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Which of the following is a common example of a longitudinal wave?

A. Light wave

C. Sound wave v
D. Radio wave

B. Water wave

What is a longitudinal wave?

A. A wave where particle displacement is perpendicular to wave direction
C. Awave that does not require a medium

D. A wave that travels in a vacuum

B. A wave where particle displacement is parallel to wave direction v

Describe the process of energy transfer in a longitudinal wave and how it differs from transverse
waves.

In a longitudinal wave, energy transfer occurs as particles of the medium vibrate back and forth
along the direction of wave propagation, creating areas of compression and rarefaction. In contrast,
transverse waves transfer energy through particle motion that is perpendicular to the direction of
wave travel, resulting in crests and troughs.

Explain how the speed of a longitudinal wave is affected by the properties of the medium it travels
through.

The speed of a longitudinal wave increases with the elasticity of the medium and decreases with its
density. In general, sound waves travel faster in solids than in liquids, and faster in liquids than in
gases.

Which of the following statements about wave energy transfer are true?
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A. Energy is transferred through particle movement over long distances

C. Longitudinal waves can transfer energy without a medium

D. The efficiency of energy transfer depends on the medium's properties v’
B. Energy is transferred through particle interactions v’

How do compressions and rarefactions contribute to the propagation of sound waves?

Compresssions and rarefactions are essential for sound wave propagation; compressions are areas
of high pressure where particles are close together, while rarefactions are areas of low pressure
where particles are spread apart, allowing the wave to travel through the medium.

Which factor primarily affects the speed of a longitudinal wave in a medium?
A. Temperature

C. Wave amplitude

D. Wave frequency

B. Medium's density and elasticity v’

In a longitudinal wave, what is the region called where particles are closest together?
A. Crest
C. Compression v

D. Rarefaction
B. Trough

Which of the following waves requires a medium to travel through?
A. Light wave
C. Sound wave v

D. Gamma ray
B. Radio wave

In which scenarios do longitudinal waves play a crucial role?
A. Music production v

C. Solar energy collection
D. Ultrasound imaging v’
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B. Earthquake detection v’

What factors influence the speed of sound in a medium?

A. Temperature v

C. Medium's elasticity v/
D. Wave frequency

B. Medium's density v’

Which of the following can be considered longitudinal waves?

A. Sound waves v

C. Seismic P-waves v/
D. Water waves

B. Light waves

Compare and contrast the behavior of longitudinal waves in solids, liquids, and gases.

Longitudinal waves travel fastest in solids, slower in liquids, and slowest in gases due to differences
in density and elasticity.

Discuss the importance of longitudinal waves in medical applications, particularly in ultrasound
imaging.

Longitudinal waves are essential in ultrasound imaging because they facilitate the propagation of
sound waves through the body, which are then reflected back to create images of internal organs
and tissues.

What happens during the rarefaction phase of a longitudinal wave?
A. Particles are close together

C. Pressure is high

D. Pressure is low v

B. Particles are spread apart v

What property of a wave is defined as the number of cycles passing a point per unit time?
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A. Amplitude

C. Frequency v
D. Speed

B. Wavelength

What is the term for the maximum displacement of particles from their rest position in a wave?

A. Wavelength
C. Amplitude v
D. Speed

B. Frequency

What is the distance between two consecutive compressions in a longitudinal wave called?

A. Frequency

C. Wavelength v’
D. Speed

B. Amplitude

What are the challenges in measuring the speed of sound in different media, and how can these be
overcome?

The challenges in measuring the speed of sound in different media include variations in
temperature, pressure, and density, as well as the medium's physical state. These can be overcome
by using precise instruments, controlling environmental conditions, and applying correction factors.

Which of the following are characteristics of longitudinal waves?

A. Travel in a vacuum

C. Have compressions and rarefactions v’

D. Particle displacement is perpendicular to wave direction
B. Require a medium v’
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