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PMT

Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
11 @) | (i) Cyan / peacock blue / turquoise 1 1
(i) Magenta [accept purple] 1 1
(b) Spotlight colour Tee-shirt colour 2 2
white red green blue
blue BLACK (1) | black blue
yellow red GREEN (1) | black
(c) X-rays (1) 2 2
Microwaves (1)
Question 1 total 6 0 0 6 0 0

. . . Marks available
Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
21 (@ | (i) Electrons 1 1
(i) Attract (1) 2 2
Repel (1)
(b) Paint droplets spread / repel / even spray (1) 2 2
Paint droplets attracted to car body / less waste / less dripping(1)
Question 2 total 3 2 0 5 0 0
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PMT

Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
3| (@) | () 4He / 3o (ignore y) 1 1
(i) e/ _9B (ignore v) 1 1
(b) 92, 92, 146 3 3
Question 3 total 0 5 0 5 0 0
Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
4 | (a) 2 concentric circles on either side (1) 1
Anticlockwise arrows around left side (1) 1
Clockwise arrows around right side (1) 1 3 3
(b) | (i) Becomes weaker [ignore reference to current] 1 1 1
(i) Reverses [accept changes] direction 1 1 1
(iii) Becomes stronger 1 1 1
(iv) Becomes stronger 1 1 1
Question 4 total 5 2 0 7 0 7
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PMT

Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
5| (a) Ticks in boxes 1, 3 and 4 3 3
Additional ticks: —1 per tick, minimum 0
(b) | (i) Rocket exerts a downwards force on exhaust gases (1) 2 2
which cause an upward force on the rocket (1)
(ii) 1000000 [N] 1 1
i 1000 000 ecf 1
() Substitution: R Rred 1
5000000 1
2 2
(iv) Resultant force increases (1)
Acceleration increases / mass decreases and a=F/m (1) 2 2
...suggestion incorrect present for 2 marks
Question 5 total 4 4 2 10 2 0
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
6| (@) | (i) CD 1
(ii) AE 1 2
(b) | (i) 6 1 1 1
(ii) 270
@ = 45 [cm] (answer) 1 1 1 1
(c) | (i) Number of cycles / waves / wavelengths / oscillations / vibrations 1 1
per second [or per unit time]
i 6 ecf
L (1) [answer to (b)(i)/0.5]
0.5
answer consistent with (b)(i): expect 12 Hz (1) 2 2 2 2
(d) Substitution: 45 (ecf) x 12 (ecf) (1) 1
= 540 [cm/s] (1) 1 2 2 2
(e) Wavelength is double (1)
Frequency is half (1)
Wave speed is the same so disagree (1) 3 3 3
Question 6 total 5 4 3 12 5 9
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PMT

Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
@ | () 25 [m/s] 1 1 1
(i) Don’t agree because it should be 30 [s] [Not just 'more than 10] 1 1
(b) | (i) 10 [s] 1 1
(ii) 15 [m/s] 1 1
iii 15
(i) Recall and substitution: 6(1) 1
= 1.5 [m/s?] (1) 1 2 2
(iv) Acceleration is less (1) 2 2
because the change in velocity /speed in the same time is less /
the graph is less steep or calculated acceleration of 1 m/s? (1)
c i dist 1
o Recall of speed =" or x=L1(u+V)t (1)
time
Manipulation: distance = 5 x 10 (1) 1
= 50 [m] (1) 1 ° 2
ACCEPT distance = area for first mark
(i) Distance travelled is greater (1)
because travels at a greater constant speed for the same time (or
10 s) or calculation of distance 250 m ACCEPT area under that 2 2
part of the graph is greater (1)
Question 7 total 5 3 5 13 5 0
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PMT

Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
@) | () 8 [cm?] 1 1 1
i .
(i) Substitution: 72 (1)
8 ecf 1
= 0.9 [g/lcm®] (1) 1 2 2 2
(iii) Mass stays the same (1)
Volume of water is less (since density is greater) (1) 2 2 2
(b) | (i) It is reversible (1) 2 2
if energy is removed or so recovers original properties or because
atoms do not combine or because no new compounds [or different
ions] formed / (1)
(i) Vibrate more / KE increases [not just energy] (1)
Breaking of bonds (1)
Vibrate more / Move around faster / KE increases (1) 3 3 3
(iii) Selection of: Q =mL (1) or by implication 1
Substitution: 7.2 x 334 (1) 1
=2404.8 OR 2405 OR 2400 [J] (1) 1 3 2 3
(c) Density decreases (1)
as molecules get further apart (1) 2 2 2
Question 8 total 10 5 0 15 4 13
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PMT

Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
9| (@ | () V=V, +V,+V; 1 1 1
(i) 0.2 [A] 1 1 1
(iii) ) .12 12
manipulation i.e — or — (1)
0.2 answer to (a)(ii)
=60 Q (1) c.a.0. 2 2 2 2
(iv) 20 +15[=35] (1)
60 ecf—-35=250Q (1) 2 2 1 2
(b) [Resistance decreases so] Current increases [when R; removed] 2 2 2
(1)
so voltage across other resistors increases (1)
OR
Now V =V, +V; (1)
so V, / V, increase so agree (1)
...must say agree with statement for 2 marks
(c) | () ot =i+ 1+ 15 1 1 1
(i) Decreases (1) 1
Stays the same (1) 1 2 2
Question 9 total 4 5 2 11 3 11
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PMT

Marks available

Question

Marking details

AO1

AO2

AO3

Total

Maths

Prac

10

(a)

Output power transfer = 900 [W] (1)
output power transfer

Use of: Efficiency = (1) [or by implication]

input power transfer
= 0.6 (1)
(Accept & or 60%)

(b) | ()

Electrical energy generated = 1000 x 9000 = 9.0 million J (1)
No of g of CO, saved = 9.0 x 120 = 1080 which agrees with the
claim (1)

ALTERNATIVE

1000

0 = 8.33 million ] (1)

With either:1 000 W could be generated for 8 333 s
Or: 1153 W could be generated for 9000 s — to save 1kg of CO,
emissions so this agrees with the claim (1)

(ii)

CO, contributes towards global warming / climate change
Or: To slow down global warming / climate change
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

(c)

Indicative content:
Economic arguments

1. Nuclear power stations last 3 times longer than wind
turbines and provide 1 000 times bigger output power..so ..

2. in the lifetime of one nuclear power station, 3 000 wind
turbines need to be built costing £9G which is much more
than 1 nuclear power station.

3. The decommissioning costs of nuclear power station not in
table — must be considered.

Environmental arguments

4. The wind turbines also cover a much larger land area (700
or 2100 km?) so would have more impact on habitats.

5. Radioactive waste is expensive to dispose of safely and
remains a risk to life as it decays.

6. Even though both types of power generation do not use
fossil fuels but still have a carbon footprint during
construction. This is slightly higher for nuclear power plants
so they add more to the greenhouse effect.

Sustainability arguments

7. Output power for nuclear generation can be guaranteed
24/7/365 whereas wind power is unreliable.

8. Wind will never run out and progress is being made in
storage technology

5 - 6 marks

Expect to see at least 6 comments from across all three areas
There is a sustained line of reasoning which is coherent, substantiated
and logically structured. The information included in the response is
relevant to the argument.

6

6
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

3 -4 marks

Expect to see at least 3 comments from across at least two areas
The candidate uses the data to make correct comparisons but does
not fully appreciate the consequences of the ratios in power and/or
lifetime.

There is a line of reasoning which is partially coherent, supported by
some evidence and with some structure. Mainly relevant information is
included in the response but there may be some minor errors or the
inclusion of some information not relevant to the argument.

1-2 marks

Expect 1 or 2 comments from any areas.

There is a basic line of reasoning which is not coherent, supported
by limited evidence and with very little structure. There may be
significant errors or the inclusion of information not relevant to the
argument.

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

Question 10 total

12
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

11

(a)

1.2 in second column (1)
7.4 in third column (1)

2

(b)

(i)

Suitable scales using at least half of the graph in each direction
and avoiding multiples of 3 (1)

All six points plotted to within +%2 small square (2)

Five points plotted to within £'2 small square (1)

Four or fewer points plotted to within %% small square (0)

Best fit straight line through the origin drawn with a ruler (1)

Reading to be taken from candidate’s graph — expect 1.10 £ half
square tolerance (i.e. 0.01) [N]

Recall and substitution: e.g. k = F _Li(eck)

X 4.4 A
Conversion of 4.4 to 0.044 (1)
k =25 [N/m] (1) [accept k = 0.25 for 2 marks]
Values should be taken from the graph not the table. Apply values
from the graph. Do not accept extensions of 2.5 or 3.1 which do

not lie on the line of best fit. Conversion mark is still available.

Straight line from origin above the original line (1)
Exactly double the gradient of the original line (1)

Question 11 total

11

12
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PMT

. Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
12 | (@) | (i) Recall moment = F x d (1) [or by implication] 1
Substitution: 650 x 18 [x107%] (1) 1
=11700 Ncm =117 [Nm] (1) 1 3 2
Allow 1 mark for correct conversion — 0.18 m if no other
calculation mark given.
(i) 1300 [N] 1 1 1
(b) | The range of ratios available on the second gear are all available 1 1
on either first or third gear on the chain-ring
@iy | | 1 o 1
Recall f :? (1) [or by implication]
1
=—=1.25[Hz] (1 1 2 1
08 [Hz] (1)
Il | Gear ratio = 1.58:1 or 38:24 [or equiv or by implication] (1)
No of rotations per second = 1.25 ecf x 1.58 ecf (1)
=1.975ecf (1) 3 3 3
Il | Circumference = 2.36 m (1) for conversion 2 2 2
Speed = 2.356 x 1.975 ecf = 4.66 [m/s] (1)
Question 12 total 3 5 4 12 9 0

13
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COMPONENT 1 - Concepts in Physics

FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES
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Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 6 0 0 6 0 0
2 3 2 0 5 0 0
3 0 5 0 5 0 0
4 5 2 0 7 0 7
5 4 4 2 10 2 0
6 5 4 3 12 5 9
7 5 3 5 13 5 0
8 10 5 0 15 4 13
9 4 5 2 11 3 11
10 2 2 8 12 7 0
11 1 11 0 12 9 12
12 3 5 4 12 9 0
TOTAL 48 48 24 120 46 52

C420U10-1 EDUQAS GCSE Physics - Component 1 FT 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

© WJEC CBAC Ltd.
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Question Marking details Marks available
AO1 AO2 AO3 Total Maths Prac
1 (a) | Live wire |
| Neutral wire |
| Fuse |
5 5
| Earth wire |
Award one mark for each correct line.
Deduct one mark for each line in excess of 5
(b) | (i) Alternating [voltage] (accept a.c.and accept sinusoidal) 1 1
(i) 0.01, 0.02, 0.03 in the boxes 1 1 1
(iii) 230 [V] 1 1
() Period = _1_ (1 — sub)
60 1
=0.017 [s] (1) 1 2 1
Accept 0.02
0.016 on its own on answer line (1)
Do not accept 0.016 for the final mark
Question 1 total 8 2 0 10 2 0
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Question Marking details Marks available
AO1 AO2 AO3 Total Maths Prac
2| (a) At least 5 curved lines from pole to pole outside the magnet
(Accept dotted or dashed lines) (1) > 5 5
Lines to be symmetrical above and below the magnet (1)
(b) (i) Place a compass at various points near the magnet (1)
Direction of field is the direction of compass pointer (N) (1) 2 2 2
(i) At least one arrow on diagram from N towards S.
There must be no conflict if more than one arrow is drawn. 1 1 1
(c) (i Attraction between the two 1 1
(i) The magnet is permanent (1)
The iron is temporary (1) 2 2
Question 2 total 6 0 2 8 0 5
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Question Marking details Marks available
AO1 AO2 AO3 Total Maths Prac
3| (a) Electrostatic (1)
Gravitational (1)
Reaction (1) 3 3
(b) 3.6 x 1022 [N] (1)
Arrow on the Sun towards the Earth (1) 2 2
Question 3 total 3 2 0 5 0 0
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Question Marking details Marks available
AO1 AO2 AO3 Total Maths Prac
4 | (a) As one doubles, the other does not double (or similar statement) 1 1 1
OR
For example: a depth change of 0 to 1 m, and then 1 m to 2m, the
speed changes are not equal.
(b) (i) 4.4 [m/s] 1 1
(ii) Use of v = f4 (1-recall) 1
4. 4ecf .

f= (1-sub & manip) 1
=0.73 [Hz] (1) 1 3 2

(iii) 30 _ 5 1 1 1

6

(iv) Scale of 1 m/s for each 2 cm square (1)
Horizontal line at 3.1 m/s from Om to 10m (1)
Horizontal line at 4.4 m/s from 10 m to 40 m (1)
Diagonal line from 4.4 m/s down to 3.1 m/s between 40 m and
45 m [Accept straight or curved line] (1) 5 5 5
Horizontal line at 3.1 m/s from 45m to 50 m (1)
Question 4 total 1 4 6 11 9 0
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac

5| (a) The gap of 40 m is bigger than the thinking distance (1)
of 21 m so it is a suitable gap to recommend (1) 2 2

(b) () Use of distance = speed x time i.e. ¢ = %(1 — sub & manip)

=0.7[s] (1) 2 2 2

(ii) The 2s rule gives a gap of 2 seconds which is bigger than the
thinking time (1)

of 0.7 (ecf) so it is a suitable gap to recommend (1) 2 2
ALTERNATIVE:

Distance travelled in 2s = 60 m which is bigger than the thinking
distance (1)

of 21 m so it is a suitable gap to recommend (1)

© | G (0-30)

=

(1-sub & manip)

=5[s] (1)
Accept 7 = %for the first mark 2 1

@iy | 1 Eitherx:l(u+v)t:%(30+0)X5ecf(1-sub) 1

2
=75[m] (1) 1 2 1
OR
x=ut+%at2 =30X5+%(-6)52(1 — sub)
=75[m] (1)

Il | 75 (ecf) + 21 = 96 [m] 1
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Question Marking details Marks available
AO1 AO2 AO3 Total Maths Prac
(iii) F=ma =2000x6 =12000 [N]
1 1 1
(iv) Larger brakes / a bigger braking force is needed for the lorry 1 1
Question 5 total 1 10 2 13 5 0
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. Marking details Marks available
Question
AO1 AO2 AO3 Total Maths Prac
6 | (a) Both rays converging towards the principal focus [on the paper] (1)
Paper moved to get sharp image (1)
The distance from lens to the paper (1) [gives the focal length] 3 3
(b) Any 2 of the following rays drawn: (2)
- Ray parallel to the principal axis passes through the focus and

beyond

- Ray through the optical centre passes through un-deviated

- Ray passing through the principal focus emerges parallel to the
principal axis

(Rays need to be drawn carefully enough that the final image is
within 0.4 cm of actual position in mark scheme to get 2 marks)

Image drawn where the rays meet to the principal axis (vertically)
(1)

The image is inverted (1)

Real (1)

Value taken from diagram + 0.2 cm: expect 2 cm high (1) 7 7
Value taken from diagram + 0.2 cm: expect 6 cm from the lens (1)

Question 6 total 3 7 0 10 0 0
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Question Marking details Marks available
AO1 AO2 AO3 Total Maths Prac
7 | (@) | (i) Potential difference = current x resistance
Resistance= ﬂ (1- sub & manip.)
0.3 2 2 2 2
=20(1)
(i) Conversion of time to 2 x 60 = 120 [s]
Charge = 0.3 x (2 x 60) (1-conv & sub)
=36 [C] (1) 2 2 2
(iii) Energy =36 (ecf) x 6 (1 — sub) 1
=216 [J] (1) 1 2 1 2
(iv) The cell / battery. Accept chemical energy 1 1 1
(b) | (i) Is more than 0.3 A 1 1 1
(i) Equalto 0.3 A 1 1 1
(iii) Is less than 0.3 A 1 1 1
(iv) Is more than 0.3 A 1 1 1
(c) Bigger voltage (1)
... gives bigger current (1)
...reference to P = ¥ x I giving an even bigger power — so agree (1) 3 3 3
Question 7 total 1 10 3 14 5 12

10
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Question Marking details Marks available
AO1 AO2 AO3 Total Maths Prac
8 | (a) All are 100% efficient (1)
as input and output powers are equal for all of them (1) 2 2 2
(b) (0 I = P_20 (1- sub & manip.)
Vv 5
=4[A1(1) 2 2 2 2
(i) A and B (both required) 1 1 1 1
(c) (i) 1isA(1)
2isD (1) 2 2 2
(i) A is the only step-up transformer (1)
D is the only step-down transformer that has an output potential
difference of 3V from an input potential difference of 12V (1) 2 2 2
Question 8 total 0 5 4 9 3 9

11

© WJEC CBAC Ltd.



Edugas GCSE - Paper 1 C420U10 - June 2019 - Mark Scheme - Question Paper thealevelphysicstutor.com

Marks available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

9 | (a) Indicative content:
The Sun was formed from gas and dust which were drawn together 6 6
by gravity. This caused fusion reactions which release energy as
heat and light. The Sun became stable when the inner force of
gravity and the outward gas and radiation pressure became
balanced.

During the formation of the Sun, solid matter was pulled into orbit
near to the Sun which collected into four inner rocky planets
consisting of Mercury, Venus, Earth and Mars.

The less dense matter, gas, was pulled together into orbit as the
four outer giant planets, consisting of Jupiter, Saturn, Uranus and
Neptune.

5-6 marks

Full and logical account. Complete answer including much of the
formation of the Sun, formation and nature of the inner and outer
four planets, names of the planets as required from the question.
There is a sustained line of reasoning which is coherent,
substantiated and logically structured. The information included in
the response is relevant to the argument.

3-4 marks

Partially complete account which includes some of the following:
formation of the Sun, the difference between the inner four and
outer four planets, their names.

There is a line of reasoning which is partially coherent, supported
by some evidence and with some structure. Mainly relevant
information is included in the response but there may be some
minor errors or the inclusion of some information not relevant to the
argument.

12
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Question Marking details Marks available
AO1 AO2 AO3 Total Maths Prac

1-2 marks
One of the following: formation of the Sun, formation and nature of
inner and outer four planets, names of planets.
There is a basic line of reasoning which is not coherent, supported
by limited evidence and with very little structure. There may be
significant errors or the inclusion of information not relevant to the
argument.
0 marks
No attempt made or no response worthy of credit.

(b) Asteroids are lumps of rock, whereas comets are made from rock
and ice (1)
Asteroids are positioned between the orbits of Mars and Jupiter (1)
Asteroids have (nearly) circular orbits whereas comets have highly
elliptical orbits (1)
Comets pass well outside of Pluto’s/Neptune’s orbit (1) 4 4
Question 9 total 10 0 0 10 0 0

13
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Question Markina details Marks available
9 AO1 | AO2| AO3 Total | Maths | Prac

10 | (a) [Positively charged] nucleus (1)

surrounded by [negatively charged] electrons (1)

electrons in different orbits or energy levels or shells with the
nuclear radius much smaller than that of the atom /

almost all of the mass in the nucleus (1) 3 3
(b) Any single digit number x 10 - 15 1 1
Question 10 total 4 0 0 4 0 0

14
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Question Marking details Marks available
J AO1 | AO2| AO3 Total | Maths | Prac
11| (a) (i) Temperature is measured from the thermometer (1)
Volume is measured from the syringe (1)
Measure volume at different temperatures (1) 3 3 3
(i) Temperature 1 1 1
(iii) Mass of air / air pressure 1 1 1
(b) (i Scales: ¢ on x-axis including labels and units - 0 to 50 (2cm per
10°C and V: either 0 to 60 (2 cm per 10 cm?) or 50 to 60 (1 cm
per 1 cm3) (1)
All points plotted correctly (2)
5 points plotted correctly (1)
4 or less points plotted correctly (0)
Straight line (1)
Does not pass through origin so do not agree (1) 5 5 4 5
(i) As temperature increases the molecules gain energy / speed up
(1)
And their separation increases (1) 2 2
Question 11 total 7 0 5 12 4 10

15
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Question

Marking details

Marks available

AO1

AO2

AO3 Total Maths Prac

12

@ | ()

Substitution: KE = 0.5 x 450 000 x 802 (1)
KE =0.5 x 450000 x 6 400 (1)
= 1 440000000 or 1.44 x 10° [J] (1)

Work done = gain in KE (1)
1400 000 000
Force = ————

950
=1515789 or 1.5 x 108 [N] (1)

subs and manip (1)

(iif)

Drag force also acts [on aeroplane as it speeds up] (1)
Thrust = RF + drag so agree OR RF = Thrust — drag (1)

(b) | ()

PE = mgh or by implication (1)
=450000 x 10 x 9200 (subs and conv) (1)
=41400000000 [J] (1)

Answer of 41400000 gets (2)

4.14 x 10" where n not equal to 10 (2)

(ii)

k
Power = Ldone (1) or by implication

time
- 41400000 000 ecf on numerator (subs and conv) (1)

1200

34500000 [W] (1)
Answer of 2070000000 (2) (20 min used)

Question 12 total

© WJEC CBAC Ltd.
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FOUNDATION TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES
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Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC

1 8 2 0 10 2 0
2 6 0 2 8 0 5
3 3 2 0 5 0 0
4 1 4 6 11 9 0
5 1 10 2 13 5 0
6 3 7 0 10 0 0
7 1 10 3 14 5 12
8 0 5 4 9 3 9
9 10 0 0 10 0 0
10 4 0 0 4 0 0
11 7 0 5 12 4 10
12 4 8 2 14 8 0

TOTAL 48 48 24 120 36 36

C420U10-1 EDUQAS GCSE Physics - Component 1 MS S19/DM
17
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Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
1 | (@) Output power transfer = 900 [W] (1) 1
tput t fi 1
Use of: Efficiency = —-Put POWET TANSIET, 4 11 by implication]
input power transfer
— 0.6 (1) 1 3 2
(Accept = or 60%)
(b) | (i) Electrical energy generated = 1000 x 9000 = 9.0 million J (1)
No of g of CO, saved = 9.0 x 120 = 1080 which agrees with the 2 2 2
claim (1)
ALTERNATIVE
1000 _ 8.33 milli 1
20 — 833 mi ion] (1)
With either:1 000 W could be generated for 8 333 s
Or: 1153 W could be generated for 9000 s — to save 1kg of CO,
emissions so this agrees with the claim (1)
(i) CO;, contributes towards global warming / climate change 1 1
Or: To slow down global warming / climate change
Question 10 total 2 2 2 6 4 0

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

2 | (a)

1.2 in second column (1)
7.4 in third column (1)

2

(b) | (i)

Suitable scales using at least half of the graph in each direction
and avoiding multiples of 3 (1)

All six points plotted to within + < 1 small square (2)

Five points plotted to within + < 1 small square (1)

Four or fewer points plotted to within + < 1 small square (0)
Best fit straight line through the origin drawn with a ruler (1)

(ii)

Reading to be taken from candidate’s graph — expect 1.10 £ < 1
square tolerance (i.e. 0.01) [N]

(iif)

F 1.1
Recall and substitution: e.g. £k =— (ech
X

= 1
4.4 )
Conversion of 4.4 to 0.044 (1)

k=25 [N/m] (1) [accept k = 0.25 for 2 marks]

Values should be taken from the graph not the table. Apply values

from the graph. Do not accept extensions of 2.5 or 3.1 which do
not lie on the line of best fit. Conversion mark is still available.

Straight line from origin above the original line (1)
Exactly double the gradient of the original line (1)

(c) | ()

Recall and substitution: £ = %kx* = V2 x 25 ecf x (1.6 [x 102])% (1)
=3.2x 10 [J] (1) NB. 3.2 x 10" (n # -3) — 1 mark

Recall and substitution: 3.2 x 107 ecf = Yum1* = ¥ x 20 [x107°] x V?

(1)
v =32x10",v=0.57 [m/s] (1)

© WJEC CBAC Ltd.
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Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
(iii) Stored energy would have increased by 4 times / become 1.28
x 102 ecf (1)
(So v* would have become 4 times as big / 1.28) therefore v would 2 2 1
be twice as big (1)
Alternative qualitative answer:
Energy [stored] increases so velocity increases — 1 mark.
Question 2 total 3 13 2 18 14 12

© WJEC CBAC Ltd.



Edugas GCSE - Paper 1 C420U10 - June 2018 - Mark Scheme - Question Paper PMT thealevelphysicstutor.com

PMT

. Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
3 | @ | () Recall moment = F x d (1) [or by implication] 1
Substitution: 650 x 18 [x107%] (1) 1
=117 [Nm] (1) 1 3 2
Allow 1 mark for correct conversion — 0.18 m if no other
calculation mark given.
(i) 1300 [N] 1 1 1
(b) | (i) The range of ratios available on the second gear are all available 1 1
on either first or third gear on the chain-ring.
(i) I 1 1
Recall fz? (1) [or by implication]
1
=—=1.25[Hz] (1 1 2 1
08 [Hz] (1)
Il | Gear ratio = 1.58:1 or 38:24 [or equiv or by implication] (1)
No of rotations per second = 1.25 ecf x 1.58(1)
=1.975ecf (1) 3 3 3
Il | Circumference = 2.36 m (1) for conversion 2 2 2
Speed = 2.36 x 1.975 ecf = 4.66 [m/s] (1)
Question 3 total 3 5 4 12 9 0
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

4| (a)

Very high temperature (1) and high pressure (1)

To achieve a high speed / high energy of the nuclei / high collision
rate(1)

for [positive] nuclei to combine / collide /react / overcome repulsion

(1)

(b)

(i)

2H+ 3H - 3He+ {n [correct symbols required]
Award 1 mark for correct left side (1)
Award 1 mark for correct right side (1)

(ii)

The helium shown is a nucleus and has no electrons / the atom
has 2 electrons (1)

3He is different from %He in that it has one fewer neutron (1)

No evaluation — 14

Question 4 total

© WJEC CBAC Ltd.
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Marks available
AO1 AO2 AO3 Total Maths Prac
51 (a) 20 million (1) 2 2
waves / cycles each [or per] second (1)
(b) Any 2x(1) from:
¢ Changes in velocity [accept wavelength]
e Change in density [at a boundary] 2 2

e Absorption
e Reflection.

Question Marking details

(c) Scanning a foetus must avoid the heating effect of waves / damage
[or harm] the foetus (1) 2 2
Lower frequency waves have lower energy (1)
[Accept increased penetration — for 1 mark]

(d) | (i) Converting units [cm — m or m/s — cm/s] (1) 1
Doubling the distance (1) 1
Time = 5.19 x 10°° s ecf on distance and conversion(1) 1 3 2

© WJEC CBAC Ltd.
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. Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
(i) Recall and substitution: v= 1, 1540 = 2 x 10’ x wavelength (1) 1
Wavelength, 1=~ =% _ 77,105 m] (1) ]
7 2x10 1
0.04
Number of waves = ——————(1) 1 4 3
7.7x10ecf
=520 (1)

Do not penalise an answer of double this value owing to the
presence of reflected waves in this distance

Max penalty —1 for conversion, i.e. 5.2 x 10" — 3 marks.

Question 5 total 6 5 2 13 5 0
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Marks available

Question Marking detail
aring detaf’s AO1 | AO2 | AO3 | Total | Maths | Prac
6| @ | () Currents through X and Y are equal / the same (1) 1
p.d. across X is bigger than the p.d. across Y (1) 1 2 2
(i) p.d.’s across X and Y are equal / the same (1) 1
Current through X is smaller than the current through Y (1) 1 2 2
(b) | () | | 11 1 o [ 4><12}
— =—+—[or by implication] (1) | Accept R, =
R, 5 T lorbyime o SIS 2 2 2 2
Ry =3(Q) (1)
I | Either:
Ve=1IRp = 0.4 x 3(ecf) = 1.2 [V] (1)
1.2 1.2
Then 142720.3 [A](1)and14:E:O.l[A] (1) 3 3 2 3

OR: As above for first two marks then 7, = 0.4 — 0.3 = 0.1[A] (1)

Alternative:

Resistors in ratio 3:1, or equiv. (1)

Currents of 0.1 Aand 0.3 A (1)
I,=01A;,=0.3A(1)

M | 7,=04x6=24[V](1)

Vp = 1.2 [V] from (II) (ecf) or calculated here
Then Ve =2.4+1.2(1)=3.6 [V] (1) 3 3 2 3
Alternatively:

R, = 3 Q from (a)(i) ecf or calculated here

Total circuit resistance = 3 (1) (ecf) +6 =9 Q (1)
Veel = 04x9=36 [V] (1)

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

(i) In series, the total resistance of the 12 Q and 4 Q resistors would

be added [or greater than in parallel] or [22 Q] (1)......
.... S0 the current would be smaller [than 0.4 [A]] and the

statement is correct. (1)

Question 6 total

10
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

7] (a)

Continuous loop drawn which satisfactorily represents a core of a
transformer (1)

Labelling of [soft] iron core (1)

Stated function is to transfer or link the magnetic field from the
primary coil into the secondary coil [more efficiently] / increases
field strength (in the coils) (1)

(b) | (i)

As the number of turns/coils on the primary coil increases, the
secondary voltage decreases (1)

at a decreasing rate (1)

Inversely proportional — 2 marks

(ii)

M

Selection; E =
2 NZ

(1)

40200

Substitution: eg ¥; = 200 turns, N, =6.0 V > (1)

N2
2006
40

— N, =30 turns (1)

(c)

Substitution: 407, = 3.6 (1)
3.6

I, =22=0.09 [A] (1

=20 [AT (1)

Assumption that the transformer is perfectly efficient or stated/ the
equation stated V1, = V>, = P(1)

Question 7 total

11

11

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

Indicative content:

Light absorption

1. The energy of the in-coming light wave must exactly match the
energy difference between an electron in its orbital and its
energy at a higher level.

2. The energy is absorbed as the electron is raised to the higher
energy level.

Gamma absorption

3. The absorption of a gamma ray can cause an electron to be
knocked out of an atom with energy left over (kinetic).

Light emission

4. A wave of visible light is emitted when an orbital electron in a
high (excited) energy level moves to a lower one.

5. The light energy released is equal to the energy difference
between the atom energy levels / same frequency as the one
absorbed.

Gamma emission

6. The emission is caused by a change in the energy levels of an
unstable nucleus.

In the case of absorption of light, the. . .

. This happens after an electron is excited to a higher energy level
following which it moves back from the higher (outer) energy level
to a lower one and in doing so releases an amount of energy that
is equal to the difference. In the case of gamma ray emission, the
energy of the wave is much greater and the energy changes in this
case are associated with energy level changes in an unstable
nucleus and not the orbital electrons.

5 - 6 marks

Expect to see 5 points made from at least three of the different
sections of the indicative content.

There is a sustained line of reasoning which is coherent, substantiated
and logically structured. The information included in the response is
relevant to the argument.

© WJEC CBAC Ltd.
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Question

Marking details

Marks available

AO1

AO2

AO3 Total

Maths

Prac

3 -4 marks

Expect to see at least 3 points made from at least two of the
different sections of the indicative content.

There is a line of reasoning which is partially coherent, supported by
some evidence and with some structure. Mainly relevant information is
included in the response but there may be some minor errors or the
inclusion of some information not relevant to the argument.

1-2 marks

Expect candidates to make one or two points from anywhere in the
indicative content.

There is a basic line of reasoning which is not coherent, supported
by limited evidence and with very little structure. There may be
significant errors or the inclusion of information not relevant to the
argument.

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

Question 8 total

© WJEC CBAC Ltd.
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. Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
91 (a) 5 [s] 1 1 1
(b) | (i) Final velocity , v-=13 [m/s] (1) 2 2 1
Subtracting -5 / adding 5 (1) — 18 [m/s]
(ii) [In this context] the distance travelled includes both the forward
and the reverse direction, but the displacement is the separation
[distance] between the start and end points.(1) 1
Either 242.5 m or 212.5 m calculated. (1) 1 3 2
Second value calculated and both identified (1) 1
(c) 0-13 13 1
Recall and substitution: a = u or —(1)
10 10
= (-)1.3 [m/s?] (1) 1
Recall and substitution: F' = ma = 90 x 1.3 ecf (1) 1
=117 [N] (1) 1 4 2
(d) B+D-E=A+B+C Alloperators correct (1)
D - E = A + C All operators correct (1) No ecf 2 2 2
Question 9 total 3 7 2 12 8 0

14
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac

10 | (a) Measure the time taken for it to drop from top to bottom using light
gates / mechanical gates OR slow motion footage (1)

to eliminate the effect of reaction time(1)

Use the equation x = ut + Yat* (1) 3 3 3

(b) Recall of Er = mgh (1) or by implication 1

=0.4x10x13.5=54[J] (1) 1
Selection of AQ= mcAO (1) 1
Substitution: 54 (ecf) = 0.4 x ¢ x 1.5 (1) 1

54
¢ == 90 Wkg°Cl (1) 1 5 3 5

(c) Any 2 pairs from:

- If all the [potential / kinetic ] energy had not been converted to
thermal energy in the putty (1)
then the calculated value for the specific heat capacity would be
too large.(1)

- If the value of “¢” had been taken to be 9.8 and not 10 (1)
then the calculated value for the specific heat capacity would be
too large. (1) 4 4 4

- If the height was calculated / or time was measured to be smaller
than the value given (1) then the specific heat would be reduced
(1) (or converse)

- Temperature measured to be too high (1) would give a lower
value of ¢ (1) (or converse)

Question 10 total 3 2 7 12 3 12

15
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. Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
11 (a) Every object continues in its state of rest or [uniform] motion [in a
straight line] (1)
unless acted upon by an (external) resultant force (1) 2 2
(b) The perpendicular component / Component B alters the direction
of its velocity (1) 2 2
The tangential component / Component A alters the size of its
velocity (1)
(c) The distance moved in the direction of the force is zero/ the angle 1 1
between the force and the direction of motion is 90°
(d) Circumference = 2nr =2 x 3.14 x 5.0 = 31.42 (+ 0.01) AU
= 31.42 x 149.6 x 10°km = 4.70 x 10° km (1)
: distance 4.70x10’(e.c.f.
time = _ 7010 (ect) iy icion by 13] 3 3 3
speed 13 (1)
=3.61x10°s=11.44y (1)
Use of r [in km] rather than 2nr — 1.8 years — 2 marks
Question 11 total 5 0 3 8 3 0

16
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HIGHER TIER
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Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC
1 2 2 2 6 4 0
2 3 13 2 18 14 12
3 3 5 4 12 9 0
4 8 0 0 8 0 0
5 6 5 2 13 5 0
6 2 10 2 14 6 14
7 7 4 0 11 5 11
8 6 0 0 6 0 0
9 3 7 2 12 8 0
10 3 2 7 12 3 12
11 5 0 3 8 3 0
TOTAL 48 48 24 120 57 49

C420UA0-1 EDUQAS GCSE Physics - Component 1 HT MS S18/DM
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SECTION A
Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
11 @ Size of magnet. Controlled variable 2 2 2
Number of steel paper Dependent variable
clips picked up.
Size of paper clips Independent variable
3 correct = 2 marks
1 or 2 correct = 1 mark
0 correct = 0 mark
(b) Big magnet picks up fewer paper clips [than the small magnet] (1)
It must be weaker [than the small magnet] so prediction wrong (1) 2 2 2
Accept converse.
(c) Any (1) from: 1 1 1
o Use more different sized magnets
o Measure the ‘size’ of the magnets
e Use smaller identical paper clips
o Repeat experiment [to get a mean value for paper clips]
Question 1 total 2 0 3 5 0 5
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
2 @ | Radioactive decay is random 1 1 1
(ii) 74+76+72+75+74+73 _444 (1 sum s 444)
6 6 1
= 74 [cpm] (1) 1 2 2 2
(iii) 74 ecf — 23 = 51 [cpm] 1 1 1
(b) Only background count recorded [when wrapped in Al] (1)
Both alpha and beta are absorbed by aluminium (1)
The source could emit beta and/or alpha so disagree (1) 3 3 3
Question 2 total 2 2 3 7 2 7
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Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
31 @ Heat and light (either order) 1 1 1
(b) Voltmeter 1 1 1
(c) | (i) 225 [J] 1 1 1 1
(ii) Substitution: 225 ecf = power x 8.7 (1) 1
Power = 25.9 [W] (1) 1 2 2 2
(iii) 0.08 x 25 =2 [W] (1)
Lamp not rejected as power rating in the range 27 W to 23W (1)
(ecf (c)(ii)) 2 2 1 2
Alternative;-
(259-25) 100 =3.6% (1)
25
Lamp not rejected as 3.6% is less than 8% (1)
(ecf (c)(ii))
Question 3 total 4 1 2 7 4 7
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
(a) 45 [cm’] 1 1 1
() | (i) 50 — 45 ecf = 5 [cm°] 1 1 1
(ii) -
Substitution: (1)
5 ecf 1
Volume = 3 [g/em’] (1) 1 2 2 2
© | () D 1 1 1
(i) Aand E 1 1 1
(d) Same answer as to (b) (ii) 1 1 1
Question 4 total 3 4 0 7 2 7
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
@) Do not touch lamp / switch off when not in use / leave to cool 1 1 1
before packing away
(b) Indicative content: 6 6 6

Place glass block on the A4 paper and draw round it. Use the
protractor to measure and mark the position of the normal and the
incident rays at, e.g. 20°, 40°, 60°, 80°. Shine an incident ray at,
e.g. 20° to the normal into the glass block. Carefully mark with a
pencil the path of the ray as it leaves the block. Switch off ray box
and remove the glass block. Using a ruler draw a straight line
between the entry and exit points to show the ray path inside the
block. Measure and record the angle of refraction. Repeat for the
incident rays at 40°, 60° and 80°. Record data in a table. The
experiment could be repeated and mean values obtained for each
angle of incidence

5-6 marks

Detailed and clear instructions that could be followed successfully.
This may be enhanced with a correctly labelled diagram. A range
and intervals for incident angle must be stated. All equipment used
correctly. Repeat readings mentioned.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The information included in
the response is relevant to the argument.

3-4 marks

Description of experiment that could be followed but some changes
would be needed. Some incident angles referred to and most of the
equipment used correctly. Repeats not mentioned.

There is a line of reasoning which is partially coherent, largely
relevant, supported by some evidence and with some structure.
Mainly relevant information is included in the response but there
may be some minor errors or the inclusion of some information not
relevant to the argument.

© WJEC CBAC Ltd.
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
1-2 marks
The instructions would require some significant additions or
changes for the investigation to be carried out. No mention of
possible angles.
There is a basic line of reasoning which is not coherent, supported
by limited evidence and with very little structure. There may be
significant errors or the inclusion of information not relevant to the
argument.
0 marks
No attempt made or no response worthy of credit.
(c) | (i) 5.0 (£ 0.1) [cm] 1 1 1
(i) 3 converging rays, focus closer to lens than thin lens 1 1 1
(iii) 2 outside diverging rays, middle ray straight through [ignore virtual 1 1 1
rays to left of lens]
Question 5 total 10 0 0 10 0 10
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Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
6| (@ | () °C (1) 1 1 1
(i) Circle (60,112) 1 1 1
(iii) Good fit straight line, ignoring the point at (60,112) (1) 1 1 1
(iv) Temperature increases, pressure increases (1)
at a constant [accept: steady] rate (1) 2 2 2
Accept converse.
(b) Extrapolate with straight line across to 90 kN/m? (1)
Reading from candidate's graph: expect 11 — 15 °C [°C] (1)
NB. No indication on graph — 0 marks 2 2 2 2
© Substitution: pressure = &4
5.3x10° 1
=1.89 x 10° [N/m?] (1) 1 2 2 2
Question 6 total 3 6 0 9 4 9
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SECTION B

Marks available
AO1 AO2 AO3 Total Maths Prac

7 @ | (i) More space between galaxies / galaxies moved apart 1 1
Not: the universe has expanded

Question Marking details

(i) Both moved away from C [or the distances have both increased]
(1) 2 2
A more than D [accept: A faster than D](1)

NB 'A has moved away more / faster than D' — both marks

(i) B>E—A-D 1 !
(iv) G2 ecf 1 1
(b) E6 (1)
SBb (1) 2 2
() | (i) Scales: y-axis 200 per 2cm square and x-axis 0.4 [or 0.5] per 2cm
square (1)

6 plots correct (2) < 1 square tolerance [ignore (0,0)]
5 plots correct (1)

4 or less (0) 4 4 4
Suitable straight line through origin (1) [not through extreme points]

(i) Suitable y and x value chosen (1)
Answer in line with graph (1) 2 2 2
(iii) May draw a different line of best fit (1)
so gradient will be different (1) 2 2
Question 7 total 0 11 4 15 6 0
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Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC

Section A 1 2 0 3 5 0 5
2 2 2 3 7 2 7

3 4 1 2 7 4 7

4 3 4 0 7 2 7

5 10 0 0 10 0 10

6 3 6 0 9 4 9

Section B 7 0 11 4 15 6 0
TOTAL 24 24 12 60 18 45

C420U20-1 EDUQAS GCSE Physics - Component 2 MS FT MS S18/DM
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

2 | (a)

(i)

All 5 points plotted correctly + 72 small square division award 2
marks

4 points plotted correctly + %2 small square division award 1
mark

Straight line of best fit (1)

(ii)

Method clear from graph i.e. line drawn at 5.0cm (1)
Weight = 2.5 [N] (ecf from graph) (1)

(iif)

Use of the equation (or by implication):

fi
spring constant = Lce' (1)
extension

Corresponding pair of values selected and substituted into
equation (1)
Spring constant = 0.5(ecf) [N/cm] (1)

(b)

Directly (1)
Elastically (1)
Hooke’s (1)

(c)

The line is straight OR the extension goes up in equal steps
when the force goes up in equal steps

(ii)

Measure length with mass added (1)
Subtract length with no mass added (1)
Alternative response:

Place zero of ruler at bottom of mass (1)
Add mass to spring and take the reading (1)

(iil)

Make sure that the ruler is upright (1)
Use a pointer / measure at eye level / place the ruler close to the
bottom of the spring (1)

Question 2 total

10

16

16
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Marks available

Question Marking details AO1 AO2 | AO3 | Total | Maths | Prac
3 | (a) 33 1
f=—or —
10 0.3 1 1 1
Frequency = 3.3 [HZ]
(b) | (i) Similar distribution of points each side of it 1 1 1 1
i
W Substitution: @ (1 4
2.1 1 2 2 2
Speed = 167 [m/s] (1)
(i) Answer is about half the expected value (1)
Because the times are for the sound to travel double the > > 1 >
distances shown on the graph (1)
(c) Similar pattern of results / graphs have a similar shape / both
proportional (1) > > 1 >
But velocities are different / gradients are different (1)
Question 3 total 1 2 5 8 5 8
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Marks available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
4 | (@) | (i) rate of change of velocity /
. change in velocity 1 1
acceleration =
time taken
(i) Holes evenly spaced / same distance between holes / same 1 1 1

length strips

(iif)

Time for each strip = 5 xi = 1 (0.1) seconds (1)
50 10

i 2 2 2
velocity = distance _ 2 _ 20 cm/s (1) 2
time 0.1
(b) Selection of: v=u+at (1) 1
Manipulation: a =% (1) 1
Acceleration = 100 [cm/s?] (1) 1 3 2 3
Question 4 total 2 5 0 7 4 6
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Marks available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
5 | (a) (i A - measures current (1)
V - measures voltage (1) 2 2 2
(i) Cause a decrease 1 1 1
(iii) Variable resistor 1 1 1
(b) Indicative content:

A battery is connected in series with a variable resistor, then a parallel
arrangement of the lamp and voltmeter is connected in series with this
and finally an ammeter is connected in series with the final connection
back to the battery to complete the circuit.

5-6 marks

Detailed and clear instructions that could be followed successfully to
set up the circuit by a third party. Components and connections are
clearly and accurately referred to.

There is a sustained line of reasoning which is coherent, substantiated
and logically structured. The information included in the response is
relevant to the argument.

3—4 marks

Description of the components OR connections. The instructions could
be followed to set up the circuit with some limited changes. Most of the 6 6 6
components or connections are referred to.

There is a line of reasoning which is partially coherent, largely relevant,
supported by some evidence and with some structure. Mainly relevant
information is included in the response but there may be some minor
errors or the inclusion of some information not relevant to the
argument.

1-2 marks

The method would require some significant elaboration or changes for
the circuit to be set up a third party. Some components OR
connections are referred to.

There is a basic line of reasoning which is not coherent, supported by
limited evidence and with very little structure. There may be significant
errors or the inclusion of information not relevant to the argument.

0 marks

No attempt made or no response worthy of credit.

Question 5 total 10 0 0 10 0 10
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SECTION B
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Question

Marking details

Marks Available

AO1

AO2

AO3

Total

Maths

Prac

(a)

Different shape surfaces cause a difference in air pressure (1)
So a resultant force is created (1)

2

(b) | (i)

Identification that radius = 40m (1)
Swept area = 5027.2[m?] Accept 5027 (1)

2

(ii)

Selection of air density value 1.173 (1)
Substitution: 72 x 1.173 x 5027 (allow ecf) x 1300 (1)
Mean KE / second = 3832836 [J/s] (1)

Wind speed increases with altitude

Power output of a wind turbine depends on wind speed or air
density (1)
Both wind speed and density vary with altitude (1)

Power output varies with air density (1)
Which depends on temperature (1)

Benefits

Include references to no fuel costs, renewable resource, no air
pollution, no effect on climate

Drawbacks

Include references to variable wind speed, low power outputs,
noise / visual pollution

Award a maximum of 2 marks for benefits or for
drawbacks

Question 6 total

15
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SECTION A

Marks available
AO1 AO2 AO3 Total Maths Prac

11 @) | (i) More space between galaxies / galaxies moved apart 1 1
Not: the universe has expanded

Question Marking details

(i) Both moved away from C [or the distances have both increased] (1)
A more than D [accept: A faster than D] (1) 2 2
NB 'A has moved away more / faster than D' — both marks

(iii) B—-E—>A—->D 1 1
(iv) G2 ecf 1 1

(b) E6 (1)
SBb (1) 2 2

() | () Scales: y-axis 200 per 2 cm square and x-axis 0.4[or 0.5] per 2cm
square (1)

6 plots correct (2) < 1 square tolerance [ignore (0,0)]

5 plots correct (1)

4 or fewer (0) 4 4 4
Suitable straight line through origin (1) [not through extreme points]

(i) Suitable y and x value chosen (1)
Answer in line with graph (1) Expect: 400 — 750 km/s/Mpc. 2 2 2
(iii) May draw a different line of best fit (1)
so gradient will be different (1) 2 2
Question 1 total 0 11 4 15 6 0
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SECTION B
Marks available
Question Marking details
AO1 AO2 AO3 Total Maths Prac
2| (a) Ray inside block bent towards normal (not along normal) (1)

Ray outside block bent away from normal (1)

Incident ray and ray exiting block parallel by eye (1) 3 3 3
(b) {Ray / wavefront} slows down (1)

when it enters optically denser medium (1) 2 2 2

Question 2 total 5 0 0 5 0 5
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
3| (@ White can cools quickest [or equiv] (1)

..at {4 °C per minute / 8 °C over the two minutes} (1) 2 2 2 2
(b) Grey can (1)

as its temperature drops the most (1) 2 2 2
(c) Black surfaces are the best emitters of infra- red (1)

so black should cool the most (1) 2 2 2

OR

Black can starts at a lower temperature than the other two (1) so it
loses the least amount of heat as the temperature gradient is less

(1)

(d) Start temperature not the same for all cans (1) 1
allow to cool to a selected temperature before starting the 1
experiment (1)

Volume [of water] not controlled (1)
Measure volume of water with a measuring cylinder (1)

Question 3 total 2 6 2 10 2 10
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Marks available
AO1 AO2 AO3 Total Maths Prac

Question Marking details

4 | (a) The rod is charged by friction / rubbing (1)
Electrons move from the rod onto the cloth (1)
Leaving a deficit of {electrons / negative charge} [or excess of 3 3 3

{protons /positive charge}] (1)

(b) Recall and substitution into: Q = It
i.e.0.5x[10%=1x0.1x[10° (1) 1
Accept 0. 0005 =1 x 0.1
Rearrangement (1) 1
Answer 0.005 [A] (1)

5 A award 2 out of 3 marks

(c) There is an electric field around the charged rod (1) where other 2 2 2
charges experience a force (1)

Alternative:

The positive rod attracts (negative) electrons in paper (1)

This pulls them closer than the positive nuclei so there is a net
attraction (1)

Question 4 total 6 2 0 8 3 8
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

(a)

Surface of ramp (1)
...because different surfaces have more or less friction (1)

Same type of squash ball (1)
.... because different squash balls have more or less rolling
resistance [accept: friction] (1) [do not accept same mass]

OR Start position on ramp (1)
Different start positions will change the height or distance travelled

down the ramp (1)

(b)

Indicative content (see appendix for alternative)

Method

1. Set the height of the ramp to 10 cm above the desk.

2. Measure a distance of e.g 50 cm from the end of the ramp and mark
this point.

3. Release the squash ball from the top of the ramp starting the stopwatch
as you do.

4. When the squash ball reaches the bottom of the ramp press the lap
button on the stopwatch.

5. Stop the stopwatch when the squash ball reaches the 50 cm mark.

6. Record the time taken for the ball to travel down the ramp (lap time)
and the total time.

7. Repeat steps 1-6 increasing the height in 5 cm intervals each time up to
25 cm.

8. Repeat the experiment twice more.

Analysis

1. Calculate the time taken for the ball to travel e.g. 50 cm along the
bench; this is the total time — the lap time.

2. Calculate the velocity at the bottom of the ramp using the formula:
velocity = 0.5 + mean time taken to travel 50 cm along the bench

3. Calculate the acceleration using the formula:

acceleration = velocity at bottom of ramp + mean time to reach bottom of
ramp

4. Plot a graph of ramp height against acceleration.

Other equally valid methods such as use of x = ut + % at’ can access all
the marks.
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

5 — 6 marks

Describes the method fully with suitable range and values of the
independent variable suggested. Details how to measure velocity at the
bottom of the ramp and how to calculate acceleration.

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

Describes the method but leaves out some detail e.g. omits detail on
values of variables / how to calculate acceleration or detailed method with
no analysis

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

Describes a basic method such as timing duration of travel for different
heights of ramp.

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

10

10

10
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Appendix to Q5 (b)
Indicative content using x = ut + Zat?

Method

Set the height of the ramp to 10 cm above the desk.

Measure the distance from the top to the bottom of the ramp, x.

Release the squash ball from the top of the ramp starting the stopwatch as you do.

When the squash ball reaches the bottom of the ramp press the stop button on the stopwatch. Record the time.
Repeat steps 3 — 4 twice and calculate the mean time, t.

Repeat steps 3 — 5 increasing in the height in 5cm intervals each time up to 25cm.

aoabwbd-~

Analysis
u+v
1. For each height calculate the acceleration using x = ut+%at2with u = 0. [Or, calculate the final velocity from X=——-et and then use

v—-u
a=——o0
" ]
2. Plot a graph of acceleration against height

Or alternative method using light gates to measure velocities at different positions when rolling down the ramp.
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Marks available

Question Marking details
AO1 AO2 AO3 Total Maths Prac
6 | (a) 2.50 (do not accept 2.5) 1 1 1 1
(b) | (i) Smooth curve through the origin 1 1 1
(i) As depth increases speed increases (1)
at a decreasing rate (1) 2 2 2
(c) When depth doubles from 0.5cm to 1.0 cm speed increases from
22.5m/s to 32.2m/s a factor of 1.43 (1)
This is close to 1.41 so supports theory [accept: which is different 2 2 1 2
from 1.41 so not true] (1)
OR

225 x \2=31.8m/s (1)

This is close to 32.2 m/s so supports theory (1)

OR

When depth doubles from 1.0 cm to 2.0 cm speed increases from
32.2m/s to 45.8 m/s a factor of 1.42 (1)

This is close to 1.41 so supports theory (1)

OR

32.2 x \J2=455m/s (1)
This is close to 44.0 m/s so supports theory (1)

(d) | (i) Because at this depth the times are smaller (1)
So random errors in timing have a greater effect (1) 2 2 1 2
(i) Yes because {its degree of scatter / range of times} is the same as
other depths but the times are smaller.
(e) | () Substitution: v =+/10x0.025 (1) [accept 2.5]
v =0.5[m/s] c.a.0.(1) 2 2 2 2
(i) This is 48 cm/s so close to 50 cm/s so data are accurate 1 1 1
Question 6 total 1 5 6 12 5 12
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COMPONENT 2 - Applications in Physics
HIGHER TIER

SUMMARY OF MARKS ALLOCATED TO ASSESSMENT OBJECTIVES

Question AO1 AO2 AO3 TOTAL MARK MATHS PRAC

Section A 1 0 11 4 15 6 0
Section B 2 5 0 0 5 0 5
3 2 6 2 10 2 10

4 6 2 0 8 3 8

5 10 0 0 10 2 10

6 1 5 6 12 5 12

TOTAL 24 24 12 60 18 45

C420UB0-1 EDUQAS GCSE Physics - Component 2 HT MS S18/DM
10
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SECTION B
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Marks Available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
2 | (a) Speed of molecules is increased (1)
More frequent collisions with walls of container / more
momentum change in the collisions (1) 3 3 3
Increased force (1)
b
(b) Density equation stated i.e. density = mass (1)
volume 2 > >
Neither the mass or volume change (1)
(c) A further fall of 11 x 10* N/m? (1)
Requires a temperature fall of L%J x 100 =275 (1) 2 2 2 2
(Accept -275)
(d) Increase the time between taking readings (1)
To allow the air to come into thermal equilibrium with the water 2
: 2 2
in the water bath (1)
Question 2 total S 0 4 9 2 9
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Marks available

Question Marking details AO1 AO2 | AO3 | Total | Maths | Prac
3 | (a) Use a pointer / place ruler immediately behind the spring (to 1 1 1
eliminate parallax errors)
(b) | (i) - : . F 1
Substitution of an appropriate pairinto £k =— e.g. % 1 1
X .
Spring constant = 0.5 (1) 1
Unit = N/em (1) 1 3 > 3
Alternative response: (with extension in metres)
o , - F 1
Substitution of an appropriate pair into k& . e.g. 5 0x10° (1)
Spring constant = 50 (1)
Unit = N/m (1)
(i) The spring becomes permanently stretched when the load is
removed / extension larger than 2 cm for every unit of load 1 1 1
beyond 5009
(c) | (i) For 1 spring:
Conversion of 50cm to 0.5m (1) 1
Substitution: 400 x 0.5 into F = kx (1) 1
Force = 200 [N] (1) 1
For 5 springs in parallel, F =5 x 200 = 1000 [N] (1) 1 4 3
(i) Remove a spring / use springs which have a smaller spring 1 1
constant value
(iii) Energy stored at 30cm =5 x (0.5 x 400 x 0.3% ) = 90 [J] (1)
Energy stored at 50 cm = 5 x (0.5 x 400 x 0.5% ) = 250 [J] (1)
Increase in energy = 160 [J] (1) 3 3 3
Question 3 total 5 7 1 13 8 5

© WIJEC CBAC Ltd.

PMT



Edugas GCSE - Paper 2 C420U20 - Specimen None - Mark Scheme - Question Paper PMT thealevelphysicstutor.com
PMT

GCSE PHYSICS Sample Assessment Materials 140

. . . Marks available
Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
4 | (a) Specific heat capacity is the [heat] energy required to raise the 1 1

temperature of 1kg of the substance by 1°C

(b) 30 (1)
60 (1)
5 (1) 1
225 (1) 4 4 1
Question 4 total 1 4 0 5 2 0
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Question

Marking details

Marks available

AO1

AO2

AO3

Total

Maths

Prac

5 | (a)

Indicative content:

A variable resistor and an ammeter need to be connected in series with
the thermistor and a voltmeter connected in parallel with the thermistor.
Readings of current and voltage should be taken before the variable
resistor setting is altered and readings taken again. By altering the
variable resistor settings again and again, a number of pairs of
readings can be taken.

Finally a graph of current against voltage should be drawn to establish
ohmic behaviour or not.

Only if the line is straight is the thermistor ohmic.

5 — 6 marks

Detailed description of how a workable experiment is carried out.
Explains how results are to be analysed.

Explains how ohmic behaviour can be recognised from graph.

There is a sustained line of reasoning which is coherent, relevant,
substantiated and logically structured. The information included in the
response is relevant to the argument.

3 — 4 marks

Description of how the experiment is carried out which would work with
little adjustment/elaboration.

Some explanation of how results are analysed.

There is a line of reasoning which is partially coherent, supported by
some evidence and with some structure. Mainly relevant information is
included in the response but there may be some minor errors or the
inclusion of some information not relevant to the argument.

1-2 marks

Basic description of how the experiment is carried out. The experiment
would need some modification before it could be carried out.

There is a basic line of reasoning which is not coherent, supported by
limited evidence and with very little structure. There may be significant
errors or the inclusion of information not relevant to the argument.

0 marks

No attempt made or no response worthy of credit.
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Marks available

Question Marking details AO1 | AO2 | AO3 | Total | Maths | Prac
(b) | (i) Axis and labelling (1)
All 6 points plotted correctly + 72 small square division and
appropriate scale (1)
Smooth curve of best fit (1)
Anomalous point at (40,6) identified (1) 4 4 4 4
(i) Resistance decreases as the temperature increases (1)
The rate of decrease of resistance decreases as temperature 2 2 2
increases (1)
(iii) 5.5 [Q] (ecf value to be taken from their graph £ 0.2) 1
Recall of: V'=1R (1) 1
Substitution: 0.5 x 5.5 (ecf) (1) 1 1 4 > 4
Potential difference = 2.75 [V] (1)
(iv) The products of resistance and Celsius temperature are not
constant (1)
So they are not inversely proportional (1) 2 2 1 2
Alternative response:
Pair of temperatures which are double each other (i.e. 20°C and
40°C or 30°C and 60°C) selected and conclusion the resistance
does not halve (1)
So they are not inversely proportional (1)
Question 5 total 8 8 2 18 7 18
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