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Section I
Total marks - 90

Part A
15 marks

Attempt Questions 1-15
Alow about 30 minutes for this part

Use the multiple-choice answer sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample 2+4= A 2 (B) 6 < 8 D) 9

LwO @ OO O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the

new answer.
Hwe WM OO O®O

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows.
- correct

4

@I WM 0O OO




Ethylene serves as a monomer from which polymets are made. The correct structural formula for
ethylene is:

(A) CH,CH, =CH,

(B) CH, =CH,
(C) CH,CH,
(D) CH, =CH,

Which of the following molecules is an example of a condensation polymer?

(A) Teflon

(B) Cellulose

(C) Polystyrene

(D) Poly (vinyl chloride)

The comrect IUPAC name for the following alkanol is:

R

l
H~-C—-C—C—C—C—C—C—H

I I I i l I |

H H H H H H H

(A) S-heptanol
(B) 2-hexanol
(C) 3-pentanol
(D) 3-heptanol

Which statement concerning galvanic cells is correct?

(A) Reduction occurs at the anode.

(B) They are also known as electrolytic cells.
(C) The cathode is assigned a positive charge.
(D) An external power source must be present.

Which acid is not found in either food, drink or your stomach?

(A) 2-hydroxypropane-1,2,3-tricarboxylic
(B) sulfuric

(C) acetic

(D) hydrochloric



A group of students carried out an investigation to compare the ability of different types of
radiation to penetrate target materials in a vacuum. They used a computer simulation to carry out
the investigation. In their investigation they selected a number of sources that emitted different
types of radiation and measured the radiation count a distance of lcm from the source. A time of
10s was allowed for each count. Different materials were placed between the source and the
counter, a distance of 0.5cm from the radiation source. Each sample of target material was

0.10mm thick. The students recorded their results in a table.

Alpha radiation | Beta radiation Gamma
A source source radiation source
No target 728 791 762
Paper 9 787 746
Aluminium 3 656 733
Gold 0 152 710

The students also measured the radiation produced by a cobalt-60 source under the same
conditions and obtained the following results:

793
780
746
714

No target

Paper
Aluminium
Gold

From this information it is reasonabie to conclude that the cobalt-60 was emitting:
(A)
(B)

(©
)

The equation for the production of the transuranic element plutonium (Pu) is:

alpha radiation

beta radiation

gamma radiation

either beta or gamma 1adiation

238 241 1
U + X = 5, Pu+ ,n

Species X in this reaction is:

(A)
(B)
©
)

Which of the following scientists did not contribute to the historical development of ideas about
acids?

a neutron

a proton

an electron

an alpha particle

(A)
(B)
©
)

Davy
Arthenius
Lavoisier
Dalton

Which of the following is the conjugate acid of H,PQ;?

(A) H,PO,
(B) H,PO,
(C) HPOX
(D) PO}



10.

11.

12.

13.

14.

15.

25 mL of a solution of H,SO, that has a pH of 3 is pipetted into a 250 mL volumetric flask and
distilled water added up to 250 mIL. What is the pH of the diluted solution?

(A) 05
(B) 45
<) 4
D)y 5

Acid strength is a measure of the:

(A) concentration of an acid solution

(B) extent to which an acid neutralises a base

(C) extent to which an acid ionises in water

(D) number of acidic protons present in the acid molecule

The formation of a coordinate covalent bond dees not occur in which of the following molecules?

(A) ozone

(B) oxygen

(C) hydronium ion
(D) ammonium ion

Chemists are employed in industry to monitor and manage industrial processes. There are many
aspects to the role of the chemist. Which of the following is NOT a role performed by a chemist

working in industry?

(A) The chemist ensures that the 1aw materials meet specifications and they do not contain
impurities that would upset the process.

(B) The chemist ensures that the products are sufficiently pure and free from dangerous
contaminants.

(C) The chemist ensures that the products are sold in an ethical and environmentally responsible
manner.

(D) The chemist ensures that the workplace remains safe and healthy.

Atomic absorption spectroscopy (AAS) would be a suitable method for determining the
concentration of:

(A) Phosphorus in detergents

(B) Ethanol in wine

(C) Mercury in fish

(D) Nitrogen in fertilisers

During the tests for biochemical oxygen demand (BOD), a sample of water is kept in the dark for
five days before being tested for its dissolved oxygen level.

What is the purpose of keeping the sample in the dark?

(A) To prevent photosynthesis occurring and adding oxygen to the water.

(B) To prevent photosynthesis occurting and removing oxygen from the water.
(C) To prevent respiration occutring and adding oxygen to the water.

(D) To prevent respiration occurring and removing oxygen from the water.

-5.
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Section I (continued)

Part B — 75 marks

Attempt ALL questions

Allow about 2 hours for this part
Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Marks
Question 16 (5 marks)
Stytene is an exampie of a commercially significant monomer
(a) Give another example of a commercially significant monomer, stating both its systematic
and common hammes. 2
SYSTEIIIALIC TUAITIE. ... s v 0
COTMUNION TATIIE: oo o £ 8 0 et
(b) Describe TWO uses of polystyrene in terms of its properties. 3



Student No.

-Marks
Question 17 (8 matks)
Ethanol is currently being used to supplement the use of petrol in cats.
(@) Discuss the need for alternative sources of the compounds presently obtained from the
petrochemical industry. 2
(b) Write a balanced equation for the fermentation of glucose to ethanol. 1
(c) Assess the potential of ethanol as an alternative fuel by discussing the advantages and
disadvantages of its use. ‘ 5




Student No.

Marks

Question 18 (6 marks)
In class you performed a first-hand investigation to measure the difference in potential of
different combinations of metals in an electrolyte solution.
(a) Draw a neat, fully labelled diagram of the experimental set-up when using iron and

copper electrodes in solutions of iron sulfate and copper sulfate respectively.

Indicate the direction of electron flow as well as the direction of ion movement in the

salt bridge. 4

&

(b) Calculate the potential E  of the above cell and write the overall equation for the

reaction. 2



Student No.

Question 19 (5 marks)

Cobalt-60 (Co - 60) is a gamma emitter. It is produced by the neutron bombardment
of Co-59.

(a) Name an instrument that can be used to detect gamma radiation.

(b) Write a nuclear equation to show the formation of Co — 60.

(c) Evalnate Co - 60's use in the treatment of certain cancers.

Marks



Stud_ent No.

Marks
Question 20 (7 marks)
Le Chatelier’s Principle can be used to predict what happens to a system at equilibrium.

(a) Define Le Chatelier’s Principle. 1

(b) Carbon dioxide is slightly soluble in water and establishes the following equilibria in

a fizzy drink.,
CO, & CO,  + heat

0~

The dissolved carbon dioxide reacts with water to form a weakly acidic solution of
carbonic acid.

3tagy

co, + H0, — HCO

HCO, < H: + HCOp,

3(aq) (aq}

Explain, in terms of Le Chatelier’s Principle, what will happen to the solubility of
carbon dioxide when:

(i)  an open soft drink is warmed 2

(i) abase is added to the fizzy drink | 2

(¢) Calculate the mass of carbon dioxide released at RTP if the volume of the collected
CO, gas was 365 mL. 2

-10 -
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Marks
Question 21 (5 marks)
Potassium hydrogen phosphate ( K, HPQ, ) forms an amphiprotic species in water that is
involved in the buffering of living cells.
(a) Write an equation showing how K,HPO,can act as an acid in water. 1
(b} Write an equation showing how K,HPO, can act as a bas¢ in water. 1
(¢) From one of your equations above cleatly identify a conjugate acid-base pair 1
(d) Qualitatively describe the effect of the above buffer on the pH of a solution. 2

11 -
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Marks
Question 22 (6 marks)
(a) Using acetic (ethanoic) acid and hydrochloric acid in your answet, draw diagrams to
represent:
1. aconcentrated, weak acid solution 2. adilute, strong acid solution
Make sure you use correct formulae for ions and molecules in your diagrams. 2
Concentrated, weak acid solution strong, dilute acid solution
{b) Describe the difference between acetic acid and hydrochloric acid in terms of an
4

equilibriom between the intact molecule and its ions.

12 -
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‘Marks
Question 23 (8 matks)
Titration is an important technique for finding accurately the concentration of a solution.
(a) Describe the correct technique for preparing a standard solution of sodium hydiogen
carbonate and the correct technique for conducting a titration to determine the
concentration of a solution of sulfuric acid. 6
(b) ¥ 25.0 mL of a 0.0452 M sodium hydiogen carbonate solution gave a mean titre of

17 37 mL. of sulfuric acid calculate the concentration of the acid. 2

~13 -



Question 24 (5 marks)

Ammonia is prepared from its elements via a catalytic reaction known as the Haber process.

(a) Write down the balanced equation for the formation of Ammonia in the Haber process.

()

(©)

Identify the catalyst used in the Haber process.

Use Le Chatelier's principle to explain the following data on yields of ammmonia at

300°C.

Student No.

Pressure

100 atm

200 atm

Yield

53%

67%

-14-

Marks



Student No.

Marks
Question 25 (6 marks)
Describe and assess the effectiveness of methods used to purify and sanitise mass water
supplies. 6

-15 -
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Marks
Question 26 (5 marks) |
Chemists monitor changes in the levels of ozone so that further damage can be limited.
{a) Use Lewis electron dot structures to demonstrate the formation of the coordinate
covalent bond in ozone. 2
(b) The boiling point of oxygen is ~183 ®C whereas the boiling point of ozone
is=111°C. Account for this difference. 3

16 -
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Marks

Question 27 ( 6 marks)

In class you analysed, by means of titration, a sample of fertiliser to determine the
percentage of sulfate it contained. Below is a typical table of results.

Titre Volume (mL)

1 29.50

2 29.35

3 29.42

932 g of the original fertiliser were dissolved in 250 mL of deionised water. 10 mL of this
solution were pipetted into a conical flask. The burette contained 0.051 M barium chloride.

Calculate the percentage of sulfate in the fertiliser. Show all your working as a means of
explaining the chemistry involved.

-17 -
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Marks
Question 28 (3 marks)
Human activity impacts on waterways and so it is important to monitor our waterways.
(a) Water quality can be determined by considering factors like turbidity .
Identify FOUR other factors that help determine water quatlity. 2
(b) Define the term eutrophication. 1

End of Section I

-18 -
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Section II

10 marks

Attempt EITHER Question 29 OR Question 30
Allow about 30 minutes for this section

Use the spaces provided on the paper.

Marks
EITHER
Shipwrecks, Corrosion and Conservation
Question 29 (10 marks)
(a) Identify the ion which has the highest concentration in seawates. 1
(b) Account for the origins of dissolved minerals in the oceans. 2

Question 29 continues on page 20

-19 -



Question 29 (continued)
Student No.

Marks

(c) Outline and analyse the impact of the work of Galvani, Volta, Davy and Faraday in
understanding electron transfer reactions. 7

End of Question 29

OR

220 -
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Marks

Forensic Chemistry
Question 30 (10 marks)
(a) (1) Define inorganic compounds. 1
(ii)y Describe tests you could do in the laboratory to distinguish between two
colourless liquids - ethanol and ethanoic acid (acetic acid). 2

Question 30 continues on page 22

-21 -



Question 30 (continued)

Student No.
Marks
(b) Forensic chemists identify materials and trace their origins. Outline precautions
that may be necessary to prevent contamination of samples for analysis and discuss
ethical issues that may need to be addressed during an analytical investigation. 7

End of Question 30

End of Paper

-22 -



ethylene is:

(A) CH,CH, =CH,
(B) CH, =CH,
(C) CH,CH,

CH, =CH,

2. Which of the following molecules is an example of a condensation polymes?

(A)  Teflon

Cellulose
(C) Polystyrene.
(D) Poly (vinyl chloride)

3. The correct FUPAC name for the following alkanol is:

H H H H OH H H
1A ] | | |
H—C—C—C—~C—~—C—C—C—H
0 0T 0 7 94
H H H H H H H
" (A) 5-heptanol
2(B).  2-hexanol

4. ' Which statement concerning galvanic cells is correct?
(A) " Reduction occurs at the anode. v
-(B) - They are also known as electrolytic cells.

. The cathode js assigned a positive charge.
(D) An external power source must be present.

5. Which acid is not found in either food, drink or your stomach?
(A) 2-hydroxypropane-1,2,3-tricarboxylic

sulfuric

(C) acetic
(D) hydrochloric

A PERTO AYY R

Ethylene serves as a monomer from which polymers are made. The correct structural formula for

14
i
'
‘-
I
b
H

9.

A group of students carried out an investigation to compare the ability of different types of
radiation to penetrate target materials in a vacuum. They used a computer simulation to carry out
the investigation. In their investigation they selected a number of sources that emutted different
types of radiation and measured the radiation count a distance of icm from the source. A time of
10s was allowed for each count. Different materials were placed between the source and the
counter, a distance of 0.5cm from the radiation source. Each sample of target material was

0.10mm thick. The students recorded their resuits in a table.

Alpha radiation | Beta radiation Gamma
source source radiation source
No target 728 791 762
Paper 9 787 746
Aluminium 3 656 733
Gold 0 152 710

The students also measured the radiation produced by a cobalt-60 source under the same
conditions and obtained the following results:

No target 793

Paper 780
Aluminium 746
Gold 714

From this information it is reasonable to conclude that the cobalt-60 was emitting:
(A) alpha radiation '
(B) beta radiation

gamma radiation

‘ (D) either beta or gamma radiation

The equation for the production of the transuranic element plutonium (Pu) is:
ﬁUﬂ-X —->2;41Pu+;n

Species X in this reaction is:

(A) aneutron

(B) aproton

(C) anelectton

an alpha particle

‘Which of the following scientists did not contribute to the historical developmeat of ideas about
acids?

(A) Davy

(B) Arthemus

(©) Lavoisier

Dalton

Which of the following is the conjugate acid of H,PO;?

(a) H,PO,
H,PO,
(C). HPOF"
(D) POF




11.

12.

25 mL of a solution of H, S0, that has a pH of 3 is pipetied into 2 250 mL volumetnc flask and
distilled water added up to 250 mL. What is the pH of the diluted solution?

A 05
B) 4.5
4
5
Acid strength is a measure of the:

(A) concentration of an acid solution
(B) extent to which an acid neutralises a base
extent to which an acid ionises in water
(D) number of acidic protons present in the acid molecule

The formation of a coordiriate covalent borid does not occur in which of the following molecules?

(A) ozone

» oxygen N

13.

14.

15.

(C) hydronium ion
(D) ammonivm ion
Chemists are employed in industry to monitor and industrial There are man

processes. Yy
aspects to the role of the chemist. Which of the following is NOT a role performed by a chemist
working in industry?

" (A) Thechemist ensures that the raw materials meet specifications and they do not contain

impurities that would upset the process.

(B) The chemist ensures that the products are sufficiently pure and free from dangerous
contaminants.

@ The chemxst ensutes that the products dre sold in an ethical and mmronmemany responsible

(D) The chemist ensures that the workplace remains safe and bealthy.

Atomic absorption spectroscopy (AAS) would be a suitable method for determining the
concentration of:

(A) Phosphorus in detergents
(B) Ethanol in wine

Mercury in fish

(D) Nitrogen in fertilisers

Duning the tests for biochemical oxygen demand {(BOD), a sample of water is kept in the dark for
five days before being tested for its dissolved axygen level.

What is the purpose of keeping the sample 1n the dark?

Q/}D To prevent photosynthesis occurnng and adding oxygen to the water.
(B) To prevent photosynthesis occurrin g and removing oxygen from the water.
(C)  To prevent respiration occurring and adding oxygen to the water.
(D) To prevent resprration occurring and removing oxygen from the water.

-5.
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Section I (continued)

Part B — 75 marks
Attempt ALL questions
Allow about 2 hours for this part

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Marks

Styrene is an example of a commercially significant monomer

@

®

Give another example of a commemany significant mononer, stating both its systematic
and common names. : 2

systematic m:.ck(aweﬁeng J C-‘H) CNE. i & Y.Q.!‘.Q..e,ihg.!‘ ¢
common name:... 1yl chlardé. e#ky.len e {acxylomtrile .

yDescn'be TWO uises of polystyrene in terms of its pmpem | / 3
&?rogl...han.d!.e.s..(ﬁcygg)..?&ﬁ.t‘.@fl chisel), becouss........
............... of .its. hoadness_or éuch)f/ "
E‘tyrm?mm cups. b@ccw,seu of. ifi‘tg@.)ﬁb& ORWSATI0n
/-H\es -acg;..m...—f:t’\e'Foam one. i led. dockh

................. sula held in gl led)by....
’r:on s és@;o ysg;fme(sea ) Y/




Student No.
" Marks
Question 17 (8 marks)
Ethanol is currently being used to supplement the use of petrol in cars.
() Discuss the need for alternative sources of the compounds presently obtained from the
2

pe.trochemical industry.
LPotral as afuel Lor caus. comes—me/

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

{9

X

-

7 x\

45..4. s« lenent. 15 petrol can ermnd.ﬁ.g.../.

é%m.al Ls..@.....c.la.q.z\%r:..mom.%.v.txonm enlg Iy Fyiend

Assess the potential of ethanol as an altemnative fuel by discussing the advamagw and

. disadvantages of its use.

”’R‘) distil the ethasal, +his. fro

\J

d)("

i" A

house.

@éﬂw\ ds..0. zenwgble.:/csouyce and_can teduce
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e
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Question 18 (6 marks)

Student No.

Marks

In class you performed a first-hand investigation to measure the difference in potential of

different combinations of metals in an electrolyte solution..

(a) Draw a neat, fully labelled diagram of the experimental set-up when using iron and
copper electrodes in solutions of iron sulfate and copper sulfate respectively.
Indicate the direction of electron flow as well as the direction of ion movement in the

salt bridge.

Lron
anode

reaction.

negalwe
tor-£low

H

Fron SQWQE 5dullon

i

—t

kG CO'O el

cathode

% suK'db 50‘ “’r(m

(®) - Calculate the potential E of the above cell and wnte the overall equation for the

-
E°=E m"‘E—Z—(‘d
T 0036+ 004k
e E00T8N
-
> Cu + Te
.8-



Student No. Student No.
Marks
Marks 4 Question 20 (7 iarks)
‘ Question 19 (5 marks) L Le Chtelier’s Principle can be used to predict what happens to a systein at equiiiﬁrin’m.
Cobalt-60 (Co — 60) is a gamma emitter. It is produced by the neutron bombardment @  Define Le Chatelier’s Principle. 1
of Co-59. | I£.a.system. at equilibnum is. distorbed, then..
(  Namo anntrument thatcan b vsed 0 detct gamma aditon. . the system will adiusT iTzel . mm:ms\e..uk& ...............
GQ_\ %{ Mu ler—) mﬁﬂ’f@f (ﬁCm ]uqhgn go()”‘tgf.) . ‘ dlﬁ'tv\ baﬂcﬂ (9’!‘"‘0 pQJTLQ.ny mao'f“r.mﬁt.ﬂ&.-&s’f}ﬁ&%u)
£ (b)  Carbon dioxide is slightly solubl ter and establishes the following equilibria i
Ph(f"‘o ro»Pth ™ . i xi ightly sohible in water an ollo mgeq in
(b) Wnte a nuclear cquauon to show the formahon of Co— 60. 1 ' CO, g = Coz oy T heat
----- 7(:04—0"’——-—-))’7 “The dissolved earbon dioxide seacts with waiter to form a weakly acidic solution of )
carbomcacxd.
() Evaluate Co~ 60's use in the treatment of certain cancers. 3 : | €o,, + H0, = H, CO,M
[
Co=00 1s.an.efficienl aqent for the. treatment HCO, . )# H,, + HCOL
of some cancers. because +he, gamma. sadiakon it
Expl of Le Chatelier’s Principle, what will b the solubility of
enils. com ‘aane‘fmfe deelpinlo. body tissve o kill. e © Principle, what will bappestfo the solusliy o
) ﬂe LOM e Ce.t(So :’t‘ has a. 5“0”*}\&'@ [Pg D.&O.( 'HW )] anopensoﬁdnnklswaxnled ‘ 2.
canemil. intense emougl, tadialion, bt lon mﬂgf‘ 15 Heat. couses. the. posi Jan.cfe. Itb.t.t.amj.‘:
make 115 Lse in. themby machines.econo. mca,l. Shi€t. oo L0x53 1 0R HES a‘l‘mbm:&
E\)@M—‘\ou. 5. ciamma radakion Kills healthy cedls as. Com be. mminimied_ by he. endathommic. (rsusiae)
well as co.m: sy (0-601is Very e‘(-rechv@ o+ | Won ?oceeplugegc%gﬁd&cmes L9, ”&mm;u
tiealions of cancers (i) adglupitily o s 2

A base. can‘fems &.Iatmzd.e‘ton.s..o.ﬂf,...o‘élineccfm‘le.ags
%ﬁa.}x..fdar@.e.g.;ma._m.ﬁoluﬁ'én s deomense af
THYT s minimsed b - meve. Ha( 06, (oiseng
In hum this decrease ok 1,08 will be_ mnm;sgc.&.by
mene. CO Lorm: LfOQCaﬂPDeW }mmt»usel bf
(¢) Calculate the mass of arbon dioxiGe released at #f the volume of the 1@9

CO, gas was 365 mL. ’ 0& |
Imol (0, @ RTP= 274 L “5&&7,/
}-M-oD\g 0, = 2479 & 04‘(0 wsc.w
g = Ov365L 9

1 = 0.6483,

. , | LR
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Student No.
Marks Marks
Question 21 (5 marks) Question 22 (6 marks)
Potassium hydrogen phosphate ( K, HPQ,) forms an amphiprotic species in water that is (a) Using acetic (ethanoic) acid and hydrochloric acid in your answer, draw diagrams to
involved in the buffering of living cells. E represent:
1. a concentfated, weak acid solution 2. adilute, strong acid solution
: Writ ation showing how K,HPO, : id i ] :
® o an equaton 2 _wx,ng o o ?CI N ;n_acxd " watet;r ! " 'Make sure you use comrect formulae for jons and molecules in your diagrams. 2
................. BP0 ot 0 =2 PO e Ma0T | :
Concentrated, weak acid solution strong, ditute acid solution
waler H0 waler Hy0
(b) Write an equation showing how K,HPO, can act as a base in water. 1
tiod . —_— — .
.................. HPGE + 4,0 5= W,P0 .+ 08 ... v S t/
g ¥ 3 o)
| s @]
(¢) From Olf of your equations above clearly identify a conjugate acid-base pair 1 '
0 - - . : L'_‘ 3-, -~ T
MO (Mol 5. B0 [0 3. Ha0[OHT 2 H QR0
*(d) -Qualitatively describe the effect of the above buffer on the pH of a solution. 2 ]
T£. small anounts. of. acd orbase ( H*'&!Oﬂj @) Describe the difference between acetic acid and hydrochloric acid in terms of an )
. j - uilibrium between the intact molecule and its jons.
sae.added o q. soldlon. of K R POy, they N - [ T ol
11 be. neatials T Hydeogecnionde mo.t.g.c.c.u..e.s..M.W.[deiy..mﬁ
will be neutvalised . so oot -the pH is.almost - R
wialer o Lot hay deonium 1oms. 2and. chlonde wams..

constont. To.what 1T wes. betoe e addilin o
the HY ot OH

“11 -

M"’H'LO"'—}H&O-P‘*‘CQ_‘/ ......
These is no 2enssse weait ion, MnoeMbwum

.Eikgnaic..@gd.m.lecwles...an.ly...ﬁwﬂw[[y@@(.u&t?k/&."
waler [ £ ew poicent) 1o fosen. ethanoids ons. and. hbonon 1o

onee. Fhe reackin s Bt i @ welbriom a const®
rncoiitatin St afacios iy phossn?

. coo 0t
 CHCOOH + H, 0 =T Gy 00 T

12-
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Marks
Question 23 (8 marks)
Titration is an important technique for finding accurately the concentration of a solution.

(@) Describe the correct technique for preparing a standard sojution of sodium hydrogen
carbonate and the corvect technigue for conducting a titration to determine the
concentration of a solution of sulfuric acid.

Puse. M"\\/cﬂ—mvs iQdWM‘n 00 8., MM €.15.. heaTed

conled. amel. m&ss.@d...ﬁ\.g .............. sl ameumd is...
..... amf eted To_a Etandord) volomeTne Llask guonti ue ?Zﬂe[y
¥ dissalved. i dishilled water. cwdmden{b Ej"&e.
.wa. ..... dustidlebwnlar. The solulion i s sheken.
Fhdrrmgbdys.. ﬂpfo«%ﬁa#/e i mshed witt stk
wals, Ainsed un T stemderd sollirm. amd.
4{(/@/ WL the silpomelerd soluleon. ottle lebelled.

A buselle is washed) rased wuth, 44#:!@4"0&?” wed it
- wsheddand wolomd wid . LS A set T0.00mL.
W.&J}az}ﬁ is u;n}ha(f ..gm% Mizl/e/u»la} 'twvj:ljzﬂ

& e sodiidlisd, £illed witt bwe usmg hpelle Lillats

ini! Yorzemead Flask. (&wi%ms) Twpc?-w%a %}

D ”1 forsse aecd-tialed vl M
kf; s.%mwm»w,ii'i Ls&dm 7211«»

(b) 1£25.0 mL of a 0.0452 M sodium hydrogen carbonate solution gave a mean titre of
17.37 mL of sulfuric acid calculate the concentration of the acid.

1,50, + #Na#COp = Nant0, 0.+ IO O
Mw MOy = 0,0250%0.0452 mo! '4.)
NS
gty 50, = i 0000, oesImol %)

L % 0,0150=0.045Lr0)

0. 01737 L
= 0.0 mol " Qé}

i

Student No.

Queestion 24 (5 marks)

Amumonia is prepared from its efements via a catalytic reaction known as the Habet process

{a) Write down the balanced equation for the formation of Ammonia in the Haber process

et ﬂary.'!'..}ﬂ;@se::* =g N LS @

(b) Identify the catalyst used in the Haber process.

g { 2
...E“r.-?[.fﬁg.QL’:......,..‘&..E&...;‘.)....
(c) Usele Chatelier’s principle to explain the following data on yields of ammonia at
300°C.
Pressure 100 atm 200 atin
Yield 53% 67%

Theoypeld. aX. 200 dmosphenes pressumers.
Hm,ga 100, % JF we. ng me..j:(-.l.-

Tk a2
taies. T Mtjms?&.:}r.‘.\&p\?f‘—mdwsm b~(
Mg b wwmbsy of wolecudes. camoem, trha .
ollistons with tte cotainse.. By shifling Ao .

fﬂﬁtlﬁb& of equbnom To 08, (Rienp) 4. Molwos

% 2. less MO?QCRIQJ less collzs‘mns
P.»-: sesond | Iessenedff‘essvu fmr}n? y:e d o
va-t
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Question 25 (6 marks)

Describe and assess the effectiveness of methods used to purify and sanitise mass water
supplies. 6

.w;ﬂ.ez.t.rEfom..ﬂd.e..ga.tc‘,.!sm.enm..r.ea...i.s.p.q.ss.gd.-iﬁ.tit?u(
C?,cci.d,s...o.f..l.w.n.:fo...tsmm/.ﬁ.v etalion. and corcases afanmals.
Floceolalion. ot very-Fine negalively charged silt
policles is.achieved b ..,ade(i.g..S.Qbsfmgs..c.aﬁém.wi
Fe>T ox A3t 1005, The enlas S silt posdicl es. sink 1l
“the mud gt the botfom of Fhe oM.
.ﬂ*&w.af&ja:&.&w..tém@,ﬁ.@.bed.af.smd.f_q.cf.émue
any. small pericles in T ToHTE-........ooee

The widler might still cendasin. micro0390ms e such
as...gosdia_oXeny Plospomidiom, these catn ke Bulle

.......
parme

bdortinalion. Evther chddoring aas o scdiim.

}:jf oehlovile. canbe. bubbled fadded Yi-the undE.
while Lluonde tems. dewl saniiSetes can assisT..
Aordal stoongth of Ao prbudalion.

Some._mindde. silt. To.the.. domes

hesoab e
- amedtedn. @ag N ey oF e.(Twemﬁwﬁ/vv\:}"a»\d
Qa/\iffs‘ng W Volurss of maecs Wada 547(%9//?;

Student No.

Marks
Question 26 (5 marks)

Chemusts monitor changes in the levels of ozone so that further damage can be limated.

(a) Use Lewis electron dot structures to demonstrate the formation of the coordinate
covalent bond in ozone. 2

@

o0
O y
e L
O -
PR
+Hese +i40O
electvons o
—+he (oo-dinale
cevalentbond
(n 0gone.
(b) The boiling point of oxygen is ~183 °C whereas the boiling point of ozone
is~111°C. Account for this difference. 3

..ox.yﬁ%...ma.(e.e.u(lgs....hma..‘..l.b._e.lgciun.s .................

020%e.  molecules hawe 24 electroms .
aé.mghas}wg&wdtsfmwn&m

: 8
Y

.

03 in.polod, Tocyaen. i3 nemspoler
...030¥ ...ka.fs.za.’.t‘:m...dl;?z;ﬂ .ole..—/—‘afcza..bdm\,[@
..... ewles .. MOM, anergn meaded o sepanadi. ...
thon reyget

hgpnd 0,
.‘%gfbot/m? porn lot oRe o g,
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Question 27 ( 6 marks)

In class you analysed, by means of titration, a sample of fertiliser to determine the
pexcentage of sulfate it contained. Below is a typical table of results.

~ Titre Volume (mL)

1 29.50

2 29.35

3 2942

9.32 g of the original fertiliser were dissolved in 250 mL of deionised water. 10 mL. of this
solution were pipetted into a conical flask. The burette contained 0.051 M barium chioride.

Cepraning e cheesogy v e
fverage 4+ le 0€ bovium chilonde =29.42mL.
X+ 50, —> BRSOy
(unﬂ?l; Bt = 0.02941% 0,051 mol
W”; 50? = 0.029% x0,05] mol

RUTTHIS wASONLY 1N 10mL of forTilrgar solvlion
w 250ml of-fevtihse is: .
SO = 260 xo.omq_.z&o.osvﬁo; SO;
| ‘o /
whel all come yom +ha 9. 39.3 ForTill'say

-
Mmass of S0y, o 250 0.0294k _0.057 96,06

o T Ty &
% Sal*‘:qro. 250 x 0-01qut x0.05 <49(. 06 Kloo
l;\, ‘Bdmfg‘( o 7. 32'

= 38.77

fertiliser. Show all your working as a means of

]
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Question 28 (3 marks)

Human activity impacts on waterways and so it is mportant to monitor our waterways.

()  Water quality can be determined by considering factors fike mrBidity.
Identify FOUR othier factors that help detettiine water quality.

issolved. owy.a0m. oo

concentealion ot commanions.. ...

Dewelwess .
actdiby (o9 ... DS

........

(b) Definc the term eutrophication. o o
The..conversion. of dee ...J.c.tkgs.-.m(o.ﬁmm;la»4.; .......
by e cyclic ala l..b!.mms..%deaﬂ\‘-.:étﬂh.if;..

74

End of Section 1

-18 -

wptlelakenEvestaally Ha shallow lakes. '

Marks



Student No.

- Section II
10 marks : : .
Attempt EITHER Question 29 OR Question 30
Allow about 30 minutes for this section

Use the spaces provided on the paper.

iQuesnon 29 (continued)

Marks

EITHER

Shipwrecks, Corresion and Conservation

Question 29 (10 marks)

(a) * Identify the ion which has the highest concentration in seawater.

ol AT 1T, ¢ R

(b) Account for the origins of dissolved minerals in the oceans.

.I.hﬁ...diss.ol.ufl?an..o‘f..aai.l.f.a...by..wa'.@... assing. .
thermad veuls in. ser Flept=. ...

%&:yefwilséym»awﬁw .....

Question 29 continues on page 20
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{¢)  Outline and analyse the impact of the work of Galvani, Volta, Davy and Faraday in

~X

understanding electron transfer reactions.

The work of scientists including Luigr Galvani, Allesandro Volta, Humphry Davy and Michael Farada Y, in the I
eighteenth and then nineteenth centuries Improved our understanding of oxidation — reduction reactions and
role in generating electncity. The importance of electrolytes in these processes was also increasingly undersi

Luigi Galvani (1737 - 1798)

Galvani investigated the effect of static charges on the nerves and muscles of frog’s legs. He showed that the
muscles twitched when a charge was applied. Following further expenmentation, he discovered that the mus:
would twitch without the application of a static charge as long as two different metals formed the circuit with ti
muscle tissue. He wrongly concluded that the tissues themselves produced an electric fluid that moved betwe
the nerves and the muscles. He called this animal electricity.

Allesandro Voita (1745 — 1827)

Volta was a friend of Galvani who disagreed with his interpretation of the frog experiments. He demonstrated
electric currents could be produced, by alternating two different metals(copper and zinc disks) in a stack, and
separating them with cardboard, soaked in brine. This stack of conductors and an electrolyte was called Volta
Pile. Volta thought (incorrectly) that it was the contact between the metals that generated the electrical curren

Humphrey Davy (1778 - 1829)

Davy experimented with improved versions of Volta's Pile fo pass electric currents into water and other electrc
including molten salts. The electrical energy caused the decomposition (electrolysis) of the electrolytes throug
which it passed. He produced the first samples of sodium, potassium and calcium by this method. Davy com
reasoned that the electric currents were generated by chemical reactions.

Michael Faraday (1791 - 1867)

Faraday initially. worked with Davy as his assistant. Later, he extended Davy’s expenments and developed
quantitative laws refating to the quantity of electrical charge transferred and the mass of products formed durir
electrolytic decomposition reactions. He measured the amount of charge in his experimental electrolytic cells 1

terms of the volume of oxygen released from a second sulfuric acid electrolytic cell connected in series with hi
cell.

The complete understanding of the redox reactions in terms of electron and ion transfer was not fully understo
until the end of the nineteenth century. The theory of ions as proposed by Arrhenius and the discovery of the
electron by Thomson allowed chemists to fully understand the processes involved.

End of Questior‘n 29

OR

-20-




yode
Quiestion 30 (continued) ‘
Student No. Student No. .
Mark:
Marks
" Forensic Chemistry
) () Forensic chemists identify materials and trace their origins. Outline precautions
Question 30 (10 marks) that may be necessary to prevent cotitamination of samples for analysis and discuss
@ ® Defis organic compn ; i ethical issues that may need to be addressed during ai analytical investigation. 7
(i) Describe tests you could do in the laboratory to distinguish between two SOPUORURURIN feaestsaetmsssenssensissssesss et beimraaeeasemsaasesnsasesasaanseens
colourless liquids - ethanol and ethanoic acid (acetic acid). 2 S T e
Question 30 continmes on page 22t
End of Question 30
End of Paper o
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Question 29 (continued)

Student No. 3C3

Marks

() Outline and analyse the impact of the work of Galvarii,

Volta, Davy and Faraday in
understanding electron transfer reactions.
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Question 29 (continued)

Student No.

md

Marks

{¢)  Outline and analyse the impact of the work of Galvam, Volta, Davy and Faraday 1n
Hinderstanding election ranster reactions.
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29

Markers comments for Shipwrecks Question RJP

(a)
(b)
(V)

A lot of students said Na* or NaCl but I only accepted chloride or CI .
Needed leaching into groundwater (1 mark) and hydrothermal vents (1 mark)
Outline (sketch in general terms, indicate the main features of)

Had to outline the work (say what they did) for each of Galvani, Volta,, Davy and
Faraday. (max four marks for this, 1 mark for each )

Analyse (Identify components and the relationship between them; draw out and
relate implications)

Had to say something about the work in the context of understanding of electron
transfer. '

Galvani — discovery of electricity (before that only static electricity)
Volta — first battery etc.

Davy — Chemical reactions responsible for the current

Faraday — quantified electrolysis (electron transfer)

A concluding paragraph that summed up the impact of the four of them on electron
transfer reactions.

Mazx of 3 marks for this section.

To get a mark of 7, it also had to read well.
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