Intermediate 1 Physics 
Telecommunications

Learning Outcomes
and 
Revision Material

Telecommunications

Radio

1 
State that radio communication does not require wires between transmitter and receiver.

2 
State that radio signals are waves which transfer energy.

3 
State that radio signals are transmitted through air at a speed of 300 million metres per second.

4 
Complete a block diagram of a radio receiver showing in the correct order: the aerial, tuner, decoder, amplifier and loudspeaker.

5 
Describe in simple terms the function of the aerial, tuner, amplifier and loudspeaker in a radio receiver.

6 
State that the frequency of a radio signal is the number of waves produced in one second.

7 
State that frequency is measured in hertz.

8 
State that a radio station can be identified by the frequency of the signal it transmits.

Television

1 
State that television signals are radio signals with a higher frequency.

2 
State that a television station can be identified by the frequency of the signal it transmits.

3 
Complete a block diagram of a television receiver showing in the correct order: the aerial, tuner, decoders, amplifiers, tube and loudspeaker.

4 
Describe in simple terms the function of the aerial, tuner, amplifiers, tube and loudspeaker in a television receiver.

5 
State that mixing red, green and blue light produces all colours seen on a colour television screen.

Satellites

1 
Describe how satellites are used in communication.

2 
State that a geostationary satellite stays above the same point on the Earth’s surface.
3 
State that curved reflectors on receiving aerials make the signal stronger.

4 
Explain why curved reflectors on receiving aerials make the signal stronger.

Optical fibres

1 
State that light can be reflected.

2 
Describe the direction of the reflected light ray from a plane mirror.

3 
State what is meant by an optical fibre.

4 
State that optical fibres are used in some telecommunication systems.

5 
State that optical fibres transmit light signals.

6 
State that signal transmission along an optical fibre takes place at a speed of nearly 200 million metres per second.

7 
Describe the transmission of the light signal along an optical fibre.

8 
State that many telecommunication links into the home are by optical fibres.

9 
Describe one advantage and one disadvantage of using optical fibres for transmission of signals into the home.

The Telephone

1 
State that in a telephone, coded messages or signals are sent out by a transmitter and are picked up by a receiver.

2 
State that telephone communication may use electrical signals in metal wires, light signals in optical fibres or radio wave signals in air between transmitter and receiver.

3 
State that a mobile phone acts as a radio transmitter and receiver.

4 
State one advantage and one disadvantage of a mobile phone.

5 
State that the mouthpiece of a telephone is the transmitter and it contains a microphone.

6 
State that the earpiece of a telephone is the receiver and it contains a loudspeaker.

7 
State the useful energy changes in




(a) a microphone (sound to electrical)




(b) a loudspeaker (electrical to sound).

8 
State that a telephone signal in a metal wire is transmitted very quickly, at a speed of almost 300 million metres per second.

9 
State that fax is the name given to the transmission of documents by telephone communication.

10 State one advantage of using fax.

11 Describe the effect on the signal pattern displayed on an oscilloscope due to a change in:




(a) loudness of sound




(b) frequency of sound.

RADIO

Radio waves

At one time a radio was called a wireless because the signal it received did not come through wires.

A radio transmitter sends out invisible waves of ____________ which can be picked up by an aerial receiver. 

The radio waves pass through the air at a speed of _____________ metres per second. They travel large distances in a very short time.

The waves of energy must be carried through the air by a _______________ wave. Without this, the sound energy would not travel very far and would not be very private.

Complete the following diagram to show how radio waves travel through the air.
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Energy is carried through





The air by a _____________ wave.

Parts of a radio receiver

A radio is an electronic system which is used to detect radio waves and change them into speech and music. Each radio has 6 main parts, all having a different job to do.

Complete the following block diagram and fill in the blanks explaining what is done by that part.
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Radio frequency

Each radio station broadcasts on a different frequency. The frequency of a wave is _________________________________

_________________________________

Frequency is measured in ______________ (Hz).






1,000 Hz = 1 kilohertz (kHz)




This means 1,000 waves every second.


  
  1,000,000 Hz = 1 megahertz (MHz)



This means 1,000,000 waves every second.


You can tune a radio and select the frequency you want.









Frequency selector

Radio Borders has a frequency of 102.5 MHz (102 500 000 Hz) and is a local FM radio station. The medium wave band (MW) contains lower frequency radio stations like Radio 5, with a frequency of 909 kHz

(909 000 Hz).


Signs at the side of motorways give drivers information about radio frequencies.

Amplitude.

The amplifier in a radio boosts the amplitude of the signal. In the boxes below draw a note before entering the amplifier and after it leaves the amplifier


TELEVISION

T.V. Signals

A television receiver picks up high frequency radio waves. These signals travel at 300 million metres per second through the air but have a ________________ frequency than signals from a radio transmitter.

This means that radio and TV signals travel at the same speed.

Each television station transmits at a different __________________ .

Look on the internet and complete the frequencies for the following stations.



Parts of a television receiver

Complete the blanks







Picture








Sound









Explain what each part of the TV receiver listed below does.

Aerial ________________________________________________

_____________________________________________________

_____________________________________________________

Tuner ________________________________________________

_____________________________________________________

_____________________________________________________

Sound amplifier _________________________________________

_____________________________________________________

_____________________________________________________

Loudspeaker____________________________________________

______________________________________________________

_____________________________________________________

Vision amplifier __________________________________________

______________________________________________________

_____________________________________________________

Picture tube_____________________________________________

______________________________________________________

_____________________________________________________

Picture build up

A TV screen is made up of tiny dots called ________________.

A picture is built up when an electron gun scans these dots lighting them up.

On the diagram of a television screen below, show how the electron gun scans over the screen to make a picture.

Start here














Finish here

The electron gun scans every dot very quickly until a picture is built up

If each picture is slightly _______________ from the one before the picture appears to be moving.

Colour pictures

In a colour television there are three colours of dot on the screen. This means that only three colours can be produced on the screen. The three colours are __________, ___________ and ____________.

In the box below draw a magnified diagram to show how the coloured dots are arranged on the television screen.

Any colour can be produced by mixing these three colours.

When these three colours all mix together, they produce ___________ .

____________ + ____________ = Yellow

____________ + ____________ = Cyan

____________ + ____________ = Magenta

       Red     +     Blue     +     Green   = ________________

Colour the following diagram to show how colours mix on a TV screen






Red



Green








 Blue

In the space below explain how a black object could appear on the screen.

__________________________________________________________________________________________________________________________________________________________________

In the space below explain how a white object could appear on the screen.

__________________________________________________________________________________________________________________________________________________________________

SATELLITES

Satellites are used to _____________________________________.

For example, the American Superbowl competition can be seen live in the UK because of the signal being passed on by satellite.

Uses of satellites

Modern satellites can be used to beam various signals back to the ground.

List three types of signal which can be transmitted via satellite.

____________________

____________________

____________________

Satellites orbit the earth and transmit to and receive signals from ground stations.

On the diagram below, draw and label the positions of a satellite, a transmitter and a receiver required to send a signal from Britain to America.


America





Britain

Geostationary Satellites

A geostationary satellite always remains at the ____________ point above the earth’s surface. The dish on the ground is set to receive a strong signal and need not be moved again.



Curved reflectors

The signals from satellites travel great distances and an aerial cannot pick up a strong enough signal. A curved reflector can bring radio waves to a focus just like a curved mirror causes light rays to meet at a focus.

Complete the diagram below and show how signals are brought to a focus.





A strong radio signal can be detected if the aerial is positioned at the ____________ of the curved reflector. More of the wave energy is collected when these curved reflectors are used.

Very large dish aerials are used to detect radio waves from distant stars. These detectors are called radio telescopes.

OPTICAL FIBRES
Reflection

When we look at our reflection 

in the mirror, ______________

is being reflected to our eyes.

Complete the diagram below to show how light is reflected








i




  normal
Label the angle of reflection on the diagram.

The angle of incidence i is ____________ to the angle of reflection r.

This is called the Law of ________________.

Optical Fibres


At one time signals were always sent through copper wires. An electrical current flows through the phone lines but energy is lost and the signal needs boosted every so often at repeater stations.

Signals can now be sent along optical fibres. An optical fibre is a very ___________ piece of flexible _______________ which can carry ___________ energy. The light is ________________ between the sides of the optical fibre.

In the space below, sketch an optical fibre and draw a beam of light passes through it.

Uses of Optical Fibres

List four uses of optical fibres for transmitting messages to and from the home.

1. ____________________


2.  ____________________


3. ____________________

4. ____________________

In air, light travels at the same speed as radio waves, _______ million metres per second. In optical fibres, the light travels at _______ million metres per second.

In the table below, list the advantages and disadvantages of using optical fibres rather than copper wires or dish aerials to receive messages into your home.


TELEPHONE

People can speak to each other, over long distances, by telephone.

When a telephone is used a ____________ message is sent from the _______________ to the _______________.

Transmitting a telephone message between any two places requires two handsets. Each handset must have a transmitter (a _______________) and a receiver (a ______________).

Land line telephones can send signals to each other using metal wires or optical fibres.


      Mouthpiece



   

         Earpiece

 Sound



   Link:copper wire



             Sound






       Carrier: electrical signal


     Transmitter





           Receiver


     Mouthpiece



   

         Earpiece

 Sound



   Link:optical fibre



             Sound






          Carrier: light signal


     Transmitter





           Receiver

Energy changes in a telephone system.

Mouthpiece

A mouthpiece transmits the message. The mouthpiece contains a _______________, which changes ______________ energy onto _______________ energy.

Earpiece

An earpiece receives the message. The earpiece contains a __________ which changes _____________ energy into _______________ energy.




If a metal wire is used to transmit the signal, it will travel at a speed of ____________________ metres per second along the wire.

Light signals travel at speed of ________________ metres per second along optical fibres and radio signals travel at a speed of ____________ metres per second through the air.

Oscilloscope patterns

The signal in a telephone line can be displayed on the screen of an oscilloscope. The voltage of the signal varies as the caller speaks into the mouthpiece.

Loudness

Loud sounds produce a higher voltage signal than a quiet soft sound

In the boxes below draw the oscilloscope pattern for a loud sound and for a quiet sound.











Loud sound




Quiet sound

Frequency
Some sounds have a higher pitch (or frequency) than others.

In the boxes below, draw the oscilloscope patterns for a low pitched sound and for a high pitched sound.









High pitched sound


Low pitched sound

Mobile phones

Mobile phones send signals to each other using radio waves.



 Mouthpiece



   

Earpiece

  Sound




No link




Sound







Carrier: radio wave



Transmitter





 Receiver

State one advantage of using mobile phones

____________________________________________________________________________________________________________

State one disadvantage of using mobile phones

____________________________________________________________________________________________________________

Some locations do not allow mobile phones to be used, for example:

· In hilly areas

· Inside lifts and tunnels


Fax

Fax is the shortened term for facsimile. A document is inserted into a machine and a copy of the document is received at the other end of a phone line.

Important documents can be sent much more quickly. Before fax, these would have been sent by post.

Space for Notes:
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   Station				Frequency








BBC 1





BBC 2





Channel 4





Channel 5





Radio 1


99.5 FM





Radio Scotland


810 MW





MW	     kHz		600			1000			1400





FM	    MHz		90			100			105





A low frequency wave looks like this:
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A high frequency wave looks like this;	
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     Geostationary 			Orbits once every 24 hours.


        Satellites				Orbits above the equator.





						Several orbits completed


     Other satellites			every 24 hours.


						Height is less than that of


						Geostationary satellite.





	Advantages				Disadvantages





		Part				Energy change





	Microphone





	Loudspeaker





 Microphone





 Loudspeaker





 Loudspeaker





 Microphone





 Loudspeaker





 Microphone
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Before amplification	
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After amplification	
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