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Section A
Answer all the questions in this section in the spaces provided.
The total mark for this section is 50.

A1 (a) A gasjar at room temperature contains a mixture of equal volumes of
hydrogen gas and oxygen gas.
(i)  Which molecules, hydrogen or oxygen, are moving faster?
Give a reason for your answer. 2]

(i)  Using Kinetic Particle Theory, explain what happens to the molecules if
the mixture is warmed to 100°C? [2]

(b) A lighted splint is introduced into the gas jar in (a).
(i) Describe and explain your observation. 2]

(i)  Write the chemical equation for the reaction taking place in (b). [1]

(iii)  Name the substances which will be present in the gas jar after the
reaction. [2]
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A2 The table contains some information about three addition polymers and the
monomers from which they are made.

monomer polymer
polymer structural
name formula name structural formula
H H
|
X ethene (l: = T poly(ethene)
H H
|
Y propene H—C|2~——(I3—(|3—H
H H H
F F
Z polytetrafluoroethene cl; - é
)
(@) Complete the table by filling in the empty boxes. [5]
(b) Explain what is meant by the terms ‘polymer’ and ‘monomer . 2]

(c) Waste polymers can be recycled by heating in a furnace. The waste
decomposes into a mixture of hydrocarbons which can be separated as shown
below.

structure B

any

- — — — product A

L .[—> product B

| _E——> product C
RSNEAN T

SR

waste
polymers

structure A %\6
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(ii)

(i)

Name the separation technique used in structure B? [1]

Which of the products, A, B, C or D, has the highest boiling point?

Explain.

[2]

Which of the polymers in (a) would not decompose to give

hydrocarbons? Explain.

[2]

A3 The graphs below show the results of three separate experiments conducted to
investigate the speed of reaction between hydrochloric acid and calcium carbonate
in a reaction flask. The volume of gas collected was plotted against time.

A

V4

volume of carbon dioxide gas / dm®

Experiment Z

Experiment X

Experiment Y

| »

0

20 40 60 80 100

120 time/s

Experiment X : 10g powered CaCOs; + 500cm? of 2.0mol/dm® HCI
Experiment Y : 10g powered CaCOs; + 200cm® of M mol/dm?® HCI
Experiment Z : 50g powered CaCOj3 + 500cm?® of 1.0mol/dm® HCI

(a) Write a balanced chemical equation, including state symbols, for reaction
between calcium carbonate and hydrochloric acid. [2]

(b) Find, V4, the volume of carbon dioxide produced in experiment X. [2]
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() The volume of gas produced in experiment Y is half of that in experiment X.
Find the concentration, M, of the hydrochloric acid used. 2]

(d) According to the graph, the volume of carbon dioxide gas collected for
experiment Z is only 1.5 times that of experiment X. Calculate the theoretical
value of this volume and explain the difference. [3]

A4 Oxalic acid is a weak dibasic acid. Hydrated oxalic acid has the formula
H.C204.2H,0. Oxalic acid dehydrated crystals were dissolved in water to make up
oxalic acid. 25.0 cm® of this solution required 24.6 cm® of 1.5 mol/dm?® of sodium
hydroxide for complete neutralization.

(@) Whatis meant by a 'weak acid’'? [2]
(b) Explain the term ‘dibasic’. [1]
(c) Write the chemical equation for the above neutralization reaction. [1]
(d) Write an ionic equation for neutralization reaction. [1]
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A5 Manganese (VI) oxide is a catalyst used in the decomposition of aqueous hydrogen
peroxide.

(a) Explain the term ‘catalyst'. [1]

(o)  When hydrogen peroxide is added to aqueous acidified potassium
manganate(VIl) , the purple solution turns colourless.

5H202(|) + 2KMnO4(aq) + 3H2804(aq) — 2MnSO4(aq) + KgSO4(aq) + 502(g)+ 8H20(|)

Is hydrogen peroxide acting as an oxidizing agent or reducing agent in the
above reaction? Explain your answer in terms of oxidation states. [2]

(c) Write an ionic equation for the reaction in (b). [1]
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A6 (a) X, Y andZ are three metals. Red hot carbon reduces the oxides of Y and Z
but not oxide of X. Metal Z reacts slowly with hot dilute sulfuric acid while Y
has no visible reaction with hot dilute sulfuric acid. Arrange the three metals
in order of decreasing reactivity. [1]

(b) Explain why a piece of aluminium foil shows very little reaction when placed in
dilute sulfuric acid. [1]

(c) Strips of metal zinc and P were dipped into two solutions as shown below.

zinc metal metal P

| \

X o
\

aqueous P sulfate aqueous copper (Il) sulfate

A metallic deposit appears on both strips.

(i)  Suggest an identity of P. [1]

(i)  Explain your choice of P. [1]
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A7 Ammonia is produced from hydrogen and nitrogen using Haber Process. Haber
Process is a reversible reaction. The graph below shows the percentage yield of
ammonia formed in the equilibrium mixture under the different conditions of
temperature and pressure.

Percentage yield / %
A

300°C

9
70 L 350°C

60 4 400°C

50 T 450°C

40 +

500°C
30 +

20 4+ 550°C

10 +

»

]
1 »
500 Pressure / atm

1 L 1 1
0 100 200 300 400

(@) (i) Write the chemical equation, with state symbols, for Haber Process.

[1]

(i)  Is Haber Process an exothermic or endothermic reaction? Explain.

[2]

(b) A catalyst is used in Haber Process.
()  Name the catalyst.

[1]

(i)  Explain why catalyst must be used in powdered form.

[1]

(c) Industrial production of ammonia employs the conditions of 250 atm and
450°C. Why is a pressure of 500 atm and 300 °C not chosen for a much
higher yield?

[2]
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Section B
Answer all three questions from this section.
The last question is in the form either/or and only one of the alternatives should be attempted.
The total mark for this section is 30.
Write your answers on any lined pages provided and/or a separate answer paper.

B8

FACT SHEET

Ephedrine
Ephedrine, caffeine and salicin are used together in thermogenic weight loss pills to

speed up the metabolism and thus cause food energy to burn faster. It is a popular
supplement taken by body builders before workouts due to the increased amount of
energy and alertness. However, Ephedrine-based diet pills are banned from over-
the-counter sales as U.S. Food & Drug Administration (or FDA) has received reports
of 150 deaths and 16,000 complaints associated with the use of the stimulant diet
pills.

Choline

Choline assists in controlling one’s weight as well as cholesterol levels, keeping cell
membranes healthy and in preventing gallstones. It is also most useful in the
maintenance of the nervous system, assisting memory and learning, and may help to
fight infections, including hepatitis and AIDS. Choline is critical for normal membrane
structure and function.

Lysine
Lysine is required for growth and bone development in children, assists in calcium

absorption and maintaining the correct nitrogen balance in the body and maintaining
lean body mass. Furthermore it is needed to produce antibodies, hormones,
enzymes, collagen formation as well as repair of tissue.

Some common diet pills were tested together with ephedrine, lysine and choline.
After separation by chromatography, a locating agent was used on the
chromatogram. The diagram shows a chromatogram for ephedrine, lysine, choline
and four diet pill samples.

<— solvent front
[ ] [ ] [ ]
[ J
[ ] [ ] ®
®
| [ )
®
H— R *—x—x—% <&— start line
QO (¥}
g2 g = x >N
5 £ © F @ & o
Qo — < -— -— -t -
< © o © o Q0
& 5 © © ©O

VL/MYEQ9 4E Chem 5072 P2 Page 9



(@) (i) Whatis a locating agent? [1]

(i)  Explain why a locating agent needs to be used. [1]
(o) Draw a labeled diagram to show how the above separation is carried out? [3]
(¢) Which diet pill(s) should be banned? Explain. 2]
(d)  Which diet pill(s) may not have any effect on weight control? Explain. 2]
(e) A patient was admitted to hospital when he collapsed due to accelerated,

irregular heart beat. He was suspected to have taken Ephedrine. His urine
was tested and the diagram below shows the chromatogram of his urine test.

+— <— solvent front
[ ]

<— start line

urine sample l >t: .

Show, by using R; values, whether the patient has taken diet pills containing
Ephedrine. [3]
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B9 (a) The following shows a sequence of chemical reactions.

ethanol —2°%" _, ethanoic acid —2%°2 , ethyl ethanoate

(i) At which stage, A or B, is acidified potassium dichromate(VI)
added into the solution? [1]

(i)  Explain the role of acidified potassium dichromate(VI) in the stage
you named in (a)(i). [1]

(i)  What must be added in stage B to produce ethyl ethanoate. [1]

(b) Ethanol, C,HsOH, is used in Brazil as a fuel instead of petrol. In fact, the
largest single use of ethanol is as a motor fuel and fuel additive. Ethanol is
also used as fuel in more than 90% of new cars sold in Brazil. The ethanol is
manufactured by a fermentation process from sugar cane.

()  Name the process of converting sugar cane into ethanol. [1]
(i)  Give the conditions needed for the process in (b)(i). [1]
(i)  What is the name of the gas produced during this fermentation? [1]
(iv) How would you test for this gas named in (b)(iii)? [1]

() When ajug of beer is left to stand for a few days, it turns sour.
Explain this phenomenon. [1]
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EITHER
B10 Very pure form of copper is needed for electrical wiring to ensure good electrical
conductivity.

(@) When copper is extracted from its ore, it contains some impurities. Impure

copper is purified by electrolysis, using aqueous copper(ll) sulfate as an
electrolyte.

impure copper. l J/ pure copper

X
X

aqueous copper (Il) sulfate

(i)  When setting up the electrolytic cell, a mistake was made in the above
setup. State the mistake made, and suggest the correct setup. [2]

(i)  Write equations, including state symbols, for the reactions at each

electrode. [2]
(i)  What would be observed during the electrolysis? Explain. [2]
(b) (i) Draw a diagram to show the metallic bonding in pure copper. [2]

(i)  Explain why copper metal conducts electricity and explain how this
differs from the conduction of electricity by aqueous copper(ll) sulfate. [2]
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OR
B10 The table below shows the properties of six substances. Each of substances A, B,
C, D, E and F listed can be an element or a compound.

Electrical conductivity

(0

% when mixed with | Melting | Boiling

5 water containing point point | in aqueous in solid in molten

(-,%) universal indicator | /°C /°C state state state
dissolves in water,

A | turn universal 114 | -85 good non- non-

o n r n r
indicator red conducto conducto

dissolves in water,
B | turn universal —78 -34
indicator blue

good non- non-
conductor conductor | conductor

dissolves in water,

) good non- good
c Furr_l universal 801 1465 conductor conductor | conductor
indicator green
D insoluble in water 1650 2930 non- non- non-

conductor conductor | conductor

dissolves in water,
E | turn universal 318 1390
indicator purple

good non- good
conductor conductor | conductor

reacts with water to

F L(glrguflgssuggls’ . 842 1484 cogg Sgtor coggﬁgtor coggﬁgtor
solution turns blue.

Answer each of the following with a reason.

(a) Which substance is a metallic oxide? [2]
(b)  Which substance has a giant molecular structure? [2]
() Which substance is a simple covalent molecule? [2]
(d)  Which substance is a metal? [2]
(e) Which substance(s) is/are ionic compounds. [2]

~ The End ~
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Colours of Some Common Metal Hydroxides

Calcium hydroxide white
Copper(Il) hydroxide light blue
Iron(IT) hydroxide green
Iron(I1T) hydroxide red-brown
Lead(IT) hydroxide white
Zinc hydroxide white
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A5c
5H202(|) + 2MnO4‘(aq) + 6H+(aq) — 2Mn2+(aq) + 502(9) + 8H20(|)

B10

A = HCI

B = ammonia

C = sodium chloride
D = silicon dioxide
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