Exercise 4(A)
Solution 1:
Wie know that
(a+b) =& +b% +2ab
(2a2+b)" = da® +b? +2x2axb
= 4a° +b* + dab
wWe lkknow that
(a+b)* =a*+b%+2ab
(32+7b)° =957 + 4967 + 2 x3ax 7b
=93 + 495% + d2ab

Ve know that

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

(32— 4b)" =9a7 +16b% - 2x3ax db
=95 +16bH% - 2dab

We know that

(a-b)* = &% +b% - 2ab
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Solution 2:

* (101

(101)° = (100 +1)°

We know that

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

L (100 +1)°=100% +1% +2x100 x1

- 10000 +1 + 200
- 10,201

* (502)°

(502)* = (500 +2)*

e know that

(a+b)’ = &% +b? +2ab

. (500 +2)° = 500% + 22 +2x 500 x 2

= 250000 + 442000
= 2,522,004



* {97Y°

(97)° = (100 - 3)°

e know that

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

- (100 -3)* =100% +3? - 2x100x 3
=10000 + 9 - 600
= 9,409

* {998)°

(998)° = (1000 - 2)°

\We know that

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

+ (1000 - 2)* = 10007 + 22 - 2x1000% 2
=1000000 + 4 - 4000
=9,96,004



Solution 3:

)

= 5

We know that
(a+b) =a° +b*+2ab

: E><+i1' 2—3,><2+il 2+2><E>¢><:iL
18X TsY) s 5 5" 5"

40x%  16y*  Txy
= + +
Lt 250 5

Z-2]

¥ <

We know that

(a-b)’ =a°+b*-2ab
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Solution 4:

(i} Consider the given expression:

2
Let us expand the first term:[z—i + E_b]

a
We lnow that

{a+ b]z = & +b2 + 28b

(&, DY _(aY (2Y,,,8.D
"2 a)) T lob a 2b 7 a

EIZ 4b2
"t W
2
Let us expand the second term:[E - E—bJ
4 oa

We lnow that
(a-bY = & +b% - 2ab

RO C
b s zb a 24 a
2 47
w9
Thus from (1) and (2], the given expression is
2 2
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(i) Consider the given expression:

Let us expand the first term:{4a+ 3Y
Wi'e know that
(a+b)’ = & +b? +2ab
- (4a+3) = (4af + (Y +2x4ax
= 164 + % + 24ab... (1)
Let us expand the second term:f{da- 3::}2
Ve know that
(a-bY = & +b? - 2ab
- f4a-3Y = (48)° + (D) -2xdaxD
= 16 + % - 24ab...(2)
Thus from (1) and (2], the given expression is
(4a+ Y -(da- Y +48ab
= 16a° + 9b® + 24ab - 16a° - Sb? + 24ab + 48ab
= 95ab

Solution 5:
Wie know that
(a+b}2 =& +b% 4 2ab
and
(a-bY = & +b? -2ab
Fewrite the above equation, we have
(a-bY = & +b? +2ab - 4ab
= {a+bY - dab....(1)
Given that a+b =7; ab=10
Substitute the values of (a+b) and (ab)
in equation (1), we have
(a-b) = () - 4(10
_49-40-9

=a-b=10
=a-b=13



Solution 6:
We know that
a-by = & +b? - 2ab
(
and
(a+b)° = & +b? +2ab
Fewrite the above equation, we have
a+b)’ = & +b% - 2ab + dab
(a+b)
= {a-b)’ + 4ab....(1)
Given thata-b =7, ab=12
Substitute the values of {a-b) and {ab)
in equation (1), we have
(a+b)’ = (7)° + 4(18)
=494.72=121

=a+b=2%.4121

=a+b=+11

Solution 7:
(i)
We know that
(><+y}2 = x4+ y¥ 4 2xy
and
(x=v) = X2+ y?-2xy
Fewrite the above equation, we have

{x—y}z = %% % 4 2y — dxy

= {x+ y}z = dxy... (1)
ENC
20T
Substitute the values of (x+y) and {xy)

Given that x+y =

in eguation (1), we have

esr-(F -4



We lknow that
xE—yE=(x+y)x-v).. .3
From equation (2) we have,

=

X -y =%=

Y EES
Thus equation (3) becomes,

£ 3 : £
T P B | IVer x +i = —
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Solution 8:
(i)
e know that
(a-bY = & +b% - 2ab
and
(a+b)’ = & +b? + 2ab
Rewrite the above equation, we have

(a+b)" = & +b? - 2ab + 4ab

= {a-b)® + 4ab....(1)
Given thata-b =0.9; ab=0.36
Substitute the values of {a-b) and {ab)
in equation (1), we have
(a+b)°= (0.9Y + 4(0.36)
=081+1.44=225

= a+b=2+42725

=a+b=x1.5..02)

(ii)

We know that

& -b?*=(a+b)(a-b)...(3)

From equation (2) we have,

a+b=4.5

Thus equation (3) becomes,

a’ -b®=(£1.5){0.9) [givena-b=0.9]
=& -b*=41.35



Solution 9:
(i)
We know that
(a-bY = & +b% - 2ab
Fewrite the above identity as,
& +b? = (a- b)Y’ + 2ab....(1)
Similarly, we know that,
{a+b}2 = & +b? +2ab
Fewrite the above identity as,
& +b% = {a+ b)Y -2ab....(2)
Adding the equations (1) and (2), we have
2(.32 + I::-z) ={a- I::u}:2 + 2ab + {a+ I::u}:2 - 2ab
= 2{a +b%) = {a-b)" + (a+ b’

1 2 2
= (o +b%) = 5[(a-bF +(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

(& +b%) - _;[(4)2 - )]
- %[16 +36]

-
2
=a°+b? =26...(4

(ii)

From eguation (4}, we have
G +b% =26

Consider the identity
(a—b)* =& +b%-2ab....(5)

Subsitute the value a-b =4 and & + 5% = 26
in the above equation, we have

(4)° = 26 - 2ab
= 2ab =26-16
= 2ab =10

=ab="5



Solution 10:
(i)
Wi'e lknow that
[a+ b}z =& + b? + 2ab
and
(a-bY = & +b? - 2ab
Thus,

a 2

= a° +a_12= 34....(2)

Similarly, consider

z
{a+EJ =az+i+2xaxl

2
[a—lJ =62+i2—2>r:a><l

=]

a a
1
—af+ -2
=2
=34-2 [from (2]]
G
:‘;[a——] = 32
a
ﬁa—l=rﬁ§
a
sa-losa5 (3
a



Solution 11:

We know that
{a+b]2=az+b2+25b
and
(a-bY = & +b% - 2ab
Thus,
1y 1
[E_EJ =E|2+?—2XEIXE
=a2+i2—2 ..... (1)
a

{8]2=52+?1—2

:>a2+i2=64+2
=]

=>az+a_12= 66....(2)

Similarly, consider

z
[EH-lJ =62+L+2><En<l

a° a



We need to find & —iz:
a

Ve lknow that, 5= — R [a— EJ {a + EJ
& a a

Solution 12:

(i)

Consider the given equation

& -3a+1=0

Rewrite the given eqguation, we have

7 +1=73a
2
A +1=3
a
2
8 3



(i)
we need to find a° + iz :
a

We know the identity, (a+b)* = &% +b% +2ab
(1Y e ]
LlEt=| =&+ = +2..2)
2 3
From eguation (1), we have,
1

S4+—=23
a

Thus equation (2}, becomes,

[3}2=52+%+2

:}9=52+L2+2
&

1

=a'+ =7
a

Solution 13:
(i)
Consider the given eguation
& -5a-1=0
Rewrite the given equation, we have
F-1=>53

2_
a 1:5
8
Z
a8 a
:}a—£=5.. (1)
8



We need to find a+% ;

We know the identity, (a- b]2 =3 +b%-25b

Now consider the identity {(a+h)* = 2% + 6% + 2ab

2
(a+£] =52+L2+2

a a
1 2

:~[a+g] =27+2 [from (2)]
1 Z

:&(5+-] =29
&

:»a+%=i\.f'2_9 (3D



Solution 14:
Given that [3x+4y) =16 and xy=4

e need to find 9x* +16y2
Ve know that

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

Consider the square of 3x+dy;

L (3x+dy) = (3x) + {4y )+ 2x 3x x dy

=, [3}{+4y]2 = Ox? +16y2 + 2dxy. ... . (1)
Substitute the values of [(3x+4y) and xy
in the above equation (1), we have
[3><+4y]2 = Ox? +16y7% + 2dxy

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

=256 = Ox* +16y* + 906

= Ox? +16y% =160

Solution 15:

Givenxis 2morethanvy,sox=y+ 2

Sum of squares of x and y is 34, sox2 + y2 = 34,
Replace x = v + 2 in the above equation and solve for v,
Weget [y +2)2 +y2=34

2yZ+4y-30=0

yZ+2y-15=0

(y+5)y-3)=0

Soy=-5Sor3
Fory=-5x=-3

Fory=23x=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=5,a*+b*=73
Squaring on both sides gives
(a-b)*=5*
a’+b%-2ab =25
but a®+b?=73
so 2ab=73-25=48
ab =24
So, the product of numbers is 24.

Exercise 4(B)

Solution 1:

i

(a-b) = & -3abfa-b)-b°

(32-2b)° = (38)° - 3% 3ax2b(3a- 2b) - (2b)°
= 27&° - 18ab(3a - 2b) - 8b°
= 273° - 54&°b + 36ab” - 8b®

(i)

(a+b) =& +3ab(a+b)+b°

(Sa +3b)° = (58)° + 3 x5ax3b(5a +3b) +(30)°
=125a° + 45ab(5a +3b) + 275°
=125a8° +225a% +135ab® +27b°



(2+b) =& +3ab(a+b)+b°

a e
(25+i] = (Za)3+3xzaxix[za+iJ+(LJ
28 23 24 24

= 853+3(Ea+1—J+L3

Z2a; 8a

2

1 3 3 1
28+—| =8 ba+—+—
[a+zaJ 3 +08+5-+o—

(iv)

(a-b)’ =a°-3ab{a-b)-b
(3&— %]3 = (3a)° —BXBEK%(BE—l]— [%]3

=275 -9 (35—5] £
al &

=27&° —2?‘a+———3
a a
Solution 2:
(i)
az+?=4?
2
a+£] =52+L2+2
a a
1 2
j(a+—] =47 +2
&
1 2
= a+—] =49
3
:~a+%:i@
:}a+l—i? LD
&



3
(a+£] =53+i3+3[a+£]
a a a

3
::,~.5~3+L3 [a+£} —3(a+1]
a a a

(£7)° - 3(x7) [from (1)]

2 1
=a +—=
a

:>.5'S+$:1322

Solution 3:
(i}
52+1—2=18
8
2
(a—l] :az+1—2—2
a a
1 2
::»(a——] =18-2
8
2
:(a—lJ =16
8
:a—%=iﬁ
:}a—l=i4....(1)
a

3
:»ag—igz(a—l] +3(a—1]
= &
= - Lo (a4 3(24) [from (1)]
=
- =476



Solution 4:

Given that a+é: [aREN D

]
(a+£] =53+L3+3(a+£]
a a a

3
:~53+L3 = [a+£} —3[a+1]
a a a
:>53+$ - (p)* -3(p) [from (1)]
1
:»53+§ = p(p*-3)
Solution 5:

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

(a+2b)’ = & +(26)° + 3xax2bx (a+2b)
=a° +8b® + babx [a + 2b)
5°=a’+8b%+6abx(5) [va+2b=5]
125 = & +8b% + 30ab
Thus the value of &° + 86% + 30ab is 125,



Solution 6:

2
Given that (a+%] =3

:>a+%=i¢'§....(1)

e need to find &° +L3 :
a

Consider the identity,

1y 5 1
(a+g] =3 +§+3(5+§]
:>53+$ = [1\5)3—3[1@) [from (1]
:>.5~3+i3=i3\f§—3[i\.'§)
a

1
=& +—=0
&

Solution 7:
Given that a+2b+c=0;
= ag+2b=-c....(1)

MNow consider the expansion of (a+2b)
(a+2b)’ = (-c)°

& +{2b)’ + 3xax2bx(a+2b)= -c*

= & +80°+3xax2Zbx(-c)=-* [from (1}]

= a° +8b® - babc = —c*

= & 4+ 8% +¢* = 6abc
Hence proved.

3 .



Solution 8:
Propertyisifa+b+c=0thena3+b3+c®=3abc

[(fa=13,b=-Bandc=-5

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

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

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

(ii)a=9,b=-5c=-4

93-53_-43=934 (-5)3+ (-4)3 = 3(9)(-5)(-4) = 540

(ivla=38,b=-26,c=-12

389+ (-26)% + (-12)% = 3(38)(-24)(-12) = 35568

Solution 9:
(i)

a—i=3
a
3
a—i] =2f
a
a3+i—3a—i]=2?
a? a

a3+i=2?+9=36
G3



Solution 10:

Wie know that

2
a“+L=(az+$J .

54
={18)* -2 [from (1)]
=324-2

:*,>a4+—4:322

3
:~a3—i3:[a—£] +3(a—1]
a a a
= - L (P +3(4) [ a-L=q]
& 3
:53—$:64+12
jaa—i=?6



Solution 11:

2

[X+l] :X2+i2+2
o X
2

:>><2+i2=(><+l] =73

* X
sz+i=(2)2—2 [-.-x—lzz]

e X

1
:>><2+F=2.....{1)
]
(X+l] :X3+i3+3(x+l]
X v 2

:¢ﬁ+;§=pf-3@)ﬁx+;=m
:‘>X3+%=8—6

:»x3+%=2....(2)

Wie lknow that
1 1Y
X4+F= [X2+F] -2
=(2)"-2 [from (1)]
— 4D

:t»x“+% = Zoi o (30

Thus from equations (1), (2) and (3], we have

= 1
Es +—2—><

®

3 4

1
t 3

P T
: %

=



Solution 12:
Giventhat 2x- 3y =10, xy =14

. (2% - 3y)3 = (10)3
b 8x3-27y3 - 3(2x) (3v) (2% - 3y) = 1000 b 8x3 - 27 v3 -18xy (2x - 3y) = 1000
b8x3-27y3-18(16) (10) = 1000

b 8x3- 27y - 2880 = 1000

b 8x3- 27 y¥ = 1000 + 2880
pax=- 27y =3880
Solution 13:

(i}

(3x+ 5y +22) (3x-5y+ 22)

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

Isince (a+b)(a-b)=aZ-b?

= 9x2+ 472+ 2 x 3x x 2z - 25y*

= 9x2 + 472 + 12xz - 25y2

=9x2 +472-25y2+ 12%z

(i)

(3x-5y-22)(3x-5y+ 23)

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

= (3x- 5y)2 - (2z)since(a+ b) (a-b) = a2 - b}

= OxZ + 25yZ_ 7 x 3x x Gy -4z

=952 + 25‘3{2- F0xy - 472

= OxZ +25y2 - 472 30xy






Solution 14:

Given sum of two numbers is 9 and their product is 20.
Let the numbers be a2 and b.
a+h=9

ab=20

Squaring on both sides gives
(a+b)?= 92
a2+ b2+ 2ab=81

aZ+b2+40=81

Sosum of squaresis 81-40=41

Cubing on both sides gives
(a+b)?=93

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

a®+b%=729-540 =189

So the sum of cubes is 189.



Solution 15:
Cubing on both sides gives

(x-y)*=5

¥ -y - 3xy(x-y) =125

X -y3-72(5) = 125

X - y?= 125 + 360 = 485

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

(x+y)F=113

X+ + 3xy(x+y) = 1331

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

So, sum of their cubes is 539.

Exercise 4(C)

Solution 1:

() (%x+8Wx+10)=x?+(8+10x + 8x 10
= %%+ 18x+ 80

(i) (x4 8k - 10=x"+ (8- 10+ 8x(-10)
=x2-2x-80

(i) (- 8w+ 101 = x* - (8- 101x -8 = 10
= %%+ 2% -8R0

(iw) (- 8)x - 101 =" —(8+ 10 + 8x 10
= x% - 18x + 80



Solution 2:

0 e300 (- ()

_ 62— (3-2)- =2
*

=6><2—(—1;|—32
*

_6xPal-2
x

i [3.5.+ a [za— a - (3a)(2a)+ @(253" @ (el @ @

4 9 )
= Ba® + [E_EJE_F

5 &
= Ba° +[ EJE—F
_eg?_2_ 6
- b k2

Solution 3:

() fx+v-2)" = x?+y?+ 224 20x)y) - 2y N2) - 2Z)(x)
= x? e y? 4 T4 2wy - Pyz- 27X

(i) (x-2y+2)" = X2+ (2 + (2% - 20)(2y) - A2y N2) + 2(2)(x)
=%+’ 44— dxy - 8y + Ix

(i) {Sa-3b+ c}z =(5ar +(Zb¥ + (o) - A5a)=b)- 23 c)+ 2 c)(5a)
= 2587 + b? + & - 30ab - 6bc+ 10ca

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

(u)[ —§+5J =(><;|2+[1T+(5j2—g:x)[l}z[aﬁpz@j(xj

=% +i+25 2—E+1D><
X A

-x2+ 2 +23-19, 40k
X s



Solution 4:
Wie lknow 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 (& +b%+c?) 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= i—4

=ab+bc+ca=47

Solution 5:

e know that

(a+b+c)® =2 +b? +c? + 2(ab+bc +ca)....(1)
Given that, & +b* +c* =35 and ab+ bc +ca=23,
We need to find a+b + ¢

Substitute the values of (& +b% +c?) and (ab +bc +ca)
in the identity (1), we have

(a~+b+<:)2 =35 +2(23)
=(a+b+c) =81

=a+b+c =461
= a+b+c =19



Solution 6:

We 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 =&’ +b?+c?+2(q)
=p‘=a+b*+c*+2qg
=& +b¥+c?=p? -2

Solution 7:

g+b*+F=50andab+bc+ca=47

Since (a+b+cFf=a"+b"+ &+ Xab+ bc+ ca)
fa+b+ o =50+ 2(47)
=(a+b+cF=50+34= 144
=a+b+o=fldd =212

La+b+yc=2x12

Solution 8:
X+ y—-z=dand x?+y?+z¢ =30
Since (x+ 4y -z = x7+y7 + 27 + Ay — vz - z), we have
() = 30+ 2wy —yz— zx)
= 16=30+ A=y - yz - zx)
= A xy - vyz-zx)=-14
14

= Ry - Y- ZX=—— =7
XY = YZ-ZX = —

MM - WE - ZH = =
Exercise 4(D)

Solution 1:

Giventhat % + 4y3 + 927 = 18xyzand x+ 2y + 3z=0

Vxk+2y=-3z,2y+3z=-xand 3z+x=-2y
Mow
2 2 2 2 2 2
[+ 2y) . [2y + 32) ) [3z+ %) _ (=32 . [—x) . [(—2v)
Xy WZ Zx Hy WZ Vo

9z° %% 4y®
= 4+ 4 -
Xy yE o X
_><3+4y3+923
HKYZ

Given that x° + 4y” + 92° = 18xyz

_ [><+ 2%;]2 . {Ey +32}2 . {32+ X}E _18xyz
L xy Wz Zv oYz

18




Solution 2:

(i)
: 1
Given that a+§ =m;

2
MNow consider the expansion of (a+%} :

2
(a+lJ :52+L2+2
a &

1
= m2:52+—2+2
a

1
=8 +—Z=m"-2
a

2
Mow consider the expansion of ( l}
3
2
[a—lJ =52+1—2—2

a a

1Y
=|la-=| =M -2-2

a

R s
=|la-=—| =m-4

3

1 z
=|a-=|=tfm‘-4..(1)

a

E_LE { ]{a——J [since a -b® = (a+b){a-b]]
+-Jm® - 4

- 2

Solution 3:
(2x% - 8)(x — 4)°
=(2x? — 8)(x? — 8x + 16)
=4x% — 16x3 +32x% - 8x° +64x — 128
=4x% - 16%3 +24x° +64x — 128
Hence,

coefficient of x° = — 16

coefficient of x2 =24
constant term= - 128



Solution 4:
Given that

. 1 25

M e =
ay® 36
z 1 25

== X +—2=—.

1)

2
Mow consider the expansion of {x+ L] :

2
2
[X+LJ =><2+ 1 +2>-c::><:-c;L

3% {3K]Z 3%
2 1 2
= =X + =¥ =
(3x) 3
25 2
= =—+— [from (1
=+ < [from (1)]
25+ 24
= =TT TR
36
49
e e —
36
:>><+i=i ﬁ
3 | 36
et =t L (2
3 =
Solution 5:

Dividing by x, we have

{X2+1} 5
T x 2

:>[x+;1J= g....(ij



Mow consider the expansion of [

$[5T=x2+§%+2[ﬁmﬂ(U]

5y 1
:’[5] _2=X2+F
o5 , 1
= - 2= —
4 T3z
., 1 25-8

= X F—
1 17
jX2+F=E. (2)

1l ! !
= = =
| | |

=
I

=12_+E
8 2

:‘>[X3—i =i2?+36
x3 g

1
X+ =

X

T



Solution 6:
a?+b?=34,ab=12

(a+b)2=2a2+b2+ 2ab

=34 +2x12=34+24=58
(a-b)2=a2+b2-2ab

= 34-2x12=34-24=10
(i) 3(a + b)* + 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 - f - 4

x

75,

)(3

We need tofind 2735 —

3
Let us now consider the expansion of [3)( - il] :

=
3
[BX_EJ =2?x3—6—j—3x3><xi1[3><—ﬂj
x x

4 s
= {4 =2?x3-6_j—144 [Giuen:Bx—§=4]
A
:»64+144=2?><3—6—j
4
= o7%3 - 2% _opg

XS



Solution 8:

Giventhat .2 1
XS+ =7
XT

We need to find the value of 7,3 | oy — S8
o

Consider the given equation:

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

= ?[xa—?l;J+ S[X— ;1]....(2)

3
Mow consider the expansion of [x - %J :

IR 1
Xo| = X" -2 —3[H—=
[ X] x° [ xj

3
:>X3—i3=[><—l]+3[><—l]
X X X

Mow substitute the value of x ¥ - —13 in eguation (2], we have
X

5 7 8 s 1
Fx +8X_F_;=?[X —F]+8[><—;j
= 7%+ 8¢ = 7= 2 - 7/({B)+ 3(+8) |+ 8[4F] trom (3))
=75 8x - L= 2 2 7[5(45)+ 3(4B) |+ 8 48]
:}?x3+8x—i3—§=64«,."§
X X



Solution 9:

Giuenx:#;
¥ -5

By cross multiplication,

- 5 ¥ - 2
=>¥(K-5)=1=>x-Su=1=>x"-1=

Dividing both sides by x,

L

X

x2—1=5
£
::»[x—;l]:a...m

2
Mow consider the expansion of [x - EJ ;

2
[x—lJ =x2+i2—2
X x

j{5}2=x2+%—2

:}x2+%=25+2=2?....(2]|

2
Let us consider the expansion of [x + EJ ;
X

X X
:}[x N ;1}2 _27+2 [from (2)]
:>[x + ;1]2 =29
::s[x+;1J= +29.....(3)

e know that
S
P X X
= (i@){5} [from equations (1) and (3]
= 2oL o450

X



Solution 10:

i
S-x

Given x =

)
By cross multiplication,

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

X2+1=5

»
:>[X+l
X

=5....(1)

We lnow that

X3+%=[X+%T—3[X+;1]
» {5]3 - 3[5) [from equation (1)]

:“~X3+X—13= 125-15=110

Solution 11:
Giventhat 3a+ 5b+4c=0

3a+5b=-4c

Cubing both sides,

(3a + 5b)3 = (-4c)3

=>(3a) +(5b)3 + 3x 3ax 5b (3a + 5b) = -64¢3
=>27a% + 125b° + 45ab x (-4c) = -64c>
=>27a% + 125b3 - 180abc = -64c>

=>27a3% + 125b° + 64c> = 180abc

Hence proved.



Solution 12:
Let a, b be the two numbers

ta+b=7anda*+b%=133

(a+b)P=a>+b>+3abla+h)
== (713 =133+ 3ab(7)

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

=>21ab =210 == ab= 2|
Now a2+ b= (a+b)2-2ab
=72-2x10=49-20=29
Solution 13:
(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%

so,a=-12

(i) 9x2 + (7a- 5)x + 25 = (3x + 5)%
Comparing coefficients of x terms, we get
(7a-5)x=30x

Fa-5=30

7a=35

a=5



Solution 14:

Given
4110
® 3
1 10
it—=—
x

Sruaning on both sides we get

2+i2+2_@
x 9
. 1 100-18 &2
X +—2: ==
x 9
2
x——= (x-l—l] —4: @— =
x x a
1 &
rT——=—
xr 3

x x 27
; 1 512 5124216 728
x 27 2 27



Solution 15:

Given difference between two positive numbers is 4 and difference between their cubes is 316.

Let the positive numbers be aand b
a-b=4

a®-b3=316

Cubing both sides,

(a-b)3=64

a?-b3-3abla-b) = 64

Givena®-b¥=316
So316- 464 =3ab(4)
252=12ab

Soab = 21; product of numbers is 21

Squaring both sides, we get
(a-b)?=16
a?+b?-2ab=16
aZ+b2=16+42=58

Sum of their squares is 58.

Exercise 4(E)



Solution 1:
Using identity:

(x+a)(x+b)x+c)=x>+(a+b+cx?+(ab+bc+ca)x + abc
(i) (% + 6)(x + 4)(x - 2)

=94+ (6+4-2)x2+[6x4+4%(-2)+(-2) x b]x+ b x4 x(-2)
=x7+8x%+(24-8-12)x-48

=x7+8x% +4x-48

(i) [x - 6)(x - 4)(x + 2)

=¥+ (-6-4+ Q2+ [ x(-4)+(-4)x 2+ 2% [-&)]x+(-6) x (-4) = 2
=x7-8x% +(24-8-12)x + 48

=x7-8x? + 4x+ 48

(i) (x - 6)(x - 4)(x - 2)

=7+ (-6-4-2)x% + [-6x (-4) + (-4) x (-2) + (-2) x (-6)]x +(-6) x (-4) = (-2)
=x3-12x?+ (24 + 8+ 12)x- 48

=x3-12x2 + 445 - 48

(iv) (x + &)(x-4)(x - 2)
=334 (6-4-2)2+[6%(-4) +(-4) % (-2) + (-2) x 6]x+ 6 x (-4) x {-2)
=x3-0x%+(-24+8-12)x +48

=x3-28x + 48



Solution 2:
(i) (2x+ 3y)[4x® - Bxy + Oy®) = (2x+ By][{zx]z - {2x)(3y) + {3%;]2]

= (27 + (3v)
= 8%+ 277

3o 190 F)- (e (3 ()

)

125

><3

= 27%°

Solution 3:
Usingidentity: (a £ b}3 =a°+h3+ Jabla+b)

(i) (104)3 = (100 + 4)3

= (100)3 + (4)3 + 3 x 100 x 4{100 + 4)
= 1000000 + 64 + 1200 x 104

= 1000000 + 64 + 124800

= 1124864

(i) (97)°=(100-3)3

(100)3 - (3)% - 3 x 100 x 3(100- 3)

1000000- 27 - 200 = 97

= 1000000 - 27 - 87300

= 912673



Solution 4:
(xz - yz)a +(y2—zz}3+ (22 - x2)3
(=) ey -2 + (2= )
If a+b+c=0, then & +b* + ¢ = 3abc
Mow, ¥ -y + v -z 4+ Z - x* =0
o i (- [ P = (o - 2 )
And x—-yv+y-—z+z-x=0
:‘,>(><—y}3+(y—z]3+(z—><)3 =3(x-y){y-2(z-x) ...(2)
Mo,
(xz - yz)g +(y2—zz}3+ (22 - xz)g
(x-v) +ly-2) + (- x)
_ 3P - vyt - 2 (= - )
3x-vi{y-2{z-x)
_ -y -2y + gz - x){z+ )
(- vy -2{z-x)

=[x+ v){y + 2){z+ x)

o [From (1) and (2]

S 1



Solution 5:

(i)

(ii)

0Ex0.28x0.28405x05x05
0.2x02-028x05+05x05
Let 0.€=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
=08+05
=13

12x1.2+1.2=034+03=073

1.2x1.2%x1.2-03x03=x03
Let1.2=gand 0.2=h

Then, the given expression becomes
axa+a+b+bxb
axaxa-bxbxb
& + ab + b?
T bt
~ a‘ + ab + b*
" (a-b)(a® + ab + b?)
1
a-b
B 1
- 1.2-03
1
0.9
1

=0
3

1
=1
e



Solution 6:

a3-8b3+27c3= a3+ (-2b)3 + (3¢)3
Since a-2b+ 3c =0, we have
a®-8b3+27c3=3%+(-2b)3 + (3c)°
= 3{a)( -2b)(3c)

=-18abc

Solution 7:
®x+5y=10

= (x + 5y)¥ = 103

= x> +(5y)% + 3(x)(5y){x + Sy} = 1000
= %2 +(5y)% + 3(x)(5y)(10) = 1000

= %2 + 5y} + 150xy = 1000
=x°+(5y)° + 150xy - 1000=0

Solution 8:

X = 3+ 242
(i) —=——
% B2
1 B2
“3i28 3-20
_ 3-242
e - Ry
_3-22
9-8
.-.%=3—2J§ L1

(i) x—é= [3+2@)—[3—2&) ....[From (1)]
Z+242 -3+ 242

42 ..2)

1
LX— =
- 4

(i) [x . %T -(43)°  ...[From(2)]
- 6422

= 1282

(i) XS—X—13=[><—;1J3+3[><—é]
- 1282 + 3{4/2)

= 1282+ 125
- 140.2



Solution 9:

a+b=11and & +b? =65

Mow, (a+b¥ = a°+ b+ 2ab

= (11} = 65 + 2ab

=121=65+2ab

= 2ab =56

= ab=28

g +b*=(a+b)a®-ab+b?)
— (11)(65- 28)
=11=37
=407





