Which separation technique would be best to obtain samples of pure copper sulfate
from a solution of copper sulfate?

(A)  Evaporation
(B)  Centrifugation
(C) Distillation
(D)  Filtration

Alkali metals become more reactive proceeding down the Group. This is because:

(A)  theenergy produced in the ionisation of the metal atoms increases.
(B)  the energy required to ionise the metal atoms increases.
(C)  the energy produced in the ionisation of the metal atoms decreases.
(D)  the energy required to ionise the metal atoms decreases.

Which of the following statements about bonding between molecules is true?

(A)  Only molecules which have H-N, H-O or H-F bonds can produce dipole-
dipole bonds.

(B)  All molecules which have polar covalent bonds will produce either dipole-
dipole or hydrogen bonds.

(C)  The larger the molecules in a homologous series the stronger the dispersion
forces.

(D)  Non-polar molecules have no intermolecular bonds.

0.30 moles of magnesium nitrate is weighed out and then dissolved in water to an
exact volume of 500 mL. Which of the following is correct?

(A)  the concentration of nitrate ions is 0.30 mol L

(B)  the concentration of magnesium ions is 0.15 mol L*
(C)  the concentration of nitrate ions is 1.2 mol L

(D) the concentration of magnesium ions is 0.30 mol L*

Water is considered to have an unusually high specific heat capacity. What does this
tell you about water?

(A)  Compared to most other materials, a given mass of water will experience a
larger temperature change per Joule of energy absorbed or released.

(B)  Compared to most other materials, for a given mass of water, a great deal of
energy could be absorbed with only a small change in temperature.

(C)  Compared to most other materials, for a given body of water, a small amount
of energy absorbed will result in a large temperature change.

(D)  Compared to most other materials, a large mass of water would be required for
a 1K temperature drop to cause a large release of energy.
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Which of the following is true about endothermic reactions?

(A)
(B)
(©)
(D)

They will always have a negative AH.

The energy of the reactants will always be greater than that of the products.
There will be a net gain of energy to the chemical system.

Energy will be released in the breaking of bonds and absorbed in the
formation of bonds.

Which of the following best describes the relationship of graphite and diamond?

(A)
(B)
(©)
(D)

They are two isotopes of carbon.
They are two isomers of carbon.
They are two nucleons of carbon.
They are two allotropes of carbon.

Which of the following species have the same electron configuration?

(A)
(B)
(©)
(D)

F, Cl, Br

Cl, Ar, K*
Na, Mg, Al
Cu, Zn, Fe

Which of the following is a correct statement about molecules?

(A)
(B)
(©)
(D)

The formula NaCl represents a molecule of sodium chloride.

All covalently bonded substances are made of molecules.

Only compounds can be molecular.

A molecule is a finite structure composed of two or more covalently bonded
atoms.

The formula for glucose is CsH1206. Which of the following is true for CeH120¢?

(A)
(B)
(©)
(D)

It is a molecular formula.

It is a structural formula.

It is an empirical formula.

It is both an empirical and molecular formula.

The structure of a metallic lattice can best be described as:

(A)
(B)
(©)
(D)

a 3D array of cations held together by a sea of electrons.

a 3D array of alternating cations and anions.

a 3D array of atoms covalently bonded to each other.

a 3D array of dissociated atoms which are free to move around.
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Which of the following substances has the largest molar mass?

(A)  lithium sulfate
(B)  beryllium sulfate
(C)  sodium sulfate
(D)  calcium sulfate

Which of the following contains the same number of molecules as there are ions in
1.000 mol of magnesium chloride?

(A)  64.14 g of solid sulfur

(B) 22.71 L of gaseous chlorine (measured at 0 °C and 100 kPa)
(C)  479.4 g of liquid bromine

(D)  49.58 L of gaseous argon (measured at 25 °C and 100 kPa)

When sodium reacts with excess oxygen, the major product is sodium peroxide
(Na20.). It is formed in accordance with the following balanced chemical equation:
2Na(s) + O2(g) — Na202(s)

What mass of sodium peroxide should be produced when 15.00 g of sodium reacts
with excess oxygen?

(A) 1272¢g
(B) 25.44¢g
(C) 3655¢
(D) 50.87g

2.000 g of barium chloride is dissolved in water and added to a solution containing
excess silver nitrate. What mass of precipitate is formed?

(A) 13779
(B) 1.718¢g
(C) 25109
(D) 2.754¢g



16 The following table represents successive ionisation energies for Element Y and
Element Z. One element is a metal and the other is a non-metal.
Element Y Element Z

1,012 578

1,903 1,817
2,912 2,745
4,956 11,575
6,273 14,830
22,233 18,376
25,397 23,293

When the two elements were combined under the right conditions a synthesis
reaction occurred. Using the data above, determine the correct formula for
the resulting compound.

A ZY»
B) zZY
(&) €43
(D) ZYs

17 Arrange Na, Al, Rb and Sr metals in order of increasing first ionisation energy:

(A)  Na, Al, Rb, Sr
(B)  Sr,Rb, Al, Na
© Al, Na, Sr, Rb
(D)  Rb, Sr, Na, Al

18 Which of the following is true for all metal displacement reactions?

(A)  lons of the less reactive metal gain electrons from the atoms of the more
reactive metal.

(B)  lons of the more reactive metal gain electrons from the atoms of the less
reactive metal.

(C)  Atoms of the more reactive metal gain electrons from the ions of the less
reactive metal.

(D)  Atoms of the less reactive metal gain electrons from the ions of the more
reactive metal.

19 2 L of an unknown gas has the same mass as 0.5 L of bromine gas at the same
temperature and pressure. What is the gas?

(A CO2
(B) Ne
© F2
(D) Ar
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Moving from left to right across Period 3 of the Periodic Table, which of the
following does not increase?

(A)  The number of electron shells
(B)  The total number of electrons
(C)  The number of valence electrons
(D)  The charge on the nucleus

Which of the following elements has the highest electronegativity?

(A)  helium
(B)  francium
(C)  fluorine

(D)  nitrogen

Which of the following iron-containing minerals has the greatest percentage of iron
by mass?

(A)  magnetite, Fe3Ou)
(B)  hematite, Fe2Ozs)
(C)  siderite, FeCOsz)
(D)  goethite, FeO(OH)(s)

Approximately how many atoms are there in 1.00 g of water?

(A) 3.34x10%
(B) 1.00 x 10%
(C) 6.02x10%
(D)  1.81x10*

Which of the following substances has the smallest molar mass?

(A)  sodium oxide

(B)  magnesium oxide
(C)  potassium oxide
(D)  calcium oxide
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When comparing a more reactive metal with a less reactive metal:

(A)
(B)
(©)
(D)

The less reactive metal is more likely to be found as an uncombined naturally
occurring element.

The more reactive metal is more spontaneous in losing electrons than is the
less reactive metal.

More energy is required to extract the less reactive metal from one of its
compounds.

More reactive metals absorb more heat than less reactive metals when they
react.

Nitrogen trifluoride can be decomposed to form nitrogen and fluorine gas. Which of
the following balanced equations correctly represents this reaction?

(A)
(B)
(€)
(D)

NF3g — N@ + F3g
2N3sF3g) — 3N2F2()
2NF3ig — Nz + 3F2q)
NF3g — N + 3F(q)

Which of the following shows elements in increasing atomic mass?

(A)
(B)
(©)
(D)

Cl, Ar, K, Ca,
Zn, Cu, Ni, Co
Cs, Rb, K, Na
I, Te, Xe, Cs

In which of the following substances do strong chemical bonds NOT extend
throughout the crystal lattice in the solid state?

(A)
(B)
(©)
(D)

mercury
iodine

silicon dioxide
sodium chloride

Using the solubility rules, determine which of the following combinations of solutions
would form a precipitate.

(A)
(B)
(©)
(D)

Magnesium sulfate and barium nitrate
Barium chloride and sodium hydroxide
Sodium carbonate and lithium nitrate
Silver nitrate and potassium nitrate
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Which of the following contains the same number of ions as 1 mole of aluminium

chloride?

(A) 3 mole of sodium hydroxide
(B) 2 mole of barium carbonate
(C) 1 mole of ammonium nitrate
(D) 0.5 mole of ammonium sulfate

Consider the following atom, *;O. This atom contains:

(A) 8 protons, 8 electrons and 17 neutrons.
(B) 8 protons, 8 electrons and 9 neutrons.
(C) 9 protons, 9 electrons and 17 neutrons.
(D) 17 protons, 17 electrons and 8 neutrons.

Which of the following is the name for FeS?

(A)  iron monosulfide
(B)  iron monosulfate
(C)  iron(ll) sulfide
(C)  iron(ll) sulfate

Which of the following methods would best enable you to separate two immiscible

liquids?

(A)  using a separating funnel
(B)  using a filter funnel

(C)  using evaporation

(D)  using distillation

Which compound contains both covalent and ionic bonds?

(A) MgBr»
(B) CHCI3
(C) BCls
(D)  NH4NOs3

An atom of element Z (not correct symbol) has the electronic configuration
2, 8, 6. Which of the following species is this element most likely to form?

(A)  theionZ?
(B) theionZz%
(C)  the compound H2Z
(D)  the compound Ze¢F
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The first four successive ionisation energies (measured in kJ mol™) for an element are
550, 1064, 4210 and 5500. This element should be placed in the same group as:

(A)  lithium
(B)  beryllium
(C©)  boron
(D)  carbon

Topaz is a mineral with the formula Al2SiO4(OH).. What is the percentage by mass of
aluminium in topaz?

(A)  15%
(B)  16%
(C)  30%
(D)  45%

A boy was investigating the reactivity of three unknown metals (X, Y and Z) using
displacement reactions. He recorded the following balanced chemical equations:

X(NOs)2@y) + Z) = X + Z(NO3)2(aq)
Zs) + Y(NO3)2aq) —> Y9 + Z(NO3)2(q)

Y + X(NOs)2@q — no visible reaction

Which of the following correctly places the three metals in order of increasing
reactivity?

A Y, X2Z
(B) ZY,X
C) X ZVY
D) Z XY

Which of the following best describes the molecular shape of methane?

(A)  trigonal planar
(B)  bent

(C)  trigonal pyramidal
(D) tetrahedral
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In which of the following substances would you expect hydrogen bonding to occur?

(A)
(B)
(©)
(D)

I. CHzaF2
II. CH3COOH
1. C2HsOH

Il only

I and 111 only
I1and 111 only
I, Iand 111

The specific heat capacity of gold is 0.128 J g K%, and the specific heat capacity of
copper is 0.385 J gt K1, Ten gram samples of each metal were heated to 60 °C, and
then dropped into separate beakers containing 20 mL of water.

Which of the following statements are correct?

(A)
(B)

(©)
(D)

The copper will react with the water, but the gold will not.

The copper sample will transfer more heat energy to the water than the gold
sample.

The water with the gold sample will have has a final temperature three times
higher than the water with the copper sample.

The water in the two beakers will remain at the same temperature at all times.

When aqueous solutions of hydrochloric acid and sodium hydroxide are mixed, the
temperature of the resulting solution increases. Therefore, the reaction

(A)
(B)
(€)
(D)

H@g) + OH@) — H20q)

is endothermic with AH®° >0
is endothermic with AH°< 0
is exothermic with AH® < 0
is exothermic with AH® > 0

Which one of the following processes is endothermic?

(A)
(B)
(©)
(D)

Combustion of natural gas.

Freezing of water to make ice.
Photosynthesis.

Dilute acid reacting with an active metal.
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Which of the following contains only molecules with dipole-dipole interactions as
their main intermolecular force?

(A)
(B)
(©)
(D)

Hydrogen chloride, hydrogen sulfide, water.

Ammonia, phosphorus trifluoride, carbon dioxide.
Ammonia, sodium chloride, methane.

Hydrogen chloride, hydrogen sulfide, phosphorus trifluoride.

The density of water at 4°C is 1.00 g.mL™. The density of ice at 0 °C is 0.917 g mL™.
What volume change would occur if an ice cube of mass 7.40 g, initially at 0 °C,
melted to form liquid water with a final temperature of 4 °C?

(A)
(B)
(©)
(D)

The volume would increase by 0.61 mL.
The volume would decrease by 0.61 mL.
The volume would increase by 0.67 mL.
The volume would decrease by 0.67 mL.

Within a Group of the Periodic Table, which is the correct relationship between a
property of a metal and the first ionization energy of the metal?

(A)
(B)
(©)

(D)

The larger the atom, the smaller the ionisation energy.

The greater the reactivity of the metal, the greater the ionisation energy.

The smaller the amount of energy required to remove an electron from the
metal, the greater the ionisation energy.

The more difficult it is for a metal to lose an electron, the smaller the
ionisation energy.

What is the relationship between the potential energy of an electron and its average
distance from the nucleus?

(A)
(B)

(©)
(D)

The energy of an electron is variable, irrespective of its location.

By definition, all electrons have the same amount of energy, irrespective of
their location.

The greater the average distance of the electron from the nucleus the less its
potential energy.

The greater the average distance of the electron from the nucleus the greater
its potential energy.

10



Identify which row below contains the correct information about the boiling and
electrolysis of water.

Type of Amount of energy Result of Process
separation required

(A) Boiling Relatively large amount of New chemical
energy substance formed
(B) Boiling Relatively small amount of | No new chemical
energy substance formed

© Electrolysis Relatively small amount of New chemical
energy substance formed
(D) Electrolysis Relatively large amount of | No new chemical
energy substance formed

Which of the following statements about empirical formulae is correct?

(A)  They express the simplest ratio of protons to neutrons present in a compound.

(B)  They provide information about the elements present in a compound but don’t
provide information about the number of particles.

(C)  They can only be applied to ionic compounds.

(D)  They show the number of atoms of different elements in a molecule.

11



Form V Chemistry Master’s initials

Name

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

Question 50 (2 marks) Marks

In the spaces provided below draw Lewis electron dot structures for the
following compounds.

Methane

Carbon dioxide



Question 51 (3 marks) Marks

1.00 g of solid FeS is reacted in excess hydrochloric acid according to the
equation below.

FeS ) + 2 HCl (aq) 2 FeCl2 @aq) + H2S (g)

Determine if each statement below is correct and place a tick by those that are
correct and a cross next to those that are incorrect.

The systematic name of FeS is iron(111) sulfide.

The chloride ion is a spectator ion in this reaction.

One half equation for this reaction can be written 2 H* + 2 e > Ha(g)
H.S is a polar molecule.

FeCl> is a polar molecule.

H.S is linear in shape.

H>S has one lone pair of electrons on the sulfur.

The molar mass of FeS is 87.92 g mol ™,

0.0114 moles of HCI react.

13



Question 52 (2 marks) Marks

Write the following reactions as balanced chemical equations including states

(1) The decomposition of copper(ll) carbonate.

(i) Addition of lithium to a large beaker of water.

14



Question 53 (6 marks) Marks

@ Describe the bonding and structure that occurs in metals and discuss how this
leads to their unique properties of ductility and conductivity. 3

(b)  Covalent compounds can be either molecular or covalent network in
structure. Explain, in terms of their structure and bonding, why they have
vastly different melting points. 3

15



Question 54 (2 marks) Marks

Place each of the elements A — D (not their chemical symbols) in the blank
Periodic Table below. The electron configurations of atoms or ions of the
elements are as follows:

A: 2.5
B: 28.1
cZt: 28
D3 288

16



Question 55 (3 marks) Marks

Write net ionic and half equations for the reaction of magnesium with sulfuric
acid.

Net ionic equation: 1
Oxidation half equation: 1
Reduction half equation: 1

17



Form V Chemistry Master’s initials

Name

Question 56 (4 marks) Marks

Eight consecutive elements of the first 20 elements on the periodic table have the
following first ionization energies.

Element A B C D E F G H I

First ionisation 1.407 | 1.320 1.687 2.087 0.502 0.744 0.584 0.793
energy

@) Which element will have the highest second ionization energy? 1

(b) Estimate the first ionization energy for the 9" consecutive element “I”.

1
(©) Identify two elements that will react to form a covalent molecular compound.
1
(d) Identify the formulae of ionic compounds that would form using the above
elements.
Formula 1: 1

Formula 2:




Question 57 (3 marks)

A sample of vanadium metal is placed in a crucible and heated until it has completely
converted to an oxide. Masses of the crucible and samples were recorded in the table
below. Determine the empirical formula of the oxide.

Item Mass (g)
Crucible 2.500
Crucible and metal 3.000
Crucible and metal oxide 3.236

19
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Question 58 (4 mark) Marks

Hydrogen gas is formed when aluminium foil reacts with sodium hydroxide
solution according to the equation.

2Ali) + 2NaOHgq) + 6HOqp @ —> 2NaAIl(OH)a(aq) + 3H2(g)

Calculate the volume of hydrogen produced at 0 °C and 100 kPa when 2.00 g of
aluminium is placed in a 20 mL of aqueous solution containing 2.00 g of sodium
hydroxide.

20



Form V Chemistry Master’s initials

Name

Question 59 (4 marks) Marks

(@ If the theoretical value for the heat of solution of potassium nitrate is +34.89
kJ/mol, use this to calculate the mass of potassium nitrate that would be required
to decrease the temperature of 100 mL of the water solvent by 2.7 °C.

3
(b) When the boys performed this experiment for themselves, they were surprised to
find that the value they obtained for the heat of solution of potassium nitrate was
around half the theoretical value. Identify the most likely reason for this
discrepancy.
1

Question 60 (2 mark)

Calculate the mass of an atom of sulfur.




Form V Chemistry Master’s initials

Name

Question 61 (6 marks) Marks

(@) Write balanced chemical equations for the following reactions:

I. Decomposition of silver chloride.

ii. Reaction of aqueous solutions of barium nitrate and copper(l1) sulfate.

(b) Write a balanced net ionic equation for the following reaction:

i Reaction of aqueous solutions of lead(Il) nitrate and potassium iodide.




Question 62 (5 marks) Marks

During the course of this year you have performed a first-hand investigation to
separate a naturally occurring mixture of sand, salt and water.

(@) Identify the separation technique you used to perform the separation of the sand
from salt water and state the physical property which enabled this technique.

2
(b)  One of your classmates was given a sample of this mixture and asked to perform
a gravimetric analysis of it. He found that at 22 °C the sample contained 0.573 L
of water (density at 22 °C is 0.9978 g mL™), 7.8 g of sand and 2.6 g of salt.
Determine the percentage composition by mass of water in this sample.
3

23



Question 63 (3 marks) Marks

Consider the representation of an atom shown below.

A
Z

Using the letters in the representation above, identify:

(@ The number of protons in this atom.

1
(b)  The number of neutrons in this atom.
1
(c) An expression for the number of electrons found in an ion of this element if the
element belongs to group 5 of the periodic table.
1

24



Question 64 (3 marks) Marks
Identify the property or substance represented by the letters X, Y and Z in the
table below.
Group Metals Metalloids Non-metals
Appearance lustrous Low-sheen dull
Electrical High low Y
Conductivity
Thermal high high low
Conductivity
Malleability X moderate low
Density high intermediate low
Boiling point high high low
Tensile strength High variable low
Examples Zinc 7 Argon
X 1
Y: 1
Z: 1

25



Form V Chemistry

Master’s initials

Name

Question 65 (5 marks) Marks

Both ionic compounds and metallic elements are most commonly found as

lattice structures. Compare these two types of lattice structures in terms of their
structure and bonding.




Question 66 (2 marks)

Hess’s Law states that the total enthalpy change during the complete course of

a chemical reaction is the same irrespective of the pathway taken i.e. whether the
reaction is made in one step or in several steps. Consider the following example for
the complete combustion of methane.

Marks

CHyg) + 203

AH, = —802 k] mol~?

AH; = —890 kJmol™?!

Enthalpy

COz(g) + 2H,0y

AH,
\ 4

If Hess’s Law holds for the above example, calculate AHs.

27



Form V Chemistry Master’s initials

Name

Question 67 (3 marks) Marks

With reference to the tabulated first ionisation energies below, explain the
differences in reactivity between potassium and rubidium.

Metal First lonisation Energy
(kJ mol?)
Potassium 425
Rubidium 403




Question 68 (6 marks)

Excess copper(l1) carbonate was placed in a conical flask and 100.0 mL of dilute

sulfuric acid was added. A reaction occurred and the gas produced was collected.

The volume of gas collected at 100 kPa and 25 °C is shown in the graph below.

0.9 — ¢
0.8

0.7

0.6

Volume of gas produced (L)
© o o
w H (03]

0 T T
0 5 10 15 20
Time (mins)

Calculate the concentration of the sulfuric acid.
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Question 69 (7 marks)

Solutions of FeClzq) oxidise easily in the presence of oxygen to produce FeClag).
Iron filings can be added to stabilise these solutions by reducing any FeClsg) formed
back to FeClz@aq) according to the following equation.

Fes) + 2FeClzggy —> 3FeClagag)

(@) Write the net ionic equation for this reaction.

(b)  Write the reduction and oxidation half equations for these reactions.

(i) Reduction

(i)  Oxidation

(c) Calculate the mass of FeCls can be reduced completely to FeCl, by 1.00 g of
Fe).

30



Question 70 (4 marks)

2.67 L of vapourised phosphorus molecules are reacted with 8.01 L of oxygen gas at
a constant temperature and pressure to produce 2.67 L of a gaseous oxide of
phosphorus having a molar mass of 220 g mol™.

(@) Balance the given equation below for the reaction.

Pk T Oz = ROy

(b) Determine the formula of the oxide of phosphorus. Show working.

(c) Determine the molecular formula of the vapourised phosphorus molecules.

31
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Form V Chemistry 2017 Annual Examination

Question 71 (6 marks) Marks

(@) Construct Lewis dot diagrams of the following molecules

Q) methane

1
(i) water

1
(iii) hydrogen sulfide (H2S)

1

(b) Explain why the boiling points of water and hydrogen sulfide differ.




Question 72 (5 marks) Marks

In an experiment, a boy added 8.00 g of ammonium nitrate to 100 g of water.

(@) If the AsoiH for ammonium nitrate is +25.41 kJ mol™* and the water was initially
25.0 °C, calculate the final temperature of the resulting solution.

(b) The boy actually measured a final temperature of 22.1 °C. Suggest two possible
reasons as to why there is a difference between these results.

33



Question 73 (3 marks) Marks
Write balanced chemical equations for the following reactions, including states:
@ Magnesium oxide with hydrochloric acid.
1
(b) Sodium hydrogen carbonate with sulfuric acid.
1
(©) Sodium with water.
1
Question 74 (3 marks)
Pentane and water are immiscible liquids that have the properties below.
Boiling Point (°C) Density (g cm®)
Pentane 36 0.6
Water 100 1.0
Assess the relative suitability of distillation or a separating funnel as techniques to
separate pentane and water.
3

34



Question 75 (3 marks)

Complete the following table.

Name of Protons Charae Electron
Element or lon g Configuration
12 2.8
Phosphorus 0
-1 2.8.8

Marks

3
Question 76 (4 marks)
Draw Lewis electron dot diagrams for the following materials.
Ho 02
H20 OH-
4
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Question 77 (3 marks)

A sample of processed meat was placed in a container of known mass and dried

in an oven until the mass no longer reduced. The various masses were recorded
in the table below.

Item Mass (Q)
Container 21.3
Container and undried meat sample 24.2
Container and dried meat sample 23.4

Determine the percentage water by mass in the original sample of processed meat.

Question 78 (3 marks)

@) Write a balanced equation for the reaction of aluminium with sulfuric acid.

(b) Write and identify the reduction and oxidation half equations for the reaction
of aluminium with sulfuric acid.

Reduction:

Oxidation:

36
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Question 79 (4 marks) Marks

Potassium is ductile while potassium chloride is brittle. Explain the difference in
these properties in terms of the structure and bonding of the two materials.

4
Question 80 (2 marks)
A pupil was given three metal samples (lead, silver and magnesium), but they forgot
to label the samples. The pupil then conducted the following tests.
Metal Reaction with H20 Reaction with acid | Reaction with
oxygen
1 No Visible Reaction No Visible No Visible
Reaction Reaction
2 White coating formed in near- | Reacted vigorously | Burned readily as a
boiling water with cold H.SO4 thin foil
3 No Visible Reaction Reacted slowly Formed a
with warm H2SO4 | red/brown layer
when heated in air
Identify the metals 1, 2 and 3.
Metal 1: 2
Metal 2:
Metal 3:

37



Question 81 (6 marks)

Five consecutive elements in increasing atomic number have first ionisation energies

as shown in the table below.

Marks

Element W V X Y Z
First ionisation
energy (kJ / mol) 1260 1520 418 590 632

(@) Define First lonisation Energy

(b) Identify which element/(s) (W-Z) would be most likely to:

Q) be a noble gas.

(i) form an ion with a 1+ charge.

(iii)  be metals.

(iv) exist as a diatomic molecule.

(V) react most vigorously with dilute hydrochloric acid.

38



Question 82 (4 marks)

Explain why atomic radii decrease as you move along a Period of the Periodic Table

but increase as you move down a Group.

Question 83 (3 marks)

Complete the table below by using the physical properties in the table to classify the
following elements as metals, non-metals or semi-metals and solids, liquids or gases.

Melting | Boiling | Density Electrical Metal/Non- | Solid/Liquid/
Point | Point | (gcm?) | conductivity | metal/Semi- | Gas at 300°C
(°C) (°C) (MS m?) metal
A 63 760 0.86 14
B 44 280 1.82 10715
C -39 357 13.5 1.0
D 937 2830 5.3 10

39




Question 84 (7 marks) Marks

Chromium is often found in the Earth’s crust as chromite, FeCr2O4. The production
of chromium metal from chromite involves a series of chemical reactions:

4 FeCr204s) + 8 Na2COgzs) + 7 O2(g) — 8 NazCrOgs) + 2 Fe203(s) + 8 COz(g)
2 NazCrOgs) + H2SO4(aq) — Na2Cr207(s) + Na2SOsag) + H20)

NaxCr207¢s) + 2 Cs) — Cr203¢) + Na2COgs(s) + CO(g)

Cr203(s) + 2 Al) — Al2O3(s) + 2 Cryg)

A 210.0 g ore sample containing 75.40% chromite by mass is processed through this
series of chemical reactions.

@) Calculate the mass of chromite, FeCr204, present in the 210.0 g ore sample.

(b) Calculate the mass of carbon dioxide gas produced when chromium is
produced from the 210.0 g ore sample by this process.

Question continued on next page.

40



Question continued. Marks

(©) Calculate the mass of chromium metal produced in this process using the
210.0 g sample.

2
(d) Calculate the number of aluminium atoms consumed in this process.

1
Question 85 (3 marks)
In 1962, the synthesis of the first binary compound of a noble gas was reported in the
Journal of the American Chemical Society. Decomposition of this colourless solid
compound was reported to give rise to 0.2507 g xenon and 0.1435 g fluorine by mass.
Calculate the empirical formula of this compound.

3
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Question 86 (5 marks) Marks

Argyrodite is a rare mineral that contains only three elements; silver, sulfur and
an unknown element X. It has a molar mass of between 1000 g mol™ and
1500 gmol .

The first step to extract silver, sulfur and X from the mineral involves roasting
the mineral by heating it with oxygen. When 100.0 g of argyrodite is heated
with a stoichiometric ratio of 19.77 L of oxygen (measured at 100 kPa and

25 °C) three binary compounds are obtained; a black solid, a white solid, and
13.18 L of sulfur dioxide gas (measured at 100 kPa and 25 °C). This black
solid can then be heated with carbon monoxide to produce solid silver and
8.789 L of a colourless gas (measured at 100 kPa and 25 °C).

Use this information to identify element X and the empirical formula of
argyrodite, showing all working and logic.
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Question 87 (6 marks) Marks

Compound A is a white insoluble mineral made of four elements. When

10.000 g of compound A is reacted with 2 M HCI, 2.6886 L of CO, (measured
at 25 °C and 100 kPa), is evolved. Na2SOg is then added to the solution forming
7.383 g of compound B as a precipitate; compound C remains in solution.

The solution of compound C is neutralised with 2 M NaOH forming 3.1628 g of
a precipitate of compound D, which was filtered. The 3.1628 g of Compound D
was then heated to produce 2.1859 g of compound E and water. Compound E
was heated at 2300 °C with excess carbon to give CO and 1.3183 g of pure metal
F.

What are the formulae of compounds A-F? Show working.
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Question 88 (5 marks)

Wegscheiderite is an evaporite mineral found at the Green River Formation in
Wyoming, USA. Elemental analysis shows wegscheiderite to contain four different
elements. When 10.000 g of wegscheiderite is treated with excess hydrochloric acid,
4,917 g of carbon dioxide is given off. In a separate experiment, 0.1000 g of
wegscheiderite is dissolved in water and treated with excess of a solution of uranyl
zinc acetate (UO2Zn(CH3COO)4). A precipitate of (UO2)3ZnNa(CH3COO)e-6H20
(molar mass 1537.9 g mol™?) is produced, which after purification has a mass of
2.148 g.

Calculate the empirical formula of wegscheiderite, showing all working and logic.
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Chemistry

I
n=

MM
g = mCAT

PK, = ‘]Ugm[Ka]

Avogadro constant, Ny

Volume of 1 mole ideal gas: at 100 kPa and
at 0°C (273.15K) v 2271L
al 25°C (29815 K) ... 2479 L

L L) 1 1] s | PPN 8.314 ] mol™! K™

FORMULAE SHEET

AGT = AH° - TAS®
IU
A=gle= lung

PV =nRT

pl = —log, ;[

6.022 x 107 mol™.

lonisation constant for water at 25°C (298.15 K), K, ... 1.0x 101

Specific heat capacity of water

Compound

Barium carbonate
Barium hydroxide
Barium phosphate
Barium sullate
Calcium carbonate
Calcium hydroxide
Calcium phosphate
Calcium sulfate
Copper(lL) carbonate
Copper(ll) hydroxide
Copper(ll) phosphate
Iron(II) carbonate
Iron(II) hydroxide
Tron(IIT) hydroxide
Tron(IIT) phosphate

DATA SHEET

Soluhbility constants at 25°C

X,
2.58 x 1077
2.55 x 107
1.3 % 10729
1.08 % 10717
3.36 x 107
5.02 x 1070
2.07 x 107
4.93 x 107
1.4 % 10710
22 % 107%
1.40 x 1077
3.13 x 107!
487 x 1077
2.79 x 10~
9.91 x 10710

Compound

Lead(IT)y bromide
Lead(Il) chloride
Lead(Il) 10dide
Lead(Il) carbonate
Lead(Il) hydroxide
Lead(Il) phosphate
Lead(II) sulfate
Magnesium carbonate
Magnesium hydroxide
Magnesium phosphate
Silver bromide

Silver chloride

Silver carbonate
Silver hydroxide
Silver iodide

Silver phosphate
Silver sulfate

418 % 10° T kg ' K

K,
6.60 x 107°
1.70 x 1075
9.8 x 1077

7.40 x 107
1.43 x 1071
8.0 x 1074

2.53 x 1078
6.82 x 1070
5.61 x 1072
1.04 x 1072
535 % 1073
1.77 x 107'°
8.46 x 10712
2.0x% 1078

8.52 x 1077
8.89 x 1077
1.20x 107

Avlward and Findlay, 57 Chemical Data (Sth Edition) 15 the principal source of data for
this examination paper. Some dala may have been modified for examination purposes,
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Some standard potentials

K +e¢e

Ba®* + 2¢”

Ca’™ + 2¢

Na® +¢e”

]"J[gz1 + 2¢”

APT 43¢

Mn** + 2¢~

H,0 + ¢~

20’ + 2"

Fe?* + 2¢”

Ni®* 4 26

Sn** + 2¢”

Pb%* 4+ 2¢”

H™ +e”

SO,2 +4H* + 2¢”
Cu®t + 26~

10,(g) + Hy0 + 2¢”
Cu' +¢”

3L,(s) + e~

%Iz(aq) +e

Fe* + ¢~

AgT+e

%Brz(f) +ec”
%Brz(aq} + e
10,(g) + 2H* + 2¢~
1CL{(g) + ¢
1Cr,0 + TH + 3¢
%Clz(aq) + e
MnO,” + 8H" + 5¢”

%Fz(g) +e

Lttt e A ' o

L

K(s)

Ba(s)

Ca(s)

Na(s)

Mg(s)

Al(s)

Mn(s)

TH,(g) + OH™
Zn(s)

Fe(s)

Ni(s)

Sn(s)

Pb(s)

sHy(2)
SO,(ag) + 2H,0
Cu(s)

20H"

Cu(s)

-

-

Fﬂ2+

H,0
CI-

3 i
Cr * + 5[‘120
CI-
Mn®* + 4H,0
-

46

-294V
=291V
287V
=271V
=236V
-1.68 V
-1.18V
=083V
=076V
=044 V
=024V
-0.14 V
=013V
0.00V
0.16 V
034V
040 v
052V
054V
0.62V
077V
0.80 V
1.08V
1.10Y
1.23V
1.36 V
136V
1.40 V
151V
289V
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Which separation technique would be best to obtain samples of pure copper sulfate
from a solution of copper sulfate?

(B)  Centrifugation
(C) Distillation
(D)  Filtration

Alkali metals become more reactive proceeding down the Group. This is because:
(A)  the energy produced in the ionisation of the metal atoms increases.

(B)  the energy required to ionise the metal atoms increases.
(C)  the energy produced in the ionisation of the metal atoms decreases.

Which of the following statements about bonding between molecules is true?

(A)  Only molecules which have H-N, H-O or H-F bonds can produce dipole-
dipole bonds.

(B)  All molecules which have polar covalent bonds will produce either dipole-

dipole or hydrogen bonds.

(D)  Non-polar molecules have no intermolecular bonds.
0.30 moles of magnesium nitrate is weighed out and then dissolved in water to an
exact volume of 500 mL. Which of the following is correct?

(A)  the concentration of nitrate ions is 0.30 mol L™
(B) the concentration of magnesium ions is 0.15 mol L

(D)  the concentration of magnesium ions is 0.30 mol L

Water is considered to have an unusually high specific heat capacity. What does this
tell you about water?

(A)  Compared to most other materials, a given mass of water will experience a
larger temperature change per Joule of energy absorbed or released.

(C)  Compared to most other materials, for a given body of water, a small amount
of energy absorbed will result in a large temperature change.

(D)  Compared to most other materials, a large mass of water would be required for
a 1K temperature drop to cause a large release of energy.
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Which of the following is true about endothermic reactions?

(A)  They will always have a negative AH.
(B)  The energy of the reactants will always be greater than that of the products.

(D)  Energy will be released in the breaking of bonds and absorbed in the
formation of bonds.

Which of the following best describes the relationship of graphite and diamond?

(A)  They are two isotopes of carbon.
(B)  They are two isomers of carbon.
(C)  They are two nucleons of carbon.

Which of the following species have the same electron configuration?
(A) F CIBr

(C)  Na, Mg, Al
(D) Cu, Zn, Fe

Which of the following is a correct statement about molecules?

(A)  The formula NaCl represents a molecule of sodium chloride.
(B)  All covalently bonded substances are made of molecules.
(C)  Only compounds can be molecular.

The formula for glucose is CsH1206. Which of the following is true for CeH120¢?

(A)  Itisamolecular formula.
(B) Itisastructural formula.
(C)  Itisan empirical formula.

(D)  Itis both an empirical and molecular formula.

The structure of a metallic lattice can best be described as:

(B)  a3D array of alternating cations and anions.
(C)  a3D array of atoms covalently bonded to each other.
(D)  a3D array of dissociated atoms which are free to move around.
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Which of the following substances has the largest molar mass?

(A)  lithium sulfate
(B)  beryllium sulfate
(C)  sodium sulfate
(D)  calcium sulfate

Which of the following contains the same number of molecules as there are ions in
1.000 mol of magnesium chloride?

(A)  64.14 g of solid sulfur

(B) 22.71 L of gaseous chlorine (measured at 0 °C and 100 kPa)
(C)  479.4 g of liquid bromine

(D)  49.58 L of gaseous argon (measured at 25 °C and 100 kPa)

When sodium reacts with excess oxygen, the major product is sodium peroxide
(Na20y). It is formed in accordance with the following balanced chemical equation:
2Na(s) + O2(g) — Na202(s)

What mass of sodium peroxide should be produced when 15.00 g of sodium reacts with
excess oxygen?

(A) 1272g
(B) 25.44g
(C) 3655¢
(D) 50.87g

2.000 g of barium chloride is dissolved in water and added to a solution containing
excess silver nitrate. What mass of precipitate is formed?

(A) 1377¢g
(B) 1718¢g
(C) 2510g
(D) 2.754¢g



16 The following table represents successive ionisation energies for Element Y and
Element Z. One element is a metal and the other is a non-metal.
Element Y Element Z

1,012 578

1,903 1,817
2,912 2,745
4,956 11,575
6,273 14,830
22,233 18,376
25,397 23,293

When the two elements were combined under the right conditions a synthesis
reaction occurred. Using the data above, determine the correct formula for the
resulting compound.

A ZY»
B) zZY
(&) €43
(D) ZYs

17 Arrange Na, Al, Rb and Sr metals in order of increasing first ionisation energy:

(A)  Na, Al, Rb, Sr
(B)  Sr,Rb, Al, Na
(C) Al Na,Sr,Rb
(D) Rb, Sr, Na, Al

18 Which of the following is true for all metal displacement reactions?

(A)  lons of the less reactive metal gain electrons from the atoms of the more
reactive metal.

(B)  lons of the more reactive metal gain electrons from the atoms of the less
reactive metal.

(C)  Atoms of the more reactive metal gain electrons from the ions of the less
reactive metal.

(D)  Atoms of the less reactive metal gain electrons from the ions of the more
reactive metal.

19 2 L of an unknown gas has the same mass as 0.5 L of bromine gas at the same
temperature and pressure. What is the gas?

(A CO2
(B) Ne
©C) Rk
(D) Ar



20

21

22

23

24

Moving from left to right across Period 3 of the Periodic Table, which of the following
does not increase?

(B)  The total number of electrons
(C)  The number of valence electrons
(D)  The charge on the nucleus

Which of the following elements has the highest electronegativity?

(A)  helium
(B)  francium

(D)  nitrogen

Which of the following iron-containing minerals has the greatest percentage of iron by
mass?

(B) hematite, Fe203s)
(C)  siderite, FeCOsy)
(D)  goethite, FeO(OH)(s)

Approximately how many atoms are there in 1.00 g of water?

(A) 3.34x10%

(C) 6.02x10%
(D) 1.81x10*#

Which of the following substances has the smallest molar mass?

(A)  sodium oxide

(C)  potassium oxide
(D)  calcium oxide
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When comparing a more reactive metal with a less reactive metal:

—

(B)  The more reactive metal is more spontaneous in losing electrons than is the
less reactive metal.

(C)  More energy is required to extract the less reactive metal from one of its
compounds.

(D)  More reactive metals absorb more heat than less reactive metals when they
react.

Nitrogen trifluoride can be decomposed to form nitrogen and fluorine gas. Which of
the following balanced equations correctly represents this reaction?

(A)  NFsg — Ng + F3q)

(B) 2N3F3iii — 3N2F2iii

(D)  NFsg — N + 3F(q)

Which of the following shows elements in increasing atomic mass?

(A) Cl,Ar K, Ca,
(B)  Zn, Cu, Ni, Co
(C) Cs,Rb, K, Na

In which of the following substances do strong chemical bonds NOT extend throughout
the crystal lattice in the solid state?

(A)  mercury
(C)  silicon dioxide

(D)  sodium chloride

Using the solubility rules, determine which of the following combinations of solutions
would form a precipitate.

(B)  Barium chloride and sodium hydroxide
(C)  Sodium carbonate and lithium nitrate
(D)  Silver nitrate and potassium nitrate
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Which of the following contains the same number of ions as 1 mole of aluminium
chloride?

(A) 3 mole of sodium hydroxide

(C) 1 mole of ammonium nitrate
(D) 0.5 mole of ammonium sulfate

Consider the following atom, *;O. This atom contains:

(A) 8 protons, 8 electrons and 17 neutrons.

(C) 9 protons, 9 electrons and 17 neutrons.
(D) 17 protons, 17 electrons and 8 neutrons.
Which of the following is the name for FeS?

(A)  iron monosulfide
(B)  iron monosulfate

(D)  iron(ll) sulfate

Which of the following methods would best enable you to separate two immiscible
liquids?

(B)  using a filter funnel
(C)  using evaporation
(D)  using distillation

Which compound contains both covalent and ionic bonds?

(A)  MgBr
(B) CHCls
(C) BCls

An atom of element Z (not correct symbol) has the electronic configuration
2, 8, 6. Which of the following species is this element most likely to form?

(A) theionz?
(B)  theion Z%

(D)  the compound ZsF
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The first four successive ionisation energies (measured in kJ mol™) for an element are
550, 1064, 4210 and 5500. This element should be placed in the same group as:

(A) lithium
(B)  beryllium
(C©)  boron
(D)  carbon

Topaz is a mineral with the formula Al.SiO4(OH)2. What is the percentage by mass of
aluminium in topaz?

(A)  15%
(B) 16%
(C) 30%
(D)  45%

A boy was investigating the reactivity of three unknown metals (X, Y and Z) using
displacement reactions. He recorded the following balanced chemical equations:

X(NOg)2aq) + Z) = Xs) + Z(NO3)2(aq)
Zis) + Y(NOs)2omg) — Yis) + Z(NOs)2(aq)

Y + X(NO3)2@q — no visible reaction

Which of the following correctly places the three metals in order of increasing
reactivity?

A Y, X Z
(B) ZY,X
C) X,z Y
D) Z XY

Which of the following best describes the molecular shape of methane?

(A)  trigonal planar
(B)  bent

(C)  trigonal pyramidal
(D) tetrahedral



40  In which of the following substances would you expect hydrogen bonding to occur?

I. CHaF2
Il. CHs;COOH
111, CoHsOH

(A)  Honly
(B) land Il only

(D) I, Hand I
41  The specific heat capacity of gold is 0.128 J g™t K, and the specific heat capacity of
copper is 0.385 J gt K1, Ten gram samples of each metal were heated to 60 °C, and
then dropped into separate beakers containing 20 mL of water.
Which of the following statements are correct?

(A)  The copper will react with the water, but the gold will not.

(C)  The water with the gold sample will have has a final temperature three times
higher than the water with the copper sample.
(D)  The water in the two beakers will remain at the same temperature at all times.

42 When aqueous solutions of hydrochloric acid and sodium hydroxide are mixed, the
temperature of the resulting solution increases. Therefore, the reaction
H @) + OH@g) — H20q)

(A) isendothermic with AH® >0
(B) is endothermic with AH°< 0

(D) is exothermic with AH® >0

43 Which one of the following processes is endothermic?

(A)  Combustion of natural gas.
(B)  Freezing of water to make ice.

(D)  Dilute acid reacting with an active metal.
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Which of the following contains only molecules with dipole-dipole interactions as
their main intermolecular force?

(A)  Hydrogen chloride, hydrogen sulfide, water.
(B)  Ammonia, phosphorus trifluoride, carbon dioxide.
(C)  Ammonia, sodium chloride, methane.

The density of water at 4°C is 1.00 g.mL™. The density of ice at 0 °C is 0.917 g mL™.
What volume change would occur if an ice cube of mass 7.40 g, initially at 0 °C,
melted to form liquid water with a final temperature of 4 °C?

(A)  The volume would increase by 0.61 mL.
(B)  The volume would decrease by 0.61 mL.
(C)  The volume would increase by 0.67 mL.

Within a Group of the Periodic Table, which is the correct relationship between a
property of a metal and the first ionization energy of the metal?

(B)  The greater the reactivity of the metal, the greater the ionisation energy.

(C)  The smaller the amount of energy required to remove an electron from the
metal, the greater the ionisation energy.

(D)  The more difficult it is for a metal to lose an electron, the smaller the ionisation
energy.

What is the relationship between the potential energy of an electron and its average
distance from the nucleus?

(A)  The energy of an electron is variable, irrespective of its location.

(B) By definition, all electrons have the same amount of energy, irrespective of
their location.

(C)  The greater the average distance of the electron from the nucleus the less its
potential energy.




48 Identify which row below contains the correct information about the boiling and
electrolysis of water.

Type of Amount of energy Result of Process
separation required

(A) Boiling Relatively large amount of New chemical

energy substance formed
| ——

©) Electrolysis Relatively small amount of New chemical
energy substance formed
(D) Electrolysis Relatively large amount of | No new chemical
energy substance formed

49 Which of the following statements about empirical formulae is correct?

(A)  They express the simplest ratio of protons to neutrons present in a compound.

(C)  They can only be applied to ionic compounds.
(D)  They show the number of atoms of different elements in a molecule.

11



Q50

In the spaces provided below draw Lewis electron dot structures for the
following compounds.

Methane

i
H CiH
H

* Semne Eys dyden)  AmmoUA —npt methane.

Carbon dioxide

'
X
xR o XY
*9 & *chC2+

* Some. [o\?ki ./Iurjlu‘{—' /W'?e/f’duy/g o 2x O,
J

12



Q51

1.00 g of solid FeS is reacted in excess hydrochloric acid according to the
equation below.

FeS (s)+ 2 HC1 (2q) - FeCl, (aq) T H,S (g)

Determine if each statement below is correct and place a tick by those that are
correct and a cross next to those that are incorrect.

X The systematic name of FeS is ir@ sulfide.
L/ The chloride ion is a spectator ion in this reaction.

One half equation for this reaction can be written 2 H +2 e > Hygy — H 2S5

H,S is a polar molecule.

[ (esféz,u.a@ hen (“T)'

FeCl, is a polar molecule. jwn|c i

e

A
H,S is linear in shape. bent — same as W

XIS IX

H,S has one lone pair of electrons on the sulfur. Y PN g
J/ The molar mass of FeS is 87.92 g mol™.

X - 0.0114 moles of HCI react.

3 marks - 4 correet -
2 marks - 6- % corred
I Mm’k" . —5 corred‘

O L= ; D'Faﬁl'u{ }V—? /FS—](“ above

. e ann
* Hvs%‘ common &1 Fors o

13



Q52

Write the following reactions as balanced chemical equations including states

(i) The decomposition of copper carbonate.

CL}\CO'SC‘;) =7 C&O@_\Lr Co 1)

(ii) Addition of lithium to a large beaker of water.

iy ¥ M0 — L Obfog) + Ha

a]
I

14



Q53

(a) Describe the bonding and structure that occurs in metals and discuss how this
leads to their unique properties of ductility and conductivity. 3

@ 2D lathce o cokens » 0 sea’ of
e localted eleckens
Q) €leckens oe alole b rmove ool Hopeldre

@’\& Qlerlmr\s O&O\uf. l’b Mmove 1Lo L’)Q(Ov;m Cjn.argw
O fo Covjﬁcyxs ort glailled u\ln»ckr_awr\ oo

(b) Covalent compounds can be either molecular or covalent network in
structure. Explain, in terms of their structure and bonding, why they have
vastly different melting points.

Mok Solkolon stk ol \oeﬂo(wlw A shooh
oo e molecder offonkions

® Coaalid mdecudos ove Bndde shaucdiaes beldf
xogdm will covndout bomds bl fue o
Leok ol Yoo bwee~ aralecules

ouoded MNehwerle  lorge D lottiee
®\!\Qb\\(3}\ Lo %Q)(L&f 5(\?; Ce-ezl* covolo S borals

$ ALR J-u
O Cuaed torels gy s oty

hawe O va@kv W/JOWL-
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Q54

Place each of the elements A — D (not their chemical symbols) in the blank
Periodic Table below. The electron configurations of atoms or ions of the
elements are as follows:

Al 2.5
B: 2.8.1
2+
s
D 288

16



Q55

Net ionic equation:

MQ(\\ i Q'H(G\q} = MQ laen + Hm @7{\

Oxidation half equation:

M\O{)g\ ma [Qlﬂlfj +2€,‘F

Reduction half equation;

Q—«H“(aa‘} Yo~ —=> \'l—z,(:a))

WO\L‘-‘Q Ox‘\daj"i&-n ad rtdwf-\m SU"’LMO{ ‘/1

-Core %\(Omg\- as (o Ojiren W wged sone
3 ibnic O=dhin eeo(uuf\‘on

\-\ 3pR D ~ N

oquakion
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Q56

Eight consecutive elements of the first 20 elements on the periodic table have the
following first ionization energies.

Element A B C D E F G H [
First ionisation | 1.407 | 1.320 | 1.687 | 2.087 | 0.502 | 0.744 | 0.584 | 0.793
encrgy
(a)  Which element will have the highest second ionization energy. 1
i

(b)  Estimate the first ionization energy for the 9" consecutive element “I”.

O — Ao (»m At Y

(¢)  Identify two elements that will react to form a covalent molecular compound.

{lﬁ \E')\ . (._‘.J \:\ =N .“\T\J { \ -ha_-\*"\ \ 1

(d) Identify the formulae of ionic compounds that would form using the above
elements.

Formula 1: (OFJ'QE)" T S S e e _<€ 1

—

Formula 2: = v (o vade. i« B —ﬁ\ }:)__
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Q57

A sample of vanadium metal is placed in a crucible and heated until it has completely
converted to an oxide. Masses of the crucible and samples were recorded in the table
below. Determine the empirical formula of the oxide.

Item Mass (g)
Crucible 2.500
Crucible and metal 3.000
Crucible and metal oxide 3.236

\ Machs LAY =C>.S7a?s M = 0,22 40.3_ 3

\ Macke Ny= 0000882  nz Q, 0TS

\ [\J\OF'V\ COrfer b Er; e (& S Jd\"jﬂ ('b\\ VA wkn-:)\i

VO,
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Q58

Hydrogen gas is formed when aluminium foil reacts with sodium hydroxide
solution according to the equation.

2Aly + 2NaOHaqy + 6HOyp — 2NaAl(OH)agaq) + 3Hog)

Calculate the volume of hydrogen produced at 0 °C and 100 kPa when 2.00 g of
aluminium is placed in a 20 mL of aqueous solution containing 2.00 g of sodium

hydroxide.
= = = -
N o ™Na, = = Q.02 el
SNOgey =2 = Q.08UTUO .
K=y
L\r‘u\@\, \\\ QN C , op

e\ _ Roke  Neow sy W, ¢ 2%

\Neaee Y=

R o O0OFCD ~ DI04
o —2—. o

= \,1loL (339:\5‘
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Q59

(a) If the theoretical value for the heat of solution of potassium nitrate is +34.89
kJ/mol, use this to calculate the mass of potassium nitrate that would be required
to decrease the temperature of 100 mL of the water solvent by 2.7 °C.

Y z=pre 8T L A= -mecDT = —/OG XN /F 27 3
- AH 3970
MQ’/M AILSS K/‘Vﬁj = 0/ = 4L 296 = 0'@3235#’-/

39970 O,
Mass =L WG = /0/-//,\/0'0’3235:3'2'74 (‘D
s 7 J

(b) When the boys performed this experiment for themselves, they were surprised to
find that the value they obtained for the heat of solution of potassium nitrate was
around half the theoretical value. Identify the most likely reason for this
discrepancy.

fm}/;i,%/%m = aMMw%M/ﬁn%?mmN

oA Y < /o olsSotpeas C’)

Q60

Calculate the mass of an atom of sulfur.

32-GFZ = 2
ip2in® = 5325 % - N

0,
A

/wk
O IA prend

21



Q61

(a) Write balanced chemical equations for the following reactions:

1 Decomposition of silver chloride.
2 7 /
/ﬂ/?ﬁ/(./\ 7 7/74,\ {/ = 2
" /
: A= 4

ii. Reaction of aqueous solutions of barium nitrate and copper(II) sulfate. a/m o A

/{ /\/1}) il 5'7 i (/,//Wy)’f é@%

’W ea /) 2.2 4 > ( s )

(b) Write a balanced net ionic equation for the following reaction:

i. Rcactwn of aqueous solutions of lead(II) nitrate and potassium iodide.
72 7
Fbn> A (57 rIUS {2
ad ) sy for. EACH MISTAKE

MAM?/ ,0/75 /a//mav/z‘f—{«) P/%{' (4’7: /‘N'\/‘?
o{ (7«» L /.4./__“,_)/ /MO"‘*S 47/5 APt /‘V“vz 5\’/
/C// 40(41 s Ve lu %«7 /Maoé & "Z’ow A m)’/%/

/s 9/ ’

Ay 5&,«,.,“// Bia Y 1onig /Z‘g /\/lé/ s7=Y / nseesse, /7
4 /%4/ oS4 ,'»/,/a:x/uw gy S Wi ), |
Yz
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Q62

During the course of this year you have performed a first-hand investigation to
separate a naturally occurring mixture of sand, salt and water.

(a) Identify the separation technique you used to perform the separation of the sand
from salt water and state the physical property which enabled this technique.

L e ! _voder 2

SN, Size Salid /wg / mAeul

(b)  One of your classmates was given a sample of this mixture and asked to perform
a gravimetric analysis of it. He found that at 22 °C the sample contained 0.573 L
of water (density at 22 °C is 0.9978 gmL™"), 7.8 g of sand and 2.6 g of salt.

Determine the percentage composition by mass of water in this sample.

Al 55 L;' / .At,.}—f/v” uftﬂ,?;(g’x(j ';73)(”05 3

4 = 5. 2108} ) mA2K
=9

F 2 ol =

TaYod s1a55 = S PLAAO +F 5426 1 maxy

S§2. f‘(?

c 5?"/-7fg)<(00 ?gz

7 Comp = %

oy 7 e e LK
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Q63

Consider the representation of an atom shown below.

A
Z

Using the letters in the representation above, identify:

(a) The number of protons in this atom.

-
—
pr

(b) The number of neutrons in this atom.

A-Z

(¢) An expression for the number ofwvalenee electrons found in an ion of this
element if the element belongs to group 5 of the periodic table.

243

A/
Vidncs ol Nvoms § 19,32 ...
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Q64

Identify the property or substance represented by the letters X, Y and Z in the

table below.

Group Metals Metalloids Non-metals
Appearance lustrous Low-sheen dull
Electrical High low Y
Conductivity
Thermal high high low
Conductivity
Malleability X moderate low
Density high intermediate ~ low
Boiling point high high low
Tensile strength High variable low
Examples Zinc 7 Argon
A F,
x:  Aal/aood
[




Q65

Both ionic compounds and metallic elements are most commonly found as
lattice structures. Compare these two types of lattice structures in terms of their
structure and bonding,

Marked holistically.

5 marks required detailed discussion of S&B of both metals and ionic compounds,
plus gives a direct comparison between them. Following codes for used to
indicate what was missing or insufficiently covered (-1 per item):

C - explicit comparison missing
IB — ionic bonding

IS — ionic structure

MB — metallic bonding

MS — metallic structure

D — lacks depth

Sample answer

Metallic elements ' structure involves a 3-D lattice of metal cations in a sea of delocalised
electrons, The bonding is due to the electrostatic attraction between the metal’s positive
nuclei and the electrons. lonic compounds also have a 3D lattice structure — but they
have an array of repeating units of alternating cations and anions. These ions are also
bonded by electrostatic attraction but this time it is between the fixed cations and anions
and there are no free electrons. This ionic bonding makes the lattice structure very rigid
(shatters when hit) compared to the easily malleable lattice structure of metals (as the free
electrons can readily relocate to ensure the metallic bonds stay in place as the metal is
beaten).

26



Q66

Hess’s Law states that the total enthalpy change during the complete course of

a chemical reaction is the same irrespective of the pathway taken i.e. whether the
reaction is made in one step or in several steps. Consider the following example for
the complete combustion of methane.

CH“'(E) + 202(3)

AH, = —802 kJ mol~!

AH; = —890 kJmol™?

Enthalpy

COzg) + 2H20(g

AH,

Y
C'Oz(g) + ZHZO(U

(a) If Hess’s Law holds for the above example, calculate AHj,
2 marks - calculating -88 kJ/mol

1 mark for +88 kJ/mol

27



Q67

With reference to the tabulated first ionisation energies below, explain the
differences in reactivity between potassium and rubidium.

Metal First Ionisation Energy
(kJ mol ™)
Potassium 425
Rubidium 403

= G?‘_?\Q\f\ g\g&L O L 2O~ Q*\Q.ﬂ_'\_ 3

~educed

— (Correlole ‘\'Q-P-s ~ W\\LM\
"‘('29 w\.c,N.Q&Ll( &Mw:‘h\

.- rQQh o fPalse poc\’L
T —
B N P - \Aau\:‘ \ode—  (OLygghos,
e~erf QA \,\1-.-& ‘f,“pL-o.' PeQa‘-wdj
\3 N\ ) i
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Q68

Excess copper(11) carbonate was placed in a conical flask and 100.0 mL of dilute
sulfuric acid was added. A reaction occurred and the gas produced was collected.
The volume of gas collected at 100 kPa and 25 °C is shown in the graph below.

0.9 - 4 ¢
0.8

0.7

0.6

0.5

0.4 /
0.3

0.2
i
od | | | |

0 5 10 15 20

Time (mins)

Volume of gas produced (L)

Calculate the concentration of the sulfuric acid.

> a*\\\\oe\% : \C O CO»(«\} + W.SO, logy = (\LJSOJ(% 3
Eoutkro~ W TN o T T T
% PPN + (O, TV

= 080 = 0.0 3I0M\
Lﬁ-ujg

\ Mot

PR §
(et

\MQ:"{C Y\T"L.;D o~ AV\,W,_,": O. 0 RO\

(i ipg | o OO8t3. =
3 ©-\0°
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Q69

Solutions of FeClyag) oxidise easily in the presence of oxygen to produce FeCljag).
Iron filings can be added to stabilise these solutions by reducing any FeCla(ag) formed
back to FeClagq) according to the following equation.

F €+ 2F6C13(aq) —_— 3FGC]g{gq}

(a) Write the net ionic equation for this reaction.

— ) — h
AN 2 F‘?_}&}mt — 3 Te In.o\ 1
&) D <5

(b) Write the reduction and oxidation half equations for these reactions.

(i) Reduction
— 34 S — 24
te®loe v+ -, Yo. (o 1
Sy — )
(ii) Oxidation =
o ad
Fe__ {‘,\) —= Yeo. {‘_3“'-\) “ 2& 1

(c) Calculate the mass of FeCls can be reduced completely to FeCl, by 1.00 g of

Fe(s].
\ O, = \.QO = QO.0\ 1] 0L w4
$S.&S
l Oz 2D = 2.00 = 0038\~
3 5,85 T
S HAM = 200 . \EEES
" T&.(.l\s -—-’s;’:'ﬁ_sr-
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Q70

RN
2.67 L of vapourised phosphorus molecules are reacted with 8.01 L of })xygen gas at

a constant temperature and pressure to produce 267Lofag de of
phosphorus having a molar mass of 220 g mol ™.

(a) Balance the given equation below for the reaction.

Py + 3OZ(g) = POy 1

(b) Determine the formula of the oxide of phosphorus. Show working.
W\—ﬂyﬂr" ST sl e ey = 20X
\ v = e xqlomc =
pos ~— Q55 99‘ G) O)(MUQ.QAS s 6&(6’
s> QQ Q\'\':&D\\o(‘vf o DAY - Qg_e_- \Z4—
o N IS e m\JSDLW\)I = (a4 =— Q.
S

e Forede- P O, | 2\

(¢) Determine the molecular formula of the vapourised phosphorus molecules.

® 1

-
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Q71

(a) Construct Lewis dot diagrams of the following molecules

(@)

(i)

(iii)

(b) Explain why the boiling points of water and hydrogen sulfide differ.

methane

> Co -
-\

water

H:0

4

hydrogen sulfide (H,S)

() Waker \has  hydeoae- boaog\@
W O

7,@ B Ve dugele -dipde o dispusien
|« PRGinke te *had b Sow dieole

(3—) Mo &4 \'0 dLEn.é’\r \/OQ«QU> wyer melec o
reling

odades Varclhe hifer
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Q72

In an experiment, a boy added 8.00 g of ammonium nitrate to 100 g of water.

(a) Ifthe AsgH for ammonium nitrate is + 25.41 kJ mol ™! and the water was initially
25.0 °C, calculate the final temperature of the resulting solution.

5.0
N NGO 2 g0:051 i 3
~2ZH M 100 £ U187 AT
/S,_\_“ . i BT:—ZT?JV&Y
i N =Y
A4 -4 ) =G 02499,
28 p
lf_qr-.:-l';Sq 34 S Ve-T =o57
Te= 25 -6 - 048l
£ 13:4"C

(b) The boy actually measured a final temperature of 22.1 °C. Suggest two possible
reasons as to why there is a difference between these results.

@ \‘emgerm\«.m WA S C\\JQ:;—'_\__:O( Qrbmk‘- S‘-v'toao(q\-&z

@ \N\‘ON—.\x\‘% ™ MM;.VN ﬂ]\ﬂ:vk

b Yo o o~y el Letine’ ok <kl Ll AR i~kS
PN %-U“L (. \NMUW

s

W) peor e.qu;pm.»\- ook m:srf-aoi-hz[: ask Gecephed

Propariy avdl WM
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Q73

Write balanced chemical cquah s for th fﬂl]{:-m reactppns, including gtates
Do S neer rede o\

Q74

'\m\gg;
e rdop ey dobllakion wold wonrk

L~

z.;;; D= o et shademad.
2 o

\

(a) Magnesium oxide with hydrochloric acid.

!'% (& ’r}{r-'kmq? ~=2 m%qlﬁﬂ} H] (g} 1

() Sodiwm hydrogen carbonate with sulfuric acid. ‘?__C
4550

2 Nl g + HaS0uay — No S0, @,fg\j,pm

:A-'.‘l

(c) Sodium with water,

Wag + ’E‘.Hlﬂﬁ} — ZMQOHM - Hﬂ%)
O m&nn soud s (B 22k Na, 0,

Pentane and water are immiscible liquids that have the properties below,

Boiling Point (“C) Density (g em™)
Pentane 36 0.6
Water 100 1.0

Assess the relative suitability of distillation or a separating funnel as technigues to

separate penlane and water.

Q}: k“-‘}"v:_' S-‘?—?M’\-GQV\"IA.LA woedd wark

- ‘Bweml-:m. or olskilla o o bofte
Lok e reASON |
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Q75

Complete the following table.

bt k.l— 3m&-}€5
L-5 r.ﬁ-:"--'l-mnr‘l‘s

Q76

Blement orTon | Protoms | Charge | copiG
(VA 00, 0N e 12 L 2.8
Fh:;iphorus \S 0 2.8.5
CRern: T | vt 1 2.8.8
L eSariohe
23 r:Q\.J,: = \naerke o

o -\ rtﬁl\* = 0O -'l--..ﬁ.l"t—l

Draw Lewis electron dot diagrams for the following materials,

H:

Wl

H,O

o0

el
H

on

—

o0
21
S
o

%Q\(é‘-be.\’\a ~\d

' [ {
mmn CATNE~S

p&Are_c! _
o |Tl£lrh:,;|‘. I‘rxﬂdi Kk,\r' @.P'E‘: . Offﬁ;-, Bg___g QQr" (f\PC‘.r{*
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Q77

A sample of processed meat was placed in a container of known mass and dried
in an oven until the mass no longer reduced. The various masses were recorded
in the table below,

Ttem ~ Mass (g)
Container | _ 21.3
Container and undried meat sample 242
Container and dried meat sample 234

Determirne the percentage water by mass in the original sample of processed meat.

292 =239 =0 s = Lo ~ (1)
292 2L = 2, 9—27;?;”@9/ ,@/0

s STV 2

=

Q78

(a) Write a balanced equation for the reaction of aluminium with sulfuric acid.

.Z/'ﬁ/'fd_r‘;?/yé)’ﬁ? —7 ﬁ//c/fﬁ?;)%?{

E)Z_?Zs jc- J—FW

{(h) Write and identify the reduction and oxidation half equations for the reaction
of aluminiwm with sulfuric acid.

Reduction: Z// Z‘" g /:é .
Oxidation: / (/ ""’7 ,{Sf/

36



Q79

Potassium is ductile while potassium chloride is brittle. Explain the difference in
these properties in terms of the structure and bonding of the two materials.

‘ 77, e y 4

%\ @4'2’!!5 by 4 s % L locot sensS o s 7S
S A hBis o e e e 5 AT e

E (Lo Vot part_ptovre s, L Se JBu ol
\\Q 4 J
3
X

Zal,, ' (F
na vy 2 AL Vved b, (2S¢ Z Y ——7446/4

: i i
( Fenira > /5

,f/é///f

s
Y
)
-

A

(D/,&as L Gets'anS

/
e =

4 K/»A»// (35 4720 Lunaben$ ﬂ#a«uwg/ L s

_/7£‘3/d

Q80

A pupil was given three metal samples (lead, silver and magnesium), but they forgot
to label the samples. The pupil then conducted the following tests.

Metal Reaction with H,0O Reaction with acid | Reaction with
oxygen
| Mo Visible Reaction No Visible No Visihle
Reaction Reaction
2 White coating formed in near- | Reacted vigorously | Burned readily as a
boiling water with cold Ha50, thin foil
3 No Visible Reaction Reacted slowly Formed a
with warm Ha50, red/brown layer
when heated in air

Identify the metals 1, 2 and 3,
Metal 1; 5f/;@/ 2

Metal 2; MM; L s

Metal 3:__%..5,{,/ -
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Q81

Five consecutive elementis in increasing atomic number have first ionisation energies
as shown in the table below.

Element W v X ] Y Z
First ionisation
energy (kJ / mol) 1260 1520 418 ’ 590 63z

(a) Define First Jonisation Energy
/ﬁ ATt 1, Ve»/ _Mtﬁphf /ﬁw"’ﬂ«-&’ ) 1

i K VA

(b) Idcnuf_v whlch enh‘{a.j (W-Z) would be most likely to;

(1) be a noble gas,

V '
X 1

L

X*}/*Z‘} 1

(iv) exist as a diatomic molecule.

(ii) form an 1on with a 1+ charge.

(iii) be metals,

) react most vigorously with dilute hydrochloric acid.
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Q82

Explain why atomic radii decrease as you move along a Period of the Periodic Table
but increase as you move down a Group.

Marks Deseription

s  Discusses that across a period: increased numbers of ¢lectrons go into same

shell; more protons yet same shielding; hence smaller radius.
4 .

«  Discusses that down group; new shell; even though more protons and
electrons, also more electron shielding from inner shell electrons, hence larger
radius,

»  Gives logical, clear progression and uscs good scientific language.

3 o Asper 4 marks, but with one item incorrect / missing
2 Provides 2 items listed for 1 mark
i 1 ¢  Mentions any chemistry principle correctly from 4 marks list.

Q83

Complete the table below by using the physical properties in the table to classify the
following elements as metals, non-metals or semi-metals and solids, liquids or gases.

Melting | Boiling | Densi Electrical Metal/Non- | Solid/Liguid/
Point | Point | (gem conductivity | metal/Semi- | Gas at 300°C
B ("C) "C) (MS m™) metal
A 63 760 0.86 14 M L
B| 44 280 1.82 10" NM G
5 -39 357 13.5 1.0 SM or M i |
| D | 937 [ 2830 | 53 10° SM s
<4 —fl mark
4-5 — | mark
6-7 — 2 marks
& — 3 marks
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Q84

Chromium is often found in the Earth’s crust as chromite, FeCr20,4. The production
of chromium metal from chromite involves a series of chemical reactions:

4 FeCr:0yg + 8 NazCOxq) + 7 Ongy — 8 NazCrOugy + 2 F&:03 + 8 COsq
2 NayCrOug + HzSOuaq) — NazCrzOng) + NagSOug + HaOpy

N8;Cr,0ng + 2 Cigy — CrzOxs) + NayCOsg + COgg)

Cr203 + 2 Aliyy — AlyOsy + 2 Crig

A 21000 g ore sample containing 75.40% chromite by mass is processed through this
series of chemical reactions.

Calculate the mass of chromite, FeCraOy, present in the 210.0 g ore sample.

m(Falrsll) = 20:0y “f_ﬁm = 1583

(b) Calculate the mass of carbon dioxide gas produced when chromium is
produced from the 210.0 g ore sample by this process.

15939
Mz_mﬁs el = 0013l (D
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Question continued

(c) Calculate the mass of chromiam metal produced in this process using the

210.0 g sample. 21:;1‘%
M@f‘)‘: l'Sﬂ%g A 234C 273'%53 2

=2 ALY ﬁl

(d) Calculate the number of aluminium atoms consumed in this process.

¥ 60 x10"* el
= 45194 x>,

Q85

In 1962, the synthesis of the first binary compound of a noble gas was reported in the
Journal of the American Chemical Society. Decomposition of this colourless solid
compound was reported to be give rise to 0.2507 g xenon and 0.1435 g {luorine by
mass, Calculate the empirical formula of this compound.

alle) = o%%ﬁrz e = lnd @
A (F)= Sad =1§53xm'_m{_@
ithar § (£ = Sitar < 3, 77% ni mol
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Q86

Argyrodite is a rare mineral that contains only three elements; silver, sulfur and
an unknown element X. It has a molar mass of between 1000 gmol™ and
1500 gmol™.

The first step to extract silver, sulfur and X from the mineral involves roasting
the mineral by heating it with oxygen. When 100.0 g of argyrodite is heated
with a stoichiometric ratio of 19.77 L of oxygen (measured at 100 kPa and

25 °C) three binary compounds are obtained; a black solid, a white solid, and
13.18 L of sulfur dioxide gas (measured at 100 kPa and 25 °C). This black
solid can then be heated with carbon monoxide to produce solid silver-and
8.789 L of a colourless gas (measured at 100 kPa and 25 °C).

Use this information to identify element X and the empirical formula of
argyrodite, showing all working and logic.

(D o wred  cdewdoton v emonable 5
o cot -tcfuaj*\}'\

O % walow coheudaRony  Louwy e q
VD\UMI (D;. ) SO;_; wL\

) cavech Pra ¢ S vabtio (w%\

O wredd  doduthon ity 0

hoshe ov K o vt AS . wath |i|=elcr]

=
)

@ ¥ = %&Mﬂt&'lu'ﬂ«
Wﬁfooﬁk = ﬂjg Gegc’
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Q87

Compound A is a white insoluble mineral made of four elements. When

10.000 g of compound A is reacted with 2 M HCI, 2.6886 L of CO, (measured
at 25 °C and 100 kPa), is evolved. Na;SOy is then added to the solution forming
7.383 g of compound B as a precipitate; compound C remains in solution.

The solution of compound C is neutralised with 2 M NaOH forming 3.1628 g of
a precipitate of compound D, which was filtered. The 3.1628 g of Compound D
was then heated to produce 2.1859 g of compound E and water. Compound E
was heated at 2300 °C with excess carbon to give CO and 1.3183 g of pure metal
F.

What are the formulae of compounds A-F? Show working.

@ P\ fm:}\- Qms\'f;\,,\'-\t). Q.Or(omQaL— S Co-,_ fwoc!.m_.cd_ 6

Neo, = O-\0% L€ s . B~ Codoonak.
B~ sk
T2~ woorde bookhoon P e gellaferar ddorida.
mons ok O Lok = 2 1358-1 20y D - higdheosctda
> Q-3Fb € » Omick
NnQ= O0.psls5 ¢ P\...-o.,u}d\
% L \i\ Ow-\u%c..: nvell Mee O0OSYLLT anodos od "N
- e mss teabol = DB« B - g

oM )
5

s oo m%: QOB

Yy
E- M&O @@

\ L2
- BF oy) K
D—-s m3(.0h\\. B} ﬁ:\t‘ 1 QSSM\'BJ\MQ
@ @ C = WISSO“ O« m\ju,._ @ \ O VAAWS 2
(d L._nr&g .
%,*.QA%Q* &\ S0 me\so % = o 05}{;) \:A
‘ ZF .3
D= MqCellon), N N8 s
\ Page 23 of 26 = \'65 \l{ﬁ. _ CRMR

WSy =001y L o 0 = Ca
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Q88

Wegscheiderite is an evaporite mineral found at the Green River Formation in
Wyoming, USA. Elemental analysis shows wegscheiderite to contain four different
elements. When 10.000 g of wegscheiderite is treated with excess hydrochloric acid,
4,917 g of carbon dioxide is given off. In a separate experiment, 0.1000 g of
wegscheiderite is dissolved in water and treated with excess of a solution of uranyl
zinc acetate (UO2Zn(CH3COO)a). A precipitate of (UO2)3ZnNa(CH3COO)y-6H.0
(molar mass 1537.9 g mol™?) is produced, which after purification has a mass of
2.148 g.

Calculate the empirical formula of wegscheiderite, showing all working and logic.

2 ((0,) = TopT = Dﬂ'a“"‘ 0L 4ol

5

¢ = 2[4 — 139700 e

): |3ﬂ7JC

— 2'
_]:0., AR VW4 ll‘; ARV, . a .‘. ] ’ -%\'

’
aNAd YWOWMIL &

= SZIIA

lg ~ !
3 ‘13&1 JD"M

7w
BT e = 1:250.

4 3 =
2~ . & =~ .
\..ll ..b I H .' . AR YWl WO MJ .
f,

Mf.

s dela:

~

m_(_CQ,iMJLM)_n@Q 10143 (640)

% “(M“):“(0""(035{“)-55%:9:3
"'Q' mag(Hw?)st (5\ Page 23 of 26

44



Chemistry

FORMULAE SHEET

n=— ¢== PV = nRT
MM v
g = mCAT AG® = AH° = TAS® pI = —log,,[H']

{

pK, = —lugm[!{a] A=gle= lug]”TG
e el e e e S e P e 6.022 x 10* mol™!
Volume of | mole ideal gas: at 100 kPa and

at 0°C (27315 K) i 2271L

al 25°C (29815 K) oo 2479 L
Gas CONSLATIL ..ot 8.314 ] mol™ K™
lonisation constant for water at 25°C (298.15 K), K| ... 1.0x 101
Specific heat capacity of water ..o 418 x 10° J kg ' K

DATA SHEET

Solubility constants at 25°C

Compound K, Compound K,
Barium carbonate 258 x 1077 Lead(IT) bromide 6.60 x 107°
Barium hydroxide 255 %x 107 Lead(Il) chloride 1.70 x 1072
Barium phosphate 1.3 % 107% Lead(Il) iodide 9.8 x 1077
Barium sulfate 1.08 x 1071¢ Lead(Il) carbonate 7.40 x 1074
Calcium carbonate 336 x 1077 Lead(Il) hydroxide 1.43 x 10710
Calcium hydroxide 5.02 x 107° Lead(Il) phosphate 8.0 x 1074
Calcium phosphate 2.07 x 107% Lead(Il) sulfate 2.53 x 107"
Calcium sulfate 493 x 107 Magnesium carbonate  6.82 x 107
Copper(ll) carbonate 1.4 x 1071 Magnesium hydroxide  5.61 x 10712
Copper(ll) hydroxide 22 % 107 Magnesium phosphate  1.04 x 1072
Copper(ll) phosphate 1.40 x 107 Silver bromide 535 x 10713
Tron(IT) carbonate 3.13 x 107! Silver chloride 1.77 x 1071¢
Tron(II) hydroxide 4.87 % 10717 Silver carbonate 8.46 x 10712
Iron(I1T) hydroxide 2.79 x 107 Silver hydroxide 2.0x 107
Iron(I1T) phosphate 9.91 x 10710 Silver iodide 8.52 x 107V
Silver phosphate 8.89 x 1077
Silver sulfate 1.20 x 107

Aylward and Findlay, 5T 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®* + 2¢”

Ca’* + 2¢

Na® +¢e”

Mgz* + 2¢”

APT 43¢

Mn** + 2¢”

H,0 + ¢

20’ + 2e”

Fe?' + 2¢”

Ni** 4 26

Sn?* + 2¢”

P 4+ 2¢”

H +e”

SO,2 +4H* + 2¢”
Cu®t + 26~

10,(g) + H,0 + 2¢”
Cu' +¢”

3L(s) + e~

%Iz(a'q) +e

Fel™ + ¢

Agt+e

%Brg(f) +ec”
%Brz(aq} + e
10,(g) + 2H* + 2¢~
1CL{(g) + ¢
1C, 0 + TH* + 3¢
%Clz(aq) +e”
MnO,” + 8H" + 5¢”

%Fl(g) +e

Lttt g g e e O P

L

K(s)

Ba(s)

Ca(s)

Na(s)

Mg(s)

Al(s)

Mn(s)

TH,(g) + OH™
Zn(s)

Fe(s)

Ni(s)

Sn(s)

Pb(s)

THy(g)
SO,(aq) + 2H,0
Cu(s)

20H”

Cu(s)

-

-

Fﬂ2+

H,0
CI-

3 i
Cr * + §HZD
CI-
Mn®* + 4H,0
-
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-294V
291V
287V
271V
=236V
-1.68 V
-1.18 V
=083V
076V
=044 V
=024V
-0.14V
=013V
0.00V
0.16 V
034V
040V
052V
054V
062V
077V
080V
1.08V
1.10Y
1.23V
1.36 V
136V
1.40 V
151V
289V
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