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VCE Chemistry Unit 2 Triai Examination Question and Answer Bookiet

SECTION A: MULTIPLE-CHOICE QUESTIONS

Answer ali questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct or that best answers the question.

A correct answer scores 1, an incorrect answer scores 0,

Marks will not be deducted for incorrect answers,

No marks will be given if more than one answer is completed for any question.

Instructions for Section A

Question 1

Which of the following shows the relationship between an acid (A) and its conjugate base (B)?
A, A+H =B

B. B+H - A

C. A+B-oH

D A+B->H,0

Question 2

Consider a gas contained in the arrangement shown below.

A B

200 mL 600 mL
2.0 atm T 1.2 aim
20°C 20°C

If the gaseous contents of vessel B were forced into vessel A, the total pressure in vessel A at 20°C
would become

A. 1.2 atm
B. 2.0 atm
C. 3.6 atm
D. 5.6 atm
Question 3

A beaker contains a saturated solution of copper(ll) sulfate, together with some undissolved
copper(II) sulfate.

Which of the following procedures would increase the concentration of the saturated solution?

A.  heating the mixture

B,  vigorously stirring the mixture

C.  adding more CuSO,(s) to the mixture

D.  adding water to the mixture
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Question 4

Tn which of the following reactions is the gaseous product different from that of the other three reactions?
A.  thermal decomposition of potassium chlorate (KClO,)

B photosynthesis

C.  decomposition of hydrogen peroxide in the presence of a MnQ, catalyst

D incomplete combustion of methane

Question 5

A 0.50 mol sample of nitrogen dioxide (NO,) has a volume of 7.0 L at a pressure of 3.0 atm.

The temperature of the NO, sample is

A, 5.0°C
B. 239°C
C. 512°C
D. 785°C
Question 6

Ethene burns in oxygen according to the equation
C,H,(g) + 30,(g) — 2C0,(g) + 2H,0(g)

When 0.20 mol of C,H, burns in 0.40 mol of OG,, the amount of CO, expected to form would be
A, 0.20 mol

B. 0.27 mol
C. 040 mol
D, 0.80 mol
Question 7

An orange-coloured solution was prepared by dissolving 14.5 g of potassium dichromate (K,Cr,0,) in
water and making up the volume to 100.0 mL with distilled water. This solution (solution I) was used to
prepare three further solutions as outlined below.

solution IF: 10 mL. of solution  added to 30 mL of water
solution JH: 20 mL of solution T made up to 50 mlL with water
solution TV: 40 mL of solutior I added to 30 mL of water

The concentrations of these three solutions increase in the order

A, ILIH, IV
B. OLILIV
C. ILIVIIL
D OV HLIL
Question 8

Which of the following is common to the desalination processes of flash distillation and reverse osmosis?
A. movement of water by diffusion

B.  reliance on the difference in boiling points of water and dissolved salts

C.  conditions of reduced pressure

D both are endothermic processes
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Question 9

Which of the following unit conversions is incorrect?

FOrE e

3.0 atm=23x 10° mmHg
64m” =64x10°L
-32°C =241 K

620 mmbig =83 Pa

Questions 10 and 11 refer to the following information.

855 gof Ba(OI—I)2 was completely dissolved in water so that the final volume of the solation was 250.0 mL.

Question 10
The concentration of the Ba{OH}2 solution was

A,

B.
C.
D

0.150 M
0.200 M
0.250 M
0.300 M

Question 11
At 25°C, the pH of the solution would be

A.

B.
C.
D

123
12.6
13.3
13.6

Question 12

A particular brand of vodka has an ethanol content of 40.0% v/v.

Given that the density of ethanol is 0.785 g mL—]', the mass of ethanol in a 40.0 mL glass of vodka is

A.

B.
C.
b

126 ¢
16.0g
204 ¢
314 ¢

Question 13

Several small pieces of nickel are added to a solution of copper(I) nitrate.

Which of the foliowing observations would be expected?

A, no reaction would occur
B.  The nickel pieces would dissolve, and the copper(I) nitrate solution would become a darker
blue colour.
C. A deposit of copper would form and the nickel pieces would dissolve.
D. A precipitate of nickel nitrate would form and the copper(Il) nitrate solution would fade in colour.
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Questions 14 and 15 refer to the following information.

The graph below shows solubility curves for three metal salts: potassium nitrate (KNO,), sodium nitrate
(NaNO;) and sodium chlorate (NaClO,).

A NaCIO, KNO,
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Question 14
80 mL of a saturated solution of IG\IO3 was cooled from 70°C to 40°C.

What mass of KNO; would be expected to have crystallised from the solution?

A, 56¢g
B. o60¢g
C. 70g
B, 80g

Question 15

40.0 g samples of each salt were placed into separate beakers. 50.0 g of water was added to each beaker, and
the beakers heated to 40°C.

In which beaker(s) would you expect al} of the salt to dissolve?

A. none of the beakers

B.  the KNO, beaker only

C.  the NaNO, and NaClO, beakers only

D all three beakers

Question 16

Which of the following is not an acid—base reaction?
A. NaQCOS(s) + HQSO4(aq) — Na2804(aq) + HzO(l) 4 COz(g)

B.  NH,(g) + HCl(g) — NH,CKs)
C.  C,Hg(g) + Clylg) — C3H,Clg) + HCL()
D.  K,0(s)+ H,00) — 2KOH(aq)
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Question 17
Ammonia gas reacts with hydrogen chloride gas to form a white solid, NH,CL. A demonstration of this
reaction and diffusion of the gases is to be carried out in the apparatus shown below.

giass tube

cotton wet /

with NH, (ag)

cotton wet
with HCl{aq)

At which point (X to Z)) would you expect to see the white solid NH,Cl form in the tube?

A, X
B. Y
C. Z
D No gas is present, so no solid will form.

Question 18
At SLC, the volume of a particular sample of gas is 298 mL.

If the temperature is increased to 30°C and the volume change to 400 mL, the new pressure would be
A. 767 mmHg
B 576 mmHg
C. 628 mmHg
D 679 mmHg

Question 19

Which of the following graphs represents the change in pressure of an ideal gas as the temperature is
increased at constant volume?

A. B. C. D.

Question 20

Four 100 mL beakers were each half-filled with water. One of each of the gases listed below was bubbled
into each beaker,

Which gas would cause the pH of the water to increase?

A. SO,
B. O,
C. NH,
D. N,
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Directions to students

This data sheet is provided for your reference.

Make sure that you remove this data sheet from the centrefold during reading time.
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VCE Chemistry Unit 2 Trial Examination Data Sheet

PHYSICAL CONSTANTS

Molar Volume at SLC = 24.5 L mol”'

Molar Volume at STP = 22.4 L mol ™!

lonisation constant for water at 25°C, K,=10x }O“M M
Universal gas constant, R =8.31 J K mor™

Avogadro constant, N, = 6.02 x 10™ mor™!

AN ACTIVITY SERIES
O)(g) +4H™(ag) + 4e” =  2H,0()
Ag'ag) + € = Ag(s)
Fe3+(aq) + e = Fe2+(aq)
2H,0(H+0,(g) + 4 = 40H (ag)
A Cu2"+(aq) + 26 = Cu(s)
&) 2H'aq) + 27 = H,(g}
2 Pb*(aq) + 2¢° =  Phs)
% Sn?(aq) + 26 = Sns)
= NiT(ag) + 27 <= Nis)
gg Fe'(ag) + 2 = Fe(s)
E Zn*aq) + 20 =  Zn(s)
3 2H,0() + 287 = Hy(g)+20H (ag)
- Cr2+(aq) + 2 = Cr(s)
Mn2+{aq) + 2 = Mns)
Alag) + 36 =  Als)
Mg (ag) + 27 = Mg(s)
Ca”(aq) + 2 = Cals)
Li'aq) + ¢ = Li(s)
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VCE Chemistry Unit 2 Trial Examination Question and Answer Booklet

SECTION B: SHORT-ANSWER QUESTIONS

Answer all questions in the spaces provided.
To obtain full marks for your responses you should
give simplified answers with an appropriate number of significant figures to all numerical questions;

Instructions for Section B

unsimplified answers will not be given full marks.

show all working in your answers to numerical questions. No credit will be given for an incorrect
agswer unless it is accompanied by details of the working.

make sure chernical equations are balanced and that the formulas for individual substances include an
indication of state, for example H,(g); NaCl(s).

Question 1

a.

Write the symbol or formula for

i the conjugate base of H,PO, .

‘ 2
if. the conjugate reductant of Sn *

ifi.  the product of the denitrification process carried out by bacteria in the soil.

iv.  the noble gas found in the largest concentration in the atmosphere.

V. a metal which is a stronger reductant than zinc.

I+1+14+14+1=35marks
Write a balanced formula equation that represents

i the formation of cloudiness when carbon dioxide is bubbled through limewater
(Ca(OH),) solution.
ii. the reaction occurring when magnesium carbonate powder (MgCO,) is added to dilute sulfuric

acid solution,

1 +1=2marks
Write a balanced ionic equation to represent

i the reduction of nickel ions in aqueous solution by magnesium atoms in magnesium ribbon,

ii. the formation of a precipitate when solutions of bartum hydroxide (Ba{OH},) and sodium

sulfate are mixed.

1+ 1 =2 marks
Total 9 marks
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Question 2

A galvanic cell 1s formed by the combination of two half-cells: X2+(aq)/X(s) and Ag+(aq)/Ag(S). When the
cell is operating, the electron flow is as shown.

@ flow of &

salt bridge

Ag*{aq)

a. i Write a balanced ionic equation for the reaction occurring in the cell.

ii. Which electrode (X or Ag) is the anode?

iii. Which electrode (X or Ag) carries a positive charge?

iv.  In which direction (towards X or towards Ag) do cations move through the salt bridge?

v. Give the formula for a substance that would be suitable for use in the salt bridge of this cell.

F+1+1+1+1=5marks

b.  After some time the change in mass at the Ag electrode was found to be 2.10 g, while the change at
electrode X was 2.02 g. '

Identify metal X. Show your working.

4 marks
Total 9 marks
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Question 3
a. The table below shows the relationship between properties of various samples of compounds or
elements. Complete the table by indicating whether the quantity in the first column is greater than (>),
less than (<) or equal to (=) the quantity in the second column, The first entry is completed as an
example.
Quantity 1 >, < Or = Quamntity 2
nurnber of atoms of He in 1.0 mo] of He = number of atoms of Ne in 1.0 mol of Ne
pH of an 0.10 M HCl solution pH of an 0.10 M CH,COOH solution
volume of 0.20 M HNO, (a strong acid) volume of 0.20 M HCN (a weak acid)
required to completely react with required to completely react with
20.0 mL of 0,20 M KOH solution 20.0 mL of 0.20 M KOH solution
number of molecules of N, in 3.0 L of number of molecules of O, in 4.0 L of
N gas at 2.0 atm an& 20°C O, gas at 1.5 atm anc% 20°C
3 marks
b. With the aid of the relevant calculations, explain the answer you gave in the last row of the
table above,
2 marks
Total 3 marks
Question 4

The label shown below is taken from a bottle of a carbonated apple drink.

ingredients o o
Carbonated water, apple juice, sugat, glucose syrup, malic acid, preservative, artificial sweeatener,

Malic acid (C,H;Qs) is added to improve the apple flavour of the drink. Malic acid is a weat,
diprotic acid.
Explain what is meant by the term

i. ‘weak acid’ .

ii. ‘diprotic acid’.

I +1=2marks
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b.  During a titration experiment, it was found that 25.0 mL of the apple drink was neutralised by
15.0 mL of 0.10 M sodium hydroxide solution. The reaction was assumed to occur according to
the equation

C,H,O(aq) + 2NaOH(aq) — C,H,0.Na,(ag) + 2H,0(1)

i Calculate the amount (in mol) of sodiem hydroxide used in the titration reaction.

ii.  Hence find the concentration of malic acid (in M) in the apple drink.

iii.  Suggest why the calculated concentration of malic acid in the appie drink is considerably
higher than the actual (true) concentration.

1+2+ 1 =4 marks
c. The structure of the glucose molecule found in the apple drink is shown below.

With the aid of a labelled diagram, explain why glucose is soluble in water.

2 marks
Total 8 marks
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Question 5

2.5 g (an excess) of iron (Fe) was added to 50.0 mL of 0.50 M sulfuric acid solution (H,50,). When the
reaction was complete and all the hydrogen gas had bubbled out of the solution, the mixture of iron sulfate
and unreacted iron was filtered to obtain the iron. When dried, the unreacted iron had a mass of 1.1 g.

a. Determine

i. the mass of ron that reacted with the sulfuric acid.

ii. the amount (in mol) of iron that reacted with the sulfuric acid.

fii.  the amount (in mol) of sulfuric acid that reacted.

1+1+1=3marks

b. Using the values obtained in part a, write the balanced equation for the reaction. Hence determine the
formula of the iron sulfate formed.

2 marks
Total 5 marks

Question 6

Emissions from motor vehicles are a major contributor to air pellution. These emissions may include CO,,
- CO, NOx, H,0 and unburnt hydrocarbons.

a.  Write a balanced equation o show how
i CO may be produced in an engine using octane (CgH, ¢} as fuel.
ii.  NO may be produced in a car engine.

1+ 1 =2 marks
b.  Uncoatrolled emissions of NO, may contribute to acid rain.

i. What is meant by the term ‘acid rain’?

i, State one problem caused by acid rain.

I +1 =2 marks
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c. Since 1986, all new cars in Victoria have been required to be fitted with catalytic converters to reduce
these pollutants. Three-way converters are commonly used to reduce emissions of CO, NO  and

hydrocarbons, but these converters emit up to five times as much N,O and up to fifteen times as
much CO,,.

State one reason why the increased emission of N,Q is an environmental concern.

1 mark
Total 5 marks

Question 7

a. Atom economy is an important consideration in the production of chemicals according to green
chemistry principles.

Explain what is meant by the term ‘atom economy’.

I mark
b. Chloroethane (CH,CH,Cl) may be used as an organic solvent and as a refrigerant. It may be prepared
by two different methods, the overall equations for which are shown below.
I CH,CH,(g) + Cly(g) = CH;CH,Cl(g) + HCl(g)
I CH,CH,(g) + HCl(g) — CH,CH,Cl(g)

In terms of the atom economy of these reactions, which reaction would be the preferred method of
preparation of CH,CH,C1? Explain your choice.

2 marks

c.  State one other factor which would need to be considered when deciding which method of preparation
is preferable according to green chemistry principles.

1 mark
Total 4 marks

END OF QUESTION AND ANSWER BOOKLET
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