R Prime factorisation

ROBINSON Worked solutions

This topic online

n Is 51 a prime number? Give a reason for your answer. (2 marks)

IXRIT =SI
Sl has o °co.e.kor other thaa \ and itse.(.}

Not preme

n Write 84 as a product of its prime factors. (2 marks)

8

42 = 2 x2land 21 =3 2 7

2 x 42

So84 = 2 x22x3x7=22dx1

22 x3x7

n Here is part of a factor tree for 90.

90 splits into 9 and 10. 9 splits into 3 and A. 10 splits into B and 5. All the numbers at the ends of the
branches are prime.

a. Work out the values of 4 and B.

b. Write 90 as a product of its prime factors. (3 marks)

»)
‘1=3>&3,50A=‘5

o=2x5,200=2
b)
iO=2%x3%x3XS

2xX3¥3¥ xS

n Write 264 as a product of its prime factors. (2 marks)
264 = 2 x 132,132 =2 x 66,66 =2 2 3
33 = S x I, and Nis prime
So2é4 = 2 x2222x3x0=2x3xll

223 xll
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Here is a list of numbers.
8 14 19 27 35

Write down the number from the list that is a prime number. (1 mark)

B=2xY4,I4=2%x7,27T=3%x9,3S=5x7, soaoae.ol.'tke.sco.rz
prime

1 has no factors other thanland 19, 5011 is prome

(B

Is 97 a prime number? Show how you know. (2 marks)

OALJ test primes vp to 7 (\II =12\ 7 97)

Not even

147 =\, not a muLtiple of 3

Ooes not end. cn O or S

7x1\3 =9, 7% 14 =98, so not & multeple of 1

97 s prime

a. Write 168 as a product of its prime factors.

b. Write 252 as a product of its prime factors.

c. Work out the highest common factor (HCF) of 168 and 252. (3 marks)
o)

KD =2 X =2 X2 XH2 =2 X2X2X2\

=2¥x3x7

b)

LS2L=2R2%X63=2x2%x3I 2
=22 327
o) smallest power °of each prime

22X 3IXT=%4

c) _+
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n A=23x3x5 and B=2°x32x7

a. Find the lowest common multiple (LCM) of A and B.
b. Find the highest common factor (HCF) of A and B.

Give each answer as an ordinary number. (4 marks)
o) hughest power of cach prime
2° %3RS X7
=% x 1% 35 =2520
b) Lowest power o shared primes

223y =1\2

a) 2520 b) 12

@) Use prime factors to show that 1764 is a square number. (3 marks)
\TéH = 2 %X $92 =2 X 2 % %Y
Gl =3 X 147 =3 x 3 x 49
4i=T%x7
1764 = 2> X 3* x 7%

EVe.rJ power s even

=(2x3x7T)=y2?

m a. Write 90 and 150 as products of prime factors, in index form.
b. Find the highest common factor (HCF) of 90 and 150.
c. Find the lowest common multiple (LCM) of 90 and 150. (5 marks)

o)
WV=2%x45=2X3IRNIS=2XINIXS
=2x3*xS
ISO=2XT7S=2X3X2S
=2x3xS?

b) Lowest powers

2x3xSs=30
) h;skzst powers

2X32xXST=2x%x %25 =450

b) 30 ¢) 4SO
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m 72 is multiplied by a whole number n to give a square number.

Find the smallest possible value of n, and the square number.

T2 =8x9=2%3x 32
2 has an odd power, so muLt:.p(.:) b:} 2
T2 2 =2"%% 3% =14y

A= 2, 590are number \Yu

B 20-23x3x5

Write 1200 as a product of its prime factors.

1200 =\20 X IO

=2°®R3IXRSXLXRS
Collect powers

2" x 3 x §2

m Write 360 as a product of powers of its prime factors.

30 = 2 x180,180=2 x 0,90 =

“S = 3 x\Sand\S =329
So 3¢0O

223 xS

m List all the prime numbers between 20 and 35.

Checle each number From 21 to 34

222222303 x5=2

(3 marks)
(3 marks)
(3 marks)
2 x 49
Pxd2 xS
(2 marks)

20=3Ix7,25=5x5,27=3x%x9,33 =3 Xl and all even numbers cn thes interval are

divesible bj 2 ond Src.o.te.r than 2, so are not preme

The primes between 20 and 35S are 23, 29 and 3l

23, 29, 3

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) 126 = 2x63,¢3=909%7=322T,%0126=2 23> 27

’o) O = 2* xd%=x S
b) Take the ki.akc.st power of each prime

22,3, Sand 7,50 LCM = 4 x1x 5 x7=12¢0
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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)

) HY8 = 2 x 224 =2 22 x N2 =222 x2 X S6=2 20222 x2x28=22x2x2x2
x2Lxl4=227

)8 = 22 x3 x7
b) Take the Lowest power oc eoch common prime

2 and 7,50 HCF = 2 x 7=5¢
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