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Section A

Candidates are to answer ALL four questions in Section A.

581024

The concentration of a solution is expressed in moles per cubic decimetre or
mol/dm3.

Solid sodium hydroxide is deliquescent. A student takes a few pellets of sodium
hydroxide out of the bottle and leaves them on a weighed watch-glass for a few
minutes in the open air. Then she/he finds the total mass of the watch-glass and the
sodium hydroxide using a balance. The mass of the pellets is calculated.

I

Mass of watch-glass + pellets = 17.8 g
Mass of watch-glass =124¢g

(a) (1) State the mass of the pellets.

g (1

(i)  Explain why this is NOT the accurate mass of the sodium hydroxide.

(1]

The pellets were dissolved in 250 cm® of water. The student wants to find the
accurate concentration of sodium hydroxide in solution, by titration with
hydrochloric acid of concentration 0.5 mol/dm?’.

(b) (i) Suggest the name of an indicator which can be used for the titration
and give its colour in acid and alkali.

name of indicator

colour in acid

colour in alkali (2]

(ii)  Give ONE reason why the student repeats the titration to obtain three
values.

(1]

[Turn over
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(c)

——

(iti) ~ Write a symbol equation for the reaction that takes place.

(1]

In the titration, 25 cm’ of the acid needs 27.5 cm® of the alkali for complete
neutralisation.

(i) If the acid has a concentration of 0.25 mol/dm3, what is the
concentration of the sodium hydroxide in mol/dm??

(2]

(i)  Calculate the accurate mass of sodium hydroxide that the student
dissolved in 250 cm? of water.

(2]

Total marks [10]



Impure copper is extracted from its ore using a copper smelter. Using the process of

electrolysis the impure copper obtained from the smelting process can be purified.

(@)

(b)

(©)

(d)

581024

+ dc —
source

anode cathode

Name

(i) the material of the anode,

(ii)  the material of the cathode,
(iii)  a solution that can be used

as the electrolyte. [3]

Write a balanced half-equation for the reaction occurring at the anode. [2]

(i) For each mole of purified copper, what is the number of moles of
electrons that will be exchanged?

(1]

(ii)  What type of reaction occurs at the cathode?

(1]

State the colour of the electrolyte at the end of the purification process.

(1]

[Turn over
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(e)

()

(i1)

Name an important use for purified copper.

(1]

Explain why copper is the best material for this use.

(1]

Total marks [10]



3. Farmer Rolle invited a chemist to Andros for chemical analysis of a rock found in his
field. The diagram shows the series of tests conducted by the chemist. The chemist
first added dilute hydrochloric acid to powdered rock A.

powdered 3 liquid B
Gk A » gasB | + | compoundC T
| T add to anhydrous
dissolved add to CuSO,
in water AgNO,(aq) l
solution D white turns blue
/\ precipitate E
turns lime- turns litmus
water milky red
(a) Identify the following substances
A
B
C
D
E
F (6]

(b) Gas B can be used in fire extinguishers. Give one property of gas B that can
make it suitable for use in fire extinguishers.

(1

581024 [Turn over,
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(c)

(d)

S

As a favour to the farmer the chemist also decided to test for the presence of
nitrates in the soil. One of the reagents used to test nitrates is aqueous
sulphuric acid.

Name the next reagent and describe the observation made if the result is
positive.,

name of reagent

observation [2]

Write the chemical formula of a nitrogen-containing fertilizer.

(1]

Total marks [10]



_9-

4. The Nitrogen cycle exists in nature to ensure the continual supply of this most
essential element.

(a) State the percentage of nitrogen gas which makes up the atmosphere.

(1]

(b)  Compounds of nitrogen, which are pollutants, are formed when fossil fuels
are bumed in power plants and in internal combustion engines. State the
name of TWQO such gases.

2 (2}

© Describe TWO adverse effects these gases have on the environment.

(2]

(d) Another compound of nitrogen is made by nitrogen-fixing bacteria in the
roots of some plants.

Name a compound of nitrogen formed by these bacteria.

(1

(e) Name the nutrient in which nitrogen is an essential building block.

(1

581024 [Turn over .,
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(H The structural formula shows a compound containing nitrogen.

()

(i)

H H o
I
H—N-—C— Cc— 0—H§

H—C—H

|

S—H

Calculate the relative molecular mass of this compound.

(1]

Write the formula and name for an organic functional group that can
be seen in the above structural formula.

formula

functional group [2]

Total marks [10]



Section B

Answer only TWO questions from this Section.

5. The table shows some alkanes with their names. formulas and boiling points.
name formula boiling point ("C)
methane CH, -164
ethane C.H, -89
propane —-42
butane C,Hy 1
pentane C,H,, 36
hexane CyH,y
heptane C,Hp 98
octane CyHyg 126

(a)

(b)

581024

(1) Write the formula for propane and predict the boiling point for
hexane.

(i)  Describe how the boiling point changes as the chain length increases.

(iii) Explain why it is important to store liquid pentane in a tightly sealed
bottle at a low temperature. 4

The structural formulas of some organic compounds are shown.

H H H 0]
—(|3—(|3_—0 H-—(!,'—-|C|——O
by L
(i) Name the TWO compounds. (1] :
(i)  Write the functional groups for each of these compounds. (] 4
[Turn over




(c) Ethene is a naturally occurring compound that speeds up ripening of fruits
and vegetables.

i) Draw the structural formula of ethene.

An unsaturated alkene like ethene can be converted to a saturated alkane like ethane
by adding hydrogen to the double bond.

(i)  Write a chemically balanced equation for the reaction.

(iii)  From your chemical equation, calculate the mass of ethane produced
from 480 dm’ of ethene gas at r.t.p.

(iv)  Describe what is seen when ethene gas is bubbled through bromine
water. 7N

(d) Tetrafluoroethene can be polymerized to Teflon which provides a good
coating for making non-stick pots and pans.

The structural formula for a monomer of tetrafluoroethene is shown.

=0 —m
T— ) —m

Using THREE monomers of tetrafluoroethene draw to show the
polymerization tetrafluoroethene to Teflon. [2]

(e) Ribose, a slightly sweet sugar has a percentage composition of 40% of C,
6.67% of H and 53.3% of O. The RMM of the compound is 150.

Determine the empirical formula and molecular formula of ribose sugar. [4]

Total marks [20]
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6. A student performs an experiment to produce hydrogen gas by reacting magnesium
ribbon with excess hydrochloric acid at room temperature and pressure. The volume
of hydrogen gas produced was measured every 10 s and recorded in a table format.

The table shows the results obtained in the experiment

time/s

10

20

30

40

50

70

80

volume of H,(g)/cm’

20

33

44.5

53.5

59

69

69

(@ O

From your graph determine

(i)  the volume of gas produced at 15 seconds;

(iii)  the time taken to produce half of the total volume of gas.

® O

Draw a graph using the data given in the table and label it A.

(8]

On the same axes, sketch a graph that would have been obtained if the

same experiment was performed at a higher temperature of 35 °C and
label this graph as B.

(ii)  Explain the shape of the graph you have drawn in terms of the
behaviour of the reacting particles.

(c) The chemically balanced equation for the reaction is:

Use the equation to calculate the volume of hydrogen produced from 0.6 grams of
magnesium at RTP.

Mg + 2HCl — MgCl, + H,

(4]

(3]

(d) Hydrogen reacts with heated copper(Il) oxide. Hydrogen removes the oxygen
and copper is left behind according to the equation.

State the oxidation number of

6] copper in CuO

(i)  copper in elemental Cu

581024

CuO + H2 - Cu + H,0

[2]

[Turn over
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