
Output Devices
Speakers and 
Headphones



Speakers and headphones

• Speakers and headphone are output devices.

• Speakers and headphones are responsible for producing sounds 

such as music and speech.

• Speakers and headphones convert digital signals output by the 

computer into analogue sound waves.

• Digital signals cannot be heard but analogue wave signals are 

audible to the human ear.
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Uses/Advantages/Disadvantages

Advantages and Uses:

▪Audio output is suitable for visually impaired users

▪Sound alarms through speakers more effective to alert users

▪Headphones allow to listen to music/voice privately

Disadvantages:

▪Not suitable for use in a noisy environment

▪Speakers may disturb other users.
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How it works
▪Electrical signals (digital) from the computer go through a Digital to 

Analogue converter(DAC)

▪ The analogue signal produced is amplified and sent to a speaker

▪Amplified analogue signals make a cone inside the speaker to 

vibrate thus producing sound.
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Sampling Rate

• The rate (speed) at which the Digital to Analogue converter(DAC) 

can translate the digital output from the computer into analogue 

values is known as the sampling rate.

•Most common sampling rate is 44 100 samples per second.

• This means that the DAC can convert 44 100 samples every 

second.
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Calculating storage space needed to store sound 1
• Suppose a CD is being produced to contain a number of stereo music tracks. Each 

piece of music is sampled 44 100 times a second. Therefore sampling rate = 44 100

• Each sample is 16 bits. i.e. 16 bits of storage space is required to store each sample.

• Since the music is in stereo this also needs to be taken into consideration. 

• Stereo divides sounds across two channels therefore it is recorded twice.

• The above information means that the number of samples per second is: 44 100 × 2 

• And the number of bit needed to store  (44 100 × 2) samples per second is

• (44 100 × 2)  × 16 = 1 411 200 bits

• Since 1 byte = 8 bits

• This equates to  1 411 200/8 bytes per second.

• This works out at 1 411 200/8 =  176 400 bytes per second.
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Calculating storage space needed to store sound 2
• We calculated that  1 411 200/8 =  176 400 bytes per second

• That is 176 400 bytes is needed to store one second of music.

• Calculate how much memory is needed to store a four-minute music track

using the number of bytes needed per second from above.

• Convert your answer into megabytes

• Four-minutes = 4 x 60 = 240 seconds

• 1 second requires 176 400 bytes 

• 240 seconds requires  240 x 176 400 = 42 336 000 bytes

• 42 336 000 bytes = 42 336 000 / 1024 = 41 343 Kilobytes (KB)

• 41 343 Kilobytes = 41343 /1024 = 40 MB (approximately)

• Therefore Memory is needed to store a four-minute music track = 40 MB 
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Remember

1KB = 1024 bytes
1MB = 1024 Kilobytes



Calculating storage space needed to store sound 3
• We calculated that  Storage space required to store one track (one song) was

• 41343 /1024 = 40 MB 

• If the CD has a capacity of 800 megabytes, how many four-minute songs could be 
stored on the CD?

• 40 MB required to store one track 

• Total space available (Capacity of CD) = 800 megabytes = 800 MB

• Number of tracks that can be stored on CD = Total capacity / Size of 1 track

= 800 / 40 = 20 tracks
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Homework 1

A 32-second sound clip will be recorded. The sound will be sampled 16000 times 

a second.

Each sample will be stored using 8 bits.

Calculate the file size in kilobytes. You must show all of your working.

File Size ..................................................................................................... kB
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Homework 210


