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1. This question is about E10 petrol Mark 

(a)  

 

 

 

 
 

 

(b) 

 

 
(c) 

 

 
(d)  

 

 

 

 

 

 

 

  

 

(e)  

 

 

 

 

 

 

 

 

 

 

 

 

 

E5 = ………………………………….               E10 = …………………………………….. 
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(f)  

 

 

 

 

 

 

 

(g)  

 

 

 

 

 

 

 

 
Total out of 9  
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2. This question is about the chemistry of nitrous oxide Mark 

(a)  

 

 

 

 

 
 

 

(b) A 

 
  

(c) B+ 

 

 

 

 

 
 

C− 

 

 

 

 

 

(d) D 

 
 

E 

 







 

F X 

(e)  

 

 

 
 

 

 
Total out of 9 
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3. This question is about cubane Mark 

(a)  

 
  

(b) 

 

Molecule Number of peaks in 13C NMR 

Cubane 

 

Cubane-carboxylic acid 

 

Cubane-1,2-dicarboxylic acid 

 

Cubane-1,3-dicarboxylic acid 

 

Cubane-1,4-dicarboxylic acid 

 





 

(c) A 

 

 

 

 

 
 

B 

 

 

(d) W 

 

 

 

 

 

 
 

X 

 

 

(e) Y 
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(f) C 

 

 

 

 

 
 

 

(g) 

 

 

(h) E 

 

 

F 

 

 



 



 
(i) G 

 

 
 

 

 H 
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(j) Q 

 

 

 
 

 

 

R 

 

 

 
 



 

S 

 
  

T 

 

 

 
 

 

 

 
Total out of 24 

 

  



8 
 

4. This question is about coronavirus testing Mark 

(a) Make a very acidic 
solution 

Make a neutral 
solution 

Make a very alkaline 
solution 

Make a buffered 
solution  

(b) Very Acidic Neutral pH 7.4 Very Alkaline 

 
(c) 

 
 
 
 
 
 
 
 
 
 

  

 

(d) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

(e) (i) 
 
 
 
 
 

 

(ii) 
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(f)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 





 

(g)  

 

 

 

 

 

 

 

 

 

 

 

 
 



 

 
Total out of 13 
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5. This question is about making the smallest Chinese knot Mark 

(a) (i) A 

 

 

 

 
 

 

(ii)  

 

 
 

 

(b) B 

 

 

 

 

 
 

 

(c) (i) C 

 

 

 

 

 

 

 
 

 

(ii) 

 

 

 

 

 

 

 

 

D 
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(d) E 

 

 

 

 

 

 

 

 

 
 

 

 

G 

 

 

 

 

 

 
 

 

(e)  

 

 

 

 
 

 

(f)  

 

 

 
 



 

(g) 
tetrahedral trigonal planar square planar 

 
octahedral square pyramidal hexagonal planar 
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(h)  

 

 

 

 

 

 

 

 
 





 

(i) (i) Chinese knots Two interlinked rings 

 Individual rings Linear organic molecules 

(ii) Chinese knots Two interlinked rings 

 Individual rings Linear organic molecules 

(iii) Chinese knots Two interlinked rings 

 Individual rings Linear organic molecules 

(iv) Chinese knots Two interlinked rings 

 Individual rings Linear organic molecules 

 
Total out of 19 
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6. This question is about storing vaccines Mark 

(a) Process 1: 

 

 

Process 2: 

 
 

 

 

(b)  

 

 

 
 

 

(c)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

(d)  
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(e)  

 

 

 

 

 

 

 

 

 

 

 

  



 

(f)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
Total out of 12 

 

 


