Standard Grade Physics

Telecommunications

Homework and Revision Questions
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Name: __________________________________  Class _____

Homework must be handed in on or before the day it is due.
Read each question carefully

Don’t miss questions out

Use a ruler to complete diagrams and graphs

Remember to show all your working and don’t forget units
Ask for help if you are stuck
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Communication through Air & Wires

1) Information can be carried by air or by wires.

a) List three methods of communication using air

b) List three methods of communication using wires

c) Give two advantages of using wires in telecommunications.

2) In an electric storm thunder and lightning are produced simultaneously.

A pupil 2.72 km from the storm sees the lightning but doesn’t hear the thunder until 8 seconds later.

a) Explain why the pupil doesn’t see lightning when she hears thunder.

b) Using the pupils observations calculate the speed of sound in air.

c) The speed of light is 300000000 ms-1. Explain why you don’t need to calculate the time taken for the lightening to reach the girl

3) Describe how pupil in a lab could measure the speed of sound. 

4) A lighthouse sends out a beacon of light and a burst of sound at the same time.  If the speed of sound is 340 ms-1 how long after seeing the beacon will the captain of a ship 1.36 km away hear the sound?

5) A submerged submarine emits a short pulse of sound vertically downwards.  It detects an echo after 0.5 s, if the speed of sound in water is 1500 ms-1 how far is the submarine from the sea bed?

[image: image3.jpg]Low and Quiet High and Quiet

High and Loud Low and Loud




6) Copy and complete the diagrams to show how the different sounds would appear on and oscilloscope.
(3)
Total = 20 marks
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Waves
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1) Copy the wave diagram shown.  Add labels to show the: amplitude, wavelength, crest, and trough.     


2) A light house keeper counts twenty crests passing in 2 minutes.
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15 m

a) What is the amplitude of the wave

b) What is the frequency of the wave?



c) What is the wavelength of the wave?


d) What is the wave speed?


3) A wave travels along a 0.5 km harbour in 40 s.  A lifeguard counts that 80 waves pass him in this time.

a) What is the frequency of the wave? 2 Hz
b) What is the wave speed?  v= d/t = 500/40 = 12.5 m/s
c) Calculate the wavelength of the wave.  λ = 12.5 / 2 = 6.25 m/s
4) Complete the table below

	Frequency (Hz)
	Number of Waves
	Time (s)

	2
	10
	5

	0.5
	30
	60

	800
	3 200
	4

	12
	9 600
	800

	50
	4500
	90

	20 000
	300000
	15


Total = 20 marks

[image: image7.png]


Radio
1) An aerial picks up signals from three stations.  

a) Explain why different radio stations must use different radio signals.

b) Calculate the wavelength of each station’s radio waves.

i) Borders Radio ~ 968 kHz

ii) Radio One ~ 986 kHz

iii) Radio Scotland ~ 810.7 kHz
2) [image: image8.png]


A radio can be represented in a block diagram.  

a) Copy and complete the diagram.
b) Explain the role of each one.
3) Kate has gone to see Green Day in London: her seat is only 150m from the stage.  Her brother John is in Kelso listening to it live on Radio One.
Who will hear the music first? Explain your answer.

4) FM radio stations broadcast at a higher frequency than MW.  
Victoria lives in a deep valley, her radio designed to pick up both FM and MW but she can only listen to broadcasts carried by one type of wave. 

a) Which broadcast does Victoria listen to? 

b) Explain why she receives this broadcast but not the other. 
5) Copy and complete the diagram below to show how long and short waves travel over the hill.


Total = 20 marks
Television
1) A television can be represented by a block diagram.  

a) Copy the block diagram below and label the 8 main parts of a TV.


b) List the 8 parts of the television and describe the role of each one.

2) Emma has a black and white television and wants to know how it works.

a) Explain with the help of a diagram how the picture is made. 

b) How are different shades of black and white produced?

3) Old black and white films appear jerky. This is because the cameras used for filming only took 12 frames (pictures) per second
a) How many frames per second are used in modern TV cameras?
b) Why does this give the appearance of smooth movement?
c) How many frames would be used in a three minute TV commercial?

4) Emma replaces her old television set with a new colour one.

a) Explain with the help of a diagram how the shadow mask helps produce a colour image.

b) Name the three primary colours in a television.

c) Copy and complete the colour mixing diagram for colours in a television.

Total = 20
Optical Fibres


1) Optical fibres are used in many modern methods of telecommunication

a) What is an optical fibre?

b) Give 2 examples of where optical fibres are used in telecoms.

c) Give 3 advantages of optical fibres over copper wires.

2) The diagram below shows two laser beams entering an optical fibre 


a) Which one of the rays will be transmitted?

b) Copy & complete the diagram to show what will happen to both rays.
3) Copper wires can carry electrical signals at 300000000 ms-1.  Optical fibres carry signals a slower speed.

a) What speed do optical fibres carry signals at?

b) A copper cable and an optical cable runs 11,000 km between London and Buenos Aires.   Signals are simultaneously sent along both cables.
i) Which signal would travel to Buenos Aires in the shortest time?
ii) How long will it take for each signal to travel along the cables?
4)   A pulse of light is transmitted down a fibre optic cable every 0·5 ms. How far does light travel between each pulse?
5) Total internal reflection only occurs when the angle of incidence is greater than a certain angle.  What is this angle called?
Total = 20

Satellites and Aerial Dishes

1) Satellites are used in global communication systems.  

a) Why is global communication difficult without satellites?

b) Sketch a diagram showing how satellites help send messages between countries on opposite sides of the world.

2) A geostationary satellite orbits at 36000 km above earth.

a) What is meant by a “geostationary” satellite?

b) What is meant by the period of a satellite?

c) What factor affects the period of a satellite?

3) Curved reflectors are used with both transmitters and receivers.
a) With the aid of a diagram, explain the purpose of a curved dish.

b) Draw a labelled diagram showing how two curved dishes can be used to send and receive a message
4) The satellite Explorer orbits at 4 000 km above the surface of the earth and the satellite Discovery is in an orbit 36 000 km above the earth. Which satellite takes longer to make one complete orbit of the earth?  Explain your answer.
Total = 15
 Revision Questions
1) Describe how the speed of sound compares with the speed of light

2) State the speed of light in air

3) In an electrical storm thunder and lightning are produced at the same time.  A pupil 2.72 km from the storm sees the lightning but doesn’t hear the thunder until 8 seconds later.

a) Explain why the pupil does not see the lightning at the same time she hears the thunder.

b) Using the pupils observations calculate the speed of sound in air.

c) Why it is not necessary to calculate the time taken for the lightening to reach the girl

4) A 80 waves travels along a 0.5 km harbour in 40 s.  

a) What is the frequency of the wave?

b) What is the wave speed?

c) Calculate the wavelength of the wave.

5) Radio waves can travel through air and space at the same speed.

a) What speed do radio waves travel at?

b) If a radio wave is sent towards the moon, and it take 1.2 s before the echo is received, how far away is the moon?

6) If the speed of sound in air is 340 ms-1 how long after seeing lightening will the captain of a ship 1.36 km away hear the thunder?

7) a.
Explain what is meant by refraction. 

b. 
How does the wavelength of a wave affect a its ability to refract?

8) Draw the block diagram for a radio and a TV

9) Explain briefly how a colour T.V. works.
10) Explain how we see a moving picture on a TV screen?

11) Explain with the help of a diagram how total internal reflection helps send messages through fibre optics.
12)  Why do you need satellites to send messages around the world?

13)  Draw a diagram to show how curved dishes could be used to send and receive a signal.
14)  Why do you get a better picture with a curved dishes help boost a signal?

15)  Draw a diagram to show how curved dishes can work in pairs to send and receive messages.
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