Question Answer Mark
number
5(c) Correctly identifies data points from the graph to calculate

areas (1)

Calculates area under AB (1)

240m

Calculates area under CD (1)

135m

distance travelled at constant speed = 240 m is greater than

distance travelled when slowing down = 135 m (1) (4)
Question Answer Mark
number
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Question Answer Mark
number
6(c)(i) An answer that combines the following points of application
of knowledge and understanding to provide a logical
description:
* proton number/atomic humber decreases by 1 (1)
* nucleon number/mass number remains unchanged (as p
and n have same mass and mass of electron is
(assumed) negligible) (1) (2)
Question Answer Mark
number
6(c)(ii) C (1)
Question Answer Additional guidance Mark
number
7(a) An answer that combines the | allow
following points of
understanding to provide a
logical description:
* measurement of time stopwatch, light gates
between(or at) two
positions using
suitable timing minimum is 0.5 m
equipment (1) metal tape measure
* measurement of
suitable distance
along the runway average speed =
with metre rule (1) distance/time
* measurement of vertical | OR
height to starting position | @verage speed = (speed at
(1) A — speed at B)/2
* repeats AND averages
AND use of a correct
equation (1) (4)
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Question | Answer Additional guidance | Mark
number
9(c) e s )
Substitution into v=— to find v (1) s is distance
t
11
v 1.5x10 award full marks for
500 correct numerical
Substitution into v = f XA and unit | answer without
conversion (1) working
L5x10" a0 x 10
V=W_ fx 67 maximum 3 marks if
Transposition (1) Ainnm
Rearrangement (1)
(1.50x10")
500 (670x10™)
4.4776 x 10** (Hz)
Answer (1)
4.5 x 10" (Hz) (4)

 Answer Additional guidance [ Mark
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Question | Answer Acceptable answers Mark
Number
2)
'- Mark |
« producing more neutrons (1)
- 3)
'- Mark |
A krypton-91
)
'- Mark |
« removes electrons (1)
« from atoms (1)
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Question Answer Acceptable answers Mark
Number
4(e) An explanation linking the following
points ignore references to high
temp and pressure
e nuclei are positively charged accept same charge
(1) accept protons for nuclei
accept atoms
and will repel each other
e need enough energy to
overcome repulsion (1) (2)
Question Answer Acceptable answers Mark
Number
5(a) A
(1)
Question Answer Acceptable answers Mark
Number
5(b) distance travelled = area under distance = average speed

graph (1)

substitution (1)
2 x20x 2

evaluation (1)
20 (m)

X time

=10 x 2

20 (m)

allow (distance) = speed x
time
or 20 x 2 for 1 mark

give full marks for correct
answer, no working

(3)
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Question Indicative Content Mark
Number
QWC | *6(d) | A discussion including some of the following points
Model components related to actual machine
lamp - radioactive source (B- source)
e sensor (LDR) — Geiger counter arrangement
e card - liquid in bottle
Interaction of components related to working of machine
e rising of card - more liquid in bottle
e rising of card - less light
- higher resistance
- smaller current / reading
- circuit switches on if too much light
e greater absorption gives less radiation to detect
¢ machine discards bottle if too little liquid, model does not (6)
Level 0 No rewardable content
1 1-2 e a limited discussion comparing some of the indicative content. E.g.
two of the lamp, sensor and card are related to the source (Geiger)
counter and liquid respectively.
e the answer communicates ideas using simple language and uses
limited scientific terminology
e spelling, punctuation and grammar are used with limited accuracy
2 3-4 e a simple discussion comparing parts of the process. E.g. Two of the
lamp, sensor and card are related to the source Geiger counter and
liquid respectively. The rising of the card gives more liquid in the
bottle.
e the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
e spelling, punctuation and grammar are used with some accuracy
3 5-6 e a detailed discussion of the whole process. E.g. the lamp, sensor
and card are related to the source Geiger counter and liquid
respectively. The rising of the card gives more liquid in bottle. Too
much light/ radiation getting through starts the alarm.
e the answer communicates ideas clearly and coherently uses a range
of scientific terminology accurately
e spelling, punctuation and grammar are used with few errors
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Acceptable answers
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Question Answer Acceptable answers Mark
Number
[€Y)
-: Acceptable answers Mark
— @)
helium/mass of 4 for 1 mark
charge of +2 for 1 mark
r Acceptable answers Mark |
« named isotopes
@)
Acceptable answers Mark |
Reverse argument @)
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Question
Number

Indicative Content Mark

L

Level | O No rewardable content
1 1-2 e A limited explanation mentioning any two from N or one from H
orA
e.g. Background comes from space and rocks.(N) It is there all the
time. (N)
OR Readings for background must be repeated because they are
random. (H)
OR Background must be taken away from all other readings (A)
¢ the answer communicates ideas using simple language and uses
limited scientific terminology
¢ spelling, punctuation and grammar are used with limited
accuracy
2 3-4 e A simple explanation linking aspects of two ideasi.e. N + H

OR N+A OR H+A

e.g Take readings without source (H) and subtract them from the
main readings with source present.(A)

OR It should be taken several times because it is random (H)so that
the average can be subtracted from the main readings (A)

e the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately

e spelling, punctuation and grammar are used with some accuracy
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e A detailed explanation linking A with EITHER N + an idea

from H
OR two or more

ideas from H
e.g.Background radiation is there all the time. (N) You need to take
readings at the place where you will do the experiment and with
all the apparatus set up except the source because BR changes
from place to place.(H) Then you should subtract background
readings from the main experimental readings.(A)

OR Take several readings of count rate for averaging since the
effect is random (H) and make sure that they are taken in the
same place.(H) Then subtract from readings in main
experiment.(A)

e the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately

e spelling, punctuation and grammar are used with few errors




Question
Number

Acceptable answers

Mark
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Total for Question 1 = 7 marks
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Question | Answer Acceptable answers Mark
Number

[€9)

Acceptable answers Mark |
[69)

‘ Acceptable answers Mark |
@)

I Acceptable answers Mark |
F [69)

I Acceptable answers Mark |
@)
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Question
Number

Answer

Acceptable answers

Mark

Total for Question 4 = 10 marks
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Question

Number

Indicative Content Mark

QWC

*5(c)

An explanation including some of the following points

e Description of how this can be overcome

Description of the problem
- __Nuclei have positive charge
- __Repel each other

- __Reduces possibility of suitable collisions
- Rate of fusion too small to be useful

o Very high temperature ( of fuel)
o__Very high KE / speed of nuclei

o High KE can overcome repulsion
o Very high densit ressure

o Increases possibility of suitable collisions (6)

Level

No rewardable content

A limited explanation
e.g. The fuel has to be at a high temperature to start the reaction/to
make particles collide.

Or

The fuel has to be at a very high temperature and pressure.

the answer communicates ideas using simple language and uses
limited scientific terminology

spelling, punctuation and grammar are used with limited
accuracy

A simple explanation.

e.g. We need to overcome repulsion of nuclei to make them collide.
This is achieved by having a high temperature and pressure.

the answer communicates ideas showing some evidence of clarity
and organisation and uses scientific terminology appropriately
spelling, punctuation and grammar are used with some accuracy

A detailed explanation

e.g. The nuclei repel each other. To overcome this they need
very high kinetic energy which is achieved by generating high
temperature and pressure.

the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately

spelling, punctuation and grammar are used with few errors

(Total for Question 5 = 12 marks)



Richard Finnegan



Question Answer Acceptable answers Mark
Number

AL



Richard Finnegan



Question
Number

Indicative Content

Mark



Richard Finnegan



Level 0 No rewardable content

1 1-2 e a limited description of hazards or precautions in one option
e.g. The rods are radioactive. Radiation can cause cancer. When the
rods are disposed of then they will remain radioactive for some time.

e the answer communicates ideas using simple language and
uses limited scientific terminology

e spelling, punctuation and grammar are used with limited
accuracy

2 3-4 e a simple discussion of hazards for both options or a detailed
discussion of one option.

e A detail discussion may either expand on several descriptive
points about the hazard or may include suitable precautions.

e.g. The gamma radiation from the rods is highly penetrating. If they
were simply put into landfill then they could damage the environment
and so they would need special storage facilities until they had
decayed to a safe level.

e the answer communicates ideas showing some evidence of
clarity and organisation and uses scientific terminology
appropriately

e spelling, punctuation and grammar are used with some
accuracy

3 5-6 e a detailed discussion of hazards for both options.

e.g. Response as above PLUS if they were transported back to the
reactor then they must be in very strong containers so that, if there
was an accident, they would not be damaged and allow radioactive
material to escape.
e the answer communicates ideas clearly and coherently uses a
range of scientific terminology accurately
e spelling, punctuation and grammar are used with few errors

(Total for Question 6 = 12 marks)




