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e Write your class and candidate
number in the space provided.

o Attempt all questions 1 — 15

» Use ablue or black pen

e Select the alternative A, B, C, or D
that best answers the question.
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o PART B

Marks
Question 16 (2 marks)

Atomic absorption spectroscopy (AAS) can be used as an analytical tool for finding 2
the concentration of elements in the ppm range. The graph below shows the
relationship of absorption against concentration of aluminium ions.
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Use this graph to determine the Al’* concentration in ppm for a sample which
registered an absorption of 10%.
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Question 17 (6 marks)

The equation Ny(g) + 3Ha(g) == 2NH;(g) represents the synthesis of ammonia

from its component gases and is known as the Haber process.

(a) Describe the geo-political conditions under which Haber developed the 3

industrial synthesis of ammonia and evaluate its significance at this time in
world history.
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l :}/ (b) Explain why the Haber process is based on a delicate balancing act involving 3
reaction energy, reaction rate and equilibrium.
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Marks
Question 18 (5 marks)

Atomic absorption spectroscopy (AAS) is an extremely useful tool in the detection of
metal ion concentrations.

(a) Explain why AAS is of little use in identifying unknown substances. 3

Figure 11.5

A diagrammatic
representation of
an atomic
absorption
spectrometer.

0.0375 §
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% the metal to a flame through which of light passing absorbance
the light beam passes through the flame as a number

be analysed
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,, [ g (b) Explain how AAS has had a major impact on the scientific understanding of
the effects of trace elements.
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Question 19 (6 marks)

The fermentation of glucose is a chemical process which has been known to humans
for at least 5 thousand years.

(a) Write a chemical equation to represent the fermentation of glucose. 7
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(b) Under what physical conditions is fermentation optimised? 1
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(c) One of the products of the fermentation process is frequently used as a 3
solvent for both polar and non-polar solutes. Account for ethanol’s ability to

do this.
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Form VI Chemistry 2004 Trial Examination

cR1B

Section I — Part B (continued) Class

Student Number

Marks
Question 20 (5 marks)

Fossil fuels, which at present make up the bulk of the raw material used in the
plastics industry, are a finite resource and likely to become severely depleted in the
near future. Biopolymers have been suggested as a possible replacement for the
petrochemicals produced from fossil fuels.

(a) Cellulose is often considered the most useful compound from which to 2
of produce biopolymers. Describe the structure of cellulose.
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(b) (i) Identify a biopolymer which has recently been developed or is in the 1
' process of being developed, for commercial use.

(i)  Name the specific enzyme or organism used to synthesise this 1
biopolymer.
v
(c) Suggest one benefit (apart from their renewability), of using biomass to 1
produce polymers.
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Form VI Chemistry 2004 Trial Examination

Marks
Question 21 (3 marks)

(a) Draw electron dot diagrams to show:

(1) an oxygen molecule.
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Form VI Chemistry 2004 Trial Examination

_ Marks

Question 22 (3 marks)
Esters are produced by reaction of an alkanoic acid and an alcohol.
(a) Name aystraight-chained alkanoic acid. 1
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(b) Name a primary alcohol. 1
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() Name the ester that would be produced by refluxing this acid with this 1

alcohol.
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Form VI Chemistry 2004 Trial Examination

Marks
Question 23 (7 marks)
Over time, the definitions of acids and bases have been refined. Using the historical 7
development of ideas about acids, valuate hdw advances in scientific understanding
changed the direction of scientific t g.
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Form VI Chemistry 2004 Trial Examination

Section I — Part B (continued) ( /e / 5 , %W;ZL

Student Number

Marks
Question 24 (5 marks)

A student was investigating the acid/base nature of salts, by adding the dry solid salts
one at a time to water and then testing their pH.

When he did this with ammonium chloride, he noted that the pH < 7, and assumed
that the following action had occurred.

NH,'(aq) + H,O(l) = NHj(aq) + HyO"

(a) Why does the above equation illustrate a Bronsted-Lowry acid, rather than
an Arrhenius acid?
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(b) From the above equation, give one example of an acid and its cdnjugate 1
base, respectively

(c) Briefly outline how you would perform a first-hand investigation to 2
determine the concentration of an acidic substance using a computer-based
technology.
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Form VI Chemistry 2004 Trial Examination

Marks
Question 25 (3 marks)
(a) Identify two metallic ions which are found in hard water. 1
2+ Zz. ‘
4 / ........ ’fL O A~ T PO I
(b) Describe a simple method of determining the hardness of water in a school 2
laboratory.
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Form VI Chemistry 2004 Trial Examination

Marks
Question 26 (6 marks)
2 ZnSes>+ 30, > — P L2 Ors JZSQ@)
While we usually think of the air around us as neutral, the atmosphere naturally
contains acidic oxides of carbon, nitrogen and sulfur.
(a) (1) Describe, using an equation, an example of a chemical reaction 2

which releases sulfur dioxide.
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(i)  Identify a natural source of sulfur didxide. 1
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(b) (i) Describe, using an equation, an example of a chemical reaction 2
which releases an oxide of nitrogen.
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(ii) Idenﬁfy a natural source of nitric oxide (NO), a gas that is capable of 1
destroying ozone, and is involved in the production of photochemical
smog.
....... / LXEDPR
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Form VI Chemistry 2004 Trial Examination

Section I — Part B (continued)

Class
Student Number
. | o : . ’A“,\ 5 Jr Marks
Question 27 (4 marks) @/ J"%Mﬂ (’W‘“W& %/ f = F/
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(a) Discuss the coggitions under which nuclei are stable. ng T ‘02') 2

oo madsawe (Z282) 2

(b) The two equations below represent the formation of significant artificial 2
isotopes:

98 1 99 99 0
» Mo+ n—,,Mo—,;Te+_|f
YN+ H-'.C+;He

Tc-99 is the most widely used radioactive isotope for diagnostic studies in
nuclear medicine. C-11 is incorporated into organic compounds and used as

N B Wisﬁon tomography (PET).
..’.. Discuss thé production pf commercial isotopes using these and / or other
ne es. A
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Form VI Chemistry 2004 Trial Examination

Marks
Question 28 (6 marks)
Galvanic cells were constructed using the metals A — E and the voltages measured
under standard conditions. The results are shown in the table below.
Cell reaction E°en/V
A+ B" 5 AY +B 0.98
B+ D" - B* +D 1.05
2C + B* —» 2C" + B 1.68
B+ B — B* + B 0.00
B +E* - B¥ +E 066
(a) Draw a labelled diagram of one of the cells used and identify clearly the 3
reference cell. ; — ~
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(b) Explain what is meant by standard conditions. 1
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Question 28 continued on page 21
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Form VI Chemistry 2004 Trial Examination

Marks
Question 28 (continued)

() Construct a table of standard (half-cell) potengals from the data collected. 1
ES, IV

+e =
A%+ 2 = A -0.98
A TN O
E.z++22:_ = = +0 .66
D r2e = D +1. 085
(d () Identify the best reducing agent. 1

(i)  Identify the best oxidising agent.
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Form VI Chemistry 2004 Trial Examination

Marks
Question 29 (8 marks)
Polyethylene is a chemical which has been of significant commercial importance in
the past fifty years.
(a) Outline the major steps in the industrial production of polyethylene, from the 3

raw material used, to the finished product. :

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

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

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

(b) Many commercial polymers are produced by the modification of ethene
molecules, such that a hydrogen is replaced by a side group, followed by a
polymerisation reaction.

(1) Identify one such “modified ethene” uonomgh, either by its common 3
or systematic name, and using complete structura ula, write an
- equation to represent the polymerisation reaction, using thxee _
monomer units. N\
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Form VI Chemistry 2004 Trial Examination

Marks

Question 29 (continued) A/ /\J 5 \
(Y

(i1) a use for the polymer you have identified, in part (i), in 2
s of its physical or chemical properties.
CD ....... 7 i T

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

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