Class IX

Chapter 5 — Factorisation of Algebraic Expressions

Maths

Exercise - 5.1

Factorize:

1.

x3+x—3x%-3

Sol:

x*+x-3x* -3

Taking x common in (x°+x)

= x(x2 +1)—3x2 -3

Taking —3 common in (-3x* -3)
= x(x2 +1)—3(x2 +1)

Now, we take (X’ +1)common
=(x2+1)(x—3)

X+ x—=3x2 —3:(x2 +1)(x—3)

a(a+b)’ —3a’b(a+h)
Sol:
Taking (a-+b)common in two terms

= (a+b){a(a+b)2 —3a2b}
Now, using (a+b)2 =a’ +b*+2ab

=(a+ b){a(a2 +b%+ 2ab)—3a2b}

(a+b){a®+ab’ +2a*h—3a’b}
(a+b){a‘°’+ab2 —azb}
(a+b)afa® +b*—ab}
a(a+b)(a’+b? —ab)

(

a

-a a+b)3—3azb(a+b)=a(a+b)(a2 +b? —ab)
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3.

x(xa—y3)+3xy(x—y)

Sol:

Elaborating x° — y® using identity a°—b° =(a—b)(a’+ab+b?)
:x(x—y)(x2+xy+y2)+3xy(x—y)

Taking common x(x—y)in both the terms
:x(x—y){x2+xy+ y2+3y}
.'.x(x3—y3)+3xy(x—y):x(x—y)(x2+xy+ y2+3y)

a2x2+(ax2+1)x+a

Sol:

We multiply x(ax* +1) = ax® +x
=a’x’+ax’+x+a

Taking common ax*in (a’x* +ax*)and 1in (x+a)
=ax’(a+x)+1(x+a)

=ax’(a+x)+1(a+x)

Taking (a+ x)common in both the terms

= (a+x)(ax® +1)

saix? +(ax2 +1)x+a:(a+ x)(ax2 +1)

X2 4y —Xy—X
Sol:
On rearranging

X=Xy —X+Y

Taking x common in the (x*+y)and —Lin (=x+y)
=x(x-y)-1(x-vy)

Taking (x—y)common in both the terms
=(x=y)(x-1)

Xy —xy—x=(x-y)(x-1)
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6.

6. |

x> —2x%y +3xy*> —6y°

Sol:

Taking x*common in(x° —2x*y)and +3y” common in (3xy* —6y°)
=x*(x—-2y)+3y*(x-2y)

=(x—2y)(x2+3y2)

s X3 =2x°y +3xy* - 6y° :(x—2y)(x2+3y2)

6ab —b? +12ac — 2bc
Sol:

Taking common b in (6ab—b?)and 2¢ in (12ac - 2bc)
=b(6a—b)+2c(6a—b)

Taking (6a—b)common in both terms
=(6a—b)(b+2c)

~.6ab—b* +12ac—2bc = (6a—b)(b+2c)

x2+%}—4{x+i}+6
X X

Sol:

= x2+i2—4x—ﬂ+4+2
X X

:x2+i2+4+2—£—4x
X X

:(x2)+(1jz +(=2)" +2x xx X§+2X§x(—2)+ 2(-2)x

Using identity
a’+b?+c? +2ab+2bc+2ca=(a+b+c)2
We get,

= x+l+(—2)}2

L X

- 2
= x+l—2}
X

= x+£—2}[x+1—2}
X X
x2+i2}—4[x+1}+6:[x+1—2}[x+1—2}
X X X X
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10.

11.

X(x—2)(x—4)+4x-8

Sol:

=Xx(x-2)(x—4)+4(x-2)

Taking (x—2)common in both terms
=(x—2){x(x—4)+4]

=(x—2){x2 —4x+4}

Now splitting middle term of x> —4x+4
=(x—2){x2 —2x—2x+4}

=(x- 2){x( 2)-2(x— 2)}
=(x=2){(x-2)(x-2)}
=(x=2)(x-2)(x-2)
~(x-2)

Sx(x- 2)(x—4)+4x—8=(x—2)3

(x+2)(x* +25)—10x* - 20x
Sol:
= (x+2)(x* +25)-10x(x+2)
Taking (x+2)common in both terms
= (x+2)(x* +25-10x)
= (x+2)(x* ~10x+25)
Splitting middle term of x> —10x + 25
=(x+2){x2—5x—5x+25}

= (x+2){x(x- -5)}
=(x+2)(x~ 5)( )
(x+2)(

* (X+2)(X* +25)-10x* - 20x = (x+2)(x—5)(x~5)

2a% + 2./6ab + 3b?
Sol:

=(2\/5)2 +2x\/§ax\/§b+(\/§b)2
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12.

13.

Using identity a® +2ab+b* = (a+b)2

- (v2a+/30)
:<J§a+J§b)(J§a+J§b)

-.2a% +2:/6ab+30% = (\/§a+\/§b)(\/§a+ \/§b)

(a-b+c)’ +(b—c+a)’ +2(a-b+c)(b—c+a)
Sol:

Let (a—b+c)=xand (b-c+a)=y
=X>+y*+2xy

Using identity a®+b® +2ab=(a+ b)2

=(x+ y)2

Now, substituting x and y
=(a—b+c+b—c+a)2

Cancelling —b,+band +c,—c

- (2a)

=432
.'.(a—b+c)2+(b—c+a)2+2(a—b+c)(b—c+a):4a2

a’+b*+2(ab+bc+ca)

Sol:
=a’+b%+2ab+2bc+2ca

Using identity a*+b” +2ab=(a+ b)2
We get,

=(a+b)’ +2bc+2ca
:(a+b)2+20(b+a)

or (a+b)2 +2c(a+b)

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

s.a’+b*+2(ab+bc+ca)=(a+b)(a+b+2c)
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14.

15.

4(x—y)2 —12(x—y)(x+y)+9(x+ y)2

Sol:

Let (x—y)=a,(x+y)=b

=4a’” —12ab +9b?

Splitting middle term —12=-6-64also 4x9=-6x-6
=4a’ —6ab —6ab + 9b*

=2a(2a—3b)-3b(2a-3b)

=(2a-3b)(2a—-3b)

= (2a-3b)’

Substituting a=x—yand b=x+y
:[Z(X—y)—3(x+ y)]2

[2x—2y—3x—3y]2

[2x—3x—2y—3y]2

[-x-5y]
[(-2)(x+5y) ]
= (x+5y)’ (-1 =1]

~A(x=y) ~12(x=y)(x+y)+9(x+y)’ = (x+5y)

a’ —b? +2bc—c?

Sol:

=a’ —(b* —2bc+c?)

Using identity a® —2ab+b? :(a—b)2
=a’—(b—c)’

Using identity a’—b* =(a+b)(a-b)
=(a+b-c)(a—(b-c))
=(a+b-c)(a-b+c)
sa’—b*+2bc—c*=(a+b-c)(a-b+c)
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16.

17.

18.

a’+2ab+b®-¢c®

Sol:

Using identity a® + 2ab +b? =(a+b)2
:(a+b)2 —c?

Using identity a’ —b* =(a+b)(a—-b)
=(a+b+c)(a+b-c)

~.a’+2ab+b*—c*=(a+b+c)(a+b—c)

a’ +4b® — 4ab - 4c?
Sol:
On rearranging

=a’—4ab+4b* - 4c’

=(a)’ —2xax2b+(2b)”" - 4c?

Using identity a® —2ab+b? :(a—b)2

=(a—2b)2 —4c?

:(a—2b)2 —(20)2

Using identity a’ —b* =(a+b)(a-b)
=(a-2b+2c)(a—2b-2c)

.a’+4b” —4ab—4c” =(a—2b+2c)(a—2b—2c)

xy? — yx°

Sol:

xy® — yx°

=xy(y*-x°)

(s (¢

Using identity a’—b* =(a+b)(a-b)
_ xy(y4+x4)(y4 —x4)
() (7 (e

Using identity a’ —b* =(a+b)(a-b)
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19.

20.

(x5 ) )
= ( x“)( 24 x? ) y+x)(y-x)
(

4 2

xy(x +y x+y)x+y) 1)(x-y)
v (b-a)=-1(a-b)

2

—xy(x +y4)(x +y2) X+Yy)(x-y)

-oxy? —yx :—xy(x4 +y )(x +y )(x+ y)(x—y)
X'+ x°y* +y*

Sol:

Adding x*y®and subtracting x*y’to the given equation

:X4+X2y2+y4+X2y2_X2y2

= X' 4+ 2x2y? 4yt — x2y?
:(x2)2+2><x2><y2+(y2)2—(xy)2

Using identity a® +2ab+b* = (a+b)
:(x2+y2) —(xy)

Using identity a’ —b* =(a+b)(a-b)
=(+y +xy)(X* + ¥ —xy)
XYy = (0 + YRy ) (Y - xy)

X? —y? —4xz +47°
Sol:

On rearranging the terms

=Xx*—4xz+47° - y?

:(x)2 —2X XX 22+(22)2 —y?
Using identity a® —2ab+b? =(a—b)2
=(x—22)2 -y
Using identity a’—b* =(a+b)(a-b)
=(x-2z+y)(x-2z-y)

X?—y? —4xz+47° =(x-2z+Yy)(x-2z-y)
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21. X2 +62x+10
Sol:
Splitting middle term,

= %2 +52x+/2x+10 642 =572+ 2 and 542 <12 =10 |
(1 +543) + 3 (x+547)

=(x+5\/§)(x+«/§)

'S +6\/§x+10:(x+5\/§)(x+«/§)

22, x2—22x-30
Sol:
Splitting the middle term,

= %2 — 542+ 3/2x 30 [-.-—2J_=—5J§+3J§a|so-5¢§x3ﬁ=—3o]
x(x—5\/§)+3\/§(x—5\/§)
:(x—5«/§)(x+3«/§)
.-.xz—2J§x—30=(x—5ﬁ)(x+3ﬁ)
23, x*—3x-6

Sol:
Splitting the middle term,

= x? —23x++/3x -6 [-.'—\/37:—2\/§+\/§also—2\/§x\/_:—6]
= x(x—Zx/§)+\/§<x—2\/§)

:(x—Zx/g)(X+\/§)

G —\/§X—6=(x—2\/§)(x+\/§)

24.  x2+55x+30

Sol:
Splitting the middle term,

= x? + 2/5x+3/5x +30 [ 545 = 24/5 +34/5 also 2\/§x\/§=30}
= x(x+2\/§)+3\/§(x+2\/§)

(228

~ X +5Bx+30 = (x+ 245 ) (x+35)
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25.  X2+2[3x—24
Sol:
Splitting the middle term,

= X2+ 4/3x— 23x— 24 [ 24/3 = 43 - 243 also 43(-243 ) = —24}
= x(x+4\/§)—2J§(x+4\/§)

=(x+4J§)(x—2J§)

G +2J§x—24:(x+4J§)(x—2J§)

26. ox? =2 x4
6 12
Sol:
Splitting the middle term,
e X X, L ST N - . 3
2 3 12 6 2 3 2 3 12

(o-3)4(>-3
=[2x§j(x1%j

27. x2+Ex+i
3% 35
Sol:
Splitting the middle term,
, b5 7 1 12 5 7 5 7 1
=X+ —X+—X+— c—_—=—+4—and —x—=—
35 35 35 35 35 35 35 35 35
, X 1
=X"+—+—+—
7 5 35
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28. 21x®—-2x+ 1
21
Sol:

:(sz)z—ZXJﬂXXJZ—l+£%jZ

Using identity a® —2ab+b? =(a—b)2

()

5213 —2x+i:[\/ﬁx—i2

21 HT

29. 55x%+20x+3\5
Sol:
Splitting the middle term,

=55x° +15x+5x+35  [~-20=15+5and 15x5=5=5\5x35 |
=5x(\/§x+3)+\/§(\/§x+3)

=(\/§x+3)(5x+\/§)

~.5Bx* +20x+345 = (/Bx+3) (5x++/5)

30. 2x2+35x+5

Sol:
Splitting the middle term,

= 2%% + 245X + /BX+ 5 [-.-3J§=2J§+J§also 2J§><J§=2><5]
=2x(x+«/§)+«/§(x+\/§)

:(X+J§)(2x+J§)

2% +3\/§x+5:(x+\/§)(2x+\/§)

31. 9(2a-b)’ -4(2a—b)-13

Sol:
Let 2a—b=x
=9x*> —4x-13

Splitting the middle term,
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32.

33.

=9x* —13x+9x-13

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

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

Substituting x=2a-b

=[9(2a-b)-13](2a-b+1)

= (18a—9b-13)(2a—b+1)

:.9(2a-b)’ —4(2a-b)-13=(18a-9b-13)(2a—b+1)

7(x —2y)? = 25(x — 2y) + 12
Sol:

Let x-2y=P

=7P*-25P +12

Splitting the middle term,
—7P?-21P -4P +12
=7P(P-3)-4(P-3)
=(P-3)(7P-4)

Substituting P =x-2y
=(x-2y-3)(7(x-2y)-4)
=(x—2y-3)(7x—14y—4)
.'.7(x—2y)2—25(x—2y)+12:(x—2y—3)(7x—14y—4)

2(x+ y)2 -9(x+y)-5
Sol:

Let x+y=z
=272-9z-5

Splitting the middle term,
=27*-10z2+12-5
=22(z-5)+1(z-5)
=(z-5)(2z+1)
Substituting z=x+y
=(x+y-5)(2(x+y)+1)
=(x+y-5)(2x+2y+1)
=~ 2(x+ y)2 —9(x+y)-5=(x+y-5)(2x+2y+1)
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34. Given possible expressions for the length and breadth of the rectangle having 35y? + 13y —
12 as its area.
Sol:
Area =35y° +13y 12
Splitting the middle term,
Area =35y” +28y—15y—12
=7y(5y+4)-3(5y+4)
Area =(5y+4)(7y-3)
Also area of rectangle = Length x Breadth
~.Possible length = (5y +4)and breadth=(7y -3)

Or Possible length=(7y —3)and breadth=(5y +4)

35. What are the possible expressions for the dimensions of the cuboid whose volume is 3x? —
12x.
Sol:

Here volume =3x* -12x

=3x(x—4)

=3xx(x—4)

Also volume = Length x Breadth x Height

.. Possible expressions for dimensions of the cuboid are =3, x,(x—4)
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Exercise - 5.2

Factorize each of the following expressions :

1. p*+27
Sol:
p°+27
— p3+33
=(p+3)(p*-3p+3) [ a’+b’? =(a+b)(a2—ab+b2)]
=(p+3)(p*-3p+9)
. p*+27=(p+3)(p*-3p+9)

2. Y +125
Sol:
=y +5°
=(y+5)(y* —5y+5°)
=(y+5)(y*—5y+25)
~ Y +125=(y+5)(y? -5y +25)

[ a’+b° =(a+b)(a’ —ab+b2)]

3. 1-27a°
Sol:

=(1)"~(3a)

= (1—3a)(12 +1x 3a+(3a)2) [ a®-b’=(a-b)(a*+ab+ bz)}
=(1-3a)(1+3a+9a’)

~.1-27a° = (1-3a)(1+3a+9a’)

4 8Xy'+27a’
Sol:
:(2xy)3 +(3a)3
_ (2xy+3a)((2xy)2 —2xyx3a+(3a)2) [ a®+b*=(a+b)(a’ —ab+b2)]
= (2xy+3a)(4x’y* —6xya+9a’)
-.8X°y* +27a° = (2xy +3a)(4x°y* —6xya+9a’)
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5  64a-b°
Sol:

= (4a)’ -b°

= (4a-b)((4a)’ +4axb+b’) [-a’-b"=(a-b)(a’ +ab+b?)]
—(4a—b)(16a” +4ab+b?)

-.64a° —b° = (4a—b)(16a’ +4ab +b?)

X
6 - 3
216 y
Sol:
X 3 3
== —(2
6) (2y)

X x> xy )
= ==-2Yy || —+—+4

6 y](sa 3 j
: X—3—8y3—[§—2yj X—2+ﬁ+4y2
216 6 36 3

7. 10x*y—10xy*
Sol:

10x*y —10xy*

:10xy(x3 - y3)

=10xy (x—y)(X* +xy+Yy?) [ a®-b*=(a-h)(a’ +ab+b2)}
~.10x*y —10xy* =10xy (X — y)(x2 + Xy + y2)
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10.

54x5y + 2x3yA

Sol:

54x°y +2x°y*

=2y (27x¢ +y°)

= 2x3y((3x)3 + y3)

=23 2 2 VA3 3 _ 2 2
= y(3x+y)((3x) 3xXy+Yy ) [ a®+b’=(a+b)(a’—ab+b )}
=2x°y (3x+y)(9x* —3xy +y?)

< 54Xy +2x°y* = 2x°y (3x+y) (9% —3xy + ¥?)

32a° + 108b°
Sol:

32a° +108b°

= 4(8a° +27b°)
=4((22)"+(30)

~4{ (2a+3b)((2a)" - 2ax30+ (%))

= 4(2a+30)(4a’ —6ab +9b)

+.32a° +108b° = 4(2a+3b)(4a’ —6ab+9b°)

) [Using a°+b® =(a+b)(a’ —ab+b?)]

(a-2b)’~512b°

Sol:

(a—2b) —512b°

~ (a-2bY’ - (8b)’

= (a-2b-8)((a—2b)" +(a—2b)8b+(8b)’) [-a’—b* =(a—b)(a’ +ab+b7)|
= (a-10b)(a? +4b” - 4ab-+8b(a—2b) + (8b)’ [+(a=b) =a”+b?~2ab |

= (a—10b)(a’ +4b* —4ab+8ab—16b” +64b )

=(a=10b)(a’ +68b° —16b° — 4ab +8ab)

= (a—10b)(a’ +52b° +4ab)

o
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11.

12.

13.

(a+b)*—8(a—Db)®
Sol:

(a+b)’ -8(a-b)’

~(a+b)'-[2(a-b)]

=(a+b)’ —(2a-2b)’ [Using a°—b® =(a—b)(a’ +ab+b?)]
a+b-(2a-2b))((a+b)’ +(a+b)(2a~2b)+(2a-2b)')

a+b— 2a+2b)(a2+b2+2ab+(a+b)(2a—2b)+(2a—2b)2) [-.-(a+b)2=a2+b2+2ab}

3b-a)(a’ +b? +2ab-+ 2a” ~2ab+ 2ab~2b° +(2a~ 2b)’

3b—a)(3a% +4a® —b® +4b? + 2ab— 8ab)

)
)
3b-a)
)
)

(Ba2 +2ab—b? +4a% +4b? — 8ab) [ (a-b)" =a?+b?*- 2ab}
(
(

(

(

=(

=(

~(30-a)(3a” +2ab—b” +(2a—2b)’)
=(

=(

= (3b—a)(7a* +3b* —6ab)

(

. a+b)3 —8(a—b) = (—a+3b)(7a2 —6ab+3b2)

(x+2)3+(x—2)3

Sol:

= (x+2+x=2)((x+2) = (x+2)(x-2) +(x-2)) [a’+b’—(a+b)(a” —ab+b?)]
:2x(x2+4x+4 (x+2)(x=2)+x? —4x+4 [ ):a2+2ab+b2,(a—b)2:a2—2ab+b2}
= 2x(2x* +8—(x*-2)) [+ (a+b)(a-b)=a-b]

:2x(2x2+8—x2+4)
:2x(x2+12)

s (x+2) +(x=2)" = 2x(X* +12)
8x2y3—x5

Sol:

—x2 (8y3 —X3)

= x? ((Zy)3 —x3)
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14.

15.

16.

?(2y - x( “+2y(x ) [ a’-b*=(a- b)(a2+ab+b2)}
2y x (4y +2xy + X )

- 8XPY—Xx° = (2y—x)(4y +2xy+x2)

1029 — 3x3

Sol:

=3(343-x°)

:3(73—x3)

=3(7- x)(72+7><x+x) ['.°a3—b3:(a—b)(a2+ab+b2)]

:3(7—x)(49+7x+x )
-.1029-3x3 :3(7—x)(49+7x+ x2)

X0 +yP
Sol:
x®+y°
(<)1)
:(xz+y2)((x2)2—x2y2+(y2)2) ['.'a3+b3=(a+b)(a2—ab+b2)]
—(x2+y? (x“—x2y2+y“)
X +y® = (X0 +y7)(x* =Xy +y*)

_ (xy+1)((xy)2 —>Q/><1+12) [ a’+b’=(a+b)(a’ —ab+b2)}

:(xy+1)(x2y2 — Xy +1)
Xy 1= (xy+1)(x2y2 — Xy +1)
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17.

18.

19.

= xy xy—1)((xy)2 +(Xy)1+12) [ a’-b’=(a-b)(a’ +ab+b2)}
xy(xy—l)(xzyz + Xy +1)

4.4

Xyt —xy = xy(xy—l)(xzy2 + xy+1)

a + b

Sol:

=(a') +(b°)

=(a") (o)

~(a"+b")((a") ~atxb'+ (b)) [-a°+b°=(a+b)(a® ~ab+D?)]
(£+NX£—4W+w)

+b? = (a 4—b4)( 4b44—b8)

X% +6x%+12x +16
Sol:

=x}+6x°+12x+8+8

=X +3x X2 x2+3xxx2°+2°+8

=(x=2)"+8 [ a’+3a’b+3ab’ +b° = (a+b)}
=(x+2) +2°

= (x+2+2)((x+2)" ~2(x+2)+2?) [-a’+b* =(a+b)(a’—ab+b?)]
:(x+4)(x2+4x+4—2x—4+4) [-.-(a+b)2:a2+2ab+b1

X+ )(x2+2x+4)
X3+ 6x2+12x+16 = (x+4)(x2+2x+4)
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20. a*+b*+a+b
Sol:

=(a3+b3)+1(a+b)
=(a+b)(a2 —ab+b2)+1(a+b)
:(a+b)(a2 —ab+b? +1)

a3+b3+a+b:(a+b)(a2—ab+b2+1)

21, a’—-—-2a+—

:(a—l a2+a><1+(lj2 —Z(a—lj [-.-as—b3:(a—b)(a2+ab+b2)}
a a \a a
:(a—l a2+1+%)—2(a—£j
a a a
:(a—l a2+1+i2—2j
a a
:(a—i a2+i2—1j
a
.a3—%—2a+§=(a—£j(a2+%—l)
a a a a

22. a*+3a’h+3ab’+b*-8

Sol:
:(a+b)3—8 [ a3+3a2b+3ab2+b3=(a+b)3'}
=(a+b)’ -2°

~(a+b-2)((a+b) +(a+b)2+2°)
=(a+b-2)(a’+b*+2ab+2a+2b+4)
-.a°+3a’h+3ab’ +b° —8=(a+b—2)(a’ +b” +2ab+2a+2b+4)
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23. 8a®-b®—4ax+2bx
Sol:
=8a’-b’-2x(2a-b)

=(2a)’ —b*—2x(2a-h)

:(2a—b)((2a)2 +2axb+b2)—2x(2a—b) [ a®-b’=(a-b)(a’ +ab+b2)]
=(2a-b)(4a’ +2ab+b?)-2x(2a~b)

= (2a—b)(4a2 +2ab +b? —2x)

-.8a° —b° —4ax+ 2bx = (2a—b)(4a’ + 2ab +b* - 2x)

24. Simplify:
Sol:
Q) 173x173x173+127 x127 x127

173x173-173x127 +127x127
173° +127°
1787 —173x127 +127
_ (178+127)(173° —173x127+127%) oat b =(a+b)(a ~abb?)]
(173° -173x127 +127%) '
=(173+127)=300
155x155x155—-55x55x55
155x155 +155x 55 + 55 55
_ 155°-55°
155 +155x 55+ 55
(155-55)(155” +155x55+55 )

= .03 _h3 = _ 2 2
T (155" +155x55+55) | va®—b*=(a-b)(a’ +ab+D’)

= (155-55) =100

(i)




Class IX Chapter 5 — Factorisation of Algebraic Expressions

Maths

Exercise - 5.3
Factorize:

1.  64a®+125b° + 240a°b + 300ab?
Sol:
64a° +125b° + 240a2b +300ab?

= (4a)’ +(5b)’ +3x(4a)’ x5b +3(4a)(5b)’

= (4a+5b)’ [ a®+b°® +3a’b +3ab? :(a+b)3}
=(4a+5b)(4a+5b)(4a+5b)

~.64a’ +125b° + 240a’b + 300ab” = (4a +5b)(4a+5b)(4a+5b)

2. 125x®-27y° —225x%y +135xy?
Sol:
125x% —27y® — 225x*y +135xy°

= (5x)3 —(3y)3 —3><(5x)2 x 3y +3x (5x)(3y)2

= (5x—3y)3 [ a® —b®-3a’b+3ab’ :(a—b)g}
=(5x—3y)(5x—3y)(5x—3y)

.125x% - 27y® - 225x*y +135xy” = (5x -3y )(5x — 3y ) (5x —3y)

3. ix3+1+ﬂx2 +2X
27 3

Sol:

3
= §x+1j [ a3+b3+3a2b+3ab2:(a+b)3}

= EX+1][EX+1J(EX+1J
3 3 3

S8 et o 2xan| Exan [ 2x41
27 3 3 3 3
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48X +27y +36x°y +54xy°

Sol:

8x° +27y° +36x%y +54xy°

= (2x)3 +(3y)3 +3><(2x)2 ><3y+3><(2x)(3y)2

:(2x+3y)3 [ a® +b®+3a’b + 3ab’ :(a+b)3J

=(2x+3y)(2x+3y)(2x+3y)
L 8XP+27y° +36x7y +54xy® = (2x+3y)(2x+3y)(2x+3y)

5 a®-3a’h+3ab?-b®+8

Sol:

a’®-3a’b+3ab*-b*+8

:(a—b)?’ +8 [ a’—b®-3a’h +3ab’ :(a—b)a}
=(a-b)’ +2°

~(a-b+2)((a-b)’ ~(a-b)2+2? [-a’+b"=(a+b)(a?~ab+b?)]

—(a—b+2)(a’ +b*—2ab—2(a—b)+4)
= a—b+2)(a2+b2—2ab—2a+2b+4)
-.a*—3a’h+3ab’ —b’+8=(a—b+2)(a’ +b’ —2ab—2a+2b+4)

6 x> +8y° +6x%y +12xy?
"~ Sol:
= (x)3 +(2y)3 +3x X*x 2y +3x x><(2y)2
:(x+2y)3 [ a’ +b® +3a’b + 3ab’ =(a+b)3}
=(x+2y)(x+2y)(x+2y)

23 +8Y° +6X7y +12xy° = (X +2y) (X +2y)(x+2y)

7. 8X*+ Yy +12x°y +6xy’

Sol:

8x% + y® +12x°y + 6xy?

= (2x)" + ¥ +3x(2x)" x y +3(2%)x y?

=(2x+y)’ [ a’+b’+3a’h+3ab? :(a+b)3}
=(2x+y)(2x+y)(2x+Y)

28+ Y +12X°y +6xy° = (2x+Y)(2x+Y)(2x+Y)
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10.

11.

8a® +27b° + 36a°h + 54ab’

Sol:

=(2a)’ +(3b)’ +3x(2a)" x30 +3x(2a)(3b)’

=(2a+3b)’ [ a’+b® +3a’b +3ab? :(a+b)3}

=(2a+3b)(2a+3b)(2a+3b)
-.8a’ +27b° + 36a’h +54ab’ = (2a+3b)(2a+3b)(2a+3b)

a3 — 27b% — 36a%b + 54ab?
Sol:

8a® —27b° —36a°b +54ab’
=(2a)’ —(3b)’ ~3x(2a)" 30 +3(2a)(3b)’
=(2a-3b)’ [ a®—b®-3a’h +3ab’ :(a—b)a}
(2a—3b)(2a—3b)(2a—3b)
8a’ - 27b* —36a’h +54ab’ = (2a—3b)(2a-3b)(2a-3b)

x°—12x(x—4)—-64
Sol:
x* —12x(x—4)-64
=x>—12x* +48x - 64
X) —3xX*x4+3x4°xx-4°
=(x- ) [-.-a3—3a2b+3ab2 b*=(a- b)}
X=4)(x=4)(x-4)

2x3=12%(x—4)-64=(x—4)(x—-4)(x—4)
®x* —3a’bx’ + 3ab’x —b®

(ax)’ —3(ax)” xb +3(ax)b? —b?

= (ax—b)’ |+a” ~3a’b+3ab” ~b’ = (a-b) |
:(ax—b)(ax—b)(ax—b)

—3a’bx* +3ab’x—b® =(ax—b)(ax—b)(ax-b)
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Exercise -5.4

1. a®+8b%+64c®—24abc
Sol:
a’ +8b° + 64c® — 24abc

(a)’ +(2b)’ +(4c)’ —3xax2bx 4c

(a+2b+4c)(a’ +(2b)’ +(4c)’ ~ax2b—2bx4c—4cxa)

[ a’+b° +c*—3abc=(a+b~+c)(a’* +b* +c’ —ab—bc—ca)]
= (a+2b+4c)(a® +4b” +16c* —2ab —8bc — 4ac)
».a°+80° +64c® — 24abc = (a+2b +4c)(a’ +4b” +16¢” — 2ab—8bc — 4ac)

2. xX*-8y*+277° +18xyz
Sol:
=X +(—2y)3 +(32)3 —3xxx(-2y)(3z2)

= (x+(—2y)+3z)(x2 +(-2y)’ +(32)° —x(—2y)—(—2y)(32)—3z(x))

[ a’+b®+c® —3abc = (a+b+c)(a’ +b* +¢? —ab—bc—ca)}
= (x=2y+32)(xX* +4y* +92° +2xy +6yz —32x)
- x3—8y® +277° +18xyz =(x—2y+3z)(x2 +4y? +97% + 2xy +6Yz —32x)

3. %x3—y3+12523+5xyz
Sol:
1 3 3 3
Ex —y° +1257° + 5xyz
3
_ gj H(oy) +(52) -3x X (-y)(52)

_ §+(_y)+52]£(§jz+(—y)2+(52)2—g(_y)_(—Y)SZ—Sz(gn

X x? Xy 5
=| =—y+52 || =+ y*+252° + =2 +5xyz — = 2
3 7 )(9 y 3 VT3 ]

2

1 5 3 3 X X 2 s XY 5
S.—X =y +12572° +5xyz=| ——y+52 || —+ Yy +252°+ —=+5yz——127Xx
27 y y (3 y j[Q y 3 y 3




Class IX Chapter 5 — Factorisation of Algebraic Expressions Maths

4,  8x*+27y>—-2167° +108xyz
Sol:

= (2x)3 +(3y)3 + (—62)3 —3(2x)(3y)(-62)

= (2x+3y+(~62))((2%)" + (3y)" +(~62)" ~2xx3y ~ 3y (~62) ~(-62) 2x)

= (2x+3y—67)(4x* +9y* +362° —6xy +18yz +122x)

-.8X° +27y° —2167° +108xyz = (2x+3y —62 ) (4X* +9y* +362° —6Xy +18yz +122X)

5. 125+8x°—27y* +90xy
Sol:
=5 +(2x)’ +(-3y)’ —3x5x 2xx(-3y)

= (5+2x +(—?>y))(52 +(2x)" +(-3y)" =5(2x) - 2x(—3y)—(—3y)5)
= (5+2x—3y)(25+4x* +9y* ~10x+6Xy +15Y)
+.125+8x° —27y° +90xy = (5+2x—3y)(25+4x* +9y’ —10x+6xy +15Y

6. (3x—2y)3 +(2y—4z)3 +(4z—3x)3
Sol:
Let (3x—2y)=a,(2y—4z)=b,(4z-3x)=c
sa+b+c=3x-2y+2y—-4z+4z-3x=0
ra+b+c=0..a’+b’+c®=3abc
~(3x—2y) +(2y—4z)’ +(42-3x)" =3(3x—2y)(2y —42)(42-3X)

7. (2x—3y)3 +(4z—2x)3 +(3y—4z)3
Sol:
Let 2x—-3y=a,4z-2x=Db,3y—-4z=c
sa+b+c=2x-3y+4z-2x+3y-4z=c
ra+b+c=0 sa’+b*+c® =3abc
(2x—3y)3 +(4z—2x)3 +(?>y—4z)3 =3(2x-3y)(4z-2x)(3y—4z)
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10.

a+b+c:(§+5—5—Xj+(y—ﬂ—lj+(£+z—£j
2 3 6 3 3 3 3

a+b+c:3_x+§_§+3_y_2_y_l+5+3_z 4z
6 6 6 3 3 3 3 3 3
5x—5x+3y—3y+4z—4z

a+b+c=

6 3 3
a+b+c=0
‘ra+b+c=0 nai+b*+c®=3abc

3 3 3
5+y+E + 5—ﬂ+z + Xy 4 =3 5+y+E §—ﬂ+z
2 3 3 3 6 3 3 2 3)\3 3

(a—3b)3+ (Bb—-c)®+ (c—a)®

Sol:

Let (a—3b)=x,(3b—c)=vy,(c-a)=z
X+y+z=a-3b+3b-c+c-a=0

X+Y+2=0 X+ YR+ 78 =3xyz

~.(a=30)’ +(3b-c)’ +(c-a) =3(a—3b)(3b—c)(c-a)

222 +3/30% + ¢ —3/6abc
Sol:

\/_a)3 +(\/§b)3+03—3x\/§ax\/§bxc

2
2

= \/§a+\/§b+c)(2a2 +3b% +¢? —Jgab—ﬁbc—ﬁac)

(
(V2a:++Bb-+c)((2a) +(vBb) + " (v2a) (Bb) - (V) (vZa)c |
(

- 242a% + 330 + ¢ —3/6abc = (\/Ea+\/§b+c)(2a2 +3b%+c? —\/Eab—«/§bc—\/§ac)
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11. 33a%-b®-55c° —3/15abc

Sol:
= (V/3a) +(~b)" +(~Bc) ~3x(v3a)(~b)(~V5c)
- (ﬁa+<_b>+(_£c))((@a)2 +(~b)" +(—Be) _@a<_b)_(_b)(_ﬁc)_(_ﬁc)ﬁaj
= (\/§a—b—\/§c)(3a2 +b? +5c? ++/3ab—~/Bbc +J1_5ac)
338’ - b® - 55¢” —3y/1Babc = (vBa—b—+/5c ) (3a” +b” +5¢” + y/3ab —v/Bbc + V/15ac

12.  8x®—125y° +180xy + 216

Sol:
8x* —125y° +180xy + 216

or, 8x* —125y° + 216 +180xy
=(2x)"+(-5y)" +6° ~3x(2x)(-5y)(6)
= (2x+(-5y)+6)((2x) +(-By)’ +6" ~2x(~5y)~(-5y)6-6(2))
= (2x -5y +6)(4x* +25y* +36+10xy + 30y ~12X)
8x° —125y° +180xy+216=(2x—5y+6)(4x2 +25y? +36+10xy+30y—12x)

13, 22a° +164/2b° +¢® —12abc
Sol:

=(\/§a)3 +(2\/§b)3 +c®—3x+2ax2y2bxc
~(V2a+242b-+c)(VZa) +(2V2b) +c* -(VZa) (22b) - (242b)c (V2a)c |
= (\/Ea+ 2\/§b+c)(2a2 +8b%+c? —4ab—2\/§bC—\/§aC)

2./2a% +16+/2b + ¢ —12abc = (ﬁa+ 2J2b + c)(Za2 +80b% +¢% —4ab—2/2bc —\/Eac)




