HCF and LCM
of Numbers

Factors

A number 'd is said to be the measure or factor of an other
number b’ if it measures or divides the number b without leaving a
remainder,
eg, (i) 4 is a factor of 16 as 16 =4 X 4
(i) The factors of 729 are 9, 9, 9 as
79=9x9%x9

Prime Factors

A factor may have other factors, then these can be again
factorized such thac all factors are prime numbers, then the
factors are called prime factors. eg,
(i) 729 has factors 9% 9% 9
Bur 3x3x3x3x3x3 are prime factors of 729,
(ii) 72 has factors 8¢ 9,bur 2 x 2 % 2 % 3 X 3are prime factors of
72

Least Common Multiple (LCwm)

Common Multiple A common multiple of two numbers is
a number which is exactly divisible by each of the given numbers.

eg. 30 15 a common mulkiple of 2, 3, 5, &
Least Common Multiple The least common multiple of

two or more given numbers is the least number which ig exactly
divisible by each one of them.

eg. 42 is the common multple of 2, 3, 4, 7,

84 is the common multiple of 2, 3, 4, 7. But, 42 is the LCM of &3
4, 7 as it is least among tne two.

Methods of Finding LCM

1. LCM by Factorization Write down the prime factors
of the given numbers. Then, the LCM is the product of the
highest powers of all the factors.

Example 1. The LCM of 30, 250, 490 is
(a) 46750 (b) 36750 (c) 26750 (d) None of thes
Sol. (b) Here, 30=2x3¥%5
250=5%5%2X5=2%5

and 490=7X7X2x5=2%5%7"

5 LCM of the number=2x5 %7 %3
=2%125% 49%3 .
=250 §9%3
=36750

2 To Find the Least Common Multiple of More
Than Two Numbers by Factorization Divide 3!
number or as many as possible by such a prime comman
divisors as may be contained in them and then multiply
together the divisors and the final quotients.

Example 2. What is the LCM of 30, 250, 4907
sufﬂfgjﬁ?su (b) 26750 (c) 36750 (d) 46750

2 130, 250, 490
3115 125 3245

5 I5 125, 245
S[L 25 4
S(L 5 4
711 1, 49

it £

5 1
LEM=2x3x5x5x5x?x?
=2x3x%5 x77 = 36750

Highest Commop Factors

nC:r:;;:c;:la ,:acgur A common factor of two OF
. umboer which divides each of them exactly:
€. 2 is common facror of 2,10, 20

? i
nghﬂ-l' Common Factor When two or more numbe!

the greatest number which divides each of them exactly.
8. HCF of the numbers 18 and 24 is 6

(HCF)



R
Mgthods of Finding HCF
ﬁci-j{;y pivision Method
n‘ﬁh:d ‘the HCF by division, divide the largest number by the
ler one. Now, you will get the remainder, divide the divisor by

:.' remainder, Repeat this process until no remainder is left, the
lacr divisor used in this process is the desired greatest common

example 3. The HCF of 2923 and 3239 is
(a) 69 (b) 71 (c) 75 (d) 79
Sol. () Here,
! 2923)3239(1
2923
316)2923 (9
2844
79)316(4
316
X

i

Hence, HCF =79

Example 4. The HCF of 204, 1190 and 1445 is
(a) 85 (b) 15 (c) 17 (d) 15
“Sol. (c) Here,
1190)1445 (1
190
255)1190(4
1020
170)225(1
20—
85)170 (2
A0
—_—
Here, HCF of 1190 and 1445 is 85.
Now, 85)204(2
110
34)85(2
68
17)34(2
34
n
Here, HCF of 85 and 204 is 17.
So, HCF of 204,1190 and 1145 is 17.

.HI:F by Prime Factorization

‘White the given number into prim
- Product of all the prime factors common 0
product is the required HCF of numbers.

e factors and then find th_e
all the numbers, This
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EXample 5. The HCF of 63 and 81 is

(a) 7 (b) 8
(c) 9 (dn
Sol. (c) Here, 63=7%3%3 and 81=3x3x3x3
! HCF=3x3=9
Example 6. The HCF of 65, 75 and 105 is
(a) 4 (b) 5
(c) 6 (d) 8
Sol. (b) Here, 65=13x5
75=5x5x3and 105=21X5=7 X3 X5
HCF =5

Formulae to be Remember
O Product of two numbers = (Their HCF) x (Their LCM)

O LCM of the numbar=. 0uct of numbers
HCF of numbers  —

Product of numbers
O HCF of th oL i bl
i She: oo LCM of numbers

LCM of the numbers x HCF of the numbers

Second number
HCF of numerators
LCM of denominators
LCM of numerators
HCF of denominators

a One number =
O HCF of fractions=

o LCM of fractions =

Example 7. The HCF of %. ?% is

(a) 12 (b) 22
5 5
(4] % (d) None of these

Sol. (a) HCF of numerators ie, 14, 21 and 7 is 7 and LCM of
denominators ie, 5. 5 and § is 5. So, HCF of given fractions =§ar 'IE

Points to be Remember

0 The greatest number that will divide x, y and 2 leaving remainders
a, b and ¢, respectively is given by HCF of (x —a), [y = b}, (z ~¢)

o The least number which, when divided by x.y and Z leaves the
remainders &, b and ¢ respectively is given by [LCM of [x.y, 2}~ pl,
where p={x —a)=ly =bl=lz-cl i

o The least number which when divided by x,y and 2 leaves the same
remainder A in each case is given by [LCM of (x,y, z)+ Al

0 The greatest number that will divide x,y and 2 leaving the same
remainder in each case is given by [HCF of |x —y|.ly —z|.|2 = x|




Exercise ot &

. The HCF of 185, 333 and 481 is 15. The

(a) 74 (b) 37 () 38 (d) 78
. I x=2"x3? x5' and y=2* x3* x5 x7, then HCF of x
and y is
fa) 180 (b) 360 (c] 540 (d) 35

. The product of two numbers is 960. If HCF is B, then

the numbers are

(a) 24, 40 (b) 8, 120 or 24, 40
[c) B, 140 {d) None of these
4. The product of HCF and LCM of 14 and 16 is
{a) 2 (b) 12 (c) 224 (d) 112
5. The HCF of 5/6, 10/18, 25/36 is
5 25 25 5
) == b) == i d) =
“aa {]IE Icljﬁ H1B
6. ThelCM of .23 4,
2'1'4'5
[a) 42 b) 24 (e} 12 (d) 4/5
7. oMol X, 2 and L i
5 10 15
2 8 4
g~ b) = 20 (d) 16 =
(a) - (b) = () =

9.

10.

11.

12.

13.

14.

LCM of 2* x3x5 and 2' x5x7 is
fa) 22 x3x 5 x7 o] 2*x5%x7x3
) '%3x5x7 (d) 2 x3x5x%7

Consider those numbers between 300 and 400 such
that when each number is divided by 6, 9 and 12, it
leaves 4 as remainder in each case. What is the sum of

the numbers? (CDS 2010 1)
{a) 632 (o) 764 [c) 1080 (d} 1092
The least number which when divided by 5, 6, 7 and 8
leaves a remainder 3, but when divided by 9 leaves no
remainder is
(a) 3246 (b) 1863 (c) 1368 (d) 1683
The least number divisible by 12, 15, 20 and is a

perfect square is
(a) 900 (b) 400 [c) 36 (d) 256

The largest number which divides 133 and 245 leaving
a remainder 5 is

(a) 17 (b) 15 (c) 8 (d) 16
The HCF of two numbers is 1/5th of their LCM. If the
product of the two numbers is 720, then the HCF of
the numbers is

fa) 13 (b) 12 fc) 14 (d) 18
Let p, g r be natural numbers. If m is their LCM and n
is their HCE consider the following
I. mn= pgr iff each p,q r is prime.
II. mn=pgr iff p,q r are ralatively prime in pairs,

Which of the above isfare correct? (CDS 2008 |)
(a) | only (b] Il only
(c) Both | and Il (d) Neither | nor I

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27,

i PR .

LCM of two numbers is 39780 and their ratiy
15. Then, the numbers are . &

13
315 (b) 2652, 3060 ¢
}:} Efé 685 (d) None of these'
The HCF of 11, 1.1, 0.11, 0.011 is o 3
[:| oot (o) 1 [c) 0.1 (d) 0111

The LCM of two numbers is 14 times their HCg
sum of LCM and HCF is 600. If one of the numbe
80, then the other is
[a) 65 (b) 280 (c) 25 (d) 45
Four bells begin to toll together and toll, respect;
at intervals of 5, 6, 8 and 12 s. How many times
they toll together in an hour excluding the one at

start?
(a) 10 [b) 19 (¢) 13 (d) 9

Two ropes of length 28 m and 36 m are o be cut iy
bits of same length. The greatest possible length o
each is

fa 7 () 3 () 4 (d) 5 |
The largest size of handkerchiel's which can be
from a cloth having length 275 m and breadth 75 |
is

fa) 25em () 30em () 24 em  (d) 29 om
If ‘' is a prime number, then HCF of ‘a’ and (a +1)is

fa) 1 (b) o

[¢) olo+1) [d) Mone of these

If 'b' is a prime number, then LCM of 'b' and (b+1)is
(a) blo+1) (o) &7 &) b (d) (b+1)

There are 28 mango trees, 42 apple trees and u
orange trees have lo be planted in rows such that €
row contains the same number of trees of one vanel
only, then minimum number of rows in which
above trees may be planted is
a) 13 (b) 12 ) 11 (d) 10

A heap is to be formed with lots of 8, 10 and B -
pebbles of different colours. The smallest numbef
pebbles in the heap is

(a) 121 (b) 120 [c) 110 (d) 8

What is the greatest number which divides 3.‘?‘2}::
and 627 so as to leave the same remainder ;“ 2008l

case? (cD
(a) 47 (b) 43 () 37 (d) 3¢
What is the least number which when divided t;’rl'ﬂ-

72 and B4 leaves the remainders 25, 55 2"l
(s 2

respectively?
(a) 521 (b) 512 (c) 504 (d) 487

21 mango trees, 42 ap and®
' ple trees and 56 or
have to be planted in rows such that each row Cﬂvﬁw;
ge sail::_e number of trees of one variety G“JE'E:,E i
& minimum number of rows in which the a
m?y:: be planted? = (c0$ o
al 3 [b) 15
e} 17 [di 20



~ 98. A person has four iron bars whose lengths are 24 m
36 m, 48 m and 72 m, respectively. This person wants
_ to cut pieces of same length from each of four bars
What is the least number of total pieces if he is to cut
without any wastage?

. Here, 185=5%37:333=3%3x37: 481=13x37

. The HCF of 185, 333 and 481=37

. x=2x3"x5'and y=2'x3'x5%7

= HCF = Common power of prime =2% x 3% x5=180

. As HCF of numbers is 8,

So, it as facror of both.

Here, 64 is factor of product

Mow, as 960+ 64=15

Mow, prime factor of 15=3x50r 1X15

Hence, numbers are 8¢ 1=8,8x15=120

ar Bx3=248x5=40

.~ Numbers are 8, 120 or 24, 40.

. Product of HCF X Product of LCM = Product of numbers
=14x16=224

_HCFof510,25 _ 5

T LCMof 6,1836 36

LCMof1,23.4 _12

. Here, ICM=———————=—=12

HCFof23,45 1

LCMof 4,37 _ 84 4
H L M:____——=1-—516“‘
A HCFof5,10.15 5 5

. HHE.ﬂya:ijxSandﬁsf}(SK?’ then
LCM = prime factor with highest power =2 X3X5x7

LEM of (6, 9, 12) =36

-~ Number i rm of 36p + 4.

Since, the r:qﬂ-:ere;ﬂ number IFI:f:1:'u'c.|"m=.-|'| 300 and 400.

i p=9 and 10

<. Required sum = 328 + 364 = 692

Here, the number which is completely divisible by 5. 6.7 and 8
i LCM of 5, 6, 7, 8, ie, 1680 and add 3 2 remainder.

S0, number = 1680 4 3= 1683

Here, HCF
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the same time at 8:00 am, at what time will they all
ring together next? (CDS 2007 1)

(a) 1 MEn past 8:.00 am [b) 2 min past 8:00 am
{c) 3 min past 8:00 am (d) 4 min past B:00 am

(Cos zoo7 M)
(a) 10 {b) 15 (o) 20. (d) 25 30. E\;{;{ nu;lnbers have 16 as their HCF and 146 as their
29. A bell rings every 5 s. A second bell SR . How many such pairs of numbers are there?
! i cDs
', .and a third one rings every 8 s, If all the three ring at {a) Zero (b) Only 1 (c) Only 2 [,;|].t Maw!ﬂﬂ]‘ ’
Answers
1. (b) 2. (a) 3. (b) 4. (c) 5. (a) 6. (c) 7
. . . (d) B. (c) 8. (a) 10. (d)
; . (a) 122 f;l ; 3. (b) 14, (c) 15. (b) 16. (a) 17.(b)  18.(a) 19. (c) 20. (a)
. (a) - (a) 3. (a) 24, (b) 25. (a) 26. (d) 27.{(c)  28.(b) 29. (b) 30. (a)

Hints and Solutions

11. LCM=2x2x3x5

2 1. 5. 20
2 |6 13 10
313 15 5
= 1 5 5
1 % 1

.. Required perfect square=2X2X3X3X5X5=900

12. When divide 133 and 245 by the number the remainder is 5, 50
find HCF of 133—5 and 245 -5
e, 128 and 240
Here, =
128)240(1
128
112)128(1
112
16)112(7
112
Tx
The number is 16, -
13. Let LCM =5, then HCF =x
Now, product of numbers =720
{+ HCF % LCM = Product of the numbers)
(5x)x =720
5x* =720
X' =144
=12

14. | Since, p.q and r are prime, then mn= pgr

I let p=6,g=5r=7
LCM (6, 5. 7) =210 HCF (6,5.7)=1
& mn=210%1=210 and par=6x5x7=210
mn= par
15. The numbers are 13x and 15x.
50, x is HCF. Now, HCF x LCM = Product of numbers
* % 30780 =13x X 15x

%o, here
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X% 39780 =13 % 15 X x°
39780
xX= =204
13%15
<. Numbers are 13 % 204 =2652 and 15 x 204 = 3060
M1 11 1n

16. HCF of (11, 1.1, 0.11, 0.011) = HCF nf(—.—.—.—]
110" 100" 1000

__HCFof(1,11.11,11) _
LCM of (1,10,100,1000) 1000

17. LCM =14 HCF and LCM + HCF = 600

14 HCF + HCF = 600

15 HCF =600

HCF =40

LCM=14X4E|=5&]
LCM x HCF _560)':40_'

Givennumber 80
18, Here, LCM of 5, 6, 8 and 12 is 360 so the bells will toll after 360 s.
S0, in an hour they will toll together = goxe

=00M

Other number = 280

=10 times

19. Here, the greatest possible length of piece is equal to HCF of 28
and 36. ie, 28=2x2X7
I6=2x2x9
HCF = 4and length of each piece =4cm
20. Largest size of handkerchief = HCF of 275 cm and 75 cm
=25cm

21. As prime number has only two factor 1 and the number,
So, HCF of aand{a+1)is 1.

22. As LCM of prime number and a number is product of numbers.
Le, bb +1) .
23. Here MCF of 28, 42 and 21is 7.
.. Number of rows of mango =2?S =4

2
Mumber of rows of apple = 4? =5

e s e

24.

25.

26.

27.

28.

29,

30.

Number of rows of orange = . 3

7 in the heap is LCMW
smallesc number of pebbles in t p
::; 15. So, the number of pebbles in heap =120,

Let the remainder be x.

Then, the given number will be (392 — ) (486 —x)and (6.,

(486 —x)— (392 —x) =94
(627 - x) — (486 — x)= 141
and (627 —x)— (392 — x)=235
HCF (94,141,235)=47
Here, difference = (42 —25)=(72—55)=(84 - 67)=17
Mow, LCM (42, 72, 84) =504
The required number =504 —17 = 487

The HCF of (21, 42, 56) is 7.
2 The minimum number of rows=3+6+8=17

24=12%2

36=12x3
48=12x4
712=12X6
HCF (24,36,48,72)=12
Total piece=24+34+44+6=15

Required time = LCM of (5,6,8)=120 s =2 min
Hence, all bells will ring 2 min past 8:00 am.
HCF of two numbers =16

and LCM of two numbers =148
Let the first number, x=16a
and the second number, y=16b

Now,

We know thar,
HCF x LCM = Product of two numbers
=5 16x146=xxy
= 16X 146= 160 % 16b
= axb=lq—5= 9125
16

The number of such pairs is zero, since, @ X b is not a intef*



