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Question 1. Argon, salt and water: which row correctly names the basic
particle in each?

Argon is a monatomic noble gas (atoms), salt is ionic (ions) and water is molecular (molecules).

 Answer: B — argon: atoms; salt: ions; water: molecules.

Question 2. Two gases X and Y of equal volume diffuse and the liquid levels in
the U-tube stay level. Which pair is this?

Equal liquid levels mean the gases diffuse at the same rate, so they have equal molecular masses —
carbon dioxide (44) and propane (44).

 Answer: A — carbon dioxide and propane.

Question 3. Which apparatus is NOT used to measure the volume of a liquid?

A round-bottom flask has no volume graduations, so it cannot be used to measure volume (unlike the
measuring cylinder, burette and volumetric flask).

 Answer: C — the round-bottom flask.

Question 4. From the chromatogram, which two salts are NOT in the mixture?

The mixture's two spots align with salts 2 and 4; salts 1 and 3 therefore have different Rf values and
are not present in the mixture.

 Answer: A — 1 and 3.

Question 5. What is the maximum number of electrons in the M (third) energy
level?

The third shell (M) can hold up to 2 × 3² = 18 electrons.

 Answer: C — 18.

Question 6. Elements P and R form the compound P■R. What are the electron
configurations of P and R?

P■R means two P■ ions to one R²■: P is Group I (config 2,1) and R is Group VI (config 2,6) — like
Li■O.

 Answer: C — P: 2,1; R: 2,6.

Question 7. Which substance has metallic bonding (from the conductivity
table)?

A metal conducts both as a solid and as a liquid and forms a solid oxide with oxygen — that is row A.

 Answer: A.
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Question 8. Which of these amounts has the lowest mass?

Masses: 0.1 mol I■ = 25.4 g; 0.5 mol CO■ = 22 g; 1 mol BeO = 25 g; 1 mol Na = 23 g. The least is the
carbon dioxide.

 Answer: B — 0.5 mol of carbon dioxide (22 g).

Question 9. 0.1 mol of the hydrate X·nH■O contains 9 g of water. Find n.

Moles of water = 9 ÷ 18 = 0.5; n = 0.5 ÷ 0.1 = 5.

 Answer: B — 5.

Question 10. What extra information turns an empirical formula into the actual
(molecular) formula?

You need the molar mass (relative molecular mass) to find how many empirical units make up one
molecule.

 Answer: D — molar mass.

Question 11. 600 cm³ of nitrogen and 600 cm³ of hydrogen react (N■ + 3H■ →
2NH■). What are the final gas volumes?

Hydrogen is limiting: 600 cm³ H■ uses 200 cm³ N■ to make 400 cm³ NH■. Left over: N■ = 400, H■ =
0, NH■ = 400 — in the ratio 40:0:40.

 Answer: B — N■ 40, H■ 0, NH■ 40.

Question 12. 1.0 g of calcium carbonate reacts with excess acid into a 100 cm³
gas syringe. Why is it impossible to collect all the gas at r.t.p.?

Moles CaCO■ = 0.01 → 0.01 mol CO■ = 0.01 × 24 dm³ = 240 cm³, which exceeds the 100 cm³
capacity of the syringe.

 Answer: D — the gas syringe is too small.

Question 13. Mass of nickel deposited by 0.4 A for 965 s from a nickel salt. (1
mol e■ = 96 500 C)

Q = 0.4 × 965 = 386 C → 386 ÷ 96 500 = 0.004 mol electrons. Ni²■ + 2e■ → Ni, so 0.002 mol Ni ×
58.7 = 0.118 g.

 Answer: C — 0.118 g.
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Question 14. Which substance conducts electricity?

Aqueous sodium chloride contains free-moving Na■ and Cl■ ions, so it conducts; the other
substances lack mobile charge carriers.

 Answer: A — aqueous sodium chloride.

Question 15. What forms at the anode and cathode when molten lead(II)
chloride is electrolysed?

With no water present, Cl■ ions are oxidised at the anode to give chlorine molecules, and Pb²■ ions
are reduced at the cathode to give lead atoms.

 Answer: B — anode: chlorine molecules; cathode: lead atoms.

Question 16. Which row is correct for electroplating an iron nail with silver?

The item to be coated (iron nail) is the cathode; the plating metal (silver) is the anode; and the
electrolyte is aqueous silver nitrate.

 Answer: D — anode: silver; cathode: iron nail; electrolyte: aqueous silver nitrate.

Question 17. In which simple cell (I Cu/Cu, II Cu/Cu, III Cu/Mg) does the bulb
light?

A simple cell needs two DIFFERENT metals to create a potential difference. Only cell III (copper and
magnesium) has different metals, so only its bulb lights.

 Answer: B — III only.

Question 18. From the table of fuels, which releases the LEAST energy per
gram?

Energy per gram = ∆H ÷ Mr. Benzene gives 3270 ÷ 78 ≈ 42 kJ/g, which is less than heptane (48),
octane (48) or propane (50).

 Answer: A — benzene.

Question 19. On the energy profile, which label is the enthalpy change of the
reaction?

The enthalpy change is the energy difference between the reactant level and the product level — label
B on the diagram.

 Answer: B.
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Question 20. H■ + Cl■ ■ 2HCl (∆H = −81 kJ/mol). What condition raises the
yield of HCl?

The forward reaction is exothermic, so lowering the temperature shifts the equilibrium to the right,
giving more HCl. (Pressure has no effect — equal moles of gas on each side.)

 Answer: D — lower the temperature.

Question 21. In which change is chromium(II) oxide, CrO, reduced?

In CrO the chromium is +2. Arrow C shows CrO → Cr (metal, oxidation state 0), a decrease in
oxidation state — that is reduction.

 Answer: C.

Question 22. Which change would NOT increase the rate of a reaction?

Increasing the particle size of a solid reduces its surface area, which slows the reaction rate — it does
not speed it up.

 Answer: C — increase in the particle size of solid reactants.

Question 23. Lead(II) oxide is added to NaOH (beaker 1) and to dilute HCl
(beaker 2). Which row is correct?

Lead(II) oxide is amphoteric: it reacts with both the alkali (NaOH → sodium plumbate) and the acid
(HCl → lead(II) chloride), forming a salt in each case.

 Answer: D — salt formed in both beakers.

Question 24. A colourless solution X gives a white precipitate with dilute
sulphuric acid AND with silver nitrate. What is X?

White precipitate with H■SO■ indicates Ba²■ (insoluble BaSO■); white precipitate with AgNO■

indicates Cl■ (insoluble AgCl). Therefore X is barium chloride.

 Answer: D — barium chloride.

Question 25. Which substance, added in excess, neutralises spilt nitric acid
without leaving an alkaline solution?

Calcium carbonate neutralises the acid and any excess remains as an insoluble solid that can be
filtered off, leaving a neutral solution.

 Answer: C — calcium carbonate.
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Question 26. What is the common name for a saturated solution of calcium
hydroxide?

A saturated aqueous solution of calcium hydroxide, Ca(OH)■, is called limewater.

 Answer: A — lime water.

Question 27. Which is a use of a noble gas?

Noble gases such as neon are chemically inert and glow when electrical current passes through them,
making them ideal for advertising signs.

 Answer: B — for advertising.

Question 28. Copper(II) oxide and dilute sulphuric acid give a blue solution of
copper(II) sulphate. Which transition-metal property is shown?

The characteristic blue colour of CuSO■ solution demonstrates that transition metals form coloured
compounds.

 Answer: A — formation of coloured compounds.

Question 29. Which metal is used for the sacrificial protection of underground
steel pipes?

Zinc is more reactive than iron and will corrode preferentially, protecting the steel pipe. (Potassium and
sodium are far too reactive to be used safely.)

 Answer: D — zinc.

Question 30. From the table, which element could be sodium?

Sodium melts at 98 °C, has density 0.97 g/cm³ (less than water) and is a good electrical conductor —
matching row D.

 Answer: D.

Question 31. Which alloy and its use is correct?

Stainless steel (an alloy of iron, chromium and nickel) resists corrosion and is used to make cutlery.

 Answer: A — stainless steel / cutlery.

Question 32. Manufacture of sulphuric acid (S → SO■ → SO■ → H■SO■). In
which step is a catalyst used?

Vanadium(V) oxide (V■O■) is the catalyst used in Step II to convert SO■ to SO■.

 Answer: B — Step II only.
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Question 33. Hydrazine burns: N■H■ + O■ → N■ + 2H■O + heat. How is
hydrazine best described?

Its combustion products are only nitrogen (non-toxic, non-polluting) and water, so it qualifies as a
clean fuel.

 Answer: D — clean fuel.

Question 34. Gas P + vegetable oil —Ni, 180 °C→ margarine. What is gas P?

Vegetable oil is hardened to margarine by adding hydrogen across its C=C double bonds
(hydrogenation). Gas P is hydrogen.

 Answer: B — hydrogen.

Question 35. Arrange petrol, kerosene and diesel in order of decreasing
volatility (most volatile first).

Volatility decreases as boiling point rises: petrol (lowest bp) > kerosene > diesel (highest bp).

 Answer: C — petrol, kerosene, diesel.

Question 36. Which equation is the complete combustion of propane?

C■H■ + 5O■ → 3CO■ + 4H■O balances all atoms (3 C, 8 H, 10 O each side) and gives only CO■

and H■O (complete combustion).

 Answer: C — C■H■ + 5O■ → 3CO■ + 4H■O.

Question 37. A fat is hydrolysed with sodium hydroxide. What are the
products?

Alkaline hydrolysis (saponification) of a triglyceride fat gives glycerol (one alcohol with three –OH
groups) and three soap molecules (sodium salts of the fatty acids).

 Answer: A — one alcohol and three soaps.

Question 38. Which structure is NOT a correct structural formula?

In structure A a carbon atom is shown with five bonds (a double bond plus three single bonds), which
is impossible since carbon can only form four bonds.

 Answer: A.

Question 39. From the carbohydrate chain, what is the monomer?

A carbohydrate polymer is formed by condensation; its monomer has –OH groups at both ends
(H–O–■–O–H) which join by losing water.

 Answer: C — H–O–■–O–H.
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Question 40. Which compound is an ester?

An ester contains the –C(=O)–O–C– linkage. Structure C is ethyl ethanoate
(CH■–C(=O)–O–CH■CH■).

 Answer: C.
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