Physics 2110 Sample Test 1

Fall 2008
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· Show all work to receive full credit.  Answers must have appropriate units.
· Keep numbers out of your equations until as late as possible.  Box-in Final answers.
· Ask if you do not understand the statement of a given problem.

1. The graph below plots the position of a toy car as a function of time along a straight track assumed to be the x-axis. [15 points]

(a) From the plot determine the average velocity of the entire trip 5 second trip. [5 points]
(b) From the plot determine the average speed for the entire trip. [5 points]
(c) What is the average velocity from points B to E.? [5 points]
2. A tennis player strikes a ball such that it flies straight up in the air. You time the tennis ball and you find that it takes 2. 5 s to fall back to the ground.  Assume that the ball was struck by the racket at a height of 1.50 m above the ground. [25 points]

(a) What was the initial velocity of the tennis ball? [6 points]
(b) What was the final velocity of the tennis ball at the instant just before it hit the ground? [6 points]
(c) To what maximum height above the ground does the ball rise? [6 points]

3. A car and a motorcycle are driving down a straight level road towards a traffic light. At the instant that the light changes from green to yellow the car and motorcycle are side by side in adjacent lanes and the car is moving at 12 m/s and the motorcycle is moving at 18 m/s.  The two vehicles are 55 m from the light when it changes. The car driver puts on his brakes whereas the motorcycle keeps moving at constant velocity. [25 points]
(a) What is the uniform acceleration necessary for the car to come to a stop at the light? [9 points]
(b) How long does it take for the car to come to a stop? [8 points]
(c) How far ahead of the car is the motorcycle at the instant that the car comes to a stop at the light? [5 points]
(d) The light remains yellow for 3 seconds before changing to red. Does the motorcycle get through on yellow or does it run the red light? [3 points]

4. A moose moves east along a long straight path for 75 m in a time of 130 s.  He stops to graze for 25 s and then walks briskly west for 45 s at 2 m/s. [20 points]

(a) What is the total time for the moose’s trip? [6 points]
(b) What is the average speed of the moose’s journey? [7 points]
(c) If east is taken to be the +x direction, what is the average velocity of the moose’s trip? [7 points]
5. A swimmer wants to cross a 100 m wide stream and arrive at a dock that is directly opposite her starting point. The velocity of the water is 0.5 m/s. The swimmer swims at 1.6 m/s.
(a) What direction (as measured by the angle  in the figure) should she swim in order to hit her target? [10 points]
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(b) How long does it take her to cross the stream? [5 points]
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