R HCF and LCM using prime factors

ROBINSON Worked solutions

This topic online

n Write down the lowest common multiple (LCM) of
3 6 9 18 54 (1 mark)

S4 s o mu(.t:.p(.e. of eve.rd number cn the List
SY = 3 x18=¢xT=9x€6=10 xd3=54Y =\

Scnce TH s :.tse.(.l. in the List, no smaller number con work, so the

LCM (s 59
S«

n Find the lowest common multiple (LCM) of 8 and 12. (2 marks)
Mu(.t;p(.e.s of 8: 9, 16, 24, 32
Mutteples og12:12, 24, 3¢

LCM =24

n A bus to Hull leaves a station every 12 minutes. A bus to York leaves the same station every 18
minutes. Both buses leave at 08:00.

At what time do they next leave together? (2 marks)
2 =2"%x3

18 =2 x 3*

LCM = 22 x3*=13¢

OR%:00 + 3¢ minvtes

0%:3¢

robinsontuition.com/gcse-maths-topics | free GCSE maths worksheets with hand-written solutions | Robinson Tuition Page 10of 6



n a. Write 84 as a product of its prime factors.
b. Write 126 as a product of its prime factors.
c. Find the highest common factor (HCF) of 84 and 126.
d. Find the lowest common multiple (LCM) of 84 and 126. (5 marks)

o)
B4 > 20N 42 5> 2 X 2R\ > 2X2RINRT

U4 =223 N7
b)
126 > 263 —>2xX3%x2l > 2%Xx3x3x7T

126 =2 %37
¢)
Common to bokh: 2, 3, 7 (Lowest powers)

2R3INRNT = 42

HCF = w2
d)
Highest powers: 27,32, 7

44X 9% 7 = 252
LCM =252

D ~-2+32x5 and B=22x3x7

a. Find the highest common factor of A and B.

b. Find the lowest common multiple of A and B.

Give both answers as ordinary numbers. (3 marks)

o)

T both: 2 (Lowest power 22) and 3 (Lowest power 3)
2%y = 12

HCF =12
b)
Hiﬁhe.s'k powers: 22, 3% 5 7

EXIRS X7 = 2520
LCM = 2520
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n Find the highest common factor (HCF) of 54 and 90 (2 marks)
sS4 = 2223 andJO=223*xS

Toke the Lowest power op each common prime. 2 and 3%

HCF = 2x9=18

A common J:o.c{:or must divide Doth aumbers, so it cannot use more copies of o preme

than ecther aumber contacins. That cs wkj we choose the Lower ooc the two powers

1%

The prime factors of 60 and 90 have been sorted into a Venn diagram, shown here as a table.

Only in 60 | In both | Onlyin 90

2 2 35 |3

a. Use the diagram to find the HCF of 60 and 90.
b. Use the diagram to find the LCM of 60 and 90. (3 marks)

o)

Overlap: 2,3, 5
LXx3IRS = 30
HCF = 30
b)
Mu(.{:tp(.:) every number in the whole diagram

2X2x3XSx3 = 1\%90
LCM =180

n Find the highest common factor (HCF) of 48 and 84 (2 marks)

(") 2" 3and 4 =223 27

Toke the Lowest power of eo.ch common pr:.me,: 2% and 3

HCF = 4x3=1\2

12
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n The highest common factor of two numbers is 12 and their lowest common multiple is 72. One of
the numbers is 36.

Work out the other number. (3 marks)
3¢ =22x 3%

12 =22%x3

T2 = 2°x ¥

LCM has 23, 50 the other number has 22
HCF has on(.j one 3, so the other has one 3

2% 3 = 24
Check: HCF (%6, 24) =12 and LCM =72

24

m Write down two numbers, both greater than 20, whose highest common factor (HCF) is 7 (2 marks)
60tk numbers must be multiples °f 7 that are 3re.o.(:e.r than 20
The multeples of 7 vsed must not share M\J other common oco.c.tor

For example 21 =3 x 7and 28 = 4 x 7: scnce 3 and 4 have no common pactor greater
than 1, HCF (21, 2%) = 7
@ED Find the lowest common multiple (LCM) of 15 and 18 (3 marks)
IS = 3x S and\d =2 x 3
Take the haakzst power o every prime that o.ppeors: 2, 3% and
S
LCM = 2x9x5 =90

A common multiple must contain enough prime Foctors to be divesible bd both numbers.
Takeng the Luser power o each prume provides c.xo.c.t(.:) enovgh, giving the Lowest
such muLtiple

0
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€D /-23x5
B=2°x3%2x5
a. Find the highest common factor (HCF) of A and B.

b. Find the lowest common multiple (LCM) of A and B.
Give your answers as products of powers of primes. (3 marks)

a.) For the HCF take the Lowest power of eoch common prime
22,3and 5,50 HCF = 22 x3 x5 =¢0O
b) For the LCM take the highest power of each prime

2% 3% and 52,50 LCM = 2° x 32 x 52 =1800

m Nadia is making table decorations.
Each decoration needs one candle and one holder.
Candles are sold in packs of 9
Holders are sold in packs of 12
Nadia buys exactly the same number of candles as holders, with none left over.
Work out the smallest number of packs of candles and the smallest number of packs of holders she
can buy. (3 marks)

The aumber ooc candles must e.«LUo.(. the number of holders, so ¢t must be o common

multiple of Tand 12

T = 32and12=2223, 0 LCM=22232=23¢

36 condles need 3¢ / 1= 4 paclks, and 3¢ holders need 3¢ /\2 =
3 pochs

m Two warning buoys are anchored in a harbour.
One buoy flashes every 24 seconds.
The other buoy flashes every 40 seconds.
At 8 pm the two buoys flash at the same time.

Work out how many seconds later the two buoys next flash at the same time. (3 marks)

The buoys J;Lask tose.'(:lne.r ot common mUL‘k;pLzs ooc. 2% and HO

24 = 22 d3and 40 =2'25,50LCM =223 x5 =120

'T'M.J next ac(.o.sln toae.kke.r 120 seconds (2 m'mu(:e.s) Loter

120 seconds
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m a. Write 126 as a product of its prime factors.
b. Find the lowest common multiple (LCM) of 126 and 60 (4 marks)

a)i26 = 2x63,¢3=1x7=3"x7%126=2x3"x7
L)¢o = 2" x3 xS

b) Take the highest power og Lach prime

22,3, Sand 7,50 LCM = 4 2925 x7=12¢0

m a. Write 448 as a product of powers of its prime factors.
b. Find the highest common factor (HCF) of 448 and 168 (4 marks)

)P =2 x 224 =2 22 x N2 =222 222562 x2 2222 x28=2x22%2x2

x2x\H=2x"7
b)W8 = 223 <7
b) Toke the Lowest power o each common prime

2%and 7,50 HCF = 8 x 7= 5¢

a. Find the highest common factor (HCF) of 72 and 120
b. Find the lowest common multiple (LCM) of 72 and 120 (4 marks)

72 = 22 x3%and\20=22x3 xS
o) HCF

Lowest powers of the common primes are 2%and 3,50 HCF = 8

3=
24
o) LCM
lm.ahe.s'(: powers op all primes are 2%, 3%and 5,50 LCM = % 29
x 9=
3¢O
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