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Question Answer Marks 

2(a) M1 Al 2O3 is ionic 
 
M2 P4O10 is a (simple) molecule 
 
M3 ionic bonds are stronger than intermolecular forces 

3 

2(b)(i) mol–2 dm6 1 

2(b)(ii) M1 at equilibrium: moles of CO = 0.120 AND moles of H2 = 0.240 
 
M2 [CH3OH] = 0.056 AND [CO] = 0.024 AND [H2 ] = 0.048 
 

M3 use of Kc with correct evaluation = 1.01  103 

3 

2(b)(iii) no effect AND Kc is not affected by pressure 1 

2(c)(i) increases rate by providing a different mechanism with a lower activation energy 1 

2(c)(ii) 2CH3OH → CH3OCH3 + H2O 1 

2(c)(iii) P4O10 + 6H2O → 4H3PO4 1 

   

Question Answer Marks 

3(a)(i) 

 

1 

3(a)(ii) yellow precipitate 1 

3(a)(iii) elimination 1 
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Question Answer Marks 

3(a)(iv) 

 

1 

3(b)(i) 
(CH3)2CHOH + Na → (CH3)2CHO(–)Na(+) + 

1

2
H2 

1 

3(b)(ii) M1 correct dipole on δ+C—Brδ– AND curly arrow from C—Br  bond to Br   
 

M2 intermediate  
 
M3 curly arrow from lone pair of (CH3)2CHO– to C+  
 

3 

3(b)(iii) M1 rate would decrease 
 
M2 C—Br is weaker (than C—Cl, so breaks more easily) 

2 

3(b)(iv) C6H14O + 9O2 → 6CO2 + 7H2O 1 

 
 
 

  

Question Answer Marks 

4(a)(i) M1 (molecules with the) same molecular formula / same number of atoms of each element 
 
M2 different structural formulae/structures 

2 

4(a)(ii) 
M1  
 
M2 restricted / lack of  / no rotation about C=C 

2 

4(a)(iii) electrophilic addition 1 
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Question Answer Marks 

8(d)(i) (nucleophilic) addition–elimination 1 

8(d)(ii) 

 
 
M1 M2: 
• lone pair on O  

• curly arrow from (lone pair) O (in H2O) to C (of C=O) 

• correct dipole on C=O 

• curly arrow from the C=O bond to O atom 
any two [1], all four [2] 
 
M3: correct intermediate  
 
M4: curly arrow from (lone pair on) O(–) to C–O bond AND curly arrow from C–Br to Br 

4 

   

Question Answer Marks 

9(a) M1: (basicity linked to) ability of lone pair  / p-orbital to 
AND accept / coordinate with a proton / H+  
 
M2: (lone pair of) electrons on N is delocalised into C=O group (and make amides neutral)  

2 

1
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Question Answer Marks 

9(b)(i) M1:  M       

 
 
M2:  N  

 

2 

9(b)(ii) LiAl H4  1 

9(c) ketone / carbonyl AND secondary / 2o  1 

9(d)(i) 

 
curly arrow 1: from O lone pair to C atom (in C=C) 
curly arrow 2: from C=C bond to the right-hand O atom in O=O 
curly arrow 3: from O=O bond to O+ 

2 
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Question Answer Marks 

9(d)(ii) 

 

1 
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Question Answer Marks 

6(a)(iii) F AND optical  1 

6(b)(i) N atom can donate one lone pair of electrons  1 

6(b)(ii) [Cd(en)2]2+ AND has a larger Kstab / is more stable  1 

6(b)(iii) [[Cd(CH3NH2)4]
2+]

[Cd2+][CH3NH2]4
  1 

   

Question Answer Marks 

7(a) M1: Q CH3CH2CH(CH3)CHO 
     
M2: 

                 

2 

7(b)(i) T CH3CH2CH2COCH3 AND V (CH3)2CHCOCH3  1 

7(b)(ii) • yellow solid  

• CH3CH2CH2COOH OR (CH3)2CHCOOH   
• CHI3  
 
Any two [1], all three [2] 

2 

7(c)(i) S (CH3)3CCHO  1 

 

AND 

2
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Question Answer Marks 

7(c)(ii) U CH3CH2COCH2CH3  1 

7(c)(iii) triplet AND two hydrogen atoms on neighbouring carbon atoms  1 

7(c)(iv) TMS / tetramethylsilane / Si(CH3)4  1 

7(d)  4 
 3    
 5 
 3    
 
Any two [1], all four [2] 

2 

   

Question Answer Marks 

8(a) the pH at which an amino acid exists as a zwitterion   1 

8(b) M1: [HOOCCH(NH3)CH2CONH2]+  
M2: [HOOCCH(NH3)CH2COOH]+   

 
   

2 

 

3


