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	Physics P3 3.1
	Electromagnets

	Answers to in-text questions

	a Compare the maximum number of paper clips each magnet can hold at one end. The stronger magnet is the one that holds most paper clips.
b They repel.
c The spring is needed to keep the switch open once it has been opened.

	Summary answers

	1 a i steel
      ii iron
   b i attraction
      ii repulsion
      iii attraction
2 1 C, 2 B, 3 E, 4 D, 5 A
3 a The current through the electromagnet coil magnetises the core of the electromagnet. The armature is pulled on to the core. This opens the make-and-break switch which cuts the current. The electromagnet loses its magnetism and the make-and-break switch closes, so the cycle repeats itself.
   b The armature of the buzzer has a much lower mass so it moves faster than the bell’s armature and it therefore has a higher frequency of vibration.


	Physics P3 3.2
	The motor effect

	Answers to in-text questions

	a No change, the actions cancel each other out.
b The material must conduct electricity.
c A direct current will not produce a changing magnetic field.

	Summary answers

	1 a current, coil, force, coil
   b current, force, coil
2 a The direction of the current is reversed and so the force on the coil is in the opposite direction.
   b An iron block would have eddy currents which would oppose the movement and slow the motor.
     b Faster because the coil is lighter.
      ii Faster because the field is much stronger due to the presence of iron.
3 The force decreases gradually as the wire is turned and becomes zero when the wire is parallel to the field lines.


	Physics P3 3.3
	Electromagnetic induction

	Answers to in-text questions

	a i The current was zero.
   ii The current was in the opposite direction.
b i The pointer is not deflected.
   ii The deflection would be bigger.
c The iron bar makes the magnetic field much stronger, so the induced pd is much bigger as a result.

	Summary answers

	1 a potential difference, conductor , magnetic field
   b conductor, magnetic field, current
2 a There would be no deflection of the pointer.
   b The pointer deflection would be bigger.
3 a The current in X creates a magnetic field which passes through coil Y. The increase of the magnetic field in Y induced a pd in Y.
   b The magnetic field does not change. A pd can only be induced when the magnetic field is changing.


	Physics P3 3.4
	Transformers

	Answers to in-text questions

	a The magnetic field in the core would be much weaker because the core is not a magnetic material.
b The lamp would be brighter.
c The lamp would not light up with direct current in the primary coil.

	Summary answers

	1 current, primary, magnetic field, secondary, pd, secondary
2 a Direct current in the primary coil would not produce an alternating magnetic field, so no pd would be induced in the secondary coil.
   b The current would short-circuit across the wires instead of passing through them. This would cause the coil to overheat if it did not cause a fuse to blow.
   c Iron is a magnetic material, so it makes the magnetic field much stronger. It is easily magnetised and demagnetized when the current alternates.
3 a i If the mains supply fails or if no mains supply is available, the battery takes over.
      ii The transformer steps the pd down.
   b It has a ferrite core which is much lighter than an iron core of the same size.


	Physics P3 3.5
	Transformers in action

	Answers to in-text questions

	a 60 turns
b i 6 A
   ii 0.26 A

	Summary answers

	1 a secondary, primary
   b up, down
2 a 2000 turns
   b i 3 A
      ii 0.15 A
3 a The current in A is less than in B as the pd of A is higher than the pd of B, and the power delivered is the same.
   b The current through A is smaller than the current through B, so the heating effect of the current in A is less than in B.


	Physics P3 3.6
	A physics case study

	Answers to in-text questions

	a The cuff pressure is equal to or greater than blood pressure when the blood flow to the lower arm is stopped.
b To record their exposure to X-rays.
c The wire would melt like a fuse wire because its resistance is not zero and the very large current would heat it to its melting point.

	Summary answers

	1 a An ECG machine 

   b An endoscope 

   c A CT scanner
2 a A film badge is used to record the exposure of the wearer to ionising radiation.
   b The radiographer works in the radiography department many hours each week throughout the year, whereas the patient is only there for a short time.
3 gamma rays, X-rays


	Physics P3 3.1 – P3 3.6
	Summary answers –  Using magnetic fields to keep things moving

	1 a current, force
   b current, lines, field
2 a When a current passes through the coil of the electromagnet, the core of the electromagnet becomes magnetised and attracts the iron armature. The iron armature turns about the pivot and its lower end pushes against one side of the switch and makes the switch close.
   b When the ignition switch is closed, the core of the relay coil becomes magnetised, so the relay switch closes. The motor is switched on as a result of the relay switch closing.
3 a Down.
   b The force is zero.
   c The force on the sides make the coil turn.
4 a i step-up
      ii step-down
   b Direct current through the primary coil does not produce an alternating magnetic field. No pd is induced in the secondary coil as the magnetic field through it does not change.
5 a i Power = current × pd = 10 A × 100 000 V = 1 000 000 W
      ii 100 A
   b The higher the pd, the less the current needed to transfer a certain amount of electric power. The smaller the current through the cables, the less power is wasted in the cables due to their resistance and the heating effect of the current.
6 a 12 V
   b 0.5 A
   c 5 A
7 a 150 turns
   b 0.15 A


	Physics P3 3.1 – P3 3.6
	AQA Examination-style answers – Using magnetic fields to keep things moving

	1 a An electric current.                                                                                      (1 mark)
   b The motor effect.                                                                                         (1 mark)
   c Change the direction of the current; reverse the poles of the magnet.     (2 marks)
   d Increase the current; move the magnet and the wire closer.                    (2 marks)
   e Force is upwards.

Any two from the following three points:

thumb and first two fingers mutually perpendicular

line up first finger with magnetic field, second finger with current

thumb shows direction of the force                                                                  (3 marks)
2 a Wire must ‘cut’/move across field lines to induce a voltage.                     (2 marks)
   b i opposite sign (accept negative)                                                                (1 mark)
      ii Potential difference is zero.                                                                      (1 mark)
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                                                                                                                        (3 marks)
   b A step-up transformer increases the voltage.

      A step-down transformer decreases the voltage.                                      (2 marks)
   c There must be a changing magnetic field.                                                  (1 mark)


	Physics P3 3.1 – P3 3.6
	AQA Examination-style answers (continued) – Using magnetic fields to keep things moving

	   d i Vp = primary pd,      Vs = secondary pd,
        np = primary turns,   ns = secondary turns                                                (4 marks)
      ii  Vp = (np × Vs) ÷ ns
               = (320 × 55) ÷ 40

               = 440 V                                                                                             (3 marks)
      iii  ns = (Vs × np) ÷  Vp
               = (230 × 55 000) ÷ 11 000

               = 1150 turns                                                                                     (3 marks)
      iv  Vp × Ip = Vs × Is     (assume no power loss from transformer)

11 000 × 2.5 = 230 × Is
Is = 119.6 A                                                                                                      (3 marks)
   e 50 000 to 200 000 Hz                                                                                  (1 mark)
   f lighter and smaller; uses very little power                                                  (2 marks)


	Physics P3
	AQA Examination-style answers – End of Unit answers

	1 a near point                                                                                                   (1 mark)
   b 25 cm                                                                                                         (1 mark)
   c ciliary muscle                                                                                             (1 mark)
   d relaxes, flattening the lens                                                                         (1 mark)
   e long-sightedness                                                                                        (1 mark)
   f short-sightedness                                                                                       (1 mark)
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The focal length of the lens is 3.0 cm.                                                             (3 marks)
3 a i W = m × g
             = 2.0 × 10
             = 20 N                                                                                                 (2 marks)
      ii moment = F × d
                       = 20 × 0.08
                       = 1.6 N m (or 160 N cm)                                                           (3 marks)
   b The (total) clockwise moment = the (total) anticlockwise moment about the pivot/or indication of ‘total’ moments.                                                              (2 marks)
   c 1.6 = 0.80 × weight of B
weight of B = 1.6 ÷ 0.80 = 2.0 N

mass of B = 2.0 ÷ 10 = 0.20 kg                                                                       (3 marks)
   d Mass B must be moved to the left.

The weight of the rule produces a clockwise moment because its centre of mass is to the right of the pivot/ (Moving B left) reduces the (total) clockwise moment   (3 marks)


	Physics P3
	AQA Examination-style answers (continued) – End of Unit answers

	4 a Liquids are incompressible.                                                                         (1 mark)
   b P = F ÷ A = 10 000 ÷ 0.0004
                      = 25 000 000 Pa                                                                        (3 marks)
   c 25 000 000 Pa                                                                                             (1 mark)
   d F = P × A = 25 000 000 × 0.0025
                       = 62 500 N                                                                                (3 marks)
5 There is a clear and detailed description of how you would use the motor effect to move a wire. The answer shows almost faultless spelling, punctuation and grammar. It is coherent and in an organised, logical sequence. It contains a range of appropriate or relevant specialist terms used accurately.                           (5–6 marks)
There is a workable description of the method. There are some errors in spelling, punctuation and grammar. The answer has some structure and organisation. The use of specialist terms has been attempted, but not always accurately.           (3–4 marks)
There is a brief description of how you would use a magnet in conjunction with the wire which has little clarity and detail. The spelling, punctuation and grammar are very weak. The answer is poorly organised with almost no specialist terms and/or their use demonstrating a general lack of understanding of their meaning. 
                                                                                                                    (1–2 marks)
No relevant content.                                                                                        (0 marks)

Examples of physics points made in the response:
• connect a power supply/ battery/cell across the wire

• pass a current through the wire

• place the wire in a magnetic field/place a magnet near the wire

• make sure the wire/current is perpendicular to the magnetic field lines

• place the magnet close to the wire

• make the wire into a coil.
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