Unit 3 Review Questions

1. A plastic ball is dropped out an open window from a height of 20.0 m.

a. Neglecting air resistance and using acceleration due to gravity (–9.80 ms-2), calculate the velocity of the ball when it hits the ground.

b.
When does the ball hit the ground?

c.
Due to the nature of the material, the ball bounces upward at only half the speed at which it hits the ground. How high does the ball bounce?

d.
If it had taken 5.0 s for the ball to hit the ground, how high would the ball have been when it was dropped?

2. A sky diver with a mass of 75.0 kg jumps out of an airplane as part of a local air show.

a. Calculate the drag force on the sky diver when she reaches her terminal velocity.

b.
Each cord connecting the sky diver and her parachute is rated to hold up to 105 N of tension. How many cords must the parachute have in order to ensure safe operation when the sky diver opens the parachute after she reaches terminal velocity?

c.
Upon opening, the parachute pulls upward on the sky diver with a force of 550 N. What is the sky diver’s acceleration with the open parachute? Neglect the mass of the parachute.

3. Two boats, A and B, travel with a velocity of 4.90 ms-1 across a river of width 72.0 m. The river flows with a velocity of 2.50 ms-1. Boat A travels the shortest distance and boat B travels in the shortest time. If both start at the same time, how much time will they take to cross the river?

