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 H.CF 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.

ch—4,;&:2+4,\c+4,2x{2 +x—06

By factorization,
X2 —4=(x+2)(x—2)
2 +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

Example

Use division method to find the

H.C.F. of the polynomials
p(,\c)=)c3 ~7x*+14x-8 and
q(x)zx3 —7x+6

1

x —Tx> £14% -8
+% ~Tx +6

i + -

x> —Tx+6

—7x* +21x-14
Here the remainder can be

factorized as
—Tx2+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

— -4 =

x> —3x+2

3x7-9x +6
— .+. p—

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

x2—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> — y*)=2°x(x+ y)(x— y) Hence L.C.M. of p(x) and ¢(x),
23><3><x(x+y)(x— y)(x2 +xy+y2)=24x(x+ y)(x3 —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):-—S(x4 -3x° +3x2). Establish a relation between p(x), ¢g(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(x° —x*)=12x* (x—1) =22 x3xx* (x=1) and
g(x) = 8()54 ~3y° +2x2)=8x2 (Jc2 ~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 x3xx* (x-D(x-2)
Now p(x) q ()= 12x* (x— D x8x?(x- D (x -2)
=96 x° (-1 (x~2) werueranan. @)
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)]
=96x* (x—1 (x=2) ... (i)
From (1) and (ii)
L.CM x H.C.F = P(x) x g(x) :
(2) If L.CM, H.CF and one of p(x)

(), LCM= PIXg(x) 5 or g(x) are known, then
e H.C.F _
LCMxHCF
; p(x) =

i e PO g(x)
LEM L.C.MxH.C.F
q(x) S e ——

p(x)




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) =204 2x (x+2) - (x +2)] = 20x(x+2) 2x—D)=2>X5xx(x+2) (2x~1)

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

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

= S5x(x+2)
Now, using the formula L.CM. = %‘%ﬁ
We obtain '

2 _ 2 2

LCM. = 2°%x5%x(x+2)(2x—1)x5%3“ X x(x+2)(x" —2x+4)

Sx(x+2)
Ax5%IX 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 3x-8
g(x)=6x>+17x> +9x—4 2x% +3x-1 6x2—7x2—27x+8
0% 490" 3%
We have, by long division, e *
! —16x? —24x+8
6x° —Tx® —27x+8)6x% +17x% +9x—4 ~16x*~24x+8
6x> —7x% —27x+8 | + o oom
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



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 (xy ~(3)]
=2(x+3)(x-3)
From (i), (ii) and (iii)
Common factors = (x—3)
HCF =x-3
iy o = 20% 4 2, X 253, ¥* #3x—4

sweni{{5)

Sob By factorization
L S x(x2 —2R% lJ

:x(xz—x—.ﬁ—])

=x[x(x—])ﬁl(x—-l)]
=x(x~l)(x—'l) (1)
F+x-3=x'—x+3x-3
:x(_x—l)+-3(x—1)
:[_x—])(x+3) (u)
| fed-d=t—x+4x-4
=x(x-1)+4(x-1)
:(x—'l)(x+4) ....... (iii)
From (i), (ii} and (111)
Common lactors: x—1
HCF =x-1
W 18(x'+9x" +8x), 24(x* —3x+2)

Sol: By factorization
18(x'-95" + 8x) =1 3,\:(,\:2 —9x+8)

:IS,r(;.rz—,r—8x+ 8)

=18x[x(.x—l)—8(x—-l)}

=2x3x3 x(x~1)(x-8)  .ooeee (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—1_)
V) 36(3x4 +5x° —2x2), 54(27x4 —x)
Sol: By factorization
36(3x" +5x" —2x* } =364 (3x" +5x-2)
=36x" ('33;‘1 +ox—x—2 )
=36x"[3x(x+2)-1{x+2)]
=2x2x3x3xx(x+2) (Bx=1) ...(I)
54(27x" — x) = 54x(27x" -1}
= 54x[ (3x)' ~(1)'|
=54x(3x~1)| (3%) +(30)(1)+ (1)’
=2x3x3%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__0x:t8
2x* ~6x+4
Dividing remainder by 2




=39
x+4
x2—3x+2),i"{+x2~10x+8
—/1/13x2i2x
A 125+
Eaavic 8
0

Hence HCF = x* —-3x+2

if) P(x)=x'+x-2x* +x-3,
g(x)=52+3x*~17x+6
2 x+2
50 +3¢ —17x+5p+.r‘ ~2¢ +x-3
X5 o
(Multiplyirigby 5)
S 458 102 +5x—15
5P E30 FIT 6x
22 +7¢ —x—15
X (Muliplyingbys)
JOF +35x% ~5x—75
~JOFE6F T30 12
295 +29x 87
Divided by 29
e o
Sx-2

x2+x—3),sf<(+3x2—17x+6
S5 +5x° T15x
25 -2+ f
2 52618
0

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

2
x5+x4—3x3—3x2)}f{—4x4-6x
25128 360064

—6x* +6x° +6x° —6x
Dividing by ~ 6

x = - +x
x+2
x4-x3-x2+x))r‘(+x4~—3x3—3x2
X I Fl R
255 - 26 —4x°
ﬁf{;%}?fil}‘_

=Dy* -2

Dividing by — 2
O +x
x> —2x+1
x2+x)/—x3—x2+x
7’frix3
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



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} (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%2+x-6
Sol: By factorization
2 +Ax+4=x1+2x+2x+4

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

=(x+2)(x+2) ....... (1)
2 —4=(x) ~(2)

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

2x2+x-6=2x2+4x—3x—6
=2x(x+2)—3(x+2)
=(x+2)(2x——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+2x2y—xy2—2y3)

Sol: By factorization

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

o= Z(x2 +yz)():2 —yz)
=2(x2+y2)(x+y)(x—y) ....... (i)
3(x‘+2x2y—xy2—2y3)=3[x2(x+2y}—y2(x+2y}j
=3(x+2y)(x2~y2)
=3(x+2)(x+2)(x=y) .o (ii)
From (i) & (ii)
LCM=
2><3(x+ y)(x~y)(x2 +y2)(x+ 2y)
26(x4—y4)(x+2y)
i) 4(x'-1),6(x" - x* —x+1)

Sol: By factorization

a(x' —1):4[@#)2 ~(1)"'J

:4(x2+1)(x2—1)

=2x2(x2+1)|:(x)2—(1)2J

= 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)(x2~I)=2X3(x—l)[(x)2—(l)2]
=2X3(x-1}(x—1)(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)



x—3
x+4),1/+x 2k+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)(:%,\’.er—?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— 2118, o

ZCro.

M(Zf _3"5‘”‘) 237 -3x+k
[T [P

2x+1
x—zﬁzm_&wk
2
x+k

i.e

As remainder = (, then
k+2=0

k=-2

g 45) -

and ——2- has zero remainder
HCF

M(&tz—l-?x—l) 3+ Tx—]
(x+3) (x~7) x+3

3x-—2

x+3/%+71 {
A3 +9x
9% —1
7556
—{+6

As remainder =0
—1+6=0
—{=-6

= 1246_|
Q8. The LCM and HCF of two
polynomials p(x) and g(x) are

2(;r4—1) and (x+1) (x2+1]
respectively. B 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)><(HCF)

i
=2(x —i)x(ﬂ-l)(x +l)
2t x+l
:2(x —l)wmj
X T+ 1

q(,\c):2(x4 —1)



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) le(x+3)( )

HCF. =10(x+3)(x~1), LCM =2

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

L.CM. = p(x)xq(x)
HCF

M0 (2% ~9) (" - 3x+2)x10x( +3)(x-1)
M (x+3)(x-1)

_(-9)(# ~ 3+ 2)x10x (23] (2T (x-1)
(T (57

)(x —3x+2)

=10x(x— 1)(x2

2

=10x(x-1)(»*-9){
=10x(x - l(x 9) *(x—1)-2(x-1)]
=10x(x=1)(x* =9)(x~1)(x~2)
=10x(x~1)" (x* =9)(x~2)

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

(.r+3)2(x—

is (x+3)(x—2) and the second

\x —x— 2x+2)

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){x* +kx+15)
=(x+3)2(1 2){x+5)

(x ’3 ("ﬂ- ')j{&zﬁ‘j{) +5

Lﬁ/‘} (3-7)
% +kx+]5~——(x+3)(x+5)
X' +hx+15=x7 +3x+52+15
X ke +15= x> +8x+15
Comparing co-efficient of "x'
= kx=8x
k=8|
Qil. Wagas wishes to distribute 128
bananas and also 176 apples equaiﬁy
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 ciildren who get the
fruit in this way is H.C.F.
So No. of bananas =
2X2IX2IX2X2X2X2
No. of apples =
2X2%x2%x2x11
Hence required no. of children =

X +kx+15=

“2x2x2x2—16
Slmphfy |
2o g Y, x”—-— X% 12,3
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 x2—3x—x+3 x2—3x—2x+6
x43 x+2 x+1

TXa-2)—2) HxB)-x-3) | R D23



__ x+3 X2 " x+1
T (x-2(x-1) (x—3)(x4) (x=3)(x~2)
_(.x+3)(1—3)+(x+2)(x~2)+(x+1)(xf])
- (x=1(x—-2)(x—3) -
9%x 4+x -1
(x ])(x 2)(x 3)

3x% -14
(x=D(x—-2)(x—3)

x7§ +6x+8
Express the product - 2—>< x? al

=4 x

~2x +1

as an algebraic expression reduced lowest
forms x#2,-2,1

Solution
By factorizing completely, we
have

X -8 X +6x+8
X_ =

§ =l P Bl
(x 2)(x +2x+4)><(x+2)(3,+4)
(x=2)(x+2)x(x~ ])

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)%

(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)%

2 3
% | —
We ha X+ x4+ x =1
x2-9 %o 43
~ ﬁuﬂ) (_xn—4x+2
(x2-9) (x>—1)

_(_x2+x+])(x2—x—3x+_2
- (X2 =9)(x* - 1)
(x2 +x+1)[x(x—l)-3(x~])}

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

= (P x+)x-3)(x— 1)__:_3_ i3
(x+3)(x=3) (x—-D (&% +x+1) xt?




