PROBLEM 1: A construction worker drops his wrench.  Its fall is modeled by the relation h= - 4.9t2 + 342, where h is the height in feet above the ground, in metres, and t is the time after the wrench as dropped, in seconds.

a) Graph the relation. Describe the shape (vertically compressed or stretched), position (where is the vertex), and orientation of the graph (opens up or down).

b) How far above the ground was the wrench when it was dropped?

c) How far has the wrench fallen after 5 s?

d) How far has the wrench fallen after 10 s?  How can you interpret the answer realistically?

e) When will the wrench hit the ground?

f) When was the height of the wrench 50 feet off the ground?

PROBLEM 2:  A football player kicks a football held 0.5 m above the ground. The football reaches a maximum height of 30 m at a horizontal distance of 18 m from the player.

a) Sketch a rough graph with the information given.

b) Why can’t I write the equation in FACTORED form?

c) Write the equation in VERTEX form. What part of the equation are you missing?
d) Brainstorm with your partner on how you could find that missing piece of information to complete the equation.

e) Determine the quadratic relation that models the path of the football.

f) At what horizontal distance from the player does the football hit the ground?

g) What is the height of the ball after 1.5 seconds?

h) When is the ball 20 m off the ground?

