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Homework 1.1 - Communication Using Waves I
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1.
(a)
The computer also needs the distance between the two microphones.
(1)



(b)
The speed of sound using the pupil's results = 333.33 m/s.
(1)



(c)
The echo would affect the results, as there would then be another sound source for the microphones to pick up.
(1)


2.
Sound travels at 340 m/s, so it will travel roughly 1 km every 3 seconds (as 3 s x 340 m/s = 1020 m). In 6 seconds, the sound will have travelled 2 km.
(1)
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3.


(3)



As the sound travels into the cave and then back out again, the cave is only 170 m deep. (1)


4.
1 mark for each correct answer.
(3)

	Speed
	Distance
	Time

	10 m/s
	100 m
	10 s

	20 m/s
	3000 m
	150 s

	1.2 m/s
	36 m
	30 s






Total 10 marks

Homework 1.2 - Communication Using Waves II


1.
1 mark for each correct row. Each mistake - ½.
(3)

	Wave Term
	Symbol
	Unit
	Definition

	frequency
	f
	Hz
	number of waves produced per second

	wavelength
	(
	m
	distance in which a wave repeats itself

	speed
	v
	m/s
	distance travelled by wave in one second
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2.
(a)

(1)



(b)

(1)



(c)
Amplitude is 1m.
(1)



(d)

(2)


3.


(2)





Total 10 marks

Homework 1.3 - Communication Using Cables I


1.
Morse code has been used to send a message by code.
(1)



2.


(2)


3.
(a)
Electrical energy to sound energy.
(½)



(b)
Sound energy to electrical energy.
(½)


4.
(a)
The speed of light (300 000 000 m/s).
(1)



(b)
200 000 000 m/s.
(1)


5.
(a)
The frequency (number of waves) must stay the same
(½)




The amplitude (height of the waves) must be bigger.
(½)



(b)
The frequency (number of waves) must increase, so they must be closer together
(½)




The amplitude (height of the waves) must stay the same.
(½)



(c)
The frequency (number of waves) must decrease, so they must be further apart
(½)




The amplitude (height of the waves) must be smaller.
(½)


6.
Electrical signals are used to carry telephone messages along a copper cable.
(1)





Total 10 marks

Homework 1.4 - Communication Using Cables II


1.
(a)
The angle of incidence = the angle of reflection.
(1)



(b)

(2)


(½) for the normal
(½) for direction arrows
(1) for angle i = angle r

2.
(a)
An optical fibre is a thin, flexible glass rod coated in plastic.
(1)



(b)
An optical fibre can be used to carry telephone signals.
(1)



3.
Any 2 get ½ mark each:
(1)



Cheaper, more flexible, lighter, need less repeaters, no interference, no cross-talk.


4.
½ for straight lines
(2)



½ for large angles



½ for normals at right angles to surface



½ for angles marked in.




5.


(2)





Total 10 marks

Homework 1.5 - Radio and Television I


1.
(a)
½ mark for each correct definition:
(3)

	Part
	Function

	Aerial
	Picks up the signals.

	Tuner
	Chooses one station from many.

	Decoder
	Separates the sound wave from the radio wave.

	Amplifier
	Produces a bigger output signal.

	Loudspeaker
	Changes the electrical signal to sound energy.

	Electricity supply
	Supplies the extra energy needed by the amplifier.




(b)
½ mark for each correct block:
(3)




2.
(a)
Amplitude modulation of a wave is where a sound signal is added to a carrier wave (radio signal) (1), and the adding changes the amplitude of the carrier wave (1).
(2)



(b)

(1)



(c)
It is called this because it carries the audio wave from the transmitter to the receiver.
(1)





Total 10 marks

Homework 1.6 - Radio and Television II


1.
A television picture is "painted" by a beam of electrons (½) hitting a fluorescent screen (½).



The beam moves across the screen in lines (1).
(2)


2.
(a)
There are three colours of paint are on a colour television’s screen.
(1)



(b)
The colours are red, green and blue.
(-½ for each mistake)


(c)
Millions of colours are produced on screen by mixing different proportions of the three primary colours.
(1)



3.
The human eye retains each picture it sees for around 0.2 s (½). This is called persistence of vision (½). If a new picture is shown to the eye during this time, the brain is fooled into seeing movement (½). A TV produces 25 pictures every second (½).
(2)



4.
(a)
½ mark for each secondary colour in the correct position, and ½ for white.
(2)










(b)
A black area is produced on a television screen by turning off all electron guns.
(1)





Total 10 marks

Homework 1.7 - Transmission of Radio Waves I


1.
(a)
Mobile phones, radio and television are three forms of long range communication that don't use cables to carry signals.
(1)



(b)
Signals are transferred from transmitter to receiver by waves.
(1)


2.
(a)

(2)



(b)
Wavelength and frequency can be different for different radio signals.
(1)



3.
(a)
ELF radio waves used for links to submarines.
(½)



(b)
Northsound uses ultra short waveband.
(½)



(c)

(2)



4.
Radio waves have a longer wavelength than TV waves (1), and long waves diffract better (1).
(2)





Total 10 marks

Homework 1.8 - Transmission of Radio Waves II


1.
(a)
The curved reflector increases the strength of the received signal.
(1)

(b) It does this by reflecting rays back (½) onto a detector that is placed at the focal point (½). 


(1) for the diagram.
(2)



2.
(a)
A geostationary satellite stays above the same point on the earth’s surface.
(1)



(b)
This is the time taken to make one complete orbit.
(1)

(c) The higher the satellite, the longer the period.
(1)



3.


(2)



4.


(1 mark for parallel beams)





(½ for correct angles)





(½ for direction arrows)




Total 10 marks
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PS





	d	=	?


	v	=	340 m/s


	t	=	1 s�
	d	=	v x t	(½)


		=	340 x 1	(½)


		=	340 m	(1)


				(-½ for missing/wrong unit)�
�


















PS

















PS





	d	=	12 m


	(	=	?


	no.	=	4�
	(	=	total distance / no. of waves	(½)


		=	12 / 4	


		=	3 m	(½)


				(-½ for missing/wrong unit)�
�






	t	=	6 s


	f	=	?


	no.	=	4�
	f	=	no. of waves / total time	(½)


		=	4 / 6


		=	0.67 Hz	(½)


				(-½ for missing/wrong unit)�
�


















PS





	v	=	?


	f	=	0.67 Hz


	(	=	3 m�
	v	=	f(	(½)


		=	0.67 x 3	(½)


		=	2 m/s	(1)


				(-½ for missing/wrong unit)�
�






	v	=	16 m/s


	f	=	8 Hz


	(	=	?�
	(	=	v / f	(½)


		=	16 / 8	(½)


		=	2 m	(1)


				(-½ for missing/wrong unit)�
�
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Transmitter (½)
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r





i

















CR





	d	=	5 000 000 m


	v	=	2 x 108 m/s


	t	=	?�
	t	=	d / v	(½)


		=	5 000 000 / 2 x 108	(½)


		=	0.025 s	(1)


				(-½ for missing/wrong unit)�
�
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PS





	v	=	3 x 108 m/s


	f	=	1215 x 103 Hz


	(	=	?�
	(	=	v / f	(½)


		=	3 x 108 / 1215 x 103	(½)


		=	246.9 m	(1)


		(-½ for missing/wrong unit)�
�


















PS





	v	=	3 x 108 m/s


	f	=	96.9 x 106 Hz


	(	=	?�
	(	=	v / f	(½)


		=	3 x 108 / 96.9 x 106	(½)


		=	3.1 m	(1)


		(-½ for missing/wrong unit)�
�
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