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Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(a) CH3COOH +  C2H5OH � CH3COOC2H5

+  H2O (1) �
CH3CH2 for C2H5

CH3CO2H CH3OCOC2H5 1

Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(b) catalyst /speed up reaction (1) dehydrating agent 1

Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(c) flask with still head (1)

condenser and a receiver (1)

thermometer at correct place (1)

penalty of (1) if apparatus sealed or
open at the wrong place or doesn’t
work for some other reason.

3
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Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(d) mol ethanoic acid = 12.6(0)  0.21 (1)

% yield = 10.60

=
60

(mol ethyl ethanoate = 0.21)

theoretical mass ethyl ethanoate =
0.21 x 88 = 18.48 g or 18.5g (1)

x 100 = 57 (1)

Allow 57.29 or 57.36 or 57.4

OR
Theoretical mol ethanoic acid = 12.60

    18.48

    = 0.21(1)
(mol ethyl ethanoate = 0.21)

actual moles of
ethyl ethanoate = 10.6

 60 

88
   = 0.12 (1)

% yield = 0.12 x100 = 57 (1)

CQ ON FORMULAE IN (a) but these 
must be possible compounds.

0.21

Allow 57.1 or 57.14 

IGNORE S.F.

3

Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(e)(i) C2H5OH  +  CH3COCl
� CH3COOC2H5  +  HCl (1) �

CH3CH2 for C2H5 CH3OCOC2H5 1

Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(e)(ii) Reaction with ethanoic acid reaches
equilibrium/is reversible

OR

Reaction with ethanoyl chloride is not 
reversible/goes to completion (1)

1Reaction with 
ethanoic acid is 
incomplete
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Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(f)(i) (Phenyl benzoate) must be soluble in 
the hot solvent and less/almost 
insoluble in cold solvent (1)

 1 

Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(f)(ii) to remove insoluble/un-dissolved
impurities (1)

1

Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(f)(iii) to remove solid from soluble impurities
(1)

Just ‘collect the 
product’.

1

Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(f)(iv) to wash away remaining
solution/soluble impurities /remove
surface impurity. (1)

1

Question
Number

Correct Answer Acceptable Answers Reject Mark

1.(f)(v) measure melting temperature (1)
check value same as data book/sharp 
melting point (1)

OR

Use gas-liquid chromatography (1)
Showing only one peak (1)

Mix with known
sample and measure
melting
temperature.

Any other 
instrumental
method.

2
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Question
Number

Correct Answer Acceptable Answers Reject Mark

2.(a) ionic lattice (1)
Na+ ions have 6 nearest neighbours of
Cl- ions and vice-versa / 6:6 co-
ordination (1)

Labelled sketch can 
score both marks but 
must have some 3D 
extension.

2

Question
Number

Correct Answer Acceptable Answers Reject Mark

2.(b) electrostatic attractions (in solid NaCl)
overcome (1)

by the attractions between the ions 
and dipoles in water (1) ; this can be
shown in a diagram.

OR

Water has a high dielectric
constant/relative permittivity (1)
which reduces the forces of attraction 
between ions in the solution (1)

Attractions overcome 
by solvation of ions
scores (1) only

2

Question
Number

Correct Answer Acceptable Answers Reject Mark

2.(c)

 Na+(g)  + Cl-(g) (+aq)
Cycle (1)

Check arrow direction agrees with
label/sign of the value

�Hsoln = -406-364-(-771) 

NaCl(s) (+aq) �  Na+(aq)  + Cl-(aq)

Arrows labelled with names or values
(1)

   =  +1 (kJ mol-1) (1)
+ sign not essential

Negative value 

3

Question
Number

Correct Answer Acceptable Answers Reject Mark

2.(d) sodium hydroxide/NaOH (1)
hydrogen /H2 (1)

OR
anode 2Br- �  Br2 +  2e(-)

2Br- - 2e(-) �  Br2 (1) or halved.

H
Br

3
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Question
Number

Correct Answer Acceptable Answers Reject Mark

2.(e)(i)

as intermediate

lone pair not essential, 
arrow can start at – on
Br- and go to + on C 

3

Question
Number

Correct Answer Acceptable Answers Reject Mark

2.(e)(ii) initial attack (on ethene) is by an
electrophile/Br�+(1)

no Cl+ / Cl�+ available as the 
electrophile (so no dichloroethane
formed) (1)

then (nucleophilic) attack by Br- (1)

Cl- can replace Br- (as nucleophile, so
1-bromo-2-chloroethane is formed) (1)

4
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Question
Number

Correct Answer Acceptable Answers Reject Mark

3.(a)(i)

OR

[(CH3)3CCl] increases by 1.5 while [OH-

] remains constant, rate increases by
1.5

In expts A and B, [(CH3)3CCl] increases
by 1.5 and rate increases by 1.5 (1)

so first order (1)

[OH-] zero order, with some
explanation (1)

3

Question
Number

Correct Answer Acceptable Answers Reject Mark

3.(a)(ii)
(CH3)3C+ + Cl-(CH3)3C Cl

(1) arrow (1) both ions

(CH3)3C+  (:)OH- (CH3)3C OH
(1) arrow

Must be SN2 mechanism if 1st order wrt
OH- in (i):

H3C CH3
CH3

C

Cl

(:)OH-

H3C

H3C
CH3

each arrow (1) x 2

C

Cl

OH

-

intermediate (1)

CH3CH3

OH

C
CH3

+ Cl-

SN1 mechanism if 
[OH-] first order

3

Question
Number

Correct Answer Acceptable Answers Reject Mark

3.(b)(i)
CH3

CH3

C

H

C CH2 CH2

CH3

H

C CH2 C
O

H
*

(1)

1
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Question
Number

Correct Answer Acceptable Answers Reject Mark

3.(b)(ii) alkene
(aqueous) bromine (1)    orange to 
colourless(1)

Benedict’s, same 
 observation.

OR

(aqueous) potassium manganate(VII)
(ignore alkaline/acid) (1) purple to 
colourless/brown (1)

aldehyde
any one matching pair from:
reagent (1)  observation (1):

Fehling’s solution  blue (soln) to 
    red/brown ppt 

Tollens’ reagent    silver mirror or
     black ppt

Ammoniacal AgNO3,
 same obs.

Purple to green.

2,4 DNP 

4

Question
Number

Correct Answer Acceptable Answers Reject Mark

3.(b)(iii)

C
H3C

H3C
C

H

CH2 CH2 C

CH3

H
CH2 C

H

H
OH

(1)

(with NaBH4)

CH3 CH2 CH2 CH2 C

H

CH3

CH2 C
O

H

Br

CH3

(1)

C

(with HBr)

2
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Question
Number

Correct Answer Acceptable Answers Reject Mark

3.(b)(iv) C10H18O  + 14O2 �  10CO2  +  9H2O (1)
Ignore any state symbols

Moles citronellal = 1.0/154 (1)

Moles CO2 = 10x 6.49x10-3 (1)
 = 6.49x10-2

Volume CO2 = 24 x 6.49 x10-2

154g citronellal gives 240dm3 CO2 (1)

Vol CO2 from 1 g = 240/154 (1)
   = 1.56 dm3 (1)

    = 6.49x10-3

 = 1.56 dm3 (1) allow 1.6 

Allow cq from incorrectly balanced 
equation.
Ignore sf 

OR

4
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Question
Number

Correct Answer Acceptable Answers Reject Mark

4.(a) silicon - giant atomic/ giant covalent 
/giant molecular/macromolecular (1)

phosphorus and chlorine – (simple)
molecular (1)

covalent bonds broken in Si are 
stronger than
intermolecular/dispersion/
Van der Waals’/ London/ induced 
dipole forces (1)

phosphorus is P4 and chlorine is Cl2 (1)

P4 has more electrons (per molecule)
so stronger dispersion (etc) forces (1)

5

Question
Number

Correct Answer Acceptable Answers Reject Mark

4.(b) PCl4+  tetrahedral (1)
PCl6- octahedral (1)

4 or 6 pairs of electrons as far apart as 
possible to minimise repulsion (1)

correct 3-D diagrams 3

Question
Number

Correct Answer Acceptable Answers Reject Mark

4.(c) name of any specific alcohol (1)

name of any specific carboxylic acid
(1)

2
ROH  +  PCl5 �  RCl  + HCl  +  POCl3
(1)
[R must apply to the specific alcohol] 

OR

RCOOH  + PCl5 �  RCOCl  +  HCl  + 
POCl3 (1)
[R must apply to the specific acid] 

equation with ‘R’ if 
mark lost for not giving
a specific example

Just ‘alcohol’

Just ‘acid’
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Question
Number

Correct Answer Acceptable Answers Reject Mark

4.(d)

mole fraction: 

PCl5 �   PCl3  + Cl2

eqm moles: 
0.33  0.67   0.67 (1)

0.33   0.67   0.67 (1)
1.67   1.67   1.67

partial pressures:
0.33x4 0.67x4    0.67x4 (1)
1.67  1.67    1.67

= 0.79 =1.605 =1.605

Kp = pPCl3 x pCl2 (1)
 pPCl5

 = 3.26 and atm(1)

OR

PCl5 �   PCl3  + Cl2

1/3   2/3   2/3  eqm moles
(1)

0.2    0.4   0.4 mole
  fraction (1)

0.8    1.6   1.6 partial
    press (1)

Kp = pPCl3 x pCl2 (1)
 pPCl5

 = 3.2 atm (1)

If eqm moles PCl5 = 
0.67 and PCl3=Cl2=0.33
answer = 0.5 and can
score last 3 marks

If 1.6 used here then 
final answer is 3.24 

5

Question
Number

Correct Answer Acceptable Answers Reject Mark

4.(e)(i) H3PO4  +  2NaOH �  Na2HPO4  +  2H2O
(1)

OR

H3PO4 + 2OH - � HPO4
2 - + 2H2O (1)

1
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Question
Number

Correct Answer Acceptable Answers Reject Mark

4.(e)(ii)

any point between

1
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