ssPDKsSb

GCSE

N4 Factors Multiples and Primes

Structure and Calculation
Number

IMPORTANT - PLEASE READ
Copyright © 2016 - bksh® Limited.

These materials are licensed under an agreement with the publisher (bksb® Limited) and
all use, whether by your organisation, partners or sites is subject to the terms and
conditions of use. This forbids the reproduction and distribution in any form or by any
means to any organisation or individual not represented within the licence agreement
between your company and bksb® Limited.

If a licence agreement does not exist between your company and bksb® Limited, you are
not permitted to receive, use or share the paper-based materials.

For licensing queries, please call 01623 413333 or write to bksb Limited, i2 Centre,
Hamilton Court, Hamilton Way, Mansfield, Nottinghamshire, NG18 5FB



ssKSb
a® GCSE Maths — N4 Factors Multiples and Primes

Contents

[ T T T0] SO PPUUPPRRN 3
YT 0 = O 3
= 161 (0] o TUPP PP 3
= Toa (0] V| £ PR 3
(©70] a1 10T 0 01V 111111 0] (= PP 3
(©70]0 ] aTe] T = Tox (0] Su PP 4
HIghest COmMMON FaCION: ........cooiiiiiieeeeee e 4
Lowest ComMMON MUIIPIE .......ue e e e e 4
e T =T U0 ] o= 4
e T LT Vo1 (0 ] £ 5

Prime Factor DECOMPOSITION:........coo i 8

www.bksb.co.uk 2



ssKSb
E® GCSE Maths — N4 Factors Multiples and Primes

Definitions:

Multiple:

A multiple of a number is a number that can be divided exactly by that number (i.e. itis a
number in that number’s times table).

Example
The multiples of 4 are 4, 8, 12, 16, 20 ...

The multiples of 6 are 6, 12, 18, 24 ...

Factor:

A factor of a number is an integer that can divide into that number exactly.
Example

Factors of 16 are 1, 2, 4, 8, & 16.

Factors of 25 are 1, 5, & 25.

Factor Pairs:
Two factors of a number whose product is that number are called a factor pair.
Example

Factor pairsof 24 are 2 & 12,3 & 8,4 & 6.

Common Multiple:

Common multiples of two or more numbers are numbers that are multiples of each
number.

Example
Common multiples of 3 and 4 are 12, 24, 36 ...

Common multiples of 2 and 7 are 14, 28,42 ...

www.bksb.co.uk 3



ssKSb
E® GCSE Maths — N4 Factors Multiples and Primes

Common Factor:

Factors that two or more numbers share other than 1 are called common factors.
Example

Common factors of 24 and 16 are 2, 4, and 8.

Common factors of 9 and 27 are 3 and 9.

Highest Common Factor:

The highest common factor is the largest common factor that two or more numbers share.
Example

The highest common factor of 24 and 16 is 8.

The highest common factor of 36 and 24 is 12.

Lowest Common Multiple:
The lowest common multiple is the smallest multiple that two or more numbers share.
Example

The lowest common multiple of 3 and 4 is 12.

Prime Number:

A prime number is a number with only two factors
(1 and the number itself).

Example

The following are prime numbers.

2,3,5,7,11,13,17,19 ...
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Exercise

1. What is the highest common factor of 12, 18 and 247

2. What is the lowest common multiple of 13 and 5?

3. Sakina makes up packed lunches. She needs the same number of drinks and
crisps.
What is the smallest number of eack pack she can buy?
packs of drinks

packs of crisps

Prime Factors:

Any whole number > 2 can be written as a product of two or more prime numbers. These
prime numbers are the prime factors of that number.

This product of prime numbers is unique for every integer > 2, and this is called the
Unique Prime Factorisation Theorem.

Example

The prime factors of 24 are 2 x 2 x 2 x 3 or 23 x 3.

Product:

The product of two or more numbers is the answer obtained when those numbers are
multiplied together.

Example

The product of 3, 5, 6 is 90.
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Exercise

Circle all the factors of 4

2. Circle all the factors of 15

3. Circle all the numbers that are NOT factors of 24

4. Circle all the factors of 38

5. Circle the number that is NOT a factor of 100

6. From the following list:

1, 2, 5 6,9, 11, 14, 15, 17, 24, 28, 31

a. find all the multiplesof 3 ...

b. find all the multiples of 7 ...

c. find all the prime numbers ...,

d.findafactorpairof 84 ...
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7. Ann has 48 recycled toner cartridges and wants to share them equally between the
printers around the organization.

Could she divide them equally if there are 16 printers? Yes

8. Two of the printers are now obsolete models and are being removed.

Could she divide them equally between the printers that are left? Yes
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Information

Prime Factor Decomposition:
(Uniqgue Prime Factorisation Theorem)

To find the prime factors of a number, we use a technique called prime factor
decomposition.

Method 1:
Find the prime factors of 72.

Start with dividing 72 by the smallest prime number that will divide into it . 2 is the smallest
and only even prime number.

T2

%]
w
)}

If the answer is not 1, continue dividing by the smallest prime number until the answer is 1.

72

36
18
9

W W NN M

(%]

The prime numbers that we have divided by are the prime factors we require. List these
with multiplication signs between and then simplify using index notation.

2X2Xx2x3x3=23x32

www.bksb.co.uk 8



ssKSb
E® GCSE Maths — N4 Factors Multiples and Primes

Method 2:

A factor tree can also be used to find the prime factors of a number. A factor tree is a
diagram used to break down a number by dividing it by its factors until all the numbers left
are prime.

To find the prime factors of 72, start by dividing 72 by a prime number.

VAR

Now we have a factor tree with one level of branches. 36 is not a prime factor so we have
to continue the tree branches until we have all the prime factors. So we divide 36 by 3 to
get 12 and continue the process until all the factors in the bottom branch of the factor tree
are prime.

Highlight any of these factors that are prime.

VAR

VAN
(12)
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This is then repeated for all factors:

/@\

List all the highlighted factors in ascending order with multiplication signs and use index

notation to simplify:

2X2X2x3x3 =23x32
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Exercise

1. Match each number to its prime factors:

2. Write 400 as a product of prime factors.

Circle your answer.

54y 22

24x5

24x 52

www.bksb.co.uk 11



