Pre-U Physics Part A

5. Electricity

The order of Pre-U and Advanced Physics differs but the Pre-U content (apart from the derivation of the maximum power theorem) is all covered.

Content headings mapped to spreads

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

	Electric current

5.1 and 5.2
	4.1 Electric Charge and Current
	128-129
	Definitions of average and instantaneous current.

Units.

	
	4.2 The Microscopic nature of current
	130-131
	Relates current to charge carriers including I = nAqv (extension).

	Potential difference and electromotive force (emf)

5.3, 5.5, 5.6, 5.7
	4.4 Energy transformations in circuits
	134-135
	Covers both the definitions of V and E and real power supplies.

	Comment: The derivation of the maximum power theorem (maximum power is transferred from the emf to the load when r = R) is a good opportunity to extend the mathematics and illustrates the power of calculus applied to a practical physics problem. It can also be explored experimentally by connecting a variable load resistor to a cell and measuring power transferred as a function of R.



	Resistance and resistivity

5.4, 5.9, 5.10, 5.11, 5.14
	4.3 Electric Circuits
	132-133
	The definition of resistance and the equation I = V/R are on p133

	
	4.6 Combining resistors
	138-139
	Series and parallel formulae

	
	4.7 Factors that influence resistance
	140-141
	Resistivity and more.

	
	4.9 Component characteristics
	144-145
	Ohmic and non-ohmic conductors: resistor, lamp, diode and LDR and thermistor.

	
	4.10 Variable resistors and potential dividers
	146-147
	Potential dividers for control and for measurement.

	
	4.5 Kirchoff’s Laws
	136-137
	Kirchoff’s laws as examples of conservation laws applied to ciruits.

	Conservation of charge and energy

5.8, 5.12, 5.13
	4.8 Energy and Power
	142-143
	Also discusses the capacity of a cell.


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

Learning outcomes

Content

Electric current - Candidates should be able to:

1.
discuss electrical phenomena in terms of electric charge.

2.
describe electric current as the rate of flow of charge and recall and use the

expression:
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Exercises

P129
Q2,3
Simple Q = It calculations

Potential difference and electromotive force (emf) - Candidates should be able to:

3.
understand potential difference in terms of energy transfer and recall and

use the expression:
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Resistance and resistivity - Candidates should be able to:

4.
recall and use the fact that resistance is defined by 
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 and use this to

calculate resistance variation for a variety of voltage-current characteristics

9.
recall and use the relationship 
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10.
recall the formula for the combined resistance of two or more resistors in

series and use it to solve problems RT = R1 + R2 + …

11.
recall the formula for the combined resistance of two or more resistors in

parallel and use it to solve problems ...
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14.
use the idea of the potential divider to calculate potential differences and

resistances

Exercises

P133
Q1, 3
Simple V = IR calculations

P139
Q1-4
Combining resistors

P147
Q1-4
Potential dividers

P166
Q2
Potential divider circuit (Past A-level question).

P166
Q4
V vs I characteristic for two lamps (Past A-level question).

P167
Q7,8,9
Resistivity (Past A-level questions).

P168
Q11
I vs V characteristics resistors and diodes (Past A-level question).

Conservation of charge and energy - Candidates should be able to:

12.
recall Kirchoff’s first and second laws and apply them to circuits containing

no more than two supply components and no more than two linked loops.

13.
appreciate that Kirchoff’s first and second laws are a consequence of the

conservation of charge and energy respectively.

5.
define and use the concepts of emf and internal resistance and distinguish

between emf and terminal potential difference.

6.
derive, recall and use the equations E = I(R + r) and E = V + Ir

7.
deduce using numerical methods that maximum power transfer from a

source of emf is achieved when the load resistance is equal to the internal

resistance.

8.
recall and use the expressions P = VI and W= VIt, and derive and use the

related expression 
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Exercises

P143
Q1-5
Energy and power

P166
Q1
Circuit analysis (Past A-level question)

P166
Q5
E and r for a car battery (Past A-level question)

P167
Q6
Kirchoff’s laws (Past A-level question)
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