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Answer ALL questions

Some questions must be answered with a cross in a box X. If you change your mind about an
answer, put a line through the box $¢ and then mark your new answer with a cross [X.
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Alkanes, alkenes and ethanol

1 The alkanes form an homologous series of compounds.
Molecules of alkanes contain carbon and hydrogen only.

NS GERND S AN O AT O

(@) Which of these alkanes contains three carbon atoms?

Put a cross (X)) in the box next to your answer.

[J A butane
[] B ethane
[J € methane

[0 D propane

R R N R N AN S SR RD S € N S

(b) Pentane is an alkane.
A molecule of pentane contains five carbon atoms.
The general formula for an alkane is C,H,, . ».

What is the formula of a molecule of pentane?

Put a cross (X)) in the box next to your answer.

[JA GH;
[1B GCsH,
[1C GCsHyo
0D GCHy,



(c) The molecular formulae and boiling points of alkanes containing six to nine carbon atoms
per molecule are given in the table.

alkane molecular formula  boiling point /°C

hexane CeHi4 69

heptane CGHy 98

octane CgHis 126

nonane CoHyo 151

Use the information in the table to state the relationship between the number of
carbon atoms in a molecule of an alkane and the boiling point of the alkane.

(d) The alkenes form another homologous series of compounds.
Ethene is an alkene.

Draw the structure of a molecule of ethene, C,H,, showing all the bonds.
(2)
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¢ (e) Glucose is a carbohydrate.
§ Ethanol can be made by the fermentation of glucose solution.
%
. (i) Which of these needs to be added to glucose solution to form ethanol
« by fermentation?
Q Put a cross (X)) in the box next to your answer.
>< (1)
. [1 A hydrochloric acid
X [0 B sodium hydroxide
[J C yeast
[0 D vinegar
(ii) Ethanol is present in all alcoholic drinks.
State two problems that may be caused by drinking too much alcohol.
(2)
e e
2 e e
(Total for Question 1 = 8 marks)
\




Carboxylic acids and esters
2 (a) Ethanol can react to form ethanoic acid.

What type of reaction occurs when ethanol, C,HsOH, reacts to form
ethanoic acid, CH;COOH?

Put a cross (X)) in the box next to your answer.

N N N T N N AN N N N N NN AN

[ A distillation

[] B neutralisation

AN NN

[J C oxidation

[l D thermal decomposition

SN N AN

(b) Magnesium reacts with dilute ethanoic acid to form magnesium ethanoate and hydrogen.

&
I
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Write the word equation for this reaction.

(c) Ethyl ethanoate is an ester.
A molecule of ethyl ethanoate has the structure shown.

(-
H—c—c¢ HH
| N
e
H H




(d) Esters and vinegar are useful substances.

Draw a straight line from each of the substances to one of its uses.

NP AP AN ED S A D SV SN

(2)
substances use

+ perfume

ester o

NS GERND S AN O AT O

+ fertiliser

vinegar +

+ preservative

(e) Afator oil can be reacted with a reagent to form a soap.

Give the name of the reagent and the conditions for the reaction.

FEAGEIIY e
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(Total for Question 2 = 8 marks)




Hard water
3 Hard water contains dissolved solids.

(@) (i) Describe how to find the mass of dissolved solid in a 25 cm® sample of hard water.

(3)

(ii) A different 25 cm® sample of a hard water contained 0.6 g of dissolved solid X.

Calculate the concentration of X in the solution, in g dm™.

(iii) Which of these ions, dissolved in water, causes hardness in the water?

Put a cross (X)) in the box next to your answer.
(1)

potassium, K*
magnesium, Mg**

sodium, Na*

0O O 0O O
O N @ >

ammonium, NH,"




(b) A, B and C are samples of water from three different sources.
10 cm® of each water is placed in separate test tubes.
The same volume of a soap solution is added to each test tube and the mixture is shaken.
The height of the lather above the surface of the liquid in each test tube is measured.

NP AP AN ED S A D SV SN

The results are shown.

NS GERND S AN O AT O

water sample height of lather / cm
A 4
B 2
C 0

Explain, using the information from the table, which sample of water is the hardest.

R R N R N AN S SR RD S € N S

(c) State what is seen in a sample of hard water after it has been shaken with the
soap solution.

(d) Temporary hardness in water can be caused by dissolved calcium hydrogencarbonate.

When temporary hard water is boiled, the calcium hydrogencarbonate decomposes
to form carbon dioxide, water and a precipitate of calcium carbonate.

Add the state symbols for the products to the word equation for this reaction.

calcium calcium N carbon

hydrogencarbonate carbonate dioxide

(Total for Question 3 = 10 marks)
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Electrolysis

N

4 (a) Sodium chloride is an ionic solid.
It contains sodium ions, Na*, and chloride ions, CI".
In solid sodium chloride, the ions are arranged as shown in the diagram.

~C

NN N N

chloride ion

SN NN

sodium ion <

(i) Solid sodium chloride does not conduct electricity.

Give a reason why solid sodium chloride does not conduct electricity, even
though it contains ions.

(ii) Molten sodium chloride can be electrolysed.
When it is electrolysed, sodium is produced at one of the electrodes.

Explain how the sodium ions, Na*, become sodium atoms, Na.

10 S [



(b) The electrolysis of sodium chloride solution produces hydrogen, chlorine and
sodium hydroxide solution.

NP AP AN ED S A D SV SN

(i) Explain why the electrolysis of sodium chloride solution should be carried out in a
well-ventilated laboratory.
(2)

S T O D N

e

K

SR S

H

(i) During the electrolysis, chloride ions, ClI, are oxidised to chlorine molecules, Cl..

Explain why this is an oxidation reaction.

R Y S S S D S




(c) Electrolysis can also be used to purify a sample of impure copper using this apparatus.

6Vd.c
supply

cathode made of N anode made of

pure copper \_ __—  impure copper

N 4

N N N T N N AN N N N N NN AN

AN NN

electrolyte— | = —
- J

SN N AN

(i) Suggest the name of a suitable solution to be used as the electrolyte.

&
I
<
<

(Total for Question 4 = 10 marks)
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Salts

5 (a) Zinc carbonate powder is added to dilute hydrochloric acid in a beaker.
A gas is given off: the gas turns limewater milky.
Zinc carbonate is added until some is left as a solid at the bottom of the beaker.
At the end of the reaction, a mixture of zinc chloride solution and excess solid
zinc carbonate is left in the beaker.

NP AP AN ED S A D SV SN

(i) Explain how pure zinc chloride solution is obtained from this mixture.

NS GERND S AN O AT O
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(i) Complete the equation for this reaction by adding the formula of the gas
given off and then balancing the equation.

ZnCO; + ... HCl — ZnCl, + HyO 4+ o

(b) Dilute nitric acid is placed in a beaker.
A few drops of indicator are added.
Sodium hydroxide solution is added until the indicator changes colour.

Universal indicator is not a suitable indicator for this experiment.

Suggest the name of a suitable indicator and state the colour change.

AN OF I CA O oo

colour change from ... L0

[ 12



*(c) Ammonium salts are soluble in water and some are used in artificial fertilisers.

Describe the benefits and problems of using artificial fertilisers when growing crops.
(6)

14 S



(Total for Question 5 = 12 marks)
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Testing for ions

6 (a) Complete the sentence by putting a cross (X]) in the box next to your answer.

Sodium hydroxide solution is often used to test for ions in solution.
When sodium hydroxide solution is added to a solution, a green precipitate forms.

The green precipitate shows that the ions present in the original solution are

N N N T N N AN N N N N NN AN

[] A sodium, Na*

AN NN

[0 B potassium, K*
[0 € iron(ll), Fe*

SN N AN

1 D iron(lll), Fe**

(b) The table gives information about tests for aluminium and calcium ions in solutions.

&
I
<
<

ion in solution effect of adding a few drops of effect of adding excess
sodium hydroxide solution sodium hydroxide solution
aluminium, APl** white precipitate forms white precipitate disappears
calcium, Ca** white precipitate forms white precipitate remains

A few drops of sodium hydroxide solution are added to a solution of one of these ions.
A white precipitate forms.

Give a reason, using the information in the table, why it is not correct to say that
the solution contains calcium ions.

16 S [



(c) A salt was dissolved in water to form a solution.
Tests were carried out on this solution.

NP AP AN ED S A D SV SN

Sodium hydroxide solution was added to a sample of the solution.
A pale blue precipitate formed.

Dilute hydrochloric acid and barium chloride solution were added to another
sample of the solution.
A white precipitate formed.

NS GERND S AN O AT O

Give the name of the salt.

RS SR

(d) When sodium hydroxide solution, NaOH, is warmed with ammonium chloride, NH,CI,
the products are sodium chloride, NaCl, ammonia, NH;, and water.

Write the balanced equation for this reaction.

SR AV ART GV QVANS SV AN S AV SV
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*(e) Potassium chloride, potassium iodide and sodium iodide are all colourless crystals.
Unlabelled samples of the three substances are provided.

Describe the tests you would carry out to identify the potassium chloride, the
potassium iodide and the sodium iodide.
Include the results you would expect for each test.

NN TN N
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(Total for Question 6 = 12 marks)

TOTAL FOR PAPER = 60 MARKS
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