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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt
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Question Marking details Marks Available
g AO1 | AO2 | AO3 | Total | Maths | Prac
1 | (@) (i) Microwaves 1 1
(i) Microwaves 1 1
(b) Radio [waves] / X-rays / Gamma [rays] 1 1
(c) 3rd and 4th boxes ticked (1) + (1).
Additional boxes ticked —1 per box (minimum 0) 2 2
(d) (i) Substitution: 170 x 2 (1) [Not: multiple selections unless correct 1
final answer given] 1 2 2
Waves speed = 340[m/s] (1)
(i) Wavelength increases [or equiv] (1) [not: just stating the
wavelengths] 2 2
..[s0] speed increases (1)
NB Independent marks.
Question 1 total 6 3 0 9 2 ]
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PMT

Question Marking details Marks Available
9 AO1 AO2 | AO3 | Total | Maths | Prac
2 | (@ (i Top label — neutral
Middle label — earth
Bottom label — live
3 correct = 2 marks 2 2
1 or 2 correct = 1 mark
(i) parallel (1)
thinner (1)
current (1) 3 3
(b) (i) Substitution: 1.2 x 0.5 (1) 1
Units used = 0.60 [kWh](1) 1 2 2
(i) Substitution: 0.60 ecf x 15 (1) 1
Cost =9 [p] (1) [N.B. not £0.09p] 1 2 2
Question 2 total 5 4 0 9 4 0
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

3 | (a)

Indicative content:

Measure the mass of the block with a balance.

Put sufficient water e.g. 20 cm?® into a measuring cylinder
Record the volume.

Place the metal in the water and ensure it is fully submerged
Record the new volume.

Calculate the volume of the metal by subtracting volume of
water from volume of water + metal.

7. Calculate the density by dividing mass by volume.

SOk wh =

5 — 6 marks

Fully describes a workable method, including statement 7

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses
appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3 — 4 marks

Identifies relevant apparatus and describes a method to allow
density to be calculated. Uses measuring cylinder method for
volume but misses some detail or misses detail on how to calculate
results.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology and
some accurate spelling, punctuation and grammar.

1-2 marks

Mentions some relevant apparatus or measurements or refers to
volume of a regular shape

There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate uses limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.

0 marks
No attempt made or no response worthy of credit.

6
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Marks Available

ti Marking detail
Question arking detar’s AO1 AO2 | AO3 | Total | Maths | Prac
(b) (i) Iron (1) 2 2 5
It is the closest value [or equiv, e.g. most similar] given (1)
N.B. 2nd mark only available if the first mark is awarded.
(i) Any one for (1) of 1 1 1
e Value is in between 2 metals
o Value is not very close to one metal
e Could be another metal not listed
¢ None of the metals have the exact density
¢ Tin and/or copper have a similar density [accept ‘iron has a
similar density’ if tin or copper given in (b)(i)]
(iii) Use higher resolution measuring cylinder / higher resolution 1 1 1
balance
Or measure {volume / mass} to {a higher resolution / more
significant figures} [Accept: measure to a higher resolution]
() (i) Answer = 400 [cm?] 1 1 1 1
(i) Substitution: 19.32 x 400 ecf (1) 1 5
Mass =7 728 [g] (1) 1 2 2
Question 3 total 7 2 4 13 3 13
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PMT

Marks Available

Question

Marking details

AO1

AO2

AO3

Total

Maths

Prac

(@)

Box under 1 diagram ticked (1)

1

(b) (i)

Any 1 (1) from
¢ Reverse field [accept: swap magnets; not just change
field]
e reverse current [accept: change current direction]
e reverse voltage / switch around power supply

Stronger {field / magnets} [accept: move poles closer together /
add iron core] [not: more magnets] (1)

Larger current / voltage (1) [power = neutral]

Not: reference to area or turns on coil

(€) (i)

50 [J]

(ii)

f

50
Substitution: ( 2:; j[x 100] (1) ecf only allowed on E;, < 200

% efficiency =25 (1)
NB. 0.25 on answer line — substitution mark awarded

Question 4 total
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PMT

Question Marking details Marks Available
g AO1 | AO2 | AO3 | Total | Maths | Prac
5 | (@ As time increases temperature increases (1) 2 2
at a constant rate / increase is linear (1)
[Temperature increase [directly] proportional to time — (2)]
Every 2 minutes temperature increase = 18 °[C] or equiv (2)
Temperature o« time — 1 mark
(b) (i) 100 [°C] 1 1
(i) 80 [°C] c.a.o. 1 1 1
(i) Substitution: 0.2 x 4200 x 80 ecf (1) 1
Thermal energy = 67 200 [J](1) 1 2 2
(© Water is changing state / becoming a gas / changing into steam 1 1
Not: boiling or evaporating
Accept answer in terms of molecules, e.g. particles getting
further apart or bonds between {particles / molecules} broken
Question 5 total 1 5 1 7 3 0
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Marks Available

ti Marking detail

Question aring detaf’s AO1 | AO2 | AO3 | Total | Maths | Prac

€) 1st and 3rd boxes (1) + (1). 2 2

(b) Coal produces most CO, [or more CO; than oil or gas] (1) 2 2
which is a greenhouse gas / which adds to the greenhouse
effect (1)
[2nd mark can be awarded as long as CO, mentioned]

(© Coal decreased and gas increased (1)
Coal changed more than gas / some numerical comparison (1)
Or
Correct quantitative answer e.g. coal has dropped from 41% to 2 2
around 6%, gas has increased from 27% to 46% award (1 — not
enough for second mark)

(d) (i) [From 2015 — 2016 the percentage has] has decreased [slightly] 1 1
/ It was 0.5% less in 2016
Accept the converse, e.g. it was 0.5% more in 2015

(i) No, [an increase was expected] because more [renewable] 1 1

{power stations / wind turbines} built (1)

(e) (i) Not enough electricity [being generated] / to meet demand or 1 1
w.tte
[Reference to variation in demand neutral].

(i) [Around] 18.00 or 6 pm 1 1

[Accept 17.30 = 30 min]
Question 6 total 2 7 1 10 0 ]
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(@) (i)

Same distance between lamp and LDR (1)
Same {ambient / background / room} lighting (1)

2

Enclose lamp and LDR in a container e.g. tube or box / carry
out experiment in a darkened room (1)
So no ambient light affects LDR (1)

(b) (i)

Scales y-axis: 2 kQ per 2cm (1)

The 6 points between P =4 and 24 W plotted correctly to within
+ < small square division (2)

5 correct plots (1)

Smooth curve of best fit between P = 4 & 24 with £ < small
square division tolerance ; may miss one point (1) [No hairy
lines] (1)

Non-linear scale — total mark O.

(ii)

Read from graph e.g. 2600 /2.6 k [Q]

(iii)

From 12[W] to 24 [W] the resistance goes from 2.2 [kQQ] to 1.1
[kQ], or 8to 16, from 3 to 1.5 (1)

Other doubling e.g. 2 W to 4 W resistance goes from 19.5 [kQ]
to 10.3 [kQ?] or 4 to 8, from 10.3 to 3 (1)

Therefore sometimes true, sometimes not (1)

NB 3rd mark only given following arguments for first and second
mark presented (whether marks awarded or not)

Question 7 total

12

12

© WJEC CBAC Ltd.
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Question Marking details Marks Available
g AO1 | AO2 | AO3 | Total | Maths | Prac
8 | (@ Ticks in boxes 3,4 and 5i.e. 3 x (1) 3 3
(b) (iy(!l | 8min20s 1 1 1
I | 6min40s 1 1 1
(ii) Arrival time of P waves: 00:16: 00 (1)
Time difference: 00 : 02 : 40 ecf (1) [unless P wave arrival time > 3 3 3
18:40:00]
Distance to epicentre: 1.6 + 0.2 [x 10° km] ecf from At (1) [no ecf
ond> 10 x 10° km]
1:40 > d=1
200 >d=1.2
d=1.4,1.6, 1.8 in tolerance
3:20>d=2
(iii) Conversion to 360 s (1)
Speed = 8.89 [km/s] (1) [or with correct rounding] c.a.o. 5 5 5
(iv) 2 crosses at intersections 1 1
(v) The top intersection point identified (1) no ecf
The distance of the epicentre from BC is shorter than the 5 5 1
distances of MC and BH [or circle centred on BC crossing
through the top intersection point seen] (1)
NB. If a 3rd circle is drawn which does not have a common in-
tersection with the others, identification + justification e.g. it is
the closer point.
Question 8 total 3 5 5 13 8 0

1
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FOUNDATION TIER

thealevelphysicstutor.com

PMT

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 6 3 0 9 2 0
2 5 4 0 9 4 0
3 7 2 4 13 3 13
4 5 2 0 7 3 0
5 1 5 1 7 3 0
6 2 7 1 10 0 0
7 3 4 5 12 6 12
8 3 5 5 13 8 0
TOTAL 32 32 16 80 29 25

3420U10-1 WJEC GCSE Physics -

© WJEC CBAC Ltd.
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt
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Marks available
AO1 AO2 AO3 Total | Maths Prac

Question Marking details

1 | (a) Any 2 x (1):
- P waves are longitudinal or S waves are transverse

- Only P waves can pass through liquids / outer core or S

waves only travel through solids or S waves can’t travel

through liquids / outer core 2

- P waves are faster (or converse) / P waves arrive first 2

- S waves are more damaging

(b)
P wave S wave Surface wave
A Ve v v
B v Ve v
C Ve v
3 3
Award one mark for each correct column.
Question 1 total 5 0 0 5 0 0
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Marks available

. Marki i
Question arking details AO1 | AO2 | AO3 | Total | Maths | Prac
2 | (a) 3 x (1): Ticks in boxes alongside statements 1, 3, 6 i.e.
-The direction of the magnetic field is from N to S in the diagram.
-A current from X to W makes the wire move upwards. 3 3

-This effect is used in electric motors.
Deduct 1 mark for each additional tick

(b) Any 3 x(1) from:

-Use stronger or weaker magnets

-Magnets closer together or magnets further apart

-Change current or battery voltage

-Alter resistance of wire or thinner or thicker wire or change type of
wire

-Wider or narrower magnets or change length of wire in the field or
make a coil

Treat as neutral: remove magnet or turn battery off or bigger magnets 3 3
or move the magnets

(c) Arrow on YZ from Y to Z labelled C (1)
Arrow on/near YZ up the page labelled F (1) 5 5
N.B. If only one arrow is labelled correctly, both marks can be awarded
If there are no labels then no marks can be awarded
Question 2 total 3 2 3 8 0 0
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Marks available
AO1 AO2 AO3 Total | Maths Prac

Question Marking details

3 | (a) Indicative content:
RELIABLE 6 6
The power stations are all joined by a network of cables so that if any
one of them fails or is off-line for maintenance, or there is a sudden
surge in demand, then others can make up for the deficit e.g. pumped
storage systems can be used. Electrical power can also be imported
from abroad for this purpose.

EFFICIENT

The efficiency of the grid is high because the electricity that is
generated is increased to a very high voltage by a step-up transformer
at the power station for transmission along the grid cables. This
reduces current in the cables and minimises energy losses due to
heating, improving efficiency.

SAFE

The high voltage is finally reduced in a step-down transformer before
being supplied to factories, towns, schools and homes to make it safer
to use. Pylons support cables high above the ground.

5-6 marks

Comprehensive description of all 3 areas i.e. reliability, efficiency and
safety.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and
grammar.

3-4 marks

Comprehensive description of 2 out of 3 areas i.e. reliability, efficiency
and safety or limited description of all 3 areas.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure. The
candidate uses mainly appropriate scientific terminology and some
accurate spelling, punctuation and grammar.

© WJEC CBAC Ltd.
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Marks available
AO1 AO2 AO3 Total | Maths Prac

Question Marking details

1-2 marks

Comprehensive description of 1 out of 3 areas i.e. reliability, efficiency
and safety or limited description of 1 or 2 areas.

There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little structure.
The candidate uses limited scientific terminology and inaccuracies in
spelling, punctuation and grammar.

0 marks
No attempt made or no response worthy of credit.
(b) (i) Sweden 1 1
(i) Norway uses more heating / lighting (1) 2 2

because they get longer winters or colder or darker (1)
Don’t accept more people

(iii) Units used in Norway = 4 times as much as in U.K. (1) 2 2 2

Cost in Norway = 2 times its cost in the U.K. (1) so disagree
To award both marks the conclusion must be present

(iv) .]13x5x7(1) 1
=105 [kWh] (1) 1 2 2
Answer of 15 OR 21 OR 35 seen anywhere award 1 mark
Il. | Cost = 105 ecf x 8 (1) 1
=840 [p] (1) 1 2 2

Award 1 mark only for 105 ecf x 0.08 = 8.40

Question 3 total 8 3 4 15 6 0
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Marks available

ti Marking detail
Question arking detaf’s AO1 | AO2 | AO3 | Total | Maths | Prac
4 | (a) (i) | Clockwise in order:
Cell (or battery) (1)
Voltmeter (1)
Ammeter (1) 3 3 3
Don’t accept ampmeter or voltameter
(ii) | To allow a series of readings to be taken or to change the current or the 1 1 1
voltage or to change the resistance of the circuit
(b) (i) | 5 points plotted correctly +< one small square (2) ignore no plot plotted
at origin

4 points plotted correctly +< one small square (1)
3 or fewer points plotted correctly +< one small square (0)

Straight line drawn through the points and origin £< one small square 3 3 3
(1)
(ii) 4 8
R=—= . (1) 1
I  correctreading from graph
Expected answer = 2.5 [QQ] (1) 1 2 2 2

(iii) | Increases (1)
Constant (1)
Stays constant (1) 3 3 3

(iv) | (Argument based on P = V' x I) so since both ¥ and I increase through
the experiment (1)

the power = ¥/ x I increases (1) so agree 2 2 2 2
OR

By carrying out one calculation using P =V'x 1 (1)
Second calculation (1) so agree

To award both marks the conclusion must be present

(v) | Straight line drawn from origin < one small square with bigger
gradient than original (1)
Double the gradient (i.e. through point (6, 4.8)) (1) 2 2 2

Question 4 total 5 9 2 16 4 16
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Marks available

. Marki i
Question arking details AO1 | AO2 | AO3 | Total | Maths | Prac
5 | (a) Lines up to satellite and down to C 1 1
Ignore arrows and any additional paths shown
(b) Distance = 4 x 36 000 [km] (1) 3 3 3

=144 000 k[m] (1)
= 144000000 [m] (1)
N.B. Conversion mark can be awarded on incorrect calculations even

36000000
Answer of 1.44 x 10" where n is not equal to 8 award 2 marks
(c) distance 144 000 000ecf 36000000 72000000
Speed = = or or (1) 1
time 0.48 0.12 0.24 1 5 5
= 300000000 [m/s] (1)
Question 5 total 1 5 0 6 5 0
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Question Marking details Marks available
g AO1 | AO2 | AO3 | Total | Maths | Prac
6 | (a) (i) | 45.5 or 46 [°C] 1 1 1 1
(i) | 5.0 [cm?] 1 1 1 1
(iii) | A'is bigger than B or A is steeper than B 1 1 1
Don’t accept - they have different gradients or they’re both positive
(b) (i) | Absolute zero 1 1
(i) | 333 [K] 1 1 1 1
(c) Pressure increases 1 1 1
(d) (i) F 180000
p=—= (1) 1
A 1.5 1 5 5 5
=120000 [Pa] (1)
(i) | . . F . -
Using the equation: P = = or if you divide by double the area (1)
the force will need to double (1) so she is incorrect. 2 2
To award both marks conclusion must be present.
Question 6 total 3 5 2 10 5 7
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Question Marking details Marks Available
g AO1 | AO2 | AO3 | Total | Maths | Prac
7 | (a) Windows at 15% 4 correct 3 marks
Floor at 10% 2 or 3 correct 2 marks
Roof at 25% 1 correct 1 mark 3 3 1
Walls at 35% 0 correct 0 mark
(b) (i) Fibre-glass is an insulator or it contains air or it contains air pockets or

reduces conduction through the ceiling (1) Don’t accept traps air 5 2
Reduces convection currents in the loft or air in the loft heats up less (1)

(i) 3 x (1): Ticks in boxes alongside statements 2, 4 and 5 i.e.
The required thickness of loft insulation in 2000 is 8 times thicker than in
1970.
A house built in 1980 needs 210 mm of loft insulation added to bring it up to
2015 standards.
The general trend of the graph indicates that the thickness of required loft 3 3
insulation has increased at an increasing rate. 3
Deduct 1 mark for each additional tick

(i) 4.50 x 120 = £540 (1)
%= 5.51 or 5.5 or 6 [years] (1) 2 2 2
Don’t accept 5 [years]
Answer of 0.0459 [years] award 1 mark only

(iv) (1) for either calculation:
Insulation 1 saving (40 - 5.0) x £84 = £2940
Insulation 2 saving (40 - 6.0) x £111 = £3774
(1) for second calculation and comment/agreement with builder 2 2 1
Alternative 1:
(1) for either calculation:
5 x 84 =£420 and 40 x 84 = £3 360 and the difference = £2940
6 x 111 = £666 and 40 x 111 = £4 440 and the difference = £3774
(1) for second calculation and comment/agreement with builder

10
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Marks Available
AO1 | AO2 | AO3 | Total Maths Prac

Question Marking details

Alternative 2:

5x 84 =£420 and 6 x 111 = £666 or 40 x 84 = £3360 and 40 x 111 =
£4440 (1)

The differences are £3 774 and £2 940 so the builder is correct (1)

Alternative 3:

(1) for either calculation:

3.5 x 120 = £420 and 40 x 84 = £3 360 and the difference = £2940
5.5 x 120 = £666 and 40 x 111 = £4 440 and the difference = £3774
(1) for second calculation and comment/agreement with builder

Alternative 4:

3.5 x 120 = £420 and 5.5 x 120 = £666 or 40 x 84 = £3360 and 40 x 111 =
£4440 (1)

The differences are £3 774 and £2 940 so the builder is correct (1)

Alternative 5:

(1) for either calculation:

(111 —-84) x 40 = £1080 or 666 — 420 = £246

£1080 — £246 = £834 (1) and comment/agreement with builder

N.B. Any reference to insulation 3 treat as neutral

Question 7 total 2 8 2 12 7 0

11
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Marks Available

ti Marking detail
Question arking detafls AO1| AO2 | AO3 | Total | Maths | Prac
8 | (a) (i) Repeat measurements OR measure more than 1 wavelength 1 1 1
Don’t accept reference to the ruler or more accurate ripple tank
(i) Wave speed is [directly] proportional to wavelength (1)
As wave speed 2 times faster in deep water or 2 times slower in shallow
water (1) so teacher is incorrect 2 2 2 2

Alternative 1:

Candidates may make up a freq and use it on both sides e.g. 4Hz

In shallow water 4 x 5 = 20 [mm/s] and in deep water 4 x 10 = 40 [mm/s] (1)
As wave speed 2 times faster in deep water or 2 times slower in shallow
water (1) so teacher is incorrect

Alternative 2:

Wave in deep water travels double the distance (1)

in the same time compared to shallow water (1) so teacher is incorrect

N.B. To award both marks conclusion must be present.

Award 1 mark only

Waves in shallow water travel slower than waves in deep water so teacher
claim is incorrect

(b) (i) Total internal reflection accept TIR 1 y

(i) Light [ray directed] from high density to low density (1)
Angle [of incidence] > critical angle or angle [of incidence] > 42° (1) 2 2

(iii) CT scans are ionising or X-rays are ionising (1)
and [X-rays] mutate cells / cause cancer (1) 2 2
OR

[Endoscope uses] light that is not ionising (1)

and [light] doesn’t mutate cells / doesn’t cause cancer (1)

Question 8 total 5 0 3 8 2 3

12
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SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES
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Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 5 0 0 5 0 0
2 3 2 3 8 0 0
3 8 3 4 15 6 0
4 5 9 2 16 4 16
5 1 5 0 6 5 0
6 3 5 2 10 5 7
7 2 8 2 12 7 0
8 5 0 3 8 2 3
TOTAL 32 32 16 80 29 26

3420U10-1 WJEC GCSE Physics - Unit 1 FT MS S19/DM
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PMT

Marks available
AO1 AO2 AO3 Total | Maths Prac

1. | (@) Ammeter 1 1 1
Don’t accept ampmeter

Question Marking details

(b) | () Point at (6.0V, 0.7 A) circled 1 1 1

(i) Straight line drawn with ruler with a < 1 small square tolerance, 1 1 1 1
through all points including origin, but excluding anomaly
Ignore any continuation of the line past 12V

(iii) |1 | 3.0 [A] ecf accept 3 [A] 1 1 1
Il .
Substitution: ; (1) 1
=4[Q] (1) 1 2 2 2
(iv) Resistance is constant / owtte 1 1 1
(c) Double (1)
Half (1)
Half (1) 3 3 3
Question 1 total 3 7 0 10 3 10
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Marks available

Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
2. | (a) x (1) for each of the following:
Box 2 All em waves travel at the same speed in a vacuum.
Box 3 Gamma rays can be emitted from radioactive materials.
Box 4 The wavelength of em waves decrease from radio waves 3 3
to gamma rays.
Any extra ticks deduct one mark for each extra tick.
(o) (@) |I 10 [m] 1 1
Il | 2 [waves] 1 1
| 3[m] 1 1
@ (1 |7.5Hz(1)
second (1) 2 2
Il | Substitution: 3 (ecf) x 7.5 (1) 1
=22.5[m/s] (1) 1 2 2
(c) Award 1 mark for more waves or smaller wavelength
Award 2 marks for twice the number of waves (4 waves) or half the
wavelength (1.5m) [so student correct] 2 2 1
Accept for 1 mark the distance between the waves is halved
Question 2 total 7 3 2 12 3 0

© WJEC CBAC Ltd.
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PMT

Marks available
Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
3. | (a) 20 [g] 1 1 1 1

(b) 140 (1) - 20 (ecf) 1

=120 [g] (1) 1 2 2 2
c 120ecf
(©) Substitution: ~———2' (1) ]

=1.2(1) ]

Unit = g/cm?® (1) 1 3 2 3

Question 3 total 3 3 0 6 5 6
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PMT

Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths Prac
4. | (@) | () 2000 x 0.15 = [£] 300 1 1 1
ii 1800
) Substitution: —— (1) 1
300 ecf y 2 2
= 6 [years] (1)
(b) | () Wind generator 2 has a payback time of 5 years (1)
but wind generator 3 has a payback time of 6.5 years (1) [so 2 2

salesperson is not correct.]
Award 2 marks for the payback time for wind generator 3 is 1.5 years
longer.

Alternative:

Wind generator 2 costs £75 more (1)

But saves £150 more each year or saves £750 more over 5 years (1) [so
salesperson is not correct.]

Or

Wind generator 3 costs £75 less (1)

But saves £150 less each year or saves £750 less over 5 years (1) [so
salesperson is not correct.]

Or

Wind generator 2 costs £75 more (1)

But saves £3 000 in 5 years compared to £2250 (1) [so salesperson is
not correct.]

Treat as neutral any comparison with wind generator 1

(ii) Cost of kWh / unit may change (1) accept price of electricity can change
Wind conditions are variable (1) accept weather changes

Accept for 1 mark maximum: more or less electricity may be used 2 2
Don’t accept cost will change or number of units produced will change

© WJEC CBAC Ltd. 5
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Marks available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

() | (@) B->C-—>A
All three letters in correct order award 2 marks

2 2 2
One or two letters correct award 1 mark

Gy |1 |x 1 1 1 1

| 4 1 1 1 1

(d) | (@) Stronger magnet / move magnet closer to the coil / lighter magnet 1 1 1
Don’t accept add another magnet or smaller magnet

(i) More turns. Accept more coils. 1 1 1

Question 4 total 1 8 4 13 5 6

© WJEC CBAC Ltd. 6
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

5. | (a)

Electrical energy is transferred from the power station to transformer A,
which is a step-up transformer. It increases the voltage and reduces the
current before passing it along the cables of the National Grid. Low
current reduces heat loss from the cables as they heat up less. This
makes the transfer of electrical energy more efficient.

At transformer B the voltage is decreased [and the current increased].
Transformer B is the step-down transformer. A low voltage in the homes
is safer than a high voltage.

5—6 marks

Detailed description of both efficiency and safety.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.

3—4 marks

Detailed description of either efficiency or safety or limited descriptions
of both.

There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure. The candidate
uses mainly appropriate scientific terminology and some accurate
spelling, punctuation and grammar.

1-2 marks

A limited description of either efficiency or safety.

There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little structure.
The candidate uses limited scientific terminology and inaccuracies in
spelling, punctuation and grammar.

0 marks
No attempt made or no response worthy of credit.

6
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Marks available

Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
(b) To get electricity / acts as a back-up source (1)
When it is not sunny (or during the night) or when the panels don’t
generate enough electricity (1) 2 2
Alternative:

Electricity can be fed back [into the National Grid] (1)

If it is very sunny or if the panels produce more electricity than is
needed (1)

Accept energy for electricity / sunlight is not reliable

Don’t accept solar panels aren’t reliable

(c) (i 20 x 60 = 1200 [A] 1 1 1
(i) [ I | Substitution: 230 x 1200 (ecf) (1) 1
= 276000 [W] (1) 1 2 2
Alternative:

Substitution: 230 x 60 (1)
13800 x 20 = 276000 [W] (1)

Il 27 f 1 1 1
6000 ec - 276 [kW]
1000
Question 5 total 7 5 1] 12 4 0

© WJEC CBAC Ltd. 8
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Marks available
Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
6. | (a) Wax is melting / changing from solid to liquid / changing state (1)
[Energy used for] breaking bonds [between molecules] (1) > 2 >
(b) (i) Substitution: 36 x 220 (1) 1
= 7920 [J] (1) 1 2 2 2
(i) |1 5 x 60 = 300 [s] 1 1 1 1
Il 7 920ecf
Substitution: ——— 1
O0Oecf 1
= 26.4 [W] (1) 2 2 2
Accept 26 [W]
Question 6 total 4 3 0 7 5 7
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Marks Available

Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
7. | (a) Alternating voltage [continuously] changes direction or switches
between + and - / direct voltage never changes direction 1 1
(b) | (i) Mower cuts through the cable (1)
rccb (1) 2 2
Accept:

Live wire in kettle touches the neutral wire (1)

Fuse / mcb (1)

N.B. Safety device mark can only be awarded if the linked situation
correctly identified

(i) Fast[er] acting (1) Accept more sensitive / acts at an exact value
Can be reset / can be used again / can be turned on and off / doesn’t

. , 2 2
need replacing / reusable (1) Don’t accept renewable

(c) The live wire carries current [to an appliance] at a high voltage (1)
The neutral wire [completes the circuit and] carries current at low / o >

zero voltage (1)

Question 7 total 5 0 2 7 0 0

© WJEC CBAC Ltd. 1 0
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

8. | (a)

The vibrations / oscillations (1)
are parallel to the direction of wave or travel or energy transfer (1)

Speeds of 9 OR 5 [km/s] OR 0.5 x 8 squares (1)
Difference = 4 [km/s] (1)

[Maximum] speed in the mantle is greater than the speed in the outer
core / greatest speed is in the mantle / 15 [km/s] and 13 [km/s] (1)
Mantle acts like a solid / outer core is liquid (1) so Bob’s claim is true.
Conclusion must be included to award 2 marks

6300
Mean speed = —— (1)
550

=11.45 (km/s) (1)
This is the actual speed at depth of 1200 km (or at 4 900 km) (1)
[So Bob’s statement is not true.]

Alternative for third mark:
[At 3500 m] the speed is 10.0 [km/s] [So Bob’s statement is not true.]

Alternative:
Speed at 3500 km is 10.0 [km/s] (1)

. 6300
Time= —— (1)
10
=630 [s] (1) [So Bob’s statement is not true.]

Alternative:

Speed at 3500 km is 10.0 [km/s] (1)

Distance = 10 x 550 (1)

= 5500 [km] (1) [So Bob’s statement is not true.]

© WJEC CBAC Ltd.
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Marks Available

AO1 AO2 AO3 Total Maths Prac
(d) (i 2 x 550 =1100 [s] 1 1 1

Question Marking details

(i) P wave only shown i.e. one cycle (1)

Size no bigger than wave at B (1)

Position, the start of the wave must be within the correct 200 s range
based on (d)(i) (expect 1000 — 1200) or apply an ecf (1) 3 3
N.B.

If drawn correctly but at station A or B apply a 1 mark penalty

Question 8 total 2 3 8 13 4 0

© WJEC CBAC Ltd.
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question Marks Available
AO1 AO2 AO3 Total Maths Prac
1 3 7 0 10 3 10
2 7 3 2 12 3 0
3 3 3 0 6 5 6
4 1 8 4 13 5 6
5 7 5 0 12 4 0
6 4 3 0 5 7
7 5 0 2 0 0
8 2 3 8 13 4 0
Total 32 32 16 80 29 29

3420U10-1 WJEC GCSE Physics — Unit 1 FT MS S22/CB
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Extended response guestion

A level of response mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly,
decide which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with both the content
statements and the communication statement.

Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths Prac
1 (a) 3 3 3
lamp
switch
variable resistor
LDR
4 correct — 3 marks
2 or 3 correct — 2 marks
1 correct — 1 mark
(b) | (i) Series (1)
The same as (1) 2 2 2
(i) |1 Substitution: P = 3 x 0.25 (1) 1
P =0.75[W] (1) 1 2 2 2
Accept 0.8 [W]
I Substitution: R :i (1) y
0.25
R=12(1) 1 2 2 2

© WJEC CBAC Ltd.
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
1 [ Q 1 1 1
(c) Decreases (1)
Increases (1) 2 2 2
Question 1 total 10 2 0 12 4 12
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
2 (@ |(@) Core 1 1
(i) Ticks in boxes 2, 3 and 5 i.e.
P waves travel faster than S waves (1)
S waves cannot travel in a liquid (1) 3 3

S waves are transverse (1)
Deduct 1 mark for each additional tick

(b) | () Substitution: D = 8000 x 500 (1) 1
D =4000000 [m] (1) 1 2 2
(i) Cross at intersection of the 3 circles 1 1
Question 2 total 5 2 0 7 2 0

© WJEC CBAC Ltd.
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
3 [ (@ (i) B 1 1 1
(i) C 1 1 1
(b) Tick in box 3 i.e.
Light must be travelling from a more dense to a less dense material. 1 1 1
(c) Optical fibres / endoscopes / periscope / “cats eyes” / telescopes / 1 1 1
binoculars / {bike / car} reflectors / remote imaging / automatic
windscreen wipers
Don’t accept mirrors / communications
Question 3 total 2 2 0 4 0 4

© WJEC CBAC Ltd.
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Marks available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

4 | (a) Thumb = force, first finger = [magnetic] field and second finger =
current. 2 2 2
All 3 correct = 2 marks
1 or 2 correct = 1 mark

(b) Any 2 x (1) from:
e Stronger magnet / Move magnets closer / Increase magnetic field
strength 2 2 2

e Greater {current / voltage / power} or add more batteries

¢ More wire [in the field] / more turns (accept coils). Accept bigger
[area] coil

Don’t accept bigger magnets / increase magnetic field

Question 4 total 4 0 0 4 0 4

© WJEC CBAC Ltd.



WJEC GCSE - June 2023 - Mark Scheme - Question Paper thealevelphysicstutor.com

PMT

Marks available
AO1 AO2 AO3 Total | Maths Prac

Question Marking details

S (@ |0 Substitution: power = P=% (1)

Power = 0.25 [kW] (1) 1 2 2
@iy |1 |75]p] 1 1
1 substitution: 72.6¢F (1) 1
Cost of 1 unit =-30 [p] 1 2 2
(b) To reduce use of fossil fuels / to reduce {greenhouse gas / carbon /
COg2} emissions / to prevent power cuts / to reduce {carbon footprint / 1 1

climate change / global warming / greenhouse effect}
Accept reduce pollution / to help the environment

(c) Indicative content:

The earth wire protects users of electricity.
The earth wire provides a low resistance path to earth if a fault causes a
metal cased appliance to become live.

A fuse is used to protect circuits from overheating.
If there is a short circuit causing too much current, the fuse melts.

The rccb circuit breakers protect users of electricity.
The rccb switches off the circuit if there is a difference between the
currents in the live and neutral wires.

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac

5—6 marks
Correctly describes the fault that causes all 3 safety features to work
and what they are used to protect.
There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.
3—-4 marks
Correctly describes the fault that causes 2 safety features to work and
what they are used to protect OR limited attempt at all 3.
There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure. The candidate
uses mainly appropriate scientific terminology and some accurate
spelling, punctuation and grammar.
1-2 marks
Correctly describes the fault that causes 1 safety feature to work and
what it is used to protect OR limited attempt at 1 or 2.
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little structure.
The candidate uses limited scientific terminology and inaccuracies in
spelling, punctuation and grammar.
0 marks
No attempt made or no response worthy of credit.
Question 5 total 8 4 0 12 4 0

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
6 [(@) | () Black and [experiment] 2 (1)
because it shows the higher temperature [so is emitting more IR] or correct 2 2 2
numerical comparison i.e. 90 is bigger than 65 (1)
Allow ecf on the experiment number provided black is chosen
Award 0 marks if silver is chosen
(i) Black and [experiment] 1 (1)

because it shows the higher temperature [so is absorbing more IR] or 2 2 2
correct numerical comparison i.e. 46 is bigger than 32 (1)
Allow ecf on the experiment number provided black is chosen
Award 0 marks if silver is chosen

(b) Silver surface is a poor emitter [of infra-red] / reflects the [radiated] heat back 1 1
in

©) (M) Payback time = % (1) 1
Payback time = 20 [years] (1) 1 2 2

(i) Loft insulation is cheaper than cavity wall insulation (1)

but savings are the same (1) so disagree. Accept reverse argument
OR 2 2
The payback time for loft insulation is 3 years (1)
compared to the 4 years for cavity wall insulation (1) so disagree
OR
Loft insulation is cheaper than cavity wall insulation (1)
payback time for loft insulation is shorter (1) so disagree
Conclusion needed to award 2 marks
Question 6 total 1 2 6 9 2 4

10
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
7 | (a) Temperature 1 1 1
(b) | () All 5 points correctly plotted to <1 small square tolerance (2)
4 points correctly plotted to <1 small square tolerance (1)
3 or less points correctly plotted to <1 small square tolerance (0) 3 3 3 3
Straight line of best fit between 0 — 80°C (1) ecf
(i) As temperature increases, pressure increases (1)
at a constant rate / uniformly (1) 2 2 2
Don’t accept positive correlation / proportional
(i) |1 6 or any equivalent ratios (1) = 3 [units] (1)
2 2 2 2 2
I | 94 - 3 (ecf) = 91 [units] 1 1 1 1
(iv) - 273 [°C] 1 1 1
(c) (60 - 20) or 40 (1)
SoQ=0.05x720x (60-20)= 1440[J](1) 2 2 2
Question 7 total 2 10 0 12 8 10

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
8 (@ | (@) Total of rank orders = 3 (1)
Which is the lowest total (1) [so agree]
OR
[Type B power stations] are ranked number 1 (1) 2 2

for all features (1) [and so agree]

Award 2 marks for all 3 named features:

[Type B power stations] have no emissions and the running cost is
{nearly 0 / lowest} and the efficiency {is the best / rank number 1}
Award 1 mark for 2 named features e.g.

[Type B power stations] have no emissions and the running cost is
{nearly 0 / lowest}

Don’t accept running cost is low or emissions are low

(if) Type A, B, Cor D | Energy source
A Fossil
B Hydroelectric 3 3
C Fossil
D Nuclear

4 correct award 3 marks
2 or 3 correct award 2 marks
1 correct award 1 mark

170000

Selection and substitution: 00 [x 1007 (1)

=85(1) 2 2 2

Answer of 0.85 award 1 mark only

Question 8 total 0 2 5 7 2 0

12
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
9 (a) At least 1 wave in shallow water joining correctly to a deep water wave
(1)
A minimum of 3 wavefronts shown perpendicular to wave direction by 3 3 3
eye (1)

Smaller wavelength in shallow water must be consistent and a
minimum of 3 wavefronts shown (1)

®) |@ |1 [15 1 1 1

I | 10 [cm] ecf 1 1 1 1
(i) Wavelength is less in region B (1)
[Frequency is constant] so wave speed is also less in region B, so 2 2 2

disagree (1)

Alternative:
{The waves are closer / there are more waves} in region B (1)
because the waves have slowed down in the shallow water, so

disagree (1)

(c) | (i) 6 [cm] 1 1 1

(i) Selection and substitution: % (1)

= 1.5 [em] (1) 2 2 2 2

13
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A quarter of 60 is 15 (1)

so increases to 75[cm/s] (1)

A quarter of 75 is 18.75 so should increase to 93.75 cm/s [but it
increases to 82 cm/s] (1)

[so the rule is not generally true and Janet is not correct]

Alternative:
Increase = 75 - 60 = 15 [cm/s] (1)
so 21 (1)

60 4

7 1
Increase = 82 — 75 =7 [cm/s], sO —[i —} (1)
75 4

[so the rule is not generally true and Janet is not correct]

Alternative:

60 x 1.25 (1)

=75 [cm/s] (1)

75 x 1.25 =93.75 [cm/s] (1)

[so the rule is not generally true and Janet is not correct]

N.B. 2 marks can be awarded for the first calculation comparison of
wave speeds at 8 and 6 [cm] or at 6 and 4 [cm] and then 1 mark for a
second calculation comparison.

Question 9 total

13

© WJEC CBAC Ltd.
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 Total Maths Prac
1 10 2 0 12 4 12
2 5 2 0 7 2 0
3 2 2 0 4 0 4
5 4 0 0 4 0 0
5 8 4 0 12 4 0
6 1 2 6 9 2 4
7 2 10 0 12 8 12
8 0 2 5 7 2 0
9 0 8 5 13 6 13
Total 32 32 16 80 28 45

3420U10-1 WJEC GCSE Physics — Unit 1 FT MS S23/CB
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Extended response question

A level of response mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly,
decide which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with both the

content statements and the communication statement.

Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt

© WJEC CBAC Ltd. 2
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
1 3 3
Property P waves | S waves Surface
waves

These waves travel the fastest v
These waves are longitudinal v Accept v
These waves cannot travel through v
liquids
One mark for each correct row
Question 1 total 3 0 0 3 0 0

© WJEC CBAC Ltd. 3
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
2 [ (@) |() Substitution: units used = 30 x 700 (1) 1
= 21000 [KWh] (1) 1 2 2
(ii) Substitution: cost = 21 000 (ecf) x 0.12 (1) 1
= £2520 (1) 1 2 2

Award 1 mark for an answer of £84 or £3.60

i 1 1 1
(iii) £3.60 o 2NSWer from (a)(ii)
700
(b) | (i) £180 or 50 x answer from (a)(iii) 1 1 1
0 Payback ti 20] 1
ayback time = = ears
Y 180ect - 1 1 1
Question 2 total 2 5 0 7 7 0

© WJEC CBAC Ltd. 4
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
3 (@ () 24 [Q] 1 1
(ii) -
Substitution: current = (1) 1
4 ecf
=0.5[A] (1) 1 2 2
(iii) Substitution: power = 0.5 ecf x 12 (1) 1
=6 [W] (1) 1 2 2
(b) | (i) LED selected so tick in box 2 1 1
@iy |1 | 8[mA] 1 1
II | 16 [mA] ecf i.e. 8 + answer from the previous part 1 1
(i) |1 | LzandLs 1 '
I | Lrand Lz or Ly and Ls 1 1
Question 3 total 5 5 0 10 4 0

© WJEC CBAC Ltd.
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
4 | (@) | (i) Substitution: energy transferred = 50 x 150 (1) 1
= 7500 [J] (1) 1 2 2 2
(i) Change in temperature = 15 [°C] 1 1 1
i 7500 ecf
() Substitution;, ———— (1) 1
[1x]15 ecf 1 5 5 5
¢ =500 [J/kg°C] (1)
(iv) | I | Difference =70 [J/kg°C] 1 1 1 1
Il 70 ecf
Substitution: ————x100 (1) ]
N 1 2 2 2
% difference = 18.2 or 18 or 18.18 (1)
Award 1 mark only for 18.1 or 0.18
(b) Ticks in boxes 3 and 4:
Wrap block in insulating material (1)
push heater fully into block (1) 2 2 2
Deduct 1 mark for any additional tick
Question 4 total 3 5 2 10 7 10

© WJEC CBAC Ltd. 6
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
5 (@ | () D 1 1
(ii) B 1 1
(iii) E 1 1
(iv) [ I | 8[V] 1 1 1
I | 0.02[s] 1 1 1
1] 3 3
c Effe_ct on Effect on time for 1 rotation
hange maximum (spin)
voltage P
Stronger magnets increases no change
More turns on the coil increases (1) no change
Coil spins slower decreases (1) increases (1)
(b) | (i) Ticks in boxes 3, 5and 6 i.e. 3 3
The core is made from iron
The primary coil creates an alternating magnetic field
Transformers can increase or decrease voltages
Deduct 1 mark for any additional tick
i 36
0 Substitution: 20 x — (1) 1
12 1 2 2
N2 =60 (1)
Question 5 total 6 7 0 13 4 0
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

Indicative content

Regions:

The other regions are microwaves, infra-red, visible light, ultraviolet, X-
rays and gamma rays.

Similarities:

They all travel at the same speed in a vacuum and can travel through
space.

All regions of the electromagnetic spectrum transfer energy.

They are all transverse waves.

They can be reflected or refracted.

Differences:

They have different wavelengths.

They have different frequencies.

Some are ionising other are not or radiations named.
They have different energies.

5 — 6 marks
Comprehensive description of the regions and similarities and
differences.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and
grammar.

6
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
3 — 4 marks
Partial description of the regions and similarities and differences or
comprehensive description of two out of regions, similarities and
differences.
There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure. The
candidate uses mainly appropriate scientific terminology and some
accurate spelling, punctuation and grammar.
1-2 marks
Limited description of any of the regions, similarities and differences.
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little structure.
The candidate uses limited scientific terminology and inaccuracies in
spelling, punctuation and grammar.
0 marks
No attempt made or no response worthy of credit.
Question 6 total 6 0 0 6 0 6
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Marks available
AO1 AO2 AO3 Total | Maths Prac

Question Marking details

7 | (a) 5 points plotted correctly < 1 small square tolerance (2)

4 points plotted correctly < 1 small square tolerance (1)

3 points or fewer plotted correctly < 1 small square tolerance award 0O
marks

Straight line of best fit through all the plotted points (origin not needed) 3 3 3
< 1 small square tolerance (1)

(b) Time [to travel 9000 km from graph] = 0.045 + 0.001 [s] or 10 000 =
0.05[s] (1)
Which is less than 0.24 so {quicker by cable / disagree} (1) 2 2 1
Second mark can only be awarded if the first mark is awarded
Alternative:
0.24

m: 24 s0 24 x 2000 = 48 000 [km] (1)

but only has to travel 9000 [km] so {quicker by cable / disagree} (1)
Second mark can only be awarded if the first mark is awarded

Question 7 total 0 3 2 5 4 0

© WJEC CBAC Ltd. 1 O
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PMT

Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
8 a 25
@ Substitution: — (1) 1
10 1 2 2

= 2.5 [N/cm?] (1)
(b) Substitution: 2.5 (ecf) x 4000 (1) 1

=10000 [N] (1) 1 2 2
(c) [More] space between molecules (1)

For the 2" mark: (1)

- Air can be compressed / air molecules can be pushed together 2 2

- Lower {pressure / force} [at A2]
Don’t accept no pressure

Question 8 total 2 4 0 6 4 0

© WJEC CBAC Ltd. 1 1
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PMT

Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
9 |(@ | 5 [cm?] 1 1 1 1
i 15
(W Substitution: (1) 1
5 ecf 1 5 5 5
= 3 [g/cm3] (1)
(iii) Selection of 2.7 (1)
3 is closest to 2.7 / only 0.3 difference / this is the closest value (1) so 2 2 2 2

agree with Ffion

N.B. Award 2 marks for Ffion is correct, it is closest to aluminium
because there is only a 0.3 difference.

Conclusion must be present to award both marks

Alternative: when applying ecf from (a)(ii)

Naming the material with the closest density to their calculated value
(1)

Comment that their value is closest to this stated density value (1) so
disagree with Ffion

Conclusion must be present to award both marks

Alternative: when applying ecf from (a)(ii)

Selection of 2.7 (1)

Comment comparing their value to 2.7 e.g. it is not the closest to 2.7
(1) so disagree with Ffion

Conclusion must be present to award both marks

© WJEC CBAC Ltd. 1 2
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(b)

Method of submerging object [e.g. use a sinker or pencil point] (1)
Reference to measuring volume in appropriate context (1)

Account for the volume of the submerging object [e.g. subtracting
volume of sinker / just submerging by pencil point] (1)

e.g. Submerge the object with just the pencil point — award 2 marks
Don’t accept any reference to the use of a displacement can

Question 9 total

© WJEC CBAC Ltd.
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PMT

Marks available
AO1 AO2 AO3 Total | Maths Prac

Question Marking details

10 | (@) | (i) Fuel is burnt in the boiler or water is heated in the boiler (1)
Steam {drives / turns} a turbine (1)
Turbine {drives / turns} a generator (1) accept spins 3 3

(i) Electrical energy = 70 [J] (1)

7
79 100 (1)
200

= 35[%] (1) [so agree with Neve] 3 3 3
Alternative:
Energy loss = 130 [J] (1)

ﬂx100(1)
200

= 65[%] so 100 — 65 = 35[%] (1) [so agree with Neve]
Award 2 marks for an answer of 65[%] or 0.35
Award 1 mark for an answer of 0.65

(b) | (i) {Minimum / lowest / smallest} {output / power / supplied / demand / on 1 1
the graph} accept energy
(ii) 40 [GW] 1 1 1
(iii) Maximum output from Dinorwig = 1.8 GW (1)
Peak demand is {4 h / from 16:00 to 20:00} (1) don’t accept 2 different
time periods
N.B. 7.2 GWh seen award the 15! two marks 4 4 4

Extra demand [above 35 GW] is 5§ GW (1)
3.2 GW is required from overseas (1) [so agree with Rowan]
N.B. numbers have to be used in the correct context

Question 10 total 4 1 7 12 8 0

© WJEC CBAC Ltd. 1 4
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PMT

FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 Total Maths Prac
1 3 0 0 3 0 0
2 2 5 0 7 7 0
3 5 5 0 10 4 0
4 3 5 2 10 7 10
5 6 7 0 13 4 0
6 6 0 0 6 0 0
7 0 3 2 5 4 0
8 2 4 0 6 4 0
9 1 2 5 8 5 8
10 4 1 7 12 8 0
Total 32 32 16 80 43 18

3420U10-1 WJEC GCSE Physics — Unit 1 FT MS S24/MLS

© WJEC CBAC Ltd.
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Question Marking details Marks Available
AO1 | AO2 | AO3 | Total Maths Prac
1 |(a
e | @ A primary coil
B laminated iron core
C > secondary coil
D a.c. input (supply)
4 correct 3 marks 3 3
2 or 3 correct 2 marks
1 correct 1 mark
0 correct 0 mark
More than one line drawn from a letter don't credit
(b) Bigger (1) 1
Smaller (1) 1
Stay the same (1) 1 3
Accept any means of identifying the answer
© | (@ P identified anywhere 1 1
(i) No CO, or SO, [emissions] / no greenhouse gases emitted /
doesn't burn gas or fossil fuels / doesn't add to global warming / doesn't 1 1
add to acid rain
Don't accept no pollution / less CO, etc / harm the environment / less
gas / doesn't cause global warming
Question 1 total 6 2 0 8 0 0

© WJEC CBAC Ltd.
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Question Marking details Marks Available
AO1 | AO2 AO3 Total Maths Prac
2_ 1 (a) 3 1 1
FT
(b) A identified anywhere 1 1
© | @ Frequency 1 1
(i) Amplitude 1 1
(@ | () Substitution: distance = 20 x 0.5 (1) 1
=10 [cm] (1) 1 2 2
Answer only of 10 [cm] not necessarily on answer line award 2 marks
(i) Must be half answer to (d)(i) i.e. expect 5 [cm] 1 1 1
e | @) em wave or any named em wave / S waves or secondary / heat 1 1
radiation
Don't accept surface waves / solar waves
(i) Longitudinal or phonetic spelling 1 1
Don't accept longitude / compression
Question 2 total 7 2 0 9 3 0

© WJEC CBAC Ltd.
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Question Marking details Marks Available
AO1 AO2 AQO3 Total Maths Prac
|3:T (@) In clockwise direction:
cell / battery (1)
variable resistor / rheostat (1)
voltmeter (1) don't accept voltameter / voltage
ammeter (1) don't accept ampmeter 4 4 4
(b) | (i) 100 mA identified anyway 1 1 1
(i) (h 10.05[A] 1 1 1 1
(1) - 1
Substitution: —— (1) ecf 1
0.05 1 5 5 5
=20[0] (1)
(iii) All 8 points correct = <1 small square division (2)
7 points correct £ <1 small square division (1)
1-6 points correct £ <1 small square division (0) .
Correct curve of best fit starting between 0.4 - 0.6V up to 1.0V (1) 3 3 3 3
Don't accept thick, double, whispy or disjointed curves
(iv) Reading taken from candidate's graph + 1 mA 1 1 1 1
(v) The current increases as the voltage increases / positive correlation
Q) 2 2 2
at an increasing rate / each increase gets bigger / use of numbers
e.g. current increased by 5 [mA] between 0.4 and 0.6 [V] and
increased by 30 [mA] between 0.8 and 1 [V] (1)
Don't accept in a non-proportional way / the increase gets steeper /
non-linear
(vi) Diode /LED Don't accept circuit symbol 1 1 1
Question 3 total S 8 2 15 7 15

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AO1 | AO2 AO3 Total Maths Prac
ILiT @ | (@) There is a current [through the rod] (1) Don't accept electricity
So the magnetic field produces a force (1) 2 2 2
(i) Use FLHMR or by implication (1)
[First finger N — S and thumb away from magnet and]
second finger indicates current from Y — X [so | disagree] (1) 2 2 2
Alternative for 2™ mark - If current X — Y thumb points into the magnet
(iii) Any 2 (x1) from:
e stronger (more powerful) magnet[ic field]
e wider magnet
e larger current / higher voltage / higher power accept (stronger) 2 2 2
Don't accept bigger power supply / bigger magnet / longer rod / add
another power supply or battery / bigger area / iron rod / move horizontal
bars / lighter rod
(b) [Electric] motor / [loud]speaker / named device that contains motor or 1 1
speaker
Question 4 total 3 2 2 7 0 6

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
iT (@) Missing state = liquid (1)
Missing process = boiling / evaporation / vaporisation (1) 2 2
(b) 2" and 5™ boxes ticked i.e.
The atoms in a solid are in fixed positions (1) 2 2

A solid has atoms that vibrate more as they gain energy (1)
Lose 1 mark for each extra tick
© | O 660 [°C] 1 1 1

@) 3000 [s] 1 1 1

d i
@0 Substitution: —288 000000 Q) 1
3 000( ecF

=96 000 [W] (2)

Conversion = 96 [kW] (1)

Alternative:

Conversion = 288 000 [kJ] (1)
288000 )

3000( eof

=96 [kW] (2)

N.B. Conversion by dividing by 1 000 award 1 mark

(ii) Substitution: 228000000 _ 288000000 ) .

900 x 640 576 000

e

=500 [kg] (1)
(e) Substitution: 1500 x 400000 (1) 1
= 600000000 [J] (1) 1 2 2

Question 5 total 7 6 0 13 9 0

© WJEC CBAC Ltd.
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Marks Available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

6 1 (a) Indicative content:

Energy will transfer from the hot liquid to the cold surroundings.

The plastic stopper/glass walls are both good insulators. These will
significantly reduce the heat loss via conduction. The silver coatings are
poor emitters and good reflectors of heat radiation / infra-red and will
significantly reduce heat loss via radiation. The vacuum will prevent both
conduction and convection losses as there are no particles. The stopper
also stops any hot gases rising from the inside of the flask. This reduces
heat transfer via convection.

5-6 marks

Detailed description of how heat transfer is reduced by conduction,
convection and radiation.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured.

3-4 marks
Detailed description of how heat transfer is reduced by 2 out of 3 3 6
conduction, convection and radiation. Alternatively, a brief correct
description of all 3 methods.

There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure.

1-2 marks

Detailed description of how heat transfer is reduced by 1 out of
conduction, convection and radiation. Alternatively, a brief correct
description of up to 2 of the methods.

There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little structure.

Note. 3 marks AO1 description of process. 3 marks AO2 application to
novel situation.

0 marks
No attempt made or no response worthy of credit.

© WJEC CBAC Ltd.
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Marks Available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

(b)

, 10
Correct for first 2 hours [as - =5°C/hour] (1)
30 o )
Incorrect for the whole 10 hours as ﬁ = 3°C/hour / incorrect because

20
for the last 8 hours 5 = 2.5°C/hour (1) 2 2 2

Alternative:

After 2 hours temperature reduced by 10°C (1)

after 10 hours should have reduced by 50°C / after 10 hours should
have finished at 40°C / in the last 8 hours it should have dropped by
40°C so not always correct (1)

Question 6 total 3 3 2 8 2 0

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
;T @ | () X marked where the 3 circles intersect 1 1
1
HT
(i) Using 1 station means many possible epicentre locations / using 2
stations means there are 2 possible locations for the epicentre location
(1)
Three stations are needed to eliminate the other options / three circles
only cross at one place (1) Accept reference to triangulation 2 2
(b) Station C (1)
as it has the smallest circle or diameter or radius / smallest distance or
closest [to the epicentre] (1) 2 2
(c) The time delay for B is half that for A or converse (1) 1

Accept time is halved provided one arrival time is correct

[Time taken for P wave to arrive at station A= 10s

Time taken for P wave to arrive at station B = 5s so the time would be]
1:15:15 (1) 1
[The time lag would be half (25 s) the time lag for station A so the time S
wave would arrive at station B] = 1:15:40

or [% = 30s added to 1:15:10 to give] 1:15:40 (1) 1 3 2

N.B. both calculations correct but no statement award 2 marks only

Question 7 FT 0 7 1 38 2 0
Question 1 HT total

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
ﬁT () Correct addition shown or by implication (1)
2 Conclusion must match addition (1) 2 2 1
HT
(b) | (i) Shows an increase [Jan-May], reaches a constant [May-Jul] and
decreases [Jul-Dec] 1 1 1

Alternative for reaches a constant [May-Jul] — reaches a maximum for
the summer months
Don't accept same shape

(i) Biased information / information misleading or unfair / maximum values
are misleading 1 1
Don't accept different amounts of sunshine each year
©) | @ 2" 5™ and 6™ boxes ticked i.e.

Apr 16 was the month that had the most actual sunshine hours (1)
Aprl6 had 4 times the actual number of sunshine hours compared to
Jan 16 (1)

There is only one month where the actual and the expected sunshine
hours were the same (1) 3 3
Lose 1 mark for each extra tick

ii
(ii) 600 _ 3 [KW] or % = 200 [h] or 200 x 3 = 600 [kWh] (1)

200 5 5 1
Claim [is correct] must be consistent and backed up by calculations (1)

(d) | () 3670 —3400 =270 [KWh] (1)
270 x 29 =7830 [p] (1) 2 2 2
Alternative:
3670 x 29 =106 430 [p] and 3 400 x 29 = 98 600 [p] (1)
106 430 [p] - 98 600 [p] = 7830 [p] (1)
Don't award the answer mark for £78.30p

(ii) Reduce [payback] time / quicker [payback] time 1 1

Question 8 FT 1 2 9 12 5 0

Question 2 HT total

10
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Question

Marking details

Marks Available

AO1

AO2

AQO3

Total

Maths

Prac

HT

)

A [changing] current in the base or primary coil (1)

sets up a [changing] magnetic field in the iron core (1)

If there is no reference to either a changing current or
changing magnetic field award 1 of the first 2 marks only
induces a voltage (accept current) in the secondary coil (1)
Don't accept cutting magnetic flux lines

(b)

(i)

The [electrical] energy (or power) [don't accept electricity] (1)
is not lost or wasted [as heat] / supplied to the primary coil is
totally passed through to the secondary coil (1)

Or total energy in = [electrical or] useful energy out (2)

Or power in = power out (2)

(ii)

V N 230 9200 . .
4= 1 so=—= 5o (1) for substitution

v, N V2
Therefore V, = 2332’;‘;80 =12 [V] (1)

(iil)

Selection of : P =V x | or by implication (1)
Substitution and conversion:12 (ecf) x 0.1 (1)
=1.2[W] (1)

Answer of 1.2 x 10" award 2 marks

el

Question 3 total

10

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

HT

@ | O

If a fault develops to make a metal casing live / live wire touches
the metal case (1)

it takes the current safely to ground / it prevents electric shock or
protects the user / causes the fuse to blow or trips the mcb or
rccb (1) Don’t accept takes the electricity to ground or reference
to electrified

(ii)

Faster acting or more sensitive and can be reset or reused -
both required for the mark. Don't accept less expensive

(iil)

Total current = 24 A (1)

which is split between the two routes [so no wire carries more
than its rated value of 21 A] / which is less than 42 A/ 12 A
would travel each way (1)

(b)

Conduction in the saucepan base:

Particles near the bottom vibrate more and pass their energy
along (1)

[Delocalised] electrons take energy through the metal pan (1)
Convection in the water:

Particles in the water move further apart (1)

reducing density / so hot water rises / sets up a convection
current (1)

Question 4 total

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AOL | AO2 | AO3 | Total | Maths | Prac
aT @ | @ All 4 points plotted correctly = <1 small square division (1)
1-3 points plotted correctly + <1 small square division (0)
Straight line of best fit between 1.0 — 6.0 V within £ <1 small 2 2 2 2
square division of each point (1)
(i) As the voltage increases, the current increases (1)
at a decreasing rate (1)
Award 2 marks - equal increases of voltage produce smaller 2 2 2 2
increases in current
Don't accept in a non-proportional way / the increase gets less
steep / non-linearly
®) |0 Substitution: ﬂ ) 1
0.85 1 5 5 5
= 3.53[Q] (1) Accept 3.5 [Q]
Don’t accept 3.52 [Q]
(i) 0.85 (1) i.e. denominator from (b)(i)
+ 0.6 ecf from graph =1.45[A] (1) 2 2 2 2
(iii) Substitution and recognition of total current I:
R= \i _ 3.0 )
I  1.45ecf 5 5 5 5
= 2.07 [Q] (1) Accept 2.1 or 2 [Q]
Alternative:
V 3.0
Ruie | 0.6ecf > ()
then L + LI 0.483
3.53ecf 5ecf
SO Ry = 2.07 [QQ] (1) Accept 2.1 or 2 [Q]
(iv) By having two loops from the battery there is more current (1)
Greater current implies smaller resistance (1) 2 2 2

© WJEC CBAC Ltd.
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Question Marking details Marks Available
9 AO1 AO2 AO3 Total | Maths | Prac

(V) The current through the lamp is smaller than the current through
the resistor or values stated 1.2 [A] for the resistor and 1.125 [A]
for the lamp (1)

[Since the voltage is the same] bigger resistance results in a 2 2 2 2

smaller current (1)

Alternative: calculations based

R =5 [Q] for wire (1) and R = 5.33 [Q2] for lamp (1)

Don't accept reference to gradients

(vi) Any 2 x (1) from:

e At 5.50V or where the lines cross [the currents are equal
so] the powers are equal

o [lesistor iS l€ss than lump] up to 5.50V, therefore Py, >
Presistor (SiNCe voltages are the same and P=VI)

e Beyond 5.50V, [liesistor IS greater than lyump therefore] Piam, < 2 2 2 2
I:)resistor
Question 5 total 3 13 0 16 14 16

14
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Marks Available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

(a) Indicative content:

The term latent is used because the energy supplied does not
raise the temperature of the substance but merely goes to
enable the change of state to take place [per kg]. The term
“fusion” refers to the change from a solid to liquid at its melting
point and the energy supplied goes into breaking bonds between
molecules. In the case of fusion, only a small number of bonds 6 0 0
are broken. The latent heat of vaporisation refers to a liquid
changing to a gas and is always a much larger value because
the change requires a much larger number of bonds to be
broken.

AT o

5 -6 marks

The term latent is explained as supplying energy to a change of
state without a change in temperature and a detailed description
of the difference in molecular bond breaking is given during both
changes of state.

There is a sustained line of reasoning which is coherent,
relevant, substantiated and logically structured.

3 -4 marks

Either the term latent is explained as supplying energy to a
change of state without a change in temperature or a detailed
description of the difference in molecular bond breaking is given
during both changes of state. Or brief attempts are made at both
aspects.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.

15
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Question Marking details Marks Available
9 AOL AO2 AO3 Total | Maths | Prac

1-2 marks

A limited attempt is made at either the term latent as being
explained as supplying energy to a change of state without a
change in temperature or a description of the difference in
molecular bond breaking is given during a change of state.
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure.

0 marks
No attempt made or no response worthy of credit.

16
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o) | @ Temp rise = A0 = 640[°C] (1)

Energy required to raise temp to boiling point
= mcAd =500 x 900 x 640 ecf = 288000 000[J] (1)
Energy required to melt aluminium = 500 x 400 000 =
200000000J (2)
Total energy required = 4.88 x 10° J (1) ecf

- N 4.88 x 10°ecf
Substitution and conversion: time = ———

8.7x10
Answer with unit =5609.2s or 93.5 min or 1.56 h (1)
A conclusion consistent with their answer i.e. the one hour
deadline is not met (1)
Alternative for 5™ and 6™ marks:
Number of kWh = 87 converted to J = 3.13 x 108 (1)
This is less than the energy required so the one hour deadline is
not met (1)
Alternative for 5™ and 6™ marks:
4.88 x 10% J = 135.6 [kWh] (1) 5
This is more energy than the heater can provide in one hour so
the one hour deadline is not met (1)
Alternative:
Energy supplied = 87 000 x 3600 (1) = 3.13 x 10° [J] (1)
Temp rise = A0 = 640[°C] (1)
3.13 x 10° = m(cA0 + L) so
3.13 x 10%=m (900 x 640 + 400 000) (1)
3.13x10°
m 976 000 320.7 [kg] (1)
A conclusion consistent with their answer i.e. the one hour
deadline is not met (1)
(i) Energy is needed to raise the temperature of heater and

container / some energy is lost [to the surroundings] 1
Question 6 total 13 6 0

© WJEC CBAC Ltd.
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Marks Available
AO1 AO2 AO3 Total Maths Prac

2 2

Question Marking details

LT @ | @ Ultraviolet / UV (1)
Microwaves (1)

(i) They all travel in a vacuum / at the same speed [in a vacuum] /
all undergo reflection / refraction / travel in straight lines. Accept 1 1
diffraction / interference / polarisation / transverse waves
Don't accept transfer energy

(b) | O »

Y

The vertical ray XY (by eye) (1)
YZ roughly parallel with the incident ray and passing straight 2 2
outside the prism (1)

(i) Angle [of incidence] needs to be greater than the critical angle
(or 36°) / it is smaller than the critical angle (1)

- for it to be totally internally reflected / it otherwise gets refracted 2 2
[out of the back of] the prism] (1) Accept converse argument
(iii) c=f\ = (5.639 x 10™) x (532 x 10°) = 2.9999 x 108 [m/s] (1)
d =s xt (1 - manip) ecf for c

=2.9999 x 2.5626 = 7.6876 x 10° [m] (1)

Distance to moon = 3.8438 x 108 [m] (1) 4 4 4
NB1. If 3 x 10° is used without calculation shown then first mark
is lost.

NB2. If workings are shown and 2.9999 is rounded up to 3 then
all marks are available. (Answer is then 3.8439 x10°)

(iv) So there is no overlap between the outward and return pulses 1 1
Accept they don't interfere with or interrupt each other

Question 7 total 5 7 0 12 4 0

18
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Summary of marks allocated

FOUNDATION TIER

Question Marks Available
AO1 AO2 AO3 Total Maths Prac
1 6 2 0 8 0 0
2 7 2 0 9 3 0
3 5 8 2 15 7 15
4 3 2 2 7 0 6
5 7 6 0 13 9 0
6 3 3 2 8 2 0
7 0 7 1 8 2 0
8 1 2 9 12 5 0
Total 32 32 16 80 28 21

19
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HIGHER TIER
Question Marks Available
AO1l AO2 AO3 Total Maths Prac
1 0 7 1 8 2 0
° 1 2 9 12 5 0
3 7 3 0 10 4 0
4 9 0 0 9 0 0
5 3 13 0 16 14 16
6 7 0 6 13 6 0
7 5 7 0 12 4 0
Total 32 32 16 80 35 16

WJEC GCSE Physics Unit 1 (New) MS/Summer 2017/ED

© WJEC CBAC Ltd.
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PMT

Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt

© WJEC CBAC Ltd.
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PMT

Marks Available

Question

Marking details

AO1

AO2

AO3

Total

Maths

Prac

(@) (i)

Same distance between lamp and LDR (1)
Same {ambient / background / room } lighting (1)

2

(ii)

Enclose lamp and LDR in a container e.g. tube / carry out
experiment in a darkened room (1)
So no ambient light affects LDR (1)

(b) (i)

Scales: y-axis: 2kQ per 2cm (1)

The 6 points between P = 4 and 24 W plotted correctly to within
+ < small square division (2)

5 correct plots (1)

Smooth curve of best fit between P = 4 and 24 W with + < small
square division tolerance; may miss one point (1) [No hairy
lines]

Non-linear scale — total mark O.

(ii)

Read from graph 2600 Q / 2.6 k[Q]

(iii)

From 12[W] to 24 [W] the resistance goes from 2.2 [kQ] to 1.1
[kQ], or 81to 16, from 3to 1.5 (1)

Other doubling e.g. 2 [W] to 4 [W] resistance goes from 19.5
[kQ] to 10.3 [kQ] or 4 to 8, from 10.3 to 3 (1)

Therefore sometimes true, sometimes not or w.t.t.e (1)

NB 3rd mark only given following arguments for first and second
mark presented (whether marks awarded or not)
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PMT

Marks Available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
c
© Substitution: 0.35:2—I__'\’8 (1)
2.8 1
Manipulation: R =——(1) 1
5 1 3 3

Resistance = 8 000 [Q2] or 8 K[Q] (1)

R=8x10"(n# 3) > 2 marks

2.8 x 0.35 = 0.98 — 0 marks [unless first mark awarded]

Question 1 total 4 6 5 15 9 12
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PMT

Marks Available
Question Marking details
AO1 AO2 AO3 Total Maths Prac

@) Ticks in boxes 3,4 and 5i.e 3 x (1) 3 3

Extra box ticked —1
(b) (iy{!1 | 8min20s 1 1 1

I | 6min40s 1 1 1
(i) Arrival time of P waves: 00:16: 00(1)

Time difference: 00 : 02 : 40 ecf (1) [unless P wave arrival time 3 3 3

> 18:40:00]

Distance to epicentre: 1.6 + 0.2 [x 10° km] ecf from At (1) [no ecf

ond> 10 x 10° km]

140 >d=1

200 >d=1.2

d=1.4,1.6, 1.8 intolerance

3:20>d=2

(i) 1 correct circle or arc — 1 mark

2 correct circles or arcs — 2 marks 3 3 2

2 correct circles or arcs + labelled X — 3 marks (even if BC is

incorrect)

3 circles or arcs intersecting at (almost) a point — 3 marks (even

without X)

Question 2 total 3 2 6 11 7 0
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PMT

Marks Available
AO1 AO2 AO3 Total Maths Prac
3 | (a) Volume of solid = 8cm?® (1) 1

Question Marking details

Substitution: 2? (1) [Allow substitution mark with 40 or 48 cm?]
= 3.25 [glcm®] (1)
Use of 40 cm® (— 0.65 g/cm?®) or 48 cm® (—0.54 g/cm?®) : 1 mark

NB. Allow ecf on incorrect volume of solid only if calculation of
volume shown, e.g. 48 — 40 = 4 leading to 6.5 [g / cm?]

(b) Method of submerging object [e.g. sinker or pencil point] (1)
Determination of total volume displaced by object and
submerging object (1) 3 3 3
Accounting for the volume of the submerging object [e.qg.
subtracting volume of sinker / just submerging by pencil point](1)

Use of liquid of lower density in which the object sinks — first
mark only.

(© Particles in solids are more closely packed [or most solid
{molecules / particles} are heavier than water molecules] (1) 2 2
so more {contained / mass} per unit volume (1)

Question 3 total 3 2 3 8 3 6
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PMT

Marks Available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

4 | (a) Any 3 (x1) from:

o the cables can be made thinner [because there are two paths
for the current]

e Each part of the cable carries less current [because the
current flows two ways]

e sockets can be {placed / added} anywhere on the ring

e each socket has 230V [accept: same voltage] applied or they 3 3
can be operated separately

(b) (i) MCB / fuse (1) [not just: circuit breaker]
current overload / too much current / current surge (1) 2 2

(ii) RCCB / RCD / ELCB (1) [not: Earth wire or just circuit breaker]
{current / magnetic field} difference between L and N (1) 2 2

(c) If a fault develops where live wire touches casing (1)
Metal is a conductor and plastic is an insulator (1) Not: 2 2
reference to ‘heat conductor’ or equiv.

Question 4 total 5 4 0 9 0 0
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(@) (i)

At least 2 satellites indicated which could be used for
communicating between A and B, e.g. at 2 o’clock and 4 o’clock
(1)

Additional ground station indicated which can communicate with
the satellites (1)

Lines up and down A — satellite — ground station — satellite —>
B (1)

If more than 2 satellites drawn, the system must be capable of
working to award any and each mark.

(ii)

[A base station can be in constant communication with a
geostationary satellite] because it always stays in the same
position above the Earth (1)

but only once every 24 h with a geosynchronous satellite (1)

(b)

Doubling of distance = 2 x 3.6 x 10* [= 7.2 x 10* km] (1)
7.2x10*[km]

Substitution: 3x10° [m/s] = ‘
time

(1) ecf on not

doubling distance.
7.2x10’

Manipulation and conversion: time = 5
3x10

(1)
Time = 0.24 [s] [1]
Answer of 0.12 s (3)

NB 24 x 10" (n=-2) — 3 marks
12 x 10" (n#-2) — 2 marks

Question 5 total
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Marks Available

Changing state from solid to liquid

4. Along BC the energy supplied breaks bonds between
molecules

5 ... which allows them to move past one another.

Changing state from liquid to gas

6. Along DE the energy supplied breaks bonds between
molecules

7. ....which allows them to escape from one another.

8. More bonds broken when boiling so DE longer than BC.

5 — 6 marks

A detailed description including all three sections

There is a sustained line of reasoning which is coherent,
relevant, substantiated and logically structured. The candidate
uses appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3 — 4 marks
A partial description which may be from 2 or 3 sections.
There is a line of reasoning which is partially coherent, largely

relevant, supported by some evidence and with some structure.

The candidate uses mainly appropriate scientific terminology
and some accurate spelling, punctuation and grammar.

Question Marking details
AO1 AO2 AO3 Total Maths Prac
6 | (a) Indicative content:
Changing temperature
1. Along AB the temperature of the ice increases and the
vibrational /kinetic energy of the molecules increases.
2. Along CD the temperature of water increases and the KE of
molecules increases.
3. Along EF the steam temperature increases and KE of
molecules increases. 6 6

© WJEC CBAC Ltd.
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
1-2 marks
Any relevant comment on any aspect of the graph
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate uses limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.
0 marks
No attempt made or no response worthy of credit.
(b) (i) It takes 336 000 [J] to melt 1 kg of ice (1)
...into water at the same temperature / at its melting point (1) 5 5
(i) Conversion 800g to 0.8kg (1)
Substitution with correct temperature change into AQ = mcA&
i.e.0.8x2030x23(1)
=37352[J] (1)
Substitution and answer into Q = mL i.e. 0.8 x 336 000
=268800 [J] (1)
Total energy = 306152 ecf [J] (1) — 5 marks S S S
306 152 000 J — 4 marks
37 352 J -3 marks
37 352 000 J - 2 marks
268 800 J —» 2 marks
268 800 000 J — 1 mark
Question 6 total 8 5 0 13 5 0

© WJEC CBAC Ltd.
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PMT

Marks Available
AO1 AO2 AO3 Total Maths Prac

7 | (@) Between 6:00 and 10:00 the wind speed is [just] above 3.5m/s 1
[or cut-in speed](1) 1
so the power output will be low (1)
After 16:00, power not produced until 19:00 (1) 1
by 20:00 speed rises to about 4.2 m/s which still gives low power
output (1) 1 4
NB numerical information needed for marks 1, 3 and 4.
Only award 4 marks if ‘claim not supported’ stated

Question Marking details

(b) (i Substitution into transformer equation
2 2 2

e.g.\é =M (MorV, = 4300 x16

16 400 400

V, = 192[kV] (1) c.a.0.

ii

() Manipulation: | =§(1)
24[x10°]

192[x10°Jecf 3 3 3

Current = 125[A] (1)

Substitution: | =

NB. 1.25 x 10" (n # 2) — 2 marks
Vo 24[x10%]

=—=— =125 —» 0 marks
R 192[x107]

11
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PMT

Marks Available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
(© (i) Step up transformer increases voltage / reduces current (1)
to reduce {power / energy} losses in cables [not: no energy loss]
(1)
Step down transformer reduces voltage to safe[r] values for 3 3
consumers (1)
(i) [(An alternating] magnetic field from primary links with
secondary coil (1)
Iron core strengthens magnetic field (1) 3 3
Laminations reduce heat losses in the core / improves efficiency
or transfers energy efficiently [not: no energy loss] (1)
Question 7 total 6 7 2 15 5 0

12
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SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

HIGHER TIER

thealevelphysicstutor.com

PMT

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 4 6 5 15 9 12
2 3 2 6 11 7 0
3 3 2 3 8 3 6
4 5 4 0 9 0 0
5 3 6 0 9 4 0
6 8 5 0 13 5 0
7 6 7 2 15 5 0
TOTAL 32 32 16 80 33 18

3420UA0-1 WJEC GCSE Physics - Unit 1 HT MS S18/DM
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt
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Marks Available

uestion Marking details
Q g AO1| AO2 | AO3 | Total | Maths | Prac
1 | (a) Windows at 15% 4 correct 3 marks
Floor at 10% 2 or 3 correct 2 marks
Roof at 25% 1 correct 1 mark 3 3 1
Walls at 35% 0 correct 0 mark
(b) (i) Fibre-glass is an insulator or it contains air or it contains air pockets or
reduces conduction through the ceiling (1) Don’t accept traps air 5 2
Reduces convection currents in the loft or air in the loft heats up less (1)
(i) 3 x (1): Ticks in boxes alongside statements 2, 4 and 5 i.e.
The required thickness of loft insulation in 2000 is 8 times thicker than in
1970.
A house built in 1980 needs 210 mm of loft insulation added to bring it up to
2015 standards.
The general trend of the graph indicates that the thickness of required loft 3 3
insulation has increased at an increasing rate. 3
Deduct 1 mark for each additional tick
(i) 4.50 x 120 = £540 (1)
540
¥= 5.51 or 5.5 or 6 [years] (1) 2 2 2
Don’t accept 5 [years]
Answer of 0.0459 [years] award 1 mark only
(iv) (1) for either calculation:
Insulation 1 saving (40 - 5.0) x £84 = £2940
Insulation 2 saving (40 - 6.0) x £111 = £3774
(1) for second calculation and comment/agreement with builder 2 2 1

Alternative 1:

(1) for either calculation:

5 x 84 = £420 and 40 x 84 = £3 360 and the difference = £2940

6 x 111 = £666 and 40 x 111 = £4 440 and the difference = £3774
(1) for second calculation and comment/agreement with builder
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Marks Available
AO1 | AO2 | AO3 | Total Maths Prac

Question Marking details

Alternative 2:

5x 84 =£420 and 6 x 111 = £666 or 40 x 84 = £3360 and 40 x 111 =
£4440 (1)

The differences are £3 774 and £2 940 so the builder is correct (1)

Alternative 3:

(1) for either calculation:

3.5 x 120 = £420 and 40 x 84 = £3 360 and the difference = £2940
5.5 x 120 = £666 and 40 x 111 = £4 440 and the difference = £3774
(1) for second calculation and comment/agreement with builder

Alternative 4:

3.5 x 120 = £420 and 5.5 x 120 = £666 or 40 x 84 = £3360 and 40 x 111 =
£4440 (1)

The differences are £3 774 and £2 940 so the builder is correct (1)

Alternative 5:

(1) for either calculation:

(111 —-84) x 40 = £1 080 or 666 — 420 = £246

£1080 — £246 = £834 (1) and comment/agreement with builder

N.B. Any reference to insulation 3 treat as neutral

Question 1 total 2 8 2 12 7 0

© WJEC CBAC Ltd.



WJEC GCSE - June 2019 - Mark Scheme - Question Paper thealevelphysicstutor.com

Marks Available

ti Marking detail
Question arking detafls AO1| AO2 | AO3 | Total | Maths | Prac
2 | (a) (i) Repeat measurements OR measure more than 1 wavelength 1 1 1
Don’t accept reference to the ruler or more accurate ripple tank
(i) Wave speed is [directly] proportional to wavelength (1)
As wave speed 2 times faster in deep water or 2 times slower in shallow
water (1) so teacher is incorrect 2 2 2 2

Alternative 1:

Candidates may make up a freq and use it on both sides e.g. 4Hz

In shallow water 4 x 5 = 20 [mm/s] and in deep water 4 x 10 = 40 [mm/s] (1)
As wave speed 2 times faster in deep water or 2 times slower in shallow
water (1) so teacher is incorrect

Alternative 2:

Wave in deep water travels double the distance (1)

in the same time compared to shallow water (1) so teacher is incorrect

N.B. To award both marks conclusion must be present.

Award 1 mark only

Waves in shallow water travel slower than waves in deep water so teacher
claim is incorrect

(b) (i) Total internal reflection accept TIR 1 y

(i) Light [ray directed] from high density to low density (1)
Angle [of incidence] > critical angle or angle [of incidence] > 42° (1) 2 2

(iii) CT scans are ionising or X-rays are ionising (1)
and [X-rays] mutate cells / cause cancer (1) 2 2
OR

[Endoscope uses] light that is not ionising (1)

and [light] doesn’t mutate cells / doesn’t cause cancer (1)

Question 2 total 5 0 3 8 2 3
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Question Marking details

Marks Available

AO1 | AO2 | AO3 | Total Maths Prac

3 (a) Any 2 x (1) from:
- increasing wavelength
- decreasing frequency

- decreasing energy 2 2
Accept gamma has the highest frequency or lowest wavelength or highest
energy
(b) (i) Gamma 1 1
(i) Microwaves accept radio waves 1 ’
(c) Gamma 1 1

Question 3 total
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Marks Available

ti Marking detail
Question arking detafls AO1| AO2 | AO3 | Total | Maths | Prac
4 (a) [Electrical items have] become more [energy] efficient 1 y
Don’t accept more efficient energy
(b) Selection of units used (kWh) = power (kW) x time (h) (1) 1
Substitution: 181 = 130 x time (1) 1
Time =1392.3 h (1) [1392 hours and 18 minutes] 1
Mean number of hours per day = % =3.80r4 (1) 1 4 4

N.B. Answer of 1.39 x 10" where r is not equal to 3 award 2 marks
Answer of 3.8 x 10" where #n is not equal to 0 award 3 marks
Alternative 1:

Selection of energy transferred = power x time (1)

Substitution: 181 x 3600000 = 130 x time (1)

Time = 5.01 x 108 [s] (1) [= 1392.3 h]

Mean number of hours per day =% =3.80r4 (1)

Alternative 2:

181
——=0.5 [KWh per day] (1
365 [ P yl (1)

Selection of units used (kWh) = power (kW) x time (h) (1)
Substitution: 0.5 = 130 x time (1)

Mean number of hours per day = 3.8 or 4 (1)

Alternative 3:

181000
=496 [Wh per day] (1
365 [Wh p yl (1)

Selection of units used (kWh) = power (kW) x time (h) (1)
Substitution: 496 = 130 x time (1)
Mean number of hours per day = 3.8 or 4 (1)

(c) Substitution: 392 = 77.8 x cost per unit (ignore conversions) (1) 1
Cost per unit=5.0 (1) [p] 1 2 2
Answer of 0.05 award 1 mark only

Question 4 total 4 3 0 7 6 0
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Question Marking details Marks Available
g AO1 | AO2 | AO3 | Total | Maths | Prac
5 a 1 1 1 1 1
@ Substitution: —=—+—=—+—or R=12X6 (1) 1
R R R 12 6 12+6
R=41Q] (1) 1
. 3 3 3
R =R, + R,= 4 (ecf only from use of parallel equation) + 16 = 20 [Q] (1) 1
Answer of 16.25 [Q2] award 2 marks
(b) P= PR =1.52 x 20(ecf) = 45 [W] (1) 1
75.6[x10°
Substitution: t=¢ 1)
45(ecf) 1
=1680 [s] (1) 1
1680(ecf) .
————— =28 [minutes] (1
50 [ 1(1) 1 4 4 4
Answer of 1.68 x 10" where # is not equal to 3 award 2 marks
Answer of 2.8 x 10" where #n is not equal to 1 award 3 marks
Question 5 total 2 5 0 7 7 7
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Marks Available
AO1 | AO2 | AO3 | Total Maths Prac

Question Marking details

6 | (a) Indicative content:

STATION A

Station A will detect both seismic waves as they are both able to travel
through the solid mantle. The P wave will arrive first, then the S wave. S
waves travel at a slower speed than P waves. This results in a small time lag
between the detection of the P and S waves.

STATION B

Station B will detect the waves in the same order as station A. However, the
P waves will be detected at a later time than station A because station B is
further away from the earthquake. Compared to station A, there will be a
larger time lag between the detection of the P and S waves. This is due to
the greater distance travelled.

STATION C

Station C will detect P waves but no S waves. It will be the last station to
detect the P waves as it is furthest from the origin of the earthquake. P
waves are able to travel through both liquid and solid rock. It will not detect
any S waves as they are unable to travel through the liquid rock in the
Earth’s core. The amplitude of the detected waves will decrease as the 3 3 6
distance from the earthquake increases.

5-6 marks

Detailed description/explanation of both seismic waves at all three stations.
There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.

3-4 marks

A description/explanation of both of the seismic waves detected at two
stations OR a limited description of both seismic waves at all three stations.
There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure. The candidate uses
mainly appropriate scientific terminology and some accurate spelling,
punctuation and grammar.

1-2 marks
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Marks Available
AO1 | AO2 | AO3 | Total Maths Prac

Question Marking details

A limited description/explanation of the seismic waves detected at one / two
stations OR some description of properties only.

There is a basic line of reasoning which is not coherent, largely irrelevant,
supported by limited evidence and with very little structure. The candidate
uses limited scientific terminology and inaccuracies in spelling, punctuation
and grammar.

0 marks

No attempt made or no response worthy of credit.

(b) Vibrations or oscillations (1)
In a transverse wave these are 90° to [the direction] the wave [travels] but in
a longitudinal wave they are parallel / same direction (1) 2 2

Question 6 total 5 3 0 8 0 0

10
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Marks Available

ti Marking detail
Question arking detafls AO1| AO2 | AO3 | Total | Maths | Prac
7 | (a) [Flemings] LH rule identified (1) or inferred
First finger (N—S) field and second finger (L—R or + — -) current (1)
Thumb points up so wire moves up (1) so student correct 3 3 3
Full marks can only be awarded if the conclusion is present.
(b) (i) 40 x 1023 0r 0.04 [N] (1)
Any value in the range 1.75 - 1.8 [A] (1) 2 2 2
(i) Force increases as current increases (1)
at a constant rate (1) 2 2 2 2
Alternative:
Force is [directly] proportional to current or if current doubles then force
doubles (2)
(iii) Gradient=B1 (1)
Intercept =0 (1) 2 2 2 2
(iv) 90[x 107
Gradient e.g. = % =22.5[x 103 (1)
B 22.5ecf x 10] (1)
B=045[T] (1) 3 3 2 2
N.B. Tolerance on graph readings i.e. force = 1 [x 10-°] N and
current £ 0.05 [A]
Answer of 4.5 x 10" where n is not equal to -1 award 2 marks
Alternative:
Selection and manipulation of B =% (1)
90([x10°
Substitution into rearranged equation: B =[X—L [x 1011 (1)
4x 5[x107]
B=045[T] (1)
Question 7 total 0 6 6 12 6 1

11
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Marks Available

ti Marking detail
Question arking detar’s AO1 | AO2 | AO3 | Total | Maths | Prac
8 | (a) Reference to the ratio of output power to input power or the efficiency
equation (1)
Output power becomes a smaller fraction of the input power (1) 2 2 2
SO agree.

Alternative 1:

100 % efficient up to about 46V (1)

Then output power is less than input power (1) so agree.
Alternative 2:

Minimum of 2 efficiency calculations (2) so agree.

To award both marks the conclusion must be present.

b
() substitution: 7 =2 =182 (1) 1
V100

=1.8[A] (1) 1 2 2 2
(c) Less heat loss (1) accept eddy currents reduced or no heat loss or prevents

overheating > 2

More efficient (1)
(d) [High voltage] results in low current (1) Don’t accept low amps

Less heating effects in wires or more efficient transmission (1) 2 2

Don’t accept prevents or no heat loss

Question 8 total 5 1 2 8 2 4

12
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Marks Available
AO1 | AO2 | AO3 | Total Maths Prac

Question Marking details

9 | (a) Scale on x-axis 20 °C/division and scale on y-axis 1.0 cm?¥/div (1)
All points plotted correctly + < 1 small square (1) 3 3 3 3
Best fit line judged between 10 — 80 [°C] (1)

(b) Best fit line extrapolated to 100 [°C] OR 25 [cm?3] (1)
At 100°C the volume of gas will be greater than 25 cm? / the syringe limit so 5 2 5 2
it can’t be used OR at 90°C it reaches 25cm? limit so it can’t be used (1)

(c) Volume increases OR separation of molecules increases (1)
so density decreases (1) 2 2 2
(d) Molecules gain energy OR molecules move more quickly (1)
So more frequent collisions (1) 2 2 2

(e) ?;;s = 0.07 [cm?°C] (1)

19.5
—==278.6 [°C] (1
0.07 [CI(1)

10°C - 278.6°C = -268.6 [°C] (1) 3 3 3 3

Alternative 1:

£= 14.29 [°C/cm3] (1)

3.5 '

19.5 x 14.29 = 278.6 [°C] (1)

10 °C — 278.6 °C = -268.6 [°C] (1)

Alternative for the 3™ mark (if working in Kelvin):
283K —-278.6K=4.4Kso04.4K - 273 [°C] =-268.6 [°C] (1)

Alternative 2:

3.5
——=0.07 [ecm3/°C] (1
=0 [ 1(1)

23.0
—=——=328.6 [°C] (1
0.07 [°CT (1)

60°C — 328.6°C = -268.6 [°C] (1)

13
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Marks Available
AO1 | AO2 | AO3 | Total Maths Prac

Question Marking details

Alternative 3:

50
——=14.29 [°C/cm?] (1
35 [ 1(1)

23.0 x 14.29 = 328.6 [°C] (1)
60 °C — 328.6 °C = -268.6 [°C] (1)

() Absolute zero 1 1

Question 9 total 5 5 3 13 8 12

14
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HIGHER TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES
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Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 2 8 2 12 7 0
2 5 0 3 8 2 3
3 4 1 0 5 0 0
4 4 3 0 7 6 0
5 2 5 0 7 7 7
6 5 3 0 8 0 0
7 0 6 6 12 6 11
8 5 1 2 8 2 4
9 5 5 3 13 8 12
TOTAL 32 32 16 80 38 37

3420UA0-1 WJEC GCSE Physics - Unit 1 HT MS S19/DM
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt
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Marks Available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
1. | (@) Alternating voltage [continuously] changes direction or
switches between + and - / direct voltage never changes 1 1
direction
(b) | () Mower cuts through the cable (1)
rccb (1) 2 2
Accept:
Live wire in kettle touches the neutral wire (1)
Fuse / mcb (1)
N.B. Safety device mark can only be awarded if the linked
situation correctly identified
(ii) Fast[er] acting (1) Accept more sensitive / acts at an exact
value
Can be reset / can be used again / can be turned on and off / 2 2
doesn’t need replacing / reusable (1) Don’t accept renewable
(c) The live wire carries current [to an appliance] at a high voltage
(1)
The neutral wire [completes the circuit and] carries current at 2 2
low / zero voltage (1)
Question 1 total 5 0 2 7 0 0

© WJEC CBAC Ltd. 3



WJEC GCSE - June 2022 - Mark Scheme - Question Paper thealevelphysicstutor.com

PMT

Marks Available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

2. | (a) The vibrations / oscillations (1)
are parallel to the direction of wave or travel or energy transfer (1) 2 2

(b) Speeds of 9 OR 5 [km/s] OR 0.5 x 8 squares (1)
Difference = 4 [km/s] (1) 2 2 1

(c) (i) [Maximum] speed in the mantle is greater than the speed in the
outer core / greatest speed is in the mantle / 15 [km/s] and

13 [km/s] (1)

Mantle acts like a solid / outer core is liquid (1) so Bob’s claim is 2 2
true.

Conclusion must be included to award 2 marks

(i) 6300
Mean speed = —— (1)
550

=11.45 (km/s) (1)
This is the actual speed at depth of 1 200 km (or at 4 900 km) (1)
[So Bob’s statement is not true.]

Alternative for third mark:
[At 3 500 m] the speed is 10.0 [km/s] [So Bob’s statement is not
true.]

Alternative: 3 3 2
Speed at 3500 km is 10.0 [km/s] (1)

=630 [s] (1) [So Bob’s statement is not true.]

Alternative:

Speed at 3500 km is 10.0 [km/s] (1)
Distance = 10 x 550 (1)

=5 500 [km] [So Bob’s statement is not true.]

© WJEC CBAC Ltd. 4
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. . . Marks Available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
(d) | @) 2x 550 =1100 [s] 1 y 1
(i) P wave only shown i.e. one cycle (1)
Size no bigger than wave at B (1)
Position, the start of the wave must be within the correct 200 s
range based on (d)(i) (expect 1 000 — 1 200) or apply an ecf (1) 3 3
N.B.
If drawn correctly but at station A or B apply a 1 mark penalty
Question 2 total 2 3 8 13 4 0

© WJEC CBAC Ltd.
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Marks Available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
3. [ (@) Geosynchronous | Geostationary
satellite satellite

Stays above the same

point on Earth at all (x) v

times

Orbits Earth once in

v v
24 hours
Orbits above the v
X

equator

Must pass over the 4 4

North pole and South X X

pole
Award 1 mark for each correct row

(b) (i) Substitution into: v = fA1s0 3 x 108 = /x 0.08 (1) 1
v 3x108
Rearrangement: f=—= 1 1
? 2~ 008 ! 1

Frequency = 3.75 x 10° (1)
Answer of 3.75 x 10" where n is not = to 9 award 2 marks
Unit = Hz (1) accept Hertz 1 4 3

© WJEC CBAC Ltd.
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Marks Available
Question Marking details
AO1 AO2 AO3 Total | Maths Prac
i dist dist
) Substitution into: speed = mso 3x10° = L8NCE 4, 1
time 0.24 1
Distance = 7.2 x 107 [m] (1) ’ 3 3
Distance to satellite = half calculated distance = 3.6 x 107 [m]
(1)
Answer of 7.2 x 10" where n is not = to 7 award 1 mark
Answer of 14.4 x 107 [m] award 2 marks
OR:
Halve time to 0.12 s (1)
dist dist
Substitution into: speed = S € 553 x 108 = I21ANCE (1)
time 0.12
=3.6 x 10" [m] (1)
Answer of 3.6 x 10" where » is not = to 7 award 2 marks
Question 3 total 7 4 0 1 6 0

© WJEC CBAC Ltd. 7
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
4. | (a) Increases in mass values are equal to the increases in volume
values / every 10 [cm3] increases the mass by 10 [g] [so
correct]
: 10
Accept correct calculation so E =1 1 1 1 1

Accept when one increases by 10 the other goes up by 10 or
they both go up in equal steps

(b) (i) Accept in the range 40 - 50 [cm?] 1 1 1
(i) The mass values stop increasing by 10 [after 40 cm?] or
increases in mass changes [beyond 40 cm?] 1 1 1 1
c 79 158 237 424 -108
(©) Density = — or ——or ——etc or Q (1)
10 20 30 (80-40)
7.9 [glem?] (1) 2 2 2 2

Award 1 mark for correct substitution of mass and linked
volume from the table N.B. volume must be above 40

(d) Better resolution on the measuring cylinder (1)
Balance with better resolution / to more dp’s (1)
Accept smaller ball bearings or more precise balance /

measuring cylinder 2 2 2
Don’t accept repeat the experiment or more accurate

equipment

Question 4 total 0 4 3 7 4 7

© WJEC CBAC Ltd. 8
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Marks Available

Fibreglass insulation reduces the heat energy getting into the loft
which reduces convection currents in there.

Radiation:

The reflective coating on the glass reduces heat energy loss by
radiation either by reflection or emission.

The surfaces of the insulation are shiny to reflect radiant heat
back into the house and to reduce heat radiated into the loft.

5—6 marks

Comprehensively describes the reduction in heat loss by all heat
transfer methods for either improvement.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses
appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3—-4 marks

Comprehensively describes the reduction in heat loss by two of
the heat transfer methods for either improvement or gives a
limited description of all heat transfer methods.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology and
some accurate spelling, punctuation and grammar.

Question Marking details
AO1 AO2 AO3 Total Maths Prac
5. Indicative content:
Conduction:
Gas (accept vacuum) in the space between the two panes is a
poor conductor which reduces conduction through the window.
Laying fibreglass insulation on the attic floor has pockets of air
trapped in it that reduce heat loss by conduction (air is a good
insulator).
Convection: 6 6

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

1-2 marks

Gives a limited description of the reduction in heat loss by one or
two of the heat transfer methods for either improvement.

There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate uses limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.

0 marks
No attempt made or no response worthy of credit.

Question 5 total

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

6. | (a)

There would be zero resistance / a short circuit / resistance
would get too low (1)

producing a [very] high current / safety resistor reduces the
current through the ammeter / overload the ammeter (1)
N.B. Treat as neutral reference to voltage

(b) | ()

0.400 Accept 0.4

10 [Q]

20 [Q]

Horizontal scale of 0 to 10 in 2 (A") per 2 cm square (1)

5 points plotted correctly < 1 small square tolerance (1)

4 or fewer points plotted correctly < 1 small square tolerance
award 0 marks

Straight line of best fit from the plotted points < 1 small square
tolerance (1) N.B. doesn’t need to extend to the origin

(c)

R=701[Q] or their answer from (b)(iii) ecf x 3 + » ecf (1) accept
60 [Q]
5.8 £ 0.2 (value taken from graph) (1) Accept 5 £ 0.2

Current = é = 0.17 [A] (accept 0.18 - 0.21 [A]) (1)

© WJEC CBAC Ltd.
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Marks Available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

d i
@10 Voltage = gradient = %or% etc (taken from the graph) (1)

=12[V] (1) 2 2 2 2
Accept correct substitution into 7' = IR and correct answer

(i) Take corresponding values of resistance and mean current
from the table (1) 1
Use of V= IR to find ¥/ multiply them (1) 1 2 2
Accept use of P = [V for 1 mark
Don’t accept use a voltmeter

Question 6 total 2 10 3 15 10 15

© WJEC CBAC Ltd. 1 2
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths | Prac
7. | (a) First finger [in direction of magnetic] field / left to right / N to S
(1) accept pointing finger
Second (middle) finger [points in direction of] current / from B to
A (1) 3 3

Thumb [will give direction of] motion / up / force (1)

(b) Gives a change of direction of current in the coil every half turn
(1)

So the force on the left is always up or the force on the left is in
the same direction or the force on AB is upwards for half a turn
and downwards for the other half turn (1) 2 2
Award 1 mark for if not split ring it will only make half a turn

(c) | (i) Selection of length of 6 (cm) (1)
F=0.04 x0.7 x6 x 102 (1 — conversion to m)
=1.68 x 103 [N] (1) 3 3 2

Award 2 marks for an answer of 1.68 x 10" or 3.36 x 103 [N]
If length of 3 cm used answer of 8.4 x 10 [N] award 2 marks
Award 1 mark for an answer of 8.4 x 10" or 3.36 x 10" [N]

(i) Reference to doubling (1)
Reference to doubling again or four times the force (2) 1 > 1
Question 7 total 6 4 0 10 3 0

© WJEC CBAC Ltd. 1 3
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Question

Marking details

Marks Available

AO1 AO2 AO3 Total Maths Prac
@ | (@ Motion of molecules remains unchanged (1)
Collisions occur more often (1)
, . 2 2 2
Don’t accept more collisions
(i) It / volume decreases (1)
to half or 9cm3 (1) 5 5 5 5
Award 2 marks for inversely proportional so it halves
(b) | (i) 300 [K] 1 1 1 1
(ii) 24x10° 3.0x10°
Substitution: x10 = 3.0x10 (1) in any correct arrangement 1
00 ecf T,
300 ecf x3.0x10°
T, = =375[K] (1) (=102°C
: 2.4 x10° I ) 1
Temp rise = 375 — 300 ecf = 75 [K] or 75°C (1) 1 3 3 3
Alternative:
2.4x10°
P22 _0.8(1)
p, 3.0x10
300 ecf
E:O.8soT2= =375[K] (1)
T, :
Temp rise = 375 — 300 ecf = 75 [K] or 75°C (1)

© WJEC CBAC Ltd.
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Marks Available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(c) Substitution into O = mcA0 to give 105.5 =5 x 103 x ¢ x 21 (1) 1
105.5

Rearrangement: c = —— (1
I “5x10°x21 1

=1004.8 [J/kg°C] (1) Accept 1000 [J/kg°C] 1
Don’t accept 1004 [J/kg°C] 3 3 3
Award 2 marks for 1.005 or 1 [J/kg°C]

Question 8 total 4 7 0 11 9 11

© WJEC CBAC Ltd. 1 5
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HIGHER TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question Marks Available

AO1 AO2 AO3 Total Maths Prac

1 5 0 2 7 0 0

2 2 3 8 13 4 0

3 7 4 0 11 6 0

4 0 4 3 7 4 7

5 6 0 0 6 0 0

6 2 10 3 15 10 15

7 6 4 0 10 3 0

8 4 7 0 11 9 11
Total 32 32 16 80 36 33

3420UA0-1 WJEC GCSE Physics - Unit 1 HT MS S22/CB

© WJEC CBAC Ltd. 1 6
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Extended response question

A level of response mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly,
decide which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with both the content
statements and the communication statement.

Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

1 (@) |0

Total of rank orders = 3 (1)

Which is the lowest total (1) [so agree]

OR

[Type B power stations] are ranked number 1 (1)
for all features (1) [and so agree]

Award 2 marks for all 3 named features:

[Type B power stations] have no emissions and the running cost is
{nearly 0 / lowest} and the efficiency {is the best / rank number 1}
Award 1 mark for 2 named features e.g.

[Type B power stations] have no emissions and the running cost is
{nearly 0 / lowest}

Don’t accept running cost is low or emissions are low

(ii)

Type A, B, Cor D | Energy source
A Fossil
B Hydroelectric
C Fossil
D Nuclear

4 correct award 3 marks
2 or 3 correct award 2 marks
1 correct award 1 mark

(b)

Selection and substitution: 170000 [x 1007 (1)
200000

=85 (1)
Answer of 0.85 award 1 mark only

Question 1 total

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
2 (a) At least 1 wave in shallow water joining correctly to a deep water wave
(1)
A minimum of 3 wavefronts shown perpendicular to wave direction by 3 3 3
eye (1)

Smaller wavelength in shallow water must be consistent and a
minimum of 3 wavefronts shown (1)

®) |@ |1 [15 1 1 1

I | 10 [cm] ecf 1 1 1 1
(i) Wavelength is less in region B (1)
[Frequency is constant] so wave speed is also less in region B, so 2 2 2

disagree (1)

Alternative:
{The waves are closer / there are more waves} in region B (1)
because the waves have slowed down in the shallow water, so

disagree (1)

(c) | (i) 6 [cm] 1 1 1

Selection and substitution: % (1)

= 1.5 [em] (1) 2 2 2 2

© WJEC CBAC Ltd.
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(iif)

A quarter of 60 is 15 (1)

so increases to 75 [cm/s] (1)

A quarter of 75 is 18.75 so should increase to 93.75 cm/s [but it
increases to 82 cm/s] (1)

[so the rule is not generally true and Janet is not correct]

Alternative:
Increase = 75 - 60 = 15 [cm/s] (1)
So 15 = 1 (1)

60 4

7 1
Increase = 82 — 75 =7 [cm/s], sO —[;ﬁ —} (1)
751 4
[so the rule is not generally true and Janet is not correct]

Alternative:

60 x 1.25 (1)

=75 [cm/s] (1)

75 x 1.25 =93.75 [cm/s] (1)

[so the rule is not generally true and Janet is not correct]

N.B. 2 marks can be awarded for the first calculation comparison of
wave speeds at 8 and 6 [cm] or at 6 and 4 [cm] and then 1 mark for a

second calculation comparison

Question 2 total

13

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

Indicative content:

Conduction

Atoms / particles gain energy and vibrate faster
Energy is passed on by collisions

Free electrons travel faster through the structure
Transferring energy

Convection

Water molecules gain energy and move further apart
Hot water is less dense and rises

The rising water transports energy through the water.
More dense colder water drops and the cycle continues.

5—6 marks

Detailed explanation of both conduction and convection.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and
grammar.

3—-4 marks

Detailed explanation of either conduction or convection or partial
description of both.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure. The
candidate uses mainly appropriate scientific terminology and some
accurate spelling, punctuation and grammar.

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

1-2 marks
Partial explanation of either conduction or convection.
There is a basic line of reasoning which is not coherent, largely

irrelevant, supported by limited evidence and with very little structure.

The candidate uses limited scientific terminology and inaccuracies in
spelling, punctuation and grammar.

0 marks
No attempt made or no response worthy of credit.

Question 3 total

© WJEC CBAC Ltd.

PMT



WJEC GCSE - June 2023 - Mark Scheme - Question Paper thealevelphysicstutor.com

PMT

Marks available

Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
4 | (a) Number of units =7 x 8 (1) 1
Cost = 56 x 30 = 1680 (1) 1
= [£]16.80 (ecf) (1) ecf must apply to a power x time 1 3 3
Alternative:
30 x 7 (1)

=210 x 8 =1680 (1)
= [£]16.80 ecf (1) ecf must apply to a cost for 1 hour calculation

Alternative:

30 x8(1)

=240 x 7 =1680 (1)

= [£]16.80 ecf (1) ecf must apply to a power of 1 kW calculation

Requires 16 litres i.e. % 1) 2 2 2
Cost =1.60 x 16 = [£]25.60 (1)

(i) |1 | 14400
———=60(1)
240

25.60 ecf — 16.80 ecf = 8.80 so 2 ) )
Difference in cost/y = £8.80 ecf x 60 ecf = [£]528 (1)

Alternative:

Petrol costs 25.60 ecf x 60 ecf = 1536 and electricity costs 16.80 x 60
ecf=1008 (1)

Difference = [£]528 (1)

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

Extra cost of car = £12 000 (1)
12000

28 ecf
Don’t accept 22.8 [years]

Payback time = =22.7 or 22.73 or 23 [years] (1)

(c)

{Electricity / energy} must be used [for charging] (1)

For the 2" mark

EITHER

Likely to come from a fuel power station [which emits greenhouse

gases] - so disagree

OR comes from renewable or nuclear energy [which do not emit
greenhouse gases] - so agree

Conclusion must be present to award 2 marks

Question 4 total

11

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
5 | (a) {Vibrations / oscillations} (1) Don’t accept moves
are perpendicular to {wave / energy transfer / propagation} direction in
transverse waves and parallel to wave direction in longitudinal waves 2 2
(1)
(b) | () Total internal reflection / TIR 1 1
(i) Air has a lower density [than glass] or it moves [from a more dense]
towards a less dense [material] (1) Accept moving towards a material
in which it would travel faster
Light hits the side above {the critical angle / 42°} (1) 2 2
(c) S waves travel through solids but not liquids or S waves can only
travel through solids (1)
So the mantle is solid and the core is liquid (1) 2 2
Alternative:
S waves travel through the solid mantle (1)
but not the liquid core (1)
Reference to inner and outer treat as neutral
Question 5 total 7 0 0 7 0 0

© WJEC CBAC Ltd.
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Marks available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

6 |(a) Any 3 x(1) from:
- The particles get closer together / less room to move around / more
densely packed
- They collide more frequently 3 3
- Collide [more frequently] with the walls [of the container]
- More collisions mean more force [on less area so more pressure]

(b) (i) Any of the following calculations earns the 15t mark:
20

-73 2 2 2 2
A second calculation plus ‘do not agree’ earns the 2" mark
DO NOT penalise omission of — sign.

Award 2 marks for:

This is only true if the temperatures are in {kelvin / K}

(i) Extend line back (1)

Read the T when {V = 0 / where line crosses the T axis} (1) 2 2 2

(c) T, =67 +273 =340 (1) 1
o 800 V,
Substitution: = 1
280 340 ecf
Rearrangement: V. = 10 x 340 (1) 1
= 3400 [cm®] (1) 1 4 4

Award 3 marks for an answer of 26 800 [cm?®] from use of 67°C

Question 6 total 6 3 2 1 6 4

11
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
7 | (a) Ammeter in series (1)
Voltmeter shown in parallel with the thermistor (1) 2 2 2
N.B. correct symbol shown in a circle
(b) 6 points plotted correctly to within <1 small square tolerance (1)
5 points or less plotted correctly to within <1 small square tolerance (0)
Curve of best fit between 0-125°C <1 small square tolerance from 2 2 2 2
plotted points (1)
(c) | () Total resistance = 40 + 40 = 80 [Q] (1)
12
so l=—=015[A] (1
80 [A] (1)
Therefore V=0.15x40=6[V] (1) 3 3 3 3
Alternative:
Voltage shared equally (1) so
12
V=—(1
> (1)
=6[VI(1)
(i) As temperature increases, {the resistance of the thermistor decreases/
the resistance shown by the {graph / table} decreases (1)
Total [series] resistance decreases, [so current increases] (1) 2 2 2
[so agree]

© WJEC CBAC Ltd.
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
(d) | @) 3

Il =— =0.25[A] (1

12 [A] (1)

12
Rearrangement: R = ———— (1)
0.25 ecf 3 3 3 3

=48 [Q] (1)
Alternative:

3
Il =— =0.25[A] (1

12 [A] (1)
Rearrangement: R = 32 = ;2

I 0.25%ecf
=48 [Q] (1)
(ii) [Total resistance decreases] because the {lamp / thermistor} is now in

parallel or there is another path for the current (1) 1
So the parallel resistance is lower [than the thermistor resistance on its 1 2 2
own so the total resistance is lower] (1)
Question 7 total 3 9 2 14 8 14

13
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
8 |(a) Set up the apparatus with e.g. 100 turns on the primary and 20 turns

on the secondary (1)

Set the primary voltage to a {suitable value / 3V / 6V} or keep the

primary voltage constant (1)

Measure the secondary voltage (1)

Repeat with different numbers of secondary turns [keeping the primary 4 4 4

turns constant] (1)
(b) a.c. produces an {alternating / changing} magnetic field (1)

which is required to_induce {voltage / current} in the secondary coil (1) 2 2
(c) They increase the voltage (1)

reducing {current / heating / energy loss} [in cables] (1) 2 2

Don’t accept stop heating effect / no energy loss
(d) . 2 600

Substitution: =— (1) 1

15 N,
Rearrangement: N 00 11.5(1)
: =—— x 11.
9 27 230 1
Question 8 total 9 2 0 11 3 4

© WJEC CBAC Ltd.
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HIGHER TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 Total Maths Prac
1 0 2 5 7 2 0
2 0 8 5 13 6 13
3 6 0 0 6 0 0
4 1 8 2 11 9 0
5 7 0 0 7 0 0
6 6 3 2 11 6 4
7 3 9 2 14 8 14
8 9 2 0 11 3 4
Total 32 32 16 80 34 35

3420UA0-1 WJEC GCSE Physics — Unit 1 HT MS S23/CB

© WJEC CBAC Ltd.
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Extended response question

A level of response mark scheme is used. Before applying the mark scheme please read through the whole answer from start to finish. Firstly,
decide which level descriptor matches best with the candidate’s response: remember that you should be considering the overall quality of the
response. Then decide which mark to award within the level. Award the higher mark in the level if there is a good match with both the content
statements and the communication statement.

Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
1 [ (@) |(i) 5 [cm?] 1 1 1 1
i 15
(W Substitution: (1) 1
5 ecf 1 5 5 5
= 3 [g/cm3] (1)
(iii) Selection of 2.7(1)
3 is closest to 2.7 / only 0.3 difference / this is the closest value (1) so 2 2 2 2

agree with Ffion

N.B. Award 2 marks for Ffion is correct, it is closest to aluminium
because there is only a 0.3 difference.

Conclusion must be present to award both marks

Alternative: when applying ecf from (a)(ii)

Naming the material with the closest density to their calculated value
(1)

Comment that their value is closest to this stated density value (1) so
disagree with Ffion

Conclusion must be present to award both marks

Alternative: when applying ecf from (a)(ii)

Selection of 2.7 (1)

Comment comparing their value to 2.7 e.g. it is not the closest to 2.7
(1) so disagree with Ffion

Conclusion must be present to award both marks

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(b)

Method of submerging object [e.g. use a sinker or pencil point] (1)
Reference to measuring volume in appropriate context (1)

Account for the volume of the submerging object [e.g. subtracting
volume of sinker / just submerging by pencil point] (1)

e.g. Submerge the object with just the pencil point — award 2 marks
Don’t accept any reference to the use of a displacement can

Question 1 total

© WJEC CBAC Ltd.
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Marks available
AO1 AO2 AO3 Total | Maths Prac

Question Marking details

2 (@ | () Fuel is burnt in the boiler or water is heated in the boiler (1)
Steam {drives / turns} a turbine (1)
Turbine {drives / turns} a generator (1) accept spins 3 3

(i) Electrical energy = 70 [J] (1)

70 \100 (1)
200

= 35[%] (1) [so agree with Neve] 3 3 3
Alternative:
Energy loss = 130 [J] (1)

1
ﬂx100(1)
200

= 65[%] so 100 — 65 = 35[%] (1) [so agree with Neve]
Award 2 marks for an answer of 65[%] or 0.35
Award 1 mark for an answer of 0.65

(b) | (D {Minimum / lowest / smallest} {output / power / supplied / demand / on 1 1
the graph} accept energy

(ii) 40 [GW] 1 1 1
(iii) Maximum output from Dinorwig = 1.8 GW (1)

Peak demand is {4 h / from 16:00 to 20:00} (1) don’t accept 2 different

time periods

N.B. 7.2 GWh seen award the 15! two marks 4 4 4

Extra demand [above 35 GW] is 5 GW (1)
3.2 GW is required from overseas (1) [so agree with Rowan]
N.B. numbers have to be used in the correct context

Question 2 total 4 1 7 12 8 0

© WJEC CBAC Ltd.
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PMT

Marks available

Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
3 (a) P waves are longitudinal (1)
S waves are transverse (1) 2 2
Accept correct reference to vibrations
(b) P waves travel faster [than S waves] or reverse argument 1 1
(c) P waves travel through solids and liquids while S waves [only] travel through 1 1
solids

Treat gases as neutral

Question 3 total 4 0 0 4 0

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
4 (@) | (i) | Temperature change =22.5 [°C] (1) 1
Substitution: 5400 = 0.5 x ¢ x 22.5 (1) ecf on attempted temp change 1
subtraction shown
c =480 [J/kg°C] (1) 1 3 2 3

(i) | Difference of {95 / around 100} (1) ecf
{Not close / 25%} so not accurate (1) ecf 2 2 1 2

(iii) | Make sure all of the heater is inside the block (1) OWTTE
Wrap block in insulating material (1) 2 2 2
Accept:

use a more powerful heater

use a balance with a better resolution

add oil to the hole for the thermometer

Don’t accept use a thermometer with a better resolution

(b) [Atoms] gain [kinetic] energy (1)
Vibrate faster (1) accept more 2 2 2
Don’t accept start to vibrate

Treat reference to electrons as neutral

Question 4 total 3 2 4 9 3 9

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 | Total | Maths | Prac
5 (a) Substitution: 22000 = 30 x time (1) 1
, 22000
Time = 1
20 (1) 1
=733.33 [h per year] (1) 1
_ %= 2 [h] (1) accept 2.01 or 2.009 [h] 1 . .
Alternative:
22000 _ ¢4 57 (1)
365
Substitution: 60.27 ecf = 30 x time (1)
Time = 2227 (4)
30
Time =2 [h] (1)
(b) Energy saved = 22000 — 20500 = 1500 [kWh] (1)
Cost savings = 1500 x 12 = 18000 [p] (1) ecf on attempted energy saved
subtraction shown
Conversion to £180 ecf (1)
. _ 3600 _
Payback time = . 20 [years] (1) 4 4 4
ec
Award 3 marks for an answer of 0.2 [years]
Award 2 marks for an answer of 1.46 [years] or 1.36 [years]
Question 5 total 1 7 0 8 8 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

Indicative content

Adjust the variable resistor.

Use the ammeter to measure the current.

Use the voltmeter to measure the voltage.

Record the readings of voltage and current.

Repeat steps 1 to 4 {for the full range of the variable resistor / to give
several pairs of readings}.

6. Plot a graph of current (y-axis) against voltage (x-axis).

aorON~

5 — 6 marks

Detailed account of method.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.

3 — 4 marks

Partial account of method.

There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure. The candidate uses
mainly appropriate scientific terminology and some accurate spelling,
punctuation and grammar.

6

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1 AO2 AO3 | Total | Maths | Prac
1-2 marks
Limited account of method.
Some points made from any parts of the indicative content.
There is a basic line of reasoning which is not coherent, largely irrelevant,
supported by limited evidence and with very little structure. The candidate
uses limited scientific terminology and inaccuracies in spelling, punctuation
and grammatr.
0 marks
No attempt made or no response worthy of credit.
Question 6 total 6 0 0 6 0 6

© WJEC CBAC Ltd.
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Marks available
Question Marking details
AO1 AO2 AO3 Total Maths | Prac
7 |(a) 450 [Q] 1 1 1
(b) Substitution: ——+——— (1) 1
300 450 ecf
1 5
—=—(1 2 3 3
R 900 A
=180 [Q] (1)
Award 2 marks for 0.0055556 or 0.006 [Q]
Award 1 mark for 0.005 [Q]
(c) 140 +180 ecf = 320 [Q] 1 1 1
Question 7 total 1 4 0 5 5 0

11
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths | Prac
8 |(a) Speed of infra-red = [(7.5 x 107) x (4 x 10™)] = 3 x 108 (1) 1
Speed of microwaves = 3 x 108 (1) ecf 1
3x10° ecf 1
Wavelength of microwaves = ————
3x10
=1x 102 [m] (1) 1 4 4
Award 1 mark for answer of 1 x 10" where n = -2
(b) | () 10° ecf
Speed of infra-red waves in glass = % =2 x 108m/s (1) ecf
' 2 2 1
Calculation of the time delays as 0.24 [s] [by satellite] and 0.045 [s] [by
cable] (1)
Alternative:
72000 _8(1)
9000

So the time delay is 18—5 = 5.3 times longer [by satellite] (1) accept the

inverse argument

(i) | Any 2 x (1) from:
- Less time delay

- More security 2 2
- Very low error rate / less data loss

- Greater data transfer rates (10 Gb/s) compared to satellites (50

Mb/s) / higher bandwidth

- Less interference
Accept less power loss

(i) | Orbit above equator (1) [of Earth]
Orbit period of 24 hour OR has to be 36 000 km above the Earth (1) 2 2

Question 8 total 5 5 0 10 5 0

12
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Marks available
Question Marking details
AO1 AO2 AO3 Total Maths | Prac
9 |(a) | (i) |First(pointing) finger points from {N — S/ left to right / direction of the 1
field} (1)
Thumb points {in direction of motion [of AB]/ up} (1) 1
Second (middle) finger gives [induced] current which is A to B (1) 1 3
(ii) Effect on voltage Effect on time for 1 cycle
Change Decreases Stays the Increases Decreases Stays the Increases
same same
Weaker v v
magnets
Coil spins v v 3 3
faster
More turns in v v
the coil
1 mark for each correct row
(b) | (i) |An alternating magnetic field (1)
is linked to the secondary coil by the iron core (1) OWTTE 2 2
(i) 25000 600
Substitution: =— 1
400000 N,
Rearrange equation (1) 1
So secondary turns = 16 x 600 = 9600 (1) 1 3 3
Award 1 mark for answer of 16 or 0.0625
Question 9 total 5 6 0 1 3 0

13
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths | Prac
10 | (a 1

@) Substitution: % (1) 1 2 1

=10 [N/em?] (1)
(b) | (i) |288[K] 1 1

(i) Selection and substitution: 10 ecf x 125 1)= px 75 (1) 1 1
288 ecf 298
Rearrangement: w(n 1
288 x75
= 372500 _ 475 or 17.25 or 17 [N/cm?] (1) 1 4 3
21600

Award 2 marks for an answer of 4.34

Deduct 1 mark for incorrect rounding of the final answer

Question 10 total 2 5 0 7 4 0

© WJEC CBAC Ltd.
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Question AO1 AO2 AO3 Total Maths Prac
1 1 2 5 8 5 8
2 4 1 7 12 8 0
3 4 0 0 4 0 0
4 3 2 4 9 3 9
5 1 7 0 8 8 0
6 6 0 0 6 0 6
7 1 4 0 5 4 0
8 5 5 0 10 5 0
9 5 6 0 11 3 0
10 2 5 0 7 4 0
Total 32 32 16 80 42 23

3420UA0-1 WJEC GCSE Physics — Unit 1 HT MS S24/MLS

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 62

. . . Marks Available
Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
2 (@) | () Current Zto Y = second finger (1)
B field N to S first finger (1)
Thumb up for upward force (1) 3 3 3
(i) Reverse battery / swap magnetic poles 1 1 1
(b) Any 2 x (1) from:
Stronger magnets 2 2 2
More coils
Larger current
Iron core added
Question 2 total 2 4 0 6 0 6

© WJEC CBAC Ltd.
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Marks Available

Question 3 total

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
@0 Selection of: [ = K (1 1
R
Substitution of: 22 (1) 1
40 1 3 3
Current = 5.75[A] (1)
(ii) Selection of: P=Vx (1)
Substitution of: 230 (1) x 5.75 (ecf) 1
Power = 1322.5 [W] (1) 1
Alternative solution:
Selection of: P=F x R (1) 1 3 3
Substitution of: 5.75% (ecf) x 40 (1)
Power = 1322.5 [W] (1)
(b) S1 closed introduces a resistor in parallel that reduces the total resistance
(1) [in the circuit / more current flows].
The resistors in parallel are identical so the total resistance will 72 (1) [whilst
the current doubles]
Their claim is correct as the power doubles because P a 1
_ 3 3
when 7 = constant (1)
Alternative response:
S1 closed introduces a resistor in parallel that reduces the total resistance
(1) [in the circuit / more current flows].
The resistors in parallel are identical so the total resistance will 2 (1) [whilst
the current doubles].
Their claim is correct as the power doubles because Pa > and P a R (1)
when ¥ constant.
Alternative response:
Both in parallel (1)
Voltage the same across both, same current as original resistor (1)
So double the power as two resistors (1)
4 2 3 9 6 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

4 1(a)

Indicative content:
Using microwaves for the geostationary satellite means a longer distance to
travel but they do travel faster than the infra-red in the shorter optical fibre.

36000 x 2

The microwaves used travel = 8 times the distance compared

to the infra-red signal. However, the infra-red signal travels at half the
speed. This means that the optical fibre takes a V4 of the time to transfer
information compared to the satellite method. Alternatively it may be said
that the satellite has a time delay that is 4 times greater than the optical
fibre, which would be a disadvantage. Other advantages of optical fibres
include more security and a very low error rate compared to the
microwaves used in the satellite transmission. Optical fibres also provide
greater data transfer rates (10 Gb/s) compared to satellites (50 Mb/s).

5 - 6 marks

Detailed description of advantages / disadvantages, along with the correct
reasoning for time delay.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.

3 —4 marks

A brief description of some qualitative advantages / disadvantages, with an
attempt to compare time delay.

There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure. The candidate uses
mainly appropriate scientific terminology and some accurate spelling,
punctuation and grammar.

1-2 marks

A basic description of any qualitative advantages / disadvantages.

There is a basic line of reasoning which is not coherent, largely irrelevant,
supported by limited evidence and with very little structure. The candidate
uses limited scientific terminology and inaccuracies in spelling,

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 65

punctuation and grammar.

0 marks

No attempt made or no response worthy of credit.

Orbit above equator (1) [of Earth]
Orbit period of 24 hour (1)
Orbits in the same direction as Earth spins (1)

Question 4 total

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 66

Marks Available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
5 1(@) | (i) 18 not 17.5 1 1 1 1
(ii) 7 sheets or 25 and 19 1 1 1 1
(iii) 50-46
=2 [mA] 1 1 1 1
(iv) To see if data are reproducible (1)
so that there is more confidence in the data/findings/conclusion (1) 2 2 2
(b) | (i) All 7 points plotted correctly within %2 small square division (1)

Suitable scales (i.e. intervals of 10 mA on the y-axis and intervals of 1 on
the x-axis) (1)

Smooth curve of best fit within £ %2 small square division of all points (1) 3 3 3 3
Don't accept thick, double, whispy lines

(if) As the sheets of tracing paper increases the current decreases (1)
However, doubling the number of sheets of tracing paper on the graph
doesn’t /2 the current (1) or alternative method

so it is not true to say it is inversely proportional (1) 3 3 3

(c) Cloud cover varies each day (1) 2 5
So the amount of energy produced will be variable (1)

Question 5 total 7 3 3 13 6 11

© WJEC CBAC Ltd.



WJEC GCSE - Specimen None - Mark Scheme - Question Paper

thealevelphysicstutor.com
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Marks Available

Question 6 total

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
6 | (a) Molecules gain KE (1) [as temperature increases]

so there are more collisions per second on the wall of the can

[which means higher pressure] / force increasing for fixed area (1) 2 2
(b) 14 v,

Selection of: 2121 = P22 1)

T T, 1
Realisation that: 7,=7V, or by implication (1) 1
280 x10°#
X L= P¥5 (1 - for conversion to Kelvin) 1
(273 +27) (273 +227) 1 4 3
p2» =5 x 10° [Pa] so can doesn’t explode (1)
4 2 0 6 3 0

© WJEC CBAC Ltd.
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Marks Available

Question 7 total

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
7 (@) | (i) 880J to heat 1kg (1)
By 1°C (1) > >
(ii) O=mxc xAf =0.75x 880 x 60 (1) 1
0 =39600 [J] (1) y 2 2
(b) Aluminium temp change = (80 — 30.5) (1) [= 49.5°C] 1
Al: 0.75 x 880 x 49.5 ecf (1) 1
Water: 0.50 x 4200 x (30.5 — Tyaer) (1) 1
32670 1
=15.6 = (30.5 - Tyuer) (1 - manipulation
2100 ( ter) P )
Tyaier = 14.9 [°C] (1) 1 ° °
(c) Reach same temperature in engine (1)
Water has a higher specific heat capacity (1) 3 3
So absorbs more heat [per given mass] (1)
5 4 3 12 7 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

8 | (a)

Mass (single bottle) = density x volume (1 - manipulation)
=0.95x50=47.5[g] (1)

190 x 10°

Bottles in bale = (1 - conversion)

=4000 (1) (ecf)
4
Number recycled per week = %x 7.25x10° x 7 =2.28 x 10° (1)

2.28 x10°

4000
Alternative solution:
7.25 x 10° x 0.45 = number of bottles per day (1)
7.25 x 10° x 0.45 x 7 = number of bottles per week (1)
Total volume = 7.25 x 10° x 0.45 x 7 x 50 (1)
Total mass (g) = 7.25 x 10° x 0.45 x 7 x 50 x 0.95 = 108.48 x 10°g (1)

108.48 x 10°

190 000
Answer = 570.9 = 570 bales (1) accept 571 bales

= 570.9 = 570 bales (1) accept 571 bales

Number of bales = (1 — conversion kg— g)

FX FY
—_——= 1
1 p (1)

X Y

AY: 15AX (1)

Fy=15x Fy = 15 x 500 = 7500 [N] (1)

Air / gas can be compressed (1)
so larger force will be needed at X to exert same 7500N at'Y (1)

Question 8 total

11

© WJEC CBAC Ltd.
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HIGHER TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TMO,J|QI(_ MATHS PRAC

1 3 6 S) 14 3 0

2 2 4 0 6 0 6

3 4 2 3 9 6 0

4 7 2 0 9 2 0

5 7 3 3 13 6 11

6 4 2 0 6 3 0

7 5 4 3 12 7 0

8 0 9 2 11 9 0
TOTAL 32 32 16 80 36 17
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(a)

Ticks in boxes 2, 4 & 5 (-1 for each additional box ticked) (3)
The further away a galaxy is the longer the wavelength of the
dark lines (v')

The dark lines can be used to identify the elements

present in the star / galaxy (v')

The dark lines in the spectra from distant galaxies are red
shifted (v)

3

(b)

CMBR / cosmic microwave background radiation

Question 1 total
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WJEC GCSE - June 2019 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

@ | ()

Substitution: W = F x d =50 000 x 20 (1)
W =1000000 [J] (1)

2

[Energy transfer = 1000 000 (ecf) — 600000]

=400000 [J]

N.B. Don’'t award the ecf mark if negative energy calculated or if
subtracted incorrectly

(b)

Any 2 x 1:

Make it [more] streamlined / using materials in tyres which don’t
heat up [as much] or lower profile tyres / stop — start systems /
use lighter materials / automatic tyre pressure warnings / eco
system / regenerative braking or hybrid or electric cars

Don’t accept smaller car or smaller engine

Question 2 total

© WJEC CBAC Ltd.
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Marks Available

estion Marking details
Questi ing cetal AO1 AO2 | AO3 | Total | Maths | Prac
(a) Substitution: Momentum of 1 =50 x 5 (1) 1

Substitution: Momentum of 2 = 30 x [-]1 (1) 1

Total momentum = 250 — 30 = 220 [kgm/s] (1) 1 3 3

Answer of 280 award 2 marks

Answer of 250 or 30 award 1 mark
(b) . 220(ecf)

Velocity = ———= (1

y 50 (1) 1

Velocity = 2.75 [m/s] (1) 1 5 5

If ecf on 280 answer is 3.5 [m/s]

Question 3 total 3 2 0 5 5 0
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Marks Available

uestion Marking details
Q g AO1 | AO2 | AO3 | Total | Maths | Prac
(a) (i) [For a body in equilibrium the sum of] the clockwise moments =
[the sum of] the anticlockwise moments [about the same point] 1 1 1
(i) Substitution: moment = 2 x 40 (1) 1
Moment = 80 [Ncm] (1) 1 2 2 2
iii
(i) Distance = 80(ecf) (1) 1
Distance = 16 [cm] (1) 1 2 2 2
(b) Moment will double (1)
so the distance [from the pivot] needs to double so she is wrong
(1) 2 2 2
Alternative
4 x40 =160 [Ncm] (1)
so the distance [from the pivot] needs to double or is 32 cm so
she is wrong (1)
To award full marks the correct conclusion needs to be present
Question 4 total 3 2 2 7 4 7
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Marks Available

estion Marking details
Questi ing cetal AO1 | AO2 | AO3 | Total | Maths | Prac
(a) 137 (1)
55 (1) 2 2
(b) (i) Neutron don’t accept the symbol 1 1
(i) Only one neutron causes further fission or the other two can’t
produce further fission (1)
To prevent uncontrolled chain reaction or to prevent overheating
. . 2 2
or to prevent meltdown / to control the chain reaction (1) or
converse argument. Don’t accept to stop the chain reaction or to
stop an explosion
(c) Any 2 x(1):
- ltis radioactive for a long time or products have long
half-lives
- ltis ionising 2 2
- Itis penetrating
(d) (i) Itis 0.3% /itis a very small % / one of the smallest parts 1 1
Don’t accept it’'s the smallest
(i) Nuclear decay is a random process (1)
Take measurements over a long time [so second group is better]
or the second group’s results are more accurate or the second 2 2 2
group can calculate a mean (1)
Question 5 total 7 3 0 10 0 2

© WJEC CBAC Ltd.




WJEC GCSE - June 2019 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Marks Available

ti Marking detail
Question arking cetatis AO1 AO2 | AO3 | Total | Maths | Prac
(a) (i) 10 [cm] 1 1 1
(i) 35cm read from graph (1) or implied
35-10 (ecf)=25cm (1) > 2 >
Answer of 35 [cm] anywhere award 1 mark
Don’t accept an answer of 10 [cm]
iii 2.5
() =———— (1) conversion + substitution
0.25(ecf)
k=10 [N/m] (1) 2 2 2 2
If ecf on 35 answer is 7 [N/m] award 2 marks
Answer of 0.1 or 0.07 [N/m] award 1 mark
(b) Steeper straight line beginning at same pointi.e. (10, 0) (1)
With twice the gradient through point (30, 4.0) (1) 2 2 1 2
Question 6 total 0 7 0 7 3 7

© WJEC CBAC Ltd.




WJEC GCSE - June 2019 - Mark Scheme - Question Paper thealevelphysicstutor.com

Marks Available

ti Marking detail
Question aring detars AO1 | AO2 | AO3 | Total | Maths | Prac
7 | (a) Hydrogen (1)
Helium (1) 3 3
Balanced with (1)
(b) Indicative content: 6 6

Common to both

Both stars began from a cloud of gas and dust. As the cloud
collapsed a protostar formed which then developed into a main
sequence star.

Sun

The Sun will eventually become a red giant and then a white
dwarf.

More massive star

The more massive star will stay on the main sequence for a
shorter time before it becomes a supergiant. It will then explode
in a supernova, ejecting heavy elements into space. What
remains will either be a neutron star or, if the star was massive
enough to begin with, a black hole.

5-6 marks

All the main stages in the life cycle are named correctly for both
stars.

There is a sustained line of reasoning which is coherent,
relevant, substantiated and logically structured. The candidate
uses appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3-4 marks

Correctly describes the life cycle of 1 of the stars or attempts
both with a few omissions.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology
and some accurate spelling, punctuation and grammatr.

© WJEC CBAC Ltd.
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Marks Available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

1-2 marks

Mentions some stages in the life cycle of 1 of the stars.

There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate uses limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.

0 marks
No attempt made or no response worthy of credit.

Question 7 total 9 0 0 9 0 0

10
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Marks Available

estion Marking details
Questi ing cetal AO1 | AO2 | AO3 | Total | Maths | Prac
8 | (a) Air resistance and weight (1) Don’t accept gravity or mass
are equal and opposite / balanced / resultant force is zero (1) 2 2 2
(b) (i) 0.72 1 1 1
(i) 8.42

Mean time ='T(1)

=1.2[0s] (1) award 1 mark for an answer of 1.14 arising from 2 2 2 2
including anomaly

(i) Speed = %(ecf) =1.25 [m/s] accept 1.3 [m/s]

1 1 1 1
[1.32m/s if mean given as 1.14]
(c) (i) Mass / weight / number [of cake cases] 1 1 1
Don’t accept amount of cake cases
(i) Size (or mass or type) of cake case / drop height 1 1 1
Accept same cake case
(iii) Time over a greater distance (1)
to reduce effect of random errors (1) 2 2 2

OR Use light gates and data logger / record with [slow motion]
camera (1) Don’t accept lasers or computers

to reduce uncertainties in the measurements / reduce human
errors (1)

OR Weigh a larger number of cake cases / each cake case (1)
to reduce uncertainties in the mass (1)

11
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Marks Available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
(d) When mass is 0.5g speed = 1.125 accept 1.1 or 1.15 [m/s] (1)

When mass is 1.0g speed = 1.65 accept 1.55 [m/s] (1)

OR

When mass is 1.0g speed = 1.65 accept 1.55 [m/s] (1)

When mass is 2.0g speed = 2.25 accept 2.35 [m/s] (1)

For the 3" mark: 3 3 3

Calculate a ratio correctly and make a conclusion

Question 8 total 2 5 6 13 3 13

© WJEC CBAC Ltd.
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Question

Marking details

Marks Available

AO1

AO2

AO3 Total

Maths

Prac

@ | ()

Straight line through origin shows a proportional relationship (1)
so true for thinking distance but not braking distance (1)

OR

Braking distance is a curve so it isn’t true (1)

Thinking distance is a straight line through the origin so true (1)
Accept answers based on data

40 mph converted to 18 m/s (1)
Distance of 12 [m] seen anywhere (1)
Answer = 0.67 [s] (1)

Award 2 marks for an answer of 0.3 [s]

(iif)

Speed (mph) 0| 20 30 40 60 70

Total stopping | 0 | 12 22 or 36 | 72 or 95 or
distance (m) 22.5 or 725 | 95.50r
23 or73 96

5 or 6 correct (2) 3 or 4 correct (1) 1 or 2 correct (0)

(iv)

5 points plotted correctly (ignore (0,0) +< 1 small square (2) ecf
on table

4 points plotted correctly £< 1 small square (1)

3 or less points plotted correctly £< 1 small square (0)

Best fit curve through (0,0) £< 1 small square (1)

Don’t accept double, thick, disjointed, whispy curves

(b)

At 30 mph stopping distance = 22 or 22.5 m or 23 m (ecf) (1)

At 20 mph the stopping distance = 12m (ecf) (1)

12mis less than 15m or 12m is less than the distance after the
bend or there is a 3m gap so less chance of a collision (1)

Question 9 total

© WJEC CBAC Ltd.
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Marks Available

. Marki i
Question arking details AO1 | AO2 | AO3 | Total | Maths | Prac
10 | (a) Half-life is too short / only 13 hours (1) Don’t accept very short or
shorter
So will decay [too] quickly [to treat cancer] / will need replacing 2 2
frequently / doesn’t last long enough [to treat the cancer] (1)
(b) Half-life is longer / decays more slowly (1)
[Combination of beta and] gamma will be more penetrating (1) 2 2
(c) 80 days = 10 half-lives (1)
Series of halving starting from 1 or 100 % or 1000 e.g.
1—>l—>1—>letc(1)
2 4 8
Answer = Lso 80 days is long enough or it will not trigger
1024 3 3 3
the monitors (1)
Question 10 total 0 4 3 7 3 0

© WJEC CBAC Ltd.
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 4 0 0 4 0 0
2 3 2 0 5 3 0
3 3 2 0 5 5 0
4 3 2 2 7 4 7
5 7 3 0 10 0 2
6 0 7 0 7 3 7
7 9 0 0 9 0 0
8 2 5 6 13 3 13
9 1 7 5 13 8 0
10 0 4 3 7 3 0
TOTAL 32 32 16 80 29 29

3420U20-1 WJEC GCSE Physics - Unit 2 MS S19/DM
15
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PMT

Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
1. | (@) (i) Gravity 1 1
(i) Pressure 1 1
(b) (i Supergiant (1)
Neutron star (1) 2 2
(i) Space (1)
Solar system (1) 2 2
Question 1 total 6 0 0 6 0 0

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
2. | (a) 6 points plotted correctly to within <1 small square division (2)
5 points plotted correctly to within <1 small square division (1)
4 or less points plotted correctly to within <1 small square
division (0) 3 3 3 3
Straight line of best fit from plotted points (1) N.B. doesn’t need to
extend to the x-axis
(b) | (i) 10£1 [cm] 1 1 1 1
Don’t accept 0
iy |1 16 £ 1 [cm] 1 1 1 1
Il | 6 [cm] ecf i.e. difference between previous 2 answers 1 1 1 1
Don’t accept negative answer
iii
(i) Substitution: 3 (1) 1
6 ecf 1 2 2 2
Spring constant = 0.5 [N/cm] (1)
(iv) Stays the same 1 1 1 1
Question 2 total 1 8 0 9 9 9

© WJEC CBAC Ltd.
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PMT

Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
3. | (a) Substitution: moment = 80 x 0.25 (1) 1

=20 [Nm] (1) 1 2 2
(b) Greater distance or longer distance (1)

so moment will be greater OR less force [for same moment] (1)

Accept relevant numerical data (1) with explanation (1) > 2

Accept longer length

Don’t accept longer spanner or reference to momentum

Question 3 total 1 1 2 4 2 0

Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
4. | (a) [Very] high temperatures (1)
[Very] high pressures (1)
; 2 2

Don’t accept heat
(b) *Mye + 1n

2 (1) 0 (1) 1 2 3

Question 4 total 3 2 0 5 0 0
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
5. | (a) (i) X - weight (1) accept force of gravity or gravitational
Y — air resistance (1) accept drag 2 2
(i) X — stays the same (1)
Y —increases (1) 2 2
(b) | (i) Smaller than 1 1
(i) Equal to 1 1
(c) (i) Substitution: v =[0 +] (10 x 2) (1) 1
=20 [m/s] (1) 1 2 2
ii
(i) Selection of: x = (u +V)t (1) can be implied 1
Substitution: L°o120€¢h) 5 4 1
=20 [m] (1) 1 3 3
Question 5 total 7 4 0 11 5 0

© WJEC CBAC Ltd.
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PMT

Question Marking details Marks available
AO1 AO2 AO3 Total Maths Prac
6. | (a) (i) Remove all dice with 6 [facing up] or count all dice with 6 [facing 1 1 1
up]

Accept remove all decayed nuclei

(i) Throw remaining dice again or repeat with remaining dice or 1 1 1
remove the sixes and repeat

Accept throw the dice that are left or keep throwing the dice
taking out sixes every time

(iii) |1 | 1in6or ¢orequivalent fraction e.g. 7 1 1 1 1
Accept 16.67 % or 17 % or 0.167

I |40 ecf 1 1 1 1

(b) | @) 172 1 1 1 1
(i) 120 Don't accept 122 1 1 1 1

(iii) 4 [throws] ecf 1 1 1 1

Don’t accept with ecf any answer above 5 or 4.1 [throws]

Question 6 total 2 5 0 7 5 7

© WJEC CBAC Ltd. 7
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
7. | (a) (i) 30 [m/s] 1 1 1
(i) Substitution: 30 ect (1) 1
= 2 '
20 [m/s ] (1) 1 2 2
(b) (i) Indicative content

AB — During the first 2.5 s there is uniform / constant acceleration
from 0 to 40 m/s.

BC — Between 2.5 and 3 s there is uniform / constant
deceleration from 40 to 20 m/s. 3 3 6 3
CD - After 3s the car travels at constant speed of 20 m/s for
1 second.

5—6 marks

Comprehensively describes all three parts of the motion in detail
and includes all values relevant to the motion.

There is a sustained line of reasoning which is coherent,
relevant, substantiated and logically structured. The candidate
uses appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3—-4 marks

Comprehensively describes two of the parts of the motion in
detail with some values or limited description of all three parts
with some values included.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology and
some accurate spelling, punctuation and grammar.

© WJEC CBAC Ltd. 8
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PMT

Marks available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

1-2 marks

Gives a limited description of one or two parts of the motion or
description given of all parts with no data included.

There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure.

The candidate uses limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.

0 marks
No attempt made or no response worthy of credit.

ii [
0 speed = ISANCE i olied (1) ]
time
Substitution: speed = 84—5 (1) 1
Speed =21.25 or 21.3 or 21 [m/s] (1) 1 3 3
Question 7 total 5 7 0 12 9 0

© WJEC CBAC Ltd. 9
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
8. | (a) (i) Expanding 1 1
(i) A single point 1 1

(b) | () Any 2 x(1) from:
- same number in both
- same pattern or accept same distance apart
- red shifted in B / shifted to the right in B / longer wavelengths

inB.
2 2
Accept closer to the left in A or shorter wavelengths in A
(i) Xis further away (1)
X is moving faster (1) 5 5
Accept converse and diagram B for X
Question 8 total 2 0 4 6 0 0

© WJEC CBAC Ltd. 1 0
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Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac

(a) Alpha — helium nucleus (1) Treat 2 protons and 2 neutrons as neutral
Beta — [fast moving] electron (1) 3 3
Gamma — em wave (1)

b [ 18

®y 10 — = 0.6 [counts per second] 1 1 1 1
30

(i) Measure for longer (1)
Repeat (1) 2 2 2
(iii) [More] radon (1)

Due to granite or different types of rock (1)
Alternative: 2 2
[More] cosmic rays (1)
Due to high altitude (1)

() | @ Alpha Beta Gamma

Source 1 N N Y
Source 2 Y (1) Y (1) N (1)

Award 1 mark for source 1 row being correct 4 4 4
Accept ticks and crosses for Y and N

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(i) Lead or concrete [absorber] should be included (1)
To confirm that gamma [is emitted] (1) 2 2 2
OR

Reduce distance between source and detector (1)
To detect alpha (1)

OR

Use thick aluminium (1)

To confirm no beta is emitted by source 1 (1)

Question 9 total 5 1 8 14 1 9

© WJEC CBAC Ltd. 1 2
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac

10. | (a) (i Ticks in boxes 3 and 4 i.e.

A year on Earth is about 4 times longer than a year on Mercury.
Mercury orbits the Sun with a speed around 10 times greater
than Pluto.

N.B. Deduct 1 mark for each additional tick

(i) Pluto has the smallest mass or Pluto has the smallest diameter 1 1
or Pluto is smaller than our moon

Accept relevant use of data or Pluto is much smaller than the
other planets

(iii) Distance between 1.53 and 5.19 [units] 1 1 1

(b) Earth has largest mass (accept biggest) (1)

and shortest day [so agree] (1)

OR

Mercury has smallest mass (1)

and longest day [so agree] (1)

OR

Mars and Earth have similar day length (1)

and Earth has [much] bigger mass [so disagree] (1)
OR

Venus has larger mass (1)

and [much] longer day than Mars [so disagree] (1)
OR

Venus and Earth have a similar mass (1)

But Venus has [much] longer day [so disagree] (1)

© WJEC CBAC Ltd. 1 3
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
Accept the following:
Earth has largest mass [of the rocky planets] (1)
but Jupiter/gas giants have shortest day length [so disagree] (1)
OR
Jupiter is not a rocky planet / is a gas giant / the gas giants (1)
but has (have) the shortest day length [so disagree] (1)
N.B. Only award marks for reference to day length on Jupiter if it
is clear that there is a comparison to rocky planets.
Do not accept Jupiter has the shortest day length alone.
Question 10 total 0 4 2 6 1 0

© WJEC CBAC Ltd.
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Prac
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3420U20-1 WJEC GCSE Physics — Unit 2 FT MS S22/CB
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt

© WJEC CBAC Ltd. 2



WJEC GCSE - June 2023 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(a) N1 N2 N3
v
v
v
d 3 3
Award 1 mark for each correct row
Ignore any ticks in row 1
More than 1 tick in a row no marks can be awarded
(b) | (i) Substitution: v=[0 +] 10 x 1.2 (1) 1
=12 [m/s] (1) 1 2 2
(ii) Substitution: x = ZH2ED 5 1.2 (1) 1 1
=7.2[m] (1) 2 2
Question 1 total 5 2 0 7 4 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

2 | (a)

: 133
Box2i.e. ;.Cs

1

(b)

Box 3 i.e. the number of neutrons and protons is unbalanced

(ii)

Box 2i.e. B

(iii)

Box 3 i.e. It is a high energy electron

80

(ii)

Activity will be a quarter / 40 (1) ecf

because 2 half-lives / halves again / it is another 30 years (1) so
disagree

Conclusion must be present to award 2 marks

Award 2 marks for: 160 to 80 to 40 so disagree

Question 2 total

© WJEC CBAC Ltd.
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Questi Marking detail Marks available
uestion arking details
g AO1 AO2 | AO3 Total Maths Prac
3 |(a) Extraction of any correct pair of readings from the graph e.g. %(1)
=40 [N/m] (1) 2 2 2 2
(b) [ |I |C 1 1 1 1
I | E 1 1 1 1
| E 1 1 1 1
IV | D 1 1 1 1
(i) Straight line through the origin (1)
That passes through the point (4,8) (1) 2 2 2 2
Question 3 total 0 4 4 8 8 8

© WJEC CBAC Ltd. 5



WJEC GCSE - June 2023 - Mark Scheme - Question Paper thealevelphysicstutor.com

PMT

Marks available
Question Marking details
AO1 AO2 | AO3 Total Maths Prac
4 | (a) As distance increases, the speed decreases (1)
At a decreasing rate / by decreasing amounts / in a non-uniform 2 2
way (1)
(b) 35 [km/s]
30 [AU] accept 29.8 or 29.9 [AU] 2 2 2
(c) Uranus 1 1 1
(d) Distance from Earth to the Sun 1 1
(e) 18 km/s is between 24.1 and 13 (1)
10 AU is {not between 1.5 and 5.2 / between Saturn and Uranus}
(1) Accept should be a number quoted between 1.5 and 5.2
Agree with Paula_and disagree with Owain (1) 3 3 2
Question 4 total 0 6 3 9 5 0

© WJEC CBAC Ltd. 6
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

5 | (a)

Ticks in boxes alongside statements 2, 4 and 5 i.e.

The proton numbers of barium and krypton add to give the proton
number of urainium-235.

During the second round of fission, another 9 neutrons are
released.

During the second round of fission, another 6 product nuclei are
created.

Lose 1 mark for each additional tick

(b)

(i)

Moderator (1)
absorb (1)

(ii)

Control (1)
one (1)

(iii)

Control (1)
reactor (1)

Question 5 total

© WJEC CBAC Ltd.
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Marks available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

6 |(@ () [35[m]

1 1 1
(i) | 60 [km/h] ] ] ;
(i) | 80 [km/h] ] ] ]

(iv) | [Alert driver — thinking distance =] 25 [m] (1)

[Tired driver — doubles to] 50 [m] (1)

[Braking distance of 20 m stays the same giving stopping distance of]
70 [m] (1) so disagree 3 3
To award 3 marks the conclusion must be present

(v) 25 seen anywhere (1)
17 seen anywhere (1)

Time = 1.47 [s] (1) 3 3 3
(b) Thinking distance Braking Stopping | Impact speed
distance distance 3
Stays the same (1) | Increases (1) | Increases | Increases (1) 2 1

© WJEC CBAC Ltd. 8
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

(c)

Action

Seat belt

Crumple zone

Increases the time
of the collision

Reduces force on
the car

Prevents driver
continuing through
the windscreen

v (1)

Ignore any ticks in row 1

More than 1 tick in a row no marks can be awarded

Question 6 total

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

Indicative content:

Set-up

Use the optical pin and cork to suspend the ruler from its mid-point.
Add plasticine to one end of the metre ruler so that it is balanced.
Use cotton loops to attach the weights to the ruler.

Taking measurements

Hang a 100g mass / 1N at one end of the ruler.
Hang a 200g mass / 2N on the other side.

Move it until balance is achieved.

Record the distances of the masses from the pivot.
Repeat for additional masses and distances.

Analysis

Calculate the clockwise and anticlockwise moment for each mass using
the following equation (100 g = 1 N): moment = F d

Determine if the Principle of Moments is satisfied for each.

5—6 marks

Description of the apparatus set-up, method and analysis.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.

3—-4 marks

Description of 2 out of 3 of the apparatus set-up, the method or the
analysis or a limited description of all 3.

There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure. The candidate
uses mainly appropriate scientific terminology and some accurate
spelling, punctuation and grammar.

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

1-2 marks

Description of 1 out of 3 of the apparatus set-up, the method or the
analysis or a limited description of 1 or 2 areas.

There is a basic line of reasoning which is not coherent, largely

irrelevant, supported by limited evidence and with very little structure.

The candidate uses limited scientific terminology and inaccuracies in
spelling, punctuation and grammar.

0 marks
No attempt made or no response worthy of credit.

Question 7 total

© WJEC CBAC Ltd.
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Marks available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

8 | (a) Risk — {damage cells / cause mutations / ionises cells} when
handling (1) Don’t accept causes cancer

Control measure — limit exposure time / use tongs / shielding when
not in use / source directed away from teacher [and student] (1) 2 2 2
Don’t accept wear gloves or goggles or use tweezers

(b) | (i) Paper has no effect on count rate 1 1 1
Don’t accept alpha is low penetrating or alpha is stopped by paper

(ii) Count rate drops at aluminium so beta present (1)
Count rate drops [again] at lead so gamma present (1)
Award 1 mark only for count rate drops at aluminium and lead 2 2 2
Don’t accept aluminium absorbs beta or lead absorbs gamma
without reference to count rate

(iiiy | 1 Radon / cosmic rays / rocks / food and drink / buildings / nuclear 1 1 1
power stations / medical uses

Accept Sun or stars

Don’t accept X-rays or Big Bang or CMBR

II' | [Measure the background radiation and] subtract background from 1 1 1
all readings
Accept a numerical value taken away

Question 8 total 4 0 3 7 0 6

© WJEC CBAC Ltd. 1 2
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Marks available
Question Marking details
AO1 AO2 | AO3 Total Maths Prac
9 a
@ Substitution: m = 10000 (1) 1
10 1 2 2
=1 000 [kg] (1)
(b) | (i) 5000 -2 000 (1)
=3 000 [N] (1) 2 2 1
i f
(i) Substitution: > 200 €T ) ]
1000 ecf ’
=3(1)
m/s? (1) 1 3 2
(iii) |1 Resultant force decreases (1)
because {air resistance / drag / friction / resistive forces} increases 2 2
(1)
I Decreases 1 1
(c) | (i) {Energy losses / energy transfers / work done / heat losses} due to 1 1
{air resistance / drag / friction / resistive forces}
Accept no energy had been lost due to friction [at the top of the hill]
i 72000
(W Substitution: (1) 1
=4 800 [N] (1) 1 2 2
Question 9 total 4 9 0 13 8 0

© WJEC CBAC Ltd.
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Question AO1 AO2 AO3 TOTAL MATHS PRAC
1 5 2 0 7 4 0
2 3 2 2 7 1 0
3 0 4 4 8 8 8
4 0 6 3 9 5 0
5 6 3 0 9 1 0
6 4 6 4 14 6 0
7 6 0 0 6 0 6
8 4 0 3 7 0 6
9 4 9 0 13 8 0
TOTAL 32 32 16 80 33 20

3420U20-1 WJEC GCSE Physics — Unit 2 FT MS S23/CB

© WJEC CBAC Ltd.
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
1 a 2 2
(@) Kinetic energy Ball held above the ground
Elastic energy Stretched rubber band
Gravitational potential energy Ball rolling along level ground

3 correct — 2 marks
1 or 2 correct — 1 mark

(b) | () Work done =2 x 100 (1) 1
Work done = 200 [J] (1) 1 2 2
(ii) 200 ecf (1)
JorNm (1) 2 2
Question 1 total 5 1 0 6 2 0

© WJEC CBAC Ltd.
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
2 @ | (i) Fusing 1 1
(ii) Balanced 1 1
(b) | (i) Protostar (1)
Supergiant (1)
Neutron star (1) 3 3
(i) Tick in box 2 i.e. 1 1
Heavy elements are returned to space
Question 2 total 6 0 0 6 0 0

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
3 (a) (i) Increase (1)
Momentum (1)
Decreases (1) 3 3
(ii) Crumple zone / seat belt / roll cage / side impact bars / 1 1

child safety seat / head rests
Accept child locks
Don’t accept any reference to brakes / tyres

(b) This reduces {air resistance / drag} (1) Don’t accept wind resistance
Making the car [more energy] efficient or to reduce fuel costs (1) 2 2
Accept allows the car to go fast

Question 3 total 6 0 0 6 0 0

© WJEC CBAC Ltd.
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Marks available
AO1 AO2 AO3 Total | Maths Prac
4 | (a) (i) 550 - 555 1 1 1

Question Marking details

(ii) [Galaxy] D (1)
[The absorption lines] {have the greatest red shift / longest wavelength / 2 2
moved most to the right / red} (1)

(iii) [The universe is] expanding / started with the Big Bang 1 1
Accept started at a single point
Don’t accept it's moving away

(b) [Only] helium is present or there is no iron present (1)
[Only] line at 587 [units] or there is no line at 527 [units] (1) 2 2
Question 4 total 0 4 2 6 1 0

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
5 (@) | () Momentum =40 x 2 (1) 1
Momentum = 80 [kgm/s] (1) 1 2 2
(i) 150 + 80 (ecf) = 230 [kgm/s] 1 1
(iii) 230 (ecf) [kgm/s] 1 1
(iv) . 230ecf
Velocity = (1) 1
Velocity = 2.56 or 2.6 [m/s] (1) 1 2 2

Answer only of 2.5 or 2.55 [m/s] award 1 mark

(v) X =%2(2.56 (ecf) + 0) x 25 (1) 1
x=32[m] (1) 1 2 2
Answer only of 33 [m] award 2 marks
(b) Abi’s momentum {doubles / is 300 [kgm/s]} (1)
Rachel’'s momentum {stays same / is 80 [kgm/s] / hasn’t doubled} or 2 2

Rachel’s velocity hasn’t doubled (1) [so incorrect]

Accept total momentum = 380 [kgm/s so disagree] (2)

Award 2 marks for to double the total momentum {Rachel’s / both}
velocities must double

Question 5 total 4 4 2 10 6 0

© WJEC CBAC Ltd.
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Marks available

Or

Thinking distance is proportional to speed (2)

Or

If the speed doubles, the thinking distance doubles OWTTE (2)

Or

For every 10 mph increase in speed, thinking distance increases by 3m
(2)

Treat as neutral any reference to braking distance

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
6 |(a) [9+14=]123[m] (1) 1 1
(b) As the speed increases, the thinking distance increases (1)
{at a constant rate / linearly / proportionately} (1) 2 2 2

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
(c) Indicative content:
Thinking distance is the distance travelled in the driver’s reaction time.
Braking distance is the distance travelled while braking. 6 6
Factors: Thinking distance is affected by alcohol, drugs, tiredness, use
of mobile phone and the speed of the car.
Braking distance is affected by the condition of the road, the condition
of the brakes and tyres and the speed of the car.
5 — 6 marks
Correctly describes what is meant by both distances and gives some
correct examples of the factors affecting each of them.
There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.
3 — 4 marks
Correctly describes what is meant by one of the distances and gives
correct examples of the factors affecting that distance OR gives a
partial description of both with some factors.
There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure. The candidate
uses mainly appropriate scientific terminology and some accurate
spelling, punctuation and grammar.
1-2 marks
Correctly describes what is meant by one of the distances OR gives
correct examples of the factors affecting that distance OR gives some
factors that can affect either distance.
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little structure.
The candidate uses limited scientific terminology and inaccuracies in
spelling, punctuation and grammar.
0 marks
No attempt made or no response worthy of credit.
Question 6 total 6 3 0 9 2 0

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
7 |(a) | () 4 (1)
2(1) 2 2 2
(ii) 1(1)1(1)
1(1)2(1) 4 4
(iii) [Very] high temperatures (1)
[Very] high pressures (1) 2 2

Accept hard to contain
Don’t accept heat

(i) Moderator / graphite 1 1
Accept water

(iii) So neutrons can be absorbed [by other uranium nuclei] or to cause 1 1
fission
(iv) To absorb neutrons or to stop the reaction getting out of control or to 1 1

control the {speed / temperature} of the reaction OWTTE

Question 7 total 5 7 0 12 2 0

10
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
8 | (a) (i) 75 x 16 = 1200 [MBq] 1 1 1
(ii) Halving 1200 (ecf) or 16 at least once (1)
1200 (ecf) x ¥2 x ¥2 = 300 [MBq] (1) 2 2 2
(b) Too short a half-life or decays too quickly or doesn’t last long
enough or pellet would need replacing (1) 2 2
so wouldn’t kill enough [cancer] cells (1)
Question 8 total 0 5 0 5 3 0

11
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

9 |(a) (i)

Aberystwyth has less radon than Penzance but more than Chester (1)
OWTTE

and the pie chart for location A has less radon than location C but
more than location B (1) [so Adam is correct]

30
—=0.5[cps
60 [cps]

15

(iii)

Man-made sources are only 14.3% or 14.5% (1)

this is lower than natural sources (1) ORA so disagree
Conclusion must be present to award both marks

OR

Radon [is a natural source and it] is 50% (1)

So man-made sources can’t be more than 50% (1) so disagree
Conclusion must be present to award both marks

OR

Correctly named sources of natural radiation are stated with
percentage stated (1)

So there is a larger proportion from natural sources (1) so disagree
Conclusion must be present to award both marks

Attempt at adding her total dose (1)
Total dose is 2.7 + 0.18 + 2 x 0.09 + 0.005 + 6.6 = 9.665 [units]
[this is less than 20] so it is still safe [for her to work with radiation] (1)

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
(ii) {16 hours of flying / 2 flights} (1)
gives the same [exposure] as a power station worker [gets in one 2 2
year] (1) [so disagree]
OR

3 or more flights or more than 24 hours of flying (1)
gives more [exposure] than a power station worker [gets in one year]
(1) [so disagree]

Accept:

In 1 year airline pilots receive 32.85 [units] (1)

gives more [exposure] than a power station worker [gets in one year]
(1) [so disagree]

Question 9 total 0 2 8 10 3 2

13
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
10 | (a) (i) [Freya is incorrect,] there is an anomaly (1)
and should not be included (1) 2 2 1 2
7.6+8.0

Award 1 mark for T= 7.8 [s]

(i) Data is not repeatable because repeats are quite far apart (1)
OR 1 1 1
It is repeatable because the repeats are close to each other (1)
OR

It is repeatable apart from 20cm (1)

(b) Timing [moving object] or reaction time or difficult to {start / stop} the
stopwatch on time (1) Accept human error only if qualified 1
Use a slow-motion camera or increase the distance travelled (1) 1 2 2
accept record it / video it / light gates. Don’t accept use lasers or use
your phone

Accept reference to keeping the volume of oil constant OWTTE

(c) (i) Between 6.8 [s] and 7.2 [s] 1 1 1 1

(ii) 53-30
12-9 )
=7.67 or 7.7 [cm/s] (1)

(iii) Decreases (1)
To zero (1) 2 2 2
Alternative:

Starts high (1)

Then it stops accelerating (1)

Question 10 total 0 6 4 10 4 10

14
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Question AO1 AO2 AO3 Total Maths Prac
1 5 1 0 6 2 0
2 6 0 0 6 0 0
3 6 0 0 6 0 0
4 0 4 2 6 1 0
5 4 4 2 10 6 0
6 6 3 0 9 2 0
7 5 7 0 12 2 0
8 0 5 0 5 3 0
9 0 2 8 10 3 2
10 0 6 4 10 4 10
Total 32 32 16 80 23 12

3420U20-1 WJEC GCSE Physics — Unit 2 FT MS S24/MLS

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 94

. . . Marks Available
Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
2 [ (@) | (i) The distance travelled by light in one year 1 1
(ii) Distance = 300000 x 500 (1) 1
= 15000000 [km] (1) 1 2 2
(iii) 9 x 15000000 [km] (1) 1
=135000000 [km] (1) y 2 2
(b)
supernova red giant
neutron star white dwarf
1 mark for each correct answer in the correct position (4) 4 4
Question 2 total 7 2 0 9 4 0

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 95

Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(@)

Lead, aluminium, beta, gamma.
All four correct — 3 marks

2 or 3 correct - 2 marks

1 correct — 1 mark

Radioactive decay is a random process.

Mean = 20 (1)

20
— =0.33 [counts/s] (1
50 [ 1(1)

Rocks / cosmic / radon / food

Question 3 total

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 96

Marks Available

Question Marking details AO1 AO2 AO3 | Total | Maths | Prac
@ [ () [ |450[N] 1 1 !
i
(i) Substitution:%oo (1) 1
1 2 2

Acceleration = 7.5 [m/s?] (1)

(b) Indicative content:

Initially, the only force acting on the skydiver is her weight. This
makes her accelerate at 10 m/s%. However, as her speed
increases, the air resistance acting upwards on her increases and
this reduces the resultant downward force on her. Her downward
acceleration thus decreases until she reaches a situation in which
her weight and the upward force of air resistance are balanced. 6 6
She no longer accelerates and travels at a constant speed called
her terminal velocity.

5 - 6 marks

Detailed description of the forces involved relating them to her
motion without omission.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses
appropriate scientific terminology and accurate spelling,
punctuation and grammar.

3 -4 marks

A description of the forces involved, identifying them by name and
relating them in part to changes in her motion.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
The candidate uses mainly appropriate scientific terminology
and some accurate spelling, punctuation and grammar.

1-2 marks

A basic description of the forces is given in which one force is
identified and some attempt is made to identify changes in motion.
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little
structure. The candidate uses limited scientific terminology and
inaccuracies in spelling, punctuation and grammar.

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 97

0 marks
No attempt made or no response worthy of credit.

Question 4 total

© WJEC CBAC Ltd.
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Marks Available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
@ | () Wx20=5xd 1 1 1
(i) All 6 points correctly plotted within %2 small square division (2)
5 points correctly plotted within %2 small square division (1)
1-4 points correctly plotted within £% small square division (0)
Correct straight line of best fit within + %2 small square division of 3 3 3 3
all points (1) Don't accept thick, double, whispy lines
(iii) 2.5[N] 1 1 1 1
(iv) 24 [cm] 1 1 1 1
(v) As d increases, W increases (1) 2 2 2
in proportion / doubling each time d doubles (or similar)(1)
(vi) Repeat readings would not have been necessary (1) 2 2 2
as all of the results are perfectly along a straight line (1)
(b) Anticlockwise moment =40 x 7 = 280 [Ncm] (1)
Clockwise moment = (10 x 20) + (8 x 10) =280 [Ncm] (1) 3 3 2 3
Claim is correct because moments are the same (1)
1 7 5 13 8 12

Question 5 total

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 99

. . . Marks Available
Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
6 [(@) | (i) Slow down the neutrons 1 1
(ii) Absorb neutrons 1 1
(iii) Absorb radiation 1 1
(b) | (i) [Nuclear] fission 1 1
(i) Barium OR krypton 1 1
(c) 1. The waste is very radioactive (1) 2 2
2. The waste has a long half-life (1)
Question 6 total 7 0 0 7 0 0

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 100

Marks Available

Question Marking details AO1 AO2 AO3 | Total | Maths | Prac
71@ 10 14 [m/s] 1 1 1
(il 26.5[m] 1 1 1

(®) | () Substitution: ~>: (1)
25

Time = 0.748 [s] (1)

1 2 2
(i) 70.7 -18.7 (1)
Distance = 52.0 [m] (1) > > 2
(c) | (i) Ice / wet / oil on road / poor brakes / bigger speed / worn tyres 1 1
(i) Line over-drawn along the inner spiral on the diagram 1 1

Question 7 total 2 4 2 8 6 0

© WJEC CBAC Ltd.



WJEC GCSE - Specimen None - Mark Scheme - Question Paper

thealevelphysicstutor.com

GCSE PHYSICS Sample Assessment Materials 101

Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(@)

0.16 [s]

1

1

1

(b)

Selection and substitution: 100 (1)
9.58

Speed = 10.44 (1)
Unit = m/s (1)

They need strong leg muscles / big muscle mass relative to
body weight (1)
which are needed to exert a large force on the ground (1)

(d)

Continuous line from (0,0) to (60,12.4) (1)
Line has decreasing gradient (1)
Any line showing small decrease in speed beyond (80,12.4) (1)

Question 8 total

wiw

O w

oW

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 102

. . . Marks Available
Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac

9 | (a) The ball decelerates as it rises until it comes to a stop vertically

(1)

then it accelerates as it falls (1)

because gravity pulls down on it (1) 3 3
(b) | (i) Change in momentum = 0.16 x (0 —40) (1) 1
= [-]6.4 [kg m/s] (1) 1 2 2
(ii) Selection and substitution:
1
S;: (1) ecf
= 16 [N] (1) 1 2 2
(iii) 32 [N] ecf 1
(c) Bend knees on landing (1)

Increases time to stop (1)
which decreases the force on legs (1)
Question 9 total 2 6

wiw

11 5 0

© WJEC CBAC Ltd.
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GCSE PHYSICS Sample Assessment Materials 103

FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TMO‘J&API(' MATHS PRAC
1 2 S) 0 7 0 0
2 7 2 0 9 4 0
3 2 2 3 7 2 0
4 7 2 0 9 3 0
5 1 7 S) 13 8 12
6 7 0 0 7 0 0
7 2 4 2 8 6 0
8 2 4 3 9 6 0
9 2 6 3 11 5 0

TOTAL 32 32 16 80 34 12

© WJEC CBAC Ltd.
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
1 | (@) Get other groups or different people [e.g. students] to carry out
experiment (1)
If the data collected is similar [then it's reproducible] (1) [Independent 2 2 2
mark]
(b) Drop number 2 or time = 1.10 seconds identified. 1 1 1
If two times identified — 0
(c) 1.48 + 1.52 + 1.54 + 1.46)/4 [or 6.00/4] (1) Without anomalous value
ecf 2 2 2 2
=1.50 [s] (1) [Accept 1.5]
Possible answers applying ecf
562s >141s
558s >1.40s
556s —>1.39s
564s—>141s
If anomaly is included - award 1 mark for correct method/calculation [—
1.42 s] [Accept 1.4]
(d) Substitution: (0 + 14.2) x 1.50(ecf) + 2 (1) 1
=10.65 [m] (1) 1 2 2 2
NB14s—>99m,142s > 10.1m
Question 1 total 1 3 3 7 4 7

© WJEC CBAC Ltd.
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Marks available
Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
2 [ (@ () Boxes 2 and 3 ticked: (1) + (1)
2 2
Note — for each extra tick subtract 1 mark. No negative mark.
(ii) Kepler 11 has same mass as our Sun (1)
Kepler 11 has the [most] similar temperature to our Sun (1) 2 2
Each additional item of data stated — 1 (minimum 0)
(b) | (@) The exoplanet blocks / absorbs some light from the star 1 1
Accept: there is a shadow / eclipse
"The planet doesn't give out light' — not enough
(i) |1 | 2 orbits take 150 [days] or 300-150 [days] (1)
. .. 150 2 2 2
Single orbit = 7 = 75 [days] (1) [Accept 75 — 78 days]
Alternative
4 orbits take 300 [days] (1) [accept 310 days]
Single orbit = 3:%0 =75 [days] (1) [Accept 75 — 78 days]
Il | An extra/different / smaller dip in the intensity line is present [accept: 1 1
reference to an anomaly] or there is a dip at ~160 days
Not just: there is a slight dip
Not: another transit shown
lll | [An absorption spectrum arises because] gases absorb some light (1)
Different gases [accept: elements] [in the planet's atmosphere] have
different black lines / [absorb light at] different wavelength / 2 2
frequencies. (1)

© WJEC CBAC Ltd.



WJEC GCSE - June 2018 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

(c)

(i)

In both systems the temperature decreases with distance / orbit
radius (1)

But In the Solar System Venus is the 2nd planet but the hottest
/Mercury is the first and not the hottest (1) [i.e the nature of the
anomaly must be made clear]

(ii)

0.25-0.26

Question 2 total

13
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Marks available
AO1 AO2 AO3 Total | Maths Prac

3 | (a) The alpha particle / it has two fewer [accept: less] electrons / no 1 1
electrons [Not: just less / fewer electrons]

[Treat 'it' as the alpha particle]

Reference to charge neutral — not credited or penalised

Question Marking details

(b) | @)

Pb / lead (1) 214 (1) 4 4
Bi / bismuth (1) 214 (1)

NB. Additional numbers in the nucleon number box — no mark.
(ii) Z 1 1

Question 3 total 1 5 0 6 0 0

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 | AO2 AO3 Total | Maths | Prac
4 | (a) 25-0
Substitution: a =% (1) 1
1
=1.25 [m/s?] (1) 1
Substitution into F = ma i.e. 5000 [N] = m x 1.25 [m/s?] (ecf) (1) 1 4 4
=4000 [kg] (1)
Alternative
A
Substitution for v and t values from the graph: F = Tp
so F = @(2) [inclusion of m (1), substitution of values (1)]
5000 [N] = m x 1.25 [m/s?] ecf (1)
m = 4000 [kg] (1)
NB. Ecf on acceleration only if it is calculated [even mysteriously losing a
'~ sign]
Penalise mistakes in sign by — 1.
(b) Acceleration would be less [as mass increased] (1) [Not: slower] 1
So the gradient would be less steep [Not: the line AB would be longer] 1 2 1
(1)
(c) (i) If the [external] forces on an object are balanced/zero resultant force
[accept: equal and opposite ] (1) 2 2
the object moves at constant velocity [or speed in a straight line] or is
stationary / acceleration zero / uniform motion in a straight line (1)
(i) The velocity [accept: speed] is constant / is 25 m/s [accept: it has 1
reached its terminal velocity / it is travelling at terminal velocity] (1) 1 2 1
Resultant force [on bus] = zero / forces [on bus] are balanced (1)
(d) Times at 12.5 m/s: 10 £ 2s and 170 = 2s (1) [or by implication] 1
170 — 10 = 160 [s] (1) [accept 156 to 164 s] 1 2 1
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Marks available

Question Marking details
AO1 | AO2 AO3 Total | Maths | Prac

(e) Total area under graph = total distance travelled by bus (1) [Award on 1

attempt to calculate total area under graph, not 25 x 190 ! : use of

trapezium rule, or multiple areas] 1

Substitution: (0.5 x 20 x 25) + (25 x 130) + (0.5 x 40 x 25) 1

Or 0.5 x (130 + 190) x 25 (1)

= 4000 [m] (1) Other distances between 3900 m and 4 100 m — 2 marks 1

up to this point] 1 S 4

v =M =21.1[m/s] (1) [20.5 — 21.6 m/s from above]

190
Horizontal line at 21 m/s ecf (1) Tolerance * V2 square. Ignore any parts
of the line with t > 190 s & don't penalise slightly shorter lines

Alternative:
Use of equations of motion:
X=(V+U)t £+ (v+u)t ™)
2 2
+ +
Substitution: x:(25 0 x 20 +(25 x130) +(0 29) x40 (1)

= 4000 [m] (1) Other distances between 3900 m and 4 100 m — 2 marks

up to this point]

. 4 000( ecf
190

Horizontal line at 21 m/s ecf (1) Tolerance + %2 square. Ignore any parts
of the line with t > 190 s & don't penalise slightly shorter lines

=21.1 [m/s] (1)

Question 4 total 9 8 0 17 11 0
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

5 (@ @)

Radioactive decay/dice throwing is a random process (1)

A larger number reduces the effect of random variations [accept
anomalous results] / gives more accurate value of half-life / reduces
effects of random errors / large sample improves confidence in trend /
improves confidence in results (1)

Ticks in 2" 3" and 5" boxes i.e. 3 x (1)
Note - For each extra tick subtract 1 mark. No negative mark.

Represents a non-radioactive material present [accept background
[count].

Would always be 20 higher / would never go below 20

(b) | ()

5; = 7 half-lives (1)
68—34—17—-8.554.25—52.13—1.07—0.54 (1 for halving the mass 7
times ecf) or 2—? ecf on number of half lives

0.5 [mg] to 1sig fig (1) [Do not accept 1 mg]

(ii)

Lead absorbs / blocks [all] the beta [radiation] [emitted from the
strontium] (1)

Lead reduces the gamma radiation (1)

This reduces the exposure / received dose / amount of radiation /
harm [to the scientist] (1)

Question 5 total

13

© WJEC CBAC Ltd.

PMT



WJEC GCSE - June 2018 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

6 | (a)

Indicative content:

Description of fission

1. A heavy nucleus, such as U-235, captures a slow neutron, splits
into lighter nuclei (fission fragments), releases energy and excess
neutrons

2. The fission reaction can be controlled safely with boron control
rods, which absorb excess neutrons

3. A moderator is needed to slow down the neutrons so they can
cause further fission events in a chain reaction

Description of fusion

4. Two light nuclei, such as heavy hydrogen, collide and fuse
producing helium and releasing energy

5. The process requires very high temperature and pressure, making
it very difficult to contain.

Comparison

6. Nuclear fission is splitting of nuclei; fusion is joining of nuclei.

7. Currently fission is used for energy generation but fusion reactors
have not yet been built.

8. Badly-controlled fission reactors can overheat and cause meltdown
/ breach their containment; fusion reactors will be much safer and
shut down automatically.

9. Fission products are long half-life radioactive materials and require
safe storage; Fusion does not produce long half-life radioactive
waste

10. Per kilogram, fusion releases more energy than fission

5 — 6 marks

Detailed description of both fission and fusion reactions and significant
comparisons.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.

6
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
3 — 4 marks
Outline description of both fission and fusion reactions with some
comparison.
There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure. The candidate
uses mainly appropriate scientific terminology and some accurate
spelling, punctuation and grammar.
1-2 marks
Some points made from any parts of the indicative content.
There is a basic line of reasoning which is not coherent, largely
irrelevant, supported by limited evidence and with very little structure.
The candidate uses limited scientific terminology and inaccuracies in
spelling, punctuation and grammar.
0 marks
No attempt made or no response worthy of credit.
(b) 6.2x10"
Substitution: ;ﬂ =2.2x10"with n =18 (2) [n=18 — (1)] 1
2.82x10
1 2 2
Question 6 total 7 1 0 8 2 0
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

7 (@) | @)

Scales on y-axis multiples of 2, scale on x-axis multiples of 5 (1)
[NB. Points must occupy at least half of each axis]

5 points plotted correctly to within <1 small square division (2)

4 correct (1) 3 or less (0)

Best fit line drawn to within <1 small square division - line need not
extend to the x-axis.(1)

(ii)

5 (or accept reading from candidate's graph)

(b) | ()

Use of area under the graph or W =% Fx (1)
Substitution: 0.5 x 15 x 102 x 12 (1)

=0.9(1)
Only 90 (without working) on the answer line — 1 mark
Joules / J (1) or N m [but not kJ etc.]

Alternative:
Use of W = mean force x distance (1)
=(Mx15x10'2 (1)

=09 (1)
Only 90 (without working) on the answer line — 1 mark
Joules / J (1) or N m [but not kJ etc.]

[Work done =] KE = 0.9 [J] (1) (ecf from (i))
0.9 ecf

0.5x55x10°°
v =5.7 m/s too fast / doesn't meet guidelines (1) (ecf)

Manipulation and substitution: v? = [or euqiv] (1)

(iif)

Plane has less KE (1)...
... because some energy [from spring system] ‘wasted’/not transferred
to plane [not: air resistance] (1)

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total | Maths | Prac
(iv) Momentum also takes account of mass / momentum = mv (1)
Heavier object with same velocity [accept: speed] / 4 m/s has more o >

momentum / even a lower velocity [accept: speed] could have more
momentum = more dangerous (1)

Question 7 total 6 9 1 16 1 12

13
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Question AO1 AO2 AO3 Total Maths Prac
1 1 3 3 7 4 7
2 3 3 7 13 3 0
3 1 5 0 6 0 0
4 9 8 0 17 11 0
5 5 3 5 13 3 7
6 7 1 0 8 2 0
7 6 9 1 16 11 12
Total 32 32 16 80 34 26

3420UB0-1 WJEC GCSE Physics - Unit 2 HT MS S18/DM
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt
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Marks Available

ti Marking detail
Question arking detaf’s AO1 | AO2 | AO3 | Total | Maths | Prac
(a) (i) Straight line through origin shows a proportional relationship (1)
so true for thinking distance but not braking distance (1) 2 2
OR
Braking distance is a curve so it isn’t true (1)
Thinking distance is a straight line through the origin so true (1)
Accept answers based on data
(i) 40 mph converted to 18 m/s (1) 1
Distance of 12[m] seen anywhere (1) 1
Answer = 0.67 [s] (1) 1 3 3
Award 2 marks for an answer of 0.3 [s]
(iii) Speed (mph) [0 |20 |30 40 | 60 70
Total stopping |0 |12 | 22 or 36 | 72o0r | 950r
distance (m) 22.5 or 72.5 95.5 or > > >
23 or73 | 96
5 or 6 correct (2) 3 or 4 correct (1) 1 or 2 correct (0)
(iv) 5 points plotted correctly (ignore (0,0) £< 1 small square (2) ecf
on table
4 points plotted correctly £< 1 small square (1)
3 or less points plotted correctly £< 1 small square (0)
Best fit curve through (0,0) £< 1 small square (1) 3 3 3
Don’t accept double, thick, disjointed, whispy curves
(b) At 30 mph stopping distance = 22 or 22.5 m or 23 m (ecf) (1)
At 20 mph the stopping distance = 12m (ecf) (1)
12m is less than 15m or 12m is less than the distance after the
. - 3 3
bend or there is a 3m gap so less chance of a collision (1)
Question 1 total 1 7 5 13 8 0
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Marks Available

ti Marking detail
Question arking detaf’s AO1 | AO2 | AO3 | Total | Maths | Prac
(@) Half-life is too short / only 13 hours (1) Don’t accept very short or

shorter

So will decay [too] quickly [to treat cancer] / will need replacing 2 2

frequently / doesn’t last long enough [to treat the cancer] (1)
(b) Half-life is longer / decays more slowly (1)

[Combination of beta and] gamma will be more penetrating (1) 2 2
(c) 80 days = 10 half-lives (1)

Series of halving starting from 1 or 100 % or 1000 e.g.

1—>l—>l—>letc(1)

2 4 8
Answer = Lso 80 days is long enough or it will not trigger
1024 3 3 3
the monitors (1)
Question 2 total 0 4 3 7 3 0
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Marks Available
AO1 | AO2 | AO3 | Total Maths Prac

3 Indicative content: 6 6
Origin of the Universe

Both provide evidence to support the Big Bang when the Universe originated
from a point.

CMBR

At the time of the Big Bang high energy short wavelength em waves were
produced (gamma rays).

Over time as space expanded, these em waves also stretched / became
longer forming microwaves.

The CMBR fills all of space with (nearly) uniform intensity in all directions.
Cosmological red shift

Evidence for the expansion of the Universe since the radiation was emitted.
As the space between galaxies stretches any light moving through space will
also be stretched and its wavelength will increase i.e. be red shifted.

This is revealed in the study of spectra since absorption lines have
increased wavelengths.

Question Marking details

5-6 marks

Detailed description/explanation of cosmological red shift, CMBR and how
they support the origin of the Universe.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The candidate uses appropriate
scientific terminology and accurate spelling, punctuation and grammar.

3-4 marks

Detailed description/explanation of cosmological red shift or CMBR OR
limited description/explanation of cosmological red shift and CMBR.

There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure. The candidate uses
mainly appropriate scientific terminology and some accurate spelling,
punctuation and grammar.

1-2 marks

Limited description/explanation of cosmological red shift or CMBR or
reference to how they support the origin of the Universe.

There is a basic line of reasoning which is not coherent, largely irrelevant,

5
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Marks Available

ti Marking detail
Question arking details AO1 | AO2 | AO3 | Total | Maths Prac

supported by limited evidence and with very little structure. The candidate
uses limited scientific terminology and inaccuracies in spelling, punctuation
and grammar.

0 marks
No attempt made or no response worthy of credit.

Question 3 total 6 0 0 6 0 0
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Marks Available

uestion Marking details
Q g AO1 | AO2 | AO3 | Total | Maths | Prac
4 | (a) (i) Both distances / 20cm and 1.5m / drop height 1 1 1
(i) Reduces effect of anomalies or random errors / identify
anomalies (1) Accept outliers. Don’t accept no anomalies 2 2 2

So the mean is more accurate (1)

(iii) There are variations in the mass of each case (1)
So weighing gives a more accurate value or results (1) > > 5
OR

Variations in the mass of each case is very small (1)
Using the mean will not affect the results (1)

(b) (i) As case accelerates the air resistance increases (1)

until air resistance balances the weight of the case[s] / until the
resultant force is zero / forces become balanced (1) 2
Don’t accept forces are equal or gravity

(i) Measure split times e.g. over each 50cm or 75¢cm (1)
All [split] times should be equal (1) 2 2 5
OR

Drop from >20 cm above pointer / drop from higher point (1)
Check whether it affects the times / check the results are the
same (1)

OR

Use multi-flash photographs / strobe (1)

Check whether [successive] distances are equal (1)
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

e | ()

Substitution: 2.54 =1'—5 (1)
t

Manipulation so t=21'—554= 0.59 [s] (1) Accept 0.6 [s]

Don’t award marks for incorrect substitution

Mass of 250 cases = 100g (1)
Mass of 1 case =0.4g (1)

4x0.4ecfjx10 )

Substitution and conversion:(
000

Air resistance = 0.016 [N] (1)

Answer of 16 N or 0.004 [N] award 3 marks
Answer of 4 N award 2 marks

Alternative:

Mass of 4 cases = 1.6g (2)

=1.6 x 103 kg ecf (1)

Air resistance = 0.016 [N] (1)

Question 4 total

15

15

© WJEC CBAC Ltd.




WJEC GCSE - June 2019 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Marks Available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
(a) Ticks in boxes 2, 3, 4 (-1 for each additional box ticked) (3)
The largest supergiant is Betelgeuse (v')
The radius of a white dwarf is approximately 100 times smaller 3 3
than the radius of the Sun (v')
The hottest star is p Centauri (V')
(b) (i) Currently the temperature is: stated between 5500 — 6 000K (1)
When it becomes a [red] giant its temperature will decrease to:
stated between 3000 - 5000K (1)
When it becomes a white dwarf its temperature will increase to:
stated between 6100 — 30000K, so disagree (1) 3 3 3
Award for 1 mark for stating when it becomes a red giant,
temperature decreases and when it becomes a white dwarf,
temperature increases
(i) Radiation / pressure becomes greater than the gravitational
[force] (1)
So it will expand into a red giant (1)
In the final stage the radiation / pressure becomes smaller [than
the gravitational force] so it contracts into a white dwarf (1) 3 3
(c) During the supernova stage in the life cycle of a large star (1)
material [including heavy elements] is returned into space (1)
The solar system originated from the_collapse of a cloud of gas 3 3
and dust from such an event (1)
Question 5 total 6 3 3 12 3 0
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Marks Available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

6 | (a) Graphite / moderator slows the neutrons down (1)
so they can be absorbed [by uranium atoms] (1)
Boron / control rods absorb fission neutrons (1)
so only 1 causes further fission / keeps the reaction at constant 4 4
rate or converse (1)

(b) | (i) 2(1)
In (1) 2 2
Award 2 marks for jn+n

(i) [The absorption of a neutron] makes the nucleus unstable (1)
due to an imbalance between the numbers of neutrons and

2 2
protons (1)
Accept U-236 produced or increases the mass number
e | (i) ST — %Y (1) 1
+ 9B (1) [accept ‘e] 1 2
Treat as neutral the next decay if shown
(i) It takes 75 s to halve the (1)
{number of particles or atoms or nuclei / activity / mass / amount
2 2
of the substance} (1)
Treat as neutral reference to radioactivity
(iii) [No] because half-lives for strontium and yttrium are short (1) 1
so will decay into stable zirconium or a stable product [quickly] 1 2
(1)
Question 6 total 10 4 0 14 0 0

10

© WJEC CBAC Ltd.



WJEC GCSE - June 2019 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

@ | ()

Momentum before = momentum after (1)
provided no external forces act (1)

2

No because of gravity
Don’t accept air resistance

(b)

Some is converted to heat or sound during collision / it's not an
elastic collision / it’s an inelastic collision / the block becomes
deformed (1)

and then into PE as the block swings up (1)

e | (0

PE = KE orimv? = mgh or implied (1)
Vv =2gh (1)

=2x10x0.119 = 2.38 [m?/s?] (1)
Velocity = 1.54 [m/s] (1)
Alternative:
v = u? +2ax or implied (1)
0=u'—-2x10x0.119 (1)
u’=2.38 [m?/s?] (1)
Velocity = 1.54 [m/s] (1)
Award 3 marks for answer of 15.4 [m/s]

Attempt at: momentum of bullet = momentum of block and bullet
(1)

Conversion of 16 g into 0.016 kg (1)

0.016u = 2.516 x 1.54 (ecf) (1)

u=242.2 [m/s] Accept 242.6 [m/s] (1)

Award 3 marks for answer of 0.242 or 1.782 [m/s]

Question 7 total

13
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Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 1 7 5 13 8 0
2 0 4 3 7 3 0
3 6 0 0 6 0 0
4 6 7 2 15 5 15
5 6 3 3 12 3 0
6 10 4 0 14 0 0
7 3 7 3 13 6 0
TOTAL 32 32 16 80 25 15

3420UB0-1 WJEC GCSE Physics -
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Marking abbreviations

The following may be used in marking schemes or in the marking of scripts to indicate reasons for the marks awarded.

cao = correct answer only
ecf = error carried forward
bod = benefit of doubt
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