4. Algebraic Identities

Exercise 4.1

1. Question

Evaluate each of the following using identities:
(i) (201

(ii) (2x+y) (2x-y)

(iii) (&b - tPaf

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

(V) (1.5x%-0.3y?)(1.5x% + 0.3y?)

Answer

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

Here,

1
a=2xandb=—
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(ii) We know, (a-b)? = (a+b) (a-b)
(2x+y) (2x-y) = (2x)%- y2 = 4x2 - y2
(iii) We know, (a-b)2 = a2 + b2 -2ab
Here,
(#b-ba) = (a'bJ+(b%a) - 2xa’bxb®a
= a'ht+a’ht- 2577

(iv) We know, (a-b)? = (a+b) (a-b)
(a-0.1) (a +0.1) = (a)?- (0.1)2
=a%-0.01

(v) We know, (a-b)? = a2 - b2

(1.5%° —0.3y7)[1.5x% +0.3y7 ) = (1.5:°)° —(0.3y")°
= 2.25x° - 0.09y"

2. Question

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

(ii) (0.98)2

(iii) 991x1009

(iv) 117x83

Answer

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



{399)° =(400-1)
= (400)* +(1)° —2.400.1
= 16000 +1-800
= 159201

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

{0.98) =(1-0.02)°
= (1F +{0.02) —2=.02x1
=1+0.004- .04
=0.9604

(iii) We will use the identity, (a-b)(a+b)= a2 - b2

991x1009 =(1000—9){1000+53)
= (1000 +(9)°
= 1000000- 81
= 999919

(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 x25
(i) 322 x 322 -2 x 322 x 22 + 22 x 22
(iii) 0.76 x0.76+2x0.76x0.24+0.24x0.24

(IV) 7.83x7.83-1.17x1.17
6.66

Answer

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

Here,
a=175and b =25

(175%175)+ (2= 175 = 25)+(25x 25}
= (175 + 25)° ={200)* =40000
(ii) We know, (a-b)2 = a2 + b? -2ab

Here,
a=322andb=22

(322 322)—(2x32x22)+ (22 22)
= (322 -22)* =(300)° =90000
(iii) We know, (a+b)? = a2 + b? +2ab

Here,
a=0.76and b=0.24

(0.76 % 0.76)+(2 x0.76 % 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)
6.66
(7.83+1.17)(6.66)
6.66

=9
4. Question

If x + %: 11, find the value of X2 +%

Answer

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

5. Question

If x - %= -1, find the value of x? +%

Answer

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

1

If x + §= £, find the value of ¥ + L and x*+

XZ
Answer

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

If x2 +% = 66, find the value of x - %

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

If x2 +% = 79, find the value of x + %

Answer

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

If 9x2 +25)2 = 181 and xy = -6, find the value of 3x +5y
Answer

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

Given: 9x° +25y° = 181 and xy=-6
We write, (3x +5y)°= (3x)*+ ['_Sw,.fl']2 +2%3x x5y
=181+ 30xy
=181+ 30(-6)=1
(3x+5y)" = 1
(3x+5y) =1=%1



10. Question

If 2x +3y = 8 and xy = 2, find the value of 4x2 +9)72

Answer

Here, we will use (a+b)? = a2 + b? + 2ab
Given: 2x+ 3y =8 and xy=2
We write, (2x +3y)°= |[2><]1"+['_E':‘\,f_'|2 + 23 2% 3y
(8)°  =4x7+9y* + 12xy
B4 = Ax*+9y* +24
Ax*+9y* =64 —24 =40
11. Question

If 3x- 7y = 10 and xy = -1, find the value of 9x2 + 49)7

Answer

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

Given: 3x - 7y =10 and xy=-1
We write, {3x - 7y)’= (3x)*+( ?y:la - 2% 3k Ty
(10F =9 +49y*- 42xy
100 = 9x%+49y° +42
A% +9y* =100—42
Ax*+9y* =58

12. Question

Simplify each of the following products:

o (1 i 1 31 3
(i) l_Ea_3b,!|._3b+fa,!|.zaz+9b2,!
(i) :‘.m+ ‘ |m_$j

L (x 2002 x)

(i) [3-5)(5-5 ¢ + 2x

(iv) 02 + x-2) (X - x+ 2)
(V) (03-3x2-x (¥-3x+1)
(Vi) (2X*-4x2 + 1) (X4 -4x2-1)

Answer
(i) On regarranging we get, ;%a—Bb | %a—3b I %a:—gbf;

Using, (a-b){a+h) =& —b°®
1
Here,x =Ea and y = 3b, we get

_',1 ‘-._r‘l ‘.._e‘i i _". _.‘1 i _‘.I_.‘j- i _‘,.
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(ii) On regarranging we get, ;J.m—; flm-2 (me

Using, (a-b){a+h) =& —b°®

Here,x =m and y:%.we get
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Using, (a-b)2 = a2 + b? - 2ab

X 2
Here,x =— and y=—, we get
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(iv) Using the idendity, (a+b)(a-b) = a%-b?

On rearranging we get,
(R+x-2)(F-x+2)={+ (x-2)} {(x@®-(x-2)}
=(x2)2-(x-2)2=xX(X2-4x+4)

=xX'- X +4x-4

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

= {x(x®-3x-1)} (¥ -3x+1)

= x[{(¥-3x - 1)} {(x-3x)+1)}]

= x {(x® - 3x? - 1%}



= x (¥ - 6,°+9x°-1)

= - 6xX* + 953 -x

(vi) On Reaaranging we get,

(X' -4 + 1) (24X - 4X2-1)

= {(2x*-4x%) + 1} {(2x¥* - 4x9)- 1)}
= (2x* - 4x%)2 - 12

=4x8 + 16X -2 x 22X x 4x% - 1
=48 + 16x* -16x0 -1

13. Question

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

We have to prove that a?+ b2+c?-ab-bc-ca = 0

Lets us consider,

a’+b*+c’—ab-bec—ca

= %(Za: +2b% +2¢* —2ab— 2bc—2ca)

= %[(a: +b? - 2ab) +(c’ +a’ - 2ca) + (b’ + ¢’ - 2bc) |

= %[(a—bj:+(b—c):+(c—aj:]

Sin cef (a—b) +(b—c)* +(c-a)" |20

=a’+b’+cl—ab-bc-caz=0
Exercise 4.2

1. Question

Write the following in the expanded form:
(i) (@+2b+ 0)?

(i) (2a-3b- ¢)?

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

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

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

(vi) (2% + b2 + 2)?

(vii) (ab + bc + ca)?
(viii) (2.7, 2]

\y z /
(ix) ;'&+C—2+£}
(X) (x + 2y + 42)?
(xi) 2x- y + 2)2

(xii) (-2x + 3y + 22)2



Answer
(i) Using idendity,

I'x+§_.'+z:I: =x 4 y'+ 2%+ 2ay+ 2y +2xz

Herex=a,v=2b.z=c

(a+2b+c) = a*+ 467+ ¢ + 4ab+ 2ac +4he

(ii) Using idendity,

(x —j\_.'—z.']2 =x'+ v+ 28 2av42vz—2xz

Here.x =2a,v=3b,z=c

['_2:3—313'—:_']2 = (2a)' + (3b) + (&)- 2(2a)(3b)-2(2a)c + 2(3b)(c)
=4da’+ 9b’ + - 12ab - 4ac +6bc

(iii) Using idendity,

['_a+b+c_']: =a’+ b'+ ¢’ + 2ab+2bc+2ea

Here.a=—3x.b=vy.c=z

['_—3?i+}'+2_']2 = (37 + )+ @7 + 2030y + 2(¥)(2) + 2(2)(-3x)
=0x 4+ vi+z?- 6uv +2vz—6xz

(iv) Using idendity,

['_a+b+|:_']2 =a'+ b+ '+ 2ab+2bc+2ca

Here,a=m.b=2n,c=—5p

(m+2n-3p) = (m)* + (2n)" + (3p)’ + 2(m)(2n) - 220)(5p) + 2(=35p)(m)
=m®+ 4n® +25p*+ 4mn - 20np—10pm

(v) Using idendity,

['_a+b+c:]: =a'+ b'+ '+ 2ab+2bec+2ea

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

(24x-2)" = @+ (01 + (29 2QE + 2290 + 229 D)
=4+ x?+4y + dx-dxy -8y

(vi) Using idendity,

(= +j\_.'+z_']2 =x'+ v+ 2T+ Zav+2ve+2xs

Here, x =a:=§.r =biz=¢"

(a’+b'+c?) = @) +®) + )+ 2@HEY) L2 +2H@D)

=a'+b*+ct+ 2ath? +2bic? + 2%’

(vii) Using idendity,

(x +}'+Z:]2 =x4+ v+ 28+ Zav+2yz 423z

Here.x =ab,v =bc.z=ca

(ab+be +|:a_']2 = (ab)’ + (be) + (ca)’+ 2(ab)(be) +2(bc)(ca) +2(ca)(ab)
= a’b’+ bt + c’a’+ 2ab’c + 2abc? + 2a’be

(viii) Using idendity,



(a+tb+c) = al+ bi+ ¢f+ 2ab+2bc+2ca

x ¥ z

Here,a=—.b==.c=—
z
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(ix) Using idendity,
(a+b+ec) = a'+b'+c' + 2ab+2bc+2ca
b c
Here.a=—_b=—_¢c=—
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(x) Using idendity,

['_a+b+|:_']: =a'+ b+ ¢+ 2ab+2be+2ca
Herea=x.b=2y.c=4z
(x+2y +4z_‘]’ = (x4 Q97+ @D+ 2029+ 2029)4) + 2(42)(x)

=x?+ 4y’ +1627+ dxy +16yz + 8xz

(xi) Using idendity,

['_a+b+c_']: =a’+ b'+ ¢’ + 2ab+2bc+2ea
Herea=2x.b=—y.c=z
(2x—y+z) = 207+ (907 + @+ 2@0)(5) +2—y)(2) + 2()(2%)

=dx’+ v +z7-dxy- 2yz +4xz
(xii) Using idendity,

['_a+b+|:_']2 =a'+ b '+t + 2ab+2bc+2ca
Here,a=—2x.b=3v.c=2z
(—2x +3y+ 22_']: = (2x)' 4+ (3P + 2201+ 2020039+ 203v(22) +2(22)(-2x)

=4x?+ 9yt +4z7 12xv + 12yz —8xz
2. Question
Simplify:
(i) (a+b+0)? +(a-b+0)?
(i) (a+b+0)? -(a-b+c)?
(iii) (a+b+0)? +(a-b+c)?+(a+b-0)?
(iv) (2x+p+0)2-(2x-p+0)?
(V) (P+)2-2)%-(x%- )2+ 2)?
Answer

(i) Using idendity,



(x +j\_.'+z_']2 =x'+ v+ 20+ 2xv+2vz+2xz

And, [':!;—'_\_.'+z']2 =x'+ v+ - 2xy—2dvz+2xz

Here=xl=a=}'=l.::=z=c

['_a+b+c:]2+['_a—b+c:]2

={@ + ®) + @+ 2@®) +2@)() + 20X} +
(@7 + (B) + (9 + 2@)(b) + 2(@) () + 2(-b)(©) |

= {2a’+ 26"+ 2¢7 + 2ab - 2ab+ 4ac + 2be — 2be|

=2a’+ 2b" + 2¢” +4ac

(ii) Using idendity,

(x +j\_.'+z_']2 =x'+ v+ 2T+ Zav+2ve 4+ 2xs
(a+b+c) —(a-b+c)’
={@ + ®) + (& + 2@®) +2(a)) + 2] -
(@) + () + (@) + 2(-a)(b) + 2(-a)(©) + 2(-b)()}
= [a2 —a'+ b'—b'+ ¢’ —c’ + 2ab + 2ab+ 2ac + 2be +2bc—2ac}
= 4ab+4bc
(iii) Using idendity,
(= +j\_.'+z_']: = x4+ v+ 20+ 2xy+2vz+2xz
['_a+b+|:_']: +{a-b +c_']: +(at+b—c)
={@ + ®) + @+ 2@b) + 2@ +2(b)()} +
[(@7+ (D) + (97 + 2@ (D) +2(a)(e) + 2=b)(O)] +
(@7 + () + (<97 + 2(@(b) + 2Aa)(—0) + 2(b)(—0)}
= [a2 + b+ i+ 2ab+ 2buc+2a|:}+[a2 + b*+c*-2ab - 2be + 2ac}+
(2’ + b'+ c*+ 2ab - 2be - 2ac)
=3a’ +3b* +3c’ + 2ab—2bc + 2ca

(iv) Using idendity,

(x +y+z_’]: =x 4 v+ 224+ 2xy4+2vz+ 25z

(2x+p—c) ~(2x—-p+c)’

= {20+ ()7 + (07 + 2Q2x)(p) + 2(p)(—) + 2(2x)(—0) | —
(@07 + ()" + @+ 220(p) + 2-p)) +22x)(e)}

= [4x*+ p’+ ¢’ + 4xp - 2pc - 4xc+ 2be - 2be)

=2a'+ 2b*+ 28 +4ac

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

(X2 + y2 - 22)2 - (x2 -y2 +722)2=(x2 + Y2 - 22 + (X2 -y? 422)) (X2 + y2 - 22 -(x2 -y2 +22))= 2x2(2y? - 2Z2%)= 4x2y? -
4x272

3. Question

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

Using idendity,

(a+b+c) = a’+ b+ '+ 2ab+2bc+2ca

Given: a+b+c = 0and a2 + b2 + ¢2 =16



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

(0)°= a*+ b'+ c*+ 2ab+2bc+2ca=0

Also,its given thatzaz +bi+ci=16

=16+ 2ab+2bc+2ca=0

= 2ab+2bc+2ca=-16

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

= (ab+bc+ca)=-8

4. Question

If @2+b%2+c2 =16, and ab + bc + ca=10, find the value of a+b+c.

Answer

Using the identity,
['.a+b+c_'|: = a'+ b + '+ 2ab+2bc+2ca

Given - a*+b*+c°= 16 and,
ab+ bect+ ca =10

= (a+b+c)’ =16+ 2(10) =36
= (atb+c) =36 =16

5. Question
If a+b+c =9 and ab+bc+ca=23, find the value of a%+b2+c2.
Answer

Usint the identity,
(a+b+c) = a’+ b'+ ¢+ 2ab+2bc+2ca

Given : a+ b+ c=9 and.

ab+ bet+ ca=23

= (atb+c)’ =a’+ b' +c’ + 2(ab+be+ ca)

=(9) ' =a’+ b +c’+2(23)

=a’+ bl +c’=81-46

=a’+ b+ =35

6. Question

Find the value of 4x2+)2+252+4xy-10yz20zx when x= 4, y= 3 and z = 2.

Answer

Using the identity,

(a+b+c) = a’+ b'+ ¢+ 2ab+2bc+2ca

We have - 4x? + 17 42527 + 4 — 100z — 205z

= (2x) + 17+ (=52 + 2022)(0) F2(3)(-52) +2(-52)(2%)
= (2x+v-52)

Now._itisgiventhatx =4, v =3, z=12

= (2@ +(3) - 52)°
= (8+3-10)" =1

7. Question

Simplify each of the following expressions :
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(i) (X+y+Z)2+:\x+%+ —L%Jr +
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(i) (x+y-222-x2 - )2 - 3244xy

(iii) (% - x+ 12 - (@ + x+ 1)
Answer

(i) Using identity,

(a+b+c) = a’+ b*+ c*+ 2ab+2bc+2ca

Here,

~ 2 - .
z} [x ¥, z)

p 2 0y
[x+v+z) + x+=+ —+—|
' o2 3) 12 3 4)
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(ii) Using the identity,
['_a+b+c_']: =a'+ b*+ '+ 2ab+2bc+2ca

(x+y-2200 - -3y -3 +4n
=X+ 442+ 24z —de —xt -y -3 + 4y

=z 6y —dxz —4xy
(iii) Using the identity,
['.a+b+c_']: =a’+ b*+ ¢’ + 2ab+2bc+2ea

(' —x+ D =t +x+10
O 1_7,3_7, P N S 1 B B S .
=X +x + Lx Ix+1Ix i +x +l+ix +ix+Ix

=—4x" —dx
Exercise 4.3

1. Question

Find the cube of each of the following binomial expressions:

a1 oY
(i) [??J
JE

3
(m)[zx—;J

(ii) (i_

X

“ e



(iv) (4L]j

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

We will write the bionomial expression,

Here. a= 1 andb= 2

x 3
rs 1 1 |‘ - 1\_;3 - :L'\';E _,-] ._;: - ;LI P ;LI :‘] ‘.;
:I=—+—|__|+—|+3—IX_I+3_IX_I
WX 3 \x)/ \ 3 J \x) :“3 ) :“3 ) %)

1 v
==+-+5+—
Tt 55

r 27T x 3x
(i) Using the identity, (a-b)3 = a3 - b3 - 3a2 b + 3ab?

We will write the bionomial expression,

3 2
Here. a= —andb= —
x x
(3 2 (3 (2Y .3V . (2).. 2 (3
=== | === 3= ®= |3 = * =]
Vxo ox ) W\x) \x) wx) \Lx) Wxt) Lx)
27 8 34 36
— _—_+_-:

£ X X

(iii) Using the identity, (a-b)3 = a3 - b3 - 3a2 b + 3ab?
We will write the bionomial expression,

Here. a=2xandb= 1
+

::=: 21’+1i =['.2_1:_'|3+: 2

.:: . S rs 3 I I 3 , L
| +3(22) x| =] +3020)| =]

x, X
:, 27 54
=82+ —=+36x+—

x x

(iv) Using the identity, (a-b)3 = a3 - b3 - 3a2 b + 3ab?
We will write the bionomial expression,

Here. a=2xandb= 1
+

::=: 21’+1i =['.2_1:_'|3+: 2

.:: . S rs 3 I I 3 , L
| +3(22) x| =] +3020)| =]

x, X
:, 27 54
=82+ —=+36x+—

x x

2. Question

Simplify each of the following :

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

vy [ x y\.a p \3
() 5-3) -3~

W<

.le.

3

y, N
(i) [x+2] +/x-2
\ x/) | x )

(iv) (2x5))3 - (2x+5))3

Answer



(i) Using the identity, &° + 5" = (a+b)(a* + b* —ab)

Here, a=(x+3)and b=(x—-73)

(437 + (=3 =(x+3+x -2+ D +(x = = (x+ N(x -3
=2x [x: +046x+x +9—Fx—x" +9}
=2x(x'+27)

=2x° +54

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

Here, a= .x—:i andb=| x—
Lox) L

(iv) Using the identity, a3 - b3 = (a-b)(a? + ab + b?)
Here, a=(2x-5v) and b= (2x+5v)

= (2x-5v) —(2x+5y)°

= ((2x-5y) — (2x+5y)) [(EX-Z"}'J: +(2x+5y)" +(2x-5y) (3?&—5}'31

= (=100)] (4x* + 2517 = 20000 + (4x + 2517 + 20:0) + 457 = 2527 ]

= (-10p)[ 457 + 457 + 47 +25)7 |

=-120x"y —250y°
3. Question

If a4+b=10 and ab=21, find the value of a3+b3.

Answer



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

=(10) =& + 5 +321)(10)
= 1000 =g’ +5° +630
=a +b =1000-630=370

4. Question

If a-b=4 and ab=21, find the value of a3-b>.
Answer

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

Using, (a-b)3 = a3 - b3 - 3ab(a-b), we get,
=y =a -5 -32DH)

=64=a" -5 —252

=a b =252+64=316
5. Question

If x+%=5, find the value ofx3+%.

Answer

Given: x+% =5,

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

SRR A A TS
x+— | =x+—=+3 x.— || x+—]
| -T,' x :\‘_ _\'J':,‘_ .\'J'
=3 3 1 =
j':l'—+—:+3><j
7
:r:+i_==l
+

[
Lh
|
[y
Lh
Il
[y
fa—y
(=)

6. Question

If x—% = 7, find the value ofx3-%.
Answer

Given: x—% =7

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

- l";': 1 SRATSR Y
. N—_— I :_\"——:—3 .T._I X—— |
ox) x Lo x)
= —i:—3 w7

<

©+1=343421=364
.
7. Question
If x—% =5, find the value of x3%

Answer

Given: x—%=5



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

(Va1 11
| X7 ) =X -3 CoNETL)
\ x) x° \ x /N x)
552_\‘3——3—3X5
+

1 < 1z
¥ ——=125+15=140

+

8. Question
If x2+% =51, find the value of x3xi

Answer

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

-_\’——i =x +L—2><1x-
\ x ) X X
],_;: )
= x——| =51-1=49
| x)
_4‘ 1‘: ~
= x——|=~49 =17
Now. using, a—b = (a— bj(a: +b° +abh)
. _,]‘_:_: 1\,:.'. 2 (1Y 1'
=x - =, = x——||lx] + =] fxx—
xJ x| 07 \x) x
3 r1,3 -_- 1_ - &7
=x —| —| =7|31+xx—|=7x52=364
\x) L x|

9. Question

If x2+% =98, find the value ofx3+%.

Answer

Using the identity, (x+y)2=x2 + y? + 2xy

{ .: 2 1 q 1
__T+—| =x +—:+-><_1:><—

X, x x
£y
= x+—| =98+1=100
. x)
4 1‘-:
= x+— |=~100==*10
Now. using, a+b = (a+b) (a: +5° —abh)
.1 .:: ]\.:_‘. L1 .:: 17
=x 4+ = = _\’+—||[1'| + =] —xx—
oL x| Ax) x

=+ L] =10| 98 —xx & |=10%97 =970
\x)/ L X

10. Question

If 2x+3y=13 and xy=6, find the value of 8x3+27)4.
Answer

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

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



(2:x+3y) =13y

= 87 +271° +3(29(32)(2x + 32) = 2197
= 8x" +271° +18(6)(13) = 2197

= 8x° + 2717 = 2197 -1404 = 793

11. Question

If 3x-2y=11 and xy=12, find the value of 27x3-8)4.
Answer

Given :- 3x-2y=11 and xy=12.

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

(3x—2y) =11y’

= 27x" -8 —3(32)(22)(3x—21) =1331
= 27x" -8y —18(11)(12) =1331

= 27x -8  =133142376=3707

12. Question

If x4+x_£ =119, find the value of x3xl

Answer

Given :- )/‘+%=119
Using, (a+b)2 = a2 + b2 +2ab, we get

P T R | , 1
=t | =X +5+Ixr n—
\ x° ‘.-| x x°

= P+ =+l
\ x° J.-'

Now, using (x-v) =x" + 1 = 2xp

:= 9 =+3

= x—

-
“

Now. using a° — &° =(a—b)(a* + b +ab)

\ : ) ( 1,1 2
XAt x K—

N - =

fso1y 1
= X+t |= x——
!“ _-\r' ‘__I :‘. _-\r

= e L |=3(11+1) =3x12
\ X

:>i:-:':+é:=36

'\ o
13. Question
Evaluate each of the following:

(i) (103)3



(i) (98)3

(iii) (9.9)3

(iv) (10.4)3

(v) (598)3

(vi) (99)3

Answer

(i) Using the identity,

(a+b) =a° +5 +3abla+b)

= (103)° = (100 + 3)°

= (100+3)° =100° + 37 +3.100.3(100+ 3)
= (100 +3)° =1000000 + 27 +92700

= (103)° = 1092727

(ii) Using the identity,

(a—b)Y =a° —b"—3abla—b)

= (98)° = (100 -2)°

= (98)° =100° - 27 —3.100.2(100 - 2)
= (98)° =1000000— 8 — 58800

= (98)° = 941192

(iii) Using the identity,

(a—bY =a —b —3abla—b)

= (9.9 =(10-0.1)°

= (9.9 =10° — 0.1 =3.10.(0.1)(10 - 0.1)
= (9.9 =1000-0.001-29.7

= (9.9 =1000-29.701

= (9.9 =970.299

(iv) Using the identity,

(a+b)Y =a° +b° +3abla+ )

= (104 =(10+0.4)°

=107+ 047 +3.10(0.4)10+04)
=1000+0.064+124 8
=1000+124 864

=(10.4)" =1124 864

(v) Using the identity,

(a—b) =a° -5 —3abla-b)

= (598)% = (600 -2)°

= (598)° = 600° —2° - 3.600.2(600-2)
= (598)° = 216000000 —&— 2152800
= (598)° = 213847192

(vi) Using the identity,



(a—b)Y =4’ —b"—3abla—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) 1113-893

(ii) 463+343

(iii) 10434963

(iv) 933-1073

Answer

(i) Uisng the identity:

(a+ b)Y —(a—by =2(5" +3a’h)
Here.a=100.b=11

=(111)° —(89)°

= (1004117 —(100-11)°

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

= 2{1331+ 330000}

= (111 - (89)°=662662

(ii) Uisng the identity:
(a+b) +(a—b)Y =2(a° +3abY)
Here.,a=40.b=6

so, applving the formula,

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

= 2{64000+ 4320}

= (46)° +(34)° = 136640

(iii) Using the identity:
(a+b) —(a—b) =2(a° +3b%)
Here.,a=100.b=4

= (104)" — (96

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

= 2{1000000 + 4800}
2{1004800}

= (104)° + (96)°=2009600

(iv) Uisng the identity:



(@ —b) —(a+b) =25 +3a’d)

Here,a=100.b=7

= (93) = (107)° =(100-T7) =100+ 7Y

= (100-7) - (100 +7)* =2 {7* + 3(100)* ()}

-2{343+210000}
=2{210343}

= (104)° +(96)°= 420686

15. Question

If x+1 =3, Calculate ¥ + 1, 3 + Land X*+ L.
X X X X

Answer

Given x+=-=3

=

Using .(a+ b)Y =a* +b +2ab

i : : _r' ] ‘.: 5 1
Xt—| =x"+ — | tax—
\ x,) Lxt) x

=(3) =%+ Li+2
o \x)

TG RS 1/ 1)
Now,|x+—| =x"+| = |+3x—| x+— |
\ x) X/ x\, x)

=27=x+ L +33

X
s 1 -
=X + = _9
:\‘--‘\‘—Jl

16. Question

If X*+ L =194, find ® + L, ¥ + Land x+ 1
X X X x

Answer

Given X*+ xi =194



Adding and subtracting, Z.Jn::.i2 on both sides,

=[x +—= =114

. . . 1 ,
Now, adding and subtracting, 2 x — on both sides.
"

= +i2+ axt-o1a+2xl
X x x
1\::
= x+—| =16

=x+l- 6

x

= 1’+l=i—1
"

Now, cubing on both sides,

= xsl | =4
L x)

=x +i:+ 3t x+l]=64
X x\ x)

= .\3+i=+3.4=64
2

= f+i:=54—12=52
2

17. Question

Find the value of 27x3 + 8)3, if

(i) 3x+ 2y =14 and xy=8

(i) 3x+ 2y =20 and xy=%
Answer
(i) Using,

(a+bY =a +b +3abla+b)

=(Bx+2y) =32 +(22) +33x21(3x+2))
= (14)° =27 +83° +18.:0(14)

= 2744=27x +83° +18.8.14

=27 + 87 =2744-2016

=27 +8° =728

(ii) Using the identity, we get,



(a+bY =a° +5° +3abla+b)

= (x+21)Y =037 + (227 +33x203x+2)
= (20)° = 27" + 837 +18.29/(20)

= 8000=27x +8)° +18. % 20

= 27x + 8y =8000 —3560
= 27x" + 8y = 7440

18. Question

Find the value of 64x3 - 12523, if 4x- 5z = 16 and xz=12.
Answer

Using the identity, we write,

(a—bY =a’ -5 —3abla—h)

= (dx—52F =(42)° - (52)° = 3.4x52(4x—52)
= (167 =642 12527 —60.2(16)

= 4096 =64 x° — 12527 —60.22(16)

= 64x° —1252° = 4096 +11520

= 64x —1252° = 15616

19. Question

If x—%= 3+2 &, find the value of X3 - 1
Answer

Using the identity, we write,

(a—b)Y =a’ — b —3abla—b)
(a+b) —a5 +b% +3abla+b)

—(3+’\FJ
-3. \l _Jx—— =3 +(242)° +332203+242)
—3.G3+ 22 =27 +162 + 1823 + 242)

o-1
X

::=f—i:= TH1632 +542 472+ 9+62
x

S
::= 1——
\ X,
;1
=X ——
P

= x —

= f—é:ms#&ﬁ
.

Exercise 4.4
1. Question

Find the following products:
(i) 3x+2))(9x2-6xy+4)2)
(ii) (4x-5))(16X2+20xy+25)72)

(i) (70%+)(4908-7p*q+¢?)
(iv) ::%+2y:;;sz2—xy+4yz‘i

": :" 9 25 15)
(v) —+ S+
\x y) y*  xy)



51, 15 25

(vi) L3+§,jkg_7+F,J
I \'lf \.I
(vii) i£+3x"i2+9x2—6'
L x Mx /

(viii) [2-2x* | 2 4x* -6x
L x Jx J

(iX) (1+X)(1+x+x°)

(X) (1+X)(1-x+x°)

(xi) O2-1)(X*+x2+1)

(xii)) OC+1)(X0-x3+1)

Answer

(i)

(3x+21H9x" — 6 +417)

= (3x+21){(3x)° - 2322y + (2101

= (3x)° +(20)

=27x +8)°
(ii)
(4 —51)H16x° +20xp+ 2517
= (dx—51){(4x) - 255y + (5107}

= (4x)° - (5

=16x° —125)°
(iii)
(72" +9)@95° + Tp'g + ¢°)
= +a{p)Y -27p g +(a))

= (7p%) +(o)’
- 343p12 _q;':

(x XV X
=| :.—_'I || = —:.__'1 +=(2y)
Il.‘l-‘;- 3 I
=l 5 +(2y)
x* :
=gy
g o)
(v)
3 519 25 15
Lx yJI v )
3 83V 5 35
= —_——— — | + —_ +_I
Lx ¥\ x) L) x|
r 3 “:5 I 5 ‘,::
a Lx) ",




ERR
Lad
Ln

I
]
|
fe
b
—
o

| -2 I %——5;;’——4;:‘ |

WX
= 225 | 21 s 2aF 22
I i | L 4

X Jlx) x
5- .
= | f =
= T Tex
WX
27 <
=—-8x

(1— )1+ % +x)

=(1-0(F+x +1x)

Because, a” —b° = (@ —b)(a* +b* +ab)
= (1 -9

(x)

(1+ 01+ —x)

=1+ +x -1

Because, a” + 5" = (a+ b)(a* +b* —ab)
= (1 +x%)

(xi)

(=Dt + x40

= (= D{D) +1xt 10

Because, a” —b° = (@ —b)(a* +b* +ab)
= (1’2)3 -1

=(x'-1)

(xii)

(C+D(x" =2+

= A0 -1 +19}

Because, a” + 5" = (a+ b)(a* +b* —ab)
= ()P +1°

= (x40



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

(i) (9)2 -4x2) (81)* + 36x2)2 +16x%)

(x y\x® y* xy)
(iii) | S+%| m+5-5%
7 3)l497 9 21)
N2 20
x y\x* xy y*
— —_—
(iv) 4 3)l16 12 9
!.r 5 \.: !r 25 2\:
(v) 3 75X 5E 25250

Answer

(i)

(937 —4x7)(812% + 365717 +16x)

= (917 —4:){(927) +4x7 927 + (4x)°
Because,a’ — & =(a—b)a’ + 5" +ab)
= (97) - (4x7)

here, x=3and v=-1

= 729 —-466356

=—45927

(if)

3 X\ \
Lx 3) e x )
3 x ] X ,2 3“;2 3 _\'\‘f
=222+ 2] +2.2]
Lx 3) 1.3 ' lx) %73 J
f 3 ‘\:' f _\"‘:
= -1z
Lx) 13)
27 X
:’ _—
x 27
Now, x=3
37 3
=_— 3— =1-1=0
¥ 7
(iii)
x vl x _1.': )
7 3)l49 9 21 J
fx v s _1'\‘;: 1.'\';2 x v )
Sl bl | I el B ol Bl
VT 3 __-'l :,‘_ :“ 7 __-'l :\‘ 3 __-'l 7 3 J_.I
:»:“:3 £
=2+ =
L7) L3)
¥ 9F
343 27
Now, x=3 and v=-1
27 -1 388
+ - =

34327 9261

(iv)



fx [P (3 x ,1-"1
e e R B el e
4 3/il4) \3) 473
_.»I\.:s .'_L_‘.:"
~\3) 3]
_1'3 1
= —+—
64 27

Now, x=3 and v=-1
27,1 _729+64 _ 793
64 27 1728 1728

(v)

f5 28 5.0
| —t+3x || 5 +(3x) ——5x]|
X X x )

27
3. Question
If a+b=10 and ab=16, find the value of a’- ab+b? and a?+ab+ b2
Answer
Given: a+b=10 and ab =16
To find: a?- ab+b?
a —ab+b =a"+b —ab
=g’ —ab+ b =g +b* —ab+2ab-2ab
=a —ab+b =(a" +b* +2ab) —2ab—ab
=a’—ab+b =(a+b)} —3ab
=a —ab+b =(10)" -3x16=52
To find: a2+ ab+b?
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+b=8 and ab=6, find the value of a3+b3.
Answer

Given: a+b=8 and ab =6



To find: a3+b°

a +5 =(a+b)(a* +b" —ab)
=(a+b)a'+b" —ab+2ab—2ak)
=(a+b)[(a"+b +2ab) —3ab |
=(a+b)[(a+h)’ —3ab|

=8/ 8 -3x6]

=368 i

5. Question

If a-b=6 and ab=20, find the value of a3-b°.
Answer

Given: a-b=6 and ab =20

To find: a3-b3

a —b =(a+b)a’ +b* +ab)
=(a—b)a' +b* +ab+2ab—2ab)
=(a-b)[(a* +b" - 2ab) +3ab |
=(a-b)[(a—b)* +3ab |

6. Question

If x=-2 and y= 1, by using an identity find the value of the following:
(i) (4)%-9x°) (16)4+36x2)2+81x%)

(2 x4 x2 )
(i) -7 =771

(iii) i5y+%.:i25y2—75+2225:
Answer
(i)

(437 —9x7)(16)* +36x"37 + 81|

= [_1}: — 9.\—2 ] [(4}2)2 +9.T2 X—l}'l + (gxlj:..]
= [_1}2 'I'= _['9:':]']5

= 641" -729x°

=64(1)° —729(-2)°

=64 -72964

= 64 -46636

= | 46392

(i)



2 x\(4 ¥
e s

bx 2047 )
(2 x) _,-2-_|: .\-":: 2 \

= Z-ZHI2]+H 2] +2.2
\x 2)1\x) \2) x'2}
_4‘2‘.: 4‘;(‘.

=|Z] | Z=
Lx) L2
g8

:’ _: -
r 8

-2y
(iii)
15, 225)
Sv+ = 25 =75+ 7/
© | - i |

ooy L 1s (15
=5+ — [ Gy Syx—+| —| |
\ yJi ¥y Wy

s (157
v+ =

=

‘i

v
337

L

=125 +

Now, v—=1

=1254+3375=|3500

Exercise 4.5

1. Question

Find the following product:

(i) Bx+2y+22) (92 +4)2+42-6xy-4yz-62X)

(i) (4x-3y+22) (16X2+9)°2+42+12xy+6yz82x)
(iii) (2a-3b6-2¢) (42°+9b°+4 2 +6ab-6 bc+4 ca)

(iv) (3x-4y+52)(9x2+16)24+252+12xy-152x+20y2)
Answer

(i) Using the identity,

Y4y 4+ Smrsxtr+ad yi 42— —r—)
Therefore

= (3x+ 21422097 +407 4427 — by — 41z — 62x)

= (3x)° +(21) +(22)° =3(320(21)(22)

= ‘2?1’3 +817 +82° - 36_1].'z|

(ii) Using the identity,

v+ }'5 +2 —Sxmz=(x+y+ z)(x: + _1.': +27 —xy— ¥z — zx)

Therefore

= (dx—3v+22)(16x  +907 +421 + 1200 + 63z —8zx)

= (4 =3y +22)((497 + (310" +(22)" —(42)(32) - (-3)(22) - (22)(4)
= (4x)° +(=33) +22) = 3(4x)(=31)(22)

= [64x" —27)7 + 87" + T2




(iii) Using the identity,

FHV 4 =ty VP 4 —— i — )

Therefore

= (2a—3b—2c)(da’ + 9b% + 4¢* + 6ab + 6bc + 4ca)

= (2a— 36— 2)(2a) + (=300 +(=2c)" = (2a)(=3B) — (—3B)(—2¢) — (—2c)(2a)
= (2a)’ + (35 +(—2c)* = 3(2a)(—35)(-2¢)

= |84 —275° — 8¢ — 36abc]

(iv) Using the identity,

Py Sz =ty A - )

Therefore

= (3x—4y+52)(9:7 +1637 +2527 +123 — 152x+20)z |

= (3x—4p+52)((32) +(~4) +(52)° — (3x)(~41) ~(52)(32) ~ (~4) (52)
= (327 +(=43)° +(52)" =330(-41)(52)

=[27x —64)" +1252° +1800z|

2. Question
If x+y+z = 8 and xy+yz+zx =20, find the value of @ +y3 +2z3 -3xyz.
Answer
In x3 +y3 +23 -3xyz,
Using the identity
ad+b3+c3-3abc=(a+b+c)a2+b?2+c?-ab-bc-ca)we get,
x3 +y3 +23 -3xyz = (x + y +2) (X2+y2+272-xy-yz-zX)
x3 +y3 +23 -3xyz = (x + y +2) [X2+y2+Z22-(xy+yz+zx)] .... (1)
We also know,
(@a+b+c=aZ+b?+c2+2ab+ 2bc+ 2ca
For x2+y2+272
(X+y+22=x2+y2+ 22+ 2(xy + yz+ zx)
=82 = x% + y? + 22 + 2(20)
=64=x2+y2+272+40
=>x2 +y2+22=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 @ +b3 +3 -3abc.
Answer

Using the identity,



AV =dar=(x+y+c +1 -z )

=a +b5 +c —3abc=(a+b+0)| (@ +b*+c*)—(ab+bc +ca) | (1)
Now. (a+b+c) =(a’ +8* +cM)+ 2(ab+bc +ca)

= (9 =(a* + b1+ 5+ 2(26)

=al+bi 4t =81-52=29

Now._ from (1),

=a* +b +& —3abe = (9)[(29) - (26)] = 9% 3= [27]

4. Question

If a+b+c=9 and a?+b?+c2=35, find the value of a3 +b3 +3 -3abc.
Answer

Using the identity,

Y +y+r Iz =(x+y+ax +y 2 -z —2%)

=a+b +c —3abc=(a+b+0)| (@ +b +c ) —(ab+bc +ca) | (1)
Now, (a+b+c) =(a* + b +c2)+2ab+be +ca)

= (9 =354 2(ab+bc +ea)

= 2(ab+bc+ca) =81-35=46

= (ab+bc+ca)=123

Now, from (1),

=a +b +¢ —3abe=(9)[35-23]=9x12=|108

5. Question

Evaluate :
(i) 253 - 753 + 503

(i) 483 - 303 - 183
!(1\_:3 !,1\:3 !(5\_:3
(i) 15) +13) L&

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

Answer

(i)

We know,

A gz =(xty+ 4V S — iz —m)
Now. (a+b+c)=25-T753+30=0

= (@)’ + (b)Y +(c) =3abe

=3x28x(-T5)x30=
=[-281250]
(i)
We know,
A gz =(xty+ 4V S — iz —m)
Now. (a+b+c)=48-30-18=0

= (a)’ + () +(c) =3abe
=3x48x(=30) % (—18)

=[77760]
(iii)



We know,
X4+ gz =(x+y+0xt+ 1y + 2 —xy - 3z —zx)
Now, (a+b+c)=l+l—3 2.2
2 3 6 6 6
= (a) +(b) +(e)f =3abe

3 1 5
=3x—x—x(—=
3 ( 6j

1]
|
E| | k| =

(iv)
We know,
YAy dmr=(xry eyt -1z -z
Now.(a+b+c)=02-03+01=0
= (a) +(5Y +(c¥ =3abc
=3x02x=(03)=0.1

=[-0.018]

CCE - Formative Assessment

1. Question

If x+% =3, then find the value ofx2+%.

Answer

Using .(a+ b)Y =a* + 5+ 2ab

1) =%+ i +2.J»:.i

IJ! WX, X

x+ |
rond , 10

=(3) =x"+ = |+2
e L)

= +—=9-2=7
3

2. Question
If x+% =3, then find the value of)ﬁ+%.
Answer

We are given that x+% =3



On cubing we get

foo1y s (1) 1/ 1)
| X+— | =5+ [+3x—| x+—|

1J

-

X
- 3 ;1 ]
=27T=x+ — |+33

L]

o1y = 3
Now, X+~ =x+ — +ix.=
\ x ) WX X

187 =4 L |+2
:‘..:\"—,'

3. Question

If a+b=7 and ab=12, find the value of a2+ /2.
Answer

Using the identity,

(a+b)Y =a' +5" +2ab

= (T =a +b"+2(12)
=a'+b'=49-24=25

4. Question

If a-b=5 and ab=12, find the value of &%+ 4.
Answer

Using the identity,

(a—b)Y =a* + 5> —2ab

= (57 =a’+5+2(12)
=a'+p=25-24=1

5. Question

If x-% =1 then write the value of 4x2+%.

Answer

, 49
=4x"+| =5 |-22x
:\.‘.1:. ‘u

]

= (1) =4+ 2|8
o xt )

= |4x° +i, =9
-




6. Question

1

If a2+al_2 =102, find the value of a-

Answer

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

a3+i=102
.

sat+Loalatxl |a102-2] L
a” \ a ./ \ a ./
. ]~.::
=|a——| =100
:\ a,.
4 ].
= a—= |=~100 =%10
)
7. Question
If a+b+c=0 then write the value ofa—2+b—2+c—2.
bc ca ab

Answer

. a B
Given: —+—+—
bc ca ab

Taking LCM we get,

a b AP+
—_—t—t = (1)
be ca Ao aoc

Weknow. a” +5° +¢° —3abc=(a+b+c)| a* +b* +c* —ab—bc—ca) |

Fa+b+ec=0

Then. a° +5 +¢° = 3abc
Now._ from (1),
Topt oA _ Jabc _

ot
= _—+—+—=———=3
bc ca ab abc

1. Question

If x+% =5, then x2+% =
A. 25

B. 10

C. 23

D. 27

Answer

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

/ 1 (1) . 1
Xt—| =%+ — |tix—
\ x)/ Lxt ) x
2 1y, ,
=3 =x"+ — |t=
_-\r‘.
2 1 15_7
=2x +—==153-1
2
1
X +—‘=23
o

2. Question

— M



If x+1 =2, then 33+ 1=
X X

A. 64

B. 14
C.8

D. 2
Answer

On cubing we get

_rJ 1",:: . _,’ 1 ‘.: 1 _f 1‘:
x+—| =x"+ —|+3x— x+—
" x) = xU x)

3 3 'fl |
=2 =x+ S |+32
:",_:"",I

3. Question

If x+% =4, then X*+ L =

X

A. 196
B. 194
C. 192
D. 190
Answer
Using .(a+b)* =a* + 5% +2ab

AN E RN
Xxt—| =X+ — |tax—
\ x)} Lxt ) x

:}=['—l'|:=1':+-i‘i+2
e L)
, 1
= x+—==16-2
l/

, 1
x +—: = 14
+

Again, squaring both sides,

= el —qey

b

4

el L2 2106
x x

=+ Llo196-2

!“ _-(4 -—!

=[x+ %i=194
:‘..'T J

4. Question
If x+ 1 =3, then X0+ L=
X X

A. 927



B. 414
C. 364
D. 322
Answer

On cubing we get

_a' 1 ‘.:: -:: _a' 1 ‘.: 1 .;" 1 ‘.:
x+—| =x 4+ S |+3x—| x+—

oox) Lx ) . x)

=27=x+ L1433
:“I-‘f__l

s 1Y . ] 3
Now, ¥ +—= | =x+ — |+2x.—
i x ,-'l :‘.. X ,-'l X

=18 = 2" +| i :+2
LX)

5. Question

If X*+ L =623, thenx+1=
X X

A. 27
B. 25

C.35
B.-3 .5

Answer

. 10 , 1 , 1
=(x)+ — i+2><x‘ =023+ 2xx x—
Wx© ) x x

.. (10 1 R 1
= (x4 — | +2xxx—=254+2Dxxn—
WX J.-' x x

= x+2 =TT =35

X

6. Question

If 2+ 1 =102, then x-1 =
X X

A 8
B. 10



C. 12
D. 13

Answer

, 1
o +—==102
1.-‘
Now,

= )+ 2o 2xexl 2102- 20 2
Lx ,.-' X x

=lx+1) 2100
Lox)

= _\'+l= 100 =10
x

7. Question
Ifx3+%=110, then x +§=?

A5

B. 10

C. 15

D. none of these

Answer

24l =110

LX)
X +. - :+3.:r.l. J»:+l | =110+3.x.l. J»:+l :
Lx ) x\ x) x\ x)

= x+2] 11043/ x4 2|

x) LX)
Slerd] 23l xe X c110=0
\ x) ox)

1
letx+—=a
-

=a —3a-110=0

=a —5q +3a° —25a+22a-110=0

=a'(a-5)+5a(a-5)+22(a-5)=0

= (a—5¥a" +5a+22) =0

=a-5=0o0ra’ +5a+22=0 neglected) = a=35
1

= x+-—=5
-

8. Question
If x3-1 =14, thenx -1 =
X X

A5
B.4
C.3
D.2

Answer



Given - x° +/ i:=1—1

Lx)

Let x=a and l:b
+

1
Say, x——=4
v

Then, a’ -b*=14
= (a—b)a'+ab+bH)=14
= (a—b){(a—5b) +2ab}+2ab) =14
= (a—b)(a—b)* +3ab}=14
= (a—-b(a—b)*+31=14
= AL +3)=14
= AL +3)=14
= A +34-14=0
= A 24 +247—44474-14=0
= A(A-D+AT -D+7T -2 =0
= (A=A +24+7)=0
=A4-2=0=4=2

1

= x——=2
x

9. Question

If X4+ Xi = 194, then x3-%=

A. 76
B. 52
C. 64
D. none of these

Answer

3

'_\»4'+i:=194
\ x )

12 (10 ;1 ;1
=(x"y + —1|+2><x‘><—1=19—1+2><x'><—1
LX) x° x°

::=jx2+%: =196

X )

I RN T

=

X
Now,

=+ L :+2><x><1=14+2><_\—x1
WX X x

= x—i: =16
\ X/

=+ loi6=4

Now, v+ =

N

x )
e+ 2] +3xxx e ) oss
Lx) X, x|

S+ L :+3(-1j =64
Lx )

=)+ Ll=6a-12=%2
Vx )



10. Question

If x- L= E,thenx+
X 4

x| =

A. 4

Now, x—

::=(x:j+'—,:—2><x><l='_
WX

::=(x:j+:77'= +2

= () + (1) 257
WX

- . 10 257 1
Now, = (x)+ 5 |+2xxx—=—"—+Ixxx—
Vx ) x 16 x

." “ogge )
L 1) 257432289
U x) 16 16

foo1) 289 17
= x+—|= =—
U ox) 16 4

11. Question

_4\‘

z |

If 3x+ 2 =7, then f9x2
X L X

A. 25
B. 35
C. 49
D. 30

Answer



2
= 3x+—=7

~
Now, 3x* +2-Tx=0
=3z —6x—x+2=0

=(x-2)(3x-1)=0

1 ;
=x=2orx= E(::-eg.’ecred)

2
= 3x——=6-1=5
-
2
=3x+—=6+1=7
+
Now
2y 7 AT 20
e I

12. Question

If @2+b% + c2-ab-bc-ca =0, then

A.a+ b=c
B.b+c=a
C.c+a=b
D.a=b=c
Answer

Given-a* +b +c' —ab—bc—ca=0
=2(a’ +b"+c" —ab—bc—ca)=0
=(2a’+28" +2¢" —2ab—2bc—2ca) =0
= [_{c:r2 + b5 —2aby+{p + ¢ —Zbc}+{c2+a2—2m}_'] =0
= (-:;r—.bj2 +(b—cj: +(c—c:rj2 =0

Now, since the sum of all squares is zero
=a-b=0=a=5h

=b—c=0=b=c¢

=c—a=0=2c=a

=a=b=c

13. Question

2 2 2
lfa+b+c=0, then, .2, =
bc ca ab

A. 0
B.1
C.-1
D.3

Answer



. at pt o
Given: —+—+—
bc ca ad

Taking LCM we get,
a B F 4R+

—t—+t—= . (1)

bc ca ab abc

We know, a° +5° +¢° —3abc=(a+b+c)| a* +b* +c* —ab—bc—ca) | (1)
Fa+b+c=10,

Then, &° +&° +¢° =3abc
Now, from (1),

14. Question

If a3+ b173 + /3 =0, then
A. a+b+ c=0

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

C. a+b+ c =3abc

D. &+b3+ S =0

Answer

a e+ =0

=g+ = (1)
13v3 |, ¢p13y3 13,3

=@ y+G 7)Y =(=<")

=a+b+3a P @+ =—

=a+b+3a P (- ==
Sa+b+c=34a""00"

= (a+b+c) =34 pc1Y
= (a+b+c) =27abe

15. Question

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

B. 58

B. 127

D. none of these

Answer

(a+b+c)y =a’+b +c* +2ab+2bc+ 2ca

Hence, 92 = a% + b? + ¢ + 2 x 23
=a’+Db?+c?=35

16. Question

If a+b+ c =9, then ab+bc+ca=23, then a3+b> + A3 - 3abc =
A. 108

B. 207

C. 669

D. 729



Answer

(a+b+c) =g+  +c +2ab +2bc+ 2ca
=9V =g’ +87 +c* + 2(ab +be+ca)
=9 =g+ 7 +2029)
=g +b +c =81-46=33

as we know that a° +8°+ ¢ —3abc =(£J+5+Cj|:c;f: +b 4t —ab—be—cal
= a +b +c —3abc=9%(35-23)

=a +b +¢ —3abc =108

17. Question

(a-b)3+(b-0)3+ (c-a)3=

A. (a+b+ ¢) (3%+b? + c?-ab-bc-ca)
B. (a-b)(b-c) (c-a)

C. 3 (a-b)(b-0) (c-a)

D. none of these

Answer
Let(ab)=A
(bc)=B
and (c-a) =C
= A+B+C=0
= 4#4B=-C____ (]
=(A+Ry=-C

= £+ B +34B4+R)=-C
= £+ B +34B(-Cy=-C*
=L+ +C=3.4BC

|2 (a-8) + (=) +(c-a) =3.(a-B)b-0) (c-a)|

18. Question

Solve the equation and choose the correct answer; & -0 =" -cy+(c+a) _
(a-b)y+(b-c) +(c-a)

A. 3(a+b)(b+0) (c+a)
B. 3 (a-b)(b-c) (c-a)
C. (a-b)(b-0) (c-a)

D. None of these

Answer

We know, a’ + 5 +¢° =3abc
=(a—bY +(b—cF +(c—a) =3(a-b)b-c)lc—a)
(@ =B+ (B — e+t —a)
(a=bY +(b—c¥ +ic—a)
_ Ha-b)a+b)(b-cHb+c)c—a)c+a)
Ha-b)b—-c)c—a)
={a+b)b+cic+a)

19. Question
The product (a+b) (a-b) (a%-ab+b?) (a2 +ab+b?) is equal to

A. a5+ 1P



B. a®-pb
C. a3-p°
D. a3+b3

Answer

Given: (a+b)(a—b) [_a: +5* +-:;r?;:_'] [_a: +5° —arE:_']
= [['_ar+ b) [_a: +5° +-:;r?;:_']} [['_a— b) [_a: + 5 +-:;r?;:_']}
= (g +567)a’ —b%)

= (a* - 5%

20. Question

+L=.1 then a3-p3 =

a
b a

If

=al+bi4ab=0__ (D)

Using, a’ — b =(a—b)(a* + b* +ab)
= (a+ b)(0)

=0

21. Question

The product (x2-1) (X¥*+x2+1) is equal to=
A x8-1

B. X2+1

C. X1

D. X0+1

Answer

Using, (x> —1)(x* + 2" +1)
=SE - - =D
=x'-1

22. Question

If a-b=-8, and ab =-12, then a3 - b3 =
A. -244

B. -240

C.-224



D. -260

Answer

Using, (a-b)’ =a® —b* —3ab(a—4)
=a —b =(ab) +3abla—b)

=a —b =(-8) +3(-12)(-8)
=a’ -b =-512+288=-224

23. Question

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

B. 3, x-3, x+3

C.3, X%, 27x

D.3,3,3

Answer

Given: 3z -2
We will break down in factors,
=3(x' -9

Using, (x* = 9)=(x+3)(x—3)
=3 x+3Ux-3)

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

24. Question

b= 1, then a3+b° =

e
b a

If

=a'+b=ab
=al+bl—ab=0___ (D)

Using. a’ + 5" =(a+b)(a* + b —ab)
=(a+b)(0)

=0

25. Question
75x75+2%x75%25+25%25 equal to
A. 10000

B. 6250

C. 7500

D. 3750



Answer

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

Here.a= 75 and b =25
= (T5x TN+ (2xT5x23)+(25x25)

=75 +2%T5%25 425
=(75+25)

= (1007’

=10000

26. Question

N X+ (R+2) (XA +)4) is equal to
A. X6 _ 16

B. x8 )8

C. xB+)8

D. x16 + 16

Answer

Given: (x—y){x+y) [_x: + _:L':_.] ([ x +_:L'4_.]
Using.a’ —b" =(a—b)(a +b).

- [ e :Ll [ + _:Ll [ _T: + _:L:] [.__(-1- + _}4]
=(x* =) (¥ +07) (% +5F)

= -0t .'I L o+t .'I

= [_J:S —}'S_']
27. Question

If 48a2-b= I7a+%, (7a-1), then the value of bis

2)’
A. 0
B. 1
a4
1
C. B
D. 1
T2
Answer
) . i _rd- ]‘: _rd- ]‘:
Given: 492" —b = Ta+—- | Ta——|
1 2 ' 2(.

Using, a* —b° =(a—b)a + b).

e+l 70—t ca9a2 -1
VT 2) 1
. , 1
=49 —-h =494 ——
4
1
= h=—

4
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