16. [Factors / Multiples / Primes]

Skill 16.1 Recognizing a factor. FE

To decide if a number is a factor of another number, divide the larger number by the smaller
number. If the remainder is 0, then the smaller number is a factor of the larger number.

Q. Is 4 a factor of 6227? A. No Divide 622 by 4 and check the remainder:
622 + 4 =155, remainder 2, so 4 isn’t a factor of 622.
OR
4 is a factor of all numbers where the last two digits
are divisible by 4. The last two digits of 622 are 22,
which is not divisible by 4. So 4 is not a factor of 622.

Q. List all the factors of 12 A. 1,2,3,4,6,12 1,2 3, 4,6, 12areall factors of 12 because they all

in ascending order. divide into 12 with no remainder.
Ascending order means from smallest to largest.

Q. The number 8 has exactly  A. 10 Use trial and error.
four factors: 1, 2, 4 and 8. 9 has three factors, 1, 3 and 9.
Find the next number after 8 10 has four factors, 1, 2, 5 and 10, so the answer is 10.

that has exactly four factors.

a) Is 5 afactor of 1065? b) Is 2 afactor of 7117 c) Is 3 afactor of 468?
J065+5=213 . WIIT52=855 101
Yes No

d) Is 6 afactor of 9327 e) Is 4 afactor of 28807 f) Is 9 afactor of 30547

g) Listall the factors of 21  h) List all the factors of 27 i) List all the factors of 32
in descending order. in ascending order. in ascending order.

j)  The number 15 has
exactly four factors:
1,3, 5 and 15.

Find the next number
after 15 that has exactly
four factors.
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Skill 16.2 Finding the common factors of two numbers.
Q. List all the common A. 1,2,3,6 List all the factors of 12:1,2, 3, 4,6, 12
factors of 12 and 18. List all the factors of 18:1,2, 3,6, 9, I8
The common factors of 12 and 18 are 1, 2, 3 and 6.
Q. List all the common A. 1,2, 4 List all the factors of 20: 1,2, 4, 5,10, 20

factors of 20 and 36.

List all the factors of 36: 1,2, 3,4, 6,9, 12, 18, 36
The common factors of 20 and 36 are 1, 2 and 4.

a) List all the common
factors of 24 and 32.
Factors of 24

1,2, 34,6, 8 12, 24

Factors of 32
1,2,4,8, 16, 32

d) List all the common
factors of 40 and 60.

g) List all the common
factors of 12 and 36.

b) List all the common
factors of 30 and 45.

e) List all the common
factors of 12 and 15.

h) List all the common
factors of 12 and 20.

c) List all the common
factors of 18 and 63.

f) List all the common
factors of 18 and 24.

i) List all the common
factors of 45 and 75.
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Skill 16.3

Finding the Greatest Common Factor (GCF) of two numbers.

Q. What is the greatest common
factor (GCF) of 20 and 24?

A. 4

List all the factors of 20:
1,2,4,5,10, 20

List all the factors of 24:
1,2, 3,4,6,8,12, 24

The common factors of 20 and 24 are
1, 2 and 4, so the greatest common factor is 4.

a) What is the greatest common
factor (GCF) of 12 and 15?

Factors of 12

1,2,3 4,6, 12

c) What is the greatest common
factor (GCF) of 20 and 30?

e) What is the greatest common
factor (GCF) of 15 and 25?
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b) What is the greatest common
factor (GCF) of 12 and 36?

d) What is the greatest common
factor (GCF) of 21 and 49?

f) What is the greatest common
factor (GCF) of 24 and 30?
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Skill 16.4 Finding the common multiples of two numbers. B

A multiple of a number is the product of that number with another number, e.g. 2 and 4.

Because 2 x 4 = 8, then 8 is a multiple of 2 and 4.

Q. List all the multiples A. 7,14,21,28,35,42,49

of 7 up to 50.

Start multiplying 7 by 1, 2, 3, and so on.

The products are multiples of 7:
7x1=7

7x2=14

7x3=2]

7 x4 =28 and so on till 50.

Q. List all the common A. 8,16,24,32,40,48, 56

multiples of 4 and 8
up to 60.

The multiples of 4 up to 60 are:
4,8, 12,16, 20, 24, 28,32, 30, 40, 44,
48, 52, 56, 60

The multiples of 8 up to 60 are:
8,16, 24, 32, 40, 48, 56

The common multiples of 4 and 8 up to
60 are 8, 16, 24, 32, 40, 48, 56.

a) List all the multiples
of 8 up to 50.

8, 16, 24, 32, 40, 48

c) List all the common
multiples of 5 and 7
up to 40.
Multiples of 5 up to 40

5,10, 15, 20, 25, 30, 35, 40

Multiples of 7 up to 40
7, 14, 21, 28, 35

e) List all the common
multiples of 2 and 5
up to 30.

b)

d)

f)

List all the multiples
of 4 up to 30.

List all the common
multiples of 4 and 6
up to 40.

List all the common
multiples of 6 and 8
up to 50.

Math’s Mate Blue/Green Skill Builder 16




Skill 16.5 Finding the Least Common Multiple (LCM) of two numbers. B
Q. What is the least common A. 18 List multiples of 6 in ascending order:
multiple (LCM) of 6 and 9? 6. 12,18, 24, 30. 36, 42. 48, 54, 60
List multiples of 9 in ascending order:
9,18, 27, 36, 45, 54, 63, 72, 81, 90
Common multiples of 6 and 9 are 18, 36 and 54,
s0 the least common multiple is 18.
Q. What is the least common A. 35 List multiples of 5 in ascending order:

multiple (LCM) of 5 and 77

5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65,70

List multiples of 7 in ascending order:
7,14, 21, 28, 35, 42, 49, 56, 63, 70

Common multiples of 5 and 7 are 35 and 70, so the
least common multiple is 35.

OR

In this case the LCM of 5 and 7 is their product;
5x7=35

a) What is the least common
multiple (LCM) of 4 and 6?

Multiples of 4

c) What is the least common
multiple (LCM) of 8 and 12?

e) What is the least common
multiple (LCM) of 4 and 9?7

b) What is the least common
multiple (LCM) of 6 and 10?

d) What is the least common
multiple (LCM) of 12 and 20?

f) What is the least common
multiple (LCM) of 10 and 12?
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Skill 16.6

Recognizing prime numbers.

EIE

Any number that has exactly two factors (1 and the number itself) is a prime number.
1 is not a prime number.

Q. List all prime numbers A. 7,11,13,17,19,23,29 The only prime numbers between 6
between 6 and 30. and 30 are 7,11, 13,17, 19, 23 and 29.

Q. What is the next prime A. 59 54, 55, 56, 57, 58 are not prime
number after 53? numbers, so 59 is the next prime

number after 53.

a) List all prime numbers b) List all prime numbers c) List all prime numbers
between 15 and 35. between 20 and 40. between 40 and 60.
17,09,23, 29, 31 e

d) List all prime numbers e) Listall prime numbers  f) List all prime numbers
between 45 and 65. between 70 and 100. between 55 and 75.

g) What is the next prime h) What is the next prime i) What is the next prime
number after 407 number after 507 number after 607

j)  What is the next prime k) What is the next prime I) What is the next prime

number after 70?
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number after 807

number after 907
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Skill 16.7 Completing factor trees. g

Factor trees are an easy way to write a number as a product of prime numbers.

Q. Show how 40 can be A. 40 As long as you don’t use 1 as a factor, you can
expressed as a product 7N use any factors but you will always end up
of prime numbers. =4 X 10 with prime factors at the bottom of the factor

RN PARN tree.
=2 X2 x2x5 There are two branches that start from the
40 top number of the factor tree. They represent
7N two factors of 40, 4 and 10.
=4 x
PN PN Then 4 anq 10 can bft expressed as products of
_ two of their factors:
=2 X X X 2x2=4and2x5=10
The tree shows how 40 can be expressed as a
product of prime numbers: 2 x 2x 2 x 5= 40

a) Show how 20 can be 20 b) Show how 36 can be 36
expressed as a N expressed as a N
product of prime =2 x 10 product of prime =4 x
numbers. | AN numbers. RN N
[Complete the . [Complete the _
factor tree.] - 2 X ) 2 X ) 5 ) factor tree.] . X X X

c) Show how 54 can be 54 d) Show how 60 can be 60
expressed as a /N expressed as a /N
product of prime =6 x product of prime =6 x
numbers. RN RN numbers. /N /N
[Complete the — [Complete the —
factor tree.] R X X X factor tree.] B 2 X .. X o X .

e) Show how 45 can be 45 f) Show how 60 can be 24
expressed as a /N expressed as a /N
product of prime =5 x product of prime =4 x
numbers. | /N numbers. RN RN
[Complete the _ [Complete the _
factor tree.] T X X factor tree.] - X X X

48

g) Show how 72 can be /108\ h) Show how 48 can be /N
expressed as a -9 x expressed as a = 4 x
product of prime N s product of prime RN PARN
numbers. B numbers. =97 x x X
[Complete the - 3 X . X 3 X . [Complete the & 7 e 2 e
factor tree.] e e / /0 factor tree.] / / / 7N

3 X X X X =2 X XKLL
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Skill 16.8

Finding the prime factors of a number.

Q. List the prime factors
of 60.

A. 2,35
OR 60

/ N\
=6 x 10
VRN /7 N\

=2x3x2x5

Read the prime factors of
60 from the bottom line of
the tree: 2, 3,5

List the factors of 60:

1,2,3,4,5,6,10, 12,15, 20, 30, 60

The only prime factors of 60 are 2, 3, 5.
OR

Use a factor tree.

a) List the prime factors
of 75.

of 125.

of 42.

b) List the prime factors
of 90.

e) List the prime factors
of 80.

of 110.

c) List the prime factors
of 140.

f) List the prime factors
of 150.

i) List the prime factors
of 70.

Math's Mate Blue/Green Skill Builder 16




Skill 16.9

Expressing a number as a product of its prime factors.

Q. Express 12 as a product
of its prime factors.

A. 12=2x6
=2X(2%3)
=2x2x3

OR 12
7 N\
=2 x 6
| VRN
=2x2x3
From the tree
12=2%x2x%3

Product means multiplication.

First write 12 as a product of ANY two
of its factors, excluding 1.

For example 12 =2 x 6. Note that 2 is
a prime number but 6 is not.

Then write 6 as a product of two of its
factors, excluding 1.

For example 6 =2x 3

OR

Use a factor tree.

a) Express 30 as a product
of its prime factors.

d) Express 28 as a product
of its prime factors.
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b) Express 48 as a product
of its prime factors.

e) Express 72 as a product

of its prime factors.

c) Express 200 as a product
of its prime factors.

f) Express 300 as a product
of its prime factors.
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Skill 16.10

using exponential notation.

Expressing a humber as a product of its prime factors

Q. Express 120 as a product
of its prime factors using
exponential notation.

A.

120 =12 x 10
=(2X2X3)X(2x5)
=2X2X2X3xX5
=23x3x5

Write 120 as a product of ANY two of
its factors, excluding 1.
For example 120 =12 x 10

Then write both 12 and 10 as products
of their prime factors.

12=2%x2x3

10=2x5

Group like numbers in ascending order.
Use exponential notation: 2 x 2 x 2 =23

Express 8 as a product
of its prime factors using
exponential notation.

d) Express 18 as a product
of its prime factors using
exponential notation.

g) Express 90 as a product
of its prime factors using
exponential notation.

b)

e)

h)

Express 36 as a product
of its prime factors using
exponential notation.

Express 63 as a product
of its prime factors using
exponential notation.

Express 100 as a product
of its prime factors using
exponential notation.

c) Express 45 as a product
of its prime factors using
exponential notation.

f) Express 72 as a product
of its prime factors using
exponential notation.

i) Express 220 as a product
of its prime factors using
exponential notation.
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