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MP1.
MP2.

low volume gives high pressure / ORA;
decreasing volume increases the pressure /
ORA;

relationship is non-linear / inversely
proportional / idea that rate of change varies;

MP3.

Fresgure o g0¢

= 2 marks

Fredl

™

)
L""ll.'lh'lf
= 3 marks

if seen from clear
sketch graph with
labelled axes

N.B. ‘pressure is
inversely proportional
to volume’ gains all 3
marks

Note that the following
sketch graph would also
gain all 3 marks

freswe. |
Cpoy |

e Answer Notes Marks
number
9 a (i) | straight line extrapolated in line with existing line judge by eye 2
such that it crosses the temperature axis;
temperature given in the range -260 to -300;
(ii) | (speed) increases / eq; 1
b (i) | temperature; 2
mass / amount / type (of gas); allow ‘number of moles’
allow moisture level /
humidity (of gas)
(i1) allow all marking points 3

Total for question 9 = 8 marks
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LS Answer Notes Marks
number
9 (a) Geiger-muller tube; allow 1
GM tube
spark counter
geiger counter
(b) (i) | any two from: 2
MP1. rocks / buildings / radon gas;
MP2. cosmic rays / (radiation from) the Sun;
MP3. medical sources;
MP4. nuclear waste / accidents;
MP5. some foods e.g. coffee, bananas etc.;
(ii) | any three from: 3
MP1. remove the radioactive source;
MP2. measure background count;
MP3. repeat the measurement and calculate
average;
MP4. idea of scaling background count to allow background
same time as count measurement; count taken for 20
minute period
MP5. subtract background count from the
non-corrected measurement;
(c) number of neutrons decreases by one; 2
number of protons increases by one; condone atomic
number for protons
‘neutron becomes a
proton’ gains both
marks
‘atomic number
increases by 1, mass
number stays the
same’ gains both marks
allow for one mark if
no other scored for the
idea that the nucleus
becomes a different
element
(d) any two from: 2
MP1. reduce exposure time; allow keeping in lead
container when notin
use
MP2. handle with tongs / at a distance;
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MP3. use shielding; allow use of gloves,

mask etc.
MP4. wear a film badge / monitor;

MP5. not pointing source at anyone;

Total for question 9 = 10 marks
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AT Answer Notes Marks
number
9 @ O |4 2
2;
(ii) | removal of electron(s) (from an atom); allow gaining 1
electron(s)
(iii) | alpha particles are absorbed by/cannot penetrate/ | allow do not penetrate 2
stopped by a few cm in air; casing (of deionser)
condone ‘do not
penetrate skin/clothes’
so alphas do not reach the workers;
(b) (i) | time taken; accept any synonym 2
e.g. period/amount of
time/
for (radio)activity/mass/number of (remaining)
nuclei to half;
(ii) | evidence of halving of 70; 3
420 days means 3 half-lives; accept however
presented i.e.
70—35—17.5-8.75
evaluation of 8.75 (kBq); allow 9 (kBq)

Total for Question 9 = 10 marks
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EE e Answer Notes Marks
number
10 (a) 236 - (97 + 135); answer of 4 scores 2 2
X = 4;
(b) (fission) releases neutrons; 3
neutrons can be captured by other uranium nuclei;
(these nuclei) then undergo fission;
(c) evidence of halving of 72 (kBq); 3
evidence of four half-lives required;
e.g. count rate after 4 half-lives is 4.5 (kBq)
evidence that four half-lives is equivalent to 60
million years;
(d) Any FIVE from: 5

MP1  Idea of strong containers;
MP2  idea that containers can’t rust;

MP3 idea that rust-proof containers
expensive/difficult to manufacture;
MP4  reference to security of waste site;

MP5  reference to dilution in sea water;
MP6 reference to leakage into water table;

accept idea of a
location that prevents

rust

accept low earthquake

risk

(Total for Question 10 = 13 marks)



Paper 1 - January 2022 - Q2



Edexcel IGCSE - Paper 1 4Phl 1 - January 2022 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Question
number

Answer

Notes Marks

2

(@)

D (ultraviolet);

A is incorrect because frequencies lower than visible light are non-ionising
B is incorrect because frequencies lower than visible light are non-ionising
C is incorrect because frequencies lower than visible light are non-ionising

(b) one use for x-rays; 2
e.g. taking photos or detecting of (broken) bones, allow treating cancer /
internal structures (of objects), sterilising medical equipment
one use for gamma rays;
e.g. radiotherapy, sterilising medical equipment, allow treating cancer
reference to tracing, airport scanning of luggage,
irradiating food (for preservation)
(c) (i) | speed = frequency x wavelength; allow standard symbols and 1
rearrangements e.g.
A=v/f
condone s for speed
(ii) | substitution; 3

rearrangement;
evaluation;

e.g.
3.0x108 = 2.8 x10" x wavelength
wavelength = speed / frequency
(wavelength =) 1.1x 10" (m)

-1 for POT error

allow 1.07...x 10" (m)

B;

A is incorrect because it shows an exponential relationship
C is incorrect because it shows a proportional relationship

D is incorrect because it shows no relationship

Total for Question 2 = 8 marks
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e Answer Notes Marks
number
5 (a) fission is the splitting of a nucleus; allow “breaking down”, 2
“dividing” for splitting
fusion is the joining of (two) nuclei; allow “fusing”,
“combining” for joining
reject “atom” for
“nucleus™
(b) (i) | mass number = 1; 2
atomic number = 0;
(ii) | any THREE from: accept RA 3
MP1. idea that reactants are not (as) hazardous
for fusion;
MP2. idea that products of fusion are not allow reference to no
radioactive; gamma radiation from
fusion
MP3. (so) no {mutations/damage to
cells/tissue/cancer} ;
MP4. (so) no long-term storage problems;
MP5. idea that no shielding is required;
MP6. idea of lower or no risk of meltdown for
fusion;
MP7. idea that there is no runaway chain
reaction for fusion;
(c) evidence of activity halved; 3
evidence of activity halved four times only; allow reference to 4 half
lives, including showing
that 48/12 = 4
correct evaluation;
correct answer: 7.5 (kBq)
e.g. 120+ 2 =60
60+2=30
30:2=15
15:2=7.5

Total for Question 5 = 10 marks
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(RIERAET Answer Notes Marks
number
9 (a) (i) | any ONE from: 1
wear gloves;
use tongs;
do not point source at anyone;
keep source at arm’s length; accept use of remote
control i.e. a robot
keep source in lead-lined box;
keep exposure time short; i.e. only have the
source out for as long as
is necessary
wear goggles;
lead apron;

(ii) | Geiger-Muller tube (and counter); allow GM 1
tube/counter/detector
condone ‘photographic
film’

(b) I each correct row scores 3
1 mark
Material
Type of radiation 10 mm of air 2 cm of aluminium 10 cm of lead
alpha X X X
beta X X
gamma X
(c) (i) | recall of KE = %2 m v?; 3
substitution;
correct evaluation; -1 POT error
correct answer: 1.5 x 1072 (J)
e.g.
KE = %2 m V2
KE = % x (6.6 x 107%7) x (2.1 x 107)?
KE = 1.4553 x 1072 (J)
(ii) | candidate’s answer for (i) 1
e.g. 1.5 x 1072 (J)
(iii) | thermal; 1

Total for Question 9 = 10 marks
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Question

Answer Notes Marks
number
12 (a) (i) | neutron numbers correct; 2
particle X numbers correct;
1 1
0 1
(ii) | proton / p; allow hydrogen, H, H* (ion) 1
(iii) | any two from: 2
MP1.both have same number of both C atoms have 6 protons
protons (and electrons);
MP2.C-12 has fewer {neutrons / | allow RA
nucleons} than C-14; C-14 has 8 neutrons, C-12 has
6 neutrons
MP3.C-12 is lighter than C-14; allow RA
(iv) | mass number is constant; however expressed, including 2
numerically
atomic number increases by one;
(b) working seen / appropriate line(s) | e.g. line drawn across from 125 2
on graph seen; Bq
5500 (years) allow 5000-6000 (years)
(c) (i) | (due to) background radiation; 1
(ii) | idea that activity depends on the | allow ‘fair test’ idea 1

mass;

ignore ‘to have the same
activity’




Edexcel IGCSE - Paper 1 4Ph1 1 - June 2018 - Mark Scheme - Question Paper

thealevelphysicstutor.com

Question
number

Answer

Notes

Marks

(d)

{activity / amount of C-14} too
low (to measure);

quantitative supporting

statement;

e.g.

e age of bone is much greater
than one half-life

e activity becomes zero after
35000 years

e C-14 decays fully after 35000
years

allow activity is zero
allow no longer emits radiation
allow ‘all C-14 has gone’

allow any value given greater
than 35 000 years
allow any value given greater
than 35000 years

Total for question 12 = 13 marks
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O Answer Notes Marks
number
3 (a) (nuclei with) the same number of protons; allow same atomic 2
number / same element
(but) different number of neutrons; allow different nucleon
/ mass number /atomic
mass
(b) A (82); 1
B is incorrect because this is the number of neutrons
C is incorrect because this is the number of nucleons
D is incorrect because this is double the proton number + nucleon number
(¢) (i) | evidence of 3 half-lives; seen anywhere in 2
working
correct evaluation;
e.g.
240 +23=30
66 + 3 = 22 (years)
(i) | correct atomic and mass numbers used for alpha seen anywhere in 2
particle; working
correct evaluation of number of beta particles;
e.g.
atomic number of alpha = 2, mass number = 4
(therefore) 2 beta decays (to get back to 82)
Jo+ 2
2

Total for Question 3 = 7 marks
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QEE e Answer Notes Marks
number
2 (a) all three correct ticks = 3 marks;;; -1 for 4 ticks 3
two correct ticks = 2 marks;; -2 for 5 ticks
one correct tick = 1 mark; 0 marks if all ticked
Statement Correct (v)
uranium-235 loses a proton to become uranium-236
uranium-235 absorbs a neutron to become uranium-236 v
daughter cells are produced when uranium-236 splits
the nuclear energy store of uranium-236 increases when it splits
two or three neutrons are typically released when uranium-236 splits v
energy is transferred to the kinetic store of the fission products when v
uranium-236 splits
(b) neutron / n / neutrons; 1
(c) B (a helium nucleus); 1
A is incorrect because this describes gamma radiation
C is incorrect because this describes beta radiation
D is incorrect because this describes neutron radiation
(d) beta (minus); accept B, p 1
reject beta plus

Total for Question 2 = 6 marks



