
7. Write an equation for each parabola.

a)

b)

c)

Connect and Apply
8. The graph of y ! x2 is stretched vertically

by a factor of 3 and then translated 2 units
to the left and 1 unit down. Sketch the
parabola and write its equation.

9. The graph of y ! x2 is reflected in the 
x-axis, compressed vertically by a factor

of , and then translated 2 units upward.

Sketch the parabola and write its equation.

10. a) Find an equation for the parabola with
vertex (1, 4) that passes through the
point (3, 8).

b) Find an equation for the parabola with
vertex ("2, 5) and y-intercept 1.

11. A stadium roof has a cross section in the
shape of a parabolic arch with equation 

y ! " x2 # 20. Which graph represents 

the arch? Justify your reasoning.

For help with questions 12 and 13, see
Example 3.

12. The path of a soccer ball is modelled by 

the relation h ! " (d " 28)2 # 49, 

where d is the horizontal distance, in
metres, after it was kicked, and h is the
height, in metres, above the ground.

a) Sketch the path of the soccer ball.

b) What is the maximum height of the ball?

c) What is the horizontal distance when
this occurs?

d) What is the height of the ball at a
horizontal distance of 20 m?

e) Find another horizontal distance where
the height is the same as in part d).
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7. Write an equation for each parabola. a) b) c) Connect and Apply 8. The graph of yx2is stretched vertically by a factor of 3 and then translated 2units to the left and 1 unit down. Sketch the parabola and write its equation. 9. The graph of yx2is reflected in the x-axis, compressed vertically by a factor of , and then translated 2 units upward. Sketch the parabola and write its equation. 10. a) Find an equation for the parabola with vertex (1, 4) that passes through the point (3, 8). b) Find an equation for the parabola with vertex (2, 5) and y-intercept 1. 11. A stadium roof has a cross section in the shape of a parabolic arch with equation y x2 20. Which graph represents the arch? Justify your reasoning. For help with questions 12 and 13, see Example 3. 12. The path of a soccer ball is modelled by the relation h (d 28)2 49, where dis the horizontal distance, in metres, after it was kicked, and his the height, in metres, above the ground. a) Sketch the path of the soccer ball. b) What is the maximum height of the ball? c) What is the horizontal distance when this occurs? d) What is the height of the ball at a horizontal distance of 20 m? e) Find another horizontal distance where the height is the same as in part d). 1 16 10 A B C 0 10 20 y x —10 —20 20 1 45 1 2 0 y x (6, —7) (4, 13) 8 4 12 —4 4 8 2 0 y x —2 —4 —6 —2 (—6, 4) (—5, 3) 4 8 0 y x (0, 11) (4, —5) 8 4 —4 4
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13. A baseball is batted at a height of 1 m
above the ground and reaches a maximum
height of 33 m at a horizontal distance of
4 m.

a) Determine an equation to model
the path of the baseball.

b) What is the height of the baseball once
it has travelled a horizontal distance of
6 m?

c) At what other horizontal distance is the
baseball at the same height as in part b)?

14. The flight path of a firework is modelled by
the relation h ! "5(t " 5)2 # 127, where 
h is the height, in metres, of the firework
above the ground and t is the time, in
seconds, since the firework was fired.

a) What is the maximum height reached
by the firework? How many seconds
after it was fired does the firework
reach this height?

b) How high was the firework above the
ground when it was fired?

15. Parabolic mirrors are used in telescopes to
help magnify the image. The cross section
of a parabolic mirror is shown.

a) Sketch a graph to represent the cross
section of the mirror, placing the
vertex at (0, "0.24).

b) Write an equation to represent the cross
section of the mirror. Describe the
values of x for which your equation
is valid.

c) Move the mirror to a different location
on the same set of axes. Write a different
equation to represent the cross section
of the mirror. Describe the values of x
for which your equation is valid.

16. Chapter Problem Use Technology A
city opened a new landfill site in 2000.
In Section 4.1, question 6, you created a
table of values showing the total mass of
garbage in the landfill for each year from
2000 to 2007.

a) Use a graphing calculator to create a
scatter plot of the data and draw a curve
of best fit.
• With the scatter plot displayed, press
q, cursor over to display the CALC
menu, and select 5:QuadReg.

• Press v, and cursor over to display
the Y-VARS menu. Select 1:Function
and then select 1:Y1.

• Press e to get the QuadReg screen,
and press g.

b) Use the Minimum operation of a
graphing calculator to find the
coordinates of the vertex.
• Adjust the window settings so you

can view the vertex of the parabola.
• Press n[CALC] to display the

CALCULATE menu, and select
3:minimum.

• Move the cursor to the left of the
vertex and press e.

• Move the cursor to the right of the
vertex and press e.

• Press e again.

c) Sketch the graph of the curve of best fit.
Label the coordinates of the vertex and
one other point on your sketch. Use
these points to determine an equation
for the curve of best fit in the form 
y ! a(x " h)2 # k.

d) Describe the set of values that x may take
and the set of values that y may take.

0.24 cm

50 cm
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Refer to the Technology Appendix for help with creating a
scatter plot on a TI-83 Plus or TI-84 Plus graphing calculator.

Makin
onnections

The Olympic Torch is lit by placing it in a parabolic mirror that
concentrates rays of sunlight.

Did You Know?

13. A baseball is batted at a height of 1 m above the ground and reaches a maximum height of 33 m at a horizontal distance of 4m. a) Determine an equation to model thepath of the baseball. b) What is the height of the baseball once it has travelled a horizontal distance of 6 m? c) At what other horizontal distance is the baseball at the same height as in part b)?

Gordon, Russell


Gordon, Russell



