Pre-U Physics Part A

6. Waves

Content headings mapped to spreads

	Specification heading and statements
	Spread Name and number
	Pages in Advanced Physics
	Includes

	Progressive waves

6.1  6.3, 6.7
	6.1 Waves
	236-237
	Terminology.

Relation of intensity to amplitude-squared.

Wave speed.

Phase.

	
	6.2 Mechanical waves
	238-239
	Seismic waves, sound and ultrasound.

	
	6.3 Electromagnetic waves
	240 - 241
	The major divisions of the EM spectrum and their applications

	
	6.4 Reflection
	242-243
	Useful to extend the discussion of wave properties in an area where students will be familiar with then phenomena.

	
	6.13 The speed of light
	260-261
	Extension material on the measurement of the speed of light.

	
	6.14 The speed of mechanical waves
	262-263
	Extension material on the factors affecting the speed of mechanical waves and the measurement of the speed of sound.

	Longitudinal and transerverse waves

6.4 and 6.5, 6.8


	6.1 to 6.3 (as above)
	236-241
	These are included above – describing the properties of different types of wave.

	
	6.7 Superposition
	248-249
	It is useful to mention superposition of waves before introducing standing waves.

	
	6.15 Standing waves
	264-265
	Formation of a standing wave.

Standing waves on strings.

	
	6.16 Standing waves and music
	266-267
	Resonance tubes.

Graphs of particle displacement and of pressure.

Quality.

	
	6.17 Standing wave patterns
	268-269
	Extension material ikncluding electron standing waves and 2D and 3D patterns.

	Electromagnetic spectrum

6.6, 6.7


	6.3 Electromagnetic waves
	240 - 241
	The major divisions of the EM spectrum and their applications

	Polarisation

6.9 – 6.10


	6.19 Polarisation
	272-273
	Polarisation.

Photoelastic analysis.

	Refraction

6.11 – 6.13


	6.5 Refraction
	244-245
	Law of refraction.

Deviation and dispersion.

	
	6.6 Total Internal Reflection
	246-247
	TIR and optical fibres.


The detailed Pre-U syllabus statements are listed below with suggested exercises from Advanced Physics:

Learning outcomes

Progressive Waves: candidates should be able to:

1.
understand and use the terms displacement, amplitude, intensity, frequency, period, speed and wavelength

2.
recall and apply the 
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to a variety of situations not limited to waves.

3.
recall and use the wave equation 

v = fλ

4.
recall that a sound wave is a Longitudinal wave which can be described in

terms of the displacement of molecules or changes in pressure.

5.
recall that light waves are transverse electromagnetic waves, and that all electromagnetic waves travel at the same speed in vacuum.

7.
recall that the intensity of a wave is directly proportional to the square of its

amplitude

Exercises

P237
Q1-2
Simple wave calculations.

P237 
Q3 and P239 Q4   Amplitude and intensity.

Longitudinal and transverse waves: candidates should be able to:

8.
use graphs to represent transverse and longitudinal waves, including

standing waves.

N.B. Standing waves are covered in section A7 in more detail (as  superposition effect) and teachers may wish to leave the treatment of standing waves until then.

Exercises

P264
Q1-4
Standing waves (transverse waves).

P267
Q1-5
Standing waves (in air columns).

P278
Q1
Graph of a transverse wave (Past A-level question).

P278
Q2
Graphs and definitions (Past A-level question).

P280
Q14,15   Standing waves on a stretched string (Past A-level question).

Electromagnetic spectrum: candidates should be able to:

5.
recall that light waves are transverse electromagnetic waves, and that all

electromagnetic waves travel at the same speed in vacuum.

6.
recall the major divisions of the electromagnetic spectrum in order of

wavelength, and the range of wavelengths of the visible spectrum

Exercises

P278
Q3
EM spectrum (Past A-level question).

 Polarisation: candidates should be able to:

9.
explain what is meant by a plane polarised wave.

10.
use the components of amplitude perpendicular and parallel to the axis of a

polarizing filter to determine the amplitude and intensity of transmission

through a filter

Exercises

P273
Q1-3
Polarisation.

Refraction: candidates should be able to:
11.
recognise and use the expression for refractive index 


[image: image2.wmf]2

1

2

1

sin

sin

v

v

n

=

=

q

q


12.
derive the equation 
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recall it, and use it to solve problems.

13.
recall that optical fibres use total internal reflection to transmit signals.

14.
recall that, in general, waves are partially transmitted and partially reflected

at an interface between media

Exercises

P245
Q2-7
Law of refraction.

P247
Q1-3
Total internal reflection and optical fibres.

P278
Q6-8
Total internal reflection. (Past A-level question).
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