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YEAR 12
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TRIAL HSC COURSE EXAMINATION

Chemistry

General Instructions

¢ Reading time — 5 minutes

o  Working time — 3 hours

e Board-approved calculators may be
used

= Write using blue or black pen

» Draw diagrams using pencil

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

Section I .

Pages 2 - 10

Total marks (93)

This section has two parts, Part A and
Part B

Part A

Total marks (15)

¢ Attempt Questions 1 - 15

s Allow about 30 minutes for this part

Part B
Total marks (78)

¢ Attempt Questions 16 - 30

»  Allow about 2 hours and 15 minutes
for this part

Section ¥X

Pages 11 - 12

Total marks (7)

e Attempt question 31

o  Allow about 15 minutes for this
section.




Section 1
Total marks (93) ' —

Part A

Total marks (15)

Attempt Questions 1 - 15

Allow about 30 minutes for this part

Use the multiple-choice answer sheet.

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

Sample 2+4= (A) 2 B) 6 © 8 D) 9
A O BO cCoO D O

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

A B O coO DO

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:

A BO coO D O

[




Which of the following statements is correct?

(A)

®)
©)
D)

Ethane has a higher MP than ethene due to weaker dispersion forces between °
ethane molecules

Ethane is less reactive than ethene and ethane undergoes addition reactions
Ethane and ethene are both polar molecules

Ethane is less reactive than ethene and ethane undergoes substitution reactions

Polystyrene is best suited for:

(A)
(B)
©
D)

carry bags due to its rigidity
tool handles due to its large side group
garden hoses due to its high melting point

carpets due to its ability to stretch and return to its original position

Which underlined species is being oxidised in the following equations?

(A)
(B)
©
(D)

AFe +3 Oy > 2Fe;0s¢,

H,SOugag + 2NaOHqq) = NazSOuq + 2H:00)
Zns) + 2HClag) =2 ZnClygag) + Hagg

Hag + Clygy > 2HClg)

When refining a metal such as copper by electrolysis the:

(A)
(B)
(&)
(D)

impure copper is at the cathode
impure copper is the electrolyte
pure (refined) copper is the oxidant

pure (refined) copper undergoes oxidation

The stability of isotopes is related to the ratio of neutrons to protons in the nucleus.
Unstable nuclei of elements with:

(A)
(B)
(€)
(D)

a low atomic number mainly produce B-particles
an atomic number greater than 83 produce o-particles only
an atomic number less than 83 produce o.-particles and d-radiation only

a neutron to proton ratio between 1 and 1.1 produce d-radiation only




9.

Acid strength is a measure of the:

(A) concentration of an acid in solution s
(B) extent to which an acid neutralises a base .
(C) extent to which an acid ionises in water

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

The preparation of phosgene, COCly, is exothermic and can be represented by the
equation:

CO(g) + Clz(g) > COClz(g)

The formation of phosgene would be most favoured by:

(A)  high temperature, high pressure and removal of phosgene
(B) low temperature, low pressure and removal of chlorine
(C)  low temperature, high pressure and removal of phosgene

(D)  high temperature, low pressure and addition of carbon monoxide

To indicate that a substance is slightly acidic and not highly acidic a scientist would
best use a combination of which two indicators:

(A) methyl orange and bromothymol blue
(B)  litmus and bromothymol blue

(C)  litmus and phenolphthalein

(D)  methyl orange and phenolphthalein

The structure below represents:

CH4CH,CH,;COOCH;CH,CHj

(A)  propyl propanoate
(B)  propyl butanoate
(©) butyl propanoate
) buty! butanoate




10.

11.

In a titration of a strong base with a weak acid the solution at the equivalence point is:

(A) acidic
(B)  Dbasic
(C) neutral

(D) dependent on the concentrations of the acid and base used

The systematic name for the compound shown below is:

(A)  2-bromo -1, 4 —dichloro -3, 4—dimethyl;;entane
(B)  4-bromo-2, 5-dichloro-2, 3-dimethylpentane
() 3, 4-dimethyl-4-bromo-2, 5-dichloropentane

D) 1, 3, 4-trichloro-bromo-hexane

A particular chemical is found to exhibit the following properties:

» A brick-red flame colour
¢ A white precipitate with F ions
o A yellow precipitate with Pb™" ions

The chemical is most probably:

(A) BaCly
(B) Bal,
(C) CaCly
() Caly




13.

14.

5.

The rate of the following exothermic reaction can be increased by:

A(g) + 2B(g) & ZC(g) -

(A)  decreasing the temperature
(B)  increasing the pressure
(C) removing the product

(D)  adding a catalyst

AAS (Atomic Absorption Spectroscopy) could not be used to monitor:

(A)  excessive chlorination of drinking water
(B) micro-nutrients in soil
(C) trace elements in living cells

(D)  the mercury content in fish

A gas is found to have the following properties:

» Colourless

» Condenses to a distinct blue liquid
e Strong odour

» Poisonous in very small proportions

e Used to sterilise water

The gas is most probably:

Ay COy
B) O
(O} I O

(D) H,S




Section I

Part B ‘ o
Total marks (78)

Attempt Questions 16 - 30

Allow about 2 hours and 15 minutes for this part

Answer Questions 16 - 21 in the Part B1 Answer Booklet.
Answer Questions 22 — 30 in the Part B2 Answer Booklet

Show all relevant working in questions involving calculations.

Question 16 (5 marks)

Name a propellant that has been used as an alternative to CFC’s
(chlorofluorocarbons). Discuss why this propellant is favourable
to chlorofluorocarbons.

Question 17 (3 marks)

(a) Describe how the acidity/basicity of the oxides varies across
period 3.
(b) Write an equation for one of the oxides acting as a base and

one acting as an acid.

Question 18 (4 marks)

Ozone and oxygen are allotropes. Account for the difference in their
properties on the basis of their molecular structure and bonding.

Question 19 (6 marks)

You are given a sample of water to analyse for its drinking quality.
List three tests that need to be carried out to determine the drinking
quality of the sample and explain the importance of each test for this

purpose.

Question 20 (4 marks)

Outline and describe the role of a particular chemist employed in a
named mdustry.

Marks




Question 21 (6 marks)

Chemical reactions in industry need to be monitored continuously
so that yields are maximised and costs are kept low.

Discuss this statement with reference to the Haber process.

Question 22 (7 marks)

Oxides of sulfur are readily released into the atmosphere with
detrimental effects.

(@) (i) Identify natural and industrial sources of the oxides of sulfur.

(i) Use equations to show how the two common oxides of
sulfur are formed.

(b) Explain why the oxides of sulfur are causing concern when released
into the atmosphere. Use equations to support your explanation.

Question 23 (2 marks)

Outline the differences between the alkanol and alkanoic acid functional
groups in carbon compounds.

Question 24 (8 marks)

(a) Outline the differences between the definition of acids and bases
proposed by Lewis and those of Bronsted and Lowry.

(b)  Explain how both theories in part (a) increased our understanding of acids
and bases.

Question 25 (4 marks)

Discuss the advantages and disadvantages of using ethanol as an alterative fuel.

Marks




Question 26 (4 marks) Marks

Ethene is an important industrial chemical.

(a)

(b)

P

Ethene is obtained from oil as a by-product of catalytic cracking. 2
Name a comummonly used catalyst in this industrial process and

state if it is classed as a homogeneous or heterogenous catalyst.

Ethene can also be obtained from ethanol. 2

(i) Write the equation for the production of ethene from ethanol.

(ii) Identify the catalyst used in this reaction and describe how it works.

Question 27 (6 marks)

The radioactive isotope sodium-24 is a 8- and 3-emitter

(a) Write the equation for the decay of sodium-24. ' 1
(b) Describe two types of instruments or processes that can be used 2
to detect radiation.
(©) (i) What feature(s) would sodium-24 exhibit that make it suitable 3
as a leak detector in water and oil pipelines?
(i) Describe how sodium-24 can be used as a leak detector in
water or oil pipelines.
Question 28 (6 marks)

Aminoethane, C;HsNH; is soluble in water. It can act as either an acid
or base (at the NH, end).

(a)

(b)

(i) What is the name given to a species that can act as an acid 4
or base?

(i) Using equations clearly show C,HsNH, acting as an acid and
then a base.

(iii) Underline one conjugate acid-base pair in either of the equations above.

Describe a simple iest that could be carried out in the school 2
taboratory that would verify that C,HsNH, acts as a weak base in water.




Question 29 (2 marks) Marks
Describe using an equation how and where a named transuranic element 2
can be produced. '

Question 30 (11 marks)

In 1794, Alessandro Volta constructed the first electrochemical cell.

He used a zinc plate and a copper plate separated by a sheet of paper
moistened with sodium chloride solution.

Volta observed that the zinc plate was gradually eaten away as the cell
operated, but the copper was not. Small bubbles of gas (which proved
to be hydrogen) formed continuously at the surface of the copper nearer
the paper.

(a) (i) Write a balanced half-equation to explain the change in 6
the zinc plate.

(i) Write a balanced half-equation to explain the formation of
bubbles on the copper plate.

(iii) Write the fully balanced equation for the reaction.
(iv) Assuming standard conditions, calculate the voltage of the cell.

(v) Are the conditions, as described above, standard conditions?
Explain.

(vi) Describe the direction of electron flow in the cell.

b) Which metal would be the anode of the cell? Explain. 1

(¢) The cell did not operate when the paper was moistened with pure water. 1
Why?

() Fxplain why this cell 1s classed as a galvanic cell and not an 1

electrolytic cell.

(¢) Discuss how this cell has impacted (benefitted) on modern society. 2

10
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Write your answers on the lines or in the spaces provided for each question.

Student Number
CRANBROOK SCHOOL
YEAR 12
TERM 3, 2001

TRIAL HSC COURSE EXAMINATION

Chemistry
Part A Answer Booklet

General Instructions

*  Write your Student Number at the top
of this page

* Answer Questions 1 - 15 in this answer
booklet

*  Write using blue or black pen

* Select the alternative A, B, C or D that
best answers the question. Fill in the
response circle completely.
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Write your answers on the lines or in the spaces provided for each question.
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Question 25 (4 marks)
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6.

Marker’s
use only

®)

©

Q.

(d)

(e}

..lm'u...a{...k4ﬁ?&«.4....,.¢led!.{c.r5...,.clein\,.xi.n ...... S
Ty Awuigos . of WA .c@lh.,..@fﬁtim!..wﬂb

Marker’s
use only



3‘ (A’) lmt}um A, "M;' ¥ /0’ 4romlmfb’
'Llfd»‘ﬁvw" Vesk iy pid premn nélg.(
/ T e

/ N S qrodf [m}z&‘}_{aﬂﬁﬁm}

LHS (éw (:,Qrv‘p#‘}hna"\' //fa'd;h"‘)

L oin M/A/ /»-H.'u/ I plohon  Lontatnng /E“ '5»(
LHS ot p»ch/ (Pt)  inetesed _m plohon tom ’“’"j l?’f/é}" 1081

EMFy = OWY 4 0 = 12UV




