    Unit 4A Test

                                                   Energy and Waves
PLEASE NOTE:  DO NOT WRITE ANYWHERE ON THIS TEST!

WRITE YOUR ANSWERS ON THE SCANTRON FORM ONLY!

USE A NUMBER 2 PENCIL
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
The SI unit for energy is the ____.

	a.
	hertz (Hz)
	c.
	meter per second (m/s)

	b.
	joule (J)
	d.
	kilogram (kg)


____
2.
Work is a transfer of _____.
	a.
	energy.
	c.
	mass.

	b.
	force.
	d.
	motion.


Use the diagram below to answer questions #3-4
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____
3.
Of the solar energy that is transferred to the Earth, MOST of the energy
	a.
	is reflected by the atmosphere.
	c.
	is absorbed by the land and oceans.

	b.
	is absorbed by the atmosphere.
	d.
	Is reflected off the earth’s surface.


____
4.
Of the solar energy that is transferred to the Earth, the LEAST amount of energy
	a.
	is reflected by the atmosphere.
	c.
	is absorbed by the land and oceans.

	b.
	is absorbed by the atmosphere.
	d.
	Is reflected off the earth’s surface.


____
5.
Which of the following devices does not make use of electrical energy?

	a.
	piano
	c.
	toaster

	b.
	radio
	d.
	digital camera


____
6.
Which of the following increases when an object becomes warmer?

	a.
	chemical energy

	b.
	elastic potential energy

	c.
	nuclear energy

	d.
	thermal energy


____
7.
The energy stored in gasoline is

	a.
	chemical energy.
	c.
	mechanical energy.

	b.
	electromagnetic energy.
	d.
	nuclear energy.


____
8.
Walking converts what type of energy into mechanical energy?

	a.
	chemical
	c.
	nuclear

	b.
	electromagnetic
	d.
	thermal


____
9.
Solar cells convert what type of energy into electrical energy?

	a.
	chemical
	c.
	nuclear

	b.
	electromagnetic
	d.
	thermal


Use the diagrams below to answer questions #10-12.
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               Diagram A





      Diagram B
____
10.
Which of the following best describes the flow of energy in Diagram A?
	a.
	Battery transfers light energy to the light, which transfers light energy to the surroundings.

	b.
	Battery transfers electric energy to the light, which transfers electric energy back to the battery.

	c.
	Battery transfers electric energy to the light, which transfers light energy to the surroundings.

	d.
	Battery transfers electric energy to the light, which transfers electric energy to the surroundings.


____
11.
Diagram B provides the actual energy output of Diagram A.  According to Diagram B, the total energy output of the battery is
	a.
	200 J.
	c.
	90 J.

	b.
	100 J.
	d.
	10 J.


____
12.
According to Diagram B, most of the energy of the light bulb is transformed into
	a.
	electric energy.

	b.
	light energy.

	c.
	heat energy.

	d.
	None of the above


____
13.
Which of the following statements is true according to the law of conservation of energy?

	a.
	Energy cannot be created.

	b.
	Energy cannot be destroyed.

	c.
	Energy can be converted from one form to another.

	d.
	All of the above


____
14.
According to the law of conservation of energy, the total amount of energy in the universe ____.

	a.
	remains constant
	c.
	increases

	b.
	changes constantly
	d.
	decreases


____
15.
The energy of motion is called

	a.
	kinetic energy.
	c.
	thermal energy.

	b.
	potential energy.
	d.
	work.


____
16.
The mechanical energy of an object equals its

	a.
	chemical energy plus its nuclear energy.

	b.
	kinetic energy plus its potential energy.

	c.
	nuclear energy.

	d.
	thermal energy.


____
17.
A bus engine transfers chemical potential energy into ____ so that the bus moves.

	a.
	thermal energy
	c.
	electrical energy

	b.
	gravitational potential energy
	d.
	kinetic energy


____
18.
You can calculate gravitational potential energy by using the equation ____.

	a.
	GPE (J) = ½ x m (kg) x ½ x h (m)

	b.
	GPE (J) = m (kg) x 9.8 m/s2 x h (m)

	c.
	GPE (J) = h (m) x 9.8 m/s2

	d.
	GPE (J) = ½ x h (m) x v (m/s)
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____
19.
Which of the following is an example of an object with elastic potential energy?

	a.
	[image: image11.jpg]


a wind-up toy that has been wound up

	b.
	a compressed basketball

	c.
	a stretched rubber band

	d.
	[image: image12.jpg]


all of the above


____
20.
A 4-kilogram cat is resting on top of a bookshelf that is 3 meters high. What is the cat’s gravitational potential energy relative to the floor if the acceleration due to gravity is 9.8 m/s2?

	a.
	7 J
	c.
	29 J

	b.
	12 J
	d.
	118 J


____
21.
You can calculate kinetic energy by using the equation ____.

	a.
	KE (J) = m (kg) x 9.8 m/s2 x h (m)
	c.
	KE (J) = ½ x m (kg) x v2 (m2/s2)

	b.
	KE (J) = v2 (m2/s2) x h (m)
	d.
	KE (J) = 9.8 m/s2 x ½ x m (kg)


____
22.
A small 20-kilogram canoe is floating downriver at a speed of 2 m/s. What is the canoe’s kinetic energy?

	a.
	22 J
	c.
	80 J

	b.
	40 J
	d.
	400 J


Use the diagram below to answer questions #23-24.
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____
23.
The image above represents a ball sitting on the edge of a table at four different heights.  Which ball has the greatest potential energy?
	a.
	Ball A
	c.
	Ball C

	b.
	Ball B
	d.
	Ball D


____
24.
Which ball from above has the least potential energy?
	a.
	Ball A
	c.
	Ball C

	b.
	Ball B
	d.
	Ball D


[image: image14.png]



____
25.
Use the diagram above of the swinging pendulum to determine at which point(s) the pendulum bob has the greatest amount of kinetic energy.
	a.
	Positions A and E
	c.
	Position C

	b.
	Position B
	d.
	Positions D and E


____
26.
A wave will travel only as long as it has ____ to carry.

	a.
	energy
	c.
	amplitude

	b.
	mass
	d.
	matter


____
27.
A sound wave is an example of a

	a.
	transverse wave.
	c.
	standing wave.

	b.
	compressional wave.
	d.
	surface wave.


Use the diagram below to answer questions #28-30.
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____
28.
Letter A represents
	a.
	the wave’s amplitude.
	c.
	the wave’s trough.

	b.
	the wave’s crest.
	d.
	the wave’s wavelength.


____
29.
Letter B represents
	a.
	the wave’s amplitude.
	c.
	the wave’s trough.

	b.
	the wave’s crest.
	d.
	the wave’s wavelength.


____
30.
Letter C represents
	a.
	the wave’s amplitude.
	c.
	the wave’s trough.

	b.
	the wave’s crest.
	d.
	the wave’s wavelength.


____
31.
When you squeeze together the coils of a spring and then release them, you are creating a ________________________ wave.

	a.
	transverse
	c.
	water

	b.
	compressional
	d.
	seismic


____
32.
You are creating a transverse wave on a spring (see Figure 1 below). If you start shaking the spring more slowly, the wavelength of the resulting wave will ____ (see Figure 2 below).

	a.
	increase
	c.
	remain the same

	b.
	decrease
	d.
	depend on the amplitude


 Figure 1


         
        Figure 2
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____
33.
Waves in which the particles of the medium move only in the same direction as the motion of the wave are ____ waves.

	a.
	transverse
	c.
	water

	b.
	compressional
	d.
	seismic


____
34.
The energy a wave carries is measured by its ____.

	a.
	wavelength
	c.
	amplitude

	b.
	frequency
	d.
	speed


____
35.
A mechanical wave moves through a medium, which can be

	a.
	a liquid.
	c.
	a gas.

	b.
	a solid.
	d.
	all of the above


____
36.
Transverse and compressional waves both

	a.
	have compressions and rarefactions.

	b.
	transfer energy through a medium.

	c.
	move at right angles to the vibration of the medium.

	d.
	are capable of moving the medium a long distance.


____
37.
Which type of mechanical wave needs a source of energy to produce it?

	a.
	a transverse wave
	c.
	a surface wave

	b.
	a compressional wave
	d.
	all of the above
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____
38.
The diagram above shows a wave’s movement during 1 second. What is the frequency of this wave?

	a.
	2 hertz
	c.
	0.5 second

	b.
	2 meters/second
	d.
	1 hertz


____
39.
To determine the speed of a wave, you would use which of the following formulas?

	a.
	speed = frequency x amplitude
	c.
	speed = wavelength x amplitude

	b.
	speed = wavelength x frequency
	d.
	speed = wavelength x period


____
40.
A wave has a wavelength of 10 mm and a frequency of 5.0 hertz. What is its speed?

	a.
	50 mm/s
	c.
	2.0 mm/s

	b.
	50 hertz/s
	d.
	0.50 mm/s



Use the diagrams below to answer questions #41-43.

____
41.
Which wave below has the lowest amplitude?
	a.
	Wave A
	c.
	Wave C

	b.
	Wave B
	d.
	Wave D


____
42.
Which of the following is true regarding Wave C and Wave D?
	a.
	Wave C has a higher frequency than Wave D
	c.
	Wave C has a shorter wavelength than Wave D

	b.
	Wave D has a higher frequency than Wave C
	d.
	None of the above can be determined by the diagrams below


____
43.
The diagrams below represent what type of wave?
	a.
	Compressional wave
	c.
	Transverse wave

	b.
	Longitudinal wave
	d.
	Sound wave
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Read the passage below and use the diagram to answer questions #44-46.
Roller coasters are among the most popular amusement park rides.  They are exhilarating and thrilling to the people who ride them.  How a roller coaster works is quite simple:

1. Almost all roller coasters start by going up a hill.  The coaster is pulled up the hill by a moving chain.  A motor provides the energy for the moving chain.  The energy from the motor is transferred to the coaster.

2. At the top of the hill, the coaster has stored energy.  It has the most stored energy on the first hill.  As the coaster goes over the top of the hill, the chain is released and the coaster falls freely on the tracks.

3. As the coaster moves rapidly down the first hill, its stored energy changes into energy of motion.  It has energy of motion because it is moving.  This energy of motion carries it to the top of the next hill.

4. The energy of motion is converted back into stored energy when the coaster reaches the top of the second hill.  As it goes down the second hill, the stored energy is again changed into energy of motion.  This happens over and over on each hill until the coaster reaches the station and is stopped by the coaster’s operator.

Note:  Each hill of a roller coaster must be smaller than the one before it for the coaster to have enough energy to make it over all of the hills.  The coaster loses some of its energy between hills because of track friction and air resistance.

____
44.
Which number on the diagram shows the roller coaster at the point where it has the most stored energy?
	a.
	1
	c.
	3

	b.
	2
	d.
	4


____
45.
Which statement from the passage is an opinion?
	a.
	A motor provides the energy for the moving chain.

	b.
	Almost all roller coasters start by going up a hill.

	c.
	They are exhilarating and thrilling to the people who ride them.

	d.
	The energy from the motor is transferred to the coaster.


____
46.
What is the meaning of the word friction in the note at the end of the passage?
	a.
	Floating

	b.
	Rubbing

	c.
	Slipping

	d.
	Gliding


Unit 4A - Energy and Waves

Answer Section
MULTIPLE CHOICE

1.
ANS:
D
DIF:
Webb's Depth of Knowledge I
OBJ:
1/1


2.
ANS:
B
DIF:
Webb's Depth of Knowledge I
OBJ:
1/1


3.
ANS:
C
DIF:
Webb's Depth of Knowledge I
OBJ:
1/2


4.
ANS:
B
DIF:
Webb's Depth of Knowledge I
OBJ:
1/4


5.
ANS:
A
DIF:
Webb's Depth of Knowledge I
OBJ:
2/1


6.
ANS:
D
DIF:
Webb's Depth of Knowledge I
OBJ:
2/1


7.
ANS:
A
DIF:
Webb's Depth of Knowledge I
OBJ:
2/3


8.
ANS:
A
DIF:
B
OBJ:
1/1


9.
ANS:
B
DIF:
B
OBJ:
1/3


10.
ANS:
B
DIF:
B
OBJ:
1/3


11.
ANS:
A
DIF:
B
OBJ:
2/2


12.
ANS:
C
DIF:
B
OBJ:
2/3


13.
ANS:
C
DIF:
B
OBJ:
2/3


14.
ANS:
C
DIF:
A
OBJ:
2/2


15.
ANS:
A
DIF:
L1
OBJ:
15.1.1


16.
ANS:
A
DIF:
L1
OBJ:
15.1.2


17.
ANS:
B
DIF:
L2
OBJ:
15.1.2


18.
ANS:
D
DIF:
L1
OBJ:
15.1.3


19.
ANS:
D
DIF:
L1
OBJ:
15.1.4


20.
ANS:
D
DIF:
L1
OBJ:
15.1.5
STO:
IV.3.HS.2


21.
ANS:
A
DIF:
L1
OBJ:
15.1.5
STO:
IV.3.HS.2


22.
ANS:
A
DIF:
L2
OBJ:
15.2.1
STO:
IV.3.HS.2


23.
ANS:
B
DIF:
L2
OBJ:
15.2.1
STO:
IV.3.HS.2


24.
ANS:
D
DIF:
L1
OBJ:
15.2.2
STO:
IV.3.HS.2


25.
ANS:
B
DIF:
L1
OBJ:
15.2.3
STO:
IV.3.HS.2


26.
ANS:
B
DIF:
L2
OBJ:
15.2.3
STO:
IV.3.HS.2


27.
ANS:
D
DIF:
L1
OBJ:
17.1.1
STO:
IV.4.HS.3


28.
ANS:
B
DIF:
L2
OBJ:
17.1.2
STO:
IV.4.HS.3


29.
ANS:
D
DIF:
L1
OBJ:
17.1.2
STO:
IV.4.HS.3


30.
ANS:
A
DIF:
L1
OBJ:
17.2.1
STO:
IV.4.HS.3


31.
ANS:
B
DIF:
L1
OBJ:
17.2.2


32.
ANS:
A
DIF:
L2
OBJ:
17.2.2


33.
ANS:
D
DIF:
L1
OBJ:
17.2.3


34.
ANS:
D
DIF:
L2
OBJ:
17.2.3


35.
ANS:
B
DIF:
L1
OBJ:
17.4.1
STO:
IV.4.HS.1, IV.4.HS.3

SHORT ANSWER

36.
ANS:


D

DIF:
Webb's Depth of Knowledge I
OBJ:
1/1


37.
ANS:


C

DIF:
Webb's Depth of Knowledge I
OBJ:
1/1


38.
ANS:


B, A, C

DIF:
B
OBJ:
2/1


39.
ANS:


period and frequency

DIF:
L2
OBJ:
17.2.1
STO:
IV.4.HS.3

PROBLEM

40.
ANS:


1/2 mv2 = 1/2 (18 + 62)(7)2 = 1,960 J

DIF:
Webb's Depth of Knowledge II
OBJ:
1/2


41.
ANS:


1/2 mv2 = 1/2 (20 + 50)(8)2 = 2,290 J

DIF:
Webb's Depth of Knowledge II
OBJ:
1/2


42.
ANS:


(m)(9.8)(h) = (70)(9.8)(3) = 2,058 J

DIF:
Webb's Depth of Knowledge II
OBJ:
1/4


43.
ANS:


(m)(9.8)(h) = (90)(9.8)(4) = 3,528 J

DIF:
Webb's Depth of Knowledge II
OBJ:
1/4


44.
ANS:


V = d/t = 4.4 m/2.0 s = 2.2 m/s

DIF:
A
OBJ:
2/4


45.
ANS:


v = f = 2.0 Hz  10 m = 20 m/s

DIF:
A
OBJ:
2/4


46.
ANS:
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 225,000 J

DIF:
L2
OBJ:
15.1.2


47.
ANS:
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 = 11 J

decreased by 11 J

DIF:
L2
OBJ:
15.1.4


48.
ANS:
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DIF:
L2
OBJ:
15.2.3
STO:
IV.3.HS.2


49.
ANS:
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DIF:
L2
OBJ:
15.2.4

OTHER

50.
ANS:


5 J; because the block gained 5 joules of energy, the spring had to do 5 joules of work on the block.

DIF:
L1
OBJ:
15.1.1


51.
ANS:


elastic potential energy

DIF:
L1
OBJ:
15.1.3


52.
ANS:


The elastic potential energy of the spring has decreased.

DIF:
L1
OBJ:
15.1.5
STO:
IV.3.HS.2


53.
ANS:


The block’s kinetic energy would be less. Some of the elastic potential energy of the compressed spring would be converted into thermal energy due to friction. As a result, less of the springs’s elastic potential energy would be converted into kinetic energy of the block.

DIF:
L1
OBJ:
15.2.2
STO:
IV.3.HS.2


54.
ANS:


The block’s kinetic energy has increased.

DIF:
L1
OBJ:
15.2.3
STO:
IV.3.HS.2


55.
ANS:


C

DIF:
L2
OBJ:
15.1.3


56.
ANS:


The gravitational potential energy of the ball is the same at both locations; the height is the same.

DIF:
L2
OBJ:
15.1.3


57.
ANS:


No; since the ball is always moving to the right between locations A and F, at every point between A and F, the ball has kinetic energy. Because the ball has kinetic energy at each point, it has some mechanical energy at each point.

DIF:
L2
OBJ:
15.1.5
STO:
IV.3.HS.2


58.
ANS:


No; because the ball does not reach the same height each time it bounces, its maximum gravitational potential energy is decreasing from one bounce to the next. Because its gravitational potential energy decreases and its maximum kinetic energy does not increase, the total mechanical energy must be decreasing.

DIF:
L2
OBJ:
15.2.2
STO:
IV.3.HS.2


59.
ANS:


The kinetic energy is less before the second bounce. Since its gravitational potential energy is zero each time it strikes the floor, its kinetic energy equals its total mechanical energy. Because the total mechanical energy has decreased with the first bounce, its kinetic energy has decreased as it strikes the floor just before the second bounce.

DIF:
L2
OBJ:
15.2.3
STO:
IV.3.HS.2


60.
ANS:


a longitudinal wave; a transverse wave

DIF:
L1
OBJ:
17.1.3
STO:
IV.4.HS.3


61.
ANS:


Both waves are started by application of a force. However, wave A, the longitudinal wave, is started by a back-and-forth, or push-and-pull, movement in the same direction as the resulting wave movement, while wave B, the transverse wave, is started by an up-and down movement that is at right angles to the resulting direction in which the wave travels.

DIF:
L1
OBJ:
17.1.2
STO:
IV.4.HS.3


62.
ANS:


Compressions in wave A correspond to crests in wave B. Rarefactions in wave A correspond to troughs in wave B. Each of these conditions represents an extreme in which the coil is being displaced from its rest position.

DIF:
L1
OBJ:
17.1.2, 17.1.3, 17.1.4

STO:
IV.4.HS.3


63.
ANS:


In wave A, one wavelength equals the distance between center of a compression in the spring toy and the corresponding location in the next compression. Wavelength is the distance between a point on one wave and the same point on the next cycle of waves.

DIF:
L1
OBJ:
17.2.1
STO:
IV.4.HS.3


64.
ANS:


In a sound wave in air, the compressions consist of regions of bunched-up air, while the rarefactions consist of regions in which the molecules are more spread out.

DIF:
L1
OBJ:
17.4.1
STO:
IV.4.HS.1, IV.4.HS.3



65.
ANS:


Wave B has an amplitude that is one half the amplitude of wave A.

DIF:
L2
OBJ:
17.2.3


66.
ANS:


The force that caused wave A added more energy to the wave than the force that caused wave B.

DIF:
L2
OBJ:
17.1.2, 17.2.3


STO:
IV.4.HS.3


67.
ANS:


The wavelength in E will be one half that of the wavelength in D; it will be one fourth that of the wavelength in C.

DIF:
L2
OBJ:
17.2.1
STO:
IV.4.HS.3


68.
ANS:


Wave D has a frequency twice that of wave C; Therefore, the wavelength in wave D is one half that of wave C.

DIF:
L2
OBJ:
17.2.1
STO:
IV.4.HS.3


69.
ANS:


Between wave C and wave D, frequency doubles, but wavelength is halved. Wavelength is inversely proportional to frequency.

DIF:
L2
OBJ:
17.2.1
STO:
IV.4.HS.3

