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AP Physics Test
Unit 5: Circular Motion
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Multiple Choice.

1. (1988, 24) A ball of mass m is attached to the end of a string of length Q as shown above. The ball is released from rest from position P. where the string is hori​zontal. It swings through position Q. where the string is vertical, and then to position R. where the string is again horizontal. What are the directions of the acceleration vectors of the ball at positions Q and R?


Position Q 

Position R

(A) Downward 

Downward


(B) Downward 

To the right


(C) Upward 

Downward


(D) Upward 

To the left


(E) To the right 

To the left
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2. (1988, 25) A mass m moves on a curved path from point X to point Y. Which of the following diagrams indicates a possible combination of the net force F on the mass, and the velocity v and acceleration a of the mass at the loca​tion shown?
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3. (1988B, 2)  The horizontal turntable shown above rotates at a constant rate. As viewed from above, a coin on the turntable moves counterclockwise in a circle as shown. Which of the following vectors best represents the direction of the frictional force exerted on the coin by the turntable when the coin is in the position shown?
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A) 

B) 

C) 

D) 

E) 
4. (1984B, 51) A ball attached to a string is whirled around in a horizontal circle having a radius r. If the radius of the circle is changed to 4r and the same centripetal force is applied by the string, the new speed of the ball is which of the following?

A) One-quarter the original speed

B) One-half the original speed

C) The same as the original speed

D) Twice the original speed

E) Four times the original speed
5. (1984B, 8) When a person stands on a rotating merry-go-round, the frictional force exerted on the person by the merry-go-round is

A) greater in magnitude than the frictional force exerted on the person by the merry-go-round

B) opposite in direction to the frictional force exerted on the merry-go-round by the person

C) directed away from the center of the merry-go-round

D) zero if the rate of rotation is constant

E) independent of the person's mass

6. An object of mass m and another object of mass 2m are each forced to move along a circle of radius 1.0 m at a constant speed of 1.0 m/s.  The magnitudes of their accelerations are:

A) equal

B) in the ratio of 
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C) in the ratio of 2:1
D) in the ratio of 4:1

7. A particle moves at a constant speed in a circular path.  The instantaneous velocity and instantaneous acceleration vectors are:

A) both tangent to the circle
B) both perpendicular to the circle
C) perpendicular to each other

D) opposite to each other
E) none of the above
8. (1993,20)  A turntable that is initially at rest is set in motion with a constant angular acceleration (.   What is the angular velocity of the turntable after it has made one complete revolution?

A) 
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[image: image5.emf]








2

a


 
E) 
[image: image6.wmf]4

pa


[image: image16.png]


 Questions 9-10

An ant of mass m clings to the rim of a flywheel of radius r, as shown above. The flywheel rotates clockwise on a horizontal shaft S with constant angular velocity (. As the wheel rotates, the ant revolves past the stationary points I, II, III, and IV. The ant can adhere to the wheel with a force much greater than its own weight.

9. (1993,12) It will be most difficult for the ant to adhere to the wheel as it revolves past which of the four points?

A) I        
B) II        
C) III        
D) IV        

E) It will be equally difficult for the ant to adhere to the wheel at all points.

10. (1993,13) What is the magnitude of the minimum adhesion force necessary for the ant to stay on the flywheel at point III?

A) mg        
B) m(2r       
C) m(2r2 + mg        D) m(2r - mg       
E) m(2r + mg

11. (1993B,12) An automobile moves at constant speed down one hill and up another hill along the smoothly curved surface shown. Which of the following diagrams best represents the directions of the velocity and the acceleration of the automobile at the instant that it is at the lowest position, as shown?
[image: image17.png]—_—




[image: image18.png]




Free Response. Show ALL your work!
12. (1984,1) An amusement park ride consists of a rotating vertical cylinder with rough walls. After the rider has entered and the cylinder is rotating sufficiently fast, the floor is dropped down, yet the rider does not slide down. The rider has mass of 50 kg, the radius R is 5 m, the angular velocity of the cylinder is 2 radians per second, and μ is 0.6.

A) Draw and identify the forces on the rider when the system is rotating and the floor has dropped down.

B) Calculate the centripetal force on the rider when the cylinder is rotating and state what provides that force.

C) Calculate the upward force that keeps the rider from falling when the floor is dropped down and state what provides that force.  
D) At the same rotational speed, would a rider of twice the mass slide down the wall?  Explain your answer.
13. (1987,1) An adult exerts a horizontal force on a swing that is suspended by a rope of length L, holding it at an angle ( with the vertical. The child in the swing has a weight W. The weights of the rope and of the seat are negligible. In terms of W and (, determine
A) the tension in the rope;
B) the horizontal force exerted by the adult.
The adult releases the swing from rest. In terms of W and ( determine the following: (Hint: redraw your FBD!)
C) the tension in the rope just after the release (the swing is instantaneously at rest);
D) the tension in the rope as the swing passes through its lowest point.

14. (1988,1) A highway curve that has a radius of curvature of 100 meters is banked at an angle of 15° as shown above.
A) Determine the vehicle speed for which this curve is appropriate if there is no friction between the road and the tires of the vehicle.


On a dry day when friction is present, an automobile successfully negotiates the curve at a speed of 25 m/s.

B) Draw and label all of the forces on the automobile using the dot at right.
C) Determine the minimum value of the coefficient of friction necessary to keep this 
automobile from sliding as it goes around the curve.
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