Chapter 3 Expansions

Exercise — 3.1

Solution

(i) (2x+7y)?

It is in the form of (a + b)? =a”®+ 2ab + b?

na=2x;b=2y

v x4+ 7y)=(2x)2+22x. Ty + (7y)?
= 4x* + 28xy + 49y?

2 2 4 5
=, T3xy+gy
2.

Solution

(i) (3x + %x)z



It is in the form of (a +b)? = a2 + 2ab + b?
2
LGP+ 23x. = + (=)

$9X +3+—2
4x

(ii) 3x%y + 5z)*
It is in the form of (a +b )*> = a*> + 2ab + b?
Herea=3x’y ; b=5z

= (3x%y)? +2.3x%y.5z + (5z)°
= 9x*y? + 30x%yz + 257?

3.

Solution

. 1\2
(i) (3x - Z)

Itis in the form of (a-b)*> = a? - 2ab + b?

1
Here a=3x ;b=—
2x

= (3xP ~23x. — + (2x)2

1

2_ 2
=3 -X —3+22x2

= 9X —3+—2
4x



i (Gx-37)

It is in the form of (a- b)*> = a> — 2ab +b?

1. . _3

Here a=-x b Sy
1 \? 1x 3 3 \?
(Gx) - 25 v+ ()
2 3 9y?2

=y TR

4.

Solution

HEx+3)(x+5)

= x(x +5) + 3(x +5)

= x*+5x+3x+15

=x*+8x+ 15

(i) (x + 3) (x-5)

= x(x-5) +3(x-5)
=X.X—X.5+3x-35
=x*>—-5x +3x—15

= x?2-2x—15



(iii) (x -7 ) (x +9)
=x(x+9)-7x+9)

= XX +t9x -7x-7.9

= x> +9x—7x - 63
=x>+2x - 63

(iv) (x -2y ) (x - 3y)
=X(x - 3y) - 2y (x — 3y)
=X.X—X.3y—2y.x+2y. 3y
= x> — 3xy — 2xy + 6y°

= x? — 5xy + 6y*

3.

Solution

(i) (x -2y -2y’

It is in the form of ( a+ b +¢)? = a> + b> + ¢ + 2(ab + bc + ca)
There a=x;b=-2y;c=-z

W2 X2+ (2y)? +(-2)? +2(x(-2y) H(-2y) (-z) + (-2) .X)

= x* +4y* + 722 + 2 (-2xy + 2yz — zX)

= x? +4y*+ 722 + 4yz - 4xy — 2zx



(i) (2x — 3y + 42)’

It is in the form of (a+ b+ ¢)*= a?+b*+ ¢+ 2(ab+bc+ca)
Here a=2x ; b=-3y ; c=4z

W= (2x)2 + (3y)? + (42> +2 (2x.(-3y) +(By) (4z) +4z.2x
= 4x? + 9y* + 162> + 2(-6xy — 12yz + 8x2)

= 4x? + 9y* + 167° — 12xy — 24yz + 16Xz

6.

Solution
: 3 2
(i) [2x +2- 1]
It is in the form of (a+ b+ c¢)*= a>+b*+¢*>+ 2(ab+bc+ca)

Herea=2x ; b= ;c=-1

W= (2x)2+ (%)2 +(-1)*+2(2x . % + %(-1) +(-1).2x)

242 _3.
= 4x>+ 2+ 1+2(6-2-2x)
=42+ =+ 1+ 12 -2 4x

X X

= 4+ -2 4x+ 13



con (2 3 2
(i) (Ex——— 1)
It is in the form of (a+b+c)*= a*+b’*+c?>+ 2(ab+bc+ca)

2 3
Here a=-x ;b =——; c=-1
3 2

o) (2 el (-2
(-2 o0 )
4x

4 9 6
S-x2—-—+4+1-2+—-—-—=
9 4x 2X 3

Solution

(i) (x +3)°

It is in the form of ( a+ b)® = a*> + 3a?b + 3ab’ + b’
Here a=x;b=2

a2 xXP+3x2.2+3.x2%2+2°

= x> +6x>+3x .4+ 8

= x>+ 6x2+ 12x + 8



(ii) 2a + b)?
= (2a)’ +3.(2a)’.b +3.2a. b*> + b’
= 8a’+3.4a®> b+ 6ab?+ b’

= 8a’+ 12a’b + 6ab? + b’

8.

Solution

. 1)\3
@) (3x+3)
It is in the form of (a +b)’ = a’ + 3a’b + 3ab* + b’

a=3x;b=1
X

22 (3% +3.0x)2 . 2 +33x. ) (%)3

=27 +3.9x% —+ 9x. 5+ xS+

22
:27X3+27X+;+x_3

(i) 2x-1)°

It is in the form of (a-b)* = a’ -3a’b + 3ab? b’
Here a=2x;b=1

£ = (2% —3.2%)2 . 1 +32x)(1)2 = (1)}

= 8x> - 3.4x*+ 6x -1

= 8x3—12x%+ 6x -1



0.

Solution

(i) (5x -3y)’

It is in the form of (a —b)’ =a’—-3a’b + 3ab’ - b?
a=>5x; b=3y

~ = (5x)° - 3.(5x)* . 3y + 3.5x .(3y)* — (3y)’

= 125x° - 3.25x% 3y +3.5x . 9y* - 27y?

= 12553 — 225x%y + 135y X - 27y

(i) (2x _ %)3

= (2%)° = 3.2x)°. % +3.2x. (5)2 - (—)3

1 1
= 8x3- 3.4x?. —+3.2x— —
3y 9y2  27y3

4x2 2x 1
=8 -—+ = —
y 3y2  27y3

10.

Solution

(i) (a+ b)* + (a—Db)’

= a’ +2ab + b* + a’ — 2ab + b*
= 2a’+2b?

= 2(a’ + b?)



(ii) (a+b)* - (a -b)’
= (a’ + 2ab + b?) — (a*- 2ab +b?)
= a’ + 2ab + b? — a> + 2ab — b?
= 2ab + 2ab
= 4ab

11.

Solution

i) (a + %)2 + (a - 1)2

a
:>(a2 + 2.a.i+iz)+ (az +2.a.1+i2)
a a a a
2 1 2 1
= a +2+—2+a—2+—2
a a

2
=~232+—2
a

= 2(a2 + %)

G (a+3) - (a=2)
=>(a2+ 2.a.%+i)— (az— 2.a.1+i)

a? a a?

1 1
$32+2+—2—a2+ 2——2
a a

=>2+2

=4



12.
Solution
() 3x -1)> = 3x -2 ) (3x + 1)
= (3x)?-2.3x.1 +1>2-3x(3x + 1) +2(3x +1)
=9x*—6x+1-9x*-3x+6x +2
= 3x+3

= 3(x+1)

(i) (4x + 3y )? — (4x -3y)* — 48

= (4x)* + 2.3y. 4x + (3y)* — ((4x)* — 2.4x.3y + ( 3y)* ) — 48
= 16x* +24xy + 9y - 16yx* + 24xy — 9y* — 48

= 48xy -48

= 48(xy -1)

13.

Solution

@ (7p +99) (7p - %9)
=Tp(7p-9q) +9q9(7p—-99)
= 49p% — 63pq + 63pq — 81q?
= 49p> - 81q°



(i) (2x - %) (2x + %)

= (2x)* - (2)2

Since it is in the form of (a+b) (a-b) = a> b’
= 4x* — :—2
14.

Solution

(i) 2x-y+3)(2x-y-3)
(2x-y)+3)(2x-y)-3)

It is in the form of (a +b) (a-b) = a> — b?
= (2x —y)* - 32

= (2x)* -2.2xy +y*-9

= 4x> —4xy +y* -9

(i) Bx+y—5) 3x -y —5)

= (3x +(y-5)) Bx-(y +5)

= [(3x-5) +y] [Bx = 5)-y]

It is in the form of (a + b) (a —b) = a> - b?
va=3x-5;b=y

2 (3x—5) -y

= (3x)?-2.3x.5+5% -y



= 9x? -30x +25—y*

15.

Solution

M (x+2-3) (x-2-3)

X

2 2
:><(x—3)+;)((x—3)—;)
It is in the form of (a + b) (a- b) =a’> - b’
v a=x-3 ; b=2
X

2

= (x-3)% — (—)2

X

4
=>x'-2x3+3 ——=
X

4
$X2—6X+9-—2
X

(ii) (5- 2x)(5 + 2x) ( 25 + 4x?)

It is in the form of (a +b) (a- b) =a* — b?
v (52— (2x)%) (25 +4x%)

= (25 - 4x?) (25 +4x?)

= (25)— ( 4x2)

= 625 - 16x*



16.

Solution

H(x+2y+3)(2y+x+7)

= xRy +x+7)+2yRy+x+7) +3QRy+x+7)
= 2xy + x>+ 7x +4y* + 2xy + 14y + 6y + 3x +21
= x> +4y? + 4xy + 10x + 20y + 21

(i) (2x+y+5) @x+y—-9)

= 2x2x+y-9)+ty(2x+y—-9)+5(2x+y—-9)
= 4x% + 2xy — 18x + 2xy + y* — 9y + 10x + 5y — 45
= 4x% + y* + 4xy -8x — 4y — 45

(iii) (x — 2y — 5) ( x-2y +3)
=>Xx(x—2y+3)-2y(x—2y+3)-5(x—-2y+3)

= x? - 2xy + 3x -2xy +4y* -6y -5x + 10y -15
= x* +4y* —4xy - 2x — 4y — 15

(iv) B3x 4y -2) (3x—4y-6)

= 3x(3x—4y—-6)—4y(3x -4y -6)—2(3x -4y -6)

= 9x? — 12xy — 18x - 12xy + 16y? + 24y — 6x + 8y + 12
= 9x? + 16y* — 24xy -24x + 32y + 12



17.

Solution

(i) 2p + 3q) (4p* — 6pq + 9q°%)

(2p +39) ((2p)* —2p.3q + (39)")

It is in the form of (a+b) (a®> — ab + b?) is a* + b?
~herea=2p ; b=3q

= (2p)’ + (3q)°

= 8p’ +27¢°

oo 1 2 1
(ii) (x+;)(x —1+x—2)
It is in the form of (a + b) (a*> —ab +b?) is a’ + b’

1
herea=x;b=;

1
. w3 |
X x3

18.

Solution

(i) Bp—4q) (9p*+ 12pq + 16q°)
(3p —4q) ((3p)* + 3p.4q +H(4q)°)
It is in the form of (a —b)(a®? + ab +b?) is a’ - b’



~here3p=a;b=4q

=~ (3p)* — (49)°
= 27p® - 64¢°

(i) (x =2) (x? + 3+ )

. 3\ ( 3 32
"(x—;)(x +xi+ () )
It is in the form of (a—b) (a?+ ab +b?) is a> — b’

3
s~ herea=x; b=;

19.

Solution

Given (2x + 3y + 4z) (4x* + 9y* + 162> — 6xy — 12yz — 8zx)

= (2x + 3y +42) (2x)* + By)* + (4z)* — 2x. 3y — 3y . 4z — 4z .2X)
= 1t 1s in the form of

(a+btc)(a’?+b*+c2—ab-—bc—ca)= a’+b’+c®—3abc
~herea=2x;b=3y;c=4z

s~ (2x) + (By)* + (4z)° —3.2x.3y . 4z

= 8x° + 27y* + 642° — 72xyz



20.

Solution

() x+1)(x+2) (x+3)

[x(x+2) +1 (x+2)] (x +3)

= (xX*+2x+x+2)(x+3)

= (x* +3x+2)(x+3)

=> (xX*+3x+2)(x) +(x*+3x+2)3
= x> +5x2+2x +3x2+9x + 6

=>x+6x2+11x+6

(i) (x-2)(x-3)(x+4)

= [x(x-3)-2(x-3)] (xt+4)

= (x?-3x-2x+6)(x+4)

= (x>-5x+6) (x+4)

> (x2-5x+6)x+(x*-5x+6)4
= x> — 5x* + 6x +4x* - 20x +24

=>x}—x*- 14x + 24

21.

Solution

Given (x-3) ( x+7) ( x-4)
x(x+7)=-3(x+7))(x—4)



(x* +7x — 3x -21) ( x-4)

(x* +4x -21) (x-4)

(x* +4x - 21)x —4(x* + 4x — 21)
X3 +4x* - 21x — 4x* — 16x + 84
x> —37x + 84

= the coefficient of x* is 0

The coefficient of x 1s — 37

22.

Solution

Given a’+4a+x=(a+2)°
~attda+x=a’+2.a2+2°
a’ +4at+x=a’+4a+4
>x=a’+4a+4—-a*—4a

X =14

23.

Solution

(i) (101)?

= (100 + 1)°

= (100)* +2.100.1 +12
= 10000 + 200 + 1



= 10201

(ii) (1003)?

= (1000 + 3)?

= (1000)% + 2.1000.3 +32
= 1000000 + 6000 + 9

= 1006009

(iii) (10.2)’

(10 +0.2)?

(10)2 +2x 10 x0.2 + (0.2)?
100 +4 +0.04

104.04

24,

Solution

(i) 99°

= (100 -1)°

= (100)> - 2.100.1 + 12
= 10000 — 200 + 1



= 9801

(ii) (997)*

= (1000 — 32

= 10002 — 2.1000.9 + 32
= 1000000 — 6000 + 9
= 1994009

In this we used the (a —b)? formulae i.e, a> — 2ab + b?

(iii) (9.8)°

= (10 -0.2)?

= 10>-2x 10 x0.2 +(0.2)?
= 100 — 4 +0.4

= 96.04

25.

Solution

(i) (103)”

= (100 +3)?

= 1t 1s in the form of

(a +b)’> = a® + 3a’b + 3ab® + b’

~herea=100; b=3



= (100)? + 3.(100)2.3 + 3100 . 32 + 33
= 1000000 + 90000 + 2700 + 27
= 1092727

(ii) 993

= (100 -1)°

= 100% - 3.100% .1 +3.100.12 - 13
= 1000000 — 30000 + 300 -1

= 970299

(iii) (10.1)°

= (10 + 0.1)°

= 10° +3.102(0.1) + 3.10(0.1)> + (0.1)°
= 1000 +30+3 +0.01

= 1030.301

26.

Solution

Given 2a—b+ ¢c=0
= (2a+c)=b
Squaring on both sides

= (2a+c¢)*=b?



= (2a)’ +2.2a.c+c*=b’
= 4a’ + 4ac + ¢* = b?
= 4a’-b*+c*+4ac=0

Hence proved

27.

Solution

Given a+b+2¢c=0
a+b=-2c..(»1)

cubing on both sides

(atb)’ = (-2c)’

a’ + b’ + 3a’b + 3ab* = - 8¢’

a’+ b’ +3ab (a +b) =-8¢* .... from (i)
a’ + b3 + 3ab(-2¢) = -8¢*

a’ + b’ — 6abc = - 8¢’

a’ + b’ + 8¢’ = 6abc

hence proved

28
Solution

Givena+b+c=0



cubing on both sides

(a+b) =(-c)

= a’ + b’ +3a’b + 3ab’ = - ¢’
>a*+b’+3ab(atb)=-¢°
= a* + b + 3ab(-c) = -¢?

= a’+ b’ —3abc=-¢’

= a’ + b’ + ¢* = 3abc

3,313, -3
a’+b°+c
—:3

abc

29
Solution
Given xty=4
Cubing on both sides
(x+yy =4
= x> +3x’y + 3xy’ +y> = 64
=>x+3xy(x+y)+y =64
= x> +3xy(4) + y’ = 64
= x>+ 12xy +y> =64
>x+y +12xy-64=0



30
Solution
(i) (27)*+(-17)% +(-10)*
~ifa+b+c=0;then a’+b®+c® =3abc
= here a =27
b=-17
c=-10
~27-17-10=0
~a’+b’+c?=3abc
=3.27.(-17)(-10)
= 13770

(i) (-28)° +15° + 13°
~ifa+b+c=0;then a’+b’*+ c®>=3abc
= -28+15+13=0
~a’+ b+ ¢ =3abc

= 3(28)(15)(13)

=-16380



31.

Solution

86X86X86+14X14X14
86X86—86 X14+14X14

Given

o a3+b3
=~ It is in the form of ————=(a+b)
a’—ab+b?

. 86%+143
" 802-86.14+ 142

=100

=86+ 14



Exercise 3.2

Solution

Given x-y=8....(1)

squaring on both sides in equal (i)

s (x-y ) =8

X? - 2.xy+y*= 64

X?-2(5) +y*=64 . from eg (ii)
X210 +y*=64

X*+y*=64+10

X*+y* =174

2.

Solution

squaring on both sides in equal(i)
(x +y)* =107
x2+2xy + y*=100



2 +2(21) + y2= 100
x2+ 4% +y* =100

x? +y*=100—-42

x*+ y*=58
2(x*+y*)=2x 58=116
3.

Solution

Given 2a+3b=7....(1)

squaring on both sides in equal(i)
(2a + 3b)> = 7?

(2a)* +2.2a.3b + (3b)> = 49

4a + 12ab + 9b* =49

4a% 4+ 12(2) +9b? =49

4a’ + 24 + 9b* = 49

4a® +9b* =49 - 24

4a® + 9b* = 25

4.

Solution



squaring on both sides in equal(i)
(3x — 4y)* = 167

(3x)? —2.3x. 4y + (4y)* =256
Ox% — 24xy + 16y*> =256

9x* —24(4) + 16y* =256

9x> - 96 + 16y*> =256

9x* + 16y = 256 + 96

9x% + 16y* =352

5.
Solution

Given x +y=2_8.....(1)

since we know that
2(x)* +2(y)’ = (x ty) +(x-y)’
From (1) squaring on both sides
(x+y): =8

= 64
From (i1) squaring on both sides
(x—y)* =2°

=4

220 +y )= (xty Y+ (x—y)



= 64+4

6.
Solution
Given a’+b*=13.....(A)

() a+b

~(a+b)*= a’+2ab+b?
= a’+b*+2ab
~ 13 +2(6)
=13+12

(a+by =25

a+b =+25

atb =5

(i) a—b
~ (a—b)* =a’—2ab+b’
=a’+b’>—2ab

— 13- 2(6)



=13-12
(a—b)? =1
(a—b) =1
a—b =1

7.

Solution

(i) a-b

From (1) and (2)
ab=-12
a(4—-a)=-12

4a —a*=-12
a?—12-4a =0
a?—4a—-12=0

a2 —6a+2a-12=0
a(a-6) +2(a—-b)=0
(a—6) (at2)=0
a-6=0 ;
a=06



atb=4 atb=4

6+b=4 2+b=4
b=4-6 b=4+2

=-2 b=6
(a,b) =(6,-2)

(1) a—b = 6-(-2)=38
(ii)a>-b*=(a+b)(ab)
=(4) (8)
=32
8.
Solution

Given p-q=9.....(1)

from (1) and (11)

p=q+9

- pq =36

(g+9)q=36

q*+9q =36
q@*+99-36=0
q*+19q—-3q—-36 =0
q(q+12)-3(q+12)=0
(q+12)(q-3)=0



q+12=0 q—3=0
q=-12 q=3

p—q=9 p

p-(-12)=9 p-
p=9-12 p

p=- p

p=12; q=3

iHp+q

12+3

=15

(i) p’ -
=(p+tq)(p—-q)
=15%9

=135

9
Solution

Given x+y=6..... (1)

from (1) squaring on both sides



(x+y) =6
x* +y* +2xy =36
x2+y? =36 — 2xy ......(iii)

from (1) squaring on both sides
(x-y)y =4

x*—-2xy +y* =16

x>+ y? =16 + 2xy......(iv)

- equate equation (ii1) and (1v)

36 — 2xy =16 + 2xy

36 — 16 = 2xy + 2xy

20 =4xy

4xy =20

Xy=?

Xy =15

(i) x* +y’
From equation (iii) x>+ y* =36 —2xy
= 36-2(5)
=36-10 =26
(ii)) xy =5



10.

Solution

: 1
Given x—3=;

11.

from equation (1) = y=8-x

15

from equation (i) = xy =~

X( 8 —x) =%



15

8x — x?=—

4
4(8x —x?) =15
32x —4x* =15

4x* -32x+15=0

4x* —-30x —2x+15 =0
2x(2x—-15)-1 (2x-15)=0
(2x—15)(2x-1)=0

2x—15=0 : 2x—1=0
2x =15 2x =1
15 1
X == X ==
2 2
Xty =8 X+ty=8
15— 1yy-
_q_15 _q_1
Y=8 ” y=38 >
_ 16-15 _ 16-1
Y= 2 YT
2 2



(iii) 5(x> +y*) +4(x -y )
() + @) 0

_ 5(225 1) 47

_ 5 (113)+ )3

—§+28



565+56
2

621

2
12.

Solution
Given x*+y*=34
_ 10l 21
Xy = 102 .
(x +y)? =x*+y? +2xy
= 34+2. 2
2

= 34+21
=55
(x—y) = x*+y* —2xy

=34 2.2
2

= 34-21
=13
2x+y )y +(x-y)
= 2(55)+ 13
=110+ 13

=123



13.

Solution
Given a-b=3 ....(1)
ab =4 ......(11)

a’—b>=(a—b)(a>+ab+b?

from (1) squaring on both sides

(a—b)*> =32

a’> +b*>-2ab=9
22+ b2 —2(4) =9
a?+b*-8=9
a?+b*=9+38
a?+b>=17

a’—b>*=(a—b)(a>+ab+b?
= 3.(a’+b’>+ab)
—3(17+4)
=3(21)
=63



14.
Solution
Given 2a—3b=3......(1)
ab=2....(2)
from (1) equation on both sides
(2a — 3b)* =32
(2a)*—2.2a.3b +(3b)*=9
4a® — 12ab +9b* =9
4a% +9b* - 12(2) =9
42’ +9b* -24 =9
4a° +9b* - 24 =9
4a* +9b* =9 + 24
=33
(2a)* — (3b)* = 8a® — 27b°
= (2a—-3b)((2a)’ +2a.3b + (3b)?)
= 3( 4a%+ 6ab + 9b?)
= 3(33 +6(2))
=333+ 12)
=3( 45)
= 135



15.

Solution
: 1
given x + — = 4
(1) squaring on both sides
2
(X + 1) =42
X
X2+2.X.l+%: 16
X X

X2+2+i2=16
X

v 1
(i) x* + =
We know that x* + xi4 =14

Squaring on both sides

2 , 1 2 — 142
(x?+5) =14

22 > 1, (L) _
() + 2.x% 5+ (5) =196

X +2+ = =196
X

x4+ — =196 -2
X



[ X X ) 3 1
(iii) x° + =
1
We know x + -= 4

Cubing on both sides

3
(e 2) o
X3+3.X.%(X+i)+xi3:64
X 3(x+2)+ =64
x>+ +3(4) = 64

3+ = =64-12
X

=352
. 1
(lV)X—;
( _1)2: 2 h 1oL
X == X —2X -t
—x2+—=_2

: 1
from (i) x> + == 14

— 142

(-3 -



x-= =12
= V4 X 3
=23

16.

Solution

. 1
Given x-;=5

Squaring on both sides

(-3

x2—2.x.l+iz=25
X X
X2+ —=25+2
X

1
X2+—2=23
X

squaring on both sides

(xz — i)2 =232

x2



(P + 2.%% .+ (—)2 =529

x4 +2+= =529
X

X+ =529 -2
X

X4+ =527

x4

17.

Solution

Given
«1_8
X

(1) squaring on both sides

(=3 =5



2
=(x+§) = X2+ 2.X. = +—

x  x2

1 .
= x>+ =12 [+from (i) ]

= 7+2
=9
1\%
(X+;) =9
X+= =+/9
X
x+= =3
X
ces 1
(111))(3+x—3



18.

Solution

. 1
Given x + -=

Squaring on both sides
2
(x + 1) = 6
X
X2+2.X.l+12=36
X X

X2+ 2+ = =36
X

X2+ —=36-2
X
— 34
() x—-
(. 1\ _ o, 1,1
_(x x) =X -2.x x-l_x2
1
:X2+x—2-2
~ 3422

x — ~ =32
1
x——-=v16 X2
X



19.

Solution

Given x + % =2
Squaring on both sides
()= 2

1 1
X2+2.x .-+ —2:4
X X



x4
=2 ... (111)
From equation (1), (i1) and (ii1)
1
X2+—2:2
X
1
X3+—3=2
X
4, 1 _
X+F_2
s, 1 3.1 41
X+x—2 X+x—3 +x—4

Hence proved



20.

Solution

. 2
Given x- - = 3

Cubing on both sides

8
X3—x—3— 6(3) =27

X3 -==27+18
X
=45
21.
Solution

Given at+2b=5

Cubing on both sides

(a+ 2b)?=753

a*+ 3a.2b(a+2b)+(2b)3=125
a’ + 6ab(5) + 8b* =125

a®> + 30ab + 8b* = 125



~a’+ 8b°+30ab =125

22.

Solution
Given a+ % =p

Cubing on both sides

1\3

(a+2) =»
a3+3a.% (a+%)+a—13= p
a’ +3(p) + 5 =p’

1
a’+—=p’—3p

1
a’+— =p(p°-3)
23.
Solution

. 1
Given x2+ = = 27

2
1 1 1

o (x——) :xz— Zx._+_2
X X X

1
= x2-2 +—2
X



1\%
(x=3) =25
x—i =25
xX—==5

X
24,

Solution

. 1
Given x?+ == 27

2
Take (x—l) = x2— 2.x.-+—
X X X

_X2_2+x_2
1
_X2_|_x_2_2
= 27-2
1\%
(X—;) =25
X-% =1/25
X--=5
X



=3(x3—xi3)+ S(x—i)
=3(x—§) (x2+x.§+xi2)+ S(x—%)

) (e 1)+5(e-

=3(5) (27 +1) +5(5)

=15(28) +25
=420+ 25 =445
25.
Solution
Given x*+ — 2 =82
25x 5
2
2 (LY o4
X 4_(5x) I

~. let us consider

) 2
(x_l_i) :X2+2.X.i+(i)
5x 5% 5%

2_|_2 1
5 25x2
2 1 2

25x%2 5

=+



26.

Solution

. 1
Given x?+ — =28
4x2

X% + (i)z =8

2x
let us consider

2 2
(x+i) = x24 2.x.—+ (i)
2x 2x

2x

1
=x+ 1+—=
42

1
=x’+—=+1
4x2

= 8+1



_X3+$_ (x+%)(x2+$— 1)
= 3(8-1)
=3(7)
=21

27.
Solution
Given a?—3a+1=0

Dividing each term by a , we get

a’? 3a 1
2 _2Z42=0
a a a
1
a-3+=-=0
a
1
at==13
a
now

. 12 1,1
(1)(a+;) —a+2.a.a+a2

2
(a+l) = a’+ 2+i2
a a

2 L= (a+d) -2
=32_2
=92

=17



(ii) 2° + -
=(a+3) (@ -0 2+3)
=(a+3)(*+5-1)
=(3)(7-1)

=3%x6
=18

28.

Solution

. 1
Given a =—
a-—5

a(a—5)=1
a’—5a=1

a?—5a—1 =0

(1)

Dividing each term by a, we get



(i) now ( )

=35

S:Ir—‘

Squaring on both sides

1% _
(e=2) =5
a2—2.a++-—==25

a a
a? +—=25-2
a

a? + — =23

az

2
1 1,1

(a+—) =a’+2.a. -+t
a a a

= a2+iz+2
a
= 23+2
=25
2
(a+l) =25
a

a+%=\/25



29.

Solution

Given (x + i)z =3

x*+2.x.- += =3
X  x
1
X2+—2 =3-2
x
1
X2+—2:1
x

x3+i3=(x+l)(x2—x.l+iz)
X X X X

=V3(1-1)
=/3(0)
=0

30.

Solution

Given x=5-2/6
Squaring on both sides

x> =5



31.

Solution

Given a+b+c=12

Squaring on both sides

(a+ b+ ¢)?=12?
a?+b*+c*+2(ab+bc+ca)=144
~ from given ab + bc +ca =22
a’?+b>+c?+2(22)= 144
a’+b?+c?+44 =144

a?+b’>+c? =144 -44

22+ b+ =100

32.

Solution

Given a+b+c=12

Squaring on both sides
(a+b+c)? =122

a’+b? + ¢? + 2(ab + bc+ ca) = 144
~a?+b’+¢?=100

~ 100 +2( ab + bc + ca) =144
2(ab + bc + ca) =144 — 100

2(ab + bc + ca) =44



ab+bc+ca=42—4=22

33.

Solution

Given a*+b*+¢* =125

s ab+bc+ca=50

v (a+b+c)?=a’+b’+c*+2(ab + be +ca)
= 125 +2(50)
=125 +100

=225
(a+b+c)? =225
a+b+c=1225

atb+c=15

34.
Solution
Given atb—c=35
a’+b?+c? =29
(a+b—c)?>= a’+b’>+c?+2(ab—bc—ca)
52= 29 +2(ab —bc —ca)
25 =29+ 2(ab —bc —ca)
25-29 =2(ab—bc—ca)



-4 =2(ab —bc —ca)

35.

Solution

Given a—b=7

a’+b*=285

(a — b)? =a’+b>-2ab

7? =85 —2ab

49 =85 —2ab

2ab=85-49

2ab =36

ab =32—6

ab =18

~a’—b’=(a-b) (a® +ab+b?)
=7 (a’+b’>+ab)
— 7(85+18)
—~7(103)
=721



36.

Solution

Given the number is x
" X=y-3

X—y=-3

y—x =3

and x*+y*=29
Ly—x =3

Squaring on both sides
(y-x)? =37
y>+x*—-2xy =9

29 -2xy=9

29 -9 =2xy

2xy =20

37

Solution

Given sum of two numbers = 8
Product of two numbers = 15

Let number be x and y



SX+Ty=38

xy =15
Xty =8
squaring on both sides
(xty)” =8
x*+y* + 2xy = 64
x>+ y* + 2xy = 64
x*+y? +2(15) = 64

x2+y?=64-30
x>+ y* =34
)(3—|-y3

= (x+y) (x*-xy+y’)
= 8(x*+y*—xy)

= 8(34-8)

= 8(26)

= 208



Chapter Test

1. Find the expansions of the following :
(i) 2x+3y+5)(2x+3y-5)

(ii) (6 — 4a -7b)’

(iii) (7 - 3xy)’

(iv) x +y+2)°

Solution:

(i) 2x+3y +5) (2x + 3y - 5)

Let us simplify the expression, we get
2x+3y+5)(2x+3y—-5)=[2x +3y) +5] [(2x — 3y) — 5]
By using the formula, (a)* — (b)*=[(a+b) (a—b)]

=(2x +3y)* = (5)

=(2x)*+(By)?+2x2xx3y—-5x5

=4x% + 9y? + 12xy — 25



(ii) (6 — 4a — 7 b)?

Let us simplify the expression, we get
(6—4a—7b)>=[6+(-4a)+ (-7b)]?

= (6)* + (- 4a)* + (- Tb)>* + 2 (6) (- 4a) + 2 (- 4a) (-7b) + 2 (-7b) (6)
=36 + 16a* + 49b* — 48a + 56ab — 84b

(iii) (7 - 3xy)*

Let us simplify the expression

By using the formula, we get

(7 —-3xy)’=(7) — (3xy)’ - 3 (7) 3xy) (7 — 3xy)
=343 - 27x*y’ — 63xy (7 — 3xy)

=343 - 27x’y® — 441xy + 189x%y?

(iv) (x +y +2)°

Let us simplify the expression

By using the formula, we get
x+y+2)Y=[x+y)+2)
=x+y)P+Q2yP+3x+y) Q) (x+y+2)

=X +y +3x°y +3xy? + 8+ 6 (x ty) [(x+y) +2]
=x>+y +3x°y +3xy? + 8+ 6 (x +y)? +12(x +y)

=X+ y + 3%y +3xy? + 8+ 6 (x2 +y? +2xy) + 12x + 12y = x> +



y? + 3x%y + 3xy? + 8 + 6x% + 6y* + 12xy + 12x + 12y
= x>+ y® + 3x%y + 3xy? + 8 + 6x* + 6y* + 12x + 12y + 12xy

2. Simplify: (x — 2) (x + 2) (x2 + 4) (x* + 16)

Solution:

Let us simplify the expression, we get

(x-2)(x+2) (x*+4) x*+16) = (x* —4) (x* +4) (x* + 16)
= [(x*)* = (4] (x* + 16)

=(x*-16) (x*+ 16)

= (x*)? - (16)°

=x% - 256

3. Evaluate 1002 % 998 by using a special product.
Solution:

Let us simplify the expression, we get

1002 x 998 = (1000 +2) (1000 — 2)

= (1000)* — (2)?

= 1000000 — 4

= 999996



4.If a+2b + 3¢ = 0, Prove that a’ + 8b> + 27¢®> = 18 abc
Solution:

Given:

at2b+3c=0,a+2b=-3c

Let us cube on both the sides, we get

(a+2b)’ = (-3c)’

a’ + (2b)* + 3(a) (2b) (a + 2b) = -27¢°

a’ + 8b* + 6ab (- 3¢) = - 27¢°

a®> + 8b* — 18abc = -27¢°

a® + 8b* +27¢* = 18abc

Hence proved.

5. If 2x = 3y — 5, then find the value of 8x° — 27y’ + 90xy + 125.

Solution:
Given:
2x=3y—35
2x —3y=-5

Now, let us cube on both sides, we get



(2x - 3y)* = (-5)°

(2x)* — (By)® — 3 x 2x x 3y (2x — 3y) =-125
8x> — 27y> — 18xy (2x — 3y) = -125

Now, substitute the value of 2x — 3y =-5
8x> — 27y — 18xy (-5) =-125

8x° —27y> + 90xy = -125

8x> —27y* +90xy + 125 =0

6. If a? — (i) = 5, evaluate a* + (%)

az

Solution:

It is given that,
1

¢ (7)=3

So,

By using the formula, (a + b)?
: 12
o

_ 2 1
i a*

Substitute the value of a* — % =5, we get
52+2=a%+—
a

at+ —=25+2
a



7.1f a + —-=panda-— 1 q, Find the relation between p and q.
Solution:
It is given that,

+ -=panda- i q
S0,

N\ 2 2

(a+2) ~(a-3) =4@ (3)
=4

By substituting the values, we get
p'-q'=4
Hence the relation between p and q is that p? — ¢* = 4.

3+2

8.

Solution:

It is given that,

a+1
a

=4

2
a
— 4
a

=4

QL | =



1
at-=4
a

So by multiplying the expression by 2a, we get

2a° + = =2la3+i3]
a a

“2(e+2) - 3@ (3) (+3)
=2[(4)° -3(4)]

=2 [64 - 12]

=2 (52)

~ 104

9. If x = ﬁ , find the value of
. 1

(l) X + ;

(i) x3 + x13

ceen .6, 1
(iii) x +x_6

Solution:

It is given that,



(i) x4 -x)=1
4x — x> =1
Now let us divide both sides by x, we get

4-x=

bl

1
4=-+x
X

1
_—|—X:4
X

1
_+X=4
X

(ii)x3+xl3= (x+§)2 —3(x+i)
By substituting the values, we get
=4y -34)

=64-12

=52

2
(i) x* + = (3 + 5) -2
= (52)2 =2

=2704 -2
= 2702



10. 1 x — = = 3 + 22, find the value of ; (x3 - l)

x3

Solution:

It is given that,
X — ix =3+24/2
So,

= (3+2V2)’+3(3 +2v2)

By using the formula, (a+b)* = a’> + b’ + 3ab (a + b)
= (3’ + (2v2)’ +3 (3) (2V2) (3 +2v2) + 3(3 + 2V2)
=27+ 16V2+ 542+ 72+ 9 + 62

=108 + 76v/2

Hence,

2 (x® - %) =3(108+76v2)

4

=27+ 192



11.If x + i =3 % find the value of x* —

Solution:

It is given that,

1
x3



12. If x = 2 — /3, then find the value of x° — xig

Solution:

It is given that,
x=2-1/3

SO,

1_
X

2-+3

By rationalizing the denominator, we get
1(2 ++3)

(2-V3)(2+3)

[(2+V3)

223"

2 +/3

| 4-3




=2++3

Now,
—i 2-3-2-+3
=_2\3

Let us cube on both sides, we get
1

(x-2)'= (-23)°

X —%—3 (x) ( )(X——) 2443

X3 — x—3 —3(-2v/3)=-2443

x3_xi3+6\/§=-24\/§

X} - — = -243-6V3

=-30V3

Hence,

x> _13: -30V/3
X

13. If the sum of two numbers is 11 and sum of their cubes is

737, find the sum of their squares.
Solution:

Let us consider x and y be two numbers



Then,

x+ty=11

x> +y> =735 and x* + y* =?
Now,

x+y=11

Let us cube on both the sides,
x+y)’ =11y

x? +y® + 3xy (x +y) = 1331

737+ 3x x 11 =1331

33xy = 1331 -737
=594

Xy = 33

Xy =8



We know that, x + y=11

By squaring on both sides, we get

(x +y)*=(11)*

X2+ yP+2xy=1212x*+y*+2 x 18 =121

x2+y*+36=121

x*+y*=121-36
=85

Hence sum of the squares = 85

14.1fa—b =7 and a’ — b®> = 133, find:
(i) ab

(ii) a? + b?



Solution:

It is given that,
a—b=7

let us cube on both sides, we get

(i) (a-b)’ = (7)°

a’+ b’ —3ab (a—b) =343

133 —3ab x 7 =343

133 —21ab =343

—2lab=343 — 133 21ab
=210

_ _ 210

21
ab=-10
(ii) a2 + b?

Againa—b=7



Let us square on both sides, we get

(a— by = (7

a’+b>—2ab=49

22 +b%—2 x (- 10) =49

a®+b*+20=49

a’+b*=49-20
=29

Hence, a*> + b> =29

15. Find the coefficient of x* expansion of (x> + x+ 1) + (x> —x

+ 1)

Solution:
Given:

The expression, (x> +x + 1) + (x> —x + 1)?



(X2+x+ 1P+ -—x+ 1) =[((*+ 1) +x)?*+[(x*+1)-x)7]
=xX*+1)P+x*+2 X+ D))+ EE+H 1) +x2-2 &%+ 1) (x)
=X+ P2 xxx 1+ x2+ &)+ 1+2xx2+ 1 +x?
=x*+ 142X+ X2+ x4+ 1+ 282+ X2

=2x*+6x2+2

. Co-efficient of X2 is 6.



