CHAPTER 7
FACTORISATION

1. Find the common factors of the given terms.

(i 12x,36

(i) 2y, 22xy

(iii) 14 pq, 28p*q*

(iv) 2x, 3x%, 4

(v) 6 abc, 24ab?, 12a’b

(vi) 16 x*, — 4x?, 32 x

(vii)10 pq, 20qr, 30 rp (viii) 3x%y*, 10x%y? , 6x2y’z Solution:
(1) Factors of 12x and 36

12x = 2x2x3xx

36 =2x2x3x3

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

(i1) Factors of 2y and 22xy

2y=2xy

22xy = 2x11xxXxy

Common factors of 2y and 22xy are 2, y and
2%y =2y

(iii) Factors of 14pq and 28p*q?

14pq = 2x7xpxq

28p’q* = 2x2x7XpXpxqxq

Common factors of 14 pq and 28 p’qare 2, 7, p , q and,

2x7xpxq = 14pq



(iv) Factors of 2x, 3x%and 4

2X = 2XX
3x2= 3IxXxXX
4=2x2

Common factors of 2x, 3x>and 4 is 1.

(v) Factors of 6abc, 24ab’ and 12a’b

6abc = 2x3xaxbxc

24ab? = 2x2x2x3xaxbxb

12 a’b = 2x2x3xaxaxb

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

(vi) Factors of 16x*, -4x’and 32x

16 x3= 2X2X2X2XXXXXX

—4x2 = -] X2X2XXXX

32X = 2X2X2X2X2XX

Common factors of 16 x*, — 4x?and 32x are 2,2, x and,
2X2XX =4x

(vii) Factors of 10 pq, 20qr and 30rp

10 pq = 2x5xpxq

20qr = 2x2x5%xqxr

30rp= 2X3x5xrXp

Common factors of 10 pq, 20qr and 30rp are 2, 5 and,
2x5=10

(viii) Factors of 3x%y* , 10x°y? and 6x%y’z

3X%yP = 3XXXXXYXyXy

10x3 y? = 2X5SXXXXXXXyXy



6X2y?Z = IX2XXXXXYyXyXZ

Common factors of 3x%y?, 10x’y? and 6x’y’z are x?, y? and,
XIXy? = X%y

2.Factorise the following expressions.
i 7x42

(i) 6p-12q

(iii) 7a*+ 14a

(iv) -16z+20 z7*

(v) 20Pm+30alm

(vi) Sx’y-15xy?

(vii) 10a2-15b*+20¢?

(viii) -4a*+4ab—4 ca

(ix) x’yz+xyz +xyz’

(x) ax’ytbxy*+exyz

Solution:
idd T = T = x
4F = X x ZIw T

The conumon factor s 7
T Tx— A = (T ok Yy =2 xFxT) = Tdx — &)

(fi) G p = 2x 3 = p

12 g = 222 x 3 = q
The common factors are 2 and 3
Tyl — 12 g o= o opr) — (2o ZToac A xogg)

= 2= 3|l —(2%.a)

= G{p — 2q)

(Fi) T = 7 »a=a

I4da = 2 <« T = a

The common factors are T and a

S ?u:-rlduri?:-cﬂxu|+l,2x?xa:|
= T waa+2]= Ta (a+ 2}

() 16 == 2 = 2w 2w 2 =

3

20 = = F ool N o Em =

The commmon faciors ares 2. 2. amed =,

S lEE o+ 2Dz T = (2w D w2 Paam) A E 2SR =
= (2 D2 =) [—C2x 2] + {5 = =x =)]

=

= g=f—3 3 5=7)



{(v) El'.lf!m =2x2xdulxinxm
Walm =2x3xdxaxl=xm
The common factors are 2, 5, [ and m

2017 m + 30 alm = (2 2xSufxlwml+(ZxdxSxaxixm)

(Zxdxdxm) [(Z2xd)+ (3xa]]

104m (28 + 3a)
{'."115.1'_._1.'75::1:'{13{}'

Say ' =3xSxxxyxny

The common factors are 5, x, and v

jx:y—i_‘?x_r: srreyrxyp)=(3x3x xx wx y)

Fxax Vix=(3x yl]

=Xxp{x=13y)

(vii) 10a*15b+20c?

10a2= 2x5xaxa

— 15b2=-1x3x5%xbxb

20c¢? = 2x2x5x%cxc

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

(viii) — 4a>+4ab-4ca

—4a2=-1x2x2xaxa

4ab = 2x2xaxb

—4ca=-1x2x2xcXa

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

—4a>+4 ab-4 ca = 4a(-atb-c) (ix) X’yz+Xy?z+Xyz? X2yZ = XXXXYXZ Xy’Z = XXyXyXZ Xyz> = XXyXZXZ
Common factor of x?yz , xy’z and Xyz* are X, y, Z 1.€. Xyz
Now, xX2yz+xy*z+xyz>= Xyz(X+y+z)

(x) ax’y+bxy*+cxyz ax’y =



axxxxXy bxy?= bxxxyxy cxyz =

CXXXyXZ

Common factors of a x’y ,bxy’and cxyz are xy
Now, ax’y+bxy*+cxyz = xy(ax+by+cz)

3. Factorise.

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

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

(iii) ax+bx—ay-by

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

(v) z-7+7xy—xyz Solution:

(1) .t':+.1.j'+E.'E+B}'7I:HI'-I'.':'J-CJ.'+B)(.I+3)¢_'|.‘

L]

(x+ y)+E(x+ y)

L]

(x+ p) {x+8)

() g —btx+5y—2=3Ixiusrny—-—In2ur+S5zy—-1

L]

Ix(ay-21+1 (3y=-12)

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

il

(M) o + b —ay -y =daxx+bix—ax y-—bxy

e +b)y=y{a + 5)

(a+B8)(x=y)

(iv) 15pg +15 +9g+25p =15 pg +94 + 25 p+ 15
=3xSx prxg+In3INg+TuSe p+I NS

i (3p+3)+5 (5p+3)

(5p+3) (3g+ 5)
(V) z=T+Tp -~ =z—xX yu=-=T+Txaxxny
=2 (l=x)=7T (L=x9)

(I—52) (z2=7)

4. Factorise the following expressions.
(i) a+8atl16

(i) p-10p+25



(iii) 25m’+30m+9

(iv) 49y*+84yz+36z?

(v) 4x-8x+4

(vi) 121b*-88bc+16¢?

(vii) (+m)~4lm (Hint: Expand (Hm)’ first)
(viii) a*+2a’b*+b*

Solution:

(1) a+8atl6

= a*2x4xat4?

= (at4)

Using the identity (x+y)> = X*+2xy+y?
(i) p~10p+25

= p2-2x5%p+52

= (p-5r

Using the identity (x-y)? = x>-2xy+y?
(iif) 25m*+30m+9

= (Sm)*+2x5mx3+3°

=(Sm+3)

Using the identity (x+y)* = X*+2xy+y?
(iv) 49y*+84yz+362
=(Ty)y+2xTyx6z+(6z)

= (Ty+6z)

Using the identity (x+y)* = X*+2xy+y?
(v) 4x-8x+4

= (2x)*-2x4x+2?

= (2x-2)



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

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

= (11b-4c)

Using the identity (x-y)* = x2-2xy+y?
(vii) (I+m)*-4lm (Hint: Expand (I+m)? first)
Expand (I+m)?using the identity (x+y)> = xX>+2xy+y?
(I+m)y-4lm = P+m*+21m-4lm

= [+m?>-2lm

= (l-m)?

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

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

= (a*tb?)?

Using the identity (x+y)> = X*+2xy+y?
5. Factorise.

) 4p-9¢q’

(i) 63a>-112b?

(iii) 49x>-36

(iv) 16x-144x® differ

v (FHm)-(l-m)’

(vi) 9x’y-16

(vii) (x*-2xy+y?)—2z

(viii) 25a2—4b>+28bc—49¢?

Solution:

(i) 4p-9¢



= (2p)-3qr

= (2p-39)(2p*3q)

Using the identity x*-y* = (x+y)(X-y)
(i) 63a-112b?

=7(9a> —-16b)

=7((3ay—(4b))

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

Using the identity x2-y? = (x+y)(x-y)
(iil) 49x-36

= (7x)? -6

= (7x+6)(7x—0)

Using the identity x2-y? = (x+y)(x-y)
(iv) 16x-144x3

= 16x*(x>-9)

= 16x*(x>-9)

= 16x°(x-3)(x+3)

Using the identity x2-y? = (x+y)(x-y)
v)  (Hm)*(l-m)?

= {(Hm)-(l-m)§ {1 +m)+(l-m)}
Using the identity x*-y* = (x+y)(X-y)
= (Hm-l+m)(I+m+1l-m)

= (2m)(2D)

=4 ml

(vi) 9xy—16

= (Gryy4

= (3xy—4)(3xy+4)



Using the identity x2-y? = (x+y)(X-y)
(vil) (x>-2xyt+y?)-z*

= (xyy-z

Using the identity (x-y)? = x>-2xy+y?
= {xy)z{(x-y)rtz}

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

Using the identity x*-y* = (x+y)(X-y)
(viii) 25a>—4b*+28bc—49¢>

= 25a>—(4b>-28bc+49¢?)

= (5a)*-{(2b)>-2(2b)(7c)+(7c)*}

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

Using the identity x2-y*> = (x+y)(x-y) , we have
= (5a+2b-7¢)(5a-2b+7¢c)

6. Factorise the expressions.

(i) ax*+bx

(i) 7p+21q?

(iii) 2x*+2xy*+2xz’

(iv) am*+bm*t+bn*+an’

v)  (m+)+m+1

(vi) y(y+z)t9(y+z)

(vii) Sy*-20y-8z+2yz

(viii) 10ab+4a+5b+2
(ix)6xy—4y+6-9x Solution:

(1) ax*tbx = x(ax+b)

(i) 7p+21q>="7(p+3q)

(1) 2x*42xy*+2x7> = 2X(X*+y*+7?)



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

(v) (ImH)+m+1 = Im+m++1 = m(+1)+(1+1) = (m+1)(1+1)

(Vi) y(y+2)+9(y+z) = (y+9)(y+2)

(vii) 5y>-20y-8z+2yz = Sy(y-4)+22(y-4) = (y-4)(5y+22)

(vii)  10ab+da+5b+2 = 5b(2a+1)+2(2a+1) = (2a+1)(5b+2) (ix) 6xy—4y+6-9x = 6xy-9x—4y+6 = 3x(2y-3)-2(2y-3) = 2y~
3)(3x-2)

7.Factorise.

(i) a-b

(i) p-81

(iii) x'~(y+z)*

(iv) x'~(x—2)* (v) a-2a’b*+b*

Solution:

(i) a-b

= (@y-(by

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

= (a—b)(a + b)(a*b?)

(i) p-81

=P)-0r

= (P-9)(p*t9)

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

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

(iii) x'~(y+z)* = (P-[(yt2)P

= {x-(ytzyH{ x+(yt2)}

= {x~(yt)(xH(yt2)} {x+(ytz)}

= (x-y-2)(xtytz) {x**+(y+z)’}

(iv) X ~(x—2)* = (*y-{(x-2)'}’



= {e-(e2)} oty

= {x-(2)} {xHx2)} {eHxe2))

= 7(2x-z)( X*+X2-2x7+7?)

= 7(2x-z)( 2x*-2x7+7?)

(v) a*-2a’b*+b* = (a?)-2a’b*+(b?)’

= (a>-b?)

= ((a-b)(atb))’

=(a—by(atby

8. Factorise the following expressions.
(i) p*+6p+8

(ii) q>-10q+21

(iii) p*+6p-16 Solution:

(i) p>t6p+8

We observed that 8 =4x2 and 4+2 =6
p*t6p+8 can be written as p~2p+4p+8
Taking Common terms, we get p>+6p+8
= p*2p+tdp+8 = p(p+2)+4(p+2) Again,
p+2 is common in both the terms.

= (pr2(p+4)

This implies that p>+6p+8 = (p+2)(p+4)
(i1) g>-10g+21

We observed that 21 = -7%x-3 and -7+(-3) = -10

q—10gq+21 = q>-3q-7q+21 = q(q-3)-7(q-3)

=(q-7)(q-3)
This implies that ¢>~10q+21 = (q-7)(q-3)

(iii) p>+6p-16



We observed that -16 = -2x8 and 8+(-2) = 6 p>+6p—16
=p2pt8p-16
=p(p-2)+8(p-2)
= (p+8)(p-2)
So, p*+6p—16 = (p+8)(p—2)
9. Carry out the following divisions.
(i) 28x*+56x
(i) —36y* +9y?
(iii) 66pq’r* + 11qr?
(iv) 34x°y’z® + S1xy*z°
(v) 12a%b® + (— 6a°b*)
Solution:
(1)28x* = 2X2XTXXXXXXXX
56x = 2x2%x2XTXx
2D T KRR AR R 4

x 1
28x4 + 56x = = = D
222 T XX 2 2

—2X2KX3X3IXyXY XY _

(i) =36y3 + 9y? = -4y

3 X 3 Xyxy

2X3IXIL Xp Xq XQ X X1 XT

(iii) B6pg2rs = 11qr2 = = Bpqr

11 xq xr xr

2 K17 Xx XX XX XY KV XV XE X X=

. 2
(iv) 34x%y3z3 = 51xy?z3 = == X%y
IXIT X X XY XY %E XZ X=Z 3



8 8
(v) 122808 + (= Badb?) = 2 2X3 XA X7 _ 5 22

—2 %3 xa®xht

10. Divide the given polynomial by the given monomial.
(i) (5x*—6x) ~ 3x

(ii) By*—4y“+3y") ~y*

(iii) 8(xsy22:+X2ys2:HX0y223)+ 4X2 Y2 Z2

(iv) (x*+2x+3x) +2x

™ (P'q—p°q) ~ P’

Solution:

(i) 37 —fx = ¥(5x - hA)

3 x{5x—- Q) 1
(3% —-bdx)+Ix = —————=—
ix 3

() 3y -4yt 4+ syt = '@yt -4yt 4 8)

" ; p 3yt -4y +5) 4 :
Ay —dy +5y Y+ y = =3~y S

: F T 3 x Y

{dii ) H{.'r!_u-lz: Fx oy 4 2y = )=8xy =z (x+y+2)

103 3 13 2 T 3 3 TR E.I':,!-:::{:r+_|-+:}
Slryp = +x"y 2+ yp s j+4x vy 2 = — =dx+¥y+z)

4x vy =

] 1 2
(]l x +2x +3x=3x{x +2x+3)

" " x+2x"+3) L .
(x +2y +3x)+2x= = =z + 2z + 3)
¥

) pg"-p"¢ =pa' g -p"

T P 3
i o AR | pglg -p) 3 3
(pg" -p'g’)eplg’ s ————=q¢" - p
g

11. Work out the following divisions.
(i) 10x-25)+5

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

(iii) 10y(6y+21) +~ 5(2y+7)

(iv) 9x%y*(3z-24) + 27xy(z-8)



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

Solution:

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

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

(iii) 10y(6y+21) = 52y+7) = 10yx3(2y+7)/5(2y+7) = 6y

(iv) 9x2y*(3z-24) + 27xy(z—8) = 9x2y**3(z-8)/27xy(z-8) = Xy

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

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

12. Divide as directed.

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

(i) 26xy(x+5)(y—4)+13x(y—4)

(iii) 52pqr(p+q)(q+r)(r+p) + 104pq(q-+r)(r+p)
(iv) 20(y+4) (y*+5y+3) + 5(y+4)

(v) x(x+1) (x+2)(x+3) + x(x+1) Solution:

S5(2x 4+ 1) (3x +5)
(FyS(2x+ Ly 3x+ 5)+ (2x % 1) = 2

(2% 4+ 1)
= & 4T)
2x M3 xxy{x+5)(y—14
13x(yv—4)

(i) Zbxp [ +5){y—4)» 1dx{p—4)=

= Zy x4+ 5)
(i) 52 pgr (p+g)llg+r)ir+ p)+ 104 pg (g +r) (r+ p)
2x2x13 x prxgrxrxl{p+glxig+ri=ir+s p)

Zx2x2%13xprxgx{g+ rF)yx(r+.pg)

|
=—r(p+q)
5

)20 (3 4+ (3 +5y+3) =242 x5%x[(y+41 (3 +5y+ D)

2#!:—5:-:_1'4-4]!(}"' + S5y 4+ 3)

W Ay +4)(F  +574+3) « 5 (y44)=
Sx{v+4)

= —1:_1'; + 5y 4+ 3)

(x 1) (x+2) (x+ 3
{1'!1‘11;“11’#Zl{x+l}-:-:ri,.r.-1:l_Ix e - )

x{x 4+ 1)

= (xr+2)(x+ 3)

= 10abc



13. Factorise the expressions and divide them as directed.
D (yHT7y+10)+(y+5)

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

(iii) (5p-25p+20)=+(p-1)

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

() Spq(p—q°)+2p(pt+q)

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

(vii) 39y*(50y>-98) + 26y*(Sy+7)

Solution:

D (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 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, S5p>-25p+20, we get
S5p>25p+20 = 5(p>—5p+4) Step 2:

Factorise p>—Sp+4 p>~5p+4 = p>—p-

4pta = (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> + 6z—16)+ 2y(z+8) Factorising z-+6z-16, 22+62—16 = 22-27+87—16 = (z-2)(z+8)

Now, 4yz(z>+62—-16) + 2y(z+8) = 4yz(z—2)(z+8)/2y(z+8) = 2z(z-2)



) Spq(p™—q?) + 2p(p+q) p>—q* can be written as (p—q)(p+q) using the identity.
Spa(p*=q?) = 2p(p+q) = Spq(p-a)(p+9)/2p(ptq) = 5q(p-q)/2

(vi) 12xy(9x’—16y?) + 4xy(3x+4y)

Factorising 9x>-16y? , we have

9x>—16y* = (3x)>—(4y)? = (3x+4y)(3x-4y) using the identity p>—q* = (p—q)(p+q)
Now, 12xy(9x2—16y?) + 4xy(3x+4y) = 12xy(3x+4y)(3x-4y) /4xy(3x+4y) = 3(3x-4y)
(vii)39y*(50y>-98) + 26y*(5y+7) st solve for 50y>—98, we have

50y-98 = 2(25y*-49) = 2((5y)*-7*) = 2(5y-7)(5y+7)

Now, 39y*(50y>-98) + 26y*(5y+7) =

3x13 xy®*x 2(5y-7) (5y + 7)
2 x13xy?(5y+7)

=3y(dy -7)



