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Higher Level Chemistry 
 

Sample Paper Number 5 
 

Answers1 
 

Section A (100 marks) 

Best two answers from this section 
 
1 (i) Make up to mark / with deionised water / invert 20 [many] times / to 

make homogeneous 
 

3(3) 
 (ii) More accurate (4) 
 (iii) Not to use too much NaOH (4) 
 (iv) Phenolphthalein / weak acid – strong base /  

Colourless / to purple 
 

4(3) 
 (v) It can react with glass  (6) 
 (vi) (a) 25 × 0.1 / 14.25 = 0.175 × 4 (for dilution) =  0.7 M    

(b) 60 × 0.7 = 42 g/L 
(9) 
(6) 

 
2 (i) Diagram page 366 (Fig. 23.11) [Diagram (6 or 3 or 0) labels 3(1)] 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

3(3) 

 (ii) Anti-bumping granules / stop damage by shaking 2(3) 
 (iii) Reflux  (3) 
 (iv) Sodium salts of long chain acids or oil / swirl flask 2(3) 
 (v) (Alkaline) hydrolysis (3) 
 (vi) Acts as a solvent for the fat or oil (3) 

 
 

 (vii) Glycerol / diagram page 365 (Fig. 23.10)  
 
 
 

                                                           
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+5) 

 (viii) Sodium chloride solution / To precipitate the soap / Sodium 
hydroxide / glycerol or water or alcohol  

 
4(3) 

 
3 (a) Separation technique in which a mobile phase carrying mixture / 

moves in contact with a selectively absorbent stationary phase 
 

(3+2) 
 (b) (i) Spot onto paper / about 1 cm from end / dip into solvent / keep 

spot above solvent 
(ii) As solvent front moves up / substances separate 
(iii) Different solvents give different separations 

3(2) 
 

2(2) 
(2) 

 (c) Stationary phase is thin layer /of aluminium oxide or silica gel / 
supported on a glass plate or aluminium foil 
Thin layer / Particle in stationary smaller 

 
3(3) 
2(3) 

 (d) Checking for dye in fibres / if crime scene fibres match those found on 
suspect 

 
2(3) 

 (e) (i) Stationary phase in long glass tube 
(ii) Passing solvent through column 
(iii) General term for the solvent 
(iv) Mobile phase is a gas 

 
 
 

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

 (b)  Iron(II)sulfate / conc. sulfuric acid (3+2) 
 (c)  Positive (5) 
 (d)  N (5) 
 (e)  (i) Ca2+ (ii) Sc (3+2) 
 (f)  856.5 cm3 (5) 
 (g)  1,4-dichlorobutane (5) 
 (h)  Ethylethanoate (5) 
 (i)  Making tarmacadam (5) 
 (j)  2 MnO4

− + 8 H+ + 5 C2O4
2− = 2 Mn2+ + 4 H20 + 10 CO2 (5) 

 (k)  13.6 (5) 
 (l)  Measure of the tendency of petrol to ignite prematurely (5) 
 (m)  H2PO4

− (5) 
 (n)  (A) Workbook page 68 (B) Bauxite (3+2) 

 
5 (a)  (i) Dobereiner – triads / groups of 3 elements with middle one 

intermediate 
(ii) Newlands – Law of octaves / properties repeat every eighth 
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element 
(iii) Mendeleev – Periodic Table / predicted properties of missing 

elements 
(iv) Mosley – atomic number /number of protons in nucleus 

 
 
 

4(3+2) 
 (b)  Source of alpha particles / gold foil / fluorescent screen to detect 

particles / some particles deflected / dense positive nucleus 
 

4(3) 
 (c)  (i) Atomic number – number of protons in nucleus 

(ii) Mass number – number of protons plus neutrons in an atom 
(iii) Isotopes – Atoms with same atomic number but different mass 

number due to different numbers of neutrons 

 
 
 

3(3) 
 (d)  35.49 (9) 

 
 
6 (a)  (i) Functional Group – group of atoms which gives main 

characteristics 
(ii) Homologous Series – same functional group or general formula, 

etc. 
(iii) Aliphatic Compounds – chains of carbon atoms 

 
 
 
 

3(3) 
 (b)  Diagrams page 344 (Fig. 22.6) [Example (3) / diagram (3)] 3(3+3) 
 (c)  Alcohols have polar OH group / causes hydrogen bonding 2(3) 
 (d)  Water is polar / like dissolves like  

[Ethane is non-polar so does not dissolve] 
 

2(3) 
 (e)  O is delta minus / H is delta plus  

[due to difference in electronegativity] 
 

2(2) 
 (f)  Na  +  C2H5OH  =  C2H5ONa  +  ½ H2  [symbols / balancing] (4+3) 

 
 
7 (a) Volume of acid of known concentration / Volume of base of known 

concentration / record temperature / mix / in insulated container / 
record temperature rise /  
heat = mc∆T / value for 1 mole of water formed 

 
 
 

8(2) 
 (b) Heat change when 1 mole of water is formed by an acid neutralising a 

base 
 

(4) 
 (c) Mass of solution = 50 g + 50 g = 100 g = 0.1 kg 

Moles of acid and base = 0.05 (50/1000 × 1) 
Moles of water formed = 0.05 
0.1 × 4.2 × 1.4 / 0.05 = 11.76   kJ per mol  
[Correct answer gets full marks] 

(4) 
(4)  
(4) 

 
(8) 

 (d) Equation 1 OK 
Equation 2 reverse 
111 kJ 
Hess’s Law 

(2) 
(3) 
(3) 
(2) 

 
 
8 (a) 0.63 g (7) 

 (b) 133.3 cm3 (7) 
 (c) (i) 3.57 × 1021 (7) 
  (ii) Add magnesium sulfate solution / carbonate gives white precipitate 

/ hydrogencarbonate does not 
 

3(3) 
  (iii) Wet with conc. HCl / sample on nichrome or platinum wire / 

hold in non-luminous bunsen flame / yellow colour produced 
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hold in non-luminous bunsen flame / yellow colour produced 2(3)+2(2) 
  (iv) 46/106 × 100 = 43.4% (10) 

 
 
9 (a) (i) −log10 [H3O+] (3) 

  (ii) (a) −log [0.04] = 1.4 
(b) 0.37/74 × 4 = 0.02 / −log [0.02] = 1.7  / 14 – 1.7 = 12.3 
(c) 0.1 in 50 cm3 = 2 g in 1 L / = 0.03 M / pH = 3.13 

(5) 
(7) 

(2+2+6) 
 (b) (i) 25/1000 × 0.1 of 22400 = 56 cm3 (6) 
  (ii) Steep at first / maximum concentration of acid / levels off / as 

concentration of acid decreases 
 

(12) 
  (iii) 9 cm3 per minute (±1) (7) 

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

 
 

 (a)  (i) Substance that speeds up reaction / not used up in reaction  (4+3) 
  (ii) Any three Unchanged at end / specific / small amounts needed / 

don’t alter equilibrium / can be poisoned 
 

3(3) 
  (iii) (a)  Homogenous Catalysis – same state as reactants, e.g.  

  potassium iodide solution with hydrogen peroxide 
(b)  Heterogeneous Catalysis – different state to the reactants,  
  e.g. Fe in Haber process 
(c)  Autocatalysis – product of reaction catalyses reaction, e.g.  
   Mn2+ in permanganate with ammonium iron(II)sulfate  
   reaction 

 
 
 
 
 
 

3(1+2) 
    
 (b) Wet bottle first / collect and stopper underwater 2(3) 
  Starch / blue to colourless 3(2) 
  ¼ of 15/1000 × 0.02  × 5 × 32 × 1000 =  12 ppm (13) 
 (c)  (i) (a)  Fractional distillation − separating components of crude oil by  

 their different boiling points 
(b)  LPG – first fractions to come over are gases 
(c)  Octane number – measure of resistance to knocking 
(d)  Catalytic cracking – using catalyst and heat to change long  
 chain to form short chain 

 
 
 
 
 

4(3) 
  (ii) MTBE [methyl tertiary butyl ether] or ethanol (6) 
  (iii) Premature combustion of the petrol without spark from spark plug (7) 

 
 
11 Best two answers of (a), (b) and (c)  

 
 (a)  (i) Substitution – atom or group of atoms replaced by another / 

Addition reaction – two substances react to form a single 
substance 

 
 

2(4) 
  (ii) Pages 362 and 363 (17) 
    
 (b)  (i) Rate of forward reaction equals rate of backward reaction (6) 
  (ii) Sodium dichromate solution / orange / add NaOH / goes 

yellow / add HCl / goes back to orange 
 

5(3)+(4) 
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 (c)  Best answer from (A) or (B)  
    
 (A) (i) Ammonia  (4) 
  (ii) (a)  Site location – raw materials or skilled workforce or  

 infrastructure, etc 
(b)  Quality control – at various stages / using  
 chromatography, etc. 
(c)  Waste disposal and control – monitoring system /  
 disposal system 

 
 
 
 
 

3(5) 
  (iii) Equation of any processes [See Workbook] (6) 
    
 (B) (i) O3 (3) 
  (ii) 0 (zero) (3) 
  (iii) Equations page 93 Workbook (10) 
  (iv) Stops ultraviolet (UV) radiation entering / UV dangerous 2(3) 
  (v) Depletion / letting in UV radiation (3) 

  


	Pic: 


