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VCE Chemistry Unit 1 Trial Examination Question and Answer Booklet

Question 7

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

Substance Relative surface energy
methanol (CH;OH) very low
platinum high
a i What is meant by the term ‘surface energy’?

ii.  Explain why the surface energy of platinum is high.

1+ 1 =2 marks

b.  The forces acting on a liquid particle in contact with a solid surface determine the extent to which the
liquid wets the solid. The diagram below illustrates these forces using the terms ‘adhesive force’ and
‘cohesive force’.

liquid

attraction to the
centre of the drop
(cohesive force)

/_\ attraction to the solid

solid —L____ . .
{adhesive force)

A drop of methanol is placed on the surface ofa platinum sheet.

i. Name the bond type responsible for the adhesive forces.

i Name the bond type responsible for the cohesive forces.

iii.  Will the methanol wet the surface of the platinum? Explain your answer.

1+ 1 +2 =4 marks
Total 6 marks

END OF QUESTION AND ANSWER BOOKLET
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SECTION A: MULTIPLE-CHOICE QUESTIONS

Instructions for Section A
Answer all guestions 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

Element X is in Group 1 and element Z is in Group 16 of the Periodic Table.

Which of the following represents the most likely compound that elements X and Z would form?
. XZ

X7,

X,z

XyZ3

oW

Question 2

The equation below shows the conversion of ethanol to ethanoic acid.
vCH,CH,OH(aq) + wO,(g) — xCH;COOH(aq) + YyH,0()

In a balanced equation, the values for coefficients v, w, x and y, respectively, are

A, LLL1

B. 1,2,1,1

C. 1,2,1,2

D. 2,1,2,1

Question 3
Organic molecules containing the hydroxyl (OH) group are named systematically using the suffix ‘~ol’.

Which of the following semi-structural formulas represents 3-methyl-2-hexanol?

A.  CH,CHCH,CHCH, B.  CH,CH,CHCHCH,
ﬂ_ux %zmo:u Iﬁ_u n_uxmozm

C.  CH,CHCHCH,CH,CH, D.  CH,CH,CH,CH,CHCH,
Io_ wzu _...n_v ,_uxw

Question 4

The two atoms represented by the symbols WZN m:Q w\ﬁ &Q@i:%@::BUQOm

A.  neutrons only.
. protons and neutrons only. -
protons and electrons only.

~Nel

. protons, neutrons and electrons.
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Question 5
The ground state electronic configurations of four elements are shown below.
‘Which electronic configuration represents a metallic element?
A. _mwwmmwmm
_ww 2, 6

B. 25%2p53s!
C 1s%25%2p%3s%3p
D.  1s%25%2p%3s%3p%3d YasZap*

Question 6

Which of the following contains the greatest number of oxygen atoms?
A. 1.3 x 10** molecules of carbon dioxide gas

B. 40x _oww atoms of oxygen

C.  0.25 mole of oxygen gas

D. 22 gof liquid water

Question 7

Atoms of element Z have high electronegativity, and can bond to two chlorine atoms.
To which group in the Periodic Table does element Z belong?

A.  Group2

B.  Group 14

C.  Group 16

D. Group 18

Question 8

The empirical formula of a compound is ONIaO, and its relative molecular mass is 88.
Which of the listed molecular formulas could represent this compound?

I CH,CH(OH)

I (CH3),CHCOOH

oI CH;CH,COOCH,

IV CH,(OH)CH,CH,COOCH,CH,

A.  Tonly

B. IVonly

C. Il and Il only

D. L I,IlandIV
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Question 9

Which of the listed properties of elements increase across the period from sodium to chlorine?
I atomic radius ,

Il  core charge (effective nuclear charge)

0I  electronegativity

Tand II only

I and III only
II and I only
I, Il and HII

SRol-

Question 10
In liquid methanol (CH;0H(1)) covalent bonds, hydrogen bonds and dispersion forces are Emmm%.

Which of these bonds or forces are broken when a sample of methanol is vapourised?
A.  hydrogen bonds only

B. hydrogen bonds and dispersion forces only

C.  covalent bonds and hydrogen bonds only

D.  covalent bonds, hydrogen bonds and dispersion forces

Question 11

The symbols Q to Z below represent some elements from the Periodic Table. The letter symbols are not the-
usual symbols for the elements.

Q@ SROWU BV 3z
Which two symbols represent isotopes of a non-metallic element?
A, QandU
B. Qand X
C. VandZ
D. RandZ

Question 12

Consider the sequence of molecules C,H,, C,H, and C,Hg.
Which of the following increases for the bonding between carbon atoms in this sequence of molecules?
I polarity
I length
I strength

II only

I only
Iand II only
I and III only

Towp
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Question 13
The diagram below represents a segment of a copolymer.

H H

LT—O—T

[
GG
[

H F

I—0O—m
IT—QO—1I
T—QO—I
T—O~-T

H

I
I’IOI

~

_.H

The two monomers used to form this polymer are
A.  CH,FCH,F and CH;CH;.

B.  CH,CF, and CH,CH,.
C.  CHFCHF and CF,CE,.
D.  CHFCHF and CH,CH,.

Question 14
The table below lists information about three species: X, Y and Z (the symbols X, Y and Z are not the
correct symbols for the elements).

Number of protons | Number of neutrons | Number of electrons |
X 53 ) 74 54
Y 55 72 54
Z 53 72 53

Which of the following statements about species X, Y and Z is incorrect?
A.  Xand Z represent the same element.

B.  Xis anegatively charged ion.

C. X and Z are isotopes.

D. Y and Z have the same mass number.

Question 15

Which of the following ions would undergo the greatest deflection in a mass spectrometer?

A, EZ+

14,2+

B. N
C. 32+
D. GZ~+

Question 16

When comparing the molecules Cl, and HCI, it is correct to say that
A.  both molecules contain a polar bond.

B.  neither molecule contains a polar bond.

C.  both molecules are polar.

D.  one of the molecules is non-polar,

Copyright © 2008 Neap TEVCHEMUT_GA_08 £34 5
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Question 17

The attractive forces present in metallic bonding are best described as attraction between

VCE Chemistry Unit 1 Trial Examination Question and Answer Booklet

SECTION B: SHORT-ANSWER QUESTIONS

Instructions for Section B B

. cations and electrons.

. Answer all questions in the spaces provided.
nuclei and electrons. q P p

cations and anions. To obtain full marks for your responses you should

anions and electrons. + give simplified answers with an appropriate number of significant figures to all numerical questions;

unsimplified answers will not be given full marks.

ToE >

+ show all working in your answers to numerical questions. No credit will be given for an incorrect

Question 18 . answer unless it is accompanied by details of the working.

For which of the following elements is the Periodic Table group number and period number the same? « make sure chemical equations are balanced and that the formulas for individual substances include an
A. Li indication of state; for example H,(g); NaCl(s).
B. Mg )
C. Al
D. Be Question 1
A sample of antimony (Sb) (a Group 15 element) was found to contain two isotopes (Sb-121 and Sb-123)
Question 19 with masses 120.9 and 122.9. The percentage abundances of these isotopes were found to be 32.7 and
67.3 respectively.

Which of the following properties increases with increasing atomic number for both Group 14 and
Group 17 elements?
. melting point
atomic radius

a. Using the above data to provide examples, explain the meaning of the term

i. ‘relative isotopic mass’.

electrical conductivity

Towp

electronegativity

Question 20

Which of the following is least likely to be a subject of nanotechnology investigation?
A. a mitochondrion, which has a length of 0.5 ym (1 pm = 5& m) il. ‘mass number’.
m_é%ém:.s_%:g:&»aaﬂ&_ow:\wua.aé

B.
O. N_SEszEorrmmim:manx _o& E
U.

DNA, which has a width of 2 nm

2 + 2 =4 marks
b. i Determine the relative atomic mass of antimony based on the data provided.

-

i.  Was the sample of antimony taken from a naturally occurring deposit? Explain your choice.

2 + 1 =3 marks
Total 7 marks
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Question 2 b. The table below shows the atomic radii for the elements Li to F.
a.  The graph below shows the melting points of the elements Na to Ar. Element Li Be B C N O F
A .
1600 , Atomic radius (x 10 12 m) 152 106 38 71 70 66 64
1400 : Explain the trend in atomic radii of these elements.
1200 /)
’ \ /
1000 7 t .
800 F— M
melting point ("C) —— {
600 ; 7 / |
400
/ \
200 / \
. ot 2 marks
c.
-200 >
Na Mg Al Si P S CI  Ar N

The symbols A to M below represent some elements from the Periodic Table. The letter symbols are
element

not the usual symbols for the elements. Use these letters when answering the questions which follow.

By referring to the structure and bonding of the elements, briefly explain why
i

128 16D 155 206 171 oL 13M

From the list given above identify the element that
aluminium has a higher melting point than sodium.

has a ground state outer shell configuration of wmwwwm,

is the most reactive metal.

reacts with three bromide ions to form a compound.
ii.

Argon has a lower melting point than chlorine.

1+ 1+ 1=3 marks
Total 9 marks

2 + 2 =4 marks

TEVCHEMUTOA_08.FM
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Question 3 o Question 4 ;
a. i. Complete the table below by drawing structural diagrams for each of the molecules Ammoémsm a. The diagrams below represent sections of three polymers.
all bonding and non-bonding electron pairs and the overall shape of the molecules) and :mBEm CH,
the shape of each molecule. ! CHg
ﬂ_uzm w OH
Molecule Structural diagram Name of shape :
CH CH
A OT_N/ e MmN o,
Q.R ! /OIw
CH, _
oxm/ Aﬁx
\ CH CH
: ) o:N\ ! ol CHy ™ 2Ncny” /ﬂz\ CH,
SiCl, , ' NG

pe :N\or/ ) _ozm Ha-~ - o,

v C CH, /OI \OI/ - H—CH—

CHg ]
CHg
polymer | polymer It polymer I
i Draw the structural formula of the monomer used to generate polymer 1.

SCl,

. . . : ii.  Which polymer, T or II, would you expect to have the higher melting point? Explain your
iil.  Give the formula for another molecule with the same shape as Scl,,. choice. (Assume that the molar masses of polymers I and II are similar.)

4+ 1 =5 marks

b. In terms of structure and bonding, explain why solid calcium oxide does not conduct electricity, but
molten calcium oxide is a good conductor. Include a diagram in your answer.

-
=
=

. Properties x to z can be used to describe features of certain substances.

x conducts electricity in the solid state

y melts when heated
z chars when heated, but does not melt

In the table below, circle the letter or letters (x to z) that apply to each of the polymers.

polymer I x y z
. polymer II x y z
polymer III x y z

1+2+3 =6 marks

3 marks
Total 8 marks
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=2

A 2.00 g sample of an organic compound was found to contain 0.800 g carbon, 8.03 x 102 hydrogen

b. i State and explain the trend in the boiling points of the first six members of the alkane

homologous series.

. Other homologous series show the trend in boiling point described in part i.

State two other characteristics of homologous series.

2 + 2 =4 marks
Total 10 marks

Question 5

a. Aspirin was the first non-steroidal anti-inflammatory drug used commercially. Its active ingredient is
acetylsalicylic acid, a compound with a molar mass of 180 g mol™ . One analgesic (pain relieving)
tablet normally contains 300 mg of acetylsalicylic acid. The structure of acetylsalicylic acid is
shown below.

H (o]
.
/O\ /O\ /OI
i
RN N0
bl
AN
o” e,
i Write the empirical formula for acetylsalicylic acid.
ii.  Determine the mass (in g) of one molecule of acetylsalicylic acid.
iii.  Calculate the amount (in mol) of acetylsalicylic acid in one analgesic tablet.
iv.  Determine the number of atoms of carbon in one analgesic tablet.
L+ 1+1+1=4marks
12 TEVOMEMUY_OA_08 FM Copyright © 2008 Neap

atoms and 0.0666 mol of oxygen.

Determine the empirical formula of the compound.

3 marks
Total 7 marks

Question 6

The timeline below shows some of the scientists who have played a role in the development of our
understanding of atomic theory.

| I} | | | {
T T i T T T

Democritus Dalton Thomson  Rutherford Bohr Schrodinger
400 BC 1808 1897 1911 1913 1926

a. Draw a labelled diagram of Thomson’s model of the atom.

1 mark

b. Thomson’s and Rutherford’s models of the atom, although quite different, shared some common
features.

State one feature common to Thomson’s and Rutherford’s models of the atom.

1 mark

c. State one way in which the current model of the atom differs from that of Bohr’s.

1 mark
Total 3 marks
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