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Name:___________________________         Date:_________________________ 

Math 10/11 Enriched: Section 7.1 Graphing Circles and Ellipses 

1. For each of the following equations, if it is a circle, find the coordinates of the center and the length 

of the radius.  If it is an ellipse, find the center, lengths of the major and minor axis, and also the 

coordinates of the foci 

a) 
2 2

12 12 10x x y y+ + − =  b) 
2 2

2 16 3 24 32x x y y− + − =  

 

 

 

 

 

 

 

c) 
2 2

3 15 1 4 28 2 20x x y y+ − + + + =  d) 
2 2

5 25 3 7 14 1 50x x y y+ + + − − =  

 

 

 

 

 

 

 

e) 
2 2

3 20 3 19 22x x y y+ + − =  f) 
2 2

6 10 3 8 12x x y y+ + − =  

 

 

 

 

 

 

 

 

 

g) 
2 2

8 15 20 7x x y y+ + = − +  h) ( )( ) ( )2
3 3 5 5 9x y y x y= − + + +  
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2. Given each equation below, graph it on the grid provided:  

a) 
2 2

36x y+ =  

 
Center:                 Area: 

 

Domain:               Range: 

b) ( ) ( )2 2

2 2 25x y+ + + =  

 
Center:                 Area: 

 

Domain:               Range: 

c) ( ) ( )2 2

3 1 9x y− + + =  

 
Center:                 Area: 

 

Domain:               Range: 

d) 

2 2

1
25 16

x y+ =  

 
Center:                 Area: 

 

Domain:               Range: 

e) 
( ) ( )2 2

2 1
1

16 49

x y+ −
+ =  

 
Center:                 Area: 

 

Domain:               Range: 

f) ( ) ( )2 2

36 2 49 3 1764x y+ + − =  

 

 
Center:                 Area: 

 

Domain:               Range: 

g) 
2 2

10 8 37x x y y− + + = −  

 
Center:                 Area: 

 

Domain:               Range: 

h) 
2 2

25 50 4 16 59x x y y− + + =  

 
Center:                 Area: 

 

Domain:               Range: 

i) 
2 2

10 9 20 36 44x y x y+ + − =  

 
Center:                 Area: 

 

Domain:               Range: 
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3. Given that the endpoints of a diameter are ( )3,11−  and ( )8, 7− , what is the equation of the circle?  

 

4. Given the equation of the ellipse 
2 2

3 8 2 10 20x x y y− + + = , convert it to the form of 

2 2

2 2
1

x y

a b
+ =  

 

 

5. Which of the following has a greater area and by how much? ( ) ( )2 2

2 3 25x y+ + − =  or  
2 2

1
25 36

x y+ = ? 

 

 

 

6. If “P” is any point on the ellipse 

2 2

1
9 4

x y+ = , “Q” has coordinates ( )5,0  and “S” has coordinates 

( )5,0− , then find PS PQ+ . 

 

 

7. Find the distance between the foci of the conic section whose equation is: 
2 2

4 8 13 3 18x x y y+ + = −  

 

 

8. For what values of “k” will the following equation be an ellipse?  
2 2

3 15 1025x xy ky+ + =  

 

 

 

9. What are the coordinates, in the form of (x,y) of the vertex of the given conic section that is farthest 

from the origin?  
( ) ( )2 2

2 5
1

16 36

x y+ −
+ =

 

 

 

 

10. What are the coordinates of the point on the graph of x2 + y2 = 1 that is nearest to (3,4)? 
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11. The circle defined by the equation ( ) ( )2 2

4 3 9x y+ + − =  is moved horizontally until its centre is on 

the line 6x = .  How far does the centre of the circle move?  

 

 

12. What are the coordinates of the point “P” on the lower half of the graph of the ellipse 

2 2

1
4 9

x y+ =  

for which AOP∠ , determined by points A(2,0), O(0,0), and P, has a measure of 60°? 

 

 

 

13. What is the area of the shape bounded by the curve: 
2 2

4 8 4 0x x y y− + + = ?  

 

 

 

 

14. Square OABC is drawn with vertices as shown.  Find the equation of the circle with the largest area 

that can be drawn inside the square. Euclid 

 

 

15. What is the area of the ellipse defined by 
( ) ( )2 2

3 4
1

16 25

x y+ −
+ =

 

 

 

 

16. A point moves so that the sum of its distances from ( )2, 4− −  and ( )2, 4−  is 16.  Find the coordinates 

of the endpoint of the minor axis that is below the major axis.   
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17. Consider the graph of 

2 2

1
25 16

x y+ = . A  circle is graphed which contains the endpoints of the major 

axis and the highest endpoint of the minor axis.  Find the center of the circle.    

 

 

 

18. The graph of 
2 2

2 3 11 20 40 0x xy y x y+ + − − + =  is an ellipse in the first quadrant of the xy-plane.  Let 

“a” and “b” be the maximum and minimum values of 
y

x
over all points (x,y) on the ellipse.  What is 

the value of a b+ ?  AMC 2004B 

 

 

19. What is the greatest possible value of “a” for which there is at least one real solution (x,y) to the 

system   
2 2

1x y+ =  and 
2 2

x y a= ?  

 

 

20. In the coordinate plane, any circle which passes through (-2,-2) and (1,4) cannot also pass through 

(x,2006).  What is the value of “x”?  

 

 

21. Challenge: The circles ( )2 2 2
x p y r− + =  has centre “C” and circle ( )22 2

x y p r+ − =  has centre “D”.  

The circles intersect at two distinct points “A” and “B”, with x-coordinates “a” and “b”, respectively.  

Euclid 

a. Prove that a b p+ =    and   
2 2 2

a b r+ =   

 

 

b. If “r” is fixed and “p” is then found to maximize the area of quadrilateral CABD, prove that 

either “A” or “B” is the origin. 

 

c. If “p” and “r” are integers, determine the minimum possible distance between “A” and “B”.  

Find positive integers “p” and “r”, each larger than 1, that give this distance.   
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Challenge problems:  

[Aime 2022 12] 

 
 

What are the coordinates of the point on the graph of 
2 2

1x y+ =  that is nearest to (3,4)? 
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Challenge COMC #4 
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