List of Topics and Basic Questions

First 6 Weeks

1) What is the difference between a scalar and a vector quantity?
2) What is the difference between distance and displacement?
3) What is the difference between speed and velocity?
4) What is the formula to calculate velocity?
5) What is the formula to calculate average acceleration?
6) Is acceleration related more closely to changes in speed or velocity?
7) How can an object be traveling at constant speed and still be accelerating?
8) Can you name 3 of the Big 5 Motion formulas?
a) a = (Vf - Vi) / t 
b)  Vf = Vi + at
c) d = Vit + 1/2at2
9) What is the value for the acceleration due to gravity?

10) Why do an aluminum ball and a steel ball of similar sizes reach the ground at the same time if they are dropped from the same height? 

11) What is the Pythagorean Theorem?

12) What are the equations for the 3 trigonometric functions?

a) sinθ=

b) cosθ=
c) tanθ=
Second 6 Weeks

13)  Name 3 examples that qualify as projectile motion.
14) What is the range of a projectile?

15) What does trajectory mean?

16)  What is the velocity of a projectile when it reaches the top of its trajectory?

17) Which component of a projectile’s initial velocity vector is used to calculate the range the projectile travels?

18) Which component of a projectile’s initial velocity is used to determine its maximum height?

19) What is the difference between weight and mass?

20) How do I calculate the weight of an object?

21) What is the normal force and which way does it act on an object?

22) What is the formula used to calculate friction? What does the “μ” symbol stand for?

23) What does it mean if an object is in “equilibrium”?

24) When is there a net force acting on an object?

25) What does Newton’s 1st Law state?

26) What does Newton’s 2nd Law state?

27) What is Newton’s 3rd Law? What is an everyday example of this? What would happen if Newton’s 3rd Law wasn’t true?

28)  What effect does the force of friction have on a moving object?

29) What force ultimately causes an object to stop moving as it moves if no net force is applied to it?

30) What is the difference between the force of static friction and the force of kinetic friction for a moving object?

31) Why do different objects have different coefficients of friction?

32)  What is Newton’s Universal Law of Gravitation?

33) What effect does increasing distance between two objects have on their force of gravitational attraction?

34) What effect does increasing the mass have on the force of universal attraction between two objects?
35) What is the formula for centripetal acceleration? Centripetal force?

36) What direction is the centripetal force directed toward when an object moves in uniform circular motion?
37) What direction is the centripetal acceleration directed when an object moves in uniform circular motion?
Third 6 Weeks

38) Give an example for each of the energy transformations below:

a) Heat to chemical

b) Sound to chemical

c) Nuclear to mechanical

d) Chemical to mechanical

39) What is the formula for work?

40) What is the formula that relates work to kinetic energy?

41) What is the relationship between an object’s change in work and its change in energy?

42) Explain how no work can be done in a system even if a force is exerted.

43) Why is work not done on a backpack when a person walks with the backpack on their back?

44) What does power describe? What is its formula?

45) How can the power of an object be changed?

46) What is kinetic energy? What is its formula?

47) What is potential energy? What is its formula?

48) What is the formula used to calculate efficiency?

49) How do machines make doing work easier?

50)  What is the difference between work input and work output?

51) Why can machines never achieve 100% efficiency?

52) What is the difference between kinetic energy and potential energy?

53) How can the kinetic energy of a moving object be changed?

54) How could a small object such as a bullet have more kinetic energy than a larger object such as a boulder?

55) What happens to the kinetic energy of an object if its velocity is doubled?  if its mass is doubled?
56) How is the mechanical energy of a system measured?
57) Explain changes in velocity, kinetic energy, and potential energy of a free-falling object.

58) Explain the changes in velocity, kinetic energy, and potential energy of a pendulum as it swings from side to side.
59) What is the formula for momentum?

60) What two factors are responsible for an object’s momentum?

61) How can the momentum of an object be changed?

62)  What is the difference between elastic and inelastic collisions?

63) What is the relationship between changes in momentum and impulse for an object?

