L
m TBhEI':!HH A§ RD Sharma Solutions for Class 9 Maths Chapter 5 Factorization of
Algebraic Expressions

Exercise 5.4 Page No: 5.22

Factorize each of the following expressions:

Question 1: a3+ 8b3+ 64c3- 24abc

Solution:

a3+ 8b3+ 64c3 - 24abc

=(a)® + (2b) 3 + (4c) 3- 3xax2bx4c

[Using a3+b3+c3-3abc = (a+b+c)(a?+b?+c?-ab-bc-ca)]

= (a+2b+4c)(a?+(2b)? + (4c)*~ax2b-2bx4c-4cxa)

= (a+2b+4c)(a? +4b? +16c% -2ab-8bc-4ac)

Therefore, a3 + 8b3 + 64c®- 24abc = (a+2b+4c)(a? +4b%+16c*-2ab-8bc-4ac)
Question 2: x 3- 8y 3+ 2723 + 18xyz

Solution:

=x% - (2y)® +(32) ® - 3xxx(-2y)(32)

= (x + (=2y) + 32) (x* + (-2y)* + (32) 2 ~x(=2y)~=(~2y)(32)-32(x))
[using a3+b3+c3-3abc = (a+b+c)(a?+b%+c*~ab-bc-ca)]

=(x =2y + 3z)(x? + 4y? + 9 2%+ 2xy + 6yz - 3zx)

Question 3: 27x3-y3- 23 - 9xyz

Solution:

27x3-y3-73-9xyz

=(3x)3-y3- 22— 3(3xyz)

[Using a® + b® + c3-3abc = (a + b + ¢)(a?+b%+c?—ab-bc—ca)]
Herea=3x,b=-yandc=-z

=(3x—y—2z){ (3x)2 + (- y)? + (= 2)? + 3xy - yz + 3xz)}

=(3x—y—z){ 9>+ y? + 2% + 3xy - yz + 3xz)}
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Question 4: 1/27 x3 - y3 + 12523 + 5xyz
Solution:

1/27 x3 - y3 + 12523 + 5xyz

= (x/3)*+(-y)* +(52)* = 3 x/3 (-y)(52)

[Using a3 + b®+ c3-3abc = (a + b + ¢)(a?+b%+c?>~ab-bc-ca)]

= (x/3 + (=y) + 52)((x/3)? + (=y)* + (52) *=x/3(-y) - (-y)5z-5z(x/3))

= (x/3 -y + 52) (x2/9 +y? + 2522+ xy/3 + 5yz — 52x/3)
Question 5: 8x3 + 27y - 21623 + 108xyz

Solution:

8x3 +27y3- 21623 + 108xyz

= (2x)*+ (3y) * +(-6y) > -3(2x)(3y)(-62)

= (2x+3y+(-62)){ (2x)?+(3y) 2+(-62) 2 -2xx3y-3y(-62)-(-62)2x}
= (2x+3y-62) {4x> +9y? +362% -6xy + 18yz + 122X}
Question 6: 125 + 8x3 - 27y* + 90xy

Solution:

125 + 8x3 - 27y3 + 90xy

= (5)3 + (2x) 3 +(-3y) 3 -3x5x2xx(-3y)

= (5+2x+(-3y)) (52 +(2x) 2 +(-3y) 2-5(2x)-2x(-3y)-(-3y)5)
= (5+2x-3y)(25+4x% +9y? -10x+6xy+15y)

Question 7: (3x-2y)3 + (2y-4z) 3 + (4z-3x) 3

Solution:

(3x=2y)3 + (2y-4z) 3 + (4z-3x) 3

Let (3x-2y) =a, (2y-4z)=b, (4z-3x) =c

a+b+c=3x-2y+2y-4z+4z-3x =0

We know, a*+ b3+ c®-3abc =(a + b + c)(a’+b?+c?>-ab-bc-ca)
=>a3+ b3+c3-3abc=0
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or a®+ b3+ c3=3abc

=> (3x-2y)3 + (2y-4z) 3 + (4z-3x) 3 = 3(3x-2y)(2y-4z)(4z-3x)
Question 8: (2x-3y)? + (4z-2x) 3 + (3y-4z) 3

Solution:

(2x-3y)3 + (4z-2x) 3 + (3y-4z) 3

Let 2x—3y=a,4z—-2x=b,3y—-4z=c

at+b+c=2x-3y+4z-2x+3y-4z=0

We know, a3+ b3+ c3-3abc=(a+ b +c)(a?+b’*+c?>-ab-bc-ca)
=>a%+ b3>+c3-3abc=0

(2x-3y)3 + (4z-2x) 3 + (3y-4z) 3 = 3(2x-3y)(4z-2x)(3y-4z)
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