
Physical Science

Final Exam
Place your name on the line corresponding to the hour you took the exam.

1. _______________________

2. _______________________

3. _______________________

4. _______________________

5. _______________________

6. _______________________

Energy Types
1. What is the metric unit for energy?

a. m/s/s

b. miles per  hour

c. Kilograms

d. Joules

2. What is the formula for gravitational potential energy (PEg)?

a. PEg = ½ mv2
b. PEg = mgh

c. PEg = Joules

d. PEg = 25 Kg

3. Which best defines potential energy?

a. Energy that is in motion.

b. Energy that does not appear to be obvious.

c. Energy that is stored in some form for later use.

d. Energy that does not affect the large scale movement of the object.

4. Which of the following would not be considered PE?


a. A book high on a shelf.

b. A book falling from a shelf.

c. Chemical energy in the fat cells of a human body.

d. A compressed spring inside the shocks of a car.
5. The number 9.8 represents

a. The amount of mass a proton has.

b. The speed at which objects stop falling. 
c. The rate at which objects accelerate when they are falling.

d. The speed at which objects fall.

6. Which is the unit that goes with the number in the question above?

a. miles per  hour

b. m/s/s

c. Kilograms

d. Joules

7. Which is closest to the potential energy of a 2 Kg book sitting on the top of a cabinet, .6 m from the floor?  

a.  .6 J

b. 1.2 J

c. 12 J
d. 120 J

8. In the potential energy formula, if I double the mass of the object, the PE

a. Is cut in half.

b. Doubles

c. Triples

d. Quadruples

9. What is the formula for kinetic energy (KE)?

a. KE = ½ mv2
b. KE = mgh

c. KE = Joules

d. KE = 25 Kg

10. Which best defines kinetic energy?

a. Energy that is in motion.

b. Energy that does not appear to be obvious.

c. Energy that is stored in some form for later use.

d. Energy that does not affect the large scale movement of the object.

11. Which of the following is not an example of kinetic energy (KE)?

a. Water falling as rain

b. A runner running a marathon

c. A battery holding electrical energy for later use

d. A ball being thrown through the air

12. In the kinetic energy formula, if I double the mass of the object, the KE

a. Is cut in half.

b. Doubles

c. Triples

d. Quadruples

13. In the kinetic energy formula, if I double the velocity of the object, the KE

a. Is cut in half.

b. Doubles

c. Triples

d. Quadruples

Use the drawing below to answer the following questions:


[image: image1]
14. At position A, what is the KE if the ball is being held by hand and not yet falling?

a. O J

b. 21 J

c. 42 J

d. 84 J

15. At position B, if the ball was still falling which pair would represent the KE and PE, in that order?

a. 0 J, 42 J

b. 21 J, 0 J

c. 21 J, 21 J

d. 42 J, 0 J

16. At position C, just as the ball hits the ground, which pair represents the KE and PE in that order?

a. 0 J, 42 J

b. 21 J, 0 J

c. 21 J, 21 J

d. 42 J, 0 J

17. Energy that does not affect the large-scale motion or position of objects is called_________.

a. potential energy

b. mechanical energy

c. kinetic energy

d. non-mechanical energy

18. All living things can trace their source of energy back to the sun.  Energy in the sun is produced through _________ .

a. nuclear fusion reactions

b. burning

c. gravitational potential energy

d. falling water

19. When we eat food, what type of energy does the food hold that we will later use?

a. electric potential 

b. kinetic

c. chemical potential

d. nuclear 

20. If you are in a hot air balloon that is hovering 418 feet up, but not moving, you are said to have this type of energy due to your height above the ground

a. potential energy

b. hot air balloon energy (it gives you wings!)

c. non-mechanical energy

d. kinetic energy

21. As you’re bungee jumping and the cord is fully stretched out (you are stopped), the cord is full of what type of energy?

a. gravitational potential energy

b. electric potential energy

c. kinetic energy

d. elastic potential energy

22. Where does the energy come from that the sun gives off?  

a. inside the nucleus of the atoms

b. heat energy

c. light energy

d. gravitational potential energy
23. Kinetic energy is the energy that an object has due to it’s 

a. height above the ground

b. speed 

c. chemical energy

d. Non-mechanical energy

24. One form of non-mechanical energy is found in 

a. vibration of atoms or molecules.

b. gravitational potential energy.

c. planes flying.

d. falling rain.

25. When a ball is thrown straight up in the air, it stops for a moment at the highest point in the air, and then falls back down.  At the highest point, it has the most

a. potential energy.

b. heat energy.

c. kinetic energy.

d. light energy.

26. The same ball has the most ________ just as it hits the ground.

a. potential energy

b. heat energy

c. kinetic energy

d. light energy

27.  Which is closest to the kinetic energy in a 6 kg bowling ball launched from a cannon at 200 m/s?

a. 1000 J

b. 120,000 J

c. 250,000 J

d. 500,000 J

28. Which has a bigger effect on kinetic energy, mass or velocity?  

a. Velocity because the faster something is moving the more mass it has.

b. Mass because the more mass something has the faster it moves.

c. Velocity because, in the equation for KE, velocity is squared.

d. Mass because, in the equation for KE, mass is multiplied by the other factors.

29. Which of the following would best describe energy in a bowling ball that is sitting on a shelf?

a. PEg
b. PEe
c. PEc
d. KE

30. Which of the following would best describe energy in a stretched rubber band?

a. PEg
b. PEe
c. PEc
d. KE

31. Which of the following would best describe the energy in a speeding automobile?

a. PEg
b. PEe
c. PEc
d. KE

Energy Transfers and Transformations

32. When energy changes from one type of energy to another, we call this 

a. An energy transfer.

b. An energy transformation.

c. Mechanical energy.

d. Non-mechanical energy.

33. When energy is taken from one object and given to another, we call this

a. An energy transfer.

b. An energy transformation.

c. Mechanical energy.

d. Non-mechanical energy.

34. Which of the following best states the Law of Conservation of Energy in common terms?

a. Energy can change form and can even move from object to object, but the total amount of energy is always constant.

b. Energy is created in stars and used by every living thing until it is all gone.

c. Energy can never be changed and maintains the same form at all times.

d. Energy can never be created and is only destroyed when it is converted to heat.

35. If the Law of Conservation of Energy is true, how is it that a child on a swing needs an occasional push to keep going? 

a. Without a push, the child cannot create enough energy to continue swinging.

b. The child loses energy because it is destroyed.

c. Some energy is continually lost from the system as the child swings due to friction in the form of heat.

d. Some energy is continually lost as the child swings in the form of PEe.

36. A machine that works forever with no input of energy once it gets started would be called a perpetual motion machine.  These are not possible in the real world because

a. Energy cannot be created to keep it running.

b. Energy is always lost from the system in some form or another.

c. They cannot overcome the need for fossil fuels.

d. Energy is only created in machines with perfect efficiency.

In the diagram below, a pendulum is swinging from position A to position C.  Look carefully at the diagram and then answer the related questions.


37. Which graph best describes the type(s) of energy present at position C?


a.  

b.


c. 


d. 

38. Which graph best describes the type(s) of energy present at position A?


a.  

b. 


c.  


d. 

39. Which graph best describes the type(s) of energy present at position B?


a.  

b. 


c. 


d. 

For the next diagram, assume that the bungee jumper is attached to a cord that will only begin to stretch when she is half way to the ground.  It is only long enough to let her stretch all the way to, but no farther than, the ground (height = 0 meters)!


40. Which graph best describes the type(s) of energy present at position B?

a.  


    b. 


 c.  


d. 

41. Which graph best describes the type(s) of energy present at position A?


a.  


    b. 


 c.  


d. 

42. Which graph best describes the type(s) of energy present at position C?

a.  


    b. 


 c.  


d. 

43. Which of the following is NOT considered an energy transfer? 
a. A golfer hits a ball with his club.

b. A microwave oven converts electromagnetic waves to heat energy.

c. A sprinter pushes against the starting blocks to start the race.

d. A stove heats a pan of soup.

44. Which of the following is NOT considered an energy transformation?

a. A speaker turns electrical energy to sound.

b. Wood burns releasing heat energy.

c. Solar panels converting sunlight into electrical energy.

d. Wind moves the vanes of a windmill.

Motion: Speed, Velocity, and Acceleration

45. The distance traveled divided by the time it takes to travel is called 

a. Average velocity

b. Average speed

c. Average acceleration

d. Displacement

46. What is the speed of an object at rest?

a. 15 m/s

b. 0 m/s

c. 9.8 m/s

d. 1 m/s

47. The difference between speed and velocity is

a. Time

b. Direction

c. Distance

d. Acceleration

48. Acceleration is defined as the change in _________ divided by time.

a. Speed
b. Velocity

c. Distance

d. Direction

49. In order to determine speed, you must know

a. Total time object was in motion
b. The total distance the object traveled
c. Total time traveled and the direction it was heading
d. The total time traveled and the total distance traveled
50. Which of the following does NOT indicate velocity?

a. 5 m/s, north

b. 23 m/s, in the positive X direction

c. 10 m/s, to the left

d. 36 feet per second

51. If an object is at rest, which of the following is/are always ZERO?

a. Speed

b. Velocity

c. Acceleration

d. All of the above

52. The SI (metric) unit for acceleration is 

a. m/s

b. m/s2
c. mph

d. meters

53. Another way of writing the unit for acceleration is 

a. m/s

b. m/p/h

c. m/s/s

d. m/s3
54. The SI (metric) unit for speed is

a. m/s

b. m/s/s

c. mph

d. meters

55. Which of the following IS an example of circular motion?

a. The spinning of the earth on its axis

b. The moon orbiting the earth

c. A golf ball flying through the air after being struck

d. A drag racer going down a straight track
56. Which of the following is an example of 2 dimensional (2-D) motion, but not circular motion?

a. The spinning of the earth on its axis

b. The moon orbiting the earth

c. A golf ball flying through the air after being struck

d. A drag racer going down a straight street

57. What is a racecar driver’s average speed that finishes the Daytona 500 (500 miles) in 2 hours?

a. 175 mi/hr

b. 250 mi/hr

c. 250 mi/hr2
d. 1000 mi/hr

58. What is the average acceleration of a rocket that starts from rest and has a speed of 1000 m/s, 50 seconds later?

a. 10 m/s2
b. 20 m/s

c. 20 m/s2
d. 50 m/s2
59. Which of the following is NOT accelerating?

a. The moon orbiting the earth

b. A scared driver who slows down when seeing a cop

c. You riding on the outside edge of a merry go round at a constant speed

d. A bowling ball rolling straight on level bowling alley at a constant speed

60. When an object covers the same distance each second or minute, it will have
a. A curved line on a velocity time graph.

b. A straight, upward angled line on a position time graph.

c. A curved line on a position time graph.

d. A straight, upward angled line on a velocity time graph.









61. The concept of revolution is represented by which of the arrows in the picture above?
a. 1 and 2
b. 2 and 3

c. 3 and 4

d. 2 and 4

62. The rotation of the earth is represented by which arrow in the picture above?

a. 1

b. 2

c. 3

d. 4

63. Which of the following is a vector quantity?

a. Acceleration

b. Speed

c. Distance

d. All of the above

64. Which of the following is a vector quantity?

a. Speed

b. Distance
c. Velocity

d. All of the above

65. If you have an object’s distance time graph, you can determine its speed by looking at the 

a. Distance traveled.

b. Slope of the graph.

c. Total displacement shown on the graph.

d. Vertical axis of the graph. 

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


66. Which explanation best describes Mike’s and Bobby’s motion as shown in the position time graph above?

a. Mike and Bobby were going in different directions.
b. Mike went farther than Bobby, but took a longer time.

c. Mike and Bobby both traveled the same distance, but Mike took longer to travel that distance.

d. Mike traveled farther than Bobby in the same amount of time.


[image: image2]
67. According to the motion map above, showing a cross-country ski racer’s motion, which of the following are true?  
a. The skier starts a race by accelerating for the first few seconds, then holds a constant speed for the rest of the race.  
b. The skier starts out slow, and then accelerates throughout the race.

c. The skier gradually accelerates, and then gradually decelerates throughout the race.

d. The skier accelerates quickly, then decelerates a little, then keeps a constant speed until the end of the race.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



68. The position-time graph above indicates that:

a. The object got farther and farther from the origin at a constant speed.

b. The object is speeding up.

c. The object is traveling at a constant speed.

d. The object is steadily moving back toward the origin.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



69. Which of the following best describes the motion of the caterpillar whose motion is graphed above? 
a. He accelerated for the first six seconds, and then stayed at a constant speed.

b. He moved away from the origin at a constant speed, and then stopped moving.

c. He started off fast, and continued moving at that constant speed.

d. He took off fast, and then returned to the origin.

The table below gives the distance Mr. Bochenek travels as he rides his tricycle in the Tour de Overisel.  The graph shows several different lines.  Not all of these are correct.  Use the information in the graph to answer the following questions.


	Time (s)
	Position (m)

	0
	0

	2
	4

	4
	8

	6
	12

	8
	16

	10
	20

	12
	24

	14
	28

	16
	32

	18
	36

	20
	40

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	



70. Which line on the position-time graph accurately represents Mr. Bochenek’s motion?

a. Line A

b. Line B

c. Line C

d. None of the above

71. Which is the best estimate of how far Mr. Bochenek had ridden after 17 seconds?

a. 32 m

b. 34 m

c. 36 m

d. There is no way to tell.  This information isn’t on the data table.

Forces – Newton’s Laws

72. What is the definition of a force?

a. A collision

b. A Kilogram

c. The attraction between two students 

d. Any push or pull

73. Which force would be considered a NON-contact force?

a. Air Resistance

b. Gravity

c. Tension

d. Speed

74. Which force would be considered a contact force?

a. Magnetism

b. Momentum

c. Friction

d. Electricity

75. Which of the following situations demonstrates a contact force in action?

a. An electron repelling other electrons.

b. Gravity pulling on a falling object

c. A person walking down the street

d. A magnetic field of energy that causes an electrical current

76. What do we call the final result when we take into consideration all of the forces acting on an object in any direction?

a. Mega-force

b. Net force

c. Total force

d. Star Wars Force

77. If there is a speed boat motoring across a lake and the motor is exerting a force of 2500 N in one direction, but the water is exerting a backward friction force of 2000 N and the total air resistance (that is working against the boat’s motion) is 200 N, what is the net force on the boat? HINT: Draw a Free Body Diagram to help you!

a. 2500 N

b. 2000 N

c. 300 N

d. 200 N

78. In a whiplash causing accident, the person’s head remains stationary even though the body moves forward quickly.  The fact that the person’s head remains stationary is an example of

a. Newton’s First Law

b. Newton’s Second Law

c. Newton’s Third Law

d. Gravity

79. When the car is struck from behind in the accident, the car accelerates forward rapidly.  This demonstrates

a. Newton’s First Law

b. Newton’s Second Law

c. Newton’s Third Law

d. Gravity

80. When a semi-truck hits a small car (like a Mini-Cooper or Yugo) in a head on collision, which one feels the larger force?

a. The semi

b. The small car

c. It depends on how fast each is going

d. Neither, they each feel the same force

81. When you lean against a wall, which of the following statements is true?

a. The wall pushes harder than you can, so it doesn’t move.

b. You and the wall push on one another with an equal amount of force.

c. You are pushing and the wall isn’t, but the wall is nailed into the floor, so it doesn’t move.

d. You apply a net force to the wall, but the wall is too heavy to move.

82. What is another word for the force of gravity on an object?

a. Weight

b. Mass

c. Size

d. Gravitational addition

83. Which of the following is the best definition of mass?

a. The amount of stuff in an object.  A quantity that cannot change no matter where you are.

b. The measure of how heavy an object is because of gravity.  This quantity never changes no matter where you are.

c. The measure of how much the earth is pulling down on an object.  This quantity can change depending on location (i.e. planet, moon, etc.)

d. The amount of stuff in an object.  A quantity that can change depending on where you are.

84. As the mass of an object increases

a. It becomes less difficult to accelerate.

b. It becomes impossible to move.

c. Some unbalanced forces are unable to accelerate it.

d. It becomes more difficult to accelerate.

85. As the mass of an object increases

a. It begins to be measured in pounds instead of kilograms.

b. It will be able to fall faster due to its increased attraction to the earth. 
c. It is more attracted by gravity.

d. It is less attracted by gravity.

86. Due to the combination of the two questions above, the resulting acceleration of every falling object, regardless of mass is the same:  9.8 m/s/s.  This is known as 

a. The force of gravity.

b. The net force.

c. The acceleration due to gravity.

d. Centripetal Acceleration.

87. If a boy on his dirt bike (kid + bike = mass of 300Kg) applies a force of 1000 Newtons (N) to the road, what force does the road apply to him?

a. A greater force than 1000 N, since the kid and bike begin to move, the road must be pushing harder than the kid.

b. 1000 N since every force must have an equal and opposite force.

c. A lesser force than 1000 N since the road doesn’t move. 

d. None, it’s a road.  It can’t apply force.

88. What is the acceleration of the kid and his dirt bike in the problem above?

a. 3.3 m/s/s

b. 33 m/s/s

c. 330 m/s/s

d. 300,000 m/s/s

89. The boy on the dirt bike in the question above reaches a speed of 4 m/s and suddenly rides into a mud pit.  The mud can exert a backward friction force of 1000 N.  Since the dirt bike is still applying only 1000 N of force to the ground, what will happen to motion of the kid and dirt bike?

a. They will slow down since they are now in mud.

b. They will stay the same speed since the mud is now pulling back just as hard as they are pushing forward.

c. They will stop moving since the mud is now pulling back almost as hard as they are pushing forward.

d. They will stop since the mud is pulling back harder than they are pushing forward.

90. Which of Newton’s three laws is demonstrated in the question above?

a. Newton’s First Law

b. Newton’s Second Law

c. Newton’s Third Law

d. Gravity

91. If a runner is applying 1200 N of force against the ground, but the wind is applying 27 N of force in the form of air resistance, what is the net force on the runner? HINT: Draw a Free Body Diagram to help you!

a. 1173 N in the forward direction

b. 1173 N in the backward direction

c. 1227 N in the forward direction

d. 1227 N in the backward direction

92. How many Newtons of force does Mr. Miller (110 Kg) apply to the Earth? 

a. 9.8 N

b. 11 N

c. 110 N

d. 1100 N

93. What force is applied to Mr. Miller by the ground to support him?

a. 9.8 N

b. 11 N

c. 110 N

d. 1100 N

94. What is the name for the force that Mr. Miller applies to the earth?

a. Magnetism

b. Normal

c. Weight 

d. Mass

95. What is the name for the force that the ground exerts (upward) on Mr. Miller if he is standing still?

a. Magnetism

b. Normal

c. Weight 

d. Mass

96. What is the name that we use for the force that makes an object go around in a circle?

a. Centrifugal Force

b. Circular Force

c. Centripetal Force

d. It’s a regular force of friction, just curved.

97. Which best describes this force that causes circular motion?

a. It’s the force that pushes you outward when moving in a curved path. 

b. It is applied toward the center of the curve so that the object is always accelerating toward the center.
c. It’s a force that is applied in a curved path causing the object to curve.

d. It is applied in the direction that the object is moving at any given time.


In the diagram above of a ball being swung in a circular path on a string, look carefully at the arrows.   

98. Choose the answer that best labels the arrows for what they are showing.

a. A = centripetal force, C = acceleration

b. B = velocity, A = acceleration

c. A = velocity, B = centripetal force

d. A = velocity, C = centripetal force

The graph below shows the position vs. time of a mouse as it runs.  Consider the graph, and then answer the cluster of questions below it. 


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


99. Which of the following best describes the mouse’s motion?

a. The mouse is constantly accelerating at a steady rate.

b. The mouse is moving at a constant speed toward the origin.

c. The mouse is moving at a constant speed away from the origin.

d. The mouse is not moving.

100. What is the mouse’s average speed for the whole six seconds?

a. 2.5 m/s

b. 2.5 m/s/s

c. .4 m/s 

d. .4 m/s/s

101. What force would be required to accelerate a wagon loaded with rocks if it had a mass of 112 Kg and we needed to accelerate it at a rate of 2.3 m/s/s?

a. About 50 N

b. About 112 N

c. About 260 N

d. About 2500 N

102. What would be the acceleration if an 8 Kg bowling ball was pushed with a steady force of 32 N?

a. There would be no acceleration.

b. It would accelerate at .25 m/s/s.

c. It would accelerate at 4 m/s/s.

d. It would accelerate at 256 m/s/s.

Electricity
103. When dealing with electricity, there are two types of charges to know.  They are:

a. Neutral and positive.

b. Protons and quarks.

c. Positive and negative.

d. Electrons and Neutrons.

104. The names of the two subatomic particles responsible for electric charge are

a. Neutral and positive.

b. Protons and electrons.

c. Neutral and negative.

d. Electrons and Neutrons.

105. Batteries always have

a. two positive terminals.

b. two negative terminals.

c. one positive and one negative terminal.

d. no terminals.

106. The total number of protons in all the atoms that make up an object minus the total number of electrons in all of those atoms, is called the 

a. Electric power.

b. Net charge.

c. Net force.

d. Charge total.

107. If this total (described in question above) shows that there are more electrons than protons, the result will be

a. A negative charge.

b. A positive charge.

c. A net force equal to gravity.

d. Neutral.

108. The SI unit that describes the amount of charge on an object is the

a. Ampere.

b. Volt.

c. Coulomb.

d. Joule.
109. A material that does not allow electrons to flow through it is called a(n)

a. insulator.

b. galvanometer. 

c. resistor.

d. conductor.

110. The material in the question above, does not allow electrons to pass through it because the material

a. Has too many electrons and doesn’t want any more.

b. Has too few electrons and needs to hold onto as many as it can get.

c. Is positively charged and repels electrons.

d. Is negatively charged and is attracted to electrons.

111. We discussed three methods of charging an object.  When electrons on an object with a strong negative charge repelled the electrons of a neutral object, making its surface appear charged, this method was called
a. Charging by friction.
b. Charging by induction.
c. Charging by touch.
d. A myth.  You can’t get a charge this way.

112. The area around an electrical charge where it can act on other electrical charges is called the

a. Electrical force

b. Electrical field

c. Electrical region

d. Electrical corn field

113. When we draw an electrical field, we use arrows to indicate the direction.  These arrows always point

a. Outward, to show the attraction between two positive charges.

b. Inward, to show the repulsion between a positive and a negative charge.

c. The direction a positive charge would move if placed in the field.

d. The direction a negative charge would move if placed in the field.

114. When we draw an electrical field, more lines indicate that the field is

a. Negative

b. Positive

c. Stronger 

d. Weaker

115. As the distance from an electric charge increases, its field weakens.  If the distance is tripled, the field strength

a. Increases to 3 times.

b. Decreases to one-third.

c. Decreases to one-sixth.

d. Decreases to one-ninth.

116. The potential energy in an electric circuit comes from

a. Positive and negative charges being far apart and not interacting.

b. The object being held high above the ground.

c. The attraction between two negative charges.

d. The repulsion between negative charges being crowded together.

117. Potential difference is measured in 

a. Amperes.

b. Volts.

c. Coulombs.

d. Joules.

118. Voltage is to electric current as __________ is to the flow of water.

a. Pressure

b. Volume of water

c. Temperature

d. Color

119. Current is the rate at which charges move through a(n)

a. Conductor.

b. Insulator.

c. Voltage.

d. Joule.

120. Current in an electric circuit is how many __________ go by per second.

a. Charges/electrons
b. Charges/neutrons

c. Cars

d. Wires

121. The SI unit we use to measure current is the

a. Ampere.

b. Volt.

c. Coulomb.

d. Ohm.
122. The SI unit of resistance is the 

a. Volt.

b. Ampere.

c. Ohm.

d. Joule.

123. In a battery, only one kind of subatomic particle actually moves.  Based on what you know about these particles, in which direction do these particles flow?

a. Always counter-clockwise

b. Always clockwise

c. Positive to negative

d. Negative to positive

124. An electric circuit can carry current when it is 

a. Open.

b. Unhooked.

c. Exposed.

d. Closed.

125. A circuit in which the electrons have more than one path that they can follow is called a(n) __________ circuit.

a. Series.

b. Parallel.

c. Open.

d. Closed.

126. A device that prevents an electric overflow by melting and must be replaced is called a(n)

a. Circuit breaker.

b. Fuse.

c. Ohm.

d. Conductor.

127. A device that prevents an electrical overload, but is reusable is called a 

a. Circuit breaker.

b. Fuse.

c. Ohm.

d. Conductor.

128. Electric motors convert

a. Mechanical energy into electrical energy

b. Chemical energy into mechanical energy

c. Electrical energy into mechanical energy

d. Chemical energy into electrical energy

129.  Generators convert

a. Mechanical energy into electrical energy

b. Chemical energy into mechanical energy

c. Electrical energy into mechanical energy

d. Chemical energy into electrical energy

130. A 1.25 ( resistor has 2 A of current in it. What is the voltage across the resistor?
a. .4 V

b. 2.5 V

c. 10 V

d. 100 V

131. A set of electric trains is powered by a 12 V battery.  What is the resistance of the trains if they draw 3.0 A of current?
a. .25 Ω 

b. 4 Ω

c. 4 A

d. 36 Ω
132. A resistor has a resistance of 5 Ω.  How much current is in the resistor if there is a potential difference of 120 V across the resistor?
a. .04 A

b. 24 Ω

c. 24 A

d. 600 Ω
133. Does the wiring in your house mostly use series or parallel circuits? 
a. Series

b. Parallel

c. Neither, our house doesn’t have wires.  We have magic fairies that bring the light!
SCHEMATIC DIAGRAMS:

For the questions below, refer to the diagram that is referenced in each question by roman numerals.

I.





II.




III.

134. What kind of circuit is shown in diagram I?

a. Parallel

b. Series

135. What kind of circuit is shown in diagram II?

a. Parallel

b. Series

136. What kind of circuit is shown in diagram III?

a. Parallel

b. Series

137. What kind of circuit is shown in diagram I?

a. Open

b. Closed

138. What kind of circuit is shown in diagram II?

a. Open

b. Closed

139. How many bulbs are lit in diagram I?

a. 0

b. 2

c. 3

d. 4

140. How many bulbs are lit in diagram II?

a. 0

b. 2

c. 3

d. 4

141. How many bulbs are lit in diagram III?

a. 0

b. 2

c. 3

d. 1

Waves

142. A wave transfers

a. Energy

b. Matter

c. Water

d. Air

143. An example of an electromagnetic wave is a 

a. Water wave

b. Light wave

c. Wave on a slinky

d. Sound wave

144. The maximum displacement of the medium in a wave is measured by its

a. Wavelength 

b. Amplitude

c. Frequency

d. Speed

145. The distance between two consecutive troughs or two consecutive crests is the

a. Wavelength 

b. Amplitude

c. Frequency

d. Speed

146. If you shake a rope so that rope moves up and down while the wave travels right or left, the wave produced is 

a. A reflected wave.

b. A compressional wave.

c. An electromagnetic wave.

d. A transverse wave.

147. Frequency is measured in 

a. Hertz.

b. Decibels.

c. Meters.

d. Minutes.

148. The frequency of a wave is 

a. The time between two waves.

b. How many waves come per second.

c. Measured in meters.

d. How fast the waves are moving.

149. The wavelength of a wave is 

a. The time between two waves.

b. How many waves come per second.

c. How far apart the waves are.
d. How fast the waves are moving.

150. An example of a mechanical wave is
a. A visible light wave. 

b. A radio wave.

c. An x-ray.

d. A wave on a string.

151. A mechanical wave would not travel through

a. Air. 

b. Water.

c. Outer space.

d. Steel.

152. Which of the following would NOT travel through the air at the speed of light?
a. Gamma Rays

b. Radio Waves

c. Sound Waves
d. Ultraviolet Rays
153. Calculate the speed of a wave that has a wavelength of 10 meters and a frequency of 2 Hertz.

a. 0.2 m/s

b. 5 m/s

c. 20 m/s

d. 20 m/s/s

154. Calculate the wavelength of a wave that travels at 2500 m/s and has a frequency of 500 Hz.

a. .5 m

b. 5 m

c. 50 m

d. 500 m

155. Calculate the frequency of a wave with a wavelength of 0.3m and a speed of 12 m/s.

a. .025 Hz

b. 3.6 Hz

c. 36 Hz

d. 40 Hz

156. Which of the following best describes the difference between transverse and longitudinal waves.

a. Transverse waves need a medium, longitudinal waves don’t.

b. In transverse waves, the medium moves, but in longitudinal waves, it just vibrates.

c. In transverse waves, the medium always moves up and down, but in longitudinal waves it can move all sorts of ways.

d. In transverse waves, the medium moves perpendicular to the direction the wave is moving.  In longitudinal waves, it moves parallel to wave direction.

Essay

Remove this sheet from the back of your exam.  Use the space provided to answer each question.   Be sure to use complete, clear answers and explain enough that I know that you know what you are talking about.

1. Explain the difference between gravitational and elastic potential energy. (2pts)

2. Explain why energy seems to be lost by almost every machine in the world despite the Law of Conservation saying that energy is never created or destroyed. (2pts)

3. Explain how you can accelerate without changing speeds.  Use an example in your answer. (2pts)

4. Based on the data table shown just before question #70, calculate the average speed Mr. Bochenek rode during his race.  Show your work or you will not get full credit! (3pts)

5. Draw a FBD (free body diagram) for a car being towed down the road with a force of 4500 N if it is experiencing a friction force of 1000 N.  Be sure to include ALL (there should be four!) forces acting on the car.  Be sure to include a net force arrow. (5pts)

6. Write the most important thing you remember learning from each of the following units.  You must describe one main idea or major concept correctly to get all four points. (4pts)

Unit 1: Energy Types

Unit 2: Energy Transfers and Transformations


Unit 3: Motion

Unit 4: Forces and Newton’s Laws


Unit 5:  Electricity

Unit 6: Waves

7. Explain, in words, what makes an object follow a curved or circular path by:

a) giving an example of a turning object (1 pt)

b) describing what force makes it turn  (2 pt)

c) stating what direction the force points at all times during the turn (1 pt)
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Ball is held at its highest height and not moving.





Ball is at its lowest height and fastest speed.





Ball has come to a complete stop and is at its highest height.
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Person is standing on platform.  Rope is not tight








Person half way to the ground.  Rope is tight, but not stretched!








Person is touching the ground and not moving.  Rope is totally stretched!
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