2005 Senior External Examination

Chemistry

Chief Examiner Report for Candidates and Teachers

In 2005, 33 candidates sat the first paper of the Senior External Examination in Chemistry and 32 candidates
sat the second paper. The first paper covered Knowledge and Scientific Processes and the second paper
covered Complex Reasoning Processes. The second paper must be taken into consideration for levels of
achievement of Sound achievement and above. Of the 33 candidates, 22 were female and 11 male. There
has been another decline in the number of candidates (2003 — 74, 2004 — 48, 2005 — 33).

The overall results for the 2005 examination were:

VHA HA SA LA VLA
2 9 9 6 7
6.1% 27.3% 27.3% 18.2% 21.2%

These results were better than those for 2004 and were on a par with the 2003 results.

Paper One

Section A (Knowledge, Recall and Simple Application)

Multiple-choice questions Al to A10: the correct response is shaded.

Number attempted A B C D % correct
1 33 9 1 4 19 58
2 33 2 14 14 3 43
3 33 5 2 25 1 76
4 33 7 13 8 5 21
5 33 9 8 11 5 24
6 33 31 1 0 1 94
7 32 2 7 19 4 58
8 33 4 0 3 26 79
9 33 2 4 8 19 58
10 33 7 2 19 5 58

This reveals that the questions poorly done were:

e Question 2
e Question 4
e Question 5.
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Short answer questions Q11 to Q18 (60 marks)

This was the main part of the examination where the candidate must demonstrate knowledge and
understanding of the eight topics of the syllabus. There seems to be some improvement in the standard of
answers in this section, which gave rise to improved 2005 results.

In Question 11, several candidates had difficulty expressing themselves, e.g. in Question 11(a) “an element
consists of one atom” instead of “an element consists of one type of atom” and in Question 11(b) an ion is
“the charge on an atom”. Few, if any, mentioned “chemically combined” for a compound, and several used the
word “mixture”. In Question 11(e), in many cases the only difference stated was that ionic bonds occur
between metals and non-metals, and covalent bonds occur between non-metals. Several gave CO, as an
example of a polar molecule.

In Question 12, since the empirical formula was not asked for, several candidates worked out the masses of
the elements from the percentage composition and approximate molar mass and then calculated the
molecular formula and exact molar mass.

Question 13(b) was probably the question answered worst. Many candidates used MnO, instead of MnO, as
the symbol for manganese oxide and several used Ti as the symbol for tin. E° values were not given.

Question 14, dealing with organic formulae according to classes, was usually either well done or very poorly
done.

For Question 15, the periodic table was fairly well known, although some candidates thought Period 3 was
row 4 of the table. The part handled worst was (e), referring to the simplest oxide of silicon.

In Question 16, not one candidate mentioned displacement of air in collecting the gas. Some described a tube
going to a container, but others suggested placing an inverted test tube over the reaction vessel.

In Question 17(a) most candidates mentioned factors affecting the rate of a reaction and activation energy,
rather than comparing different reactions. Most knew what an endothermic reaction is, but the calculation was
not well done.

Parts (a), (c), and (f) of Question 18 were not well done. A number of candidates answered part (e) by stating
a pH value less than 14 meant that some hydrogen ions were present in the solution. As mentioned in
previous reports, to do well overall the candidate must do well in Section A of Paper One.

Section B (Scientific Process)

Question 1. Most candidates suggested using hot water, but none gave any procedural details such as
stirring, filtering or drying.

In Question 2, very few candidates referred to E° values though other explanations were possible. While most
realised the first three parts involved the reactivity of the metals, few realised that parts (d) and (e) concerned
the relative reactivity of chlorine and bromine. Several showed one or both forming BrCl.

Though some candidates handled Question 3 well, the reactions which could be used to distinguish the
organic compounds were not well known. Since chemical tests were not essential, some candidates
described the molecular shape to distinguish hexanol and cyclohexane, and others assumed that benzoic
acid is a liquid and that ethyl benzoate is soluble in water.

In Question 4, the graph was generally well done, and the time of reaction was correctly read by most
candidates. However, some added the mass gains for successive time intervals in parts (c) and (d).

The first parts of Question 5 were fairly well done but the effect of adding water was not known. Many saw
water as a source of hydrogen for the reaction.
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Paper Two
Complex Reasoning Processes

This paper contained five questions, designed to assess the candidate’s ability to use complex reasoning
processes, and broadly covering:

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

It was expected that candidates would attempt only four of the five questions and would spend half an hour
trying to solve the question and enumerating relevant factual information which would help solve or explain
the situation. Too many attempted all five and failed to delete one. Some initial analysis of the question and its
key words, and planning of answers, would assist in developing better responses. More candidates cited
references, but too many grasped at straws and wrote about irrelevant issues.

Question 1, on gas diffusion, was not a Knowledge question, but sought for candidates to use the given
information on Graham'’s Law and relate it to knowledge of gas density, molar masses and so on. Because of
poor algebra and mathematical techniques many candidates failed to solve the problem. There was no need
to work out the density of each gas; many tried this way with all sorts of errors relating to conditions and molar
volumes, and even gave an incorrect formula of oxygen. Some general comments relate to this question:

(a) Do not round calculations continuously, only once at the end.
(b) Check transcriptions of values from calculators to paper.

(c) Be critical of the answer obtained — is it reasonable or even possible? (0.01g for a molar mass is clearly
impossible).

(d) If a text book is quoted, give the reference; many quoted the density of oxygen, but did not state the
conditions or the reference.

(e) Many did not understand inverse proportion and the significance of the square root.

(f Units for rate were not needed but raised interesting speculations.

(g) Some candidates attempted to use the gas equation PV=nRT without success.

(h) It was good to see from one candidate R;d; = R»d».

The correct answer was 288 gmol™. This is hardly chlorine and bromine as guesses at identifying the gas.

A sample solution is given in the worked solutions.

Question 2 related to whether there was sufficient heat released from a piece of sodium reacting with
ice/water mixture to melt the ice. The question is clearly related to Hess’s Law. A good candidate would first
attempt to write the possible reactions occurring and then calculate the heats involved. As expected, too
many guessed that there was enough heat to melt the ice, and then had trouble finding the final temperature.

A candidate sample answer which was awarded A contained a correct solution with good reasoning and a
well explained response (see Sample answer for question 2 on pages 18 and 19).

Question 3 required the candidate to gather data or predict data on two oxides, fluorine oxide F,O and sodium
oxide Na,O. It was not expected that candidates would know this information but that they would seek
reference material and analyse the types of bonding/structure and hence, possible properties. Many could
give physical properties and bonding, but were at a loss to predict/find any chemical properties. There were
far too many who talked about fluorine and sodium instead of their oxides. For the record, neither are very
stable. Of course, Na,O reacts vigorously with water to produce NaOH. F,O with water produces HF and O,
Many candidates said F,O was insoluble in water because of the covalent bond. Others said F,O was polar,
therefore water-soluble. Virtually no one suggested (critically) that it might react.

Please note that there is little merit in listing dot points or facts without any explanation or justification.
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A candidate sample answer which made good use of available reference material is given (see Sample
answer for question 3 on pages 20 and 21).

Question 4 called for evidence for the existence of ions in solution, not merely the formation of ions or just
theory considerations. The question does not concern ions in solids and their consequent lattice structures
and high melting properties. Issues which could have been considered included:

dissociation into ions (really theory but it defines the issue)

electrolytes and conductivity

the working of electrochemical and electrolytic cells

acid/base phenomena with ample evidence (by diagrams, experiments, theories explained)

speed of reactions — ionic ones are really fast

2L T o

may be (but unlikely) abnormal BP/FP results compared to molecular substances in solution (open book
may reveal this)

7. could use types of reaction such as neutralisation or precipitation
8. even analysis of metal ions, either cations or anions.
A good candidate answer is given (see Sample answer for question 4 on pages 22 and 23).

Question 5 sought to explain the phenomena occurring during a space shuttle blast-off. Parts (a) and (b)
concerned the common misconception that all the white smoke during take off is steam from burning
hydrogen and oxygen (or air). Reponses should have been directed by the guided questions asked. Only brief
but succinct answers were required.

Question 5(c) required careful thought with creative and critical thinking coming into play. There must be a
reaction between aluminium and ammonium perchlorate NH,CIO4, the powerful oxidizer. Otherwise why are
they there?

Suggestions would be:
(1) Al+ O, — Al,O3 a fine white powder, or
(2) Al + Cl;, (from NH4CIO,4) — AICl3, again a white (and volatile) powder, or

(3) Some reaction between Al + NH4ClO,4 but doing more than just making Al (ClO4)s — yes, the correct
formula given by a couple of candidates. Too many suggested NH," reacting with O, to give all sorts of
products, N,, NH3, H,, etc. but no mention of the role of Al.

This question inclined to open-endedness was there to make candidates think and apply their chemistry. It
worked really well from mere nonsense to some very thoughtful responses — a typical good candidate
response is given, but possible products were not suggested (see Sample answer for question 5 on

pages 24 and 25).
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Sample solutions

These sample solutions show possible ways of answering 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 teaching institutions in their preparation of candidates
for the External Examination in Senior Chemistry.

Paper One

Part A: Knowledge and Simple Application
Multiple-choice keys

Question 1 D Question 6 A
Question 2 B Question 7 C
Question 3 C Question 8 D
Question 4 A Question 9 D
Question 5 B Question 10 C
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Short answer (60 marks)

Answer all questions (Questions 11 to 18).
You must show all working.

Answer in the spaces provided.

Marks are shown for each question.

If you need more space for a response, you may continue your answer on pages 16 and 17. Make
sure you label the page used with the question number that relates to your answer.

Question 11

(a} Explain the difference between an element and a compound. Tlustrate your response with an example of
cach,

aq . Noa eXew — te —> Na.. B
gl L ok tle = RT Lenv .

(¢) List the type and number of subatomic particles in the atom represented by K.

(1% marks)
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(d) Draw the electron dot diagram tor the water molecule.

HX Os* (MHOH

(2 marks)

(f) Name a polar molecule other than water.
C. .......
{1 mark)
Question 12
(a) A cylinder holds (.130g of ethane C,H;.
{i) How many moles of ethane are there in the cylinder?
130
12 = 0:00433 mo)
-30 afmal” -3
___________ 8% 433 X107 mel
(114 marks)
(i) How many molecules of ethane are there in the cylinder?
3
0-00u33 x b-02 x107 = _a-bl x10>
(114 marks)

(iii} The ethane gas empties into the atmosphere at 25°C and standard pressurc. What voelume of gas
would there be?

Ce 000433 wnol  Aao. velurme of A4S X 0-00433 L
= 1obmbL

{2 marks)
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{b) What mass of pure anhydrous sodium carbonate would be nceded to react with 0.124 mol of pure
hydrochloric acid according to the equation

Na,CO, +2 HCt — 2 NaCl + H,0 + CO,
(O~ 12y mel

O ”‘&zws =

hydrogen 6.7% and oxygen 53.3%. lis approximate molar mass was 182, Calculate its molecular formula
and ¢xacl molar mass. Show all working clearly.

(2 murks)
o,

{c} An organic chemical was found to have the following percentage composition by mass: carbon 40%,

A%k = %'—’ 32333 N I
H bTfe mpas= &-'il"—'B'? 2
o 53.3], = 533 _ 3.3 |

= EF. = CH,O  (EFM = 30) .
- MF < (EF) X b .

- n h ' o
AND Ko 2ocackt amslar meno o BOg ...
(2 marks)
Question 13
(a) What are the oxidation states {or oxidation numbers) of chlorine in the following:
{iy Clatom in chlorine gas C‘L
___________ Ox. AXaXe =0  (awn flemend)
{(ii) Cl atom in hydrogen chloride gas
OX. akoXs of CL Lo -0
(i1i) Clion in sodium chloride
Oxe Aoste &f CU O |
(iv) Clatom in potassium chlorate KCIO;.
_______________ K=tl, 0=-2 . & ="t
2 marks
P/LQ.CLAL Ao - ol " eoC, /Q;k:dxﬂ.J ( )
orde  cloose O 'L_,Qrﬂ.ée: B o divneo
o the Aosva o W (1]
el Sovn
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(b) Tlsing half-reactions, write and balance the nel equation between tin (IT) jons and selid manganese (IV)
oxide m acid solution forming tin {IV} ions and manganese (II) ions respectively.

Mn0g 19 + BT+ DT s M+ 2H, og) TEbtea
-I_Q,H (Qmarks)
Addk.  Sn L%)+ MOz 4 + I-}H(q%)—ﬂ Sn(%)—f— Mr\[“‘g O

(¢} A curreni of 0.100 amperes flows through a sofution of copper (IF) sulfate CuSOy for 100 minutes. How
many grams of copper will be deposited at the cathode?

Mgy t 2eT o Cale) ,
Quo,n'hh“ﬁFe‘Wz Lt = 01008 x 190xbo 4 = booC

= _boo {&U)cwda)
| Ghsoo . (feraday)
Box 2ele o lw(es-s?)w _____________________________________
o L = b 3.5 X beo - - {2 Il’lﬂ‘l’kh)
Question 14 Cor- X X 9bseo ~ O<197%

Draw the full structural formula for cach of the following named substlances. Use the space provided. There is
no need to draw electron dot diagrams.

{a) cthene (cthylene)

H H
™~
H
H

(b} 1-butanol

(¢) propanal (o QLM\A-&.OLIL.)

H H 0

b 7
H-—-C—- C~ C

1 ] N

H H
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(¢} propanonc (cn., Aarcemr)

e
H —%-—c—g—H
H H

(¢) cthyl cthanoate (ethyl acetate) (UW'» .uﬂ:u-\..)

o Q poy
h-C—C—0= ¢ &=H
H H
(the ooxek  (the et

{t) sedium methanoate (sodium formate)

O

] —
(No) (H-c—0)
{2) poly (vinyl chloride) (o \a.a«b.a».«w» wee - ¥ —u-wmdi cblsricle

M)

. e
£ i- o)
wo H TV

(h) cis-butene

(i) 2,3 dibromopentane

1, &S o
I z |
e Fs ? ?J__“qu-_c‘:'S‘_H
i
H H H+ H H

{9 marks, 1 each)
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Question 15
Answer the following questions concerning the Periodic Table and its clements.

(a) In which period of the Periadic Table is sulfur located?

Hind, poved
(1 mark)
(b} 1n which group of the Periodic Table is germanium located?
___________ ghew LY
(1 mark)
(c) What is the electron configuration of the third element in Period 3?
Mo isr28?2pb 38R
(1 mark)
(d) Use the Periodic Table to determine the number of valence electruns in chlorine.
(1 mark)
(e) What will be the formula of the simplest oxide of silicon?
(1 mark)
(f} Would the axide of aluminium, AlO;, be acidic, basic or amphoteric?
a
(1 mark)

Question 16

(a) Describe how a small sample ot carbon dioxide gas could be preparcd and collected in the laboratory.
Give the reaction and how the gas is collected. No diagrams are nceded.

. Predoored.. Prernv. AL HCL. %M&M%Os ()
Lot + AHA — (Cacl, + COu + H, O . ..

{1 mark)
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{c) Describe how you could prove the collected gas was carbon dioxide.

(1 mark)

{d) Identify two ways in which carbon dioxide 1s important for human welfare.
aﬂ/\.)zf Toaser O«is{ohmw
L2q e pitnguicding omakeededl
(1 mark)

Question 17

(a) Explain why some chemical reactions are very fast and why others arc quitc slow,
U»ﬁ«ﬁwx ,&c‘wﬁ- «EM ackiarodton.. mw ...................

WMMW )

Shers Seockilon o /EMQ 'eu-aag\, z'-‘/"m.‘)—o—&a-e
el Aopand ,Eﬂfmhﬁ% St A FA&“L c,,uiﬂ% (2marks)

(b) What ts meant by an endothermic reaction? Give one cxample.

(2 marks)
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{c) Calculare AH® for the following reaction at 25°C:

given the following reactions at 25°C;

-

CEN) + % 02(2:'} - CO(H)
Co=0yy — 0Oy, AH” =-393.2J
Cco,, + ‘/202(8) = CO,, All° = =282.8kJ
o
Rrotree 1) CO0p — cot+ KO, oH = 28528 BT
N O
LGdALng G+ 50, w» CO OH = -393.2+ 282:8 &J
= —||Qoq_&j" {2 marks)
Question 18
(a) Write the ionic dissociation equation for sodium hydroxide in water.
solution.

. NaoHg) + H Q.=  Na'(ag).t. DH (ag) ...

- £X)

(b) 8.0 g of sodivm hydroxide were dissalved in 750 ml, of aqueous solution. Calculate the molarity of the
8:0g NeOH = "5
LT

{1 mark}
= O-200 mol
0= 200

= 2200 g1~ 2 60267 mol LT
{c) Calculate the concentration of the 1ons causing the alkalinity,
Le.tﬂ'-t[OH'J

Co=.. 0267 mal L7
{d) Whal is the pH of the solution?

(1 mark)

OB = — Log [oHT) = = Log (2:b1x007 ). = 0-573. ..

e pH= %~ POH = 14— 0:.573 & IS4

(£) Arc there any hydrogen ions (H' or H3;0™) present in the solution? Explain.

(2 marks)
S, ey ihoscioktin of H,0 = AT o

(2 marks)
{f} An aqueous solution of ammonia can be classificd as a Bronstcd-Lowry base. Show this by means of a
suitable equation, clearly showing the conjugate pairs.

End of Part A
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Part B—Scientific processes

Section B assesses scientific processes, reasoning based on the eight syllabus topics and practical
work.,

Section B is worth 30 marks.

Answer all questions,

Short-answer guestions (30 marks)

Question 1 —~ Separating minerals

A mineral called gay-lussite, named after the French 19™ century chemist Gay-Lussac, is a mixture composed
of calcium carbonate (limestone) and sodium carbonate (soda ash) and water.

some propertics of calcium carbonate and sodium carbonate are given in the table below:

Property " Calcium carbonate Sodium carbonate
Metting point I Decompases at 825°C i Melts a1 851°C
Solbiliy inwate ol | TgMCOmLat0cC
459100 mL at 100°C
*Solubiity in aicchol Cnsoluble s
| Solubilty in hydrochloricacid | Soluble freacts) " Soluble (reacts)

Describe how you would separate the twe substances from the mincral gay-lussite. Give details of the
procedures, and make sure that you recover the two mineral samples.
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Question 2 - Predicting chemical reactions

Predict whether chemical reactions would occur in each of the following. Where a reaction (or reactions)
could occur, write a balanced equation for each reaction, and give a reason. Where no reaction could occur,

write no Teaction and give a reason. Eo t’a.bft.ﬁ.d meed ol be u.a.ﬂ_d.; d/vbﬂ?t ach Ulﬁ

(a) zinc 15 added to an aqueous solution of silver nitrate (AgINOs).

Zn. &-A%NOE, LT 2 (”Oa) = Jﬂ% ..........................

____________________ fwnc%tomeﬁlsm%‘)

(b) zinc is added to an aquecus selution of iron (]I) sulfate (FeSO,).

P —2e — 2T £ = 4+0-.7bVv
Fey2e -3 Fe E =-0= tw.v’

Lo Py e o et e B 0232V (s‘f*mfonex)u,s)
{c) excess zine is added to an aqueous solution of iron (III) sultate (Fe(804)3).
Fe*f v o = R™ °= to. 17V

B e T -kl g"— T [N
2 AR Za T ARt ET= 41253V sﬁﬂfen_%99$)
{d) chloriong is added to an aqueous sclution of sodium bromide (NaBr).
Qat e =2 AT E = 4136V
:zsr— -2¢ — B, C = ~1-0bV
F ABr = A By gVe4-0-30V "'{‘,'s'sowﬂan'e-cxos)

{e) brommc 18 adc?- d to an aqucous solution of sodium chloride (NaCl).

(.C.*.—).... _
e N o V‘ea‘c‘h‘oh ( 6 marks)

Question 3 — Distinguishing organic substances

Distinguish between the following pairs of organic substances using any knowledge, reasoning or suitable

tests. e oats _?.. “"‘gﬂ Eg,ﬁlqgg.x;! 3
() cycluhcxanc and hexanol A cdoao B + -
;?, M‘& e Ao kes. 'bem (mse-&.\.b—tn. Ve zﬂmﬁ's@l)

oR EotlLdio okl e$ ohecs Ve R encidon od rﬁ/cs

(3 marks)
(b) benzoic acid and ethyl benzoale
_Cloveifreadier ag < arie acad Ve Rodieth,
OR oeld teata og. PH ede  (oMglL acdd Ve mene T
R Okt o wodes. — seme aslule Ve tlovdimess

spp——

9# M‘L/ (3 marks)
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Question 4 — Reaction progress

A 25.0 g sample of powdered iron was heated in a crucible with & Bunsen burner for 10 minutes. After the
crucible was allowed to coel, 1t was weighed to determine the increase in mass of the iron. Then the sample
was heated again for another 10 minutes, allowed to cool and weighed apain. The process was repeated a
further six times until 8¢ minutes hcating had been done.

The following masscs were recorded at the comresponding time intervals:

Time (min) 0 10 20 30 40 50 60 70 80
Mass gainad by sample (g) 0 LES 80 88 9.2 2.3 g4 84 94

{a) Plot the ingrease in mass in the iron against time elapsed on the graph paper below. Make sure you draw a
tidy, fully labellcd graph in pencil.

e
91
<
kN
b}
Mmolag
gained 5
by
Sq,mfale Y
)
2 B
i .
F g
! t _ . ]
O 1o 20 3 uyo Fo  ha To  FO {2 marks)
Time {m{n)
From your graph, answer the following questions.
{b) When was the reaction complete?
ﬁ&xwm50+60mm7 ok bOomim
{1 mark}
{¢} What is the final ratio of the mass of the original iron to the mass of the praeduet? Show your working.
Moo @80 o o727

| Mane prodact  3hel

k)
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{d) What ratio would you get if you stopped heating the sample at the end of 20 minutes?

Question 5 — Changing equilibria

The Haber Process for producing ammonia may operate at 200 atm and 500°C with an iron catalyst or with a
mixture of metal oxides as the catalyst.

N, ,+ 3H, , ==2NH

2y

AH®= -92 kI

g

What effect, if any, would each of the following have on the equilibrium — that is, on the amount of ammonia
present when equilibrium was restored? Justify your answers.

{a} Increasing the pressure to 400 atm.

NHs
(6 marks, 2 each)
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Sample answer for question 2
HAH

Question 2 — Sodium reaction and its effect on ice

Criteria for marking:  ability to solve the problem correctly/
ability to reasan logically by giving full expla}éan
ability to use critical thinking {/

ability to use creative solution
For andard an this question: solve problem correctly and demonstrate two other criteria.
For a B8tandard on this question: sclve prohlem sorrectly and demonstrate one other criterion.

For a C standard on this question: some attempt at the question with valid reasoning but without
correct solution,

For a D standard on this question: little progress towards a correct solution and with invalid
reasoning.

Write your answers in the space below.
) .Z_/.Vér.;s;u ..f.;..X/?é.C%f}. - :@%.@/??qg} ? Ay N354T

fﬁié‘?a)/ ,JMMIW Lr)

ﬁ@ @/O?m w@; 7 YA .
i e i e [t o A ooy O 10 ol

7/ e /\::a:c/ oA O o0 e o O,

| predics &:0/0% ks / 60 ot 54
pwles / /,7’/_.,,//‘ EAUNN NG //:-C]A/?Mf/écfj N

) a/awa/" 2T eles (B9 ets 0 Cr0p Lot
S 2% /fon’?cer/ - ﬁ:@f@.?wv/ﬁéf LL = w2 Gld]
f&,( Lol Kl - 2 78’% //"’&)
L AEGy Ao

506, 4E

\'.
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- S {/{DC/E(GG&/ 2/ /éf

s /@ /fmf/c:m apes. m/ /acéce:
_______ ‘6‘{}@?9«/.4....@w%‘..__.f&ay pA //J e

________ d)fﬂo\/é /Céwf/wf"w/)&//f/

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

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

W/// /*mfw/h el /

o fw/f*ﬁ s fﬁﬂ M;'/fcr{]ff[;;_aa-f/____.._

/@/ /i c/‘r:’é/pe LA ,/ / 7 ”;/fr{?r /p/f

____"__’..,_H_f/é?/? e J&/ﬂ’” /ff‘ i w’d;
,5—‘%;&/9/,4 | f
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Sample answer for question 3
HA_”

Question 3 ~ Oxides of fluorine and sodium

Criteria for marking:  ability to find differences
ability to use critical thinking
ability to reason logically.

For an A standard on this question: able to give fult account of differences and explain logically and
with critical thinking.

For a B standard on this question: abile {o give four correct differences with fogical explanations and
some criticai thinking.

For a C standard on this question: able fo give two correct differences with some logical
explanations and some critical thinking.

Fer a X standard on this question: aittempt made without success or logical reasoning, and with no
critical thinking.

Write your answers in the space below.

Althowgh both Flocone. and -sm’/m? }%mf;
C\X/dﬁ" WJ//ﬁ Q/’/)’?//cair /@)/777&/?5 (F’? _____________
N8O rEspechely) e 9@ g
Aerens, both. {ﬁfﬁ?/(’&// ' and. pb Fok m/zj
Llhiga fhe 2 compoory
The flovre oxide. mckaole s el
}Jfo 2 F aboms < /1 Ox gD Som. .
XIS HhesE . EEEAS 2 I ot nm rekals
e fb 1%, L/LW,:?Z Xk )\(,ﬁ\)(z// @-’" /ﬁ/’/?:{d
6 covalent YEordire of e 2 q:/é/m”/?% B
e molecoes. ;J/z? covalentty bonda] ey
L floonn? Onigle pbold et fe. . verg
80094’ Clectical conoctor. nhen 0. Sold
Or el Skake as. #e rulecoles of the
COMPONG ST r Xl R cwad. 1708 1 10
Qe Z eI cﬂ/ﬁ?ﬁ@m o ons o, fy e
hopge, Becuese o 3 m//c «Oxydf el o
ngé“@/) Here 15 c?cr(?’ C/” 3/“52:6* At He

Yo




21-

2005 Senior External Examination in Chemistry
Chief Examiner Report for Candidates and Teachers

o Wﬂ

¢ Lo molbcoe s PoRr cnd ...__ifJéZ/__‘/Cf/;‘S._SZ?/ﬁ@__xk? .
e hafer and ether gl SHSRINGES. Fournne oxge
s il also. bave fow meltuag <iid. Loling pels
Wk Are. ave fo 1he |NEEk  (nkar ekl x%/CES
of cordlent bonds Becavse of s e 0 il
be very Soft insohd. Joms and il be &
o Lt compounid. non ety ovfies dre

ohic 1Y <o lution. & Omaluce
acichic 1 SCIVTHON. & (o FLONS.

Sedivm. oXde. havever 1S A5 10niC cmpeor|
¢ bevause itis Rormiad fon e jommng of &

EIALANA & 00 s]. Wieh  DAGeS i) WAter

B poeld B oisseoaate o 2ne T Grd

S%  awe Hheve e ons i

CTohon, this. oxiol€. iy ack 95 G RER
Gecholyte. BEQUR. of the. high. degrie of
Glecronitialy S e oxygen. 8 e o)

aAeGrae of +Hi2 Sah o), e mel; )Oj.,{).@mh@}?

¢ S@C?W/??..../&ﬂi“/e..mcé; e higher __fng/;) oﬁ@/‘ | 'g
SOMC UES pith #8588 smglias Elechonsgim
clifererce Déty A,.ﬂ,/@?gﬁ%ﬁ%ﬁ?ﬁﬁéfﬁ’bﬁﬁn.,Zf’aj

/RO )\ B ond .uc_i-,___,.@J.e.c:.d’n'_c_ff@,..t)i__w.ff_l |
Cend mﬁgﬂkggg%@%gs@ua. o prolfen clu€ to e
Ve (003, et DAE gk mglhig 4 LGl
berts dvZ to Shong Fogids in e ionic ke

w72y W B0 hord . Dok vepi botie arpeonds
[Melal oades qre basic e [ )
& coloma/my = PTAdUe OH” eng ! ) KV ‘7‘%/

0 R l—




-22-

2005 Senior External Examination in Chemistry
Chief Examiner Report for Candidates and Teachers

Sample answer for question 4
HAH

Question ¢ — Existence of ions in solution

Criteria for marking:  ability to be thorough
ability to justify selections
ability to communicate effectivaly
ability to be critical
ability to be crealive.

For aff {andard on this question: a thorough treatment, with full justification and effective
communigation,

For a B standard on this guestion: fewer examples given, but with justification and effective
communication,

For a C standard cn this questian: some attampt at the question, with some correct claims, but
without evidence of critical thinking and with limited justification.

For a D standard on this question: some attampt at the question without correct evidence.
Write your answers in the space below,
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Sample answer for question 5
HB_”

Questmn 5 - Space shuttles blast-ofl‘

Criteria for marking:  ability ta be analytical
ability to be creative and critical in thinking
ability to reason [ngically.

For an A standard on this question: abiiity to analyse all the given information correctly and find
logical and creative solutions.

f andard on this question: ability to explain the rocket exhausi chemistry, without analysing
@ given information.

For a C standard on this question: some valid and correct scientific explanations but without full
analysis and without critical thinking.

For a D) standard on this question: fittlle progress in finding a valid explanation.
Write your answers in the space below.
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