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VCE Chemistry Unit 1 Trial Examination Question and Answer Booklet

SECTION A - MULTIPLE-CHOICE QUESTIONS

Instructions for Section A
Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct or that best answers the question.
A correct answer scores 1; an incorrect answer scores 0.
Marks will not be deducted for incorrect answers.
No marks will be given if more than one answer is completed for any question.

Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Question 1
Which one of the following characteristics applies to transition metals but not to the main group metals?

A. They have atoms with one, two or three electrons in their outer electron shell.
B They form ions with variable charges.

C. They can be hammered into shapes without fracturing.

D

They conduct electricity in both the solid and molten states.

Use the following information to answer Questions 2 and 3.

A sample of gold metal and a sample of gold nanoparticles were analysed and compared.

Question 2
The properties of gold metal will include

A.  avery low melting point.
B magnetic attraction.

C. malleability.
D

brittleness.

Question 3
The comparison of the samples is likely to show that

A.  for equivalent sample volumes, gold nanoparticles have the lower total surface area.
B both exhibit a high degree of chemical reactivity.

C.  only gold nanoparticles have neutrons located outside the nucleus.

D

some of the properties exhibited by gold nanoparticles are absent in gold metal.

Question 4
. . . . 24 24 64 2, 64,10, 2 6
A chemical particle has the electron configuration 1s™2s™2p 3s™3p 3d 4s74p .

This particle is most likely to be an

A.  uncharged atom of an element located in the first transition series.
B unreactive, noble gas that is from the third period.

C. ion of a metallic element that is positively charged.
D

atom of a non-metallic element that has lost electrons.
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Use the following information to answer Questions 5 and 6.

The diagram below shows the arrangement of some of the atoms in a substance that is an elemental form
of carbon.

carbon atom

covalent bond

Question 5
Which elemental form of carbon is shown?

A.  graphite
B fullerene
C. diamond
D graphene
Question 6

The substance depicted in the diagram will

A. conduct electricity, as there are delocalised electrons in the structure.

B conduct electricity, as carbon ions form and these carry the charge.

C. not conduct electricity, as all electrons are localised and so no charges move.
D not conduct electricity, as only ions carry charge and no ions are present.
Question 7

Which two features of elements are used to formulate the modern periodic table?

A.  mass number and metallic character

B atomic number and mass number

C.  chemical reactivity and electron configuration
D electron configuration and atomic number
Question 8

Which one of the following is the valence shell electron-pair repulsion (VSEPR) model mainly used
to predict?

A.

B
C.
D

shapes of molecules
electrical conductivity of substances
polar character of bonds within a molecule

electronegativity of elements
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Question 9

Niels Bohr’s work on emission spectra and his model of the atom were mainly concerned with the
arrangement of

A.  protons.
B. electrons.
C. neutrons.
D.

all nuclear particles.

Question 10

Which one of the following rows correctly shows the details of the fourth shell of an atom, using the
Schrédinger model?

Number of subshells Number of orbitals Number of d-type orbitals
A. 4 32 1
B. 4 16 5
C. 16 32 1
D. 16 16 5

Question 11
Each of the isotopes 12C, 13C and 14C have the same

A.  number of neutrons and electrons.

B.  ground state electron configuration and nuclear mass.
C.  number of protons and mass number.
D.

atomic number and number of outer-shell electrons.

Question 12
Which one of the following pairs of molecules have the same shape?

A. CO,and HCI
B CH, and SF

C. NH;and H,O
D N, and H,S

Question 13

An experiment was conducted to determine the order of reactivity of four metals: Q, R, X and Y.
The observations in the experiment include the following.

. All metals reacted with air and metal R reacted the fastest.

. There was no visible reaction of metal Q with water and metal Y reacted slowly.

. Metal X did not react with dilute hydrochloric acid, but all other metals produced bubbling.
What is the order of increasing reactivity of the metals?

A. R<Y<Q<X

B X<R<Y<Q

C. R<Q<X<Y

D X<Q<Y<R
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Use the following information to answer Questions 14—16.

Part of the structure of an addition polymer is shown in the diagram below.

H H H H H H

[
—C—C—C—C—C—C—

H H H H H H

Question 14
This polymer is best described as a

A.

B
C.
D

thermosetting plastic, as it will soften when heated to moderate temperatures.
thermosetting plastic, as it will char when heated to high temperatures.
thermosoftening plastic, as it will soften when heated to moderate temperatures.

thermosoftening plastic, as it will char when heated to high temperatures.

Question 15
What is the relative molecular mass of the monomer used to make this addition polymer?

A.

B
C.
D

28
30
42
44

Question 16
A plasticiser is a small molecule that fits between the polymer chains.

Which one of the following will not change by use of a plasticiser?

A.

B
C.
D

intensity of intermolecular forces
strength of covalent bonds within a polymer chain
percentage of crystalline areas

temperature at which the polymer starts to melt

Question 17
Most of the polymer materials used in society are manufactured from chemicals derived from crude oil.

What is a major disadvantage of the use of these polymers?

A.

B
C.
D

the cost of items made from the polymer materials
the prohibitive expense of recycling thermoplastics
limited reserves of the raw materials available

the narrow range of applications for polymer use
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Use the following information to answer Questions 18 and 19.

An experiment was conducted to investigate crystal formation using common table salt (NaCl). Different
masses of NaCl were dissolved separately in 100 mL of water at the same temperature in numbered
beakers. The water in each of the beakers was evaporated over different times until dryness was achieved.
The table below shows the set-up of the experiment.

Beaker 1 2 3 4
Mass of NaCl dissolved in

100 mL of water 10g 10g 30¢g 30¢g
Time taken for evaporation 2 hours 12 hours 5 hours 12 houre
to dryness

Question 18
Which beaker will contain crystals of the smallest size?

A, 1
B. 2
C. 3
D 4

Question 19

In the experiment, the size of the crystals in each beaker was determined using a simple
binocular microscope.

Which one of the following best describes what could be seen using the microscope?
A.  protons, neutrons and electrons of the ions arranged in a lattice

B individual sodium ions and chloride ions arranged in a regular array

C.  crystals consisting of spheres stacked on top of each other
D

small, regular-shaped pieces with flat sides similar to small cubes

Question 20
An organic compound has the molecular formula CsH, ,O,.

Which one of the following could not be the name of the compound?
A.  ethyl propanoate
B butyl methanoate
C. pentane-1,2-diol
D

pentanoic acid

END OF SECTION A
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SECTION B

Instructions for Section B

Answer all questions in the spaces provided.

unsimplified answers will not be given full marks.

Show all working in your answers to numerical questions; no marks will be given for an incorrect
answer unless it is accompanied by details of the working.

Ensure chemical equations are balanced and that the formulas for individual substances include an
indication of state, for example, H,(2), NaCl(s).

Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Give simplified answers to all numerical questions, with an appropriate number of significant figures;

Question 1 (5 marks)

a. The addition polymer polyacrylonitrile (PAN) is used in the production of carpets
and fibres. A section of the polymer is shown in the diagram below.

CH CH CH
D S N
C C C

N N N

Draw a structural diagram for the monomer used to form PAN. 1 mark
b. i. Draw a structural diagram of a five-carbon alcohol molecule. 1 mark

ii. Name the molecule drawn in part b.i. 1 mark
c. A metal ion with a +2 charge has 23 protons in its nucleus. It forms a compound with

a halogen ion containing 17 protons.

Give the name and formula of the compound. 2 marks

Name

Formula

7
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Question 2 (12 marks)
The element hydrogen has three isotopes as shown in the table below.
Isotope Isotopic symbol | Relative isotopic mass
protium 'H 1.008
deuterium ’H 2.014
tritium 0 3.016
a. The relative atomic mass of hydrogen is 1.0. Using information from the table above,

it might appear that the value should be closer to 2.0.

Explain this apparent contradiction. 2 marks

b.  In some versions of the modern periodic table, hydrogen is placed at the top of the group 1
elements, whereas in other versions it is not placed at the top of any group.

i. Give one reason that supports placing hydrogen at the top of group 1. 1 mark

ii. Give one reason that does not support placing hydrogen at the top of group 1. 1 mark

c. Hydrogen gas consists of diatomic molecules, H,, whereas helium gas consists of single
atoms, He.

i. Explain the difference in the composition of the two gases. 2 marks

ii.  The interaction between the particles of each gas at very low temperatures is of the
same type.

Name this type of intermolecular attraction. 1 mark
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d.

Hydrogen gas is produced during the reaction of aluminium metal with steam. The relevant reaction
is represented by the following equation.

aluminium + water (as steam) — aluminium oxide + hydrogen gas

This chemical reaction was used in the experiment shown below.

aluminium ribbon £as syrlngel
ceramic wool /Qﬁ 2@@!@ TTTTTTTTTTT T T
soaked in water \ T T : I
heat hydrogen gas
Mass of aluminium ribbon reacted in the experiment 0.859 ¢
Mass of hydrogen gas formed in the experiment 0.0954 ¢
i. Based on its chemical formula, calculate the percentage by mass of hydrogen
in water. 1 mark

ii. Using the information in part d.i. and the mass of hydrogen gas formed in the
experiment above, calculate the mass of oxygen atoms that reacted with the
aluminium to produce aluminium oxide. 2 marks

iii. By calculation, show that the empirical formula of aluminium oxide is Al,O5. 2 marks

Copyright © 2021 Neap Education Pty Ltd ChemU1_QB_2021 9
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Question 3 (12 marks)
The structural formulas of a range of carbon-based compounds are shown in the table below.
A. B. C.
H H H 0) H
H H H
L ) )
H\C/C\C/O\H H\C¢C\C/H H/C\O//C\C/H
on | | Hoo
H H H H H
D. E. F.
H H
ﬁ T | L/
H C o C H
o | Ho |
H O H
G. H. I
H
H H
H | H H H
b NP
| | | H—C=C—H H//C\C//C\C/H
H C H
~C // ~(C - i / 4 |
/ / H H
H
H H
a. Use the letters (A to I) from the table to identify the compounds in the following questions.
The letters may be used once, more than once or not at all.
i. Identify the alkyne in the table. 1 mark
ii.  Identify one carboxylic acid in the table. 1 mark
iii. =~ Which compound has a relative molecular mass of 46? 1 mark
iv.  Which two compounds are isomers but are not alkanes? 1 mark
V. Identify one compound that has the molecular formula identical to its
empirical formula. 1 mark

10
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vi.  Identify the compound with all of the features listed below. 1 mark
. unbranched molecule
. component of crude oil with molar mass greater than 30 g mol ™!
. used primarily as a fuel

vii.  Of the compounds with three carbon atoms per molecule, which one has the lowest
boiling point? 1 mark

b. Compounds G and I have the same molar mass.

Explain which compound, if either, has the higher boiling point. 2 marks
c. Compound E has a relative molecular mass of 74.0.
What is the total number of atoms in 0.935 g of this compound? 3 marks
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Question 4 (12 marks)

Magnesium is an industrially important metal that is found in deposits only as an ore. Magnesium ore is a
compound of magnesium.

a. Explain why magnesium is only found as an ore and never in deposits as a pure metal,
in the way that gold is found. 2 marks

b.  One method used to extract magnesium from its ore involves converting magnesium
hydroxide to magnesium chloride. This is then melted and, using electricity, magnesium
is isolated according to the following equation:

MgCl, - Mg+Cl,

i. Magnesium chloride must be molten to conduct electricity because solid magnesium
chloride is not conductive.

In terms of structure and bonding, explain why the molten compound conducts,
but the solid compound does not. 2 marks

ii. A temperature of 700°C is used to melt solid magnesium chloride.

In terms of structure and bonding, explain why such a high temperature is required
to melt the magnesium chloride. 2 marks

ili.  Apart from electrical conductivity and high melting point, name one other property
that magnesium chloride is likely to exhibit. 1 mark
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c. Magnesium is located in period 3 of the periodic table.

i. Which metallic element in period 3 is least reactive? 1 mark
ii. =~ Which element in period 3 has the largest atomic radius? 1 mark
iii. =~ Which element in period 3 has the lowest first ionisation energy? 1 mark

d.  Magnesium and other metals are often modified before application in industry and in
household uses. This modification of metals can include the use of coatings, heat treatment
and alloy production. The main purpose of the modifications is to change the properties
of the metal to better suit the application. A range of these modifications are listed in the
table below.

Musical instruments are made of brass — an alloy of copper and zinc.

Steel food cans are coated with tin.

1
2
3. Steel support beams are made from iron with some carbon.
4

A frying pan surface is coated with Teflon.

Select and circle one number (1-4) in the table above. For your selected modification,
identify the desired property of the modified metal and explain how the modification
achieved this desired property. 2 marks
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Question 5 (9 marks)

Give concise explanations for the following observations using relevant chemical concepts.

a. A thin stream of water will be bent towards a charged rod that is brought close to the water.

It makes no difference whether the rod is positively charged or negatively charged. 3 marks
b. Plastic items consisting of unbranched polymer chains are usually not transparent. 3 marks
c. Ice floats on liquid water. 3 marks
END OF QUESTION AND ANSWER BOOKLET
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2. Chemical relationships

Name Formula
number of moles of a substance n= %
3. Physical constants and standard values
Name Symbol Value
Avogadro constant NjorL 6.02 x 10* mol ™"
4. Metric (including SI) prefixes
Metric
(including SI) Scientific notation Multiplying factor
prefixes
giga (G) 10° 1.000 000 000
mega (M) 10° 1 000 000
kilo (k) 10° 1000
deci (d) 107" 0.1
centi (c) 1072 0.01
milli (m) 107 0.001
micro (1) 10° 0.000001
nano (n) 1077 0.000000001
pico (p) 107"? 0.000000000001
END OF DATA BOOKLET
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