13. Factorisation

EXERCISE 13(A)

Factorise :
Question 1.

15x + 5

Solution:
15x+ 5 =5(3x + 1)

Question 2.
@ - d*+a
Solution:

a- a>+a = a(@* - a+1)

Question 3.
A+ 6050

Solution:

32+ 603 - 3x2(1+2%)

Question 4.
4a*-8ab

Solution:

4a? - 8ab = 4a(a - 2b)

Question 5.

202 -4x bt

Solution:

20b* - 41_51;4 = 2x_33b2{1 - 2267

Question 6.
15x¢%° - 203
Solution:

15¢%°- 2083y = 5302 - 4)



Question 7.
&b - a? - b
Solution:

ab - a?b? - b = ba® - a®b - b

Question 8.

6x2y + 9xy? +4y°

Solution:

6x2y + 9% +4y? = y(6x2+9xy+4y?)

Question 9.
17a%8-344%p°% + 512%b*
Solution:

17a58® - 3445 + 514%b%
= 17a%* (a*b* - 28%0* +3)

Question 10.

30y - 27xy2+ 1205

Solution:

.30y - 27:4)2+ 1233
= 3% - xy+4y?)

Question 11.
X(a-b)-y*(a-b) + %(a-b)
Sol Utio n: )
x%(a-b)-y*(a-b)+7%(a-b)
= (a-b)*-y*+2).

Question 12.

(x+y) (a+b)+(x-y)a+b)
Solution:

(x+yXa+Db)+(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-3¢c)

Question 14.
12abe — 6a*b*c* + 3a’b’c?
Solution:

12abe — 6a°Hc* + 3a°b'¢c?
= 3abc(4 — 2abe + @b3c?)

Question 15.

4x(3x — 2y) — 20(3x - 2y)

Solution:

4x(3x — 2) — 20(3x — 2y)

=(Bx—2y) (4x-2)=(Bx-2)) x 2(2x-y)
=2(3x - 2y) (2x-y) |

Question 16.
(@+2b)(Ba+b)—(a+b)(a+2b)+

(a + 2b)

Solution:

(a+2b)(Ba+b)—-(at b)(a+2b)+

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

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

Question 17.

Gxp(@ + %) + 8yz(@® + b7) - 10xz(@ + b7)
Solution:

6xy(a® + b*) + 8yz(a® + b*) — 10xz(a® + b7)
H.C.F. of 6, 8, 10 = 2, then

2(a* + b*) (3xy + 4yz = 5xz)



EXERCISE 13(B)

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

@ +ax+ab+bx
= (a*+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) - c(a-b)
= (a-b) (a-c)
Question 3.
Factorise : ab —2b + a2 — 2a
Solution:
ab-2b+a*-2a
= b(a-2) + ala-2)
= (a-2) (b+a)
Question 4.
Factorise: a3 —a2+a—1
Solution:
a-a+ a-1
= d¥(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: o
xy-ay-ax+a*+bx-ab
= y(x-a)-a(x-a)+b(x-a)
= (x-a) (y-a+b)

Question 7. ]
Factorise : 3x0-6x%-2x3 +4x% +x-2
Solution:
30-6x-20 + 422 + x-2
= 3*(x-2)-22(x-2) + 1(x-2)
= (x-2) (3x*-22+1)

Question 8.

. Factorise : —x*y —x + 3xy + 3

Solution:

=y -x+3xp+3

=3 —x+ 3xy-x% (By grouping)
=13 -x)+x(3-x)
=@-x)(1+x)=@+1)(3-)

Question 9.

. Factorise : 6a® - 3a*bh — bc? + 22
Solution:

6a* - 3a’b — bc* + 2¢*

=6a*-3a*b + 2c* - b (By grouping)
=3d%(2-b)+c2-b)
=(2-b)(Ba+Y)

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



Solution:
3a’h - 12a*-9b + 36

=3ab-4)-9(b-4) (By grouping)
=(b-4)(3a*-9) =(b-4)3(a*-3)
=3(b-4)(*-3)

Question 11.

Factorise : xz—(a—?r}x—Sa

Solution:

x% - (a-3)x - 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-2)x - 2b
= .1'2+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
=gb’—ab+bc-c
=ab(b-1)+c(b-1)
=((b-=1)(ab+c)

Question 15.

. Factorise : (&*=b)c+(b*-cH)a
Solution:

(@-)c+(B*-cNa

= a’c - bPc + ab* - ac?

= g% — ac* + ab* - b
=ac(a-c)+ b (a-c)

=(a —c) (ac + b?)

Question 16.

Factorise : @®~a*—ab+a+b-1
Solution:

a@-a-ab+a+b-1
=ad-a-ab+b+a-1
=ad(a-1)-ba-1+1(@-1
=(a-1)(@-b+1)

Question 17.

Factorise : ab (¢ + d®) = a’cd — b*cd
Solution:

ab (¢* + d?) - a*ed - b*ed

= abc® + abd® - a*cd — b*ed

= abc® — a’cd — b*ed + abd?

= ac (be — ad) — bd (bc - ad)

= (be - ad) (ac — bd) '

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



Solution:
= 2ab® + 2chy — aby — cy?
=2b (ab+cy) -y (ab +cy)
=(ab +cy) (2b-y)

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

Solution:
ax + 2bx + 3cx - 3a—-6b-9¢
=x(a+2b+3c)-3(a+2b+3c)

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

2ab*c — 2a + 3b%c - 3b—4b%c* + 4c
= 2a(bPc — 1) + 3b(be — 1) - de(bic - 1)
= (bc-1) (2a + 3b - 4c)

EXERCISE 13(C)

Note: a?—b?=(a+b) (a—Db)
Question 1.

Factorise : 16 — 9x2

Solution:

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

Question 2.

Factorise : 1 — 100a2

Solution:

1-100az=(1)2—(10a)2 = (1 + 10a) (1 — 10a)

Question 3.

Factorise : 4x2 — 81y2

Solution:

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



Question 4.

4 2
iep + —— —25h
Factorise : 25

Solution:

2 _osp? [%Jz —(5b)*

- ()-»)

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

{a+2&}2—a2’= (a+2b)% - (@)
= (a+2b+a) (a+2b-a)

= (2a+2b) (2b)
= 2a+b) (2b)
= 2% 2b(a+b)
= 4b(a+b)
Question 6.
Factorise : (5a-3b)2-166*
Solution:
(5a-3b)*-16b*
= (5a-3b)2-(4b)*
= (5a-3b+4b) (S5a-3b-4b)
= (5a+b) (5a-7b)
Question 7.

Factorise : a“;(c?-?:bljl



Solution:

a*~(a?-3b%)?
= (a*y*~(a*-3b%)*
= (@ +a*-3b%) (a®-a’+3b%)
= (2a%-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)
(7Ta-3b) (3a-b)

Question 9.

Factorise : 1-25 (a+b)?

Solution:

1-25(a+b)*
= (1)-[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)?
= 2Qa+b)* - (a-b)’

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

-a+b]
= (4a+2b+a-b) (4a+2b-a+b)
(5a+b) (3a+3b)
(5a+b) 3(a+b)
3(5a+b) (a+b)

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



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

Question 12. ..
Factorise : 49 (x-y)? - 9 (2x+y)?
Solution:
= [70e-»)P - Bx+y))?
= (Ix=Ty)* - (6x+3y)y’
= (Tx-Ty+6x+3y) (7x - Ty - 6x - 3y)
= (13x - 4y) (x-10y)

Question 13.

2 2
Evaluate : (63) —(2-1—]
3 3

Solution:

CECEGES

Question 14.
Evaluate :



(%T—(#J

Solution:

(

- ()% -z
 S5J\5) 25 83
Question 15.
Evaluate :
(0.7)2 — (0.3)2
Solution:
(07 - (0-3)?
= (0-7+0-3) (0-7-0-3)
= 1x04 = 04
Question 16.
Evaluate :
(4.5)2 — (1.5)2
Solution:
@5 - (1-5)
= (4-5+1-5) (4-5-1-5)
= 6x3 = 18
Question 17.
Factorise : 75(x + y)* — 48(x — y)?

73 21
1{} 10

\-__..-’

[“J



Solution: -
75(x + y)* — 48(x — y)*
=3[25(x + y)* — 16(x — )]
=3[{53(x + yr} — {4x - »)}]
Usinga> - b*=(a+ b) (a—b)
=3[5(x +y) + 4(x — )] [5(x + y) - Hx - y)]
=3[5x + 5y + 4x — 4y] [5x + Sy — 4x + 4y]
=309 + y) (x + 9y)

Question 18.

Factorise : a®*+4a+4 - b
Solution:

ad+4a+4-F

+(a+b)? =a® +2ab + b*
a’-b>=(a+b)(a-h)
= (@) +2 xax2+ (27~ (by
=(a+2) - (b)
=(a+2+b)(a+2-b)
=(a+b+2)(a-b+2)

Question 19. )
Factorise : & -5 -2b-1
Solution:

a-b-2b-1

=@ - (B*+2b+1)

{ (@a+b)? =a®+b2 +2ab
a* -b? =(a+b)(a-b)
=(ay-(b+ 1)
=(@a+b+1)(@-b-1)

Question 20.
Factorise : x?+ 6x + 9 - 4)2



Solution:
X2+ 6x+9— 42
=P +2xxx3+@3)- (2P
{ (a+b)* =a® + 2ab+b*
a’ - b2 =(a+b)(a—b)}
=(x+3)" - (2p)

Sx+3+2Y)(x+3-2y)
=x+2y+3)(x-2y+3)

EXERCISE 13(D)

Question 1.
Factorise : x2+6x+8
Solution: o
2+6x+8 = x2+4x+20+8
= x(x+4)+2(x+4)
= (x+4) (x+2)
Question 2.
Factorise : x2+4x+3
Solution:

2+ax+3 = 2 +3x+x+3
= x(x+3)+1(x+3)
= (.1:+3} (x+1)

Question 3.
Factorise : a>+5a+6
Solution:

@+5a+6 = a*+3a+2a+6
= a(a+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 : a2+ 5a-6
Solution:

a*+5a-6 = a*+6a-a-6
a(a+6)-1(a+6)

= (a+6) (a-1)
Question 6.
Factorise : _r?+&:|:_1;+4)'2
Solution:
45xy+4y? = 2 +axy+xy+4y?
= x(x+4y)+y(x+4y)
= (x+4y) (x+y)
Question 7.
Factorise : a?-3a-40
Solution:

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

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

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

Question 9.
Factorise : x2-10xy +24y*



Solution:

X210y +24y% = x2-6xy-dxy+24y*
= x(x-6y) - 4y(x-6y)
= (x-6y) (x-4y)

Question 10. )

Factorise : 2a*+7a+6

Solution:

2a*+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 : 70%-8b+1

Solution:

1P-8b+1 = THP-Tb-b+1
= Tb(b-1)-1(b-1)
= (b-1)(Tb-1)

Question 13.

Factorise : 2a2—174;b+ 26b%
Solution:

2a2-17ab+26b?
= 24%-13ab-4ab+26b*
= a(2a-13b)-2b(2a-13b)
= (2a-13b) (a-2b)

Question 14.

Factorise : 212+xy-6y2



Solution: o

22 +xy-6y = 2 +4xy-3xy-6y*
2x(x+2y)-3y(x+2y)
= (x+2y) (2x-3y)

Question 15.
Factorise : 4c2+3c-10
Solution:
42 43c-10 = 4c2+8¢-5¢-10
= 4¢(c+2)-5(c+2)
= (¢+2) (4c-5)

Question 16.

Factorise : 14x2+x-3

Solution:

142 +x-3 = 1482 +7x-6x-3
= Tx(2x+1)-3(2x+1)
= (2x+1) (7Tx-3)

Question 17.

Factorise : 6+7b-3b%

Solution:

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

Question 18.

Factorise : 5+7x-6x*

Solution:

5+7x-6x2 = 5+ 10x-3x-6x2
= 5(14+2x)-3x(1+2%)
= (1+2%) (5-3x)

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



Solution: S
4+y-14y*. = 4+48y-Ty-14y*

4(1+2y)-Ty(1+2y)

(142y) (4-Ty)

Question 20.
Factorise : 5+3a-14a®
Solution:

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

Question 21.
Factorise : (2a+b)*+5(2a+b)+6
Solution:
Let (2a+b) = x
(2a+b)? = 12
(2a+b)? +5Q2a+b)+6
= x*+5x+6
= X2 +30+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+ 3]:)2



Solution:
Let (2x+3y) = a
2x+3y)? = o?
\ 1-(2043y)-6(2x+3y)?
= l-g-6a*
= 1-3a+2a-64>
= 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 : {x-ily}z- 12(x-2y)+32
Solution:
Let (x-2y) =a
x-2y)? = &
(x-2y)%-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+6x-522
= 8+ 10x—dx-5x2
2(4+5x)-x(4+5x)
= (4+5x) (2-x)
= [4+5(a+b)] [2-(a+Db)]

Il

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

Question 25.
Factorise : 2(x +2yP —5(x + 2)) + 2
Solution:
2(x+2y) - 5(x+2y)+ 2
Let x + 2y = a, then
2a*—5a +2
= 2a°—-a—-4a+?2
=a(2a-1)—2(2a-1)
=(2a-1)(a-2)
={2(x+2y - 1)} {(x+2y) - 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:
() x2+14x+49 (ii) @®~10a+25

(iif) 4x®+4x+1 (iv) 9% +12b+16

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



Solution:
(i) X2+ 14x+49

= (X2 4+2XxXT+(7)?
= (x+7)
[+ a*+2ab+b* = (a+b)?]

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

(i) a*-10a + 25 = (@) - 2xax5+(5)
= (a-5)
% - [va® - 2ab + B* = (a - b)Y
-. The given trinomial a®-10a+25 is a perfect
square.
(iif) 4+4x+1 = (202 +2X2x 1 +(1)2
= (&x+1)?
[-a®+2ab+b* = (a+b)?]
.. The given trinomial 4x% + 4x = 1 is a perfect
square.
(V) 9P2+12b+16 = (3b)2+3bx4+(4)?
= X2 +xy+y?
[Taking 3b=x, and 4=y]
. The given trinomial cannot be expressed as
x?+2xy+y*. Hence, it is not a perfect square.

(v)  16x2-16xy+y? = (4x)2-4 xdx xy+(y)?

= a’-4ab+b?

[Taking 4x=a, and y=b]
. 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=5]

. The given trinomial cannot be expressed as
a*-2ab+b>.
Hence, it is not a perfect square.



Question 2.
Factorise completely 2 — 8x2.
Solution:

2-8% = 2(1-4x)
= 2[(1)2~(2x)}]
= 2(1+2x)(1-2%)
Note : a?-b? = (a+b)a-b)

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

8xly-18y3 = 2y(d4x2-9y%)
= 2[(20%-(3y)?]
= 2y(2x+3y)(2x-3y)
Question 4.
Factorise completely : ax2 — ay2
Solution:
a-ay? = a(x?-y?)
= alx+y)x-y)
Question 5.
Factorise completely : 25x3 — x
Solution:
2503 -x = x(25x%-1)
= x[(5x)*-(1))
= x(Sx+1)(5x-1)
Question 6.
Factorise completely : a* — b*
Solution:
a-bt = (@Y
= @+0) @-b?)
=(a?+b%)(a+b)(a-b)
Question 7.

Factorise completely : 16x+ — 81y*



Solution: ) )

16x4-81y* = (4x2)2-(9y?)2
= (x2+9y%) (ax™-9y?)
= (4x2+9y%) [(2x0)*-(3y)}]
= (4x2+9y?)(2x +3y)(2x-3y)

Question 8.
Factorise completely : 625 — x#
Solution:

625-x* = (25)>-(x?)?
= (25+x2) (25-x%
= (25+x3) [(5)*-(x)*]
= (25+x3)(5+x)(5-x) .

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

-y?3x-3y = (2-y?) - B(x+y)
= (x+y) (x-y) - 3x+y)
= (x+y) (x-y-3)

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

Ry 2x42y = (2-y?) - 2x-y)
= (x+y) (x=y) =2(x-y)
= (x-y) (x+y-2)

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

3Ix2+15x-72 = 3(x2+5x-24)
= 3[x2 4+ 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[b2+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[(3x%+9x+2x +6)]
= y[3x(x+3)+2(x+3)]
= Y[(x+3) 3x+2)]
=y (x+3) 3x+2)

Question 15.
Factorise completely : 5ap2 + 11ap + 2a
Solution:

Sap*+1lap+2a = a[5p*+11p+2]
= a[S5p2+10p+p+2]
= a[5p(p+2)+1(p+2)]
al(p+2)(5p+1)]
= a(p+2) (Sp+1)



Question 16.
Factorise completely : a2 + 2ab + b2 — ¢2
Solution:

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

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

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

= [(x)2+2xxx3y+(3y)*]+(x+3y)
= [x+3y> + (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+9b%] + (4a-6b)

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

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

Question 19.
Factorise completely : 2azb2 — 98b*
Solution:

28%62-98b* = 2b%(a*-49b2)
= 20%[(a)*-(75)?)
= 2b¥a+7b)a-Tb)

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

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



EXERCISE 13(F)

Question 1.
Factorise :

(i) 6x* - 8x* (i) 35a%b%c + 42abe?

(iii) 36x%2 - 30x°)* + 48x%)?

(iv) 8(2a + 3bY — 12(2a + 3b)*

(v) 9a (x = 2y)* - 12a (x - 2y)
Solution:

(i) 6x* — 8x? = 2x* (3x - 4)

(i1) 35a’h’c + 42ab*c? = Tab® ¢ (5a* + 6¢)

(iii) 36x% y* = 30x%)* + 48x%7 = 6x3)7 (6 — Sxy +

8xy)

(iv) 8(2a + 3b)* - 12(2a + 34)*

= 4(2a + 3b) [2(2a + 3b) - 3]

= 4(2a + 3b) [4a + 6b - 3]

(V) 9a (x = 2y)* - 12a (x - 2y)*

=3a(x-2yy G3(x-2y)-4

=3a(x-2yP (3x-6y-4)

Question 2.
Factorise :

(Ya*-ab-3a+3b (ii)x*y-xy*+5x- Sy
(iii) & — ab (1 = b) - b*
(V) xy* +(x - 1)y -1
(v) (ax + by) + (bx - ay)?
(vi) ab (x* + %) - xy (a* + b7)
(vi)m=1-(m-12+am-a

Solution:



(i) a*-ab-3a+3b=a(a-b)-3(a-b)
=(a~b)(a-3)
(ix*y-xy*+5cx=5y=xy(x—-p)+5(x-y)
=(x=y)(xy +5)
(iii) a* - ab (1 - b) — b = a* — ab + ab - b
=a(a-b)+b (a-b)=(a-b)(q+ by
(iV)xpP+(x-1y-1=xp* +xy-y-1
=00+ D-10+D)=@@-DE+D
(v) (ax + by)* + (bx — ay)?
=a’ x* + byt + 2abxy + b*x* + a*y* - 2abxy
=gt xt+ B bt 4 Y=gt x + gyt + bix?
bYy? '
= a? (x+y?) + B (x + %) = (x? + %) (a* + bY)

(vi) ab(x* + y*) - xy (@ + %)
= gbx? + aby* — a*xy — b*xy = abx* — a’xy + aby?
- bixy

= abx? — a’xy — bxy + aby?

= ax(bx — ay) — by (bx — ay)

= (bx — ay) (ax — by)
(viym=1-(m-1Y+am-a
=m-D—-(m-172+a(m-1)
=(m-1)(1-(m-1)+a)
=m-D(l-m+1+a)
=(m-1)(2-m+a)

Question 3.

Factorise :
(Ya*-(b-c) (i) 25 2x—-yyP - 16 (x - 2y

1
(iii) 16 (5x + 4)* -9 (3x - 27 (iv) gxz._ E

(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-y) - (4 (x -2
=[5(2x-y) -4 (x-2»)] [5 (2x-y) + 4 (x-2y)
=[10x — 5y — 4x + 8y] [10x — Sy + 4x - 8y]

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

= (6x + 3y) (14x - 13y) =3 (2x + ) (14x - 13y)
(iii) 16 (5x + 4)* - 9 (3x - 2}
=@ (Gx+y)-0GGx-2)Y

=[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)

R I (l)
[w)g‘x—]ﬁ-{h)— 2

1 1
- [3"7][3“1) (@ - b) = (a-b) (a+ B)]

(V) 25(x -2y -4=(5(x-2))P-2°
=[5(x-2)-2][5(x-2y) +2]

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

Question 4.
Factorise :

(i) a* —23a + 42 (ii) a* = 23a - 108
(iii) 1 — 18x — 63x? (iv) 5x* - dxy — 12)*
(WMx@Gx+14)+8  (vi)5—4x (1 +3x)
(vii) x* y* = 3xy — 40

(viii) (3x = 2¥)* - 5 (3x — 2y) - 24

(ix) 12 (a + b)* — (a + b) - 35



Solution:
(i) a*—23a+42

[42 =21 x 2 and 21 + 2 = 23]
=g*-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-27)+4(a-27)
=(@-27) (a+4)
(iii) 1 — 18x — 63x* = | = 21 x + 3x — 63x*
=1(1 -21x)+3x (1 - 21x)
=(1=21Ix) (1 + 3x)
(iv) Sx* — 4xy — 12y*= 5x* — 10xy + 6xy - 12)?
= 5x (x — 2y) + 6y (x = 2y) = (x = 2y) (5x + 6y)
(V) x (3x + 14) + 8 =3x? + 14x + 8
=3x2+ |2x+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? y* — 8xy + Sxy - 40
=xy (xy—8)+5 (xy-8)=(xy—8) (xy +5)
(viii) B3x—2y) -5 (3x-2y)-24
=(Bx-2y)-8(3x-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+b*-21(a+b)+20(a+ b)-35
=3(@+b)[4(a+b)-T7]+5[4(a+b)-T]
=(4a + 4b —T7) (3a + 3b + 5)



Question 5.
Factorise :

(i) 15 (5x — 4)* - 10 (5x - 4)
(i) 3a*x-bx+3a*-b
(ii)b(c—d)P+a(d-c)+3 (c—d)
(iv) axt + by — ab® — x*y
(V)1 -3x-3y-4(x+y)P
Solution:
(D I15(5x—-4Y-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) 3a@*x-bx+3a* - b
=x(Ba*-b)+13a*-b)=(x+1)(3a*~b)
(iiiyb(c—-dP+a(d-c)+3 (c-d)
=h(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'+ Py-x*y=a(x*-b) +y(b*-x?
=a@-b) -y -5b)=x'-b)(a-y)
=(x-b)(x+b)(a-y)

(V)1 -3x-3y-4(x +ypP
=1-3(x+y)-4(x+y?
=1-d(x+y)+(x+y)—4(x +y)y

=1l -4(x+y)]+(x+y)[1-4(x+y)]
=[1-4x—-4y] (1 +x +y)

Question 6.
Factorise :

(i) 2a* - 50a (i) S4a’ b* -6
(iii) 64a* b— 1446  (iv) 2x -y - (2x-)
(V)2 -2xy+yr—-z2  (vi)x*-y'—-2yz-2*



20x*

(vii) 7a* - 567a (viii) Sx* - 9

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 - 144F°
= 16b (4a® — 9b*) = 16b [(2a)* - (3b)*]
= 16b (2a + 3b) (2a - 3b)
(iv) @x-yyY - (2x—y) = (2x-y) [(2x - y)' - 1]
=(2x=-y)Q2x-y-1Q@x-y+1)
(V)x2-2xy+y* -2
=(x* -2y +y) -2 =(x-yP-(2)
=(x-y-2)(x-y+z)
(vi)x? =y =2pz—-zt=x -yt + 2yz + 1)
=x-(yt+tzy=(x-y-z)(x +y+2)
(vii) 7a* - 567a = T7a (a* - 81)

=Ta (a’) - (9

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

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

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

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

a3

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

()9 =x8-9x2 (ii)40 x 5.5 - 40 = 4.5?




Solution:
xyr-x=x(y-2)=x(-2) @ +2)
()9 x 82— 9 x 22=9 (82 - 2%)
=9 (8 —2)(8+2)=9(6)(10) = 540
(ii) 40 x 5.52 — 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 :

(i) (a-3bY =364
(if) 25 (a - 5b)* — 4 (a - 3b)
(iii) a* - 0.36 &*
(iv) a* - 625
(v) x*— 5x* - 36
(vi) 15(2x—yy - 16 (2x=y) - 15
Solution:
(i) (a=3by - 36 1
= (a — 3b)y’ - (6b)
=(a - 3b+ 6b) (a - 3b- 6b)

a’ -b*
=(a + 3b) (a — 9b) L(.:Hb) (ﬂ'b)}

(if) 25 (a - 5b)* — 4 (a - 3b)
=[5 (a - 5b))* - [2 (a - 3b))?
= (Sa - 25b)* - (2a - 6b)
= (5a - 25b + 2a - 6b) (5a — 25b — 2a + 6b)
{a* - b"=(a+b)(a-b)
=(7a =31b) (3a - 19b)



(i) & - 0.36 b
= (a)* - (0.6b)
= (a + 0.6b) (a - 0.6D)
{a* - b*=(a+b)la-b))
(iv) a* - 625 = (a*)? - (25)°
= (a* + 25) (a* - 25)
{@ - b*=(a+b)(a-Db)]
= (¢ +25) {(a)* - (5)")
=(a*+25)(a+5)(a-5)
(v) x*-5x*-36
=(x¥)’ - 5x*- 36

= (- 9x+dx?-36 [~ -36=-9x4
~5=-9+4 ]

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

~15x(-15)=-225
v =225=-25%9
~16=-25+9

=5a(3a-5)+3(3a-5)
=(3a- 5) (S5a+3)

=3 2x-y)-5][5(2x—y) +3]
=(6x — 3y —5)(10x - 5y + 3)

Question 9.
Factorise a2b — b3 Using this result, find the value of 1012 x 100 — 100s.



Solution:
a*b- b’
b (a* - b?)
bla+b)la-5)
Now,
1012 = 100 — 100/
=100 (101* - 100%)
=100 (101 + 100) (101 - 100)
= 100(201) (1)
= 20100

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

301* = 300 — 300°

=300(3012 - 3007

= 300301 + 300) (301 — 300)
= 300 (601) (1)

= 180300
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