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In 2007, 25 candidates sat the Chemistry examination. Paper One assessed Knowledge of subject
matter and Scientific processes and was of 2 1/2 hours in length. This paper was of the usual format with
10 multiple-choice questions and eight short-response questions covering all eight syllabus topics.

Part B of Paper One contained four Scientific processes questions assessed by applying specific criteria
to each question.

Paper Two assessed Complex reasoning processes, with candidates being required to answer all four
guestions. This paper determined the levels of achievement from Sound and above. Candidates must
attempt Paper Two to be considered for these levels of achievement.

The table below shows the exit levels of achievement awarded for each of the last five years.

Number Level of achievement
Year

who sat VHA HA SA LA VLA
2007 25 0 5 11 7 2
2006 50 2 10 20 12 6
2005 33 2 9 9 6 7
2004 48 0 12 14 9 13
2003 74 2 14 29 16 13

The results in 2007 reflect declining Senior External Examination enrolments rather than being a result of
examination difficulty or length. The comments in this report will refer to the weaknesses in candidates’
knowledge and in their responses to questions. The overall results were disappointing, with no
candidates achieving an overall A standard in either Part A or Part B of Paper One. The few who
achieved an A standard on individual questions showed serious deficiencies in other questions, often
with variable standards.

Queensland Studies Authority, Ground floor, 295 Ann Street Brisbane. PO Box 307 Spring Hill Q 4004.
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Paper One Part A— Knowledge and simple application

Multiple-choice questions

The correct response is shaded.

attompted | A ; c D
1 25 7 15 2 1
2 25 2 1 4 18
3 25 12 1 10 2
4 24 14 8 0 2
5 25 20 1 4 0
6 25 6 1 1 17
7 25 4 4 6 11
8 25 15 4 2 4
9 25 6 12 6
10 25 1 18 4 2

The question topics that were poorly done were:

« Question 3 Mass of one molecule of a substance (not one mole)
« Question 4 Recognition of an oxidation-reduction reaction

« Question 7 Preparation of hydrogen in the laboratory

« Question 9 Factors affecting equilibrium position in a reaction

This represents an improved result on multiple-choice correct responses compared to 2006.

Short-response questions

This was the main part of the examination where candidates must demonstrate knowledge and
understanding of the eight syllabus topics.

Question 11

Question 11(a): Few candidates gave units. Note that atomic mass units are not grams but amu.
Question 11(b): This was reasonably well done.

Questions 11(c) and (d): Few candidates mentioned noble gas configuration though the concept of the
octet seemed to be generally understood.

Question 12

Questions 12(a) and (b): These were reasonably well answered, but few candidates had any success
with Question 12(c). Most tried to use the gas laws.

Question 12(d): Few candidates mentioned “solute” in their definitions.
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Question 13

The purposes for a salt bridge were only partly understood. The oxidation numbers of chlorine and
phosphorus were reasonably well understood, but the value for mercury which is per atom was poorly
determined.

Question 14

Organic chemistry seems to be difficult for many candidates. Several had difficulty expressing the
meaning of saturated and unsaturated even though they seemed to understand the concepts. There was
confusion between hexene, cyclohexene (as mentioned in the syllabus practical testing) and benzene in
Question 14(b). Few candidates, if any, suggested preparing ethanol by fermentation despite being
asked for large-scale preparation. Most suggested hydration of ethene, which received some credit.
Question 15

This question was fairly well handled, although many candidates could not name an acidic oxide in
Question 14(d).

Question 16

Question 16(a): Not one candidate mentioned argon, which is 30 times more abundant than carbon
dioxide. Quite a few mentioned hydrogen, and many listed ozone.

Question 16(c): No-one mentioned temperature; many listed CFCs and lightning. Some candidates said
that carbon dioxide destroys the ozone layer; others merely referred to greenhouse gases.

Question 17

Questions 17(a), (c), (d) and (e): These were handled well.

Question 17(b): There was some confusion between the concept of enthalpy itself, and the enthalpy
changes in a chemical reaction.

Question 17(f): Few candidates could give an example of a reaction involving negative catalysis.

Question 18
Question 18(b): No-one gained full credit.
Question 18(c): Many did not mention temperature or excess solid in the first two items respectively.

Questions 18(d) and (e): Poorly handled. Few candidates gave concentrations of acids or bases, but
rather relied on the concepts of strong and weak.

Question 18(f): This was not well handled and the conjugate pairs in the equation were not fully labelled.

Paper One Part B — Scientific processes

Question 1

Question 1(a): Most candidates realised that the hydrogen chloride gas reacted with the silver nitrate, but
only some could explain the reaction correctly.

Question 1(b): This was generally well handled.

Question 1(c): The usual suggestion was that too much solution would be a physical barrier to the
passage of the gas. No-one mentioned the solubility of sulphur dioxide in water.
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Question 2

Most candidates made some attempt at describing a titration, but there were few responses that did not
have major omissions of procedure.

Question 2(c): This was very poorly answered. No-one mentioned using a primary standard, though one
or two candidates mentioned weighing a solid.

Question 3

This was probably the question in Part B that was best handled, though not all candidates realised the
concentration of silver nitrate is unchanged. Several candidates mentioned the impurities entering the
solution but no-one distinguished more and less active metals.

Question 4

Candidates either made a reasonable attempt or had no idea. Some suggested H+ for Y+ and B (boron)
for X.

Paper Two — Complex reasoning processes

Paper Two contained four questions designed to assess candidates’ ability to use complex reasoning
processes which broadly cover:

« problem solving in challenging and unfamiliar situations
« making logical decisions and detailed explanations
« using either creative and/or critical thinking.

Question 1 (grades awarded: 6 As, 8 Bs, 5 Cs, 6 Ds)

Question 1(a): Many candidates gave no explanation or justification for choosing magnesium.
Explanation or justification is automatically required in complex reasoning questions. All responses are
assessed against the criteria provided in the response book. Several candidates gave carbon as the
response instead of magnesium.

Question 1(b): As many deductions as possible were required to be provided from the given data,
without using other information. This included average atomic mass in addition to the particle
composition, the isotopes, etc.

Question 1(c): Use of references is advised to give a more complete response, and to give ideas for
constructing a good response. Candidates must note the reference/s used at the end of the page. The
expected response should have contained both physical and chemical properties of magnesium, and
particularly the well-known chemical reactions of magnesium. These could have been related to
important concepts such as reducing power, and metal-acid reactions.

Question 2 (grades awarded: 1 A, 2 Bs, 8 Cs, 13 Ds)

Candidates did not clearly understand the identification of organic substances. It was essential, of
course, that candidates worked systematically through the evidence given, and gradually narrowed the
substance down to the three. The complete response is provided in the sample solutions.

Candidates are not expected to consider obscure compounds in this type of question. Many clues were
given, yet they seemed to be ignored.

Some candidates confused the use of anhydrous copper sulphate as an ingredient in Fehling’s solution,
rather than a test for water (which it also stated!). Many made no attempt at performing calculations. This
was primarily a problem-solving exercise on empirical and molecular formulae and structure.
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Question 3 (grades awarded: 2 As, 9 Bs, 9 Cs, 5 Ds)

This extended-response question in the form of a scientific essay was best treated by considering each
gas property one by one, using recognised definitions and then relating each to the Kinetic Theory
explanations. Using examples as suggested would have supported this, and allowed for differences
between various gases to be discussed.

Question 4 (grades awarded: no As, no Bs, 13 Cs, 12 Ds)

This question was challenging, and revealed grave deficiencies in candidates’ understanding of the
equilibrium topic. Many candidates could not distinguish between initial and equilibrium concentrations
as required in the equilibrium law expression. Even the understanding of concentration as moles per litre
was not considered, with many candidates using just molar masses. Some candidates assumed that 1
mol reacted, leaving 1 mol of hydrogen iodide, hydrogen, iodine, etc.

Sample solutions

The sample solutions on the following pages show possible ways of responding to the questions. They
do not provide the only method of approaching a question. Other approaches and problem-solving
strategies would be acceptable. These solutions have been provided as a reference to assist teachers
and prospective candidates to prepare for the Senior External Examination in Chemistry.
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Paper One Part A — Short response

Question 11

{a) Naturally occurring copper was found to have 70% % Cu and 30% % Cu. What would be
the atomic mass of this sample?

Ofermic.maao. = 0:10x 63 + ©0:30x b5 (1)

{3 marks)

{b} An atom has in its nucleus 15 protons and 16 neutrons. What would be the ¢lectron
configuration of the neutral atom of this element? Explain your reasoning.

fnCafo. (5% 25> 2pb 38 3P
(-1 am:ﬁ»ﬂmnﬂ:) (2 marks)

(e} Which element would you expect to have the higher first iomisation energy — sodium Na
or chlorine CI? Explain your reasoning.

O atenw would feouse haﬂm E,
_ﬁmmiﬁﬂnﬁ bthe ceto Ochean CL

{.-EJB-,.: |E) 'E«E. t\?.fm.ai-d tc il 't;a ..... 8':*-*"‘“'
"- o mla,l?_ﬂ_xl mm,ﬂm (2 marks)
T

%& an 27 (to -{aﬂ»—m ceh)
B S
w%n
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{d) Explain why potassium atoms readily form K* ions in chemical reactions, while chlorine
atoms readily form CI ions.

LB o g, Ko o ane atobla

K> K" 107 te the E.Go obf Are .
IC;E iISe

Question 12

(a) What is the mass of one mole of hydrated sodium carbonate crystals, Na,COy, 10 H207?
My =.23-0 X2 +..12e0.x 1.+ (lb=ox3) + 10x18.

i J-i {lmarkg}
et

(b} A compound was analysed and found to have the following composition by mass:
carbon 23.5%; hydrogen 1.9%; fluorine 74.5%.

What is the empirical formula of this compound?

g 8022 O
~> EFR of CHFR, (1) o
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(¢} Hydrogen bums in oxygen to form water vapour:
HoOmL Yooml
2 Hl[g}+ G:':F} — 2 H;Gm;.

If a mixture of 400 mL hydrogen and 400 mL oxygen is ignited, what would be the
volume of the final product and what would be its composition? Assume all volumes are
measured at 100°C and one atmosphere pressure,

Se tetal W booml ; cempiian - SR
o0 mL steovem < ZDquL OX Uy Gorve (3 marks)

{(d) Explain the meaning of the term “molarity of a solution™.

o SOLUTION e
{2 marks)

Question 13

(a) A salt bridge 1s used in an electrical cell. Explain two purposes for the salt bridge.

{3 marks)
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(b} What are the oxidation numbers for the following named atoms:
(i) chlorineg in MaClO,

DG (zxU) = O
e L = A .

(ii} phosphorus in HiPOy

(3 marks)

Question 14

{a) What is meant by the terms saturated and unsaturated as applied to hydrocarbons?

Aokunoxed. Alcs. (Fhery each. >

{2 marks)
{b) Describe the reaction of a bromine solution on cyclohexene. Include the colour change,

and an equation.

Description:

enclebedoma , Qe pmesadel AJC
Equation: (b ouddict Lonn Aeacklen

| Br
O o+ e — X

or CuHg + B,  — G H By (2 marks)
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(¢) How can a large quantity of ethanol be prepared?

_________________ %____.W:_;;m s (i)
[:@1:&]_9“01.) .........
26 HgBH +aco, lfaﬁ

i3 marks)
Question 15

(a) Name a group of elements for which the outermost energy level contains only s electrons,

......... allooll ~metels e Grecp !l
(1 mark)
(b) Name a period of elements for which the outermost energy level contains only
s and p electrons.
L Areond heany e the BT (re L1 —> Ne)
(ER oo dl Aubaas e Noa— A= } (1 mark)
{¢) MName a period of elements for which the outermost energy level contains only s, p and
d electrons.
;ﬁfeuh-ﬂ"u._ AdaS e i o= K
94 3k
{1 mark)

(d) Name one example of an acidic oxide.
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Question 16

{a) List the nmjnr gases in the earth’s atmosphere, Disregard pollutants,

Question 17

{a) State the Law of Conservation of Energy.

Enetgy
enbey WM—»M%E ______________________

(1 mark)

(k) What is meant by the term enthalpy?

)HF -------- O R

;ﬁmﬂ—c‘l—- e I ﬂ.)-d-*ﬂte,.mﬂ (1 ma:rk}
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{c) What is meant by the term entropy?

of

(d) A reaction has a AH® value of <200 kJ mol™. Is the reaction exothermic or endothermic?
Explain.

(1 mark)

{e) Draw a labelled diagram to show how potential energy-reaction coordinate diagrams
change when a catalyst is added to the reaction.

1 Ea without C.Cﬂ-rﬂ.-‘u st

‘::- P-- E-

= ( (2 marks)

i1 mark)

Question 18

{a) What is meant by a reversible chemical reaction?

...... | AeLiusen, fuoctavnda cond b

AL al j;.carr\ﬂ_&u_a_ﬂ.a_i'_ U ll.‘l.é;k]
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{b) Describe the characteristics of a reaction which has reached equilibrium.

(¢) Give examples of the following equilibrium systems. Include states.

(i) A phase ::hangi'.'

____________________ KO ). et 0°C  edc (e
HoOpe) == M0 () (termp
{ii) Making a saturated solution: Wﬁtﬂ%)

.............. NE'er.‘;;.?-..l,;ﬂ}_...f_.f‘.'i)w.ﬁ’fr...{,... ag) t CL (=g) (o8 menklen

(iii) A precipitation reaction:

NE-H:,. Mm»b{a ma {3 marks, l:.m:h)

{d) Name one of each:

(i) astrong electrolyte;

ds

.................. sodium duyclrercicda (ag) eﬁfﬁglm o=
(i) aweak electrolyte:

ecexic acid. (aq) et @E or  NHz ee

(i) a non-electrolyte:

(1% marks, % cach)
(e) For each of the following, name one material with the given pH value,
@ pH=1: Q1M HCL
@ op-s . 0-00im HeL  (0:m HAc § )

{22 marks, '3 ea::h}
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() Use the Lowry-Bronsted concept of acids and bases to label the conjugate pairs in the
equation

HNO4tag) + OH “1ag) = NO 5 0ag + H200)

Paper One Part B — Scientific processes

Short response

Question 1 — Purifying a gas mixture

A chemist has a sample of sulfur dioxide gas which contains traces of hydrogen chloride gas.
In order to remove the traces of hydrogen chloride, the gases were passed through the apparatus
drawn below.

Glass wool

moistenad with

Silver mitrabe
solution

Respond to the following questions;

(a) Give a scientific explanation of how the hydrogen chloride is removed.
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(b) The silver nitrate solution was spread over the glass wool. What is the advantage of doing
this?

(¢) Why is it an advantage to use a small volume of silver nitrate solution rather than a large
volume of silver nitrate solution?

ASSESSMENT CRITERIA
The candidate:
A B c i] E
» responds comectly | « responds comectly | « responds comeclly | « responds comecily | « makes litte or
to all three b all three 0 one or bwo of to one section o atiempt at
sacfions sections but some the three sections | , aempts a the question
+ fully explains the incormect or + explaing the reasaned wih o
reasons for the incomplete reasoning with explanation SUCCESS,
rESpOnses., explanabons SOME SUCCESS. without success.
OR
= responds correctly
to two of the three
sections, and
» fully explains
reasons for the
B MESPONSES,
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Question 2 — Volumetric experiment

A student was asked to determine the concentration of a quantity of hydrochloric acid solution,

In the first instance, a quantity of sodium hyvdroxide solution was available, and it was labeclled as

0, 100 M1,

{a) Describe briefly the procedure whereby the student could determine the concentration of
the hydrochloric acid solution using the available sodium hydroxide. Clearly list the steps
in order and number them.

(b) What are the main possible errors that could affect the determination of the
concentration?
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(¢) How could the student check that the sodium Trydroxide was indeed 0.100 M as claimed?
. Ae |30

-17 -

ASSESSMENT CRITERIA
The candidate:
A B c o] E
+ describes a + iz able to respond s is abde to respond # is able o respond = i unable o
suitable ordered comectly as in A to two of the three to one of the three respond fo any
procaduns Bt with mingr sactions comactly sechions comactly. of tha threa
* acoounis for the mlm bt with minge Sechons.
main possible TiSSIons, efrors or
Brmors m OMISSIoNs,
» ig able 1o give a = i5 abla to respond
suitabie comectly as in &
procadure to for two of the
check the thres items fully.
sodium
hydroside.

Eg___ﬂ_a_mm
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Question 3 — Electrolytic refining of silver

Impure silver can be refined by the electrolytic process shown in the diagram.

Power
Impure :‘B supply @ Pura

silvar El|'|."ﬂr

\

]
Silver nitrate solution

Each of the following questions requires you to give a scientific explanation and to justify your
TESPHONSE,

(a) Discuss the flow of electrons in the complete process,

(i)  Where do they originate?

(i1} Where do they move to?

............ Jo. tha F}&\im (eothode) ...
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{b) Discuss the changes that take place in:

(i) the impure

silver

ASSESSMENT CRITERIA
The candidate:
A B c D E
= i able to « iablelodiscuss |« isabletodiscuss | « is able o discuss + makes Re of no
discuss the flow either the flow of either the fiow of either the fiow of meaningful
of elactrons electrons or the elecirons or the electrons or the atternpt at the
cormectly in all changeas comeclly changes cormectly changes in only question.
three parts in (a) in all three parts in two parts one part
« isable o OR OR
destuss the « responds comectly | « is able to discuss
changes in all in twa of the three ther changes in at
three paris in parts in (a), and least one of the
(b} « isabletodiscuss | hree partsin (o).
the changes in at
beeacst tw of the
thres parts in {b).
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Question 4 — Alums

-20-

Alums are double salts of the general formula

They have very spectacular shapes and are good examples for crystal growing, Aqueous solutions

:{; l‘_sﬂ#}jn ":.rz S-D.i. 14 H;D.

of alums contain the ions of X, Y and sulfate,

Respond to the following questions, giving a brief explanation as part of your response.

(a) Deduce the charge on each ion of X.

3y M e R en 7T

(b} Deduce the charge on each ion of Y.

{dy Name at least three elements that Y could be.

{¢) Name one polyatomic ion that Y could be.

v : NHe
................... Sermerneerndlda,, Lee TN M
ASSESSMENT CRITERIA
The candidate:
& B [H D E
» responds ko at = responds fo at = responds fo at = responds to some = responds o
heast four of the leas! three of the least two of the comeclly bul does sections
five sections five sections frver sections nat give brief incomactly and
cormecily comectly comeciy ndequu!g doas not give
« gives brief « gives brief » gives brief explanations. adequate
adequate adequate adequate explanations.
enplanztions. explanatons. eneplanations.
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Paper Two

Question 1 — ldentification of element by isotopic analysis

Criteria for marking Quesfion 1,  ability to solve problem correctly
ability to reason logically
ability to think critically.

For an A standard: sclve the problem correctly with logical reasoning and critical thinking
in all sections.

For a B standard: solve the problem correctly with logical reasoning in all sections but
with no critical thinking.

For a C standard: demonstrate some attempt to solve the problem with valid
explanations, but without correct solutions in two or more sections.

Fora D standard: demonstrate an attempt to solve the problem, but without success
and/or with invalid explanations.

Write your responses in the space below.

@ 0L o stepeo  CoOrLaln lajwwm — .
thenadene wmd ane Lna-’te»fa.w of

(). Your contd Link the matefam
=g A % zum?
'@‘Q&L C&uﬂdf/b_a:t ‘H-LE
b amehs
R E.- E’mm IEP l‘ii-"r'l. =+ FZE..
Lde @19 x 2. + D=l0 X :..‘.rE' +- c:aux_;;:,
= iBeab + 2:50 + bemb
_ IR LY S 1 B = PV
f_lalw-u mujlaL MM—
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Mg + :Izﬂh*mgﬂfﬂj

e Mgy kaHeeg m&%ﬁ%“* L)

..ﬂ?.....m‘ﬁﬂ._..m.gin”]_...._.m?cé M?sﬂ¢ m
' cendoostion %&% m?{aj - Mea, +le™
R L Ma(g) -"ﬂ3 +.2e
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Question 2 — Identifying an organic substance

Criteria for marking Question 2:  ability to solve problem correctly
ability to reason logically by giving full explanation
ability to use critical thinking
ability to use creative approach.

For an A standard: solve the problem correctly in both parts of the question and
demonstrate two other criteria.

For a B standard: solve the problem correctly in one part of the question and
demonstrate one other criterion or solve the problem correctly in both parts of the
guestion but without demonstrating two other criteria adequately.

For a C standard; demonstrate an atternpt at both paris of the question and demonstrate
valid reasoning but without solving the problems correctly.

For a D standard: make little progress towards solutions and demonstrate invalid
reasoning.

Write your responses in the space below.

BP of gO'C e Aoure o

%?mﬁa ________________ —_— ey Ave o
Mmm% &L oo CHO. W@,

.IM._;
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Question 3 — Common gas properties

Criteria for marking Question 3:  ability to reason logically
ability to think critically.

For an A standard: reason logically and think critically using the Kinetic Theory of gases
fully for the listed properties.

For a B standard: reason logically and think critically using the Kinetic Theory of gases,
but with minor errors andfor omissions for the listed properties.

For a C standard: demenstrate some attempt at the question with some valid
explanations, logical reasoning and critical thinking.

For a D standard: demonstrate an attempt at the question but with limited success,
and/or with invalid explanations and not critically examined.

Write your responses in the space below.
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Question 4 — An equilibrium system
Criteria for marking Question 4:  ability to sclve problem comectly
ability to reason logically
ability to be critical
ability to be creative.
For an A standard: solve the problem correctly with logical reasoning and critical thinking.

For a B standard: solve the problem correctly with logical reasoning but no critical
thinking.

For a C standard: demonstrate some attempt to saolve the problem with valid
explanations, but without correct solution.

For a D standard: demonstrate little or no attempt to solve the problem, without success
andfor with invalid explanations.

Write your responses in the space below.

100 (=Y + X)) = 4

............. &5 (Y- +X) = x
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JLZ'

i JOO — 00K 4 AEXT = 25
e R — 10Qx A+ 100 = O
bx —asx +as5s =0

.......(21 $).(3x.—5)... = O
e Jaﬂa (mh‘ﬂ)

Il

u il

Hy = 0:33 M

"

033 M
-*-‘c?m:v;ﬂhixlé’;’

384 1

Souree umber | Page number
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