Name: ____________________________ Worksheet Introduction to Waves – Module 1 Lessons 1 and 2
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Analyze the Types of Waves in Earthquakes

Earthquakes produce both longitudinal waves and transverse waves. Both are types of
mechanical waves, waves that transfer energy through a medium. Earthquake waves
travel through Earth's crust. Longitudinal waves and transverse waves often travel at
different speeds in a medium. During earthquakes, longitudinal waves are faster. They
arrive first during an earthquake. Seconds later, the transverse waves arrive. These
‘waves are slower but usually more destructive.

10. Based on whatyou learned in the modeling activity, label the two images below as.
an example of either a longitudinal wave ora transverse wave.
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Properties of Waves Can Be Graphed

Waves are described by their properties. A measure of how far a particle in the medium

moves away from its normal rest position is the amplitude. Amplitude is half of the
difference between the crestand the trough. The distance from any pointon a wave to

anidentical point on the next wave pulse is the Wavelength. Wavelength measures the.
length of one cycle, or repetition, of a wave. Waves can be represented on a graph.

rest position [——

13. Discuss Inasmall group, discuss the wave characteristics shown in the image
above. Explain why the wavelength can be measured as the distance between
consecutive peaks or consecutive troughs.
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Energy and Amplitude in a Wave

‘The amplitude of a wave is dependent on energy. For example, when using a string to
‘make waves, you have to work harder to create a wave with a large amplitude than to
create one with a small amplitude. It takes more energy to move the string farther from
its rest position. When comparing waves of the same frequency in the same medium,
the energy of awave s proportional to the amplitude of the wave squared. A wave with
alarge amplitude carries more energy than a wave with a small amplitude does.
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16. Engineer It An engineer has been asked to give advice aboutawave pool
atalocal water park. The wave pool is generating waves that move too fast for
the safety of park guests. Explain why the engineer suggested reducing the
frequency of the wave generator.





image8.png
Use the image to answer Questions 3-4.

3. The upper wave shown in the image has /
energy than the bottom wave, because the

the upper wave is greater than the bottom wave.
4. Lookat the bottom waveform. How many
wavelengths are shown?
A 25
B. 4
cs
D. 16
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Use the diagram of the ball floating on the water waves to answer Question 5-6.

“3 4

5. Which statements are true about the diagram? Choose all that apply.
A. The ball moves along with the wave as the wave moves.
B. The ball moves up and down as the wave passes by.
C. The wave transfers energy as it moves.
D. The ball transfers energy to the wave.
6. Through which medium is the wave in the diagram traveling?
A Air
B. Water
C. Plastic
D. Vacuum
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3. Label the medium that each mechanical wave is passing through.
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Types of Mechanical Waves

This is a transverse wave that travels from left to right. This s a longitudinal wave that s traveling from left
The particles move up and down as the wave travels to toright. The particles move rightand leftas the wave
theright. This movement s similar to the waywavesare | travels to the right. The peaks and troughs of the wave
commonly graphed. correspond to high and low concentrations of particles.

4. Which statement best describes how the particles of a medium behave when a
mechanical wave moves through the medium?

A. Particles travel in the direction of the wave, away from the source of the wave.

B. Particlesin the medium travel in the direction that is perpendicular to the motion
of the wave.

€. Particles move as the wave passes them but do not move along with the wave.
D. Particles stay in one place as the wave travels past them.
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Sound, Media, and Wave Speed

Some wave properties depend on the medium that the wave s traveling through.
Each medium has properties that determine how its particles move. A sound wave is

alongitudi

inal mechanical wave caused by the vibration of particles as the wave travels

through a medium. Sound waves can travel through solids, liquids, or gases. Because
ofthis, sound waves can be used to observe how a medium affects a mechanical
wave's properties.

Speed
(m/s)

Argon gas 323
Air gas 343
Neon gas 435
Ethanol | liquid 1162 | Sound waves do not alwaystravel
Mercury | liquid 1,450 atthe same speed. The particles of
Water | liquid 1,482 different media interact in different
Siver | solid 3650 ways. The speed of sound can
- = change due to the arrangements
Steel solid 5,200 and types of particles that the sound
Aluminum | solid 6,420 is traveling through.
7. DotheMath Use the table to calculate the average speed of

sound inagas, aliquid, and a solid, to the nearest m/s. Which of

the
A.

following statements are true?
The average speed of sound in a liquid is about 3.7 times the
average speed of sound in a gas.

The average speed of sound in a solid is about 3.7 times the
average speed of sound in a liquid.

The average speed of sound in a solid is about 0.07 times the
average speed of sound in a gas.

The average speed of sound in a solid is about 13.9 times the
average speed of sound in a gas.
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Properties of Sound

Sound is a mechanical wave. All of the features of
sound are related to the properties of mechanical
waves. The volume, or how loud something sounds,
is directly related to the amplitude ofa sound

wave. If two sound waves are identical except for
their amplitude, the sound wave with the higher
amplitude will sound louder. Pitch, or how high or
low asound s, is directly related to frequency. Ifyou
hear a high-pitched buzz, it means the sound waves
reaching your ear have a high frequency.

8. When you hear sounds through awall, you
can hear lower pitched sounds more clearly
than higher pitched sounds. Use a model to
explainwhy.

JANNANNA
vV V V

) The sound wave shown has a high frequency
and constant amplitude. The sound will have a
high pitch and constant volume.

) The sound wave shown has a low frequency and
\./ constantamplitude. The sound will have alow
pitch and constant volume.
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Mechanical Waves Spread Out

Mechanical waves spread out through a medium over time. These waves generally
spread outin as many directions as they are able. Surface waves on water spread out in
acircle around the original disturbance. Sound waves in the air spread out as a sphere
around the source of the sound. As awave spreads out, energy is spread over alarger
area. As a result the amount of energy in any one part of the wave also decreases. One
reason that faraway sounds are so quietis that less energy is reaching the listener. More
energy will reach alistener who is one foot away from the sound’s source than a listener
who is twenty feet from the source.

15. How is the energy of the wave changing in this Amplitude at a Point in Space

graph and why might this be occurring?
The amplitude of a water ripple will decrease as the

A. The energy is decreasing because the i st
diameter of the ripple increases.

amplitude of the wave is decreasing.
B. The energy is not changing because
the amplitude s constant although the
frequency is changing.
€. The energy is not changing because
the frequency is constant although the
amplitude is changing.

Amplitude

D. The energy is decreasing because the
frequency of the wave s decreasing.

Diameter
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Mechanical waves cause particles in a medium to
move. As awave passes through a medium, the
medium’s particles move. These particles bump
into one another and transfer energy. During this
movement, some of the wave’s energy is converted
to thermal energy by friction. Absorption refers to
amedium converting the energy of a mechanical
wave into other forms. When energy is absorbed by
amedium, the medium gains thermal energy and
the wave loses that energy.

16. Whales and dolphins both use sound
underwater. Dolphins use high-frequency
sounds to locate objects. These waves can
travel afew hundred meters. Whales use
low-frequency sounds to communicate. These
waves can travel hundreds of kilometers. Why
might these sounds travel different distances?

Distance

Dolphins and whales make sounds that travel through water.
As sound waves travel through water, they move water
‘molecules. The graph above shows how the amplitude of a
‘sound wave changes as it moves farther from the source of
the sound.
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Transmission

Consider whatis happening when you hear sound through a wall. A sound wave
traveled through the air, moved through the wall, and then traveled through air again
toreach your ear. When a mechanical wave encounters a new medium, it can move
into that new medium. This process is called transmission. On its path to your ear, the
sound wave was transmitted from the air into the wall. When the sound wave traveled
through the wall and encountered air, it was again transmitted to a new medium.

'When a wave encounters a new medium, it is not always transmitted into the new medium.

21. What occurs when this wave traveling through the rope encounters a new medium,
the wall?
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Reflection

When awave encounters the boundary of a medium, it does not always transmit into
anew medium. Instead, the wave can reverse direction and travel back through the
original medium. This behavior is known as reflection. When you hear sound echo off of
awall, the sound is reflecting. The wave encountered a new medium and was reflected.

Transi
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n

Partial Reflecti

When a wave encounters a new medium, itis normally partially transmitted and partially
reflected. The reflected wave may flip depending on the media involved.

N\
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22. How would you best describe the behavior of the wave when it reaches the
boundary between the heavy particles and the light particles?
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Partial Transmission and Reflection

Generally, when a mechanical wave encounters a boundary between two different
media, the wave is not entirely reflected or transmitted. Some of the wave can be
transmitted into the new medium. The remaining portion of the wave is reflected back
into the original medium. This is why you can hear the sounds of a basketball game from
outside a gym, even though there may be echoes inside the gym as well.

Amplitudeand Energyin Partial Reflection

Explore
ONLINE!

The frequency of a wave does not change when it encounters anew medium,
but the wavelength and amplitude may change.

23. What do you notice about the amplitude of the reflected wave?
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Answer the following questions to check your understanding of the lesson.

Useth

3. Thisimage shows what happened after awave
traveling from the left encountered a boundary
between its original medium and another, less
dense medium. What happened at the boundary
between media? Choose all that apply.

llustration to answer Question 3.

A. Some of the wave’s energy was transmitted to

the less dense medium.

B. Part of the wave was reflected backinto the
original medium.

C. The transmitted part of the wave carried particles from one medium to the other.

4. soundismadeupof electromagnetic / mechanical waves that travel
through a medium. As the sound wave travels through a medium, it moves particles
inthat medium permanently / temporarily. When the sound wave strikes
aboundary between air and water, it will generally be completely / partially
reflected.
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Use the illustration to answer Questions 5and 6.

5. Thisillustration represents a sound wave traveling from left to right. As the wave
passes the location of the particle represented by the red dot, how does the particle
move?

A. The particle travels from left to right along with the sound wave.
B. The particle vibrates horizontally, moving both left and right.
€. The particle vibrates vertically, moving both up and down.

6. As this sound wave spreads through the air, it moves the air particles smaller and
smaller distances. What causes this change in the amount of motion? Choose all that
apply.

A. Amplitude decreases as the energy of a wave spreads across a greater amount of
the medium.
B. Amplitude decreases as medium’s particles move away from the sound’s source.

. Amplitude decreases as friction removes energy from the sound wave.
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Look at the wave that is traveling through the rope. The left end of the rope is being
shaken, so the wave is traveling to the ri 9%1’ / left. The energy of the wave travels
to the rig T / |left along the rope. As the wave goes by, each piece of the rope
moves up and down / along with the wave.

| O
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As awave travels, energy is transferred. If the wave’s energy is transferred only one
time, then a wave pulse is formed. You can see the single pulse disturbance as it moves
through the medium. If the disturbance transfers energy in a repeating pattern, then a
wave is formed. You can see the wave moving continuously.

Afinger plucks a guitar string one Awave forms when energy is
time, creating a wave pulse. transferred in a repeating pattern.

Discuss Together with a partner, look at the two photos and compare your
observations. What wave patterns do you observe? Think about how they are
similar and how they are different. Summarize your conclusions.
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The Formation ofa

An underwater faultIn the ocean floor releases a @) MEETE R T
massive amount of energy and displaces the water &2 undergoa change. As the bottom ofa wave hits

‘above It. Waves are formed as energy moves outward the beach floor, the wave slows down, Increases In
from the fault. helght, and decreases In wavelength.

‘The waves bulld quickly and move as fast as 800 km/h. /6> Atthe coast, the wavesare at thelr largest. These
In deep water, the waves only rise 30-60 cm abovesea - glant waves crash onto the shore and can cause
level, but the wave may be hundreds of miles long. massive damage.

What does a tsunami wave have in common with the wave generated by a person
jumping intoa pool?
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Label the type and parts of the waves shown here.

WORD BANK
.

~transverse wave

longitudinal wave

~compression
+rarefaction
screst
-trough





