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On 14 February 1876 Alexander Graham Bell registered his invention, the telephone
at the patent office. The modern telephone is based on his original invention.
The handset of a telephone contains a microphone and a loudspeaker

(a) Telephones are linked together by wires. Give two advantages of communicating
through wires rather than through the air.

(b) What energy change takes place in the microphone?

(c) What energy change takes place in the loudspeaker?

(d) How fast does a signal travel along a telephone wire?

Look at the diagram of a water wave below.

35cm

(a) How many waves are shown in the diagram?

(b) What is the wavelength of the waves?

(¢) What is the amplitude of the waves?

(d) The wave travels a distance of 24 m in 8 seconds. What is the speed of the wave?

(e) Calculate the frequency of this water wave.
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Look at the block diagram below showing the parts of a radio receiver.

X ’-— tunerH Y —! z Hloudspeaker‘

power
supply

(a) Name the parts X, Y and Z.
(b) What is the function of the tuner?
(¢) What is the purpose of the loudspeaker?

(d) How fast do radio waves travel?

When light strikes a plane mirror it is reflected as shown in the diagram.

Sl A sl

38

normal line
(a) What is the name given to angle r?
(b) What size is angle r in this diagram?
(¢) What is an optical fibre?

(d) Copy and complete the diagram below to show how light travels down an optical

fibre.

(e) Describe how optical fibres are used in a telephone system .
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(a) What happens to the period of a satellite when its orbital height is increased?

(b) A satellite with a period of 24 hours placed above the equator is called a
geostationary satellite. Why is it called geostationary?

(¢) Describe how a TV signal could be sent from the USA to Britain using a satellite.
Include a diagram in your answer.

(d) Many houses now have dish aerials attached to receive SKY TV programmes
Describe with the aid of a diagram how a curved dish makes the signal
received by the aerial stronger. >
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1. Jim and Margaret drive Ford Escort Xri cars and are keen to compete in speed trials to
be held at Knockhill. Two weeks before the trials they go to the track for a test run.

START< 500m FINrSH

Some spectators standing 50 m from the start line record their times.

Spectator A starts her timer when she sees the car cross the start line and stops it when
she sees it cross the finish line.

Spectator B starts the timer when he hears the start gun being fired at the start line and
stops it when he sees the car cross the finish line.

(a) Which spectator records the longest time interval for the journey? Explain your
answer.

(b) Spectator B records a time of 16:67 seconds for Jim’s trial. Calculate the
reading on spectator A’s timer.

(¢) Use the time recorded by A to calculate Jim’s average speed.

Margaret now decides to put her driving skills to the test and revs up her engine ready
to start.

Spectator A records a time of 16-7 seconds for Margaret’s trials. Calculate:

(d) Margaret’s average speed

(e) the time recorded by spectator B

and finally

(f) who won?
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A schoolboy, who is studying waves in school, decides to put some theory into
practice. He stands at the edge of a loch, near a harbour, and waits for a large car ferry
to pass by on its way out of the loch. The boy has a stop clock and a metre stick for his
investigation.

As the car ferry passes by it creates large waves and the boy notices that 20 waves
strike the shore in 12 seconds and that the first wave takes 10 seconds to reach the
shore. The boy then records the time interval between waves and also the approximate
distance between successive wave crests. His results are shown below.

Time for Ist. wave to reach shore from boat............. 12 seconds.
Distance between 2 successive wave crests......1'8 metres.

Number of waves striking the shore in 12 seconds......... 20

(a) What was the frequency of the waves produced by the car ferry?
(b) What was the wavelength of the waves produced by the car ferry?
(¢) Calculate the speed of the waves.

(d) How far was the car ferry from the shore?

A scientist is testing some sonar equipment in a valley.

(4 )
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of an ultrasound transmitter / receiver and a sensitive timing device. There are two
horns on the transmitter which direct the ultrasound in two opposite directions, as
shown above.

The scientist positions the equipment 60 m from the nearby valley wall and transmits
a pulse of ultrasound. The time between transmission and detection of each pulse echo
is then displayed on the timer.

(a) Calculate the speed of sound in the valley.
(b) What time elapsed, after transmission, before the first echo was detected?

(c) The second echo was detected at a time of 0-675 seconds after transmission.
What was the distance between the scientist and the faraway valley wall?

(d) How wide was the valley?

A high street bank decides to extend their premises and move into a second building
near their main branch. In order to pass information from one building to the other
they lay fibre optic cables to link them. The most cost effective way to do this is to lay
the cables along existing pathways.

The map below shows the different ways the cable could be laid.

0old 200 m

building

«—————— 00m building

(a) Along which route should the cable be laid to ensure that data is passed as
quickly as possible? (Use the letters on the diagram)

() If the speed of light along the cables is 2 x 10*m/s, calculate the time delay
between sending and receiving *he information along this route.

(c) An engineer surveying the pathways suggests it would be cheaper to lay cables
along route A-B-D. What extra time delay in receiving information would this

involve?

(d) State three advantages of using optical fibres to transmit information
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Read the information below and use it to answer the questions that follow.

The first effective telecommunications satellite was called Telstar. It was launched in
1962 and orbited the earth in 150 minutes. Telstar was used to transmit a single
television link or a limited number of telephone calls for 20 minutes in each orbit.

In 1964 an experimental satellite called SYCOM was launched into an orbit

36 000 km above the earth’s surface. SYCOM took 24 hours to complete one orbit of
the earth. Nowadays many telecommunications satellites are placed in orbits

36 000 km above the earth although this is very expensive to do.

To communicate with satellites special dish aerials are used which are positioned at
satellite ground stations. One such station in Britain is situated at Goonhilly in
Cornwall. Goonhilly has a number of microwave dish aerials which stransmit and
receive information from geostationary satellites placed above the Atlantic and Indian
oceans.

Dish aerials are used for two reasons:

1. The transmitted signal is formed into a narrow beam by reflection from the dish.
This makes it easier to direct the signal to the satellite

2. The received signal is amplified up to 1 000 000 times by the dish’s ability to
reflect incoming signals to a central detector.

The dish aerial shown is situated at Goonhilly.
and has a diameter of 32 m. It transmits
microwave signals of frequency 6 GHz to the
satellites and receives microwave signals of
frequency 4 GHz relayed from the satellites

(a) Which satellite mentioned in the passage was in a geostationary orbit?

(b) How long would it take for a 14 GHz signal to travel 36 000 km to reach
SYCOM?

(c¢) Calculate the wavelength of the microwaves used by the transmitting aerial at
Goonhilly to communicate with a satellite.

(d) Copy and complete the diagram below to show how the dish aerial is used to
transmit a narrow beam signal to a satellite.

aerial

(e) Explain, using a suitable diagram, why the dishes used at Goonbhilly to receive
signals from satellites are large.
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(c)

almost 3 x 10° m/s
2
ta) 5

(b) 7 cm

(c) 0:9m

(d) 3 m/s

(e) 42-86 Hz
3. >

(d) 3 x 10® m/s
in air.

4.

(b) 52°
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(b) 16-82 s
(c) 2973 m/s
(d) 2994 m/s
(e} 16:55 s
(f) Margaret
25

(a) 1-67 Hz
(b) 18 m

(c) 3:0 m/s
(e) 36 m

3

(a) 332 m/s
(b) 036 s
(c) 11205 m
(d) 17205 m
4

(a) A and D
(b) 25 x 10° s
(c) 3 x 107 s
5

(a) sYCOM

(b) 012 s

(c) 0:05m
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