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SECTION I: MULTIPLE CHOICE

Attempt ALL Questions
Use the Multiple-Choice Answer Sheet.

1 Which of the following substances contains atoms bonded together by covalent

bonds only?

(A)
®)
©
(D)

MgO
Si0;
NH4NO3
NaCl

2 Which of the following pairs of electron configurations correspond to a pair of

atoms that would be expected to form a covalent bond?

(A)
(B)
©
(D)

1s? 2s? 2p° and 1s? 282 2p*

1s% 2s% 2p® 3s? 3p% and 1s?

1s% 22 2p® 3s! and 1s? 2s? 2p® 3s? 3p°

1s? 2% 2p® 3s? 3p? and 1s? 2s? 2p% 3s? 3p® 4s!

3 Which of the following substances would be least polar?

(A)
(B)
©
D)

CCly
CFCl3
HCI
CLL,O

4 A 450 mL sample of 1.50 M sodium acetate solution was evaporated to achieve

a final concentration of 2.25 M. What is the final volume of the solution?

(A)
®)
©
(D)

150 mL
200 mL
300 mL
400 mL
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5 The diagram shows a change in a property of atoms down a group and across a
period of the Periodic Table.

INCREASES

A4

DECREASES

The property whose change is shown in the diagram could be

(A) first ionisation energy.
(B) relative atomic mass.
(C) electronegativity.

(D) atomic radius.

6 Which of the following correctly identifies a process that occurs at an electrode?
(A) Reduction at the anode.
(B) Electron loss at the cathode.
(C) Electron gain at the anode.
(D) Oxidation at the anode.
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10

In which of the following situations is the manganese-containing species
oxidised?

(A) 2MnOy (ag) + 16H*(aq) + 10CI (aq) — 2Mn?*(ag) + 8H20(J) + 5Ch(2)
(B) 2Mn%*(aq) + 40H (aq) + Ox(g) — 2MnOx(s) + 2H20(])

(C) MnO4* (aq) + Ha(g) — MnOx(s) + 20H (aq)

(D) MnOa(s) +2C(s) — 2CO(g) + Mn(s)

A balloon filled with 1.00 L of air at 29.0 °C was cooled to 15.0 °C. Assuming
that the pressure remains constant, what is the final volume of the balloon?

(A) 0349L
(B) 0.517L
(C) 0.954L
(D) 1.049L

How many nitrogen atoms are in 1.34 mol of copper(Il) nitrate?

(A) 2.25 x 10% atoms
(B) 4.49 x 10% atoms
(C) 8.07 x 10> atoms
(D) 1.61 x 10** atoms

Nitrogen and hydrogen gas react to form ammonia (NH3). If 3.0 L of nitrogen is
added to excess hydrogen at 100 kPa and 293 K, what volume of ammonia will
be produced, assuming that all of the nitrogen is consumed?

(A) 15L
(B) 3.0L
(C) 60L
(D) 9.0L
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11 When 9.86 J of energy is transferred as heat to a sample of aluminium metal, the
temperature of the sample increases from 23.2 °C to 30.5 °C. The specific heat
capacity of aluminium is 0.90 J K™! g"!. What is the mass of the aluminium metal

sample?
(A) 0.67¢g
(B) 082¢g
< 12¢g
D) 15¢g

12 Given that the standard enthalpy of formation for Cu?>*(aq) is +64.4 kJ mol ' and
that of Zn**(aq) is —152.4 kJ mol™!, what is the standard enthalpy of reaction for
the following reaction?

Zn(s) + Cu**(aq) — Zn**(aq) + Cu(s)

(A) —216.8 kJ mol™!
(B) —88.0 kI mol™!
(C) +88.0 kJ mol™!
(D) +216.8 kJ mol™!
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SECTION II: Attempt ALL Questions

Name: ‘ Class: S

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations.

Question 13 (4 marks) Marks

The radioisotope, potassium-40 decays to form a beta particle and calcium-40.

(a) Write a balanced nuclear equation for this reaction.

.......................................................................................................................... 1
(b) Contrast two features of a beta particle with those of an alpha particle.

.......................................................................................................................... 2
(c) Give the electronic structure of an atom of potassium in spdf orbital notation

.......................................................................................................................... 1
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Question 14 (5 marks) Marks

The table below shows the first ionisation energies of the Period 2 and Period 3
elements, measured in kJ mol ..

First ionisation energies (kJ/mol)

2000 M Period 2
¥ Period 3

1500

1000

S NS LS LSS SSSS

‘R K |

Li Na Be Mg B Al CSi NP (O F

a
=2
™
>
z

(a) Explain the general trend in first ionisation energy across Period 2.

(b) Explain why the elements of Period 3 have smaller first ionisation energies than
the corresponding elements of Period 2.
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Question 15 (7 marks)

Marks
The graphs below show the relative boiling points of hydrides of elements in Groups 4
and 6 of the Periodic Table.
400~ H,0 Boiling Points
e
wof iy e
2 U A R e H,P

= 3 W R e & °
g e Mzle PbHe
- v ¢ o
200+ HaS :zSe SnHq
3 73 GeH,
E SiH4
= 6

100 B CH4

0 | 1 | |
50 100 150 200
Molecular mass
(a) Draw a Lewis structure or electron dot formula to represent a molecule of
hydrogen sulfide, (H2S).
1
(b) Explain why HS is polar whereas SiH4 is not.
.......................................................................................................................... 2

Question continued on next page.
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Question continued. Marks

(c) Explain the trend in the boiling points of the Group 6 hydrides from H>S to H2Po.

(d) Explain why the boiling point of water is significantly higher than would be
expected from the trend for the other Group 6 hydrides.
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SECTION II: Attempt ALL Questions

Class: |

Name:

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations.

Question 16 (2 marks)

Briefly explain how a process employed by Aboriginal or Torres Strait Islander peoples
detoxifies poisonous food items.

Question 17 (3 marks)

Consider the following balanced chemical equation:
Sn(s) + Pb(NO3)2(aqg) — Pb(s) + Sn(NOs)2(aq)

(a) Does the reaction in the equation above proceed spontaneously? Justify your
answer.

(b) Identify the spectator ion in the equation in part (a).

(c) Identify the reducing agent (reductant), for the equation in part (a).

Marks
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Question 18 (6 marks) Marks

A student conducts an investigation to determine the voltage of a galvanic cell made
from half-cells containing magnesium and silver, and their respective ions.

(a) Draw alabelled diagram of the experimental set-up. Indicate on your diagram the
direction of electron flow and the direction of cation movement.

4

(b) Calculate the standard cell potential for this galvanic cell.
.......................................................................................................................... 1

(c) The experimental voltage obtained from galvanic cells is often different to that
indicated from standard reduction potentials. Suggest a reason why this may be.
.......................................................................................................................... 1
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Question 19 (5 marks)

In a metal displacement reaction following half reactions were observed to occur:

Cu — Cu?" +2e

Agh+e — Ag

(a) Write a net ionic equation for this reaction, including all states.

(b) A strip of copper was placed into a solution containing silver nitrate. After the
reaction was complete the silver was removed from the surface of the copper strip
and the copper strip was removed. The resulting suspension, containing solid
silver, was filtered.

copper strip before reaction 2.298 g
copper strip after reaction 2216 ¢g
filter paper before filtration 1.662 g
filter paper after filtration 2.002 g

(i) Calculate the chemical amount (in mol) of silver produced and of copper
consumed.

(i) Calculate the experimental mole ratio of silver to copper and account for
any deviation from ideal results.

Marks
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SECTION II: Attempt ALL Questions

Class: |

Name:

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations.

Question 20 (4 marks) Marks

A compound was found to contain 24.8% carbon, 2.0% hydrogen and 73.2% chlorine.

(a) Determine the empirical formula of this compound.

(b) The molar mass of this compound is 96.9 g mol™!. Determine the molecular
formula of this compound.
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Question 21 (2 marks)

Chromium has four stable isotopes, whose relative isotopic masses and percentage
abundances are shown in the table below.

Isotope Isotopic mass (u) | Percentage abundance (%)
S0Cr 49.946 4.3450
2Cr 51.941 83.789
3Cr 52.941 9.5012
MCr 53.939 2.3657

Calculate the relative atomic mass of chromium.
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Question 22 (5 marks)

In an experiment, 2.369 g of aluminium hydroxide reacts with 60.0 mL of 0.714 M
sulfuric acid to produce a salt solution and water.

(a) Write a balanced chemical equation for this reaction.

(b) Calculate the chemical amount (in mol) of the salt produced.

Question 23 (4 marks)

A 33.34 g sample of a diatomic gas was stored in a 20.0 L vessel at 150 kPa and 30 °C.
What is the identity of this gas?

Marks
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Question 24 (5 marks)

Antacids contain calcium carbonate and are used to neutralise stomach acid. The mass
of one antacid tablet was found to be 1.30 g. To determine the amount of calcium
carbonate present, this tablet was crushed into a fine powder and excess hydrochloric
acid was added to it. After the reaction was complete, there was a decrease in mass of
0.220 g.

(a) Write a balanced equation for the reaction between calcium carbonate and
hydrochloric acid.

(b) Calculate the mass (in g) of calcium carbonate present in the antacid tablet.

(c) Calculate the percentage by mass of calcium carbonate in the antacid tablet.

(d) At 100 kPa and 296 K, what volume of gas would have be produced?

Marks
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SECTION II: Attempt ALL Questions

Name:

Answer the questions in the spaces provided.

Show all relevant working in questions involving calculations.

Class: |

Question 25 (4 marks)

silicon tetrachloride

silicon dioxide

Melting point (°C)

—68

1713

Explain the melting points of silicon tetrachloride and silicon dioxide in terms of their

structure and bonding.

Marks
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Question 26 (6 marks) Marks

5.000 g of silver nitrate is dissolved in 100.0 g of water, initially at 25.0 °C.

(a) If the enthalpy of solution (AsoiH) for silver nitrate is +22.6 kJ mol™!, what is the
final temperature of the solution?

(b) Given that silver nitrate is soluble in water at room temperature, what must be the
sign of the entropy of solution (Aso1S) for silver nitrate? Explain your answer.
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Question 27 (2 marks)

The reaction of acetylene (C2Hz) with hydrogen (H>) can produce either ethylene (C2Ha)
or ethane (C2He):

C2Ha(g) + Ha(g) — CoHu(2) AH® =—175.7 kJ mol”!

C2Ha(g) + 2Ha(g) — CaHe(g) AH® =-312.0 kJ mol™!

Industrially, ethylene and hydrogen are produced from ethane on a massive scale.

What is A-H for the reaction of ethane (C>Hs) to form ethylene (C2Ha) and H»?

Question 28 (3 marks)

Tetracthyllead [Pb(C2Hs)s] was formally used as a fuel additive, but its use in
automotive petrol has been banned in Australia since 2002. It combusts as follows:

27 _
[Pb(C,Hs)s1() + = 05(9) = PbO(s) + 8CO;(g) + 10H,0() AH® = —6278 k] mol !

standard enthalpy of formation (kJ mol™")

COx(g) —393.5
H>O()) —285.8
[Pb(C2Hs)4](/) +53.0

Given the information in the table above, calculate the standard enthalpy of formation
of PbO(s).

Marks
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Question 29 (5 marks)

Widgiemoolthalite is a rare blue-green mineral first identified in Widgiemooltha,
Western Australia, in 1992. It contains three different ions, none of which contains
atoms of more than two elements.

When 2.000 g of widgiemoolthalite reacts with excess hydrochloric acid it dissolves
completely and releases 0.5354 g of carbon dioxide. Strongly heating 2.000 g of
widgiemoolthalite produces water vapour, carbon dioxide and 1.1358 g of
nickel(Il) oxide as the only products.

Calculate the empirical formula for widgiemoolthalite, expressing your answer in terms
of the ions and molecules present.

END OF EXAMINATION

Marks
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Chemistry

_m
MM
q = mCAT

n

pKa = _IOgIO[Ka]

Avogadro constant, N,

FORMULAE SHEET

c=—

1%

AG® = AH° — TAS®

PV = nRT

1
A = Ele= long"

Volume of 1 mole ideal gas: at 100 kPa and

at0°C 2V3:15 K) swssmsnssmus 2271 L
at 25°C (298.15 K) ccvvririeee 2479 L

(GAS CONSTANTE ..uvveuireeiierrieeerieeieeeiieeeieeeeeesieesisesssssssssssssnsssnsesseennsseneeees

pH = ~log,o[H']

lonisation constant for water at 25°C (298.15 K), K, ...ccccovevnnee. 1.0 % 1o

Specific heat capacity of water

Compound

DATA SHEET

Solubility constants at 25°C

K

Compound

K

sp P
Barium carbonate 2.58 x 107~ Lead(IT) bromide 6.60 x 107°
Barium hydroxide 2.55 x 107 Lead(I) chloride 1.70 x 107
Barium phosphate 1.3 x 107 Lead(Il) iodide 9.8 x 10~
Barium sulfate 1.08 x 10710 Lead(II) carbonate 7.40 x 10714
Calcium carbonate 3.36 x 107 Lead(IT) hydroxide 143 x 10715
Calcium hydroxide 5.02 x 1076 Lead(Il) phosphate 8.0x 1074
Calcium phosphate 2.07 x 107% Lead(II) sulfate 253 x 1078
Calcium sulfate 493 x 107 Magnesium carbonate 6.82 x 107°
Copper(II) carbonate 1.4x 1071 Magnesium hydroxide  5.61 x 1072
Copper(II) hydroxide 2.2 5% 107~ Magnesium phosphate  1.04 x 107
Copper(Il) phosphate 1.40 x 1077 Silver bromide 535 x 10713
Iron(II) carbonate 3.13x 107! Silver chloride 1.77 x 10719
Tron(II) hydroxide 4.87 x 107V Silver carbonate 8.46 x 1072
Iron(III) hydroxide 2.79 x 107 Silver hydroxide 2.0 %1078
Iron(III) phosphate 9.91 x 10716 Silver iodide 8.5%¢ lorY
Silver phosphate 8.89 x 1077
Silver sulfate 1.20 x 107

Aylward and Findlay, SI Chemical Data (5th Edition) is the principal source of data for
this examination paper. Some data may have been modified for examination purposes.
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Some standard potentials

K'+e”

Ba®t + 2e”

Ca’* +2e”

Nat +e”

Mg?* + 2¢”

AP + 3e”

Mn?* + 2¢”

H,0 +e

Zn’t + 2¢”

Fe’* + 2e”

Ni%t + 2e”

Sn?* + 2e”

Pb>* + 2e”

H*Y+¢”

SO, +4H™ + 2¢”
Cu*t +2¢”

10,(g) + H,0 + 2~
Cut +¢”

1L(s) + €

%Iz(aq) +e”

Fe3™ + e

Agh+e

IBry() + ¢
%Brz(aq) +e”
10,(g) + 2H* + 2¢”
1CL,(g) + e~
1Cr,0,% + TH* + 3¢~
1ClLy(aq) + e~
MnO,” + 8H" + 5e”

NG

1

Lttt et s et e

K(s)
Ba(s)
Ca(s)
Na(s)
Mg(s)
Al(s)
Mn(s)
7H,(g) + OH™
Zn(s)
Fe(s)
Ni(s)
Sn(s)
Pb(s)
7Hy(8)
SO,(aq) + 2H,0
Cu(s)
20H
Cu(s)
e

e
Fe2t
Ag(s)
Br~

H,0
Crr

3 7
Cr** + IH,0
cr
Mn** + 4H,0

294V
291V
287V
271V
236V
~1.68V
~1.18V
-0.83V
076 V
-044V
-024V
—0.14V
—0.13V
0.00 V
0.16 V
0.34V
0.40 V
0.52V
0.54 V
0.62V
077V
0.80 V
1.08 V
110V
123V
136 V
1.36 V
1.40 V
151V
2.89 V
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SECTION I: MULTIPLE CHOICE

Attempt ALL Questions
Use the Multiple-Choice Answer Sheet.

1

Which of the following substances contains atoms bonded together by covalent
bonds only?

(A) MgO
(B) S8i0;
(C) NH4NO3
(D) NaCl

Which of the following pairs of electron configurations correspond to a pair of
atoms that would be expected to form a covalent bond?

(B) 1s?2s? 2p® 3s? 3p® and 15?
(C) 15?252 2p° 3s! and 1s? 2s? 2p5 3s? 3p°
(D) 15?252 2p°® 3s? 3p® and 15? 252 2p°® 352 3p® 4s!

Which of the following substances would be least polar?

(B) CFCls
(C) HCl
(D) CLO

A 450 mL sample of 1.50 M sodium acetate solution was evaporated to achieve
a final concentration of 2.25 M. What is the final volume of the solution?

(A) 150mL
(B) 200mL

(D) 400 mL
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5 The diagram shows a change in a property of atoms down a group and across a
period of the Periodic Table.

INCREASES

N2

DECREASES

The property whose change is shown in the diagram could be

(A) first ionisation energy.
(B) relative atomic mass.

(C) electronegativity.

6 Which of the following correctly identifies a process that occurs at an electrode?

(A) Reduction at the anode.
(B) Electron loss at the cathode.

(C) Electron gain at the anode.
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7

10

In which of the following situations is the manganese-containing species
oxidised?

(A) 2MnO4 (ag) + 16H'(aq) + 10C1 (ag) — 2Mn**(ag) + 8H20(J) + 5Clx(g)
(B) 2Mn®'(ag) + 40H(ag) + Ox(g) = 2MnOx(s) *+ 2H:0())

(C) MnO4*(aq) + Ha(g) — MnOx(s) + 20H (aq)

(D) MnOx(s) + 2C(s) — 2CO(g) + Mn(s)

A balloon filled with 1.00 L of air at 29.0 °C was cooled to 15.0 °C. Assuming
that the pressure remains constant, what is the final volume of the balloon?

(A) 0.349L
(B) 0.517L

(D) 1.049L

How many nitrogen atoms are in 1.34 mol of copper(Il) nitrate?

(A) 2.25 x 10? atoms
(B) 4.49 x 10? atoms
(C) 8.07 x 10?® atoms

Nitrogen and hydrogen gas react to form ammonia (NH3). If 3.0 L of nitrogen is
added to excess hydrogen at 100 kPa and 293 K, what volume of ammonia will
be produced, assuming that all of the nitrogen is consumed?

(A) 15L
(B) 3.0L

(D) 9.0L

Page §



Sydney Grammar School Form V Chemistry 2018 Annual Examination

11

12

When 9.86 J of energy is transferred as heat to a sample of aluminium metal, the
temperature of the sample increases from 23.2 °C to 30.5 °C. The specific heat
capacity of aluminium is 0.90 J K™! g”!. What is the mass of the aluminium metal
sample?

(A) 067g

(B) 0.82¢g

< 12g

Given that the standard enthalpy of formation for Cu®*(aq) is +64.4 kJ mol™! and
that of Zn**(aq) is —152.4 kJ mol !, what is the standard enthalpy of reaction for
the following reaction?

Zn(s) + Cu**(ag) — Zn**(aq) + Cu(s)

(B) —88.0kJ mol™
(C) +88.0kJ mol™
(D) +216.8 kJ mol’!
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SECTION lI: Attempt ALL Questions CK | B

Name: Class:

Answer the questions in the spaces provided.
Show all relevant working in guestions involving calculations.

Question 13 (4 marks) Marks
The radioisotope, potassium-40 decays to form a beta particle and calcium-40.

(a) Write a balanced nuclear equation for this reaction.

2 e + wCa (One Mavk -Vaﬁ) )

.............................................................................................................................

...............................................................................................................................

less
................................................. 5 ’.l.’m.," M:z/;' 2

FM

............ ﬁ\{)lnﬁ AL dharge | as £k | mae [ fess
Lat1 56y Pem'f‘lﬂﬁj

...................................................... > B
(* lMAl’é—'F" w'lzx 15_76 * a’fﬁm 15 He)

(c) Give the electronic structure of an atom of potassium in spdf orbital notation.

157 25%2¢ 35 p 4s (D

............................................................

..........................................................................................
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Question 14 (5 marks) Marks

The table below shows the first ionisation energies of the Period 2 and Period 3
elements, measured in kJ mol ™.

; = .
First ionisation energies (kJ/mol)
2000 M Period 2
N Period 3
1500
1000 S
l s
| 500 §
’ N
| N
| I§ N
| o L N
’ Li Na Be Mg B Al CSi NP 0S FCl Ne Ar

(a) Explain the general trend in first ionisation energy across Period 2.

......... lncrecwv:jacmﬁﬁpeﬂoﬂf 3

......... loem dﬁc::l'éyeakfnpcdf'afchwje—“@
.......................................... Z. Elections vemoved. Svom. saue. slel [ @

80‘2Ma¢¢en€f7yfsrcfwedj@

.........................................................................................................................

...............................................................................................................................

~ (b) Explain why the elements of Period 3 have smaller first ionisation energies than

.................................................................

..........
.............................................

..........................

—
"

(2
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Question 15 (7 marks) Marks

The graphs below show the relative boiling points of hydrides of elements in Groups 4
and 6 of the Periodic Table.

400 Boiling Points
X " :’,_,..r“ =" HyPo
e. -_-*,—"’ HZT. f h;‘gu‘
3 H2Se | -0~ |
E 200 6_7‘ SnH‘ T
g " GeM,
E SiHy
0 |
50 100 150 200

Molecular mass

(a) Draw a Lewis structure or electron dot formula to represent a molecule of
hydrogen sulfide, (H2S).

o _ _
HeS3H R H—G—H o& {3 H

(b) Exvolain why H>S is polar whereas SiHj4 is not.

10«4//4 ~I‘é/§ 15 b@ﬂd il ""*?“*’7@9
S'Hq_ (5 ‘ILGFIW dfﬁ/f“"\’/'ﬁy

| ok — v CL'“?L Aestrdpooa AN
or words 7 Tosl I

T
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Question continued. Marks

(c) Explain the trend in the boiling points of the Group 6 hydrides from HaS to HzPo.

...............................................................................................................................

Owcjfa ..... nNeeasmg. Aumber ot elkcfens. O

..............................

...................... %'dld/\l'chMCWe(wZ’C:’;Ma”
OneMwé—tFtAe:feAa»zjéwjm .../.?.‘».'M.Z’.‘..J,é .............

..........................................................

~ T ﬂ{ wven Forces
*FsﬁM(a@ﬂﬁch@ e
o H-Aooads Muﬁ + ﬁéz{;ﬁd aé / fé(efg{hffci s =k

(d) Explain why the boiling point of water is ‘significantly higher than would be
expected from the trend for the other Group 6 hydrides.

linkeed  corth. mtersilen/e-... T éwe;mm;?>
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SECTION lI: Attempt ALL Questions
Name: CR )R Class: M 7% ,

Answer the questions in the spaces provided.
Show all relevant working in questions involving calculations.

Question 16 (2 marks) Marks

Briefly explain how a process employed by Aboriginal or Torres Strait Islander peoples

detoxifies poisonous food items. . ' ,
........ /—/DVOGZSSﬁsm/wmwml&réj%fjrwf/ ’\’}/f) < o

...............................................................................................................................

Question 17 (3 marks)

Consider the following balanced chemical equation:
Sn(s) + Pb(NOs)2(ag) — Pb(s) + Sn(NOs)2(ag)

(a) Does the reaction in the equation above proceed spontaneously? Justify your

answcer,

| =Yes. b ittye (0010 . 1

oooooo

ok /-7«25&4 ..... is..move reacive Thaw, Pb

(b) Identify the spectator ion in the equation in part (a).

/\/05_ .............. *dm/no%/o@WM/zé{/(NQ;; 7

...............................................................................................................................

(c) Identify the reducing agent (reductant), for the equation in part (a).

...............................................................................................................................
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Question 18 (6 marks) Marks

A student conducts an investigation to determine the voltage of a galvanic cell made
from half-cells containing magnesium and silver, and their respective ions.

(a) Draw alabelled diagram of the experimental set-up. Indicate on your diagram the
direction of electron flow and the direction of cation movement.

I oy beells © salt bridge
| — labels (50/&;0}1\5 /dM?’OA@é)

| - 27 ﬂ%w gﬁmm Mj@)ﬁﬂ‘jm Jin externs i
[s "o .
|~ entn flow (neross < bidge fron M w{g

* jhorwf la\ofzjc W i @N( pphond e same bot- i
o Y mark J}vw %e Awrorj.”{ima{’lbn'
deeﬁf‘wﬂ(& " AjJ—/%jj & M&
bﬂt#!/\j wa—l\f—'

11 potential for this galvanic cell.

24

¥ only L max

Yo on S Mmax |
(b) Caletilate the standard

............................................................................................................................. 1
¥ Units 1ot
PenahSe

S —— — . . ;ki_ TT_jSIJ/f;l/flgjt:_
(¢) The experimental voltage obtained from galvanic cells is often different to that _f_”i”(_

indicated from standard reduction potentials. Suggest a reason why this may be.

—..any..valld.. reason.. paldl. e |
X dl}:i’ mo’f‘ /057 humam evror /'ﬁn// vipme

In comp leAe reaction
=T
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Question 19 (5 marks) _ Marks

In a metal displacement reaction following half reactions were observed to occut:

Cu— Cu?* +2e

Agt+e — Ag

(a) Write a net ionic equation for this reaction, including all states.

4 ol
&/&.(s)f’@"ﬁy(%}“ﬁ ...... &A ..... +/)7L°? s) 2

-—'/SJWZM ..... M’SSW? SOSSOUURONT —vet ANOY /Y 4 Y. ...z.fumﬁo%«#
| éﬂu/ﬁm(/ﬁ\?j Wro howing QL <7
(b) A strip of copper was placed into alilution containing silver nitrate. After the N 03 :
reaction was complete the silver was removed from the surface of the copper strip
and the copper strip was removed. The resulting suspension, containing solid
silver, was filtered.

copper strip before reaction 2298 g
copper strip after reaction 2216 g
filter paper before filtration 1.662 g
filter paper after filtration 2.002 g

(1) Calculate the chemical amount (in mol) of silver produced and of copper

consumed.

...............................................................................................................................

(i) Calculate the experimental mole ratio of silver to copper and account for 7’_
any deviation from ideal results. ho
X arked

Y Aid not bav tmPuritics  withou Mdzfaﬂéﬂﬁf’@ #or

dw answley/ MG/ﬂPW?]”\'f oo //yﬁ, S/7W~



SECTION II: Attempt ALL Questions

Name: Class: | ]

Answer the gquestions in the spaces provided.
Show all relevant working in questions involving calculations.

Question 20 (4 marks) Marks
A compound was found to contain 24.8% carbon, 2.0% hydrogen and 73.2% chlorine.

(a) Determine the empirical formula of this compound.

...... (22881201 alH).22)-0% () =73.2(z5945

.................. 22,065 Evagy = 2.04S @
............................................... ToLagy

VoY . | s -0\ O
....................................... R e

(b) The molar mass of this compound is 96.9 g mol™!. Determine the molecular
formula of this compound.

...........................................................................................................

...............................................................................................................................
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Question 21 (2 marks)

Chromium has four stable isotopes, whose relative isotopic masses and percentage
abundances are shown in the table below.

Isotope Isotopic mass (u) | Percentage abundance (%)
ACr 49.946 4.3450
2Cr 51.941 83.789
3Cr 52.941 9.5012
ACr 53.939 2.3657

Calculate the relative atomic mass of chromium.
49,906 x 43NS + SLA%I > €3.78F 4 §2.9U) x9.5012 £53.3F %235/

e T N L T T R A R R R AR S SRS TR PR RN RS RS L AR TN T AR TR A AR LT LA L LY )

...............................................................................................................................

...............................................................................................................................

= (ot onguwrs il Sigﬂmﬁ{cm*} @3&"{}

.............................................................................................

SN € Wll..." SV T s So W .sfhb....@.mc,s&ff:&f...?@“t/@"’j’“
........................................... fgores.. Werking,. tausk:. e shamn £

for calculochan &GS dve !

. nw~ov kS
4" ‘L(‘ b0j§ ib‘;’"’ {N[j \r\\-QJMOi‘o‘M 'rodﬁd(—ﬁ

ok founol\:‘s ; Perbey
Cnph;m of vosves .

' - CE ok g .
~ rors agspite co2C 7
. (Cu\‘-‘*-k%
- Siaple @

—i~laert

— i cof/{c“' +/M

CHECW UOUR  LaoRWNG

\ les Ny —Cor k- S"j”“‘"”"‘"’"
loSr e

Meny ~ot -

Agures
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Question 22 (5 marks) Marks

In an experiment, 2.369 g of aluminium hydroxide reacts with 60.0 mL of 0.714 M
sulfuric acid to produce a salt solution and water.

(a) Write a balanced chemical equation for this reaction.

...............................................................................................................................

3 Shetes ~ct workeol

(b) Calculate the -%heénical amount (in mol) of the salt produced.
2 - 5

n ACK)3. 2 TR0 N80, 2 0.06x 0.1t 4
= 0.03077 mel AND. = 0. o228\ @

...............................................................................................................................

e ANe)y  tapneS 0,30 Tx 3 . 0-OR556 el H, S04

........................................................................................................................

Question 23 (4 marks)

A 33.34 g sample of a diatomic gas was stored in a 20.0 L vessel at 150 kPa and 30 °C.
What is the identity of this gas?




Sydney Grammar School Form V Chemistry 2018 Annual Examination

Question 24 (5 marks)

Marks

Antacids contain calcium carbonate and are used to neutralise stomach acid. The mass
of one antacid tablet was found to be 1.30 g. To determine the amount of calcium
carbonate present, this tablet was crushed into a fine powder and excess hydrochloric
acid was added to it. After the reaction was complete, there was a decrease in mass of
0.220 g.

(2)

(b)

(c)

(d)

Write a balanced equation for the reaction between calcium carbonate and

hydrochloric acid.

............................................................................................................................

...............................................................................................................

.............................................................................................................................

.............................................................................................................................

.............................................................................................................................

At 100 kPa and 296 K, what volume of gaé would have be_pr(_)duced?

Ny Y Y TR Y F Y Y P T P P T R P

.........................................................................................................................

Forv av. 79

Noke - e conelvhes

< 25°¢ tl"fﬁ"igﬂ wf
ot At e molvheS &

Tl
lkaov® |
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SECTION II: Attempt ALL Questions

Name: ‘ Class:

Answer the questions in the spaces provided.
Show all relevant working in guestions involving calculations.

Question 25 (4 marks) Marks

silicon tetrachloride silicon dioxide
Melting point (°C) —68 1713

Explain the melting points of silicon tetrachloride and silicon dioxide in terms of their
structure and bonding.
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Question 26 (6 marks) Marks
5.000 g of silver nitrate is dissolved in 100.0 g of water, initially at 25.0 °C.

(a) Ifthe enthalpy of solution (AsoH) for silver nitrate is +22.6 kJ mol ™!, what is the

ﬁnal tempera f the so t _Eﬁ‘“io.ﬂ__ 02‘1@”{
Tcﬁ'@mmmm ij' 163 ged”. =i

A(A
47 ?omsmz ézjg RImd. ;o 665 RY = 665,
................. .un -"'I. qa('
@ N 'wo;car (E I

................................................................................................................

.................................................................................................................

....................................................................................................................

(b) Given that silver nitrate is soluble in water at room temperature, what must be the
sign of the entropy of solution (Aso1S) for silver nitrate? Explain your answer.

-bmw\ WW
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Question 27 (2 marks) Marks

The reaction of acetylene (C2Hz) with hydrogen (H>) can produce either ethylene (CoHa)

or ethane (C2Hs): (J.‘Zg\
1767

C2Hz(g) + Ha(g) — C2Hu(g) AH® =—175.7 k] mol™ CIHQ _3 ‘ 2.0

CaHa(g) + 2Ha(g) — CoHy(g) AH® =—312.0 kJ mol™! i

S, s X (z’"b@’

Industrially, ethylene and hydrogen are produced from ethane on a massive scale.

.....................................................

...............................................................................................................................

....gﬂ.'.ib@..T:Z.;(,zﬂq.(gl..t..”;@.m....QH..-?...‘!.'}Q.'.Q.:.Q.‘;"’

Question 28 ,G(?‘mgrm '

Tetracthyllead [Pb(C2Hs)s] was formally used as a fuel additive, but its use in
automotive petrol has been banned in Australia since 2002. It combusts as follows:

27 -
[Pb(CyH5), (D) + 702(9) - PbO(s) + 8C0,(g) + 10H,0(l) AH° =—-6278 k] mol .

standard enthalpy of formation (kJ mol ™)

COx(g) 3035
H,0()) -285.8
[Pb(C2Hs)a] (D) +53.0

Given the information in the table above, calculate the standard enthalpy of formation
of PbO(s).

AH®= = 71810 mil"= OgH” B # 8389 0k (WS~ 30,

........................................................................................................................

o D (P = = 627848 13935+ 052064 4530

...............................................................................................................................
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Question 29 (5 marks)

Widgiemoolthalite is a rare blue-green mineral first identified in Widgiemooltha,
Western Australia, in 1992. It contains three different ions, none of which contains
atoms of more than two elements.

When 2.000 g of widgiemoolthalite reacts with excess hydrochloric acid it dissolves
completely and releases 0.5354 g of carbon dioxide. Strongly heating 2.000 g of
widgiemoolthalite produces water vapour, carbon dioxide and 1.1358 g of
nickel(II) oxide as the only products.

Calculate the empirical formula for widgiemoolthalite, expressing your answer in terms

of the ions and molecules present.
”%uo" T ool (O
AWK = 1658 - LB8 - 0N wd.....

................ )‘;36‘11-%{;5974'5‘19%032%
M\ 0) =2:000= 14398 = 09354 = V- 328%4... ..
YT P Tk ()

117 P2 0%
.. 00147 0:01(7

END OF EXAMINATION

Marks
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