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e Answer Notes Marks
number
2 a ignore horizontal arrows 2
downward arrow labelled ‘weight’ / allow gravitational force, force
‘air resistance’; due to gravity, W, mg, AR
ignore spelling
ignore ‘gravity’ ‘G’
downward arrow is shorter than lift arrow | judge length of arrow starting
(by eye); from the bottom of the bee
ignore horizontal position of
arrow
lift
assume arrow l
starts here
Wei B\mL
b (i) | B; 1
(i) | A; 1
(iii) | (average) speed = distance (moved) allow rearrangements and 1
time (taken); standard symbols e.g.
v=s/t
s=d/t
(iv) | substitution; allow distances used in range 2
19.5-20.0 (m)
evaluation; allow answers in range 0.55 - 0.57
(m/s)
e.g. answer of 0.54 (using speed=19)
gains 1 mark only
(speed =) 19.5/35
(speed =) 0.56 (m/s) 0.5571429
allow 0.6 if supported by working
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any one of:

fluorescence;

production of vitamin D;

calcifying fillings/eq;

killing bacteria;

treating skin conditions/(skin) cancer;

any one similarity from:

MP1.

MP2.

MP3.
MP4.

both EM waves / part of EM
spectrum;

both travel at the same speed /
speed of light (in free space);
both transverse waves;

both can travel through a vacuum;

any one difference from:

MP5.

MP6.

visible light has lower frequency /
ORA;

visible light has higher
wavelength / ORA;

ignore unqualified ultraviolet 1
lamps, security markers etc.
allow tanning bed, fluorescent
tubes, detecting security
markings/false bank notes

allow setting fillings

allow 3x108 m/s

ignore references to energy and
penetrating power, ultraviolet
can’t be seen by humans

Total for question 2 = 10 marks
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Question
number
2 (@ () |G 1

Answer Notes Marks

Ais incorrect because it is a thermistor
B is incorrect because it is a fixed resistor
D is incorrect because it is a variable resistor

(i) | B; 1
Ais incorrect because it is a thermistor

Cisincorrect because it is a LDR
D is incorrect because it is a variable resistor

(b) (i) | power = current x voltage; allow rearrangements and 1
standard symbolse.g. P=1xV

(i) | substitution OR rearrangement; 2
evaluation to 2 or more s.f.;

e.g.

2200 = current x 230

OR current = power/voltage
(current =) 9.6 (A) 9.565... OR 9.57

condone rounding to 9.5 or
9.56

(iii) | D (13A); 1

A is incorrect because this fuse would blow in
normal operation
B is incorrect because this fuse would blow in
normal operation
Cis incorrect because this fuse would blow in
normal operation

(iv) | any two from: 2
fuse (wire) melts / eq.; condone ‘fuse blows’

circuit is broken; allow current is cut off / eq.

preventing heater from overheating;

Total for question 2 = 8 marks
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SESE EIE Answer Notes Marks
number
3 (a) D (25001J); 1
D is the only correct answer
A is incorrect because this is the wasted output energy
B is incorrect because this is the (useful — wasted) output energy
C is incorrect because this is the useful output energy
(b) any two from: 2
MP1. there is a current in allow answer in terms of electron
the coil / wire; movement e.g. electrons move
through coil
MP2. coil / wire has allow electrons collide (with ions in
resistance; the coil);
MP3. electrical energy condone electrical energy
transferred to thermal | transferred to heat energy
energy;
(c) (i) | power = current x voltage; allow in standard symbols and 1
rearrangements
eg.P=1IxV
reject C, A for current
reject W for power
(i) | substitution OR allow dimensionally correct 2
rearrangement; substitution
evaluation to at least 3 s.f.; | reject 10.8 (A)
e.g.
2500 = I x 230 OR current
= power / voltage
(I =)10.9 (A) allow 10.86, 10.87, 10.869... (A)
(iii) | if current increases above allow ‘too large a current’ 3
13A (for a sustained length
of time);
fuse (wire) melts / eq.; condone ‘fuse blows’
circuit is broken; allow current is cut off / eq.

Total for question 3 = 9 marks
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S Answer Notes Marks
number
5 (a) (i) | voltage = current x resistance;| allow in standard symbols and 1
rearrangements
e.g.V=IxR
reject C, A for current
(ii) | substitution; 4
rearrangement;
evaluation; -1 if rounding error e.g. 11.42
unit;
e.g.
4.80 = 0.42 xR
(R=)4.8/0.42
(R=)11 allow 11.4, 11.43, 11.42857...
ohms / Q
(b) (i) | charge = current x time; allow in standard symbols and 1
rearrangements
eg.Q=Ixt
reject C for current and charge
(ii) | dimensionally correct can be scored even if time not 2
substitution; converted to seconds
evaluation;
e.g.
(Q =) 0.42 x 45 (x 60)
(Q =) 1100 (C) allow 1130, 1134 (C)
18.9, 19 (C) gets 1 mark only
(iii) | time (to charge fully) 3
increases;
current reduces;
(because) resistance of cable | allow longer {wire / lead} has
has increased; greater resistance

Total for question 5 = 11 marks
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(iff)

rearrangement;
evaluation;

e.g.

2800 = current x 230
(current =) 2800 / 230
(current =) 12 (A)

(current =12 / 48 =) 0.25 (A)

in either order
-1 for POT error

allow 12.17...(A)

allow ecf from (ii)

Question Answer Notes Marks
number
5 (a) wires have a higher current / voltage; allow idea that if one breaks 1
the rest will keep working /
some can be on but not
others / eq
(b) (i) | power = current x voltage; allow standard symbols and 1
rearrangements e.g.
P=1xV
reject C for current, W for
power
(ii) | substitution; 3

Total for Question 5 = 6 marks
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Qe Answer Notes Marks
number
6 (a) any FOUR from: ignore references to 4
MP1. idea of magnetic field around coil (when induction
current flows);
MP2. idea of interaction between fields of magnet
and coil;
MP3. idea of force on coil from magnet;
MP4. idea of alternating force on cone;
allow ‘tube’ for ‘cone’
MP5. cone vibrates;
MP6. idea that cone forces air to vibrate;
MP7. longitudinal wave formed; allow idea of series of
compressions and
rarefactions
(b) (i) | substitution; 2
evaluation; -1 for POT error
correct answer = 0.11 (W)
e.g. power = current x voltage = 0.15 x 0.75
power = 0.1125 W
(ii) | suitable linear scale chosen (>50% of grid used); ignore orientation 3
axes labelled with quantities and units;
all plotting correct to nearest half square;
(iii) | attempt at fitting first two points and fitting rest of | ecf candidate’s 2
points separately; plotting
single curve with a peak within one large square of
third point; max 1 mark for straight
line consistent with
candidate's plotting
() any FOUR from: 4
MP1. for diagram 4, cell voltage no longer shared; | accept voltages in
parallel are the same
accept voltage is
shared in diagram 3
MP2. means current through each loudspeaker is
doubled;
MP3. so current from supply is four times higher; accept idea of current
from each branch adds
to give total current in
cell
MP4. correct use of ‘R=V/I’;
MP5. (so) total resistance is a quarter of that from | accept higher order
the series case; answers in terms of
series and parallel
equations
accept calculation of
both circuit’s total
resistance

(Total for Question 6 = 15 marks)
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evaluation in W;
evaluation in kW;

e.g.

power = 11 x 230
(power =) 2500 (W)

(power =) 2.5 (kW)

allow 2530 W if
candidate’s intention is
clear i.e. removal of ‘k’
or 2530 with W seen.
allow 2.53 (kW)

IS Answer Notes Marks
number
2 (a) any of: 1
e idea that circuit breaker can easily be reset; allow ‘does not need to
be replaced’ cf fuse
e idea that circuit breaker turns off circuit
more quickly;

(b) (i) | power = current x voltage; allow standard symbols 1
and rearrangements
eg.P=1xV
ignore C,c for current

(ii) | substitution; 3

any of:

e idea that there are likely to be other
appliances on same circuit;

e fuse in heater may be rated at less than 16A;

e idea that heater may have a (thermal) safety
cut-out;

e idea that thermostat turns off heater;

ignore reference to an
electric fault in the
heater

Total for Question 2 = 6 marks
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IS Answer Notes Marks
number
10 (a) (coil rotates) through magnetic field / cutting allow idea of coil 2
field lines; experiencing a changing
flux
voltage is induced; ignore current is
induced
accept p.d. or potential
difference for ‘voltage’
(b) (i) | idea that d.c. is current in one direction only; 2
diode allows current flow in one direction
only/eq;
(ii) ignore references to 2
energy
higher speed generates higher voltage;
allow higher tier
answers in terms of
increased flux linkage
i.e cutting field lines
faster
accept p.d. or potential
difference for ‘voltage’
higher voltage causes higher current;
() substitution into given equation ‘E = IVt’; 3
rearrangement;
evaluation; -1 POT error
treat misconversion of
time as a POT error
e.g.
14 000 = | x 7.2 x 8400
(current =) 14000 / (7.2 x 8400)
(current =) 0.23 (A) allow 0.23...(A)
allow 0.2 (A)

Total for Question 10 = 9 marks
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Question

MP1. idea that wire has resistance;
MP2. electrons collide with lattice ions;

MP3. idea of transferring energy (from electrons to
wire/eq);
MP4. increasing vibrations of lattice ions;

ignore friction

allow sensible alternatives
for lattice ions e.g. atoms in
the wire etc.

ignore generic references to
“heat”

allow sensible alternatives
for lattice ions e.g. atoms in
the wire etc.

Answer Notes Marks
number
2 (a) the rate of flow of charge/electrons; allow amount of charge per 1
second, amount of charge per
unit time
(b) electron(s); ignore words written in 1
addition to electron(s)
() (i) | power = current x voltage; allow standard symbols and 1
rearrangements
eg. l=P/V
(ii) | substitution; 3
rearrangement;
evaluation; -1 for POT error
e.g.
1400 = current x 230
(current =) 1400 / 230
(current =) 6.1 (A) allow 6, 6.09, 6.086...
(iii) | any two from: 2

Total for Question 2 = 8 marks
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Question

number
7 any five from: 5
MP1. current in coil produces magnetic field; allow coil is magnetised /
becomes an electromagnet

Answer Notes Marks

MP2. direction of this magnetic field is
(continuously) changing;

MP3. field of coil interacts with field of magnet;

MP4. producing a force on coil/wire;

MP5. direction of the force changes;

MP6. cone/coil/wire vibrates; allow cone moves in and out

/ backwards and forwards

MP7. air particles (next to the cone) are made to
vibrate;

Total for Question 7 = 5 marks
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Question Answer Mark
number
7(a) ¢ Axes shown with either voltage or current against time AND
more than one wavelength shown (1)
e Continuous curve drawn that alternates to + and —, and has
approximately equal displacement on either side of x-axis (1)
2
Question Answer Additional guidance Mark
number
7(b) A diode only allows current in one allow answers which
direction describe what would
happen to a battery
with a.c.
1
Question Answer Additional guidance Mark
number
7(c)(i) e All circuit symbols correct (1) allow cell for battery
e Bulbs shown in series (1) reject power supply
symbol
2
Question Answer Additional guidance Mark
number
7(c)(ii) Power = current x voltage allow rearrangement
and correct symbols,
e.g.
P=IXV
1
Question Answer Additional guidance Mark
number
7 (c)(iii) Process includes: 1 mark max if incorrect
e rearrangement Vis used
e evaluation
e.g.
I="P/V (1)
= 0.33/6.0
= 0.055 (A) (1)
2
Total for Question 7 = 8 marks
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