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Israel has a missile detection and defence system called the “Iron Dome”. Read 
more about how the mathematics of parabolas is used at 
https://en.wikipedia.org/wiki/Iron_Dome 
 

 
 
In 1969, the year of the Apollo 13 moon landing, the mathematics of a Gravity Assist 
trajectory (also called a slingshot) was used. Read more at 
https://en.wikipedia.org/wiki/Gravity_assist 
 
 
Ask permission of a parent/guardian before accessing a free online graphing 
program such as 
https://my.hrw.com/math06_07/nsmedia/tools/Graph_Calculator/graphCalc.html 
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THE PARABOLA 
 
Use the program to graph the following functions.  
 
Q1. 542 −−= xxy   
Solve 540 2 −−= xx  to find the points of intersection with the x-
axis. 
 

Q2. 1832 ++−= xxy  
Solve 1830 2 ++−= xx  to find the points of intersection with the x-axis, first moving 
all terms to the left hand side of the equation and thus solving 01832 =−− xx . 
 
Q3. 832 2 −+= xxy  

Use the quadratic formula 
a

acbbx
2

42 −±−
=  to solve 8320 2 −+= xx   to find the 

points of intersection with the x-axis. 
 
Q4. 13123 2 −+−= xxy  

Use the quadratic formula 
a

acbbx
2

42 −±−
=  to attempt to solve 131230 2 −+−= xx . 

Show that there are no points of intersection with the x-axis. 
 

 
THE CIRCLE 

 
Q5. Graph the circle whose equation is (x – 5)2 + (y + 6)2 = 9. 
Show that the centre is (5, -6) and the radius is 3. 
 
Q6. Graph the circle whose equation is (x + 3)2 + (y + 4)2 = 4. 
Show that the centre is (-3, -4) and the radius is 2. 
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THE ELLIPSE 
 
Q7. The formulas for the ellipse are:  
 
x2   +   y2  =  1          when the centre of the ellipse is at the origin (0,0). 
a2        b2 
 
(x - h)2   +   (y - k)2   =  1          when the centre of the ellipse is the point (h,k). 
     a2               b2 

 
Graph each of the following equations and identify what the 
other variables are. 
 
(x – 6)2 + (y – 5)2 = 1   (x + 2)2 + (y + 7)2 = 1 
     42            32                                                              62            52 
 

 

THE HYPERBOLA 
 
Q8. Graph each of the following hyperbolic equations: 
 
y = 1 
      x 
 
y =     4 
      (x – 2) 
 
y =     4       +   3 
      (x – 2) 
 
Q10. Do online research to find out what an asymptote is.  
What is the asymptote for each equation in Q9? 
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