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Higher Level Chemistry 

 
Sample Paper Number 6 

 
Answers1 

 
 

Section A (100 marks)  

Best two answers from this section 
 
1 (i) Mn2+ / is an autocatalyst 2(3) 

 (ii) Crushed / added with washings to dilute H2SO4 / placed into 
volumetric flask / using funnel / with washings / made up to mark 
with deionised water / shaken to make homogeneous 

 
 

6(2) 
 (iii) Rinsed with solution it was to contain / air bubble removed from neck 

/ funnel removed  
 

2(3) 
 (iv) Colourless / to pink [purple] 2(3) 
 (v) (a) molarity = 5.35 × 0.015 × 5 = 25 × Mb = 0.016 

     moles of iron in flask = 0.016 / 4 = 0.004 
     mass of iron sulfate = 0.004 × 152 = 0.6 
     mass of iron sulfate per tablet = 0.6 / 5 = 0.12 
(b) % = 0.12 / 0.24 × 100 = 50% 

 
 
 

(14) 
(6) 

 
 
2 (i) CaC2  + 2 H2O = C2H2 + Ca(OH)2 (6) 

 (ii) Discard the first tube (3) 
 (iii) Phosphine / Calcium phosphide / Bubble gas through acidified / 

copper(II) sulfate solution 
 

4(3) 
 (iv) Has double or triple bond / contains carbon and hydrogen only (4+3) 
 (v) Decolourises / bromine water 

Decolourises / acidified MnO4
− 

 
4(3) 

 (vi) Ensure excess oxygen  
C2H2 + 1½ O2  =  2 CO2  +  H2O 

(4) 
2(3) 

 
 
3 (i) (a)  Solute – substance being dissolved 

(b)  Solvent – liquid in which substance is dissolved 
 

2(3) 
 (ii) Dissolve in boiling water / filter solution through hot Buchner Filter / 

cool filtered solution / with water or ice / filter off the crystals / wash 
with cold water / allow to dry 

 
 

7(2) 
 (iii) Place sample in capillary tube / tap to ensure it is at bottom / place 

tube in melting bock / turn on hot plate / note temperature at which 
melts / melts sharply 

 
 

5(2) 
 (iv) Van der Waals forces (3) 
 (v) Any two examples Ionic – sodium chloride / Covalent – diamond / 

Metallic – copper  
 

4(3) 
 (vi) Sigma is two px orbitals overlapping / pi involves py or pz orbitals  (3+2) 

                                                           
1 The answers given here are not exhaustive and in certain cases there are many other possible correct answers. 
All diagrams are taken from Chemistry Live! textbook. 
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Section B (300 marks)  
 
Best six questions from this section 
 
4  Best ten answers 

 
(10×5) 

 (a) Thompson (5) 
 (b) Spectrum with frequencies removed by passing through a substance (5) 
 (c) Mass compared to 1/12 of carbon−12  (5) 
 (d) 8/40 = 0.2 and 0.2 of 24 = 4.8 g (5) 
 (e) 2 S2O3

2− + I2 =  2 I− + S4O6
2− (5) 

 (f) Derived from fossilized zooplankton (5) 
 (g) Heat change when the number of moles in the balanced reaction 

react 
 

(5) 
 (h) They are natural products and each has three ester bonds in its 

structure 
 

(5) 
 (i) Silver nitrate / nitric acid (3+2) 
 (j) 0.69 (5) 
 (k) Ethylenediaminetetraacetic acid (5) 
 (l) Benzene, methylbenzene, ethylbenzene, etc. (5) 
 (m) Diagram page 306 (Fig. 21.7) 

 

 
 

(5) 

 (n) (A) Haber and/or Bosch  OR (B) lustre, conductivity, etc.  
[See page 106] 

 
(5) 

 
 
5 (a) Energy levels or shells  

/ e− in ground state / excited / jumps to higher energy level / drops 
back / energy emitted / light / certain wavelengths only / only 
certain energies allowed 

(2) 
 
 

4(3) 
 (b) (a) Hund’s Rule − electrons fill orbitals of equal energy singly and 

then in pairs 
(b) Aufbau – lowest energy levels filled first 
(c) Pauli – no more than two electrons in an orbital and must have 

opposite spin 

 
 
 

3(3) 
 

 (c) s orbitals pages 21 (Fig. 3.20)  
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and p orbitals page 22 (Fig. 3.23) /  s = 2 and p = 6 
 

 
 

 
 
 
 
 
 
 

3(3) 
 

 (d) Calcium: 1s2 2s2 2p6 3s2 3p6 4s2
   / chromium: 1s2 2s2 2p6 3s2 3p6 

4s13d5 
 

(12) 
 (e) 3+ / Half-filled d sublevel 2(3) 
 
 
6 (a) Different components have different boiling points / BP related to 

molecular mass / condense at different levels in tower / tapped off / 
top petroleum gases / used as fuels / bottom bitumen / used to 
made tarmacadam / other examples 

 
 
 

7(2) 
 (b) Makes gas smell so to detect leaks (5) 
 (c) Measure of resistance to knocking (5) 
 (d) More air / add oxygenates / use shorter chains / used branched 

chains / use cyclic compounds 
 

4(3) 
 (e) Lead poisonous / less polluting / burn better 3(3) 
 (f) Platinum / rhodium / palladium (3+2) 

 
 
7 (a) (i) Dynamic equilibrium – rate of forward reaction equals rate of 

backward reaction 
(ii) Le Chatelier’s Principle – if any of the factors affecting a 
reversible reaction is changed then the system will react in such 
away as to diminish that change 

 
 
 
 

2(3) 
 (b) (i) Go up (ii) Go up (iii) Go up (iv) No change 4(3) 
 (c) [1.5][1.5]  =  0.17 

[13.6][1]3 
 

(12) 
 (d) (i) 0.59 / 0.59 / 0.41 / 0.41 

(ii) Number of moles on each side of equation is the same 
(iii) Acts as a catalyst by dehydration 

 

2(4)+2(3) 
(3) 
(3) 

8 (a) (i) Boyle’s Law – at constant temperature volume of gas is 
inversely proportional to its pressure 
Charles Law – at constant pressure volume of a fixed mass of 
gas is directly proportional to its Kelvin temperature 

 
 
 

2(3) 
  (ii) One that obeys the kinetic theory at all temperatures and 

pressures 
 

(3) 
  (iii) There are forces of attraction between particles / don’t 

behave in ideal way at high pressures / and low 
temperatures 

 
2(3) 

  (iv) 99 × 103  × 235 × 10−6  /  8.31 × 295 = 9.49 × 10−3 
0.55 / 9.49 × 10−3 = 57.95  

 
(9) 

    
 (b) (i) Spontaneous break up of unstable nuclei with emission of 

one or more type of radiation 
 

(3) 
  (ii) Alpha particle / beta particles / gamma rays 3(2) 
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  (iii) Time taken for half of the nuclei in any given sample to 
decay 

 
(3) 

  (iv) Use Geiger−Müller tube / take background count / introduce 
source of alpha particles / take new count / introduce sheets of 
paper of various thickness / see which thickness stops radiation   

 
 

4(2) 
  (iv) Complete the following equations: 

(v)  
84

214Po  =  82
210Pb  + 24He 

 

83
214Bi  =  84

214Po + −1
0e 

 
 
 
 

2(2) 
 
9 (a) Change in concentration per unit time of product or reactant (6) 

 (b) (i) As you start to pour in the acid (6) 
  (ii) Plot a graph of time against temperature (10) 
  (iii) 0.8 (8) 
  (iv) Sodium thiosulfate (8) 
  (v) Catalyst – speeds up but not used up / pressure – speeds up 

reaction usually / surface area – greater = faster / etc. 
 

2(3+3) 
 

10 Best two answers of (a), (b) and (c)  
 (a) (i) 

(a) Functional Group – group of atoms responsible for main 
characteristics 

(b) Homologous Series – compounds with same functional group, 
general formula, etc. 

 
 
 
 

2(3) 
  (ii) Propan-1-ol  / diagram page 343 (Fig. 22.4) 

 

 
 

 
 
 
 

2(3) 
  Potassium dichromate / dilute sulfuric acid 2(3) 
  Propanal / diagram page 347 (Fig. 22.12) 

 

 
 

 
 
 

(4+3) 

    
 (b)  (i) Charge an atom appears to have when certain rules applied (5) 
  (ii)              (a)    NaH + H2O    =    NaOH + H2                        

         −1    +1                    +1    0 
Yes / H from –1 to 0  
 
(b)    Cu + H2SO4   =    CuSO4 + SO2 + H2O          
           0       +6             +2        +4 
Yes / Cu from 0 to +2 

 
 
 
 
 
 

2(3+3) 
  (iii)  

 8 H+ +  MnO4
− + 5 Fe2+ =  5 Fe3+ + Mn2+ +  4 H2O 

 
(8) 

    
 (c) (i) Sum of heat changes the same no matter how many stages (5) 
  (ii) [Statement (a) should read heat of combustion of C] 

Equation (a) × 3 / Equation (b) × 3 / Equation (c) reverse / 
 = 1475.2 kJ mol−1 

 
 

(12) 
  (iii) 1475.2 / 30 × 1000 = 49173 kJ kg−1 (4) 
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  (iv) Bomb calorimeter (4) 
    

 
11 Best two answers of (a), (b) and (c)  
 (a) Eriochrome Black T (3) 
  Ethylenediaminetetraacetic acid (3) 
  CaCO3 + CO2 + H2O  = Ca(HCO3)2(aq)  [symbols / balancing] (4+3) 
  Keep pH alkaline so indicator works (3) 
  10 cm3 of 0.01 M EDTA = 10 mg in 50 cm3 = 200 mg in 1 L = 200 ppm (9) 
    
 (b) (i) Acid = proton donor / pair differ by H+ 2(3) 
  (ii) H2SO4 + H2O =  H3O+ + HSO4

− 
acid      base      acid      base 

 
2(3) 

  (iii) H of acid replaced by a metal or ammonium ion (4) 
  (iv) Number of H replaceable by a metal (4) 
  (v) 2.87 (5) 
    
 (c) Best answer from (A) or (B)  

 
 (A) (i) Diagram page 84 Workbook or in words 4(2) 
  (ii) Dissolve in water / test with Universal Indicator / yellow 

or red range 
 

3(2) 
  (iii) Yeast / Acting on sugar / to make alcohol / pass gas 

through limewater / goes milky 
 

(3)+4(2)  
 (B)   
  (i) K (3) 
  (ii) Paint, galvanising, tin plating, etc. (4) 
  (iii) Aluminium / Dilute sulfuric acid 2(3) 
  (iv) Al + 3 H2O = Al2O3  + 6 H+  + 6 e− 2(3) 
  (v) Cu (3) 
  (vi) Zinc (3) 
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