                                             CHEMISTRY FORM THREE  
                                              END TERM 1 EXAM 2026 
                                              MARKING SCHEME 
 
SECTION A (30 MARKS) 
 
1. An atom is the smallest particle of an element that can take part in a chemical reaction. ✓¹ An ion is a charged atom or group of atoms. ✓¹ (2 marks) 
2. (a) P and Q / Q and S / P and S (Elements in the same period: P(Li) and Q(F)? Incorrect. P=3(Li), Q=7(N), R=10(Ne), S=11(Na). Elements in same period: Q and R? No. Period 2: Q(7) and R(10)? Yes, N and Ne are period 2. Period 3: S(11) only. So the correct answer should be Q and R. Award mark if this is correct.) ✓¹ 
(b) R (Neon) ✓¹ 
(c) P₃Q / Li₃N (Lithium nitride) ✓¹ (3 marks) 
3. Boyle's law states that the volume of a fixed mass of a gas is inversely proportional to its pressure, ✓¹ provided the temperature is kept constant. ✓¹ (2 marks) 
4. T₁ = 27°C = 27 + 273 = 300 K ✓¹ 
   T₂ = 87°C = 87 + 273 = 360 K 
   V₁ = 80 cm³    V₂ = ? 
   At constant pressure, V₁/T₁ = V₂/T₂ (Charles's law) ✓¹ 
   V₂ = (V₁ x T₂) / T₁ = (80 x 360) / 300 = 96 cm³ ✓¹ (3 marks) 
5. Allotropy is the existence of an element in more than one physical form (allotropes) in the same physical state. ✓¹ Example: Carbon or Sulphur or Phosphorus. ✓¹ (2 marks) 
6. Synthetic polymers are stronger / more durable / cheaper to produce / water-resistant. (Any correct reason) ✓¹ (1 mark) 
7. (Answers depend on the diagram provided. These are sample answers for hydrogen preparation) 
(a) Hydrogen ✓¹ 
(b) Downward delivery / Upward delivery? For H₂, it's upward delivery. Award based on correct identification from diagram. 
(c) It is less dense than air. ✓¹ (3 marks) 
8. Molar mass = Mass / Number of moles ✓¹ = 80 g / 2.0 mol = 40 g/mol ✓¹ (2 marks) 
9. Molar mass NaOH = 23+16+1 = 40 g/mol 
   Concentration of NaOH in mol/dm³ = (4 g/L) / (40 g/mol) = 0.1 M ✓¹ 
   Moles of NaOH in 25.0 cm³ = (0.1 mol/1000 cm³) x 25.0 cm³ = 0.0025 mol ✓¹ 
   Equation: 2NaOH(aq) + H₂SO₄(aq) → Na₂SO₄(aq) + 2H₂O(l) 
   Mole ratio NaOH : H₂SO₄ = 2 : 1 
   Moles of H₂SO₄ = 0.0025 / 2 = 0.00125 mol 
   Concentration of H₂SO₄ = (0.00125 mol / 10.0 cm³) x 1000 cm³/dm³ = 0.125 M ✓¹ (3 marks) 
10. (a) Sublimation ✓¹ 
    (b) Bleaching ✓¹ (2 marks) 
11. Graham's Law of Diffusion states that the rate of diffusion of a gas is inversely proportional to the square root of its density (or molar mass), ✓¹ under the same conditions of temperature and pressure. ✓¹ (2 marks) 
12. Rate = Volume / Time. Rate [image: ] 1/√M 
    R_N₂ / R_CO₂ = √(M_CO₂) / √(M_N₂) ✓¹ 
    (200/30) / (300/t) = √44 / √28 
    (200/30) * (t/300) = √(44/28) 
    (2t / 90) = √1.5714 
    (2t / 90) = 1.2535 ✓¹ 
    2t = 1.2535 * 90     t = (112.815) / 2     t = 56.41 seconds ✓¹ (3 marks) 
 
SECTION B (50 MARKS) 
 
13. (a) (i) Alkali metals ✓¹ 
(ii) P / T (Divalent cation means +2 charge, so an element in group 2) ✓¹ 
(iii) K has a smaller atomic radius than M. ✓¹ This is because across a period (from left to right), the nuclear charge increases, pulling the electron cloud closer to the nucleus. ✓¹ 
(iv) Transition metals ✓¹ 
(v) Q (or the element in group 7). ✓¹ It has the highest nuclear charge in its period and requires only one electron to attain a stable octet configuration. ✓¹ 
(vi) R is Calcium (Group 2), N is Oxygen (Group 6). The formula is RO / CaO. ✓¹ 
   (b) (i) Gas R is Ammonia (NH₃). ✓¹ 
(ii) 2NH₄⁺(aq) + CO₃²⁻(aq) → (NH₄)₂CO₃(aq) / Or the precipitation reaction: Ca²⁺(aq) + 
CO₃²⁻(aq) → CaCO₃(s) ✓¹ (Accept either depending on chamber) 
(iii) Calcium chloride (CaCl₂) solution / brine. ✓¹ 
(iv) Used in glass making / softening hard water / manufacture of soap. (Any 1) ✓¹ (12 marks) 
14. (a) (i) Na₂CO₃(s) + 2HCl(aq) → 2NaCl(aq) + H₂O(l) + CO₂(g) ✓¹ 
(ii) Moles of CO₂ = Volume at r.t.p / Molar gas volume 
   = 210 cm³ / 24000 cm³/mol ✓¹ 
   = 0.00875 mol ✓¹ 
(iii) From the equation, mole ratio Na₂CO₃ : CO₂ is 1:1. 
   Moles of Na₂CO₃ = 0.00875 mol ✓¹ 
   Molar mass Na₂CO₃ = (23x2) + 12 + (16x3) = 46+12+48 = 106 g/mol ✓¹ 
   Mass of pure Na₂CO₃ = 0.00875 mol x 106 g/mol = 0.9275 g ✓¹ 
(iv) Percentage purity = (Mass of pure compound / Mass of impure sample) x 100% 
   = (0.9275 g / 1.2 g) x 100% ✓¹ 
   = 77.29% ✓¹ 
   (b) (i) Graphite ✓¹ 
   (ii) Lubricant: The layers in graphite are held together by weak van der Waals forces ✓¹ that can easily slide over each other. 
   Electrode: Graphite has delocalized electrons ✓¹ between the layers which can move and conduct electricity. 
   (c) Diamond has a giant covalent structure ✓¹ with strong covalent bonds between carbon atoms requiring a lot of energy to break. (13 marks) 
15. (a) (i) Butane ✓¹ 
(ii) But-2-ene ✓¹ 
(iii) Ethyne / Acetylene ✓¹ 
   (b) (Assuming a standard ethanol -> ethene -> ethanol/ethanol-based products scheme) 
   (i) I. Process P: Dehydration ✓¹ 
II. Substance L: Ethene ✓¹ 
III. Process Q: Hydration ✓¹ 
IV. Substance M: Ethanol ✓¹ (or a polymer like polythene if the scheme shows addition polymerization) 
   (ii) Reagent: Steam / Water (H₂O) ✓¹ Catalyst: Concentrated Sulphuric(VI) acid (H₂SO₄) / Phosphoric(V) acid. ✓¹ 
   (c) (i) Empirical formula mass of CH₂ = 12 + 2 = 14 
   n = (Relative molecular mass) / (Empirical formula mass) = 84 / 14 = 6 ✓¹ 
   Molecular formula = (CH₂)₆ = C₆H₁₂ ✓¹ 
   (ii) Alkenes / Cycloalkanes. ✓¹ (13 marks) 
16. (a) (i) The rate of diffusion of a gas is inversely proportional to the square root of its molecular mass. ✓¹ 
   (ii) R_A / R_B = √(M_B) / √(M_A) 
   (200/20) / (300/x) = √32 / √2 
   (10) * (x/300) = √16 
   (10x / 300) = 4 ✓¹    10x = 1200    x = 120 seconds ✓¹ (Correct substitution and manipulation, 3 marks total) 
(b) P₁ = 760 mmHg, V₁ = 500 cm³, T₁ = 27°C = 300K 
   P₂ = 700 mmHg, V₂ = ?, T₂ = 0°C = 273K 
   Using the combined gas law, P₁V₁/T₁ = P₂V₂/T₂ 
   V₂ = (P₁V₁T₂) / (T₁P₂) ✓¹ 
   V₂ = (760 x 500 x 273) / (300 x 700) ✓¹ 
   V₂ = (103,740,000) / (210,000) 
   V₂ = 494 cm³ ✓¹ 
(c) (i) Helium has a much lower molecular mass (4) than nitrogen (28). ✓¹ According to Graham's Law, the rate of diffusion is inversely proportional to the square root of the molecular mass. Therefore, helium diffuses (escapes) through the tiny pores of the balloon faster than nitrogen. ✓¹ 
   (ii) When a gas is compressed at constant temperature, the volume it occupies decreases. ✓¹ The same number of gas particles are now confined to a smaller space, so they collide with the walls of the container more frequently. ✓¹ An increase in the frequency of collisions per unit area of the container walls results in an increase in pressure. ✓¹ (13 marks) 
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