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MCAS Questions: Force and Motion
Reporting Category: Physical Sciences
Standard: 11 - Explain and give examples of how the motion of an object can be described by its position, direction of motion, and speed.
Standard: 12 - Graph and interpret distance vs. time graphs for constant speed.
Standard: 13 - Differentiate between potential and kinetic energy. Identify situations where kinetic energy is transformed into potential energy and vice versa.
1. (2013) A ball will be rolled four times. In which of the following situations will some of the kinetic energy of the ball be converted into potential energy as the ball rolls?
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2. (2013) A student rolls a ball down the ramp shown in the picture below. The ramp is supported by four stacked books.

The student removes two books from the stack supporting the ramp and rolls the ball down the ramp again. Which of the following statements best describes how the ball’s motion is different after the books are removed?
A. The ball accelerates more quickly down the ramp.

B. The ball has a higher speed at the top of the ramp.

C. The ball takes more time to reach the bottom of the ramp.

D. The ball has a higher average speed when it rolls off the ramp.

3. (2011) The diagram below shows information about the motion of a toy car between two points on a track.
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Which of the following can be determined using the information shown in the diagram?

A. the car’s position after the first two seconds

B. the car’s mass as it moves away from the start

C. the car’s average speed between the two points

D. the car’s total acceleration within the first meter

4. (2011) The graph below shows the motion of four different bicyclists during a one-hour bicycle ride.
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Based on the graph, which bicyclist traveled at a constant speed during the entire ride?

A. bicyclist R

B. bicyclist S

C. bicyclist T

D. bicyclist U

5. (2010) A student is investigating potential and kinetic energy by stretching a spring across a table. When the student lets go, the spring recoils.
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At which time is potential energy in the spring being converted into kinetic energy in this system?

A. when the spring is stretching

B. when the spring is fully stretched

C. when the spring is recoiling

D. when the spring is fully recoiled
6. (2008) Tobias rode his bike on a road for a 2 hr period. On average, he passed a 1 km marker every 3 min during this period.

Which of the following was his average speed for this 2 hr period?

A. 10 km/hr

B. 15 km/hr

C. 20 km/hr

D. 25 km/hr
7. (2007) An escalator at a shopping mall is 10 m long and moves at a constant speed of 0.5 m/s. If José steps onto the escalator at the bottom while it is moving, how long will it take him to travel the 10 m?

A. 5 s

B. 10 s

C. 15 s

D. 20 s
8. (2007) The diagram below shows some positions in the path of a pendulum swinging from a fixed point called a fulcrum.
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The pendulum is raised to the start position and released. At which two numbered positions is the potential energy of the pendulum most likely the same?

A. position 1 and position 3

B. position 1 and position 4

C. position 2 and position 3

D. position 2 and position 4

Open Response Questions
(None released on the MCAS website)
MCAS Questions: Force and Motion
Multiple Choice Answers

1. C
2. C
3. C

4. D

5. C

6. C

7. D

8. A
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