Solutions for Class 9 Maths Chapter 5 Factorization of
Algebraic Expressions

Exercise 5.1

Question 1: Factorize x3+ x - 3x2- 3

Solution:

X3+ X - 3x2- 3

Here x is common factor in x3+ x and - 3 is common factor in - 3x2- 3
x3- 3x2+x -3

X2(x-3)+1(x -3)

Taking (x- 3) common

(x-3) (x2+ 1)

Therefore x3+x - 3x2- 3= (x-3) (x2+ 1)

Question 2: Factorize a(a + b)3- 3aZb(a + b)
Solution:

a(a + b)3- 3aZb(a + b)

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

=a(a + b) {a2+ b2+ 2ab - 3ab}

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

Question 3: Factorize x(x3- y3 + 3xy(x - Y)
Solution:

X(x3- y3) + 3xy(x - y)

=X(x-y) (x2+xy +y2) + 3xy(x - y)

Taking x(x - y) as a common factor
=X(x-y) (x2+xy +y2+ 3y)

=X(x-y) (x2+xy +y2+ 3y)

Question 4: Factorize a2+ (ax2+ 1)x +a
Solution:

ax2+ (ax2+ I)x +a

=aX2+a+ (ax2+ 1)x

=a(ax2+ 1) + x(ax2+ 1)

= (ax2+1) (a +x)

Question 5: Factorize x2+y - Xy - X
Solution:

X2+Yy- Xy- X

=X2- X-Xy ty

= X(x-1) -y(x -1)

=(x-1) (x-y)
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Question 6: Factorize x3 — 2x%y + 3xy? — 6y3
Solution:

x3 = 2x%y + 3xy? — 6y3

= x*(x — 2y) + 3y*(x — 2y)

= (x = 2y) (x* + 3y?)

Question 7: Factorize 6ab — b? + 12ac — 2bc
Solution:

6ab — b? + 12ac — 2bc

= 6ab + 12ac — b’ — 2bc

Taking 6a common from first two terms and —b from last two terms
=6a(b + 2c) — b(b + 2¢)

Taking (b + 2c) common factor

=(b+ 2c)(6a—b)

Question 8: Factorize (x2 + 1/x?) - 4(x +1/x) + 6

Solution:
(x> +1/x%) -4(x+1/x)+6

=x*+1/x*—4x—4/x+4 +2

=x>+1/x°+4 +2—-4/x-4x

= (x2) + (1/x) 2+ (-2)2 + 2x(1/x) + 2(1/x)(-2) + 2(-2)x
As we know, X% +y? + 22 + 2xy + 2yz + 2zx = (x+y+z)?
So, we can write;

=(x+1/x+(-2))2

or (x+1/x-2)?

Therefore, x? + 1/x%) -4(x + 1/x) + 6 = (x + 1/x - 2)?
Question 9: Factorize x(x— 2) (x—4) + 4x -8
Solution:

X(x—2)(x—4)+4x—8

=x(x—2)(x—4)+4(x-2)
=(x—2) [x(x—4) + 4]
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=(x—2) (x> —4x+4)

= (x=2) [ =2 (x)(2) +(2)*]

=(x-2) (x-2)?

=(x—2)°

Question 10: Factorize ( x +2 ) ( x> + 25 ) - 10x? - 20x
Solution :

(x+2)(x>+25)-10x(x+2)

Take ( x + 2 ) as common factor;
=(x+2)(x*+25-10x)

=(x+2)(x*-10x + 25)

Expanding the middle term of ( x?-10x + 25)
=(x+2)(x?-5x-5x+25)
=(x+2){x(x-5)-5(x—-5)}
=(x+2)(x=5)(x=5)

=(x+2)(x=5)?

Therefore, (x+2) (x> +25)-10x(x+2)=(x+2)(x=-5)?
Question 11: Factorize 2a% + 2V6 ab + 3b?

Solution:

2a% + 2V6 ab + 3b?

Above expression can be written as (V2a )+ 2 x V2a xV3b + (V3b)2

As we know, (p +q)2=p’+g?+ 2pq
Here p=v2aand g=v3b

= (V2a +V3b )2
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Therefore, 2a’ + 2V6 ab + 3b% = (V2a + V3b )?

Question 12: Factorize (a—b+c)>+(b—-c+a)?+2(a-b+c)(b-c+a)
Solution:
(a—b+c)’+(b-c+a)’?+2(a—b+c)(b-c+a)
{Because p?+qg* + 2pq = (p + q) *}
Herep=a—-b+candg=b-c+a

=[a—b+c+b-c+a)?

= (2a)’

=43’

Question 13: Factorize a? + b?+ 2( ab+bc+ca )

Solution:

a’+b’+ 2ab + 2bc + 2ca

As we know, p>+ g’ +2pg=(p +q)?

We get,

= (a+b)? + 2bc + 2ca

=(a+tb)’+2c(b+a)

Or(a+b)?> +2c(a+b)

Take (a + b ) as common factor;

={(a+b)a+b+2c)

Therefore, a®> + b>+2ab +2bc+2ca=(a+b)(a+b+2c)
Question 14: Factorize 4(x-y) 2 - 12(x - y)(x + y) + 9(x + y)?
Solution :

Consider(x—-y)=p,(x+y)=q

= 4p? — 12pq + 99>
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Expanding the middle term, -12=-6 -6 also 4x 9=-6 x -6
= 4p® - 6pq - 6pq + 99
=2p(2p—3q)-3aq(2p—3q)
=(2p-30d)(2p—-3q)
=(2p-3q)°
Substituting back p= x—yandqgq= x+yvy;
=[2(xy) - 3(x+y))?=[2x— 2y —3x -3y ]?
= (2x-3x-2y-3y )2
=[-x - 5y]?
=[(-1 )(x+5y)]°
=( x+5y )?
Therefore, 4(x-y)? - 12(x - y)(x + y) + 9(x + y)?> = ( x+5y )?
Question 15: Factorize a”- b+ 2bc - ¢?
Solution :
a2-b%+2bc-c?
As we know, ( a-b)?> = a’+ b?- 2ab
=a’-(b-c)?
Also we know, a?-b?=(a+b)( a-b)
=(a+b-c)(a-(b-c))
={a+b-c)(a—-b+c)

Therefore, a? - b?>+ 2bc-c’=(a+b—-c)(a—b+c)
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Question 16: Factorize a? + 2ab + b? — ¢2
Solution:

a’+2ab+b?-¢?

=(a’+2ab+b%)—-c?

=(a+b)’*—(c)?

We know, a’—b?=(a+b)(a—b)
={a+b+c)(a+b-¢)

Thereforea?+2ab+b?’—-c> = (a+b+c)(a+b—c)



