
Problem Set 5: Force and Motion—II  
AP Physics C Supplementary Problems 

 

Problems selected from Halliday, D., & Resnick, R.  (1993).  Fundamentals of Physics (4
th

 ed.).  New 

York: John Wiley & Sons, Inc. 

 

1. A 35 kg crate is at rest on the floor.  A man attempts to push it across the floor by 

applying a 100 N force horizontally.  (a) Take the coefficient of static friction 

between the crate and floor to be 0.37 and show that the crate does not move.  (b) 

A second man helps by pulling up on the crate.  Calculate the minimum vertical 

force he must apply so that the crate starts to move across the floor.  (c) If the 

second man applies a horizontal rather than a vertical force, what minimum force, 

in addition to the 100 N force of the first man, must he exert to get the crate 

started? 

 

2. A 220 N trunk rests on the floor.  The coefficient of static friction between the 

trunk and the floor is 0.41, while the coefficient of kinetic friction is 0.32.  (a) 

Calculate the minimum horizontal force with which a person must push on the 

trunk to start it moving.  (b) Once moving, calculate the horizontal force the 

person must apply to keep the trunk moving with constant velocity.  (c) If the 

person continued to push with the force used to start the motion, calculate the 

acceleration of the trunk. 

 

3. A student wants to determine the coefficients of static friction and kinetic friction 

between a box and a plank.  She places the box on the plank and gradually raises 

one end of the plank.  When the angle of inclination with the horizontal reaches 

30
o
, the box starts to slip and slides 2.5 m down the plank in 4.0 s.  Calculate the 

coefficients of friction. 

 

4. In the figure below, A is a 44 N block and B is a 22 N block.  (a) Determine the 

minimum weight (block C) that must be placed on A to keep it from sliding, if the 

coefficient of static friction between A and the table is 0.20.  (b) Block C 

suddenly is lifted off A.  Calculate the acceleration of block A, if the coefficient 

of kinetic friction between A and the table is 0.15. 

 

 

 

       A 

  B 

  C 
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5. A block weighing 80 N rests on a plane incline at 20
o
 to the horizontal, as shown 

below.  The coefficient of static friction is 0.25, while the coefficient of kinetic 

friction is 0.15.  (a) Calculate the minimum force F, parallel to the plane, that will 

prevent the block from slipping down the plane.  (b) Calculate the minimum force 

F that will start the block moving up the plane.  (c) Calculate the force F required 

to move the block up the plane at constant velocity.  

 

 F 

20
o
 

 
 

6. Block B weighs 710 N.  The coefficient of static friction between the block and 

horizontal surface is 0.25.  Calculate the maximum weight of block A for which 

the system will be in equilibrium. 

 

 

 

       B 

    A 

45o 

 
 

7. Block m1 has a mass of 4.0 kg and m2 has a mass of 2.0 kg.  The coefficient of 

friction between m2 and the horizontal plane is 0.50.  The inclined plane is 

smooth.  Find (a) the tension in the string and (b) the acceleration of the blocks. 

 

  

    m2 

m1 

30
o
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8. A 40 kg slab rests on a frictionless floor.  A 10 kg block rests on top of the slab.  

The coefficient of static friction between the block and the slab is 0.60, whereas 

the kinetic coefficient is 0.40.  The 10 kg block is acted on by a horizontal force 

of 100 N.  Calculate the resulting accelerations of (a) the block and (b) the slab. 

 

 
10 kg 

40 kg 

100 N 

 
 

9. If the coefficient of static friction for tires on a road is 0.25, at what maximum 

speed can a car round a level 47.5 m radius curve without slipping? 

 

10. A circular curve of highway is designed for traffic moving at 60 km/h.  (a) If the 

radius of the curve is 150 m, calculate the correct angle of banking of the road.  

(b) If the curve were not banked, calculate the minimum coefficient of friction 

between tires and road that would keep traffic from skidding at this speed.  (Hint: 

ϑϑϑ cossin22sin = ) 

 

11. A child places a picnic basket on the outer rim of a merry-go-round that has a 

radius of 4.6 m and revolves once every 30 s.  (a) Calculate the speed of a point 

on the rim of the merry-go-round.  (b) Calculate the coefficient of static friction 

for the basket to stay on the merry-go-round. 

 

12. A conical pendulum is formed by attaching a 50 g mass to a 1.2 m string.  The 

mass swings around a circle of radius 25 cm.  (a) Calculate the speed of the mass.  

(b) Calculate the acceleration of the mass.  (c) Calculate the tension in the string. 

 

13. A mass m on a frictionless table is attached to a hanging mass M by a cord 

through a hole in the table.  Find the speed with which m must move for M to stay 

at rest. 

 

 

M 

r 

m 
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14. A 1.34 kg ball is attached to a rigid vertical rod by means of two massless strings 

each 1.7 m long.  The strings are attached to the rod at points 1.7 m apart.  The 

system is rotating about the axis of the rod, both strings being taut and forming an 

equilateral triangle with the rod.  The tension in the upper string is 35 N.  (a) 

Draw a force diagram for the ball.  (b) Calculate the tension in the lower string.  

(c) Calculate the net force on the ball at the clock reading shown in the figure.  (d) 

Calculate the speed of the ball. 

 

 

 
 

Answers: 

1. a) Ff ≤  127 N b) 73 N  c) 27 N 

2. a) 90.2 N   b) 70.4 N  c) 0.88 m/s
2
 

3. µs = 0.58; µk = 0.54 

4. a) 66 N  b) 2.2 m/s
2
 

5. a) 8.6 N  b) 46.2 N  c) 38.7 N 

6. 177.5 N 

7. a) 13.1 N  b) 1.7 m/s
2
 

8. a) 6.1 m/s
2
 b) 0.98 m/s

2
 

9. 10.8 m/s 

10. a) 11
o
  b) 0.19 

11. a) 0.96 m/s b) 0.020 

12. a) 0.72 m/s b) 2.1 m/s
2
 c) 0.50 N 

13. 
m

Mgr
 

14. a) diagram b) 8.8 N  c) 37.9 N, inward 

 d) 6.4 m/s 


