Pre-U Physics Part B

11. Oscillations

Content headings mapped to spreads

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

	Simple Harmonic Motion

11.1 - 11.7
	3.32 Oscillators
	108-109
	Terminology

Phase

	
	3.33 Cyclic Motion
	110-111
	Link to circular motion.

Time period and (
Graphical representations

	
	3.34 Simple Harmonic Motion
	112-113
	Differential equation

Equations for x, v, a
Mass-spring oscillator.

	
	3.36 Simple Harmonic Motion in Action
	116-117
	Analysis of simple and compound pendulums.

Rotational oscillations.

	Energy in simple harmonic motion

11.8
	3.35 Oscillators and energy
	114-115
	Derivation of energy equations

Damping

Forced oscillations and resonance

	Forced oscillations, damping and resonance

11.9 - 11.10
	
	
	


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

Learning outcomes

The learning outcomes marked with an * asterisk will only be assessed in the optional questions in Section B of Paper 3.

Simple harmonic Motion - Candidates should be able to:

1. 
recall the condition for simple harmonic motion and hence identify situations

in which simple harmonic motion will occur

2. * 
show that the condition for simple harmonic motion leads to a differential

equation of the form:
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is a solution to this equation.

3. * 
Use differential calculus to derive the expressions 
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for simple harmonic motion

4. * 
Recognise and use the expressions 
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 to solve problems.

5. 
Recall and use the expression
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as applied to a simple harmonic oscillator

6. 
understand the phase differences between displacement, velocity and

acceleration in simple harmonic motion

7. * 
show that the total energy of an undamped simple harmonic system is

given by 
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and recognise that this is a constant.

Exercises

P109
Q1-4
General ideas about oscillations

P111
Q1-6
Cyclic motion – linking SHM to circular motion

P113
Q1-5
Simple harmonic motion calculations and use of force law

P122
Q22
SHM and building demolition (past A-level question)

Energy in Simple Harmonic Motion – Candidates should be able to:

8. 
recognise and use the expression 
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to solve problems.

Exercises

P115
Q1-2
Oscillators and energy

Forced oscillations, damping and resonance - Candidates should be able to:

9.
distinguish between free, damped and forced oscillations

10.
recall how the amplitude of a forced oscillation changes at and around the

natural frequency of a system and describe, qualitatively, how damping

affects resonance

Exercises

P115
Q3-8
Forced oscillations

P121
Q20
Resonance and damping (Past A-level question)

P124
Q30
Forced oscillation in car suspension (Past A-level question)
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