
CPS lesson
Rotations
ANSWER KEY

1. A ladybug sits at the outer edge of a spinning disk and a gentleman bug
midway between her and the center. The ladybug revolves at 1 rev/s. The gentleman's
angular speed is:

A.

0.5 rev/s

 * B.

1 rev/s

C.

2 rev/s

2. A ladybug sits at the outer edge of a spinning disk that is slowing down. The
radial component of the bug's acceleration points in which direction?



A. +x

 * B. -x

C. +y

D. -y

E. it is zero

3. A ladybug sits at the outer edge of a spinning disk that is slowing down. The
tangential component of the bug's acceleration points in which direction?



A. +x

B. -x

C. +y

 * D. -y

E. it is zero

4. A ladybug sits at the outer edge of a spinning disk that is slowing down. The
bug's angular velocity points in which direction?



A. +y

B. -y

 * C. +z

D. -z

E. it is zero

5. Two people on a rotating merry-go-round toss a ball back and forth. In which
frame of reference is the path of the ball a straight line when viewed from above?

A. in the merry-go-round's frame only

 * B. in earth's frame only

C. in both frames

D. in neither frame

6.
If you tie a rope to a doorknob and pull on it perpendicularly as shown, is the torque
increased compared to pulling with the same force without the rope?



A.
Yes

 * B.
No

7. Which arrangement is most effective in loosening the nut?

List in order of decreasing efficiency.



A. 1,2,3,4

B. 4,3,2,1

 * C. 2,1,4,3

D. 3,2,1,4

E. 4,3,1,2

8.
The same force is applied to two barbells for the same short time interval. Which barbell
acquires a greater center-of-mass speed?



A. (a)

B. (b)

 * C. same for both

D. cannot be determined

9.
The same force is applied to two barbells for the same short time interval. Which barbell
acquires more energy?

A. (a)

 * B. (b)

C. same for both



D. cannot be determined

10.
A lump of clay strikes and sticks to two different parts of a barbell, as shown. Is the final
center-of-mass speed the same in the two cases?

 * A.
Yes

B.
No

11. A 1 kg rock is suspended from one end of a meter stick which balances on a
knife edge at the 25 cm mark. What is the mass of the meter stick?

A. 0.25 kg

B. 0.5 kg

 * C. 1 kg

D. 2 kg



E. 4 kg

12. The center of mass of a box is indicated by the dot.

In which of the four orientations does the box tip over?

A. 1

B. 2

 * C. 3

D. 4

13. This top view shows pucks attached to poles using strings. Identical pucks
collide elastically with them. What is the resulting angular speed of the puck whose string
has length 2r?



A. Twice that of the one whose string has length r.

B. The same.

 * C. Half as much.

D. It cannot be determined.

14.
A figure skater stands on frictionless ice and spins around with her arms extended. She
pulls in her arms to reduce her moment of inertia. What happens to her rotational kinetic
energy?

 * A. it increases

B. it stays the same

C. it decreases

15.
A hollow cylinder and a solid cylinder race down an incline starting from rest. Each rolls
without slipping. Which one wins?



A.
the hollow one

 * B.
the solid one

C.
it's a tie

16.
A hollow cylinder and a solid cylinder race down an incline starting from rest. Each rolls
without slipping. The hollow cylinder wins if:

A. it has more mass than the solid cylinder

B.
it has a smaller radius

 * C. The hollow cylinder always loses, regardless of its mass and radius.



17. Neglecting the mass of the spokes, how large must F2 be to impart identical
angular accelerations to both wheels?

A. 0.25 N

B. 0.5 N

C. 1 N

 * D. 2 N

E. 4 N

18. Two hollow rings with different masses and radii roll without slipping down
an inclined plane. Which has more translational kinetic energy at the bottom?

A. the one with more mass

B. the one with smaller radius

C. cannot tell because both the mass and radius affect the answer

 * D. both the same



19. In which direction does the angular velocity point?

A. +x

B. +y

C. -y

D. +z

 * E. -z

20. A ball is rotating horizontally at the end of a string. A sudden forceful blow is
given to it in the forward direction. Consequently the change in angular momentum is in
which direction?



A.

x

B.

y

 * C.

z

21. A ball is rotating horizontally at the end of a string. A sudden forceful blow is
given to it in the downward direction. Consequently the change in angular momentum is
in which direction?

 * A.

+x

B.

+y

C.

-z



22. (a) shows the front of a case containing a spinning flywheel. (b) shows the
right edge of the case. You now rotate the case about a vertical axis. Based on how it tips,
which way is the wheel spinning in (a)?

 * A. clockwise

B. counter-clockwise

23. You are in a soundproof, windowless room aboard a moving hovercraft.
Which of the following would you NOT be able to measure from inside the room?

A. rotation of the hovercraft

 * B. the speed of the craft

C. the slope of the terrain over which the craft is traveling

D. braking of the hovercraft



24. What is the ratio of the moment of inertia of a meter stick about an end to the
moment of inertia about the center?

A. 1

B. 2

C. 3

 * D. 4

E. 5

25. Which of the following quantities is conserved for a cylinder rolling down an
incline without slipping?
System = cylinder + incline + earth.

A. linear momentum

B. angular momentum

C. energy

 * D. all of the above

26.

A spool will slip in place on the floor when the string is gently pulled at what angle?



A. horizontally

B. vertically

 * C. some angle in between

27.
What are the SI units of angular velocity?

A. revolutions

B. degrees

C. hertz

D. revolutions per second

 * E. radians per second

28.

An object rotates with constant angular speed. What is its angular acceleration?



A. v2/r

B. w2r

 * C. zero

D. undefined

29. What is the angular displacement of the hour hand of a clock during a 3-hour
interval?

A. zero

B. p/4 rad

 * C. p/2 rad

D. p rad

E. 2p rad

30.
The axle of a tire moves 4 m. Through what arclength s does a point P on the bottom of



the tire move during this time?

A. zero

B. 2 m

 * C. 4 m

D. 6 m

E. 8 m

31.
Which of the following statements is false?

A. Angular momentum is constant if the net external torque is zero.

 * B. Angular momentum has units of mass multiplied by length squared.

C. Angular momentum is a vector.

D. Torque is a vector.

32. Two objects rotate at the same angular velocity. Object A has half the moment
of inertia of object B. Hence, the ratio of the rotational kinetic energy of A to that of B is:



A. 4

B. 2

C. 1

 * D. 0.5

E. 0.25

33.
Which of the following statements is always true?

A. Torque and force have the same dimensions.

 * B. Torque is a vector.

C. Increasing the moment arm increases the torque.

D. Torque cannot be negative.

E. None of the above statements is always true.

34.
Which of the following statements is false?

A. In equilibrium, the net torque on an object is zero.

B. If the net torque is nonzero, the angular acceleration is nonzero.

C. In static equilibrium, the angular velocity is zero.

D. In dynamic equilibrium, the velocity of the center of the mass is a
nonzero constant.

 * E. All of the above statements are true.



35.
In general, does the moment of inertia of an object depend on its mass?

 * A.
Yes

B.
No

36.
In general, does the moment of inertia of an object depend on the axis about which it is
rotated?

 * A.
Yes

B.
No

37. The same torque is applied to two objects. The moment of inertia of A is
double that of B. The ratio of the angular acceleration of A to that of B is:

A. 4

B. 2

C. 1

 * D. 0.5

E. 0.25

38.
Which of the following statements MUST be true for an object in an inertial frame of
reference?

A. If it is in equilibrium, its translational and angular velocity are zero.



B. If its translational and angular velocity are zero, it is in equilibrium.

C. Both of these statements are always true.

 * D. Neither of these statements is always true.

39. What is the moment of inertia of a uniform solid cylinder about its line of
contact with the ground?

A. 0

B. 1/3 MR2

C. 1/2 MR2

D. MR2

 * E. 3/2  MR2

40.
You replace the 16-inch-radius tires on your pickup truck with 18-inch-radius tires. If you
do not recalibrate the speedometer, it will read:

A. your actual speed

B. higher than your actual speed

 * C. lower than your actual speed

41.
Is it possible to have zero net external force but nonzero net external torque on an object?

 * A.
Yes

B.



No

42.
Is it possible to have zero net external torque but nonzero net external force on an object?

 * A.
Yes

B.
No


