4.2 Electrical quantities: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	C
V is connected in parallel with R, so it measures the potential difference across R.
	(1 mark)

	2
	C
Current is the rate at which electric charge passes a point in a circuit.
	(1 mark)

	3
	A
Charge transferred equals current multiplied by the time for which it flows.
	(1 mark)

	4
	C
Using , a larger resistance gives a smaller current when potential difference is fixed.
	(1 mark)

	5
	A
A constant ratio  means the resistance is constant, so the conductor obeys Ohm's law.
	(1 mark)

	6
	B
For constant resistance, current is directly proportional to potential difference, giving a straight line through the origin.
	(1 mark)

	7
	C
Rubbing can transfer electrons between the surfaces, leaving the materials oppositely charged.
	(1 mark)

	8
	B
A diode conducts readily forward above its threshold but blocks current in reverse, giving high reverse resistance.
	(1 mark)

	9
	A
The current is about 1.9 mA, so this is the smallest listed range that can measure it without overload.
	(1 mark)

	10
	B
The larger current heats the metal filament, and the resistance of the hotter metal increases.
	(1 mark)

	11
	C
Each potential difference-to-current ratio is 5.0 Ω, so the resistance is constant.
	(1 mark)

	12
	D
Conventional current is defined as positive-charge flow, so it is opposite to electron movement in a metal.
	(1 mark)

	13
	1.8 A.
	(1 mark)

	14
	The lamp transfers energy mainly to light. The motor transfers energy mainly to kinetic energy.
	(2 marks)

	15
	0. 1 V.
	(1 mark)

	16
	The force is downwards because a beta particle is negatively charged, so its force is opposite to the electric-field direction.
	(2 marks)

	17
	The readings are 8.0 V and 0.50 A.

	(2 marks)

	18
	It is a motor. It transfers electrical energy mainly to kinetic energy.
	(2 marks)

	19
	The current is 0.40 A.


	(2 marks)

	20
	Conventional current is from positive to negative. Free electrons move from negative to positive.
	(2 marks)

	21
	Positive charge and negative charge.
	(1 mark)

	22(a)
	Uses .
.
	(2 marks)

	22(b)
	Uses the parallel resistance equation , or states that two equal resistors in parallel have half the resistance of one resistor.
.
.
	(3 marks)

	22(c)
	Uses .
.
	(2 marks)

	22(d)
	Adding a resistor in parallel adds another path / branch for charge to flow.
The total current increases, so the combined resistance of the circuit decreases.
	(2 marks)

	23(a)
	E.m.f. is the work done per unit charge in moving charge completely around a circuit.
	(2 marks)

	23(b)
	Potential difference is the work done or energy transferred per unit charge.​
	(1 mark)

	23(c)
	onvert the time: .
Use , so .
.
	(3 marks)

	23(d)
	Use energy transferred equals charge multiplied by e.m.f.
Substitute into , so .
.
	(3 marks)

	23(e)
	Lamp: .
Resistor: .
Total energy transferred by the components is .
This equals the energy transferred by the power pack, so energy is conserved or the p.d.s add to the source e.m.f. in this series circuit.
	(4 marks)

	23(f)
	The circuit is series, so the same current flows through every component and the same amount of charge passes through each component.
	(1 mark)
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