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PRE-REQUISITES

What you should know from previous years:

K103: Angles on a line.
K104: Angles about a point.
K107: Angles in a triangle.
K108: Angles in a triangle where one side is extended.
K307: Vertically opposite angles.
K301: Angles in an isosceles triangle.
K302: Find an angle in an isosceles triangle using angles on parallel lines.
K305: Alternate angles on parallel lines.
K306: Corresponding angles on parallel lines.
K308: Cointerior (allied) angles on parallel lines.
K309: Angles in a quadrilateral.
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NEED TO KNOW
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Definition
A polygon with all sides 
equal sized and all interior 
angles equal sized.

Characteristics
• All connected straight 

sides
• All sides equal sized
• All angles equal sized

Examples Non Examples

POLYGONS
REGULAR POLYGONS



Interior and Exterior Angles
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• The interior angles of a polygon are on the inside.

• The exterior angles of a polygon are on the outside.

• The interior and exterior angles form a straight line.

Interior Angle + Exterior Angle = 𝟏𝟖𝟎°



Polygons – interior and Exterior Angle Rules

ALL POLYGONS

Interior angle + exterior angle = 

Sum of interior Angles = 

Sum of exterior Angles = 

n – number of sides

REGULAR POLYGONS

EACH exterior angle = °

EACH interior angle = °

n – number of sides
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Name Number of 
angles

Sum of 
interior angles

Size of one 
interior angle 
in a regular 

polygon

Size of one 
exterior angle 

in a regular 
polygon

3

360° 90°

Octagon 45°

Hexadecagon 2520°

Pentadecagon 15 156°

72°

720° 120°

12

1620°
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Fluency practice
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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 Scan here

Angles in Polygons
Videos 32 on Corbettmaths

(m) (n)

Question 2: Work out the sum of the interior angles for polygonswith

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

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

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

(b) 2880° (c) 3960° (d) 5040°

(f) 15840° (g) 2340° (h) 89640°

(a) 1260°

(e) 12240°

Question 4: Each of the polygons below are regular.  
Calculate the size of each interior angle,x.

(b) (c)(a)

(d) (e) (f)

© CORBETTMATHS 2016



Polygons and angles

Worked Example Thinking Your Turn
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These are regular polygons. 
Find 

These are regular polygons. 
Find 



Polygons and angles

Worked Example Thinking Your Turn
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These are regular polygons. 
Find 



Polygons and angles

Worked Example Thinking Your Turn

A regular polygon has an exterior 
angle of . How many sides does it 
have?

A regular polygon interior angles of 
size . How many sides does it 
have?

A regular polygon has an exterior 
angle of . How many sides does it 
have?

A regular polygon has interior angles 
of size . How many sides does it 
have?
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Polygons and angles

Worked Example Thinking Your Turn
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In a quadrilateral, the four angles are 
listed from largest to smallest. Each 
angle is three times the previous 
angle.
What are the angles?

In a quadrilateral, the four 
angles are listed from largest to 
smallest. Each angle is one third 
of the previous angle.
What are the angles?



Polygons and angles

Worked Example Thinking Your Turn
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Polygons and angles

Worked Example Thinking Your Turn
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In a quadrilateral, the four angles are 
listed from largest to smallest. Each 
angle is three times the previous 
angle.
What are the angles?

In a quadrilateral, the four 
angles are listed from largest to 
smallest. Each angle is one third 
of the previous angle.
What are the angles?
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Angles in Polygons
Videos 32 on Corbettmaths

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

(b) (c)(a)

(d) (e) (f)

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

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

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

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

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

(b) (c)(a)

(d) (e) (f)

Angles in Polygons
Videos 32 on Corbettmaths

Question 1: In each diagram below, two regular polygons are shown.  
Calculate x.

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

Question 2: Shown is a regularpentagon.  
Find y.

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

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

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.

Apply

Question 8: Explain why regular pentagons do nottessellate.

Answers
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
iiiiiiiiiiiiCiiiiliiiiciiikiiiihiiieiiiriiieiiiiiiiiiiiii Scanhere
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Problem Solving with Interior/Exterior Angles
There are variety of skills that harder questions involving 
interior/exterior angles might involve:

A

A

C

BB

B

B

B

B

CC

#1: Tessellation Shapes ‘tessellate’ if they fit 
together, without overlap, to 
form a repeating pattern.

“The above repeating pattern 
consists of three regular 
polygons, A (hexagon), B 
(square) and C. Determine 
how many sides C has.”

“The above repeating pattern 
consists of three regular 
polygons, A (hexagon), B 
(square) and C. Determine 
how many sides C has.”

#2: Using isosceles triangles

“ is a square and 
is a regular 

hexagon. Determine the 
angle .”

A

A

B
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Problem Solving with Interior/Exterior Angles

[IMC 2006 Q19] The diagram shows a 
regular pentagon and a regular 
hexagon which overlap. What is the 
value of 𝑥?

Corrections/notes:

Your attempt
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Problem Solving with Interior/Exterior Angles

Corrections/notes:

Your attempt[Edexcel GCSE Nov2012-1H Q18] The pattern is made from two types of 
tiles, tile A and tile B.
Both tile A and tile B are regular polygons.
Work out the number of sides tile A has.
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Worked Example Thinking Your Turn

This repeating pattern consists of 
three regular polygons, A (hexagon), B 
(square) and C. Determine how many 
sides C has.

The diagram shows 4 congruent 
regular pentagons that form the sides 
of an -sided regular polygon. 
Determine the value of .

Page 35
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Worked Example Thinking Your Turn

[Edexcel GCSE June2016-2H Q12] The diagram 
shows a regular pentagon. 𝐴𝐵 and 𝐶𝐷 are two of 
the lines of symmetry of the pentagon. Work out 
the size of the angle marked 𝑥.

The diagram shows a regular pentagon and a 
regular hexagon which overlap. What is the value 
of 𝑥?

Page 36



Worked Example Thinking Your Turn

𝐴𝐵𝐶𝐷 is a square and 𝐶𝐷𝐸𝐹𝐺𝐻 is a regular 
hexagon. Determine the angle 𝐶𝐵𝐻.”

The diagram shows a square inside a regular 
hexagon. What is the size of the marked angle 
at 𝑋?
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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 

. Work out the size of angle KFE.
Total interior angle of 𝑩𝑪𝑲𝑭𝑮𝑱 = 𝟏𝟖𝟎 𝟔 − 𝟐 = 𝟕𝟐𝟎°.

∠𝑲𝑭𝑮 =
𝟕𝟐𝟎 − 𝟏𝟒𝟎 − 𝟏𝟒𝟎

𝟒
= 𝟏𝟏𝟎°  

→   ∠𝑲𝑭𝑬 = 𝟏𝟑𝟓 − 𝟏𝟏𝟎 = 𝟐𝟓°

[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 = 𝟏𝟖𝟎° ÷ 𝟏𝟐° = 𝟏𝟓  →  𝒏 =

𝟑𝟔𝟎

𝟏𝟓
= 𝟐𝟒

[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: 𝟏𝟑𝟓

𝟐

[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 

which is not .

1

2

3

4
?

?

?

?
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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 

𝟑𝟔𝟎

𝟏𝟖
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 
Exterior angle 

𝟑𝟔𝟎

𝟔𝟎
so a hexagon.

?

?
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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 ?
𝟐𝟒° (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?

7

8

9

10

?

?

?
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Exercise 3
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 𝟏𝟖𝟎 −

𝟑𝟔𝟎

𝒏
, so 𝟑𝟔𝟎

𝟏𝟖𝟎
𝟑𝟔𝟎

𝒏

= 𝒌 for some constant 

𝒌. Simplifying this gives 𝒌𝒏 − 𝟐𝒌 − 𝟐𝒏 = 𝟎
This factorises to 𝒌 − 𝟐 𝒏 − 𝟐 = 𝟒
This only numbers which multiply to give 4 are 𝟏 × 𝟒 or 𝟐 × 𝟐 or 𝟒 × 𝟏. This 𝒏 = 𝟔, 𝟒 or 𝟑
in each case.

11

N

?

?
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Exam Questions



Exam Questions



AQA Higher: November 2017 Paper 3, Q8

1

[4 marks]

Answer

Not drawn 
accurately

ABCD is a parallelogram.
AE = AC

148.5°
5𝑥

Work out the size of angle 𝑥.

degrees

𝑥
A B

C D

E

AQA Higher: November 2017 Paper 1, Q19

115°

1

[3 marks]

The diagram shows a triangle and a trapezium.

Prove that 𝑎 = 𝑏

65°

𝑎

𝑏

𝑐



Page 45

Rotations

A transformation that turns all points through a given angle, in a given direction, around a given 
centre.

• Shapes turn around a centre point.
• Produces a congruent shape.

To fully describe a rotation you need to give four pieces of information:
1. Type of Transformation: Rotation
2. Angle (in degrees): 
3. Direction: Clockwise or Anticlockwise 
4. Centre of Rotation: Coordinate 



Worked Example Your Turn
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Rotate clockwise about the origin

Rotate anticlockwise about the origin



Worked Example Your Turn
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Worked Example Your Turn
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Worked Example Thinking Your Turn

Page 49

Describe the single transformation of the red 
object onto the green image

Describe the single transformation of the red 
object onto the green image



Rotations
Video 275 onwww.corbettmaths.com

(d) (e) (f)

(g) (h) (i)

Question 1: Rotate each of the shapes below as instructed, using P as the centre of rotation.

(a) (b) (c)

Rotations
Video 275 onwww.corbettmaths.com

Question2: Rotate each of the shapes below as instructed, using the origin, (0,0), as the  
centre of rotation.

(b) (c)(a)

(d) (e) (f)

(g) (h) (i)

© CORBETTMATHS 2017



Rotations
Video 275 onwww.corbettmaths.com

Question3: Rotate each of the shapes below as instructed.

(a) (b) (c)

(d) (e) (f)

(g) (h) (i)

Rotations
Video 275 onwww.corbettmaths.com

Question4: Describe fully the single transformation that takes shape A to shape B.

(b) (c)(a)

(d) (e) (f)

Answers

© CORBETTMATHS 2017







1

(Total for question 1 is 2 marks)

Rotate triangle A 90° clockwise about (4,3).

O

A

8

7

6

5

4

3

2

1

1 2 3 4 5 6 7 8 9 10 11 x

y

9

2

x

2

1

3

-2

-3

Describe fully the single transformation that maps triangle A on triangle B.

-
5

A

1 2 3 4 5 6 7

5

4
B

y

6

-6 -5 -4 -3 -2 -1 O

-1

…..............……………………........……………………………………………….……………….….

(Total for question 2 is 2 marks)

3

(Total for question 3 is 2 marks)
Rotate shape A 180° about (1, 0)

2

1

3

4

y

5

-2

-3

-4

-5

-5 -4 -3 -2 -1 O

-1

1 2 3 4 5 x

A

4

1

2

4

3

y

5

-2

-3

-4

-5 -4 -3 -2 -1 O

-1

1 2 3 4 5 x

A

B

-5

Describe fully the single transformation that maps triangle A on triangle B.

…..............……………………........……………………………………………….……………….….

(Total for question 4 is 2 marks)

EXAM QUESTIONS



5

(Total for question 5 is 2 marks)
Rotate shape A 180° aboutO.

2

1

3

4

y

5

-2

-3

-4

-5

-5 -4 -3 -2 -1 O

-1

1 2 3 4 5 x

A

6

4

3

2

1

y

5

-3

-4

-5

Rotate shape A 90° clockwise about centre O.

-5 -4 -3 -2 -1 O

-1

1 2 3 4 5 x

-2
A

(Total for question 6 is 2 marks)

7

2

1

3

4

y

5

-5 -4 -3 -2 -1 O

-1

1 2 3 4 5 x

-2

-3

-4

Describe fully the single transformation that maps triangle A on triangle B.

…..............……………………........……………………………………………….……………….….

(Total for question 7 is 2 marks)

B

A

8

3

2

1

4

y

5

-2

-5 -4 -3 -2 -1 O

-1

1 2 3 4 5 x

-3

-4

Describe fully the single transformation that maps triangle P on triangle Q.

Q

P

…..............……………………........……………………………………………….……………….….

(Total for question 8 is 2 marks)



Translations

A transformation that moves all points the same fixed distance. 

• Shapes move or “slide” a distance horizontally and/or vertically.
• On a rectangular grid, often described using a column vector.

To fully describe a translation, you need to give two pieces of information:
1. Type of Transformation: Translation
2. Column Vector: where is movement right or left and is movement up or down. 

Right and up are taken to be positive.



Worked Example Your Turn
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Worked Example Your Turn
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Worked Example Your Turn
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Describe the single transformation of the red 
object onto the green image

Describe the single transformation of the red 
object onto the green image



Worked Example Your Turn

Page 60

A point is translated by the vector . 
What is the image of the point after the 
transformation?

A point is translated by the vector 
. What is the image of the point after the 

transformation?

A point is translated by the vector . 
What is the image of the point after the 
transformation?



Translations
Video 325, 326 on www.corbettmaths.com

Question 1: Translate each of the shapes below as instructed.

(a) (b) (c)

(d) (e) (f)

Question 2:

(a)

Describe fully each translation that takes shape A to shape B

(b) (c)

© CORBETTMATHS 2017

Translations
Video 325, 326 on www.corbettmaths.com

Question 3: Translate each of the shapes below as instructed.

(a) (b) (c)

(d) (e) (f)

Question 4: Describe fully the single transformation that takes shape A to shape B

(a) (b)

© CORBETTMATHS 2017



Translations
Video 325, 326 on www.corbettmaths.com

(c) (d)

Question 5: The translation vector to take shape C to shape D is

What translation vector takes shape D to shape C?

Question 6: Edward has been asked to translate shape E by

He has labelled his answer shape F  
Can you spot any mistakes?

Answers

© CORBETTMATHS 2017



(Total for Question 1 is 2 marks)

GCSE Edexcel Foundation: November 2017 Paper 2, Q20

1

x

y

O 1 2 3 4 5 6 7−6 −5 −4 −3 −2 −1−7

1

7

6

5

4

3

2

−7

−1

−2

−3

−4

−5

−6

(a) Rotate trapezium F 180° about the origin.
Label the new trapezium A.

(b) Translate trapezium F by the vector
Label the new trapezium B.

(1)

(1)

F

 
−3

−2
 

(Total for Question 1 is 4 marks)

GCSE Edexcel Foundation: June 2017 Paper 2, Q13

1

x

y

O 1 2 3 4 5−5 −4 −3 −2 −1

1

5

4

3

2

−1

−2

−3

−4

−5

(a) Rotate shape G 90° anticlockwise about centre O. (2)

(1)

G

(b) Describe fully the single transformation that maps shape C onto shape D.

(2)

x

y

O 2 4

4

2

-2

-4

-4 -2

C

D



1

x

1

2

3

4

5

-
5

1 2 3 4 5 6 7-6 -5 -4 -3 -2 -1 O

-1

A

y

6

-2

Describe fully the single transformation that maps triangle A on triangle B.

…..............……………………........……………………………………………….……………….….

(Total for question 1 is 2 marks)

B

2

Translate triangle A by the vector

8

7

6

5

4

3

2

1

O

A

1 2 3 4 5 6 7 8 9 10 11 x

y

9

5

(Total for question 2 is 2 marks)

−3( )

3

1

2

3

y

4

-2

-5 -4 -3 -2 -1 O

-1

1 2 3 4 5 x

A

B

-3

-4

Describe fully the single transformation that maps shape A onto shape B.

…..............……………………........……………………………………………….……………….….

(Total for question 3 is 2 marks)

4

Translate shape A by the vector

O

8

7

6

5

4

3

2

1

1 2 3 4 5 6 7 8 9 10 11 x

y

9

−2
3( )

A

(Total for question 4 is 2 marks)



5

1

2

3

y

4

-5 -4 -3 -2 -1 O

-1

1 2 3 4 5 x

-2

-3

-4

Describe fully the single transformation that maps shape A onto shape B.

…..............……………………........……………………………………………….……………….….

(Total for question 5 is 2 marks)

6

Translate shape A by the vector

O

8

7

6

5

4

3

2

1

1 2 3 4 5 6 7 8 9 10 11 x

y

9

−3
−1( )

A

B

A

(Total for question 6 is 2 marks)

8

2

4

8

6

y

10

-4

-6

-8

-10 -8 -6 -4 -2 O

-2

2 4 6 8 10 x

A

Translate shape A by the vector
8

−2( )

7
y

1

2

4

3

-2

-5 -4 -3 -2 -1 O

-1

1 2 3 4 5 x

A

B

(Total for question 8 is 2 marks)

-3

-4

Describe fully the single transformation that maps triangle A on triangle B.

…..............……………………........……………………………………………….……………….….

(Total for question 7 is 2 marks)

EXAM QUESTIONS



Worked Example Thinking Your Turn

Rotate about 
Are there any invariant points?

Rotate 180° about (1, 0)
Are there any invariant points?
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Invariance activity

Red
Complete these sentences:
a) When triangle ABC is reflected in the line y = 2 the invariant points are ……… & …………
b) When triangle ABC is rotated using centre (7, 2), the invariant point is ……………………
c) When triangle ABC is reflected in the line y = x, the invariant points are ……….. & …………..
d) When triangle ABC is reflected in the line x + y = 9, the invariant point is ………………………..
e) When triangle ABC is………………………………………………………. ………the invariant points are A and B.
f) When triangle ABC reflected in the line …………………………………….. the only invariant point is C.

Amber

Match the transformation to the invariant points for the triangle 
ABC

(a) Reflection in the line y = 7

(b) Reflection in the line y = x - 5 A

(c) Rotation around the centre (7, 7)

(d) Reflection in the line x + y = 4 B

(e) Reflection in the line y = x

(f) Reflection in the line x = 7 C

(g) Reflection in the line y = 2x - 2

(h) Reflection in the line y = ½x + 1





Worked Example Thinking Your Turn

Solve the following leaving your 
answer to 3s.f. 

Solve the following leaving your answer 
to 3s.f. 
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KEY WORD: HYPOTENSUE  - HY-POT-EN-USE

Page 72
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Possible and impossible triangles – can you explain why you know why the triangles drawn are 
possible or impossible?  Can you add more examples?

POSSIBLE TRIANGLES IMPOSSIBLE TRIANGLES
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Pythagoras’ Theorem

Can you think of triangles where the 
three lengths DO NOT obey 
Pythagoras’s theorem?
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Worked Example Thinking Your Turn

Page 76

NON-CALC NON-CALC



Worked Example Thinking Your Turn

Page 77

CALC CALC
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Worked Example Thinking Your Turn
Converse of Pythagoras' 
Theorem If Pythagoras' 
theorem holds true, then 
the triangle must be right-
angled.
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EXERCISE:
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Worked Example Thinking Your Turn
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NON-CALC NON-CALC



Worked Example Thinking Your Turn
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CALC CALC



EXERCISE:
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Worked Example Thinking Your Turn
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Worked Example Thinking Your Turn
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Worked Example Thinking Your Turn
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Worked Example Thinking Your Turn
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Surds and Pythagoras
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(Total for Question 1 is 4 marks)

GCSE Edexcel Higher: June 2017 Paper 3, Q8

A square with sides of length x cm, is inside a circle.
Each vertex of the square is on the circumference of the circle.

The area of the circle is 36 cm2.

Work out the value of x.
Give your answer correct to 3 significant figures.

1

(Total for Question 1 is 4 marks)

GCSE Edexcel Higher: June 2017 Paper 2, Q21

The diagram shows 3 identical circles inside a rectangle.
Each circle touches the other two circles and the sides of the rectangle, 
as shown in the diagram.

1

The radius of each circle is 16 mm.

Work out the area of the rectangle.
Give your answer correct to 3 significant figures.
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(Total for Question 1 is 5 marks)

GCSE
This rectangular frame is made from 5 straight pieces of wood.

The weight of the wood is 2.5 kg per metre.
Work out the total weight of the wood in the frame.

1

9 m

12 m

kg

Edexcel Higher: May 2017 Paper 1, Q5
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