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Introduction

In considering the marking scheme the following should be noted.

1.  In many cases only key phrases are given which contain the information and ideas that must 
appear in the candidate’s answer in order to merit the assigned marks.

2.  The descriptions, methods and definitions in the scheme are not exhaustive and alternative 
valid answers are acceptable.

3.  The detail required in any answer is determined by the context and the manner in which the 
question is asked, and by the number of marks assigned to the answer in the examination 
paper, and in any instance, therefore, may vary from year to year.

4.  The bold text indicates the essential points required in the candidate’s answer. Words, 
expressions or statements separated by a solidus (/) are alternatives which are equally acceptable. 
A word or phrase in bold, given in brackets, is an acceptable alternative to the preceding word 
or phrase. Note, however, that words, expressions or phrases must be correctly used in context 
and not contradicted, and where there is evidence of incorrect use or contradiction, the marks 
may not be awarded.

5.  In general, names and formulas of elements and compounds are equally acceptable except in 
cases where either the name or the formula is specifically asked for in the question. However, 
in some cases where the name is asked for, the formula may be accepted as an alternative.

6.  There is a deduction of one mark for each arithmetical slip made by a candidate in a 
calculation.
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HIGHER LEVEL 
Section A [At least two questions must be answered from this section]

1. (a) 53; (b) 5; (c) 3; (d) 6; (e) 3; (f) 63.

2. (a) 24; (b) 6; (c) 23, 3 (d) 43; (e) 53.

3. (i) 33; (ii) 33; (iii) 33, ppt 23, test 43: colours (i) 3; (ii) 2.

Section B
4. Eight items to be answered. Six marks are allocated to each item and one additional 
	 mark	is	added	to	each	of	the	first	two	items	for	which	the	highest	marks	are	awarded.
 (a) 6;  (b) 23; (c) 6; (d) 23; (e) 23; (f) 6; (g) 23; (h) 6; (i) 23; (j) 23;
 (k) A: 23 or B: 6.

5.  (a) 5; graph 23,  33,  23; (b) 23 , 6; (c) 32, 32.

6.  (a) 23, 3, 6 + 23, 5; (b) 62, 34.

7.  5; (i) 33; (ii) 33, 6, 23, 6, 33.

8.  (a) 42; (b) 23; (c) 6; (d) 33; (e) 23;  (f) 23; (g) 6 +3.

9.  (a) (i) 23; (ii) 23, 5, 3, 6; (b) 3, 23, 6, 3 + 6.

10.  (a) 3, 4, (23), (23), (23).
 (b)  6, 3 + 4, 6, 6.
 (c) 3, 6, 43, 22.

11.  (a) 3, 2, 22, 22, bal eq 23, 23.
 (b) 22; (i) 6, 3, (ii) 6, 3, 3.
 (c)  A:  3, 6, 6, 3, 4, 3.
       B:  5, 24, 23, 23.
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Section A

Eight questions. These must include at least two questions from Section A.
All questions carry equal marks (50 marks).

Note:  (i) In many cases, most especially definitions, candidates’ answers must contain key 
  phrases in order to get the assigned marks.
  In calculations, 3 marks are deducted for a mathematical error, 1 mark for a slip or 
  missing units, but no further deduction is applied if the calculation, otherwise 
  correct, is completed.
 (ii) Alternative valid answers are acceptable.

Question 1.
(a) tablets crushed with mortar and pestle // washed into beaker // stirred to dissolve //
 transferred into flask using funnel / glass rod // rinsings of beaker added to flask //	flask		
 on level surface / mark at eye-level // add drop-by-drop / add using dropper (pipette, 
 wash bottle) / top up carefully // until bottom of meniscus level with mark // invert / mix  
 / shake [“swirl” not acceptable].          
 ANY FIVE:         (53 marks)
(b) Pink (purple) colour initially which gradually/slowly goes colourless due to the Mn+7 being 
 reduced to Mn+2.
 Allow 3 marks if they give autocatalyst Mn+2 not formed at start so colour change slow.
 (5 marks)
(c) First permanent pink (purple) / pink (purple) remains / colourless to pink (purple)  (3 marks)
(d) To ensure complete conversion of MnO4

– {manganate(VII), Mn(VII), Mn7+} to Mn2+ 
 {manganese(II), Mn(II)} / to fully reduce MnO4

– {manganate(VII), Mn(VII), Mn7+} / to 
 prevent formation of manganese (IV) {Mn(IV), Mn4+, MnO2, states – which may be 
 specified – other than manganese (II)} /to provide sufficient hydrogen ions for complete 
 reduction.   (6 marks)
 Allow (3) for “to prevent the formation of a brown ppt” or “to allow complete reduction 
 (not oxidation)”
(e) Nitric acid could not be used as it is a strong oxidising agent.   (3 marks)
(f)     MnO4

–         Fe2+

  V1 = 24.5   V2 = 20
  M1 = 0.005   M2 = M
  n1 = 1    n2 = 5
  M1  V1  = M2  V2 
     n1       n2
  24.50.005  = M20      (3 marks)
           1        5

 (i) M1= 0.0306 moles per litre.      (3 marks)
 (ii)  0..0306   x   56   =    1.7136  grams per litre.
          1.7136 ÷ 4  = 0.4284 g/250cm3     (3 marks)
          0.4284 ÷ 6  = 0.0714 g in one tablet     (3 marks)
 (iii) 6 tablets   =  2.16  : 1 tablet  = 0.36g     (3 marks)
  %  = 0.0714/0.36   = 19.8 %
  Accept range 19.7 –  20%.        (3 marks)
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Question 2.
(a) Two features: first	feature	(2) explanation (2); second feature (2) explanation (2)
 excess ethanol/dichromate limiting (2) stops at ethanal / doesn’t go to ethanoic acid / 
       prevents further (over) oxidation (2) 
 immediate distillation (removal) (2)   ethanal removed before oxidation / prevents 
       further (over) oxidation (2) 
 dichromate in funnel (2)    small amount of oxidising agent in flask (2)
           (8 marks)
(b) The reaction is exothermic and there would be a danger of overheating.   (6 marks)
(c) State: orange solution added to colourless liquid // becomes green (23)  (6 marks)
 Explain: Cr(VI) / Cr2O7

2– is reduced to Cr(III) / Cr3+ // Cr6+  Cr3+  (3 marks)  
(d) Very clean// new test tube. (3) Add silver (I) nitrate // Ag+ ions and sodium hydroxide 
 to form a precipitate (3) /Add ammonia solution dropwise until precipitate dissolves.(3) 
 [tollens reagent used give just 3 marks for last two points.] // Add ethanal and heat gently in 
 a water bath to give a siver mirror deposited on walls of test tube. (3)           (12 marks)
(e) 4.47 g sodium dichromate   ÷ 298    =   0.15 mol    (3) 
 0.15 mol dichromate ≡ 0.45 mol ethanal     (3)
 Theoretical yield  440.45  = 1.98g     (3)  
 Actual yield   Mass = densityvolume   20.78  =  1.56  (3)
 % yield    (1.56 / 1.98)100  =  78.8%    (3)
 [Allow 1.56 ÷ 44   =  0.3545 moles  (6)  % yield  0.3545/ 0.45  100 =  78.7% (3)]   (15 marks)

Question 3.
(i) Place a sample in test tube. Add barium chloride (barium nitrate, barium ions) ions (3) and a 
 white precipitate (cloudiness)  forms (3) which does not dissolve (disappears) in dilute 
 hydrochloric acid (HCl) (3)        (9 marks)
(ii) Place a sample in a test tube. Add freshly prepared iron II sulfate (3) Pour conc. sulfuric acid 
 down side (3) A brown ring forms where two layers meet. (3)    (9 marks)
(iii)  Place a sample in a test tube. Add silver nitrate (3) get a white precipitate (3) which 
 dissolves in dil. ammonia solution (3)      (9 marks)
 Precipitate (i) BaSO4  and (ii) AgCl       (6 marks)
 Sample of solid / paste of solid // Preparatory step (clean wire / soak splint) // 
 On nickel (nichrome, steel, wire) probe / wood splint // Placed in Bunsen flame	// 
	 Colour	imparted	to	flame	(any 43)     (12  marks)
(iv)  (i) Green    (3) (ii) Lilac (2)       (5 marks)

Section B

Question 4.
Eight questions to be answered. Six marks to be allocated to each question and one additional 
mark	to	be	added	to	each	of	the	first	two	questions	for	which	the	highest	marks	are	awarded.
(a) Balmer (Accept phonetically similar efforts starting with B like “Bahlmer”, “Bahmer”, 
 “Bamer”. (6)
(b) Relative (measure of) attraction / number expressing (giving) attraction (3) 
 for shared electrons / for electrons in a covalent bond. (3) 
(c) 104/262 = 39.7%  (6)
(d) NAME: 2,2,4-trimethylpentane (isooctane) // heptane (n-heptane) (23)
(e) (i)  trigonal planar (3)   (ii) pyramidal  (3)
(f) 1,2 dibromoethane (6)
(g) (i) +2  (3) (ii)   +7 (3)
(h) The more finely divided the solid the faster the reaction as there is a greater surface area for 
 collisions.  (6)
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(i) Absorption of UV radiation by molecules results in the promotion of electrons from their 
 ground state energy levels to higher energy states (3). Absorbance is directly 
 proportional to concentration. (3)
(j) Propanone     (3)   Propanal  (3)
(k) A  During a lightening storm (3)  or nitrogen fixing bacteria. (3)
 B  Graphite (Carbon)  (6)

Question 5.
(a) The minimum energy required to completely remove the most loosely bound electron from 
 a mole of gaseous atoms in their ground state.      (5 marks)
 Graph:  labelled and scaled axes (3) 
  points plotted correctly / curve drawn (3) 
 [Note: for points plotted correctly give 3 if graph paper not used.]
 Increase across   Why increasing nuclear charge and decreasing atomic radius  (3)
 Peaks: Mg due to 3s full / outer sublevel (subshell)* full / all sublevels(subshells)* full / 
 1s22s22p63s2 (3)
 P due to half-full p sublevel (subshell,)* / P due to three half-full p-orbitals /1s22s22p63s23p3  (3)
 Accept Mg or P stable due to full or half-full sublevels (subshells) for the full (6) marks. 
 (15 marks)
 Decrease due to increasing atomic radius (extra shell or shells) (outer electron further
 from nucleus) (3) increased shielding (screening) offsets increased nuclear charge / (3)  
   (6 marks)
(b) Energy level discrict (fixed) energy of electron / energy of electron in orbital / 
 shell which electrons of equal energy can occupy.  (3 marks)
 Atomic orbitals are three dimensional spaces about the nucleus of an atom where there is a 
	 high	probability	of	finding	an	electron	/	region	in	which	electron	is	likely	to	be	found.		
 (3 marks) 
 Chromium 1s2 2s2 2p6 3s2 3p6 4s1 3d5       (6 marks)
(c) NaBr  0.9 – 2.8 = 1.9  Ionic (2)  H2O  2.1 – 3.5  =1.4 Polar covalent (2)  PH3 2.1 – 2.1 = 0 
 pure covalent. (2)         (6 marks)
 Water is V planar (3) Hydrogen bonding between molecules gives it a high boiling pt.(3) 

(6 marks)

Question 6.
(a) Propane  and Butane         (6 marks)
 Alkanes          (3 marks)
 Crude oil heated (evaporated) / crude added continuously at bottom
 vapour (gas) passes up through tower (column) / fractionating tower with trays
 fractions condense (separate, taken off) at different levels (up along tower)
 depending on their boiling points / high b.p. fractions at bottom / low higher up /
 heavier at bottom / lighter at top / or named exemplar to indicate this. 
        ANY THREE:  (6 + 23)
 Light gasoline or naphtha fractions are used to make petrol.    (5 marks)
(b) heat (energy) when number of moles of reactants indicated in balanced equation, react 
 completely (6)
 heat (energy) when 1 mole //of compound formed from its elements in their standard 
 states           (6)  (12 marks)
 2H2O    2H2 + O2         ΔH = + 570 kJ (3) 
 CH4 + 2O2            CO2 + 2H2O   ΔH = –  890 kJ (3) 
 C + 2H2             CH4    ΔH = – 74 kJ mol–1 (3)
 C + O2            CO2    ΔH = – 394 kJ (3)  (12 marks)
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Question 7.
DEFINE: change in concentration per unit time / rate of change of concentration of reactants / 
products per unit time /        (5 marks)
Temperature.
A known volume of standard sodium thiosulfate was placed in a number of conical flasks
Each flask was heated to a certain temperature e.g. 15oC, 25oC, 35oC, etc.
Hydrochloric acid was added (same volume) and flask placed on filter paper with an X drawn on it.
Time taken for X to disappear for each flask was recorded.   (33 marks)
Concentration. 
A known volume of standard sodium thiosulfate solutions 0.1 M, 0.08M, 0.06M etc. was placed in 
a number of conical flasks.
Hydrochloric acid was added (same volume) and flask placed on filter paper with an X drawn on it.
Time taken for X to disappear for each flask was recorded.   (33 marks)
Catalyst: substance that alters (speeds up) rate of reaction (3) not consumed (not used up) / 
chemically unchanged at the end (3)      (6 marks)
Homogeneous; reactants & catalyst in same phases / no boundary between reactants & catalyst
Heterogeneous: reactants & catalyst in different phases / boundary between reactants & 
catalyst.          (23 marks) 
Surface Adsorption Theory        (6 marks)  
One or more reactants are adsorbed onto the surface of the iron. Weak bonds formed. Reactants 
form new stronger bonds between each other and diffuse away from surface leaving sites free 
for further reactions.         (33 marks)  

Question 8.
(a) A = Ethanol
 B = Ethanal
 C = Ethanoic acid
 D = Methyl ethanoate       (42 marks)
(b) B is an aldehyde  (3)  D is an ester (3)      (6 marks)
(c) A ethanol         (6 marks)
(d)  X = oxidation   Y = oxidation  Z = substitution    (33 marks)
(e) Reagents sodium (potassium) dichromate (chromate) (VI) / potassium manganate (VII) / 
 potassium permanganate / correct formula. (3)    Catalyst [sulfuric acid (H2SO4) / 
	 acidified	/	H+ (3)]      (6 marks)   
(f) Propanoic acid  (3)

  H H           O

 H C C C     (3)

  H H           OH     (6 marks)

(g) all correct formula  (6)
  2CH3COOH   +  Na2CO3               2CH3COONa   +  CO2  + H2O  (3) (9 marks)
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Question 9.
Permanent  CaCl2, Calcium chloride  CaSO4, Calcium sulfate
            MgCl2, Magnesium Chloride  MgSO4, Magnesium Sulfate (any:  3 marks)
  Temporary Ca(HCO3)2  Calcium hydrogen carbonate // Mg(HCO3)2  Magnesium 
  hydrogencarbonate           (any: 3 marks)
  Permanent hardness difficult to remove. Methods ion exchange, distillation.
 (3 marks)
  Temporary hardness is removed by boiling.    (3 marks)
  Ethylenediaminetetraacetic acid (edta)    (5 marks)
  Eriochrome Black T//Solochrome black (3) Dark Blue changes to wine red (6)  
 (9 marks)
(b) Conjugate pair  SO3

–/ HSO3
–  or  HCN/ CN–  (3)

 Acids  HCN  and HSO3
–  (2  3)  (9 marks)

 Calculate pOH = –log10[0.001]  = 3. The pH is 14–3 = 11   (6 marks)
 [OH–] = √(1.8 × 10–5  x  0.001)               (3 marks)
 pOH = – log [OH–] = – log√(1.8 × 10–5    0.001)  = 3.872      pH  = 14 – 3.872 = 10.128 

(6 marks)

Question 10.
(a) A Helium nucleus 4

2He++. (3) Emitter Americium -241 or polonium -210(4) (7 marks)
 1st Observation:  Most of the alpha particles passed straight through. (3)
 1st Explanation:  Most of the atom was made up of empty space. (3)
 2nd Observation: Deflection	of alpha particles. (3)
 2nd Explanation: Particles passed close to small, positive mass (charge). (3)
 3rd Observation:  Alpha particles reflected	(rebounded , bounced back, came straight back) (3)
 3rd Explanation: Particles collided with small, very dense mass (material, nucleus, point) (3)      

(18 marks)
(b) Chemical equilibrium: state in which rate of forward reaction = rate of reverse 
 (backward reaction (6) [Allow 5 marks for Rf = Rrev]   (6 marks)
 Le Chatelier principle:  reactions at equilibrium (3) oppose (Accept ‘minimise’, ‘relieve’) 
 applied stress(es)* (4)         (7 marks)
 *If the word stress(es) is replaced by particular examples (e.g. pressure), all three (temp., 
 pressure & conc.) must be given.  
 (i) Pink to Blue        (6 marks)
 (ii) add water.         (6 marks)
(c) CH3COOH  =  60g   4.5%w/v = 4.5g in 100cm3         (3 marks)
   45g in 1 litre     Conc =  45/60 = 0.75 mol/l    (6 marks)

 9.6 p.p.m =  9.6 mg/l  0.0096 g /l (3)   O2 = 32  no. of moles  = 0.0096/32 = 0.0003 (3)
 Molecules = 0.0003 x 6 x 10 23   = 0.0018 x 10 23 per litre (3)
 Molecules in 250cm 3 =  4.5 x 10 19.   (3)     (12 marks)
 BOD  p.p.m. (mg l–1) (amount) of oxygen consumed (2)  when sample kept in the dark for 
	 five	days	at	20	oC (293 K) (2)         (4 marks)

Question 11.
(a) Reduction is (i) gain of electrons (3) and (ii)  decrease in Oxidation number (2)     (5 marks)
 Species oxidised  Eq. 1  Cl –  and  Eq. 2  S    (2 x 2)
 Species reduced   Eq 1  Mn+7  and Eq. 2  Cr+6  (2 x 2)    (8 marks)
  MnO4

− +     Cl –     +    H +   →   Mn2+   +   Cl2         +    H2O 
  +7  -2           –1          +1             +2          0            +1 -2       (3 marks)
  MnO4

− +    5 Cl –     + 8H +  →   Mn2+   +   2½Cl2 +  4H2O       (3 marks)

{
{
{
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  Cr2O7
2–  +  S   +   H+        →    Cr2O3  + SO2  +  OH–

   +6  -2        0         +1                 +3 –2   +4 –2   –2  +1    (3 marks)
  2Cr2O7

2–  + 3S   +   2H+        →    2Cr2O3  + 3SO2  +  2OH–  (3 marks) 

(b) Ideal Gas  perfectly obeys the gas laws (Boyle’s law, the kinetic theory, PV = nRT) (2)
 under all conditions of temperature and pressure (2)   (4 marks)
 (i) PV = nRT     100,000   0.0042  = n  8.31  337   (6 marks)
  N = 0.15 moles          (3 marks)
 (ii) 6.6  =  0.15 moles      Then 1 mole = 44g    (6 marks)
  Alkane     C3H8            (6 marks)

(c) A Ozone is O3           (3 marks)
  O2   +  energy     → O   +  O
  O2    +    O        → O3           (6 marks)

 The ozone layer protects us from harmful ultraviolet radiation by absorbing it. (6 marks)
 CFCs chlorofluorocarbons	/	compound	of	C,F	&	Cl	only	/	alkane	fully	substituted	with	
 F & Cl (3)    (3 marks)
 Use: refrigerants	(fridges)	/	air-conditioning	/	fire	extinguishers	/	expanded polystyrene /
	 propellant	gas	in	something	specified	(e.g.	aerosols,	deodorants,	etc.)	(‘gas’ essential) (4)
 Destroy ozone because	they	release	chlorine	free	radicals	{Cl•	,chlorine atoms the 
 chlorine free radicals	(Cl•)	attack	ozone	/	O3	+	Cl•	=	ClO•	+	O2 (3)  (7 marks)

 or

 B
 Poly mers are monomers (small molecules) combining (linking, joining) to form a 
 polymer (large molecule, giant molecule, big molecule) (3 + 2)  (5 marks)

(24 marks)

 Common names    PVC Polyvinyl chloride (3)               Polystyrene  (3)        (6 marks)
 Uses;  PVC  Garden Hoses, Gutters, Rainwear, Window frames [any valid use]     (3 marks)
 Polystyrene  Insulation, packaging etc. [any valid use]  (3 marks)       (3 marks)
     

H

H

C C

Cl

H

Chloroethene

H

HH

H

C C

phenylethene
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Introduction

In considering the marking scheme the following should be noted.

1. In many cases only key phrases are given which contain the information and ideas that must 
 appear in the candidate’s answer in order to merit the assigned marks.

2. The descriptions, methods and definitions in the scheme are not exhaustive and alternative 
 valid answers are acceptable.

3. The detail required in any answer is determined by the context and the manner in which the
 question is asked, and by the number of marks assigned to the answer in the examination 
 paper, and in any instance, therefore, may vary from year to year.

4. Words, expressions or statements separated by a solidus (/) are alternatives which are 
 equally acceptable. A word or phrase in bold, given in brackets, is an acceptable alternative 
 to the preceding word or phrase. Note, however, that words, expressions or phrases must be 
 correctly used in context and not contradicted, and where there is evidence of incorrect use 
 or contradiction, the marks may not be awarded.

5. In general, names and formulas of elements and compounds are equally acceptable except
 in cases where either the name or the formula is specifically asked for in the question.
 However, in some cases where the name is asked for, the formula may be accepted as an
 alternative.

6. There is a deduction of one mark for each arithmetical slip made by a candidate in a 
 calculation.
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ORDINARY LEVEL 
Section A [At least two questions must be answered from this section]

1.  (a) 4, 4; (b) 3; (c) 6; (d) 6; (e) 6, 3; (f) 3, 6; (g) 3, 6.

2.  (a) 43; (b) 4, 4; (c) 3, 6; (d) 43; (e) 33.  

3.  (a) 4, 4; (b) 6 + 23; (c) 23, 9, 3; (d) 6; (e) 6.    

Section B

4. Eight items to be answered. Six marks are allocated to each item and one additional 
	 mark	is	added	to	each	of	the	first	two	items	for	which	the	highest	marks	are	awarded.
 (a) 6; (b) 6; (c) 6; (d) 3,3; (e) 6; (f) 6; (g) 6; (h) 6; (i) 6; (j) 3,3; (k) A 23 or B 23.

5.  (a) 6; (b) 6; (c) 6; (d) 7; (e) 7; (f) 6; (g) 6; (h) 6.

6.  (a) 5 + 3; (b) 6, 6; (c) 6; (d) 6; (e) 6; (f) 6; (g) 6.

7.  (a) 5, 6, 6 + 3; (b) 65.

8.  (a) 43; (b) 4, 4; (c) 3; (d) 6, 6; (e) 6, 3; (f) 6.

9.  (a) 4, 4; (b) 9, 9; (c) 6; (d) 43, 6.

10.  (a) define 3, 4; (i) 4; (ii) 4; (iii) 4, 6.
 (b) 7,6, 43.
 (c) 7 change 6, substance 6, 6.

11.  (a) 7, 6, 33; 3.
 (b) Define 7 two ways 23, 3, 3, 3, 3.
 (c) A 3, 3, 23; (i) 7, 23.
      B: 4, 3; (i) 33; (ii) 6; (iii) 3.
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Section A

Eight questions. These must include at least two questions from Section A.
All questions carry equal marks (50 marks).
Note:  (i) In many cases, most especially definitions, candidates’ answers must contain key 
  phrases in order to get the assigned marks.
  In calculations, 3 marks are deducted for a mathematical error, 1 mark for a slip or 
  missing units, but no further deduction is applied if the calculation, otherwise   
  correct, is completed.
 (ii) Alternative valid answers are acceptable.

Question 1
(a) (i) Identify: X  liquid Ethanol   (4) Y solid Alumina / aluminium oxide / Al2O3 (4) 
 (8marks)
(b) White powder:  (3 marks)
(c) Purpose = Hold the ethanol / soak the ethanol / avoid wetting the aluminium oxide (6)
(d) Not used = Contain displaced air  (6 marks)
 [Accept “impure” for 3 marks]
(e)  Remove delivery tube from trough when heating stopped / dismantle the apparatus. 
 (6 marks)
 Prevent Suck-back = Cooling of gases in system / contraction of gases in tube / (3 marks)
 [Accept “due to cooling” for 3 marks] 
(f)  Luminous / slightly smoky (sooty) flame / yellow   (3 marks)
 C2H4   +   3O2       2CO2   +  2H2O                        (6 marks)
(g)  Addition (3)      Chloroethane//Ethyl Chloride  C2H5Cl (6)     (9 marks)

Question 2
(a)  A = Pipette
 B = Burette
 C = Conical	flask	/	titration	flask	
 D = Wash bottle           (43)
(b) Sodium Hydroxide NaOH   (4)
 Rinse with deionised water only (4)   (8 marks)
(c) Indicator = Methyl orange / methyl red      (3 marks)
 Colours = Yellow / orange to (3)Pink / Red [Accept peach] (3)    (6 marks)
 [If colours reversed allow 3 marks]
(d)  Salt:  Repeat using volumes of acid and base from the titration / (3)
  No indicator is added this time / (3)
  Evaporate to dryness / (3)
  By heating in a beaker (or evaporating dish)  (3)         (12 marks)
(e)  M1xV1  =  M2xV2 (3)      
     n1         n2 
 20 x 0.10 = 23.4 x M2  (3)
       1         1
   0.085  = M2   (3)                   (9 marks)

Question 3
(a) Catalyst: Alters the rate of a chemical reaction not consumed in the process      (4 marks) 
 Name: Manganese dioxide [Accept formula] MnO2    (4 marks) 
(b) Diagram:  Reaction vessel // 
	 Reagent(s)	identified	in	vessel	//	
 Delivery tube from reaction vessel to suitable means of gas collection // 
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 Graduated collection vessel       (6 + 23) 
 [No diagram – deduct 3 marks; diagram to have at least one correct label]
(c) Graph:  Labelled and scaled axes     (23) 
   Points plotted correctly     (9) 
 [allow 6 marks if 6 or 7 points plotted correctly; allow 3 marks if 4 points plotted correctly] 
   Curve drawn       (3) 
(d) Why?: Concentration of hydrogen peroxide decreases  (6) 
 [Allow 3 marks for “reactants being used up”] 
(e)  Volume: 47 ± 5 cm3      (6)

Question 4 
Eight questions to be answered. Six marks are allocated to each question and one additional mark is 
added to each of the first two questions for which the highest marks are awarded.
(a) 6 x 10 22 molecules
(b) Bomb calorimeter
(c) Alpha, beta, gamma
(d) Benzene // methyl benzene // styrene // benzoic acid any valid compound + formula. (3 + 3)
(e) A reaction in which heat (energy) is produced // given out.
(f) Clove oil, eugenol / Orange oil any valid product
(g) Reduction is gain of electrons
(h) produces H+ ions in solution (6) [Allow ‘proton donor’ for 3 marks]
(i) Polar bond: Involving unequal sharing of electrons//ends of molecule oppositely charged
(j) Ethanoic acid  CH3COOH
(k) A Global warming // melting ice-caps // climate change // flooding (23)
 B Galvinising // sacrificial anode // Oiling / greasing / painting / tin plating / electroplating
   (23)
Question 5
(a)  Thomson   (6 marks)
(b)  Bacquerel    (6 marks)
(c)  Bohr   (6 marks)
(d)  Moseley   (7 marks)
(e)  Mendeleev   (7 marks)
(f)  Dalton   (6 marks)
(g)  Curie   (6 marks)
(h)  Rutherford   (6 marks)

Question 6
(a) Octane Number:  Measure / of the ability of a fuel // to resist knocking (cause knocking) 
 (auto-ignite) (prevent auto-ignition)                               (5 + 3)
(b) CH3 – CH2 – CH2 – CH2 – CH2 – CH2 – CH3      (6 marks)

   (6 marks)
(c)  Lead      (6 marks)
(d) Reforming / dehydrocyclisation / cracking / isomerisation   (6 marks) 
(e) Disadv. = Dangerous / expensive to produce / electrolysis needed   (6 marks)
(f) Naphtha // Light gasoline [Accept kerosene]    (6 marks)
(g) Mercaptans. [accept sulfur compounds]     (6 marks)
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Question 7
(a)	 Presents	a	difficulty	in	forming	a	lather	with	soaps	/	produces	a	scum	with	soap	/	
 contains dissolved calcium (magnesium) salts   (5 marks)
 Boiling / ion-exchange / distilling / adding washing soda   (6 marks)
 [Allow 3 marks for addition of water softener]
 Calcium sulfate (CaSO4) / magnesium sulfate (MgSO4) /
 calcium chloride (CaCl2) / magnesium chloride (MgCl2) etc.    (6 name + 3 marks)
 [Allow 3 marks for a reference to calcium (magnesium) salt]
(b) (i) Flocculation
 (ii) Chlorination
 (iii) Filtration
 (iv) Fluoridation
 (v) Sedimentation
 (vi) pH adjustment     (65 marks)

Question 8
(a) A = ethyne
 B = ethene
 C = chloroethane
 D = ethanol    (43 marks)
(b) B Alkenes (4) D Alcohols (4)    (8 marks)
(c) B  ethane      (3 marks)
(d) Hydrogen Chloride [accept HCl]  (6) Addition reaction (6)   (12 marks)
(e) B   ethane  (6)    polythene//polyethene.   (3)   (9 marks)
(f) Elimination.     (6 marks)

Question 9
(a) (i) Ionic: Involving oppositely charged ions (4) 
 (ii) Covalent: Involving shared pair(s) of electrons (4)  (8 marks)
(b)

  (9)      (9)      (18 marks)
(c) Pyramidal (6)   [accept tetrahedral for 3 marks]      (6 marks)
(d) Describe:  Sample of solid / paste of solid // 
   Preparatory step (clean wire / soak splint) // 
   On nickel (nichrome, steel, wire) probe / wood splint // 
   Placed in Bunsen flame	// 
	 	 	 Colour	imparted	to	flame		 	 (any	43 marks) 
 Colour: Yellow / orange        (6 marks)

Question 10 
(a) A measure of the relative pulling power (attraction) of (an atom) of an element (3) for a 
 shared pair of electrons in a covalent bond / for the electrons in a covalent bond (4) 
 (7 marks)
 Phosphorus 2.1  Hydrogen 2.1   Pure Covalent      (4 marks)
 Sodium  0.9  Bromine 2.8   Ionic   (4 marks)
 Hydrogen 2.1  Oxygen 3.5  Polar Covalent  (4 marks)
 Sodium Bromide  has highest melting point.   (3) It is Ionic  (3 Marks )       (6 marks)



Page 15 of 15

(b) Le Chatelier’s Principle. If a system at equilibrium is disturbed (3) the position of the 
 equilibrium shifts	so	as	to	minimize	the disturbance (4).(or similar i.e if a stress is applied) 
           (7 marks)
 Kc:        [SO3]

2      (6 marks)
    [O2][SO2]

2 
 STATE: low temperature // high pressure        (23)
 Give  reason : reaction is exothermic // fewer molecules on the right    (23)
(c) (i) Oxidation is loss of electrons      (7 marks)
 (ii) Blue solution decolourises / brownish precipitate formed  (6 marks)
  [Allow 3 marks for ‘colour change’]
 (iii) iron Fe is oxidised     (6 marks)
 (iv) Na, K, Mg, Al, Zn  any metal higher in the electrochemical series than copper. 

(6 marks)

Question 11
(a) Definition = mass of atom relative to one twelfth of the mass // of the carbon isotope C-12 
 (carbon-12)                                       (4 +3)    (7 marks)
 CaCO3    40 +12 + 48  = 100.      (6 marks)
 % of Calcium   =  40 (3) /100  (3)  100 =  40% (3)   (9 marks)
 15g / 100  =  0.15 moles (3)      (3 marks)
(b) (i) Define: Minus the log to the base 10 / of the hydrogen ion concentration 
  //– log10 [H+]   (4 + 3)     (7 marks)
 (ii) Give: Universal indicator / pH paper / pH meter / pH probe (2 × 3)   (6 marks)
 (iii) acidic           (3 marks)
 (iv) pH = – log10 [0.005] (3) = 2.301 (3) [accept 2.3]   (6 marks)
 (v) an alkali is a soluble base// base that dissolves in water  (3 marks)
(c) A
	 Ozone	is	O3         (3 marks)
 Screens uv-light coming from the sun      (3 marks)
 Electrical storms / lightning / legumes / nitrogen fixing bacteria / suitable example 
  (6 marks)
 Blocking (preventing escape, absorption or reabsorption) of radiation (heat, energy, 
 infrared) (4) by gases in the atmosphere (3)     (7 marks)
 Carbon dioxide // water // methane // CFC(s) // HCFC(s) // HFC(s) //
 chloromethane // chloroethane // dinitrogen oxide (nitrogen (I) oxide,
 nitrous oxide) // PFC(s) // ozone	// sulphur	hexafluoride	(2 × 3)    (6 marks)
 B
 Exhibit variable valency (oxidation no.) // Form coloured compounds //  Are often 
 catalysts        (4 + 3)
 (i) Iron ore / named ore of iron / formula of an iron ore (3)
  limestone / CaCO3 (3)
  coke / charcoal / carbon / C (3)   (9 marks)
 (ii) Steel       (6 marks)
 (iii) The slag is used in road making    (3 marks)




