
Multiple choice questions – atomic structure and radioactivty 
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Longer answer questions – atomic structure and radioactivity 
 
Question 1 
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Multiple choice answers 

1 C 6 A 11 C 16 B 

2 A 7 B 12 B 17 A 

3 B 8 B 13 B 18 A 

4 D 9 D 14 B 19 C 

5 D 10 C 15 B 20 -- 

 
 
 
Question 1 

a) Thorium-232 (highest mass number) 
b) Technetium – 99m (lowest proton number therefore lowest number of electrons) 
c) Barium, silver and thorium (technetium is emitting gamma which is a wave) 
d) Silver – 110 (shortest half life) 
e) Technetium. Gamma rays will pass outside of body and half life is short. (Silver and barium cannot 

be used as though the beta would penetrate the body the half life is too short to be usable. 
Thorium cannot be used as half life is too long and alpha particles could not pass out of the bod 

 
Question 2 
 

a)  
 

 
 
b)  (i) deflection greater than 90 /the bottom one [1] 
(ii) positive ignore numbers [1] 
(iii) nothing/vacuum/space/electrons [1] 
(c) 2 AND 2 [1] 
 
Question 3 

a) break up of unstable nuclei [1]  
emission of ionising radiation / alpha / beta / gamma [1]  

b)  only half-life ticked [1]  
c) (i) clear statement of start point (can be inferred from markings on graph) [1] 

 clear halving [1]  
2 minutes [1]  



(ii) 550/2 OR 1100/4 OR 2200/8 e.c.f. [1]  
275 (counts / min) e.c.f.  

d)  (i) any two from: emissions (from radioactive substances) are ionising (ionising) radiation can 
damage cells / body tissue / burns risk of cancer risk of radiation sickness risk of mutations / 
damage to offspring [max 2] 

 
Question 4 

a) 78 
b) (radiation that ) removes electrons or breaks molecules 
c) Pair of count rate values used 

Clear indication of use of graph, expect two vertical lines or indicators on axes using their values 
8 days (+ 1 day) 

d) 2 half lives 
240 hours 

 
Question 5 

a) (i) 90  
 (ii) 39 [2]  

b)  (i) tick corresponds to candidate’s (a)(ii) [1]  
c) (ii) zirconium c.a.o. [1]  
d) c) X (and) Z (are isotopes of same element)  

same proton number [2]  
[Total: 6] 

 
Question 6 

a) any mention background radiation 
 background/radiation varies randomly o.w.t.t.e. OR rate of decay very small OR sample nearly all 
decayed [2]  

b) correctly deducts correct background (13 – 15 /s)  
takes 2 detector readings, one twice the other  
correct working, with/without background subtraction, i.e. use of graph  
 half life = 1.2 – 1.8 days OR follows from working  [4]  

c) α (very) short range in air OR will not reach researcher 
 γ long range/very penetrating/heavy shielding needed OR will reach researcher [2] [Total: 8] 

 
 
 
 
 


