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Section I
Total marks (15)
Allow about 25 minutes for this section

Attempt ALL questions
Use the multiple-choice answer sheet

Select the alternative A, B, C or D that best answers the question. Fill in the
resp oval « letely.

Sample 2 +4= (A 2 B) 6 ©) 8 ®m 9

WBwO 6@ OO o O

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

Hne eW 0O 0O

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

correct
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1. The diagram below represents an important polymer. Choose the statement that is mog;

[ N .

\ /
ol

about this polymer.

CH,0H OH CH,0H OH CH,OH
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(A) This polymer is an important petrochemical product.

(B) The monomer from which this polymer is made is starch.
(C) This polymer is a major component of biomass.

(D) This polymeris a naturally occurring addition polymer.

For the reaction of cthﬁnol with oxygen, AH = —1.36 x 10° kJ/
t t , = mol. A mass of 2.3
cthanol was bumned in a plentiful supply of oxygen at STP. Choose the statement that bf

this reaction.
(A) 6.8 x 10 kI heatis absorbed from the surroundings.
(B) 136 x 10° kJ heat is released to the surroundings.
(©) 0.05 moles of carbon dioxide is produced.
(D) 2.24 L of carbon dioxide is produced at STP.

In which of the following metal and salt solution mixtures will the metal remain unreacted?
(A) Zinc in a solultion of lead nitrate.

(B) Copper in a solution of silver nitrate.

(C) Tin in a solution of aluminium sulfate.

(D) Aluminium in a solultion of iron sulfate,

In the compound, HC¢0,, what is the oxidation state of chlorine?

A4y -1
® -3
©) +1
D) +3

The decay series of uranium-238 begins with the emission of an alpha particle t i
oA e pha particle to form thori

(A) A positvely charged particle with negligible mass.

(B) A nucleus that could capture 2 electrons to become helium.

(C) Anisotope of the element helium with mass number of four

(D) A positive electron or positron ejected from the nucleus.

10.

Which of the following compounds, when mixed with distilled water, exists as an equilii
mixture with its ions?

(A) Hydrochloric acid

(B) Sulfuric acid

(C) Nitric acid

(D) Ethanoic acid

The relationship between an element's position on the periodic table and the acidic or basic

of its oxide is best described by which one of the following statementes BanIES
(A) Elements with the lowest first ionisation energy in any period usually form acidic oxides.
(B) Elements that have medium to high melting points are more likely to make acidic oxides.
(C) Elements that form covalent bonds are more likely to make acidic oxides,

(D) Elements which are excellent conductors of electricity usually make acidic oxides.

The bottle of soda water illustrated represents an equilibrium system that can be described by the
equation below.

€0, + H,0, &= H,CO,

Which statement best describes what happens immediately the lid is taken off? [kl
(A) As pressure decreases the equilibrium between Co,,, and €O, , shifts towards co,, .
(B) The pressure increases and the equilibrium moves to make more CO0, in the solution.

(C) The reaction moves to the right increasing [H,C0, ], reducing [C0,] and making the soda

water flat. &
D) As the concentration of H,CO0, decreases more CO, dissolves making the soda water flat,

Which of the following is the conjugate base of H,P0,™?

(A) H,PO,
(B) H,PO,
(© HPO>
® PO>

Which of the following reactions shows the transfer of a proton?

(A) Neutralisation of hydrochloric acid by potassium hydroxide.
(B) Oxidation of magnesium to form magnesium oxide.

(C) Reduction of silver ions to form silver metal.

(D) Combustion of butane to form carbon dioxide and water.




11. Buffered solutions can withstand the addition of excess acid or base without chang.

Which of the following substances would need to be added to 100 :
make it a buffered solition? L 002 Mises

"-(A) 100mL of 0.2 M sodium ethanoate.
(B) 100 mL of 0.2 M ammonia.
(C) 100 mL of 0.2 M sodium hydroxide.
(D) 100 mL of 0.2 M distilled water.

12. Water molecules can form a stable bond with H*. What sort of bond links the water

with the H* jon?

15.

t up 2 Galvanic cell including a voltmeter. He discovered that his measured cej
go;?ngz.xl“\::s ‘t}ap} less than the theoretical potential calculated from a table of standard reduction
potentials. Which of the following would be 2 plansible explanation for this?.

A)
B)
©
®

His electrodes were not inert.
His electrolyte was at a concentration less than I mol L™,
His cell voltage was not measured at STP.

His external power source was fluctuating.

GV
(B)
©
®)

Hydrogen bond
Ionic bopd
Covalent bond
Metallic bond

13. Ammonium chlaride (NH,C?) is a white water soluble solid. The pH of 1 mol L™ s¢

ammonium chloride is 4.6 Which ion is present in the largest concentration in this solr
(A) Chloride ions

(B) Hydrogen ions

(C) - Ammonium ions

(D) Hydroxide ions

14. Which of the following diagrams represents the alkanoic acid functional group?

[
@) -cf
O0-H
|
(B) OH
//0
© -C
}]..
H
//0
o ¢
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Section I
Total marks (60)
Attempt ALL questions

Allow about 110 minutes for this section

Use the spaces provided on the paper

Marks
Question 16 [6 marks]
The following illustrations represent the molecules of five carbon compounds that are
important as sources of energy or raw materials for the production of other materials.
- @
€S OC@
W (ge CA%e!
= O
W Ny . . H HHH
st | o
W’ Su HHHH
A B C
H
| -
c
W1 H o
H—C—C—H
H H
D E
(a) State the systematic name for compound A and describe a simple laboratory test to
distinguish it from compound B.
Compound A: 1
Laboratory test:
1

Question 16 continued over page

Question 16 (Continued) Student No.

(b)  From the compounds above, identify, by letter, the compound that shows the following
property. Justify your choice for (i), (if) and (iii) only.

(i) The most water soluble compound:

Reason:

(i) The compound with the highest boiling point:

Reason:

(iii) The compound which would make addition polymers:

Reason:

(iv) The compound which would give the Jowest heat of combustion:

Marks
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Student No.

Question 17 [5 marks]

Chiorine is used for the manufacture of C,H,C?, a monomer that undergoes addition
polymerisation.

(a) Draw the full structural formula for C,H,C¢

(b) Give the systematic name for the monomer C,H,Ct.

(c) Draw the structural formula of the polymer that is produced from C,H,C¢ with at
least three monomer units and name it using the common name.

(d) Interms of its stracture and properties, evaluate the usefulness of this polymer for
garden hoses and water pipes.

Marks

Student No.

Question 18 [10 marks]

The diagram below shows the reactions of the hydrocarbon C,H,.

X

H,
(with
Ni)

w GH,
HC¢ H,0,H" )

ce,

zZ

The products of these reactions are represented by the letters W, X, Y, Z.

(a) Name the raw material from which C,H, is currently obtained.

(b) Identify and describe the process by which it is obtained.

(c) State the systematic name and write the structural formula for the product Z.

Question 18 continued over page

Marks




Student No.
| Student No.
Question 18 (Continued) i
Marks Marks
1 Question 19 [4 marks]
(d) Explain the use of Ni in the production of X. An HSC chemistry student is investigating possible new power sources and constructs an
electrochemical cell from two standard half-cells using Ag* (s / Ag,,, and Sn** g/ Sn** gy,
as in the diagram below.
1 ’ [V]
(e) The product Y is predicted to be a future alternative fuel. Name and describe the
biochemical process which produces Y from glucose. Use relevant equations and
state the necessary conditions for this process to occur.
Ag Y
Ag* Sn** | Sn**
3
) ) (@)  Using arrows and labels clearly indicate the direction of electron flow and migration
(® Evaluate the present usefulness of cellulose as a raw material for the production of of ions. 1
compound Y.
(b)  Write the equation for the reaction that occurs at the anode.
1
(c) Describe TWO factors that would have to be considered when selecting an appropriate
chemical for the salt bridge.
2 1
(d) Showing all steps in your working calculate the maximum EMF that this experimental
cell could produce.
1
- 11 -




Student No.

Question 20 [4 marks]

The diagram below represents a silver oxide button cell. .

’ @' zinc (+ ZaO)

®

The overall cell reaction is expressed in the following word equation:

1. Zinc (solid) + silver oxide — zinc oxide + silver (solid)

The reduction half equation is expressed in the following word equation:

II. Silver oxide + water + 2e — silver (s) + hydroxide ions

(a) ~ Write react.ion 1 above as a balanced symbol equation.

(b) Identify the substance that is acting as the reductant and justify your choice.

(c) From the information given, deduce and write a balanced symbol equation for the
oxidation half reaction.

(d) State ONE advantage, apart from size, of this cell over the conventional dry cell.

Marks

Student No.

Question 21 [2 marks]

Some isotopes such as *U undergo fission when bombarded by neutrons. Some isotopes,
however, undergo nuclear reactions that produce new elements. These elements are called
transuranic elements. Outline the way that transuranic elements are formed in a nuclear
reaction and give ONE example of a transuranic element.

Question 22 (7 marks)

Two sealed tubes, containing identical equilibrium mixtures of dark brown NO, and
colourless N,0, are placed into beakers of hot water and iced water as shown in the

diagram below. They are then moved to a beaker of water at room temperature. The
observations made by students of the two tubes have been added to the labelled diagrams.

0% =2850C
Almost colourless
s

(a) An equation describing the equilibrium mixture is:

2NO,, &= N,0,

(dark brown) (colourless)

@

()  Inwhich direction (right or left as written) is the equilibrium reaction exothermic.

() Interms of Le Chatelier's principal explain the students' observations.

Question 22 continued over page

Marks "




Student No.

Question 22 (a) (Continued)

Marks
(iii) Given that Sydney's air is full of oxides of nitrogen and following on from the
student's experimental observations, predict what you would expect to see as
you look over the Sydney skyline on a still hot summer day.
Explain your prediction.
1

(b)  Evidence shows that the overall global concentration of NO, in the atmosphere has
.not increased significantly over the last century.
Discuss the human activities that generate localised increases in NO, concentrations
and the chemical processes which prevent localised increases from being dispersed
globally.

Explain how these chemical processes pose a further threat to the environment.

- 15 -

Student No.

Question 23 (5 marks)

Esterification is an important industrial process for producing organic substances.
Esterification can be carried out on a small scale in the school laboratory.

(@)

(b)

©

Some students reacted methanol with butanoic acid. Name the ester they produced
and using structural formulae write a chemical equation to describe this reaction.

Name of ester:

Some specific conditions apply to the process of esterification, for cxample, refluxing
and the addition of sulfuric acid.

Explain ONE reason for using reflux apparatus and ONE reason for adding sulfuric
acid.

Reflux apparatus:

Adding sulfuric acid:

Describe ONE characteristic of esters and how they are most commonly used.

Marks




Student No.

Marks
Question 24 (4 marks)

The reaction between hydrogen sulfide gas (H,S) and water is an acid — base reaction according
to Bronsted-Lowry theory.

(a) Write a balanced symbol equation for this reaction.

1
(b) Define a Bronsted-Lowry acid.

1
(c) Identify the Bronsted-Lowry acid and its conjugate base in the above reaction.

" B-L Acid: Conjugate base: 1
(d) Explain, with the inclusion of electron dot diagrams, how the reaction can also be
classified as a Lewis acid-base reaction.
1

- 17 -

Question 25 (7 marks)

17 -

Student No.

To determine the concentration of acetic acid in a particular brand of vinegar, a student
first diluted 25 mL of the vinegar accurately to 100 mL and then titrated 10 mL of the
diluted solution with 0.097 M sodium hydroxide. The average titre was 17.2 mL.

(a) Calculate the concentration of the diluted solution and then the concentration of the

original vinegar.

(b) Determine the mass of acetic acid in 100 mL of the original full strength vinegar.

(c) If the student mistakenly rinsed the burette with water before filling it with NaOH,
what would be the effect on his calculated concentration of vinegar compared to its

real concentration?

(d) Explain why the sodium hydroxide solution made from the molar mass of NeOH
dissolved in 1 litre of water had to be standardised before vsing, in order for the

titration to be accurate.

(e) From the following table choose the most suitable indicator for determining the
end-point in the titration of acetic acid and sodium hydroxide.

Indicator pH range Colour range
(low pH-high pH)
Thymol blue 12-28 Red-yellow
Bromocresol green 38-54 Yellow-blue
Methyl red 44 -6.2 Pink-yellow
Bromothymol blue 6076 Yellow-blue
Thymol blue 8.0-9.6 Yellow-blue

Marks |




Student No.

Question 26 (6 marks)

Year 12 students were asked to plan and perform an experiment to assess the value of
ethanol as a fuel.

(a) State ONE factor that would have to be included in a risk and hazard assessment for
this experiment.

(b) They have decided to compare the heats of combustion of ethanol with three other
easily obtainable alcohols and graph the results.

()  Write a balanced symbol equation for the combustion of ethanol.

(ii) Draw a labelled diagram of the apparatus they wéuld use to determine the heat of
combustion and how it would be set up for such an experiment.

Question 26 continued over page

- 19 -

Marks

Question 26 (Continued) Student No.
Marks
(i) Identify the measurements they would need to make.
1
(iv) When the data has been obtained, what formula could they apply to quantify the
heat of combustion of each alcohol?
1
(v) When graphing this information, what labels would be put on the horizontal
and vertical axes?
Vertical axis:
Horizontal axis: 1




Student No. ‘[
Section I - Option ‘ ) L
Total marks (25) Question 27 (a) (Continued) Student No.
Allow about 45 minutes for this section ‘ Ma
Attempt ALL questions ‘ rks
Use the spaces provided on the paper | (v)  Steel ships are often protected from rusting by bolting blocks of magnesium to
‘ their hulls. Explain how this prevents rusting, and name the process involved.
: Marks | T
Question 27 ~ Shipwrecks and Salvage (25 marks)
(@)  The hulls of ships are made of steel alloys which corrode rapidly to form rust.
Aluminium, however, is quite resistant to corrosion.
() Compare the standard reduction potentials of iron and aluminium and justify
from these values which metal should corrode more readily.
2
2 (vi) State ONE reason that large ocean going vessels are not built of aluminium
even though it does not rust.
@iy Assess your answer to (i) in the light of the opening statement and explain any
anomalies.
1
1 (b) - () Year 12 performed, either in class or at home, some open-ended investigations to
determine the rate of iron corrosion when temperature, electro| lyte concentration,
: oxygen concentration or pH was varied. Assess the impact of ONE of these on
(i) Define the term passivating metal and give ONE example of a passivating metal. the corrosion rate of iron.
1
(iv) Describe how rust forms on the hull of a ship giving the necessary chemical
equations for each step of the process. Identify the product that is called rust.
5 _
Question 27 continued over page o 3
-2L- | Question 27 continued over page




Student No.

Question 27 (b) (Continued)

(ii) Scientists were immensely surprised when the Titanic was discovered, to find
such a large extent of rusting. They had expected, due to the variables
mentioned in (i) to find it reasonably uncorroded. Outline the biological
mechanisms that have largely contributed to its corrosion.

Marks

(c) Outline the contribution of Galvani to understanding the process of electron transfer.

(d) A concentrated aqueous solution of copper nitrate was electrolysed using inert
electrodes.

(i)  Write half equations for the reactions that occurred at the electrodes.

Anode:

Cathode:

Question 27 continued over page

223 -

Question 27 (d) (Continued)

Student No.

(ii) Describe the electrode processes if the electrolysis in (i) was repeated using
copper electrodes.

Anode:

Cathode:

(iiiy Discuss ONE factor that would affect the rate of the electrolysis reactions in @)
and (ii) above. )

END OF PAPER

Marks
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Section I — Multiple Choice

Cheose the best response and fill in the response oval completely

Liog o

MCNON )6
MICIOMGIL ¥
oI Ioaton
e 3
7. (B)

5. @ ® [© D |
9. (D@ @D
10.2%%__
11. B

2 IO @
3. @ ® O ®
@ [O[®
15. D@ | © | D™

1.

i bt b o

N\ 7/

OH OH
0 - 0, &} C
> OH OH
OH : X OH OH
o) y ¢ 0 [¢]
OH CH,0H OH o

The diagram below represents an important polymer. Choose the statement that is mos;
about this polymer.

CH,0H CH,0H CH,OH

CH,OH

Y]
B)
©
)

This polymer is an important petrochemical product.

The monomer from which this polymer is made is starch.
This polymer is a major component of biomass.

This polymeris a naturally occurring addition polymer.

For the reaction of ethanol with oxygen, AH = —136 x 10° kJ/mol, A mass of 2.3 ;
ethanol was burned in a plentiful supply of oxygen at STP. Choose the statement that b

describes this reaction.

(A) 68 x 10 kI heat is absorbed from the surroundings.
(B) 136 x 10° kJ heat is released to the surroundings.
(C) 0.05 moles of carbon dioxide is produced.

(@) 2.24 L of carbon dioxide is produced at STP.

In which of the following metal and salt solution mixtures will the metal remain unreacted?

(A)  Zinc in a solultion of lead nitrate.

(B) Copperin a solution of silver nitrate.
(C) Tin in a solution of aluminium sulfate,
(D) Aluminium in a solultion of iron sulfate,

In the compound, HC?0,, what is the oxidation state of chlorine?

A -1
® 3
© +
@) +3

The decay series of uranium-238 begins with the emission of an alpha particle to form thorit
What is an alpha particle?

GY)
®)
(®)
D)

A positvely charged particle with negligible mass.

A nucleus that could capture 2 electrons to become helinm.
An isotope of the element helium with mass number of four
A positive electron or positron ejected from the nucleus,




10.

Which of the following compounds, when mixed with distilled water, exists as an cthbﬁ
mixture with its ions?

(A) Hydrochloric acid
(B) Sulfuric acid

(C) Nitric acid

(D) Ethanoic acid

The relationship between an element's position on the periodic table and the acidic or basic
of its oxide is best described by which one of the following statemeatss nature
(A) Elements with the lowest first ionisation energy in any period usually form acidic oxides.
(B) Elements that have medium to high melting points are more likely to make acidic oxides.
(C) Elements that form covalent bonds are more likely to make acidic oxides,

(D)  Elements which are excellent conductors of electricity usually make acidic oxides,

The bottle of sada water illustrated represents an equilibrium system that can be described by the .
equation below.

€0, + H0, = HCO,

Which statement best describes what happens immediately the lid is taken oft? il

(A) As pressure decreases the equilibrium between CQ,,, and €0, , shifts towards co,,.
(B) The pressure increases and the eguilibrium moves to make more CO, in the solution.

(C) The reaction moves to the right increasing [H,CO0, ], reducing [C0, ] and making the soda

water flat. .
(D) As the concentration of H,CO, decreases more CO, dissolves making the soda water flat,

Which of the following is the conjugate base of H,P0,™?

(A) H,PO,
(B) H,PO,
(© HPO*
® PO

Which of the following reactions shows the transfer of a proton?

(A) Neutralisation of hydrochloric acid by potassium hydroxide.
(B) Oxidation of magnesium to form magnesium oxide.

(C) Reduction of silver ions to form silver metal.

(D) Combustion of butane to form carbon dioxide and water.

12.

13.

14.

- 11. Buffered solutions can withstand the addition of excess acid or hase without chang

Which of the following substances would
make it a buffered salition? need tobe added to 100 mL of 0.2 M ety

(A} 100mL of 0.2 M sodium ethanoate,

(B) 100 mL of 0.2 M ammonia.
(C) 100 mL of 0.2 M sodium hydroxide.
(D) 100 mL of 0.2 M distilled water.

:Z:e:h ?o;c:gzi can form a stable bond with £, What sort of bond links the water
(A) Hydrogen bond

(B) Ionic bond

(©) Covalent bond

(D) Metallic bond

Ammonium chlonde(NH,Cl) is a white water soluble solid. The pHof 1 mol ! s
ammonium chloride is 4.6 Which ion is present in the largest concentration in this so
(A) Chloride ions

(B) Hydrogen ions

(C) - Ammonium ions

(D) Hydroxide ions

Which of the following diagrams represents the alkancic acid functional group?

[
w g
\O—H
|
® on
//0
© -¢
}]..
H
0]
7
o ¢
0_




15. A student set up 2 Galvanic cell including a volimeter. He discovered that his measured cel} %
potential was far less than the theoretical potential calculated from a table of standard reduction
potentials. Which of the following would be a plansible explanation for this?

A
®)
©
@

His electrodes were not inert.
His electrolyte was at a concentration less than [ mol L™,
His cell voltage was not measured at STP.

His external power source was fluctuating.

¥ Sécfion T
Total marks (60)

55 - Attempt ALL questions

- i ZmzzcIse the spaces provided on the paper

Student No.

Question 16 [6 marks)

The following illustrations represent the molecules of five carbon compounds th
: " X t
Important as sources of energy or raw materials for the production of opther mate?ia?f

(@)

State the systematic name for compound A and describe a simple laboratory test to
distinguish it from compound B.

Compound A: f‘/’h»@ne

Laboratory test: __ [ _4ho abeopg 47/ v /fa/«/" adpl

Bompe _pipder- do_botls A« B ,/hu A e Bromnie
woder will decolovrise bt ppb s, A,

Question 16 continued over page

-7-




Student No.

Question 16 (Continued)

Marks

(b) From the compounds above, identify, by letter, the compound that shows the following
property. Justify your choice. £, (17 (1) anedqiiiy.

4L
()  The most water soluble compound: E (D

Reason:Myﬂ&%L%wmm_hngg@_
bonols _wj ity wirkes molecilos 6) 1

C’ﬂ\is is alse e for C but it bhas a IOrg aon-soluble lz,.@

i) The compound with the highest boiling point: ¢ m
Reason: I+ has ~OH gmup /o make /u{dn% bonds be/wemm/zm&@

T
f;:oo;e hos He laullsf- MW thoefoe o most olisgrsin s botwen betuwal{T) i

The campound which would give the lowest heat of combustion: D

sl —— 7 7 N

7

[0 Xg 0] ULAJv

The compound which would make addition polymers: ____ A @

Reason: _ W s o dowlde bond ubicls con

epen ouwt o ool onollyr monomes 1
e,«“-c.r enol |

Question 17 [§ xharks]

Chlorine is used for the manufacture of GH,C2, a monomer that undergoes addition

polymerisation.
(a)  Draw the full st:;ucmral formula for C,H,c¢
~ -
-~ C = c’ ~
ct

(b)  Give the systematic name for the monomer GH, (.

Chloro ethene.

(c) Draw the structural formula of the polymer that is produced from C,H,C¢ with at
least three monomer units and name it using the common name.

USRI
] 1
~C-Cc-C-Cc-c-c—
b f I @
H ot K ¢ [T '
Polyvinylchlorole 16

(d) Interms of its structure and properties, evaluate the usefulness of this polymer for
garden hoses and water pipes.

&c Inclusian of 4o chloring Solodice, moleculs ok fla | e,

Pymer _chain, _skflrs 1, =i He shuchor anol
ahld—s 4o @loo Qraund . Thys
25300 ~M pipes e s r‘cg!é rothe Man
port® | liaht " @nol  con easﬂg‘
W (b& ioacol WL, a. ool vent ocpllesive
VE breaks down aller prolono\ed QXPOGUJ‘Q‘
E sunlight, andl Locomes ‘or‘(,ﬁ'Q, so for v
n o.o.rden hoses g, uv Obsodee  is odddesf
od _plasheiser s ol by sofet_

-9.




Question 18 [10 marks]
The diagram below shows the reactions of the hydrocarbon C,H,.

X

H,
(with
No)

GH,
W . H ct Hzoy H +(¢q)

ct,

Z

The products of these reactions are represented by the letters W, X, Y, Z.
(a) Name the raw material from which C,H, is currently obtained.

Qil
(b) Identify and d&scnizée process by which itié obtained.
Cote lyhéBemekiry of long chain /mo(rv(‘Ahéoh@

7

Aool _Lithens , Ca_HcL@

.omo?écm shorfLrldvaf,{ /?yolmcghbmﬁ 32

(c) State the systematic name and write the structural formula for the product Z.

/4 & ~ olichlors ethpne z
R B R R R
C-LCH JH-C-C-cd [H-C-Cny e’t-@
H O co B H_H

Question 18 continued over page

-10-

Student No.
\

Question 18 (Continued)

(d) Explain the use of Ni in the production of X.

Gl A7 A 2AIT L 13 A

CoH,20e st RCoHsOH + 2(Da g:)

L@mm&w_ﬁ&:t Wwi/w 37%
~Geel abeodol conentvabion to han /5%

(f) Evaluaie the present usefulness of cellulose as a raw material for the production of
- ~compound Y.

- 11 -




Studeni No.

Question 19 [4 marks]

An HSC chemistry student is investigating possible new power sources and constructs an
electrochemical cell from two standard half-cells using Ag* )/ Agq,y and Sn* (a3 / Sn¥ .
as in the diagram below.

I

Ag Y

Agt Sn** [ Sp*

(@)  Using amrows and labels clearly indicate the direction of electron flow and migration

ofions. o oL&Q&(‘AA'n. @

(b)  Write the equation for the reaction that occurs at the anode,
Sn® > Sa% . g8 o)

(c) Describe TWO factors that would have to be considered when selecting an appropriate
chemical for the salt bridge.

ks + -
) L8 iNAE s n _!il~4/4‘

(d) Showing all steps in your working calculate the maximum EMFE ﬂ:@s experimental
cell could produce.

S > Sa* L 98
Aq+ + e —» fAg

-12-
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" The diagram below represents 2 silver oxide button cell.

Student No.

Question 20 [4 marks)

KOH in 2 porous madium
A0, Ag

The overall cell reaction is expressed in the following word equation:

I. Zinc (solid) + silver oxide —» zinc oxide + silver (solid)

The reduction half equation is expressed in the following word equation:

II. Silver oxide + water + 2¢ + silver (s) + hydroxide ions

(a) Write reaction I above as a balanced symbol equation.

2o, A3.0 5 2.0 + gAa
37 ~J €3] [<D)] J =

(b) Identify the substance that is acting as the reductant and Jjustify your choice.

= Zine WMMAL&A%&@@,‘
ool wn, o w&zm e 4o oxidlired

Gene o

\—g

-t

o TR Ry

(c) From the information given, deduce and write a balanced symbol equation for the
oxidation half reaction.

Zn —5 Zn*" 4+ ags

(d) State ONE advantage, apart from size, of this cell over the conventional dry cell.

_M%,dr;n Waﬂr,,w?z clls L

. - /J/(Hmcmg
"

DEFINITELY NOT RECHARZEPRLE /C Heprer / SAFER DiseosAL
.13 .




Student No. x_&“’ ’L . ‘ Student No.
Markg ] .
Question 21 [2 marks] . Question 22 (a) (Continued)

—

i h as 2% undergo fission when bombarded by neutrons. Some isotopes,
ngv:?fm?nudw reactions that produce new elements. These elements are called

transuranic elements. Dutline the way that transuranic clemeats are formed in 2 nuclear (i)  Given that Sydney's air is full of oxides of nitrogen and following on from the
reaction and give Xamp, i

student's experimental observations, predict what you would expect to see as
you look over the Sydney skyline on a still hot summer day.

Explain your prediction.
4 brown haz Wl _fe visible becouse
e mihpe of NOs <« A204 eﬁm,/:éﬂu'n\

L

wouly spft Pwords  mare NOy as i

e LOIE —77 ) ) ) I 6. -

Question 22 (7 marks) o : » @
Twosededmbes,cmﬁhhgidenﬁcdethbnummofdakb:om Nq,and ﬁmﬁggﬁ K NCrepses &
colourless N,0, are placed into beakers of hot water and iced water as shown in the
diagram below. They are then moved to a beaker of water at room temperature. The

observations made by students of the two tubes have been added to the labelled diagrams.

{b) Evidence shows that the overall global concentration of NO, in the atmosphere has
not increased significantly over the last century.

Discuss the human activities that generate localised increases in NO, concentrations
a.?d ;hhc chemical processes which prevent localised increases from being dispersed
globally.

Explain how these chemical processes pose a further threat to the environment.
shon 1n CARS TRUCKS arvt

e 0°C

:
- @Méﬁ SIS eredlups N0 fom Ny ¢ 0y in air
(a) An equation describing the equilibrium mixture is: : hy rackts with Qg o form NOS . Q
L NO,, == N0, +heat Na + O — . 2o N
(dark brown)  (colourless) ‘ 2NO & Oa —> g nop \_S@ _)
()  In which direction (right or left as written) is the equilibrium reaction exothermic, (Jnccenaed.  [(RNo 27 )occd(g{/ e 0%l nuk of o
) right 1 Qmosphee oy chissoluiy (a_main, €0 oo vt Sprecol
() Interms of Le Chatelier's principal explain the students’ observations. %1Ob Qu"," C
@WM As +he ?m erodure ch ﬂl "'M @(M()& chiserhsod 1n (‘aln’kowe\/@“ . }
of Qaklerr " | shills 1o Counlernct or minimise #o effect NOg + Ha0 —> HADa+ Layoa

@QC{O( rmin is o Ll onuironorentzl oot 1+
§_m£:rmc:og mclmb‘iz,‘) i~ lokps )Qi”t}cjo a;?ua,h‘:‘,é@am'sms)' T
@ 'deskoﬂs Reests andd Ole_Com,oost‘ morblo Iouijo&;\ﬁﬁ :

hoe aolols
do

-y
g5 _
. ‘ﬁ.nd%mﬂw N0, whicd. is cbr, 3

Question 22 continued over page
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Question 23 (5 marks)

Esterification is an important industrial process for producing organic substances.
Esterification can be carried out on a small scale in the school laboratory.

(a) Some students reacted methanol with butanoic acid. Name the ester they produced
and using structural formulae write a chemical equation to describe this teactioxy 1
7L

methyl bubanoake @ =
I

am’

Name of ester:
e

H o K i 4 HoQuuy O
BT A\ _
i —é:—oﬂ + . C-C-C-C-H —> H-C-0- c-C-C-CH +H,0
. ‘. L | [
|.'( - HOT o A H H { H
oo _ Y
Take off “E woler asa proctuct is o 5
b ou¥. - v .
®) fno?& %% ;o;:;i:glcgsﬁ Zpae:liyd.m the process of esterification, for example, refluxing
Explain ONE reason for using reflux apparatus and ONE reason for adding sulfuric
acid.
Reflux apparatus: RQQI\JX“M{ uses oo COOUF\A]; COnD(enSer o @
_prevent the loss 01:) any volahle reschanks o producks
Adding sulfuricacid: _Aels as a catnlyst 4o spaget up Ha reachon

OR Removes wakes Rom propluct o _increases yielof 2

() Describe ONE characteristic of esters and how they are most commonly used,
They bhave o very sweet smeil (%
14 7
~useol in &l avourings oc par'@umes 9 1 -

- 3olvenks jany _o_r_xﬁ@
~ ploastcse= n Pre

.16 -

Student No.

Question 24 (4 marks)

The reaction between hydrogen sulfide gas (H,§ and water i id - i
to Bronsted- Lowry s (H, ) and water is an acid base reaction accorc

(2) Write g balanced symbol equation for this reaction.
HaS + Hs0 — Hs™ & H,of

®) Define a Bronsted-Lowry acid.
B _B-L acd is a Pr‘o*-or\ olonor
0 Ao oy

(c) Identify the Bronsted-Lowry acid and its conjugate base in the above reaction.
. 4 -
B-L Acid: HaS = Conjugate base: __H S @

(d) Explain, with the inclusion of electron dot diagrams, how the reacti
classified as a Lewis acid-base reaction. o on can also be

—~ M - - H o+
H:s:a‘—i:' - [HSJ +[H:oﬂ G
80 H )j

A Lowis acid is an elockon poi- accepter o
. . {
a lewis boss s an eleckun poir donoc. The weder /]
molecude ocks ns o Lowie lbacs donchr, o oakaﬂY
Q/le,d'n)n§ to ﬂg hﬁo(ro en ian whfd\ ‘acks ns
o lews ol accef:?»)f e elechuon poic

-17-




Question 25 (7 marks)
To determine the concentration of acetic acid in a particular brand of vinegar, a student
first diluted 25 mL of the vinegar accurately to 100 mL and then titrated 10 mL of the
diluted solution with 0.097 M sodium hydroxide. The average titre was 17.2 mL.
Ne.
(@) Calculate the concentration of the dilute slti®n and then the concentration of the
original vinegar.

097 x17-3(8)- 0.1y mo s (E)
2, (2) 2

a =
e 70 -
(}z::a-£= v}(pz xIOOéL. 0'éé7 mo//-'-l@
25

(b} Determine the mass of acetic acid in 100 mL of the #megar.
dlolieof octic acdl i (00n¢ = O 066

ANy, 1‘/',, 2 (44847 = p0d.0353 4

(el
— Mass of owhe deif o (00mL <

= 4ol g 0

(c) If the student mistakenly rinsed the burette with water before filling it with NaOH,
what would be the effect on his calculated concentration of vinegar compared to its
ion?

real concentrati .
%me
(d) Explain why the sodium hydroxide solution made from the molar mass of NaOH -

dissolved in 1 litre of water had to be standardised before using, in order for the
titration to be accurate.

__NoOH plaotts COa ¢ HaQ a0 £ sibal,
fo _nOF 1y atcwral

()  From the following table choose the most suitable indicator for determining the
end-point in the titration of acetic acid and sodium hydroxide.

Indicator pH range Colour range
(ow _pH-high pH)
Thymol blue 1.2-28 Red-yellow
Bromocresol green 3.8-54 Yellow-blue
Methyl red 4462 Pink-yellow
Bromothymol biue 6.0 -7.6 Yellow-blue
Thymol blue 8.0-9.6 Yellow-blue
Jhupmal blus PHE0-24.0

- 18 -
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Question 26 (6 marks)

Year 12 students were asked to plan and perform an experiment to assess the value of
ethanol as a fuel.

(2) State ONE factor that would have to be included in a risk and hazard assessment for
this experiment.

1h s le - Cove witl hoate’y
94‘-"0( L e y y 5
‘ volakle — venhlble mom onfiime bo

those, ( - (rritzat o) g%ggs ’9%?)?9/‘“

(b)) They have decided to compare the heats of combustion of cthanol with three ofh
easily obtainable alcohols and graph the results. oF elanol ee otfer

(i)  Write a balanced symbol equation for the combustion of ethanol.
Ca HesOH  + 31(9,,1 —9 2C0a +3H,0
Uﬂ JCQ_H$OH + 70& - 4-C.O°-L + &?/-{JO

(i) Drawalgbelladdiagr;mofthe they would use to determine the heat of
combustion and how it would be set up for such an experiment.

Hhermomeder
o |— Contounes supported by anin
e j water
rebort stord— '
wick — SP':rH' burner

Question 26 continued over page
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Question 26 {Continued)

(ii) Identify the measurements they would need to make.
Cho.r\ég n “'ﬂm?un}'m of wodes
Mass of wader s  Mass of ed 1
CAT@, Arnoss Puel | » Mass of wwief)

(iv) When the data has been obtained, what formula could they apply to quantify the
heat of combustion of each alcohol?

AH = m CAT

(v) When graphing this information, what labels would be put on the horizontal
and vertical axes?

Heo} o‘c C,gmloush‘w\
MO 0

Vertical axis:

carben afomse 1

Horizontal axis:

-20 -
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Section I - Option

Total marks (25)

Attempt ALL questions

Use the spaces provided on the paper

S ,':..,._..Student No.— =~ -

Question 27 - Shipwrecks and Salvage (25 marks)

(a) The hulls of ships are made of steel alloys which corrode rapidly to form rust.

Aluminium, however, is quite resistant to corrosion.

()  Compare the standard reduction potentials of iron and aluminjum and justify

Fe s 8°=0-0v (f) Als £°« rapv (D)

from these values which metal should corrode more readily,

The more pogihve. vplue for Al wo.lol

Sungest- 1 y
N N

8. . . ! . - .
DX S » Fea L el A
.y ‘

£e

(i) Assess your answer to (f) in the light of the opening statement and explain any

an

- — e

Uik " 0dlows moe_woter cnel airin b cankive

Comosien | 1

‘k : é -~

NE COIf sy
/
Honini 1

(v} Describe howmstformsonﬁ:ehnnofa'shipgivingmenec&ssazy chemical

£ A 9, =

2 Ara O 708

equaﬁonsforeachstcpofdzpmcuss. Identify the product that is called rust.
4 2, / 0 ) 7 7

I 875

o anadpe s ks

01 . ThE /5

¢ 2. 427,

98+ F00 4 120 5204 forataterr) O
e The B, ~ lns_mig sadl olle
Y. ) /) L I > @ﬁ)lfs) @
f"fm— o BloH) i Btler ox:’aﬂs;/ o _form hyolmied irga(n) oiole
e Bof) t102 — < /Fe;03. 4,0 @,
@) 5

o Hyctalocd (oni)oxite fo,0z HoQ is 4y rust

Question 27 continued over page
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Question 27 (a) (Continued) Student No. _— tudent No.
‘ Marks

Question 27 (b) (Continued)

J\p* b .

} H‘}} - (v)  Steel ships are often protected from rusting by bolting blocks of magnesium to
W , their hulls. Explain how this Prevents rusting, and name the process involved.
WN@ Is_more reacs 7

AiQane n IS mMore réacsuk

~” EStum wil

Anoole 2 Y
Mg~ r2e ., - .
/(),?j: o(zj fé) oxiole [77% S, ma/‘f’," C Loy
285 Fe will b bact fo £. N —_y Onol
ok . EE ,M :
L0, + .02 5 20K _F"’ £ e cothy < _redn 4 % N : .7 :
i is_rechwed . This /s ol Ccohocts chaon 2 & N ; 3 SHdes b 1y chopiss o e 1 ¢
‘ 25 + 4#0

(vi) State ONE reason that large ocean going vessels are not built of aluminium
even though it does not rust.

e —MMnMM%_M
PAXE  Lplenside. _MM

i ,
fpcdSdpo g 1

) (i) Year 12 performed, either in class or at home, some open-ended investigations to e ~ cleda a e radtecctis, ")
® determine the rate of iron corrosion when te; , electrolyte conceitxaﬁon, q“’w 24 afms oS whick is hart enpt biack ) YAl fdes @
oxygen concentration or pH was varied. Assess the impact of ONE of these on - :

the corrosion rate of iron. MJLW of e oubanss | Frenills - © &ﬂhztheoontrﬂmﬁonofﬁa!ﬁnim»mdm:ﬁngﬂm process of electron transfer.
T&@M o) P Aty ?
Tetckoiye] [ st cc ke b b g

oH f Mosdy o % il 272 %

__(,l?=:>j ) el ae obifpecaed

Lonork =  Mokeo” o bGacice oclibmes
0?4' Yho Meaod _ardlod oodeil | o
. ol masds  ~ ﬁa«a olotaid 924%«% Gest .
de‘a%;,, Sepdls Mok gome m l @ ;&b?nmcg:atcd aqueous solution of copper nitrate was electrolysed using inert
Qprbication s cOmndnilo i, ' ) '

(i)  Write balf equations for the reactions that occured at the electrodes.
Ancde: __ QHa0 ~> Og 4 4H*+ 4T ok B0 50, 42K+
Cathode: __ (u?t + e —> (4

Question 27 continued over page
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Question 27 (d) (Continued)

(i) Describe the electrode processes if the electrolysis in (i) was repeated using
copper elecn'odes

Anode: _The COper Qovely  tyouds! SOl
—R_info sotution  (3) ¢
Goe — o + a5 @

Cathode: ___(he  ¢co
/ 1 in_mass\Tins A,

Ay #nm A spluton  ase
— 1ol oF G—La‘/‘o? Q&JEJ

(iti) IH&diigs ONE factor that would affect the rate of the electrolysis reactions in (i)
i1) above,

B B v

END OF PAPER

A v7 7 BRI




