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 7are:1and7

(d) Factorsof35are: 1,5, 7 and 35

(e) Factorsof20are: 1,2, 4,5 10 and 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
(i) Factorsof3are:1and3
(i) Factorsofd4are:1,2and4 and soon

(d) Every natural number has an infinity number of multiples.
e.g., (i) Multiplesof 1are:1,2,3,4,5, ......
(i) Multiples of 2 are : 2, 4, 6, 8, 10, .......
(iii) Multiplesof 3are:3,6,9, 12, .......
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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) .- Factors of 6 =1, 2, 3 and 6 and factors of 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) 10 and 15 (ii) 14, 21 and 42
Solution :
1 e Factors of 10 = 1,2, 5and 10
and, factorsof 15 = 1,3,5and 15
-. Common factors of 10 and 15=1 and 5 (Ans.)
(it) = Factors of 14 = 1,2, 7 and 14

factorsof 21 = 1, 3, 7 and 21
and, factorsof42 = 1,2,3,6,7, 14, 21 and 42
.. Common factors of 14,21 and 42 =1 and 7 b (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.
() 36=2%x2%x3X%X3
(i) 108=2x2x3X8x3
(iii) 225=3x3x5x5 andsoon
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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, 3and 6
— Highest common factor of 18, 24 and 36 = 6

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 :
(i) Step1: 84=2x2x3x7and 105=3 x5x7
Step2: HCF.=3x7=21 (Ans.)
(i) Step1: 124=2x2x31, 206 =2x2x2x37 and 228=2x2x3x 19
Step2: HCF.=2x2=4 (Ans.)
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Alternative method :

() Step 1: 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=2x2 x31 =22 x 31,
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. =90 (Ans.) S HCF=213 (Ans.)
Example 5 :
Find, using division method, the H.C.F. of :
(i) 18 and 30 (i) 75 and 180
Solution :
(i) Step1: 18 )30 ( 1 75 )180( 2 y
18 150
Step 2 : 12 )18 (1 30 )75( 2
12 60
Step 3 : 6 )12( 2 15 )30 (2
12 30
X X
.. H.C.F. =6 (Ans.) & GEE =015 (Ans.)
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Example 6 :
Find the H.C.F. of 184, 230 and 276.

Solution :

,i “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 )24 (2
= 12 (Ans.) kg
LA
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, etc.

2. The H.C.F. of two co-prime numbers is always 1 (unity).
. HCF.of 16 and25=1, H.C.F. of 18 and 49 =1 and so on.
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EXERCISE 3 (A)
1. Fill in the blanks :
() 2 ey e e B e e e S
(i) FaCIOTS Dl Dt s ac ok aissieers vt ins ienibtagssssanses
(Ul)  TRCTONS IO BR2m ol s i ST T e e
(V) ' Factors Of Q0= | .. e O Eaes Tl s
(v) Common factors Of @ antiB =" .. .. o iitreseserasernsines
(vi) Common factors of 18 and 36 = ............cccceeennnn.
(VII} Prime 1actors QF8g = ... ....ociiaciincsiissmaseasass
(Vi) IO TAGIOrS OF B s et e e, e e e serter S
(IX] MG P Ol S ANt e T
() H.C.F..al 815 ANt 38 & e alinios i veraiseeesssasss
(xi) If x divides y exactly; HC.F. of xand y= .............
() HCF. of 154 O i 8 = s it s T IR

2. State True or False :
(i) 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.
(vij H.C.F. of 3 and 6 = 3.
(vi) H.C.F. of 18 and 25 = 18.
(viii) 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 :

() 35 and 40 (i) 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 :
() 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 :
(i) 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 :
() 22x52 and 42 x 5% (i) 32x45x73x 17 and 3 x 42 x 53 x 192
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3.5 | 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, .................oo, 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, .............cceeery 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
divisible by both 3 and 4.
(b) Multiples of 2 are : 2, 4, 6, 8, 10, 12, 14, 16, 18, ............. , efc.
Multiples of 3are : 3, 6,9, 12, 15, 18, 21, ..., etc.
Multiples of 6 are : 6, 12, 18, 24, 30, .................. , etc.

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

| Here also, each common multiple 6, 12, 18, etc. s 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 (&), given above, 12 is the least common multiple (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.
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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 =2 X 83 =2x3F,
24 =2x2x2x3=2°x3 and
B0=2x2x3x5=22x3x%x5
Step 2 : The product of all the factors with highest powers
=29 x3ex5=2x2x2%x3x3x5=360
Step 3 : Required L.C.M. = 360 (Ans.)
Example 9 :
Find the L.C.M. of 60, 32, 45 and 80.
Solution :
> 60=2 x2x3xb=2°x3xb5, 82 = 2% 2%2%2x2=2>
45=3x3x5=32%x5 and 80=2x2x2x2x5=2%%x5
. Required L.C.M. =2°x3°x5=32x9 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.

4. 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 :
(i) 2|18, 24, 60 (i) 2|60, 32, 45, 80
219, 12,30 2130, 16, 45, 40
3| 9,6, 15 2| 15, 8, 45, 20 '
;2,0 2| 15, 4, 45,10
SLCM =2x2x3x3%x2%5 51 15, 2,45:5
= 360 (Ans.) 3 3,2, 9
T2E3
S LICM,. =2Xx2X2X2X5x3%x2%x3
= 1440 (Ans.)
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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 muitiple,
Required number = L.C.M. of 36, 54 and 90

Since, 36 = 2x2x3x3=22x3?
54 = 2x3x3x3=2'x3°
and, 90 = 2x3x3x5=2"x32x5
. 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 35=5x7
— LCM.of12,21and35=22x3x7 x5 =420
Required least number = 420 + 6 = 426 (Ans.)

(ii) ‘Ragulred number = (L.C.M. of 24, 32 and 36) — 8.
04 =2x2x2x3=2%3x3, 32=2x2x2%x2x2=2°
and, 36=2x2x3x3=22x3?
— L.C.M. of 24, 32 and 36 = 2° x 3°= 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=2x3x5 and 84=2x2x3x7=22x3x7
Their H.C.F. =22 x 3 =12 and their LC.M. =22 x3x5x 7 =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 given two numbers = Product of their H.C.F. and L.C.M.

F il Wy g T A

- product of two given numbers = the product of their H.C.F. and L.C.M.




() H.C.F. of given two numbers = Product of the E"mmm- B . i’. i.ﬂ"!i}?f;_‘?ﬂ“
Their L.C.M. Bca. SR 1
; . _ Product of the numbers L
(i) L.C.M. of given two numbers = Their HCF. .
: TheirH.C.F. x their L.C.M.
(i) One of the two given numbers = T ar e :

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 :
o 32=2x2x2x2x2=2"and 48=2 X2 x 2 x2x3=2"% 3
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 x48 = 16 x L.C.M.

32x48 _
16

L.C.M. 96 (Ans.)

Product of the two numbers
TheirH.C.F.
32x48

18: .

Directly : Required L.C.M. =

96 (Ans.)

ACTIVITY -1 :

1. Express 28 and 45 as the product of their prime factors :
28=2x2x7and 45 =3 % 3 X 5.

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.

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

i >4

ACTIVITY - 2:

1. Find the L.C.M. and the H.C.F. of natural numbers 28 and 45.
Since, 28 = 2x2x7 and45 =3 x.3 x5
LCM. =2x2x3x3x5x7=1260

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
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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
| co-prime numbers.
2. For any two co-prime numbers, their :
(i) L.C.M. = The product of the numbers.
(ii) 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 ?

Find the least number that, on being diminished by 8, is exactly divisible by 32, 36
and 40.

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.

10.

i A

12.

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.

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.

Find which of the following pairs of natural numbers are co-prime :
(i) 24 and 150 (i) 51 and 64 (iii) 105 and 88.

(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
divisible by the H.C.F.




	002_R
	003_L
	004_R
	005_L
	006_R
	007_L
	008_R
	009_L
	010_R
	011_L
	012_R
	013_L
	014_R
	015_L
	016_R
	017_L
	018_R
	019_L
	020_R
	021_L
	022_R
	023_L
	024_R
	025_L
	026_R
	027_L
	028_R
	029_L
	030_R
	031_L
	032_R
	033_L
	034_R
	035_L
	036_R
	037_L
	038_R
	039_L
	040_R
	041_L
	042_R
	043_L
	044_R
	045_L
	046_R
	047_L
	048_R
	049_L
	050_R
	051_L
	052_R
	053_L
	054_R
	055_L
	056_R
	057_L
	058_R
	059_L
	060_R
	061_L
	062_R
	063_L
	064_R
	065_L
	066_R
	067_L
	068_R
	069_L
	070_R
	071_L
	072_R
	073_L
	074_R
	075_L
	076_R
	077_L
	078_R
	079_L
	080_R
	081_L
	082_R
	083_L
	084_R
	085_L
	086_R
	087_L
	088_R
	089_L
	090_R
	091_L
	092_R
	093_L
	094_R
	095_L
	096_R
	097_L
	098_R
	099_L
	100_R
	101_L
	102_R
	103_L
	104_R
	105_L
	106_R
	107_L
	108_R
	109_L
	110_R
	111_L
	112_R
	113_L
	114_R
	115_L
	116_R
	117_L
	118_R
	119_L
	120_R
	121_L
	122_R
	123_L
	124_R
	125_L
	126_R
	127_L
	128_R
	129_L
	130_R
	131_L
	132_R
	133_L
	134_R
	135_L
	136_R
	137_L
	138_R
	139_L
	140_R
	141_L
	142_R
	143_L
	144_R
	145_L
	146_R
	147_L
	148_R
	149_L
	150_R
	151_L
	152_R
	153_L
	154_R
	155_L
	156_R
	157_L
	158_R
	159_L
	160_R
	161_L
	162_R
	163_L
	164_R
	165_L
	166_R
	167_L
	168_R
	169_L
	170_R
	171_L
	172_R
	173_L
	174_R
	175_L
	176_R
	177_L
	178_R
	179_L
	180_R
	181_L
	182_R
	183_L
	184_R
	185_L
	186_R
	187_L
	188_R
	189_L
	190_R
	191_L
	192_R
	193_L
	194_R
	195_L
	196_R
	197_L
	198_R
	199_L
	200_R
	201_L
	202_R
	203_L
	204_R
	205_L
	206_R
	207_L
	208_R
	209_L
	210_R
	211_L
	212_R
	213_L
	214_R
	215_L
	216_R
	217_L
	218_R
	219_L
	220_R
	221_L
	222_R
	223_L
	224_R
	225_L
	226_R
	227_L
	228_R
	229_L
	230_R
	231_L
	232_R
	233_L
	234_R
	235_L
	236_R
	237_L
	238_R
	239_L
	240_R
	241_L
	242_R
	243_L
	244_R
	245_L
	246_R
	247_L
	248_R
	249_L
	250_R
	251_L
	252_R
	253_L
	254_R
	255_L
	256_R
	257_L
	258_R
	259_L
	260_R
	261_L
	262_R
	263_L
	264_R
	265_L
	266_R
	267_L
	268_R
	269_L
	270_R
	271_L
	272_R
	273_L
	274_R
	275_L
	276_R
	277_L
	278_R
	279_L
	280_R
	281_L
	282_R
	283_L
	284_R
	285_L
	286_R
	287_L
	288_R
	289_L
	290_R
	291_L
	292_R
	293_L
	294_R
	295_L
	296_R
	297_L
	298_R
	299_L
	300_R
	301_L

