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QUESTION AND ANSWER BOOK

Structure of book

Section Number of Number of questions to Number of marks Suggested times
questions be answered (minutes)
A 20 20 20 23
B 7 7 60 67
Total 80 90

«  Students are permitted to bring into the test room: pens, pencils, highlighters, erasers,
sharpeners, rulers and a scientific calculator.

e Students are NOT permitted to bring into the test room: blank sheets of paper and/or white out
liguid/tape.

Materials
= Question and answer book of 15 pages and a copy of the Periodic Table.
= Answer sheet for multiple choice guestions.

Instructions
= \Write your name in the space provided above and on the muitiple choice answer sheet.
e All written responses must be in English.

At the end of the test
*  Place the answer sheet for multiple choice questions inside the front cover of this book.

Students are NOT permitted {o bring mobile phones andfor other electronic communication
devices into the test room.
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Question 7

SECTION A — Multiple choice questions Methanol, CHsOH, and ethanol, CH;CH.OH, are the first two members of the alkanol homologous series.

Instructions for Section A

) . ) ) . . ) a. What is the relationship between successive members of a homologous series?
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.

1 mark

Question 1 b. Predict the name and semi-structural formula of the third member of this homologous series

The 2252 and 33A1*" ions both have

A. the same number of electrons.

B. the same number of electron shells. 2 marks
C.  the electron configuration of an inert gas. Total 3 marks
D.

the same electron configuration as an atom of argon.
END OF SECTION B
Question 2

The electron configuration 1s 282 2p* 3s? 3p° 3d° 4s” is most likely to be that of
A, an atom of the element vanadium in the ground state.
a negative ion of titanium in an excited state.

B.
C.  a positive ion of chromium in the ground state. END OF QUESTION BOOK
D

an atom of the element vanadium in an excited state.

Question 3

Which one of the following elements is most likely to have been discovered first?

A. Sodium
B Iron

C. Gold

D Fluorine
Question 4
The most likely formula for the compound formed from an element X in Group 2 and an element Y in
Group 5 is

A, XY,

B XaYs.

C. XsYo.

D X5Y2
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b. Suggest a formula for the reagent X.

1 mark
d. Give the name of compound Y and draw its structural formula.
2 marks
e. Give the name of compound Z and draw its structural formula.
2 marks
e. When but-2-ene burns in excess air the products are carbon dioxide and water. Write a balanced
equation for this reaction.
2 marks
f. For each of the four compounds mentioned above, Y, Z, bui-2-ene and 2-bromobutane, state
whether they are saturated or unsaturated and explain what is meant by these two terms,
Y:
Z:
But-2-ene:
Z2-bromobutane:
Saturated / unsaturated:
3 marks

Total 11 marks

Question 5
The number of nitrogen atoms in 8.25 mol of ammonium nitrate (NHNQ3) is
A, 15x10%

B 3.0 x 10%
C. 45x10%
D 6.0 x 10%°
Question &

Which one of the following compounds is likely to have the lowest solubility in water?
A. Ethane, C,H;

B Sodium Chloride, NaCl

C. Ethanol, C,Hs0H

D Hydrogen Chloride, HCI

Question 7

Which of the following pairs of compounds are not isomers?
A, CH30CH5 and C53H,0OH

B CHZCH(OH)CH; and CH3CH,CH,OH

C. CHz=CHCH,CH; and CH,=C(CHa),

D CHCHCH;)4CH3; and CH,CHCHCH,),CH»

Question 8
What mass of oxygen gas, O,, has the same number of atoms as 12.0 g of carbon?
A. 8.0 ¢.

B. 120g.
C. 16.0¢g.
D. 3204
Question ¢

3.00 mol of phosphorus molecules, P,, has a mass of

A. 31.049.
B 93.04g.
C. 124 g.
D 372 g.




Question 10
Which one of the following contains the smallest number of mole of hydrogen atoms?
A. 3.0 gof CoHg

B 2.0 g of CaHs
C. 04gofH;

D 1.6 g of CH,
Question 11

Galactose has the empirical formula CH;O and a molar mass of 180 g mol”. The molecular formula of
galactose is

A, CH,O

B CzH;0,
C. C4Hs0.
D CquzOe
Question 12

Which one of the following alternatives contains species that are isotopes?
A. 12, 13, 14
6C. 6C. 6C
B. 40, 4b,, 40
1A 19K, poCa

C. 2+ 27

23, . 24 .

1iNa®, 1oMg®, AP

D. CHLRCH,CH,CH,C!, CHCH(CHCHLCHa, {CH3),CHCH:CI
Question 13

Metal Q forms a positive ion. In which of the following compounds is Q present as the @*" ion?
A. Q{NOs),

B. Qu(S04)s
C. QCO3

D QaN,
Question 14

Many compounds can be formed from two different elements. Which one of the following pairs of elements
reacts to form a compound with ionic bonding?

A. Magnesium and sulfur
B Fluorine and iodine
C. Iron and chromium
D Hydrogen and oxygen
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b. State two properties of diamond and two properties of graphite, and explain how these properties

are determined by their chemical bonding.

Diamond

Property 1

Property 2

Explanation

Graphite

2 marks

Property 1

Property 2

Explanation

Question 6

Some reactions of the alkene, but-2-ene, are shown in the flow chart below.

CH,CH=CHCH,

H,0
but-2-ene 2
HiPO,
H, 300°C
CHgCHzcl‘,HCH3 catalyst
Br
2-bromobutane z
a. What name is given to the type of reactions shown by but-2-ene?

2 marks

Total 8 marks

1 mark
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e. if the student had not washed the remaining zinc how would this have affected the ratio
n{h : n(Zn)?
2 marks
Total 8 marks
Question 5

Diamond and graphite are allotropes of carbon and some of their properties are summarised in the table
below.

Substance State at SLC Electrical conductor
Diamond Very hard, high melting point solid No
Graphite Soft, high melting point solid used Yes
as lubricant
a. Draw labelled diagrams of the diamond and graphite structures which show the arrangement of

carbon atoms in the covalent lattice and the types of chemical bonds present.

Include 12 carbon atoms in each diagram.

Diamond Graphite

4 marks

Question 15

Which one of the following processes causes iron to become malleable rather than brittle?

A. Rapid cooling of the hot metal.

B. Slow cooling of the hot metal.

C. Work hardening by hammering or bending.

D Adding a large percentage of carbon when producing the alloy, steel.
Question 16

In which one of the following alternatives are all the compounds alkenes?

A, CoHa, CaHg, CaHg
B CaHg, CaHg, CaHio
o CaHz, CoHa, CoHg
D CsHe, CaHipn, CoMiz
Question 17

The maost appropriate name for the compound

CH;sCH, CH,

Al 2-ethyl-4-methylpentane.
B. 2 4-dimethylhexane.

C. 3,5-dimethylhexane.

D. 2 4-dimethylthexene.
Question 18

A section of a polymer is shown below

H ¢
[

|
—C—

| CH, Br H
L7
|

—C0
—0—0

|
CH, CI H Br CH,

The monomer used to make this polymer is

A,

Br CH,
\C_C/
e
H \Ci
Br CH,
\C___C/
v
Cl H
CH, Cl
\C___C/
s
H \Br
Br Cl

CH;—CH—CH;—CH —CH,

is




Question 19

Which of the following liquids would be expected to have the highest surface energy?

A, Mercury, Hg

B Octane, CgHis

C. Water, H.C

D Dichicromethane, CHxCl;

Question 20

Which of the following is not a common property of nanoparticles?

A. A high surface area to volume ratio.

B. The ability to act as catalysts.

C.  Particle size of about 10° nm.

D. Behaviour which differs from that of large particles of the same substance.

END OF SECTION A
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¢. Give one more property for each of calcium, bromine and calcium bromide that is consistent with the
bonding you have described.

Calcium:

Bromine:

Calcium bromide:

3 marks
Total 9 marks
Question 4

A student determines the empirical formula of zinc iodide by the following methed. 3.694 g of iodine, 1;, and
2.573 g of zinc were placed in a flask with a small amount of ethanol. The mixture was gently heated until
the reaction commenced. When all the iodine colour had disappeared the flask was cooled. The ethanol
was carefully poured from the remaining zinc which was then washed with water and dried. 1.628 g of zinc
remained.

a. Calculate the amount, in moles, of iodine atoms reacted
1 mark
b. Calculate the mass of zinc reacted
1 mark
c. Determine the empirical formula of zinc iodide.
3 marks
d. Why was the remaining zinc washed with water before being dried?

1 mark
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Question 3

The element calcium is a solid at room temperature. In comparison the element bromine has a higher
relative atomic mass than calcium but at room temperature it is a liquid, with a low boiling temperature.
Some information about calcium and bromine is given below. When calcium reacts with bromine, calcium
bromide, CaBr,, is formed. This compound is a solid at room temperature which has high melting and
boiling temperatures.

Relative atomic mass | Melting temperature (°C) Boiling temperature (°C)

Calcium 40.1 838 1490

Bromine 79.9 7.0 58

a. Describe the bonding that is present in these two elements o account for the differences in their
melting and boiling temperatures.

Calcium:

2 marks

Bromine:

2 marks

b. Describe how the electron arrangements of calcium and bromine have changed when calcium
bromide is formed.

2 marks

SECTION B — Short answer questions

Instructions for Section B
Answer all questions in the spaces provided.

To abtain 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 {o 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 Hy(g); NaCl(s)

Question 1

a.

indicates direction of
flow of gas particles.

The diagram shows a simplified cross section of a mass spectrometer.

After each statement below, write the letter indicating the place as shown on the diagram where
each process occurs.

i Sample gas at low pressure
ii. Electric field separates particles by charge

jif. lons are collected

iv. Filament supplies bombarding electrons
V. Element sample is injected.
vi. Magnetic field separates particles by mass

3 marks




b.

A mass spectrum of bromine, Br,, has five peaks corresponding to particles with the following
relative masses.

Particle Relative mass

78.918
80.916
157.836
159.834
161.832

s ol bl L b

Write the symbols, showing mass number and atomic number, for the two isotopes of bromine.

and

1 mark

Explain the presence of five peaks in the mass spectrum of bromine.

Question 2

Elements A and B have the ground state electron configurations shown below:

3 marks

Calculate the percentage abundance of each of the naturally occurring isotopes of bromine.

State your answer to three significant figures.

3 marks

Total 10 marks

A 1s%2s°2p°3s%3p°3d4s? B 1s?2s%2p°3s?3p°®3d'%4s%4p*
A
a. How many full electron shells does each element have?
2 marks
b. In which Period does each element occur?
2 marks
¢. Inwhich Group does each element occur?
2 marks
d. Which element has the higher electronegativity?
Tick appropriate box 1 mark
e. Which element has the larger radius?
Tick appropriate box 1 mark
f.  Which element has the higher ionisation energy?
Tick appropriate box 1 mark
g. State two other properties exhibited by each element.
Element A
1 mark
Element B
1 mark

Total 11 marks
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