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5 Which equation describes the most suitable reaction for making lead sulphate?
A Pb + HSO; — PbSO; + H;

PbCO;  + H3SO,4 PbSO, + CO, + HO

+

B —
C Pb(NOs), + HzSO, — PbSO; + 2HNOs
D —

Pb(OH), H,S0, PbSO; + 2H,O
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6 A sample of copper contains a metal impurity which is below copper in the reactivity series.
The diagram shows the apparatus used for refining the sample.

impure pure
copper ~—_ copper
anode - cathode
(positive) (negative)

agueous
copper(Il)
sulphate

The loss in mass of the anode (positive electrode) is 50 g and the gain in mass of the cathode
(negative electrode) is 45g.

What is the percentage purity of this sample of copper?
A 100% B 11.1% C 90.0% D 950%
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7 One mole of a sample of hydrated sodium sulphide contains 162 g of water of crystallisation.
What is the correct formula of this compound?

A Na;S.3H,0 B Na;S.5H,0 C Na;S.7H,0 D Na;S.9H,0

8 When added to 20 cm?® of 0.5 M sulphuric acid, which substance would give a neutral solution?
A 20cm® of 0.5M sodium hydroxide
B 10cm® of 0.5M sodium hydroxide
C  40cm® of 1.0M sodium hydroxide
D 20cm® of 1.0M sodium hydroxide
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9  Carbon dioxide can be obtained as shown in the equation.
3Na,CO3 + 2HsPO4 — 2NazPO, + 3CO; + 3H,0
How many moles of phosphoric acid, HsPO,, are needed to produce 1.5mol of carbon dioxide?

A 05 B 10 C 15 D 20
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10 The fertiliser ammonium nitrate (NH;NOs;, M, =80) is manufactured from ammonia (NH3, M, =17)
by a two-stage process.

Stage 1 NH3 + 20, - HNOs + H,0
Stage 2 HNO; + NH3z — NH4;NO3

What is the maximum mass of fertiliser that can be made if only 17 tonnes of ammonia is
available?

A 34tonnes B 40 tonnes C 80tonnes D 97 tonnes
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11 The element X forms a gaseous molecule X,. One volume of X, combines with one volume of
hydrogen to form two volumes of a gaseous hydride.

What is the formula for the hydride of X?

A HX B HX; C HX D HxX;

12 Which substance has the highest percentage by mass of nitrogen?
A NH;NO; M, =80
B (NH;),SO; M,=132
C CO(NHz), M,=60
D (NH:)sPO; M, =149
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13 The element sulphur, S, is in Group VI of the Periodic Table.
Which formula is incorrect?

A s* B S:0s c sor D SO;
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14 Which equation represents the reaction of calcium with cold water?
A Ca+H,O— CaO +H,
B 2Ca+2H,O — 2CaOH +H,
C Ca+2H0 — Ca(OH); + H,
D Ca+2H;0 — Ca(OH); + 2H,
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15 The equation represents the action of dilute nitric acid on copper.

XCu + yHNO3 — xCu(NO3), + 4H,0 + 2NO

What are the values of x and y?

A x=1,y=4
B x=1,y=8
C x=3,y=4
D x=3,y=8
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16 All ammonium salts on heating with sodium hydroxide produce ammonia gas.

From which ammonium salt can the greatest mass of ammonia be obtained?

0.5mol (NH,)sPO,

B 0.5mol (NH,),SO,
C  1.0mol NH,CI
D 1.0mol NH,NOs
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18 The symbols and electronic structures for some elements are shown below.
silicon, Si (2,8,4) oxygen, O (2,6) hydrogen, H (1)
fluorine, F (2,7) nitrogen, N (2,5)
Which formula is correct for a compound containing silicon?

A SiF B SiHs C SiNs D Si,0
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21 Which quantity is the same for one mole of ethanol and one mole of ethane?
A mass
B number of atoms
C number of molecules

D volume atr.tp.

22 In an experiment 264 g of strontium reacts with 213 g of chlorine.
What is the formula of strontium chloride?

A SrCI B SrCh C SrCh D sSrCl
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19 2dm® of aqueous sodium hydroxide of concentration 5mol/dm?® were required for an experiment.

How many moles of sodium hydroxide were needed to make up this solution?

A 25 B 5 c 7 D 10

20 An 8g sample of oxygen atoms contains the same number of atoms as 16g of element X.

What is the relative atomic mass, A, of X?

A 4 B 8 C 16 D 32
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1 Dilute hydrochloric acid reacts with sodium carbonate solution.
2HCl(aq) + Na,CO,(aq) — 2NaCl(aq) + H,0(l) + CO,(g)

(a) Explain why effervescence is seen during the reaction.
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(b) Dilute hydrochloric acid was titrated with sodium carbonate solution.

U}

(i)

(iii)

10.0cm? of 0.100 mol/dm? hydrochloric acid were placed in a conical flask.

A few drops of methyl orange indicator were added to the dilute hydrochloric acid.
The mixture was titrated with sodium carbonate solution.

16.2cm? of sodium carbonate solution were required to react completely with the acid.

What colour would the methyl orange indicator be in the hydrochloric acid?

Calculate how many moles of hydrochloric acid were used.

Use your answer to (b)(ii) and the equation for the reaction to calculate the number of
moles of sodium carbonate that reacted.
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(iv) Use your answer to (b)(iii) to calculate the concentration of the sodium carbonate solution
in mol/dm?.

............................ mol/dm® [2]

(c) In another experiment, 0.020 mol of sodium carbonate were reacted with excess hydrochloric
acid.

Calculate the maximum volume (at r.t.p.) of carbon dioxide gas that could be made in this
reaction.

dm? [3]

[Total: 9]
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3 (a) Acompound, X, contains 55.85% carbon, 6.97% hydrogen and 37.18% oxygen.

(i) How does this prove that compound X contains only carbon, hydrogen and oxygen?

(ii) Use the above percentages to calculate the empirical formula of compound X.

(iii) The M, of Xis 86.

What is its molecular formula?
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(b) ()

(i)

(iii)

Bromine water changes from brown to colourless when added to X.

What does this tell you about the structure of X?

....................................................................................................................................... 1]
Magnesium powder reacts with an aqueous solution of X. Hydrogen is evolved.
What does this tell you about the structure of X?
....................................................................................................................................... 1]
X contains two different functional groups.
Draw a structural formula of X.

[1

[Total: 8]
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4  Two salts can be made from potassium hydroxide and sulfuric acid. They are potassium sulfate,
K2S0y4, and the acid salt potassium hydrogen sulfate, KHSO4. They are both made by titration.

burette filled with
sulfuric acid

conical flask

25.0cm® of potassium hydroxide solution
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(a) 25.0em3 of potassium hydroxide, concentration 2.53mol/dm3, was neutralised by 28.2¢m3 of
dilute sulfuric acid.
2KOH(aq) + HpSO4(aq) — KSO4(aq) + 2H0(]) Calculate

the concentration of the sulfuric acid.

number of moles of KOH used = ..

number of moles of HySO4 needed to neutralise the KOH

concentration of dilute sulfuric acid = . ... mol/dm3

3




image23.png
(b) In the conical flask there is a neutral solution of potassium sulfate which still contains the
indicator used in the titration.

(i) Describe how you could obtain a solution of potassium sulfate without the indicator.

(ii) Potassium hydrogen sulfate can be made by the following reaction.
KOH(aq) + HpSO4(aq) — KHSO4(aq) + H20(l)

‘Suggest how you could make a solution of potassium hydrogen sulfate without using an indicator.
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(c) Describe a test which would distinguish between aqueous solutions of potassium
sulfate and syfuric acid

test ...

result ...

[2]

[Total: 9]
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1 Calcium reacts with water as shown.

Ca(s) + 2H,0O(l) - Ca(OH);(aq) + Ha(g)

What is the total mass of the solution that remains when 40 g of calcium reacts with 100 g of
water?

A 589 B 749 Cc 138¢g D 1409

2 Hydrogen reacts with oxygen as shown in the equation below.

2H,(g) + O4(g) — 2H,0()

How much gas will remain if 2 dm® of hydrogen are reacted with 1 dm® of oxygen at room
temperature?

A 0dm® B 1dm® c 2dm’ D 3dm®
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Element Z is in Group VI of the Periodic Table.

Which formula is incorrect?
A Z% B Z;0s c zo%¥ D ZOs
What is the concentration of hydrogen ions in 0.05mol/dm? sulfuric acid?

A 0025g/dm® B 005g/dm® C 0.10g/dm® D 2.0g/dm®
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