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Section A

INVESTIGATION   REGULAR POLYGONS

You are advised to spend no longer than 45 minutes on this section.

In this task you will investigate fitting 3 regular polygons together at a point.

All the polygons have sides of the same length.
The 3 polygons fit together exactly with one corner from each polygon meeting at a point with no gaps or 
overlaps.

1 The diagram shows a square and 2 regular octagons fitting together at a point.

 This is the formula for the size of each interior angle, a°, of a regular polygon with n sides.

a
n

180
360

= -

 (a) Show that the size of each interior angle of a regular octagon is 135°.

 [1]

 (b) Use angles to show that 2 regular octagons and a square fit together at a point.

 [2]
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2 Use the formula in Question 1 to complete the table.

Number of sides, n 5 6 8 9 10

Interior angle, a° 135 144

 [3]

3 Rearrange the formula   a
n

180
360

= -    to show that   n
a180

360
=

-
 .

 [2]
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4 The diagram shows regular polygons A and B and part of regular polygon C.

NOT TO

SCALE

A

B

C

 A is a regular 10-sided polygon.
 B is an equilateral triangle.
 C is a different regular polygon.

 Work out the number of sides of polygon C.

  .................................................  [3]
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5 Charlie finds other ways to fit 3 regular polygons together at a point.

 The first polygon has p sides.
 The second polygon has q sides.
 The third polygon has r sides.

 (a) Consider the angles around a point and use the formula   a
n

180
360

= -    to show that   
 

p q r
1 1 1

2
1

+ + =  .

 [3]

 (b) p q rG G

  (i) When p 6= , use   
p q r
1 1 1

2
1

+ + =    to find the value of q and the value of r.

 q =  .......................................................

 r =  .......................................................
 [1]

  (ii) p cannot be greater than 6.

   Give an example to show this.

 [1]
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6 In this question, the value of p is 3 and p q rG G .
 Charlie wants to find all the possible ways to fit 3 regular polygons at a point.

 (a) Use    
p q r
1 1 1

2
1

+ + =    to show that   
q r
1 1 1

6
+ =  .

 [1]

 (b) q and r are positive integers.

   Give a reason why q 7H .

 [1]

 (c) Complete the table.

Number of sides of 
first polygon, p

Number of sides of  
second polygon, q

Number of sides of
third polygon, r

3 7

3 8 24

3 9

3 10

3 12 12

 [3]
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7 Find all the possible ways to fit a square and 2 other regular polygons at a point.

 .............................................................................................................................................................  [4]
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Section B

MODELLING   STREET LIGHTS

You are advised to spend no longer than 45 minutes on this section.

In this task you will be modelling how to place lights on paths.

In this task:

• paths are straight
• lights are shown as large dots
• lights shine on an area that is a circle called the circle of light
• lights must shine on all parts of the path
• lights are placed as far apart as possible.

In this task you will find Pythagoras’ theorem useful.

a
c

b

a b c2 2 2+ =

8 This path has a width of 3 m.
The radius of each circle of light is 5 m.
The distance along the path between the lights is d metres.

 (a) The lights are placed on the same side of the path as shown. 

circle of light

light

path

NOT TO

SCALE
dm

3m 5m

  Use Pythagoras’ theorem to find the value of d.

 .................................................  [3]
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 (b) The lights are placed on both sides of the path as shown.

circle of light

light

path

NOT TO

SCALE
dm

3m 5m

  Show that the value of d is now 9.

 [1]

 (c) Lights are placed on a long path.

  Which arrangement, part (a) or part (b), uses the smaller number of lights?
  Give a reason for your answer.

 .....................................................................................................................................................  [1]

* 0000800000009 *

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN
  

  
  

  
  

  
  

  
  

D
O

 N
O

T
 W

R
IT

E
 I

N
 T

H
IS

 M
A

R
G

IN



10

0607/62/F/M/25© UCLES 2025

9 A different path has a width of 4 m.
 The radius of each circle of light is 5 m.

 Calculate the distance along the path between lights

 (a) when the lights are all on the same side of the path

  .................................................  [2]

 (b) when the lights are on both sides of the path.

  .................................................  [2]
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10 

circle of light

light

path

dm

wm rm

For this path:

• the width of the path is w metres
• the radius of the circle of light is r metres
• lights are on both sides of the path.

 (a) A model for d in terms of r and w is   d r r w2 2= + - .

  Draw and label a diagram to show this is correct.

 [2]

 (b) Find the value of d when w 6=  and .r 6 8=  .

 .................................................  [2] 
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11 

bulb

circle of light

r

x
h

The diagram shows a light with height h metres and its circle of light.

A model for the intensity of light, L, at distance x metres from the bulb is

L
x

B
2

= .

B is a number called the brightness index of the bulb.
When B is larger the light is brighter.

The intensity of light on the circumference of the circle of light must be 0.05 units.

 (a) Show that   r B h20 2= - .

 [3]
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 (b) The height of the light is 6 m.
  The radius of the circle of light is 10 m.

  Find the value of B.

  .................................................  [3]

 (c) The height of the lights is h metres.

  Change the model   d r r w2 2= + -    to find a model for d in terms of B, h and w.

 .....................................................................................................................................................  [1]
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12 The height of the lights is 3.0 m.
 The lights are on both sides of the path.
 The brightness index is 3.5 .
 The intensity of light on the circumference of the circle of light is still 0.05 units.

 Find the greatest possible width for the path.

  .................................................  [5]
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