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1. A 1.0 ft × 5.0 ft sheet of aluminum foil has a mass of 16 g. What is the thickness of the
sheet? (Density of aluminum = 2,700 kg/m3)

2. A 420 g soccer ball travelling at 23 m/s hits the goal post and rebounds at 18 m/s. If the ball
is in contact with the post for 3.3 ms, what is the average acceleration of the ball during this
time interval?

3. An object is shot vertically upward and has a speed of 12 m/s when it reaches one fifth of its
maximum height.

a. What is the initial speed of the object?

b. What is the maximum height of the object?

4. The velocity of an object moving along the x axis is given by vx = (2.0 t − t2) m/s. Initially, at
t = 0, the object was at the origin.

a. What is the object’s acceleration at t = 3.0 s?

b. What is the object’s position at t = 3.0 s?

c. Calculate the object’s maximum positive displacement from the origin?

d. Draw a position-time graph for the object between t = 0 and t = 4.0 s.
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5. A Canada goose flies horizontally at a speed of 54 km/h at an elevation h = 110 m above an
initially level ground. However, at t = 0 the goose begins to fly over ground sloping upward
at an angle θ = 5.7°. If it does not change its heading, at what time does the bird strike the
ground?

6. Calculate the corresponding polar coordinates of the points

a. (1.0, 2.0)

b. (3.0, 5.0)

c. (3.0, −5.0)

7. A dolphin swims near the sea surface 350 m west, then 200 m northwest, and then dives
below the surface and swims an additional distance in an unknown direction. The final
position of the dolphin is 80 m directly below a fishing boat located 400 m north of the
starting point. Calculate the dolphin’s displacement during the dive.

8. A cannon located 42 m from the base of a vertical 30 m high cliff has its muzzle pointing
towards the cliff at an angle 48° above the horizontal. A shell is fired such that it barely
clears the edge of the cliff. Determine:

a. the initial speed of the shell as it leaves the cannon’s muzzle

b. how far the shell lands past the edge of the cliff



3 

9. You are to throw a ball with a speed of 13 m/s at a target that is 4.5 m above the level at
which you release the ball. You want the ball’s velocity to be horizontal at the instant it
reaches the target.

a. At what angle above the horizontal must you throw the ball?

b. What is the horizontal distance that separates you from the target?

c. What is the speed of the ball just as it reaches the target?

10. A block of ice starts from rest on an apartment building’s roof, which slopes at 41° below the
horizontal. The block slides down the icy frictionless roof for 5.0 m and then leaves the edge,
which is 12 m above the ground.

a. How far from the building does the block strike the ground?

b. If a 1.8 m fence stands 6.0 m from the building, show whether or not the ice block will hit
the fence.
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