1.

Nov 2025 paper 11 question 10

A circle has equation x” +y” +4y—21 = 0 and a straight line has equation 2x+y—8§ = 0.
The line intersects the circle at two points.

(a) Find the coordinates of these two points of intersection. (4]



(b) The circle has centre C and the two points of intersection are denoted by A4 and B.

Find the area of the triangle 4ABC. [3]



2. Nov 2025 paper 12 question 7

The coordinates of the points P and Q are (1, 1) and (7, 11) respectively. The line segment PQ forms a
diameter of a circle.

(a) Find the equation of the circle. [4]

(b) Find the equation of the tangent to the circle at the point 0. [3]



(¢) The other point on the circle with x-coordinate 7 is R.

Find the coordinates of the point of intersection of the tangent at O with the tangent at R. [4]

3. Nov 2025 paper 13 question 8
The points (6, 1) and (-2, 7) lie at the opposite ends of a diameter of a circle.

(a) Find the equation of the circle. [3]



. . . |
(b) There are two tangents to the circle which have gradient —5.

Find the exact values of the x-coordinates of the points at which these tangents touch the circle.

(3]

4. Nov 2025 paper 15 question 1
A circle has centre (2, 6) and radius 10.

(a) State the equation of the circle. [2]



(b) The circle passes through the point (8, k).

Find the two possible values of k. [3]



5. Nov 2025 paper 11 question 8
The circle with equation x* +y‘1 —6x+ 10v—27 = 0 intersects the line x =2 at the points P and Q.

Find the area of the triangle formed by the tangents to the circle at P and 0, and the line x ==2.  [8]



6. May 2025 paper 12 question 8
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The diagram shows the circle with equation x*+y” — 14x+ 8y + 36 = 0 and the line y =—2. The line
intersects the circle at the points 4 and B. The centre of the circle is C.

(a) Find the coordinates of 4, B and C. [3]



(b) Find the angle ACE in radians. Give your answer correct to 3 significant figures. 2]

(c) The chord 48 divides the circle into two segments.

Find the area of the larger segment. [4]



7. May 2025 paper 13 question 9

Three points P, O and R have coordinates P(—13, 5), Q(5, 1) and R(2, k), where k is a constant. It is
given that the angle PRQ is a right angle.

(a) Show that one of the possible values of k is 10, and find the other possible value. [4]

(b) Itis now given that k = 10. A circle passes through the points P, Q and R.

Find the equation of the tangent to the circle at R. Give your answer in the form ax+by+c¢ =0,
where a, b and ¢ are integers. [5]



d’y . . .
5 and hence determine the nature of each stationary point. [3]

b) Find —5
(b) ™

3
) followed by reflection in

(¢) The curve C is transformed to the curve C| using a translation of (_7

the x-axis.

(i) State the coordinates of the maximum point of C,. [1]



a
bx+c¢

(i) Find the equation of C| in the form y = +dx+e, where a, b, ¢, d and e are integers.

[3]

8. May 2025 paper 15 question 7

In the parallelogram 4BCD, the coordinates of 4 are (3, 7), the coordinates of B are (6, p) and the
coordinates of D are (1, p). 1t is given that the gradient of 48 is —%_

(a) Find the value of p. 2]



(b) Find the coordinates of C. [2]

(c) Find the area of the triangle formed by the perpendicular bisector of 4B and the x- and y-axes. [5]



9. May 2025 paper15 question 10

The equation of a circle is x™ +y" +4x—8y—12 = 0.

(a) Find an equation of the tangent to the circle at the point (2, 8), giving your answer in the form
ax+by+ec=0. [4]



(b) Given that the line x+ 3y = k does not intersect the circle, show that k™ —20k—220 > 0. [5]



10. March 2025 paper 12 question 6
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The diagram shows a circle C of radius », where x > 0 and y > 0 for all points on C. The least distance
between any point on C and the x-axis is & units, and the least distance between any point on C and the
V-axis is 5 units.

(a) State the coordinates of the centre of the circle in terms of r. [1]

(b) Given that the distance between the origin and the centre of the circle is 15 units, find the value

of r. [3]

(c¢) The point on the circle furthest from the origin is denoted by P.

Find the gradient of the tangent to the circle at P. 2]



11. Nov 2024 paper 11 question 6

Circles C| and C, have equations
X4y +6x—10p+18=0 and (x—9)> +(v+4)’—64=0
respectively.
(a) Find the distance between the centres of the circles. (4]



P and @ are points on C| and C, respectively. The distance between P and Q is denoted by d.

(b) Find the greatest and least possible values of d. [3]



12. Nov 2024 paper 12 question 8

The equation of a circle is X+ yz +px +2y+g = 0, where p and g are constants.

(a) Express the equation in the form (x—a)* + (v— b)* = +*, where a is to be given in terms of p and

r” is to be given in terms of p and ¢. [2]

The line with equation x+ 2y = 10 is the tangent to the circle at the point 4 (4, 3).
(b) (i) Find the equation of the normal to the circle at the point A. [3]



(i) Find the values of p and g. [5]



13. Nov 2024 paper 13 question 10

Points 4 and B have coordinates (4, 3) and (8, —5) respectively. A circle with radius 10 passes through
the points 4 and B.

(a) Show that the centre of the circle lies on the line y = %x—f—t. (4]



(b) Find the two possible equations of the circle. [5]



14. May 2024 paper 11 question 10

The equation of a circle is (x—3)* 4" = 18. The line with equation y = mx+¢ passes through the
point (0,—9) and is a tangent to the circle.

Find the two possible values of m and, for each value of m, find the coordinates of the point at which
the tangent touches the circle. [8]






15. May 2024 paper 12 question 7

The equation of a circle is (x —6)” + (y+a)” = 18. The line with equation y = 2a—x is a tangent to the
circle.

(a) Find the two possible values of the constant a. [5]



(b) For the greater value of 4, find the equation of the diameter which is perpendicular to the given
tangent. [3]

16. May 2024 paper 13 question 8

A circle with equation x” +)” —6x+2y— 15 = 0 meets the y-axis at the points 4 and B. The tangents to
the circle at 4 and B meet at the point P.

Find the coordinates of P. (8]









17. Nov 2023 paper 11 question 11
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(x=4Y+(v+1) =40
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The diagram shows the circle with equation (x — 4)% + (y + 1)? = 40. Parallel tangents, each with
gradient 1, touch the circle at points A and B.

(a) Find the equation of the line AB, giving the answer in the form y = mx + c. [3]



(b) Find the coordinates of A, giving each coordinate in surd form. [4]

() Find the equation of the tangent at A, giving the answer in the form v = mx + ¢, where ¢ is in
surd form. [2]



18. Nov 2023 paper 12 question 11

The coordinates of points A, B and C are (6, 4). (p, 7) and (14, 18) respectively, where p is a constant.
The line AB is perpendicular to the line BC.

(a) Given that p < 10, find the value of p. [4]

A circle passes through the points A, B and C.

(b) Find the equation of the circle. [3]



(c) Find the equation of the tangent to the circle at C, giving the answer in the form dx + ey +f = 0,
where d, ¢ and f are integers. 3]



19. Nov 2023 paper 13 question 2

The circle with equation (x — 3)* + (v — 5)? = 40 intersects the y-axis at points A and B.
(a) Find the y-coordinates of A and B, expressing your answers in terms of surds. [2]



20. March 2023 paper 12 question 5
Points A (7, 12) and B lie on a circle with centre (=2, 5). The line AB has equation y = =2x + 26.

Find the coordinates of B. [6]



21. May 2023 paper 11 question 12

The diagram shows a circle P with centre (0, 2) and radius 10 and the tangent to the circle at the
point A with coordinates (6, 10). It also shows a second circle @ with centre at the point where this
tangent meets the y-axis and with radius gfﬁ

(a) Write down the equation of circle P. 1]



(h) Find the equation of the tangent to the circle P at A, 121

(¢) Find the equation of circle {2 and hence verify that the y-coordinates of both of the points of
intersection of the two circles are 11, 13]



{d) Find the coordinates of the points of intersection of the tangent and circle (), giving the answers
in surd form. 131

22. May 2023 paper 12 question 10

The equation of a circle is (x = a)® + (v = 3)* = 20. The line y = %x + 6 is a tangent to the circle at the
point F.

{a) Show that one possible value of @ is 4 and find the other possible value. [5]



(b) Fora =4, find the equation of the normal to the circle at F. [41]

(c}) For a =4, find the equations of the two tangents to the circle which are parallel to the normal
found in (h). 4]



23. May 2023 paper 13 question 5

A circle has equation (x — 1)? + v+ 4)” = 40. A line with equation v = x — 9 intersects the circle at
points A and B,

(a) Find the coordinates of the two points of intersection. [41]



24. Nov 2022 paper 11 question 11
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The diagram shows the circle with equation x° + }'2 = 20. Tangents touching the circle at points £ and
(" pass through the point A (0, 10).

(a) By letting the equation of a tangent be y = mx + 10, find the two possible values of m. [4]



{b) Find the coordinates of B and C. [3]

The point I is where the circle crosses the positive x-axis.
{¢) Find angle BDC in degrees. 13]



25. Nov 2021 paper 12 question 12

The diagram shows the circle with equation x° + v* — 6x + 4y — 27 = 0 and the tangent to the circle at
the point P (5, 4).
(a) The tangent to the circle at P meets the x-axis at A and the y-axis at B.
[5]

Find the area of triangle OAB, where (0 is the origin.



(b) Points @ and R also lie on the circle, such that POR is an equilateral triangle.
Find the exact area of triangle PORK. 131



26. Nov 2021 paper 13 question 9

The line ¥y = 2Zx + 5 intersects the circle with equation X+ }-‘3 =20at A and 5.

(a) Find the coordinates of A and B in surd form and hence find the exact length of the chord AB.
7]



A straight line through the point (10, ) with gradient m is a tangent to the circle,
(b) Find the two possible values of m. 5]



27. May 2021 paper 11 question 10
The equation of a circle is 2+ yj —dx+6y-T7 =0
{a} Find the x-coordinates of the points A and & where the circle intersects the x-axis. 12]



{b) Find the point of intersection of the tangents to the circle at A and B. 6]



28. May 2021 paper 12 question 7

The point A has coordinates (1. 3) and the line f has gradient —3;' and passes through A. A circle has
centre (5, 11) and radius /52,

{a) Show that [ is the tangent to the circle at A. 2]



29. May 2021 paper 13 question 10
Points A (=2, 3), 8(3, 0) and C (6, 5) lic on the circumference of a circle with centre .

{a) Show that angle ABC = 907, [2]

(b) Hence state the coordinates of 1, [1]



The point £ lies on the circumierence of the circle such that BE is a diameter.

(d) Find an equation of the tangent to the circle at E, [5]



30. March 2021 paper 12 question 8
The points A (7, 1), B(7, 9) and C (1, 9) are on the circumference of a circle.
{a) Find an equation of the circle. 5]



(b) Find an equation of the tangent to the circle at B. 12]



