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Equation of a Circle  
 

Find the centre and radius of each of these 
circles: 

(a) (𝑥 − 1)2 + (𝑦 − 1)2 = 9 

(b) (𝑥 − 1)2 + (𝑦 − 1)2 = 25 

(c) (𝑥 − 3)2 + (𝑦 − 2)2 = 25 

(d) (𝑥 + 3)2 + (𝑦 + 2)2 = 16 

(e) 𝑥2 + (𝑦 + 2)2 = 16 

(f) (𝑥 − 4)2 + 𝑦2 = 36 
 

Write down the equation of the circle with: 

(a)  Centre (1, 2) and radius 8 

(b)  Centre (7, 3) and radius 2 

(c)  Centre (-2, 5) and radius 5 

(d)  Centre (-5, -1) and radius 4 

(e)  Centre (3, -6) and radius √7 

(f)  Centre (0, -4) and radius √20 

 

Find the centre and radius of the circle with 
equation: 

(a) 𝑥2 + 𝑦2 − 2𝑥 + 8𝑦 − 8 = 0 

(b) 𝑥2 + 𝑦2 + 12𝑥 − 4𝑦 = 9 

(c) 𝑥2 + 𝑦2 − 22𝑥 − 6𝑦 + 40 = 0 

(d) 𝑥2 + 𝑦2 − 4𝑥 − 11 = 0 
 

(a) Show that the point (2, 10) lies on the 

circle with equation 

(𝑥 − 2)2 + (𝑦 − 7)2 = 9 
(b) A circle has centre (5, 10). The point 

(2, 14) lies on the circumference of the 

circle. Find the equation of the circle. 
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Equation	of	a	Circle	

Video	12	on	www.corbettmaths.com
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Question	1:	 Write	down	the	(i)	centre	and	the	(ii)	radius	for	each	of	these	circles.	

(a) 	(x	−	3)²	+	(y	−	2)²	=	100		 (b)			(x	−	1)²	+	(y	+	3)²	=	16	

(c) 	(x	+	5)²	+	(y	−	7)²	=	4	 	 (d)			(x	+	6)²	+	(y	+	8)²	=	1	

(e) 	x²	+	y²	=	25	 	 	 (f)				(x	+	4)²	+	y²	=	9	

(g)			(x	+	2)²	+	(y	−	7)²	=	5	 	 (h)			(x	−	6)²	+	(y	−	1)²	=	20	

Question	2:		 Write	the	equations	of	each	of	these	circles.	

(a)		Centre	is	(2,	7)	and	has	a	radius	of	6.											(b)	Centre	is	(4,	−2)	and	has	a	radius	of	3.	

(c)		Centre	is	(−1,	3)	and	has	a	radius	of	4.								(d)	Centre	is	(−1,	−2)	and	has	a	radius	of	9.	

(e)		Centre	is	(0,	5)	and	has	a	radius	of	5.											(f)	Centre	is	the	origin	and	has	radius	8.	

(g)		Centre	is	(11,	0)	and	has	a	radius	of	√3.					(h)	Centre	is	(−3,	−7)	and	has	a	radius	of	2√2.	

	
Question	3:		 Write	the	equations	of	each	of	these	circles.	
(a)	 	 	 	 	 		(b)	
																												

	

(c)	 	 	 	 	 		(d)	
									

Examples

Workout

© CORBETTMATHS 2016
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!
Equation	of	a	Circle	

Video	12	on	www.corbettmaths.com

Question	4:	 Find	if	the	coordinates	given	lie	on	the	circles	below:	

(a) 	Does	(4,	2)	lie	on	the	circle	with	equation	(x	−	1)²	+	(y	+	2)²	=	25		

(b)		Does	(3,	9)	lie	on	the	circle	with	equation	(x	−	4)²	+	(y	−	3)²	=	36	

(c)		Does	(−	16,	4)	lie	on	the	circle	with	equation	(x	+	4)²	+	(y	−	9)²	=	169	

(d)		Does	(2,	−2)	lie	on	the	circle	with	radius	8	and	centre	(5,	5)?	

(e)		Does	(0,	7)	lie	on	the	circle	with	radius	√10	and	centre	(−3,	8)?	

Question	5:	 Find	where	the	circle	(x	−	3)²	+	(y	−	5)²	=	106		meets	the	x-axis.	

Question	6:	 Find	where	the	circle	(x	−	1)²	+	(y	+	2)²	=	20		meets	the	x-axis.	

Question	7:	 Find	where	the	circle	(x	+	2)²	+	(y	+	3)²	=	45		meets	the	x-axis.	

Question	8:	 Find	where	the	circle	(x	−	2)²	+	(y	−	1)²	=	68		meets	the	x-axis.	

Question	9:	 Find	where	the	circle	(x	−	4)²	+	(y	−	6)²	=	32		meets	the	x-axis.	

�

Question	1:			 A	circle	has	centre	(7,	2).	
	 	 The	point	(1,	−6)	lies	on	the	circle.	
	 	 Find	the		equation	of	the	circle.	

Question	2:		 A	circle	has	centre	A.		
	 	 The	points	C	(0,	4)	and	D	(10,	4)	lie	on	the	diameter	of	the	circle.	

	 	 (a)		Find	the	coordinates	of	A.	
	 	 (b)		Find	the	equation	of	the	circle.	

	

� 	

Apply

Answers

© CORBETTMATHS 2016

Click	here Scan	here
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Circle Geometry Problems 
 

(a) A circle C has the equation           
𝑥2 + (𝑦 + 3)2 = 169. The line 𝑥 = 5 
passes through the circle at points A and 
B. Find the length of the line AB. 

(b) The points A (−3, 5) and B (7, 1) lie 
on circle C. The line AB is a diameter of 
the circle. Find the equation of the circle. 

 

(a) The point P with coordinates (1,8) lies 
on the circle with equation                  
𝑥2 + 𝑦2 + 4𝑥 − 6𝑦 − 21 = 0. Point Q 
also lies on the circle, and PQ is a 
diameter of the circle. Find the 
coordinates of point Q. 

(b) A circle C has centre (−3,−1). Point P 
with coordinates (3, 2) lies on circle C. 
Find the coordinates of the points where 
the circle crosses the 𝑦-axis. 

 

(a) Determine whether the point (4, 5) 
lies inside, outside or on the circle with 
equation 𝑥2 + 𝑦2 + 4𝑦 − 49 = 0. 

(b) A circle has diameter AB where A is 
(−5,−1) and B is (0,−7). Find the 
equation of the tangent to the circle at 
point A, giving your answer in the form 
𝑎𝑥 + 𝑏𝑦 + 𝑐 = 0, where 𝑎, 𝑏 and 𝑐 are 
integers to be found. 

 

(a) A circle with equation 𝑥2 + 𝑦2 = 25 
has centre O and passes through the point 
P with coordinates (3, 4). Line L is the 
tangent to the circle at point P. Line L 
meets the 𝑥-axis at A and the 𝑦-axis at B. 
Find the area of the triangle OAB. 

(b) The circle C has the equation               
𝑥2 + 𝑦2 − 12𝑥 + 4𝑦 − 24 = 0. Find the 
two values of 𝑎 for which the line 𝑦 = 𝑎 is 
a tangent to circle C. 

Circle Geometry Problems 
 

(a) A circle C has the equation           
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equation 𝑥2 + 𝑦2 + 4𝑦 − 49 = 0. 

(b) A circle has diameter AB where A is 
(−5,−1) and B is (0,−7). Find the 
equation of the tangent to the circle at 
point A, giving your answer in the form 
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(a) A circle with equation 𝑥2 + 𝑦2 = 25 
has centre O and passes through the point 
P with coordinates (3, 4). Line L is the 
tangent to the circle at point P. Line L 
meets the 𝑥-axis at A and the 𝑦-axis at B. 
Find the area of the triangle OAB. 
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Lecture Notes Circles - Part 2 page 1

Sample Problems

1. Find the coordinates of all points where the circle x2+ (y  3)2 = 50 and the line y = 2x+8 intersect each
other.

2. a) Find the points where the circles (x+ 4)2 + (y + 1)2 = 10 and (x+ 1)2 + (y  5)2 = 25 intersect each
other.
b) Find the points where the circles (x+ 2)2 + (y + 2)2 = 50 and (x 2)2 + (y  1)2 = 25 intersect each
other.

3. Consider the circles x2 + y2 = 36 and (x 5)2 + y2 = 16. Let C be the intersection of the two common
tangent lines drawn to the circle.

a) Find the coordinates of C.
b) Consider one of the common tangent lines. Find the distance between the points of tangency.

4. Find an equation of the circle that passes through the points A (0; 2), B (2;2), and C (8;4).

Practice Problems

1. Find the coordinates of all point(s) where the circle and the line intersect each other.

a) (x+ 5)2 + (y  7)2 = 8 and x+ y = 6 c) x2 + (y + 4)2 = 25 and y = x 24
b) (x 2)2 + (y + 1)2 = 50 and y = x+ 9 d) (x 3)2 + (y + 1)2 = 25 and y = x+ 1

2. Find the coordinates of all points where the given circles intersect each other.

a) (x 1)2 + (y  2)2 = 10 and (x 10)2 + (y  5)2 = 40
b) (x 3)2 + y2 = 20 and x2 + (y  1)2 = 50
c) x2 + (y  8)2 = 26 and (x 7)2 + (y  3)2 = 4

3. Consider the circles (x+ 5)2 + y2 = 100 and x2 + y2 = 49. Let C be the intersection of the two common
tangent lines drawn to the circle.

a) Find the coordinates of C.
b) Consider one of the common tangent lines. Find the distance between the points of tangency.

4. Let C1 and C2 be circles deÖned by x2 + (y + 7)
2 = 1 and x2 + (y  6)2 = 16, respectively. Consider one

of the common tangent lines. Find the distance between the points of tangency.

5. Given the three points, Önd an equation of the circle that contains all three points.

a) P (0; 0), Q (0; 8), and R (6; 0). c) X (3;7), Y (5;1) ; and Z (3;5).
b) A (1; 6), B (7; 12), and C (3; 0).

c Hidegkuti, Powell, 2008 Last revised: October 4, 2017
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INCREASINGLY DIFFICULT CIRCLE EQUATIONS 

1) Find the centre and radius of the circle with the equation (x - 2)​2​ + (y + 1)​2​ = 9.  

2) Find the centre and radius of the circle with the equation (x + 2)​2​ + y​2​ = 40.  

3) Find the centre and radius of the circle with the equation x​2​ + y​2​ - 4x + 2y - 4 = 0. 

4) Find the equation of the circle: 
 

 

5) Find the equation of the circle: 
 

 

6) Find the equation of the circle: 
 

 

7) Find the equation of the circle: 
 

 

8) Find the equation of the circle: 
 

 

9) Find the equation of the circle: 
 

 

10) Find the equation of the circle 
which is concentric to x​2​ + y​2​ - 6x 
+ 8y = 0 but is half as wide. 
 

 

11) Find the equation of the circle 
of the circle passing through the 
vertices of the right angled triangle 
as shown:

 

12) Find the equation of the circle 
with a tangent y = -2x - 13 which 
touches the circle at point (-5,-3), 
and a tangent y = -½x - 1 which 
touches the circle at point (-2,0). 
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Equation of a Tangent to a Circle 
 

(a) The point P (6,−2) lies on the circle 
with equation 𝑥2 + 𝑦2 = 40. Find the 
gradient of the tangent to the circle at 
point P. 

(b) The point Q (2, 1) lies on the circle 
with equation 𝑥2 + 𝑦2 = 5. Find the 
gradient of the tangent to the circle at 
point Q. 

 

(a) The point A (2,−5) lies on the circle 
with equation 𝑥2 + 𝑦2 = 29. Find the 
equation of the tangent to the circle at 
point A. 

(b) The point B (−3,−2) lies on the circle 
with equation 𝑥2 + 𝑦2 = 13. Find the 
equation of the tangent to the circle at 
point A. 

 

(a) The point R (−2,−3) lies on the circle 

with centre (1, 2) and radius √34 . Find 
the equation of the tangent to the circle at 
point R. 

(b) The point S (7, 1) lies on the circle 
with centre (𝑥 − 3)2 + (𝑦 + 2)2 = 25. 
Find the equation of the tangent to the 
circle at point S. 

 

(a) Point P (−2, 8) lies on a circle with 
centre (−1, 6). Point Q with coordinates 
(𝑎, 5) lies on the tangent to the circle at 
P. Find the value of 𝑎. 

(b) Point A (−1,−3) lies on the circle 
with equation (𝑥 − 3)2 + (𝑦 + 2)2 = 17. 
The line L is the tangent to the circle at 
point A. Find the coordinates of the point 
where line L crosses the 𝑥-axis. 

 

 

Equation of a Tangent to a Circle 
 

(a) The point P (6,−2) lies on the circle 
with equation 𝑥2 + 𝑦2 = 40. Find the 
gradient of the tangent to the circle at 
point P. 

(b) The point Q (2, 1) lies on the circle 
with equation 𝑥2 + 𝑦2 = 5. Find the 
gradient of the tangent to the circle at 
point Q. 

 

(a) The point A (2,−5) lies on the circle 
with equation 𝑥2 + 𝑦2 = 29. Find the 
equation of the tangent to the circle at 
point A. 

(b) The point B (−3,−2) lies on the circle 
with equation 𝑥2 + 𝑦2 = 13. Find the 
equation of the tangent to the circle at 
point A. 

 

(a) The point R (−2,−3) lies on the circle 

with centre (1, 2) and radius √34 . Find 
the equation of the tangent to the circle at 
point R. 

(b) The point S (7, 1) lies on the circle 
with centre (𝑥 − 3)2 + (𝑦 + 2)2 = 25. 
Find the equation of the tangent to the 
circle at point S. 

 

(a) Point P (−2, 8) lies on a circle with 
centre (−1, 6). Point Q with coordinates 
(𝑎, 5) lies on the tangent to the circle at 
P. Find the value of 𝑎. 

(b) Point A (−1,−3) lies on the circle 
with equation (𝑥 − 3)2 + (𝑦 + 2)2 = 17. 
The line L is the tangent to the circle at 
point A. Find the coordinates of the point 
where line L crosses the 𝑥-axis. 

 

 



Purposeful Practice

Page 19



Purposeful Practice

Page 20



2 Limiting Values of Sequences

Page 22



Intelligent Practice

Page 23



Fluency Practice

Page 25

Limit of a Sequence 
 
Find the limits of these sequences as    

𝑛 → ∞ 

(a) 
3𝑛
9𝑛−4

  (b)  
𝑛

2𝑛−7
  

  

(c) 
4𝑛

2𝑛+1
  (d)  

8𝑛+1
2𝑛−3

  
  

(e)  
3𝑛+2
6𝑛−4

  (f)  
2−9𝑛
15𝑛−4

 

 

Find the limits of these sequences as    

𝑛 → ∞ 

(a) 
𝑛2

𝑛2−1
  (b) 

4𝑛2

𝑛2+1
   

(c) 
5𝑛2+1
10𝑛2−2

 (d) 
2𝑛2−1
5𝑛2

 

 
 

(a) A sequence starts 
2
3
, 3
5
, 4
7
, 5
9
,…  

Find the nth term for this sequence and 

the limiting value as 𝑛 → ∞. 

(b) A sequence starts 
1
5
, 4
9
, 7
13
, 10
17
,…  

Find the nth term for this sequence and 

the limiting value as 𝑛 → ∞. 

 
 

(a) A sequence with nth term 
𝑎𝑛+5
5𝑛−1

 has a 

limiting value of 
2
5
 as 𝑛 → ∞. Work out 

the value of 𝑎. 

(b) A sequence with nth term 
10−𝑏𝑛
3𝑛+2

 has 

a limiting value of −3 as 𝑛 → ∞. Work 

out the value of 𝑏. 

 

Limit of a Sequence 
 
Find the limits of these sequences as    

𝑛 → ∞ 

(a) 
3𝑛
9𝑛−4

  (b)  
𝑛

2𝑛−7
  

  

(c) 
4𝑛

2𝑛+1
  (d)  

8𝑛+1
2𝑛−3

  
  

(e)  
3𝑛+2
6𝑛−4

  (f)  
2−9𝑛
15𝑛−4

 

 

Find the limits of these sequences as    

𝑛 → ∞ 

(a) 
𝑛2

𝑛2−1
  (b) 

4𝑛2

𝑛2+1
   

(c) 
5𝑛2+1
10𝑛2−2

 (d) 
2𝑛2−1
5𝑛2

 

 
 

(a) A sequence starts 
2
3
, 3
5
, 4
7
, 5
9
,…  

Find the nth term for this sequence and 

the limiting value as 𝑛 → ∞. 

(b) A sequence starts 
1
5
, 4
9
, 7
13
, 10
17
,…  

Find the nth term for this sequence and 

the limiting value as 𝑛 → ∞. 

 
 

(a) A sequence with nth term 
𝑎𝑛+5
5𝑛−1

 has a 

limiting value of 
2
5
 as 𝑛 → ∞. Work out 

the value of 𝑎. 

(b) A sequence with nth term 
10−𝑏𝑛
3𝑛+2

 has 

a limiting value of −3 as 𝑛 → ∞. Work 

out the value of 𝑏. 
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