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1. This question is about Bronze Mark 

(a) [Ar]4d10 [Ar]4d105s1 

 

[Kr]4d10 [Kr]4d105s1 

  
(b) 1s22s22p63s23p63d104s1 1s22s22p63s23p63d10 

 1s22s22p63s23p63d9 

 

1s22s22p63s23p64s23d9 

(c)  

 

 

 

 

 

  

 

(d)  

 

 

 

 

 

 

 

 

 

 

 

 

 

(e)  

 

 

 

 

 

 

 

 

 
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(f)  

 

 

 

 

 

 

(g)  

 

 

 

 

 

 

 

 

 

 



 

 
Total out of 8  

  



4 
 

2. This question is about iodate salts Mark 

(a)  

 
(b)                       

 

 

 

 

 

 

 

 

(c) <109.5° 109.5° >109.5° 

 
(d)  

 

 

 

 

 

 

 

 

 

(e) (i)     

 

 

 

 

 

 

(ii)         redox electrophilic 
substitution 

elimination disproportionation polymerisation 

 
(f)  

 

 

 

 
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(g)  

 

 

 

 

 

 

 

 

 

 

 

(h)  

 

 

(i)  

 

 +(n+3) +(n+2) +(n+1) +(n) +(n−1) 

 

+(n−2) +(n−3) 

(j)  

 

 

 

 

 

(k) Mn+ Sc3+ Fe2+ Fe3+ Cu+ Cu2+ 

 

Mg2+ Ga2+ Zn2+ 

 

 
Zm− F− Cl− Br− H− O2− OH− 

 

PO4
3− SO3

2− 

 
Total out of 15  
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3. This question is about fuel-producing bacteria Mark 

(a)  

 

 
 

(b) (i) 

 

 

  
(ii)  

 

 

 

 

 

 

(iii)  

 

 

 

 

 

(iv)  

 

 

 

 

 

(c)  

 

 

 

 

 

(d) 

 

 The enolate intermediate acts a reducing agent; the iodomethane acts an oxidising agent. 

 The enolate intermediate acts an oxidising agent; the iodomethane acts a reducing agent. 

 The enolate intermediate acts an electrophile; the iodomethane acts a nucleophile. 

 The enolate intermediate acts a nucleophile; the iodomethane acts an electrophile. 

 The enolate intermediate acts an acid; the iodomethane acts a base. 

 The enolate intermediate acts a base; the iodomethane acts an acid. 

 
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(e)  

 

 

 

 

 
 

 

(f) (i) B 

 

 

 

 

 

 

 

 

 

 

C 

 

 

 

 

 

 

 

 

 

 

 











 

 D 

 

 

 

 

 

 

 

 

 

 

E 

 

 

 

 

 

 

 

(ii) step 1 step 2 step 3 step 4 step 5 

     
 

 
(g) oxidation reduction condensation hydrolysis isomerisation elimination 

      
 

 
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(h) X 

 

 

 

 

 

Y 

                                                    

 

 

(i) 

 

first enzyme 
required for 

process 

second enzyme 
required for 

process 

third enzyme 
required for 

process 

last enzyme 
required for 

process 

    

 

 

 
Total out of 20  

 

  



9 
 

4. This question is about the MRI contrast agent gadopiclenol Mark 

(a) A 

 

 

 

 

 

 

 

 

 

B 

 

 

 

 

 

 

 

 



 

C 

 

 

 

 

 

 

 

D 

 

 

 

 

 

(b) 

 

 



 
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(c) E 

 

 

 

 

 

 

 

 

 









 

F 

 

 

 

 

 

 

 

 

 

 

 

 

G 
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(d)  

 

 

 

 

 

 

 

 

 

 

 

(e) radiowave 

 

microwave IR visible UV X-ray gamma ray 

 
(f)  

 

 

 

 

 

 

 

 

 

(g)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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(h)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
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(j)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(k)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Total out of 24  
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5. This question is about sulfur-containing molecules in the atmosphere Mark 

(a) B 

 

C 

 

E 

  


 
(b) (i)  

 

 
 

(ii)  

 

 

  

 

(c)  

 

 

 

 

(d)  

 

 

 

 

 

 

 

 

(e) 
 

 Forming J• Forming N• 

Loss of a H+    

Loss of a H•   

Loss of a H−   

Reduction of sulfur   

Oxidation of sulfur   

Atomisation   

Radical substitution   

Radical addition   
 

 

 

 
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(f)  

 

 
 

 

(g)  

 

 

 

 

 

 

 

 

 

 

 

 

 

(h)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
Total out of 15  

 


