
 

©fluidmaths.co.uk 

 

 GCSE Higher (9 – 4) 

 

Mathematical Reasoning Questions 
 (Circle Theorems) – Set 1 

Solutions 
The marks shown are for guidance purposes only 
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1 The diagram below shows a circle with centre O  
Angles x, y and z are shown 

Which of the following statements about angles x, y and z are true? 
Choose all that apply 

a) 𝑥𝑥 = 𝑦𝑦 + 𝑧𝑧  
b) 𝑧𝑧 = 2𝑥𝑥 
c) 1

2
𝑥𝑥 = 𝑦𝑦 

d) 𝑥𝑥 = 2𝑦𝑦 
Correct Answers: A, C and D 

[3marks] 
2 The diagram below shows the points A, B and C as points on the 

circumference of the circle with centre O 

For what reason is angle ACB = 90°? 
Choose one answer 

a) Angle at the circumference is always 90° 
b) Angle opposite the centre is always 90° 
c) Angle in a semi-circle is always 90° 
d) Angle in a right – angled triangled triangle is always 90° 

Correct Answer: C                                                                [1mark] 
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3 A circle with centre O is shown below 
Angle OXY = 55° 
Angle OZY= 50° 
Angle XYZ = 125° 
Angle XOZ = a° 

Williams says ‘Opposite angles in a cyclic quadrilateral add up to 
180°. Therefore a = 180 – 125 = 55°’ 
Comment on the accuracy of Williams’ statement. 
Solution 
The statement is inaccurate because, OXYZ is not a cyclic 
quadrilateral since all the points are not on the circumference of the 
circle         [1mark] 
 

4 Answer True or False 
 

a) Angle between a tangent and a radius is 90°       True    
 

b) Angles in the same segment are equal                True 
 

c) Angle between a tangent and a chord is twice the angle in the 
alternate segment  False 

 
 
[3marks] 
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5 
 

A circle with centre O is shown below 
Angle ACD = 34° 
CD = BC 
Angle CBD = x° 

Calculate the value of x 
Laila’s Answer 
Angle ACD = 90° {Reason: Angle in a semi – circle is 90°} 
Therefore, Angle BCD = 90 – 34 = 56  
180 – 56 – 56 = 68° 
Therefore, x = 68° 
{Reason: Angles in an isosceles triangle}                                                                                        
Complete Laila’s solution by given the reasons for the calculations 
 
[2marks] 
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6 The diagram below shows triangle VWY inscribed inside a circle with 
centre O. The line XYZ is a tangent to the circle at Y 

Calculate the size of angle a. Choose one answer only 
a) 59° 
b) 62° 
c) 118° 
d) 121°                              Solution 

Angle VWY = 62° {Alternate segment theorem} 
𝑎𝑎 = 180 − 59 − 62 = 59  
Correct Answer: A                   [1mark] 

7 O is the centre of the circle below 

What is the value of the expression 2𝑥𝑥 + 𝑦𝑦? Choose one answer 
a) 22 
b) 11 
c) 33 
d) 44 

Solution 
5𝑥𝑥 = 55{Angle at the circumference is half the angle at the centre} 
𝑥𝑥 = 11°  
𝑦𝑦 = 11° {Angles in the same segment are equal} 
Therefore 2𝑥𝑥 + 𝑦𝑦 = 2 × 11 + 11 = 33 
Correct Answer: C  [2marks] 
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8 Determine the value of angle x in the diagram below 
 

a) 80° 
b) 110° 
c) 90° 
d) 105° 

Solution 
Angle ABC = Angle ADC 
∡𝐴𝐴𝐴𝐴𝐴𝐴 + ∡𝐴𝐴𝐴𝐴𝐴𝐴 = 180° {Opposite angles in a cyclic quadrilateral} 
Therefore x = 180 ÷ 2 = 90° 
Correct Answer C    [1mark] 

9 In the diagram below, O is the centre of the circle 

The reflex angle EOF = 248° and EG = FG 
Calculate the value of x° 
Choose one answer 

a) 56° 
b) 112° 
c) 28° 
d) 14°                        Solution 

∡𝐸𝐸𝐸𝐸𝐸𝐸 = 360 − 248 = 112 {Angles around a point} 
∡𝐸𝐸𝐸𝐸𝐸𝐸 = 112 ÷ 2 = 56  
{Angle at the circumference is half the angle at the centre} 
EO = OF {Radii of the same circle} 
360 − 248 − 56 = 56  
Therefore 𝑥𝑥 = 56 ÷ 2 = 28 
Correct Answer: C   [2marks] 
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10 In the diagram below, CD is a tangent to the circle at D 

The points B and D are on the circumference of the circle 
Calculate the value of x° 
Ailsa’s Answer 
AB is the diameter, therefore angle ADB = 90°  
{Angles in a semi-circle} 
Therefore, angle ABD = 90 – 48 = 42  
{Angles in a right - angled triangle} 
180 – 42 = 138 {Angles on a straight line} 
Angle x = 42 ÷ 2 = 21° {Angles in an isosceles triangle} 
Identify the mistake Ailsa made and give the correct value of x 
Solution 
There is reason AB passes through the centre of the circle, 
therefore Ailsa cannot assume it is the diameter.  
Hence angle ADB cannot be 90°       [1mark] 
Correct Solution 
Angle BDC = 48°  
{Alternate segment theorem: Angle between a chord and a tangent 
is equal to the angle in the alternate segment} 
Therefore, angle x = 48°  
{Angles in an isosceles triangle}                [1mark] 
 
 
 

 


