L.CM./H.C.F WORK SHEET

L.CM./H.C.F 6 OLD 2.5,2.6

6 NEW 1.2,1.3

9 NEW 3.9

10 OLD 3.6,3.7,38
0

1 NEW 3.2,3.3

Introduction:

e The Highest Common Factor (HCF) is also called as the Greatest Common
Divisor (GCD) or the Greatest Common Factor (GCEF).

e HCF(1,x)=1
o HCF (x,y) = x, if y is a multiple of x. For example, HCF (3, 6) = 3.

e If the H.C.F of two numbers is 1, then the numbers are said to be co-
primes or relatively prime. Here, the two numbers can both be primes as
(5, 7) or both can be composites as (14, 27) or one can be a prime and other
a composite as (11, 12).

Highest Common Factor (H.C.F) or Greatest Common Measure (G.C.M.) or
Greatest Common Divisor (G.C.D) :

The H.C.F. of two or more than two numbers is the greatest number that
divides each of them exactly. There are two methods of finding the H.C.F of a
given set of numbers.

1. Factorization Method: Express each one of the given numbers as the

product of prime factors. The product of least powers of common prime
factors given H.C.F.

1| Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




(APP&S LD]

2. Division Method: Suppose we have to find the H.C.F of two given
numbers. Divide the larger number by the smaller one, Now, divide the
divisor by the remainder. Repeat the process of dividing the preceding
number by the remainder last obtained till zero is obtained as remainder.
The last divisor is the required H.C.F.

Least common Multiple (L.C.M)
The least number which is exactly divisible by each one of the given numbers is
called their L.C.M.

. Factorization Method of Finding L.C.M.: Resolve each one of the given
numbers into a product of prime factors. Then, L.C.M. is the product of
highest powers of all the factors.

. Common Division Method (Short-cut Method) of Finding L.C.M.:
Arrange the given numbers in a row in any order. Divide by a number
which divides exactly at least two of given numbers and carry forward
the numbers which are not divisible. Repeat the above process till no two
of the numbers are divisible by the same number except 1. The product of
the divisors and the undivided numbers is the required L.C.M. of the
given numbers.

Product of two numbers = Product of their H.C.F. and L.C.M.)

H.C.F. and L.C.M. of Fractions:
1. HCE - H.C.F.of Numerators 2 LCM = L.C.M.of Numerators

L.C.M of Denomin ators H.C.F of Denominators

L.C.M is always greater than or equal to the largest of the given numbers.

L.C.M will always be a multiple of H.C.F.
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L.C.M / H.C.F Work Sheet

1. Find the HCF of the numbers 40 and 56 by division method.
AUGHHH6L (Pempuled 40 LOB@ID 56 &l 61ewTHEHSHE O.0L.ST. SHTemIsH.

Solution: 2 |40 56 2 |40, 56

2 |20 28 2 |20, 28
2 |10 14 2 (10, 14
5 5 7 5,7

Prime factorisation of 40 @ @ @ Dividing by the common factor 2,
Prime factorisation of 56 (in 3 steps)

The product of common factors of 40 and 56 HCF = Product of common factors
=2x2x2=28 and so, HCF (40, 56) = 8 =2x2x2=8

2. Find the HCF of the numbers 18, 24 and 30 by factor tree method.
18,24 wmpid 30 eFwi erewisefler 5.0LLET HTewHIS.

Solution:

Let us find the factors of 24

Let us find the factors of 18, 24 and 30 (use of
by tree method.

divisibility test rules will also help).

The factors of 18 are(1),(2),3),(6), 9 and 18.
The factors of 24 are(1),2),3), 4 ,(©), 8, 12 and 24.
The factors of 30 are(1),2),(3), 5,(), 10, 15 and 30.

The factors that are common to all the three given
numbers are 1, 2, 3 and 6 of which 6 is the highest.
Hence, HCF (18, 24, 30) = 6.

Note that we find that 1 is a trivial factor of all Here, 24 =2x2x2x3
numbers. Similarly, we can find the
factors of 18 and 30.

The LCM of two numbers is 432 and their HCF is 36. If one of the

numbers is 108, then find the other number.

& elewisemenr 16.8.0 432 o@BmId SeuBnlesr 10.6u.sT. 36. @  etewr 108
oTeoflev, LoMGWITT 6T6u6T 6T60T6R 7

Solution: We know that, the product of the two numbers = LCM x HCF
108 x (the other number) =432 x 36

The other number = (432 x 36) + 108 = 144
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The LCM of two co-prime numbers is 5005. If one of the numbers is 65,
then find the other number.

B FMTusT eawiseier W.8.10 5005. QT etewr 65 eT6led, LOBGMITT 61601 6160160
Solution: We know that, the product of the two numbers = LCM x HCF
As the HCF of co-primesis 1,

65 x (the other number) = 5005 x 1

The other number = 5005 + 65 =77

Find the H.C.F and L.C.M of % g 16 1nd 10

8L~ 27
28 161 & soure LBEID 15.8.L0 SHTewH.

3° 9 81’ 27

Solution:

HC.Fof 281610 2

LC.M.of 3,9,81,27 81
LC.M of 2,816,10 80

H.C.Fof 3,9,81.27 3

H.C.F of given fractions =

L.C.M of given fractions =

Find the H.C.F and L.C.M of 0.63, 1.05 and 2.1
0.63,1.05, 2.1 &1 18.0LM.61 1OBEID 15.8.10 SHT6w0TH.
Solution:

Making the same number of decimal places, the given numbers are 0.63,
1.05 and 2.10. Without decimal places, these numbers are 63, 105 and 210.
New .. H.C.F of 63, 105 and 210 is 21
H.C.F of 0.63, 1.05 and 2.1 is 0.21.
LCM of 63, 105 and 210 is 630
~L.CM. of 0.63, 1.05 and 2.1 is 6.30

Find GCD of the following:
SIS UBBIBEG L5.CLIT.BT SHTeuH.

(i) 16x3 y?, 24xy3z
(i) (y? + 1) and (y>-1)
(iii) 2x2 - 18 and x2 - 2x - 3
(iv) (@ -b)? (b -c)* (c - a)*
Solution:
i. 16x3y2=2x 2 x 2 x 2 X x3y2 =24 x x3 X y?2
=23x2xx2xxxy2
24xyPz =2 X2 X2X3IXxXYy3IXZz=BXFIXxxXydx7
=23><3Xx><y><y2><z
Therefore, GCD = 23 xy?
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iyl +1=y?+1B=(y+1) (y2-y+1)

y2-1=y2-12=(y+1) (y-1)
Therefore, GCD = (y + 1)

iii. 2x2 - 18 = 2(x? - 9) = 2(x? - 32) = 2(x+ 3) (x - 3)
x2-2x-3=x2-3x+x-3
=x(x-3)+1(x-3)
= (x-3) (x + 1)

Therefore, GCD = (x - 3)

iv. (a-b)% (b-c)3 (c-a)*
There is no common factor other than one.
Therefore, GCD =1

Find the GCD of the polynomials x* + 3x3 - x - 3 and x3 + x2 - 5x +3.
(x* + 3x3 - x = 3) wBpIb (3 + X2 - 5x +3) QFW  LOWIBILIL|SBCHTEN6UBET6GT
15.GUT.61.  STEWIS.
solution:
Letf(x) =x*+3x3-x -3 and g(x) =x3+x>-5x +3
here degree of f(x) > degree of g(x). Divisor is x3+ x2 - 5x + 3

X+2 x-1

X3 +x2-5%+3

X +3x° +0x*—x-3 X+ x* —5x+3

x* 4+ x* =5x% +3x (-) X3 +2x% —3x

2x3 +5x* —4x -3 —x*=2x+3
2x3+2x*-10x+6 (-) —x*-2x+3

3x* +6Xx-9 0 — remainder
3x2 + 6x -9 =3 (x2 + 2x - 3) 3 is not a divisor of g (x) remainder = 0
Therefore, GCD (f(x), g(x)) = x>+ 2x -3

Find the LCM of the following.
(i) 35a2 c3 b, 42a3cb?, 30ac? b3
(i) (@-1)°(a+3)3 (a-2)2 (a-1)3(a + 3)*

i. Now, LCM of 35,42 and 30is 5 x 7 x 6 = 210
Hence, the required LCM = 210 x a3 x ¢3 x b3 = 210a3c3b?
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ii. Now, LCM of (a-1)5 (a+ 3)2 (a-2)2(a-1)(a+3)*is (a-1)
(@-2p

iii. Let us first find the factors for each of the given expressions.
X2+yd=(x+y) (X2 -xy +y?)
X2yl = (x-y) (2 +xy +y?)

Thus, LCM (x +y) (x> = xy +y?) (x -y) (x* + xy +y?)
= +y%) (¢ -y) =x0-y¢

The GCD and LCM of two polynomials are x + 1 and x¢ - 1 respectively. If
one of the polynomials is x3 + 1. find the other.
Bm UL SCHTmeuGeTeT  15.0UT.a1  BpId  WB.6uT  wepGw x + 1
w@pid X6 — 1. Gwebd, @@ UstBIILGECHTemar X3 + 1 eafled, BOBTEIMBS
BITCUIED.
solution:

GivenGCD =x+1and LCM =x¢ -1

Letf(x) =x3+1

We know that LCM x GCD = f(x) x g(x)

LCM xGCD _ (x*-1)(x+1)
f(x) —  xX+1

O+ (- (x+D)
B x®+1 -

Hence, g(x) = (x3-1) (x + 1)

=9g(x)=

(x} -1 (x+1)

5 Mark Questions

Find the L.C.M of 154, 198 and 286.
154, 198, 286 &1 15.8).10 sTewIsh.

The product of 2 two digit numbers is 300 and thier HCF is 5. What are

the numbers?
Brewily Fievds elemigbellenr GL(HSBSBLVET 300 WLBBID DeuBper W.0L.sT 5
6Ta0N60 9| I06UETHGIT WITene?

Wilson, Mathan and Guna can complete one round of a circular track in
10, 15 and 20 minutes respectively. If they start together at 7 am from the
starting point, at what time will they meet together again at the starting
point?
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alle0F6l, 6T WBMID GHeoim NHCWTT @h el L  eaugalevmer gBUTENSHUI6HT
R amemm (WemmGuw 10, 15 1o@mib 20 EHOLmseiled &Ml (P& GTBEIT.
SaUTHeT  OeTLESL  LeTelulled &meme0 7 WG QOBTEHEF  SHBBSH
TR0, SlauTael Wewihld 6IBuUTgH TS  YeiTellulled eeiiBred
FhSHILMTH6IT?

The LCM of two numbers is 210 and thier HCF is 14. How many such

pairs are possible?
B etewideiledr 5.8.0 210 oB@ID 15.6U.5T. 14 6TeimIeeneuTsl 615 SH6N60T 616001
GamemelT FTHSHWILDTGHLD?

7.5 Mark Questions

The LCM of two numbers is 6 times thier HCF. If the HCF is 12 and one of

the numbers is 36. find the other number?
B etemiderilen 15.8.0 Suevigl 15.6L.5T-aleT 6 WL MSTGW. 16.0U.6T. 12 1oBBID

@T elewl 36. 6I&flled LOBOMT(TH 6TENGTENEIED  HT6HIS.

Find the greatest number which on dividing 1657 and 2037 leaves
remainders 6 and 5 respectively.

abd 0SLIGUTlul eTewl &gl 1657 SL60 au@uUBL CuTgd 158 6 — ewwuid,
2037 60 au@UGBWL Curgl S-emwiud SH(HD?

Find the smallest number of five digit exactly divisible by 16, 24, 36 and
54.
16, 24,36, 54 o 8u1 eemimenmed aU@GUGBD OBFHANRUI eTerwT WIT?

x2 + 3xy + 2y?, x2 + 5xy + 6y? : find GCD
x2 + 3xy + 2y?, x2 + 5xy + 6y? Qeublest L5.GLIT.60 SHTEwIS.

10 Mark Questions

24 (6x* - x3 - 2x2), 20 (2x6 + 3x5 + x*) find GCD.
24 (6x* = x3 - 2x2), 20 (2x6 + 3x5 + x*) @paT 15.60UN.00. HTewIs.

Find the L.C.M of 10(9x2 + 6xy + y?), 12 (3x2 - 5xy - 2y?), 14 (6x* + 2x3)
10(9x2 + 6xy + y?), 12 (3x2 - 5xy - 2y?), 14 (6x* + 2x3) 8.8.0 sTewIsH.

11. The sum and difference of L.C.M and H.C.F of two numbers are 592 and
518 respectively. If the sum of the numbers be 296, find the numbers.
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B erewidellen 5.0U.aT 5.8.0 ular amBHe0 BBID alSHHWTFSHH6 (LPenmGL
592,518 Guwaib & erewideien FmBHe0 296 6160 DIeUCAICTITHM6TDH SIS,

(A) The LCM of 22 x 33 x5 x 72,23 x 32 x 52 x 74 2 x 3 x5 x 7 x 11.
22x33x5x72,23x32x52x74 2x3 x5 x7 X1 15.8.0 HT6ws.

(B) HCF of 3240, 3600 and a third number is 36 and thier LCM is 24 x 35 x
52 x 72, The third number is.
3240, 3600 wmmid cpepeugk oot Qeupplen B.0L.eET 36 BEBID BHe
.80 2% x 35 X 52 X 72 5163fl60  eLpGIIBTOUG] 6T6UT 61657601

15 Mark Questions

L.CM and H.CF of two polynomial is a3 - 10a? + 11a + 70 and a - 7
respectively. one of the polynomial is a? - 12a + 35 means find the
another.

B usoIILBHTemaIHe e 15.6L.aT wBpId 1W5.6ur. wompGuw a - 7 wBpib

a’ - 10az + 11a + 70. seuBpien @ Gsmemeu a2 — 12a + 35 erefled LBOMBT(H
Gaxmemer 6T6T60T?

Find the GCD of the polynomials x3+ x? - x + 2 and 2x3 - 5x? + 5x - 3
X3+ x2 - x + 2 wppib 2x3 - 5x2 + 5x - 3 a&i3  LeomII]  BHTeneimert et
15.QUIT.6). HTevT.

Find the HCF of 132, 104 and 208
132,104, 208 &1 15.0L.&BT HT6wIsSb.
i. using factor method / &nmyenll (WewBenwt LLIGTLIGSHS
ii. using division method / auggze0 (Wewpevw LwWeLGSHS

Find the H.C.F and L.C.M of %’%’1681 and 1%7
%,%,1%1, 10 07 10.0.8M. wBpId B.8.10 HTews.

L.CM. / H.C.F (Previous Year Questions)

Find the greatest number less than 10000 which is exactly divisible by 48,

60 and 64.

48, 60 LOBMILD 64 LY AN 6TEUITEB6ITTGL M:¥:3 gilwrs aUGLI{BLD,
10000-3 &l @Geombhs WHL Guflul elemTeneid HTeuIH
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CHENNAI

(GROUP 1, 2015, Section 3 Mark)

Find the smallest 5 digit number exactly divisible by 16, 24, 36 and 54.
16, 24, 36 wBE@ID 54 HHUW elewisenTed WHF FAWTS euGUEBLD. WsFFAnBw
WhH BeVHSH 616016060  SHIT6II5b.

(GROUP 1, 2013, Section 15 Mark-part b)

The traffic signal lights at three different road crossings change after every
36, 48, 64 seconds respectively. If they all change simultaneously at 7.30
hours then at what time will they again change simultaneously?

epadipl Coaupiul L. G (pendefled o eiten CUTHGHuTHEHI Fdbened allend @6l
(WpedmBuw 36, 48, 64 aleimgseiey Fdhered LOTBIH GBI DHI CPTBID 7  LD6woT
30 POLSHHe0 eeiim Gurev wTWID elelled WXIWMB  6hSH eI CHTHIHe0
PSIIMILD &Il GUImev OTMID 6160 HETHB(HB.

(GROUP 1, 2013, Section 3 Mark)

The LCM of two numbers is 14 times of their HCF. The sum of LCM and
HCF of those number is 600. If one number is 280 then find the other

number.

Bm oeuisener  OFFAM  OUTHIDL BISTETIH — Slewauberien LG — CQuTg
syeniulesr 14 LMSTGWD. WBFHAB GuUISHIOL MG wBpd  BHEL@m Curg
smyeniuler  gmBHed 600 SUGD. e  elewiewiTerd 280  eTedlled  LOBEMIT(H
61600T6EMCI0T D BITEHOT .

(DEO, 2015, Section 3 Mark)

L.C.M. of two numbers is 14 times their H.C.F. The sum of L.C.M. and
H.C.FE. is 600 if one number is 280 then find the other.
(GROUP 1, 2017, Section 8 Mark)
@rewi(h elewisemer 5.0UT.0 14 wLMIG W.0uren o6 @eplider, 15.6ur.iw,
B.0ur.en aler gl B OFTens 600 seamp, @i e 280 o Soinle, wHEBID
61GII6NENTEH  BHTEIIRLD.
8 10

Find the HCF and LCM of —,=— and 32
9 27 81

ayfwepper 18.0u.sm (HCF) wpmpw 18.6urw (LCM) srems.
(GROUP 1, 2019, Section B, 15 Mark)
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