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Spotlight on Circle Equations 
 

Model answers/Teacher notes 
 

The questions in this booklet are given in approximate order of difficulty. The symbols at the start of each 
question indicate whether a calculator may be used or not.  
 
Aim:  To reinforce and practice the skill of recognising and using the equation of a circle. 
 
The maths needed: 
 Learners need to be able to 

• recognise when to apply Pythagoras’ theorem 
• use the equation of a graph to find the x-coordinate of a point given the y-coordinate or 

vice versa 
• make sketches and accurate diagrams of circles 
• read the coordinates of the points of intersection of a line and a curve 
• recall the meaning and properties of a chord, tangent, radius and diameter of a circle 
• find the area of a circle 
• calculate exactly with surds and multiples of π  

 
NB The Guidance for Teaching (HA16/HN8) for this syllabus may also be a useful reference: 
 http://www.eduqas.co.uk/qualifications/mathematics/gcse/GCSE%20Maths%20Guidance%20f
or%20Teaching.pdf?language_id=1  
 
Guidance: 
The booklet can be worked through individually, in pairs or in small groups. The results can be peer marked, 
presented by groups or teacher marked. It may also work well as a homework task. 
 
All circles will be centred at the origin, as this is a syllabus requirement.  
 
The assessment objectives targeted vary, with some questions testing direct understanding and others problem 
solving.  In Question 3(b), learners are asked to ‘Explain…’. Such questions can assess the depth of the 
learner’s understanding and are valuable checkpoints. 
 
Question 4 and question 5 require learners to have basic skills in calculating with surds and multiples of π. The 
key word ‘exact’ is very important in both questions and any decimalisation will not be accepted. Calculators 
are not allowed to be used for these questions.   
 
Possible directed questions/comments that could be asked/mentioned if needed: 
  What have you been asked to find? 
  What do you know already? 
  What else do you need to know? 
  How do you think you could start? 
  What maths do you think you could use here? 
  What does the word ‘exact’ indicate? 
  Have you answered the question?  
 
TIP:  When making a sketch of a circle, keep the scales on both axes ‘square’, otherwise the circle will be 
 squashed and look more oval in shape. 
 
Solutions are mainly on the left and commentary on the right. 
 

http://www.eduqas.co.uk/qualifications/mathematics/gcse/GCSE%20Maths%20Guidance%20for%20Teaching.pdf?language_id=1
http://www.eduqas.co.uk/qualifications/mathematics/gcse/GCSE%20Maths%20Guidance%20for%20Teaching.pdf?language_id=1
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1.   (a) On the axes below, sketch the circle with equation 2 2 16x y+ = . 
 

O x

 y

 
 

 
 (b) Write down the equation of the circle with centre (0, 0) and radius 6. 

 
2 2 26x y+ =  or 2 2 36x y+ =  

 
 
 
 (c) The equation of a circle with radius r and centre the origin is 2 2 2x y r+ = . 
 
   (i) Find the equation of the circle with centre the origin that passes through the point (1, 3).  

 
 
    
 
 
 
 
 
 
 
 
 
 

 
 
  (ii) The point P has x-coordinate −1 and lies on this circle.  
   Find the possible values of the y-coordinate of P. 

   

2 2 10x y+ =
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What do you know about this 
circle? 
• The only useful piece of 

information is the radius. 
• Learners need to 

understand that drawing 
the circle without 
indicating the points where 
the circle cuts the axes 
would not answer the 
question as this 
information must be 
shown on the graph for it 
to represent the equation 
given. 

Either form of the equation 
would be perfectly acceptable as 
an answer in this case.  

What do you need to find? 
• The radius of the circle. 
How can you use the coordinates of the point? 
• The most efficient way to find r2 is to substitute the 

coordinates into the equation.  
• Learners who struggle to see the most efficient method 

could be encouraged to make a simple sketch of the 
circle, mark the point on the circumference and apply 
Pythagoras. This is fine, though more long-winded, and 
may help visual thinkers. 

NB Some learners may find and decimalise the value of r 
and then square their rounded decimal when composing the 
equation. This introduces a rounding error and should be 
discouraged. 

At (1, 3) 
 x = 1  
 y = 3 
 
Substitute into 2 2 2x y r+ = : 
 2 2 21 3 r+ =  
 2 1 9 10r = + =  
 

Answer: 2 2 10x y+ =  

• Learners may see that, as the x-coordinate is 
squared, one of the possible y-coordinates is 3. 

• Learners who are not confident that there are 
two possible values should be encouraged to 
sketch the circle.  
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2.  (a) Write down the radius of the circle with equation 2 2 2.25x y+ = . 
 
    2 2 2x y r+ =  
    2 2 2.25x y+ =   2 2.25r =  

 
         r = 1.5 
 
 
 (b) The diagram shows the graph of the line 2.8y x= .  
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  (i)  On the same axes, draw accurately the circle with equation  2 2 2.25x y+ = .  
 

 
  
  (ii) Estimate the x-coordinates of the points of intersection of the line 2.8y x=  and the 
   circle 2 2 2.25x y+ = . 

 
 

x = ………………….   and    x = …………………. 
 

  What is the general pattern for the equation of a 
circle? 
• Encouraging learners to write down 2 2 2x y r+ =  

for each question reminds them that the value 2.25 
is a value for r2 not r, which is a common error. 

What does the instruction draw accurately mean? 
• Learners need to know the difference between a sketch (where a good freehand 

attempt is fine) and an accurate drawing. Here, compasses are needed.  

−0.5 0.5 

• The key word Estimate  implies that reading the values 
from the graph is good enough here.  
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3. The diagram shows the circle with equation 2 2 67.24x y+ = .

(a) Write down the coordinates of the points A, B, C and D.
2 2 2x y r+ =  

 2 2 67.24x y+ =    67.24 8.2r = =  

A ……………….   B ……………….   C ……………….   D ………………. 

(b) Without calculating any more lengths, explain why ABCD is a square.

(c) Find the length of the side BC.

  

(8.2, 0) (−8.2, 0) (0, −8.2) (0, 8.2) 

Triangles OAD, OAB, OCB, OCD 
are right-angled, isosceles and 
congruent.  

• Any equivalent valid explanation is fine,
but it must be a full argument.
For example, learners may suggest that the
lengths BD and AC are equal in length and
intersect at right angles.

8.2

8.2 

C 

B 

BC2 = 8.22 + 8.22 
BC2 = 67.24 + 67.24 
BC2 = 67.24 + 67.24 
BC2 = 134.48 
BC = 134.48
BC = 11.59655… 
BC = 11.60 (to 2 dp) 

What strategy can you use to find this? 
• Again, the need to use Pythagoras’

theorem arises. Learners whose 
understanding is secure should not have an 
issue with this.  

• As the exact value is not needed, the final
answer can be sensibly rounded.
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4. The diagram shows the circle 2 2 49x y+ =  and the line 4y = .

(a) Find the exact value of a and the exact value of b.

4y = 2 2 49x y+ =
2 24 49x + =
2

2

2

16 49
49 16
33

33
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x
x

x

+ =

= −

=

= ±
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=

(b) Find the exact length of the chord PQ.

0 x

 y



What strategy can you use to find this? 

• This is a simple substitution but learners
may need support to spot this as a strategy.

Have you answered the question? 

• The question requires the value of a and b
to be found. The final answer is not .

33x = ±

What does the word exact indicate? 

• Learners must know that decimal values
will not be acceptable – even if they are to
many decimal places.

33 33
33 33 2 33+ =

P Q 
How does part (a) help you here? 
• Learners may need guidance to see how

knowing the x coordinates of P and Q is
the key to this part of the question.

• Not all learners will need to make a sketch,
but those who are struggling to see a way
to progress should be encouraged to do this
as a starting point.

33− 33

P(a, 4) Q(b, 4) 
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5. The diagram shows the circle 2 2 7x y+ = .

The tangents to the circle at the points A, B, C and D intersect, forming the quadrilateral PQRS.

Find the area of the shaded region. 
Give your answer in terms of π. 

 

O x

 y

A

B
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What are you given? 
• The only information given is the equation of the

circle – the rest must be deduced from the 
construction. 

What do you need to know to answer the question? 
• PQRS is a square  - make sure your learners can

justify why this is the case!
• The side of the square and the radius of the circle

– as the two areas need to be subtracted.

How can you find this? 
• Use the equation! Learners should be able, at this

stage of the exercise, to state that
     r2 = 7 and that 7r = . 

What is the connection between the square and the 
circle? 
• The side of the square is the diameter of the

circle.

Have you answered the question? 
• An exact answer in terms of π has been asked

for, therefore any decimal answers will not be
acceptable!

2 2 2

2 2 7
x y r
x y
+ =

+ =

2 7 7r r= =
Area of circle = πr2 = 7π 

Side of square  = diameter of circle 
= 7 7 2 7+ =

Area of square = 2 7 2 7 4 7 28× = × =  

Shaded area = 28 − 7π 




