Physics 220
          Worksheet
Name



Newton's Laws of Motion #2


1. Is it possible to have motion in the absence of a force?

2. If an object is at rest, can we conclude that there are not external forces acting on it?

3. A large crate is placed on the bed of a truck but not tied down.
a) As the truck accelerates forward, the crate slides across the bed until it hits the tailgate.  Explain what causes this.

b) If the driver slammed on the brakes, what could happen to the crate?

4. Earth is attracted to an object with a force equal to and opposite the force Earth exerts on the object.  Explain why Earth’s acceleration is not equal to and opposite that of the object

5. A space explorer is moving through space far from any planet or star and notices a large rock, taken as a specimen from an alien planet, floating around the cabin of the ship.  Should the explorer push it gently or kick it toward the storage compartment.  Why?
6. What net external force is required to give a 25 kg suitcase an acceleration of 2.2 m/s2?

7. An 1850 kg car is moving to the right at a constant velocity of 1.44 m/s.  What is the net force on the car?

8. 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?
9. 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, fin the force exerted by the rope on the bucket of water.

10. 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)

b) How far will the cart move in 3.5 s if the shopper places an 85 N child in the cart before pushing?

11. The parachute on a race car that weighs 8820 N opens at the end of a quarter-mile run where the car is traveling 35 m/s.  What total retarding force must be supplied by the parachute to stop the car in a distance of 1100 m?
12. 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 its maximum height?

b) What is the force on the ball when it reaches its peak (Disregard air resistance)
13. A loaf of bread weighs 5.30 N on Earth.
a) What should it weigh, in Newtons, on the moon, where the acceleration due to gravity is one-sixth that on Earth?

b) What should it weigh on Jupiter, where g is 2.64 times Earth’s gravity?

14. A 2.26 kg book is dropped from a height of 1.5 m.
a) What is its acceleration.

b) What is its weight in Newtons?

15. A 3.46 kg briefcase is sitting at rest on a level floor.

a) What is its acceleration?
b) What is its weight in Newtons?
