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11 (a (i) mass of C = 12 × 0.352 = 0.096g (1) 
44 

n(C) = 0.096 = 0.008 (1) 
12 

(ii) mass of H = 2 × 0.144 = 0.016g (1) 
18 

n(H) = 0.016 = 0.016 (1) 
1 

(iii) mass of oxygen = 0.240 – (0.096 + 0.016) = 0.128g (1) 

(1) n(O) = 0.128 = 0.008
16 

allow ecf at any stage [6] 

(b) C : H : O = 0.008: 0.016 : 0.008 = 1:2:1

allow C : H : O = 0.096 : 0.016 : 0.128 = 1:2:1
12 1 16 

gives C H2O (1 [1]

(c) (i) Mr  = mRT =    0.148 x  8.31 x 333   (1)
 pV 1.01 x 105 x 67.7 x 10–6 

= 59.89  

allow 59.9 or 60 (1) 

(ii) C2H4O2 (1) [3]

(1) 

(1)1) 

(d) CH3CO2H

HCO2CH3

(e) the only products of the reaction are the two oxides H2O and CO2 and copper (1) [1]

[Total: 13] 
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2 (a) 

element particle formula 

copperopper
Cu2+ 

allow Cu+ 

argon orrgon  molecule Ar 

one mark for each correct row or column (2 × 1) [2] 

(b) Cu cations held in ‘sea’ of delocalised electrons (1)
by strong metallic bonds (1) 

Ar van der Waals’ forces between molecules (1) 
which are weak (1) [4] 

(c) (i) oxidising agent or electron acceptor (1)
Ar has very high first I.E  
or Ea for reaction is very high  
or Ar has full valency shell/complete octet (1) [2] 

(d) from Ne to Xe more electrons in atom (1)
hence more induced dipoles/van der Waals’ forces (1) [2] 

[Total: 10] 
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3 (a) C : H : O =
12

 : 
1
 : 

16
 (1) 

=  4.06 : 8.1 : 2.70 
=  1.5 : 3 : 1 
=  3 : 6 : 2 

empirical formula is C3H6O2 (1) [2] 

(b) (i) Mr =
65

1058.0101.00

4008.310.13

−

×××

××

=

pV

mRT
 (1) 

=  74.5 (1) 

(ii) C3 H6O2  =  36 + 6 + 32  =  74 (1)
n(C3H6O2)  =  74.5
hence molecular formula of E is C3H6O2 (1) [4] 

(c) structures of F are

HCO2CH(CH3)2 

S 

HCO2CH2CH2CH3 

T 

CH3CO2CH2CH3 

U 

CH3CH2CO2CH3 

V 

each correct structure is worth one mark (3 × 1) [3] 

[2] 

[3] 

(d) (i) H2SO4/HCl/mineral acid or NaOH/KOH (1)

(ii) carboxylic acid not ‘acid’ (1)

(e) (i) aldehyde (1)

(ii) must be a primary alcohol (1)

(iii) CH 3OH  or  CH3CH2OH  or  CH3CH2CH2OH (1)

(f) (i) S (1)

(ii) only S is not the ester of a primary alcohol
or only S is the ester of a secondary alcohol (1) [2] 

[Total: 16] 
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(1) 

(1) 

(1)1)

(1) [1]

4 (a (i) ammonia/NH3

(ii) NH4

+

(iii) iron(II) hydroxide/Fe(OH)2

(b) barium sulphate/BaSO4 

(c) (i) FeSO4 (1) 

(NH4)2SO4 (1) 

(1) 

(1) 

(1) 

(ii) FeSO4 = 151.9 (allow 151.8 to 152)

(NH4)2SO4 = 132.1 (allow 132)

(iii) xH2O = 392 – (132.1 + 151.9) = 108

x = 108 = 6 (1) 
      18 

allow e.c.f. on candidate’s sulphate in (c)(i) 
e.e.c.f. answer must be a whole numb [6] 

 [Total: 10] 
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