Waves and Energy Transfer

1. Which of the following usually transmits energy without transferring matter?

a. particle 

b. electron 

c. wave 

d. proton

2. The time interval during which wave motion repeats is the .

a. wave pulse 

b. frequency 

c. period 

d. wavelength

3. The number of vibrations per second is the .

a. amplitude 

b. frequency 

c. period 

d. wavelength

4. The speed of any mechanical wave depends on .

a. the medium through which it travels

b. its amplitude

c. its angle of reflection

d. its energy

5. When light from the air enters a body of water, in what form does some of the energy

move back into the air?

a. reflected wave

b. transmitted wave

c. incident wave

d. sound wave

6. Which of the following may be produced during destructive interference of waves?

a. a reflection

b. a higher crest

c. a node

d. a lower trough

7. The change in wave direction at the boundary of two different media is .

a. incidence 

b. refraction 

c. reflection 

d. diffraction

8. The spreading of waves around the edge of a barrier is .

a. incidence 

b. refraction 

c. reflection 

d. diffraction

For each of the statements below, write true or rewrite the italicized part to make the statement true.

9. Increasing the amplitude of a wave decreases the rate of energy transfer.

10. Frequency is inversely related to period.

11. Wavelength is measured in hertz.

12. Wave speed equals frequency times wavelength.

13. The node is a line at a right angle to the barrier.

5. Sound is an example of a transverse wave.

6. Fluids usually transmit only longitudinal waves.

7. Waves at the top of a lake or an ocean are examples of surface waves.

8. Energy from the sun reaches Earth by means of longitudinal electromagnetic waves.

9. Waves that travel down a rope are examples of surface waves.

10. One hertz is equal to one oscillation per second.

11. The speed of a wave generally depends only on the source.

12. Waves with larger amplitudes tend to transmit less energy than do waves with smaller amplitudes.

13. The frequency of a wave does not depend on the medium.

14. A wave of high frequency also has a long period.

15. The higher the frequency of a wave is, the longer the period is.

Vocabulary
Write the term that correctly completes each statement. Use each term once.

1. Any of the low points of a wave is a(n) .

2. Superposition of waves with opposite amplitudes causes .

3. Any rhythmic disturbance that carries energy through matter or space is a(n) .

4. A wave that appears to be standing still is a(n) .

5. A wave that requires a physical medium is a(n) .

6. A single bump or disturbance that travels through a medium is a(n) .

7. Superposition of waves with displacements in the same direction causes .

8. An unmoving point at which destructively interfering pulses meet is a(n) .

9. In a(n) , the disturbance moves parallel to the direction of motion of the wave.

10. A point of largest displacement caused by the constructive interference of waves is a(n) .

11. Any of the high points of a wave is a(n) .

12. The result of any superposition of two or more waves is .

13. In a(n) , the particles move in a direction that is both parallel and perpendicular to the direction of wave motion.

14. In a(n) , the particles vibrate in a direction perpendicular to the direction of motion of the wave.

15. A line that is at a right angle to a barrier is a(n) .
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Answer the following questions, showing your calculations.

1. A note on a piano vibrates 262 times per second. What is the period of the wave?

2. If sound travels at 5600 m/s through a steel rod, what is the wavelength, given a wave frequency of

2480 Hz?

3. What is the speed of a wave that has a frequency of 3.7 x 10 3 Hz and a wavelength of 1.2 3 10 22 m?

4. A beam of light strikes a mirror, making an angle of 43 degrees relative to the normal. What is the angle between the normal and the reflected ray?

5. The wavelength of a water wave is 4.0 x 10 2 m. The wave is approaching land at 25 m/s. What is the period?

6. The wavelength of a sound produced by a tuning fork is 1.30 m. The fork has a frequency of 256 Hz. What is the wave velocity?

Applying Concepts

Answer the following questions, using complete sentences.

1. Describe the relationship between the amplitude of a wave and the energy that is transferred by the wave.

3. Contrast the reflection of a wave that passes from one medium into a lighter, more flexible medium to a wave that passes from one medium into a heavier and stiffer medium.

4. What is the principle of superposition, and how is it related to interference?

5. Describe a standing wave and explain how it can be produced.

8. The average distance between Earth and the moon is 384 790 km. If Earth’s atmosphere were uniform and extended to the moon’s surface, how many seconds would it take sound to travel from Earth to the moon? How many days would that equal? Assume that the speed of sound is 343 m/s.

9. Waves traveling along a long string are reflected from the fixed end. They produce a standing wave that has a wavelength of 2.4 m. How far from the fixed end are the first two antinodes? Note that there is a node at the fixed end.

10. Water waves in a lake travel 4.4 m in 1.8 s. The period of oscillation is 1.2 s.

a. What is the speed of the water waves?

b. What is their wavelength?

11. The frequency of yellow light is 5.0 x 10 14 Hz. Find the wavelength of

yellow light. The speed of light is 300 000 km/s.

12. AM-radio signals are broadcast at frequencies between 550 kHz and 1600

kHz (kilohertz) and travel 3.0 x 10 8 m/s.

a. What is the range of wavelengths for these signals?

b. FM frequencies range between 88 MHz and 108 MHz (megahertz) and travel at

the same speed. What is the range of FM wavelengths?

