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Section I
20 marks

Attempt Questions 1-20
Allow about 30 minutes for this part

Use the multiple-choice answer sheet provided for Questions 1-20.

1. Which of the following is classified as a biopolymer?

(A) PVC

(B)  Polystyrene
(C)  Glucose
(D)  Cellulose

2. Which of the following species has the greatest ability to gain electrons from a reducing
agent in solution?

(A)  Zinc ions

(B)  Silverions

(C) Zinc
(D)  Silver
3. Which of the following elements is classified as transuranic?
(A) Cerium
(B)  Curium

(C)  Caesium
(D) Cadmium

4. When glucose is fermented to form ethanol and carbon dioxide, the carbon dioxide
produced can be bubbled into limewater, Ca(OH): to form a white precipitate of calcium
carbonate. What is the maximum mass of calcium carbonate which could be formed from

90 g of glucose?
(A) 100g
B) 50¢g

(C) 200¢g
D) 9%¢g



Section I continued

5.

Some salts, when dissolved in water, produce acidic or alkaline solutions, while others

produce neutral solutions. Which is the CORRECT statement?

(A)  When sodium chloride is dissolved in water, the pH increases slightly.

(B)  When potassium ethanoate is dissolved in water, the concentration of hydroxide
ions decreases.

(C)  When sodium carbonate is dissolved in water, the pH decreases.

(D)  When ammonium nitrate is dissolved in water, the concentration of hydronium

ions increases.

An indication that an oxide is classified as basic is when it:

(A)  reacts with water to form a base or with a salt to form an acid.
(B)  reacts with water to form an acid or with a base to form a salt.
(C)  reacts with an acid to form a salt or with water to form hydroxide ions.

(D)  turns litmus paper red.

Which of the following mixtures would form a buffer solution?

(A) 100 mL of 0.1 mol L't HCOOH and 1000 mL of 0.1 mol L' CH3COO Na
(B)  100mL of 0.1 mol L' HNO3 and 25 mL of 1 mol L' NOs"

(C) 100 mL of 0.1 mol L' HCOOH and 100 mL of 0.1 mol L' CH;COOH
(D) 100 mL of 0.1 mol L' HCOOH and 100 mL of 0.1 mol L' HCOO Na

The chemical added to bulk water supplies to make the solution alkaline is:

(A)  chlorine

(B)  sodium fluoride
(C) lime

(D)  iron (III) chloride



Section I continued

9. Some measurements were made on various water samples and the results tabulated.
Sample A B C D
DO (ppm) 2.2 7.0 8.7 5.6
TDS (ppm) 550 600 45 200
Turbidity (NTU) 100 250 5 10
pH 7.5 3.5 6.5 7.5
Coliforms (CFU / 100 mL) 200 0 0 0

The sample most likely to have been drawn from a water supply polluted by run-off
from a mining site is:

(A) A
B) B
© C
D) D

10.  Which of the following is the conjugate acid of H, PO, ?

(A) H, PO,
(B) H, PO,
©) HPO:"
(D) POy
11.  Consider the four chloroalkanes
l. 2, 4-dichloropentane

2 2, 4-dichlorohexane
3. 2, 3-dichlorohexane
4 2, 2, 3, 4-tetrachloropentane

Which of the four chloroalkanes are isomers?

(A) land2
(B) 1 and 4
(C) 2and3
(D) 3and4



Section I continued

12.

13.

14.

15.

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

0.1 mol/L citric acid is neutralised by a solution of 0.1 mol/L sodium hydroxide.
Choose the best indicator for this titration.

(A)  Methyl orange

(B)  Phenolphthalein
(C)  Bromothymol blue
(D)  Universal

Butanoic acid and ethyl butanoate have the same molecular formula, C, H; O, .

Which of the following is the best chemical test to distinguish between these two
compounds?

(A)  Dilute sodium carbonate

(B)  Bromine water

(C)  Solubility in water

(D)  Smell

The following equation represents the nuclear decay of radium - 88.
& Ra— % Ac + X
Identify the species marked X.

(A)  An alpha particle
(B) A beta particle
(C) A neutron

(D) A proton



Section I continued

16.

17.

18.

19.

The quantity of flocculent added to a water supply was less than the amount required to
effectively treat that supply. What would be the effect on the water quality?

(A) A high value of TDS (total dissolved solids)

(B) A pH between 5 and 6

(C)  Turbid water

(D) A high bacterial count

One possible source of hydrogen for use of a fuel is through the “reforming” of natural
gas. The key reaction is :

CH,,, + H,0,, = CO,, + 3H,,, LIH = +172KJ

4(9) (9) 2(9)

A catalyst is used for this reaction.
Which of the following is the most suitable set of conditions for this reaction?

(A)  Low pressure and low temperature
(B)  Low pressure and high temperature
(C)  High pressure and high temperature

(D)  High pressure and low temperature

In an aqueous solution of the weak acid nitrous acid, HNO2, which of the following
species is present?

(A) HNO:
(B) H:O"
(C) OH
(D) NO»

Which of the following reactions will occur as written?

(A)  Cuy + Zn(NG,), g = CU(NO,), 4, + 2N

()

(B) Cu. + Sn(NOS)z(aq) - Cu (NO3)2(aq) + Sn(s)

()

© 2Ag, + Cu(NG;), ) >2Ag NO, ., + Cuy,

(aq)

(D) Sng, + Cu(NG;), ., —> SN(NO,), 4, + Cu,



Section I continued

20.

Why is the maximum yield of ethanol produced by the yeast - catalysed fermentation
of 1 litre of glucose solution approximately 150ml?

(A)
(B)
©)
(D)

The reaction is limited by the amount of water.
There is too much heat generated if more ethanol is produced.
Too much oxygen is generated if more ethanol is produced.

The yeast can only tolerate an environment with a maximum 15% alcohol.

End of Section I
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Section 11

Total marks 80

Attempt Question 21 - 36

Allow about 150 minutes for this section.

Question 21 (3 marks) Marks

A student prepared a sample of an indicator, using red cabbage. She tested the indicator with
solutions of known pH and tabulated her observations.

Colour Red violet | purple blue | green | ellow

|
pH 12013l 4a]s]le]l7[s8]olw[nlnliz]iu

(a) State the colour of the indicator in a 0.0005 mol L' solution of sulfuric acid.
Show your working.

(b) 1.00 mL of the 0.0005 mol L' solution of sulfuric acid was diluted to 1 L, using
deionised water. What could be the colour of the diluted solution after addition of a
few drops of red cabbage indicator? Show working.

Page Total
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Question 22 (5 marks) 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. 1

(c) Evaluate the medical use of Co-60 or another identified medical radioisotope you
have studied. 3

Page Total
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Question 23 (7 marks) Marks

The map below shows the location of several sites which affect the water quality of the
town, Edstoneton. Various water testing stations are labelled A - E.

(1)  The water temperature at testing station D is quite high. Account for this high
temperature. 1

(i1) The water in the Debson River experiences algal blooms especially after heavy rain.
Name the possible nutrient responsible for the algal bloom and state its likely source. 2

(i) What effect could increased water temperature have on the level of dissolved oxygen in
the river? Explain your answer. 2

Question 23 continues on page 11

Page Total

-10 -
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Question 23 (continued) Marks
(iv) Recently some of the forestry land along Christie Creek has been cleared for urban
development. This has affected the water quality at Testing Station B particularly

after heavy rain. What would an observer notice about a water sample at Testing
Station B? 1

(v) Describe ONE water treatment method that could be used to sterilise the water
at site A so that it would be suitable for drinking. 1

Page Total

-11 -
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Marks

Question 24 (5 marks)
Sodium hydrogen phosphate (Na2HPO4) forms an amphiprotic species in water that is
involved in the buffering of living cells.
(a) Write an equation showing how NaxHPO4 can act as an acid in water. 1
(b) Write an equation showing how Na2HPO4 can act as a base in water. 1
(¢) From one of your equations above clearly identify a conjugate acid-base pair. 1
(d) The behaviour of the above amphiprotic species (HPO4%) fits the definition of an

acid / base theory you have studied. Identify the theory and explain how it fits

that definition. 2

Page Total

-12 -
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Question 25 (4 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 BaCl,
Volume (mL)

1 29.50

2 29.45

3 29.42

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 mol L' barium chloride.

Calculate the percentage of sulfate in the fertiliser. Show all your working as a means of
explaining the chemistry involved. 4

Page Total

- 13-
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Question 26 (7 marks) Marks

The Haber process was developed in 1908 as a method of synthesising ammonia and was
converted into a successful industrial process during the following decade.

(a) Evaluate the significance of the Haber process at that time in world history. 2

(c) By analysing the factors affecting ammonia synthesis, explain why the Haber process
requires a compromise between these factors. 4

Page Total
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Question 27 (4 marks) Marks

The diagram shows a section of a polymer chain.

CHZ\ /CHE-‘_ fCHzm KCHZ,\ JCHZK f

566566

(a) Draw a structure of the monomer from which this polymer is made. 1

(b) State the [IUPAC preferred name for this polymer. 1

(c¢) Identify ONE common use of this polymer and explain how this use is related to a
property of the polymer. 2

Page Total

-15 -
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Question 28 (4 marks) Marks

An electrochemical cell is constructed from the following two half cells under standard
conditions.
Half cell 1 : a nickel electrode in a solution of 1.0 M nickel nitrate

Half cell 2 : a cadmium electrode in a solution of 1.0 M cadmium nitrate

(a) Draw a labelled diagram of this electrochemical cell. 3

(b) Given that the standard reduction potential of the cadmium half cell is -0.4V,
show on your diagram the direction in which electrons will flow in the external
circuit of this cell. 1

Page Total

- 16 -
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Question 29 (3 marks) Marks

An electrochemical cell is constructed from the following two half cells under standard
conditions.

Halfcell 1 : a copper electrode in a solution of 1.0 M copper nitrate
Halfcell 2 : alead electrode in a solution of 1.0 M lead nitrate

(a) Give the equation for the half reaction that takes place at the anode of this cell. 1

Page Total

-17 -
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Question 30 (7 marks) Marks

The following table lists the pH of 0.10 M solutions of four different acids at 25°C.

Acid pH
P 1.0
Q 3.0
X 0.7
Y 2.1

(a) Which acid must have more than one acidic hydrogen per molecule? Give a reason
for your answer. 2

(b) Using the concentration and the pH of acid Y, calculate the percentage ionisation
of acid Y in the 0.10 M solution. 1

(¢) Samples of the solutions of acids P and Y are diluted by a factor of 10.
The resulting change in pH units would be: 1
(Tick one of the following boxes).

greater for acid P than for acid Y

greater for acid Y than for acid P

the same for both acids

Question 30 continues on page 19

Page Total

- 18 -
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Question 30 (continued) Marks

(d) The dissociation of ethanoic acid in water is exothermic. If a solution of the
acid is heated, will the pH of the solution increase, decrease or remain
constant?

Given an explanation for your answer. Include an equation in your answer 3

Page Total

-19 -
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Question 31 (7 marks) Marks

(a) Explain why the presence of ozone in the upper atmosphere is beneficial to life on earth. 1

(b) CFCs can lower the concentration of ozone in the upper atmosphere.

(1)  Which element in the molecules of CFCs causes the destruction of the ozone
molecule? 1

(¢) (1) Using electron dot diagrams (Lewis diagrams), draw and label the oxygen
molecule and the ozone molecule. Put a circle around the coordinate covalent
bond. 2

(i1) Referring to their structure and bonding, compare oxygen and ozone over
one property. 2

-20 - Page Total
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Question 32 (5 marks) Marks
“Some bulk water supplies are collected from valleys in wilderness areas, while others are
collected from valleys surrounded by mixed farming lands. These different supplies

require different levels of clarification and purification before they can be used for human

consumption.”

Assess this statement referring to the methods used for treatment of water supplies
collected from these different environments. 5

21 - Page Total
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Question 33 (6 marks) Marks

The accuracy of acid-base titrations depends on several factors. These include the primary
standard used, how the glassware is prepared and how the equivalence point is determined.

(a) Explain why sodium hydroxide is not used as a primary standard. 1
(b) During a titration, a conical flask is prepared by rinsing it with distilled water. While
this flask is still wet, a clean, dry pipette is used to transfer 20 mL of a standard solution
into it. Will the accuracy of the titration be affected? Explain your answer. 1

(c) Although an indicator can be used to determine the equivalence point of an acid-base
titration, an alternative method is to monitor the electrical conductivity of the reaction
mixture during the titration. The following graph shows the variation in electrical

conductivity during such titration.

A
2z
I
1
2%
v Q
;g
volume of solution added
from burette

Explain why the electrical conductivity:

(1) starts at a maximum but then decreases to a minimum value.

Question 33 continues on page 23 Page Total

-2
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Question 33 (continued) Marks
(i1) does not reach a zero value. 1
(ii1)  starts to increase again after the minimum value. 1
Page Total
-23-
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Question 34 (8 marks) Marks

Ethylene is an important resource for chemical industries. It is formed by industrial
processes from the components of crude oil (a mixture of alkanes).

(a) Outline the industrial processes used to convert crude oil into ethylene.

Include an equation for the conversion of an alkane into ethylene by one of
these industrial processes. 3

(b) Ethanol can be formed from ethylene. Describe how this conversion is achieved
and write an equation for the chemical reaction you describe. 2

Question 34 continues on page 25

“24 - Page Total
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Question 34 (continued) Marks
(¢) Ethylene can be distinguished from ethane by a simple laboratory test. Describe
how this test is carried out and its results and include balanced equations for

chemical reactions which occur in both the dark and in the light.. Name the
product formed. 3

225 Page Total




Student NUMDEL: ....ccovveeeeeeeecreeereeeeeeeeeessccsnees
Question 35 (2 marks) Marks

Uranium is a radioactive element that slowly undergoes decay.

238( U
236
234 Th-bPalU
232
230 Th
228
226 Ra
224
222 Rn
220
218 Po
216
214] [Po4BidPo
212
210 Pb{Bi4Po
208
206 |Pb
204

Mass number ——ups

81 82 83 84 85 86 87 88 89 90 9192 93
Ti Pb Bi Po At Rn Fr Ra Ac Th Pa U Np

Atormic number ———s

Using the flow diagram shown above, trace the sequence of fission products during the
decay of uranium for the steps Pa (Protactinium) to Th (Thorium) Th-230.
(Include the two equations.) 2

226 - Page Total
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Question 36 (3 marks) Marks

Railways often test the cooling water of their diesel engines for dissolved metals. The
presence of particular metal ions in the water gives an indication as to the “health” of
the engine. The most commonly used method for this analysis is atomic absorption
spectroscopy.

In one particular analysis a chemist was testing for the presence of iron. She used a
series of standard solutions to obtain the following results.

Concentration of Fe Absorbance
(ppm) (%)
0 0.00
2 0.13
4 0.28
6 0.41
8 0.53
10 0.67
(a) Draw a calibration graph of these results. 2

Question 36 continues on page 28
Page Total

_27 -
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Question 36 (continued) Marks
The chemist then tested the water from three engines.
For each engine she placed 50 mL of sample in a 1000 mL standard flask. The flask

was then filled to the mark with distilled, deionised water and shaken to ensure mixing.
She then tested each of the diluted samples and obtained the following results.

Engine Number Absorbance
(%)
X12 0.04
X45 0.01
X67 0.30
(b) Calculate the concentration of iron in the original sample from engine X67. 1

End of Paper

Page Total

-28 -



DATA SHEET

Avogadro constant, N, e 6,022 % 10% mol™!
Volume of 1 mole 1deal gas: at 100 kP1 and
at 0°C (273.15K) .ovvevveeeeeeen 22271 L
at 25°C (298,15 K) ovvvvevvennn. 2479 L
Tonisation constant for water at 25°C (298.15 K), K, .......cc.c.... 1.0 % 1071
Specific heat capacity of water ...........cccevvvviveeviiceeesveeeenennn 418 X 10°J kg_] K™
some useful formulae
pH = —log,,[H"] AH =-m CAT
Some standard potentials
K*+e = K ~2.94V
Ba™* + Ze” «  Bais) 291V
Ca®™ + 2e” = Cais) 28TV
Na* + &~ = Mais) 271V
Mg + 2~ = Mgis) 236V
AP 43 = Al5 —1 68V
Mn? + 2e” = Mnis) A
H,0 +e” = IH,(g)+OH™ —0.83V
2ot + 2e” =  Znis) 076V
Fe™* 4 2= = Fels) 044V
Nit* + 2~ = Nis 024V
Sntt 4+ 267 = Snim —0.14V
Ph* 4 2e” = Phig) 013V
H*+ e = IHg) 0.00V
SO +4H" +2e © S0,fag) + 2H,0 0.16V
Cu* + 2 = Cuis) 0,34V
10,ig) +H0 +2e 20H 040V
Cut +e” = Cuis) 052V
Iis)+e” < I 0.54V
iLlag) +e” = I 0.62V
Fe +¢” =  Fet 077V
Agt+e = Agin 0.80V
1Bl +¢ = Br 1.08V
1Brylag) + & =  Br LoV
10,(g) +2H" + 2¢” =  H0 1.23V
1CLg) + ¢ = Cr 136V
lono +TH 43¢ = Crt+lHO 136V
%Clzmqj + e = [ 140V
MnO,” + 8H* + 5 = Mn*t+4H,0 151V
1F, g+ = F- 289V

Aylward and Findlay, ST Chemical Data (5th Editon) is the principal source of data for
this examination paper. Some data may have been modified for examination purposes.

-29 .
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Section |
20 marks

Attempt Questions 1-20
Alkvwr about 30 minntes for this part

Use the mmitiple-choice answer sheet provided for Questions 1.20,

1. Which of the following is classified as a hiopolymer?

{r) FVC

{B} Polyityrene
{Cy  Ghucose
) Celinlose

2. Which of the following species has the greatest ability to gain elecirons fiom a reducing
agent in solution?

(A)  Zimeions

(B)  Silverions

{Cy  Zinc
{Dy  Silver
3 Which of the following elements is olassified as fransuranic?
{A} Cerium
{B)  Carium
(€)  Caesium
{D}  Cadmiuvm

4, When glucose is fermented to form ethanol and carbon diexide, fhe carbon dioxide
produced ¢an be bubbled into Himewater, Ca{OH); to form a white precipitate of calcinm
carbonate, What is the maximum mass of calcium carbonate which could be formed from

90 g of ghucose?
(A 10g
(B) 30g

{Cy 200
@) 9z

-2



Seetion I continned

5. Some salts, when dissolved in water, produce acidic or alkeline solutions, while others
produce neutral solutions. Which is the CORRECT statememt?
{A}  When sodivm chioride is dissolved in water, the pH increases stightly,
(B}  When potassium ethanoate is dissolved in water, the concentration of hydroxide
ions decreases,
(C)  When sodium carbonate is dissolved in waler, the pH decreases.
) When smmoniwm nitrate s disselved in water, the concentzation of hydronium

tons Increages.

&. An indicafion that an oxide i clagsified as basic is when it

(A)  reacts with water fo form a base or with a salt to form an acid,
(B)  reacts with water to form an acid or with a base to form a salf.
{C)  reacts with an acid to form a salt or with water to form hydroxide ions.

(D} turns litmus paper red,

7. Which of the following mixtures would form a buffer solution?

{(A) 100 mL of 0.1 mol L HCOOH and 1000 ml of 0.1 mol L7 CHCOO Na
By 100mL of 0.1 mol L™ HNO; and 25 mL of | mol LV NO;~

(€  100mLof0.] mol L HCOOH and 100 mL of 0.1 mol L™ CH;COOH
(03 100 mLof 0.1 mol L7 HCOOH and 100 mL of 0.1 mol L™ HCOO Na

8. The chemical added to bulk water supplies to make the solution alkaline is:

{AY} chiorine

(B}  sodimsa flucride
(C) lime

(3 iron (M} chloride



Section I continned

9. Sonie measurements were made on various water samples and fhe results tabulated.
Sample A B C D
PO (ppm} 2.2 7.0 8.7 3.6
TS (ppm} 350 G00 45 280
Tuhidity (NTU) 100 250 5 19
pH 7.5 3.5 6.5 7.3
Colforms (CFU / 100 ml.) 200 G f) {

The sample most likely to have been drawn from a water supply polluted by run-off
from a mining site s

Ay 4
B B
© ¢
oy D

8. Which of the following is fhe conjugate acid of H, PO 7

& H,ro,

By H, PO,
© HPOY
o POY

11. Consider the four clhilorgalkanes

1 Z, 4-dichloropentane
2 2, A-dichlorohexane
3. 2, 3-dichliorohexane
4 2, 4, 3, dtetrachloropentane

Which of the four chlorpalkanes are isoiners?

(AY fand?
{BY iland4
{Cy Zand3
Y 3andd



Section I continued

k2.

13.

14,

15,

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

(A}  Phosphors in detergents

(B} Bthanolin wine

{Cy Mercuryin fish

{) Nitrogen in fertilisers

0.1 molL citric acid is gentralised by a solution of 0.1 mol/L sodium hydroxide.
Choose the best indicater for this titration.

{A)  Methyl orange

(B)  Phenolphfhalein

(C)  Bromothymol bhue

(Dy  Upiversal

Butanoic acid and ethyl butancate have the same molecnlar formula, C, 7,0, .
Which of the following is the best chemical test to distinguish between these two

compounds?

{A)  Dilute sodium carbonate
{B)  Bromine water

() Solubility in water

() Smell

The following equation represents the nucicar decay of radiwm - 88.
M Ba R Ao+ X
Identify the species marked X,

{4)  Analphaparticle
{(B) A beta particle
() A neutron

(1}  Aproton



Section I continued

16.

) R

138,

19,

The quantity of flocculent added to 2 water supply was less than the amount requited to
effectively treat that supply, What would be the effect on the water guality?

(AY A high value of TDS (total dissolved solids)

(B} Aplbetween5ands

{Cy  Turbid water

{13} A high bacterial count

One possible source of hydrogen for use of a fuel is through the “reforming” of natural
gas. The key reaction jis

C’H%,_, + Oy — OO, + 30, 0 H = +172ET

A catalyst is used for this reaction.
Which of the following is the most suitable set of conditions for this reaction?

{A)  Low pressure and low temperature

{B) Low pressure and high temperature
()  Highpressure and high temperature
(1% Iigh pressure and low temperature

In an agueous solution of the wealk acid nitrous acid, HNO,, which of the following
specics is presemt? [N THE  HIAHEST CONCEMPMATION.

{A)  HNO,;
(B) H0'
© oy
(D) NGOy

Which of the following reactions will ccour as written?
(A Qg+ Zn{NO o = CulNOD, o + T,
By Cuyy + Sr(NO )y > CulNO Y, + Shy,
{) 24g., + Cu{NO}, agy ™ 2Ag MOy + Clyy
@D Smyy + Cu{NO by = SEINO 0y + Clig,



Section I continned

28,

Why is the maximum yield of ethanol produced by the yeast - catalysed fermentation
of 1 litre of glucose solution approximately 150mi?

(A)
(B)
<)
0

The reaction ig limited by the amount of water,

There is too much heat generated ifmore ethano! is produced.

Too much oxygen is generated if more ethanel is produced.

The yeast can only folerate an environment with a maxinwam 15% alcohol

End of Section 1
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Question 21 (3 marks)

Marks

A student prepared & sample of an indicator, using red cabbage. She tested the indicator with

sotutions of known pH and tabulated her observations.

Colouy Red viclet i purple blye green 1 chiow

pH 1 2]t alsisl7lsiolwinin|inlia

(a)  State the colour of the indicator in a 0.0005 mot L™ solution of sulfuric aeid,
Show your working.

....... L5032 00005 mf, L S LWL = 000l w1

(B} 100 mL of the 0.0005 mol L solution of sulforic acid vas diluted t0 1 L, using
deionised water, What could be the colour of the diluted solution after addition ofa
fow drops of red cabbage indicator? Show working.

0.0005 X | = (, X jope
Co = SXIGT mf L7 for Hy 504
o DHptle It
FH’-‘ b

[oloud 1S PuURpPLE,

Fage Tofal
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Question 22 {5 marks} ' Marks

Cobalt-60 {Co - 60} is a gamma emitter. ¥ is produced by the neukron bombardment of
Co-59.

{#) Name an instrument that can be used fo detect gamma radiation. 1
et

GRIGER, COUM TS, SSERTILLATION (ol TBR., SLOUB TR ...

{b) Whrite a nuclear equation to show ‘;tge formation of Co-66G from Co - 59, 1
59 !
Folt 2 Lo
-------- 2.;. &q.u|.p-+nG.(.z---1---.1-1----..-.|...-2?"-.--.-.1-1--.-..-1-..-1-.-.-p.-q1pp.-..q-..up-+....."........“....-r..--..-"u".h'a...'“.-

(¢) Evaluate the medical use of Co-60 or another identified medical radicisotope you
have stadied.

Tecternam n - Noni-invasiv & ol HGHEY  Seacsino
MieAs ’7’ DI AG (pses Comobi s Shed &r Ospgomypuirts
HALF-URE oF € joukS “onel 5 @ Gatvia &1 GEC St
W- @f{ Meant e LrPoSulks (y f;m&J Gnel  oAgeA

to ARAMERI T SUMIHISED, _ _
Degpite Hese Antnrste. ks <7 proclacfon 1n <
nwclinr peactor, TRASSAOUANON odd  C79EACE, (Lo

W?"{ N OpL =~ tMEA S HE Afu-»( Acen. e ATE. .
. P ial
Biagsuosig | e fren I{afnsg;% ph, P To

islon %omm Sarelr frEcannows as Trken

..



Student NumBer: .o
Question 23 (7 marks) Marks

The map below shows the location of several sites which affect the water guality of the
town, Edstoneton. Various water testing stations are labelled A - E.

, dj‘ e
[I"I'fjl i i

?{ -.}:} : "’q':-'\ 1 ;
g T*{?.@“%‘Kﬁ{-ﬁf_
Srnetnfi e Roseiar
e Rassiery

I
TG

: rid

{iy The water temperature at festing station D is quite high. Account for fhis high
temperature. I

Pl codd o wsirger e o ol oot and_peern

prhksrsTEssmssTiTrTE Nad AN FFANNTF R IApp b ap R sk rma TR R, TarrTT sssstusn T 1-',.-.--';)

i e BOARM WOTER FROM  TOWN
wormed  updt bt Apwer, i bh mfﬂ;mfr@mrnf‘?{‘g

(i)  The water in the Debson River experiences algel blooms especially after heavy rain.
Natne the possible nutrient rﬁstpysihie for the algal bicom and state its likely source. 2

NITRaTE o0 ProSPHaTe e

[P A o S [, A A - O L1 A P T LR PP L e T F TR L TEES TERTER ¥ T

M4 FRERd [T PR p s TEesTpEEEEiiITEETEE Fyep—— .,,d,qq,.,.1.1.£..>.1'. .......... Fanrar Fraars L T e LT N L R T PR T Y]

{}ii} What effect could increased water temperature have on the level of dissolved oxygen in
the river? Bxplain your answer. _ 2

ﬂw*fdf MLV E, Ry LEr i Dl REASE "/

ﬂ*’# ..... %ﬁﬁgfbf?‘fﬁﬁmfMWSWM/;”“@M{”M

r...m.' .................. e PPN b PN PN L NP AN A PRI f AR RN RRITEFY dadrbhaatbhdrrhad FARIRd FR b a s PR npanannyTpann ik

5§ invensed  BhRERIA oK

uestion 23 continues on page 1}

Page Total
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Question 23 {continned) Marks

(iv) Recently some of the forestry land along Christie Creek bas beon cleared for urban
development. This has affected the water gusality at Testing Station B particularly
after heavy rajn. ‘What would an observer notice about a waler sample at Testing
1

Station BY

..... I R X TR a A A

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

(v) Describe ONE water treatment methad that could be used to sterilise the water
i

i p—————

at site A so that it would be suitable for drinling. =

MLEMERANE — FPILTERS

oToNE
DISTILLAT oM. ) ( :,;Mj Ll d

S
PR JI methels

AP L]t e Guntihann

Lot | ded Rt MBSCRIBE

Page Total
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Question 24 {5 marks)

Sodium hydrogen phosphate (NazHPO4) forms an amphiprotic species i water that is
invelved in the buffering of living celis.

{z) Writc an equation showing how Nax PO, canact a8 an acid in water,

- g..-
................ H 99;7!.#?_0 &= Hﬁf}* + 1o

Koyt 7 o = Faot F gy

(b}  Write an equation showing how Na /P, can act as a base in water.

-

............... Hf‘i’; + 10 2 HafOou 4 OF

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

{¢) From one of your cguations above clearly identify a conjugate acid-base pair.

2= 3=
Loy 0% [ Py o RO —

ﬁfﬁ. (5} quaw/&mq o .-,?/t?f-f
(d) The behaviour of the above amphiprotic species (HPOL™) fits the definition of an
acid / base theory you have stadied. Identify the theory and explain how it fits
i B e P

fhat definition,

O Y RO s e
. - ;

In samabin cay  HEO4 15 achie, A5 o PROTOM

Page Total
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uestion 25 {4 marks)

In ¢class yvou analysed, by means of titration, 4 sample of fertiliser to determine the percentage
of sulfate it contained. Below is a typical fable of results.

Titre BaCh
Yolume {ml)

i 2950

2 20.45

3 2942

8.32 g of the original fertiliser were dissolved in 250 mL of dejonised water, 10 ml of this
solution were pipetted into  conical flask. The burette contained 0,051 mol L™ barjum chloride.

Caienlate the percentage of sulfate in the fertiliser. Show all your working 25 a means of
explaining the chemistry involved. 4
12 GO+ 2 45 4 24T

--------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------------------------------------------
.....................................................................................................

111111111111111111111111111111111111111

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

.............................. " ﬁ5$}f59qu3’>’0m£@9”"§5l‘?éﬂﬁ?

= B8 F2 /‘;/ Page Total
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Ouestion 26 {7 marks) ' Marks

The Haber process was developed in 1908 as a method of synthesising ammonia and was
converted into a successful industrial process during the following decade.

() EBvaluate the significance of the Haber process at that time in world history. 2

{b) Write an equation that describes the Haber process, 1
-
N;.E?*EHR@ ,,,,, rastrrenees "2 HH;@; .......................................

(¢) By analysing the factors affecting ammonia synthesis, explain why the Haber process
requires a compromise between these factors,
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Question 27 {4 marks} Marks

The diagram shows a section of a polymer chain.

EH CH CHy CHy H
?‘CH 2, ol 2. " miif ii o

fa) Draw a structure of fize monomer from which this polymer iz made, i

{hy State the IUPAC preferred name for this polymer, 1
PotY STYRENE

-------------------------------------------------------------------------------------------------------------------------------------------

(¢) Jdentify ONE comumon use of this polymer and explain how this use is related to a

property of the polymer. 2
U FIBIIBLES ..o cvemseees s smsssn s essmmstssssoes oo ees s s e
R 1 o~ ST e e

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

fa’fgsw ........ 5. ﬁﬁ%iﬂ%’?’* ..................................

Page Total
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Question 28 (4 marks) ' Marks

An electrochemical cell is constructed from the following two haif cells under standard
conditions.

Half cell 1 : 2 nickel electrode in a solution of 1.0 M nickel nitrate

Half cell 2 @ a cadmium electrode in a solution of 1.0 M cadmium nitrate

{a) Draw a labelled diagram of this clecirochemical celi. 3
(0
N e
e - f\
€\ \ CALT BRADGE .
R ANOGE

1173 Cd .

cAeTHODE.

Hf’-.- -2 S Hﬂ‘_: uo’;—- (:d‘;l‘!'

(b Given that the standard reduction pﬂtentmi of the cadmium half cell i§ (} 4V )
show on your diagram fhe direction in which electrons will flow in the” external

circuit of this celi. i

Page Total

~16 -
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Question 29 (3 marks) Marks

An electrochemical cell is constructed from the following two haif cells under standard
conditions.

Halfcell 1 : o copper electrode in a solution of 1.0 M copper nitrate
Halfcell 2 : alead slectrode in a solution of 1.0 M lead nitvate

(2} Give the equation for the half reaction that takes place af the enode of this cell. 11
L2
...................... Dbt 2. Dbty B
f5) Caleulate the overall celf voltage of this cell. 2

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

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

-------------------------------------------------------------------------------------------------------------------------------------------

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

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

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

Page Total
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Question 30 {7 marks} ' Marks

The following table lists the pH of 0.10 M solutions of four different acids at 25°C.,

Acid pH
P 1.0
Q 3.0
X 0.7
Y 2.1

{a) Which acid must have more than one acidic hydrogen per molecule? Give a reason
for your answer, 2

PGB Ko i N s NPT S

nd e ek st be. diprc ot BeAT

{b) Using the concentration and the pH of acid Y, caleulate the percentage ionisation

of acid Y in the 0,10 M solntion, o 3 1
.......... ST ST TR . 1 k. £ AN S
Fellymie LU 00k Koo 2 50 x5
= 7.9
(¢} Samples of the solutions of acids P and Y are diluted by a factor of 10.
The resulting change in pH units would be: i

(Tick one of the following boxes).

greater for aoid P than foracid Y

greater for acid ¥ than for acid P

the same for both acids v

(uestion 39 contines on page 19

Page Total

-18-
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Question 36 {continued}

(@) The dissociation of ethanoic acid in water is exothermie. If a solution of the
acid is heated, will the pH of the sohufion increase, decrease or remain

constant?
Give an explanation for your answer, Include an equation in your answer

o SHCOOM 10 =2 s con” 07+ enetay

----------------------------------------------------------------

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

--------------------------------------------------------------------------------------------------------

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

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

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

Page Total
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Question 31 {7 marks) Marks

(&) Explin why the presence of ozone in the upper atmosphere is beneficial to lifo oncarth. 1

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

(by CFCs can lower the concentration of ozone in the upper atmosphere.

{i) Which clcment in the molecules of CEFCs causes the destruction of the ozone

molecnfe? 1
......... CHEORIME. o oeeeesvresssemmao
(i1) Write an equation which shows how ozone is destroyed by this element. 1

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

(cy (iy Usingelectron dot diagrams {Lewis diagrams), draw and {sbel the oxygen
molecule and the ozone molecule. Pot a circle arcund the coordinate covalent

bond. 2
aﬂ' . s * o e’ mﬂbf@ﬁ?ﬁ'ﬁ
.Q ¢ e Qp #:& &_ o Cov FrUEMs

g mi i}
r Q #Qﬁ' [g' *
N

{ii) Referring to their stucture and bonding, compare oxygen and ozone over
oRe praperty. 2

Y “B\; tﬂ.ﬁ‘

M o LA A,
...................................................................................................................
.....................................................................................................................

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

foRees po ol as pepstsion FIRGES forca (% Kas

fapR. mp. and hp gompares To QPage'l"otal
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Question 32 {5 marks) Marks

“Some bulk water supplics are cotlected from valleys in wilderness areas, while others are
collected from vaileys surrounded by mixed farming lands. These different supplics
require different levels of clarification and purification before they can be used for lmman

consampiion,”

Assess this statement referring to the methods used for treatment of water supplies
collected from these different environments. 5

T on te dse %—7 ....... /s Wfaa/o{ém ...... &, foy(ffe—
tefer fo Al rdenie, or. rontrane fibtens aandd

T o . TN 2y o L R——
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Question 33 (6 marks) Marks

The accuracy of acid-base fitrations depends on several factors. These include the primary
standard used, how the glassware is prepared and how the equivalence point is determined,

{a) Explain why sodium hiydroxide is not used 23 & primary standard. ¥

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

(b} During a tifration, a conical flask is prepared by rinsing it with distied water. While
this flask is still wet, a glean, dry pipelte is used fo transfer 20 mL of a standard solution
into if. Wil the accuracy of the titrafion be affected? Explain your answer. 1

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

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

(€} Although an indicator can be used o determine the equivalence point of an acid-base
tifration, an alternative method is o monttor the electrical conductivity of the reaction
mixture during the tittation. The following graph shows the variation in clectrical
conductivity during such titration.

A

&
B 8
volome of sojutionadded  ©
from buxretic
Explain why the electrical conductivity:
(i}  starts af a tpaximum but then decreases to 2 minioman value, 2

----------------- AR TR RN T PN P e R e T TR AT T RPN PN barTasTarsssEETATTCI AR TR AR TR RRSFERRRTRERR]

g Hore (5 4 Pagitupr romber Jff ToMsS Y

--------------------------------------------------------------------------------------------------------------------- b

uestion 33 coptinucs on page 23 Page Total
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Question 33 (continued} Rarks
(ii} doesnotreach a zero vaine. 1

11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

(i)  starts fo increase again after the minimun value, ' 1

T exte aod (o atezd ot & adfobd il

INCREASE

Page Total
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Question 34 (8 marks) Marles
Ethylene is an important resource for chemical indastries, It is formed by industrial
processes from the components of crude oil (2 mixture of alkanes).
(2) OQutline the industrial processes used fo convert crude oil info ethylene,
Include an equation for the conversion of an alkane into efhiylene by one of
3

these industiial processes,

+ranan L]

" >
Frachlosdn ssTiATion: Ctupe ol ¢ foo ol

CRTALYINC CRACRANG ¢ Lw&m LA it }r‘:’pﬁac‘:ﬁ&czms

.................... FPnapsppytsatppabasankaaphinarrThauaaTaa s TaRA TR ru R TTARFTARRA AR rRnnantThaTaarskanaaTRnA TR R YA R n T AR R AR,

dve  ERoRELL  awfe  SMALLER.  flol€eueES.
................................. C;QHZZ:)CZ{‘,J;-%“C;%’M?

-------------------------------------------------------------------------------------------------------------------------------------------

{6) Ethanol can be formed from cthylene. Describe how this conversion is achieved
and write an squation for the chemical reaction you describe.

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

--------------------------------------------------

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

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

Question 34 condinkes on page 25

.34 . Page Total
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Question 34 {continued) Marks

(c) Ethylene can be distinguished from ethane by a simple Inboratory test. Describe
how this test is carvied out and its resuits and include balanced equations for

chemical reactions which cccur in both the dark and in the lght.. Name fhe
product formed. 3

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

-------------------------------------------------------------------------

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

Lo above secchin quonn o bote o dosh + [@U‘.

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

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

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

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

------------------------------------------------------------
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Question 35 {2 marks) ' Marks

Uranium is & radioactive element that stowly undergoes decay.

238 " It
236
234 1 m

233 ‘ | Vil
230] iThi
228

224 1
222 : Ra |

2201 |
218} %V

216}

214 1?!}‘%1:?@
23 [
230 }F'hr PiPa
208 L] N 1
206 iFb
204

iass nurnber =

81 82 83 84 85 86 87 85 60 00 9107 03
Ti Ph B Po At R Fr R2 Ac Th Pa U Np

Atomic numtber ve—p-

Using the flow diagram shown above, trace the sequence of fission products during the
decay of uranium for the steps Pa (Protactinivin) fo Th (Thorium) Th-230.

(Taciuds the two eguations.} 2
23 3% o

B s S o =
2% 250 %
‘}L{..’.( .............. 2 . 0 ﬂ'f"z”“‘? ............................................................................

" 6 - Page Total !
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Question 36 {3 marks) ) Marks

Railways often test the cooling water of their diesel engines for dissolved metals, The
presence of particular metal fons in the water gives an indication as 10 the “health” of
the engine, The most commonly used metheod for this analysis is atomic absorption

speclroscopy.

In one particular analysis a chemist was fosting for the presence of iron. Sheused a
series of standard solutions to obtain the following results,

Concentration of Fe Absorhance
(ppm (%}
0 £.00
2 0.13
4 .28
6 41
8 0.53
9 0.67
(a} Draw 3 calibration graph of these results, 2
O, F :
0% ”
Waﬁw@? 52
. !
. 05 :
- i
0.3 4
0,2 a5k
3 J"V
ol s ol
Z o

ngsf.inn 36 mn’ﬁnuas Mt pagég 28

Cfed PN 7. Page Total
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Question 36 {coptinued) Marks
The chemist then tosted the water from three engines.

For each engine she placed 50 ml of sample in a 1000 mil. standard fask, The fask
was then filled to the mark with distilied, deionised water and shaken to ensure mixing,
She then tested each of the diluted samples and obtained the following results.

Engine Number Absorbance
(%)
Xiz 004
X45 0.01
K67 0.30

(b) Celoulate the concentration of fron in the original sampie from engine X67,

ettt SOMLE 4ok por. i M. cmendedbin. H Fe..

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

Plrupes Y o [fel e ORIGIKAL CAMPLE 2o X .4

Fan

—~ gg{}pﬁt
M C; U( - C'Z- Y’!..-
Co XS = f.y K120
Co = Ay KRR
{ o
¢ = Bdppm.
End of Paper
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