
Year 12
Pure Mathematics

P1 6 Circles
Booklet

Name: ___________________________________

Class: ____________________________________

HGS Maths                                                                                                                  Dr Frost Course



Contents

Past Paper Practice
Summary

Page 2

6.1) Midpoints and perpendicular bisectors - recap and review

6.2) Equation of a circle

6.3) Intersections of straight lines and circles

6.4) Use tangent and chord properties

6.5) Circles and triangles



Prior knowledge check

Page 3



6.1) Midpoints and perpendicular bisectors

Page 4



Notes

Page 5



Worked Example

Page 6 T.116: 6B Qs 1, P.46 6.1 Qs 1-5



Worked Example

Page 7

A line segment 𝐴𝐵 is the diameter of a circle with centre 4,−5 . If 𝐴 has 
coordinates 2,−1 , what are the coordinates of 𝐵? 

T.116: 6B Qs 2+, P.46 6.1 Qs 6+
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𝑥

𝑦

𝑟

(Hint: draw a right-angled triangle inside your 
circle, with one vertex at the origin and another at 
the circumference)

𝑥ଶ + 𝑦ଶ = 𝑟ଶ

𝑥

𝑦
𝑟

𝑟

(𝑥, 𝑦)

Recall that a line can be a set of points 
𝑥, 𝑦 that satisfy some equation.

Suppose we have a point 𝑥, 𝑦 on a 
circle centred at the origin, with radius 
𝑟. What equation must 𝑥, 𝑦 satisfy?
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𝑥

𝑦

Now suppose we shift the circle
so it’s now centred at 𝑎, 𝑏 . 
What’s the equation now?
(Hint: What would the sides of this right-
angled triangle be now?) 

 The equation of a circle 
with centre 𝑎, 𝑏 and 
radius 𝑟 is:
𝑥 − 𝑎 ଶ + 𝑦 − 𝑏 ଶ = 𝑟ଶ

(𝑎, 𝑏)

(𝑥, 𝑦)

𝑟
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Centre Radius Equation

(0,0) 5 𝑥ଶ + 𝑦ଶ = 25

(1,2) 6 𝑥 − 1 ଶ + 𝑦 − 2 ଶ = 36

(−3,5) 1 𝑥 + 3 ଶ + 𝑦 − 5 ଶ = 1

(−5,2) 7 𝑥 + 5 ଶ + 𝑦 − 2 ଶ = 49

(−6,0) 4 𝑥 + 6 ଶ + 𝑦ଶ = 16

(1,−1) 3 𝑥 − 1 ଶ + 𝑦 + 1 ଶ = 3

?
?

??
(−2,3) 2 2 𝑥 + 2 ଶ + 𝑦 − 3 ଶ = 8??
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The line with equation 𝑦 = 5𝑥 + 2 meets the circle with equation 𝑥ଶ + 𝑘𝑥 + 𝑦ଶ = 6 at exactly one point. 
Find the two possible values of 𝑘
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The line with equation 𝑦 = 4𝑥 − 3 does not intersect the circle with equation 𝑥ଶ + 2𝑥 + 𝑦ଶ = 𝑘.
Find the range of possible values of 𝑘.

T.122: 6D Qs all, P.48 6.3 Qs all
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A circle 𝐶 has equation 
𝑥 − 4 ଶ + 𝑦 + 4 ଶ = 10

The line 𝑙 is a tangent to the circle and has gradient −3. Find two possible equations for 𝑙, 
giving your answers in the form 𝑦 = 𝑚𝑥 + 𝑐.
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The point 𝑃 has coordinates (−8,−2) and the point 𝑄 has coordinates 2,−6 . 
𝑀 is the midpoint of the line segment 𝑃𝑄.

a) Find an equation for 𝑙.
b) Given that the 𝑦-coordinate of 𝐶 is -9:

i) show that the 𝑥-coordinate of 𝐶 is -5.
ii) find an equation of the circle.
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The line with equation 4𝑥 + 𝑦 − 5 = 0 is a tangent to the circle with equation 
𝑥 − 3 ଶ + 𝑦 − 𝑝 ଶ = 2.

Find the two possible values of 𝑝
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The line with equation 4𝑥 + 𝑦 − 3 = 0 is a tangent to the circle with equation 
𝑥 − 2 ଶ + 𝑦 − 𝑝 ଶ = 5.

Find the two possible values of 𝑝

𝑝 = 3 ± 19
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A circle has centre 𝐶 5,3 , and passes through the point 𝑃(2,6). 
Find the equation of the tangent of the circle at the point 𝑃, giving your equation in the form 
𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0 where 𝑎, 𝑏, 𝑐 are integers..
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A circle passes through the points 𝐴(0,0) and 𝐵 2,8 . 
The centre of the circle has 𝑥 value −2. Determine the equation of the circle.

T.126: 6E Qs 6+, P.49 6.4 Qs 6+
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Past paper practice by 
topic.  Both new and old 
specification can be 
found via this link on 
hgsmaths.com 



Summary of Key Points
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