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CLASS VIII: Maths
Chapter 12: Factorisation

Questions and Solutions | Exercise 12.1 - NCERT Books

Q 1. Find the common factors of the terms
(i) 12x, 36

(ii) 2y, 22xy

(iii) 14pgq, 28p°q>

(iv) 2x, 3x2, 4

(v) 6abc, 24ab?, 12a%b

(vi) 16x3, -4x?, 32x

(vii) 10pg, 20gr, 30rp

(viii) 3x%y3, 10x3y?, 6x%y%z

Answer :

(i) 12x=2x2x3 xx
36=2x2x3x3

The common factors are 2, 2, 3.
And, 2 x2x3=12

(i) 2y =2 xy
22xy=2x11xxxy

The common factors are 2, y.
And, 2 xy =2y

(iii) 14pg=2x7 xpxq

28p°q° =2X2XTXPXPXGXQq
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The common factors are 2, 7, p, g.
And, 2 x7xpxqg=14pqg

(iv) 2x =2 x x

3x2 =3 XXXX

4=2x2

The common factor is 1.

(v) babc=2x3xaxbxc
24ab*=2x2x2x3xaxbxb
12a°b=2x2x3xaxaxb

The common factors are 2, 3, a, b.
And,2x3xaxb=6ab

(Vi) 16x3 =2 X2 X2 X2 XXX XXX
Ax?=-1X2X2XXXX
32X=2X2X2X2X2xX

The common factors are 2, 2, x.
And, 2 x 2 x x =4x

(vii) 10pg =2 x5xpxqg
20gr=2x2x5xgxr
30rp=2x3x5xrxp

The common factors are 2, 5.
And, 2x5=10

(Viii) 3x2Y3 = 3XXXXXYXY XY

10X3)2 =2 XSXXXXXXXY XY
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BX°Y?Z =2 X3 XXXXXYXYXZ
The common factors are x, x, y, V.

And,

XXXXYXY =Xy

Q2:

Factorise the following expressions
(i) 7x - 42

(iiy6p-12g

(iii) 702 + 14a

(iv) -16z + 2023

(v) 20Pm + 30 alm

(vi) 5x%y - 15xy?

(vii) 10a? - 15b% + 20c?
(viii) -4a% + 4ab - 4 ca
(ix) X2yz + xy*z + xyz?

(x) ax?y + bxy* + cxyz

Answer :

(i) 7x=7 x x

42 =2x3x7

The common factoris 7.

S T7x-42=(7xx)-(2x3x7)=7(x-6)
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(ii6p=2x3xp

12g=2x2x3xgq

The common factors are 2 and 3.

L 6p-129=(2x3xp)-(2x2x3xQq)
=2x3[p-(2xq)]

=6 (p-29)

(i) 7a’ =7 xaxa

lda=2x7xa

The common factors are 7 and a.
~7a°+14a=(7xaxa)+(2x7xa)
=7xala+2]=7a(a+2)

(iv) 162=2x2x2x2x2z
2022=2x2x5%xzxzx2

The common factors are 2, 2, and z.
5-162+2022=-(2x2x2x2x2)+(2X2X5%x2%x2X2)
=(2x2x2)[-(2x2)+(5xzx2)]
=47 (-4 +57%)

(v) 20Pm=2x2x5x/Ix/xm
30aiIm=2x3x5xax/xm

The common factors are 2, 5, /, and m.
5 20Pm+30alm=(2x2x5x/x/xm)+(2x3x5xax/xm)
=(2x5x/xm)[(2x/])+(3xa)]

=10/m (2/ + 3a)
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(Vi) 5x?y =5 XX XXX Y

15xy? =3 x5xXxXy Xy

The common factors are 5, x, and y.

5 5x%y - 15xy2 = (XX XXX Y) - (3X5XXXYXY)
=5xxxy[x-(3xy)]

=5xy (x - 3y)

(vii) 10a’=2x5xaxa

1562=3x5xbxb

20c?=2x2x5xcxc

The common factor is 5.

100% - 156% +20c? = (2 x5xaxa)-(3x5xbxb)+(2x2x5xcxc)
=5[(2xaxa)-(3xbxb)+(2x2xcxc)]
=5(20%-3b% + 4¢?)

(vii)4a’=2x2xaxa

dab=2x2xaxb

deca=2x2xcxa

The common factors are 2, 2, and a.
s-4a’+4ab-4dca=-(2x2xaxa)+(2x2xaxb)-(2x2xcxa)
=2x2xal-(a)+b-c]

=4ag(-a+b-0)

(iX) X2yzZ = XXX XY X Z

XY’Z=XXYXYXZ

XyZ2=XXYXZXZ
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The common factors are x, y, and z.

SXPYZ A XYPZ+ XYZP = (XXXXYXZ)+ (XXYXYXZ)+(XXyXZX2)
=XXYXZ[X+y+7Z]

=xyz (x+y+2)

(X) ax’y =ax XX XXy

bxy?=bxxxyxy

CXYZ=CXXXYXZ

The common factors are x and y.

a

Q3:

Factorise

(i) x>+ xy + 8x + 8y

(ii) 15xy - 6x + 5y - 2

(iii) ax + bx - ay - by

(iv) 15pg + 15 + 9q + 25p

(V) z-7+7xy - xyz

Answer :

(X2 +Xy+8Xx+8y=xXX+XXy+8xx+8xy
=x(x+y)+8(x+y)

=(x+y) (x+8)

(i) 15xy - 6x+5y-2=3x5xxxy-3x2xx+5xy-2
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=3x(5y-2)+1(5y-2)

=(5y-2)(3x+1)
(iii)ax+bx-ay-by=axx+bxx-axy-bxy
=x(a+b)-y(a+b)

=(a+b)(x-y)

(iv) 15pq + 15 +9qg + 25p = 15pq + 9g + 25p + 15
=3x5xpxq+3x3xqg+5x5xp+3x5
=3q (5p+3)+5(5p +3)

=(5p+3)(3g +5)
(V)z-7+7xy-Xyz=2-XxXyxz-7T+7 XXXy
=z(1-xy)-7(1-xy)

=(1-xy)(z-7)

Questions and Solutions | Exercise 12.2 - NCERT Books

Q 1. Factorise the following expressions.
(i) @+ 8a + 16

(ii) p? - 10p + 25

(iii) 25m? + 30m + 9

(iv) 49y? + 84yz + 3622

(v) 4x?2-8x + 4

(vi) 121b? - 88bc + 16¢2

(vii) ({ + m)? - 4lm (Hint: Expand (/ + m)? first)
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(viii) @* + 2a%b? + b*

Answer :

(i) a?+8a+16 = (a)2 + 2x a x 4 + (4)?

= (a+ 42 [(x+y)? =52+ 2xy + 2]

(i) p2- 10p + 25 = (p)2- 2 x p X 5 + (5)2

= (p-5) [(a-b)?=a?-2ab + b?]

(iii) 25m? + 30m + 9 = (5m)? + 2 X 5m x 3 + (3)2

= (5m +3)% [(a + b)? = a® + 2ab + b?]

(iv) 49y2 + 84yz + 3622 = (7y)2 + 2 x (7y) x (62) + (62)?
= (7y +62)2 [(a + b)? = a? + 2ab + b?]

(v) 4x2 - 8x + 4 = (2x)*- 2 (2X) (2) + (2)?

= (2x-2)?[(a- b)? = a? - 2ab + b?]

=[(2) (x- 1)1 = 4(x- 1)?

(vi) 12162 - 88bc + 16¢2 = (11b)2 - 2 (11b) (4c) + (4c)?
= (11b - 4c)? [(a - b)? = a? - 2ab + b?]

(vii) (1 + m)? - 4lm = P> + 2Im + m? - 4Im

= [2-2Im + m?

= (I-m)? [(a- b)? = a*- 2ab + b?]

(vili) @* + 20202 + b* = (02)2 + 2 (a?) (b?) + (b?)?

=(a®+b%)? [(a+b)? =0’ +2ab + b?]
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Q 1. Factorise

(i) 4p? - 9¢*

(ii) 63a2 - 1122

(iii) 49x2 - 36

(iv) 16x° - 144x3

(V) (I +m)*-(I-m)?
(vi) 9x%y? - 16

(vii) (x2 - 2xy + y?) - 22

(viii) 2502 - 4b? + 28bc - 49¢?

Answer :

(i) 4p* - 9g° = (2p) - (3g)°

=(2p +3q) (2p-3q) [a*- b*=(a- b) (a + b)]
(ii) 6302 - 112b? = 7(9a2 - 16b?)

=7((3a) - (4b)’]

=7(3a +4b) (3a - 4b) [a? - b? = (a - b) (a + b)]
(iii) 49x2 - 36 = (7x)2 - (6)>

= (7x-6) (7x + 6) [a* - b? = (a - b) (a + b)]

(iv) 16x° - 144x% = 16x3(x? - 9)

=16 [(x)? - (3)°]

=16 x3(x- 3) (x+3) [a®- b? = (a- b) (a + b)]
(V) (1 +m)2-(I-m)?=[(/+m) - (I-m)] [(/+ m) + (/- m)]

[Using identity a®- b? = (a - b) (a + b)]
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=(l+m-I+m)(l+m+[-m)
=2mx 2/

=4ml

=4Im

(Vi) Ox%y? - 16 = (3xy)? - (4)?

=(3xy-4) 3xy+4)[a’>-b?>=(a-b) (a+b)]

(Vi) (x> - 2xy + y?) - 22 = (x - ¥)? - (2)? [(a - b)? = a* - 2ab + b?]

=(x-y-2)(x-y+2)[a*-b?>=(a-b) (a+Db)]

(viii) 2507 - 4b? + 28bc - 49¢? = 2502 - (4b? - 28bc + 49¢?)
=(5a)% - [(2b)?- 2 x 2b x 7c + (7c)?]

= (5a)* - [(2b - 7c)’]

[Using identity (a - b)? = a* - 2ab + b?]

=[5a + (2b-7c)] [5a - (2b - 7c)]

[Using identity a® - b2 = (a - b) (a + b)]

=(5a+2b-7c)(5a-2b+7c)
Q3:

Factorise the expressions
(i) ax? + bx

(i) 7p + 219>

(iii) 263 + 2xy? + 2x2%

(iv) am? + bm? + bn? + an?

V(Im+h+m+1
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(vi) yly +2) +9(y + 2)
(vii) 5y% - 20y - 8z + 2yz
(viii) 10ab + 4a +5b + 2

(ix) 6xy - 4y + 6 - 9x

Answer :

(ax®>+bx=axxxx+bxx=x(ax+b)

(i) 7p2 +21g2=7xpxp+3x7xqxq=7(p?+ 392
(iii) 23 + 2xy? + 2x2% = 2x(x* + y?> + 2%)

(iv) am? + bm? + bn? + an? = am? + bm? + an? + bn?
=m?*(a+b)+n’*a+b)

=(a + b) (m? +n?)

V) (Im+)+m+1l=Im+m+/+1
=m(/+1)+1(/+1)

=(l+1)(m+1)
(Vi)y(y+2)+9(y+2)=(y+2)(y+9)

(vii) 5y? - 20y - 8z + 2yz = 5y* - 20y + 2yz - 82
=5yly-4)+2z(y-4)

=(y-4) (5y +22)

(viii) 10ab + 40 +5b + 2 =10ab + 5b + 4a + 2
=5b(2a+1)+2(2a+1)

=(2a+1) (5 +2)

(ix) 6xy -4y +6-9x=6xy-9x -4y + 6
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= 3x(2y - 3)- 2(2y - 3)
= (2y-3) (3x-2)

Q4:

Factorise

(i) a* - b*

(ii) p*- 81

(iii) x4 - (y + 2)°*

(iv) x* - (x - 2)*

(v) @*- 2a%b? + b*

Answer :

(i) a* - b* = (a%) - (b%)?

= (0% - b?) (a® + b?)

=(a-b) (a+b) (a2 + b?)

(ii) p* - 81 = (p?)? - (9)?

=(p*-9) (p*+9)

=[(p)*- (3)°] (p* +9)
=(p-3)(p+3)(p*+9)

(i) x* - (y + 2)* = (x*)% - [y +2)]?
= - (y+2)°1 ¥ + (y+2)°]
=[x-(y+2)lx+(y+2)] [+ (y+2)°]

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

Class VIl Maths www.esaral.com 12
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(iv) x* - (x - 2)* = (x*)% - [(x - 2)°]
=[x~ (x- 271 [ + (x-2)%)

=[x~ (x-2)] [x + (x- 2)] [¥* + (x - 2)*]
= 2(2x - 2) [} + X2 - 2xz + 2]

= 2(2x- 2) (2% - 2xz + 2)

(v) @* - 20702 + b* = (a%)? - 2 (a?) (b?) + (b?)2
=(a’- b?)?

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

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

Q5

Factorise the following expressions
(i) p2 +6p + 8

(ii) g2 - 10g + 21

(iii) p> + 6p - 16

Answer :

(iyp>+6p+8

It can be observed that, 8=4x2and4+2=6
wpP+6p+8=p+2p+4p+8
=plp+2)+4(p+2)

=(p+2)(p+4)

(i) g? - 10g + 21

Class VIl Maths www.esaral.com 13
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It can be observed that, 21 =(-7) x (-3) and (-7) + (-3) =- 10
. q%-10g+21=q¢°-79-3g+21

=q(q-7)-3(q-7)

=(g-7)(q-3)

(iii) p> + 6p - 16

It can be observed that, 16 =(-2) x 8 and 8 + (-2) =6
p>+6p-16=p?+8p-2p-16

=plp+8)-2(p+8)

=(p+8)(p-2)

Questions and Solutions | Exercise 12.3 - NCERT Books

Q 1. Carry out the following divisions.
(i) 28x* AfA- 56x

(ii) -36y3 AfA- 9y?

(iii) 66pg*r® AfA- 11gr>

(iv) 34x3y323 AfA- 51xy%23

(v) 12a8b8 AfA- (-6acb%)

Answer :
() 28X =2 X2 X 7T XX XXX XXX
56x=2%x2x2x7%xx

28x* +56x =

Ix2xTHRXXXXXXY X 1
3

2w 2 Tux 2 2

Class VIl Maths www.esaral.com
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(i) 36y =2x2x3x3xyxyxy
9?=3x3xyxy

-36)° +9y° = “2x2x3x3xyxyxy -

4y
Ix3xyxy

(i) 66 pg? rP=2x3x11xpXgXgXrxXrxr
11gr*=11xqgxrxr

2 XBXI]XIJXEIX(!XI'XFXF

66;}:;21"' =] ]gr: = = 6 pgr

Ilxgxr=r
(iV) 34 X323 = 2 X 17T XXX X XXX Y X YXYXZXZXZ
51xy?z3=3X17 XXX YXYyXZXZXZ

" 3 _ 7 2RI THER XK XK VK PR PHRIKERE
'y 251000 = AaRian

31T xR YR pRZRZINZ
-

— :Iz}l

(V) 12088 =2 x 2 x 3 x g® x b®
6a°b* =2 x 3 x g x pb*

3 8,
[ 2R +{—ﬁﬂ{'|‘5+} = 2x .,xﬁ}xg: x"i
' 2x3xa"xb” =_q2p4

Q2:

Divide the given polynomial by the given monomial.
(i) (5x% - 6x) AfA- 3x

(i1) (3y® - 4y® + Sy*) AfA- y*

(iii) 8(x3y222 + x2y322 + x2y223) AfA- 4x2y222

(iv) (x® + 2x% + 3x) AfA- 2x

Class VIl Maths www.esaral.com 15
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(v) (p3q° - pq3) AFA- p°q?

Answer :
(i) 5x? - 6x = x(5x - 6)

L ¥(5x—6) 1 .
{5.‘{" E:r}:lr: {3,1’ :3{51 6)

(ii) 3y® - 4y® + 5y = y*(3y* - 4y? + 5)

. 3yt -4y +5
[3}_,5 _4}.--'>+5}H)+}..4 _ } ( J : ¥+ ) _ JT.J _4.111 +5

-}I

(iii) 8(x3y2z* + x%y3z% + x?y?Z%) = 8X*y?Z(x + y + 2)

8x'y' 2 (x+y+2)

8{,\‘-‘)‘::: +x*y't + xR ) +4xyis? = =2(x+y+:)

4_‘(:_].':::
(iv) X3+ 2x% + 3x = x(x* + 2x + 3)

Jr(JL'2 +2x+3) =l{_1-3 +21+3)
2x 2

{x"‘ +2x° +3x}+ 2x=
(v) p?q° - p°q® = P*q3(q® - p?)

(P'q°-p'q)+p'a’ = =) [q_ 7).
Pq

Q3:

Work out the following divisions.

(i) (10x - 25) AfA- 5

(ii) (10x - 25) AfA- (2x - 5)

(iii) 10y(6y + 21) AfA- 5(2y + 7)

Class VIl Maths www.esaral.com
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(iv) 9x%y2(3z - 24) AfA- 27xy(z - 8)

(v) 96abc(3a - 12)(5b - 30) AfA- 144(a - 4) (b - 6)

Answer :

(10x-25) 45 = 2X3xx=5x5_5(26-3)
(i 5 :

2x=5

(10x-25) + (2 —5) = 222X =3%3 _ 5(2x-5)

(ii) [2x—i} 2x—5

2x5x ¥[2x3x y+3x7]
5(2y+7)

10y(6y+21)+5(2y+7) =
(i)

_ 2x5xyx3(2y+7)
 5(2p+7)

=6y

':J.r:_v:[Sn-::—Exszx 3]

27xy(z-8)

9x*y*(32-24)+27xp(z-8) =
(iv)

_xyx3(z-8)

(v) 96 abc(3a - 12) (5b - 30) AfA- 144 (a - 4) (b - 6)

B 96abc(3xa—3x4)(5xb-2x3x3)
- 144(a-4)(h-6)
B 2abcx3(a—4)x5(b-6)

_ - 10abe
3(a-4)(h—6) o

Q4:
Divide as directed.

(i) 5(2x + 1) (3x + 5) AfA- (2x + 1)

Class VIl Maths www.esaral.com
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(ii) 26xy(x +5) (y - 4) AfA- 13x(y - 4)
(iii) 52pgr (p + q) (g +r) (r + p) AfA- 104pq(q + r) (r + p)
(iv) 20(y + 4) (y? + 5y + 3) AfA- 5(y + 4)

(V) x(x + 1) (x + 2) (x + 3) AfA- x(x + 1)

Answer :

5(2x+1)(3x+1)
(2x+1)

5(2x+1)(3x+5)+(2x+1) =

(i) =5(3x+1)

2x13xxp(x+5)(r-4)

261 (x+3) (y=4) +133(y~4) == T8

(ii) =2y (x+5)
(iii) 52par (p +q) (g + ) (r + p) AfA- 104pq (g + 1) (r + p)

_ 2x2x13x pxgxrx(p+q)x(g+r)x(r+p)

2x2x2x13xpqu[q+r]x{r+p}
1
=—r(p+
- (p+q)
(iv) 20(y +4) (y> + 5y +3)=2x 2 x5x (y +4) (y?> + 5y + 3)

2x2x 5x{l1'+'—l}x{_1f: +5.1'+3}
Sx(y+4)
= 4[:.1:3 +5y+3)

20(y+4)(y* +5y+3)+5(y+4) =

sl e e3)ex(a o) - SN
(v =

=(x+2)(x+3)

Q5:

Factorise the expressions and divide them as directed.
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(i) (v? + 7y + 10) AfA- (y + 5)

(i) (m? - 14m - 32) AfA- (m + 2)

(iii) (5p% - 25p + 20) AfA- (p- 1)

(iv) 4yz(z* + 6z - 16) AfA- 2y(z + 8)

(v) 5pq(p? - g%) AfA- 2p(p +q)

(vi) 12xy(9x2 - 16y2) AfA- 4xy(3x + 4y)

(vii) 39y3(50y2- 98) AfA- 26y2(5y+ 7)

Answer :

(i) (y?+ 7y +10) =y* + 2y + 5y + 10
=y(y+2)+5(y+2)
=(y+2)(y+5)

(y+5)(y+2)

(3 +Ty+10)+(y+5)= +9)

=3y+2

(i) m?-14m-32=m?+2m - 16m - 32
=m(m+2)-16(m+2)
=(m+2)(m-16)

_ (m+2)(m-16)

{n?3—14na—32]+(m+2) {m+2]

=m-=16

(iii) 5p% - 25p + 20 = 5(p? - 5p + 4)
=5[p®-p-4p+4]
=5[p(p-1)-4(p-1)]

=5(p-1)(p-4)
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s(p-1)(p-4)

(5;:3—35;;+3l})+{p—|] {f-"—'] :5{_:1—4}

(iv) 4yz(z> + 62 - 16) = 4yz [72 - 22 + 87 - 16]
=4yz(2(z-2)+8(z-2)]

=4yz(z-2)(z+8)

4}':(:: +6:—I6)+2_‘|‘{:+3): 4ye(z _2]{: +8) =2z(z-2)

2y(z+8)

(V) Spq(p?-g?) =5pq (p-q) (b +q)

o Spa(p-q)(p+q) _5
Spglp —qg )+=2plp+qg)= =
( } ( ) 2;}[p+q} 2

q(p-q)
(vi) 12xy(9x? - 16y2) = 12xy[(3x)% - (4y)?] = 12xy(3x - 4y) (3x + 4y)

2% 2x3xxx yx(3x—4y)x(3x+4y)

EXEKJ'KJ'F{3I+4_]']

1 Z.U'(G'f —16y° }+4.x;-' (3x+4y)=
=3(3x-4y)

(vii) 39y3(50y% -98) =3 x 13 x y x y x y x 2[(25y? - 49)]

=3x13x2xyxyxyx[(5y)?-(7)]

=3x13x2xyxyxy(5y-7)(Sy+7)

26y%(5y+7)=2x13xyxyx (Sy+7)

39y3(50y? - 98) AfA-26)2 (Sy + 7)

30p°x2 (25}:2—49:}

265255 47)

_ G Er -7
(Sp+7)

=3y (3 —7)
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