Sound

Introduction B3 ESACX

Have you ever thought about how amazing your sense of hearing is? It is actually pretty
remarkable that we can hear the huge range of sounds and determine direction so quickly.
How does something actually make a sound that you can hear? Anything that generates a
disturbance in the air creates a pulse that travels away from the place where is was created.
If this pulse enters your ear it can cause your ear drum to vibrate which is how you hear.
If the source of the pulse creates a train of pulses then the disturbance is a wave. See
introductory video: (® Video: VPdxu at www.everythingscience.co.za)

We generally say that sound is a wave. Sound waves are longitudinal, pressure waves, that
means that the waves consists of compressions and rarefactions of the pressure of the air.

Sound waves Ea ESACY

A tuning fork is an instrument used by musicians to create sound waves of a specific fre-

quency. They are often used to tune musical instruments.

Sound waves coming from a tuning fork are
caused by the vibrations of the tuning fork

which push against the air particles in front of .
Tuning fork

it. As the air particles are pushed together a
compression is formed. The particles behind
the compression move further apart causing
a rarefaction. As the particles continue to
push against each other, the sound wave trav-
els through the air. Due to this motion of the
particles, there is a constant variation in the
pressure in the air. Sound waves are therefore

Photo by amonya on Flickr.com

pressure waves. This means that in media
where the particles are closer together, sound

waves will travel faster.
® See video: VPdya at www.everythingscience.co.za
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Sound waves travel faster through liquids, like water, than through the air because water is
denser than air (the particles are closer together). Sound waves travel faster in solids than
in liquids.

ra refaTti ons

vibrating
tuning
fork =

column of air in front
of tuning fork

compressions

Figure 10.2: Sound waves are pressure waves and need a medium through which to travel.

Tip

Activity: Build your own telephone

Have you ever wondered if you can actually use tin cans or cups to
make a telephone? Try it and see!
What you need:

e Two tin cans or paper paper cups
e String

e Toothpicks or small sticks
Try This:

1. Tie a toothpick on each end of a length of string.

2. Make a hole in the base of the can or cup. Poke the toothpick
through the end of the can. Pull the string tight so the toothpick
rests on the inside bottom of the can. Put one can at each end
of the string. (You may want to experiment with different cans or
cups and strings or wires to see what works best.)

3. Hold the string tight and talk into one of the cans. The person at
the other end should be able to hear you. Why does the string
have to be tight?

4. Try to make a party line by tying a third string and can or cup
onto the middle of the string. Can everybody talk to everybody
else?

Sound waves need something to travel through. Usually they travel
through air, but they can travel much faster and farther through a string.
The string has to be tight or else the sound wave cannot travel through
it. The cup helps to amplify the sound on the other end.
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A sound wave is
a pressure  wave.
This means that
regions of high pres-
sure  (compressions)
and low pressure
(rarefactions) are
created as the sound
source vibrates.
These compressions
and rarefactions arise
because the source vi-
brates longitudinally
and the longitudi-
nal motion of air
produces pressure

fluctuations.




FACT

The speed of sound
in air, at sea level,
at a temperature of
21°C and under nor-
mal atmospheric con-
ditions, is 344 m-s~ 1.

10.2

CHAPTER 10. SOUND

Speed of sound

B3 ESACZ

The speed of sound depends on the medium the sound is travelling in. Sound travels faster

in solids than in liquids, and faster in liquids than in gases. This is because the density

of solids is higher than that of liquids which means that the particles are closer together.

Sound can be transmitted more easily.

® See video: VPeac at www.everythingscience.co.za

The speed of sound also depends on the
temperature of the medium. The hotter the
medium is, the faster its particles move and
therefore the quicker the sound will travel
through the medium. When we heat a sub-
stance, the particles in that substance have
more kinetic energy and vibrate or move
faster. Sound can therefore be transmitted

more easily and quickly in hotter substances.

Sound waves are pressure waves. The speed
of sound will therefore be influenced by the
pressure of the medium through which it is
travelling. At sea level the air pressure is
higher than high up on a mountain. Sound
will travel faster at sea level where the air

Substance | v (m-s71)
aluminium 6420
brick 3650
copper 4760
glass 5100
gold 3240
lead 2160
water, sea 1531
air, 0 °C 331
air, 20 °C 343

pressure is higher than it would at places high Table 10.1: The speed of sound in different

above sea level.

Informal experiment: Measuring the speed of sound in

air

Aim: To measure the speed of sound.

Apparatus:

e Starter’s gun or anything that can produce a loud sound in response to visible

action
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e Stopwatch

Method: The speed of sound can be measured because light travels much faster
than sound. Light travels at about 300 000 m - s~ (you will learn more about the
speed of light in the next chapter) while sound only travels at about 300 m - s—1.
This difference means that over a distance of 300 m, the light from an event will
reach your eyes almost instantly but there will be an approximate half a second lag
before you hear the sound produced. Thus if a starter’s pistol is fired from a great
distance, you will see the smoke immediately but there will be a lag before you
hear the sound. If you know the distance and the time then you can calculate the
speed (distance divided by time). You don’t need a gun but anything that you can

see producing a loud sound.

Try this:

1. Find a place where you know the precise, straight-line distance between two
points (maybe an athletics track)

2. Someone needs to stand at the one point to produce the sound

3. Another person needs to stand at the other point with the stop watches

4. The person with the stopwatch should start the stopwatch when they see the
other person make the sound and stop the stopwatch when they hear the
sound (do this a few times and write the times down)

Results:

Time (s) | Distance (m) | v (m-s~1)

You can now calculate the speed to
sound by dividing the distance by the

time. Remember to work in S.I. units

(metres and seconds). If you took
multiple readings then you can sum

them and divide by the number of

readings to get an average time read-
ing. Use the average time to calculate

the speed:

t Averages

Conclusions: Some questions to ask:
e What is your reaction time on the stopwatch? You can test this by starting it
and then trying to stop it immediately.
e What was the forecast temperature on the day of the measurement?

e Was it humid or very dry?
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Discuss what might change the speed of sound that you measured.

You can vary this experiment by trying it on days when the weather is different as
this can change air pressure and temperature.

Reflection and echoes g3 ESADA

When the sound waves collide with an object they are reflected. You can think of the
individual particles that are oscillating about their equilibrium position colliding into the
object when the wave passes. They bounce off the object causing the wave to be reflected.

In a space with many small objects there are reflections at every surface but they are too
small and too mixed up to have an outcome that a human can hear. However, when there
is an open space that has only large surfaces, for example a school hall that is empty, then
the reflected sound can actually be heard. The sound wave is reflected in such a wave that
the wave looks the same but is moving in the opposite direction. () See video: VPebb at

www.everythingscience.co.za

This means that if you stand in a hall and loudly say “hello” you will hear yourself say
“hello” a split second later. This is an echo. This can also happen outdoors in a wide open
space with a large reflecting surface nearby, like standing near a mountain cliff in an area
with no trees or bushes.

This is a very useful property of waves.

SONAR gz ESADB

Ships on the ocean make use of the reflecting
properties of sound waves to determine the
depth of the ocean. A sound wave is transmit-
ted and bounces off the seabed. Because the
speed of sound is known and the time lapse
between sending and receiving the sound can
be measured, the distance from the ship to
the bottom of the ocean can be determined,

This is called sonar, which is an acronym for
Sound Navigation And Ranging.
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Example 1: SONAR

QUESTION

A ship sends a signal to the bottom of the ocean to determine the depth of the
ocean. The speed of sound in sea water is 1450 m - s~ If the signal is received 1,5

seconds later, how deep is the ocean at that point?

SOLUTION

Step 1 : Identify what is given and what is being asked:

s = 1450 m.s™!

t = 1,5sthere and back
ot = 0,75sone way

d = 7

Step 2 : Calculate the distance:

Distance = speed x time
D = sxt
= 1450m-s~! x 0,75s
— 1087,5m
Echolocation B3 ESADC

Animals like dolphins and bats make use of sounds waves to find their way. Just like ships
on the ocean, bats use sonar to navigate. Waves that are sent out are reflected off the objects
around the animal. Bats, or dolphins, then use the reflected sounds to form a “picture” of
their surroundings. This is called echolocation.
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Characteristics of a £3 ESADD
sound wave

Since sound is a wave, we can relate the properties of sound to the properties of a wave.
The basic properties of sound are: pitch, loudness and tone.

Sound A

Sound B

Sound C

Figure 10.3: Pitch and loudness of sound. Sound B has a lower pitch (lower frequency)
than Sound A and is softer (smaller amplitude) than Sound C.

Pitch

The frequency of a sound wave is what your ear understands as pitch. A higher frequency
sound has a higher pitch, and a lower frequency sound has a lower pitch. In Figure 10.3
sound A has a higher pitch than sound B. For instance, the chirp of a bird would have a
high pitch, but the roar of a lion would have a low pitch.

The human ear can detect a wide range of frequencies. Frequencies from 20 to 20 000 Hz
are audible to the human ear. Any sound with a frequency below 20 Hz is known as an
infrasound and any sound with a frequency above 20 000 Hz is known as an ultrasound.

Table 10.2 lists the ranges of some common animals compared to humans.
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Table 10.2: Range of frequencies

lower frequency (Hz) | upper frequency (Hz)
Humans 20 20 000
Dogs 50 45 000
Cats 45 85 000
Bats 20 120 000
Dolphins 0,25 200 000
Elephants 5 10 000
Activity: Range of wavelengths

Using the information given in Table 10.2, calculate the lower and upper wave-

lengths that each species can hear. Assume the speed of sound in air is 344 m-s1.

Loudness

The amplitude of a sound wave determines its loudness or volume. A larger amplitude
means a louder sound, and a smaller amplitude means a softer sound. In Figure 10.3 sound
Cis louder than sound B. The vibration of a source sets the amplitude of a wave. It transmits
energy into the medium through its vibration. More energetic vibration corresponds to

larger amplitude. The molecules move back and forth more vigorously.

The loudness of a sound is also determined by the sensitivity of the ear. The human ear is
more sensitive to some frequencies than to others. The volume we receive thus depends
on both the amplitude of a sound wave and whether its frequency lies in a region where

the ear is more or less sensitive.

Exercise 10 -1

Study the following diagram representing a musical note. Redraw the diagram
for a note

1. with a higher pitch

2. thatis louder
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3. thatis softer

More practice @ video solutions @ or help at www.everythingscience.co.za

(1.) 003t

Activity: Comparing sound generating instruments

The size and shape of instruments influences the sounds that they are able to pro-
duce. Find some instruments that have different physical characteristics and com-
pare their sounds. You could:

Option 1: Vuvuzelas:

Compare the sounds made by blow-
ing through vuvuzelas of different
sizes. You will need to find a few dif-
ferent vuvuzelas. Take turns blowing
the different ones, one at a time and
record which you think is louder (am-
plitude), which is of higher pitch (fre-
quency).

Option 2: Tuning forks:

Compare the sounds created by tap-
ping tuning forks of different sizes.
You will need to find a few differ-
ent tuning forks. Take turns tapping
the different ones, one at a time and
record which you think is louder (am-
plitude), which is of higher pitch (fre-
quency).

Option 3: Signal generator and oscilloscope:
Use a function generator connected to a speaker to produce sounds of different
frequencies and amplitudes and use a microphone connected to an oscilloscope to

display the characteristics of the different sounds produced.
A function generator

Function generator

The function generator allows you to
control the loudness and frequency of the
sound being produced by the speaker. I
It will have controls for amplitude and

frequency.

Photograph by Audin on Flickr.com
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Oscilloscope
The microphone can then pick up the

sound and convert it to an electrical An oscilloscope

signal which can be displayed on the
oscilloscope.

The most common oscilloscope controls
are for amplitude, frequency, triggering,
and channels. Once your teacher has
helped you acquire a signal using the

correct channel and triggering you will ‘ ] N
: Photograph by Audin on Flickr.com
use the amplitude and frequency controls

. . Two different oscilloscope traces
to display the characteristics of the sound b

being produced.

The amplitude adjustment of an oscillo-
scope controls how tall a given voltage
will appear on the screen. The purpose

of this adjustment is that you can see a

. Photograph by Audin on Flickr.com
very large or a very small signal on the

same screen.

The frequency (or time) adjustment of . .

.q Y ) J ) ) Note: The display of the oscil-

an oscilloscope is how much time will a .

o loscope will show you a trans-
certain distance across the screen repre- .

) ) ) verse wave pattern. This does not
sent. The purpose of this adjustment is
) ) mean that sound waves are trans-
to be able to see a very quickly changing .

) ] verse waves but just shows that
or a slowly changing signal on the same . )
the pressure being measured is

screen. .
fluctuating because of a pressure

wave.

You will be able to experiment with different amplitudes and frequencies using
the function generator and see what impact the changes have on the waveform
picked up by the microphone.

® See video: VPebn at www.everythingscience.co.za

Physics: Waves, Sound and Light 175



10.3 CHAPTER 10. SOUND

Intensity of sound [NOT
IN CAPS]

B3 ESADE

Intensity is one indicator of amplitude. Intensity is the energy transmitted over a unit of
area each second.

The unit of intensity is the decibel (symbol: dB).

Source Intensity (dB) | Times greater than hearing threshold
Rocket Launch 180 1018
Jet Plane 140 104
Threshold of Pain 120 10%2
Rock Band 110 101!
Factory 80 108
City Traffic 70 107
Normal Conversation 60 106
Library 40 104
Whisper 20 102
Threshold of hearing 0 0

Table 10.3: Examples of sound intensities.

Vuvuzelas feature prominently at soccer
events in South Africa. The intensity of the
sound from a vuvuzela depends on how
close you are. In Table 10.3 you can see how

the intensity differs. _
- T

Photo by Dundas Football Club on
Flickr.com
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Frequency (Hz) Atear Bellopening 1Tm 2m
125 36 62 38 35

250 92 106 82 85

500 103 121 102 101
1000 106 122 108 100

2 000 101 122 110 101

4 000 97 109 110 102

5 000 93 111 109 100

8 000 87 110 107 98

Table 10.4: Average vuvuzela intensity measurements across frequencies at 4 distinct dis-
tances from the bell end of the vuvuzela (dBA) taken from South African Medical Journal
(Cape Town, South Africa) 100 (4): 192

Ultrasound B3 ESADF

Ultrasound is sound with a frequency that is higher than 20 kHz. Some animals, such as
dogs, dolphins, and bats, have an upper limit that is greater than that of the human ear and
can hear ultrasound.

Application Lowest Frequency (kHz) | Highest Frequency (kHz)
Cleaning (e.g. jewellery) 20 40

Material testing for flaws 50 500

Welding of plastics 15 40

Tumour ablation 250 2000

Table 10.5: Different uses of ultrasound and the frequencies applicable.
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177



FACT

Ultrasound generator-
/speaker systems are
sold  with
that they
away rodents and

claims
frighten

insects, but there is
no scientific evidence
that the devices work;
controlled tests have
shown that rodents
quickly learn that
the  speakers are
harmless.

10.4 CHAPTER 10. SOUND

The most common use of ultrasound is to cre-
ate images, and has industrial and medical
applications. The use of ultrasound to create
images is based on the reflection and trans-
mission of a wave at a boundary (when the
wave goes from one substance to another).
When an ultrasound wave travels inside an
object that is made up of different materials
such as the human body, each time it en-
counters a boundary, e.g. between bone and
muscle, or muscle and fat, part of the wave
is reflected and part of it is transmitted. The
reflected rays are detected and used to con-

struct an image of the object.

Picture by mbaylor on Flickr.com

Ultrasound in medicine can visualise mus-
cle and soft tissue, making them useful for
scanning the organs, and is commonly used
during pregnancy. Ultrasound is a safe, non-
invasive method of looking inside the human
body.

Ultrasound sources may be used to generate local heating in biological tissue, with appli-
cations in physical therapy and cancer treatment. Focused ultrasound sources may be used
to break up kidney stones.

Ultrasonic cleaners, sometimes called supersonic cleaners, are used at frequencies from 20-
40 kHz for jewellery, lenses and other optical parts, watches, dental instruments, surgical
instruments and industrial parts. These cleaners consist of containers with a fluid in which
the object to be cleaned is placed. Ultrasonic waves are then sent into the fluid. The main
mechanism for cleaning action in an ultrasonic cleaner is actually the energy released from
the collapse of millions of microscopic bubbles occurring in the liquid of the cleaner.

The physics of hearing
[NOT IN CAPS]

g3 ESADG

The human ear is divided into three main sections: the outer, middle, and inner ear. Let’s
follow the journey of a sound wave from the pinna (outermost part) to the auditory nerve
(innermost part) which transmits a signal to the brain. The pinna is the part of the ear we
typically think of when we refer to the ear. Its main function is to collect and focus a sound
wave. The wave then travels through the ear canal until it meets the eardrum. The pressure
fluctuations of the sound wave make the eardrum vibrate. The three very small bones of
the middle ear, the malleus (hammer), the incus (anvil), and the stapes (stirrup), transmit the
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sem| circular canals

alliptical window
vestibular

[/ circutar window
/ “ nerve

pinna -

_ auditory

tympanic membrane

(eardrum) _ eustachian tube

Figure 10.4: Diagram of the human ear.

signal through to the elliptical window. The elliptical window is the beginning of the inner
ear. From the elliptical window the sound waves are transmitted through the liquid in the
inner ear and interpreted as sounds by the brain. The inner ear, made of the semicircular
canals, the cochlea, and the auditory nerve, is filled with fluid. The fluid allows the body

to detect quick movements and maintain balance.

There are sounds which exceed the threshold of pain. Exposure to these sounds can cause
immediate damage to hearing. In fact, exposure to sounds from 80 dB and above can
damage hearing over time. Measures can be taken to avoid damage, such as wearing
earplugs or ear muffs. Limiting exposure time and increasing distance between you and
the source are also important steps for protecting your hearing.

Group Discussion: Importance of Safety Equipment

Working in groups of 5, discuss the importance of safety equipment such as ear
protectors for workers in loud environments, e.g. those who use jack hammers
or direct aeroplanes to their parking bays. Write up your conclusions in a
one page report. Some prior research into the importance of safety equipment
might be necessary to complete this group discussion.
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See the summary presentation ((® Presentation: VPecu at www.everythingscience.co.za)

e Sound waves are longitudinal waves

e The frequency of a sound is an indication of how high or low the pitch of the sound
is.

e The human ear can hear frequencies from 20 to 20 000 Hz. Infrasound waves
have frequencies lower than 20 Hz. Ultrasound waves have frequencies higher than
20 000 Hz.

e The amplitude of a sound determines its loudness or volume.

e The tone is a measure of the quality of a sound wave.

e The speed of sound in air is around 340 m - s~ 1. It is dependent on the temperature,
height above sea level and the phase of the medium through which it is travelling.

e Sound travels faster when the medium is hot.

e Sound travels faster in a solid than a liquid and faster in a liquid than in a gas.

e Sound travels faster at sea level where the air pressure is higher.

e The intensity of a sound is the energy transmitted over a certain area. Intensity is a
measure of frequency.

e Ultrasound can be used to form pictures of things we cannot see, like unborn babies
or tumours.

e Echolocation is used by animals such as dolphins and bats to “see” their surroundings
by using ultrasound.

e Ships use sonar to determine how deep the ocean is or to locate shoals of fish.

Physical Quantities
Quantity Unit name Unit symbol
Velocity (v) metre per second m-s~!
Wavelength (\) metre m
Amplitude (A) metre m
Period (T) second S
Frequency (f) hertz Hz (s71)

Table 10.6: Units used in sound
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Chapter 10 End of chapter exercises

1. Choose a word from column B that best describes the concept in column

A.
Column A Column B
1. pitch of sound A. amplitude
2. loudness of sound B. frequency
3. quality of sound C. speed

D. waveform

2. A tuning fork, a violin string and a loudspeaker are producing sounds.
This is because they are all in a state of:

compression

rarefaction

rotation

tension

c2an T

vibration
3. What would a drummer do to make the sound of a drum give a note of
lower pitch?
a. hit the drum harder
hit the drum less hard
hit the drum near the edge
loosen the drum skin

P20 T

tighten the drum skin
4. What is the approximate range of audible frequencies for a healthy hu-
man?
a. 0.2 Hz — 200 Hz
b. 2 Hz — 2 000 Hz
c. 20 Hz — 20 000 Hz
d. 200 Hz — 200 000 Hz
e. 2000 Hz — 2 000 000 Hz
5. X and Y are different wave motions. In air, X travels much faster than Y

but has a much shorter wavelength. Which types of wave motion could X
and Y be?
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X Y

1. | microwaves | red light

2. | radio infra red

3. | red light sound

4. | sound ultraviolet

5. | ultraviolet radio

6. Astronauts are in a spaceship orbiting the moon. They see an explosion
on the surface of the moon. Why can they not hear the explosion?
a. explosions do not occur in space
sound cannot travel through a vacuum
sound is reflected away from the spaceship
sound travels too quickly in space to affect the ear drum

P 2n T

the spaceship would be moving at a supersonic speed

7. A man stands between two cliffs as shown in the diagram and claps his
hands once.

165 m f 110 m
cliff 1 Cl) cliff 2

X

Assuming that the velocity of sound is 330 m - s~1, what will be the time

interval between the two loudest echoes?

2
a.gs
1
b. 5s
5
C'ES
d 1s
1
e.gs

8. A dolphin emits an ultrasonic wave with frequency of 0,15 MHz. The
speed of the ultrasonic wave in water is 1500 m - s~'. What is the wave-
length of this wave in water?

0,T mm

1cm

10 cm

10 m

e. 100 m

e n T »

9. The amplitude and frequency of a sound wave are both increased. How
are the loudness and pitch of the sound affected?
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loudness | pitch

A | increased | raised

o)

increased | unchanged

increased | lowered

o |0

decreased | raised

m

decreased | lowered

10. A jet fighter travels slower than the speed of sound. Its speed is said to be:

11.

12.

13.

14.

15.

Mach 1
supersonic
subsonic
hypersonic

P 2n T

infrasonic
A sound wave is different from a light wave in that a sound wave is:

produced by a vibrating object and a light wave is not.
not capable of travelling through a vacuum.
not capable of diffracting and a light wave is.

& n T

capable of existing with a variety of frequencies and a light wave has
a single frequency.

At the same temperature, sound waves have the fastest speed in:

a. rock
b. milk
C. oxygen

d. sand

Two sound waves are travelling through a container of nitrogen gas. The
first wave has a wavelength of 1,5 m, while the second wave has a wave-
length of 4,5 m. The velocity of the second wave must be:

a. 3 the velocity of the first wave.

b. 3 the velocity of the first wave.

c. the same as the velocity of the first wave.

d. three times larger than the velocity of the first wave.
e. nine times larger than the velocity of the first wave.

A lightning storm creates both lightning and thunder. You see the lightning
almost immediately since light travels at 3 x 108 m - s—1. After seeing the
lightning, you count 5 s and then you hear the thunder. Calculate the
distance to the location of the storm.

A person is yelling from a second story window to another person stand-
ing at the garden gate, 50 m away. If the speed of sound is 344 m-s~1,

Physics: Waves, Sound and Light
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how long does it take the sound to reach the person standing at the gate?

16. Person 1 speaks to person 2. Explain how the sound is created by person
1 and how it is possible for person 2 to hear the conversation.

17. Sound cannot travel in space. Discuss what other modes of communica-
tion astronauts can use when they are outside the space shuttle?

18. An automatic focus camera uses an ultrasonic sound wave to focus on
objects. The camera sends out sound waves which are reflected off distant
objects and return to the camera. A sensor detects the time it takes for the
waves to return and then determines the distance an object is from the
camera. If a sound wave (speed = 344 m-s~!) returns to the camera
0,150 s after leaving the camera, how far away is the object?

19. Calculate the frequency (in Hz) and wavelength of the annoying sound
made by a mosquito when it beats its wings at the average rate of 600 wing
beats per second. Assume the speed of the sound waves is 344 m-s—!.

20. How does halving the frequency of a wave source affect the speed of the

waves?

21. Humans can detect frequencies as high as 20 000 Hz. Assuming the

1

speed of sound in air is 344 m-s—*, calculate the wavelength of the sound

corresponding to the upper range of audible hearing.

22. An elephant trumpets at 10 Hz. Assuming the speed of sound in air is
344 m-s—!, calculate the wavelength of this infrasonic sound wave made
by the elephant.

23. A ship sends a signal out to determine the depth of the ocean. The signal
returns 2,5 seconds later. If sound travels at 1450 m.s~! in sea water, how

deep is the ocean at that point?

24. A person shouts at a cliff and hears an echo from the cliff 1 s later. If the
speed of sound is 344 m - s~1, how far away is the cliff?

25. Select a word from Column B that best fits the description in Column A:
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Column A

Column B

1. waves in the air caused by vibrations

A. longitudinal waves

2. waves that move in one direction, but medium
moves in another

B. frequency

3. waves and medium that move in the same direction

C. period

4. the distance between consecutive points of a wave
which are in phase

D. amplitude

5. how often a single wavelength goes by

E. sound waves

6. half the difference between high points and low
points of waves

F. standing waves

7. the distance a wave covers per time interval

G. transverse waves

8. the time taken for one wavelength to pass a point

H. wavelength

I. music

J. sounds

K. wave speed

More practice @videosolutions @orhelpatwww.everythingscience.co.za
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