
CHEMISTRY FORM 4
PAPER 2 MARKING SCHEME
Term 1 – 2026
Total: 80 Marks

1.
(a) Systematic names
(i) 2–chlorobut–1–ene ✔ (1 mark)
(ii) Pent–1–yne ✔ (1 mark)

(b) Observations
(i) Acidified potassium manganate (VII)
· Purple solution decolourises to colourless ✔ (1)
(ii) Sodium metal
· Effervescence / bubbles of hydrogen gas ✔ (1)

(c)
(i) Process in Step I
· Fermentation ✔ (1)

(ii) Step II
Reagent
· Concentrated sulphuric acid ✔ (1)
Condition
· Heating at about 170°C ✔ (1)

(iii) Uses of ethanol
Any two
· Fuel
· Manufacture of alcoholic drinks
· Antiseptic / disinfectant
· Preservative
· Manufacture of esters
(2 marks)

(d)
Compound P
(Carboxylic acid)
Example structure
CH3CH2CH2COOH
(Butanoic acid)
✔ (1)
Compound Q
(Ester)
Example
CH3COOCH2CH3
(Ethyl ethanoate)
✔ (1)

(e)
Burning polymers:
· Produces carbon monoxide / carbon dioxide / toxic gases ✔
· Causes air pollution / greenhouse effect ✔
(2 marks)

2.
(a)
(i) Crystalline forms of sulphur
· Rhombic sulphur ✔
· Monoclinic sulphur ✔
(2 marks)

(ii) Frasch process
· Superheated water is pumped underground ✔
· Sulphur melts ✔
· Compressed air forces molten sulphur to the surface ✔
(3 marks)

(b) Contact Process
(a) Substance A
· Vanadium (V) oxide (V₂O₅) ✔ (1)

(b) Impurity removed
Any one
· Dust
· Arsenic compounds
· Water vapour
✔ (1)

(c) Reason V₂O₅ preferred
· Cheaper than platinum ✔
OR
· Less easily poisoned by impurities
✔ (1)

(d) Equation in catalytic converter
[
2SO_2 + O_2 \right arrow 2SO_3
]
✔ (1)

(e) Role of heat exchanger
· Uses heat from hot gases to warm incoming gases / conserve energy ✔
(1)

(f) Effect of acid fumes
· Irritates / damages respiratory system ✔
(1)

(g)
(i) Main pollutant
· Sulphur dioxide (SO₂) ✔ (1)
(ii) Prevention
· Recycle unreacted SO₂ ✔
OR
· Pass gases through scrubbers
✔ (1)

(h) Uses of sulphuric acid
Any two
· Manufacture of fertilizers
· Car batteries
· Manufacture of detergents
· Manufacture of dyes
· Petroleum refining
(2 marks)

3.
(a)
(i) Atomic radius increases
· More electron shells added down the group ✔
· Shielding increases ✔
(2)

(ii) Difference in halogens radii
· Halogens gain electrons forming negative ions ✔
· Electron repulsion increases ionic radius ✔
(2)

(iii) Hydrogen carbonate of calcium
[
Ca(HCO_3)_2
]
✔ (1)

(iv)
Bond
· Ionic bond ✔
Structure
· Giant ionic lattice ✔
(2)

(v) Order of reactivity (least first)
[
Br < Cl < F
]
✔ (1)

(vi) Reaction between Be and Cl
[
Be + Cl_2 \right arrow BeCl_2
]
✔ (1)

(b)
Trend
· Boiling point decreases from Be to Mg ✔
Explanation
· Metallic bond weaker due to larger atomic size in Mg ✔
(2)

4.
(a)
(i) Fractional crystallization
· Separation of substances based on differences in solubility ✔
(1)

(ii)
(I) Salt that crystallizes
· Salt K ✔ (1)

(II) Mass crystallized
At 50°C = 86g /100g water
At 20°C = 31g /100g water
Difference = 55 g
From 28 g present:
[
28 \times \frac{55}{86}
]
≈ 18 g
✔ (2 marks)

(b)
(i) Hard water
· Water that does not easily form lather with soap due to Ca²⁺ and Mg²⁺ ions ✔
(1)

(ii) Use of hard water
· Brewing / drinking / strengthening bones
✔ (1)

(iii) Sodium carbonate removal
· Reacts with Ca²⁺ / Mg²⁺ ions ✔
· Forms insoluble carbonates which precipitate ✔
(2)

(c)
(i)
Solid E
· Copper (II) carbonate ✔ (1)
Gas G
· Carbon dioxide ✔ (1)

(ii) Compound in solution H
[
[Cu(NH_3)_4]^{2+}
]
✔ (1)

(iii) Ionic equation
[
Cu^{2+} + 2OH^- \rightarrow Cu(OH)_2
]
✔ (1)

5.
(a)
Enthalpy of solution
· Heat change when one mole of substance dissolves in excess solvent ✔
(1)

(b)
(i) Graph
✔ Correct axes
✔ Points plotted
✔ Smooth curve
(3)

(ii) Temperature change
Initial = 25°C
Lowest ≈ 17°C
[
\Delta T = 25 - 17 = 8^\circ C
]
✔ (2)

(iii)
I Heat change
Mass of water = 50 g
[
Q = mc\Delta T
]
[
Q = 50 \times 4.2 \times 8
]
[
Q = 1680 J
]
✔ (2)

II Moles of M
[
\frac{8.2}{82} = 0.1 \text{ mol}
]
Molar heat
[
\frac{1680}{0.1} = 16800J
]
[
= 16.8 kJmol^{-1}
]
✔ (3)

6.
(i) Catalyst
· Platinum / Platinum–rhodium ✔ (1)

(ii) Process
· Catalytic oxidation of ammonia ✔ (1)

(iii) Equation
[
2NO + O_2 \rightarrow 2NO_2
]
✔ (1)

(iv) Why silver not used
· Silver reacts with nitric acid ✔
· Would corrode / dissolve ✔
(2)

(v) Uses of substance M
Any two
· Fertilizer manufacture
· Explosives
· Manufacture of dyes
· Manufacture of plastics
✔✔ (2)

(vi) % Nitrogen
Example if compound = NH₄NO₃
Molar mass
[
14×2 + 4 + 48 = 80
]
Nitrogen
[
28
]
[
%N = \frac{28}{80} ×100
]
[
= 35%
]
✔ (3)

(vii) Advantage of urea
· Higher nitrogen content ✔
OR
· Less explosive
✔ (1)

7.
(a)
(i) Charge carrier in NaCl solution
· Ions (Na⁺ and Cl⁻) ✔ (1)

(ii) Graphite rod
· Electrons ✔ (1)

(b)
Product at anode (brine)
· Chlorine gas ✔ (1)

(c)
I Anode equation
[
4OH^- \rightarrow O_2 + 2H_2O + 4e^-
]
✔ (1)

II Mass of Ag deposited
Current = 0.75 A
Time = 210 min = 12600 s
Charge
[
Q = It
]
[
0.75 × 12600 = 9450 C
]
Mass
[
\frac{9450 ×108}{96500}
]
[
= 10.6 g
]
✔ (3)

(d)
(i) Electroplating
· Coating an object with a thin layer of another metal using electrolysis ✔
(1)

(ii) Importance
· Prevents corrosion ✔
OR
· Improves appearance
✔ (1)

✅ Total = 80 Marks
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