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Fractions Revision 

(a) (b) (c) (d) 

Write 32 out of 80 as a 
fraction in its simplest form. 

Find 
3
7
 of 63 𝑐𝑚 Work out 

5
11

 of 26.4 𝑘𝑔 Write 
26
3
 as a mixed number. 

(e) (f) (g) (h) 

Write these fractions in order, 
smallest first. 

7
12

 ,
3
4

 ,
15
24

 ,
2
3
 

5
6
 of a number is 65. Find the 

number. 

There are 45 children and 75 
adults at a cinema. Write the 

fraction of children at the 
cinema in its simplest form. 

Work out 2 4
7

+ 3
4
 

(i) (j) (k) (l) 

Work out 
5

12
× 4, giving your 

answer as a mixed number in 
its simplest form. 

Work out 4 7
12

− 2 1
4
 

giving your answer as a mixed 
number in its simplest form. 

 

Work out 4 1
5

÷ 1 3
7
 , giving 

your answer as a mixed 
number. 

Work out 7 4
5

+ 2 6
7
 

(m) (n) 

Show that 2 5
8

÷ 1 1
6

= 2 1
4
 Show that 5 1

2
− 3 5

6
÷ 1 2

3
= 3 1

5
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@nathanday314

Averages with… Fractions
For	each	set	of	numbers	find:	(i)	the	mean,	(ii)	the	median,	(iii)	the	range.
Leave	your	answers	in	their	simplest	form.

a) !
"

!
# 1 g) $

%
"
%

"
& m) "

$
'
!(

!
$

!
!(

b) !
"

!
& 1 h) "

&
"
$

&
$ n) "

&
!
&

!
"

!
)

c) !
"

"
&

&
# i) 1 "& 2 !

!$ 1 &$ o) 1 !*
!
#

!
*

!
"

d) !
$ − !

"
!
!( j) 3 !& 6 !) 2 !" p) − "

& − &
#

!
&

&
#

e) !
&

!
# − !

!" k) 2 !" 5 "& −2 !) q) 2 "& − $
% −1 !%

!
&

f) #
!$ − "

$ − !
) l) 5 !% 9 )% 5 !# r) −2 !* −2 $) 4 $) 5 $*
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Sequences with… Fractions
1) Assuming that each pair of numbers is the start of an arithmetic sequence, find:

(i) the next three terms, (ii) the #th term rule, (iii) the 200th term.

2) Assuming that each pair of numbers is the start of a geometric sequence, find:
(i) the next three terms, (ii) the ratio between the first and third terms,
(iii) the ratio between the second and fifth terms.

a)				!" ,
#
" e)			!# ,

!
$ i)				2 !# , 3

!
"

b)				!" ,
#
$ f)				!$ ,

"
# j)				3 !" , 2

!
#

c)				!" ,
#
% g)			!$ , 1

"
# k)				2 !#,		−3

!
"

d)				!# , 3 h)			!$ , −1
!
" l)				−3 !" , 2

!
#
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Find the HCF and LCM of

1) 2! × 3"
2" × 3!

2) 2! × 3"
2" × 3"

3) 2! × 3" × 5
2" × 3"

4) 2! × 3" × 5
2" × 3" × 7

5) 2! × 3" × 5
2" × 3" × 5! × 7

6) 2! × 3" × 5 × 7
2" × 3" × 5!

7) 2! × 3" × 5 × 7
2" × 3" × 5! × 11

8) 2! × 5
3" × 11

9) 2! × 5
2! × 5
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Using the digits 1 to 9 only once fill in the following boxes to form two 3 digit numbers:

Find the HCF and LCM of the two numbers above.

Extension
a) Find 2 numbers with HCF = 1
b) Find 2 numbers with HCF as big as possible
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Pick	pairs	of	numbers	from	below	and	find	the	HCF	and	LCM	of	this	pair.

Cross	off	your	answer	in	the	grid.	

Repeat
12

18

28

55

105

104

6 36 18 990 5

1540 4 9 660 936

84 12 5720 24 3

2 630 17 1 312

420 252 1155 10920 7

What	is	the	total	of	the	
numbers	you	have	not	crossed	
off?
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Find two possible numbers for each question:

1) The HCF of two numbers is 4. The LCM of two numbers is 24.

2) The HCF of two numbers is 5. The LCM of two numbers is 30.

3) The HCF of two numbers is 6. The LCM of two numbers is 36.

4) The HCF of two numbers is 6. The LCM of two numbers is a multiple of 10.

5) The HCF of two numbers is 15. The LCM of two numbers is a multiple of 33.

6) The HCF of two numbers is 10. The LCM of two numbers is a multiple of 35.

7) The HCF of two numbers is 6. The LCM of two numbers is a multiple of 15.

8) The HCF of two numbers is 30. The LCM of two numbers is a multiple of 75.

9) The HCF of two numbers is 30. The LCM of two numbers is a multiple of 18.
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HCF AND LCM 
EXAM-TYPE QUESTIONS

NO CALCULATOR 
Ref: G131.3R1 

 

© 2018 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1  
Express 204 as a  product of its 
prime factors. 
Show your working clearly. 
 

A2  
Write 792 as a product of its prime 
factors. 
Show your working clearly. 
 

A3  
1400 = 2p × 52 × 7 
Find the value of p. 
 

A4  
Given that 120 = 23 × 3 × 5 
And that n = 120 × 108 
Write n as a product of powers of its 
prime factors. 
 

B1  
Find the highest common factor 
(HCF) of 90 and 252 
 

B2  
Find the lowest common multiple 
(LCM) of 24 and 42 
 

B3  
Find the highest common factor 
(HCF) and lowest common multiple 
(LCM) of 168 and 180 
 

B4  
Find the highest common factor 
(HCF) and lowest common multiple 
(LCM) of 72, 180 and 540 
 

C1  
A = 23 × 3 × 52 
B = 22 × 3 
Find the HCF and LCM of A and B. 
 
 

C2  
M = 24 × 32 × 7 
N = 22 × 32 × 5 
Find the HCF and LCM of M and N. 
 

C3  
2520 = 23 × 32 × 5 × 7 
3024 = 24 × 33 × 7 
Find the HCF & LCM of  2520 and 
3024. Write your answer as a 
product of prime factors. 
 

C4  
740 880 = 24 × 33 × 5 × 73 
980 100 = 22 × 34 × 52 × 112 
Find the highest common factor 
(HCF) of 740 800 and 980 100 
 

D1  
The highest common factor (HCF) 
of 90 and x is 18 
The lowest common multiple (LCM) 
of 90 and x is 540 
Find the value of x. 

D2  
The highest common factor (HCF) 
of x and 12 is 6 
The lowest common multiple (LCM) 
of x and 12 is 180 
Find the value of x. 

D3  
Find two numbers between 100 and 
150 that have a HCF of 22. 
 
 

D4  
360 = 24 × 32 × 5 
Write down three different factors of 
360 with a sum between 90 and 100. 
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The LCM of A, B and C is…

If A is a factor of B and B is a factor of C

If B is equal to the product of A and C

If A is NOT a factor of C but B IS a factor of C

If C is the HCF of A and B

If A, B and C are all distinct prime numbers

!"# $%& '()*+ "# +,-(+..)%# /%( *ℎ+ /%11%')#2?
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Write the following numbers in standard form

1) 200

2) 2,000

3) 20,000

4) 29,000

5) 29,400

6) 29,470

7) 294,700

8) 994,700

9) 1,994,700

10) 19,947

11) 10,000

12) 10,100

13) 10,010

14) 1,001,000,000

15) 10.01 × 10!

16) 100.1 × 10"
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Write the following numbers in standard form

1) 7210 ×10'

2) 721 ×10'

3) 72.1 ×10"

4) 0.721 ×10"

5) 0.0721 ×10"

6) 0.0721 ×10!

7) 0.00721 ×10"

8) 0.00721 ×10'

9) 0.721 ×10(

10) 721 ×10$

11) 0.863 ×10)'

12) 0.0863 ×10)'

13) 0.863 ×10)&

14) 8.63 ×10)&

15) 86.3 ×10)&

16) 86.3 ×10)%

17) 863 ×10)&

18) 8630 ×10)%

19) 8630 ×10)"

20) 8630000 ×10)'
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Write the following numbers in standard form

1) 0.2

2) 0.02

3) 0.002

4) 0.0023

5) 0.00239

6) 0.002039

7) 0.0020309

8) 0.0010309

9) 0.001

10) 0.0010

11) 0.0090

12) 0.00000090

13) 0.00000099

14) 0.00000199

15) 0.199 × 10)&

16) 0.0199 × 10)%
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Write the following as ordinary numbers

1) 3.2 × 10$

2) 3.3 × 10$

3) 3.37 × 10$

4) 3.37 × 10'

5) 3.378 × 10'

6) 1.3378 × 10'

7) 1.3378 × 10(

8) 1.03378 × 10(

9) 9 × 10**

10) 9.003378 × 10**
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Write the following as ordinary numbers

1) 4.2 × 10)$

2) 4.3 × 10)$

3) 4.37 × 10)$

4) 4.37 × 10)'

5) 4.378 × 10)'

6) 4.2378 × 10)'

7) 4.2378 × 10)(

8) 4.02378 × 10)(

9) 4 × 10)**

10) 4.002378 × 10)**
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BIG answers Give each answer as an ordinary number and in standard form.

7) A 24/7 TV factory produces 500 TVs a day. Each TV has 1920x1080 pixels. 
How many pixels does the factory produce each year?

6) A rain drop contains about 0.0002 litres of water. An Olympic size
swimming pool contains 2,500,000 litres. How many raindrops does it
take to fill a swimming pool that size?

1) The distance from New York to San Francisco is 4000 km. 
How many metres is that?  

2) The Eiffel Tower weighs 10,000 tonnes. How many grams does it weigh?

3) Earth has a volume of 1,000,000,000,000 km3. The Moon is about
2% of the Earth’s volume. What is the volume of the Moon?

4) A football pitch measures 100 m by 70 m. There are approximately
100,000 blades of grass in every 1 m2. 
How many blades of grass are on the whole pitch?

8) In one hour a human walks about 4 kilometres. If someone spent
10 hours a day walking to the moon (384,000 km away), how many
days would it take them?

9) A standard piece of paper is about 0.01 cm thick. The Eiffel Tower is
133 metres tall. How many pieces of paper do we need to stack to
equal that height?

10) If we assume an average tree has about two hundred thousand leaves
and that there are 3 billion trees in the UK, how many leaves are
there in the UK?

11) Gregor is 192 centimetres tall. How many kilometres tall is he?

12) An ant weighs about 0.003 grams. How many tonnes does an ant weigh?

13) There are approximately 20,000,000,000,000 ants on earth. In tonnes,
what is their combined weight?

14) The mass of our Sun is approximately 2 × 1030 kilograms. Earth weighs
approximately 6 × 1024. How many Earths weigh the same as the Sun? 

5) A biscuit factory runs 300 days a year and produces 12000 biscuits a day.
How many biscuits does the factory produce in one year?
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Put the following numbers in ascending order

1) 5.7 × 10&
5.2 × 10&
9 × 10&
9.8 × 10&
4.6 × 10&

2) 5.28 × 10&
6 × 10%
6.5 × 10%
7.87 × 10&
8.15 × 10&

3) 2.81 × 10"
1.6 × 10'
1.12 × 10"
8.5 × 10'
7.2 × 10'

4) 5.9 × 10)$
4.6 × 10)$
4.9 × 10)$
2.69 × 10)#

5) 4.8 × 10)$
9.79 × 10)$
2.02 × 10)$
1.75 × 10)$
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Work out

1) 4 × 10& × 2 × 10%

2) 2 × 10% × 4 × 10&

3) 4 × 10& × 4 × 10%

4) 2 × 10& × 8 × 10%

5) 8 × 10& × 2 × 10%

6) 8.1 × 10& × 2 × 10%

7) 8.01 × 10& × 2 × 10%

8) 2 × 10& × 8.01 × 10%

9) 2 × 10& × 8.01 × 10)%

10) 2 × 10)& × 8.01 × 10%

11) 2 × 10)& × (8.01 × 10)%)
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 p
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Work out

1) 9 × 10' ÷ 3 × 10#

2) 6 × 10' ÷ 3 × 10#

3) 3 × 10' ÷ 6 × 10#

4) 3 × 10# ÷ 6 × 10'

5) 3 × 10)# ÷ 6 × 10'

6) 3 × 10' ÷ 6 × 10)#

7) 3 × 10' ÷ 1.5 × 10#

8) 1.5 × 10' ÷ 3 × 10#

9) 1.5 × 10)' ÷ 3 × 10#

10) 1.5 × 10' ÷ 6 × 10)#

11) 1.5 × 10)' ÷ 6 × 10)#

12) 6 × 10)' ÷ (1.5 × 10)#)
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�                �

!
Standard	Form	

Videos	300,	301,	302	and	303	on	Corbettmaths

Question	11:		Using	a	calculator,	work	out	the	following	

(a)		3.57	×	10³		×		6.7	×	10⁷		 (b)			9.5	×	10⁴		+		3.8	×	10⁵		 	 (c)			1.8	×	10⁹	×	5.2	×10⁹	

(d)		7	×	10⁻⁸		×		2	×	10⁻⁶	 	 (e)			(7.71	×	10¹⁵)		÷		(6	×	10⁴)	 (f)			(8	×	10⁹)³	

(g)		(5	×	10⁻⁷)⁻³	 	 	 (h)			2.55	×	10⁷		×		8.02	×	10⁴	×		1.1	×	10⁵	

� 	

Question	1:	 The	distance	between	London	and	New	York	is	5,567,000	metres.	
	 	 Write	this	number	in	standard	form.	

Question	2:	 The	distance	from	the	Sun	to	Pluto	is	3.67	billion	miles.	
	 	 Write	this	number	in	standard	form.	

Question	3:	 The	length	of	a	cell	is	0.016	mm	
	 	 Write	this	number	in	standard	form.	

Question	4:	 The	population	of	a	country	is	6.51	×	10⁵	
	 	 Write	the	population	of	the	country	as	an	ordinary	number.	
	
Question	5:	 32,010	people	attend	a	football	match	between	West	Ham	and	Southampton.	
	 	 Write	this	number	in	standard	form.	

Question	6:	 There	are	approximately	5	×	10⁴	grains	of	rice	in	a	one	kilogram	bag	of	rice.	
	 	 Approximately	how	many	grains	of	rice	will	be	in	20	one	kilogram	bags	of	rice?	

Question	7:	 A	penny	weighs	0.0036kg.	
	 	 Find	the	total	mass	of	£400	worth	of	pennies.	

Question	8:	 A	=	6	×	10⁵	 B	=	30000	 C	=	5	×	10⁻²	 	
	 	 (a)		Work	out	AB	
	 	 (b)		Work	out	C²	

Apply

© CORBETTMATHS 2018
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Work out

1) 5 × 10% + 4 × 10%

2) 15 × 10% + 4 × 10%

3) 150 × 10% + 4 × 10%

4) 5 × 10$ + 4 × 10%

5) 5 × 10# + 4 × 10%

6) 5 × 10% + 4 × 10$

7) 30 × 10$ + 4 × 10%

8) 3 × 10% + 40 × 10$

9) 30 × 10$ + 40 × 10$

10) 0.3 × 10# + 4 × 10%

11) 35 × 10)# + (4.5 × 10%)



Problem Solving

Page 65

3 × 10! + 4 × 10"

6 7 98

Placing all four of the numbers below into the boxes above can you…

a) Find the biggest value possible. 
b) Find the smallest value possible. 

Go back to your answer for part a). Make it… 
a) 10 times bigger 
b) 2 times bigger
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Work out

1) 5 × 10% − 4 × 10%

2) 15 × 10% − 5.1 × 10%

3) 15 × 10% − 3 × 10%

4) 5 × 10)% − 4 × 10)%

5) 5 × 10& − 4 × 10%

6) 50 × 10% − 4 × 10&

7) 30 × 10)$ − 4 × 10)%

8) 136000 − 40 × 10$

9) 0.045 × 10% − 35 × 10)#

10) 1360 × 10)# − (0.004 × 10$)
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Work out

1) 7 ×	10)# − 2 ×	10)$

2) 6 ×	10)$ − 5 ×	10)%

3) 3 ×	10)# + 2 ×	10)%

4) 8 ×	10)# − 8 ×	10)%

5) 4 ×	10)# + 6 ×	10)%

6) 8 ×	10)* − 9 ×	10)#

7) 4 ×	10)* − 4 ×	10)#

8) 8 ×	10)# + 2 ×	10)$

9) 2 ×	10)# + 6 ×	10)$

10) 2 ×	10)$ + 5 ×	10)%
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଼       
ଽ       
ହ  ହ     
ଵଵ  ଵଵ     
    ଵଵ   

 ଵଶ   ଶଷ   
 ଽ      

 ଵଷ  ଵସ    

     ିଵ  
ହ ଼      

ିହ ିସ      
ି ି      
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Standard Form Ordinary Form 

1.69 × 103  

 8937.9 

 0.006 

5 × 10-2  

 1.87 

Order these numbers, from smallest to largest: 

A 
1.69 × 103 

B 
325 × 10-2 

C 
23.5 × 101 

D 
8 × 102 

Fill in the missing indices: Explain why 34.6 × 103 is not in standard form. 

Explain why it is easier to compare the size of  
numbers when they are written in standard form. 

2.09 × 10   =  209 
5.4 × 10   = 0.054 
14 × 10   =  0.14 
3.5 × 10   =  3.5 

www.MathsPad.co.uk 
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STANDARD FORM 
SUMMARY QUESTIONS

NO CALCULATOR 
Ref: G170.1R1 

 

© 2018 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 

 

A1  
Convert 32 567 into standard form 

A2  
Convert 0.00436 into standard form 

A3  
Write 7 867 030 in standard form. 

A4  
Write 0.0000512 in standard form 

B1  
Convert 2.37 × 105 into an ordinary 
number. 

B2  
Write 7.83 × 10–4 as an ordinary 
number. 

B3  
Write 5.71 × 107 as an ordinary 
number. 

B4  
Convert 9.28 × 10–6 into an ordinary 
number. 

C1 List in ascending order: 
1.4 × 109 
1.3 × 109 
3.2 × 108 
9.7 × 107 

1.2 × 108 

C2  List in descending order: 
2.97 × 106 
1.25 × 106 
4.22 × 105 
4.38 × 105 

1.59 × 106 

C3 List in ascending order: 
1.2 × 10–4 
1.4 × 10–5 
5.0 × 10–4 
6.8 × 10–3 

1.2 × 10–5 

C4 List in descending order: 
1.4 × 10–3 
1.3 × 104 
3.2 × 10–4 
9.7 × 103 

1.2 × 10–3 

D1 Add 
 

7.35 × 104 and 8.21 × 103 
 

Give your answer in standard form 

D2 Subtract 
 

3.21 × 106 from 6.14 × 107 
 

Give your answer in standard form 

D3 Multiply 
 

6.1 × 103 and 2.2 × 104 
 

Give your answer in standard form 

D4 Divide 
 

1.2 × 107 by 4.8 × 102 
 

Give your answer in standard form 
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Standard Form Revision 

(a) (b) (c) (d) 

Write 60 000 000 in standard 
form. 

Write 163 000 in standard form. Write 0.07 in standard form. Write 0.002945 in standard 
form. 

(e) (f) (g) (h) 

Write 6 × 105 as an ordinary 
number. 

Write 7.23 × 106 as an ordinary 
number. 

Write 9 × 10−3 as an ordinary 
number. 

Write 3.92 × 10−5 as an ordinary 
number. 

(i) (j) (k) (l) 

Put these numbers in order, 
smallest to biggest: 

8 × 10−2, 0.076, 87 × 10−3 

Work out the value of 
(7.22 × 106) ÷ (5 × 10−3) 

Give your answer in standard 
form. 

Work out the value of 
(3.2 × 103) × (8 × 105) 

Give your answer in standard 
form. 

Work out the value of 
(9.2 × 10−3) − (5.6 × 10−5) 

Give your answer in standard 
form. 

(m) (n) 

The diameter of the Sun is 1.4 × 106 𝑘𝑚. The diameter of Mars is 
6.8 × 103 𝑘𝑚. Find the ratio of the diameter of Mars to the 

diameter of the Sun. Give your answer in the form 1 ∶  𝑛, where 
𝑛 is rounded to the nearest integer. 

The land area of India is 3.29 × 106 𝑘𝑚. The land area of Turkey is 
7.84 × 105 𝑘𝑚. The land area of South Africa is 1.22 × 106 𝑘𝑚. Find 
the mean land area of the three countries, giving your answer in 

standard form to 3 significant figures. 
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St
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da
rd
 
Fo
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Ca
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at
io
ns

A
n

sw
er

s 
sh

o
u

ld
 b

e 
g

iv
en

 in
 s

ta
n

d
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d
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o
rm

.

1.
W

or
k 

ou
t:

a)
7

×
10

5
 +

 2
×

10
4

b)
8

×
10

9
 +

 3
×

10
11

c)
8

×
10

- 2
 +

 5
×

10
- 4

d)
4.

1
×

10
8
 +

 6
×

10
7

e)
3.

2
×

10
6
 +

 3
.2

×
10

5
f)

5.
5

×
10

- 5
 +

 7
.5

×
10

- 4
 

a)
p

 a
nd

 q
 a

re
 in

te
ge

rs
.

p
×

10
6
 +

 q
×

10
2
 =

 7
,0

00
,4

00

S
ta

te
 th

e 
va

lu
es

 o
f p

 a
nd

 q
.

b)
n
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be
r a
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  1

 ≤
 n

 <
 1

0.

 
n

×
10

- 2
 +

 n
×

10
- 5

 =
 0

.0
42

04
2

S
ta

te
 th

e 
va

lu
e 
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 n

.

2. 3.
W
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k 
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a)
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×
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  -
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×

10
5
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4
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c)
4.

2
×

10
6
  -

  1
×
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+
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×
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×

10
3
  

×
  4

d)
20

0 
 ×

  8
.2

×
10

- 3

P
ag

e 
1

w
w

w
.M

at
hs

P
ad

.c
o.

uk



Fluency Practice

Page 81

6.
W

or
k 

ou
t:

a)
4

×
10

6
  

×
  2

×
10

5
b)

3
×

10
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  3
×

10
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×
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×
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×
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×
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÷
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×

10
- 4

a)
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3
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×
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.
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  ©
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7 
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ve
ry

on
e.

co
m
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1R
1 
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A
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N
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 C
A
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  B
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O
N

ZE
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U
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O

N
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1.
 

W
rit

e 
th

es
e 

as
 o

rd
in

ar
y 

nu
m

be
rs

: 

 
(a

) 
3.

6 
× 

10
4 

(b
) 

4.
76

 ×
 1

07 
(c

) 
2.

41
 ×

 1
0–3

 

 
(d

) 
9.

02
 ×

 1
0–5

 
(e

) 
8.

77
 ×

 1
03 

(f
) 

6.
10

 ×
 1

0–4
 

 2.
 

W
rit

e 
th
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e 

nu
m
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 st

an
da

rd
 fo

rm
: 

 
(a

) 
34

5 
61

0 
(b

) 
54

 m
ill
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n 

(c
) 

75
90

 

 
(d

) 
13

5.
7 

(e
) 

32
.0

1 
(f

) 
0.

73
8 

 
(g

) 
0.

00
00

34
 

(h
) 

0.
00
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24

 
(i)

 
0.

01
02

 

 
(j)

 
40

9 
× 

10
5  

(k
) 
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.2

 ×
 1

0–4
 

(l)
 

0.
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4 
× 

10
8  

 3.
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) 

W
rit

e 
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es
e 
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m
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, l
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7.
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2 
× 

10
4  

8.
7 
× 
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 ×
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06  
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) 

W
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e 
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e 
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m
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m
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 fi
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t: 
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 ×
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0–2
  

3.
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 ×
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0–3
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 ×
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4.
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) 

W
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e 
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m
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04 
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) 
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 1

05 
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9.
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45

 ×
 1

04  
 

+ 
5.

30
 ×

 1
04  

  
(d

) 
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(5
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En
jo

y 
• I

m
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e 
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M
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on

e.
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m
 

2 

G
O
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N
S 

1.
 

x 
= 

3 
× 

10
m
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 =
 4

 ×
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0n  w
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te
ge
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. 

Fi
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n 
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, e
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r: 

 
(a

) 
 x

2  

 
(b

) 
y2  

 
(c

) 
xy

 

 2.
 

P 
= 
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.4

 ×
 1

0m
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.5

 ×
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w

he
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 3.
 

a 
× 
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 ×

 1
04  =

 c
 ×

 1
04  
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 q p
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=
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=

r×
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x

p
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q
>
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Practical Standard Form 

(a) (b) (c) 

The table shows the diameter of some 
planets in the solar system. 

The table shows the populations of some 
European countries. 

The table shows the areas in square 
kilometres of four Asian countries. 

Planet Diameter (km) 

Earth 1.3 × 104 
Mercury 4.8 × 103 
Neptune 4.9 × 104 
Saturn 1.2 × 105 

 

Country Population 

Belgium 1.16 × 107 
Estonia 1.33 × 106 
Iceland 3.41 × 105 
Russia 1.46 × 108 

 

Country Area (km2) 

China 9.6 × 106 
Hong Kong 1.11 × 103 

Japan 3.78 × 105 
Pakistan 7.96 × 105 

 

(i) Calculate the difference, in km, between 
the diameter of Earth and the diameter of 
Saturn. Give your answer in standard form. 
 

(i) Calculate the total population of these 
four countries. Give your answer in standard 
form to 3 significant figures. 
 

(i) Calculate the total area of China, Japan 
and Hong Kong. Give your answer in 
standard form to 3 significant figures. 
 

(ii) The diameter of Neptune is 𝑘 times 
bigger than the diameter of Mercury. Find 
the value of 𝑘 to 1 decimal place.  
 

(ii) How many more people live in Estonia 
than live in Iceland? Give your answer in 
standard form. 
 

(ii) Calculate the difference in area between 
China and Pakistan. Give your answer in 
standard form. 

(iii) Find the ratio of the diameter of Saturn 
to the diameter of Mercury in the form 𝑛 ∶ 1 

(iii) Calculate the ratio of the population of 
Belgium to the population of Russia. Give 
your answer in the form 1 ∶ 𝑛, where 𝑛 is 
rounded to 1 decimal place. 

(iii) The population of Hong Kong is 
7.48 𝑚𝑖𝑙𝑙𝑖𝑜𝑛. Find the population density of 
Hong Kong to the nearest integer, where: 

𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 = 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 ÷ 𝐴𝑟𝑒𝑎 
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Copyright © 2011 by Mathematics Assessment Page 1 Giantburgers
Resource Service. All rights reserved.

Giantburgers

This headline appeared in a newspaper.

Every day 7% of Americans 
eat at Giantburger restaurants

Decide whether this headline is true using the following information.

• There are about 8 x 10
3
 Giantburger restaurants in America.

• Each restaurant serves about 2.5 x 10
3
 people every day.

• There are about 3 x 10
8
 Americans.

Explain your reasons and show clearly how you figured it out.

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________
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Area and Perimeter with… Standard Form

! " Area Perimeter

1) 3×10! 4×10!

2) 9×10" 1.2×10!

3) 3×10# 2.4×10$ ℎ
4) 3×10" 6.6×10!

5) 3×10# 6×10%

6) 6×10&' 1×10% "

Fill in the gaps, giving all answers in standard form. 
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Standard Form
1) ! + 3×10! = 5×10! 9) ! + 3×10" = 5×10!

2) 0.7! + 3.3×10! = 5.4×10! 10) 0.7! − 1.1×10# = 5.4×10!

3) 1.3! − 3.7×10$% = 5.4×10$% 11) 1.3! + 5.3×10$# = 9×10$&

4) 2.3×10% ! = 9.2×10$" 12) 9.2×10% ! = 2.3×10$"

5) 6.1×10'' ! = 1.92×10! − 3.5×10'' ! 13) 1.2×10'' ! = 8×10! − 5×10( !

6) 3×10$) + 5! = 3! + 8×10$) 14) 3×10$) + 5! = 3! + 8×10$%

7) 3×10$" ! + 5 = 3 + 8×10$" ! 15) 2×10$) ! − 7 = 11 + 8×10$% !

8) 8! + 2.6×10* = 12! + 1.2×10* 16) 11! + 2.4×10* = 1.2×10') − 13!
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Standard Form
1) Assuming that each pair of numbers is the start of an arithmetic sequence, find:

(i) the next three terms, (ii) the #th term rule, (iii) the 200th term.

2) Assuming that each pair of numbers is the start of a geometric sequence, find:
(i) the next three terms, (ii) the ratio between the first and third terms,
(iii) the ratio between the second and fifth terms.

a)				2×10!, 6×10! f)				2×10!, 1.8×10!

b)				2×10!, 2×10" g)				2×10!, 2×10#

c)				2×10!, 2.4×10! h)				2×10!, 2×10$

d)				2×10!, 3×10" i)				2×10%$, 6×10%$

e)				2×10!, 1.8×10" j)				2×10%!, 1.2×10%$
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]
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)

p 
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Is it rational? 
Sort these expressions into the table below: 

 

 

 

 

 

 
 

 

Rational Numbers Irrational Numbers 

  

 

* Challenge * 

Explain why �2 + √3��2 − √3� is a rational number.   

√𝟐�√𝟐 + 𝟑� 
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Simplify

1) 8

2) 12

3) 32

4) 64

5) 128

6) 192

7) 320

8) 80

9) 40

10) 90

10) 160

11) 1600

12) 200

13) 250

14) 175

15) 350

16) 351

17) 353
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Simplify

1) 2 #

2) 3 #

3) 5 #

4) 10 #

5) 2 10 #

6) 3 10 #

7) 3 10 #

8) 5 10 #

9) 10 10 #

10) 10 2 #

11) 10 2 2 #

12) 2 2 #

13) 2 2 $

14) 2 $

15) 3 $

16) 5 $

17) 5 %

18) 5 &
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Simplify

1) 8

2) 2 8

3) 3 8

4) 72

5) 5 72

6) 5 144

7) 5 1440

8) 5 720

9) 5 360

10) 5 36

11) 6 36

12) 7 49

13) 7 98

14) 7 147

15) 14 147

16) 7 294

17) 7 295

18) 7 2950
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Write the following as a single root

1) 2 2

2) 3 2

3) 2 3

4) 4 6

5) 5 7

6) 5 8

7) 5 9

8) 15

9) 15#
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SURDS 
EQUIVALENT SURDS

NO CALCULATOR 
Ref: G182.1F1 

 

© 2017 Maths4Everyone.com Worksheets, Videos, Interactive Quizzes and Exam Solutions 
 
 

 

A1  A2  A3  A4  

Express  4 2  in the form  a  Express  7 2  in the form  a  Express  10 2  in the form  a  Express  11 2  in the form  a  

B1  B2  B3  B4  

Express  8  in the form   a 2   
where a is an integer. 

Express  18  in the form   a 2  
where a is an integer. 

Express  50  in the form   a 2  
where a is an integer. 

Express  128  in the form   a 2  
where a is an integer. 

C1  C2  C3  C4  

Express  2 5  in the form  a  Express  3 6  in the form  a  Express  6 3  in the form  a  Express  5 5  in the form  a  

D1  D2  D3  D4  

Express  75  in the form   a 3   
where a is an integer. 

Express  54  in the form   a 6  
where a is an integer. 

Express  150  in the form   a 6  
where a is an integer. 

Express  180  in the form   a 5  
where a is an integer. 

E1  E2  E3  E4  

Express  48  in the form  a b   
where a and b are integers and a ≠ 1 

Express  45  in the form  a b  
where a and b are integers and a ≠ 1 

Express  147  in the form  a b  
where a and b are integers and a ≠ 1 

Express  112  in the form  a b  
where a and b are integers and a ≠ 1 
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= 3

How many different ways can you fill the boxes so that the equality is true? 

= 3 3

How many different ways can you fill the boxes so that the equality is true? 
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× 3 =

Fill in the boxes so that…
a) The 2nd box has an integer inside (there are at least 2 ways of doing this). 
b) The 2nd box has a surd inside. 
c) The 2nd box has a surd inside with a coefficient greater than 1.
d) The 2nd box has a surd inside with a coefficient greater than 1 AND the surd is not 3.
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Less Same More
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Value

Instructions: Complete the remaining boxes by making the minimum change possible to the centre box. If there are boxes that 
cannot be filled in, say why.
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Less Same More
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Value of the surd

Instructions: Simplify the middle surd. Next choose an un-simplified surd which fits in each box and simplify it. 
Try to make your questions and answers as similar as possible to the middle box.
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!
Angles	in	Polygons	
Videos	32	on	Corbettmaths

	
(m)	 	 	 	 	 (n)	 	 	 	 	 	

Question	2:	 Work	out	the	sum	of	the	interior	angles	for	polygons	with		

(a) 	10	sides	 	 (b)		14	sides	 	 (c)		20	sides	 	 (d)		45	sides	 	 	

(e) 	50	sides	 	 (f)		80	sides	 	 (g)		100	sides		 (h)		200	sides	

Question	3:	 Work	out	the	number	of	sides	of	polygons	with	these	sum	of	interior	angles	

(a) 	1260°	 	 (b)		2880°	 	 (c)		3960°	 	 (d)		5040°	

(e) 	12240°	 	 (f)		15840°	 	 (g)		2340°	 	 (h)		89640°	

Question	4:	 Each	of	the	polygons	below	are	regular.		
	 	 Calculate	the	size	of	each	interior	angle,	x.	
	
(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	
(d) 	 	 	 (e)	 	 	 	 (f)	

© CORBETTMATHS 2016
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Find the sum of interior 
angles of each polygon
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Find the angle marked 
x in each shape x

x

x

x
x

x130o

175o

125o
140o

100o

160o

135o

135o

140o

155o

125o

120o

141o 96o

142o

172o

141o

158o

140o60o 235o

300o

91o

159o

149o

144o

140o
167o

151o

143o
166o

213o

113o

143o

263o 243o

143o

143o

213o

63o

63o

203o

143o
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!
Angles	in	Polygons	
Videos	32	on	Corbettmaths

�

�

Question	1:	 Find	the	missing	angle	in	each	irregular	polygon	

(a)	 	 	 	 	 (b)	 	 	 	 	 (c)	

	

(d)	 	 	 	 	 (e)	 	 	 	 	 (f)	

	
	
(g)	 	 	 	 	 (h)	 	 	 	 	 (i)	

	

(j)	 	 	 	 	 (k)	 	 	 	 	 (l)	

Examples

Workout

© CORBETTMATHS 2016
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!
Angles	in	Polygons	
Videos	32	on	Corbettmaths

	
(m)	 	 	 	 	 (n)	 	 	 	 	 	

Question	2:	 Work	out	the	sum	of	the	interior	angles	for	polygons	with		

(a) 	10	sides	 	 (b)		14	sides	 	 (c)		20	sides	 	 (d)		45	sides	 	 	

(e) 	50	sides	 	 (f)		80	sides	 	 (g)		100	sides		 (h)		200	sides	

Question	3:	 Work	out	the	number	of	sides	of	polygons	with	these	sum	of	interior	angles	

(a) 	1260°	 	 (b)		2880°	 	 (c)		3960°	 	 (d)		5040°	

(e) 	12240°	 	 (f)		15840°	 	 (g)		2340°	 	 (h)		89640°	

Question	4:	 Each	of	the	polygons	below	are	regular.		
	 	 Calculate	the	size	of	each	interior	angle,	x.	
	
(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	
(d) 	 	 	 (e)	 	 	 	 (f)	
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!
Angles	in	Polygons	
Videos	32	on	Corbettmaths

	
(m)	 	 	 	 	 (n)	 	 	 	 	 	

Question	2:	 Work	out	the	sum	of	the	interior	angles	for	polygons	with		

(a) 	10	sides	 	 (b)		14	sides	 	 (c)		20	sides	 	 (d)		45	sides	 	 	

(e) 	50	sides	 	 (f)		80	sides	 	 (g)		100	sides		 (h)		200	sides	

Question	3:	 Work	out	the	number	of	sides	of	polygons	with	these	sum	of	interior	angles	

(a) 	1260°	 	 (b)		2880°	 	 (c)		3960°	 	 (d)		5040°	

(e) 	12240°	 	 (f)		15840°	 	 (g)		2340°	 	 (h)		89640°	

Question	4:	 Each	of	the	polygons	below	are	regular.		
	 	 Calculate	the	size	of	each	interior	angle,	x.	
	
(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	
(d) 	 	 	 (e)	 	 	 	 (f)	
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Find the angle 
marked x in 

each question
x

70o

80o

130o

x

75o

60o

25o

x

65o

100o

50o

70o

60o

75o

35o

125o

140o

120o

60o

x

x

50o

60o
x

1)
2)

3) 4)

5)

6)

7)
55o

110o

x
65o

70o
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Find the angle 
marked x in 

each question
Diagrams 

not to 
scale

70o

60o80o

x

x

x
x

x

x

x

130o

60o
110o

110o

50o

120o

70o
30o

70o

120o

120o

75o

75o

55o

25o

45o

95o

120o

60o

120o

120o

1)

2)

3)

4)
5)

6) 7)
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("#)°

(&#)°

('# − '))°

#

(*)) − #)°

+'°
(#& − *')°

(') − #)°

(,) − #&)°

("#)°

(&#)°

*+)°

(# + "))°

(.#)°
("*#)°

(/# − &')°

*')°
(*./ − #')°

(*&) + *"#)°

(&#' )°

(0' #)°
(&# − .))°

(). +#)°(0" #)°

(0#" )°

Find the value 
of x in each 

question
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!
Angles	in	Polygons	
Videos	32	on	Corbettmaths

Question	5:	 Calculate	the	size	of	each	interior	angle	in	regular	polygons	with	

(a) 	15	sides	 	 (b)		20	sides	 	 (c)		24	sides	 	 (d)		30	sides	

(e) 	36	sides	 	 (f)		40	sides	 	 (g)		50	sides	 	 (h)		60	sides	

(i)		72	sides	 	 (j)		80	sides	 	 (k)		90	sides	 	 (l)		100	sides	

Question	6:	 Each	of	the	polygons	below	are	regular.		
	 	 Calculate	the	size	of	each	exterior	angle,	y.	

(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	

(d)		 	 	 	 (e)	 	 	 	 (f)	

Question	7:	 Calculate	the	size	of	each	exterior	angle	in	regular	polygons	with	

(a) 	15	sides	 	 (b)		18	sides	 	 (c)		20	sides	 	 (d)		24	sides	

(e) 	30	sides	 	 (f)		36	sides	 	 (g)		40	sides	 	 (h)		45	sides	

(i)		60	sides	 	 (j)		72	sides	 	 (k)		90	sides	 	 (l)		200	sides	

Question	8:	 Shown	below	is	one	interior	angle	from	regular	polygons.	
	 	 Calculate	how	many	sides	the	polygons	have.	

(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	

(d)	 	 	 	 (e)	 	 	 	 (f)	
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!
Angles	in	Polygons	
Videos	32	on	Corbettmaths

Question	5:	 Calculate	the	size	of	each	interior	angle	in	regular	polygons	with	

(a) 	15	sides	 	 (b)		20	sides	 	 (c)		24	sides	 	 (d)		30	sides	

(e) 	36	sides	 	 (f)		40	sides	 	 (g)		50	sides	 	 (h)		60	sides	

(i)		72	sides	 	 (j)		80	sides	 	 (k)		90	sides	 	 (l)		100	sides	

Question	6:	 Each	of	the	polygons	below	are	regular.		
	 	 Calculate	the	size	of	each	exterior	angle,	y.	

(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	

(d)		 	 	 	 (e)	 	 	 	 (f)	

Question	7:	 Calculate	the	size	of	each	exterior	angle	in	regular	polygons	with	

(a) 	15	sides	 	 (b)		18	sides	 	 (c)		20	sides	 	 (d)		24	sides	

(e) 	30	sides	 	 (f)		36	sides	 	 (g)		40	sides	 	 (h)		45	sides	

(i)		60	sides	 	 (j)		72	sides	 	 (k)		90	sides	 	 (l)		200	sides	

Question	8:	 Shown	below	is	one	interior	angle	from	regular	polygons.	
	 	 Calculate	how	many	sides	the	polygons	have.	

(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	

(d)	 	 	 	 (e)	 	 	 	 (f)	
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!
Angles	in	Polygons	
Videos	32	on	Corbettmaths

	
(m)	 	 	 	 	 (n)	 	 	 	 	 	

Question	2:	 Work	out	the	sum	of	the	interior	angles	for	polygons	with		

(a) 	10	sides	 	 (b)		14	sides	 	 (c)		20	sides	 	 (d)		45	sides	 	 	

(e) 	50	sides	 	 (f)		80	sides	 	 (g)		100	sides		 (h)		200	sides	

Question	3:	 Work	out	the	number	of	sides	of	polygons	with	these	sum	of	interior	angles	

(a) 	1260°	 	 (b)		2880°	 	 (c)		3960°	 	 (d)		5040°	

(e) 	12240°	 	 (f)		15840°	 	 (g)		2340°	 	 (h)		89640°	

Question	4:	 Each	of	the	polygons	below	are	regular.		
	 	 Calculate	the	size	of	each	interior	angle,	x.	
	
(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	
(d) 	 	 	 (e)	 	 	 	 (f)	
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!
Angles	in	Polygons	
Videos	32	on	Corbettmaths

Question	5:	 Calculate	the	size	of	each	interior	angle	in	regular	polygons	with	

(a) 	15	sides	 	 (b)		20	sides	 	 (c)		24	sides	 	 (d)		30	sides	

(e) 	36	sides	 	 (f)		40	sides	 	 (g)		50	sides	 	 (h)		60	sides	

(i)		72	sides	 	 (j)		80	sides	 	 (k)		90	sides	 	 (l)		100	sides	

Question	6:	 Each	of	the	polygons	below	are	regular.		
	 	 Calculate	the	size	of	each	exterior	angle,	y.	

(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	

(d)		 	 	 	 (e)	 	 	 	 (f)	

Question	7:	 Calculate	the	size	of	each	exterior	angle	in	regular	polygons	with	

(a) 	15	sides	 	 (b)		18	sides	 	 (c)		20	sides	 	 (d)		24	sides	

(e) 	30	sides	 	 (f)		36	sides	 	 (g)		40	sides	 	 (h)		45	sides	

(i)		60	sides	 	 (j)		72	sides	 	 (k)		90	sides	 	 (l)		200	sides	

Question	8:	 Shown	below	is	one	interior	angle	from	regular	polygons.	
	 	 Calculate	how	many	sides	the	polygons	have.	

(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	

(d)	 	 	 	 (e)	 	 	 	 (f)	
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Each question shows part of 
a regular polygon and an 
interior or exterior angle.

For questions 1 to 6, find the 
number of sides. For 

questions 7 to 10, find the 
perimeter of the shape in cm.

There is one question 
that is an ambiguous 
case. Which question 
is it and why is it the 

only possible 
ambiguous case?

Ambiguous

An adjective that 
means something is 
open to more than 
one interpretation.

From the Latin: 
ambi (both ways) 
and agere (to drive).

1) 40o 2)

3o

Diagrams 
not to 
scale

3) 172o

4)
60o

6o

6)

5)
45o

7)

36o

7mm
165o

15cm

8)

A regular polygon has a perimeter of 180cm and an 
exterior angle of 10o. How long is each edge in cm?

A regular polygon that has an edge length 
of 2mm and an interior angle of 186o

9)

10)

11)

12)

18o

3m

A regular polygon has a perimeter of 12m and an 
interior angle of 171o. How long is each edge in cm?

176cm
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100o

In each 
question, 

find 
missing 
angle x.

230o

110o

x

x

x

260o

200o

330o

210o

100o

250o

60o

x

300o

275o

135o

50o
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!
Angles	in	Polygons	
Videos	32	on	Corbettmaths

Question	5:	 Calculate	the	size	of	each	interior	angle	in	regular	polygons	with	

(a) 	15	sides	 	 (b)		20	sides	 	 (c)		24	sides	 	 (d)		30	sides	

(e) 	36	sides	 	 (f)		40	sides	 	 (g)		50	sides	 	 (h)		60	sides	

(i)		72	sides	 	 (j)		80	sides	 	 (k)		90	sides	 	 (l)		100	sides	

Question	6:	 Each	of	the	polygons	below	are	regular.		
	 	 Calculate	the	size	of	each	exterior	angle,	y.	

(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	

(d)		 	 	 	 (e)	 	 	 	 (f)	

Question	7:	 Calculate	the	size	of	each	exterior	angle	in	regular	polygons	with	

(a) 	15	sides	 	 (b)		18	sides	 	 (c)		20	sides	 	 (d)		24	sides	

(e) 	30	sides	 	 (f)		36	sides	 	 (g)		40	sides	 	 (h)		45	sides	

(i)		60	sides	 	 (j)		72	sides	 	 (k)		90	sides	 	 (l)		200	sides	

Question	8:	 Shown	below	is	one	interior	angle	from	regular	polygons.	
	 	 Calculate	how	many	sides	the	polygons	have.	

(a)	 	 	 	 (b)	 	 	 	 (c)	 	 	 	

	

(d)	 	 	 	 (e)	 	 	 	 (f)	
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Amelia says:
The shape has an interior 

angle of 162⚬

Charlie says:
The sum of all the exterior 

angles is 360⚬

Diana says:
The shape has an exterior angle 

of 18⚬

Edward says:
The shape has 18 sides

Bilal says:
The sum of all the 

interior angles In the 
shape is 3240⚬

5 students look at a regular shape
They each make a statement. Which statement 
can’t be true?
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!
Angles	in	Polygons	
Videos	32	on	Corbettmaths

� 	

Question	1:	 In	each	diagram	below,	two	regular	polygons	are	shown.	
	 	 Calculate	x.	
(a)	 	 	 							(b)		 	 							(c)		 			 							(d)	

	

Question	2:	 Shown	is	a	regular	pentagon.			
	 	 Find	y.	

Question	3:	 A	regular	polygon	has	18	sides.	
	 	 Calculate	the	size	of	each	interior	angle.	

Question	4:	 A	regular	polygon	has	30	sides.	
	 	 Calculate	the	size	of	each	interior	angle.	

Question	5:	 Explain	why	this	cannot	be	an	interior	angle	from	regular	polygons.	
	 	 	

� 	

Question	6:					A	polygon	has	an	interior	angle	that	is	Vive	times	larger	than	the	exterior	angle.	
	 	 How	many	sides	does	it	have?	

Question	7:	 Explain	why	regular	hexagons	tessellate.	

Question	8:	 Explain	why	regular	pentagons	do	not	tessellate.	

�

Apply

Answers
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Each shape contains a regular decagon and a rectangle. Find angle x in each diagram.

x
65o

65o

x

65o

x

x

65o

x

x

65o
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30o

x

x

110o

Each shape has an outside boundary of a regular polygon. Find angle x in each diagram.

x

50o

95o

20o

x

45o

280o

65o

x

45o

95o

150o

x

70o
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x

x

130o
330o

120o

20o

110o

40o

140o

x

330o

75o

40o

100o

120o

70o

60o

85o

210o

60o

130o

35o

55o

95o

20o

60o

95o
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A1  A2  A3  A4  
Write down a formula that allows 
you to calculate the size of an 
exterior angle (E) of a regular 
polygon with n sides. 

Write down a formula that relates 
the size of an exterior angle (E) and 
the size of an interior angle (I) of a 
polygon. 

Write down a formula that allows 
you to calculate the sum (S) of the 
interior angles in a regular polygon 
with n sides. 

Work out the size of an exterior 
angle of a regular polygon with 
5 sides 

B1  B2  B3  B4  
Work out the size of an interior angle 
of a regular polygon with 9 sides 

Each exterior angle of a regular 
polygon is 15º. 
Work out the number of sides the 
polygon has. 

Each interior angle of a regular 
polygon is 156º. 
Work out the number of sides the 
polygon has. 

Find the sum of the interior angles 
of a polygon with 7 sides 

C1  C2  C3  C4  
The size of each exterior angle of a 
regular polygon is 18°. 
Work out the sum of the interior 
angles of the polygon. 

The sum of the interior angles of a 
polygon is 2700º. 
Work out the number of sides the 
polygon has. 

The size of each interior angle of a 
regular polygon is 140º bigger than 
the size of each exterior angle. 
Work out the number of sides the 
polygon has. 

The size of each interior angle of a 
regular polygon is 11 times the size 
of each exterior angle. 
Work out the number of sides the 
polygon has. 

D1  D2  D3  D4  
The size of each interior angle of a 
regular polygon with n sides is 144°. 
Work out the size of each interior 
angle of a regular polygon with 2n 
sides. 

An exterior angle of regular polygon 
A is 30º bigger than an exterior 
angle of regular polygon B. 
Polygon A has 9 sides. Find the 
number of sides of polygon B. 

An interior angle of regular polygon 
C is 10º smaller than an interior 
angle of regular polygon D. 
Polygon C has 12 sides. Find the 
number of sides of polygon D. 

The sum of the interior angles in 
polygon E is 900º more than the 
sum of the interior angles in 
polygon F. The total number of 
sides of the two polygons is 25. 
How many sides in each polygon? 



Fluency Practice

Page 176

Angles in Irregular Polygons 

(a) (b) (c) (d) 

   
 

(e) (f) (g) (h) 

    

(i) (j) (k) (l) 

  

An irregular pentagon has 
interior angles of 5𝑥2, 126°,  

(10𝑥 + 72°), 132° and a right 
angle. Find the value of 𝑥. 

The interior angles in an 
irregular hexagon make up an 

arithmetic sequence with 
common difference of 12. Find 
the size of the largest angle. 
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Angles in Regular Polygons 

All polygons are regular. Find the missing angles in each of the diagrams. 

(a) (b) (c) (d) 

  
  

(e) (f) (g) (h) 

    

(i) (j) (k) (l) 

  
 

Find the number of sides of the 
incomplete regular polygon. 
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Angles and Polygons Revision 
In each question, find the value of 𝑥, giving reasons for your answer. 

(a) (b) (c) (d) 

 

  
 

(e) (f) (g) (h) 

 
   

(i) (j) (k) (l) 

Both polygons are regular. 

 

 

𝑥 is the number of sides in this 
regular polygon 

 

Both polygons are regular. 
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1∙ Find the sum of the interior angles in each polygon

a∙ 12 sides b∙ 15 sides c∙ 18 sides d∙ 22 sides e∙ 25 sides f∙ 30 sides g∙ 52 sides h∙ 120 sides

The diagrams are not drawn accurately

2∙ Find the value of x 

a∙ b∙ c∙ d∙ e∙ f∙
129 °

135 °117 °

63 °

x

94 °

43 °

59 °

132 °
x

68 °

146 °

117 °

123 °

124 °

59 °

x

158 °

94 °

95 ° x

158 °

151 °

132 °

154 °

149 °

329 °
135 °

95 °

101 °

x

41 °

35 °

305 °

261 °

x

3∙ Find the number of sides each polygons has, given the sum of the interior angles

a∙ 1800 ° b∙ 1980 ° c∙ 3060 ° d∙ 3240 ° e∙ 3780 ° f∙ 5940 ° g∙ 9720 ° h∙ 14220 °

4∙

The polygon has one line of 
symmetry. 
Find the value of x. 

58 °

54 °

256 °

x

65 °

136 °

5∙ Find the value of x (and y)

a∙ b∙ c∙

x+25

x+15x+10

x-20

x-5

2x+45

x-15

2x+35 x+65

3x
4x

2x-10

2x+55

3y-x

3x+20

x+y

2y

7x-y
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The diagrams are not drawn accurately

2∙ Calculate the size of one exterior angle in each regular polygon

a∙ b∙ c∙ d∙ e∙ f∙

g∙ 15 sides h∙ 18 sides i∙ 20 sides j∙ 24 sides k∙ 30 sides l∙ 60 sides m∙ 120 sides n∙ 180 sides

1∙ Find the value of x 

a∙ b∙ c∙ d∙ e∙ f∙

116 °

54 °
87 °

63 °

x

64 °

59 °
32 °

x68 °

46 °

64 °
71 °

39 °

82 ° x

46 °

34 °

52 °
x

58 °
61 °

45 °

34 ° 29 °

102 °

75 °
68 °

137 °

x

41 °

35 °

305 °

261 °

x

149 °

x x
x

x
x

x

3∙ Calculate the number of sides in each regular polygon 

a∙ Exterior angle = 15° a∙ Exterior angle = 60° c∙ Exterior angle = 5° d∙ Exterior angle = 12° e∙ Exterior angle = 4° f∙ Exterior angle = 45°

g∙ Exterior angle = 7∙5° h∙ Exterior angle = 11∙25° i∙ Interior angle = 168° j∙ Interior angle = 156° k∙ Interior angle = 108° l∙ Interior angle = 175∙5°

5∙
a∙ A regular polygon has  interior angles 4

times larger than its exterior angles.
Calculate the number of sides. 

b∙ A regular polygon has interior angles 6∙5
times larger than its exterior angles. 
Calculate the number of sides. 

6∙
a∙ Regular polygon A has 12 sides and exterior angles of 6x.

Regular polygon B has exterior angles of 4x.
Find the number of sides polygon B has. 

b∙ Regular polygon C has 20 sides and exterior angles of 2x.
Regular polygon D has exterior angles of 5x.
Find the number of sides polygon D has. 

4∙
The diagram shows a regular nonagon 
and an isosceles triangle. 
Find the value of x. 

x
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The diagrams are not drawn accurately

2∙ Calculate the size of one interior angle in each regular polygon

a∙ b∙ c∙ d∙ e∙ f∙

g∙ 15 sides h∙ 18 sides i∙ 20 sides j∙ 24 sides k∙ 30 sides l∙ 60 sides m∙ 120 sides n∙ 360 sides

x
x

x

x
x

x

3∙ All the polygons are regular and meet at a point. Find the value of x 

a∙ b∙ c∙ d∙ e∙ f∙x
x

x

x

x

4∙ All the polygons are regular. Find the value of x 

a∙ b∙ c∙ d∙

e∙ f∙ g∙ h∙

x

x

x

x

x
x

x

1∙ Calculate the sum of the interior angles in each polygon

a∙ 7 sides b∙ 11 sides c∙ 17 sides d∙ 23 sides e∙ 50 sides f∙ 95 sides

x

5∙
The diagram shows two overlapping, 
regular nonagons. 
Find the value of x. 

x

x
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Less Same More

M
or

e
Sa

m
e

Le
ss

Nu
m

be
r o

f s
id

es
 o

f s
ha

pe
 A

Value of the angle !

Instructions: Calculate the value of " in the middle box. Then complete the remaining boxes trying to make the minimal 
change possible. 

A B
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Exercise 3

[Edexcel GCSE Nov2014-1H Q17] ABCDEFGH is a 
regular octagon. BCKFGJ is a hexagon. JK is a line 
of symmetry of the hexagon. Angle !"# = angle 
%&' = 140°. Work out the size of angle KFE.
Total interior angle of !"#$%& = ()* + − - = .-*°.

∠#$% = .-* − (1* − (1*
1 = ((*°

→ ∠#$3 = (45 − ((* = -5°

[Edexcel IGCSE Nov-2010-4H Q13]
The size of each interior angle of a 
regular polygon is 11 times the size 
of each exterior angle. Work out the 
number of sides the polygon has.
Interior : Exterior = 11 : 1. 
Exterior = !"#° ÷ !&° = !( → * = !"#

$% = &+

[Edexcel IGCSE Nov2009-3H Q3a]
The diagram shows a regular octagon, with 
centre O. Work out the value of ,.

Half an interior angle of octagon: !,(& = -.. 0°

[KS3 SATs 2004 L6-L8 Paper 2 
Q19 Edited]
A pupil has three tiles. One is a 
regular octagon, one is a 
regular hexagon, and one is a 
square. The side length of each 
tile is the same. The pupil says 
the hexagon will fit exactly like 
this. Is the pupil correct?
No, as 120 + 45 + 165 =
270° which is not 2-5°.

1

2

3

4
?

?

?

?

Exercise 3

!

6
A regular polygon ! with " sides is surrounded 
by squares and regular pentagons in an 
alternating pattern, as shown. Determine the 
value of ".

Interior angle of # = %&' − )' − *'+ = *&,°
Exterior angle = *+' − *&, = *+°
. = !"#

$% = ,' sides

5

/

A regular polygon / is surrounded by squares and 
equilateral triangles in an alternating pattern, as 
shown. Show that / is a hexagon.
Interior angle of 0 = %&' − )' − )' − &' = *,'°
Exterior angle = *+' − *,' = &'°
. = !"#

"# = & so a hexagon.
?

?

Exercise 3
[IMC 2005 Q14] Ten stones, of 
identical shape and size, are used to 
make an arch, as shown in the 
diagram. Each stone has a cross-
section in the shape of a trapezium 
with three equal sides. What is the 
size of the smallest angles of the 
trapezium?

[IMC 2018 Q18] The 
diagram shows a regular 
pentagon and an 
equilateral triangle placed 
inside a square. What is 
the value of ,?
&+° (e.g. by first considering the 
angles in the bottom irregular 
pentagon)

[JMO 2014 B1]
The figure shows an equilateral 
triangle ABC, a square BCDE, and 
a regular pentagon BEFGH.
What is the difference between 
the sizes of ∠ADE and ∠AHE?

[IMC 2003 Q22] The diagram 
shows a regular dodecagon (a 
polygon with twelve equal sides 
and equal angles). What is the size 
of the marked angle?

.0°

7

8

9

10

'°

))°

?

?

?

?

Exercise 2
Find all regular polygons which tessellate (when restricted only to one type of polygon).

Equilateral triangle, square, hexagon.

By thinking about interior angles, prove that the regular polygons you identified above are 
the only regular polygons which tessellate.

Method 1: The possible exterior angles of a regular polygons are the factors of 360 less 
than 180: 1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 30, 36, 40, 45, 60, 72, 90, 120
This gives interior angles of 179, 178, ..., 140, 135, 120, 108, 90, 60.
To tessellate, the interior angle has to divide 360. Only 120, 90 and 60 does. This 
corresponds to a hexagon, square and equilateral triangle.

Method 2: 360 divided by the interior angle must give a whole number, in order for the 

regular polygon to tessellate. Interior angle is ()* − !"#
$ , so 

!"#
%&#'!"#$

= 6 for some constant 

6. Simplifying this gives 67 − -6 − -7 = *
This factorises to 6 − - 7 − - = 1
This only numbers which multiply to give 4 are (×1 or -×- or 1×(. This 7 = +, 1 or 4 in 
each case.

11

N

?

?
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A1 The diagram shows two regular pentagons 
and a square. 

 

 
 

A2 The diagram shows a square inside a regular 
heptagon.  

 

 
 

 

A3 The diagram shows a regular pentagon and a 
regular heptagon.  

 

 
 

  Work out the value of x.  Work out the value of x.  Work out the value of x. 

B1 The diagram shows a regular octagon.  
 

 
 

 

B2 The diagram shows a regular pentagon.  

 

 
 

 

B3 The diagram shows an equilateral triangle 
inside a regular pentagon.  

 

 
 

  Find the value of x. 
 Show clear working out. 

 Find the value of x. 
 Show clear working out.  Work out the value of x. 

 

2.8 cm 

The diagram shows an equilateral triangle and 
two squares. 

Work out the value of x. 

The diagram shows an equilateral triangle and 
two regular pentagons. 

Work out the value of x. 

The diagram shows a square, an equilateral 
triangle and a regular pentagon 

Work out the value of x. 

The diagram shows three equilateral triangles 
and a square. 

Work out the value of x. 

The diagram shows two regular pentagons 
and a square. 

Work out the value of x. 

The diagram shows a square, a regular 
pentagon and a regular hexagon. 

Work out the value of x. 

xº 

xº 

xº xº 

xº xº 

2.8 cm 

The diagram shows an equilateral triangle 
inside a regular heptagon. 

Work out the value of x. 

The diagram shows a square inside a regular 
heptagon. 

Work out the value of x. 

The diagram shows a regular pentagon inside 
a regular heptagon. 

Work out the value of x. 

The diagram shows a regular hexagon inside a 
regular heptagon. 

Work out the value of x. 

The diagram shows an equilateral triangle 
inside a square. 

Work out the value of x. 

The diagram shows an equilateral triangle 
inside a square. 

Work out the value of x. 

xº xº xº 

xº 

2.8 cm 

The diagram shows a regular pentagon, a 
square and two equilateral triangles. 

Work out the value of x. 

The diagram shows a regular pentagon and a 
regular hexagon. 

Work out the value of x. 

The diagram shows a regular pentagon and a 
regular heptagon. 

Work out the value of x. 

The diagram shows a regular hexagon, a 
regular pentagon,  an equilateral triangle and a 
square. 

Work out the value of x and the value of y. 

The diagram shows a regular hexagon, a 
regular pentagon and a square. 

Work out the value of x, 
the value of y and the value of z. 

The diagram shows two regular hexagons and 
a square. 

Work out the value of x and the value of y. 

xº 

yº xº 

yº 

xº yº 

xº 

zº 

xº 

xº 

2.8 cm 

The diagram shows a regular hexagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular pentagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

xº xº xº 

xº 

xº 
xº 

2.8 cm 

The diagram shows a regular hexagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular pentagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

xº 

xº 
xº 

xº 

xº 

xº 

2.8 cm 

The diagram shows an equilateral triangle 
inside a square. 

Work out the value of x. 

The diagram shows an equilateral triangle 
inside a regular pentagon. 

Work out the value of x. 

The diagram shows a square inside a regular 
pentagon. 

Work out the value of x. 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

The diagram shows a square inside a regular 
hexagon. 

Work out the value of x. 

The diagram shows a regular pentagon inside 
a regular hexagon. 

Work out the value of x. 

xº 
xº 

xº 

xº 
xº 
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A1 The diagram shows three regular pentagons. 

 

 
 

A2 The diagram shows three equilateral triangles 
and a square.  

 

 
 

 

A3 The diagram shows a regular heptagon with 
centre O. 

 

 
 

 
 Work out the value of x.  Work out the value of x.  Work out the value of x. 

B1 The diagram shows a regular octagon.  

 

 
 

 

B2 The diagram shows a regular heptagon. 

 

 
 

 

B3 The diagram shows a regular pentagon, a 
square and two equilateral triangles.  

 

 
 

  Find the value of x. 
 Show clear working out. 

 Find the value of x. 
 Show clear working out.  Work out the value of x. 

 

2.8 cm 

The diagram shows a regular pentagon and 
four equilateral triangles. 

Work out the value of x. 

The diagram shows a regular pentagon and 
four squares. 

Work out the value of x. 

The diagram shows three regular pentagons. 

Work out the value of x. 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular hexagon and 
three squares. 

Work out the value of x. 

The diagram shows a regular hexagon and 
two regular pentagons. 

Work out the value of x and the value of y. 

xº 

xº xº xº 

xº 

xº 

yº 

2.8 cm 

The diagram shows an equilateral triangle and 
two squares. 

Work out the value of x. 

The diagram shows an equilateral triangle and 
two regular pentagons. 

Work out the value of x. 

The diagram shows a square, an equilateral 
triangle and a regular pentagon 

Work out the value of x. 

The diagram shows three equilateral triangles 
and a square. 

Work out the value of x. 

The diagram shows two regular pentagons 
and a square. 

Work out the value of x. 

The diagram shows a square, a regular 
pentagon and a regular hexagon. 

Work out the value of x. 

xº 

xº 

xº xº 

xº xº 

2.8 cm 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

O 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular octagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular pentagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular heptagon with 
centre O. 

Work out the value of x. 

xº 
xº 

xº 

O O 

2.8 cm 

The diagram shows a regular hexagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular pentagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

xº 

xº 
xº 

xº 

xº 

xº 

2.8 cm 

The diagram shows a regular hexagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular pentagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

xº xº xº 

xº 

xº 
xº 

2.8 cm 

The diagram shows a regular pentagon, a 
square and two equilateral triangles. 

Work out the value of x. 

The diagram shows a regular pentagon and a 
regular hexagon. 

Work out the value of x. 

The diagram shows a regular pentagon and a 
regular heptagon. 

Work out the value of x. 

The diagram shows a regular hexagon, a 
regular pentagon,  an equilateral triangle and a 
square. 

Work out the value of x and the value of y. 

The diagram shows a regular hexagon, a 
regular pentagon and a square. 

Work out the value of x, 
the value of y and the value of z. 

The diagram shows two regular hexagons and 
a square. 

Work out the value of x and the value of y. 

xº 

yº xº 

yº 

xº yº 

xº 

zº 

xº 

xº 
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A1 The diagram shows an equilateral triangle 
and two squares. 

 

 
 

A2 The diagram shows a regular pentagon and a 
regular hexagon.  

 

 
 

 

A3 The diagram shows a regular hexagon.  
 
 

 
 

 Work out the value of x.  Work out the value of x. 
 Find the value of x. 
 Show clear working out. 

B1 The diagram shows a regular pentagon.  
 

 

 
 

B2 The diagram shows a regular heptagon with 
centre O.  

 

 
 

 

B3 The diagram shows an equilateral triangle 
inside a square.  

 

 
 

  Find the value of x. 
 Show clear working out.  Work out the value of x.  Work out the value of x. 

 

2.8 cm 

The diagram shows an equilateral triangle and 
two squares. 

Work out the value of x. 

The diagram shows an equilateral triangle and 
two regular pentagons. 

Work out the value of x. 

The diagram shows a square, an equilateral 
triangle and a regular pentagon 

Work out the value of x. 

The diagram shows three equilateral triangles 
and a square. 

Work out the value of x. 

The diagram shows two regular pentagons 
and a square. 

Work out the value of x. 

The diagram shows a square, a regular 
pentagon and a regular hexagon. 

Work out the value of x. 

xº 

xº 

xº xº 

xº xº 

2.8 cm 

The diagram shows a regular pentagon, a 
square and two equilateral triangles. 

Work out the value of x. 

The diagram shows a regular pentagon and a 
regular hexagon. 

Work out the value of x. 

The diagram shows a regular pentagon and a 
regular heptagon. 

Work out the value of x. 

The diagram shows a regular hexagon, a 
regular pentagon,  an equilateral triangle and a 
square. 

Work out the value of x and the value of y. 

The diagram shows a regular hexagon, a 
regular pentagon and a square. 

Work out the value of x, 
the value of y and the value of z. 

The diagram shows two regular hexagons and 
a square. 

Work out the value of x and the value of y. 

xº 

yº xº 

yº 

xº yº 

xº 

zº 

xº 

xº 

2.8 cm 

The diagram shows a regular hexagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular pentagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

xº 

xº 
xº 

xº 

xº 

xº 

2.8 cm 

The diagram shows a regular hexagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular pentagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

xº xº xº 

xº 

xº 
xº 

2.8 cm 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

O 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular octagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular pentagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular heptagon with 
centre O. 

Work out the value of x. 

xº 
xº 

xº 

O O 

2.8 cm 

The diagram shows an equilateral triangle 
inside a square. 

Work out the value of x. 

The diagram shows an equilateral triangle 
inside a regular pentagon. 

Work out the value of x. 

The diagram shows a square inside a regular 
pentagon. 

Work out the value of x. 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

The diagram shows a square inside a regular 
hexagon. 

Work out the value of x. 

The diagram shows a regular pentagon inside 
a regular hexagon. 

Work out the value of x. 

xº 
xº 

xº 

xº 
xº 
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A1 The diagram shows an equilateral triangle 
and two regular pentagons. 

 

 
 

A2 The diagram shows a regular octagon with 
centre O. 

 

 
 

 

A3 The diagram shows a regular hexagon, a 
regular pentagon, an equilateral triangle and a 
square. 

 

 
 

  Work out the value of x.  Work out the value of x.  Work out the value of x and the value of y. 

B1 The diagram shows a regular heptagon.  
 
 

 
 

 

B2 The diagram shows an equilateral triangle 
inside a regular heptagon. 

 

 
 

B3 The diagram shows a regular hexagon.  

 

 
 

 Find the value of x. 
 Show clear working out.  Work out the value of x. 

 Find the value of x. 
 Show clear working out. 

 

2.8 cm 

The diagram shows an equilateral triangle and 
two squares. 

Work out the value of x. 

The diagram shows an equilateral triangle and 
two regular pentagons. 

Work out the value of x. 

The diagram shows a square, an equilateral 
triangle and a regular pentagon 

Work out the value of x. 

The diagram shows three equilateral triangles 
and a square. 

Work out the value of x. 

The diagram shows two regular pentagons 
and a square. 

Work out the value of x. 

The diagram shows a square, a regular 
pentagon and a regular hexagon. 

Work out the value of x. 

xº 

xº 

xº xº 

xº xº 

2.8 cm 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

O 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular hexagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular octagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular pentagon with 
centre O. 

Work out the value of x. 

The diagram shows a regular heptagon with 
centre O. 

Work out the value of x. 

xº 
xº 

xº 

O O 

2.8 cm 

The diagram shows a regular pentagon, a 
square and two equilateral triangles. 

Work out the value of x. 

The diagram shows a regular pentagon and a 
regular hexagon. 

Work out the value of x. 

The diagram shows a regular pentagon and a 
regular heptagon. 

Work out the value of x. 

The diagram shows a regular hexagon, a 
regular pentagon,  an equilateral triangle and a 
square. 

Work out the value of x and the value of y. 

The diagram shows a regular hexagon, a 
regular pentagon and a square. 

Work out the value of x, 
the value of y and the value of z. 

The diagram shows two regular hexagons and 
a square. 

Work out the value of x and the value of y. 

xº 

yº xº 

yº 

xº yº 

xº 

zº 

xº 

xº 

2.8 cm 

The diagram shows a regular hexagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular pentagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

xº 

xº 
xº 

xº 

xº 

xº 

2.8 cm 

The diagram shows an equilateral triangle 
inside a regular heptagon. 

Work out the value of x. 

The diagram shows a square inside a regular 
heptagon. 

Work out the value of x. 

The diagram shows a regular pentagon inside 
a regular heptagon. 

Work out the value of x. 

The diagram shows a regular hexagon inside a 
regular heptagon. 

Work out the value of x. 

The diagram shows an equilateral triangle 
inside a square. 

Work out the value of x. 

The diagram shows an equilateral triangle 
inside a square. 

Work out the value of x. 

xº xº xº 

xº 

2.8 cm 

The diagram shows a regular hexagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular octagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular pentagon. 

Find the value of x. 
Show clear working out. 

The diagram shows a regular heptagon. 

Find the value of x. 
Show clear working out. 

xº xº xº 

xº xº xº 
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1) # ∶ % ∶ &	 = 2 ∶ 5 ∶ 4 2) # ∶ % = 7 ∶ 5 3) # ∶ % ∶ & = 2 ∶ 9 ∶ 4

4) # ∶ % = 1 ∶ 5 5) # ∶ % ∶ & = 1 ∶ 2 ∶ 3 6) # ∶ % = 3 ∶ 2

7) # ∶ % ∶ & = 2 ∶ 5 ∶ 2 8) # ∶ % = 1 ∶ 5 9) # ∶ % = 4 ∶ 5

Using ratios to find…
In each question, find the sizes of angles #, % and &.

!
"

#

#

!

" ! "
#

!

"

!

"
#

!
"

100°
120°

!

"

#
!

"
"

Angles in Polygons

!
"

!
"
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