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Exercise 14.1 Page No: 208

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

(ii) 2y, 22xy

(iii) 14 pq, 28p%g?

(iv) 2x, 3x?, 4

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

(vi) 16 x3, —4x? , 32 x

(vii) 10 pq, 20gr, 30 rp

(viii) 3x2y? , 10x3%y? , 6x%y?z

Solution:

(i) Factors of 12x and 36

12X = 2x2%x3xX

36 = 2x2x3x3

Common factors of 12x and 36 are 2, 2, 3
and , 2x2x3 =12

(i) Factors of 2y and 22xy

2y = 2%y

22Xy = 2X11XXXy
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Common factors of 2y and 22xy are 2, y

and ,2xy = 2y

(iii) Factors of 14pq and 28p?g?

14pqg = 2x7xpx(q

28p?0? = 2X2XTXPXPXgXq

Common factors of 14 pg and 28 p°g?are 2,7,p, q
and, 2x7xpxq = 14pq

iv) Factors of 2x, 3x2and 4
(iv)

2X = 2XX
3x2= 3xxxX
4 =2x%x2

Common factors of 2x, 3x2and 4 is 1.

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

Babc = 2x3xaxbxc

24ab? = 2x2x2x3xaxbxb

12 @%b = 2x2x3xaxaxb

Common factors of 6 abc, 24ab? and 12a2b are 2, 3,a, b
and, 2x3xaxb = 6ab

(vi) Factors of 16x3, -4x%and 32x

16 X3 = 2X2X2X2XXXXXX

— 4X? = -1Xx2X2XXXX

32X = 2%2%2%X2X2XX

Common factors of 16 x3, — 4x2and 32x are 2,2, X
and, 2x2xx = 4x

(vii) Factors of 10 pqg, 20gr and 30rp
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10 pq = 2x5xpxq
20qr = 2x2x5xgxr

30rp= 2x3%x5%xrxp

Common factors of 10 pg, 20gr and 30rp are 2, 5
and, 2x5 =10

(viii) Factors of 3x?y? , 10x3y? and 6x2y?z

3x2y83 = 3XXXXXYXYXY

10x3 y? = 2X5XXXXXXXYXY

BX2Y2Z = 3X2XXXXXYXYXZ

Common factors of 3x?y3, 10x3y? and 6x2y?z are x?, y?
and, x2xy? = x2y?

2.Factorise the following expressions.

(i) 7x-42

(i1) 6p-12¢

(iii) 7a%+ 14a

(iv) -16z+20 73

(v) 20I°m+30alm

(vi) 5x%y-15xy?

(vii) 10a2-15b%+20c?

(viii) -4a*+4ab—4 ca

(iX) X2yz+Xy?z +xyz?

(X) ax?y+bxy?+cxyz

Solution:
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(f) Tx=T=xx
42 = 2w 3Ix T
The common factor 5 7
S Tx -4 =(Txx)-(2x3xT)=T(x-6)
(i) 6p=2xixp
12g=2=2xing
The common factors are 2 and 3
Lhp-12g=(2x3xp)- (Zx2xIng)
=2x3[p-(2xq)]
=6(p-2q)
{n'.'}_.l'r.r:—'.l'xuxu
lda =2=xTxa
The common factors are 7 and a
Ta'  +1da=(Txaxa)+ (2xTxa)
=Txala+2]=Ta (a+2)
(fv) Ibz=2w2wx2uldux=
Wz =2w2xdxzwzxz
The common factors are 2, 2, and z
L a16z 202 = ~(2x2x2x2xz)+(2x2xSx N zxD)
=(2x2xz) [-(2x2)+(5x=zx =]

=4=z(-4+5:27)

(v) 201°m =2x2xS5xIxlxm
alm =2x3xS5xaxlxm
The common factors are 2,5, /and m
201°m + 30 alm = (2x2xSxIxlxm)+(2x3xSxaxlxm)
=(2x5xIxm)[(2x1)+ (3xa)l
=10Im (21 + 3a)
4\'1)5x:}'-5xxx.\rxv\'
lS.\j':—3x'5x.rx‘\‘x.\‘
The common factors are 5, x, and vy
5x _\'-15.\‘,\':-(Sx.\'x.rx,r)—(3><5x.rx,rx_r)
=Sxxx ylx-(3xy)

=Sxy(x-3y)

(vii) 10a?-15b%+20c?
10a? = 2x5xaxa

— 15b? = -1x3x5%xbxb

20c? = 2x2x5x%xcxc
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Common factor of 10 a2, 15b? and 20c? is 5
10a?-15b%+20c? = 5(2a?-3b%+4c¢?)

(viii) — 4a’+4ab-4ca

— 4a% = -1x2x2xaxa

4ab = 2x2xaxb

—4ca = -1x2x2xcxa

Common factor of —4a?, 4ab , —4caare 2,2, ai.e. 4a
So,

— 4a°+4 ab-4 ca = 4a(-a+b-c)

(iX) X2yz+xy?z+xyz?

X2YZ = XXXXYXZ

XY?Z = XXYyXyxZ

Xyz? = XXYXZXZ

Common factor of x?yz , xy?z and xyz? are X, y, zZ i.e. Xyz
Now, X2yz+Xy?z+Xyz? = Xyz(X+y+2)

(X) ax?y+bxy?+cxyz

ax2y = axxxxxy

bxy? = bxxxyxy

CXYZ = CXXXYXZ

Common factors of a x2y ,bxy? and cxyz are xy
Now, ax2y+bxy?+cxyz = xy(ax+by+cz)

3. Factorise.

(i) X?+xy+8x+8y

(i) 15xy—6x+5y—-2

(iii) ax+bx—ay—by
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(iv) 15pg+15+9g+25p
(V) z=7+7xy—xyz

Solution:

(i) _'r:+_1j|.'+H.'r+H}'—xxx--.rx}'+l'ixx+3x_1'
=x(x+ p)+E(x+y)

=({x+ ¥) (x+8)

(i) 15xy —b6x+3y-2=3xSxaxxyp-3xlux+5yy -2
=3x(5y-2)+1(5y-12)

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

(fii) ax +bx —ar - by =axx+bhxx—-—axy-bhxy
=x(a+h)- yia+h)

=(a+b)(x-y¥)

(fv) 15 pg +15 +9g + 25 p =15 pg +9g + 25 p + 15
=3xS prg+InIng+SxSxpsrIns

=3g (3p+3)+5 (5p+3)

=(5p+3) (3g+3)

(v) z=T+7xy —xyz sz-xx ypx=z=-T+Txxxy
=z (l-xp)=-7 (1-2xv)

=(l-x) (z-T7)

Exercise 14.2 Page No: 223

1. Factorise the following expressions.

(i) a*+8a+16

(ii) p>~10p+25

(iii) 25m?+30m+9

(iv) 49y*+84yz+367°

(V) 4x>-8x+4

(vi) 121b>-88bc+16¢2

(vii) (I+m)>—4Im (Hint: Expand (I+m)? first)
(viii) a%+2a2b2+b*

Solution:
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(i) a®+8a+16

= a2+2x4xa+4?2

= (a+4)?

Using the identity (x+y)? = x2+2xy+y?
(ii) p>~10p+25

= p2-2x5xp+52

= (p-5)°

Using the identity (x-y)2 = x2-2xy+Yy?
(iii) 25m?+30m+9

= (5m)2+2x5mx3+32

= (5m+3)?

Using the identity (x+y)? = x2+2xy+y?
(iv) 49y?+84yz+3622
=(7y)>+2x7yx6z+(62)?

= (7y+62)?

Using the identity (x+y)? = x2+2xy+y?
(V) 4x2-8x+4

= (2X)2-2x4x+2?2

= (2x-2)?2

Using the identity (x-y)2 = x2-2xy+y?2
(vi) 121b?-88bc+16¢?

= (11b)2-2x11bx4c+(4c)?

= (11b-4c)?

Using the identity (X-y)? = x2-2xy+Y?

(vii) (I+m)2-4Im (Hint: Expand (I+m)?

first)
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Expand (I+m)?2 using the identity (x+y)? = x?+2xy+y?
(I+m)2-4lm = I12+m?+2Im-4Im

= 12+m?-2Im

= (I-m)?

Using the identity (x-y)? = x2-2xy+y?
(viii) a*+2a2b?+b?

= (a?)?+2xa?*b%+(b?)?

= (a*+b?)?

Using the identity (x+y)? = x2+2xy+y?
2. Factorise.

(i) 4p*-9¢°

(ii) 63a>-112b?

(iii) 49x°>-36

(iv) 16x°-144x3 differ

(v) (I+m)?-(I-m)?

(vi) 9x?y>-16

(Vi) (X2-2xy+y?)-z?

(viii) 25a2-4b?+28bc—49¢?
Solution:

(i) 4p*-9¢?

= (2p)*-(30)?

= (2p-30)(2p+30)

Using the identity x2-y? = (x+y)(X-Y)
(ii) 63a>-112h?

= 7(9a2 ~16b2)
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= 7((3a)*~(4b)?)

= 7(3a+4b)(3a-4b)

Using the identity x2-y2 = (x+y)(X-y)
(iiii) 49x2-36

= (7x)? -62

= (7x+6)(7x-6)

Using the identity x2-y2 = (x+y)(X-y)
(iv) 16x°-144x°

= 16x3(x2-9)

= 16x3(x2-9)

= 16x3(x-3)(x+3)

Using the identity x2-y2 = (x+y)(X-Y)
(v) (I+m) >~(I-m) 2

= {(1+m)-(-m)}{ (I +m)+(l-m)}
Using the identity x2-y2 = (x+y)(X-Y)
= (I+m-l+m)(I+m+l-m)

= (2m)(2I)

=4 ml

(vi) 9x2y2-16

= (3xy)?2-42

= (3xy-4)(3xy+4)

Using the identity x2-y2 = (x+y)(X-Y)
(vii) (x2—2xy+y?)-z2

= (x-y)*2z2

Using the identity (x-y)2 = x2-2xy+y?
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= {(c-y)-ZH Y42}
= (x-y-2)(x-y+2)

Using the identity x2-y? = (x+y)(x-y)
(viii) 25a2-4b2+28bc—49c?

= 25a°—(4b?-28bc+49¢?)

= (5a)°-{(2b)>-2(2b)(7c)+(7c)*}

= (5a)?-(2b-7c)?

Using the identity x?-y? = (x+y)(x-y) , we have
= (5a+2b-7c)(5a-2b+7c)

3. Factorise the expressions.

(i) ax?+bx

(i) 7p?+21¢?

(iii) 2x3+2xy?+2xz°

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

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

(Vi) y(y+2)+9(y+2)

(vii) 5y>-20y-8z+2yz

(viil) 10ab+4a+5b+2
(ix)6xy—4y+6-9x

Solution:

(i) ax?+bx = x(ax+b)

(ii) 7p?+219? = 7(p*+3P)

(i) 2x3+2xy2+2xz7% = 2X(X?+Yy?+Z7?)

(iv) am?+bm?2+bn?+an? = m?(a+b)+n?(a+b) = (a+b)(m?+n?)

(V) (Im+D)+m+1 = Im+m+I+1 = m(I+1)+(1+1) = (m+1)(I+1)
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(Vi) y(y+2)+9(y+2) = (y+9)(y+2)

(vii) 5y?-20y-8z+2yz = 5y(y-4)+2z(y-4) = (y-4)(5y+22)
(viii) 10ab+4a+5b+2 = 5h(2a+1)+2(2a+1) = (2a+1)(5b+2)
(iX) BXy—4y+6-9X = 6Xy-9X—4y+6 = 3x(2y—3)-2(2y-3) = (2y-3)(3x-2)
4 Factorise.

(i) a‘—b*

(ii) p*-81

(iii) x*~(y+2) ¢

(iv) X*~(x-2) *

(v) a‘—2a%h%+b*

Solution:

(i) a’b?

= (a%)*-(b%)

= (a%-h?) (a2+?)

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

(ii) p*-81

= (p?)~(9)"

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

= (p*-3%)(p?+9)

=(p-3)(p+3)(p*+9)

(i) xt(y+2) * = (- {(y+2)°

= De-(y+2HOCH(y+2)7)

= {(x~(y+2) (cHy+DHH+2)7)

= (x-y-2)(xry+2) {XP+(y+2))

(iv) x*~(x-2) * = (x*)*{(x-2)°}?
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= {-(x-2)’Hx*+(x-2)7}

= {x-(x-))H{x+(x-2)} {x*+(x-2)’}

= 7(2x-2)( X2+x2-2xz+7?)

= 7(2x-z)( 2x?-2xz+7?)

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

= (a*-b?)?

= ((a-b)(a+b))®

=(a—b)*(a+b)’

5. Factorise the following expressions.
(i) p?>+6p+8

(i) g>-10g+21

(iii) p?+6p-16

Solution:

(i) p?+6p+8

We observed that 8 = 4x2 and 4+2 = 6
p?+6p+8 can be written as p?+2p+4p+8
Taking Common terms, we get

p?+6p+8 = p*+2p+4p+8 = p(p+2)+4(p+2)
Again, p+2 is common in both the terms.
= (pt2)(p+4)

This implies that p>+6p+8 = (p+2)(p+4)
(ii) g>-10g+21

We observed that 21 = -7x-3 and -7+(-3) = -10
0°-109+21 = ¢*>-39-7q+21

=09(9-3)-7(a-3)
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= (a-7)(a-3)

This implies that g>-10g+21 = (g-7)(g-3)
(iii) p2+6p-16

We observed that -16 = -2x8 and 8+(-2) = 6
p?+6p-16 = p>-2p+8p-16

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

= (p+8)(p-2)

So, p?+6p-16 = (p+8)(p-2)

Exercise 14.3 Page No: 227

1. Carry out the following divisions.
(i) 28x* + 56X

(ii) —36y3 + 9y?

(iii) 66pg?rs + 11gr?

(iv) 34x3y3z% + 51xy?z°

(v) 12a%b® + (- 6a°b?)

Solution:

(1)28x4 = 2X2XTXXXXXXXX

56X = 2x2x2x7xX

2X2 KT XEXXXXKEKX x3 1
28x4 + 56x = = =y3
2H2HINT ®X ) 2

o 3 Ou2 = —2x2x3x3xyxyxy=_
(i) —36y3 + Qy 3% 3 xyxy 4y
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2 X3 K11 Xp xq =q =7 =¥ Xv

(iii) 66pg?r3 + 11qr? =

= Bpqr

11 =g xr xXr

. 2 K17 XX XX XX XKV XY XY XZ XZ XZ 2
(iv) 34x3y3z3 = 51xy?z3 = = x2y
IXIT XXXV XV XZ XZ XZ 3
_ bngy _ 2 X2X3 xa®xb® 9 wa
(V) 12a8b8 + (- Badh?) = = 2a’b
—2 X3 xabxp*
2. Divide the given polynomial by the given monomial.
(i) (5x°—6xX) + 3x
(i) (3y*-4y°*+5y*) + y*
(iii) 8(x3y?z2+x%y372+x%y?2%)+ 4x? y? 72
(iv) (x3+2x2+3X) +2x
306_n6A3) = N33
(V) (P°0™-p°g°) ~ p°q
Solution:
(i) 5x° —6x = ¥(5x - 6)
. x{5x - &) 1
(5x° -6x)+3x = ————=—(5x-6)
Ix 3
(8] 3_u'h -4y° 4 i_].'; = 1'J[3|_'r'l —-“l_r: +5)
_-l ] _J _4 _I -}
{31‘—41"-5”‘}7.-‘—"{’1 3t _ayias
¥
(£ ) H{.ra_r::: Fx vz o+ .1.':_\'::;}— 31:1':::[.1.'+ ¥+ 2)
. s . s . s s H.r:r:::{.r+r+:]-
Blx vy 2 +x ¥y 2  +x ¥y = |+4x y =" = - S— =2{x+ ¥+ 2)
4x v =7
(i) e 2y’ +31—.1'[.1.':--3.1:--3'|-
. X s(x +2x7+3) 1,
(x" +2x +3x)+2x = = —(x" + 2x + 3)
2x 2
) pa"-p'a =pa @ -p)
18 6 3 i1 .’J;'i'a“i'a_ﬁ'a]' 3 3
(pg —pglepyg =——"T——=4g -p

P 14'1
3. Work out the following divisions.

(i) (10x=25) + 5
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(i) (10x-25) + (2x-5)
(iii) 10y(6y+21) + 5(2y+7)

(iv) 9x2y2(32-24) = 27xy(z-8)

(v) 96abc(3a-12)(5b—30) + 144(a—4)(b-6)
Solution:

(i) (10x-25) + 5 = 5(2x-5)/5 = 2x-5

(ii) (10x-25) + (2x-5) = 5(2x-5)/( 2x-5) = 5

(iii) 10y(6y+21) + 5(2y+7) = 10yx3(2y+7)/5(2y+7) = 6y

(iv) 9x2y?(3z-24) + 27xy(z—-8) = Ix?y?x3(z-8)/27xy(z-8) = Xy

96 abc x3(a-4)x5(b-6)

(v) 96abe(3a ~12) (5b-30) + 144(a—4){b - 6) = 144(a-4) (b-6)

= 10abc

4. Divide as directed.

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

(ii) 26xy(x+5)(y—4)+13x(y—4)

(i) 52pqr(p+a)(q+r)(r+p) + 104pq(a+r)(r+p)
(iv) 20(y+4) (y2+5y+3) = 5(y+4)

(V) X(x+1) (x+2)(x+3) = X(x+1)

Solution:
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S(2x 4+ 1) (3x 4+
(i) 5(2x+1) Bx+5)+ (2x+1)= XtV Ox+s

(2x + 1)
= 5(3x + 5)
2x 13 =mp(x+5)(y -4
13x(y—4)

(i)Y 263y (x+5)(yr=4)+13x(y=4)=

=2y({x+ 5)
(i) 52 pgr (p+gllg+r)ir+ p)+ 104 pg (g+r)i(r+ p)
2x2xldw prgur=(p+gla(g+r)=ir+ p)

2x2x2xllx pug=mig+ri=ir+ p)
1
= —rip+q)
2
(iv) 20 '[_'I.'+4}l}':+5.1'+3-}—_Kl'hiﬁ-#{_'l.'--d-]l_'l.':+5.1'+3}

. 2x3x5x|:_1'+4}1-c|:_1'2+5_1'+3}
20 (v+4)¥{y +5y+3)+ 5({y+4)=

Sx{y+4)
= 4{y + 5y 4+ 3)

x(x+1¥({x+2)(x+ 3)

(v x{x+DNi({x+2)(x+3)+x(x+1)=
xix + 1)

= (x+2) (x+3)

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

(ii) (M?*~14m-32)+(m+2)

(iii) (5p?>—25p+20)=(p-1)

(iv) 4yz(z+62-16)+2y(z+8)

(V) 5pa(p*~0”)+2p(p+q)

(vi) 12xy(9x>—16y?)+4xy(3x+4y)

(vii) 39y3(50y°-98) + 26y?(5y+7)

Solution:

(i) (y*+7y+10)+(y+5)

First, solve the equation (y>+7y+10)

(y?+7y+10) = y?+2y+5y+10 = y(y+2)+5(y+2) = (y+2)(y+5)
Now, (y*+7y+10)+(y+5) = (y+2)(y+5)/(y+5) = y+2

(i) (M?*~14m-32)+ (m+2)

Solve for m>-14m-32, we have
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m?-14m-32 = m>+2m-16m-32 = m(m+2)-16(m+2) = (m-16)(m+2)

Now, (m>~14m-32)+(m+2) = (m-16)(m+2)/(m+2) = m-16

(iii) (5p*>~25p+20)=+(p-1)

Step 1: Take 5 common from the equation, 5p?>~25p+20, we get

5p>-25p+20 = 5(p>-5p+4)

Step 2: Factorise p>~5p+4

p*-5p+4 = p>-p-4p+4 = (p-1)(p-4)

Step 3: Solve original equation

(5p*-25p+20)+(p-1) = 5(p-1)(p-4)/(p-1) = 5(p-4)

(iv) 4yz(z% + 62-16)~+ 2y(z+8)

Factorising z?+6z-16,

7°+67-16 = 72-2z+8z-16 = (z-2)(z+8)

Now, 4yz(z?+6z-16) + 2y(z+8) = 4yz(z-2)(z+8)/2y(z+8) = 2z(z-2)

(V) 5pq(p*-a?) + 2p(p+a)

p?—g? can be written as (p—q)(p+q) using the identity.

5pa(p*-a?) + 2p(p+a) = 5pa(p—a)(p+a)/2p(p+a) = 54(p-q)/2

(vi) 12xy(9x>-16y?) + 4xy(3x+4y)

Factorising 9x?-16y? , we have

9x2-16y? = (3x)>—(4y)? = (3x+4y)(3x-4y) using the identity p>~g? = (p—q)(p+q)
Now, 12xy(9x?—16y?) + 4xy(3x+4y) = 12xy(3x+4y)(3x-4y) /4xy(3x+4y) = 3(3x-4y)

(vii) 39y3(50y?-98) + 26y?(5y+7)
st solve for 50y?-98, we have

50y?-98 = 2(25y2-49) = 2((5y)>-7?) = 2(5y-7)(5y+7)

Now, 39y3(50y2-98) + 26y2(5y+7) =
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3 x13 xy*x 2(5y - 7) (5y + 7)
2 x13xy?(5y+7)

=3y(dy - 7)
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