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Directions: Read the following questions carefully and choose the answer that best fits. You can use a formula chart.   
1. A car was sitting in sunlight all day long. The heat that is now contained in the car was transferred to the car primarily by which of the following processes?

a. convection




b. conduction

c. radiation 




d. electrical energy transfer

1. When one end of a short metal bar is heated, the opposite end will eventually become hot. Which of the following processes transfers the heat through the bar? 

a. condensation




b. conduction

c. convection 




d. radiation
2. When an object is heated, the molecules within the object usually – 

a. speeds up




b. slows down


c. Stays the same



d. needs more information
3. Convection is the result of – 

a. current caused by the motion of heated molecules
b. increases in the density of solids

c. the process in which energy is transferred as heat through material between two points at 
different temperatures

d. the process in which energy is transferred in all directions
4. How does ice cool a warm drink?
a. a. Cold flows from the ice to the drink.

b. Heat flows from the ice to the drink.

b. c. Cold flows from the drink to the ice.

d. Heat flows from the drink to the ice.
5. Sound waves cannot carry energy through 
a. a. water.



b. air.


b. c. a mirror.



d. a vacuum.
6. What is the wavelength of a 264-Hz sound wave when the speed of sound is 345 m/s? 
a. a. 0.77 m




b. 1.31 m
b. c. 6.09 m




d. 9.11 m
7. The distance between successive identical parts of a wave is called its ____.
a. frequency




b. period

c. wavelength




d. velocity
8. Which of the following is a main factor that affects the speed of a wave? 

a. the pitch of sound



b. the loudness of sound 

c. the amplitude of the wave 


d. the properties of the medium
9. A wave created by shaking a rope up and down is called a ________.
a. longitudinal wave



b. transverse wave

c. standing wave



d. constructive wave

10. A stretched spring attached to two fixed points is compressed on one end and released, as shown below. 
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The resulting wave travels back and forth between the two fixed ends of the spring until it comes to a stop. This mechanical wave is an example of a

a. a. transverse wave



b. longitudinal wave

b. c. super positioned wave


d. refracted wave
11. Which of the following is NOT a transverse wave?
a. a. sound




b. light

b. c. radio waves




d. all of these

12. When two or more waves are at the same place at the same time, the resulting effect is called ____.
a. a. a standing wave



b. interference

b. c. a Doppler effect



d. a period

13. An organ pipe produces a musical note with a wavelength of 2.72 m. What is the frequency of this note if the speed of sound is 348 m/s? 
a. a. 85.7 Hz



b. 128 Hz

b. c. 260 Hz



d. 466 Hz
14. Which of the following best describes the relationship between frequency and wavelength of electromagnetic waves? 
a. If the frequency remains constant, the wavelength increases. 

b. The wavelength decreases as the frequency decreases. 

c. The frequency increases as the wavelength decreases.
d. If the wavelength remains constant, the frequency increases.
15. A student is listening to the radio and realizes that the volume is too low. When she turns up the volume, which part of the sound waves is she changing?
a. wavelength



b. frequency

c. period



d. amplitude
16. The diagram below shows a wave trace.
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Distance Z is a measure of 

a. amplitude. 




b. frequency. 

c. wavelength.




d. wave speed.
17. The pitch of a sound made by plucking a guitar string is determined by the – 

a. frequency of the vibration produced

b. strength of the plucking force

c. distance between the strings


d. shape of the guitar body

18. A guitar player is seated next to a piano. The piano player strikes an E key on the piano. The guitarist reports that causes the E string on his guitar to vibrate. What is the name of this phenomenon?

a. Polarization




b. Resonance
c. Reflection




d. Diffraction

19. When trying to spear a fish in water, a person needs to take into account the way light bends as it moves from water into air. The bending of light as it passes from one medium into another is known as – 

a. reflection




b. refraction
c. diffraction




d. polarization

20. When a DVD is read, laser light touches the DVD surface and is then measured at location A. What allows light to return to location A after striking the DVD surface?
a. conduction




b. refraction

c. magnification




d. reflection
21. Wave motion in a medium transfers

a. neither mass nor energy


b. both mass and energy

c. energy




d. mass
22. An opera singer’s voice is able to break a thin crystal glass if the singer’s voice and the glass have the same natural 

a. amplitude




b. wavelength

c. frequency




d. speed
23. A circuit is in series if – 

a. electrons may take two path ways

b. electrons have only one path at all time
c. electrons may take several paths

d. if it is an open path way

24. [image: image3.emf]The diagram represents two pulses moving toward each other on a rope. 
What occurs when the pulses meet?
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25. A force of attraction exists between – 
a. two protons




b. two neutrons

c. a proton and an electron


d. two electrons
26. The opposition to the flow of electricity in a circuit, measured in ohms is?

a. currents




b. amperes

c. voltage




d. resistance
27. A series circuit has a 6-V battery and 3 ohms of resistance. How much current will flow through the circuit?
a. a. 0.5 A




b. 2 A

b. c. 3 A




d. 18 A
28. Which statement is true about parallel circuits?
a. They contain separate branches through which current can flow.

b. They are usually called open circuits.

c. They provide one path through which current can flow.

d. They cease to function when one part of the circuit is disconnected. 
29. Four identical light bulbs are connected in a circuit as shown below.
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The current is greatest through which of the light bulbs?

a. A





b. B

c. C





d. D
30. The graph below relates the current to voltage data for a resistor.
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a. Which of the following is the value of the resistor? 

b. a. 0.2 Ω




b. 2 Ω

c. c. 4 Ω




d. 10 Ω 
31. How much current is used by a 120-V refrigerator that uses 650 W of power?
a. a. 0.18 A



b. 5.4 A

b. c. 120 A




d.78, 000 A
32. If the potential difference across a toaster is 120 V and the current is 5 amperes, the resistance would be…
a. a. 600 ohms




b. 0.042 ohms




b. c. 24 ohms




d. Need more information
33. A good conductor is a substance that 

a. does not allow electrons to flow through it readily

b. takes tickets on a train

c. allows electrons to flow through it readily
d. gives off electrons

34. Which of the following is not a good electrical insulator?

a. a. glass





b. iron
b. c. rubber




d. wood
35. When two bar magnets are brought toward each other so that the south pole of one is near the north pole of the other, the magnets will – 

a. a. not affect each other


b. attract each other 
36. Which statement best describes a bar magnet that has been broken into two pieces?
a. Both pieces have lost their magnetic poles.

b. One piece has a north pole only, and the other piece has a south pole only.

c. Each piece has both a north and a south pole.

d. Both pieces have a north pole only.
37. [image: image7.emf]A student sprinkled iron filings around a bar magnet and observed that the filings formed the pattern shown below.
The magnetic field is strongest at point

a. A




b. B

c. C




d. D

38. The center of a 910 kg satellite is 9.9 x 106 m from Earth’s center. What is the gravitational force between the satellite and the Earth?

A. 4.5 x 103 N
B. 8.9 x 103 N
C. 3.7 x 103 N
D. 1.7 x 106 N
39. [image: image8.emf]A schematic diagram of a circuit consisting of two resistors is shown below. 

A. What is the total resistance of the circuit?

B. 12 Ω
C. 0.33 Ω
D. 2 Ω
E. 3 Ω
40. Two charged spheres are 16 cm apart. If the spheres are moved closer to each other so that they are 8 cm apart, how will the force between them change?

A. The force will increase by a factor of 2
B. The force will decrease by a factor of 2
C. The force will increase by a factor of 4
D. The force will decrease by a factor of 4
41. A 0.040 kg ball tied to a string moves in a circle that has a radius of 0.700 m. If the ball is accelerating at 43.2 m/s2, what is the tangential velocity of the ball?

A. 30.2 m/s
B. 5.50 m/s
C. m/s
D. m/s
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Before 1820, magnetism and electricity were believed to be different types of forces caused by different physical processes. In 1820, Hans Christian Orsted conducted an experiment with compasses and wire. The diagram above shows the results of his experiment. This experiment was important because it

A. Showed how to make a compass point in a direction other than north
B. Showed that electricity and magnetism were related
C. Was the first to show electric current flowing in a straight wire
D. Proved that magnetism is an extremely weak force compared with electricity
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43. The nucleus of a helium atom is an alpha particle, which consists of two protons and two neutrons. 

Which statement best explains how the two protons in an alpha particle can be bound so closely together?

A. The strong nuclear force and the electromagnetic force are the same
B. The strong nuclear force is stronger than the electromagnetic force
C. The strong nuclear force is weaker than the electromagnetic force
D. The strong nuclear force and the electromagnetic force are negligible
44. Which action makes use of a magnetic force?

A. A store clerk finds the price of an item by moving the item over a laser light
B. A parent measures a child’s temperature by touching a thermometer to a child’s head
C. A student measures the mass of a book using a spring scale
D. A person puts a bank card in an electronic reader to buy an item
45. [image: image11.png]


Students use the setup below for a lab activity.
The setup is most useful for demonstrating

A. Diffraction

B. Absorption

C. Resonance

D. Refraction

46. The table shows the atomic masses in atomic mass units (amu) for a proton, a neutron, and a deutron.  A deutron consists of one proton and one neutron. 
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Based on the data in the table, how much mass is converted to energy when a deutron is formed? 

A. 2.0159 amu
B. 0.0024 amu
C. 1.0080 amu
D. 2.0135 amu
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The machine in the picture can be used to send gamma rays to destroy cells in specific parts of the body. 
Which statement best describes the use of the machine in medicine?

A. The machine uses nuclear decay to generate diagnostic images of a patien
B. The machine uses the photoelectric effect to introduce photons into a patient’s organs
C. The machine uses the photoelectric effect to take pictures of a patient’s body
D. The machine uses nuclear decay to treat a patient with radiation therapy
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A light source illuminates a photoelectric surface with ultraviolet light, causing the light bulb on the right to glow. 

The light bulb glows because the ultraviolet light – 

A. Reflects toward the light bulb from the photoelectric surface

B. Absorbs electrons from the photoelectric surface

C. Causes electrons to move from the lightbulb toward the photoelectric surface

D. Ejects electrons from the photoelectric surface
