Student Name:

CHEMISTRY

Unit 2 — Written Examination 2

Nccq HE& HusEEmﬂo:

Reading Time: 15 minutes
Writing Time: 1 hour and 30 minutes

QUESTION AND ANSWER BOOK

Structure of book

Section Number of  Number of questions  Number of
questions to be answered marks
A 20 20 20
B 5 5 50
Total 70

¢ Students are permitted to bring into the examination room: pens, pencils, highlighters,
erasers, sharpeners and rulers and one scientific calculator.

¢ Students are NOT permifted to bring into the examination room: blank sheets of paper
and/or white out liquid/tape.

Materials supplied

* Question and answer book of 15 pages.

Instructions
* Print your name in the space provided on the top of this page.
e All written responses must be in English.

Students are NOT permitted to bring mobile phones and/or any other unauthorised
electronic devices into the examination room,
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2007 CHEM EXAM 2

Question 5

800 mmHg is equal to how many kilopascals?
A. 101325

B. 101.3

C. 1.05

D. 106.7

Question 6

A gas storage tank with a volume of 3.50 x 10° L contains natural gas at a temperature of 17°C and a
pressure of 100 kPa. On a hot day, the temperature of the gas increases to 37° C. Calculate the
pressure of the gas

A. 106 atm
10.6 kPa
106 Pa

106 kPa

AW

Question 7

An ideal gas will obey all the Gas Laws. However, real gases can deviate significantly from such
ideal behaviour. This is most like to occur when the gas is:

A. under low pressure and high temperature
. reacting with a catalyst

. under low pressure at low temperature

. at low temperature and high pressure

o Ow

Question 8

Nitrogen and oxygen gases can be obtained in pure form using the technique of fractional
distillation which separates the gases based upon which physical property?

A. Melting points
. Boiling points
Molecular weight
. Electronegativity

=

=]

SECTION A-continued
TURN OVER
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2007 CHEM EXAM 2

Question 13 .

The mass of K»CO; required to prepare 3.00 L of a 0.005 M solution would be?
A. 159¢g

B. 2.07¢g

C. 159¢g

D. 149¢g

Question 14

What volume of 3.35 M H,SOy will just neutralise 12.0 g of NaOH?
A, 0.90ml

B. 9.0ml
C. 19.0ml
D. 17.9ml

Question 15
0.05 mol L' NH; solution could be described asa

A. dilute weak base
. concentrated strong base
. concentrated weak base

[~ e -~

. dilute strong base

Question 16

Which of the following solution will have the highest pH?
A. 36.5 gof HClin 2.0 L of water ,
B. 120 g of ethanoic acid dissolved in 1.0 L of water

C. 5mlof2.5MHNO;

D. 5mlof2.5MNaOH

Question 17 _

The conjugate acid of H,PO, would be:
A. H;POq

B. PO,”

C. HPOS

D. All of the above

SECTION A-continued

© The Specialised School For Mathematics Pty. Ltd. 2007 (TSSa3)
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2007 CHEM EXAM 2

SECTION B - Short-answer questions

Instructions for Section B
Answer all questions in the spaces provided.

Question 1 .
-a. Propane, C;H,, a gas, burns in oxygen to form carbon dioxide and water. 20 mL of propane is
reacted with 140 mL of oxygen with all volumes measured at STP,

i. Write a balanced equation including state for the reaction occurring.

ii. Calculate the volume of carbon dioxide produced.

iii. Calculate the volume of oxygen remaining.

iv. The change in total volume, which occurs due to the reaction.

SECTION B-Question 1-continued
TURN OVER
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2007 CHEM EXAM 2

Question 2

a. A student spilt a solution containing 18.6g of nitric acid on a bench and decides to neutralise
this by sprinkling some bicarbonate of soda (NaHCO;)} over it to produce water, a salt and
carbon dioxide.

i. Write a balance equation including states for the neutralisation reaction.

o]
(=

. Find the number of mole of NaHCOj; required for neuiralisation.

3 + 2 =5 marks

i. What mass of calcium hydroxide must be dissolved in 500mL of water to give a pH of
11.50?

SECTION B-Question 2-continued
TURN OVER
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2007 CHEM EXAM 2

Question 3
a. Aqueous hydrogen sulphide (H,S) is oxidised to colloidal sulphur in the presence of nitric acid
which is reduced to nitrogen monoxide gas (NO). Name the oxidant and reducing agent.

i. Ogxidant

ii. Reducing Agent

1+ 1=2marks

b. Give the oxidation states for:

i.  Sulphur in hydrogen sulphide and colloidal sulphur

s

ii. Nitrogen in nitric acid and nitrogen monoxide

1+ 1=2marks

SECTION B-Question 3-continued
TURN OVER
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2007 CHEM EXAM 2

Question 4

a. A beaker contains a strip of copper metal in a 1M copper sulphate solution and a second beaker
contains a strip of zinc metal in a 1M zinc sulphate solution. Using these two beakers draw a
diagram of a galvanic cell. Sodium sulphate may be used as a salt bridge.

i. Clearly label the following:

. e Anode

e Cathode

o FElectrode where oxidation occurs

e Electrode where reduction occurs

e Direction of electron flow

e Direction of anion and cation flow in the salt bridge

6 marks

i. After several hours one of the solutions has changed colour. Which beaker has changed
colour and how can you account for this? _

ji. Give two different reasons why the electrons will eventually stop flowing in the galvanic
cell.

2 + 2 =4 marks
Total 10 marks

TURN OVER
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2007 CHEM EXAM 2

v. Give two applications for the gas carbon dioxide.

1+2+2++1+2=8marks
Total & marks

END OF QUESTION AND ANSWER BOOK
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2007 CHEM EXAM 2

Question 4

Answer: C

Explanation:

77 —273=-196°C which is D,
Question 5

Answer: D

Explanation:

760 mmHg = 101.325 kPa. 809 x101.325 =106.658 kPa.

760
Question 6
Answer: D

Explanation:

An _EP,
I T
100kPax3.5x10°L P, x3.50x10°L

290K 310K
P, =106kPa

Insert values using appropriate units.

Question 7

Answer: D

Explanation:

As the gas cools and condenses to form a liquid it will cease to exhibit the properties of a gas and

not behalf as an ideal gas. The conditions of low temperature and high pressure favour the
condensation of a gas to a liquid.

© The Specialised School For Mathematics Pty. Ltd. 2007 (T'SSM) Page 2 0f 9
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2007 CHEM EXAM 2

Question 13
Answer: B
Explanation:

Firstly find the number of moles of K;CO; required then calculate the mass of K;CO;

C= W therefore n = CV =0.005M x3.00L = 0.015 moles
% therefore m = nM = 0.015x (39x2+12+16x3)=2.07g

Question 14

Answer:

Explanation:

Determine the balanced equation for the reaction between acid and the base:
H,804(aq) + 2NaOH(ag) => NaxS04(aq) + 2H,0(])

m 12.0g
M 40

From the equation n(H,SO,) : n(NaOH) = 1:2 therefore 0.30 moles of NaOH will require 0.15
moles of H,50,.

Calculate the number of moles of NaOH. n = = 0.30moles of NaOH

Using C = w;\ = w Vol (H,50,)= % =17.9m!
Question 15

Answer: A

Explanation:

Dilute or concentrated refers to the actual amount of acid or base in solution. 0.05 mol L™ would
be considered dilute. A strong or weak base is determined by the extent to which the base is
accepts a proton (H"). NH; solutions only partially accept protons and hence are weak bases.

© The Specialised School For Mathematics Pty. Ltd. 2007 (Ts5M) Page 4 of 9
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2007 CHHEM EXAM 2

SECTION B: Short-answer questions

Question 1

a.

i. CsHs(g) + 50.(g) = 3C0x(g) + 4H,0(g)
One mark each for correct chemical formulae, states and balanced equation.

il. Since all volumes are measured at STP, volume can be used as an indicator of amount of
gas. For example, 20 mL of propane will react with 5x 20 mL of oxygen for’the above
equation. Oxygen is the excess reagent. 20 mL of propane will produce 3x 20 mL of
C(O;,. Answer is 60 mL of CO;. :

iii. 100mL of O, reacts from an initial 140 mL.. 40 mL of O, remains.
iv. Initial volume =20 mL CsHg + 140 ml O, = 160 mL.
Final volume = 60 mL CO; + 80 mL H,O + 40 mL excess O, = 180 ml

There is a 20 mL increase in volume.

v. At STP 1 mole occupies 22.4 L.

20 ml =0.020 L. 0020 _ 8.92x10™ mol of propane.
224
n="tandm=nx M.
M

m=8.92x10" x (12 x3+1x8)=39.2mg 0r0.0392¢g propane.

34+2+1+2+3=11 marks
Total 11 marks

Question 2

a.

i. HNOs(aq) + NaHCOs(s) > NaNOs(aq) + COx(g) + HoO(1)
One mark each for correct chemical formulae, states and balanced equation
fi. 1 mole nitric acid = 1 mole of bicarbonate of soda
m 18.6g

moles of nitric acid= —=

——= = (,295m moles of NaHCOj3
M (14+1+16x3)

required.

3+ 2 = § marks

© The Specialised School For Mathematics Pty. Ltd. 2007 (T'S5M) Page 6 of 9
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2007 CHEM EXAM 2

Question 4
a.
i
Electron Flow .
—)
.i. SO, ions _y
Cu metal e ——
electrode Zn metal electrode
Na ions
1M M
CuS0, ZnS0Oy
CATHODE ANODE
(Reduction) . (Oxidation)
One mark for each item clearly labelled.
6 marks
b.

i.  The copper sulphate solution will become a lighter shade of blue due to the removal of the
Cu*" ion which is reduced to copper metal.

ii. Several answers are possible. Typical answers may include: The Zn electrode is total
reduced to Zn2+ and the Zn electrode does not complete the circuit. The anions or cations
in the salt bridge are totally depleted. Copper ions depleted. Water evaporated from either
the solutions or the salt bridge.

2 +2 =4 marks
Total 10 marks

© The Specialised School For Mathematics Pty. Ltd. 2007 (7'5SM) Page 8 of 9
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