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2 Highest Common Factor and Lowest Common Multiple
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Worked Example Your Turn
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Find the HCF and LCM of
2!	×	3!	×	5!	×	11
2"	×	3	×	5!	×	7

Find the HCF and LCM of
2	×	3"	×	5	×	7!
2!	×	3!	×	7!	×	11

Dr Frost 162a and 162b
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Find the HCF and LCM of
123 and 456

Find the HCF and LCM of
321 and 654

Dr Frost 162c and 162d
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Worked Example Your Turn
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Find the HCF and LCM of
123 and 456	and 789

Find the HCF and LCM of
321 and 654	and 987

Dr Frost 162e and 162f
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The HCF of two numbers is 6. The LCM of two numbers is 60. 
Write down two possible numbers.

The HCF of two numbers is 3. The LCM of two numbers is 36. 
Write down two possible numbers.
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The HCF of two numbers is 5. The LCM of two numbers is a 
multiple of 12. Write down two possible numbers.

The HCF of two numbers is 8. The LCM of two numbers is a 
multiple of 5. Write down two possible numbers.
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The lowest common multiple (LCM) of 6 and 72 is 144
Find the smallest possible value of 6

The lowest common multiple (LCM) of 6 and 70 is 210
Find the smallest possible value of 6
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The highest common factor (HCF) of 42 and 6 is 14
The lowest common multiple (LCM) of of 42 and 6 is 84
Find the value of 6

The highest common factor (HCF) of 60 and 6 is 12
The lowest common multiple (LCM) of of 60 and 6 is 240
Find the value of 6
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The lowest common multiple (LCM) of / and 1 is 12
The lowest common multiple of / and 7 is 500
Find the least possible value of the lowest common multiple 
of 1 and 7

The lowest common multiple (LCM) of / and 1 is 24
The lowest common multiple of / and 7 is 75
Find the least possible value of the lowest common multiple 
of 1 and 7

Dr Frost 162j
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Two strings of different lengths, 240 cm and 318 cm are to be 
cut into equal integer lengths. What is the greatest possible 
length of each piece?

Two strings of different lengths, 212 cm and 360 cm are to be 
cut into equal integer lengths. What is the greatest possible 
length of each piece?
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Page 35

Two lighthouses flash their lights every 240 s and 318 s 
respectively. They both flash at the same time. After how many 
seconds will they next both flash at the same time.

Two lighthouses flash their lights every 212 s and 360 s 
respectively. They both flash at the same time. After how many 
seconds will they next both flash at the same time.
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Mary is organising a charity hot dog sale. There are 312 bread 
rolls in each packet. There are 276 hot dogs in each packet. 
Mary buys exactly the same number of bread rolls as hot dogs. 
What is the smallest number of each packet that Mary can 
buy?

Mary is organising a charity hot dog sale. There are 465 bread 
rolls in each packet. There are 195 hot dogs in each packet. 
Mary buys exactly the same number of bread rolls as hot dogs. 
What is the smallest number of each packet that Mary can 
buy?



Extra Notes

Page 37



3 Standard Form

Page 40

Standard form is written in the form of /	×	10#, where / is a number bigger than or equal to	1	and less than	10
(i.e. 1 ≤ / < 10 or −10 < / ≤ −1). ; can be any positive or negative whole number.

Note: / can be any positive or negative number.

Why use standard form?

• It allows us to write really small or really big numbers concisely.
• It allows us to easily compare small and big numbers.

In Standard Form Not in Standard Form
7.3	×	10"

1	×	10$"

9.36	×	10%&

4	×	10%

5.002	×	10$'

−1.729	×	10!%%

438,000

54	×	10'

0.6	×	10$(

389	×	10000

6	×	10%.*

0.000372



Intelligent Practice
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Decide if the following numbers are in standard form

3	×	10!

3	×	10"

3	×	10"#

3	×	10".#

3	×	10%."#

3	×	10%.#

3	×	10#

3	×	10&#

3	×	10&%.#

3	×	11!

3	×	100!

3	×	10.5!

3	×	10.5!

3	×	−10!

3	×	(−10)!

3 ÷ 10!

3 + 10!

3 − 10!

4	×	10!

40	×	10!

46	×	10!

4.6	×	10!

0.46	×	10!

3.46	×	10!

3.46434561	×	10!

−3.46434561	×	10!



Fill in the Gaps
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Worked Example Your Turn
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Write the following numbers in standard form
a)  70,000
b)  72,000
c)  720,000
d)  722 million

Write the following numbers in standard form
a)  63,000
b)  630,000
c)  60,000
d)  633 thousand

Dr Frost 301c
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Write the following numbers in standard form
a)  0.05
b)  0.005
c)  0.00572
d)  572 thousandths

Write the following numbers in standard form
a)  0.006
b)  0.00683
c)  0.06
d)  68 hundredths

Dr Frost 302c
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Write the following numbers in standard form
a)  4367	×	10+
b)  0.125	×	10$+

Write the following numbers in standard form
a)  0.4367	×	10+
b)  125	×	10$+

Dr Frost 301e and 302e
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Write the following as an ordinary number
a)  3.1	×	10+
b)  4.1	×	10$+

Write the following as an ordinary number
a)  3.2	×	10'
b)  4.2	×	10$'

Dr Frost 301d and 302d
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Put the following numbers in ascending order:
5.77	×	10+
8.85	×	10+
6, 350, 000
2.6	×	10*
3.9	×	10*

Put the following numbers in ascending order:
1.2	×	10+
8.4	×	10'
8.7	×	10+
7, 000, 000
3.04	×	10'

Dr Frost 301a, 301b, 301f and 301g
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Put the following numbers in ascending order:
3.8	×	10$"
5.7	×	10$(
1.81	×	10$!
0.000	238

Put the following numbers in ascending order:
3.22	×	10$(
7.29	×	10$!
0.003	7
1.1	×	10$"

Dr Frost 302a, 302b, 302f and 302g
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Page 55

Put the following numbers in ascending order, starting with the 
smallest:

500,000
9.39	×	10$(
7.2	×	10$(
0.0024
1.6	×	10(

Put the following numbers in ascending order, starting with the 
smallest:

82, 900
9, 470, 000
8.16	×	10(
0.00842
4.59	×	10$!
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Work out
a) 3	×	10* 	× 2	×	10(
b) 3	×	10$* 	× 2	×	10$(

Work out
a) 2	×	10" 	× 4	×	10*
b) 2	×	10$( 	×	(4	×	10$*)

Dr Frost 304b
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Work out
a) 3	×	10* 	×	(6	×	10()
b) 3	×	10$* 	×	(6	×	10$()
c) 3	×	10* 	×	(6	×	10$()

Work out
a) 6	×	10" 	×	(4	×	10*)
b) 6	×	10$" 	×	(4	×	10$*)
c) 6	×	10$" 	×	(4	×	10*)

Dr Frost 304d and 304f



Worked Example Your Turn
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Work out
a) 4	×	10- ÷ 2	×	10"
b) 4	×	10$- ÷ (2	×	10$")

Work out
a) 8	×	10+ ÷ 2	×	10"
b) 8	×	10$+ ÷ (2	×	10$")

Dr Frost 304c
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Work out
a) 2	×	10- ÷ 4	×	10"
b) 2	×	10$- ÷ 4	×	10$"
c) 2	×	10$- ÷ (4	×	10")

Work out
a) 2	×	10+ ÷ 8	×	10"
b) 2	×	10$+ ÷ 8	×	10$"
c) 2	×	10+ ÷ (8	×	10$")

Dr Frost 304e, 304g and 304h
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Work out
a) 3	×	10( + 4	×	10(
b) 3	×	10( + 8	×	10(
c) 3	×	10* + (8	×	10()

Work out
a) 3	×	10' + 2	×	10'
b) 3	×	10' + 9	×	10'
c) 3	×	10& + (9	×	10')



Worked Example Your Turn
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Work out
a) 7	×	10( − 4	×	10(
b) 7	×	10( − 0.4	×	10(
c) 7	×	10* − (0.4	×	10()

Work out
a) 6	×	10' − 2	×	10'
b) 6	×	10' − 0.2	×	10'
c) 6	×	10' − (0.2	×	10&)

Dr Frost 303b and 303d
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Work out
a) 4	×	10$% + 3	×	10$!
b) 7	×	10$" − 2	×	10$(

Work out
a) 8	×	10$! + 2	×	10$"
b) 2	×	10$! − 5	×	10$"

Dr Frost 303c and 303e
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Calculate
4.6	×	10( + (1.5	×	10")

(2	×	10!)

Calculate
4.5	×	10( + (1.3	×	10!)

(2	×	10!)



Worked Example Your Turn
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a) Use a calculator to determine
2.8	×	10(% 	× 8.04	×	10((

Give your answer in standard form.

b) Use a calculator to work out
5.13	×	10(! − 9.98	×	10"-

Give your answer in standard form.

c) Use a calculator to work out
!."%!	×	%0!" 	$ (.'!	×	%0!#
%.%0!	×	%0$% 	$ &.'!	×	%0$$

Give your answer in standard form.

a) Use a calculator to evaluate
4.752	×	10$+& ÷ 6.6	×	10$""

Give your answer in standard form.

b) Use a calculator to work out
4.58	×	10$(' + 1.85	×	10$((

Give your answer in standard form.

c) Use a calculator to evaluate
%.+	×	%0#& 	$ &.&	×	%0%'

%.0*&	×	%0(' 	$ !.*&	×	%0(!
Give your answer in standard form.

Dr Frost 304a, 303a and 304i
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଼ ଻      
ଽ ଻      
ହ  ହ     
ଵଵ  ଵଵ     
଺    ଵଵ   

 ଵଶ   ଶଷ   
଺ ଽ      

 ଵଷ  ଵସ    

 ଺    ିଵ  
ହ ଼      

ିହ ିସ      
ି଺ ି଻      
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6 = A!	×	1012( where 4 ≤ A! < 6
Find a simplified expression in standard form for 6*

B = /	×	1032!	where c is an integer and 5 ≤ / < 9
Find a simplified expression in standard form for B!
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Fill in the Blanks Rational and Irrational Numbers 
 

Number 
Rational 

or 
Irrational? 

First Eight 
Digits 

Rounded to 
1 Decimal 

Place 

Rounded to 
2 Decimal 

Places 

Rounded to 
1 Significant 

Figure 

Rounded to 
3 Significant 

Figures 

√10 𝐼𝑟𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙 3.1622776..  3.16  3.16 
𝜋
2
  1.5707963…    1.57 

√12003      10  

7𝜋      22.0 

7. 6̇       

𝜋 + 15       
7
90

       

125 − √3       

      2.24 

      37.7 
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5 Multiplying and Simplifying Surds

Page 88

A surd is an expression that includes a square root, cube root or other root symbol. Surds are used to write irrational numbers 
precisely – because the decimals of irrational numbers do not terminate or recur, they cannot be written exactly in decimal form.

Surds Not Surds

8

10

91
! 7
! 16
" 73

2 2

2 + 5

2 + 5 3 + 5

1
5 − 17

8

−12.05

0.62

3
7

712

16

25
! 8

2.25

100
4
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Decide if the following numbers are surds:

1

4

9

36

6

24

3

2 3

3 3

3 4

5

5'

1
5 '

1
4

1
4

2
8

2
9

4
9

2
9

7
2

0.25

0.125

0.01

2 '

2 (

2( 2 + 3)

2 + 3 2 − 3

2
2 2

2
3 + 2
2

3
2 + 2
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Worked Example Your Turn
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Simplify:
a)  5	× 6
b) 5	× 6
c)  2 5	×	3 6

Simplify:
a) 5	× 7
b) 7	×	5
c)  3 5	×	2 7

Dr Frost 335a and 335c
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Simplify
a) 6	× 6
b) 6 !

c) 2 6 !

d)  2 6 !

e)  2 6 "

Simplify
a) 7	× 7
b) 7 !

c) 2 7 !

d)  2 7 !

e)  2 7 "

Dr Frost 335b and 335d
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Simplify
a) 60
b) 120

Simplify
a) 50
b) 200

Dr Frost 334a
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Simplify
a)  2 20
b)  4 40

Simplify
a)  3 20
b)  4 50

Dr Frost 334b
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Simplify:
a) 3	× 6
b)  4 3	×	5 6

Simplify:
a) 3	× 8
b)  7 3	×	2 8

Dr Frost 335e
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Simplify 504 Simplify 756
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Write the following as a single root
a)  2 15
b)  2 30

Write the following as a single root
a)  5 2
b)  10 2

Dr Frost 334c
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6 Angles in Polygons
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Interior and Exterior Angle Formulae
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All Polygons Regular Polygons
Interior	Angle + Exterior	Angle = 180°

Sum	of	Interior	Angles = 9 − 2 	×	180°

Sum	of	Exterior	Angles = 360°

Each	Exterior	Angle = 360°
9

Each	Interior	Angle = 180° − 360°9
where 9 = number of sides
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Find the sum of the interior angles of a polygon with 30	sides. Find the sum of the interior angles of a polygon with 60	sides.

Dr Frost 261a
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Find the sum of interior angles of this polygon. Find the sum of interior angles of this polygon.



Worked Example Your Turn

Page 135

Find angle 6 Find angle 6

160°

Dr Frost 261b
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Find the value of 6 Find the value of 6

Dr Frost 261c
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The sum of the interior angles of a polygon is 3240°. How 
many sides does the polygon have?

The sum of the interior angles of a polygon is 6840°. How 
many sides does the polygon have?
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Exterior Angles

Page 140
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Find angle 6 Find angle 6
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Find angle 6 Find angle 6
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A regular polygon has 12 sides. Find the size of each exterior 
angle.

A regular polygon has 48 sides. Find the size of each exterior 
angle.

Dr Frost 261d
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A regular polygon has 12 sides. Find the size of each interior 
angle.

A regular polygon has 48 sides. Find the size of each interior 
angle.

Dr Frost 261e
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The exterior angle of a regular polygon is 20°. How many sides 
does the polygon have?

The exterior angle of a regular polygon is 40°. How many sides 
does the polygon have?

Dr Frost 261h
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A section of a two different regular polygons are show below. 
How many sides do they each have?

A section of a two different regular polygons are show below. 
How many sides do they each have?
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The interior angle of a regular polygon is 160°. How many 
sides does the polygon have?

The interior angle of a regular polygon is 140°. How many 
sides does the polygon have?

Dr Frost 261i



Fill in the Gaps

Page 151

Fi
ll 

in
 t

he
 B

la
nk

s 
An

gl
es

 in
 R

eg
ul

ar
 P

oly
go

ns
 

 

N
u

m
b

er
 

of
 S

id
es

 
S

u
m

 o
f 

In
te

ri
or

 
A

n
g

le
s 

S
iz

e 
of

 a
n

 
In

te
ri

or
 A

n
g

le
 

S
iz

e 
of

 a
n

 
Ex

te
ri

or
 A

n
g

le
 

9 
( 9

−
2)

×
18

0
=
12

60
° 

12
60 9

=
14

0°
 

36
0 9
=
40

° 

5 
( 5

−
2)

×
18

0
=
54

0°
 

 
 

12
 

 
 

 

8 
 

 
 

15
 

 
 

 

36
 

 
 

 

 
 

 
60

° 

 
 

14
4°

 
 

 
28

80
° 

 
 

 
90

0°
 

 
 

 
 

16
2°

 
 

 
 

 
22

.5
° 

24
 

 
16

5°
 

 

𝑥 
 

 
 

 



Fill in the Gaps

Page 153



Worked Example Your Turn

Page 155

The size of each interior angle of a regular polygon is 9 times 
the size of each exterior angle. How many sides does the 
polygon have?

The size of each interior angle of a regular polygon is 11 times 
the size of each exterior angle. How many sides does the 
polygon have?

Dr Frost 261j
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These are regular polygons. Find 6 These are regular polygons. Find 6

Dr Frost 261f
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Dr Frost 261g

The diagram shows a regular octagon and a regular pentagon. 
A quadrilateral is formed by extending sides of the two regular 
polygons.

Find the value of 6

The diagram shows a regular hexagon and a regular octagon. A 
quadrilateral is formed by extending sides of the two regular 
polygons.

Find the value of 6
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Dr Frost 261k

The diagram shows a regular polygon.

Work out the value of 6

The diagram shows a regular polygon.

Work out the value of 6



Worked Example Your Turn

Page 161

Dr Frost 261m

The diagram shows D, a regular 15-sided polygon, E, an 
equilateral triangle, and part of another polygon.

Find the number of sides of the third polygon.

The diagram shows D, an equilateral triangle, E, a regular 
dodecagon, and part of another polygon.

Find the number of sides of the third polygon.



Worked Example Your Turn

Page 162

Dr Frost 261n

The diagram shows a regular hexagon DEFGHI

Prove that DEGH is a rectangle.

The diagram shows a regular octagon DEFGHIJK

Prove that DEHI is a rectangle.
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