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Question 1. A1 — The smell of ammonia spreads across a room by diffusion.

(a) What is meant by diffusion
 Answer: The random spreading of particles from a region of high concentration to a region of
low concentration until they are evenly mixed.

(b)(i) Effect of raising the temperature on the rate of diffusion (kinetic theory)
 Answer: The rate increases — at a higher temperature the particles gain more kinetic energy
and move faster, so they spread out more quickly.

(b)(ii) Two other factors that affect the rate of diffusion
 Answer: The molecular mass of the gas (lighter molecules diffuse faster) and the concentration
gradient.

Question 2. A2 — Apparatus separating the components of crude oil.

(a) Name of the process
 Answer: Fractional distillation.

(b) Purpose of the cold water
 Answer: To cool and condense the vapour back into a liquid.

(c) Why a thermometer is included
 Answer: To measure the temperature of the vapour, so each fraction is collected at its own
boiling point.

(d) General term for substance X
 Answer: The distillate (a fraction).

Question 3. A3 — Atoms of A (2,8,3) and B (2,6).

(a) Group and Period

A has 13 electrons (2,8,3) and B has 8 electrons (2,6).

 Answer: A: Period 3, Group III (aluminium). B: Period 2, Group VI (oxygen).

(b) Compound of A and B: bonding type and structure

A (aluminium, valency 3) is a metal and B (oxygen, valency 2) is a non-metal, so the bonding is ionic.
They combine as Al■O■.

 Answer: Ionic bonding; the compound is A■B■ (Al■O■) — two A³■ ions and three B²■ ions.

Question 4. A4 — Benzoic acid, C■H■COOH, burns completely in oxygen to
CO■ and H■O.

(a) Balanced equation for complete combustion
 Answer: 2C■H■COOH + 15O■ → 14CO■ + 6H■O.

(b) Volume of CO■ from 0.1 mol of benzoic acid at r.t.p.
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Each mole of C■H■COOH (C■H■O■) gives 7 mol CO■, so 0.1 mol gives 0.7 mol; volume = 0.7 ×
24000 = 16 800 cm³.

 Answer: 16 800 cm³ (16.8 dm³).

(c) Percentage yield if 6.5 dm³ of CO■ was obtained

% yield = 6.5 ÷ 16.8 × 100 ≈ 39 %.

 Answer: ≈ 39 %.

Question 5. A5 — Use the Periodic Table to name and give the symbol of the
element which …

(a) Is in Group IV, Period 5
 Answer: Tin, Sn.

(b) Has proton number 91
 Answer: Protactinium, Pa.

(c) Is a metallic element in Group VI
 Answer: Polonium, Po.

(d) Is the most reactive alkaline-earth (Group II) metal
 Answer: Radium, Ra.

(e) Contains 3.0 × 10²³ atoms in 20 g of it

Moles = 3.0×10²³ ÷ 6.0×10²³ = 0.5; molar mass = 20 ÷ 0.5 = 40.

 Answer: Calcium, Ca.

(f) Has the electron configuration 2,8,8,1
 Answer: Potassium, K.

Question 6. A6 — Zinc from zinc blende: heating strongly in air gives solid D
and gas E.

(a) Name D and E

Zinc blende is zinc sulphide; roasting in air gives zinc oxide and sulphur dioxide.

 Answer: D = zinc oxide (ZnO); E = sulphur dioxide (SO■).

(b) Equation for roasting zinc blende in air
 Answer: 2ZnS + 3O■ → 2ZnO + 2SO■.

(c) How D is converted to zinc metal (with equation)
 Answer: Heat the zinc oxide with carbon (coke), which reduces it to zinc: 2ZnO + C → 2Zn +
CO■.

(d) One use of zinc metal
 Answer: Galvanising iron/steel to prevent rusting.

(e) Why zinc is usually mixed with copper before use
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 Answer: To make the alloy brass, which is harder, stronger and more resistant to corrosion
than pure zinc.

Question 7. A7 — Energy and reactions.

(a) Concentrated sulphuric acid added to cold water makes the temperature rise — endo- or
exothermic?

 Answer: Exothermic — heat is given out to the surroundings (so the temperature rises).

(b) Energy-level diagram (catalysed and uncatalysed reaction)

On the diagram, the reactants are low and the products higher; B and C are measured from the
reactants up to the catalysed (lower) and uncatalysed (higher) peaks, and E is the gap between
reactants and products.

 Answer: (i) Activation energy of the uncatalysed reaction = C. (ii) Activation energy of the
catalysed reaction = B. (iii) Enthalpy change of the reaction = E.

(c) C(s) + O■(g) → CO■(g), ∆H = −394 kJ/mol — heat released when 1 mol of carbon burns
completely

 Answer: 394 kJ (released).

Question 8. A8 — Preparation of hydrogen chloride gas (liquid A on solid B,
dried in a wash bottle).

(a)(i) Name reactants A and B
 Answer: A = concentrated sulphuric acid; B = sodium chloride.

(a)(ii) Purpose of the concentrated sulphuric acid in the wash bottle
 Answer: To dry the hydrogen chloride gas (remove water vapour).

(a)(iii) Balanced equation for A + B
 Answer: NaCl + H■SO■ → NaHSO■ + HCl.

(b) Chemical test for hydrogen chloride gas
 Answer: It gives dense white fumes when a rod dipped in ammonia is held near it (and turns
damp blue litmus red).

(c) One physical property of hydrogen chloride
 Answer: It is a colourless gas with a sharp, choking smell (and is very soluble in water).

(d) One industrial use of hydrogen chloride
 Answer: Making hydrochloric acid. (Also: pickling/cleaning metals.)

Question 9. B9 — Reactions of A²■ and B²■ with sodium hydroxide
(substances C, D, E).

(a)(i) Identify elements A and B

A²■ gives a white precipitate that dissolves in excess NaOH (so it is zinc); B²■ gives a blue precipitate
(so it is copper).
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 Answer: A = zinc; B = copper.

(a)(ii) Name substances C, D and E
 Answer: C = zinc hydroxide, Zn(OH)■ (white precipitate); D = copper(II) hydroxide, Cu(OH)■
(blue precipitate); E = sodium zincate (the colourless solution formed when C dissolves in
excess NaOH).

(b) Equation for one of the reactions
 Answer: Zn²■ + 2OH■ → Zn(OH)■ (or Cu²■ + 2OH■ → Cu(OH)■).

(c) Using NaOH to distinguish iron(II) from iron(III) compounds
 Answer: Add sodium hydroxide solution: an iron(II) compound gives a green precipitate, while
an iron(III) compound gives a reddish-brown precipitate.

Question 10. B10 — Titrating potassium hydroxide against sulphuric acid to
make potassium sulphate (A = burette, B = pipette, C = stand/clamp, D =
conical flask).

(a) Name apparatus A and B
 Answer: A = burette; B = pipette.

(b) Why it is not advisable to fill the pipette with potassium hydroxide by mouth
 Answer: Potassium hydroxide is a corrosive (caustic) alkali, so sucking it up by mouth could
draw it into the mouth and burn you.

(c) How the pipette is filled safely with the potassium hydroxide
 Answer: Use a pipette filler (a rubber safety bulb) to draw the solution up to the mark — never
by mouth.

(d) Balanced equation for the reaction
 Answer: 2KOH + H■SO■ → K■SO■ + 2H■O.

(e) Concentration of the 25.0 cm³ of sulphuric acid (reacted with 25.0 cm³ of 0.5 M KOH)

Moles KOH = 0.025 × 0.5 = 0.0125; from 2KOH : 1H■SO■, moles acid = 0.00625 in 0.025 dm³;
concentration = 0.00625 ÷ 0.025 = 0.25 mol/dm³.

 Answer: 0.25 mol/dm³.

Question 11. B11 — 0.5 A for 2400 s through two voltameters in series: dilute
NaOH and molten KI (graphite electrodes).

(a) Quantity of electricity used

Q = I × t = 0.5 × 2400 = 1200 C.

 Answer: 1200 C.

(b) Ionic equations at the two anodes
 Answer: Dilute NaOH: 4OH■ → 2H■O + O■ + 4e■ (oxygen). Molten KI: 2I■ → I■ + 2e■ (iodine).

(c) Moles of electrons passed through each electrolyte

Moles e■ = 1200 ÷ 96500 = 0.0124.
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 Answer: ≈ 0.0124 mol.

(d) Mass of product at the cathode in the molten-KI voltameter

K■ + e■ → K, so moles K = 0.0124; mass = 0.0124 × 39 ≈ 0.49 g.

 Answer: ≈ 0.49 g of potassium.

(e) Two applications of electrolysis
 Answer: Electroplating and the purification (refining) of copper. (Also: extracting reactive
metals.)

Question 12. B12 — Polymers.

(a)(i) Meaning of the word polymer
 Answer: A very large molecule made by joining together many small molecules (monomers).

(a)(ii) Two nutrient polysaccharides
 Answer: Starch and glycogen.

(a)(iii) Common monomer unit of polysaccharides
 Answer: Glucose.

(b)(i) How the monomer units are bonded in cellulose (four units)
 Answer: Four glucose units join by condensation (each link loses a molecule of water):
glucose–O–glucose–O–glucose–O–glucose.

(b)(ii) Name of the bond between the monomer units
 Answer: A glycosidic bond (an oxygen bridge).

(c)(i) Two synthetic polymers used to make clothes
 Answer: Nylon and terylene (polyester).

(c)(ii) Which of these is similar in structure to a protein
 Answer: Nylon — it is a polyamide, containing amide (peptide) links like a protein.



ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

ze
dpastpapers.com

eskulu.com

eskulu  |  G12 CHEMISTRY 2019 PAPER 2 — SOLUTIONS zedpastpapers.com

by Zambian Online Education Company (eskulu.com | zedpastpapers.com)
Page 7

Disclaimer

Created by eskulu Past Papers Tutor

These solutions were created using artificial intelligence and checked against ECZ marking

guidelines. If you find an error, report it at eskulu.com/feedback.

eskulu.com  |  zedpastpapers.com


