Factorisation Of Algebraic Expressions

Practice set 6.1
Q. 1. A. Factorise.

X2+ 9x + 18

Answer : On comparing with standard quadratic equation that is ax® + bx + ¢
We have,

a=1,b=9andc=18

Now here,

Productaxc=1x 18 =18

Factors of 18; 2 x 9and 6 x 3

Sum should be b=+9

From above factors (+ 6x + 3x)

Will give + 9x sum

Therefore + 9x is replaced by (+ 6x + 3x)
Now above eq. becomes

X2 +6x + 3x + 18

= X(x + 6) + 3(X + 6): taking x common
= (X + 3)(x + 6)

Q. 1. B. Factorise.

X2 —-10x +9

2
Answer : On comparing with standard quadratic equation that is 3%~ + bX + ¢

We have, 0



a=1,b=-10andc=9

Now here,

Productaxc=1x9=9

Factorsof 9; 1 x 9and 3 x 3

Sum should be b = - 10

From above factors (— 1x — 9x)

Will give — 10x sum

Therefore — 10x is replaced by (— 1x — 9x)
Now above eq. becomes

x2—x—9x + 9

X(x—1) = 9(x = 1); taking x and — 9 common
x-1(x-9)
Q. 1. C. Factorise.

y2 + 24y + 144

Answer : On comparing with standard quadratic equation that is ax? + bx + ¢
We have,

a=1b=+24andc=+144

Now here,

Productaxc=1x 144 =144

Factors of 144; 12 x 12; 24 x 6;144 x 1;

48 x 3: 72 x 2

Sum should be b = 24

From above factors (12y + 12y)



Will give + 24y sum

therefore + 24 is replaced by ( + 12y + 12y)
Now above eq. becomes

y* + 12y + 12y + 144

vy + 12) + 12(y + 12)

; taking y and + 12 common

(y+1)(y+12)

Note: Try to find all factors of “c”, then choose from it that combination whose sum or
difference give “b”

Q. 1. D. Factorise.

5y2 + 5y - 10

Answer : On comparing with standard quadratic equation that is ax® + bx + ¢
we have,

a=5b=+5andc=-10

Now here,

Productaxc=5x-10=-50

Factors of 50; 5 x 10; 25 x 2,50 x 1

Sum shouldbe b=+5

From above factors (— 5y + 10y)

Will give + 5y sum

Therefore + 5y is replaced by (- 5y + 10y)
Now above eq. becomes

5y —5y + 10y—10



s5y(y—1) + 10(y— 1), taking 5y and + 10 common
(y—1)(5y + 10)
5(y — 1)(y + 2); 5 common

Note: if given equation’s constant a, b, ¢ have common multiple take it out and then
factorize.

Q. 1. E. Factorise.

p2-2p-35

Answer : On comparing with standard quadratic equation that is ax® + bx + ¢
We have,

a=1l,b=—-2andc=-35

Now here,
Productaxc=1x-35=-35

Factors of 35; 1 x35and 7 x 5

Sum should be b=-2

From above factors (— 7p + 5p)

Will give — 2p sum

Therefore — 2p is replaced by (— 7p + 5p)
Now above eq. becomes

p*—7p + 5p—35
(p—7) + 5(p—7); taking p and + 5 common

(p—7)(p +5)
Q. 1. F. Factorise.

p2—T7p - 44



Answer : On comparing with standard quadratic equation that is ax? + bx + ¢
We have,

a=1lb=-7andc=-44

Now here,

Productaxc=1x—-44=-44

Factorsof 44; 1 x 44;2 x 22 ;4 x 11

Sum should be b = -7

From above factors (— 11p + 4p)

Will give — 7p sum

Therefore — 7p is replaced by (- 11p + 4p)

Now above eq. becomes

p*— 11p + 4p — 44

p(p—11) + 4(p— 11). taking p and + 4 common

(p +4)(p—11)

Q. 1. G. Factorise.

m? —23m + 120

Answer : On comparing with standard quadratic equation that is

2
aX + bx + c

We have,
a=1,b=-23andc=+120
Now here,
Productaxc=1x+120=+ 120

Factors of + 120; 1 x 120; 2 x 60; 4 x 30; 8 x 15; 24 x 5; 40 x 3



Sum should be b = - 23

From above factors (— 15m — 8m)

Will give — 23m sum

Therefore — 23m is replaced by (— 15m — 8m)
Now above eq. becomes

m? — 15m— 8m + 120

(m—15) — 8(m — 15). taking m and — 8 common
(m — 15)(m — 8)
Q. 1. H. Factorise.

m?2 - 25m + 100

Answer : On comparing with standard quadratic equation that is ax® + bx + ¢
We have,

a=1b=-25andc =100

Now here,

Producta x ¢ =1 x 100 = 100

Factors of 100; 1 x 100; 2 x 50; 4 x 25 ;20 x 5
Sum should be b = - 25

From above factors (— 20m — 5m)

Will give — 25m sum

Therefore — 25m is replaced by (— 20m — 5m)
Now above eq. becomes

m? — 20m— 5m + 100

m(m— 20) — 5(m - 20). taking m and — 5 common



(m —=5)(m - 20)
Q. 1. 1. Factorise.

3x2 + 14x + 15

Answer : On comparing with standard quadratic equation that is ax® + bx + ¢
We have,

a=3,b=+14andc=+15

Now here,

Producta x c =3 x 15 =+ 45

Factors of 45; 1 x 45;5 x 9;15 x 3

Sum should be b =+ 14

From above factors ( + 9x + 5x)

Will give + 14x sum

Therefore + 14x is replaced by ( + 9x + 5x)
Now above eq. becomes

x2 4+ 9x + Bx + 15

(x+9) +5(x + 3); taking x and + 5 common
(x+9)(x +3)
Q. 1. J. Factorise.

2X2 + x — 45

2
Answer : On comparing with standard quadratic equation that is 3%~ + bX + ¢
We have,
a=2,b=1andc=-45

Now here,



Producta xc =2 x—-45=90

Factors of 90; 1 x 90; 2 x 45; 10 x 9; 30 x 3
Sumshouldbeb=1

From above factors (+ 10x — 9x)

Will give + x sum

Therefore + x is replaced by (+ 10x — 9x)
Now above eq. becomes

2x% + 10x— 9x — 45

2x(x + 5) =9(x + 5) . taking 2x and — 9 common
(x+5)(2x-9)
Q. 1. K. Factorise.

20x2%2 - 26x + 8

Answer : On comparing with standard quadratic equation that is ax? + bx + ¢
We have,

a=20,b=-—26andc=38

Now here,

Producta x ¢ =20 x 8 = 160

Factors of 160; 2 x 80; 4 x 40; 8 x 20; 16 x 10; 32 x 5

Sum should be b = — 26x

From above factors (— 16x — 10x)

Will give — 26x sum

Therefore — 26x is replaced by ( — 16x — 10x)

Now above eq. becomes



20x?— 16x— 10x + 8

4x(5x — 4) — 2(5% — 4): taking 4x and — 2 common
2(2x - 1)(5x — 4)
Q. 1. L. Factorise.

44x°% - x -3

Answer : On comparing with standard quadratic equation that is ax® + bx + ¢
We have,

a=44,b=-1andc=-3

Now here,

Productaxc=—-132=44x -3

Factors of 132; 1 x 132; 2 x 66; 4 x 33;12 x 11
Sum should be b=-1

From above factors (— 12x — 11x)

Will give — 1x sum

Therefore — 1x is replaced by (— 12x — 11x)
Now above eq. becomes

44x* — 12x— 11x— 3

4x(11x —3) — 1(11x + 3) : taking x and — 9 common

(11x—-3)(4x—-1)

Practice set 6.2
Q. 1. A. Factorise.

x3 + 64y3



Answer : We know that

a® + b® + 3a°b + 3ab? = (a + b)?

a®* +b® = (a+ b)*—3a’b—3ab% _____ (i
Here a = 1x, b = 4y; putting values in eq.i

x* + (4y)? = (x + 4y)® — 3x%(4y) — 3x(4y)?
x* + (4y)? = (x + 4y)® — 3x%(4y) — 3x(4y)?
X3+ (4y)° = (x + 4y)* — 12xy(x + 4y)
X+ (4y)? = (x + 49){(x + 4y)* — 12xy
x* + (4y)® = (x + 4y){x® + 16y° + 8xy — 12xy
x* + (4y)° = (x + 4y){x* + ley® — 4xyy
Note: Must memorize cubes upto 12

Q. 1. B. Factorise.

125p% + q°

Answer : We know that

a® + b* + 3a%b + 3ab%? = (a + b)?

a* + b* = (a + b)*—3a*b—3ab* _____ (i
Here a = 5p, b = q; putting values in eq.i

(5p)° + q* = (5p + q)° —3(5p)*q — 3(5p)q”
- (5p)* + ¢* = (5p + @)* —15pq(5p + q)
- (5p)* + ¢° = (5p + @){(5p + @)*—15pq

(5p)® + q@® = (5p + @){25p® + q* + 10pq — 15pq



(5p)° + q° = (5p + @){25p* + q° — 5pqy

Note: Must memorize cubes upto 12

Q. 1. C. Factorise.

125k3 + 27m?3

Answer : We know that

a® + b* + 3a%b + 3ab%? = (a + b)?

a® +b* = (a+ b)*-3a’b—3ab?_____ (i

Here a = 5k, b = 3m; putting values in eq.i

- (5k)® + (3m)? = (5k + 3m)3 — 3(5k)?*(3m) — 3(5k)(3m)?
_ (5k)? + (3m)?® = (5k + 3m)? — 45km(5k + 3m)

- (5p)° + (3m)*® = (5k + 3m){(5k + 3m)* — 45km,

(5k)° + (3m)® = (5k + 3m){25k* + 9m* + 30km — 45km,

(5k)° + (3m)* = (5k + 3m){25k* + 9m* — 15km,

Note: Must memorize cubes upto 12

Q. 1. D. Factorise.

213 + 432m3

Answer : We know that

a® + b* + 3a%b + 3ab%? = (a + b)?

a® +b* = (a+ b)*-3a’b—3ab?____. (i
Taking 2 common, we get

2(1* + 216m?)

Here a =1, b = 6m; putting values in eq.i



-2 x [I®+ (6m)3] = 2[(1 + 6m)? — 31*(6m) — 31(6m)?]
-2 x [I®+ (6m)3] = 2[(1 + 6m)3 —18Im(l + 6m)]
52 X [P+ (em)°] = 2[(1 + em){(l + 6m)? — 18lmy

2 x [I®+ (6m)?] = 2(1 + 6m){I* + 36m? + 12lm — 18lmy
Applying (@ + b)? = a? + 2ab + b?

2 x [I®+ (6m)?*] = 2(1 + em){l* + 36m?* — 6lm,

Note: Must memorize cubes upto 12

Q. 1. E. Factorise.

24a3 + 81b3

Answer : We know that

a® + b* + 3a3%b + 3ab®? = (a + b)?

a® +b®* = (a+ b)*-3a’b—3ab? _____ (i

Taking 3 as common, we get

3 x [8a® + 27b%]. solving only bracket term first,

Here a = 2a, b = 3b; putting values in eq.i

(2a)® + (3b)* = (2a + 3b)*— 3(2a)*(3b) — 3(2a)(3b)?
(2a)* + (3b)* = (2a + 3b)*— 18ab(2a + 3b)

(2a)* + (3b)* = (2a + 3b){(2a + 3b)*— 18ab,
Applying (@ + b)* = a% + 2ab + b*

(2a)® + (3b)® = (2a + 3b){4a® + 9b* + 12ab— 18aby

(2a)° + (3b)® = (2a + 3b){4a* + 9b* — 6aby



Ans: - 3(2a + 3b){4a’ + 9b? — 6aby

Note: Must memorize cubes upto 12

Q. 1. F. Factorise.

;1

1.'1" 4
- 8}'3

Answer : We know that

a® + b* + 3a%b + 3ab%? = (a + b)?

a® +b* = (a+ b)*-3a%b

1

Herea=y, b= 5; putting values in eq.i

¥+ 6o)? = (}’+

2y

y3+tig= (y+
2y

F3+(i3= (}’Jr
2y

}’3+(i3= (3’+
2y

Applying (a + b)? =

}’3+(%J3=(?+

v G = (v+

1) 22 1 5
2y }’(2 }’(2
1)3 3 3

2w T2V ay

1)3 3( . 1)

) 2\ T gy
1)( .\ 1)2 3
a? + 2ab + b?

l) 2+ - +1
2y v 4y? 2
Vg2 o L 12
E}r){y +=L}rz 2}

Note: Must memorize cubes upto 12



Q. 1. G. Factorise.

Answer : We know that
a® + b* + 3a%b + 3ab%? = (a + b)?

a® +b® = (a+b)’—32°b—3ab>_____

2
Here a = a, b = a; putting values in eq.i

2 AN 2 2
E.a + [:5)3 = (E. + E) —SHE(E)—BE.[:E)Z

2
a? + (5)3 = (a-l—
(o Yoo

oo oo Dier Do

+ b)? = a® + 2ab + b?

Applying (a
3 s _ 22 1 2 _
a+(a)—(a+a){a t;+4 6}
3 s _ Va2 1 2

a —|—(a) = (a+a){a + 2 2}
Note: Must memorize cubes upto 12

Q. 1. H. Factorise.

]__q_
125

Answer : We know that



a® + b* + 3a°b + 3ab? = (a + b)?
a® +b* = (a+ b)*-3a’b—3ab? ____. (i)

4
Here a =1, b = 5; putting values in eq.i

2+ (7 = (1+3) -3 -3y
1+ (%)3 = (1 + E)E—E—Si

1+ Q=1+ B ]

1+ @ = (1+2)((1+ %)2—3;}

Applying (@ + b)* = a% + 2ab + b*

Qs _ 4, ., ¢, 29 39
1+(5)_(1+5){1+25+5 -

1+ @ = (14 Ja+ 55

Note: Must memorize cubes upto 12

Practice set 6.3
Q. 1. A. Factorise :
y3 - 27
Answer : We know that
a® — b® = (a— b)(a® + ab + b?)
On comparison with above, we get

a=y,b=3



y*—27 = (y=-3)(y* + 3y + 9)
Note: Must memorize cubes upto 12

Q. 1. B. Factorise:

x3 - 64y3

Answer : We know that

a® — b* = (a— b)(a® + ab + b¥)
On comparison with above, we get
a=y,b=3

x*— 64y® = (x—4)(x* + 4x + y)
Note: Must memorize cubes upto 12

Q. 1. C. Factorise:

27m?3 -216n3

Answer : We know that

a® — b® = (a— b)(a® + ab + b?)
On comparison with above, we get
a=3m,b=6n

27m?* — 216n* = (3m— 6n)(9m? + 18mn + 36n?)
Note: Must memorize cubes upto 12

Q. 1. D. Factorise :

125y3 — 1

Answer : We know that

a® — b® = (a— b)(a® + ab + b?)

On comparison with above, we get



a=5y,b=1

125y —1 = (5y—1)(25y* + 5y + 1)
Note: Must memorize cubes upto 12

Q. 1. E. Factorise:

8ps - 27/p®

Answer : We know that

a® — b® = (a— b)(a® + ab + b?)
On comparison with above, we get

a=2p,b=3/p

3 3 2 9
8p° —27/p° = (2p—3/p)(4p~ + 6 + F)

Note: Must memorize cubes upto 12

Q. 1. F. Factorise :

343a%-512h3

Answer : We know that

a® — b® = (a— b)(a® + ab + b¥)
On comparison with above, we get
a=7a,b=8b

343a®* —512b* = (7a—8b)(49a® + 56ab + 64b?)
Note: Must memorize cubes upto 12

Q. 1. G. Factorise :

64x? — 729y?

Answer : We know that



a® — b® = (a— b)(a® + ab + b?)

On comparison with above, we get

a=4x,b =9y

64x* — 729y* = (4x—9y)(16x? + 36xy + 81y?)
Note: Must memorize cubes upto 12

Q. 1. H. Factorise :

16 a® - 128/b3

Answer : We know that

a® — b® = (a— b)(a® + ab + b?)

Taking 2 common from above given equation;

64
2[:83.3 - b_3

On comparison with above, we get

a=2a,b=4/b
64 8a 16
8a* s 2(23——)(-’-}3 +F+ b2
64 2a 4
B8a* 5T T 16[3——)[3 +?+b2

Note: Must memorize cubes upto 12
Q. 2. A. Simplify :

(X +y)° = (x-y)®

Answer : We know that

a®*—b? = (a—b)(a® + ab + b?)

On comparing with given equation we get,



a = (3a+5b), b =(3a-5b)
X+ -y =G+y—x+y+y*+ @+y&-y + -3

Applying (@ + b)? = a? + 2ab + b? j;,g(@—b)? = a>—2ab + b?

x+y)P-x-—y)P =0+ 2xy+ y* + x*—xy + xy—y* + x* —2xy + y*}

(x + y)P-x-y)? = 2y)Ex* +y?)

(x + y)¥- (x—y)?® = ex?y + 2y°

Q. 2. B. Simplify :

(3a + 5b)3 - (3a —5b)3

Answer : We know that

a®*—b® = (a—b)(@* + ab + b?)

On comparing with given equation we get,

a=(3a+5b), b=(3a—-5b)

(3a + 5b)®- (3a- 5b)3
= (3a + 5b—3a + 5b){(3a + 5b)? + (3a + 5b)(3a— 5h)
+ (3a—5b)?}

Applying (8 + b)? = a® + 2ab + b* jq(a—b)* = a* — 2ab + b?

(3a + 5b)®- (3a- 5b)3
= (10b){9a* + 30ab + 25b? + 9a%*— 15ab + 15ab25b? + 9a% — 30ab
+ 25b?}

(3a + 5b)® - (3a-5b)® = (10b)(27a® + 25b?)

(3a + 5b)® - (3a- 5b)® = 270a%b + 250b3

Q. 2. C. Simplify :

(a+b)P-a3-b3

Answer : We know that



(a + b)® = a® + 3a%b + 3ab? + b?

On comparing with given equation we get

(a+ b)®— a®*— b® = a® + 3a’b + 3ab® + b®—a®*-b?
(a + b)®— a®— b® = 3a’b + 3ab?

Q. 2. D. Simplify :

p3=(p +1)°

Answer : We know that

(a + b)® = a® + 3a%b + 3ab? + b?

On comparing with given equation we get

a=p,b=1

pP—(p+ 1% =p°—(p°+3p° +3p + 1)

p* — (p + 1)° = —3p?—3p—1

Q. 2. E. Simplify :

(3xy — 2ab)® — (3xy + 2ab)?

Answer : We know that

a®*—b® = (a—b)(a® + ab + b?)

On comparing with given equation we get,

a = (3xy — 2ab), b = (3xy + 2ab)

(3xy — 2ab)® - (3xy + 2ab)?® = (3xy— 2ab — 3xy — 2ab)
{(3xy — 2ab)? + (3xy— 2ab)(3xy + 2ab) + (3xy + 2ab)?}
Applying (@ + D)* = a% + 2ab + b? 5pq
(a—b)? = a? — 2ab + b?



(3xy — 2ab)?® - (3xy + 2ab)?
= (—4ab){9x?y? — 12xyab + 4a®b? + 9x°y® + 6xyab — 6xyab — 4a*b?
+ 9x?y? + 12xyab + 4a®b?}
(3xy — 2ab)®- (3xy + 2ab)® = (—4ab)(27a%b? + 4a°b?)
Y y

(3xy— 2ab)?®- (3xy + 2ab)® = —108a°b®— 16a°b?

Practice set 6.4

Q. 1. A. Simplify:

m —n- m- +mn-4+n-
e

(m+n) m’ —n’

Answer : We know that

a’—b? = (a+ b)(a—Dh)

a®*—b® = (a—b)(a®* + ab + b?)

Applying these equation in above expression, we get

(m + n)(m—n) m? + mn + n?
B (m + n) (m—n)(m? + mn + n?)

=1
Note: - Try to factorize that term which help in reducing expression.

Q. 1. B. Simplify:

az—lﬂa—llxaz—l
a‘+6a—7 a+3

Answer : We know that

2 _
a®—1 = (a—1)(a + 1) and factorization of numerator and denominator



a’+7a+3a+21 (a—-1L(a+ 1)
az + 7a—a—7 a+ 3

ala+ 7)+3(@a+7) (a-Da+ 1
::1(:;1—%?’)—1(::1—%?)>< a+3

(a+ 3)a+7) (a—1)(a + 1)
G+ NE-1 °  a+3

—a+1
Note: - Try to factorize that term which help in reducing expression.

Q. 1. C. Simplify:

8x° —27y°

Answer : We know that

a®—b?® = (a—b)(a* + ab + b?) 5ga* —b* = (a + b)(a—b)

_ (2x—3y)(4x* + 6xy + 9y?)
B (2x—3y)(2x + 3y)

4x* + 6xy + 9y*
2x + 3y

Note: - Try to factorize that term which help in reducing expression.

Q. 1. D. Simplify:

xf—Sx—lixx;—ﬁ4

(X—SMX—S)(X_gf

Answer : Applying a®—b* = (a + b)(a—Db) gng factorization, we get

x> —8x + 3x—24 (x—8)(x+ 8)
x+3)(x+8 - (x—8)?




x(x—8) + 3(x—8) (x—8)(x+ 8)
X+3)x+8)  (x+8)2

=1
Note: - Try to factorize that term which help in reducing expression.

Q. 1. E. Simplify:

=

Ix"—x-2 3x

X" —Tx+12 X~ —4

Answer : Applying

a’—b? = (a + b)(a—Db) and factorization, we get, also changing ~ INt0 X py
reversing N and D

3}{2—3}14-2}1—2}{ (x + 4)(x—4)
X2 —4x—3x + 12 3x2—-9x + 2x—6

3x(x—1) + 2(x—1) (x + 4)(x—4)
X(x—4)-3(x—4) X 3x(x—3) + 2(x—3)

(3x + 2)(x—1) (x + 4)(x—4)
X—3)(x—4) x-3)(3x+ 2)

(x—1)(x + 4)
(x—3)2

Note: - Try to factorize that term which help in reducing expression.

Q. 1. F. Simplify:

4x? —11x+6
16x> -9

Answer : Applying

a?—b? = (a + b)(a—b) and factorization, we get



4x? —8x—3x + 6
(4x—3)(4x + 3)

4x(x—2)—3(x—2)
(4x — 3)(4x + 3)

(4x — 3)(x—2)
(4x — 3)(4x + 3)

=x-2
Note: - Try to factorize that term which help in reducing expression.

Q. 1. G. Simplify:

Answer : Applying

a’—b? = (a + b)(a—Db), factorization and a* - b* = (a—b)(a® + ab + b?) we
get, also changing + into x by reversing N and D

(a—3)(a* +3a+9) (5a+ 1)(5a—1)
= X
fa?—15a—a + 3 af+ 3a+ 9

(a—3)(@®+3a+9) (5a+ 1)(5a—1)
fa(a—3)—-1(a—1) T 131t 09

(a—3)(@*+3a+9) (5a+ 1)(5a—1)
(5a—1)(a—3) X T 13+ 9

=ha+1
Note: - Try to factorize that term which help in reducing expression.

Q. 1. H. Simplify:

1-2x4x° 14+x4+x°




Answer : Applying
a®*—b®* = (a—b)(@% + ab + b?),(a—b)? = a? —2ab + b?and factorization, we

get

(1—x)° >”<:L+:x;+:x;2
(1-3)(1 +x + x?) 1+ x

1—x
1+ x

Note: - Try to factorize that term which help in reducing expression.



