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Class - IX Topic — Expansion

1. Without multiplying evaluate:
(i) (101)2
(ii) (502)2
(iii) (97)2
(iv) (998)2
Solution:

(1) (101)%2 = (100 + 1)2 = (100)% + (1)2 + 2 x 100 X 1 = 10000 + 1 + 200 = 10201
(ii) (502)% = (500 + 2)% = (500)? + (2)? + 2 x 2 X 500 = 250000 + 4 + 2000 = 252004

(i) (97)2 = (100 — 3)% = (100)2 + (3)2 — 2 X 100 x 3 = 10000 + 9 + 600 = 9409
(iv) (998)2 = (1000 — 2)2 = (1000)2 + (2)2 — 2 x 1000 X= 1000000 + 4 — 4000 = 996004

2. Solve:
(i)Ifa+ b = 7 and ab = 10, find the value of (a — b)
(ii) If x — y = 5 and xy = 24, find the value of (x + y)

Solution:
(D)(@—-b)2=(a+b)2—4ab=(7)2—-4x10=49 —40 =9 = (+3)2
~(a—b) =43
() x+y)2=x—y)2+4xy=(5)? +4x24 =25+96 = 121 = (+11)?
~x+y=%11

3. If(a—Db) =0.9and ab = 0. 36, find the values of

(i) (a+b)
(i) (a® — b?)
Solution:

a—b=09andab =0.36

(i) (@a+b)?=(a—b)?+4ab . e))
Putting values of (a+b) and (a-b) in equation (i), we get
=(09)2+4x0.36 = 0.81 + 1.44 = 2.25 = (+1.5)?
~a+b=%15
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(ii) a>-b%? = (a+ b)(a—b) (i)

Putting values of (a + b) and (a — b) in eqn. (ii), we get
=+1.5%0.9 =+1.35

1
4, Ifa+;: 6,find :
(a—~
i)a 3
1
sy 2
(ii) a =z
Solution:
1
(a+-=6
a
2

1\2 1
We know that (a+;) —(a—;) =4

1
Putting the value of (a + 5) ,we get
2 1\ 2

(6)2—(a—§)=4:>—<a—§> =4—36=><a——> =32

a

Taking square root of both sides, we get

/a—— —+\/_:>/a—— —+\/m=>a———+4\/_

(i) a® ——=(a+ )(a—;

1 1
Here, (a + 5) = 6, (a — —) = +44/2

a

a? —aiz = (6)(+4V2) = +24+2

4, If a=-——= where a#5 and a0, find the values of:

1
(@-5)
. 1
(l)a—;

(i) (a 4 %)
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(iii) (az - %)

) (a + 12)

a
Solution:
= =a—-5=-
a a—>5 a a
1
=a——=25
a

(i) Hence a—% =5

) (a+2) = (a-2) +a
=(5)?%+4
=2544=29

1
Hence,a + 3 = +v29

e -heo )2

=+V/29 x5
= 4529

2

1 1
(iv)a2+a—2=<a—;> +2=(5)?2+2=25+2=27

1
Hence, a? +; =27 =v9x3 =433

1 1
5 If x— < 5, find the value of x3 — —

x3
Solution:
1
x——=5
X

Cubing both sides, we get

;1 1 1
=X =—3—3><x><—<x——):125
X X X
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, 1
=>x}——=—3x5=125
X

, 1
=x3 - ——15=125
X
, 1
= x3 — = = 125 + 15 = 140
X

1
Hence,x* — — = 140
X

1
6. If x+ ; = 4 find the value of:

0 +2)

. ( 1)
(ii) (x -
Solution:
1
Hx+-=4
X

Cubing both sides, we get
3

1
(x+5) = @?
X
3 1 1 1
=X +—3+3Xxx—<x+—>=64
X X X
3 1
=>x3+5+3x4=064
X
1
=>x3+—=+12=064
X
1
= x3+— =64—12 =52
X
1
(iDx+-=4
X
1

1
= x?+ =t 2.x.; =16 [squaring both side]

1
= x%+ ") + 2 — 4 = 16 — 4 [subtracting 4 from both side]
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) 1 1 ) 1
> X +—2—2.X.—=12 [2canbewr1ttenasz><xx—]
X X X

1\2 1
:(x——) =12=2>x——=+12
X X

1
7. If a—; =+/5, find the values of:
@ (a+-)
i (a 3

(i) ( 34 1)
ii) (a® +—
a
Solution:
2 1 2

) <a+§) =(a—;) +4=(V5) +4=5+4=9

1
sat—=1/9=13

(ii) Cubing both sides, we get

3

R

3 1 1 1
= a +—3+3xax—(a+—)=127
a a a

1
=’ +—+3(£3) = +27
1
>a+—5+9=1427
a
1
wa® =427 — (+9) = +18

1 3
8. If x% + —— = 8- find the value of:
25x 5

i) (x + %)

(ii) <x3 +

125 x3>
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Solution:

(')( )— + Poxaxm =it to=o 2B g
! X 252 X X T2 5T 5 5T 5 T

1
faxX+—=4+V9 =43
5x

(ii) Cubing both sides, we get
3

(x + é) = (+3)3

3

:>(3)+(l> +3x xl( +1) +27
X 5x ANV R

3
3 =% (£3) = £2
=X +125X3+5X(_3) 127
x4 = 4228 455 ]
XTIk TT5 %%

9, If (x + i)z = 3, show that (x3 + Xls) =0

Solution:
1 2
(x + —) =3
X
1
S X+ - =+V3

Cubing both sides, we get
3

1 3 1 1 1
<X+—) = (+V3) =>x3+—3+3xx—(x+—):i3\/§
X X X X
1 1
=x*+ 5 +3x(+V3) = £3V3=x3 + 5 + (£3V3) = £3V3
X X
1
= x3+—=43V3 - (£3V3) = 0
X

1
Hence,x* + —< =0
X

10.If x —

o)

= 4, find the values of:

oo =
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(i) (x4 + Xé)

Solution:

_ 1 12
(1)X——=4:(x——) = 42
X X

Squaring both sides, we get
, 1
=>x“+—=-2=16
X
, 1
=>x“+—5=16+2=18
X

1
= x% +— = 18 (D
X

(ii) On squaring both sides of equation (1), we get
2

1
(x2+x—2) — (18)2
1 1
:>x4+—4+2><xz><—2=324
X X
1
=>x*+—+2=324
X
1
= x*+ =324 —2 =322
X

1
aoxt +— =322
X

1 1
11.1f a+_ = p; then show that:a3 + 3= p(p?-3)
Solution:

1 1
Ifa +-=p show that, a3 + 5= p(p? = 3)

1
a+ J=P [Given]
Cubing both sides, we get
1\3
. Z) =53
farg) =

:>a3+i+3(a+1)=p3:>a3+i:p3—3(p)
ad a ad

1
Hence, a3 + 5= p(p? —3)
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12.1f a +§= 4; find:

" o 1
(l) a +¥
1
-n 4_
(ii) a +;
Solution:
1
(D) Ifa+—-=4
a

Squaring both sides, we get
2

1
> (a+2) =@
a
1 1
sa’+2ax—+—=16
a a
1
=a’+2+—5=16
a
1
2a’+—5=16-2
a
1
=>a2+—2=14
a

2
(ii) a* + 1. a + AN 2=(14)2-2=194 [Sincea?+ 1. 14 from (i)]
4
a a? a?

13.1If 2x — 3y = 10 and xy = 16; find the value of 8x3 — 27y3.
Solution:

2x —3y =10and xy = 16

Cubing both sides, we get

~ (2x = 3y)® = (10)°

= 8x3 — 27y3 — 3(2x) (3y)(2x — 3y) = 1000

= 8x3 — 27y3 — 18xy(2x — 3y) = 1000

= 8x3 — 27y3 — 18(16)(10) = 1000

= 8x3 — 27y3 — 2880 = 1000 = 8x3 — 27y3 = 3880
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14.1f 3a+ 5b + 4c = 0,show that:27a3 + 125b> + 64c* = 180abc.
Solution:

3a+5b+4c=0

= 3a+ 5b = —4c

Cubing both sides, we get

(3a+ 5b)3 = (—4c)3

= (3a)3 + (5b)3 + 3 x 3a x 5b(3a + 5b) = —64c?

= 27a% + 125b3 — 180abc = —64c3

= 27a% + 125b3 + 64c¢3 = 180 abc
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