Intermediate 1 Physics 
Sound and Music

Learning Outcomes
and 
Revision Material

Learning Outcomes

By the end of this topic you should know:
Sound waves

State that for sound to be produced an object must vibrate.

State that sound is a wave which transfers energy.

State that the frequency of a sound is the number of waves produced in one second.

State that frequency is measured in hertz.

State that the higher the pitch of a sound the larger the frequency.

Identify from oscilloscope traces the signal which would produce:

(a) the louder sound

(b) the higher frequency.

State that if two sounds are one octave apart, the frequency of one is double the other.

State that the frequency produced by a vibrating string can be increased by shortening the length of the string and increasing the tightness of the string.

State that the frequency produced by a vibrating air column can be increased by shortening the length of the air column.

Speed of sound

Give an example which shows that the speed of sound in air is less than the speed of light in air.

Describe a method for measuring the speed of sound in air using the relationship between distance, time and speed.

Calculate the speed of sound using: speed = distance/time.

Using sound

State that sound can pass through solids, liquids and gases.

State that sound cannot pass through a vacuum.

State that the normal range of human hearing is from 20 hertz to 20,000 hertz.

State that high frequency sounds beyond the range of human hearing are called ultrasounds.

Give one example of a use of ultrasound in medicine.

Give one example of a non- medical use of ultrasound.

State that sound levels are measured in decibels.

Give two examples of noise pollution.

State that excessive noise can damage hearing.

Amplified sound

State that the output signal from an amplifier has the same frequency but a bigger amplitude than the input signal.

State the function of each of the three major components needed to amplify speech (microphone, amplifier, loudspeaker).

Define voltage gain of an amplifier in terms of input and output voltages.

Calculate voltage gain using: gain = Voltageout/Voltagein
Explain why your recorded voice sounds different to you.

State the advantages of a compact disc compared to a tape cassette.

SOUND WAVES

Vibrations

[image: image1.wmf]   Musical instruments produce sound when part

of the instrument _______________.

   A guitar string ___________  when it is   

   plucked.

   A trumpet blasts out sound when the _____

   inside it vibrates.

______________ is transferred from the vibrating object to the listener by ____________ waves which travel through the air. These ___________ waves make the air vibrate.

Frequency

Each note or sound has a frequency which is measured in ________ (Hz).
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A tuning fork will have its frequency value engraved on it.

If a tuning fork has a frequency of 256 Hz, this means that ________ sound waves are produced every ___________.

A whistle produces a higher frequency sound than a vibrating drum. The whistle has a higher ___________. The higher the pitch, the higher the _____________.

Detecting sound

Sound can be detected by a ____________ and a trace displayed on an oscilloscope.

Loud and Quiet

The amplitude of a wave is the distance from the ____________ of the wave to the top or the bottom of the wave.

A loud sound transfers more ___________ so the oscilloscope trace will have a ____________ amplitude.

A quiet sound transfers less ___________ so the oscilloscope trace will have a ____________ amplitude.

On the diagrams below, show the trace produced for a loud note and for a quiet note. On each diagram label the amplitude.
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 Quiet note


   Loud note

High and low frequency

The effect of changing the frequency can also be seen on the oscilloscope screen.

On the diagrams below show the trace produced for a low frequency sound and a high frequency sound.









 Low frequency


High frequency

If the frequency is higher, _________ waves can be seen on the screen.

If the frequency doubles, we say that the sound has gone up one ___________ e.g. One ___________higher than 250Hz is ______ Hz.









Note 1


Note 2 – One ________ higher

Changing the note

A musician tunes a guitar by making the strings tighter or looser.

While playing the guitar, the note is changed by altering the length of string which vibrates.

· Short strings produce __________ frequency than long strings.

· Tight strings produce __________ frequency than slack strings.

An organ produces a variety of musical notes which depend on the length of the ______ __________ which vibrates. The shorter pipes have shorter _______ __________ which produce the ____________ frequency notes.

SPEED OF SOUND

During a thunderstorm, the lightning flash is seen a short time before the roll of thunder is heard. This is due to the fact that light travels much __________ than sound through air.


Calculating the speed of sound

We can use the idea that light travels much faster than sound to measure the speed of sound outside on the playing field.

In the space below draw a diagram of this experiment and explain how it is carried out. 
______________________________________________________

______________________________________________________

__________________________________________________________________________________________________________________________________________________________________

In the laboratory, the speed of sound can be measured using the apparatus shown below.

A loud sound is made with the hammer. As the sound reached microphone A, the timer starts. When the sound reaches microphone B, the timer stops. The distance between the microphones is measured with a metre stick.

This is repeated to get an average reading of time.

Explain below why an average reading is taken,

________________________________________________________________________________________________________________________________________________________________________________________________________________________

The readings of time and distance are then used in the equation below.


Example

Times:  
0.0030s, 0.0029s, 0.0031s, 0.0027s, 0.0029s

Average time = 

Distance travelled = 1m

Speed = 



=



=

USING SOUND

Sound can travel through __________, __________ and __________.

The only place that sound cannot pass through is a ________________.

A vacuum is an _____________ space, so there are no ____________ to pass on the vibrations.

When listening to music, you hear sounds of many frequencies. Humans can detect frequencies between __________ and __________ Hz.

As we get older, the upper limit gradually ___________ to about 15 000Hz.

Some animals can detect higher frequency sounds than humans,

e.g. _______________ and _______________.

Ultrasound

Sound ____________ the upper limit of human hearing (________ Hz) is called ultrasound.

In the space below explain one medical and one non-medical use of ultrasound.

Medical_____________________________________________________________________________________________________________________________________________________________

Non-medical____________________________________________

____________________________________________________________________________________________________________

SOUND LEVELS

Sound level is measured in ______________ (dB).




130

Jet engine at 50m

  Sound level
100

Pneumatic drill


in dB

70

Rush hour traffic




60

Normal conversation at 60m




0

Silence

When sound levels rise to an unacceptable level, the problem is described as noise _____________. There are many sources of this. List 3 examples below.

1. ________________

2. ________________

3. ________________

Exposure to high level sounds over a long period of time can __________ our hearing. Listening through stereo headphones would also produce a harmful effect if the volume is turned up too high.

Explain how we can protect our ears from harmful sounds.

__________________________________________________________________________________________________________________________________________________________________

AMPLIFIED SOUND

A stereo system contains an amplifier. The signal from the radio or CD passes through an amplifier which turns a _________ amplitude electrical signal into a ____________ amplitude one.

On the diagram below, complete the second diagram to show how the signal looks after it has passed through the amplifier.


Only the amplitude of the signal is changed. The _______________ does not change.

The signal must be changed from a ___________ signal into an _____________ signal before it can be amplified. It must then be changed back to a _____________ signal so it can be heard.

An electronic system of 3 parts is used to do this.

Complete the table below, describing the function of each part of this system.


Voltage gain

Finding the gain of the amplifier can compare the performance of different amplifiers.


Find the voltage gain of this amplifier.

Voltage gain  =  



= 



=

Note: Voltage gain is just a number. It has no unit.

Playback

A cassette recording of your own voice will sound strange when it is played back from a cassette.

In the space below explain why it sounds different.

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

A CD is a source of high quality sound. As the CVD spins inside the CD player, laser light reflects off the CD. 

Give 2 advantages of CD’s over cassettes.

1._____________________________________________________

2._____________________________________________________
















Voltage gain  =  


























	Speed  =   





In air:





	Speed of sound  = 





	Speed of light    =  
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Part of the system		Function





Microphone





Amplifier





Loudspeaker








   Amplifier








Frequency = 
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