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I.  MULTIPLE CHOICE (20 questions - 1 pt. each)

Choose the best answer

1.  The basic energy resource that fueled the ‘industrial revolution’ was a form of

a. nuclear energy

b. radiant energy

c. chemical energy

d. thermal energy

2. Under what condition can a force act on an object and yet do no work on that object?

a. If the object moves with no acceleration

b. If the object does not move

c. If the net force on the object is zero.

d. If the force operates at a constant (unchanging) power.

e. Nonsense-- any force on an object must do work on that object.

3.  Suppose you slowly, and at constant speed, lift a book weighing 12N from the floor (height 0) to a shelf (height 2 meters).  Neglect air resistance.  While you are lifting, the net force on the book is

a. less than 12N, by an amount that depends on the speed of lifting.  

b. more than 12 N, by an amount that depends on the speed of lifting.

c. 12N directed upward

d. 12N directed downward

e. zero

4.  One joule (energy) is the same as one

a. watt-meter

b. Newton-meter

c. meter per second squared

d. Newton-second

e. kilowatt-hour

5.  “Energy” could best be defined as

a. the ability to do work

b. matter in motion

c. the amount of force a system is capable of exerting

d. stored momentum

e. the ability to exert power

6.  The type of energy that a swinging pendulum has at the high point of its swing is

a. elastic

b. kinetic

c. thermal

d. gravitational

e. radiant

7.  The type of energy that a swinging pendulum has at the low point of its swing is

a. elastic

b. kinetic

c. thermal

d. gravitational

e. radiant

8.  The energy conversion represented by an automobile speeding up along a level road is

a. chemical to gravitational

b. thermal to chemical

c. kinetic to chemical

d. gravitational to kinetic

e. chemical to kinetic

9.  One situation where the principle of the conservation of energy is violated is

a. for atomic-sized particles

b. for very fast-moving particles

c. near black holes

d. all of the above

e. nonsense-- no violations of this principle have been observed

10.  Chemical energy is transformed into gravitational energy when

a. a car accelerates

b. a leaf undergoes photosynthesis

c. a block slides downhill

d. water evaporates

e. a person walks uphill

11.  When you touch a piece of ice,

a. work flows from your hand to the ice

b. work flows from the ice to your hand

c. chemical energy flows from the ice to your hand

d. thermal energy flows from the ice to your hand

12.  According to the second law of thermodynamics,

a. thermal energy flows spontaneously from low temperatures to high temperatures

b. thermal energy flows spontaneously from high temperatures to low temperatures

c. the amount of energy going into any thermodynamic process must exactly equal the amount of energy coming out of that process

d. thermal energy cannot flow spontaneously

13.  The biggest reason that heat engines are far from 100% efficient is

a. the first principle of thermodynamics

b. the second principle of thermodynamics

c. friction

d. gravitational forces

e. Murphy’s Law

14.  Which of the following is not a heat engine?

a. automobile engine

b. coal-fired electric generating plant

c. nuclear electric plant

d. hydro-electric generating plant

e. steam locomotive

15.  Which of the following determines the musical note produced by a sound wave?

a. the wavelength of the wave

b. the frequency of the wave

c. the period of the wave

d. all of these are related and determine the note

e. none of the above

16.  Which of the following describes a heat engine?

a. heat(work + exhaust

b. work(heat+exhaust

c. heat+work(exhaust

d. exhaust(heat+work

e. heat+exhaust(work

17.  In comparing two waves of the same type and same amplitude, the one with the longer wavelength would have

a. higher energy

b. lower frequency

c. higher frequency

d. both higher energy and higher frequency

e. both higher energy and lower frequency

18.  Two brief waves or “pulses” are send down a rope, in opposite directions.  Pulse A is 1 cm in height and pulse B is -2 cm in height.  When they meet, they will create

a. a disturbance 3 cm high

b. a disturbance -3 cm high

c. a disturbance 1 cm high 

d. a disturbance -1 cm high

e. no disturbance, because they cancel

19.  Which of the following is a true “wave” as physicists describe the term:

a. light

b. water flowing downhill into a mountain stream

c. ocean waves coming into a beach

d. none of the above

20.  What is the difference between visible light waves and radio waves?

a. Visible light waves can travel in a vacuum, while radio waves must travel through a medium

b. Radio waves can travel in a vacuum, while visible light waves must travel through a medium

c. Visible light waves are electromagnetic waves, while radio waves are not

d. Radio waves are electromagnetic waves, while visible light waves are not

e.  Visible light waves have a higher frequency than radio waves

II.  WORD PROBLEMS (10 pts. each - 4 problems)

1.  You push a 2kg book across a table at a constant speed.  

a.  What is the net force on the book?

b. If the force of friction is 6N, what is the force you exert on the book?

c. If you push the book 2m, what is the amount of work you do on the book?

2.  Your TA, who weighs 550 N, sits in a swing.  You pull the swing back so that it is 2m above its low point, and release it. 

a. What form of energy, and how much energy, does she have when she is pulled back and held at rest?

b. What form of energy, and how much energy, does she have as she swings through the low point?  (Neglect air resistance and friction of the swing’s moving parts).

c. Still assuming no air resistance or friction, how high should she be when she has swung forward to her high point?

d. If we took air resistance and friction into consideration, would this number be higher or lower?

3.  In one cycle of its operation, a heat engine consumes 1500 Joules of energy while performing 300 Joules of work. 

a. What is the heat engine’s efficiency?

b. How much energy is exhausted in each cycle?

c. A group of Physics 100 students announce that they have fixed that same heat engine, so that it now produces 1500 Joules of energy.  They want extra credit for this accomplishment.  Should they get the extra credit?  Why or why not?

4.  Suppose the velocity of sound in air is 345 m/s, and the wavelength of a particular sound wave is 23 mm.

a.  What is the wavelength in meters?

b.  What is the frequency of the sound wave?

c.  What is the period of the sound wave?

d.  Given the frequency in part c), would you be able to hear this sound?

III. SHORT ANSWER (10 Questions - 4 pts. each)

1.  Draw a diagram of a heat engine

2.  Name the main type of energy possessed by each of the following:

a. dynamite

b. water at rest behind a dam

c. a bow about to release an arrow

d. a wooden match

e. food

3.  a. Would a baseball have greater gravitational energy at 100 km high or 1000 km high?

b. Would the gravitational energy of a satellite be increased or decreased by moving it from an orbit that is 6000 km high to an orbit that is 12000 km high?

c. Does a satellite have a larger gravitational force acting on it when it is 6000 km high or 12000 km high?

4.  State the second law of thermodynamics.

5.  Use the second law of thermodynamics to explain the following:

a.  ice melting in a beverage

b. your hands warming up when you hold a cup of hot chocolate

c.  your hands getting cold when you hold a glass of ice water

6.  Draw a graph of a sound wave.  Label the amplitude.

7.  Which has a longer wavelength?

a. Red light or blue light?

b. AM or FM radio waves?

c. Infared or Xrays?

d. Green light or microwave radiation?

8.  Wave A and wave B have the same length, speed, frequency, and period, but move in opposite directions.  The amplitude of wave A is A and the amplitude of wave B is B.

a.  Suppose B = A.  Draw a picture of the waves before they collide.

b.  Suppose B = A.  Draw a picture of the waves as they collide.

c.  Suppose B = -A.  Draw a picture of the waves before they collide.

d. Suppose B = -A.  Draw a picture of the waves as they collide.

9.  Describe the transformation of energy in the following processes: 

a.  A person eats a cheeseburger, climbs up a ladder, and then slides down a slide.

b.  The sun’s energy allows plants to grow (photosynethesis).  The plants are eaten by a UR squirrel, who uses the energy to run into the road, in front of an oncoming vehicle.  The poor squirrel is hit by the car, dies, and decomposes.

10.  Charges Q1 and Q2 are placed along a line, at a distance R apart from one another.

a. If Q1 = Q2 and R = 1 mm, what happens to the charges?

b. If Q1 = -Q2 and R = 1mm, what happens to the charges?

c. Which force is greater: the force between two positive charges 1 mm apart or between two positive charges 1 cm apart?

d.  Which force is greater: the force between a positive and negative charge 1 cm apart or between two negative charges 1 mm apart?
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