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12 ~ CHAPTER 3
H.C.F. AND L.C.M.

[8] ELEMENTARY TREATMENT

1. Factors :

Each of the natural numbers that divides a given number exactly (completely) is called a
factor of the given number.

For example :

(a) Each of the natural numbers 1, 2, 3 and 6 divides the number 6 completely; therefore
each of 1, 2, 3 and 6 is a factor of 6.

(b) Each of the natural numbers 1, 2, 4, 8 and 16 divides the number 16 exactly; therefore
1,2, 4, 8 and 16 are factors of 16.

For the same reason :

(c) Factorsof 7 are:1and7

(d) Factorsof 35are:1,5,7 and 35

(e) Factorsof20are: 1,2, 4,5 10and 20 and so on.

Moreover :

Since, 7 divides 56 exactly; 7 is called a factor (or divisor) of 56 and 56 is called a multiple
of 7.

Similarly, 8 divides 72 exactly; so 8 is a factor of 72 whereas 72 is a multiple of 8.

Remember :
(a) 1 (one) is a factor of every number.

(b) Every non-zero number is factor as well as multiple of itself.
e.g., number 5 is a factor of itself as 5 divides 5 completely and 5 is also a multiple of 5.

(c) Except one (1), every natural number has atleast two factors.
e.g., (i) Factorsof2are:1and?2
(ii) Factorsof3are:1and3
(i) Factorsof4are:1,2and4 andsoon

(d) Every natural number has an infinity number of multiples.
e.g., (i) Multiplesof1are: 1,2, 3,4,5, ...
(i) Multiplesof 2 are : 2, 4, 6, 8, 10, .
(iii) Multlples ofaare 3, 6 9 Ty »
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2. Common factors :
A common factor of two or more numbers is a number which divides each of the given
numbers exactly.
For example :
(i) -- Factorsof6=1,2, 3 and 6 and factorsof 8 =1, 2, 4 and 8
. Common factors of 6 and 8 = 1 and 2

It can easily be shown that each common factor (1 and 2) divides the given numbers
6 and 8 exactly.

(i) - Factorsof 8 =1, 2,4 and 8, factorsof 12=1, 2, 3, 4, 6 and 12 and factors of
16=1,2, 4, 8 and 16.

. Common factors of 8, 12 and 16 = 1, 2 and 4.
[Check whether each common factor divides each given number (8, 12 and 16) exactly

or not].
Example 1 :
Find the common factors of :
(i) 10and 15 (i) 14, 21 and 42
Solution :
VR Factors:of 10 += 1. 2. 5:8nd.10
and, factorsof15 = 1,3.5and 15
.. Common factors of 10 and 15 =1 and 5 (Ans.)
(i) o2 Factors of 14 = 1,2, 7 and 14

factors of 21. = 1 37 ant 2|
and, factorsof42 = 1,2, 3,6, 7, 14, 21 and 42
.. Common factors of 14,21 and 42 =1 and 7 der; (Ans.)

3. Prime factor :

When a factor of a given number is a prime number also, it is called a prime factor of
the given number.

Since, 3 is a factor of 12 and 3 is a prime number also; therefore 3 is a prime factor of 12.

In the same way.

(i) Factors of 14 are 1, 2, 7 and 14, out of these 2 and 7 are prime numbers; therefore,
2 and 7 are prime factors of 14.

(i) Factorsof 42 are 1, 2, 3, 6, 7, 14, 21 and 42; out of these factors 2, 3 and 7 are prime
numbers also, therefore prime factors of 42 are 2, 3 and 7.

4. Repeated prime factors :
Since, 8 =2 x 2 x 2; 2 is said to be repeated prime factor of 8.
A number can have two or more different repeated prime factors.
(i) IB=2xX2X3 X3
(i) 10B=2x2 X 3 XX
(lil) 225=3x3x5x5  @ands6 e

24

Downloaded from https:// www.studiestoday.com



Downloaded from https:// www.studiestoday.com

3.2 | H.C.F. (HIGHEST COMMON FACTOR)

Highest common factor (H.C.F.) of two or more given numbers is the greatest number
which divides each of the given numbers exactly.

For example :

H.C.F. of 18, 24 and 36 is 6, as 6 is the greatest number which divides each of 18, 24
and 36 exactly.

In other way :
Factors of 18 = 1, 2, 3, 6, 9 and 18,
factorsof 24 = 1,2, 3,4, 6,8, 12and 24
and, factorsof36 = 1,2,3,4,6,9, 12, 18 and 36
. Common factors of 18,24 and 36 =1, 2, 3 and 6
—» Highest common factor of 18, 24 and 36 = 6

[3.3 | METHODS OF FINDING H.C.F.

1. Common factor method :

Steps : 1. Find all the factors of each given numbers.
2. Find common factors of the given numbers.
3. The greatest of all the factors obtained in Step 2, is the required H.C.F.

Example 2 :

Find, using common factor method, H.C.F. of 27, 54 and 81

Solution :
Factors of 27 = 1, 3, 9 and 27,
factors of 54 = 1,2, 3,6, 9, 18, 27 and 54
and, factorsof 81 = 1,3, 9, 27 and 81
. Common factors of 27, 54 and 81 = 1, 3, 9 and 27
= Required H.C.F. = 27 (Ans.)

2. Prime factor method

Steps : 1. Express each given number as the product of its prime factors.

2 From the result of step 1, find out all the prime factors which are common
and then multiply these common prime factors to get the required H.C.F.

Example 3 :
Find, using prime factor method, the H.C.F. of :
(i) 84 and 105 (i) 124, 296 and 228
Solution :
() Step1: 84=2x2x3x7and 105=3x5x7
Step2: HCF.=3x7=21 (Ans.)
(i) Step1: 124=2x2x31, 206=2x2x2x37 and 228=2x2x3x 19
Step2: HCF.=2x2=4 (Ans.)
25
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Alternative method :

() Step1: Express each given number as the product of its prime factors and then in

the exponent form. |
Step 2 : Then required H.C.F. is the product of all the common prime factors with

lowest powers of them.

(i) Step1: 124=2x2x31=22x31,
296 =2x2x2x37=23x37

and, 228=2x2x3x19=22x3x 19

Since, common prime factor with lowest power of it is 22.

Step 2 :

HCF.=22=2x2=4 (Ans.)

3. Division method :
Steps : 1. Divide the greater number by the smaller number.

2. By the remainder of division in Step 1; divide the smaller number.

3. By the remainder in Step 2, divide the remainder of Step 1.

4

Continue in the same way, till no remainder is left. The last divisor is the
required H.C.F.

Example 4 :

Find, using division method, the H.C.F. of :
(i) 180 and 270 (i) 852 and 1065

Solution :
(i) Step1: 180 )270( 1 852 ) 1065 ( 1
180 852
Step 2 : 90 )180 ( 2 213 ) 852 (4
180 852
X X
~. H.C.F. =890 (Ans.) il GiFre=213 (Ans.)
Example 5 :
Find, using division method, the H.C.F. of :
() 18 and 30 (i) 75 and 180
Solution :
(i) Step1: 18)30( 1 . ) 1802 f
18 150
Step 2 : 12 )18 (1 30 )76 ( 2
12 60
Step 3 : 6T 15 )30 (2
12 30
X X
DR =6 (Ans.) & HGE: =35 (Ans.)

26
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Example 6 :
Find the H.C.F. of 184, 230 and 276.

Solution :

J——

To find the H.C.F. of three numbers by division method :
1. first of all find the H.C.F. of any two of the given numbers.

- 2. then find the H.C.F. of the third given number and the H.C.F. obtained in Step 1.

Let us find the H.C.F. of 184 and 230. Now find the H.C.F. of 276 and 46
184 ) 230 (1 46 ) 276 ( 6
184 276
46) 184 ( 4 X
184 H.C.F. of 276 and 46 = 46
X
H.C.F. of 184 and 230 = 46

. Required H.C.F. = 46 (Ans.)

In order to find the H.C.F. of four numbers by division method :

1. Find the H.C.F. of any three given numbers by the method given in Example 6.

2 Then find the H.C.F. of the fourth given number and the H.C.F. obtained in Step 1.
~ Similarly H.C.F. of five or more numbers can be obtained.

Example 7 : 288 ) 420 (1
Find the greatest number which divides 288
288 and 420 leaving no remainder. 132 ) 288 (2
' 264
Solution : 24 ) 132 (5
The greatest number that divides 288 and 420. 120
= H.C.F. of 288 and 420 12 ex (2
= 12 (Ans.) ot
X

3.4 | IMPORTANT POINTS

1. Two numbers which do not have any common prime factor are called co-prime numbers.
Since, 36 =2x2x3x3 and 175=5x5x7

= 36 and 175 have no common factor.
.. 36 and 175 are co-prime numbers.
For the same reason: each of the following pairs of numbers are co-prime :
(i) 16 and 25 (i) 18 and 49 (iii) 27 and 64, efc.
2. The H.C.F. of two co-prime numbers is always 1 (unity).
- HCF.of16and 25 =1, H.C.F. of 18 and 49 =1 and so on.

27
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EXERCISE 3 (A)

1. Fill in the blanks :
) FRCIOME O '8 = n ol it i e s

(i) Faclorn D T R
(hl) Factors of B2 = i v iin sl n i R B LG
(V) Factors of B0 = ... AR Rt Dt e
(v) Common'factors of f-andg/ =" il et
(vi).;Common factors af 18 and 36 = .......-.. fibxeeis e
(vii) Prime faclgms QF Sl e
(Viil) PimelaclQIS O 8 ss it s et .
(X)) HOF ol and e o
(X) H.C.F..af 510 ant s s s
(xi) If x divides y exactly; HC.F. of xand y = .............
(xii) HC.F. of 17 4,9 ant 8 = i e

2. State True or False
() 1 is a factor of every number.
(i) Every non-zero number is a factor of itself.
(i) Every number (greater than 1) has atleast two factors.
(iv) Prime factors of 9 are 1 and 3.
(v) HC.F. of 2 and 4 = 4.
(vi)j H.C.F. of 3 and B = 3.
(vil) H.C.F. of 18 and 25 = 18.
(vili) 18 and 25 are co-prime numbers.
(ix) If H.C.F. of numbers x and y is y; the number x is exactly divisible by y.

3. Use the common factor method to find the H.C.F. of the following :

(i) 35 and 40 () 55 and 84 (i) 28 and 70
(iv) 18,27 and 36 (v) 48,60 and 84

4. Use the prime factor method to find the H.C.F. of :
(1) 30 and 75 (i) 12,8 and 16 (i) 108 and 144

(iv) 90, 126 and 198 (v) 56, 140, 168 and 224

5. Use the division method to find the H.C.F. of :
J) 175 and 275 (i) 324, 630 and 342 (iii) 135, 441 and 576
(iv) 143, 169, 221 and 299 (v) 512, 456, 344 and 296.
6. Find the greatest number which divides 533 and 287 leaving no remainder.

7. Use division method to find the largest number which may divide numbers 675, 825
and 450 completely.

8. Find the H.C.F. of :
(i) 23x52 and 42x 5% (i) 32x4°x73x 17 and 3 x 42 x 53 x 192

28
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| MULTIPLES AND COMMON MULTIPLES
1. Multiples :

Multiples of a given number are those numbers which can be divided completely by the
given number.

For example :

Multiples of 4 are 4, 8, 12, 16, .................... . etc., and each of these numbers is exactly
divisible by 4.
Similarly, multiples of 5 are : 5, 10, 15, 20, 35, ..............., etc.;
multiples of 7 are : 7, 14, 21, 28, 35, ................. , etc., and so on.

2. Common multiples :

Common multiples of two or more given numbers are the numbers which can exactly be
divided by each of the given numbers.

For example :

(@) Multiples of 3are: 3, 6,9, 12, 15,18, 21, 24, ................, etc.
Multiples of 4 are : 4, 8, 12, 16, 20, 24, 28, .................... , etc.
. Common multiples of 3 and 4 = 12, 24, 36, .................., etc.
It can easily be seen that each of the common multiples 12, 24, 36, etc., is exactly
mwm 3 and 4.
(b) Multiples of 2 are : 2, 4, 6, 8, 10, 12, 14, 16, 18, ............. , etc.
Multiples of 3 are : 3, 6,9, 12, 15, 18, 21, ..............., etc.
Multiples of 6 are : 6, 12, 18, 24, 30, .........cccceeery etc.

. Common multiples of 2, 3 and 6 = 6, 12, 18, etc.

|w1~lm also, each common multiple 6, 12, 18, etc., is exactly divisible by 2, 3 and 4.

LEAST COMMON MULTIPLE (L.C.M.)

The least common multiple of two or more given numbers is the least number which is
exactly divisible by each of the given numbers.

In Example (a), given above, 12 is the least common muitiple (L.C.M.) of 3 and 4.
And, in Example (b), given above, 6 is the L.C.M. of 2, 3 and 6.

3.7 | METHODS OF FINDING L.C.M.

1. Prime factor method :

Steps : 1. Resolve each given number into its prime factors and express the factors
obtained in exponent form.

2. Find the product of the highest powers of all the factors that occur in any of
the given numbers.

3. The product obtained in Step 2 is the required L.C.M.

29
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Example 8 :
Find the L.C.M. of 18, 24 and 60.
Solution :
Step 1: Resolving each given number into its prime factors.
18=2x3x3=2x3?
2 =2x2x2x3=2"%3  and
B0=2x2x3x5=22x3x%x5
Step 2: The product of all the factors with highest powers
=23x3Px5=2x2x2x3x3%x5=2360
Step 3 : Required L.C.M. = 360 (Ans.)
Example 9 :
Find the L.C.M. of 60, 32, 45 and 80.
Solution :
r60=2x2x3%x5=2%x3xb5, 82=2x2%x2%x2x2=2°
45=3x3x5=32%x5 and 80=2x2x2x2x5=24%x5
.. Required L.C.M. =2°x32x5=32x 9 x5 =1440 (Ans.)

2. Common division method :
Steps : 1. Write the given numbers in a horizontal line, separating them by commas.

2. Divide them by a suitable prime number, which exactly divides atleast two
of the given numbers.

3. Write down the quotients and the undivided numbers (if any) in Step 2, in a
line below the first.

Repeat the process until you get prime numbers as dividend.

5. The product of all the divisors and the numbers in the last line (prime
dividends) will be the required L.C.M.

Example 10 :
Find the L.C.M. of :
(i) 18, 24 and 60 (i) 60, 32, 45 and 80
Solution :
() 218, 24,80 (i) 2160, 32, 45, 80
219, 12, 30 2|30, 16, 45, 40
3] B8 18 2] 15; 8, 45, 80
g 29 2] 15, 4,48 10
S LCMis 22 %X 3 X3 X2XS 5115 2,830
= 360 (Ans.) 3 8,2 g
anar
S LOM =2X2X2X2K 5
= 1440 (Ans.)

30
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Example 11 :
Find the smallest number which when divided by 36, 54 and 90 leaves no remainder.
Solution :

According to the definition of least (smallest) common muiltiple,
Required number = L.C.M. of 36, 54 and 90

Since, 36 = 2x2x3x3=22x3°
54 = 2x3x3x3=2"x33
and, 90 = 2x3x3x5=21x3°x5

. Required smallest number
= 22x33x5'=540 (Ans.)

Example 12 :

(i) Find the least number which when divided by 12, 21 and 35 will leave the same
remainder 6 in each case.

(i) Find the least number which when increased by 8 is exactly divisible by 24, 32 and 36.
Solution :
(i) | Required number = (L.C.M. of 12, 21 and 35) + 6.

12=2x2x3=22x3, 21=3x7 and 356=5x7
= L.CM.of12,21and35=22x3 x 7 x5 =420
Required least number = 420 + 6 = 426 (Ans.)

(i) | Required number = (L.C.M. of 24, 32 and 36) - 8.
24 =2x2x2x3=23x3, 32=2x2x2%x2x2=2°
and, 36=2x2x3x3=2%2x3°
— L.C.M. of 24, 32 and 36 = 2° x 32= 288 ,
Required least number = 288 — 8 = 280 (Ans.)

Example 13 :

Show that the product of the numbers 60 and 84 is equal to the product of their H.C.F.
and their L.C.M.

Solution :
Since, 60=2x2x3x5=22x3x5 and 84=2x2x3x7=22x3x7
Their H.C.F. =22 x 3 =12 and their L.C.M. =22 x3 x5x7 =420
The product of the given numbers = 60 x 84 = 5040
And, product of their H.C.F. and L.C.M. = 12 x 420 = 5040
= The product of the glven two numbers = Product of their H.C.F. and L.C.M.

31
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| e qj%’.k -\fl;ag, J
() H.C.F. of given two numbers = roductof the nimbers A i
¥ : _ Product of the numbers e
(i) L.C.M. of given two numbers = TherHGF. .
. TheirH.C.F. x their L.C.M.
(iii) One of the two given numbers = T e e 3 A

Example 14 :

Two numbers are 32 and 48. Find their H.C.F. Use the H.C.F. obtained to find their
L.C.M.

Solution :
»32=2x2x2x2x2=2" antl 48 =3 %8 X3 k8 ==
H.C.F. = 2*= 16 (Ans.)
Since, the product of the given two numbers
= Product of their H.C.F. and L.C.M.
32 x 48 = 16 x LGN
32x48
16

Directly : Required L.C.M. =

L.C.M.

= 96 (Ans.)

Product of the two numbers
Their H.C.F.

32 x48
16

= 96 (Ans.)

ACTIVITY -1 :

1. Express 28 and 45 as the product of their prime factors :
28=2x2x7ANAAS =0 X O X &

2. |s there any prime factor common to both these numbers? Obviously; No.
Here, 28 and 45 are called co-prime numbers.

Two natural numbers, which do not have any common prime factor are called
co-prime numbers. e

For example : 8 and 15, 35 and 36, 18 and 125, etc.

ACTIVITY - 2:

1. Find the L.C.M. and the H.C.F. of natural numbers 28 and 45.
Since, 28 = 2 x2x7.and 45 =. 3.8 w8
LOCM. = 2 x2x3 %3 %5 x7=1280

and, H.C.F. = 1, as no prime factor is common and every natural number is always
divisible by 1.

L.C.M. x H.C.F. = 1260 x 1 = 1260

32
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2. Find the product of the given natural numbers 28 and 45.
Their product = 28 x 45
= 1260
= Product of L.C.M. and H.C.F. as obtained above.
CONCLUSION :
1. When two natural numbers do not have any common prime factor; they are called
2. For any two co-prime numbers, their :
(i) L.C.M. = The product of the numbers.
(i) HC.F. = 1.
EXERCISE 3 (B)
1. Find the least common multiple (L.C.M.) of :
(i) 90 and 120, (i) 63 and 70,
(iii) 35,49 and 56, (iv) 208, 225 and 240,
(v) 91, 65, 39 and 130.
2. Find L.C.M. of :
(i) 18, 63, 30 and 45, (ii) 14, 56, 91 and 84,
(i) 64, 56, 72 and 224.
3. What is the smallest number, which is exactly divisible by 36, 45 and 63 ?
4. What is the least number, which when divided by 98 and 105 has, in each case, 10
as remainder ?
Find the least number that, on being increased by 8, is divisible by 21, 35 and 49 ?
6. Find the least number that, on being diminished by 8, is exactly divisible by 32, 36
and 40.
7. The product of two numbers is 20736 and their H.C.F. is 54. Find their L.C.M.
8. The product of two numbers is 396 x 576 and their L.C.M. is 6336. Find their H.C.F.
9. The L.C.M. of two numbers is 2079 and their H.C.F. is 27. If one of the numbers is
189, find the other.
10. The H.C.F. of two numbers is 119 and their L.C.M. is 11781. If one of the numbers is
1071, find the other.
11. Find which of the following pairs of natural numbers are co-prime :
(i) 24 and 150 (i) 51 and 64 (iii) 105 and 88.
12. (i) Are the numbers 32 and 45 co-prime ?

(i) If the numbers 32 and 45 are co-prime, write the values of their H.C.F. and L.C.M.

13. Find the H.C.F. and the L.C.M. of 96 and 60. Then show that the L.C.M. is exactly

ymbers, their L.C.M. is always divisible by their H.C.F.
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