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Higher Level Chemistry 
 

Sample Paper Number 2 
 

Answers1 
 
 
Section A (100 marks) 
 
Best two answers from this section 
 
1 (i) 

 
 
 
 
 

 
 
 
 
 
 
 
 
 

(i) 

Diagram page 377 (Fig. 23.31) 
 

 
 
Return unreacted components to reaction mixture (ii) ensure 
maximum product formed 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(12) 
 
 

2(3) 
 (ii) Amber / to green / Cr2O7

2− to Cr3+  3(3) 
 (iii) Diagram page 378 (Fig. 23.32) 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(3) 

                                                           
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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 (iv) Ethanol / water / fractional distillation for ethanol / anhydrous 

sodium carbonate for water 
 

4(3) 
 (v) Anti-bumping granules / stop apparatus shaking to much 2(4) 
 
2 (i) Starch / When solution straw coloured / if added earlier it may 

complex with iodine and ruin experiment / Blue / to colourless 
 

5(3) 
 (ii) Wash down with deionised water / Does not affect the amount of 

reactants 
 

2(3) 
 (iii) Wash with deionised water / wash with solution it is going to 

contain / fill with funnel / remove funnel / remove air bubble from 
neck 

 
 

4(3) 
 (iv) 15 × 0.1   =   20 × M  =   0.0375 M 

     2                   1 
 

(9) 
 (v) One that can be made up accurately directly from crystals / It 

sublimes 
 

2(4) 
 
3 One that involves both oxidation and reduction (5) 
 (a) (i) Solution turns from colourless / to brown /  

Cl2 + 2 Br− = Br2 + 2 Cl− [symbols / balancing] / Extracting 
bromine from sea water 

 
 

5(3) 
  (ii) Oxidised to sulfate / Add barium nitrate solution / white 

precipitate / does not re-dissolve / in HCl 
 

5(3) 
 (b) (i) 

(ii) 
(iii) 
(iv) 
(v) 

Mg(s)  +  CuSO4(aq)  =  MgS4(aq) + Cu(s)  
Copper deposited or solution looses blue colour 
Mg oxidised / copper ion reduced 
Displacement reaction 
Magnesium more reactive than copper 

 
 
 
 

5(3) 
 
Section B  (300 marks) 
 
Best six answers from this section 
 
4 Best ten answers (10×5) 
 

 (a) Any two Add ammonium molybdate solution / add 5 drops of 
conc. Nitric acid / yellow precipitate forms 

(3+2) 

 (b) Nitrate / phosphate (3+2) 
 (c) (i) P and (ii) Ca2+ (3+2) 
 (d) Mn2+

 / in permanganate with ammonium iron(II)sulfate  (3+2) 
 (e) NH4

+ [Question should read NH3] (5) 
 (f) Calcium hydrogencarbonate Ca(HCO3)2

 or Magnesium 
hydrogencarbonate Mg(HCO3)2 

 
(5) 

 (g) 2.88 (5) 
 (h) 3.35 × 1022 (5) 
 (u) Bomb calorimeter (5) 
 (j) Oxygen  (5) 
 (k) 1.0 g (5) 
 (l)         Cl   H   H 

         |     |     | 
    H− C − C =C − H  
         |  
        Cl 

 
 
 
 

(5) 
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 (m) 2.04 g (5) 
 (n) Eriochrome Black T / Red to blue (2+3) 

 
5 (a) Graph (9) 
  Energy to remove most loosely held electron from 1 mole of atoms (6) 
  Positive charge of nucleus increases (3) 
  Half-filled p sub-level (6) 
 (b) Area in space where there is a high probability of finding an 

electron 
(3)

 

  Page 22 (Fig. 3.23) 
 

 
 

 
 
 
 
 
 
 

(6) 

3s 3px
 3py 3pz  

↑↓ 

 
 ↑↓ ↑ ↑ 

 
 (c) (i) Number of protons  (ii) average mass of atom as it occurs in 

nature compared to 12C (iii) atoms with same atomic number but 
different mass numbers due to different numbers of neutrons 

 
 

(3+5+3) 
 
6 (a) Atom or group of atoms responsible for the characteristic 

properties of the series of organic compounds 
 

(6) 
 (b) (A) Carboxylic acid / methanoic acid  (B) Ketones / propanone  

(C) Aldehydes / methanal  (D) Esters / methylmethanoate   
 

4(5) 
 (c) Polar OH group of short chain is significant proportion / in long 

chain it is insignificant / water is polar 
 

3(3) 
 (d) C2H5OH – H2O = C2H4 (6) 
 (e) Na + C2H5OH  = C2H5ONa + ½ H2 / sodium ethoxide (6+3) 

 
7 (a)    [HI]2  

[H2][I2]  
 

(6) 
 (b) Rate of forward reaction equals rate of backward reaction (5) 
 (c) [Note value for I2 in the question should be 25.4 g not 2.54 g]      

      H2      +        I2         =   2 HI 
 0.5 mole        0.1 mole       0             at start 
[0.5 – x]        [0.1 – x]       [2x]         at equilibrium 
 
          [2x]2  ___      =  49     ⇒   x = 0.098 [or 0.56 too big] 

[0.5 – x][0.1 – x] 
 
  0.402          0.002              0.196 
  0.804 g       0.514 g         25.146 g 

 
 
 
 
 
 
 
 
 

(21) 
 (d) Number of moles on each side is the same (6) 
 (e) (i) No effect – number of moles on each side is the same (ii) no 

effect – catalyst only affects speed  
 

4(3) 
 
 

(6) 
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8 (a) (i) Diagram  / ionic  

 

 
 
(ii) Diagram page 50 (Fig. 5.10) / covalent  
 

 
 

(4+3) 
(3+3) 

  Sigma bond  / 2px 
Pi  / 2py

  and 2pz 

 
4(3) 

 (b) Diagram page 32 (Fig. 4.12) 
 

 
 
Any three Vaporiser – vaporises sample / ionisation chamber – 
turns sample into ions / accelerator – fires positive ions out at 
speed / separator – splits ions according to mass / detector – 
collects information / amplifier – increases signal for display  

 
 
 
 
 
 
 
 
 
 
 
 
 

(10) 
 
 
 

3(5) 

 
9 (a) (i) Gas chromatography (ii) HPLC  (iii) thin layer or paper 3(3) 
 (b) Any three Dehydrocyclisation – higher proportion of aromatic 

compounds / adding oxygenates – contain oxygen which helps in 
combustion / isomerisation – more branched chain hydrocarbons / 
cat cracking – more short chain or more branched molecules 

 
 
 

3(3+3) 
  Steam reforming of natural gas / electrolysis /  

CH4 + H2O = 3 H2 + CO  OR   2 H+ + 2 e– = H2 
2(3) 
(6) 

  Non-polluting / explosive  2(3) 
 (c) Hydrogen is much lighter than methane (5) 
 
10 Best two answers from (a), (b) and (c)   
 (a) Particles move faster so meet more often / more have activation 

energy 
 

2(3) 
  Any two Pressure / catalyst / surface area / nature of reactants 2(3) 
  Fe / N2 + 3 H2 = 2 NH3  or many others (3+6) 
  Enzymes / zymase, etc. 2(2) 
 (b) CH2O  = 30 / 60 ÷ 30 = 2 /  C2H4O2  = CH3COOH (9) 
  Carboxylic acids  (3) 
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H − C − C = O

 

           
H   OH 

 
 

(3) 
   

CH3COOH + CH3OH  = CH3COOCH3 + H2O / methylethanoate 
 

(6+4) 
 

 (c) Hoffmann’s voltameter (4) 
  Platinum /unreactive 2(3) 
  Oxygen  (3) 
  40 cm3  (3) 
  2 O2– – 4e– = O2(g) (6) 
  Oxygen – Re-lights a glowing splint OR hydrogen – burns with 

squeaky pop 
 

(3) 
 
11   Best two answers from (a), (b) and (c)  

 
 (a) (i) Suspended solids = 0.055 g/L = 55 ppm  

  (ii) Dissolved solids = 0.58 g/L = 580 ppm 2(6) 
  The student did not filter the water before evaporating it to find 

dissolved solids so his/her answer was suspended solids plus 
dissolved solids 

 
 

(6) 
  Aluminium sulphate / flocculation (4+3) 

 
 (b)  (i) 2 protons plus 2 neutrons (ii) electron (6) 

  [Question should read radium-226 not radon-226] 
 
88

226Ra = 86
222Rn + 24He 

 
6
14C = 714N + –1

0e  

 

 
 
 
 
 

(7+6) 
  Time taken for half the nuclei in a given sample to decay (3) 
  Dating artefacts or carbon dating (3) 
    

 (c) Best answer from (A) or (B)  
  (A)   (i)  Sulphur dioxide and nitrogen dioxide 2(3) 
    Burning fossil fuels / internal combustion engine or  

  furnaces 
 

2(3) 
   (ii) SO2 + H2O = H2SO3 or 2 NO2 + H2O = HNO2 + HNO3 (5) 
   (iii)  Acidifies lakes / kills trees / dissolves limestone buildings  

  / method of reducing – adding lime, scrubbing exhaust  
  gases / catalytic converters 
 

 
 

4(2) 

  (B)  Any three Polyethene – plastic bags / polypropene – plastic  
 chairs / polyphenylethene – packing / polytetrafluoroethene  
 – non-stick coating 

 
 

3(2+1) 
   Show how one polymer forms [See pages 106, 108 and 109  

 in Workbook] 
 

(6) 
   Sorting / shredding / washing / drying / re-extrusion 5(2) 

 

  

      H 
             
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