Work and Energy Review
Multiple Choice
Identify the letter of the choice that best completes the statement or answers the question.
____
1.
Work is a transfer of

	a.
	energy.
	c.
	mass.

	b.
	force.
	d.
	motion.


____
2.
What is transferred by a force moving an object through a distance?

	a.
	force
	c.
	motion

	b.
	mass
	d.
	energy


____
3.
The energy of motion is called

	a.
	kinetic energy.
	c.
	thermal energy.

	b.
	potential energy.
	d.
	work.


____
4.
A small 30-kilogram canoe is floating downriver at a speed of 2 m/s. What is the canoe’s kinetic energy?

	a.
	32 J
	c.
	120 J

	b.
	60 J
	d.
	900 J


____
5.
A 12-kg sled is moving at a speed of 3.0 m/s. At which of the following speeds will the sled have twice as much kinetic energy?

	a.
	1.5 m/s
	c.
	6.0 m/s

	b.
	4.2 m/s
	d.
	9.0 m/s


____
6.
An object’s gravitational potential energy is directly related to all of the following EXCEPT

	a.
	its height relative to a reference level.
	c.
	its speed.

	b.
	its mass.
	d.
	the acceleration due to gravity.


____
7.
Which of the following is an example of an object with elastic potential energy?

	a.
	a wind-up toy that has been wound up
	c.
	a stretched rubber band

	b.
	a compressed basketball
	d.
	all of the above


____
8.
Why is the gravitational potential energy of an object 1 meter above the moon’s surface less than its potential energy 1 meter above Earth’s surface?

	a.
	The object’s mass is less on the moon.

	b.
	The object’s weight is more on the moon.

	c.
	The moon’s acceleration due to gravity is less.

	d.
	both a and c


____
9.
A 4-kilogram cat is resting on top of a bookshelf that is 2 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.
	6 J
	c.
	20 J

	b.
	8 J
	d.
	78 J


____
10.
The gravitational potential energy of an object is always measured relative to the

	a.
	location where the object’s kinetic energy is zero.

	b.
	position of maximum mechanical energy.

	c.
	reference level from which the height is measured.

	d.
	surface of Earth.


____
11.
Which of the following increases when an object becomes warmer?

	a.
	chemical energy
	c.
	nuclear energy

	b.
	elastic potential energy
	d.
	thermal energy


____
12.
The energy stored in gasoline is

	a.
	chemical energy.
	c.
	mechanical energy.

	b.
	electromagnetic energy.
	d.
	nuclear energy.


____
13.
Walking converts what type of energy into mechanical energy?

	a.
	chemical
	c.
	nuclear

	b.
	electromagnetic
	d.
	thermal


____
14.
Nuclear power plants are designed to convert nuclear energy into what type of energy?

	a.
	chemical
	c.
	geothermal

	b.
	electrical
	d.
	mechanical


____
15.
Solar cells convert what type of energy into electrical energy?

	a.
	chemical
	c.
	nuclear

	b.
	electromagnetic
	d.
	thermal


____
16.
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


____
17.
If no friction acts on a diver during a dive, then which of the following statements is true?

	a.
	The total mechanical energy of the system increases.

	b.
	Potential energy can be converted into kinetic energy but not vice versa.

	c.
	(KE+ PE)beginning = (KE + PE)end

	d.
	all of the above


____
18.
The mechanical energy of an object equals its

	a.
	chemical energy plus its nuclear energy.
	c.
	nuclear energy.

	b.
	kinetic energy plus its potential energy.
	d.
	thermal energy.
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Figure 15-1
____
19.
The kinetic energy of the pendulum bob in Figure 15-1 increases the most between locations

	a.
	A and B.
	c.
	B and D.

	b.
	A and C.
	d.
	C and D.


____
20.
The equation E = mc2 relates energy and

	a.
	force.
	c.
	mass.

	b.
	gravity.
	d.
	work.


____
21.
In which of the following does Einstein’s famous equation apply?

	a.
	chemical reactions
	c.
	electromagnetic energy conversions

	b.
	collisions between objects
	d.
	nuclear fission and fusion reactions


____
22.
Nonrenewable energy resources include all of the following EXCEPT

	a.
	coal.
	c.
	oil.

	b.
	hydrogen fuel cells.
	d.
	uranium.


____
23.
Fossil fuels currently account for the majority of the world’s energy use because they are

	a.
	distributed evenly throughout the world.

	b.
	nonpolluting.

	c.
	relatively inexpensive and readily available.

	d.
	renewable energy resources.


____
24.
A drawback of solar energy is that it

	a.
	cannot be converted directly into electrical energy.

	b.
	depends on the climate.

	c.
	produces water pollution.

	d.
	is not a renewable resource.


Completion
Complete each sentence or statement.

25.
Energy of an object increases when ____________________ is done on the object.

26.
Energy and work are measured in the SI unit called the ____________________.

27.
The kinetic energy of an object is proportional to the square of its ____________________.

28.
Energy that is stored due to position or shape is called ____________________ energy.

29.
The process of changing energy from one form to another is called energy ____________________.

30.
“Energy cannot be created or destroyed” is a statement of the law of ___________________________________.

31.
In the equation E = mc2, c is the speed of ____________________.

32.
Energy resources that exist in limited amounts and, once used, cannot be replaced except over the course of millions of years are called ____________________ energy resources.
Short Answer

33.
What evidence is there that energy is transferred as a golf club does work on a golf ball?






34.
Show that the unit “kg[image: image2.png]


m2/s2,” calculated from the kinetic energy equation, is equivalent to a joule.






35.
Sled A (with its riders) has twice the mass of Sled B (with its riders). If both sleds have the same kinetic energy, which sled is moving faster? Explain your answer.





Problem

36.
What is the kinetic energy of a 74.0-kg sky diver falling at a terminal velocity of 52.0 m/s? Show your work.








37.
A 0.49-kg squirrel jumps from a tree branch that is 3.6 m high to the top of a bird feeder that is 1.5 m high. What is the change in gravitational potential energy of the squirrel? (The acceleration due to gravity is 9.8 m/s2.) Show your work.








38.
A small dog is trained to jump straight up a distance of 1.1 m. How much kinetic energy does the 7.7-kg dog need to jump this high? (The acceleration due to gravity is 9.8 m/s2.) Show your work.








39.
In a nuclear reaction, an amount of matter having a mass of 1.0  10–14 kg is converted into energy, which is released. How much energy is released? (The speed of light is 3.0  108 m/s.) Show your work.
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1.
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A
DIF:
L1
OBJ:
15.1.1

2.
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D
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15.1.1
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A
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OBJ:
15.1.2
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ANS:
B
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L2
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5.
ANS:
B
DIF:
L2
OBJ:
15.1.2
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ANS:
C
DIF:
L1
OBJ:
15.1.3

7.
ANS:
D
DIF:
L1
OBJ:
15.1.3

8.
ANS:
C
DIF:
L2
OBJ:
15.1.3

9.
ANS:
D
DIF:
L1
OBJ:
15.1.4

10.
ANS:
C
DIF:
L2
OBJ:
15.1.4

11.
ANS:
D
DIF:
L1
OBJ:
15.1.5

12.
ANS:
A
DIF:
L1
OBJ:
15.1.5

13.
ANS:
A
DIF:
L2
OBJ:
15.2.1

14.
ANS:
B
DIF:
L1
OBJ:
15.2.1

15.
ANS:
B
DIF:
L2
OBJ:
15.2.1

16.
ANS:
D
DIF:
L1
OBJ:
15.2.2

17.
ANS:
C
DIF:
L2
OBJ:
15.2.2

18.
ANS:
B
DIF:
L1
OBJ:
15.2.3

19.
ANS:
C
DIF:
L2
OBJ:
15.2.3

20.
ANS:
C
DIF:
L1
OBJ:
15.2.4

21.
ANS:
D
DIF:
L1
OBJ:
15.2.4

22.
ANS:
B
DIF:
L2
OBJ:
15.3.1

23.
ANS:
C
DIF:
L2
OBJ:
15.3.1

24.
ANS:
B
DIF:
L1
OBJ:
15.3.1, 15.3.2


COMPLETION

25.
ANS:
work
DIF:
L1
OBJ:
15.1.1

26.
ANS:
joule
DIF:
L2
OBJ:
15.1.1

27.
ANS:
speed
DIF:
L2
OBJ:
15.1.2

28.
ANS:
potential
DIF:
L1
OBJ:
15.1.3

29.
ANS:
conversion
DIF:
L1
OBJ:
15.2.1

30.
ANS:
conservation of energy
DIF:
L1
OBJ:
15.2.2

31.
ANS:
light
DIF:
L1
OBJ:
15.2.4

32.
ANS:
nonrenewable
DIF:
L1
OBJ:
15.3.1
SHORT ANSWER

33.
ANS:


The kinetic energy of the golf ball suddenly increases as the club strikes it.
DIF:
L1
OBJ:
15.1.1

34.
ANS:


kg[image: image3.png]


m2/s2 = ( kg[image: image4.png]


m/s2)[image: image5.png]


m = N[image: image6.png]


m = J
DIF:
L2
OBJ:
15.1.1

35.
ANS:


Sled B; it has less mass.
DIF:
L2
OBJ:
15.1.2
PROBLEM

36.
ANS:


[image: image7.png]!
3 (M.0k)(520mis)’ 2(74 kg)(2704 m?/s¥) =100, 000 ]





DIF:
L2
OBJ:
15.1.2

37.
ANS:


[image: image8.png]0.49kg)(9.8 m's®)(3.6 m— 1.5m)




 = 10 J

decreased by 10 J
DIF:
L2
OBJ:
15.1.4

38.
ANS:
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KE= mgh=(7.7kg)(9.8 m/s)(1.1 m)=83J




DIF:
L2
OBJ:
15.2.3

39.
ANS:


[image: image10.png]1.0x 107 kg)(30 x 10° mfs)®=9.0x 10%J





DIF:
L2
OBJ:
15.2.4

