	 P1g Part 1 & 2: Light
	


Learning Objectives:

	1. about the features of a wave
	

	2. about the factors that affect the choice of how a signal is sent
	


	Starter: How many ways can you think of that light be used to communicate information? Write a list below


	Morse code can use light to communicate a message over a long distance in line of sight.
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Decode the following: (standard demand)

. _ _ _ / _ _ _ / . . . . / _ .

_ . _ . / . _ / _ . . . / . . . / _ 

. _ / _ . _ . / . _ / _ . . / . / _ _ / _ . _ _




	Can-do task: write your own message in Morse code; get someone your table to decode it and you decode someone else’s.

	code

	letter

	

	

	

	

	

	


Why is using Morse code better than sending a messenger?

	Activity: What are the properties of a wave?


Draw a transverse wave below
	


Define the following words:
	Wavelength
	

	Frequency
	

	Speed
	

	Amplitude
	

	Crest
	

	Trough
	


How are speed, frequency and wavelength related?
	


Check your learning:

	Grade G-E
	Identify the main features of a transverse wave: tough, crest, amplitude, and wavelength.
	

	Grade D-C
	Define frequency, and use the wave equation 

speed = frequency x wavelength
	

	Grade B-A*
	Use the wave equation speed = frequency x wavelength

(change of subject required)
	


	Activity: How can I use the wave equation?


Use the wave equation to complete the following table.

	Frequencyin Hz
	Wavelength in m
	Speed in m/s

	500
	0.6
	

	8
	0.05
	

	20
	0.25
	

	15 000 000 000 000
	0.000 02
	

	150
	
	450

	
	0.000 000 1
	300 000 000

	250
	
	1000

	
	1500.0
	2500

	
	0.000 000 4
	200 000 000


The diagram shows a displacement–time graph for a water wave.
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a What is the amplitude of the wave? ________________________

b What is the period of the wave (time for 1 oscillation)? ____________________

c What is the frequency of the wave? ________________________

d The wavelength of the wave is 3.0 cm. What is its velocity?

Check your learning:

	Grade G-E
	Identify the main features of a transverse wave: tough, crest, amplitude, and wavelength.
	

	Grade D-C
	Define frequency, and use the wave equation 

speed = frequency x wavelength
	

	Grade B-A*
	Use the wave equation speed = frequency x wavelength

(change of subject required)
	


	Activity: Past Exam Questions


The table shows the major groups of the electromagnetic spectrum. The wavelengths for ultra violet and infrared waves have not been given.

	
	Gamma Ray
	X-rays
	Ultra violet
	Visible light
	Infrared
	Microwaves
	Radio waves

	Wavelength
	5x10-13
	5 x 10-10
	
	5 x 10-7
	
	5
	5000


(a)
Give two reasons why all of these waves are placed in the same family of waves called the electromagnetic spectrum.



[2]

(b)
Suggest two likely values for the wavelengths of ultra violet and infrared waves.



[2]

(c)
State, which type of wave, has the highest frequency.



[1]

(d)
All electromagnetic waves travel at the same speed of 300 million m/s. Calculate the frequency of X-rays.



[2]

(e)
Light takes roughly 8½ minutes to travel from the Sun to Earth. Calculate the distance (in meters)


between the Sun and the Earth.



[3]
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	Activity: Past Exam Questions
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The diagram shows somebody playing an electronic keyboard.  The musician can hear the notes being played on the instrument.

(a)
The musician plays a note that has a frequency of 400 Hz.  The speed of sound in air is 


approximately 300 m/s.  Calculate the wavelength of the sound wave.



[3]

(c)
The diagram shows the shape of the wave produced on an oscilloscope (an instrument used 


for analysing sounds).  The wave on the screen has a frequency of 400Hz.
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(i)

On the diagram draw what you would see if the same note was played quieter. Label the line (Q)
[2]


(ii)

On the diagram draw what you would expect to see if the musician played a note with a frequency 




of 800 Hz was played. Label the line (F)
[2]

(d)
Explain why it is dangerous to listen to loud music for long periods of time.



[2]

TOTAL  / 12

	Activity: Past Exam Questions


The diagram below shows a wave with various measurements taken along the wave.








(a)(i)

What is the amplitude of the wave?



[1]

   (ii)

What is the wavelength of the wave?



[1]

(b)
The diagram below shows a wave travelling along the slinky spring.






(i)

Use a ruler to measure the wavelength of this wave.



[1]

1 a
Meera is watching a thunderstorm. She sees the lightning and hears the thunder 5 seconds

later. She knows that sound travels at about 330 m/s. How far away is the storm?
___________________________________________________________________

b
What has she assumed in doing her calculation? ____________________________
2 An ultrasound wave of frequency 50 kHz is sent out from a submarine. Its wavelength is 3 cm. Find the speed of the wave in water.

_______________________________________________________________________

3 A sound wave of frequency 220 Hz travels along a steel bar. Its wavelength is 25 m. How fast is the wave travelling?

_______________________________________________________________________

4 Look at the values for the speed of sound in questions 2, 3 and 4. Suggest a reason for the differences.

_______________________________________________________________________

_______________________________________________________________________
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