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Chapter 12: Factorisation - NCERT Solutions for Class 8
Maths

Ex 121 Question 1.

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

(i) 2y, 22zy

(iii) 14pq = 28p>q>

(iv) 2z — 322 =4

(v) 6abc, 24ab® = 12ab

(vi) 1623 = —422 = 322

(vii) 10pg = 20gr = 30rp

(vii) 3z2y® = 1023y? = 62%y>2

Answer.

12z =2x2x3 Xz
36=2x2x3x3

Hence, the common factors are 2,2 and 3 =2 x 2 x 3 =12
(ii) 2y = 2zy
2zry=2x1lxxxy

Hence, the common factors are 2 and y =2 X y = 2y
(iii) 1dpg =2 X 7T X p X q
28022 =2 x2XTXpXPXqgXq

Hence, the common factors are 2 X 7 X p X ¢ = 14pq
(iv)2e =2x 2z x1

322 =3xzxzxl

4=2x2x1

Hence, the common factor is 1.
(v) 6abc =2 x3 xaxbxc
24ab> =2x2x2x3xaxbxb

12a2b=2x2x3xaxaxb

Hence, the common factors are 2 X 3 X a X b = 6ab
(vi) 162 =2x2x2x2xz X T X T
—dr?=(-1)x2x2xzxTXzT

20 =2 X2X2X2X2X<x

Hence the common factors are 2 X 2 X ¢ = 4x
(vii) 10pg =2 x5 X p X q
20gr =2 x2x5xgxr

0up =2x3xdXrxp
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Hence the common factors are 2 x 5 = 10
(viii) 329y =3 xz xz Xy x y x y
10:1:3y2=2><5><:c><m><a:><y><y

62222 =2X3X T XTXYXYX 2
Hence the common factors are £ X X y X y = x2y>
Ex 121 Question 2.

Factorize the following expressions.

(i) Tz — 42
(i) 6p — 12¢q
(iii) 7a? + 14a

(iv) —16z + 2023

(v) 202m + 30alm

(vi) bx2y — 15zy?

(vii) 10a® — 15b% 4 20c?
(viii) —4a? + 4ab — 4ca
(ix) 22yz + zy’z + zy2?
(x) ax?y + bxy? + cxryz

Answer.
T —42=Txx—2x3 %7

Taking common factors from each term,

=T7(x —2x3)

=T7(x —6)
(iiY6bp—12¢g=2%x3IXp—2x2x%x3Xq
Taking common factors from each term,

=2x3(p—2q)

= 6(p —29)
(i) Ta’ +1da=Txaxa+2x7x%Xa

Taking common factors from each term,
=7xa(a+2)
= Ta(a+2)

(iv)
— 16z + 202°

=(-1)X2XxX2x2x2x2z+2%x2XxX5XzxXxzXz

Taking common factors from each term,
=2x2x2(-2x24+5X2zX2)

:4z(—4—|—522)

v)

200*m + 30alm
=2X2XH5X1IX1IXxm+2x3xbxaxlxm

Taking common factors from each term,
=2x5xIxm2x1l+3x%a)

= 10im(2l + 3a)
(vi) bx?y — 15zy? =5 x T X ¢ X y+ 3 X 5 X & X y X y change the image with image_3310_1

Taking common factors from each term,
=5xz xy(z— 3y)

= bzy(x — 3y)

(vii)

10a® — 15b% + 20c

=2XHXaxXxa—3XHhxXxbxb+2x2xbXxcecxXe

Taking common factors from each term,
=5(2Xxaxa—3xbxb+2x2xcXc)

=5 (2(12 —3b2+4c2)

(viii)

— 4a® + 4ab — 4ca
=(-1)x2x2xaxa+2x2xaxb—2x2xcxa

Taking common factors from each term,
=2x2xa(—a+b—c)
=4a(—a+b—rc)
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(ix)
:c2yz + xy2z + :cyz2

=TXITXYXZFTXYXYXZ+TXYXxzxz

Taking common factors from each term,
=z xyxzlx+y+z)

(x)
az’y + bxy? + coyz
=aXTXTXY+bXarXyxytexzrXxXyxz

Taking common factors from each term,
=z xylaxz+bxy+cxz)
= zy(az + by + c2)

Ex 12.1 Question 3.

Factorize:

(i) 2 + zy + 8z + 8y

(i) 152y — 6 + by — 2
(iii) ax + bx — ay — by
(iv) 15pg + 15 + 9q + 25p
V) 2 =7+ Tzy — zyz

Answer.

(i) 22+ zy+ 8z + 8y = z(z + y) + 8(z + v)

= (z +y)(z +8)

(i) 152y — 6z + 5y — 2 = 3z(5y — 2) + 1(by — 2)

= (by —2)(3z+1)

(iii) az + bz — ay — by = (az + bx) — (ay + by) = z(a + b) — y(a + b)
= (a+b)(z—y)

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

= 5p(3q¢ + 5) + 3(3¢ + 5)

= (3¢+5)(5p+3)
(V)z—=T+Tey—azyz=Tey—7—zyz+ 2
=T(xzy—1) — z(xzy — 1)

zy —1)(7—2) = (-1)(1 —zy)(-1)(z - 7)

= (
~ (1-ay)(=-7)
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Chapter 12: Factorisation - NCERT Solutions for Class 8
Maths

Ex 12.2 Question 1.

Factorize the following expressions:
(i) a® + 8a + 16

(i) p?> — 10p + 25

(iii) 256m® + 30m + 9

(iv) 49y? + 84yz + 3622

) 422 — 8z + 4

(vi) 121b% — 88bc + 16¢2

(vii) (I +m)? — 4lm

[Hint: Expand (I + m)? first]

(viii) a* + 2a2b? + b*

Answer.

MNa?+8a+16=a?>+(4+4)a+4x4

Using identity 2 + (a + b)z + ab = (z + a)(z + b),
Herez =a:a=4and b=4
a’+8a+16=(a+4)(a+4)=(a+4)?

(i) p> — 10p + 25 = p* + (=5 — 5)p + (—5)(—5)
Using identity % + (a + b)z + ab = (z + a)(z + b),
Here x = p,a = —5 and b = —5

PP —10p+25=(p-5)(p—5) = (p—5)°
(i) 25m2 + 30m + 9 = (5m)2 + 2 x bm x 3 + (3)?

Using identity a® + 2ab + b* = (a + b)?, here a = 5m,b =3
25m? + 30m + 9 = (5m + 3)?
(iv) 49y% + 84yz + 3622 = (Ty)? + 2 x Ty x 62 + (62)*

Using identity a® + 2ab + b = (a + b)?, here a = Ty, b = 62
49y? + 84yz + 3622 = (Ty + 62)?
(V) 422 — 8z + 4 = (22)% — 2 x 2z x 2 + (2)?

Using identity a® — 2ab + b? = (a — b)?, here a = 2z,b = 2
42° — 8z +4 = (2 — 2)?
=(2)*(z - 1)" =4(z - 1)°

(vi) 1216? — 88bc + 16¢? = (11b)? — 2 x 11b x 4c + (4c)?

Using identity a? — 2ab + b*> = (a — b)?, here a = 11b,b = 4c
121b? — 88bc + 16¢2 = (11b — 4c)?
(vii) (I +m)? — 4lm
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=P +2x1Ixm+m?—4lm [ (a+b)2:a2+2ab+b2}
=12+ 2lm+m? — 4lm

=1* - 2lm +m?

=({l-m)*[. (a—0b)*=a’—2ab+b’]

a* +2a%0* +b* = (a2)2+2 x a® x b® + (b2)

— (@2 401" [ (a+b)?=d®+2ab+17]

2

(viii)

Ex 12.2 Question 2.

Factorize:

(i) 4p* — 9¢?

(i) 63a® — 1122

(iii) 4922 — 36

(iv) 162° — 14422

W (I+m)® = (I —m)

(vi) 922y% — 16

(vii) (:c2 — 2xy + y2) — 22
(viii) 25a% — 4b? + 28bc — 492

Answer.

() 4p* — 9¢° = (2p)* — (3¢)°
=(2p—39)(2p+3q) [.a®>—b*=(a—Db)(a+D)]
(i) 63a® — 112b° = 7 (9a® — 16b%)
= 7[(3a)® - (4b)’]
= 7(3a — 4b)(3a + 4b) [ a® — b*> = (a — b)(a + b)]
(iii) 492> — 36 = (7z)? — (6)*
=Tz —6)(Tz+6) [.a?—b=(a—b)(a+D)]
(iv) 16z° — 144z* = 162° (2* — 9)
= 162° [(z)* — (3)°]
=162°(x — 3)(x +3) [ a®—b*=(a—b)(a+D)]

v) (L +m)? — (I — m)?

+m+l-—m)(l+m—1+m)
=(20)(2m)=41m
(vi) 92%y* — 16 = (3zy)* — (4)2
3zy —4)(3zy +4) [ a®—b" = (a—b)(a+D)

I
—~

(1:2 _ 2:cy—|—y2) 2= (z — y)2 _ 52 [
=z-—y—2)(z—y+2)[.
25a% — 4b% + 28bc — 492
(viii) =25a% — (4b* — 28bc + 49¢7)
=25a" — [(2b)* — 2 x 2b x Tc + (7c)?]

(vii) . 22 __

— 254 — (2b — Tc)? [ (a— b)? = a® — 2ab + 62]
= (5a)? — (2b — Tc)?

= [5a — (2b — 7c)][5a + (2b — Tc)] [.- a® — b* = (a — b)(a + b)]

= (5a — 2b+ 7¢)(ba + 2b — Tc)
Ex 12.2 Question 3.

Factorize the expressions:
(i) az® + bx

(i) Tp? + 2142

(iii) 223 + ny2 + 222

(iv) am? + bm? + bn? + an?
VM Im+1)+m+1

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

(vii) 5y? — 20y — 8z + 2yz
(viii) 10ab + 4a + 5b + 2

(ix) 6zy — 4y + 6 — 9z
Answer.

() ax? + bx = xz(ax + b)
(ii) 7Tp? + 21¢% = 7 (p* + 3¢?)
(i) 223 + 2zy? + 2222 = 2z (2% + y2 + 2?)
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(iv) am? + bm? + bn? + an®

=m?(a+b) +n%(a +b)
= (a+b) (m* +n?)
VM Im+D)+m+1=Iim+1)+1(m+1)
=(m+1)(+1)
W) y(y+2)+9(y+2) =(y+2)(y+9)
(vii) 5y? — 20y — 8z + 2yz
=5y% — 20y + 2yz — 82
=5y(y — 4) + 2z(y — 4)
=(y —4)(5y + 22)
(viil) 10ab + 4a + 5b + 2
= 2a(5b+ 2) + 1(5b + 2)
= (5b+2)(2a + 1)
(ix) 62y — 4y 4+ 6 — 9z

=6zy— 9z —4y+6
= 3z(2y — 3) — 2(2y — 3)
= (2y—3)(3z - 2)

Ex 12.2 Question 4.

Factorize:
(i) a* — b*
(i) p* — 81
(iii) z* — (y + 2)*
() 2* — (z — 2)*
) a* — 2a%b* + b
Ans. (i) a* — b* = (a2)” — (8%)
= (@ —¥) (@ +¥") [a® =8 —(a—b)(a+b)]
= (a—b)a+b) (@ +b) [-a®—b —(a—b)(a+b)
pt—81= (p2)2 — (9)?
(r* =9) (0" +9) [.a® =6 —(a—b)(a+D)]
(v* =3°) (" +9)
)

(i)

(=)~ [y +27T"

(iif) z* — (y + 2)*
= [z — (y+2)7]

(iv) 2t — ( — 2t = ()" - [z — 27’

=[2" — (z—2)%] [z> + (z — 2)*] [ a® =" — (a — b)(a + b)]
:[x—<x—z)nx+<x— 2)] [+ (x = 2] [ a* =8~ (a—

p—3)p+3)(pP*+9) [ a®—b—(a—b)(a+b)]

[2° + (y+2)*] [ a® = b* — (a — b)(a + b)]
=[z—(@+2)z++2)][2*+(y+2)? [ b —(a—

b)(a + b)]

b)(a+b)]

=[x —x+z|x+x—2] [x* +x* - 2xz+2*] [ (a — b)® = a® — 2ab + b?]

=7z(2x — 2) (2x2 — 2x7 + z2)

) a* — 2ab? 4 b = (a2)2 —2a%b® + (b2)2
= (a®—)" [ (a—b)®=a®—2ab+ ]
=[(a=b)(a+b)]* [.a®—b"—(a—b)(a+Db)]
—(@=Da+b? F ()" ="~y

Ex 12.2 Question 5.

Factorize the following expressions:
(i) p? + 6p + 8

(ii) ¢*> — 10q + 21

(iii) p? + 6p — 16

Answer.

—2
()p* +6p+8=p*+ (4+2)p+4x2 (iii) =p°+8p—2p—8x2
=p(p+8) —2(p +8)

=p’+4p+2p+4x2

=p(p+4)+2(p+4)

=@P+4)(p+2)

(i) > —10g+21=¢*— (7+3)g+7x3
=¢> —Tq—3¢g+7x3
=q(qg—7)—3(g—7)
=(q—")(¢—3)

P’ +6p—16 =p*+ (8 —2)p— 8 x
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Chapter 12: Factorisation - NCERT Solutions for Class 8
Maths

Ex 12.3 Question 1.

Carry out the following divisions:
(i) 28z* = 56z

(ii) —36y° =+ 9y>

(iii) 66pg®r® + 11qr?

(iv) 34x3y323 + 5lxy®2®

(v) 12a%b® + (—6a%b?)

Answer.

28z*

28 gt
= —X
56

z
1
_ E:L,S [ ™ = = xm—n]

(ii) —36y° + 9y? =

3

—36y°
9y?2

36 _ Y
9 T2
— _4y [ ™ " = xm—n]
(iii) 66pg?r® + 11qr?

_ 66pg*r?

- 11qr?

= —X

11 qr?

— 6pq,r [... w’fl + wn — wm—n

(iv) 34x3y323 =+ 5lxy?2®
34239323
~ 5lzy?z3
34 Py’
2
— §$2y [ " = " = wm—n]
(v) 12a°b® + (—6a%b?)
_ 124%8
T —6a’b?
12 a®®
=X —_—
—6  aSdtt
= 2’0" [ca" " =a™"

Ex 12.3 Question 2.
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Divide the given polynomial by the given monomial:
0) (5:52 — 6m) + 3z

(i) (3y® — 4y® + 5y*) + y*

(i) 8 (:c3y2z2 + x2y322 + x2y2z3) + 4x2y?2?

(iv) (:133 + 222 + 3.’5) <2z

v (P*¢° — p°¢®) + p*¢®

Answer.

() (Sm2 — Gm) =+ 3x

B 522 — 6z

n 3x
522 6z 5 1

= — — = —2=—52z—-6
3z 3z Em §( v )

(3y® — 4y® + 5y*) + y*
3y8 — 4y6 + 5y4

(ii) y
3y8  4y5 5yt
Y y+ y:3y4—4y2+5
4 4 4
Y Y Y

(iii) 8 (w3y2z2 + x2y3z2 + a:2y2z3) - 4w2y2z2

8 (w3y2z2 4 x2y3z2 4 a:2y2z3)

Ax2y222
8z3y222  8x2y22  8z2y223

Ax2y222  Agy222  Azly222

=2x+2y+ 2z

— 2z +y+2)

(iv) (m3+2m2+3w)+2w
_w3+2x2+3w

N 2z

_a:3 2w2+3x_m2+2w+3
2 2z 22 2 2 2

1
= 5(:1:2 + 2z + 3)
(p3q6 _ p6q3) +p3q3
g — pbgd
(v) p3q3

p’¢®  p°¢

3 3
= - =q —p
p’¢®  pigd
Ex 12.3 Question 3.

Work out the following divisions:
(i) (10z — 25) +5

(i) (10 — 25) + (2 — 5)

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

(iv) 9z2y?(3z — 24) + 2Tzy(z — 8)
(v) 96abc(3a — 12)(5b — 30) = 144(a — 4)(b — 6)

Answer.

(i) (10z — 25) + 5 = 10?25
5(2z—5)

= s =2x —5

.. . _ 10z—25
5(22—5)
= @z 5
(iii) 10y(6y + 21) + 5(2y + 7)
10y(6y + 21)
5(2y+7)
2x9xyx32y+7
= yx3@2y+7) =2Xyx3=6y
512y +7)
(iv) 9z%y2(32 — 24) + 27zy(z — 8)
92%y*(32 — 24)
 27xy(z —8)
9 zyXazyx3(z—28)
=—X
27 zy(z — 8)
(v) 96abe(3a — 12)(5b — 30) = 144(a — 4)(b — 6)

:my
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96abc(3a — 12)(5b — 30)
T 144(a— 4)(b— 6)

12 x4 x 2 x abc x 3(a —4) x 5(b— 6)
B 12 x 4 x 3(a — 4)(b — 6)

= 10abc
Ex 12.3 Question 4.

Divide as directed:

() 5(2z + 1)(3z + 5) = (2z + 1)
(ii) 26zy(x + 5)(y — 4) + 13z(y — 4)
(iii) 52pgr(p + q)(g + r)(r + p) =+ 104pg(q + 7)(r + p)
(iv) 20(y + 4) (y% + 5y +3) +~ 5(y +4)
M z(z+1)(z+2)(x+3)+z(z+1)
Answer.
(i) 5(2z +1)(3xz +5) +~ (2 + 1)

52z +1)(3z +5)

(2 + 1)

= 5(3z + 5)

(i) 26zy(z + 5)(y — 4) + 13z(y — 4)
26zy(z + 5)(y — 4) + 13z(y — 4)

_ 26zy(xz +5)(y —4)

13z(y — 4)
13x2xzy(z+5)(y—4)
- 13z(y—4) - 2y(m + 5)

(iiif)
52pqr(p + q)(q + r)(r + p) + 104pq(q + r)(r + p)
~ 52pgr(p +q)(¢+r)(r +p)

52 x 2 x pg(q+7)(r + p)

1
= 51“(p+q)

(iv)
20(y +4) (y* + 5y +3) =+ 5(y + 4)
20(y +4) (y + 5y + 3)
N 5(y+4)
=4 (y* +5y+3)
v)
2@+ 1)(z +2)(z +3) + 2z +1)
z(x +1)(z+ 2)(z + 3)
B z(xz +1)
=(z+2)(z+3)
Ex 12.3 Question 5.

Factorize the expressions and divide them as directed:
() (y* + Ty +10) = (y + 5)

(i) (m? — 14m — 32) + (m + 2)

(i) (5p® — 25p +20) + (p — 1)

(iv) 4yz (22 + 6z — 16) + 2y(z + 8)

) 5pq (p* — ¢%) + 2p(p + q)

i) 12zy (922 — 16y?) + 4zy(3z + 4y)
(vii) 39y (50y% — 98) + 26y%(5y + 7)

Answer.
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() (v* + 7y +10) = (y + 5)
B y? + Ty + 10
(y+5)
P+ (2+5)y+2x5
(y+5)
Y245y +2x5

(y+5)
_ (yt;ﬁ; 5)[,_,w2 +(a+b)z +ab=(z +a)(z+1b)]
— oyt 2
(i) (m? — 14m + 32) = (m +2)
_ m?—14m + 32
(m+2)
m® + (=16 + 2)m + (—16) x 2
(m+2)
_ (m—16)(m +2)
B (m + 2)
= (m — 16)
(iii) (5p° — 25p +20) = (p—1)
B 5p? — 25p + 20
(-1
_ 5p* —20p — 5p + 20
(r—1)
_ Sp(p—4) - 5(p—4)
(r—1)
(5p—5)(p—4) 5p@—1)(p—4)
(p—1) (p—1)
=5(p —4)
(iv) 4yz (z2 + 62— 16) + 2y(z + 8)
4yz (2* + 62 — 16)
2y(z + 8)
dyz [ + (8 — 2)z+ 8 x (—2)]
- 2y(z+8)
 Ayx(z—2)(2+ 8)
B 2y(z + 8)
=2z(z — 2)

[ 2® + (a+b)z +ab = (z + a)(z + b)]

{ 22+ (a+bzx+ab=(z+a)(z+ b)}

5pq (> — %) + 2p(p + q)
~ 5pg (p* - ¢°)
~ 2p(p+aq)

) spa— ) +q)
-~ 2p(p+q)

(r—q)

[ a® = b = (a—Db)(a+Db)]

MACH

12zy (9:1:2 - 16y2) — 4zy(3z + 4y)
12zy (91,‘2 — 16y2)
B 4zy(3z + 4y)
12zy [(3.’2)2 — (4y)2}
4zy(3z + 4y)
12zy(3x — 4y)(3x + 4
— y( y)( Y) [ a? — b = (a—b)(a+ b)}
4zy(3z + 4y)
= 3(3z — 4y)
(vii) 39y* (50y* — 98) =+ 26y*(5y + 7)
39y (50y* — 98)
 26y2(5y + 7)
39y°% x 2 (25y2 — 49)
 2612(5y+7)
39y% x 2 [(5y)? — (7)?]
- 26y2(5y + 7)
39y% x 2(5y — 7)(5y + 7)
- 26y2(5y + 7)
mage_3312_2

= 3y(5y — 7)

i
change the image with image_3312_1

[ a® — b® = (a — b)(a + b)] change the image with
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