
Ammonia reacts with nitric acid to form a salt which is present in many fertilisers.

Name the salt formed when ammonia reacts with nitric acid.

1

.................................................................................................................................................. [1]

[Total: 1]

An alloy of zinc, copper and nickel is used to make coins.

Suggest two reasons why an alloy is used to make coins and not pure copper alone.

2

1 ..............................................................................................................................................

2 .............................................................................................................................................. [2]

[Total: 2]

When aqueous sodium fluoride is added to chlorine, no reaction occurs.

Explain, using ideas about the reactivity of the halogens, why no reaction occurs.

3

..................................................................................................................................................

.................................................................................................................................................. [1]

[Total: 1]

The table shows some information about the reaction of four metals with dry air at room temperature

and on heating.

4

reaction with dry air on heating
reaction with dry air at room

temperature
metal

only burns when in the form of a

fine wire or powder
no reactioniron

does not burn but the surface

oxidises slowly
no reactioncopper

burns easilysurface oxidises slowlysamarium

burns easilysurface oxidises rapidlysodium

Use this information to put the four metals in order of their reactivity.

Put the least reactive metal first.

least reactive most reactive

[2]

2



[Total: 2]

Zinc is a metal.

Describe three physical properties which are characteristic of metals.

5

1 ...............................................................................................................................................

2 ...............................................................................................................................................

3 ............................................................................................................................................... [3]

[Total: 3]

Sodium reacts with water to form:6

• an alkaline solution

• a gas which ‘pops’ with a lighted splint.

Complete the word equation for the reaction of sodium with water.

sodium + water → ............................. ............................. + ............................

[2]

[Total: 2]

Magnesium is a metal in Group II of the Periodic Table.

Copper is a transition element.

Copper has a higher melting point and a higher boiling point than magnesium.

Describe two other properties of copper which are different from those of magnesium.

7

1 ..............................................................................................................................................

2 .............................................................................................................................................. [2]

[Total: 2]

Helium, neon and argon are noble gases.8

Explain, in terms of the electronic structure, why neon is unreactive.(a)

...........................................................................................................................................

........................................................................................................................................... [1]

State one use of argon.(b)

........................................................................................................................................... [1]

[Total: 2]

3



The following statements are about the procedure for making crystals of hydrated aluminium sulfate

from aluminium hydroxide and sulfuric acid.

A Filter off the excess aluminium hydroxide.

B Filter off the crystals and dry between filter papers.

C Warm the filtrate to the point of crystallisation.

D Add aluminium hydroxide to warm dilute sulfuric acid and stir.

E Leave the mixture at room temperature to form more crystals.

F Add more aluminium hydroxide to the sulfuric acid until the aluminium hydroxide is in excess.

Put the statement A, B, C, D, E and F in the correct order.

The first one has been done for you.

9

D

[2]

[Total: 2]

Limestone is added to the blast furnace. The limestone is converted into calcium oxide and

carbon dioxide. The reaction is endothermic.

10 CaCO3 CaO + CO2

What type of chemical reaction is this?(a)

........................................................................................................................................... [1]

What type of oxide is calcium oxide?

Give a reason for your answer.

(b)

...........................................................................................................................................

........................................................................................................................................... [2]

[Total: 3]

4



yellow precipitateyellow precipitateno changeNaI(aq)

first salt

solution
white precipitateyellow precipitatepurple precipitateNa2CO3(aq)

white precipitatewhite precipitateno changeNa2SO4(aq)

All sodium salts are soluble in water.

Use only results from the table to answer the following questions.

Name:(a)

an insoluble cobalt salt(i)

................................................................................................................................ [1]

an insoluble yellow lead salt(ii)

................................................................................................................................ [1]

Write the chemical equation for the reaction in which silver carbonate is formed.(b)

........................................................................................................................................... [2]

Write the ionic equation for the reaction in which lead(II) iodide is formed.(c)

........................................................................................................................................... [2]

[Total: 6]

Indigo is a blue dye.12

When an alkaline solution of indigo undergoes reduction, it turns colourless.

What is meant by the term reduction?(a)

........................................................................................................................................... [1]

A piece of white cloth is soaked in the colourless solution.

When the cloth is left in the air it turns blue.

What type of chemical reaction occurs?

Draw a circle around the correct answer.

(b)

polymerisationoxidationfermentationdecomposition

[1]

[Total: 2]

11 Insoluble salts can be made by precipitation reactions.

A student mixed solutions of some soluble salts.

The results the student obtained are shown in the table.

Pb(NO3)2(aq)AgNO3(aq)Co(NO3)2(aq)

second  salt  solution

5



Gaseous phosphorus(III) chloride, PCl3, reacts with gaseous chlorine to form gaseous

phosphorus(V) chloride, PCl5.

Under certain conditions the reaction reaches equilibrium.

PCl3(g) + Cl2(g) ⇌ PCl5(g)

State and explain the effect, if any, on the position of equilibrium if the pressure is increased.

All other conditions are unchanged.

13

..................................................................................................................................................

..................................................................................................................................................

.................................................................................................................................................. [2]

[Total: 2]

Sulfur dioxide is a pollutant in the air.14

State one source of sulfur dioxide in the air.(a)

........................................................................................................................................... [1]

Sulfur dioxide is oxidised to sulfur trioxide in the air.

Oxides of nitrogen act as catalysts for this reaction.

What is meant by the term catalyst?

(b)

...........................................................................................................................................

........................................................................................................................................... [1]

Sulfur trioxide dissolves in rainwater to form acid rain.

Which one of the following pH values could be the pH of acid rain?

Draw a circle around the correct answer.

pH 4 pH 7 pH 9 pH 13 [1]

(c)

State one adverse effect of acid rain on buildings.(d)

........................................................................................................................................... [1]

[Total: 4]

When ammonium chloride dissolves in water, the temperature of the solution decreases.

What is the name for a reaction where the temperature of the solution decreases?

15

.................................................................................................................................................. [1]

[Total: 1]

6



The equation for the complete combustion of ethanol is shown.16

H C

H

H

C

H

H

O H O O+ 3 H O H+ 3O C2 O

Use the bond energies in the table to calculate the energy change, in kJ /mol, for the complete

combustion of ethanol

bond energy

in kJ /mol
bond

347C−C

413C−H

358C−O

805C=O

464O−H

498O=O

Energy needed to break bonds.(a)

........................... kJ [1]

Energy released when bonds are formed.(b)

........................... kJ [1]

(c) Energy change for the complete combustion of ethanol.

energy  change  =   ........................... kJ / mol         [1] 
                                                                      [Total:  3]

7



One element in the first 36 elements in the Periodic Table is used as the fuel in a fuel cell.17

Name this element.(a)

........................................................................................................................................... [1]

Write the overall chemical equation for the reaction which occurs when the element in (a)

reacts in a fuel cell.

(b)

........................................................................................................................................... [2]

[Total: 3]

Concentrated hydrochloric acid is electrolysed using graphite electrodes.18

Name the products of this electrolysis at:(a)

the positive electrode ......................................................................................................

the negative electrode. .................................................................................................... [2]

Suggest one observation that is made at the negative electrode.(b)

........................................................................................................................................... [1]

[Total: 3]

Magnesium is manufactured by the electrolysis of molten magnesium chloride.

The negative electrode is made of iron.

Suggest a non-metal which could be used for the positive electrode.

Give a reason for your answer.

19

..................................................................................................................................................

.................................................................................................................................................. [2]

[Total: 2]

8



Predict the products of the electrolysis of molten magnesium chloride at:20

the positive electrode .............................................................................................................

the negative electrode. ........................................................................................................... [2]

[Total: 2]

Sodium hydroxide and ammonia are both bases. They both turn red litmus blue.

(a) The chemical equation shows a reaction that produces sodium hydroxide.

Na2CO3 + Ca(OH) → 2NaOH + CaCO3

Complete the word equation for this reaction

21

..............................

..............................

+
sodium

hydroxide
→..............................

..............................

+.............................

..............................

[2]

[Total: 2]

Complete the word equation for the reaction of dilute sulfuric acid with magnesium.22

....................+....................

....................

→magnesium+sulfuric acid

[2]

[Total: 2]

9



A compound of chlorine has the formula C6H4Cl2.

Complete the table to calculate the relative molecular mass of C6H4Cl2.

Use your Periodic Table to help you.

23

relative

atomic mass

number

of atoms
type of atom

6 x 12 = 72126carbon

hydrogen

chlorine

relative molecular mass = ..................................... [2]

[Total: 2]

Draw a dot-and-cross diagram to show the electron arrangement in a molecule of methane, CH4.

Show outer shell electrons only.

24

[2]

[Total: 2]

State the name of the particle which is lost from a lithium atom when it forms a lithium ion.25

.................................................................................................................................................. [1]

[Total: 1]

10



Draw the electronic structure of a sodium atom.26

[2]

[Total: 2]

Z is a covalent substance. In an experiment, a sample of pure solid Z was continually heated for

11 minutes.

The experiment was repeated using a solid sample of impure Z.

Suggest the differences, if any, in the melting point and boiling point of the sample of impureZ

compared to the sample of pure Z.

27

melting point .............................................................................................................................

boiling point .............................................................................................................................. [2]

[Total: 2]

When a piece of solid carbon dioxide is placed in a warm room, it undergoes sublimation.

What is meant by the term sublimation?

28

..................................................................................................................................................

.................................................................................................................................................. [2]

[Total: 2]

Describe a chemical test for water.29

test ..........................................................................................................................................

observation ............................................................................................................................. [2]

[Total: 2]

Balance the chemical equation for the oxidation of methane to form hydrogen.30

.....CH4 + O2 → 2CO + .....H2 [2]

[Total: 2]

11



Balance the chemical equation for the complete combustion of methane.

CH4 + .....O2 → CO2 + H2O

31

[2]

[Total: 2]

The reaction of sodium with water is exothermic.

What is meant by the term exothermic?

32

..................................................................................................................................................

.................................................................................................................................................. [1]

[Total: 1]

Ammonia is used in the manufacture of nitric acid.33

Balance the chemical equation for the first step in the process.

4NH3 + 5O2 → .....NO + 6H2O

(a)

[1]

The reaction is exothermic.

What is meant by the term exothermic?

(b)

...........................................................................................................................................

........................................................................................................................................... [1]

The NO produced in the first step then reacts with oxygen to produce nitrogen dioxide, NO2.

2NO + O2 → 2NO2

How does this equation show that NO is oxidised?

(c)

...........................................................................................................................................

........................................................................................................................................... [1]

Is nitrogen dioxide an acidic oxide or a basic oxide?

Give a reason for your answer.

(d)

...........................................................................................................................................

........................................................................................................................................... [1]

[Total: 4]

12



A student investigated the reaction of calcium carbonate with an excess of dilute hydrochloric acid

by measuring the volume of carbon dioxide produced at 10 second intervals.

34

CaCO3 + 2HCl → CaCl2 + CO2 + H2O

The results are shown on the graph.

60
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20
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0
0 10 20 30 40 50

time / s

volume of

carbon dioxide

gas / cm3

60 70 80 90

P

Q

R

S

How long did it take from the start of the experiment to collect 30cm
3
of carbon dioxide?(a)

.................................. s [1]

At which point on the graph, P, Q, R or S, was the rate of reaction fastest?

Use the graph to explain your answer.

(b)

...........................................................................................................................................

........................................................................................................................................... [2]

When 0.225g of calcium carbonate is used, 54.0cm
3
of carbon dioxide is formed.

Determine the mass of calcium carbonate needed to form 216cm
3
of carbon dioxide.

(c)

mass of calcium carbonate = ............................ g [1]

What effect do the following have on the rate of this reaction?(d)

Increasing the temperature of the reaction mixture.

All other conditions are kept the same.

(i)

................................................................................................................................ [1]

13

Using larger pieces of calcium carbonate.

All other conditions are kept the same.

(ii)

................................................................................................................................ [1]

[Total: 6]
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