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1984 B Physics Multiple-Choice

Directions: Each of the questions or incomplete statements below is followed by five suggested answers or 
completions.  Select the one that is best in each case and then blacken the corresponding space on the answer sheet.

1. 
2. If the mass of a simple pendulum is doubled 

but its length remains constant, its period is 
multiplied by a factor of

(A) 
1

2

(B) 
1

2

(C) 1
(D) 2

(E) 2

2. A railroad flatcar of mass 2,000 kilograms 
rolls to the right at 10 meters per second and
collides with a flatcar of mass 3,000 
kilograms that is rolling to the left at 5 
meters per second.  The flatcars couple 
together.  Their speed after the collision is
(A) 1m/s
(B) 2.5m/s
(C) 5 m/s
(D) 7 m/s
(E) 7.5m/s

3. Th
e 
graph
above
show
s the 
veloc

ity versus time for an object moving in a 
straight line.  At what time after time = 0 
does the abject again pass through its initial 
position?
(A) Between O and 1 s
(B) 1 s
(C) Between 1 and 2 s
(D) 2 s
(E) Between 2 and 3 s

4. Which of the following is true for a system 
consisting of a mass oscillating on the end 
of an ideal spring?
(A) The kinetic and potential energies are 

equal at all times.
(B) The kinetic and potential energies are 

both constant.
(C) The maximum potential energy is 

achieved when the mass passes through 
its equilibrium position.

(D) The maximum kinetic energy and maximum
potential energy are equal, but occur at 
different times.

(E) The maximum kinetic energy occurs at 
maximum displacement of the mass from its
equilibrium position.

5. A hall of 
m ass m is
su
sp ended 
fr om two 
st rings of 
u nequal 
length as shown above.  The tensions T1 and T2 
in the strings must satisfy which of the following
relations?
(A) T1= T2
(B) T1>T2
(C) T1<T2
(D) T1+T2=mg
(E) T1-T2=mg

Questions 6-7
A 2- kilogram 

block slides down a
30 incline as 
shown above with an
accelera tion of 2 
meters per second 
squared.

6. Which of the following diagrams best represents 
the gravitational force W, the frictional force f, 
and the normal force N that act on the block?
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7. The magnitude of the frictional force along 
the plane is most nearly
(A) 2.5 N
(B) 5 N
(C) 6 N
(D) 10 N
(E) 16 N

8. When a person stands on a rotating merry-
go-round, the frictional force exerted on the 
person by the merry-go-round is
(A) greater in magnitude than the frictional 

force exerted on the person by the 
merry-go-round

(B) opposite in direction to the frictional 
force exerted on the merry-go-round by 
the person

(C) directed away from the center of the 
merry-go-round

(D) zero if the rate of rotation is constant
(E) independent of the person's mass

10. From the top of a high cliff, a ball is thrown 
horizontally with initial speed v0.  Which of 
the following graphs best represents the 
ball's kinetic energy K as a function of time 
t?

11. When the frictionless system shown above is 
accelerated by an applied force of magnitude F, 
the tension in the string between the blocks is
(A) 2F
(B)  F

(C) 
2

3
F

(D) 
1

2
F

(E) 
1

3
F

12. When a mass is attached to a spring, the period 
of oscillation is approximately 2.0 seconds.  
When the mass attached to the spring is doubled,
the period of oscillation is most nearly
(A) 0.5 s
(B) 1.0 s
(C) 1.4 s
(D) 2.0 s
(E) 2.8 s

13. A 5-meter uniform plank of mass 100 kilograms 
rests on the top of a building with 2 meters 
extended over the edge as shown above.  How 
far can a 50-kilogram person venture past the 
edge of the building on the plank before the 
plank just begins to tip?

(A) 
1

2
m

(B) 1 m

(C) 
2

3
m

(D) 2 m
(E) It is impossible to make the plank tip since 

the person would have to he more than 2 
meters from the edge of the building.
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32. An ideal gas is made up of N diatomic 
molecules, each of mass M.  All of the 
following statements about this gas are true 
EXCEPT:
(A) The temperature of the gas is 

proportional to the average translational
kinetic energy of the molecules.

(B) All of the molecules have the same 
speed.

(C) The molecules make elastic collisions 
with the walls of the container.

(D) The molecules make elastic collisions 
with each other.

(E) The average number of collisions per 
unit time that the molecules make with the 
walls of the container depends on the 
temperature 
of the gas.

 Questions 33-34

A thermodynamic system is taken form an 
initial state X along the path XYZX as shown in 
the PV-diagram above.

33. For the process X  Y, U is greater than 
zero and
(A) Q<0 and W=0
(B) Q<0 and W>0
(C) Q>0 and W<0
(D) Q>0 and W=0
(E) Q>0 and W>0

34. For the process YZ, Q is greater than zero
and
(A) W<0 and U=0
(B) W=0 and U<0
(C) W=0 and U>0
(D) W>0 and U=0
(E) W>0 and U>0

50. An ideal gas confined in a box initially has 
pressure p.  If the absolute temperature of the gas
is doubled and the volume of the box is 
quadrupled, the pressure is

(A) 
1

8
p

(B) 
1

4
p

(C) 
1

2
p

(D)      p
(E)    2p

51. A ball attached to a string is whirled around in a 
horizontal circle having a radius r.  If the radius 
of the circle is changed to 4r and the same 
centripetal force is applied by the string, the new 
speed of the ball is which of the following?
(A) One-quarter the original speed
(B) One-half the original speed
(C) The same as the original speed
(D) Twice the original speed
(E) Four times the original speed

52. A person pushes a box across a horizontal 
surface at a constant speed of 0.5 meter per 
second.  The box has a mass of 40 kilograms, 
and the coefficient of sliding friction is 0.25.  
The power supplied to the box by the person is
(A) 0.2 W
(B) 5 W
(C) 50 W
(D) 100 W
(E) 200 W

61.  A push broom of mass m is pushed across a
rough horizontal floor by a force of 
magnitude T directed at angle  as shown 
above.  The coefficient of friction between 
the broom and the floor is It.  The frictional 
force on the broom has magnitude
(A) (mg +Tsin)
(B) (mg +Tsin)
(C) (mg +Tcos)
(D) (mg -Tcos)
(E) mg
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65. A body moving in the positive x direction 
passes the origin at time t = 0.  Between t = 
0 and t = 1 second, the body has a constant 
speed of 24 meters per second.  At t = 1 
second, the body is given a constant 
acceleration of 6 meters per second squared 
in the negative x direction.  The position x of
the body at t = 11 seconds is
(A) +99 m
(B) +36 m
(C) -36 m
(D) -75 m
(E) -99 m

66. A person weighing 800 newtons on Earth 
travels to another planet with twice the mass
and twice the radius of Earth.  The person's 
weight on this other planet is most nearly
(A) 400 N

(B) 
800

2
N

(C) 800 N
(D) 800 2N

(E) 1,600 N
(F) 

67. A racing car is moving around the circular 
track of radius 300 meters shown above.  At 
the instant when the car's velocity is directed
due east, its acceleration is directed due 
south and has a magnitude of 3 meters per 
second squared.  When viewed from above, 
the car is moving
(A) clockwise at 30 m/s
(B) clockwise at 10 m/s
(C) counterclockwise at 30 m/s
(D) counterclockwise at 10 m/s
(E) with constant velocity


