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Section A

Answer all the questions.

Write your answers in the spaces provided on the question paper.

1 Complete the table in Fig. 1.1

[6]

Fig. 1.1

2 Read the information about A, B, C and D.

Complete Fig. 2.1 by placing a tick (✔) in one box in each line.

[4]

Fig. 2.1
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Examiner’s

Use

substance symbol or formula one use of the substance

aluminium

ethanol

haematite Fe2O3

helium He

Solid A
A has a constant composition and
decomposes into two elements when
heated.

Solid B
B is coloured grey and attracted to a
magnet. It cannot be decomposed into
anything simpler.

Solid C
C is speckled black and white. The
white particles dissolve in water but the
black particles do not.

Solid D
D is black. It is formed by strongly
heating copper in oxygen.

substance element compound mixture

A

B

C

D
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3 (a) E is a hydrocarbon with the formula C2H6. F is a hydrocarbon with the formula C2H4.

(i) Give the full structural formula of E and of F.

(ii) How would you distinguish in the laboratory between E and F?

chemical test .............................................................................................................

result with E ..............................................................................................................

result with F ..............................................................................................................

(iii) Calculate the relative molecular mass of E.

[Relative atomic masses Ar: H, 1; C, 12]

[5]

(b) (i) Explain why F can be polymerised but E cannot.

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

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

(ii) Give the chemical structure of the polymer formed from F.

(iii) Explain why pollution is caused by

1. dumping polymers,

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

2. burning polymers.

...............................................................................................................................[4]
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4 Fig. 4.1 describes some properties of gas H and its industrial preparation.

The letters are not the chemical symbols of the substances.

Fig. 4.1

(a) Name

(i) gas, H, ......................................................................................................................

(ii) colourless solution, I, ................................................................................................

(iii) colourless gas, J. ..................................................................................................[3]

(b) Give

(i) the temperature, X, ...................................................................................................

(ii) the pressure, Y. ....................................................................................................[2]

5 Fig. 5.1 shows properties of four compounds K, L, M and N.

Fig. 5.1

a gas, H, that
turns red litmus

blue

nitrogen and
a colourless gas, J

colourless
solution, I

gas, H

catalytic reaction at
a temperature X °C

and a pressure Y atmospheres

dilute
sulphuric acid

aqueous
sodium hydroxide

state approximate electrical
compound at boiling point conductivity

20 °C / °C of molten compound

K gas –25 poor conductor

L solid 5000 poor conductor

M solid 1500 good conductor

N liquid 25 poor conductor
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(a) Particles of solids behave differently from particles of gases.
Give three differences in behaviour.

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

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

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

(b) Write the letters of two compounds in Fig. 5.1 that

(i) are gases at a temperature of 30 °C,

........................................................... and ................................................................

(ii) consist of simple molecules.

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

(c) (i) Suggest how the atoms are bonded in compound M and compound N.

M ................................................................

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

(ii) Suggest why compound M has a higher boiling point than compound N.

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

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

6 (a) Copper(II) sulphate solution acts as a catalyst in the reaction of zinc and dilute
sulphuric acid. A gas is produced by the reaction.

(i) What gas is produced? .............................................................................................

(ii) What is meant by a catalyst?

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

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

(iii) How will the presence of a catalyst affect the time it takes for the reaction to stop?

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

(iv) Give a reason for your answer to a(iii) above.

...............................................................................................................................[5]
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(b) The apparatus in Fig. 6.1 is used to investigate how changes in temperature affect the
activity of the catalyst in the above reaction.

Fig. 6.1

Complete Fig. 6.1 to show how to

(i) add a solution of the catalyst to the flask,

(ii) collect the gas being produced and measure its volume. [2]

(c) Why is a water bath needed?

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

(d) List three measurements you would take.

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

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

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

water bath

zinczinczinc

dilutedilute
sulphuric acidsulphuric acid

dilute
sulphuric acid
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Section B

Answer any two questions.

Write your answers on the lined pages provided and, if necessary, continue on separate
answer paper.

7 Caesium, lithium, potassium and sodium are all in Group I of the Periodic Table.

(a) Place these metals in order of reactivity with water, most reactive metal first. [1]

(b) Name the chemical products of the reactions between lithium and water and between
sodium and water. [3]

(c) (i) What would you expect to see if small pieces of caesium were dropped onto
water? How would the pH of the resulting solution be different from the pH of
water?

(ii) Write the full chemical equation for the reaction of caesium with water. Include
state symbols. [6]

8 Magnesium has a proton number of 12 and chlorine has a proton number of 17.

(a) Explain how and why a magnesium atom forms a magnesium ion and give the symbol
for this ion. [6]

(b) Draw the electronic structure of the compound that results from magnesium combining
with chlorine. All electron shells must be shown. [4]
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9 (a) Lime is an alkaline substance. Give two uses of lime that depend on this property. One

of the uses must be in farming. [2]

(b) Fig. 9.1 shows some of the properties of a calcium compound, O.
The letters are not the chemical symbols of the substances.

Fig. 9.1

(i) Suggest the identity of O, P, Q and R.

(ii) Name an acid that could be used to liberate gas Q from solid O.

(iii) Write an equation, including state symbols, for any one of the reactions shown in
Fig. 9.1. [8]

a calcium
compound

O

white solid
P

colourless
aqueous
solution

R

indicator
turns blue

heat
strongly

add
dilute acid

dissolve in
water

mix with 
limewater

add
Universal Indicator

solution

gas
Q

limewater
turns milky
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