Physics – Chapter 5 Worksheet 3
1. A horizontal force of 400.0 N is required to pull a 1760 N trunk across the floor at constant speed.  Find the coefficient of kinetic friction.

2. How much force must be applied to push a 1.35 kg book across the desk at constant speed if the coefficient of kinetic friction is 0.30?

3. A force of 105 N is applied horizontally to a 20.0 kg box to move it across a horizontal floor.  If the box has an acceleration of 3.0 m/s2, find the coefficient of kinetic friction.

4. A 1500.0 N force is exerted on a 200.0 kg crate to move it across the floor.   If the coefficient of kinetic friction is 0.250, what is the crate’s acceleration?

5. A 100.0 kg commuter is standing on a train accelerating at 3.70 m/s2.  what coefficient of static friction must exist between the commuter’s feet and the floor to avoid sliding?

6. A 146 N force is used to pull a 350. N wood block at constant speed by a rope making an angle of 50.0° with the floor.  Find the coefficient of kinetic friction.
7. A 92 kg baseball players slides into second base.  The coefficient of kinetic friction between the player and the ground is 0.61.  A)  What is the magnitude of the frictional force?  If the player comes to rest after 1.2 seconds, what is his initial speed?

8. A person is trying to judge if a picture (mass = 1.10 kg) is properly positioned by temporarily pressing it against a wall.  The pressing force is perpendicular to the wall.  The coefficient of static friction between the picture and the wall is 0.660.  What is the minimum amount of pressing force that must be used?

9. A block is pulled to the right at constant velocity by a 10. N force acting 30.0° above the horizontal.  The coefficient of kinetic friction between the block and the surface is 0.50.  What is the weight of the block?

10. A 20.0 kg sled is being pulled across a horizontal surface at constant velocity.  The pulling force has a magnitude of 80.0 N and is directed at an angle of 30.0° above the horizontal.  Determine the coefficient of kinetic friction.
11. A wire is stretched between the tops of two identical buildings.  When a tightrope walder is at the middle fo the wire, the tension in the wire is 2220 N.  Each half of the wire makes an angle of 8.00º with respect to the horizontal.  Find the weight of the performer.

12. A box of books weighing 319 N is shoved across the floor by a force of 485 N exerted downward at an angle of 35º below the horizontal.
a) If the coefficient of kinetic friction between the box and the floor is .57, how long does it take to move the box 4.00 m, starting from rest?

b) If the coefficient of kinetic friction between the box and the floor is .75, how long does it take to move the box 4.00 m, starting from rest?
13. A clerk moves a box of cans down an aisle by pulling on a rope attached to the box.  The clerk pulls with a force of 185.0 N at and angle of 25.0º with the horizontal.  The box has a mass of 35.0 kg, and the coefficient of kinetic friction between the box and the floor is .450.  Find the acceleration of the box.

14. A 4.00 kg block is pushed along the ceiling with a constant applied force of 85.0 N that acts at an angle of 55.0º with the horizontal.  The block accelerates to the right at 6.00 m/s2.  Determine the coefficient of kinetic friction between the block and the ceiling.

15. A girl coasts down a hill on a sled, reaching the bottom with a speed of 7.0 m/s.  The coefficient of friction between the sled’s runners and the snow is .050, and the girl and the sled together weigh 645 N.  How far does the sled travel on the surface before coming to rest?
16. A 35 kg box rests on the back of a truck.  The coefficient of static friction between the box and the truck bed is .300.

a) When the truck accelerates forward what happens to the box? 

b) Find the maximum acceleration the truck can have before the box slides.

17. A boy and a girl carry a 12.0 kg bucket of water by holding the ends of a rope with the bucket attached at the middle.  If there is an angle of 100.0° between the two segments of the rope, what is the tension in each part?
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Ms. Jones has attached a sign that has a weight of 495 N to a wall outside her office, as shown.  Determine (a) the magnitude of the tension in the chain and (b) the thrust force exerted by the rod. 
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19. A traffic light is supported by two wires, as shown in the diagram.  If the maximum tension in each wire is 7500. N,  what is the maximum weight of the light they can support?



20. Olive Oil, weighing 420. N, sits on a swing.  If the swing is pulled to one side with a horizontal force of 115 N, what is the total force exerted on the swing ropes?

21. A 75.0 kg baby carriage is pushed along a level sidewalk at a constant speed by exerting a force of 50.0 N on the handle, which makes an angle of 60.0° with the horizontal.  What is the coefficient of friction between the carriage and the sidewalk?

22. Two paramedics are carrying a person on a stretcher.  One of the paramedics exerts a force of 350. N  at 58° above the horizontal and the other exerts a force of 410. N at 43.0° above the horizontal.  What is the total upward force exerted by the paramedics?

23. A horizontal rod 4.00 meters long is hinged to a vertical wall at one end.  The boom is supported by a guy wire from its outer end to a point on the wall 3.00 meters directly above the boom. 


(a)  If the tension in this wire is not to exceed 1000. N what is the maximum weight that could be attached to the end of the boom?


(b)  By how many Newtons would the tension be increased or decreased if the wire were fastened 0.50 meters higher on the wall, the boom remaining horizontal:  Neglect the weight of the boom.

24. (a) Block A in Fig. 2-19 weighs 100. N.  The coefficient of static friction between the block and the surface on which it rests is 0.30.  The weight w is 20. N and the system is in equilibrium. Find the frictional force exerted on block A. (b) Find the maximum weight w for which the system will remain in equilibrium.

25. The board sandwiched between two other boards weighs 95.5 N.  If the coefficient of friction between the boards is .663, what must be the magnitude of the horizontal forces acting of the both sides of the center board to keep it from slipping downward?
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Figure 2-19





26. Refer to the diagram below to answer the following questions

a) What is the minimum force of friction between the table and the 150 N block required to hold both blocks in equilibrium?

b) What would the coefficient of static friction between the 150 N block and the table have to be to ensure that both blocks would be held in equilibrium?
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