Chapter 5. Factorisation

Ex 5.1

Answer 1A.

Axy? - BuHp? - 12wy ?

Here, the common factor is 2xy?,

Dividing throughout by 2xy?, we get

dty® eyt 120y’

2y 2xyt 2yt

= Zxy-3x7 -6

Lo y® - By — 12wy = Dxey® [2::(\,! - 3x* - 6]

Answer 1B.

Sa(x? — v )+ 38b( % — )
Here, the common factor is S(x* — v
Dividing throughout by 5(x* — v, we get
Sa(x? -y | 350(x® - v7)
+
S(x* -y} 5(x*-y¥)
=a+ /b
LoSE(E -+ 3B - v = B - w?Ya+ 7b)

Answer 1C.

iy 4 Sxlyt — 12xy]

Here, the common factor is 2xy,
Dividing throughout by 2xy, we get
2y . Sxlyt  12x%y!

Zxty o ety 2ty

= x4 dwy — 6y

L2y Syt — 12y = 2t + oy — Byt



Answer 1D.

12a° + 158 - 21ab®
Here, the common factor is 3a
Dividing throughout by 3a, we get
2% 155 _ 21ab®
>a 3a 3a
= 4z° + Sab - 7b*
~ 128° + 158 - 21ab® = 34 45° + Sab - 7b2)

Answer 1E.

24m'n® + 56mn? - 72m*°

Here, the common factor is 2nn®,

Dividing throughout by 3a, we get

24m'r®  Sem®n® _ 72min®

gm'm*  8mn*  &m'n®

= 3m'n* + 7m'n® -9

Lo24mint + 56mtn? - 72m*n? = 8m*n*(3min? + 7m'n® - 9)

Answer 1F.

(a-bF-Ja-b)
Here, the common factor is (a- b)
Dividing throughout by (a-b), we get

(a-b¥ 2(a-b)
(a-b) (a-b)
=a-b-2

S (a-b}P-2(a-b)=(a-b)a-b-2)

Answer 1G.

2ep? + %) + 4b(p® + 9°)
Here, the common factor is 2(p? + g°)
Dividing throughout by 2(p? + g%), we get
2ep® + ) 4b(p® + )
T .z, T R
Ap*+q7)  2Ap*+q7)
=a+ b
» 28p?+ g )+ dblp® + g7 = 2(p? + q°)a+ ]




Answer 1H.

8l(p+ af -9 -9
= 8l(p+gf-9Ap +4q)
Here, the common factoris 9p + q)
Dividing throughout by Sp + q), we get
8i(p +q) _Ap+q)

Ap+a) Ap+4a)
=9p+4g)-1
~8lp+a)-%-9q=Ap+q)Bp+a)-1]

Answer 11.

(rmee + ny F + (n — my )®

= M3 + My + 2mnxy + N5 + mAyE - 2mnxy
MSEE + FEy® o2 + e

= mx® + P+ mAy? + nfy?

= ®*(m? + n® )+ yvAm® +n?)

Here, the common factor is (m* +n).
Dividing throughout by (m?® + n?), we get
XA +n®) wiHm? +n®)

(m* +n) (m* +n<)

_ 3@ 4 y2
Llmx+ny P + N - my ) = (mF + nf 0 4y

Answer 1].

3E(x+y )P - Sl + y F

Here, the common factor is 180x + y)°.

Dividing throughout by 18(x + v)*, we get
FE(x+y P S+ )

18(x+y)?  18(x+ y )

=Ax+y)-3

BB VP - Bl v = 180k + v [ x + v - 3]




Answer 1K.

pp?+q® -r?)+ gr* - g -p?)-rip® + g° - r?)

=pp®+d -r)-gd-r+ g+ p?)-rlp?+ g7 - r7)

=plp®+ @ -rf)-gp*+ ¢ -r*)-r(p+ g7 -r7)

Here, the common factor is (p® + g° - ).

Dividing throughout by (p? + g° - r?), we get

plp®+ q*-r*) _gpf+q’-rf)_rip?+q-r?)

(p*+q*-r?) (p*+q"-r7) (pP*+g’-r?)

=p-q-r

Sppt+ - gt - -pT - et g - = P+ g7 - p - g-1)

Answer 2A.

15xy-9x- 25y + 15
(15xy - 9x) - (25y + 15)
3x(5y - 3) - 5(5vy - 3)

= {5y -3)(3x- 5}

Answer 2B.

15x% + 7y - 3x - 35xy

= 15x2 - 3x - 35xy + 7y

= (15%2 - 3x) - (35xy - 7y)

= 3x(5x- 1) - Fyi5x- 1)

= (5x - 1){3x - 7y)
Answer 2C.

9 + 3xy + x2y + 3x

=9+ 3xy + 3x + X2y

(9 + 3xy) + (3x + x2y)
3(3+xy) + w3+ xy)
= {3+ xy)(3+x)

Answer 2D.

8(2a+b)?-8a-4b

= 8(2a + b)2 - (8a + 4b)
=8(2a+b)*-4(2a +b)
= 4(2a + b)[2(2a + b) - 1]
= 4(2a+b)[4a + 2b- 1]



Answer 2E.
Wx-4-x+4

=x(x-4)-1(x-4)
=(x-4){x-1)

Answer 2F.

2m3-5n?- 5m?n + 2mn

= 2m3 + 2mn - 5m?n - 5n2
=(2m3+ 2mn) - (5m?n + 5n?)
=2m(m?2 + n) - 5n(m? + n)

= (m?+n)(2m - 5n})

Answer 2H.

9% + 6x2y? - 4y - bxy

= 9% + 6x2y? - by - 4y
={9x3 + 6x%y?) - (6xy + 4y°)
= 3x%(3x + 2y2) - 2y¢(3x + 2y?)
= (3x + 2y?)(3x2 - 2y)

Answer 2I.

3ax? - 5bx? + 9az2 + 6ay? - 10by? - 15bz2
=3ax? + ay? + 9az® - Sbx? - 10by? - 15bz2
=(3ax? + 6ay? + 9az?) - (5bx? + 10byZ + 15bz?)
=3a(x? + 2y2 + 3z9) - Sh(x? + 2y2 + 3z2)

= (%% + 2y + 3z9)(3a- 5b)

Answer 2J.

Bx7 - 24x%y + 54xy? - 162y>

= (8x7 - 24x2y) + (54xy2 - 162y7)
= Bx2(x - 3y) + 54v2(x - 3y)

= (x - 3y)(8x? + 54y?)



Answer 2K.

2a+b+3c-d+(2a+b)¥+(2a+b)23c-d)
=(2a+b+3c-d)+[(2a+b)3+(2a+b)%(3c-d)]
=1(2a+b+3c-d) +(2a+b)%(2a+b+3c-d)
=(2a+b+3c-d)[1+(2a+b)?

Answer 2L.

xylaZ+ 1) +alxZ+v9)

- P

= aZxy + xy + ax
=(aZxy + ax?) + (ay? + xy)
= axlay + x) +vilay + x|

=(ay +x)(ax +v)

Answer 2M.

P32+ (p + 1) +p
=D23<2+DK3+K+D
=(p%x? +px3) + (p+x)
=px?(p+x)+ 1(p+x)
= (p+x)(px? + 1)

Answer 2N.

x? - (p+q)x+pg
=xZ- px-qgx+pq

= (x2- px) - (gx + pa)
=x(x-p)-alx-p)
=(x-p)x-q)



Answer 20.

Answer 2P.

X+y+mx+y)
=(x+y)+mix+y)

=[x +y}1+m)

Answer 2Q.

Lzueff—izx—i

i
= 1+16x2+§] (12x J

3
=
= (—1J2+(4}<) +2x—x4}<} 12:><+—J

¢
5%

.,
("1 W2

= | — + 4x —3[4}<+—J
L S g S
¢ %2

= i+-’4>-r: —3[—1+4XJ
DX 3 5x
¢ \

= i+-’4>-r: [i+4:><—3J
L o FAN)

Answer 2R.

2p(a?- 2b%) - 14p + (a2 - 2b%)2 - 7(a? - 2b9)
= 2p(aZ- 2b2) + (a2- 2b2)2- 14p- 7(a? - 2b?)
=[2p(a?- 2b?) + (a2 - 2b2)2] - [14p + 7(aZ - 2b7)]
= (aZ- 2b2)(2p +a2- 2b?) - 7(2p + a2 - 2b?)

= (2p+ a2-2b?)(aZ- 2b2-7)



Ex 5.2
Answer 1Q.

xZ+6x+8

=xZ+4x+2x+8
=w(x+4)+2(x+ 4
=k +4)x+2)

Answer 1B.

%2 - 11x + 24

=xZ-8x-3x+24
= x(x - 8) - 3{x- 8)
=(x-8)(x-3)

Answer 1C.

x2 +5x-6
=x2+6x-%x-6
=x(x+6)-1x+ &)
=(x+6)x-1)

Answer 1D.

p2-12p- 64
=p®-16p+4p- 64
=pip-16) + 4{p- 16}
=(p-16)(p+ 4)

Answer 1E.

y2- 2y - 24
=y2- 6y +4y-24
=yly-6) +4{y- &)
=(y - 6)(y +4)



Answer 1F.

3x2+ 19x- 14
= 3x2 4+ 21x-2x-14
=3x(x+7)-2(x+7)
={x+7)(3x-2)

Answer 1G.

15a<-14a- 16

=1532- 243+ 10a- 16
= 3a(5a-8)+2(5a-8)
=(5a-8){3a+2)

Answer 1H.

12+ x - 6x2

=12+ 9x - Bx - 6x=
=3(4 + 3x) - 2x(4 + 3x)
=(4+3x)(3-2%)

Answer 11.

T2+ 40x-12

=7x2+42x-2x-12
= Txlx+6) - 2(x + 6)
=(x+607x-2)

Answer 2A.

5% - 17xy + 6y?

=5x2 - 15xy - 2xy + &y?
= Dxfx - 3y) - 2v(x - 3y)
= (x - 3y)(5x - 2y)

Answer 2B.

9x2- 22xy + By?

= Gx< - 18xy - dxy + By2
= 9x(x - 2y) - 4y(x - 2v)
= (x - 2y)(Fx - 4y)



Answer 2C.

%3 + 5x2y - 12xy2
= 2%7 + Bx?y - 3xdy - 12xy?
= 2%2(x + 4y) - 3xy(x + 4y)

=[x+ 4*;}{2:{2 - 3xy)
= [+ (2% - 3y)
= w(x + dy) (2% - Iv)

Answer 2D.

x2yZ + 15xy - 16

=xZy? 4+ 16xy - xy - 16
=wylxy + 18) - 1{xy + 16)
=[xy + 16)(xy - 1)

Answer 2E.

(2p+a)?-10p-5q-6
=(2p+a)*-(10p-50) -6
=(2p+a)?-5(2p+a)-6
=(2p+a)?-6(2p+a)+(2p+a)-6
={2p+aq)i2p+q-6)+12p+q-6)
=(2p+a-6)(2p+q+1)

Answer 2F.

y2+3y+2+by+2b
=yl+y+2y+2+hby+2b
—y2+y+by+2y+2+2b
=yly+1+hb)+2{v+1+hb)
=(y+1+b)ly+2)



Answer 2G.

w9y - Bx?y? + 15xy

= x3y3 - 3x2y? - 5x2yZ + 15xy
= x2y2(xy - 3) - Sxy(xy - 3)

= (xy - 3)(x%y? - 5xy)

= (xy - 3)xy(xy - 5)

= xy(xy - 3}{xy - 5)

Answer 2H.

6437 — 19% + 53

= 64357 - 10% - 9% + 543

- EK(Bﬁx—S)—ﬁ(Buﬁx—S)
- (343:-5)(2c- )

Answer 2I.

2552 - 7x - 35
= 2452 - 10% + 3x - 35
= E\EK[X—'\E)+3[X—£)

- (x- 45)(245x+ 3]

Answer 3A.

5(3x+y)2+6(3x +y)-8
=5(3x+y)?+ 10(3x +y) - 4(3x +v)- 8
=5(3x+y)(3x+y+2)-43x+y+2)
=(3x+y+ 2)[5(3x +v)-4]

Answer 3B.

5-4(a-b)-12{a-b)2
=5-10{a-b) + &(a-b) - 12(a - b)2
=5[1-2(a-b)]+ é(a-b)[1- 2{(a-b)]
=[5+ 6(a-b)][1- 2(a-b)]

= (5 + 6a- 6b)(1- 2a+ 2b)



Answer 3C.

(3a-2b)2+ 3(3a- 2b)- 10

=(3a-2b)?+ 5(3a-2b)- 2(3a- 2b) - 10
=(3a-2b)(3a-2b+5)-2(3a-2b+5)
=({3a-2b+5)l(3a-2b-2)

Answer 3D.

(a®-2a)?-23(a%-2a) + 120
=(aZ-2a)2- 15(a?- 2a) - B(a®- 2a) + 120
=(a?- 2a)(a®-2a- 15)- 8(a?- 2a- 15)
=(aZ-2a-15)(a?-2a-8)
=(aZ?-5a+3a-15)(aZ-4a+2a-8)
=[ala-5)+3{a-5)][ala-4)+ 2{a- 4)]
=[(a-5)(a + 3)][(a-4)(a + 2)]
=(a-5)(a+3)a-4)a+2)
=(a+2)(a+3)a-4)a-5)

Answer 3E.

(3 +4)2 - Sxy - 20y - by2

= (x+4)%- Sy(x+4) - by?
=(x+4)2- by(x +4) + y(x +4) - by?
=(x+4)x+4-by) +yix+4-by)
=(x+4-by)ix+d+y)
=x-by+4)x+y+4)

Answer 3F.

7ix-2)2-13(x-2)-2
=7(x-2)2-14(x-2)+ (x-2)-2
=7(x-2)(x-2-2)+ L{x-2-2)
=T x-2)x-4)+ Lx-4)
=(x-4)[7(x-2)+1]
=(x-4)(7x-14+1)
=(x-4)(7x-13)



Answer 3G.

12-(y+y3)(8-y-y?)
=12-al8-a)[Taking y + y2 =a]
=12-8a+a?

=12-6a-2a+a’
=H(2-a)-al2-a)

=(2-a)(6-a)
=[2-ly+yAl6-ly+y2)]
=(2-y-yI)6-y-yI
=(2-2y+y-yI)(6-3y+2y-y?)
=[2(1-y)+y(1-y)[3(2-y)+y(2-¥)]
=[{1-y)N2+y)l(2-y)3+vy)]
=(1-yN2+y}N2-y)3+y)

=(y- 1)y +2)(y - 2){y + 3)

Answer 3H.

(p?+p)2-B(p? +p) + 12
=(p?+p)2-6(p?+p)-2(p? + p) + 12
=(p?+p)(p?+p-6)-2(p*+p-6)
=(p®+p-6)(p?+p-2)
=(p?+3p-2p-6)(p?+2p-p-2)
=[p(p+3)-2(p+ 3)]lp(p + 2} - 1(p + 2]]
=[(p+3)p-2)]lp+ 2)(p- 1)]
=(p+3)p-2)p+2)p-1)

Answer 4A.

(y2-3y)y2-3y+7)+10

= ala+ 7) + 10 [taking (y2 - 3y) = a]
=aZ+7a+10
=a+5a+2a+10
=ala+5)+2(a+5)
=(a+5}a+2)

={y2-3y +5)(y?-3y+2)
=(y?-3y+5)ly2-2y-y+2)
=(y2-3y +5)yly-2)- 1ly-2)]
={y?-3y+5)[ly- 2)(y- 1)]
={y- Uly-2)(y?-3y+5)



Answer 4B.

(t2-t)(4t2-4t-5)-6

= (t2-t)[4(t*-t)-5]- &

= a[4a-5]- 6 [Taking (t2- t) = a]
=43%-53-6
=43%-8a+3a-6
=4a(a-2)+3(a-2)
=(a-2)(4a+3)

=(t2-t- 2)[4it2- 1) + 3]

=(t2- 2t +t-2)(4t2- 4t + 3)
=[tt-2) + 1(t - 2))(4t2 - 4t + 3)
=[(t- 2)(t + 1)]i4t2 - 4t + 3)
=(t+1)(t-2)(4t?- 4t + 3)

Answer 4C.

12(2x% - 3y)2- 1(2x- 3y) - 1

= 12a2- a- 1 [Taking (2x - 3y) = a]
=12a2-4a+3a-1
=4a(3z-1)+1{3a-1)
=(3a-1)(4a+1)

= [3(2x - 3y) - 1][4({2x - 3y) + 1]
=(6x-9y-1)(8x- 12y + 1)

Answer 4D.

&-5x+5y+(x-y)?
=6-5(x-y)+(x-y)?
=6-3x-y)-2(x-y)+ (x-y)?
=3[2-(x-y)]- (x-v)[2-(x-¥)]
=32-x+y)-(x-y)(2-x+y)
=(2-x+y)[3-x+vy)



Answer 4E.

2% + 2 -1

(12x +% - 6]
(12x + 9% -8x-6)

= Z[3x(4x+3) - 2(4x + 3)]
= =[(4x+ 3)(3x- 2]

[+ 3)[3x - 2)

O‘uln—u O‘ull—l— Iij"‘ull—L

Answer 4F.

P4+ 23p2g2 + 90g*?

- 4+ 18[]12[12 1 SquE i gnq-ﬂf

= p2(p? + 18g?) + 5q2(p2 + 18g?)
= (p? + 180%)(p? + 507)

Answer 4G.

2a3+5a2b - 12ab?

=23+ Ba?b - 3a°b - 12ab”
= 2a?(a + 4b) - 3ab(a + 4b)
= (a + 4b){2a2 - 3ab)

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

= ala + 4b){2a - 3b)



Ex 5.3

Answer 1A.

xZ-16
=}{2-42
=(x-4)(x+4)

Answer 1B.

64x2 - 121y2

= (8x)?- (11y)?
= (8- 11y)(8x + 11y)

Answer 1C.

441-81y?
=(21)2- (9y)?
=(21-9y}(21 + 9y)
= 3(7 - 3y}3(7 + 3y)
=9(7-3y)(7 + 3y)

Answer 1D.

w2 - 196
= (x%)2-(14)2
=(x7-14)(x>+ 14)

Answer 1E.

625 - b2
=(25)2 - (b)?
=(25-h)(25 +h)



Answer 1F.

[
=
[ h ]

[

.
L] —

=
T
[ ]

Answer 1G.

Sxy? - 18x°
= 2x(4y? - 9x7)

= 2x[(2y)? - (3x)7]
= 2%[(2vy - 3x)(2y + 3x)]
= 2%(2vy - 3x)(2y + 3x)

Answer 1H.

16a*-81b*

= (4a?)2- (9b?)?

= (4a%- 9b?)(4a® + 9b?)
=[(2a)2- (3b)?](4a? + 9b?)

= [(2a - 3b)(2a + 3b)]{4aZ + 9b?)
= (2a- 3b)(2a + 3b)(4a2 + 9b?)

Answer 11.

ala-1)-bb-1)
=aZ-a-b?+b
=a2-b2-a+b

= (a®-b?)- (a-b)
=(a-b){la+bh)-{a-b)
=(a-b)la+b-1)

Answer 1].

(x+y)%-1

= (x+y)?-(1)?
=(x+y+1)(x+y-1)



Answer 1K.

xZ +y2-z2 - 2xy
=xZ+y?-2xy-z2
=(x2+y?- 2xy) - 22
= (x-y)?- (2
=(x-y-2){x-y+z)

Answer 1L.

(x-2y)?-22
= (x-2y)?- ()2
=(x-2v-zZ)[x-2v+2)

Answer 2A.

9a-b)?-(a+b)?
=[3(a-b)]*-(a+b)?
=[3{a-b)-(a+b)][3(a-b)+(a+b]
=(3da-3b-a-bjl3a-3b+a+h)
=(2a-4b)(4a-2b)
=2(a-2b)2(Z2a-b)
=4{a-2b)(2a-b)

Answer 2B.

25(x - y)¢ - 49(c - d)2

=[5(x-y)I%- [7(c-d)]?
=[5(x-y) - 7{c -d)][5(x - v) + 7(c - d]]
= (5% - 5y - 7c+ 7d)(5x - Sy + 7c - 7d)

Answer 2C.

(2a-b)2-9(3c-d)?
=(2a-b)2-[3(3c-d)]?

=[(2a-b) - 3{3c-d)][{2a-b) + 3(3c- d)]
=(2a-b-9c+3d){2a-b+ 9c- 3d)



Answer 2D.
b2 - 2bc + c2 - a2
= (b%- 2bc +c?) - a?

= (b-c)?-(a)?
={b-c-a)lb-c+a)

Answer 2E.
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Answer 2F.

[J{2+‘f2' 2}2'4)&'2 2
e —22}2 [Exﬂz

24+y2-22- Zxy){x2 +y2- 22+ 2xy)

= (x?
=[x
= [(x2 +y2- 2xy) - 22][ (6% + y2 + 2xy) - 27]
[(x-y)2-22][x + )2 - 27
=[(x-y-z)x-y+2)]llx +y-z)x+y+2)]
=(x-y-zZ)x-y+Zx+y-z)x+vy+2)

Answer 2G.

aZ+b?2-c2-d?+ 2ab- 2cd

= (a2 + b2+ 2ab) - (cZ +d? + 2cd)
{a+b)?-(c+d)?
(a+b+c+difa+b-c-d)

Answer 2H.

Axy - x? - 4y? + 22
=72 - %2 - 4y2 + 4xy
=22 - (x2 + 4y? - 4xy)
=72 - (x- 2y)2

=[z-(x-2y)llz + (x- 2vy)]
=(z-®X+2y){z +x-2vy)



Answer 2I.

4x2-12ax-y2-z2-2yz + 9a2
= [4x2 - 12ax + 9a9) - (y2 + 22 + 2yz)

= (2x- 3a)2- (y +2)2
=[(2x- 3a) + (y + 2)][(2x - 3a) - [y + 2)]
=[2n-3a+vy+z)(2x-3a-vy-z)

Answer 2J].

(x+y)3-x-y
= (x +y)x+y)Z- {x+y)

= (x+y)l(x +y)2-1]
= (x+y)llx+y+ 1) (x+y-1)]
=(m+ylx+y+Lix+yv-1)

Answer 2K.

yieyZ+d
=y*+2y2+1-y?
=ly$ 1 -7
=(y2+1+y)ly2+1-y)

Answer 2L.
(a2 - b?)(c2 - d?) - 4abcd
= a2c?- 32d? - b?c? + b2d? - 4abed
= a?c? + b?d? - 2abcd - a%d? - b%c? - 2abcd
= (a%c? + b*d? - 2abcd) - (a?d? + b%c? + 2abcd)
= (ac - bd)? - (ad + bc)?

= [{ac - bd) + [ad + bc)][{ac - bd) - (ad + bc)]
= (ac - bd + ad + bc)lac - bd - ad - bc)

Answer 3A.

(3% - 2%+ 3)[x? + 2x + 3)
[x3+3—2x][x3+3+ Ex]
= [ +3) - 2][[x* + 3) + 2x]
[+ 3] - ()

| 2

3
x? + 3] -



Answer 3B.

(x* = 2%+ 3)(x* - 2x - 3)
|:|[>c3 - 2x) + 3:|[ (x* - 2x) + 3:|
(x* - 2><j i

= (%* - 2)

Answer 3C.
|[><1 + 2}(—3)@5 - 2x +3)
[ (2x - 3)|[x* - (2x - 3]
- (2% -3
~ (2% - 3¥

Answer 4A.

1 3
wir T4 l-6By-Z
LIS W

.
= y2+%+1J—[Ey+§]
\, y g

- z
- 'g+i} —6[y+i]
L2y 2y
b
1 1
=| v+ v+——6J
' EEJ( 2y

Answer 4B.

z 1 3
45 +@_2_65+E

i 1 3
< 452 i 2] [E:':a—g]

S
e




Answer 4C.

Answer 4D.

At 4 25yt 4 19x2y2
= x4 25yt + 2003y — wy®

(2><2)2 (53?)2 + 2% (23) x (5y2) - x3y?
- | 2 (20)x(5v7) |- 2
[zx ey ] xy)?

- (zx + By? - xy)(zx - By + xy)

Answer 4E.




Answer 4F.

Ex? — w® — oyt + 3x -3y
= %%+ AT -y - oy + 3x - 3y
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