AP Physics Forces and Friction Question Set 1

1. For an object to slide down a slope, how must the FF and FP compare?
2. a) What is the sole factor affecting an object’s inertia?

    b) How does inertia contribute to knee injuries among large football players?

    c) How does it help a rabbit escape from a lynx?

3. If all the forces acting on an object cancel each other, what is the net force?
4. Which of Newton’s Motion Laws?

    a) an object with no net force acting on it remains at rest or maintains its existing velocity.
    b) an object’s acceleration depends on the net force acting on it.

    c) a heavy suitcase pulls down against your hand with a force equal to your upward tug.

5. What force creates the sensation we call weight?

6. What changes mass into weight?

7. What creates friction as you try to push a couch across the floor?
8. a) As you push against a motionless object, what type of friction works against you?

    b) What about after your push has started the object moving?

9. What creates the drag on an aircraft or a parachutist?

10. What state is reached when the drag on a parachutist equals the downward tug of gravity?

11. a) Find the weight of a 35 kg object on a 250 slope.
      b) Make a simple sketch showing the FN.
12. a) You push up at an object on a slope with a 700 N force. If the FF is 230 N and the FP is 350 N, find the FNET.
      b) If the object’s mass is 60 kg, find its acceleration.

13. a) A 50 kg object on a 250 slope was given a push that starts it sliding up. If the μ is 0.35, find the FNET on it.
      b) Find the object’s acceleration.
      c) The object, moving initially upslope at 20 m/s, comes to rest in what time?
14. a) Two people are on a slope with a 40 kg box between them. The lower person pushes upslope at the box with 
          500 N while the upper person pushes downslope with 280 N. The FP is 100 N and the FF is 80 N. Find the FNET.

      b) Find the object’s acceleration.
15. A 25 kg mass sliding at 27 m/s along a frictionless surface comes to rest in 5 s. Find the force that stopped it.
16. A 700 kg automated weather sensing package is transported to a mountain top. If gravity changes from 9.8 to 
      9.2 m/s2, find the change in the package’s:  a) mass    b) weight.

17. A 30 kg mass hanging on a rope is accelerated up at 2 m/s2. Find:  a) its weight   b) the tension in the rope.

18. A person weighing 650N steps onto a scale on the floor of an elevator. If the elevator accelerates upward at a rate 

      of 3 m/s2, what will the scale read?
19. A 60 kg parachutist reaches a terminal velocity of 60 m/s. Find the drag force created by air resistance.

20. A 55 kg object begins accelerating down a 300 slope. If the μ is 0.3, what is the object’s velocity after 9 s?

21. a) Two blocks, m1 on the left and m2 on the right, rest on a frictionless surface and are connected by a string. A 

          tug on a second string, attached to the right side of m2, pulls the pair of blocks to the right. Sketch free body 

          diagrams for m1 and m2.
      b) Create an expression for the acceleration of m1
      c) Now one for the tension in the string connecting m1 and m2.

22. A 4 kg object sits on a frictionless inclined plane 25 m long and 5 m tall. Find the net force.

23. A 45 N block is pushed across a horizontal table by an 18N force. If the coefficient of kinetic friction is 0.4, find 

      the acceleration of the block.

24. a) A block (m) is being pulled across a level floor (with a μ of μ) by a rope that angles up from the block at Ө0. The 

          tension in the rope is FT. Sketch a free body diagram of a crate.
      b) Find the FN acting on the crate in terms of m, FT, (, and g.
      c) compute the acceleration in terms of m, FT, (, (, and g.

25. A 15 kg block begins accelerating down a 12 m long, 400 slope with a μ of 0.3. Find the distance traveled by the 
      block once it reaches the bottom of the slope and runs out across the flat surface there.
26. A rock is dropped from the roof of a building. Two seconds later, a second rock is thrown straight down with an 
      initial velocity of 30.0 m/s. The two rocks hit the ground at the same time.
      a) Find the descent time of the first rock.
      b) How high is the building?
      c) What are the final speeds of the two rocks just before they hit the ground?

27. A catapult is located 25 m away from the base of a 3.5 m tall castle wall. The stone is 0.8 m above the ground 
      when it is released at 20 m/s, 400.

      a) Draw a labelled diagram to show the path of the ball.

      b) Does the rock crash or clear?

28. A car starts from rest and accelerates at 1 m/s2 until it reaches a velocity of 7 m/s. The car continues at this velocity 

      and then decelerates at 1.2 m/s2 until it comes to a halt, 2 000 m down the road. Find the time required for the trip.












