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CHEMISTR'Y

Unit 1 — Written examination 1

Reading time: 15 minutes
Writing time: 1 hour and 30 minutes

QUESTION & ANSWER BOOK

Structure of book

Section Number of ~ Number of questions  Number of
guestions to be answered marks
A 20 20 20
B 6 6 62
Total 82

» Students are permitted to bring into the examimatomm: pens, pencils, highlighters,
erasers, sharpeners and rulers and one scieratificlator.

* Students are NOT permitted to bring into the exatim room: blank sheets of paper
and/or white out liquid/tape.

Materials supplied
* Question and answer book of 15 pages.

Instructions
* Print your name in the space provided on the tapisfpage.
* All written responses must be in English.

Students are NOT permitted to bring mobile phones ad/or any other unauthorised
electronic devices into the examination room.
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2012 CHEMISTRY EXAM 1

SECTION A — Multiple-choice questions

Instructions for Section A
Answerall questions.
Choose the response that@srect for the question.
A correct answer scores 1, an incorrect answeesdar
Marks arenot deducted for incorrect answers.
If more than 1 answer is completed for any questimnmark will be given.

Question 1

There are many discoveries that have contributedutocurrent understanding of atomic
theory. Four of these discoveries are;

radioactivity isotopes neeahnology electrons

Which of the following lists these discoveries hr@anological order? (Earliest to most recent)
A. radioactivity isotopes nanotechnology electrons
B. isotopes nanotechnology electrons radioactivity
C. electrons radioactivity isotopes nanotechnology
D. isotopes electrons radioactivity nanotechnology
Question 2

An ion has the electron configuration ofas$2p°3s°3p°. The ion is

A. Ne

B. CI

C. Ar

D. c&"

Question 3

The graph below refers to the elements in PeriotltBe Periodic Table (argon excepted).

////

atomic number
The vertical axis of the graph is most likely téereto
A. electronegativity
B. melting point
C. metallic nature
D. electrical conductivity
SECTION A - continued
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2012 CHEMISTRY EXAM 1

Question 4
A sample of substance Z was analysed and foundate fa high melting point and no

electrical conductivity as a solid. The substanes woluble in water and the solution formed

does conduct electricity. The type of bondingubstance Z is most likely to be

A.

B.
C.
D

metallic

covalent molecular
covalent network
ionic

Questions 5 and 6 refer to the following information

The symbol Z stands for one of the elements oP#@odic Table. The chemical formula for
lithium chlorate is LiCIQ. Element Z forms the compoundy(3QOy)s.

Question 5

The chemical formula for the compound formed betw2eand chlorate ions will be
A. ZCIG;

B. Z(ClGy):

C. Z(ClGy)3

D. Z(ClO3)s

Question 6

The identity of element Z could be
A. sodium

B. fluorine

C. magnesium

D. aluminium

Question 7

Which of the following contains the most atoms?

A. 0.1 mol of CuS®

B. 0.2 mol of CuS

C. 0.3 mol of sodium metal
D. 0.4 mol of copper metal
Question 8

Methane, ChH has a low melting point because

A. all bonds in methane are weak

B. the bonds between neighbouring molecules askw
C. the bonds within each molecule are weak

D. it contains covalent bonds and they are weakibo

0 TSSM 2012

SECTION A — continued
TURN OVER
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2012 CHEMISTRY EXAM 1

Questions 9 and 10 refer to the following information

A hydrocarbon can be formed when 7.2 g of carbantsewith 1.6 g of hydrogen

Question 9

The empirical formula for the hydrocarbon is
A. CH

B. CH

C. GHs

D. GHs

Question 10

The molecule in question could be
A. ethene

B. propane

C. butane

D. pentene

Question 11

The structure and shape of a molecule is shown

X ¥ X
The molecule is most likely to be
A. HO
B. CQ
C. NHs
D. SIG
Question 12
H H H H
o PSS S
| | H-C—C—C—C-H Y b
H-C—C—C-H | | | | H—C—H
| | | H H H H |
H H H H

The diagram above shows

A. two different isotopes of butane
B. three different isotopes of butane
C. isomers of propane and butane
D. ahomologous series

SECTION A - continued
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2012 CHEMISTRY EXAM 1

Question 13
Equal masses of the three compounds shown are taltleee separate containers.
H H
H H H \ /
I | | c=¢C
H-C—C—C—H 0=C=0 " \ _H
| | | C
H H H H™
H

A. There will be an equal number of mole of lalee compounds

B. There will be an equal number of mole of carbd@xide and propane but more propene
C. There will be an equal number of mole of pragand propene but more carbon dioxide
D. There will be a different number of mole of thitee compounds

Question 14

Which of the following lists contains only alkenes?
A. GHg, GHio, CgH1s

B. GHa, GHis CioHoe

C. GHe, GHio, CioH24

D. CH;, GHio, GeHie

Question 15

The percentage mass of carbon in an alkene is aeshpathat of the corresponding alkane.
The percentage mass of carbon in the alkene will be

A. less than that of the alkane

B. equal to that of the alkane

C. greater than that of the alkane

D. vary with the particular alkene in question

Question 16

A paper clip can float on the surface of the watea beaker. This is because
A. of the strong surface tension between themmatdecules

B. of the strong surface tension between the Irmaththe water

C. the density of the metal is lower than thathef water

D. water and the metal both have strong dipoles

SECTION A — continued
TURN OVER
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2012 CHEMISTRY EXAM 1

Question 17

The model of a substance shown in the
diagram could be a model of

A. silica dioxide, Si@

B. sodium chloride, NaCl

C. dryice, CQ

D. atypical metal like sodium
Question 18

A flask contains 1.8 x 0 molecules of oxygen gas,Orhis is close to
A. 0.3 mole of oxygen molecules

B. 3 mole of oxygen molecules

C. 3 mole of oxygen atoms

D. 3x 16® mole of oxygen atoms

Question 19

Hydrogen peroxide has a formula of®3. The number of lone pairs of electrons in this
molecule will be

A. O
B. 2
C. 3
D. 4

Question 20

The following ions © F, Nd and M§
A. all have the same number of electrons

B. all have the same atomic number

C. lead to significant peaks on a mass spectrum

D. belong to the same Period of the Periodic &abl

END OF SECTION A
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2012 CHEMISTRY EXAM 1

SECTION B — Short answer questions

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

* Give simplified answers with an appropriate numifegignificant figures to all
numerical questions; unsimplified answers will hetgiven full marks.

* Show all working in your answers to numerical gioest. No credit will be given foi
an incorrect answer unless it is accompanied baildeif the working.

* Make sure chemical equations are balanced andht&rmulas for individual
substances include an indication of state; for eptamh(g); NaCks)

Question 1

The modern view of an atom has evolved over mamyuces. Bit by bit, scientists have
uncovered details of the particles present andr theaperties and role in the atom. The
following questions relate to different aspectshef development of atomic theory.

relakive 3
abundance 75.8

I. The mass spectrum for chlorine shows two peaks.tWgtlhe explanation for an
element having two separate peaks on a mass spéctru

il. What is the likely charge on the ions that are oesjble for the peaks?

A
iii. Represent both peaks using the standard notatigh

SECTION B — Question 1 —continued
TURN OVER
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2012 CHEMISTRY EXAM 1

iv. Use the information on the spectrum to calculate thlative atomic mass of
chlorine.

1+1+2+2=6marks

Electrons have been found to be moving around tickens of an atom. They have a
negative charge and they move in pathways calleitisor
I. How many electrons does the element titanium have?

il. How many shells of a titanium atom (in its groutats) contain electrons?

iii. How many subshells of a titanium atom contain etext?

Iv. How many orbitals of a titanium atom contain elecf?

1+1+1+1 =4 marks

c. The invention of the battery in the 18th centuryswaon harnessed by English scientist
Sir Humphry Davy. He ran an electric currgmbugh a molten solution of potassium
hydroxide. A silver material was found oe tiegative electrode. What was the material
and explain the significance to the Periddible development of this discovery?

2 marks

SECTION B — Question 1 continued
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2012 CHEMISTRY EXAM 1

d. When English scientist Henry Cavendish removed#tygen from air and then the
nitrogen from air, he found there was still some Igdt. The gas was colourless and very
unreactive so he was not able to identify the @ésat was the significance to the
Periodic Table development of this discovery?

2 marks
Total 14 marks

Question 2
a. Write the chemical formulas for the following comyals;

i barium chloride

il. copper (1) nitrate

iii. aluminium sulfate

1+1+1=3marks

b. Name the following compounds
i. Mg(OH),
il. CuS
iil. AI(NO3)3

1+1+1=3marks

c. Draw structural diagrams for the following composnd

i 1-butanol

il. 2-pentene

SECTION B - Question 2 continued
TURN OVER
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2012 CHEMISTRY EXAM 1

iii. 2,3-dimethylhexane

1+1+1=3marks
Total 9 marks

Question 3
Two watchglasses and their contents are showreipltioto below.

Watchglass A: 0.50 mole of sulphur Watchglass.BO@nole of CuS®
number of mole of substance equals number of mole of substance T/F
number of mole of atoms equals number of mole of atoms T/H
number of atoms equals number of atoms T/F

number of mole of sulfur atoms equals number of mole of sulfur atoms T/H

number of mole of sulfur atoms equals number of mole of oxygen atoms| T/

number of mole of sulfur atoms equals number of mole of sulfate ions T/H

a. Circle T (true) or F (false) for each of thatements in the table that compare the
contents of watchglass A with those of watchglass B

6 marks

I. Calculate the percentage mass of sulfur in the @opylfate sample.

SECTION B - Question 3 - continued
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2012 CHEMISTRY EXAM 1

il. Will the percentage mass of sulfur be the samelifanole sample of copper
sulfate?Explain your answer.

2+ 1 =3 marks

c. A 1.50 kg bag of garden fertilizer contains 1.2 épper sulfate by mass.
I. Calculate the mass of copper sulfate in the bag.

il. Calculate the mass of sulfur in the bag, assuming@ is the only source of
sulfur.

2 + 2 =4 marks
Total 13 marks

Question 4
An electron dot diagram of an atom of nitrogen andgitom of hydrogen are shown below.

N ‘H

nitrogen hydrogen
electronegativity 3.0 electronegativity 2.1

A compound can be formed from the reaction betweagen gas and hydrogen gas. The
compound is called ammonia.

a. Draw an electron dot diagram of an ammonia molecule
1 mark

SECTION B - Question 4 continued
TURN OVER
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2012 CHEMISTRY EXAM 1

b. What shape will this molecule be?

1 mark
c. Draw in any likely dipoles on this molecule
1 mark
d.  Will this molecule be polar? Explain your answer.
2 marks

Total 5 marks

Question 5
a. Alist of compounds that you have studied this sseras provided below

Cu CH CuSQ® HCI diamond NaCl chalk

Select a compound from this list that matches thegrties given in each question. Justify
your selection in each case.

I. A blue powder is found to have a melting pointxeess of 1008C. It dissolves
in water to form a solution that conducts electyici

compound

justification

il. A clear liquid is a non-conductor of electricitydissolves in water to form a
solution that conducts electricity

compound

justification

iii. This material forms a very crystalline solid. lteonot conduct electricity and it is
very hard. It is heated to 2080 but it does not melt.
compound

justification

2+ 2+ 2 =6 marks

SECTION B - Question 5 continued
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2012 CHEMISTRY EXAM 1

b. Give the accepted chemical name for the followiognpounds
i.

H H
\ /
H-C—C H
| \\ ‘
H C—C—H
/ \
H H

1 +1=2marks

c. A nanotube is 688 nm in length. How long is thisriatres?

1 mark

d. A drop of water is placed gently onto a glass piateé another drop is placed on a
piece of polyethene plastic. The drops are showherdiagram

glass polyehe
i. The glass is described as a csunfhile the polyethene is

ii. Explain carefully why the drop assumes a diffesdrdgpe on the glass than it does on
the polyethene.

2 + 2 =4 marks
Total 13 marks

SECTION B - continued
TURN OVER

0 TSSM 2012 Page 13 of 15



2012 CHEMISTRY EXAM 1

Question 6

Polymers are long molecules containing repeatintsumhe polymers form when monomers
react together to form a long molecule.

a. One of the most common monomers used in sociathene.
i. Draw a structural diagram of an ethene molecule

ii. If 5 ethene molecules and 1 hydrogen molecule rtegether, a molecule of decane
can be formed that has a backbone containing boatoms in a row.
Is the molecule formed a polymer? Explain your arsw

iii. There are two common forms of polyethene, high idgpslyethene, HDPE and low

density polyethene, LDPE. Explain how the struetwf these two forms of
polyethene differs.

1+1+2=4marks

b. Draw the monomer that is used to form the polyrhems) below

H c H dH c H
| | I |
-c-g¢-C-¢C-CC—-C -
| | I |
H cl H clH cl H

n

1 mark

SECTION B - Question 6 continued
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2012 CHEMISTRY EXAM 1

c. The handles of a saucepan are usually made frommdéiset polymers.
I. What does thermoset mean?

il. Many polymer items are recyclable. The polymerdathd to a liquid and allowed
to set in a different mould leading to a new pradhat will happen if you heat a

thermoset polymer in an attempt to melt it andetmould it as a different product?

1+ 2=3marks
Total 8 marks

END OF QUESTION AND ANSWER BOOK
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