Pre-U Physics Part A

7. Superposition

Content headings mapped to spreads

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

	Phase difference

7.1 – 7.6


	6.7 Superposition
	248-249
	Principle of superposition.

Coherence.

Path difference and phase difference.

	
	6.8 The Double-slit experiment
	250-251
	This is helpful as an application of superposition effects but is revisited when studying gratings later.

	
	13.4 Radio trsansmission
	574-575
	AM and FM systems.

Carrier waves.

	
	13.1 Communications systems
	268-569
	Includes a telecommunications dictionary.

	
	13.2 Communication channels
	570-571
	Includes the idea of bandwidth and frequency spectrum.

	Diffraction

7.7 – 7.10
	6.9 Diffraction
	252-253
	Single slit and circular hole diffraction patterns (method of cancellation by pairs).

N.B. the straight edge is not included.

	
	6.10 Resolving detail
	254-255
	The Rayleigh criterion

	N-source interference

7.11
	6.11 Diffraction gratings
	256-257
	Young’s slits is just a simple example of a diffraction grating with N=2.

	
	6.7 Superposition
	248-249
	It is worth revisiting this to show that the formula for wavelength of light follows from the grating formula.

	
	6.9 Diffraction
	253 (bottom)
	This introduces the idea of a diffraction envelope around the maxima produced in the young’s double slits experiment.

	
	6.12 Spectra
	258-259
	Use of diffraction gratings to analyse light.

	Comment: Depth of treatment here will depend on how standing waves were introduced in section 6.

	Standing Waves

7.12
	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
	1D 2D and 3D patterns.


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

Learning outcomes

Phase difference: Candidates should be able to:

1.
explain and use the concepts of coherence, path difference, superposition

and phase.

2.
understand the origin of phase difference and path difference, and calculate

phase differences from path differences.

3.
understand how the phase of a wave varies with time and position.

4.
use a geometrical (phasor) or algebraic method to calculate the resultant

amplitude when two waves superpose (limited to situations in which either

the phase difference is a multiple of 90° or in which the two incident

amplitudes are equal).

5.
understand amplitude modulation as an example of superposition and use

the terms signal and carrier wave.

6.
understand that a complex wave may be regarded as a superposition of

sinusoidal waves of appropriate amplitudes, frequencies and phases

Exercises

P249
Q1
Coherence.

P279
Q10
Coherence and interference (past A-level question).

Diffraction - Candidates should be able to:

7.
recall that waves can be diffracted and that substantial diffraction occurs when the size of the gap or obstacle is comparable with the wavelength.

8.
recall qualitatively the diffraction patterns for a slit, a circular hole and a straight edge.

9.
recognise and use the equation 

nλ = b sin θ
to locate the positions of destructive superposition for single slit diffraction.

10.
recognise and use the Rayleigh criterion:
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for resolving power of a single aperture, where b is the width of the aperture

Exercises

P253
Q1,2

Diffraction of sound and light.

P255
Q1,2

Resolving detail.

P257
Q1-4

Diffraction gratings.

P279
Q11,13

Diffraction grating (past A-level question).

P281
Q20

Single slit diffraction (past A-level question).

N-source interference - Candidates should be able to:

11.
describe the N-source superposition pattern and use the equation

d sin θ = nλ
to calculate the angles of the principal maxima for a diffraction grating and for a double slit

Exercises

P249
Q3,4
Superposition of sound.

P251
Q1,2
Young’s double slits experiment.

P279
Q9,12
Young’s fringes (past A-level questions).

P280
Q16
Interference effects in radio communication (past A-level question).

P280
Q18
Two slits used to measure atomic velocity (past A-level question).

Standing waves - Candidates should be able to:

12.
explain what is meant by a standing wave, how such a wave is formed, and

identify nodes and antinodes.

Exercises

P265
Q1-4

Standing waves on strings.

P267
Q1,2

Standing waves in air columns (and music).

P269
Q1-6

More general standing wave patterns and effects.

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