CHAPTER - 13
FACTORISATION

EXERCISE 13(A)

Factorise :
Question 1.

15x + 5

Solution:

15x + 5=53x + 1)

Question 2.

a - a*+a

Solution:
@- a*+a = a(@® - a+1)

Question 3.
32 +60°

Solution:

32 +60° = 3x2(1+2x)

Question 4.
4a*-8ab

Solution:

4a’ - 8ab = 4ala - 2b)

Question 5.

2002-4b*

Solution:

258 - 4;51;4 = zﬁb“u - 220

Question 6.
15x%? - 20%
Solution:

154 20°% = 52302 - 4)



Question 7.
@b - @b - B
Solution:

@b - ab* - b = b - a*b - V)

Question 8.

6x%y +9xy% +4y°

Solution:

62y +9xyF +4y* = y(6x2 +9xy+4y?).

Question 9.
17a5p%-344%0% + 512%p*

Solution:

17a58 - 3445 + 51a%°
= 17a%* (a*b* - 22°b2 +3)

Question 10.

30y - 21y + 1265

Solution:

30y - 212+ 125
= 37 - 9y +4y’)

Question 11.
(a-b)-y*(a-b) +z*(a-b)
Solution:
x*(a-b)-y*(a-b) +7%(a-b)
= (a-b)?-y*+7%)

Question 12.
(x+y) (@a+b)+{x-y}a+b)
Solution:
(x+y)a+b)+(x-y)a-+b)
= (a+b) (x+y+x-y)
= (a+b) (2x)
= 2x(a+b) .



Question 13.

2b(2a+b) - 3c(2a+b)

Solution:

2b(2a+b) - 3c(2a+b)
= (2a+b) (2b-3c)

Question 14.
12abc — 6a*b*c? + 3a'bc?
Solution:

12abe - 627K + 3a°b°C°
= 3abel(d — 2abe + @?b3c?)

Question 15.

4x(3x — 2y) = 29(3x - 2)

Solution:

4x(3x — 2y) — 2y(3x - 2y)

= (3x - 2y) (4x - 29) = (3x - 2y) x 2(2x - y)
=20x-2y) (Xx-y)

Question 16.
(@+2b)Ba+b)—(a+b)(a+2b)+

(a + 2b)*

Solution:
(@a+2b)(Ba+b)—(a+b)(a+2b)+

(a +2b)
=(a+2b)(Ba+b—-a-b+a+2b)

=(a+ 2b) (3a + 2b)

Question 17.

6@ + b?) + 8yz(d® + b7) - 10xz(a + &)
Solution:

6xp(a® + b?) + Byz(a® + b?) — 10xz(a® + %)
H.C.F. of 6, 8, 10 = 2, then
2(a* + b*) (3xy + dyz = 5xz)



EXERCISE 13(B)

Question 1.
Factorise : a2+ ax + ab + bx
Solution:

@ +ax+ab+bx
= (@®*+ax) + (ab+bx)
= a(a+x) + bla+x)
= (a+x) (a+b)

Question 2.
Factorise : a2— ab —ca + bc
Solution:
a*-ab-ca+bc
= a(a-b) - cla-b)
= (a-b) {a-c)
Question 3.
Factorise : ab —2b + a2 — 2a
Solution:
ab-2b+a*-2a
= b(a-2) + a(a-2)
= (a-2) (b+a)
Question 4.
Factorise:a3—a2+a-1
Solution:
aa-a2+ a-1
= a*(a-1)+1(@a-1)
= (a-1) (@®+1)
Question 5.
Factorise : 2a — 4b — xa + 2bx
Solution:
2a-4b-xa+2bx
= 2a-2b) - x(a-2b)

= (a-2b) (2-x)



Question 6.
Factorise : xy-ay-ax +a* +bx-ab

Solution: ]
Xy-ay-ax +a2 +bx-ab
= y(x-a)-a(x-a)+b(x-a)
= (x-a) (y-a+b)

Question 7. :
Factorise : 3x0-6x*-20 +4x +x-2
Solution:
3r-6x4-2 +4x2 +x-2
= At (x-2)-23(x-2) + 1(x-2)
= (x-2) (3x*-22+1)

Question 8.

. Factorise : -’y —x +3xy + 3

Solution:

—xly—-x+3xy+3

=3 —x+3xy—x¥y (By grouping)

=13 -x) +x(3-x)
=G-01+x)=0p+1D)B-x

Question 9.

. Factorise : 64— 3a®b — bc? + 2¢2
Solution:

6a* - 3a*h — be® + 2¢2

=6a® - 3a%h + 262 — bc? (By grouping)
=3a42 - b) + 2 - b)
=2-b)(Ba+ )

Question 10.
Factorise : 3a*b— 12a*—9b + 36



Solution:
3a’h—12a*-9b + 36

=3a(b-4)-9b-4) (By grouping)
=(b-4) (B -9)=(b-4)3(a-3)
=3(b - 4) (@ - 3)

Question 11.

Factorise : x*~(a-3)x-3a

Solution:

x* - (a-3x - 3a
= x’-ax+3x-3a
= x(x-a)+3(x-a)
= (x-a) (x+3)

Question 12.
Factorise : x* - (b-2)x - 2b
Solution:
X2 - (b-2x - 2b
= x2-bx+2x-2b
= x(x-b) + 2(x-b)
= (x-b) (x+2)

Question 13.
Factorise : a(b-c)-d(c-b)

Solution:
a(b-c)-d(c-b)

= a(b-c)+d(b-c)
= (b-¢c) (a+d)

Question 14.
Factorise : ab*—(a—-¢c)b—-c



Solution:
ab®-(a-c)b-c
=ab*—ab+ be-c¢
=ab(b-1)+c(b-1)
=(b-=1)(ab+¢)

Question 15.

. Factorise : (#-b*)c+(B*-c?)a
Solution:

(-P)ec+(P*-cDa

= d’c - b’c + ab* - ac®

= a'c — ac’ + ab®* - b
=ac{a-c)+ b (a-c)
=(a-¢) (ac + b

Question 16.

Factorise : @’ ~a*-ab+a+b-1
Solution:

@-a-ab+ta+b-1
=ad-a-ab+b+a-1
=a(a-1)-b@a-)+1(a-1)
=a-D(@E-5b+1)

Question 17.

Factorise : ab (¢* + d) - a’cd — bPed
Solution:

ab (¢* + &) - a*ed — b*cd

= abc® + abd® — a*cd — b*ed

= abc® — a*cd — b'cd + abd®

= ac (bc — ad) — bd (bc — ad)

= (b - ad) (ac — bd) |

Question 18.
Factorise : 2ab? — aby + 2cby — ¢)*



Solution:
= 2ab* + 2chy — aby — ¢y*
=2b (ab +cy) -y (ab +cy)
={ab + cy) (2b-y)

Question 19.
Factorise : ax + 2bx + 3ex — 3a—-6b-9¢

Solution:
ax + 2bx + 3ex - 3a—-6b-9c¢

=x(a+2b+3c)-3(a+2b+3c)

(By grouping)
=(a+2b+3c)(x—3)
Question 20.
Factorise : 2ab’c—2a+3bc-3b—4b 2 +
dc
Solution:

2ab’c — 2a + 3b%c — 3b - 4b'c* + 4c
= 2a(b’c — 1) + 3b(b%c — 1) — 4c(b’c - 1)
=(bc - 1) (2a + 3b - 4c)

EXERCISE 13(C)

Note: a’-—b?=(a+b) (a—-h)
Question 1.

Factorise : 16 — 9x2

Solution:

16 — 9x2=(4)2— (3x)2=(4 + 3x) (4 — 3X)

Question 2.

Factorise : 1 — 100a2

Solution:

1-100a2=(1)2—(10a)>=(1 + 10a) (1 — 10a)

Question 3.

Factorise : 4x2 — 81y>2

Solution:

4x2 — 81y2 = (2x)2 — (9y)2 = (2x + 9y) (2x — 9y)



Question 4.
4

- . 2o _25b2
Factorise : 25
Solution:
2
2 _asp2 [EJ - (5b)*
25 5
" (Lsa] [3-51;J
5 5

Question 5.
Factorise : (a+2b)2 — a2
Solution:

{a+2b)2—a2'= (a+2b)% - (a)®
= (a+2b+a) (a+2b-a)

= (2a+2b) (2b)
= 2a+b) (2b)
= 2X 2b(a+b)
= 4b(a+b)
Question 6.
Factorise : (5a-3b6)2-1682
Solution:
(5a-3b)*-16b>
= (5a-3b)*~(4by®
= (5a-3b+4b) (5a-3b-4b)
= (5a+b) (5a-7b)
Question 7.

Factorise : 04;{&2_35152



Solution:

a*~(a?-3p%?
= (@)~(a®-3p%)*
= (@+a*-3b%) (@*-a*+3b%)
= (22%-3b%) (3b)*

= 3b? (2a*-3b%)
Question 8. _
Factorise : (5a-2b)? - (2a-b)?
Solution:

(5a-2b)? - (2a-b)*
= (5a-2b+2a-b) (5a-2b-2a+b)
(7a-3b) (3a-b)

Question 9.

Factorise : 1-25 (a+b)?

Solution:

1-25(a+b)?
= ()*[5(a+b))
= [1+5(a+b)] [1-5(a+b)]
= (1+5a+5b) (1-5a-5b)

Question 10.

. Factorise : 4 (2a+b)?* - (a-b)*

Solution:

4 (2a+b) - (a-b)*

[22a+b)]? - (a-b)?

[2(2a+b)+a-b)[2(2a+b)
-a+b]

(4a+2b+a-b) (4a+2b-a+b)

(Sa+b) (3a+3b)

(5a+b) 3(a+b)

3(5a+b) (a+b)

i nn

Question 11.
Factorise : 25(2x+y)% - 16(x-y)?



Solution:
25(2x+y)? - 16(x-y)?
= [5Qx+y))? - [@o-y))?
= (10x+5y) - (4x—4y)*
= (10x+5y+4x-4y) (10x+5y
~ 4x+4y)
= (14x+y) (6x+9y)
= (l4x+y) 3(2x+3y)
= 3 (l4x+y) (2x+3y)

Question 12. o .

Factorise : 49 (x-y)% - 9 (2x+y)?
SBIution: i

= [Tx-NF - Bx+y)

= (Tx-Ty) - (6x+3y)
(Tx-Ty+6x+3y) (7x - Ty - 6x - 3y)
= (13x - 4y) (x-10y)

I

Question 13.

2 2
Evaluate : (ﬁ E) _(1 l]
3 3

6 - -
[@2ym
()2 <re2 -

Question 14.
Evaluate :



(3 (o)

Solution:

(&) -(4)

Il
!

25 25

Question 15.
Evaluate :
(0.7)2—-(0.3)2
Solution:
©7* - 032
= (0-74+0-3) (0-7-0-3)
= 1x0-4 = 04

Question 16.

Evaluate :

(4.5)2 — (1.5)2

Solution:

@5y - (1-5)?
= (45+1'5) (4-5-1-5)
= 6x3 =18

Question 17.
Factorise : 75(x + y)* — 48(x — y)*



Solution: o
75(x + y)* — 48(x — y)
= 3[25(x + y)* — 16(x — y)]
= 3[{50x + ¥} — {4(x = p)}*]
Usinga®—b*=(a+b)(a-b)
=3[5(x +y) + 4(x - »)] [5(x + ) — 4x - y)]
=3[5x + 5y + 4x — 4y] [5x + 5y — 4x + 4)]
=39 + y) (x + 9y)

Question 18.

Factorise : & +4da+4 - b?
Solution:

a@+4a+4-H

' (a+b)? =a* +2ab+b?
a’-b>=(a+b)(a-b)
=@} +2xax2+(2P-(bp
=(a+2) - (by
=(@a+2+b)(a+2-b)
=(@a+b+2)(a-b+2)

Question 19. )
Factorise : a* - b -2b -1
Solution:

ad-b0-2b-1
=@-(+20+1)

{ (a+b)? =a* +b% +2ab
a’ -b* =(a+b)(a-b)
=(ay-(+1y
=(@a+b+1)(a-56-1)

Question 20.
Factorise : x*+6x + 9 - 4)?



Solution:
:x."‘+i5.1:+‘5a‘i~4yJ
=@P+2xxx3+(3P- (2P

{ (a+b) =a? +2ab + b
a’—b*=(a+b](a~b)}
= (x+ 3 - 2y g
=(x+3+2)(x+3-2y)
=(x+2y+3)(x-2p+3)

EXERCISE 13(D)

Question 1.
Factorise : x2+6x+8
Solution: .
X +6x+8 = x2+4x+2c+8
= x(x+4)+2(x+4)
= (x+4) (x+2)
Question 2.
Factorise : x>44x+3
Solution:
C+ax+3 = 2 +3x+x+3
= x(x+3)+1(x+3)
= (.3:+3} (x+1)
Question 3.
Factorise : @*>+5a+6
Solution:
a+5a+6 = a*+3a+2a+6
= agla+3)+2(a+3)
= (a+3) (a+2)
Question 4.

Factorise : a*~5a+6



Solution:

@-5a+6 = a*-3a-2a+6
= a(a-3)-2(a-3)
= (a-3) (a-2)
Question 5.
Factorise : @*+5a-6
Solution:
a+5a-6 = a*+6a-a-6
= ala+6)-1(a+6)

= (a+6) (a-1)

Question 6.

Factorise : .12+SJ|.'y+4)r2

Solution:

2+Sxy+4y = 2 +dxy+xy+4y
= x(x+4y)+y(x+4y)
= (x+4y) (x+y)

Question 7.

Factorise : a*-3a-40

Solution:

@-3a-40 = a*-8a+5a-40
= a(a-8)+5(a-8)

= {a-8) (a+35)
Question 8.
Factorise : x2-x-72
Solution:

2x-72 = x%-9x+8x-72
= x(x-9) +8(x-9)
= (x-9) (x+8)

Question 9.
Factorise : x>~ 10xy+24y*



Solution:

2-10xy+24y* = x2-6xy-4xy +24y>
= x(x-6y) - 4y(x-6y)
= (x-6y) (x-4y)

Question 10. )

Factorise : 2a%+7a+6

Solution:

282 +7a+6 = 2a*+4a+3a+6
= 2a(a+2)+3(a+2)
= (a+2) (2a+3)

Question 11.
Factorise : 3a®-5a+2
Solution:

3a>-5a+2 = 3a*-3a-2a+2
= 3a(a-1) -2(a-1)
=(a-1)(3a-2)

Question 12.
Factorise : T5%-8b+1
Solution:

1%-8b+1 = THP-Th-b+1
7b(b-1)-1(b-1)
= (b-1)(7b-1)

I

Question 13. )
Factorise : 2a°-17ab+26b*

Solution:

2a%-1Tab+ 2652
= 24%-13ab-4ab+26b*
= a(2a-13b)-2b(2a-13b)
= (2a-13b) (a-2b)

Question 14.

Factorise : 2x%+xy-6y*



Solution: o

22 +xy-6y% = 202 +4xy-3xy-6)°
= 2x(x-+2y)-3y(x+2y)
= (x+2y) (2x-3y)

Question 15.

Factorise : 4c2+3c-10
Solution:

4 +3¢-10 = 4 +8¢-5¢-10
4¢(c+2)-5(c+2)
(c+2) (4c-5)

Question 16.

Factorise : 14x2+x-3

Solution:

142 +x-3 = 14x2+Tx-6x-3

= Tx(2x+1)-3(2x+1)
= (2x+1) (7x-3)

Question 17.

Factorise : 6+7b-3b7

Solution:

6+7b-307 = 6+9b-2b-3b*
= 3(2+3b) -b(2+3b)

= (2+3b)(3-b)
Question 18.
Factorise : 5+ 7x-6x>
Solution:

5+7x-612 = 5+ 10x-3x-6¢°
5(1+2x)-3x(1+2x)
= (1+2x) (5-3%)

Question 19. o
Factorise : 4+y-14y2



Solution: o
4+y-14y*. = 4+8y-Ty-14y?
= 4(1+2y)-Ty(1+2y)
= (1+2y) (4-7y)

Question 20.

Factorise : 5+3a-14a*
Solution:

5+3a-14a* = 5+10a-7a-14a*
5(1+2a) -Ta(1+2a)
= (1+2a) (5-7a)

Il

Question 21.
Factorise : (2a+b)*+5(2a+b)+6
Solution:
Let (2a+b) = x
Ra+b)? = 2
(2a+b)*+5(2a+b)+6
= x2+5x+6
= X +3x+2x+6
= x(x+3)+2(x+3)
= (x+3)(x+2)
= (2a+b+3)2a+b+2)
(Substituting the value of x)

Question 22.
Factorise : 1-(2x+3y)-6(2x+3y)?



Solution:

Let (2x+3y) = a
(2x+3y)? = a?
o 1-(2x+3y)-6(2x +3y)*
= 1«-4|:1—n‘5a2
= 1-3a+2a-6a*
= 1(1-3a)+2a(1-3a)
= (1-3a) (1+2a)

=[1-3(2x+3y)][1+2(2x+3y)]
(Substituting the value of a)
= (1-6x-9y) (1+4x+6y}

Question 23.
Factorise : {.r-Zy)z- 12(x-2y)+32
Solution:
Let (x-2y) = a
(-2 =
(x-2y)2-12(x-2y) +32
= a®-12a+32
= a*-8a-4a+32
= a{a-8)-4(a-8)
= (a-8)(a-4)
= (x-2y-8) (x-2y-4)
(Substituting the value of a)
Question 24.

Factorise : 8 + 6 (a+b) - 5 (a+b)*
Solution:



Let at+b =x

(@+b)* = x*
8+6(a+b)-5(a+b)*
= 8+6r-5x>
= 8+ 10x—4x-5x2

= 24+5x)-x(4+5x)
= (4+5x) (2-x)
= [4+5(a+b)] [2-(a+D)]

(Substituting the value of x)
=[4+5a+5b][2-a-b]

Question 25.
Factorise : 2(x + 2y —S5(x +2y) + 2
Solution:
2(x + 2yy - 5(x + 2y) + 2
Let x + 2y = g, then
2a*—5a+2
= 2a'-a—-4a+2
=a(2a—1)-2Q2a-1)
=(2a-1)(a-2)
= 2+ 2 - 1)} {(x+29) -2}
=(2x+4y-2)(x+2y-2)
v 2x2=4
-5=-1-4
4=(-1)x(-4)

EXERCISE 13(E)

Question 1.

In each case find whether the trinomial is a perfect square or not:
(D x2+14x+49 (ii) a*-10a+25

(i) 42+4x+1 (iv) 9% +12b+16

() 162-160y+y? (vi) X2~ 4x+16



Solution:
(i) X2+14x+49

= ()2 +2XxXT+(7)?
= (x+7)?
[+ @*+2ab+b? = (a+b)?]

- The given trinomial x*+ 14x+49 is a perfect
square. .

(i) a*-10a + 25 = (a)? - 2xax5+(5)*
= (a-5)
r - [va? - 2ab + ¥ = (a - b))
:. The given trinomial a®>~10a+25 is a perfect
square.
(i) 42+4x+1 = (02 +2X2x 1 +(1)?
= (&+1)?

[-a*+2ab+b* = (a+b)?]
~. The given trinomial 4x> + 4x = 1 is a perfect
square.

(iv) 9b2+12b+16 = (3b)%+3bx4+(4)>

= x2 +xy+y?

[Taking 3b=x, and 4=y]
.. The given trinomial cannot be expressed as
x?+2xy+y2. Hence, it is not a perfect square.

(V) 162-16xy+y? = (4x)2-4 xdx Xy +(y)?
= a*-4ab+b?
[Taking 4x=a, and y=5]

. The given trinomial cannot be expressed as
a*-2ab+b*.

- It 1s not a perfect square.
(vi) x2-dx+16 = (x)2-xx4+(4)?
= a-ab+b*
[Taking x=a, and 4=b]
. The given trinomial cannot be expressed as
a*-2ab+b>,
Hence, it is not a perfect square.



Question 2.
Factorise completely 2 — 8xa.
Solution:

2-82 = 2(1-4x?)
= 2[(1)2~(2x)2]
2(1+2x)(1-2x)
Note : a®-b2 = (a+b)(a-b)

Question 3.
Factorise completely : 8x2y — 18ys3
Solution:

8xly-18y° = 2y(4x?-9%?)
= 2y[(2)*-(3y)%]
= 2y(2x+3y}2x-3y)
Question 4.
Factorise completely : ax2z — ay?
Solution:
a’-a* = a(x*-?)
= a(x+y)(x-y)
Question 5.
Factorise completely : 25x3 — x
Solution:
253 -x = x(25x3-1)
= x[(5x)*-(1)]
= x(5x+1)(5x-1)
Question 6.
Factorise completely : a* — b#
Solution:
a*-b = (a?)*-(b*)?
= (a*+b%) (a*-b%)
=(a? +b%)(a+b)(a-b)
Question 7.

Factorise completely : 16x* — 81y



Solution: ) )

16481y = (4x2)2-(9y2)2
= (4x2+9y%) (4x2-9y%)
= (42 +9%?) [(20)*-(3y)*]
= (42 +92)(2x+3y)(2x-3y)

Question 8.
Factorise completely : 625 — x4
Solution:

625-x* = (25)2-(x%)2
= (25+x%) (25-x)
= (25+x%) [(5P-()*
= (25+x2)(5+x)(5-x)

Question 9.
Factorise completely : x2 — y2 — 3x — 3y
Solution:

x2y23x-3y = (x%-y2) - 3(x+y)
= (x+y) (x-y) - 3(x+y)
= (x+y) (x-y-3)

Question 10.
Factorise completely : x2 —y2 — 2x + 2y
Solution:

Rey?-2x42p = (2=2) - 2x-y)
= (x+y) (x-y) -2(x-y)
= (x-y) (x+y-2)

Question 11.
Factorise completely : 3x2 + 15x — 72
Solution:

32 +15x-72 = 3(x2+5x-24)
= 3[x? +8x-3x-24]
= 3[x(x+8)-3(x+8)]
= 3[(x +8)(x-3)]
= 3(x+8)(x-3)



Question 12.
Factorise completely : 2az — 8a — 64
Solution:

2a%-8a-64 = 2[a*-4a-32]
= 2[a®-8a+4a-32]
= 2[a(a-8) +4(a-8)]
= 2[(a-8) (a+4)]
= 2(a-8) (a+4)

Question 13.
Factorise completely : 5b2 + 45b + 90
Solution:

5b%+45b+90 = 5[b%+9b+18]
= 5[b%+6b+3b+18]
= 5[b(b+6)+3(b+6)]
= 5[(b+6)(b+3)]
= 5(b+6)(b+3)

Question 14.
Factorise completely : 3x2y + 11xy + 6y
Solution:

3x2y+11xy+6y = y(3x2+11x+6)
= y[(3x2+9x+2v +6)]
= y[3x(x+3)+2(x+3)]
= yl(x+3) (3x+2)]
=y (x+3) 3x+2)

Question 15.
Factorise completely : 5ap? + 11ap + 2a
Solution:

Sap*+1lap+2a = a[5p*+11p+2)
= a[5p*+10p+p+2]
= a[5p(p+2)+1(p+2)]
= al(p+2)(5p+1)]
= ap+2) (Sp+1)



Question 16.
Factorise completely : az + 2ab + bz — ¢?
Solution:

a’+2ab+b*- = (a*+2ab+b%) -
= (a+b)*-(c)?
= (a+b+c) (a+b-0)

Question 17.
Factorise completely : x2 + 6xy + 9y2 + X + 3y
Solution:

X2 +6xy+9y2 +x+3y

= [()24+2xx %3y +(3y)*] +(x+3y)
= [x+3y]2 +(x+3y)

= (x+3y) (x+3y) + (x+3y)

= (x+3y) (x+3y+1)

Question 18.
Factorise completely : 4a2 — 12ab + 9b2 + 4a — 6b
Solution:

[4a®-12ab +9b2] + (4a-6b)

= [(2a)2-2 x2ax3b+(3b)?] +2(2a-3b)
= (2a-3b)2+2(2a-3b)

= (2a-3b) (2a-3b+2)

Question 19.
Factorise completely : 2a2b2 — 98b+
Solution:

28°02-98b° = 2bH(a-49p7)
= 20%(a)*~(7b)?)
= 2b%(a+7b)(a-Tb)

Question 20.
Factorise completely : az — 16b2 — 2a — 8b
Solution:

(6"~16b)*-2a-8b = [(a)'-(4b)°]-2(a+4b)
= (a+4b)(a-4b)-2(n+4b)
= (a+4b)(a-45-2)



EXERCISE 13(F)

Question 1.
Factorise :

(i) 6 - 8x* (i) 354°b%c + 42ab?c>
(1) 36x%y* — 30xy* + 48x%7?
(iv) 8(2a + 3b) - 12(2a + 3b)>
(v) 9a (x = 2y)' - 12a (x - 2v)
Solution:

(i) 6x* — 8x* = 2x* (3x — 4)
(i) 35a°h%c + 42abic? = Tab? ¢ (5a* + 6¢)
(iii) 36x7 y — 30x%" + 48x%° = 6347 (6 ~ Sxy +
8xy)
(iv) 8(2a + 3b) — 12(2a + 3b)
= 4(2a + 3b) [2(2a + 3b) - 3]
=4(2a + 3b) [4a + 6b — 3]
(V) 9a (x — 2¥)* — 12a (x - 2y)
=3a(x-2y3(x-2y)-4
=3a(x -2y (3x-6y-4)

Question 2.
Factorise :

(Da*—ab-3a+3b (ii)x*y—xyt+5x— S5y
(hi)a*—-ab (1 -58) - b
(iv)xy* + (x - 1)y -1
(v) (ax + by)* + (bx - ay)?
(vi) ab (x* + 3*) - xy (& + %)
(vi)m—-1-(m-1P+am—-a

Solution:



(i) a*-ab-3a+3b=a(a-b)-3(a-b)
=(a-b)(a-3)
(i)x*y-x)* +5x =Sy =xy (x - y) + 5 (x - )
={x=y)(xy +5)
(iii)a* - ab (1 -B)— b* = @' — ab + ab? - b
=a(a-b)+ 4 (@-b)=(a-b)(q+ by
(V)xp+(x—-lpy=-1=xp*+xy-y-1
=00+t D=1+ =(-1D@E+1)
(v) (ax + by)* + (bx ~ ay)?
=a' x*+ b + 2abxy + bx? + a*y* - 2abxy
=axt+ Byt it 4, y:%alxz+az},z+bzx:,
by :
=a (X)) + B (xF + ) = (6 + yY) (@t + )

(vi) ab(x* + y*) —xy (a* + b7)

= abx* + aby* - a*xy — b’xy = abx* — a’xy + aby’
- bixy

= ahx? — a'xy — bxy + aby?

= ax(bx — ay) — by (bx — ay)

= (bx — ay) (ax — by)
(viym—=1-(m -1 +am-a
—m-1)—(m-1p+a(@m-1)
=(m-1)(1-(m-1)+a)
=m-1)(1-m+ 1 +a)
=(m-1)(2-m+a)

Question 3.

Factorise :
(i) a* - (b-c) (i)25 2x-yP-16(x - 2P

1
(i) 16 (5x + 41 =9 (3x—2) (V) 9x*— 7¢

(v) 25(x - 2y)* - 4
Solution:



(iya*-(b-c)?

=(a-(b-¢))(a+b-c)

[a* - b = (a - b) (a + b)]
=(@a-b+c)@a+b-c)
(i) 25 2x - y)* — 16 (x = 2y)
= (5 @x— ) - (4 (x - 2))
=[5(2x-y)-4(x=-29)][5(2x-)y) +4 (x-2y)
=[10x — 5y — 4x + 8y] [10x — 5y + 4x - 8)]

[a* - b* = (a-b) (a+b)]

= (6x + 3y) (14x — 13y) =3 (2x +y) (14x - 13y)
(iii) 16 (5x + 4)* -9 (3x = 2)?
=@ (x+y)-(3@Gx-2)¢

=[4 (5x +4)-3 (3x-2)] [4 (5x +4)+3 (3x-2)]
[a* - b*=(a—-b) (a + b)]

= (20x + 16 — 9x + 6] [20x + 16 + 9x — 6]
= [11x+22] (29x + 10) =11 (x +2) (29x + 10)

- 2
(iv) 9x* - % = (3x)* - G‘J

- Sx—l 3x+-]'— at — b)) =
=133 ) [@-b)=(a-b)(a+b)]

(V) 25(c— 29 — 4 = (5 (x — 29))* - 22
=[5 (x—2y) 2] [5 (= 2y) +2]

[a* - b* = (a - b) (a + )]
= (5x — 10y = 2) (5x — 10y + 2)

Question 4.
Factorise :

(i) @*—23a + 42 (i1) @* — 23a - 108
(i) 1 — 18x - 63x*  (iv) 5x* - dxy — 12)*
(V)x(Bx+14)+8  (vi)5—4x (1 +3x)
(vii) x? 3 = 3xy — 40

(viii) (3x - 2y)* -5 (3x - 2y) - 24

(ix) 12 (a + b)* — (a + b) - 35



Solution:
(i) a*—23a+42

[42 =21 x 2 and 21 + 2 = 23]
=a*-2la-2a+42=a(a-21)-2(a-21)
=(@a-21)(a-2) '
(ii) @* - 23a - 108
=g*-27a+ 4a- 108

[27 x 4 = 108 and 27 -4 = 23]
=a(@a-2N+4(a-27)
=(a-27)(a+4)
(iii) 1 — 18x —63x* =1 = 21 x + 3x — 63x7
=1(1 -21x)+3x (1 - 21x)
=(1-21x)(1 + 3x)
(iv) Sx* — 4xy — 12y*= 5x? — 10xy + 6xy — 12)*
= 5x (x — 2y) + 6y (x = 2y) = (x — 2y) (5x + 6y)
WMx@Bx+14)+8=3x"+14x + §
=3x+ 12x+2x+8=3x(x+4)+2 (x + 4)
=(x+4)(3x+2)
(vi) 5 —4x (1 +3x)=5—4x - 12x*
=5 10x + 6x — 12x* = 5 (1 = 2x) + 6x (1 - 2x)
= (1 — 2x) (5 + 6x)
(vii) x? y* — 3xy — 40 = x* p* — Bxy + Sxy - 40
=xy(xy—8)+5(xy—-8)=(y-8)(xy+3)
(vil)) (3x—2y)* -5 (3x—-2y) - 24
=(3x-2yP-83x-2y)+3(3x-2y)- 24
=(3x-2y)(3x-2y-8)+3 (3x-2y - 8)

= (3x -2y —8) 3x - 2y + 3)

(ix) 12 (@ + b)* — (a + b) - 35

=12 (a+ by -21(a+b)+20(a+b)-35
=3(a+b)[d(a+b)-T]+5[4(a+b)-T]
= (4a + 4b-7) Ba+3b+5)



Question 5.
Factorise :

(i) 15(5x —4)* =10 (5x-4)
(iN3a®x-bx+3a*-b
(iiyb(c—-dP+a(d-c)+3 (c—d)

(iv) ax® + by — ab® — x%y

(V)1 -3x-3y—-4(x +yp

Solution:

())15(5x-4)Y-10(5x-4)=5(5x-4)[3

(5x — 4)* - 2]

=5 (5x—4)[3 (25x* - 40x + 16) - 2]
= 5(5x — 4) (75x* - 120x + 46)

(i) 3@ x-bx+3a* - b
=x(3a*=-b)+1(Ba’-b)=(x+1)(3a*-b)
(iiiyb(c—-dP+a(d-c)+3 (c—-d)
=hb(c-dl-a(c-d)+3(c-d
=(c-d)[b(c-d)-a+3]
=(c-d)(bc-bd-a+3)

(iv) ax? + bty — ab* — x?y
=ax’—ab*+by-x*y=a(x*- ) +y(b*-x?)
=a(@=-b)-y(x'-b)=(x-b)(a-y)
=(x-b)(x + b) (a-)

(V)1 =3x-3y-4(x +yy
=1-3(x+y)-4(x+yP
=Sl-4x+y)+x+y)-4(x+y)
=1[1-4(x+y]+x+»[-4(x+y)
=[1-d4x-4y] (1 +x +y)

Question 6.
Factorise :

(i) 2a* ~ 50a (ii) 54a* b* -6
(iii) 64a* b — 144b*  (iv) (2x = y)* - (2x - ¥)
(Vyx*=2xyt+yr—-2 (vi)x*-)y*-2pz-2*



20x*

9

(vii) 7a® - 567a (viii) 5x* -
Solution:
(i) 2a* - 50a = 2a (a* - 25) = 2a (a® - 5?)

=2a(a-5)(a+35)
(ii) 54a* b* - 6 = 6 (9a* b* — 1) = 6 [(3ab)* - (1)]
=6 (3ab - 1) (3ab + 1)
(iii) 64a* b - 1444°
= 16b (4a* - 9b*) = 16b [(2a)* — (3b)*]
= 16b (2a + 3b) (2a - 3b)
(iv) @x-yP = (2x-y)=(2x-y) [2x-y)' - 1]
=@2x-y)(2x-y-1)Q2x-y+1)
(V)xt-2xy+y*-22
= =2y +y) -2t =(x-y)-(2)
=(x-y=-2)(x~-y +1z)
(vi) x? =y = 2yz — 2= x?— ()2 + 2yz + 2%)
=xl-(y+zP=(x-y-2)(x +y+2)
(vii) 7a* - 567a = 7a (a* - 81)

=Ta (ay - (9

= Ta (a* + 9) (a* - 9)

=Ta (a* +9) ((a)* - 3))

=Ta(a*+9)(a+3)(a-3)

20x* 4’
= ]=—
(viii) 5x? - 9 5x? [ 9 ji

Question 7.
Factorise xy2 — xz2, Hence, find the value of:

(i)9 x 8 -9 x2 (ii) 40 x 5.5% — 40 x 4.5?



Solution:
xP-x=x(P-2)=x(-2)( +2)
()9 %8 -9 x2'=9 (8 -2
=0 (8 —2) (8 +2)=9(6)(10) = 540
(ii) 40 x 5.5 — 40 x 4.5*= 40 (5.5)* - (4.5%)
=40 (5.5 - 4.5) (5.5 + 4.5) '
=40 (1) (10) = 400

Question 8.
Factorise :

() (a-3bY-36 4
(i) 25 (a - 5b)* — 4 (a - 3b)*
(iii) a* - 0.36 b*
(iv) a*—- 625
(v) x*-5x" - 36
(vi) 15 (2x—yyY—-16 (2x-y) - 15
Solution:
(i) (a - 3by* =36 D
= (a — 3b)* — (6b)
=(a—-3b+ 6b)(a—3b- 6b)

a’ -b’
= (a + 3b) (a — 9b) {: (a+b) (ﬂ-b)}

(ii) 25 (a — 5b)* - 4 (a - 3b)?
=[5 (a - 5b))* - [2 (a - 3B)]
= (5a - 25b)* — (2a - 6b)?
= (5a — 25b + 2a — 6b) (5a — 25b — 2a + 6b)
{a® - b= (a+ b)(a-b}}
= (7a = 31b) (3a — 19b)



(iii) a* —0.36 b
= (a)® - (0.6b)?
= (a + 0.6b) (a — 0.6D)
{a* - b'=(a + b) (a - b)}
(iv) a* - 625 = (@) — (25
= (@* + 25) (a* - 25)
{@ - b =(a+b)(a-Db)
= (@ + 25) {(a) - (5%}
=(a*+25)(a+5) (a-3)
(v) x*—5x*-36
=(x)?-52-36

= (P -9 +4x2 36 [ -36=-9x4
~5=-9+4

=X (x*-N+4(x*-9)
=(x*=-9) (x*+4)
= {x* - (3} {x* + 4}
=@x+3)(x-3)(*+4)
=@ +4)(x+3)(x-3)

(vi) 15 (2x—y)* - 16 (2x—y) =15
Let 2x — y = a, then
15a* - 16a - 15
=154* - 25a +9a - 15

15%(~15)=-225
;o=225=-25%9
~16=-25+9

=5a(3a-5)+3(3a-5)
=(3a - 5) (5a+ 3)

=B @&x-y-51[5(2x-y)+13]
= (6x — 3y - 5)(10x - 5y + 3)

Question 9.
Factorise ab — b3 Using this result, find the value of 1012 x 100 — 100s.



Solution:
a*h - b
b (a* - b?)
b{a+b)(a-5)
Now,
101% = 100 — 100
=100 (101* - 100%)
=100 (101 + 100) (101 — 100)
= 100(201) (1)
= 20100

Question 10.
Evaluate (using factors): 3012 x 300 — 300z
Solution:

3012 x 300 — 300°

=300(3012 - 3002)

=300(301 + 300) (301 — 300)
= 300 (601) (1)

= 180300
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