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TELECOMMUNICATIONS
Working at Home

To THE PupPIL

Each day you have physics at school, you should set aside time for work at home. By this stage you should be
accepting more responsibility for your own learning and should undertake the following tasks on a regular basis:

e Tackle the supplied homework sheets as each section of work is completed in class.

e Check your own progress in the homework sheets by referring to the homework answer files available in
class. Discuss any difficulties that arise with your class teacher.

o Complete any formal homework tasks that your teacher may issue from time to time and hand them in on
the due date for marking.

e Revise the work you have covered in class activities by referring to your classwork jotters.

TO THE PARENT

Your co-operation would be appreciated in ensuring that pupils are encouraged to complete homework. It would be
helpful if you could talk over the work given for homework and sign the homework record sheet on this page after
they have completed each exercise.

The physics department hopes that this record of your child's achievement will be of interest to you, and we would
welcome any comments on this or other areas related to the work of the department.

Please sign here to confirm that you have seen the homework record sheet:

HOMEWORK RECORD SHEET

HOMEWORK SECTION OF WORK MARK CHECK PARENTAL SIGNATURE
6.1 Communication Using Waves 1

6.2 Communication Using Waves 2

6.3 Communication Using Cables 1

6.4 Communication Using Cables 2

6.5 Radio and Television 1

6.6 Radio and Television 2

6.7 Transmission of Radio Waves 1

6.8 Transmission of Radio Waves 2

Some questions in the pack are marked with symbols to give you specific information. Here is the key:
Credit Level question. This relates directly to the Credit Level learning outcomes.

Problem Solving question. This puts the knowledge you have gained into new contexts.
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TELECOMMUNICATIONS
Homework Exercises

Homework 6.1 - Communication Using Waves |

@ 1. A pupil reads about an experiment that can be carried out to measure the speed of sound in air. When the
hammer hits the metal block a sound wave is produced. The computer is used to measure the time it takes
for the sound wave to travel from one microphone to the other. The computer will display the time taken for
the sound to travel this distance or it can be used to calculate the speed of sound directly.

I interface
U second microphone first microphone U &(&

S

computer
hammer
< 2.00m >
The pupil carried out the experiment, and the time measured was 0.006 s.
(2) What other information does the computer need to calculate the speed of sound for her? (D)
(b) Find the speed of sound using the pupil’s results. @
(c) The pupil found that the speed was not calculated properly when the experiment was done close to a
wall. Suggest a reason for this. @

2. You see a flash of lightning, and then hear the thunder 6 seconds later. How far away (roughly!) is the
thunderstorm? Take the speed of sound to be 340 m/s. (1)

3. A person at the mouth of a cave shouts, and hears an echo from the back wall of the cave. Using a
stopwatch, she times 1 second between shouting and hearing the echo. Calculate how far away the back

wall of the cave is. Take the speed of sound to be 340 m/s. 3
4. Copy and complete the following table. You must show all your working for each answer. 3
~ SPEED ~ DISTANCE JiTIME |
10 m/s 100 m
3000 m 150 s
1.2 m/s 30s

Total 10 marks
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TELECOMMUNICATIONS

Homework Exercises
.| @ =

Homework 6.2 - Communication Using Waves ||

1. Copy the table below and fill in the symbol, unit and definition for each term. 3
WAVE TERM \ SYMBOL UNIT  DEFINITION \
frequency
wavelength
speed

2. The questions below refer to this diagram.

12m
2m
(a) Calculate the wavelength of the waves shown. @
(b) If the waves took 6 seconds to travel this distance, what is their frequency? @
(c) What is the amplitude of these waves? @
(d) Use the wave equation to calculate the speed of the waves. 2

3. A wave of frequency 8 Hz has a wavespeed of 16 m/s.
What is its wavelength? 2

Total 10 marks
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TELECOMMUNICATIONS
Homework Exercises

Homework 6.3 - Communication Using Cables |
1. Messages can be sent down copper cables by code. Name one code that has been used for this.

2. Copy the diagram of a telephone handset, and label these parts:

transmitter; receiver; loudspeaker; microphone.

3. Write the main energy changes in:

(a) aloudspeaker.
(b) a microphone.

4. (a) What is the approximate speed of a telephone signal in a copper cable?
(b) What is the speed of the light signal in an optical fibre?

5. Look at this diagram of a sound signal pattern displayed on an oscilloscope. Describe what would happen to
its frequency and amplitude in each of the following situations:

(@) The volume of the sound is increased.
(b)  The pitch is increased, but the volume isn’t changed.
S\ (c) The pitch is decreased and the volume is decreased.

\

/ \

6. What type of signal is used to carry telephone messages along a copper cable?

Total 10 marks

)

)

(¥2)
(¥2)

(1)
)

(1)
(1)
M)

@)
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TELECOMMUNICATIONS
Homework Exercises

Homework 6.4 - Communication Using Cables Il

1. (a) What is the law of reflection?
(b) Hlustrate your answer to part (a) with a neat, labelled diagram.

2. (a) What is an optical fibre?
(b) Give one example of a use for optical fibres in a telecommunications system.

3. Give two advantages of optical fibres over electrical cable.

4. Copy the diagram, and complete it to show the path taken by the ray of light.
Include normals and mark all angles.

/

light signals travel at a speed of 2 x 10° m/s. How long will this take?

5. An optical fibre is used to carry a telephone message to the USA from Scotland. It travels 5000 km. The

)
)

(1)
)

1)

)

)

Total 10 marks
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TELECOMMUNICATIONS

Homework Exercises
.| @ =

Homework 6.5 - Radio and Television |

1. (a) Copy the table below, and fill in the correct definition for each term: 3)
PART FUNCTION \
Aerial
Tuner
Decoder
Amplifier
Loudspeaker
Electricity supply
(b) Draw a block diagram to show how these parts of a radio receiver are connected together. 3)
@ 2. (a) Explain what is meant by amplitude modulation of a wave. )]
(b) Draw a diagram to show an amplitude-modulated wave. @
(c) The radio frequency of the modulated wave is called the carrier wave. Why do you think it gets this
name? @

Total 10 marks
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TELECOMMUNICATIONS
Homework Exercises

Homework 6.6 - Radio and Television |1

1. Describe how the electron gun in a cathode ray tube can produce a complete picture on a television screen. 2

2. A colour television can produce millions of different colours on screen.

(&) How many colours of paint are on a colour television’s screen? @
(b) Name these colours. @
(c) How are these colours used to produce the millions of colours seen on screen? @
3. How does a television show moving pictures? 2

(@) Copy and complete this diagram to show how red, green and blue light mix. You don’t need to use
coloured pencils — labels will do! @)

&l
e

red

blue green

(b) How is a black area produced on a television screen? @

Total 10 marks
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TELECOMMUNICATIONS
Homework Exercises

Homework 6.7 - Transmission of Radio Waves |

1. (a) Name three forms of long range communication that don't use cables to carry the signals. @
(b) How are signals transferred from transmitter to receiver for these systems? (¢D)]
2. (a) Virgin Radio broadcasts on a frequency of 1215 kHz. What is the wavelength of these radio waves? 2
(b) Name two quantities that can be different for different radio signals. (D)

3. The table below gives information about the main radio and television waves:

FREQUENCY RANGE FREQUENCY = WAVELENGTH SPREAD \ WAVEBAND \ RANGE \ MAIN Uses
30 Hz - 3 kHz ELF >100 000 m Links to submarines
3 kHz - 30 kHz VLF 100 000 - 10 000 m --- >1500 km long range navy & army use
30 kHz - 300 kHz LF 10 000 — 1000 m long wave >1500 km long range navy & army use
300 kHz - 3 MHz MF 1000 — 100 m medium wave <1500 km sound broadcasts
3 MHz - 30 MHz HF 100—-10m short wave world wide sound broadcasts
30 MHz - 300 MHz VHF 10-1m ultra short just beyond horizon high quality sound
300 MHz - 3000 MHz UHF 1-01m horizon television or mobile link
(a) What are ELF radio waves used for? (¥2)
(b) Northsound Radio uses a frequency of 96.9 MHz. Which waveband does Northsound use? (%2)
(c) Calculate the wavelength of Northsound Radio waves. 2

4. A house in a hilly region can't get a good reception on the television, but radio reception is perfect. Explain
why this is. 2

Total 10 marks
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TELECOMMUNICATIONS
Homework Exercises

Homework 6.8 - Transmission of Radio Waves |1

1. Aerials picking up signals from a long distance away often have a curved
reflector attached to them.

(a) What is the purpose of the curved reflector?
(b) How does it do this? Include a diagram with your answer.

2. The period of a geostationary satellite is 24 hours.

(a) Explain what a geostationary satellite is.
(b) What is meant by the word period?
(c) How is a satellite’s period affected by its height above the Earth?

undersea cables.

microwaves:

(1)
()

(1)
(1)
)

3. Draw a diagram to show how a telephone signal could be sent to America from Britain without the use of

()

4. Copy this diagram and complete it to show how the curved reflector helps produce a parallel beam of

)

Total 10 marks
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