
Higher Mathematics

2.4 Circles

Paper 1 Section A

Each correct answer in this section is worth two marks.

1. The point (2,−3) lies on the circle
with equation
x2 + y2 + 6x− 2y+ c = 0.

What is the value of c?

A. −31

B. −13

C. −1

D. 9

2. A circle has centre (2, 4) and passes
through (−1, 1) .
What is the equation of the circle?

A. (x− 2)2 + (y− 4)2 =
√
18

B. (x− 2)2 + (y− 4)2 = 18

C. (x+ 2)2 + (y+ 4)2 = 18

D. (x+ 2)2 + (y+ 4)2 = 26

3. The point
P(2,−3) lies
on the circle
with centre C
as shown.The
gradient of CP
is −2.What is
the equation of
the tangent at P?

C

P(2, –3)

O x

y

A. y+ 3 = −2(x− 2)

B. y− 3 = −2(x+ 2)

C. y+ 3 = 1
2(x− 2)

D. y− 3 = 1
2(x+ 2)

4. The point P(−2, 4) lies on the circle
with equation
x2 + y2 − 2x+ 2y− 32 = 0.

What is the gradient of the tangent
to the circle at P?

A. 1
3

B. 3
5

C. 1

D. 3
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5. A circle has equation
(x+ 1)2 + (y− 2)2 = 29.

What is the gradient of the tangent
to the circle at the point (1,−3)?
A. 2

5

B. 0

C. − 52
D. − 12

6. The line with equation y = 2x
intersects the circle with equation
x2 + y2 = 5 at the points J and K.

What are the x -coordinates of J and
K?

A. xJ = 1, xK = −1

B. xJ = 2, xK = −2

C. xJ = 1, xK = −2

D. xJ = −1, xK = 2

7. A circle has equation
x2 + y2 + 8x+ 6y− 75 = 0.

What is the radius of the circle?

A. 5

B. 10

C.
√
75

D.
√
175

8. A circle has equation
x2 + y2 − 2x− 4y+ 1 = 0.

Here are two statements about the
circle:

I. The circle has centre (−2,−4) .

II. The circle has radius 1.

Which of the following is true?

A. neither statement is correct

B. only statement I is correct

C. only statement II is correct

D. both statements are correct

9. A circle has equation
x2 + y2 − 4x+ 6y+ 4 = 0.

Here are two statements about the
circle:

I. The circle has centre (−2, 3) .

II. The circle has radius 3 units.

Which of the following is true?

A. neither statement is correct

B. only statement I is correct

C. only statement II is correct

D. both statements are correct

hsn.uk.net Page 2

Questions marked ‘[SQA]’ c© SQA
All others c© Higher Still Notes



Higher Mathematics

10. A circle has equation
x2 + y2 − ax+ 2by+ c = 0. The
centre of the circle is (−1, 4) .
What are the values of a and b?

a b

A. 2 −4
B. −1 −2
C. −2 −4
D. 2 4

11. A circle has equation
(x− 3)2 + (y+ 4)2 = 20.

Find the gradient of the tangent to
the circle at the point (1, 0) .

A. −2

B. − 12
C. 1

2

D. 2

12. A circle has centre (2,−1) , and has
the y-axis as a tangent.

What is the equation of the circle?

A. (x+ 2)2 + (y− 1)2 = 4

B. (x− 2)2 + (y+ 1)2 = 4

C. (x+ 2)2 + (y− 1)2 = 1

D. (x− 2)2 + (y+ 1)2 = 1

13. The equation of the circle shown in
the diagram is
x2 + y2 − 6x− 10y+ 9 = 0.The
x -axis and the line l are parallel
tangents to the circle.

l

O
x

y

What is the equation of line l ?

A. y = 5

B. y = 10

C. y = 18

D. y = 20

14. What is the largest range of values
of k for which the equation
x2 + y2 − 6x+ 4y+ k = 0 represents
a circle?

A. k < 52

B. k < 13

C. k > −13

D. All real k
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[END OF PAPER 1 SECTION A]

Paper 1 Section B

15. The diagram below shows the
graph of the cubic with equation
y = x3 − 3x2 + 5x + 4 and a circle with
centre C.

At the point P the line l is a tangent to
both the curve and the circle.

(a) The tangent line l has gradient 2.
Find the coordinates of P. 5

(b) The circle has equation
x2 + y2 − 14x− 8y+ c = 0. 2

Determine the value of c .

(c) The line PQ is a diameter of the
circle. Determine the coordinates
of Q. 2

O x

y

P

Q

C

l

y = x3− 3x2 + 5x+ 4

16. A circle has equation x2 + y2 − ax+ 2by+ c = 0, where a , b and c are constants.

(a) Given that the centre of the circle is (−1, 4) , determine the values of a and b . 2

(b) Given that the point (5, 4) lies on the circle, determine the value of c . 2

17. A circle has P(0, 1) and Q(−10, 9) as endpoints of its diameter.
Find the equation of this circle. 3

18. Find the equation of the circle centred at (1,−3) and passing through (7, 5) .

Determine whether or not the point (8, 4) lies within this circle. 3

19.[SQA] Circle P has equation x2 + y2 − 8x − 10y+ 9 = 0. Circle Q has centre (−2,−1)
and radius 2

√
2.

(a) (i) Show that the radius of circle P is 4
√
2.

(ii) Hence show that circles P and Q touch. 4

(b) Find the equation of the tangent to the circle Q at the point (−4, 1) . 3

(c) The tangent in (b) intersects circle P in two points. Find the x -coordinates of

the points of intersection, expressing you answers in the form a± b
√
3. 3
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20.[SQA] The point P(2, 3) lies on the circle (x+ 1)2 + (y− 1)2 = 13. Find the equation of
the tangent at P. 4

21. A circle has equation x2 + y2 − 8x+ 6y+ 15 = 0.

Find the equation of the tangent to the circle at the point A(1,−2) . 4

22. (a) Find the equation of the line which passes through (−1,−4) and is
perpendicular to the line with equation x+ 3y = 2. 3

(b) Show that the line does not intersect the circle with equation
(x− 2)2 + (y+ 3)2 = 6. 3

23. For which values of k is the line with equation y = 3
4x+ k a tangent to the circle

with equation x2 + y2 = 16? 5

24. The points A and B have coordinates (6, 8) and (18,−8) respectively.
(a) Find the equation of l , the perpendicular bisector of AB. 4

(b) Show that l is a tangent to the circle with equation x2+ y2− 2x+ 4y− 20 = 0
and find the coordinates of the point of contact. 6

25. For which values of k does the equation x2 + y2 + 10x− 14y+ k = 0 represent a
circle? 3

26. Find the range of values of k for which the equation x2+ y2− kx− (k+ 1)y+ 5
4 = 0

represents a circle. 6

27.[SQA] For what range of values of k does the equation x2 + y2 + 4kx − 2ky− k − 2 = 0
represent a circle? 5

28. The circle with centre (8, a) passes through the points (3, 3) and (5, 1) .

Find the value of a and hence find the equation of the circle. 5
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29. (a) Find the radius and equation of the circle centred at the origin and passing
through the point (3,−4) . 2

(b) Determine whether the point (8,−5) lies inside, outside or on this circle. 2

30. Find the range of values of k for which 2x2 + 2y2 − 6x+ 4y+ k = 0 represents a
circle. 4

[END OF PAPER 1 SECTION B]
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Paper 2

1.[SQA] Find the equation of the tangent at the point (3, 4) on the circle
x2 + y2 + 2x− 4y− 15 = 0. 4

2.[SQA] Triangle ABC has vertices A(2, 2) ,
B(12, 2) and C(8, 6) .

(a) Write down the equation of l1 ,
the perpendicular bisector of
AB. 1

(b) Find the equation of l2 , the
perpendicular bisector of AC. 4

(c) Find the point of intersection of
lines l1 and l2 . 1

(d) Hence find the equation of the
circle passing through A, B and
C. 2

O x

y

A(2, 2) B(12, 2)

C(8, 6)

3. (a)[SQA] Find the equation of AB, the
perpendicular bisector of the line
joing the points P(−3, 1) and
Q(1, 9) . 4

(b) C is the centre of a circle passing
through P and Q. Given that QC is
parallel to the y-axis, determine the
equation of the circle. 3

(c) The tangents at P and Q intersect at
T.

Write down

(i) the equation of the tangent at Q

(ii) the coordinates of T. 2

O
x

y

A

B

C

Q(1, 9)

P(−3, 1)
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4.[SQA]

5.[SQA] Find the equation of the circle which has P(−2,−1) and Q(4, 5) as the end points
of a diameter. 3

6.[SQA] The line y = −1 is a tangent to a circle which passes through (0, 0) and (6, 0) .

Find the equation of this circle. 6

7.[SQA]
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8.[SQA]

9.[SQA]
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10.[SQA]

11.[SQA]

12. The circle with equation x2+ y2 − 10x+ 9 = 0 is shown below.

O x

y

A

x2 + y2 − 10x+ 9 = 0

The point A lies on the circumference of the circle and the x -axis.

Find the equation of the tangent to the circle at A. 5
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13.[SQA] Find the equation of the tangent at the point (3, 1) on the circle
x2 + y2 − 4x+ 6y− 4 = 0. 5

14.[SQA]

15. A garden is being designed so that there are three
areas for planting around a triangular decked
area.

A diagram of the garden, relative to a set of
coordinate axes is shown to the right.

The points P, Q and R lie on the circle with
equation x2 + y2 = 4. The triangle PQR is
equilateral, and the line PR is parallel to the
x -axis.

(a) Find the equation of the line through P and
Q. 4

(b) (i) Find the coordinates of the point P.

(ii) Hence calculate the shaded area. 7

O x

y

P

Q

R

x2 + y2 = 4

16. The line with equation y+ x = 5 meets the circle with equation
x2 + y2 − 8x+ 2y− 3 = 0 at the points P and Q.

(a) Find the coordinates of P and Q. 4

(b) Find the equation of the circle which has PQ as its diameter. 3
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17.[SQA]

18. The circle with equation (x− 8)2 + (y− 4)2 = 16
is shown in the diagram.

The line OA is a non-horizontal tangent to the
circle.

(a) Given that OA has gradient m , write down
the equation of OA. 1

(b) Hence or otherwise determine the value
of m . 7

O

x

y

A
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19. (a) (i) Show that the line with equation y = 3− x is a tangent to the circle with
equation x2 + y2 + 14x+ 4y− 19 = 0.

(ii) Find the coordinates of the points of contact, P. 5

(b) Relative to a suitable set of coordinate axes, the diagram below shows the
circle from (a) and a second smaller circle with centre C.

P

C

The line y = 3− x is a common tangent at the point P.
The radius of the larger circle is three times the radius of the smaller circle.

Find the equation of the smaller circle. 6

20. Find the values of k for which the line x+ y = k is a tangent to the
circle x2 + y2 − 4x+ 2 = 0. 5

21.[SQA] Find the possible values of k for which the line x− y = k is a tangent to the circle
x2 + y2 = 18. 5
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22. The larger circle shown in the diagram has
equation

x2 + y2 − 10x− 4y+ 12 = 0.

The smaller circle has centre (10, 134 ) and radius√
17
4 .

The line through A and B passes through the
centre of both circles.

Point A has coordinates (1, 1) .

O x

y

A

B

(a) Show that the circles touch externally. 4

(b) (i) Find the equation of the tangent to the larger circle at A.

(ii) Hence state the gradient of the tangent to the smaller circle at B. 4

23.[SQA]

(a) Show that the point P(5, 10) lies on circle C1 with equation
(x+ 1)2 + (y− 2)2 = 100. 1

(b) PQ is a diameter of this circle as
shown in the diagram. Find the
equation of the tangent at Q. 5P(5, 10)

Q

O x

y

(c) Two circles, C2 and C3 , touch circle C1 at Q.

The radius of each of these circles is twice the radius of circle C1 .

Find the equations of circles C2 and C3 . 4

24.[SQA]
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25.[SQA] Explain why the equation x2 + y2 + 2x+ 3y+ 5 = 0 does not represent a circle. 2

26.[SQA] For what range of values of c does the equation x2+ y2− 6x+ 4y+ c = 0 represent
a circle? 3

27.[SQA]
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28.[SQA]

29.[SQA]

30.[SQA]
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31.[SQA]

32.[SQA]
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33.[SQA]
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34. Show that the equation x2 + y2 + kx− 4y− 2 = 0 represents a circle for all values
of k . 3

35.[SQA]

36. Circle C1 has equation (x+ 1)2 + (y− 1)2 = 121.

A circle C2 with equation x
2 + y2 − 4x+ 6y+ p = 0 is drawn inside C1 .

The circles have no points of contact.

What is the range of values of p? 9

[END OF PAPER 2]
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