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Section A i

Candidates are to answer all four questions in Section A.

A student knows that a compound was potassium sulphate.

1 (a)
Write a procedure; include testing methods and their positive results; that—
~ would conclusively demonstrate that the salt is potassium sulphate.
procedure for potassium
[2]
procedure for sulphate
[2]
()] A series of steps produces the data in the schematic re.act:ibn.
-] 7 aqueous colourless aqueous colourless colourless
|-solution A | . crystals solution liquid gas
@ pHI | B C D E
“add to flame test flame test add to bubbled
aqueous - anhydrous through
silver nitrate l 1 copper sulphate: lime water
l yellow flame - . yellow flame l l
vhite precipitate turns blue milky white
Use the data to identify the substance$ A through F.
A D
B E
C e 6]

8024
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Crude oil is a mixture of many hydrocarbon molecules. The industrial fractional
distillation of crude oil is shown in the diagram.

>

— hydrocarbon

o

—> A

—> B
diesel oil

k

D

i

(=

A

(@  Identify fractions A and B. -

B

(b) Give one use of fraction B.

(c) Give one use of fraction D.

[2]

(1]

[1]

(d)  The physical properties of fraction B and fraction D are different. State TWO

of these properties and show how they are different.

1

2

(2]




(e) The oil industry uses the process called cracking to obtain sufficient. _
quantities of short-chained hydrocarbons.

@) Name TWO hydrocarbons formed when pentane is cracked.

1

2 (2]

(ii) " Before the petroleum industry used the cracking method, long-chain
hydrocarbons were discarded.

State the environmental problem which resulted from this waste. -

[1]

In an experiment to demonstrate the fractional distillation of crude oil in a lab, crude
oil was placed in 2 round-bottomed flask and warmed with an electric heater as -

shown in the diagram.
thermometer
water out
" fractionating condenser
crude oil and column
a few anti-bumping
granules

5 water in

‘@‘ round-bottomed flask
heat }

“ay

§3) State ONE reason why this process, carried out in a laboratory, would not be
as efficient as the process used in the industrial fractional distillation of crude

oil.

[1]
Total marks [10]
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3. Diagrams A and B show simple experiments that can be conducted in the laboratory.

(a) These diagrams show redox reactions.

copper zinc

) ) copper sulphate
silver nitrate |~ solution

solution

—__

Diagram B

Diagram A

In diagram A, when copper is placed in a solution of silver nitrate, silver deposits on

the copper strip. :
In diagram B blue coppcr('H) sulphate gradually becomes colourless if a strip of zinc

- metal is placed in it.
(i)  State why the solution in diagram A turns blue.

(1]

(i)  From the diagrams, state the order of reactivity of the metals copper,
silver and zinc.

[1]

(iii) When copper reacts with silver nitrate, name the substance which is
oxidized. '
[1]

(iv) Name the products of the reaction between zinc and copper sulphate.

[1].

(v)  Explain, in terms of electron exchange, ivhy zinc metal reacts with
copper sulphate.

[2]

8024




(b) The oxidation number of chromium can vary from compound to compound,
resulting in chromium compounds with strikingly different colours.

State the oxidation number of chromium in the blue solution of CrCL,.

(1]

Zinc reacts with sulphuric acid producing hydrogen gas.
Zn(s) + H,S0,(aq) = ZnSO,(aq) + H,(g)

(c) @d) Calculate the mass of zinc that must be dissolved to produce
4 800 cm? of hydrogen, at r.t.p. :

(2]

(i) Identify the reducing agent.
{1] -

 Total marks [10]”
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The solubility of a salt is usually quoted in the grams of solute which will saturate
100 g of the solvent at a particular temperature.

(a) (i) State why it is necessary to use the phrase “at a particular
temperature”.

(1]

(i) Name the solute in brine. : [1]

(b) In an experiment to determine the solubility of potassium chloride, it was
found that 27.40 g of the saturated solution at 30 °C contained 7.40 g.

(i)  Calculate the mass of water in 27.40 g of the saturated solution at
30 °C of the salt.

(1]

(i) Calculate the solubility of potassium chloride at 30 °C (mass of
potassium chloride per 100 g of water).

[2]

- The solubility of potassium chloride at 60 °C is 45.50 g in 100 g of water.

(c) In an experiment, 45.50 g of potassium chloride is added to 100 g of water at’
60 °C.

(i) State the total mass of potassium chloride and water used.

(1]

()  Use your answer to (b)(ii) to calculate the mass of potassium chloride
that will precipitate from this solution when it is cooled to 30 °C.

(1]

(iii)  State the mass of potassium chloride which will be contained in 100 g
of the saturated solution at 60 °C.

(1]




Solubility, g/100 g water

The graph shows solubility curves of X and Y.

20 :
Y
15
X
10 :
S
0 10 20 40 60 - 80 100 -
Temperature, °C
Solubility curves of X and Y

Use the graph to determine*which of the two substances, X or Y, has a

(@
greater solubility at 10 °C and the difference in their solubility.

[2]

Total marks [10]
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Section B

Answer any two of the three questions in this section.

3. Air contains many gaseous pollutants containing sulphur and carbon. Nitrogen gas
can be liquefied from the mixture of air and used in the Haber process to produce
-ammonia. The ammonia in turn can be converted into fertilizer.

(2)

(@

(i)
(iii)

Name two gaseous molecules containing sulphur which contribute to
air pollution. Only one of your answers can be an oxide of sulphur.

Name the pollutant oxide that does not contribute to acid rain.

Name the third most abundant gas found in t]ic mixture of air. [4]

The Haber process involves an exothermic, reversible reaction.

(®)

(©)

8024
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)

(iii)

@iv)

v

(vi)

(vii)

Write a balanced equaﬁon to show the Haber process. [3]

‘Write a suitable statement of Le Chatelier’s Principle. [2]

The synthesis of ammonia is an exothermic process and heat is given

* out when the gases hy_drogen and nitrogen react. Despite this, a high

temperature is used in the process. Explain why this is so. [1]

Use the equation that you have written in paft (i) to show why a high
pressure is maintained in the reaction chamber. [2]

Define a catalyst and state, with a reason, how a catalyst would affect
the composition of the equilibrium mixture of reactants and products.

(2]

State how the energy of this reaction might be used by the plant using
the Haber process. [1]

Find the maximum volume of ammonia produced from 150 dm® of
nitrogen, all volumes measured at r.t.p. [2]

Name a fertilizer that contains nitrogen and write an equation to show how it
can be made from ammonia. [3]

Total marks [20]
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An average person drinks 2 L of water each day, yet eliminates about 2.5 L of water.
The extra water is produced when food is metabolized in the body. In one series of
metabolic reactions glucose (C,H,,O,) is burned to produce carbon dioxide and

water.
(@)  According to the chcnﬁcal equation
CeH;05 + 60, = 6CO, + 6H,0
(1) State the mass of water produced from 90 g of glucose. [3]

(ii)  Assuming that 1 g of water is 1 mL-of water; calculate the volume of
water produced from 90 g of glucose and the mass of carbon dioxide

* which would be produced at the same time. : [1]

(b) . The cmpirica.l' formula of glucose is CH,0. Ethanoic acid, lactic acid, ribose
and share the same empirical formula as glucose.

(i)  Write the molecular formula of lactic acid if it is three times the °
empirical formula.

(i) Write the molecular formula of ribose, which has a molecular mass of .
- 150. '

(iii) Name a household substance that contains ethanoic acid. [5]

(c) Succinic, an orgénic acid, present in fungi and lichens, is extracted to make
perfumes and dyes. The percentage composition of this acid is 40.68%
carbon, 5.08% hydrogen and 54.24% oxygen.

Determine its empirical formula. : [3]

(d)  Methane and candle wax (paraffin wax) belong to the same homologous
series of organic compounds.

(i)  Name the homologous series to which they belong. [1]

(i) Use the equation to calculate the volume of carbon dioxide produced
by burning 7.04 g of candle wax (C,,H.,) in oxygen at r.p.t.

C,H,, + 380, — 25CO, + 26H,0 [3]

(iii) Draw the structural formula of methane. [1]
(iv) Write a balanced chemical equation for the complete combustion of
methane. [3]

Total marks [20]
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A certain mass of a Group II metal was added to excess hydrochloric acid and the
volume of hydrogen gas recorded at r.t.p. at regular intervals. The data collected is

shown in the table.

tme/s | 0 | 20 40 60 | 80 | 100 | 120 [ 140 160 | 180
H/cm?| 0 | 50 85 | 115 | 140 | 160 [177.5| 190 | 200 | 200
(a) Describe a test for hydrogen and state the results you would expect. (2]
(b) (i)  Plotasuitable graph of the data. [6]
| Use youf graph to
(i)  find the volume of gas produced in 90 s; [1]
Gii) find the time it takes to 74.0 cm? of H, (g); B+
(iv) ﬁraw and label a curve for the same reaction if it were catalysed; tl]
(v)  draw and label a curve that used only half the amount of metal. | [1]
(c) (i)  State the final volume of gas produced in dm?. m
(i)  Write a balanced equation for the reaction using magnesium as the
metal. [2]
(i) Calculate (to two decimal places) the mass of magnesium required to
produce this volume of gas at r.t.p. [2]
(d) 6)] Study the equation you have written in part (c)(ii). Which substance
has been oxidized during the reaction? [1]
(i)  Write a half-reaction for the oxidation reaction. v 2]

Total marks [20]
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