4.5 Electromagnetic effects: Cambridge IGCSE Physics worksheet - Mark Scheme
	Question
	Answer
	Marks

	1
	It reverses the current in the coil every half-turn so that rotation is maintained in one direction.
	(2 marks)

	2
	The force increases.
	(1 mark)

	3
	Reverse the current through the conductor.
	(1 mark)

	4
	The force is at right angles to both the current and the magnetic field.
	(2 marks)

	5
	The induced current reverses direction.
	(1 mark)

	6
	Upwards.
	(1 mark)

	7
	From right to left, from the north pole towards the south pole.
	(1 mark)

	8
	North pole.
	(1 mark)

	9
	An alternating current produces a changing magnetic field, which induces a potential difference in the secondary coil.
	(2 marks)

	10
	

	(2 marks)

	11
	For the same power, a high potential difference gives a lower current, so less energy is wasted by heating the cables.
	(2 marks)

	12
	That end is the north pole. Inside the solenoid, the field points towards that end.
	(2 marks)

	13
	

	(2 marks)

	14(a)
	Turns ratio 
Voltage ratio 
Both ratios are equal, so the turns ratio is consistent with the voltage ratio.
	(2 marks)

	14(b)
	Step-up, because the output voltage (400 V) is greater than the input voltage (100 V), or because the secondary coil has more turns than the primary coil.
	(2 marks)

	14(c)
	At higher voltage, the current needed to transmit the same power is lower. A lower current means less energy is lost as heat in the transmission cables, making the transmission more efficient.
	(3 marks)

	14(d)
	The alternating current in the primary coil creates a magnetic field that is continuously changing direction. The iron core carries this changing magnetic field so that it links with the secondary coil. The changing magnetic field cutting through the secondary coil induces a voltage across it. Because the current in the primary is alternating, the induced voltage in the secondary is also alternating.
	(4 marks)

	15(a)
	Connect the coil to the galvanometer to make a complete circuit.
Move the magnet into or out of the coil.
Observe a deflection on the galvanometer when the magnet moves.
	(3 marks)

	15(b)
	The needle deflects in one direction when the magnet is pushed into the coil.
The needle deflects in the opposite direction when the magnet is pulled out.
The needle returns to zero when the magnet is stationary.
Accept left then right or right then left if opposite directions are clear.
	(3 marks)

	15(c)
	A galvanometer shows small currents and their direction.
Accept that it can show current changing direction.
	(1 mark)

	16(a)
	current-carrying conductor in a magnetic field experiences a force.
	(1 mark)

	16(b)
	Reverse the direction of the current (swap the supply connections).
Reverse the direction of the magnetic field (swap the poles of the magnet).
	(2 marks)

	16(c)
	An open circuit means no current flows.
So there is no magnetic field around the conductor to interact with the field of the magnet, and no force acts.
	(2 marks)

	17(a)
	n e.m.f., potential difference or voltage is produced in a conductor or coil.
This happens when the conductor moves across a magnetic field or when the magnetic field linking the conductor changes.
	(2 marks)

	17(b)
	The voltmeter reading returns to zero or no e.m.f. is induced.
There is no change in the magnetic field linking the coil, no relative motion, or no cutting of magnetic field lines.
	(2 marks)

	17(c)
	Move the magnet faster.
Use a stronger magnet or use more turns on the coil.
Accept any two valid changes linked to a faster change of magnetic field or a stronger field.
	(2 marks)
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