
Page 1 of 42 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SUBJECT: SUBJECT NAME 

 

GRADE 12 

 

LAST PUSH 2026  

 

TEACHER SOLUTIONS MANUAL 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

    PAPER 2: CHEMISTRY 



Page 2 of 42 

 

ICON DESCRIPTION 
 

 
 
 
 
CONTENTS               PAGE 
 

1. ORGANIC MOLECULES    2-12 

2. RATES AND EXTENT OF REACTIONS   12-17 

3. CHEMICAL EQUILIBRIUM   18-30 

4. ACIDS AND BASES   30-36 

5. ELECTROCHEMICAL REACTIONS   37-42 

 
TOPIC 1: ORGANIC MOLECULES 
A. STRUCTURE AND NOMENCLATURE 
QUESTION 1  
1.1 1.1.1 D. ✓  

1.1.2 A and C. ✓ 
1.1.3 E and F. ✓ 

1.2 1.2.1.  3-methylbutan-2-one ✓✓✓ /3-methylbutanone. 
ACCEPT 
3-methyl-2-butanone/ methylbutanone. 
1.2.2.  2,6-dichloro-2,5-dimethylheptane. ✓✓✓ 
1.2.3.  3-ethyl-2-methylhex-2-ene. ✓✓✓ /3-ethyl-2-methyl-2-hexene. 
 

 
1.3 1.3.1 Combustion/oxidation. ✓ 
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QUESTION 2  
2.1 2.1.1 D. ✓ 

2.1.2 A. ✓ 
2.1.3 E. ✓ 

2.2 2.2.1 3,3-dibromo-4,4-dimethylhexane. ✓✓✓ 

2.2.2 4,4-dimethylpent-2-yne/4,4-dimethyl-2-pentyne. ✓✓✓ 
2.3 2.3.1 Compounds with the same molecular formula,✓ but different functional 

groups/homologous series. ✓ 
 

 

1.3.2 
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2.3.2 A and C. ✓ 
2.4 2.4.1 H2SO4/Sulphuric acid. ✓ 

2.4.2 Esterification/Condensation. ✓ 

 
2.4.4 Propan-1-ol/1-propanol. ✓ ✓ 
 

QUESTION 3  
3.1 Compounds with one or more multiple bonds between C atoms in the 

hydrocarbon chain. ✓✓ 
OR 
A hydrocarbon with two or more bonds between the C-atoms. 
OR 
Hydrocarbons containing not only single bonds between C atoms. 
ACCEPT: 
Compounds with one or more double/triple bonds between C atoms in  
the hydrocarbon chain. 

3.2 3.2.1 E. ✓ 
3.2.2 F. ✓ 

3.3 Ketones  ✓ 
Aldehydes. ✓ 

3.4 Tertiary. ✓ 
The hydroxyl group/functional group (-OH) is bonded to a C atom that  
is bonded to three other C atoms. ✓ 
OR 
 
The functional group (H   C   H  ) is bonded to three other C atoms. 

 
                                                  
3.5 3.5 1 3-ethyl-4-iodohexane. ✓ ✓ ✓ 
      3.5.2 2-methylpropan-1-ol/ 2-methyl-1-propanol/ methylpropan-1-ol/ 

methyl-1-propanol. ✓✓ 
3.6 3.6.1 Esterification/Condensation. ✓ 

 
 
3.7 3.7.1 C2H4O ✓ 
 

 

3.6.2 

H 

H 

2.4.3 



Page 5 of 42 

 

  
 

QUESTION 4  
4.1 Organic compounds that consist of hydrogen and carbon only. ✓✓ 
4.2 4.2.1 C and E. ✓ 

4.2.2 D and H. ✓✓ 
4.2.3 A. ✓ 

     

4.3.2 CnH2n+2  ✓ 

 
4.4 4.4.1 3-ethylhex-3-ene ✓✓✓/3-ethyl-3-hexene. 

4.4.2 2,5-dichloro-2,4-dimethylhexane ✓✓✓ 

4.4.3 2,2-dimethyl✓propanal✓/dimethylpropanal. 

4.5 C7H16✓ + 11O2 → 7CO2 + 8H2O ✓           Bal ✓ 

 

B. PHYSICAL PROPERTIES 
QUESTION 1  
1.1 1.1.1 (A series of organic) compounds that can be described by the  

same general formula. ✓✓ 

OR 
(A series of organic) compounds in which one member differs  
from the next by a CH2 group. 

1.1.2 (a) Formyl (group). ✓ 

(b) Methanal. ✓ 

1.1.3 (a) Homologous series/Functional group/Type of intermolecular      

forces/Straight chain/Atmospheric pressure. ✓ 

(b) The boiling points of the carboxylic acids increase with an  
increase in the chain length/the number of carbon atoms/ 

surface area/molecular mass. ✓ 

 

 

4.3.3 

4.3 4.3.1 

3.7.2 
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OR 
The boiling points of the carboxylic acids decrease with a  
decrease in the chain length/number of carbon atoms/surface 
area/molecular mass. 

(c) As the number of C atoms/chain length/surface area/contact 
area/molecular mass increases: 

• The strength of intermolecular/London/dispersion forces  

   increases. ✓ 

• More energy is needed to overcome intermolecular forces/London/ 

  dispersion forces. ✓ 

OR 
As the number of C atoms/chain length/surface area/contact 
area/molecular mass decreases: 

• The strength of intermolecular/London/dispersion forces decreases. ✓ 

• Less energy is needed to overcome intermolecular forces/London/ 

dispersion forces. ✓ 

1.1.4 75 °C.  ✓ 

 

 
 
 

1.2 
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QUESTION 2  
2.1 The pressure exerted by a vapour at equilibrium with its liquid in a  

closed system. ✓✓ 

2.2 2.2.1 146 (kPa). ✓ 

Accept: 
146 000 Pa. 

2.2.2 Comparing compound C/2,2-dimethylpropane with compounds A/ 
 pentane and B/2-methylbutane. 
• Structure: 

Compound C is more branched than compounds A and B/Shorter  
chain length/most compact most spherical/smallest surface area  

(over which intermolecular forces act). ✓ 

• Intermolecular forces: 
Compound C has weaker/less intermolecular forces/Van der Waals 

forces/London forces than A and B. ✓ 

• Energy: 
Lesser energy needed to overcome or break intermolecular forces/ 

Van der Waals force in compound C than A and B. ✓ 

2.3 2.3.1 E/butanal. ✓ 

• Compound D/Propanoic acid has hydrogen bonding (dipole-dipole  

and London forces) between molecules. ✓ 

• Compound E/Butanal has dipoledipole forces (and London forces) 

between molecules. ✓ 

• Intermolecular forces between molecules of compound D/propanoic  
acid are stronger than intermolecular forces between molecules of 

compound E/butanal. ✓ 

• More energy is needed to overcome/break intermolecular forces  
between molecules of compound D/propanoic acid than in compound 

E/butanal. ✓ 

OR 
• Compound D/Propanoic acid has hydrogen bonding (dipoledipole and 

London forces) between molecules. 
• Compound E/Butanal has dipoledipole forces (and London forces) 

between molecules. 
• Intermolecular forces between molecules of compound E/butanal are 

weaker than intermolecular forces between compound D/propanoic acid. 
• Lesser energy is needed to overcome/break intermolecular forces 

between molecules of compound E/butanal than in compound 
D/propanoic acid. 

 
QUESTION 3  
3.1 The temperature at which the vapour pressure (of a substance) equals  

atmospheric pressure. ✓ ✓ 

3.2 C. ✓ 
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3.3 A/CH3CH2CH2CH2Cℓ /1-chlorobutane: 

• Structure: 
Longer chain length/larger surface area (over which intermolecular  

forces act). ✓  

• Intermolecular forces: 
Stronger/more intermolecular forces/Van der Waals forces/London 

forces/dipole-dipole forces. ✓  

• Energy:  
More energy needed to overcome or break intermolecular forces/ 

Van der Waals forces/dipole-dipole forces. ✓ 

OR  
B/CH3CH(CH3)CH2Cℓ/1-chloro-2-methylpropane: 
• Structure: 

Shorter chain length / branched / compact / more spherical / smaller  

surface area (over which intermolecular forces act). ✓ 

• Intermolecular forces: 
Weaker/less intermolecular forces/Van der Waals forces/London forces/  

dipole-dipole forces. ✓ 

• Energy: 
Less energy needed to overcome or break intermolecular forces/Van  

der Waals forces/dipole-dipole forces. ✓ 

3.4 3.4.1 75 (°C). ✓ 

3.4.2 • Intermolecular forces:  
C (CH3CH2CH2CH2OH/butanol) has stronger intermolecular forces  

than D (CH3CH2CH2CHO/butanal). ✓ 

• Energy: 

More energy needed to overcome or break intermolecular forces. ✓ 

Accept: Boiling point of C will be more (in relation to C and D/118°C  
vs 75°C). 

OR 
• Intermolecular forces: 

D (CH3CH2CH2CHO/butanal) has weaker intermolecular forces  

than C (CH3CH2CH2CH2OH/butanol). ✓ 

• Energy: 
Less energy is needed to overcome or break intermolecular forces. 
Accept: Boiling point of D will be less (in relation to C and D/118°C  
vs 75°C). 

OR 
• Intermolecular forces: 

A (CH3CH2CH2CH2Cℓ) is a more polar molecule than D 

(CH3CH2CH2CHO) increasing the intermolecular forces. ✓ 

• Energy: 
More energy is needed to overcome or break intermolecular forces. 

Accept: Boiling point of D will be less (in relation to A and D). ✓ 
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OR 
• Intermolecular forces: 

Electron density of A (CH3CH2CH2CH2Cℓ) is greater than D 

(CH3CH2CH2CHO) increasing the intermolecular forces. ✓ 

• Energy: 
More energy is needed to overcome or break intermolecular forces. 
Accept: Boiling point of D will be less (in relation to A and D). 

3.5 Decreases. ✓ 

 

QUESTION 4  
4.1 A series of organic compounds that can be described by the same general 

formula. ✓ ✓ 

OR 
A series of organic compounds in which one member differs from the next  
by a CH2 group. 

4.2 Ester ✓ and carboxylic acid. ✓ 

 
4.3.2 Methyl propanoate/Propyl methanoate/Ethyl ethanoate. ✓✓ 

4.4 4.4.1 Hydrogen bonds. ✓ 

      4.4.2 Dipole-dipole forces. ✓ 

4.5 A. ✓ 

The hydrogen bond is stronger than the dipole-dipole force. ✓ 

OR 
The dipole-dipole force is weaker than the hydrogen bonds. 
OR 
Compound A has stronger intermolecular forces (than B). 
OR 
Compound B has weaker intermolecular forces (than A). 

4.6 Decreases. ✓ 

C. ORGANIC REACTIONS 
QUESTION 1  

1.1 1.1.1 Hydrogenation. ✓ 

1.1.2 Dehydration. ✓ 

1.2 Butan-1-ol/1-butanol  

1.3 1.3.1 CH2CHCH2CH3 ✓ + H2O ✓ → CH3CHOHCH2CH3 ✓✓ 

OR 
 

CH2=CHCH2CH3 ✓ + H2O ✓ → CH3CHCH2CH3 ✓✓ 

1.3.2 Sulphuric acid/H2SO4/Phosphoric acid/H3PO4. ✓ 

 

 

 

OH 

4.3 4.3.1 
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1.5 2C4H10 ✓ + 13O2 → 8CO2 + 10H2O ✓     Bal. ✓ 

 

QUESTION 2  
2.1 The chemical process/reaction in which longer chain hydrocarbon/alkane 

molecules/are broken down to shorter (more useful) molecules. ✓✓ 

2.2 Primary. ✓ 

The halogen/bromine/functional group (-X) is bonded to a C atom that is bonded 

to one other C atom. ✓ 

OR 
The functional group (   C   ) is bonded to one other C atom. 

 
   

                                     
 

2.3.2 C8H18.  ✓ 

2.4 2.4.1 Br2/Bromine. ✓ 

2.4.2 Substitution. ✓ 

2.4.3 UV/(Sun)light/Heat. ✓ 

2.5 Dehydrohalogenation/Dehydrobromination. ✓ 

 

  
OR 
 
 
 
 

 
 

2.6 2.6.1 

2.3 2.3.1 

Br/X 

1.4 
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2.6.3 But-2-ene/2-butene/but-1-ene/1-butene. ✓✓ 

 
QUESTION 3  
3.1 3.1.1 The chemical process/reaction in which longer chaihydrocarbon/alkane 

molecules/ are broken down to shorter (more useful) molecules. ✓✓ 

3.1.2 X = 12 ✓ 

Y = 2 ✓ 

Z = 4 ✓  

ACCEPT: 
C16H34 → C6H14 + C6H12 + 2C2H4 

3.1.2 2C6H14 + 19O2 ✓ → 12CO2 + 14H2O ✓    Bal. ✓ 

3.2 3.2.1 Compounds with the same molecular formula, but different positions of  

the side chain / substituents / functional groups on the parent chain. ✓✓ 

3.2.2 Addition/hydrohalogenation/hydrochlorination. ✓ 

 
3.2.4 HCℓ ✓ 

3.2.5 (Concentrated/ conc.) H2SO4 / sulphuric acid / H3PO4 / phosphoric  

acid. ✓ 

3.2.6 Concentrated strong base. ✓ 

OR 
Concentrated NaOH / KOH / LiOH / sodium hydroxide/ potassium 
hydroxide/ lithium hydroxide. 

 
 

3.2.3 

2.6.2 
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OR 
Strong base/NaOH/KOH/LiOH/sodium hydroxide/ potassium 
hydroxide/lithium hydroxide in ethanol. 

3.2.7 Elimination. ✓ 

Dehydrohalogenation/dehydrochlorination. 
 

QUESTION 4  

4.1 4.1.1 2-bromo✓butane✓ 

4.1.2 NaBr/Sodium bromide. ✓ 

4.1.3 Addition. ✓ 

Hydrohalogenation/Hydrobromination. ✓ 

 
4.1.6 Concentrated strong base. ✓ 

4.2 4.2.1 The chemical process/reaction in which longer chain hydrocarbon/alkane 

molecules/ are broken down to shorter (more useful) molecules. ✓✓ 

4.2.2 Decolourisation/colour fades/becomes lighter in colour/colourless. ✓ 

 
4.2.4 X / C3H6 / Propene. ✓ 

• X is unsaturated/has a double bond/is an alkene. ✓ 

ANY ONE 
• X undergoes addition. 
OR 

Alkenes are more reactive than alkanes/Unsaturated compounds react 
faster than saturated compounds. 
Addition reaction is faster than substitution. 
Addition reaction does not need UV/light. 
 

TOPIC 2: RATES AND EXTENT OF REACTIONS 
QUESTION 1  

1.1 1.1.1 Exothermic. ✓ 

Lower (potential) energy of the products than reactants. /ΔH < 0/ΔH 

negative / ΔH = -121,7 kJ/More energy is released than absorbed. ✓ 

1.1.2 (The number of) particles with sufficient/enough (kinetic) energy  

(with a catalyst) OR EK ≥ EA (which can undergo effective collisions.) ✓ 

1.1.3 240,8 – 208,2 ✓ = 32,6 (kJ) ✓ 

1.2 1.2.1 Decreases. ✓ 

1.2.2 Remains the same. ✓ 

 

4.2.3 

4.1.4 
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1.2.3 Remains the same. ✓ 

1.3 1.3.1 Concentration (of sulphuric acid/H2SO4(aq)). ✓ 

• More (H2SO4) particles per unit volume. ✓ 

• More effective collisions per unit time./Higher frequency of effective 

collisions. ✓ 

• Higher reaction rate. ✓ 

OR 

• Less (H2SO4) particles per unit volume. ✓ 

• Less effective collisions per unit time./Lower frequency of effective 

collisions. ✓ 

• Lower reaction rate. ✓ 

 
 
 
 
 
 
 

 

1.3.3 

1.3.2 
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QUESTION 2  
2.1 2.1.1 ANY ONE:  

• Change in concentration of products/reactants per (unit) time. ✓✓ 

• Change in amount/number of moles/volume/mass of products or 
reactants per (unit) time. 

• Amount/number of moles/volume/mass of products formed/reactants  

used per (unit) time. ✓✓ 

• Rate of change in concentration/amount/number of moles/volume/  

mass. ✓✓ 

 
  • The surface area/contact area/mass/size of aluminium decreases. ✓ 

  • Less particles exposed. ✓ 

  • Less effective collisions per unit time/second. ✓ 

OR 

Lower frequency of effective collisions. ✓ 

• Reaction rate decreases./Lower reaction rate./Reaction slows down. ✓ 

 
 

 

2.1.3 

2.1.2 
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2.1.5 Equal to. ✓ 

2.2 2.2.1 An increase in temperature. ✓ 

2.2.2 Curve Y has a peak/maximum at a higher kinetic energy./Peak shifted  

to the right. ✓ 

OR 
The (average) kinetic energy (of the particles) increases./More 
particles with higher kinetic energy./Larger area with higher kinetic  

energy. ✓ 

 

QUESTION 3  
3.1 ANY ONE: 

• Change in concentration ✓ of products/reactants per (unit) time. ✓ 

• Change in amount/number of moles/volume/mass of products or reactants per 
(unit) time. 

• Amount/number of moles/volume/mass of products formed/reactants used per 
(unit) time. 

• Rate of change in concentration/amount/number of moles/volume/ mass. 

3.2 3.2.1 10 (s) ✓ 

 
 

3.2.2 

2.1.4 
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3.2.3 O2/Oxygen. ✓ 

3.2.4 Increases. ✓ 

Higher reaction rate./Concentration of reactants are higher. ✓ 

ACCEPT: pressure increased. 

3.3 3.3.1 Absorption. ✓ 

3.3.2 Unstable (high energy) transition state from reactants to products. ✓✓ 

ACCEPT: 

Unstable (high energy) transition state between reactants and products. ✓✓ 

• Catalyst provides an alternative path with lower activation energy / 

lowers the activation energy. ✓ 

• More particles have sufficient (kinetic) energy / kinetic energy greater (or 

equal to) activation energy. ✓ 

• More effective collisions per unit time/second. ✓ 

OR 
Higher frequency of effective collisions. 

3.3.4 Remains the same. ✓ 

 
 

 

3.3.5 

3.3.3 
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QUESTION 4  
4.1 ANY ONE: 

• Change in concentration ✓ of products/reactants per (unit) time. ✓ 

• Change in amount/number of moles/volume/mass of products or reactants per 
(unit) time. 

• Amount/number of moles/volume/mass of products formed/reactants used per 
(unit) time. 

• Rate of change in concentration/amount/number of moles/volume/ mass. ✓✓ 

4.2 ANY ONE: 

Temperature; ✓ 

(Initial) amount/Mass of magnesium carbonate/Surface area. 

4.3 CO2/gas escapes from the reaction flask. ✓ 

 
 

4.5 A ✓ 

• Gradient is least steep/lowest reaction rate/least amount of gas produced in 

120 s. ✓ 

• Lowest concentration of HCℓ(aq). ✓ 

• Least/Less particles per unit volume. ✓ 

• Least/Less effective collisions per unit time/second. ✓ 

OR  
Lowest/Lower frequency of effective collisions. 

4.6 The same. ✓ 

The same amount MgCO3 is used in each experiment. ✓ 

 

 
 

 

4.4 
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TOPIC 3: CHEMICAL EQUILIBRIUM 
QUESTION 1  
1.1 1.1.1 When the equilibrium in a closed system is disturbed, the system  

will re-instate a new equilibrium by favouring the reaction that will 

cancel/oppose the disturbance. ✓✓ 

1.1.2 (Mass) decreases. ✓ 

• Decrease in amount of OH— ions /concentration of OH—- ions,  
favours the reaction that increases the amount/concentration of  

OH— ions. ✓ OR Acid/ HCℓ/H+ reacts with OH—- ions. 

• The forward reaction is favoured OR The amount/concentration  
of the products increases. 

1.2 1.2.1 Endothermic. ✓ 

• With an increase in the temperature the Kc value increases. ✓ 

• The concentration of the products increases. OR Concentration  

of reactants decreases. OR The forward reaction is favoured. ✓ 

• (According to Le Chatelier's principle) an increase in temperature 

favours the endothermic reaction. ✓ 

 
 
 
 
 
 
 

 

1.2.3 

1.2.2 

1.1.3 
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QUESTION 2  

2.1 2.1.1 Remains the same. ✓ 

2.1.2 Decreases. ✓ 

2.1.3 Remains the same. ✓ 

2.2 • Decrease in pressure favours the reaction that produces a greater number  

of moles/amount of gas. ✓ 

• Forward reaction is favoured. ✓/ [CO] increases AND [CO2] decreases. 
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2.3 
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2.4 
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2.5 Y. ✓ 

2.6 Remains the same. ✓ 

 
QUESTION 3  
3.1 3.1.1 (The dynamic equilibrium when) the rate of the forward reaction  

equals the rate of the reverse reaction. ✓✓ 

OR 
The stage in a chemical reaction when the concentrations of the  
reactants and products remain constant. 

3.1.2 X. ✓ 

3.1.3 Decreased. ✓ 

3.1.4 The concentrations of (all) the gases decreased./The reverse  

reaction was favoured. ✓ 

Accept: 
All concentrations decreased. 

3.1.5 CO(g)/carbon monoxide. ✓ 
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3.1.4 The concentrations of (all) the gases decreased./The reverse reaction  

was favoured. ✓ 

Accept: 
All concentrations decreased. 

3.1.5 CO(g)/carbon monoxide. ✓ 

3.1.6 The concentration of Z (CO) decreased with a decrease in the 

concentration of X (O2). ✓ 

OR 
The concentration of Z (CO) increased with an increase in the 
concentration of X (O2). 
OR 
Z (CO) behaves like X (O2)/Follows the same trend as X (O2). 
OR 
Z (CO) and X(O2) are both reactants/ Y (CO2) is the product. 
OR 
The reverse reaction is favoured to increase the number of moles. 

3.1.7 Decreased. ✓ 

3.1.8 • Concentration of products/Y/CO2 increases. ✓ 

OR 
Concentration of reactant/Z/X/CO/O2 decreases. 

OR 
The forward reaction is favoured. 

• The forward reaction is exothermic. ✓ 

• A decrease in temperature favours the exothermic reaction. ✓ 
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3.2 



Page 25 of 42 

 

 

 



Page 26 of 42 

 

 

 



Page 27 of 42 

 

 
 

QUESTION 4  

4.1 A reaction where products can be converted back to reactants ✓   

(and vice versa). 
OR 
Both forward and reverse reactions can take place. 
OR 
A reaction which can take place in both directions. 
OR 
Products can be converted back to reactants. 

4.2 When the equilibrium in a closed system is disturbed, the system will  
re-instate a new equilibrium by favouring the reaction that will cancel/ 

oppose the disturbance. ✓✓ 

4.3 4.3.1 The amount/concentration of A2(g) was increased./A2 was added  

to the container. ✓ 

• Increase in A2 /concentration favours the reaction that uses or  

      decreases the amount/concentration of A2. ✓ 

• The reverse reaction is favoured. ✓ 

OR 
Amount or concentration of products decreases. 

OR 

• Amount or concentration of reactants increases. 

4.3.2 
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• Less than. ✓ 

• Amount/concentration of products/B2/A2 decreases. ✓✓ 

OR 

• Amount/concentration of reactants/AB increases. 
OR 

• The reverse reaction is favoured. / Equilibrium (position) shifts  
to the left. 

4.6 Gradients (of all three curves) will be steeper ✓✓ and reach the same  

      equilibrium ✓ values. 

OR 

Gradients of curve become zero ✓ at same equilibrium ✓ values before 40 s. 

OR 
The curves are horizontal at same equilibrium values before 40 s / reaches  
same equilibrium sooner/less than 40 s. 
 
 
 
 
 

 

4.5.2 

4.5 4.5.1 

4.4 
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QUESTION 5  
5.1 The stage in a chemical reaction when the rate of forward reaction equals  

the rate of reverse reaction. ✓✓ 

OR 
The stage in a chemical reaction when the concentrations of reactants and 
products remain constant. 

 

 
 
5.3 5.3.1 Steam is used up./Amount of steam decreases./Concentration of  

steam decreases./Reactants are used up. ✓ 

 

5.2 
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5.3.2 Catalyst was added. ✓ 

5.3.3 Endothermic. ✓ 

• The forward reaction is favoured. ✓ 

• Increase in temperature favours the endothermic reaction. ✓ 

 

TOPIC 4: ACIDS AND BASES 
QUESTION 1  

1.1 1.1.1 (It is a) proton/H3O+ (ion)/H+ (ion) donor. ✓✓ 

1.1.2 HSO4
+ /hydrogen sulphate ion. ✓ 

ANY ONE: 

• It acts as base in reaction I and as acid in reaction II. ✓ 

•  Acts as acid and base. 

1.1.3 HSO4
- /Reaction (solution). ✓ 

Smaller Ka value/weaker acid; ✓ 

Lower ion concentration/Incompletely ionised. ✓ 

 

 

1.2.2 

1.2 1.2.1 

5.3.4 
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QUESTION 2  
2.1 An acid produces hydrogen ions /H+/hydronium ions/ H3O+ in aqueous 

solution/water. ✓✓ 

2.2 2.2.1 (COOH)2.  ✓ 

2.2.2 NaCℓ.  ✓ 

2.2.3 HCO3¯ ✓ 

OR NH3 

2.2.4 NaOH ✓✓ 

OR Mg(OH)2 

 

2.3 



Page 32 of 42 

 

 
QUESTION 3  
3.1 A strong base (ionises) dissociates completely   in water to form a high 

concentration of OH- ions. ✓✓ 

ACCEPT: 

A strong base (ionises) dissociates completely ✓ in water. ✓ 

3.2 3.2.1 n(Ba(OH)2) = cV✓ 

n(Ba(OH)2) = (0,15)(0,02) ✓ 

n(Ba(OH)2) = 0,003 mol ✓ 

3.2.2                    nHNO3 reacted = 2nBa(OH)2 

                   nHNO3 reacted = 2(0,003) ✓ (a) 

                   nHNO3 reacted = 0,006 mol 

  
 

2.4 
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QUESTION 4  

 
 

4.1.2 Greater than. ✓ 

4.1.3 CO3
2─(aq) + H2O(ℓ) ✓ ⇌ HCO3

─(aq) + OH─(aq) ✓ 

OR 

CO3
2─(aq) + 2H2O(ℓ) ✓ ⇌ H2CO3(aq) + 2OH─(aq) ✓ 

OR 

Na2CO3(aq) + H2O(ℓ) ✓ ⇌ NaHCO3(aq) + NaOH(aq) ✓ 

OR 

Na2CO3(aq) + 2H2O(ℓ) ✓ ⇌ H2CO3(aq) + 2NaOH(aq) ✓ 

 
 

4.1 4.1.1 

3.3 
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4.1.4 P ✓ 

(Titration of) weak base and a strong acid./The equivalence point is  

lower than pH 7. ✓ 

4.2 4.2.1 Dilute acid contains small amount/number of moles of acid in proportion  

to the volume of water. ✓ 

 
 

QUESTION 5  

5.1 5.1.1 H2PO4
─ ✓ 

Ka of H2PO4
─ greater/higher than Ka of HPO4

2─ ✓ 

Accept: Ka of H2PO4
─ greater. 

5.1.2 HPO4
2─ ✓ 

5.1.3 H2PO4
─  OR HPO4

2─ ✓ 

5.1.4 Basic. ✓ 
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5.1.5 HPO4
2─(aq) + H2O(ℓ) ✓ ⇌ H2PO4

─(aq) + OH─(aq) ✓    Bal. ✓ 

OR 
HPO4

2─(aq) + 2H2O(ℓ) ⇌ H3PO4 (aq) + 2OH─(aq) 
ACCEPT: 
Na2HPO4(aq) + H2O(ℓ) ⇌ NaH2PO4(aq) + NaOH(aq) 
 
Na2HPO4(aq) + H2O(ℓ) ⇌ H2PO4

−(aq) + 2Na+(aq) + OH−(aq) 
 
Na2HPO4(aq) + H2O(ℓ) ⇌ NaH2PO4(aq) + NaOH(aq) 
 
Na2HPO4(aq) + 2H2O(ℓ) ⇌ H3PO4(aq) + 2Na+(aq) + 2OH−(aq) 
 
Na2HPO4(aq) + 2H2O(ℓ) ⇌ H3PO4(aq) + 2NaOH (aq) 
 

 

5.2 5.2.1 
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5.2.2 
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TOPIC 5: ELECTROCHEMICAL REACTIONS 
A. GALVANIC CELLS 
QUESTION 1  
1.1 ANY ONE: 

• A substance whose (aqueous) solution contains ions. ✓✓ 

• Substance that dissolves in water to give a solution that conducts  
electricity (through movement of ions). 

OR 
• A substance that dissociates to form ions in water/in molten state. 

1.2 Aℓ 3+/Aluminium ion. ✓ 

Aℓ is oxidised OR Aℓ is a stronger reducing agent. 
 
 

1.3 Aℓ(s) | Aℓ3+(aq) ✓ || Zn2+(aq) | Zn(s) ✓ 

OR 
Aℓ(s) | Aℓ 3+ (1 mol·dm-3) || Zn2+(aq) (1 mol·dm-3) | Zn(s) 
ACCEPT 
Aℓ | Aℓ 3+ || Zn2+ | Zn 

 
 

QUESTION 2  

2.1 H+/H3O+ ions/hydrogen ions/hydronium ions/oxonium ions. ✓ 

2.2 0,77 V ✓ 

2.3 A ✓ 

2.4 H2 is a stronger reducing agent✓ than Fe2+/Fe(II) ions ✓ and will reduce 

Fe3+/Fe(III) ions ✓ (to Fe2+/Fe(II) ions).  

OR 

Fe2+-ion is a weaker reducing agent  than H2✓ and therefore Fe3+/Fe(III) ions (to 

Fe2+/Fe(II) ions) will be reduced. 

2.5 2.5.1 Pt/Platinum. ✓ 

2.5.2 H2 2H+ + 2e-  ✓✓ 

 

 

1.4 

✓ 
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2.5.3 Pt(s) | H2(g) | H+(aq) ✓ || Fe3+(aq),Fe2+(aq) | Pt(s) ✓ 

OR 
Pt(s) | H2(g) | H+(1 mol∙dm-3) || Fe3+(1 mol∙dm-3),Fe2+(1 mol∙dm-3) | Pt(s) 
ACCEPT: 
Pt | H2 | H+ || Fe3+,Fe2+ | Pt 

2.6 The reaction reaches equilibrium/no charges/electrons flow. ✓ 

 
QUESTION 3  

3.1 3.1.1 The oxidation number of H changes from +1 to 0 ✓AND the  

oxidation number of Mg changes from 0 to +2. ✓ 

OR 
Mg0 → Mg2+ Oxidation number increases. 
H+ → H20 Oxidation number decreases. 

3.1.2 H+/HCℓ. ✓ 

3.1.3 Cu/copper is a weaker reducing agent ✓ than hydrogen/H2 ✓  

(and will not reduce H+/hydrogen ion to H2). 
OR 

Cu/copper is too weak a reducing agent ✓ to reduce H+/hydrogen  

ion (to H2). ✓ 

3.1.4 Yes. ✓ 

NO3
-/Nitrate ion/Nitric acid is a stronger oxidising agent ✓ than  

Cu2+/copper (II) ion ✓ (therefore Cu/copper will be oxidised to  

Cu2+ /copper (II) ion). 

3.2 3.2.1 Pb(s) + 2Fe3+(aq) ✓→ Pb2+(aq) + 2Fe2+(aq) ✓      Bal. ✓ 

OR: 

Pb + 2Fe3+✓→ Pb2+ + 2Fe2+ ✓          Bal. ✓ 

3.2.2 Increases. ✓ 

 
QUESTION 4  

4.1 Aluminium/Aℓ ✓ 

4.2 0,325 (mol∙dm-3) ✓✓ 

Range: 0,32 – 0,33 (mol∙dm-3) 

4.3 Decreases. ✓ 

M2+ is reduced/ M2+ used up/M2+ is the oxidising agent. ✓ 

4.4 M. ✓ 

 
 

 

4.5 

✓ 
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4.6 4.6.1 Magnesium/Mg. ✓ 

4.6.2 Aℓ3+ is a stronger oxidising agent than Mg2+✓, therefore, Mg will be 

oxidised ✓(to Mg2+). ✓ 

Mg2+ is a weaker oxidising agent than Aℓ3+✓, therefore, Mg will be  

oxidised ✓(to Mg2+). 

 
B. ELECTROLYTIC CELL 
QUESTION 1  
1.1 ANY ONE: 

• The chemical process in which electrical energy is converted to  

chemical energy. ✓✓ 

• The use of electrical energy to produce a chemical change. 

• Decomposition of an ionic compound by means of electrical  
energy. 

• The process during which an electric current passes through a  
solution/ionic liquid/molten ionic compound. 

1.2 1.2.1 X ✓ 

1.2.2 2H2O(ℓ) + 2e- → H2(g) + 2OH─(aq) ✓✓ 

1.2.3 X to Y. ✓ 

1.2.4 2H2O(ℓ) + 2Cℓ─(aq) ✓ → Cℓ2(g) + H2(g) + 2OH─(aq) ✓     Bal ✓ 

OR 
2H2O(ℓ) + 2NaCℓ(aq) → Cℓ2(g) + H2(g) + 2NaOH(aq) 

1.3 Increases. ✓ 

1.4 Solution becomes basic / alkaline OR NaOH / OH─ (ions) form. ✓ 

 

QUESTION 2  
2.1 ANY ONE: 

ANY ONE: 

• The chemical process in which electrical energy is converted to 

chemical energy. ✓✓ 

• The use of electrical energy to produce a chemical change. 

• The process during which an electric current passes through a solution / 
molten ionic compound. 

2.2 2.2.1 Cr3+(aq) + 3e- → Cr ✓✓ 

2.2.2 q = I∆t ✓ 

                q= (2,5)(10 x 60 x 60) ✓ 

                q= 9 x 104 C ✓ (90 000 C) 
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QUESTION 3  

3.1 Electrolytic (cell). ✓ 

Cells have a battery/DC power source/ /Electrical energy is converted to 

chemical energy. ✓ 

3.2 3.2.1 2Cℓ─ → Cℓ2 + 2e─  ✓✓ 

3.2.2 Aℓ3+ + 3e─ → Aℓ ✓✓ 

3.2.3 Cu/copper. ✓ 

3.3 ANY ONE: 

• The electrode/carbon/C reacts with oxygen. ✓ 

• C + O2 → CO2 

• Oxidation takes place./Electrons are lost. 

• Oxygen corrodes the carbon electrode. 
 

QUESTION 4  

4.1 Electrical to chemical (energy). ✓ 

4.2 P ✓ 

4.3 Ag+ + e- → Ag ✓✓ 

2.2.3 
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QUESTION 5  

5.1 Electrolytic. ✓ 

5.2 5.2.1 Increases. ✓ 

5.2.2 Decrease. ✓ 

• More copper (II) ions/Cu2+ are reduced than formed./  

Only copper (II) ions/Cu2+ are reduced. ✓ 

• Copper (II) ion/Cu2+ is a stronger oxidising agent than the  

zinc (II) ion/Zn2+ ✓ 

OR 
Zinc (II) ion/Zn2+ is a weaker oxidising agent than the  
copper (II) ion/Cu2+. 

4.4 
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