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Question 1. A crystal of potassium permanganate is left at the bottom of a
beaker of water for a long time. What is seen?

The coloured particles spread out by diffusion until they are evenly distributed, giving a uniformly
purple solution.

 Answer: D — uniformly purple solution.

Question 2. On the cooling curve (W→X cooling, X→Y flat freezing, Y→Z
cooling), where are the particles most closely packed?

After freezing (along Y to Z) the substance is solid, and a solid has its particles packed most closely
together.

 Answer: C — Y to Z.

Question 3. Which method is used to obtain oxygen from liquid air?

Liquid air is separated into its gases by fractional distillation.

 Answer: B — distillation.

Question 4. Chromatogram: dye starts at 0, finishes at 20, solvent front at 30.
Find the Rf value.

Rf = distance moved by dye ÷ distance moved by solvent = 20 ÷ 30 = 0.67.

 Answer: B — 0.67.

Question 5. An ion X■ has 10 electrons and the atom of X has relative atomic
mass 18. How many protons and neutrons are in the ion?

X■ has 10 electrons, so the neutral atom has 9 electrons and 9 protons. Neutrons = 18 − 9 = 9.

 Answer: C — 9 protons and 9 neutrons.

Question 6. Why does lead(II) bromide conduct electricity only when molten?

When it melts, the ions become free to move (mobile) and so can carry the current; in the solid they
are fixed.

 Answer: C — ions are delocalised (free to move).

Question 7. Which molecule has exactly four electrons involved in its covalent
bonds?

Four bonding electrons means two single bonds. Water (H–O–H) has two O–H single bonds = 4
electrons.

 Answer: C — H■O.
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Question 8. Which oxide reacts with both aqueous sodium hydroxide and
hydrochloric acid?

An oxide that reacts with both an alkali and an acid is amphoteric — zinc oxide.

 Answer: D — ZnO.

Question 9. A man with excess stomach acid and no tablets — what could
lower his acidity?

Bicarbonate of soda (pH ≈ 8) is alkaline and neutralises the excess acid.

 Answer: B — bicarbonate of soda.

Question 10. Cold dilute hydrochloric acid reacts readily with all of the
following EXCEPT …

Silver is below hydrogen in the reactivity series, so it does not react with dilute acid. Iron, magnesium
and zinc all do.

 Answer: A — Ag.

Question 11. Salt R: barium nitrate gives a white precipitate; NaOH gives a
white precipitate soluble in excess; ammonia gives a white precipitate soluble
in excess. What is R?

Soluble-in-excess white precipitates with both NaOH and ammonia identify Zn²■; the white precipitate
with barium nitrate identifies sulphate. So R is zinc sulphate.

 Answer: D — zinc sulphate.

Question 12. Excess zinc carbonate reacts with dilute hydrochloric acid. What
volume of CO■ (r.t.p.) comes from 0.1 mol of acid? (ZnCO■ + 2HCl → ZnCl■ +
CO■ + H■O)

2 mol acid give 1 mol CO■, so 0.1 mol acid gives 0.05 mol CO■ = 0.05 × 24 = 1.2 dm³.

 Answer: A — 1.2 dm³.

Question 13. 32 g of element Y combines with 48 g of oxygen (Ar of Y = 32).
Find the empirical formula.

Moles Y = 32 ÷ 32 = 1; moles O = 48 ÷ 16 = 3. Ratio 1 : 3 → YO■.

 Answer: B — YO■.
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Question 14. Find the relative formula mass of calcium phosphate,
Ca■(PO■)■.

3 Ca = 120, 2 P = 62, 8 O = 128; total = 120 + 62 + 128 = 310.

 Answer: D — 310.

Question 15. Which is true of 1 mole of water and 1 mole of carbon dioxide at
r.t.p.?

One mole of any substance contains the same number of molecules (Avogadro's number).

 Answer: A — contain the same number of molecules.

Question 16. In the formula of a hydrated salt X·nH■O, what does n represent?

n is the number of moles of water of crystallisation combined with one mole of the salt.

 Answer: C — moles of water.

Question 17. 0.92 g of ethanol is burned and 27.2 kJ is absorbed by the water
and beaker. Find the enthalpy of combustion of ethanol.

Moles ethanol = 0.92 ÷ 46 = 0.02. ∆H per mole = 27.2 ÷ 0.02 = 1360 kJ, and combustion is
exothermic: −1360 kJ/mol.

 Answer: C — −1360 kJ/mol.

Question 18. What is the oxidation state of chromium in potassium dichromate,
K■Cr■O■?

2 K = +2 and 7 O = −14, so 2 Cr = +12 → each Cr is +6.

 Answer: B — +6.

Question 19. N■ + 3H■ ■ 2NH■ + heat. How do the forward and reverse rates
change when the pressure is increased at constant temperature?

Higher pressure brings the molecules closer, increasing the collision frequency for BOTH the forward
and the reverse reactions.

 Answer: C — both increase.

Question 20. Zinc reacts with excess dilute sulphuric acid; the
hydrogen-volume graph becomes flat at Y. Why?

The acid is in excess, so the reaction stops once all the zinc (the limiting reactant) has been used up.

 Answer: A — all the zinc has reacted.
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Question 21. Dissolving ammonium nitrate in water lowers the temperature
from 24 °C to 18 °C. What type of reaction is this?

Because the temperature falls, heat is taken in from the surroundings — the process is endothermic.

 Answer: A — endothermic.

Question 22. Which statement about catalysts is correct?

Catalysts lower the activation energy, allowing lower temperatures and so reducing energy costs in
industry. They are not used up.

 Answer: A — used in industry to reduce energy costs.

Question 23. An element of proton number 17 has similar chemical properties
to the element of proton number …

Proton number 17 is chlorine (Group VII). The element above it in the same group is fluorine, proton
number 9.

 Answer: B — 9.

Question 24. Which pair of properties is NOT correct for a typical transition
element?

Transition metals have high density and high melting points. 'Low density' together with 'low melting
point' is wrong for them.

 Answer: D — low density and low melting point.

Question 25. Cells in series with molten MgCl■ and molten TiCl■: the same
current deposits 4.8 g of Mg and 4.8 g of Ti. Find x.

Same charge → same electrons. Mg: 4.8 ÷ 24 = 0.2 mol needs 0.4 mol electrons. Ti: 4.8 ÷ 48 = 0.1
mol, so electrons per ion = 0.4 ÷ 0.1 = 4 → Ti■■, x = 4.

 Answer: A — 4.

Question 26. Which simple cell (in dilute sulphuric acid) gives the highest
reading on the ammeter?

The bigger the difference in reactivity between the two metals, the larger the voltage and current.
Copper with magnesium (the most reactive metal here) gives the biggest difference.

 Answer: A — copper and magnesium.
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Question 27. What are the products of the electrolysis of molten lead(II)
bromide?

With no water present, the cathode gives lead and the anode gives bromine.

 Answer: A — anode: bromine; cathode: lead.

Question 28. Electrolysis of concentrated aqueous nickel chloride with carbon
electrodes. Electrode G is joined to the + terminal. What happens at G?

Electrode G is the anode (positive). In concentrated chloride solution the chloride ions are oxidised
there to chlorine gas.

 Answer: A — chloride ions were oxidised.

Question 29. Which of the following is NOT a commercial use of hydrogen
gas?

Hydrogen is used to make ammonia, to make margarine and as a rocket fuel. 'Formation of water' is
just a reaction, not a commercial use.

 Answer: C — formation of water.

Question 30. Element Z, needed for plant growth, is added to soil as an oxo-ion
ZO■. What is Z?

Plants take up phosphorus as the phosphate ion (PO■), so Z is phosphorus.

 Answer: B — phosphorus.

Question 31. Which statements about how carbon dioxide is formed are
correct? (1 combustion of glucose; 2 calcium carbonate + acid; 3 methane in
limited oxygen)

Burning glucose and reacting a carbonate with acid both give CO■. Methane in a LIMITED supply of
oxygen gives carbon monoxide, not CO■, so 3 is wrong.

 Answer: D — 1 and 2 only.

Question 32. What harmful effect do the lead oxides from car exhausts have?

Lead is a poison that accumulates in the body and causes brain damage.

 Answer: B — brain damage.
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Question 33. Magnesium is attached to an iron pipe to prevent rusting. Which
statement is FALSE?

The magnesium is oxidised (it loses electrons and corrodes, acting as a reducing agent). It does NOT
gain electrons, so that statement is false.

 Answer: D — magnesium gains electrons.

Question 34. Which metal is extracted by heating its oxide with carbon?

Metals below carbon in the reactivity series, such as lead, are reduced from their oxides by carbon.
(Aluminium, calcium and magnesium need electrolysis.)

 Answer: C — lead.

Question 35. Which metal occurs both as a native metal and as a compound in
nature?

Copper is found both uncombined (native) and in ores (compounds). Gold is found only native;
aluminium and iron only as compounds.

 Answer: B — copper.

Question 36. Poly(vinyl bromide) is an addition polymer. What is the structure
of the monomer, vinyl bromide?

An addition polymer is made from a molecule with a C=C double bond. Vinyl bromide is CH■=CHBr
(structure C).

 Answer: C.

Question 37. Methanoic acid is the first member of a homologous series. All
members of a homologous series have the same …

Members of a homologous series share the same general formula (and similar chemical properties),
differing by CH■ each step.

 Answer: A — general formula.

Question 38. The fat shown (two C■■H■■ chains and one C■■H■■ chain) —
which statement is NOT true?

On hydrolysis the fat gives glycerol (A true) and two different fatty acids — C■■H■■COOH and
C■■H■■COOH (B true). Fats are broken down by living things, so saying it is 'non-biodegradable' is
NOT true. (A fat is also not really a polymer, so D is loosely worded; C is the intended answer.)

 Answer: C — is non-biodegradable.
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Question 39. Which catalyst is used to prepare ethyl ethanoate from ethanol
and ethanoic acid?

The esterification of ethanol with ethanoic acid is catalysed by concentrated sulphuric acid.

 Answer: A — concentrated sulphuric acid.

Question 40. Which process is used to obtain amino acids from proteins?

Proteins are broken down into their amino acids by hydrolysis.

 Answer: D — hydrolysis.
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