Pre-U Physics Part A

4. Energy Concepts

Content headings mapped to spreads

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

	Comment: Energy is a subtle and abstract concept. However, students meet the word from a very early age and will arrive in many cases with the assumption that they understand it. It is worth discussing the origins of the idea of conservation of energy and trying to begin by distinguishing terms such as energy, power (and even force) that students tend to confuse with one another. Spread 3.11 can be used to set the scene.

	Work

4.1 and 4.2
	3.12 Work
	68-69
	Including strain energy for  a stretched spring and for a wire obeying Hooke’s law.

A link is made to integral calculus.

	Power

4.3
	3.14 Power and Efficiency
	72-73
	Including the equation P = Fv and the fact that there is a theoretical limit to the efficiency of a heat engine.

	Potential and kinetic energy

4.4-4.9
	3.13 Kinetic and Potential Energy
	70-71
	Both equations are derived from the formula for work done (either accelerating an object or lifting it in a gravitational field)

	Energy conversion and conservation

4.9 and 4.10
	3.11 What is Energy?
	66-67
	An exploration of the concept of energy and its conservation and transfer.

	Specific latent heat

4.13
	7.10 Phase changes
	302-303
	E = mL

	Specific heat capacity

4.12
	7.9 Specific Heat Capacity
	300-301
	This includes a discussion of the Dulong and Petit law which links to the idea of equipartition of energy (spread 7.8). This is an interesting enhancement for able students.


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

Learning outcomes

Work: Candidates should be able to:

1.
understand and use the concept of work in terms of the product of a force and a displacement in the direction of that force, including situations where the force is not along the line of motion.

2.
calculate the work done in situations where the force is a function of displacement using the area under a force-displacement graph.

Exercises

P69
Q1-4
Work and energy calculations.

Power: Candidates should be able to:

3.
calculate power from the rate at which work is done or energy is transferred

P73
Q1-9
Power calculations

P118
Q3
Then power of a tug. (Past A-level question).

P120
Q15
The power of a cyclist. (Past A-level question).

Potential and kinetic Energy: Candidates should be able to:

4.
recall and use the relationship:

∆E = mg∆h
for the gravitational potential energy transferred near the Earth's surface.

5.
recall and use the expression:

g∆h
as change in gravitational potential.

6.
recall and use the expression 

E= ½ Fx
for the elastic strain energy in a deformed material sample obeying Hooke’s law.

7.
use the area under a force-extension graph to determine elastic strain energy.

8.
derive, recall and use the expression:
 

E = ½ kx2
9.
derive, recall and use the relationship 

E=1/2 mv2
for the kinetic energy of a body.

Exercises

P71
Q1-8

Changes of KE and PE. (Past A-level question).

P119
Q7,8,10
KE and GPE ((Past A-level questions).

P120
Q17

Energy changes in a bungee jump. (Past A-level question).

Energy conversion and conservation: Candidates should be able to:

10.
apply the principle of conservation of energy solve problems.

11.
recall and use the expression 
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Exercises

These ideas are tested in the questions listed for Power and Efficiency above.

Specific Heat Capacity: Candidates should be able to:
12.
recognise and use the expression:

∆E = mc∆θ ,

where c is the specific heat capacity

Exercises

P301
Q1-2
Specific heat capacity calculations.

Specific Latent Heat: Candidates should be able to:
13.
recognise and use the expression 

∆E = mL
where L is the specific latent heat of fusion or of vaporisation

Exercises

P303
Q1
Latent heat calculation.

_1255702596.unknown

