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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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QU Answer Notes Marks
number
4 (a) (i) any two from: 2
MP1.pin/steel is a magnetic
material;
MP2.Y/pin(s) has become a allow
(temporary/induced) magnet; pin(s) have become
magnetised
MP3.(hence) attraction between
pins;
(ii) | any two from: allow ends for poles 2
throughout
ignore references to
magnetic properties of
steel / iron
MP1. the stronger the magnetic field, | allow
the more pins stick to it; (more) pins stick to both
poles
MP2. the strength of the magnet is
greater at the poles;
MP3. N and S pole equally strong;
if no other MP seen,
allow ‘pins show the
magnetic field (of the
magnet)’ for 1 mark
(iii) | more iron pins {attached / ignore comments about 1
attracted}; ease of demagnetisation or
pins falling off the magnet
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BT Answer Notes Marks
number
(b) (i) | current; 2
(because) the student selects the allow ‘it is the variable the
values / OWTTE; student changes’
do not credit a repeat of
the stem
(ii) | any two from: ignore references to
thickness/material of wire
MP1.(same) number of turns; allow coils for turns
MP2.(same) core;
MP3.(same) temperature;
MP4.(same) number of turns per unit allow tightness of coils
length;
(iii) | any six from: shown in text or on 6

MP1. continuous circuit with
electromagnet/coil shown clearly;

MP2. power-pack OR cell/battery and
variable resistor;

MP3. use of ammeter;

MP4. viable method of detecting
strength of field;

MP5. vary the current;

MP6. measure/record the results;

MP7. repeat and average;

diagram

allow iron/steel pins,
paperclips, iron filings,
newton-meter

needs to be a quantitative
statement e.g. ‘see how
many pins are picked up’

Total for Question 4 = 13 marks
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QEEer Answer Notes Marks
number
7 (a) coil of wire; 3
current in the wire; current may be inferred from
diagram
iron core;
(b) down; allow force arrow drawn 1
pointing down on diagram
(c) (i) | time taken; 2
for {activity / number of (radioactive) nuclei / allow atoms for nuclei
amount of isotope / count rate} to halve;
(ii) | any two from: 2
MP1. radiation unlikely to penetrate out of walls;
MP2. (more than) two half-lives have passed;
MP3. amount of barium-133 remaining is less (than allow idea that activity /
25%); amount of radiation is (much)
less than before
MP4. visitors exposed to radiation for very short
time;

Total for Question 7 = 8 marks
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plotted data covers 50% of the grid;

y-axis labelled with current/1 AND amps/A;
all data plotted correctly;

Mass of load | Mean current
ing in A
100 0.30
200 0.58
300 0.89
400 1.23
500 1.50
600 1.83

straight line drawn with approximately equal
distribution of points either side;

multiples of 0.3, 0.7 or
0.9 or if discontinuous

allow ecf from (ii)
reject if scale is
discontinuous

data should be plotted
to within half a small
square

allow ecf from incorrect
plotting/scale

line does not need to
pass through origin

QT Answer Notes Marks
number
6 (a) idea that there must be a current in the wire; allow charge/electrons 2
moving in the wire
reject references to
positive electrons
this current must be to the right; allow electrons moving
to the left
(b) (i) | any one of: ignore electric shocks, 1
safety glasses, gloves
MP1. idea of avoiding fall objects from hitting allow idea of not
hands/feet etc; standing underneath
MP2. taking care of heating effect of current;
MP3. idea of protecting floor from damage;
(ii) | correct calculation of mean; 2
answer given to 3 significant figures; independent mark
e.g.
(mean current =) 1.833...(A)
(mean current =) 1.83 (A)
(iii) | y-axis scale with a sensible, continuous scale such that | reject if scale uses 3
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any three from:
MP1. indication that 1.0 kg is 1000 g;

MP2. use of data from table to show that ratio
supports 3.0 A current value;

MP3. (because) current is (directly) proportional to
mass;

MP4. idea that 1.0 kg is (far) beyond range of
collected data/graph;

MP5. idea that pattern may not continue outside range
of data collected/graph;
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can be inferred from
working

e.g. 2x500g = 1kg

e.g. 500g gives 1.50A
and 1000g is double
500g, 100g gives 0.30A
and 1000g is 10 times
100g

Total for Question 6 = 12 marks
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Question
number

Answer

Notes

Marks

6 (a) (i)
(if)

(soft) iron;

pass a current in the coil / eq;

condone reference to
‘electricity’

(if)

(iff)

(iv)

No/Ns = V,/V;

substitution;
rearrangement;
evaluation to 2s.f. or more;

e.g.
1500/280 = 115/V,

(Vs =) 115 x 280 / 1500
(Vs =) 21 (V)

use of transformer power formula;
substitution OR rearrangement;

evaluation;

e.g.
input power = output power OR VI, = Vil
115 x 1.2 =20 x lg OR I = V,l,/V;

(Is=) 6.9 (A)

any two from:
MP1. increase input voltage/current;
MP2. decrease number of turns on secondary coil;

MP3. increase number of turns on primary coil;

allow any correct
rearrangement

allow “i(nput) and
o(utput)” or “1 and 2” for
“p(rimary) and
s(econdary)”

allow correct word
equation

ignore ‘P’ for ‘N’
condone ‘T’, ’t’ or ‘n’ for
(N!

condone ‘coils’ for ‘turns’

allow 21.4666...(V)

allow use of 20, 21, 21.5
etc. for output voltage
allow use of turns ratio
i.e. step-down voltage
means step-up current

allow 7 (A)
allow range of 6.4-6.9

condone “decrease
number of secondary
coils”

condone “increase
number of primary coils”

Total for Question 6 = 11 marks
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Question Answer Additional guidance Mark
number
5(a)(i) Number of metal discs allow load
1
Question Answer Additional guidance Mark
number
5(a)(ii) (Soft) iron is a magnetic easy to magnetise/demagnetise
material 1
Question Answer Mark
number
5(b)(i) e Scale on the y-axis (1)
e Both axes labelled with variable and unit (1)
e Plotted (1)
e Bars drawn (1)
4
Question Answer Mark
number
5(b)(ii) To support the weight of the (soft iron) bar (1)
1
Question Answer Additional guidance Mark
number
5(b)(iii) An explanation that makes
reference to three of the
following points:
e repeat and average (1)
e repeat anomalous result (1)
e use intermediate weights e.g. | however expressed
1,3,5,7,9(1)
¢ extend the range of the
results beyond 10 weights (1)
e use standard masses (1)
3
Total for Question 5 = 10 marks
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