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Unit 2 Exam - 1D Kinematics

MULTIPLE CHOICE SECTION

Use the following situation for questions #1 and #2:

Steven ran 2 km East and then 4 kmWest. He did all of this in 45 minutes.

1. Steven’s average speed during his trip was:
a. 0.04 m/s
b. 0.13 m/s
c. 0.74 m/s
d. 2.22 m/s
e. 44.44 m/s
f. 133.33 m/s

2. Steven’s average velocity during his trip was:
a. 0.04 m/s West
b. 0.13 m/s East
c. 0.74 m/s West
d. 2.22 m/s East
e. 0.74 m/s East
f. 2.22 m/s West

3. Which of the following Position vs. Time graphs shows an object changing direction?

4. The area under the data on a Velocity vs. Time graph represents:
a. The slope.
b. The distance traveled
c. The average velocity
d. The displacement
e. The starting position
f. The final position



The motion of a lab cart is recorded in the Position (meters) vs. Time (seconds) graph below. Use the
graph to answer questions #5 and #6.

5. Which of the following mathematical models correctly describes the motion of the lab cart?

a. x = (2.5 m/s)t + 10 m
b. x = (0.4 m/s)t + 10 m
c. x = (2.5 m/s)t
d. t = (2.5 m/s)x
e. x = (0.4 m/s)t
f. t = (0.4 m/s)x

6. According to the graph, where would the lab cart be at a time of 1 minute?
a. 10 m
b. 20 m
c. 150 m
d. 240 m
e. 600 m

7. The slope of the line on a velocity vs. time graph represents

a. Position

b. Displacement

c. Starting Position

d. Initial Velocity

e. Acceleration

f. Average Velocity

8. A sphere is released from rest and rolls down an angled ramp. After 3 seconds, the sphere is
observed to have moved 3 m down the ramp. What is the acceleration of the sphere?

(a) 0 m/s2 (b) 0.67 m/s2 (c) 1.0 m/s2 (d) 2.0 m/s2 (e) 9.8 m/s2

9. A rock is dropped from a height of 10.0 meters. How long will it take to reach the ground below?

a. 1.02 seconds

b. 2.44 seconds

c. 0.98 seconds

d. 1.42 seconds

e. 98.0 seconds



Use the following situation for problems #10 and #11:

Two constant-velocity cars are initially separated by 2 meters and aimed at each other. When
they are started at the same time, Car A moves East at 3 m/s, and Car B moves West at 2 m/s.

10. How long will it take the two cars to collide?
a. 1.67 seconds
b. 0.40 seconds
c. 0.53 seconds
d. 0.80 seconds
e. 2.0 seconds

11. At what position will the two cars collide? (measured from starting position of Car A)
a. 0.50 meters
b. 0.80 meters
c. 1.00 meters
d. 1.20 meters
e. 1.50 meters

Use the graphs below for questions #12 - 16. All graphs A-E are Position (X) vs. Time (t) graphs.

12. Which graph shows an object moving in the positive direction and slowing down?

13. Which graph shows an object moving in the positive direction and speeding up?

14. Which graph shows an object that is not moving at all?

15. How many graphs show an object accelerating?
a. 1
b. 2
c. 3
d. 4
e. 5

16. The velocity vs. time graph to the right would match which position vs. time graph?



17. If an object has a negative acceleration, then the object must be slowing down.
a. True
b. False

18. For the Position vs. Time graph shown to the right, which of the

following Velocity vs. Time graphs shows the same motion?
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FREE RESPONSE SECTION

1. A car drives along a horizontal stretch of road with a constant velocity of 20 m/s for 4 seconds.
Over the next two seconds, the car speeds up to 25 m/s. The car then drives with its new
constant velocity of 25 m/s for 4 additional seconds.

a. Draw qualitative (no numbers) graphs of X-T, V-T, A-T that depict the cars entire motion
b. Determine the total displacement of the car over its entire motion
c. Determine the average velocity of the car over its entire motion

2. Three women stand on the Golden Gate Bridge in San Francisco, each holding a marble of mass

0.30 kg. All three women hold their hands over the railing of the bridge, exactly 67 m above the

water below. The first woman throws her marble straight up into the air with a speed of 9 m/s.

The second woman throws her marble down towards the water with a speed of 9 m/s. The third

woman does not throw her marble, and instead releases it from the palm of her hand. You may

assume no air resistance for any part of this question.

a. Find the time it takes for each marble to strike the water.

b. In a clear, coherent, paragraph-length response, answer the following question:

If the mass of each marble were increased to 0.6 kg, how would your answers to

question A change?


