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HCF, LCM and Simplification

HCF AND LCM

HIGHEST COMMON FACTOR (HCF) OR GREATEST
COMMON DIVISOR (GCD)

The highest (i.e. largest) number that divides two or more given
numbers 15 called the highest common factor (HCF) of those
numbers,

Methods to Find the HCF or GCD

There are two methods to find HCF of the given numbers.

(i) Prime Factorization Method

When a number is written as the product of prime numbers, then
it 1s called the prime factorization of that number. For example,
72=2x2%x2x3x3=2"%3% Here,2x2x2x%3x30r2% =3
is called prime factorization of 72.

To find the HCF of given numbers by this methods, we perform
the prime factorization of all the numbers and then check for the
common prime factors in it. For every prime factor common to
all the numbers, we choose the least index of that prime factor
among the given numbers. The HCF is the product of all such
prnime factors with their respective least indices.

(ii} Division Method

To find the HCF of two numbers by division method, we divide
the larger number by the smaller number. Then we divide the
smaller number by the first remainder, then first remainder by
the second remainder and so on, till the remainder becomes (.
The last divisor is the required HCF.

LEAST COMMON MULTIPLE (LCM)

The least common multiple (LCM) of two or more numbers
is the lowest number which is divisible by all the given
numbers,

Methods to Find the LCM
There are two methods to find the LCM.

(i) Prime Factorization Method

After performing the prime factorization of all the given
numbers, we find the highest index of all the prime Factors
among the given numbers. The LCM is the product of all
these prime factors with their respective highest indices
because LCM must be divisible by all of the given numbers.

(ii) Division Method

Check whether any prime number that divides at least two of
all the given numbers. If there 1s no such prime number, then
the product of all these numbers is the required LCM, otherwise
write all the given numbers in a row separating them by putting
the comma °," in between the numbers and find the smallest
prime number that divides at least two of the given numbers.

RULE FOR FINDING HCF AND LCM OF FRACTIONS

(I) HCF of two or more fractions

HCF of numerator of all fractions

LCM of denominator of all fractions
(II) LCM of two or more fractions

LCM of numerator of all fractions

HCF of denominator of all fractions

L Find the HCF and LCM of 2, - and 2.
- 2

cop popo HCFor4.63 1
SO T LeM of 5, 11,5 5

I
55
LCMof4, 6.3 12
1

LCM= ——————=—7=12
HCF of 5, 11, 5

The product of the H.C.F and L.C.M of any two numbers
15 always equal to the product of these two numbers.
However the same pattern is not applicable to three or
more numbers.
Thus, for any two numbers a and b.

axb=HCF =L CM.

FUNDAMENTAL OPERATIONS

1.  Addition

{a) Sum of two positive numbers 1s a positive number.
Forexample : (+ 5)+(+2)=+7

{(b)  Sum of two negative numbers is a negative number.
For example : (- 5)+(-3)=-8

{c) Sum of a positive and a negative number is the difference
between their magnitudes with the sign of the number
with greater magnitude

For example : (-3)+(+5)=2and (- 7)+(+2)=-35
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2. Subtractions
Subtraction of two numbers 1s same as the sum of a positive and
a negative number.
For Example : (+9)—(+ 2)=(+9)+(-2)=7
(-3)-(-5)=(-3)+5=+12
3. Multiplication
a) Product of two positive numbers 15 positive,
by Product of two negative numbers 15 positive.
¢) Product of a positive number and a negative number is
negative.
(d) Product of more than two numbers is positive or negative
depending upon the presence of negative quantities.
If the number of negative numbers 15 even then product is
positive and if the number of negative numbers is odd then
product is negative.
For Example : (- 3) =< (+2)=-6
(=5)=(=T7T)=+35
(=2)=(=3)*(=5)=-30
(=2) = (=3) = (+35)=+30

(
(
(

Division

(a) If both the dividend and the divisor are of same sign, then
quotient is always positive.

(b) If the dividend and the divisor are of different sign, then
quotient 1s negative,

For Example : (- 36)=(+9)=-4

(—=35)+(=T)=+35
9. Brackets

Types of brackets are :

{1y Vinculum or bar '
(11} Parenthesis or small or common brackets : ()
(1) Curly or middle brackets : | }

(iv) Rectangular or big brackets : [ |

The order for removal of bracketsis : (). { }.[]

") Note

If there 15 a minus (=) sign before the bracket then while
removing bracket, sign of each term will change +to—and —to +.

6. ‘BODMAS’ Rule
Now a days BODMAS becomes “VBODMAS where,

V7 stands for “Vinculum™ or Bar

‘B’ stands for “Bracket " order of operation of bracketis (), { }.[].

‘0" stands for “Of" (Calculation 1s done the same as

multiplication)

‘D" stands for “Division”

‘M” stands for “Multiplication™

‘A’ stands for “Addition”

*S" stands for “Subtraction™

A given senes of calculations or operations 15 done 1n a specific

order as each letter of VBODMAS in order represent.

So, first of all we solve vinculum then the inner most brackets

moving outwards. Then we perform ‘of” which means

multiplication, then division, addition and subtraction.

*  Addition and subtraction can be done together or separately
as required.

*  Between any two brackets if there 15 not any sign of
addition, subtraction and division it means we have to do
multiplication
(20=5)(7+3=x2)+8=4(7+6)+8

=4 = 13+8=52+8=060

G 2. Simplify : 7-2+13-5-2+1

Sol. 7-2+13-5-2+1
—74+134+1-2-5-2=21-9=12
[7+13+1=2land-2-5-2=-9]

G 3. Find the approximate value of
234 +-17T+ 153« 18-13 x 1.7
(a) 250 (b) 220
(c) 245 (d) 235
Sol. (d) 234 =17+ 153« 18-13=37
=225=15+15=18-13x4
=15+270-52=15+270- 50 =235,

CEI¥E> 4. What approximate value should come in
place of the question mark?

1M +083+12+1.13+1.22=2
(a) 3063 (b) 3060
(c) 3066 (d) 3068

Sol. (a) 117 +08+128+1.13+123
=1331+1+ 1728 +1.331 +1.728
=1332+4 1728 + 1 + 2= 3063,

5. What approximate value should come in
place of the question mark (7) in the following question?

256 190 _

NTARTH
(@) 68 (b) 76 © 78  (d) %
256 190 256
Sol. {hj E-PF:T*FIE:M‘P]I:?&.
ALGEBRAIC IDENTITIES

Standard Identities

(i) (a+by¥=a"+2ab+b*

(i) (a—b)¥=a’-2ab+ b

(iii) a*—b2=(a+b)(a—b)

(iv) (x+a)(x +B)=x>+(a +b)x + ab

(V) (a+b+cP=a’+b*+ct+2ab+2be+ 2ca

Some More Identities
We have dealt with identities involving squares. Now we will
see how to handle identities involving cubes.
(i) (a+b)y =a +3a’h+3ab® + b
— (a+b)y =a+3ab(a+b)+b
(i) (a—b)y=a’-3a’h+3ab’> - b
= (a—b)y = a3—3ab{a—@—b3
(iii) a®+ b =(a+ b)(a® —ab+ b%)
(iv) a’—b=(a—b)(a®+ab+ b
(V) @ +b+e3-3abe
=(a+b+c)(a®+ b+ —ab-be —ca)
Ifa+b+e=0thena®+ b+ =3abe
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10.

1.

EXERCISE

The smallest five digit number which is divisible by 12, 18
and 21 1s:
(a) 10080 (b) 30256 (c) 10224  (d) 50321

The HCF and L.CM. of two numbers are 8 and 48
respectively. If one of the numbers 1s 24, then the other
number is

(a) 48 (b) 36 {c) 24 (d) 16

The greatest number, which when subtracted from 5834, gives
a number exactly divisible by each of 20, 28, 32 and 35, is
{a) 1120 (by 4714 ¢y 35200 (d) 5600
The H.CF. and L.C.M. of two numbers are 12 and 336

respectively. If one of the numbers 1s 84, the other 15
(a) 36 (b) 48 (c) 72 (d) 96

The traffic lights at three different road crossings change
after 24 seconds, 36 seconds and 54 seconds respectively.
If they all change simultaneously at 10 : 15 :00 AM, then at
what time will they again change simultaneously?
{a) 10:16:54 AM (by 10:18:36AM
() 10:17:02AM (dy 10:22:12AM

Four runners started running simultaneously from a point on
a circular track. They took 200 seconds, 300 seconds, 360
seconds and 450 seconds to complete one round. After how
much time they meet at the starting point for the first time?
{a) 1800 seconds ib) 3600 seconds

{c) 2400 seconds (d) 4800 seconds

L.C.M. 1::1?‘2.1E 15
396

b 20 10 20
(a) T} (b) 3 (c) 3 (d) >

Amit, Sucheta and Neeti start running around a circular
track and complete one round in 18, 24 and 32 seconds
respectively. In how many seconds will the three meet
again at the starting point if they all have started running at
the same time?

(a) 196 sec. (bh) 288 sec.
{c) 324 sec. (d) Cannot be determined
() None of these
The H.C.F. of l,i,z,i is
J 6927

| 1 20 27
a) — by — c) — dy =—
(a) 54 (b) > (c) 3 (d) 3

HCF of two numbers each of 4 digits is 103 and their LCM
is 19261, Sum of the numbers is

{a) 2884 (b) 2488  (c) 4288 (d) 4882
Let x be the least number, which when divided by 5, 6, 7
and 8 leaves a remainder 3 in each case but when divided
by 9 leaves remainder . The sum of digits of x 15

(a) 24 (b) 21 (c) 22 (d) 18

12.

13.

14.

16.

17.

18.

19.

20.

The LCM of four consecutive numbers is 60. The sum of
the first two numbers is equal to the fourth number. What is
the sum of four numbers?

(a) 17 (b)y 14 (c) 21 (d) 24

The least number which when divided by 48, 64, 90, 120
will leave the remainders 38, 54, 80, 110 respectively, 15
(a) 2870 (b) 2860

(c) 2890 (d) 2880

Three numbers which are co-prime to one another are such
that the product of the first two 1s 551 and that of the last
two 1s 1073, The sum of the three numbers is:

(a) 75 (b) &I

(c) 85 (d) 89

If 4 and B are the HCF and LCM respectively of two
algebraic expressions x and y, and 4 + 8 = x + y, then the
value of 43 + B is

(a) 0 -)3 (b) 3

() ) (d) -+

A milk vendor has 21 hitres of cow milk, 42 litres of toned
milk and 63 litres of double toned milk. If he wants to pack
them in cans so that each can contains same htres of milk
and does not want to mix any two kinds of milk in a can,
then the least number of cans required is:

(a) 3 by 6

{c) 9 (dy 12

The LCM of two positive integers is twice the larger
number. The difference of the smaller number and the
GCD of the two numbers is 4. The smaller number is:

(a) 12 (b) 6

(c) 8 (d) 10

The number of prime factors in 6333 = 7222« g111 9
(a) 1221 (by 1222

{c) 1111 (dy 1211

Ju:i +J25 +J1ﬂs +y154 ++/225
R

=7

{a) B by 4
(c) 1,2 (dy 2

(3x — 2y) : (2x + 3y) = 5 : 6, then one of the value of

[HJ’:@T is

-3y

1
a) — b) S
(a) 25 (b)

1
) - d) 25
© < (d)
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Hints & Solutions

Lowest 5 digit number = 10,000
The number which is divisible by 12, 18 and 21 is
LCM of 12, 18, 21 which is 252.

—] 0000 gives 172 as remainder
252

So0,252-172=80

10,000 + 80 = 10080

If 10080 when divided by 12, 18 and 21 gives 0 as
remainder

S0, 10080 1s the least 5—digit number.

p *q=HCF x LCM

. Second number = ﬁ;—% =16

LCM of 20, 28, 32, 3515 1120

Required number = 5834 - 1120 = 4714

First number = second number = HCF = LCM
122336 :
= 0 g

LCM of 24, 36 and 54 seconds = 216 seconds
= 3 minutes 36 seconds
Required time
=10:15: 00+ 3 minutes 36 seconds
=10: 18 : 36 A.M.

Required time = LCM of 200, 300, 360 and 450
seconds = 1800 seconds.
LCM fE 43

96

LCM of L2.4.5} 20

HCF of (3.9.6) 3

Required time = LCM of 18, 24 and 32 seconds.
= 288 seconds

HCFof 1, 5, 2, 4 1

" LCMof 3, 6, 9, 27 27

Let the numbers be 103x and 103y where x and y are
prlmc to each other.

LCM = 103xy = 103xy= 19261
“_I‘}'Zfﬂ =187 = x=1I 17

= xy= 03 x=11or
y=17orll

MNumbers =103 = 11 = 1133
and 103 = 17=1751 and Sum = 1751 + 1133 =

LCM of 5,6, 7 & 8 = 840

2884

B40n +3 In+3
e
9 9
= Taken=2 = 3(2)+3

12.

13.

14.

15.

16.

(b)

(a)

{c)

(d)

(b)

= a = Remainder =)

Number is = 840n + 3
= BM2)+3 (n=2) =
Sum of digits = 18
Numbers=x, ¥+ 1, x+2 x+3
151 + “11d = [\h,rth

1683

x+x+1l=x+3

x=2
Numbersare 2, 3,4, 5
Sum of four numbers =2 +3+4+5= 14

Here, (48 — 38) = 10, (64 — 54) = 10, (90 - 80) = 10
and (120 — 110} = 10.

Required number

=(L.C.M of 48, 64, 90 and 120) — 10 = 2870
Let numbers are a, b and c.

= a, b, ¢ are co-prime numbers
HCF of co-prime numbers = 1

HCF (a, b, )= 1

a=h=551, b=ec=1073

axh 551 19x29 . a_ ]9

b= 1073 3T=29 c 3?

a=19, h=29 c=37

Sum of numbers=ag+b+c=19+29+37=85
HCF =4 {given)
LCM =28

Given numbers are x & y respectively.

= (Product of numbers is = Product of LCM = HCF)
= xy=ARB

Now = A+ B=x+y(given)

Take cube on both sides

(A+B)

= A+ B

=[x+ _1'}3

F3AB(A+B) = ¥+ +3xp(x+y)

— A +B 4 Iy (x+y)= x4 _1'3 +3xp(x+ )

1
Aepd=y +_1:3

For least or minimum number of canes we should
have maximum capacity canes for required quantity
=+ For this we take HCF of given quantities.
II(_F{ZI 42 63)=21

Maximum capacity of a cane = 21 litres

Number of canes of cow milk = i_{ =1
42
Number of canes of toned milk = 31 2

) . . 63
Number of canes of double toned milk = ”_1 =3

i

Total number of canes=14+2+3=6
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17. (¢) LetGCD. =a f —— — =
.~ Let number are ax and ay (ax > ay) . V104425 ++/121 . M
LCM = axy 2 2
= LCM =2 = larger number ﬁ 4
Toaxy=2xagx o y=12 = 5 T3 72
Also given that
= Smaller number-GCD=4= ayv-a=4 2. (@) 3x-2y 3
2a-a=4 « 2x+3y 6
?‘?49 a4 18 — 12y = 10x + 15y
. &x =27y
dﬁmallar number =gy = 2=x4=§ 2 a E
18. (a) 6333 x7222x g1l — 2333, 3333, 7222 (2311 y 8
— 2666 3333 » ?222 }ull,_T N %,'T 2 %‘fﬁ N il'g 2
= Total factors = 666 + 333 + 222 = 1221 — = = T
7 Jx =3y P27 -3k
1,I|IIU+1.III|25+-.JII1I'JE+\,1154+ V225 349 .
19. (d) 3 =|—=| =(5%=25
B 3-2
II
. Jlﬂ+1,~,'25 + 108 +,/169
2
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