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Higher Level Chemistry 

 
Sample Paper Number 1 

 
Answers1 

 
 
Section A (100 marks) 
 
Best two answers from this section 
 
1 (a) Copper deposited in place of zinc OR zinc displaces copper / 

solution loses blue colour / Zn(s) + CuSO4(aq) = SO4(aq)  + Cu(s)  
[Equation worth two mark units: one for correct symbols and 
one for balancing]/ Displacement reaction  

 
 
 

5(3) 
(b) Add iron(II)sulfate / mix / hold tube at 45° angle / pour conc. 

H2SO4 into tube / Conc. H2SO4 forms a layer at bottom / if 
brown ring forms between layers the substance is a nitrate 

 
 

5(4) 
(c) Conc. HCl / Crimson / blue-green 3(3) 
(d) Line spectrum (6) 

 
2 (i) To get a more accurate answer from an average of five tablets 

or give a reasonable quantity of iron 
 

(3) 
(ii) Give them a larger surface area so they dissolve easier (faster) (3) 
(iii) Use a funnel / wash with deionised waster 2(3) 
(iv) Long thin neck / To make solution homogeneous (same all 

over) 
 

2(3) 
(v) Rinse with deionised water / rinse with solution it will contain / 

fill using funnel / remove funnel before titration / remove air 
bubble from neck 

 
 

3(3) 
(vi) Sulfuric acid / to make reaction go to completion / Brown 

precipitate forms / acid already present from solution of tablets 
 

4(3) 
(vii) Top of meniscus (3) 
(viii) Solution stays pink (3) 
(ix) Incorrect standard solution concentration / wrong calculation, 

etc. 
 

(5) 
 

                                                           
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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3 (a) Diagram page 313  [Diagram (10 or 5 or 0) + labels 4(2)] Fig. 
21.19 
 

 
 

(18) 

 (b) Pass gas through acidified copper(II)sulfate solution (6) 
 (c) Unsaturated contains double or triple bond / 

Hydrocarbon contains hydrogen and carbon only 
 

2(3) 
 (d) Mix it with bromine water / Turns from brown / to colourless 3(3) 
 (e) Yellow / smoky flame 2(3) 
 (f) Oxy-acetylene burner (5) 

 
 

Section B (300 marks) 
 
Best six answers from this section 
 
4  Best ten answers  (10×5) 
 (a) (i) 11 (ii) 12 (3+2) 
 (b) (i) Polar covalent (ii) Hydrogen (3+2) 
 (c) 2,2-dichloropentane [Question should read CH3CCl2CH2CH2CH3] (5) 
 (d) Carbon dating / curing cancer / preserving food / killing 

insects, etc. 
 

(3+2) 
 (e) 63.6 (5) 
 (f) Dissociated fully in aqueous solution / Hydrochloric or nitric or 

sulfuric 
 

(3+2) 
 (g) 3.00 L (5) 
 (h) Biological oxidation (aeration) / sedimentation 

(3+2) 
 (i) (i) 1s2 2s2 2p6 3s2 3p4  (ii) [1s2 2s2 2p6 3s2 3p6]1– (3+2) 
 (j) Solution turns brown as bromine is displaced / Chlorine is more 

reactive  
 

(3+2) 
 (k) (i) Linear  (ii) Angular (3+2) 
 (l) HF has bigger difference in electronegativity / hydrogen 

bonding greater 
 

(3+2) 
 (m) Time taken for half the nuclei in any sample to decay (5) 
 (n) 13.3 (5) 
 
5 (a) Fractional distillation (6) 
 (b) 2,2,4-trimethylpentane or iso-octane / diagram page 306, Fig. 

21.7 
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2(3) 
 (c) Measure of resistance to knocking (5) 
 (d) Tetraethyl lead / To improve octane number / Poisonous 3(3) 
 (e) Any two Shorter chain / branched chain / ring structure  2(3) 
 (f) Methanol or ethanol or MTBE / Oxygen improves combustion 

and increases octane number 
 

(3+6) 
 (g) Using catalyst to change long chain hydrocarbons to short 

chain hydrocarbons / Short ones are in more demand 
 

(6+3) 
 
6 (i) Mg + 2 HNO3  =  Mg(NO3)2  + H2  (6) 
 (ii) When magnesium ribbon disappears (6) 
 (iii) Axis / scale / points / line 4(3) 
 (iv) A 10°C rise in temperature / doubles the rate of the reaction (8) 
 (v) Particles moving faster / so meet more often / more have 

activation energy 
 

3(3) 
 (vi) 60°C / out of line 2(3) 
 (vii) Hydrogen is explosive  (3) 
 
7 (a) (i) Page 315 (ii) Page 316 (Fig. 21.21 Benzene / Fig. 21.22 

Methylbenzene) 
 

              
 

 
 
 
 
 
 

2(3) 

 (b) Not as dangerous (3) 
 (c) Contain a benzene ring (3) 
 (d) (A) Pent-2-ene (B) Pentan-1-ol (6) 
 (e) C5H11OH – H2O = C5H10 

Conc. sulfuric acid / Dehydration 
(6) 

2(3) 
 (f) Diagrams page 368 5(3) 
 (g) No / Covalent compound or not ionic or not polar (3+2) 

 
 
8 (a) 

 
(i) Heat produced when one mole of a substance burns 
completely in excess oxygen  (ii) Heat change when one mole 
of a compound in its standard state is formed from its 
elements in their standard states 

 
 
 

2(6) 
    
 (b) 2 H2S(g)  +  SO2(g)   =  3 S(S)  + 2 H2O(l)  
  H2(g)  +  S(s)   =  H2S(g)       ∆H  =   −21  kJ mol-1  [rev *2] (3) 
  S(s)   +   O2(g)   =   SO2(g)      ∆H  =  −297  kJ mol-1   [rev] (3) 
  H2  +  ½ O2(g)  =  H2O(l)      ∆H  =  −286 kJ mol-1    [*2] (3) 
  +42 + 297 – 572 = −233 k mol−1 (6) 
  Hess’s Law (3) 
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 (c) Decrease yield / System would try to lower temperature / by 
doing endothermic reaction  

 
(3+3+2) 

 (d) Page 228 (Fig.16.35) 
 

 
 

 
 
 
 
 
 
 
 

2(6) 

 
9 (a) (a) Rutherford / discovered nucleus or protons  (b) Chadwick / 

discovered neutrons  (c) Bohr / arrangement of electrons 
 

3(3+3) 
 (b) Groups / Same number of electrons in outer shell 2(3) 
 (c) Relative attraction that an atom in a molecule has for a shared 

pair of electrons in a covalent bond /  
(i) Increase / Reason − nucleus has more positive charge /  
(ii) Decreases / Reason − electrons further from nucleus or 
more shielding 

 
 
 
 

7(3) 
 (d) (i) Hydrogen bonds (ii) van der Waals forces (5) 
 
 
10  Best two answers from (a), (b) and (c)  

 (a) Excess plant growth caused by excess nutrients (4) 
  Biochemical oxygen demand / Organic pollution 2(2) 
  No oxygen in the water (4) 
  Dilute with fully oxygenated water (4) 
  4 /1000 × 0.1 moles of thiosulfate = 0.0004 / × 5 for 1 dm3 = 

0.002 / ÷ 4 to get moles of oxygen = 0.0005 / × 32  [RMM of 
oxygen gas] = 0.016 g / × 1000 to convert to mg = 16 ppm 

 
 

(9) 
    
 (b) (i) H and Cl  (ii) Between H and H2O in H3O+ (iii) Between 

molecules of water (iv) Na and Cl 
 

4(5) 
  Difference in electronegativity is greater than 0 but less than 

1.7 
 

(5) 
    
 (c) 5.55 g (9) 

  1.12 dm3  (6) 
  Calcium carbonate (5) 
  Add acidified silver nitrate solution / white precipitate of silver 

chloride forms 
 

(3+2) 
 
11  Best two answers from (a), (b) and (c)  

 (a) If any of the factors influencing a reversible reaction is changed 
the system will react in such a way as to diminish that change 

 
(4) 

        Kc = [PCl5] 
           [PCl3][Cl2] 

 
(6) 

  40 mol/L (6) 
  (i) Increase the yield  (ii) Increase the yield  

 (i) Reason − Use up Cl2 (ii) Reason − fewer molecules formed to 
reduce the pressure 

2(3) 
 

(3) 
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  (b) pH = −log10[H3O]+  (4) 
  Does not readily accept a proton (3) 
  11.13 (12) 
  HCl or H2SO4 or HNO3 / Methyl orange (6) 
    
 (c) Best answer from (A) or (B) 

 
 

 (A) (i) Any two Feedstock – purified raw materials placed in 
reaction vessel  
Co-products – compounds formed along with main 
product in reaction 
Batch process – one lot is made then process started 
again from scratch  

 
 
 
 
 

2(3) 
  (ii) Near raw materials / transport / skilled workforce / 

electricity supply, etc. 
 

2(2) 
  (iii) Fixed cost – labour or depreciation or cost of loans / 

Variable cost – raw materials or electricity or effluent 
disposal 

 
 

2(3) 
  (iv) Mention a method of waste disposal or effluent control in 

effect in the factory 
 

(3) 
  (v) Any two Nitric acid / sulfuric acid / cement, etc. (6) 
    
 (B) (i) Page 118 Workbook (Fig. 28.8) 

 

 
 

 
 
 
 
 
 
 
 
 
 

(14) 

  (ii) Na+  +  e–  =  Na  /  2 Cl– + 2 e– = Cl2  2(4) 
  (iii) Street lights / coolant in nuclear reactors (3) 
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