Homework handout: Forces & Newton’s Laws of Motion 

1. Is it possible for an object to move if no net force is acting on it? Explain.
2. If an object is at rest, can we conclude that no external forces are acting on it? Explain. 

3. An object thrown into the air stops at the highest point in its path. Is it in equilibrium at this point? Explain.

4. What physical quantity is a measure of the amount of inertia an object has? 

5. A beach ball is left in the bed of a pickup truck. Describe what happens to the ball when the truck accelerates forward.

6. Draw a free-body diagram representing each of the following objects.

a. a ball falling in the presence of air resistance
b. a helicopter lifting off a landing pad

c. an athlete running along a horizontal track

7. A chair is pushed forward with a force of 185 N. The gravitational force of Earth on the chair is 155 N downward, and the floor exerts a force of 155 N upward on the chair. Draw a free body diagram showing the forces acting on the chair. 
8. Two lifeguards pull on ropes attached to a raft. If they pull in the same direction, the raft experiences a net external force of 344 N to the right. If they pull in opposite directions, the raft experiences a net external force of 106 N to the left. 

a. draw a free body diagram representing the raft for each situation

b. Determine the force exerted by each lifeguard on the raft; disregard any other forces acting on the raft.

9. A dog pulls on a pillow with a force of 5 N an angle of 37º above the horizontal (the floor). Find the x and y components of this force. (4 N, 3 N)
10. Earth is attracted to an object with a force equal to and opposite of the force Earth exerts on the object. Explain why Earth’s acceleration is not equal to and opposite that of the object.

11. Explain Newton’s second law of motion in terms of inertia.

12. Draw a force diagram to identify all the action-reaction pairs that exist for a horse pulling a cart.

13. An 1850 kg car is moving East at a constant speed of 1.44 m/s.

a. What is the net force on the car? 

b. What would be the net force on the car if it were moving to the West?

14. A freight train has a mass of 1.5 x 107 kg. If the locomotive can exert a constant pull of 7.5 x 105 N, how long would it take to increase the speed of the train from rest to 85 km/h? (disregard friction)
15. A 3.00 kg ball is dropped from the roof of a building that is 176.4 m high. While the ball is falling to the Earth, a horizontal wind exerts a constant force of 12.0 N on the ball.

a. How long does it take for the ball to hit the ground? (6.00 s)
b. How far, horizontally, from the building does the ball hit the ground? (7.2 x 101 m)
c. What is the speed of the ball when it hits the ground? 6.36 x 101 m/s)
16. A shopper in a supermarket pushes a loaded 32 kg cart with a horizontal force of 12 N. 
a. How far will the cart move in 3.5 s, starting from rest? (disregard friction) (2.3 m)
b. How far will the cart move in 3.5 s, if the shopper places an 85 N child in the cart prior to pushing? (disregard friction) (1.8 m)
17. A 0.150 kg baseball is thrown upward with an initial speed of 20.0 m/s.
a. What is the force on the ball when it reaches half of its maximum height? (disregard friction due to air resistance)

b. What is the force on the ball when it reaches its peak? (disregard friction due to air resistance)

18. Draw free-body diagrams showing the weight and normal forces on a laundry basket in each of the following situations: be sure to draw vectors proportionally correct
a. at rest on a horizontal surface

b. at rest on a ramp inclined at 12º above the horizontal

c. at rest on a ramp inclined at 45º above the horizontal 

d. at rest on a ramp inclined at 73º above the horizontal

19. What is usually greater, the maximum force of static friction or the force of kinetic friction?

20. A sky diver falls through the air. As the speed of the sky diver increases, what happens to the sky diver’s acceleration? What is the acceleration when the skydiver reaches terminal speed? 
21. A 95 kg grandfather clock, initially at rest on a horizontal floor, requires a 650 N horizontal force to set it into motion. After the clock is moving, a horizontal force of 560 N keeps it moving with a constant velocity. Find µs​ and µ​k between the clock and the floor. (07.0, 06.0)
22. A box slides down a 30.0º ramp with an acceleration of 1.20 m/s2. Determine the coefficient of kinetic friction between the box and the ramp. (4.36 x 10-1)

23. A 5.4 kg bag of groceries is in equilibrium on an incline of 15º. Find the magnitude of the normal force on the bag. (5.1 x 101 N)

24. A 5.0 kg bucket of water is raised from a well by a rope. If the upward acceleration of the bucket is 3.0 m/s2, calculate the force exerted by the rope on the bucket of water. (6.4 x 101 N upward)

25. A girl coasts down a hill on a sled, reaching level ground at the bottom of the hill with a speed of 7.0 m/s. The coefficient of kinetic friction between the sled’s runners and the hard, icy snow is 0.050, and the girl and the sled together weigh 645 N. How far does the sled travel on the level ground before coming to a rest? (5.0 x 101 m)

26. The parachute on a race car that weighs 8820 N opens at the end of a quarter-mile run when the car is traveling 35 m/s. What net force must be supplied by the parachute to stop the car in a distance of 1100 m? (-5.0 x 102 N)

27. The coefficient of static friction between the 3.00 kg box and the 35.0º incline (shown 
to the right) is 0.300. What is the magnitude of the minimum force, that must be                                                      applied to the box perpendicular to the incline, in order to prevent the crate from

sliding down the incline?            
28. A hockey puck is hit on a frozen lake and starts moving with a speed of 12.0 m/s. Exactly 5.0 s later; its speed is 6.0 m/s.

a. What is the average acceleration of the puck? (-1.2 m/s)

b. What is the coefficient of kinetic friction between the puck and the ice? (0.12)

c. How far does the puck travel during the 5.0 s interval? (4.5 x 101 m)                                                               
35.0º








