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Q1. 
  

 

  

 
 
Q2. 
 

   
Answer Acceptable 

answers 
Mark 

     A  gamma 
radiation 
   

    

(1) 
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Q6. 
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Q7. 
  

 

  

 
 
Q8. 
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Q9. 
 

   
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) 
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Q10. 
 

   
Answer Acceptable 

answers 
Mark 

(a)            P and M  
OR     M and P  
OR     N and Q  
OR     Q and N  

one mark for a pair   

(1) 

(b) 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) 

(c) 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)  

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

(1) 

(d)(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)  

(e) chain reaction needs 
a neutron from one 
fission to reach 
another uranium 
nucleus/atom (at the 
right speed) (1)  
(fission of 238) 
needs  
fast/high(er) energy 
neutrons (1)  

idea of continuous 
nature of chain 
reaction   
the neutrons would 
be going too slowly 
/do not have enough 
energy / lose energy 
too fast  

(2) 
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