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This worksheet will show you how to work with different types of circle 
theorem questions. Each section contains a worked example, a question with 

hints and then questions for you to work through on your own. 
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Section A - Using Circle Theorems 
 
 

Worked Example 
 
In the following diagram, find the value of angle 𝑥𝑥.  
Diagram is not drawn to scale. 
 
  

 
 
Step 1: Identify which circle theorem can be used in the given question.   

 
 
We can use the theorem which says the radius meets the tangent a 90° angle: 

 
𝑂𝑂𝑂𝑂𝑂𝑂 = 90° 

 
 
Step 2: Work out the angle being asked for in the question.  
 

Since all the angles in a triangle add up to 180°, we have: 
 
 

42° + 90° + 𝑥𝑥 = 180° 
 

𝑥𝑥 = 180° − 90° − 42° 
 

𝑥𝑥 = 48° 
 

 

o 
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Guided Example 
 
In the following diagram, work out angle 𝑂𝑂𝑂𝑂𝐵𝐵.  
The diagram is not drawn to scale.  
 
 

 
 
 
Step 1: Identify which circle theorem can be used in the given question.   
 
 
 
 
 
 
 
 
 
 
 
Step 2: Work out the angle being asked for in the question.  
 
 
 
 
 
 
 
 

 
 

  

 
  
 

o 

Angleinsemicircle is 900

LACB 900

90 47 LBAC9 80

LBAC 430
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Worked Example  
 
Find the value of angle 𝑂𝑂𝑂𝑂𝑂𝑂. The diagram is not drawn to scale.  
 

 
Step 1: Identify which circle theorem can be used in the given question.  

 
Using the theorem that the angle at the centre is twice the angle at the circumference: 
 

𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝐵𝐵 = 2 × 𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝐵𝐵 
 

110 = 2 × 𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝐵𝐵 
 

𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝐵𝐵 = 55 
 
Step 2: Using the diagram, work out all the details not directly stated in the question. 

 
𝑂𝑂𝑂𝑂 = 𝑂𝑂𝐵𝐵 because they are radii of the circle.  
 
Therefore, triangle 𝑂𝑂𝑂𝑂𝐵𝐵 is isosceles.  
 
Property of isosceles triangle: base angles are 
equal. We will label these angles 𝑥𝑥. 

 
In triangle 𝑂𝑂𝑂𝑂𝐵𝐵, since all the angles in a triangle add 
up to 180°, we have: 

110° + 2𝑥𝑥 = 180°  
 

2𝑥𝑥 = 180° − 110° = 70° 
 

𝑥𝑥 =
70°

2
= 35° 

 
Step 3: Work out the angle being asked for in the question.  
 

Now looking at triangle 𝑂𝑂𝑂𝑂𝐵𝐵: 
All angles add to 180° in a triangle, so: 
 
55° + (30° + 35°) + (𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝑂𝑂 + 35°) = 180°  
 
155° + 𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝑂𝑂 = 180°  
 
𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝑂𝑂 = 180° − 155° = 25°  
 
Hence, 𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝑂𝑂 = 25°. 
 

 

o 

o 

o 
o 

o 

o o 
o 

o 
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Guided Example 
 
In the following diagram, work out angle 𝑥𝑥.  
The diagram is not drawn to scale.  
 

 
 
Step 1: Identify which circle theorem can be used in the given question. 
 
 
 
 
 
 
 
 
 
 
Step 2: Using the diagram, work out all the details not directly stated in the question. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Step 3: Work out the angle being asked for in the question.  
 
 

 
 
 
 
 
 

 
 

o 

o 

Angle at thecentreis twicetheangleatthe circumference

AlternatesegmentTheorem

LBAC 500
LBAO 50 23 270

n

th

LBAO LABO
isoscelesTrianglesLAOB 180 27 27 sameradius

Loc 126 2

x y
Angleistwiceatoriginthancircumference
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Now it’s your turn! 
If you get stuck, look back at the worked and guided examples. 

 

1. Use circle theorems to solve the following questions. Diagrams are not drawn to 
scale.  
 
a) In the following diagram, find the value of angle 𝐵𝐵𝑂𝑂𝐶𝐶 and angle 𝑂𝑂𝐶𝐶𝑂𝑂. Give 

reasons for your answers.  

 

 

 

 

 

b) In the following diagram, work out angle 𝑂𝑂𝐶𝐶𝐵𝐵 and the value of angle 𝑎𝑎. Give 
reasons for your answers.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

o 

o 

o 

Anglesinthesamesegmentareequal

CBD 70
BDA 15

Anglesinthesamesegmentareequal
La 76

Angleinsemicircle is900

LBDC 90
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c) In the following diagram, find the value of angle 𝑂𝑂𝐶𝐶𝐵𝐵.  

 
 
 
 
 
 
 
 
 

 
 
d) Given that angle 𝑂𝑂𝐵𝐵𝐶𝐶 = 56° and 𝐶𝐶𝐷𝐷 is a tangent to the circle. Is it possible to 

calculate angle 𝑂𝑂𝑂𝑂𝐵𝐵? 

 
 
 
 
 
 
 
 
 
 

o 

Angle at thecentreis twicethe
angleatthecircumference

LABC 113 2
56 5

Oppositeanglesincyclicquadaddto1800

LADC 180 565
I235

AlternatesegmentTheorem
LABC 56

Tangentsmeetradiusat900

LOCA 90 56
340

No it isnotpossibletocalculate
LBAC
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e) In the following diagram, find angle 𝑂𝑂𝐵𝐵𝐶𝐶.  

 

 

 

 

 

 

 

f) In the following diagram, 𝑂𝑂𝑂𝑂 and 𝑂𝑂𝐵𝐵 are tangents to the circle. Find the value of 
angle 𝑥𝑥. 

 

 

 

 

 

 

o 

o 

g

Anglesinthesamesegmentareequal
LCBD 70

Angleinsemicircle is900

LBDC 900

r 90 70 2BCD 180
160 2BCD 180

BCD28

Byratne.EERarand0AaTangentsmeetrudiusat900
ForbothDAOBandDAOC

y

180 90 37 53057
BOC 53 2

Angle at thecentreis twicethe
553 angleatthecircumference

Lx 532

530
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g) If angle 𝐶𝐶𝐵𝐵𝐷𝐷 = 44°, work out the value of angle 𝑂𝑂𝐵𝐵𝐶𝐶.  
 

 
 
 
 
 
 
 
 
 

h) In the following diagram, 𝑂𝑂𝐵𝐵 is a tangent to the circle. Find the angle at A. 

 

 

 

 

 

 
 

o 

o 

AlternatesegmentTheorem
LABC LACE

LACD 80 44
360

144

Tangentmeetradiusat900

yo
Angle at thecentreis twicethe

angleatthecircumference

LA 50 2
250

https://bit.ly/pmt-cc
https://bit.ly/pmt-cchttps://bit.ly/pmt-edu



i) In the following diagram, 𝑂𝑂𝑂𝑂 and 𝑂𝑂𝐵𝐵 are tangents to the circle. Find the value of 
angle 𝑥𝑥.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

o 

similar

to AObisects BAC so BAOand
ByRHSDAUBandDANaresimilar LCA0 350

Tangentsmeetradiusat900
ForbothDAOBandDAOC
180 90 35 550
BOC 55 2

Angle at thecentreis twicethe
angleatthecircumference

Lx 552
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Section B - Proof Questions 

 

Worked Example 
 
In the following diagram, 𝑂𝑂𝐵𝐵 is a tangent to the circle and 𝐵𝐵𝐶𝐶 is a bisector of 
angle 𝑂𝑂𝐵𝐵𝑂𝑂. Prove that 𝑂𝑂𝐶𝐶 = 𝐵𝐵𝐶𝐶.  
 

 
 
Step 1: Using information provided in the question, find new details not directly stated in the 

question.   
 

As length 𝐵𝐵𝐶𝐶 is a bisector of angle 𝑂𝑂𝐵𝐵𝑂𝑂: 
 

𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝐵𝐵𝐶𝐶 = 𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐶𝐶𝐵𝐵𝑂𝑂 = 𝑥𝑥 
 

Step 2: Identify the circle theorem that fits the given scenario.  
 
 
 

By the alternate segment theorem,  
 
 

𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐶𝐶𝑂𝑂𝐵𝐵 = 𝑥𝑥 
 
 

Therefore, the following is the triangle 𝐶𝐶𝑂𝑂𝐵𝐵. 
 
 

 
 
Step 3: Using the information found, prove the required statement. 
 

Triangle 𝐶𝐶𝑂𝑂𝐵𝐵 is an isosceles triangle because the base angles are equal.  
 
Therefore, 𝑂𝑂𝐶𝐶 = 𝐵𝐵𝐶𝐶 which are the opposite sides.  
 
Hence, we have proved the required statement that 𝑂𝑂𝐶𝐶 = 𝐵𝐵𝐶𝐶. 
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Worked Example 
 
Using the following diagram, prove that angle 𝑂𝑂𝑂𝑂𝐵𝐵 is two times angle 𝑂𝑂𝑂𝑂𝐵𝐵. 
 

 
 

Step 1: Using information provided in the question, find new details not directly stated in the 
question.   

 
Since 𝑂𝑂𝑂𝑂, 𝑂𝑂𝑂𝑂 and 𝑂𝑂𝐵𝐵 are all radii, we have: 
 

𝑂𝑂𝑂𝑂 = 𝑂𝑂𝑂𝑂 = 𝑂𝑂 
 

This means triangle 𝑂𝑂𝑂𝑂𝑂𝑂 and triangle 𝑂𝑂𝑂𝑂𝐵𝐵 are isosceles. 
Property of isosceles triangles: base angles are equal.  
  

Step 2: With the information found, create a new labelled 
diagram. 

 
 
 
 

All angles in a triangle and a straight line add to 
180°.  

 
 
 
 
 
 
 
 
 
 
 
 
Similarly, in triangle 𝑂𝑂𝑂𝑂𝐵𝐵: 
  

 
 
 
 
 
Step 3: Using the information found, prove the required statement. 
 

𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝐵𝐵 = 2𝑥𝑥 + 2𝑦𝑦 = 2(𝑥𝑥 + 𝑦𝑦)  
𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝐵𝐵 = 𝑥𝑥 + 𝑦𝑦   
Hence, we have proved 𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝐵𝐵 = 2 × 𝑂𝑂𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝐵𝐵. 
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Guided Example 
 
Using the following diagram, prove that angle 𝑂𝑂𝐵𝐵𝑂𝑂 = 90°.  

 

 
Step 1: Using information provided in the question, find new details not directly stated in the 

question.   
 
 
 
 
 
 
 
 
 
 
 
Step 2: Find the circle theorem that fits the scenario. 
 
 
 
 
 
 
 
 
 

 
Step 3: Using the information found, prove the required statement. 
 

  

 
 
 
 
 
 

AOB is astraightline
Therefore LAOB 1800

Angle at thecentreis twicethe
angleatthecircumference

180 2 900

Therefore LBCA 900
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Now it’s your turn! 
If you get stuck, look back at the worked and guided examples. 

 

2. The following are proof questions. Write down reasons for each step. The diagrams 
are not drawn to scale.  
 
a) Prove that angle 𝐵𝐵𝑂𝑂𝐶𝐶 = 70°.  

 
 

 

 

 

 

b) Prove that 𝑥𝑥 + 𝑦𝑦 = 180°.  

 

 

 

o 

Byjoining OcandODwe canuse
theAngle at thecentreis twicethe
angleatthecircumferencetheorem

LCOD 70 2 1400 fromtheorem

To
Also
LCBD 140 2 700fromsametheorem

LCBD 70

Splitthecyclicquadrilateral
Usethetheorem

Angle at thecentreis twicethe
angleatthecircumference

b a Fromthistheorm

E x andby y
Anglesaround a pointaddto360

Atb 360
Divideequationby2

3 180

Substitute in
X t y 180
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c) If 𝑂𝑂𝑂𝑂 and 𝑂𝑂𝐵𝐵 are tangents to the circle, prove that angle 𝑂𝑂𝐵𝐵𝑂𝑂 is equal to 
angle 𝑂𝑂𝐵𝐵𝑂𝑂.  

 

 

 

 

 

d) Using the following diagram, prove that 𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝐷𝐷𝑂𝑂𝐵𝐵 = 𝑎𝑎𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝐷𝐷.  

 

 

 

 

Usetheorem
Tangetmeetradius at900
Therefore ICAOandLCBO 900

DOACandDOBcaresimilarbyRHSR rightangled
L H ShanehypotenuseOC

S OA OB bothradii
Asthetrianglesaresimilar
LALO LBCO

g

LOBC900 Tangentmeetradiiat900
LBED900 Angleinsemicircle 900

LEBC x andLEBDY
By xty 900

x 90y

µ
By LEDBIy 90 180

LEDB goy
9

By LEDB x

Angleissamesegmentareequal
LEDB LBAE D

LEBC LBAE bothequalx
LEBC LEDB LBAE
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