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Figure 4

 Figure 4 shows a sketch of a circle C with centre N(7, 4)

 The line l with equation  y = 
1

3
x  is a tangent to C at the point P.

 Find

 (a) the equation of line PN in the form  y = mx + c, where m and c are constants,
(2)

 (b) an equation for C.
(4)

 The line with equation  y = 
1

3
x + k, where k is a non-zero constant, is also a tangent to C.

 (c) Find the value of k.
(3)
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7.� 7KH�FLUFOH�C�KDV�HTXDWLRQ

x2 + y2�í���x����y + 11 = 0

� �D�� )LQG

� � �L�� WKH�FRRUGLQDWHV�RI�WKH�FHQWUH�RI�C,

� � �LL��WKH�H[DFW�UDGLXV�RI�C��JLYLQJ�\RXU�DQVZHU�DV�D�VLPSOLILHG�VXUG�
(4)

 The line l�KDV�HTXDWLRQ��y = 3x + k��ZKHUH�k�LV�D�FRQVWDQW�

 Given that l�LV�D�WDQJHQW�WR�C,

� �E�� ILQG�WKH�SRVVLEOH�YDOXHV�RI�k��JLYLQJ�\RXU�DQVZHUV�DV�VLPSOLILHG�VXUGV�
(5)
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11. (i) A circle C
1
 has equation

x2 + y2 + 18x – 2y + 30 = 0

  The line l is the tangent to C
1
 at the point P(–5, 7).

  Find an equation of l in the form  ax + by + c = 0, where a, b and c are integers to 
be found.

(5)

 (ii) A different circle C
2
 has equation

x2 + y2 – 8x + 12y + k = 0

  where k is a constant.

  Given that C
2
 lies entirely in the 4th quadrant, find the range of possible values for k.

(4)
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17. A circle C�ZLWK�FHQWUH�DW���±������SDVVHV�WKURXJK�WKH�SRLQW����������

� �D�� 6KRZ�WKDW�WKH�FLUFOH�C�DOVR�SDVVHV�WKURXJK�WKH�SRLQW���������
(3)

 The tangent to the circle C�DW�WKH�SRLQW����������PHHWV�WKH�y axis at the point P and the 
tangent to the circle C�DW�WKH�SRLQW���������PHHWV�WKH�y axis at the point Q�

� �E��6KRZ�WKDW�WKH�GLVWDQFH�PQ�LV����H[SODLQLQJ�\RXU�PHWKRG�FOHDUO\�
(7)
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Question 17 continued
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3.

Figure 2

 The circle C has centre P(7, 8) and passes through the point Q(10, 13), as shown in 
Figure 2.

 (a) Find the length PQ, giving your answer as an exact value.
(2)

 (b) Hence write down an equation for C.
(2)

 The line l is a tangent to C at the point Q, as shown in Figure 2.

 (c) Find an equation for l, giving your answer in the form ax + by + c = 0,
  where a, b and c are integers.

(4)
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���
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2. A circle, with centre C and radius r, has equation

x y x y2 2 8 4 12 0+ − + − =

 Find

 (a) the coordinates of C,
(2)

 (b) the exact value of r.
(2)

  The circle cuts the y-axis at the points A and B.

 (c) Find the coordinates of the points A and B.
(3)
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13. The circle C has centre A (1, –3) and passes through the point P(8, –2).

 (a) Find an equation for the circle C.
(4)

 The line l
1 
is the tangent to C at the point P.

 (b) Find an equation for l
1
, giving your answer in the form y = mx + c

(4)
 The line l

2 
, with equation y = x + 6, is the tangent to C at the point Q.

 (c) Find the coordinates of the point Q.
(5)
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12. 

O x

y

(a, 0)

C

Figure 3

 Figure 3 shows a circle C 

� & touches the y-axis and has centre at the point (a, 0) where a is a positive 
constant.

 (a) Write down an equation for &�in terms of a
(2)

 Given that the point P(4, –3) lies on C,

 (b) find the value of a
(3)
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15. The points A and B�KDYH�FRRUGLQDWHV��í���í���DQG���������UHVSHFWLYHO\� 
AB is the diameter of a circle C.

 (a) Find an equation for the circle C.
(6)

 The point (4, 8) also lies on C.

 (b) Find an equation of the tangent to C at the point (4, 8), giving your 
answer in the form ax + by + c = 0

(4)
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15.

Figure 4

 The circle shown in Figure 4 has centre P (5, 6) and passes through the  
point A (12, 7).

 Find

 (a) the exact radius of the circle,
(2)

 (b) an equation of the circle,
(3)

 (c) an equation of the tangent to the circle at the point A.
(4)

 The circle also passes through the points B (0, 1) and C (4, 13).

 (d) Use the cosine rule on triangle ABC to find the size of the angle BCA, 
giving your answer in degrees to 3 significant figures.

(5)
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15.

Figure 3

 The points X and Y have coordinates (0, 3) and (6, 11) respectively. XY is a chord of a 
circle C with centre Z, as shown in Figure 3.

 (a) Find the gradient of XY.
(2)

 The point M is the midpoint of XY.

 (b) Find an equation for the line which passes through Z and M.
(5)

 Given that the y coordinate of Z is 10,

 (c) find the x coordinate of Z,
(2)

 (d) find the equation of the circle C, giving your answer in the form

x2 + y2 + ax + by + c = 0

 where a, b and c are constants.
(5)

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

O

M

Z

C

y

x

X

Y

Diagram NOT 
drawn to scale

www.yesterdaysmathsexam.com


