Chapter 5. Factorisation

Ex 5.1

Answer 1A.

Py — By Rp® — 1 2y?

Here, the common factor is 2xy=.

Dividing throughout by Zxy?, we get

dxPy?® BxPE 1xy®

L

= 2xy-3x° -6

Lo Py - Byt - 12wy® = 2><y2(2><y - 3x* - 6]

Answer 1B.

Sal - yF+ 3800 - v
Here, the common factor is S(x% - v7).
Dividing throughout by 5(x — v, we get
Sa(x® - ) 350(x® - v*)
+
S(x* -y*) o S(x - v7)
=a+ /b
L BAxT -y + 38 - wR) = 5x® - v?Ya+ 7b)

Answer 1C.

x5y 4 Syt — 12wy

Here, the common factor is 2xby,
Dividing throughout by 2x%y, we get
23 .\ Sx’yt  12x%y

2Py Zxty 2wty

= x1 + Gy — By

L2y + By — 120y = 2ty + Ay — By



Answer 1D.

12a° + 15a% - 21ab?
Hers, the common factor is 3a
Dividing throughout by 3a, we get
1257 > 15a  21ab®
3a 2a 34
= 45 + Sab - 7b?
» 12a° + 1558% - 21ab® = 34 45 + Sab - 7b*)

Answer 1E.

24m'n® + 56mT?! - 72mn’

Here, the common factor is 8mfn?,

Dividing throughcut by 3a, we get

24mn® .\ S56mn® _ 72mn’

Em'n®  2mm*  8mn®

=3m*n' +7m'n* -9

Lo29mint + 56mtnt - 72mtnt = Brmtnf(3mtn? + Frmint - 9)

Answer 1F.

(a-bF-2a-b)
Here, the commeon factor is (a- b,
Dividing throughout by (a-b), we get

(a-b}f 2(a-b)
(a-b) (a-b]
—a-b-2

- (a-bP -2fa-b)=(a-bla-b -2

Answer 1G.

2ap® + q°) + 4b(p* + q°)
Here, the common factor is 2(p® + g°)
Dividing throughout by 2(p® + g°), we get
2ap® + ¢°)  4blp® + q°)
7 2. T 2
Ap*+g)  Ap +q7)
=a+ b
»28p®+ g )+ 4b(p® + g*) = 2(p? + q%)(a+ )




Answer 1H.

8l(p+gF - -9q
=81p+gF-9p+q)
Here, the common factor is S9p + gl
Dividing throughout by Sp + g), we get
8lp+ g Ap+q)
Sp+aq) Ap+d)
=Sp+g)-1
L 8Up+af--9q=-9Ap+ B+ a)-1]

Answer 11.

(s + ny F + (ns — my )°

= Mm%%? + N*y? + 2mnxy + N7x° + M3y - 2mnxy
Mm% + Ny + n%x% + moy*®

Mm% + % + may© + my®

*2(m? + 1)+ vEH me + n®)

Here, the common factor is (m? +n).
Dividing throughout by (m® + n?), we get
Hmf +0°) . vim® £nt)

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

— o P

lm 4+ ny P+ (- my ) = (m® + P 0k 4 y2)

Answer 1].

3+ y P =5 x + y P

Here, the common factor is 180x + v)%

Dividing throughout by 18(x + v, we get
36(x+y)  Sdix+ yF

180x+y)® 180+ v )

= Ax+y)-3

CBE P - B+ ) = 180+ v F[ x + v - 3]




Answer 1K.

p(p?+ g*-r3)+ gr* - g* -p?)-r(p® + ¢ - r?)

=plp?+ g -rf)-g-rf+ g®+ p?)-r(p?+ g° - 1)

=pp?+ g -r-gp®+ g - -rlp+ g° - 17

Here, the common factor is (p? + q* - ),

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

plp?+ °-r?) _gp?+q®-r?) _rip®+ g -r?)

(p?+g*-r?) (p*+q°-r?) (p*+ g -r?)

=p-g-r

Lplpf gt -t - gf - pH)-rpf e gt - = pF g -rAp-q-1)

Answer 2A.

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

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

Answer 2B.

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

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

= (15x2 - 3x) - (35xy - 7y)

= Jx(5x - 1) - Fy(5x - 1)

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

9 + Ixy + %2y + 3x

= O+ 3uy + 3x + w2y

= (9 + 3xy) + (3x + x2y)
=33+ xy) +y(3 + xy)
=(3+xy)3+x)

Answer 2D.

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

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



Answer 2E.
X(x-4)-x+4

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

Answer 2F.

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

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

= (mZ+ n)(2m - 5n)

Answer 2H.

9x3 + 6x%y? - 4y - bxy

= 9% + 6x2y? - bxy - 4y

= (9x%+ 6x7y?) - (6xy +4y°)
= 3x2(3x + 2y2) - 2y(3x + 2y?)
= (3x + 2y2)(3x= - 2v)

Answer 2I.

3ax? - 5bx? + 9az? + 6ay? - 10by? - 15bz?

= 3ax? + bay? + 9az? - Shx? - 10byZ - 15bz2
=(3ax? + 6ay? + 9az?) - (5bx? + 10by< + 15bz7)
= 3a(x? + 2y? + 372) - 5b(xZ + 2y2 + 3z9)

=(x?+ 2y® + 3z%)(3a- 5h)

Answer 2].

8x3 - 24x2y + 54xy? - 162y

= (8x3 - 24x2y) + (54xy? - 162y
= 8x2(x - 3y) + S4yZ(x - 3y)

= (% - 3y)(8x2 + 54y?)



Answer 2K.

Z2a+b+3c-d+(2a+h)°+(2a+b)%(3c-d)
=(2a+b+3c-d)+[(2a+b)? + (2a+ b)2(3c - d)]
=1(2a+b+3c-d)+(2a+b)?(2a+b+3c-d)
={2a+b+3c-d)[1+(2a+h)?

Answer 2L.

xy(a?+ 1) + a{x? + y?)

2 4 ay2

=aZxy + xy + ax
= (aZxy + ax?) + (ay® + xy)
= axlay + x) +ylay +x)

=lay +x)(ax +y)

Answer 2M.

P22+ (px? + L)x +p
=52 +pS+x+p
=(p?x% +px%) + (p+x)
=px?(p+x)+ 1(p+x)
= (p+x)(px?+1)

Answer 2N.

xZ - (p+aq)x+pq
=x2- px-qgx+ pg

= (x%-px) - (gx + pa)
=x(x-p)-alx-p)
=(x-p)x-a)



Answer 20.

Answer 2P.

X +y+mix+y)

=(x+y)+mix+y)

(x +y)(1+m)

Answer 2Q.
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Answer 2R.

2p(a2- 2b2) - 14p + (a2- 2b%)2 - 7(a2- 2b?)

= 2p(a?- 2b3) + (a2- 2b?%)2 - 14p- 7(a?- 2b?)
[2p(a? - 2b2) + (a2 - 2b2)2] - [14p + 7(a2 - 2b2)]
(a2 - 2b2)(2p + a2- 2b2) - 7(2p + a2 - 2b?)

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



Ex 5.2

Answer 1Q.

*xZ+6x+8

=x?+ dx+ 2x + 8
= ¥(x + 4) + 2(x + 4]
=(x+4)(x+2)

Answer 1B.

x2 - 11x + 24

=x2-8Bx-3x+ 24
=¥(x - 8) - 3{x-8)
=(x-8){x-3)

Answer 1C.

¥2+5x-6
=x2+6x-x-6
=x[x+6)-1x+8)
=(x+6)x-1)

Answer 1D.

p2-12p- 64
=p?-16p+4p- 64
=plp-16)+4(p- 16)
=(p-16)(p+4)

Answer 1E.

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



Answer 1F.

3x2+19x- 14
= 3x2+ 21x-2x- 14
=3x(x+7)-2(x+7)
=(x+7N3x-2)

Answer 1G.

15a%-14a- 16

= 15a2- 243+ 10a- 16
= 3al5a-8)+2(5a-8)
= (5a-8)(3a+2)

Answer 1H.

12 + % - 6x2

=12 + 9x - Bx - 6x2
=3(4 + 3x) - 2x(4 + 3x)
={4+3x%)(3-2x)

Answer 11I.

T2+ 40x - 12
=7x2+42x-2x-12
= Tx(x+ &) - 2(x+ 6)
=[x +b6) x-2)

Answer 2A.

Sx2- 17xy + 6y?

= 5x2- 15xy - 2xy + 6y2
= 5x(x - 3y) - 2y(x - 3v)
=[x - 3y)5x - 2y)

Answer 2B.

9% - 22%y + By?

= 9x2 - 18xy - 4xy + By?
= 9xlx - 2y) - dy(x - 2v)
= (x - 2y)(9x - 4y)



Answer 2C.

2%+ Sx?y - 12xy?

= 2%7 + Bx2y - 3xdy - 12xy?
= 2%2(x + 4y} - Fuy(x + dy)
= (x +4y)(2x2 - 3xy)

= (x +dy)x(2x - 3y)

= xlx + dy) (2w - Jy)

Answer 2D.

xZyZ + 15xy - 16

=xZy? 4+ 16xy - xy - 16

= ¥y(xy + 18) - 1{xy + 18)
= (xy + 16)(xy - 1)

Answer 2E.

(2p+q)?-10p-5q-6
=(2p+q)?-(10p-5q)- 6
=(2p+q)?2-5(2p+q)-6

=(2p+a)?-6(2p+a)+(2p+a)-6
=(2p+q)(2p+q-6)+1{2p+q-6)
=(2p+q-6){2p+q+1)

Answer 2F.

v2+3y+2+by+2b
=yZty+2y+2+by+2b

=y?+y+by+2y+2+2b
=yly+1+b)+2{v+1+h)
=ly+1+h)ly+2)



Answer 2G.

%3y - 8x2y? + 15xy

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

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

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

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

Answer 2H.

B3x% — 19% + 53
= 64352 - 10x - T + 543

- 2x(3¢§x—5)—£(3¢§x—5)
- (3x-5)(2x- )

Answer 2I.

252 = 7w - 35
= 25x% - 10x + 3x - 35
= Exﬁx[x—«E%B[x—u’E)

- [x- 4B)(24Bx+ 3]

Answer 3A.

5(3x+y)? +6(3x +y) -8

= 5(3x+y)?+ 10(3x +y) - 4(3x +y)- 8
=5(3x+y)(3x+y+2)-4(3x+y+2)

= (3x+y+ 2)[5(3x +y) -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)2+ 5(3a-2b)- 2(3a-2b) - 10
=(3a-2b)(3a-2b+5)-2(3a-2b+5)
=(3a-2b+5)((3a-2b-2)

Answer 3D.

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

[

(

=[la-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.

(x+4)2- 5xy - 20y - 6y
=(x+4)2- Sy{x +4) - by?

= (x+4)2- by(x +4) + y(x + 4) - by?
=(x+4){x+4- by +yx+4-by)
=(x+4-by)x+4+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
=7x-2)x-2-2) +1{x-2-2)
=7 x-2Nx-4)+ 1x-4)
=(x-4)[7(x-2)+1]
=(x-4)(7x-14+1)
=(x-4)(7x- 13)



Answer 3G.

12-(y +y2)(8-y-y?)
=12-a(8-a)[Taking v + v2 = a]
=12-8a+a?
=12-6a-2a+a?
=4(2-a)-al2-a)

=(2-a)(6-a)
=[2-(y+yAl6 - ly+y3)]
=(2-y-y2)(6-y-y?)
=(2-2y+y-y2)(6-3y+2y-y?)
=[2(1-y)+y(1-y][3(2-y) +y(2-¥)]
=[(1-yN2+y)]2-y)(3+y)]
=(1-y}2+y)(2-¥)(3+y)
={y-1ly+2)(y-2)(y+3)

Answer 3H.

(p?+p)?-8(p?+p)+ 12
={p?+p)?-6(p?+p)- 2(p? + p) + 12
=(p?+p)ip?+p-6)-2(p>+p-6)
=(p?+p-é)(p?+p-2)
=(p?+3p-2p-6)(p? +2p-p-2)
=[plp+3)- 2(p+ 3)][p(p+ 2)- 1(p + 2)]
=[(p+3)(p- 2)]l{p + 2)(p- 1)]
={p+3)ip-2ip+2)(p-1)

Answer 4A.

(¥2-3yly?-3y+7)+ 10
=ala+ 7) + 10 [taking (y2- 3y) = a]
=aZ+7a+10

=a2+53+2a+10
=ala+5)+2(a+5)
={a+5)a+2)

=(y2-3y+5)ly?-3y+2)
=(y?-3y+5)ly?-2y-y+2)
=(y2-3y+5)lyly-2)- 1y-2)]
=(y2-3y +5)lly- 2)(y- 1]
={y-1ly-2)ly?-3y+5)



Answer 4B.

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

= (t2-t)[4{t>-t)- 5]- 6

=al4a- 5]- 6[Taking (t2- ) = a]
=432-53-6
=43°-8a+3a-6
=4a(a-2)+3{a-2)

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

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

= (t2- 2t +t- 2)(4t2- 4t + 3)

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

= (t+ 1)(t- 2)(4t2- 4t + 3)

Answer 4C.

12(2%- 3y)2- 1(2x- 3y)- 1
=12a%- a- 1 [Taking (2x - 3y) = a]

=12a?-4a+3a-1
=4a(3a-1)+1(3a- 1)
=(3a-1){4a+1)

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

Answer 4D.

6-5x+5y+(x-y)2
=6-5(x-y) +(x-y)?
=6-3(x-y)-20x-y) + (x-v)?
=3[2-(x-y)]- (x-v)[2- (x-v)]
=32-x+y)-(x-yi(2-x+y)
=(2-x+vy)[3-u+vy)



Answer 4E.
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125 + x - 6)

12%% 4+ Ox - 8x - 6)

O“lll—'- G‘-II—'- | — Cﬁ||—h O“.||—-

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

[4x+ 3)[3x - 2]

Answer 4F.

P4+ 23p2g? + 90g?

- 4_'_ mpzqz ¥ EquE S 9[}[:]4

= p2(p2 + 1892) + 5a2(p2 + 1893
= (p? + 180%)(p? + 507)

Answer 4G.

2a+5a32b- 12ab?
=2a%+8a%b-3aZb- 12ab?
= 2a2(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
=K2'42
=(x-4)(x+4)

Answer 1B.

64x2-121y2

= (8x)2- (11y)?
= (8x - 11y)(8x + 11y)

Answer 1C.

441-81y?
=(21)2- (9y)?
=({21-9y)(21+ 9y)
=3(7 - 3y)3(7 + 3y)
=97 - 3y)7 + 3y)

Answer 1D.

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

Answer 1E.

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



Answer 1F.
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Answer 1G.

Bxy? - 18x~
= 2[4y - 9x2)

= 2x[(2y)? - (3x)?]
= 2x%[(2v - 3x)(2y + 3x)]
= 2%(2y - 3x){2y + 3x)

Answer 1H.

16a*-81b*

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

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

= [(2a - 3b)(2a + 3b)](4a2 + 9b2)
= (2a- 3b)(2a + 3b)(4aZ + 9b2)

Answer 11.

ala-1)-blb-1)
=a’-a-b%+h
a-b2-a+b
(a?-b?) - (a-b)
(a-bjla+b)-({a-b)
(a-b)la+b-1)

a

Answer 1].

(x+y)*-1

= (x+y)2-(1)?
=(x+y+1)(x+vy-1)



Answer 1K.

x24y2 72 2y
=xZ+y?-2xy-z?
=(x2 +y2-2xy)-z2
= (x-y)?- (2)?
=(x-y-z)lx-y+2)

Answer 1L.

(x-2y)?-22
= (x- 2y)?- (z)?
=(x-2y-z)(x-2y+32)

Answer 2A.

9a-b)-(a+b)?

=[3(a-b)%- (a+b)?
=[3(a-b)-(a+b)][3(a-b)+(a+b)]
=(3a-3b-a-b)3a-3b+a+h)
=(2a3-4b)(4z-2b)
=2a-2b)2(2a-b)
=4({3-2b)(2a-b)

Answer 2B.

25(x - y)2 - 49(c - d)?
=[5(x-y)?-[7{c-d)]?

= [5(x -y} - 7{c - d)][5(x - v} + 7ic - d)]
= (5% -5y -7c+ 7d)(5x- 5y + 7c-7d)

Answer 2C.

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

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



Answer 2D.
b? - 2bc +c? - a2
= (b%- 2bc +¢?) - a2

=(b-c)?-(a)?
=(b-c-ajlb-c+a)

Answer 2E.
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Answer 2F.

(x2 +y2 - 22)2 - dx2y2

= (x2 +y2-22)2- (2xy)?

= {xz + yz -z2- Exy:ll[xz + yz -7+ Zuy)

= [(x2 +y2 - 2xy) - 22][(% + y2 + 2xy) - 27]
=[(x-y)?- 22[(x + y)?- 22

=[lx-y-z)x-y+z)ll{x+y-z)(x+y+z)]
=(x-y-zlx-y+2)x+y-Z)(x+y+2)

Answer 2G.

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

= (a2 + b2 + 2ab) - (c2 + d? + 2cd)
={a+b)-(c+d)?
={(a+b+c+d)la+b-c-d)

Answer 2H.

Axy - x2 - dy? + 22
=z2-x2 - 4y? + 4xy

=72 - (x° + dy? - 4xy)
=22~ (x- 2y)

=[z- (x-2y)l[z + (x- 2y)]
=(z-x+2y)(z + x - 2y)



Answer 2I.

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

= (2x-3a)2- [y +2)2
= [(2x- 3a) + (y + z}][(2x - 3a) - (y + z)]
=(2x-3a+y+z)idx-3a-y-z)

Answer 2J.

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

= (x +y)lix +y)?-1]
=(x+y)lx+y+1)x+y-1)]
=(K+y)x+y+ Lix+y-1)

Answer 2K.
y4+ y2+ 1
=yt 2y2+1-y?
=ly=+ 1
=(y2+1+y)(y?+1-y)

Answer 2L.
(a2 - b?)(c2 - d?) - 4abcd
= aZc?- 32d2 - b?c? + b2d? - 4abcd
= aZc? + b%d? - 2abed - 32d? - b%c2 - 2abed
= (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 - b)

Answer 3A.

(:{1 —2>-c:+3:|(>-c:2 + 2% + 3]

[:x:a st 3—2::(][3:3 + 3+ Ex]

= [[::c:1 +3)- 2><:|[[><3 + 3]+ Ex:|
[+ 3] - (2x)

[+ 3)

x? 4 3] -



Answer 3B.

(x* = 2%+ 3)({x* - 2x - 3)

ll

x* = 2x) + 3}[[){2 - 2%) + 3:|

2 2

= (xl - 2><j - (3)
= (xz - 2:4)2 -9
Answer 3C.

|[>::1 % EX—E)(XE —2>c:+3:|

[

(2x -3)][x* - (2x - 3]
- (2% -3
- (2% - 3¥

Answer 4A.

":,."2

¢

'

Y
¢

Y

+i2+1—6y—§
by

Y

y2+%+1]—(6y+§]
L Yy

2
1 1
— | -5 =
WEEJ [WEJ

y+i y+i—ﬁ5
2y i

Answer 4B.

1

46 4t _ D G

b

{4az+i2—2J—[6.a—i]

o 2] Ad)
o Do



Answer 4C.

Answer 4D.

At 4 28yt 4 19032
= At ¢ 25yt ¢ 200FyT - wFyE

(Ef)z (Syz:lz + 2% (2x2) (5\;2) — x5yE
[ 2 £y B (Ex ) (5y2):| — xhy®
I:EX + Sy }

(2>< + By? - xg.f:l (EXE - By + xy)

Answer 4E.




Answer 4F.
Ex? — y® — oy + 3% - 3y
= 1+ dx® - T — ey + Bx - 3By
= [xz— w4 [4>::2 — iy + [3x - 3By
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