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1 (a) same proton no./atomic no./no. of protons (1) 
 different mass no./nucleon no./no. of neutrons (1) [2] 
 
 (b) 

 number of 

isotope protons  neutrons electrons 
56Fe 26 30 26 
59Co 27 32 27 

 (1) (1) (1) 
 
 give one mark for each correct column      
 allow (1) if no column is correct but one row is correct [3] 
 
 (c) (i) weighted mean/average mass 

of an atom (not element)  (1) 
 compared with 12C (1) 

one atom of  12C has a mass of exactly 12 (1) 
[relative to 1/12

th the mass of a 12C atom would get 2] 
 
  or 
 

mass of 1 mol of atoms (1) 
compared with 12C (1) 
1 mol of 12C has a mass of 12 g (1)   

 
 (ii) Ar = 54 x 5.84 + 56 x 91.68 + 57 x 2.17 (1) 
    100 
 

 = 5573.13 = 55.7 to 3 sf (1)  
   100 
 

allow 55.9 if Ar is calculated using 99.69 instead of 100 [5] 
  

[Total: 10] 
 
 

2 (a) 1 S  +  O2  →  SO2 (1) 

2 2SO2  +  O2  �  2SO3 equil (1) equation  (1)  

3 SO3  +  H2O  →  H2SO4 (1) 
 

Allow sequences that start with SO2  
and include H2S2O7 before H2SO4.    
 

Equilibrium mark is only scored if � only appears in 

the SO2/SO3 equation. [4] 
 

(b) vanadium pentoxide/vanadium(V) oxide/V2O5 (1) [1] 
 

(c) (i) oo 
 Hx

oSo

xH (1) 
 oo  
 
 (ii) non-linear/bent/V-shaped (1) 
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(iii) H2O has hydrogen bonds/H2S does not or 

H2S has van der Waals’ forces only (1) 
 
hydrogen bonds are stronger 
than van der Waals’ forces or 
H2S has weaker intermolecular bonds 
than H2O (1) [4] 

 

(d) (i) 2H2S  +  3O2  →  2H2O  +  2SO2 (1) 
from -2 (1) to +4  (1) 
allow e.c.f. on equation      

 
(ii) 68.2g H2S react with 3 x 24 dm3 O2 (1) 

8.65g H2S react with 3 x 24 x 8.65 = 9.13 dm3 (1) 
 68.2 

allow 9.16 dm3 if H2S = 68 is used 
allow e.c.f on (d)(i) [5] 
 

(e) (i) an acid that is partially dissociated into ions (1) 
 

(ii) H2S(g)  +  H2O(l)  →  H3O
+(aq)  +  HS-(aq) 

 
or 
 

H2S(g)  +  aq  →  H+(aq)  +  HS-(aq) 
 
or 
 

H2S(aq)  →  H+(aq)  +  HS-(aq)  
equation (1) state symbols (1)  [3] 
 

[Total: 17] 
 
 
3 (a) A MgSO4 

B MgCl2 
C MgCO3 
D MgO 
E Mg(OH)2 
F Mg(NO3)2 

 
Accept name or formula 
but penalise when name and formula do not agree  (6 x 1) [6] 
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(b) (i) Mg to cpd A 

Mg  +  H2SO4  →  MgSO4  +  H2 (1) 
cpd C to cpd D 

MgCO3  →  MgO  +  CO2 (1) 
cpd F to cpd D 

2Mg(NO3)2  →  2MgO  +  4NO2  +  O2 (1) [3] 
 

(ii) Mg(OH)2  →  MgO  +  H2O (1) [1] 
 

 [Total: 10] 
 
 
4 (a) (i) stage I Cl2/chlorine (1) 

uvl/sunlight (1) 
 

stage II KCN (1) 
heat in ethanol (1) 

 
(ii) stage III Br2 (1) 

uvl/sunlight (1) [6] 
 

(b) stage IV H2SO4(aq)/HCl(aq) or  
NaOH(aq) followed by H+ (1) 
heat/reflux (1) 
 

stage V NaOH(aq) (1) 
heat (1) [4] 

 
(c) (i) a carbon atom in a molecule attached to 

four different atoms or groups of atoms (1) 
 

(ii) Br Br/OH 

   

 R  C  C:N or R  C  C = O  

    

 H H O  H 
 

correct cpd correctly displayed (1) 
one correct isomer shown as 3D (1) 
both isomers shown in  
mirror object/mirror image arrangement (1)  [4] 

 
[Total: 13 max] 
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5 (a) C:H:O = 
12

7.66
: 

1

1.11
: 

16

2.22
 (1) 

 
= 5.56 : 11.1 : 1.39 
 
= 4 : 8 : 1 
 

C4H8O = 72 molecular formula = C4H8O (1) [2] 
 

(b) (i) presence of C=C/alkene/unsaturated (1) 
 
(ii) -OH group (in -CO2H or -OH) present (1) [2] 

 
(c) (i) aldehyde/ketone/carbonyl (1) 

 
(ii) primary alcohol (1) [2] 

 
(d) restricted rotation about a C = C bond (1)  

two different groups on each side of C = C (1) [2] 
   

(e) H CH2OH    

C=C 
 CH3 H 
 

one fully correct structure (1) 
two fully correct structures with  
correctly labelled cis-trans (1) 

 
allow (1) for correctly labelled cis-trans structures  
that are C4H8O but incorrect [2] 

 
[Total: 10] 

 


