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1) Which two terms represent a vector quantity and the scalar
quantity of the vector's magnitude, respectively?

A) acceleration and velocity

B) displacement and distance

C) weight and force

D) speed and time

2) A student walks 3 blocks south, 4 blocks west, and 3 blocks north.
What is the displacement of the student?

A) 10 blocks west

B) 10 blocks east

C) 4 blocks west

D) 4 blocks east

3) What is the approximate thickness of this piece of paper?

A) 100 m

B) 10-4 m

C) 101 m

D) 10-2 m

4) A baseball pitcher throws a fastball at 42 meters per second. If the
batter is 18 meters from the pitcher, approximately how much
time does it take for the ball to reach the batter?

A) 0.86 s

B) 1.9 s

C) 0.43 s

D) 2.3 s

5) A group of bike riders took a 4.0-hour trip. During the first
3.0 hours, they traveled a total of 50. kilometers, but during the
last hour they traveled only 10. kilometers. What was the group's
average speed for the entire trip?

A) 15 km/hr

B) 30. km/hr

C) 60. km/hr

D) 40. km/hr

6) An object initially at rest accelerates at 5 meters per second2 until
it attains a speed of 30 meters per second. What distance does the
object move while accelerating?

A) 30 m

B) 600 m

C) 3 m

D) 90 m

7) A car increases its speed from 9.6 meters per second to
11.2 meters per second in 4.0 seconds. The average acceleration of
the car during this 4.0-second interval is

A) 5.2 m/s2

B) 2.8 m/s2

C) 0.40 m/s2

D) 2.4 m/s2

8) Oil drips at 0.4-second intervals from a car that has an oil leak.
Which pattern best represents the spacing of oil drops as the car
accelerates uniformly from rest?

A)

B)

C)

D)

9) In an experiment that measures how fast a student reacts, a meter
stick dropped from rest falls 0.20 meter before the student catches
it. The reaction time of the student is approximately

A) 0.10 s

B) 0.40 s

C) 0.20 s

D) 0.30 s

10) An object is allowed to fall freely near the surface of a planet. The
object falls 54 meters in the first 3.0 seconds after it is released.
The acceleration due to gravity on that planet is

A) 6.0 m/s2

B) 27 m/s2

C) 108 m/s2

D) 12 m/s2

11) A 3.0-newton force and a 4.0-newton force act concurrently on a
point. In which diagram below would the orientation of these
forces produce the greatest net force on the point?

A)

B)

C)

D)

12) Which pair of concurrent forces could produce a resultant force
having a magnitude of 10. newtons?

A) 10. N, 30. N

B) 10. N, 10. N

C) 4.7 N, 5.0 N

D) 4.7 N, 4.7 N

13) Two concurrent forces have a maximum resultant of 45 newtons
and a minimum resultant of 5.0 newtons. What is the magnitude of
each of these forces?

A) 5.0 N and 9.0 N

B) 0.0 N and 50. N

C) 0.0 N and 45 N

D) 20. N and 25 N

14) The handle of a lawn roller is held at 45D from the horizontal. A
force, F, of 28.0 newtons is applied to the handle as the roller is
pushed across a level lawn, as shown in the diagram below.

What is the magnitude of the force moving the roller forward?

A) 19.8 N

B) 7.00 N

C) 39.0 N

D) 14.0 N

9069 - 1 - Page 1



15) A 1.0 x 102-kilogram box rests on the bed of a truck that is

accelerating at 2.0 meters per second2. What is the magnitude of
the force of friction on the box as it moves with the truck without
slipping?

A) 2.0 x 102 N

B) 0.0 N

C) 1.0 x 103 N

D) 5.0 x 102 N

16) In the diagram below, the weight of a box on a plane inclined at
30.D is represented by the vector W.

What is the magnitude of the component of the weight (W) that
acts parallel to the incline?

A) W

B) 0.50W

C) 1.5W

D) 0.87W

17) The diagram below represents a force acting at point P.

Which pair of concurrent forces would produce equilibrium when
added to the force acting at point P?

A)

B)

C)

D)

18) The diagram below represents a flat racetrack as viewed from above, with the radii of its two curves indicated. A car with a mass of
1,000 kilograms moves counterclockwise around the track at a constant speed of 20 meters per second.

The net force acting on the car while it is moving from A to D is

A) 0 N B) 400 N C) 8,000 N D) 20,000 N

19) An 800-newton person is standing in an elevator. If the upward
force of the elevator on the person is 600 newtons, the person is

A) moving downward at constant speed

B) at rest

C) accelerating upward

D) accelerating downward

20) Two frictionless blocks, having masses of 8.0 kilograms and
2.0 kilograms, rest on a horizontal surface. If a force applied to the

8.0-kilogram block gives it an acceleration of 5.0 m/sec2, then the
same force will give the 2.0-kilogram block an acceleration of

A) 1.2 m/sec2

B) 2.5 m/sec2

C) 20. m/sec2

D) 10. m/sec2

21) A 0.025-kilogram bullet is fired from a rifle by an unbalanced force
of 200 newtons. If the force acts on the bullet for 0.1 second, what
is the maximum speed attained by the bullet?

A) 800 m/s

B) 5 m/s

C) 400 m/s

D) 20 m/s

22) A 20-kilogram cart traveling east with a speed of 6 meters per
second collides with a 30-kilogram cart traveling west. If both carts
come to rest immediately after the collision, what was the speed of
the westbound cart before the collision?

A) 2 m/s

B) 4 m/s

C) 6 m/s

D) 3 m/s

23) A spring with a spring constant of 4.0 newtons per meter is
compressed by a force of 1.2 newtons. What is the total elastic
potential energy stored in this compressed spring?

A) 0.60 J

B) 4.8 J

C) 0.36 J

D) 0.18 J
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24) The table below lists the coefficients of kinetic friction for four
materials sliding over steel.

A 10.-kilogram block of each of the materials in the table is pulled
horizontally across a steel floor at constant velocity. Which block
would require the smallest applied force to keep it moving at
constant velocity?

A) copper

B) steel

C) brass

D) aluminum

25) A copper coin resting on a piece of cardboard is placed on a beaker
as shown in the diagram below. When the cardboard is rapidly
removed, the coin drops into the beaker.

The two properties of the coin which best explain its fall are its
weight and its

A) volume

B) inertia

C) electrical resistance

D) temperature

26) If the distance between a spaceship and the center of the Earth is
increased from one Earth radius to four Earth radii, the
gravitational force acting on the spaceship becomes approximately

A) 4 times greater

B)  as great

C)  as great

D) 16 times greater

27) The magnitude of the gravitational force of attraction between the
Earth and the Moon is approximately

A) 7.8 x 1028 N

B) 6.7 x 1041 N

C) 6.0 x 1024 N

D) 2.1 x 1020 N

28) A lab cart is loaded with different masses and moved at various
velocities. Which diagram shows the cart-mass system with the
greatest inertia?

A)

B)

C)

D)

29) A 1,200-kilogram car traveling at a constant speed of 9.0 meters
per second turns at an intersection. The car follows a horizontal
circular path with a radius of 25 meters to point P.

At point P, the car hits an area of ice and loses all frictional force
on its tires. Which path does the car follow on the ice?

A) A B) B C) C D) D

30) A red ball and a green ball are simultaneously thrown horizontally
from the same height. The red ball has an initial speed of
40. meters per second and the green ball has an initial speed of
20. meters per second. Compared to the time it takes the red ball
to reach the ground, the time it takes the green ball to reach the
ground will be

A) half as much

B) the same

C) twice as much

D) four times as much
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31) The diagram below shows a student throwing a baseball
horizontally at 25 meters per second from a cliff 45 meters above
the level ground.

Approximately how far from the base of the cliff does the ball hit
the ground? [Neglect air resistance.]

A) 75 m

B) 140 m

C) 45 m

D) 230 m

32) A 3.0-kilogram steel block is at rest on a frictionless horizontal
surface. A 1.0-kilogram lump of clay is propelled horizontally at
6.0 meters per second toward the block as shown in the diagram
below.

Upon collision, the clay and steel block stick together and move to
the right with a speed of

A) 6.0 m/s

B) 2.0 m/s

C) 1.5 m/s

D) 3.0 m/s

33) A ball of mass M at the end of a string is swung in a horizontal
circular path of radius R at constant speed V. Which combination
of changes would require the greatest increase in the centripetal
force acting on the ball?

A) doubling V and halving R

B) doubling V and doubling R

C) halving V and doubling R

D) halving V and halving R

34) Gravitational force F exists between point objects A and B
separated by distance R. If the mass of A is doubled and distance R
is tripled, what is the new gravitational force between A and B?

A) F

B) F

C) F

D) F

35) The diagram shows two bowling balls, A and B, each having a mass
of 7.00 kilograms, placed 2.00 meters apart.

What is the magnitude of the gravitational force exerted by ball A
on ball B?

A) 1.17 x 10-10 N

B) 1.63 x 10-9 N

C) 8.17 x 10-10 N

D) 8.17 x 10-9 N

36) The diagram below shows a moving, 5.00-kilogram cart at the foot
of a hill 10.0 meters high. For the cart to reach the top of the hill,
what is the minimum kinetic energy of the cart in the position
shown? [Neglect energy loss due to friction.]

A) 491 J

B) 250. J

C) 4.91 J

D) 50.0 J

37) A 0.10-kilogram ball dropped vertically from a height of
1.00 meter above the floor bounces back to a height of 0.80 meter.
What is the mechanical energy lost by the ball as it bounces?

A) 0.78 J

B) 0.20 J

C) 0.30 J

D) 0.080 J

38) An object weighing 15 newtons is lifted from the ground to a
height of 0.22 meter. What is the approximate increase in the
object's gravitational potential energy?

A) 32 J

B) 310 J

C) 0.34 J

D) 3.3 J

39) A girl weighing 500. newtons takes 50. seconds to climb a flight of
stairs 18 meters high. What is her vertical power output?

A) 9,000 W

B) 180 W

C) 1,400 W

D) 4,000 W

40) Student A lifts a 50.-newton box from the floor to a height of
0.40 meter in 2.0 seconds. Student B lifts a 40.-newton box from
the floor to a height of 0.50 meter in 1.0 second. Compared to
student A, student B does

A) the same work but develops more power

B) the same work but develops less power

C) more work but develops less power

D) less work but develops more power
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