Mathematics

(Chapter - 12) (Factorisation) (Exercise 12.1)
(Class - VIII)
Question 1:
Find the common factors of the given terms.
(i) 12x,36 (ii)) 2y,22xy
(iii) 14 pgq,28p? 2q° (iv) 2x,3x% 4
(v) 6abc,24ab? 12a%b (vi) 16x3,- 4x%,32x
(vii) 10 pgq,20gr,30rp (viii) 3x?%y3,10x3y?, 6x2% y?z
Answer 1:
(i) 12x=2x2x3xx
36=2x2x3x3

Hence, the common factorsare 2,2and3 =2 X 2 X 3 =12
(ii)) 2y=2xy

22xy=2x11xxxy

Hence, the common factorsare 2and y = 2xy=2y
(ili) 14pg=2xTxpxq

28p°q° =2x2xTx px pxgxq

Hence, the common factors are 2x7x pxqg=14pq
(iv) 2x=2xxxl

3x” =3xxxxxl

4=2x2x]

Hence, the common factor is 1.
(v) 6abc=2x3xaxbxc

24ab® =2x2x2x3xaxbxb

12a°b =2x2x3xaxaxb
Hence, the common factors are 2x3xaxb=6ab

(Vi) 16x° =2x2x2X2XXXXXX

—4x" =(—l)><2><2><x><x

=D dxIxInDxx

Hence, the common factors are 2x2xx=4x
(vil) 10pg=2x5x pxgqg

20gr =2x2x3xgxr

30rmp =2%x3x5xrxp

Hence, the common factors are 2x5=10
(viii) 3x°y' =3xxxxxyx yxy

10X7 " =2X5XXXXXXX VX Y

6X° Y 72 =2X3XXXXXYX YX Z

Hence, the common factors are xxxxyxy=x’y"

Question 2:

Factorize the following expressions.

(i) 7x—-42 (ii) 6p—12¢q

(iii) 74 +14a (iv) —-16z+207

(v)  20I°m+30alm (vi) 5xy—15x7°
(vii) 10a” —15b° +20c¢” (viii) 4a” +4ab—4ca

(ix) X yz+xy’z+xv7 (x) ax’y+bxy’+coz




.Answer 2:

(1)

(ii)

(iii)

(1v)

(vi)

(vii)

Tx—42 = Txx—2x3x7
Taking common factors from each term,

= 7(x—2x3) = 7(x—6)

6p—12g = 2x3x p—2x2x3xq

Taking common factors from each term,
= 2x3(p—2q) = 6(p—2q)

Ta” +1da=Txaxa+2x7Txa
Taking common factors from each term,

= Txa(a+?2)
= 7a(a+2)

—16z+2 33:(—l)x2><2><2><2><z+2><2><5><z><z><z
Taking common factors from each term,

= 2><2><z(—2><2+5><z><z)

= 4z(—4+577)

200" m+30alm=2x2x5xI xI xm—+2x3xS5xaxl xm
Taking common factors from each term,

= 2xSxl ><m(2><l+3><a)
= 10/m(2! +3a)

5x°y—15xy” =5xxxxX y+3X5X XX yX y
Taking common factors from each term,
= S5xxX y(x-—3y)

= 5-1}*(3{—3_}*)

10a” —15b" +20c” =2x5xaxa—3x5xbxb+2x2x5xcxc
Taking common factors from each term,

= 5(2><ﬂ><a—3><b><b+2><2><c><c)
= 5(2a° 30" +4c%)

(viii) —4a” +4ab—4ca =(—1)><2x2><a><a+2><2xa><b—2x 2xcexa

(ix)

(x)

Taking common factors from each term,
= 2><2><a(—a+b—c)

= 40(—a+b+c)
f}z+1}*2z+1}zl =XXXXYXZH+XXYXYXZ+XXYXIXZ

Taking common factors from each term,
= xx yxz(x+y+z)

= xyz(.r+_v+z)
ax”y+bxy” + 7 =ax xxX XX y+bXx XX yX y4+CXXX yX Z

Taking common factors from each term,
= xX y(axx—kbx V+CX :)

= xy(ax+by+cz)




Question 3:
Factorize:

(i) x"+xy+8x+8y
() Gt b iy —biy
(V) z—7+7xy—xyz
Answer 1:
(i) X +xy+8x+8y=x(x+y)+8(x+y)

= (x+y)(x+8)

(ii) 15xy—6x+5y—2=3x(5y—2)+1(5y—2)
= (5_}?—2)(3x+1)

(iii) ax+bx—ay—by =(ax+bx)—(ay+by)

= x(a ——b)—_y(a b)

= (a+b)(x-)

(iv) 15pg+15+9g+25p=15pg+25p+9q+15
= Sp(3q+5)+3(3q+5)

= (3¢g+5)(5p+3)

(V) z-7+Txy—xyz=Txy—T—xz+z
= 7(=1)=z(xy-1)
= (=1)(7-2)=(=-)(1-0)(-1)(z=7)
= (1-x)(2-7)

(ii) 15xy—6x+5y—2
(iv) 15pg+15+9g+25p




Mathematics

(Chapter - 12) (Factorisation) (Exercise 12.2)

(Class - VIII)

Question 1:

Factorize the following expressions:

(i) a +8a+16 (i) p —10p+25

(iii) 257" +30m+9 (iv) 49y +84yz+367
(v) 4x"—8x+4 (vi) 1215 —88bc+16¢"

(vii) (14—;';'1')2 —4/m [Hint: Expand (1+m): first]
(viii) a'+2a’b’ +b"

Answer 1:
(i) a +8a+16:a2+(4+4)a+4><4

Using identity x~ +(a+b)x+ab = (J:+a)(x+b),
Here x=a,a=4and b=4
a’ +8a+16 = (a+4)(a+4):(a+4)2

(ii) p*—10p+25=p°+(-5-5)p+(-5)(-5)
Using identity x*+(a+b)x+ab=(x+a)(x+b),
Here x=p,a=-5and b=-5
p~—10p+25 :(]J—S)(p—S) :(1::'—5)2

(iii) 25m" +30m+9 =(5.lf:~”t)j +2><5m><:3+(3)1

Using identity a” +2ab+b’ =(a+b)2, here a=5m,b=3
25m® +30m+9=(5m+3)’

(iv) 49y° +84yz+367° =(7y)1 +2><7y><6z+(6z)2
Using identity a* +2ab+b° = (a+b)2, here a=7y,b =6z
49y° +84yz +367° =(7y+6:)2

(v) 4x° ~~~8Jv:+f4=(2x)2 —2>-<2Jr:>~<2+(2)2
Using identity a* —2ab+b* =(a—b)", here a=2x,h=2
4% —8x+4=(2x-2) =(2)' (x-1)" =4(x-1)’

(vi) 1215 —88bc+16¢* =(11b) —2x11bx4c +(4c)
Using identity a® —2ab+b’ :(a—b)z, here a=11b,b=4c
1216 —88bc +16¢ =(11b—4c)’

(vii) (H—J:ﬂ)2 —4m = I +2xIxm+ni —4lm [ (.::4r+b)2 =q° +2ab+1f]

= 7 +2m+nr —4Im
= [ —2Im+nm’
= (I-m) o (a—b)' =a’~2ab+b" |

9

(viii) a* +2a’b’ +b* = (.{:2)- +2xa” xb® + (b: )3

= (az +1’f)2 [ (a -hb)2 =a’ +2ab+bl]




Question 2:

Factorize:
(i) 4p°-9¢° (ii) 63a°—1125
(iii) 49x°-36 (iv)  16x° —144x2
v) (I+m) —(l-m) (vi) 9x°y°-16
(vii) (¥ —2xy+y*)-2’ (viii) 25a% —4b* +28bc—49¢
Answer 2:
()  4p°-94 =(2p) —(3q)
= (2p—3q)(2p+3q) o d—b =(a—b)(a+b)]

(i) 63 112" =7(9a> ~16°) = 7[(3&)2 —(417)1

= 7(3a—4b)(3a+4b) @ —b =(a—b)(a+b)|

(iii))  49x*—36 = (7x) —(6)" = (7x—6)(7x+6) @ —b' =(a—b)(a+b)]
(iv)  16x"—144x" =16x" (x° —9)
= 16v| (x)'~(3)’]
= 16x° (x—3)(x+3) o @’ —b' =(a—b)(a+b)]
V) (1+m) =(1=m) =[(1+m)+(=m)][(1+m)=(1-m)]
o @’ —b' =(a—b)(a+D)|

= (1+J1?+Z—m)(l+m—!+.'n) = (2}?1)(2]):4{;1?

(vi) 9x°y* —16=(3xy) —(4)

= (3xy—4)(3xy+4) : a” —b’ =(a—b)(ﬂ+b)]
(vii) (¥ —2xy+y*)-2" =(x-y) -2’ - (a—b)'=a’~2ab+b’ |
— (I—y—z)(x—y—l-z) : a’ —b’ :(a—b)(a+b)]

(viii) 25a° —4b” +28bc—49c” =254 —(4b” —28bc+49c” )
= 250" | (2b) ~2x2xTc+(7c)’ |
= 254’ —(2b—Tc) o (a-b)' =a’~2ab+" |
= (5a) —(20~7c)

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

(5a—2b+7c)(5a+2b —7c)



Question 3:
Factorize the expressions:

(i) ax +bx (i) 7p° +2lg

(iii) 2x +2x° +2xz° (iv) am’ +bm’ +bn” +an’
(v)  (Im+1)+m+1 (vi) y(y+z2)+9(y+z)
(vii) 5y —20y—8z+2yz (viii) 10ab+4a-+5b+2
(ix) 6xy—4y+6—9x

~ Answer 3:

(i) ax +bx = _r(ax+b)
(i) 7p°+21¢’ =7(p’+34°)
(iii) 2¢'+20° +2x2" = 2x(x* + )7 +27)
(iv) an’+bm’ +bn’ +an” = m*(a+b)+n’(a+b) = (a +b)(!ﬂ2 +n2)
(v) (Im+l)+m+1=I(m+1)+1(m+1) = (m+1)(I+1)
(vi) y(y+2)+9(y+z) = (y+2)(y+9)
(vii) 5y*—20y—8z+2yz = 5y —20y+2yz—8z
= 5y(y—4)+2z(y—4)
= (y—4)(5y+2z2)
(viii) 10ab+4a+5b+2 = 2a(5b+2)+1(5b+2) _ (5b+2)(2a+1)
(ix) 6xy—4y+6—9x _ 6xy—9x—4y+6
= 3x(2y-3)-2(2y-3)
= (2y-3)(3x—-2)

Question 4:
Factorize:
() b (ii) p* -8l (iii) x* —(y+
(iv) x*—(x-2) (v) o' -24°b+b*
Answer 4:

(i) o' —b'=(a*) —(b?)

= (ff b )(az +b3) S —(a —b)(a +b):

= (a—b)(a+b)(a’ +b") @ —b*—(a—b)(a+b)

(i) p'-81=(p") —(9)
= (p*-9)(p* +9) o @’ b —(a—b)(a+b)]
= (P*=3)(p*+9)
= (p=3)(p+3)(p*+9) o a’—b —(a—b)(a+D)




(iii) x* —(y+z)’ =(~"’E )2 ‘[(3“’”)11

= | —(y+2)" | ¥ +(y+2) | - a*—b —(a—b)(a+b)

b

= [x=(y+0) [x+(v+2)] #+(v+2) | [ @ =6 —(a—b)(a+b)
= (x—y+z)(x+y+z)[f+ y+zﬂ

(v) »* ~(x=2)' =() [ (x=2) ]

= | ¥ —(x=2) | ¥ +(x—2)] o @ ~b*—(a-b)(a+b)

x—(x=2) [x+(x+2)]| P +(x-2) | [ @—b'—(a—b)(a+b)]

= (x—x+ z)(x*Herz)(.r2 +x° —2xz+z2) - (.ﬁ'—b)2 =g —2ab+bq

= x(2.r+ z)(lm:2 —2x2+ zl)

(V) a.d,_zagbz —I-b4 _ (HZ)E_zazbz_l_(bg)E

( ) : (a—b)z =q° —2ab+b3}
[ a b a+b :| : a’ =b’ —(a—b)(a +b)]
= (a—b) (a+b) o () =amy” ]

Question 5:
Factorize the following expressions:

(i) p"+6p+8 (ii) g° —10g+21 (iii) p>+6p—16
Answer 5:
(i) p°+6p+8=p>+(4+2)p+4x2

= p +4p+2p+4x2
= p(p+4)+2(p+4)
= (p+4)(p+2)
(ii) ¢’ —10g+21=¢"—(7+3)g+7x3
= g —Tg—3g+7x3
= a(q-7)-3(¢-7)
= (¢-7)(¢-3)
(iii) p°+6p—16=p° +(8—2) p—8x2
= p +8p—-2p—8x2
= p(p+8)-2(p+8)
= (p+8)(p-2)




Mathematics

(Chapter - 12) (Factorisation) (Exercise 12.3)
(Class - VIII)
Question 1:
Carry out the following divisions:

(i) 28x"+56x (ii) —36y" +9y’ (iii) 66pg°r’ +11gr°
(iv) 34x'y'z' +51xy° 2 (v) 124°H° +(—6a“b“)

Answer 1:

28y 28 x' 1

i 28.1'4 +56.I' — = b4 — _r__q . Xm -E-,,‘” — =1
1) 56x 56 x 2 I =" |

11 3 . *3 — _36}!3 e _36 }'}3 — . . ne Lo m=n
(ii) —36y' 9y’ = = phal- X i 4y [ X' x =x ]

- 5 . 66pgr 66 By
[ill] 66[)(7'!’3—3-1 lqr" —_ pq ; = — X pq gr — 6pqr I:.'. xlr-'_:__xn =Xn.-—-u:|

I gr 11 gr
, . 34X’y 34 xXyZ 2

iv) 34x'y'7 +510y7 =55 = —x—55 = Zx’y XX =

[ ] L = 511}7-23 51 l},zza 3 ) [ X X X :I

| 12a°b° 12 a°b® 274
VvV 12aﬁb3 =6 ﬁb4 = - — X — —2a b
v) ( ¢ ) —6a°b* -6 a°b*

[. S _Irrr—r.-]

Question 2:

Divide the given polynomial by the given monomial:

(i) (5x°—6x)+3x (ii) (3y"—4y"+5y" )+
(iii) 8(.1(3}*22:2 Xty 7 +x2yzz3)+4x3yzzz (iv) (f +2x +3x)+2r

V) (p'a’~p'a’)+P'q

Answer 2:
: 3_ 2 6
() (5x°—6x)+3x=22 08 -2 O _3 5 Lis,¢)
3x A 3x 3 3
3y° —4y°® +5y*  3y° 4y°® 5y° ,
(i) (35" -4y +5y*)+y* == 54 Y = ; ; + ;; = 3y* —4y* +5

o A A

- —

§.3 3. % 39 ;
8(,1‘yz +X°yZ xyz)

(iii) S(quzf +xy'z +)(1y:,:{3“)+-f-1x2yzzE = > 2
4x"y°z°

3 81_3};122 | szy_’-zl N S.ftzyzzj

41’2}’22.'2 412 ylzi 4_1_2}:232

= 2x+2y+2z = 2(x+y+2)

3 ] 3
N x +2x° I3 X 2x % v 2z 3 1/ 5
iv) (X 42x° 43x)=2x = = + +—=—+—+—=—(x"+2x+3
(iv) (« x) 2% o 2x  2x 2 2 z( )
v a3y, 33 PO—p%9 g ¢ 5
V) (P’ -p°d’)+pq = - g -p

33 3 3
Pq Pqg Pdq




Question 3:
Work out the following divisions:

(i) (10x—25)+5 (ii) (10x—25)+(2x-5)
(iii) 10y(6y+21)+5(2y+7) (iv) 9x°y* (32—24)+27xy(z—8)
(v) 96abc(3a—12)(5b—30)+144(a—4)(b—6)

Answer 3:

_10x-25 _ 5(2x-5)
5 5
~10x-25  5(2x-5)

(ii) (10x—25)+(2x-5)= (2r=5) ~ (2:25) =5

10_\;‘(6}%21) - 2><5><y><3(2y+7)
5(2y+7) 5(2y+7)

(i) (10x—25)+5 = 2x—5

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

= 2)(}.#)(3:6};

_9-1'2}"2(32:—24) 9 xyxxyx3(z-8)

iv) 9x°y*(3z—-24)+27xy(z-8)= = — = Xy
W) Oy Qa2 220 (8= (e 8) 217 wl(c8)
96&b€(3ﬂ—12)(5b—30)
9abc(3a—12)(5b-30)=144(a—4)(b—-6)=
(v) abc (3a )(5b ) (a ) ) l44(a—4)(b—6)
B 12><4><2><ﬂbc><3(ﬂ—4)><5(b—6) _ 10abc
12><4><3(a—4)(b—-6)
Question 4:
Divide as directed:
(i) 5(2x+1)(3x+5)+(2x+1) (i) 26xy(x+5)(y—4)+13x(y—4)

(iii) 52pgr(p+q)(q+r)(r+p)+=104pg(g+r)(r+p) (iv) 20(y+4)(y:" +5_\-‘+3)+5(}‘+4)
(v) x(x+1)(x+2)(x+3)+x(x+1)

Answer 4:
5(2x+1)(3x+5)

(2x+1)

0 260 (x05) (=14 -2 Bren(er s

S2pgr(p+q)(g+r)(r+p)
104pq(q+r)(r+ p)

- 52[?(]}-(;)+£])(q+!’)(J"-l-[}') B lr(p+q)
52><2><:pq(q+r)(r+p) 2

20(}?+4)(}’2 +5}-‘+3)
5(_}*—#4)
x(x+1)(x+2)(x+3)

x(x+1

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

= 2):(x+5)

(iii) 5S2pgr(p+q)(g+ r‘)(r+p)+104pq(q+r)(r+p) -

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

= 4(y* +5y+3)

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




Question 5:
Factorize the expressions and divide them as directed:

(i) (_vz +7y+]0)+(_y+5) (ii) (mz—]4!?-1—32);(m+2)
(iii) (5p*—25p+20)+(p-1) (iv) 4yz(2*+62-16)+2
(V) Spq(pl—q3)+2p(l”‘7) (vi) 12.rv( x* —16y” ) 4xy 3x+4}
(vii) 39)"(50y* —98)+26y" (5y+7)
Answer 5:
() (H+7y+10)+(y+5)=2 67:5“310

+(2+5)y+2x5 _ VvV 4+2y+5y+2x5

(y+5) (y+5)
(_1‘+2)(_‘,-'+5)

(v+5)

= y+2 ['.'f +(a +b)x+ab=(.r+a)(x+b):|

m> —14m+32  m° +(—16+2)m+(—16)x2

(ii) (mz —14I?T+32)+(1ﬂ+2)= (m+2) = (1?'.-:+2)

- (m _(12‘(;? 2) = (m+2) [ x*+(a+b)x+ab =(.1:+a)(.r+b)]

5p>=25p+20
(p=1)
- 5p°-20p-5p+20 51}(p—4)—5(p—~4)

(p=1) (P=1)

(iii) (5;}2 —25p+20)+(p—1)=

(iv)  4yz(2’ +62-16)+2y(z+8)=—

- 4}-‘2[33 +(8—2)z+8x(—2)]
2}'(z+8)

e =] [+ +(a+b)x+ab=(x+a)(x+b)]

Spa(p*—q°)
2p(p-|—q)

B Spa(p—q)(p+q) cat—=b=(a—-b)a+1
2;}(p+fi) [ v ( b)( b)]

)  Spq(p’-a’)+2p(p+q)=

)

= Et?(!?—CI)




12:0(9° —16y7) 12| (3x) = (4y)"|
4xy(3x+4y) 4xy(3x+4y)

(vi) 12,1'_}*(93:3 ~16y° )+4xy(3x+4y) =

~ 12xy(3x—4y)(3x+4y)
4xy(3x+4y)

= 3(3x—4y) [ a —b’ :(a—~b)(a+b)]

39y (50y” —98)

ii) 39y (50y° —98)+26y°(5y+7)=
(vii) 39y"(50y—98)+26y" (Sy+7) 267 (57 57)

30y x2(25y" —49) 39y x2|(5y) ~(7)'|
26y° (5y+7) 26y" (Sy+7)

- 39}’3 P 2(5_}?—7)(5_}?-#7)
26yE (5y+7)

=3y(5y-7) |+ @’ —b =(a—b)(a+Db)]




