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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.

Question 1

The sketches below depict four models of the atom proposed at various times in the development of
atomic theory.

| Il 1] v

In which order did these models appear historically?
A, LILILIV

B. IILIV,LII
C. 1L, II1, IV, 1
D. IILILIV,II
Question 2

Ifa IEC atom is assigned a mass of 40 units exactly, the mass of a 120 atom would be closest to

A. 30 units.
B 53 units.
C. 58 units.
D 67 units.
Question 3

Which of the following properties of substances is not explained by the nature of the intermolecular
bonding within the substance?

A.  Hydrogen has a very low boiling point.

B. Ammonia readily dissolves in water.

C. A high temperature is required to decompose methane into its constituent elements.
D.  Hydrogen fluoride has a higher boiling point than other Group 17 hydrides.
Question 4

The particle represented by the symbol §3Y2+ contains

A. 39 protons, 50 neutrons and 41 electrons.
B. 39 protons, 89 neutrons and 37 electrons.
C. 39 protons, 50 neutrons and 37 electrons.
D. 41 protons, 50 neutrons and 39 electrons.

Copyright © 2007 Neap TEVCHEMU1_QA 07.FM 3
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Question 5

A neutral atom of element X has the electronic configuration 1322s22p63523p63d104s2.

Given this information, it would be incorrect to say that element X
A.  has an atomic number of 30.

B.  would be located in Period 4, Group 2 of the Periodic Table.
C.  would be likely to form a compound of formula XCl,.

D.  is metallic.

Question 6

A sample of Al,(SO,); contains 0.50 mol of aluminium ions.

The total mass of oxygen in the sample is

A. 80¢g
B 32¢g
C. 48¢g
D 9% g
Question 7

Which of the following statements concerning atoms and the ions they form is incorrect?
A.  Metals form ions which have smaller radii than the parent atoms.

B Non-metals form ions when they accept one or more electrons.

C.  Metals form ions with approximately the same mass as the parent atoms.

D Non-metal atoms always form ions which are less stable than the parent atoms.

Question 8

Which of the following has the smallest number of mole of nitrogen atoms?
A. 1.4 mol of sodium nitrate (NaNO;)

B 5.0 x 10” molecules of laughing gas (N,0)

C. 1.2 x 10** atoms of nitrogen (N)

D 22 g of nitrogen gas (N,)

Question 9
Which set of coefficients would balance the following equation?
NaOH(aq) + H,(g) + Cl,(g) — NaCl(aq) + H,O(1)

A, 1L,1,1,1,1
B. 1,2,2,1,2
C. 2,2,1,1,2
D. 2,1,1,2,2

Question 10
Eicosane is an alkane containing 20 carbon atoms.

Which of the following statements concerning eicosane is incorrect?

A.  FEicosane molecules are non-polar and saturated.

B.  The intermolecular bonding in eicosane is due to dispersion forces.

C.  Eicosane would have a higher boiling point than octane.

D.  Eicosane would form an electrically conducting aqueous solution.
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Question 11

The graph below shows the trend in one property of elements moving from left to right across the Periodic
Table from Group 1 to Group 17 for Period 3.

A

\J

atomic number

Which property is represented?
A.  atomic radius

B. electronegativity

C.  melting point

D. first ionisation energy

Question 12

The order of increasing energy of subshells within an atom is
A. Is, 2s, 2p, 3s, 3p, 4s, 3d, 4p, Ss.

B. 1s, 2s, 3s, 4s, 2p, 3p, 4p, 3d, 4d, 4f.

C. Is, 2s, 2p, 3s, 3p, 3d, 4s, 4p, 4d, 4f.

D. 1s, 1p, 1d, 1f, 2s, 2p, 2d, 2f, 3s, 3p, 3d, 3f.

Question 13

Which of the following statements concerning the major sub-atomic particles is correct?
A.  The number of neutrons in an atom equals the number of protons.

The number of electrons in an atom equals the number of neutrons.

The masses of protons and neutrons are almost the same.

SO

The total mass of electrons equals the total mass of protons.

Question 14

Which of the following elements has uncharged atoms containing five occupied electron shells?
A.  strontium (Sr)

B. caesium (Cs)

C.  phosphorus (P)

D. chromium (Cr)

Question 15

A substance is known to have a high melting point.

Which of the following properties is it also likely to exhibit?
A.  malleability

B electrical conductivity when solid

C. hardness

D high chemical reactivity
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Question 16

Evidence from which of the following experiments led to the model of the atom in which electrons occupy
discrete energy levels?

A.  observation of the scattering patterns of a-particles

B analysis of the emission spectrum of hydrogen

C.  study of the deflection of positively charged ions in a magnetic field
D experimentation with rays produced in gas discharge tubes

Question 17

The systematic name for the molecule shown below is

H T H
\C/
COH
H—C_|_C_ M
/¢ | Sc—H
/|\ | H \H
H H ¢
H /TN
H | H
H

2,3-dimethylpentane.
3,4-dimethylpentane.
heptane.
1,2,3-trimethylpentane.

eSaw>

Question 18
The bond angle in a pure tetrahedral structure is 109°28".

Which of the following molecules contains a bond angle of less than 109°28"?

A. CO,
B NF,
C. CHy
D HBr

Question 19

The total number of non-bonding outer-shell electron pairs in a molecule of PCl; is

A. 0

B. 1

C. 4

D. 10

Question 20

Which of the following is not an empirical formula?
A.  K,S0,

B C,H4Br

C. Na,(Cr,0,

D N,O,
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SECTION B: SHORT-ANSWER QUESTIONS

Instructions for Section B
Answer all questions in the spaces provided.
To obtain full marks for your responses you should

* give simplified answers with an appropriate number of significant figures to all numerical questions;
unsimplified answers will not be given full marks.

» show all working in your answers to numerical questions. No credit will be given for an incorrect
answer unless it is accompanied by details of the working.

* make sure chemical equations are balanced and that the formulas for individual substances include an
indication of state; for example H,(g); NaCl(s).

Question 1
A compound found in vinegar has the following composition by mass.
40.0% carbon, 6.7% hydrogen, 53.3% oxygen
A 2.84 g sample of the compound was known to contain 0.047 mol of the compound.

a. Determine the empirical formula of the compound.

2 marks
b. Calculate the molar mass of the compound.
1 mark
c. Hence determine the molecular formula of the compound.
1 mark

Total 4 marks
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Question 2
a. In the Periodic Table outline shown below, a number of elements are identified using the letters U to Z
(not the normal symbols for these elements). Use the letters U to Z when answering the following

questions.
u \
w X Y
Z
. 2, 6, 2, 6,
I Which element produces cations with the electronic configuration 1s 2s 2p 3s3p?

ii. Which element forms an ionic chloride of formula ECI3?

fii.  Which element has atoms with a mass of 2.0 x 10> g?

iv.  Which element has the highest electronegativity?

1+1+1+1=4marks
b. Give a concise explanation for each of the following observations.

i. Atoms of sodium have a larger radius than atoms of chlorine.

ii. = There are no transition metals in the first three periods of the Periodic Table.

2 + 3 = 5 marks
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. : : 79 81 . . .
c. Bromine consists of two isotopes: * Br and = Br. The relative atomic mass of bromine is 79.9.

On the axes below, sketch the expected mass spectrum for a sample of bromine atoms. Include any

calculations performed to obtain data for the spectrum drawn.

Question 3

a. Statements I to VI can be used to describe features of certain substances.

I — exhibits hydrogen bonding between molecules
II - is brittle
III — has a high melting point

IV — does not conduct electricity in either the solid or molten states

V — forms an electrically conducting aqueous solution

VI — exhibits ionic bonding

3 marks
Total 12 marks

Circle the numeral or numerals which can be applied to each of the substances named in the

table below.

ethanol (CH,CH,OH) I o mIv v VI
sodium hydroxide (NaOH) I I 1 1v v VI
graphite (C) I I oI 1Iv VvV VI
methane (CH,) I T ur v v VI

4 marks

Copyright © 2007 Neap TEVCHEMU1_QA 07.FM
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b. Choose from the list below a substance to match each description in i. to iv. A substance in the list
may be used more than once.
mercury (Hg)
silicon dioxide (SiO,)
phosphine (PH5)
hydrogen bromide (HBr)
carbon dioxide (CO,)
potassium (K)
boron trifluoride (BF;)
i. This substance is composed of atoms covalently bonded into a three-dimensional
network lattice.
ii. = Molecules of this substance are pyramidal in shape.
ili.  Molecules of this substance are linear and non-polar.
iv.  This substance melts at 64°C. It conducts electricity in both the solid and molten states.
1+1+1+1=4marks
Total 8 marks
Question 4
a. i. Alkenes are an homologous series of hydrocarbons. Write the general formula for an alkene in
terms of the symbols C, H and n.
ii.  Using this general formula, calculate the percentage by mass of carbon in any alkene.
1 + 1 =2 marks
b. The hydrocarbon pentane, CH,(CH,);CH,, is referred to as a straight-chain hydrocarbon.
Do the five carbon atoms in pentane actually have a straight, linear arrangement? Explain your answer
with the aid of a diagram.
2 marks
10 TEVCHEMU1_QA_07.FM Copyright © 2007 Neap
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c. Draw a structural formula for
i. a saturated hydrocarbon containing ten hydrogen atoms.
ii. an unsaturated hydrocarbon containing three carbon atoms.

ili.  the carbon-containing product of the complete combustion of ethane with oxygen.

iv.  asection of the addition polymer formed when propene is polymerised.

d. The properties of polymers depend on their structure and bonding.

1+1+1+1=4marks

Complete the table below which relates structural features to their effect on polymer properties
(indicate your responses by placing ticks in the appropriate columns).

Structural feature

Polymer becomes
harder

Polymer becomes
elastic

Polymer has a
lower melting
temperature

highly branched
monomers

very long polymers

the presence of
occasional cross-links
between polymer
chains

3 marks

Total 11 marks
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Question 5

The diagrams in this question show models of experimental set-ups which may be used to explain or to test
various properties of substances.

a.
force
applied

i. State the property being explained or tested in the above diagram.

ii. State the type of substance (ionic, metallic, covalent network or molecular) being tested.

ili.  Explain the property in terms of the bonding in the substance being tested.

1+ 1+2=4marks

b.

@ light globe

switch
heat
i. State the property being explained or tested in the above diagram.

ii. State the type of substance (ionic, metallic, covalent network or molecular) being tested.

ili.  Explain the property in terms of the bonding in the substance being tested.

1+ 1+ 2 =4 marks
Total 8 marks
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Question 6

The surface energies of four substances are shown in the table below.

Substance Surface eilze &y
(mJm )
iron(III) oxide 1355
mercury 480
polyethene 32
ethanol 22

Explain why the surface energy of mercury is relatively high.

1 mark

A drop of ethanol is placed on the surface of a polyethene sheet.

i. Draw the expected appearance of the ethanol on the diagram below.
polyethene
ii. Explain why the ethanol has the appearance shown in your sketch.

1 + 2 = 3 marks

Catalysts are substances that increase the rate of reactions without themselves being consumed in the
reaction. Solid catalysts work by adsorbing reactants on to their surface.

i. Explain why iron(IlI) oxide might be used as a catalyst for a reaction between nitrogen and
hydrogen gases.
ii. Why would nano-sized particles of iron(III) oxide be a very effective catalyst?
1 + 2 = 3 marks

Total 7 marks

END OF QUESTION AND ANSWER BOOKLET
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