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Highest Common Factor

If certain factors are common to two or more éxpressions then they are called
common factors of those expressions. The product of all such common factors
is called the highest common factor or HCF of the given expressions.

HCF of monomials
To find the HCF of monomials, take the following steps.
Steps 1. Find the HCF of the numerical coefficients of the monomials.

2. Find the highest power of each of the variables common to the
monomials.

3. The product of the number and the powers of the variables obtained in
Steps 1 and 2 is the required HCF.

EXAMPLE  Find the HCF of (i) 6ab® and 8ab?, and (ii) 2x %2y2, 5x %y and -3y°.

Solution (i) 6ab® =2 x3xaxbxbxb, 8ab* —2x2x2xaxbxb.
The HCF of the numerical coefficients of the monomials = HCF of 6 and 8 = 2.
The highest power of the variable a common to both = a.
The highest power of the variable b common to both =bxb = b,
the HCF of 6ab® and 8ab? =2 x ax b? = 2_ab2.
(ii) 2x2y2 =2XXXXXYXY, 5x3y = DX X 500056 Sl —3y3 =-3xyxyxy
The HCF of 2, 5 and -3 = 1.
The highest power of x common to the monomials = e
(" there is no x in —3y3]
The highest power of y common to the monomials = y.
the HCF of2x2y2, 5x3y and ~3y3 =1xx? XYy =Y.

Note If the monomials do not have any factor in common, the HCF is 1.

i

HCF of polynomials
Take the following steps to find the HCF of polynomials.
Steps 1. Find the HCF of the common numerical coefficients if any,

2. Factorize each of the given expressions and take the factors common
to all of them.

3. The product of the number and factors obtained in Steps 1 and 2 is
the required HCF.
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! EXAMPLE  Find the HCF of 12(a® - ab) and 16(ab - b?2).

Solution The HCF of the numerical coefficients of the given expressions
= the HCF of 12 and 16 = 4.

Also, a? - ab = ala - b) and cu‘b—b2 = b(a - b).

. We observe that a — b is a factor common to both expressions.
the HCF of the given expressions = 4(a — b).

Solved Examples

EXAMPLE 1 Find the HCF of 16a* b5¢6. 20a’b? c? and 24a* b*.

Solution 1.6(14!95(:6=2x2x2x2xa4xb5><cs 20a5b403:2x2x5xa5xb4><c‘3

24a*b* =2x2x2x3xa* xb*
The HCF of 16, 20 and 24 = 2x 2 = 4.
The highest power of the variable a common to all = 0.
The highest power of the variable b common to all = b*.
The variable c is absent in the monomial 24a*b*.

the required HCF = 4a*b*.

EXAMPLE 2 Find the HCF ofaz —bz. a’ _b?2 + ac - bc and a’ _a’b +ab? pS.

Solution a? —b? =(a+b)a-Db).
| a® —b*+ac—=bc = (a? - b?) +{ac-bc) — (a + b)(a — b) + cla — D) = (a—b)(a+b+c).
a®— a2b +ab®=b® = (a® —a?b) +(ab® - b°) = a*(a-b) + b2(a-b) = (a - b)(a®+b?).
The factor (a — b) is common to all the given expressions.
the required HCF = a — b.

EXAMPLE 3 Find the HCF 1:»1‘;«:4 + 2x 2 +1.x6 +x4 _x2%2_-1and s .

Solution U8 Loed 1= (ed)2 4202 T )2 =2 +1)° = (x2 +D(x? +1).
N o b gty | =[x6 +Jc:4]—[x2 +1) =Jv.c4[,1~c2 +1]—}L(x2 +1)
S (2 1 {(xH)P-1%) = (x2 +Dx2+D(x*-1)
~ 2 + D2 + D{00)2 -3} = (x2 +D(x +Dlx +Dlx —1).
%t 21=(x22-W2= (2 +Dix? -1 = (x? L {002 - ()2} = (x? +D(x +D(x - 1).
Only (x 2 +1) is common to all the given expressions.
the HCF = x2 +1.

Find the HCF of the following.

. mixy ot (i) 2a2b®, 6a* b’
2. (i) a*bc®, ab3c?, a'bct (ii) abc, bed, cde
(iii) 12m2np, 16mn 2p, 20rrmp2 (iv) 24a3x3y4 . 36a2x5y7 , 48a4x4y5

(v) 10m4n2p6. 15|'r131r1r"’p-5 Y 25m5n5p7
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(1) x® ~y, ()= (ii) a2 + ab, b2 + ab

(1) x* - xy, ¥ ~x%y (iv) 3(a®b® -a®b®), 6la’b=-b’a)

. a’ +ab,ab+b?2, a2 - p2
. (a+ b)[m2 —ab + bz), a’b + ab2, a® -p*

. (x —yY)(x? +xy T +5xy — 6y 2

x° —.ch—2.:'<.'2 +x -6

X2ex—12, %% +2x -3 Bx2 3 11x 21D

Lo +3x+2,,2)nc2 +x—l,x2 -2x -3

x3 —5x2 +6x,x3 +4x? —12x,x3 —9x? +14x

. Bx%(x-2),10x2(x2 -4),15x% (x =2)(x2 +2x + 4)

R e - XY —YzZ + X2z

ANSWERS
1. (i) xy (ii) 2a°b? 2. (i) ab?c? (ii) ¢ (iii) 4mnp (iv) 12a2x3y4 (v) 5m3n2p5
3.(i)x+y (ii)a+b (i) x(x —y) (iv) 3abla + b)(a - b) 4.a+ b
B.a+b 6. x -y 7.x -2 8.x+3
9. x +1 10. x(x - 2) 11. 5x%(x - 2) 12.x -y

Lowest Common Multiple (LCM)

The LCM of two or more algebraic expressions is the lowest expression which is

exactly divisible by all the expressions.

LCM of monomials

To find the LCM of monomials, take the following steps.
Steps 1. Find the LCM of the numerical coefficients of the given monomials.

2. Take the highest powers of each of the variables in the monomials.

3. The product of the number and the powers of the variables obtained in
Steps 1 and 2 is the required LCM.

o

EXAMPLE  Find the LCM of 2x2 and 3y.

Solution The LCM of the numerical coefficients 2 and 3 = 6.

The highest power of the variable x = x 2

The highest power of the variable y = y.
LCM = 6 x x 2 Xy =6x2y.

Note The LCM of monomials that have no factor in common is the product of the
monomials.
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HCF and LCM

Fi;:ld the LCM of 2a2b, 3b2c and (:‘n::lbf:2 ;

The LCM of the numerical coefficients 2, 3 and 6 = 6.
The highest power of the variable a = 7ol
The highest power of the variable b = by
The highest power of the variable ¢ = ¢?.

LCM =6xa2 X l:a2 xc2 =6a2b2c2_

LCM of polynomials

EXAMPLE

Solution

EXAMPLE 1

To find the LCM of polynomials, take the following steps.

A-73

Steps 1. Find the LCM of the numerical coefficients (if any) of the polynomials.

2. Factorize the given polynomials.

3. Take the highest power of each of the factors (including the ones

in common).

4, The product of the number and the powers of the factors obtained in

Steps 1 and 3 is the LCM of the given polynomials.

Find the LCM of a® - b2 and a,2 + 2ab + b2.

a2 - b2 = (a+b)la-b).
a’ +2f:1.b+b2 =[¢:t]2 +2-{1*b+(b]2 =[a+b]2.

the required LCM = (a + b)*(a — b).

Solved Examples

Find the LCM of 8a4b506 : 124::13.“.)4[:5 and 16a2b3c4 :

Solution

EXAMPLE 2

The LCM of the numerical coefficients, 8, 12 and 16 = 48.

The highest power of the variable a = o

The highest power of the variable b = b°.
The highest power of the variable ¢ = c°.

the LCM of the given expressions = 48a*b°c®.

Find the LCM of 2x2 —x -6, 3x2 ~7x +2and 6x2 +7x-3.

Solution

2x° % -6-2¢" —Ax +3x-6
— (2x2 - 4x) +(3x - 6)
— 2x(x — 2) + 3(x —2) = (x —2)(2x +3).
3x? _7x+2=8x% -6x-x+2
' - (8x2 - 6x) - (x —2)
= 8x(x - 2)—1(x - 2) = (x -2)(3x -1).
x> L 7x -3 =6x% +9x -2x -3
— (6x2 +9x) —(2x +3)
= 3x(2x +3) -1(2x +3) = (2x +3)(3x - 1).

the LCM of the given expressions = (x —2)(2x + o) (SX — 1)
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1. Find the LCM of the following monomials.

(1) 2abc and 3xy (1) 6x 2%y ? and 3x°3y®
(it1) 24a* b3c? and 30a?b?c? (iv) xy, yz and zx
(v) 2abc, 3bcd and 4cde (vi) 18a®m®n?,24a®m?n? and 36a’m*n?®

(vii) 14m2n 2p2, 21m3np3 and 281rrur13‘p2

2. Find the LCM of the following polynomials.
(i) x3y —xy3 and x3y2 +x2y3 (ii) 6xy2[x +g)2 and 4x2y(x2 —yz)

(iii) x(y — 2), y(z — x) and z(x —y) (iv) (x - y)ly — 2), (y — 2)(z — x) and (z — x)(x — y)
(v) 2x? - x —1.2,)|c2 +3x+1and x? -1 (vi) 3x 2 -10x -8, 4x2 -20x +9and 6x2 +x -2

(vii) x? -3xy —10y2. e +2Xxy —35y2 and x* - 8xy +15y2
(viii) x2 -7x +12,3x%2 -6x-9and 2x° -6x2 -8x

ANSWERS

1. (i) 6abexy  (if) 6x3y? (i) 120a?b3c?  (iv) xyz (v) 12abede  (vi) 72a3m*n®  (vii) 84m3n3p3

2. (1) xzyz[x + y)lx —-y) (ii) 12x2y2(x + y]z(x -y) (i) xyz(x -y)ly - 2)(z-x) (iv) (x - y)y — 2)(z — x)

(V) (2x + D(x + D(x -1 (vi) (Bx + 2)(x — 4)(2x —D(2x — 9) (vii) (x — Sy)(x + 2y)(x + 7y)(x — 3y)
(viil) 6x(x + D(x - 3)(x - 4)
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Revision Exercise 4
1. Factorize the following.
1) 30x*y +12x2y® (i) 9ab?c® _15a2b3c? —21abc? (iii) 4 —5a —4b+5ab
(iv) 6a —96ab* (v) 8(x +y)% -18(2x —y)°
(vi) sz—p2—1{)pq—25q2 (vii) x2 —x(2b+c) +2bc
J 7
(viii) a® +a2+a+a’b+ab+b (ix) 8%+ 7x -6 (x) 12 + x —6x

2
(xi) (y +5)% +7(y +5)y —2) +12(y _9)2 (xil) 3(x +2)% -2(x +2)(x -1) - (x -1)

2. Find the HCF and LCM.
ilifp" —q°.p" - pa 2
(iii) m2—-3m —-10,m?* -6m +5 (iv) 1 -x2, 4 — 4x, 6x —6x

2 2 2
(v]a4 —x"’.a X, ax =X

(i) 16a2 - 4b?, 6b% —6ab -36a”

(vi) e —9,x2 -6x +9, x 2 +2)<:~15,.»c2 —-8x +15

ANSWERS

2
(i) 3ab2c3(3c? - 5abc — 7a%b?) (iii) (4 - 5a)1-b)  (iv) 6a(l + 4b%)(1 + 2b)(1 - 2D)
(vii) (x — 2b)(x — ©) (viii) (@ + b)@® + a+1)
_1(By - 3) (xii) 3(4x + 5)

1. (i) 6x2y(5x2 + 2y?)
(v) 28x — y)(By — 4x) (Vi) (3m + p + 5g)(8m - p — 59)
(ix) (3x — 2)(x + 3) (x) (3 — 2x)(4 + 3x) (xi) (4y —
2.1 p-q,.plp+qp-g (i) 2(2a+ b).12(2a + b)(2a — b)(b - 3a) (iii)) m — 5,(m - 3)(m - DH(im + 2)

i) 1-x,12x0+ x)1-x) (V) a-x, x(a? + x2)(a + x)(a - x) (vi) x - 3,(x + 3)(x - 3%x + B)(x — 5)

*
>
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