6. Factorisation of Algebraic expressions

1. Simplify

a?(a?-b?)

a3(a-b)

(1)

a® +2ab + b%2

Solution :

a’?(a?-b?%)

(2) -

aZ(aZ_bZ)

a +2ab + b2

a? + ab

a3(a-b)
a’ +ab

a’ + ab

-3x+2
2rx—2

a? + 2ab + b?

a’(a+b)(a-b)

a3 (a-b)

a (a+b)

(a+b)2

Solution :

x2+x-2

_ x?2-3x+2
X2 +x-2

2_3x+2

x2+6x+8
x2-4

a3 (a-b)

v [a?* + 2ab + b?* = (a + b)?*]and

|(a? —b?) = (a+b)(a—Db)]

x2—4
x2+6x+8

x2—4
x2+6x+8

(D)



Factorise the given expressions

(i) x> — 3x + 2
=x*—2x—x + 2
=x(x—2)—1(x— 2)
=(Xx-2)(x-1)

(i) x* + x — 2
=x*+2x—x-2
=x(x+2)—-1(x+2)
=x+2)(x—-1)

(iii) x* + 6x + 8
=x*+4x+2x+8
=x(x+4)+2(x+4)
=(x+4)(x+2)

(iv) x*2 — 4

= (x)* - (2)*

=((x+2)(x—-2)



Put the factors in eq". (1)

_ (x-2)(x-1) (x+4)(x+2)
T x+2)x-1) T (x+2)(x-2)

- x+4

o x+2

. x>—3x+2 ) x*—4 _ xt4

"x2+x-2  x2+6x+8  x+2

m2— mn m? + 5mn + 6n? m?n + mn?
(3) 2 X 2 2 2

mn-—n (m-n) m#* + 3mn+ 2n
Solution :

mzn + mnz

m?2 + 3mn + 2n?

. lmz— mn m? + 5mn + 6n2]
mn — n? (m — n)?

Factorise the given expressions
(i) m?+5mn + 6n°
= m?+ 3mn + 2mn + 6n°
=m(m + 3n)+2n(m + 3n)
=(m+3n)+(m+2n)
(ii) m?+ 3mn + 2n?
=m?+2mn + 1mn+ 2n?

=m(m + 2n)+ n( m+ 2n)



=(m+2n)+ (m+n)

Put the factors in given eq".

z mzn + mnz

mZi—mn m? +5mn+ 6n2]

mn — n? (m—-n)? m?2 + 3mn — 2n?

mn (m+n)

(m+2n)(m+n)

m(m-n) __ (m+3n) (m+2n)]
n(m-n) (m—n)?

m _ mn (m+ 3n)
n (m — n)?

_ m? (m+3n)
- (m-n)?

2

. [m°—mn m? + 5mn + 6n2] m?n + mn?

. m? (m + 3n)

mn — n? (m—n)? m2 + 3mn+ 2n?

(4) [x2+x—12 ] xz—x—ZO] _ x% +2x-15
x2-5x+6  x2-25 | ° x—2

Solution :

. lx2+x—12 ) xz—x—ZO] ~ x% +2x-15
" Ix2-5x+6 = x2-25 | x—2

Factorise the given expressions
(i) x>+ x— 12
=x*+ 4x—3x— 12

=x(x+4)—-3(x+ 4)

~ (m-n)?



= (x +4) (x—3)
(i) x> —5x+6
=x*—3x—2x+6
=x(x—3)—2(x—3)
=(x-3)(x-2)

(i) x2 — x — 20

= x% — 5x + 4x — 20
=x(x—5) +4(x —5)
= (x—-5)(x+4)
(iii) x2 — 25

= (x+5)(x — 5)

(iv) x> + 2x — 15
=x% +5x—3x—15
= x(x+5) —3(x +5)
= (x+5)(x —3)

Put the factors in eq".



lx2+x—12 N x%—x 20] x% +2x-15
x2-5x+6  x%-25

[((x+4H)(x-3) | (x-5)(x+4)] . (x+5)(x—3)
[(x-3)(x-2)  (x+5)x-5)] = @x-2)

[+ (x+4)] L (x+5)(x-3)
(x-2) ~ x+5)] T x-2)

_ [&x+4)  (x+5) (x—2)
a [(x—Z) X (x+4)] X (x+5)(x—3)

__ (x+5) v (x=2)
T (x=2) (x+5)(x—3)

1
T x-3

_ [x2+x—12 _ xz—x—ZO] Cx%+2x-15 1
T lx2-5x+6 = x2-25 x—2 T x-3

(5) x (x%-y?) L xX*+xy
a?+3ab +2b2 ~ a+2b

Solution :

x(x*-y%)  x*+xy
a%+3ab +2b2 ~ a+2b

Factorise the given expressions
(i) (x* — )

=(x+y)(x-y)



(ii) a*+ 3ab + 2b?
= a’+ 2ab + ab+ 2b?
=a(a+2b)+ b(a+2b)
=(a+2b)+(a+b)

Put the factors in given eq".

x(x%-y%) | x*+xy
a’+3ab+2b2  a+2b

x(x+y)(x—y) ., x(x+y)
(a+2b)(a+b) ~ (a +2b)

x (x+y)(x—y) v (a + 2b)
(a+2b)(a+b) x (x+y)

xX-y

a+b

x(x2-y%*) | xP+xy _ x-y
" a’+3ab+2b2 " a+2b  a+b

xX+2 X+
(6) Yy X Yy
3x+3y 2x+4y

Pl :

x+ 2y X xX+y
3x+3y 2x+4y

X+ 2y X xX+y
3(x+y) 2(x +2y)




1

. x+2y>< x+y 1
T 3x+3y " 2x+4y 6

6y%*+ 7y—3
(7) 6y%+ 11y+3

Solution :

6y*+ 7y-3
6y% +11y +3

6y%+9y—-2y—3
6y%+ 9y+ 2y+3

3y (y+3)-1(2y+3)
T 3y (2y+3)+1 (2y+3)

_ 2y+3)By-1)
(2y+3)(3y+1)

_3y-1
T 3y+1

. 6y%+7y-3 _ 3y-1
" 6y2+11y+3  3y+1

(8) a3+ 8 x a’- 4a
a’2-16 a?%-2a+4

Solution :

a3+ 8 a’-4a
a’-16 a’-2a+ 4




_ (a+2)(a®*-2a+4) a( a—4)

(a+4)(a—4) (a%-2a+4)
__a(a+2)
- a+4
. a3+ 8 a’— 4a __a(a+2)
" a2-16 " a’-2a+4  a+4
2. Factorise.

(1) 5x%y*—25xy — 180

Solution :

5x%y? — 25xy — 180 ; 5 x (—180) = — 900
a+b=-25axb=-900 /\
= 5x2y? — 45xy + 20xy — 180 -4 r 2l
=5xy (xy — 9) + 20 (xy - 9)

= (xy — 9) (bxy + 20)

= (xy — 9) 5(xy +4)

=5(xy — 9) (xy +4)

«. 5x%y? — 25xy — 180 =5 (xy — 9) (xy + 4)
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(2) 12x2- 29xy + 14y?

Solution :

12x% —29xy + 14y? ; 12 x 14 = 168
a+b=-29, axb=168 /\

= 12x? — 21xy — 8xy + 14y? el o8
=3X (4X =Ty) =2y (4x - 7y)

= (4x = 1y) (3x - 2y)

- 12x% — 29xy + 14y? = (4x — 7y) (3X — 2y)

(3) 24a*- 65ab —21b?

Solution :

2432 - 65ab — 21b?; 24 x (-21) = - 504
at+b=-65 axb=-504 /\
= 24a2- 56ab + 9ab — 21b? -96  +9

=8a(3a—-7b) +3b (3a—7b)
= (8a + 3b) (3a—7b)

-~ 248> — 65ab — 21b? = (8a + 3b) ( 3a — 7b)
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(4) Ty?+25yz+127?

Solution :
7y*+ 25yz + 127%; 7x12= 84
a+b=25axb=84 /\

+ +
= 7y?+ 21yz + 4yz + 127° ol +a

=7y (y+3z)+4z (y + 32)
=(y +32) (7y + 4z)
~ Ty% + 25yz +127° = (y + 32)(7y + 42)
3. Simplify
1. (ab + cd)*- a®b® - c*d?®
Solution :
(ab + cd)® - a’b® - c®d?
(a+ b)®=a®+ b+ 3a%b + 3ab? ....(Formula)
= [(ab)*+ 3 x(ab)?x (cd) + 3 x(ab) x (cd)*+ (cd)’] - a®b3- c3d®
=a®b®+ 3 x a%h? x c¢d + 3 x ab x c?d?® + c3d®- abs- c3d®
= a’b® + 3a’b%cd + 3abc®d® + c*d®- a’b*- c3d?

= 3a’b’cd + 3abc?d?
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=~ (ab + cd)® — a’b® — c*d® = 3a’b’cd + 3abc?d?
2. (3x — 4y)® — (27x° — 64y°)
Solution :
(3x — 4y)® — (27x° — 64y°)
(a-b)®=a®-3a’b +3ab*-b* ....(Formula)
= [(3x)*- 3 X (3X)* X (4y) + 3 x (3x) x(4y)*- (4y)’] - 27x*+ 64y?®
= 27x3- 3 X 9X? X 4y + 9x X16y? - 64y*— 27x> + 64y°
= 27x3-108x%y + 144xy? — 64y° - 27x3 + 64y°
= 144xy? - 108x%y
= 36xy (4y — 3x)
~ (3x — 4y)* — (27x° — 64y°) = 36xy (4y — 3X)
3. (x—2y)°~ (8y)®
Solution :
(x - 2y)’ — (8y)®
a>-b®=(a-b) (a*+ab +b?....(Formula)

=[x -2y -8y] [(x-2y)* + (x—2y) (8y) + (8y)*]



13
= (X — 10y)[x? — 4xy + 4y? + 8xy - 16y° + 64y?]
= (x — 10y) (x* + 4xy + 52y?)
s (X = 2y)’ = (8y)° = (x = 10y) (X* + 4xy + 52y?)
4. (5x + 4y)°*- (5x - 4y)*
Solution :
(5x + 4y)* — (5x - 4y)*
a>-b*=(a-b)(@+ab+b? ...(Formula)
= [(5x + 4y) — (5x — 4y)] [(5x + 4y)*+ (5 + 4y) (5x — 4y)
+ (5x — 4y)?]
= 8y [25x* + 40xy + 16y* + 25x* — 16y* + 25x* — 40xy + 16y?]
= 8y [25x? + 25%° + 25x° + 16y?]
= 8y (75x% + 16y?)
= 600x%y + 128y°
« (5x + 4y)* — (5x — 4y)® = 600x%y + 128y°
5.(p + )™ (p +20)°
Solution : (p +q)*— (p + 2q)°

a®-b®=(a-b)(@+ab+b? ...(Formula)
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=[(p+a)-(P+29)][(p+q)*+(p+0q) (p+20) +
(p +209)7]
= (-q) [p*+2pg + 9> + p*+2pq + pq + 29° + p* + 4pq + 4q7]
= (-q) [3p° + 2pq + 2pq + 4pq + pq + g* + 29° + 49°]
= (-q) [3p° + 9pq + 797]
=-3p°q-9pq*-79°

~(p+0a)’-(p+29)°=-3p°q-9pg*-7q°

(m?2-mn + n?) (m2+ 2mn + n?)
(m+n) (m3+ n3)
Solution :
B (m?2-mn+ n?) (m?+2mn+ n?)
- (m+n) (m3+ n3)
o m?-—mn+ n? (m+n)?
a m+n (m+n)(m?-mn+ n?)
=1
. (m?2-mn+ n?) (m2+2mn+ n?)

=1

(m+n) (m3+ n3)



8p3- 2743

1

" 4p?%-9q2
Solution :

_ 8p*-274°

(4p? + 6pq +99?)

1

- 4p2— 9q2

_ (2p-39)(4p*+6pq+99*)

(4p? + 6pq +9q%)

(2p+39)(2p—3q)

4p2 + 6pq +9q2

. 1
2p + 3q
8p3-2743 1 B
4p%— 9q2 (4p% + 6pq +9q9%) 2p + 3q
3a2 — 3ab ab?+ b3

X
ab — b? 9aZ2-9p?

Solution :
3a% - 3ab ab?+ b3
ab — b2 9aZ2-9p2
__ 3a(a-b) b? (a+b)
" b (a-b) 9(a2- b2)
__ 3a(a-b) b? (a+b)
" b (a-b) 9(a+b)(a—b)
3a b?
=— X
b ~ 9(a-b)
ab

3(a—b)

15



3a% — 3ab ab®?+ b3 _  ab
o. x j—
ab — b2 9a% - 9b%2 3(a-b)

4. Factorise.

l.a®+a-72

Solution :

a*+a-72 12
a+b=+1, axb=-72 /\
=a’+9a-8a-72
—a(@a+9)-8(a+9)
=(@+9)(a-8)
~a’+a-72=(a+9) (a-98)
2. X*~12x — 64

Solution :

X?—12x — 64 _ 64
atb=-12,axb=-64 /\
= x2 — 16X + 4x — 64 -16 +4

=X (Xx-=16)) + 4 (x -16)

16



= (x—16) (x +4)

S XP— 12X — 64 = (X —16) (x + 4)

3.y 216

Solution :

y? —216

a®-b*=(a-b) @ +ab+b? ...(Formula)
=y°—(6)°

=(y-6)+(y’+y X 6+67

= (y — 6) (y? + 6y + 36)

~y3—216 = (y - 6) (y* + 6y + 36)

4. 125x3 + 343y°

Solution :

125x3 + 343y

a*+b®=(a+b)(@-ab+b? ...(Formula)
= (5%)° + (7y)°

= (5X + 7y) + (25x*— (5X) x (7y) + 49y?)

= (5x + 7y) (25x% — 35xy + 49y?)

17
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= 125x% + 343y° = (5x + 7y) (25%° — 35xy + 49y?)

5. 54x3-16y°
Solution :
54x°— 16y°

=2 (27x3- 8y?®)

a®-b*=(a-b) (@+ab+b?.....(Formula)

=2 [(3)° - (2y)°

=2 (3x—2y) [(3%)* + (3x) x (2y) + (2y)]

=2 (3x = 2y) (9x2 + 6xy + 4y?)

= B54x3— 16y° = 2(3X — 2y)(9x2 + 6xy + 4y?)

27
512x3

6. 64x3 +

Solution :

= @+ ()

a*+b*=(a+b) (a®>— ab + b?

....( Formula)
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= (4x + %) [(436)2 — (4x) X (%) + (%)2]

— (4.x + %) (16x2 — % + 6:x2)

- 64x3 + 51227x3 = (4x + 8—3x) (16x2 — % + 6:x2)

7. 32a3—%

Solution :

32a°- =7

=4 :8a3 — lz)—Z] .....(taking common factor 4)

a*~-b*=(a—Db) (@ +ab+b? ...(Formula)

-4 :(Za -3 ((Zw)2 +@a)x(3) + (%)2)]

=4[(2a-2)(4a® +52+ l:’—2)]

e 920 ) (s + 5 + )



3

8.1+
729

Solution :

3
1+y_
729

=@+ ()

a®+b’=(a+b)(@—ab+b? ...(Formula)

- (1+)]ar-m R+ Q)]

5. Complete the following activity.

M?—-33M + 230
= M?— M — M + 230
=M(M - | |)-[_|M - 23)

=M - L )M - L])




Solution :

M? - 33M + 230

= M? —[23|M —[10] M + 230
=M (M — [23]) — [10|(M — 23)
=(M - [23])(M — [10])

6. Complete the following activity.

512 + P

=l |+pP?

=(J+P)[- L] x(P)+P?]
=(J+P)( - L_IrP+P?)
Solution :

512 + P

=1(8)3 |+ P

= ([8]+ P) [[8)?] - [8] x (P) + P?|

= ([8]+ P)(l64

— [8]P + P?%)

21



7. Complete the following activity.

N (N - 2)°

=[N= (L_D]IN2+N x ||+ ||

= JIN2+N2—[ |+ [ |—4N+ | |

= _J3NZ2—| |+ |

Solution :

NG — (N = 2)3

=[N - ([(N=2)])| N2 + N x [(N-2)]+ [(N - 2)?

 —

=2 [N2+N2— 2N|+ [N2]- 4N + 4]

=[2](3N% — [6N] + [4])

8. Write the following expressions true or false.
(1) 64x%— 27y*= (4x - 3y) (16x2 — 12xy + 27y3)
Ans : False

Explanation :

64x3 — 27y®

= (4%)° - (3y)°®

22
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a*-b*=(a-b) (a*+ab +b? ....(Formula)
= (4x - 3y) [(4x)? + (4x) x 3y) + (3y)?]
= (4x - 3y) (16x* + 12xy + 9y?)
(2) 128x3 + 250y2 = 2 (4x + 5y) (16x% — 20xy + 25y?)
Ans : True
Explanation :
128x%+ 250y°
= 2(64x>+ 125y°) ........(taking common factor 2)
a®+b*=(a+b)(@-ab+b? ...(Formula)
=2 [(4x)* + (5¥)°]
= 2(4x + 5y) [(4x)* — (4x) X (5y) + (5y)]
= 2(4x + 5y) (16x% — 20xy + 25y?)
()X +5= -+ 1+
Ans : False

Explanation :

3, 1
X+
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a*+b’=(a+b)(@-ab+b? ...(Formula)
=(x+ )] -@x(3)+ ()]

=(x+ (-4 3)
A 1l-a3=(1-a)l+a+a%
Ans : True
Explanation :
1-a’
=(1)°- (a)®
a>-b*=(a-b) (@ +ab+b? ...(Formula)
=1 -a)[(1)*+ 1) x (a) + (@)?]
=(1-a)l+a+a?
(5) 27x3 — 8y3 = (3x — 2y)(9%? + 6xy + 4y?)
Ans : True
Explanation :

27x% — 8y3

= (3%)°- (2y)°
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a*-b*=(a-b) (@*+ab+b? ....Formula)

= (3x—2y)[(3x)% + (3x) x (2y) + (2y)?]

= (3x — 2y)( 9> + 6xy + 4y?)

9. Match the following.

1.

Group ¢ A’ Polynomial
(1) x*+ 7x — 18
(2) x* +3x—18
(3) x?- 7x — 18

(4) x2-9x + 18

Group ‘B’ Factors of polynomial
(@) (x-9) (x +2)
(b) (x +9) (x-2)
() (x—6) (x-3)
(d) (x+6) (x-3)



ANS :

Group ¢ A’ Polynomial
(1) x* + 7x — 18
(2) x* + 3x — 18
(3) x* - 7x —18

(4) x*- 9x + 18

Group ‘ A’

(1) a® + b3

(2) @2 - b?

(3) a®-b*

(4) ax?+bx + ¢

26

Group ‘B’ Factors of polynomial
(b) (x +9) (X - 2)
(d) (x +6) (x-3)
(@) (x—9) (x +2)

(¢) (x-6) (x-3)

Group ‘B’

(@) trinomial

(b) (a + b) (a2 - ab+ b?)

(c) (a-b) (a® + ab+ b?)

(d) (@+Db)(a-b)



ANS :

Group ‘ A’
(1) a®* + b®
(2) a® - b?
(3) a’> - b’

(4) ax®* + bx + ¢

Group ‘B’
(b) (a + b) (a? - ab+ b?)
(d) (a+D) (a-b)

(©) (a- b) (a2 + ab+ b?)

(@) trinomial

*khkkkk
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