5. Factorization of Algebraic Expressions

Exercise 5.1

1. Question

Factorize:

x3+x-3x2-3

Answer

Given,

x*+x—-3x2-3
=x(x*+1)-3(x*+1)
=Ex-3)x+1)

2. Question

Factorize:

ala+b)3-3a?bla+b)

Answer

Given,

a(a+b)®—3a’bla+hb)

=a(a+ b){(a+ b)2 — 3abjuse the identity:(a + by’ = a? + b2 + 2ab
=ala+ b)(a®+ b + 2ab — 3ab)
=a(a+b)(a®+b%—2abh)

3. Question

Factorize:

X(x3-y3)+3xy-(x-y)

Answer

Given,

X(x3-y3)+3xy-(x-y)

As (X% -y3) = (x -y + xy +¥)
X(x3-y3)43xy-(x-y) = x [(x - y){x? + xy + y))] + 3xy-(x-y)
Take x(x-y) common to get,
X(-y)L (x? + xy + ¥°) + 3]

4. Question

Factorize:

aZx?+({ax2+1)x+a

Answer

Given,

a?x?+ (ax? + Dx+a= a?x*+ax?*+x+a



= ax?(a+x) +1(x+a)
=(ax?+1)(x+a)

5. Question

Factorize:

X2 +y-Xy-X

Answer

Given,

X+y—xy—xX= X*—x+y—xy
=x(x—-1)+y(1-x)
=x(x—1)—yx—1)
=Ex-NE-1)

6. Question

Factorize:
x3-2x2y+3xy2-6y3
Answer

Given,

x®— 2x%y + 3xy? — 6y°

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

7. Question

Factorize:
6ab-b%+12ac-2bc

Answer

Given,

6ab-b2+12ac-2bc = b{6a-b)+2c(6a-b)
= (b+2c)(6a-b)

8. Question

Factorize:

. 1 1
(x +—2)—4(x+—)+6
X X
Answer

Given,

,, 1 1
(x +—2)—4(x+—)+6
X X

(‘(2+l+2)—4('{+l)+4
x*+— 3
X X

2

(x+%) —4(x+%)+4



2
={(x +E)—2} [ BY applying (a2 - 2ab + b2 } = (a-b)? |
X

9. Question

Factorize:

X{x-2)(x-4)+4x-8

Answer

Given,

X(%-2) (%-4)+4%-8 = x(x-2) (x-4)+4(x-2)

= (x-2) (x{x-4)+4)

= (x-2) (X - 4x + 4)

= (x-2) (x-2P

= (x-2p

10. Question

Factorize:

(x+2){x?+25)-10x%-20x

Answer

Given,

(x+2) (x2425) - 10x2 - 20x = (x+2) (x2+25)-10x (x+2)
= (x+2) (x2+25-10x)

= (x+2) (x-5)2

11. Question

Factorize:

2a?+2 fzab+3b?

Answer

Given,

2a’V6ab+3b? = (V2a)? +2(v3xv2)ab + (vV3b)?
= (vV2a+v3b)?

12. Question

Factorize:
{(a-b+c)2+(b-c+a)2+2(a-b+c){b-c+a)

Answer

Given,

(a-b+c)?+(b-c+a)’+2(a-b+c)(b-c+a)

= (a-(b-€))? + (a+(b-c)) + 2(a-(b-c}) (a+(b-c))
[Applying identity: x2 + y2 +2xy = (x + y)2 , where x= a-{b-c), y= a+(b-c)]

=[{a-(b-c)) + (a+{b-c))]?=(2a)2=4a?



13. Question
Factorize:
aZ+b2+2(ab+bc+ca)
Answer

Given,

aZ+b2+2(ab+bc+ca)

a’+b?42ab+2bc+2ca

(a+b)2+2cla+b)

= (a+b)(a+b+2c)

14. Question

Factorize:

4(x-y)2-12(x-y) (x+y)+9(x+y)?

Answer

Given,

A(x-y)? -12(x-y)(x+y)+9(x+y)? = 402-2xy+y?)-12(x? - y2)+9(x%+y2+2xy)
= 4x2-8xy+4y2-12x24+12y2+9x2+9y+18xy
= x2+25y2+10xy

= (X)2+(5y)2+2xx x5y

= (x+5y)?

15. Question

Factorize:

aZ-b2+2ab-c2

Answer

Given,

a2-b%+2ab-c = a’-(b?-2bc+c?)

a- (b-c)?

(a + (b-c)) {a-(b-c))

= {a+b-c) (a-b+c)

16. Question

Factorize:

a’+2ab+b?-c?

Answer

Given,

a+2ab+b?-c? = (a+b)? - ¢2
= {a+b-c) (a+h+c)

17. Question



Factorize:
a+4b?-4ab-4c?
Answer

Given,

a2 +4b%-4ab-4c? = (al+ (2b)? - 2xax2b-4c?
= (a-2b)? - (2c)?

= (a-2b-2c){a-2b+2¢)
18. Question
Factorize:

xy9-yx?

Answer

Given,

xy? - yx9 = xy (y8-x8)

xy ((yH?% - (xH?)

xy (y*+x3) (y* - x4

xy (yH+x?) (y2-x2) (y2+x2)

xy (yH+x3) (y2+x2) {y - x) (y+x)
19. Question

Factarize:

x*+x2y? +y?

Answer

Given,

xM 2y eyt = A axy? 4yt - x2y?
= (x?y?)? - (xy)

= 02+ y2 - xy) (24 y2 + xy)

20. Question

Factorize:

xz-y2-4x2+422

Answer

Given,

x2 - y? - Axz + 472 = X2 - dxz +42° - y?
= (x)? - 2xxx2z+(22)2 - y2

= (x-2z) - y?
=(x-2z-y)(x-22+y)
=({x-y-2z)(x+y-2z)

21. Question



Factorize:
X246 7 x+10
Answer
Given,

x24+6V2x+10 = x2+v2x + 10

X(X+v2) + 5V2 (x +v2)
{(x+v2) (x+5v2)

22. Question

Factorize:

x2-2 3x-30

Answer

Given,

x? - 2v2x - 30 = x% - 5V2x+3v2x-30
X(x-5v2) +3v2 (x - 5v2)

(x-5v2) (x+3v2)

23. Question

Factorize:

x2- 3%-6

Answer

Given,

X2-V3x -6 =x%-2V3x +V3x -6
X (x - 2v3) + v3 (x-2V3)

{x + v3) (x - 2V3)

24. Question
Factarize:
%245 45 x+30
Answer
Given,

%2 4+ 5v5x + 30 = % + 3v5x + 2V5x + 30

X (x + 3v5) + 2vV5 (x + 3v5)

{x + 3v5) (x + 2V5)
25. Question
Factorize:

X242 3%-24

Answer

Given,



x2 + 2V3x - 24 = + 4vV3x - 2V3x - 24

X(x + 4v3) - 2v3 (x + 4V3)
(x + 4v3) (x - 2V3)

26. Question

Factorize:

2x2-gx+ 1

12
Answer

Given,

27. Question

Factorize:

2,12 1
X +ﬁx+§

Answer
Given,
;12 01,1 01 1
¥ 73636 Y 7% 535

28. Question

Factorize:

21x2-2x+ Li

Answer
Given,
2.1*’-2-+1—212 : +1
X X T X X—X 21

1
= x(21x—1) - 31 (21x—1)

1
= (x _ﬁ) (21x-1)
29. Question

Factorize:



55 X2+20%+3 5

Answer

Given,

5vV5x2+20x+3vV5 = 5v5x% + 15x + 5x + 3V5
= 5x(v5x+3) + V5 (V5x+3)
= (5% +v5) (V5x + 3)

30. Question

Factorize:

2x2+3 5 x+531.9(2a-b)2-4{2a-b)-13
Answer

Given,

2x243V5x+5 = 2x2 + 2V5x+ V5x45
= 2X (X + V5) +V5 (x+V5)
= (2x+V5) (x+V5)

31. Question

Factorize:

9(2a - b)2 -4 (2a - b) - 13
Answer

Given,

9(2a- b2 -4 (2a-b)-13
Let us assume (2a - b) = x
9x? - 4x - 13

9x2 - 13x + 9x - 13

x(9x - 13)+1 (9x + 3)

(9% -13) (x + 1)

[9(2a-b) - 13][2a - b + 1]
(18a-9b-13)(2a-b+ 1)
32. Question

Factorize:
7(x-2y)2-25(x-2y)+12
Answer

Given,

T(x-2y)2 - 25 (x-2y) + 12
Leta = (x - 2y),

So we have,

= 7a? - 25a + 12



= 7a?-2la-4a+ 12

= TJala-3)-4(a-3)

=({7a-4)(a-3)

Puta = (x - 2y)

= {7(x-2y) -4} (x-2y - 3)

=(7x-14y -4) (x - 2y - 3)

33. Question

Factorize:

2(x+y)%-9(x+y)-5

Answer

Given,

2(x+y)? - 9(x+y) - 5,

=2a%9a-5

Let (x+y) = a

= 2a’- 10a+a -5

= 2a (a-5) +1{a-5)

= {2a+1) (a-5)

= {2(x+y)+1}(x+y-5)

(2x4+2y+1) (x+y-5)

34. Question

Give possible expressions for the length and breadth of the rectangle having 35y2+13y-12 as its area.
Answer

We know that,

Area of rectangle = length x breadth
Given,

35y2 + 13y - 12 = 35y? + 28y - 15y -12

= 7y(5y+4) -3 (5y + 4)

= (7y - 3) (5¥ + 4)

Thus,

Length = (7y - 3), then breadth = (5y + 4)
Length = {5y + 4), then breadth = {7y - 3)
35. Question

What are the possible expressions for the dimensions of the cuboid whose volume is 3x2-12x.
Answer

Given,

We know that,

Volume of cuboids = length x breadth x height



Given,

3x? - 12x = 3x (x-4)

Thus,

Dimensions of cuboids are -

Length  breadth height

3 X {x-4)
X (x-4) 3
(x-4) 3 X

Exercise 5.2

1. Question

Factorize each of the following expressions:
p3+27

Answer

Given,

P3+27,

= + (3)3 [+ a3+b3 = (a+b)(a? - 2ab +b?)
= (p+3) (P + 9 - 3p)

2. Question

Factorize each of the following expressions:
y3+125

Answer

Given,

y34125,

= y3 + (5)3 [+ a3+b3 = (a+b)(a? - 2ab +b?)
= (y + 5) (y? - 5y + 25)

3. Question

Factorize each of the following expressions:
12733

Answer

Given,

1- 2783,

=1-(3aP

= (1 - 3a) (1+9a’+3a)

4. Question

Factorize each of the following expressions:
8x3y3+27a3

Answer



Given,

8x3 y3 +27a3,

= (2xy)? + (3a)

= (2xy + 3a) (4x2 y2 +9a? - Gaxy)
5. Question

Factorize each of the following expressions:
64a3-b3

Answer

Given,

64a’ - b3,

= (4a)’ - (b)?

= (4a - b) (168 + b® + dab)

6. Question

Factorize each of the following expressions:

x? 3
-8
216 y

Answer

Given,

x3 3

216 8 (E) — (2y)?

X x2 L Xy
=(g—2y)(ﬁ+4y_+?)

7. Question

Factorize each of the following expressions:
10x%y-10xy*

Answer

Given,

10x* y - 10xy?,

= 10xy (x* - y?)

= 10xy (x - y) (x* + xy - ¥°)

8. Question

Factorize each of the following expressions:
54x8y+2x3y?

Answer

Given,

54x8 y + 2x3 y4,

=23y 273 +y9)



=23y {3xP + ()%}

= 2x3y (3x + y) (9% + y2 - 3xy)

9. Question

Factorize each of the following expressions:
32a°+108b3

Answer

Given,

32a3+108b3,

= 4 (8a3+27b3)

=4 {(2aF + (3b)> }

= 4 (2a + 3b) (4a? +9b? - 6ab)

10. Question

Factorize each of the following expressions:
(a-2b)3-512b3

Answer

Given,

(a-2b)*-512b3

= {a - 2b)3 - (8b)3

= (a-2b-8b) {{a - 2b)? +(8b)? +(a - 2b) 8b}
= (a - 10b) (a2 +4b? - 4ab +64b? +8ab - 16b2)
= (a - 10b) (a +52b? +4ab)

11. Question

Factorize each of the following expressions:
(a+b)3-8(a-b)?

Answer

Given,

(a+bP-{2(a-b)}3

= {{a + b) -2(a - b}} { (a+b)? +4({a-b)2 +2{a+b)(a- b)} [ By using: x3-y3 = (x - y)(x2 + y2 +xy)
= (a + b -2a + 2b)(&? + b? + 2ab + 4a’ +4b? - 8ab + 2a? - 2b?)
= (3b - a) (7a? +3b? - 6ab)

12. Question

Factorize each of the following expressions:
(x+2)3+(x-2)3

Answer

Given,

X423 + (x- 2P =X+ 2+ x-2) { (X + 2P + (x-22 - (x + 2)(x-2) }



=2X (2 + A+ Ax+ X2 +4-Ax-x2 + 4)
= 2x (x2 +12)
13. Question

Factorize each of the following expressions:

8X2y3-)(5
Answer
Given,

8x2y3 _ XS

x? (8y* - x3)

¥ { 2y - (x)*}

X2 (2y - X) (4y2 + x2 + 2xy)

14. Question

Factorize each of the following expressions:
1029-3x3

Answer

Given,

1029 - 3x3

=3(343-x3)

=3 {(7)7-xr}

= 3 (7 - x) (49 +x2 +7x)

15. Question

Factorize each of the following expressions:
x64yb

Answer

Given,

XE 4+ = (x2)? + (y2)3

= (7 +y%) (x* +y? - x%y)

16. Question

Factorize each of the following expressions:
33+l

Answer

Given,

X3y? + 1 = (xyP +(1)?

= (xy + 1) (¥ y? +1 - xy)

17. Question

Factorize each of the following expressions:



xdyt-xy

Answer

Given,

X4 - xy = xy (x3y? -1)

xy { (xy)? - (1)3}

xy (xy -1) (x2y2 +1+xy)

18. Question

Factorize each of the following expressions:
al?2+pl2

Answer

Given,

al2 +b12 = (a%3 + (b%)3

= (@* + b)(a* +b3 - a%b?)

19. Question

Factorize each of the following expressions:
x3+6x2+12x+16

Answer

Given,

X3 +6x212x+16 = (x> + 6x2+12x+8)+8

= (x+2)° + 8 [ (a+b)? = @> + b® +3ab(a+b)]
= (x+2)® + (2)3

= (x+2+2) {{x+2)% +4 - 2 (x+2)}

= (X+ 42 +a+4x+4 - 2x - 4)

= (X+4)(x2+2x+4)

20. Question

Factorize each of the following expressions:
a3+b3+a+b

Answer

Given,

ad+b*+a+b = (a® + b¥) + (a+b)

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

= (a+b)(a’ - ab +b?+1)

21. Question

Factorize each of the following expressions:

a3-1.232
a2 a



Answer

Given,

a

n

N, 1
(e Aeaa)
a a

N, 1
(e 3-1)
d a

22. Question

I

(
(
(a
Factorize each of the following expressions:
a’+3a’b3+3ab%+b3-8

Answer

Given,

A3+3a% b+3ab%+b3-8 = (a’ +3a%b +3ab?+b’) - 8
= {a+b)* -8

= (a+b)? - (2)°

= (a+b -2) { (a+b)? + (2)? + 2(a+b) }

= (a+b - 2) (a’+b? + 2ab+4+2a+2b)

23. Question

Factorize each of the following expressions:
8a3-b3-4ax+2bx

Answer

Given,

8a® - b? - 4 ax + 2bx = (2a)? - (b)3 - 2x(2a - b)

= {2a - b) (4a° + b® +2ab)-2x{2a - b)

= (2a - b) (42 + b? +2ab - 2x)

24. Question

Simplify

(I) 173173173 -127:127 « 127
173,173-173x127 +127 127

(ii)155>155> 155-55-55+«55
155+155-155+55-55+55

(iii) 1.2:1.2.12-0.2:0.2.02
1.2,1.2+1.2:0.2+0.2:0.2

Answer

(i) Given,



173x173x173 + 127x127x127
173X173 — 173x127 + 127x127

(173)3 + (127)3
(173)2 — 173x127 + (127)2

(173 + 127){(173)% + (127)* —173%x127} B

(173)2 — 173%x127 + (127)2
(ii) Given,
155X 155X 155 — 55X55X55
155x 155 + 155x55x55%55
B (155)3 — (55)3
~ (155)2 + 155%55 + (55)2

_ (155 55){(155)? + 155%55 + (55)?}
B (155)2 + 15555 + (55)2

= (155 —55) = 100
(ii) Given,

_ 1.2X1.2x1.2-0.2X0.2%0.2
1.2x1.241.2%0.2+0.2 x0.2

3 (1.2)%—(0.2)3
T (1.2)2+1.2x02+(0.2)2

_ (12-02){(1.2)> +(0.2)*> +1.2x0.2}
- (1.2)2 + 1.2x0.2%(0.2)2

=(12-02)=1

Exercise 5.3

1. Question

Factorize:
64a3+125b7+240a’b+300ab’
Answer

Given,

64a3 + 125b° + 240a%b + 300ab?,
= (4a)3 + (5b)3 + 60ab (4a + 5b)
= (4a)3 + (5b)3 + 3x4ax5b (4a + 5b)
= (4a+5b)3

= (4a+5b)(4a+5bj(4a+5b)

2. Question

Factorize:

125x3-27y3-225x2y +125xy2
Answer

Given,

125x3-27y3-225x2y +125xy?2,

=300



= (5x)* - (3y)* - 45xy (5x - 3y)

= {5x)3 - (3y)* - 3x5xx3y (5x - 3y)
= (5x - 3y)?

= {5x - 3y) (5x - 3y} (5x - 3y)

3. Question

Factorize:

B 341+ 2x242x
27 3

Answer
Given,

8 3+1+4 2+2
27" 3 TR

— ) rarean(xea)

= (3x) + @+ 3wz (Gx+1)
= (3% (1) xsxx 3%

- o)
- Gro)re )

4. Question

3

Factorize:
8x3+27y3+36x%y+54xy?
Answer

Given,
8x3427y3436x%y+54xy?,

= (2x)3+(3y)? +18xy (2x +3y)
= (2x)3+(3y)3 +3x2xx3y (2x +3y)
= (2x+3y)?

= (2X +3y) (2x +3y) (2x +3y)
5. Question

Factorize:
a3-3a’b+3ab?-b3+8

Answer

Given,

a3-3a?b + 3ab?-b? + 8,

= {(a)® - (b)3 -3ab (a-b)} +8

= (a-b)® + (2)3



=(a-b+2) {(@-b? +(2)? +2(a - b)}
= (a-b +2){a? -2ab +b? +4+2a - 2b)
6. Question

Factorize:
x3+8y3+6x2y+12xy?

Answer

Given,

x3+8y3+6x2y+12xy2,

= (x)3+(2y)3 +6xy (x +2y)

= (XP+{2y)3 +3xxx2y (X +2y)
= (x+2y)3

= {x +2y) {x +2y) (x +2y)

7. Question

Factorize:

8x3+y34+ 12x2y+6xy?

Answer

Given,

8x3+y3+12x2y+6xy2,

= (2% +(y)3 +6xy (2x +y)

= (2x)3+(y)3 +3x2xxy (2x +y)
= (2x+y)?

= (2x +y) (2x +y) (2x +Vy)

8. Question

Factorize:
8a>+27b3+36a’b+54ab?
Answer

Given,
8a¥+27b%+36a2b+54ab?,

= (2a)*+(3b)3 +18ab (2a + 3b)
= (2a)® + (3b)3 +3x2ax3b (2a +3b)
= (2a +3b)3

= (2a +3b) (2a + 3b) (2a +3b)
9. Question

Factorize:
8a3-27b3-36aZb+54ab?

Answer



Given,

ga® - 27b? - 36a’b+54ab?,

= {2a)® - (3b)3 - 18ab (2a - 3b)
= (2a)* - (3b)3 - 3x2ax3b (2a - 3b)
= (2a-3b)3

= (2a - 3b) (2a - 3b) (2a - 3b)
10. Question

Factorize:

x3-12x(x-4)-64

Answer

Given,

x3-12x(x-4)-64,

= (x)3-12x (x - 4) - (4)3

= (x)3 (4)3 - 3xxx4 (x-4)

= (x - 4)°
=(x-4)(x-4)(x-4)

11. Question

Factorize:
a3x3-3a2bx2+3ab2x-b3
Answer

Given,

a33-3abx?+3ab?x-b3,

= (ax)? - 3abx(ax-b) - (b)3

= (ax)? - (b)? - 3abx (ax-b)

= {ax-b)3

= {ax-b) (ax-b) (ax-b)
Exercise 5.4

1. Question

Factorize each of the following expressions:
a+8b3+64c3-24abc

Answer

Given,

= a® + 8b* + 64c® — 24abc
This can be written in form

= a® + 8b® + 64c® — 24abc = (a)® + (2b)® + (4c)® — 3xax2bx4c

=a®+b?+c®—3abc= (a+ b+ c)(a®+b?+c? — ab— bc— ca) By formula



Hence,

=a®+8b% + 64c® — 24abc = (a+ 2b + 4c){(@)* + (2b)? + (4c)? — ax2b — 2bx4c— 4cxa)
= (a+ 2b + 4c)(a® + 4b? + 16¢2 — 2ab — 8bc — 4ca)

Thus the required factors of 33 4 8b® + 64c? — 24abcis (a+ 2b + 4c¢) (a2 + 4b? + 16¢% — 2ab — 8bc— 4ca)
2. Question

Factorize each of the following expressions:

x3-8y3+27z3+18xyz

Answer

Given,

=x3—-8y3 +27z% + 18xyz

This can be written in form,

=x?—8y3+2723 + 18xyz = (x)* + (—2y)® + (32)% — 3xxx(—2y)x3z
=a®*+b3+c®—3abc=(a+b+c)(@®+b?+c?—ab—bc— ca) By formula

X —8y? +272% + 18xyz = {x + (—2y) + 3z}{(x)? + (—2y)? + (32)% — (x)(-2y) —

(—2y)(32) — (32) (0}
= (x— 2y + 32) (x? + 4y% + 92z% + 2xy + 6yz — 37x)
Thus the required factors of x® — gy3 + 27z + 18xyzis (x— 2y + 3z) (x% + 4y2 + 922 + 2xy + 6yz — 3z)
3. Question
Factorize each of the following expressions:
27x3-y3-22-9xyz
Answer
Given,
=27x3—y® —z® — 9xyz
This can be written in form,
=27x3—y* —z3 —9xyz= (3x)*+ (—v)® + (—2)° - 3(3x) (V) (—2)
=a®+b®+ c®—3abc= (a+ b+ c)(a® + b? + ¢* — ab— bc— ca) By formula
So,

_27x% —y? =z — 9xyz = {(3x + (-y) + (-DHBx)* + (-y)*+ (-2)* -
(3x)(—y)—y(—2)—z(3x)}

=(3x—y—2z)(9x* + y* + 2% + 3xy — yz + 3zx)

Thus the factors of 27x® — y2 —z3 — 9xyzis (3x—y —2) (9x2 + y2 + 22 + 3xy —yZ + 3X)
4. Question

Factorize:

2—1?)(3-y3+12523+5xy2

Answer

Given,



= 2—17 x?—y*+ 12523 + 5xyz

This can be written in form,
=1 143 1
=5 x¥—y®+1252° + bxyz = (5 x) +(—y)*+(52)° -3 (Ex) (—y)(5z)

=a®+b%+ c®—3abc= (a+ b+ c)(a?+b? +c? — ab— bc— ca) By formula

% x3—y3+ 12523 + Sxyz = {Gx) +(-y) + (Sz)}[ex)z +(—y)2 + (52)% —

(-;Jc) (—y)fy) (52) — (52) (; X)
= Gx—y+ SZ) ze+y2 + 2522 +§xy+ Syz—gzx)
Thus the factors sz—t x3—y3+ 12523 + Sxyzis Gx —y+ 52) G x2+y?+ 2522 +§xy+ Syz fgzx)
5. Question
Factorize each of the following expressions:
8x3+27y3-21623+108xyz
Answer
Given,
=8x3+ 27y® — 216z°% + 108xyz
This can be written in form ,
= 8x° + 27y* — 21623 + 108xyz = (2x)% + (3y)* + (—62)° — 3(2x) (By)(—62)
=a*+b*+c?—3abc=(a+b+c)(a%+b>+c?—ab—bc— ca) By formula

_ Bx®+ 27y3 — 21673 4+ 108xyz = {(2x) + (3y) + (—6z) {(2x)* + (3y)* + (—62)* —
(2x)@3y) — 3 ((—62) — (—62)(2x)}

= (2x+ 3y — 62)(4x2 + 9y2 + 3622 — 6xy + 18yz + 122x)

Thus the factors of

8x3 + 27y® — 2162°% + 108xyz is (2x + 3y — 62) (4x% + 9y* + 362° — 6xy + 18yZ + 122x)
6. Question

Factorize each of the following expressions:

125+8x3-27y3+90xy

Answer

Given,

=125+ 8x* — 27y* + 90xy

This can be written in form,

=125 +8x? —27y* +90xy = (5)* + (2x)3 + (—3y¥)® - 3(5) (2x) (-3y)
=a®+b?+c®—3abc= (a+ b+ c)(a®*+b? +c? —ab— bc— ca) By formula

_ 125+ 8x* — 27y +90xy = {5 + 2x — 3yH(5)% + (2x)* + (—3y)* — (5)(2x) —
(2x)(-3y) = (-3v)(5)}

= (5+ 2x — 3y) (25 + 4x* + 9y? — 10x + 6xy + 15y)

Thus the factors of 125 + 8x? — 27y® + 90xy is (5 + 2x — 3¥) (25 + 4x? + 9y? — 10x + 6xy + 15y)



7. Question

Factorize:

(3x-2y)3+(2y-4z)3+(4z-3x)3

Answer

Given,

=(3x—2y)*+ (2y— 42)* + (4z— 3x)®

Leta = (3x—2y),b = (2y —42),c = (4z — 3x)
=(Bx—27)3+ (2y—42)% + (4z—3x)® =a* +b% + ¢
Here,

=a+b+c=(3x—2y+2y—4z+4z—-3x)=0
=a®+b?+c®—3abc= (a+ b+ c)(a®*+b? + c? —ab— bc— ca) By formula
Hence ,
=a®+b3+c®—3abc=0x(@%*+b%2+c?—ab—bc—rca)
=a®+b®+c?=3abc

=(3x—2y)%+ (2y—42)* + (4z— 3x)% = 3(3x — 2y) (2y — 4z) (4z — 3x)
8. Question

Factorize each of the following expressions:
(2x-3y)3+(4z-2x)3+(3y-4z)3

Answer

Given,

=(2x—3y)3+ (4z—2x)* + (3y —42)*

Leta = (2x—3y),b = (42 —2x),c = (3y — 42)

Then,

=(2x—-3y)*+ (42— 2x)*+ By —4z)* =a® + b¥ + @
Here ,

=a+b+c=2x—3y+4z—-2x+3y—4z =0

Hence,
=a®+b®+c®—3abc=0x%x(a?+b?+c?*—ab—bc—rca)
=a®*+b?+c?=3abc

=(2x— 3y)%+ (4z— 2x)* + (8y —42)® = 3(2x — 3y) 4z — 2x) (3y — 42):
9. Question

Factorize each of the following expressions:

")c'_y‘z“.E 'x_zy_y‘v3_"_5x_y_4z'3
T Bt i Sl Bl S
Answer

Given,



3 3
Then,
Erve ) GT ) () e
Here ,
marbres Gy (Y (1)

=a®+b?+c®—3abc=(a+ b+ c)(@+b?+c?—ab—bc— ca) By formula
Hence ,
=a*+b*+c?-3abc=0x(a?+b?+c?—ab—bc—ca)

=a%+b?+ 3= 3ahc

B R G R O e e o e [
10. Question

Factorize each of the following expressions:
(a-3b)3+(3b-c)*+(c-a)®

Answer

Given,

=(a—3b)*+ (3b—c)* +(c—a)?

Letx = (a—3b),y= (3b—c),z= (c—a)

Then,

=(@-3b)*+Bb-c)P+(c—a)y=x>+y*+7°

Here,

=x+y+z=a—-3b+3b—-c+c—a=0
=a®+b®+c®—3abc= (a+ b+ c)(a®*+b? +c? —ab—bc— ca) By formula
Hence,
=a®+b¥+c3—3abc=0x(@*+b%2+c*—ab—bc—ca)
=a*+b? + c?=3abc
=(@-3b)°*+@Bb-0c)*+(c—a)®*=3E—3b)(Bb—c)(c—a)
11. Question

Factorize each of the following expressions:

2 7a%+3 ab3+c3-3 gabce

Answer

Given,

= 24/2a* + 3V3b® + ¢ — 3V/6abc

This can be written in form,



=2vZa? +3v3b® + ¢ — 3VBabe = (v2a)® + (V3b)® + (6)* - 3(vZa)(¥3b)(c)

And, a® + b? + ¢*—3abc= (a+ b+ c)(@*+b? + ¢ — ab— bc— ca) By formula

Hence,

_ 2v2a® +3V3b? + ¢ — 3V6abe = {(V2a) + (V3b) + c)} {(\/E)z +(V3b) + (02—
(VZa)(¥3b) — (v3b)(©) - (0)(vZa)}

= V2a ++/3b + ¢)(2a® + 3b? + c2 — /6ab — /3 bc — v2ca

12. Question

Factorize each of the following expressions:

3 3a%b3-55c3-3 grabe

Answer

Given,

= 34/33% — b® — 54/5¢® — 3y15abc

This can be written in form .

= 3y3a® — b3 — 5/5c® — 3yT5abc = (vV3a)® + (—b)? + (—v5c)’ — 3(v3a)(—b)(—V5c)

And.a®+b3+ ¢®—3abc= (a+ b+ c)(a®+b? +c2 — ab— bc — ca) By formula

. 3y3a® —b? — 5y8c® — 3y15abe = {(V3a) + (=b) + (—V5¢)} { (v3a)" + (-b)? +

"~ (—V5c)’ — (V3a)(=b)—b) (—VB)— (—VEo)(V3a)

= (\/3a—b— /5¢) (38a% + b? + 5¢ + /3ab — Ebc ++/15¢ca

13. Question

Factorize each of the following expressions:

8x3-125y3+180xy+216

Answer

Given,

= 8x? — 125y® + 180xy + 216

This can be written in form,

=8x3 — 125y + 180xy + 216 = (2x)* + (—5y)° + 6% — 3(2x) (-5y) (6)

And, a® +b?+ ¢®—3abc= (a+ b+ c)(a? +b? + ¢ — ab— bc— ca) By formula

Hence,

= 8x? — 125y + 180xy + 216 = {2x + (—5y) + 6}{(2x)? + (—5y)% + 62 — (2x)(—5y) — (-5y)(6) — (6)(2x)}

= (2x— 5y + 6)(4x* + 25y” + 36 + 10xy + 30y — 12x)

Thus the factors of gx3 — 125y + 180xy + 216 is

(2x — 5y + 6) (4x2 + 25y% + 36 + 10xy + 30y — 12x)

14. Question

Factorize each of the following expressions:



2 7a°+16 zb3+c3-12abc
Answer

Given,

=2y2a%® + 16v2b3 + ¢ — 12abc

This can be written in form,

= 222 + 16vZb? + ¢ — 12abc = (vZa)® + (2v2b) + ¢ — 3(v2a) (2v2b)(c)
And, a® + b3+ ¢®— 3abc= (a+ b+ c)(@® +b? + ¢ — ab— bc— ca) By formula

Hence ,

—2v2a% + 16v2b% + ¢® — 12abc = {V2a + 2+/2b + c]{(ﬁa}z +(2 wﬁ_b)z +c? -
(v2a)(2v2b — (2vZb)(c) — (c)(v2a)}

= (V2a + 2v/2b + c)(2a% + 8b7 + c2 — 4ab — 2v/2bc —v2ca)

2y2a® + 16v2b? + ¢® — 12abcis (V2a + 2v2b + ¢)(2a% + 8b? + ¢® — 4ab — 2v/2bc —
VZca)

Thus the factors of
15. Question
Find the value of x3+y3-12xy+64,whenx+y=-4.

Answer

Given,

=x3+y® —12xy + 64

= x + y = -4 Given

= x+ty+4 =0

This can be written in form,

=x*+y—12xy+ 64 =x+y> + 4 — 3(x)(»(4)

And, 3% + b + ¥ — 3abc= (a+ b+ c)(a? + b% + c? — ab — bc - ca) By formula
=x3+yd—12xy+64 = (x+y+ DX+ ) + 4> —xy— 4y —4x}

=0 X(x2+y? + 16 —xy — 4y — 4%)

=0

16. Question

Multiply:

(i) x24+y24z2-xy+xz+yzbyx+y-z

{ii) x2+4y2+22+2xy+xz-2yzbyx-2y-z

(i) x24+4y242xy+-3x+6y+9byx-2y+3

(iv) 9x2+25y2+15xy+12x-20y+16by3x-5y+4

Answer

(i) Given,

=xl+y’+zl—xy+xz+yz

Multiply the above expression by ( x+ y - 2)



=x+y—nE*+y*+z2 —xy+xz+yz)
=x+y+ (DHE*+()*+ (-2 —xy +yz + =}
=x3+y3+(—2z)* -3.xy(—z2)
=x3+y®—z®+ 3xyz

(i) Given,

=x?+4y?+z2+ 2xy+x2—2yZ

Multiply above expression by (x-2y-z)

Then,

=(x—-2y—D(x%+4y? +z? + 2xy + xz — 2yZ)
={x+(-29) + (D) +ay? + 22 + 2xy — 2yz + )
By formula...

=x3-8y®—z>— 6xyz

iii) we have

=x2+4y? +2xy—3x+ 6y +9

{iii) Given,

=x?+4y?+2xy—3x+6y +9

Multiply above equation by ( x- 2y +3)
=(x—2y+3)(x2+4y> +2xy —3x+ 6y +9)
={x—2y+3){x2+4y% +9 + 2xy + 6y — 3x}
=a®+b?®+c®—3abc=(a+b+c)(a*+b*+c*—ab—bc— ca) By formula
=x*—8y?+27 + 18xy

(iv) Given,

=09x? + 25y% + 15xy + 12x — 20y + 16

Multiply above equation by (3x - 5y +4)

We got,

_(3x— 5y +4)(9x* + 25y + 15xy + 12x — 20y + 16) = {3x + (—5y) + 4}{(3x)* +
(—5y)? +4* — 3x(—5y) — (-5y)(4) — () (3x)}

=a®+b®+c®—3abc= (a+b+c)(a®+b? +c? —ab— bc— ca) By formula
=(3x)*+ (—5y)* + (4)® — 3.3x(-5y) (4)

= 27x3— 125y3 + 64 + 180xy

CCE - Formative Assessment

1. Question

Factorize: x*+x?+25.

Answer

We have,

First we rewrite the question,



x* +x2+25 = (x3)2 +2.x25 + 52 - 9x?
= {({x2)2 + 2.x2.5 + 52} - (3x)? [By using aZ + 2ab + b2 = (a + b}]
= {x? +5}? - (3x)? [ By using a® - b? = (a + b) (a- b)
= (x2 +5 +3x) ()@ + 5 -3%)

Thus, the factors of x4 + x2 4+ 25 are (x% +5 + 3x)(x* + 5 — 3x)-
2. Question

Factorize: x2-1-2a-aZ.

Answer

We have,

=x2—1-2a—a?

Taking -1 as commoen from last three terms
=x%2—(1+2a-+a?)

=x?— (17 + 2x1xa + a%)
=x?—(1+a)’[a’—b*=(a+b)(a—b)]
=(x+1+4+a)(x—1-a)

Thus the factors ofx2 — 1 — 23 —a%are (x+ 1 +a)(x—1 —a).
3. Question

If a + b+ ¢ = 0, then write the value of &+b3+c3.

Answer

We have,

=a*+b*+c®—3abc=(a+b+c)(a®+b? +c?—ab—bc— ca) By formula
When({a + b + c) = 0 Given
=a+b%+c?—3abc=0x(a’+b?*+c*—ab—bc—ca)
=a®+b3+c*-3abc=0

=a%+b?+ ¢ = 3abc.

4. Question

Ifa2+b?+c2=20,anda+b+c=0,findab+bc+ca.

Answer

We have,

=(a+b+c)?=a?+b?+c?+ 2(ab+bc+ ca) By formula

= a® +b? + c? = 20 Given

=(a+b+c) = 0Given

Then,

=(a+b+c)2=a%?+b%+c?+ 2(ab+bc+ ca)

=(0)2 =20+ 2(ab+bc +ca)



=2(ab+bc+ca)= —20

=(ab+ bc+ca) = —10

5. Question
Ifa+b+c=9andab+ bc +ca=40, findd + b’ + .
Answer

We have,

=(a+b+c)?=a%+b?+c?+ 2(ab+bc+ ca) By formula
=a+b+ c=9Given

= ab + bc + ca = 40 Given

Then,

=(a+b+c)?=a’+b%2+c?+2(ab+bc+ca)
=(9)2=a%+b% +c2 +2x40

=a’+b?+c®*=81-80

=aZl+b’+c2=1

6. Question

If a® + b2 + c? =250 and ab + bc + ca=3,finda + b + c.
Answer

We have,

=(a+b+c)?=a2+b?+c2+ 2(ab+ bc + ca) By formula
= a%? +b? + c? = 250 Given

= ab + bc + ca = 3 Given

Then,

=(a+b+c)?=a?+b?+c?+ 2(ab+bc + ca)
=(a+b+c)?=250+2x3

={a+b+c)? =256

=(a+b+c)= 256 =+16.

7. Question

Write the value of: 253-753+503.

Answer

We have,

=253 —75% +50%

Leta=25,b=-75,c =50,

Then the expression becomes as,

=252 —75°+50* =a*+ b* + 3

=a®+b?+c®—3abc=(a+ b+ )@ +b?+c? —ab—bc— ca) By formula



Here,(a+b+c) =25+ (-=75) +50=0

Hence,

=a*+b¥+c?—3abc=(a+b+c)(@%>+b?+c2—ab— bc— ca) By formula
=a*+b?+c?®—3abc=0x(a2+b2+c?2—ab—bc—ca)

=a®+b?+ ¥ =3abc

=252 — 752 + 50% = 3x25x—75x50

=253 —75% + 50% = —281250.

8. Question

Write the value of: 483-303-183.

Answer

We have,

= 48% —30° — 183 Given

Leta=48,b=-30,c=-18

Then the expression becomes,

=48*-30°-18% =a® + b*+¢?

=a®+b?®+c®—3abc=(a+ b+ c)(a®+b? +c? —ab—bc— ca) By formula
Here,

=(@+b+c)=48+(-30)+(—18)= 0

Hence,

=a*+b®+c®—3abc=(a+b+c)(a%+b?+c?—ab— bc— ca) By formula
=a®+b®+c®— 3abc=0x(a@*+b*+c*—ab—bc—ca)
=a*+b%+c*=3abc

=483 —30% — 18% = 3x48x—30x—18

= 48% —30° — 18% = 77760.
9. Question
Write the value Of:|%x"3 ; [%; [g:
Answer
We have,
=/ e s L
(3) +(G) -() cwen
Leta zi ,b :_;1’ ,C= —z ,then the expression becomes
=(1y . (1)} 5\ 3 3, -3
G +G) -() == +b24c
Here,
=a+b+c=§+§—§ =0

Hence ,



=a*+b?*+c3—3abc=(a+b+c)(a®+b?+c?—ab—bc— ca) By formula
=a®+b¥+c®—3abc=0x(a?+b?+c?—ab—bc—ca)
=a®+b®+c?=3abc

=)+ (@) () =il

0@ -0--2

10. Question

Write the value of: 303+203-503.

Answer

We have,

=303 + 203 — 503 given

Leta = 30,b = 20,c = —50,then the expression becomes,
=30%+20°-50% =a*+ b3+ ¢?

Here ,

=a+b+c=30+20-50=0

Hence,
=a®+b*+c®—3abc=(a+b+c)(a%+b?+c?—ab— bc— ca) By formula
=a®*+b?®+c®—3abc= 0x(a®*+b*+c?—ab—bc—ca)
=a¥+b?+ 3= 3abc

= 30° + 20% — 50° = 3x30x20x—50

=30% +20° — 50® = —90000

1. Question

The factors of a2-1-2x-x? are

A, (a-x+1)a-x-1)

B. (a+x-1){a-x+1)

C. (a+x+1){a-x-1)

D. none of these

Answer

We have,

=a?—-1-2x—x2

=a?—(1+2x+x%)= a2 - (1+x)?
=(a—1-x)@a+1+x)[a2-b%=(a+b)(a—b)]

Thus, the factors ofg2 —1 —2x—x%are(a—1—x)(a+ 1 +x).
2. Question

The factors of xX'+x2=25 are

A. (X243x+5)(x2-3x45)



B. (x2+3x+5)(x%+3x-5)

C. (x24x+5)(x2-x+5)

D. none of these

Answer

We have,

=x*+x2+25

Adding and subtracting 9x2 in the equation

=x*+ 25 +x? + 9x? — 9x?

=x*+25+10x% —9x? = (x2+5)* — (3x)?
=(x2+5-3x)(x2+ 5+ 3x)

Thus the factors of (x*+x2+25) are (x2 + 5 — 3x)(x%+ 5 — 3x).
3. Question

The factors of x2+4y2+4y-4xy-2x-8 are

A. (x-2y-4)(x-2y+2)

B. (x-y+2)(x-4y-4)

C. (x+2y-4)(x+2y+2)

D. none of these

Answer

We have,

=x?+4y?+4y—4xy—2x—8

=x?24+4y? —4xy+4y—2x—8=(x—2y)* —2(x—2y) — 8
Let a = ( x-2y) , then the expression becomes,
=x2+4y? +4y—4xy—2x—8=a’—-2a-38
=a’—4a+2a—8

= ala-4) + 2( a -4)

=(a—4)(a+2)

Puta =(x-2y)

=x?+4y?+4y—4dxy—-2x—8=(x -2y —4)(x— 2y +2)
Thus the factors ofx2 + 4y? + 4y — 4xy— 2x — 8are (x — 2y —4)(x— 2y + 2)
4, Question

The factors of x3-x2y-xy2+y3are

A, (x+y) (X% -xy+y?)

B. (x+Y)(x24+xy+y?)

C. (x+y)?(x-y)

D. (x-y)2(x+y)



Answer
We have,
= xa_xzy_xyz_E_YB

=x3+ 9 —x?y—xy? = (x+ )% — 3x%y— 3xy? — x%y — xy?
Asx¥+y? = (x+y)%—3x%y— 3xy?

= (x+y)° - 4xy(x+y)

=(x+y) {(x+y)?— 4xy)

= x+y)x*+ v+ 2xy — 2xy)

=x+PE+y*-2xy) = x+ -y

5. Question

The factors of x3-1+y3+3xyare

A. (x-1+y)(x2+1+y2+x+y-xy)

B. (x+y+1)(x24+y2+1-xy-x-y)

C. (-14Y)(x2-1-y2+x+y+xy)

D. 3(x+y-1)(x2+y2-1)

Answer

We have,

=x¥—1+y3+ 3xy

=@+ D+ - 3D

_E-1+pEE Ly xty—xy) (@ +bP+c?—3abc = (a+ b+ @ +b* 2 -
ab —bc —ca)}

Thus the factors ofx® — 1 + y3 + 3xyare (x— 1+ V(x> + 1+ y? +x +y — xv)
6. Question

The factors of 8a2+b3-6ab+1lare

A. (2a+b-1){4a’+b?+1-3ab-2a)

B. (2a-b+1){4a2+b2-4ab+1-2a+b)

C. (2a+b+1)(4a’+b’+1-2ab-b-2a)

D. (2a-1+b)(4a2+1-4a-b-2ab)

Answer

We have,

=8a®+b¥—6ab+1

= (2a)% + (b)® — 3(2a)(b)(1) + (1) try to make (a® + b* + ¢ — 3ab0o)
=(2a+b+1)(4a’+b%+1—2ab—-b—2a)

Thus the factors of ga® + b3 — eab+ 1 are (2a+b+1)(4a®+b%+1—2ab—b—2a) -
7. Question

(x+v)3-(x-y)? can be factorized as:



A, 2y(3x%+y?)

B. 2x(3x2+y?)

C. 2y(3y2+x?)

D. 2x({x2+3y?)

Answer

We have,

=x+y)*-Gx-y)°

Applying formulas,

=x3+y? +3x%y + 3xy? — (x* — y3 — 3x%y + 3xv2)
=x¥+y? +3x%y + 3xy? —x3 +y? + 3x%y — 3xy?
=2y3 + 6x%y

= 2y(y> + 3x%)

Thus the factors of (x + y)? — (x —y)? are 2y(y? + 3x?)
8. Question

The factors of x*-7x+6are

A, x(x-6)(x-1)

B. (x2-6)(x-1)

C. (x+1){x+2)(x-3}

D. (x-1){x+3)(x-2)

Answer

We have,

=x*-7x-6

Adding and subtracting 1 in the equation
=x}-7x-6-1+1=x*+13-7x-7
=x+1)(E2+1+x)—7(x+1)

=(x+ 1)(x*— 6 +x)
=(x+1)(x*—-3x+2x+x)=(x+1)(x+2)(x-3)
Thus the factors ofx3 — 7x — 6 are x+ 1DE+2)(x—3).
9. Question

The expression (a-b)3+(b-c)3+(c-a)? can be factorized as:
A. {a-b){b-c)(c-a)

B. 3(a-b)(b-c)(c-a)

C. -3(a-b)(b-c)(c-a)

D. {a+b+c)(a?+b?+c2-ab-bc-ca)

Answer

We have,



Letx=(a—b).y=(b—0).z(c—2a)

50, x+y+z=a-b+b—-c+c—a

If a+b+c =0, then,

=a®+b®+c® = 3abc
=@-b)2+(b-c)*+(c—-2a)*=3G-b)b-c)(c—a).
10. Question

The expression x*+4 can be factorized as

A, (x24+2x+2)(x%-2x+2)

B. (x2+2x+2)(x%+2x-2)

C. (x%-2x-2)(x?-2x+2)

D. (x2+2)(x?-2)

Answer

We have,

=x*+4

=xt+ 4x? + 4 — 4x?

=(x? + 2)% —4x?

=% +2)° - (20 [ —y? = (x—y) (x +)]
=(x2+2+ 29?2 +2—2x)

11. Question

If 3x=a+b+c, then the value of (x-a)*+(x-b)3+(x-c)3-3(x-a)(x-b)(x-C) is
A. a+b4c

B. (a-b)(b-c)(c-a)

D.0

D. none of these

Answer

We have,

= 3x = a+b+c

Leta, =x—a,b; =x—b,c; =x—c

50,3, +b,+c, =x—a+x—b+x—-c=3x—(a+b+0c)
=3y —3x=0[a+b+ c=3x]given
=(x—a)+(x-b)P+E-0)® =3(x—a)x—-b)x—0c)
Now, (x—a)®+ (x—b)3+ (x—c)® —3(x—a)(x—-b)(x—-c) = 0.
12. Question

If (x+y)3-(x-y)3-6y(x2-y2)=ky? then k=

Al

B. 2



C. 4

D.8

Answer

We have,

=x+y)° - (x-y)® -ey(x* -y = ky?
=(x+y—-x+y)P +3(x+ ) E-yx+y—x+y) - 6y(x*—y?) = ky?
=2y* +ey(x*—y?) —6y(x*—y?) = ky*

= 8y = ky3

=k=28.

13. Question
Ifx3-3x2+3x-7=(x+1){ax2+bx+c), then a+b+c=
A. 4

B. 12

C.-10

D.3

Answer

We have,

=x3—-3x24+3x—7=(x+1)(ax®+ bx+c)
=x3-3x?+3x—7=ax®+bx*+x+ax*+bx+c
=x?—3x?+3x—-T7=ax*+(@+b)x*+(b+)x+c

By compairing both sides ,

=a=1
=a+b=-3
=b+c=3
=c=-7

Thus,a+ (b+c)=1+3=4.
14. Question

(2.3)" -0.027
{2.3F ~0.65 - 0.09

The value of is
A.2

B. 3

C. 2.327

D. 2.273

Answer

We have,

2.3%*-0.027
2.3%40.69+0.09



— 2.3%-0027 23%-p3%
= = - [a® —b®* = (a—b)(a? + b%+ ab)]
2.324+0.69+0.09 2.3240.37+2.3%0.2

Hence,

= [@-b)(a®+b%+ab)}
aZ+hZ+ah =a

b
={23-03)=2.
15. Question

0.013F +(0.007)° ;
The value of ¢ i
€ value o {0.013)° - 0.013 -0.013 - 0.007 + (0.007)° 5

A. 0.006
B. 0.02

C. 0.0091
D. 0.00185
Answer

We have,

0.013%+0.0077 [ 3 3 _ 2 2 _
0.0132-0.013x0.007+0.0072 a*+b*=(+b)@ +b ab)]

Hence,

— {(=+b)(az+b2—ab)] _
a2 +h2—ah =atb

= 0.013 + 0.007 = 0.020
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