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Q1. Find the foIIowing products

YRS (R
g) (= + 3X)(— +9x°-6)
(h) (2—2x 2)( +4x*—6x)

(i) (1=x)(1 +x+x2})

() (1 +x)(1 = x +x*2})

k) (= 1)(x* +x2+1)

() (2 + D(x5-x> +1)

Sol :

(a) (3x + 2y)(9x% - bxy + 4y?)

Given, (3x + 2y)(9x? - 6xy + 4y?)

We know that, a® + b® = (a + b)(a® + b? - ab)

(3x + 2y)(9x% - 6xy + 4y?) can we written as

=> (3x +2y)[(3%)* - (3x)(2y) + (2y))]

=> (3%)° + (2y)°

=>27x3 + 8y3

Hence, the value of (3x + 2y)(9x? - 6xy + 4y?) = 27x° + 8y®

(b) (4x - 5y)(16x% + 20xy + 25y?)

Given, (4x - 5y)(16x% + 20xy + 25y?)

We know that, a® - b® = (a - b)(a? + b? + ab)

(4x - 5y)(16x% + 20xy + 25y?) can we written as

=> (4x - 5y)[(4x)* + (4x)(5y) + (5v))]

=> (4x)° - (5y)°

=> 16x° - 25y°

Hence, the value of (4x - 5y)(16x? + 20xy + 25y?) = 16x° - 25y°



(c) (7p* + q)(49p° - 7p*q + ¢%)

Given, (7p* + q)(49p® - 7p*q + ¢?)

We know that, a® + b® = (a + b)(a® + b? - ab)
(7p* + q)(49p® - 7p“q + q2) can be written as
=> (7p* + q)(7p*)? - (7p%)(q) + (@)2)]

=> (7p%)° + (q)°

=>343p'2 + ¢

Hence, the value of (7p* + q)(49p® - 7p*q + %) = 343p™2 + ¢°
() (5 +29)( 5 " - xy+ 4y

Sol :

Given, ( + 2y)( T~ xy +4y?)

We know that, a® + b® = (a + b)(a® + b? - ab)

(— + 2y)( == - xy + 4y?) can be written as
= (3 +2y)[(3)*—-3(2y) + (2y)]
> (3 + @y

:>£—|—8y3

15
OG- +E+ 2
Sol:
, 3.5y 9 25 15
leen,(;—;)(F 7+x_y

We know that, a® - b3 = (a - b)(a® + b% + ab)
-3+ B+ L

Can be written as,
> (3= D3GR (R3)
=> (1)3_(2)3
= () (5%
Hence, the value of (2~ i)(% ) ( )_ 125
(HG+2)9-2 + 25)

Sol:



. 5 15 25
leen, (3 + ;)(9— = + ;

We know that, a® + b® = (a + b)(a? + b? - ab)

3+ %)(9— % + i—z) can be written as,

=3+ DIG)-3()+ ()]
=GP+ (Y

=> 27+ 13—35
Hence, the value of (3 + %)(9— IX—S + %) is 27 + 1)(2—35

() (5 +3x)(Z +9x°~6)

Sol:

Given, (= + 3x)(% +9x%—6)

We know that, a® + b® = (a + b)(a® + b? - ab)

(% + 3)()(;—2 + 9x?— 6) can be written as,

= (5 + 303 + (3xP—(3)G3x)]

> (2) +(3x)

=> ;i} +9x°

Hence, the value of (% + 3){)(3—2 +9x%<6) is % +9x3
(h) (- 2x2)(x;’2 + 4x%— 6x)

Sol:

Given, ( %— 2x%)( X9—2 + 4x*— 6x)

We know that, a® - b® = (a - b)(a? + b? + ab)

(%— 2x? )(%2 + 4x*— 6X) can be written as,

> (1= 20)(3) + (2P =()2x)]

=> (-2 [(2) + 4x'—()(2x)]

> (1)-(2x)

=> i_z_ 8x°

Hence, (%— 2)(2)()(9—2 +4x*—6x) is %— 8x6

(i) (1= %)(1 +x+x"2})



Sol:

Given, (1= x)(1 +x +x*{2})

We know that, a® - b® = (a - b)(a® + b% + ab)
(1 - x)(1 +x +x*2}) can be written as,

> (1= 0107+ (19 ¥2)]

> (1 - (0

=>1-x

Hence, the value of (1= x)(1 + x + x"{2})is 1 - x3
() (1 +x)(1 - x+x*2})

Sol:

Given, (1 +x)(1 - x + x{2})

We know that, a® + b® = (a + b)(a? + b? - ab)
(1+x)(1 = x +x*{2}) can be written as,

> (1421017 () + )

> (1 + (0

=>1+x

Hence, the value of (1 +x)(1 +x - x{2})is 1 + X
K - +x2+1)

Sol:

Given, (x>— 1)(x* + x> #1)

We know that, a® - b3 = (a - b)(a® + b? + ab)
(x>~ 1)(x* + x? + 1) can be written as,
=> (x2= 1)[(x?)% = 12+ (H)(1)]

=> ()2 - 19

=>x0 - 1

Hence, (x>~ 1)(x* + x>+ 1)isx® - 1

() (x> + DH(x*=x> +1)

Sol:

Given, (x> + 1)(x5—x> + 1)

We know that, a® + b® = (a + b)(a? + b? - ab)
(x? + 1)(x%—x> + 1) can be written as,
= (x* + 1)[()? - (F)(1) + 17]

=> (X3)3 +18



=>x%+1

Hence, the value of (x> + 1)(x6—x> + 1) isx® + 1

Q2. Find x= 3 and y = -1, Find the values of each of the following using in identity:
(a) (9x2 - 4x%)(81y* + 36x2%y2 + 16x%)

35\ 9 L 25 15
b (-INFTF Ty

X LYyl LY Xy
©GF+3)Nm T 5-37

OCE-HCe+ 5+ 3

(&) (2 +5x)(£-25+25%%)

Sol:

(a) (9x2 - 4x%)(81y* + 36x2%y2 + 16x%)

We know that, a® - b3 = (a - b)(a® + b% + ab)

(9x2 - 4x%)(81y* + 36x2y2 + 16x“) can be written as,
> (9% = 4x%)[(9y) + (9)(4)xPy? + (4x*)7]

=> (9y%)° - (4x%)°

=> 729y° - 64x°

Substitute the value x = 3,y = -1 in 729y® - 64x°® we get,

=> 729y6 - 64x°

=>729(-1)® - 64(3)®

=>729(1) - 64(729)

=>729 - 46656

=>-45927

Hence, the product value of (9x% - 4x?)(8Ty%+ 36x%y% + 16x*) = -45927

O G-F o+
Sol:

Given,

We know that, a® - b3 = (a - b)(a® + b% + ab)

305y 9 .25, 15
(;_;)(X_2+?+X_y

Can be written as,
> (- HIEP+EP+)3)]

= (D=3



27 3
> (F)-(55) 1
Substitute x =3 ineq 1

27 33
=> (?)—(ﬁ)

27 27
=> (ﬁ)—(ﬁ)
=

3 5y 9 , 25, 154,

Hence, the value of (-— ;)(X—2 + 7 + X—y) is 0

TR AYE S ' xy
OG+3) gt
Sol:

Given,

We know that, a® + b® = (a + b)(a? + b? - ab)
X L Yywx LY oxy

(7 +35)N T 537

Can be written as,

> (3 DIGP +H=G)3)
> (37 +(3)°

_ x> y3 __
= (553) T (5)—1
Substitute x =3,y =-T ineq.1

3 -1y
=>(35) T (=)

= (25)-(55)

Taking least common multiple, we get

oy 27%27 1343
77 343%27 27343
o 129 343
79261 9261
=5 129-343

9261

386
9261

2 2
Hence, the value of (= + %)(2—9 + YT— % = %

Yy Y Xy
A (G—3)N5E T 5t

Sol:

Given,



We know that, a® - b® = (a - b)(a® + b% + ab)
x_ Yy YNy
ey STy

Can be written as,

> (- DIEP +GP )]
= (2)- ()

= (5)-(3)

Substitute x =3,y =-Tineq 1

= (50)+ (57)

Taking least common multiple, we get

= 27%27 164
"7 64%27 | 2764
729 64
71728 + 1728
729+64
1728
LK
~7 9261
2
AR S y Xy 793
X2\ X 4+ L4+ 2y 2
Hence, the value of (3— 5)(5z + 5 + 37) = 7555

5 25 2
() (5 + SX)(;—ZS + 25x7)
Sol:
We know that, a® + b® = (a + b)(a? + b? —ab)

(% + 5x)( i—f—ZS + 25%2) can be written‘as,

= (3 59U +(59°=(3)59)]
=> (%)3 + (5x)°
=> = +125x7 -1

Substitute x =3,ineq 1

=> 22 +125(3)°
=12 412527
=> 22 13375

Taking least common multiple, we get



125 3375427
27 27+1
125, 91125
27 27
125+91125

27

__ 91250
25

+

91250
25

Hence, the value of (% + SX)(i—f—ZS +25%2%)is

Q3.Ifa+b=10and ab = 16, find the value of a2 - ab + b2 and a2 + ab + b2
Sol :

Given,a+b=10,ab=16

We know that, (a + b)® = a® + b + 3ab(a + b)
=>ad+b%=(a+b)®-3ab(a+h)

=>a3+b%=(10)° - 3(16)(10)

=> a3+ b3 =1000 - 480

=>a3+b%=520

Substitute, a® + b%=520,a+b =101in a + b® = (a + b)(a? + b% - ab)
a® + b3 =(a+h)(a®+b? - ab)

520 = 10(a® + b? - ah)

%=(a2+b2—ab)

=> (a?+b% - ab) =52

Now, we need to find (a® + b? + ab)

Add and subtract 2ab in a + b% + ab
=>a’+b? +ab - 2ab + 2ab

=>(a+h)?-ab

Substitute a+ b =10, ab
=>a?+b%+ab=102-16

=100-16

= 84

Hence, the values of (a? + b2 - ab) = 52 and (a® + b? + ab) = 84
Q4.1f a+b=8and ab = 6, find the value of a® + b?
Sol:

Given,a+b=8andab=6

We know that, a® + b = (a + b)® - 3ab(a + b)
=>a3+b%=(a+b)®-3ab(a+h)



=>a% + b3 = (8)% - 3(6)(8)

=> a3+ b3 =512 - 144

=> a3+ b3 =368

Hence, the value of a3 + b® is 368

Q5. If a-b =6 and ab = 20, find the value of a° - b®

Sol:

Given,a-b=6andab=20

We know that, a® - b3 = (a - b)® + 3ab(a - b)
=>a%-b%=(a-b)®+3ab(a-h)

=> a3 - b% = (6)° + 3(20)(6)

=>a3 - b3 =216 + 360

=>a% - b3=576

Hence, the value of a° - b%is 576

Q6. Ifx =-2 and y = 1, by using an identity find the value of the following:
(a) (4y2 - 9x2)(16y* + 36x2y2 + 81x%)

0) (2= 3)(&+ 2 +1)
(©) (5y + 5-)(25y*=75+ 2ij
Sol:

Given,

(a) (4y? - 9x2)(16y* + 36x%y% + 81x%)

We know that, a® - b® = (a - b)(a? + b% + ab)

(4y? - 9x?)(16y* + 36x%y2 + 81x*) can be writtenas,

=> (4y2 - 9x?)[(4x)? + 4y2*9x? + (9x2))

> (4y2)° - (942

=> 64y® - 729x° ———- 1

Substitute x=-2andy=1ineq1

=> 64y5 - 729x°

=> 64(1)® - 729(-2)®

=> 64 - 729(64)

=> 64(1 - 729)

=> 64(-728)

=>-46592

Hence, the value of (4y% - 9x?)(16y* + 36x%y? + 81x%) is -46592



CIERESERE RS0
here x =-2
We know that, a® - b® = (a - b)(a? + b? + ab)

(2- g)(:_z + 2+ 1) can be witten as,
= (=D + G+ (3]
= (2P-(3

> (- -1

Substitute x =-2 in eq 1

> (- (55
> (- ()

=>-1+1

=0

Hence, the value of (3— 3)(i + XTz +1)is0

Sol:
We know that, a® + b® = (a + b)(a® + b? - ab)

(Sy + 1 )(25y —75+ 22 ) can be written as,

=> (5y + S5+ ()2 - <5y)< Sl

= (5)° + (5)°
=>125y% + (22) ——- 1
y?

Substitutey =Tineq 1

3375
)

=> 125(1)3 + ( (1)2

=> 125+ 3375
=> 3500

Hence, the value of (5y + ly—s)(2Sy2— 75+ 22 ) is 3500.

EXERCISE 4.5
Q1. Find the following products:



a) (3x + 2y + 22)(9x2 + 4y2 + 422 - 6xy - 4yz - 62X)

b) (4x - 3y + 22)(16x% + 9y? + 4z% + 12xy + 6yz - 82X)

c) (2a - 3b - 2c)(4a? + 9b? + 4c? + 6ab - 6bc + 4ca)

d) (3x - 4y + 52)(9x2 + 16y? + 2522 + 12xy - 152x + 20yz)
Sol:

Given,

(a) (3x + 2y + 22)(9x? + 4y? + 422 - 6xy - 4yz - 62X)

we know that,

(
(
(
(

Wy +728-3xyz= (x+y+2)(2+y2+ 2% - xy - yz - 2X)

S0,

(3x + 2y + 22)(9x% + 4y? + 42% - 6xy - 4yz - 62x) = (3x)% + (2y)% + (22)° - 3(3x)(2y)(22)

= 27x3 + 8y® + 82° - 36xyz

Hence, the value of (3x + 2y + 22)(9x2 + 4y2 + 422 - 6xy - 4yz - 62X) is 27x° +.8y% + 82° - 36xyz
(b) (4x - 3y + 22)(16x% + 9y2 + 422 + 12xy + byz - 82X)

we know that,

Xy 428 - 3xyz=(x+y+2)(x2 +y2+ 22 - xy - yz - 2X)

S0,

(4x - 3y + 22)(16x2 + 9y? + 422 + 12xy + 6yz - 8zx) = (4x)° + (:8y)° + (22)%-3(4x)(-3y)(22)

= 64x% - 27y3+ 82° + 72xyz

Hence, the value of (4x - 3y + 22)(16x% + 9y? + 427 + 12xy +.6yz - 8zx) is 64x° — 27y>+ 823 + 72xyz
(c) (2a - 3b - 2c)(4a2 + 9b% + 4¢c? + 6ab - 6be + 4ca)

we know that,

X3+y3+ 23 - 3xyz= (x+y+2z)(x2+y2+ 22 - xy=yz - 2X)

S0,

(2a - 3b - 2c)(4a® + 9b? + 4¢? + 6ab — 6bc + 4ca) = (2a)° + (-3b)® + (-2¢)® - 3(2a)(-3b)(-2c)

= 8a% - 27b% - 8¢ - 36ahc

Hence, the value of (c) (2a - 3b - 2c)(4a® + 9b? + 4c? + 6ab — 6bc + 4ca) is 8a® - 27b% - 8¢ - 36abc
(d) (3x - 4y + 52)(9x? + 16y? + 25z% + 12xy - 15zx + 20yz)

we know that,

Xy +28 - 3xyz=(x+y+z2)(x2+y2+ 22 - xy - yz - 2X)

S0,

(3x - 4y + 52)(9x% + 16y% + 2522 + 12xy - 152x + 20yz) = (3x)® + (-4y)® + (52)° -3(3x)(-4y)(52)

= 27x% - 64y% + 12523 + 180xyz

Hence, the value of (3x — 4y + 5z)(9x2 + 16y% + 2522 + 12xy - 15zx + 20yz) is 27x3 - 64y° + 12523+ 180xyz



Q2. 1fx +y+z=8andxy +yz + zx = 20, Find the value of x® + y3 + z° - 3xyz

Sol:
given,x+y+z=8andxy+yz+zx=20

We know that,

(x+y+2)2=x2+y2+ 72 + 2(xy +yz + 2X)

(x +y+2)2=x2+y2 + 22+ 2(20)
(x+y+z)2=x2+y2+22+40

82 =x2+y2+ 22+ 40

64 - 40 = x2 +y% + 22

x2+y2+72=24

we know that,
X3+y3+23-3xyz = (x +y +2)(x2 +y2 + 22 = xy - yz - 2x)
X3 y3 428 = 3xyz = (x+y +2)[(2+y2+2%) = (xy +yz + 2X)]
here,x+y+z=8,xy+yz+zx=20,x2+y2 +2z2=24

x% +y8 + 28 - 3xyz = 8[(24 - 20)]

=8*4

=32

Hence, the value of x3 + y3 + 23 - 3xyz is 32
Q3.1fa+b+c=9andab +bc +ca = 26, Find the value of a3 + b3 +e3~ 3abc
Sol :

Given,at+b+c=9andab+bc +ca=26

We know that,

(a+b+c)2=a2+b2+c2+2(ab +bc + ca)
(a+b+c)?=a?+b%+c?+2(26)
(a+b+c)?=a2+b%+c?+52

92=a2+b%+c?+52

81-52=a%+b%+c?

aZ+b?+c2=29

we know that,
a®+b%+c3-3abc=(a+b+c)(@a®+hb?+c?-ab-bc-ca)
a®+b3+cd-3abc=(at+b+c)[(a®+b?+c?) - (ab+ bc + ca)]
here,a+b+c=9,ab+bc+ca=26a2+b?+c?=29

a® + b3 +c® - 3abc = 9[(29 - 26)]

=9*3



=27

Hence, the value of a3 + b® + ¢3 - 3abc is 27
Q4.1fa+b+c=9anda’+b?+c? = 35, Find the value of a® + b% + ¢3 - 3abc
Sol:

Given,a+b+c=9anda?+b%+c?=35

We know that,

(a+b+c)2=a2+b2+c2+2(ab +bc +ca)

92 =35+ 2(ab + bc + ca)

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

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

42—6=ab+bc+ca

ab+bc+ca=23

we know that,
a®+b%+c®-3abc=(at+b+c)(a’+b?+c?-ab-bc-ca)
a®+b%+c3-3abc=(a+b+c)(a®+b%+c?) - (ab + be + ca)]
here,a+b+c=9,ab+bc+ca=23a2+b%>+c?=35

a® +b®+c3 - 3abc = 9[(35 - 23)]

=9*12

=108

Hence, the value of a3 + b® + ¢® - 3abc is 108

Q5. Evaluate:

(a) 25°% - 75°% + 503

(b) 48% - 30% - 183

© (3 + (5= ()

(d) (0.2)° - (0.3)% +(0.1)°

Sol:

Given,

(a) 25° - 75° + 50°

we know that,
a®+b3+c-3abc=(a+b+c)(a?+b?+c?-ab-bc-ca)
here,a=25,b=-75¢=50
a®+b3+c®-3abc=(a+b+c)(a®+b?+c?-ab-bc-ca)

a®+b+c¥=(a+b+c)(a®+b%+c?-ab-bc-ca)+3abc



a®+b3+c%=(25-75+50)(a2 +b%+c2 - ab - bc - ca) + 3abc
a® +b%+c3=(0)(a® + b2+ c? - ab - bc - ca) + 3abc
a®+b%+c®=3abc

253 + (-75)% + 50° = 3abc

= 3(25)(-75)(50)

=-281250

Hence, the value 25° + (-75)% + 50° = -281250

(b) 48% - 30% - 183

we know that,
a®+b3+c®-3abc=(a+b+c)(a®+b?+c?-ab-bc-ca)
here,a =48,b=-30,c=-18
a®+b%+c3-3abc=(a+b+c)(@a®+hb?+c?-ab-bc-ca)
a®+b3+c¥=(a+b+c)(a?+b?+c?-ab-bc-ca)+3abc
a®+b%+c3=(48-30-18)(a’+hb? +c? - ab - bc - ca) + 3abc
a® +b%+c%= (0)(a® + b2+ c2 - ab - bc - ca) + 3abc

a® + b3+ ¢? = 3abc

483 + (-30)°% + (-18)° = 3ahc

- 3(48)(:30)(-18)

=77760

Hence, the value 483 + (-30)% + (-18)° = 77760

© () + (3 -5

we know that,
a®+b%+c3-3abc=(a+b+c)(a®+b?+c?=ab-bc-ca)

1
here, a= o

a®+b3+c®-3abc=(a+b+c)(a?+b?+c?-ab-bc-ca)

1 -5
b= 5,02 &

a®+b®+c3=(a+b+c)(a?+b?+c?-ab-bc-ca)+3abc

a3+b3+c3=(% +%— %)(a2+b2+cz—ab—bc—ca)+3abc

by using least common multiple

8 p34pd3o(d*0 4 1x4 542N 9 19 2 b he -
a®+b’+c’= (5 T 57— 57 )(@° + b +c” - ab - be - ca) + 3abe
3 b3 3_(¢06 + 4 10 2 b2 2 _ b-bc- b
a*+b’+c’=(z + )@ +b +c - a c - ca) + 3abc

a®+b3+c3=0(a2+b?+c?-ab-bc-ca)+3abc

ad + b3+ ¢® = 3ahc



1 1 -5 1,1, -5
PGP - ()P =33 5 %
S g el

2 6
_—
T2

Hence, the value of (%)3 + (%)3—(%)3 is %

(d) (0.2)° - (0.3)% + (0.1)3

we know that,
a®+b3+c®-3abc=(a+b+c)(a®+b?+c?-ab-bc-ca)
here,a=0.2,b=0.3,c=0.1
a®+b%+c3-3abc=(a+b+c)(@a®+hb?+c?-ab-bc-ca)
a®+b3+c¥=(a+b+c)(a?+b?+c?-ab-bc-ca)+3abc
a®+b%+c%=(0.2-0.3+0.1)(a% +b?+c? - ab - bc - ca) + 3abc
a® + b3+ c3 = (0)(a® + b2+ c2 - ab - bc - ca) + 3abc

a® + b3+ ¢? = 3abc

(0.2)3 - (0.3)% +(0.1)3 = 3abc

- 3(0.2)(0.3)(0.1)

=-0.018

Hence, the value (0.2)° - (0.3)3 + (0.1)%is 0.018



