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Exercise 4(A)
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Wie know that
(a+b) =a°+bH% +2ab
(2a+b)° = da® +b? +2x2axb
= d5° +b* + dab
We lkknow that
(a+b) =& +b%+2ab
[3a+ ?b}z = 9a° + 49b% + 2x 3ax7b
=95 +49b% + 42ab

We lknow that

(a- b)Y =& +b*-2ab

(3a- 4b)’ =927 +16b% - 2x3ax 4b

=95 +16b% - 2dab

We lkknow that

(a- b)Y =& +b%-2ab

522
Z2b 3= 2D 33 2b 3a

9&  4b*

4b®  95°

Solution 2:
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* {101’

(101)° = (100 +1)°

e know that

(a+b)2 =& +b*+2ab

© (100 +1)° =100% +12 4+ 2x100 x 1

- 10000 +1 + 200
- 10,201

* (502)°

(502)° = (500 +2)°

We know that

{a+b}2 =a +b’ +2ab

© {500+ 2)" = 5002 + 22 + 2% 500 x 2

= 250000 + 44 2000
= 2,552,004
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" (97)

(97 = (100 -3)°

e know that

(a-b)" =&’ +b? -2ab

L {100-3)" =100% + 37 - 2x100% 3
=10000 + 9 - 600
= 9,409

* {998)°

(998)° = (1000 - 2)°

e know that

(a-b)* =a®+b? -2ab

- (1000 - 2)° = 1000? + 22 - 2x1000x 2
=1000000 + 4 - 4000
=9,96,004

Solution 3:
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We know that
(a+ b)Y =& +b* +2ab

' E,><+i15,f 2— Ex 2+ ily,-* 2+2><Ex><ily
8 5 8 5 & 5

40x%  16y*  Txy
+ +
el 25 5

(ii)

[Ex _ ?y}z

7 4

We know that

(a-b)* =a*+b* - 2ab

' 2_%_?_';2_ g,><2+E z—zxg,wz
T ) TLE e SXxgY

A N 49y ?
49 16

Y

Solution 4:
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(i} Consider the given expression:

2
Let us expand the first term:[i + z_b]
b a

Wie know that
{a+b}2 =& +b% +2ab

(2,2 (AT (E) ol
..2:|+El —2:|+El +?<3:|Xa

2 4b2
-t W

z
Let us expand the second term:{% - E—b]

a
We know that

(a-bY = & +b% - 2ab

_[a_zb]z_[a]ZJr[Eb]Z_zxaxz‘lj
3 oa) b a 7 a

2 47
"w e
Thus from (1) and (2), the given expression is
a Y fa 2bY F AP & 4P
NG Ry ot S o Sk
=0
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(ii) Consider the given expression:

Let us expand the first term:{da+ 31:::}2
We lknow that

(a+b)® = &? +b? +2ab
- (da+3) = (4aY + (B) +2x4axD

= 164 + 5% + 24ab.. (1)
Let us expand the second term:{da- 3::-}2

We know that
(a-bY = & +b? - 2ab
- fda-Y - (49" + () - 2x dax D

= 16& + %% - 24ab...(2)
Thus from (1) and (2], the given expression is

(4a+ Y -[{4a- Y +43ab

= 162 + 9% + 24dab - 1687 — Sb% + 24ab + 48ab
= 25ab

Solution 5:
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Wie lnow that
(a+|::|}|2 =& +b% + 2ab
and

(a-bY - & +b? - 2ab
Rewrite the above equation, we have
(a-bY = & +b? +2ab - 4ab

= {a+bY - 4ab....(1)
Given that a+b =7, ab=10
Substitute the values of {a+b) and {ab)
in equation (1), we have

(a-bY' = (7)" - 4(10)

—49-40-9

Solution 6:
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We know that
(a-bY = & +b? - 2ab
and
(a+b)’ = & +b? + 2ab
Fewrite the asbove equation, we have
(a+b)° = & +b? - 2ab + 4ab
= {a-bY + 4ab....(1)
Given thata-b =7, ab=18
Substitute the values of {a-b) and {ab)
in equation (1), we have
(2+b) = (7)7 + 4{18)
=49+72=121

=a+b=2%121

=a+b=+11

Solution 7:
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i
i

Wie know that

{x+y}2 = %%+ y? 4 2xy

and

(x=v) =%+ y?-2xy

Rewrite the above equation, we have
{x—y]z = %5 4T 4 2y — Ay

2

= {x+ vy} - 4y (1)
. 7 5
G that x+y = =, xy==
ven that x+y = 5} xy=3

Substitute the values of {x+y) and {xy)

in equation (1), we have

i3 -4

_32 42
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(ii)

e lknow that

X2yt (x+y){x-y).. . (3)
From eqguation {2} we have,

3
_ —+
M-y =t=

Thus equation (3) becomes,
7 3 , 7
RV L B e ven x +y =—
y (2][ 2] [g y 2]
21

= xZ —'}j _+Z

Solution 8:
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(i)

Wi'e know that

(a-bY = & +b% - 2ab

and

(a+b)" = & +b? + 2ab

Rewrite the above equation, we have
(a+b)° = & +b% - 2ab + 4ab

= (a-bY + dab....(1)
Given thata-b = 0.9; ab=0.36
Substitute the values of {a-b} and {ab)
in equation (1), we have
(a+b)’= (0.9) + 4{0.36)

—0.81+1.44= 225

—=a+b==+4225

=a+b=+1.5..102)

(i)

We know that

g -b*=({a+b)(a-b)....(3)

From eguation {2) we have,

a+b=41.5

Thus eguation {3} becomes,

a -b?=(+1.5){0.9) [givena-b=09]

=5 - h%=41.35

Solution 9:
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"
W

Wif'e know that

(a-bY = & +b% - 2ab

Rewrite the above identity as,

& + b2 = {a-b)* + 2ab....(1)

Similarly, we know that,

(a+b]2 =& +b% +2ab

Fewrite the above identity as,

& +b% = (a+b¥ -2ab...(2)

Adding the equations (1) and (2), we have
E(az +b2} = {a- b]2 +2ab+ {a+ b}z - 2ab
= 2f& +b%] = (a-b) +(a+ b’

1 z 2
= (e +b%) = 5[(a-b)f +(a+b) |..(3)
Given that a+b =6; a-b=4
Substitute the values of (a+b) and {a-b)
in equation (3), we have

(& +b7) - _;[{4}2 - 6]
= %[16 +36]

_22
Z
=a +b? =26 .(4
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(ii)

From equation (4), we have

a4 +b% =26

Consider the identity

(a-b)* =% +b%-2ab....(5)

Subsitute the value a-b =4 and & +5% =
in the above equation, we have

(4)* = 26 - 2ab

=2ab=26-16

= 2ab =10

=ab=5

Solution 10:
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'
WL

We know that
a+b¥ = &€ + b2 + 2ab
{a+b)
and
(a-bY = & +b% - 2ab
Thus,
z
[EI+EJ =az+i2+2xaxl
=] f= | =]
= 1
=a +—=+2...(1)
a

Given that a+ é = 6;Substitute in equation (1), we have

{6}2 =az+i2+2
a

=& + ai2= 34...02)

Similarly, consider

z
[a—lJ =62+i2—2>r:a)<l

a a a
1
—at -2
7
=34-2 [from (2]]
G
j[a——} = 32
a
~a-l_ 45
a
=a-l-24f3 ..(3)
a
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(ii)

we need to find & _iz:

a
We know that, a —?1=[a—lJ[a+lJ
a a
a—l=i 2;a+l=6
a a
Thus,
1
'5'2‘—2={i )(5}
a
1
=& - = =242
&
Solution 11:

ons- |nclud|n -substltutlon

€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-4-expansions-including-substitution/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-4-expansions-including-substitution/

@€IndCareer

T
W

We lnow that

a+b¥ = & +b2 + 2ab

(

and

a-bY = & +b? - 2ab

(

Thus,
2

[E—EJ =az+¥1—2xa><—

a a

=52+a—12—2 ..... (1)

@f=§+§—2

:¢£+_%=64+2
=]

:¢¥+$:65m@)

Similarly, consider

2
[El+l] =612+L+2><aﬁ<l

& a
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(ii)

Wwe need to find & —iz:

a
We know that, a° — ?1 - [a— EJ {a + EJ
a a
1 i
a-—=8a+=-=1217
a a
Thus,
1
2
&~ - (£2417)(8)
Sa?o Lo +16+/17
&
Solution 12:

(i)

Consider the given equation

& -3a+1=0

Rewrite the given eguation, we have
F+1=37
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(if)
we need to find &° +L2 :
a

We know the identity, (a+b)* = &% +b% +2ab

NS
Llat=| =a = +2..(2)
3 3
From equation (1), we have,
a+£=3
]

Thus equation (2), becomes,

{3}2=52+$+2

:»9=5~2+L2+2
=

1
=&+ =7
a

Solution 13:

i
Wl

Consider the given eguation

& -53-1=0

Fewrite the given equation, we have

F -1=5&8
a-1_
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(i)

We need to find a+% ;

We know the identity, {a- b]2 =& +b*-2ab

Now consider the identity (a+b)” = &% + b% + 2ab

2
(a+£] :52+L2+2
a a

:»(a+%]2:2?+2 [from (23]
1 2

::»(a+g] =249

:>~a+%=i\.f'2_9 )

Solution 14:
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Given that (3x+dy) =16 and xy=4

We need to find 9x* + 16y
We know that

(a+b)* = &% +b? +2ab

Consider the sguare of 3x+4y:

L (Bxray) = (Bx) +{dv )+ 2x 3x x dy

= {3}<+4y]2 = Ox? +16y° +24xy.....(1)
Substitute the values of (3x+4dy) and xy
in the above equation (1), we have
(3x+4y)2 = Ox? +16y2 + 2dxy

= (16)" = 9x? +16y2 +24(4)

=256 =9 +16y* +96

= Ox® +16y~° =160

Solution 15:

0]
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Givenxis 2morethany,sox=y+ 2

Sumof squares of x and vy is 34, so X2+ ~,r2 =34,

Replace x = v + 2 in the above equation and solve for y.

Wesget (y+2)2+y2=34

2y?+4y-30=0
y2+2y-15=0
(y+5)y-3)=0
Soy=-Sor3
Fory=-5x=-3
Fory=3,x=5

Product of x and v is 15 in both cases.

Solution 16:

Let the two positive numbers be a and b.

Given difference between them is 5 and sum of squares is 73.
Soa-b=5a*+b*=73

Squaring on both sides gives

(a-b)?*=57

a’+b?-2ab=25

but a’+b?=73

s0 2ab=73-25=48

ab =24

So, the product of numbers is 24.

Exercise 4(B)
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Solution 1:

(i)

(a- b)Y = & -3ab(a-b)-b°

(33— 2b)° =(3a)° - 3x3ax2b(33-2b) - (2b)°
= 27&% - 18ab(3a - 2b) - 8b°
= 27a° - 5da’b + 36ab® - 8b®

(i)

(a+b) =& +3ab(a+b)+£°

(Sa +3b)° = (5a)° +3 x5ax3b{5a+3b) + (3b)°
=1255° + 45ab(5a +3b) +27b°
= 1255% +225a% +135ab* + 2757
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(i)
(2+b) =a°+3ab(a+b)+b°
= 2
(25+2i] = {Ea}3+3xzax2ix[za+i]+[i]

a 3 23 23

1

=853+3(25+1—]+—3
Za) Ba

k]
1 3 1
[2&+EJ = 85" +65+25+85

(iv)

(a- b)Y = a® -3aba-b) -

i o st )

=273 -9 (35—1] 1
al &

=27a —2?a+——
a

Iai3

Solution 2:
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52+1—2=4?‘
3
2
a+£] =52+L2+2
= =
1 2
:\(a+—] =47 4+2
a
1 2
= a+—] =49
a
:‘~a+%=iu@
:~a+l—i?. (1)
a

(i)
3
(a+£] =a3+l3+3(a+l]
a a =

. 1 1y 1
=& +§:[a+5J —3[5+EJ
=& +$ - (7Y - 3(+7) [from (1)]

:>.5~3+L3=4_622
a

Solution 3:

ons-including-substitution/

€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-4-expansions-including-substitution/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-4-expansions-including-substitution/

€IndCareer

& +?=18
2
(a—lJ =52+1—2—2
a a

:(a— =16

ia—%:iﬂ_ﬁ

ia—l:iﬁl....(l)
a

=t == (24 +3(4) [Fom (1))
=a - % =176
Solution 4:
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@lnu WAl CCI

Given that a+%: [N EN

3
[a+£} =53+i3+3[a+£]
3 3 3

3
:~53+L_[a+£] —3[a+lJ
a a a

=+ L = (p)-3(p) [from (1)]

53

1
:~f53+§ p{p?-3)

olution 5:

Given that a+2b=5;
e need to find & +8b% + 30ab
Mow consider the cube of a+2b:

(a+2b)’ = & +(26)° + 3xax2bx(a+2b)
=& +8b% +6abx (a+2b)
5% =a+8b%+6abx(5) [+ a+2b=5]
125 = &7 + 8b% + 30ab
Thus the value of 5° + 8b% + 30ab is 125,

Solution 6:

0]

ns-including-substitution/
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2
Given that [a+%] =3
:>~a+%: +3....(1)

We need to find &° +l3 ;
a

Consider the identity,

R | 1
(‘5+§] =3 +§+3[‘5+§]
=& +% = {i@)g -~ B{iﬁ) [from (1)]
:;~53+L3=J_r3\f§—3[i\.'§)
3

1
=a += =0
a

Solution 7:

Given that a+2b+c=0,
= a+2b=-c....(1)

Now consider the expansion of {a+2b)
(a+2b)” = (-’

a8 +(2b)’ + 3xax2bx (a+2b) = —*

= & +80°+3xax2bx{-c)=-<* [from (1)]

= & +8b® - 6abc = —®

3 .

= & +8b% + % = Babce
Hence proved,

Solution 8:

ons-including-substitution/

elllu\—dl'eel'
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Propertyisifa+b+c=0then a2+ b3+ c?=3abc

(ija=13,b=-Bandc=-5

133 +(-8)3+ (-5)3 = 3(13)(-8)(-5) = 1560

(iila=7,b=3,c=-10

73+ 33+ (-10)3 = 3(7)(3)(-10) = -630

lii)a=9,b=-5c=-4

99-53-43= 93+ (-5)3 + (-4)3 = 3(9)(-5)(-4) =

(iv)ja=38,b=-26,c=-12

383 +(-26)° + (-12)3 = 3(38)(-26)(-12) = 35568

Solution 9:

ons- |nclud|n -substltutlon
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E—;=3
a—ai2=9
1
a +?—9+2 11
(ii)
a—i=3
a
3
a—i] =27
a
AENRILI a—i]=2?
ik a

a3+i=2?+9=35
03

Solution 10:

ons- |nclud|n -substltutlon
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(ii)
We krnow that
2
a4+$=(52+§J -2
=(18)" -2 [from (1)]
=324-2

= &+ = 322
a

ons- |nclud|n -substltutlon/
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Solution 11:

ons- |nclud|n substltutlon
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z
:>><2+L2_(x+l] -2z
X X
2 1 2
= X +F:(2] -2 [ox-==2]
:>><2+%_2 (1)
3
[X+—] —X3+i3+3(><+1]
X

Il
0
I
()}

2 1
= X7+ —
X

:»X3+%=2....(2)

Wie lknow that
1 1Y
X4+F:(X2+FJ -2
=(2)"-2 [from (1)]
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Solution 12:

Giventhat 2x- 3y =10, xy =16

(2% - 3y)3 =(10)3
b 8x3-27y3 - 3(2%) (3v) (2% - 3y) = 1000 b 8x3 - 27 y¥ -18xy (2x - 3y) = 1000
b8x3-27y3-18(16) (10) = 1000

b 8x3- 27 y3- 2880 = 1000

b 8x3- 27 y3 = 1000 + 2880

b8x= - 27 y° =3880

Solution 13:

ons- |nclud|n -substltutlon
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(i}

(3 + 5y +27) (3w -5y + 22)

={{3x+ 22) + (Sy)}H(3x + 2z) - (5y)}
= (3x+ 22)° - (5y)?

{since (a+b)(a-b)=a?-b?

= 9x? + 477+ 2 x 3x % 2z - 25y

= 9x2 + 472 + 12xz - 25v2

= 0xZ +472-25y2 + 12%z

(if)

(3x-Gy-227) (3x -5y + 27)
={(3x - 5y) - (22)}{(3x - 5y) + (2z)}

= (3x-5y)2- (22)2sincela + b) (a-b) = a%- b2}

= gx2 + 25y2-2x Jxx 51{-422

= OxZ + 252 30xy - 422

= 92 +25~_.r2 -4z2- 30y

Solution 14:

ons- |nclud|n -substltutlon
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Given sum of two numbers is 9 and their product is 20.
Let the numbers be a and b.
a+h=9

ab=20

Squaring on both sides gives
(a+h)? = 92
a‘+b?+2ab=81

aZ+bZ+40=81
Sosumof squaresis 81-40=41

Cubing on both sides gives
(a+h)3=93

a°+ b3+ 3abla + b) =729
a+b3+60(9) =729

a°+hb3=729-540 =189

So the sum of cubes is 189.

Solution 15:

ons- |nclud|n -substltutlon
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Cubing on both sides gives

(x-y)=5

¥ -y - 3uy(x-y) =125

X -y?-72(5) =125

X - y?= 125 + 360 = 485

So, difference of their cubes is 485.
Cubing both sides, we get

(x+y)P=11°

Ky 3ay(x+y)=1331

X +y3=1331-72(11) = 1331 - 792 = 539

So, sum of their cubes is 539.

Exercise 4(C)

Solution 1:

(i1 (x+8)x+10)=x*+(8+ 100+ &x 10
= %%+ 18x+ 80

(i) (x4 8)x - 100 = 3® + (8- 10%+ S x(-10)
=x?-2x-80

(i) (x -8 x+ 10)= x* = (8- 101 - 8 x 10
= x%+ 2% - 80

(i) (- 8)(x - 100 = x* = (8+ 100k + 8x 10
= x% - 18x+ 80

ons- |nclud|n -substltutlon/
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Solution 2:

0 o )30 (o (- ()

_ 62 —(3-2)- =
.
-6 - (-1)- 5
X
2

=E:_:-><2+1—><—2

i) [32+ 2] 28- 2] - o)+ (22~ [ e~ (2 )
=652+[g—§]5_§2

o (ot

=5az_%_

&
b?

Solution 3:

EInduareer
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() (x+y-2)"=xZey?e 22+ 2000y)- 2y )2 - 2A2)(x)
=3Py e T+ 2xy - 2yz- 27

(i) {x-2y+ 2]2 = %7+ (2y ) + (2F - 200(2y) - A2y J(2)+ 2(2)(x)
= 5%+ Ay d- Ay — By + dx

(i) {(Sa-3b+ -.:]2 =(5a)F +(Zb¥ + (o) - 2A5a)Eb) - 22 )+ 2Ac)(5a)
= 25a% + % + & - 30ab - 6bc + 10ca

(iv) {Sx = 3y - 2) = (527 + (By ¥ + (2F - 223y ) + 203y )(2) - A2)(5x)
= 25x% 4 W+ 4- 30wy + 12y — 20x

(v) [x _ é N 5]2 (x4 [ET + (5P - gzx)[éj _ 2[3 (5)+ 2(5)()

x
=><2+i2+25—2—£+1£]x
x x

Sx2e L e23-19 50k
4 4

Solution 4:

ons-including-substitution/
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We know that
(a+b+c)’ = & +b?+c? +2{ab+bc +ca)....(1)

Given that, 8 +b* +¢* = 50 and a+b+c=12,
We need to find ab+ bc+ca:

Substitute the values of (a* +b% +¢%) and (a+b+c)
in the identity (1), we have
(12)2 =50+ 2{ab +bc +ca)
= 144 =50 + 2{ab + bc +ca)
= 94 = 2{ab+ bc + ca)

=ab+bc+ca= 2—4

=ab+bc+ca=47

Solution 5:

We know that

(a+b+c)’ =& +b% +c2+2{ab+bc +ca)... (1)
Giver that, & +b* +¢c? = 35 and ab + bc +ca=23.
We need to find a+b +c

Substitute the values of (&* + 57 +c*) and (ab +bc +ca)
in the identity (1), we have

[.5~+.!’J+f:]|2 =35+2(23)
:*,>[.5~+ab+-:':}2 =51

=a+b+c =481
=a+b+c =19

Solution 6:

@‘II IV dl GG
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@II IVdl TCl

W know that
(a+b+c) =a®+b? +c?+2{ab+bc+ca)... (1)
Given that, a+b+c=p and ab +bc +ca=q.
We need to find & + 5 + ¢
Substitute the values of {ab+bc +ca) and (a+b+c)
in the identity (1), we have
[pf =a +b*+c? +2(q)
= p*=a+b*+c*+2g
=& +b*+cf=p* - 2g

Solution 7:

a+b?+ F =50 and ab+bc+ca=47

Since (a+b+ cFf =a”+b*+ &+ Aab + bc+ ca)
la+b+ ) =50+ 2(47)
={a+b+c)¥=50+34=144
=a+bsc=yldd-212

La+b+c=212

Solution 8:

¥+ y—-z=4and x?+y%+ 2% =30

Since (x+ v -z = %%+ y?+ 2% + 2y — yz - zx), we have
(4 = 30+ 2wy — yz— zx)

=16=30+ A xy - yz-zx)

=HAwy—vwz-zx)=-14

4
:}»xy—yz—zx=T=—?

LM WE—ZH = =

Exercise 4(D)
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Solution 1:

Given that x= + 4y3 + 9z° = 18xyzand x+ 2y + 3z =0
\i+2y=-3z,2v+ 3z=-xand 3z+x=-2y

Mow
(x+ 2yY v 3y B2+ ¥ (-32)° ) (~x)° ) (~2y¥
Xy Yz %y Yz Zx
9z%  x? 4y®
Xy Wz o o
I
- XYz

Given that x° + dy® + 927 = 18xyz

x4+ 2*;]2 . (2y + 32}2 . 3z + x]2 _18xyz
T xy yz Zx  oxyZ

Solution 2:

ons- |nclud|n -substltutlon/
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!
'.I.'

Given that a+ % =m;

2
MNow consider the expansion of [a+%] ;

2
(a+l] :52+L2+2
g
= m2:52+iz+2
=5+ =m-2

2
MNow consider the expansion of (a— l] ;

2
( lJ :52+1—2—2

a_
& 8
12
=|a-=| =m*-2-2
&
12
=|a-=| =m*-4
8
1 Z
=|a-=|=t4ym* - 4...(1)
8

ons-including-substitution/
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(2x% - 8)(x — 4)?

=(2x% - 8)(x% - 8x + 16)

=4x% - 16x° +32x% —8x% +64x — 128
=4x% - 16x° +24x° +64x - 128
Hence,

coefficient of x> = — 16

coefficient of x° =24
constant term= —128

Solution 4:

ons- |nclud|n -substltutlon
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Given that
1 25
x* — ==
9 3E
:>><2+#2=§....(1}
192
Mow consider the expansion of (x+ S_J
x
z
[x LJ - x4 12+2x><x—
Ix {33(] *
5 1 e
= =x" + =+ =
(3x)° 3
25 Z
= =—+— [from {1
o+ 5 [from (1]
25+ 24
- [ —
1)
49
:‘> —_—
3G
:>>c:+i=_ ﬁ
3K >E
7
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. i
e need to find x* + —

3
Let us consider the expansion of [x+3i] ;

3
[x+iJ =x? 4
3

I

4

[55)

+3xx><ix
3

o]

i
27w

:>[?J3—><3+ + 3% N x x[x+ 1]
&) 27w B B
iﬁ—x3+ L + X+—=
216 o7 w3 S
= PRI S A RIS S
216 276 Sx 6
343 7 . 1
= |- _-_|= _
[216 6} e
., 13= 343 - 252
27% 216
- 1 (91
27 \216
Solution 5:
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(i}

2(x2+1)=5x

(x2+ 1) = gx

Dividing by x, we have

2
Mow consider the expansion of [x + EJ ;
X

2
5y 1
:‘[z] _2 .X +F
25
ij_2= 2+—2
2 1 25-2
x4
1 17
=xiy == (2
X +X2 7 (2]
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2
Mow consider the expansion of [x - —J ;

2
[x—lJ =x2+i2—2

E
4

=
|

-2 [from (2]]

U
=
|

U

U
z“—'\r“—"\r“T‘\z’—'\
|

=
|
=l ® = == ==

(if)
We lknow that,

s 2
i 27+ 36
=¥ |=2
()
;x[XE_i]_+§
PP ="
Solution 6:

ons- |nclud|n -substltutlon/
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al+b?=734 ab=12

(a+b)2=a2+b?+2ab

=34+2x12=34+24=58
(a-b)2=aZ+hb?-2ab

=34-2x12=34-24=10
(i) 3(a+b)2+5(a-b)?

=3x58+5x10=174+50
=224

(i) 7(a - b)2 - 2{a + b)2

=7x10-2x58=70-116=-44
Solution 7:

Given 3x- i = 4

=

e4

XS

We need tofind 27 % —

ons- |nclud|n -substltutlon
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3
Let us now consider the expansion of [3)( - EJ ;

X
3
[3){—&] =2?x3—§—3x3xxﬂ[3x—iJ
b X

x x
= {4]3 =2?><3—E—144 [Given: 3><—§=4]
X
= 64+ 144 = 27%° - 6;‘
x
= 7% - 6_;1*:208
x

Solution 8:

Given that ¥2 4 _lf =7
N

We need to find the value of 7,3 | gy — 7

ol
x|

ons- |nclud|n -substltutlon/
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Consider the given equation:

x4 —12 -2 =7-2 [subtract 2 from both the sides]
X

= ?[xa—igj+ B[X— 1}....(2)

X a

3
MNow consider the expansion of [x - %J ;

v L1 1
K- | =x'- - 3|x- =
IR B O

Mow substitute the value of x® ——13 in equation (2), we have
X

5 7 8 . 1 1
T +8X_F_;= [x —F]+8(x—;J
= 7%+ 8x - L= 2 27| () + 3(48) |+ B[] rom (3)]
=75+ 8x - L= 2 2 7[5{45)+ 3{\5) ]+ 8[45]
j?x3+8x—i3—§=6ﬁ
X X
Solution 9:

ons-including-substitution/
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Given x = L

-5’

By cross multiplication,

=>x(x-5)=1=>x2-5x=1=>x2-1=5x
Dividing both sides by x,

x*-1
X

:»@—%]:5....(1)

=5

2
Mow consider the expansion of [x - i] ;
2
[X—l] = X2+i2—2
X X
=(5)° = w2y Lo

XZ

:>x2+%=25+2=2?....(2;|
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2
Let us consider the expansion of [x + lJ ;
X

Wi know that

xz oL —[x+ 1][;«'—1]
x? X X

- (i@}[5] [from equations { 1) and (3]

= x?- iz = +5/29
X
Solution 10:
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1
S-x

Siven x =

!

By cross multiplication,

=>x(5-x)=1=>x2-5x=-1=>x%+1=5x
Dividing both sides by x,

We know that

R
- {5]3 - 3(5) [from equation (1)]

:‘~X3+X—13= 125-15=110

Solution 11:

ons- |nclud|n -substltutlon
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Giventhat 3a+5b+4c=0
3a+5b=-4c

Cubing both sides,

(3a+ 5b)° = (-4¢c)3

=>(3a)3 + (5b)3 + 3 x 3a x 5b (3a + 5b) = -64¢3
=>27a%+ 125b% + 45ab x (-4c) = -64c>
=>27a%+ 125b° - 180abc = -64c>

=>27a> + 125b7 + 64c= = 180abc

Hence proved.

Solution 12:

ons- |nclud|n -substltutlon
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Let a, b be the two numbers

lat+b=7anda’+b =133

(a+b)P=a+b*+3ab(a+h)

=>(7)3=133+3ab(7)

=>343=133+21ab=>21ab=343- 133 =210

=> 21ab =210 == ab=2I
Now a2+ b2 = (a+b)2- 2ab

=72-2x10=4%9-20=29

Solution 13:
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(i) 4x2 + ax + 9= (2x + 3)2
Comparing coefficients of x terms, we get
ax=12x

so,a=12

(ii) 4x2 + ax + 9 = (2x - 3)2

Comparing coefficients of x terms, we get
ax=-12x%

s0,a=-12

(iii) 9% + (7a- 5)x + 25 = (3x + 5)°
Comparing coefficients of x terms, we get
(7a-5)x=230x

Ja-5=30

Ja=35

a=5

Solution 14:

ons- |nclud|n -substltutlon

€IndCareer


https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-4-expansions-including-substitution/
https://www.indcareer.com/schools/selina-class-9-icse-solutions-mathematics-chapter-4-expansions-including-substitution/

€IndCareer

Given
~+1_10
x 3
1 10
r+—=—
x

Souaring on both sides. we get

x2+i2+2=@
x a
= 1 100- 18 82
?z
‘( ,'mo ||
_l_E
r 3

Cubing both sides, we get

[ 1]3 512

x——| =—

x 27
x3—i3—3[x—l] = 12
x &7

X
: 1 5l2 512+216 728
27 27 27

Solution 15:
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Given difference between two positive numbers is 4 and difference between their cubes is 314,

Let the positive numbers be aand b
a-b=4
3-b3=316
Cubing both sides,
(a-b)*=64

3-b3-3abla-b) = &4

Givena®-b3=316
So316-64=73abl4)
252 =12ab

Soab = 21; product of numbers is 21

Squaring both sides, we get
(a-b)%=16
a+b%-2ab=16
a?+b?=16+42=58

Sum of their squares is 58.

Exercise 4(E)

Solution 1:
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Using identity:
(x+a)x+b){x+c)=x3+(a+b+c)x?+ (ab+ bc+ca)x + abc
(i} (x + &) {x + 4}{x - 2)

=3P+ (6+4-2)x2+[6xd+4x(-2)+(-2) x E]x+ 6 x4 x (-2)
=x7+Bx%+(24-8-12)x- 48

=x° + 8x? +4x - 48

(if) (% - &)(x - 4)(x + 2)
=x 0+ 64+ 2P+ [-6 % (-4) + (-4) % 2+ 2 % (-6)]x + [-6) = (-4) = 2
=x°-8x%+(24-8-12)x+48

=x7-Bx? +4x + 48

(iii) (x - &) (x - 4)(x - 2)

=%+ (-6-4-2)x2 +[-6 x (-4) + (-4) x (-2) + (-2) x (-6)]x + (-6) x (-4) = (-2)
=x3-12x?+ (24 + 8+ 12)x- 48

=x3- 12x? + 44x - 48

(iv) (x + &) (x - 4)(x - 2)
= X7+ (6-4-2)x7 +[6 % (-4) + (-4) x (-2) + (-2) x &]x + & = (-4) = (-2)
=x3-0x2+(-24 + 8- 12)x + 48

= x7-28x + 48

Solution 2:
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(i) (2x+ 3y )[4 - By + 9y?) = [2x 4 Sy][{Ex]z - {2x){3y) + {3\;]2]

-+ (o)
= 8x% + 277

o0 (-2 53] (- 9[- (2]
= {3><}3 - [ST
125

2
=27 —?

O R RO CRO SN
g

EIS
= — - 27b%
27

Solution 3:
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Usingidentity: (a2 b)®=a®+ b3+ 3ablatb)
(i) (104)3 = (100 + 4)3

= (100)3 + (4)3+ 3 x 100 x 4(100 + 4)

= 1000000 + 64 + 1200 = 104

= 1000000 + 64 + 124800

= 1124864

(i) (97)%=(100-3)3

=(100)3-(3)°- 3= 100 = 3(100-3)
= 1000000 - 27 - 900 x 97
= 1000000 - 27 - 87300

=912673

Solution 4:
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(xz - yz)a + (yz— 22)3 + (22 - x2)3
D I VR N LS
Ifa+tb+c=0 then & +b¥ + ¢ = 3abc
Mow, x2 — w4 v —z% 4 Z2 - %% =0
o - [ = Y - 2 )
And, x-y+y-—zZ+z-x=10
:‘,>(><—y]3+(y—z]3+(z—><]3 =3(x-yv){yv-2{z-x) ...(2)
Moy,
(:><2 - ﬁf)a + (yz— 22)3 + (22 - xz)g
(- v+ fy-2) + (2-x)°
b -yl -2 -
3=y - g(z-x)
_ - ity - 2) v+ Z{z-x)(z+ %)
Pe-vily-2(z-x)
= {x+v){v+2)[z+ x)

L [From (1) and (2]

Solution 5:
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(0 0.8x08x08+05x05=x05
08x08-08x0.5+05x05
Let 0.8=aand 0.5=b
Then, the given expression becomes
axaxa+bxbxb
axa-axb+bxb
a +b?

& - ab+b*

_{a+b)a® -ab+b?)

& -ab+b?

=a+b

=0.8+0.5

=13

1.2x12+1.2x023+03=x0.23

1,221 2«1 2-03=x03=073
Let 1.2=aand 0.3=b

Then, the given expression becomes
axa+a+b+bxb
axaxa-bxbxb
& +ab + b?
T @b
_ a° +ab+ b2
C{a-b)a?+ ab+ b?)

(ii)
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a9-8b3+27c3 =33+ (-2b)3 + (3¢)?

Since a-2b+ 3c =0, we have
3-8b%+27c3 =23+ (-2b)° + (3¢)®

= 3(a)( -2b)(3c)

= -18abc

Solution 7:

®x+5y=10

= (x+5y)® =103

= %2 + (5y)2 + 3(x)(5y)(x + 5¥) = 1000
= x3+ (5y)% + 3(x)(5y)(10) = 1000

= %% + (5y)3 + 150xy = 1000

= %7 + (5y)¥ + 150xy - 1000=0

Solution 8:
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X = 3+ 242
)y 1o —1 _
X 3+ A2
1 3- 22
"3 28 3-8
3- 242
- ()
_3-22
9-5
.-.%=3—2J§ (1)

(ii) x—é=[3+2\e§}—(3—2\f§} ....[From (1)]
—3+202-3+202

><—_= Lo l2)

(i) [x - %T -(a3) . [From(2)]

- 6dx 202
— 1284

ES _x_13= [x—;lf +3[><—é]
- 12842 + 3(442)

- 12824+ 122
= 14042

Solution 9:
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a+b=11and a®+b? =65
Mow, (a+bF = a®+ b*+ 2ab
= (11 = 65+ 2ab
= 121=65+ 2ab
= 2ab = 56
=ab =28
a+b*=({a+b)a®-ab+b?)
_ (11)(65- 28)
=11x37
_ 407

_X_
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Selina Publishers ICSE Solutions
Class 9 Maths

Chapter 1 - Rational and

Irrational Numbers

Chapter 2- Compound
Interest (Without using

formula)
Chapter 3 - Compound

Interest (Using Formula)

Chapter 4- Expansions
(Including Substitution)

Chapter 5- Factorisation

Chapter 6 - Simultaneous

(Linear) Equations

(Including Problems)

Chapter 7- Indices

(Exponents)

Chapter 8- Logarithms
Chapter 9- Triangles

Congruency in Triangles
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Chapter 10- Isosceles

Triangles
Chapter 11- Inequalities
Chapter 12- Mid-point and

Its Converse [ Including

Intercept Theorem]

Chapter 13- Pythagoras

Theorem [Proof and Simple

Applications with Converse]
Chapter 14- Rectilinear
Figures [Quadrilaterals:

Parallelogram, Rectangle,

Rhombus, Square and

Trapezium|

Chapter 15- Construction of

Polygons
Chapter 16- Area Theorems

[Proof and Use]
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Perimeter of Plane Figures Geometry

e Chapter 21- Solids [Surface e Chapter 27- Graphical
Area and Volume of 3-D Solution (Solution of
Solids] Simultaneous Linear

e Chapter 22- Trigonometrical Equations, Graphically)
Ratios e Chapter 28- Distance

e Chapter 23- Trigonometrical Formula

Ratios of Standard Angles
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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