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CRANBROOK SCHOOL

YEAR 12

TERM 1, 2008

HSC COURSE EXAMINATION

Chemistry

General Instructions

e Reading time — 5 minutes

¢  Working time - 1.5 hours

* Write using blue or black pen

¢ Draw diagrams using pencil

¢ Board-approved calculators may be
used

¢ A Data Sheet and a Periodic Table are
provided at the back of this paper

e Write your Student Number at the top
of pages to be marked.

Total marks (75)

Section I Pages 3 - 16

75 marks

This section has two parts, Part A and
Part B

Part A - 10 marks
e Attempt Questions 1 - 10
* Allow about 12 minutes for this part

Part B - 65 marks

e Attempt Questions 11 - 23

e Allow about 1 hour and 18 minutes for
this part

The content and format of this paper does not necessarily reflect the content and format
of the HSC examination paper.
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1. Use the tables below to answer the question.

Indicator pH range Colour Change
Phenolphthalein 8.3-10.0 Colourless - red
Bromothymol Blue 6.2-7.6 Yellow — blue
Litmus 5.0-8.0 Red - blue
Methy] orange 3.1-44 Red - yellow

COLOUR
Substance Phenolphthalein | Bromothymol | Litmus Methyl
Blue Orange
A Colourless Blue Blue Yellow
B Red Blue Blue Yellow
C Colourless Green Purple Yellow
D Colourless Yellow Purple Yellow

Which substance A, B, C or D would have a pH closer to 7?

(A)
B)
©
D)
2. What is the correct name for the following structure?
CH;CH,CH(OH)CH; CH3
(A) Pentanol
(B)  2-pentanol
(@) 3-pentanol
(D)  Pentan-2-ol
3. Which of the following is a basic salt?
(A) NHsClI
(B) NaCl
(C)  NH,CH;COO
(D) CH3COONa
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What is the [H'] of a H,SOy solution having a pH = 3.6?
(A)  2.51x10*mol L™

(B)  3.98x 10 mol L

(C)  0.56 mol L

(D) 5.02x 10* mol L'

Which substance is soluble in water and produces an acidic solution?

(A) NO
B) NO;
) NO
Dy CoO

Which equation correctly represents a 3-decay?

(A U _ 4, He + 2 4Th
B PupU+thn —» 2y

©) ' ouPu — o5 Am + e

D) % Np . e + %, Pa

Which of the following is not a redox reaction?
(A) NaOH+HCI —» Na(Cl+H,0
(B) C,Hy + 30, —» 2CO, + 2H,0

(C)  Zn+ Cu(NO3), Cu + Zn(NO3),

—

(D)  ClO4 (aq)+CO(g) —> C105 (aq) + COx(g)



10.
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All four polymers below contain 3 monomer units. Which of the following
would most likely be a condensation polymer?

(A {CH,CHCICH;CHCICH,CHCIl}

(B)  {CH,CH(CHs)CH,CH(CH:)CH,CH(CHs)}
(C)  {O-CsH;904-0O- CsH1004-0O-CsH 0043

(D) {CH,CH,CH,;CH,CH,CH,»}

Which polymer would most likely have the following properties of being
stable to uv light, is crystalline and hard?

(A)  poly(vinyl chloride)

(B)  polystyrene

(C) HDPE

(b) LDPE

Which lists all the requirements for fermentation of sugars?
(A)  Oxygen, water, sugar, yeast, body temperature

(B) Water, yeast, 37°C, oxygen excluded, vitamins

(C)  Sugar, 35°C, oxygen excluded, yeast, air

(D)  35°C, oxygen excluded, water, yeast, fruit/sugar/grain etc.
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Chemistry

Section 1 (continued)

Part B - 65 marks

Attempt Questions 11-23

Allow about 1 hour and 18 minutes for this part

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Marks

Question 11 (5 marks)

(a) Name a recently developed biopolymer and name the specific enzyme(s)
or organism used to synthesise it. 2

(b) Evaluate the use or potential use of the biopolymer in part (a) related to
its properties. 3
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Marks
Question 12 (2 marks)

(a)  Define the term petrochemical industry. 1
(b) Give an example of a compound associated with this industry. 1
Question 13 (4 marks)

Justify the use of ethanol as an alternative fuel. 4
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Marks
Question 14 (2 marks)

Describe a method used to produce a transuranic element. 2

Question 15 (4 marks)

Poly(vinyl chloride) and polystyrene are both common polymers. Evaluate the
uses of each polymer in terms of their properties. 4
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Marks
Question 16 (8 marks)

During your course you carried out an investigation to determine and compare
the heats of combustion of at least 3 liquid alkanols per gram and per mole.

(a) Describe your procedure, clearly stating the 3 alkanols used and listing
your 3 alkanols in order of relative heat of combustion. 5

(b) Give reasons why your calculated results (no specific values are necessary)
being different to the published values and for each reason state how the
problem may be reduced or overcome. 3

10.
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Marks

Question 17 (8 marks)

Compare the chemistry and structure of either a dry cell or lead-acid cell and
evaluate it in comparison to one of the following: button cell; fuel cell;

vanadium redox cell; lithium cell or liquid junction photovoltaic cell (eg

Gratzel cell) in terms of chemistry; structure; cost and practicality; impact on
society and environmental impact. 8

1.
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Question 18 (6 marks)

(a) Name and give the formula of an amphiprotic species.

(b) Show, using equations, why the species in part (a) above is amphiprotic.

(c) In one of the equations in part (b) above, underline an acid-base
conjugate pair.

d) Whose acid-base theory is being illustrated in this question?

Question 19 (2 marks)

Clearly explain the difference between an equivalence point and an endpoint
in a titration.

12.

Marks

2
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Question 20 (8 marks)
Consider the following equilibrium reaction.
CO(g) + Cla(g) = COCly(g) AH = -5kJ/mol

Explain in equilibrium terms what effects each of the following have on the
equilibrium system. Justify your answer.

(a) An increase in temperature.

(b) Removal of half the Cly(g)

(©) Increase in volume.

(d) The addition of a catalyst.

13.

Marks



Student Number:

Marks

Question 21 (6 marks)

20.6 L of a gas was produced at 25°C and 100 kPa when copper(Il) sulfide was
roasted in oxygen.

(a) Calculate the mass of copper(Il) sulfide used. 2

(b) Evaluate reasons for the concern about the release of the gas into the
environment. Give relevant equations. 4

14.
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Question 22 (8 marks)

The diagram below illustrates the change in pH when 0.0500 molL" solution of
potassium hydroxide was added to 10.0mL of an unknown acid HA.

15
14
13
12

(=SEEEt

—_
(==

9
8
pH 7
6
5

4 V
3
2
1
0 .
-lg 5 10 15 20 25 30 35 40 45 50
Volume of base added (mL)
(a) Write a balanced equation for the reaction above. 1

(b) From the information above, calculate the concentration of the unknown
acid. Justify your answer. 2

(c) Explain whether the acid is weak or strong. Justify your answer. 1

(Question 22 continues on the next page)

15.
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Marks
Question 22 (continued)

(d) What is the pH of the original base? 1

(e) Using equations, explain the acidity or basicity of the end products of the
reaction. 2

® In the space below, sketch what would happen to the conductivity of the

solution during the whole titration. 1
Relative
Conductivity

0 25 50

Volume of base added (mL)

Question 23 (2 marks)

Qualitatively describe the effect of buffers with reference to a specific example
in a natural system. 2

16.
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