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Section I
15 marks

Attempt Questions 1-15
Allow about 25 minutes for this section

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 @) 9
G“wO 6@ OO 00

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

new answer.
“we WM OO omO

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

A/
W WM OO OO




3.

Which of the following is a systematic name for styrene?

(A) Ethenylbenzene
(B) Choroethene
(C) Benzylethene
(D) Chlorobenzene

Which of the following is a condensation polymerisation reaction?
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What is the best reason that ethene can be transformed easily into many useful products?

(A) Ethene is a gas composed of non-polar molecules.
. (B) Ethene has a highly reactive double bond.

(C) Ethene is 86% carbon by mass.

(D) Ethene can be produced by catalytic cracking.




4.

The table gives the heat of combustion in kJ.g™ for a number of different fuels.

Heat of combustion
Fuel (kJ.g™
Methanol 22.7
Ethanol 29.6
Propanol 33.6
Petrol (octane) 47.8

The heat of combustion in kJ mol™ for one of the fuels was calculated as 2016 kJ mol™

What was the fuel?

(A) Methanol
(B) Ethanol
(C) Propanol
(D) Petrol

What substance may ethanol be dehydrated to?

(A) Ethylene

(B) Ethanolic acid
(C) Ethyne

(D) Ethyl ethanoate

The boiling points of three compounds are:

Compound A: 78.3°C
Compound B: -88.6°C
Compound C: 117.9°C

The compounds are known to be, in no particular order, ethane, ethanoic acid and ethanol.

Which of the following correctly identifies compounds A, B and C in that order?

(A) Ethane, ethanol, ethanoic acid.
(B) Ethanoic acid, ethane, ethanol.
(C) Ethanoic acid, ethanol, ethane.

(D) Ethanol, ethane, ethanoic acid.




The graph shows the mass and amount of carbon, fluorine and chlorine atoms in one mole of a

compound.
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What is the molecular formula for this compound?

(A) CECl
(B) CF,Cl,
© CEC,
(D) G,FCl,

Carbon Fluorine

Chlorine

7| Mass (g) {w} Amount (mol)

The table below shows some properties of four commonly used radioisotopes.

Name of isotope Half-life Ionising power
Technetium-99 hours low
Cobalt-60 years high
Carbon-14 thousands of years low
Uranium-238 millions of years moderate

Which of these isotopes would be most suitable for killing cancerous cells in radiotherapy?

(A) Technetium-99

(B) Cobalt-60
(C) Carbon-14

(D) Uranium-238




10.

11.

Phenol red is an acid-base indicator, yellow 6.8 —red 8.4.
Methyl orange indicator, red 3.1 - yellow 4.4.

A small quantity of soil was added to 5 mL of pure water, stirred for 5 minutes, allowed to
settle and filtered. When one sample of the filtrate was tested with phenol red, the colour
turned yellow. When another sample was tested with methyl orange, the colour turned yellow.

What is the best conclusion about the s0il?

(A) That it is slightly acidic and has a pH less than 8.4.
(B) Thatitis slightly acidic and has a pH less than 6.8.
(C) That it is slightly alkaline and has a pH less than 6.8.
(D) That itis very acidic and has a pH less than 4.4.

The following diagrams represent samples of four acids.

Bey: @ =H" O = acid anjon @& = undissociated {unionised) acid
o e 58 ole BN 11
QO &
o ®o o ®
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Which beaker can best be described as containing a sample of dilute, strong acid?
A T

B) U

<o Vv

D) W

The Haber Process is used to synthesise ammonia in the following exothermic reaction.
PESSEES
N,, + 3H,, == 2NH, -+ heat

Which of the following procedures would increase the equilibrium yield of ammonia?

(A) Decrease both the temperature and pressure.
(B) Decrease the temperature and increase the pressure.
(C) Decrease the pressure and increase the temperature.

(D) Increase both the temperature and the pressure.




12.  Which of the following best describes a solution with a pH of 5?

(A) Contains [H*] of concentration 10°M.

(B) More acidic than a substance with a pH of 4.

(C) Basic

(D) Contains an equal concentration of hydroxide and hydronium ions.

13. The pH of unpolluted rainwater is about 6.0. Which of these gases contributes most to this?

A) CO,
B) N,
(©) NO,
D) O,

14. 0.40 g of sodium hydroxide was weighed and dissolved in 15.0 mL of water in a conical flask.
The solution was then titrated with 0.50 M hydrochloric acid. The endpoint was detected when
19.0 mL of acid has been added. The value of 19.0 mL was less than the expected 20.0 mL.
This difference could be explained if:

(A) the burette had been rinsed with water prior to adding the hydrochloric acid solution

(B) the equivalence point was reached before the endpoint

(C) the sodium hydroxide solution had been left exposed to the air for a long period of time
before the titration was performed

(D) the conical flask contained 25.0 mL of water instead of 15.0 mL

15. A student prepares four solutions of acids, such that they are all of the same pH (pH = 6.0).
Which of the following solutions is the most dilute?
(A) Hydrochloric acid
(B) Ethanoic acid
(C) Citric acid

(D) Carbonic acid
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Section II — 65 marks
Attempt ALL questions
Allow about 1 hour 30 minutes for this section

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations.

Marks
Question 16 (5 marks)
Polyethylene (polyethene) is a very important chemical in today’s society.
(a) Outline the THREE main steps in the commercial production of polyethylene. 3
(b) By altering the conditions under which polyethylene is produced, two different
polymers can be produced, LDPE and HDPE.
Compare the uses of LDPE and HDPE, relating to their physical properties. 2

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

.........................................................................................................................................
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Marks
Question 17 (7 marks)
Using the standard electrode potentials on your data sheet and equipment from the list
below, construct a fully labelled scientific diagram of a galvanic cell. 3

Equipment:

Zinc metal, nickel metal

Zinc nitrate solution, nickel nitrate solution, potassium nitrate solution
Filter paper

2 x 100 mL beakers

Alligator leads

Voltmeter

Question 17 continues on page 10
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Marks
Question 17 (continued)
(b) Write the reduction half-equation. 0.5
(c) Write the oxidation half-equation. 0.5
(d) Write the overall redox equation. 0.5
(e) Calculate the standard e.m.f. of the cell. Show working. 1.5
() In the laboratory, you would not obtain a voltage close to the standard e.m.f. as
calculated in part (e). State ONE possible reason for this. 1

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

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

End of Question 17

10
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Marks
Question 18 (5 marks)
Over the past 100 years, there has been an enormous increase in the amount of fossil fuel
used. As supplies of these are finite, a suitable alternative must be found.
(a) Explain why ethanol can be regarded as both a fuel and as a renewable resource. 2
(b) Evaluate the conversion of starch (or glucose or sucrose) to ethanol as a source of
ethanol. 3

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

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

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

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

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

.........................................................................................................................................
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Marks

Question 19 (7 marks)
(a) During your HSC course you have performed an experiment to compare the

reactivities of an alkene and an alkane.

Outline how you conducted this experiment in your school laboratory using a

named alkene and a named alkane. 2
(b) In this experiment, you were required to select an appropriate alkene and alkane

based on safety information. Justify your choice. 1
(c) Summarise your results from this experiment and include relevant chemical

equations to explain your observations. 4

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

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

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

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

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

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

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

.........................................................................................................................................
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Question 20 (5 marks)

Since Luigi Galvani undertook his famous experiments into “animal electricity” there
have been great advances in our ability to harness electrochemical energy in the form of
batteries.

Using your knowledge of the dry cell or lead-acid cell, evaluate it in comparison to one

of the following:

button cell

fuel cell

vanadium redox cell

lithium cell

Gratzel cell

in terms of: chemistry, cost/practicality, impact on society, environmental impact. 5

Properties Dry cell / lead acid

Chemistry

Cost/Practicality

Impact on society

Environmental impact

EVAIUATION: «ovitriieit ittt ettt s et e e e et e s e saaeeeeeesssaeaaeestssssassass st bt uesn sean soesassreasaanssessssasanansns

...................................................................................................................................................
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Question 21 (7 marks)
(a) Describe why some isotopes are stable and others are unstable.

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

(b) Write an equation to represent the alpha decay of Thorium-230.

(¢) The Lucas Heights nuclear reactor in Sydney currently produces radioisotopes for
use in a range of medical treatments and diagnoses.

Using your knowledge of a named medical radioisotope, analyse the benefits and
problems associated with its use.

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

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

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

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

.........................................................................................................................................
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Question 22 (4 marks)
(a) Recent evidence suggests that there has been an increase in atmospheric
concentrations of oxides of sulfur and nitrogen due to industrial plants and vehicle

emissions through the burning of fossil fuels.

Explain, including relevant equations, how this may be contributing to the formation
of acid rain. 2

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

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

(b) Outline reasons for concern about the release of these oxides with respect to the
environment. 2

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

.........................................................................................................................................
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Question 23 (4 marks)

When carbon dioxide dissolves in water the following equilibrium process occurs.

CO,, + H,0, = H,CO,_ + heat

Explain, in terms of Le Chatelier’s Principle, what happens:

(1)  to the solubility of carbon dioxide in a soft drink bottle if the pressure decreases
(i.e. when the lid is opened).

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

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

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

.........................................................................................................................................
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Marks
Question 24 (4 marks)
A student places 2.4 g of magnesium into a beaker containing 4M nitric acid. They
observed that the acid fizzed vigorously until the magnesium had disappeared and a
colourless liquid remained.
(a) Write a balanced symbol equation for this reaction. 1
(b) Calculate the number of moles of Magnesium that reacted, showing ALL working. 1

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

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

(c) Assuming that this reaction was carried out at 25°C and 100 kPa, calculate the volume
of gas produced. 2

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

.........................................................................................................................................
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Marks
Question 25 (8 marks)
(a) Calculate the pH of 0.0060 M hydrochloric acid. 1
0.0l mol L™t
Acetic acid Citric acid Hydrochloric acid

Explain why the pH of these acids are different, even though they have the same

concentrations. Include suitable equations for acetic acid and hydrochloric acid to

assist your explanation. 3

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

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

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

Question 25 continues on page 19

18
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Marks
Question 25 (continued)
(¢) Define the term amphiprotic. 1
(d) Write TWO chemical equations to show that the dihydrogen phosphate ion (HZPO;)
is amphiprotic. Identify a conjugate acid/base pair in one of your equations. 3

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

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

End of Question 25

19
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Question 26 (7 marks)

A student determines the ethanoic acid content in white vinegar by titration with a standard
NaOH solution. The equation for the reaction is:

CH,COOH + NaOH — CH,COONa + H,O

- Diagram (d)

B »

3
Q Vinegar
-« solution NaOH
-~ golution

®) ® Indicator ©

The following procedure was used:

Step 1: Wash burette with distilled water then fill the burette with 0.100 M NaOH and
record the volume

Step 2: Wash a 20 mL pipette with distilled water and then fill with the vinegar solution
and allow to run into the conical flask.

Step 3: Add five drops of the indicator phenolphthalein to the conical flask.

Step 4: Titrate the vinegar solution till the endpoint is reached. Record the volume as
shown in diagram (d).

Question 26 continues on page 21

20
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Marks
Question 26 (continued)
(a) Unfortunately, the student made a number of mistakes.
State ONE mistake made in:
(i) D Lo ettt s sttt e s b esae s s sate e s sa s e sraeen s e
(i1) D 2. ettt et ettt e ere e s e e st ss e e b e e sa e seaesra susessae st e e ensssnrese 2
(b) The student then correctly repeats the titration three times. The experimental results
for the three titrations are:
Titration Number 1 2 3
Final Reading (L) 22.48 22.55 22.43
Initial Reading (mL) 0.05 0.05 0.06
Titre (mL)
@) Calculate the appropriate values of NaOH required for the titration by filling
in the table above, and then calculate the average titre of the titration. 1
(ii) From the titration, determine the number of moles of ethanoic acid in a
20 mL sample of vinegar. 2
(ili)  Calculate the concentration of CH;COOH in the 20 mL sample of vinegar
in moles per litre. 2

21
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Marks
Question 27 (2 marks)
(a) Identify the products formed when propanoic acid and butanol are refluxed with
acid catalyst. 1
(b) State ONE advantage of using reflux to prepare the ester. 1
End of Paper

22
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Section I
15 marks

Attempt Questions 1-15
Allow about 25 minutes for this section

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 (C) 8 D) 9
OO B@® OO oo

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

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
A

WM W, 0O 0O




3.

Which of the following is a systematic name for styrene?
Ethenylbenzene Text book }0., ]¢
(B) Choroethene
(©) Benzylethene
(D) Chlorobenzene
Which of the following is a condensation polymerisation reaction?
H O HH 4 O, H M
(&) ! W ! oot
Mo Hec-OH +  C-C-C-H ¥ H-G-0-C-C-C-H + HO
| o ! o
H HO HOH H H H
H H H H H H H
SN .
® | Je=c | ey Go0-Ge0e0-0-s Toxk p
H H H H HHHHH
8 20eH 1206 e GoblaOy 4 HaO
H R O H R 0O - RO o)
N2 ! ,.’7 [T [k R T = Ry
O N-C-C Fn {N(‘;m(}\os{ ¥ HAN-G-G-N-G-GTOH aet Hal
WoHo 98 A lmw  HH
What is the best reason that ethene can be transformed easily into many useful products?

(A) Ethene is a gas composed of non-polar molecules.
. @ Ethene has a highly reactive double bond.

(C) Ethene is 86% carbon by mass.

(D) Ethene can be produced by catalytic cracking.

L S
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4.

The table gives the heat of combustion in kJ.g™ for a number of different fuels.

Heat of combustion
Fuel kJ.gh
Methanol 3% 227 by
Ethanol glo 20.6 136y - b
Propanol bo 336 Q0b
Petrol (octane) (04 47.8

The heat of combustion in kJ mol™ for one of the fuels was calculated as 2016 kJ mol™.

What was the fuel?

(A) Methanol
(B) Ethanol

@ Propanol

(D) Petrol

What substance may ethanol be dehydrated to?

Ethylene

(B) Ethanolic acid
(C) Ethyne
(D) Ethyl ethanoate

The boiling points of three compounds are:

Compound A: 78.3°C
Compound B: -88.6°C
Compound C: 117.9°C

T'Jz.,dff as .

Aor € a

The compounds are known to be, in no particular order, ethane, ethanoic acid and ethanol.

Which of the following correctly identifies compounds A, B and C in that order?

(A) Ethane, ethanol, ethanoic acid.
(B) Ethanoic acid, ethane, ethanol.
(C) Ethanoic acid, ethanol, ethane.
@ Ethanol, ethane, ethanoic acid.




7.

The graph shows the mass and amount of carbon, fluorine and chlorine atoms in one mole of a
compound.

100 -25
80 - _ -20
Mass S i Amount
40 1 - 10
20 4 -5
s _-—“_I L L L o _——‘ O
Carbon Fluorine Chlorine

FEE] Mass () [ | Amount (mol)

What is the molecular formula for this compound?
(A) CEC

(B) CE(],

(C) GECL

@ cra,

The table below shows some properties of four commonly used radioisotopes.
Name of isotope Half-life Tonising power
Technetium-99 hours low
Cobalt-60 years , high
Carbon-14 thousands of years ‘ | | 10W
Uranium-238 millions of years moderate

Which of these isotopes would be most suitable for killing céncerous cells in radiotherapy?

(A) Technetium-99

@) Cobalt-60

(C) Carbon-14
(D) Uranium-238




Phenol red is an acid-base indicator, yellow 6.8 —red 8.4.
Methyl orange indicator, red 3.1 — yellow 4.4.

A small quantity of soil was added to 5 mL of pure water, stitrred for 5 minutes, allowed to
settle and filtered. When one sample of the filtrate was tested with phenol red, the colour
turned yellow. When another sample was tested with methyl orange, the colour turned yellow.

‘What is the best conclusion about the s0il?

best_s

10.

11.

CA) That it is slightly acidic and has a pH less than 8.4.
(B) That itis slightly acidic and has a pH less than 6.8.
(C) Thatitis slightly alkaline and has a pH less than 6.8.

(D) Thatitis very acidic and has a pH less than 4.4.

The following diagrams represent samples of four acids.

Eey: e =H" O = acid anion &0 = undissociated (unicpised) acid
o e @ o e @
. ’ © (O] : &
o @&
X o 0 @ ®
¢ o o8 - a0
® 8 o @ € , =
o N 0 08 & e
T Yy Y W

Which beaker can best be described as containing a sample of dilute, strong acid?

A) T
(B) U
€ Vv
D)y W

The Haber Process is used to synthesise ammonia in the following exothermic reaction.
N,, + 3H, <= 2NH, -+ heat
Which of the following procedures would increase the equilibrium yield of ammonia?

(A) Decrease both the temperature and pressure.
@ Decrease the temperature and increase the pressure.
(C) Decrease the pressure and increase the temperature.

(D) Increase both the temperature andbthe pressure.




12.

13.

14.

15.

-5
Which of the following best describes a solution with a pH of 57 @4'] = 1O

@ Contains [H*] of concentration 10 M.

(B) More acidic than a substance with a pH of 4.

(C) Basic

(D) Contains an equal concentration of hydroxide and hydronium ions.

The pH of unpolluted rainwater is about 6.0. Which of these gases contributes most to this?

(A) CO,
(B) N,
(C) NO,
D) O,
.00qSmol HCl < Ol mot NabH =
0.40 g of sodium hydroxide was weighed and dissolved in 15.0 mL of water in a conical flask.

The solution was then titrated with 0.50 M hydrochloric acid. The endpoint was detected when
19.0 mL of acid has been added. The value of 19.0 mL was less than the expected 20.0 mL.

This difference could be explained if:
(A) the burette had been rinsed with water prior to adding the hydrochloric acid solution

) B the equivalence point was reached before the endpoint

@ the sodinm hydroxide solution had been left exposed to the air for a long period of time
before the titration was performed

D) the conical flask contained 25.0 mL of water instead of 15.0 mL

A student prepares four solutions of acids, such that they are all of the same pH (pH = 6.0).
Which of the following solutions is the most dilute?

@ Hydrochloric acid

(B) Ethanoic acid

(©) Citric acid

(D) Carbonic acid
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Section II — 65 marks
Attempt ALL questions
Allow about 1 hour 30 minutes for this section

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations.

Marks

Question 16 (5 marks)
Polyethylene (polyethene) is a very important chemical in today’s society.

(a) Outline the THREE main steps in the commercial production of polyethylene. Te;d‘P 15-17 3

..........................................................................
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(b) By altering the conditions under which polyethylene is produced, two different
polymers can be produced, LDPE and HDPE.

Compare the uses of LDPE and HDPE, relating to their physical properties.’ 2
LofE - ! Owdml‘y$°”@Q'exfo‘e-vs—o-o‘%rPlashcf’ﬂ‘m

. N '
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.............................................................................................................................
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Question 17 (8 marks)

(a) Using the standard electrode potentials on your data sheet and equipment from the list
below, construct a fully labelled scientific diagram of a galvanic cell.

Equipment:

Zinc metal, nickel metal

Zinc nitrate solution, nickel nitrate solution, potassium nitrate solution
Filter paper

2 x 100 mL beakers

Alligator leads \ oodk do“,,w/kf
Voltmeter 0‘““5 4 ol :So\,l—u( lecdl

/()7

ZA i L N metal elechroole
metod elochoole (""R’Fo';aﬁ ,
salt Lrlolye 1
L (0Om\- beakesr
100mb barkes —1 »
{ )
2nNo3), (09 } | Nu(NoR) e
¢l§2 eoch meked  elechvoles . . . o L . o L @
"i eoch, R correck soluwhens 1n eoch bocker _ ... @
,}5\ sol- L,rlo%q_ “In rfgwr P\ace wt,\’L ¥NO, . . @
L for volbnels onel leodls N m%)k’r elace . @

/\L’_g’\ig.x\ce L mark"f so messy nlerprefadfien has lagen SHENE N

Question 17 continues on page 10

A con be o WSH 2n 4 ML%@&T@M.




has to he ol correct
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Question 17 (continued)

(b) Write the reduction half-equation.

T
{ (¢) Write the oxidation half-equation.
PN —_
.................. £n > AT . 2
&) (09

(d) Write the overall redox equation.

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

(e) Calculate the standard e.m.f. of the cell. Show working.

(Oxid"  Zn =27 23)  E: 0V (3

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

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

D T R L R T P R R N L LA A R TR L LR R Y R L R L]

(f) In the laboratory, you would not obtain a voltage close to the standard e.m.f. as
calculated in part (e). State ONE possible reason for this.

The soluhans woe not e stasclovd Grconhahon @P M

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

D R SRR R D R R P 3 O B P L R R R R R R e LR R 2

B e I I o

End of Question 17
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Question 18 (5 marks)
Over the past 100 years, there has been an enormous increase in the amount of fossil fuel
used. As supplies of these are finite, a suitable alternative must be found.
(a) Explain why ethanol can be regarded as both a fuel and as a renewable resource. 2
M;La@bprodu&%%ﬂ (£).(CoH,0 130,72 200, +3H0+ heodk

"’ I O re,nq,mc\w
..... ‘I NCANOABIL  FC IFOOMITL. . oeeeeeeeeeeeeeeeeeeeeeeeeeenteeaesssessesasenesanen

(b) Evaluate the conversion of starch (or glucose or sucrose) to ethanol as a source of
ethanol. MAKE A JTUDGaMENT BASEL OO CRAVTERIA. 3

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

T ethonel s eroduced b& «Qirmenh‘nﬁ s}gm& Cwasle— bibmsS) Hen

.............................. J...--u..o---u-.u...

@ o PO e €0, usd bo make Tle plantis refeosee!
%'ﬁmr'degso'arpowaed,ca ned i e ot Busns .

soul eroswon O(é@bresi’nhf:n)

g
- r h
.................................... T T B g A T R T YR Y

ot omounks of smelly waste
solo~ poweesl 50 Mak ene.laaj use
Broa. non - reresalole Sowees .+ T uses ap fosstl Puat energe )
B [
~eons b oS cls0 not COQ_ I\QV\W han low—yd“,ww‘s ex‘oensa\/e.

(At present, Hla clisootvontzges of prociuveiy etlonsd from
6 Gpmaniiy chord oo Tlon foom efions anboepl Tl
@ Oo(var\}—f\(fxs_ when Fossil Rl eney Qanleadtmwodeo(
Cram T procss ondf (gnd oiﬂjw%@@&*;e cropp
reolieeot , Then o €

®©
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*(b) In this experiment, you were required to select an appropriate alkene and alkane

StAENE NO. oo re e

Marks
Question 19 (7 marks)
(@) During your HSC course you have performed an experiment to compare the
reactivities of an alkene and an alkane.
Outline bow you conducted this experiment in your school laboratory using a
2

named alkene and a named alkane.

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

dnt Qclohexene ang. o kst buke of eqclohexone (i) O
3. Tre st fuhes wese stoppoeok ond ghoken. @
3. Colowr  chang es . wmo\oswdnmmedtak@ mdaﬁerwwmwks@

1@ fest-tubes in dork, <> kst fubes in light e useat, He. aisuer fo () wil
hove o W2  mordeaot &cwd«%%‘:))

based on safety information. Justify your choice.

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

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

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

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

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

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

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

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

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

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

Uv biaght C r 4+ HBr
1&ﬁ3"‘ ......... 8 T\.Qm@u .......... 7B b..H.‘.!.@..(L.;) ....................... (: aq,)@

...........

CC\JC(O hexOne bbgbw lbromo Cd clohexone. kddlt‘aen ld‘ﬂm‘l0(2>

Musk inchvde  colows in olescop hon - USL SWMW
Q?O . -?(‘l Q_o(m& M: e O ksl‘__ WS‘ in

U.V. ‘LZQ"\«'\’ Lor Cgc(ohexme clorke o “8"‘{' .
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Question 20 (5 marks)

Since Luigi Galvani undertook his famous experiments into “animal electricity” there
have been great advances in our ability to harness electrochemical energy in the form of

batteries.

Using your knowledge of the dry cell or lead-acid cell, evaluate it in comparison to one
of the following:

button cell

fuel cell

vanadium redox cell

lithium cell

Gratzel cell
in terms of: chemistry, cost/practicality, impact on society, environmental impact.

Properties Dry cell / lead acid
Chemistry )

SEE| ATTACHED TARLE

Cost/Practicality

MARKING Wit perenDd @

Impact on society

OnN  wWEtAT  KIDS USE

Environmental impact

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

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




StuAEnE NO. oot enrrereeeenaens
Marks

Question 21 (7 marks)
(a) Describe why some isotopes are stable and others are unstable. 1

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

(b) Write an equation to represent the alpha decay of Thorium-230. ‘
A30 - a3k be ud
THe +°7Ra (o=t <o d)

(¢) The Lucas Heights nuclear reactor in Sydney currently produces radioisotopes for o
use in a range of medical treatments and diagnoses. (et componants , W“‘fj

Using your knowledge of a named medical radioisotope, analyse the benefits and
problems associated with its use. 5

5@0%46/270#(9;/@0@% ..... et 30 N
Foblens... mu%éecaoszsfenﬁw?flo@@é%/%@ﬁ/s@

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

nfo Tl bloclafrecn. Go Ml Mool passeo 1245 te 4oy

o olffoent olewlis, Uo dmge itk iy amomditi

o rl .
.nt...li crarboro  « orearclondts ¢




Question 22 (4 marks)

Student No.

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

(a) Recent evidence suggests that there has been an increase in atmospheric

(®)

concentrations of oxides of sulfur and nitrogen due to industrial plants and vehicle
emissions through the burning of fossil fuels.

Explain, including relevant equations, how this may be contributing to the formation
of acid rain.

Burinowy fossi| Freks - S+ 0 = SOQMQS’O&_+ Oy — S0, @

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

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

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

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

Outlipe reasons for concern about the release of these oxides with respect to the
environment.

g/\/Q 0y —> ANOad QO + 0, = N0y O

JNOy + H0 —> HNOg + AN O

e P ¥, T
oo aeth

&R
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Question 23 (4 marks)
When carbon dioxide dissolves in water the following equilibrium process occurs.
CO,, + HOp =— H,CO, + heat
Explain, in terms of Le Chatelier’s Principle, what happens:
(i) tothe solubility of carbon dioxide in a soft drink bottle if the pressure decreases )

(i.e. when the lid is opened).

kt Ghodlis's frinople soys Pot whon an_equilibriim is. chshrées

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

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

S has ba s, 2 0 . Ctrts 0t o 50letien, fo, gl

........................................ 7................

e Clg) @

(i1) when a bottle of soft drink is heated. @

T equdibriom... shibhs. fo. He. left, astn up Tk .

S

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

e%fmheaf', 50.. /o C/O_;z@) Is Pmowf @ 5}/

......................................... 07 et B = S
. -

.

oL Olobeliors provaple ahtodol Lo ofuked conplel ot
M@w.

() lan aleo Lo Amorrercot 4o mo/gm,wﬁi@.

Coo’l(s) « Hy 0 j Hy, CO4 Lwyx
| ~ole P O nale. Y- . X
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Question 24 (4 marks)

A student places 2.4 g of magnesium into a beaker containing 4M nitric acid. They
observed that the acid fizzed vigorously until the magnesium had disappeared and a .

colourless liquid remained.

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

..................... M3+HN03-——->5Q\103)&+“9,®
(s) (o (%)

Calculate the number of moles of Magnesium that reacted, showing ALL working.
...... “543=&.‘:ka@
g3 3M.o|-'

-
i "5-
............................................................................................................................

Assuming that this reaction was carried out at 25°C and 100 kPa, calculate the volume

(b)

(©)

of gas produced.

- 71
-
....... Ha"’{f)
\/#: .......... 4 TR AN G e e eeeeertr it eeceerertatte e esaar e s astass sttt at e seasrbbaaaaareaeenasnnrnasaesaseaas

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

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

= Q5 I o corcect 95143@

N
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Question 25 (8 marks)

(a) Calculate the pH of 0.0060 M hydrochloric acid. 1
.................. P H=‘“‘03@>°><‘O
.......................... S 2 R O N,

: ¥ .'c RN e

- B

0.01 mol L% 0.01 mol L't

Acetic acid Citric acid Hydrochloric acid

Explain why the pH of these acids are different, even though they have the same
concentrations. Include suitable equations for acetic acid and hydrochloric acid to
assist your explanation. 3
...... thok @e ool porhally | tonisecdlZ)THaor] < [Chytoor]

e $00nat e (D)eg CHICOON + W0 =2 Clylon + H30" (&)
H;/droc)\lom'c. acel (s o shong acd Nt (s

) . ieeeesessssssesecesssvise

T ——

(:/‘
sevesasssessveasessrnsrncagdersrascerccscsrarcssvenedecascesscecssacasacrsassevacrane
o—
oo,

=0-01 H ool pH= Q .
........................................ P
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Question 25 (continued)

(c) Define the term amphiprotic.

(d) Write TWO chemical equations to show that the dihydrogen phosphate ion (HZPQ;)
is amphiprotic. Identify a conjugate acid/base pair in one of your equations. 3

H.PO,. + OH~ <==> HPOS 4+ H,0

End of Question 25

vy 4

Ky PO, / HPO. T
OH™/ HO
HafOq /H3 P04
H;07/ 1,0
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Question 26 (7 marks)

A student determines the ethanoic acid content in white vinegar by titration with a standard
NaOH solution. The equation for the reaction is:

CH,COOH + NaOH — CH,COONa + H,0

|

D

NaOH

Q Vinegar
«~ solution .
T - golution

()

The following procedure was used:

Step 1: Wash burette with distilled water then fill the burette with 0.100 M NaOH and
record the volume

Step 2: Wash a 20 mL pipette with distilled water and then fill with the vinegar solution
and allow to run into the conical flask.

Step 3: Add five drops of the indicator phenolphthalein to the conical flask.

Step 4: Titrate the vinegar solution till the endpoint is reached. Record the volume as
shown in diagram (d).

Question 26 continues on page 21

20




Marks
Question 26 (continued)
(a) Unfortunately, the student made a number of mistakes.
State ONE mistake made in:
@  stepl: ..Kuosiaa. with. dishtled watec .
) step2: .. fuasiog. with. cishlled . water 2
(b) The student then correctly repeats the titration three times. The experimental results
for the three titrations are:
Titration Number 1 2 3
: , 43
37
Final Reading (mL) 22.48 22.55 22.43 5o
3 (132
3%
Initial Reading (mL) 0.05 0.05 0:06 ¥
Titre (mL) - 4> | a&-SD &9'3%7
® Calculate the appropriate values of NaOH required for the titration by filling
in the table above, and then calculate the average titre of the titration. 1
ad-4 3
N <. 4t
(i) From the titration, determine the number of moles of ethanoic acid in a
20 mL sample of vinegar. 2
~3 -1
nc\—isnool—t Ngoort = 0‘25(-(_[,)((()' L x 0100 md L @
s 22 6P md o O
(iii)  Calculate the concentration of CH;COOH in the 20 mL sample of vinegar

Stadent NO. ..ot

in moles per litre. 2
-2
= ’ X O i
Conins = 224X Tl (@
0-020 Lu

= O- |12 mol L.-' @
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Marks
Question 27 (2 marks)
(a) Identify the products formed when propanoic acid and butanol are refluxed with
acid catalyst. @ @ 1
ity prORANCORE.... ARO.. OBYET
(b) State ONE advantage of using reflux to prepare the ester. 1
..... The. reactants ondl procucks . voahile. . The. reflus conoonses
.Safches Mem. . condenses.. dhem. anel rebums Bem. 4o He. Hask

SO -YL,,;] o not Lo.si:.:“

End of Paper
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