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

Least Common Multiple (L.C.M)

If an algebraic expression p(x) is
exactly divisible by two or more
expressions, then p(x) is called the
Common  Multiple of the given
expressions. The Least Common Multiple
(L.C.M) is the product of common factors
together with non-cominon factors of the
given expressions.

Finding H.C.F.

We can find HCF of given
expressions by the following two methods.

(i) By Factorization
(ii) By division
H.C.F. by Factorization

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

xz—4,}&:2+4,\c+4,2x2 +x—06

By factorization,
X2 —4=(x+2)(x—2)
X2 +dx+4=(x+2)% = (x+2) (x+2)
2% +x—6=2x" +4x—3x—6=2x(x+2)~3(x+2)
=(x+2)(2x-3)
Common factors = x + 2

Use division method to find the

H.C.F. of the polynomials
p(,\c)=)c3 ~7x* +14x—8 and
q(x)=x3 —T7x+6

1

2 —T7x +14x-8
+x3 —~T7x +6

- + -

X —7x+6

—Tx* +21x-14
Here the remainder can be
factorized as
~Tx® +21x~14==T(x* =3x+2)
We ignore -7 because it is not
common to both the given polynomials

and consider x> —3x+2.
x+3

B +0x% —Tx+6

+x° 3x% +2x
— .!_ —

x> —3x+2

35°—9x +6
—— .+. —_—

0
Hence H.C. F of p(x)and g(x) is

x? —3x+2



Example

Find the L.C.M of p(x)=12(x" - y*)and ¢(x)=8(x> - xy*)

Solution

By prime factorization of the given expressions, we have
px) =12(x* - y*) =22 x3x(x— y) (x> + xy+ y*) and
g(x) =8(x" —xy*)=8x(x* = y2) =22 x(x+ y)(x— y) Hence L.C.M. of p(x) and ¢(x),
23><3><x(x+ y)(x—y) (x? +xy+y2)=24x(x+ y) (x° —y3)
Relation between H.C.F and L.C.M
Example
By factorization, find (i) H.CF (i) LCM of p(x)=12(x"-x*) and
q(x)=8(x* —3x> +3x%). Establish a relation between p(x), ¢(x) and H.C.F and L.C.M of
the expressions p(x) and g(x).

Solution,

Firstly, let us factorize completely the given expressions p(x) and ¢(x) into

irreducible factors. We have
p(x)= 12(X5 —x4) =12x* (x—])=22 3% (x—1)and

g(x) = 8(3:4 ~3x° +2x2)=8x2 (x2 -3x+ 2)=23 x? (x—-D(x-2)

H.CF.of p(x) and g(x) = 2252 (x=D=4x* (x=1)

LCMof p(x) and g(x) = 23 x3x x* (x—D(x-2)
Now p(x) q(x)=12x* (x— D x8x2(x- D (x -2)

=96 (-1)2(X=2) verereannnn. @)

and (L.C.M) (H.C.F)

=22 x3xx* G- E-2)1[Bx2(x-1)]
=[24x*(x-1)(x=2)] [4 x* (x -1)]
=96 x* (x-1)>(x=-2)......... (i)

From (1) and (ii)

L.CM x HC.F =P(x) x g(x)

() If L.CM, H.CF and one of p(x)
(), LCM= PHXGLE) 5 or g(x) are known, then
e H.C.F _
L.CMxH.CF
- plx) =
i i PO g(x)
TEM L.C.MxH.C.F
q(x) S e ——
p(x)

www.taleem360.com



Examplé
Find H.C.F of the polynomials,

p(x) = 20(2x> +3x% - 2x)

g(x) = 9(5x* +40x)
Then using the above formula (I) find the L.C.M of p(x) and g(x).
We have

p(x) = 20(2x> +3x% = 2x)=20x(2x* +3x42)
=20x(2x% +4x—x—2)=20x2x (x+2)— (x +2)] = 20x(x+2) 2x~1)=2>X5xx(x +2) (2x~1)

gx) = 9(5x4+40x):45x(x3+8):45x[(x3)+(2)3]

= 45x(x+2) (3% = 2x+4)=5x3% xx (x+2) (x> —2x+4) Thus H.C.F of p(x) and
g(x) is: .

= Sx(x+2)

X
Now, using the formula L.CM. £ PN (Ij-r]).C_?l*gx" )
We obtain ’
~ —~2x+4

LC.M. - 2% x5xx( x4+ 2)(2x=1)X5x3* X x(x+2)(x” —2x+4)

Sx(x+2)
Ax5%9% x(x+2) 2x =1 (x% = 2x+4)
180x (x+2) (2x—1)(x* -2x+4)

il

Example = 12(2x% +3x-1)

Find the L.C.M of Thus, ignoring 12, we have
p(x)=6x"—7x>-27x+8  and = .
g(x)=6x>+17x> +9x—4 2x° +3x-1 6x3—7x2—27x+8
6x° + 9x% —3x
We have, by long division, e *
1 —16x2 —24x+8
6x° —Tx* —27x+8)6x% +17x* +9x—4 ~16x* —24x+8
6x° —Tx* —27x+8 | A
e = + - 0 .
24x% +36x—12 Hence H.C.F of p(x) and g(x) is

But the remainder 24x% +36x—12 = D% 4 3x—1
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X 46x-27=x-3x+9x—-27
=x(x—3)+9(x—3)
S(x=3)(x+9) (i)

25"~ 18 =2(x*-9)

=2[ (4~ (3) ]
=2(x+3)(x-3)
From (i), (ii) and (iii)
Common factors = (x—3)
HCF =x—3
i) X' —2x% +x, > +2x-3, x> +3x—4

sweni{{5)

Sob By factorization
A ¢ Nraws x(x2 —2x+ lJ

=x(x2—x—x+])

=x[x(x—])~—l(x—-l)]
=x(x~1)(.x—'l) (1)
F+x-3=x'—x+3x-3
:,r(x—l)+-3(x—1]
:[.x—])(x+3) (u)
fi~d=x>—x+4x-4
=x(x-1)+4(x-1)
:(x—l)(x+4) ....... (iii)
From (i), (ii} and (i11)
Common lactors; x—1
HCF =x-1
W 18(x'+9x" +8x), 24(x* —3x+2)

Sol: By factorization
18(x'-95" + 8x) =1 Sx(x? —9x+8)

:IS,t(;.tz—,r—8x+ 8)

=18x[x(.x—l)—8(x—-l)}

=2x3x3 x(x~1)(x-8)  .ooee. (i)
24(x” ~3x+2)=
24(x” - x—2x+2)

=2x2x2x3[ x{x—1)-2(x~1)]
=2x2x2x3(x-1){x—2)....(ii)

From (i) and (i1)
HCF = 2><3(x—-1}

= 6(x—]_)
V) '36(33'54 +5x° —2x2), 54(27;.;4 —xJ
Sol: By factorization
36(3x" +5x" - 2x*} =364 (3x" +5x-2)
&= 365" ('33:“ +ox—x—2 )
=36x°[3x(x+2)-1{x+2)]
F2x2x3RpRpt 2) (3x=1) ....(1)
54(27x" ~x) = 54x(27x" -1}
= 54x[ (3x)' - (1)’ |
=54x(3x~1)| (3%) +(30)(1)+ (1)’
=2x3%3%3x(3x~1) (9% +3x+1) ....(ii)
From (1) and (i1}
Common factors = 2,3,3,x,(3x—1)
HCF = 2x3x3x(3x~1)
=18x(3x~1)
Q3. Find the H.C.F of the following
- by division methal.
i) p(x) = +3x% —16x+12, g(x)=x"+x"—10x+8
1
Sol: x* +x> ~10x +8)x" +3x" ~16x+12
~x* o’ $1__0xi8
2x* ~6x+4
Dividing remainder by 2
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=39
x+4
x2—3x+2),i’{+x2~10x+8
—x{$3x2i2x
47125+ 8
AR
0

Hence HCF = x* —-3x+2

if) P(x)=x'+x-2x* +x-3,
g(x)=52+3x*-17x+6
” x+2
50 +3¢ —17x+sp+.r‘ ~2¢ +x-3
X5 o
(Multiplyirigby 5)
S 4528 102 +5x—15
5S¢ E30 F 1T H6x
26 +78 —x—15
x ____ (Multiplying by 5)
1075 +358* ~5x—75
~JOFE6F F3x 12
2957 +29x 87
Divided by 29
e e
S5x=2

x2+x—3),5f‘(+3x2—17x+6
S5 +5x° T15x
257 -2+ f
A5 f
0

Hence HC.F= x* +x-3
iii) p (x) =2x" —4x* —6x,
g(x)=x"+x"-3x* -3x°

2
¥ 4+xt -3y —3x2)}f{—4x4 -~ 6x

A2E 128 365064
—6x* +6x° +6x% —6x

Dividing by ~ 6

x = - +x
x+2
x4-x3-x2+x))r’(+x4~—3x3—3x2
X I F R
255 - 26 —4x°
%;_%_$2x2i2{

w0y? Dy

Dividing by — 2
P +x
x> —2x+1
x2+x)/—x3—x2+x
7¢f'(ix3
72f(—x2+x

Hence HC.F = x* + x=x(x+1)

Q4. Find the L.C.M of the following
expressions:

i) 39x"y’z and 91X y°7’

Sol: By factorization

39x" Y’z = 13X 3XXXXXXXY.V.V.2

91x°y’2” = 13XT XXXXXY.Y.Y.Y.Y..2.2.2.2.2.2.2

Hence LCM =

13%3X7. X. X XXX XX Y. Y.V V.V.V.2.2.22.2.2.2

=273x"y%7’

i) 102xy%z, 85x*yz and 187xyz’

Sol: By factorization

102xy°z = 2x3x17x.y.y.2 .
85x%yz = 5X17x.x.y.z
187 xyz? = 11x17x.y.2.2
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Hence LC.M = 17x1 IX5%X3%X2.x.x.y.y.2.
=5610x"y*z?
Q5.  Find the L.C.M of the following
expressions by factorization:
i) x*=25x+100 and x*—x—-20
Sol: By factorization
x* =25x+100 = x* - 5x—20x +100
=x(x—5)-20(x-5)
=(x—5)(x=20)..co...... (i)
x*-x-20=x*-5x+4x—20
=x(x=5)+4(x-5)
=(x=5)(x+4) ... (ii)
From (i) and (ii)
LCM =(x~5)(x-20)(x+4)
ii) x2+4x+4, x*-4,2%+x-6
Sol: By factorization
2 +4x+4= 31 +2x+2x+4

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

=(x+2)(x+2) ... (i)
X —d=(x)" ~(2)

=(x+2)(x-2) . (i)

2 +x~6=2x" +4x—3x—6
=2x(x+2)—3(x+2)
=(x42)(2%=3) .. (iii)

From (i), (ii) and (iii)

LCM :(x+2)(x+2)(x—2)(2x—3)
:(x+2)2 (x—2)(2x—3)

iii) 2(x4—y4), 3(x3+2x7‘y—xy2—2y3)

Sol: By factorization

2(x'y*)=2| () ~(*) |

L= 2(x2 +yz)(x2 —yz)
=2(x2+y2)(x+y)(x—y) ....... (i)
3(x‘+2x2y—xy2—2y3)=3[x2(x+2y}-y2(x+2y}:J
= 3(){+2y)(x2 - yz)
=3(x+2y)(x+y)(x-y) ... (ii)
From (i) & (ii)
LCM=
2x3(x+ y)(x~y)(x2 +y2)(x+ 2y)
=6{x" - ¥ ) (x+2y)
i) 4(x'-1),6(x" - x* —x+1)
Sol: By factorization
4(x* —1)=4[(x2)2 ~(1)"'J

=4(x2+1)(x2—1)

zzxz(xm)[(x)z-(l)j

= 2><2(x2 +l)(x+1)(x—1) corennn(1)
6(x* =2’ ~x+1)=6[ x* (x~1)-1(x~1)]

=6(x=1)(x* 1) =2x3(x~1)[ ()’ ~(1)']
=2x3(x—l)(x—l)(x+1) (i)

From (i) & (ii)

LCM= 2x2x3(x+1)(x—1)(x* +1)(x~1)
=12(x* —1)(x-1)

Q6.  For what value of & is (x+4),
the H.C.F of x’ +x—(2k+2) and
25" +kx—12?

Sol: k=2
p(x)=x"+x-(2k+2) and
g{x)=2x* +kx—-12

As given that x+4 is HCF, so p(x) and

g(x) will be exactly divisible by (x+4)
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x—3
x+4)f/+x 2%k +2)

A xdx
3% —(2k+2)
F3% 712
12— (2 +2)
=12-2k-2
=10-2k
As p(x) is exactly divisible by x+4, so,
10—2k=0
10=2k
0_,
2
k=5
Q7. If (x+3)(x—2) is the H.C.F of

p(x):(x+3)(2x2—3x+k) and
q(x):(x—Z)(:%,\fer—?x—l), find & and

by
Sol:  k=?and/=?
As (x+3)(x—2) is the H.CF, so p(x)

and ¢(x) will be exactly divisible by

P (—) has remainder

(x+3)(x— 2)i.e; e

ZCro.

M(Zﬁ —3x+k) 237 -3x+k
(43 (x-2) x-2

‘_2x+] ®
x—2)2x2-3x+k
2 is
x+k

i.e

As remainder = 0, then
k+2=0

k=-2

and M has zero remainder
HCF

M(&tz +FL) 3+ Tx—]
(x+3) (x~7) x+3

3x—2

x+3/}€{+71 {
37 +9x
% ]
7556
—{+6

As remainder = 0
—{+6=0
—{=-6

= 1:46_|
Q8. The LCM and HCF of two
polynomials p(x) and g(x) are

2(x4—1) and (x+1) (x2+1]
respectively. T p(c)=x"+x+1,
find 4(x).

Sol: LCM =2(x"-1),
HCF = (x+1)(x +1}

plx)=x"+x"+x+1, g(x)=2?
As p{x)xq(x)=(LCM )x(HCF)

i
=2(x —i)x(x+1)(x +l)
2t x+l
:2(x “!)W’“/ﬁj
X T+ 1

q(x)zZ(xd —1)
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Q9. Let p(x)=10(x"-9)(x’ - 3x+2)
and g(x)=10x(x+3)(x-1)". I
the H.C.F. of p(x),q(x) is
10{x+3)(x-1), find  their
LCM

Sol:  p(x)=10(x*~9)(x? ~3x+2),
(x) 10x(x+3)( )

HCF. =10(x+3)(x—1), LCM=?

As (L.C.M) (HCT) ( )Au(x)

Lo, = PLxalx)
HCF

M0 (o* =9) (" =3x+2)x10x (x +3) (x~1)°

_ T
:(x?—9)_(x>‘-—3x+2)><10xlya4§9/r,f_{x—1)
(] (o1

—IOx x 1)(x2 )(x —3x+2)
=10x(x—1)(x* -9){x” —x~ 2x+2)
=10x(x=1)(x* =9)[ x(x—1)-2(x~1)]
=10x(x-1)(x* =9)(x~1)(x~2)

=10Ac(x—1)2 (x - )(x—‘Z)

Q10. Let the product of L.C.M and
HCF of two polynomials be

(x+3)2(x—

is (x+3)(x—2) and the second

2)(x+5). If one polynomial

polynomial is x* + kx+15, find the value
of k.

Sol: k=7

Product of L.C.M. & H.C.F is

LCM X HCF ={x+3)" (x-2)(x+5)

p(x) =(x+3)(x-2)
g(x)=x"+kx+15

As plrlxg{x)= LCM X HCF
(x+3](x—2)(x2+kx+15)
=(x+3)2(1'—?)(x‘+‘5] _

(x+3) {x+7) !,;/)71,”5

(2+79] (37)
5 +kx+]5:(x+3)(x+5)
X' +hkx+15=x7 +3x+52+15
Xk +15= x> +8x+15
Comparing co-efficient of "x'
=kx=8x
k=8| ‘
Qil. Wagas wishes to distribute 178
bananas and also 176 apples equally
amoeng a cevtain number of children.
Find ¢he highest number of the
Children. Who can get the fruit in this
way?
Sol:  No. of bananus = 128
No. of apples - 176
Highest no. of children who get the
fruit in this way is H.C.F.
So No. of bananas =
2X2IX2IX2X2X2X2
No. of apples =
2X2x2x2x11
Hence required no. of children =

X +kx+15=

“2x2x2x2—16
Slmphfy |
Sy 2 S aw 12
50101.1011.__
b x+2 x+1
x*=3x+2 x“—4x+3 x°-5x+6
x+3 x+2 x+1
= + GRS
X2 2x-x+2 x*-3x—x+3 x* =3x—2x+6
x43 x+2 x+1

TXa-2)—2) HxB)-x-3) | R D23
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__ x+3 X2 " x+1
T =D(x-1) (X—B)(x~l) (x=3)(x~2)
_(.x+3)(x—3)+(x+2)(x-2)+(x+1)(xf])
- (x=1(x—-2)(x—3) -
Q%x 4+x -1
(x ])(x 2)(x 3)

3x% -14
(x=D(x—-2)(x—3)

. +6x+8
Express the product - é—x—x? al

X°=4 x"=2x+]

as an algebraic expression reduced lowest

forms x#2,-2,1

Solution
By factorizing completely, we

have

X -8 X +6x+8
X_ =

§ =l xt Bl
(x 2)(x +2x+4)><(x+2)(3,+4)
(x—2)(x+2)x(x-1)2
Now the factors of numerator are
(x=2),(x* +2x+4),(x+2) and (x+4)
and the factors of denominator are
(x=2),(x+2) and (x—1)2.

D)

Therefore, their H.C.F. is (x — 2) x (x + 2)

By  cancelling HCF e,
(x=2)x(x+2) from (i), we get  the
simplified form of given product as the
(% +2x+4)(x+4)

fraction

(x-1)%

G Hxtl) | (F—4x+3)
(P (x> -1)

B (x2+x+])(x2—x—3x+_2
- (2 =9’ —1)
(x2 +x+1)[x(x—l)-3(x~])}

(x+3)(x=3)(x=1)(x* +x+1)

= CrxhE-Ha-D 1 _
(x+3) (x=3) (x—D (x> +x+1) -

Simplify each of the following as a
rational expression.

oL ,_\cm:x 6 x2+2x —-24
__xz—3x+2x—6+f+6x——4x—24
(x)'=(3)° X’ +3x-d4x-12

(x+3)(x 3)  (x+3)(x-4)
x+2 x+6 _XH2+x+6

x+3 x+3 x+3
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_2x+8

x+3
2(x+4)
x+3
x+1 x—1 4x 4x
- +
-1 x+1 F+1] x*~1
x+1 (x- 1) 4x 4x
2 + 4
x+1 x+1| x -1
J'[x +2x+1 x —2x+1) 4x 4x
" L +
L () —(1) 24l =
[Pr2xt1- 4201 4x | 4x
i X -1 P+l] 2 -1

[ 4 4x R
=1 2%+1] »*=1
(4x(x2+])—4x(x2~—1) 4x
2 2 gy
(x —1)(x +1) x =1
4x’ +4x-4x" +4x  4x
= 2 2 2 & 4
(x ) ._(1) x -1
Lp8% _ A%
x*-1 x*-1
_8x+4x
xt—1
_12x
xt=1
1 i 2
3. 5 -
0 x*-8x+15 x*—4x+3 x*—6x+5
1 1 2

27 i T

X =3x=-5x+15 x*-3x—x+3 x"-5x—-x+5
_ 1 . i 2
x{(x=3)=5(x-3)  x(x~3)~1(x-3) x(x-5)-1(x-3)

_ 1 2 1 _ 2 .
e e o R e T

zx—1+x—5—~2(x~3) '
(x-1)(x=3)(x~5)
x—1+x-5-2x+6

~ (x=1)(x=3)(x-5)

__ 2x-6-2x+6
G-1(r-3)(-3)
) 0
(x=I}{x~3)(x~3
=0
(x+2)(x+3) (x+2)(2x*-32)
2 x*=9 +(x—4)(x2“x*—6)
_ (x+2)(x+3) (x+2).2(x*-16)
() -(B) (x—4){x* +2%-3x~ 6)

£42)(x+3) | 20+2)[ () (4] ]

_
(x -3)(x+3) (x—d)(x2+2x~3x—-6)
(,1c+2)+ (x+2)(x+4)(x 4)

3

X = (x—4)(x+2)(x-3)
x+2 2x+8
= +
x-3 x-3
- XE2+ 2648
x—3
_3x+10
x—3
5. 2Jnc-¢—3 % 1 3 ix
2x°+9x+9 2(2x-3) 4x°-9
x+3 1 4x
= BT T - 2 2
2x" +6x+3x+9 2(2x-3) (2x)" -(3)

x+3 . 1 N 4x
2x(x+3)+3(x+3) 2(2x-3) (2x+3)(2x-3)
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B 53 [ dx

_M(zgﬁ-j;)+2(2x—3)_(2x+3)(2x—3]

1 1 dx

2x+3 2(2x 3) (21+8)(2x 3)
_2(2x—3)+2x+3—2(4x)
2(2x+3)(2x-3)
4x 6+2x+3-8x
/4(2x+3)(2x 3)
2x=3
~ 2(2x+3)(2x-3)

- —1%

©2(20#73) (20-3)
=i

" 2(2x-3)

o

- 2(3-2x)

a+1

1
6. A——, where A=
Q A a—1

=(a2+2a+1)—(a2~2a+1)
(a) ~(1)°
:ﬂ/+2a+/'{/—ﬁ({+2a~__,{_

o o

da

7 )
a -]

__—(x—l)+ 2 —‘_ x+'l+ 4
SUSRCEE

|

|

<

_ 2 x+l
2 X 7—r A+2 2+x(2 ]J

—r+l+2J {(x+l)(2-—x)+4J

(2+x)(2-)

. 3=l _2x—x2 +2—x+4
2—x (2+x)(2~-x)

—X 6+x— l

o [
T2-x | (2+x)(2-x)

_3—-x 6+3x 2x x°
2—x (2+x)(2 )L)

L 3=x 3(2+x)—x(2+x)}
2=x | (2+x)(2—x%)

T2x 2-x

_ % =g 3+x

S~

0

T 2—x

=0

Q8. What rational expression should
be subtracted from M to get

X +x—6
x-1_,
X2
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Sol:  Let the required expression be A,

p P 7 x—1
then - =
Xt x— 6 x—2
i 2. g g PO 7 x—1 -

C+x-6 x=2

Do+ 257 x—1

X 4+3x— Zx ”6 x=2

2 +2x=7 x=1
(x+3) 2(x+3) x—2

22X 42x-7 1

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

So A=-

B 2,t2+2x—7—(.x~])(x+j)
- (x+3)(x-2)

2x? +2x—?—(x2 —x+3x—3}
- (x+3)(x—2)
~ (24" Zp=T)={ '+ 2x=3)
- (x+3)(x-2)
:2x2+2x—7-x2—2x+3

(x+3)(x—2)
x* -4

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

(x+3)(x-2)

x+3
Perform the indicated operations and
simplify to the lowest forms.

0. r FX— 6Xr“--4

—
r——),ﬁ x°=9

X 3x=00— _6 (x) (2)
X2 —3x+2x—6 (x)z—(?!)z
x(x+3)-2(x+3) (x+2)(x-2)
x(x—3)+2(x~ 3) (x+3)(x-3)
=M(x—2) (x—Z)

(x—3) (342 (x-3)
(

o
()

x—8 ><x?‘+6x+8
=4 xrai+tl

2)»; X +2x+4x+8
3t =x—x+1

)+(2)2:|Xx(x+2)+4(x+2]
x(x=1)=1{x~1)

il
e
~—

9
L
o
1
S
——
(3]

(7] (542
_ X244 (x+4)
o S o ey
(2 +2x+4)(x+4)
(x-1Y
x' —8x 2x-—1 v x+3

11. X
Q 2% 45x-3 x*42x+4 x*-2x
_ A8 2k xe3
T2 +6x-x-3 x*+2x+4 x(x-2)

O] gt e
- 2x(x+3)-1 x+3) *+2x+4  x(x-2)

M Ji +4)

- st B it
(x+3) (26=T) %%M

=1

Q12 2y° i 4y =l

3y° —l3v+4 6y +y—]
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_2y*+8y-y-4 _ (2)' (1)

3y —y-12y+4 6y +3y-2y-1
=2y(y+4) 1(y+4)+ (2y+1)(2y-1)

y(3y—-1)-4(3y-1) 3y(2y+1)-1(2y+1)

y+4M (29T) (2y-1)
MJ’ 4) Mﬁy‘—’ﬂ
_(y+4) M (251) (3y-1)
M y=4) M,(ZMT

_yt+4

y—4
Q13. x* +y xz--—y21+[x+y_x-y
22 —yP x2+}12J LXx—y x+Yy

i (x2+y2)2_(x?‘—y2)2‘|+ (x+y) -(x—y) “
(o) || i) |
) o +y4 +2x2y2 __(x4 g, y4 _2x2y2 )2
(=) )
x +y +2xy x> =y’ +2xy
% ‘“J’
__/+)/+2x2y —/—)/“‘23‘2)’2
(=]
+,we2/+/yf+2xy—x‘«’a/—)’z/”fz"}’
37 =y
_ 4x2y2 . 4xy
(=) +?) -y
%/{2){2 xx2 v
27 (2 4y7) 29
.
K+ y?

Square Rootof A l
The square root of a given

sahraic Expression

expression p(x) as another expression
g(x) such that g(x)}.q(x) = p(x).

As 5 x 5 = 25, so square root of 2]
is 5

It means we can find square root of
the expression p(x) if it can be expressed

asa perfect square,

Use factorization to find the square
root of the expression

Ax% ~12x+9

Solution’

We have, 4% -12x+9

=4x% —6x—6x+9=2x(2x—-3)~3(2x-3)
= (2x-3)(2x-3) =(2x-3)*

Hence \/sz =12x+9
= F(2x=3)

Find the square root o

x +i +12(1+ I )+38,x#0
x X/

Solution:|

We have x° +—12-+12[x+1J+38
X X

it

%
(adding and subtracting 2)

x2+—-]'§+2+12 [x+-1—)+36,
X

www.taleem360.com



= [x+l]+2[x+--1~](6)+(6)2
X

X

- [sfeted][

since  a”+2ab+h’=(a+b)>
Hence the required square root is

i(x+i+6]
X

Find the square root of
4x* +122° + 2% ~12x+4

2x% +3x=2
45 1120 + 2 —12x+4
2x2 4
- 1255 4212044
e 124 +9x2

4x* +6x-2( _gx2 12544

$8x2$12xi4
0

Thus square root of given

expression is * (2}:2 +3x-2)

Find the square root of the

expression _
2 2
47485 416+122 492
y y X ooox

Solution
We note that the given expression
is in descending powers of x.

yEgouad

y x
Iz X ’2
45485 +16+122+9 2
¥ X x
X
2= @
y ¥
8 %16
424 y
+8% 44

X y y y2
G—=+a+3| 154 [OER0-7
¥ x W 2

)
£12£122 292
X X

0

Hence the square root of given

expression is i[2£+ 2+3_X]
y X

Example:
To make the

x¥ 1027 +33x2 -42x+20  a  perfect

expression

square,

(i) What should be added to it?

(i1) What should be subtracted from it?

(iii)  What should be the value of x?

x?=5x+4 '
x*-10x° +33x% - 42x+20

X
ix4

—10x° +33x°
~10x% + 2552

+ o=

2x% =5x

8x2 —42x+20
8x? —40x+16

+ s

ox+a

247 ~10x+4

For making the given expression a
perfect square the remainder must be zero.
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Hence
(1) We should add (2x—4) o the
given expression
(i1) We should subtract (~2x+4) from

the given expression

Q1. Use factorization to find the
square root of the following
eXPressions.

i) 4x% ~12xy+9y?

= (2x)" = 2(20)(3y) +(35)’

! [ 5
Hence 4 4%~ 12xy+9y~

——+(2x~3y)
ii) x2~—1+—L
4x
; 2
2 i 1
= =) sy
(-2 5 )+ )
Hence x2-1+—12—
dx

iii) — X xy+—y

)

(ii1)  We shouid take —2x+4=0 to find
the value of x. This gives the required
xie,x=2.

value of

I - 1 1 .
Hence \j——-.x"—--—x_\; ?

it
_ (L Y_i}T
Va6
1
—-t(—-f»x——! )]
\ 4 G

iv)  4{o+b)"-12(a’ ~5%)+9(a-b)

=[2(a+b)]2--2><2(a+bj><3(a_b)+[3(a—b}f

=[2(a+8)-3(a—b)T

[ 9 2
Hence \4(a+b)"~12(a? ~b?)+9(a~b)’

= (5b-a)’

=+(5b—a)

_4x6 —_i2x3 y3 + 9_}:6
9x* + 2452 yz +1 6}-‘4

V)
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'_ (2x3 _3y3)i

. (3x2 + 4y2 )2

4x°-12x°y3 +9y°
Henee i—r—— > 5
9x" +24x"y" +16y

2x° —3y° 1
3x2+4y2
-t 2x —?v '
%x +4y
. ( IT ( 1)
vi) x+—| —4{ x— (xqt())
% 1 5
2 ) (
= (x)’ +G) +2(;€)‘L}_—]_4[x—%

/ \
:x2+—]if+2—4| X‘“i] ------- (l)

|
X X

Let x*l=a
X

_ 2
Squaring [x—]—) =(a)2
X

/

xX'+—-2=a

x2 +—2‘“ = 612 +2
X
So expression (i) becomes
=a’ +2+2—4a

=a® ~4a+4
=(a) =2(a)(2)+(2)
2((2—2)2

Putting value of ‘a’

\2

~(+42)

Let x+l:a

2
Squaring (x+l) :(a)2
: X

1
DNREE, (R,

e
s 4
X = WD
g
So expression (i) becomes

=(a2—2)2-4(a)2+12

=(a2) -2(a)(2)+(2)" -4a® +12
=a* —40® +4-4a% +12
=a*-8a% +16

= (@) ~2(a?)(4)+ (4
(oo

Putting values of a?
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_+[ -+J§~2)
X

Vil) (% +3x42)(x? 4 4x+3)(* +52+6)

= (& +x+20+2)(x+ x4 30+3)(x® +2x+3x+6)
=[xt 1) #2041 [ oo+ 1) #3(x+) (w4 2) +3(x4+2) |
=(x+ 1) (x+2)(x+1) (x+3)(x+2)(x+3)
=(x+1)° (x+2)7 (x+3)°

Hence

\/(xz +3x+2)(x2 +4x+3)(x2 +5x+6]

= 1P (x+2)? (x43)
=& (x-+1) (x+2)(x+3)
ix)(x2+8x+7)(2x2—x~3)(2x2+11x—21)
=(x2+x+7x+7)(2x2+2x-—3x—3)(2x2+14x—3x—-21)
=[x(x+1)+7(x+1) ][ 2x(x+1) - 3(x+1)]
[2x(x+7)~
=(x+1)(x+7)(x+1)(2x=3)(x+7)(2x-3)
=(x+l) (x+7) (2x—3)

Hence

\/(x?- +8x+7),(2x2 ;x—3)(2x2 +11x~2—ij

= J+ 1P (247 (25-3)
=i'(x+l)(x+7)(2x—~3)

Q2. Use division method to find the
square root of the following

expressions.

(x+7)]_

i) 4x* +12xy+9y% +16x+24y+16

2x+3y+4

2% | 4x +12xy+9y> +16x+24y +16

4x+3y | 1259 +9y" +16x+24y+16
1Zxy £8y°

16x +24y

WxtHMyti6

Hence the square root of given expression

4x+6y+4

18

+(2x+3y+4)

i) x*—10x3 +37x% —60x+36

X =5x+06

| at-100 43707 ~60x =36

2
&

=X

267 =5x | -10y #3757 -60x - 36

Fihy =257

22— 10v+6 —llﬂf—ﬁdr+3$
=123 FODx £ 36
Jo2dhie

0

Hengey 2= 4 T el e B

=i(x2 —5x+6)

i)  Ox*—6x +7x%=2x+1
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3x% -+l X542
7 ! 3 y x
] ot —6xT + 7%~ 2x+1 P » 2
gy 22 _joXezm-1024 L
= oy 2 X ox
6x" —x -—6% AT _x_z
-—71{_\'3 +x° 4 z
i 2% s f 0¥ -102+ 2%
6x —2x+1| 6x -2k + y x* X
6y Fvt : )i::izs
0 2 _j0+2 | o104+
y X 49
y
ViEAE
Hence V9x* —6x° +7x%=2x+1 I,
NG
et (3x2 - X+ 1)
. 2 3 4 © . x y
iv) 4+425x° ~12x~24x" +16x —3—10—+27—1(}—+—A-2v--
X
In descending order % y !
i 5 5 The required square root
=16x" ~24x" +25x° —12x+4
X Y
. i(_ -5+_]
4x> -3x+2 Y@ *
4x2 16x4—24x3+25x2 ~12x+4 Q3. Find the value of 'k’ for which
_16x* the following expression will
; become a perfect square?
8x?—3x | 24/ +25x* ~12x+4 ] qpe 5 4
B 1952 i) 457 —12x° +37x° —42x+k
\ . 25 ~3x+7
827 ~6x+2 i/zx Agx 1; | 232 [ axt —12° +37x7 —42x +k
WX+ XL _4]:4
0 4x% -3y |-123 + 3707 - 42x + k
4243 +9x2
Hence V162% —24x2+ 252 ~12x + 4 ax*~6x+7( 2" -4%fe+k
, g TAPx£49
=+(4x’ ~3x+2)
k —49
2 2
X X y .y . ; ..
v) 5 -10—+27-10=+— As given that the given expression 18 a
y y x oxt
perfect square, 80
(x#0, y£0) Remainder = 0
Hence E~A42=0
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k =49
i) x =45 +10x% = ke +9
2 2x+3

x* xteax + 1057 —kx+9

4
=%

232 2% | 452 41022 —kx +9
F O+ 452

2x*<4x+3 6-;/_"3“'4‘ g

6. xlzxi?ﬁ

(-k+12)x

As given that the given expression is a
perfect square, so
Remainder =0
(~k+12)x=0
As x#0,80 —k+12=0

= [k=12]
Q4. Find the values of 'I'and “m ’ for
which the following expression
will become perfect square.

i) Xt +ax 41 6x% + lx+m
242246
x° 14/1- 4%° +16x% + L+ m
4

3 2 o
2x2+2x 4x/+16x" +lx+m

i x3i4x2

; 7
232 +4x +6 17L +le+m
_12x67 1245 436

(-! -24 ),r + (m - 36_)

As the given expression is to be a perfect
square, SO
Remainder = 0
([—24)x+(m—36) =0

As x#0,50{-24=0 and m—36=0

o 1:24l and |m =36

ii) 49x* =70 +109x% + Ix—m
7x% 5546
7521 495 —706° +1094% + v —m
_49x*

14x% —55 | =70£% +109x% + Ix —m
e 0x31225x2

14x2 ~10x+6 | 84k + L —m
_8ASF60x+36

(¢ +60)x —m-36

As the given expression is to be a perfect
square, S0

({+60)x~m—36=0
As x#20,80 [+60=0 and -m~36=0

= |1 =—60] and [m =-36

Q5.  To make the expression

9x* ~12x% +22x% ~13x+12 a perfect
square,

i) What should be added to it?

ii) What should be subtracted from it?
iii) What should be the value of ¢ x *?

3x%~2x+3

3322 | ox*—125% + 2252 ~ 131412
_ox*

6x2—2x ---)1}&3+22x2—13.‘:+12
= 2/\:3 ;1—4.[2

6x% —4x+3 | 182 ~13x412
_1%.@:1&%;9

—x+3

To make the given expression a complete
square

1) x—3 should be added

i) —x+3should be subtracted
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i) For value of “ x’
Remainder =0
—x+3=0

[r=3]
Q6. Find H.C.F of following by
factorization ,
8x* — 128, 12x° - 96.
Solution:
8x' - 128 =8(x'-16)
=8 ((x")" - (4))
-8(x +4)(x -4)
8 (x +4) (x+2)(x-2)

12 x*-96 = 12(x° 8
=12 (x* 2)
=12 (x-2) (x* +2x+4)

Common factor =4 (x-2)
H.C.F =4 (x-2)
Q7. Find H.C.F of following by
division metheod.
v+ 3y -3y - 9,y3+3y2—8y—24
Solution;
1

y’ 43y’ =3y~9 y*+3y” —8y-24
~y? +3y?F3yF9
—Sy-15
-5(y+3)
y =3
(y+3) y +3y*-3y-9
—y3i3y2
3y-9
F3y+9
. X
HCF=y+3
Q8. Find L.CM of following by
factorization.
12x% 75, 6x° - 13x — 5, 4x° — 20x +25
Solution:
12x*~75 =3 (4x>-25)
=3 ((2x)* - (5))
=3 (2x+i)(2x 5)
6x>—13x -5 =6x>— 15x +2x -5
= 3x(2x-5)+1(2x-5)

=Gx+1) (Zx 5)
4x* —20x +25 = (’)x) 450"~ 2(2x) (5)
=(2x -3)
= (2x -5 (2x-5)
LCM=(2x-5°%x%x3 (’7x + 5)(3x+1)
iy (2x - S) (2‘<+5)(2x+l)

(%9 If H C.F of 4334552 +26x+36 and

X +2x -4 x> —x +28is X + 5x + 7,
find the
Solution:

(43¢ +5><2+Xw+56]{x +2x5—4'(—x+28J
L.CM =

X +5x47
x?—2x+8

245547 IX* 4334542 +26x+56
N 543 4742

LD D 2t 96 v 56
 F10x% F14x

8x? +40x+56
~8x2 +40x+56
X

LCM
:(x2—2x+8)(x4 +2x3 —4x2 —x+28)
Q10. Simplify

§ 3 3
0
XTH+XT+x+]1 xT-x"+x-1

S N -
(x2+l)(x +1} (x2+l)(x——l)

3(x—1)~3(x+1)

(x +1)(x+])(x—l)

_  3K-3 —34-3

(x +1)(x+l)(x 1)

= . —6 -

(x> +1)(x+1)(x-1)
—6
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-6 _ 6
= Ereme—o Ansi = x2+—17+2+10 x+-1— +25
=1 1-x X 2
. a+b % a’ —ab 1) |
(ii) aBh? Db+ = (x+—) +10[x+—_)+25
a+b ~+a(a—b) J]r o
(a=b)(a+b) (a—p) Let x+—=a
X
] < "
= a__b"‘a—jg = a" +10a+25
_ 1 ab = (a+5)
2<6 a Taking square root
1 f TR
e = Ei(ms)]
Qi1. Find square root by using _
factorization = *(a+5)
(x2+x%)+10(x+%]+27 (x0) = i(x+—]—-+5)
J X
Solution:
= (x2+—]2~)-+10(x+-1~)+25+2
i : 3
Q12. Find square root by using division method.
2 2
%—+@§+13—§0—y+&;— (x,y=0)
y y X X
Solution:
2.*.5__3_):
iz x
- %ﬁ-oﬁ-rw—mﬁ—yz—
By~ .y XX
4
),2
4_x+5 —?2,\'+13
y ¥
—-iqx:!:ZS
y
A% 920 wip B0 Iy
¥ x X x
F125302 4 9°
. o3
X
Required square root = + (2 +5~ i}’_J
y 5
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1.  HCF of p’q—pq’ and p°q* —p’q’ their H.C.F and L.C.M.

s (a) Sum
(@) pa(p>—q>) (b) pq(p—) (b)  Difference
© pP’q’p—q) (d) pa(p—q) ()  Product
2 H.C.F. of 5x°y* and 20 X’y" is:___ ' (d) Quotient
(a) SXZyZs i (b) 20x%’ 11.  Simplify Za o 1 y
(c) 100 xy" (d) Sxy 9a2°“—b* 3a-—b
3. HCFofx-2andx +x-6is__ o 4a
@ xX+x-6 (b)) x+2 @ N
(©) X=-2 (d) X+2 4a—b
4. HCFofa®+b®anda’— ab+bis ® =52
S 4a+b
(a) a+b © 2
(b)  a’—ab+b? 9; b
©  (a-b) d) a’+b’ (d) e
5. HCFofx-5x+6and xX*—x -6 9a” -b
Is__: 12.  Simplify a’+Sa—14 sty
(@ x-3 (b x+2 a?-3a—-18 a-2
(©) x* —4 (d) X—2 a+7 a+7
6. HCFofa’-b’anda’-b'is__ @ T ® 13
(a) a-b (b) a+b a+3 d a-3
() a’+ab+b” (d)a’—ab+b’ © Bl ) a+2
7. HZ.C.F of x> +3x + 2, X" + 4 x +3, 13.  Simplify
X°+5x + 4 is: a3_b3 ' a2+ab+b2' 3
(@  x+l1  (b) (x+1)(x+2) R i R .
() x+3) D Exx+4)E+1)
8. L.CM of 15x2,45xy and 30 xyz (a) 1 (b) :
i a+b a—b
(@ 90xyz (b) 90x’yz ©) % (d) _fz'i.l_’_i
() 15xyz (d) 15x%yz a”+b a”+b
9. L.CM of a%+b® and a*-b*is:;__ 14.  Simplify :
@@ a+b® (b) ai-b? (2X+y _1}[1_ X J
(c) a'~p* (@ a-b X+y X+y

10.  The product of two algebraic =
expression is equal to the ____ of
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15.

16.

17.

18.

19.
(a) : By =
X+ Yy X—y
© < @ =
A y
The square root of a° — 2a +1 is __
(a) t(a+l) (b) =(a-1) 20.

(©) a—1 (dy a+1

What should be added to complete
the square of x* + 647

(@)  8* () -8x°

(© 16x* (d) 4x° 21.

1 :
The square root of x* Tt 208
X

= 22,

(a) i[x+i} (b) i[x:Z__ILw%]

© i(x—l] (d) i(xz—«%J
X X

The square root of 4x’~12x+9 is:
(a) +H(2x - 3)

(b) +(2x+3)

(€) (2x +3)?

LCM=___
g BRHAD e PELX)
HCF LCM
B LGN 16
q(x)XxHCF  p(x)xHCF
HCF.=__
@ POOXA0) (o pO0xa(x)
LCM H.CF
@ PO LCM
qx)xL.CM p(x)xqg(x)
L.CM x HCF=
(a) p(x)xgq(x) (b) p(x)xHCF
(c) q(x)XL.CM (d) None
Any unkrnown expression may be
found if  of them are known
by using the relation
L.CM x H.CF = p(x) x g(x)

(a) Two
(b) Three
(c) Four
(d) None

d (@x-3)
ANSWER KEY
1. a 2. a 3. c 4. b 5. a
6. a 7. a 8. b 9. c 10. (c
1. | c|12. [ a ] 13. | a | 14. [ d ]| 15 | b
16. | c | 17. | b | 18. [ a | 19. [ a | 20. | a
21. | a | 22. | b
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