Quadratic Word Problems
MCR3UN


1. A football is kicked from ground level.  Its path is given by the relation 
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, where h(t) is the ball’s height above the ground, in metres, and t is the time in seconds.

a. What is the original height of the ball when kicked?

b. At what time(s) does the ball hit the ground?

c. What is the maximum height of the ball, and when does it occur?

d. Sketch the graph representing the height of the ball with respect to time.

e. What is the domain and range of the function?

2. A skateboarder jump off a ledge.  His path is modeled by the relation 
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 where h(t) is his height above the ground, and d is his horizontal distance from the ledge, both in metres.  

a. What is the original height of the skateboarder?

b. When the skateboarder hits the ground, how far is (s)he from the ledge?

c. What is the skateboarder’s maximum height off the ground?

d. Sketch the graph representing the height of the skateboarder with respect distance from the ledge.

e. What is the domain and range of the function?

3. A stuntcar runs off a ramp.  The motion of the car can be modeled by the 
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 where h is his height above the ground, and d is his horizontal distance from the ledge, both in metres.  

a. How far horizontally will the car travel from the ledge?

b. If the stunt is being performed inside a room with a ceiling height of 10m, will the car hit the ceiling?

c. Sketch the function.

d. What is the domain and range of the function?

4.  A pebble is fired from a sling shot from the top of a small hill. The path of the pebble can be modelled by the relation h(t) = (5.25(t ( 4)2 + 96, where h is the height of the pebble in metres and t is the time in seconds after the pebble was fired.

a)
What is the maximum height of the pebble, and at what time does it occur?

b)
What is the height of the small hill?

c)  What is the domain and range of the relation?
5. A golf ball is hit from the top of a cliff and fell to the green located at the bottom of the valley. The path of the golf ball can be modelled by the relation h = (2(t ( 5)2 + 60 where h(t) is the height in metres above the valley and t is the time after the ball was hit, in seconds.

a)
What is the maximum height of the golf ball and at what time does this max occur?

b)
When is the golf ball at a height of 52m?  Explain your answer.

c)
What is the height of the cliff?

d)  What is the domain and range of the relation?
6. A baseball was hit into the air. Its path can be modelled by the relation 
h(d) = (2(d ( 4)2 + 33 where d is the horizontal distance and h is the height, both in metres.

a)
Write the relation that models the path of the baseball in standard form.

b)
At what height was the baseball when it was hit?

c)
What was the maximum height reached by the baseball and what was the horizontal distance travelled when the baseball reached its maximum height?

d)  What is the domain and range of the relation?

7.
The path of a toy rocket can be modelled by the relation h(x) = (0.38x2 + bx + c, where x is the horizontal distance and h is the height, both in metres. The rocket reached its maximum height of 40 m at a horizontal distance of 10 m.

a)
Find the relation representing the height of the rocket, in standard form

b)
What is the domain and range of the relation?

8.
An arrow was shot from a cliff, h metres above the canyon floor. After 5 s, the arrow reached a maximum height of 183 m. The path of the arrow can be modelled by the relation h = (4.9t2 + vt + h0, where t is the time in seconds. Find the initial velocity, v, in metres per second and the initial height, h0, in metres, of the arrow. 

9.
A slingshot launches a marble.  It reaches a max height of 8m one horizontal metre away from where it was thrown and then hits the ground two horizontal metres further
a)
Develop and expression representing the height of the marble with respect to horizontal distance from its launch point.

b)  From what height is the ball originally launched?
10. A rocket was launched from the roof of a 5-m tall building and reaches a maximum height of 9 m, and then hits the ground after five seconds.  Assuming the motion is quadratic; develop a relation representing the motion of the ball, in vertex form.
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