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Exercise 6.1

Find the H.C.F of the following expressions.

39x"y’z and 91x°y°z’

Solution:

39x Y’z =3x 13X X XXXXXXY.V.V.Z

Nx’y°z" =Tx13XXXXXXY YV VY VIZIZLLZ
HCF=13xxxxxxyyyz

HCF=13x"yz

102xy°z,85x"yz and 187xyz’
Solution:

102xy°z =2x3x17xxy.y.z
85x7yz =5x17xxxy.z

187xyz" =11x17xx.y.z.2
HCF=17xyz

Find the H.C.F of the following expression by factorization.

X +5x+6,x —4x-12

Solution: x° +5x+6,x" —4x—12
Factorizing x° +5x+6

=X +3x+2x+6

= x(x+3)+2(x+3)

= (x+3)(x+2)
Factorizing x° —4x—12
=x"—6x+2x-12

= x(x—6)+2(x—6)

= (x—6)(x+2)

So,

HCF= (x+2)

x' =27, x" +6x—-27,2x" —18

Solution: x° —27,x> +6x—27,2x> —18



Factorizing x’ —27

=(x) - (3)

= (x=3) () +(x)3)+ ()|
:(x—3)(x2 +3x+9)
Factorizing x° +6x —27
=x>+9x—3x-27
:x(x+9)—3(x+9)

= (x+9)(x—3)

Factorizing 2x° —18
=2(x"-9)

=2[(0)" () ]
=2(x=3)(x+3)
So,

H.CF = (x-3)

(iii) X -2x +x,x*+2x-3,x" +3x 4
Factorizing x’ —2x” +x
= x(x2 —~2x+ 1)

x(xz—x—x+1)

:x[x(x—l)—l(x—l)J
:x(x—l)(x—l)
Factorizing x° +2x -3
=x" +3x-x-3
:x(x+3)—l(x+3)
:(x+3)(x—1)
Factorizing x° +3x—4
=x"+4x—x—4
:x(x+4)—1(x+4)
:(x+4)(x—1)

So,

HCF =(x-1)

(iv)  18(x’—9x" +8x),24(x" +3x+2)
Solution: 18(x3 —9y” -1—8x),24(x2 +3x+2)
Factorizing 18(x3 —9x” + 8x)

=6x3xx(x”—9x+8)



)

:6><3><x(x2 —8x—x+8)
:6><3><x[x(x—8)—l(x—8)}
:6><3><x(x—8)(x—1)
Factorizing 24(362 +3x+2)
=6x4(x" ~3x+2)

:6><4(x2 —2x—x+2)
=6x4] x(x=2)-1(x-2)]
=6x4(x-2)(x-1)

So,
H.CF= 6(x—1)

36(3x" + 557 - 2x7),54(27x" — x)
Factorizing 36(3x" +6x” ~2x")
=3x3x2x2xx (3% +5x-2)
=3x3x2x2xx” (3x7 + 6x— x - 2)
=3x3x2x2xx7 | 3x(x+2)-1(x+2) |
=3x3x2x2xx" (x+2)(3x-1)
Factorizing 54(27x" —x)
=3x3x3x2xx(27x ~1)

:3><3><3><2><x[(3x)3 —(1”
:3><3><3><2><x(3x—1)[(3x)2 +(3x)(1)+(1)1

:3><3><3><2><x(3x—1)(9x2+3x+1)

So,

HCF= 3><3><2><x(3x—1)

:18x(3x—1)



Q.3 Find the H.C.F of the following by division method.
(i) X' +3x7 —16x+12, x> +x* —10x +8
Solution: x° +3x” —16x+12, x’ +x* —10x+8

]
24y —10x+8)x3 +3x —16x+12

+x° +x° F10x+8

2x° —6x+4
2(x2—3x+2)
x+4

x2—3x+2) /+x2—10x+8

A 3+ 2w

4 —12x +8
+4x> T12x+8

X

H.C.F = (x2 —3x+2)

(i) P+ -2x7+x-3, S0 4+3x7 —17x46
Solution: x* +x’ —2x* +x-3, Sx’ +3x ~17x 16

x+2
5x3+3x2—17x+6)x4+x3—2x2+x—3

x5

SxP 457 —10x* +5x =15

+35x* +3x° F17x* + 61

2% +Tx* —x—15
x5

10x” +35x* —5x 175
+10x° +6x> F34x+12
20x” +29x —87
29(x” +x-3)

5x-2
x2 +x—3)5x3+3x2 —_17x+6

+5x° +5x* F15x
2x*=2x+6

237 F2x+6

X

H.C.F = (x2 +x— 3)



(iii)  2x" —4x* —6x,x" +x* —3x" - 3x’
1
2x° —4x* —6x> X +x*—3x —3x°

x2

2% +2x" —6x° —6x°
-2x° F4x* F6X
6x* —6x’ —6x7 +6X%

6(x4 —x’ —x +x)

2x—2
¥ ox —x +x) 2x° —4x? — 6x
+2x° + 2x*° 2x" 1257

—2x* +2x° —2x* —6x

2x* +2x° +2x% F2x

—4x” — 4x
—4()52 +x)
X —2x+1
x2+x) xP=x’-x*+x
—x"+ ¥’
—2x° —x7 +x
T2x° 1 2x°
x°+x
+x° £x
X

H.C.F =x* +x

Q.4  Find the L.C.M of the following expressions.

(i) 39x7)’z and 91x"y°z’
Solution:
30x" Y’z =3x13xxXXXXXXY VY2

Mx'y’z" =Tx13x XX XXXV VY YV VLI L2 22
Common=13x")"z

Uncommon=3x7xx"y’z°
2.3_6

=2lx"y’z
L.C. M= common factors xuncommon factors
2.3_6

=13x"y zx21x’y’z
273x"y°z7



(i)  102xy°z,85x%yz and 187xyz’
Solution:
102xy°z =2x3x17.x.y.y.2
85x7yz = 5x 17 xx.xy.2

187 xyz® =11x17.x.y.z.2

Common=17xyz

Uncommon=2x3x5x11.xyz
=330 xyz

L.C.M=common X uncommon
=17xyz x330xyz

=5610x"y*z’

Q.5  Find the L.C.M of the following by factorizing.

(i) x*—25x+100 and x* —x-20
Solution: x* —25x+100 and x* —x—20
Factorizing x° —25x +100
= x> —20x—5x+100

=x(x—20)-5(x—-20)
=(x=20)(x-5)

Factorizing x* —x—20
=x"—5x+4x-20

= x(x—5)+4(x—5)

= (x—S)(x+4)

So,

LCM = (x-5)(x+4)(x-20)

(i) x*+4x+4,x —42x +x -6
Solution: x” +4x+4,x" —4.2x  +x -6
Factorizing x° +4x+4
=x’+2x+2x+4
=x(x+2)+2(x+2)
= (x+2)(x+2)
Factorizing x° —4
=(x) (2
= (x—2)(x+2)

Factorizing 2x° +x—6
=2x"+4x-3-6
=2x(x+2)-3(x+2)
=(x+2)(2x-3)



Lo = (xr+2)(x+2)(x—2)(2x-3)

=(x+2) (x-2)(2x-3)

(i) 2(x" - y*).3(x + 207y " - 2y7)
Factorizing 2(x* - ")
:2[(x2)2—(y2)2}
=2(x* + )7 ) (x* =)
=2(x 37 )(x+3)(x=y)
Factorizing 3(x* +2x"y —xy” ~2)")
:3[x2 (x+2p)- ) (x+2y)]
=3(x+2y)(x' =)

:3(x+2y)(x+y)(x—y)
.é.MZ (ery)(x—y)(x2 +y2)(x+2y)><2><3

= 6(x-1—y)(x—y)(x2 +y2)(x+2y)
= 6(x+2y)(x4 —y4)

=W

(iv) 4(x4 —1),6(3(3 —x’ —x+1)
Solution: 4(x4 —1),6(x3 —x’ —x+1)

Factorizing 4(x4 -~ 1)

- 2><2[(x2)2 —(1)2}

=2x2(x* +1)(x* 1)

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

=6(x" —x* —x+1)

=23 ¥ (x =)= 1(x—1)]

=253 (x~1)(*-1) |
=2x3(x—1)(x—-1)(x+1)
L.CM=2x2x3(x—1)(x+1)(x—1)(x*+1)
=12(x 1) (x+1)(x*+1)

=12(x-1)(x* 1)



Q.6

Q.7

For what value of kis (x+4) the H.C.F of x* + x—(2k+2) and2x’ + kx—12?
Solution:

P(x) =x° +x—(2k+2)

Since x+4 1s H.C.F of P(x) and ¢g(x)

" x+4 1s a factor of P(x)

Hence P(—4)=0

X +x—(2k+2)=

By putting the value of x

(—4)" +(-4)-(2k +2) =
16-4-2k-2=0
2k+10=0

2k =10

If (x+3)(x—2) is the H.C.F of /P(x)= (x+3)(2x2 —3x+k) and ¢(x)=(x-2)
(3x2 +7x—l) the find k and /
Solution: (x-2) (x+3) will divide P(x) =(x+3) (223x+K)
(x — 2) (x+3) will divide P(x) =(x+3) (2x*-3x+K)
x—2=0
x=2
P(2)=(2+3)(2(2)*-3(2)+K)
PRY~(5)2x 4-6+K)
P2)=5(8-6+K)
P2)=5(2+ K)
Remainder is equal to zero
52+K)=0
2+K =2
5

2+K=0
K=-2
g(x)=(x-2)(3x" +7x-1)

(x+3)will be divide ¢ (x)= (x—2)(3x2 +7x—l)

(-

x+3=0

2)
v
1(3)=(3-2)[3(3) +7(=3)~/]
a(-3)=(

-3)=(-5)[3(9)-21-/]



Q.8

Q.9

q(—3) = (—5)[27—21—/]

q(-3)=(-5)(6-1)
Remainder is equal to zero
-5(6-1)=0

6-/=0

=6

The LCM and H.C.F
polynomials P (x) and ¢ ( x) areZ(x4 —~ 1) and (x + 1)(x2 + 1)
P(x)=x"+x"+x+1, find ¢(x)
Solution: . P(x)x¢(x)=L.CM=H.CF
P(x) X q(x) =L.CMxH.CF

LCM<xHCF

T

By putting the values

2(x" = 1) (et 2)fx” +1
q(x): ( x32x2+x£1 )
2w 1) (x+ 1) (x4)

¥ (x+1)+1(x+1)
2(x4—1)(y4)( 2+1)
e
q(x)=2(x"-1)

q(x)=

q(x)=

of
respectively.

If

Let p(x):lO(x2—9)(x2—3x+2)and q(x):IOx(x+3)(x—1)2.if the H.C.F of

p(x).q(x) is 10(x+3)(x—1),Find their L.C.M
Solutions: p(x)xq(x)=L.CMxHCF
p(x)xq(x)=LC.MxHCF

Lear= 20
HCF
By putting the values

,Kf(xz —9)(x2 —3x+2)x10x(%)(x—l)z
3 (53)(2T)

LOM =10x(x" =9)(x ~3x+2)(x 1)

LCM =




Q.10 Let the product of L.C.M and H.C.F of two polynomial be (x+3) (x—2)(x+5).

If one polynomial is (x+3)(x—2)and the second polynomial is x +kx+15, find
the value of k.

Solution: p(x)xq(x)=LCMxHCF

p(x)xq(x)=LCMxHCF

By putting the values

(x+3)(x=2)(x" +kr +15) = (x+3)" (x=2) (x+5)

(x+3) (x=7)(x+5)
(+7)(>7)

x2+kx+15:(x+3)(x+5)

X +he+15=x" +8x+15

kx:)c‘z/+8x+,1/5—/—,1/§

kx =8x

E

k=38

X he+15=

Q.11 Wagqas wishes to distribute 128 bananas and also 176 apples equally among a

certain number of children. Find the highest number of children who can get
fruit in this way.

Solution
1
1281176
128
TZ
481128
96
32548
32
2
16)32
32
0

Highest no. of children =16



Exercise 6.2

Simplify each of the following as a rational expression.

xz—x—6 x2+2x—24
2 + 2
x -9 x —x—12
xz—x—6 x2+2x—24
2 + 2
x -9 X —x—12
xz—x—6 x2+2x—24
—7 2 T
x -9 X —x—12
X 3x-2x-6 x +6x—dx-24
(x) —(3) X —x-12
_x(x—3)+2(x—3)+x(x+6)—4(x+6)
(x=3)(x+3) x(x—4)+3(x—-4)
(%f)(xﬂ) (x+6)(x<4)
(%5)(?6+3) (2<% )(x+3)

(x+2) (x+6)
(x+3) (x+3)
:x+2+x+6

x+3
B 8+2x

B x+3
B 2(x+4)
x+3

Solution:

x+1 x-1 4dx dx
- T2 T3
x=1 x+1 x"+1] x -1
x+1 x-1 4x} 4x
+
X

Solution: - —— 1
x—=1 x+1 x"+1 -1

[x+1 x-1 4x 4x
N T2 T3
L x=1 x+1 x +1] x -1

[y -y ax } 4x
(x=1)(x+1)  x*+1] x*-1

__x2+2x+1—(x2+1—2x)_ 4x N 4x
(x=Dx+1) X 1| x' -1



¥ -1

:_/+2x%f—//f+2x_ 4x1}{ Ay }

2 2
x 1 x4

A A } 4x
_ _ .

x -1

B 4x(x2+1)—4x(x—1) . Ay

(x"=1)(x" +1) [

_4x3+4x—4x3+4x 4y
4 +

x —1 x -1

_x2—1 X +1

_ & N 4x
x4—1 x4—1
~ Bx+4x
x -1
_12x
x' -1
1 1 5
Q.3 - +— -
x =8x+15 x —4x+3 x —6x+5
. 1 1 P
Solution: — +— ——
X —8x+15 x —4x+3 Xx —-6x+45
1 1 9
= + —

X —8x+15 X —4x+3 X —6x+5
_ 1 . 1 B 2
x2—3x—5x+15 x2—3x—1x+3 x2—5x—x+5
~ 1 N 1 B 2
Cx(x=3)=5(x=3) x(x=3)—1(x-3) x(x—5)—1(x-5)
1 1 2
TG-30-5) -3-D) (—S)x-D)
C(x-D+(x=5)-2(x—-3)
 (x=3)(x=5)x=1)
Ade A fai A
(x=3)(x=)(x-1)
B 0
(x—3)(x—5)(x—1)
=0




Q.4

Solution:

(x+2)(x+3)  (x+ 2)(2x° —32)

x -9 (x—4)(x2—x—6)
(x+2)(x+3)  (x+ 2)(2x" —32)

2

x -9 (x—4)(x2—x—6)

_ (3 (e 2)(2x” —32)

2

x -9 (x—4)(x2—x—6)
(x+2)(x+3) (x+2)[2(x —16)}

(x)' —(3)° (x—4)(x2—3x+2x—6)
) | 207 @

C(x— 3)(}4) (x—4)[x(x—3)+2(x-3)]
_(x+2) (M)[z(xw)u/)]

(=3 (=32

(x+2) 2(x+4)

(x 3) (x—3)

x+2 2x+8

x3 x—3

B X+2+2x+8

x—-3

3x+10

Q.5

Solution: =

x—3

X+3 1 4x

— 2 + T2
2% +9x+9 2(2x-3) 4x -9

xX+3 1 4x

2 + B 2
2x +9x+9 2(2x-3) 4x -9
X+3 1 4x

~—— 2 + T2
2x  +9x+9 2(2x-3) 4x -9

x+3 1 dx

-~ + - 2 2
2x +6x+3x+9  2(2x-3) (2x) -(3)

X+3 1 4x

T )31 3)  22x—3) (2x—3)2x+3)

(x43) 1 4x

_(M)(2x+3) 2(2x—3) (2x—3)2x+3)

1 4x

2x +3 2(2x -3) (2x -3)(2x+3)

C22x-3)+(2x+3)—4xx2

2(2x-3)(2x+3)
4x—-6+2x+3—-8x

2(2x —=3)2x+3)



Q.6

Q.7

B —2x-3
C2(2x—3)(2x+3)
e at)
2(2x—3)( 2%F3)
-1

T 2(2x-3)

A—l,WhereAZa—Jrl
A a—1

Solution: A4 - % Where A= arl

a—1
:A_l:?
A

Put the value of A
B a+l a-1

Ta-1 a+l
(a+1) —(a—1)
T @@+
' +2a+1-(a’ —2a+])
- a —1

:/+2a;|/f—/+2a;/f

a —1

da

a2—1

x—1 2 x+1 4
+ — + >
x—2 2-x xX+2 4—x

{x—l 2 } x+1
Solution: + —
x=2 2-x

+ 2
xX+2 4-—x

[ x—-1 2 x+1 4
= + — + >
| x—-2 2-x X+2 4—x

|

Cx—1 2 x+1 4
| x—-2 —x+2

x+2 —x"+4

|

x—1 2 | | x+1 4
+

x—=1 2 | [ x+1 4

_x—2_x—2_ | x+2 ¥ —4

|

x—2 x—2] | x+2 —(x2—4)

|



| x-1-2 x+1 4

_[ x=2 }_Lc+2_(x+2)(x—2)}
_(x=3) (r+D(x=2)-4
C(x-2)  (x+2)(x-2)

x3 X —x-2-4
Tx-2 (x+2)(x-2)
_x-3 X —x-6

- x—2_(x—2)(x+2)

_x-3 _x2—3x+2x—6
_x—2 (x—Z)(x+2)
_x=3 x(x-3)2(x-3)

:x—B_(x_:;)(M)
= )

B x:2 B x:z

0 Ans

What rational number should be subtracted from
2 2x-7 x-1

=————toget
X2+x-6 x—2

Solution: let required rational number be P(x)
According to condition

2x° +2x—7 x—1
— —P(x)=
x2+x—6 () X
2x*+2x-7 X
P — _
() X +x-6 x-—
B 2xT+2x-7 X
X 43x-2x-6 x-2
2x°+2x-7  x-1
x(x+3)—2(x+3) x—2
22X 42x-T7
_(x+3)(x—2)
207 420 =T —(x—1)(x+3)
- (x+3)(x—2)
_2x2+2x—7—(x2+2x—3)

(x+3)(x-2)

N[ = b

_x—l
x—2




C2xP+2x—T—x"—2x+3

(x+3)(x—2)

x* -4

- (x+3)(x—2)

x*—2°

N (x+3)(x—2)

(x+2) (5]
(v+3) (7]

_x+2

Cx+3

2 2
X +x—-6 x —4
= X

9
Q xz—x—6 x2—9
. X 4x—6 x 4
Solution: =— X—
X —x—6 x -9
_x2+x—6xx2—4
xz—x—6 x2—9
x2+3x—2x—6 952—22
-2 X3
x —3x+2x-6 x -3
_x(x+3) 2(x+3) ( —2)
T2(x3)12(x3) (x-3)
(M)(x—z x—2)(%f
X
(x 3)(%5) (x—3)(/x/+/§
_(x-2)
(x-3)
-8 x +6x+8
Q.10 > X—
x -4 x —2x+1

x3—8 x2+6x+8

Solution: ———x

x —4 xz—2x+1

x -8 x +6x+8

x —4 x —2x+1



x2+4x+2x+8

() - s
(x)—(z)2 X —x—-x+1
(

x_z)(x2+2x+4)Xx(x+4)+2(x+4)
(x—2)(x+2) x(x—l)—l(x—l)
_x2+2x+4><(x+4)()”/"’/i)
C(x#27) (D)

(x2+2x+4)(x+4)
) (x-1)°
x4—8x 2x—1 xX+3
Q.11 2 X3 X3
2x +5x—-3 x +2x+4 x —2x
. x'—8x 2x=1 X+3
Solution: 5 X X

2x +5x-3 x2+2x+4 x2—2x

x4—8x 2x—1 X+3
= X X

- 2x2 +5x-3 x2 +2x+4 x2—2x

3
x(x —8) 2x—1 X+3
=— X— X

2x +6x—x—-3 x +2x+4 X(X—Z)

Lo N I N

T 2x(x13)—1(x+3) ¥ +2r-4 x(x-2)

X(M)(M)X 20T )

x+3
) st 2T

2y"+Ty—4 4y -1

Q.12 5 F—
3y —13y+4 6y +y—1

L2y +7y—4 4y -1
Solution: y LY

3y° —13y+4 6y +y—1



2y 4 Ty-4 4y -1
3y —13y+4 6y +y—1
C2y 8y -ly-4 . (2y) (1)
3" 12y —y+4 6y +3y-—2y-1
:2y(y+4)—l(y+4)+ (2y-1)(2y +1)
3y(y-4)-1(y-4) 3y(2y+1)-1(2y+1)

C(rea)2y-n) | (2r-1)(20+T)
| (

202 2 2 A B
R

2 2
X -y x +y X— P x+y
2+ 2 2_ 2 a _
Solution:{x2 y2_x2 %];{x P\ y}
x -y xT+y xSy x+y
2 2 2 2
Xy x oy ]{nyy}

- X—y X+Y

:x2_y2 x2+y2
) (x2+y2)2(x2yz)ZH(w)Z(wf}

=y 47 (x=y)(x+)
(x4+2x2y2+y4)(x42x2y2+y4)]{(x2+2xy+y2)(x22xy+y2)]
)
)/+2x2y2+/)/+2x2y2/]:[/Jerer)/)(Z/+2xy)/]

I T =

B 4xzy2 ;{ 4xy }
__(xz_yz)(x2+y2) ’ xz_yz

2

B 4x2y2 sz_y
- (xz —)/2)()c2 +y2) 4xy
_ %.xy sz y
(27 )(°+07) B







Exercise 6.3

Q.1  Use factorization to find the square root of the following expression.

(i) 4x* —12xy +9y*

Solution: 4x” —12xy+9)"

4x* —12xy+9y* =4x" — 6xy — 6x1+9)°

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

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

4x* —12y+9y* = (2x -3y)°

Taking square root on both side

Jaxt — 125949y = [[2x - 3y ]
=+(2x-3y)

(i) 4x°

Solution: x*—1+

4x°

ol 3]
2x 2x
5]
) x [
2x
Taking square root
e+ - L
4x” 2x
-1 +_ = i[ Lj
V 4x° 2x

1 |2 1 1
iii — X ——X
(1) 16 12 rr 36y

Solution: ! x* ! !
uti —X ——
16 12 X 36y

(o) Ao &)
pew

Taking the square root



(iv)

v)

(vi)

Ma+by —12(a2+b*)+%a—b)’
Solution: 4(a+b)* —12(a2+b*)+a - b)’
=[2G +b)* |-2[2(a +B)][3(a-b)] +[3(a - b)]

=[2(a+b)-3(a~b)]

Taking square root

JHa+by —12(a2+b*)+%a by = \/[2(a+b)—3(a—b)]2

:i[2a+2b—3a+3b]
— +(5h—a)

4x° —-12x°y° +9y°
Ox* +24x*y” +16y"
4x° —12x°y" +9y°
Ox* +24x7y" +16y"
_(2x) -2(2x)By) + By
(3x")" +203x")(4y") + (4y°)
= 3 172
[Zx -3y ]
[3x3 + 4)/2]2
Taking square root
[ 4AxP 120y +9)°
Ox* +24x°y° +16)"

3 3
=+ -3y
3x° +4y°

Solution:

[x+%j2 —4[x—§},(x #0)

Solution: [x +lj2 —4[}( —lj,(x #0)

X X
By adding and substituting 4



(vii)

1

=x"+—+2-4 x——j

X X

1 1
=x +—+2-4| x——|-4+4

X X

1 1
=x'+—-2-4 x——]+4

X X

Il
VR
<
|
S
~ S

oo}
|
[\
/—\
<
|
5 | —
~ S
—_—
[\]
N’
+
—_—
[\
e
oo}

]

aking square root

{
]
s

2 2
[x2+%j —4[x+lj +12
X X
1Y 1y
Solution: (x2+—2] —4[x+—j +12
X X

- 12
=| x*+— —4[x2+i+2}+12

4
= x2_|__2 —4X2——2—8+12
X X

2
=| x° +izj —4[x2 +i2j+4
X X

= x2+—}2 -2[x2+xl }(2)+(2)

1 2
= ¥*+—-2
Tt

Taking square root

= \/{x2+%}-4[x+l}2+12
X X




(viii)

(ix)

Q.2
(i)

(x‘ +3x+2)(x2 +4x+3)(x2 +5x+6)

Solution: (x2 +3x+ 2)(x2 +4x+ 3)(x2 +5x+ 6)

:[x2 +2x+x+2][x2 +3x+x+3][x2 +3x+2x+6]
=[x(x +2) +1(x + 2)][x(x +3) +1(x +3)] [ x(x +3) + 2(x +3)]
=(x+2)(x+D(x+3)x+D(x+3)(x+2)
=(x+2)°(x+1)°(x+3)

Taking square root

= \/(x2 +3x+2)(x" +4x+3)(x* +5x+6)

= Joxr+ 2P (x +1) (x +3)°

=+H(x+1)(x+2)(x+3)Ans

(x*+8x+7)(206% —x—3)(2¢" +11x—21)

Solution: (x* +8x+7)(2x" —x—3)(2x* +11x-21)

= (X" +7x+1x+7)(2x" -3x+2x-3)(2x" +14x-3x-21)
=[(x(x+7)+1(x+ 7)][x(2x - %) +1(2x -3)|[2x(x +T)-3(x + T)]
=(x+7)(x+1)2x-3)x+1)(x+7)2x-3)

=(x+7) (x+1)"(2x-3)°

Taking square root

= \/(x2 +8x+7)(2x" - x-3)(2x" +11x=21)

= J(x+7)>(x+1)*(2x-3)°

=+(x+1)(x+7)(2x-3) Ans

Use division method to find the square root of the following expression.

4" +12xy+9y” +16x+ 24y +16
Solution: 4x” +12xy+9y” +16x+ 24y +16
2x+3y+4

2x)%+12xy+9y2+16x+24y+16

457

4x+3y)12;&+%+16x+24y+16

L1258 + 97
4x+6y+4)}6§}4§+}6
6K £ 249 £ 16
0

Square root = i(2x +3y+ 4)



(i) X —10x +37x° —60x+36
Solution: x* —10x” +37x° —60x+36

x°—5x+6

xz)/—10x3+37x2 _60x+36
X

2% —5x>%+37x2 —60x+36

+10%° +25x

2x2—10x+6)pff+§e§+,%
11257 + 6O% + 36

Square root = i(x2 —Sx+ 6)

(iii)  9x' —6x’ +7x" —2x+1
Solution: 9x* —6x” +7x* —2x+1

3xt —x+1

3x2)%'*’—6x3+7x2—2x+1

91"

6x2—x)px/+}x/—2x+1
+ 617 + 27
6x2—2x+1)§x/f—;4+,1’
ir,éc({ir;}fir/

Square root i(: 3x° —x+1)

(iv)  4+25¢° +7x" —2x+1



Solution: 4+25x* —12x—24x° +16x"

4x* —3x+2

xQ)M—24x3+25x2—12x+4
+ 167"

8y’ —3x)—M+25x2 12x+4
+24% +9x

8x2—6x+2);6ff—%+,4

+ 1657 £ 125 + A
X
Square root =+ (4x2 —3x+ 2)
2
10 10
v) x—z——x+27——y+—(x¢o Vi 0)
Y y X
2
10 10
Solution: x_z__x 27——y+— Ax=0,y=0)
vy y X x
X
X5y
5 5+4
2 2
X)x2 0x gy M0y v
Vv Yy X X
x2
+
2
2
2_x_5)_10 27 10 0
% v X X
2
+2L +25
2,
2x10+y>+2,10 er2
Y X ¢
10 7
oy

Square root= i(ﬁ -5+ X}
y X



(i)

(ii)

rind the value of k for which the following expressions will become a perfect

square.

Ax* —12x° +37x" —42x +k
Solution: 4x" —12x° +37x> —-42x+k

2x* =3x+7

ZXZ)M—12x3+37x2—42x+k
+ 457
4x2—3x)—%+37x2—42x+k

+12¢° +9x°

In the case of perfect square remainder is always is equal to zero so
k —49=0
k=49

X' —4x° +10x" = kx +9
Solution: x* —4x° +10x* —kx+9

xX*=2x+3
=x2)/—4x3+10x2—kx+9

+x*
2x2—2x)—;|f+10x2—/oc+9

+ 46 + 4y

2x2—4x+3)6x2—kx+9

—6x F12x+9

—kx+12x=0

In the case of square root remainder is always equal to zero

—x(k-12)=0



Q.4 rind the value of 1 and m for which the following expression will be perfect
square

(i) x*+4x7 +16x7 +In+m
Solution: x* +4x° +16x" +In+m
X*+2x+6
=x2))/‘/+4x3 +16x° +lx+m

)
2x° 4—2)c)}lo{+l6)c2 +ix+m

14 + 4y
2x2+4x+6);2ff+1x+m

11257 +24x 36

In the case of square root remainder is always zero
(Ik—24x),  m=36=0
x(/-24)=0, m=36 Ans

0

[—24=—
X

[ —24=0
[ =24 Ans

(i)  49x* —70x° +109x” +/x —m
Solution: 49x* —70x’ +109x” +/x—m
7x°—5x+6
7x2)M—70x3 +109.x% +x —m

+ 4957
14x° —5x)—}9f/+109x2 +ilx—m

T 705 +25x°

14x2—10x+6)§4ff+1x—m
+ 8477 T60x+36

Ix+60x—m—-36
(I+60)x—m—36
In the case of square root remainder is always equal to zero
-m—-36=0
—m =36
[+60=0 m=-36
[ =—-60 Ans




Q.5  T'o make the expression 9x* —12x° + 22x° —13x +12 a perfect square
Solution: 9x* —12x" +22x° —13x+12
3x"—=2x+3
=3x2)%‘(—12x3 —122x —13x+12

+9x°
6x2—2x>—,12f3/+22x2—13x+12
11277 +4x°
6x2—4x+3)M—13x+12

+18% T12x 49

-Xx+3
(i) +x—3is to be added
(ii) —x+3is to be subtract from it

(iii) —-x+3=0
x=3



Q.1
()

(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

(ix)

(x)

(xi)

Review Exercise 6

Choose the correct answer.
H.C.F of p’qg— pg’and p'q” — pq’ is
(a) pg(p” —q°)

© ¢ (p-9)

H.C.F of 5x°y* and 20x’y’ is
(a) 5x°y°

(c) 100x°y°

H.C.Fof x—2and x> +x—6

(a) x> +x-6

(¢) x—-2

H.C.Fof &’ +b> and ¢ —ab+ b’
(a) a+b

(¢) (a—b)

(b) pg(p-9)
d) pg(p’—q’)

(b) 20x°y°
(d) 5xy

(b) x+3
(d) x+2

(b) & —ab +5°
(d) o’ +5°

H.C.Fof x* —-5x+6and x’—x—6 is

(a) x-3

(¢) x> — 4

H.CFof a°—b’and a’ -0’ is
(a) a-b

(¢) a° +ab+ b’

(b) x+2
(d) x-2

(b) a+b
(d) a* —ab+5’°

H.C.Fof X’ +3x+2,x"+4x+3 and x* +5x+4 is

(a) x+1

(¢) x+3

L.C.M of 15x”,45xyand 30xyz is
(a) 90xyz

(¢) 15xyz

LCMof a°+5° and a" —b" is
(a) a” +5°

(¢)a'-b"

(b) (x+1)(x+2)
(d) (x+4)(x+1)

(b) 90x°yz
(d) 15x°yz

(b) a* -b*
(d) a-»b

The product of two algebraic expression is equal to the

L.CM
(a) Sum
(¢) Product

1s

a 1
Simplift +
tmphy 9a* —b* 3a—b

(b) Difference
(d) Quotitent

of their H.C.F and



(xii)

(xiii)

(xiv)

(xv)

(xvi)

(xvii)

@) 4a (b) 4a—-b
q) ——
9" — b 9° — b’
© da+b @ b
¢) —
9a* — b’ 9a* —b*
a +5a-14 a+3
Simplif X =
Py a-3a—18 a-2
(a) a+7 (b) a+7
a i
a—o6 a—2
©) a+3 (d) a—2
c -z~
a—>6 a+3
N a-b a+ab+b’
Simplify the T = pEE =
(a) 1 (b) 1
a) — -
a—+b a—>b
© a—>b @ a+b
c
a’+b’ a’ +b’
2
Simplify( ”y—lj{l— al j
X+y X+y
X
(a) (b) =
X+y X+y
(© 2 (d) =
X Y
The square root of ¢° — 2g +11s
(a) (a+1) (b) +(a—1)
(c) a—1 (d) a+1
What should be added to complete the square of x* + 64 ?
(a) 8x’ (b) —8x°
(¢) 16x° (d) 4x7
1
The square root to X' +—+2 is
X
1 .1
(a) J_r[x+—j (b) i[x +—2]
X X
1 5> 1
(c) J_r(x——] (d) J_r(x ——2j
X X
1 LS E
2 EH 6 K
KN ¢ AN a
"3 b R b




Y.L

Q.3

rind the H.C.F of the following by factorization.

8x' —128,12x° —96

Solution:

8x* —128

12x° —96

=8(x*~16) =8| (x)'~(4)")

:2><2><2(x +4)(
:2><2><2(x +4)

=1

=4

X —4)
x+2

2(x’ - 8)

=(12(x' - 2°)

2(x=2)(x" +2x+4)

2x2x3(x-2)(x* +2x+4)

H.C.F = 2x 2(x—2)

=4(x—2)

Find the H.C.F of the following by division method y° +3y”* -3y —-9.3)" -8y —2y.

Solution: )’ +3y* -3y -9,

=y’ +3y" -3y -

9

|

y3+3y2—8y—24))/+%—3y—9

H.C.F = (y+3)

<y £ 37 +8y+24

5y+15
S5(y+3)
¥ -8
y+3)))3/+}/f—8y—24
+ 3+ 34
8f oA
+ 84 + 24



Q.4

Q.5

Find the L.C.M of the following by factorization.
12x* =75, 6x* —13x -5, 4x* —=20x + 25
Solution:

12x* —75

3(4x2 —25)

3[(235)2 _(5)2]
=3(2x-5)(2x+5)

6x° —15x+2x—5 =3x(2x-5)+1(2x-5)

=(2x-5)(3x+1)

4x* —20x+25 =4x” —10x—-10x+25
=2x(2x-5)-5(2x-5)
=(2x-5)(2x-5)

Common factor = (2x-5)

Non common factor = 3(3x + 1)(2x - 5) 2x+5)

L.C.M = common factorx non common factor

L.CM = (2x=5)3(3x+1)(2x+35)(2x-5)

LCM=3(2x+5)(2x-5) (3x 1)

If H.C.F of x"+3x> +5x* +26x+56and x" +2x° —4x* —x+28 isx? +5x+ 7 find their
L.C.M.

Solution: p(x) = x* +3x" +5x* +26x+ 56 and q(x) =x"42x" —4x? —x+28
HCF =x*+5x+7, LCM=?
Ly LX)
HCF
x4 32 4+ 57 263 +56) x (x* + 207 = 4x” — x +28)

L.C.M:(
(x2 + 5x+7)

x*—3x+4
x2+5x+7)/+2x3—4x2—x+28

+x’ 5 7y
345 11 —x+ 28
T3 T15x° T 21x
+ 457 + 20% + 28
+ 457 + 20% + 28

0




Q.6

(i)

(i)

x’=3x+4

¥ 3% +5x7 +26x+56) (x1 +2x2 —Y+28
LCM =
. = - )

LCM =(x"+3x" +5x" +26x+ 56)(x" —=3x+4)

Simplify:
Solution:
3 B 3
CHxtrx+l X —xt+x-1
Soluti 3 .
olution: —
XCAxiax+l X —x"+x-1
B 3 B 3
xz(x+1)+1(x+1) xz(x—1)+1(x—1)
3 3

:(x2+1)(x+])_(x—1)(x2+1)

_ 3(x-1)=3(x+1)
(x+1)(x—1)(x2+1)

_ 3£ -3- 3% -3
(x—l)(x—l)(xZJrl)

6 6
_(x+1)(x—1)(x2+1)_(xz—l)(szrl)
=6
(6 -)

6

N 1—x*

a+b = a —ab

a —b a —2ab+ b’
Solution: ath_ a—ab

@b @ —2ab+ b
_a+b ><a!2—2ab+b2
a —b’ a’ —ab
o (ab)
(a-b)(wb) ala—b)




Q.7

Q.8

Find the square root by using factorization. (xz + sz +10[x+

X

Solution: (x° + %+10(x+ lj +27
X X

:(x2+%+10[x+1]+25+2
X X

:x2+i2+2+10(x+lj+25
X X

:(x+%]2 +2[x+%j><5+(5)2

2
:[x+l+5}
X

Taking the square root

[T {1
~[x+ L)

2

: C 4x° 20
Find the square roots by using division method. x2 Mleida ST W
Y 34
Solution:
x5 3y
y X
2
2x> 47 20k 0 0w 9y
h% /f 4 x x
4x
+
2
2
4_x+ 5) 20 +13—&+ 9);
y y X X
20
+ +25

X

1]+27

30
30y
X

(x;tO).

9y2
X




e —33’)14/}%+ 7[93/2
y X X X
30 9
X X

2" 3
Square root—+| =% ;52
y X




Unit 6: Algebraic Manipulation

Overvie

Highest Common Factor:

If two or more algebraic expressions are given then their common factor of highest
power is called the H.C F. of the expression.

Least Common Multiple(L.C.M):

The Least common Multiple (L.C. M) is the product of common factors together with
non-common factors of the given expressions.




