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Preface I

We feel great pleasure in bringing out this thoroughly revised and
updated edition of ‘Anil Super Digest Mathematics’ for the students of
Class X. Salient features of this book are :

e It has been updated according to latest syllabus prescribed by the

Board of High School and Intermediate Education, Allahabad U. P
for Class X.

e It can be used by the elite group of scholars as well as the students
and each user can go as far with it as he cares to.

e The principles and the subject-matter have been explained in simple
and easy to understand language, without the sacrifice of any depth
and precision.

e A number of solved examples have been provided alongwith each
chapter so that the student may understand each and every type of
question related with that chapter.

In spite of our best efforts, the possibilities of certain errors cannot be

ruled out for which suggestions to improve upon will be gratefully

acknowledged.
—Authors
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Unit 1 : Number System

Real Number

EXERCISE 1.1

Multiple Choice Type Questions

1.

Sol.

Sol.

H.C.F of 650 and 1170 is :
(a) 130 (b) 140

(c) 80 (d) 160.
We start with the larger no. 1170.
By euclid’s division algorithm, we
have
Dividend = (Divisor x Quotient
+ Remainder)
1170 = 650 x 1 + 520

650)1170(1
650
520
We apply euclid’s division algorithm
on divisor 650 and the remainder
520.
Dividend = (Divisor x Quotient

+ Remainder)
650 = 520 x 1 + 130

520) 650 (1
520

130
Again, we apply Euclid’s division
algorithm on divisor 520 and
remainder 130.
Dividend = (Divisor x Quotient
+ Remainder)

520 = 130 x4 +0
130) 520 (4
520
0

HCF (650, 1170) = 130. Ans.
HCF of 120, 224 and 256 is :
(a) 6 (b) 8
(c) 14 (d) 16.
We start with larger no. 256.
By euclid’s division algorithm, we
have,

Dividend = (Divisor x Quotient

+ Remainder)
256 = 224 x 1 + 32

224) 256 (1
224

32

Sol.

We apply euclid’s division algorithm
on divisor 224 and the remainder
32.
Dividend = (Divisor x Quotient
+ Remainder)
120 =32 x 7+ 0

32)224 (7
24

0
HCF (224, 256) = 32.
We apply euclid’s division algorithm
on divisor 24 and the remainder 8.
Dividend = (Divisor x Quotient
+ Remainder)
32 =24x1+38
24)3201
24
8
We apply euclid’s division algorithm
on divisor 32 and the remainder 24.
Dividend = (Divisor x Quotient
+ Remainder)
24 =8x3+0
8)24(3
24
0
HCF (120, 224, 256) = 8.
HCF of 455 and 42 is :
(a)b (b) 11
() 7 (d) 9.
We start with larger no. 256.
By euclid’s division algorithm, we
have,
Dividend = (Divisor x Quotient
+ Remainder)
455 = 42 x 10 + 35

42)455(10
420

Ans.

35
We apply euclid’s division algorithm
on divisor 35 and the remainder 7
Dividend = (Divisor x Quotient
+ Remainder)
42 =35x1+717

3514201
35

7
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Sol.

Sol.

Anil Super Digest Mathematics X

Weapply euclid’s division algorithm
on divisor 42 and the remainder 35

Dividend = (Divisor x Quotient

+ Remainder)
B =7Tx5+0
7)35(5
35
0

HCF (455, 42) = 7. Ans.
Find the greatest number which
divides 260, 1314, and 1331 and
leaves remainder 5 in each case.
Required number
= HCF of (260 - 5), (1314 — 5) and
(1331 — 5) i.e., required number
= HCF of 255, 1309, 1326
To find HCF 0f 255, 1309, 1326 first
we will find HCF of 255 and 1309
and then we will find HCF of (255,
1309) and 1326.
Step 1. HCF of 255 and 1309 by
using euclid’s division algorithm is :

1309 = 255 x 5 + 34

2556 =34 x 7 + 17
H=17%x2+0
HCF of 1309, 255 is 17.
Step 2. Now, HCF of 17 and 1326
will be :

1326 = 17 x 718 + 0
Hence, HCF (255, 1309, 1326) =17
Find the greatest number which
divides 121, 226 and 259 and
leaves remainder 1,2 and 3
respectively.

Required number
= HCF of (121 — 1), (226 — 2)
and (259 — 3) i.e. required number
= HCF of 120, 224, 256.
Step 1. To find HCF of 120, 224,
256 first we will find HCF of 120
and 224 and then we will find HCF
of (120, 224) and 256.
by using euclid’s division algorithm
is :

224 =120 x 1 + 104

120 =104 x 1 + 16

104 =16 x 6 + 8

16=8x2+0

HCF of 120, 224 is 8.
Step 2. Now HCF of 256 and 8
will be :

256 =8 x 32 + 0

Sol.

Sol.

Hence, HCF of (120, 244, 256) = 8.
Greatest number which divides 121,
226 and 259 and leaves remainder
1, 2 & 3 respectively is = 8.
Find the greatest possible
number which can divide 76,
132 and 160 and leaves
remainder same in each case.
Let the greatest number which can
divide 76, 132 and 160 is = p
let the remainder = r
The quotient is equal to g1, go and q3.
Dividend = Divisor x Quotient
+ Remainder
76 =p xqy+r ..(D)
132 =p xqg+r ..(2)
160 =p x g3 + r (3)
From 1, 2 and 3 we get :
plgs — q1) = 132 — 76 = 56
p(gs —qg) = 160 — 132 = 28
plgs —q1) =160 — 76 = 84
Therefore the HCF of 56, 28 & 84
are :
x 7

x 7

Seps
L 1 | I | 1|
X X X X
N DN DN DN
X X X X
~J W I N

o
DO DO DO N N

8
Therefore the greatest number
which can divide 76, 132 & 160
leave the same remainder
= 28.
Using Euclid’s division
algorithm find HCF of 274170
and 17017.
We have,
Dividend =274170
Divisor =17017
We start with larger number
2741170.
By euclid’s division algorithm, we
have
Dividend = Divisor x Quotient
+ Remainder
274170 = 17017 x 16 + 1898

17017) 274170 (16
17017
104000

102102
1898
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Sol.

We apply euclid’s division algorithm
on divisor 17017 and the remainder
1898.
Dividend = Divisor x Quotient
+ Remainder
17017 = 1898 x 8 + 1833

1898)17017(8
15184

1833
Again,we apply euclid’s division
algorithm on divisor 1898 and
remainder 1833.
Dividend = Divisor x Quotient
+ Remainder
1898 = 1833 x 1 + 65

1833)1898(1
1833

65
Again,we apply euclids division
algorithm on divisor 1833 and
remainder 65.
Dividend = Divisor x Quotient
+ Remainder
1833 = 65 x 28 + 13
65)1833(28
130
533
520
13
Now, we apply euclids division
algorithm on divisor 65 and
remainder 13.
Dividend = Divisor x Quotient
+ Remainder
66 =13 x5+0

13765 (5
65

0
Thus, HCF 0of 274170 and 17017 is
= 13.
Using euclid’s division algo-
rithm find HCF of 255, 1309 and
1326.
We have to find HCF of 255, 1309
and 1326 first we find HCF of 255
and 1309 then HCF of (225, 1309 )
and 1326.
We apply euclid’s division on 255
and 1309.
Dividend = Divisor x Quotient
+ Remainder

Sol.

Real Number | 17

1309 = 255 x 5 + 34
2556 =34 x 7 + 17
17=17x1+0
Now, we find HCF of 17 and 1326
we apply euclid’s division algorithm
on 1326 and 17.
Dividend = Divisor x Quotient
+ Remainder
1326 =17 x 78 + 0
.. Thus, HCF of 255, 1309, 1326 is
= 17.
Show that the square of any
positive integer can not be of
the form 6q + 2 or 6q + 5 for any
integer q.
Let abe an arbitary positive integer,
then by Euclid’s division algorithm,
corresponding to the positive
integer a and 6, there exist non-
negative integers ¢ and r such that,
a=6g+r, where0O<r<6
a=6g+r, where0<r<6
= a2 =(6q +r)>?
=36q2 + 12qr + 2> (a + b)?
=a? + b2+ 2ab]
= a?2=66¢2+2qr) +r2 .34
where, 0 <r<6
Case I : When r = 0, then putting
r=0ineq. (i), wegeta?=6(6¢%) =6m
Where m = 6¢2 is an integer.
Case I1: When r = 1, then putting
r=11ineq. (i), we get
a?+669%2+2¢9)+1=6m+1
Where, m = (6¢g2 + 2q) is an integer.
Case IIl : When r = 2, then putting
r =2ineq. (i), we get
a2 =6(6q%2+4q)+4=6m +4
Where, m = (6¢2 + 4q) is an integer.
Case IV : When r = 3, then putting
r =3 ineq. (i), we get
a? =6(6g%2+6q)+9
=6(6g%2+6qg)+6+3
= a?2=6(6¢g2+6g+1)+3=6m+3
Where, m = (6g2 + 6q + 1) is an
integer.
Case V : When r = 4, then putting
r =4 ineq. (i), we get
a? =6 (692 +8q)+16
=6(69g2+8q)+12+4
= a2 =6(6¢g2+8q+2)+4=6m+4
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10.

Sol.

11.

Sol.

Where, m = (6g% + 8q + 2) is an
integer.
Case VI: When r = 5, then putting
r=>51ineq. (i), we get
a? =6 (6g2+10q) + 25
=6(6g2+109)+24 + 1
= a2 =66¢%2+10g+4)+1=6m+1
Where, m = (6¢% + 10q + 4) is an
integer.
Hence,the square of any positive
integer cannot be of the form of 6¢
+ 2 or 6q + 5 for any integer q.
Show that the square of any
positive integer can be in the
form of 6q, 6q + 1, 6q + 3, 6g +4.
Let a be any positive integer & b = 6
then, by euclid’s division algorithm
a=6m+r;0<r<6
odd positive integer will be of the
form
a=6m+1,6m+3,6m+5
Case I =Wherer=1 & bg = 6m
a? = (6m + 1)2
=36m?2 + 12m + 1
= 6(6m2 + 2m) + 1
=6q + 1;
where g = 6m? + 2m
Case II =Wherer =3 & bg =6m
a? = (6m + 3)2
= 36m2 + 36m + 9
=66m2+6m+1)+3
=6q + 3;
where a = 6m2 + 6m +1
Case III =Wherer=5& bg=6m
a? = (6m + 5)2
= 36m2 + 60m + 25
=6(6m2+ 10m +4) + 1
=6q + 1;
where ¢ = 6m? + 10m + 4
Hence, passed that 6q, 6g + 1,
6q + 3, 6g + 4 can be is the form
of squares of positive integer.
Show that cube of any positive
integer is either of the form 4q,
49 + 1 or 4q + 3.
Let a be the positive integer and
b =4.
Then, by Euclid’s algorithm, a = 4¢q
+r, for some integer ¢ >0 and r=0,
1,2, 3 because 0 <r<4.

12,

Sol.

So, a =4qordq+lordg+2ordqg+3.
(493 =64¢3=4(169)
=4q, where q is someinteger.
(49 +1)3 =643 +48¢%2 +12g + 1
=4 (16¢%+ 1292+ 3q) + 1
=4q + 1, where q is some
integer.
(4q +3)3 =64q3 + 14492 + 108q + 27
=4(16¢3+36¢%+27q +6)+3
= 4q + 3, where g is some
integer.
Hence, the cube of any positive
integer is of the form 4¢q, 4q¢ + 1, or
4q + 3 for some integer q.
Show that one and only one
outofn,n+4,n +8,n +12 and
n + 16 is divisible by 5 where n
is any positive integer.
Letn,n+4,n+8,n+12,n + 16
be integers. where n can take the
form 5q, 5q + 1, 5q + 2, 5¢ + 3,
bq + 4.
Case I : Where n = 5q, Then n is
divisible by 5, but neither of 5q +
1, 5g + 2, 5g + 3 & 5qg + 4, is
divisible by 5.
Case II : Where n = 5¢ + 1, Then
n is not divisible by 5
n+4=5q+1+4
=bqg +5
=5(@+ 1)
which is divisible by 5.
Case III : Where n = 5q¢ + 2, Then
n is not divisible by 5
n+8=5g+2+8
=5q + 10
=5(q + 2)
which is divisible by 5.
Case IV : Where n = 5q + 3, Then
n is not divisible by 5
n+12=5qg +3 + 12
=5qg + 15
=5(q + 3)
which is divisible by 5.
Case V : Where n = 5¢ + 4, Then
n is not divisible by 5
n+16 =5g +4 + 16
=5q + 20
=5(q + 4)
which is divisible by 5.
Hence,n,n +4,n +8,n + 12 and
n + 16 is divisible by 5.
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13.

Sol.

14.

Sol.

Prove that one and only one
out of n, n + 2, n + 4 is divisible
by 3 where n is an positive
integer.

We applied euclid’s division
algorithm on n and 3.

a = bqg + r on putting ¢ = n and
b=3

n=3q+r,0<r<3ie,

n =3q ..(1)

n=3q+1 ..(2)

n=3q+2 ..(3)

n = 3q is divisible by 3 or n + 2
=3q+1+2-=

3q + 3 also divisible by 3 or n + 4
=3g+2+4-=

3q + 6 is also divisible by 3.
Hence, n,n + 2, n + 4 are divisible
by 3.

Show that square of any
positive integer is of the form
4q or 4q + 1 for some integer q.
Let positive integer ¢ = 4m + r, by
division algorithm we know here
0<r4,So, whenr =20

a=4m
Squaring both side, we get

a? = (4m)?

a? = 4(4m)?

a? = 4q, where q = 4m?2.
when, r = 1
a=4m + 1
Squaring both side, we get
a2 = (4m + 1)2
a2 =16m2 +1 + 8m
a? = 4(4m? + 2m) + 1

a2 =4q + 1,
where g = 4m? + 2m
when r=2

a=4m + 2
Squaring both side, we get

a? = (4m + 2)2

a?=16m?2 + 4 + 16m

a? = 4(4m? + 4m + 1)

a? = 4a
when q=4m? + 4m + 1
when r=3

a=4m + 3
Squaring both side, we get
a? = (4m + 3)2
a? = 16m2 + 9 + 24m
a2 =16m2+24m +8+1

15.

Sol.

16.

Sol.

Real Number | 9

a? =4(4m?2+6m +2)+1
a2 =4q +1
Where, q =4m?+ 6m + 2,
Hence, square of any positive
integer is in form of 4q or 4q + 1,
where ¢ is any integer.
There are 120 boys and 114 girls
in class X of a school. Principal
of the school decided as a policy
matter to have maximum
number of mixed sections, each
section has to accommodate
equal number of boys and equal
number of girls. What is the
maximum number of such
sections ?
we have 120 boys and 114 girls.
To find maximum number of each
section. We have to find H.C.F of
120 & 114.
First we take H.C.F. of largest
number 120.
We apply euclid’s division algorithm
on 120 & 114.
Dividend = (Divisor x Quotient
+ Remainder)
120 =114 x 1 + 6

114)120(1
114
6

Now, we apply euclid’s division
algorithm on 114 & 6.
Dividend = (Divisor x Quotient
+ Remainder)
114 =6 x 19 + 0

6)114(19
6
54
54

0

Hence, maximum number of each
section is = 6.

Show that square of any odd
integer is of the form 4q + 1 for
some integer q.

We know that any positive odd
integer of the form

2m + 1, 2m + 3..........
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17.

Sol.

18.

Sol.
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Let a be any odd integer, then
a=2m+ 1
Squaring both sides, we get
a? = 2m + 1)2
a2 =4m? + 4m + 1
a2=4m?2+m) + 1
a?=4q + 1
[where (m2 + m) = q]
Hence, proved
HCF of 126 and 35 is H. If H is
expressed as
H=126 x A+ 35 x B

AxB
H

then prove that =-2,

HCF of 126 and 35 :
Prime factor of 35=5 x 7
Prime factorof 126 =2x3x3x 7
Common factor = 7
HCF = common factor = 7
Now, according to question,
HCF = 126A + 35B =7
18 x 7TA +5 x7TB=17
18A + 5B = 1, here many solutions
possible because given one equation
and two variables
Let A=2and B=-7
then, 18 x 2 -5 x 7=1
So, A =2 and B = - 7 is a solution
of equation

AxB
Now, LHS = H
Put A=2,B=—7andH="7
AxB 2x-7
Then, H - 7 ~ -2 = RHS

Hence, proved.
If the HCF of 210 and 55 is
expressible in the form of 210 x
5 + 55 x A, then find the value
of [2 - Al
Let us first find the HCF 0f210 and
55. Applying euclid division
algorithm on 210 and 55 we get,

210 = 55 x 3 + 45

55 =45 x1 + 10
45 = 10x4 +5
10=5x2+0

We observe that the remainder at
this stage is zero. So, the last
division i.e., 5 is the H.C.F of 210
and 55.

19.

Sol.

20.

Sol.

5=210x5+55 x A
55 x A =5—-1050
55 x A = — 1045
A= -1045
55
A=-19
2-A=2-(-19)
=2+ 19
=21 Ans.

Find HCF of 81 and 237. Express
the HCF in the form of 237 x p
+ 81 x ¢q. Find the value of
Bp + q).
H.C.F. of 81 and 237, by using
Euclid’s division Legorithm, As
237=81x2+175 (D)
81=75x1+6 ..(2)
H=6x12+3 ..(3)
6=3x2+0 ..(4)
Hence, H.C.F. of 81 and 237 is 3.
From equation (3), we get
3=75-6x12
And, from eq. (2), we get
6=81-75x1
So, 3=75-(81-75x%x1)x12
3=75-(81x12-75x12)
3=75x13-81x12
From eq. (1), we get
75 =237-81x2
So, 3=(237-81x2)x13-81x12
3=(237x13-81x26)-81x12
3=(237x13) (+81)x—-38
[We need an expression of 237 x p
+ 81 +q]
Therefore, p = 13,9 =-38
3p+q =3 x13 +(-38)
=39-38
3p+q =1 Ans.
A mason has to fit a bathroom
with square marble tiles of the
largest possible size. The size
of the bathroom is 14:5 ft by
12-5 ft. What would be the size
of tiles in inches ? How many
such tiles are required ?
Size of bathroom =14-5ft x 12-5 ft
1 feet = 12 inches
Hence, 145 feet = 14-5 x 12
= 174 inches
12-5 feet = 125 x 12
= 150 inches


http://www.print-driver.com/order?demolabel-en

21.

To find the side of a square we need
HCF (174 & 150) we apply euclid’s
division algorithm on 174 & 150
Dividend = Divisor x Quotient
+ Remainder
174 =150 x 1 + 24
150 =24 x 6 + 6
24 =6x4+0
Hence, HCF (174, 150) = 6
The size of tiles in inches
= 6 inches.
Number of square tiles
area of bathroom

= area of square tiles
174 x150

6x6

= 725 tiles. Ans.
A bookseller purchased 117
books out of which 45 books
are of mathematics and the
remaining 72 books are of
physics. Each book has same
size. Mathematics and physics
books are to be packed in

Sol.

Real Number | 11

saparate bundles and each
bundle must contain same
number of books. Find the least
number of bundles which can
be made for these 117 books.
We have given
maths books = 45
physics books = 72
To find least number of bundles we
have to find HCF of 45 and 72.
To find HCF we apply euclid’s
division algorithm on 72 & 45
Dividend = Divisor x Quotient
+ Remainder
T2=45 x1 + 27
45=27x1+ 18
27=18x1+9
18=9x2+0
HCF (72, 45) = 9
Therefore each bundle contain
9 books.
Bundles can be made

117

9
= 13 Bundles.

Ans.

EXERCISE 1.2

Multiple Choice Type Questions

1.

Prime factors of 256 is :
@)2x2x2x2x2x2x2x2
b)2x2x2x2x2
)2x2x2x2x2x2
d)2x2x2

Sol. We use division method to find

prime factor
256

128

o] 9] o] 0] 0] 0] o] 10

64
32
16
8
4
2
1

Prime factor of
256 =2x2x2x2x2x%x2x%x2x2.
Ans.

2.

Sol.

3.
Sol.

Prime factor of 176 is :

(a) 2 x2x2x 11
b)2x2x%x2x2x11

()3 x3x9

(d) 2x2x2x 13

We use division method to find
prime factor

—

e

| do| | oo
4JJJJ§

Prime factor of

176 = 2 x 2 x 2 x 2 x 11. Ans.
Find the prime factor of 12673.
We use division method to find
prime factor

19 | 12673
23] 667
B2

1
Prime factor of 12673
=19 x 23 x 29. Ans.
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4.

Sol.

Sol.
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Given that HCF (1261, 1067)
=97, find L.C.M (1261, 1067).
We have,
HCF (1267, 1067) = 97
We know that,
Product of LCM & HCF
= Product of two number
97 x LCM = 1261 x 1067

LOM 1261 x 1067

- 97

=13871
Hence, LCM (1261, 1067) = 13871.

Ans.

Find the LCM and HCF of the
following pairs of integers and
verify :
LCM x HCF = Product of two
numbers.
(1) 26 and 91
(ii1) 336 and 54
To find LCM and HCF we find

prime factors. To find prime factors
we use division method :

(i1) 510 and 92

2 |26 7 191

.. 13|13 13 |13
(1 —— —
1 1

Prime factors of 26 = 2 x 13.
Prime factors of 91 = 7 x 13.
LCM (26,91)=2 x 7 x 13 = 182.
HCF (26, 91) = 13.

LCM x HCF = Product of two

numbers

182 x 13 =26 x 91

2366 = 2366.
.. 2510 2|92
() 37955 2 |46
51 85 3|23
17| 17 1

1

Prime factors of 510
=2x3 x5 x 17.
Prime factors of 92= 2 x 2 x 23.
LCM (510, 92)
=2x2x3x5x17 x 23
=23460.
HCF (26, 9) = 2.
LCM x HCF = Product of two
numbers

Sol.

23460 x 2 = 510 x 92

46920 = 46920.

(iii) 2| 336 2|54

2| 168 3127

2| 84 319

2| 42 3|3

3| 21 1
7T
—

Prime factors of 336
=2x2x2x2x3xT1T.
Prime factors of 54

=2x3x3x3
LCM(336,54) =2 x 2 x 2 x 2 x
3x3x3x7

=3024.

HCF (336, 54) = 2 x 3.

= 6.
LCM x HCF = Product of two
numbers
3024 x 6 = 336 x 54
18144 =18144.

Find the LCM and HCF of the
following pairs of integers by
applying the fundamental
theorem of arithmetic method :
(i) 455, 78, (ii) 408,170 (iii) 13,11.
@)

Prime factors of 455 =5 x 7 x 13

Prime factors of 78 =2 x 3 x 13

LCM (455,78)=2x 3 x5x 7 x 13
=2730

HCF (455, 78)= 13

(ii)
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Prime factors of 408 =2 x 2 x 2
x 3 x 17
170 =2 x 5 x 17
LCM (408, 170)
=2x2x2x3x5x17
= 2040.
HCF (408,170) = 2 x 17 = 34.
(iii)13 and 11 are prime numbers
.. Therefore, there are no prime
factors of 13 and 11. Hence,
HCF (13,11)=1
LCM (13,11)= 13 x 11 = 143.

. Find the LCM and HCF of the

following integers by applying
the prime factorisation method :
(i) 275, 225, 175

(ii) 765, 510, 408

(>iii) 19, 13, 7

Sol. ()

Prime factors of 275=5 x 5 x 11
2256=3x3 x5 x5
175=5 x5 x 7

Hence, LCM (275, 225, 175)

=bxHx3x3xT7Tx11
=17325.

HCF (275, 225, 175)

=5x5
= 25.
(ii)

Real Number | 13

Prime factors of
765 =3 x 3 x5 x 17
510 =2 x 3 x 5 x 17
408 =2 x 2 x 2 x 3 x 17
LCM (765, 510,408)=2 x 2 x 2 x
3 x3x5x17=6120.
HCF (765, 510, 408)= 3 x 17
= 51.
(iii) 19, 13, 7 are prime numbers.
Therefore there are no prime
factors of 19, 13, 7
HCF (19, 13, 7)=1
LCM (19,13, 7)=19 x 13 x 7
=1729. Ans.
Explain why:3x5x 7+ 7 x 11
is a composite number.

. A composite number is a number

that is divisible by another number
other then by itself and one. The
number 2 is the only even prime
number. All other even number
are composite.

We have,

= 3x5x7+7x11
= 105 + 77

= 182

182 is an even number and
therefore it is a composite number.
other than this 182 is the product
of 2 x 7 x 13

Hence, it is a prime number.
Explain why:5x 7 x 11 + 13 x 17
is a composite number. Also
find smallest divisor.

. We have,

5x7x11 + 13 x 17

385 + 221

606.

Prime factors of 606=2 x 3 x 101
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10.

Sol.

11.

Sol.

12.

Sol.

| Anil Super Digest Mathematics X

So, it is the product of more then
two prime numbers 2, 3 and 101
Hence, it is a composite number
and 2 is a smallest divisor of 606.
Check whether following
numbers are prime or
composite :
2x3+5
Gi) 7 x 11 x 13 + 13
(i) 3 x 7+ 2
(iv) 13 x 17 x 19 + 23 x 38
(1) We have, 2 x 3 + 5
6+5=11
11 has no prime factors.
Hence, 11 is a prime numbers.
(i1) We have, 7 x 11 x 13 + 13
1001 + 13 =1014
So, it is the product of more than
two prime numbers 2, 3, and 13.
Hence, it is a composite number.
(iii) We have, 3 x 7 + 2
21 +2 =23

23 has no prime factors
Hence, 23 is a prime number.
(iv) We have, 13 x 17 x 19 + 23 x 38

4199 + 874 =5073.
So, it is a product of more than two
prime factors 3,19,89.
Hence, it is a composite number.
Check whether (15)" can end
with the digit 0 for any n € N.
If (15)* ends with digit zero. Then
number should be divisible by
2 and 5.
As, 2x5=10
= This means the prime
factorisation of (15)"* should contain
prime factors 2 and 5.
= 15y = (3 x 5
It does not have prime factor 2 but
have 3 and 5.
Since, 2 is not present in the prime
factorisation there is no natural
numbers nor which (15)* ends with
digit zero.
So, (15)* can not end with digit
zero.
Check whether (28)" can end
with the digit 0 for any n € N.
If any number ends with the digit 0,
It should be divisible by 10 or in
other words,

13.

Sol.

It will also be divisible by 2 and 5
as 2 x5 =10
It can be observed that 5 is not in
the prime factorization of
28 =2 x2x7 or (28)"
Hence, for any value of n, 28" will
not be divisible by 5.
Therefore, 28" cannot end with the
digit 0 for any natural number n.
Check whether (26)" can end
with the digit 5 for any n € N.
A number to end with digit 5, the
prime factorisation of a number
must have 5 as its prime factor.
So, calculating prime factorisation
of 26 we get,

26 =2 x 13
Since, 26 has no prime factor 5 in
its prime factorisation there is no
natural number ‘n’ for which 26"
will end with 5.

Short Answer Type Questions

14.

Sol.

A rectangular field is 150 m x
60 m. Two cyclists Karan and
Vijay start together and can
cycle at speed of 21 m/min and
28 m/min, respectively. They
cycle along the rectangular
track, around the field from the
same point and at the same
moment. After how many
minutes will they meet again
at the starting point ?

Distance
Speed = iy e
Speed = Karan = 21 m/min
Vijay = 28 m/min
Distance = Perimeter of
rectangle
= (150 x 2) + (60 x 2)
=300 + 120
Time taken by Karan = 420 m.

420
Time
420
21

= 20 min.
Time taken by Vijay

21 =

Time =
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15.

Sol.

420
28 = Time
. 420
Time = o8
= 15 min.

So, they will meet : At the LCM of
(20, 15)
Prime factors of

20=2x2x5
5=3x5
LCM (20,15)=2 x2x 3 x5
= 60.

.. Therefore, they will meet again
at the starting point after 60
minutes.
Radius of a circular track is 63
m. Two cyclists Amit and Ajit
start together from the same
position, at the same time and
in the same direction with
speeds 33 m/min and 44 m/min.
After how many minutes they
meet again at the starting
point ?
Given speed : Amit = 33 m/min

Ajit = 44 m/min
Distance : Perimeter of circle

= 27r
22

=2x7x63

= 396 m.
Distance
Speed = Time
Time taken by Amit :
396
Time
396
33
= 12 min.
Time taken by Ajit :
396
Time
396
44
= 9 min.
So, they will meet = At the L.C.M.
of (12, 9)

Time =

44 =

Time =

16.

Sol.

Real Number | 15

Prime factors of

12 =2x2x3
9=3x3
LCM(12,9)=2x2x3x3
= 36.

Therefore, they will meet after 36
minutes.
Three sets of english, hindi and
mathematics books have to be
stacked in such a way that all
the books are stored topic wise
and the height of each stack is
the same. The number of english
books is 96, the number of hindi
books is 240 and the number of
mathematics books is 336.
Assuming that the books are of
the same thickness, determine
the number of stacks of english,
hindi and mathematics books.
Depict values.
There are 3 sets of english, hindi
and maths books which have to be
stacked in such a way that the
height of each stack is same.
There are 96 english books
240 hindi books
336 maths books
First we will find HCF of (96, 240,
336)
Prime factorisation
B =2x2x2x2x2x3
240 =2 x 2 x2x2x3x%x5
336 =2 x 2x2x2x3x7
HCF (96, 240, 336)
=2x2x2x2x3=48
Now we are going to divide the
total number of books of each
subject by the HCF which is 48.
English books (number of stacks)

=96 =+ 48
= 2.

Hindi books (number of stacks)
=240 + 48
= 5.

Maths books (number of stacks)
=336 +~ 48
=1. Ans.
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Sol.
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EXERCISE 1.3
Short Answer Type Questions

Prove that 2 + /g is an
irrational number.
Let us assume, to the contrary

2++/6 as rational number

Now, let 2+4/6 = P

q
(where p & ¢ are co-primes and g # 0)

Sol.

V6 =22
q
J6 = =%
q
Since, p and g are integers,
therefore, p-29 is a rational
q
number.

By fact J6 is irrational number.
our assumption is wrong.

Hence, it is proved that 2++/6 is
irrational no.

Prove that 311
irrational number.

is an

We have to prove 311 is
irrational number
Let us assume the opposite.

i.e., 3311 is a rational number

Hence, 311 can be written in

p
f f —
orm of

Where p and q (q #0) are co-prime
(no common factor other then 1)

Hence, 311 = P
q
1
i = 52
3 q
_ P
V-
Here, P s a rational no.

Sol.

Sol.

But /11 is a irrational no.
Since irrational = rational
.. Our assumption is wrong

Hence, 3./11 is irrational.
Proved

Prove that (J/3-+/8) is an

irrational no.

Let (/3-./8) be any rational

number x.

x = V3B

Squaring both the sides

x2 = (J3-+/8)?

x2=3+8- 2/24
x2 =11 - 224
x2 - 11 = —2J24
X% -11

= 24
2 V24

as x is a rational no. So x2 is also
a rational number, 11 & 2 are

rational numbers. So —+/24 must
also be a rational number as a
quotient of two rational numbers is

also a rational number. But —+/24
is a irrational number.

So, we arrive to a contradiction
This shows our assumption is
wrong.

So, /3 — /8 is anirrational number.

Prove that 3410
irrational number.

is an

Let us assume 3+/10 is anrational
no.
So, it can be expressed in the form

of % form where ¢ and & are

integers.

So;  3J10 =
Jio =

%‘Q@\Q
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Sol.

Since, a and b are integer, so %

is a rational number. Which implies

that 3v10 is also a rational
number.

But it contridicts the facts that /10
is an irrational number.
Therefore, out assumption is wrong.

Hence, it is proved that 310 isan
irrational number.

Prove that \/3 is an irrational
number.

We have to prove /5 is an
irrational numbers.

Let us assume the opposite i.e. \/5
is a rational number.

Hence, /5 can be written in the

form of % where a & b (b #0) be

are co-prime.
(non common factor other than 1)

Hence, /5
\/gb =a

Squaring both sides

S

5b)% = a?
5 b2 = g2
b2 = iz

5

Hence, 5 divides a2

By theorem : If p is a prime no
and p divides a where a is positive
numbers

So, 5 shall divide ‘@’ also
Hence, we can say that

(1)

a .
— = ¢, where c is same

5
integer
So, a = 5¢
Now, we know that
562 = a2
Putting a = 5¢

562 = (5¢)2

Sol.

Sol.

Real Number | 17
5b2 = 25¢2
b2 = 5c2
2
o

Hence, 5 divides b2

By theorem : If p is prime number
and p divides a2, then p divides a,
where a is positive number
So, 5 divides b also

By (1) and (2)

5 divides both a & b
Hence, 5 is a factor of ¢ & b

So, a & b have a factor of 5.
Therefore, a & b are not co-prime.
Hence, our assumption is wrong.
.. By contradiction it is proved that

(2)

J/5 is an irrational number.
Prove that 7-8 is

irrational number.

Let us assume that 7-8 is
irrational no.

an

= . J7-8 —g=2
b
ﬁ:%+8

a .
5 and 8 are rational numbers

But ./7 is an irrational number.
It is a contradiction

Therefore, our assumption /7 _g
is an irrational number.

Prove that ﬁ is an irrational

number.

5 . . .
— 1is irrational

2

Let us assume that /9 asrational

1

V2

To prove

= P (where p and ¢
q

are co-prime)

qg=.2p

Squaring both the sides
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2 = 9p2 ..(1)
By theorem
a is divisible by 2
o a=2c

(where ¢ is an integer)
Putting the value of2 in equation 1

2p2 = q2 = 2¢2 = 4¢?
4c*
2 _ %€
Pr=y
= 2c2
2
P_ 2
2

By theorem p is also divisible by 2
But p are co-prime.

This is contradiction which has arisen
due the our assumption wrong.

5
", ﬁ is an irrational number.

Prove that 13++17 is an
irrational number.

We can prove this by method of
contradiction.

Let us assume that /13 is a rational
number.

Ji3 =1
p
Squaring both the sides
2
13=9
p
13p2 = ¢2 (1)

g2 is a multiple of 13
.. q is also a multiple of 13

Let = 13 x, where x is an
integer
Put in (1)
13p? = (13 x)?
13p? = 169 x2
169
2 _ 299 9
Pr=rg
p? = 13x2

p? is a multiple of 13

.. p is also a multiple of 13

But this contradicts our assumption
Hence, our assumption is wrong.

So, /13 is an irrational number.

Hence, it is proved that /13 + /17
is an irrational number.

EXERCISE 1.4
Multiple Choice Type Questions

141
1. The decimal expansion of - _— 120
will terminate after how many
places of decimals ?
(a)3 (b) 4
(©1 (d) 2.
141 . .
Sol. - first it can be expressed in
120
simplest form 40
47
Now, 10 - 1-175.
So, it will terminate after 3 digit of
decimals. Ans.
131
2. The decimal expansion of ——— 120

will terminate after how many
places of decimals.
(a)3 (b) 4
(©1 (d) 2.

Sol.

Sol.

131

120
So, it will terminate after 3 digits.
Ans.
The decimal expansion of the

11
23 52 will

=1-091.

rational number

terminate after :

(a) One decimal place

(b) Two decimal places

(c) Three decimal places

(d) More than three decimal places.

11 11
23 ><52 T 2x2x2x5x5
1
~ 200
= 0-055.
1
So, pEN=] will terminate after 3

decimal places.
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Sol.

Sol.

The decimal expansion of the

4
rational number 28 x5 will

terminate after :
(a) 3 places (b) 4 places
(c) 5 places (d) 1 place.

43 43

25 %55 2x2x2x2x5x5x5
43

2000
=0-0215
So, it will terminate after 4 places.
Ans.
The decimal expansion of the

rational numbers will

) 225
terminate after :

(a) one decimal place

(b) two decimal places

(c) three decimal places

(d) more than three decimal places.

23 23
2245 ~ 2x2x5
23
- 20
= 1-15.

So, it will terminate after 2 decimal
places.

Short Answer Type Questions

6.

Without actually performing
the long division, state whether
the following rational numbers
will have a terminating decimal
expansion or a non-terminating
repeating decimal expansion.
. 94 ... 35
W 343 i oo
oy 127 . 23
D 910 @) 2048
19

(v) 250

922
x 52 x 7% x11%
1001
2% 5% x11°
-
(viii) 22 « 53 X 74
1111
7% % 132

(vi) o1

(vii)

(ix)

Real Number | 19
52
23 x5
54

(x)

. @) — = Since, the factor of
343

denominator 343 is not in the form

4
n m — 3
2" x 5™, Therefore, 343 1S anon

terminating repeating decimal.

..., 35 .
(i) 800 = Since, the factor of

denominator 800 are 25 x 52.

Therefore is a terminating.

35
> 800
... 127 .

(i) 910 = Since, the factor of

denominator 910 are 51 x 21 x 71

127
1 - .
x 13*. Therefore, 910 18 @ mon

terminating repeating decimal.

., 23 .
@iv) 2048 Since, the factor of

denominator 2048 are 211 x 50,

23 C
Th(?refore, 2048 18 terminating
decimal.
W) 950 = Since, the factor of

denominator 250 are 2! x 53.

19 . o
The.zrefore, 950 182 terminating
decimal.
) 922 )
(vi) o 52 x B x11t = Since, the

factor of denominator are
21 x 52 x73 x 114,

922
e
non terminating repeating decimal.

Therefore, are

. 1001 .
(vii) 0 3 115 = Since, the
2" x5%x11
factor of denominator are 20 x 53
1001
x11°. Therefore, —— > are
2" x 5% x11
non terminating repeating decimal.
“ee 328 S- h f
(viii) 92 53 5 74 = Since, the factor

of denominator are 22 x 53 x 74
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328
(74 are mon

22 x 5°

terminating repeating decimal.
1111

7' x13% ~

denominator are 74 x 132
1111

7* x 132

terminating repeating decimal.

52 ,
(%) B gt = Since, the factor of

Therefore,

(ix) Since, the factor of

Therefore, are non

denominator are 23 x 54. Therefore
52

2% x54
Which of the following decimal
expansions are rational. If they

is terminating factor.

are rational ~—, then write

down the prime factors of q.
(1) 0-240240024000240000

(ii) 11- 21478

(iii) 12.123456789

(iv) 125-085

(v)23:243456789

(1) 0-240240024000240000 is non
terminating non repeating decimal.
Therefore, it is irrational number.

(i) 11- 21478 is repeating decimal.
So it represents as rational number.

(191475 - 1121478
= 99000
q =99000

=23X32X53X11.

(i) 12.123456789 — It is repeating
decimal. Therefore, it is a rational no.
S 12123456789
12.123456789 = 999999999
g =999999999
=32x111111111.

(iv) 125-085 is terminating decimal.
So, it represents a rational number.

195085 = 125085
~ 1000
g =1000
= 23 x 53,

(v) 23-243456789 is terminating
decimal. So, it represents a rational
number.

8.

Sol.

Sol.

93243456789 = 25243456789
~ 1000000000
g =1000000000
=29 x 59

A rational number in its
decimal expansion is 327-7081.
What can you say about the
prime factor of g. When this
number is expressed in the
form p/q ? Give reasons.

We know that terminating decimal
must be the one which has a finite
decimal digits which ends exactly at
a point and we can not find any
repetitions of the decimal values
thereafter. The terminating decimal
can be represented in the form of
a fraction. Since, the value of the
fraction terminates at some point.
Since, the rational number 327-7081
is a terminating decimal, it has to
be in the form of a/b where, b is
the denominator must be of
structure 2* x 5%,

Without actually performing

987

10500

will have terminating or non

terminating (repeating) deci-

mal expansion. Give reasons for

your answers.
987

10500

the long division, find if

47

500
47 2
- X —
“58x22 20
94
T 5«28
94
- 10°
94
~ 1000
=0-094
A rational no. in the form of p/q
with p & ¢ co-primes g # 0 can be
expressed in the form of terminating
decimal expansion if ¢ has either
only 2% or only 5% or both.
Hence, this is a terminating decimal

factor.
a
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Unit 2 : Algebra

Polynomials

1.

Sol.

Sol.

3.

EXERCISE 2.1

The graph of y = p(x) are given
below. For which of these p(x)
is linear or quadratic ? Also
find the number of zeroes of
p(x) in each case.

/.
N

Y
N

It is quadratic polynomial.

The number of zeroes is 2 as the
graph intersects the x-axis at 2
points.

X<

C

v
Y
It is a quadratic polynomial.

The number of zeroes is 0, as the
graph does not intersects at x-axis.

AA
X € 5 > X
v v
v

Sol.

Sol.

Sol.

Sol.

It is a linear polynomial.

The number of zeroes is 1 as the
graph intersect the x-axis at one
point only.

> <

X €

v

M
This polynomial is neither quadratic
non linear.
The number of zeroes is 1 as the
graph intersect the x-axis at one
point only.

Y
H

X <€ >X

0]

A4

M

This polynomial is a quadratic
polynomial.

The number of zeroes is 0 as the
graph does not intersect the x-axis.

This polynomial is a quadratic
polynomial.

The number of zeroes is 2, as the
graph intersect the x-axis at two
points.
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7.

Sol.

1.
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Sol.

This polynomial is linear
polynomial.

The number of zeroes in this
polynomial is 1 as it touches x-axis

at one point only.

e Y 9.
v Y
Y’ ¥
This polynomial is quadratic X' € 5 ¥
polynomial. 0
The number of zeroes is 0 as it
does not touches the x-axis.
Y v
N / N4
X5 >X Sol. This polynomial is quadratic
polynomial.
The number of zeroes in this
/ polynomial is 1 as it touches x-axis
\Y(‘ at one point only.
EXERCISE 2.2
Multiple Choice Type Questions a=1b=-3
The number of polynomials and c=- 120
having zeroes -2 and 5 is : pl) = ax 2+ bx + ¢
=1x%—3x — 10
(a)1 (b) 2 5
=x“—3x— 10

Sol.

(03 (d) More than 3.
Let p(x) = ax? + bx + ¢ be the
required polynomial whose zeroes
are —2 and 3.

-b
-, Sum of zeroes = o
-b (—2+5j
= =-1"1
_ 2-5
I |
_3 1)
-_— 1 cee
and product of zeroes = %
c
—=-2x5
a
-10
=7 ..(2)

From equations (i) and (ii)

Sol.

But we know that, if we multiply

or divide any polynomial by any

arbitary constant. Then, the zeroes
of polynomial never change.

' px) = kx2 — 3kx — 10k

(where, £ is real no.)

W=t 3, 10

X)= ——— x—

P E Ok k

(where % is non zero real no.)
Hence, the required number of
polynomial are infinite i.e., more
than 3.

If 1 is zero of the polynomial
px)=ax?2-3 (a-1) x-1, then
the value of ‘@’ is :

(a)1 (b) -1

() 2 (d) — 2.
px)=ax?-3@—-1x—-1

a12-3@-1)1-1=0
a—-3a+3-1=0
-2a+2=0

2 =2a

a=1.
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Sol.

Sol.

If a, B are zeroes of x2 - 6x + k.
What is the value of k if 3o + 23

= 20.
(a)-16 (b) 8
(c)—2 (d) - 8.

Polynomial p(x) = x2 — 6x + k
Given o & B are the roots.
To find %, if 3o + 2B =20 ...(1)
From the quadratic expression
a+PB =6 ..(2)

and o =k ...(3)
Multiply equation (2) by 2 and
subtracting by equ. (1) :

oa=20-12

= 8.

Substitute the value of a in (2) to
get :

Bp=6-8

Substitute these value of a and B
in equ. (3) we get :
k =af
= - 16. Ans.
If one zero of 2x2 - 3x + k is
reciprocal to the other, then the
value of k is :

2 b_f2
(a) ) =

(e) _?3 (d) - 3.

Given—2x2 — 3x + k ..(D)

1
Let the 2 zeroes are a & .

Quadratic form :
ax? + bx + ¢ ..(2)
On comparing equation (1) & (2) we
get :

a=2,b=-3,c=k

Product of zeroes = axg =1
Product of zeroes = .
Lk
T2
k=2

. The value of £ = 2. Ans.
Find the zeroes of the following
quadratic polynomials and
verify the relationship between
the zeroes and the coefficient.

Sol.

Sol.

Polynomials | 23

(a) 822 -2z —1 (b) 8y2 — 3y
(c) 9x2 - 5 (d) x2 — 7x — 8.
(a)822-2z-1
we have, 322 — 2z —
where a =3,b = - 2
322 - 22 —
32-1D+1(z-1)
Bz+1 (-1
324+41=0
z—1=0

o
1l
I
—

=

OO0

z =

z = 1.
Verification :
(1) Sum of zeroes
coefficient of z

coefficient of 22

_—1+1 =— £2
3 3
2 _ 2
3 3
(2) Product of zeroes.
constant term
~ coefficient of 22
-1 -1
7)(1 = —
3 3
-1 -1
3~ 3
(b) 8y2 — 3y

we have, 8y2 — 3y; where a = 8, b
=-3,c=0

82— 3y =0
y8y -3)=0
8 3 9
VT Ty

8 -3=0

8 =3

_3

Y=g

y=0
Verification :

(1) Sum of zeroes
coefficient of y

= coefficient of y?

(=3)

§+0 =
8 8

s _3
8~ 8
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(2) Product of zeroes
constant term

= coefficient of y?

3.0_9
8 8
0.

0
Sol. (c) 9x2 - 5
we have, 9x2 — 5, where a = 9,

b=-5,¢=0
92 -5=0
92 =5
5
9 _ °
=
5
=+ |=
x 9
J5
X = —
3
J5
Xx=——

w

Verification :
(1) Sum of zeroes

coefficient of x

coefficient of x?

V5 5 _ 0
3 3 9
0=0.
(2) Product of zeroes

constant term

coefficient of x>

B B 5
3 3 9
5 _ -5
9 - 9
Sol. (d) x2 — 7x — 8

we have, x2 — Tx — 8, where a = 1,
b=-T7,¢c=-38
22 -Tx-8=0

2 -8 +x-8=0
x(x -8 +1kx—-8=0
x+1)x-8)=0
x+1=0
x—8=0
x=-1
x =8

| Anil Super Digest Mathematics X

Sol.

Sol.

Sol.

Sol.

Verification :
(1) Sum of zeroes
coefficient of x

" coefficient of 2
B -7

-1+8= 1
7="1.
(2) Product of zeroes

constant term

= coefficient of x>

1xg=
-8=-28.
Find the polynomials whose
zeroes are given as under :
a=2,p=3
Let the polynomial be ax? + bx + ¢
and its zeroes be o and B
Here a +p=2+3=5
& o =2x3=6
Thus, the polynomial formed =
x2 — (sum of zeroes) x + product of
zeroes
x2 — 5x + 6.
a=-4,p=5
Let the polynomial be ax2 + bx + ¢
and its zeroes be a and
Here a+p=-4+5=1
of =—4x5=-20
Thus, the polynomial formed
= x2 — (sum of zeroes) x + product
of zeroes
x2 — x — 20.
a=-1,pB=-2
Let the polynomial be ax2 + bx + ¢
and the zeroes be o and
Here o +p=-1+(-2)=-3
oPf=—-1x-2=2
Thus, the polynomial formed
= x2 — (sum of zeroes) x + product
of zeroes

x2 — (- 3x) + 2.
x2* 3x + 2.
a=0,=5

Let the polynomial be ax? + bx + ¢
and the zeroes be o and B
Here a +p=0+5=5
o =0x5=0
Thus, the polynomial formed =
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= x2 — (sum of zeroes)
x + product of zeroes

=x2-5x+0

= x2 — bx. Ans.
10. a=4,p=-4
Sol. Let the polynomial be ax? + bx +

¢ and the zeroes be o and
Here, o + p=4 +(-4) =0

of =4 x—-4=-16
Thus, the polynomial formed
= x2 — (sum of zeroes) x + product

of zeroes
x2 — 0x + (- 16)
x2 - 16. Ans.
11 = 1 = 1
. o = B B = B

Sol. Let the polynomial be ax? + bx + ¢

and the zeroes be o and
1

=7+7=

Here, o + B ots 1
_1,1 1

O(B_Z 2 4

Thus, the polynomial formed

12.
Sol.

25

x2 — (sum of zeroes) x + product of
zeroes

Polynomials |

2 _ =
x 1x+4

x4 —x + Ans.

1

i

-5 -5
E)
Let the polynomial be ax? + bx + ¢
and the zeroes be o and

-5 (—5) 10
JR— + _ - ——
3 3 3

_ 5.5 _2
afp =3 X3 =7

a =

Here, o + B =

Thus, the polynomial formed
= x2 — (sum of zeroes)
x + product of zeroes

=¥ - Us 9

10 25
=x2+ §x+§.Ans.

EXERCISE 2.3

Multiple Choice Type Questions

1. If px) =22 + 6x + 9 and g(x) =
x + 3 then remainder will be
when p(x) is divided by g(x) :

(a)-1 () 0
(c) 11 (d) 2.

Sol. Dividend = x2 + 6x + 9, Divisor
=x+ 3

Here, dividend and divisor both in
standard form so, we have

x+3
x+3)x% +6x+9(
%2+ 3x
3x+9
3x+9

0

So, the remainder will be 0.
2. Dividing (x3 + 1) by (x + 1) the
remainder will be :
(a)-1 (b) 11
@0 (d) - 2.

Sol.

So, the remainder is 0.
Dividing x3 + 3x + 3 by (x + 2),
the remainder will be :

(a)— 2

(b) - 11

©0

(d 1.
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X2 —2x+7
o+ 2%
—2x% + 3x+3
9% — 4x
+ o+

Tx+3
Tx +14
-11

So, the remainder is —11.
4. Dividing 2% - 7x + 6 by (x - 1),
the remainder will be :
(a) 6 (b) -6
©1 (d) 0.

2 +x-6
Sol. x-1),3 _7,.6

x3—x2

-+
x> —Tx+6
2 —x
- +
—-6x +6
—-6x +6
+ —

0

So, the remainder will be 0.
5. Dividing 23 - 3x2 - x + 3 by x2
- 4x + 3 the remainder will be :

(a)—3 (b) 3
(©1 (d) 0.
x+1

Sol. x2 —4x+3)x3 —3x%2-x+3
x3 —4x? + 3x

-+ -
x® —4x+3
x?—4x+3
-+ -

0

So, the remainder will be 0.

Short Answer Type Questions

6. In each of the following, divide
the polynomial p by g and find the
quotient and the remainder. Find
in which case g is the factor of p.
Opx) =@t+1)and gx) = (x + 1)

a1
Sol. x+1)x* + 1 (

x4 +x3

3 +1
—x% — &2
+ +

2 +1

x2+x

—x+1
—x-1
+ +

2

. The quotient is x3 — x
and the remainder is 2.
(i) px) = 10x2 - 5x + 2
and g(x) = 5x.
2x -1
Sol. 5x) 10x? —5x+2(
10x2

—5x+2
—5x
+

2

24x-1

.. The quotient is 2x — 1 and the
remainder is 2.
(i) p¥) =742 -3x+ 9
and gx) = x - 2.
Tx+11
Sol. x—2) 7x%2-3x+9 (
7x% —14x
- 4+
11x+9
11x - 22
- 4+
31

.. The quotient is 7x + 11 and the
remainder is 31.
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. The quotient is y2 + 5y — 2 and
the remainder is 0.
Hence, the remainder is 0 so,

Long Answer Type Questions

7. Ineach of the following divide the
polynomial p by g and find the

quotient and the remainder. Find g(y) is the factor of p(y).
in which cases g is a factor of p.  (jy) p@® =16 + 3t2 + 10
() p®=t3-3t2 + 4t + 2 and g(t) = £3 + 1
and g®) = ¢ - 1. 3_q :
t° —
t*—2t+2 3 6 B
Sol. ¢—1) £~ 8% + 41 1 2 Sol. ¢ +1) t6+3§ +10
t3 _ tz t”+t
p— + _ —
3 2
_2t2+4t+2 —t3 +3t“ +10
—2t% +2t —t -1
+ + +
2t +2 32 +11
2t -2 . The quotient is t3 — 1 and the
- 1 + remainder is 3¢2 + 11.
8. G =xP +xt+ a4+ a2+ 20+ 2
. The quotient is ¢2 — 2¢ + 2 and gx)lfl’(x()x) fx;f 1+x TS
remainder is 4. gx) = :
(i) p@w) = ud - 14u2 + 37u - 60 and 2 axsl
g(u)=;¢—2 Sol. x3+1) x5+x4+x3+x2+2x+2(
u? -12u+13 5 b a2
Sol. u—-2) u® —14u® +37u - 60( - -
ud —2u? xtrxd 42+ 2
— + x4 + X
~12u® + 37u - 60 - =
~12u% + 24u X+ x+ 2
+ — x3 +1
13u - 60 - -
13u—26 x+1
-+ The quotient is x2 + x + 1 and the
-34 remainder is x + 1.
.. The quotientisu?—12u +13and (i) p(y) = y3 - 6y2 + 11y - 6
the remainder is — 34. and g(y) = y2 -5y + 6.
(ii) py)=y3 +3y2-12y + 4 y-1
and g(y) =y - 2 2_B5y+6 -
) Sol. Y~ —9oy )y3—6y2+11y—6 (
y +5y-2 y3—5y2+6y
Sol. y-2) y3+3y% —12y+4( 24
3 2
y 123’ -y2+5y-6
= 2
5y —12y+4 LV +5yz6
5y% —10y -
— j2y v . The quotient is y — 1 and the
—2y+4 remainder is 0.
+ _ Hence, the remainder as is zero.
So, g(y) is the factor of p(y).

0
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(iii) p(y) =y° + 5y + 3y2 + 5y + 3 and o (t2 =t + 2) is a factor of (3 — 32
gy =y + 4y + 2. + 4t — 4).
Sol. (iii) (u - 3) is a factor of (u3 - 2u? +
y2 —4y% +19 y—65 3u - 18).
TS I s v B )
oo u—-3) u’—2u”+3u—18(
—4y*+3y® +3y° +5y+3 u’ - 3u®
—4y*—16y% -8y? -+
+ o+ + u?+ 3u-18
19y +11y% + 5y +3 u® - 3u
19y° +76y% + 38y -+
_ T 6u—18
—65y% —33y+3 bu ~18
—65y% —260y—130 - 3
+ + +

The remainder is 0. So, (u — 3) is
T ,227?”%33 5 a factor of u® — 2u? + 3u — 18.

~- The quotientisy” —4y"+ 19y~ 65  (4y) (x+1) is a factor of (242 + 5x +3).
and the remainder is 227y + 133. Sol

9. Show that : 9% +3
. _ . 3 _
(i) (x - 2) is a factor of (x 8). x+192 + 51 3(
x2+2x+4 22 1+ 9x
Sol. x—2) -8 ( _
x3 922 3x+3
— + 3x+3
2x2 -8 -5
2 — —
_2x N 4x .. Remainder is 0
4 8 . (x+1)is a factor of (2x2 + 5x + 3).
dx—8 (v) (x-1) is a factor of (x3 - 6x2 +
11x - 6).
-+
0 )
Hence, remainder = 0 . 1)x3 - 5x2+ 6 (
o (x — 2) is a factor of (x3 — 8). Sol. xg - 6926 +11x -6
(i) (#2 - t + 2) is a factor of x” - x
3 - 312 + 4t - 4). -+
F—9 5x% +11x -6
Sol. 2 —¢t+2)3 _3:2 41 _4( -5x2 +5x
32+ 2t + -
N 6x —6
- - 6x —6
—2t* + 2t -4 .
—2t2 +2t -4 0
+ -+
0 .. The remainder is 0. So, (x — 1)

.. Remainder is 0. is factor of (x3 — 6x2 + 11x — 6).
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10. Divide polynomial fix) = 6x5 +

4x* - 3x3 + x + 1 by polynomial
gx) = 3x2 - x + 1 and state
quotient and remainder. If g(x)
a factor of flx) ?

2x3 4222 —x -1

Sol. 3x27x+1)6x5+4x4 —3x% +x+1¢

6x° — 2x* + 243

— + -

6x* —5x3 +x+1
6x* — 223 + 242

- 4 _

3x% —2x%2 +x+1

—3x% +x? —x

+ - +
—3x2 +2x+1
—8x2+x-1

+ - +
x+ 2

~.The quotient = 2x3 + 2x2 —x — 1
Remainder = x + 2

. (8x2—x + 1) is not a factor of (6x
+ 4xt — 3x3 + x + 1).

11. Obtain all zeroes of polynomial

px) =x4-3x3 -2 + 9x - 6. If two
of its zero are (,/_3) and (/3).

Sol. Since, /3 and /-3 are zeroes

x—+/3 and y./3are factors of
polynomial x* — 3x3 — x2 + 9x — 6

(x++/3) (x—+/3)= 2% — (/3)?
(@ + b) (@ — b) = a2 - b?]
=x2-3
Now, divide the polynomial x* —
3x3 — x2 + 9x —6 by (x2 - 3)
x“—-3x+2

x?2-3)xt -3x% —x% +9x-6 (
xt - 3x2
- +
~3x3 +22% +9x -6
—3x% +9x
+ _
222 -6
2x% -6
- +
0
x%t - 3x3 —x2 + 9x — 6

12,

Sol.

13.

Sol.
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(x2-3x+2) x2-3)

2 -8x+2=x2-2x—x + 2
=x(x —2)— 1(x — 2)
=x-2)(x-1)
=x=2,1

Therefore, the zeroes of polynomial
x% — 3x3 — x2 + 9x — 6 other then

J3 &+/-3 is 1 and 2.

If two zeroes of the polynomial

2 +a3-15x2-29x-6are 2+ (\/5).

Find other zeroes.

As x=2+ /5 are the zeroes of
pl)=x* + x3 — 15x2 — 29x — 6

So, x — (2 + /5 ) are the factors of
px)

Now, [x — (2 + 51 x— (2 - 5)]
=[x-2)- 51 x-2)+ /51
= (x - 2 - (J5)?

=x2—4x -1
Dividing p(x) by (x2 — 4x — 1)
%% +5x+6

x2-4x-1) x*+ x°-15x2-29x-6 (
x*—4x® - x?
- 4+ +
5x° — 14x% — 29x—6
5x° —20x% — Bx

-+ +
6x°— 24x—6
6x%— 24x — 6
-+ +

0

22 +5x +6=0
¥2 4+ 2x +3x +6=0
xx+2)+3x+2)=0
x+2)@x+3)=0
Other’s Zeroes are — 3, — 2.
Given that /2 is a zero of the

cubic polynomial 6x3 + /2 x2 -
10x - 4./2. Find its other two
zeroes.

Given that x = +/2 is a zero of
px) = 6x3 + V2 x2 — 10x —42

. (x=+/2) is a factor of (6x3 +

V222 - 10x — 442)
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Dividing p(x) by (x —~/2)
6x2 +7\/§x+4

x—/2) 6x3 + V222~ 10x — 42 ¢
6x° — 6/2x2

-+
7J2x% -10x — 442
7J2x% —14x

— +
4x — 4\/5
4x—4+2

- 4
0

622 + TV2x +4 = 0
6x2 + 442x + 3J2x +4 =0

2x(Bx + 24/2) + V2 Bx + 22) =0

14.

Sol.

2x + J2)Bx+ 242) =0
2x+~2 =0

N
x = —
2
~242
£=
Other zeroes of p(x) is
2 o 22
2 3

Find k so that 2 + 2x + k is a
factor of 2x% + &3 — 14x2 + 5x + 6.
Also find all the zeroes of the
two polynomials.

Using long division method for the
given polynomials as shown below :

2x2 —3x-8-2k

2
T 420+ R)gxt 4 %% 1442 + 5x + 6 (

2xt + 423 + 2kx?

-3x% —14x% —2kx? +5x+ 6
-3x% — 6x2 - 3kx

+ + +

—8x% — 2kx? + 3kx +5x+6
-8x%2 -8k - 16x

+ + +

—2kx? + 3kx+8k+21x+6
—2kx? — 4kx — 2k2

+ + +

Thx +21x+ 2k + 8k + 6
(21+Th)x +2k> +8k+6

| Anil Super Digest Mathematics X

15.

Sol.

We get the remainder as (21 + 7k)

x +2k2 + 8k + 6.

Since, x2 + 2x + & is a factor of the

given polynomial, the remainder

should be zero.

Hence, 21+ 7k=0

and 2k2 + 8k + 6 =0 at the same
time k& =-23 satisfy both

the equation.

Hence, k=-3.

So, we can write the polynomial as

2x% + x% — 14x2 + 5x + 6

=2 +2c-3)(2x2-3x - 2)

Hence, the zeroes of x2 + 2x — 3 are

x2 4+ 2x — 8

= 2 4+3x-x-38=0
= x(x+3)-1x+3)=0
= x+3)x-1)=0
= x=—-—3orx=1

The above two factor of the 4th
degree polynomial as well.
The other two roots of the 4th
degree polynomial are roots of the
quadratic.

22 -3x—-2=0
= 22— 4x +x—-2=0
=22k -2)+1x-2)=0

= 2x+1)(x-2)=0
x =2

_ -1

or x—z.

Given that x —./5 is a factor of
the cubic polynomial x3 - 3./5
x2 + 13 x - 3./5. Find all the
zeroes of the polynomial.
plx) = x3 — 3J5x2 + 13x — 345
x—+/5 1s a root of p(x)
we will divide p(x) by x-+/5

x? _2\5x +3

x—\/g) %3 —3\/5x2 +13x—3«/5(

x% — /B2

+
—2\J5x% +13x - 35
— 252 +10x
+ _
3x — 3\/5
3x - 35

-+
0
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16.

Sol.

Now we get a quadratic equation
as quotient we will find the roots
of the quotient

x% - 2/6x+3

2
Roots = —b++(b” —4ac)

2a

_ —(2V5)+(-2V5)* 4 x1x3

2x1

_ 25+4/20-12

- 2

_ 2548

- 2

_ 225122

- 2

= J5++2 and 5.2

All the roots are

NN NN

For which values of a and b,
are the zeroes of q(x)=x3 + 2x2
+ a also the zeroes of the
polynomial p(x) = x5 — x* - 4x3
+ 3x2 + 3x + b ? which the zeroes
of p(x) are not the zeroes of
qx)?
Given that the zeroes of
gx) = x3 + 222 + a
are also the zeroes of polynomial
plx) = x5 — x* — 423 + 3x2
+3x+b
i.e. q(x) is a factor of p(x). Then we
use a division algorithm.

Polynomials | 31

x% —3x+2

B2 +a)x® —at —4x® + 3% +3x b (

x® +2x* + ax®

3t 14 +B-ax® +3x+b
— 3x* —6x® — 3ax

+ + 4+

2% +B-a)x® +(3-3a)x +b
2x% +4x% + 20

—A+a)x’ +(3+3a)x+ B —2a)

If (x3 + 2x2 + a) is a factor of (x°
—x% — 4x3 + 3x2 + 3x + b), then
remainder should be zero.
ie.—(1+a)x2+B+3a)x+ (b -
2a) =0

=0x2+0x+0

on comparing the coefficient of x
we get

a+1=0

= a=-1

and b-2a=0
b=2(-1)=-2

for a=-1&b=-2the
zero of q(x) are also the zeroes of
polynomial p(x)

gx) = x3 + 222 — 1
px) = x5 — x* — 4x3 + 3x2
+ 3x — 2
Now, pk) = @3+ 2x2 - 1)
x2-3x+2)=0
3 +2¢2-1) (62— 2x —x + 2)
@W+2x2 -1 (x-1) (x-1)
Hence, the zero of p(x) are 2 which
are not zero of q(x).
a
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Pair of Linear Equations

in Two Variables

1.

Sol.

EXERCISE 3.1

Ritu went to ‘SALE’ to purchase
some pants and skirts. When
her mother asked her how many
of each she had bought. She
answered, ‘“The number of
skirts is seven less than eight
times the number of pants
purchased. Also, the number of
skirts is four less than five
times the number of pants
purchased.” For the sake of her
mother, find how many pants
and skirts Ritu bought ?
Let the skirts purchased = y
Pants purchased = x
According to the question
y=8x—-17 (D
y =b5x—4 ..(2)
According to the condition given in
the question
8 -7 =5x—-4
8 —bx=T7-4

3x =3
x =1
y=1

To find equivalent geometric
representations, we find some
points on the line representing each
equation these solution are given
below in the table.

From equation (i)

y=8x—-7,8c—-y=717
x 1 2
y 1 9
Points A B
From equation (ii)
y=5x—-4,5x—-—y=4

x 2 3
y 6 11
Points C D

Solve the following equations :

2. 3x -y =2,x+ 2y =10.
Sol. The given equations are :
Jx—y =2
y =3x—2
When x=0
y=3x0-2
y=-2
When x =2
y=3x%x2-2
y =4
x+ 2y =10
10—«
2
When x =
_10-0
2
y=5
When x =10
_10-10
YT
y=0

In the tabular form
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x 0 2
y -2 4
Points A B
X 0 10
y 5 0
Points C D

Plotting the points A(0, —2), B(2, 4)
and join them to form a line AB.

Similarly plot the points C(0, 5) and
D(10, 0) and join them to get the
line CD clearly the graphs of the
given equations are parallel lines.
As they have no common points,

there is no common solution.

3 2x + 3y =15, 4x + 6y = 24

Sol. The given equations are :

2x + 3y =15
_ 15-3y
=9
When y=0
_ 15-3x0
=0
x =75
When x=0
15-3y
0= 2

y
4x + 6y = 24

_ 24 -6y
=y
when y=0
B 24 -6x0
=y
x =6
when x=0
24 -6y
0= 4
y =4
Tabular form
x 0 75
y 5 0
Points A B
x 0 6
y 4 0
Points C D

Plotting the points on graph :

4. 4x + 5y =9, 8x + 10y = 18.
Sol. The given equation are :

4x + by =9
When x =0
4x0+5y=9
y =18
When y=0
4 +5x0=9
x =225
8 + 10y =18
when x =0
8x 0+ 10y=18
y =18
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8 + 10 x 0=18 Plotting the points on graph :
x =225 Y
.. Hence, both the equations are
equal. 5)
Tabular form 4
x 0 2:25 3\0
y 18 0 21
Points A B 1
Y X O
v
6. 2x +y-11=0,x -y -1=0.
& Sol. The given equations are :
A, 18) 20 +y—11 =0
| When x =0
! 2x0+y-11 =0
g y =11
. . \BR25.0) When Y =0
o] 1 o 2x+0-11 =0
x =55
v x—y—-1=0
5. 2x+y-5=0,x+y-3=0 When x =0
h . . 0-y-1=0
Sol. The given equations are : y =—1
20 +y =5 When y =0
When x=0 x—0-1=0
2x0+y=5 x =1
y=5 Tabular form :
When y=0 x 0 55
2x+0 =5 y 11 0
x =25 Points A B
x+y=3
when x=0 X 0 1
0+y=3 y -1 0
y =3 Points C D
when y=0 Plotting the points on graph :
x+0=3 Y
x =3
A{0, 11
Tabular form E‘ @1
x 0 2:5 g:
y 5 0 IS
Points A B g:
3 u
x 0 3 %:
X
y 3 0 o}
Points | C D /'

<
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7. Solve the following system of Sol. The given equations are :

linear equations graphically : 4 -3y +4 =0
4x -5y -20=0,3x +5y-15=0. When x=0
Determine the vertices of the 4x0-3y+4=0
triangle formed by the lines, 4
representing the above y=3

equations, and the y-axis.

Sol. The given equations are : =133
— When =0
dx -5y —-20=0 4 3 %0 4_0
When x=0 *—ox U+ x _ 1
4"0‘5y‘23:94 4x -3y —20 = 0
When Yy =0 4x0-3y-20=0
4 -5x0-20=0 -20
x =5 y = 3
3x+5y—-15=0 - 666
When x=0 4 -3x0-20=0
3><O+5y—15=0 x=_5
y=3 Tabular form
When y=0 0 1
3x—5x0-15=0 X -
x=5 y 1-33 0
Tabular form Points A B
x 0 5 X 0 5
y 4 0 y | 666 | 0
Points A B Points C D
* 0 5 Plotting the points on the graph :
y 3 0
Points C D M

Plotting the points on the graph :
Y

VA
B, D{5, 0) —1 4

51
4 4
5 3-
4 2
HC0, 3) /
, | B0
1 -]
o

7 ©(D, —6.66)
¥

¥ 9. 2x +y=6,2x -y =-2:
The equation cut at point ¢ (5,0). Sol. The given equation are :
8. 4x -3y +4=0,4x -3y -20 = 0. 2x +y =6
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when x =0 10. Find the area of triangle formed
2x0+y=6 by x + y = 2, x-axis and y-axis.
y=6 Sol. The given equation are :
when y = 0 X +y=
2x+0 =26 when x=0
x =3 0+y=2
2 —y =— 2 y =2
when x =0
when =0
2x0-y=-2 ciboo
h y 2o x =2
when y = .
9% -0 =—9 Tabular form :
x=-1 x 0 2
Tabular form : 2 0
x 0 3 Y
y 6 0 Points A B
Points A B Plotting the points on the graph
x 0 -1 Y
y 2 0
Points C D
A0, 2
Nee2

Plotting the points on the graph :

Y
s\ A(D, 6) 11
B2, 0)

.
of 1 2\

Area of triangle formed

1
T X = -~ X base x height
5 2
= 9 X X
v = 2 unit2. Ans.
EXERCISE 3.2
Solve for ‘¢’ and ‘y’ by using On substituting the value of y from
method of substitution. equation (iii) in equation (i), we get
1. 3x -4y =10,4x + 3y =5 3x_4[5—4x}
Sol. We have, -
3x — 4y =10 (1)
4x + 3y =5 ..(2) 3x—[20_16x} =10
From equation (ii) 3
5_4 9x — 20 + 16x = 30
y = X .3 25x = 50
3 x = 2.
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On substituting x = 2 in equation
(iii) We get

_ 5-4x2
Y=g
_5-8
-3
_ 3
3
=-1 Ans.
x
=Z+y=08, =10
2 Y x+y/2
We have,
X
—+y=08
2 Y
x+ 2y =16 ...(d)
7 =10
x+y/2
Tx2
2x+Yy =10
2¢x +y =14 ...(3i)
From equation (i)
x=16-2y ...(1il)

On substituting the value of x from

equation (iii) in equation (ii), we get
2016 —2y) +y =14
32-4y+y =14

-3y =14 -32
-3y =18

3y =-1-8

y = 06.

On substituting y = 0-6 in equation
({i)x =16 -2 x 06

= 0-4. Ans.
3. x+y=a-b,ax-by =a? + b2
We have, x + y =a -0 ...(d)

ax - by =a? + b2 ..(iQ)
From equation (i)
y =a-b-x..31ii)
On substituting the value of y from
equation (iii) in equation (ii), we get
ax — bla - b — x) = a? + b2
ax — ab + b2 + bx = a? + b2
ax + bx =a? + b2 -b2 + ab
x@ +b) =a?+ab

ala+b)
(a+b)

X =

x =a
On substituting x = a in equation
(iil) we get,

y=a-b-a

y =-b. Ans.
0-2x + 0:3y = 1-3, 0-4x + 0-5y = 2-3
We have,
0-2x + 0-3y = 1-3 (D)
0-4x + 0-5y = 2-3 ...(ii)
From equation (ii)

y = 05 .l

On substituting the value of y from
equation (iii) in equation (i), we get

2:3-04x
0-2x + 03{0_5} =13
0-69 — 0-12x
0-2x + [0'5} =13
0-1x + 069 — 0-12x = 0-65
0-04
7 002
= 2.

On substituting x = 2 in equation
(ii1)

V= 05
2:3-08
Y= 05
15
Y= 05
y = 3. Ans.
5. Jx+/3y =0, V3x -8y =0
Sol. We have, /x++/3y =0 ..(1)

V3x—8y =0  ..GD

From equation (i) we get
Jx
MINE

On substituting the value of y from
equation (iii) in equation (ii), we get

..(iil)
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\/_x-i-\/—x =
3 0
3x + \/§x =0
L0
3++/8

On substituting value of x in
equation (iii)

o
NG
=0
6. 6x+5y=Tx+3y+1=2(x+6y-1)

Sol. We have,

6x + 5y =T7x+ 3y +1
Tx—6x +3y—-5y+1=0
x—2y+1=0 (1)

6x + 5y = 2(x + 6y — 1)

6x + b5y =2x + 12y — 2
20— 6x + 12y — b5y -2 =0

—4dx+Ty-2=0 ..2)
From equation (1) we get
x =2y -1 ...(3)

On substituting the value of x in
equation (2)

- 42y -1D+Ty-2=0
-8 +4+T7y—-2=0
-y+2=0
—y =-2
y = 2.
On substituting the value of y in
equation (3)
x=2x2)-1
x = 3. Ans.
1 baymass e 1L
.bx+ay=a+b, a-b aib
1 1
+ by {b—a_bﬂj =2
Sol. We have,

bx+ay =a+b (1)
ax[ 1 1 }
a-b a+bl¥

b[l—l}—z 9
yb—a b+al ~(2)

From equation (1) we get

b—
x = % (3)

On substituting the value of x in
equation (2)

a+b-ay|la+b-a+b
¢ b a? - b2 *

b+a-b+a
by b2 _ o2

2a%b + 2ab? - 2a%by  2aby
2 ;2 Tt 2
bla” - b) b -a
2a2b + 2ab? — 2a2by — 2ab%y = 2b(a® - b2)

=2

EXERCISE 3.3

Solve the following for x and y by
using method of elimination.
1. 8x -3y =13,3x + 2y = 8
Sol. We have, 8x — 3y =13 ..(D)
3x +2y =8 ..(2)
On multiply equation (1) by 2 and
equation (2) by 3 and adding, we
get,

2ab(a + b) — 2aby(a + b) = 2b(a? — b2)
2ab(1 —y) = 2bla + b)
a+b
1-y-= o
a+b
YEIT .
b
y=
Putting the value of y in equation (3)
a+b—a(éj
Xx=____ ~a
b
a+b-b
- b
x = %. Ans.
16x — 6y = 26
9x + 6y =24
25x = 50
x =2

Putting the value of x in
equation (1)
8x2-3y=13
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16 — 3y =13 x Yy 5x y
-3y =13 - 16 4 gty =4 otg =4
-3y =-3 x y
y=1 Sol. We have§+1 =4
4x + 3y =48 ..(1)
x—y=0-9, x+y=2(x¢—y). 5i_l 4
We have, x —y =09 (1) 6 8
o+ 2 = 11 @ 20x — 3y =96 (2)
. . By adding equation (1) and (2), we get
On multiplying equation (1) by (2) dx + 3y =48
and deingbothltlée equation we get, 20x — 3y =96
x — 2y =1 _
% + 2y = 11 24 =144
12 _ 14
4x =12-8 x =g
x = 32. ‘ = 6. .
Putting the value of x in equation (1) On putting the value of x in equa-
32—y =09 tion (2)
20 x 6 — 3y =96
v =09 -32 Y
_z =9293 3 ~ 3y =96 120
y = 23. Ans. —3 = _224
LY g XY _y y =g
a b a b y =8. Ans.
2%y X, Y _ —bv=aZ_b2
;4.3:2 (D 5. a b—2,ax by =a“-0>
ER @) Sol. We have ng% =2 (D)
a b ax —by =a2-b2 .2
x y On dividing the equation (2) by a2
Put i and =~ =h and subtracting with equation (1)
b we get,
2¢+h =2 ..(3) 9 9
g-h=4 (@) ax_by a"-b
On adding the equation (3) and (4), a® o o’
we get x by _ a2 b2
= 3g = 66 a b2 - o2
= g = g E_ b_y _ aZ _b2
= g=2 a o a®
Put the value of g in equation (3)
ox2ahog %+Z=§_M
= 4+h=2 T
= h=2-4 b2y +a’y _ 202 — a® +b?
= h=-2 <2b = o2
g:ﬁ — X -9 y(a? +b?) a® +b?
a a a®b R
= x =2a y=b
y y On putting the value of y in equation
h=z = E=_2 (1) we get
= y =—2b, AnS. E_}.é - 2
a b
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£+1=2
a
x
—=2-1
a
x
i=1
a
x =aq. Ans.

6. (@ +2b)x + Qa-0b) y =2,
(a-2b)x + 2a +b) y=3
We have,

@+ 2b)x + 2a—-b)y =2 ..(1)

(@a—2bx + 2a+b)y =3 ..2)

Adding both the equation we get

2ax + 4ay =5 ..(3)

Subtracting both the equation we get

4bx — 2by = — 1 ...(4)

On multiplying the equation (3) by

2b and equation (4) by a, we get

4abx + 8aby = 10b ..(5)

4abx — 2 aby = — a ...(6)

Subtracting equation (6) from
equation (5) get

10aby = 10b + a

106 +a

Sol.

Y= "10ab
On multiplying equation (6) by 5
and equation (5) we get
20abx = 10b — 4a

106 -4a  2(5b-2a)
20ab  20ab
5b-2a
= 10ab

7. 2 + 3 =17,20+2_3+1 -5
Sol. We have, 2* + 3¥ =17 ..(1)
242 _ v+l = 5 (2)

On multiplying the equation (1) by

22 and adding both the equations

we get
2% x 22 4+ 8Y x 22 = 17 x 22
2%+2 4 3Y x 22 =68
2x+2_3y+1 =5
3 x 22 + 1 =63
Ix22+3x3 =63
3922 + 31) =63
34 + 3) =63
4 _ 63
7
=9
3 =9
y = 2.

On putting the value of y in equation

)

EXERCISE 3.4

Solve for x and y by using method

of cross-multiplication.
lL.x+y=3,2x+y=-2

Sol. The given pair of equation is :

x+y=3
x+y—-3=0
2 +y =—2
2c+y+2=0

By cross multiplication, we get
X y 1
1 2 2 1
X y 1

2+3 - —6-2 1-2
X y 1

5 -8 -1

2% 4+ 32 =17
2* =17 -9
2% =8
x =3. Ans.
x=-5,y=8 Ans.
x v x y 3
TeX oy -2 4%
2. 6 15 4, 3 12 4
x Yy
S+ =
Sol. We have 6" 15 4
Bx+2y B
30
5x + 2y =120 ..(1)
X_Y 438
3 12 4
4x—y 19
12 4
16x — 4y =228
4(4x — y) = 228
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298 On cross multiplication
dx —y = — 1
4 2 2 3 2
4x —y =57 .(2) a
So, bx + 2y — 120 = 0 6><—2><—><6
4 —y —-57=0

By Cross multiplication we get

4412 ~ 6+6 18+6

-120 x _y_1
>< >< >< 8~ 12 24
1 _9

= y = 1 = 3 y -

—114—120 —480+285 -5-8 )

x y 1 y = 9 x = %
-234 ~ -195 -13
x =18, y = 15, Ans. 5. 2—x+3—y:17, 3—x+2—y =19
3. 4x - 0-5y = 125, 3x — 08y = 82 3 5 4 3
Sol. We have, 2x 3y

4x — 05y = 12-5; 4x — 0-5y — 12:5=0 Sol. We have, ?‘t? -17=0
3x—08=82;3x—08y-82=0
By cross multiplication we get —+=2-19 =0

On cross multiplication, we get

O g g gn il

4~1—1o - —375+328 3 4 3
1 x y _ 1
= _32+15 57 .34 - 51 38 4 9
5 3 4 3 9 20
x Yy 1
59 ~ 47 17 *x -y _ 1
% =347,y =2.76. Ans. 1714170 © —153+152  80—81
2.3 111 15 12 180
4. Xy =2, x 2y_3 X _ y _ 1
9 3 -1/15 -1/12 -1/180
Sol. We have, ~_+_ =2 x=12,y=15. Ans.
Y 6 2 .3 , 3 .. 2
2y +3x g S X1 y+1 = 7 x-1 y+1’
xy - 13
3x + 2y —2xy =0 ..(D) =?,x¢1 y = -1
1.1 1 3
x 2y "~ 3 Sol. We have, —7* Yl = =2 ..3)
2y —x 1
_ = 3 2 13
- 74_7 .o
2xy 3 i1 y+1= g ...(i1)
—-3x+6y—-2xy =0 ..(2)
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On cross multiplication we get
X y 1
20-7 ~ 15+50 35+30

>< ><>< x _ v _1

13 = 65 65
13 13 4 9 1
—_—— 4 = J— —_— = - =
9 + 6+ 3 x=cy 1. Ans.
xx2 yx3 1 9. x-y=a+b;ax + by = a® - b2
= =— Sol. We have,
-5 -5 -5 ]
x—y=a+b;
X 1 y=l x-y-(@+b=0 ..(1)
2 3 ax + by = a? - b%
1=2 1_4 ax + by - @2 -2 =0  ..(i)
x y On cross multiplication, we get
-1=2 y+1=3 y 1
x=2+1=3, y=3-1=2. -1 —(a +b) 1 -1
7. ax + by = a?, bx + ay = b2. >< >< ><
Sol. We have, ax + by — a2 = .3) a?-b2) a b
bx + ay - b2 =0 ..(Gi) x
On cross multiplication we get, 2 0%+ aba bl
b —a? a b
y
a>< _b2><b><a - _a2_ab+a2_b2
3,3 = 2, ;2 " 2 ;2 1
-b” +a —-a“b+b°a a”-b = bia
3_313 2 2
a’-b°> (a*+ab+b")a-b) 9
T2 (@rba-b x= L tab_dasd)
9 9 a+b a+bd
_a”+ab+d
YT Y= —ab-b* _-bla+b) _
—a’b+b%a  -abla-b) a+bd a+b '

Y= "2 2 (a+bla-b)

X Yy
10. —+3 =2, ax-by=a®-b%a =
y = — ab . Ans. a b
a+b 0,b = 0.
5 2 15 +L x
8. x+y x-y =-1, x+y x-y Sol. We have, g+% =2
=10;x+y =0, x -y = 0. bx + ay — 2ab =0
5 2 —-by-(a%2-5b2 =0
B 11 ) ax — by — (a
Sol. We have, Xty x—y 0...() On cross multiplying, we get
15 7
x+y+x_y—10 =0...Gi) _9ab
On cross multiplication we get, b >< b2)>< ><
y 1

x _ Y

X
2 1 5 2
7>< 10 >< 15 >< . —a®+ab® - 2ab>  -2a2b+aZb—b



http://www.print-driver.com/order?demolabel-en

11.

Sol.

Sol.

Sol.

Pair of Linear Equations in Two Variables |

43

1 x y 1
= _bZ_aZ —Q -2 ><a ><—a
3 9 9 a+1 —2@?+1) a—1 a+1
-a’ +ab” —2ab
x =
b2 _ g2 x
2a(a® +1)+2(@+1)
-a®-ab?®  -ala®+b?)
=" 2 27 2 ;2 _ Y
b"-a (@"+6%) = 2(a-1)+2ad® +1)
x=a
2 2 3 1
_ ~2a"b+a’b-b T ala+D+ala-1)
y = b2 _ o2
-b“-a
_ 2d%+2a+2a+2
- —azb—b3:—b(a2+b2) T T ia+d’-a
- _b2 _ 2 _ b2 + 2
ar  ~bTray) 2Aa®+2a+1)  a® +2a+1
y = b = 2 D) = D)
ax-ay =2;(a-1Dx + (a + 1)y a a
= 2(a”® + 1) —2a+2+2a3 +2a
We have, y= 2 grdl
ax —ay—-2=0 (1) @ rara —a
(@—Dx+(a+1)y—2@2+1)=0...Gi) 2(1+a3)_a3+1
On cross multiplying, we get = 942 42 Ans.
EXERCISE 3.5
Find k for unique solution aox + by + ¢c5 =0
2¢x+y =3 a, =k, a9 = -1 and b; = 1,
ky +x =8 by =k and ¢y = -10 and ¢y = -7
The given system is of the form a b
ax + by +c¢1=0 Clearly, for unique solution —+ # —1
agx + boy + ¢c9g =0 as by
a1=2,b1=1anda2=1,b2=k k 1
and ¢; = -3 and ¢c9 = -8 1°%
Clearly, for unique solution 4 b . k is possible for any real value.
ay by 3. Show that the system of
9 1 equations 5x — 10y = 0 and x +
— % = y = 3 has unique solution. Also
1 k find the value of x and y.
[ 1 Sol. The given system of equations can
2 be written as
Hence, £ can take any value 5x — 10y = 0
x+y—-3=0
except 5 The given system of equations is of
Find k for unique solution : the form
kx +y =10 ax +by +c¢1=0
ky -x =1. agx + by, + cg =0
The given system is of the form Where,
ax +by +c¢1=0 a;p =5, by=-10,¢; =0
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a2=1, b2=1’ 02=_3
b
Clearly, for unique solution Y # 1
as by
5 -10
171
bicg —byey.
YT aby—agh
300
T 5+10
=2
aay -0
v = a0y —aghy
B 0+15
T 5+10
= 1. Ans.
Find k for unique solution :
X +y= 2
3x - Zy = k

ax + by +c¢1=0
aox + bgy + ¢c5 =0

Where,
al = 1 bl = 1 Cl = — 2
Qa9 = 3 b2 =—-2 Co = —
. . a bl
Clearly, for unique solution — # —
as by
11
37 2

.. It is possible for every real value
of &.
Show that the system of
equations x — y = 3 and 2x + 3y
= 7 has unique solution.
We have,

x—y=3; x-y-3=0

20+ 3y =7, 2¢+3y—-T7=0

The given system of equation is of
the form

ax + by +c¢1=0

agx + boy + ¢c9g =0

Where,
a1=1 b1=—1 Cl=—3
(12=2 b2=3 C‘2=—7

For unique solution

Sol.

Sol.

o b
Qg ibz

1 -1
27 3
.. Hence it is proved that equations

has unique solution.

. Show that the system of

equations ax + by = ¢ and bx +
ay =c can have infinitely many
solution. Find the relations
between a and b in this
condition.
We have,
ax + by = ¢; ax +by —c =0
bx + ay = ¢ bx +ay—-c=0
The given system of equations in
the form of

ax + by +c¢1=0

agx + by + ¢ =0

Where,
a =a bl =b cp =—¢
a9 = b b2 =aQa Cg =—¢C
For infinitely many solutions :
o bh_a
ag ~ by ¢
a_b_-c
b  a -c
a=b.
For which values of a and b,

will the following pair of linear
equations have infinitely many
solutions ?

x+2y=1
a-bx+@+db)y=a+b-2
We have, x + 2y = 1 and (@ - b)x
+@+by=a+b-2
The given system of equations in
the form of
ax + by + ¢
agx + boy + ¢9
Here,
a) = 1 bl =2 C1=— 1
ag =a-b by =a+db cg=—a-b+2
Forinfinitely many Solutions:

0
0

A _ b _q
b g
12
a-b  a+b -a-b+2
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—a-b+2=—-a+b Here,
b=1 a = 3. =3 b, =-1
8. Find the value(s) of p in the Zl _ _’5 1
given pair of equations : 1=
3x_y_5=0 a2=6,b2=—2
and 6x-2y-p =0 Cg =—D
if the lines represented by these a b, ¢
equations are parallel. @ = 7= L
Sol. We have, 3x —y -5 =0 2 by ¢
6x -2y -p=0 3 -1 -5
The given system of equations in 6 _9 :;
the form of
ax + by +c¢1=0 p = 10. Ans.
aox + by + ¢c5 =0
EXERCISE 3.6
Solve for x and y by using method 4
of substitution : 2. 5x + ; =9,
2 2
1. g—2=0, ab +a—b = a? + b2, 2
x y x y Tx - — =35,
x#0,y#0 Y
Y 1 y # 0.
Sol. Let, ~—=u 4
x Sol. We have, 5x + — =9
1 y
=y
Y 2
au —bv =0 (D 7x—§ =5
ab?u + a?bv = a? + b2 (2)
From equation (1) 1
au Let ; =a
Ty ~+(3) 5x + 4a = 9 (1)
Substituting the value of v from Tx—-2a =5 (2)
equation (3) in equation (2) from equation (i)
9-4
ab?u + a2b (ﬂ) =a? + b2 ¥ =—p ¢ .3
b

ab?u + adu = a? + b2
au®? + a2) = a2 + b2
1
a==
u
=x

On substituting the value of a in

equation (1)
xu —bv =0

xxl—bv=0
x

Lo

Substituting the value of x in
equation (2)

7[9_4“} —2 =5
5

63-28a % = 5
5
63 — 28a — 10a =25
63 — 38a =25
-38a =25 - 63
—38a =-38
a=1=y
Putting the value of y in equation (1)
bx +4x1=9

bx +y =9
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by =9 -4
5x =5
x = 1.
3. m_n_ a
x y
px-qy=0
x+0,y+0
Sol. We have,
m o, ™2 _g=0 ..
x Yy x Yy
px—qy =0, px—qy=0 ..2)
From equation (2) we get
x= 5.
p
On substituting the value of x in
equation (1) Sol
mx P2
qQ Yy
mp-nq _
qQy
mp — nq = aqy
mp—n
y = P
aq
On substituting the value of y in
equation (2)
px — q[mp_nq} =0
aq
(m22)
px — e
apx —mp + nq=0
apx = mp — nq
= P71 Apg
ap
2 3
4 2,3 T L9 _ 1 L,
y X xy y x xy
y=0
3 7
Sol. We have —*+7 =
X xy
2¢x + 3y =17 ..(1)
1 9 11
7+7 — —_
y X xy
x+ 9y =11 (2)

From equation (2) we get
x =11-9y ...(3)
On substituting the value of x in
the equation (1) we get,
201 -9y) + 3y =7

22 — 18y + 3y = 7
22 — 15y = 7
—15y = 7 — 22
~15y =-15
y = 1.

On substituting the value of y in
equation (3) we get

x=11-9x1
x = 2.
11,11 g,
2x y x 2y
y#0
We have, 11 =-1 ..(1)
2x y
1,1 .s L@
x 2y
From equation (1) we have,
1
1
— =1+ = ...(3)
Y 2x

1
Substituting the value of — in
equation (2)

1 1{1+1} =8
x 2 2x

1 1{2x+1}
42 =8
x 2L 2x

1 2x+1
—+

x 4x
4+2x+1

4x

4 +2x+ 1
5
5

32x
32x — 2x
30x

5

30

X

1

6
On substituting the value of x in
equation (3)
1. 1+ 1 i
Yy A% =
6

X =



http://www.print-driver.com/order?demolabel-en

Sol.

Sol.

Pair of Linear Equations in Two Variables |

l=1+l
y 2
6
6
l=1+*
y 2
l=1+3
y
1_4
Y 1
= —. Ans.
y 4 S
2.3 9 49 2
2y T ayay a0
y=0
23 9
We have, %y = xy
2y +3x =9 (1)
4.9 2
x oy~ xy
4y + 9x =21 ..(2)
From equation (2) we get
_ A 3)
x = 9

Substituting the value of x in
equation (1)

21-4y
2y+3{ 9 }:9
y =3
18y + 63 — 12y =81
6y =81 - 63
6y =18
y = 3.

Substituting the value of y in
equation (3)

B 21-4x3
*= 9
B 21-12
YTy
x =1 Ans.

7. x +y = 5xy, 3x + 2y = 13xy

We have, (1)

(2)

x +y = bxy
3x + 2y = 13xy
From equation (1) we get

x =5xy —y ...(3)
Substituting the value of x in
equation (2)

Sol.

47
3[5xy — yl + 2y = 13xy

15xy — 3y + 2y = 13xy
y = 2xy
_1
x= 5.

Substituting the value of x in
equation (3)

1 _ .1

g TV g XYY

1 5 }

- yl2-1

2 y{z

;%%

2 TV 2

1 (ﬁ)

2 Vg

1

y=73- Ans.

5 2 15 7

x+y x-y- " Db

+
X+y x-Yy

=10, x+y=0,x-y=0

1 1
Let =a, =b
x+y x—y
We have 5a-2b=-1 ..(D)
15a + 76 =10 ..(2)
From equation (1) we get
-1+2b
a= 5 ..(2)

Substituting the value of a in
equation (2)

{—1+2b} b - 10
5 | T1°=
—15+30b+ﬁ 10
5 1~
-15+30b+35b _
— 15 + 306 + 35b =50
65b = 50 + 15
65b = 65
b=1
b= 1
x—-y
1
=1
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Sol.

Sol.

Putting the value of b in equation (3)

-1+2x1
“T s
1
~ 5
1 1
x+y 5
Putting the value of x in equ. (4)
3+y =5
y =5-3
y =2.

11 1 _1
x+y 5 x—y
x+y=5 ..(4)
x—-y=1 ..(5)

Adding the both equ. (4) and (5) we
get
2x =6
x =3
27x + 31y = 85, 31x + 27y = 89
We have, 27x + 31y =85 ..(1)
3lx + 27y =89 ..(2)
From equation (1) we get
85-31y
o7 ..(3)
Substituting the value of x in
equation (2)

X =

| Anil Super Digest Mathematics X

10.
Sol.

o7 e E
2635 — 961y + 729y =2403
232y = 232
y =1.

Substituting the value of y in

equation (3)
85-31x1

x = 2. 21 Ans.
37x - 39y = 150, 39x — 37y = 154.
We have, 37x —39y=150 ..(1)
39x — 37y =154 ...(2)
From equation (1)
150 + 39y

X = T (3)

Substituting the value of x in
equation (2)

150+ 39y
39 a7 | 37y =154
5850 + 1521y — 1369y = 5698
152y =-152
y =— 1.

Substituting the value of y in
equation (3)
150+39x -1

37

= 3. Ans.

EXERCISE 3.7

5 chairs and 4 tables together
cost T 2,800 while 4 chairs and
3 tables together cost I 2170.
Find the cost of a chair and
that of a table.
Letcost of chair= x
cost of tables = y
5x + 4y =2,800
4x + 3y =2170
From equation (1) we get
Lo BE0a
Substituting the value of x in
equation (2)

2,800 — 4y
4{5} + 3y =2,170

11,200 — 16y + 15y =10,850
—y =10,850-11200

(1)
(2)

Sol.

y = 350.
Substituting the value of y in
equation (3)

2800 -4 x 350
x= ———————
5
= 280.
Hence,cost of chair =73 280 and
table = ¥ 350.

37 pens and 53 pencils together
cost T 820 while 53 pens and 37
pencils together cost 3 980. Find
the cost of a pen and that of a
pencil.
Let cost of pens = x
cost of pencil = y

37x + 53y =820

53x + 37y =980
On cross multiplication, we get
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Sol.
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x y 1
53 —-820 37 53
37 >< -980 ><53 >< 37
X

= (-980x 53)—(—820x37)

Yy
T (-820x53)—(—980 x37)

1
~ (87x37)-(53x53)
X _ y _ 1
-21,600 ~ 7,200 1,440
.o 21,600 _,
-1,440
-7,200
Y= 1,440
. Cost of a pen =3 15 and pencil
=3 5.

3. A lady has only 20-paisa coins
and 25-paisa coins in her purse.
If she has 50 coins in all
totalling ¥ 11-50, how many
coins of each kind does she
have ?
Let No. of 20 paisa coins = x
No. of 25 paisa coins = y
Hence, -20x + 25 y =11-50 ...(1)

x+y =50 ..2)
From equation (2)
y =50 —x ...(3)

Substituting y in equation (1)
-20x + 25(50 —x) =11-50
-20x + 12-5 — -25x =11-50

x = 20.
Substituting the value of x in
equation (3)

y =50 -20 =30
Hence, she has 20 of 20 paisa coins
and 30 of 25 paisa coins.
4. The sum of two numbers is 137
and their difference is 43. Find
the numbers.

Let the two number = x and y
x +y =137 ..
x —y =43 ..(2)

From equation (1) we get :

Sol.

Sol.

49

x =137 -y ..(3)
Substituting the value of x in
equation (2)

137 —y —y =43

_ 9y =43-137
—2y =—94
_ 94
Y= 9
y =47.

Substituting the value of y in
equation (3).
x =137 — 47
=90

Hence, two numbers is 90 and 47.
Find two numbers such that the
sum of twice the first and thrice
the second is 92, and four times
thefirst exceeds seven times the
second the sum of by 2.
Let the two numbers = x and y

2x + 3y =92 ..(D)

dx — Ty = 2 ..(2)
Multiply equation (1) by 2 and
substracting equ. (2) we get :

4x + 6y =184

4 — Ty = 2
u— + a—

13y =182

y = 14.

Substituting the value of y in
equation (1)
2x + 3 x 14=92

2x + 42 =92
2x =92 -42
2x =50
_ 50
Y=g
x = 25.
Hence, the two numbers = 25 and

14.

Find two numbers such that

the sum of thrice the first and

second is 142, and four times
the first exceeds the second by

138.

Let the two numbers be = x and y
3x +y =142 ..(D)
4x — y =138 ..(2)

By adding both the equations we

get :
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Sol.

Sol.
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Tx =280

280
x =
x = 40.

Substituting the value of x in
equation (1) we get :
3x40+y =142

y =142-120

y = 22,
Hence, both the numbers = 40,22.
If 45 is subtracted from twice
the greater of two numbers, it
results in the other number. If
21 is subtracted from twice the
smaller number. It results in
the greater number. Find the no.

Let the greater no. =x and smaller

no. =y

: 2x —45 =y ..(D)
2y —21 =x ..(2)

Substituting x from equation (2) in
equation (1) we get :
202y —211-45 =y
4y —42 —45 = y

—-87 =y—4y
—87 =-3y
87

3 =Y

y = 29.

Substituting y in equation (1) we
get :

2¢x — 45 =29
2¢ =29 +45

2¢ =74

74

Y=g

x = 37.

Hence, greater no. = 37 and smaller
no, = 29.

If three times the larger of two
numbers is divided by the
smaller, we get 4 as the quotient
and 8 as the remainder. If five
times the smaller is divided by
the larger. We get 3 as the
quotient and 5 as the
remainder. Find the numbers.
Let the larger number = x and
smaller numbers = y

3x=yx4+8 (1)
By =xx3+5 (2)
From equation (1) we get :
4y+8
P (3)

Substituting x in equation (1)

4y +8
by = 3 x3+5
15y =12y + 24 + 15
15y —12y =39
3y =39
39
y="g
y = 13.

Substituting the value of y in
equation (3) we get :

B 4x13+8
=3
52+ 8
X = 3
60
x =g
x =20

Hence, the largest number = 20
and smallers number = 13.

9. If 2 is added to each of two
given numbers, their ratio
becomes 1 : 2. Howevers, if 4 is
subtracted from each of the
given numbers, the ratio
becomes 5 : 11. Find the
numbers.

Sol. Let the two given numbers = x and y

x+2 1
y+2 2
x-4 5
y—-4 11
20 +4 =y + 2
26—y = — 2 (1)
11x — 44 = 5y — 20
11x — 5y = 24 ..(2)
From equation (1) we get :
y =2x + 2 ..(3)

Substituting the value of y in
equation (2)
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Sol.

11.

Sol.

Pair of Linear Equations in Two Variables |

1lx -5 x 2x + 2) =24
11x — 10x — 10 = 24
x = 34.
Substituting the value of x in
equation (3)
y=2x34+2
y =170.
Both the numbers = 34, 70.
The difference between two
numbers is 14 and the diffe-
rence between their squares is
448. Find the numbers.
Let the two numbers = x and y

x—y=14 ..(D)

x2 — y2 =448 ..(2)
From equation (1) we get :

x=14 + y..(3)

(14 + y)2 — y2=1448
196 + y2 + 28y — y2=448
196 + 28y =448

28y =448 - 196
28y =252
252
Y= 28
y=9.

Substituting the value of y in
equation (3)

14 +9=«x

x = 23.

Hence, both number = 23, 9.
The sum of the digits of a two
digit number is 12. The number
obtained by interchanging its
digits exceeds the given number
by 18. Find the number.
Let us assume x and y are the two
digits of no. Therefore, two-digit
number is = 10x + y and the reversal
number is = 10y + x

Given x +y =12
o y =12 —x (1)
Also given
10y + x — 10x — y =18
9y — 9x =18
y—x=2 ..(2)

Substituting the value of y from
equation (1) in (2)
12 —x —x =2
12 - 2x = 2

12.

Sol.

13.

Sol.

51

2¢x =10

x =5
Substituting the value of x in
equation (2)

y—5=2
y=T1.
Therefore, two digit number
=10x + y
=10 x5+ 7
= 57.

A number consisting of two
digits is seven times the sum of
its digits. When 27 is subtrac-
ted from the number, the digits
are reversed. Find the no.
Let the two digits = x and y

The number = 10x + y
Given 10x +y = T(x + )
= 3x -6y =0 ..(D)
10x +y — 27 = 10y + x
= 9x — 9y =27 ..(2)

On multiplying equation (1) by 3
and with (2) subtracting

9x — 18y =0

9x — 9y =27

u— + u—
-9y =-27

y = 3.
On substituting the value of y in
equation (1)

3x-6x3=0
3x—-18 =0
3x =18

18

x =3

x =6

Then the number=10x 6 + 3 =63
The sum of the digits of a two
digit number is 15. The number
obtained by interchanging the
digits exceeds the given number
by 9. Find the number.

Let the two digits = x and y

: The number = 10x + y

Given x+y=15 ..(D)
10y + x =10x +y + 9
= - 9% +9 =9
From equation (1) we get :
y =15 —x

On substituting the value of y in
equation (2)

- 9% +9(15-x)=9

- 9% +135-9x =9
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Sol.

15.

Sol.
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—18x =9 -135
—18x =- 125
_ 126
18
x =1.

On substituting the value of x in
equation (1) we get :
= 7+y=15
y = 8.
.. The number =10 x 7 + 8 = 78.
A two-digit number is 3 more
than 4 times the sum of its
digits. If 18 is added to the
number, the digits are reversed.
Find the numbers.
Let the two digits = x and y
The number is= 10x + y
Given 10x + y=3 +4x +y)
10x + y=3 + 4x + 4y
10x —4x +y — 4y=14

= 6x — 3y=3 (1)
10x +y + 18= 10y + «x
= 9 — 9y=-18 ..(2)

On multiplying the equation (1) by
3 and subtracting with equation (2)
we get :

18x — 9y=9
9% — 9y=-18

-+ +

9x = 27

x=3.

On substituting the value of x in
equation (1) we get :

6x3-3y=3
18-3y =3
-3y =3-18
-3y =-15
15
y=§
y =5

Hence, the number
=10 x 3 + 5 = 35.

A number consists of two digits
when it is divided by the sum
of its digits the quotient is 6
with no remainder when the
number is diminished by 9, the
digits are reversed. Find the
number.

Let the two digits = x and y
: The number = 10x + y
Given Wx+y =6

x+y

16.

Sol.

10x + y = 6x + 6y
10x —6x +y — 6y =0

= 4x — by =0 ..(1)
10x +y -9 =10y + «x
= 9% -9y =9 ...(2)
From equation (1) we get :
5y
= x=

On substituting the value of x in
equation (2)

9x by
4 -9%=9
B9
47717 "
45y — 36y
— 4 =
45y —36y =36
9 =36
36
)
y = 4.

On substituting the value of y in
equation (1) we get :
dx -5 x4 =0

x = 5.
Hence, the number =10 x5 +4 =54.
A two digit number is such that
the product of its digits is 35.
It 18 is added to the number,
the digits interchange their
places. Find the number.
Let the two digits of number = x

and y
The number = 10x + y
Given xy =35 (1)
10x +y + 18 = 10y + «x
= 9x — 9y =18 ..(2)
From equation (1) we get :
35
X =
y

Substituting the value of x in
equation (2) we get :
35
9 x 7 -9y =-18
315 — 9y2 = — 18y

9y2 — 18y — 315 = 0 .(3)
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Sol.
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Dividing whole equation (3) by 9
y2 -2y -85 =0
y2 Ty +5y—-35 =0
yy -7 +5y -7 =0
+B5) -7y =-50r7
Digits can not be negative.
Thereforey = 7
Substituting y in equation (1) we
get :
x x 7T =35
x =5
Their fix no. = 10 x 5 + 7 = 57.
A two-digit number is such that
the product of its digits is 14.
It 45 is added to the number,
the digits interchange, their
places. Find the number.
Let the two digits = x and y
The number = 10x + y

Given : xy =14 (1)
10x +y + 45 = 10y + x
= 9x — 9y =-45 ..(2)
Dividing equation (2) by 9
= x—y=-5 ...(3)
From equation (3) we get :
x=—-5+y

Substituting the value of x in
equation (1)

(-5 +yy =14
-5y +y2-14 =0
= y2-5y—-14=0
y2— Ty +2y—-14 =0
Yy-1D+2y-17=0
b+2)y-7=0
y=—2o0r7
digits can not be negative hence
y =T1.

Substituting the value of y in
equation (1) we get :
xx7=14
x = 2.
. The number =10 x 2 + 7 = 27.
A two-digit number is such that
the product of its digits is 18.
When 63 is subtracted from the
number the digits interchange
their places. Find the number.

Let the digits =x and y
The number = 10x + y

Given : xy =18 (1)
10x +y — 63 = 10y + x

= 9% — 9y =63 ...(2)

dividing equation (2) by 9

x—y="7 ..(3)
from equation (2), we get :
x=T+y

substituting the value of x in
equation (1)
(7 + y)y
y2 + 7y — 18
y2+9y -2y —-18 =0
yy+9) -2y +9) =0
y-2)@y+9);y=20r-9
digits can not be negative. Hence
y = 2.
substituting y in equation (1) we
get :
x x 2 =18
x =9.
..'The number= 10 x 9 + 2 = 92.

8

I
o=

. A two-digit number is four

times the sum of its digits and
twice the product of its digits.
Find the number.

. Let the two digits =a and b

The number = 10a + b

Given : 10a + b = 4(a + b)
= 6a-3b=0 (1)
10a + b =2(ab)
= 10a + b = 2ab ..(2)
From equation (1) we get :
a= é ...(3)

On substituting the value of a in
equation (2)

10x8 46=2x2 xb
2 2

06 b 2’
2 Y179
106 +2b 25
2 T2
206 +4b = 4b2
24b = 452
24b
- _ 12
L b
6b = b2
b =6.

substituting the value of b in
equation (3) we get :

6
a=—
2
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a = 3.
Hence, the number
=10 x 3 + 6 = 36.
The sum of the numerator and
the denominator of a fraction is
8. If 3 is added to both of the
numerator and the denominator,

3
the fraction becomes 1 Find

the fraction.

Let the fraction = %
Given: a+b =8 (1)
a+3 _ 3
b+3 4
4a0+12 =3b+9
4a0-3b =9-12
4a-3b =-3

= 4a-3b+3=0

from equation (1) we get :
a=8-b

On substituting the value of « in

equation (2) we get :

(2)

48 -6)-3b0+3 =0
32-4b-3b+3 =0
32-76+3 =0
-76+35 =0

-7 =-35

35

b= 7

b =5

On substituting the value of 4 in
equation (1) we get :

a+5=8
a=8-5
a = 3.
Hence, the fraction = g:§.
b 5

The sum of numerator and
denominator of a fraction is 3
less than twice the
denominator. If each of the
numerator and denominator is
decreased by 1, the fraction

1
becomes 9" Find the fraction.

Let the fraction

I
SRS

Given : a+b

22,

Sol.

= a-b+3=0 (D)
a-1 1
b-1 2
2a-2 =b-1
20-b =—1+2
2a-b =1
= 20 -b-1=0 ..(2)
from equation (1), we get :
a=b-3 ..3)

On substituting the value of a in
equation (2) we get :

2b-31-6-1=0
2b6-6-b-1=0
b-7=0
b="T.
On substituting the value of b in
equation (3) we get :
a=7-3
a=4.
Hence, the fraction= %z %

Find a fraction which becomes

1

(5) when 1 is subtrac-ted from

the numerator and 2 is added
to the denominator, and the

fraction becomes (5) when 7is

subtracted from the numerator
and 2 is subtracted from the
denominator.

Let the fraction = %
Given : a-1 = 1
b+2 2
20-2=b+2
20-b =2+2
= 20 —-b =4 (D
a-7 1
b-2 3
3a—-21 =b-2
3a-b =-2+21
= 3a—-b =19 ..(2)

On subtracting equation (2) from
equation (1) we get :
20 —b =4
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3a —b =19
—_ + —
—a=-15
a = 15.

On substituting the value of a in
equation (1) we get :

2x15-b =4
30-b =4
~b=4-30
-b=—26
b = 26.

Hence, the fraction = a_ 1—5

The denominator of a fragtion
is greater than its numerator
by 11. If 8 is added to both its
numerator and denominator, it

3
becomes — . Find the fraction.

4
Let the fraction = %
Given : a+11 =05
= a-b+11=0 e
a+8 _ §
b+8 4
40 +32 =3b+24
4q0-3b =24 —-32
4a-3b =—
= 4a - 3b + 8 =0 (2
from equation (1), we get :

a=b-11 ..(3)
On substituting the value of a in
equation (2) we get :
4b-11)-3b +8=10
4b - 44 -3b+8 =0

b =36

On substituting the value of b in
equation (3), we get :

a=36-11

a =25

Hence,the fraction = a_ §

6
If 2 is added to the numerator

1
of a fraction, it reduces to (Ej

and if 1 is subtracted from the

1
denominator, it reduces to (5) .
Find the fraction.

Sol.

25.

Sol.

55
Let the fraction = %
1
Given : a+2 _ 1
b 2

= 20 -b =-4 (D
a _1
b-1 3

= 3a-b =- (2

On subtracting equation (1) by
equation (2), we get :

2a-b =—4
3a-b=-1
-+ +
-a=-3

a = 3.

On substituting the value of a in
equation (1) we get :
2x3-b=-4
b = 10.

Hence,the fraction = a_ i
b 10

A fraction becomes %, if 2 is

added to both of its numerator
and denominator. If 3 is added
to both of its numerator and
denominator, then it becomes

%. Find the fraction.

Let the fraction = =
y

1
Given : x+2 = -
y+2 3

Ix+6 =y+2

3x—y+6-2=0

= 3x-y+4=0 (1)
x+3 2
y+3 5
bx+15 =2y +6

bx—-2y+15-6 =0
= bx — 2y +9=0
from equation (1) we get :
y=3x+4
On substituting the value of y in
equation (2) we get :

(2)
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Sol.

217.

Sol.

bx — 2[3x + 4] + 9= 0
bx—6x—8+9 =0
-x+1=0
x=1

On substituting the value of x in
equation (1), we get :
3x1-y+4 =0

3-y+4 =0
-y+7=0
_y - —

1

Hence, the fraction = r_z
y 7

The sum of two numbers is 16

and the sum of their reciprocals

1
is 3" Find the numbers.

Let the two numbers = ¢ and b

Given : a+b=16 ..(D)
1,1 = 1 2)
a b 3

from equation (1) we get,
a=16-b

On substitution of the value of a in
equation (2) we get,

1 1 1
74’_*:7
16-b b~ 3

3(b +16 —b) = (16 - b))

3b + 48 — 3b = 16b — b2
b2 —16b + 48 = 0
b2 —12b —4b + 48 = 0

bb-12)-4(b-12) =0
b-4)b-12)=0
b=12,4
Hence, the numbers = 12 and 4.
Two years ago, a man was five
times as old as his son. Two
years later, his age will be 8
more than three times the age
of the son. Find the present ages
of the man and his son.
Let the age of the man = x
age of son = y

Given: x-2=5@ -2)
x—2 =5y-10
x—5y—-2+10 =0
x—5y+8 =0
= x—5y=-8 (1)

x+2=3y+2)+8

| Anil Super Digest Mathematics X

28.

Sol.

29.

Sol.

x+2=3y+6+8
x—3y =14 -2
= x — 3y =12 ..(2)
On subtracting the equation (2)
from equation (1), we get

x—5y =—
x— 3y = 12
—_ + —_
-2y = - 20; y = 10.

On substituting the value of ¥ in
equation (1), we get

x—5x10 = - 8§; x = 42.
Hence, Age of man = 42 years
Age of son = 10 years

Five years ago, A was thrice as
old as B and 10 years later. A
shall be twice as old as B. What
are the present ages of A and B.
Let the age of A = x and age of

B=y

Given: x -5 =3(y - 5)

= x—3y =-10 (1)
x + 10 = 2(y + 10)

= x—2y =10 ..(2)

On subtracting equation (2) from
equation (1), we get
-y =-20; y=20.
On substituting the value of ¥ in
equation (1), we get
x—3x20=-10 « = 50.
.. Age of A = 50 years, Age of
B = 20 years.
The present age of a woman is
3 years more than 3 times the
age of her daughter. Three years
hence, the woman’s age will be
10 years more than twice the
age of her daughter. Find their
present ages.
Let the age of woman
and age of her daughter
Given: x =3y + 3
= x-3y=3
x+3=2y+3)+ 10
x+3=2y+6+10
x+3=2y+16
x—2y =16-3
= x-2y =13 ..(2)
On subtracting (2) from equation
(1), we get
-y =-10; y =10
On substituting the value of y in

x
y

(D
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equation (1), we get

x—3 x 10 = 3; x = 33.
Hence, age of woman = 33 years
and age of daughter = 10 years.
If twice the son’s age in years
is added to the mother’s age,
the sum is 70 years. But, if twice
the mother’s age is added to
the son’s age, the sum is 95
years. Find the age of the
mother and that of the son.
Let the age of mother = x and age

of son = y
Given: «x + 2y =70 ..(1)
2x +y =95 ..(2)
From equation (1) we get,
x =T70—-2y ...(3)

Substituting the value of x in
equation (2), we get
2[70 - 2yl +y =95
140 -4y +y =95

-3y =95-140
-3y =-45
45
Y= 3
y =15

Substituting the value of y in
equation (3), we get
x =70-2x 15;x =40
Hence, the age of mother = 40 years
and the age of son = 15 years.
A man’s age is three times the
sum of the ages of his two sons.
After 5 years, his age will be
twice the sum of the ages of his
two sons. Find the age of the
man.
Let the father’s age = y
Sum of ages of children = x
y=3x...(1)
After five year’s, sum of ages of
children will be (x + 5 + 5)
y+5=2(+10)
3x+5 =2x+20

3x—2x =20-5
x =15
Put the value of x in equation (i)
y =3x15
=45

Therefore, the father’s age will be
45 years.

32. Ten years hence, a man’s age

will be twice the age of his son.
Ten years ago, the man was four
times as old as his son. Find
their presents ages.

Sol. Let the age of man = x and age of

son = y
Given :
x + 10 = 2(y + 10)
= x-2y =10 (D)
x— 10 = 4(y — 10)
x—4y =-30 ..(2)

On subtracting equation (2) from
equation (1), we get

2y =40; y =20
On substituting the value of ¥ in
equation (1), we get
x—2x20=10 x =50
.. Hence, age of man = 50 years
and age of son = 20 years.

33. The monthly incomes of A and

B are in the ratio of 5 : 4 and
their monthly expenditures are
in the ratio of 7: 5. If each saves
% 3,000 per month, find the
monthly income of each.

Sol. Let the income = ¥ x and

expenditure = T y

Given : Income = 5x and 4x
Expenditure = 7y and 5y
then saving

5x — Ty = 3,000 ..(1)
4x — 5y =3,000 ..(2)
From equation (1) we get
3,000 +7
x= 2 L@)

Substituting the value of x in
equation (2) we get

3,000+ 7
4[5+y}—5y = 3,000

12,000 + 28y — 25y =15,000
3y =15,000-12,000

3y = 3,000
3,000

Y= "3

y = 1,000.

On substituting the value of y in
equation (3) we get,
3,000+ 7 x 1,000

x= T = 2,000.
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Hence, Income of A = 5 x 2,000 =
310,000 and B=4 x 2,000 =3 8,000.
A man sold a chair and a table
together for ¥ 760, thereby
making a profit of 25% on chair
and 10% on table. By selling
them together for I 767.50, he
would have made a profit of
10% on the chair and 25% on the
table Find the cost price of each.
Let the cost price of chair is = Jx
and cost price of table is = T y
Given :
1-25x + 1-1y =760
1-1x + 1-25y =767-50
From equation (1) we get
760-1-1y
x= "1or ..(3)
On substituting the value of x in
equation (2) we get
1‘1[7601‘251)13;} + 1:25y =767-50
836 — 1-21y + 1:5625y =959-375
0-3525y =123-375
y = 350.
Substituting the value of y in
equation (3) we get
760 —1-1x 350
x = 195 = 300.
.. Hence, cost price of chair = 300
and table = 350.
On selling a TV at 5% gain and
a fridge at 10% gain, a
shopkeeper gains ¥ 3,250. But,
if he sells the TV at 10% gain
and the fridge at 5% loss, he
gains ¥ 1,500. Find the actual
cost price of TV and that of the
fridge.
Let the cost price of TV = x and
fridge = y
Given : 0:05x + 0-1y =3,250...(1)
0-1x — 0-05y =1,500...(2)
from equation (2) we get
1,500(:10 05y 3
On substituting the value of x in
equation (1) we get

1,500 + 0-05y
01

(1)
(2)

X =

0-05{ } + 0-1y= 3,250

36.
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75 + 0-0025y + 0-01y = 325
0-0125y =250
y =20,000
On substituting the value of ¥ in
equation (3) we get

‘= 1,500+08?><20,000 _ 25.000.
.. Hence, cost of TV = 25,000 and
fridge = 2,000.

A man invested an amount at
12% per annum simple interest
and another amount at 10% per
annum simple interest. He
received an annual interest of
¥ 1,145. But, if he had inter-
changed the amounts invested,
he would have received I 90
less. What amounts did he
invest at the different rate ?
Let the amounts invested by man
=x &y
Given : 0-12x + 0-1y =1145...()
0-1x + 0-12y=1055...(2)
From equation (1), we get
1145-012x 3
y = 01 ..(3)
On substituting the value of ¥ in
equation (2) we get
0-1x + 0-12[11450_10 1231 - 1055;
0.01x +137.4-0.0144x=105.5
—0.0044x =105.5-137.4
—0.0044x =-31.9

319
* = 0.0044
x =17250.

On substituting the value of x in
equation (3) we get,

1,145 012 x 7,250
01

y:

= 2750.

Hence, the amount invested by man

=% 7250 and T 2750.
There are two classrooms A and
B. If 10 students are sent from
A to B, the number of students
in each room becomes the same.
If 20 students are sent from B
to A, the number of students in
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A becomes double the number
of students in B.

Find the number of students in
each room.

Let the number of students in

A =xand in class B=y
Given : x — 10 =y + 10

= x -y =20 (D)
x + 20 = 2(y — 20)
x+20 =2y-40
x—2y =-40-20

= x— 2y =-60 .(2)

On subtracting the equation (2)
from equation (1), we get

x— y= 20

x—2y =—60

- 4+ +
y = 80.

On substituting the value of y in
equation (1), we get

x—80 =20; «x = 100.
Hence, students in class A = 100
and in B = 80.
Points A and B are 70 km apart
on ahighway. A car starts from
A and another car starts from
B simultaneously. If they travel
in the same direction, they
meet in 7 hours. But, if they
travel towards each other, they
meet in 1 hour. Find the speed
of each car.
Let x and y be the cars starting
from A and B respectively and let
their speeds be x km/h and y km/
h respectively. Then, AB = 70 km
Case I : When the two cars move
in the same direction. In this case,
let the two cars meet at point M

f&— 70 km —3{

A B M
Distance covered by x in 7 hours
= 7x km
Distance covered by y in 7 hours
= 7y km
- AM = (7x) km and BM = (7y)km

= (AM-BM) = AB
= (7Tx — Ty) =70
= Tx —y) =170
= x -y =10 (1)
Case II : When the two cars move
in opposite direction.

39.

Sol.

59

In this case, let the two cars meet

at point P.
H—.—H
A P B
Distance covered by x in 1 hours
= (1x) km
Distance covered by y in 1 hours
= (1y) km
o AP = (x) km
and BP = (y) km

= (AP + BP) = AB
= (x +y)=T0
On adding (i) and (ii) we get

(2)

x—y =10
x+y =70
2x =80
_ 80
YT 2
x = 40.
Putting the value x in equation (1)
we get
40 -y = 10; y = 30.

Hence, speed of cars = 40 km/h and
30 km/h.
A train covered a certain
distance at a uniform speed. If
the train had been 5 kmph
faster, it would have taken 3
hours less than the scheduled
time. And, if the train were
slower by 4 kmph, it would
have taken 3 hours more than
the scheduled time. Find the
length of the journey.

Let the speed of train = x km/h

time taken = y hours
We know that,
Distance
Speed = Time
.. Distance = xy ..(1)
If the train would have been 5 km/
h faster i.e.
Speed = x + 5
It would have time taken 3 hours
less i.e.
Time =y — 3
Now, Distance = Speed x Time
Distance = (x + 5)(y — 3)

Putting distance = xy from equation

@
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xy =(x + 5)y — 3)
xy =xy — 3x + by — 15

3x-5y+15=0 ..(2)
Also, if the train slower by 4 km/h
Speed = x — 4

It would have time taken 3 hours
more
Time =y + 3

Now, Distance = Speed x Time

Distance = (x — 4) (y + 3)
Putting distance = xy from equation
1)

xy =xy + 3x — 4y — 12

-3x+4y+12=0 ..(3)
On adding equation (2) and equation
(3) we get

3x -5y +15 =0
-3x +4y+12=0

-y +27=0
-y =-27
y = 217.

On substituting the value of y in
equation (3) we get

—3x +4 x 27+ 12=0; x = 40.
Length of journey (Distance) = 27
x 40 = 1080 km.

A man travels 370 km, partly
by train and partly by car. If he
covers 250 km by train and rest
by car, it takes him 4 hours.
But, if he travels 130 km by train
and the rest by car, he takes 18
minutes longer. Find the speed
of the train and that of the car.
Let the speed of a train = x km/hr.
and the speed of car = y km/hr.
So, Time taken in train journey in

250
first case = T hrs.

and time taken in car’s journey =

120
— hrs.
Yy

.. The total time taken to cover 370

km is = 4 hrs.

or@ + Q:él;or % + @_2
X y X Yy

In ITd case, the time taken in train,

. 130
journey = — hrs.

and the time taken in car’s journey

240
= — hrs.
y

Total time taken is 4 hrs. 18
minutes.

130 240
or—— + 7 =4 hrs. 18 minutes

Thus, we obtain the following
system of linear equation.

125 60
— + — =2 ..(1)
x y

130 240 43

x Ty T10

1 1
Putting — = u and — = v, the
X y

equation (1) and (2) reduces to

125u +60v =2 ...(3)
1 24 43 4
30u +240v = 10 ..(4)

Multiplying equation (3) by 4 and
subtract the equation (4) we get :
500u +240v =8

130u + 240v =43/10

37
370u = 10
37
“=10x370
1
“=100

Putting the value of u in equation
(3) we get

1
125xm+600=2
5 60v =2
4+ v =
600 = 2 _ 2
YT1 74
600=ﬁ
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600:§
4
o B
4x 60,
o1
80
1 1
But — =u,and — =v
x Yy

Hence x =100; and y = 80.
Hence, Speed of train is 100 km/hr.
and Speed of the car is 80 km/hr.
A boat goes 12 km upstream
and 40 km downstream in 8
hours. It can go 16 km upstream
and 32 km downstream in the
same time. Find the speed of
boat in still water and the speed
of the stream.
Given : Speed of boat in upstream
= 12 km in 8 hours
Speed of boat in downstream = 40
km in 8 hours
To find : The speed of boat and
speed of stream
Sol. : Consider that speed of boat
= u km/h
and speed of stream = vkm/h
Downstream speed =(u +v)km/h
Upstream speed = (u — v) km/h
12 N 40

=8 (1)
u-v u+v
16 32
+ =8 ..(2)
u-v u+v
1 1
Let =x =y
u—-v u+v
12x + 40y =8 .(3)
16x + 32y =8 .(4)
From equation (4) we get
8-32y
X =

On substituting the value of x in
equation (3) we get,

[8— 32yj
= 12 16 +40y=8
= 96 — 384y + 640y =128

42.

- 256y = 128 — 96
= 256y =32
32
Y= 956
1
y=73-

On substituting the value of y in
equation (4) we get,

1
16x+32x§=8

16x+4=8
16x=8-4
16x=4
4
Y71
1
¥y
1 1 1
But, u-v u-v 4’
4=u-v ...(8)
1 1 1
And, u+v u+v 8’
8=u+v ...(6)
Adding the both equation (5) and (6)
u—v =4
u+v =8
2u =12
u =6.
Putting the value of u in equation (5)
6-v =4
-v=4-6
v =2

Hence, the speed of boat = 6 km/hr.

the speed of stream =2 km/hr.
Taxicharges in a city consist of
fixed charges per day and the
remaining depending upon the
distance travelled in kilo-
metres. If a person travels 110
km, he pays< 1130 and for trave-
lling 200 km he pays I 1850.
Find the fixed charges per day
and the rate per km.

Sol. Given :For 110 km =% 1,130

200 km =% 1,850
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To Find : Fixed taxi charges per
day and rate per km
Sol. : Let fixed charges and rate per
km be x and y respectively, then
x + 110y =1130 (D)
x + 200y =1850 ..(2)
On subtracting equation (1) from
equation (2) we get
90y =720 y =38
On substituting the value of y in
equation (1) we get
x + 110 x 8=1130 «x = 250.
Hence, fixed taxi charges = ¥ 250
and rate per km = 8.
A part of monthly hostel
charges in a college are fixed
and the remaining depends on
the number of days one has
taken food in the mess. When a
student A takes food for 25 days,
he has to pay < 3,500 as hostel
charges whereas a student B,
who takes food for 28 days, pays
T 3,800 as hostel charges. Find
the fixed charges and the cost
of the food per day.
Given : For 25 days hostel charges
=Y 3,500
For 28 days hostel charges
=% 3,800
To Find : Fixed charges and cost
of food per day.
Sol. : Let the fixed charges = y
and cost of food per day = x
Now, A takes food per 25 days and
pays ¥ 3,500
thatis, 25x +y =3,500 ..(1)
B takes food per 28 days and pays
¥ 3,800
Thatis 28x +y =3,800 ..(@2)
Subtracting equation (1) from
equation (2) we get
3x =300 x = 100.
Substituting the value of x in
equation (1) we get
25 x 100 + y =3500;y=1000
Hence, fixed charges of hostel
=% 1000
and cost of food per day = ¥ 100.
The length of a room exceeds
its breadth by 3 metres. If the
length is increased by 3 metres
and the breadth is decreased

Sol.

45.

Sol.

by 2 metres, the area remains
the same. Find the length and
the breadth of the room.
Let the breadth be = x
Length =x + 3 m
Area = Length x breadth
A=(x+ 3)x
A=x2+ 3x
Length is increased by 3m and
breadth is decreased by 2m area
remains the same.
Length =(x +3+3) =>x+6
breadth = x — 2
22 + 3x = (x + 6)(x — 2)
x2 + 3x = x2 — 2x + 6x —12
x2 + 3x = x2 + 4x — 12
22 —x2 + 3x — 40 = — 12
—x =-12
x = 12m breadth of the room.
Length=x + 3
=12 + 3
=15 m length of the room.
The area of a rectangle gets
reduced 8 m2, when its length
is reduced by 5 m and its
breadth is increased by 3 m. If
we increase the length by 3 m
and breadth by 2 m, the rea is
increased by 74 m2. Find the
length and the breadth of the
rectangle.
Let the length and the breadth of
the rectangle be xm and ym
respectively.
.. Area of the rectangle = (xy) sq.m
Case 1: When the length is reduced
by 5 m and the breadth is increased
by 3m :
New lenght = (x — 5)m
New breadth = (y + 3)m
New area =(x—5)(y +3) sqm.
o xy—(x—-5)(y +3)=28
xy — [xy — 5y + 3x — 15] =8
xy—xy +5y—3x+15=8
3x — by="17..Q1)
Case 2 : When the length is incresed
by 3m and the breadth is increased
by 2m :
New length = (x + 3)m
New breadth = (y + 2)m
x+3)(y+2)—xy=T4
[xy + 3y + 2x + 6] —xy="T74
2x + 3y=68...(2)
on multiplying equation (1) by 3 (2)
by 5 we get :
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9x — 15y = 21 ..(3)

10x + 15y =340 ...(4)

on adding equation (3) and (4) we
get:

19x = 361, x =19
on substituting x = 19 in equation
(3) we get :
9x19-15y =21
171-15y =21
—-15y =21-171
—15y =-150
150
T
y = 10.

Hence, the length is 19 m and the
breadth is 10 m.

2 men and 5 boys can finish a
piece of work in 4 days, while
3 men and 6 boys can finish it
in 3 days. Find the time taken
by one man alone to finish the
work and that taken by one boy
alone to finish the work.

Let one man takes x days to finish
the work. and one boy takes y days
to finish the work. According to the
question,

2.5 1
x Yy 4
42y + 5x) = lxy
8y + 20x = xy
3 6 1
x+y =3 ..(D
33y + 6x) = xy
9y + 18x = xy ..(2)

On multiplying the equation (1) by

9 and equation (2) by 8 and subtract

the equ. (4) from eq. (3) we get,
[8By + 20x =xy]l x 9

= 72y + 180x = 9xy ...(3)
[O9y + 18x = xy] x 8
=-— T2y + 144x = — 8xy ...(4)
36x = xy
y = 36.

Put the value of y in equ. (i)

8 x 36 + 20x = 36x
288 + 20x =36x
288 = 36x — 20x

417.

Sol.
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288 =16x
288 _
16
x =18

.. One man takes 18 days and one
boy takes 36 days to finish the
work.
In a AABC, ZA = x°, /B = (3x)°
and /C =y°. If 3y - 5x = 30, show
that the triangle is right angled.
The sum of angles of a triangle
=180°
ZA+ /B + £C=180°
x°+ 3x°+y=180°
4x +y=180° ..(1)
Given, —-5x+3y=30 ...(i1)
On multiplying equation (i) by 3 and
subtract the equation (ii).
12x + 3y =540
—bx +3y=30
+ j— —
17x =510
x =30
/A =30°
/B =3x
=3x30
=90°
Hence, It is a right angled triangle.
Find the four angles of a cyclic
quadrilateral ABCD in which
ZA=(x+y+10)°, /B = (y + 20)°,
/C =(x+y-30)° and /D =
x+y)°.
In a cyclic quadrilateral sum of
opposite angles is 180°
A+C=180and B+ D =180
x+y+10+x+y—30 =180
x +y=100
y+ 20 +x + y=180
x + 2y =160
On solving both the equations, we get :
x =40° y = 60°
A=40+60+10=110
B =60+ 20 =280
C=40+60-30="70
D =40 + 60 = 100

O
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[ POINTS TO REMEMBER |

(1) An expression of the from
apx + a x4+ a2

where a, a;, a,......a, are real numbers,
n is a non-negative integer and a, #0, is
called a polynomial of degree n.

(2) A polynomial of degree 2 is called
a quadratic polynomial. The general form
of a quadratic polynomial is ax2 + bx + c,
where a, b, ¢ are real constants, a # 0
and x is real value. A quadratic poly-
nomial generally denoted by p(x), i.e.,
px) = ax? + bx + c.

(3) If for x = o, where a is a real
number, the value of a quadratic poly-
nomial ax? + bx + ¢ becomes zero, i.e.,
p(a) = 0 then the real value of a is called
a zero of the quadratic polynomial.

(4) Every quadratic polynomial can
have at the most two zeros. However,
there exist quadratic polynomials which
do not have any real zero.

(5) An equation p(x) = 0, where p(x)
is a quadratic polynomial, is called a
quadratic equation. The general form of
a quadratic equation. is ax2+ bx + ¢ =0,
where a, b, ¢ are real constants, a # 0
and x is a real variable.

(6) In the quadratic equation ax? +
bx + ¢ =0, ais called the coefficient of x2,
b is called the coefficient of x and c is
called constant term.

(7) If the numbers o and B are two
zeros of the quadratic polynomial p(x), we
say that o and B are the two roots of the
corresponding quadratic equation p(x)= 0.
Thus, a is a root of p(x) = 0, if and only if

p(a) =0 and similarly, B is a root of p(x)
=0, ifand only if p(B) = 0.

(8) Finding the roots of a quadratic
equation is known as solving the
quadraticequation.

(9) Solving a Quadratic Equation
by Factorization Method :

If we are able to get the factorization

ax?2+bx +c=0x+s) (fx +2),

r0,f=0
for the corresponding quadratic poly-
nomial ax? + bx + ¢, then the given equa-
tion can be re-written as
rx+8)(fx+g)=0

Therefore, rx+s=0
or fx+g=0
s
ie., x=—*orx=§
r f
Thus, the two roots are — f, - g .

(10) Solving a Quadratic Equa-
tion by the Method of Completion
of Squares. The roots of the quadratic
equation

ax?2+bx+c=0,
where a, b, c € R, a # 0 are given by

X —b +.4/b% — 4ac

- 2a

In words,

— coeff. of x + 4/(coeff. of x)?

P 4 (coeff . of x> x constant term)

2 x coeff. of x>
The quantity b2 — 4ac is called the
discriminant of the quadratic equation
ax? + bx + ¢ =0 and is denoted by D or A.
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_-b+JD
- 2a ’
where D = b2 — 4ac.
(11) Nature of the Roots of ax2 +
bx+c=0
(1) If D > 0, then there are two real
and distinct roots given by

B —b+b® — 4ac _—b+ VD
4= 2a - 2a
—b— b%—4ac
and p = 2
a
_-b-+D

2a
(i1) If D = 0, then the two roots are
real and equal, each being equal to

%)
2 )

(iii) If D < 0, then there are no real
roots.

(12) Sum and Product of Roots.
Let o and B be the roots of the quadratic
equation ax? + bx + ¢ = 0, where a, b, ¢
are real numbers and a # 0. Then by
quadratic formula, we have

-b +\/b2 —4ac

o=
2a
-b- \/b2 —4ac
and B =
2a
(1) Sum of the roots
b coefficient of x
=Q + B = — — = — — D)
a coefficient of x

(ii) Product of the roots a.f = 2

constant term

coefficient of x2

(13) Formation of Quadratic
Equation when its roots are given.
If o and B are the roots, then the required
equationis

x2—(a+PBx+ap=0

or x2 — (Sum of roots)x + (Product of

roots) =0

Quadratic Equations | 65

or x2—Sx+P=0.
where S = sum of the roots of required
equation

and P = Product of the roots of
required equation.

(14) An expression in o and 3 is called
symmetrical if by interchanging o and
B, the expression is not changed.

(15) Some useful relations are given
below :

i) a2+p2=(a+P)2-20p

(i) al+p3=(a+p)2-3apla+p)

(i) (@—Br=(a+p)2—4ap

iv) ad—p3=(a—PB)+ 3ap (a—p)

V) a?-B2=(a+p)a-p)

= (0 + B [y(a +B)* — 4ap]

(vi) ot + Pt = (a2 + B2)2 — 2 a2B2
= (o + B)*—2ap]?—2(af )?

(vii) at = B4=(a+ B) (a2 + B2) (a.—P)
=(a+ B) [(a + B)2—2ap]

[\(o + B)? — 4apl.

(16) Factorization of Quadratic
Polynomials. If o and  are the two
roots of the quadratic equation ax2 + bx
+ ¢ = 0, then the quadratic polynomial
ax? + bx + ¢ can be factorized as a(x — o)
(x—B).

(i) Ifthe discriminant D = b2 —4ac > 0,
the quadratic equation ax? + bx +c =0
has real roots given by
TN

2a

~-b-+D
¢ 2a
and therefore ax? + bx + ¢ can be
factorized into real linear factors.

b
IfD=b2-4ac=0,thenx= —.
2a

ax2+bx+c=a(x+bj
2a

(i) If D = b2 — 4ac < 0, quadratic
equation ax? + bx + ¢ = 0 has no real
roots and the quadratic polynomial ax?2
+ bx + ¢ can not be factorized into real
linear factors.

(17) Equations Reducible to Quad-
ratic Equations. Equations, which at
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the first side are not quadratic equa-
tions, but which can be reduced to
quadratic equations by suitable substi-
tutions or simplification are called
equations reducible to quadratic equa-
tions.

Type 1. Equation of the form

ax*+bx2+c¢=0.

In such equations, we put x2 = y so
that it is reduced to the quadratic form.
Now, solve it for y. Then, find x, using

the relation x = + \/3 .
Type 2. Equations of the form

py+g =r.
y

Multiplying both sides by y, we get
py*—ry+q=0,
which is quadratic equation in y and can
easily be solved.
Type 3. Equations of the form

Ja—x? =bx+c. )

These involve one radical.
We must seek solutions for which
a—x2>01e.,x2<a

Also, L.H.S.is>0

.. R.H.S. must alsobe>0i.e.,bx+c
>0

.. We look for solutions which satisfy
both x2 < a and bx + ¢ > 0.

Squaring both sides of (i), we get

a—x2=(bx +c)?=b22 + 2bcx + c?

or (b2 +1)x2+ 2bcx+ (c2—a)=0
which is a quadratic equation in x and
can be solved.

Type 4. Equation of the form

\/ax+b+\/cx+d =e

or Jax+b—.Jex+d =f.

We find those solutions for which ax
+b>0and cx + d > 0. In such an
equation, we transform one of the
expressions, with radical sign to the
other side and then square both sides.
Now, we simplify it and then square
again.

Thus, we obtain a quadratic equa-
tion, which can be solved easily.

Type 5. Equations of the form
a[x2 +12j+b[x+1j+c =0
x x

2
Since, x2+i2 = (x+1j -2
X X

.. The given equation can be written

as
2
a{(erl] —2}+b(x+1j+c=0
x X
2
or a(x+1j +b[x+1j+(c—2a)
x X
=0
. 1
Now, putting x + — =y, we get
X
ay?+by+(c—-2a)=0
This is a quadratic equation iny.
Let y = o and y = B be the roots of
this quadratic equation.
1
y=x+=
x

1 1
X+— =oorx+— =0
x x

Sox2—ax+1=0

or x2—-Px+1=0

which are quadratic equations in x
and can be solved.

Type 6. Equations of the form

a(x2+i2j+b(x—l)+c=0.
x x
2

Since, x2+%:(x—l + 2
X X

.. The given equation can be written

+ (¢ + 2a)=0.

. 1
Now, putting x - - we get

ay?+by+(c+2a)=0
This is a quadratic equation iny.
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Let y = o and y = B be the roots of

this quadratic equation.
L1
y= x
1
x—; =aorx—— =0

or x2—Px—-1=0

which are quadratic equations in x
and can be solved.

Type 7. Equations of the form

+a)x+b)x+c)x+d)+k=0.

Methods to Solve. Such type of
equation is easily solvable if the sum of
any two of the constants a, b, ¢, d is equal
to the sum of the other two. We take
such pairs together and solve the equa-
tion.

(18) Solution of Problems Involv-
ing Quadratic Equation. There are
many word problems which can be solved
by means of quadratic equations. Some-
times only one root of the quadratic
equation has a meaning for the problem.
Any root not satisfying the conditions of
the given problem must be rejected. We
consider such word problems which
involve applications of quadratic equa-
tions.

Exercise 4.1

Multiple Choice Type Questions

Q. 1. The solution of quadratic equa-
tionx2—x—-2=0are:

(a)1,-2 (b)-1,-2

(©-1,2 (d1,2.

Solution : The given equation is
x2—x—-2=0

= x2—-2x+x-2=0

= x(x—2)+1x-2)=0

= x-2)x+1)=0

when, x —2=0and whenx+1=0

then x = 2 thenx=-1

Hence, the solution of quadratic equa-
tion are (-1, 2).
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Q. 2. The zero of the polynomial x? +
2x — 3 are :

(a)1,-3 b)-1,3

(00-1,-3 (d1,s.

Solution : The given equation is
x2+2x-3=0

= x2+3x—x—-3=0

= x(x+3)-1x+3)=0

= x+3)x-1)=0

whenx +3=0whenx-1=0

: x=-3 .. x=1

Hence, the zero of the polynomial
are (1, - 3).

Q. 3. The degree of the polynomial
x3—x+Tis:

(a)1 (b) 2

(c)3 (d) None of these.

Q. 4. The zero of the polynomial p(x)
=x2+ 1are:

(a) Real

(b) Not real

(c)(a) and (b) both

(d) None of these.

Solution : Let p(x) =x2+ 1

Now, x2 > 0 for all real value of x

o x2+1 >0 for all real value of x

or x2 + 1 # 0 for any real value of x

Thus, there is no real value of x for
which x2+ 1 =0.

Hence, p(x) = 0 has no real zeros.

Q. 5 (i) Every quadratic polynomial
can have at the most :

(a) One zero  (b) Two zeros

(c) Three zeros (d) None of these.

Q. 5. (it) From the equation

45x% + Tx — 35 =0, the value of x will
be:

V5 -3 -5 3

(a) 4 ,ﬁ (b) T’ﬁ
J5 3 -5 -3
(C 4 )\/5 (d) 4 ’ \/g *

[Ans.: 1.(c), 2. (a), 3. (c), 4. (b), 5. (i)
(b), (i) (a).]


http://www.print-driver.com/order?demolabel-en

68 | Anil Super Digest Mathematics X

Very Short Answer Type Questions
Q. 6. Find the value of the polynomial
px)=x2—5x+6atx=4andx=3.
Solution : We have p(x)=x2—-5x+6
pé4)=(4)>-54)+6

=16-20+6=2
and p@B)=(32-53)+6
=9-15+6=0. Ans.

Q. 7. Examine whether the equation
3x2—4x + 2 = 2x2 — 2x + 4 can be put in
the form of a quadratic equation.

Solution : The given equation is

3x2—4x +2=2x2-2x+4

Transforming the terms on the
R.H.S. to the L.H.S., we get

Bx2—4x+2)—(2x2-2x+4)=0
or 3x2—-4x+2-2x2+2x-4=0
or x2-2x-2=0

Thus, the given equation is a quad-
ratic equation. Ans.

Q. 8. Which of the following are
quadratic equations ?

@ x2-6x+4=0

@) x2-2x+3=0

(@) x3+6x2+2x—1=0

i) x2+ L =9

x2

@) VBaZ-Bx++2 =0

i) x3-2x2+4 =0

. 5
vit) x—— =x2
X

9 2

(vitr) (\/_ \/;] =1.

Solution: (i) We havex2—6x+4 =0

Since, x2 — 6x + 4 is a quadratic
polynomial, therefore, x2— 6x + 4 = 0 is
a quadratic equation. Ans.

(ii) We have x2— 2x + 3

Since, x2 — 2x + 3 is a quadratic
polynomial, therefore, x2—2x + 3 =0 is
a quadratic equation. Ans.

(i) x3 +6x2+2x—-1=0

Being a polynomial of degree 3 it is
not a quadratic equation. Ans.

(iv) We have x2 + % =2

x
or x4+ 1=2x2
or x4 —-2x2+1=0

Here, x* — 2x2 + 1, being a poly-
nomial of degree 4, therefore it is not
quadratic. So, the given equation is not
quadratic.

(v) We have /5 x2 —/3x +4/2 =0

Since, /5 x? — /3x +/2 isa quad-
ratic polynomial, therefore.

V522 —3x+~/2=0
is a quadratic equation.
(vi) Wehavex3 —2x2+4=0
Here, x3 — 2x2 + 4, being a poly-
nomial of degree 3, is not quadratic. So,
the given equation is not quadratic.

(vii) We have x — 5 = x2

x
or x2—-5=x3
or x3—x2+5=0

Here, x3 —x2 + 5, being a polynomial
of degree 3, is not quadratic. So, the
given equation is not quadratic.

2
(viii) We have (\/_ - \/2;] =1

2 2
orx+——2><\/§x—=1
x Jx
2

or x+=-4=1
X
or x+g=5
X
or x2+2="5x
x2-5x+2=0

Since, x2 — 5x + 2 is a quadratic poly-
nomial, therefore,

-3 -

is a quadratic equation. Ans.

Q. 9. In each of the following deter-
mine whether the given values are solu-
tions of the equation or not :

@) 3x2-2x-1=0;x=1
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@) 2x2—-6x+3=0;x= %
(Tit) 2x2 - 5x -3 =0;

x=3,x=2,x=—

N |

(iv)3x2—2x—5=0;x=1,x=g

W) x> +2x-4 =0;

x=+3,x =—22
i) x2 +/3x—-6 =0;
X = \/g,x = _2\/5
(vii) ﬁxz —6x—13f =0;
13
x = _ﬁ7x= =
J7
(viii)ix2+gx+§ =0;x=_710-

Solution: (i) 3x2—-2x—-1=0;x=1
Substituting x = 1 on the L.H.S. of
the given equation, we get
LHS.=3(12-21)-1
=3-2-1=0=R.H.S.
Therefore, x = 1 is a solution of the
given equation. Ans.

(ii)2x2—6x+3=0;x=%

Substituting x = % on the L.H.S. of

the given equation, we get

oY o[y

——3+3=1 #R.H.S.
2 2

L.HS.

Therefore, x = % is not a solution of

the given equation. Ans.

(iii) 222 - 5x -3 =0;

x=3,x=2,x=—l
2

Substituting x = 3 on the L.H.S. of
the given equation, we get
L.HS.=2(3)2-5(3)-3
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=18-15-3=0=R.H.S.

Therefore, x = 3 is a solution of the
given equation.

Again, substituting x = 2 on the
L.H.S. of the given equation, we get

LHS. =2(2)»-52)-3

=8-10-3=-5=R.H.S.

Therefore, x = 2 is not a solution of

the given equation.

. L 1
Now, again substitutingx = - 3 on

the L.H.S. of the given equation, we get

L.H.S.

1]

[\

|
DN |
NGz
[\

|

(%]

|
N |
NGz

|

(V)

1
Therefore, x = — 3 is a solution of

the given equation.

Thus,x=3 andx = — % are solutions,

but x = 2 is not a solution.

(iv) 3x2-2x-5=0;x=1,x =

w | o

Substituting x = 1 on the L.H.S. of
the given equation, we get
L.H.S.=3(1)2-2(1)-5
=3-2-5=-4#RH.S.
Therefore, x = 1 is not a solution of
the given equation.

Again, substituting x = 3 one the

L.H.S. of the given equation, we get

2
LS. = 3(5) _2(5j—5
3 3
_2 10 .
5 3

5
Therefore, x = 3 is a solution of the

given equation.
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Thus, x = g is a solution and x = 1
is not a solution of the given equation.
W) x> +2x-4 =0;x= 3,

x=—2J2

Substituting x = /3 on the L.H.S.
of the given equation, we get

LHS. = (V3) +V2x V3 -4
=3+6-4
=6-120

Therefore, x = /3 is not a solution
of the given equation.

Again substitutingx = — 24/2 on the
L.H.S. of the given equation, we get
2
LHS. = (-2v2) +V2(-2V2)-4
=8-4-4=0=RH.S.

Therefore, x = — 24/2 is a solution
of the given equation.

Thus, x =./3 is not a solution and
x = — 22 is a solution.

vi)x?+3x-6=0;
x=+3,x=-23
Substituting x = /3 on the L.H.S.
of the given equation, we get
LHS. = (v3) +V3(v3)-6
=3+3-6=0=R.H.S.

Therefore, x = /3 is a solution of
the given equation.

Again, substitutingx = — 2/3 onthe
L.H.S. of the given equation, we get

2
LHS. =(-2V3) +3(-23)-6
=12-6-6=0=R.H.S.
Therefore, x = — 243 is a solution
of the given equation.

Thus, x = /3 and x = — 23 are
solutions. Ans.

(vii) 7x? — 6x —13J7 =0;

13
x=—-J7,x=—F—.
\/7 ﬁ

Substitutingx = — /7 onthe L.H.S.

of the given equation, we get
L.HS.

ﬁ(—ﬁ)2 —6(—ﬁ)—13ﬁ
7J7 + 647 -13J7 =0 =R.H.S.

Therefore, x = — /7 is a solution of
the given equation.

Again, substituting x = 13 on the
J7

L.H.S. of the given equation, we get
L.H.S.

= ﬁ(BT —G(BJ—B\E

7 7
169 78
=== _2_137
N1
_ 169-78-91
J7
=R.H.S.

Therefore, x = 13 is a solution of

7

the given equation.

Thus, x = —+/7 and x = 13 are

solutions. 7Ans.

n 1l o 5 25 -10

\% — +—x+— =0:x= —
(viii) 4 x 9 o 81 o 9

Substituting x = — % on the L.H.S.

of the given equation, we get

L.H.S.
1(-10) 5 (-10) 25
= — | = — |+ =
4 9 9\ 9 81
25 50 25
=—-—+—=0=R.HS.
81 81 81
10 . .
Therefore, x = — o is a solution of
the given equation. Ans.
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Q. 10. For the quadratic equation
a®x2 — 3abx + 2b2 =0, (a #0), determine
which of the following are solutions ?

(i)x=%

Solution : The given quadratic
equation is a%? — 3abx + 2b2 =0, (a #0)

(ii)x=é-
a

(i) Substituting x = % on the L.H.S.

of the given equation, we get

2
2(a a 2
= —| —3ab| = |+2b
LHS.=a (bj a (bj

4 2
= 2—2 - 30; b o

at - 3a%b% + 2v*
#R.H.S.

a
Therefore, x = b is not a solution of
the given equation.

(ii) Substitutingx = b onthe L.H.S.
a

of the given equation, we get

2
LHS. = d (b) —3ab [bj 2h?

a a
= b% — 3b” + 2b°
=0=R.H.S.

Therefore, x = ° is a solution of the
a

given equation.
b . . a
Thus, x = — is a solution, but x = 3

a
is not a solution. Ans.

Q. 11. Prove that the following
equation is a quadratic equation

4x2 + bx + 3 = 3x2 + 4x + 2.
Solution : 4x2 — 3x% + 5bx — 4x + 3
-2=0
= x2+x+1=0
which is a quadratic equation .
Hence Proved.
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Exercise 4.2
Multiple Choice Type Questions
Q. 1. Ifone root quadratic equation x2 +
kx+3=0,is 1, then the value of k will be :
@1 b)-3 (-4 (D-5.
Solution : The given quadratic equa-
tion is
x2+kx+3=0
Substituting x = 1 in the given
equation
= (1)2+kEx1+3=0

= 1+£+3=0
= E+4=0
= k=-4.

Q. 2. If one root of quadratic equa-
tion 2x%+ px —4 =0, is 2, then the value
of the p will be :

(a)-3 (b)-2

()2 (d) 3.

Solution : The given quadratic
equationis 2x2+px—4=0

Substituting the value x = 2 in the
given equation

= 222 +px2-4=0

= 8+2p-4=0
= 2p+4=0
-4
=—=-2.
P="g

Q. 3. If one root of quadratic equa-
tion ax?2+bx +c=01is 1, then :

(@a=1 b)b=1

(©ec=1 da+b+c=0.

Solution : The quadratic equation
is the given

ax?+bx +c=0

Substituting the value of x = 1 in the
given equation

= a(12+bx1+c=0

: a+b+c=0.

Q. 4. If 2x2 + 1 = 33, then the value
of x will be :

(a)+x2
(c)x4

b)+3
(d)+1.
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Solution : We have,

2x2+1=33
= 2x2=33-1=32
2—g—16

= =y =
x==+4.

Q. 5. One root of quadratic equation
x2+3x-10=0:

(a)—2 (b)+2
(©0 (d)1.
x 6
Q. 6. If 6= 2 then the value of x
x
will be :
(a)6 (b)—6
(c)+x6 (d) None of these.
Solution : We have, X 6
6 x
= x2=36
x==6.

[Ans.: 1. (c), 2. (b), 3. (d), 4. (c), 5. (b),
6. (c).]
Very Short Answer Type Questions

Solve the following quadratic
equations by factorization :

Q.7.x2+6x +5=0.

Solution : The quadratic polynomial
x2 + 6x + 5 can be factorized as

x2+6x+5=x2+bx+x+5
=x(x+5)+ 1(x +5)
=x+5)@+1)

.. The given quadratic equation can

be written as
x+5)x+1)=0

Therefore,x +5=00rx+1=0

Therefore,x =—5o0orx=—-1

Thus, the two roots of the given
quadratic equation are—5 and — 1. Ans.

Q.8.9x2+6x+1=0.

Solution : The quadratic polynomial
9x2 + 6x + 1 can be factorized as

M2 +6x+1=9x2+3x+3x+1

=3xBx+1)+1Bx+1)
=Bx+1)Bx+1)

.. The given quadratic equation can
be written as

Bx+1)Bx+1)=0
Therefore, 3x + 1 =0

or 3x+1=0
Therefore, x = — 1 orx = — 1
3 3
Thus, the two roots of the given quad-
1
ratic equation are — 3 and - 3 Ans.

Q. 9. 36x2 + 60x + 25 =0.
Solution : The quadratic polynomial
36x2 + 60x + 25 can be factorized as
36x2 + 60x + 25
=36x2 + 30x + 30x + 25
= 6x(6x + 5) + 5(6x + 5)
= (6x + 5) (6x + 5)
.. The given quadratic equation can
be written as (6x + 5) (6x +5)=0
Therefore, 6x + 5=00r6x +5=0

-5 -5
Theref = — = —
erefore, x g or¥ 6

Thus, the two roots of the given

-5 5

quadratic equations are I and — A

Ans.
Q.10.3x2+ 10 =—11x.
Solution : We have,
3x2+10=-11x
or 3x2+11x+10=0
The quadratic polynomial 3x2 + 11x
+ 10 can be factorized as
3x2+ 11x + 10 = 3x2 + 6x + 5x + 10
=3x(x+2)+5x+2)
=(x+2)(Bx+5)
.. The given quadratic equation can
be written as
x+2)Bx+5)=0
Therefore,x +2=00r3x+5=0

Therefore x=—2 orx = —-

3
Thus, the two roots of the given
quadraticequation are—2 and _? Ans.
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Q. 11.9x2 - 22x + 8 = 0.
Solution : The quadratic poly-
nomial 9x2 — 22x + 8 can be factorized as
Ox2—-22x+8=9x2—-18x—4x + 8
= 9x(x —2) — 4(x - 2)
=x-2)(9x—4)
.. The given quadratic equation can
be written as
(x—2)9x-4)=0
Therefore,x —2=00r9% -4 =0

Therefore, x = 2 or x = %

Thus, the two roots of the given

4
quadratic equation are 2 and 9 Ans.

Q. 12. 25x(x + 1) = — 4.
Solution : We have,
25x(x+1)=—4
or 25x2+25x+4=0
The quadratic polynomial 25x2 + 25x
+ 4 can be factorized as

25x2 + 25x + 4
=25x2+20x + bx + 4
=5x(bx+4)+ 1(bx + 4)
=bBx+4)Bx+1)

.. The given quadratic equations can
be written as

Bx+4)(Bx+1)=0
Therefore, 5x+4=0
or 5x+1=0
4 1
Therefore,x =— — orx =— =
5 5

Thus, the two roots of the given

. . -4 1
quadratic equation are 5 and — 5
Ans.

Q13.x-4)(x+2)=0.

Solution : Given, (x—4) (x +2)=0

Therefore,x —4=0o0rx+2=0

Therefore, x =4 orx = — 2

Thus, the two roots of the given
quadratic equation are 4 and — 2. Ans.

Q. 14. Bx—5) (2x +7)=0.

Solution : Given,

Bx-5)2x+7)=0
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Therefore, 3x —5=00r2x+7=0

Therefore, x = 5 orx = — 7
3 2

Thus, the two roots ofthe given quad-

ratic equation are , and —-- Ans.

3 2
Q.15.2x +3)(3x—-"7)=0.
Solution : Given,
Cx+3)Bx-T7)=0
Therefore, 2x + 3=00r3x—-7=0

Therefore, x = =3 orx= L.
2 3

Thus, the two roots of the given quad-

ratic equation are — 9 and %
Q. 16. x2—-3x—-18 =0.
Solution : The quadratic polynomial
x2 — 3x — 18 can be factorized as
x2—3x—18 =x2—6x + 3x— 18
=x(x —6) + 3(x — 6)
=(x—-6)(x+3)
.. The given quadratic equation can
be written as
x—6)x+3)=0
Therefore,x —6=00orx +3=0

Ans.

Therefore,x =6 orx =—3
Thus, the two roots of the given
quadratic equation are 6 and — 3. Ans.
Q.17.x2+x-12=0.
Solution : x2+x-12=0
x2+4x-3x—-12=0
x(x+4)-3x+4)=0
x+4)x-3)=0
x+4=00rx—3=0
x=—4orx=3. Ans.
Q. 18. x2—2ax + a?=0.
Solution: x?2—ax —ax+a?=0
xx—a)—ax—a)=0
x—a)x—a)=0
“x—a=0o0orx—a=0

xX=aorx=a. Ans.
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Q. 19. 4x2 - 9x — 100 = 0.
Solution : The quadratic poly-
nomial 4x2 — 9x — 100 can be factorized
as 4x2—9x - 100
=4x2— 25x + 16x— 100
=x(4x — 25) + 4(4x — 25)
=4x-25)(x+4)
.. The given quadratic equation can
be written as
(4x—-25)(x+4)=0
Therefore, 4x —25=00rx+4=0

Therefore, x = 215 orx=-—4

Thus, the two roots of the given quad-

25
ratic equation are — and-4. Ans.

4
Q. 20. 4./5x% + 7x-35 = 0.
Solution :
4/6x? +12x -5x - 35 =0
- 4x(\Bx +3) -5 (5 +3)=0
(Bx +3) (4x—-+/5) =0
J5x +3 =0or 4x -5 =0
-3 J5

X= —F7—=o0rx= —- Ans.
5 4

Short Answer Type Questions

Q. 21. /3x” +11x +6+/3 = 0.
Solution : The quadratic polynomial

J3x% +11x + 6+/3 can be factorized as
V3x? +11x + 643
= J3x% + 9x + 2x + 643

= \/gx(x+3\/§)+2(x+3\/§)
= (x+3\/§)(\/§x+2)

.. The given quadratic equation can
be written as

(x+3\/§)(\/§x+2) =0
Therefore, x +3+/3 =0
or V3x+2=0

Therefore, x = — 343 orx = — 2

NE)
Thus, the two roots of the given quad-
ti ti 373 and 2
ratic equation are — and - —-
! e
Ans.

Q. 22. 4./3x% + 5x — 24/3 =0.
Solution : The quadratic polynomial

4+/3x® + 5x — 24/3 can be factorized as

4/3x% + 5x — 243
4/3x% + 8x — 3x — 24/3

4x(\/§x+2)—\/§(\/§x+2)
(\/§x+2) (4x—\/§)

.. The given quadratic equation can
be written as

(\/§x+2)(4x—\/§) =0
Therefore, /3x+2 =0
or 4x-+/3 =0

V3

2
7 or x 1
Thus, the two roots of the given
. : 2 NE)
quadratic equation are N and .
Ans.
Q. 23. 4x2 — 4ax + (a2 - b2) = 0.
Solution : The quadratic poly-
nomial 4x2 — 4ax + (a? — b2) can be
factorized as
4x2 — 4ax + (a2 - b?)
=4x2-2(a +b)x —2(a —b)x + (a2 —b?)
=2x[2x— (@ +b)]—(a—b) [2x—(a +b)]
=[2x—(a +b)] [2x— (a—D)]
.. The given quadratic equation can
be written as
2x—(@-b)][2x—(a-b)=0

Therefore, x = —

Therefore, 2x—(a+b6)=0
or 2c—(a—-b)=0
Therefore, x = ar orx = L;b

Thus, the two roots of the given quad-

+b a-b
and 5

Ans.

. . a
ratic equation are
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Q. 24. a?b2x2 —
a#0,b#0.
Solution : The quadratic polynomial
a?b%?— (a2 +b2)x+1
can be factorized as
a?b? — (a2 +b2)x +1
=aZb%?—-a2x-bx +1
=a%(b*-1)-1(b%-1)
=bZx-1)(a2x—-1)
.. The given quadratic equation can
be written as
b2x-1)(a®%c-1)=0
Therefore, b2%x—-1=0
or a2x—-1=0

(a2+b62)x+1=0,

1
Therefore, x = — orx = 1.
b a’
Thus, the two roots of the given quad-

1
52 Ans.

1
ratic equation are 2 and

2. [+ 1] -1
Q. 25. 9 1
Solution : The given quadratic equa-
(-3 -4
x—=| =

2

tion is 1
or x* —2(x)(1j+1 = i

2) 4
or x2—x=0
or xx-1)=0
Therefore, x=0o0orx-1=0

Therefore, x=0orx=1

Thus, the two roots of the given
quadratic equation arex =0 and x = 1.

Ans.

1 2 6

. 26. + = —

Q. 26 x—2 x-1 x
Solution : We have,

1 2 6

+ = —

x—2 x-1 «x

x—1+2(x - 2) 6

or -

(x—2)(x-1) X

x—1+2x -4 6

or —_—— = —

(x-2)(x-1) " x
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3x — 5 _ 6
or (x-2)(x-1) =«
On cross multiplication, we get
x(Bx—-5)=6(x—-2)(x—-1)

or 3x2 —5x = 6(x2—3x + 2)
or 3x2—5x—6x2+18x—-12=0
or —3x2+13x-12=0
or 3x2-13x+12=0

The quadratic polynomial 3x2— 13x
+ 12 can be factorized as

3x2—-13x +12=3x2—-9x —4x + 12
=3x(x—3)—4(x—3)
=(x-3)3Bx—-4)

.. The given quadratic equation can
be written as

(x—-3)Bx—-4)=0
Therefore, x—3=0
or 3x—4=0
Therefore, x=3
or x= 4
"~ 3
Thus, the two roots are
x=3andx=§' Ans.
x—3 XA 3 _ 48
Q. 27. x+3 x-3 7’
x#3,x#—3.
Solution : We have,
x—3 XA 3 _ 48
x+3 x-3 7
. (x-38)° —(x+3)° 48

(x+3)(x-3) 7
One cross multiplication, we get
T[x2—6x+9—x2—6x—9] =48(x2-9)
or —84x=48x%-432
or 48x2+84x—-432=0
or 4x2+7x—-36=0
The quadratic polynomial 4x2 + 7x —
36 can be factorized as
4x2 + Tx — 36
=4x2 + 16x — 9x — 36
=4x(x +4)—9(x +4)
=(x+4)(4x-9).
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.. The given quadratic equation can
be written as
x+4)(4x-9)=0
Therefore,x +4=00r4x—-9=0

Therefore, x = — 4 or x = 4

Thus, the two roots are x =—4 and x

Ans.

Exercise 4.3

Multiple Choice Type Questions
Q. 1. Discriminant of ax? + bx + ¢ =
Ois:
(a) \/b? - 4ac

(b) — \b% — 4ac
(¢) —b+4/b% - 4ac

(d) None of these.

Q. 2. A quadratic equation ax? + bx +
¢ =0,a #0 has equal roots if b2 —4ac is :

(a)equal to 0

(b) greater than 0

(c)less than 0

(d) None of these.

Q. 3. The roots of ax? + bx + ¢ =0,
a #0 are real and unequal, if b2 — 4ac is :

(a)equal to 0

(b)>0

(<0

(d) None of these.

Q. 4. The roots of equation 2x2? — 8x
+c¢=0,a #0 areequal, then the value of
cis:

(a)2 (b)4

(c)6 (d)8.

Q. 5. If the discriminant (D) of a
quadratic equation ax?+bx +c=0,a #0
is greater than zero, the roots are :

(a) Real and unequal
(b) Real and equal
(c) Not real

(d) None of these.

Q. 6. An expression in o and B is
called symmetrical expression if by
interchanging o.and B, the expressionis :

(a) Changed

(b) Not changed

(c) My be (a) and (b)

(d) None of these.

Q. 7. If x%2 + Bbx + 16 =0 has no real
roots, then :

8

8 —
(a)b>g (b)b<?

-8 8
(c) & <b< 5 (d) None of these.

Q. 8. If the roots of 5x2 —px +1 =0
are real and distinct, then :

(@ p>2v5
) p<—2J5
© -2/56<p<2/5

(d) p>2\/gorp<—2\/5.

Q. 9. The roots of equation 3x2— Tx
—5=0are:

(a) Real and equal

(b) Imaginary

(c) Real, unequal and rational

(d) Real, unequal and irrational.

Solution : The given equation is

3x2-Tx-5=0
Here,a=3,b=-7,¢c=-5
D=b2%2-4ac
=(=72-4x3x(-5)
=49+60=109

Since, b2 — 4ac > 0, the given quad-
ratic equation has real unequal and
irrational roots.

Q. 10. The value of the discriminant
of the equation 2x2+x —1=01s:

(a)2 (b)—-3

(7 (d)9.

Solution : The given equation is

2x2+x—-1=0

Here,a=2,b=1,c=-1

D =b%2-4ac
=1-4x2x(-1)
=1+8=09.
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Q. 11. The roots of 2x2—6x + 7 =0
are :
(a) Imaginary
(b) Real and equal
(c) Real, unequal and rational
(d) Real, unequal and irrational.
Solution : The given equation is
2x2—6x + 7
Here,a =2,b=—6,c="7
D=b2-4ac
=(-62-4x2x7
=36 -56=-20
Since, b2 — 4ac < 0, the given quad-
ratic equation has imaginary roots.
Q. 12. If the quadratic equation x2 +
2(p + 2)x + 9p = 0 has equal roots, then
the values of p are :
(a)1,4 (b)1,-4
(©-1,4 (d)-1,-4.
Solution : The given quadratic
equationis
x2+2p+2)x+9p =0
Here,a=1,6=2(@p +2),c=9p
.. D=b2-4ac
=R2@P+2)]2-4x1x9p
=4 (p2+4+4p)—36p
=4p?+16 + 16p — 36p
=4p?2+16-20p
The given equation will have real
roots, if D=0
4p2-20p +16=0
= p?-5p+4=0
= p’—4p-p+4=0
>pp-4)-1p-4)=0
=  (P-9p@P-1D=0
L p—4=00rp-1=0
p=4,p=1
Q. 13. The nature of the roots of the
quadratic equation x2—5x -7 =01s:
(a) Imaginary
(b) Real and equal
(c) Real and unequal
(d) None of these.
Solution : The given equation is
x2-5x-7=0
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Here,a=1,b=-5,c=-17
D=b2-4ac
=(=52-4x1x(=17)
=25 +28 =53
Since, b2 — 4ac > 0, the given quad-
ratic equation has real and unequal
roots.

Q. 14. If the quadratic equation 4x?
— 3kx + 1 = 0 has equal roots, then the
value of k is :

Solution : The given quadratic
equationis
4x2-3kx +1=0
Here,a =4,b=-3k,c=1
D=52-4ac
=(—3k)2-4x4x1
=9k2-16
The given equation will have equal
roots, if D=0

9k* = 16
16
B2 = =
9
R=tl

3

Q. 15. The equation 3x?+ Tx + 8=0
is true for :

(a) All real values of x

(b) No real value of x

(c) Positive real values of x

(d) Integral values of x.
Solution : The given equation is
3x2+T7x+8=0
Here,a=3,b=7,c=8
D=0b2-4ac
=(7)2-4x3x%x8
=49 -96 =-47

The given equation has no real
values of x.

[Ans.: 1.(d), 2. (a), 3. (b), 4. (d), 5. (a),
6. (b), 7.(c), 8. (d), 9. (d), 10. (d), 11. (a),
12. (a), 13.(c), 14. (b), 15.(b).]
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Very Short Answer Type Questions

Q. 16. Write the discriminant of the
following quadratic equations :

@ x2+x+1=0

@) 2x2-Tx+6=0

(i) 3x2+8x+4=0

@) 3x2+2x—-1=0

W 2x2—5J2x+4=0
i) V3x% —2J2 x-23 =0.

Solution : (i) The given equation is
x2+x+1=0
Here,a=1,b=1andc=1
.. Discriminant (D) = b2 —4ac
=(12-41)(1)=1-4=-3. Ans.
(ii) The given equation is
202—-Tx+6=0
Here,a=2,b=—7andc=6
.. Discriminant (D)
=b2—4ac
=(-72-4(2)(6)
=49-48=1.
(iii) 3x2 + 8x +4 = 0.
D=0b2-4ac
=(82-4(3)4)
=64-48
=16.
(iv) 3x2+2x—-1=0
D=0b2-4ac
=(22-43)(-1)
=4+12
=16.
(v) The given equation is

262 - 52 x+4 =0.
Here,a=2,b=-5J2 andc=4

Ans.

Ans.

-.Discriminant (D)
=b2—4ac
2
= (-5v2) -4(2)(4)
=50-32=18. Ans.

(vi) The given equation is

V3% —2J2x - 243 =0
Here,a = /3,b = —2J2
and c= —243

.. Discriminant (D)

=b2—-4ac
= (~242) - 4(+8) (- 245)
=8 + 24 = 32. Ans.

Q. 17. Determine which of the follow-
ing quadratic equations have real roots
@) 2x2+x-1=0
@) 2x2+5x+5=0
(1) 25x2+30x+7=0
(v) 3x2+2x—-1=0
w) x2-4x+4=0
(i) 4—11x=3x2
Solution : (i) The given equation
is
2x2+x—-1=0.
Here,a=2,b=1andc=-1
D=b2—4ac=(12-42)(-1)
=1+8=9>0
Since, D > 0, the given quadratic
equation has real (unequal) roots. Ans.
(ii) The given equation is
2x2+5x+5=0.
Here,a=2,b=5andc=5
D=b2-4ac=(572-4(2)(5)
=25-40=-15<0.
Since, D < 0, the given quadratic
equation has no real roots. Ans.
(iii) The given equation is
25x2+30x+7=0
Here,a =25,6=30andc="7
D=b2—4ac=(30)2—4(25) (7)
=900-700=200>0.
Since, D > 0, the given quadratic
equation has real (unequal) roots. Ans.
(iv) The given equation is
3x2+2x—-1=0
Here,a=3,b=2andc=-1
D=0b2-4ac=(22-43)(-1)
=4+12=16>0.
Since, D > 0, the given quadratic
equation has real (unequal) roots. Ans.
(v) The given equation is
x2—4x+4=0
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Here,a=1,b=—4andc=4
D=b2—4ac=(-42-4(14)
=16-16=0
Since, D = 0, the given quadratic
equation has real (equal) roots. Ans.
(vi) The given equation is
4 — 11x = 3x2
or3x2+11x-4=0
Here,a=3,6=11,andc=-4.
D=b2-4ac=(112-4(3)(—-4)
=121+48=169>0
Since, D > 0, the given quadratic
equation has real (unequal) roots. Ans.

Q. 18. In the following, determine
the set of values of p for which the given
quadratic equation has real roots.

(@) px2—6x—-2=0

@) x2+2x+p=0

(i) 2x2+px+2=0

(v) 222+ 3x+p=0.

Solution : (i) the given equation is
px2—6x—2=0

Here,a=p,b=—-6andc=-2

D =b2%2-4ac

=(-62-4(p)(-2)
=36+8p

The given equation will have real

roots, if D > 0.

36+8p>0
or 8p>-36
- 36
or p=z 3
9
Le., pZ—E' Ans.

(ii) The given equation is
x2+2x+p=0
Here,a=1,b=2and c=p.
D =b2%2-4ac
=(2)2-41)(p)=4-4p
The given equation will have real
roots, if D > 0.

4-4p>0
or 4>4p
or dp<4
ie., p<l. Ans.
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(iii) The given equation is

22 +px+2=0
Here,a=2,b=pandc=2

D =b2-4ac

=()-4(2)(2)=p2-16

The given equation will have real
roots, if D > 0.

p2-16>0
= p2>16
ie., p>+16 or p<—+/16
: p>4 orp<-—4. Ans.

(iv) The given equation is
2x2+3x+p=0.
Here,a=2,b=3andc=p
D= b%2-4ac
=(32-42)(P)=9-8p
The given equation will have real
roots, if D > 0

. 9-8p>0
or 9>8p
or 8 <9
ie., pS§~ Ans.

Short Answer Type Questions

Q. 19. In the following, determine
whether the given quadratic equations
have real roots and if so, find the roots :

@) x2+2x+4=0
(@) %xz -8x+3=0
(i) 25x2+20x+7 =0
() 26> +53x+6=0
(v) 16x2=24x+1
. o9 1 3
-——x+— =0.
(vi) x 3 x 5
Solution : (i) The given equation is
x2+2x+4=0
Here,a=1,b=2andc=4
D=b2-4ac=(2)2-4(1)(4)
=4-16=-12<0
Since, b2 — 4ac < 0, the given quad-
ratic equation has no real roots. Ans.
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(ii) The given equation is

§x2—8x+3 =0
4

3
Here, a = Z’b=—8andc=3

D=5b%2—4aqac

2 3
=(-8)" —-4/—|(@3
87 -43]®
=64-9=55>0.
Since, D > 0, the given quadratic

equation has two real and distinct roots,
given by

B -b+D
- 2a
_ —(-8)++/55

jt
- 80 28+ V55)
g

~b-VD - (-8)-+55

and B=—"9 " = "5 3/
8—55 2

_ _ 28-455

G/2) ~ 3! )

Hence, roots are
%(8+\/£) and %(8—\/%) Ans.

(iii) The given equation is
25x2+20x+7=0
Here,a =25,6=20andc="7
D=b2—-4ac=(20)2-4(25)(7)
=400-700=-300<0
Since, D < 0, the given quadratic has
no real roots. Ans.
(iv) The given equation is
2x2 +5/3x+6 =0
Here,a =2,b = 53 andc=6
D=0b2-4aqac
= (5v/3)> —4(2) (6)
=75-48=27>0

Since, D > 0, the given quadratic
equation has real distinct roots, given by

-b+-D _ — 53 +4/27

o=

2a - 2(2)
- 543 + 33 - V3
- 4 D)
i b= JD  -5Y3-427
an B = % = 9 (2)
- 5v3 - 343
Hence, the two roots are
- \/25 and — 24/3. Ans.
(v) The given equation is
16x2=24x + 1

or 16x2—-24x—-1=0
Here,a=16,b=-24and c=-1
D=0b2-4ac
=(-24)2-4(16)(-1)
=576 +64 =640 > 0.

Since, D > 0, the given quadratic
equation has real and distinct roots,
given by

-b+D

2a
_ —(-24)++640
- 2 (16)
24+8+10  3+410

32 T4
-b-JD

2a
—(—24)—+/640

2 (16)
24-8J10 3-410

32 4
Hence, the two roots are

3+4/10 3-410
and .
4 4
(vi) The given quadratic equation is
9 1 3

x*—=x+—-=0
3 2

o=

and B=

Ans.
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Here,a=1,b= —% andc =

o8
D =b2—-4ac
1\ 3
=] 4|2
-5 -e0(3)
1 —-53
—--6=_2
9 9 <0

Since, D < 0, the given quadratic
equation has no real roots. Ans.

Q. 20. In the following, find the
value (s) of p so that the given equations
has real and equal roots :

(@) 3x2—4x-p=0
@) 2px2—-8x+p=0
(tit) 2px? —40x+25=0
) p-12)x2+2(p-12)x+2 =0.
Solution: (i) 3x2-4x—-p =0
Here,a=3,b=—-4andc=-p
D=5b%2-4ac
=(-4)2-43)(-p)
=16+ 12p

We know that a quadratic equation
has real and equal roots, if D = 0.

ie., 16+12p=0
= 12p=-16
-4
p="g" Ans.

(ii) The given equation is
2px2—-8x+p=0
Here,a=2p,b=—8andc=p
D=5b%2-4ac

=(—-8)2-4(2p) ()

=64 —8p?
We know that a quadratic equation

has real and equal roots, if D = 0.

64-8p%2=0
or p*=8
or p=i\/§

ie., p= 22 or —2.2. Ans.

(iii) The given equation is
2px2 —40x +25=0
Here,a =2p,b=—40and c =25
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D=b2%2-4ac
=(-40)2—-4(2p)(25)
=1600-200p
We know that a quadratic equation
has real and equal roots, if D = 0.
1600—-200p = 0
or p=38. Ans.
(iv) The given equation is
P-12)x2+2(P-12)x+2=0
Here,a=p-12,b=2(p-12)
andc =2
D =b2-4ac
=[2(p-12)2-4(p-12)(2)
=4(p-12)2-8(p-12)
We know that a quadratic equation
has real and equal roots, if D = 0.
4(p-122-8(p-12)=0
or Pp-12»2-2(p-12)=0
or p2—24p +144-2p+24=0
or p?—26p +168=0
or p?—14p-12p +168 =0
or pp-14)-12(p-14)=0
or p-14)(p-12)=0
: p=14,12. Ans.

Q. 21. Without finding the roots,
comment on the nature of the roots of
the following quadratic equations :

@) b5x2+12x-9=0

@) x2-56x—-7=0

(@) 15x2-11x+3=0

() 9%2-6x+1=0

W) kR22+kx+1=0

(i) a®% + abx—b2=0,a=0.

Solution : (i) The given equation
is

5x2+12x-9=0
Here,a=5,b=12andc=-9
D=b2%2-4ac
=(12)2-4(5)(-9)
=144 + 180
=324>0

So, the given equation has real and
unequal roots. Ans.
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(ii) The given equation is

x2-5x-T7=0
Here,a=1,b=-5andc=-"7
D=0b2-4ac

=(=52-41)(-17)
=25+28=53>0
So, the given equation has real and
unequal roots. Ans.
(iii) The given equation is
1542 - 11x+3=0
Here,a=15,b=-11andc=3
D=b2-4ac
=(-11)2-4(15)(3)
=121-180=-59<0.
So, the given equation has no real

roots. Ans.
(iv) The given equation is
9x2—-6x+1=0.
Here,a =9,b=—6andc=1
D=b%2-4ac
=(-62-49 Q)
=36-36=0

So, the given equation has real and
equal roots. Ans.
(v) The given equation is
k22 +kx+1=0
Here,a=k2,b=Fkandc=1
. D=b2—4ac= (k2 -4 (k?) (1)
=k2-4k%2=-3k2<0.
So, the given equation has no real
roots.
(vi) The given equation is
a2+ abx —b2=0,a =0.
Here, A = a2, B=ab and C = — b2
D=B2-4AC
=(ab)?—4(a)*(-b?)
=a?b? + 4a%b?=5a2b%> 0
So, the given equation has real and
unequal roots. Ans.
Q. 22. For what values of k will the
quadratic equation :
2x2—kx+1=0,
have real and equal roots ?

Solution : The given equation is

22 —kx+1=0
Here,a=2,b=-%k,c=1
D=b2-4ac
=(-k)2-4(2)(1)
=k2-8
For the roots to be equal and real,
D=0.
s k2-8=0
or k2=8
or k=+.8
ie., k= 92 or —2J2. Ans.

Q. 23. Determine p, so that the
following equation has coincident roots
2+p?2=2p+ 1)t

Solution : We have,
t2+p2=2(p+1)t
ort2—2(p+ 1t+p?=0
Here,a=1,6=-2(p+ 1)and c = p?
D =0b2-4ac
=[-2(@+1D]2-4(1) p?)
=4 (p+1)2—4p?
The equation will have coincident
roots, if
D=0.
4p+1)2-4p2=0
or (p+1)2—p2=0
orp?+2p+1-p2=0

or p=-1

. 1

le., = _ . Ans.
P 2

Q. 24. Determine the value of p such
that x2 + 5px + 16 = 0 has no real roots.

Solution : The given equation is
x2+5px+16=0
Here,a=1,b=5p andc= 16
D=0b62-4ac
=(5p)?—-4(1)(16)
= 25p2 —64.
Since, given equation has no real
roots, therefore
b?2—4ac<0
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= 25p?2—-64<0
(Bp+8)(5p-8)<0

.. Either 5p +8>0and 5p—-8<0
= 5bp>-8and5p <8

>—§ d <§
= p 5anp5

8_,.8
5 5
or 5p+8<0and5p-8>0
= bp<—-8 and 5p>8
= p<—§ and p>§
5 5

There is no real number which is
both

<- 5 l.e.,—veand > g Le., + ve.

This does not provide any value of p.

Hence —§<p<§' Ans
) 5 5 .

Q. 25. Determine the value of p (p > 0)
such that the equation x? + px + 64 =0 and
x% — 8x + p = 0 will have both real roots.

Solution : Given, x2 + px + 64 =0
Here,a=1,b=pandc=64
D=b2-4ac=(p)?—4(1)(64)
=p2—256
The given equation will have real
roots, if D > 0.
le., p?2-256>0
or p?>256
or p>16,
Also given, x2—8x+p =0
Here,a=1,b=—8andc=p
D=0b62-4ac
=(-82-4(1) ()
=64-4p
The given equation will have real
roots, if D >0

(- p>0)

i.e., 64—-4p>0

or 64 >4p

or p<16

Hence, both are satisfied for p = 16.

Ans.
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Q. 26. For what values of k will the
equation
x2—-Bk-1Dx+2k2+2k-11=0
have equal roots.
Solution : The given equation is
x2—Bk—-1Dx+2k2+2k-11)=0
Here,a=1,b=-3k-1)
and c=2k2+ 2k - 11
D =0b%-4ac
=[-Bk-1)]2-4(1)(2R2+ 2k - 11)
=(3k—1)2-4(2k%?+ 2k - 11)
=9k2—-6k+1-8k2-8k+44
=k2— 14k + 45.
We know that a quadratic equation
has equal roots if D = 0.
k2— 14k +45=0
Here,a=1,b=-14,c=45

= (—14)+ (- 147 — 4(1) 45)
= 2(1)

14 + /196 — 180
2
14 + /16
2
14+4
2

14+4 14-4

2 2

E’E=9,5
2 2

Hence, the values of £ are 5 or 9.
Ans.

ork

Q. 27. If the equation
(1+m?)x2+2mex+c2—a2=0
has equal roots, show what
c2=a?(1+ m2).
Solution : The given equation is
1+m?)x%2+2mex+c2—a?=0
Here,A =1+ m2 B =2mec
and C=(c2-a?
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.. D=B%2-4AC
=(2mc)2 -4 (1 +m?2) (c2—a?)
=4m?2c? — 4 (c? — a2 + m2c? — m2a?)
= 4m2c? — 4¢2 + 4a? — 4m?2c? + 4m2a?
=—4c2 + 4a? + 4m2a?
We know that a quadratic equation
has equal roots, if D = 0.
So—4c?+4a%2+4m2a? =0
or —4(c2—a%2-m?2a?) =0
or c2—a?2-m?a?=0
or cz2=a?(1 + m?2). Ans.
Exercise 4.4
Multiple Choice Type Questions

Q. 1. The sum of the roots of the
quadratic equation 3x% + 4x =0 1is :

3

@o (b) — 4

4,
@ 3

Solution : The given quadraticequa-
tion is

_4
(c) 3

3x2+4x =0
Here,a=3,b6=4,c=0
-b _
.. Sum of the roots = — = —4
a 3
Hence, the sum of the roots of the
-4
quadratic equation is 3 Ans.

Q. 2. The product of the roots of
quadratic equation 3x2—4x =01is:

3
(@0 (b) — 4
4 4
© ~3 (d) 3~
Solution : The given quadratic
equationis
3x2—4x=0

Here,a =3,b=-4,¢c=0
.. The product of the roots
= E = 9 = O
a 3
Hence, the product of the roots of

the quadraticequationis 0.

Q. 3. If oneroot of x?2 + kx + 3 =01s
1, then the value of k will be :
(a-4 ®M)-3 @1 (5.
Solution : The given equation is
x2+kx+3=0
Here,a=1,b =%, ¢ = 3. Given, one
root =1

~. Product of two roots = < = § =3
a 1
Product
.. The other roots = ‘1"0711(:
Given root
_3_
=7 =
Sum of the roots = b__k_ —k.
a 1

Also, sum of the roots = given root
+ other root
-k=1+3=4

o k=-

Hence, the value of % is — 4.

Q. 4. If the sum of the roots of the
equation 3x2+ (2k + 1) x— (k. +5)=0 be
equal to their product, the value of k is :

(a)5 b4 @3 (@2

Solution : The given equation is

3x2+2k+1Dx—-(k+5)=0

Here,a=3,6=2k+1,c=—(k +5)

.. Sum of roots = -b = - @k +1)
a 3
and product of roots
¢ (k+5H)
a3
According to question,
2+  -(k+5)
-3 3
= 2k+1=k+5
= 2k—-k=5-1
: k=4.

Q. 5. The sum of the roots of quad-
ratic equation 5 — Tx + 3x2=01is :

7 7
(a) 5 (b) 5

7 7
(o) — 3 (ot 3
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Solution : The given equation is
5—-Tx+3x2=0
or 3x2—-Tx+5=0
Here,a=3,b=—7,¢c=5
.. The sum of roots
_=b (=D 7
Ca 3 3

Hence, the sum of the roots is g

Q. 6. If one root of quadratic equa-
tion x2—3x + 2 =01is 2, then the second
root is :

(@)3 (b)-1 (01 (d)2.

Solution : The given equation is

x2-3x+2=0

Here,a=1,b=-3,c=2.

Given one root = 2

.. Product of two roots = ‘.z % =2

a
.. Other root
_ product of two roots
- given root
= 2 =1. Ans.
2

Q. 7. The quadratic equation whose
one root is 3+ 23 , is :

(a)x2+6x+3=0

(b)x2—6x+3=0

(0)x2+6x—3=0

(d)x2-6x—-3=0.

Solution : Given :

One root = 3+ 2\/§

. Other root = 3 — 2.3
Now, sum of roots

=3+2/3+3-2/3 =6
and product of roots

= (3+2v3)(3-2V3)
=9-12=—
Hence the required equation is
x2 — (sum of roots) x + product of
roots =0
= x2-6x+(=3)=0
= x2—6x-3=0. Ans.
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Q. 8. If a, B are the roots of x2— 3x +
2 =0, then the equation with roots (o + 1),
B+1is:

(a)x2+5x+6=0

(b)x2-5x—-6=0

©x?2+5x—-6=0

(d)x2-5x+6=0

Solution : The given equation is

x2-3x+2=0

Here,a=1,b=-3,c=2

-+ oo and B are the roots of the given
equation

-b
G+B=7=_7=3
a

=g=2
1

.. Sum of the given roots
=(a+D+P+1)
=o+p+2
=3+2=5

and product of the given roots
=(a+1)P+1)
=af+(@+p)+1

and off =

Qo

=2+3+1=6
Hence, the required equation is
x22-Sx+p=0
x2-5x +6=0.

Q. 9. If a, B are the roots of 2x% — 5x
+ 7 = 0, then the equation whose roots
are (20 + 3B)and (Ba + 2B)is:

(a) 242+ 25x +82=0

(b) x? + 25x —82=0

(c)2x2—-25x+82 =0

(d) 2x2—25x - 82 =0.

Q. 10. (i) If o, B are the roots of the
quadratic equation x% — 6x + 6 = 0, then
the value of 02 + B2 is :

()6 (b) 12

(c)24 (d) 36.

Solution : The given equation is
x2-6x+6=0

Here,a=1,b=-6,andc=6
-+ oo and B are the roots of the given
equation
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b _ _(=6)_

. a =—— = 6
P a 1

and aff = L. 6 =6
a 1
Lo+ BZ=(a+B)2-20PB
=(6)2-2x6
=36-12=24.
(ii) Sum of the roots of the equation
Tx2—3x—4 =0 will be :

3,8
(a) 7 ( )7
R
(c) 7 (d) 7

Solution : Sum of roots = —Q

a

_ 63 3 ans
7 7

Q. 11. If o, B are the roots of the
quadratic equation x2 + px + q = 0, then

the value of (g + Bj Is:

(04
242 2_9
@2~ ==
-p>+2 -p?-2
(0 212 g 2L =21
q q

Solution : The given equation is
x2+px+q=0
Here,a=1,b=pandc=gq
oo and B are the roots of the given
equation

-b _-p_

OL+B= = =—p

a1

=q

Then,g+—= t 4B
o af
_ (o +B)? — 20
Sl
_(-p*-2xgq
- q
_p*-2q
==

a 1
B o

Q. 12. If the roots of
3x2-12x+ k=0
are equal, then the value of k is :
()3 (b) 4
()6 (d)12.
Solution : The given equation is
3x2—-12x+ k=0
Here,a=3,b=-12,andc=%

D=5b%2-4ac
=(-122-4x3xk
=144-12k

If the roots are equal then
D=0
144-12k =0
12k =144
k=12. Ans.

Q. 13. If a, B are the roots of x? + px +
12=0and o — B =1, thenthevalueofpis:

(a)p=+3 (b)p=+5

p==x17 (d)p==8.

Solution : The given equation is

x2+px+12=0

Here,a=1,b=p,c=12,

and givena—-f=1

-+ oo and B are the roots of the given
equation

-b -p
a+p= « 1 P
and ap=S=12_19
a 1
We know that

(a+Br2=(+p)r2-4ap
1P=(-pr-4x12
1=p2-48
p?=49
p==1. Ans.
Q. 14. If one root of 2x2—10x + p=0
is 3 then other root will be :

(a)p=-3 (b)p=6
©p=9 (dp=12.
Solution : The given equation is
2¢2—10x+p =0
Here,a =2, b = - 10, ¢ = p, given
one root = 3


http://www.print-driver.com/order?demolabel-en

. Product of two roots = — = £
a 2
duct
.. The other root = Proiuc
given root

Sum of the roots
b _(—10)_E_

a 2 2
Also, Sum of the roots = given root

+ other root

5

5=3+2
6

% = % = p=12 Ans.
Q. 15 (i) If one root of ax? + bx +c=0
is the reciprocal of the other, then :
(@)a=b b)b=c
(©c=a da+c=0.
(ii) The sum of the roots of the
equation bx?—cx + a = 0 will be :

-b —c
(a)j (b)T

—-c c

() — (d) b

a

[Ans.: 1. (¢), 2. (a), 3. (a), 4. (b), 5. (d),
6. (c), 7.(d), 8.(d), 9. (¢), 10. (i) (¢), (iD) (b),
11. (b), 12. (d), 13. (c), 14. (d), 15. () (¢),
(i) (d).]
Very Short Answer Type Questions

Q. 16. Find the sum and the product
of the roots of the following quadratic
equations :

@) 2x2+3x-5=0

@ 6x2+x-2=0

@) 2x2+x-1=0

@) 3x2-Tx-5=0

() V3 ax® =—10ax — 7+/3, where

a#0
Solution : (i) The given equation is
2x2+3x-5=0

Here,a=2,b=3andc=-5
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-b 3
.. Sum of the roots = — = — By

a
and product of the roots
_c_=-5__5 Ans.
a 2 2
(ii) The given equation is
6x2+x—-2=0
Here,a=6,b=1andc=-2
-b
. Sum of the roots = — = — 1
a 6
and product of the roots
c -2 1
=—=——=—— Ans.
a_ 6 3 S
(iii) The given equation is
202+x—-1=0
Here,a=2,b=1andc=-1
. Sum of the roots = — = — 1
a 2
c -1
and product of the roots = — = >
a
Ans.

(iv) The given equation is
3x2-T7x-5=0
Here,a=3,b=—7andc=-5

. Sum of the roots

_=b_-(=7D_7
e 3 3
and product of the roots
_e_-5__5 Ans.
a 3 3

(v) The given equation is

\/gax2 = —10ax—7\/§,a:t0
or \/3ax? + 10ax +7+/3 =0
Here,

A= /3q,B=10a and C = 7./3

fth —-B —-10a
.. Sum of the roots = A =7\/§a

_ 10 _ 1043
NEY 3
and product of the roots
cC T3 7

= — = = —: Ans.
A J3a a
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Q. 17. Construct the quadratic equa-
tion whose roots are given below :

@ 5,25
@) /3, -2V3

(111) 3’3

() 3+7,3-+7
©) 1++2,1-+2
447 4-7
3 7 3
Solution : (i) The given roots are

J5 and NG

S = Sum of the roots

=J5+2J5 = 35

and P = Product of the roots

= J5x2J5 =10
.. The required quadratic equation is
x2-Sx+P=0

ie., x2-3J5x+10=0.
(ii) The given roots are

J3 and —2J3.

S= sum of the roots

=\3-2y3 =-3

and P = product of the roots
= V3 x(-2V3)=-6

.. The required quadratic equation

(vi)

Ans.

is
x2-Sx+P=0
or ¥ —(-/3)x-6=0
x2+\/§x—6 =0. Ans.

1 2
(iii) The given roots are — 3 and 3

S = sum of the roots
1 2 1

-4 - ==
3 3 3
and P = product of the roots

()2

.. The required quadratic equation

is
x2-Sx+P=0

s 1 2
xX*——x—-——=0
or 3 9
9x2-3x—2=0. Ans.

(iv) The given roots are

3 ++/7 and 3 — /7.

S = sum of the roots
= @B+VD+ B -7
=3+7+3-7=6

and P = product of the roots

= 3+T)x(3-T)

= (3 - 7)?
=9-7=2
.. The required quadratic equation is
x2—-Sx+P=0
x2—6x+2=0. Ans.

(v) The given roots are

1+\/§ and 1—\/5.

S = sum of the roots
1+42)+1-+/2)
1+4/2+1-42 =2

and P = product of the roots

= (1+J2)x(1-+2)

=1’ -W27=1-2=-1
.. The required quadratic equation

is
x2—-Sx+P=0
or x2—-2x+(-1)=0
) x2-2x—-1=0.
(vi) The given roots are
4 +7 4 -7
g ¢
S = sum of the roots

4+ﬁ+4—ﬁ
3 3

4+\/’7+4—\/7 B §

3 3
and P = product of the roots

[

Ans.

3 3
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W= 16-7

(6) S
=1.
.. The required quadratic equation is
x2—-Sx+P=0
s 8
or x° - gx +1=9
3x2—-8x+3=0. Ans.

Q. 18. Form a quadratic equation
whose roots have the sum and product
given below :

(i) Sum =5; Product =6

(ii) Sum = /3; Product = — 6.
Solution : (i) Here, S = sum of the
roots = 5 and P = product of the roots =6
.. The required quadratic equation is
x2—-Sx+P=0
le., x2-5x+6=0. Ans.

(ii) Here, S = sum of the roots = /3

and P = product of the roots = — 6.

.. The required quadratic equation
is

x2-8Sx+P=0

or x2 —\/3x+(-6)=0

Le., x? —3x -6 =0. Ans.
Short Answer Type Questions

Q. 19. Find the value of p so that the
sum of the roots of the equation 3x2? +
@p +1)x—p -5 =0 is equal to the
product of the roots.

Solution : The given equation is

3x2+2p+1)x—-p-5=0

Here,a=3,b=02p +1)

and c¢c=(-p-5)

.. Sum of the roots

-b -@2p+1)
"o« 3
2p+1)
=5
and product of the roots
c _—(p+5)

a 3
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Since, sum of the roots = prodcut of
the roots

_(2p+1) _ _(p+5)

3 3
or 2p+1=p+5
or 2p-p=5-1
ie., p=4. Ans.

Q. 20. If the roots of the quadratic
equation ax? + bx + ¢ = 0 are equal, then
show that b2 = 4ac.

Solution : The given equation is
ax2+bx+c=0

Let the roots of ax? + bx + ¢ =0 be a
and a.

.. Sum of theroots =a+a= - =

a
-b
or 200= —
a
. b
ie., o= ——-
2a

Also, product of the roots = a.a. = £
a

or o = <
a
_£2_£ |:'_‘a:—b}
2¢) "« 2a
or b e
4a? T a
b2 =4ac. Proved.

Q. 21. Find the value of p such that
the quadratic equation

2-p+6)x+22p-1)=0
has sum of the roots as half of their
product.
Solution : The given quadratic
equationis
2-p+6)x+22p-1)=0
Here,a=1,b=—(p +6)
and ¢c=22p-1)
.. Sum of the roots
_=b  —[=(p+6)] _

» 1 (p+6)
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and product of the roots
c 2@2p-1)
=2 1 =22p-1

Since, sum of the roots

= % x product of the roots

1
p+6= §><2(2p—1)

or p+6=2p-1

or p—-2p=-1-6

i p="1. Ans.

Q. 22. Find the value of p such that
the quadratic equation

x2-2p+1Dx+Bp+7)=0
has sum of the roots as one-third of their
product.
Solution : The given quadratic
equationis
2-2p+1Dx+Bp+7)=0
Here,a=1,b= -2p+1)
and c¢=Gp+T7)
. Sum of the roots
_=b _ —[-@2p+1)]
T e 1
=2p+1)
and product of the roots
_ ¢ _3p+T7
a1
Since, sum of the roots

=@Bp+17)

= % x product of the roots

2p+1= %X(3p+7)

or ©6p+3=3p+7
or 6p-3p=T7-3

or =4
4

= —. Ans.
P=3

Q. 23. Ifone root of x2— 3x + p = 0 be
double the other, find the value of p.

Solution : The given equation is

x2-3x+p=0
Here,a=1,b=-3,c=p
Let the roots be a and 2a.

.. Sum of the roots

=a+2a= -b = —(=3
a 1
or 3o.=3
or a=1
and product of the roots
= (@@= =2
a 1
or 202=p
or 2(1)2=p, [ a=1]
s p=2. Ans.
Q. 24. If one root of the quadratic
2

equation 3x2+ px +4=01s 3 find the
other root of the equation. Also find the
value of p.
Solution : The given equation is
3x2+px+4=0
Also, given that one root of the

. 2
equation = §

Let the other root of the equation
be a.

Here,a =3,b=pandc=4
-b
Sum of the roots = o

. 2 _ i N
le., o+ 33 .1

c
and product of the roots = o

ie., (oc)x(gj = %

or a=2
Now, putting the value of o in equa-
tion (i), we get

2+g=—
3

w |

or

w| oo

P
3

. p=-8
Hence, other root = 2 and p = - 8.
Ans.

Q. 25. Find the value of k so that the
equation 4x2 — 8kx — 9 = 0 has one root
as the negative of the other.
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Solution : The given equation is
452 —8kx —9=0
Here,a=4,b=—8kandc=-9
Let o and B be the roots of the given
equation.
Then by the given condition,

a=—p
or a+pB=0
Now, sum of the roots
P = b _ —(-8%k) - ok
a 4
But a+p=0
- 2k =0
ie., k=0. Ans.

Q. 26. Ifoneroot of 6x2+ 11x +p =0
be reciprocal of the other root, find the
value of p.

Solution : Let the roots be o. and a'

The given equation is
6x2+1lx+p=0
Here,a=6,b=11andc=p

.. Product of the roots = <

a
. P
€., oUX— ==
i.e il
or 1=2
6

p=6. Ans.

Q. 27. Form a quadratic equation
with irrational coefficients, one of whose

roots is 3 + 24/3.
Solution : Given, one root of the

quadratic equation = 3 + 24/3.

Since, irrational roots occur in con-
jugate pairs, therefore the other root of

the quadratic equationis 3 — 243 .
: S = sum of the roots

= (3+2V3)+ (B -2V3)

=3+2/3+3-2/3 =6
and product of the roots,

p=(3+2J3)x(3-23)
= (3)2 - (24/3)?
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=9-12=-3
.. The required quadratic equation
is

x2-Sx+P=0
orx2—6x+(-3)=0
x2—6x—-3=0. Ans.

Q. 28. Form a quadratic equation

whose one root is 2 + /5 and sum of the
roots is 4.
Solution : Given, S = sum of the

roots = 4 and one root = 2 + «/5
.. Other root

4-(2++5)
4-2-.5
2-5

Now, P = product of the roots
= (2++5)x(2-+5)

=2’ -(\5)?=4-5=-1
Hence, the required quadratic

equationis
x2—-Sx+P=0
or x2—-4x+(-1)=0
x2—4x-1=0. Ans.

Q. 29. Form a quadratic equation
whose one root is \[5 and product of the

roots is — 2\/5.
Solution : Given, one root = —+/5

and product of the roots = — 2./5.
Let the other root be a.

:. P = product of the roots = — 2/5
ie., \/5><oc =_25

S o=-—2.
Now, S = sum of the roots
=5 +(-2)

=J5-2
.. The required quadratic equation
is
x2-Sx+P=0
x? +(2-+B6)x—2J5 =0. Ans.
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Q. 30. If o.and B are the roots of the
quadratic equation

ax?+bx+c=0,
then find the values of :

1 1 2 2
Ol (ii)OEJFEX
(i) ad + B3 (v) a3p + B3

B N o4 pa
(v) o !+ B,l (vi) at— B4

Solution : Since, o and B are the
roots of the quadratic equation
ax?+bx+c =0

a+pf=—
a

and aB=£-

a

N
=
o

. o
te, — 7T

B o

3abc — b°

a‘c
(iii) o+ B3 =(a + B)?— 3aPla +p)

(-2 -(2)-2)

—b s
o’ a?
- b% + 3abe
=5

_ 13
le., ad+p3= M- Ans.
a
(iv) a®p + B3a = of (a2 + B2)

=of [(o + B)2—2ap]

2
_c (_b) _zxff}
a a a
_ e[’ 2
_a_az a
=£_b2—2ac
a_ a2
b% -2
ie.,a’p + P3a = ol 3 ac), Ans
_o+B _a+p _o+P
) il l+1 = Bra
a B af
=QB=£~ AnS.
(vi) at—p*

=(a+ ) (a?+ B2 (a—B)
=(a+B) [(a + B)2—2a8]

[{(o +P)? — 4apl

G-

B (—b) b2 — 2ac]|| |b% - 4ac
a)| o a®
Le,at—p*

= ;f (1% — 2ac) (\/b® — 4ac ). Ans.
a
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Q. 31. If a.and B are the roots of the

quadratic equation
3x2+8x+2=0,
find the value of :
@) o2 + p2 @) ol + B3
2 52
(i11) B3 + a3p4 (v) B + o

() ot + B4
Solution : Since, o and p are the
roots of the quadratic equation
3x2+8x+2=0
Here,a =3,b6=8,c=2

Lo+ — = —
a

C
ofp=—=
a

() a?2+p2=(a+P)2-20B

and

2. B2 = — — . .
o+ B 9 9 Ans

(i) o+ B3=(a+ P2 —3ap (a+P)
3
)l
3 3\ 3

512 16

-——+
27 3

-512 +144
27

368

27
(iii) a4B? + o3P = o3B3 (. + B)

= (af) (o + B)
_(2V(_8 _8x(_8j
_[3j (_3j"27 3

o3+ apt= - 6, Ans.

81
o B o
@iv) B+a = op
_ (a+p)° —30p(a+p)
ap

a3+ pB3=— Ans.

Quadratic Equations | 93

~512 16 -512+144

+
27 3 _ 27
2

2
3 3
8

- 36

27

2

3
_ —368x3

27 x 2
2 2
o B

-184
B o 9
(V) o4 + Bt = (02 + P2)2 — 202p2

= [(a + B)2 = 20p1%2 — 2(ap)?

[ ]
[53To

B (52)2 8 2704 -72

Ans.

9 9~ 81
2632
ot + Bt= 31 Ans.

Q. 32. If o and B are the roots of the
quadratic equation x> — 5x + 4 = 0, find

1 1
the value of — +— — 2ap.
a B

Solution : Since, o and B are the
roots of the quadratic equation
x2-5x+4=0
Here,a=1,b=-5,c=4

G+B=;b=5
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5 5
= Z —-2x4 = 4 8
= - 27, Ans.
4
Q. 33. If a.and B are the roots of the
quadratic equation
X2+x-2=0,

find the value of a1 — 1.
Solution : Since o and B are the
roots of the quadratic equation
x2+x-2=0
Here,a=1,b=1,c=-2

(x+[3=;b=—1
a
and =£——2
a
g_pa_ 11
o B = 5
B—a —(a—PB)
ap P
=y + ) — 4apl
- o
- (-1)% —4(- 2)]
- )
_1/1+8
)
(1*1—[3’1= ﬁzﬁ Ans.
2 2

Q. 34. If a.and B are the roots of the
quadratic equation x2— 8x + k = 0, find
the value of k, if o2 + B2 = 20.

Solution : Since, o and B are the
roots of the quadratic equation

-8x+k=0.
Here,a=1,b=-8,c=%
(1+B=—é=8
a
and ocB-—-k

Also given, oc2 +B2=20
(0 +BP—-2ap =20

or (82-2x k=20,
[Putting the values of a + B and af}]
or 64 -2k =20
or —-2k=20-64=-44
: k=22. Ans.

Long Answer Type Questions

Q. 35. If o and B are the roots of the
equation x2—6x + 4 =0, find the value of

(§+Ej+2(i+;j+3aﬁ.

Solution : Since, o and B are the
roots of the equation x2— 6x + 4 =0
Here,a=1,b=-6,c=4

a+ﬁ=_—b=6
a

c
and o = P 4
Therefore,

(£28).2(201) 0
[0 a2

op ap
2
_ (ot P-2ap  ofa*Bl 500
of aoff
2
=(6) —2x4+2(6j+3x4
4 4
= 36-8 5. 19
4
=§+3+12
4
=7+3+12=22. Ans.

Q. 36. If o and B are the roots of the
equation 6x%+x— 2 =0, find the value of :
Lo B y )
@) B o @) (o —B)2 + 4ap.
Solution : Since o and B are the
roots of the equation

6x2+x-2=0
Here,a=6,b=1,c=-2
-1
0L+[3=—é=7
a
c -2 -1
d = = ——-—- = —
and - of= =g =g
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25
36 _ 25

112
3
(ii) (a—PB)2+4ap
=02+ P2-2ap + 40P
=02+ B2+ 2aP =(a+p)?

[— 1)2 L An

“\"6) " 36 .
Q. 37. If o and B are roots of the

quadratic equation x2 — 1 = 0, form an

) 20 28
equation whose roots are F and o
Solution : o and  are the roots of
the quadratic equation
x2-1=0
Here,a=1,b=0andc=-1
b
a+pfp=—-—=0
a
A Y
a 1
We have to form an equation whose

26

2
roots are 2% and —-
B o

.. Sum of the given roots (S)

_ 20 2B
B a
_ 20% +2° _ 2a® +p)
of of
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_ gl B)? — 20l
op
2
g 207 —2-1] _
-1
and product of the given roots
20 2
o
.. The required quadratic equation is
x2-8Sx+P=0
or x2-(-4)x+4=0
x2+4x+4=0. Ans.
Q. 38. If . and B are the roots of the
equation x2—3x—2 =0, form an equation
whose roots are
1 J 1
20+ B an 28 + o

Solution : o and  are the roots of

-4

ie.,

(P)= =4

the equation
x2-3x-2=0
Here,a=1,b=-—3andc=-2
Loa+p= -2 = —(=3) _g
a 1
-2
and of=—="" =-2
a 1
We have to form an equation whose
1
roots are

20+ and 2B+(x'
.. Sum of the given roots (S)
1 1
T 2 1p 2B+
28+a+ 20+
" 20+ P) (2B + )
3a.+ 3B
4a[3+2[32+2a2+0c[3
3(a+p)
5af + 2 (a® +p?)
3(a+p)
5ap + 2[(a + B)* — 20p]
3(@3)
5(-2)+2(3)° -2(-2)]
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9 9
~10+26 16
and product of the given roots (P)
1 1
= X
20+B 2B+ 0
1
4af + 282 + 202 + ap
1
5ap + 2[(a + B)? — 20p]
1
5(-2)+2[(3)?% -2 (- 2)
1 1
~10+26 16

.. The required equation is
x2-Sx+P=0

le., S =

te,P=

. 16x2—-9x +1=0. Ans.

Q. 39. The two roots o. and B of a
quadratic equation are related by the
equations o+ =9,a— B = 1. Form an
equation whose roots are 3o. and .

Solution : Given,a + =9 ..(1)
o—p=1 ..3Gi)
Adding equations (i) and (ii), we get
20.=10
Le., a=5.

Substituting this value of a. in equa-
tion (i), we get
5+p=9
or p=9-5=4.
We have to form an equation whose
roots are 3o and P.

.. Sum of the given roots (S)
=30+
=3(5)+4=19,

[ a=5,p=4]

and product of the given roots (P)

=3axPf=3x5x4=60

.. The required quadratic equation is

x2-Sx+P=0

x2—19x + 60 = 0. Ans.

Q. 40. If o and B are the roots of the
equation ax?+ bx + ¢ = 0, show that 20,
2B are the roots of the equation

ax? + 2bx + 4c = 0.

Solution : Since o and B are the
roots of the equation

ax?+bx+c=0

OL+B=7
a

and off = <.
a

We have to form a quadratic equa-
tion whose roots are 2o and 2.

~.Sum of the given roots (S)

=20+ 2 =2(a+p)

- 2(_bj - _27b
a a

and product of the given roots (P)

=20 x 2B =40p = de,
a
.. The required quadratic equation is
x2-Sx+P=0
- 2b
or x° —(jx+40 =0
a a
or ax?+ 2bx +4c=0
Hence, 20 and 2B are the roots of
the quadratic equation

ax?+ 2bx + 4¢ = 0.

Q. 41. Form an equation whose
roots are the cube of the roots of the
equation, x> + mx + n = 0.

Solution : Let oo and B be the roots
of the equation

x2+mx+n=0
Here,a=1,b=m,c=n

We have to form an equation whose
roots are the cube of the roots of the given
equation, i.e., the roots are a? and 3.

.. Sum of the given roots (S)

=ad+p3
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=(a+pP-3ap (a+p)
=(-m)3-3(n)(-m)
=—m3+ 3mn

and product of the given roots (P)
= a3 x B3 = (af)?

=(n)3 = nd.
.. The required quadratic equation is
x2—-Sx+P=0

or x2—(—m3+3mn)x+n3=0
or x2+ (m3—3mn)x + n3=0.Ans.

Exercise 4.5

Multiple Choice Type Questions
Q. 1. Which of the following can be
factorized into the product of real linear
factors ?
(@)2x2-5x+9 (b)3x2+4x+6
(c)2x2+4x-5 (d)5x?2—3x+ 2.
Q. 2. Which of the following can be
factorized into the product of real linear
factors ?
(a)2x2—4x-1 (b)2x2-5x+4
(0)x2—2x+2 (d) 7x2 — 3x + 2.
Q. 3. Which of the following cannot
be factorized into the product of real
linear factors ?

(a)4x2—-12x+9 (b) 7x2—-3x+2
(b) x2 + 6x + 8 (d) 3x2 —4x + 1.
[Ans.: 1. (¢), 2. (a), 3. (b).]

Very Short Answer Type Questions

Q. 4. Determine which of the follow-
ing quadratic polynomials can be
factorized into a product of real linear
factors :

@) 2x2+4x-5

@) 2x2—-b5x+17

@) x2+2x + 4

(v) bx2-2x -1

() V2x% — 33x + 42

i) V3 22 — x + 24/3.
Solution : (i) 2x2 + 4x— 5
Here,a=2,b=4andc=-5
D=0b2-4ac
=(4)2-4(2)(-5)
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=16+40=56>0
Since, b2 —4ac >0
.. The given quadratic polynomial
can be factorized into a product of real
linear factors. Ans.
(ii) 2x2—Bx + 7
Here,a=2,b=—5andc="7
D=b2-4ac
=(=52-4(2)(7)
=25-56=-31<0
Since, b2 —-4ac< 0

.. The given quadratic polynomial
cannot be factorized into real factors.
Ans.
(iii) x2 + 2x + 4
Here,a=1,b=2andc=4
D=b2—4ac=(22-4(1)4)
=4-16=-12<0
Since, b%2—4ac<0
.. The given quadratic polynomial
cannot be factorized into real factors.
Ans.
@(iv) 5x2—-2x -1
Here,a=5,b=—-2andc=-1
D=0b2-4ac
=(-22-405B)(-1
=4+20=24>0
Since, b%2—-4ac>0
.. The given quadratic polynomial
can be factorized into a product of real
linear factors. Ans.

(V) V2x% — 33x + 442
Here,a = J2,b = —3J3 and ¢ =
42.
‘ D=0b2 —4ac
= (-343)% - 4 (2)42)
=27-32=-5<0
Since, b2 —4ac< 0

.. The given quadratic polynomial
cannot be factorized into a product of real
linear factors. Ans.

(vi) 3x% —x+243
Here,a = J3,b=—1andc= 23
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D =b2—4ac
= (-1? - 4(/3) (2V3)
=1-24=-23<0

Since, b%2—4ac< 0
.. The given quadratic polynomial
cannot be factorized into real factors.
Ans.

Q. 5. In the following, find the set of
value (s) of p for which the quadratic
polynomial has real linear factors :

@) x2-px+4

@) u -4u+p

(1) 2x2+6x +p

(iv) px?+ 2x -3

() 2x2-3x+p

(vi) px?+ 8x - 2.

Solution : (i) x2—px + 4
Here,a=1,b=—pandc=4

D=5b%2—4qac
=—pr-41)4)
=p?2-16

The given quadratic polynomial has
real linear factors, if b2 — 4ac >0

ie., p%2-16>0

= (@E-49@P+4)>0

Either,p—-4>0andp +4>0

= p=>4andp>-4

= p=24

or p—4<0andp+4<0

= p<4andp<-4

= p<-4.

Hence, the given quadratic poly-
nomial has the real linear factors for p <
—4orp=>4. Ans.

(i) u2—4u+p

Here,a=1,b=—-4andc=p

. D=b%2-4ac=(-4)-41) (p)

=16 — 4p.

The given quadratic polynomial has
real linear factors, if b2 — 4ac > 0.

ie, 16—-4p=>0

= 4p <16

or p <4.

(iii) 242+ 6x + p

Here,a=2,b=6andc=p

Ans.

D=b2-4ac=(62-4(2)(p)
=36-8p
The given quadratic polynomial has
real linear factors, if b2 — 4ac > 0.

t.e.,36 -8p >0
= 8p< 36
36
or ps 8
9
or ps 9 Ans.

(iv) px2 +2x -3
Here,a=p,b=2andc=-3
D=0b2-4ac
=(2)2-4()(-3)
=4 +12p.
The given quadratic polynomial has
real linear factors, if

b%2—4ac>0.
ie., 4+12p>0
12p>-4
or P>—i
12
1
or PZ—g' Ans.

(v) 2x2-3x +p
Here,a=2,b=—3andc=p
D=52-4ac
=(-32-42)(p)=9-8p
The given quadratic polynomial has
real linear factors, if

b2—4ac>0
ie., 9-8p>0
or 9>8p
or 8p<9
or Pﬁg' Ans.

(vi) px? + 8x -2
Here,a=p,b=8andc=-2
D =b2%2-4ac

=(8)2-4(p)(-2)

=64+ 8p
The given quadratic polynomial has

real linear factors, if
b2—4ac>0


http://www.print-driver.com/order?demolabel-en

le., 64+8p>0
or & >—-64
: p>-8. Ans.

Q 6. Factorize the following quad-

ratic polynomial, whenever possible :

@) x?2+4x+1

@) x2+2x—6

(T11) 3x2+ 5x + 2

(v) x2+ 2x— 14

©) x2+4J2x+6

(vi) 8x2+43x+ 15

(vii) 40 + 3x — x2

(viti) 10x2—-9x -7

(ix) 242x% + 4x + 2
(x) J7x? —6x —137.

Solution : (i) x2 + 4x + 1
Here,a=1,b=4andc=1
D=b2%2-4ac

=(4)2-4(1)1)=16-4
=12>0.

Since, b%2—4ac>0

..The quadratic equation
x2+4x+1=0

has real roots, given by

_—b+\/l_)_—4+\/E
- 2a 2@
-4
_ +2\/___2+\/—
2
4 go—b-D _—4-412
and B= o T 2
_—4-2J8
- 2
=-2-43.
Since,

ax?+bx+c=a(x—a)x-p)
sx? +dx+1

=[x—(-2++3)x

orx2+4x+1

—(=2-43)

= (x+2-3)(x+2++/3). Ans.
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(i) x2+2x-6
Here,a=1,b=2andc=-6

D=0b2-4ac
=(2)2-4(1)(-6)
=4+24=28>0

Since, b2 —4ac >0

.. The quadratic equation x2 + 2x —
6 = 0 has real roots, given by

_—b+\/5_—2+\/%
4T T T 20
=—2;2f C1447
~b-JD _-2-438
alld B: =
2a 2@1)
=—2—22ﬁ=_1_ﬁ
Since,
ax2+bx+c=alx—a)x—B)
“x2+2x—-6=1x —(—1+\/_)
x—(=1-+7]

or x2+2x—6 =

(x +1=~T)(x +1++7). Ans.
(iii) 3x2+ 5x + 2
Here,a=3,b=5andc=2

D=0b2-4ac
=(5)2-4(3)(2)
=25-24=1>0

Since, b2 —4ac >0

.. The quadratic equation 3x2 + 5x
+ 2 = 0 has real roots, given by

_—b+\/5_—5+ﬁ
2a 2(3)
_—-o5+1 -4 -2
- 6 6 3
4 po=b-YD _-5-41
T 2 213
-5-1 -6
= = — =-1
6 6
Since,

ax?2+bx+c=alx—a)x-p)
©3x2+5x+2
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=3{x—[_2ﬂ[x—(—l)] _ o222 -2V2
3 2 2
=3[x+2}[x+1] = -2
3 -b-+D
ie.,3x2+5x+2=08x+2)(x+1). and fB= T oa
Ans.
(iv) 22 + 22 — 4 _—42-8
Here,a=1,b=2andc=-4 2@
D=0b%—4ac —42-2J2 -6J2
=(22-41)(-4) = 9 Y
=4+16=20>0 -y

Since, b2 —4ac >0
.. The quadratic equation x2 + 2x —
4 =0 has real roots, given by

Since,
ax?+bx+c=a(x—a)x-p)

_b+D _2+m =1[x—(—\/§)][x—(—3\/§)]
T T T 20 = (x +/2) (x +342). Ans.
(vi) 8x%2 + 43x + 15
=_2;2\/3=_1+\/§ Here,a=8,b =43 andc=15
o D =b2%2-4ac
~b-D -2-+20 = (43)2-4(8)(15)
and f=—0"— =" = 1849 — 480 = 1369 > 0
Since, b2 —4ac >0
- -2-25 = _1-+5 .. The quadratic equation 8x2 + 43x
2 + 15 = 0 has real roots, given by
$1nze,<;x2+fx+c=a(x—a)(x—B) a__bJ”/E  _43+ V1369
Sox2+ 2x — o0 2®)
=1[x_(_1+\/3)] __43+37_;6__§
[x - (—1-+5)] - 16 16 8
le,x?2+2x—4 _—b—\/ﬁ_—43— 1369
= (x+1-v5)(x+1++5). Ans, and  p=—p T = o0
) 5% +42x + 6 _-43-37 _-80 _
Here,a=1,b= 4/2 andc=6 16 16
D=b2_4ac Since, ax? + bx +c=a (x —a) (x — B)
) o 8x%2 +43x + 15
= (42)* =4 (1) (6) 5
=32-24=8>0 =8{x—(—8ﬂ[x—(—5)]
Since, b2 —4ac >0
. The quadratic equation x? + 4/2x =8 (x + 3) (x +5)
+ 6 = 0 has real roots, given by 8

—b+\/5_—4\/§+\/§
2a - 2()

8(8"; 3) (x +5)

o=


http://www.print-driver.com/order?demolabel-en

l.e., 8x2+43x+15
=(8x + 3) (x +5). Ans.
(vii) 40 + 3x —x2
Here,a=-1,b=3 andc =40
D =b2-4ac

=(3)2-4(-1)40)

=9+160=169>0
Since, b2 —4ac >0
.. The quadratic equation 40 + 3x —

x2 = 0 has real roots, given by

~b+VD  —3+4/169

o=

2a T 2(-1
-3+13 10
=5 5=
and p= -b-VD _-3-169
2a 2(-1
-3-13 16
=g "2 78
Since, ax? +bx +c=a (x —a) (x — B)
o 40 + 3x —x2

=(-Dx-(-5]x-8)
=(=D&x+5)x-8)
l.e.,40 + 3x—x2=(x + 5) (8 —x).
Ans.
(viii) 10x2 - 9x -7
Here,a =10,b=—9andc=-"7
D=0b6%2-4ac
=(-92-410)(-17)
=81+280=361>0
Since, b2 — 4ac > 0.
.. The quadratic equation 10x2 —9x
— 7 =0 has real roots, given by

-b+D
o= ——
2a
_—(—9)+\/361
- 2 (10)
_9+19 28 7
T 20 20 5
-b-D -(-9)-+361
and B= =

2a 2(10)
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~9-19 -10 -1

20 20 2
Since,
ax2+bx+c=alx—a)x—B)
5o 10x2—9x -7

to(x-F)[x- (-3
5 2
10(5x—7j(2x+1j

5 2
1..,10x2—-9x - 7=(5x—-7) 2x + 1).
Ans.

(x) 2V2 22 +4x + /2

Here,a = 2J2,b=4andc= 2
: D=0b2-4ac

= (4 - 4(2V2) J2)
=16-16=0
Since, b2 —4ac=0

:. The quadratic equation 2/2x> +
4x ++/2 = 0 has real roots, given by

. ~b+JD _ —4+10

2a  2(2V2)

_ -4 __1

VNN )
andﬁ—i_b_\/ﬁ—i_él_\/6

22 2(2/2)

_ -4 _ 1

IV NCRENG)
Since, ax?2 +bx +c=a (x—a) (x — B)
o2 %% v 4x+ 2
_ 1 1
oo 3]
_ V2x+1][V2x+1
= J2 (2 x+ D72 Ans.

(%) J7x® — 6x — 137
Here,a = J7,b=-6
and c=- 137
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. D=b%2—4ac

= (-6 —4(T) (- 137)
=36 +364=400>0
Since, b%2—4ac>0

~. The quadratic equation \/7x? — 6x
— 1347 =0 has real roots, given by

~-b+JD ) —(—6) ++/400

T 2 2 (J7)
6+ 20 26 13
BN AN N
nd B=—b—@=—<—6)—m
2a 2 (V1)
6 — 20 —-14
=57 cam -V

Since, ax2 +bx +c=0

AT %% - 6x— 137

_ ﬁ[x—\l/;}[x—(—ﬁ)]

=ﬁ{ﬁxﬁl3}[x+ﬁ]

ie., J7x* —6x — 137
= fTx—-13)(x +/7). Ans.

Short Answer Type Questions

Q. 7. Find the value of a and b such
that (x + 1) and (x + 2) are factors of the
polynomial x3 + ax? — bx + 10.

Solution : Here,

px) = x3 + ax? — bx + 10

Since, (x + 1) as well as (x + 2) is a
factor of p(x), so — 1 as well as — 2 are
the zeros of p(x).

p(—=1)=0andp(-2)=0

Now, p(=1)=0

=(-12+a(-12-b6(-1)+10=0

or —1+a+b+10=0

or a+b=— .1

and p(=2)=0

= 2P+a(-2)2-b(-2)+10=0

or—8+4a+2b+10=0

or 20 +b=-1

(i)

On solving equations (i) and (ii), we
get

a=8,b=-17. Ans.

Exercise 4.6

Multiple Choice Type Questions

Q. 1. The solution set of the equation
5r+1l 4 52-x=1261is :

(a){1, 2} (b){1,-2}

©{-1,2} @f{-1,-2}.

Solution : The given equation :

Hr+l 4 52-x=126
2

-  5%5 +§7 =126

Putting 5* = y, the given equation
becomes

5y+§ =126

Yy
Multiplying both sides by y, we get
5y% + 25 =126y
or 5y2—- 126y +25=0
or 5y2—125y—-y+25=0
or 5y(y—25)-1(y—25)=0
or (y-25)(y-1)=0
1
y=250ry= 5
Now, when y = 25, then
5 =25 = 5*=52%je.,x =2

1
and when y = 5 then

1
5x=g =>5=51je,x=-1

Hence, the solution arex =—1, 2.
Q. 2. The solution set of

2] a3 -

X+—| —2|Xx=——| =41is:
x 2 x

(a) {17 - 1’ 27 _2}

(b){1,-1,-1/2,1/2}

©1{1,-1,-1/2,2}

@{1,-1,-2,1/2}

Solution : The given equation is

R
x 2 x|
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x—==0
x
2 -1
= =0
x
= x2-1=0
= x2=1
: x==1
1 3
x————:O
or o
1 3
= x—= = —
X 2
x2—1_§
= x 2
= 2x2-2-3x=0
= 2x2-3x—-2=0
= 2%2-4x+x-2=0

=2x(x-2)+1x-2)=0
= x-2)2x+1)=0
= x—2=0o0rx=-1/2
x=2

Hence, the solutions are

[1,-1,-1/2,2]. Ans.
Q. 3. The solution set of

Jix -3+ 2x+3 =61is:

()37,9 (b)111,3
(3,9 (d) None of these
Solution : The given equation is

Jdx -3+ 2x+3 =6
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= J4x -3 =6-2x+3

Squaring on both sides, we get
4x—-3=36+2x+3-12/2x + 3

ordx—-3-36—-2x—3=-12,/2x + 3
or2x—42=-12,/2x +3

or x—21=-6,2x+3

Again squaring on both sides, we get
x2—42x + 441 = 36(2x + 3)

orx2—42x +441—-"72x —-108 =0

or x2—114x+333=0

or x2—3x—111x+333=0

or x(x-3)—111(x-3)=0

ie., x=3orx=111

Hence, the solutions arex =3, 111.

Q. 4. The solution set of

2
[ X j —5[ X j+6=0is:
x+1 x+1
23 ol
3 3
(c) [—2,2j (c) [_2’_2j‘

Solution : The given equation is

2
Y 5% |+6=0
x+1 x+1

Let S
© x+1_y
y2-5y+6=0

= y?-3y—-2y+6=0
= yy-3)-2(y-3)=0

y-3)y-2)=0
ie., y=3ory=2
Now, when y = 3, we have
x —_
x+1
or x=3x+3=>2x=-3
= x=-3/2
and when y = 2, we have
T oo
x+1
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Very Short Answer Type Questions

= 2x+2=x

= x=-2

Hence, the solutions are
x=-2,-3/2. Ans.

Q. 5. The solution set of (x + 1) (x + 2)

x+3)(x+4)—120=01s:

(a)(1,6) (b)(-6,1)
(e)(-1,-6) (d) None of these.
Solution : The given equation is
+Dx+2)x+3)(x+4)-120=0
= [c+1) @+ 4] [(x+2)(x+3)]
=120
= @2+5x+4)(x?2+5x+6)—120=0
Putting x2 + 5x =y, we get
y+4)(y+6)—120=0
= y2+10y+24-120=0
= y2+10y-96=0
= y2+16y—-6y—-96=0
= yly+16)-6(y+16)=0
= (¥+16)(y-6)=0
i.e., y=—16o0ory==6
Now, wheny =—16
x2+b5x=-16
= x2+5x+16=0

_ —5%4(5)" - 41 (16)
2x1

-5+,25-64

2

-5+,/-39

- 2

which is not real.

Now, when y =6, then x2 + 5x = 6
= x2+5x-6=0
= x2+6x—x—6=0
= x(x+6)-1x+6)=0
= x+6)x-1)=0

ie., x=—6orx=1
Hence, the required solutions are
x=-6,1.

[Ans. : 1. (¢), 2. (¢), 3. (b), 4. (d), 5.

Solve the following :
Q.6.x*—10x2+9=0.
Solution : Putting x2 =y, the given

equation reduces to

y2—10y+9=0
or ¥2-9y-y+9=0
ory(y—9)-1y—9=0
or y-9@-1=0
: y=9ory=1
Now, substituting y = x2, we get
x2=9 orx?=1
x=+3orx==+1
Hence the solutions are
x=1,-1,3,-4. Ans.
Q. 7. 4x*—45x2 + 81 = 0.
Solution : Suppose
x2=y (1)
4y2— 45y + 81 =0.
It is quadratic equation in y.
Herea=4,b=-45and c =81

—b+.4 b —4ac

2a
_ —(45) = \[(-45) - 4(4) (8D)
- 2x 4
45+ /2025 - 1296
- 8
45+729  45+27
R
45 + 27 45— 27
= 3 or T
72 18
= E or g
9
y=9or 1
Put in (i),
x2=9 or x2= 9
4

Ans.

K
1l
H
¥V
o
=
®
1l
I+
o | o
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Q.8.2¢—-222-3=0.
Solution : Putting z2 = x, the given
equation reduces to

x2-2x-3=0

or x2-3x+x-3=0

or x(x—3)+1x-3)=0

or x-3)x+1)=0

x=3orx=-1

Now, substituting z2 = x, we get
z22=3o0rz?=-1

z=+3

z2=—1 does not give any real values
of z.
Thus, the real values of z satisfying

the given equation are ++/3. Ans.

Q. 9.x*—13x2+ 36 = 0.
Solution : Putting x2 =y, the given
equation reduces to
y2—-13y +36=0
ory2—9y—-4y +36=0
or y(y—9)—4(y—9=0
or Y-90@-4=0
: y=9ory=4
Now, substituting x2 =y, we get
x2=9orx2=4
o x=x3o0rx==+2
Hence, the solutions are
x=3.-3,2,-2.
Q. 10. 9y* + 20 = 29y2,
Solution : The given equation may
be written as
9yt —29y2+20=0
Putting y? = x, the given equation
reduces to

Ans.

9x2-29% +20=0

or 9x2-9x-20x+20=0
or 9x(x—1)—20(x—-1)=0
or (x-1)(9x-20)=0
x—1=00r9%—-20=0

20
=1or =—
x x= g
Now, substituting y? = x, we get
20

2_-1oryv2= 22
Yy Yy 9
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245

=+lory=+—"=-
y y 3

Hence, the solutions are

’—T Ans.
Q. 11. (x2 + 3x)2— (x2 + 3x)— 6 = 0.
Solution : Putting x2 + 3x = y, the
given equation reduces to
y2-y-6=0
or y?2-3y+2y—-6=0
or y(y—3)+2(y-3)=0
or y-3)y+2)=0
“y—3=0o0ry+2=0
= y=3or y=-—
Now, substituting x? + 3x =y, when
y=3,wehavey+2=0
" x2+3x=3
or x2+3x-3=0
Here,a=1,b=3,c=-3.

I e )

2()

-3+.,9+12
2
—3+421
2
and, when y = — 2, we have
x2+3x=-2

y=1-1,

X =

or x2+3x+2=0
or x2+2x+x+2=0
or x(x+2)+1x+2)=0
or x+2)x+1)=0
x+2=0o0rx+1=0
x=—2o0r x=-1
Hence, the solutions are
_ -3+421 —-3-421 1 -9
2 2 777
Ans.
3 1
Q.12.y—;=§'
Solution : The given equation is
3 1
y—;=§
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Multiplying both sides by y, we get

1

y* -3 = 53’
or 2y2—6=y
or 2y2—-y—-6=0
or 2y2—4y+3y—-6=0
or 2y(y—-2)+3(y-2)=0

or y—-2)2y+3)=0
y—2=00r2y+3=0

y=2or 2y=-3
y=-3/2
Hence, the solutions arey =2, _7
Ans.
1 1 1 1
18, —+ -+ - = ————
Q a+b+x a+b+x
Solution :
1 1 1 1
= —
a b x a+b+x
1 1 1 1
= —_t = = —
a b a+b+x «x

a+b x—-(a+b+x)
ab  (a+b+x)x
a+b —(a+b)
ab =(a+b+x)x
(@+b)a+b+x)x=—abla+b)
(@+b+x)x=—ab
x2+(@+bx+ab=0
x2+ax+bx+ab=0
xx+a)+blx+a)=0
x+a)x+b)=0
x+a=0o0rx+b=0

J

Uy el

x=—aorx=-—b. Ans.

Q14 20+ 2 =9,
X

Solution : The given equation is

2x + 4 =9
X
Multiplying both sides by x, we get
2x2+ 4 =9x
or 2x2-9x+4=0

or 2x2—8x—x+4=0

or 2x(x—4)—1(x-4)=0
or x-42x-1)=0
“x—4=00r2x—-1=0
2c=1
x=1/2

x=4or

Hence, the solutions are x = 4, 9
Ans.
3
Q. 15. 2x - = =5,
X

Solution : The given equation is
2x — 3 =5
x
Multiplying both sides by x, we get
2x2—3 =5x
or 2x2-5x—-3=0
or 2x2—-6x+x—-3=0
or 2x(x—-3)+1(x-3)=0
or x-3)2x+1)=0
© x—3=00r2x+1=0
20=-1
x=—1/2
Hence, the solutions are

x =3 or

1
x=30rx=—§' Ans.

Short Answer Type Questions

Q.16. x — 2/x - 6=0.

Solution : Putting \/x =y, orx =y?2
the given equation reduces to
y2-2y-6=0
Here,a=1,6=-2,c=-6
- 2= (=27 -4 (- 6)
Y= 2

2+ /4+24 2+.28

2 2
2+207 20 £47)
2 2

= 1+7
Sy = 1+\/7 ory = 1—\/7
Now, y = 1+4/7
= Jx = 1+7
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On squaring both sides, we get
x=1+7+2/7 = 8+ 27
andwhen y=1-+7 = Jx = 1-7
On squaring both sides, we get

x=1+7-2J7 = 8-27.
Hence, the solutions are

x=8+27,8-2/7. Ans.

2 2
Q.17. [x_ﬂ —13(’“1) +36
X + X +
= 0.

x—1
x+1
given equation reduces to
y2—-13y +36=0
or y2—9y—-4y+36=0
or y(y—9)—4(y-9)=0
or y-9@-4=0
y—9=00ry—4=0
y=9o0or y=4
Now when y = 9, then

2
(x—l) _9
x+1

Taking square root of both sides, we
get

2
Solution : Putting [ ] =y, the

x—1

=+3
x+1
x—1=3@x+1),
(Taking + ve sign)
or x—1=3x+3
or -2x=4
le., x=—2
and x—1=-3(x+1),
(Taking —ve sign)
or x—1=-3x-3
or 4x = —
ie., x = —1«
2

and when y = 4, then

x—12_4
x+1) ~
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Taking square root of both sides, we
get

x—l=iz
x+1
x—1=2(x+1),
(Taking + ve sign)
or x—1=2x+2
or -x=3
ie., x=-3
and x—1=-2(x+1),
(Taking —ve sign)
or x—1=-2x-2
or Ix=-1
ie., X = —1-
3
Hence the solutions are
1 —_
2, Ty -3 3 Ans.
Q18.6[x 3] *=3 L 1-0,
2x+1 2x +1

2
Solution : Putting ’x— 3 =y,
2x+1
3

x_
2x +1
to

= y2 the given equation reduces

6y2—5y+1=0
or 6y2—3y—-2y+1=0
or 3y2y-1-12y-1)=0

or 2y-1DBy-1=0
2y-1=00r3y—1=0
2y=1lor3y=1
1 1
Y=g oty
1
Now when y = PX then

x-3 1
Vox+1 - 2

Squaring both sides, we get
x-3 1

2 +1 4
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On cross multiplication, we get
4x—12=2x+1

or 4x—-2x=1+12

2x =13
13

x=

ie., 3

1
and, when y = 3’ then

x—3 B l
2x+1 3

Squaring both sides, we get

x-3 1
2¢+1 9
On cross multiplication, we get
Ix—-27=2x+1
or Ox —2x=1+27
or Tx =28
le., x=4
. 13
Hence, the solutions are x = 4, o
Ans.

Q. 19. 2x + 3 L6 x+1 -7,
x+1 2x +3
3
x:t—landxqt—g-

Solution : The given equation is

2x +3 L6 x+1 _7
x+1 2x +3

Putting (296 hi 3j =yand
x+1
x+1 1
S0 ==,
2x + 3 y
the given equation becomes
y+ 6 =7
Yy
Multiplying both sides by y, we get
y2+6="Ty
or y2—-Ty+6=0

or y2-6y—-y+6=0
or y(y—6)-1(y-6)=0
or y-6)y-1=0

y—6=00ry—1=0
y=6or y=1
Now, when y = 6, then

2x + 3
x+1 =6
or 20 +3=6x+6
= 2x—6x=6-3
. -3
or—4x=31ie.,x= 4
and, when y = 1, then
2x + 3 _1
x+1
or 2c+3=x+1
or 20—x=1-3
or x=—2

Hence, the solutions are

Ans.

rE-2Zoy

Q.20. 253|421 )_3
x—1 % — 3

3
wherex #1 and x # 9

Solution : The given equation is

2x—3 4 x-1 _3
x—-1 2x—3
Putting (2x—13] = y and then

-1
X = l, the given equation be-
2x -3 y

4
comes Yy —— =3

y
Multiplying both sides by y, we get
y*—4=3y
or y2—-3y—4=0

or y2—4y+y—-4=0
or yy—-4)+1(y—-4)=0
or y-4@y+1)=0

y—4=0o0ry+1=0

y=4or y=-—1
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Now, when y =4, then
2x—3

x—1 =4
or 2x—3=4x—-4
= 2c—4x=—4+3
or —2x=—1z.e.,x=§
and, when y = -1, then
2x — 3 _ 1
x—1
or 2c—3=—x+1
= 2c+x=1+3
) 4
or 3x=41ie.,x= 3
14
Hence, the solution are x = 2’3
Ans.

5
Q. 21. 3\/§+3\/; =10, x #0.

Solution : The given equation is

X 5
3,[—+3,/— =
: x 5 1
Onputtlng\/; =y and\/; _;,

the given equation becomes

3y + 3 =10
Yy
Multiplying both sides by y, we get
3y2+ 3 =10y
or 3y2—-10y+3=0

or 3y2—-9y—-y+3=0
or 3y(y—3)-1y-3)=0
or y-3)By-1)=0
s y—3=0o0ry=3
or 3y—-1=0

Iy=1
_1
Y= 3

Now, when y = 3, then
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Squaring both sides, we get

§=9i.e.,x=45

and, when y = %, then

T 1
5 3
Squaring both sides, we get
x_1 l.e.,x = 5
5 9 7709
Hence, the solutions are x = 45, g
Ans.

Q. 22. 3« +2 + 3= = 10.
Solution : The given equation is

becomes

3@+2) 4 3=+ =10
or 3*. 32+ 3+%=10
or 9.3" + 1 =10
3x
Putting 3* = y, the given equation
9y + 1 =10
Yy
Multiplying both sides by y, we get
9y2+ 1=10y
or 9y2-10y+1=0

or 92 -9y —y+1=0
or Yyy-1D-1y-1)=0
or -DOy-1=0
y—1=00r9y-1=0
y=1or =1
1
Y= 9

Now, wheny =1, then 3*=1
= 3*=(3)1ie.,x=0

and, when y = %, then

3x=1
9

:>3’C=i2 =32ie,x=—2
3

Hence, the solutions are x =0, — 2.
Ans.


http://www.print-driver.com/order?demolabel-en

110 | Anil Super Digest Mathematics X

Q. 23. 5¢+ 1D + 5@-0 = 53 + 1, or 8y-1=0
Solution : The given equation is or 8y =1
B+l 4 5@-2 =534+ 1 1
Y=g

or 5%51+525%=125+1 8

9 Now, when y = 8, then

or 51.5x+5—=126 20=8=20=23]e.,x=3
536
Putting 5* = y, the given equation and, when y = 1’ then
becomes 8
1
by + 22 =126 ==
y
Multiplying both sides by y, we get = o — is =23je,x=—3
2
5y% + 25 =126
voE Y Hence, the solutions are x = 3, — 3.
or 5y2—-126y +25=0 Ans
or 5y2-125y -y +25=0
.25, 217 —x =x— 1.
or By (y—25)— 1(y—25)=0 Q =

(y—25) (By—1)= 0 Solution : The given equation is

y—25=00r5y—1=0 V21T -2 =x =T

Solution of this equation must satisfy,
217-x>0andx-7>0

ie., 217 >xandx >7

ie., T<x<217

Now squaring both sides of given

y=25o0or by=1

o y=1/5

Now, when y = 25, then
5*=25 = 5*=52je.,x =2

1 equation, we get
and, when y = 5 then 9217 — x = x2 — 14 + 49
1 or x2—13x-168=0
5= = = 5*=51je,x=-1 or x2—-21x+8x—168=0
5 or x(x—21)+8(x-21)=0
Hence, the solutions are x = — 1, 2. or (x—21)(x+8)=0
Ans. ie., x—21=0
Q. 24, 2%+3 = 65 (2*— 1) + 57. x=21
Solution : The given equation is or x+8=0
22+ 3= 65(2:— 1) + 57 x=-8
or 92 93— 65.9¢— 65 + 57 But x = — 8 does not satisfy
7T<x<217

x)2 _ X =
ot . 8(2)-652-+8=0 . Hence, the solution is x = 21. Ans.
Putting 2* = y, the above equation

becomes Q. 26. /25 - 22 =x-1.

8y2—-65y +8=0 Solution : The given equation is

or 8y?2-64y-y+8=0 \/ﬂ=x—l
or 8(y-8)-1(y-8)=0 Solution of this equation must satisfy
or y-8)(@8y-1=0 25-x2>0andx—-1>0
y-8=0 ie., 25>x2andx > 1

y=8 ie., l<x<5b
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Now, squaring both sides of given

equation, we get

25 —x2=x2-2x+1
or 22 —-2x—-24=0
or x2—x—-12=0
or x2—4x+3x—-12=0
or x(x—4)+3(x—-4)=0
or x-4)x+3)=0

ie., x—4=0

: x=4

or x+3=0

o x=—3

But x = — 3 does not satisfy
l<x<5

Hence, the solutionis x = 4. Ans.

Q.27. 2x +9 +x=13.

Solution : The given equation may

be written as \2x+9 =13—x

Solution of this equation must satisfy
2x+9>0and 13-x>0
le., 2x>-9and13>x

ie., —g <x<13
2

Now, squaring both sides of given

equation, we get

2x + 9 = 169 — 26x + x2
or x2—28x+160=0
or x2—-20x—-8x+160=0
or x(x—20)—8(x-20)=0

or x-20)(x-8)=0
ie., x—20=0 =>x=20
or x—8=0=>x=8

But x = 20 does not satisfy
_9 <x<13.
2

Hence, the solution is x = 8. Ans.

Long Answer Type Questions

Q.28. J4—x +.x+9 =5.

Solution : Given equation is

Ji—-x+Jx+9 =5
Solution of this equation must satisfy

4—x>0andx+9>0
ie., x<4andx>-9
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le., -9<x<4
Now, we first transform one of the

radicals to the R.H.S. Then

NJE—x =5—Jx+9

Squaring both sides, we get
4—-x=25-10x+9 +(x+9)
or—2x—30=-10/x +9

or x+15=5Jx+9

Again squaring both sides, we get
x2+ 30x + 225 =25(x + 9)

orx? + 30x + 225 — 25x — 225 =0

or x2+5x=0
or x(x+5)=0
ie., x=0o0rx=-5

Herex=0,-5satisfy—9<x<4
Hence, the solutions are x =0, — 5.
Ans.

Q29 [Ax+1- Jx+2 =1.

Solution : Given equation is

J4x +1 - Jx+2=1

Solution of this equation must satisfy
dx+1>0andx+2>0

ie., 4 >—1landx>-2
1

ie., xZ—Z and x >—2

ie., x>—2

Now, we transform one of the

radicals to the R.H.S. Then we have

Jax+1 =1+ Jx+2

Squaring on both sides, we get

dx +1=1+x+2x+2
or dx—x+1-1-2=2Jyx+2

or 3x—2=2/x+2

Again, squaring both sides, we get

9x2—12x +4 = 4(x + 2)

S92 -12x—-4x+4-8=0

: 9x2—-16x—-4=0

9x2—-18x+2x—4=0

IW(x—2)+2(x—-2)=0

(x-2)9x+2)=0
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x—2=0 or 9x+2=0
x=2 or 9x=-2
x=-2/9
Hence, the solution are x =2 or x =

—2/9. Ans.

Q.30. 2x+3 - Jx+1 =1.

Solution : Given equation is

J2x+3—Jx+1=1

Solution of this equation must satisfy
2x+3>0andx+1>0

ie., 2¢>—-3and x >— 1.

ie., xz—g and x > — 1.
3 e

le., g S¥S-

Now, we first transform one of the

radicals to the R.H.S. Then we have

J2x+3 =1+ Jx+1

Squaring both sides, we get
2¢+3=1+2yx+1+(x+1
or 2x+3—-1-x-1=2Jx+1

or x+1=2Jx+1

Again, squaring both sides, we get
x2+1+2x=4(x+1)

orx2+1+2x—4x—-4=0

or x2-2x-3=0

or x2—-3x+x-3=0

or x(x—3)+1x-3)=0

or x-3)x+1=0

i.e., x—3=0

x=3
or x+1=0
S x=-1
Hence, the solution are x =3, — 1.

Ans.
Q.31. \3x+10+,/6-x =6.
Solution : Given equation is
J3x+10 +,/6-x=6

Solution of this equation must satisfy
3x+10>0and6-x>0

ie., 3x>-10and 6 > x
10
ie., xZ—g and x < 6.
1
ie., —?O <x<86.

Now, we first transform one of the

radicals to the R.H.S. Then we have

J3x+10 = 6 - /6 —x

Squaring on both sides, we get
3x+10=36-12,/6 —x +6— x

or 4x+10-42=-12,/6 - x
or 4x —32=-12,/6 — x

or x—8=-3J6-x
Again, squaring on both sides, we get
x2—16x + 64 = 9(6 — x)
orx2—16x+9x+64—-54=0
or x2—-Tx+10=0
or x2-5x—2x+10=0
or x(x—5)—2x-5)=0
or x-5)x-2)=0
e, x—5=0 or x—2=0
x=5 or x=2
Hence, the solution are x = 5 or 2.

Ans.
Q.32. Jx+5+ Jx+ 21
= /6x + 40.

Solution : Given equation is
Jx+5 + Jx+21 = [6x + 40

Solution of this equation must satisfy
x+5>0,x+21>0
and 6x +40 >0

te,x>-—5,x>-21 andxz—%

In order to satisfy all these con-

ditions, we must have x > — 5.

Now, squaring both sides of given

equation, we get

X+5+2yx+5 Jyx+21+x+21

=6x +40

or2/(x +5)(x +21) =6x +40—x
-5—-x-21
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or2,/(x +5)(x+21) =4x+14

or J(x+5)(x+21) =2x+17.

Again, squaring both sides, we get

(x +5)(x+21) =4x2 + 28x + 49

or x2 + 21x + 5x + 105 = 4x2 + 28«
+49

orx2+26x+105—-4x2—-28x-49=0

or —-3x2-2x+56=0

or 3x2+2x—-56=0

or 3x2+ 14x—-12x-56=0

or x(3x+14)-4(8x+14)=0

or Bx+14)(x—4)=0
: 3x+14=0
3x=-14
-14
=3
or x—4=0
x=4

Clearly each one of these values
satisfies the condition x > — 5. Putting

-14
3 in the given equation, we get

_14+5+\/_14+21
3 3

_ 6(_14j+40
3

X =

1 /49
ie., \/; + 3 = 12 , which is not
true.

Putting x = 4 in the given equation,
we get

J4+5+J4+21 = [6(4) + 40

or J9 ++425 = 64

ie.,3+5=281ie., 8 =8, which is
true.

Hence, the solutionisx =4. Ans.

Q-33-3(x2 +12)—16 (x+1)+26

X X

Solution : We use,
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Therefore, the given equation can
be written as
1

2
3(x+) —6—16(x+1) +26 =0
x x

1) 1
or 3(x+) —16(x+)+20=0
x x
Now, puttingy = x +l, we get
x

3y2—-16y +20 =0
or 3y2—10y -6y +20 =0
or y(3y—10)—2(3y—-10) =0

or By-100(y-2) =0
i.e., 3y—-10=0
3y =10
_ 10
V=73
or y—2=0
Therefore, x + 1 = 10 ..(1)
x 3
1 .
and X+ - =2 ...(i1)
Now, from (i), we get
x> +1 10
x 3
3(x2+1)=10x
or 3x2—-10x+3=0
or 3x2—-9x-x+3=0
or 3x(x—3)—1x-3)=0
or x-3)Bx-1)=0
ie., x—3=0
‘ x=3
or 3x—1=0
x=1
1
x=—
3
and, from (ii), we get
x2+1=2x
or x2-2x+1=0
or (x-12=0
or x-1x-1)=0
ie., x=1,1
Hence, the solutions are
x=1, 1,3,%' Ans.
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Q. 34. 6(x2 +12j - 35[x - 1) + 62
X X

Solution : We use,

1 2
T+ = (x+1J -2, we get
X x

...6{(“322}35(“3?1

Now, put x + 1 =y, we get
X

6(y2—2)—35y+62=0
6y2—35y+50=0

6y%— 15y — 20y + 50 = 0
or3y(2y—5)-10(2y-5)=0
or (2y-5)By-10)=0
2y-5=0 or3y—10=0

=5 oy 10
y= 9 y= 3
Therefore,

1 5 1 10
x+—=—and x+— = —
x 2 X 3
x®+1 5 2+1 10
= — and = —
x 2 3

o 2x2+2-5x=0
and 3x2+3=10x

2x2—-bx+2=0

and 3x2-10x+3=0

. 2x2—4x—x+2=0
and 3x2—-9x—-x+3=0

26 (x—2)—1(x-2)=0
and 3x (x-3)-1(x-3)=0
. x-2)2x-1)=0
and x-3)Bx-1)=0
S x=2o0r2x—1=0
and(x—3)=00r3x—-1=0

x=3 or3x=1
1
x=73

Hence the solutions are 2, %, 3 and

L |

Q. 35. 4[x2 +12j - S(x +1)+ 3=0.
x x
Solution : We use,
2
x2 +i2 = (.’X?‘f’lJ - 2.
X X
Therefore, the given equation can
be written as

2
4(x+1j —8—8[x+1J+3=0
x x
2
or 4(x+1j —8(x+1j—5 =0
X X

Now, putting x + 1. y, we get
x
4y2—8y-5=0

or 4y2—- 10y +2y-5=0
or 2y(2y—-5)+12y-5)=0

or 2y-5)2y+1)=0
i.e., 2y-5=0
‘ 2y=5
5
Y=g
or 2y+1=0
2y=—-1
1
Y=o
5 .
Therefore, x+—=—= .0
x 2
1 ..
and x+—=-= ..3i)
x 2
Now, from (i), we get
X% +1 S
x 2
2@2+1)=>5x
or 22 -5x+2=0
or 202 —4x—x+2=0
or 2x(x—-2)-1x-2)=0
or x-2)2x-1)=0
ie., x—2=0
x=
or 26—1=

X =

= O N
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and from (ii), we get

x2+1_;1
x 2
2@x2+1)=—x

202+x+2=0
Here,a=2,6=1,c=2

—1+41-4(2)2)

= 2(2)
- 4
e ]
4
which are not real.
Hence, the solution are x = 2, %
Ans.
Q. 36. 6(x2 + 12j—25 (x+1j+ 12
x x
=0.

Solution : We use,

1 2
x2+2=£x—1j +2
X X

Therefore, the given equation be-
comes

2
6(x—1j +12—25(x—1j+12=0
x x

2
or 6(x—1j —25(x—1j+24 =0
x x

Now putting x — 1 y, we get
x

6y2—25y+24=0
6y2—16y -9y +24=0
By-8)(2y-3)=0
3y—8=0or 2y-3=0

[\CHVY)

-8
y= g ory

Therefore,

[\CHVY)

or X——=— or x——
x 3 X
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-1 8 x*-1 3

x 3% x T2
. 3x2-3=8x or2x2—-2=3x
5 3x2-8x-3=0

or2x2—-3x-2=0
S3x2—-9% +x-3=0
or2x2—4x+x—-2=0
L8x(x-3)+1(x-3)=0
or2x (x—2)+1x-2)=0
L x=-3)Bx+1)=0
or(x—2)2x+1)=0
Lx—3=00r2x+1=0
orx—2=00r2x+1=0
x=3,x=—1/3,x=2,x=-1/2

Hence the solutions are 2,——, 3

-1
and 3

(Lsz[}2+;2j—3(x—ij—2zo.

Solution : We use,

1 2
x2+2=£x—1j +2
X X

Therefore, the given equation can
be written as

et a2
o et oot

1
le., x—==
x
= x2=1. . x==+1
and x-1-3=0
x
2
1
or X -3=0
x
x2-1-3x=0
or x2-3x—-1=0
Here, a=1
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b=-3

c=-1

—(=3) £ 4/(=3)? —4(1) (-1)

21

_3+9+4  3+13
- 2 2
Hence, the solutions are

3+413 3-413
2 72

or x =

Ans.

x=1-1,

Q. 38. 4(x2 + 12j + S(x - 1] - 29
X

x
=0.
Solution : We use

12
x? +i2 = (x—} + 2
X X
Therefore, the given equation can
be written as

2
4(x—1j +8+8(x—1J—29 =0
X X

2
or 4(x—1j +8(x—1j—21=0.
x X

. 1
Now, putting x —— =y, we get
x
4y2+8y—-21=0
or 4y?2+ 14y —6y—21=0
or 2y 2y +7)—-32y+7)=0

or 2y+7)2y-3)=0
Le., 2y+7)=0
: 2y=-17
__7
Y=y
or 2y-3=0
_ 3.
Y= 9
Therefore, x — 1 = — 7 ..(1)
X 2
and x— 1 -3 ...(i)
x
From (i), we get
i W
x 2

22 -1)=—Tx
or 2x2+7x-2=0
Here,a=2,b=7,c=-2

— 7+ (7 - 4(2) (- 2)
2(2)

-7+.49 +16
4
—-7+65
4

and from (ii), we get

x? -1
X

2(x2-1)=3x

or 2x2-3x—-2=0

or 22 —4x+x—-2=0

or 2x(x—-2)+1(x-2)=0

or x-2)2x+1)=0

orx =

3
2

i.e., x—2=0
x=2
or 2x+1=0
1
x=—=
2
Hence, the solutions are
-7+
x = 2,—1,7_7\/%' Ans.
2 4
Q.39 x+1D(x+2)(x+3)(x+4)

=120.
Solution : Given,
@+1D)x+2)x+3)x+4)=120
or [(x+1)(x+4)
[(x +2) (x + 3)] =120,
[Note1+4 =2+ 3]
or (x2 + 5x + 4)
x2+5x+6)—-120=0
Putting x2 + 5x =y, we get
y+4)(y+6)—120=0
or y2+6y+4y+24-120=0
or y2+ 10y +24-120=0

or y2+10y-96=0
or y2+ 16y —6y—96=0
or y(y+16)-6(y+16)=0
or y+16)(y—6)=0

le., y+16=0
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o y=-16
or y—-6=0
y=6
Now, when y = — 16, then
x2+ bx=-16
or x2+5x+16=0

Here,a=1,b=5,c=16

—5+4/(5) —4(1)(16)

21)
_ _5+./25_64 _ —-5+,/-39
- 2 - 2

which is not real.

Now, when y =6, then x2 + 5x = 6

or x2+5x-6=0
or x2+6x—x—-6=0
or x(x+6)-1(x+6)=0
or x+6)x-1)=0
ie., x+6=0
x=—6
or x—1=0
x=1

Hence, the required solutions are

x=-6, 1. Ans.

Q.40.(x+2)x-5)(x—-6)(x+1)
=144.
Solution : Given,
x+2)(x—5)(x—6)(x+1)=144
or [(x +2) (x — 6)] [(x—5) (x + 1)]
=144.
[Note2-6=—-5+1]
or (x2—4x—12)(x2—4x—-5)—144=0
Putting x2 — 4x =y, we get
(y—12)(y—-5)-144=0
ory?—5y—12y +60—-144=0
or y2—17y+60-144=0

or y2—-17y-84=0
or y2—-21y+4y—-84=0
or yy—-21)+4(y-21)=0
or y-21)(y+4)=0
le., y—21=0
y=21
or y+4=0

y=-4
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Now, when y = 21, then

x2—4x =21
or x2—4x—-21=0
or x2—Tx+3x—-21=0
or xx—-T)+3x-T7)=0
or x-7x+3)=0
i.e., x—7=0
x=17
or x+3=0
. x=-3
and, when y = -4, then
x2—4x=-4
or x2—4x+4=0
or x2—-2x—-2x+4=0
or x(x—-2)-2x-2)=0
or x-2)x-2)=0
i.e., x=2,2
Hence, the required solutions are
x=7,-3,2,2. Ans.
Q.41.(x-2)(x+3)(x—3)(x +4)

= 40.
Solution : Here
[(x—2) (x+3)] [(x—3) (x +4)] =40
=[x2+ 3x — 2x — 6] [x2 + 4x — 3x
-12]=40
=2 +x—-6] [x2+x—12] =40
Suppose x2 +x =y ..d)

= (y—6)(y-12)=40
= y2-12y-6y+72-40=0
= y2—18y +32=0
= y2—16y—-2y+32=0
= yy—16)—2(y—-16)=0
= y-16)(y—-2)=0
= y—16=00ry—-2=0
= y=16o0or y=2
Put the value of y in (i),
x2+x=16
= x2+x—-16=0

Herea=1,b=1andc=-16

-b i\/bz —4ac

2a

~1+12 —4x1(-16)
2x1
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-1+,/1+64

=5
-1++/65
=27

or x2+x=2

or x2+x-2=0

x2+2x—x—-2=0
xx+2)-1x+2)=0
x+2)x-1)=0
x+2=00rx—-1=0

x=—2o0r x=1
Hence, the required solutions are
-1+4/65
—-2,1 and 2\/_ Ans.

Q.42. x(x+5)(x +7) (x + 12)=— 150.

Solution : The given equation is

[x(x + 12)] [(x +5) (x + 7)] = - 150,

[Note, 0 + 12 =5+ 7]

or (2 + 12x) (2 + 12x + 35)+ 150 =0

Putting x2 + 12x = y, we get
y(y+35)+150=0

or y2+35y+150=0

.. Here,a=1,b=235,¢c=150

LT J85)2 — 4. 1) (150)
2 (1)

- 35+./1225 - 600
2

—35++625 —35+25

2 - 2
-35+25 —35-25

2 72
-10 -60
5 g =-5,-30.
Now, when y = — 5, then

x2+12x=-5
orx2+12x+5=0
Here,a=1,6=12,c=5

_ —124,12)% -4 1) (5)

- 2Q)

B -12 +,/144 - 20

- 2

_—12+4124
2
ie,x=—6++/31
and when y = — 30, then
x2+12x =-30
or x2+12x+30=0
Here,a=1,6=12,¢=30

e T 12 +4/(12) - 4(1) (30)

2(1)
_ -12+ /144 -120
- 2
—12++/24
2

ie.,x=— 6++/6.
Hence, the required solutions are

x = —61\/3_,—61\/6. Ans.

Exercies 4.7

Multiple Choice Type Questions
Q. 1. The sum of a number and its
3 then number is :
(a)3 (b)-3
(¢)10 (d) None of these.
Solution : Let the number be x,
then according to the given information
we get,

reciprocal is

1 10
x+= ==
X 3
x2+1_E

x 3

32+ 1)=10x
3x2—-10x+3=0
3x2—9%—-x+3=0
3x(x—3)-1(x-3)=0
x-3)Bx-1)=0
x—3=00r3x—-1=0
1

x=30rx=§

L 2

Hence, the numbers are 3, % Ans.
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Q. 2. The sum of two numbers is 17
and their product is 72, then the numbers
are :

(@)9,7 (b)8,9
(12,6 (d)10,7.
Solution : Let the two numbers be
x and y.

According to question, we get

x+y=17 ..()
and xy=72 ..(11)
From equation (i),

x=17—-y ...(iii)

Putting the value of x in equation
(ii), we get

17 -y)y="T2
= 17y —y2=T2
= y2—17y +72=0

= y2-9y-8y+72=0
= yy-9-8y-9=0
= -9 @-8=0
y—8=00ry—-9=0
y=8or y=9
Now, from equation (iii),
wheny=8,x=17-8=9
and wheny=9,x=17-9=8
Hence, the numbers are 9, 8.

Q. 3. The difference of two numbers
is 5 and their product is 84, then the
numbers are :

(a)9,4 (b) 13,8
()12,7 (d) None of these.
Solution : Let the two numbers be
x and y.

According to question, we get

x—y=5 (D)
and xy =84 ...(i)
From equation (i),

x=y+5 ..(iii)

Putting the value of x in equation
(ii), we get
(y+5)y=84
= y2+5y—-84=0
= ¥2+12y-Ty—-84=0
= yy+12)-7@y+12)=0
= +12)(y-7=0
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= y+12=00ry-7=0

‘ y=—12 . y=7

Now, from equation (iii),
when y=T7,x=y+5

x=T+5=12
Hence, the numbers are 7, 12.
Q. 4. The sum of a number and its
square is 240. The numberis :

(a)12 (b) 14

()15 (d)16.
Solution : Let the number be x.
Accoding to question, we get

x +x2=240

= x2+x—-240=0

= x2+ 16x—15x—-240=0

= x(x+16)—15(x + 16)=0

= (x+16)(x-15)=0

= x+16=00rx—-15=0
x=—160orx=15
Hence, the number is 15.

Q. 5. If a number is subtracted from
its square, the remainder is 20. The
number is :

(a4 ()5
(c)6 (d) 8.
Solution : Let the number be x.
According to question, we get
x2—x=20
x2—-x-20=0
x2—-5x+4x-20=0
x(x—5)+4(x-5)=0
x-5)x+4)=0
x—5=0o0rx+4=0
x=borx=—4
Hence, the number is 5. Ans.
[Ans.: 1. (a),2.(b), 3. (c), 4. (c), 5. (b).]

Short Answer Type Questions

LUy id

Q. 6. The sum of a number and its

reciprocal is 7 Find the number.

Solution : Let the number be x,
then according to the given information,
we get

17
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or 4x2+1)=17x
or 4x2-17x+4=0
or 4x2—-16x—x+4=0
or 4x(x—4)—1(x—-4)=0
or (x—4)4x-1)=0

ie., x=4oroc=1
4

1
Hence, the number is 4 or — Ans.

4
Q. 7. The sum of two numbers is 8
and the difference of their squares is 16.
Find the numbers.
Solution : Let the two numbers be
x and y.
According to question, we get

x+y=8 .1
and x2-y2=16 ...(ii)
= @-y)(x+y)=16
= (x—y)x 8=16
. x—y=2 ...(1i1)

Solve the equation (i) and (iii), we
get

x+y=8 ()
Xx—y=2 ...(iil)
2x =10
x=5
Putting the value x in equation (i)

5+y=8
y=8-5=3

Hence, the numbers arex =5,y =3.

Ans.

Q. 8. Find two consecutive natural
numbers whose squares have the sum
221.

Solution : Let the two consecutive
natural numbers be x and x + 1.

Then according to the given infor-
mations, we have
x2+ (x+1)2=221
or x2+x2+2x+1-221=0
or 2x%2+ 2x—-220=0
or x2+x-110=0
or x2+11x—-10x-110=0
or x(x+11)-10(x+11)=0
or x+11)(x-10)=0

= x+11=0
R x=-11
or x—10=0
‘ x=10

Since, x must be a natural number,
it cannot be negative, so we reject the
solution x = — 11.

Here, x=10

..Other number=x+1=10+1=11

Hence, the required numbers are 10
and 11. Ans.

Q. 9. There are three consecutive
positive integers such that the sum of
squares of first integer and product of
second and third is 191. Find those
integers. (U.P.2014)

Solution : Suppose three positive
consecutive positive integers arex, (x + 1)
and (x + 2) respectively.

According to question,

2+ @+1) (x+2)=191

= x2+x2+3x+2=191

= 2x2+ 3x—-189=0

= 2x2+21x—-18x-189=0

= x2x+21)-92x+21)=0

= 2x+21)(x—-9)=0

= 2¢+21=00rx—-9=0

= 2x =—21lorx=09.
_-21
T2

x=— is not possible.

Hence, the three positive consecu-
tive integers are 9,9 + 1,9 + 2
=9,10,11. Ans.
Q. 10. Find two such consecutive
positive even numbers, the sum of whose
squares is 452.

Solution : Suppose two consecutive
positive even numbers are x and (x + 2).

According to question,
x2 + (x + 2)2=452
x2+x2 + 4x + 4 =452
2x2+4x—448 =0
x2+2x—-224=0

=
=
=
= a2+ 16x—14x—-224=0
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= x(x+16)—14(x+16)=0

= (x+16)(x-14)=0
= x+16=00rx—-14=0
= x=—16o0rx =14

x =— 16 is not positive

l.e.,x =14 1is valid.

Hence, the two positive consecutive
even integers are 14 and 14 + 2.

= 14 and 16. Ans.

Q. 11. Divide 16 into two parts such that
twice the square of the larger part exceeds
the square of the smaller part by 164.

Solution : Let the smaller part bex

Then, the larger part = 16 —x

According to the given informations,
we have

2(16 —x)? —x2=164
or 2(256 —32x +x2)—x2-164 =0
or 512—64x+2x2—x2-164=0

or x2—64x + 348=0
or x2—6x—58x+348=0
or x(x—6)—58(x—-6)=0
or (x—6)x-58)=0
= x—6=0
o x=6
or x—58=0
: x =58

But x =58 is not acceptable, because
the sum of the parts is 16.

Therefore, x=6

i.e., saller part =x=6
and largerpart=16—-x=16-6=10

Hence, the smaller part = 6 and
larger part = 10. Ans.

Q. 12. A two digit number is such
that the product of the digitsis 18. When
63 is subtracted from the number, the
digits interchange their places. Find the
nummber.

Solution : Given, product of digits
=18
Let ten’s digit be x. Then,

. .01
unit’s digit = 18
x

.. Number = 10x + 18

X
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When, we interchange the digits, the
number becomes

10x§+x
x

180
—+x
X

Now, according to the given infor-
mation, we have

[10x+18j—63 _ 180 .

X X

or 10x2 + 18 — 63x = 180 + x2
or 10x2+18-63x—-180—-x2=0
or 9x2-63x—-162=0

or x2-Tx—18=0

or x2-9x +2x—-18=0

or x(x—-9)+2x-9)=0

or @x-9(x+2)=0

ie., x—9=0

: x=9

or x+2=0

S x=-2

Here, x =— 2 is not acceptable, since
— 21is not a digit.

Therefore, x = 9
18
.. Number = 10 (9) + )
=90 +2=92
Hence, the number is 92. Ans.
Q. 13. The sum of the squares of two
numbers is 130. The sum of the smaller
number and twice the larger number is
25. Determine the number.
Solution : Let the smaller of two
numbers be x.
According to the question, we have
x? + (larger number)? = 130

i.e., larger number = /130 - x?

Again, according to the question, we
have

x+ 2130 —x?) =25

or 2,130 - x> =25-x
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On squaring both sides, we get
4(130 — x2) = 625 — 50x + 2
or 520—-4x%2-625+50x—x2 =0

or —5x2+50x-105=0
or x2—10x+21=0
or x2—Tx—-3x+21=0
or x(x—-7)-3x-7)=0
or -7 x-3)=0
ie., x=T7 or x=3

When x =7, i.e., smaller number = 7.

and larger number = /130 — (7)?
= /130 — 49

= \/8_ =9
Check:7+2(9)=7+ 18 =25,which

is true.

When x = 3, i.e., smaller number = 3.
and larger number

130 — (3)> = /130 -9

= 4121 =11
Check:
3+2(11)=3+22
= 25, which is also true.
Hence, the numbers are 7,9 or 3, 11.
Ans.

Q. 14. The sum of two numbers is 8,

and 15 times the sum of their reciprocals
is also 8. Find the numbers.

Solution : Let the one number be x.
Given, sum of two numbers = 8
i.e., x + other number = 8

ie., other number = 8 — x.
Now, according to the given infor-

mation, we have

15(1+ 1 ]:8

x 8-—x

or 15w =8
x(8 — x)

or 15(8) = 8x (8 —x)

or 120 — 64x + 8x2=0

or x2-8x+15=0

or x2-5x—-3x+15=0
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or x(x-5)-3(x-5)=0

or x-5)x-3)=0
= x—5=0

x=5
or x—3=0
S x=3
When x = 5,

the other number=8-x=8-5=3
and when x = 3,
the other number=8-x=8 -3 =5.
Hence, the numbers are 5 and 3.
Ans.
Q. 15. Find two natural numbers,
the sum of whose squares is 25 times
their sum and also equal to 50 times their
difference.
Solution : Let the two natural
numbers be x and y.
The according to the given infor-
mations, we have
x2+y2=25(x+y) ..Q0)
and x2+y2=50 (x—y) ..(i0)
From (i) and (ii), we have
25 (x +y)=50 (x —y)

or x+y=2@-y)
or x—2x=—2y—y
or —x=-3y
le., x =3y

Now, putting x = 3y in equation (i),

we get
By +y2=25(3y +y)

or 9y2 + y2 =25 (4y)

or 9y2 +y2—-100y=0

or 10y2—-100y =0

or 10y(y—10)=0

i.e., y=0

or y =10.

Here, y = 0 is not possible therefore
y =10.

s x=3y=3(10)=30
Hence, the numbers are 10 and 30.

Ans.

Q. 16. The sides (in cm) of a right
angled triangle are x — 1, x and x + 1.
Find the sides of the triangle.
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Solution : Given, three sides of a
right angled triangle are

x—1,xand x + 1.
The longest side (hypotenuse) is
(x + 1) cm.

(x-11)cm

xcm
Now, by Pythagoras theorem, we have

x+12=(x-1)2+x2
or x2+2x+1=x2—-2x+1+x2
orx2+2x+1-2x2+2x—-1=0

or -x2+4x=0
or —-x(x-4)=0
ie., x=0
or x=4

But x # 0, since length of a side
cannot be zero.

x=4
Now, x—1=4-1=3
and x+1=4+1=5

Hence, the three sides of the
triangle are 3 cm, 4 cm and 5 cm. Ans.

Q. 17. The sides (in cm) of a right
angled triangle containing the right angle
are 5x and 3x — 1. If the area of the
triangle is 60 cm?2, find the sides of the
triangle.

Solution : Given that the sides con-
taining right angled triangle are 5x and
3x — 1 cms.

.. Area of right angle triangle

= % X product of sides containing

the right angled triangle

= %xSxX(3x—1)

(3x-1)cm

5xcm
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Also, given that the area of right
angled triangle is 60 cm?.

%x5xx(3x—1) =60

or 5x(83x—1)=60x 2
or 15x2—-5x—-120=0
or 3x2—x—-24=0

or 3x2—9x+8x—-24=0
or3x(x—3)+8(x—-3)=0
or x-3)Bx+8)=0

= x—3=0
‘ x=3
or 3x+8=0
3x=-8

-8

*= 3

-8
Butx = 3 since length of side can-

not be negative.
x=3
When x = 3,then 5x=5x3=15
and when x = 3, then
3x—1=3%x3-1=9-1=8

.. Hypotenuse = ,/(8)? + (15)?
= /64 + 225

= /289 = 1T7.
Hence, the three sides of a right
angled triangle are 8 cm, 15 cm and 17
cm Ans.

Q. 18. The perimeter of a right angled
triangle is 30 cm and its hypotenuse is
13 c¢m. Find the other two sides of the
triangle.

Solution : Given, perimeter of right
angled triangle =30 cm

and hypotenuse = 13 cm

.. The sum of the two sides of right
angled triangle =30-13 =17 cm

A

o

A2 xcm

C (17—x) cm B
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Let one of the sides of right angled
triangle be x cm.
Then, the other side of right angled
triangle
=17 -x)cm
By Pythagoras theorem, we have
AC?=AB? + BC?
(132 =x2 + (17 — x)?

or 169 = x2 + 289 — 34x + x2
or 2x2—-34x+120=0
or x2—-17x+60=0

or x2—-12x-5x+60=0
or x(x—12)-5(x-12)=0

or (x-12)(x-5)=0

le., x=120rx=5

When x = 12, the other side
=17-12=5

and when x = 5, the other side
=17-5=12

Hence, the two sides of the right
angled triangle are 5 cm and 12 cm.
Ans.

Q. 19. The area of a right angled
triangle is 63 sq cm. If the base of the
triangle exceeds that of its altitude by 5
cm, find the altitude of the triangle.

Solution : Let the altitude of the
triangle be x cm.
Then, the base of the triangle
=(x +5)cm
New, area of the triangle

= % x base x altitude

63 = %xxx(x+5)

[ given, area = 63 sq cm]
or 126 = x2 + 5x
or x2+5x—-126=0
or x2+14x—-9x—-126=0
or x(x+14)-9x+14)=0

or x+14)x-9)=0

= x+14=0
x=-14

or x—9=0

x=9
But x # — 14, since altitude of a
triangle cannot be negative.
Therefore, x = 9
Hence, the altitude of the triangle
=9 cm. Ans.
Q. 20. The length of rectangular field
is three times its breadth. If the area of
the field be 147 sq. metres, find the length
of the field.
Solution : Let the breadth of rect-
angular field be x metre.
Then the length of rectangular field
= 3x metre.
..Area of rectangular field
= Length x Breadth
ie., 147 = 3x x x
or 3x2 =147
or x2=49
i.e., x = 7 metre.
Hence, the length of rectangular field
=3 x 7 =21 metre. Ans.
Q. 21. The length of a hall is 3 metre
more than its breadth. If the area of the
hall is 238 square metres, calculate its
length and breadth.
Solution : Let the breadth of the
hall be x metre.
Then according to the question, its
length
= (x + 3) metre
Given, area of the hall
=238 square metre
Now, area of the hall

=length x breadth
238 = x(x + 3)
or x2+3x—-238=0

or x2+4+ 17x—14x—-238=0
or x(x+17)—14(x +17)=0
or x+17(x-14)=0

= x—14=0
: x=14
or x+17=0

x=-17
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But x # — 17, since the breadth of
the hall cannot be negative.

Therefore, x = 14 metre, i.e.,

breadth = 14 metre
.. Length=x+3=14+3
=17 metre

Hence, the length of a hall is 17
metreanditsbreadth is 14 metre. Ans.

Q. 22. The length of the hypotenuse
of a right angled triangle exceeds the
length of the base by 2 cm and exceeds
twice the length of the altitude by 1 cm.
Find the length of each side of the triangle.

Solution : Let the base of the right
angled triangle be x cm.

Then, hypotenuse of the right angled
triangle = (x + 2) cm.

Also, according to question, we have

(x+2)—(2 x altitude) =1

or 2 x altitude=x+2 -1
or 2 altitude=x + 1
or altitude = % (x+1) cm

Now, by Pythagoras theorem, we get
(x +2)? = 22 +i(x £ 12

4x% + 5% +1+2x
4
ord(x2+4x +4)=4x2+x2+1+ 2x
or 4x2 + 16x + 16 — 4x2 — x2

orx2+4 +4x =

-2x-1=0
or —x2+14x+15=0
or x2—-14x-15=0
or x2—-15x+x—-15=0
or x(x—15)+1(x-15)=0
or x-15)(x+1)=0
le., x=150rx=-1

But x = -1 is not possible.

Therefore, x = 15 cm, i.e., base
=15cm

Now, hypotenuse = (15 +2) =17 cm

and altitude = é 15+1) =8 cm.

Hence, the sides of the triangle are
8 cm, 15 cm and 17 cm. Ans.
Q. 23. A farmer prepares a rect-
angular garden of area 180 sq. metres.
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With 39 metres of barbed wire, he can
fence the three sides of the garden,
leaving one of the longer sides unfenced.
Find the dimensions of the garden.

Solution : Let the length of rect-
angular garden be x metres.

Given, area of the rectangular garden

=180 sq. metres
i.e., length x breadth = 180
or x x breadth =180

ie., Breadth = 180 metre.
x

According to the given condition, we
have

L 180 180 o
X X
or x2+ 180 + 180 =39«
or x2—-39x+360=0

or x2—24x—15x+360=0
orx(x—24)—15(x—-24)=0
or (x—24)(x-15)=0

= x—24=0..x=24
or x—15=0 .. x=15.
When x = 24, then breadth
= @ = 7.5 metre
24
and when x = 15, then breadth
1
= % = 12 metre.

Hence, the dimensions of the garden
are length = 24 metre, breadth = 7.5
metre or length = 15 metre, breadth =
12 metre. Ans.

Q. 24. The product of Manoj’s age
(in years) five years ago with his age (in
years) 9 years later is 15. Find Manaoj’s
present age.

Solution : Let Manoj’s present age

= x years

His age 5 years ago = (x — 5) years

His age 9 years later = (x + 9) years

Now, from the given condition, we
have

x-5)x+9) =15

or x2+4x-45-15=0

or x2+4x—-60=0

or x2+10x—6x—-60=0
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or x(x+10)—6(x+10)=0

or x+10)(x—-6)=0

= x+10=0
x=-10

or x—6=0
x=6

Since, x is the present age of Manoj,
it cannot be negative.

Therefore, x#—10

Thus, Manoj’s present age is 6 years.

Ans.

Q. 25. If a boy’s age and his father’s age
together is 24 years, and one-fourth part of
the product of their ages, exceeds the boy’s
age by 9 years, find how old they are ?

Solution : Let the boy’s age be x
years and father’s age be y years.

According to the given condition, we
have

x+y=24 .1

and 2 _9=x« (i)

From equation (i), we get
x=24-y
Putting this value of x in equation
(ii), we get

24-yy 4 — 24y

4
or 24y —y2—-36 =96 — 4y
or24y +4y—-y2-36-96=0
or —-y2+28y—-132=0
or y2—28y+132=0

or y2-22y-6y+132=0

or yly—-22)-6(y-22)=0

or (y-22)(y-6)=0

ie., y=22o0ry=6.

But y = 6 is not acceptable, because
father’s age is more than boy’s age.

Therefore, y = 22 years i.e., father’s
age = 22 years.

Now, from (i), we get

x+22=241i.e., x =2 years.

Hence, boy’s age is 2 years and

father’s age is 22 years. Ans.

Q. 26. Sunny is m years old while his
mother Mrs. Madhu is m2 years old. 5
years hence Mrs. Madhu will be three times
as old as Sunny. Find their present ages.

Solution : The present age of Sunny
= m years
and the present age of Mrs. Madhu
= m?2 years
After 5 years, the age of Sunny
= (m + 5) years
After 5 years, the age of Mrs. Madhu
= (m2 + 5) years
Using the given informations, we
get
m?2+5=3(m+5)
m2+5=3m+15
or m2-3m-10=0
or m>-5m+2m—-10=0
or m(m—-5)+2(m-5)=0

or m-5)m+2)=0
= m-5=0..m=5
or m+2=0.m=-

Neglecting the negative value of m,
wegetm=5
Hence, the present age of Sunny

=5 years

and the present age of Mrs. Madhu
=(5)?
= 25 years. Ans.

Long Answer Type Questions

Q. 27. A passenger train takes 2
hours less for a journey of 300 km, ifits
speed is increased by 5 km/hr from its
usual speed. What is its usual speed ?

Solution : Let, the usual speed of
the train

=x km/hr.

Given, distance = 300 km
distance _ 300

speed x
According to the question,

increased speed = (x + 5) km/hr

and reduced time = [300 - 2) hr

X

Time = hrs

Since, distance = speed x time

300 = (x+5)x(300—2j
x

or 300x =(x +5) (300 —2x)
or 300x =300x — 2x2 + 1500 — 10x
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or 2x2+ 10x—-1500=0

or x2+5x—-750=0

or x2+30x—25x—750=0

or x(x+30)—25(x+30)=0

or (x+30)(x—-25)=0

le., x=-30o0rx=25

Neglect x =— 30 ( — ve quantity)

Hence, the usual speed of the train
= 25 km/hr. Ans.

Q. 28. If Neeraj had walked 1 km/hr
faster, he would have taken 10 minutes less
towalk 2 km. Find the rate of his walking.

Solution : Let the rate walking

= x km/hr, [+ x>0]
Given, distance = 2 km
Time = distance _ 2 hrs
speed x
Again, speed = (x + 1) km/hr
and time = 10 minutes less
than previous time
2 1
=x 6
[ 10 minutes = % hrs.]
Time distance B 2
mme= speed (x+1)
2 1 2
or Z_Z =
x 6 (x+1
2 2 1
or x (x+1D 6
or 2(x+1)—2x_1
x(x+1) 6
or 6(2x+2—-2x)=x(x+ 1)
or 12-x2—-x=0
or x2+x-12=0

or x2+4x—-3x-12=0

orx(x +4)—-3x+4)=0

or x+4)x-3)=0

ie., x=—4orx=3.

But x = — 4 is not possible because

x> 0.
Therefore, x = 3 km/hr
Hence, the rate of walking

= 3 km/hr. Ans.
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Q. 29. A plane left 30 minutes later
than the scheduled time and in order to
reach its destination 1500 km away in
time, it has to increase its speed by 250
km/ hr from its usual speed. Find its
usual speed.

Solution : Let the usual speed of
the plane be x km/hr.

.. Usual time to cover 1500 km
distance

time = 1500 hrs
x

Given, that the speed is increased
by 250 km/hr.

Therefore, the increased speed

= (x + 250) km/hr

Now, time to cover the journey with

speed (x + 250) km/hr.

_ 1500
T x+250

Also, given that the time with in-
creased speed is 30 minutes

hrs

[z % hrsj, less than the usual time.

1500 1500 1

x+250 x 2

On multiplying both sides by 2x(x +
250), we have
2x(1500) = 1500(2x + 500) — x(x + 250)
or 3000 x = 3000x + 750000 — x2
—250x
or x2+250x—750000 =0
or x2+1000x—750x—750000 =0
or x(x+1000)-"750(x +1000)=0
or (x+1000) (x—750)=0
te., x=-1000orx="750
Neglect x = — 1000, because speed
cannot be negative.
Therefore, x = 750 km/hr.
Hence, the usual speed of the plane
=750 km/hr. Ans.
Q. 30. A man can row downstream
3 km/hr faster than he can row up-
stream. In one hour, he rows 1 km up-
stream and downstream back to the
starting point. Find his speed while going
downstream.
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Solution : Let the speed of down-
stream
= x km/hr
The, the speed of upstream
= (x — 3) km/hr
According to the given condition, we
have

1 + 1 =1
x—3 «x
Multiplying both sides by x(x — 3),
we get

x+x—-3=x(x-3)
or 2x—3-x2+3x=0
or x2-5x+3=0
Here,a=1,b=-5,c=3

_—(=H) (—5)? —4(1)(3)

r= 2(1)
5+./25-12 5++13
or x = =
2 2
ie., x=4.3o0r0.7

Neglect x = 0.7 km/hr because
downstream speed cannot be less then
3 km/hr in this case.

Therefore x = 4.3 km/hr.

Hence, the downstream speed = 4.3
km/hr. Ans.

Q. 31. One-fourth of a herd of camels
was seen in forest. Twice the sugare root
of the herd had gone to mountain and
remaining 15 camels were on the bank of
a river. Find the total number of camels.

Solution : Let the number of camels
be x.

Number of camels seen in the forest

_ X

4
Number of camels gone to mountain

= 2Jx

Number of camels on the bank of
the river =15.

Therefore, according to the given
information, we have

slopes

z+2\/§+15 =x

or x +8vx + 60 =4x
or —3x+8Jx+60=0
or  3x-8J/x—-60=0
Now, putting /x =y, we get
3y2—-8y—-60=0
or 3y2— 18y + 10y—-60=0
or 3y(y—6)+10(y—6)=0
or y—6)@By+10)=0

= y—-6=0..y=6
or 3y+10=0
or Jy=-10
-10
or y="g5
Buty = — is not possible.
Therefore,y = 6
. Jx =6orx=36
Hence, the number of camels = 36.

Ans.
Q. 32. In a flight of 600 km, an
aircraft was slowed down due to bad
weather. Its average speed for the trip
was reduced by 200 km / hr and the time
of flight increased by 30 minutes. Find
the duration of flight.
Solution : Let the speed of aircraft
= x km/hr
Given, distance = 600 km

distance 600

;. Time = = — hrs.
speed x
Reduced speed = (x — 200) km/hr
.. Increased time = 600 + 30
X 60
= (600 + 1) hrs
x 2
.. Distance = speed x time
600 = (x — 200) x [600 + lj
x 2

or 1200x = (x—200) (1200 +x)
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or 1200x = 1200x + x2— 240000
—200x
or x2—200x —240000 =0
or x2—600x +400x—240000 =0
or x(x—600)+400(x—-600)=0
or (x—600) (x +400)=0
ie., x =600 or x =—400.
Neglect x = — 400 (negative quantity)
.. Speed of the aircraft = 600 km/hr
600

H ired time = ——
ence, required time =

=1 hour. Ans.

Q. 33. A lady purchased one piece of
cloth for Rs. 1600. Had the price rate of
cloth been Rs. 40 per metre less, then
she would have purchase 2 metre cloth
more in the same amount. Find the
measure of cloth and price per metre.

Solution : Let the price per metre
of cloth be T x.
Amount spend =% 1600
.. Length of cloth purchase
_ 1600
T ox

Now new price of cloth per metre
become

metre

=3 (x — 40)
.. Length of cloth purchased
1600
= metre
x—40
According to the question,
1600 1600 _ 9
x x—40
= 1600{1— 1 } =2
x x-40
x—40 —x -1
x (x — 40)

= 800{

2— 40 _1
x“ —40x
- 32000
TV
x“ — 40x

= 800{

=
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x2—40x =-32000
x2—40x +32000=0
x2—200x — 160x + 32000 = 0
x(x—200)—160 (x—200)=0
(x—200) (x-160)=0
x—200=0 .. x=200
x—160=0 .. x=160
Hence, cost of cloth per metre
=3 200

=44 44Uy

and length of cloth = = 8 metre.

Ans.

Q. 34. T 250 were divided equally
among a certain number of students. If
there were 25 students more, each would

200

1
have received % 5 less. Find the num-

ber of students.

Solution : Let the required number
of students be x.

Then, share of each

[25000) .
= paise
If there were (x + 25) students, share
of each = (2500()) paise
x+25
25000 25000 50
x x+25
i1 _ 1
= x x+25 500
(x +25)—«x _ 1
= x(x+25) 500
= x2 +25x—12500=0
= x2+125x—-100x—-12500=0
= x(x+125)-100 (x +125)=0
= (x+125)(x—-100)=0
= x+125=0 .. x=—-125
or x—100=0 .. x=100

= x # 125 [Since number of student
cannot be negative]

.. Required number of students = 100.
Ans.
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Q. 35. A peacock is sitting on a pillar
9 m high. A snake at a distance of 27 m
from the pillar is comming to a hole at
the base of the pillar. Seeing the snake,
the peacock pounces upon it. If their speeds
are equal, then find at what distance from
the hole is snake caught ?

Solution : Suppose the snake is
caught at a distance of x metre from the
hole.

A

EN

De¢x>»C +27—x:>B
27 m >
Since the speed of the peacock is the
same as that of the snake, the distances
covered by them are equal

AC=CB
= (9 + 2% =27 -x
Squaring both sides,

81 + x2="729 — 54x + x2?

= 54x =729 — 81 =648

= x= 648 = 12 metre.

Hence, the distance from the hole
is 12 metre. Ans.

Q. 36. A man sells a watch for X 75
and gains as much per cent asthe watch
cost him. Find the cost price of watch.

Solution : Let cost price of watch
be X x then, gain = x%

(10 + x) x}
100

.. Selling price = Rs. [

According to question,
(100 + x) x

100

= 100x + x2="7500

= x%2+100x —7500=0

= x2+ 150x - 50x—7500=0

= x(x + 150) - 50(x + 150)=0

= (x+150) (x—50)=0

= x+150=0 .. x=-150

or x-50=0..x2=50

=175

Price can’t be negative.
. x =—150 is not acceptable.

Hence, the cost price of the watch is
Rs. 50. Ans.

Q. 37. A swimming pool is fitted with
three pipes with uniform flow. The first
two pipes operating simultaneously, fill the
pool in the same time during which the
pool is filled by the third pipe alone. The
second pipe fills the pool 5 hours faster
than the first pipe and 4 hours slower than
the third pipe. Find the time required by
each pipe to fill the pool individually.

Solution : Let the time taken by
the second pipe to fill the pool be x hours.

Then, the first pipe takes (x + 5) hours,

While the third one takes (x — 4)
hours to fill it.

Then, the work done by first two
pipesin 1 hours

= the work done by the third pipe in

1 hour
According to question,
1 1 1
x+5 x x—4
X+x+5 1
= =
x(x +5) x—4
2x+5_ 1
X +b5x x-—4

= @—4)2x +5) =x2+ bx
= 2x2+ 5x—8x—20—-x2-5x=0
= x2—-8x—-20=0
= x2-10x+2x-20=0
= x(x-10)+2x-10)=0

= x-100x+2)=0
= x—10=0 ... x=10
or x+2=0..x=-2

.. x =— 2 1is not acceptable.
Hence, the first pipe takes
10 + 5 =15 hours
The second pipe takes 10 hours and
the third pipe takes 10 —4 = 6 hours. Ans.
a
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Arithmetic Progression

1.

Sol.

Sol.

EXERCISE 5.1
Multiple Choice Type Questions

Common difference of A.P. 8,
11, 14, 17, 20,

(a) 7 (b) 3
(c) 2 (d) 5.
Common difference

= 11-8=3
= 14 -11=3
= 17-14=3
= 20-17=3

Hence, common difference = 3.

Common difference of 2, 0.5,

-1, - 2.5, - 4, ...... is :

(a) - 1.5 (b) - 1.3

(c) 24 (d) 2.6.

Common difference :

= 05-2=-15

= -1-05=-15

= -25-(-1D=-15

= —-4-(-25)=-15

Hence, the common difference
=-1.5.

Short Answer Type Questions

3.

Sol.

4.

The nth term of a progression

is 3n - 8. Is the pattern of

numbers so formed, in A. P. ?

If so, find its 16th term.
a,=3n -8

Puttingn =1,
a1=3x1-8=-5

Puttingn =2
a9g=3%x2-8=-2

Puttingn =3

a3=3x3-8=1.
-+ Difference is common = 3
So, Yes, this is an A.P.
Now, 16th term
ag=a+15d [ a,=a+

(n-1)d]
=-5+15x%x3
=—5+45

a16=40.

The nth term of a progression

Sol.

Sol.

Sol.

is 3n2 + 4. Is the pattern of
numbers so formed, in A.P. ?
a,=3n?+ 4

Puttingn =1,
a;=3x(1)2+4="17.
Puttingn =2
ag=3x(22+4=16.
Puttingn =3

az=3x(32+4=31.
Hence, Difference is not common,
so, This is not is an A.P.
The nth term of a progression
is 3n + 4. Is the pattern of
numbers, so, formed in A.P. ? If
so, find its 16t" term.

a,=3n+4

Puttingn =1,
a1=3x1+4="7

Puttingn = 2,
ap=3x2+4=10

Puttingn =3,

a3=3x3+4=13
-+ Difference is common = 3
.. Yes, thisis an A.P.
Now, 6th term

ag=a+5d [a,=a+
(n-1)d]

a6=7+5x3

ag="7+15

a6=22

Find p and q, such that 2p, 2p
+q, p + 4q, 35 are in A.P.
Given, ¢1=2p
lg=2p+q
t3=p+4q
t4=35
For the value of p and ¢
to—ty=1tg—tg=1ty—tg
2p+q-2p=p+49-(2p+q)
=35-(p+4q)
2p+q-2p=p+49-2p—q
=35-p—-4q
20+q—-2p=35—-p—4q
20+q—2p+p+4q =35
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Sol.

Sol.

1.

Sol.
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p+5g=35 (D)
Now, p+49-2p—-q=35-p—4q
p+49—2p—q+p+49=35

Tq =35
qg=>5.

Put the value of ¢ in equation (i)
p+5x5=35

p+25=35

p=35-25

p=10.
Find a and b, such that 12, a +
b, 2a, b are in A.P.
Given, t1=12

t2 =a+b

t3 =2a

t4 = b
Since it is in A.P. therefore the
common difference between two
consecutive terms will be same so,

to—ty=1ty—tg

a+b-12=5b - 2a

3a =12

a=4.

t2 - tl = t3 - t2
also,a + b —12 =2a — (@ + b)

b-8=4-b
2b =12
b=6.

Show that P-7, P-10, P-13, P-
16, P-19...are in A.P. Find its
8th term and the common
difference.

T, =P -7
T2 =P—10
Ty =P —13
T, =P-16
T5 =P—19

Ais the variable which demonstrates
the 1st term (+ T;) and

Sol.

D is the variable that gives us the
uniform difference between two
terms.

SO, D = T2 — T].
therefore, D= P -10) - P - 7)
D =-3.

In each case, the value of D is
uniform so, we can say that the
terms are in uniform intervals, so
they are in AP.

Now, 8th term = A + (7 x D)
=P-T7)+[7x(-3)]
=P-7-21
=P - 28

8th term = — 28.

Find x, so that 2x + 1, 22 + x +

1 and 3x2 - 3x + 3 are consecutive

terms of an A.P.

Given:2x + 1, x2 + x + 1 and 3x2

— 3x + 3 are the consecutive terms

of an A.P.

As the terms are in A.P. Therefore,

common difference between the

given consecutive terms will be equal.

SO, t2—t1= t3—t2

22 +x+1-2x+1)=3x2-3x+3
—xZ+x+1)
2+x+1-2x—1=3x2-3x+3
—x2-x-1
X232 +x2+x—2x+3x+x+1—
1-3+1=0
—x2+3x-2=0
—(x2-3x+2)=0
x2-3x+2=0
x2-2x—x+2=0
x(x—-2)—-1x-2)
(x-1)(x-2)
Hence, x
x

2
1.

EXERCISE 5.2
Multiple Choice Type Questions

1 3
100th term of 2’ 1, 2’ 2 ... is:
(a) 50 (b) 60
()70 (d) 40.

100th term of an A.P. = a + (100 —
1)d

_1iqoo-nlt
2 2

2.

1 99
7+7
2 2
100

2
= 50. Ans.
rth term of a + 2b, a - b, a - 4b
...... is :
@a+B-3rbd
Mb)a + (4-3rb
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@a+ 6-1rb 0=27+n-1)-3
(d) a + (2 -r)b. 0=27-3n+3
Sol. It’'s A.P. with first term a + 2b 3n =30
and Common difference = — 3b 30
Now, rth term = a+2b+(r—1)x—3b =g
=a+2b—-3br+3b n = 10th term
fa + ?Sb - :;3 b)rb (ii) Find which term in progress
=a+io=23r0. 76, 72, 68, 64, ...... is 0.
Very Short Answer Type Questions Sol. ntt term = a + (n — 1)d
3. Find : (i) 10*® term of 9, 5, 1, - 0=76+(®n-1-4
3 ... 0=76-4n + 4
Sol. 10th term = @ + (10 — 1)d 4n =80
=9+ -4 @
=-27. n = 4
3 147 n = 20th term.
(i)16t" term of 9’9’9 5. (i))Find the number of terms in
th _ B the sequence 8§, 11, 14 ....... 86.
Sol. 16 term = a + (16 — 1)d Sol. ath term = a + (1 — 1)d
1 3 86 =8+ (n—1)3
=gt (I8 x g 8 =8 + 3n — 3
86 -5 =3n
_ 46 81 = 3n
9 g )
_ 51 3
-9 n = 270 term.
1 3 (ii) Find the number of terms in
(iii) 20th term of ﬁ,ﬁ,ﬁ ;l;e sequence - 10, - 7, - 4 .......
1 1 Sol nth term = a + (n — 1)d
Sol. 20thterm = =+ (20-1) 7= 20 =-10+(n - 1)3
V2 V2 29 =-10+3n -3
1 19 29 =3n-13
= =7 7= 29+13 =3n
V2 V2 42 =3n
_ 20 42
=102 . n = 14t term.
1 9 6. (i) Which term of the sequence
(v) (m+ 1D termofn, n——,n—— 4,9, 14, 19 ...... is 104 ?
n n Sol. nth term = a + (n — 1)d
1 104 =4 + (n— 15
Sol. (n+1)term=n+(n+1—1)—; 104 =4 +5n -5
a1 104 =5n— 1
4. (i) The last term of the sequence 104+1 =5n
27, 24, 21 ..... is 0. Find the 105 _
number of terms. 5

Sol. nth term = a + (n — 1)d n = 215t term.
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(ii) Which term of the sequence 21,
18, 15 ...... is 81 ?

Sol. nth term = a + (n — 1)d
-81=21+(n-1)-3
-81=21-3n+3

—-81-24 =-3n
-105 =-3n
105
3 =N

n = 35t term.
7. (i) If the third term of an A.P.
is 5 and seventh term is 9. Find
the 17t term.

Sol. 3™ term = a + (3 — 1)d
5=a+ B -1)d
5=a+3d-d
5=a+ 2d ..(D)

7th term = a + (7 — 1)d
9=a+ (7-1)d
9=a+7d-d
9=a + 6d ..(2)

On subtracting equation (1) from
equation (2)
4d =4, d = 1.
On substituting the value of d in
equation (1) we get
5=a+2x1;a=3
17th term =a + (17 — 1)d

=3+16x1

= 19.

(ii) The 5P term of an A.P.is 1 and
31st term is - 77. Find the 11th
term.

Sol. 5th term = a + (5 — 1)d
l=a+ 4d ..(D)

315t term = a + (31 — 1)d

- 77 =a + 30d ..(2)

On subtracting equation (2) from
equation (1) we get
—-26d =78;d=-3
On substituting the value of d in
equation (1) we get,
l=a+4x(-3)

a =13.
11th term = @ + (11 — 1)d
=13+10x -3
=—17.

Short Answer Type Questions

8. (i) The 7" term and 13th term of an
A.P. are 34 and 64 respectively.
Find the first three terms.
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7th term = a + (7 — 1)d
M4 =a+ 6d (1D
13th term = a + (13 — 1)d
64 =a + 12d .(2)
On subtracting equation (1) from
(2) we get,
6d =30 => d = 5.
On substituting the value of d in
equation (1) we get :
HA=a+6x5;, a=4
15t term = a = 4
2nd term = a + (n — 1)d
=4+ (2-1)5
=9
3td term =4 + (3 — 1)5
= 14. Ans.

In an A.P. the third term is 4

times the first term. The 6th

term is 17. Find the series.

Let a be the first term and D be

common difference

Given, ag =4a

a+2d =4a
2d =4a—a
2d =3a (1)
a6 =17
a+5d =17
2d  5d
3 + 1 = 17
2d +15d =51
17d =51
d =3.
Put the value of d in (1)
2x3 =3a
6 =3a
a=2.
Therefore, The AP.isa,a +d, a +
2d,2,5,8,11....

9. ()For what value of a the
following terms are in
arithmetics progression ? a +
1, 3a, 4a + 2

Sol. Arithmetic Progression :

tg — by = t3 — 1y

Ba)—(a +1)=(4a + 2) — (3a)

3a—a—-1=4a +2 - 3a

Sol.

(ii)

Sol.

20 -1 =a + 2
20—-a =2+ 1
a = 3.

S~ AP is3+1,3%x3,4x3+2
=4, 9, 14.
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(i) If 3x, x + 2 and 8 are three

Sol.

10.

Sol.

consecutive terms of an A.P.
Find its fourth term.
3x, x +2, 8 = are in A.P.

Given a1 =3x
Qg =x +2
a3=8
Q9 — Q1 = Az — Q9
x+2-3x=8—-(x+ 2)
2-2x =8 —-x—-2
2-2x =6 —«x
26 +x=6-2
—x=4;,x=-4
18t term = 3x = 3(— 4) = — 12
ond term=x+2=—-4+2=-2
d=a2—a1
=-2-(-12)=10
ag =a+ (4 -1)d
ay =—12 + 3 x 10
a4=18.

1
The mt? term of an A.P. is n

and the nth term is - Prove

that its mnth term is 1.

Given that mt? term = 1/n and nth
term = 1/m

Let a and d the first term and
common difference.

So, a + (m - 1)d= ...(1)

1
n
1

..(2)
subtracting equation (1) by (2) we

a+ (n-1d= "

get,

1 1
md-d-nd +d= ———
n m
dim - n)= m-n

mn

1

d= —

mn

again if we put this value in equation
(1) and (2) we get

mn
then, let A be the mn*? term of the A.P.

a=

11.

Sol.

12.

Sol.
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=a+(mn-1)d

1
=—— +mn-1) —
mn mn

1 mn 1
=+  —
mn mn mn

1 1
- — 41— —
mn mn

=1
Hence, it is proved that mnth term
is 1.
The pth term of an A.P. is g and
the ¢th term is p. Find its mth
term.
Let the first term be a and common
difference is d.
pthterm =a + (p — 1) d = ¢q...(1)
ghterm =a + (g-1)d = p...(2)
on subtracting equation (2) from (1)
we get,
(@q-pd=p-q
d=-1
on substituting the value of d in
equation (1) we get
a=q-(@-1d
=q-(p-D-1
=p+q-—-1
Hence, mth term = ¢ + (m — 1)
=p+q-1+m-1)-1)
p+qg—-1—-m+1
=p+q—m
If m times the mth term of an
A. P. is equal to n times the nth
term, show that (m + n)th term
of this A. P. is zero.
Let the first term is @ and common
difference is d.
Given : m times of mt® term = n
times of nth term
To Find : mnth term of A.P.
Sol. t,=a+ (n-1d
t, =a+(m-1)d
mtm = min
mla + (m — 1)d]=nla + (n - 1) d]
mla+m — Dd] —nla + (n — 1) d]=0
am +m(m - 1)d —an-nn—-1) d=0
am - n) + m? — m}d — 2 — n) d=0
am—n) + [dm? —n?)—dm -n) =0
a(m — n) + dl(m + n)im — n) — (m
-n)] =0
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13.

Sol.

14.

Sol.
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m-n)a+dm+n)-1]1=0

a+[m+n)—1ld=0
ty + n=0+[m+n)-1ld
tm + n - O

Hence (m + n)th term of A.P. is 0.

Find the 15 term from the end

of an A.P. 6, 10, 14, 18 ....... 102.

15t term from the end then let the

end term is first term

So, 15th term = a + (15 — 1)d
=102+ 14 x-4
=102 — 56
= 46.

Find the number of terms in the
AP.10,4,-2,-8..... - 290. Also,
find its 30t term from the end.

Given : a=10d=-6
-290 =a +(n — 1)(- 6)
—-290 =10 + (n — 1)(— 6)
-300
—76 =n-1=>n-1=50

= n = 51th

so, there are 51 terms in A.P.
30th from the end is (51-30 + 1)th

term

. from begining= 2274 term

15.

Sol.

22th term = a + (22 — 1)d
=10+21 x -6
=10 - 126
=—116. Ans.

Sita was app01nted as a
lecturer. She was offered
monthly salary of ¥ 15,000 with
annual increment of ¥ 500. In
the tenth year what would be
her monthly salary ?

Current salary =¥ 15,000
Annual salary in 15t year = 12 x

15,000 = 1,80,000.
Increment every year =3 500
Annual salary in 2" year = 15,500

x 12 =1,86,000.
Annual salary in grd year = 16,000
x 12=1,92,000.
This form is A.P. With a=1,80,000
d =6,000.

n= 10 years
Thus,
10th term = a + (10 — 1)d
=1,80,000 + 9 x 6,000
=1,80,000 + 54,000
=2 34 000
10th year salary = 2,34,000.
monthly salary in 10th year =

16.

Sol.

17.

Sol.

18.

Sol.

w =19,500. Ans.
Ritu joined a bank on the initial
salary ¥ 5,000 per month with
annual increment ¥ 400. In 20th
year what will be her monthly
salary.
Initial salary = 5,000
Annual salary in 15t year = 5,000
x 12 = 60,000
Annual 1ncrement per year = 400
Annual salary in 224 year = 5,400
x 12 = 64,800.
Annual salary in 3 year= 5,800
x 12 = 69,600.
This form is A.P. with a = 60,000
d =4,800
n = 20 years

Thus,
20th term = a + (20 — 1)d
=60,000 + 19 x 4,800
=1,51,200.

Monthly salary in 20th year =
1,51,200

20 = 12,600. Ans.
Determine the number of term
in A.P. 3, 7, 11, ....... 407. Also,

find its 20tP term form the end.
nth term = a + (n — 1)d
407 =3+ 7n-1)4

407 -3 =(n - 1)4
404
2
n-1=101

n=101+1
n = 102th

Hence thisis 102 terms in this A.P.
20th term from the end = 102 — 20
+1=83
. From the begining = 83th term
83th term = a + (n — 1)d
=3+ (83 -1)4
=3 + 82 x 4 =331.
Find four numbers in A.P.
whose sum is 20 and the sum of
whose squares is 120.
Let the terms be a - 3d, a —
+d, a+ 3d
sum of the terms = (@ — 3d) + (a —
d)+@+d) + (@+3d)=20
40 =20
a=5
sum of the squares of the terms :

d,a
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19.

Sol.

20.

Sol.

=(a—3d)? + (a —d)?
+@+d?+ (@+3d2=20
a? — 6ad + 9d2 + a? — 2ad + d? +
a? + 2ad + d? + a? + 6ad + 9d?
=120
4a? + 20d? =120 (1)
substituting ¢ = 5 in equation (1)
4(5)2 + 20d? =120
100 + 20d2 =120
20d? =120-100

20d2 =20
20
2 _ —_—
= = 20
d?z =1
a==+1.
Thus, the four number are
Taking d =1

(@ - 3d)a - d)a + d)a + 3d)
=5-3),6-1D,6+1,56+3)
=2, 4,6, 8.

Which term of the A.P. 3, 15, 27,

39, ..ee will be 120 more than its

64th term ?

Let the required term be nth term

64th term = a + (n — I)d

=3+ (64 -1)12
=3 + 63 x 12
=759

Therefore, 759 + 120 = 879 will be
nth term
879 =3 + (n — 1)12

879-3 _ 1
12 "~
B =n-1

n ="74.

Find the number of terms in
A.P.8.5,6.9,5.3..... -151.5. Also,
find the 50th term from the end.
Let — 151.5 is the ntk term of A.P.
-15156 =a + (n — 1)d
-1515=85+(n-1)-1.6
-151.5-8.5

16 =n-l
00 = — 1
n =101

Hence, — 151.5 is 101th term.
50th term from the end = 101 — (50
— 1) = 52t term from the starting
52th term = a + (52 — 1)d
=85+51x-1.6
=-"T73.1.

21.
Sol.

22,

Sol.

23.

Sol.
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Which term of A.P. 163, 160, 167
....... is the first negative term.
D=160-163=-3
First negative term will be smaller
than 0.
So, O0>a+ @1n-1d

0>163+(n-1)-3
-163 >-3n + 3
- 166 > — 3n

166 > 3n

166
3

55 x ~
3

hence, n =56

therefore, the 56th term is first
negative.

Check whether (137) is a term
of A.P. 3, 11, 19, 22, ?

>n

>n

t,=a+n-1d
t, =137
a=3
d=11-3=
now, by putting the values we get,
137 =3 + (n — 1)8
137-3 _ I
8
1675 =n -1
n =17.75

n =17.75 and term can
not be in decimal.

Therefore, (137) is not a term of

AP. 3, 11, 19, 22.

How many numbers of two

digits are divisible by 9 ?

We know that the two digits

numbers divisible by 9 starts from

18.

Therefore A.P. formed is

Hence,

18, 27, 36, 45 ....... 99
a =18,
d =9 last term (a,)
=(99),n="7

using the formula
a,=a+ n-1d

9 =18 +(n — 1)9
99-18
9 =n-1
9=n-1
n = 10.

Therefore 10, 2 digits numbers are
divisible by 9.
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24. Divide 32 into four parts which 15a2 — 135d2 = Ta? — 7d?
are in A.P. such that the ratio 8a? = 12842
of product of extremes to the 8 x 82=128d%2d =+ 2
product of means is 7 : 15. The four parts are :
Sol. Let the four parts are a — 3d, a — a—-3d=8-3x%x2=2
d,a +d and a + 3d or 4a = 32 a-d=8-2=6
a=8. a+8=8+2=10
(@a-3d)a+3d) T q+3d=8+3x2=14
(a—d)a+d) - 15 Thus, A.P.is 2, 6, 10, 14....
EXERCISE 5.3
Multiple Choice Type Questions (a) 2476 (b) 2337
1. The sum of first 16 terms of the (c) 2219 (d) 2139.
A.P. 10,6, 2 .... is : n
(a) 320 (b) - 320 Sol. Sum of A.P. = §(a+ D)
(c) - 352 (d) - 400.
Sol. Sum of first 16 terms of AP : Where, a=51=181,d=38
n=a+ -1 d =last term
S = E[2a+(n—1)d] 5+ (n-1)8 =181
2 1815
n — =
1810+ a6-1-4 8
2 n-1=22
16 n =23
— [20-64 + 4]
2 Sum = 22—3 (5+181)
16 [-40] Sum =2139.
2 4. The sum of n terms of the A.P.
— 640 V2,8, /18,32 ... is
2 (a1 (b) 2n(n + 1)
= - 320. 1 1
2. The sum of first 20 terms of the (¢) =n(n+1) (d) Tn(n +1),
AP.1,3,57,9 .. is. 2 2
(a) 264 (b) 400 Sol. The series can be written as
(c) 472 (d) 563. V2,242, 342,442 ...
n
Sol. S= 5[20’ +(n - 1)d] Sum of n terms= g[Za +(n— 1)d]
20
= 5 [2x1+(20-1)2] = S22+ -112]
20 n
=?[2+40—2] =5 [2\/54_\/5”_\/5}
20 n
=% 140 [ 443
2
800
_ 2= 1
2 = n |2+ )]
= 400.
3. 5+ 13 +21 + ...+ 181) =? 1 ome

- V2
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5.

Sol.

Sol.

Sol.

How many terms of the A.P. 3,
7,11, 15, ..... will make the sum
406 ?

(a) 10 (b) 12
(c) 14 (d) 20.
3mn=Agma+m—1u]
n
406 = §[2x3+(n—1)4]

406 x 2=n(6 + 4n — 4)

812=n(2 + 4n)
812 = 2n + 4n?

2n + 4n?2 - 812=10

2n2 + n—406=0

(dividing whole equation by 2)
2n2 — 28n + 29n — 406 = 0
2n(n —14) + 29(n — 14)=0

2n +29=0
29
n= 5.
n-—14 =0; n = 14.

Since value of n cannot be infraction
therefore, n = 14.

The sum of first 100 natural
numbers is :

(a) 4,950 (b) 5,050

(e) 5,000 (d) 5,150.

The sum of first n terms of an A.P. is

n
8= 5
100
= [2x1+(100-1)1]

S=50 [2 + 99]
S=50 x 101
S =5,050.
The sum of all odd numbers
between 100 and 200 is :
(a) 3,750 (b) 6,200
(e) 6,500 (d) 7,500.
The first term is (a) 101
Difference (b) = 2
Last term (¢) = 199
Then A.P. = 101, 103....197, 199

[2a + (n — 1) d]

l=a + (n - 1)d
199=101+(n-1) 2
199 -101
g n-l

n—-1=49

8.

Sol.

Sol.
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n=49 +1
n = 50.

S %m+n

50
o5 (101 + 199)

=25 x 300
=17,500.
The sum of all even natural
number less than 100 is :
(a) 2,272 (b) 2,352
(c) 2,450 (d) 2468.
For all even natural number less
than 100 AP. is :

2,4,6,8,10 ..... 96, 98.
“a=2d=21=98.
l=a + (n — 1)
9B=2+mn-1)2
9%8-2
9o "7
n—-1=48
n=48 +1
n=49.
S=%W+D
49
S=—(2 + 98)
2
_ 4 100
= 2 X
= 2450.

The sum of first fifteen
multiples of 8 is :

(a) 840 (b) 960

(c) 872 (d) 1,080.

For multiples of 8 A.P. is :

8, 16, 24
: a=8d=8n=15

&mu$=gma+m—1m

= %(2x8+(15—1)8]

15
= 5(16 + 112)

15 128
g X
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=15 x 64 S1=[2(1)2 + 3(1)]
= 960. =5
10. In an AP, the first term is 22, =1
ntt term is -11 and the sum of Sy = [2(2)2 + 3(2)]
first n terms is 66. The value of =14
nis: =t + Iy
(a) 10 (b) 12 Sz — Sl =9 = tz
(C) 14 (d) 16. d= t2 - tl
Sol. Given :a=221=-11S =66 =9-5
=4,
S= 2o+ 1] 13. Find the sum of :
2 BD1+7+13+19+...t040 terms.
n Sol. Given:a=1andd=7-1=6,n=40
=5 (22 + (-11)]
n
66 x 2=n (22 — 11) Sp=7 [2a+ (1)
132=n x 11
40
132 S,=—75 [2x1+(40-1)6]
n= 11 2
n=12. 40
Hence, value of n is 12. Sy = 9 2 +(39) 6]
11. In an AP, the first term is 8, nth 40
term is 33 and the sum of first
=— [2+234
n terms is 123. Then, d = ? Sn 2 [2+234]
Sol. In AP.a=8,1l=33Sn =123 40
S, =5 [236]
Sn = g(a+l) "2
g - 9440
123 = %(8+33) T2
=4720.
123x2 (i) -12-8-4+0+4 .. to 20
41 ~— " terms.
n = 6. Sol. Given:a=-12,n=20,d=4
n
Sn = L2+ (n-1d] S,= 5 [2a+(n-1d]
S, = 20 [2x-12+(20-1)4]
123 = g[2x8+(6—1>d] nT g T RATERT
20
1236><2 C16+6-1)d Sn=? [-24 +(19) 4]
41-16 20
=d Sn=?[—24+76]
5
d = 5. S,, =10 [52]
12. The sum of n terms of an A.P. S, =520.
is given by S,, = (2n2 + 3n). What 7 13
is the common difference of the i) 2+ - +5+ — + ..to 10
AP ? 2 2
(a) 3 (b) 4 terms.
()5 (d) 9. 3
Sol. Let n=1 Sol. Given:a=2,d=-,n=10

2
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n
=5 Ra+n-1)dl

N
Il

[2x2+(10—1)g]

x4+?

35 175
T2 X2 T 2
14. Find the sum of all natural
numbers between 100 and 1000,
which are multiples of 5.

Sol. Multiples of 5 are 5, 10, 15, 20, 25
... Multiples of 5 between 100 and
1000 are 105,110, 115 ... 990, 995.
This sequence form an A.P. as
difference between the consective
terms is constant.

Here, First term = a = 105
Common difference =d =110—105
=5
and last term =/7=995
First we need to find number of
terms, i.e., n we know that
a,=a+m-1d
where  a, =nth term
n = number of terms
a = first term
d = common difference
Here a,, = last term =/ = 995, a =
105, d = 5 on putting values, we get—
995 =105+ (n-1)5
995 =105+ 5n-5

2
1
2
10 27
2
10

995 =100 + 5n
995-100 =5n
895 =5n
895
5 =n
179 =n

For finding sum we use formula

n
Sn=§ la +1]

179
n= g [105 + 995]

_1 (1100)
T2

S
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=179 (550)
=98450.
15. Find the sum of all odd integers
between 300 and 498.

Sol. odd integers are 1, 3,5,7,9 ...

odd integers between 300 and 498

are 301, 303, 305 ... 495,497

This form is in A.P. as difference

between the consecutive terms are

constant

Here, a=301,d=2,1=497
a, =a+m-1d

497 =301+(n-1)2

497 — 301
2
=n-1
B =n-1
n =99.

Sum of terms = g (a+1)

99
=?(301+497)

99

= (798)

=99 (399)

=39501.
16. Find the sum of all integers
between 400 and 579, which are
divisible by 10.
Multiple by 10 are 10, 20, 30, 40, 50
... Multiple by 10 between 400 and
579 are 410,420,430 ... 560, 570.
This sequence form in A.P. as
difference between the consecutive
terms are constant.

Sol.

Here, a =410,d=10,/=570
a,=a+n-1d

570 =410+ (n—-1)10
570 — 410
——— ——— =n-1

10
@ =n-1
10

16 =n—-1,n=17.

n
S, = 9 [2a + (n-1)d]

17
Sy =5 [2x410+
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n+1
n2+n=( = anz

n? + n = n? + n Hence Proved.
18. Find the sum of all four digit
numbers, which when divided

by 25 leaves 5 as a remainder.
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(17-1)10]
17
S, = 5 [820 + 160]
17
S, = o [980]
S,, =17[490]
S,, =8330.

17. Show that the sum of first n
even natural numbers is equal

1
to (1+;] times the sum of

first n odd natural numbers.
Even number's=2,4,6,8 ...n
Odd numbers =1,3,5,7...n
Sum of first ‘n’ even numbers

Sol.

= S,== [2a+(n-1)d]

2x2+(n-1)2]

[4+2((n-1)]

x 22+ (n-1)

+n2—n

+n
d ‘»’ natural numbers

LY N[ NS nI NS

s, S

Sumofﬁrs;o
= S,=—= [2a+(n-1)d]
2x1+(nm-1)2]
[2+2((n-1)]

x2[1+((n-1)

NS NS NS NS

nx[1+@®m-1)]
n+n2-n

S,, = n?
Sum of Is' ‘n’ even natural numbers

(n+1
U n

odd natural numbers

j times the sum of Ist ‘»’

Sol. We will get an A.P.—
1005, 1030, 1055 ... 9980
a,=a+m-1d

9980 =1005+(n—1)25

9980 — 1005
o5 =n-1
359 =n-1
359+1 =n
n =360.

as formula for sum of A. P. is

n
S, =5 @+D)
360
= =5 (1005 +9980)

360
=5 (10985)

=180(10985)
=19,77,300.
19. In an A. P,, if the first term is
22, the common differenceis -4
and the sum to n terms is 64,
find n. Explain double answer.
Sol. Given:a=22,d=-4,8S, =64
Hence, S,, = % [2a + (n—1)d]

64=% 222 +(n—1)—4]
64 x2=44n—4n?+ 4n
—4n?+48n-128=0
—4n?2+32n+16n-128=0
—-4n(n-8)+16(n—-8)=0
(-4n+16)(n—-8)=0
—-4n+16=0 n-8
n=4 n
n=4or8.
S Ifnis4:

0
8

n
S, = 9 [2a + (n—1)d]
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[2x22+(4-1)—-4]

[44—16 + 4]
32]

I
R I I

Ifnis 8:

8
Sp=5 [2x22+(8-1)

—4] = 64.
20. How many terms of the
sequence 18, 16, 14 ... should
be taken, so that their sum is
78?
Explain double answer.

Sol. Given:a=18,d=-2,S5,="78

n
S, = 9 [2¢ + (n-1)d]

78 = % 2x18+(n—1)—2]

78 x 2 =36n—2n2+ 2n
—2n2+38n-156=0
—2n2+26n+12n—-156=0
-2n(n-13)+12(n-13)=0
(-2n+12)(n-13)=0

-2n+12=0 n-13=0
—2n =-12
12
"=
n==6 n=13
n =6or13.

21. Find the sum of all numbers,
which are divisible by 7 and
lying between 50 and 500.
The first number divisible by 7 is
56 lying between 50 and 500 is
56,63, 70 ...,490,497
Hence, a =56,d=1,a, =497
a, =a+n-1)d
497 =56+ (n—-1)7
497 - 56
7
63 =n-1
n =64

Sol.

=n-1

n
Su=% @+
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64
Sy = 5 (56+497)

64
=y (553)

=32(553)
S, =17696.

22. Find the sum of all integers
between 92 and 786, which are
multiples of 9.

Multiples of 9 between 92 and 786
are 99,108,117 ... 774,783
Hence, a=99,d=9,a,="783

a, =a+n-1)d
783 =99+ (n-1)9

783 - 99
9

Sol.

=n-1

76 =n-1
n="77.

n
Sn=§ la +1]

77
S, = 9
77
S, = ?(882)
=77 (441)
S, =33957.

23. The sum of first n terms of an
A.P.,is zero, show that the sum

[99 + 783]

. —am (m +n)
of next mtermsis ——,
n-1
a being the first term.
A is the first term then, sum of n
terms in A.P.

When common difference is d.

Sol.

n
S, = 9 [2a + (n-1)d]

Sn=0=% [2a + (n - 1) d]
0=2a¢+(n-1)d
- 2a
(n-1)

now, sum of next m terms.
S, =S S

d= (1)

m m+n~ “n
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m+n
=3 [2a +(m+n-1)d]
n
-~ [2a+(n-1)d]
2
IR a+md+nd—d)—
2 a+md+nd-d) -
(2a + nd—d)

24.
2am + 2an + m2d + mnd

+ mnd + nd —md — nd
2

(2an + n%d —nd) Sol.

2

2am + 2an + m2d + mnd + mnd
+ n?d —md —nd — 2an —n?d + nd
2

2am+d(m2+mn +mn
+n? —m-n-n? +n)
2

d
=am + 9 [m2+n2+2mn -

25.

2+ n]

m-n—-n
=am + 9 [m2 + 2mn — m]

now, putd= (n

-1

(- 2a)
2(n-1)
[m2 + 2mn — m]

thenS,, =am +

am
=am-— r D [m +2n—-1]

_ (n-1)am —am n+2n—1]
n-1
amn —am —am? — 2amn + am
n-1

Sol.

- am2 —amn

n-1

—am (m +n)

n-1
Hence, it is proved that

—am (m +n)

Sm= """
If first term of an A.P. be 100 and
the sum of first six terms is five
times the sum of next six terms.
Find the sum of first eleven
terms.
Given:a =100
let the common difference = d
So, the A. P. is
100, 100 +d, 100 + 24 ...
.. 100 +(100+d) + (100 + 2d) + (100
+3d) + (100 + 4d) + (100 + 5d) =5
[(100 + 6d) + (100 + 7d) + (100 + 8d)
+ (100 + 9d) + (100 + 10d) + (100 +

11d)]
600 + 15d =5 (600 + 51d)
—240d =2400
d=-10

S11 =1100 +55d
=1100-550 = 550.
How many terms of the A. P. -6,

-11
2

the sum - 25 ? Explain double
answer.

, — 5 ... are needed to give

-11 1
Given:a=—6,d=72 +6=—
S,=-25
n
Sn=§[2a+(n—1)d]
95 =" [2x—6+(-1) -
- _2[ x—6+(n-— 2]
n? n
-25%x2=-12n+ — — =
2 2
n?  25n

—7 +50=0
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nt_20m 5 oo

9 T 2 T g TOUF

% =20 2 [n-20]=0

g MTellm g = 2bl=
5 5)

2 n-20)=0
n_5_y 20 =0
2 2 n-

n=>5 n=20

Ifn=5>
n
Sn=§[2a+(n—1)d]
=2 2x_64G-1) ]
=5 2x-6+(6-15
=5[—12+5_1
2 2
_ 60 25 5
=T 9ty T4
120 +25—5
- 4
125 + 25

- 4

__1oo

=T 4

= _95.

Ifn=20=>

Sn

Sn

3

212 1d
2[a+(n—)]

20

2
10 {—24+19

20 [ 19

2

ol

-12 + —

;)

}

1
2

2x-6+(20-1)

|

26.

Sol.

Sol.
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50
2
=-25
Find the number of terms in
each of the following :
i)2+4+6+8+=-25=10100
Given:a=2,d=2,S, =10100

n
S, = 9 [2¢ + (n-1)d]
n

10100 = 2 2x2+((n-1)2]

10100 x 2 =4n +2n%2—2n
2n2 + 2n.— 20200 = 0
n2+n-10100=0
n?+101n—100n — 10100
n(n+101)—100(n +101)
(n+101)(n—-100)

n =-—101o0r 100
n can not be negative
So, n =100.

(ii)-1.0-15-2.0-2.5... =-27

Given: a=-1,d=-0.5,
S, =—27
n
S, = 9 [2a + (n-1)d]
n
=27 = 5 [2x—1+(n—1)

—0.5]
—27x2 =—2n-0.5n2+0.5n
0.5n2+1.5n-54=0

—b + Vb% — dac

2a

n=

15+ (15 —4x05x 54
2x0.5

Here a=0.5
b=1.5
c=-54

_ 1.5 + 42.25 + 108

1

n=15%110.25
n=15+10.5
n =9or—12; n can not be negative
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n=9.

(i) -1+ — + . = 3969

4t ”?

5
Sol. Given:a=-1,d= Z’S"=3969

Sn=%[2a+(n—1)d]
3969—E[2 1+( 1)§]
—2 X—1+n—- 4
3969x2=-2 § 2 é
X 4 =— n+4n —4n

8n +5n% —5n
4
31752 =5n2-13n
—5n2+13n+31752=0
a=-5
b=13
c =31752

-b + \/b2 —4ac

2a

3969 x 2 = —

Here

n=

n=

Z13 + (13)2 —4 x— 5 x 31752
2x-5

—13 £ 169 + 635040

-10

- 13 + V635209

-10

—-13 + 797
-10

—-13 + 797
-10

784
"= _10
n=n=-"7T84.
-13-1797
- 10

- 810

-10

n=

n=
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Sol.

217.

Sol.

28.

n=81.
The value of n can not be negative
or in decimal
n =81.
iv) x+y)+ (x-y) + (x - 3y) + ...
=22 (x - 20y)

x+y)+@x—y)+(x—-3y) +..
LHS -

22 (x — 20y)
RHS
Here total value of RHS = 22
.. There must be 22 bracket in LHS.
Hence from the both side we get
n =22.
The fourth term of an A.P.is 11
and the eighth term exceeds
twice the fourth term by 5. Find
the A.P. and sum of first 20
terms.
ay = 11
a+3d =11
ag = 2(14 +5
a+7d =2(@+3d)+5
a+7d =2(11)+5
a+7d =22 +5
a+7d =27 ..(2)
On subtracting equation (2) from
equation (1) we get—
4d =16
d=4
On putting the value of d in
equation (1), we get—

(D)

a+3x4 =11
a+12 =11
a=11-12
a=-1
Hence, A.P. =-1,3,7, 11...
20
Sgg = 9 [2a +(20-1)d]
=10[2x—1+19x4]
=10 [-2 +76]
=10 x 74
=740.

How many terms of the
sequence -12,-9, -6, - 3... must
be taken to make the sum 54 ?
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Sol. Given:a=-12,d=3,S,=54
n
S, = 9 [2a + (n-1)d]

n
2

54x2 =—24n + 3n2—3n
—-3n2+27n+108=0

—b + Vb2 - dac

2a

5 =— 2x-12+(n—-1)3]

n=

a=-3
b=27
c =108

Here

=27 @1 4 x-3x108
2x—-3

i —27 + {729 + 1296
- -6
i —27 + /2025
- -6
—27 + 45
- -6
—27 + 45
- -6
18
T -6
n=-3
—27-45
-6

n=

72

"=6

n=12.

n=12or - 3.
n can not be negative
n =12.
Find the sum of first n natural
numbers.
First n natural numbers = 1, 2, 3,
4,5...n
Sum of first n natural numbers (S)
=1+2+3+4+5..n
Itis an A. P. in which

29.

Sol.

30.

Sol.

31.

Sol.
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a=1,d=1,l=n,n=n
n

N
[l

[a + 1]

S,=5 1+n)

n+1

S, = %
Find the sum of first n even
natural numbers.
First n even numbers =2, 4, 6, 8,
10...n
Sum of first n even numbers (S) =
2+4+6+8+10+...+2n
This is in the form of A. P. where.
a=2,d=2,1=2n,n=n

2
n
2
n

n
Sn=§[a+l]

n
Sn=§[2+2n]
S —21( 1
n=9 n+1)
S,=n{mn+1).

Find the sum of all even
numbers between 200 to 500.
Even numbers are-2, 4, 6, 8, 10 ...
Even numbers between 200 to 500
are—
202, 204, 206 ... 496, 498
sum of even numbers between 200
to 500 :
202 +204 + 206 ... 496 + 498
This term is in A.P. where :
a=202,d=2,1=498=aq,,
a,=a+n-1)d
498=202+(n—-1)2
498 — 202
2
148=n-1
n=148+1=149

=n-1

sn=% [2a + (n— 1) d]
149
S, = 5 [2 x 202 +

149
7 [404 +(148)2]
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32.

Sol.

33.

Sol.

34.

Sol.
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149
=5 [404 + 296]

149
=7 [700]
S,, =52150.
The sum of n terms of a
progression is 3n2 + 4n. Is this
progression an A.P. ? If so, find
the A. P. and the sum of its rth
term.
Given: S, =3n2+4n
S;=3x12+4x1=7
1stterm =7 =

Sy =3x22+4x2=20
- 20d term =20-7 =13

S3 =3x32+4x3=39
31d term =39 —20 =19

Sy =3x42+4x4=64
4th term =64 -39 =25
Hence, progression =17, 13,19, 25 ...
This is an A.P.
Sum of rth terms= S, = 3 x r2 + 4r
= 3r2 + 4r.
If the roots of the equation
b-c)x2+(c-a)x+(@-b)=0
are equal, then show that a, b,
c arein A. P.
Iflinear equation have equal roots
then :

D=0b2-4ac
=(c-a2-4bB-c)(a-b)=0
=c2 +a?—2ac—4bc + 4b? + 4ac

—4bc=0

=c2+a2+4b2+2ac—4ab —4bc=0
(@)?+(20)2 + (¢)2 + 2(a) (— 2b)
+2(=2b)()+2@)(c)=0

=(a@a-2b+c¢)=0
=-2b=-a-c
=2b=a+c

Hence, a, b, c in an A.P.
Determine, the sum of first 35
terms of an A.P., if second
term is 2 and the seventh term
is 22.
Given:

Qg = 2

a+d=2 (1)

Sol.

ar=22 a+6d=22 ..2)
On subtracting equation (1) from
equation (2) we get :
5d =20
d=4
On putting the value of d in
equation (1) we get

a+4=2
a=-2
Hence, a=-2,d=4,n=35

n
S, = 9 [2a + (n-1)d]

35
S35= ? [2X—2+(35—1)4]

35
5 [-4+(34)4]

35
5 [-4 +136]

35
=7 [132]

Sa5 =2310.
The sum of first 7 terms of an A.P.
is 10 and that of next 7 terms is
27. Find the progression.
Letfirst term =a
Common difference = d

n
S, = 9 [2¢ + (n-1)d]

In first seven terms :

7
8= [2a+(7-1)d]=10

14a + 42d =20 (1)
For next 7 terms it becomes for 14
terms

14
o [2a¢ + (14 -1)d]

=27
14a +91d =27 ..(2)
On subtracting equation (1) from
equation (2) we get :

S14=

49d =17 d=

1
7
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36.

Sol.

317.

Sol.

On substituting value of d in

equation (1) we get :

14a + 42 x %:20 a=1

2 3
1 7 1 7
If the first term of an A. P. is 2
and the sum of first five terms
is equal to one-fourth of the
sum of the next five terms, find
the sum of first 30 terms.
Given: a=2

1
Hence,A.P.=1,1-,

1
S5 = Z (SIO - S5)

§22 ld—l
2[>< +(5—)]—4

H120 (2x2+(10—1)dH_

Hg (2><2+(5—1)dH

1
10+ 10d = 1 [(20 + 45d) - (10

+10d)]
4(10+10d) =20 +45d—-10-10d
40 +40d =10+ 35d
40d -35d =10-40

5d =-30
-30
-5
30
SSO = ? [2)( 2+
(30-1)-6]
Ssq =— 2550.

If the sum of the first n terms
of two A.P.s are in the ratio (7Tn
-5): (5n + 17), show that the 6th
term of the two progressions are
equal.

Let a, d and A, D be the first term
and the common ratio of first and
the second A.P. respectively.

38.

Sol.

39.

Sol.
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(’;’j [2a + (n — 1) dI
So

’ (’;) [2A + (n — 1) DI
-5
5n + 17

2¢a+(n-1)d Th-1)+2
2A+(n-1)D 5 -1)+22
So,a=1,d=7,A=11,D=5
6th term of 15t AP=a+5d=1+5 x
7=36
6th term of 284 AP=A + 5D =11+
5 x5 =236.
The ratio between the sum of n
terms of two arithmetic
progressionis (7n + 1) : (4n + 27).
Find the ratio of their 11*" terms.
Let a, d and A, D be the first term
and the common difference of first
and second AP respectively.

(”j [2a +(n —1) d]

2 n+1
So, = 4n + 27
(’;j 2A+(n-1)D]
2a + (n—-1)d Tnh-1)+8

2A+(n-1DD 4(m-1)+31
So,a=4,d=7,A=155,D=4
11th term of 15t AP=a + 10d = 4 +
10x7=74
11th term of 27d AP = A + 10D =
15.5+10x4=55.5

Ratio =74:55.5

=148:111

Two cars start together in the
same direction from the same
place. The first goes with
uniform speed of 10 km/hour.
The second goes at a speed of 8
km/hour in the first hour and
increases the speed by 1/2 km
each succeeding hours. After
how many hours will the second
car overtake the first, if both
cars go non-stop ?
Let the second car overtakes the
first car after n hours.
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40.

Sol.

41.
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Hence, Distance covered by first
car= Distance covered by second car
10n =8+ (8 +1/2)+
(8+2/2)+ (8 +3/2)
+..+8+n-1/2)
10n=8n+1/2[1+2+3+4..(n—-1)]
2n =(1/2) [n (n-1)/2]
4n =n(n-1)/2
8n =n2-n
nZ2-9n =0
n=9
Hence, after 9 hours second car will
overtake the first car.
Kamal buys a washing machine
for ¥ 10,000. He pays T 2,000 in
cash and agrees to pay the
balance in instalment of I 500
plus 10% interest on the unpaid
amount. Find the total amount
paid for the washing machine.
Washing machine cost =3 10,000
Down payment =3 2,000
Rest payment =% 8,000
Now interest on first installment=

PxRxT
100
=8,000 x 10 x 1/100
=3 800
unpaid amount= 8,000 - 500 = 7,500
Interest on second installment =
7,500 x 10 x 1/100
=3 750
unpaid amount = 7,500 — 500 = 7,000
This is in form of A. P.
800, 750,700 ...
Where a =800,d =—-50,n=16

n
S, = 9 [2a + (n-1)d]

16
S16= o [2 x 800 + (16 — 1)— 50]

S16=6,800
Total amount of washing machine
=10,000 + 6,800 = 16,800.
Ruchi saves ¥ 120 during first
month, ¥ 150 in next month, T
180 in the third month. If she
continues her saving in this

Sol.

42.

pattern, In how many months
will she saves ¥ 1,800 ?
Saving = 120, 150, 180 ...
This form in A.P. where,

a=120,d = 30,
S =1,800
S, = %[Za +(n-1d]
1,800 = %[2 x120 + (n—1)30]

3,600 = 240n + 30n2—-30n
30n?+210n-3,600=0

n= ~b+ b2 - 4ac
B 2a
_ ~210+y/(210 - 4x30-3,600

2x30
a =30

b =210
¢ =—-3600

—210 + /44100 + 432000
n =
60
—210 = 476100
60

- 210 = 690
60

—-210+ 690
60

Here,

n=

n=

n=

480
60
n=_8
—-210-690
60
900
~ 60
n=-15.
n=8or—15
n can not be negative. Hence n = 8
therefore in 8 months she saves
31,800.
Shri kant saves I 32,000 during
first year, ¥ 36,000 in the next
year and ¥ 40,000 in the 3" year.
If he continues his savings in
this pattern. In how many years
will he aves T 2,00,000 ?

n=

or, n=

n=
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Sol. Saving =32,000; 36,000; 40,000 ...

n =

This form is in A.P., where
a=32,000,d=4,000,S =2,00,000

8, = 512a+(-Dd)

2,00,000 = g[z x 32,000 + (n — 1)4,000]

4,00,000 =64,000n +4,000n>—4,000n
4,000n% + 60,0001 — 4,00,000 =0

"= ~b++/b?% —4ac

2a
a =4,000
b =60,000
¢ =-—4,00,000

Here,

B (60,000)% — 4 x 4,000
60,000£ J x —4,00,000

2x 4,000
n=5o0r-20
n can not be negative. Hencen =5

therefore in 5 years he saves ¥
2,00,000.

43. A manufacturer of radio sets,

Sol.

produced 600 units in the third
year and 700 units in the
seventh year. Assuming that the
productioin uniformly increases
by a fixed number every year,
Find (i) the production in first
year (ii) the total production in
7 year and (iii) the production
in the 10t year.
Given that the production uniformly
increases by fixed number every
year. So, the production in each
year forms an A.P.
Let the AP.bea,a+d,a+2d....
Production in third year =a,=a +
2d =600 ..(1)
Production in seventh year =a,
=a+6d="700 ..(i)
on subtracting equation (1) from
equation (2) we get :

Sol.
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4d =100;d =25
on substituting the value of d in
equation (i) we get :
a =600-50=550.
Thus, production in first yearis 550
units.
Total production in 7 years

=2

=S 3 2a+(n-1)d]

7

[2x 550+ (7-1)25]

IS RS

(1100 +150)

2
=4375.
Thus total production in 7 years is
4375 units.
Production in 10* year= a,,=a + 9d
=550 +9 x 25
=775 units.
Ritu takes a contract to
construct a dispensary upto 31
December 2005. Beyond 31 Dec.
2005 a penalty for delay of
construction as follows : ¥ 100
for first day, ¥ 150 for second
day % 200 for third day etc. How
much does a delay of 20 days
cost Ritu ?
Penalty for delay =
¥ 100 for first day, ¥ 150 for second
day
%200 for thirdday ....... upto 20 days
This form is in A.P., where
a =100,d =50,n=20

S, = 52a(n~1d]

20
8, = 75 12x100+(20 ~1)50]

S,, =10(200 + 950)
S,, =10 x 1,150
S,, =11,500
Hence, cost for 20 days =3 11,500
a
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UNIT 3 : CO-ORDINATE GEOMETRY

Co-ordinate Geometry

EXERCISE 6.1
Ans.(c) (- 5, = 5).

Multiple Choice Type Questions

1.

Ans.

2.

Ans.

Ans.

Ans.

Ans.

Ans.

7.

1.

The point (- 13, - 14) lies in :
(a) 1st quadrant (b) 2nd quadrant
(c) 3rd quadrant (d) 4th quadrant.
(c) 3rd quadrant.

Point (8, - 8) is in which
quadrant?

(a) First quadrant

(b) Second quadrant

(¢) Third quadrant

(d) Fourth quadrant.

(d) Fourth quadrant.

The position of the point with
abscissa = - 5 and ordinate = +
4 will be :

(a) In the first quadrant

(b) In the second quadrant

(c¢) In the third quadrant

(d) In the fourth quadrant.

(b) In the second quadrant.

The point (0, - 5) lies on :

(a) OX (b) OX'

(c) OY (d) OY'.

(d) OY'.

The point (0, 9) lies on :

(a) OX (b) OY

(c) OX' (d) OY'.

(b) OY.

The point (- 14, 0) lies on :
(a) OX (b) OY

(c) OX' (d) OY'.

(c) OX'.

A point lies in third quadrant
co-ordinate of this point may
be :

(a) (5, 5)

() = 5,-5)

(b) (5, — 5)
(d) (=5, 5).

Very Short Answer Type
Questions

8.

Sol.

In which quadrant do the
following points lie :

3, 3), (2, 5), (-5, 2), (-3, —4),
4 -9), (a, b) and (a, — b) ?

(i) Point (3, 3)lies in I quadrant.
(ii) (2, 5) lies in I quadrant.
(iii) (- 5, 2) lies in II quadrant.
(iv) (- 3,—4) lies in III quadrant.
v) (4, -9) lies in IV quadrant.
(vi) (a, b) lies in I quadrant.
(vii) (a, — b) lies in IV quadrant.
Show the positions of the following
points on the xy-plane :
2,2),@3,3),=1,-1), (- 4,-3),
(4,-3), and (- 5, 0), (- 4, 5), (0, 6).

Sol.A=(2,2);B=@3,3);C=(-1,-1);

D=(-4,-3); E =4, - 3)
F=(-5,0);G=(-4,5);H=(0,6).

Y
4
T
G{—4, 5) 6+ H(, &)
4 B
N (3,3)
(2.2)
2 A
F(-5, 0} 1
X! ] + ; > X

7 6543219
(-1,-1)7
D(~4, -3) 3

EXERCISE 6.2
Multiple Choice Type Questions

The distance between the points
(5,-3) and (8, 1) is :
(a) 5 units (b) 6 units

2.

(c) 25 units (d) none of these.

Ans. (a) 5 units.

The distance between the points
(2,0) and (-1, 4) is :
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Ans.

3.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

Ans.

(a) 5 units (b) 25 units
(c) — 25 units  (d) none of these.
(a) 5 units.

The distance between the points
(-6,5)and (-1, 7) is :

(a) 169 units  (b) /119 units
(c) 13 units (d) none of these.
(d) none of these.

The co-ordinates of a point M
are (3, 4). Its distance from the
origin is :

(a) 7 units (b) 1 unit
(¢) 5 units (d) 12 units.
(¢) 5 units.

The distance between points (7,
3) and (- 5, - 2) is :

(a) 10 units (b) 13 units

(c) 15 units (d) 17 units.

(b) 13 units.

The distance between origin
and (15, 8) is :
(a) 8 units

(c) 17 units

(c) 17 units.

(b) 15 units
(d) 23 units.

The distance between (-1, - 3)
and (3, 0) is :

(a) 4 units (b) 5 units

(c) 3 units (d) 6 units.

(b) 5 units.

The distance between the points
(- 3, 4) and (0, 0) will be :

(a) 5 units (b) 4 units

(¢) 3 units (d) 1 unit.

(a) 5 units.

The third vertex of an
equilateral triangle whose
other two vertices are (1, 1) and
(- 1, - 1) respectively, is :

@ (f3,-+3) () (-+3,3)
(c) both (a) and (b)

(d) none of these.

(c) both (a) and (b).

Short Answer Type Questions

10.

Find the distance between the
following pairs of points :

@ (7,-3);(5,2)

G) 3, 7; (-1,4)

(i) (- 6,-5); (-1, 7)

iv) (2, 0); (- 1, 4)

(v) (asin®,acos0);(acos0,—asinb)

Sol.
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vi) (am42, 2amy); (@mq2, 2ams).
(D) A, -3);B(-5,2)

Here, x;=7,y;=-3,
x9=—"5 and yy = 2
© AB = JC5-72 +(2+3)

N144 + 25

J169 = 13 units.
Gi) A=@,7;B=(-1,4)
Here, x1=3,y1=7,x9 =— 1 and
yo =4

AB

Ans.

Jo1-32 4 @—7?

J16 + 9 = /25 =5 units.
Ans.

(i) A(-6,-5;B(-1,7)
AB

Je1462+7+5)?
\25 + 144

= /169 = 13 units. Ans.
iv) A (2,0); B (-1,4)

L AB = JC1-922+@4-0)7?
= 5 units. Ans.
(v) A =(asin 0, a cos 0);

B = (a cos 0, — a sin 0)

AB = (g cos@—asine)2 +
(—a sin 0 — a cos 0)2

=\/a2(cos26 +sin20— 2 cos 0.sin 0)

+ a2 (sin2 0 + cos2 0 + 2 cos 0 sin 0)

= Ja2 1+1) = a+/2 units. Ans.

(vi) A=(am,2 2am,); B=(amy2,2ams)

AB = \/(am%—amlz )2+(2am2—2am1 )

= \/a2(m% —m%)2 +4a? (mg —m1)2

a?(my + my)*(mgy — my)?
- + 4a®(my — my)?

=\/a2(m2 —m1)2 [(mg + ml)2 + 4]


http://www.print-driver.com/order?demolabel-en

154

11.

Sol.

12,

Sol.
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=a (mg — my) \(mg +my)? +4.
Ans

(i) If the distance between the
points (5, 3) and (x, - 1) is 5
units, find the value of x.

Gi) If Ais (4, 2), Bis (1, y) find
the possible values of y so that
AB = 5.

(i) Let A (5,3) and B (x, — 1). The
distance between AB = 5 units.
Here, x1 = 5, y; = 3, x9 = x and
yo=-1

. AB = \/(xz —x1)% + (yg —3)?

or 5= x_52%+(1-3)>
Squaring both sides, we have
(52=(x — 5)% + (- 4)

or 2%5=(x—-572+ 16

or (x —52=25-16=9

or x-—-5=%3.

o, Either x = 8 or x = 2. Ans.

(ii) Here A (4, 2) and B (1, y).
AB =5,x1=4,y1=2,x2=1

and yg =y.

AB = \/(xz —x1)% + (yg —31)?

or 5= \(1-4)?2 +(y-2)?
Squaring both sides, we have
(B2=(-3)2+ (y — 2)2

or (y—22=25-9=16

or y—-2=1%4

. Eithery=6 or y = — 2. Ans.
The vertices of a right angled
triangle PQR are P (8, 0), Q (0,
0) and R (0, - 6). Find the length
of the hypotenuse.
Length of hypotenuse

P({8, O)

R(0. - 6)

Q(0, 0)

(PR) = [8_0)2 + (0 +6)2

= 64 + 36

= 10 units.

Long Answer Type Questions
13. Show that the four points

whose coordinates are (2, - 2),
8,4), (5,7 and (- 1, 1) form a
rectangle.

Sol. Let A(-1,1),B (5,7),C(8,4)and

D (2, -2)
AB

V6 + 102 +(7-1)?
\(6)? + (6

V36 +36 = V72
BC = \[(8-5? + (4—7)?
V3?2 +(-3)?
Jo+9 = 18
J2-8?% + (242
J36+36 = \72-
= Je+1? +(2-17?
V3)? +(-3)?

= /979 = Ji8.

Thus AB = CD and BC = AD
Also diagonal (AC)

CD

S

\/(8 +12 +(4-1)72

V92 +32 = {81+9
J90 -

and diagonal (BD)

Jo 52 +c2-1?

V=32 + (92
J9+81 = 90-

Thus diagonal (AC) = diagonal (BD)
Since AB = CD; BC = AD and
diagonal AC = diagonal BD,
therefore ABCD is a rectangle.
Proved.
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14. Show that the following four
points form a parallelogram :
(_ 2’ - 1)9 (1’ 0)’ (49 3) and (1’ 2)-
Sol. Let A (-2,-1); B(1, 0); C (4, 3)

and D (1, 2)

AB = JC2-1?2+(1-002
- o171 = J10.

BC = J4—12 +(3-0)>
- 919 = i3

CD = Ji4-1)% + (32
- 971 = J10.

AD = J_2_12 +(1-27
- 979 = i3

. AB =CD and BC = AD.
.. ABCD is a parallelogram.
Proved.
15. Find the other two vertices of
that square whose opposite
vertices are (1, 1) and (1, 8).
Sol. Let the coordinates of the vertices
of the square ABCD be
A=(1,1);B=(,y);C=(1,8) and

D = (_ X, y)
Y
h
a1, 8)
Dex <] | By
) A1) -
X€ 0 > X
v
v
Now ACZ2=(1-1)2+(1-8)2
= 02 + 72 = 49.

Let the side of a square be a. Then
AB? + BC?%= AC?
= a? + a?=49

or 2a2 =49

or a= l
J2

Now AB= J(x - 1) + (y — 1)2
7

= E (l)
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and BC = \/(x—1)2 +()/—8)2

or (y—1)>2
ory2+1—-2y =y2+64—16y
or —2y+16y =64 -1
or 14y =63

_6 _9
or T4 T2
Substituting the value of y in
equation (i), we have

49

x—-12+ (y—12= —

9 V2 49

2 |21 2 22
or (x 1)+(2 j 9

™2 49
or (x - 12+ (2] = —

49 49

or (x — 1)2

[\CRIEN I ORIEN N‘%

or x—1

or x = +1=

9

2

9 9
Thus, coordinates of B are (2, 2) .
s.

An
Similarly,
AD?= (1 + x)?2 + (1 — y)?
49 (i
= 2 ...\l
and CD2= (1 + x)2 + (8 — y)2
49
2
AD = CD

LA+ x)?+ (1 - y)?
=(1+x?%+ (8 -y)?

or (1 —y)2=(8—y)>

orl +y2—2y =64 +y2— 16y

or 63-14y =0
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16.

Sol.
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_63_29
or Y=14° 9
s 9. .
Substituting y = g in (i1), we have
2
9 49
2 1-—| = —
1+ x) +( 2} B
1 )2 (_7)2_49
or + x)* + 5] = 9
(1 )2_@ Q_Q
or ra = - =y
LT
or tx= g
-
or x=45-1=5

". Co-ordinates of D are (- x, y),

_ (_ 5 9)
Le., 2’ 9 Ans.
Prove that (2a, 4a), (2a,6a) and

2a + a\/g, 5a) are vertices of an
equilateral triangle.

Let the co-ordinates of the vertices
of a triangle ABC be A (2a, 4a); B

(2a, 6a); C (2a + a\/g, 5a)
A(2a, 4a)

B C
(2a, 6a) (2a+ a,f3.5a)

AB = \/(2a —2a)? + (6a — 4a)?
= [0 + (2(1)2 = 2a units.
BC =

\/(Za + a\/§ —2a)? + (5a — 6a)?

J3a2 + o2 = 2a units.

CA =

\/(Za —2a — a\/§)2 + (4a — 5(1)2

= ,3(12 + a2 = 2a units.

17.

Sol.

18.

Sol.

.. AB=BC=CA

So, AABC is a equilateral triangle.
Proved.

Find the third vertex of an

equilateral triangle whose

other two vertices are (1, 1) and

(— 19 - 1)-

Let the third vertex of an equilateral

triangle be (x, y).

A=(x,y);B=(1,1)andC=(-1,-1)

. AB=BC = AC

Now, ABZ— (x - 12+ (y — 1)2
AC?2=(x + 12 + (y + 1)2
and BC2=(—1-12+(-1-12

=224+22=-4+4=8

x— 12+ (y— 1)2= 8,
[+ AB = BC]
orx?+1-2x+y2+1-2y=8

or 2492 _2x—2y=6
(1)

Also (x+ 1%+ (@ +1)2=8,
[+ AC = BC]

or x2+1+2x+y2+1+2y=8
or 24+ 924+ 2x+2)=6

..(3i)
Subtracting (i) from (ii), we get
4x + 49y=0
or x=-y
Substltutmg x =—yin (i), we get

= y +y +2y—2y—6
y2 =6
or y2 =3
or y=t+3
x=F 3
- Co-ordinates of A are (— /3 , J3)
and ()3, - /3). Ans.

For what values of x and y will

the points (0, 0), (3, J3) and
(x, y) form an equilateral

triangle ?
Let A = (x, y), B = (0, 0)
and C = (3, 3)

[\/(x _0)2 + (y — 0)2 T

2
[ﬂxz +y2j| =x2 + y2

AB? =
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19.

BC? = [J(s— 0?2 + (/3 - 0)? T
_ [MT - [\/ﬁ]z =12
AC? = [J(x _3)2 4 (y— 3)2 T

=(x-3)2+ (y—\/§)2
.+ ABC is an equilateral triangle,
S AB = BC = AC
= x2+y2=12 .1

(x—3)2+ (y — /3)2 =12
or x2+9-6x+y2+3— 23y =12

and

or x2+y2—6x— 2\/§y =0
...(ii)

-, From (i) and (ii), we get
12 - 6x — 24/3y =0

[ %2 + y2 = 12]
or 243y = 12 — 6x
12 — 6x 6 — 3x
or = =
YT a3 NE)
6 — 3x)>
2:%:3(2—96)2
x2 + y2 =12

o 22 +3((©2-x2=12
or x2 + 3 (4 + x2 — 4x) =12
or x2+ 12 + 3x2 — 12x = 12

or 452 — 12x = 0
or 4 x—-3) =0
.. Either x = 0 or x = 3
6-3(0) 6-9
'.y=Tory= \/g

6 3
=£=2\/§0r=—\/§=—\/§
. The points are (0, 24/3) and

(3,-3). Ans.
Prove that the point P (2, 2) is
the centre of the circle passing
through the points A (1, 2),
B (2,1) and C (2, 3).

Sol.

20.

Sol.

21.
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Let P (2, 2) be the centre of
the circle and the points A (1, 2),
B (2, 1), C (2, 3) be the points on
the circle.

PA = J2_172 +(2-2)?
= ’12+02 = 1

PB = J2_9?2+@2-17
=Joz+12 =1

and PC = (22 + (3-2)°

Vo2 +12 = 1

. PA =PB = PC,

.. PA, PB, PC are the radii of the
circle. Hence, P is the centre of the
given circle. Proved.
If (x, y) is a point on the
circumference of the circle
whose centre is (3, - 2) and
radius 3 units, prove that

x2 +y2 = 6x - 4y - 4.

Let O = (3, — 2) be the centre of
the circle and P = (x, y) be the

point on the circumference and
OP = 3.

2
OP? - [\/(x—3)2 + @—2)2}

or 9=0-32+@y+2)7?
[ OP2=32=09]
or 9=x2+9-6x+y2+4+4y

or x2+y2=6x—4y—4. Proved.
Find the centre of the circle on
which the points (8, 6), (8, — 2)
and (2, - 2) lie.

Sol. Let O = (x, y) be the centre of the

circle and A = (8, 6); B = (8, — 2)

and C = (2, — 2)

. OAZ = (x — 8)2 + (y — 6)2
OB2 = (x — 8)2 + (y + 2)?
OC? = (x — 22 + (y + 2)?
OA? = OB2, (- OA and OB

are the radii of
the same circle)

s (x—8)2+(y—6)2 =(x—8)2+(y+2)?

or (y—6)2 =(y + 272

ory2 + 36 — 12y = y2 + 4 + 4y
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or — 16y = — 32
or y = 2.
Again OB2 = 0C?

(x—8)2+(y+2)2 =(x—2)2+(y +2)2
orx2 + 64 — 16x = x2 + 4 — 4x

or —16x + 4x =4 — 64
or —12x =-60
: x = 5.

.. Centre of the circle is (x, y)
iLe., (5, 2). Ans.

EXERCISE 6.3

The co-ordinates of two points
are (6, 0) and (0, 8). The co-
ordinates of the mid-point are:

(a) (3, 4) (b) (6, 8)
(c) (0, 0) (d) 4, 3).
Ans. (a) (3, 4). Ans.

The coordinates of two points
are (9, 4) and (3, 8). The co-

ordinates of the mid-point are:

(a) (6, 0) (b) (0, 6)

(c) (6, 6) (d) none of these.

Ans. (¢) (6, 6). Ans.

The co-ordinates of two points
are (- 8, 0) and (0, - 8). The
coordinates of the mid-point of
the line segment joining them

will be :
(a) (- 8, 4) (b) (4, — 8)
() (—4,-4) (d) (4, 4).
Ans. (c) (- 4, — 4). Ans.

The abscissa of the point which
divides the line joining points
(0, 4) and (0, 8) internally in the
ratio of 3 : 1 will be :

(a) 0 (b) 4
(c) 6 (d) 8.
Ans. (a) 0.
5. If the vertices of a triangle be Ans.

(xl’ yl)’ (x2’ y2) and (x3’ y3)a then 10.
the co-ordinates of its centroid

are :

X1 + X
(a)(lz 2,

X1 +x3 Y1 +)y3
(b)( 5 9 j

N +y2j
2

X1 +Xo +XxX3 Y1 +Y2 +Y3
) 3 , 3

(d) none of these. Ans.
x| +%o +X +y9 +
Ans. (c) ( 1 32 3,4 3;)2 y3j. 11.

6. The mid-point of the line

segment drawn through the
points (- 8, 13) and (x, 7) is
(4, 10). The value of x will be :

(a) 16 (b) 10
(c) 8 (@) 4.
(a) 16.

The centroid of the triangle
whose vertices are (7, 5), (5, 7)

and (- 3,3) is :

(a) (5, 3) (b) (3, 5)

() (=5,-3) (d =3, -5).
(b) (3, 5).

The co-ordinates of the point
which divides the line joining
the points (0, 0) and (4, 0)
internally in the ratio of 1 : 3
will be :

(a) (1, 0) (b) (0, 0)
(c) (0, 4) (d) (0, 1).
(a) (1, 0).

The two vertices of a triangle are
3, 5) and (- 4, - 6); and the
co-ordinates of its centroid are
(4, 3). Then the co-ordinates of
its third vertex are :

(a) (-13,10)  (b) (13,-10)
(¢) (- 13,-10) (d) (13, 10).
(d) (13, 10).

The co-ordinates of the point
which divides the lines segment
joining the points (3, 5) and
(7, 9) internally in the ratio

2:3 are :

S ICIEE
(a) 5° 5 (b) 23’ 33

33 23
(c) [5, 5) (d) none of these.

23 33
(a) (5, 5)

The co-ordinates of the point
which divides the line segment
joining the points (- 3, - 4) and
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(2, 1) externally in the ratio 3 :

2, are :
(a) (11, 12) (b) (12, 11)
() (-11,-12) (d)(—12,-11).

Ans. (b) (12, 11).

Very Short Answer Type
Questions

12,

Sol.

Find the co-ordinates of the

point P which divides

internally the join of :

i A@G,9 andB (-7,4) in ratio
2:3

(i) A (1, 2) and B (3, 4) in ratio
5:7

(iii) A (2, 0) and B (0, 4) in ratio
3:2

(iv) A (5,7) and B (4, 5) in ratio
2:3.

(i) Let the co-ordinates of the point

P be (x, y), where P divides

internally the points joining A (8, 9)

and B (- 7, 4) in the ratio of 2 : 3.

mxg + nxy
X =
m+n
myg +nyy
and Y = m+n

Here x; = 8,y1 =9, x9g = — 7 and
yg = 4.

2x(-7+3x8
x = 2+3
~14+24 10 N
= =g =
2x4+3x9 8+27
and y =""97 "3 = 5
35
=5 =

.. The required point is (2, 7). Ans.
(i) A=(1,2),B=(3,4),ratio5:7
X1 = 1’y1= 2,.762= 3’y2=4a

m=5andn="7
5x3+7x1 1547
= 5+ 17 12
22 11
126
5x4+7x2 20 + 14
and y =

5+ 17 - 19
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: 34 17
12 T 6
11 17
.. The required point is 6’6
Ans.
(i) A =(2,0), B=(0,4), ratio 3 : 2
xl=2’yl= ’x2=0ay2=4a
m=3and n =
3x0+2x2 0+4
= 3+2 5
4
-5
3x4+2x0 12+0
and y = —577 = 5
12
-5

4 12
.. The required point is (5, 5).
Ans.
(iv)A =(5,7),B=(4,5), ratio2 :3
X1 = 5,y1= 7,.’)C2=4,y2= 5,
m =2 and n = 3.

2x4+3x5 8 +15
YT 243 T 5
23
-5
2x5+3x7 10+ 21
andy =" 3 = 5
31
=5 -
.. The required point is (2;), 351)
Ans.

Q. 13. Find the co-ordinates of the

point Q which divides

externally the join of :

(i) A@3,4) and B (- 6,2) in ratio
3:2

() A(-3,-4)and B (2, 1) in
ratio 3 : 2

(iii) A (-2, 5) and B (6, 4) in ratio
1:2
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(iv) A (-4, 0) and B (0, 8) in ratio
3: 4.

(i) Let the co-ordinates of the point

Q be (x, y) which divides externally

the points joining A (3, 4) and

B (- 6, 2) in the ratio of 3 : 2.

.. Co-ordinates of Q are given by

mxg — nxy
x=—"
m-n
myo —ny1
and y=—_
m-n
Here, x4 = 3, y1 = 4, x9 = — 6,
yo =2, m=3and n = 2
3x(-6)-2x3
*= 3-2
_-18-6
= 1 =_
d I3x2-2x4
ad oy =3 2
_6-8 9
=—7 =-2
.. The required point is (— 24, — 2).
Ans.

i)A=(-3,-4),B=(21),
ratio 3 : 2

Here,x1=—3,y1=—4,x2=2,

yo=1, m=3and n =2

3x2-2x(-3)
= 3-2
_6+6_12
=—7 =
3x1-2x(-4)
and y = 3-2
3+8
= = 11. Ans.

.. The required point is (12, 11).
(iii) A = (- 2, 5), B = (6, 4), ratio
1:2
Here, X1 = — 2, y1 = 5, X9 = 6, Yo
=4, m=1and n=2

1x6-2x(-2)

1-2
6+4

=—7 =-10

X =

14.

Sol.

15.

Sol.

1x4-2x5 4-10

and y =" -1
= 6.
.. The required point is (- 10, 6).
Ans.

@iv) A = (- 4, 0), B = (0, 8), ratio
3:4

Here, x; = -4,y =0,x9 =0, y9
=8 m=3and n =4

3x0-4x(-4)
= 3-4
_0+16 16
=——7 =-
1 3x8-4x0 24-0
ame y=34 T
=— 24,
.. The required point is (- 16, — 24).
Ans.

In what ratio does the x-axis
cut the line segment joining
5, 8) and (7, - 3) ?

Let the x-axis cut the line AB, where
A =(5,8)and B = (7, — 3) in the
ratio of m : n.

Any line segment through (5, 8)
and (7, — 3) will cut the x-axis at the
point where y = 0.

_ Mmys +ny;
Y= m+n
mx(=3)+nx8
= 0=
m+n
m 8
= 3m=8n=>— = 3.
n 3

. The required ratio is 8 : 3
internally. Ans.
In what ratio does the point
(11, 18) divide the line joining
3,4) and (7, 11) ?

Let the point (11, 18) divides the
line joining (3, 4) and (7, 11) in the
ratio of m : n.

mxo + nx

m+n

mxT7+nx3
or = —"

m+n
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[ X1 = 3, X9 = 71
orllm+1ln=7m + 3n

or dm = — 8n
m_ 8 2
or n_ 4 1

. The point (11, 18) divides the
line in the ratio of 2 : 1 externally.

Ans.
The middle point of the line AB
is (13,19) and Ais (-9, 30). Find
the co-ordinates of B.

16.

Sol. Let the co-ordinates of the point B
be (x, y).
x p—
13 = B or26 =x-9
or 26 +9=x
: x=35
y + 30
and 19 = 9 or38=y+30
or 38-30=y
or y=8.
.. Co-ordinates of B are (35, 8).
Ans.

Q. 17. Find the centroid of the
triangle whose vertices are
(4’ 6)’ (2’ - 2) and (03 2).

Sol. Let the co-ordinates of the centroid

be (x, y).
X1 + X9 + X3
x = 73 ,
1 ty2 +y3
- 3

Here, X1 = 4, Y1 = 6, X9 = 2,
y2=_2,x3=0andy3=2.

4+2+0 6
X = T = 3 = 2
6-2+2 6
and y = — 3 =3-*= 2.
.. Co-ordinates of the centroid are
(2, 2). Ans.

Long Answer Type Questions

18. The end points of a line segment
AB are A (a, b) and B (b, a),
where a and b are both positive.
In what ratio the line segment
AB is divided by both axes ?

Sol.

19.

Sol.
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For x-axis :

The co-ordinates of any point on
the x-axis are (x, 0).

Let the required ratio be mq : ms.

myg + Moy

and Y= my + mgy
amy +bmgy
= 0= my +my
=amq + bmg=0
= amq = — bmy
m b
mgy - a

Hence, the required ratio is b : a.
The negative sign represents
external division.

For y-axis :

The co-ordinates of any point on
the y-axis are (0, y)

myxg + moXxq

and =
my + my
0 bmy +amgy
= - my +my
=bmy+amy =0
= bmq = — amy
my a
mgy - b

Hence, the required ratio is a : b.
The negative sign represents
external division. Ans.
Find the lengths of medians of
a triangle whose vertices are
(03 - 1)9 (2’ 1) and (09 3).

The co-ordinates of vertices of a
triangle ABC are (0,— 1), (2,1) and
(0, 3) respectively.

Al i =N
-1 PO (3

Here, X1 = 0, X9 = 2, X3 = 0, Y1 =

- 1’y2= 17y3=3'

.. Co-ordinates of the mid-point

P of AC are


http://www.print-driver.com/order?demolabel-en

162

| Anil Super Digest Mahematics X

0+0 -1+3
5 B , Le., (0, 1) Ans.
.. Median BP

Je-02 +1-12
\/Z = 2 units Ans.

Co-ordinates of the mid-point R of
AB are

2+0 —-1+1
( 9 2 j, Le., (1, 0)
.. Median CR

= J1-002 +(0—3)?

= I12 +32

= /10 units. Ans.
Co-ordinates of the mid-point @ of

2+0 1+3

j ie., (1, 2)

BC are(2, 9

. Median AQ

20.

= JO-12 +(1-27?

= J12 ;+ 32 = 10 units. Ans.
The vertices of a triangle are
5,1), 1, 5) and (- 3, - 1). Find
the lengths of its medians.

Sol. The co-ordinates of vertices of a

triangle ABC are respectively,
(5,1), (1,5 and (- 3, — 1).

Here, X1 = 5,y1 = 1, X9 = 1,y2 = 5,
X3 = — 3, Y3 = — 1

. Co-ordinates of mid-point P of
AB are

(5+1 1+5
2 7 2

j, ie., (3, 3)

..Median CP
C(-3, 1)

(1. 5)

= JC3-32%+(1-37

21.

Sol.

= /36 + 16 = /52 units. Ans.

Co-ordinates of mid-point @ of BC
1-3 5-1

are (2, 9 j, te, (-1, 2)

.. Median AQ

= J6+1)2 +(1-2?

= /36 +1 = /37 units. Ans.

Co-ordinates of mid-point R of AC
5-3 1-1

are[27 2), e, (1, 0)

..Median BR

= Ja1-12 + (5-0)?

= Jo+ 25 = /25 = 5 units. Ans.
In AABC, D is the mid-point of
BC, prove that

AB? + CA? = 2 (AD? + DC?).
In AABC, let the co-ordinates of A,
B, C be x, y), (- a, 0), (a, 0)
respectively.

Hence, Co-ordinates of mid-point D
of BC are

(—a+a 0+0

9 2) Le., (0, 0)

Y
A

Al )

»
AT
>

5 X
D@, 0) C(a, 0

AB = \Jix — (—a))? + (y - 0)2

= 4Jx + a)2 +y2

AC = Jx-a)? +(y - 0)2

= & —a)? +y?

AD = \Jx —0)% + (y - 0)?

= Jx2 + 42
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22,

Sol.

CD = J(@-02 +(0-0? =a
AB2 + AC?
=@ +a)?+y?+ @ -aP+y
=x2 + a2 + 2ax + y2 + x2
+a? — 2ax + y?
=2 x2 +a? + y?)
Now, AD? + CD? = (x2 + y2) + a?
. 2(AD? + CD?) =2 (x2+y2 +a?)
AB? + AC? =2(AD?+CD?2%.
Proved.
The vertices of a quadrilateral
ABCD are A 3,-2),B (- 3, 4),
C (1,8) and D (7, 4). Prove that
the line joining the mid-points
of the sides AB, BC, CD, DA in
the same order form a
parallelogram.
The co-ordinates of the vertices of
quardilateral are
A@B,-2),B(-3,4),C(1,8)and
D (7, 4).
Here, x1 =3,y1=-2, x9g = — 3,
yo=4x3=1,y3=8,x24="7,y4=4.

@ 1R
(3, —2)A/ \B(—3,4)
(5, 1) T 3\ P16
@, 4)0/ B \0(1,5)
{4,6) S

Hence, Co-ordinates of the mid-
point R of AB are

(3—3 -2+4
2 7 2

j, i.e, (0, 1)

Co-ordinates of mid-point P of BC
are

-3+1 4+8
( 2 ’ 9 j, i.e., (— 1, 6)

Co-ordinates of mid-point S of CD
are

7+1 4+8
( 5 ' 9 j,i.e.,(4,6)

Co-ordinates of mid-point 7' of AD
are

7+3 —-2+4
( 9 ’ 9 j, i.e., (5, 1

.. Co-ordinates of mid-point of TP
are

23.

Sol.

24.
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(5—1 1+6) _ (2 7)
9 ’ 9 , L.e., 72

Co-ordinates of mid-point of RS are

(0+4 1+6j ) (2 7)
2 ) 92 , L.e., 72

Since co-ordinates of the mid-point
of the diagonals are the same,
hence the diagonals bisect each
other. Proved.
The co-ordinates of the point
dividing the line AB in the ratio

1 34
of 2 : 3 internally are (* j

5 ’ ? .
If the co-ordinates of A are
(3, 6). Find the co-ordinates of
B.

Let the co-ordinate of B be (xy, yo)
.. According to the question,

1 34
x—5’ y_ 5
x1=3, X9 = X9
y1 =6, Y2 = Y2

and m = 2, n =3.

mxy + nx

Now x=#

m+n
1 2xx9 +3x%x3
5T 243
or 1=2x9+9
-8
or x2=7=—4
. mys +ny1

Again,y = m+n
% 2Xy2+3><6

= 5 7 2+3
H =2y, + 18

or 16 = 2y,

or yg =38.

.. Co-ordinates of B are (xg, y9),
Le., (— 4, 8). Ans.
The co-ordinates of the mid-
points of the sides of a triangle

1) (1 1) (1 )
are (0.3, (373 (5-0) . Fina

the vertices of the triangle.
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Sol. Let A (xq, y1), B (x9, y9) and C (x5,
y3) be the vertices of AABC. Let D

1 11 1

o O a’ a 0’ N
(2 ),E(2 2) andF( 2) be
the mid-points of sides BC, CA and

AB respectively.
Since, D is the mid-point of BC

Cxgtag 1 Yo t¥s
9 =9 and Ty = 0
=>x9+x3=1 andyg+y3=0...(1)
AL, ¥y)
1 11
[O'EJF E[ﬁ]
B = c
{x2, ¥o) 1 {x3, ¥3)
(29

Similarly, E and F are the mid-
points of CA and AB respectively.
X + X3 1

1 y1+ys 1
2 p 24 T =y
= x1 + X3 1andy1+y3=(}‘)
.11
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and 2 g 212 L
2 2
= x1+x3=0andy; +y53=1
...(1i1)
From (i), (i1) and (iii), we get
(X2 + XS) + (xl + XS) + (xl + .’)C2)
=1+1+0
le + 2.’)62 + 2.7(,'3= 2
. X1 + X9 + x3=1 (iv)
and e +y3) + (1 +y3) + (¥1 +y2)

[\]

=0+1+1
2y1 + 2y9 + 2y3=2
. y1 + Y9 +y3=1 ...(v)
From (i) and @Gv),
.’)C2+1—1 and
y2 +1=1
.’)C2—0
y9=10

So co-ordinate of B are (0, 0)
From (i11) and (iv),

QC3+O=1
and y3+1=1
. 3_1

y3=0

So co-ordinates of C are (1, 0)
Hence the vertices of the AABC
are A (0, 1), B (0, 0) and C (1, 0).

EXERCISE 6.4

Multiple Choice Type Questions

1. Three points are said to be
collinear if they lie on a :
(a) line (b) plane
(c) both (a) and (b)
(d) none of these.

Ans. (a) line.

2. The area of the triangle whose
vertices are (0, 0), (0, 2) and
(2, 0) will be :

(a)1 (b) 2
(c) 4 (d) 8.
Ans. (b) 2.

3. The area of the triangle whose
vertices are (2, 4), (- 3, 7) and
(-4,5) is :

(a) 7-5 sq. units (b) 7-0 sq. units
(c) 6°5 sq. units (d) none of these.
Ans. (c) 65 sq. units.

4. Ifthe area of the triangle whose
vertices are (1,-1), (2, 1) and
4,5)is:

Ans.
(@0 (b) 1 sq. units
(¢) 5 sq. units (d) 7 sq. units.
Ans. (a) 0.

5. If the points (x, y), (2, 3) and
(- 3, 4) are collinear, then :
@x+y=17 M) x -y =17
(©x—5y=17 (d) x + 5y = 17.

Ans.(d) x + 5y = 17.

6. If the points (1, 4), (3, y) and
(- 3, 16) are collinear, then the
value of y is :

(a) 2 (b) —
() 3 (d) none of these.
Ans. (b) — 2.

7. The area of the quadrilateral
whose vertices are (1, 2), (6, 2),
(5,3) and (3, 7) is :

1 ) 35 )
(a)llg sq.units (b) 3 Sa- units

1 1
()11 150 units (d)11 9 54 units.
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Ans.

8.

Ans.

Ans.

10.

Ans.

1
(d)11 9 54 units.

The area of the quadrilateral
whose vertices are (- 1, 6),
-3,-9), (56,-8) and (3,9), is :
(a) 94 sq. units (b) 96 sq. units
(c) 48 sq. units (d) none of these.
(b) 96 sq. units.

If the vertices of AABC are
A (0, 0), B (a, 0), C (0,-a) then
area of the triangle will be :

1
(@0 ®)§a2
(c) a? (d) 2a2.
1
— 2
(b)za.

The equation of the locus of the
point, when thrice the distance
of the point from y-axis is
greater by 7 then the distance
of the point from x-axis is :
(@3x—-y=7 (M3x+y=17
(¢) 3x —y + 7= 0(d) none of these.
(a)3x—-y="1.

Very Short Answer Type Questions

11.

Sol.

Find the area of the triangle
whose vertices are :

i (3, 4), (1, 2), (6, 3)

(i) (0, 0), (2, 0), (0, 3)

(i) (2, 0), (11, 6), (— 4, — 4)

(iv) (a, b), (b, ¢), (c, a).

a a a
aty, — aty, — atg, —
(V)( ! tJ’( ? t2j’[ ’ t:J'

(i) Co-ordinates of the vertices of
triangle are (3, 4), (1, 2), (6, 2).
Here X1 = 3, Y1 = 4, X9 = 1, Yo =2,
X3 =6 andy3 = 3.

1
.. Area = 9 [(x1y9 + x9y3 + x3y71)

— (y1x9 + yox3 + ygxy)l
[(Bx2+1x3+6x4)
—4x1+2x%x6+3x3)

[(6+3+24)— (4 + 12 + 9)]

8
[33 — 25] = 9 = 4 sq. units.
Ans.

NN N
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(i) (0, 0), (2, 0), (0, 3)
Here, x1 = 0,y1 =0, x9 = 2, yg =
0, x3 = 0 and y3 = 3.

1
Area=§ [(0x0+2x3+0
x0)-0x2+0x0+3x0)]

1
=5 [(0+6+0)—(0+0+0)

= 3 sq. units. Ans.
Here, X1 = 2, y1 = 0, X9 = 11,

y2=6,x3=—4andy3=—4.
1

Area=2 2 x6+11 x (—4)

+(-4)x0}-{2x(-4)
+6 x(—4)+ 11 x 0}]

== [(12-44+0)— (- 8—24 + 0)]

o=

=5 [- 32 + 32] = 0 sq. unit. Ans.

(iv) (a, b), (b, ©), (c, @)
Here, x1 = a, y1 = b, x9 = b,
Yo =¢,%3=cand y3=a

1
:. Area =5 [l@axc+bxa+cxb)

—(axa+cxc+bxd)

[(ac + ba + cb) — (@2 + 2 + b2)]

lac + ba + ¢b — a? — ¢2 — b2

$q. units. Ans.

a a a
aty, — aty, — atg, —
(V)( ! tlJ’( ? t2j’[ ’ t?J

a
Here, X1 = atl, y1 = E , Xog = at2,

o= N

a a
= 7, xg = aty and =

Y2 ty > *3 3 Y3 t3

e L

©. Area = o

a a a
aty X — +afp X — +afg X — | _
) t3 51

e X aty + 2 xott3+g X aty
t ty t3
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¢ ¢
2 o t3 4 1 lo 13

1
2

a

2

{tlzt;; + 15t + 13ty

12.

Sol.

toty + 158 + tlztz}

titots tytals
2
a
= [t2ta + 28, + t2¢
2t1t2t3 143 241 32
— 3ty — 13t — 3ty
2
__@ 2 .2
= to 12 —t2) — 1yt
1tots lt3 ¢ —t3) —tyty
(t; —to) —t2 (t; —t9)]
2

a
= 2t1t2t3 [(tl - t2) [t3 (tl + t2)

— titg — t32)]

a2
= [t — t9) (tgty + t3t
2t1t2t3 1 2 3“1 3“2
— tytg — t52)]

a2
= (¢ — t9) {ty (t3 — £7)
2t1t2t3 1 2 2 \*3 1
—t3 (t3 — t}]

a2
= (21— tg) (tg — t3) (tg —t7)]
2t1t2t3 1 2/ \b2 3/ \¢3 1
$q. units. Ans.

Prove that the following three
points are collinear :

(i) (_ 4’ - 2)’ (69 3)9 (O, O)

(i) (1, 5), 3, 14), (- 1, - 4)

(iii) 4, 3), 5, 1), (1, 9)

(iV) (19 0)9 (O’ 1)9 (_ 39 4)-

(i) Co-ordinates of the three points
are (- 4, — 2), (6, 3), (0, 0).
Here,xl =—4,y1 = - 2,X2= 6,y2
=3ax3=07y3=0

1
", Area=§[{(—4)x3+6x0+

O0x (=2 -{(-4x0+0x3
+6 x (— 2)}]

[- 12 + 12] = 0.

N |

.. The area of the triangle formed
by given points is zero. Hence, the
three points are collinear. Proved.
Gi) (1, 5), 3, 14), (- 1,-4)
Here, x; = 1,y1 =5,x9 =3, yg =
14,.’)C3=—13.Ildy3=—4

{1 x14 +3 x(—4)

1x(4)+-1
x 14 + 3 x 5}]

a1
. ea=2
(- 1) x 5} —

+

[(14-12-5)-(—4—- 14+ 15)]

[-3+3]=0.

The given points are collinear.
(111) “, 3), (b, 1),1d,9)
Herex1—4y1—3x2=5,
Yo = 1, Xg = 13.Ildy3=9.

Proved.

o~ DN

1
", Area=§[{4x1+5x9+1
x3-4x9+1x1+5x3)

[(4+45+3)-(36+1+15)]

[62 — 52] = 0.

. The given points are collinear.
Proved.

(iv) (1, 0), (0, 1), (- 3, 4)

Here, X1 = 1, y1 = 0, X9 = 0,

y2=1,x3=—3andy3=4

1
", Area=§ f1x1+0x4

N|—= N

+(-3)x0}-{1x4+(=3)
x 1+ 0 x 0}]
[(L+0+0) -4 -3+0)]

OL\DM—A

. The given points are collinear.
Proved.

Short Answer Type Questions
13. (i) For what value of x the

following three points are
collinear ?

(1, - 1), (2’ 1), (xy 5)-

(ii) For what value of y the
following three points are
collinear ?

1, 4), 3, y), (-3, 16).
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Sol.

14.

Sol.

(i) @, -1), (2, 1), «, 5).

Here, X1 = 1, Y1 = - 1, X9 = 2,
yo=1,%3=x and y3 =5

If the points are collinear, then the
area of triangle formed by these
vertices is zero.

%[{1x1+2x5+xx(—1)}
—{Ix5+xx1+2x(=1D}1=0

1
or 5[(1+10—x)—(5+x—2)]=0
orll—x—S—x-O

x =4. Ans.
(11) 1, 4), 3, y), - 3 16).
Here X1 = 1, Y1 = 4, X9 = 3,

Y2 =, %3 =~ 3 and y; = 16

1
'.O=§ [1xy+3x16+14
x(=3)-{1x16+yx(—3)

+ 3 x 4}]
1
or 0=§[(y+48—12)
— (16 - 3y + 12)]
or 0=y + 3628 + 3y
or —8-4y
or - 2. Ans.

If the three points (x, y), (-5,7)
and (- 4, 5) are collinear, then
prove that 2x+y+3=0.
Co-ordinates of the three points are
(x,y), (=5, 7 and (- 4, 5).

Here, x; = x, y1 =y, X9 = — 5, y9
=7,x3=—4andy3=

.. Area of triangle = 0

1
5 [fx x7+5x%x(=5)xy
x4} —{yx(=5)+7x
-4)+5xx}]=0
(- 5y — 28

+5x)] =0
or7x—25—-4y + 5y +28 -5x=0
or2x +y + 3 =0. Proved.

1
ory, [(7Tx — 25 — 4y) —

Long Answer Type Questions

15.

Sol.

Find the area of the
quadrilateral whose vertices
are :

@) (13 1)3 (79_3)’ (1292) and (7’ 21)
(i) (- 1, 6)9 (_39 _9)9 (59 -8)and (3’ 9
(iii)(1, 2), (6, 2), (5, 3) and (3, 7).
(1) The co-ordinates of the vertices
of a quadrilateral are

(17 1), (7, - 3), (127 2) and (7; 21)
Here, X1 = 1, Y1 = 1, X9 = 7,
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yo=—3,x3=12,y3=2,x4="7 and
yq = 21.
.. Area of the quadrilateral
= [(cyye + xoyg + x3y4 + x4y1)
— (yixg + yox3 + y3xg + ygx1)]

1
=§[{1x(—3)+7x2+12x21

+7x1}-{1 x7+12 x (- 3)
+2x 7+ 21 x 1}]
1
=3 (=3 +14 + 252 +17)

—(7-36+ 14 + 21)]

1 1
=9 [270 - 6] = *x264 132 sq.

units. Ans.
(ii) The co-ordinates of the vertices
of a quadrilateral are

(-1,6),(-3,-9),(5,-8)and (3, 9)
Here,xl = - 1,y1 = 6,X2=— 3,y2
=—9,x3=5,y3=—8, x4 =3 and

Yq = 9.
.. Area of the quadrilateral

= %[(xlm + Xgyg + X3y + Xgy1)
— (V1xg + yox3 + y3xg + ygx1)]
- S EDX 9+ 8+ B)
9+ 3)B)—1{6) (-=3)+(=9)(B)
+(=8)(13)+ (9 D}

= %[(9+24+45 + 18)
—(—18-45-24 - 9)]

—196 96 —1192—
= 5 196) - (- 96)] =  [192] =

$q. units. Ans.
(iii) The co-ordinates of the vertices
of a quadrilateral are

1, 2), (6, 2), (5, 3) and (3, 7).
Here, X1 = 1, X9 = 6, X3 = 5

and x4 = 3
Y1=2,y3=2,y3=3and y, =7
.. Area of the quadrilateral

1
= 5 [beays + xoyg + xgyy + 24y1)
— (V1xg + yox3 + ygxg + yax1)l

=§[(1x2+6x3+5x7

+3x2)—-2x6+2x5
+3x3+7x1)

1
2 [(2 x 18 + 35 + 6)
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16.

Sol.

| Anil Super Digest Mahematics X
- (12+10+9+ 7))
1 1
=3 [61 — 38] = 9 x 23

Ans.

If Gis the centroid of a triangle
ABC, then, Prove analytically
that ABCG = ACAG = AABG.

1
=11 5 84 units.

Let the vertices of AABC be A
(0, b), B (0, 0) and C (a, 0).

Y

M

ARO. B

M

*. Co-ordinates of the centroid G.
are given by

(0+0+a b+0+0j
3 7 3

53)

~ 13’3

.. Area of AABG

1 (0x0+0xb+axbj
3 3

2
_(bx0+0xa+bx0j
3 3

J[Cﬂ_ab
=313 &>
area of ABCG

1 (0x0+axb+ax0J
2 3 3

[—0xa+0xa+bx0ﬂ
3 3
[ }_ ab

area of ACAG

1

2
and a
- 1{(axb+0xb+

2 3

_(0x0+bxa+
3

17.

Sol.

18.

Sol.

[Bab — ab — ab] =

.. Areas of AABG, ABCG, ACAG are
equal,
.. AABG = ABCG = ACAG. Proved.
If three points (a, 0), (0, b) and
(x, y) are collinear, then prove
that

f + % = 1.
S1nce the points (a, 0), (0, b) and
(x, y) are collinear, hence the area
of the triangle formed by them will
be zero.

o

1
Hence, 5 [xq (yg—y3) + x5 (y3—y9)
+ X3 (yl—yg)] =0

1
= §[a(b—y)+0(y—b)
+x0-05)]=0
= ab—ay —bx=0
= bx + ay =ab
bx ay _ab
= ab ¥ ab T ab
x Y _
= a+b-1.
Proved.

If the points (x, y), (2, 3) and
(-2, 4) are collinear, then prove
that x + 2y = 8.

Since the points (x, y), (2, 3) and
(— 2, 4) are collinear, hence the
area of the triangle formed by them
will be zero.

Here x1 = x, y1 =y, x9g = 2, yg =
3ax3=_27y3= 4

1
Hence, 5 [xq (yg —¥3) + x9 (y3 —y9)
+ X3 (yl—y2)]=0

= -x+2-2y+6=0
1
= 5[x(3—4)+2(4—3)

+ =2y -3)]=0
= —x+2-2y+6=0
= X+ 2y=8

Proved.

The vertices of a triangle ABC
are (3, 0), (0, 6) and (6, 9). The
line DE divides AB and AC in
the ratio of 1 : 2. Prove that
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AABC = 9 AADE. [Bx6+0x9+0 x6)
Sol. The co-ordinates of the point - 0x0+6x6+9 x3)
D dividing the line AB in the ratio 1
1:2 are =§[18—36—27]
- 1+2 = —— = — sq. units.
0+6 2 2
=3 = 2 Also,area of AADE
1
1x6+2x0 =2 [Bx2+2x3+4x0)-
and k=TTLe 2
+ 0x2+2x4+3x3]
6+0 1
=3 =2 =5 [6+6+0)—(©0+8+9)
.. Co-ordinates of the point D are
(2, 2). 1 5 5 .
Similarly, co-ordinates of E are : =45 (12-17)=- 3 = sq. units
h1=1X6+2X3=6+6 %_@ 2_9
1+2 3 " MDE T 2 5%
12 or AABC =9 AADE. Proved.
=35 =4 20. If the line joining the points
(-1, 3) and (4, - 2) passes
and kqy = 1x9+2x0 through the point (a, b), then
1+2 prove that a + b = 2.
9+0 Sol. If the line joining (— 1, 3) and (4,
=3 = 3. — 2) will pass through (a, b); then
A3, 0) the three points are collinear and

hence area of A = 0

1
5[{(—1)><(—2)+4xb+a

x3l-{8x4+(-2)xa
+bx(=1DH=0

B(0, 6) ®9C 2+4b+3a-12+2a+b=0
. Co-ordinates of E are (4, 3). g; T e Eai%b =10
1 or a+b=2
". Area of AABC = 9 Proved
EXERCISE 6.5
Short Answer Type Questions The distance of the point P from

y-axis = X
(i) According to the condition given,
the equation of the locus of such
point P is

1. Find the equation of the locus

of a point which moves in such

a way that :

(i) its distance from x-axis is
always 4 units;

(ii) its distance from y-axisis 3
units more than its
distance from x-axis;

Y=4
or Y-4=0 Ans.
(ii) According to the condition
given, the equation of the locus is

eeey o . . X = Y + 3
(iii) ;tliv;i;sst;nce from (3,0) is or X-Y=3 Ans.
Sol. Let P (X, Y) be a variable point. (iii) Distance of point P (X, Y) from
The distance of the point P from the point (3, 0) is
x-axis = Y

= JX —32% + (¥ - 02
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Now according to the condition, the
equation of the locus is.

VX -8)?% +y2 =3
=>X2_6X+9+Y2=9
= X2+Y2-6X=0
= X2 + Y2 = 6X. Ans.

Long Answer Type Questions

2.

Sol.

Find the equation of the locus
of a point such that the sum of
their distances from (0, 2) and
0, - 2) is 6.
Let P (h, k) be any point on the
locus and let A (0, 2) and B (0, — 2)
be the given points.
By the given condition,

PA +PB=6

= \/(h—0)2+(k—2)2
+ Jh-02+(k+2? =6
= Jh2+ k2 _4p+4=6

- \/h2+k2+4k+4
h2 + k2 + 4=

Jh—4k =6 - | + 4k

Squarlng both sides, we get
A—4k =36+A+4k-12 5 4 4k

Let

= 12/, + 4 =36 + 8k
= 3m—9+2k

Squaring again, we get
9 (L + 4k) =81+ 4k2 + 36k
9 = 4k2 + 81
:9 (h2 + k2 + 4)= 4k2 + 81
[as A = A% + k2 + 4]

= 9h2 + 5k%2=81 - 36
= 9h2 + 5k2=45
. Locus of pomt P (h, k) is
9x2 + 5y2 = 45. Ans.

A point moves so that the sum
of its distance from (ae, 0) and
(- ae, 0) is 2a. Prove that the
locus of the point is

2
2y

+ =1,
a? b?
where b2 = a2 (1 - €2).

Sol. Let P (A, k) be any point on the

locus and Let A (ae, 0) and B (- ae,
0) be the given point.
By the given condition.

PA + PB =2a

Sol.

=

Vb —ae)® + k2

+ \(h +ae) +E2 = 2a
V(b —ae)? + k2

=2a = \(h + ae)® + k2

§ both sides, We get,
= 4a? + (h + ae)?

+ k2— @ \(h +ae)? + &

= (h — ae)? — (h + ae)? — 4a2

=—4a \(h +ae)® + k>

= — 4aeh — 4a?

=—4a \(h +ae)® + k>

=

Squarl
— ae)

= (eh + @) = \[(h + ae)? + k?
Squarl ngoth sides again S,
+ 2aeh=h
+ 2aeh + k2
= hZ(1-e2) +k2=a2(1-¢?
woR
= a® a® (1-é?)
r:R?
5+ =1
= 2 + B2

[given b2 = a2 (1 — €2)]
". Locus of point P (A, k) is
2 2

*+2 -1 Proved
2 2 . oved.
Let (- a, 0) and B (a, 0) be any
two fixed points and let P be
avariable point moving in such
a way that
PA2 + PB2 = 2k2,
where k is a constant.
Find the equation of locus of P.
Let P (x,y) be a variable point, and
A(-a,0), B (a, 0).
Accordmg to the questlon
+ PB2 = 2k2
:>(x+a)2+y +(x2—a)2+y2
k

= x2 + 2ax + a? + y2 + x2
—2ax+a + y2 = 2k2
= 2 [x2 + y2 +0¢]—2k2
= 22 + y2 + a? = k2
Hence the locus of point P (x, y) is
22 + y2 + a?= k2, Ans.
a


http://www.print-driver.com/order?demolabel-en

Unit 4 : Geometry

Triangles

EXERCISE 7.1

Multiple Choice Type Questions

1.

Sol.

Sol.

In AABC, it is given that

AB _BD
A If /B = 70°

AC DC°

and ZC =50°,

then /BAD =?

(a) 30°

(b) 40°

(c)45°

(d) 50°. B D C

In AABD & AACD
AB =AC (given)
BD =DC (given)
AD =AD (common)

Hence AABD =AACD (SSS)

/B =170°(given)
/C =50° (given)

/A =180°-70°-50°
=60°.
As per congruency rule
/BAD = #CAD
/BAD =30°. Ans.

In AABC, DE | BC so that AD =
2.4cm, AE = 3.2¢m and EC 4.8
cm, then AB=7?

(a) 3.6 cm
(b) 6 cm
(c)6.4cm
(d) 7.2 em. .
Given that DE | AB &
AD AE
DB ~ EC
2.4 3.2
DB ~ 48
24x4.8
DB =335
=3.6.
AB =AD + DB
=2.4+3.6
=6 cm. Ans.

3.

Sol.

Sol.

In a AABC, if DE is drawn
parallel to BC, cutting AB and
AC at D and E respectively such
that AB = 7.2 cm, AC = 64 cm
and AD =4.5 cm. ThenAE ?
(a) 5.4 cm

(b)4 cm
(¢) 3.6cm E
(d) 3.2 cm.
Given that DE |BC ° c
AD AE
DB - EC

AD =4.5,AB="7.2,
DB =72-45=217.
AC=6.4,let AE =xthenEC=6.4—x

45«
2.7  64-x
45(06.4—-x) =2.7x

28.8—4.5x =2.7Tx
28.8 =2.7x + 4.5x
28.8 =7.2x

28.8

7.
x =4.
‘ AE =4 cm. Ans.
In AABC, DE || BC so that
AD = (7x-4)cm, AE = (5x - 2)cm,
DB = (3x +4) cm and EC =3x cm.
Then, we have :

=X

A
(a)x=3
(b)x=5 D E
(c)x=4
C

(d) x=2.5.
Given that DE | BC

AD _AE

DB ~ EC
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Tx—4  B5x-2 AD _ AE
3x+4 ~ 8x DB ECx
Bx)(Tx—4) = (Bx + 4)(bx—2) 5 =56
21x% - 12x = 15x2— 6x + 20x — 8 35.6-2) =Be
21x2 — 15x2 — 12x + 6x — 20x + 8=0 3'><56=5x+3x
6x2—26x+8 =0 ' 3x5.6
Here, a=6 x="g .
b=-26 x =2.1cm.
c=8 6. In AABC, P & Q are the points on
~b+\b% —4dac sides AB and AC respectively,
x = % such that PQ | BC. If AP = 3 cm,
PB =5 cm and AC = 8 em, Find
—(-26) +/(-26)2 — 4x6x8 AQ.
x = 9% 6 Sol. Given that: PQ | BC
. AP AQ
vz 26 +/676 —192 “ PB - QC
12 Let AQ=x cm
26 + /484 3 x
x=—— - =
12 57 8-x
26 + 22 3(8—x) = 5x
x = 12 24 = 5x + 3x
26+ 22 R,
ST 8 '
7. In a triangle ABC, P and Q are
X = 48 -4 the points on sides AB and AC
12 respectively such that PQ || BC.
26—22 If AP =4 ¢cm, PB = 6 cm and
Or, *="19 PQ =3 cm, determine BC.
4 Sol. Given that PQ | BC A
*=19 . AP _PQ
1 " AB BC
X = g 4 i
x =0.33. 4+6 :*])3010
x =4,0.33 BC= &
The value of x can not be in decimal _7 54 An
5 I AABC iC)E 4cr§.c h that 8. In AAB(J_,Ij arclI(IilE are the pointsé
- in ’ l suc a on sides AB an AC respectively,
AD 3 such that DE || BC.IfAD =5 cm,
e = 5 If AC =5.6 cm, then DB =8 cm and AC =6.5 cm. Find
DB 5 A
AE=?
(a)4.2cm
(b)3.1cm D E
(c) 2.8cm
(d) 2.1 em. B C
Sol. Given that DE || BC
Let AE =«
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Sol. Given that DE || BC

AD _ AE
DB = EC
Let AE =x cm
§ x
8 ~ 6.5-—x
5(6.5—x) =8x
5x6.5 =8x + bx
5x6.5
=13
AE =x=2.5 cm.
9. Infig, if AB | CD, find the value
of x.
A B
5 rﬁ/\
6]

D
Sol. Given that AB|CD

AO BO
OoC ~ oD
5 2x -1

4x-2 T 2x+4

52x+4) =(4x—-2)2x-1)
10x+20 =8x2—4x—4x + 2
8x2-18x—-18=0

‘= ~b+b% — 4ac
2a
Here, a=8
b =-18
c =-18
. (-18)++/(-18)2 —4x8x(-18)
2x8
L. 18%+324+576
- 16
. 184000
T 16
18430
SET:
18+30 48
x = =—=3.
16 16
18 -30
Or, x= 16

Triangles | 173
_1z2_ 6
Y716 s
x=-0.75
x=30r-0.75

The value of x can not be negative
or in decimal
x =3 cm.

10. In fig, PA, QB, RC and SD are
all perpendiculars to aline /, AB
=6cm, BC=9cm,CD =12 cm
and SP = 36 cm. Find PQ, QR
and RS.

S
A B C D >
Given : PA, QB, RC, SD are
perpendicular on line /
To Find : PQ, QR and RS
Construction : Produce SP and /
to meet each other at E.
Proof: In AEDS
AP |BQ || DS |CR (Given)
.. PQ:QR:RS=AB:BC:CD
PQ:QR:RS=6:9:12
Let PQ=6x,QR=9x, RS =12x
PS=PQ +QR +RS
36 =6x + 9x + 12x
36
*= 97
4

3
4
PQ = 6X§ = 8cm

<
w~

Sol.

4
QR = 9><§ =12cm

4
RS = 12X§= 16cm.
11. Infigure if DE || BC and AD =4x
-3,AE=8x-7,BD =3x -1 and
CE = 5x -3, Find «x.

B
Sol. Given that DE | BC

AD  AE
DB ~ EC
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12,

Sol.
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4x -3 8x-"17

3x-1 ~— 5x-3
(4x—3)Bx—3) = (Bx—1)8x—17)
20x2 - 12x — 15x + 9 = 24x2 — 21x —
8x + 7
20x2 —24x%2—12x —15x + 21x + 8x +

9-7=0
—42+2x+2=0
‘= —bi\/b2—4ac
- 2a
Here, a=—4
b=2
c=2
oo 202 4 A)x2
2x(—4)
‘e —2++/4 x 32
- -8
-2+6 4 2 1
X = = = —— = ——
-8 -8 4 2
x=-0.5
-2-6
X =
-8
-8
x= —
-8
x=1.

The value of x can not be negative
or in decimal.

S x = lcm.
In a AABC, D and E are points
on sides AB and AC

respectively, such that AD x EC
= AE x DB. Prove that DE || BC.

A

B [
Given: ADxEC=AE xBD
To prove : DE | BC

Proof: AD x EC = AE x DB
AD _AE
DB = EC

It meant that sides AB and AC are
divided in the same ratio by DE we
have, “If a line divides two sides of

13.

Sol.

14.

Sol.

a triangle in the same ratio then,
the line is parallel to the third side.”
(converse to basic proportionality
theorem) therefore, we can say that
DE || BC (third side)

Hence, it is proved that DE || BC.
ABCD is a parallelogram, Pis a
point on side BC. DP when
produced meets AB produced to

L that () Q Dic
» prove that () - = Br
... DL AL
() pp = Dpe-

A B L
P

D c
Given : ABCD is a parallelogram.

) To Proof DP DC
(1) To Proof: L= BL
Proof : In APCD and ABPL

/DPC = /BPL(Vertically opposite)
/C = /B (Alternate interior)
. APCD ~ APBL

DP DC

PL = BL (ByC.P.C.T.)
Hence, proved
) DL _ AL
(ii) To Proof: DP - DC

Proof : In APCD ~ APBL (proved
above)

DC AL

DP ~ DC
If D and E are respectively, the
points on the sides AB and AC
of a triangle ABC, such that AD
=6 cm, BD =9 cm, AE =8 cm
and EC =12 ecm, then show that
DE || BC.

C

Hence, proved.
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Given : AD =6cm, BD =9cm, AE =
8cm, EC = 12cm
To Proof: DE | BC

AD 6 2
Proof: DB =§:§
AE 8 2
EC 12 3
AD AE
Hence, DB - EC

We know that, if a line intersects
two sides of a triangle in same ratio
of sides, then the intersecting line
will be half of thirdside of triangle
and parallel to third side. Hence,
DE || BD. Proved.
15. In AABC, /B =/C,D and E are

the points on the sides AB and
AC respectively, such that
BD = EC. Prove that DE | BC.

Sol.

Given : AABC in which D and E are
points on sides AB and AC
respectively, such that BD = CE

Triangles | 175

A

B [
To prove : DE | BC
Proof :In AABC, We have
/B =+C
AC =AB
AB =AC
(sides opposite equal angles are equal)
AD+DB =AE + EC
BD =CE
AD =AE
Thus, we have
AD = AE and BD = CE
AD  AE
BD ~ CE
Therefore, by converse of basic

propertionalty theorum, we get
DE | BC.

But

EXERCISE 7.2
1. Inthefig. /CAB=90°and AD L Sol. Given:XY | BC

BC.IfAC=13cm, AB =10.3 cm
and BD = 9c¢m. Find AD.

c

D
&
&

13 cm

A 10.3 cm B
Sol. As per pythagoras theorem

AD = \AB? - BD?
AD = /(10.3)2 - (9)
AD = /106.09-81
AD = /2509
AD =5cm.
2. In the given fig., XY || BC. Find
the length of XY.
A

B 6cm C

AX XY
AB T~ BC

1 XY
3+1 - 6

6

4 =XY
XY =1.5cm.

3. In the fig., AABR ~ APQR.If PQ
= 30cm, AR = 45c¢m, AP = 72cm
and QR = 42cm. Find PR and
BR.

A
.
\\6‘0
N
B < R 42 cm
%5 Q

Sol. Given:PQ =30cm, AR =45cm, AP
=72cm QR =42 cm
To find : PR and BR

PR =AP - AR
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PR =72-45
PR =27cm. 12 = 8
AABR -~ APQR DE 40
PR ~ RQ 8
DE =60 cm.
45 BR 6. AABC is right angled at B. BD
27 T 42 is perpendicular to AC. Prove
4549 that ABDC is similar to AABC.
BR = o7 B
= 70cm.
4, In the given figure, AB | QR.
Find the length of PB.
P A D C
N\ Sol. Given : /B =90°, BD 1 AC
s, To prove : ABDC ~ AABC
A B Proof : In ABDC and AABC
AN /BDC = ZABC (90%)
8 Som = iggg = z]igéx (common)
Sol. Given: AB ||PQ (AA similarity)
PB AB 7. Infig. /ABD=/CDB = /PQB =
PR T QR 90°. If AB = x units, CD =y units
and PQ = z units, prove that
PB_3 1 1 1
6 9 e =
x y oz
3x6
PB = 9
PB =2cm.

5. A vertical stick 12 m long casts
a shadow 8 m long on the
ground. At the same time, a
tower casts the shadow 40m
long on the ground. Determine,
the height of the tower.

Sol. A D
E I\ [\
N
B 8m C E 40m F
AABC and ADEF
/B =/E (90°)
/A =/D  (same time
same angle)
AABC ~ ADEF (AA)
AB BC

DE ~ EF

WE——>x——>>

G
. —f
t ¥
§ {
Q D

Sol. Given:/ABD =/CDB=/PQB=90°
AB = x units, PQ = z units, CD =y
units

1 1

To prove: —+—=—

x ¥y z

Proof : AABD and APQD are similar as

the corresponding sides are parallel

x _BD

z - QD

1 QD

x _ ZxBD (1)

ACDB and APQB are similar as the
correponding sides are parallel
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y _BD
2~ BQ
1 BQ
J = ZxBD ..(2)
On adding both the equations we get :
1 QD
x  ZxBD
1 BQ
y = ZxBD
L 1_ QD N BQ
x vy ZxBD ZxBD
1. 1_QDb+BQ
x Y Z x BD
1 1 BD
x" ¥y~ ZxBD
1 1 1
—t—=- Proved.

x y oz
8. The perimeters of two similar
triangles are 30 cm and 20 cm
respectively. If one side of the
first triangle is 12 cm,
determine the corresponding
side of the second triangle.

) a b c a+b+c
leen:d = = T die+f
Therefore, for two similar triangles,
ifa, b and care the sides of first triangle
and d, e and f are corresponding
sides of second triangle then ratio
of corresponding sides of the two
similar triangles is equal to ratio of
their perimeter.

Now, one side of first triangle =
12cm

Let the corresponding side of second
triangle = x

Also, perimeter of first triangle =
30cm and perimeter of second
triangle = 20cm

Sol.

12 30
Therefore, < = 20
12x 20
=30
x = 8cm.

9. In the given fig, ABC is a right
angled triangle at C. Prove that
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AABC ~ AADE and find the
lengths of AE and DE.

A
£
5]
E o3
D
E
[&]
™~
rd
B¢ 12 cm >C
Sol. In AABC and AADE
/A=/A [common angle]
ZC=/E =90° [given]
.. According to AA similarity criterion
AABC ~ AADE

In AABC, /C =90°
: AB? = AC? + BC?

AB? = /5% 1 192
AB? = /951144

AB? = /169
AB =13.
AABC ~ AADC
AB BC AC
AD - DE AE
13 129
'3 T DE AE
12x3
DE =~
36
=ECI’I‘1.
5x3
AE = —7g
15
=Ecm.

10. In fig, /1 = /2 and /3 = /4.
Show that PT. QR = PR. ST.

s 3 : P

T R
Given: /1 =/2and Z3=/4
To prove : PT. QR = PR.ST
Proof: We have /1 = /2

On adding ZQPT on both sides we
get :

Sol.
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11.

Sol.

Sol.

| Anil Super Digest Mathematics X
Z1+ ZQPT = 22 + Z/QPT Sol. In AABC and ADEF
/SPT = Z/QPR (D)
In APST and APQR AB = 24 = 2
/SPT = /QPR (proved above) DE 12 1
/3 =/4 (given) BC 7
APST ~ APQR e -5
(AA similarity) EF >
PS ST _PT A6 _ 2
PQ = QR PR DF 13
ST _PT o ABBCAC
QR ~ PR ¢ DE ” EF © DF
PR x ST =PT x QR Hence, AABC not similar to ADEF.
Hence Proved. @(iv) A
In each of the following figures O D
you find two triangles. Indicate,
whether the triangles are 17 15,/ 45°
similar. Give reasons in support s
of your answer. 78
go E F
Sol. In AABC and ADEF
/B = /D =45°
/A = /F =57°
1) /C =/E="178°
Hence, AABC ~ ADEF (SSS

In AABC and AADE
/ABC = Z/ADE =60° (Given)
/BAC = /DAE (common)
AABC ~ AADE (AA similarity)

(ii)

In AABC and AADE
AB AC 5
AE ~ AD ~ 3
/BAC = /DAE (alternative
interior angles)
AABC ~ AADE (SAS
criterion)
(iii)
A

24 m
P

criterion)

/‘
9 5

Sol. Data not sufficient to prove

W)

similarity.
(vi) A
<D
55° 16
36 D
24
B C
Sol. In AABC and AACD
AB _AC
AC ~ AD
36 _24_3
24 ~ 16 2

/BAC = /DAC =55°(given)
AABC ~ AACD (SAS

criterion)
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12,

Sol.

13.

Sol.

AABC ~ APQR, and their peri-
meters are 20 cm and 30 cm. If
AC = 6 cm then find the length
of side PR.

Given: AABC ~APQR

To find : PR

For two similar triangles if a, b, ¢
and d, e, f are the corresponding
sides of two similar triangles,then
the ratio of corresponding sides of
two similar triangles is equal to the
ratio of their perimeters.

a b ¢ a+b+c

d e f d+e+f
Now, one side of AABC = 6 cm let the
corresponding side of APQR. PR =x
perimeter of AABC = 20 cm

Perimeter of APQR = 30 cm

AC
Therefore, o5 PR -
Perimeter of AABC
Perimeter of APQR
6 20
x 30
6x30
YT 920
PR =9 cm.

In two triangles are equilateral
then prove that the ratio of
their respective sides, medians,
angles bisectors and altitudes
are equal.

As we know, that for equilateral
triangle the median, angle bisecters
and altitudes are equal.

ANYAN

B a2 M

alz C E b2 N b2

Now length of AM and DM can be
calculated from the right angle
triangle AMB and DNE

14.
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3¢> 3
4 2
Similarly
5 (b)’
D - -5
W 3,
4 2
Now ratio of sides,
AB AC BC_a
DE -~ DF EF b

and as we know all medians, angle
bisector and altitude are same so

3

AM 2 _¢@
DN = V3, b
2
Hence, AB _ AC_BC
e DF T DF EF
AM a
DN b
Hence Proved.

A pole of height 10 cm cast the
shadow of length 12m. Find the
length of pole if it cast shadow
of length 15 cm at the same
point.

Sol.

10 cm

2] £

B 12 cm c E 15 cm F
(i) (ii)

In figure (i), AB is a pole behind it a
sun is risen which casts a shadow
oflength BC = 12 cm and makes an
angle 0 to the horizontal and figure
it, DE is a height of tower and
behind a sun risen which casts a
shadow of length EF = 15 cm.
In AABC and ADEF

C=/F=6

/B = ZE=90°
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15.

Sol.

1.

Sol.

Sol.

| Anil Super Digest Mathematics X
AABC ~ADEF
(AA similarity)
AB BC
DE ~ EF
AB DE
BC ~ EF
10 DE
12 7 15
10x 15
DE = 12
=12.5 cm.

In a APQR, PQ=PR,Xis a point
on PR such that QR2 = PR x XR.
Prove that QX = QR.

P

Q R
Given: PQ =PR

QR? =PR x xR

16.

Sol.

To prove : Qx = QR
Proof': It is given that :
QR x QR =PR x xR

QR XR
PR ~ QR
/R=/R
AQRP ~ AxRQ
/Q= /x
PQ=PR
/Q= /R

(Common)
(By SAS)
(1)

(£S opposite to
equal side) ...(2)
from equation
(1)and (2)
Zx= /R

Qx=QR (Sides opposite
to equal ZS are equal)
Hence Proved.
If AABC ~ ADEF Name 5 other
pairs of AABC and ADEF which
are similar in respective order.
(1) AABC ~ADEF (ii) ABAC ~AEDF
(iii) ABCA~AEFD (iv) ACAB ~ AFDE

(v) ACBA ~AFED.

EXERCISE 7.3
Multiple Choice Type Questions

ABC and BDE are two equilateral
triangles such that D is the mid
point of BC. Ratio of the area of

AABC and ABDE is :
(a)2:1 (b)1:2
(e)4:1 (d)1:4.
A
B 5 S
E

Given : AABC and ABDE are
equilateral triangles.

To Find : Area of AABC : Area of
ABDE

Since, AABC and ABDE are
equilateral their sides would be in
the same ratio

AB _AC _BC
BE ~ ED BD

Hence, by SSS similarity
AABC ~ABDE
And we know that ratio of area of
triangle is equal to the ratio of
square of corresponding sides.
Area of AABC  (BC)?

©Area of ABDE (BD)?

2
_ (BO) (Since BD = ;Bcj

(2
2 BC?
~ BC?
4
4BC?
BC?
4

"1
Hence, Area of AABC : Area of ABDE
4:1.
Sides of two similar triangles
are in ratio 4 : 9. Areas of these
triangles are in the ratio :
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Sol.

(a)2:3 (b)4:9
(c)81:16 (d) 16 :81.

Iftwo triangles are similar to each
other, then the ratio of the areas of
these triangles will be equal to the
square of the ratio of the
corresponding sides of these
triangles.

It is given that the sides are in the
ratio4 : 9.

Therefore ratio between areas of
these

il _(4]2_
riangles = 9) =

16
81

Short Answer Type Questions

3.

Sol.

Sol.

Sol.

Sol.

In two similar triangles ABC
and DEF, AC =10 cm and DF =8
cm. Find the ratio of the areas
of the two triangles.
Given : AABC~ADEF

AC =10 cm,

DF =8 cm
To Find : Area of AABC : Area of
ADEF
Ratio of areas of two similar
triangles is equal to the ratio of
squares of the corresponding sides.

Area of AABC (AC)2

Area of ADEF ~ ( DF
Area of AABC _ (10}2
Area of ADEF ~ | 8
Area of AABC _ 100
Area of ADEF =~ 64
25
~ 16

Ratio of areas = 25 : 16.

In two similar triangles ABC
and PQR, if their corresponding
altitudes AD and PS are in the
ratio of 4 : 9, find the ratio of
the area of AABC to that of
APQR.

Given:AD :PS=4:9

To Find : Area of AABC : Area of APQR
Ratio of area of two similar triangles
is equal to the ratio of square of

Sol.

Sol.

Sol.
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their corresponding altitudes.
Here, it is given that AABC ~APQR

Area of AABC _ (4j2

® “Area of APQR ~ \9
_16
- 81’
Hence,the ratio of area of AABC :

APQR =16 :81.

If the area of the equilateral
triangle described on the side
of a square is 48 cm?2. Find the
area of the equilateral triangle
described on its diagonal.
Given: Area of
equilateral triangle
= 48 cm?

To Find : Area of
equilateral triangle
on diagonal.

The area of
equilateral triangle
described on the side of a square is
half the area of the equilateral
trlangle described on its diagonal.

Area =48 x 2 =96 cm?
In the given fig, APQR, in which
XY || QR, PX =1 cm, XQ = 3 cm,
YR = 4:5 cm, QR =9 cm, find PY
and XY. Further, if the area of
APXY is ‘A’ cm2, find in terms of
A, the area of APQR and the area
of trapezium XYRQ.
P

Grivenc:J XY |QR
QR=9cm,PX=1cm,XQ =3 cm,
YR =4'5cm,

To Find : PY and XY

Sol. - XY is parallel to QR
PX PY
XQ T YR
1 PY
3 7 45
1x45
PY = 3
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=15 cm.
PX
PQ ~
1
1+3
XY =
In APXY and APQR
PX
PQ = PR
APXY ~APQR
Area of APXY
Area of APQR ~
A —
Area of APQR -

Area of APQR = 16A cm?.
Area of trapezium XYRQ = Area of
APQR — Area of APXY

16A—A =15A cm?.
. In the figure, DE is parallel to
BCand AD:DB=2:3. Determine
Area (AADE) : Area (AABC).

A

B

. Given: DE ||BC
AD:DB =2:3
To Find : Area (AADE) : Area of

(AABC)

Sol. Let AD = 2x and DB = 3x
g AB = 2x + 3x = bx

DB || BC

Area of AADE

Area of AABC ~

Area of AADE
Area of AABC ~
Area of AADE : Area of AABC

8. In a AABC, AB = BC = CA = 2a
and AD 1 BC Prove that AD =

a3 and area of AABC = ,/3,2.

Sol. Given:

AB =BC=CA=2a

AD 1 BC
ToFind : AD = a\/g
Area of AABC = /3,2

A
2a 2a
B 3] C
«—28—>
In AABD

AD= \AB? - BD?
= ¢(2a)2 _a2
= J4g? _ 42

= 342 = a/3 Proved.

1
Area of AABC =

2
1

2

x base x height

x 2a x an

J3¢2  Proved.

. Triangles ABC and DEF are

similar. The area of AABC is 16
cm? and that of ADEF is 25 cm?2.
If BC = 2.8 cm, find EF.

. Given : Area of AABC = 16 cm?

Area of ADEF = 25 cm?
BC=2.8cm

To Find : EF

AABC ~ADEF

Area of AABC

" Area of ADEF —

16
25 ~

EF

EF =

(%)

(2.8)2
EF?

2.8%2 x 25

16

2.8x5

4

=3'5 cm.
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10.

Sol.

11.

Sol.

Sol.

12,

The areas of two similar
triangles ABC and DEF are 64

cm? and 169 cm? respectively. If

the length of BC is 4 cm, find
the length of EF.

Given : AABC~ADEF
To Find : length of EF
. AABC ~ADEF
~ Areaof AABC  (BCY
" Area of ADEF ~ | EF
64 (4
169 ~ \ EF
64 4
169 = EF
4 x 13
-8
=65 cm.

Triangles ABC and DEF are
similar as shown in the figure.
The area of AABC is 16 cm?2 and
that of ADEF = 25 cm?2. If
BC =23 ecm find EF.
Given: AABC ~ADEF

Area of AABC = 16 cm?

Area of ADEF = 25 cm?

BC=2-3cm
T0F1nd EF
: AABC ~ADEF
. Area of AABC (BC)
" Area of ADEF ~ | EF
16 (23’
25 ~ \ EF
6 _23
25 ~ EF
4 23
5 T EF
iR 2:3 x5
- 4
=2-875
=2-9 nearly.

The areas of two similar
triangles ABC and PQR are in
theratio of 9:16. If BC =4-5 cm,
find the length of QR.

Triangles | 183

VANYAN

B 4.5¢cm
Sol. Given: AABC ~ APQR
Area of AABC: Area of APQR=9:16
length of BC = 45 cm
To Find : length of QR

AABC ~APQR
Area of AABC E
Area of APQR ~ QR
9 _(45Y
16 ~ { QR
9 _45
16 QR
3 _45
4~ QR
4-5x 4
QR= "7
QR = 6 cm.

13. The areas of two similar
triangles are 100 cm? and 49 cm?
respectively. If the altitude of
the bigger triangle is 5 cm, find

the corresponding altitude of

the other.
S . Given: AABC ~ADEF

Area of AABC = 100 cm?
Area of ADEF =49 cm?
Altitude of AABC =5 cm
To Find : Altitude of ADEF
. AABC ~ADEF

Area of AABC
Area of ADEF
Altitude of AABC 2
- (Altitude of ADEF)

100 5 ’
49 | Altitude of ADEF
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14.

Sol.

1.

Sol.

c

East—————>

Sol.

| Anil Super Digest Mathematics X

Al ] 25 x 49
titude of ADEF = 100
. 25 x 49
Altitude of ADFF = 100
. 5x7
Altitude of ADEF = T
=3'5 cm.

The areas of two similar
triangles are 81 cm? and 49 cm?
respectively. If the altitude of
the first triangle is 6-3 cm, find
the corresponding altitude of
the other.

Given : areas of similar triangles =
81 cm? and 49 cm?

altitude of first triangle = 6.3 cm
To find : Altitude of other triangle.
-+ Triangles are similar

. Area of first triangle _

"" Area of other triangle ,
[ Altitude of first triangle j
Altitude of other triangle

15.

Sol.

81 63 ?
49 ~ | Altitude of other triangle
6-3

81

\/; ~ Altitude of other triangle
Altitude of other triangle =

6.3 x7

9

Altitude of other triangle = 4-9 cm.
The areas of two similar
triangles are 81 cm? and 49 cm?2
respectively. If the altitude of
bigger triangle is 4:5 cm, find
the corresponding altitude of
the smaller triangle.
Corresponding altitude of smaller

triangle
49 15
81 "

EXERCISE 7.4
Multiple Choice Type Questions

Harigoes 18 m due east and then

24m due north. The distance

from the starting point is :

(a) 40m (b) 30m

(c) 26m (d) 42m.

According to pythagoras theorem
A AC?=AB?+BC?

AC= \AB? + BC?

E
3 AC= {242 1 182
AC= /576 + 324

AC= /900

AC=30

Hence, distance from starting point
= 30m.

The length of the second
diagonal of a rhombus, whose
side is 5 cm and one of the
diagonals is 6 cm is:

(a) 7cm (b) 8 cm
(¢)9cm (d) 12 cm.
Length of second diagonal = d,, of
rhombus

north
18 m

3.

Sol.

_ 7 45
—9 X &,
=3'5 cm.
Side =5 cm
d1=6cm
1
S = Jdf +d3
1
5=§\/62+d§
(5x2)? =36+d,?
100-36 =d,?
\/6_=d2
d =8 cm.

In AABC, AB = 6\/_,AC= 12cem
and BC =6 cm. The angle Bis:
(a) 120° (b) 60°

(c) 90° cm (d) 45°.

Given : AB = g,/3cm, AC = 12 cm
& BC=6cm

Converse of pythagoras theorem :
In a triangle, if the square of one
side is equal to the sum of squares
of the other two sides then the
angle opposite to the first side is a
right angle.
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4.

Sol.

5.

Sol.

AC? = AB? + BC?

122 = (6J§)2 + 62

144 =108+ 36
144 =144
.. AABC is aright angle triangle.
/B =90°.
P and Q are the A
mid points on
the sides CA and
CB respectively o
of AABC right
angled at C.
Prove that4 B Q ¢
(AQ?% +BP? =5AB2
Given : P is mid point of CA and Q
is mid point of CB; ZC = 90°.
To Prove : 4 (AQ? + BP2) = 5AB?
Proof:In AACQ
AQ? = AC? + QC?
AQ? = AC? +(BC/2)?
AQ? = AC? + BC?%4
In ABPC
BP? = BC? + PC?
BP? = BC? + (AC/2)?
BP? =BC2+ AC%4 ...(2)
On adding equation (1) and (2) we
get :
AQ? +BP? = AC2 +BC2 + AC%4
+BC?%/4
4 (AQ? + BP2) = 5AC? + 5BC?
4 (AQ?+ BP?) =5(AC? + BC?)
4 (AQ?+BP? =5(AB? Proved.
ABC is a right triangle, right
angled at C. If p is the length of
the perpendicular from C to AB
and a, b, c have the usual meaning,

1, L

a® b

Given : AABC s a right triangle
ZC =90°

(1)

1
then prove that —5 =

1

+b2

1
To Prove : —5 =

1
p°  a®

6.

Sol.
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Proof: ABC is a right angled at C.
LetBC=a,CA=b,AB=c

1
Area (AABC) = 9 xbxh

= _— xbcxab=

L.
2 2 ao ...

1
x ab xcd:gcp

(2)

From equation (1) and equation (2)

1
Area (AABC) = 9

1,1
¥ = o P
ab =Cp .(3)

In AABC, by pythagoras theore
AB? =BC? + AC?

2=q2+ b2 {From 3),c= ab}
p

5

a?+ b2

i = + 5 5
p2 - 2b2
p2 b2 a
In a AABC, AD 1 BC. Prove that
AB? + CD2 = AC2 + DB2.
Given: AD 1 BC
To Prove : AB? + CD2= AC2 + DB?
Proof:

Proved.

B A
Since, AD 1 BC
/ADC = #/ADB =90°
So, AADB is a right triangle using
pythagoras theorem
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(Hypotenuse) = (Height)? + (Base)> Sol. Given : AABC is a right triangle.

(AB)2 =(AD)? + (BD)? ...(1)
AADC is also a right triangle using
pythagoras theorem
(Hypotenuse)?= (Height)? + (Base)?

(AC?2 =(AD)? +(CD)? ...(2)
on subtracting equation (2) from
equation (1) we get
(AB)?-(AC)?») =(AD? + BD?) -

To Prove : BC2= AC? + AB?
Proof : We know that. If a
perpendicular is drawn from the
vertex of the right angle of a right
triangle to the hypotenuse, then
triangle on both sides of the
perpendicular are similar to the
whole triangle and to each other.

(AD?+CD?) AADB ~AABC
AB2-AC? =AD2+BD2—A812)2 @ E
AB? +CD? =BD? + AC? AB — BC
Proved. or DBxBC =AB? (1)
7. In a triangle, AD is drawn Also, AADC ~AABC
perpendicular to BC. Prove that DC AC
AB? - BD?= AC2-CD2 AC = BC
Sol. Given: AD 1 BC
DC x BC =AC? ..(2)
To Prove : AB2 - BD?= AC? - CD? . .
Proof: Since AD L BC gerz_addmg equation (1) & (2), we
€ (DB x BC) + (DC x BC) = (AB)? +
(AC)?

A
/ADC = #/ADB =90°
So, AADB is right triangle using
pythagoras theorem.

BC (DB +DC) = AB? + AC?
BC x BC = AB? + AC?
BC? = AB? + AC?
Hence, in a right angle triangle, the
square of hypotenuse is equal to the
sum of squares of other two sides.

(Hypotenuse)? = (Height)? + (Base)? Proved.
AB? =AD?+BD?  ..(1) InAABC
AADC is also a right triangle using BC? =AC*+ AB
pythagoras theorem BC2 = b2 +¢2
In AADC

(Hypotenuse)?= (Height)? + (Base)?
AC?2 =AD2+CD?2 ..(2)
On subtracting equation (2) from
equation (1), we get
AB2_ AC? = AD? + BD2—AD?-CD?
AB2_-BD? = AC? - CD? Proved.
In a right-angled triangle, the
square of the hypotenuse is equal
to the sum of squares of the other
two sides. Prove using the above
theorem, determine the length of

AC? = AD? + CD?
b2 =AD2+CD?2 ..(1)
In AADB
AB? = AD? + DB?
c2 =AD?2+DB? ..(2)
On Adding the equation (1) and (2)
b2 +c2 =2AD? + CD? + DB?
BC? =2AD? + CD? + DB2
(CD +DB)? =2AD? + CD? + DB2
CD2+DB2+ 2 x CD x DB =2AD?

AD in terms of b and c. +CD? + DB2
c 9AD? =2.CD.DB
AD? =CD x DB

) b AD:\/b2—AD2x\/c2—AD2'

9. Mis a point in the interior of a

right angled APQR right angled
at P such that /ZRMP = 90°. If
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length of sides RM, PM and QR
are 6 cm, 8 cm and 26 cm
respectively then find area of
APQR.

Sol. Given

RM =6 cm
PM =8 cm
QR =26 cm
To Find : Area of APQR
ARMP

= JRM?2 + PM?

1l Il
ﬁ‘ <)
(e (&)
e +

('
[\

RRERR B

1l
—

0

Q

Q m
In APQR
RQ? = RP? + PQ?
262 =102 + PQ?
676 =100 + PQ?
675-100 =PQ?
576 = PQ?

J576 =PQ
PQ =24 cm.

Area of APQR = —~ x base x height

x RP x PQ

=5 x10x24

=120 cm?.
10. In a right triangle ABC, right
angled at C, P and Q are the
points of the sides CA and CB
respectively, which divide these
sides in the ratio 2 : 1. Prove
that :
(1) 9AQ? = 9AC? + 4BC?
(ii) 9BP? = 9BC?2 + 4AC?
(iii) 9 (AQ? + BP?) = 13AB?
Given : AABC is a right triangle at
C. P and Q are point on CA and CB
respectively.
To Prove : (1) 9AQ2= 9AC2 + 4BC?
(2) 9BP? = 9BC? + 4AC?
(3)9(AQ? + BP?) = 13AB?

A

N N~ DN

Sol.
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Proof: In a right angle AACQ
AQ?=AC? + CQ?
Q.2 _CcQ _2
QB 1’BC-CQ 1’
30Q = 2BC, CQ = 2Bﬂ

BC?
AQ2 =AC2 + (23j

AQ?% = AC? +

9AQ? =9AC? +4BC? ...(1)
Similarly in a right angle ABCP, we
get,

4BC2
9

9BP? =9BC? +4AC? ...(2)
On adding equation (1) & (2) we get,
9AQ?% + 9BP? =9AC? + 4BC? +
9BC? + 4AC?
9(AQ? + BP?) =13AC? + 13BC?
9 (AQ?%+BP?) =13 (AC? + BC?
9(AQ?%+BP? =13 AB2
11. ABC is a right triangle, right
angled at C. If p is the length of
the perpendicular from C to AB
and a, b, ¢ have the usual
meaning, then prove that :
6)) pc =ab
@) % = % + L

p a b2
A \
c
a \
C b B
Given: p LAB
To Prove : (i) pc =ab
1

p2

Sol.

1
(ii) )

1
=— +
o2

Proof : Area of AABC=

b
1
9 x AB x CP

X cp ..(1)

Area of AABC = -~ x BC x AC

N[ N
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12.

Sol.
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=5 % ab ...(2)
From equation (1) and (2), we get :
11,
2P =9
cp =ab ...(3)
In AACB
AB? = AC? + BC?
c2 =b2 +a?
a’b?
2 = b2 + a?
p
1 1 1
o9 T o + szroved.
p a

A point O in the interior of a
rectangle ABCD is joined with
each of vertices, A, B, C & D.
Prove that : OB2 + OD? = OC?2 +
0A2,

B
————————— 5------------{a

c
Given : O is interior point on
rectangle ABCD.

To Prove : 0B2 + OD2= OC? + QA2
Proof : We draw PQ || AB || CD as
shown in the figure.
ABCD is a rectangle, it means
ABPQ and PQDC are also rectangle.
For, ABPQ
AP = BQ[Opposite sides are equal]
For, PQDC
PD = QC[Opposite sides are equal]
Now, for AOPD

OD? = OP? + PD?
For AOQB

OB? =0Q%2+BQ?% ..(2)
On adding equation (1) and (2), we

(D

get—
OB? + OD? =(0P? + PD?) + (0Q?
+BQ?)
=(0P2+CQ? +(0Q?
+AP?)

AOPA and AOQC are also right
angled triangle,

13.

Sol.

14.

Sol.

For AOCQ =0Q2+ CQ2%=0C?
For AOPA = OP? + AP? = QA2
Now, OB2 + OD2= OC2 + OA2
Proved.
In a right angled triangle
PQR, /P = 90°. If M is the mid
point of PQ, prove that
QR?2 = 4MR? - 3PR2.
Given : In APQR, ZP = 90°% M is

the mid point of PQ
R
P M Q

1
PM =MQ= 5, PQ

To Prove : QR?= 4MR2— 3PR?
In ARPM

MR? = PR? + PM2

1 2

MR? = PR? + (zPQ]
= (PR2 + PR2Q2/4
= 4PR? + PQ?
=4RM2-4PR? ...(1)

MR2
4MR?
PQ?
In APQR
QR? =PR? + PQ?
QR? =PR?+@RM?-4PR?)
QR? =PR? +4RM? -4 PR?
QR? =4RM? - 3PR?
Hence, it is prove that
QR? = 4RM?-3PR2.
In a quadrilateral ABCD,
/B =90° and AD? = AB? + BC? +
CDZ. Prove that ZACD = 90°.
Given: /B =90°
AD? = AB? + BC? + CD?
To Prove : ZACD =90°
Proof: In quadrilateral ABCD
ZABC =90°
Hence, AD? + BC2=AC? ..(1)
AD? = (AB? + BC?) + CD?
(Given)
AD? =AC2+CD? ..(2)
In AACD, AD has to be hypotenuse
and angle ACD must be 90°.
Hence, it is proved that
ZACD =90°.
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15.

Sol.

A 5m long ladder is placed
learning towards a vertical wall
such that it reaches the wall at
a point 4m high. If the foot of
the ladder is moved 1.6 m
towards the wall, then find the
distance by which the top of the
ladder would slide upwards on
the wall.

D1 65C
In AABC
AC? = AB? + BC?
52 =42 + BC?
52 _42 =BC
BC =3 cm
BD =BC-DC

BD =3-16=14cm
In AEBD
ED? = EB2 + BD?

52 = EB2 + 1-42
EB = /25 _1-96
EB =4-8
FA =EB-AB

EA =4-8-4=0-8 cm.
Hence the distance by which the top
ofthe ladder slide upwards the wall
=0-8 cm.

16.

Sol.

189

For going to a city B from city
A, there is aroute via city C such
that AC | CB, AC = 2x km and
CB =2 (x + 7) km. It is proposed
to construct a 26 km highway
which directly connects the two
cities A and B. Find how much
distance will be saved in
reaching city B from city A after
the construction of the highway.

A

Triangles |

G
4
&

2x km

C 2x+7)km B

In AABC
AB? = AC? + BC?
262 = (2x)% + [2 (x + 7)]2
676 =4x?+4 (x> +49 +14x)
676 = 4x2 +4x> +196 +56x
676 = 8x2+ 56x + 196
8x2 +56x—480=0
8(x? + 7x—-60)=0
x2+Tx-60=0
x2+12x-5x-60=0
x@x+12)-5x+12)=0
(x+12) (x-5)
x=-12,x=5
Since distance cannot be negative.
x=5
The distance covered to reach city
B from city A = 34 km. Hence, the
required saved distance = 34 — 26 =
8 km.
a
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Tangent to a Circle

EXERCISE 8.1

Multiple Choice Type Questions

1.

From a point Q, the length of
the tangent of a circle is 24 cm
and the
distance of Q
from the
centre is 25
cm. The radius
of the circle
is ?

(a) 7 cm

(b) 12 cm

(c) 15 cm

(d) 24.5 cm.

In Fig.,if TP and TQ are the two
tangents to a circle with centre
O so that ZP0OQ = 110° then
/PTQ is equal to :

(a)60°
(c)80°
If tangents PA and PB from a
point P to a circle with centre
O are inclined to each other at
angle of 80° then /POA is equal

to:
(a)50° (b) 60°
(e)70° (d) 80°

In the adjoining figure, the
point O is the centre of circle
whose AB and CD are two
chords intersecting each other
at E.If CE =4 cm, ED = 4 cm,
then the area of

rectangle C
whose adjacent

sides are AE

and EB is :

(a) 27 cmi B
(b) 24 cm ’
(¢) 20 cm? A

(d) 18 cm?2. D

Ans. 1. (d), 2. (¢), 3. (a), 4. (b).

Very Short Answer Type Questions

5.

In the following figure, PT is a
tangent to a circle whose centre
is O. If OP =17 cm and OT = 8

Sol.

Sol.

cm, find the length of the
tangent segment PT.

WU

™

Since, the tangent at a point on a
circle is perpendicular to the radius
through the points of contact, we
have OT L PT.

PT = Jop? - OT?
=Jan? -2,

[+ OP =17 cm
and PT = 8 cm]

=289 - 64
= 4225

ie., PT =15cm
.. Length of tangent segment,
PT =15 cm. Ans.

A point A is 26 cm away from
the centre of a circle and the
length of tangent drawn from
A to the circle is 24 cm. Find the
radius of the circle.

Let OA = 26 cm, where O is the
centre of
the circle
and AT is
t h e
tangent to
the circle.
Also, let
OT is the
radius of the circle.
Here, AT =24 cm

In right AOTA, we have
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Sol.

Sol.

OT = VOA? — AT?
= \(26)2 —(24)* = /676576

= 4/100 =100 cm
Hence, the radius of the circle is 10
cm. Ans.
In the adjoining figure, O is the
centre of the circle and its
radius is 1.5 cm. P is a point at
a distance of 3.9 cm from O and
PT is a tangent drawn to the
circle from the point P. Find the
length of PT.
Here, OP =3.9cm
and OT =1.5cm
In right AOTP, we have

1

™

om

PT = Jop? - o1?

= J(3.92 — (1.5
= 415.21 - 2.25
= /12.96 =3.6 cm

Hence, the length of PT is 3.6 cm.

Ans.
In the following figure, if AP =
8cm, CP =6 cm and PD =4 cm.
Find the length of AB.

c S~ D
<%
Here, AP= 8 cm, CP=6 cm and PD
=4 cm.

PA.PB =PC.PD

or 8xPB =6x4

Sol.

10.

Sol.

Tangent to a Circle | 191
ie., PB=6X4=30m
AB =AP +PB
=8+3=11cm
Hence, AB =11cm. Ans.

In the following figure, PT is a
tangent to circle at point T'and
PAB is secant of the circle. If PA
=9 cm and AB =7 cm, find PT.

-
.O
BWA Som |
Given, PA =9 cm
and AB =7 cm
PB =PA + AB
=9+7=16 cm.

Since PT'is tangent to circle at point
T and PAB is a secant to circle,
PT? =PA.PB

PT?2 =9 x16=144

PT = 144

=12 cm. Ans.
If AB and CD are two chords of
a circle which, when produced
meet at a point P and if PA =
PC, show that AB = CD.

or

ie.,

A
B
C P
VD
Given, PA =PC

We know that whenever two
chords of a circle intersect inside
or outside the circle when produced,
then the rectangle formed by the
two segments of one chord is equal
in area to the rectangle formed by
the two segments of another chord.
PA.PB =PC.PD
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11.

Sol.

12.

Sol.

13.

| Anil Super Digest Mahematics X

But given, PA= PC

o PB =PD
i.e., PA—PB =PC-PD
Hence, AB =CD. Ans.

In the following figure, PA and
PB are tangents such that PA =
9 cm and ZAPB = 60°. Find the
length of chord AB.

9cm

B

PB =PA

=9 cm

So, AAPB is isosceles
/PAB = /PBA =60°

But gven that ZAPB = 60°
Thus, AABP is equilateral
Hence, AB =9 cm. Ans.
In the following figure, OP is the
radius of the circle. At the point
P, a secant LM is drawn making
an angle of 50° with the tangent
PT drawn at P to the circle. Find

the measure of ~OPM.
M
@]
2 T
/"
L
OP 1 PT
Since, Z0PT =90°

But given, ZMPT =50°

g /0OPM = /OPT- /MPT
=90°-50°

ie., Z0OPM =40° Ans.

In the figure, ABCD is a cyclic

quadrilateral. The tangent PBQ

is drawn at the point B of the

Sol.

14.

Sol.

15.

Sol.

circle. If Z/DB@ =115° then find

the value of ZDAB.
c P
D 115°, B
A Q

/DCB = #/DBQ =115°
Now LABCD is a cyclicquadrilateral.
/DCB + #DAB = 180°
. 115°+ ZDAB =180°
/DAB =180°-115°
/DAB = 65°. Ans.
In two concentric circles, prove
that a chord of larger circle
which is tangent to smaller
circle is bisected at the point of
contact.
Let there be two concentric circles
with the same centre O. Let AB be
a chord of the larger circle touching
the smaller circle at C. Join OC.

AN _C_ 8B
Since, OC is the radius of the
smaller circle and AB is a tangent
to this circle at the point C, so, OC
LAB.
Now, OC L AB and AB is a chord of
the larger circle. So, C is the mid-
point of AB, i.e., AC = CB.
A circle touches all the four
sides of a quadrilateral PQRS.
Prove that PQ + RS = QR + SP.
Let the circle touches the sides PQ,
QR, RS and SP at the points A, B,
C and D respectively. Then by
Theorem 3, we have

PA =PD
QA =QB
SC =SD
and RC =RB
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16.

Sol.

17.

Adding all these, we get
PA+QA+SC+RC=PD + @B+
SD + RB
or(PA + AQ) + (SC + CR)
= (@B + BR) + (PD + DS)
i.e., PQ + RS = QR + SP.Proved.
If all the sides of a para-
llelogram touch a circle, show
that the parallelogram is a
rhombus.
Let the sides PQ, QR, RS and SP of
a parallelogram PQRS touch a given
circle at the points A, B, C and D
respectively. Since the lengths of
two tangents drawn from an
external point to a circle are equal,
we have
PA=PD,QA=QB,RC=RB
and SC=SD
~PQ+RS=PA+QA+RC+SC
=PD+QB+RB+SD
=(PD+DS)+(QB + BR)
=PS+QR

/R
\__/

P A Q
Now, PQ + RS=PS + QR
or PQ+PQ =PS +PS,
[ RS =PQ and QR = PS]

R

or 2PQ =2PS
Le., PQ =PS
But PQ =RS and QR =PS

PQ =QR=RS=SP
Hence, PQRS is a rhombus.
Proved.
Prove that the line segment
joining the points of contact of

Sol.

18.

Sol.

19.

Tangent to a Circle | 193

two parallel tangents passes
throgh the centre.

Let PAQ and RBS be two parallel
tangents to a circle with centre O.
Joint OA and OB.

R B S
Draw OC | PQ, Now, PA ||CO
/PAO + COA =180°

But, ZPAO =90°

So, ZCOA =90°

Similarly, ZCOB =90°

Hence, AOB is a straight line.

In figure, O is the centre of
circle. If /BOC = 110° and AB,
AC are tangents to the circle.

Find the measure of ZOAB.
B

A 110° o
C

In quadrilateral ABOC 90° + 110° +
90° + LA =360°
‘ ZA =360°-290°
(- ZB=2C=90°
=70°

1
= ZA

AOAB=2

1 700
5 (709

=35°. Ans.
ABC is a right angled triangle
with BC = 6 cm and AB = 8 cm.
A circle with centre O and
radius x cm has been inscribed
in AABC. Find the value of x.
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Sol.

20.

Sol.

| Anil Super Digest Mahematics X

Here, AF =AD=AB-DB

AF = (8-x)cm

and CF =CE =BC -BE
CF = (6 —x) cm.

Now in right AABC, we have
AC? = AB2 +BC2
or (14-2x? =(8)2+ (6)?
[-AC=AF +CF=8-

x+6—x=14 — 2x]
or 196 + 4x2 — 56x = 64 + 36
or 4x2—56x+96=0
or —14x+24=0
or —12x—-2x+24=0

orx(x—12)—2(x-12)=0

or x-12)(x-2)=0
Le., x=12
or x=2.

Neglecting x = 12 cm,

we have x =2 cm. Ans.
Two tangent segments BC and
BD are drawn to a circle with
centre O such that Z~CBD =120°.
Prove that OB = 2BC.
Join OB, OC and OD.
Given, ZCBD = 120°

N

- BO is the angle bisector of ZCBD,
Z0BC = Z0BD =60°

Here, BC and BD are the tangent

segments

Z0CB =90°
and ~ZODB =90°
Now, in right ABOC, we get
/BOC + Z0CB + £CBO = 180°

or ZBOC +90° + 60°=180°

i.e., /ZBOC = 180°-90° - 60° = 30°
] , BC

Also, sin 30° = OB

or % _ % [ sin 30° = ﬂ

ie., OB =2BC. Proved.

Long Answer Type Questons

21.

Sol.

A circle touches the sides of a
quadrilateral ABCD at the points
P, Q, R and S respectively.
Show that the angles subtended
at the centre by a pair of opposite
sides are supplementary.
Given. A circle with centre O
touches the sides AB, BC, CD and
DA of quadrilateral ABCD at P, Q,
R and S respectively.

To Prove. ZAOB + ZCOD =180°
and /AQOD + #BOC =180°
Construction. Join OP, OQ, OR
and OS. Also join AO, BO, CO and
DO.

B

Proof. Since, the two tangents
drawn from an external point of a
circle subtend equal angles at the
centre, we have
A =/2,/3=,4,/5=.6
and /7=/8 (1)
But A1+ /2+/3+/4+ /5+ £6+
L7+ /8 =360°
[Sum of the angles at a pont is 360°]
2(L2+ 43+ £6+ £7)=360°
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22.

Sol.

and 2 (/1 + £8 + Z4 + /5)=360°
[Using ()]
L2+ /3 + £6 + £7=180°

and L1+ /48 + Z4 + /5 =180°
Le., /AOB + #COD =180°
[» £2+ £3 =2ZA0B
and £6 + £7 = ZCOD]
and /AOD + #BOC =180°

[ £1+£8=2/A0D

and Z4 + /5 = Z/BOC]

In a trapezium ABCD, AB || CD

and AD =BC. If P is the point of

intersection of diagonals AC

and BD, prove that PA x PC =
PB x PD.

D C

ANE F~-B

Draw DE L AB and CF L AB.

Now, in right triangles DEA and

CFB, we have

AD=BCand DE=CF [ DEand

CF are the | distances between the
same two || lines AB and CD]

ADEA =ACFB

[By R.H.S. congruence rule]

ADAE = /CBE [c.p.c.t.c.]
or /DAB = Z/CBA

Now AB and CD are two parallel
lines and they cut out by the
transversal AD.
- ZADC + ZDAB =180° [-- Sm of
the interior angles
on the same side of the
transversal is 180°]
/DAB = ZCBA [Proved
above]

But

- ZADC + ZCBA =180°

. ABCD s a cyclic quadrlateral.

[ Sum of one pair of opposite /s,
of a cyclic quadrilateral is 180°.]

23.

Sol.

24.

Tangent to a Circle | 195

Thus, AC and BD are the two chords
of a circle passing through A, B, C
and D. These chords intersect at P.
Hence, PA.PC = PB.PD.
In the given, a circle is inscribed
within a quadrilateral ABCD.
Given that BC = 38 cm, BQ = 27
cm and DC = 25 cm and that AD
is perpendicular to DC find the
radius of the circle.
Since, the lengths of tangents drawn
from an external point to a circle
are equal,
o BQ =BR =27 cm.
Let x be the radius of the circle.
OP =0S =PD =x cm,
CR =BC-BR=38-27
=11lcm
CS =CR=11cm
[+ Lengths of tangents
from an external point
to a circle are equal]

Now,

DS =CD-CS

=25-11=14cm
But, DS =0P=x=14 cm
Hence, the radius of the circle is
14 cm. Ans.
Show that the tangents at the
extremities of a chord of a circle
make equal angles with the
chord.
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Sol.

25.

Sol.
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Let PQbea chord ofa circdle with centre
O and let AP and BQ be the tangents
at Pand Qrespectively. Join OP and
0Q.
Now, OP=0Q
s Z0PQ = Z0QP
Also, OP 1L AP and OQ 1 BQ
: ZAPQ =90° + Z0PQ

=90°+ Z0QP = Z/BQP.
The circle of a AABC touches the
sides AB, BC and CA at the
points P, Q, R respectively.
Show that :
AP + BQ+CR =BP + QC + RA

1
=5 (Perimeter of AABC)

Since, the lengths of two tangents
drawn from an external point to a
circle are equal we have

AP =RA, BQ =PB and CR=QC.
On adding all these, we get

AP+BQ+CR=RA+PB+QC..»1)
and, perimeter of AABC
=AB+BC+ CA
=AP+PB+BQ+QC+CR+RA
=(AP+BQ+CR)+(PB+QC +RA)
=2(AP +BQ+CR) [Using (3)]

B Q

~AB+BQ+CR=
1

5 (perimeter of AABC)

c

Hence,
AP+BQ+CR=PB+QC+RA

1
=5 (perimeter of AABC)
a
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Constructions

1.

Sol.

?_’\
A 0
<

EXERCISE 9.1

Draw a line segment of length
4.9 cm and divide it internally
in the ratio 3 : 4. Measure the
two parts.

Steps of Constructions :

1. Draw a line segment AB =4-9 cm.
2. Draw a ray AX, making an acute
/BAX.

3. Along AX mark 3 + 4 =7 points A,,
A, A, A suchthat AA, =A A, =A A,
AR =AM =AA=AA ZAA,
4.Join A_B.

5. From A, draw O||A;B meeting AB
at O Then, O is the point on AB
which divides it in the ratio 3 : 4.
So, AO:OB =3:4

B
4.9 cm >
Justification :
Let AA, = AJA, = A A, = AA, =
AA =AA=AA =x
In AABA., we have
A0 ||A;B

AO:0B =3:4
On measuring we find that AO =
2.2 cm
and OB =2.7 cm.
Draw a line segment of length
3.8 cm and divide it internally

Sol.

Sol.

in the ratio 2 : 3. Measure the
two parts.

Steps of Construction :

1. Draw a line segment AB = 3.8 cm
2. Draw a ray AX, making an acute
/BAX.

3. Along AX mark 2 + 3 = 5 points
ALALALALAL

4.JoinA.B

5. From A, draw A,0O||A.B meeting
AB at O. Then O is the point on AB
which divide it in the ratio 2 : 3. So
AO:0B=2:3

v
Y:\
A @] B
< 3.8cm >
Justification :

ItAA, =AA, =AA, =AA =AA =x
In AABA;, we have

AQO [|A;B
AO_ AAy _2¢_2

Hence AO:OB=2:3
On measuring use find that

AO =1.52 cm
and OB =2.28 cm.
Draw a line segment of length
4.1 cm and divide it internally
in the ratio 4 : 7. Measure the
two points.
Steps of Construction :
1. Draw a line segment AB =4.1 cm
2. Draw a ray AX making an acute

/BAX

3. Along AX mark 4 + 7 =11 points
A, A,.. A/ suchthat AA, = AA, =
AA

g e = 11
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1.49 cm 0

AT

Sol.
1.

2861¢cm B
cm >

4.9
4.Join A;,B
5. From A, draw A, O| A,;Bmeeting
AB at O. ’i‘hen O is the point on AB
which divides it in the ratio 4 : 7.
So, AO:0OB =4:7.
Justification :
Let AA, = AA, = AA,
In AABA, ., wehave
A0|A,B
AO AAy
OB A4A11 Tx — 7
AO:OB =4:7
on measuring, we find that AO =
1.49c¢cm and OB = 2.61cm.
Draw a line segment of length
3.5cm and divide it externally
in the ratio 7 : 3. Measure the
two parts.

. Steps of construction:

Draw a line segment PQ 3.5 cm
Draw an acute angle PQX at Q

3.

4.
5.

Along QX mark the point C,, C, ....
10

R P Q
Joint C to P
From C,, draw C, R || C;P product

QP to R. Then R dividing line
externally RQin 7 : 3.

So, RP: PQ="7:3.

Justification :
LetC,=C,=C3=C,..C,y=x

In RQC,,, wehave

CePQ || C1oR
RP CeP Tx 7
PQ ~ CeCip ~3x «x
RP:PQ =7:3

On measuring, we find that
RP =1.5 cm and PQ = 3.5 cm.

EXERCISE 9.2

Construct a triangle AQC
similar to a given triangle PQR
with QR =3cm, PQ =2 cm, PR =
2.6 cm such that each of its sides
is 3/4th of the corresponding
sides of APQR.

Steps of construction:

Draw a line segment QR = 3cm

2.
3.

With Q as center and radius equal
2 cm draw an arc.

With R as center and radius equal
to 2.6 cm, draw another arc cutting
the previous arc at P.

Joint PQ and PR. So APQR is
constructed.

Now below QR draw a ray QX
making an acute.

. Along QX, mark 4 points Q,, Q,, Q,,

Q,suchthat QQ, =QQ, =QQ;=QQ,

Join QR

From Q,, draw Q,C|| Q,R meeting
QR at C. (By making an angle equal
to ZQQ,R)

From C, draw AC || PR meeting PQ
at A. (By making an angle equal to
ZQRP.)

Hence, AAQC is required triangle.
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3
Each of whose sides is ZOf the

corresponding sides of APQR.

Justification :
By construction Q,C | Q,R
QL 3
CR "1
QR _QC+CR _, CR
QC T QC T QC
= 1+1
3
4. QC 3
=3l QR= 4
Also, CA | RP, we have APQR ~
AAQC

Sol.

AQ AC_QC_3

PQ ~ PR QR 4°
Construct a triangle with sides
2.4cm, 1.8cm and 2.1cm and then

another triangle whose sides

7
are ¢ of the corresponding sides

of the first triangle.
Steps of construction :
Draw a line segment BC =1.8 cm
Taking B andC as center draw two
arcs of radii 2.4 cm and 2.1cm each
other at A.
Join BA and CA, AABC is the
required triangle.
From B draw any ray BX downwards
making an acute ZCBX.

N

5.

Sol.

Constructions | 199

Locate seven points B, B,, B;, B,
B, B¢, B; on BX such tht BB, = BB,
= BB, =BB,=BB,=BB,=BB..

Join B.C from B, draw a line B,M |
B,C intersecting the extendes line
segment BN at A. Then ANBM is
required triangle whose sides are

7
5 of the corresponding sides of
AABC.
Justification :
By construction,
B.M ||B,C
BC _5
CM ~ 2
BM BC+CM

BM LM
*BC - BC ~ -

BC ~

Now 1

1+g=
5

7
5
BM 7

BC “ 5
Also, MN || CA
AABC ~ ANBA

NB BM MN 7

AB - BC- CA "5
Construct a triangle similar to a
given triangle ABC with its sides

and

3
equal to 1 of the corresponding

sides of the triangle ABC (i.e., of

3
scale factor 1 ).

Here, we are given AABC and scale

fact 3
actor 7
. Scale factor < 1
A
B C

we need to construct triangle
similar to AABC.
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Steps of construction :

Draw any ray BX making an acute
angle with BC on the side opposite
to the vertex A.

Mark 4(the greater of 3 & 4 in 3/4)
points. B, B,, B;, B, on BX so that
BB, = BB, =BB, =BB,.

Join B,C. Draw a line through B,C’
parallel to B,C, tointersect BC at C'.
Draw a through C’A’ parallel to the
live CA to intersect BA at A'.
Thus, AA’'BC' is the required
triangle. A

Justification : 3 X
Since scale factor is 4

; AB _ AC
we need to prove AB - AC
BC' 3
BC ™ 4
By construction,

BC' BBj 3

BC - BB4 - 4 ..-(1)
Also, A'C'is parallel to AC
So, they will make the same angle
with line BC.

ZA'C'B = ZACB
(corresponding angles) ..(2)
Now,

In AA'BC' and AABC
/B = /B (common)

ZA'C'B = ZACB [from (2)]

AA'BC' ~ AABC [AAA

similarity]

since corresponding sides of similar
triangles are in the same ratio.

AB AC'_ BC

AB - AC BC
AB AC' _BC 3
AB~ AC BC 4

...[from (1)]

4.

Sol.

Thus, our construction is justified.
Construct a triangle similar to
given triangle ABC with its sides

5
equal to 3 of the corresponding

sides of the triangle ABC. (i.e., of

5
scale factor 3 ).

Here we are given AABC, and scale

5
factor -
actor o

. Scale factor A> 1

B c

we need to construct a triangle
similar to AABC.

Steps of construction :

Draw any ray BX making an acute
angle with BC on the side opposite
to the vertex A.

Mark 5 (greater then 5 & 3 in g )
points B,, B,, B;, B, B; on BX so
that BB, = BB, = BB, = BB, = BB,
Join B,C (3™ point as 3 is smaller

5
in 3 ) and draw a line through B,

parallel to B,C, to intersect BC
extended at C'.

Draw a line through C' parallel to
theline CA to intersect BA extended
at A'.

Thus AA'BC' is the required
triangle.
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Sol.

Justification :

5
Since scale factor is

3
we need to prove AB A =
AB AC
BC 5
BC ~ 3
By construction :
BC' BB; 5

BC = B7B3 =3 ..(1)

Also, A’'C’ is parallel to AC

So, they will make the same angle
with line BC

/A'C'B = ZACB
Now,
In AA'BC' and AABC
/B = /B (common)
/A'BC' = ZABC
/A'BC' ~ AABC (AA)

since corresponding sides of similar
triangles are in same ratio.

AB AC _BC

AB - AC BC

AB AC' _BC _5
So, AB - AC BC 3°

Thus our construction is justified.
Draw a triangle ABC with side
BC = 3.5c¢m, AB = 3.5cm and
Z/ABC = 60°. Then construct a

3

4 of
the corresponding sides of the
triangle ABC.

Steps of construction:

Draw a line segment AB = 3.5cm.
From point B draw ZABC = 60° on
which take BC = 3.5 cm.

triangle whose sides are

. Join AC So, ABC is the required

triangle.

From A, draw any ray AX
downwards making an acute angle
/BAX.

Locate 4 points B, B,, B; and B, on
AX such that AB, = AB, = AB, =

AB,.

Sol.

Constructions | 201

Join B,B and from B, draw B,;M ||

B,B intersects AB at M.

From point M, draw MN || BC
intersect AC at N.

Then AAMN is the required triangle

of the
corresponding side of AABC.

3
whose sides are 1

Justification : X
By construction :
BM | B,B
AM 3
MB 4
N AB  AM+MB
W AM T AM
=1 MB = 141
AM 3
4
-3
AM 3
AB " 4
Also, NM || CB
AAMN ~ AABC
AM AN MN 3

AB T AC BC 4°
Construct a quadrilateral ABCD,
inwhich AB=1.2 cm, BC =1.8cm,
CD = 1.8cm and AD = 1.3 cm.
Construct another quadrilateral
AB'C'D', with diagonal AC' =3cm,
such that it is similar to
quadrilateral ABCD.
Construction : To construct a
quadrilateral AB'C'D’, similar to a
given quadrilateral ABCD.

Given : A quadrilateral ABCD,
Scale factor AB =1-2 cm, BC = 1-8
cm, CD=1-8cm and AD =13 cm.
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Required : To construct another
quadrilateral AB’C'D’ similar to
given quadrilateral ABCD with
diagonal AC' =3 cm.

Steps of Construction :

1.

2.

Sol.

Draw a diagonal AC' of length 1-8
cm.

Taking 1-2 cm as radius and A as
centre, draw an arc on top of AC.

. Taking 1-8 cm as radius and C as

centre, draw an arc on top of AC.
Taking 1-3 cm as radius and A as
centre, draw an arc on bottom of
AC.

Taking 1-8 cm as radius and C as
centre, draw an arc on bottom of
AC.

Join AB, BC, AC, CD. ABCD is
required quadrilateral.

. To draw a similar quadrilateral

taking 3 cm as radius cut an arc
from point A to C and draw a
diagonal AC.

From diagonal AC draw a
quadrilateral AB'C'D' similar to
ABCD.

Construct a quadrilateral,
similar to a given quadrilateral

4
ABCD with its sides 5 th of the

corresponding sides of ABCD.

Also, write the steps of

construction.

We draw a quadrilateral ABCD and

also similar quadrilateral to AB'C'D'
4

with scale factor 5 As:

Step 1 : Draw any quadrilateral

ABCD.

Step 2 :Join AC. Below AC, draw a
line AX as ZCAX is any acute angle
and draw five arcs to equal radii on
theline AX that intersect at X, X,
X,, X, & X, such that :

AX =X X, =X, Xy = XX, =X, X;
Step 3:Join X, to C and then draw
a line from X, as parallel to X,C that
intersect our line AC at C'.

Sol.

Step 4 : Draw line from C' as
parallel to CD that intersect line AD
atD'.

Step 5 : Draw line from C' as
parallel to BC that intersect line AB
to B'.

Now we can say that quadrilateral
AB'C'D' is similar to quadrilateral

4
ABCD as each side gth of the

corresponding sides.

Construct a triangle AQC
similar to a given triangle PQR
with QR = 4.5cm, PR = 3.1cm,
PQ = 3.3cm, such that each of
its sides is 5/7th of the
corresponding sides of the
APQR.

Same as question (1)

Construct a triangle PBC
similar to a given equilateral
triangle PQR with sides 3.5cm,
such that each of its sides is 6/
7th of the corresponding sides
of APQR.
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Sol.

ok

® N

Sol.

Steps of construction :

Draw a line segment PQ = 3.5cm
With P as center and radius PR =
3.5cm, draw an arc.

With Q as center and radius = QR =
3.5cm draw another arc meeting the
drawn in step 2 at the point R.
Join PR and QR to obtain APQR
Below PQ, construct an acute Z/QPX
Along PX, mark off seven points P,
p,, P,, P, P,, P, P, such that PP,
= PP, = PP, = PP, = PP, = PP, =
PP..

Join P.Q

Draw P.C | P,Q

From C draw CB || QR

Hence, PBC is the required
triangle.

203
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EXERCISE 9.3

Draw a circle of radius 2.2 cm.
Take two points P and Q on one
of its extended diameter each at
a distance of 4.3 cm from its
centre. Draw tangents to the
circle from these two points P
and Q.

Given two points P and Q on the
diameter of a circle with radius =
2.2 cm and OP=0Q =4.3 cm

We have to construct the tangents
to the circle from the given points
Pand Q.

Steps of construction :

. Draw a circle of radius 2.2 cm with

center at O.

Produce its diameter on both sides
and take points P and Q on diameter
such that OP = 0Q = 4.3.

. Bisect OP and OQ. Let E and F be

the mid points of OP and 0Q
respectively.

Take E as center and OE as radius
draw a circle (0, 2.2) at two point A
and B. Again, taking F as centre and
OF as radius draw a circle which
intersect the given circle (0, 2.2) at
two points C and D.

5.

Join PA, PB, QC, QD. These are the
required tangents. From P and Q
to the given circle. (0, 2.2).
Justification : Join OA and OB.
The ZOAP is the angle lies in the
semi-circle and therefore ZOA =90°.
Since OA is radius of the circle. So,
AP has to be tangent to the circle.
Similarly PB, QC and QD are also
tangents to the given circle.

2.

Sol.

Draw a poor tangents to a circle
of radius 2cm which are
inclimed to each other at an
angle of 90°.

Draw a circle of radius 1.8 cm.
Take a point P on it. Draw a
tangent to circle at point P.
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Sol.

o

Sol.
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Given : A circle with radius 1.8 cm
and a point P on it.

Required: To draw the tangent to
the circle at point P.

Steps of construction:

Draw a circle with O as center and
radius = 1.8 cm.

Take a point P on circle.

Join OP.

Draw aline TS perpendicular to OP
at a point P.

TPS is the required tangent P.

<0

T P S

From the point P on the circle
of radius 2.2cm, draw a tangent
to the circle, write steps of
construction.

Given : A circle with radius 2.2 cm
and a point P on it.

Required: To draw the tangent to
the circle at point P.

Steps of construction:

Draw a circle with O as center and
radius = 2.2 cm.

Take a point P on the circle

Join OP.

Draw a line T'S perpendicular to OP
at a point P.

TPS is the required tangent at P.

O
22¢m

s
T P 5

Draw a circle of radius 1.6 cm.
Take a point P at a distance of
3cm from the centre of the
circle. From the point P, draw
two tangent to the circle.
Given : A circle of radius 1.6 cm
and a point P at a distance of 3 cm
from the centre.

Sol.

N ok

Required : Two tangents to the
circle.

Draw a line segment OP = 3 cm.
From the point O draw a circle of
radius = 1.6 cm.

. Draw a perpendicular bisector of

OP. Let M be the mid point of OP.
Taking M as centre and OM as
radius draw a circle.

Let this circle intersects the given
circle at point A and B.

Join PA and PB.

PA and PB are the required
tangents.

Draw a circle of radius 2.1cm.
Take a point P outside the
circle. Draw two tangents to
the circle from point P.

Given : A circle of radius = 2.1cm
and a point P on the circle.
Required : Two tangents to the
circle from point P.

Steps of construction :

Draw a line segment OP.

B
Let the mid-point of OP is M, from
OM as radius draw a circle.

. Draw a perpendicular bisector of OP

is OA.

OA =2.1cm.

From OA as radius draw a circle.
Draw a line segment AB of
length 4.4cm. Taking A as
centre, draw a circle of radius
2cm and taking B as centre,
draw another circle of radius
2.2cm. Construct tangents to
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Sol.

each circle from the centre of
the other circle.

Given : Aline segment AB=4.4cm
two circles with centres A and B of
radii 2 cm and 2.2 cm, respectively.
Required : We have to construct
two tangents to each circle from the
centre of the other circle.

Steps of construction:

Draw a line segment AB = 4.4 cm
Draw a circle with centre A and
radius 2 ecm and another circle with
centre B and radius 2.2 cm.

. Now, bisect AB. Let O be the mid-

point of AB. Take O as centre and AO
asradii draw a circle which intersects
the two circles at P, Q, R and S.
Join AP, AQ, BR and BS. These are
the required tangents.
Justification :

Join AP and AQ so, ZAPB =90°
(AP 1L BP)
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Since, AP is radius of the circle with
centre A. So, BP has to be tangent
of the circle with centre A. Similarly
BQ is also a tangent of the circle
with centre A.

Again join BP and BQ. Then ZAPB
is the angle lie in semi-circle, so
/BRA =90° and BR is radius of the
circle with centre B. So, AR has to
be tangent of the circle B. Similarly,
AR is also tangent of the circle with
centre B.

Question 8 and 9 (same as question
5and6)
a
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Unit 5 : Trigonometry

10 Introduction to Trigonometry

EXERCISE 10.1

Multiple Choice Type Questions (iii) AB = 12, AC =5, BC = 13;
(iv) AB =15, AC =8, BC =17.
Sol. (i) AB =20, AC =21, BC = 29.

3
1. sin®= -, th 6 will be : i
sin 5 » then cos 6 will be In AABC, right angled at A, we

4 3 have

(a) g (b) Z ) AC
sinB = 5+

5 5 BC
or sinB = .

4 29

Ans. (a) 5 . &
g cos C = 5

2. If tan 0 = 1 then the value of 21
sin 0 will be : or cos C = 29 -
4 3 AC

(a) 5 (b) 5 and tanB = AB
4 5 21
(c) 3 (d) 3 or tanB = 20 -

An 3
s. (b) 5

21 29
3. If cos 0 = _—, then the value of
29 ey

sin 0 will be :

29 21 ]
(a) 50 (b) 50 B 20 A
20 29 (ii)) BC = \/2,AB=AC = 1.
© 59 (d) 8 In AABC, right angled at A, we
have
An 20 AC
5 (9 99 sinB = oo
Very Short Answer Type Questions 1
4. AABC is right angled at A. In or sinB = —
each of the following, write V2
down the values of sin B, cos C AC
and tan B : cos C = —=
(i) AB = 20, AC = 21, BC = 29; BC
(ii) BC = V2, AB = AC = 1; or cosC = 1

5
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and tanB =

S

or tanB = 1.

|

-
B 1 A

(iii) AB = 12, AC =5, BC = 13.

In AABC, right angled at A, we

have

L AC
sinB = 5+
B 5
or sinB = 74
AC
cos C = BC
co >
or cos C = 73
d tanB &
an anB = AB
tan B 5
or anB = —
12 c
13
5
-
B 12 A

(iv) AB=15, AC =8, BC = 17.
In AABC, right angled at A, we
have

AC

sin B = BC

or sin B = i
17

AC

cos C

BC

Sol.
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or cos C = 8
17
and tanB = A—C
AB
8
tanB = —
or an 15
C
17
8
-
B 15 A

In AABC, B is a right angle, AB
=24 and AC =25.If /A =0, £C
=, find sin a, cos a, sin 3, cos
B and tan B.
In the adjoining figure, right angled
at B, we have by Pythagoras
Theorem,
BC? = AC2 - AB?
=(25)2 - (24)?
=625 -576 =49
BC =7.

For angle o, the opposite side (or
perpendicular) is BC and the
adjacent side (or base) is AB; and
for angle B, the opposite side (or
perpendicular) is AB and the
adjacent side (or base) is BC.

A
L
25
24
b [
C 7 B
sin o = perpendicular
hypotenuse
BC 1
T AC T 25° s
base
coso = ———
hypotenuse
AB 24
T AC T 25° S
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sinp = perpendicular _ E _ l, Ans.
hypotenuse AC 25
AB 24 perpendicular
= % = — d t =
~ AC T 25 Ans. an an B base
base AB 24
= e = —— = —. Ans.
cos hypotenuse BC 7 S
EXERCISE 10.2
Very Short Answer Type Questions BC =1and AB = 2.
In each of the following one of three In right angled triangle ACB, we
trigonometric ratios is given, find have ) \ \
the other two ratios : AC? = AB2 -BC
11 = (22 - (1)
1. s1n9=ﬁ. =4-1=3
. perpendicular AC = \/§
Sol. sin = —/——— "~
hypotenuse ) AC \/?_)
sinB=-— =—  Ans.
AB 11 AB ~ 2
T AC T 15 AC
AB =11and AC=15 and tanB = B&
A
= \/1?_) = /3. Ans
15 A
11
g ] 2
C B
In right angled triangle ABC, we
have
BC2 = AC? - AB? 5 1 I_C
=(15)2 - (11)2 4
=225-121=104 3. cos C = 5
BC = {104 =2./26 -
__ base
cos 0 = BC = 226 Ans Sol. cos C = hypotenuse
AC 15 :
BC 4
and tan6=ﬁ=11_Ans, T AC T 5
BC 2./26 BC =4 and AC = 5.
2 B- £
- cosB= .
Sol. cos B = _ base 5
hypotenuse
BC 1
= = — I—

AB 2 c 2 B
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In right angled triangle ABC, we In right angled triangle ABC, we
have have
AB2 = AC? - B(C? BC? = AC2 - AB?
= (52— (47 = (3)2 - (2)?
=25-16=09. =9-4=5.
AB = \/5 = 3, q
L _AB 3
sin C = AC = 5° S.
d C ﬁ § An :
and tanC = BC = 1 S.
4. tan A = /3.
dicul
Sol. tan A = perpendicular
base
BC 5
=£C=ﬁ cosoc=AC=\/3_. Ans.
AB 1
2
BC=\/§and:sB=1. and tana=§]é=\/g. Ans.
6. tan B="17.
erpendicular
Sol. tan B = prpbé
I& ase
AC 7
O ~ BC "1
A ! B AC =7and BC=1
In right angled triangle ABC, we In right angled triangle ACB, we
have have
AC? =BC? + AB?
A
= (32 + (12
=3+1=4
AC = 4 =2. ;
. BC 3
sin A = I Ans. .
AB B 1 c
and cosA=A—C=1. Ans. AB?2 = AC? + B(C?
2 = (7)2 + (1)2
5 s 2 =49 +1=50
. sina = 3.
3 AB = 50 = 5V2.
. perpendicular ‘ AC 7
Sol. sinao = —hypotenuse sinB = i % Ans.
AB 2
T AC T 3 and COSB&=L. Ans.

AB =2and AC = 3 AB 52
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7. tan M il i
- tanM = .
perpendicular 13
Sol. tan M = T base 12
ase
PN 5
= L ainy = - = I_
MN — 12° A B
oo PN =5 and MN = 12 - AB = 25 =
P AB 5
o COSA_E_E' Ans.
and tanA = BC - 12 Ans.
5 1 AB
i 9. cosf = 5"
M 12 N Sol _ base
In right angled triangle PNM, we o cos p = hypotenuse
have BC 1
PM2 = PN2 + MN? =3~ ==
= (5)2 + (12)2 AC 5
- 95 + 144 = 169 BC =1 and ACA= 5.
PM = (169 = 13.
PN 5
: - - - 5
sin M = PM - 13" Ans.
d M My 12 An
and cos M = 5o = 13- S. 0 .
12 & 1 B
8 sinA= —. In right triangle ABC, we have
13 AB? = AC? - B(C?
) perpendicular = (52— (1
Sol. sin A = —hypotenuse =25-1=24
BC 12 AB = 24 = 26.
- AC T 13 g AB _ 206,
BC =12 and AC = 13. sinp =5 =5 Ans
In right angled triangle ABC, we
have and tanp = AB _ 2./6
et i o8 Ac
=169 — 144 = 25 = 2.6 - Ans.
EXERCISE 10.3
Multiple Choice Type Questions 1
. . . Ans. (a) 5.
1. Ifina right angle triangle tan 6 = V2

1, then the value of sin 0, will be : \/5
@ 1 b) J2 2. Ifcos 0 = 5 then the value of
2 1 4 cos®0 - 3 cos 0 will be :
1 (a)-1 (b)0
(c) 2 (d) 9 () 1 d) 2.
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Ans. (b) 0.

4
3. Ifsin0 = 5’ then the value of 3

sec 0 - 5 cos 0 will be :

(a)8 (b)4
(c) 2 (d)o.
Ans. (¢) 2.

4. If 4 tan A =3, then the value of
4sin A+3cos A 1 b
8sinA+5cos A " P€F

3 6
(a) 4 (b) 7

6 o6
(c) 9 (d) 11
Ans. (d) Ll

S. 11

5. If \/3 tan 6 = 1, then the value

of 2810 will e :
1-tan” 6
(a) /3 (b) 0
(c) o (d) None of these.
Ans. (a) x/§
6. If sin A = 1 find the value of
J2
cot A.
icul
Sol. sin A — Perpendicular 1
hypotenuse J2
PR right angle triangle ABC, we have
BC? = AC? — AB2
2
z BC?= (V2) -2
1 BC2=2-1
BC2=1
N BC= 1
B 1 CBC=1.
base

cot A= berpendicular
1

A= =
cot 1

cot=1.
Very Short Answer Type Questions

1
7. If cos A = 27 find the value of
tan A :
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base 1
CoOSA = ———=_
hypotenuse 2

In right angled triangle ABC,

BC? = AC? - AB?

Sol.

=(22-(1)2=3
C
2
J3
A 1 B
= BC = 3
BC 3
tanA = AB = T
= 43. Ans.
8. Iftan A = 1 , find the value of
. V3
sin A.
Sol. tan A = perpendicular
base
_ 1
3
C
2
1
A ﬁ B

In right angled triangle ABC,
AC? = AB? + BC?

= (/32 + (1)

=3+1=4
= AC =4 =2

in A BO 1 An

SinA = 35 = 5 s.

9. Ifsec A= 2 , find the value of

tan A.

hypot

Sol. SecA:ypboeImse_\/Q
ase

In right angled triangle ABC,
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BC? = AC? - AB?
J2
1
A 1 B
= (2 )* - (1)
=2-1
=1
= BC = /3
tan A = BC = 1— 1. Ans.
AB 1
10. If cosec A = /2, find the value
of cot A.
Sol. cosec A = M
perpendicular
_ 2
1
In right angled triangle ABC.
AB? = AC2 - BC?
= (/2> - (1)?
=2-1
=1
C
JZ
1
A 1 B
= AB =1 =1
A AB 1 An
cot -Bc-l-l. S.

Short Answer Type Questions

11. Iftan 0 = % , find the values of

other five trigonometric ratios.
perpendicular

Sol. Given, tan 6 =
base

_AB _ 8
T BC  15°

AB =8 and BC = 15.

12,

Sol.

In right angled triangle ABC, we
have
A

0 [

c 15 B
AC? = AB? + BC?
= (8)” + (15)?

=64 + 225 = 289
AC = /989 = 17.
o _AB 8
sin 6 = AC = 17 S.
BC 15
cos O = AC = 17 S.
1 15
cot 0 = = - Ans.
tan 0 8
1 ﬂ An
sec 0 = cos® ~ 15 S-
1 17
and cosec 0 = —; = — . Ans.
sin 6 8
If cosec 0 = i,find the values
NE

of other five trigonometric
ratios.

Given, cosec 0 = 2
3
hypotenuse
But, cosec 6= ————""
perpendicular
AC
-~ BC
AC =2 and BC = /3.

In mght angled triangle ABC, we

have
C

3

b m
A B

AB? = AC2- B(C?
= (22 — (/3)
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13.

Sol.

=4-3=1
AB =1 =1.
AB 1
0 =" = _. Ans.
cos AC 5 s
‘can@:E
AB
=\/1§=\/§ Ans.
cot 0 = 1 =iAns.
tan0 .3
sec O = 1
cos 0
=g_2 Ans.
1
and sin0 = 1
cosec 0
=\/2§. Ans.

5
If tan 0 = 12° find the values of

other five trigonometric ratios.

12
perpendicular
base
_AB
~ BC
AB=5 and BC =12.
In right angled triangle ABC, we
have

Given, tan 0=

tan 0

AC?2= AB? + BC?
=(5)2 + (12)2
=25+ 144 = 169
AC= {169 = 13.
L _AB_ 5
sin 0 = AC = 13 S.
BC 12
cos 0= AC = 13 S.
sec 0= 1 = E Ans.
cos 0 12
cosec 0= .1 =E Ans.
sin 6 5

Introduction to Trigonometry | 213

14.

Sol.

1 12
and cot 0= —— = — . Ans.
tan 0 5
A
5
0
C 12 B
If sin A = L find the values
Jio’

of other five trigonometric
ratios.

Given, sin A = 1

J10

sin A = perpendicular
hypotenuse
_ BC
~AC
BC=1and AC= f1g.
In right angled triangle ABC, we
have

AB2 = AC2 - B(C?
= (J10)? - (1?
=10-1=9
AB= .9 =3.
AB 3
cos A= — = — Ans.
AC \/ﬁ
tan A= BC = 1 Ans.
AB 3
cot A= 1 -3 =3
tan A 1
Ans.
sec A= LI @
T cosA 3
Ans.
1
and cosec A= —
sin A
J10
= T = \/EAIIS
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1
16. If sin B = o prove that 3 cos B
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C
I 1
.
A B

15. If tan A = 2, evaluate sec A. sin
A +tan? A - cosec? A.
Sol. Given, tan A= 2

perpendicular

tan A
base

BC

AB
BC=2and AB=1.
In right angled triangle ABC, we

have
AC?2=BC? + AB?
= (22 + (1)?
=4+1=5
AC= 5.
. BC 2
A: —_— = —
sin AC \/5
cosec A= ,1 =§
sin A 2
and secA:AC=\/lg=\/g.

2
R ]
= 5X75+(2)— 2
=2+4_§= 8+16-5
4 4
=E. Ans.
4
C
z
.
A 1 B

-4cos®B=0.
Sol. Given, sin B = 9-
erpendicular
But, sinB-= php—
ypotenuse
AC
T AB

o AC=1and AB=2
In right angled triangle ACB, we

have
A
Z 1
-
B C
BC? = AB? - AC?
= (22 - (1)
=4-1=3
BC= 3.
g BC _ 3
cos B= 4 = TR
Now, L.H.S.=3 cos B — 4 cos® B
3
=3 x — —4 x| o
2 2
_ 33 123
2 8
=0 =R.H.S. Proved.

Long Answer Type Questions

4
17. If cos a = 5 prove that

tan o sin a

l+tan®2 o seca

4
Sol. Given, cos a = 5

base
But, cosa=

hypotenuse
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BC BC=12and AC=5
= AC In right angled triangle ACB, we

have
BC=4and AC =5.
In right angled triangle ABC, we

have
&
5
5
.
B 12 c
o [ AB? = AC? + BC?
c 4 B = (5)% + (12)?2
AB?= AC? — B(C? =25+ 144 =169
— (52 — (4)
— (25)_ ].(6 )= 9 AB = V169 = 13.
. AC 5
AB= /9 =3. sinB= =~ = =
Vo METAB T 13
sina= 42 =2 AB 13
AC 5 sec B= BC = 12
tan o = ﬁ =38 1 5
~ BC 4 _ _ 2
and tanB ot B 19"
and  secae L -8 Now, L.H.S. = tan? B — sin® B
coso 4 52 .
Now, L.H.S. = taincz = (12) - (13j
1+ tan” o
. 34 34 - % - %
1+(3/4)%> 25/16
625
_ 12 = 24336
25 RHS. = sinB. sec’ B
and RHS.= — (5 j‘* (13)2
sec o I D N
13 12
12
=54 25° _ 6252 L1
LHS.=RHS. Proved. (13~ (120
18. If B 12 h . 625
. cot B = 5,provet at : = 94336
tan? B - sin? B = sin? B. sec?B. L.HS.=R.HS. Proved.
. 12
Sol. Given, cot B = 5 19. If tan 0 = g, show that :
But, cot B= _ base
’ ~ perpendicular psinf-gcosb _ P2 - q2
_ BC psinf+gcos®  p?+q?

- AC
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Sol.

20.

Sol.
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Given, tan 0 = P s
q
perpendicular

But, tan6=
base

AC
- BC
o AC=p and BC =q.
In right angled triangle ACB, we
have
AB? = AC? + BC?
= p?+q?

AB = /p2 +q2
o,

v [
B q C

SinezAich
AB ’p2+q2
and cos€)=E 1

AB /pz +q2

p sin 6 —q cos 0

Now, L.H.S. = -
psin 0 + g cos 6

px P g G
Vp® +¢° Vp® +¢°

Y 9
o Vp® +4? e Vp® +q*

2 —q?
p? +¢?
- RHS.

Proved.

5
If cos 6 = 13 prove that

2sin0-3cos0
4sin0-9cos0 3.

Given, cos 0 = 13-

base

But, cos 0= hypotenuse

BC

- AC

5 and AC = 13.
A

BC

8

C 5 B

In right angled triangle ABC, we
have

AB?Z = AC? - BC2
= (132 - (5)?
=169 — 25 = 144.
AB= V144 = 12.
. _AB 12
sin 0 = AC = 13-

2sin 0 — 3 cos O

Now, LHS. = 4 5in0 -9 cos 0
2 x E -3 x E
_ "7 13 13
4 x E -9 x E
13 13
24 — 15
48 — 45 3
13
=R.H.S. Proved.

12
21. If cos 6 = 13’ verify that sin 0

. 35
(1-tan 0) = 156

12

Sol. Given, cos 0 = —.

13

base
hypotenuse

BC
-~ AC
BC =12 and AC = 13.

But, cos 6=


http://www.print-driver.com/order?demolabel-en

Introduction to Trigonometry | 217

In right angled triangle ABC, we AC? = BC? + AB?
have
A = (2 - 1%+ 17
=2+1-2/2 +1
'3 =4- 2/2.
AC= \J4_22
b [ BC J2-1
¢ 12 B sin A = ACc T——
AB2 = AC2 — B(C2 4—2\/5
=(13)2-(12)?
=169 - 144 = 25 and cosA:%g:#.
AB= 35 =5. V4 -22
AB 5 Now, L.H.S. =sin A cos A
sinf= w5 = 75
AC 13 J2 -1 1
AB 5 = x
and tan 0= BC = 12 \/4—2\/5 \/4—2\/5
Now, L.H.S.=sin 0 (1 — tan 0) J2 -1
5 5 =
- — 1- — _
= 13 X ( 12) 4-22
5 7 35 V2-1 44242
= T - X T = T -~ =
13 7 12 ~ 156 4-2J2 " 4+22
=R.H.S.
. 35 _G2-1D@+2V2)
Hence, sin 6 (1 — tan 0) = 156 ° (4)2 B (2\/5)2
Proved. [* (@—b) (@ +b)=a? - b?]
22, Iftan A= \/i_—l,provethatsin ) 42 + 4422
A cos A = 72 . 16 -8
Sol. Given, tan A = /2 — 1 = 2\8/5 = \f
dicul
But, tanA= pertpendienar = R.H.S. Proved.
base
BC _ 5 .
- 23. If sec 6 = ;, find the value of
AB 3
- BC= 2 —1land AB=1. Sin 6
In right angled triangle ABC, we tan 0 ,
have 2tan 0
G
Sol. Given, sec 0 = 3
hypotenuse
J1z-1 But, sec 6= " base
AC

A 1 B ﬁ
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AC= 5 and BC = 3. C
In right angled triangle ABC, we
have
C 4
.
5 A 3 B
AC? = AB? + BC?
=(3)? + (4)?
A 3 B =9+16=25
AB? = AC2 — BC2 AC= 25 =5.
= (52— (3)? A BC 4
= — = sin = — = —
- 25-9=16 AC 5
= = 4,
V16 AB 3
‘ AB 4 and cos A= AC "5
sinf= +~ = &~
AC 5 .
N LHS_s1nA+cosA
and tan@—@—é oW, Ltk = sin A — cos A
- BC T 3°
4 N 3 7
4 1 =K =
sin 6 — = - -5 5 _5_q
Now, tan6 _ 5 (4/3) 4 371
2tan 0 9 x 4 5 5 5
=R.H.S Proved
4 3 1 5 .
i) 20 1 3 25. If cosec 0 = 3> find the value of
= 8 = ? = 270 X g 9 1
5 5 cos 0 -
3 3 tan6
3 2tan 6
= —. Ans. 5
160 Sol. Given, cosec 0 = 3
24, If 4 cot A = 3, prove that
sin A + cos A But. cosec 0 = _hypotenuse
sin A — cos A = ’ ~ perpendicular
Sol. Given, 4 cot A =3 AB
3 - AC
or cot A= 4 AB =5 and AC = 3.
base In right angle triangle ACB, we
But, cot A= —————— have
perpendicular A
AB
- BC 5
AB= 3 and BC = 4. 3
In right angled triangle ABC, we
have B 2 -

BC?= AB2 - AC?
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= (5)2 - (3)2 = (2 + y2)?
=25-9=16 o AC = (6% + y2).
BC= V16 = 4. sin9=@ -2 Ans.
BC 4 AC 4?4y
cos 6= AR = 5
BC _ x%-)?
cos 0= — = Ans.
‘can@:&:§ AC x? +y2
BC 4
1 x° +y
_ 1 _ 4 sec O = = Ans.
and cot 6= o -3 cos 0 x2—y
2 2
cose—i é—é cosec 0 = ,1 - Xty Ans.
tan 6 5 3 sin 6 2xy
2 cot © 4
2x(3j andtan6=i= zzxyz.Ans.
cot® 52 _y
- % 1 27. T cos 0 = = luat
- __ = . If cos 6 = -, evaluate
=g =~ 5 Ans. 5
3 sin6-2cos6
tan0-cot6 °
i _ 4
26. If cot 6 = 2xy find the ggl. Given, cos 0 = 5
values of other trigonometrical base
ratios. But, cos = ——M
hypotenuse
. x —y2
Sol. Given, cot 0 = T omy _ BC
4 = AC
But cot 0= base BC =4 and AC = 5.
’ ~ perpendicular In right angled triangle ABC, we
t
BC & )
- AB
s BC=x2 —y2
and AB = 2xy. 5
In right angle triangle ABC, we have
A 0
C 4 B
AB? = AC? - BC?
= (52— (4
2xy =25-16=9
5 . AB= 9 =3
¢ 2-y2 B . sin@= %lé - g
AC? = AB? + BC?
= (2xy)? + (x? — y?)? _AB _ 3
= 4u?y? + xt + yt — 2422 tan 6 = BC 4

= x* + y* + 2x%y2
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1 4 _J9 =
and cot B=7.79 = 3 CRHS. Proved.
3 4 29. If cosec 0 = 13 rove that
sin @ — 2 cos 0 g—2xg ) = 12°P
tan 6 — cot 0 3 4 sinZ 0 - cos2 0 1
; x
s g 5 4 3 2 sin 0 cos 0 tanZ 0
5 5 __5 595
-3 4 -7 ~ 3456 °
4 3 12 . 13
_ E Ans. Sol. Given, cosec 0 = 12
7 hypotenuse
4 But, cosec 6= berpendicular
28. If tan 6 = , prove that perpendicuiar
3
AC
[1+sin 6 _ = AB
1-sin6 ~ AC =13 and AB = 12.
4 In right angle triangle ABC, we
Sol. Given, tan 6 = 3 have
A
erpendicular
But, tan6= perpencienar
base
AB 13
= ﬁ 12
: AB= 4 and BC = 3. d
In right angle triangle ABC, we get o l_B
3 BC? = AC2 — AB?
=(13)2-(12)2
=169 — 144 = 25
4 = 25 =5.
0 BC
b ] cos 0= 4~ = 15
c 3 3 AC
AC? = AB? + BC? AB 12
= (472 + (37 tan 6= pg =
=1 =2
= J25 = o an sinf= 3~ = 13-
. AB 4 Now,
sin 9= E = —
5 sin? 0 — cos® 0 1
T+ 0 L.HS.= 2 s 0 o x 3
Now, LH.S.= \[——— ST €08 tan™ 6
1-sinb
: ) ()
5 _ \13 13 " 1
- - 1 2 x E X i (12/5)2
5 13 13
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144 25
169 169 _ 25
- 120 " a4
169
o 25 5%
T 120 * 144 T 3456
=R.H.S. Proved.
6
30. If cos 0 = 10’ find the value of

5 sin 0 - 3 tan 0.

Sol. Given, cos 0 = 10
base
But, cos 0= hvpotenuse
ypotenuse
BC
-~ AC
BC=6 and AC =10.
In right angle triangle ABC, we
have
A,
10
0 ]
c 6 B
AB2 = AC2 - B(C?
=(10)%2 - (6)?
=100-36 =64
= /64 =8.
o _AB_ 8
sin0="4¢ = 10
AB 8
and tan 0= BC = 6
8 , 8
~5s8in0-3tan0=5x 7~ 10 -3 x 6
=4-4=0. Ans.
1
31l. If cot 6 = — prove that
J7
cosec? 0 -sec? 0 §
cosec? 0+sec2 o  4°
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1
Sol. Given, cot 6 = ——
J7

But, cot 6= ba—sé
perpendicular
_BC
~ AB
- BC=1and AB = /7.
In right angle triangle ABC, we
have
A
J7
8 ]
c 1 B
AC?= AB? + B(C?
= (J7)? + (12
=7+1=8
AC= g = 22.
5 AC 242
cosec 0= 4 = 7\/7
d 0= AC = —2\/5
an sec 0= p = 1
= 2\/5
Now,
cosec? 0 — sec® 0
L.HS. =

cosec? 0 + sec? 0

2
(2\?} —(24/2)

2\/_ 2
(Ij +(242)
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EXERCISE 10.4

Multiple Choce Type Questions
1. The value of sin 60° is :

(a)1l (b) ﬁ
2
1 1
@) \/5 (d) 9
Ans. (b) \/25
. The value of tan 30° is :
(a)0 (b)1
1
(© 3 (d) NCE
1
Ans. (d) NER

. The value of sec 60° is :
(a)0 (b)1
(c) 2 (d) oo.
Ans. (¢) 2.

. The value of cosec 45°1is :
(a)2 (b) \/2

1
©1 (d) E
Ans. (b) /2 .

. The value of cot 45° is :
(a) o (b)1
(0 (d) 3.
Ans. (b) 1.

. The value of cos 60° is :
(a)2 (b)1

1
(c) 5 (d)o.
An 1
s. (¢) 9
1

. If cos 0 = 27 then 0 will be :
(a) 0° (b) 30°
(c) 45° (d) 60°.
Ans. (d) 60°.

. If sec 0 = \/E , then the value of
0 will be :

10.

(a)90° (b) 60°
(c) 45° (d) 30°.
Ans. (c) 45°.

The value of sin 45° x cosec 45°
will be :

(a) 2 (b) \/15
©1 (d) 0.
Ans. (¢) 1.
The value of sin 60° x cos 30°1s :
1 1
(a) 1 (b) 9
3
(© n (d1.
3
Ans. (¢) 1

Very Short Answer Type Questions

11.

Sol.

12,

Sol.

13.

Sol.

14.

Sol.

Find the value of sin 60° x cos
60° x tan 60°.

sin 60° x cos 60° x tan 60°
V31 _ 3

= 7 X 2 X 3 = 4 .
Find the value of sin 45° x cos
45° x tan 45°.

sin 45° x cos 45° x tan 45°

1

EX

Ans.

1 1
—— X
V2
1

Ans.

Find the value of sin 30° x cosec
30° x tan 30°.
sin 30° x cosec 30° x tan 30°

1
— X 2x —
N

1
= 73 Ans.
Find the value of cos 45° x sec
45° x cot 45°.
cos 45° x sec 45° x cot 45°

1

V2
1. Ans.

x J2 x1
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15. Find the value of sin 30° x cot
30° x sec 30°

Sol. sin 30° x cot 30° x sec 30°
1 =2
g “N3 3

=1. Ans.
16. Find the values of /0 in the
following figures :

(i) (i)

(iii)

Sol. (i) For figure (i), we have

sino = B¢ _ 2
AC ~ 22
1
or sin 0 = —
V2
Le., 0 =45°%

|: sin 45° = 1:| Ans.

N

(ii) For figure (ii), we have

tan o = 2C

anv = AB

1

or tan 6 = —
V3

Le., 6 =30°

1
v tan 30°= —
{ \/5} Ans.
(iii) For figure (iii), we have

AB
cos O = AC
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o1
or COS = 2
Le., 6 =60°

[ cos 60° = ﬂ Ans.

17. Calculate the length of hypo-
tenuse in the following figures:

G
4
Rl
A B
i)
C
d
[
A 1 B

(iif)

Sol. For figure (i), we have

300 —_— E
cos = AC
o V3 _ B
2 AC
ie., AC = 2.
Hence, the length of hypotenuse is
2 units. Ans.
For figure (ii), we have
M 600 —_— E
sin = AC
o V3 _ VB
2 AC
le., AC =2
Hence, the length of hypotenuse is
2 units. Ans.
For figure (iii), we have
sin 45° = AB
AC
o L _1
J2 AC
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Le., AC = /3. (e) tan 60° cosec? 45° + sec? 60° tan

Hence, the length of hypotenuse is 45°

J2 units. Ans. =3 x (V2 + 22 x 1
Short Answer Type Questions = 2J/3+4
18. E;;rl:.szitsns .the following - 243 +2). Ans.
. 2 o *~2 o 2 o
(@ cos 30° cos 45° —sin 30° sin 45° (®) cosec” 30° . sin”45° — sec” 60
(b) sin 30° cos 45° + cos 30° sin 45° 1)2
(c) 3 tan 30° sec 45° + 3 tan 60° =(2)2 [] —(2)?
sec 30° \/E
(d) cos 60° cos 45° —sin 60° sin 45°
(e) tan 60° cosec?45° + sec? 60° =4 x 1 _4=9_4=_2. Ans.
tan45° 2
(® cosec? 30° sin2 45° - sec? 60° (g) 25sin2?30°—3 cos?45° +tan?60°
(g) 2sin?30° -3 cos?45 + tan? 60° ) 9
h) 4 2 60° + 4 sin2 45° - sin2 30° 1 1
(') cos + 4 sin’ s:;n 9 (7) 3 [\/’] L (3)2
(i) cot230°-2 cos260° - = sec? 2 2
45° - 4 sec? 30° 1 1
(G) 2sin230° tan2 60° -3 cos? 60° =2x ——3x=+3
sec? 30°. 4 2
Sol. (a) cos 30° cos 45° — sin 30° sin 45° 1 3 3_1—3+6
31 1 1 =2 2777
- —X———=x—=
2 J2 2 2 = 2. Ans.
B cos + 4 sin —sin
J3-1 (h) 4 cos? 60° + 4 sinZ 45° 230°
= —F. Ans.
22 o ) (1)2+4X[1]2_(1)2
(b) sin 30° cos 45° + cos 30° sin 45 =4x /2 9
11 J§ 1
=575 1 1 1
2 \/_ \/_ =4 x Z +4 x 5—2
1+/3
= —F. Ans. 1 1
22 =1+2--=3-"
(¢) 3tan 30°sec45° + 3 tan 60° sec 30° 4 4
1 2
3 ><\/§+\/_><j _ E
(\E J3 = Ans.
V2 ] (ﬁx\/ﬁ ] 3
=3 —=+2|=3 +2 ; 2 90° _ 2an0 _ 2
[\/5 \/§x\/§ (1) cot? 30° — 2 cos? 60 1
2 ARo _ 2 90)°
NG 6+6 sec? 45° — 4 sec? 30
=3 2+? =3 3 6+\/g 123 9 22
Ans. =(\/§)2_2X(2) —Zx(ﬁ) —4X(\/—j
(d) cos 60° cos 45° — sin 60° sin 45° 3
3B
2
LS 15 2 _,_ 1316
T 22 V2 %72 2 3
2 — 18-3-9-32
= \/—4\/6 Ans. =8
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19.

Sol.

26 13
—F =—§. Ans.

() 2 sin? 30° tan2 60° — 3 cos? 60°
sec? 30°

o 33

_oxYl,g 3,1, 4

= X4X —_ X4X3
3 1

=*—1=*, An-
2 2 S

Verify each of the following :

(a) cos60°=1-2sin230° = 2 cos?
30°-1

(b) 2 sin 30° cos 30° = sin 60°

() cos90° =1-2sin245° = 2 cos?
45° -1

(d) cos 30° cos 60° - sin 30° sin
60° = cos 90°

tan60° — tan30°
1+ tan60°tan30°

1-tan60° 1-tan30°
cos30° ~ 1+tan60°

= tan 30°

c0s 30° +sin60°
1+sin30° + cos60°

1 60°
(h) ,/% = sin 60°.

(a) cos 60°=1 — 2 sin2 30° = 2 cos?
30°-1

(g) cos 30° =

1
L.H.S.=c0560°=5.
RHS. =1-25sin2 30°
2
1) 2-1 1
—1—2x(2 =Ty "o
2

Also,2cos230°—1=2x(\/2§j -1
L, 3, 321
TEX YT g Ty

Hence, cos 60°=1 — 2 sin2 30° = 2

cos2 30° — 1. Proved.

(b) 2 sin 30° cos 30° = sin 60°
L.H.S. = 2 sin 30° cos 30°
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1 V3_V3

272 2

R.H.S. =sin 60° = \/25

Hence, 2 sin 30° cos 30°= sin 60°.
Proved.
(e) cos 90°= 1 — 2 sin2 45° = 2 cos?
45° - 1.
L.H.S. = cos 90° = 0.
RH.S. =1 - 25sin2 45°

=1-2x [\/15]2

=2 x

Also,

2
1
2 245°-1=2 () -1
cos? 45 X NG

—211—1 1=0
= xz— =1-1=0.

Hence, cos 90° =1 — 2 sin2 45° = 2
cos2 45° — 1. Proved.
(d) cos 30° cos 60° — sin 30° sin 60°
= cos 90°

L.HS.
= cos 30° cos 60° — sin 30° sin 60°
V3 11 43
= —x———x— =0
2 2 2 2

R.H.S. = cos 90° = 0.

Hence, cos 30° cos 60° — sin 30° sin
60° = cos 90°. Proved.
© tan60° — tan30° _ tan 30°

€ 1+tan60°tan30° an

tan60° - tan30°
1+tan60°tan30°

1
-5

1
1+\/_Xﬁ

L.HS.

2
V3 _ 1

2

=)
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1
RH.S. = tan 30° = ﬁ

tan60°-tan30°
1+tan60°tan 30°

Hence,

Proved.

1-sin60°
cos 30°

1-tan30°
= 1+tan60°
1-sin60°
cos 30°

N3 2-438

LHS. =

1oL
J3 _ B-1

T 1+v3 VBWB+D)
J3-1 X\/§—1
Y33 +1) V3-1
_3+1-2V3
- J3B-1)
_4-23 _2-48
243 NI
1-sin60°
cos30°

_ 1-tan30°

~ 1+tan60°
Proved.

cos 30° + sin 60°
1+sin30°+ cos60°

cos 30° = \/25

cos 30° + sin 60°
1+ sin30° + cos 60°

Hence,

(g) cos 30° =

L.H.S.

RHS. =

=tan 30°.

| Anil Super Digest Mathematics X

V3+43

- 2

2+1+1
2

Hence,

ol

243
2
4
2

cos 30° + sin 60°
1+ sin30° + cos 60°
Proved.

1 60°
)|~ 22 < sin 60°
2
/1 +c0s 60°
2

cos 30° =

L.HS.

1l
N
o

R.H.S. = sin 60° =

1+ cos60° .
Hence, T, = sin 60°.

Proved.
20. If A = 45°, prove that
(i) sin 2A =2 sin A cos A
(ii) cos 2A = cos?Z A -sinZ A
(iii)cos 2A =1 -2 sinZ A

ol

=2 cos?A-1.
Sol. (i) sin2A =2 sin A cos A
L.H.S. =sin 2A

sin (2 x 45°)
sin 90°, [ A = 45°]
1.
RHS. =2 sin A cos A
= 2 sin 45° cos 45°

1 1
=2X —=x—=1.
NCEND)
[+ A =45
L.HS. =R.H.S. Proved.
(ii) cos? A =cos?2A —sin? A
L.H.S. = cos 2A
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21.

Sol.

cos (2 x 45°)

= cos 90° [ A =45°]
= 0.
R.H.S. = cos? A — sin2 A
= cos? 45° — sin? 45°
1)2 (1)?
-(&) (5 -
[- A =45
.. RHS. =R.H.S. Proved.
(iii) cos 2A =1 — 2 sin?
A=2cos2A-1
L.H.S. = cos 2A
= cos (2 x 45°)
= cos 90° [+ A =45°]
=0.
RHS. =1-2sin2 A
=1 - 2 sin? 45,
[* A =45
e
= —_ X \/5
~1-1=0.
Also, 2 cos2 A —1=2cos?245°-1
[- A=45°]
o (2]
= X \/5 —_
=1-1=0.
. L.H.S. RH.S. Proved.
If A = 30°, show that
G) sin 2A = %
1+tan“A
_ 2
(ii) cos 2A = %
1+tan“A
Giii) tan 24 = 2204
1-tan“A
() sin2A = 2204
1 -tan“A
L.H.S. =sin 2A
= sin (2 x 30°) = sin 60°,
[+* A =30
5
g "
2tan A
RHS. =

1+tan? A
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9x 1
_ B

( 1

(ii) cos 2A =

L.H.S.

R.H.S.

RH.S.
(iii) tan2A
L.H.S.

RHS.

2 tan 30°

- 1+tan230°
[+ A=30°]

2x3 J3

i
é J3x4 2

R.H.S. Proved.

1-tan? A

cos (2 x 30°)
cos 60° [~ A =30°]
1
= 5=
1-tan?A
1+tan® A
1-tan?30°
1+tan?30°

[ A=30°]

Il
/_\
OJ

w

_2x3_1
T 3x4 27
=R.H.S.
2tan A
1-tan? A
=tan 2A
=tan (2 x 30°)
=tan 60°
[+ A=30°]
3.

2tan A
1-tan? A
2 tan30°

1-tan230°
[+ A =30°]

Proved.


http://www.print-driver.com/order?demolabel-en

228 | Anil Super Digest Mathematics X

L2
_ J§2:73
1—(@ 3

f o =B
.. L.H.S. =R.H.S. Proved.
22. If A=60° and B = 30°, show that
(i) cos (A+B)=cosAcosB -
sin A sin B
(ii) sin (A -B) = sin A cos B -
cos A sin B
(iii)sin (A + B) =sin A cos B +
cos A sin B

' tan A - tanB
(iv) tan (A-B) = 1+tanAtanB

Sol. (i) cos (A + B)=cos Acos B—sinA
sin B

L.H.S. =cos (A + B)
= cos (60° + 30°) = cos 90°
[+ A=60°B =30°

=0.
RH.S. =cosAcosB—-sinAsinB
= cos 60° cos 30° —sin 60°
sin 30°
60°, B = 30°]
3 1

— X

2 2

[ A

e N
N‘é‘ I

. L.HS. = R H.S. Proved.
(11) sin (A — B) =sin Acos B—cos A
sin B
L.H.S. =sin (A - B)
= sin (60° — 30°),
[+ A=60° B =30°]

— sin30° =
= sin —2.

RHS. =sinAcos B-cos AsinB
= sin 60° cos 30° — cos 60°

sin 30°

[+ A=60° B =30°]

V3 V3 1 1
9 "2 272

1 1

4 2
H.S. Proved.

_ 3
T4
L.HS. =R.

23.

Sol.

(iii)) sin (A + B) =sin A cos B +

L.HS. =sin (A

cos A sin B
+ B)

= sin (60° + 30°),

[ A=
= sin 90

60°, B = 30°]
°=1.

RH.S. =sin A cos B + cos A

sin B

= sin 60° cos 30° + cos

[~ A=

2

3 1
= —+—
4 4

L.H.S. =R.H.S.

V3 V3

60° sin 30°,
60°, B = 30°]
1 1
+=x=
2 2 2
=1.
Proved.

tanA -tanB

(iv) tan (A-B) =
LHS.=tan (A-B

l1+tanAtanB

)

=tan (60° — 30°),

[+ A=60°B =30
= tan 30° = ﬁ
RILS. tanA -tanB
T 1+tanAtanB
B tan60° — tan30°
1+ tan60°tan30°
[+ A=60°B =30
1 3-1
J3 -
_ J§ _ B
2 J§
1+ \/_ X
\/—
.. LHS. = RH.S. Proved.
1
Ifsin (A-B)=cos (A +B) = 27
Find A and B.
1
sin(A-B) = 9
= (A-B) =30° .1
and cos (A + B) = 9
= A +B =60° ...(1)

Solving (i) and (ii), we get

A =45°and B = 15°.

Ans.
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24. Using the formula cos 0 =

/1 20
Jrc% , find the value of

cos 45°.

To find the value of cos 45°, we
substituting 6 = 45° in the given
formula, we have

1+ cos 90°
cos 45° = [J———
2
o 1,
= 2 ok S.

Prove that

4(sin? 30° + cos? 60°) - 3(cos? 45°
- sin2 90°) = 2.

L.H.S.

= 4(sin* 30° + cos? 60°) — 3(cos2 45°
—sin%90°)

Sol.

25.

Sol.

_ 4[1+1}_3[1_
16 16 2
4 2 3X( 1) +3
=% 16 9) "33 =2
=R.H.S. Proved.
Prove that

(1 +cot60° )2
1-cot60°

-4@)1(;)13{(%)2@]

26.
_1+co0s30°
" 1-cos30°
1+ cot 60°)?
1-cot 60°j

Sol. L.HS.= (

(1+i\2 2

B 3| (B+1)

RS WY
NE]

27.

_4+2J3 2+48

2-2y3 2-43
RIS, = 1+cos30°
TN T 1-cos30°

@

1+?_2+\/§
C . V3 2-437

L.H.S. =R.H.S.

2
Proved.

1-sin*A
If A=60°, prove that ————
cos™ A
-2 tan?A = 1.

1-sin? A
L.H.S.= 74
cos” A

—2tan? A

1-sin*60°

: ~2tan?60°
cos” 60°

[ Given, A = 60°]

-2 x (3)°

_7/16
T 1/16
=R.H.S.

-6=7-6=1
Proved.

EXERCISE 10.5

Multiple Choice Type Questions

1. The value of sin 37° sec 53° is :
(a)0 (b)1
(c) 2 (d) None of these. 4.
Ans. (b) 1.
2. The value of tan 15° tan 75° is :
(a)-1 (b)0
(©1 (d) None of these.
Ans. (¢) 1.
sin 35° .
3. The value of cos55° IS¢

(a)1
(-1
Ans. (a) 1.
The value of tan 210° is :

1
(a) - ﬁ

(b)0
(d) None of these.

()1
1
(c) ﬁ (d) None of these.

1
Ans. (c) ﬁ .
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5. The value of sin 225° is :

1
(a) ﬁ (b)1

1
(c) - E (d) None of these.
Ans. (¢) — i

2

Very Short Answer Type Questions

6. tan 25° - cot 65°.
Sol. tan 25° — cot (90° — 25°)
= tan 25° — tan 25°
=0. Ans.
7. sec (65° + 0) — cosec (25° - 0)
Sol. sec (65° + 0) — cosec (25° — 0)
= sec (65° + 0) — cosec
[90° — (65° + 0)]
= sec (65° + 0) — sec (65° + 0)

=0. Ans.
8 sin 21° +cos59° in 30°
" c0s69°  sin31° T ooV
sin21° cosh9° . o
Sol. os69° " sing1e * S0 30
a sin 21° N cos 59°
"~ c0s(90°-21°)  sin(90° —59°)
+ sin 30°
_ sin21°+cos59° h 30°
" sin21°  cos59° s
1
=1+1+ =
+1+ 2
= § Ans.
2

9. tan 21°. tan 69°. tan 60°.
Sol. tan 21°. tan 69°. tan 60°

= tan 21°.tan (90° — 21°). /3
= tan 21°.cot 21°

1
tan21° \/g

= tan 21°.

= /3.

Ans.

| Anil Super Digest Mathematics X

10. sin (75° + 0) - cos(15° - 0).
Sol. sin (75° + 0) — cos (15° — 0)
=sin (75° + 0) — cos [90° — (75° + 0)]
= sin (75° + 0) — sin (75° + 0)
=0. Ans.

Short Answer Type Questions

cot56°

N tan10°
tan 34°

cot80°

cot56°
+
tan 34°

tan10°
cot80°

Sol. L.H.S.=

B cot56° . tan10°
~ tan(90°-56°) cot(90° —10°)

cot56° N tan10°
cot56° tanl0°
=1+1=2

= R.H.S.

Proved.

cosec37°
sec 53°

cos42°
sin48°

12,

cos42°
+—
sin 48°

cosec37°
sec 53°

Sol. LH.S.=

cosec 37° N cos42°
sec(90°-37°) sin(90°-42°)

cos42°
+
cos42°

cosec37°

cosec37°

=1+1=2
= R.H.S.
sin 39° sin 51°

+ =
13. cos 51° cos 39°

Proved.

sin 39°
cosbl1°

sin51°
cos 39°

Sol. LH.S.=

sin 39° . sin 51°
~ c0s(90°-39°) cos(90°-51°)

sin 39°

cos 39°
=1+1
=2
=R.H.S.

sin51°
sin51°

Proved.
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o o sin(90° +0) sin(180°+0)
1q, 200437 tan 70" o gse-0. 18 o oo
cot 47° cot 20°
B tano _
o o cot(90° +0)
Sol. LHS.=2tand3® tan70% s _
cot47°  cot20° sin(90° + 0)
Sol. LHS.= ————
_  2tan43°  tan70° cos
"~ cot(90°-43°) cot(90°—70°) sin(180°+6)  tan®
9tand3° tan70° sin 0 cot(90° +0)
= tan 43° - tan70° - B cos0 N sin 0 . tan0
-—2_1-1 " cos® sin® tan@
=0 =1+1+1
=R.H.S. Proved. -3
15. tan 240° + sin 120° = 33 =RHS. Proved.
Sol. L.H.S.= tan 240° + sin 120° 19. sin 210° — tan 225° = — >
=tan (180° + 60°) + sin (90° + 30°) 2
= tan 60° + cos 30° Sol. L.H.S.=sin 210° — tan 225°
\/, \/§ =sin (180° +30°) — tan (180° + 45°)
= N3+ = — sin 30° — tan 45°
3V3 .1
T2 2
=R.H.S. Proved. 3
16. tan (90° - 0) = cot (180° + 0) )
SOl. L.H.S. = ta? é90° - 9) - R.H.S. Proved.
= CO
R.H.S. = cot (180° + 0) . . 1
— cot O 20. cot 240° + sec 210° = - 73
L.HS. =R.H.S. Proved.

17. sin (180° - 0) = cos (90°—0) 0 LS e0t 20 S0 B o)
Sol. L.H.S. =sin (180° - 0)

sin [90° + (90° — 0)] = cot 60° — sec 30

cos (90° ~0) -1 _2__1_RHS Proved
R.H.S. Proved. B B -Ho. Froved.

EXERCISE 10.6
Multiple Choice Type Questions 3. tan?0.(cosec?0-1)isequivalent

to:
1. The value of (a) tanZ 0 (b) cosec? 0
1 (c) cot? 0 (d) 1.
sin? 0 + ———— is: 4. sec A. cosec A. cot A is
(1 +tan®0) equivalent to :
(a) sin2 0 (b) cos2 0 (a)sin A (b) sec? A
(c) sec 0 d)1. (c) cosec A (d) sec? A.
2. The value of sin? 18° + cos? 18° 5. The value of :
will be : cos 54°.cosec 54°.tan54° will be :
(a)0 (b) 1 (a)—1 (b)1

©-1 ) 2. (© V2 @ 3.


http://www.print-driver.com/order?demolabel-en

232

10.

11.

Sol.
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(tan 0 - sec 0) (tan 0 + sec 0) is
equivalent to :

(a)1 b)-1
()2 tan O (d) 2 sec 0.
sin 0 /1 + cot20 is equivalent to:
(a)sin © (b) cosec 0
(c)tan 0 d) 1.
cos 0.+sec?0—1is equivalent
to :
(a) sin 0 (b) cot 6
(c) sec © d)1.

9 |,
The value of cos 4 is :

1
(@) 2 (b) 2
1
(c) - \/Q d - \/5 .
The value of sin 105° + cos 105°
is:
1
(a) N (b) /2
1

(c) - ﬁ d- 2.

17
If cosec A = 15 then the value

of sec A is :

-8
(a) 17

(c) 18l

17
A=—
cosec 15

15
T
= sin 17

cos A = \1_gin2A

2
- -(2)
17

289 - 225
289

sec A

®|5 Sfe

12. If sin 0 = \/25 , then the value of
(cosec 0 + cot 0) is :
(a)- /3 (b) /3
(©) J2 d- 2.

Sol. Here sin 0 = ﬁ

cos 0 = \/1_ginZ0

1 cos0
— +
sin®

1 1/2

cosec O + cot O =

sin 0

&l

1
_l’_i
3 3
3
= J3.

3

QI

.2
13. 1+cos0—-sin“0

- - is equal to :
sin 0+ sin0cos 0

(b) sec 0
(d) cot .

(a) cosec 0
(c)tan 0
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Sol.

14.

15.

16.

Ans.

1+ cos®—sinZ@

sin0 +sin O cos 0

_ (1-sin®0)+ cosO
"~ sin0( +cosH)

_ cos? 0 + cosd
~ sinO(1+cos0)

cos0(cosO+1)
sin®(@ + cosO)

= cot ©.

1+sinf ,
— isequal to:
1-sinb

(a)sin © + cos 0 (b) cos 6 —sin O
(c)sec O + tan 0 (d) sec 0 — tan 0.

sin 0 cos 0

1-cot6 * 1-tano® is equal to :

(a)0 (b)1

(c)tan 0 (d) sin 0 + cos 0.
tan9 + tand is equal to :

secO+1 secO0-1

(a) 2 sec O (b) 2 tan 6

(c) 2 cosec 0 (d) 2 tan 0 sec 6.
1. (d), 2. (b), 3. (d), 4. (¢), 5. (b),
6. (a), 7. (d), 8. (a), 9. (b), 10. (a),
11.(¢),12. (b), 13.(d), 14. (¢), 15. (d),
16. (¢).

Very Short Answer Type Questions
Prove the following identities :

17.

Sol.

sin 6 (1+tan0) + cos 0 (1 +cot 0)
= (sec 0 + cosec 0).
L.H.S.= sin 0(1 + tan0) + cos 0

(1 + cot 0)

cos 6)

sin 6

. sin
=sin6 |1+
cos

] (cose+sin 6)
=sin® |[—————
cos0

ej + cos9(1+
0

sin 0 + cos 9)

+ cos 6( <ino
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sinZ0 (cosO + sind)

+cos? 0(sin0 + cos0)

c0s0.sin O

(sin® + cos0)(sin? O + cos? 0)

cos0sin0O
sin6 +cos0O
= 17 L[+ sin20+cos20=1]
cos0sin®
B sin 0 cos0
~ c0s0.sin® cos0.sin6
1 1
= + —
cosO sin6
= sec 0 + cosec © = R.H.S.
Proved.

. (sin 0 - cosec 0) (cos 0 — sec 0)

(tan 0 + cot 0) = 1.

. L.H.S.=(sin 0 — cosec 0) (cos 6 —sec9)

(tan 0 + cot 0)

= (sine— ,1 j(cose— 1 ]
sin® cos O

(tane + j
tan0/’
-cosecH = ,secH =
secO cos6

B (sinz 0- 1) [0052 0- 1]
a sin® cos6
(sine | os 6)
cosO sin®

[ ()]

[sin2 0 + cos? 6]
sin6cosO

[sin2 e] [ sin? e] ( 1 j
~ Usin® /\ cos6 /\sinBcos®/’
[ sin%0 + cos? 0 =1,
1—-sin2 6 = cos2 6

and 1 — cos2 0 = sin2 0]
=1 =R.H.S. Proved.
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19.
Sol.

20.

Sol.

21.

Sol.
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cot 0 + tan 0 = cosec 0 sec 0.
L.HS.=cot 0 + tan 0

B cosO sin®
" sin® cosO
[ cotO = Cf’—se,tane = s1n6}
sin 0 cos0

cos20+sinZ 0
sin6 cosO

—_ 1 [ .

~ sinBcosO

1 1

" sin® cos0

= cosec 0. sec 6 = R.H.S. Proved.
sin0

(1-cos0)

sin? 0 + cos? 6 =1]

= cosec O + cot 0.

sin©
(1-cosH)
Multiplying denominator and
numerator by (1 + cos 0), we get

LHS. =

LIS.— sin® y (1+ cos0)
(1-cos6) (1+cosB)

_ sin0(1+ cos6)

- 1-cos20

_ sin6(1 +cos6)
sinZ 0
[- 1 — cos? 0 = sin? 0]

l+cos®0 1 cos0

sin®  sin® sind
= cosec 0 + cot 06 = R.H.S. Proved.

cos® 1-sinf
1+ sinf cos0
LHS. = %9
1+sinb

Multiplying numerator and

denominator by (1 — sin 0), we get
cos6 1-sin®

L.HS.= 1+sin6 ) 1-sin6

_ co0s0(1-sin6)
1-sin?0

22,
Sol.

23.

Sol.

cos0(1-sin0)

cos? 0
[*» 1 — sin%0 = cos20]
1-sin0
= Y R.H.S. Proved.
cos©

tan2¢ +cot? ¢ + 2 =sec? § cosec? ¢.
L.H.S.= tan? ¢ + cot? ¢ + 2
.2 2
~ sm2 ¢ . Cf)Sz ) 12,
cos“¢ sin“¢

2

cos
,co‘c2 =— 2¢
sin“ ¢

sin* o+ cos* o+ 2sin? <|)cos2 ¢
sin? 0. cos? ¢

(sin? o+ cos? (1))2
sin? (I).cos2 ¢

1
sin? 0. cos? 0 ’
[ sin2 ¢ + cos? ¢ = 1]
1 1
cos? o] "sin2 ¢
= sec? ¢.cosec? ¢ = R.H.S. Proved.

1+sec6 sin? 0

sec) 1-cos0

LHS.= 1+secO

secO

1+ 1
= _cos6 { sech =
1

cos0

cosO+1
cos® _ (cosB+1)xcosb
1 cos0
cos 6

1+ cosO
1
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24.

Sol.

25.

Sol.

1+cos® sinZ0

>< b
1 sin? 0

Introduction to Trigonometry | 235

_ 1-cosO

= Proved.
1+ cosO

= R.H.S.

[Multiplying numerator and Short Answer Type Questions
Prove the Following Questions :

denominator by sin? 0]

sin? 0(1 + cos0)
1-cos?0
[ sin206 =1 — cos2 0]
sin2 0(1+ cos0)
(1+ cos0)1 —cos0)

2
- Sn°® _RHS  Proved.
1-cosO
1 1
+ =2 2 9,
(1+sin0)  (1—sino) - %€
L.HS 1 + 1
T (1+sin®) (1-sin®)
_ 1-sin0+1+sin0
(1+sin0)(1 -sin0)
2 . 9 9
= —, [+ 1 - sin20 = cos20]
1-sin“0
= 5 =2 sec20 = R.H.S.
cos“ 0
Proved.
secO0-1 1-cos0

secO+1 1+ cosO

secO—-1
secO+1

L.HS.=

1 -1
_ cosH {
+1

- secH = }
cos0

cos0

1-cosb

cos0
1+cosb

cos©

(1-cos0)xcosH
cos0 x (1 + cos0)

26.

Sol.

21.

Sol.

28.

Sol.

2
co.s 0 + sinb = cosec 6.
sin 0
2
L.H.S. = CO_S e+sin6
sin©O
_ cos? 0+ sin 0
sin 0
[ sinZ 6 + cos? B = 1]
1
= ——=cosec 0 = R.H.S.
sin®
Proved.
1-sin0
& = (sec 0 - tan 0)2
1+sin06
1-sin0
L.HS. = :
S 1+sinb

Multiplying numerator and
denominator by (1 — sin 0), we get

LES (l—sinej ><(1—sin9)
T T \1+sin6 1-sin®

(1-sin 9)2 _(1-sin 6)2

- (1-sinZ 0) "~ cos?0

[- 1 - sin% 0 = cos20]
B (l—sinejz _( 1 _sin6j2
- cos6 ~\cosO cosb

= (sec  — tan 0)?2 = R.H.S.

Proved.

1-cosO
— = (cot 0 — cosec 0)2.
1+ cos0

1—-cos6
L.HS.=

1+ cos6
Multiplying  numerator and

denominator by (1 — cos 0), we get

1-cos6 y 1-cos6
1+cos® 1--cosO

LHS. =
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_ 1- cosé))2
" 1-cos?6
1- cosé))2
= —— 5 [ 1—cos?0 = sin?6]
sin“ 6
_ [1 - cosej2 B (cos@ - 1)2
~ \ sin® ~\ sin®
_ (cose 1 )2
" \sin® sin®
= (cot O — cosec 0)? = R.H.S.
Proved.
29 (1+ cose)2 _ 1+cos0
: sin® " 1-sin6 "’
2
1 0
Sol. LH.S.= ( o8 )
sin 6
_ a+ cosé))2
~ sin®0
_ a1+ cosé))2
" 1-cos?0 31.
[ sin2 6 = 1 — cos? 0]
Sol.
B 1+ cos 6)2
" (1+cos0)(1-cos)
_ 1+cosO
1-cosO
=R.H.S. Proved.
30 tano N tano 9 0
" (secH-1) (sech+1) —~cosect-
Sol. LILS. = tan6 N tan6
Ol LtLB = (gec0-1)  (secO+1)
sin O sin 0
— cos 6 cos 6

+

(oY (Y
cosO cosH

{tanezsme,secez 1 }
cos0 cos0

sin 6 sin 6
___cos6 cos
~ 1-cos® 1+cosH

cos0 cos0

sin 6 x cosH

cos0 x (1 - cos0) *

sin O x cosO
c0s0 x (1 + cos0)

sin 0 sin O

+
1-cos® 1+cosH

sinO(1 + cos 0) +sin 6(1 — cos 0)
(1 -cos0)1+cosO)

sinO(1+ cos® +1—cos0)

B 1-cos?
2sin0
= % [+ 1 —cos? 0 = sin? 0]
sin“ 0
2
= ——— =2 cosec O = RH.S.
.2
sin“ 0
Proved.
sin0 tan0
= sec 0

+
(1-cos0) 1+ cosH)

cosec 0 + cot 0.
L.HS.

sin® . tan©6
(1-cos0) (1+cosO)

sinO(1 + cos 0) + tanO(1 — cos 0)
(1 - cos0)A +cos0)

sin® (1- cos0)
cos0

1-cos?0

[ tan0 = S 9}
cos0

1
cos0

sin0(1 + cos0) +

sin6{1+cos6+

1- cos@)}

sin 0
[* 1 — cos? 0 = sin? 0]

1+cos9+i—1
cos0

sin®
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32.

Sol.

33.

Sol.

cosO +

_ cos0
sin 0

cos?0+1
a cos® cosze+1
B sin 0 sinBcosO
_ cos? 0 1

sinBcosO sinOcosO

cos0 1 1
+

sin® cos0 cosO
= cot O + cosec 0. sec O = R.H.S.
Proved.
sin6 — 2sin> 0
———% = tan 0.

2cos® 0 - cos0

sin0 - 2sin®0
L.H.S.= 3
2cos” 0 —cos0

sin0(1 — 2sin? 0)
cos0(2 cos?0 — 1)

sin 9(sin2 0+ cos? 0 — 2sin? 0)
cos0(2 cos? 0 —sin? 0 — cos? 0)
[» 1 = sin? 0 + cos? 0]

sin e(cos2 0 —sin? 0)
cosB(cos? 0 —sin? )
sin 0

= =tan 0 = R.H.S.Proved.
cosH

1+sin0
cos0

1+ cos0 +sin0

1+cos0—sin0

(1+ cos9) +(sin0)

(1+ cos6)—(sin0)
Multiplying  numerator and
denominator by {(1 + cos 0) + sin 6},
we get

LHS.=

(1+cos0)+sinb N
(1+cos0)+sin6

LHS. =

(1+cos0)+sin0
(1+cos0)+sinbd
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34.

Sol.

{(1+ cos ) +sin 6}
(1+cos0)? —sin?0

(1 + cos 0)% + sin2 0

+ 2sin0(1 + cos0)

1+ cos? 0+ 2cos0—sin? 0
1+cos20+2cosH+sin20

+2sin0 + 2sin 6 cosO

1+ cos?0 —sin? 0+ 2cosH

1+1+2cos0+2sin0+2sinOcos0O

1+ cos?0—sinZ 0+ 2cos0
[ sin2 6 + cos? B = 1]
2+ 2 cos 0

+2sin0+2sin 0cos 0

- sin? 0 + cos? 0 + cos? 0
—sin2 0 + 2 cos O
[» 1 = sin? 0 + cos? 0]
21+ cosO +sin 0 + sin O cos )
2(cos? 0 + cosh)

1+ cos0 +sind +sincos O

cos2 0+ cosd
1(1+ cos 0) + sin O(1 + cos 0)
cos 0(1+ cos0)
_ (1+cosB)(1+cosb)
" cosO(1+cos)

1+sin0

= R.H.S. Proved.

cos0

(sin 0 — cos* 0) = (sin? 0 - cos? 0)
=(2sin20 -1) = (1 - 2 cos20).
LH.S.=sin* 0 — cos* 0
= (sin? 0)? — (cos? 0)?
= (sin20 — c0s20)(sin20 + cos20)

[a?2-b2=(a-b)(a+Db)
= (sin2 0 — cos2 0) (1),

[ sin20 + cos20 = 1]
= sin% 0 — cos? 0. Proved.
Again on simplification, we get
sin2 0 + cos? 0 =sin% O — (1 —sin2 0),

[ cos? 8 =1 — sin26]
=sin20 -1 +sin? 0

=2sin? 0 - 1. Proved.
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35.
Sol.

36.

Sol.

317.

Sol.

| Anil Super Digest Mathematics X

Also, on simplification again, we
get
2sin20 —1=2(1 -—cos20) -1
[ sin? 6 = 1 — cos? 0]
=2-2cos20-1
=1-2cos?26=RH.S. Proved.
sin® 0 + cos® 0 =1 - 3sin2 0 cos2 6.
L.H.S.= sin® 0 + cos® 0
= (sin? 0)® + (cos? 0)3
= (sin? 0 + cos2 0)? — 3 sin? O cos?
0 (sin2 O + cos? 0)
[~ a®+b3=(a+b)>—3ab (a+D)]
= (1)3 — 3 sin2 0 cos? 0 (1),
[+ sin% 0 + cos2 6 = 1]
=1-3sin? 0 cos?2 6 = R.H.S.
Proved.
sin® 6 - cos® 6 = (sin? 6 — cos? 0)
(1 - 2 sin%26 cos?0).
L.H.S. = sin® 8 — cos® 0
= (sin* 0)2 — (cos? 0)?
= (sin* 0 — cos* 0) (sin* 6 + cos* 0)
[ a?-b%2=(a-b)a +b)]
=[(sin20)2—(cos? 0)%](sin* O + cos*0)
= (sin? 6 — cos? 0)(sin% O + cos? 0)
(sin* O + cos? 0)
= (sin% 6 — cos? 0) (1)
[(sinZ 0)% + (cos? 0)?],
[ sin%2 0 + cos2 6 = 1]
= (sin2 B — cos? 0)[(sin2 6 + cos2 0)2
— 2sin? 0 cos? 0]
[- a2+ b%2=(a + b)?— 2ab]
= (sin20 — cos20) [(1)2 — 2sin? 0

cos? 0]
=(sin20 —cos2 0) (1 — 2 sin? 0 cos2 H)
=R.H.S. Proved.

sin6 — cos2 0
sin0 + cos0
2 2

sin? 0 - cos2 0 - 1-2cos?6

sin0 + cos0

sin0 — cos0

sin 0+ cosO sin® — cos 0

L.HS. = sin6 —cos0 * sin® + cos0

_ (sin 0+ cos 0) + (sin® — cos 0)?

(sin® — cos0)(sin 0 + cos 0)
sin2 0 + cos2 0 + 2 sin 0 cos O

+sin 0+ cos® 0 — 2sin O cos

sin®0 —cos? 0

_ 1+1
sin® 0 — cos2 0
[+ sin2 0 + cos? 0 = 1]
2
= ﬁ Proved.
sin“ 0 —cos” 0
Again on simplification, we get
oz
sin® 0 — cos? 0
2
1-cos?0 —cos? 0
[+ sin20 =1 - cos2 0]
2

=——— =RH.S.
1-2cos’0

Proved.

sin? A cos? B - cos? A sin?2 B
= sin? A - sin? B.
L.H.S. =sin? A cos? B —cos2A sin? B

=sinZ A (1-sin?B) -
(1-sin? A)sin? B
[ cos?2 B=1-sin? B,
cos2 A=1-sin? A]
sin? A —sin? A sin? B —sin? B + sin?2
Asin2B

=sin? A — sin? B = R.H.S. Proved.

38.

Sol.

sinA -sinB cosA-cosB

sinA +sinB

39.
cos A + cosB

Sol. L.H.S.

sinA -sinB cosA —cosB

cosA +cosB * sinA +sinB
(sin A — sin B)(sin A + sin B)

+(cos A — cosB)(cos A + cosB)
(cos A + cosB)(sin A +sin B)

sinZ A —sin? B+ cosZ A — cos?B
(cosA + cosB)(sin A +sinB)

_ (sin? A - cos? A) - (sin® B+ cos? B)
(cosA + cosB)(sin A +sin B)



http://www.print-driver.com/order?demolabel-en

Introduction to Trigonometry | 239
[ sin2 A=1—cos? A,
sin2 B=1 - cos2 B]

cos? B — cos? A cos? B

1-1
- (cos A + cosB)(sin A +sinB)

= 0 - - —cos? A + cos® Acos’ B
(cos A + cosB)(sin A +sinB) = 5 5
_0=RHS Proved cos“ A.cos“B
40 tan A + tanB _ tan A tan B _ cos® B—cos? A Proved
" cotA+cotB an A tan B. " cosZ A.cos’B ovee:
tanA +tanB Again on simplification, we get
Sol. LHS.= ————
cot A + cotB cos2B — cosZ A
_ tanA+tanB cos® A.cos’ B
- 1 1
tan A " tanB B (1-sin®?B)-(1-sin?A)

cos® A.cos’ B

1
‘s cotA=——,cotB = }
{ tan A tanB 1-sin?B-1+sin?A

cos® A.cos’ B

tanA +tanB
tanB +tan A . 9 )
tanAtanB = sin” A -sin”B =R.H.S.

cos® Acos’ B
_ (tanA +tanB)xtan AtanB

(tan A + tan B)
=tan A tan B=R.H.S. Proved.

Proved.
Long Answer Type Questions

41. tanZ A —tan2B 42. If tan 6 + sin 6 = m and tan 0 -
. 5 sin 0 = n, show that
=coszB—coszA m?—n2=4 Jmn.
cos”B.cos™ A Sol. L.H.S. = (m2—n2)
— 02
Sin2 A_ Sin2 B = (tan 0 + sin 9) - . ,
= 2 Ty (tan 6 —sin 0)
cos” A.cos” B =4 tan 0 sin 0,
Sol. L.H.S.=tan? A —tan?B [* (@ +b)2— (@a—b)2 = 4ab]
sin?A  sin’B RHS.=4Vmn
= 24 25
cos” A cos”B = 4/(tan +sin6)(tan 0 —sin O)
.2 .2
~tan® A = sz A ,tan2 B= szB} = 4ytan0-sin’ 0
cos” A cos“B
2 2 2 2 sin?0 . o
sin“ A.cos” B —sin“ B.cos” A =4 5 —sin”0,
= 2 ) cos“ 6
cos“ A.cos“B
2 2
(1 — cos2 A)cos2 B { a6 gin2 9}
-1- cos® B) cos® A . cos? 0

cos® A.cos’ B
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43.

Sol.

44.

Sol. Given,

45.

Sol.

46.
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4\/sin2 0 —sin?0cos2 0

cos’ 0

4yJsin2 0(1 - cos? 0)
cosO

4+sin? 0.sin? 0
cos0
4sin®0  4sind .
= = sin 0
cos0 cos0

=4 tan 0.sin 0
Thus, L.H.S. =R.H.S.

ie,m?2-n2=4Jmn. Proved.
If sec 0 + tan 6 = m and sec 0 -
tan 0 = n, show that mn = 1.
L.HS.=mn

= (sec 0 + tan 0).(sec 0 —tan 0)

=sec20—tanZ0

=1=R.H.S. Proved.
If sin 6 + sin?2 6 = 1, show that
cos20 +cost=1.
sin 0 + sin%20 =1
or sin® =1—-sin? 0
or sin ® = cos2 0
Squaring both sides, we get

sin20 = cos* O

1—cos?0 = cos* 0,

[ sin2 0 =1 — cos2 0]
or cos* 0 + cos? 0 = 1. Proved.
Ifx=acosO-bsinbandy=a
sin 0 + b cos 0, prove that
x2+y2=a?+b?

L.H.S.=x2 +y2
=(acosO—-bsin0)2+(asin6®+d
cos 0)2
=a2cos?0 +b2sin? 0 — 2ab sin 0
cos O + a2sin2 0
+ b2 cos? 0 + 2ab sinb. cosO
= a2 (sin2 0 + cos2 0) + b2
(sin2 0 + cos? 0)

or

=a?(1) +b2(1),

[ sin% 0 + cos? 0 = 1]
=a?+b%2=R.H.S. Proved.
Ifx=rsin acos B,y =r sin a sin
B and z = r cos o, prove that

Sol.

417.

Sol.

48.

Sol.

x2+y2+22=r2,
LHS.=x%+y2 +22
= (r sin o cos B)? + (r sin o sin B)?
+ (r cos )2
=r?sin? a cos? B + r2 sin?
a sin? B +r2 cos? a
=r2sin? o (cos? B +sin? B) + r2 cos? o
=r2sin2 o (1) + 2 cos? a
[ sin? B + cos2 B = 1]
=r2(sin2 a + cos? o)
=r2(1) [ sin? o + cos? o = 1]
=r2=R.H.S. Proved.
If tan A + sin A =m and tan A -
sin A = n, prove that
(m?2-n22=16mn
L.H.S. = (m2 — n2)y?
=[(tan A+ sin A)?2 — (tan A —sin A)?]2
= [4 tan A sin A]?
[ (@ +b)2—(a—b)?=4ab]
=16 tan? AsinZ A
RHS. =16 mn
=16(tan A + sin A)(tan A —sin A)
=16 (tan?2 A —sinZ A),
[ (@ +b)a-b)=a%-b7]

.2
= 16{Sm2A —sin? A}
cos” A

cos? A

16sin® A(1 - cos? A)
cos? A
16sin? A xsin? A
cos® A
.2
= 716&121 A.sinzA
cos“ A
=16 tan? A. sin?A
Thus, L.H.S. = R.H.S.

cos0

5 {sin2 A —sin? A.cos® A}

Proved.

Ccosa

If = m and = n,

cosf sinf
show that (m? + n?) cos?  =n?2

L.H.S. = (m? + n?) cos?B

_|(sina 2+ sina )2 coszﬁ
- (COSBJ (cos[}j ’
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49.

Sol.

50.

Sol.

cos?o  cos? o 2
= 5t 5 |-CoS B
cos“p sin“P
1
= cos®a —gt 5 .cos2B
| cos“B  sin”f
[ 2 2
sin“ B + cos
= cos? o % .coszﬁ
| cos”Bsin” P ’

1
= cos?a — g .c0s2B
| cos” Bsin” B

[ sin? B + cos2 B = 1]

K

sin? o B [sin aj 2 \
sin2[3 - sin[3 =n?=R.H.S.
If a cot O + b cosec 0 =x2 and b
cot 0 + a cosec 0 =y, prove that
xt—yt=b2-a
LHS.=x*-y*
= (x2)2— (y2)2
= (a cot O + b cosec 0)2 —
(b cot 8 + a cosec 0)2
= a2 cot?0 + b2 cosec? 8 + 2ab cot 0.
cosec 0 — (b2 cot2? 0 + a2
cosec? O + 2ab cot 8. cosec 0)
=a?cot? 0 + b2 cosec? 0 + 2ab cot 0.
cosec 0 — b2 cot? 0 — a2
cosec? O — 2ab cot 0. cosec 0
= a2 cot2 0 + b2 cosec? O — b2
cot? 0 — a2 cosec? 0
= cot20 (a2 — b2) + cosec? B (b2 —a?)
=—cot? 0(b% — a?) + cosec? O(b2 — a?)
= (b2 —a?) (cosec? O — cot? 9)
=(b2-a?)(1),[" cosec?0—cot20=1]
=b2-a2=R.H.S. Proved.
Ifx=asecO+btanbandy=a
tan 6 + b sec 0, then prove that
x? —y2=qa?-b2
L.H.S.=x2 —y?2
=(a sec® + b tan 0)% —
(a tan 0 + b sec 0)2
=a?sec?0 + b2tan20 + 2ab sec 6.
tan 6 — (a% tan? 0 + b2 sec2 0
+ 2ab tan 0. sec 0)
=a?sec? 0 +b2tan2 0 + 2ab secO.
tan 0 —a2tanZ 0 —b2sec0

Introduction to Trigonometry | 241

51.

Sol.

52.

Sol.

—2ab tan 0. sec
=a?sec? 0 + b2 tan? 6 — a2

tan2 0 — b2 sec? 0
=sec? 0 (a? - b?)—tan? 0 (a2 - b?)
=(a?-b2) (sec? 0 —tan20)
=(@2-b2)(1),[" sec20—tan 6 = 1]
=(a2-b2)=R.H.S. Proved.
If x =a sec 6,y =b tan 6, prove

2 2

y
that 5 — 5 =
a’® b?
2 2
X y
LHS. = —5 -5
o b?
a’sec’0 b2 tan’0
2 b2

a
["x=asecH,y=>tan 6]

sec?0 — tan20
[ sec?0 —tan20 =1]
=1=R.H.S. Proved.
Ifx=a sin 0,y = b tan 6, prove

2 2
that “—z—b—zz
x®

a® b2

L.H.S. = 72 - 72

X y
_ a? 3 b2
(asin®)? (btan0)?’

["x=asin0andy=>5 tan 0]

1.

a® B b2
a’sin?0 b2tanZ0

1 1
sin?0 tanZ0

1 cos? 0 ‘

sin20 sin?0

{ tanZ 0

1-cos?6 B sin” 6
sin0 sin?0’
[-1—cos20 =sin? 0]

3 sin? 9}
cos? 0
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53.

Sol.

54.

Sol.

55.

Sol.
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=1=R.H.S. Proved.
Ifx=h+acos0,y=k +bsino0,
prove that :

(554" (54

L.HS.

56.
Sol.

(h+acos9—hj2

a

b

[“x=h+acosO,
y =h+b sin 0]

B (acos@j2 +(bsin6)2
a b
=cos? 0 + sin? 0
=1=R.H.S. Proved.
Prove that sec A - tan A =
1
secA + tanA ’

1 57.
Sol.

(k+bsine—kj2
L [k+bsmnb-k

RHS. = secA +tan A

secA -tanA
o e T e
secA -tanA

secA —tan A
sec2 A —tan® A

secA —tan A
1
=sec A-tan A =L.H.S.
Ifx =a cos® 0,y =b sin? 0, prove
that

2/3 2/3
(&) -3 -
a b

x 2/3 y 2/3
L.H.S. = (—) + (—)
a b

58.
Sol.

2/3
(acos 9\ (bsm 9\

e ) U )
['.’ x=acos0,y=>b sin? 0]
= (cos® 0)*3 + (sin 0)%3
=c0s2 0 + sin2 9,

[ sin? 0 + cos? 0 = 1]
=1=R.H.S. Proved.
Determine whether the following
equations are identities :
sin2 0 +sin 0 = 1.

Given, sin20 +sinf =1

The variable 6 in this equation can
take values 0° <6 <90°.

When 6 = 30°, we have

L.H.S. = sin? 30° + sin 30°

2
(1) + 1 { sin 30° = 1}
2 2 2

_1,1 1423
_4 2 4 4
ButRH.S. =1

.. The two sides are unequal (i.e.,
L.H.S. #R.H.S.), when 06 = 30°
Hence, the given equation is not an
identity. Ans.
cot? 0 + cos 0 = sin? 0.
The given equation is
cot? 0 + cos 0 = sin” 0
The variable 6 in this equation can
take values 0° < 0 <90°, since cot 0°
is undefined.
When 0 = 90°, we have
L.H.S. = cot2 90° + cos 90°
=(02+0=0+0=0
and R.H.S. =sin?290°=(1)2=1
..'The two sides are unequal (i.e.,
L.H.S. #R.H.S.), when 06 = 90°
Hence the given equation is not an
identity. Ans.
tan* 0 + tan® 0 = tan® 0 sec? 0.
The given equation is
tan* 0 + tan® 0 = tan? 0. sec? 0
The variable 6 in this equation can
take values 0° <0 < 90°
Also, the given equation can be writ-
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59.

Sol.

ten as

tan?0(1 + tan20) = tan3 0. sec? 0

or tan?#.sec?0=tan30. sec0.
[- 1+ tan? 0 = sec? 0]

ortan®0sec?0 (tan®—-10)=0

..The given equation is satisfied if

and only if
tan30=0orsec20=0

or tan6-1=0

Now, tan®0=0

= tan0=0=>0=0°

Again sec20=1+tan?0>1=0
and tan06-1=0
= tan6=1=0=45°

Since, the given equation has only
two solutions 0° and 45°, therefore
it is not an identity

cos0 cos0

cosecH +1

cosecO-1
The given equation is

cos0 cos6

cosecO+1 cosecO—-1 -

The variable 0 in this equation can
take values 0° <6 < 90°
The given equations becomes
cos 0 (cosec 6 — 1)
+cosO(cosecO+1)
(cosec O +1)(cosec6—1)

cosO(cosec —1 +cosecO +1)
or =2

cosec?0—1

2cos0cosecd
or — 5 T4,
cot?0

[ cosec? ® — 1 = cot? 0]

2c0s0 x —
sin 6 =9

cos? 0

or

sinZ0

2c0s0 x sinZ 0
or - =2

sinf x cos2 0

or tan 6 = 1 =tan 45°

60.

Sol.

Sol.
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i 0 =45°,
Hence, the solution of the given
equationis 0 = 45°.

cos> 0 3
cot?0-cos?0

The given equation is

cos? 0
cot?0 —cos?6
The variable 0 in this equation can
take those values for which cos 0

and cot 0 are defined and
cot20 —cos20 =0, ie.,0°<0<90°

2
2cos 0 =3,
cos” 0 9
—5—cos” 0
sin“ 0
2
( CotzgzcoszeJ
sin“ 0
2
cos 19 _3
or  cos? 6( 3 —1)
sin
.2
sin“ 0
or 72 =3
1-sin“0
. 2
sin“ 0
or 5 =3
cos“ 0
or tan20=3

Taking square root on both sides,
we get

tan 0= /3
or tan 6 =tan 60°,
[~ tan 60° = V3 ]
6 =60°

Hence, the solution of the given
equationis 6 = 60°. Ans.

cos20-3cosh + 2 =1

sinZ0
The given equation is
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62.
Sol.
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cos®0 —3cos 0+ 2 1

sin0

The variable 6 in this equation can

take values 0° < 0 <90°

cos?20—3 cos 0+ 2=sin?0

or cos?20—3cos0+2=1-cos20
[ sin2 6 =1 — cos? 0]

or 2cos20-3cos0+1=0

or2cos20—-2cos®—-cosO+1=0

or 2cos0(cos0—1)—1(cos06-1)=0

or (cos0—-1)(2cos6-1)=0

= cos6-1=0

or 2c080-1=0

Now, cos0—-1=0

= cos 0=1 =cos 0°
0=0°

Since, 0° < 0 <90°, therefore 0 = 0°
Again,2cos06-1=0

1 1
= = 60° ==
= cos 0 5 { cos 2}
= cos 60°,
0 =60°

Hence, the solution of the given
equation is 6 = 60°. Ans.

. 1
sm29—2cos9+z=0.

The given equation is

. 1
sinZ 0 — 2 cos 0 + 1 =0.

The variable 6 in this equation can
take values 0° <06 < 90°
o 4sin20—-8cosO+1=0
or 4(1—cos20)—8cos®+1=0,
[ sin20 =1 — cos20]
or 4—4cos20—-8cos0+1=0
or 4cos20+8cos0—-5=0
which is a quadratic equation in cos 6

—b+Vb? —4ac
2a
[Here b =8,a =4,c=-5]

_ -8 J(8)2 — 2(4)(-5)

2(4)

cos 0 =

—-8++64 +80

8

_ —8++144

- 8

_ -8+12 4 -20

-8 8 8

_1-5

272

-5 . .
But cos 6 = Y is not possible,
since, 0 <cos 0 <1
1
cos 0= 9 = cos 60°
{ cos60° = 1}
2
= 06 =60°
Hence, the solution of the given
equationis 6 = 60°. Ans.
63. _ Sina sina. _
1-cosa 1+cosa
Sol. _Sina sin o

l-cosaa 1+cosa
sino 1+cosa
X

l-cosa 1+cosa
sino N 1-cosa

=4
l+cosa 1-cosa
sina(1+cosa) sino(l-cosa) 4
1-cos®a 1-cos®a

B sina(l+cosa) sinoa(l-cosa)

sin? a sin? o
=4
1+cosa N 1-cosa
sina sino.
=>l+cosa+1l-cosa=4sina
= 2=4sin o
. 1 R
= 51n0c:§=sm30
= o =30°.

Hence the solution of the given
trigonometric equation is o = 30°.

Ans.

a
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Some Applications of Trigonometry

1.

EXERCISE 11.1
Multiple Choice Type Questions

If the altitude of the sun is 45°,
then the length of shadow of a
h metre high tower standing on
a plane will be :

(a) h metre (b) th metre

h
(c) ﬁ metre (d) \/ﬁ metre.

Ans. (a) h metre.

At any time the length of
shadow of a pole is equal to the
length of the pole, then Sun’s
altitude will be :

(a)30° (b) 45°
(c)60° (d)90°.
Ans. (b) 45°.

At any instant, the length of a

pole is /3 times of its shadow,
the Sun’s altitude will be :

(a)30° (b) 45°
(c)60° (d) None of these.
Ans. (¢) 60°.

Very Short Answer Type Questions

4.

Sol.

The height of a tower is equal
to its shadow, find the Sun’s
altitude at that instant.
Let AB be the tower and AC be its
shadow. Let sun’s altitude be 0.
Given AB=AC

e

B

% =tan 6

Sol.

Sol.

tan 6 AB 1
= anb= "o =
=tan 45°
o 0=45°
Hence, Sun’s altitude is 45°. Ans.

1
If the shadow of a pole is ﬁ

times of its height, find the
angle of elevation of the Sun.
Let the height of

pole =h /#

length of shadow B
_h
J3 h
Let 0
denotes the
angle of - 0 aY
elevation of € hf3 >
sum
perpendicular
InAABCtan0= —"7
base
3
tan 0 = T
tan 0= \/§
tan60°=60°. [ Angle of
elevation = 60°]
Ans.

The length of the shadow of a

tower is 203 metre. If the
height of the tower be 20 metre
then find the angle of elevation
of the Sun at that time.

Let AB be the tower and AC is its
shadow, such that AB=20m, AC =

20+/3 m Let Sun’s
altitude be 0, then
AB

tan 6= AC
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/&

B

20
0
c 2073 A

20 1

S 20M3 4B
=tan 30°

. 6=30°
Hence angle of elevation of Sun be

30°. Ans.

Short Answer Type Questions

7.

Sol.

Sol.

The angle of elevation of the top
of a tower at a distance of 100
metres from its foot on a
horizontal plane is found to be
60°. Find the height of the tower.
Let AB be a tower, BC = 100 metres
and ZACB =60°.

From right angled AABC, A
we have
,_ AB
tan 60° = BC
AB 60°
or \/5 =Jan C B
100 "¢ 400 m—>

or AB = 100V/3 metres.
Hence, the height of the tower is

100+/3 metres. Ans.

Determine the angle of

elevation of the top of the

flagstaff from a point whose

distance from the flagstaff is

equal to the height of the

flagstaff.

Let AB be the flag-staff. Let 0 be

the angle of elevation.

According to the question, we have
AB=BC

Now, from right angled AABC,

9.

Sol.

10.

Sol.

A
C 0 '_B
AB
tan 6= BC
BC
= %=1, [- AB=BC]
or 0=45°, [ 1=tan 45°]

Hence, the required angle of
elevation is 45°. Ans.
At a point 20 metre away from
the foot of a tower, the angle of
elevation of the top of the tower
is 30°. Find the height of the
tower.

Let AB be the tower.

Here, BC =20 m and ZABC = 30°.

Now, from right angled AABC, we
have

an = BC

1 AB

1 _AB a4
or =

V3 20 G g m—®

20 2043
or AB = \/§ = T
=11-55m.

Hence, the height of the tower is
11-55 m. Ans.
Find the length of the shadow
of a minar 50 metre high, when
the altitude of the Sun is 30°.
Let AB be the B
minar and AC T
its shadow. 50 m
Here, g

ZACB =30° o<1 A
and AB = 50 m.

Now, from right angled triangle
BAC, we have

AB

tan 30°= AC
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Sol.

12,

Sol.
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150
or B = AC
or AC= 5043
=50x 1732
=866 m. Ans.

Aladder is placed against a wall
such that it just reaches the top
of the wall. The foot of the
ladder is 2-5 metre away from
the wall and the ladder is
inclined at an angle of 60 with
the ground. Find the length of
the ladder and the height of the
wall.

Let the height of the wall (AB) =&
metres.

.. Distance of the foot of the ladder
from the wall (BC) = 2-5 metres and
ZACB =60

From right angled triangle

ABC, we have AT
. AB
tan 60°= BC @ Wall
& ("
h S
or .3=—
25 .
e 60 ¥
or h= 2-5V3
2.
—95x1.7322° ™
=4-33.

Again, in right angled triangle ABC,
we have
AC? = AB2 + BC2
=(4-33)%2 + (25)2
=18-75 +6-25 =25

AC= Jo5 ~5m.

Hence, the height of the wall is 4-33
m and the length of the ladder is
5m. Ans.
An electric pole is 10 metre
high. A steel wire tied to the top
of the pole is affixed at a point
on the ground to keep the pole
upright. If the steel wire makes
an angle of 45° with the
horizontal through the foot of
the pole, find the length of the
steel wire.

Let the length of the steel wire (AC)
= [ metres. Height of the electric pole
(AB) = 10 metres and ZLACB =45°.

13.

Sol.

In right angled triangle ABC, we
have

>

Electric pole
10m

&
<

B
AB
sin 45° = AC
110
or \/5 =7
or 1= 1042
=10x 1414
=14-14 m.

Hence, the length of the steel wire
is 14-14 m. Ans.

An observer m tall is 30\/5
metre away from a tower. The
angle of elevation from his eye
to the top of the tower is 30°.
Determine the height of the
tower.

Let AB be the tower.

Height of observer (CD) = 2 m, BD

= 30\/§ m and ZACE = 30°.

A
x
Tower
30° I
C E
T3
2m§
JLB BMX
k—30am —>
Also, CD=EB
" AE=AB-EB
=AB-CD
=(AB-2)m
and EC=BD = 303 m.

Now, in right angled triangle AEC,
we have

AE

tan 30°= EC
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1 AB-2

or AB-2 =30

Le., AB =32 m,
Hence, the height of the tower is
32 m. Ans.

14. An observer is standing 585
metre away from a tower 60
metre high. The angle of
elevation from his eye to the top
of the tower is 45°. Find the
height of observer.

Let the height of the tower (AB) =
60 m and the height of observer
(CD) = h metres.

Also, BD = 58-5 m and ZACE = 45°.
From the adjoining figure,

Sol.

CD =EB
and EC=BD=585m
Also, AE =AB-EB
=AB-CD
=(60 — A) m.
Now, in right angled triangle AEC,
we have
AR
o
45° 340 m
TS |?
h mg
¥ S v
——385m—3
4o AE
tan 45° = EC
or 1= 60-h
585
or h=60-585=1-5m.
Hence, the height of the observer
is 1-5 m. Ans.

15. A straight highway leads to the
foot of a 50 metre tall tower.
From the top of the tower, the
angles of depression of two cars
on the highway are 30° and 60°
respectively. What is the
distance between two cars and
how far is each car from the
tower ?

Sol. Let PQ be the tower and A, B be

| Anil Super Digest Mathematics X

16.

the positions of the two cars. Let
QB = x metres and AB = y metres.
/XPA = Z/QAP =30°

and /XPB=/QBP=60°
and PQ=50m.
Now, in right angled triangle PQB,
we have
X aP
5030 T
50 m
30° 60°
A B Q
€—YV—€ D>
cot 60°= QB
PQ
or 1 _x
J3 50
50 5043
or X= — =
J3 3
_ 50 x 1732
3

=28-86 ~ 289 m.
Again, in right angled triangle PQA,
we have

o_ AQ
cot 30° = PQ
+
3 = x50y [ AQ=BQ
+AB =x +y]

or xX+y= 50\/_ =866 m.
Substituting the value of x in above
relation, we get

y =503 —289
=50x%x1-732—-28-9
=866—-28-9=577

Hence, the distance between two
cars is 57-7 m and the distances of
the cars from the tower are 28-:9 m
and 86-6 m. Ans.
The angle of elevation of the top
of a tower, at a instant, on the
ground is 30°. After walking 30
metre towards the tower, the
angle of elevation becomes
60°. What is the height of the
tower ?
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Sol. Let AB be the height of the tower.

Distance between the two points A
(CD)=30m.
Also, ZACB = 30° and ZADB =60°.
Now, in right angled triangle ABD, c
we have
A
2 Fe 16 m >5
=
c 30 50° 5 tan ( ) AB
an(a+B)= ==
fe— 30 m —> PB
¢ 600_@ tan o + tan AB
an®’"= BD or l1-tano.tanp ~ 16
AB
or 3 = BD 11
2%3 AB
AB or 1 1 16
or BD = \/g . 1— 3 x 3
Also, inright angled triangle ABC,
we have 5
o_ AB 6 _AB
tan 30°= 55 or 5 16
6
- 1 _ AB or AB=16 m.
V3 AB +30 Hence, the height of the minar is
J3 16 m. Ans.
AB 18. The shadow of a tower,
-+ BC=BD +DC = [ + 30]m} standing on level ground, is
\/5 found to be 45 metre longer
when Sun’s altitude (angle of
or 1 _ M elevation of the Sun) is 30° than
V3 T AB +3043 when it was 60°. Find the height
of the tower.
or AB+ 30y3 = 3AB Sol. Let PQ be the tower and PR, PS be
Le., AB= 153 its shadows when Sun’s altitudes
=15x 1-732 are 30° and 60° respectively.
=25-98 m. a
Hence, the height of the tower is
25-98 m. Ans.
17. In the adjoining figure, the I
parts AC and CB are parts of a %00 60°
minar. AC and CB make angles R S x P

Sol.

o and B at the point P as shown.

1 1
Iftan a = E,tanB = g;findthe

height of the minar if PB = 16
metres.

From the given right angled
triangle ABP, we have

E— 45 m—>

Let PQ =h, PS =x and PR = (x +
45)m.
Then, in right angled triangle QPS,
we have

PQ

tan 60°= PS
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19.

Sol.
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h
or V3 =7
i h
i.e. x=—"F=.
> \/5

Also, in right angled triangle QPR,
we have

PQ
tan 30° = PR
1 A
or 3~ x+45
or x=h\/§—45.

Substituting x = N in above
J3

relation, we get

h
5 =3h —45
or h—3h=- 45\/§
or 2h = 45\/§
B e 45 x 1-732
2
=38-97.

Hence, the height of the tower is
3897 m. Ans.
From a point 30 m away from
the foot of an unfinished temple,
the angle of elevation of the top
is 30°. How much high should
the temple be raised so that the
angle of elevation of the same
point be 45°?

Let RQ be the temple and height
raised of the temple be RP.

/PSQ =45° /ZRSQ=30°and QS =
30 m.

=]
R
o 45°
S rQ
k——30m—>

20.

Sol.

Now, in right angled triangle RQS,
we have

R
tan 30°= gS
1 QR
or \/5 = 30
30
or QR= 5 1043 .

Also, in right angled triangle PQS,
we have

P
tan 45°= Qg
PR+ 10V3
or =30

-+ PQ=PR+QR=(PR+ 103 ) m]

or PR=30- 103
=30-10x 1-732
=12-68 m

Hence, required height is 12:68 m.

Ans.
A man wants to find the breadth
of ariver. He stands on the bank
and sees on the opposite bank,
a minar and finds the angle of
elevation of its top as 45°. When
he recedes 30 m and sees the top
of the minar, the angle of
elevation becomes 30°. Find the
breadth of the river.
Let AB be the minar and BD be the
river.

/ADB =45°, /ACE = 30°

and DC=30m.
Now, in right angled triangle ABD,
we have

t 450 &
ano™= pp
A
30° ]
[ E
T
30
JL 45° ]
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. AB
" BD

Le., AB =BD.
Also, inright angled triangle AEC,
we have

or

AE
tan30°=@

‘1 AB-30

or \/5 _7CE
[ AE = AB-EB
= AB—-CD=AB-30]

1 CE-30

or V3T T CE

[But, AB = BD = CE]
CE = 3 CE - 3043
or CE (1-+/3)=—- 3043
304/3
J3 -1
_ 3033+
W3-1G3+1

3043 (V3 + 1)
2

or

or CE =

15V3 V3 +1)

=15x 3 + 153

=45+15x1-732

=70-98 m.
Hence, the breadth of the river is
70-98 m. Ans.
The angles of elevation of the top
of a rock at the top and foot of
a 100 m high tower are
respectively 30° and 45°. Find
the height of the rock.
Let AB be the height of the tower,
i.e., AB = 100 m, and height of the
rock, CD = i metres.

/CAE =30°and ZCBD =45°.

Here, AE =BD
and DE =AB =100 m.
CE=CD-DE
=(CD -100) m.

Now, in right angled triangle CDB,

22,

we have
C
A 30° ] E Rock (h)
% 1070Fm
"L B 457 g
., CD
tan 45° = BD
CD
or 1= BD
or CD =BD.

Also, in right angled triangle CEA,
we have

t 30° = 07E
an = AR

or

or AE = /3 (CD-100)
But, AE =BD =CD

- /3 (CD-100)=CD
or CD(3-1) = 1003

10043
J3 -1

) 10083 (/3 + 1)
W3-1)G3+1)

_ 300 + 1003
- 2

=150 + 5043

=150 +50 x 1-732

=150 + 866

=236-6 m.
Hence, the height of the rock is
236-6 m. Ans.
The angles of elevation of the top
and the bottom of and flagstaff
fixed on a building are 60° and
45° to a man standing on the
other end of a road 20 m wide.
Find the height of the flagstaff.

CD=

Sol. Let AB be the flag-staff, BC be the
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23.
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building and CD be the road.
/BDC =45° Z/ADC =60°and
CD =20 m.
Now, in right angled triangle BCD,
we have

,_ BC
tan 45° = CD
A
Flag-stage
BX
Building
c'60°
o 45 0 ¥
k— 20m— 3°
j¢&———Road —3|
,_EC
or = 20
or BC =20 m.

Also, in right angled
triangle ACD, we have

, AC
tan 60° = CD
AB + BC
or 3 = 720
[+ AC = AB + BC]
or AB+BC= 2043
or AB = 20[ —-20
[+ BC =20 m]
or AB=20 (/3 -1)
=20(1-732-1)
=14-64 m.

Hence, the length of flag-staff is
14-64 m. Ans.
The angles of elevation of an
artificial earth satellite, as
measured from two earth
stations are on the same side of
it are 30° and 60°. If the distance
between the earth stations is

Sol.

- BD=BC+CD-=

24.

4000 km, find the height of the
satellite.
Let the height of the satellite (AB)
be A km.
Distance between the two earth
stations (CD) =4000 km.

/ADB =30°and ZACB = 60°.
Now, in right angled triangle ABC,
we have

AB
BC
h
or \/§=%
h

ﬁ .
Also, in right angled triangle ABD,
we have

1

hkm

20° B50° i

D e B
j&- 4000 km |

tan 60°=

or BC=

B
1 h

or ==
3 | 4000

3

N + 4000] km.}

tan 30°=

-

N
w

e | L_ . Bh
J3 b +4000 43

or 2h = 4000 \/§

or h= 2000 /3

=2000 x 1-732

= 3464 km.
Hence, the height of the satellite is
3464 km. Ans.
The angle of depression of the
top of a pole, 7m high from the
top of a building is 60° and the
angle of depression of the foot
of the building from the top of
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the pole is 45°. Find the height
of the building and the distance
between the building and the
pole.

Let AB be the building and CD be
the pole.

Then, CD =7 m, /XAC = Z/ACE =
45°and /XAD = Z/ADB =60°.
Also, EC=BDand EB=CD =7m.
Now, in right angled triangle ABD,
we have

tan 60° = E
BD
AB
or V3 = Bp
BD AB
or = —F
J3
AB

or EC= —, [ BD=EC]
J3

Also, inright angled triangle AEC,
we have

A
Korrermoeeoyp LY
60°
. 2
oD 3
o @
T;EDO_
60°
D rB
4o AE
tan 45° = EC
1 AB-7 . AE—AB
or = TEC [-. =
—EB=(AB-7)m]
or EC=AB-7
AB
or ﬁ:AB—Z
{ EC=AB}
J3

1
or AB [ —1] =-17

V3

25.

Sol.

73
J3 -1

_ 73 (3 + 1)
W3-1G3+1)

7x3+ 73
2

21+ 743
2
21 + 12124
2
33-124

2
=16-562 = 16-56 m.

or =

or

Hence, the height of the building is
16-56 m, and the distance between
the building and the pole is 9-56 m.
Ans.
The length of a string between
akite and a point on the ground
is 93:5 m. If the string makes an
angle 6 with the level ground
such that tan 6 = (15/8), how high
is the kite ?
Let the height of the kite from the
ground, (AB) = 2 metres and AC be
the string, i.e., AC = 93-5 m. Also,
let Z/ACB = 6.

15

J(15)% + (8)2

sin 0 =
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26.

Sol.
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15 15

" J289 17

Now, in right angled triangle ABC,
we have

. AB
sin 6 = AC

15 h

17 ~ 935

15 x 935
h= 17
=82:5 m.
Hence, the height of the kite from
the ground is 82-50 m. Ans.
There is a small island in the
middle of 100 m wide river.
There is a tall tree on the island.
Points C and D are directly
opposite to each other on the
two banks and in the line with
the tree. If the angles of
elevation of the top of the tree
at C and D are 30° and 45°
respectively, find the height of
the tree.
Let AB be the tree and let AB =h
metres.
Distance between two points, i.e.,
CD = 100 metres.
/ACB =30°and ZADB =45°.
Let BC = x metres, then
BD = (100 — x) metres.

Now, in right angled triangle ABC,
we have A

or

or

h
30° \|/

B
fe—— x metres —i€ (100-x)m 3|

& 100 m >

,_ AB
tan 30° = BC

1

or \/§=;

or X = \/gh ...(1)
Also, in right angled triangle ABD,
we have

Tree

45°

C D

217.

Sol.

t 450_ @
anso"= pp
. h
or =100 -«
or x =100 - h. ...(11)
Now, equating (i) and (ii), we get
J3h =100-4
or h(\/3 +1) =100
or p= 100
W3 +1)
or b 100 3 -1
W3+1) 3 -1)
=50 (V3 -1)
=50(1-732-1)
=50 x 0-732
=366 m.

Hence, the height of the tree is
36-6 m. Ans.
At a point P on the ground, the
angles of elevation of the top of
a 10 m tall building, and of a
helicopter covering some
distance over the top of the
building, are 30° and 60°
respectively. Find the height of
the helicopter above the ground.
Let C be the position of the
helicopter and its height from the
ground be A metres. AB is the
building i.e., AB =10 m.

Z/APB = 30°and ZCPB = 60°.

Now, in right angled triangle ABP,
we have

h meltres

50°
30° ]
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AB

BP

0]

BP

= 103

=10 x 1-732
=17-32m

Also, in right angled triangle CBP,
we have

tan 30° =

or

= -

or

t 600_ Bic
an = BP
h
or V3 = T7.33
or h=17-32 x \/5 =30m.

Hence, the height of the helicopter
above the groundis 30 m.  Ans.
Two ships are sailing on
opposite sides of a light house
150 m high and in the same line
with the foot of the light house.
Find the distance between the
ships when the angles of
depression of the ships are
observed from the top of light
house are 60° and 45°.
Let AB be the height of the light
house and C, D be the postions of
two ships.
Let BD = x metres and BC =y
metres.

/EAC = ZACB =60°

and ZFAD = ZADB =45°.
A
= 80° 45° F
150 m
60° 45°
¢ B D
—y———x—H

Now, in right angled triangle ABD,
we have

t 450_ ﬁ
an%o"= pp

150

or 1=—

X

29.

Sol.

or x =150 m.
Also, inright angled triangle ABC,
we have

AB
BC
150
y
150

V3

..Distance between two ships=x +y

=150 + 50/3

=150 + 86-6

=236:6 m.
Hence, the distance between the
two shipsis 236:6 m. Ans.
The top of a tree, broken by the
wind, struck the ground at a
distance of 30 m from the foot
of the tree. Find the total
height of the tree if the angle at
which the top struck the
ground is (i) 30°, (ii) 45°.
Let PQ be the tree. It is broken at
R and the broken part touches the
ground at S, i.e., QS = 30 m. Also,
PR =RS.
If the broken part makes angle 6
from the ground.

tan 60°=

J3 =

or

or = 50+/3 m.

y:

(i)When0=30°. p
In right angled
triangle RQS,
we have
tan 30°= g‘g R
or L =%
J3 30
30
or RQ=—=
NER g
fe—— 30 m—>|
= 1043
=10x1-732
=17-32m.

Again, in right angled triangle RQS,
we have

cos 30° = @
RS
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30.

Sol.
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J3 30
or ? = RS
30 x 2
or RS 73 20+/3
=20 x 1732
=34-64 m.
.. Height of the tree = PQ = PR + RQ
=RS + RQ,
[~ PR=RS]
=34-64 +17-32
=51-96 m. Ans.

(ii) When 6 = 45°.
In right angled triangle RQS, we
have

._ RQ
tan 45° = 30
or RQ=30m.

Again, in right angled triangle RQS,
we have

S
cos 45° = %
130
or \/5 = RS
or RS = 304/2
=30x1-414
=42-42 m.

.. Height of the tree = PQ = PR +
RQ

31.

=RS+RQ[-PR=RS]
=42-42+30=72-42m.
Ans.
A ladder 10 m long reaches a
point of a wall which is 10 m
below from the top of the wall.
The angle of depression of the
foot of the ladder as observed
from the top of the wall is 60°.
Find the height of the wall.
Let BC be ladder, i.e., BC =10 m
and AC =10 m.
/XAB = Z/ABD = 60°.
In ABCA, we have
AC=BC
i /CAB = ZCBA.
Now, we have ZABD = 60° and
ZADB =90°.

Sol.

/DAB =180°-(60° + 90°)

=30°.
/DBC = ZABD - ZCBA
=60°-30°=30°

[- ZCBA = ZCAB=30°]

X 5 y
60°

10 m

/ﬂc h 4

A%

60°
B = D

Now, in right angled triangle CDB,
we have

. CD
Sm300=B70
1 CD
or 2710
or CD=5m
AD=AC+CD
=10+5=15m.

Hence, the height of the wall is
15 m. Ans.
Two lamp-posts are of equal
height. A boy measured the
angle of elevation of the top of
each lamp-post from the mid-
point of the line joining the feet
of the lamp-posts as 30°. After
walking 15 m towards one of
them, he measured the angle of
elevation of its top at the point
where he stands as 60°. Find the
height of each lamp-post and
the distance between them.
Let AB, CD be the two lamp posts
and E be the mid-point of line
joining (BD) the feet of the lamp-
posts.
Then, ZAEB = ZCED = 30°

ZCFD =60°and EF = 15 m.
Now, in right angled triangle CDE,
we have
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C
30° 30° 60°
E—15m—MF D
tan30°=@
ED
N - I
J3 DE+15
[+ ED = DF + 15]
or /3CD=DF +15. )

Again, inright angled triangle CDF,
we have

tan 60° = C—D
DF
CD

\/§ =

DF

or CD = /3 DF. ..(i)
Substituting the value of CD from
(i) into (i), we get

J3 x J3DF=DF + 15
or 3DF-DF =15

15
or DF = 9 = 7-5m
ie., DE = BE=15+7-5=22"5m.
..Distance between the lamp posts
=DE + EB

=22-5+22:5=45m.
Now, substituting the value of DF
in equation (ii), we get

CDh= \/5 x 7-5
=1-732 x 75 ~13 m.
Hence, the height of each lamp-post
is 13 m and the distance between
them is 45 m. Ans.
Q
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Unit 6 : Mensuration

12 Area Related to Circles

EXERCISE 12.1

Multiple Choice Type Questions

1. If the perimeter of a semi-
circular protractor is 36cm, that
its diameter is :

(a) 10 cm (b) 12cm
(c) 14cm (d) 15 cm.
Sol. Perimeter of semicircle = 36 cm
nr+ 2r =36
22
7 r+2r =36
22r+14r =36 x 7
36r =252
252
"= 36
r =7 cm.
Diameter =7 x 2
=14 cm. Ans.

2. The minute hand of a clock is
21cmlong. The distance moved
by the tip of the minute hand
in 1 hour is:

(a) 21t em (b) 427 cm
(c) 10.5 tecm (d) 77 cm.

Sol. Minute hand of a clock =21 ecm =r
Distance moved by minute hand in
1 hour
=2nr=2xnx 21 =42n cm.

Short Answer Type Questions

3. If the perimeter of a semi
circular protractor of Nitish is
36 cm, find its diameter.
Sol. Perimeter of semi circular
protractor = 36 cm

nr+ 2r =36
22
7r+2r =36
22r+14r =36 x 7
36r =36 x 7
36x7
"= 36
r =7 cm.

Diameter of protector =7 x 2 =14 cm.

4.

Sol.

Sol.

Sol.

Find the circumference of
Santro’s wheel whose diameter
is 14 cm.

Diameter of wheel = 14 em
Radius of wheel =14 +2 =7 ¢cm
circumference of wheel = 2nr

= 2><%><7 =44 cm.

Ravihas abicycle whose wheel
makes 5000 revolutions in
moving 1lkm. Find the
diameter of the wheel.

Distance covered in 5000 revolution
=11000 m

Distance covered in 1 revolution =
(11000/5000) m

.Circumference of wheel = [) m

5
L. 11
n7‘=5m

nd =11/5
22 11

7 d = 5
11x7
T 5x22
=0.7m
=0.7
x 100 cm = 70 cm.
The radius of a wheel of shreya’s
cycle is 84 cm. How many
revolutions will it make to go
52.8 km ?
Radius of wheel = 84 cm
Distance travelled in one revolution
=2nr

22
=2 7X84

=528 cm.
Revolutions for 52.8 km =

52:8x1000m x100cm

528
=10,000 revolutions.
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Sol.

Sol.

Sol.

The diameter of wheel of

surjeet’s taxiis 42 cm. Find how

many complete revolutions

must it make to cover 396

metres ?

Diameter of wheel = 42 cm
Radius of wheel =42 + 2
=21 cm

Distance covered in one revolution

= 2nr

_9x22,91
7

=132 cm
Revolutions for 396 metres

_ 396 x 100cm

132
= 300 revolutions.
Sita is driving a cart. A wheel
of the cart is making 6
revolutions per second. If the
diameter of the wheel is 42cm,
Find the speed of the cart.
Diameter of the wheel = 42 cm
Radius of wheel = 42 + 2
=21 cm.
..The distance travelled in one
revolution
= 2nr

2g21
=2x X

=132 cm.
..Distance travelled in 6 revolutions
=6x132
=792 cm.
.. The distance travelled in one
second = 792 cm
Speed in 1 second = 792 cm/sec.
A wire made of silver in the
form of nose ring of radius
42 mm. It is bent into a square.
Determine the side of the
square.
Radius of ring= 42 mm
Perimeter of ring = 2nr

22
=2x %42

=264 mm.
Perimeter of square = 264 mm
side x 4 =264
264

side = 4

=66 mm.

10.

Sol.

11.

Sol.

12,

Sol.
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Naveen made a bangle of silver
wire, of diameter 35 mm. It is
rebent into a square form.
Determine the length of the side
of the square.
Diameter of bangle = 35 mm
Radius of bangle = 35 + 2
=17.5 mm
Perimeter of bangle = 2nr

2%1
=x7x7.5

=110 mm.

Perimeter of square = side x 4
110 =side x 4

110

4

=27.5 mm.
The circumference of the chakra
of National flag exceeds its
diameter by 16.8 cm. Find the
radius of the chakra.
Circumference of wheel

= 16.8 + diameter

side =

2mr = 16.8 + 2r
2nr—2r =16.8
22
2 x 7x r—2r=16.8
44r—-14r =16.8 x 7
30r =117.6
117.6
"= 30

.. Radius of chakra = 3.92 cm.

A bucket full of water is raised
from a well by means of a rope
which is wound round a pulley
of diameter 77 cm. Bucket takes
1 minute 28 seconds to ascend
at a uniform speed of 1.1 m/sec.
Find the number of revolutions
which the pulley makes in
raising the bucket.

Given : Diameter = 77cm

pags . Ty L
US= 97100
=0.385m.
Speed = 1.1 m/s

Time = 1m 28 sec = 88 sec
Distance = speed x time
=1.1x88
=96.8 m.
Number of revolution


http://www.print-driver.com/order?demolabel-en

260 | Anil Super Digest Mathematics X

distance 14.

circumference
_ 96.8x7
2x22x0.385

=40.
Therefore, the wheel will make 40 gql.
revolution.
Manoj has a motor cycle with
wheels of diameter 91cm. There
are 22 spokes in the wheel. Find
the length of the arc between
two adjoining spokes.
2r= diameter = 91 cm

13.

Sol.

r=—_

a\
AN

All spokes are
same distance to
each other

—

wheel circumference = 2nr
=7(2r)
=n1x91
=91n
length between two adjoining
91z

22
_91x22

T 22x7
13 cm.

spokes =d =

Aman has tractor. The sum of
radii of two wheels of the tractor
is 98cm and the difference of
their circumference is 176 cm.
Find the diameter of the wheels.
Let radii are r; & r,

So, r; +r,=98
and,

2nr, —2nr, =176

2n(r;—r,) =176

(1)

176
T =Ty= o
176 x7
17727 9,99
- 928 (2)

on adding equation (1) & (2), we get :
2r;=126,r,=63.
on substituting r; in equation (1) we
get
63 +1r,=98;r,=35
Hence, diameter of wheels

ryx2=63x2
=126 cm.
rgx2=35x2
=70 cm.

EXERCISE 12.2

Multiple Choice Type Questions

1. The circumference of the circleis
44cm. Then the area of circle is:

(a) 276 cm?2 (b) 44 cm?2
(c¢) 176 cm?2 (d) 154 cm2.
Sol. Circumference of circle = 44cm
2 =44
44 x7
r =
2x22
=7 cm
Area of circle = nr?
— 22 xTxT
7
=154 cm?2.
2. Area of a quadrant of circle

whose circumference is 22cm

is: (n = 22/7)
(a) 3.5 cm?2 (b) 3.5cm 3.
(e) 9.625 cm? (d) 17.25 cm?.

Sol. Area of quadrant.

— x area of circle

4
1 ]
=% (nr2)
now, we need to find
It is given that
circumference = 2nr
22 =2nr
22x7
"= 9x22
=3.5cm
22
now, area of quadrant = 1 X X
3.5x3.5
=9.625 cm?2.

Short Answer Type Questions

Ram Lakhan has a field in the

form of circle. The cost of

ploughing the field at the rate
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Sol.

Sol.

Sol.

of ¥ 2.24 per m?is < 45,056. Find

the cost of fencing the field at

the rate of ¥ 12.60 per metre.

Cost of ploughing =73 2.24 per m?
Total cost = 345,056

Total B 45,056
otalarea = — o/
Area of circle = nr?
_ 45,056
2.24
45,056 7
r? = X —
224 22
r2 =6,400
r = /6,400
= 80.
Perimeter of circle = 2nr
22
=2x —x 80

7
cost of fencing field = 12.60 per
metre

22
Total cost= 2x — x 80 x 12.60

7

=36,336. Ans.
If the perimeter is half of the
area of the circle numerically
then find the radius of the
circle.

Area of circle = nr?

) . nr
Perimeter of circle = 5

2

o =
2
r=2x2

=4, Ans.
Find the area of a circular park of
Janakpuri whose circumference
is 77m.
Circumference of park = 77 m
2 =77

77T

22 x 2
=12.25m.
Area of part = nr?

r =

22
= 7 x12.25x12.25

7
=471.625m2. Ans
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6. Find the area of a circular park
whose radius is 4.5 m.

Sol. Area of circular park = nr?
22
=X 45x4.5
=63.64m?2.  Ans.

7. There are four circular
windows in Nisha’s house, each
of radius 28cm are to be fitted
with glass. Calculate the cost of
glass at the rate of ¥ 4.25 per

sq.m.
Sol. Radius of each glass = 28cm
28
~ 100
=0.28m

Area of each glass = nr?

22
= 0.28 x0.28

=0.2464 m?2
cost of each glass =3 4.25 per m?
total cost of each glass = 4.25 x
0.2464

=31.0472.
total cost of 4 glasses = 1.0472 x 4
=34.19 approx.

8. Find the three places of decimals
the radius of the circle whose
area is the sum of the areas of
the two triangles whose sides
are 35, 53, 66 and 33, 56, 65
measured in centimeters.

Sol. For the first triangle, we have
a=35,b=53andc=66
_a+ b+e
ST
_ 35+53+66
- 2
=T7cm.

now,
A, = Area of the first triangle

= A= Js(s—a)s-b)s—c)
= Ay = J77(77-35)(77 —53)(77—66)
= JT7x42x24x11

= A= JTx11xTx6x6x4x11

= \/72><112><62><22
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=>A;=Tx11x6x2
=924
For the second triangle we have
a=33,b=56,c=65
at+b+c
2
33+56+65

2
=T77cm.

A, = Area of the second triangle
= A= Js(s—a)s—b)s—c)
= Ay = JT7(77-33)(77 - 56)(77 —65)

S =

= A= T7x44x21x12
= J7x11x4x11x3x7x3x4
= A, = \/72><112><42><32
=7Tx11x4x%x3
=924 cm?2.

Let r be the radius of the circle
Then, Area of the circle = sum of
the area of 2 triangles

= = A+ A,
= nr? =924 +924
22

= 7xr2=1848

5 1848 x7
= D)
= r2=3x4x7x17
= = \3x2%x 72
= r=2x7x /3
= r =143
= r=14x1-732
= r =24.25 cm. Ans.

The radius of a circular pond is
14m. Find the radius of another
circular pond whose area is
one fourth of the area of this
circular pond.

Radius of circular pond = 14 cm
Area of circular pond = nr?

= %x14><14
7

=616.
Area of second circular pond =616
1
4
=154.

rrtm 154 = g2 = 22T
22
=r2=49
=r="7cm. Ans.
10. A gold smith, Vishal bent a wire
made of gold in the form of
square encloses an area of 196
cm2. The same wire he bent in
the form of a circle. Find the
area of the circle.
Sol. Area of square= 196 cm?
(side)? =196

side = /196
=14 cm.
Perimeter of square = side x 4
=14x4
=56 cm.
..Perimeter of circle = 56 cm
2w =56

56 x7

T 22x2
=8.91 cm.
Area of circle = nr2

r

22
= - x891x891

7
=249.45 cm?2.
11. The difference between

circumference and diameter of
a circular plot is 52.5 m. Find
the area of the circular plot.

Sol. Difference between circumference
and diameter =52.5

2nr—d =52.5
2nr—2r =52.5
2r(n—1) =52.5
7
2r 7 =52.5
o x D
rx 7 =525
52.5x7
"= 15x2
=12.25.

Area of circular plot = nr?

22
=7 12.25x12.25

=471.625 cm?. Ans.
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EXERCISE 12.3

A pendulum swings through an
angle of 30° and describes an arc
8.8 cm inlength. Find the length
of the pendulum.

Length of arc= 8.8 cm

30

2nr x 360 = 8.8
22 30

2 x 7 XTX 500 = 8-8

8.8x360 %7
"= 30x22x2
=16.8 cm. Ans.

The short and long hand of a
clock are 4 cm and 6 cm
respectively. Find the sum of
distances travelled by their tips
in one day.
The length of the short hand and
long hand are 4 cm and 6 cm
respectively. Short hand is hour
hand. It completes one revolution
in 12 hours.
Distance travelled by short hand of
the clock in one revolution will be
equal to the circumference of a
circle with radius 4 cm.
Distance travelled by short hand in
one revolution (in 12 hours)is 2 x «t
x 4 = 8n. Distance travelled by short
hand in 24 hours

=2x8xm

=16m.
Long hand is minute hand. It
completes one revolution 1 hour.
Distance travelled by the long hand
of the clock in one revolution will
be equal to the circumference of a
circle with radius 6cm. Distance
travelled by longhand in one revolution
(in 1 hour)is=2 xmtx 6

=12n,
Distance travelled by long hand in
24 hours

=24x12xx

=288m.
So, the sum of the distance travelled
by their tips in one day = 288n + 167
=304m.

Distance = 304w or954.56 cm.

3.

Sol.

Sol.

5.

The minute hand of a clock is
10cm long. Find the area swept
by the minute hand between 8.00
A.M. to 8.25 A.M.
Angle described by the minute hand
in 60 min = 360°.
Angle described by the minute hand
in 25 min.

= @ X 25

60

=150
Therefore,
6 =150° and radius = 10 cm
Area swept by the minute hand in
25 minutes

B nr20
~ 1 360

22 150
= 7x10x10x 360
=130-95 cm?2. Ans.

The minute-hand of a clock is
15cm long. Calculate the area
swept by it in 20 minutes. Take
n=3.14.

Angle described by the minute hand
in 60 min = 360°

Angle described by the minute hand
in 20 minutes.

= 360 x 20
60
=120°.
Therefore,
0 =120° and radius = 15 cm
Area swept by the minute hand in
20 minutes

nr20
= | 360°

120
=314 x15x 15 x o~

360
=235.5 cm?2. Ans.
A sector is cut from a circle of
radius 42 cm. The central angle
of the sector is 150°. Find the
length of the arc and area of the

sector.



http://www.print-driver.com/order?demolabel-en

264 | Anil Super Digest Mathematics X

Sol. Length of arc of sector of angle 0 7. Three equal circles each of
and radius r radius 2 cm touch one another.
0° Find the area enclosed in
[ = 180° * ™ between them.
Sol. Required area =
_ 150° X 22 X49 Area of triangle — 3(area of sector)
180° 7 Area of equilateral triangle
=110 cm.
Area of sector = A = 360° x
150° y 22
= 360° 7x42x42
=2310cm?.

6. A circular disc. of radius 6cm
is divided into three sectors
with central angles 90°, 120° and
150°. What part of the whole
circle is the sector with central
angle 150° ? Also, calculate the
ratio of the areas of the three
sectors.

Sol. Given: 0 =150°, radius = 6em
The part of the whole circle is with

o_ —— - — 2
the central angle 150° = 360 Area of sector = 360° X
_5 60 22
T 12 =360 7 *2*2
Areas = L X 717‘2 44
360° =91
90° 90° N 22 6 x6
= apno .~ X X
360° 7 Now, required area = 4./3 — 3(;?)
_ 198 =4x1732-6-28
7 =0.643 cm2,
. _ 120° 22 8. The radius of a circle is 28cm
120° = 360° 7 % 6x6 and the area of the sector is filled
264 with rain water is 205.4 cm?2.
=7 Find the central angle.
Sol. Given : Radius of circle = 28 cm
150° 22 . . .
150° = X x6x6 Area of sector is filled with rain
360 7 water =
330
- ? Ar f sector = anrz
ea of sector= 5o
. 198 264 330
Ratio of areas = — : e : e 0 292
- ——x—x28x28
=3:4:5 205.4 360° 7

6 =30° (approx)
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9. The perimeter of a sector of a
circle of radius 11.2 cm and
54.4cm. Find the area of sector.
Given : Radius of circle = 11.2cm
Perimeter of sector = 54.4 cm

mro
+ -
180°

Sol.

Perimeter of sector = 27

@x11.2><9

544=2x11.12+ 7
180°
35.2x0

180

544-2x11.2)=

180(54.4 —22.4)
35.2

_9792-4032
35.2

= m = 6
352
0 =163.64.

2

Area of sector = xr

360

163.64 22

360 ><7 x11.2x11.2

451594-03
2520
=179.2 cm2. Ans.
10. Flowers are to be planted in the
shaded portion which is shown
by sectors of two concentric
circles of radii 14 m and 7m.
Find the area of the shaded
region.
Sol. Area of shaded portion
= area of C; — area of C,

_22 qax14_ 22707
7 7

11.

Sol.

12,

Sol.

13.
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g 2 2
22

=7 [196 — 49]

22
= = [147)

22

= [21]

=462 m2. Ans.
The radius of a circle is 17.5cm.
Find the area of the sector
enclosed by two radii and an arc
44cm in length.
Given : Radius of circle (r) = 17.5¢cm
length of arc (/) = 44cm

1
Area of sector= 9 x Ir
1
= 5 x 44 x
17.5 =385 cm?. Ans.

The perimeter of a certain sector
of a circle of radius 5.6 m is
27.2 m. Find the area of the
sector.

Given : Radius of circle (r) = 5.6 m
Perimeter of sector of circle = 27.2 m
To find : Area of sector

. nrd
Perimeter = 2r + 180°
22 x5.6x0
272=2x56+ 1
180
272=112+11§e
’ : 180
180
(27.2-11.2) 176° 0
16x180 0
17.6
0=163.64.
Area of a sector = . x r?
360°
163.64 22
=380 X 7 x 5.6 x 5.6
=44.8 m2. Ans.

The perimeter of a certain sector
of a circle of radius 6.5cm is
3lcm. Find the area of the
sector.
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Sol. Giv‘en : Radiu's of circle (r) =6.5cm (31-13)180
Perimeter of circle = 31em —_— =

To find : Area of sector 2043
Perimeter of sector = 2r + o 3240 =0
180 20-43
2% 6.5+ 22 6.5 6 0=158.60°
31 = lg 5 Aven of 0 o
ea of sector = 5o X
13+gx6.5><9 360
s1=— 1 158.60 22
180 5 20430 =360 7 % 6.5 x6.5
+20. )
3l= 180 =58.50 unit. Ans.
EXERCISE 124
1. A chord of a circle subtends an Area (major segment) = area (circle)
angle of 60° at the centre. If the — area (minor segment)
length of the chord is 100cm, =nr?2—-908.33
find the area of the major =3.14 x 100 x 100 —908.33
segment. =30491.7 cm2.
Sol. OA =0B=r 2. A chord of a cincle of radius

21cm makes an angle 120° at the

centre of the circle. Find the

area of the segment so formed.
S Sol. In a given circle

A radius () =21lcm

= Z0AB = Z/OBA
also, ZOAB + ZOBA + ZAOB =180°
= 2/0AB =180°-60°
=120° A
=  ZOAB =60°= ZOBA A
.AOAB is equilateral A v A
: OA =OB=AB

: P
Area (minor segment) = area Area of segment APB = Area of
(sector) - area (AOAB) sector OAPB — Area of AOAB
2 2
0 3a 0 2
= — = ——Xmr
360° 1 Area of sector OAPB 360°
1 (3.14x100x100x60 120° 22
= —+/3x100x100 = —
_4[ % V3 x100x j 360° X 7 x21x21
1[62800—30000x1.73} _ L 99391
= 3
4 3
1 1386
= EX62800 -51900 - 3
=462 cm?.
10900

1
12 Area of AOAB = 9 % base x height
=908.33cm?
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We dﬁaw OM TAB
. Z/0OMB = Z/OMA =90°
In AOMA & AOMB
Z0OMA = Z0OMB (both 90°)
OA =0OB (bothradius)
OM =OM (common)
AOMA =~ AOMB (ByR.H.S.
Congruency)
/AOM = /BOM (CPCT)

1
Z/AOM = /BOM = 9 /BOA

Also, since AOMB =~ AOMA
BM =AM (CPCT)
..

1
= BM=AM=§AB

In right angle AOMA

Sin 0 = perpendicular
hypotenuse

oo, AM
sin 60° = A0

B AM

2 T a1

AM = \/2§x21

In right triangle AOMA
perpendicular
hypotenuse

OM

AO
1 OM

cosO =

cos 60° =

2 21
1
OM = 5 x 21
from (1)

1
AM = EAB

3.

Sol.
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2AM = AB
AB =2AM
putting value of AM

AB=2xfx21

AB= 3 x21
AB=21+/3

1 21
Now, Area of AAOB = 2 x 214/3 x -5

=190.96.
Area of segment =462 —190.96
=271.04cm2. Ans.
A chord of a circle of radius
28cm subtends an angle 45° at
the centre of the circle. Find the
area of the minor segment.

Let AB be the
chord and O is
the centre of the
circle
Now,
Area of sector OAB
= 0 2
360°
45° N 22 28 x 2
= 3600 7 X 28x28
1
= —-x22x4x28
8
1 22 x 28
= 2 X X
=1x11x28
=308 cm?.
Again,
1
Area of AOAB = 9 x r2 x sin 45°

1 1
= 2x28><28>< \/5

=277.22 cm?2
Now area of minor segment
= Area of sector OAB — Area of
triangle OAB
=308 -277.22
=30.78 cm?.
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A chord of a circle of radius
30cm makes an angle of 60° at
the centre of the circle. Find the
area of theminor and major
segments.
Since, chord AB
subtends an
angle 60° to the
centre.

- ZAOB =60°
Draw OD 1 AB
and its bisect

-+ AOAD =AODB
- ZAOD = /BOD = 30°
In right AAOD,
. , AD
sin 30° = A0
1 AD
2~ 30
AD =15cm
oD
and, cos30 = A0
B3 OD
2 " 30
OD = 153 cm.

AB=2AD=2x15=30 cm.

.. Area of AAOB = éxABxOD

=%x30x15\/§

= (15)2/3 = 389.7
Now, Area of sector
0 9

OACBO = %TU‘

3.14

= 60 x x(30)%

=471 cm
.. Area of minor segment = Area of
sector OACBO — Area of AOAB
=471-389.7 =81.3 cm?
Now, Area of major segment = Area
of circle — Area of minor segment
= nr2 — Area of minor segment
=3.14x30x30-81.3
=2744.7 cm?2. Ans.
A chord of a circle of radius
14cm makes aright angle at the
centre. Find the areas of the
minor and major segment of the
circle.

Sol. Given, radius of

circle = 14 cm.
A perpendicular
is drawn from
centre of circle
to the chord of
the circle, which
bisect the chord.
. AD=DC
Also, ZAOD = ~/COD =45°
/AOC = ZAOD + 2COD
=45° +45°=90°.

In right AAOD,
: 450 _ @
sin = AO
1 AD
J2 T 14
AD = 7\/2cm
d 450 oD
an COoSs = AO
1 _ 0D
J2 T 14
OD = 7/2cm
Now, AC =2AD = 2 x 7\/5
= 1442 em

Now, Area of AAOC = % x AC x OD

1
= = x 1442 x T2

2
= 98 cm?
Now, Area of sector OAEC = M
’ 360°
90
= % x 3.14 x (14)2

= 153.86 cm?.

.. Area of minor segment AEC =
Area of sector OAEC — Area of AAOC
= 153.86 — 98 = 55.86 cm?/56cm?
(Approx)

.. Area of major segment OAFGCO
= Area of circle — Area of minor
segment

= nr2 — Area of minor segment
=3.14x 14 x 14 -55.86

560 cm?2 (Approx) Ans.
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6. The radius of a circle is 5cm. A

Sol.

chord of length /50 cm is
drawn in the circle. Find the

area of the major segment.
Here, OA=0OB =5 cm

AB = /50

I,
N

AC =BC = %
In AOCA
50
sin(zA0C) = AC _\V2 _1
OA 5 2
sin ZAOC =45°
/AOC =45°
similarly,
/BOC =45°

ZAOB = ZAOC + ZBOC
=45°+45°=90°

. 90 22
Area of sector of circle = 360 X 7 X
275
5x5= H sz

1 25
Area of AAOB = 5><5x5 = ?cm2

area of minor segment
= area of sector —

area of AAOB
275 25
=14 2
275-175
T 14
100
T 14
50
= 7cm2.

Therefore,
Area of major segment

7.

Sol.
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= Area of circle — Area
of minor segment

) (22X5X5) 50
7

=71.428 cm? Ans.
Find the lengths of the arcs cut
off from a circle of radius 12 cm
by a chord 12 cm long. Also find
the area of the minor segment.

\& %)
NJzem
Here, OA = OB = 12 cm (radius)
AB= 12 cm (chord)
Hence, OAB is an equilateral
triangle
: 6 =60°

0
length of minor arc = 260° 2nr
Y
360

=12.56 cm.
length of major arc = perimeter —

length of minor arc
=2nr—12.56

x2><§><12
7

= [2><272><12} —-12.56

=75.42-12.56
=62.86 m
area of minor segment

_ [60><22><12><12}_
360 7

[; x12x12x sin 60"}

=175.42-62.352

=13.068

=13 cm?. Ans.
The perimeter of a sector of a
circle with central angle 90° is
25cm. Find the area of the
minor segment of the circle.
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Let be the radius of a sector of a
circle with centre at O.

Length of the arc ACB
- i x 2mr
360°
90° 22
= ——Xx2X—xr
360° 7
11
=7 rem
Perimeter of the sector AOBCA =
25cm
r+r+1 =25
2r+1 =25
11
2r + g =25
26r =25 x 7
r =7cm

Area of minor segment ABCA = Area
of sector AOBCA — area of AAOB

1}
‘:—1
~

|

\
X
N
X
N

22 Tx7 1
= 4 2x7x7
=14 cm?2. Ans.

A circleis inscribed in a square
of sides 6cm. Find the area
between the square and the
circle.

B cm

/)
N

6 cm

6cm
6 cm

Area between the square and the

10.

Sol.

circle = area of square — area of circle
area of square = (side)? = (6)2
=6x6
= 36¢cm?
area of circle = nr?
- Circle inscribed in a circle
..Side of square = diameters of circle

=6 cm
..Radius of circle = 6 + 2
=3cm
Area = 2, 3x3
7
198
T
area between square and circle
198
T
54
-7
= 7; cm2.  Ans.

A rectangle whose sides 4cm
and 3 ecm is inscribed in a circle.
Find the area enclosed between
the circle and the rectangle.
Area of rectangle = length x width
=4x3
=12cm?
Area of circle = nr?

Diameter = /42 | 32

=5
22

Area of circle = 7 X 2.5x%x2.5
=19.64.

Area between rectangle 4 circle
=19.64—-12
=7.64 cm?

4cm
\6‘ . 3cm
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EXERCISE 12.5

1. The circumference of a circular
park is 314m. A 20m wide
concrete track is made around
it. Calculate the cost of laying
turfin the park at< 1.25 per sq.
m and the rate of concreting
track is ¥ 50 per sq. m.

Sol. Given:
Circumference
of circular park =314 m
2 =314
2x3.14xr=314
314
"= 9x3.14
r =50 m.
-.Outer R=50 + 20
=70 m
Cost of laying turf = Area of circle x
cost
=nrZx 1.25
=3.14 x 50 x 50 x 1.25
=9812.5

Cost of concrete track = area of
track x cost
= [n(R2—-r?)] x 50
=[3.14(702-502)] x 50
= [3.14(70-50X70 + 50)] x 50
=3.14 x 20 x 120 x 50
=33,76,800. Ans.
2. Arace track is in the form of a
ring whose inner and outer
circumference are 437 m and 503
m respectively. Find the width
of the track and also its area.
Given : Inner circumference of
track =437m

Sol.

Innerr

Outer circumference of track

=503 m
-+ Circumference of circle = 2nr
circumference .
r=—""""""of circle
2n
. 437 503
innerr= ——,outerr = —
2n b1
width of track = outer r — inner r
503 _437
~ o 21
_ 503-437
a 27
_66
T 2n
_ 66 x7
T 2x22
=10.5 m2.
Area of track = Outer area — inner
area
( 503 503} ( 437 437)
— | IX—X— || IX——x——
2  2x 2n  2n

(503 x503)—(437x437)
- 4
(503 +437) - (503 —437)
4n
940 x66 x 7
4 x22
=4935 m?2. Ans.
3. The area of two concentric
circles are 1386 sq. cm and 1886.5
sq. cm respectively. Find the

width of the ring.
Sol. Given : Area of two concentric
circles

=1386 & 1886.5 sq. cm
-+ Area of circle = nr?

area

T

1386 1886.5
J e
T T
\/1386x7 & \/1886.5x7
22 22

r

r


http://www.print-driver.com/order?demolabel-en

272

Sol.

Sol.
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r= 441 & \/600.25

r=21&24.5
Width of ring = 24.5 — 21
=3.5 cm.

A square ABCD is inscribed in
acircle of radiusr. Find the area
of square.

Given : Radius of circle = r

To find : Area of square

8 N\

C a D

Area of square = (side)?
let the side of square = a

o area = a2
In AACD
AC?+ CD2=AD?
a?+a?=@+r)?
2a% = (2r)2
2a2 = 4r?
a?=2r?

Hence, area of square = 2r2sq. unit
A road which is Tm wide
surrounds a circular park
whose circumference is 352 m.
Find the area of the road.
Given : Width of road = 7 cm
Circumference of park = 352 m
To find : Area of road

7cmm

R

Circumference = 2nr

352 = 2
3527
"= 9x22
=56 m
R=56+7

=63 m

Area of park = % x 56 x 56
= 9856 m?

Area ofroad + park = % x 63 x 63

=12474 m?
Area of road = 12474 — 9856
=2618 m2.
A paper is the form of arectangle
ABCD in which AB =18 cm and
BC = 14 em. A semicircular
portion with BC as diameter is
cut off. Find the area of the

remaining paper.
D
14 cm
A 18 em B
Sol. Given: AB=18cm CB =14 cm

7.

Sol.

Area of rectangle = AB x BC
=18x 14
=252 cm?

. . nr
Area of semicircular portion = Y

@x7x7
7

2

=77 cm?
Area of remaining paper = 252 — 77

=175 cm? Ans.
A circle is drawn on a diagonal
of arectangle 8 cm x 6 cm. If the
diagonal of the rectangle is the
diameter of the circle, find the
area of the circle.

6 cm
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Sides of rectangle = AB = 8 cm, BC
=6 cm

In AABC

-~ Z/ABC =90°

AC= \AB? + BC?

AC= g% ;62
AC= \64+36

AC = 100
AC=10
.. Diagonal of circle = 10 cm
Radius of circle = 10 + 2
=5cm
Area of circle = nr?

22

=7x5x5

=78.5 cm?. Ans.

8. Calculate the area of shaded
portion in the figure if AB =
8cm, BC = 6cm.

Sol.

9. Find the area of the region
ABCDEFA shown in the given
figure given that ABDE is a
square of side 10 cm, BCD is a
semicircle with BD as diameter,
EF =8 cm, AF =6 cm and ZAFE
=90°. Take n = 3.14.

10cm D

Sem .

10 cmB

Sol.
ED = AB
=BD =10 cm.
.. AE=10cm.
and ABDE is a square
Area of ABDE = (side)?
=(10)2
=10x10
=100 cm?
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1
Area of AAFE = 9 % base x height

_1 8Sx6
—2XX

= 24 cm?
Area of AFEBD =100 — 24
=76 cm?2

2
Area of semicircle DCB = 5

3.14x5x%x5
B 2
= 39.25¢cm?
Area of ABCDEFA =76 + 39.25
=115.25 cm?2. Ans.

10. From a copper which is a
square of side 12.5cm, a circular
disc of diameter 7cm is cut off.
Find the weight of the
remaining part. If 1 sq. cm of
the plate weights 0.8 gm.
Given : Side of square = 12.5cm
.. area of square = (side)?
=(12.5)2
=12.5%x12.5
=156.25 cm?
Diameter of circular disc. = 7 cm
radius of disc = 7+ 2
=3.5cm
area of circular disc = nr?

Sol.

22
= T x35x35

= 38.5 cm?.
Area of remaining part =156.25—-38.5
=117.75 cm?
Weight of remaining part
=117.75%x0.8
=94.20 gm. Ans.
11. From a metallic plate, which is
a square of side 10 cm, a circular
disc of diameter 3.5 cm is cut
off. Find the weight of the
remaining partif 1 sq. cm of the
plate weight 5 gm.
Sol. Given : Side of square = 10 cm
Area of square = (side)?
=(10)?
=10x 10
=100 cm?.
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Diameter of circular disc = 3.5 cm

Radius of circular disc = 3.5 + 2
=1.75cm

Area of circular disc = nr?

22
= - x175x1.75

7
=9.625 cm?2.
Area of remaining part = 100 —9.625
=90.375 cm?.
Weight of remaining part = 90.375 x5
=451.875gms. Ans.

12. Four equal circles, each of
radius 5 ecm,touch each, as
shown in the figure. Find the
area included between them.
Take 7= =3.14 cm.

Sol. Side ofsquare=5+5
=10 cm
Area of square = (side)?

=(10)?
=10x10
=100 cm?2.
Radius of circle= 5 cm
0=90°
—_ — 2
Area = 360 X
90 =3.14x5x%x5
360°
=19.625 cm?2.

Area of one quadrant = 19.625 cm?
Area of four quadrant = 19.625 x 4
=78.5 cm.

| Anil Super Digest Mathematics X

Required area =100-78.5
=21.5 cm?.

13. In an equilateral triangle of
side 12c¢m, a circle is inscribed
touching its sides. Find the area
of the portion of the triangle
not included in the circle. Take

J3 =1.73 and = = 3.14.
Sol. Side oftriangle =12 cm
Area of triangle = \f x (side)?

N

=—x12x12
4
= 36+/3 cm?
C
5}:& 2
7y T, "’3
o]
r
A D B

12 em

Area of AAOB + Area of A AOC +
Area of ABOC = Area of AABC

1 1 1
9 XABXOF+§ XACXOE+§

x BC x OD = 36+/3
. AB=AC=BC=12cm and
OF=0E=0D-=r

3% % x 12 x =363

r=2\/§

Area of circle = nr?

—x2\/§ x 2-/3

= 37.71 cm?
Area of remaining area

=36+/3 —37.71
=36x1.73-37.71
=24.57cm2.  Ans.
14. The inside perimeter of a
running track, as shown in the
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figure, is 340m. The length of
each straight portion is 60m,
and the curved portions are
semicircles. If the track is 7Tm
wide, find the area of the track.
Also, find the outer perimeter
of the track.

60]11 ——

Sol. Length of inner curved portion
=[340—(2 x 60)] m
=340-120
=220m

(&2

Tm

H,  gom_55

Therefore, the length of each inner
curved surface =110 m
Let radius be r, then

wm=110m

r=35m

So, inner radius (OB=0'C)=35m
and outer radius (OA = O'D) = (565
+7)

=42 m
Hence, required area = Area of 2
rectangles + Area of circular range

22
(2x60x7)+ 3 [(42)? - (35)%]

22
840 + 3 (42 + 35) (42-35)

840+ 1694

= 2534 m?
Length of outer boundary of the
park
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22
2 x60 + 2 x X 42
=384 m. Ans.

15. From each corner of a square of
side 4 cm a quadrant of a circle
of radius 1 cm is cut and also a
circle of diameter 2 cm is cut as
shown in adjoining figure. Find
the area of the remaining
portion of the square.

A «— 1lcma «— lcma B

AN
N

«— lem—a

«—] cm—»

o<1 cm—»
Cle1 cm—s

«— 1l cma

4 em

Sol. Side of square = 4 cm
Radius of inner circle = 2 + 2
=1cm

Radius of quadrants of circle = 1 ecm

Area of square = (side)?

=(4)?
=4 x4
=16 cm?
Area of circle = nr?
22
= 7 x1x1
22
-7
Area of quad 20 2
ea of quadrant = 360 X
90 22
=360 X 7 % 1x1
12
T4 T
1 22
Area of 4 quadrant = Ax T 4
22
-7
Area of remaining part =
16— 22 22

77
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16.

Sol.
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112 - 22 - 22
- 7

68
= cm?. Ans.

Find the area of the shaded
design in adjoining figure
where ABCD is a square of side
10 cm and semicircles are
drawn with each side of the

square as diameter. (Use n =
3.19)

A B

D C

10 em

Given : Side of square ABCD =10 cm
Area of square ABCD = (side)?

=(10)2

=10x10

=100 cm?
Given semicircle is drawn width
side of square as diameter.
So,diameter of semicircle = Side of
square = 10 cm

. . Side
Radius of semicircle = 9
10
T2
=5cm
. 1
Area of semicircle AD = 9 X area
of circle
=3 nr?
= 5 XTXHxbH
B 3.14 x 25
2
Since radius is same for semi circle
AD,BC, AB, CD

Area of semicircle AD = Area of
semicircle BC

17.

Area of semicircle AB = Area of
semicircle CD

3.14 x 25

- 2
Area of shaded region = Area of
ABCD — Area of unshaded part
Area of unshaded region= [Area of
square ABCD — (Area of semi circle
AD + area of semi circle BC] + [Area
of square ABCD - (Area of
semicircle AB + area of semi circle
CD)]
= 2 (Area of square ABCD) — (Area
of semi circle AD + BC + AB + CD)
= 2(100)-

3.14 x 25 N 3.14 x 25

2 2
3.14 x25 314 x25
+ +
2 2

3.14 x 25
= 200-4 x e

=200-2x3.14 x 25
= 200-157
=43 cm?
Area of Shaded region = Area of
ABCD - Area of unshaded region
100-43
=57 cm2. Ans.
In the given figure, AABC is
right-angled at A with AB = 6
cm and AC = 8 cm. A circle with
centre O has been inscribed
inside the triangle. Find the
value of r, the radius of the
inscribed circle.
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Sol. AABC isright triangle at A.

C

AB? + AC2 =B(C?

6% + 82 = BC?
V36 + 64 =BC
BC =10 cm.

OP = OQ = OR = r, radius of the

circle.

OP 1L AC, OQ L AB (Radius is

pependicular to tangents)

In OPAQ, ZA, /P, ZQ are 90° each

than the 4t angle will also be 90°.

Since OP =r, PA = AQ = r (sides of

square)

Tangents from an external points

are equal so,
BR=6-randCR=8-r

BC=10=(6-r)+(8-r)

10=14-2r
—4=-2r
r=2.

18.

Sol.
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In figure, two circular flower
beds have been shown on two
sides of a square lawn ABCD of
side 56m. If the centre of each
circular flower bed is the point
of intersection of the diagonals
of the square lawn, find the sum
of the areas of the lawns and
the flower beds.

Total area= Area of OAB + Area of
OCD + Area of AOAD + Area of AOBC

90 22 2 90
= 360 X 7 * (28V2) + 555
22 2 1 1
7x(28\/§) + o x56x56+
x 56 x 56

1 (22+22+2+2)
:4x28x56 7 7

7 x 56
=T (22 +22+14 +14)

= 4032 m?2
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Surface Area and Volumes

EXERCISE 13.1

Assume 7T=7unless stated
otherwise.
1. A cone of radius 10 cm is

Sol.

divided into two parts by
drawing a plane through the
mid-point of its axis, parallel
to its base. Compare the
volumes of the two parts.

Let the height of given cone 4 cm
on dividing it into two parts we get
(i) Frustum of the cone with radius
R =10 cm and radius =5 cm, height

h
= |y em
(i1) a smaller cone of radius = 5 cm

h
and height = (2) cm

.. Ratio of the volumes

volume of thesmaller cone

- volume of the frustum of the cone

i(3) 3+(3)
- —mr|l—=] .- —xm| —

3 2) "3 \2

[RZ + r2 + Rr]

5 r2:R2+ 72+ Rr
5x5:(10x10)+(Bx5)+(10x5)

25:100 + 25 + 50

25:175

1:7
.. Volume of smaller cone : Volume
of the frustum cone =1 : 7.

2.

Sol.

Sol.

Find the weight of a solid cone
whose base is of diameter 14
cm and vertical height 51 cm,
supposing the material of
which it is made weight 10
grams per cubic cm.

Volume of cone = gm”zh

Diameter = 2 x radius
14 cm = 2 x radius
7em = radius

Volume = 3 % 22 7x7x 51

=22 x 7 x 17
= 2618 cm3
- 1 cm3 weight = 10 g
2618 cm3 = 2618 x 10
= 26180 grams
26180 grams = 26.18 kg.Ans.
How many metres of cloth 5 m
wide will be required to make
a conical tent, the radius of
whose base is 7 m and whose
height is 24 m ?
Tent is in the shape of a cone
radius (r) = 7 m,
height (h) = 24 m

Slant height (1) = \[(7)2 +(24)2

= 49 + 576
= 7625

25 m?2
nrl

_ 22 7,95
7

C.S.A. of tent =

= 550 m2.
Area of cloth = L x 5m
550 =L x 5
=110 m.
..110 m of cloth is required. Ans.
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Sol.

Sol.

6.

The largest sphere is to be
carved out of a right circular
cylinder of radius 7 ecm and
height 14 cm. Find the volume
of the sphere.

Given : Radius of cylinder = 7cm
Height of cylinder = 14cm

4
Volume of sphere = gnr3

é><gx7><7><7
3 7

= 1437.33 cm3. Ans.
To construct a wall 24 m long,
0.4 m thick and 6 m high, bricks
of dimensions 25cm x 16 cm x 10
cm each are used. If the mortar

1w
10
the wall. Find the number of
bricks used.
Dimension of wall
=24 m x 0.4 mx 6 m
Volume of wall =24 x 0.4 x 6
=57.6 m3

Dimension of brick

=25 cm x 16 cm x 10 cm

occupies of the volume of

Volume of one brick
=25 x 16 x 10
= 4000 cm3
1m3 =100 cm x 100 ¢cm x 100 cm
=1000000 m3

lem3 = 1 + 1000000m?
4000 cm3 = 4000 + 1000000 m?
=0.004m3.

1
Volume of mortar = (10) of volume

of wall

o) 3
=110/ % 57.6 = 5.76 m

Volume of all bricks
=57.6 —5.76

= 51.84 m3

No. of bricks used
=51.84 + 0.004

= 12960 bricks.

A box open at the top has its
outer dimensions 10 cm, 9 cm
and 2.5 cm and its thickness is
0.5 cm, find the volume of the
metal.
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Sol. Outer dimention = L. = 10 cm,

B=9etm & H=2.5cm
Outer volume = L x B x H
= 10x9x 2.5
= 225 cm3.
Thickness (w) = 0.5 cm
Inner dimension =

I=L-2w;1=10-205);l=10-1;1=9 cm

b=B

—2w; b=9-205);b=9-1;b =8 cm

h=H-w;,h=25-05h=2cm

7.

Sol.

Inner volume =1 x b x h

=9 x8x2

= 144 cm3.
Volume of the metal = outer volume

— inner volume

=225 — 144

= 81 cm3. Ans.
Marbles of diameter 1.4 cm are
dropped into a cylindrical
beaker, of diameter 7 cm,
contaning some water. Find the
number of marbles that should
be dropped into the beaker, so
that the water level rises by
5.6 cm.
Diameter of spherical ball (d)
=14 cm
Radius of spherical ball (r)
=14+ 2
= 0.7 cm

4
Volume of the sphere (v)= g“" 3

) - gxgxo_wo.wm (1)

Diameter of the cylinder (D)

=7 cm

Radius of the cylinder (R)
=7 <2
= 3.5 cm

Let the water level rives by &
= 5.6 cm

Then,

Volume of the cylinder of height
= 5.6 cm

and radius = 3.5 cm
V = nr2h

V- ?x3,5x3.5x5.6 (2)
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Sol.
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Let the number of balls dropped in
beaker = n

A%
n= —
v
Q x3.5x3.5x5.6
n = 7
é><%><0.7><O.7><0.7
3 7
_ 215.6
1.43
n =150.

Hence, number of marbles that
should be dropped into the beaker
= 150 marbles. Ans.
The internal and external
diameters of hollow hemispheri-
cal vessel are 24 cm and 25 cm
respectively. If the cost of
painting 1cm2 of the surface
areais ¥ 5.25, find the total cost
of painting the vessel all over.
Given : Internal diameter= 24 cm
Internal radius = 24 + 2
= 12 cm.
External diameter = 25 cm
External radius = 25 + 2
= 12.5 cm.
Surface area of internal
bowl = 2nr2

22
=2x7x12x12

=905.14 ¢cm?2

Surface area of external
bowl = 27R2

22
=2 x 7 x 12.5 x 12.5

=982.14cm?
Surface area of ring = n(R2 —r2)

22 x [(12.5)2 — (12)2]

7

22

v [(12.5 - 12) (12.5 + 12)]
22

=5 X 0.5 x 24.5

= 38.5 cm?
Cost of internal bowl

Sol.

10.

Sol.

=905.14 x 5.25 = 4,752 %X
Cost of external bowl
=982.14 x 5.25 = 5,156.25%
Cost of ring =38.5 x 5.25 =202.125%
Cost of painting the bowl=4752 +
5,156.25 + 202.125
=310,110.375.
Lead spheres of diameter 6 cm
are dropped into a cylindrical
beaker containing some water
and are fully sumberged. If the
diameter of the beaker is 18 cm
and the water rises by 40 cm,
find the number of lead spheres
dropped in the water.
Diameter of sphere = 6 cm
Radius of sphere= 6 + 2
=3 cm

4
Volume of sphere = gnr

=-xnx3x3x3

3
=36mn

Diameter of cylinder = 18 cm
Radius of cylinder = 18 + 2
=9 cm
Height of cylinder = 40 cm
Volume of cylinder = nr2h
=nx9x9 x40 =3240x
Number oflead spheres dropped in
water :

Volume of cylinder

Volume of sphere
3240n

3671
= 90 spheres.
The largest possible sphere is
carved out from a solid cube of
side 40m. Find the surface area
of the sphere. (Use n = 3.14)
The largest possible carved from a
cube must have diameter
= side of the cube

Diameter = 40 m
Radius = 40 + 2
= 20 cm
Surface area of sphere
= 4mr?

=4x3.14 x 20 x 20
= 5024 cm?2.
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11. Avesselin the shape of a cuboid
contains some water. If three
identical spheres are immeer-
sed in the water, the level of
water is increased by 2 cm.
If the area of the base of the
cuboid is 160 cm? and its height
12 cm, determine the radius of
any of the sphere.

Sol. Area of base of cuboid = 160 cm?
Volume of a sphere

= —nr
3

Volume of 3 spheres = 4nr3
Increased volume of water
=160 x 2
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= 320 cm?
Since the volume is increased
after immersing 3 spheres so,
increased volume of water will be
equal to the volume of 3 spheres

= 47tr3

22
4 x X r3 =320

EXERCISE 13.2

1. A solid is in the form of a right
circular cylinder, with a
hemisphere at one end and a
cone at the other end. The radius
of the common base is 3.5 cm
and the heights of cylindrical
and conical portion are 10 cm
and 6 cm, respectively, find the
total surface area of the solid.

Sol. Given : Radius of common base
= 3.5 cm
Height of cylindrical part
=10 cm

Height of conical part (A) = 6cm

Let ‘U be the slant height of cone

L= r*+h*
[l = \/(3.5)? +6%

= /12.25+36
I = J48.25 cm

[ =6.95 cm.
Curved surface area of cone (S;)
= mrl

=3.14 x 3.5 x 6.95

88 3 =2240
2240
r3 =
88
r3 =25.45
r = 3425.45
r =294 cm
= 76.38 cm?
35—, T
6 cm
1
1
1
1
: 10cm
=35 cm-n-:
1
1
1 ¥

Curved surface area of cylinder (S,)
= 2nrh
=2x3.14x3.5x%x10
= 219.8 cm?

Curved surface area of hemisphere

(S3) = 2nr?
=2x3.14x3.5x%x3.5
= 76.93 cm?

Total surface area of solid
=S+ Sg + S3

76.34 + 219.8 + 76.93
=373.11 cm?
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2.

Sol.

3.

Sol.
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A solid is composed of a
cylinder with hemispherical
ends. If the length of the whole
solid is 108 cm and the diameter
of the cylinder is 36 cm, Find
the cost of polishing the surface
at the rate of 7 paise per cm2.
(Use n = 3.14)

Diameter of cylinder = 36 cm
Radius of cylinder = 36 + 2

= 18 cm
108 ¢m
~.Radius of hemisphere = 18 cm

Height of the cylinder
=108 — (18 + 18)
=72 cm
TSA of the whole solid
= CSA of the cylinder + CSA of two
hemisphere
= 2nrh + 2(21r2)
= 2nrlh + 2r]
=2 x 3.1416 x 18 [72 + 2 x 18]
=113.0976[72 + 36]
=113.0976 x 108
=12214.5408
..The cost of painting =
12214.5408 x 0.07 =% 855.02.
Ans.
A decorative block is made of
two solids—a cube and a
hemisphere. The base of the
block is the cube with edge of
5 cm and the hemisphere
attached on the top has a
diameter of 4.2 cm. If the block
to be painted, find the total area
to be painted.
The decorative block is a combination
of a cube and a hemisphere.
For cubical portion
Each edge = 5 cm
For hemispherical portion
Diameter = 4.2 cm
Radius(r) = 4.2 + 2

Sol.

= 2.1 cm.
Total surface area of cube

= 6 x (edge)?

=6x5x5

= 150 cm?.
Here the part of cube where the
hemisphere is attached is not
included in the surface area.
..'The surface area to be painted
= Total surface area of cube + Area
of base of hemisphere + Curved
surface area of hemisphere
Total surface area
150 — nr2 + 2nr2
150 + mr2
150 + [3.14 x 2.1 x 2.1]
=150 + 13.86
= 163.86 cm?2
Hence the total surface area of
decorative block
= 163.86 cm?2.
A wooden toy rocket is in the
shape of a cone mounted on a
cylinder. The height of the
entire rocket is 26 cm while the
height of the conical part is 6
cm. The base of the conical
portion has a diameter of 5 cm,
while the base diameter of the
cylindrical portion is 3 cm. If
the conical portion is to be
painted orange and the
cylindrical portion yellow, find
the area of the rocket painted
with each of these colours.
Area to be painted orange = Curved
surface area of cone + base area of
cone — base area of cylinder

5,
& cm

26 cm

r

Area to be painted yellow = curved
surface area of cylinder + Area of
one bottom base of the cylinder
Curved surface area of the cone
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= nrl

Diameter of conical portion
=5 cm

-.Radius of conical portion
=5+2
= 2.5 cm

Height of conical portion (&)
= 6cm

Slant height of conical portion (/)

= Jh* +71?
I = 6% +(2.5)

[ =

= 6.5 cm.
C.S.A of cone= 3.14 x 2.5 x 6.5

= 51.025 cm?
Base of the cone =

Area of circle = nr2

= Radius of circle r

= 2.5 cm
Area of circle= 3.14 x 2.5 x 2.5
=19.625 cm?
Curved surface area of cylinder
= 2nrh

- Diameter of cylinder = 3 cm
.. Radius of cylinder (r) = 3 + 2
=15 cm
Height of cylinder (h)
= Total height
— height of cone
=26-6
= 20 cm
C.S.A. of cylinder
=2x3.14x 15 x 20
= 188.4 cm?
Base area of the cylinder = Area
of circle = nr2
Radius of circle (r)= 1.5 cm
Area of circle =3.14x1.5x1.5
= 7.065 cm?
Area to be painted orange
=51.025 + 19.625 — 7.0625
= 63.58 cm?
Area to be painted yellow
= 188.4 + 7.065

= 195.465 cm?2. Ans.
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A toy is in the form of a cone
mounted on a hemisphere. The
diameter of the base and the
height of the cone are 6 cm and
4 cm. respectively. Determine
the surface area of the toy. (use
n = 3.14)

Height of cone= 4 cm
Diameter of cone= 6 cm

Radius of cone= 6 + 2

=3 cm

Slant height of cone

JrX + h?
= /3% + 47

=5 cm

Lateral surface area of cone= nrl
=314 x3 x5

=47.1 cm?

Diameter of hemisphere
Radius of hemisphere
=6 <2

= 3 cm.

Lateral surface area of hemisphere
= 2mr?

=2x314 x3x3

= 56.52 cm?.

The surface area of toy = lateral
surface area of cone + lateral
surface area hemisphere

=47.10 + 56.52

= 103.62 cm?2.

A tent is in the form of a right
cylinder surmounted by a cone.
The diameter of cylinder is
24 m. The height of the
cylindrical portion is 11m while
the vertex of the cone is 16 m
above the ground. Find the area
of the canvas required for the
tent.

Diameter of the cylinder

=6 cm

=24 m
radious of the cylinder

=24 <2

=12 m
It's height =11m

C.S.A of Cylindrical Portion
= 2 nrh
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=2xnx12 x11

= (264 1) m?2
Radius of the cone = 12 m
Height =16 -11

= 5bm

Slant height of the cone
= 12° + 5
_ fiaai s
= V169

= 13m
6m
16'm
11 m
,-—'_'_-_'\ =
X e
C.S.A of cone = nrl
=nx 12 x 13
= (156 1) m2

Area of Canvas= C.S.A of Cylind -1
rical Portion +

C.S.A of Cone

= (264 1 + 156m) m?

= (420 n) m?

22
= (420 x 7n)m2

=1320 m2 Ans.
From a solid cylinder whose
height is 3.6 cm and diameter
2.1 cm, a conical cavity of the
same height and same diameter
is hollowed out. Find the total
surface area of the remaining
solid to the nearest cm2.
The outer surface area of cylinder
= 2nrh
=2x3.14 x 1.05 x 3.6

= 23.7384 cm?
Slant height of the cone

= h2 + 7‘2
\V(3.6)% +(1.05)2

v12.96 +1.10
\14.06

= 3.75 cm.

Hence, outer surface area of cone

nrl

3.14 x 3.75 x 1.05

=12.36375.

Surface area of cylindrical base =
nr2

=3.14 x 1.05 x 1.05

= 3.46185 cm?

Hence, total surface area of
remaining solid= The outer surface
area of the cylinder + Inner surface
area of hollow portion of cylinder
left + surface area of cylindrical
base=23.7384 + 12.36375 + 3.46185
=39.564.

Hence, the total surface area of
remaining solid to the nearest cm?
is 40 cm?. Ans.

. From a solid hemisphere whose

radiusis 2.1 cm, a conical cavity
of the same height and same
diameter is hollowed out. Find
the total surface area of the
remaining solid to the nearest
cm? and also find out the cost
of painting the remaining solid
green at the rate of I 1.25 per

square cm. (Use /2 =1.41]

Sol. TSA of remaining solid = 2nr2 + nrl
slant height of cone (/)

= h2 +r2
=y2.1% +(2.1%

= J4.41+4.41-882
= 2.97 cm
Now, TSA of remaining solid =
CSA of hemisphere + CSA of cone
= 2mr? + mrl
=nr 2r +1)
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= 3.14 x 2.1 [(2x2.1) + 2.97]

= 6.594 (4.2 + 2.97)

= 47.26.
Cost of painting remaining solid

= 47.26 x 1.25

= ¥ 59.08.
A toy is in the shape of a
cylinder with two equal cones
stuck to each of its ends. The
length of entire solid is 30 cm
and diameter of cylinder and
cones 10.5 cm and the length of
the cylinder is 14 cm. Find its
surface area.
Given : Length of entire solid

= 30 cm

Length of cylinder (k) = 14 cm
Length of two cone () = 30 — 14

= 16 cm.
16
Length of one cone (k) = 5
=8 cm
Diameter = 10.5 cm
10.5
. Radius = ——
2
= 5.25 cm.

Slant height of cone (/) = /5,2 | .2

=82 + (5.25)2

=9.57cm?.

Surface area of toy = Surface area
of 2 cones + surface area of cylinder.
= 2(nrl) + 2nrh
= 2nr ([+h)

22
=2x 7 X 5.25(9.57 +14)

_231(23.57)
T

_ 5444.67

7
= 777.81 cm?2.
A toy is in the shape of a right
circular cylinder with a
hemisphere on one end and a
cone on the other. The radius
and height of the cylindrical

Surface Area and Volumes |
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part are 5 cm and 13 cm
respectively. The radii of the
hemispherical and conical
parts are the same as that of
the cylindrical part. Find the
surface area of the toy, if the
total height of the toy is 30 cm.
Given : Total height = 30 cm
height of cylinder = 13 cm
height of cone =30-18
=12 cm.
Curved surface area of hemisphere
= 2mr2
=2x314 x5 x5
= 157 cm?.
Curved surface area of cylinder
= 2nrh
2x314 x5x 13
= 408.2 cm?.
Curved surface area of cone
= nrh
=3.14 x 5 x 13
= 204.1 cm?.
Surface area of toy
=157 + 408.2 + 204.1
=769.3.
Hence, surface area of toy 770 cm?
Rasheed got a toy, a playing
top (lattu) as his birthday
present, which surprisingly
had no colour on it. He wanted
to colour it with his crayons.
The toy is shaped like a cone
surmounted by a hemisphere.
The entire top is 5 cm in height
and the diameter of the top is
3.5 cm. Find the area he has to
colour.
Total surface area of the top
= curved surface area of hemisphere
+ curved surface area of cone.
Curved surface area of hemisphere
= 2mr2
.y, 22,85 85
- 7
= 19.25 cm?

Curved surface area of cone= nrl
Slant height of cone (I)=./r? + h?

Height of cone = Height of top —
Height of hemispherial part
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35
T 2
=3.25 cm

Slant height of the cone

2
- J[?’;] +(3.25)?

= 3.7 cm
C.S.A. of cone = 22 X 35 x 3.7
7 2
= 20.30 cm?
Area of top = 19.25 + 20.30
= 39.55 cm2. Ans.

A circus tent is in the form of
a right circular cylinder and a
right circular cone above it. The
diameter and the height of the
cylindrical part of the tent are
126 m and 5 m respectively. The
total height of the tent is 21 m.
Find the total surface area of
the tent. Also, find the cost of
the tent. If the canvas used cost
% 12 per square metre.
Given : Diameter of base

= 126 m
. Radius of base = 126 + 2

= 63 m
Height of cylindrical part

= bm

Total Height = 21 m

..Height of cone = 21 — 5

= 16 m
Slant Height of cone

= JrP+h°
(63)* + (16)°

\/3969 + 256
V4225

= 65 m.
Curved surface area of cone
= mrl
22

7x63x65

12870 m?2.
Lateral surface area of cylindrical
tent = 2nrh

22
=2x7x63x5

= 1980 m?2
Total surface area of tent

=12,870 + 1,980

= 14,850 m?
Total cost of tent

= 14,850 x ¥ 12

=% 1,78,200. Ans.

13. A tentis of the shape of a right

Sol.

circular cylinder up to height
of 3m and conical above it. The
total height of the tent is 13.5
m and the radius of the base is
14m. Find the cost of cloth
required to make the tent at
the rate of ¥ 80 per m2.
Given : Radius of base (r)= 14 m
Height of cylinder (A)= 3 m
Total height of tent = 13.5 m
Height of cone = 13.5 — 3
= 10.5 m
Slant hight of cone (1)

= JrP+h°
(14)* + 10.5)°
=17.5 m.
Curved surface area of cone= nrl

22
= x 14 x 17.5
=770 m2
Lateral surface area of cylinder
= 2nrh

22
=2x7x14><3

= 264 m?

Total surface area of tent
=770 + 264
=1,034m?2.

Cost of tent
= 1,034 x ¥ 80
=3 82,720

14. A tentis of the shape of a right

circular cylinder upto A height
of 3 metres and then becomes a
right circular cone with a
maximum height of 13.5 metres
above the ground. Calculate the
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cost of painting the inner side
of the tent at the rate of ¥ 2 per
square metre, if the radius of

the base is 14 metres.
Given :Radius of base (r)= 14 cm

Height of cylinder ()= 3 m
Total height of tent=13.5 m
Height of cone=13.5-3
=105 m
Slant height of cone (/)

= JrP+h°
14 +10.5

=17.5 m
Curved surface area of cone = nrl
22
= x 14 x 17.5
=770 m2
Lateral surface area of cylindrical
part = 2nrh

22
=2x7x14x3

= 264 m?2
Total surface area of tent
=770 + 264
= 1034 m?2.
Cost of tent= 1034 x 3T 2
=% 2,068.

15. A medicine capsule is in the

Sol.

form of a cylinder with 2
hemispheres stuck to each of
its ends. The length of the entire
capsule is 16 mm and the
diameter of the capsule is 14
mm. Find its surface area.
Given : Diameter of capsule
= 14 mm

Radius of capsule = 14 + 2

= 7 mm Lenght of entire capsule
= 16 mm

Length of cylindrical part = Total
length — radius of two hemisphere
=16 - [2 x 7]

=16 - 14

= 2 mm

Curved surface area of hemisphere
= 2mr2

22
=2x7x7x7
= 308 mm?2.

Surface Area and Volumes |
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Curved surface area of cylinder
= 2nrh

2 22 7 x 2
= — X X
7

= 88 mm?2.
Total surface area = C.S.A. of two
hemisphere + C.S.A. of cylinders
= (2 x 308) + 88
=616 + 88
= 704 mm?
Two cubes each of volume 125m3
are joined end to end. Find the
surface area of the resulting
cuboid.
Volume of each cube = 125 m3

Volume of cube = (side)3

125 = (side)?

3125 = side
side = 5m.
When 2 cubes are joined,
Lenght of cuboid= 5 + 5
=10 m
Breadth of cuboid = 5 m
Height of cuboid= 5 m
Surface area of cuboid
=2(b + bh + hl)
=2[10x5)+ (B +5)x (10 x 5)]
=2 [560 + 25 + 50]

A toy is in the form of a cone of
radius 7 cm mounted on a
hemisphere of same radius. The
total height of the toy is 15 cm.
The toy is to be painted blue.
If the rate of painting is< 0.50 per
sq.cm. Find the surface area to be
painted and cost of painting.

Given : Radius of cone = 7 cm

Total height of toy = 15 cm
height of cone = 15 - 7
= 8 cm

Slant height of cone = ./r? + A2
= J7* + 8

Total surface area of toy
= 2nr? + mrl
= nr(2r + 1)
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22
= X 7 (2% 7))+ 10.63]

= 22(14 + 10.63)
=22 x 24.63

= 541.86 cm?
Cost of painting

= 541.86 x 0.50 %

=3 270.93

EXERCISE 13.3

A juice seller was serving his
customers using glasses. The
inner diameter of the
cylindrical glass was 5 cm, but
the bottom of the glass has a
hemispherical raised portion
which reduced the capacity of
the glass. If the height of the
glass was 10 cm. Find what the
apparent capacity of the glass
was and what the actual
capacity was. (Use © = 3.14)
Given : Diameter of glass = 5 cm
. Radiusof glass W =5+2=2.5cm
Height of glass (h) = 10 cm
Actual capacity of glass = Volume
of cylindrical part
nreh
3.14 x 2.5 x 2.5 x 10
= 196.25 cm?.
Apparent capacity of glass =
Volume of cylindrical part — Volume
of hemispherical raised portion

2 3
= 196.25 — gm‘

=196.25 — [; x3.14x2.5x2.5x 2.5}

=196.25 — 32.59
=163.66 Ans.
A solid toy is in the form of a
hemisphere surmounted by a
right circular cone. Height of
the cone is 2 cm and the
diameter of the base is 4 cm. If
a right circular cylinder
circumscribes the toy, find how
much more space it will cover.
Given : Height of cone = 2 cm
Diameter of base= 4 cm

Radius of base= 4 + 2

=2 cm

1
Volume of cone = 3 nr2h

Sol.

= — XU X2x2x2

1l
Lw|oo Wk
a

2
Volume of hemisphere = 3 3

2 16
= —XnmTXx2x2x2 = —m=x
3 3
Vol ft —8l+@
olume of toy = 3 3
_241t
3
= 8.

. A solid wooden toy is in the

shape of a right circular cone
mounted on a hemisphere. If
the radius of the hemisphere is
4.2 cm and the total height of
the toy is 10.2 cm, find the
volume of the wooden toy.

|

10.2

cm 42

I cm

7

Radius of the hemisphere = 4.2 cm
Height of the toy = 10.2 cm
.. Height of the cone= 10.2 — 4.2
= 6 cm
Radius of the cone = 4.2 cm
Volume of the toy = volume of
hemisphere + volume of cone

2 1

= 57[7'3 + gnrzh
1,

= —nr” 2r + h)

w
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1 22
=§><7 x4.2x42(2x42+6)

_388.08(14.4)

21
_ 5588.352

21
= 266.112 cm?
.Volume of the toy = 266.112 cm3.
A cylindrical container is filled
with ice-cream whose, diameter
is 12 cm and height is 15 cm.
The whole ice-cream is
distributed to 10 childrens in
equal cones having hemispheri-
cal tops. If the height of conical
portion is twice the diameter
of its base, find the diameter of
the ice-cream cone.
Given : Diameter of cylindrical
portion (D) = 12 cm
.. Radius of cylindrical portion (R)
=12+ 2
=6 cm
Height of cylindrical portion (H) =
15 cm
Let the radius of cone (r) = r
. Diameter of cone = r x 2 = 2r
.. Height of cone = 2r x 2 = 4r
Volume of cylindrical portion = 10
(volume of conical part + volume of
hemisphere)

=a2H =10 [;nr2h+§m‘3}
=>ntx6x6x15

=10 Bnr2 ><4r+§nr3}

4 3 2 3
= bH40x =10 |gmr” +_mr
3 3
50 6 4
=~ 10 "7 3
= Bdn = 2mr3
54rn
g _ 9231
= ™= Ton
= r3=27
= r3=3
.. Diameter of ice cream cone
=3 x2=6cm.

A solid is in the form of a
cylinder with hemispherical
ends. The total height of the
solid is 19 cm and the diameter

Surface Area and Volumes |
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of the cylinder is 7 cm. Find the
volume and total surface area
of the solid.

T A

7},cm

I

12 cm

|

7Cm

19 cm

NI

7
Given : Radius of cylinder () = 5

7
height of cylinder () =19-2x 3

=12 cm
volume of solid =
volume of cylinder + volume of 2
hemispheres

= nr2h + 2(2“"3)

-ox () <2 5]
=T X 2 X + 3 2

=147 n + 57.16 &

=204.16 ©

=204.16 x 3.14

= 641.67 cm3.

Total surface area = curved surface
area of cylinder + surface area of
two hemispheres

= 2nrh + 2(27r2)

= 2nr(h + 2r)

7
= 2nx 5(12 +7)

2 7
242

=2x Xy

a2+ 17

_14 1(12 7)
= 7x 2 +

=22 x 19 cm?

= 418 cm? Ans.
Find the volume of a Gulab
jamun in the form of a right
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circular cylinder with hemis- o o 99xT
pherical ends whose total R%-r"=00 1
length is 2.7 em and the (R-r)(R+r) =225
diameter of each hemispherical 05 (R +r) =225
end is 0.7 cm. R+r—%
Diameter of cylinder = 0-7 cm T 05
Radius of cylinder = 0-7 + 2 R+r=45 .. 2)
- 035 cm On adding equation (1) and (2) we get,
Total height =27 cm On substimp B25
Height of cylinder n su stituting value o in
equation (1) we get
=27-(2x035) 25 _r =05
=2 cm r=25-05
Volume of cylinder = nr2h r=2.
29 Hence, outer radius = 2:5 c¢cm
= %x035%x 035 x 2 and inner radius = 2 cm.  Ans.
7 8. A solid iron pole having a
=0-77 cm2 cylindrical portion 110 cm high
and of base diameter 12 cm is
: _2 3 surmounted by a cone 9 cm high.
Volume of hemisphere = 3 ™ Find the massyof the pole, givgen
that mass of 1 cm3 of iron is 8 g.
_ 2 < 22 « (0-35)3 Sol. Given : Height of cylindrical
3 7 portion (h) = 110 cm
—0-09 cm3 Base diameter of cylindrical portion
Volume of gulab jamun - 12 em . )
= Volume of cylinder + Volume of 2 Radius " flizc;n2

hemispheres
0-77+(2x0:09)

=0-95 cm3. Ans. !
The difference between outside
and inside surface areas of _

cylindrical metallic pipe 14 cm
long is 44 cm2. If the pipe is
made of 99 cm3 of metal, find the
outer and inner radii of the

Height of cone= 9 cm

pipe. 110 cm
Given : Height of metallic pipe =
14 cm. Difference between outside
and inside surface areas = 44 cm?
Difference between outside and n
inside curved surface area of cylinder
=2nRh —27nrh 12 cm
44 cm? = 2nh (R—r) Radius of base of cone
R_ro 44 7 = Radius of base of cylindrical
T 92%992%x14 portion = 6 cm

R-r=05 ... 1) Volume of solid = volume of
Given : The pipe is made of metal cylindrical portion + volume of
=99 cm3 conical portion
Volume of cylindrical metallical 1
pipe = tR2h — nr2h =nr?h + o wr2H

9 = nh (R2—r2) 3
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22

9
— 110 +—
:>,7 x6x6( 3}

22
:>7x6><6x113

Mass of pole = volume x mass

22 8
=5 x6x6x113 x ——— kg

7 1000
715968
7000
=102-281 kg. Ans.

9. Aright-angled triangle, whose
sides are 15 ecm and 20 cm, is
made to revolve about its
hypotenuse. Find the volume
and the surface area of the
double cones so formed.

(n = 3-14)

Sol. When a right angled triangle is
revolved around its hypotenuse, a
double cone is formed with same
radius but with different heights.

A
20 cm
Y|

oo

(@]

D
It is given that AB = 15 ¢cm, AC =
20 cm
Let OB =x and OA =y
In right angle trian 2gle ABC
= AC? + AB?
BC2 =202 + 152
BC? =400 + 225

= V625
BC =25 em
In AOAC
AC? = OA2 + 0OC?
202 = Y2 + (BC - OB)?2
400 = Y2 + (25 — X)?
400 = Y2+ 625 50X + X2
400 = 152 + 625 — 50X
50X =450
X=9cm
In AOAB
AB2? = OA2 + OB2

Surface Area and Volumes | 291
152 =X2+Y%2 ... 1)
From equation (1)
152 = 92 4 42
y2 =225 - 81
y2 =144
y =12 cm
Also, OC =25 - X
=25-13
= 12 cm?
Now, volume of cone,
v = 1/3 nr2h

Hence, volume of double cone
= 1/3 n (OA)2 x BO

+ 1/3 1 (OA)2 x OC
= 1/3 n (12)? x (OB + OC)
=1/3 x 314 x 144 x 25
= 3768 cm?.
Curved surface area of cone = nrl
=314 x 12 x (15 + 20)
= 13188 cm?2. Ans.

10. A blacksmith, Sujan made a
pillar which consists of a
cylindrical portion 2:8 m high
and 20 cm in diameter and a
cone 4-2 cm high is surmounting
it. Find the weight of the pillar,
if 1 cm3 of iron weighs 7-5 grams.
Sol. Given : Height of cylindrical portion

(H) =28m

= 280 cm
Diameter of cylindrical portion

= 20 cm
. Radius of cylindrical portion

=20+2

= 10 cm.
Height of cone () = 4-2 cm
Volume of pillar = Volume of
cylinder + Volume of cone

1

nr2H + 3 nr2h

(o

22
7 x 10 x 10 x
[280+42j
3
= 88440 cm3.
Weights = 88440 x 7-5

= 663300 g
= 6633 kg.

Ans.
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A rocket which was prepared
is in the form of a cylinder
closed at the lower end with a
cone of the same radius
attached to the top. The
cylinder is of the radius 2-5 m
and height 21 m and the cone
has the slant height 8 m.
Calculate the volume of the

rocket. (\/231 = 15-1987),

Curved surface area of cone = nrl

22
= x 2:5 x 8

= 62:86 m2.
Curved surface area of cylinder
= 2nrh

22
=2x7x2'5x21

= 330 m2.

Area of base circle of cylinder = nr?

22
=7 x 25 x 25

= 19-64 m2.
Total surface area of the rocket =
62-86 + 330 + 19-64

= 412-5 m?
Volume of cylinder = nr2h

22
= x2:5x25%x21

=412-5 m3
Now, h2 = 82 — (2:5)2
h?2 =64 -625
h? =57-75
h = /5775
h =176 m.

Volume of the cone = 1/3 wr2h

12
=3 %X 7 x 25 x 25 x 7-6

= 49-76 m3.

Total volume of rocket = 4125 +
49-76

= 462-26 m3. Ans.

An iron pillar has some part in
the form of a right circular
cylinder and remaining in the
form of a right circular cone.
The radius of the base of each
of cone and cylinder is 8 cm.

Sol.

13.

The cylindrical part is 240 cm
high and the conical part is 36
cm high. Find the weight of the
pillar, if one cubic cm of iron
weight 7-8 grams.

The volume of the cylindrical part
= nrh

%x 8 x 8 x 240

= 4827429 cm3.

The volume of the conical part =
1

5 T x base x area x height

3
1 22

=§x7x8x8x36

= 2413-71 cm3.

Total volume =48274-29 + 2413-71
= 50688 cm?

Mass = Density x Volume

=17-8 g x 50688
= 395366-40 grams
= 39536 kg. Ans.

A vessel is a hollow cylinder

fitted with a hemispherical
bottom of the same base. The

2
depth of the cylinder is 4§m

and the diameter of hemisphere
is 3-5 m. Calculate the volume
and the internal surface area
of the hollow cylinder.

Sol. Given :Diameter of the hemisphere

=35m

Radius of the hemisphere = 3.5/2

=175 m

Height of the hemisphere, 2 = 14/3 m
Total volume of the vessel = Volume of

the cylinder + Volume of the
hemisphere

V = nwr2h + gnr3
3
V=mn? h + %r)

2
V= 2,72x (1-75)2 (14/3 + 3 X 1.75)

V =67.375/7 (14/3 + 3.5/3)
V =9.625 (17.5/3)
V =168.4375/3
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V = 56.15 m3.

Internal surface area of hollow cylinder

14.

Sol.

= Curved surface area of cylinder
+ Curved surface area of
hemisphere

= 2nrh + 2nr2

=2nr (h +r)

22
=2 x 7 X 1.75 (14/3 + 1.75)

22
=2 X % 1.75 [(14 + 15.25)/3]

= 44 x 0.25 [19.25/3]
=11 x 6.416

7
- 3 LA
70.58 m? or 70 19 m°.

Hence, The volume of the vessel
= 56 m3 and, The internal surface
area of the hollow cylinder = 70.58

Ans.

Kartik, an engineering student
was asked to make a model in
his workshop, which was
shaped like a cylinder with two
equal cones attached at its two
ends; the diameter of the model
is 3.5 cm and its length is 18 cm,
if each cone has a height of 4
cm. Find the volume of the
model that kartik made.

7
3 3
mor7012m.

n=4cm

3.5cm

18 cm

Since the model contains cylinder
and 2 cones

Volume of air contained in model
= Volume of model

= Volume of cylinder +

Surface Area and Volumes | 293
Volume of two cones
Volume of model
1
= wr?h + 2 (3”2}1)
22
=7 x 1:75 x 1-75 x 10 +
2(1x22><1'75>< 1'75><4j
3 7
22 2
i — . . 10+ =x4
7 % 175 x 1-75 ( 3 j
= 9625 x 12:67
=121-92 cm3. Ans.
15. A wooden toy is in the form of
a cone mounted on a

Sol.

16.

hemisphere with the same
radius. The diameter of the base
of the conical portion is 6 cm
and its height is 4 cm.
Determine the volume of the
toy. Also find the mass if the
mass of 1 cm3 of wood is 3.5 g.
Given : Radius of cone = Radius of
hemisphere
= 6+2 =3 cm.
Height of conical portion = 4 cm
Volume of cone = volume of cone
+ volume of hemisphere

1 2

=§nr2h+§nr

3

w2 [h + 2r]

22

7

22
x7x3x3x10

= 94-29 cm3.
Mass =volume x mass per cubiccm
=94-29 x 3'5
= 330 gm. Ans.
From a solid cylinder whose
height is 82 cm and diameter
3:5 cm, a conical cavity of the
same height and same diameter
is hollowed out. Find the
volume of the remaining solid
to the nearest cm3.

x3x34+2x3)

X

Wl Wik Wl
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Sol. Given : Height of cylinder = 8-2 cm

17.

Diameter of cylinder = 3-5 cm
Radius of cylinder = 3-5 + 2
=175 cm
Volume of remaining part
= volume of cylinder — volume of

conical part

1
= nr2h — 3 nr2h

1
nr2h [1 - 3}

22 2
=7 x 175 x 175 x 82 x 3
= 52:62 cm3.

Ans.
Building is in the form of a
cylinder surmounted by a
hemispherical vaulted dome

19
and contains 41 o1 m3 of air. If

the internal diameter of the
building is equal to its total
height above the floor, find the
height of the building.

Sol. Given : Volume of air

=41£

880
g1 M
Internal diameter (d) = H
Internal diameter = 2r = H
Total Height of the building
H=2r
Height of the building =
Height of the cylinder + Radius of
the Hemisphere dome

(1)

H=h+r
2r=h +r
(from equation) 1)
h=2r-r
h=r ...(2)

volume of air inside the building =
volume of cylindrical portion +
volume of hemispherical portion

23 880
_ 2 =/ —=
= nr¢h + 3 = o1
onh® 880
— 2 _ ="
=nh*h + 3 = 51
2 880

3 - 3 _ -
nh+3nh—21

18.

Sol.

2 880
3 11+—| = —/—
mh ( 3) = o1
15 5 _ 880
X3 = 91
880x3x7
21x5x22
=h3 =8
=h = 2.

h=r=2m
Total height of the building
H=2r,h=2x 2
=4 m
. Height = 4 m.
A carpenter, Abdullah prepared
a model which is in the form of
a cylinder with hemispherical
ends. The total height of the
solid is 19 cm and the diameter
of the cylinder is 7 cm. Find the
volume and the surface area of
the solid.
Given : Diameter of base = 7 cm
..Radius of base = 7 + 2
= 3'5 cm.
Total height = 19 cm
.. Height of cylinder
=19 - (35 x 2)
= 12 cm.
Total volume = volume of cylinder
+ volume of two hemispheres

2
=wr2h + 2 x (SW”?’)

4r
= T[I‘z (h + 3)

22 4

= . 5| 12+—=%x35

7 X 35 x 35 [ 3 j
2 50

= x 35 x 35 x 3

= 64167 cm3.

Surface area of solid

= Surface area of cylinder + Surface
area of two hemispheres

= 2nrh + 2(2nr2)
= 2nr (h + 2r)

22
=2x7x3-5(12+2x3'5)
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20.

Sol.

22
=2x7x3'5x19

= 418 cm?. Ans.
A toy is in the form of a right
circular cylinder with a
hemisphere on one end and a
cone on other end. The height
and the radius of base of the
cylindrical part 15cm and 7 cm
respectively. The radius of
hemisphere and the base of the
conical part are same as that of
the cylinder. Calculate the
volume of the toy, if the height
of the cone is 14 cm.
Given : Height of cylindrical part
(H) =15 cm
Radius of base (r) = 7 cm
Height of cone () = 14 cm
Volume of toy = Volume of
hemisphere + Volume of cylinder +
Volume of cone

2
= — wd + w2H +

3 3 nr2h
2r 1A
=mq2 | —+H+—
r [ 3 +11 + 3 }
22

2 1
- — —xT7T+15+=x14
S oo [Bererse L]

@ [14+15+14}
= x 7T x7 3 3

22 73
= x 7T x 7 x 3
= 3747-33 cm3. Ans.

A medicine capsule is in the
shape of a cylinder with two
hemispheres stuck to each of
its ends. The length of the entire
capsule is 15 mm and the
diameter of the capsule is 7mm.
Find the volume of medicine
contained in it.

Given : Length of entire capsule

= 15 mm

.. Length of cylinder (h)
=15-(3-5x2)
= 8 mm

Diameter of base= 7 mm
Radius of base= 7 + 2
= 35 mm

Surface Area and Volumes |
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Volume of medicine contained in
capsule

= Volume of cylinder + Volume of
two hemispheres

2
w2h + 2 x (nr3j
3
4
nr2 [h+3r}

22
=7 x 35 x 35

=385 x 12:67

= 487-79 mm3.

A vessel in the form of an
inverted cone. Its height is 8
cm and the radius of its top,
which is open, is 5 cm. It is
filed with water up to the rim.
When lead shots, each of which
is a sphere of radius 0°5 cm are
dropped to the vessel, one
fourth of the water flows out.
Find the number of lead shots
dropped in the vessel.
Number of lead shots

Volume of water flows out

[8+4x3'5}
3

Volume of one lead shot

1
Volume of water flows out = 1
Volume of cone

8cm
=ix%xnr2h
1 1 22
=Zx§x7x5x5x8
1 4400 1100 3
"4t 2 21

Volume of one head shot = volume
of sphere
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TEI‘3

Lo ol

2
x x (0-5)

11
R — 3
=5 cm

Number of lead shots

1100 11
= 21 T 21

1100 21
S o1 11
=100

.. Hence these is 100 such lead
shots.

EXERCISE 13.4

Metallic spheres of radii 6 cm,
8 cm and 10 cm respectively are
melted to form a single solid
sphere. Find the radius of the
resulting sphere.

Given : Radius of spheres = 6 cm,
8 cm and 10 cm.

Volume of sphere = 3

5 T
Volume of all spheres = Volume of
metal = Volume of sphere one +
Volume of sphere two + volume of

sphere 3.

4 4 4
gnr13 + gnr23 + ETUB

3
T [7"13 + 7"23 + 7”33]
x 1 [63 + 83 + 103]

x m [216 + 512 + 1000]

W Wk Wik Wk

x wx 1728

= 2304 n cm?®.
.. Volume of new single solid sphere
= 2304~

4
3 rd = 2304x

3 _ 2304xmx3
r - -

T x4
r3 =1728
r=12.
Hence, Radius of resulting sphere
= 12 cm.
The radii of the internal and
external surfaces of a hollow
spherical shell are 3 cm and 5
cm respectively. If it is melted

Sol.

3.

Sol.

and recast into a solid cylinder
of height 22/3 cm, find the
diameter of the cylinder.
Radius of the external surface(R)
=5 cm

Radius of the internal surface(r)
=3 cm

Volume of the sphere

= Volume of cylinder

4
3™ R3 - 1rd) = wr2h

Ao |

n [(6)3 = (3)3] = r? x %

—(125 — 27) = r2 22
3 - —rx3

Lo =2k 2
3( )_rx3

392 9 29
- —— 242
3 3
2 392 x 3
22x 3
r2=17.81
r= 41781
r= 422

Diameter of the cylinder = 2 r
=2 x 4.22

= 8.4 m. Ans.
A solid sphere of radius ‘r’
melted and recast into a hollow
cylinder of uniform thickness.
If the external radius of the
base of the cylinder is 4 cm, its
height is 24 cm and thickness
2 cm. Find the value of ‘7.

4
Volume of sphere = gnr3.

Volume of hollow cylinder = nh
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[R{? — Ry’

Solid sphere is melted and casted
into hollow cylinder. Hence volume
of sphere is equal to volume of

cylinder.
4
gnr3 = nh [R{2 — Ry?
4 22 22
= - 3_ —— 2 _ 92
3x7xr_7><24[4 24]
4
g x 3 =24 x 12
3 24 x12x 3
= ——-—
4
r3 =216
r =6 cm. Ans.

Water is flowing at the rate of
3 km/h through a circular pipe
of 20 m internal diameter into
a circular of diameter 10 m and
depth 2m. In how much time,
will the cistern be filled ?
The length of water pipe is 3 km
= 3000 m.

The diameter of pipe is 20 cm = (20/
100) m.

Radius of the pipe = 10 cm
=(10/100) m.

Thus, the volume of water in pipe
= nr2h

= (10)2 3000
=**1100) *
Volume = 307 m3.
Thus 1 m water can be filled in

. . 60 .
cistern in = | —— | minutes
307

2
= — minutes
T

Volume of cistern =t x 5 x 5 x 2
= 50m.

Hence, it take time = 50 x 7 x -

= 100 minutes

= 1 hours 40 minutes. Ans.
Water flows at rate of 2 km/h
through a circular pipe of 14

Surface Area and Volumes |
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cm internal diameter into a
cistern 1-1 x 35 x 4 m3. How
long would it take to fill the
cistern ?

The radius of the pipe

=14 + 2

=7 cm

The area of the mouth of pipe

= nr?

=314 x7x7

= 153-86 cm?

The Volume of the tank
=11x35x4

=154 m3

= 15400000 cm3

Volume of water coming out of pipe

= 153-86 x x

.. 153-86 x x =15400000
x = 100091 cm

water flows at the rate

= 2km/h
= 200000 cm in 1 hour
T k 100091
. Time taken = 7200000

= 0-500 hour

= 30 minutes Ans.
Water flows at the rate of 10
metres per minute through a
cylindrical pipe 5 mm in
diameter. How long would it
take to fill a conical vessel
having base diameter of 42 cm
and depth of 24 cm.
Radius of the pipe = 5 + 2
=25 mm x 1/10 cm = 0-25 cm.
Speed of water = 10 m/min.
= 1000 cm/min.
Volume of water that flows in 1
minutes = nr2h

22
X 0-25 x 0-:25 x 1000

[1375] 3
=77 ) m

Radius of conical vessel = 42 + 2
=21 cm

Depth of conical vessel = height =
24 cm

Capacity of vessel = volume = 1/3
nr2h
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1 22
=3 X 7x21x21x24
= 11088 cm?
Therefore, Time required to fill the

vessel =
Capacity of vessel

Volume of water flowing per minute

_ 11088
1375
7

11088 x 7
~ 1375

= 56-448 minutes Ans.
A sphere of radius 42 cm is
melted and recast into the
shape of a cylinder of radius 6
cm. Find the height of the
cylinder.

Given : Radius of sphere = 4:2 cm
Radius of cylinder = 6 cm
Volume of sphere = Volume of
cylinder

4
§m3=nr2h
4 — x 42 x 42 x 4-2
3 X g X X X
22
=7x6x6xh
n 4x42x%x42x4-2
- 3x6x6
h = 2-744 cm.

Hence, height of cylinder = 2:744 cm
A copper sphere of radius 3 cm
is melted and recast into a right
circular cone of height 3 cm. Find
the radius of the base of the
cone.
Given : Radius of sphere = 3 cm
Height of cone = 3 cm
Volume of sphere = Volume of cone
4 1
3 nrd = 3 nr2h
4 2
3 X 7ox I3 x3x3

1 22
= — x — xr2x3

3 7

4x22x3x3x3x3x7
3xT7Tx22x3

r2 =

r2 = 36

/36

r = 6 cm.
Hence, radius of cone = 6 cm.
9. A solid metalic sphere of
diameter 28 cm is melted and
recast into a number of smaller

r =

2
cones, each of diameter 4 3 cm

and height 3 cm. Find the
number of cones so formed.

Sol. Given: Diameter of sphere = 28 cm
..Radius of sphere (R) = 28 + 2
=14 cm
Diameter of each cone
P
-3
14
=3 cm
. Radius of each cone (r) = % +%
14 1
= — X —
3 2
7
= —cm.
3
Let no. of cones = N
Volume of all cones = Volume of
sphere
1 o 4
k| _ Z _ps3
N[ 3 r } = 3 nR
N(2h) = 4R3
N 4R?
)
N - 4x14x14x14
z X z x 3
3 3
N =672.
Hence, No. of cones = 672 cones.
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11.

Sol.

12.

How many coins 175 cm in
diameter and 2mm thick must
be melted to form a cuboid
1lcm x 10 cm x 7 em ?
Diameter of coin= 1-75 cm
Radius of coins = 1-75 + 2
= 0-875 cm
Height of coin= 2 mm
=02 cm
Volume of one coin = nr2h

22
=7 x 0-875 x 0:875 x 0-2

= 0-48125 cm3
Volume of cuboid
=11lcm x 10 cm x 7 cm
Let the number of coins = n
Volume of n coins

= Volume of cuboid
nx048125 =11 x 10 x 7

11x10x 7
"= 048125
n = 1600.
.. No. of coins = 1600 coins.
Ans.

A rectangular water tank of
base 11m x 6m contains water
upto a height of 5m. If the water
in the tank is transferred into
a cylindrical tank of radius
35m, find how high will the
water level be in this tank.
Water level = 5m

height = 5m

Volume of tank =1 x b x h
=5x6x11
= 330m3

Volume of cylindrical tank will be
Volume of cuboid tank = 330
nr2h = 330

2
2 x 35 x 3:65 x h =330

330 x 7
3-5 x 35 x 22
h =8-57m
.. The water level in the tank will
be 8:57m high.
A cylindrical vessel, having
diameter equal to its height, is

Surface Area and Volumes |
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full of milk. It is poured into
twoidentical cylindrical vessels
with diameter 42 cm and height
21 cm. These vessels are filled
completely. Find the diameter
of the cylindrical vessel.
Given :
Diameter of each of cylindrical
vessels = 42 cm
..Radius of each vessel
=42 + 2
=21 cm
Height of cylindrical vessel
=21 cm
.. Diameter of big cylindrical vessel
= height of cylindrical vessel
Let diameter and height of
cylindrical vessel = x
.. Radius of big cylindrical vessel
= x/2
Volume of big cylindrical vessel
= Volume of 2 vessels
mR2h = nrh + nrlh

nR2h = 2nr2h
x X
T X 9 X 2 X X
=2 xnx21 x 21 x 21
x3 =4 x2x21 x21 x21
x=Y2x2x2x21x21 x21
x=2x21
x =42

Hence, diameter and height of
cylindrical vessel

=42 cm. Ans.
A cylindrical tub of radius 5 cm
and length 98 cm is full of
water. A solid in the form of a
right circular cone of height 5
cm mounted on a hemisphere
of common diameter 5 cm is
immersed into the tub, find the
volume of water left in the tub.
Given :

Radius of cylindrical tub = 5 cm
Length of cylindrical tub height =
9:8 cm

Height of circular cone = 5 cm
Diameter of hemisphere cone = 5
cm


http://www.print-driver.com/order?demolabel-en

300

14.

Sol.

| Anil Super Digest Mathematics X

-.Radius of hemisphere cone 5 + 2

= 25 cm

Volume of cylindrical tub = nr2h
22

=7 % 5 x5 x 98

=770 cm?

Volume of hemisphere = %nrs’
2 22

=§x7x2'5x2-5x2'5

= 32:74 ¢cm?3
1
Volume of cone = 3 nrih
1

1 22
_3x 7 x 25 x 25 x5

= 32:74 cm?
Volume of solid = Volume of
hemisphere + Volume of cone
=32-74 + 32:74
= 6548 cm?
Volume of water left= Volume of
cylindrical tub — Volume of solid
=770 — 6548
= 704-52 cm?. Ans.
Water in a canal 1:-5m wide and
6m deep is flowing with a speed
of 10 km/h. How much area will
it irrigate in 30 minutes if 8 cm
of standing water is desired.
Canal is a shape of cuboid where
Breadth = 6m and Height = 1-5m
Speed of canal = 10 km/h
length of canal in 1 hour = 10 km
length of canal in 60 minutes

= 10 km
length of canal in 1 minutes

1
= (60 X 10} km

length of canal in 30 minutes

30
@xlo

=5 km

5 km =5000m
Volume of canal
= Length x Breadth xHeight
= (5000 x 6 x 1-5) m3
Volume of water in canal
=Volume of area irrigated x Height
5000 x 6 x1'5 = Area irrigated x 8

15.

Sol.

16.

Sol.

5000 x 6 x 15

8

Area irrigated = 562500 m2.

A 20 m deepwell with diameter
14 m is dug up and the earth
from digging is evenly spread
out to form a platform 20 m x
14 m. Find the height of the

Area irrigated =

platform.

Diameter of the well = 14 m
14

.. Radius of the well = 5

= 7 cm.
Depth of the well = 20 m
Volume of the mud dug from the
well = nrh

22

7x7x7x20

3080 m3

Area of the rectangular platform
where the mud spread = 20m x14m
Let the height of the platform A
metres.

Volume of the platform = Volume
of the mud dug from the well

20 x 14 xh = 3080

3080
h = Sox1a
3080
h = 280
h =11 m. Ans.

A well with inner radius 4 m is
dug 14 m deep. Earth taken out
of it has been spread evenly all
around to a width of 3 m to
form an embankment. Find the
height of the embankment.
The well is cylindrical.
So,Volume of well = nr2h

22
Volume=7x4x4x14

= 704 m3
The width of embankment is 3m
Volume of soil = 704 m3
nh (R2 — r2) =704

22
% h (72 — 42)=1704
704 x 7

22 x 33
h =679 m. Ans.
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A well with 10m inside
diameter is dug 14m deep. Earth
taken out of it and spread all
around to a width of 5m to form
an embankment. Find the
height of the embankment.
Given, Radius of the well= 5 m
Height of the well= 14 m
Width of the embankment = 5 m
Therefore, radius of embankment
=5+5
=10 m
Volume of well = Volume of
embankment
nh (R2 — r2) = wr2h

2
— x h (102 - 52)

7
22
= - xbHxb5x1l4
7
1 22x5x5x14x7
= 22 x 7 x 75
h =4-67m. Ans.

The rain water from a roof 22
m x 20 m drains into a
cylindrical vessel having
diameter of base 2 m and height
35 m. If the vessel is just full
find the rainfall in cm.
Given :
Height of cylindrical vessel =3.5 m
Diameter of cylindrical vessel =2m
.. Radius of cylindrical vessel
=22
=1 cm
length of roof = 22 m
width of roof = 20 m
Volume of rainfall on roof
= Volume of tank
length x breadth x height = nr2h

22
2x22xh=7

22x 1x1x35
B 7 x 2 x 22
h =0-25m
= 2-5 cm. Ans.
A solid iron rectangular block
of dimension 4:4m, 26 m and
1 m is cast into a hollow cylin-

x1x1x35

Surface Area and Volumes |
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drical pipe of internal radius

30 cm and thickness 5 cm. Find

the length of the pipe.

Volume of iron

= (440 x 260 x 100) cm3

Internal radius of pipe (R) =30 cm

External radius of pipe (r) = 5cm +
30cm = 35 cm

Let the length of the pipe be ‘A‘ cm

Volume of iron in pipe = External

Volume - Internal volume

440 x 260 x 100 = nr2h — tR2h

440 x 260 x 100 = nth (r2 — R2)

22
440x260x100 = —- xh(352-302)

22
440 x 260 x 100= A x Ll x (35 +
30) (35 - 30)

22
440 x260x 100 = A x 2 x 65 x5

440 x 260 x 100 x 7

65 x 5 x 22
11200 cm

=112 m. Ans.
Water flows at the rate of 10m/
min through a cylindrical pipe
5mm in diameter. How long
would it take to fill a conical
vessel whose diameter at the
base of 40 cm and depth 24 cm ?

Volume of water flows = 3 nr2h

1 22
=§ X 7x20x20x24
=10057-14 cm3.
Volume of water flows in 1 minute

= nr2h

2 25 25
=7x10x10><000
= 196-43 cm3.

Therefore, time required to fill the
vessel
10057-14
196-42
51 min 12 sec. (Approx)
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What length of a solid cylinder
2cm in diameter must be taken
to recast into a pipe of length
16 cm, external diameter 20 cm
and thickness 25 mm ?
Given :
Diameter of solid cylinder= 2 cm
Radius of solid cylinder
=22
=1 cm
Volume of solid cylinder = nr2h
=nx1x1x~h
= 1h
Length of hollow cylinder,
(h) = 16 cm
External diameter = 20 cm
.. External radius = 20 + 2
=10 cm
Thickness = 2:5 mm
=025 cm
Internal radius
=10 - 025
=975 cm
Volume of hollow cylinder
=nRZ-rd)h
=n[(10)2-(9:75)%] x 16
=nx025x19-75x 16
= 79n
Volume of solid cylinder
= Volume of hollow cylinder

nh = 791
79r
T oon
h =79 cm. Ans.

Selvi’s house has an overhead
tank in the shape of a cylinder.
This is filled by pumping water
from a sump (underground
tank) which is in the shape of
a cuboid. The sump has
dimensions 157 m x 1:44 m x 95
cm. The overhead tank has its
radius of 60cm and its height is
95 cm. Find the height of the
water left in the sump after the
overhead tank has been
completely filled with water
from a sump which had been
full. Compare the capacity of
the tank with that of the sump.
(Use & = 3-14).

Sol. Volume of water left in cuboidal

sump after filling the tank =
Volume of cuboidal sump — Volume
of cylindrical tank
Volume of cuboidal sump
Length () = 1-57 m
Breadth (b) = 1:44m

Height (h) = 95 cm

1
=95 % 700

=0-95m
Volume of sump
= length x Breadth x Height
=157x 1-44 x 0-95
= 214776 m3
Volume of overhead tank
Height of overhead tank = 95 cm

1
=95 % 100
=0-95m
Radius = 60 cm
1
=60 x 700
=060 m
Volume of overhead tank = mwr2h
22
= X 0-6 x 0-6 x 0-95
=1-075m3

Volume of water left in the cuboidal
sump after filling the tank =
Volume of cuboidal sump — Volume
of cylindrical tank

=2-147 - 1-073
=1:073 m?3
Volume of water left in cuboidal
sump = 1-:073
Length x Breadth x Height
= 1-073
1-57 x 144 x h=1-073
b e 1-073
~ 1-57 x 1-44
h=0475 m
h =475 cm
Height of water left in sump
=475 cm

Also,

Capacity of tank
Capacity of sump
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Volume of tank

~ Volume of sump
1-073

= 92147
1
= — Ans.

o
A cone of height 24 em and
radius of base 6 cm is made up
of modelling clay. A child
reshapes it in the form of a
sphere. Find the radius of the
sphere.

Height of cone = 24 cm

Radius of base = 6 cm
Volume of the cone

=Volume of the sphere
1 4
3 nr2h = §RR3
r’h = 4R3
RS — r27h
T4
RS - 6 x6x24
B 4
R3 =216
R = 3216
R =6 cm. Ans.

A cylindrical vessel, 16 cm high
and 9 cm of radius of the base,
is filled with sand. This vessel
is emptied on a marble floor
and a conical heap is formed. If
the height of conical heap is 12
cm. Find the radius and slant
height of the heap.
Given :
Height of cylindrical vessel = 16 cm
Radius of cylindrical vessel =9 cm
Height of conical heap = 12 cm
Volume of cylinder = Volume of cone
wr2h = 1/3 nR%H

r2h = 1/3 R2H
1
9x9x16=§ x RZ x 12
R? - 9x9x16x3
B 12
R2 =324

R = 324

Surface Area and Volumes |
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R = 18 cm.
Slant height

= [RZ +h2

182 + 122

J18 x 18 + 12 x 12
V324 + 144
\J468

= 2163 cm.
A copper rod of diameter 1 cm
and length 8 cm is drawn into
a wire of length 18m of uniform
thickness. Find the thickness
of the wire.
Volume of copper rod = Volume
of wire
Volume of copper rod
Copper rod is in form of cylinder
with diameter of rod = 1 cm

1

So, 5 Cm

And, length = height = 8 cm
Volume of copper rod = nr2h
NS

=T X 2 X 2 X

= 2ncm3

Volume of wire

wire is form of cylinder with radius

radius

=r
length = height = 2 = 18m = 18 x
100 = 1800 cm
Volume of wire = mr2h
=71 x r?x 1800
= 1800 7r? cm?

Volume of copper rod

= Volume of wire
1800 nr2 = 2x
1
/A
™= 900
1
"= 30
Thickness of wire = Diameter of
. 1
wire = 30 x 2
1
15

= 0-067 mm.
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EXERCISE 13.5

1. A friction clutch is in the form R s
of the frustum of a cone, the radii ]=3 31? ?6

of the ends being 8 cm. and 10

cm. and length 8 cm. Find its _ 2

bearing surface and its volume. _ gglzlx%g?if(g? +7) +314
Sol. Given that, <7 x 7

Total surface area of sheet

Radius1 = 10 cm
Radius2 = 8 em

=2911-0312 + 153:86
=3064-8912 cm?.

length = 8 em . The radii of the ends of the
Bearing surface of frustum bucket of height 24 c¢m are 15
=n(ry+ryl cm and 5 cm respectively. Find
=314 (10+8) x 8 its capacity.
=314 x 18 x 8 Sol. Given : Height of bucket= 24 cm
= 45216 cm? Radius 1 of bucket = 15 cm
Volume of frustum Radius 2 of bucket = 5 cm
h Capacity of bucket
=3 (r12 + ro? + rirg) = Volume of bucket
1
Height = \/i%2 — (r — )2 = gmh (r12 + ro? + riry)
1 2
= /82 — (10 — 8)2 =§x7x24(152+52+15x5)
= 2
V64 -2 C L2 L oaxs2
= Joa—4 3 7
= 817143 cm?. Ans.
= /60 4. Ametallic right circular cone 20
=775 cm cm high and whose vertical
3.14 angle is 90° is cut into two parts
Volume = x 7-75 at the middle point of its height
3 by a plane parallel to the base.
(102 + 82 + 10 x 8) If the frustum so obtained be
3-14 drawn into a wire of diameter 1/
=3 X 7-75 Sol IlJG crzh%ng th(f1 length 1(1)f the wire.
ol. Let e the metallic cone
314(100+64+80) AO = 20 cm
: Cone is cut into two parts at the
=g xT75x244 middle hence, height of frustum
= 1979-25 cm3. Ans. = 10 em

So, each angle = 45°
rl = ]_0 r2 = 20
Volume of frustum =

2. Theradii of the ends of abucket,
30 cm high are 21 cm and 7 cm.
Determine, the area of the sheet
required to make this bucket.

Sol. Given : Radius of 1bucket =21 cm
Radius of 2 bucket = 7 cm T
Height of bucket = 30 cm = gx10 (10%+20% + 10 x 20)

Slantheight= 32 + (n - rp)? = %10 (100 + 400 + 200)

3
V302 + 21— 7) = 710 (700

/ 2
V900 + 196 3

Y
= gh(r12 + r22 + 7'17'2)
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So,

Let the length of the wire be L
Given, the diameter of drawn wire

1
from frustum is 16 cm.

. ) 1
.. Radius of wire = 39 cm.

Volume of wire (cylinder)

1
— )2
TE(32) x [

_ nl
T 1024

Now,according to the question,
Therefore,Volume of the metal used in

5.

Sol.

wire = Volume of frustum

T X

T
loz4 = 70003

7000 x 1024
B 3

[ =23893:33m. Ans.
An o0il funnel of tin sheet
consists of a cylindrical portion
8 cm. long attached to a
frustum of a
cone. If the 14 cm
total height
be 11 cm, the
diameter of
cylindrical
portion 2 cm, 11 cm
and diameter & cm
of the top of
the funnel 14 X
cm, find the 2 cm
area of the tin required.
Let R and r be the bigger and
smaller ends of frustum, then

_u_ 2
= 2— mr-z— cm.

Let 1 and A be slant height and

height of frustum

h = total height — height of
cylindrical portion

11-8 =3 cm

Jh2 +(R-r)?

V32 +(7-1)>°
V9 + 62

=~
Il 1l 1l

Surface Area and Volumes |

Sol.
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V9 + 36

J45
= 6.71

Curved surface area of frustum
=nl R +r)

= %x6.71(7 +1)

= %x6.71 x 8
7

= 168.70
Curved surface area of cylinder
= 2mrh

22
=92 x—x1x8
7

= 50.29
Total curved surface area

= 168.70 + 50.99

= 218.99
Area of the required tin

= 218.99 or 219 cm?2.
Find the volume of the frustum
of cone, the areas of whose ends
are 40 sq. metres and 10 sq.
metres and height is 9 metres.

Area of cone = tR2

40 = nR?
40 x 7

2 _

R =%

10 = w2
10 x 7

2 _

™= o9
40 x 7

E= g
10 x 7

"=\ 22

Volume of frustum

h
=ng (R2 + r2 + Rr)
2 27
40 x 7 N flO x 7
22 22
N /40 x 7 }10 X
22 22 |

[40x7 10x7 20x 7]
x 3 + +
22 22 22

wlw©
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)
B RARDY
=210 cm3. Ans.

The diameter of the bottom of
afrustum of right circular cone
is 10 cm. and that of the top is
4 cm. and height is 4 cm. Find
out the area of the total surface
and the volume of the frustum.
Diameter of bottom of frustum =
10 cm
..Radius of bottom of frustum (R)
=10=+2
=5 cm.
Diameter of top of frustum = 4 cm
. Radius of top of frustum ()
=4 +2=2cm
Height of frustum (2) = 4 cm
Slant height of frustum (7)

= JhZ + R—r)?
= 42 + (5-92)?
V16 + 32

J16 +9
V25

=5 cm.
Total surface area of frustum
=R +7r) ]+ nR? + r?
tlR+r)l+R2+r?

22

[(5+2) 5+ 52+ 27
x [7 x5 + 25 + 4]

7
22
7
22

7 X [35 + 29]
2

22

= x 64
=201-14 cm?2

Volume of frustum

=nx§(R2+r2+Rr)

22 4
=7x§[52+22+5x2]

22 4
=7x§[25+4+10]

8.

Sol.

22 4
=7 X g X 39 = 16343 cm?.
A bucket has top and bottom
diameter of 40 cm and 20 cm
respectively. Find the volume
of the bucket, if its depth is 12
cm. Also, find the cost of tin
sheet used for making the
bucket at the rate of ¥ 1-20 per
dm?2,
Top diameter of bucket = 40 cm
.. Radius of bucket (R) = 40 + 2

= 20 cm
Bottom diameter of bucket = 20 cm
..Radius of bucket = 20 + 2

= 10 cm
Height of bucket (H) = 12 cm
Slant height of bucket (/)

= Jh?2 + (R -r)?

J122 + 20 — 10)2
= 1562 cm
Volume of bucket

h
=TC§ (R2+r2+Rr)

22 12
=7 x5 (202 + 102 + 20 x 10)

22
=7 X 4 (400 + 100 + 200)

22
=7x4x700

= 8800 cm3

Curved surface area of bucket
=tR+7r1+ mr?
=R +r 1+ r?

22
[(20 + 10) 1562 + 102]

7
22
e [30 x 1562 + 100]

= 1787-03 cm?

= 17-87 dm?

Cost of tin sheet

=17-87 x 1-20

=% 21-40. Ans.
The slant height of the frustum
of a cone is 12 cm and the
perimeters of its plane ends are
18 cm and 6 cm. Find the curved
surface area of the frustum.
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10.

Sol.

11.

Sol. Given : Slant height of
frustum = 12 cm

Perimeters of plane ends =18 cm Sol.

and 6 cm
Its upper radius
R =2nR =18
9
R =—
T
Bottom radius
r=2nr==6
3
r=—
i

Curved surface area=n (R +r) [

9 3
=n |-+t | 12
T T

=ntx — x 12
i

=12 x 12

= 144 cm?. Ans.
The slant height of the frustum
of a cone is 5 cm and the
perimeter of its plane ends are
20 ecm and 12 cm. Find the
curved surface area of the
frustum.
Given :
Slant height of frustum () = 5 cm
Perimeter 1 of plane end = 20 cm

2nry = 20

10
ry = ?

Perimeter 2 of plane end
=12 cm

2mry = 12

6

rg =

T
Curved surface area of frustum
=n[R+rll

I
3
1
2|2
+
alo
| I |

=X — Xb
T

=16 x5

= 80 cm?.
A shuttle cock used for playing
badminton has the shape of a
frustum of a cone mounted on
a hemisphere. The external
diameters of the frustum are 5
cm and 2 cm, the height of the

Surface Area and Volumes |

12,

Sol.

307

entire shuttle cock is 6 cm. Find
its external surface area.
Given : Diameter 1 of frustum
=2 cm
-. Radius 1 of frustum ()
=2=+2
=1cm
Diameter 2 of frustum= 5 cm
-.Radius 2 of frustum (r9)= 5 + 2
= 25 cm
Height of the cock (h)= 6 cm
Slant height of frustum (7)

\[hz + (ry — r1)2
V62 + (25— 12

\36 + (1-5)%
J36 + 225
V3825

= 6-18 cm.
External surface area of frustum
= Curved surface area of frustum
+ Curved surface area of
hemisphere

n(ry +1r9)l + 2nr]22
n [(ry + r9) I + 2r17]

22
=7 [1+25)618 +2x (1)2]
22
== (35 x618 +2x 1)
22
= o x[2163 + 2]
22

2
= x 23:63 = 74-27 cm2. Ans.

A pedestal is constructed in the
form of the frustum of a
pyramid, the sides of the square
ends of frustum being 360 cm
and 160 cm and its slant height
260 cm. find volume, lateral
surface area including the area
of the top and the cost of
construction @ ¥ 50 per cubic
metre and plastering it @ ¥ 10
per squar metre.

Here, ABCD is the base of Pedestal
& PQRS in the top of pedestal both
are square ends.


http://www.print-driver.com/order?demolabel-en

308 | Anil Super Digest Mathematics X
13.
Rb=160cm S
160 cm
IP I
D Q- C
! ! Sol.
/ |h 1 —
Slant height || ! ! ‘Zm 360
h=260cm |! !
M N
1 0
A a=360cm B
100 160 100

AP & BQ are slant heigh of
pedestal. Draw PM 1 AB &

QN L AB. Then, AM=BN=100 cm
& MN = 160 cm.

Let PM in the L height of pedestal
i.e. PM = h
We have to required find £ for right
AAMP, By pythagoras theorem
AP? = AM?2 + PM?2
(260)2 = (100)2 + h2
h? =67,600 — 10,000

h2 =57,600
h = /57,600
= 240 cm

Now, Volume of Pedestal i.e.,

h
frustum of pyramid = 3 (a?+b2%+ab)

240
V==~ (360%+1607+ 360 x 160)

V=280 (129600 + 25600 + 57600)
V=80(212800)
= 17024000 cm3
V=17.024 m3
Total area i.e., Lateral S.A.+ Area

a+b
of Top = 4 x (T) x h' +b2

={2 x (360 + 160) x 260} + (160)2
= {2 x 520 x 260} + (25600)
= 270400 + 25600
= 29600 cm?2
= 29.6 m2.

Total Cost of Construction
=(17.024 x¥50) + (29.6 xT10)
= 851.20 + 296.00

=3 1147.20 Ans.

14.

Sol.

A reservoir in the form of the
frustum of a right circular cone
contains 44 x 107 litres of water
which fills it completely. The
radii of the bottom and top of the
reservoir are 50 metres
and 100 metres respectivly. Find
the depth of water. Also, find the
lateral surface of the reservoir.
Radius of bottom of frustum

=50m
Radius of top of frustum

=100 m
Volume of frustum

= 44 x 107

1
—xnxh(@R2+7r2+Rr

3
= 44 x 107

22
X % h (502 + 1002 + 100 x 50)

= 44 x 107
440000000 x 7 x 3
22 x 17500
h =24000

Slant height (/) = /42 + (R2 - r2)
V242 + (1002 - 502)

\/676 +2500

V3076
[=55.46
= 24m.
Lateral surface area of reservoir
=T (7'1 + 7'2) l

L |

22
=7 (50 + 100) 55-46

= 261459 m2. Ans.

A tent consists of a frustum of
a cone capped by a cone. If the
radii of the ends of the frustum
be 16 metres and 10 meters, the
height of the frustum 8 metres
and the slant height of the
conical cap 12 metres, find the
number of square metres of
canvas required for the tent.
Given : Radius of top of frustum (R)

=16 m
Radius of bottom of frustum (r)

=10 m
Height of frustum (k)

= 8m
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15.

Sol.

Slant height of conical cap ({)
= 12m
Slant height of frustum (7)

= VR-1)? +h?
= (16 - 10)? + 82
V62 + 82
V36 + 64
v100
10 m
Surface area of frustum (S)
TCL (Rl + 7'2)
n x 10 (16 + 10)
nx 10 x 26
=260n
Surface area of cone (s)
= nrl
=nx 10 x 12
=120n
Area of canvas
=S +s
=260 + 120%
=380n

22

=380x7

=1194-29 m?.
Hanumappa and his wife
gangavva are busy making
jaggery out of sugarcane. They
have processed the sugarcane
juice to make the molasses
which is poured into moulds.
It will be cooled to solidify in
this shape to be sent to the
market. Each mould is the
shape of a frustum of a cone
having the radii of its two
circular faces as 30 cm and 35
cm and the height of the mould
is 14 cm. If each cm3 of molasses
weight about 12 gm, find the
weight of molasses that can be
poured into each mould.
Radius of top of frustum (R)

= 35 cm
Radius of bottom of frustum (r)
= 30 cm
Height of frustum () = 14 cm
Volume of frustum

h
= Tcg(R2 +r2 + Rr)

Surface Area and Volumes | 309
22 14
=7 x5 (852 + 302 + 35 x 30)
22 4
=7 x5 (1225 + 900 + 1050)
22 14
=7 X g X 3175

16.

Sol.

= 4656667 cm?2.
Mass of molesses that can be poured
into each mould

= 46566-67 x 1-2

=55880 g

= 55-88 kg. Ans.
A tent consists of a frustum of
a cone capped by a cone. If the
radii of the ends of the frustum
be 13 metres and 7 metres, the
height of the frustum 8 metres
and the slant height of the
conical cap 12 metres, find the
number of square metres of
canvas required for the tent.
Given : Height of frustum (h)

=8 m

Radius of upper side (R)= 13 m

Radius of lower side (r)= 7Tm

Slant height of cone (L)=12cm
Slant height of frustum (7)

VR -2 + A2

13- 1772 + 82

V62 + 82

V36 + 64

= 4100

=10 m

Curved surface area of frustum
TR +r)l

(13 + 7) 10

ntx 20 x 10

=200% m2
Curved surface area of cone

=84n

Total convas required for tent
= 2007 + 84n
=284~

22

=284><7

= 892-57 m?2.
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Probability

EXERCISE 15.1

Multiple Choice Type Questions

1.

Sol.

Sol.

The probability of getting a bad
egg from a lot of 400 eggs is
0-035. The number of bad eggs
in the lot is :

(@) 7 (b) 14
(c) 21 (d) 25.
Probability

No. of bad eggs in a lot
- Total no. of eggs

0-035 — No. ofba:)d eggs
No. of bad eggs= 400 x 0-035
= 14 eggs.
The probability of guessing the
correct answer to a certain

P
question is 12 If the probability

of not guessing the correct

3
answer to same question is 1’

the value of P is:

(a) 3 (b) 4

(c) 2 @ 1.

P (correct answer) + P (wrong
answer) = 1

P 3
2ta=!
P 3
2-1"%
P 1
1271
12
b=
P =3.

In a throw of two die, the
probability of getting a sum of
10 is :

1 b L
(a) 12 (b) 36

1 1
(C) E (d) Z

Sol.

Sol.

Sol.

Total possible outcomes

=6 x6=236
Favourable outcomes

= (4,6) (6,4) (5,5) =3
Probability

Possible outcomes

~ Favourable outcomes

3 _1
T 36 7 12°

. The probability that anon leap

year selected at random will
have 53 Tuesday is :

(a) 1 (b) 2
¥ 7
3 4
(c) 7 (d) e
In a non-leap year, there are 365
days

365 days = 52 weeks + 1 days
These one day can be any day

Total outcome
Favourable outcome

1

Favourable outcome

Probability = Total outcome

1

=

. The probability of drawing a

green coloured ball from a bag
containing 6 red and 5 black
balls is :
(@) 0 (b1

6
(d) 1°
Total outcomes =6 + 5 = 11
Favourable outcomes
= 0 green balls
.. Probability of getting green ball
is 0.

5
(c) 11

. If the probability of winning a

game is 0995, then the
probability of lossing is :
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Sol.

Sol.

Sol.

Sol.

| Anil Super Digest Mathematics X
10.

(@1 (b) 0:05

(c) 0-:0050 (d) 0-0

P (loosing game) + P (Winning
game) = 1

P (loosing game) + 0-995 = 1
Probability of loosing game
=1-0-995 = 0-0050.

If a die is thrown once, the
probability of getting ano. less
than 3 and greater than 2 is :
(@0 (b) 1

(c)1/3 (d) g .

There is no number on die which
is greater than 2 and less than 3.
.. Probability = 0.

The probability of getting a
number between 1 and 100
which is divisible by 7 is :

11 1
(a) 100 (b) "

7 13
(C) 5 (d) ﬁ

Total no.of outcomes = 100
Favourable outcomes (No. divisible
by 7) = 14

Probability

Favourable outcomes

~ Total number of outcomes

14 7
- 100 ~ 50°
If two coins are tossed
simultaneously, then the

probability of getting at least
one head is :

3 1
(a) 1 (b) 2
(c) i ) 1.

Total number of outcomes = 4
Favourable outcomes =3
(1 head, 1 tail) (1 tail, 1 head)
(2 had) (2 tail)
Probability

Favourable outcomes

~ Total no. of outcomes

3

1

Sol.

Two dice are thrown
simultaneously. Probability of
getting a prime number on both
dice is :

5
(a) 18 (b)

NEETRU-R )

()1 (d)
“ 3

Total no. of outcomes =6 x 6 = 36
Prime numbers between 1 to 6 are
=2,3and 5
Getting a prime no. on both dice
=9
(2,2)(2,3)(@3,2)(2,5)(5,2) @3, 3)
@3, 5) (5, 3) (5, 5)
Probability

Favourable outcomes

~ Total no. of outcomes
9 1

2% Z_

Short Answer Type Questions

11.

Sol.

12,

Sol.

A die is thrown once. What is

the probability of getting a no.

5 or 6.

Total no. of outcomes

Favourable outcomes

Probability
Favourable outcomes

6
2

Total no. of outcomes

A die is thrown once. Find the
probability of getting :

(1) an even number

(ii) a number greater than 3
(ii1) a number between 3 and 6.
(1) Total outcomes = 6
Favourable outcomes = 3 (2, 4, 6)
Probability

Favourable outcomes 3

1
Total outcomes 6" 2
(i) Total outcomes = 6
Favourable outcomes = 3 (4, 5, 6)

Probability
Favourable outcomes 3 1

Total outcomes 6

(i) Total outcomes = 6
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13.

Sol.

14.

Sol.

Favourable outcomes = 2 (4, 5)
Probability

Favourable outcomes 2 1

Total outcomes 6 3
A die is thrown once. Find the
probability of getting :
(i) an odd number
(ii) a number greater than 4
(ii1) Seven.
(1) Total outcomes = 6
Favourable outcomes = 3 (1, 3, 5)
Probability

Favourable outcomes 3

1
Total outcomes )
(i) Total outcomes = 6
Favourable outcomes = 2 (5, 6)

Probability
Favourable outcomes 2

1
Total outcomes ~6 3
(iii) Total outcomes =6
Favourable outcomes = 0
.Probability of getting seven on
die = 0.

In a cricket match with
Pakistan, Indian team has to
choose a captain out of the
following players :

1. Sehwag

2. Dravid

3. Sachin

4. Saurav Ganguly

5. Anil Kumble

What is the probability that :
(a) Saurav Ganguly

(b) Saurav Ganguly or Dravid
(¢) Not Sachin

Will be selected as a captain of
the team ?

(@) Total outcomes= 5

Favourable outcomes = 1
Probability

Favourable outcomes

1

Total outcomes -5

(b) Total outcomes = 5

Favourable outcomes = 2
Probability

Favourable outcomes

2
Total outcomes 5
Total outcomes = 5

(@]

15.

Sol.

16.

Sol.

Probability | 339

Favourable outcomes=5 -1 =4

Probability
Favourable outcomes 4
Total outcomes - 5

If the probability that it will
rain tomorrow is 0:85. What is
the probability that it will not
rain tomorrow ?
Probability (raining) + P

(Not raining) = 1
0-85 + P (Not rain) =1
Probability of not raining
=1-0-85 = 0-15.
A card is drawn from a pack of
52 cards. What is the
probability of getting :
(1) Jack
(ii) The ace of spades
(iii) a queen
(iv) a heart
(v) a red card
(vi) an ace
(1) Total no. of Jacks = 4
Total cards =52
Probability

Favourable outcomes

Total outcomes
4 1
= 572 = E.
(ii) Total no. of spades = 1

Total cards =52
Probability
Favourable outcomes 1
Total outcomes - 52

@iii) Total no. of queens = 4
Total cards =52

Probability
Favourable outcomes 1

13~

RS

Total outcomes

(iv) Total no. of hearts =
Total outcomes
Probability

Favourable outcomes

13
52

131
Total outcomes ~ 52 ~ 4°
(v) Total no.of red cards = 26
Total outcomes =52
Probability
Favourable outcomes % 1
52 T 2°

Total outcomes
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17.

Sol.

18.

Sol.

19.

Sol.

| Anil Super Digest Mathematics X
20.

(vi) Total no.of ace =4

Total outcomes =52

Probability

_ Favourable outcomes _ 4 _ 1
Total outcomes 52 13°

When a card is drawn from a
pack of 52 cards. Find the
probability that it may be either
a king or a queen.

Total no. of cards =52

Total no. of queens = 4

Total no. of kings =4

Total No. of favourable outcomes
=4 +4=8

Probability

No. of favourable outcomes

Total outcomes
8 2
T 52 T 13"
A card is drawn from an
ordinary pack and a gambler
bets that it is a spade or an ace.

What are the odds against his
winning this bet ?

Probabili 16 _4
r0a111;y=52=13
P@A) 1-P@&)
PA -~ PQ
14
13
4
13
_2_9.4
=4 =94

If a coin is tossed two times,
what is the probability of
getting ‘head’ at least once ?
Total outcomes = 4 (both heads)
(both tails) (1 head, 1 tail) (1 tail,
1 head)

Favourable outcomes = 3 (both
heads) (1 head, 1 tail) (1 tail, 1 head)
Probability

Favourable outcomes

- 3 Total outcomes

4

Sol.

21.

Sol.

22,

Sol.

Abag contains 7 red and 8 black
balls. Find the probability of
drawing a red ball.

Total balls = 7 + 8 = 15
Possibility of drawing red ball= 7
Probability

Favourable outcomes 7
Total outcomes ~15°

A beg contains 3 red balls and
5 black balls. A ball is drawn at
random from the bag. What is
the probability that the ball
drawn is :
(i) red (ii) black
(1) Red :Total outcomes
=3+5=8
Possible outcomes = 3
Probability

Favourable outcomes

3
Total outcomes 8
(i) Black : Total outcomes

=5+3=8
Possible outcomes = 5
Probability

Favourable outcomes 5

Total outcomes -8
A bag contains 4 red and 8 blue
marbles. A marble is drawn at
random. What is the proba-
bility of drawing.
(i) a red marble
(ii) a blue marble.
(1) Total no. of balls =4 + 8 = 12
No. of red marbles =4
Probability

Favourable outcomes

Total outcomes
4 1

12 T g°
(i1) Total no. of balls= 12
No. of blue balls =8
Probability

Favourable outcomes

Total outcomes
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23.

Sol.

24.

Sol.

25.

Sol.

A bag contains 4 green, 6 black
and 7 white balls. A ball is
drawn at random. What is the
probability that it is either a
green or a black ball ?

Total no. of balls =4 +6+7
=17

No. of green balls =4

No. of black balls =6

Favourable outcomes=6 + 4 = 10

Probability

Favourable outcomes

Total outcomes

10

17

There are 4 red, 3 black and 5
white balls in a bag. If a ball is
drawn at random from the bag.
What is the probability that it
may be either red or black ?

Total no. of balls =4 +3+5
=12

No. of red balls =4
No. of black balls =3
Favourable outcomes=4 + 3 = 7
Probability

Favourable outcomes l

Total outcomes T 12

A bag contains 6 black, 7 red
and 2 white balls. A ball is
drawn from the bag at random.
Find the probability that the
ball drawn is :

(1) Red (ii) Black or
White >iii) Not black.
(1) Total no. of balls
=6+7+2=15

Possibility of getting red ball = 7
Probability

Favourable outcomes 7

15"

Total outcomes
(i1) Total no. of balls= 15
Possibility of getting black ball = 6
Possibility of getting white ball = 2
Favourable outcomes= 6 + 2 = 8
Probability

Favourable outcomes 8

Total outcomes

26.

Sol.

Probability | 341

@iii) Total no. of balls = 15
Possibility of getting black ball = 6
Probability

unfavourable outcomes

total outcomes

15-6
= 15

9 3
“ 15~ 5°

A bag contains 5 white balls, 7
red balls, 4 black balls, and 2
blue balls. One ball is drawn at
random from the bag. What is
the probability that the ball
drawn is :

(a) white or blue

(b) red or black

(c) not white

(d) neither white nor black
(a) Total no. of balls
=5+7+4+2=18
No. of white balls
No. of blue balls
Favourable outcomes
Probability

Favourable outcomes 7
- 18
8

5
2
5

+2=17

Total outcomes
(b) Total no. of balls
No. of red balls
No. of black balls
Favourable outcomes
Probability

Favourable outcomes

[y

o
\"»hq

+4=11

1
- 18
8

Total outcomes
(¢c)Total no. of balls
No. of white balls
Probability

unfavourable outcomes

=1
=5

total outcomes

18-5 13
18 ~ 18
(d)Total no. of balls
No. of white balls
No. of black balls
unfavourableoutcomes
Probability

unfavourable outcomes

=

8

T Ot

+ 4

1l
©

total outcomes
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217.

Sol.

28.

Sol.

29.

| Anil Super Digest Mathematics X
Sol.

18-9 9 1
18

T 18 T 2
A box contains 40 balls of the
same shape and weight. Among
the balls 10 balls are white 16 are
red and rest are black. What is
the probability that a ball drawn
from the box is not black ?
Total no. of balls = 40
No. of black balls = 40 — 10 — 16
=14
Probability
unfavourable outcomes

total outcomes
40 - 14 26 13
40 T 40 T 20

Find the probability of getting
(1) 9 (ii) 7 and (iii) 6 on throwing
two dice.
(i) 5 cm of 9 is obtained by the
following cases.
(3,6)(4,5)(5,4)(6,3) =4
Total outcomes on throwing two
dice= 6 x 6 = 36
Probability

Favourable outcomes

Total outcomes
4 1

T3 9

(ii) Sum of 7 is obtained in following
cases :
(1,6)(2,5)(3,4)(4,3)(5,2)(6,1)=6
Total outcomes = 6 x 6 = 36
Probability

Favourable outcomes 6 1

Total outcomes =366

(iii) Sum of 6 is obtained in following
cases :
(1,5)(2,4)3,3)4,2)(5,1)=5
Total outcomes = 6 x 6 = 36
Probabillity

Favourable outcomes 5

Total outcomes - 36
A black die and a white die is
thrown at a same time. Write
all the possible outcomes what
is the probability that the sum
of two numbers that turn up is
8?

30.

Sol.

31.

Sol.

Sum of 8 is obtained in following
cases :
6,2)@3,3)(4,2)(2,4)(2,6)=5
Total outcomes = 6 x 6 = 36
Probability

Favourable outcomes 5

Total outcomes - 36
A black die, a red die and a
green die are thrown at the
same time what is the
probability that the sum of
three numbers that turnup is
15 ?
Total number of outcomes when
three die are thrown together = 6
x 6 x 6 =216
For sum of numbers to be 15
Possible ways are :
(6, 6, 3) (6, 3,6) (3,6,6) (6,5, 4)
(6, 4,5)(5,4,6) (5, 6,4) (4, 5, 6)
(4, 6,5) (5, 5, 5)
Number of favourable outcomes
=10

Required probability

0 5

T 216 T 108

On tossing three coins
simultaneously, find the

probability of getting :

(i) 3 tails (ii) 2 tails

(iii) No tails

(iv) 2 head and 1 tail

(v) at least one head.

When three coins are tossed
simultaneously the possibilities
are :

HHHTT T H H T)
(H, T, H) (T, H, H) (T, T, H)
(T,H, V" H, T,T) =8

(i) Possibility of 3 tails = 1
1
Probability = 3
(i) Possibility of 2 tails = 3
3
Probability = 3

(ii1) Possible of getting no tails = 1
1
Probability = 3

(iv) Possibility of 2 heads = 3
Possibility of 1 tail = 3
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32.

Sol.

33.

Sol.

Probability of 2 heads

ool w ool w

Probability of 1 tail

(v) Possibility of getting at least
one head = 7

7
Probability = 3

From a set of 17 cards numbered
1, 2, 3, ... 17 one is drawn what
is the probability that its number
is a multiple of 3 or 7 ?

Total outcomes = 17
Numbers multiple of 3 = 3, 6, 9,
12,15 =5
Number multiple of 7 = 7, 14
=2
Favourable outcomes = 5 + 2
=17
Probability
Favourable outcomes 7
Total outcomes - 17

17 cards numbered 1, 2, 3 ... 16,
17 are put in a box and mixed
throughly ? One person draws
a card from the box. Find the
probability that the number on
card is :

(i) odd (ii) a prime (iii) divisible
by 3

(iv) divisible by 3 or 2 both.
(i) Total odd no. in 1 to 17 is =9

Required probability = 17

34.

Sol.

Probability | 343

(i1) Total prime no. in 1 to 17 is =7

Required probability = 17
(iii) Total no. divisible by 3 = 5

3

17

(iv) Total no. divisible by 3 or 2
both = 2

Required probability =

Required probability = 17

A game of chance consists of

spining an arrow which is

equally likely to come the rest

pointing to one of the number 1,

2, 3 ... 12 what is the probability

that it will point to :

@i 10

(ii) an odd number

(iii) a number which is multiple
of 3.

(i) Possible of getting 10

1l
[y

Required probability

(i) Possibility of getting odd
number = 6

6
Required probability = 2°32

(iii) Possibility of getting no.
multiple of 3 = 4

4
Required probability = 12° 3
u
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14

Statistics
EXERCISE 14.1
Multiple Choice Type Questions I(fx; —x) = nx — nx
1. Ifx;'s are the mid points of the (from equ&gﬁ;’; (—1)3)5) -0
class intervals of a grouped data . . UL e .
fi's are the corresponding 2. For finding the mean by using
frequencies and x is the mean, tlgf formula x = A + h
— .u.
then ) fi(x;-x) =? (z;_lee have u; = ?
(@1 (b) o i
() -1 (d) 2 A -x;) (x, -A)
Sol. Mean (x) (@ ——— A (b) ’T
_ Sum of all observations A +x)
~ Number of observations (O] Tt d) h (x - A)
_ iz +foxg +f3x3 ... [, x 1) x; —A
Sol. u;= ———.
A+l +fs .1y i h
S fix - (A+D fd,)
x = Z;‘ll X =n 3. Intheformula x = L ST,
Zfixi for finding the mean of the
x = =— grouped data, the d;'s are the
= 3 Z D deviations from A of :
v lZ( fa; — %) = (Fyey — %) + (a) Lower limits of the classess.

(b) Upper limits of the classes.

(foxg — %) + ... (fpxy, — x) (c) Mid points of the classes.

fix; — x) = (fixeg + foxg (d) None of these.

+o ) — e+ x4+ ntimes)  gq) d; are the mid points of the classess.
I(fe; — x) = Ifx; — nx

4. Find the mean, using direct method :

Class 0-10 10-20 20-30 3040 40-50
Frequency 3 5 9 5 3
Sol. We may prepare the table given below :

Class Interval | Frequency (f;) | Class mark (x;) (f; x x;)
0—10 3 5 15
10—20 5 15 75
20—30 9 25 225
30—40 5 35 175
40—50 3 45 135

f; = 25 X(f; x x;) = 625
Upper limit + Lower limit 625
x; = =
| 2 ; _ 5
.x. -_—
Mean (%)= S="— 25

2
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5. | Class 0-10 10-20 20-30 3040 | 40-50 50-60
Frequency 7 5 6 12 8 2
Sol. We may prepare the table given below :
Class Frequency (f;) | Class mark (x;) (f; x x;)
0—10 7 5 35
10—20 5 15 75
20—30 6 25 150
30—40 12 35 420
40—50 8 45 360
50—60 2 55 110
Xf; = 40 Xfx; = 1150
v = Upper limit + Lower limit
L 2
_ Dfix; 1150
x = in =10 = 28-75
6. | Class 10-20 20-30 3040 40-50 | 50-60 60-70
Frequency 11 15 20 30 14 10
Sol. We may prepare the table given below :
Class Frequency (f;) |Class marks (x;) f; x x;
10—20 1 15 165
20—30 15 25 375
30—40 20 35 700
40—50 30 45 1350
50—60 14 55 770
60—70 10 65 650
2f; = 100 Xfx; = 4010
Upper limit + Lower limit
xX; =
2
" 2fix 4010 ‘01
ean = Z £ = 100 -
7. | Marks 10-20 | 20-30| 30-40 | 40-50 | 50-60 | 60-70 | 70-80
No. of Students 6 8 13 7 3 2 1
Sol. We may prepare table given below :
Class Frequency (f;) |Class Marks (x;) f; x x;
10—20 6 15 20
20—30 8 25 200
30—40 13 35 455
40—50 7 45 315
50—60 3 55 165
60—70 2 65 130
70—80 1 75 75
Xf; = 40 Sfix; = 1430
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Upper limit + Lower limit

2
" 2fix 1430 -
ean = Z i = 40 = .
8. | Class 25-35 35-45 45-55 55-65 65-75
Frequency 6 10 8 12 4
Sol. We may prepare the table given below :
Class Frequency (f;) |Class marks (x;) fix;
25—35 6 30 180
35—45 10 40 400
45—55 8 50 400
55—65 12 60 720
65—75 4 70 280
Xf; = 40 Xfx; = 1980
Upper limit + Lower limit
i = 2
Mean (2 > fix 1980 so
ean (x) = Z fi = a0
9. The mean of the following frequency distribution is 24. Find the value of P.
Marks 0-10 10-20 20-30 3040 40-50
No. of students 15 20 35 P 10
Sol.
Marks No. of Class Marks f; x x;
Students (f;) (x;)
0—10 15 5 75
10—20 20 15 300
20—30 35 25 875
30—40 P 35 35P
40—50 10 45 450
>;=80+P Xfix;=1700 + 35P
D fixi
Mean =
2. f;
1700 + 35P
- 80+P

24 (80 + P) = 1700 + 35P

1920 + 24P = 1700 + 35P

35P — 24P =1920 - 1700
11P =220

220
11
P = 20.
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10. Find the missing frequencies f, and f, in the table given below, it is
being given that the mean of the given frequency distribution is 50.

Class 0-20 2040 | 40-60 60-80 | 80-100 Total
Frequency 17 fi 32 1, 19 120
Solution :
Class | Frequency (f) | ClassMark (x) | d,=x,-a f,xd,
0-20 17 10 —40 -680
20-40 f 30 -20 —-20f,
40-60 32 50=a 0 0
60-80 1, 70 20 20f,
80-100 19 90 40 760
Total 68 +f,+f, 80 —20f, + 20f,

Itis given that mean = 50

From the table, we have

a=50,N=120=68 +f, +f,, 2f, x d, = 80 — 20f, + 20 f,
f,+1,=120-68
f,+1f,=52

x Xf.d,

Now, Mean =a + N

1
50 =50 + o0 x 80— 20f, + 201,

(50—50)120 =80 — 20f, + 20f,
20f,—20f, =80

fi-f, =4
Now,
fi+f, =52
fi-f, =4
o f, =28,f,=24
11. The mean of the following frequency distribution is 57-6 and the sum
of the observations is 50.
Class 0-20 2040 | 40-60 60-80 | 80-100 | 100-120
Frequency 7 fi 12 1, 8 5
Solution :
Class |Frequency (f)| Class Marks (x) | d,=x,-a d xf,
0-20 7 10 —-40 —-280
20-40 fi 30 -20 -20f,
40-60 12 50=a 0 0
60-80 1, 70 20 20f,
80-100 8 0 40 320
100-120 5 110 60 300
Total 32+f,+f, 340 —20f, + 20f,

It is given that, mean = 57-6
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From the table, we have
a=50,N=50=32+f, +f, Zdf, = 340 — 20f, + 20f,

fi+f, =50-32
fi+f,=18
1
Now, mean =a + & Xf x d;
N 1
576 =50 + 50 340 — 201, + 20f,
(57-6-50)50 =340 - 20f, +20f,
380—340 =-20f, + 20f,
40 =-20(f, -1,
fi-f,==2
Now, fi+f, =18 - f=8,f,=10
fity==2
12. Find the mean using assumed — mean method :
Marks 0-10 1020 | 20-30 | 3040 40-50 | 50-60
No. of Students 12 18 27 20 17 6
Sol. Let A = 25 be the assumed mean. Then, we have :
Class No. of Mid value | Deviation f; x d;
Interval Students f; x; d; = (x; - 25)
0-10 12 5 -20 - 240
1020 18 15 -10 -180
20-30 27 25 = A 0 0
3040 20 35 10 200
40-50 17 45 20 340
50-60 6 55 30 180
3f; = 100 X(f;xd;)= 300
r=A+ id;
n
gy, 0
=227 100
=25+ 3
= 28.
13. | Class 100-120 | 120-140 | 140-160 160-180 | 180-200
Frequency 10 20 30 15 5
Sol. Let A = 150 be the assumed mean. Then, we have :
Class Frequency | Mid value | Deviation fi x d;
interval f; x; d; = (x;-150)
100—120 10 110 - 40 - 400
120—140 20 130 -20 —400
140—160 30 150=A 0 0
160—180 15 170 20 300
180—200 5 190 40 200
>f; = 80 2(fid;) = =300
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_ Xf:d;
- A, Y
n
= 150 [—_300)
=0 F Ugo
=150 — 3.75
=146.25.
14. | Class 020 2040 40-60 60-80 | 80-100 |100-120
Frequency 20 35 52 4 38 31
Sol. Let A = 70 be the assumed mean. Then, we have
Class Frequency | Mid Value | Deviation f; x d;
Interval ) (x;) [d; = x; - 70]
020 20 10 - 60 —1200
2040 35 30 - 40 —1400
40-60 52 50 -20 —1040
60-80 4 70 = A 0 0
80-100 38 90 20 760
100-120 31 110 40 1240
Xf; = 220 2 x d)
=— 1640
- _ 4 ¥fid;
= +
X Zj{l
_ 70 (—1640]
=P F U0
=70-17.45
=62.55.

15. Find the arithmetic mean of each of the following frequency
distribution using step deviation method :

Marks 0-10 10-20 | 20-30 | 3040 | 40-50 | 50-60
No. of students 12 18 27 20 17 6
Sol. We Prepare the table given below : let A = 25
. X; — 25
Class Frequency | Mid Value |u; = 10 f; x u;
V) (x;)
0—10 12 5 -2 -24
10—20 18 15 -1 - 18
20—30 27 25 =A 0 0
30—40 20 35 1 20
40—50 17 45 2 A
50—60 6 55 3 18
Xf; = 100 fiu; = 30
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Thus, A = 25, h = 10, Xf; = 100 and Xf; x u; = 30

_ of; < u;
fan [T
30
= 10x—
25+ [ * 100}
=25+ 3
= 28.
16. Class Number of Students
438 2
8—12 12
12—16 15
16—20 25
20—24 18
2428 12
28—32 13
32—36 3
Sol. We may prepare following table :
. x; — 22
Class Frequency | Mid value |u; = 1 u; x f;
) (6]
4-8 2 6 -4 -8
8—12 12 10 -3 - 36
12—16 15 14 -2 -30
16—20 25 18 -1 -25
20—24 18 22 =A 0 0
2428 12 26 1 12
28—32 13 30 2 26
32—36 3 34 3 9
3f; = 100 Suif; = - 52
Thus h = 4, A = 22, 3f; = 100 and Zu; x f; = — 52
_ Zu; X f;
x A [" " zf}
[ 52
= 4x—
22 + %X 100}
=22 - 2.08
=19.92.
17. | Class 0-30 30-60 60-90 | 90-120 |120-150 |150-180
Frequency 12 21 A 52 20 11
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Sol. We may prepare following table :
) x; —105
Class Frequency | Mid Value |u;= “ 30 u; xf;
) ()
0—30 12 15 -3 - 36
30—60 21 45 -2 —42
60—90 A 75 -1 - 34
90—120 52 105=A 0 0
120—150 20 135 1 20
150—180 1 165 2 22
3fi = 150 Suf; = - 170
Thus, A = 105, A = 30, Xf; = 150, Zu;f; = — 70
- _ A+ thti < i
x = >
= 30 x —
105 + [ g 150}
=105 - 14
=91
18. | Marks 0-14 14-28 28-42 42-56 56-70
No. of Students 7 21 35 11 16
Sol. We may prepare following table :
: — 35
Class Frequency | mid value | u; = x,14 u; X x;
) (x;)
0—14 7 7 -2 -14
1428 21 21 -1 -21
28—42 35 35=A 0 0
42—56 1 49 1 1
56—70 16 63 2 32
Zfl = 90 Zul X fl = 8

Thus, A = 35, h = 14, 5f, = 90, Su; x f. = 8

Eui X fL
xf;

X

A+[h><

8
35 + [14><90}

=35+ 124
= 36.24.


http://www.print-driver.com/order?demolabel-en

318 | Anil Super Digest Mathematics X

19. | Class 10-15 1520 20-25 25-30 | 30-35 3540
Frequency 5 6 8 12 6 3
Sol. We may prepare following table :
) x; — 22.5
Class Frequency | Mid Value |u; =" 15 u; x f;
) (€]
10—15 5 12.5 —-0.66 -3.33
15—20 6 17.5 -0.33 -1.98
20—25 8 225 =A 0 0
25—30 12 27.5 0.33 3.96
30—35 6 325 0.66 3.96
35—40 3 375 1 3
>fi=40 Suixfi=5.61
Thus, A = 22.5, h = 15, 3fi = 40, Zu; x f; = 5.61
x = A+[h><zui Xfl}
xf;
5.61
=225+ [15 X 20 :|
=22.5+2.10
=24.60
20. | Age (in years) 1824 24-30 | 30-36 | 3642 | 4248 | 48-54
No. of workers 6 8 12 8 4 2
Sol. We may prepare following table :
. —39
Age No. of Mid Value | N = 2 6 fi x u;
(in years) workers (f;) (x;)
18—24 6 21 -3 -18
24—30 8 27 -2 - 16
30—36 12 33 -1 -12
36—42 8 39=A 0 0
42—48 4 45 1 4
48—54 2 51 2 4
Xf; = 40 Sxf; x u;=—38
Thus, A = 39, h = 6, Zf; = 40, Zf; x u; = — 38
Zu. X f.
_ h i i
£ A { o, }
-38
=39 + {6><40}
=39 - 57

= 33-3.
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21. | Class 84—90 | 90—96 |96—102|102—108/108—114(114—120
Frequency 15 22 20 18 20 25
Sol. We may prepare following table :
] x; -99
Class Frequency | Mid Value |u; = 6 u; x fi
) (x;)
84—90 15 87 -2 -30
90—96 22 93 -1 - 22
96—102 20 9=A 0 0
102—108 18 105 1 18
108—114 20 111 2 40
114—120 25 117 3 75
Xf; = 120 Tu; x f; = 81
Thus, A =99, h = 6, Zf; = 120, Zu; x f; = 81
3f x u;
_ hx i
r=A+ { x 5, }
81
— 6 x —
=99 + [ x 120}
=99 + 4-05
=103-05.
22. | Class 500-520 | 520-540 | 540-560 | 560-580 | 580-600 | 600-620
Frequency 14 9 5 4 3 5
Sol. We may prepare following table :
] x; —550
Class Frequency(f;) |Mid Value(x;) |u; = 2 u; x f;
500—520 14 510 -2 - 28
520—540 9 530 -1 -9
540—560 5 550 =A 0 0
560—580 4 570 1 4
580—600 3 590 2 6
600—620 5 610 3 15
2fi = 40 Su;xf; =12
Thus, A = 20, A = 550, 2f; = 40, Zu; x f; = — 12
c — A4 [hﬁuf}
xf;
20 x -12
= 550 + a0
=550-6

= 544.
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23. Find the mean age from the following frequency distribution.

Sol.

Age (in years) 25-29 | 30-34 | 35-39 | 4044 | 4549 | 50-54 | 55-59
No. of persons 4 14 22 16 6 5 3
Hints : Change the given series to the exclusive series.
x, —42
Age Frequency |Class marks | u; = — 5 u; x f;
(in years) ) (x;)
24-5-29-5 4 27 -3 -12
29-5-34'5 14 32 -2 - 28
34-5-39-5 22 37 -1 - 22
39-544-5 16 42 = A 0 0
44-5-49-5 6 47 1 6
49-5-54-5 5 52 2 10
54-5-59-5 3 57 3 9
N=170 Sfu; = — 37

Thus, H = 5, A = 42, N = 70, 5f, x u; = — 37
>fu;
v oa el

-37
=42 + |9x——| =42 — 2.64 = 39-36.

70

24. The following table shows the age distribution of patients of malaria

Age (in years) 5-14 1524 | 25-34 3544 | 4554 5564
No. of Cases 6 1 21 23 14 5
Sol. We may prepare following table :
. x; — 395
Age No. of cases| Mid value | u; = 10 u; x f;
) (6]
4-5—14-5 6 9-5 -3 - 18
14-5—24'5 1 195 -2 - 22
24-5—34'5 21 295 -1 -21
34-5—44-5 23 395=A 0 0
44-5—54'5 14 495 1 14
54-5—64-5 5 59 2 10
2f; =80 Xf; x u;=—37
Thus A = 39'5, h = 10, Xf; = 80, Xf; x x; = — 39
>f xu;
—_ h 13 13
FoAr { L }
=395 |10 x—
39-5 { * 730
395 — 4-625

in a village during a particular month.

34-875.
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EXERCISE 14-2

Multiple Choice Type Questions
1. Median = ?

hx(%—cf} hx(cf—gj
(@)l + f (b) I + f
h x (E - ]
_ N2
(©! - f (d) None of these.
h x (% - )
Sol. Median =1 + f
2. Look at the frequency distribution table given :
Class Interval 3545 45-55 5565 65-75
Frequency 8 12 20 10
The median of the above distribution is :
(a)56-5 (b) 57-5 (c) 585 (d) 59
Sol. Class Frequency (f) Cumulative Frequency
35—45 8 8
4555 12 20
55—65 20 40
65—75 10 50
N =50

Now, N =50 = N/2 =502 = 25
The cumulative frequency just greater than 25 is 40 and corresponding classes

is 55-65
. 1 =55 h=10,f=20,cf =20 and N/2 = 25
(i
Mo=l+|f
(25 -20)
— 10 x ———=
—55+[ X 20 }
=55+25

=575
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3. The following table shows the daily wages of workers in a factory:

Daily Wages (in%)| 0-100 100-200 | 200-300 | 300-400 | 400-500

No. of Workers 40 32 48 22 8

Find the median daily wages income of the worker.

Sol. | Daily wages No. of workers (h) Cumulative Frequency
0—100 40 40
100—200 32 72
200—300 48 120
300—400 22 142
400—500 8 150
N = 150

Now, N = 150, N/2 = 150/2 = 75

The cumulative frequency just greater than 75 is 120 and corresponding
classes is 200-300

[ =200, h =100, f=48, cf =72 and N/2 = 75

N
ix(5 o)
x 2 cf
M=l+| f
(75-172)
M, = 200 + [100)(48}
M, = 200 + 6-25
M, =206.25.

4. Calculate the median from the following frequency distribution :
Class 510 |10-15 [1520 |2025 |25-30 |30-35 |3540 |4045
Frequency 5 6 15 10 5 4 2 2

Sol. Class Frequency (f;) Cumulative Frequency
5—10 5 5
10—15 6 1
15—20 15 26
20—25 10 36
25—30 5 41
30—35 4 45
35—40 2 47
40—45 2 49
N = 49

Now, N =49 = N/2 = 49/2 = 24-5
The cummulative frequency just greater than 24-5 is 26 and corresponding

classes is 15-20.
l=15,h =5, f=15,cf. =11 and N/2 = 24-5
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5x(24-5-11)
=15 + [ 15 }
=15+ 45
=19'5.
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5. Given below is the number of units of electricity consumed in a week

Sol.

6.

in a certain locality :

Consumption
(in units) 65-85 | 85-105|105-125/125-145(145-165 | 165-185|185-205
Number of
consumers 4 5 13 20 14 7 4
Calculate the median.
Consumption No. of Consumptions Cumulative frequency
(in units)
65—85 4 4
85—105 5 9
105—125 13 22
125—145 20 42
145—165 14 56
165—185 7 63
185—205 4 67
N = 67

Now, N = 67 and N/2 = 67/2 = 335

The cumulative frequency just greater than 33-5 is 42 and corresponding class

is 125-145.
=125, h = 20, f = 20, ¢f = 22 and N/2 = 335
hx(%—cfj
4| —"
M 7

20 x(33-5-22)
=125 + |/

20
=125 + 11-5
=136-5.
Calculate the median from the following data :

Height
(in em.) 135-140| 140-145 |145-150 | 150-155 | 155-160 |160-165 |165-170 [170-175
1 .
No. of boys 6 10 18 22 20 15 6 3
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Sol. | Height (in cm.) No. of Boys Cummulative Frequency
135—140 6 6
140—145 10 16
145—150 18 A
150—155 22 56
155—160 20 76
160—165 15 91
165—170 6 97
170—175 3 100
N =100

Now, N = 100, and N/2 = 100/2 = 50.

The cumulative frequency just greater than 50 is 56 and corresponding class
is 150-155.

[ =150, h =5, =22, ¢f = 34 and N/2 = 50

(o)

Mo=l+|  f

{5 x (50 — 34)}
150 + 29
= 150 + 3-64
=153-64.
7. Calculate the missing frequency from the following distribution, it
being given that the median of the distribution is 24.

Class 0—10 10—20 20—30 30—40 40—50
Frequency 5 25 ? 18 7
Sol. | Class Interval Frequency Cumulative Frequency

0-10 5 5

10-20 25 30

20-30 x 30 + x

3040 18 48 + x

40-50 7 55 + x

N =55+«

Given median = 24 lies between in the Class interval 20-30
Then median class is 20-30
So, we have [ = 20, h = 10, f=x, ¢f = 30

55+ «x

2
(3

[+ f

N/2 =

&


http://www.print-driver.com/order?demolabel-en

Statistics | 325

]ox(55+x—3@

24 =20 +

x = 25.
8. The median value for the following frequency distribution is 35 and
the sum of the all frequencies is 170. Using the formula for median,
find the missing frequencies.

Class 0-10 | 10-20 | 20-30 | 3040 | 40-50 | 50-60 | 60-70
Frequency 10 20 ? 40 ? 25 15
Sol. Class Frequency Cumulative Frequency
0—10 10 10
10—20 20 30
20—30 x 30 + «x
30—40 40 70 + x
40—50 y 70 +x +y
50—60 25 95 +x +y
60—70 15 110 + x + y
N =170

Given, median = 35 lies between the class interval 30-40
Then, median class is 30-40
[l=30,h=10,f=40,cf. =30 + x
N =170 = N/2 = 170/2 = 85
h x (g -c )
2

Me =1 +
f
10x{(85-30 +x)}
35 =30 + 40
35 _30 = 10x(85—-30—x)
40
55 —x
5= "
20 =55 —«x
x =55 -20
x =35
Since N=1 0=110 +x +y
170 = 110 + 35 + y
y =170 — 110 — 35
y = 25.

9. If the median of the following frequency distribution is 32:5, find the
values of f] and f5 :

Class Interval | 0-10 |10-20 | 20-30 | 3040 | 40-50 | 50-60 |60-70 |Total
Frequency fi 5 9 12 fa 3 2 40
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Sol. | Class interval Frequencies Cumulative Frequency
0—10 x=fi x
10—20 5 5+ x
20—30 9 14 + x
30—40 12 26 + x
40—50 y =1 26 + x +y
50—60 3 29 + x +y
60—70 2 31 +x+y

N =40
Given median = 32-5 lies between class interval 30-40
[=30,h=10,f=12,cf =14 + x, N/2 = 20
h x (g —c j
N2
M, =1+ f
10x20-{(14 + x)}
325 =30 + 12
{5(20—144)}
3256-30= |——
6
6 x25
=6-—x
3=6-x
x=6-3
x =3
N=40=31+x+y
40 =31+3+y
y=40-31-3
y=6
fl = 3 and f2 =6

10. Calculate the median for the following data :

Age (in years) 1925 26-32 | 33-39 40-46 4753 54-60
Frequency 35 96 68 102 35 4
Hint : Convert it to exclusive form.

Sol. | Age (in years) Frequency Cumulative Frequency
18-5—25-5 35 35
25-5—325 96 131
32:5—395 68 199
39-5—46'5 102 301
46:5—535 35 336
53-:5—60-5 4 340

N = 340
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Now, N =340 and N/2 =340/2 =170

The cumulative frequency just greater than 170 is 199 and corresponding class
is 32:5-39-5.

[=325,h="7,f=68,cf=131 & N/2 =170

{hx(N/z—cf)}
M=+ 7

{7 x (170 — 131)}
=325+ 17 g

7 % 39
=325+ 68

=32'5+4-01
=36-51.
Find the median wages for the following frequency distribution :

Wages per day
(n?3) 61-70 | 71-80 | 81-90 | 91-100 |101-110 | 111-120

No. of woman

5 15 20 30 20 8
workers

Hint : Convert it to exclusive form

Wages per day No. of Women Cumulative Frequency
@(in?%) Workers
60-5—70-5 5 5
70-5—80-5 15 20
80-5—90-5 20 40
90-5—100-5 30 70
100-5—110-5 20 90
110-5—120-5 8 98
N =98
N =98 . N/2=98/2=49

The cumulative frequency just greater than 49 is 70. The corresponding class
i890-5-100-5
[=90-5,h=10,=30,cf=40 and N/2 =49

{h x (N/2—cf)}
R Rk el

M, =1 f
{10 x (49 — 40)}
=90-5+ 30
90 2
=905 + 3
=905 +3=935.
The following table gives the marks obtained by 50 students in a class test :
Marks 11-15 |16-20 |21-25 | 26-30 | 31-35 | 36-40 |41-45 |46-50
No. of Students| 2 3 6 7 14 12 4 2

Hint : Convert it to exclusive form
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Sol. Marks No. of Students Cumulative Frequency
10-5-15-5 2 2
15-5-20-5 3 5
20-5-25'5 6 11
25-5-30-5 7 18
30-5-355 14 32
35-5-40-5 12 44
40-5-45-5 4 48
45-5-50-5 2 50
N =50
N =50 .. N/2=50/2=25
The cumulative frequency just greater than 25 is 32. The corresponding class
is 30-5-355
[=305,h=5,f=14,cf=18 and N/2 = 25
h x (N/2-1)
My =l+ 77
{5 x (25 — 18)}
=305 + RV
305 5x17
SOVt T
=305 35
=Vt g
=305 +2-5=33.
13. Find the median from the following data :
Class 1-5 | 6-10 |11-15|16-20 |21-25 |26-30 | 31-35|36—40 |41-45
Frequency 7 10 16 32 24 16 11 5 2
Hint : Convert it to exclusive form
Sol. Class Frequency Cumulative Frequency
0-5—5'5 7 7
5:-5—10'5 10 17
10-5—15-5 16 33
15-5—20-5 32 65
20-5—255 24 89
25:5—30-5 16 105
30-5—355 11 116
35:5—40-5 5 121
40-5—455 2 123
N =123
N=123 . N/2=123/2=61'5

The cummulative frequency just greater than 615 is 65. The corresponding
classis 15-5-20-5
1=15-5h=5,f=32,cf=33 and N/2=61-5

h x(N/2 - cf)}

Me=“{ f
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{5 x (615 — 33)}
=155+ 17 35

5 x 285
32
=15-5+4-45=19-95.
14. Find the median from the following data :

=155+

Marks No. of Students
Below 10 12
Below 20 32
Below 30 57
Below 40 80
Below 50 92
Below 60 116
Below 70 164
Below 80 200
Sol. Marks No. of Students Cumulative Frequency
0—10 12 12
10—20 32—12)=20 32
20—30 (57—32)=25 57
30—40 (80—57)=23 80
40—50 (92—80)=12 92
50—60 (116—92)=24 116
60—70 (164—116)=48 164
70—80 (200—164) =36 200
N = 200
N =200 .. N/2=200/2=100

The cumulative frequency just greather than 100 is 116. The corresponding

classis 50 — 60
1=50,h=10,f=24,cf=92 and N/2 =100

{h x(N/2—cf)}
M, =0+ 5

{10 x (100 — 92)}
+ 24

{10 X 8}
=50 + o4
=50+3-33
=53-33.
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EXERCISE 14.3
Consider the following table :

Class interval 10-14 14-18 18-22 22-26 26-30
Frequency 5 11 16 25 19
The mode of the above data is :
(a)235 (b) 24 (c)24-4 (d)25

The class 22—26 has maximum frequency.
So, it is the model class
xk=22,fk=25,fk_1=16,fk+1= 19and = 4
" { hx (fy =fr 1) }
0 =% * | 2fy ~fr-1—fr+1

_ 99 {4x (25 — 16) }
Sast 2x25—-16-19

9
“244x 5 1619
36
=22+ 15
=244,

The mean and mode of a frequency distribution are 28 and 16 respectively.
The median is:
(a)22 (b) 23-5 (c)24 (d)24-5
Mode = (3 x Median)— (2 x Mean)

16 =(3 x Median) — (2 x 28)

16 =3 x Median—56

. 16 +56 72

Median = 3 =3 = 24.

The median and mode of a frequency distribution are 26 and 29
respectively. Then the mean is:
(a)27-5 (b) 24-5 (c) 284 (d)25-8
Mode = (3 x Median) — (2 x Mean)

29 =(3 x 26) — (2 x Mean)

29 =78 — (2 x Mean)

78 — 29 49
Mean = 9 =5 = =24-5.
For a symmetrical frequency distribution, we have:
(a) Mean < Mode < Median (b) Mean > Mode > Median
1
(¢) Mean = Mode = Median (d) Mode = 9 (Mean + Median)

Symmetrical distribution occurs when the values of variables occur at regular
frequenmes and the mean,median and mode occur at same point
Mean = Mode = Median

Flnd the mode of the marks obtained by 80 students in a class test in
English as given below :

Marks 0-10 (1020 |20-30 | 30—40 | 40-50 |50-60 |60—70 |70-80
No. of Students| 3 5 16 12 13 20 6 5
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Sol. The class 50—-60 has maximum frequency.
So, it is the model class
xk=50,fk=20,fk_1=13,fk+1=6,h= 10

(fp —1fr-1)
M = hx
0 xk+{ (213, —fk—l_fk+1}

(20 — 13) }
(2x20—13—6)

7
= 10 x —
-50+{ X 21}

=50+ 3-33
=53-33.
6. Find the mode of ages of 181 workers of a factory from the following
frequency distribution :

Age (in years) | 20-30 3040 40-50 50-60 60-70
No.ofworkers| 25 47 62 37 10

=50+{10X

Sol. The class 40—50 has maximum frequency.
So, it is a model class.
" xk=40,fk=62,fk_1=47,fk+1=37,h= 10

(e =1fr-1
M, = h x
o { (2fp —fr -1 _fk+1)}

(62 —47) }
(2 x 62 —47 —37)

=40 + {10><

15
=40 + 10 x

40
=40 + 375
=43-75.
7. Find the mode of the following distribution :

Class Interval |[10-14 |14-18 | 18-22 | 22-26 | 26-30 |30-34 |34-38 |38—42
Frequency 8 6 11 20 25 22 10 4

Sol. The class 26—-30 has maximum frequency.
So, it is a model class.
xR =26,f,=25,f,_1=20,f,,1=22,h =4
(r —fr-1) }
M, = h x
0= % ¥ { (2fr —fr-1—-Fr+1)
{4 y (25 — 20) }
=26+ (2 x 25— 20— 22)

5
=26+{4X8}

=26 + 2-5 = 28'5.
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Calculate the mode from the following data :
Monthly Salary (in3) No. of Employees

0-5000 90
5000-10000 150
10000-15000 100
15000-20000 80
20000-25000 70
25000-30000 10

The class 5000-10000 has maximum frequency.
So, it is a model class.

x; = 5000, f;, = 150, f, _

M0=xk+ {hx(

M, = 5000 + {5000 o

1 =90, , 1 =100, h = 5000

(e =1fr-1

2y ~fr-1-Tr+ 1)}

(150 — 90)

= 5000 + 2727-27.
=7727-217.
Compute the mode from the following data :

2 x 150 — 90 — 100)}

Age (in years) 0-5 5-10 | 10-15| 1520 | 2025 | 25-30 | 30-35
No. of Patients 6 11 18 24 17 13 5
The class 15-20 has maximum frequency.
So, it is a model class.
xk=15,fk=24,fk_1=18,fk+1=17,h=5
o —Te-1)
MO =Xk + {hx (Zf
r=Tr-1—Tr+1)
(24 - 18)
= 5
=15+ { X (2x24—18—17)}
=15 + 2:30 = 17-30.
Compute the mode from the following series :
Size 45-55 | 55-65 | 656-75 | 75-85| 85-95 |95-105/105-115
Frequency 7 12 17 30 32 6 10

The class 85-95 has maximum frequency.
So, it is a model class.
xk=85,fk=32,fk_1=30 fk+1=6 h =10

(fp —1fr_1)

Mo—xk+ {hx

{ (32— 30) }
(2x32 30-6)

_85+{0x}

=85+ 0-71 = 85-71.

(2fe —fr-1—Tr+ 1)}



http://www.print-driver.com/order?demolabel-en

EXERCISE 14.4

1. Draw a cumulative frequency curve (less than type) for the following
data and find the median from it :
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333

Class interval |200-220| 220-240|240-260 | 260-280 | 280-300 | 300-320
Frequency 7 3 6 8 2 4
Sol. | Class Interval Frequency Cumulative frequency less
than type
200-220 7 Less than 220 7
220-240 3 Less than 240 (7+3)=10
240-260 6 Less than 260 (10 + 6) = 16
260280 8 Less than 280 (16 + 8) = 24
280-300 2 Less than 300 (24 + 2) = 26
300-320 4 Less than 320 (26 +4) = 30
Total N =30
- N=30 s N/2=30/2 =15
Ongraphwe plotthe points(220,7)(240, 10)(260,16)(280,24),(300, 26),(320,30)
Y
40
35
?30 — (320, 30)
5 (300, 26)
g' 25 —
& (280, 24)
g0
-
%S 15 _(260, 16)
g - ‘e,'ﬂ
= . \
S 10 1= g0 o
5 f— (220, 7)
| ] ] | ] ]

0 200 250 300 350 400 450

Median from the graph= 256-67
2. Following is the distribution of marks of 70 students in a periodical test :

Marks Number of Students
Marks less than 10 3
Marks less than 20 11
Marks less than 30 28
Marks less than 40 48
Marks less than 50 70

Draw a cumulative frequency curve for the above data and find the median.
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Sol. We may prepare following table :
Marks No. of Students (cf) Frequency (f)
Less than 10 3 3
Less than 20 11 (11-3)=8
Less than 30 28 (28 —11) = 17
Less than 40 48 (48 — 28) = 20
Less than 50 70 (70 — 48) = 22
N 70
N =170.. 2 9
=35

On graph we plot the points (10, 3) (20, 8) (30, 17) (40, 20) (50, 22)
Median as per graph = 33-5
Y

A
g
3 {40, 20) (50, 22)
@
2 s 130, 17)
=
S0 (20, 8)
£
S° [ oy
o177 I
0 30 40 50

10 P
Median as per graph = 33.5
3. From the following frequency distribution, prepare the ‘More than
a give :
ScoreNumber of candidates

Score Number of Candidtes
400450 20
450-500 35
500-550 40
550-600 32
600-650 24
650-700 27
700-750 18
750-800 A
Total 230
Sol. We may prepare following table :
Score Number of Cummulative Frequency
Candidate (CpH
400450 20 More than 750 A
450-500 35 More than 700 (34+18) 52
500-550 40 More than 650 (52+27) 79
550-600 32 More than 600 (79 + 24) 103
600-650 24 More than 550 (103 + 32) 135
650-700 27 More than 500 (135 + 40) 175
700-750 18 More than 450 (175 + 35) 210
750-800 A More than 400 (210 + 20) 230
Total 230
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. s N/2 = 230/2 = 115
On the graph paper we plot the points (400, 230), (450, 210), (500, 175), (550,
135), (600, 103), (650, 79), (700, 52), (750, 34)

Y
-
3300 —
g
Z250 [~ (400, 230)
= (450, 210)
2 200 [—
5 (500, 175)
% 150 |-
E (600, 103)
100 f— 1
£ (550, 13 (850, 79) (700 52)
S 5ol (750, 34)
0 I I I | I I I . X
400 450 500 550 600 650 700 750

Median from the graph= 625
4. The marks obtained by 100 students of a class in an examination are

given below :

Marks Number of contidates

0-5 2
5-10 5
10-15 6
1520 8
20-25 10
25-30 25
30-35 20
3540 18
4045 4
45-50 2

Draw a cummulative frequency curves by (v) sing (i) less than series
(ii) more than series. Find median.

Sol. ()

Marks Frequency Cummulative Frequency
0-5 2 Less than 5 2
5-10 5 Less than 10 7

10-15 6 Less than 15 13
15-20 8 Less than 20 21
2025 10 Less than 25 31
25-30 25 Less than 30 56
30-35 20 Less than 35 76
35-40 18 Less than 40 A
4045 4 Less than 45 98
45-50 2 Less than 50 100

We plot the points on graph is (5, 2), (10, 7), (15, 13), (20, 21), (25, 31), (30,
56), (35, 76), (40, 94), (45, 98), (50, 100).
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(i)

Cummulatitative frequency

Cummulatitative frequancy
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100 b Y (50, 100)
® - (40,90 "5 98)
80 |—

70 |-

50 = (28, 8)

50 ‘ (30, 58)

40

0 (25, 31)

20— (10.7) (20, 21)

{15, 13)
10
5 2
B I 0 N TN (N T A TN N R M
5 10 15 20 25 30 35 40 45 50
Median from the graph= 28-8
Marks More than Cummulative Frequency

More than 45 2
More than 40 2+4)6
More than 35 (6 +18) 24
More than 30 (24 + 20) 44
More than 25 (44 + 25) 69
More than 20 (69 +10) 79
More than 15 (79 + 8) 87
More than 10 288 (87 +6) 93
More than 5 ’ (93 +5) 98
More than 0 (98 + 2) 100

On graph we plot (45, 2) (40, 6) (35,

(20, 79) (15, 87) (10, 93) (5, 98) (0, 100)

Y

100 (0, 100)

90
(5.98) (10, 93)

{15, 87)

o o~ o
QO Qa Q

(2,79)

(2, 69)

&0

40

30
20

o1 11

(28.8)

(30, 44)

(35, 24)
(40.6) 145 2

24) (30, 44) (25, 69)

5 10 15 20
Median from the graph= 28-8

25 30
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