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A) B)
C) D)

1. Which combination of fundamental units can be used
to express the amount of work done on an
object?

A) 10-2 m B) 100 m
C) 101 m D) 102 m

2. The height of a typical kitchen table is approximately

A) diameter of an atom
B) width of a student's finger
C) length of a football field
D) height of a schoolteacher

3. Which measurement is closest to 1 x 10-2 meter?

A) B) C) D)

4. The height of a 30-story building is approximately

A) B)
C) D)

5. The diameter of an automobile tire is closest to

A) 200 m B) 400 m
C) 800 m D) 1000 m

6. Car A, moving in a straight line at a constant speed of
20. meters per second, is initially 200 meters behind
car B, moving in the same straight line at a constant
speed of 15 meters per second. How far must car A
 travel from this initial position before it catches up
with car B?

A) 6.7 m vertically and more than 38 m horizontally
B) 38 m horizontally and less than 6.7 m vertically
C) more than 6.7 m vertically and less than 38 m

horizontally
D) less than 38 m horizontally and less than 6.7 m

vertically

7. Without air resistance, a kicked ball would reach a
maximum height of 6.7 meters and land 38 meters
away. With air resistance, the ball would travel

A) 8.0 m/s B) 16 m/s
C) 32 m/s D) 64 m/s

8. What is the final speed of an object that starts from
rest and accelerates uniformly at 4.0 meters per
second 2 over a distance of 8.0 meters?

A) 12 m B) 58 m C) 70. m D) 83 m

9. A truck, initially traveling at a speed of 22 meters per
second, increases speed at a constant rate of 2.4
meters per second 2 for 3.2 seconds. What is the total
distance traveled by the truck during this 3.2-second
time interval?

A) 10. m B) 40. m
C) 1200 m D) 2400 m

10. A car is moving with a constant speed of 20. meters
per second. What total distance does the car travel in
2.0 minutes?

A) 1.00 m B) 4.90 m
C) 9.80 m D) 19.6 m

11. A 3.00-kilogram mass is thrown vertically upward
with an initial speed of 9.80 meters per second.
What is the maximum height this object will reach?
[Neglect friction.]

A) 2.5 m/s2 B) 6.3 m/s2

C) 10. m/s2 D) 20. m/s2

12. A car, initially traveling at 15 meters per second
north, accelerates to 25 meters per second north
in 4.0 seconds. The magnitude of the average
acceleration is
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A)

B)

C)

D)

13. Which graph represents the relationship between the
speed of a freely falling object and the time of fall of
the object near Earth's surface?

A) B)

C) D)

14. Which diagram best represents the position of a ball,
at equal time intervals, as it falls freely
from rest near Earth's surface?

A) displacement B) momentum
C) acceleration D) speed

15. The graph below represents the relationship between
velocity and time of travel for a toy car moving in a
straight line.

The shaded area under the line represents the toy
car's



Page 3

A)

B)

C)

D)

16. Which graph represents the motion of an object
traveling with a positive velocity and a negative
acceleration?

A) 0.5 m/s2 B) 3.5 m/s2

C) 3.0 m/s2 D) 4.0 m/s2 

17. A constant eastward horizontal force of 70 newtons
is applied to a 20 -kilogram crate moving toward the
east on a level floor. If the frictional force on the
crate has a magnitude of 10 newtons, what is the
magnitude of the crate's acceleration?

A) 0 m/s2 B) 1.3 m/s2 

C) 5.0 m/s2 D) 10. m/s2

18. An object starts from rest and falls freely for 40.
meters near the surface of planet P. If the time of fall
is 4.0 seconds, what is the magnitude of acceleration
due to gravity on planet P?

A) 0.41 m/s2 B) 1.5 m/s2

C) 3.0 m/s2 D) 2.2 m/s2 

19. A car traveling in a straight line at an initial speed of
8.0 meters per second accelerates uniformly to a
speed of 14 meters per second over a distance of 44
meters. What is the magnitude of the acceleration of
the car?

A) 2.5 m/s2 west B) 2.5 m/s2 east
C) 4.0 m/s2 west D) 4.0 m/s2 east

20. A car with an initial velocity of 16.0 meters per
second east slows uniformly to 6.0 meters per
second east in 4.0 seconds. What is the acceleration
of the car during this 4.0 second interval?
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A) B)

C) D)

21. Which graph best represents an object in equilibrium moving in a straight line?

A) 170. m/s B) 214 m/s
C) 226 m/s D) 270. m/s

22. An airplane traveling north at 220. meters per second
encounters a 50.0-meters-per-second
crosswind from west to east, as represented in the
diagram below.

What is the resultant speed of the plane?

A) 10. m and 10. m B) 12 m and 8.0 m
C) 12 m and 16 m D) 16 m and 8.0 m

23. A displacement vector with a magnitude of 20.
meters could have perpendicular components with
magnitudes of

A) 19 N B) 21 N C) 42 N D) 46 N

24. A box weighing 46 newtons rests on an incline that
makes an angle of 25° with the horizontal. What is
the magnitude of the component of the box's weight
perpendicular to the incline?

A) B)

C) D)

25. Which combination of initial horizontal velocity, (vH
) and initial vertical velocity, (vv) results in the
greatest horizontal range for a projectile over level
ground? [Neglect friction.]

A) 7.5 m/s vertical and 13 m/s horizontal
B) 13 m/s vertical and 7.5 m/s horizontal
C) 6.0 m/s vertical and 9.0 m/s horizontal
D) 9.0 m/s vertical and 6.0 m/s horizontal

26. The components of a 15-meters-per-second velocity
at an angle of 60.° above the horizontal are
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A) B)
C) D)

27. The vector diagram below represents the velocity of
a car traveling 24 meters per second east of north.

What is the magnitude of the component of the car's
velocity that is directed eastward?

A) 3.2 km B) 3.6 km
C) 5.0 km D) 7.0 km

28. A hiker travels 1.0 kilometer south, turns and travels
3.0 kilometers west, and then turns and travels 3.0
kilometers north. What is the total distance traveled
by the hiker?

A) watt B) newton
C) kilogram D) second

29. A unit used for a vector quantity is

A) power B) kinetic energy
C) speed D) weight

30. Which quantity is a vector?

A) mass B) force
C) momentum D) acceleration

31. Which quantity is scalar?

A) speed and work
B) velocity and force
C) distance and acceleration
D) momentum and power

32. Which quantities are scalar?
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Base your answers to questions 33 through 36 on the information and vector diagram below and on
your knowledge of physics.

     A hiker starts at point P and walks 2.0 kilometers due east and then 1.4 kilometers due north. The
vectors in the diagram below represent these two displacements.

33. Using a protractor, determine the angle between east and the hiker's resultant displacement.

34. Determine the magnitude of the hiker's resultant displacement.

35. On the diagram above, use a ruler to construct the vector representing the hiker's resultant
displacement.

36. Using a metric ruler, determine the scale used in the vector diagram.

37. The graph below represents the relationship between weight and mass for objects on the surface of
planet X.

Determine the acceleration due to gravity on the surface of planet X.
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Base your answers to questions 38 and 39 on the information and graph below and on your
knowledge of physics.

     The graph below represents the speed of a marble rolling down a straight incline as a function of
time.

38. Calculate the distance the marble travels during the first 3.0 seconds. [Show all work, including the
equation and substitution with units.]

39. What quantity is represented by the slope of the graph?

Base your answers to questions 40 and 41 on the information and diagram below and on your
knowledge of physics.

     As represented in the diagram below, a constant 15-newton force, F, is applied to a
2.5-kilogram box, accelerating the box to the right at 2.0 meters per second squared across a rough
horizontal surface.

40. Determine the magnitude of the force of friction on the box.

41. Calculate the magnitude of the net force acting on the box. [Show all work, including the equation
and substitution with units.]
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Base your answers to questions 42 through 44 on the
information below and on your knowledge of
physics.

     A horizontal 20.-newton force is applied to a
5.0-kilogram box to push it across a rough,
horizontal floor at a constant velocity of 3.0
meters per second to the right.

42. Calculate the coefficient of kinetic friction between
the box and the floor. [Show all work, including the
equation and substitution with units]

43. Calculate the weight of the box. [Show all work,
including the equation and substitution with units.]

44. Determine the magnitude of the force of friction
acting on the box.

Base your answers to questions 45 through 47 on 
the graph below, which represents the relationship between velocity and time for a car moving along a
straight line, and your knowledge of physics.

45. Identify the physical quantity represented by the shaded area on the graph.

46. Determine the magnitude of the car’s acceleration during the first 6.0 seconds.

47. Determine the magnitude of the average velocity of the car from t = 6.0 seconds to t = 10. seconds.

48. A 7.28-kilogram bowling ball traveling 8.50 meters per second east collides head-on with a 5.45
kilogram bowling ball traveling 10.0 meters per second west. Determine the magnitude of the total
momentum of the two-ball system after the collision.
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Base your answers to questions 49 through 52 on the information below and the scaled vector
diagram below and on your knowledge of physics.

Two forces, a 60.-newton force east and an 80.-newton force north, act concurrently on an object
located at point P, as shown.

49. Determine the measure of the angle, in degrees, between north and the resultant force, R.

50. Determine the magnitude of the resultant force, R.

51. Draw the resultant force vector to scale on the diagram. Label the vector “R.”

52. Using a ruler, determine the scale used in the vector diagram.
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Base your answers to questions 53 through 56 on the information below and on your knowledge of
physics.

The diagram below represents a 4.0-newton force applied to a 0.200-kilogram copper block
sliding to the right on a horizontal steel table.

53. Describe what happens to the magnitude of the velocity of the block as the block slides across
the table.

54. Determine the magnitude of the net force acting on the moving block.

55. Calculate the magnitude of the force of friction acting on the moving block. [Show all work,
including the equation and substitution with units.]

56. Determine the weight of the block.

Base your answers to questions 57 and 58 on the information below and on your knowledge of
physics.

A football is thrown at an angle of 30.° above the horizontal. The magnitude of the horizontal
component of the ball's initial velocity is 13.0 meters per second. The magnitude of the vertical
component of the ball's initial velocity is 7.5 meters per second. [Neglect friction.]

57. The football is caught at the same height from which it is thrown. Calculate the total time the football
was in the air. [Show all work, including the equation and substitution with units.]
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58. On the axes above, draw a graph representing the relationship between the horizontal displacement of
the football and the time the football is in the air.

A) the acceleration of the ball
B) the momentum of the ball
C) the horizontal component of the ball's velocity
D) the vertical component of the ball's velocity

59. A ball is thrown with a velocity of 35 meters per
second at an angle of 30° above the horizontal.
Which quantity has a magnitude of zero when the
ball is at the highest point in its trajectory?

A) 4.3 m/s B) 6.4 m/s
C) 22 m/s D) 28 m/s

60. A ball is hit straight up with an initial speed of 28
meters per second. What is the speed of the ball 2.2
seconds after it is hit? [Neglect friction.]

61. The diagram below represents a ball projected horizontally from a cliff at a speed of 10 meters per
second. The ball travels the path shown and lands at time t and distance d from the base of the cliff.
[Neglect friction.]

A second, identical ball is projected horizontally from the cliff at 20 meters per second. Determine the
distance the second ball lands from the base of the cliff in terms of d.

Base your answers to questions 62 and 63 on the information below and on your knowledge of
physics.

     A ball is rolled twice across the same level laboratory table and allowed to roll off the table and
strike the floor. In each trial, the time it takes the ball to travel from the edge of the table to the
floor is accurately measured. [Neglect friction.]

62. In trial B, the ball is traveling at 5.00 meters per second when it reaches the edge of the table.
Compare the time it took the ball to reach the floor in trial B to the time it took the ball to reach the
floor in trial A.

63. In trial A, the ball is traveling at 2.50 meters per second when it reaches the edge of the table. The
ball strikes the floor 0.391 second after rolling off the edge of the table. Calculate the height of the
table. [Show all work, including the equation and substitution with units.]


