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• Attempt Questions 21-37
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Section I

20 marks
AttemptQuestionsl-20
Allow about 35 minutes for fhis part.

Use the multiple-choice answer sheet for Questions l-20.

I Cycad seeds contain the toxin cycasin. In order to safely consume the seeds, Indigenous
. Australians used various methods to remove the cycasin.

One method used in the detoxification process involved crushing the seeds to expose the
inner kemels and then soaking the crushed seeds in water.

The property of the cycasin toxin upon which this method relies is:

A. The solubility of the toxin in water.

B. The reactivity of the toxin with water.

C. The immiscible nature of the toxin in water.

D. The higher density of the toxin compared to water.

2 Which of the following statements about chemical systems is correct?

A. An open system can transfer energy but not matter with its surroundings.

B. An open system can transfer matter but not energy with its surroundings.

C. A closed system can transfer energy but not matter with its surroundings.

D. A closed system can transfer neither energy nor matter with its surroundings.

3 Iron (II! ions and thiocyanate ions are in equilibrium with the iron (III) thiocyanate ion
according to the following equation:

Fe3* (aq) + SCN'(aq) + Fe(SCN)2* (aq)

The pressure in the system is increased. What effect will ihis have on the equilibr.ium?

A. [Fe3*] will increase

B. [SCN-] will decrease

C. [Fe(SCN)2*] will increase

D. There will be no change to the concentrations
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The diagram shows hydrated cobalt (II) chloride after it has been heated and all signs ofa
reaction have ceased.
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Which row of the table correctly shows the most likely identities of the substances X and Y?

A.

B.

C.

D,

Substance X Substance Y

water dehydrated cobalt (II) chloride

dehydrated cobalt (II) chloride water

dehydrated cobalt (II) chloride chlorine

cobalt (Ii) oxide water

-r-r + H(-L

Which altemative contains only amphiprotic substances?

A. SiOz, SOz, SnO

B. HzCO:, HCO:-, CO:2'

C. HS-, H:PO+, HzO

D. HCO{, HSO+-, H:O

How many products are possible when but-2-ene reacts with hydrogen chloride?

A. One

B. Two

C. Three

D. Four
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7 Arrange the following reactions in order oftheir increasing tendency to reach completion.

For each reaction, the equilibrium constant was determined under certain conditions.

I. 2Ot (g) e 3Oz (g) K,s=2.0 x l0s7

il. 2so2 (g) + 02 (g) + 2so3 (c) K"c= 4.3

ru. N, (s) + 3H, (g) + 2NH: (g) K"s:9.0

W. NH: (g) + IIzO 0) + NH4+ (aq) + OH-(aq) K"q: i.8 x t0-5

A. III, II, ru, I

B. r,m,II'rV

c. rv,II,m,r

D. II,ru, Iry

8 1.0 mL of 10 mol L-1 nitric acid solution was diluted to 1 L with distilled water. 100 mL of
this resulting solution was then further diluted to 1 L using distilled water.

What pH is the final solution closest to?

A. I , ,.^/,
8.2

c.3

D.4

9 The equilibrium constant for the reaction below has an equilibrium constant of159 at 500K.
(srl' . riQHz(g)+12(g)+2HI(g) *n1'ffi

At the same temperature and pressure, what is the equilibri,'m q6nstant for the reaction:

HI (g) + %Hz(d+%rz(e)

A. 0.00629

B. 0.0793

c. 12.6

D. 79.5
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The Ku of ethanoic acid changes with temperahre as shown in the graph below.

X

v

1-?6

t-74

1-?0

t'68

2A 15 30 -15 40

Teorpe€ture (oC)

The graph indicates that within the temperature raflge shown, as temperature decreases the
acid becomes

A. more ionised

B. less ionised

C. less concentrated

D. more concentrated

1l A solution was prepared by dissolving a pure compound in water. The solution was subjected- to a series oftests. The results are shown in the table below.

A. Sodium sulfate

B. Potassium sulfate

- C. Calcium carbonate

- D. Potassium carbonate
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The flame turns lilac/pink

Adding HCI [aqJ



o which graph best reprosents the electrical conductivity changes that occur when an aqueous
solution of acetic acid is titrated with ar aqueous solution of sodium hydroxide?

C.

A.

B.

D.

Tbe K* of calcium hydroxide at 25 'C is 5.02 x 10-5.

What is the molar solubility of calcium hydroxide at this temperature?

A. 1.71 x 10-r mo1 L-r

B. 1.08 x l0-rmol Lr

C. 2.21x 10-3 mol L-r

D. 5.06 x 10-amol L-r
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14 Samples of sodium iodide solution were tested with solutions ofbarium nitrate, silver nitrate

and lead (lI) nitrate.

Identify the response that comectly identifies the obseruations.

Dilute BaQ,lO)t Dilute AgNO: Dilute Pb(NO)2

no reaction pale-yellow precipitate brighryellow precipitate

white precipitate no reaction white precipitate

no reactlon pale-yellow precipitate white precipitate

white precipitate no reaction pale-cream precipitate

15 Which statement about Atomic Absorption Spectroscopy (AAS) is correct?

A. The nebuliser measures the absorbance of light by metal ions in the flame'

B. AAS measures the wavelengths of light emitted when electrons fall back to their ground

state.

C. The monochromator selects two wavelenglhs of light emerging from the hallow cathode

lamp.

D. A hallow cathode lamp made from the metal to be analysed generates specific

- wavelengths of light.

A.

:
C,

D.

16 The enthalpy of combustion of ethanol is -1367 kJ mol'l. A sample of ethanol was bumt to

heat 200 mi sample of water. The temperature rose from 20 'C to 30.3 "C. Assuming 50% of
the heat produced was lost to the surroundings, calculate the mass of ethanol bumt.

. n ato
;y\ z " 

^^ Cro

-Ca1 - -1161
-at 16 '

,r.r8 x'-'

A. 0.065 g

B. 0.13 g

c. 0.29 g

D. 0.58 g
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17 Which of the following solutions, upon mixing will produce the solutiofl with the highest
temperatue change?

A. 50 mL of 0.05 M HNOI + 100 mL of 0.4 M NaOH

B. 100 mL of 0.1 M H:SO+ + 50 mL of 0.4MKOH

C. 50 mL of 0.2 M HCI + 100 mL of 0.025 Ba(OH)z

D. 200 mL o10.05 M CHTCOOH + 100 mL of 0.01 M NaOH

18 ln an experiment, 4-hydroxybutanoic acid [HO(CHC:COOH] forms a pollnner containing
1000 monomer units.

Which of the follou-ing is closest to the approximate molar mass of this polyrner?

A. 2.0 x 102 g mol-l

B. 1.4 r lOa g mol-r 
."/:

C. 8.6 x 10a g rnol-r ' -',2
l"

D. 1.0 x 10s g mol r

19 Water self-ionises as shown by the equation: 2HrO 0) + H:O* (aq) + OH- (aq)

This ionisation is temperature dependent.

Temperature ("C) I oni s ation c o nstdnt (Kw)

t 1.9 x 10'1s

15 4.5 x 10-1s

Z5 1.0 x 10-14

35 2.1x 70 r+

What can be infened from this data?

A. The pH ofpure water at 35 "C is less than 7.

B. The equilibrium position lies well to the right.

C. The iorusation of rvater is an exothermic process.

D. lrr purc u ater at l5 'C [OH'l is lower than [H'O ]
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20 A sample ofsoil was analysed and found to contain 12.5 ppm oflead. The lead was extracted
from a 50.0 g sample ofsoil and precipitated using excess sodium carbonate solution.

What mass of precipitate could be obtained assuming no experimental error?

A. 6.25 x lO-a g

B. 8.06 x 104 g
&*@t

C. 4.68 x l0-3 g

D. 6.45 x 1o-3 g wP4<
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Question 21
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