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4 Mark / 45

Chemistry

Chemical Earth + Metals

Theory Test « 2005

General Instructions

Reading time — 5 minutes

Working time — 70 minutes

Write using black or blue pen

Draw diagrams using pencil

Board-approved calculators may be used

A Data Sheet and a Periodic Table are provided
at the back of this paper and may be removed

for convenience

» Write your Student Number at the top of this page

Total Marks — 45

Part A — 15 marks
» Attempt Questions 1 — 15
» Allow about 20 minutes for this part

Part B — 30 marks
* Attempt Questions 16 — 24
» Allow about 50 minutes for this part



Part A — 15 marks
Attempt Questions 1 — 15
Allow about 20 minutes for this part

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.
Sample: 2+4= (A) 2 B) 6 <) 8 D) 9

AO B @ c O D O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A@® B W cO D O
If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

correct

rd
A B W cO p O

Answer Box for Questions 1 -
15
1 A O B O c O D O
2 A O B O cO D O
3 A O B O c O D O
4 A O B O Cc O D O
5 A O B O cO D O
6 A O B O cO D O
7 A O B O c O D O
8 A O B O cO D O
9 A O B O cO D O
10 A O B O c O D O
11 A O B O cO D O
12 A O B O cO D O
13 A O B O c O D O
14 A O B O CcO D O
15 A O B O cO D O
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» Mark your answers for Questions 1 — 15 in the AnsviBox on page 2.

1
(A)
(B)
(©)
(D)
2

They are malleable and ductile.
Their solubility in water is high.
They are good conductors of electricity.

Their melting points are above room temperature

Study the following transformations...

Which of the following is a property of all ionsolids?

« ® o v oooo
_, ©® oo _ ., o °,
o 0o oo o
o © © o o,
© o
l 7
8
8 g§ §8 8 8
8 « © 8 8
3 8
: 8 4

Which of the following gives the correct sequentehemical or physical chandes

(A)
(B)
(C)
(D)

X

Y

Z

G

physical change

chemical changehemical changg

> physical change

chemical changs

> chemical changge

> chemical changg

> physical change

physical change

chemical changehemical changg

> chemical changg

D

chemical changs

> chemical changge

> physical change

chemical chan

ge
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3 Which is the number of neutrons in the€l ~ ion?

A) 17
(B) 18
(C) 19
(D) 35

4 Which property is related to a metal’s reactivity

(A) electrical conductivity
(B) firstionisation energy
(C)  melting point

(D) density
5 Which of the following ions has an electron arrmmgnt which is the same as an inert’gas
(A) 0%
(B) Li?*
(C) Be'
(D) Al
6 Which of the following changes of energy is obsdrirethese reactiofis

Reaction Energy absorbed | Energy released
(A) [H, + O+ spark sound heat
(B) | AgBr + light heat light + heat
(C) |H, + O, + spark heat heat + soung
(D) | AgBr + light light heat
7 W, X, Y and Z are elements, each of which has onky possible valency. They form four ionic

compounds. The formulae of three of them arexZ, XV»Z3, and XY.
What is the formula of the fourth compond

(A WY
(B)  WY:
(C) WY;
(D)  WaYs
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8 Which equation shows the reaction of magnesium Imétia oxygen ga®

(A) Mg + 2@ — MgO
B) 2Mg + Q@ — MgO;
(© Mg+ O — MgO

(D) Mg + 0 — MgO

9 The number of which two subatomic particles cathigesame

(A)  protons in an ion and electrons in the ion

(B) protons in an atom and electrons in its ion

(C) electrons in an atom and electrons in its ion
(D) electrons in an atom and the protons in its ion

10 Which substance contains covalent bé&hds

(A)  NH.CI
(B) BaCh
(C)  InCh
(D) CsCl

11 The melting points of some metal chlorides are ivethe table...

Metal chloride Melting Point (°C)
chromium(ll) chloride 815
copper(ll) chloride 498

Which bonding force is the strongest among the tompound3

(A) Cu-Cl (covalent bond)
(B) Cu-ClI (ionic bond)
(C) Cr-ClI (covalent bond)
(D) Cr—ClI (ionic bond)
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12 The extraction of aluminium from alumina ¢&8) requires 50 megajoules per kg of Al produced.
What is the explanation for this extremely higlergy valu@

(A)  The aluminium ion’s 3+ charge.

(B)  The hardness of the A crystal lattice.

(C)  Aluminium is very inactive.

(D)  The strong bond between the aluminium and eryg

13 What is the structure of the given eleménts

Molecules Covalent lattice (network)
(A) | carbon, nitrogen, hydrogen, chlorinearbon, boron, lithium
(B) | hydrogen, nitrogen, chlorine boron, carbon, silicon
(C) | sulfur, phosphorus, oxygen nitrogen, chlorine, oarb
(D) | sulfur, chlorine, carbon nitrogen, oxygen, helium

14 The diagram shows a portion of the Periodic Table...

A B

C D

Which metal is the most active

(A A
(B) B
€ C
Gy D

15 The table shows the chronology of metal use thrahgtages...

Metal Gold Copper Iron Aluminium

Date of introduction

10000 BC 3000 BC 1000 BC 1930 AD
for common use

What is the best explanation for this chrono®dgy

(A)  metallic activity

(B) abundance of metal ore in lithosphere
(C)  malleability

(D)  expensiveness
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Part B — 30 marks
Attempt Questions 16 — 24
Allow about 50 minutes for this part

» Show all relevant working in questions involving lcallations.

Question 16 (3 marks)

€)) Write the word equation for potassium reactiitly water forming an agueous solution(1 mark)

(b) Write the balanced formulae equation for (&)uding states/phases(2 marks)

Question 17 (4 marks)

(a) Draw the Lewis electron dot structure for tbenpound, hydrogen fluoride, HF.(1 mark)

(b) Hydrogen fluoride reacts with water accordiaghe following equation...
HFy + HOp — HO'ag) + Fiag)

At room temperature pure hydrogen fluoride exista éiquid. Explain why pure hydrogen fluoride
does not conduct electricity, but it becomes a ootat when dissolved in water (2 marks)

(c) Explain why the formula of potassium fluorid€) is an empirical formula. (1 mark)
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Question 18 (3 marks)

A student performed a gravimetric analysis of atorix of sand, salt and water. A beaker that hadipusly
been weighed contained the mixture. The studembimeed filtration and evaporation in order to sgpa the
mixture. Her results are shown below...

Mass of beaker 200.0Qg
Mass of filter paper 0.75¢g
Mass of evaporating dish 105.47g
Mass of beaker and mixture 286.47g
Mass of dried filter paper and dried sand30.25g
Mass of evaporating dish and salt 110.629g

Determine the percentage by mass of each compontr mixture. Show all working.
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Question 19 (4 marks)

MX is a white solid that melts at 730. MX does not conduct electricity in the solidtstbut conducts
when molten. YZ melts at — 230 and boils at 7. YZ does not conduct electricity in either tiodicor
liquid state.

(a) Identify the type of bonding present in MX(1 mark)

(b) Identify the type of structure of YZ.(1 mark)

(c) Account for the electrical non—conductivityMiX in the solid phase and its conductivity
in the liquid phase. (2 marks)
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Question 20 (2 marks)

Describe a model for the structure of metals. 8sone limitation of the use of models with respec
metallic lattices.

Question 21 (4 marks)

€)) Write the balanced formulae equation for theodeposition of copper(ll) carbonate(1 mark)

(b) In class, you observed the electrolysis of wate

0] List two observations which allowed you to carde that water is a compound(2 marks)

(i) State another observation that shows thatiedbsis is a chemical change(1 mark)
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Question 22 (4 marks)

The table shows the atomic radii of Period 2 elesen

Element Li Be B C N O F Ne

Atomic radius (nm) | 0.152| 0.112| 0.085| 0.077| 0.075| 0.073| 0.072| 0.071

€)) Predict theelative size for sodium’s atomic radius and give a redsoiour prediction. (2 marks)
» Anumerical valueis not required.

(b) Which Period 2 element has the highest finstsation energy
Give a reason for your choice(2 marks)

Question 23 (4 marks)

€)) A party sparkler produces bright sparks whea fron powder reacts with oxygen...

O _—

Write the balanced formulae equation for this tieac (1 mark)

(b) Aluminium reacts slowly with dilute hydrochloracid and a transfer of electrons occurs.

0] Write a balanced formulae equation for thigateon. (1 mark)

0] Write two ionic half—equations which show tleectron transfer process(2 marks)
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Question 24 (2 marks)

The table outlines the uses of common alloys réladgheir properties...

Alloy Common Use Property related to use
Brass Keys Excellent machinability
Steel High tensile strength
Joining electrical wires and connections
Solder| . SN
in electronic circuits

Complete the blank cells in the table giving anrappate use and/or property for steel and solder.
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HIGHER SCHOOL CERTIFICATE EXAMINATION
Chemistry

DATA SHEET

Avogadro constant, Ny ...
Volume of 1 mole ideal gas: at 100 kPa and
at 0°C (273.15 K)
at 25°C (298.15 K)

Tonisation constant for water at 25°C (298.15 K), K, .ccccoeveveeene 1.0x 107"
Specific heat capacity Of Water .......cccovviviniiiiiiiiinennnninenens 4.18x10° Jkg ' K1
Some useful formulae
pH=—Iog10[H+] AH =-mCAT
Some standard potentials

Kt+e = K@) 294V
Ba®* +2¢” = Ba() 291V
Ca?t +2¢ = Ca(s) 287V
Na* + ¢ = Na(s) 271V
Mg +2¢” = Mg(s) 236V
AP 436 = Alg) -1.68V
Mn?" +2¢” = Mn@) -1.18V
HO+e€ =  lH(g+OH" -0.83V
Zn?* + 2¢” = Zn(s) -0.76 V
Fe?* +2¢ = Fe(s) 044V
Ni%* +2¢” = Ni(s) 024V
Sn?* +2¢” = Sn@s) -0.14V
Pb** +2¢” = Pbs) -0.13V
H'+e = lH» 0.00 vV
SO +4H" +2¢ = 50,(aq) + 2H,0 0.16 V
Cu?* +2¢” = Cu(s) 034V
$0,(g) + HyO +2¢” =  20H” 040V
Cu' +e” = Cu(s) 052V
T +e = I 054V
1ly(ag) + ¢ = I 062V
Fe*t +e” =  Fe* 077V
Agt+e = Ag(s) 0.80V
1Br,() + e =  Br 1.08V
1Bryag) +¢ =  Br L0V
10,(g) + 2H" + 2¢ =  HO0 123V
oy +e = 136V
1,0 +7H +3¢ = CP*+IH,0 136V
1CL(ag) + ¢ = Cr 140V
MnO,” + 8H" + 5¢ = Mn*+4H,0 151V
1Ry +¢ = F 289V

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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PERIODIC TABLE OF THE ELEMENTS

1 2
H He
1.008 4.003
Hydrogen KEY Helium
3 4 Atomic Number 79 5 6 7 8 9 10
Li Be Au Symbol of element B C N 0 F Ne
6.941 9.012 Atomic Weight | 197.0 10.81 12.01 14.01 16.00 19.00 20.18
Lithium Beryllium Gold Name of element Boron Carbon Nitrogen Oxygen Fluorine Neon
11 12 13 14 15 16 17 18
Na Mg Al Si P S Ci Ar
22.99 2431 26.98 28.09 30.97 32.07 35.45 39.95
Sodium Magnesium Aluminium Silicon Phosphorus Sulfur Chlorine Argon
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr
39.10 40.08 44.96 47.87 50.94 52.00 54.94 55.85 58.93 58.69 63.55 65.39 69.72 72.61 74.92 78.96 79.90 83.80
Potassium Calcium Scandium Titanium Vanadi Chromi M Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54
Rb Sr Y Zr Nb Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te I Xe
85.47 87.62 88.91 91.22 9291 9594 | [98.91] | 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3
Rubidium Strontium Yttrium Zirconium Niobium Molybdenum | Technetium Ruthenium Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium Todine Xenon
55 56 57-11 72 73 74 75 76 71 78 79 80 81 82 83 84 85 86
Cs Ba Hf Ta w Re Os Ir Pt Au Hg Tl Pb Bi Po At Rn
132.9 137.3 178.5 1809 183.8 186.2 190.2 192.2 195.1 197.0 200.6 204.4 207.2 209.0 | [210.0] | [210.0] | [222.0]
Caesium Barium Lanthanides Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
87 88 89-103 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118
Fr Ra Rf Db Sg Bh Hs Mt Uun Uuu Uub Uugq Uuh Uuo
[223.0] | [226.0] [261.1] | [262.1] | [263.1] | [264.1] | [265.1] | [268] — — — — — —
Francium Radium Actinides | Rutherfordium| Dubnium Seaborgium Bohrium Hassium Meitnerium | Ununnilium | Unununium Ununbium Ununquadium Ununhexium Ununoctium
Lanthanides
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
138.9 140.1 140.9 1442 | [1469] | 150.4 152.0 157.3 158.9 162.5 164.9 167.3 168.9 173.0 175.0
Lanthanum Cerium Praseodymium| Neodymium | Promethium Samarium Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
Actinides
89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac Th Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr
[227.0] | 2320 231.0 238.0 | [237.0] | [239.1] | [241.11 | [244.1] | [249.1] | [252.1] | [252.1] | [257.1] | [258.1] | [259.1] | [262.1]
Actinium Thorium Protactinium Uranium Neptunium Plutonium Americium Curium Berkelium Californium | Einsteinium Fermium Mendelevium | Nobeliom Lawrencium

Where the atomic weight is not known, the relative atomic mass of the most common radioactive isotope is shown in brackets.

The atomic weights of Np and Tc are given for the isotopes 2>’Np and *Tc.
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