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MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

1) The second is currently defined as
A) 1/86,164 of a sidereal day.

B) the time that it takes the radiation from a Cesium-133 atom to complete 9,192,631,770 cycles
of oscillation.

C) the time required for light to travel 1/299,792,458 of a meter.
D) 1/86,400 of a mean solar day.
E) 1/31,557,600 of the period of the Earth's rotation around the Sun.

2) An object of mass = 2 kg is pulled by a constant force F = 4 N that is directed at an angle of
30°above the horizontal. The object is pulled for a horizontal distance of 2 m. What is the work
done along the + x axis? Neglect friction.

A)7] B)9] Q5] D)2] E)8]

3) As the temperature of the air increases, what happens to the velocity of sound? (Assume that all
other factors remain constant.)

A) It increases when atmospheric pressure is low and decreases when the pressure is high.
B) It decreases.
Q) Itincreases when atmospheric pressure is high and decreases when the pressure is low.
D) It increases.

E) It does not change.

4) The slope of a line connecting two points on a position versus time graph gives
A) instantaneous velocity.
B) displacement.
C) average velocity.
D) instantaneous acceleration.

E) average acceleration.

5) A golfer hits a golf ball of mass 51 g and the ball leaves the club with a velocity of 80 m/s.
Assuming that the ball and the club are in contact for 0.006 s. Find the average force exerted by the
club on the ball.

A) 680N B)4.08 N Q) 1,245N D) 1,360 N E) 408 N
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[image: image2.jpg]6) Water is flowing in a drainage channel of rectangular cross-section. At one point, the width of the
channel is 12 m, the depth of water is 6.0 m, and the speed of the flow is 2.5 m/s. At a point
downstream, the width has narrowed to 9.0 m, and the depth of water is 8.0 m. What is the speed
of the flow at the second point?

A) 4.0m/s B)3.5m/s C) 2.5m/s D) 2.0 m/s E)3.0m/s
7) What is the length of a simple pendulum with a period of 2.00 s? 7)
A) 19.6 m B)1.22m Q) 0.994 m D) 0.873 m E)1.62m
> A A 5 A
8) Point A is located at r A= (3x + 4y) m and point B is located at rg = (-7x + 8y) m. What is the 8)

vector, in component form, that represents the displacement from A to B?

A) FAB=(10x+4y) m

5 A A
B) r AB= (-21x + 32y) m

A oA

Q) *AB=(10x-4y)m

5 A A
D) rAB= (-10x + 4y) m

KA

E) £ AB= (-10x - 4y) m

9) The mass of Pluto is 1.25 x 1022 kg and its radius is 1.14 x 106 m. What is the value of g at the 9)
surface of Pluto? G = 6.67 x 10-11 Nom2/kg2.

A) 9.81 m/s2
B) 0.642 m/s2
C) 3.72m/s2
D) 1.62 m/s2
E) 1.40 m/s2

10) A 900-kg car traveling east at 15.0 m/s collides with a 750-kg car traveling north at 20.0 m/s. The 10)
cars stick together. What is the speed of the wreckage just after the collision?

A) 350 m/s B) 10.0 m/s Q) 25.0 m/s D) 17.3 m/s E) 122 m/s
11) A car is moving with a constant acceleration. At t=5.0s its velocity is 8.0 m/s and at t = 8.0 s its 11)
velocity is 12.0 m/s. What is the distance traveled in that interval of time?
A) 50m B)40m Q) 10m D) 20m E) 30 m
12) Pressure is 12)

A) proportional to force and inversely proportional to area.
B) proportional to both force and area.

Q) inversely proportional to force and proportional to area.
D) proportional only to area.

E) inversely proportional to both force and area.
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[image: image3.jpg]13) An object of mass 20 kg is raised vertically through a distance of 8.0 m above ground level. Using g
=10 m/s> ,what is the potential energy of this object at this position?

A) 1600 ] B)16] Q) 160] D) 16000 ] E)16]

14) A figure skater is spinning slowly with arms outstretched. She brings her arms in close to her body
and her angular speed increases dramatically. The speed increase is a demonstration of

A) Newton's second law for rotational motion: she exerts a torque and so her angular speed
increases.

B) conservation of energy: her moment of inertia is decreased, and so her angular speed must
increase to conserve energy.

C) conservation of angular momentum: her moment of inertia is decreased, and so her angular
speed must increase to conserve angular momentum.

D) This has nothing to do with mechanics, it is simply a result of her natural ability to perform.

15) A 50.0-kg crate is being pulled along a horizontal, smooth surface. The pulling force is 10.0 N and
is directed 20.0° above the horizontal. What is the acceleration of the crate?

A) 0.200 m/s2
B) 0.0728 m/s2
Q) 0.376 m/s2
D) 0.188 m/s2
E) 0.0684 m/s2

- =1
16) The eastward component of vector A is equal to the westward component of vector B and their
northward components are equal. Which one of the following statements is correct for these two
vectors?

A) Vector X is anti-parallel to vector ii)

B) Vector Xis perpendicular to vector ﬁ

Q) Vector _A) is parallel to vector 3

D) Magnitude of vector Ris equal to the magnitude of vector B.
E) Magnitude of vector R is twice the magnitude of vector i;’

17) An object is moving with constant velocity. Which of the following statements is true?
A) A constant force is being applied in the direction of motion.
B) There are no forces acting on the object.
Q) A constant force is being applied in the direction opposite of motion.
D) There is no frictional force acting on the object.

E) The net force on the object is zero.
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[image: image4.jpg]18) A 320-g mass and a 400-g mass are attached to the two ends of a string that goes over a pulley
with a radius of 8.70 cm. Because of friction, the pulley does not begin to rotate. What is the
magnitude of the frictional torque on the bearing of the pulley if the system is in static equilibrium?

A) 0.0626 Nm
B) 0.00683 Nm
C) 0.0787Nm
D) 0.614 Nm

E) 0.000696 Nm

19) Which of the following are characteristics of a mass in simple harmonic motion?
L. The motion repeats at regular intervals.
11. The motion is sinusoidal.
111 The restoring force is proportional to the displacement from equilibrium.

A) Tand Il only

B) Iand I only

Q) Il and I only

D) all of the above
E) none of the above

20) For general projectile motion, the horizontal component of a projectile's velocity
A) continuously increases.
B) continuously decreases.
Q) is zero.
D) remains a non-zero constant.

E) any of the above, depending on position.

21) A new drug injection device that exerts a force of 0.34 N will cause the blood veins to expand to 4.2
mm. treating the veins like an ideal spring, the force constant is closest to:

A) 81 N/m B) 360 N/m C) 160 N/m D) 8.1 N/m E) 212 N/m

22) An object of mass 20.0 kg is lifted vertically through 1.00 m by a 400 N force. How much work
does the net force in lifting this object do? Use g = 10.0 m/s2

A) 400] B)40] Q) 100] D)20] E) 200 ]

23) A pulley has an initial angular speed of 12.5 rad/s and a constant angular acceleration of
3.41 rad/s2. Through what angle does the pulley turn in 5.26 s?

A) 42.6 rad B) 113 rad C) 19.3 rad D) 160 rad E) 22.6 rad

24) A compact disk rotates at 210 revolutions per minute. What is its angular speed in rad/s?
A) 220 rad/s B) 69.1 rad/s ) 11.0 rad/s D) 45.3 rad/s E) 660 rad/s

10)

19)

20

21)

2)

23)

24)



[image: image5.jpg]By what amount does the intensity level increase when you triple the intensity of a source of 22)
sound?

A) 6.0dB B)3.0dB Q) 9.5dB D) 48 dB E) 12dB

The gravitational force between two objects is proportional to 26)
A) the square of the product of the masses of the two objects.
B) the distance between the two objects.
C) the product of the masses of the two objects.
D) the square of the distance between the two objects.

E) none of the above

A hockey puck slides off the edge of a table with an initial velocity of 20.0 m/s. The height of the 27)
table above the ground is 2.00 m. How far from the edge of the table, measured along the floor,
does the puck hit the floor?

A) 64m B) 128 m C) 196 m D) 40.0 m E) 20.0 m

An object of mass 2 kg is held at the top of a triangular wedge whose slope makes an angle 36.9° 28)
with the horizontal, and then released. The reference level for potential energy is at the base of the

triangle. Neglect friction and use g = 10 m/s2 What is the gravitational potential energy of the
object at the top of the wedge?

A)100] B)60] Q40] D) 80] E)30]

In the year 2000, the average size of a transistor in a microprocessor was 250 nanometers. A 29)
human hair has a diameter of 70 microns (micrometers). How many transistors fit across a human
hair?

A) 028 B) 28 Q) 280 D) 28 E) 2800

A 1200 kg newly designed hybrid car can accelerate from rest to a speed of 25 m/s in a time of 30)
8.0 s. What average power must the motor produce in order to cause this acceleration? (Ignore
Friction).

A) 375000 W B) 46 900 W C) 345001 D) 23500 W E) 46,900 W
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