
Mark Scheme 
 
Q1. 
 

   
Answer Acceptable 

answers 
Mark 

   axes labelled 
correctly With label 
or unit (1)  correct 
shaped smooth 
curve (1)  line does 
not reach zero 
activity (1)    

activity / Bq / count 
rate 
 ignore radioactivity 
 time/ seconds/ any 
time unit    

(3) 

   
 
 
Q2. 
 

   
Answer Acceptable 

answers 
Mark 

    D     (1) 

   
 
 
Q3. 
  

 

 

  

 
 
Q4. 
 

   
Answer Acceptable 

answers 
Mark 

(i) Any two of: Gamma 
is a wave (1) 
 Alpha is a helium 
nucleus (1) 
 Alpha is charged (1) 
 Alpha has a mass 
(1) 
 Gamma penetrates 
further/ 
 highly (1) 
 Gamma weakly 
ionising (1) 
 Gamma travels 

Reverse arguments  
em radiation  
Gamma has no 
charge 
 Gamma has no 
mass 
 examples of 
penetrating power  
alpha highly ionising  
ignore vague 
comments eg 
 stronger 
 Ignore uses and 

(2) 



faster (1)   dangers   

   
 
 
Q5. 
  

 

 



 

  

 
 
Q6. 
  



 

  

 
 
Q7. 
  

 

  

 
 
Q8. 
 



   
Answer Acceptable 

answers 
Mark 

(i)  any one of  
 X-ray (machines) / 
smoke alarms/ 
nuclear/ radioactive 
waste     (1)  

nuclear weapons 
(tests) nuclear power 
plants (medical) 
tracers/technetium  

(1) 

(ii) an explanation 
linking: comes from 
granite / rocks (1) 
none/ less of these 
(rocks) in some 
areas (1)       

   in some 
areas/Cornwall/Aber
deen  the second 
mark is dependent 
on the first.    

(2)   

   
 
 
Q9. 
 

   
Answer Acceptable 

answers 
Mark 

(i) does not emit 
(ionising) radiation / 
no (radioactive) 
decay   

it is not radioactive    (1)  

(ii) B 5       (1)  

(iii) 

 
 

 A   

    

(1) 

   
 
 
Q10. 
 

   
Answer Acceptable 

answers 
Mark 

(i)     A electron      (1)  

 (ii) suggestion to include 
two of  

• the ionisation is 
different (1)  

• correct difference 
in ionisation (1)  

• the masses are 
different (1)  

• alpha is bigger 
than beta (1)  

• alpha hits more 
(air) particles (1)  

• alpha loses its 
energy in shorter 
distance (1)   

  alpha more ionising 
(than beta) scores 2 
marks    RA 
(heavier for bigger)  
RA   
RA  IGNORE 
references to 
penetration  

(2) 

   
 
 
Q11. 



 

   
Answer Acceptable 

answers 
Mark 

(i) D       (1)  

(ii) B       (1)  

   
 
 
Q12. 
  

 

  

 
 
Q13. 
  

 



 

  

 
 
Q14. 
  

 

 

 

  

 
 
Q15. 
 

   
Answer Acceptable 

answers 
Mark 

(a)  A      (1) 

(b) axes labelled 
correctly With label 
or unit (1)  correct 
shaped smooth 
curve (1)  line does 

activity / Bq / count 
rate 
 ignore radioactivity 
 time/ seconds/ any 
time unit    

(3) 



not reach zero 
activity (1)    

(c)(i) Idea of 2 half-lives 
(1) 
 11 400 = 2 × 5700 
Idea of halving 
activity twice (1) 
 0.55 × 2 × 2 
Calculation (1) 
 2.2 (Bq)  

11 400 / 5700 = 
2     2.2 (Bq) for 
three marks  

(3) 

(c)(ii) Explanation linking 
two of:   

•  Background 
radiation affects the 
measurement (1)   

• Needs to be 
subtracted from 
readings (1)   

•  Background 
radiation is variable 
(1)   

•  Background 
radiation needs to be 
averaged (1)     

 
 accept interfering / 
including   varies 
with 
place/time/random 
nature repeating test 
improves reliability  

(2) 
 t 

(c)(iii) One relevant idea:  
 (New method) more 
accurate (1)  Hard 
to measure a small 
activity (1)  
Background 
radiation affects 
readings (1)  Need 
to find difference of 
two small quantities 
(1)  Can test smaller 
samples (1)  

ignore better 
method/results / 
more reliable  
difficult to distinguish 
between the reading 
and background   

(1) 
 grad 

 Total for question = 10 marks 
  
 
 
Q16. 
  



 

 

 

  

 
 
Q17. 
  

 

  

 
 
Q18. 



  

 

  

 
 
Q19. 
  

 

  

 
 
Q20. 
  



 



 



 

 



  

 
 
Q21. 
  

 

  

 
 
Q22. 
  



 

  

 
 
Q23. 
 

   
Answer Acceptable 

answers 
Mark 

(a)(i) Gamma/ γ (wave(s)/ 
ray(s)/radiation)   

X-rays/ radiation   
(1) 

(a)(ii) Any two from 
 It fluoresces (1) UV 
(radiation) 
transfers/gives 
energy to ink/ink 
absorbs energy from 
UV (radiation) (1) 
(energy from UV is 
)(re- )radiated/(re)- 
emitted by ink at 
lower frequency/as 
(visible) light (1)  

 
fluorescent Ink/it 
absorbs UV 
(light/radiation) 
Ignore UV is 
reflected as visible 
light 
 Ignore luminous  
emits visible light  

      (2) 

(b) transposition 
 λ = 
v/f                             
     (1) substitution λ 
= 3 × 108/7 

Subst. and 
transform. either 
order 
 1 mark only can be 
scored for correct (3)  



×109                   (1)  
evaluation 
 0.043 
(m)                            
               (1) Ignore 
any unit given by 
candidate  

substitution after 
incorrect 
transposition.   3 × 
108/7 ×109 gains 2 
marks Accept any 
number of sig.figs. 
that rounds to 0.04 
0.04 , 0.0428 (m) (1) 
Give full marks for 
correct answer with 
no working. 0.04 × 
any other power of 
10 = 2 marks  

  

   
Indicative Content Mark 

QWC *c  A discussion 
including some of 
the following points 
      Possible 
dangerous e-m 
radiations 
     Microwaves 
     Infrared 
     Ultraviolet (UV) 
     X-rays 
     gamma 
rays     Correctly 
linked to 
     Internal heating 
of body cells 
(microwaves) 
     Skin burns 
(infrared) 
     Damages skin 
cells/sunburn (UV) 
     Damages eyes 
(UV) 
     Can cause skin 
cancer (UV) 
     Can cause 
cataracts (UV) 
     Damage to cells 
inside the body( 
X-rays) 
     Mutate/ kill cells 
in the body (gamma) 
     Damages DNA 
(X-rays and gamma 
rays) 
 Link to frequency 
     As the frequency 
increases/wavelengt
h decreases 
     (microwave -> 
gamma) the waves 
become more 
     penetrating and 
do more (6) 



damage/danger as 
they have 
     more energy.   

Level 0 No rewardable content  

1 1 - 2  

• a limited description e.g. gives at least 2 
correct radiations and links both to correct 
damage OR at least 2 correct radiations 
named with link to correct damage from one 
and idea that frequency is linked to damage 
OR just has link between higher frequency 
and more damage/dangerous e.g. infrared 
burns your skin and X-rays can damage 
cells. OR X-rays have a higher frequency 
than microwaves and can cause cancer OR 
Higher frequencies cause more damage to 
cells.  

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

• spelling, punctuation and grammar are 
used with limited accuracy  

2 3 - 4  

• a simple description e.g. gives most of 
the correct radiations and links to correct 
damage, at least one with detail of the 
damage that is caused OR links two to detail 
of the damage, AND has a link between 
frequency and energy/danger e.g. 
Microwaves are absorbed by water in body 
cells. UV can cause skin cancer and 
damages your eyes. Xrays and gamma rays 
can damage cells inside your body OR 
Gamma and X-rays can penetrate deep into 
the body. Gamma does most damage as it 
has the highest frequency.  

•  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  

3 5 - 6  

• a detailed description e.g. gives most of 
the correct radiations with links to detail of 
the damage AND explains the link between 
frequency and energy/danger. e.g 
Microwaves heat up the water in cells. UV 
can cause cataracts. Gamma rays are the 
most penetrating and can mutate cells inside 
the body because they have the highest 
frequency.  

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

•  spelling, punctuation and grammar are 
used with few errors  

   



 
 
Q24. 
  

 



 

 
 
Q25. 
  



 



 

 
 
Q26. 
 

   
Answer Acceptable 

answers 
Mark 

(i) negative (1)       (1) 

(ii) (much) smaller than 
a neutron 
 (1)   

    
(1)  

   
 
 
Q27. 
  



 



 

  

 
 
Q28. 
 

   
Indicative Content Mark 

QWC *  An explanation 
including some of 
the following ideas 
Need for 
measurement 
(N)Background 
radiation  

• is always 
present/all around us  

• has (natural) 
source(s) 
exemplified by 
space, living things, 
rocks, food, 
nuclear/medical 
sources etc.  

• would give false 
reading in 
experiment How and 
why to measure(H) 
Background 
radiation 
measurement   

• is taken at site of 
experiment because           (6) 



it is different in 
different places  

• is taken with all 
apparatus except 
source in place  

• is taken before 
and after because it 
can change with time 
/ they need an 
average  

• must be worked 
out for same time as 
(or longer than) 
experiment / rate 
found so analysis is 
simpler  

• It is taken 
several times/ 
averaged because it 
is random Analysis 
(A) 
Background 
radiation 
measurement   

• must be 
subtracted from 
measurements with 
source /main count 
rate   

Level 0 No rewardable content  

1 1 - 2  

• A limited explanation mentioning any 
two from N or one from H or A  
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  

• A simple explanation linking aspects of 
two ideas i.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) 

• 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  

3 5 - 6  

• 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) 
 

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

• spelling, punctuation and grammar are 
used with few errors  

   
 
 
Q29. 
  

 

  

 
 
Q30. 
  



 

  

 
 
Q31. 
  

 



 



 

  

 
 
Q32. 
 

   
Answer Acceptable 

answers 
Mark 

   atomic /proton 
number drops by 2 
and mass/nucleon 
number by 4    (1)   
(which is) alpha 
decay (1)  

2 protons and 2 
neutrons are lost  
 92 → 90 and 238 
→ 234  helium 
nucleus given off  
(which is) alpha 
particle  (2) 

   
 
 
Q33. 



 

   
Answer Acceptable 

answers 
Mark 

   same mass/nucleon 
number but 
atomic/proton 
number increases by 
1 (1)   
(negative) beta 
decay (1)  

a neutron changes to 
a proton  ignore 
GAINS a proton  
beta particle 
/electron given off  

(2)  

   
 
 
Q34. 
 

   
Answer Acceptable 

answers 
Mark 

i 1.9-2 (days)       (1)  

ii 

plotting (0,40), (2,20 
) and (4,10) OR ANY 
line which passes 
through those 
coordinates (1)  
smooth curve 
through those points 
(1)  

Ignore any part of 
line after 4 days   

            (2) 

   
 
 
Q35. 
  

 

  

 
 
Q36. 
 

   
Answer Acceptable 

answers 
Mark 

   A      (1) 

   



 
 
Q37. 
 

   
Answer Acceptable 

answers 
Mark 

   D     It is the time it 
takes for half the 
atoms to decay   

    
(1)  

   
 
 
Q38. 
  

 

 

  

 
 
Q39. 
  

 

  

 
 
Q40. 
  

 

  

 
 
Q41. 



  

 

  

 
 
Q42. 
 

   
Answer Acceptable 

answers 
Mark 

   An explanation 
linking: electron(s) 
(1) is/are lost/gained 
(1)  

  do not allow 
positive electron 
knocked off / 
removed/ released  

(2) 

   
 
 
Q43. 
 

   
Answer Acceptable 

answers 
Mark 

(a)(i)     A electron      (1)  

(a) (ii) suggestion to include 
two of  

• the ionisation is 
different (1)  

• correct difference 
in ionisation (1)  

• the masses are 
different (1)  

• alpha is bigger 
than beta (1)  

• alpha hits more 
(air) particles (1)  

• alpha loses its 
energy in shorter 
distance (1)   

  alpha more ionising 
(than beta) scores 2 
marks    RA 
(heavier for bigger)  
RA   
RA  IGNORE 
references to 
penetration  

(2) 

(b)   A  gamma 
radiation 
  

    

(1) 

(c)(i) A description linking 
the following:  

• neutron decays / 
changes / becomes 
(1)  

• (neutron) into 
proton (1)  

• (plus an) electron 
(1)   

  quark changes  
(quark changes)  
from down to up / d 
to u   
e- (do not accept β- )  
accept n and p for 
neutron and proton  
n > p + e- scores 3 
marks  IGNORE 
references to atomic 
and mass numbers; 
unstable nuclei; too (3) 



many neutrons; 
gamma emitted  

(c)(ii) An explanation 
linking three of the 
following:  

• mass number 
doesn't change (1)  

• (because) same 
number of nucleons / 
quarks (1)  

• atomic number 
goes up by one (1)  

• (because) there 
is an extra proton (1)   

    emitted electron 
mass is negligible  
proton and neutron 
have same 
mass    a neutron 
has (decayed in)to a 
proton  

(3) 

   
 
 
Q44. 
 

   
Answer Acceptable 

answers 
Mark 

(a)(i) Any two of: Gamma 
is a wave (1) 
 Alpha is a helium 
nucleus (1) 
 Alpha is charged (1) 
 Alpha has a mass 
(1) 
 Gamma penetrates 
further/ 
 highly (1) 
 Gamma weakly 
ionising (1) 
 Gamma travels 
faster (1)   

Reverse arguments  
em radiation  
Gamma has no 
charge 
 Gamma has no 
mass 
 examples of 
penetrating power  
alpha highly ionising  
ignore vague 
comments eg 
 stronger 
 Ignore uses and 
dangers   

(2) 

(b)(i) D       (1)  

(b)(ii) B       (1)  

(c) An explanation 
linking: electron(s) 
(1) is/are lost/gained 
(1)  

  do not allow 
positive electron 
knocked off / 
removed/ released  

(2) 

  

      
Indicative Content Mark 

QWC  *(d) An explanation 
including some of 
the following points: 
Radiation from the 
front of the lens 
 Alpha particles 
absorbed by glass 
 Beta particles do 
not penetrate glass 
 Gamma rays pass 
through glass 
 Background 
radiation varies 
 There is a large 

(6)  



difference in size 
between front and 
back counts 
 Radiation detected 
is gamma rays only 
Radiation from side 
of the lens 
 Alpha particles 
cannot penetrate 
aluminium 
 Beta particles are 
absorbed by 
aluminium 
 Gamma rays pass 
through aluminium 
 There is a small/no 
difference in size 
between front and 
side counts 
 Perhaps a few 
gamma rays 
absorbed by 
aluminium 
 Background 
radiation varies 
 Likely to contain 
gamma rays only 
 May be different 
from front count due 
to random nature of 
emissions Radiation 
from the back of the 
lens 
 Alpha particles 
absorbed by coating 
and/or glass 
 Beta particles are 
emitted the from rear 
surface 
 Gamma rays 
emitted from 
radioactive glass 
 There is a large 
difference in size 
between front and 
back counts 
 Background 
radiation varies 
 Radiation is both 
beta particles and 
gamma rays 
 Difference between 
front and back 
counts due to beta 
particles   

Level 0 No rewardable content  

1 1 - 2  

•  a limited explanation mentioning two 
unrelated points, but without linking them 



properly, e.g. beta particles are stopped by 
thick aluminium, there is most radiation 
behind the lens  

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

• spelling, punctuation and grammar are 
used with limited accuracy    

2 3 - 4  

•  a simple explanation mentioning some 
points with an appropriate linkage to one of 
the readings e.g. no beta particles escape 
forwards because the glass absorbs them 
OR only gamma rays escape to the side 
because the aluminium stops alpha and beta 
particles  

•  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    

3 5 - 6  

•  a detailed explanation mentioning some 
of the points with appropriate linkage to a 
comparison of at least two of the readings  
 e.g. no beta particles escape forwards 
because the glass absorbs them, but beta 
particles can escape backwards so that 
count is higher OR only gamma rays can get 
through the glass and the thick aluminium, 
so the front and side counts are about the 
same  

•  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 = 12 marks 
  
 
 
Q45. 
  

 

  

 
 
Q46. 
  



 

  

 
 
Q47. 
  

 

  

 
 
Q48. 
  

 



  

 
 
Q49. 
 

   
Answer Acceptable 

answers 
Mark 

              P and M  
OR     M and P  
OR     N and Q  
OR     Q and N  

one mark for a pair   

(1) 

   
 
 
Q50. 
  

 

  

 
 
Q51. 
  



 

 

  

 
 
Q52. 
 

   
Answer Acceptable 

answers 
Mark 



(i) alpha   Alpha ray, alpha 
particle, α  
Ignore capital letters   

(1) 

(ii) A description 
including two of  one 
increases as other 
increases (1)  rate 
of increase is in the 
range from 1.17 to 
1.33 (cm/MeV) (1)  
range gradually 
increases more with 
energy (1)  

  the particles with 
higher energy travel 
further  
accept values 
quoted from graph  
not (quite) linear/not  
proportional /curves 
upwards accept 
values quoted from 
graph  (2)  

   
 
 
Q53. 
 

   
Answer Acceptable 

answers 
Mark 

     A  gamma 
radiation 
  

    

(1) 

   
 
 
Q54. 
 

      
Indicative Content Mark 

       An explanation 
including some of 
the following points: 
Radiation from the 
front of the lens 
 Alpha particles 
absorbed by glass 
 Beta particles do 
not penetrate glass 
 Gamma rays pass 
through glass 
 Background 
radiation varies 
 There is a large 
difference in size 
between front and 
back counts 
 Radiation detected 
is gamma rays only 
Radiation from side 
of the lens 
 Alpha particles 
cannot penetrate 
aluminium 
 Beta particles are 
absorbed by 
aluminium 
 Gamma rays pass 

(6)  



through aluminium 
 There is a small/no 
difference in size 
between front and 
side counts 
 Perhaps a few 
gamma rays 
absorbed by 
aluminium 
 Background 
radiation varies 
 Likely to contain 
gamma rays only 
 May be different 
from front count due 
to random nature of 
emissions Radiation 
from the back of the 
lens 
 Alpha particles 
absorbed by coating 
and/or glass 
 Beta particles are 
emitted the from rear 
surface 
 Gamma rays 
emitted from 
radioactive glass 
 There is a large 
difference in size 
between front and 
back counts 
 Background 
radiation varies 
 Radiation is both 
beta particles and 
gamma rays 
 Difference between 
front and back 
counts due to beta 
particles   

Level 0 No rewardable content  

1 1 - 2  

•  a limited explanation mentioning two 
unrelated points, but without linking them 
properly, e.g. beta particles are stopped by 
thick aluminium, there is most radiation 
behind the lens  

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

• spelling, punctuation and grammar are 
used with limited accuracy    

2 3 - 4  

•  a simple explanation mentioning some 
points with an appropriate linkage to one of 
the readings e.g. no beta particles escape 
forwards because the glass absorbs them 



OR only gamma rays escape to the side 
because the aluminium stops alpha and beta 
particles  

•  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    

3 5 - 6  

•  a detailed explanation mentioning some 
of the points with appropriate linkage to a 
comparison of at least two of the readings  
 e.g. no beta particles escape forwards 
because the glass absorbs them, but beta 
particles can escape backwards so that 
count is higher OR only gamma rays can get 
through the glass and the thick aluminium, 
so the front and side counts are about the 
same  

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

•  spelling, punctuation and grammar are 
used with few errors    

   
 
 
Q55. 
  

 



 

 

  

 
 
Q56. 
  



 



 

 



 

 
 
Q57. 
 

   
Answer Acceptable 

answers 
Mark 

   A description 
including any two 
from:  

• secure storage 
(1):  

• avoid direct 
contact (1)  

• wear protective 
clothing (1)  

• minimise 
exposure (1)  

• shielding (1)  

• minimise dose 
(1)  

• monitor exposure 
(1)  

either the purpose, 
such as to prevent 
radiation getting out 
or a description such 
as lead-lined 
box/locked away 
when not in use. 
 do not touch / use 
tongs /wash after 
handling lead lined 
 
suits/aprons/masks/g
loves 
 ignore goggles long 
distance away / not 
pointing 
 towards body/ keep (2)   



• protect other 
people (1)   

sources shielded 
/stand behind shields 
 short time 
 wear film badge/use 
Geiger 
 counter (to monitor 
radiation levels) 
 warning signs / 
barriers / 
 restricted areas 
/controlled areas   

   
 
 
Q58. 
 

   
Answer Acceptable 

answers 
Mark 

(i) 222   4 less/4fewer 
  (1) 

(ii) 86   2 less/2fewer   (1)  

   
 
 
Q59. 
  

 



  

 
 
Q60. 
  

 

 



 

  

 
 
Q61. 
 

   
Answer Acceptable 

answers 
Mark 

(i)  C the same as 
the charge on the 
proton    

    

(1) 

(ii)  A electrons      (1) 

   
 
 
Q62. 
 

   
Answer Acceptable 

answers 
Mark 

(i) suitable lines on 
graph to show 
halving after about 
200 000 years (2)   

•  horizontal line at 
750 +or –50 Bq on 
y-axis to curve (1)   

• meeting (by eye) 
vertical line from 
x-axis between 
190,000 years 
and   230,000 years 
(1)     

use of data from 
graph to show 
halving after about 
200 000 years  
1500/2 =750(Bq) or 
 1600/2=800(Bq)  
gives a half-life of 
210,000 +or- 20 000 
(years)    

(2) 

(ii) any one of   

•  
penetrates/passes 
through the skin (1)  

    (1)  



•  ionises (1)  

•  damages tissue/ 
cells/DNA (1)  

•  mutates 
cells/DNA(1)  

•  causes 
cancer(1)    

   
 
 
Q63. 
 

   
Answer Acceptable 

answers 
Mark 

(i) Gamma/ γ (wave(s)/ 
ray(s)/radiation)   

X-rays/ radiation   
(1) 

(ii) Any two from 
 It fluoresces (1) UV 
(radiation) 
transfers/gives 
energy to ink/ink 
absorbs energy from 
UV (radiation) (1) 
(energy from UV is 
)(re- )radiated/(re)- 
emitted by ink at 
lower frequency/as 
(visible) light (1)  

 
fluorescent Ink/it 
absorbs UV 
(light/radiation) 
Ignore UV is 
reflected as visible 
light 
 Ignore luminous  
emits visible light  

      (2) 

   
 
 
Q64. 
  



 

 



 

  

 
 
Q65. 
 

   
Answer Acceptable 

answers 
Mark 

   alpha particles (In 
the left section)  
gamma rays (centre 
section)  infrared 
radiation (right 
section)  
                                 

Any one in correct 
position for one 
mark, 
 all three in correct 
position for two 
marks   

(2)  



             (2)    

   
 
 
Q66. 
  

 



 

  

 
 
Q67. 
  

 



 

 

  

 
 
Q68. 
 

   
Answer Acceptable 

answers 
Mark 

    B becquerel    
  (1) 

   
 
 
Q69. 
 

   
Answer Acceptable 

answers 
Mark 

(i) A description linking 
the following:  

• neutron decays / 
changes / becomes 
(1)  

• (neutron) into 
proton (1)  

• (plus an) electron 
(1)   

  quark changes  
(quark changes)  
from down to up / d 
to u   
e- (do not accept β- )  
accept n and p for 
neutron and proton  
n > p + e- scores 3 
marks  IGNORE 
references to atomic 
and mass numbers; 
unstable nuclei; too 
many neutrons; 
gamma emitted  (3) 



(ii) An explanation 
linking three of the 
following:  

• mass number 
doesn't change (1)  

• (because) same 
number of nucleons / 
quarks (1)  

• atomic number 
goes up by one (1)  

• (because) there 
is an extra proton (1)   

    emitted electron 
mass is negligible  
proton and neutron 
have same 
mass    a neutron 
has (decayed in)to a 
proton  

(3) 

   
 
 
Q70. 
 

   
Answer Acceptable 

answers 
Mark 

(i) A 92      (1) 

(ii) neutron(s) (1)   allow phonetic 
spelling 
 nutron, newtron, 
nuetron   

(1) 

   
 
 
Q71. 
  

 

  

 
 
Q72. 
  



 

 

 

  

 
 
Q73. 
 

   
Answer Acceptable 

answers 
Mark 

(i) Idea of 2 half-lives 
(1) 
 11 400 = 2 × 5700 
Idea of halving 
activity twice (1) 
 0.55 × 2 × 2 
Calculation (1) 
 2.2 (Bq)  

11 400 / 5700 = 
2     2.2 (Bq) for 
three marks  

(3) 

(ii) Explanation linking 
two of:   

•  Background 
radiation affects the 
measurement (1)   

• Needs to be 
subtracted from 

 
 accept interfering / 
including   varies 
with 
place/time/random 
nature repeating test 
improves reliability  

(2) 
 t 



readings (1)   

•  Background 
radiation is variable 
(1)   

•  Background 
radiation needs to be 
averaged (1)     

(iii) One relevant idea:  
 (New method) more 
accurate (1)  Hard 
to measure a small 
activity (1)  
Background 
radiation affects 
readings (1)  Need 
to find difference of 
two small quantities 
(1)  Can test smaller 
samples (1)  

ignore better 
method/results / 
more reliable  
difficult to distinguish 
between the reading 
and background   

(1) 
 grad 

   
 
 


