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1. Tron reacts with hydrochloric acid, HCI, to form a solution of iron(II) chloride, FeCl,,
and hydrogen gas. A small sample of this gas was collected in a test tube over water.

(a) Write a balanced equation for this reaction.

(2)
(b) (i) Draw a diagram to show the collection of a sample of hydrogen gas over
water.
(Do not show how the gas is produced.)
hydrogen
gas
_..._9___
(2)
(ii) What is the possible danger when hydrogen is produced in a laboratory?
(1)
(c) Describe a chemical test to show that a solution contains iron(Il) ions, Fe?*.
3)

(d) Name the iron compound which reacts with hydrochloric acid to form iron(Il)
chloride and carbon dioxide gas.

Leave
blank

Q1

(Total 9 marks)
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2. Potassium nitrate is a crystalline solid.
The graph shows how the solubility of potassium nitrate in water changes with
temperature.
100 m 7 T
90 '
/
80 -
/
/ .
70+
l H
/
Solubility 60 i i
in g per HH !
100 cm? |
i /
of water 50 A ]
40 | //
2
’/
-_1 % 1=
30 =
Wl
/.
%
20—
10
il i P I I il il i ]
0 10 20 30 40 50 60
Temperature in °C

N6619 4

Leave
blank




N6619

(a)

(b)

A warm saturated solution of potassium nitrate contained 140 g potassium nitrate
in 200 cm® water.

(i) Identify the solute and solvent in this solution.

SOIULE ottt PP
SOIVEIIE ittt ettt et e ettt e e et e e e e taneesennneee e nseeas
(2)

(i) Explain what is meant by the term saturated solution.
(1)

(iii) Calculate the mass of potassium nitrate which would dissolve in 100cm? of
the warm water to give a saturated solution.

(iv) Use your answer to part (iii) and the graph to find the temperature of this
saturated solution of potassium nitrate.

(2
Another saturated solution of potassium nitrate in 100 cm’ water was cooled from
50°C to 24°C. Solid potassium nitrate was formed.

Use the graph to calculate the mass of solid potassium nitrate formed.

Leave

blank

Q2

(Total 10 marks)

TURN OVER FOR QUESTION 3
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3. A sample of natural hard water contains the following ions.

N6619

calcium
chloride
hydrogencarbonate
magnesium
sodium
sulphate
(a) Which two of these ions make the water hard?
L e
et ooooo oo
(2)
(b) Some of these ions can be identified using a flame test.
Name one of these ions and state the colour it produces in the flame test.
TOM e
Colour of flame ..o
(2)

(©)

A sample of the hard water was shaken with ten drops of soap solution. Scum was
formed but no lather.

An equal volume of the hard water was boiled, then shaken with ten drops of soap
solution. A lather was formed.

(i) Why did the boiled water form a lather?

(1)
(i) What substance, other than soap, could be added to both samples of water to
form a lather?

(iii) A sample of hard water was passed through an ion exchange column.
What would you see when the treated water was shaken with soap solution?

- Leave

blank




(d) Hard water can form deposits called scale inside water pipes. Leave
blank

(i) Explain why these deposits may cause problems in hot water pipes.

............................................................................................................................ Q3

(Total 10 marks)

TURN OVER FOR QUESTION 4
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A drain cleaner contains sodium hydroxide solution.
In a titration experiment, the sodium hydroxide in a 25.0 cm® sample of the drain

cleaner was neutralised by 20.0 cm® of hydrochloric acid.

The concentration of the hydrochloric acid was 0.500 mol dm 2.

The equation for the reaction is:

NaOH + HCl —— NaCl + H,0

(a) Explain which bonds are broken, if any, and which are formed, if any, in the
neutralisation reaction.

Leave
blank




(d) Calculate the mass of sodium hydroxide in a bottle containing 250 cm? of this drain Leave
cleaner. blank

(Relative atomic masses: H=1.0; O=16; Na=23)

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

.................................................................................................................................... 04

(Total 12 marks)

TURN OVER FOR QUESTION 5
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Ethanol is manufactured in two ways.

(a)

(b)

(©)

Ethanol is produced by the fermentation of a carbohydrate. -

(i) What must be added to a solution of the carbohydrate to make fermentation
occur?

Ethanol is produced by the hydration of ethene.

(i) Write a balanced chemical equation, including state symbols, for the
hydration of ethene.

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

Country A is a large country where the climate allows crops to grow easily. Itisa
relatively poor country with no oil reserves.

Country B is densely populated. It is a relatively rich country and has its own oil
reserves.

Explain, with reasons in each case, which method of ethanol production
(fermentation or hydration) is likely to be used in each country.

10

Leave
blank




(d) Ethene can be formed by dehydrating ethanol using concentrated sulphuric acid.

(1)

(ii)

(111)

Complete the equation for this process. -

Co,HsOH —— CoHy + .ooooe.

(1)
Calculate the maximum volume of ethene, measured at room temperature and
atmospheric pressure, that can be produced from 2.30 kg of ethanol.
(Relative atomic masses: C=12; H=1.0; O=16)
(1 mol of gas occupies 24.0 dm® at room temperature and atmospheric

pressure.)

The concentrated sulphuric acid used in the process is manufactured using the
Contact process.

Describe and explain how sulphur trioxide, produced in the Contact process,
is converted into sulphuric acid. Include a balanced equation in your answer.

(Total 19 marks)

Leave
blank

Q5
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