Chapter 3 Homework Questions (Forces and Circular Motion)
1. REVIEW:  How long would it take a car to travel 180 km from its starting point, turn right around, and come home?  Assume the car travels at 90 km/hr.

2. REVIEW: If a moving objects travels north for a distance of 100 m in 20 seconds, what is its speed?  What is its velocity?

3. REVIEW:  Spider-man is swing across New York with a speed of 30 m/s.  He slows down to a speed of 10 m/s in 10 seconds.  Calculate his acceleration (deceleration).
4. State Newton’s First Law of Motion
5. Define inertia.
6. How are mass and inertia related?

7. Briefly explain how inertia relates to why we should always wear seatbelts in cars.

8. State Newton’s Second Law of Motion.
9. What is the force on a 1 kg ball that is falling freely due to the pull of gravity?

10. What force is needed to accelerate a 400 kg soapbox derby car by 4 m/s2?

11. What acceleration can a 1 N force give to 1 kilogram of frozen ground beef?

12. What acceleration can that same 1 N force give the family pack of beef (5 kg)?

13. Suppose a Ford Explorer’s engine can provide a force of 300 N to the 3000 kg SUV.  How fast can it accelerate?

14. What force is needed to give a 40 kg grocery cart an acceleration of 2.4 m/s2 across a parking lot?

15. A 1500 kg car is pulled across the ground by a towline from another car.  If the pulling car accelerates at 2 m/s2, what force (tension) must the towline support?

16. What force would an ashphault road have to give to a 600 kg truck that accelerates at 2.2 m/s2 over level ground?

17. A robust man is sitting on a skateboard.  It takes a force of 100 N to accelerate him by 1 m/s2.  What is his mass?

18. A 1500 kg car is stopped.  It can reach a velocity of 15 m/s in 5 second.  What was the car’s acceleration?

19. In the previous problem, how much force was required to reach this acceleration?

20. A 7000 kg plane launches from an aircraft carrier with a force of 350,000 N.  What was the plane’s acceleration?

21. Using your answer for acceleration from the previous problem, what would be the planes final velocity if it began stopped on the aircraft carrier, and accelerated for 2 seconds?

22. A rock and a whiffle ball are both dropped from a large cliff.  Compare their accelerations halfway down the cliff.  Will they be different or the same?

23. Does one mass reach the halfway point before the other?

24. A girl on roller skates accelerates at a rate of 2 m/s2 with a force of 100 N from her legs.  What is her mass?

25. What is the difference between mass and weight?

26. A man has a mass of 66 kg on Earth.  What is his weight?

27. A person weighes 540 N on the Earth.  What is her mass?

28. Using the answer from the previous problem, what would be her mass on the moon where the acceleration due to gravity is 1.67 m/s2?

29. A man has a mass of 80 kg on Earth.  What is his weight?

30. What is the weight of the 80 kg man on Mars where the acceleration of gravity is 3.93 m/s2?

31. What is the mass of a 500 N bulldog?

32. A two truck is towing a car with a chain and stops abruptly.  The car collides with the rear of the tow truck.  What can you say about the forces on both vehicles at the moment of collision?

33. An astronaut has a mass of 50 kg.  What is her weight on Earth before liftoff?

34. When the space shuttle is 6400 km above the Earth’s surface, she will wieght one quarter of what she weighed on Earth.  What is her weight at that altitude?

35. In the previous problem, what is her acceleration at that altitude?
36. State Newton’s Third Law of Motion.

37. When we run, do we move the Earth backward?  Why do we move more than the Earth?

38. What is the formula for momentum?

39. What is the momentum of a 60.0 kg jogger running at 11.0 m/s?
40. What is the momentum of  Mr. Fredericks (57 kg) when he is out for a stroll walking at 2.0 m/s?

41. What is the momentum of a 30.0 kg cannonball fired from a cannon with a velocity of 500 m/s?
42. What is the momentum of a 39.2 N bowling ball with a velocity of 7.00 m/s?  (HINT:  I gave you weight in Newtons.  First find the mass in kilograms using the weight formula).

43. State the Law of Conservation of Momentum.

44. What is the formula for the Law of Conservation of Momentum?

45. A 0.030 kg bullet is fired with a velocity of 250 m/s from a 12 kg rifle.  What is the recoil velocity of the rifle?

46. A 26.4 kg bowling ball moving at 7.00 m/s collides head on with a  22.0 kg bolwing ball moving at 9.9 m/s.  Which way will the balls move after the impact?

47. What is the formula that is used to calculate centripetal force?

48. What is the difference between centripetal force and centrifugal force?

49. How much centripetal force is needed to keep a 0.20 kg tetherball on a 1.50 m string moving in a circular path with a speed of 3.0 m/s?
50. A 1000 kg car moves around a curve with a 20.0 m radius and a velocity of 10.0 m/s.  What centripetal force is required to keep the car on the road?

51. In the previous problem, what is the source of this force?

52. How much centripetal force is needed to keep a 60.0 kg person and skateboard moving at 6.0 m/s in a circle in a basketball court with a 10.0 m radius?

53. The acceleration due to gravity on Earth is 9.8 m/s2.  The acceleration due to gravity on Mars is 3.93 m/s2.  What do these numbers tell us about the size of Earth and Mars?
54. The acceleration due to gravity on Earth is 9.8 m/s2.  The acceleration due to gravity on the Moon is 1.63 m/s2.  What do these numbers tell us about the size of the Earth and the Moon?

55. State Newton’s Law of Universal Gravitation.

56. State the two major implications of Newton’s Law of Universal Gravitation.
