
COORDINATE GEOMETRY OF CIRCLES
TEST
1.
Find the coordinates of the centre and the radii of the following circles:

a)
x2 + y2 = 49








[2]


b)
(x ( 3)2 + (y + 2)2 = 16






[2]

c)
x2 + y2 ( 6x + 2y = 6.







[3]

2.
Write down the equations of the following circles:


a)
centre (0, 2),  radius 6 units






[2]


b)
centre (3, (2), radius 3.5 units.





[2]

3.
Find an equation of the circle with centre (1, (2) which passes through the 

point (4, 2).









[4]

Find the shortest distance of the point (6, 10) to the circle.



[3]

4.
Find an equation of the normal to the circle with equation 

x2 + y2 + 4x = 13 

at the point ((1, 4).








[5]
5.
The circle C has centre ((1, 2) and passes through the point (1, 6).


a)
Find an equation for C.






[4]


b)
Show that the line with equation  2y ( x + 5 = 0 is a tangent to C.

[6]
6.
The line AB is a diameter of the circle C  where A = (0, (5) and B = (6, 1).

a)
Find an equation for C.






[4]


b)
Find the equation of the tangent to the circle C at the point B.

[6]
Total = 43 marks

Solutions.
1.
a)
Centre (0, 0); radius 7 units.






(2)


b)
Centre (3, (2); radius 4 units.






(2)


c)
We have

x2 + y2 ( 6x + 2y = 6



or


x2 ( 6x + y2 + 2y = 6



complete the square
(x ( 3)2 ( 9 + (y + 1)2 ( 1 = 6



(1)



or


(x ( 3)2 + (y + 1)2 = 16.



(  centre (3, (1); radius 4 units.





(2)
2.
a)
(x ( 0)2 + (y ( 2)2 = 62







(1)



x2 + (y ( 2)2 = 36.







(1)



(or x2 + y2 ( 4y = 32)

b)
(x ( 3)2 + (y ( ((2))2 = 3.52






(1)



(x ( 3)2 + (y + 2)2 = 12.25.






(1)



(or x2 ( 6x + y2 + 4y = (0.75)

3.
The radius of the circle is simply the distance between the points (1, (2) and (4, 2).


Thus r = 
[image: image1.wmf](
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           = 5 units.








(2)


Hence, the equation of the circle is given by
(x ( a)2 + (y ( b)2 = r2







(x ( 1)2 + (y + 2)2 = 52


(1)

and hence (x ( 1)2 + (y + 2)2 = 25.






(1)

The final part of this question demands a diagram!












From the diagram we see that the required distance = AP = CP ( radius

(1)


(  AP = 
[image: image2.wmf]22
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(1)


= 13 ( 5



= 8 units.








(1)
4.
First, write in the form (x ( a)2 + (y ( a)2 = r2 so we can identify the centre and the 

radius.

x2 + y2 + 4x = 13  (  (x + 2)2 + y2 = 17  which means that the centre = C((2, 0) 

and the radius = 
[image: image3.wmf]17

 units.







(2)







(Recall that any normal to a circle always passes through the centre of the circle.)
The required normal has an equation of the form y = mx + c, where of course m is the 

gradient of the line CP.
( m = 
[image: image4.wmf]21
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(1)
Hence the normal has equation given by
y = 4x + c  for some constant c which is to be determined.
Since the line passes through the point C((2, 0), substitute x = (2, y = 0 to obtain 
c = 8.










(1)

Thus the normal has equation y = 4x + 8.





(1)
5.
a)
The radius of the circle is simply the distance between the points ((1, 2) and 

(1, 6).



Thus r = 
[image: image6.wmf](
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           = 
[image: image7.wmf]20

 units.








(2)



Hence, the equation of the circle is given by
(x ( a)2 + (y ( b)2 = r2


(x ( ((1))2 + (y ( 2)2 = 
[image: image8.wmf](

)
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(1)


and hence (x + 1)2 + (y ( 2)2 = 20.





(1)

b)
The best way to show that the line is a tangent is to show that the two graphs 

intersect in a single point only. This automatically means that the line is a 

tangent to the curve etc.

We solve the two equations simultaneously:




(1)



First expand the brackets:
(x + 1)2 + (y ( 2)2 = 20







x2 + 2x + 1 + y2 ( 4y + 4 = 20






(
x2 + 2x + y2 ( 4y ( 15 = 0.


(1)



Now rearrange 2y ( x + 5 = 0 to get x = (2y + 5).



(1)


Hence we get


(2y + 5)2 + 2(2y + 5) + y2 ( 4y ( 15 = 0.
(1)



Simplify carefully

4y2 + 20y + 25 + 4y + 10 + y2 ( 4y ( 15 = 0






5y2 + 20y + 20 = 0







y2 + 4y + 4 = 0



and thus


(y + 2)(y + 2) = 0.



(1)



This means that y = (2 and, more importantly, there is only one point of 

intersection.

Hence the line is a tangent to the curve.




(1)

6.
a)
We need to identify the centre and the radius of the circle.



Now, the centre is the midpoint of AB = 
[image: image9.wmf](
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Also, AB = 
[image: image10.wmf](
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[image: image12.wmf]2
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(1)



Hence, the radius of the circle = 3
[image: image13.wmf]2

.




(1)



(  The equation is given by (x ( a)2 + (y ( b)2 = r2


      or  (x ( 3)2 + (y + 2)2 = 
[image: image14.wmf](
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(1)


b)









The required tangent has an equation of the form y = mx + c, where of course m is the gradient of the line.

Now, in this case, we only have the coordinates of one point on the sought after line, namely B(6, 1). 

This means that we are unable to use the formula 
[image: image15.wmf]21
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 to calculate this gradient.

Instead, consider the line CB which has gradient 


[image: image16.wmf]21
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 = 
[image: image17.wmf]1  (2)
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(1)

Now we use the fact that the line CB is perpendicular to the required 

tangent which means that
m  1 = (1

(since the product of the gradients of perpendicular lines always comes 

to (1.)

(  m = (1.








(2)

Hence the tangent has equation given by
y = (x + c  for some constant c which is to be determined.






(1)
Since the line passes through the point B(6, 1), substitute x = 6, y = 1 to obtain c = 7.









(1)

Thus the tangent has equation y = 7 ( x.




(1)

Total = 43 marks
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