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Question Answer Notes Marks
number
3 (a) both poles the same; ignore additional poles 2
both poles labelled as north / N;; labelled near dashed
lines
(b) allow suitably clear 3
diagrams
any suitable method, e.g.
place plotting compass {near magnet(s) / in allow steel dust, iron
magnetic field}/ powder for iron filings
use of iron filings; filings must be suitably
qualified
move compass to different position (and repeat) / | allow using multiple
tap paper gently (to reveal shape); compasses
compass gives direction of field; must be clear

Total for question 3 =5 marks
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(ORI Answer Notes Marks
number
12 (a) A - arrangement W; 1
B cannot be correct as arrangement X would give a
downwards force
C and D cannot be correct because at the position
of the wire, the magnetic field is zero, so there
cannot be a magnetic force on the wire
(b) (i) | substitution into “W = mg”; ignore POT for this mark 2
evaluation;
e.g.
W =0.0065 x 10 accept use of g = 9.8(1)
m/s? giving 63.7 or 63.8
(mN)
W =65 (mN)
(ii) | resultant force is difference between weight and 5
magnetic force;
resultant force = 31 mN; allow ecf from (b)(i)
substitution in “F=ma”;
re-arrangement;
evaluation; POT error gives 1 mark
penalty
5.2(3) scores 3 MAX (no
evidence of resultant
idea)
e.g.
resultant force = 65 - 34 = 31 mN
resultant force = 31 x 103 =6.5x 103 x a
a=31x103/6.5%x103
a=4.8 (m/s? allow 4.76(9) (m/s?)
use of g = 9.81 m/s? gives
4.57 (m/s?)
(iii) | EITHER 2
e increase the current; ignore unqualified
reference to increasing
the turns/creating a coil
e by increasing the voltage of power supply;
OR
e increase the magnetic field strength;
¢ by using stronger magnets/moving the poles
closer together;
(iv) | use a.c. rather than d.c.; 2
since a.c. current has alternating/changing current
direction;

Total for Question 12 = 12 marks
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EE e Answer Notes Marks
number
8 (a) at least four lines leaving/entering poles; accept part loops 3
ignore field lines that
Cross
at least one loop ‘above’ and one loop ‘below’;
arrowheads on at least four lines which are self-
consistent;
\ N s
(b) idea of wire cutting field lines; allow higher order ideas 2
involving flux linkage
idea of an induced voltage;

(Total for Question 8 = 5 marks)
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(RS Answer Notes Marks
number
3 (a) idea that like poles repel; 1

(b) it is made of plastic / idea that plastic is non- 1
magnetic;

(c) correct shape e.g. lines deviating away from both reject if any field lines touch 2
magnets; or cross except at pole
correct direction e.g. any arrows must face towards
poles;

(d) (i) | reading will increase; 2
(because) magnetic field / (repulsive) force will be | allow statement to the effect
stronger; that magnet B will be pushed

down more (by magnet A)
(i1) | reading will decrease; allow reading will become 2
negative / zero ;
(because) magnets will now attract; allow statement to the effect
that magnet B will be pulled
upwards

Total for Question 3 = 8 marks
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G Answer Notes Marks
number
11 (@) (i) | current provides a magnetic field/eq; 2
magnets in a magnetic field experience a
force/magnets line up along a field line/eq;
(i1) | (circular) field line through all of the compass allow any circle 2
needles; concentric with the
wire
arrow clockwise;
(iii) | changes direction / eq; 1
(b) vertical; 2
upwards;
(c) (i) | up / down; allow any inference of 2
up/down
idea of cutting field lines;
(ii) | cutting field lines induces a voltage across the allow emf or potential 2
wire; difference or p.d. for
voltage
complete circuit so voltage gives a current; allow idea of a force on
electron(s) causing
them to move

Total for Question 11 = 11 marks
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R Answer Notes Marks
number
11 (a) all marks may be given 3
from diagram
MP1. method to show shape;
e.g.
use compass(es)
use of iron filings/powder
MP2. use of plotting compass to show direction;
MP3. a further method detail;
e.g.
move compass / multiple compasses in
different positions
idea of another line or lines added
sprinkle iron filings (on to card)
tap card (to distribute iron filings)
(b) (i) | both arrows correctly pointing from north to south; | reject if arrows 1
contradict
(ii) | idea that field lines are closer together / further 2
apart;
(showing that) field strongest near the poles / allow “magnet” for
weaker away from the poles; “poles”
(© any pair of readings read from the graph; 4
correct substitution into formula to find constant;
different pair of readings used correctly to find
constant;
statement that the results agree with the DOP
conclusion;
allow idea that the
constants are different
so the results do not
agree with the
conclusion
e.g.
when distance = 30mm, magnetic field strength =
2.3 mT
(2.3 x 302 =) 2070
(0.8 x 502 =) 2000
constants are approximately the same so results
agree with conclusion

Total for Question 11 = 10 marks
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Question
number

Answer

Notes Marks

10 (a)

method to show shape;
e.g.
use compass(es)
use of iron filings/powder

use of plotting compass to show direction;

a further method detail;
e.g.
mark card/move compass/multiple compasses
idea of another line or lines added
sprinkle (iron filings)
tap card (to distribute iron filings)

all marks may be awarded 3
from a labelled diagram

(if)

any four from:

MP1. idea that core gains a magnetic field;
MP2. idea of a changing magnetic field;
MP3. idea that field lines cut by wire;

MP4. voltage induced (across coil);

MP5.  (causing a) current in the wire;

any one from:

MP1. idea that dynamo-wheel friction makes
bicycle harder to pedal;

MP2. idea that lights would vary in brightness;

MP3. lights will be off when bicycle is stationary;

allow higher level ideas in
terms of flux and flux linkage

allow current / brightness of
lamps depends on how fast
bicycle is moving

Total for Question 10 = 8 marks
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Qs Answer Notes Marks
number
2 (a) (plotting) compass(es); allow suspended 1
magnet, magnetometer
allow higher level
responses e.g. Hall
probe, search coil
(b) one mark for each correct indication;;; 2 marks max. if more 3
than three indications
given
(© any two from: 2
difficult to magnetise; allow idea of taking a
long time to magnetise
difficult to demagnetise; allow idea of taking a
long time to
demagnetise
idea that it retains its magnetism;

Total for Question 2 = 6 marks
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OS] Answer Notes Marks
number
8 (a) two magnets with opposite poles facing; accept annotated 2
diagram for either mark
poles brought close to each other; accept from diagram if
A magnets drawn closer
B together than the
thickness of their poles
i.e. A <B (on diagram)
(b) (i) | any three from: 3
MP1. ammeter displays a current/reading (in one
direction);
MP2. (because) a voltage is induced;
MP3. induced voltage gives a current;
MP4. ammeter reading goes negative / shows allow “an alternating
current in opposite direction; current / a.c. is
produced’
MP5. (because) wire changes direction;
(ii) | any four from: 4
MP1. ammeter reading / current is greater (than
before);
MP2. because wire moving quicker;
MP3. more field lines cut (per second);
MP4. gives a larger induced voltage;
MP5. frequency of alternating current increases; allow idea that
direction of current
changes more
frequently
Total for Question 8 = 9 marks
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Question Answer Notes Marks
number
10 (a) (i) | any THREE from: condone current for 3
trolley changes direction; voltage
induction depends on direction of relative motion; | ignore idea induction
depending on speed
idea that voltage has changed directon (as sign of
voltmeter reading depends on direction of
voltage);
idea that at ends of motion, voltage is zero;
(ii) | speed may change/ 1
magnetic field may not be uniform; accept idea that
magnetic field may
change
allow idea of entering
or leaving field
(b) (i) | substitution; substitution and 3
re-arrangement; rearrangement in either
order
evaluation; -1 POT error
correct answer: 1.8 x 104 (A)
e.g.
charge = current x time
1.4 x 10 = current x 0.78
current = (1.4 x 104) = 0.78 = 1.79 x 10 (A)
(ii) allow use of standard 3
symbols e.g. E=Q xV
allow v,V for voltage
reject C,c for charge
substitution; substitution and
re-arrangement; rearrangement in either
order
evaluation;
correct answer: 1.6 x 102 (V) -1 POT error
e.g.
energy = charge x voltage
2.3 x10%=1.4 x 10 x voltage
voltage = (2.3 x 10%) = (1.4 x 10%) = 1.64 x 102 (V)

(Total for Question 10 = 10 marks)
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Question number Answer Notes Marks

4 (a) B (copper); 1

A is incorrect because it is magnetic
C is incorrect because it is magnetic
D is incorrect because it is magnetic

(b) field line connecting one pole to the other; allow small gap where 3
field line joins magnet
ignore field lines inside

the magnet
at least two complete field lines, but none touching / ignore field lines that
crossing; start outside the pole
region
all directions shown on field lines correct (N to S); only one arrow required

for the mark but
contradictory directions
negates the mark
ignore arrow(s) inside
the magnet

() steel is magnetic / eq; 2

(therefore) magnet stays magnetised (for a long period | allow ‘steel is a hard
of time) /eq; magnetic material’ for
both marks

reject reference to
charge
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(if)

arrow drawn is horizontal;

arrow drawn is to the left;

Any two from:

MP1 reference to weaker field
MP2 moving magnets further apart
MP3 use weaker magnets

MP4 reference to lower current
MP5 decreasing diameter of wire

MP6 decrease voltage (of supply)

ignore starting position 2
of arrow
judge by eye

ignore field lines

increasing length of
wire (in circuit)

Total for Question 4 = 10 marks



