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1. When you calculate the speed (in meters per second) in an experiment, your calculator display
reads 12.666667. If you are asked to record your result to three significant figures, you
should write

12.6 m/s

12.7 m/s

12.666 m/s

12.667 m/s ‘

Anyone of the aboves choices expresses the result to three significant figures.

None of the above answers is correct.

™o Qo o

2 Given that the circumference of the moon’s orbit is 4.0 X 10* km, which calculation shows the
correct conversion of a speed of 1 orbit per 28.3 days to the same speed in m/s?
(lorbit/28.3day)(4.0X10*km/orbit)(1day/24hr)(3600sec/ 1hr)(10°m/1km)
(1orbit/28.3day) (4.0X10*km/orbit)(24hr/1day)(1hr/3600sec)(1km/10°m)
(1orbit/28.3day) (1orbit/4.0X 10%km)(1day/24hr)(1hr/3600sec)(10°m/1km)
(1orbit/28.3day) (4.0X10*km/orbit)(1day/24hr)(1hr/3600sec)(10°m/1km)
(1orbit/28.3day) (4.0X10*km/orbit)(1day/24hr)(1hr/3600sec)(1km/10°m)
None of the above: each has at least one factor incorrectly placed.
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3. Car A travels from milepost 323 to milepost 333 in 5 minutes. Car B travels from milepost
493 to milepost 512 in 9 minutes. Which car has the greater average speed?

Car A -

Car B

Their average speeds are the same.

There is not enough information to be able to say.

None of the above answers is correct. N
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4. An object is accelerating

only when its speed changes.

only when its direction changes.

whenever its speed or direction changes.

if its velocity is large.

even when its velocity is constant.

None of the above characterizes an accelerating object.

o po o

5. If we use plus and minus signs to indicate the directions of velocity and acceleration, in which
of the following situations does the object’s speed increase?

positive velocity and negative acceleration

negative velocity and positive acceleration

positive velocity and zero acceleration

negative velocity and negative acceleration

zero velocity and positive acceleration

zero velocity and negative acceleration

In fact the speed increases in all of cases d), e), and f) above

In none of the above cases does the speed increase.

o a0 os

6 A ping-pong ball and a golf ball have approximately the same size but very different masses. Which hits
the ground first if you drop them simultaneously while standing on the moon (which has no atmosphere)?

the ping-pong ball

the golf ball

They hit simultaneously.

We are not able to predict the results.

None of the above because it depends upon the moon’s gravity, not given here.

Each of the above might occur, given the correct circumstances.

™o Qe op
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7. A ball is thrown straight up into the air with an unspecified velocity. If we do not ignore air resistance,
the magnitude of the acceleration of the ball as it rises is

a. 9.8 m/s.

b. greater than 9.8 m/s.

c. lessthan9.8 m/s”

d. zero. .

e. Nore of the above, because the acceleration depends upon the speed.

8. A pitcher requires about 0.2 second to throw a baseball. If the ball leaves his hand with a speed of 32my/s,
what is its average acceleration, most nearly ?

1.6 m/s/s

6 m/s/s

16 m/s/s

60m/s/s

160 m/s/s

None of the above is within 10% of the correct answer.
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9. A child on a sled is traveling 1 m/s as she passes her younger brother. If her acceleration is 3 m/s” and
constant, how fast is she traveling when she passes her older brother 2 s later?

7 m/s .

10 m/s-

13 m/s

16 m/s

24m/s

None of the above. N
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10. Which of the following is not a vector quantity?

force

acceleration

weight

displacement

velocity

None of the above answers is correct: in fact, all are vector quantities.

"o AN op

11. A subway train is moving with constant velocity along a level section of track. The net force on the
first subway car is the net force on the last subway car.

much less than
None of the above.

a. finite, but equal and opposite to
b. much greater than

c. slightly greater than

d. slightly less than

e.

f.

12. A ball with a mass of 2 kg is thrown vertically upward. What are the size and direction of the force
on the ball just as it reaches the top of its path?

Zero

10 N upward

10 N downward

20 N upward

20 N downward

None of the above.

"o ao T
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13. A ball falling from a great height will reach terminal speed when its goes to zero.
inertia

gravity force

weight

speed

acceleration

Nortie of the above goes to zero at the terminal velocity

"o a0 o

14. When a snowflake falls, it quickly reaches a terminal velocity. This happens because
the mass of the snowflake is too small for gravity to have any effect.
the snowflake is effectively falling in a vacuum.

the snowflake has no weight.

the mass of the snowflake is much smaller than its weight.

the net force acting on the snowflake is zero.

All of the above completions yield true statements.

g. None of the above completions yields a true statement .

mo a0 o

15. You leap from a bridge with a bungee cord tied around your ankles. As you approach the river below,
the bungee cord begins to stretch and you begin to slow down. The force of the cord on your ankles

is your weight . :
a. less than........and is increasing as you fall
b. equalto......... exactly
c. greater than......... decreasing as you fall.
d. lessthan........ decreasing as you fall
e. greater than......... increasing as you fall A
f. None of the above completions yields a true statement.
g There is not enough information to say.

16. You are applying a 300-newton force to a freezer full of chocolate chip ice cream in an attempt to move
it across the basement, but it will not budge. The weight of the freezer (including ice cream) is 1000 N,
and p = 0.5. The frictional force exerted by the floor on the freezer is

300N

S00N -

1000 N

greater than 500 N but less than 1000 N

greater than 300 N but less than S00 N

It is not possible to say because the =frictions force varies with the applied force.

None of the above answers is correct.

e o o

17. You are riding an elevator from your tenth-floor apartment to the parking garage in the basement. As you
approach the garage, the elevator begins to slow. The net force acting on you is

equal to your weight

directed upward

directed downward

Zero

It is not possible to say from the information given.

oo os

18. In straight line motion the

acceleration is parallel (or antiparallel) to the velocity.

acceleration is perpendicular to the velocity.

acceleration is horizontal, while the velocity can be in any direction.
acceleration is vertical and the velocity is horizontal.

All of the above are valid statements about straight line motion.
None of the above statements is valid for straight line motion.

o a0 o
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19. In uniform circular motion

e Ao o

the acceleration is parallel (or antiparallel) to the velocity.

the acceleration is perpendicular to the velocity.

the acceleration is horizontal, while the velocity can be in any direction.
both the acceleration and the velocity are horizontal.

All of the above are valid statements about circular motion

None of the above is valid for uniform circular motion.

20. By what factor does the centripetal acceleration change if a car goes around a corner three
times as fast?

24,

®mo a0 e
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0.11

0.33

It stays the same.

3

6

9

None of the above is within 10% of the correct answer.

. In projectile motion the

acceleration is parallel (or antiparallel) to the velocity.
acceleration is perpendicular to the velocity.

acceleration is vertical, while the velocity can be in any direction.
acceleration is vertical and the velocity is horizontal.

acceleration is zero at the top of the trajectory.

None of the above correctly characterizes projectile motion.

N

. A 60-kg person on a merry-go-round is traveling without sliding' in a circle with a radius of

4 m at a speed of 6 m/s. What is the magnitude of the net force experienced by this person?

™o a0 oe

o0 o

Zero
267N
IN

160 N
540N

. The numerical value of G, the gravitational constant, was determined

from knowledge of the earth's mass density and volume

from the law of universal gravitation and the value of the acceleration due to gravity.
from the value of the moon’s acceleration.

by measuring the force between masses in the laboratory.

from a very precise knowledge of the mass of the earth.

By none of the above means.

In an orbiting satellite such as SkyLab , physical objects

a.

o a0 o

have mass but no weight.

have mass but no force due to gravity.

have neither mass nor weight.

fall to the floor with an acceleration of 9.5 m/s/s.
conform to all of the above statements.
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25. How large, most nearly, is the acceleration of a 30 kg weight due to earth’s gravity when the weight is
floating freely in an earth satellite at an altitude equal to three earth radii?

a. 10m/s*

b. 33m/s

c. 25m/s’

d 1om/s

e. 0.61m/s’

£ None of the above is within 10% of the correct answer.

26. The law of universal gravitation is written F = GMm/r’. Why did we use the form F = mg

when we studied the motion of projectiles near the surface of the earth?

: The first form is not valid for projectile motion.

The first form does not work because it requires two masses.
The first form is not valid near the surface of the earth.
The second form is simpler and therefore preferable to the first.
The first form reduces to the second when the distance to the center of the earth remains
nearly constant.
£ None of the above is a valid reason for using the second form.

oo o

27 .Suppose that the acceleration due to gravity on Titan, Saturn's largest moon, is about 1.5 m/s%. What would
a 30-kg scientific instrument weigh on Titan, most nearly ?

2N

45N

20N

45N

200N

450N

None of the above is within 10% of the correct answer.

o Qo Te

78. An astronaut on a strange planet has a mass of 50 kg and a weight of 1000 N. What is the value
of the acceleration due to gravity on this planet?

0.05 m/s’

0.5 m/s?

2 m/s’

5 m/s’

20 m/s®

None of the above is within 10 % of the correct answer.

o e oP

29. Which of the following statements about the moon is not correct?

The acceleration due to gravity on the moon is weaker than on the earth.

The earth’s gravitational pull on the moon equals the moon’s gravitational pull on earth.
There is a net force acting on the moon.

The moon is not accelerating.

The moon’s rotation about the earth causes high tide to come later on successive days.
All of the above statements about the moon are correct.

"o a0 ge
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30. A tennis ball (m = 0.2 kg) is thrown at a brick wall. It is traveling horizontally at 16 m/s just before hitting
the wall and rebounds from the wall at 8 m/s, still traveling horizontally. The ball is in contact with the wall
for 0.0067 s. What is the magnitude of the average force of the wall on the ball, most nearly?

40N

80N

120N

640N

720 N

None of the above is within 10 % of the correct answer.

mepo TR

31. An astronaut training at the Craters of the Moon in Idaho jumps off a platform in full spacewalk gear and
hits the surface at 5 m/s. If later on the moon the astronaut jumps from the LEM and hits the surface at the

same speed, the impulse will be that on earth.
a. the same as
b. larger than
¢. smaller than
d. greater or less, depending upon the speed
e. None of the above.

32. Why is skiing into a wall of deep powder less hazardous to your health than skiing into a wall of bricks?
Assume in both cases that you have the same initial speed and come to a complete stop.

The change in momentum is less in powder.

The impulse is less in powder.

The increased stopping time in powder means a smaller stopping force.

The decreased stopping time in powder means a larger stopping force.

None of the above reasons is sufficient.

a0 gp

33. What would an observer measure for the magnitude of the free-fall acceleration in.an elevator near the
surface of Earth if the elevator accelerates downward at 6 m/s*?

a. 4m/s’

b. 6m/s

c. 10 m/s?

d. 16 m/s?

e. None of the above

34. Which of the following properties of a ball is conserved as it falls freely in a vacuum?
kinetic energy

gravitational potential energy

momentum

mechanical energy

None of the above is a conserved quantity in the strict sense of the word.

opoom

35. Under what conditions is the kinetic energy (KE) conserved, in the strict sense of the word, during a
collision?

It is always conserved.

When the collision is totally elastic.

When there is no net outside force.

When there is no friction.

KE is never conserved during a collision because its value does not remain constant.

o0 os
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. In physics, work is defined as the product of the

net force and the distance traveled.

net force parallel to the motion and the distance traveled.
net force parallel to the motion and the time it is applied.
applied force and the distance traveled.

net force and the time it is applied. ,
None of the above is a valid definition of physical work.

mo a0 o

. "Which of the following is NOT a unit of energy?

a. joule

b. newton-meter

c. kilowatt-hour

d. calorie

e. kg-m2/s’

f. all of the above are units of energy.

. Which of the following objects has the largest kinetic energy? A mass of with a speed of

a.8kg..1lm/s
b.7kg..2m/s
c.6kg..3m/s
d.5kg..4m/s
e.4kg..5m/s

AN

. Power is defined to be the energy N

a. which is the useful part of the total energy delivered

b. lost in a process.

c. lost in a process divided by the time it takes.

d. changed to some other form in a process.

e. changed to some other form divided by the time it takes.

. While you are standing on the ground, you observe your friends pass by in a van traveling at a constant

velocity. They drop a ball and you all make measurements of the ball’s motion. Which of the following
quantities has the same value in both reference systems?

velocities

total mechanical energies

forces

total momentum

None of the above quantities is the same in both reference systems.

opo s

. You can throw a ball vertically upward in a car moving with a constant velocity and have it land back

in your hand because

there is no net horizontal force acting on the ball.

the reference system attached to the car is noninertial.

there is a net force in the forward direction.

the force in the forward direction is canceled by the inertial force.
None of the above.

oaoop
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. A person drops a ball in train traveling along a straight, horizontal track at a constant velocity of

50 mph. What would the person in the train say about the horizontal forces acting on the ball?
There are no horizontal forces acting on the ball.

There is a fictitious (inertial) force acting forward.

There is a fictitious (inertial) force acting backward.

There is a centrifugal force.

None of the above.

oaoos

. What would an observer measure for the magnitude of the free-fall acceleration in an elevator

near the surface of Earth if the elevator accelerates upward at 4 m/s>?

a. 4mis’
b. 6 m/s
c. 10m/s?
d. 14 m/s’
e. 16m/s’

. A train is traveling along a straight, horizontal track with a constant acceleration in the forward

direction. At the instant the speed is 50 mph, a ball is dropped by an observer in the train. An observer
on the ground determines that the horizontal speed of the ball durmg the fall is

decreasing

increasing

Zero

equal to 50 mph, and constant.

None of the above.

opo o
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. You and a friend are rolling marbles on a horizontal table in the back of a van traveling straight

forward on a level section of interstate highway. You start the marble rolling directly toward the
side of the truck and observe that it curves toward the front. You conclude that the truck is

not moving

moving at a constant velocity

speeding up

slowing down

None of the above

oaooe

. A cylindrical space habitat with a 4000-m radius is rotatmg so that a person standing on the inside

feels a centripetal acceleration equal to g= 10 m/sec’. What is the tangential speed of a point
just inside the cylinder?

a. Sm/s

b. 20m/s
c. 63.2m/s
d. 100 m/s
e. 200 m/s

According to the special theory of relativity, all laws of nature are the same in reference systems
which relative to an inertial system.

have a constant acceleration

move at a constant velocity

move in ellipses

move in circles at a constant speed

None of the above insertions yields a true statement.

opo o
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48. The first postulate of special relativity

says that there is no absolute reference frame.

is a reaffirmation of the Galilean principle of relativity.

states that the laws of physics are the same in all inertial reference systems.
applies also to the implication of Maxwell’s equations that the speed of light
in vacuum is constant.

e. All of these statements are true.

a0 o

49. A rocket is 8 m long when measured at rest. What is its length as measured by an observer who sees
the rocket shi;za moving past at 99.9% of the speed of light? The relativistic adjustment factor,
y = 1/(1-v*/c?H'?, for 0.999c is 22.4.

a. 1792m

b. 379m

c. 224m

d 17m

e. None of the above is within 10% of the correct answer.

50. An electron is being accelerated by a constant force to nearly the speed of light. Which of the
following is NOT true?

Its kinetic energy increases steadily.

Its momentum increases at a constant rate.

It can approach but not exceed the speed of light.

Its total energy continually increases.

Its rest energy increases steadily.

opoTe

51. A train is traveling along a straight, horizontal track at a constant speed of 0.9c. A warning light on
the ground flashes once each second. An observer in the train measures the time between flashes to be,
most nearly, ;
0.1s ‘
09s
10s
1.11s
1.67s
23s
None of the above is within 10% of the correct answer.

e RO TP

52.If the speed, v, of a particle of rest mass m increases from 0.99999¢ to 0.9999999c¢, {so that v/c increases
from (1 - 105 to (1 - 107)}, by what factor does its total energy increase, most nearly ?

(1+107)

(1+10°%)

(1+10%)

33

4.67

10

None of the above is within 10% of the correct answer.

@ho RO TP

53. The law of definite proportions states that
of their constituent elements.
compounds ... mass
compounds ... volume
mixtures ... mass
mixtures ... volume
None of the above, the law of definite proportions is about volumes, not masses.

oaooe
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. Two gases are kept at the same temperature. If the molecules of gas A have 4 times the mass of
those of gas B, what is the ratio of the average kinetic energy of the A molecules to that of the B

molecules?
a. 4
b. 2
c. 1
d 112
e. l/4-

. ‘'Which of the following is NOT assumed in our model of the ideal gas? The gas particles

a. rebound elastically when they collide with the container wall.
b. have no internal structure.

c. are indestructible.

d. do not interact except when they collide.

e. All of the above properties are assumed for our ideal gas.

f. None of the above statements is true of our ideal gas.

. The pressure that a molecular gas exerts on the walls of its container increases with

a. the average magnitude of the momentum of the molecules.

b. the speed with which the molecules travel to their next collision with the wall.
c. the density of gas molecules . .

d. the average kinetic energy of the gas molecules.

e. All of the above statements are true.

f. None of the above answers is correct.

. The two fixed points used to define the modern Celsius tempetature scale are those of

a. boiling water and a mixture of ice and salt.

b. the human body temperature and a mixture of ice and salt.
c. the human body temperature and freezing water.

d. boiling water and freezing water.
e.

None of the above

. Which of the following doubles with a doubling of the Celsius temperature of an ideal gas?

average momentum

average speed

average kinetic energy

product of pressure and volume
e. None of the above

o o

. The pressure in a container filled with gas increases when it is heated because

a. the walls do work on the gas.

b. the average momentum of a gas particle increases.

c. the number of gas particles increases.

d. the volume of the gas decreases.

e. The average momentum change in a collision with the wall increases.
f  None of the above.
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60. A hypothetical balloon filled with an ideal gas has a volume of 10° liters at 27°C under one
atmosphere of pressure. At what temperature, most nearly, will its volume be 10* liters under
one atmosphere of pressure?

63.

64.

65.

a.

b
c.
d.
e
f.

-273°C

-243°C

-203°C .

-163°C

-123°C

None of the above is within 10% of the correct answer.

. You exert a force of 3 N on the head of a thumbtack.to place it on a board. The tip of the

thumbtack has an area less than 10”2 mm.2. The pressure on the board at the tip must be greater than:
(Recall 1 Pa= IN/m>)

pao o

a
b
c.
d.
e
f.
g

3X 10*Pa
3 X 10°Pa
3 X 10*Pa
3X 10°Pa
3X 10" Pa
3X 10%Pa
None of the above is within 10% of the minimal pressure

. In radiative heat transfer, thermal energy is transported by

the movement of a fluid.

the collisions of particles.

electromagnetic fields.

the propagation of sound waves. B
physical vibrations of the intervening medium.

Joule's experiments with hanging weights turning paddie wheels in water

a.
b.
c.
d.
€.

showed that heat was not a fluid.

showed that 4.2 joules of work are equivalent to 1 calorie of heat.
were used to define the calorie.

showed that heat could be converted 100% to mechanical energy.
None of the above.

The first law of thermodynamics

b.
c.
d.
e.

is a restatement of the law of conservation of energy.

allows that work can be completely converted into internal energy.

treats heat as another form of energy.

guarantees that the work extracted by a cyclic heat engine can never exceed the heat inserted.
All of the above statements are true of the first law.

Which of the following statements about a cup of water and a gallon of water at the same
temperature is correct?

SR

They will transfer the same heat energy to a third object at lower temperature.
They have the same internal energies.

The average molecular speed in the gallon is less than that in the cup

The average molecular speed in the cup of water is less that that in the gallon.
None of the above.
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66. Aluminum and air have almost the same specific heats. Therefore, 100 calories of heat will raise the

temperature of 1 liter of air 1 liter of Aluminum. (Assume T = 20°C, and P =1 atm.)
a. much more than
b. slightly more than
c. about the same as
d. slightly less than
e.

much less than

67. The second law of thermodynamics says

69.

70.

71.

oo

€.

f.

the

"o a0 TR

that the energy of an isolated system is conserved.

that the entropy of the earth can never decrease.

that it is impossible to reach the absolute zero of temperature.

that it is impossible to build a heat engine that does more mechanical work than the
thermal energy it consumes.

that two objects which are both in thermal equilibrium with the same third object are
also in thermal equilibrium with one another.

None of the above.

. It is impossible to run an ocean liner by taking in seawater at the bow of the ship, extracting internal
energy from the water, and dropping ice cubes off the stern because this process violates

law of thermodynamics.
zeroth -
first
second
third
Fourth N
None of the above. In fact, the U.S. navy is developing just such a propulsion process.

What restrictions does the first law of thermodynamics place on building a perpetual motion machine?

opo o

f.

It does not place any restriction on the possibility.

Some heat energy must be exhausted and wasted.

Thermal energy cannot be completely converted to mechanical energy.

The machine must have a very long cyclical period.

The losses due to friction can not exceed hc (= Planck’s constant times the speed of
light) in any cycle.

None of the above restrictions is imposed by the first law.

What restrictions does the second law of thermodynamics place on building a perpetual motion machine?

o Ao Te

The work extracted must be less than the heat input.

Some heat energy must be exhausted and wasted

Thermal energy cannot be completely converted to mechanical energy.
Its efficiency must not exceed the Carnot efficiency.

All of the above restrictions are imposed by the second law.

None of the above answers is true and correct.

Consider a certain person’s human body to be a heat engine with an efficiency of only 20%. This means
that

o0 o

only 20% of the food he eats is digested.

80% of the energy he obtains from food is destroyed.

he should spend 80% of each day lying quietly.

only 20% of the energy he extracts from food can be used to do physical work.
None of the above: no quantitative thermodynamic efficiency can be assigned to a
human body.
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72. A heat engine takes in 800 J of energy at 1200 K and exhausts 600 J at 400 K. What is the
theoretical maximum (i.e.,Carnot) efficiency of this engine?

me Ao o

25%

33.3%

50%

66.7%

75% .
None of the above is within 10% of the correct answer.

73. " An engine exhausts 1200 J of energy for every 3600 J of energy it takes in. What is its efficiency?

S E-NE -

25%
33%
50 %
67 %
75%
None of the above is within 10% of the correct answer.

74. A heat engine takes in energy at a rate of 1600 W at 1000 K and exhausts heat at a rate of 1200 W at
400 K. What is the actual efficiency of this engine?

e Ao o

25%
40%
50%
60%
75%
None of the above is within 10% of the correct answer.

~
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75. What is the probability of rolling a total of 10 with two dice?

o a0 T

1/36

3/36

5/36

6/36

10/36

None of the above.

76. A ringing bell is inserted into a large glass of water. The bell and the water are initially at the same
temperature and are insulated from their surroundings. Eventually the bell stops vibrating and the
comes to rest. Which of the following statements is FALSE?

a.

o Ao o

The mechanical energy of the bell has been completely converted into internal energy
of the combined system.

The final temperature of the combined system is lower than the initial temperature.
The entropy of the combined system has increased.

The water has been warmed in the process

The bell performed work on the water.

77. Which of the following statements conflicts with the second law of thermodynamics?

oaoop

g ™

Heat naturally flows from hot objects to cold objects.

No engine can transform all of its heat input into mechanical work.

The entropy of an isolated system can never decrease.

Perpetual motion machines are not possible.

No engine can be less efficient than the Carnot engine with the same maximum and
minimum temperatures

Every heat engine must exhaust heat.

None of the above contradicts the second law.
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78. A hot piece of metal is dropped into an insulated container of cold water. After the system has reach
its equilibrium temperature, the

who oo o

entropy of the metal has decreased.

entropy of the water has increased.

net change in the entropy of the system is positive.
entropy of the system has increased.

heat energy has been transferred from metal to water
all of the above statements are true

None of the above statements is true.

79. Which of the following sets of parameters all affect the period of a pendulum? (M = Mass,
L = Length, and g = acceleration due to gravity)

me a0 o

(M, L and g)
(MandL)

M and g)

(L and g)

(L only)

None of the above.

81. The fundamental wavelength for standing waves on a rope fixed at both ends is the
length of the rope. )

™o ae o

four times

two times

the same as

one-half

one-fourth N
None of the above

A

82. What is the frequency of the earth’s rotation abut the sun, most nearly? ( 1Hz = 1cycle/sec)

e Ao o

4X10%Hz
8 X 10°Hz
7X 10" Hz
1X10°Hz
2X 10%Hz
3X10%Hz
None of the above is within 10%of the correct answer.

83 Which of the following lists correctly orders the various electromagnetic waves in the order of
increasing frequency?

"o e o

radio waves<microwaves<infra-red light<violet light<X-rays<gamma rays
microwaves<radio waves<red light<ultraviolet light<X-rays<gamma rays
infrared light<red light<violet light<ultraviolet light<microwaves<X-rays.
gamma rays<X-rays<ultraviolet light<microwaves<radio waves.
Ultraviolet light<infrared light<gamma rays<X-rays<microwaves.

None of the above orderings is completely correct.

84. The periodic table arranges the elements from right to left in order of increasing atomic mass
and in columns corresponding to

oo o

the order in which they were discovered.
their chemical properties.

their relative abundances.

alphabetical order.

None of the above.
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85.Which is a correct observation of what happened in our cathode ray tube demonstrations?
The end of the glass tube opposite the cathode glowed.

A metal cross cast a shadow.

The particles were seen only when an accelerating voltage is applied

The stream of particles is deflected by an magnetic field.

All of the above.

None of the the above happened during our demonstration.

-

mopo o

86. Thomson s plum pudding model of the atom was abandoned because..
a. of the cathode ray studies which discovered electrons.
b. of the large (compared with the H+ ion) charge to mass ratio of the electron.
c. the electron charge was shown to be quantized in integer units of the smallest
charge.
d. the atom had to be neutrally charged electrically.
e. alpha particles sometimes back scattered.
f.  All of the above were reasons for abandoning the Thomson model.

87. When light is incident on a metallic surface, the emitted electrons

are called photons.

have arbitrarily high energies.

have a maximum energy that depends on the intensity of the light.
Are referred to as cathode rays.

All of the above

None of the above.

™o a0 o

88. Rutherford's model predicted that atoms should be unstable (because the electrons should spiral into
the nucleus) in very short time periods. What caused this instability in Rutherford's model?
a. The positive charge in the nucleus was too strong for the electrofis to remain in distant
orbits.
b. The attractive force between the positive nucleus and the negative electrons would puil
them together.

c. An accelerating, such as one in uniform circular motion, charge must radiate energy.
d. Circular orbits are unstable for an attractive inverse square force.
e. All of the above.
f. None of the above.
89 .A clean surface of potassium metal will emit electrons when exposed to blue light. If the

intensity of the blue light is increased, the of the ejected electrons will also increase.
a. maximum kinetic energy
b. number
c. average speed
d. average kinetic energy
e. All of the above quantities increase with intensity.
f. None of the above completions yields a true statement.

90. Which of the following is NOT a feature of the Bohr model of the atom?

an quantized electron angular momentum

electrons in planetary-like orbits

quantized energy levels

accelerating electrons that do not radiate

photons emitted when electrons jump from one orbit to another.
All of the above are features of the Bohr model.

None of the features (a) through (e) is a feature of the Bohr model.

Re a0 o
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91. Which of the following is NOT considered to be a success of Bohr's theory of the atom?

a.

b.
c.
d.

e.
f.

Obtaining the numerical values for the spectral lines in hydrogen.

Explaining why there the same line frequencies occur in emission spectra as in
absorption spectra.

Explaining why the frequency distributions in emission spectra are discrete rather
than continuous.

Providing the general qualitative features of the periodic table.

All of the above are considered successes of the Bohr theory.

None of the items (a) through (d) is considered to be a success of the Bohr model.

92. A clean surface of metal will emit electrons when exposed to light. If the color of the light is
changed from red to blue without changing the intensity, the of the ejected
electrons will also increase.

copangos

mass

number

Maximum kinetic energy

charge

All of the quantities listed above will increase with the color change.

None of the quantities (a) through (d)above will increase with the change in color.

93. Bohr gave the following argument why the electron in the hydrogen atom existing only in certain
discrete energy levels

oo ge

This agrees with Newtonian mechanics.

This agrees with Maxwell's equations.

This was implied by the Rutherford atom

All of the above were cited. N

None of the above, Bohr simply postulated it, offering no supportmg rationale,
except that it explained the Hydrogen spectra.

94. Two hydrogen atoms have electrons in the n = 3 energy level. One of the electrons jumps to the
n = 2 level, while the other jumps to the n = 1 level. Which property is the same for the two
photons that are emitted?

© e Ao o

velocity

frequency

energy

color

wave length

All of the above properties are the same for the two photons.

None of the properties (a) through (e) above is the same for the two photons..
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Set of Ten Matching Questions: #95-#104

Place the letter which best matches the numbered phrase into the corresponding
numbered line of your NCS answer sheet.

95 | Newton’s Second Law a =AK.E.)

96 | Newton’s Law of Universal Gravitation b =h*f

97 | Centripetal Force in Uniform Circular Motion | ¢ <=> AS>0

98 | The Impulse-Momentum Theorem: Impulse d =h/p

99 | The Work-Energy Theorem: Work e =mv-/r

100 | First Law of Thermodynamics f =0*f

101 | Second Law of Thermodynamics g =A(ymv)/At

102 | Wave velocity of periodic traveling wave h =F*At

103 | Energy of Photon i =GMm/R”

104 | de Broglie Wavelength of particle j | Qv+ Win = AUinternal

AN

The exam is continued on page 19 and following.....
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The following 16 questions may typically require more computation than those preceding.
Please place the letter for the single most nearly correct answer into the correspondingly
numbered line on you r NCS answer sheet.

105 . You throw a ball vertically to a friend on a balcony 20 m above your launch point
What is the minimum launch speed which guarantees that the ball will reach him?

a. 4m/s

b. 8m/s

c. 20m/s

d. 40m/s

e. None of the above is within 10% of the correct answer.

106. A baseball is hit with a speed of 20 m/s at an angle 30° upward, and has traveled
34.6 m horizontally when it returns to the (level) ground. If another baseball is hit
at the same angle, but with an initial speed of 50 m/s, the second ball will travel,

most nearly, . m__ before it hits the ground.
a. 35m
b. 87.5m
c. 138m
d. 216m
e. 432m
f. None of the above is within 10% of the correct answer.
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107. A 47-kg crate is being pushed across a horizontal floor by a horizontal applied
force of 240 N. If the coefficient of sliding friction is 0.5, and the speed
is 2m/s at time t = 0, how far does the crate move in the next ten seconds,
most nearly ? (Use the approximate value, g = 10 m/s?in your calculation.)

a. 20m
b. 50m
c. 100'm
d 120m
e. 620m

108. Suppose that a satellite is orbiting the earth at a constant distance of 3 earth #
radii from its center. What is its speed? (Take the radius of
the earth to be 6.4X10° m)

29X 10° m/s

45X 10° m/s

29X 10" m/s

45X 10" m/s

29X 10° m/s

45X 10° m/s

None of the above is within 10% of the correct answer.

©@ o Ao oR
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109. A 160-kg satellite orbits a distant planet at a fixed distance of 4000 km and a period
of 280 min. From the radius and period, you calculate the satellite’s acceleration
to be 0.56 m/s>. What is the gravitational force on the satellite, most nearly ?
10’°N
10°N
10°N
10°N
10°N
10'N
None of the above is within 30% of the correct answer

110. A boxcar traveling at 3 m/s approaches a siring of four identical boxears  #
siting stationary on the track, The moving boxcar collides and links with
the stationary cars; and the five move off gether along the track. What
is the final speed of the cars immediately after the collision, mosl
nearly 7 (Y ou may take the mass of each boxcar o be 200000 kg.)

a Sm/s
b. 4m/s
c. 3m/s
d 2m/s
e. lm/s
f. None of the above is within 10%.
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111. A block weighing 20 N is lifted straight upward from rest by applying a
steady force of 32 N. If the block is lifted 5 m, what is the block’s final speed?

a. Sm/s

4 m/s

3 m/s

2m/s

1m/s

Nore of the above is within 10%.

™o o o

112, A cylindrical space habitat with a 100,000-m radios is rotating $o that a person
standing on the inside feels a centripetal acceleration equal to g = 10 mfsee™
What is the tangential speed of a point just inside the cylinder?

10 m/s
10* m/s
10° m/s
10* m/s
10° m/s
10° m/s
None of the above is within 10%.

whoe a0 o
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115. If 200 g of water at 100°C and 300 g of ice at 0°C are mixed in a completely
insulated container, what is the final equilibrium temperature, most nearly ? Recall that
the latent heat of fusion of ice is 80 cal/g.

-10°C

0°C

10°C

20°C

30 °C

None of the above is within 10% of the correct answer.

Mo po o

116. A heat engine takes in 600 J of energy at 1000 K and exhavsts 400 T ae 300 K. What is the
theoretical maximum efficiency (i.c., the Carnot efficiency) for this engine. and what 15 its
actual efficiency, respectively ?

30% and 33%, respectively.

30% and 67%, respectively.

33% and 33%, respectively.

33% and 67%, respectively

67% and 30%, respectively.

67% and 70%, respectively.

70% and 33%, respectively

70% and 67%, respectively

In none of the above are both answers correct within 10% of the value

~ER e a0 OB
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117. An engine takes in 12,600 cal of heat and exhausts 4200 cal of heat each minute it is running.
How much work does the engine do each minute? (Recall that 4.2 J is equivalent to 1 cal.)

1000 cal.

2000 cal.

3000 cal.

4200 cal.

8400 cal.

12,4600 cal.

None of the above is within 10% of the correct answer.

o a0 o

118. The transverse wave speed along a string of length 0.2m fixed at both ends
is 100 m/s. What is the frequency of the third standing wave on this string?

750 Hz

625 Hz

500 Hz

375 Hz

250 Hz

None of the above is correct within 10%.

—o a0 o
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119. The energy levels of the Hydrogen atom are correctly given by the formula of the
Bohr model; as follows: E; = -13.6/n%, wheren=1, 2, 3,.. .gives the lowest orbits.
(The energy units are electron Volts: leV=1.6 X 10" 1.) Calculate the energy
emitted when an electron jumps from the third Bohr orbit to the second orbit.

a 13.6eV

b. 12.teV

c. 34eV

d 19eV

e None of the above is correct within 10%.

120. The radio emission from WTOP has a carrier frequency of 1500 kilo-Hz. What is
the energy of one photon in the emission, most nearly? (Planck’s constant is
h=6.63X 10%Js.)

a. 1077

b. 1027 .

c. 5X10%]

d. 5X10%7

e. None of the above is correct within 10%.

End of exam



