Answer Key

Multiple Choice (25 points / 1 point each):  Circle the correct answer
1. a.  sound

2. b.  4 
3. c.  1.5

4. c.  6 m  
5. b.  15 cm

6. a.  energy

7. c.  The Doppler effect

8. d. answers a and c are correct

9. d.  answers b and c are correct

10. c.  photons

11. a.  yellow

12. a.  green

13. a.  incandescent

14. d.  answers a and c are correct

15. d.  answers b and c are correct

16. d.  a vacuum.
17. b. microwaves
18. d.  white

19. c.  pigments

20. b.  penumbra

21. a. 23o
22. b. virtual

23. a. refraction

24. b.  virtual

25. c. red and blue light.
True or False (5 points / 1/2 point each): Indicate if the statement is true or false.

1. False

2. True
3. True
4. False
5. False
6. True
7. True
8. False
9. False
10. False
Short Answer (10 points / 2 points each): 

1. What is the difference between longitudinal and transverse waves?  Include a diagram labeling crests, troughs, amplitude and wavelength for the transverse wave and compressions and rarefactions for the longitudinal wave.

Transverse Wave

· Medium vibrates perpendicularly to direction of motion of wave
[image: image1.png]



Longitudinal Wave

· Medium vibration parallel to direction of wave
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2. Draw the sound waves produced by the ambulance as it speeds to a hospital.   Will the two observers hear the same sound?  Why or why not?

The person on the left will hear the higher pitch dur the apparent increase in frequency.  

[image: image3]
3. Relate resonance to a boy being pushed on a swing.

If a father matches the natural frequency of his son being pushed on a swing, the amplitude of the son’s motion will increase.  If it does not match, the amplitude will decrease.
4. How do bats use ultrasonic waves to find food?  

A bat sends out high frequency sound waves that reflect off objects including its food.
5. State five electromagnetic waves in order of increasing frequency.

Radio waves, Microwaves, Visible light, Ultraviolet, X-rays. Gamma Rays

Problems: (10 points / 2 points each): Show all work when appropriate
1. The boat in the movie “A Perfect Storm” passes over swells 100 feet from top to bottom. The distance between swells is 45 feet.  If it takes 15 seconds for a full wave to pass underneath the boat, what are the waves amplitude, period, frequency, wavelength and velocity? 

Amplitude = 50 ft

Period = 15 seconds

Frequency = 1/15 Hz

Wavelength = 45 ft

Velocity = 3 ft/s
2. Light waves have a period of 1 x 10-14 seconds.  If the speed of light is 3 x 108 m/s, what is light’s frequency and wavelength?


Frequency = 1 x 1014 Hz

Velocity = 3 x 10-6 m/s

3. A bat flying in a cave emits a sound pulse and receives its echo in 4 second.  How far away is the cave wall?  Assume speed of sound is 340 m/s.
Distance = 680 m

4. Suppose three tuning forks of frequencies 460 Hz, 462 Hz and 466 Hz are available.  What beat frequencies are possible for pairs of these forks sounded together?

2 Hz, 4 Hz, and 6 Hz

5. A ray of light strikes a plane mirror at 25o  measured from the normal.  

a. What is the angle of reflection?

25o
b. What is the angle between incident and reflected ray?

50o
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