4. Algebraic Identities

Exercise 4.1
1. Question

Evaluate each of the following using identities:
0 (o2
(i) (2x+y) (2x-y)

(iii} (b - b2af”

(iv) (a- 0.1) (a +0.1)

(V) (1.5%%-0.3y%)(1.5¢% +0.3y%)
Answer

(i) We know, (a-b)2 = a2 + b2 -2ab

Here,
a=2xandb= 1
X
" 2x- i; =(2x}-‘+: l ! - 2% x‘;:i
X/ \x,’ X

5
=4+ =-2
X

(i) We know, {a-b)? = (a+b) (a-b)
(2x+y) (2x=y) = (2x)2- y? = 4x? - y?
(iii) We know, (a-b)” = a° + b? -2ab
Here,
(sb-b%a] = (sbf +(ba) - 2 &b ba

= a'bi+a’h’- 2377
(iv) We know, (a-b)2 = (a+b) (a-b)
{(a-0.1) (a +0.1) = (a)’- (0.1)?
=a’-001
(v) We know, (a-b)? = a2 - b?

[1.5x" - 0.3y%)[1.5%" -0.3r% | = (1.5x°) - (0.3y")°
= 2.25x° - 0.09y°

2. Question

Evaluate each of the following using identities:
(i) (399)°

(i) (0.98)2

{iii) 991x1009

(iv) 117x83

Answer

(i) We will use the identity, (a-b)?2 = a2 + b2 - 2ab

R |



{395 =(400—1F
= (400)° +(1)° —2.400.1
= 16000 +1-800
= 159201

(ii) We will use the identity, (a-b)}2 = a2 + b? - 2ab

(0.98) =(1-0.02)°
= (1) =(0.02f =2x.02x1
=1+0.004 - .04
=0.9604

(i) We will use the identity, (a-b){a+b)= a? - b2

9911009 ={1000-9){1000+ 9)
= (1000} +(9)°
=1000000- 81
=935919
(iv) We will use the identity, (a-b) (a+b)= a2 - b2

117 %83 =100 +17)(100—17)

= {100)° =(17)*
= 10000- 289
= 9711

3. Question

Simplify each of the following:

(i) 175 x 175 + 2 x 175 x 25 + 25 %25
(i) 322 x 322 -2 X 322 x 22 + 22 x 22
{iii) 0.76 x0.76+2x0.76x0.24+0.24x0.24

(lV) 7.83.7.83-1.17:1.17
6.66

Answer
(i) We know, (a+b)? = aZ + b2 +2ab

Here,
a=175andb =25

{175%175) = (2175 % 25)+(25= 25)
= (175 + 25F =(200) =40000
(i) We know, (a-b)? = a2 + b? -2ab

Here,
a=322andb=22

(322%322)—(2%32%22)+(22= 22)

= (322 - 22)* =(300)* =50000

(iii) We know, (a+b)2 = a2 + b? +2ab

Here,
a=0.76and b=0.24

{0.76 = 0.76) +(2 ©0.76 » 0.24) +(0.24 » 0.24)
= (0.76+ 0.24f =(1) =1

(iv) We know, (a-b)2 = (a-b) (a+b)



Here,
a=7.83andb=1.17

_{7.83) —(1.17F

- 6.66
_(7.83+1.17)(7.83-1.17)
B 6.66

_ (7.83+1.17)(6.66)

- 6.66

=9
4. Question

If x + i: 11, find the value of »2 +x_

Answer

Here, we will use (a+b)? = a2 + b? +2ab

N

SRR
;x+—l =(11)
\ X,
- 1% .
(xE =] =(11)
. x.

{J‘}:{'. ll +2= x"-E=121
X X

. 1
xe=121-2
X

et =119

5. Question

If x - %: -1, find the value of x +Xi
Answer

Here, we will use {a-b)2 = a2 + b? -2ab

1)
X-= i=(-1}
. x-
x-i ; = (-1
K.
.1y 1
{x}‘d—‘ — ! - 2xxx=—=1
x) X
x:+i: =1+2
X
)(:+i =3

6. Question

If x + %= 5. find the value of x2 +$ and x4+%

Answer

Here, we will use (a+b)? = &% + b? +2ab



X,
e Do
* 1.2 )]
- ) f;
. 1Y 1 e+ —) =3
e 2]+ 2ot s Now, (% + ,.-_J)
X " .
1
X +— =5-2
=
1
X +— =3
=

7. Question
If 52 +% = 66, find the value of x - %
Answer

Here, we will use (a-b)2 = a2 + b2 -2ab.

X +i_= 66
"
%)+, 3'; 2o loge2innd
X, X X

x-21 = pGedEEs
X,

A

;x—it =J64 =8
¥ Ly
8. Question

If 2 +% = 79, find the value of x + %

Answer

Here, we will use (a+b)? = & + b? + 2ab

x:+i_= 79
2

{x)2+;1" s 2oxxiz794 2uxo t
x) x X

xell =79+2=81

N

fo1

| XF— =Ja:ﬂ

L Ky

9. Question

If 952 +25)7 = 181 and xy = -6, find the value of 3x +5y

Answer
Here, we will use {a+b) = a2 + b2 + 2ab

Given: 9x” +25y° = 181 and xy=-6
We write, (3x +5y)7= (3x)7+( 5y_|: +2%3x% 5y
=181+ 30xy
=181+ 30(-6) =1
(3x+5y) = 1
(3x+5y) =V1==1



10. Question

If 2x+3y = 8 and xy = 2, find the value of 4% +9)°
Answer

Here, we will use (a+b) = a2 + b2 + 2ab

Given:2x+3y=8 and xy=2

We write, (2x +3y)*= (237 +(3y ) + 22 2x = 3y
(8  =ax+9y* + 12xy
64 = 4x*+9y 24
AXT+9yT =64-24 =40

11. Question

If 3x- 7y = 10 and xy = -1, find the value of 952 + 49)2
Answer

Here, we will use (a+b)? = a% + b2 + 2ab

Given: 3x - 7y =10 and xy=-1

We write, (3x - 7y)*= (3x)*+( 7y ) - 21 3x %7y

(107 =9x"+49y*-42xy
100 = 9x*#49y" - 42
4x*+9y° =100-42
4x*+9y* =58

12. Question

Simplify each of the following products:

(i) (2a-a0f(ar-1a| Lo -ore]
(i) {m+ 2] (m-2]

(V) O + x-2) (X2 - x+ 2)

(v) (3 -3x2 -0 (&2 -3x+ 1)
(vi) (28 - 4x2 + 1) (2x¢* - 42 - 1)
Answer

(i) On regarranging we get, ;%a -3b ;%a-% ;%a: “ob?

Using, (a-b)(a+b) = a* =b*

1
Here,x =Ea and y =3b, we get

Ea—fwb: ia—'?:b ; la:+9b‘ ! la: —ght | la:_gb: \
.\_2 2 ,‘~_4 _I 4 ‘.|,‘-4 |
Now,using, (a-b)la+b)=a"—b

‘e L. N 1Y .
~a -9 || Zal+%7 = Zat | —(%b7)
4 Ji.a Jla )

- | i ';—S]h'. \
16 J



(i) On regarranging we get, ' m-2|n
. /.

Using, (a-b)(a+b) = a" -b*

n
Here,x=m and y =;, we get

nVS o e Ay nY
m+—"m——‘:|m-—' m—E—!
700 7 7 7,
n-'[_’ ni_! nY :
m+—"m-—f— mm—! m’——
7))L 7 49
: n
='m+=| m'—-——
7 a9 |
(iii) On rearranging we get, | X-2 2.2 .3 + 2x
2 5 2 5
|‘1’ -’"I. -
=D x4 2y
2 1)

Using, (a-b)2 = a2 + b? - 2ab

(iv) Using the idendity, (a+b)(a-b) = a2-b?

On rearranging we get,

(R +x-2) - x+2)={x + (x-2)} {{x° - (x-2)}
=(x2)2 - (x-2)2 =X (2 -4x+ 4)

=x-xX+4ax-4

(v) Taking x as common factor, we write,
=x(-3x-1) (x2-3x+1)

= {x(x-3x-1)} (¥ -3x+1)

=x[{(x-3x- 1)} {(x2-3x)+1)}]

= x{(x- 3% - 1%}



= x (- 6°+9x2-1)

= -6X+ 923 -x

(vi) On Reaaranging we get,

(2% - 4% + 1) (244 - 452 - 1)

= {(2x4 - 4x%) + 1} {(2x%* - 452)- 1)}

= (24 - 4x%)2 - 12

=48 +16x* 2 x 2 x 4x2 - 1

= 4x® + 16x* -16x° -1

13. Question

Prove that a2+ b2+c2-ab-bc-ca is always non-negative for all values of a, band c.
Answer

We have to prove that &+ P +c2-ab-be-caz 0
Lets us consider,

a‘+b*+c’—ab—be—ca

= %(:af+:b1+:c‘—:ab—:bc-:ca»

= éi(a:+b:—2ab)+(c:wa:-lca)~|'b:—c:—2bc|]
= .-

= :L(afb)‘+(bfc)‘+(c7;1|‘“|

Siuce;rafbf*(b—c]:Arcfa,ljt_‘o

—a’+b +c —ab-be-caz 0

Exercise 4.2

1. Question

Write the following in the expanded form:
(i) (a+ 2b+ ¢)?

(i) (23 -3b- )2

(i) (-3x+ y+ 22

(iv) (m + 2n - 5p)2

(V) (2 + x - 2))2

i) (& + B + )

(vii) (ab + bc + ca)?

p .2
(V”l) =£+K+£:
ly z x.
i fa b ¢
IX)  —+=-—
( )|\_bc+ca ab)

(X) (x+ 2y + 42?2
(xi) (2x- y+ 22

(xii) (-2x + 3y + 222



Answer
{i) Using idendity,

Ix+y+z\:= e v+ 2xy+2yz+2xz

Here,x=a v=21b,z=c

(a+2b+c) = a’+ 17+ ¢t + dab+ac+4be

(ii) Using idendity,

(x—v—z = xt+ V4 2t 2xv 4+ 2yz —2xz

Here,x =la,vy=3b,z=c¢

|2a—3b—c|: = (22" + (3b)* + (0)*- 2(2a)(3b)-2(2a)c + 2(3b)(c)
=da’+ 9b%+ ¢’ 12ab - dac +6be

(iii) Using idendity,

(a+b=c) = a*+ b*+ ¢*+ 2ab+2be+2ca

Here,a=-3x.b=v.c=z

(B3x+y+z) = (3074 (7 + @7+ 230 = 2@+ 2A2(-3%)
=0x?+ yieziobxy+2vi—6xz

(iv) Using idendity,

(a+b+c)'= a’+ b + c* + 2ab+2bc~2ca

Here,a=m.b=2n.c=-35p

[rm+2n—5p:]: = (m) + (211):+ (—fp): = 2(miln) - 202n)(3p) + 2(=Fp)m)
=m®+ 4n° +2%5p = 4mn - 20np-10pm

(v) Using idendity,

(a+b+c}: =a’+ b+ + 2ab+2be+2ea

Here,a=2b=x.c=-1y

(2+x -:;{f = @)+ @) = (290 220 = 2(=29)(x) + 2A=2¥)(D)
=44+ g + 4y —dx-dxv -8y

(vi) Using idendity,

(x +y+z F=xivt vivzle 2xy vz 2xz

Here, x =a:7y =b'z=2¢"

[a®=b"+¢° ]: = @) +®) + @+ @b =2bNeT) = 2 at)

= at+bi i+ 2atht bt + 20’

{vii) Using idendity,

(x —y+z']1 = x" = v+ 2t 2xy 4+ 2ve+ 2xz

Here,x =ab,y =bc,z=ca

(ab=be+ca) = (ab) = (beF + (ca) ~ 2ab)(be) ~2(be)(ca) +2(ca)(ab)
= a'b” = b’ + c'at+ 2abe + 2abe’ + 2a'be

{viii) Using idendity,



(a+b-+c) = a*+ b*+ c*+ 2ab+2bec+2ca

X y z
Here.a=—b==,c=—
v z X
X v z| U0y 2V sV {
R R e R R
v oz x v olz) ix) Tivllz) T
X Tt o X 22
= ol T
Szt xT oz Xy
(ix) Using idendity,
(a+b=c) = a + b+ ¢+ 2ab+2bc+2ca
c
Here,a=—,b=—, c=—
c ca ab
W2 P TN 2 N N P
a b ¢ al” b} c Lial bl b e
—_—t— = = = = = ==
be ca ab) 'be) lea) lab) ‘be)ica) lea ab)
a® b ¢ 2. 2 12
= —+ B iy

{x) Using idendity,

[a+b—:cl2 = 2"+ b+ ¢+ 2ab+2be~2ca
Here,a=x.b=2lv,c=4z
[,\‘—-2}'4—-{-1_]: = (3)°+ () + {2 + 20029 +2

=x°+ 4y +16z°+ dxy+16vz +8xz

(xi) Using idendity,

(‘a+b-rc|:: a’+ b’ + ¢~ lab+2bc+2ea

Herea=2x b=—yv c=7

2vi(dz)+ 2(42)(x)

(2—y+z) =0@3) + (=) + @7+ 223)(~v) = 2(~¥)(2)+ 2(z)(2x)

=iz y: +z:v4x}'—2_\'z~—4xz
{xii) Using idendity,

la+b+c]|: =a + b+ ¢+ 2ab+2be+2ca

Here,a=-2x b=3vc=12

(=2 +3%+22)7 = (207 + (B39)° = (22)° = 2020031 = 2(3¥)(22) = 2(22)(=2x%)

=dx?+ Oy 44z 12xv — 12vz—8xz
2. Question
Simplify:
(i) (a+b+0)? +(ab+o)’
(ii) (a+b+0)? -(ab+0)?
(iii) (a+b+0)? +{a-b+A2+(a+b-c)?
(iv) (2t p+-c)-(2x-prc)?
(v) D2+ y2-2)2-(x2- )24+ 2)2
Answer

{i) Using idendity,




[x+y+z |: =x"= }':—0— 2+ 2xv+2vz+2xz

And, (x-y :_Z,.J: = x4+ vt ay = 2yz+2uz

Here.x =a,.v=b,z=c¢

[a+b—‘cb:-:-|'a—b—c):

=@+ ®) + () + 2(@)b) +2(a)c) + 2(b)e)]} +
@7+ (b + ()7 + 2(a)(-b)+ 2@)(e) = 2-b)(e)]

= {2a°+ 2b°+ 2c7 + lab - 2ab+4ac + 2be—2be|

=2a’+ b7+ 27 +dac

(ii) Using idendity,

(x+y+z = 57+ v7+ 27+ Jxv +2vz+2x2
1a+b—:c_|:—[_a.—b+c_|:
= @7+ ®F + (o + 2@)b) + 2(a)e) = 2b)(e)} -

(@) + () + (@7 + 2(a)(b) + 2(-a)(e) = 2-b)(e)]
= [a’-a’+ b’ -b’+ c’=c’ + 2ab + lab+ 2ac+ 2bc+ 2be— Jac)
= dab+4hc
(iii) Using idendity,

(x —y+z]: =x’= y:-f- 7'+ 2xv+2vz+2xz
|_a+b+c_):+:_a—b +c_']:+(a+b—c}:
= |(@7 + ®)F + (O + 2@)®)+ 2a)e) ~ 2bie)) -
(@7 + (b + (9 + 2@(b) +2(a)e) - A-biic), -
f{a_\:+ (b + (< + 2@)(b) +2Aa)—e) + 2(b)(—<)!
= {_a1+ b+ c*+ 2ab+ Zbcﬂ.-lac} - [a: < b= oo lab - 2be - lac} -
[a: - bi+c*+ 2ab - Jbe - :ac}
=3a° +3b° +3¢" + 2ab—2be + 2ca

{iv) Using idendity,

(x+v+z) =x"+ v +z°= Ixv+

(2x+p —o) (2 -p+c ;

= {(Zx): + (p): < ()= 202x)(p) ~ Ap)—c)+ thlx)l.\'—c}; -
{(lx:}l + () + (©° + 202%)(p) + 2—plic) + Zw'lx_'_;l'_:_'l}

_
L

=2a + 2b"+ 2 =dac

x4+ pi4 &+ dxp - Ipe -ch—o—:‘.bc—lbcl

(v) Using identity: a2 - b2 = (a + b){a - b)

(X2 +y2 - 222 - (x? -y2 +22)2=(x2 + y2 - 22 +(x2 -y2 +22)) (X% + y2 - 22 -(x? -y? +22))= 2x2(2y2 - 222)= ax?y2 -
4x272

3. Question

If a+b+c =0 and a?+ b2+ =16, find the value of ab + bc + ca.
Answer

Using idendity,

['_a+b+c_|: = a2+ b+ ¢+ 2ab+2be+2ca

Given: a+b+c=0and a2 + b2 + c?2 =16



Squaring the equation, a+b+c¢ = 0 on both the sides, we get,

l_0}:= a’+ b+ ¢+ 2ab+lbc+2ca=0
Also,its given that,a” + b + ¢ =16
=16+2ab+2bc+2ca=0

= lab+2bc+2ca=-16
=2(ab+bc+ca)=-16

= (ab+bc+ca)=-8

4. Question

If 22+ +c2 =16, and ab + bc + ca=10, find the value of a+b+c.
Answer

Using the identity,
Ia+b+cl: =a’+ b+ ¢+ 2ab+2bc+2ea

Given : a*+b*—c’= 16 and,

ab+ be—ca =10

= (a~b-c)’ =16+ 2(10) =36

= (a~b~c) =—JB—6 ==6

5. Question

If a+b+c =9 and ab+ bc+ca=23, find the value of a2+52+c2.

Answer

Usint the identity,
[_avb+c|: =a’'+ b'+ ¢+ 2ab+2be-2ca

Given: a-b-c=9and,

ab+bc—ca=23

= (a-b=c)’ =a’ + b +¢c° + 2(ab+ be- ca)
=(9) =a’+ b’ +c +223)

=al+ b 4o =81-46

=a’+ b +e’ =35

6. Question

Find the value of 432+ 24252+ 4xy-10yz-20zxwhen x = 4, y = 3 and z= 2.
Answer

Using the identity,

la +b+cl: =a"+ b+ "+ 2ab+2bc+2ca

Wehave : 4x° + 17+ 2327 + 4 - 1012 - 202

= (2x) + 37+ (5207 + 222)(2) =20 )(-52) +2(-52)(2x)
=(2x -y-5z)

Now, itisgiventhatx =4,y =3,2=2

=2+ (G)- 52

=(8+3-10)" =1

7. Question

Simplify each of the following expressions :



-2
|
p

) by + 224 (xa 20 (2 y
(i) (x+y+2) |*+3+3) -13+5*

NN

(i) x+y222-52 - )2 -32+4xy
(i) (0 - x+ 17 - (£ + x+ 1)?
Answer

{i) Using identity,

[a+b+c) = a + b =+ ¢+ 2ab+2bc+2ca

Here,

. v 2V [xoov o2y

[X+y+z) - xv-+- ) - -FTF—
o2 3 2 o3 o4)

. N N P z R vilz
={x’* v i+ ozt 2x}‘+2_\_’2422x}+ dxT4s Ao+ 2x) =422 o
[ 4 9 o L2) L2)es)
| ‘13".'2
! 6
LR IR ¥ ) ¥z,
1\4,114?1144‘3"6‘11'
4 A < = B - .

(i) Using the identity,

(a+b+c) = a’+ b '+ '+ 2ab+2bc-2ca

(x=y=22F-x"—1" =3 +du

=X+ +3d5 4244 —x -1 -3 -3
=7+ 6~ =4y

(iii) Using the identity,

(a+b+c) = a’+ b+ ¢+ 2ab+2bc=2ca

(X —x+ 17 —(x" +x+1)

[

= lr4+,\'3+1—2x5—21‘+2,‘” f

yL

X #1425 4 204 27
=—4x’ —dx

Exercise 4.3

1. Question

Find the cube of each of the following binomial expressions:

1

o f -
(i) ‘LL‘
p

3

(3 2y
(i) [i_:
X Xy

f 3
(i) | FIE)

L A




(v [4-L]
. 3x)

Answer
(i) Using the identity, (a+b)3 = a3 + b3 + 3a2 b + 3ab?

We will write the bionomial expression,

Here, a= l andb= ‘T

x
NER I T PN BN PRI BN
v C1Y 1 vy oLy 1
=>;l+"—;_'~'k“—'+3i~; =143 =1 % =]
x 3 v 13) Lx 3. L3) 1)
1 oo
:'—‘-*ﬁ_’__"*

(i) Using the identity, (a-b)3 = a3 - b3 - 382 b + 3ab?

We will write the bionomial expression,

(iii) Using the identity, (a-b)® = a3 - b3 - 3aZ b + 3ab?

We will write the bionomial expression,

3
Here, a=2x andb= =
x
. IR a2
2 o T 3 5 3
= 2x+=| =(2x) + = +3(2x) — =320 =
x) I x) x|
27 54

=87+ S+ 36—
X x

(iv) Using the identity, (a-b)® = a> - b3 - 3a2 b + 3ab?

We will write the bionomial expression,

Here, a=2x andb= =
X
- A3 PRS- AN
! 3 3 P30 .,
=, 2x+=| =(2x] + =] +3(2x) — +3(2x
. X, x) lx
27 34
=8+ +3bx+—
k¢ X

2. Question
Simplify each of the following :

(i) (x+3)3 + (x3)3

(iv) (225503 - (2x+5 13

Answer



(i) Using the identity, &° + % = (a+8)a" + 5 —ad)

Here, a=(x+3)and b=(x-3)

(x+3 + (=3 =(x+3+x=D(x+ 3P +(x=3) = (x+3)x -3
=2x {l‘: +9+6x+ v +9—6x—x + 9}

=2x(x"+27)

x 1) Txo)
Here, a= ——=|andb=|=-=|
| Al (= 3
2 3 23,
[x_vV _ix ¥y
= e 22
L2 3) 2 3)

I SEATE S E S NE N SN S E
['2 3) L2 3,’7['.1 3) 2 3) 2 32 3,’]
r - - N fa - Y <A A
DS L e S < U DR - i E. o U S S Bl
= —+ [ - TR, [t A SR .

3 230049 23049
T 2 4 2 AT
230X 7 R S Rl
==\t ts Tt T T
3 4 3014 9 34 9
21| 5 2|
=_-\ — —
304 9

(iii) Using the identity, a® + b3 = (a+b)(a? - ab + b?)

{—2 b
Here, a= x+— andb= .\'—l;
N x ~ 1‘,
N WA
= x| = x—=
(e
\ = ‘\ xaf
N A T A RPN
= '_\“—'+'x-—[ B e I St i
! I Y IR oy
Kl ] T |
’ . N -
( 4 2 4 23 4
=2y ¥t Hlyx— |+ X r—-dxs - -
\ x° y |~ x° 17‘ Xt

(iv) Using the identity, a° - b3 = (a-b)(a? + ab + b?)
Here, a = (2x-3v) and b= (2x+5v)

= (2x-3v) —(2x+5y)°

= ((2x-5y) = Qx=59)) Qx-59)° + (2x=59)° + (2389 (2x+5y) |

= (-10_\-)[(4x3 #2517 = 20m) + (47 #2500 + 20 + 47 -15;-1]
= (-10)[ 4 + 42 + 457 = 2507
=—120x"y - 250,°

3. Question

If a+6=10 and ab=21, find the value of &+ 5.

Answer



Given (a+b)=10 and ab = 21
Using, (a+b)3 = a3 + b3 + 3ab(a+b), we get,

=10y =a + 5" +321)(10)
= 1000 =a® = 5 =630
=a'+b =1000-630=370

4. Question

If a-b=4 and ab=21, find the value of &3- 5.
Answer

Given (a - b)=4 and ab = 21

Using, (a-b)® = a3 - b® - 3ab(a-b), we get,

=4’ =a’ -5 -32Dd)
=64=a"-b*-232

=a -4 =252+64=316

5. Question

If x+§ =5, find the value of X3+ %
Answer

Given: X+§ =5,

Using, (a+b)3 = a3 + b3 + 3abla+b), we get

6. Question

If x-%— 7, find the value 0fx3-%.
Answer

Given: x—% =7

Using, (a-b)3 = a3 - b3 - 3ab(a-b), we get

fooay 1 1y 1
(YT Y T T YT Y T
Lox, o)l
- 1 . .
=X =2 !
7
| SN 2
¥ +—=343+11=364
X
7. Question

If x—%=5, find the value ofx3-%.

Answer

Given: x1=5
X



Using, (a+b)3 = a3 + b3 + 3abla+b), we get

. 171 3
(X=X -3 x— e —
X, ¥ L x) x)
s=yv-L_sus

7

8. Question
If 32+ xi =51, find the value of x°- ri
Answer

Using the identity, {x+y)2=x2 + y2 + 2xy

1y 1, 1
'r—_r =x —_— = xx=
X, x x
=1 os1-2-39
. X,
Foon -
=, ‘r—*7|=~J49=:
\ X,

=>x - 1 —‘,t I'i'c]‘+‘ 1‘.":* 1
| l\' '!. 1\1_I |

=:-x—'Il =7 51+¥>*l|==‘- 32=364
Lx, x|

9. Question
If %+ =98, find the value of 2+ L.

Answer

Using the identity, (x+y)2=x% + y2 + 2xy

1y 1
[ XE— | =Xk Ixan—
X, X X
. I”",: .
=, x+—| =98+2=100
X,
a

= ,1.-+_';= 100 =210
Jox)

Now, using, a’ + 5" =(a+5)(a” +5" —ab)

RN P Y

=x ) = vt (x) + —| —xx—

X, . X, X x

H .-"1Ri; [ ._.]h Qe -

=3+ —| :1()'98—.1'»-— =10=97 =970
LX) x

10. Question

If 2x+3y=13 and xy=6, find the value of 8x34+27°.
Answer

Given :- 2x+3)y=13 and xy=6.

Using, (a+b)3 = a3 + b3 + 3abla+b), we get



(2c+3y) = (13)

=87 £ 273 £ 32931 (2x +31) = 2197
=8 + 2737 < 18(6)(13) = 2197

=8 2717 =2197-1404 = 793

11. Question

If 3x2y=11 and xy=12, find the value of 27x3-835.
Answer

Given :- 3x2)=11 and xy=12.

Using, (a-b)3 = a3 - b? - 3ab(a-b), we get

(3x=21) =(11)°
= 27 - 817 - 3(30(2)3x—21) = 1331
=27 -8  —18(11)(12) =1331

= 27x =837 = 133142376 = 3707
12. Question
If X'+ Xi =119, find the value of x*- Xl
Answer

Given :-)é‘+%=119

Using, (a+b)2 = a2 + b? +2ab, we get

g 1 9 1. 1
= X T— =X t——raxX ==
o =Y X X
I P
S X +—| =x'+—=-2=119+2=12]
\ X X
(1Y s
= X+ | =111
S x/
: 13
= xr+—=|=zxll
“ I“r

AL BN
= x—= == 2exx =
Cox) x x )
- 2
= '\c—i; =(11-2}=9
. X,
1

fe 10 (o Ny 1 1)
= Xt = A= X X X
. <) 7 N x x )
fa1Y) .
= x —.—_:'f_ﬂ’ll—l):: 12
b .‘\."'
:;;.\-5—:izl'=36
“ x','

13. Question

Evaluate each of the following:

(i) (103)3



(ii) (98)°

(iii) (9.9)3

(iv) (10.4)3

(v) (598)*

(vi) (99)3

Answer

(i) Using the identity,

(a+b) =a’ + b +3abla+b)

= (103)° = (100 + 3)°

= (100+3) =100° + ¥ +3.100.3(100+ 3
= (100+3)° =1000000 +27 +92700
=(103)F =1092727

(ii) Using the identity,

(a-b) =a’ —5"-3abla-b)

= (98)° = (100 -2¥°

=(98)° =100% - 27 = 3.100.2(100-2)
= (98)* = 1000000— §— 58800
=(98)° = 941192

{iii} Using the identity,

(a-5) =a’ -5 - 3abla-5)

= (9.9 =(10-0.1)°

=(9.9) =10° -0.I* =3.10.(0.1)(10-0.1)
= (9.9) =1000-0.001-29.7

= (9.9 =1000-29.701

=(9.9F =970.299

{iv) Using the identity,

(a=b) =d° +5° +3abla+b)

= (1047 =(10+04)

=103 +04 =3.10.0.H10+0.49)
=1000+0.064 +124.8
=1000+124.864

=109 =1124.864

{v) Using the identity,

(a-b)° =a* -5 -3abla-b)

= (598)° = (600 - 2)°

= (598)° = 600° - 27— 3.600.2(600-2)
= (598)7 = 216000000 —§ - 2152800
= (598)° = 213847192

{vi) Using the identity,



(a-b)Y =a’ -b°=3adla—b)
=(99)° = (100 - 1)°

= (99)° =100° =1°=3.100.1(100 - 1)
= (99)° =1000000~-1- 29700

= (99)° = 970299

14. Question
Evaluate each of the following :
(i) 1113893

(ii) 463+ 343

(iii) 1043+963

(iv) 9331073
Answer

{i) Uisng the identity:

(@a=b)Y —(a-by =2(5 +3a’b)
Here,a=100,b=11

= (111)° = (89)°

(100+11)° =100 -11)*
2{1F +3(100)° (1D}

= 2{1331+ 330000}

= (111)° - (89)°=662662

(ii) Uisng the identity:
(a+b) +(a—b) =2a +3ab")
Hera, a=10b=6

so, applving the formula,

= (46)° +(34)° = (40+6) + (40-6)°
= 2{40° + 3(6)°(40)}

= 264000+ 4320}

= (46)° + (347 = 136640

(iii) Using the identity:
(a=d) —(a-b) =2(a’ +35%a)
Here,a=100.b=4

= (104)° - (96

= (100 +4)* = (100 - 4
=2{100° + 3 (100)}

= 21000000 + 4800}
=2{1004800}

= (104)° + (96§ =2009600

(iv) Uisng the identity:



(a—8)° —(a+b)°==2(b" +3a'5)
Here,a=100,b=7
= (93 —(107)° =(100—7)° =100+ 7)°

= (104)° +(96)°= 420686 |

15. Question

Ifx+%= 3, Calculate X2 +xi P'ss +%and )("+xi4.
Answer

Given x+% =3

L’singr(a+b]1=a:+b:+lab
1Y 1 e

P =) 3 | _:“r-.‘\.

|

;. 1\:

Now, x"+— h = e

l‘\- rIP

:-x‘+i4+2.\-1.i:49
o

16. Question

If A+ 1 =194, find X3 + L, 2 + Land x+1
X X X X

Answer

Given ;ﬂ+x_£=194



Adding and subtracting, l.x:.L: on both sides,
X

= +L4+2.x:.i;: 154 +2.x:.L:
x X X

2 1;:
= '+ =1%

= +—=4196
=

= .~:1+i,:t1-1
.

Now, adding and subtracting, l.x_wl- on both sides.
x

=yt +L.+L\:i=l4-2,x,i
x° X X

X
=:'_‘\‘+—=-Jl_6
X

1

RN
l; x+ 1 |=64
. X))

>d+tiax
x° by

=+t 3464
-

S DL TR LS
-
17. Question
Find the value of 27x° + 87, if
{i)3x+ 2y =14 and xy=8

(ii) 3x + 2y = 20 and xy=%

Answer
(i) Using,

(@a+0F =a’ +5" +3abla+h)

= (Gx+20Y =062 +(20) #3302 (3x+ 21)
=(1H =27 +8 +18 (1Y

=274 =27r +87 +188.14

=27+ 0 = 27442016

=27+ 8§ =718

{ii) Using the identity, we get,



(a+bY =a° + 5 +3abla+b)

=S Gx+ 0P =G0 + (23 33223 Gx+21)
=20 =27 #8317 +18.0(20)

= 8000 =27+ +s_ﬁ‘+13_%10

=27 + 817 =8000-360

=27 + 87 =T440

18. Question

Find the value of 64x% - 1252, if 4x- 5z= 16 and xz=12.
Answer

Using the identity, we write,

(a—b)¥=da° -5 —3abla-b)

= =52 = (407 = (52) =3 4xSz(dx—52)

= (16 =645 =125 —60.=(16)

= 4096 = 64x° — 12527 —60.2(16)

= 64X —125:7 = 4096 +11520

= 64x —1252° = 15616

19. Question

If x—i: 3+2 g, find the value of Xl

Answer
Using the identity, we write,

(a—b)Y=a' =5 ~3adla—3)

(a+b)° =a° =5° +3abla~b)

:ixﬁl} =(3+22)
Xy
1-.1.'r 1 P A A v A
Sy - —3dX—| x—— =23 ——(--J:l —:.:...-J:\:—-\;;._.]
x° x\ x/
=m0 = 27 +164T - 183 (3 2T
.
SR NS NN S TN C S SN s
-

= f—i_:wmmﬁ
=

Exercise 4.4

1. Question

Find the following products:
(i) (3x+237(9x2-6 xy+42)

(i) (4x-5){16 x2+20 xy+25)2)

(i) (70*+ @) (49 -7 p* g+ &)

x 1 x® 2

(iv) 7+ ) F -
(3 59 25 15
V) | S-= =
X yolx Y



(L 5y 15 23
viy |3+42 9-2-22
( )'\ x)\7 x X))

1 i—9x2—6]

MoxE )

cen
(vii) é+3x

iy [2 5.2l 2 2 ey
(wviii) —-2x )LFMr bx/l

(ix) (14 (14 x+x7)
(X) (142 (1-x+x2)
(xi) (-1 +x2+1)
(xii) (B+1)(0-x3+1)
Answer
)]
3x+ 21090 — 6 +410)
= (Gx+ 200307 = 23220+ (2307}
=(3x0)° +(21)°
= 2'-"x5+S}":
(ii)
(4x—51)(16x° +202+2517)
= (dx =50 {40 = 2805 = (50)°)
= (4% -G’
=16x° -125,¢
(iii)
(T + ) (#9p° + 7% + ¢7)
= (72 +eH(75) -275 ¢+ ()}

=(78'Y +(g)f
=343p -4

{iv)
;~21 _——33 -4

Ny
3 &89 28 1%

) .l - 2
I =T |
Loyl oy o)

SRR RSN E T
N R A R L
lx a)ilx) )
_(3Y _(5)

fx) 1)

27128

X )



(1-0(1+x+x)
=S(1-DP++1x)

Because, a° —b° = (a—b)(a’ + 5" —ab)

=(F=x)
(x)

(1+)(1+x" —x)
=1+ +x -1x)
Because, a’ + & = (a+b)a" + 5" —ab)
=+
(xi)
(F=Dix*+ "+
=(x - DI 1.5 +19))
Because, a’ -8 ={a—-b)a" + 5 +ab)
:(3':)3413
=(x =1
(xii)
D=2+
=+ D) -1+ 1))
Because, a* + 5 =(a+8)a" + 5 —ab)
=)V +F
=(x*+1)



2. Question
If x= 3 and y = -1, find the values of each of the following using in identity:

(i) (952 -4x2) (81) + 36x2)2 +16xY)

5

(3 XY x*9
(i -3 5 ="
lx 3o x J

(X v ye
(iii) (T 3l

e ]
29

Xy
21)

/

s (X v X xy )
(iv) +§+EJ

4 316

(5 N 25 N
(V) [Zasxl 22 _254025¢

| x MNox )

Answer

(i)

(937 =3x8 12" + 3672 +16x%)
=>(9}': —4::3)-{(9_\:): -‘—-tx:_9_1.‘: +{4x)°
Because.a’ — & =(a—-d)a +5 +ab)
= (93 = (47

here,x=3and y=-1

= 72946636

=—43927

3T O 3«
—_— [} 1] ]
5 | R — | e
X 3,1\\3,= N o x _1‘
PR I
{37 [x)
=2 By
WX WA
27 x
==
27
Now, x=3
:“. :3
=—-—=1-1=0
327
{iii)
i
fx_ yVixy fyy) x|
R e L I
- A - I - ’ -
i 30T, L3, 73
AN
= !+ =
|‘-_'l \~3¢_P
x:

Now, x=3 and v=-1
27 -1 386
=

333 27 9261

(iv)



Fxoay [xy ) xa
R e e
Lo ile) 3) a3
PRS- R
Cxy Iy
mi:l —\7]
y L

3. Question

If a+5=10 and ab=16, find the value of &~ ab+4* and a’+ab+ 7.
Answer

Given: a+b=10 and ab =16

To find: &2~ ab+b?

a—ab+b=a" +b —ab

=a —ab+b =a+b* —ab+2ab-2ab

=a —ab=b =(a +b" =2ab) -2ab-ab

=a —ab-b =(a+b)y —3ab

=a —ab=b=(10)" =3x16=52

To find: @+ ab+#

a +ab<b =a +ab+b'+ab—ab

= a —ab+b =(a"=b*+2ab)-ab

=a +ab+b =(a+b)—ab

= a ~ab=b"=(10)"-16 =84

4, Question

If a+5=8 and ab=6, find the value of &+ 5.
Answer

Given: a+b=8 and ab =6



To find: &+ 5°

a*+5° =(a+b)a*+5 —ab)
=(a+b)(a* +b" —ab+2ab-2ab)
=(a+5)[(a" + b +2ab) -3ab |
=(a+H)[(a+5) -3ad]

=§[8 ~3x6]

=368

5. Question

If a-6=6 and ab=20, find the value of &- .
Answer

Given: a-b=6 and ab =20

Tofind: &-53

a* —b°=(a+d)(a*+b*+ab)

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

=(a=b)[(a" +5" = 2ab) ~3ab |

=(a=5)[(a=5)" +3ab |

6. Question
If x=-2 and y = 1, by using an identity find the value of the following:
(i) (452-9.2) (16 436422 +81x%)

S W

h r
(i) |5y +% ;[25y2—75+

2257

Answer

(i)

(437 =9x7 (1627 +36x7 37 +81x7)

= (427 =93 (427 +9x7 = P + (9x7) )
=(43° ) =19+
=647 —T20%

= 64(1)° —=729(-2)°
=64-T29x64

=64 -16636

= [i6593]

{ii)



) N 1 " ‘\‘
R L S
x 2N 4 J
2 x)2y Txy 2 x|
= ITIhE e e
x 2htx) L2) x 2
FanE sonE
f2yv [x)
vl Bt i
x) L2

4 1.‘.? 2130
e il i
Loy v
o 3 - » ..:\

’ 15} 1 15 3
:sl_‘_w-—r (Fa) =Syx—=+ —| |
\ ¥ :

Exercise 4.5

1. Question

Find the following product:

(i) (Bx+2)422) (92 +4 2 +42-6 xy-dyz-62X)

(i) (%3422 (162 +9)°2+4 2 +12 xy+6 yz82x)
(iii) (23-35-26) (4a2+92+42+6 ab-6bc+4Aca)

(iv) (3xdy+52(9x2+16)2+252+12xy-152x+20y 2)
Answer

(i) Using the identity,

o+ _'L'E s+t —Ixmr=(x+1+ :)[:c: + _‘L': +zt - —12—=zx)
Therefore
= (Gx+2r =200 4417 4127 — B =1z —620)

= (30 = (220 +(22)7 303023022

:Il'x: +8y° +877° —36_\3:|

(i) Using the identity,

vl dnrs(r sy 4+ 4 —ar - )

Therefore

= (dx -3 201657 +917 + 427+ 12m + 612 —82x)

= (dx =3y + 22307 + (3107 + (22 —(0)(SB1) - (-31)22) - (223N
= (427 + (=31 + Q2 - 303122

= I6-I»:v:E =275+ 855+ T2ms




(iii) Using the identity,

¥+ J R e R L T +_1‘: . 0=z =zIx)

Therefore

=(2a-3b=2c)4a" +9b° +4c* = 6ab +6bc +ca)
=(2a-3b=2e)(2ay +(=36) +(=2¢)" = (2a)(=35) = (=35)(=2c) = (=2¢)2a)

= (2a) + (=35 +(=2¢)° = 3(2a)(=3b)(=2c)

=[8a’ = 275" —Sc - 36abe]

{iv) Using the identity,

R R AR o P O B [ S-Sl T Ty

Therefore

= (3x—4y+52)(9x +1637 +2527 +12: = 152x+ 2012

= (3x—341+32) (307 + (1) + (327 = B3(—41) - (3230 - (—h)(52)
= (30 +(—4)° (32 —3030(—41)30)

=

27 —64)7 +1252° + 180z |

2. Question
If x+y+z = 8 and xy+yz+zx =20, find the value of 3 +y3 +2z3 -3xyz.
Answer
In x3 +y3 +23 -3xyz,
Using the identity
a+b3+c3-3abc=(a+b+c)aZ+ b2+ cZ-ab-bc- ca) we get,
X3 +y3 +23 3xyz = ( X + y +2) 0 +y2+z2-xy-yz-zX)
X3 +y3 473 3xyz = ( X + ¥ +2) DE+y2+ 22 (xy+yz+zx)] ... (1)
We also know,
(a+b+cl=a’+b?+c?+2ab+ 2bc + 2ca
For x?+y?+22
xX+y+z°2=x2+y2+ 2+ 2(xy + yz+ zx)
S8 =%+ + 2 +2(20)
264 =x2+y2+ 22+ 40
a2 +y +2=24
From (1) we get,
x3 +y3 +23 -3xyz = 8 [24-20]

= 8(4)

=32
3. Question
If a+b+c=9 and ab+bc+ca=26, find the value of & +&° +J3 -3abc.
Answer

Using the identity,



B R Rt R s 6 ol R R O )

=d+b + —labe=la+b+e) (@ +d + ) —(ab+be +ca)-| )]
Now, (@a+d+c) =(a" =5 +c”)+2(ab+bc +ca)

= (9 =(a +b +c)+2(26)

=a +b +c* =81-52=29

Now, from (1),

=a +b +¢ —3abe = (9)[(29)-(26)] =93 =27

4. Question

If a+b+c=9 and a2+ +c2=35, find the value of & +& +¢& -3abc.
Answer

Using the identity,

e Sars(rersn) 43t s - -

=a’ +b +¢ —3abe= (a+b+c)1-(a: +57 ) —(ab+be +ca)-I 9)]
Now, (@+b+e) =(a”+5 +¢°) = 2ab+bc +ca)

=(9)’ =33+ 2Aab+be +ca)

= 2(ab+bc+ca) =81-35=16

=(ab+bc+ea)=23

Now, from (1),

=a’ +5 +¢ —3abe=(9)[35-23] =912 =[108

5. Question

Evaluate :

(i) 253 - 753 + 507

(i) 483 - 303 - 183

1‘24—:1:_[5:2

2! "13) "le!

(iv) (0.2)*> - (0.3) + (0.1)3

Answer

(i}

We know,

Xaried =imr=(x+r s+t S —n —ar =)
Now,(a+b+¢)=25-754+350=0

=(a)’ + (b)Y + () =3abc

(i)
We know,
X+ 3'5 s =3xr=(x+1+ :)(x: + ;': <t - =1z —-2zx)
Now, (a+d+¢)=48-30-18=0
= (a)* +(5) = (¢) =3ade
=3248x (=30} =(-18)

=[17760]
(i)



We know,

o+ '1'3 + 7 —Sxr=(x+1+ :)[:r:: + _1: +zt -xn—1z—-x)

(iv)
We know,
B By
Now,(a+b+¢)=02-03+0.1=0
= (a) = (b)Y = (c) =3abc
=3x02x(0.3)=0.1
=
CCE - Formative Assessment

1. Question

If x+2 =3, then find the value of X+ .
Answer

Given: x+% =3

Using .(g+8)" =g +5b" +2ad

w ' uy T
x=—! =x"= - +lx—
‘\. t.f! X x
- A
1 1}
:3[3} =\""|—rl"'2
o .x_f}

2. Question
If x+§ =3, then find the value of A5+X—15.
Answer

We are given that x+% =3



On cubing we get

1‘.;: 3 :‘i"

X X !
a- [ 13,44
=2T=x"+ —[+33
| %)
s (1 P =
=¥+ —=|=27-9
I'..h P
= 1
=+ — =18
'__T'.f
< 10 : 1
Now, x'+— | =x"+ — [+2x.=
L L) X

3. Question

If a+b=7 and ab=12, find the value of a2+ .
Answer

Using the identity,

(a~b)} =a*+b" +2ab
=(7) =g+ +2(12)

=a +b =49-24=24%

4. Question

If a-b=5 and ab=12, find the value of &%+ £2.
Answer

Using the identity,

(a—b) =a° +5&° —2ab
=(H =a’+b°+2(12)

=gt +b =25-24=1

5. Question

If x-% =%. then write the value of 4x2+%.
Answer

Giverm: x-1 =1
X




6. Question
If 62+aiz =102, find the value of a—é.

Answer
Here, we will use (a+b)? = a2 + b? + 2ab

a:+i,=102
.
ot e Lot
- | a-_? 1__

5]
a Jl —

o

| =100

:.Q_ |

Bl— B le

= a-

}: 100 ==10

7. Question

If a+b+c=0 then write the value ofi:+ii+i:.
tc @ ab

Answer

. a B
Given: —+—+—
be ca ab

Taking LCM we get.

be ca ab  abe
We know, @° +&° +c* —3abc =(a+b +c)[a: +b e —ab—he—ra |] __
fatb+e=0,

Then, a® +5 +¢° =3abe

Now, from (1),

a b ¢ 3abe

-
-~ -+ =3

be ca £= abe
1. Question

If x+1 =5, then K+ L =
X X

A. 25
B. 10
C.23
D. 27

Answer

Using . (@+8) =a +5" +2ab

1 f17,, .1
XF—| =X+ texo
ox Lx*) x
[0
= (3" =x ~‘—r;——2
WX

2. Question



If x+1 =2, then B+ L=
X X

A. 64

B. 14
C.8

D. 2
Answer

On cubing we get

1V 5 1) 1/
Jxt—| =X = i xt
ox) ) x'

3. Question

If x+1 =4, then A+ L=
X

X

A. 196
B. 194
C. 192
D. 190

Answer

Using ,(a+2) =a® + 5" = 2ab

Iy s (1
 xE=] =x0 —1\’+2.\:—
| %) X

Again, squaring both sides,
fLoaY :
= xr+—=] =14

L 1Y .1
=X+ = |F2x.—==196

X X
SRR TV
=T ¢ -H?‘: —a
s 17
=|x |_.__?‘:=19‘l

4. Question

If x+§ =3, then X+ L=

X

A. 927



B. 414
C. 364
D. 322
Answer

On cubing we get

1] 710 1/ 1]
X+—| =X -|-:'4-1 S el
X, L X! X,
10
SN B S
=el=XT |+:.:
X
s 11 -
:;v'+‘_r:=:'_.ﬁ9
L
= 1
=+ = =18
Lx)

. 1 |
=18 =x +“—r+2
X7
R -
X+ — | =324-2=(322
15

5. Question

If ¥+ 1 =623, then x+1=
x x

A. 27

B. 25

C.3 A
B.3 .5

Answer

7 .1
. X A= =623+2
x°
17
= x+— =623
_\.-<r
1

6. Question
If 2+ L =102, then x-1=
X X

A. 8
B. 10

R



C.12
D. 13
Answer

x4+ l. =102
X
Now,

=>(x:)+il,'f"= x~l=10272 - x-l
Lx X x

1
= x+—| =100
\ X,

= x+l =/100=10
X
7. Question
Ifx3+%=110, then x +§=?
A.5
B. 10
C.15

D. none of these

Answer

¥ +'_l_,1=1w
\¥)
-— - - -
X+ l—u x— “-~l;=llf)--3:-:,l \‘-~l
0% ) X X, i x !
1) sl
= - I=110+3 x+=|
!x xf' ‘\, X
7 1\3 I N
=, x+—| =3 x+=|-110=0
N X N Y
Lar\—i-l:a
=

=a -3a-110=0

=4 —3a" +3a" —2%a+22a-110=0

=a(a-%+5ala-N+22a-5=0

=(@-3a +3a+22)=0

=ag-f=0orag +5g+22=0 neglected) —a==%5
1.

=S Xt —=2
X

8. Question

If ﬁ-%=14, then x % =
A.5
B. 4
C.3
D. 2

Answer



Given: x + 1; =14

S

~
— Hl._.

Letx=agand — =54
x

Sav, x— l =4
x

Then, a’ -b’=14

=(a-b)a +ad+b)=14
=(a-b){(a-by +2ab}+2ad) =14
=(a=-b){(a=3) +3ad}=14
=(a-b){(a-b)+3 =14

= A4+ =14

=445 +H=14

=4 +34-14=0

= A2+ AT 13 =0
S (A== T =-D+7(F -2 =0
S(A-2A+24+7)=0

9. Question

If x*+ i_ 194, then x3-1 L=

A. 76
B. 52
C. 64

D. none of these

Answer
1)
“——4 =194
p 1 <

Now,
A .
=)+ |+ 1-~?=14+2 x
1y
ox)

X
(. 1y
Now, | x+—] =)
x)
=(x) "lr +3 \;;l;"\_l;=5_;
L X\ x

-

-

P



10. Question

Ifx-1=1, thenx +1=
X 4 x

A4
B. 17
‘4
c. 2
T g
D 1
"4
Answer
1 15
=S y—-——=—
x4
.\'0“:.\*—1.."‘= E-i-
Uox) L)
.10 223
:D'('\")+ i‘__ T i:
*) x 16
. N34
=X )+ — ==="42
(x*)+ =] T
o (10287
=>(.'\":]“' —_i=
) 16
710 e 57
Now, = (x)+, — |+2xxx—="—+1
Lx*) x 16
s 13732 2
L xel) 273 280
U ox) 16 16
Ty fse 17
= - = — =
x ) 16 4
11. Question
If 3x+ 2 =7, then [gxz—i;:=
x x°)
A. 25
B. 35
C. 49
D. 30

Answer



2
=3x+—=7

x
Now, 3 +2-7x=0
=3x =6x-x+2=0
={x-DGx-1)=0

1 ,
= x =2 or x = —(neglected)
3

5
=3x——=6-1=%
I
N
=3x+2=6+1=7
x
Now,
i : T ¥y
(3x) = = ; = 3x-= ; 3x== ;
wx) x ) X,
s
452
= (3x) :; =_'7)=35
Lx

12. Question

If @2+ + 2-ab-be-ca =0, then
A.a+ b=c

B.b+c=a

C.c+a=b

D.a=b=c

Answer

Gienra +b*+c' —ab~bc—ca=10

= 2a +5 +c’ —ab—bc—ca)=0
=(2a" +25%+2c" = 2ab=2bc-2cal| =0
=({a*+b = 2aby+ (¥ +¢ = 2bc)+{c=a - 2ca} =0
=(a—-b) +(b—c) +(c—a) =0

Now, since the sum of all squares is zero
=a-b=0=>a=b

=b—c=0=b=c¢

=c—a=0>c=a

=ag=hb=¢

13. Question

If a + b + ¢ =0, then, %%*i—b =
A0
B. 1
c.-1
D. 3

Answer



% ca ab  abe

We know, GE‘-‘D‘:—CE-3d5r.’=(a"-5—¢)[d)—b:+C:—d’b-bC—CG)] _
Fa+b+c=0,

Then, &° +5" +¢¥ =3abe

Now, from (1),

Sy ¢ labe |
= —F—F+—=—=3
be ca abd  abc

14. Question

If a3+5Y3 + Y3 =0, then
A, a+b+ c=0

B. (a+b+ )3 =27abc

C. a+b+ c=3abc

D. @&+5+ & =0

Answer

Dglihplio L a
= (@ Y + (Y = (=
=a+b+3a b i a it =

=a+b+3a s (-t )=—

=a-~b+c=3aiplct

. 3 3413 133
=(a+b+ecrF =(3aib i

= (a+b+c) = 2Tabe

15. Question

If a+b+ ¢ =9 and ab + bc + ca = 23, then 2%+ + =
A. 35

B. 58

B. 127

D. none of these

Answer

(a+b+cy =a* +b ~c* +2ab+2be + 2ca

Hence, 92 = a® + b? + 2 + 2 x 23
»a’+b’+c?=35

16. Question

If a+b+ ¢ =9, then ab+ bc+ca=23, then &+5° + S - 3abc =
A. 108

B. 207

C. 669

D. 729



Answer

(a+h+c) =a" +5% +¢* +2ab+2be+ca

=9 =a" +5" +¢* + Nab+bc ~¢ca)

=(9) =a =5 +c” +2(23)

= +h +e =81-16 =35

as we know that @’ +5°+ ¢’ —3abe =(a+b+c)(a* +b  +c —ab—be—ca)
=g +b'+¢ —3abc=9x (35-23)

=d +b +¢ =3abc =108

17. Question

(&bP+(b-O+ (c-a)P=

A la+b+ o (@2+ 82 + P-ab-bc-ca)
B. (a-b)(b-¢) (c-a)

C. 3 (a-b)(b-c) (c-a)

D. none of these

Answer

Let(a-b)=A

(b<<)=B

and (c-a) =C

= 4+B+C=0
=4B=-C____ (1
=S(A+8y=-C

= £ =B +3 1B(4+B)==C*
= £ +58+3.48-C)=-C
= £+ +C=348C

I:a (@b +(b—c) +(c—a)y =3ia-blb—clic—a)

18. Question

Solve the equation and choose the correct answer: ‘ﬁz,‘bz?;“(?f‘if +(‘:C: “F‘T)R =
fa—bF —(b-cF+(c—afF

A. 3(a+bib+ o) (c+a)

B. 3 (@-b)(b-c) (c-a)

C. (a-B)bo) (¢a)

D. None of these

Answer

We know, a’+b° + ¢ = 3abe
=(a-by+(b-cy+(c-a) =3({a-d)b-¢)lc—-a)

@ =B+ (B =+t —a’f
(a=bY =(b=cY +(c-a)f

_Ha-da+d)(b-cHd+c)c—alc+a)
- Ha—-bd)b—c)ec—a)
=(a+b)(b+cHc+a)

19. Question
The product (a+b) (a-b) (#2-ab+ ) (& +ab+1) is equal to
A. B0



B. af-&F

C. &@-B

D. &+

Answer

Given: \_a*b'lm—b'l{a:+b:—'—abﬁ|a:-—b:—a.’:_]
=:>I\_a+bj|a:+5:+a'n'|}:|_afb|m:+b:+ab|}
=(a’ +b°)a’ -5)

=(a" =59
20. Question

If %+E= -1, then &-5° =
a

=a +b =—ab
—a'+b +ab=0 1)
Using, a’ — & =(a=b)(a" + b ~ab)
=(a+58)0)

=0

(

21. Question

The product (x2-1) (x*+x2+1) is equal to=
A, x81

B. xX+1

C. 61

D. X+1

Answer

Csing. x* -1)(x* + 27 +1)
= rdtrr -t - -

=x'-1

22. Question

If 3-b=-8, and ab =-12, then &> - &° =
A, -244

B. -240

C.-224



D. -260
Answer

Using. (a-b)} =a° —b* - 3ab(a -b)
=a —b =(a-b) +3adla=-)

- ag B D_ _ ('S)-: *_:(7] 21(78)

=a’ -5 =-512+288=-224

23. Question

If the volume of a cuboid is 3x2-27, then its possible dimensions are
A.3, %, 27x

B. 3, x3, x+3

C.3, %, 27x

D. 3 3,3

Answer
Given: 3x° =27

We will break down in factors,
=3(x"-9)

Using, (3" =9 =(x+3)(x—3
=3 x+3)x-3)

Thus, the possible dimensions are 3, (x+3)(x-3)

24. Question
If %+§= 1, then a3+53 =

Al

o
L}
=

0
M=

D.0
Answer

Here, 8.z =1
b a

a‘+b‘:]

ab
=a'+b =ab
=a +b -ab=0___ (1
Using, A +bdi=(a+bia’ +b —ad)
=(a+8)(0)
=0

25. Question
T5x75+2x75x25+25x%25 equal to
A. 10000

B. 6250

C. 7500

D. 3750



Answer

We know, (a+b)2 = a? + b% +2ab

Here.a= 75 and b =25
=TS TH+(2=TE= 2N+ (252125

T8 40 T8 08 2287

=(T8+23)
=(100)°
= 10000

26. Question

(e N (R +2) A +M) is equal to
A x18 18

B. x8 -8

C. B+)8

D. x16 + 416

Answer

Given: (x—=2)(x+21)(x =271 (x +17
Using. a" =% =(a—bXa +5).

= (x=y)(x+2) (X +27)(x*+7)

= (=27 =27 (247

=(x =) 07

=(x =17)

27. Question

If 48a2-b= (72+2 | 75~ |, then the value of bis

A,

o

B.

g ey

ol =

D.

Ml

Answer

Given: 4%a® -5 =:. 'a‘l ' Ta —l
\ 2 2
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