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: v : . . Introduction : -
- ) > ’ .: N ' "
- .. \ » - v »
’ - E « ) \
- . c" - - e * ) h .
. . 1hts wllcumn of uhcmm\ry iems s a publlcalmn cnablmg Victonan chemustry teachers to have
. : ‘acocw to a rang% of iitems guitable for diagnostic and achicvément purposess pending the publication
Lt . «Qt"a Iargcr chcmmry item Bﬁnk This-publication contains 225 items releYant to the core syllabuy for
* Lo Yearl2 chemistryy as pubfished by VISE for 1980. = 7 .. - . . :
- L ‘ ¢
t It is hoped that teachers® will produge addnmndl Jitems of their own for !hl\ wllgumn and some
» L.
SE . _notes on test constraction and item writing lcchmgues are. mcludui later. .Althopgh all the items i
this publication are of the multiple choice f3rm, teachers whmﬂd Tdel frcc'lo nctudd estended response
type items as well as additional multiple d:(’mc itents. Thc A( ER would be gr teful it ndividual ~
. teachers forwardéd on to the Council their own original ifems. Saitable items will be added m the
chemntry item bank at a later date¥ltems should be Im‘(&.lrdt_d'tw- oy T e -
<« ACER Chemistry ltem Bank, oo IR '
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The chemistry item bank profect _ ?

V.

o ey - . . i t :
Durimg 1978 the VUSEB Chemistry Standing Commuttee; suggested that the new Victorian Year |2

course would be assisted by the provision of a collection o test items Later n 1978, the Victonan
Fducation Departmént (Secondary. Division) agreed 1o second a practising chemistry teacher to
ACER 1o work on the preparation of a bank of chemistry items, related not only to the Victorian
course, but to chenmustry courses m each of the other States. Intally it was agreed to pubhish a collechon
of items fo‘r use in Victoria only. during 1980 and 1981, pending the completion of the item bank.
The project was placed under the direction of a4 committee of managemegt comprising:
DrJ. P. Keeves and Dr J. Frlzard representing the ACER, \\
Mr M. Cropley  representing the Victorian Institute of Sccmlldary Education,
Mr R. Fox representing the VISE Chemistry S:llb_lccl Committee, and .
Dr 1. Wilson  representing the Chemistry Education Association. ‘
Mr Peter Martin was the secondee responsible for the day-to-day management of the project
during 1979. . :
: L/
Most of the items included in the initial publication were written by practising ciicmislry teachers.
although a few itgms were culied from the ACER Diagnostic Chemistry Tests *M" Series (out of
print). After an initial editing, items were reviewed by a panel comprisin practising chemistry teachers
and spetialists in educational measurement. These reviewing panels t% the task of correctfng any
mistakes in content, checking the plausibilify of distractors. ensuring a uniformity of terminology.
and imposing a consistent format which facilitates the answering of questions. Items which“were
found to have problems that could not be correcied were rejected. The remaining items were re-edited
in the light of the reviewing panel’s suggestions, add then assembled into trial-tests.
Trial-testing conducted to provide .empirical evidence on the performance of the items. It also
provided basic statistical data, such as the percentage of trial students who responded correctly, as
an aid for teachrs when selecting specific items from thf: collection. '
Trial-testing was conducted in 50 Victorian secondary schools during August and September 1979.
Each tgial test was tried in a balanced sample of country and metropolitan, government and non-
government schools. - N\ R
The average sample size was 150 with a range of 124 to 163 students. Only items which had a dis-
crimination index of 20 or gr_eq?or were included in this publication. ltems which were rejected
ewill be re-written and re-triailled with a view to their eventual inclusion in the item bank.

The processes of item writing, editing, and trial-testing will continue and a comprehensive coverage of
all chemistry topics taught in the Commonwealth is planned. '

1“‘

. 4 -
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« ‘ \ Using the collection = : _ Ty

A Uses for the ltems
1 Production of diagnostic tests _ r :
A diagngstic test is onc which attempts to identify learning difticulties experienced by students and .

enables the provision of some form ol assistance in ovcrco‘ming the problems that are 1dentitied.
' !

. Such a test should - ' ‘
\ (a) contain a comfiprehensive range of items measuring the Ob_IC(.tIVCb of-the 'syllabus arca lhal N
is being evaluated, and ‘
(b) ‘enable the provision “of some form of fcedbagk to the students after they Have attempted
the items. \
y JAlthough it s possnble to use each sub-gollection as a test in its own right, it is hoped that teachers .
will devise their own diagnostic tests. The flexibility allowed by this formatgenables tcachers to present
. . a courge in different ways without being committed to testing all of a par:tular section of the course/!
at the one time.. . .
A . . . v

<Items have been constructed so that the choice of a particular distractor will allow the teacher to .~
determine the nature of a student’s error, and to advise the student of any appropnate remedial work
necessary. Corpmon errors could be discussed in class, and written explanations of thc correct responsc ]
(diagnostic aids) might be provided by the teacher. . . SUUUUUR J

“Teachers should note that a sample answer sheet is provided at the back of the collection,*and may
serve as a master for the productlon of additional answer sheets.
2 Production of achievenient tests v ,
An achievement test is a test designed to measure a student’s achievement in a particular syllabus area
with a single score. Just as for a diagnostic test, it should contain a comprehensive range of items -

easuring the objectives of the syllabus area being ¢valuated. The degree of difficulty of an item

be approximately gauged by referring to the table of item facilities (giving the proportion of Y,

students whe responded correctly to each item during {riai-testing). As the collection incfudes #tems N
with a wide range of facilities, it is possible to prepare tests whicfx ct” ..
(a) discriminate very well between students in the more able s&tion of the class (using items

»

* -

with a low facility);
. » (b) discriminate well between students in the weak section of the class (using items with a high
' facility); and - 4 - ¢ .
(c) spread the students over a wide range of marks (using items which have an average facility .
of about 50 per cent). <
(Facility values may vary a8 emphasis on topics changes.) o
; A sample achievement test, covering the whole course, is included in this collection. However teachers A
may well wish to set their own achievement tests covering different sections of the course. ~
. -
N L 4 ) 4
- ~ ~
! 1]
* \ ‘
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_ B Preparation of Tests
'Test construction ) . A
In preparing a test, teachers should:

Identify the particular syllabus areas that are to be cvaluated.

1
“ 2 Sclect items which :lbpcar to evaluate these arcas. °
3  Write items, where necessary, t8 provide an adeguate coverage of the arcas. |
4 Place the items iﬁ‘a logical order. Group items relevant to similar s}llluhus arcas (opgether. If
possible, place the casier items early in the test, with the more difticult items towards the end of
. the test. ) ) ’
5 Place items based on the same stimulus metrial on the one page.
6 Ensure that one item does not supply the cotrect response for another item. .
7 Check thatthe items are ndt ambiguous and that cach has a correct response listed.
8 Prepare an answer key. . . ' -
9 Ask another teacher to work through the drait, to identify errors and omissions, as well as
providing a check on the answey key. L ‘
. 10 Prepare an answer sheet (a sample answcr sheet is provided at the back of the collcctlon)
& ) ‘
. ‘ ’ S
. C Selecting an Item \ !
Teaehers should ﬁrst qeleet from the topic axis the topic of interest. Each item is keyed to a particular
< section of the topic axis to cnable rapid identification of its relevance. To furthcr facilitate item
: 1dent1ﬁcauon, the items have been grouped in 7 units.! _
Unit | has 30 items covering Sections 1.1 to 2.1 of thc topic axis
Unit 2 has 30 items covering Sections 2.2 to 2.4 of the topic axis ] \{ \
_ . Unit 3 has 30 items covering Sections 3.2 to 3.4 of the topic axis . \,.
X . Unit 4 has 30 items covering Sections 4.2 (i) to 4.2 (vii) of the topic axis
Unit § has 30-items covering Sections 4.3 (i) to 4.3 (iv) of the topic‘axis .
' Unit 6 ~  has 30 items covermg Sections 4.4 (1) to 4.4 (avc) of the topic axis |
Unit 7 has 45 items from all areas of the topic ‘axis.

. . Unit 7 is intended as a model achievement test and contains a broad range of items with an.'avcrage
. facility of approxlmately SO per cent This model wilt be useful to teachers preparing their own
. “achievement tests. When preparing a test made up of items from this collectton teachers should bear

in mind that diring the trial-testing of items, ‘most students completed an aveﬂage of six items per
ten minutes. t

D Writing Additional Test Items ' | ,

& Multnple-chonce items should incorporate the following pmnts. < ,
: 1 The stem and each’ alterpative must read grammatically when taken together.-
For example: Use of plural in the stem requires use of a plural in the alternatives. -
2 The problem posed or the question asked must be clearly set out in the stem. *

3 The whole item should be as brief as its proper presentation ‘will allow. _ - .
ce 4 . » Coe
For example: Avoid superfluous words.
. © 7 Usg onc single idea in the stem. ¢
., " ~ ¢ * r~ -

Victorisn teachers will note-that the first six wnits grmpond to the six major & OF the VISE lhbm Nine of the items
relate to syllabus areas which will be .deleted from the core of the courss in 1981. These items (5-3, .Z -4, 5-11, $~16 5:17, 5-22,
6-36, 6-17 lnd 7-35) are denoted in the text by asterisks. . . \ '

Th Australian Council for Educational Research Limited. Radford House. Frederick Stnet Hawthor. Vic. 3122 — ACER CHEMTIC YEAR {2,
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4 To keep the alternatives brief. incorporate the majov part of the idea m the stem
The following example illustrates this point;, .
Poo : ) o Better
\./ . . .

Chemistry 1s . Chemistry 1s a sucmc that is concerned
A a scienee that igconcerned with the with . ‘ . .

. relationships and characteristics of A the relationships of living orgamsins,

\ matter. . “ete. .
B a science that is conccrnod with the B the relationships and characteristics
relationships of living-organisths, etc. of matter, etc. — . ’

-

5 Avoid a negative stem where possible.
If unavoidable, ‘ "W
cn&hcr (1) cmphasnzc not
or (n) use: %of x\he followmg ‘except one.

“

‘Which one?
: . . 6 All distractors should be equally attractnvc to the uninformed, yet the corrcct alternative must be
uncqmvocally the best. - e
7 If the fmal alternative is an exclusion of the other alternatives, do not use ‘none of the above'.
Fbr example: D neither A, nor B, nor C. - .o

8 All alternatives must be homogencous in idea and style.
For example: Do not mix functions and structures.
9 Words such as ‘all’, ‘never’, ‘always’, ‘qrly’ should not be used mdlscnmmatcly

10 lnformatnoh presented in the stem must be factually correct.

11 Dnstractors must be clearly incorrect, end not mcrcly mcomplctc .

For a more comprchcnswc treatment of test construction and item wnting, see: -
- Izard, 3. F., Construction and Analysis of Classroom Tests, ACER 1977. ..

. ] 9

1! \ .
{ K . s
e L]
‘ g
[}

v
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; Topic axis

1.1 The nuclear atom
1.2 Electronic structure of atoms -
13 The periodic table
20 The mole and chemica) formulae ?
22 Chemical reactions .
2.3 Stoichiometnc calculations
24 Chemical equilibrium
: ' 12 Transfofmation of energy by chemical reaction
a 33 Production of electrical energy by chemical reaction
34 * Chemical reactions dn'\@\ by electrical energy
4.2(1) The elements C, Si .
4.2(n) Hydrides of C, Si
4.2(iii) Covalent bondjng in compounds of C and Si
. 4.2(iv) Chemistry of some oil and coal derivatives
‘ 4.2(v) Polymers
4.2(vi) Some molecules of biological importance
4.2(vi) Oxides of C, Si -
4.33) The elgmcnts'N. P.
4.3(iv) Ammonia and phosphine
4.3(ni) Oxides of nitrogen and phosphorus
“4.3(1v) The role of nitrogen and phosphorus in living systems
vt T 4.4() Commercial sourges of O. S. metals .
v 4.4(n) The elements O, S; metals
- 4.4(1m) Direct fo’rmation of oxides from metals .
' \ 4 4(iva) Oxides of sulfur; sulfuric acid
4.4(ivb) Water
. 4.4(ivc) ' \Hydrogen peroxide
o ‘
4
v ' ?
{- v !
) : .

"«
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T ‘ _ Answer key and item facilities . s
/S~ 3 : .‘
) ‘ CoA .
1 Unit | . Unit 2
Correct Correct. )
Item ' Response . %, Facility Item Response % Facihty
1 _ B 33‘\\ 1 ) A 22
2 B - 77 2 A 82
3 D 21 3 C 75
4 C 74 \ 4 ABE 40
5" C 69 ) 5 K 77
6 F - 8s . 6 B 77
7 A 75 - 7 C ) 25
- 8 A — 7N 8 D 54
9 N~ D 6l 9 B 50 ’
. . 10 C 72 10 B 53 R
, 1 E 43 11 D 30
12 A - 30 12 B’ 77
13 B 69 13 C 47
] 14 ° C 53 14 /B 54
15 C 58 : ‘ ‘15 A 27
16 B 85 < 16 B . 39
17 A 30 17 D 88
18 - C 85 18 D . 78
19 B . S8 ,. 19 ‘B .38 ,
20 D 76 < 20 D 65 ' .
2, 21 C 55 -2 A 68
I 2 D ) 90 22 C 57
s 23 D 30 . - 23 AC 25
L 4 B 81 24 B 34
25 D “ . 4 25 A 45
26 B 64 : 26 B 34
27 D 81 27 A 50
‘ 28 C 3 - 28 D 69 -
29 . B 82 . 29 E 65
30 D 4 _ 30 C 60
- . Co
° [
, ) .
3 ; ‘
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L. Unit 3 ' . Unit4

L : Correct o ' _('m'r.ccl " *
' . l(c\ﬁw. Response “Macility - ftem Response -4, Faahity
. Y . % . b "y
) - o
X 1 A .92 } 1 C . ' 90
. 2 : D T 2 B R0
A K I S D " RS S | C - o)
' D ' "o 4 D T8
. C - . 78 & ' 76 -
D e 6 D
B 66 -7 B 78
A 65 KN D 92
\ C- 42 9 D 82
B 52 10 C . 43
, As . 56 1 -C . o8
C 40 C 12 . D: 83
L C - 45 B K C 62
C 73 _. 4 D 83
15 B A R T . D 83
. 16 R 65 .. 16 B 76
N 17 . 6l .. B ! 68
S 18 A 69 L 18 D 76
X Y oe D - TN, S0 - 19 ‘B > 66
. w4 1
F - 20 . A 6s . 20 B 30
o ) I N 21 C © O
» , 2 B. Ry -~ 27 A 92
“ 23 D 77 23 D, 83 °
’ . D 86 r A B 57°
25, A 67 28 C 86
o 26 B . - 48 26 B 56
| ! D - 2 7 "B 67
. ) 28 C ¢ 54 28 B 46
g 29 D 56 - D 67
| 30 ‘A 46 . » D 76
‘ ‘ F v . v
v © ,
et 3 . X
« ) X . ) N
A Y
. v - ¢
‘ . . ' . N ‘
- - Sy .o .
T e ' , . ‘
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A : o Unit 5 Unit 6
P e m - e - e ‘. .
' ' Correct . N . Correct
ltem Response %, Facility, Item Response * oFacility
. c 50 i B 87
¢ - 2 D 68 ) D 1
. 3 B 9 3 A 38
7 C 47 4 ¥ - 32
5 A 61 ~ 8 D 72
6 C 13 - 6 O 49
7 D R R 7 A 46
8 B 86 -8 B S
9 C 75 . 9 C S8
10 . D T4 10 C 04
*11 B 63 . - )11 B . 20
12 Y o 9 - ] 12 C .32
13 D 6 13 . A 93
14 D - S8 14 C - A w7
. 15 A “ 63 . s D / 78
. *16 A 69 . *16 \ B 52
_ 17 _ B 57 *17 A 76
J 18 B 71 ’ 18 ' C 50
9 A : 35 ! 19 D 39
20 . C . 65 o 20 D 48°
y] I C 40 21 C 72
7] C 56 22 D’ 72
23 C 55 ‘23 B 48
4 C s§ v 24 A 50
25 D « 47 25 C. 60
) 26 ‘A 2 26 ‘B 22
oo C 87 27 { C 50
28 - A 74 28 C 26
29 A 74 29 ‘D 67
. B 49 30 C

o
>
g
-
1]
<
]

i Y . ' : i
¢ Items relating to 1980 VISE syllabus core but being deleted from 1981 VISE syl abus core. .
. The Autralian Council for Educational Ressarch Limiled; Redford Houle. Frederick Street, Hawthom. Vic. 3122 - ACER CHEMTIC YEAR 13
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‘ . Unit 7

Correct . Correct
Item "~ Response - % l’a:'ility : Item + Response Y I-'ucnlil_)}
ey .
1 C ' 62 . pY A )
2 A . 56 25 C 61
3 C * S8 26 B 00
| 4 D 44 27 D . S0 -
5 C 54 28 B S0
- 6 C 53 T2 B 69
7 C > S0 30 B X!
8 °B : 43 k]| C 53
9 \B . 47 N C 43
10 ‘D 51 3 B 47
n B . 24 34 ACD Q2 A
M2 A 88 » *35 . C 80
13 A 54 " 36 - C . S0
14 - B 60 37 "B 76
15 B 19 - 38 B 35
. 16 v C 47 °, 39 . Ch 36
' 17 59 40 A 58
18 - 3 : 53 ‘ ar D 64
19 . B 56 42 B 61
- towe D 54 43 D 61
21 A 31 , 44 C 66
22 D 37 45 B 57
23 A ’ 44
4 ] )
Q.
oL v
' 4
® \ 1
- \Q'
A .
< ' e .
1,
. .
* Jtems relating to 1980 VISE syllabus core but being deleted from 1981 VISE syllabus core.
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C HEMTl(,I. answer sl;eet v

Name: | _ |
" Class or Group: . \ ' .
w.
" Date: ‘ . _
v .
Question No. Answer Question No Answer
v o ’ |
! ‘ 6 -
] D )

2 . ' ’ 27 )

4 ' . y 2

. S, PO ———, e e _ - A
12 . . _ N . 3. . :"k_

T . ) \.3{; /A §

T S BN BN S

1% . 9’
19 . a4 . S '
! ] B i \

20 | s T

n o | 46 | ,

22 ' 47

23 ' 48 _ ' \

2 | - 49

s . 25 N 50 .
. : - ) _.;-___{_"__,_._‘ ’
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R | = , Unit | ;

1-1 The nucleus of an lsotopc of. bcrylhum can be formed by thc following nuclear rcaumn.
1.1 o ' 4{H + 2n -» {Be
The mass of the beryllium nucleus would be - >
A greater than the mass of the protons and neutrons. -
. B less than the mass of the protons and ncutrons.
, \C equal to the mass of the protons-and neutrons.
o ' D equal to the mass of the protons, neutrons, and thg nuclear binding energy.

/{, .

-i The element niendelevium (Md) was ﬁrst lsolated by thc bombardmcnt of einsteinium atome (Es)
1.1 with u particles in the process L \

’ ’ Ce o 238Es+3He—»f8?Md+X ' |
E ;Tb\c\ particle represented\by X must be
A A pgoton. - C an electron.

B ' a neufron. D a hydrogen atom

N : !
' .

y . . ) . ‘

' l-3 lt is believed that in a supernova, iron nuclei break down according to the equation i
1.1 ' ' 3¢Fe — 13{He + 44n o ¢

~‘, . " Energy is required for this process.

As a result of this process, the mass of the system would . )

A depend on the conditions under which the reaction took place. C detrease.

B remain unchanged. } ' E D increase.
: . - _

. .

- " A4 -

/ ) , 1-4 For a nuclear fusion te occur, two mtcractmg nuclei must ) _ .
L1 exert no clectrostatic repulsions on each other.  -* e >

dcmonstratc a mutual electrostatic gttraction. . ~ i -

acquire sufficient kinetic energy to overcome m! electrostatic repulsion. ' .

undergo a mass increase which accouws for the energy necded to overcome: the net electro-

oDAa® >

! static rcpulsnons . Cot . . . ) .
1-8 The atomic number,of.an element is equal to ' -
1.1 A the number of protons plus ficutrons in a neutral atom of the element.
B the number of neutrons in a neutral atom of the element. '
C the number of electrons in a neutral atom of the element. . _
£ i D the weighted mean, of the isotopic masses of the clement. ;
. ’ } ’ ~ -° ]
- -1 Y146  An atom of rubidium 33Rb is ionized to yield the Rb* ion.
L1 In this ion, there are e '
T A - 85 neutrons. D 37 neutrops. t
1 B 85 clectrons, 7 . E 37 electrons. ' '
C 85 protons. _ F 37 protons. N
" The Australian Council for Educationat Research Limited. Radford House, Frtderick Slml lelhom Vic 312 ACERCHEMTICYEAR 12 Unit |
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t 17 ‘The characteristic wavelengths of light produced when sodium is placed ina flame can best be

1.2 ; _explained by the fact that
A whenexcited to any higher energy level, atoms emit energy in specific amounts, as the electrons
drop back to a lower energy level.
B when excited to any higher encrgflcvcl. atoms absorb only specific amounts of energy. winch
correspond to light of particular wavelengths.
) C atoms are only able to absorb cne‘r{;y in specific quantities.
‘ D after absorbing energy, atoms release a specific amount of energy dependmg on lhc amount
| of substance present.
\‘ Y18 Which one of the following statements best expresses the idea of the Pauh principle?
12 * A An orbital can never contain three or more electrons. =
\ B An orbital must ¢ontain two electrons. '
|‘ C An orbital may contain one electron. ' )
. b, D An orbital must always contain one or two electrong. ' .
\ i ’ 'y / ” .
" 1-9 An clement has atomic number 27. . - . r
. i 1.2 Its ground state electronic configuration is best expressed as :
x A 1s? 257 2p® 3s? 3p° 45 4p° 5s'. ' C 1s? 2s? 2p® 3s? 3p® 3d°.
B 1s? 257 2p° 3s? 3p® 4s? 4d° Ss'. "D 1s? 252.2p° 3s? 3p® 37 4s?
1-10  Which of the following electronic conﬁgur‘gions does not rcprcs)ent an atom in its lowest energy
1.2 state? . e _ _
) A 1s?2¢? 2p° . - CIs2s2pt 3t Iptast
B 1s? 25 2p° 3¢ 3p! C . D 1525 2p° 357 3p° 3 47 -
» . . .._ . '. '-.‘ S ;...-.\.. |
The following information refers to the next four items._ T ot
. . > | Corfsider the following elements labelled V, W X. YQnd Z. For each element the clectronu c.onhgpratlon
‘s lfsted in the table belqw _ : S o R :
’ Element Electronic-configuration ‘ Co :
N o 2 1s? 25% 2p° 35% 3p° 3d'° 4¢? 4p 6 41 53 5p 6s o
V' : w Is* 252 2p 35, 3p° 3d™ 4s? 4p . : S
. X - 1s? 252 2p° 382 3p 3d'0 As? 4p® 4d'° 44 55 5p° 5d° 65 _
‘ . Y , - 1s? 26* 2p° 3¢ 3p° 3d'0 452 4p® 4d'° 552 e
: z Is* 257 2p} 36 3p* 345" ' .
- N . R . \
1-11 Which clcmcnt belongs in the ﬁrst u:ansntwp scnes" T ¢ - i \.
1.2 A. V. B W '_c_x"_DY_'E__z-.j'
. ]' , ) o LY. - * } . ’ >
R : ; . \
: 1112 Wh:ch clement occurs in Group n? o
, 1.2 .AV'_ B ‘W CX D Y EZ
J1-13  Which cjement occurs in Group V? E
' 12 1. - AV B W - Cc.X ., DY - E Z
1-14 The number of orbitals in the f sub-shell is - o . S
121 A 2 ‘B S : C 7. D 14 ‘
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1-16

1-17

1-18

1-19

1-20

121

1-22

AT >

" A more than 6-0 x 10** atoms of '3C.

In the original de'vclopment of the pcfiodic table, Mendeleev placed the then known elements

in an order based on

known properties and atomic numbers.
known electronic structures and properties.
atomic masses and known properties.

the relative isotopic masses of the various known isotopes. '

\

cCAZE>

{
Lithium and sodium have similar physical and chcniicalﬂ properties.
This is best explained by the fact that both tlements
A arc metals. .
g have the same outer-shell electron configuration.
. have a law relative atomic mass.
D are in period 1 of the periodic table.

The Avogadro Constaﬁt is equal to

_the number of molecules in one mole of oxygen gas.

the number of atoms in 12 g of pure carbon.

the number of atoms in 16 g of '§O:

the number of clementary charges in one coulomb of charge.

The mole is used as a measure 8f amount of substance in chemistry.

In terms of which one of the following is it defined?

A volume of particles C number of particles
B size of particles '

-

D concentration of pamclcs

12g exactly of 12C contains 6-0 x 10?* atoms of '3C: Naturally occurring carbon contains
98 89% '¢C.and 1- 1% ‘8C by mass. Hence, exactly 12 g of naturally-oocurnng carbon would

contain . -

B fewer than 6-0 x 10?* atoms of '3C.

-

Chlorine atoms exist in two isotopic forms: $3Cl and $}Cl.

’

~

C atoms of '3C and '3C total/lihg 6-0 x 10,
D exactly 6-0 x 10? atoms of '¢C.

If it were possible to completely scparatc thcsc 1sotopcs, it would follq(v that, assummg that all

gases behaved ideally, /

A 1 mol of (ﬂCl); gas. would oocupy a grcatcr volume than 1 mol of {3CI); gas undcr the

hl

same conditions.
B ] g of $JCl.would contain more atoms.than 1 g of i’?Cl

,/ e

C 1 dm? of (}7Cl). gas would contain more molecules thar) ‘I "dm? of (?3Cl)z gas under the

samge conditions.

conditions. .

EAE .
'

"D 1dm®of (ﬂCl)zW ,p('ould havc a gmatcr mass than l 'dm* of (ﬁCl)z gas undcr the same \‘
. s | .

4

Thc ¢lement gallium has two isotopes of relauvc isptopic masses 68-95 and 70-95." Its relative

" atomic mass is 69-75. The percentage of isotope %Ga in nalnrally occurring gallium is .

A 40 - B 50. C 60 D 70.

e

E80

Naturally occurring boron consists of two 1sotopcs with the followmg a’pproxnmate pcrccntage

abundances.

YB  20% B 80% ,
The best a[{proxlmatc rclahvc -atomic mass of boron is
-A 10-0. B 10-2. - C 105

[3

10-8.

i of -(mlhn ‘educational establishment, without permission from tln publisher.
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1-23 A gaseous compound of nitrogen (4, 14) and oxygen (4, 16) 1s shown by expenment to

2.1 have a ‘relative molecular mass in the range of 50 to 100, and to contam a httle over 30%, mtrogen
by mass. )
The number of atoms of oxygen per molecule of the compound is
A 1P B 2 . C 3 D 4 .
1-24 The percentage, by '“}.:55~ of hydrogen in ammontum dichromate 2}NH4)2 Cr O0) s (giv*n
2.1 AN 14 H 1I;Cr 52:0 16) \
A I x4 < 100 ' ¢ I~ 4 ~2> 100
( : (l4f4)+(§2><2)i(16>~7) (l4+4)+(‘52x2)9116~Q“
- I x 4 x 2 < 100 D I > 4 x 100 - .
2014 1 4) 4 (2% 2+ (16 x7) S8 4 )y (52 x )1 (16 x 7Y
. . v
. ]--1-28 _Two vessels of equal volume contain helium gas (4,  4)and nitrogen gas (M, - 28) respectively.
2.1 The gas in each vessel is at the same temperature and pressure. : ' \
' When the gases in the two vessels are mixed, the percentage by mass of nitragen in the mixture is
-4 x 100, 4x|000 ' 14 % 100,, 28 x 100,
- = C Bhihhd/ - /
Awia . B e l4+4/ D 28 +4
'\ @ 4
. The following information refers to the next two questions.

A student had two flasks of identical volume.
[ He filled flask | with 1 mol of gas X (M, - 20) at a temperature of 400 K. and flask 2 with 2 mol of
gas Y (M, - 80) a\J0O K.

hY

1-26 The ratio, pressure of gas X: pressure of gas Y, is equal to c -

-

2,1 A 41 B 21 C 1l D I:2 . E 14

. | 1-27 The ratio, number of molecules in flask 1: number of molecules in flask 2, is equal to
o2l A 4l B 2:1. Cc 1L D I:2 E I}
N ' | 1-28 Oné mole of an ideal gas occupies ' : e ) )
' 2.0 | A 22-4dm? at 273 °C and 101 300 Pa pressure. -
: B - 44-8 dm® at 546 °C and 101 300 Pa pressure. . ‘ o
. C 22-4 dm? at 273 °C and 202 600 Pa pressure. . : -
D 44~8 dm? at 546 °C and 202 600 Ra pressure. :

. - - . -

' 1-529 A flask, M, contains | ‘mol of gas molecules at 250 K. .o
2.1, A flask, N, whose volurhe is the samg as flask M, contams 2 mol of gas molocules The pressure .

- in flask N, however, is the same as that in flask M. Y : Mo NG, ’

"This could bt exglained if the gas. in flask N )
had half the relative molecular mass of-the gas in ﬂask M.

: - A
1 B . was at a temperature of 125 K. - ~Ey : .
- was composed of diatomic molecules. -+ .
D

'had half as many molecules as the gas in flask- M.

1-30 If, at a fixed pressure, 2-20 g of a gas at 300 K occupies the same volume as 2-02 g of nitrogen

. 2.1 gas at 290 K, then the molar mass of this gas is (given 4, N = 14) ) .

Sy 4 220x 14 : ' 2:20 x 300 x 14 p 2X2:20 x 290 x 14
. 202 & 200 x 290 8 - 3702 x 300 . ¢
* 2 x72:20 x 14 y 2 x 220 x 300 x 14 '

S 202 & D 202 x 290 -°

3 a .: - . T . * . . R
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22

22

.2 %
- (4.3(1))

- .

22

.23

23

A

2-1

2-2

23

-

K

*A addjtion of hydrogen.

“Unit 2 *

/
i X .
. N

A quuction reaction may often involve the

B removal of hydrogen.

€ addition of hydrogen 10‘

D removal of hydrogen ion

\

In which of the following compounds does the underlined clement have an oxidation number

of +2?7 ~ ] . (
A Zn(OH) B CrO,Cl, C NO,; / D CH;OH
( . |
Concentrated sulfuric acid is able to act as an oxidising agent. | .

Which one of the follo;\{ing equations illustrates this ability?
A 2NaOH(aq) + H;SO4(aq) + Na;SO4(aq){t 2ZH20(1) -
B NaCi(s) + HaSO4(aq) - NaHSO4(aq) + (aq)

€ Zn(s) + 2H;S04(aq) — ZnSO4(aq) + 2H20(1) + SO2(g)

D 2NH;(g) + HaSO«(aq) -+ (NH4)2SO4(aq)

24 Which one or more of the following reactions of nitrogen oxides are redox rcaction§?‘

/

2-5 The pernrgnganate ion, Mn04, can ox.ldme HaS to elemc@tal sulfur aocordmg to thc following
—-. ‘equations: S

D N:;0; + H0 - 2HNO;
E 3NO — N;O + NO,

A 2NO + O; - 2NO;,
B 2NO; + H;0 - HNO; + HNO;
C -2NO; — N0, '

(2]

’ - -

Ed " ) , .

MnOs; + 8H*' + 5S¢~ — Mn?* + 4H20 ' (
H;S - S + 2H?Y + 2e”

—

When the redox reacuon occurs, the ratio of number of mole of MnQj reacting to number of

. mbdle of S produced is

A Ll B 1:2

%

i Y 5:2, E 2:5.

{ 26 Heptane burns in air according to the equation

..W_

CrH,4(1) + 110,(g) —~ 7CO2(g) + 8H20(g). -
What voluine of CO; is produced at STP, by the complctc ﬁnbusnon of 1- 0 g of heptanc?
AR =1; C=12) ° .
A 0 224d]n ' B l'-57dm3 . C 1.79dm® D 2-46 dm?®

1 27 A samplo of impure limestone had a mass of 10-0 g. When heated strongly, various volatile

materials were evolved, but the CO; componcnt was isolated and absorbed by passing it through

CaO which showed a mass increase of 2-

Based on these figures, he carbonate ion (CO} ) content in the limestone was
(given 4, Ca = 40, C & 12; O = 16)
A 2:2% B 22:0%

"C 300% D so~o%

The Australian Cobncil for Educational Research Limited, Radford House. Frederick Street, Hawthom, Vic. 3I22 — ACER CHEMTIC YBAR 12 — Uqll 2.
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2.8 '?'ie mass of anhydrous sodium carbonate required to make up exactly 2 dm* of 0-025 M solution
23 A, 2, C 12, 0 16 - .
A 2 x 0 025 »« (23 + 12 t [3 - 16]) g&. D 20025 x (|2 <23+ 12+ [3 ~ 106])g.
. Y 0-025 x (23»4‘!2_‘} (3 x 16) g. i ()-.025 x ([2 % 23]’& 12 + 3 x lbl)g
\ . ' -
2 = 0-025 - -
C @2y Bxwep® \J
1‘he following information refers to the next two items. "’ <3
2-45 g of pure potassium’ chlorate (KCIO;) was quantitatively dcmmposo& to produce potassium
chloride (KC) and oxygen. The potassium chloride was dissolved in water and treated with a 0- 2 M
snlvcr nitrate solution (AgNQO,) producing a prccnpnatc of silver chloride.
(A.N_: 14,0 L 16:K = 39:Cl = 35°5; Ag - 108)
29 The volume of oxygen released from 2-45 g of KCIO; at STP is ) a
23 A 0-02 x 22-4dm’, . C 004 x 22-4dm?,
‘ , & 003 x 22:4 dnr”. D 006 x 22-4 d’.

,‘ . . . i
' 2-10 - The volume of silver nitrate solution ncqunrod for the complete rcacuon of the potassmm chloride

. 5.3 _ solution is -
7

0-2% 1000 : . 0 0-2 x 1000
) . ," A 002 cm”. , . C 004 cm”.
‘g 0:02x 1000 p 0:02 1000

/ 0-2 N 0-4 )
o211 The volumc of 0-1 M H,;SO4 solution required to prcpam 5-62 g of hydratod iron (I11) sulphate

23 (M, = 562) from iron (III) oxide is’
A 10cm’. B 30cm’ C 100cm’. D 300 cm’. E ldm’.
i | 212, When 20 cm’/of 1 M BaCl, :solution“:s agded to 40 cm® of 2 M K;SO4 solution; the mass of the .
23 ’ BaSOﬁprecipigatc formed is (given 4, K = 39;S = 32; O = 16;\a = 137; Cl = 35 5)
. A 2-3g B 4.66¢g. C 932g. . fD 18-64 e

The following information refers to the next four items.  _
A solution is prepared by adding 250 cm® of 0-05 M Ba(OH), solution to 250 cm?® of a 0- 02 M solutlon

) _ of NaOH. |
° ST

2-13 The molarity of the solution with respect to the OH ™ ion is Y
2.3 A o~g_3JM. . B 0-04 M. C 006 M. D-007M. - E 0-I2M.
. 2* The molarity of the solution with respect to the Na* ion is P . '
2.3 A 0:005M.° B 001 M. C 0:02M. D 9-03M. ‘E 0-04M.
i 2-15 What would be the minimum volume of 0-05 M H,SQ4 required to precipitate the Ba?* io
2.3 from 50 cm?® of the solution as BaSO,? _ _
A 25cm? B 5(2 cm?® C 100cm’ D 25 gm’

N 6 50 cm’® of the solution required 60 cm® of an HCl solution for complete neutralization.
. 23" The molarity of the HCLwas CL .
" = A 0-03M. B 0-05M. C 0-06 M, D 0-l0M.  E 0-12M.

. / ‘ . ék . N :
/| 217 A student prepares a solution that has a pH of 8-8, The concentration of HsO" in the solutionk
3 A 8-8M. o ‘B 8x107*M. C 107°M. D IO"M N

The Awstralisn Council Yor Educational lnurch Limited. Radfotd House. Frederick Street, Hawthorn, Vic. 3122 — ACEBR CHEMTIC YEAR 13 — Unit 2.
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A

2-18 The sourness of a substanye is a reasonable guidc totts acidity  sourness increases with increasing
2.3 ’ acidity. )\ . “
—_ ) | If solution A was more sou% than solution B, then it 1s likely that
i A solution A was at a hi H than solution B.
' B solution A has more ()H\ tons in solution than solution B~
l ¢ solution A has a higher wl\ccntrauon of H, molecules than solution B.
f D solution A has a higher wn};\cntratlon of HO' ions than solution B.
| ‘ ' h\ >
"~ | 2-19° A student mratod an appm)umatc 2 M solution of acetic acd (¢ H, COOH) into a 25-0 cm
23 sample of 2:0 M NaOH. |
| _ The equation for the reaction is
© CH3;COOH + NaOH - H30 + CH, COONa.
The indicator used changes colour at a dﬁl of 7-3, while the pH of a 1 M solution of CHy COONa
p 1s 8-5. \ . \n' ; \
The equivalence point of the titration (the'point wher: equal moles of reactants have been added)
- will occur - ‘;0 . '
! A after the end point has been reached. .
| B before the end point is regached. -
‘ T C at exactly the same titre as the end point ’ T
| D either before or after the end point, but aliditional information is necessary to gecidc_ this.

t - \ . . . -
. 220 A mixture of nitrogen and hydrogen was allowed to achlev:EMnum at a canstant temperature.
. "Analysis showod’tgl;a‘t the mixture comtained 2-0ymol N3, 3-0 mol H; and 1-:0 mol NH;. The '
i - number of m@ of H; originally present wgs " \.\ - : : C oy

A 30r@x20. - . _CAQeGxlo. -
7 330+(,x20) o D 30+GxL0. . ”

-
\ =

2-21 Which one of the following proccdurw is not likely to increase the rate of reactioh of a gaseous
24 #+ system? - : :
' increasing the volyme of the system at constant tempcratl;_
increasing the temperature of the system at constant, volugne -
increasing the concentration of the reactants at constant femperature

increasing the pressure of the system at constant tempes; 'Jturc

*

Tcawe

‘ 2-22 If a catalyst is added to a revers{ble reaction at equlllbnulﬂ thcn/it alters the rate of
24 the forward reaction only. i1

the back reaction only. : //

both the forward and back reactions equally, f'f/ : ’

. the forward redction more than the rate of the back. reaction. 1
. , 'l'

’
CAaw >

\ .
2-23 In which ome or more of the following chemical equilibri

24 be shifted to the right by an increase in volume? /,,,

’ A CaCOs(s)==CaO(s) + COa(g) . € CiHla(®) + 03(g)<*3CO0a(g) + 4H20(g)
B 2HIQ=H® + 1O - D Clig)+3FlD=20Fse)

2-24 Nitrdjien reacts with hydrogen according to the cg" ation v / )

*2.4 , Na2(g) + 3Ha(8)=2NH(g) &
K for this reaction, at 475°C, is 0N010 M ~2 ! ¢ s
If, in such a systcm at equilibrium the concentration of NH; was 10-3 M, and the concentration
of Nz was 10™! M¥then the concentration of H; was
A IM. B 0-1M. C 0-01M. D 0-00M.. E 0-0001M.
I e e e e, T U AT ST - o,




24|

24

2.4
" (4.3¢i))

N\

-

* R ?

The following information refers to the next two items.

Carbon monoxide and chlorine react according to the cquati(:\
CO@) A ClLi(g). ~COCI(g) -

The forward reaction is exothermic, .

225

volume, then, when the new equilibrium is attained, o
A the concentration of CO will decrease.

B _the concentration of COCIs will decrease.

C the value of K will decrease

D the rate of reaction must remain unchanged. - .

pressure at canstant temperature, then, at the new-equwlibrium

A the concentration of CO will have decreased.

B the concentration of COCl; will have increased.
“C the value of K will increase. : T e

D the rate of reaction must remain unchanged. =~ 1

2-27
- equation below. , N -
N2(g) + 3Hi(g)<> 2 NHa(g)\_AH~ 92 kJ mol™!

-

Wh.ich one of the followjng prbcedurcs will shift the equilibrium 9Sition to the righi? .

decreasing the volume of the system .
increasing the temperature of the system -
introduction of an inert gaginto the system
addition of'a catalyst to the system
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A closed vessel &hth’ins nitrogen and hydrogen in equilibrium with NHj, as shown

. [
If a mixture of CO, Cl;. and COCI; at equilibrium at 1000 "C 1s cooled to 500 (" at constant

If the volume of an equilibrium mixtire of CO, Cl;, and COCl; is halved, by incrgasing the

by-the" -~

-
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The following information refers to the aext three ftems. o \

Some hydrogen and iodinc were placed in a scaled vessel and heated to 500 "C, where equilibrium was .

cstablished according to the equation

Hai(g) t L(g).~2HI(g)
The reattion is endothermic.

The mixture was then quickly coolad so that no further reaction took placg, and the equilibrium was
undisturbed. Some 1; was removed and replaced by an cqual amount of radwactive wdine, |,*
Equilibrium was then re-established at 500 °C.

»

228 pon re-establishment of the equilibrium mixture, the species present would be
H,, [*; HI*. C H,, 1;; HI, HI*
B H;; HI; ,*; HI*. D H;; 1. HI; ,*; HI*.

229 The volume of the container housing the cquilibﬁum mixture was then halved, while keeping
the temperature constant. ’

It would follow that
A the mass of 1,* would increase.

B the mass of 1,* would decrease.
C * the mass of HI would decrease.
the mass of 1; would increase.
E there would be no change in the rclative masses of the reactants and product.

'2-30 The volume of the container was then refurned to its original value and the tcmhcratum was
increased to 600 °C. )

It would follow that, compared to the original equilibrium situation,

A [HI*] and [1,*] would both increase. ' .

B (1) and [1,°] would both decrease. -

C JHIY would increase but (I;*] would decreasc.

D [HI*] would decrease but [1,*] would increase. . .
» E the reagents would remain unchanged.
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Transtormation ot encrqy by chemical reaction
Froduction of ¢lectrical enerqy by chemicalreaction
Chemical teactions driven by clectiical enerqy

v

/

e



. . N
/ Unit 3
| The following ‘hformntlon refe the next two itemn. - :
\ 150 cm® of water at 303 K was plifced in an iysulated fask. and the tgmperature measured at 20 second

intervals for 3 minutes. The results are shdwn_ on the graph below. After 60 seconds, 0-1 mole of the
compound NaX was added to.the water.

Room temperature was 293 K throughout the experiment.

15
307 ¢ v
temp 306 }.
mn '
flask 303 N
(K) " ~
) 301 '
. - . y
. 299 }
. -" A A - ' o A a T’
: 0 20 100 120 140 160 180

psed (seconds)

-

3-1 The solution process NaX(s) + aq — Na*(aq) + X (aq) is
32 A exothermic. . C endergonic. ‘
B endothermic. D thermoncutral. . .
: 3-2 The sign for AH in the above reaction is ‘
3.2 A negative, as the system graduplly gains heat from its surroundings.
B positive, as the water tends to gain energy. e
C positive, as the solid tends to lose energy to the water.
D negative, as fhe system produces heat which it gradually loses to it surroundings.

33 For theteaction Ha(g) + Xa(g) » 2HX(g) AH = —110KkJ

. 32 AH for the reaction HX(g) —» $Hz(g) + 4Xa(g) is
A —220kJ. C —55kJ. E +110kJ.
) B -—-110kJ. D +55kJ.
R S
" 3.4 For the reéaction HCI(an NaOH(aq) — NaCl(aq) + H;O(I) AH = —56 kJ mol™!
32 When 10 cm?® of 0-25 M HCI golution is reactod’ with 20 cm® of 0- 15 M NaOH solution, the hea
change occurring has the value
A 56J. C 3Ix56J. E .0-5%x561J).
B 5-5x56). - D 2:5x56J. .
| 3
3-8 The equation below reprcsonts"the solution of sodium thiosilphate in excess water.
32 ' Na3S:04(s) + aq — 2Na*(aq) + S:0% “(aq) AH = +7 15 kJ mol !
- When 0-010 mole of sodium thlosulphatc is dlssolvcd in 100 cm® of pure water in a thermally
. _ msulated container,
T A ' the water will become warmer due to the reaction.

B the water will remain at the same temperature but heat will be given off to the surroundings.’
, \ "C the water will become colder due to the reaction. .
- ) D the water will remain at the 3ame temperature but heat will be absorbed from the surroundmgs

-

I
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3.2
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32

39
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The combustion of the fuel gas butane (C4H,o) proceeds according to the equation
2C4H 0(g) + 130,(g) +8CO,(g) t+ 10H,O() AH 5760 kJ

The mass of butane (M,  58) which must be burned in order to produce 1-0 kJ of heat according
to the equation given is
A V0 ssy D 10 L2 ssy
5760 » 5760
ns_'.;a"-ox%“-_g.' N E§72‘39x|0x583
C 5760 x 2 x S8g. - B

Consider the following thermochemical equations. -
CaSO4(s) +gq—+Ca’*(aq) +:SOi "(aq)  AH=- 665k mol™"
“CaSO4 . SH20(8) + aq —+@®&a? *{aq) + SOF ~(aq) -+ SH,O(1) AH:'+) ‘7 kJ mol !

A mixture of solid CaSQ, and CaSO,.5H;0 was added to a volume of water in a thermally

insulated vessel, and nd ‘temperature change occurred. If the mixture contained 2- 0 mol of

CaSO,, the number of mole of aSO4. SH;0 present in the mixture was :

A 2.0 x'11-7 . C I x-11-7 o —
66-5 ) i’-0x66-5'

g 20x665 ’ 1 x 66-5 . .
11-7 ’ .

2:0 < I1-7° w’)

Which of the following reactions would be least likely to occur in the furnace of a fossil fuel',

power station?
A 2H; + O; -+ 2H,0
B C+ 0;,—-CO;

-C CH4‘ 4+ 20; - CO; + 2H,0
D 2CsH;s + 250; — 16CO; + 18H;0

<\

In Victoria, brown coal deposits will be able to supply the State’s electrical needs for many
years to come.

In a coal burning power station,
A all the chemical bond energy rcl!é\sed from the coal is converted into electrical energy.’
B all the heat encrgy released from the coal is converted into electrical energy.

- N

C all the chemical bond energy released from the coal is converted into cither clectncal or .

heat energy.
D all the heat energy released from the coal is converted into cither electrical or chemical
bond energy.

¢ ' - .
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The following dlngﬁu and data refers to the next four items. '

Fe’* { e -+Fe??

: } salt hndge Cu'' t2¢ +Cu

| //////////////////////

N

Fe?* t2¢" —Fe

\\\

Fe''(aq) Fa''(aq Cu*'(aq)
) S0} (aq) { S0; (eq)
/

beaker | . : beaker 11

" Concentrations are | M with respect to the ions listed.
3-10 For the above system® o
33 \ there will be no electron flow in the wire.
clectrons will flow in the wire from Cu to Pt.
clectrons will flow in the wire from Pt to Cu.

mSa®>

,\ 3-11 For the system 1llustratcd the cloctrodc polarity will be

33 A Pt positive, Cu negative. C Pt and Cu both at zero potcntlal
* B Pt negative, Cu positive. .

w

3-12 If a KNO; containing salt bridge was used in the above system, then,

EO

b- 0

EO

=077V ‘

0-4V

~-0-41V

~e

clectrons will flow through the salt bridge from the Cu®* (aq) solution to the Fe? * (aq) solution.
clectrons will flow through the salt bndgc from the Fe? *(aq) solution to the Cu? * (aq) solution.

33 A K* ions migrate into Beaker I, and are replaced in the salt bridge by Cu** ions from Beakcr IL

Beaker 11
€ K* ions migrate into Beaker I, and NO; ions mig_ratc into Beaker II.
v D K* ions migrate into Beaker II, and NOj ions migrate into Beaker 1.

.

313 If the platinum electrode is replaced by an iron clectrode, then
there will be no clectron flow in the wire.

electrons will flow in the wire from Cu to Fe.

clectrons will flow in the wire from Fe to Cu.

33

oas>

« . solution.

¥

solution.

3.14 When comparing galvanic oclls wnth eléctrolysis cells, it is true to say that

33| A the-anode is positive, and the cathode is negative in each case.
B reduction occurs at the negative electrode in a galvanic oell .
. C reduction occurs at the cathode jn both cases- - ‘-
. D oxidation occurs at the cathode in an electrolysiq cell.
The Australidh Council for Educational Research Limited, Rudford House, Frederick Street. Hawthorn, Vic. 3122 — ACER CHEMTIC YEAR 12 — Unit 3.
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B NO; ions migrate into Beaker I, and are replaced in the salt ‘bridge by SO%~ ions from

-~

clectrons will flow through the salt bridge from the Cu**(aq) solutnon to the Fe“(aq)

clectrons -will flow through the salt bndgc from the Fc"’(aq) solution to the Cu?*(aq)



The next two items refer to the following table of E° values. ' .
Bry +-2¢ —2Br E® 1087V
Cly +2¢ —»2C1° «- TE® -1-358V
CryO8 ~ + 14H"' 4 6¢ —2CP* + TH,0 E®=1-33V
I212¢ -21° FO 0-S535V
MoOgs +8H' + S5¢ -Mn?* 4 4H,0 E°. 1 491V

3-15 From this table, we would predict that

bromine molecules will be oxidised to bromide ions by a solutior{ containing todide tons.
dichromate ions will not oxidise iodide ions unless an acid solution ig present.

, permanganate ions will only réduce a chiorine solution in the presence of H* ions.

‘ / . . dichromate ions will reduce chlorine solutions, but 'not a solution of pcnqzllthganatc ions.

33

- Mol- - 2

| 3-16 The E° for the reaction 2NO; ™+ 10H* +8¢” -»N;O+5H,0 s 1-18 V.
33 This means that an acidic solution of NOs~ would be reduced by solutions.of
RV A ClI”orCP*, C Brorl . v
. B MnO,” or Cr0§ . : D MnO, orBr—.
o &
‘ i 3-17 Which one of the standard electrodes whose half cell reactions are given below would give the
x. 33 largest EMF when paired with a standard calomel electrode (E°~0-24 V)?
- A fFe*(ag)+e” —Fe**(aq) E°=40-77V
B Ni**(aq)+2¢™ —+Ni(s) . E°=043V
( C 2*(aq)+2¢~ —~Zn(s) . E°=—-0-76 V
. D Ag'(aq)+e” —Ag(s) : E°=+40-80V

318 Usc the fo_llowin‘g standard clectrode potentials to determine which of the species listed will be
33 | - reduced by hydrogct\ sulphide. -
. ‘ Clz+2¢ —-2C17 N\ E°=1-36 V
\ ’ Bry+2¢”—2Br~ 0 E'=1o1v %
Fe’* +e” —»Fc?* E°=0-71V
I;+2¢” —21° , E°=0-53 V.
.  S+2H*+2¢”—H)S E°=0-14¥
‘ . Fe** +2¢” —Fe E'~—-0-41V ’

A Cly, B, Fe**, I C Fe?* only
B Cl°,Br ,Fe**, ] D Feonly

N

\]

3-19 . Car batteries are of the lead-acid type. The overall reaction which occurs as the battery discharges is
33 \ - Pb(s)-+PbO,(s)r+ 4H* 4 250§~ +2Pb804 +2H,0
. _ In the recharging process, ' ’ )
the pH of the solution in the battery increases.
all Pb** ions in the battéry are oxidised to Pb** ions.
the lead plates in the battery dissolve s Pb** ions dre produced.
Pb?* ions are cither oxidised or reduded depending on the clectrode they are near.
» . ;! . 2

' )

~ Mol

' . Py

1
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}20 The giagram shows a simple primary cell (the Daniell cell) -

!
!
‘ ,33 I
!
i
! CuS0, # .
' aolution .
1 Cappm od 1‘:0 tu'’ (u Q0 14 V‘
| 2 '
: ( _ . E%o s, 020V .
. 1 Nt /
- PUTOUS pot .
» E’z0 2n \ 076V
<“~\\:—__‘//> . ' _ I
S InSO,
sotution ]~ one cyhindos
le - —(jlnss vmtfl
3 !

In this cell, the reactant involved at the cathode is '
A Qu“ B H,O0. . C Zn**. D SO} .

Yo | .

3-21 The nickel-cadmium cell commonly used in electronic calculators has as its overall cell reaction

33 . Ni;O5(s) + 3H20(1) + Cd(s?“éCd(OH)z(s)} 2Ni(OH),(s)
and has an EMF of 1-3 V. ' a
To recharge this cell it would be necessary to_ .
A apply a potential of 1-3 V across-the cell, with the Cd electrode connected to the positive

' terminal of the power source. ' ‘

.

' R B apply a potential of 1-3 V across the cell, with the Cd electrode connected to thc‘ncgativc
- terminal of the power source. _
. ‘ - - C apply a potential of more than 1-3V acrgss the cell, with the Cd elecpsode connected to thg
.+ ,positive terminal of the power source.
N ' D apply a potential of more than 1-3 V across the cell, with the Cd electrode connected to the
“ - " negative terminal of the power source.
R . . ) 3 .
| I 4
" ‘t‘
. . . \
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i 322 The diagram below shows a cross-section through A functioning H; O, fuel ceil.
33 ' 7

]

‘/..

|

/ cathode anode -

-

Which one or more of the following statements is correct?
The anode consists of a strip of platinum.

- Label X refers to a solution of_an electrolyte.
Label Y refers to the oxygen gas outlet.
Label Z refers to til'c"hydrogcn gas inlet. .

B eN-—IF 4

.‘
-

- . . N

323 Which oneof the following would be least likely to affect either the rate, or the type of reaction,

at a fully immersed electrode in an electrolysis cell?

increasing the area of the electrodes

varying the potc;ltial difference across the electrodes _ .
increasing the concentration of the electrolyte . o

‘ . . . increasing the volume of the solution to be electrolysed y

34

~

—_—
A= >

- il
Whiich of the following best identifies the cathode in an electrolytic cell? *

the electrode at which cations are discharged .
the electrode at which no gas can be evolved

the electrode at which OH ~ ions are produced
thel c_lectmdc‘at which reduction occurs

; 34

oAz »

L4 ‘ ~
— »

3-25 The numerical value of the Faraday Constant (F) is given as 96487.
This value represents '
A the number of}csuldmbcarried by 1 mokof charge.
the number of:electrons corresponding to I"'coulomb of charge.
the number of electrops corresponding to 1 mol of electric.charge.
the number of ions dfscharged by the passage of 1 mol of electrons.

34

B
C
D

N

~

.
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3-26 Electrolysis of a concentrated solution of «mdlum chloride 18 an important industrial process.
34 In this process, which uses a potential difference of 5 V,
N . A oxygen is produced at the anode and chlorine is produced at the cathode. \ ’
. B chlorine is produced at the anode and hydrogen is produced at the cathode. .
€ oxygen is produced at the anode and hydrogen is produced at the cathode.
D "OH ions are pr})duced at the anode and chlorine 1s produced at the cathode.
E chlorine is produced at the cathode and sodium is produced at the anode. .

'

. A3
3-27 The diagram shows an electrolysis cell for the extraction of aluminium metal.
34 ' .

1

. exhaust gas \\r a — '/mme hood . -
L carbon x

“anodes’

“trozen crust

[~ - L - - alumina dissolved In
““““““““““““ moiten cryolite . ®

aluminium

- outlet
S > D );;‘

moliten '
aluminium iron tank lined with carbon (-)

-

Which one of the following statements about this apparatus is correct?
A Carbon anodes are used because they are unreactive.
At the cathode, alumina is reduced to aluminium and chlorine.

B

C The aluminium must be continually removed so that it does not interfere with the carbon
cathode.

D

‘ | de Cryolite is, uspd as a solvent because alumina reacts preferentially at the eléctrodes.

£ w

. . .7 \/\ ‘.

* \
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3:28 The diagkam shows a simphticd representation of a commercial electrolysis cell the Nelson Cell

..
-+

vl
|
1

N

graphne

steel mesh "
anode

cathode

('

5
concentrated
bnfie

\ solution -
) \ \\
' asbestos )
diaphragm . —
‘ . Whtn this cell is Rcd in industry, the products are
: A chlonnc and oxygen. C chlorine, hydrogen and sodium hydroxide.

B chlorine and hydrogen. D sodium hydroxide and hydrogen. -

-~

329 In the electrolytic manufacture of tin plate, a sojution of K;Sn(OH)s is used as the electrolyte.
34 ! The mass of tin that would be deposited after electrolysis for 1 hour with a current’'of 0-3 A
would be (given F - 96487C mol™*'; 4,Sn - 118-69)

A03xll869. o Dq__s__ x 60 x 118-69 /
[ 796487 x 2 _ 796487 x 4 ‘ -
\ | g 0:3x060x 11869 g O3 % 60 x 96487
96487 x 2 2 x 118-69 _
"¢ 0:3x 60 x 60 x 118-69 p 03 60 x 60 x 96487
96487 x 2 4 x 118-69
A . 3-30 A student wishes to determine the Avogadro Constant by electrolysnng a solution of copper
34 sulfate.

Which one of the following quantities is not needed for his determination?

A :gnoioentration of the copper sulfate solution -
3 . - P
c . G

B
C the amount of electricity in coulomb passed through tye'eiectt;olyte
D

.~

[

14

L W~ < :

The Augtnlhn Council for Educational Rescarch Limited. Rudford}iouse Frcdcnclt ﬁtrecl Hawthorn, Vic M22  ACER CHEMTICY l-:h) Unu 3
TM: plge may notberepmduccd except for use within s school or si al establishment. without per from the publisher

. . 28

§ 4~



¢ UNIT4

—
A

4.2(1) The elements €, Si

4.200) Hydrides of €, Si 4

4.2(1ii) Covalent bonding in compounds of C and Si

4.2(iv) Chemistry of some oil and coal derivatives

4.2(v) Polymers

4.2(vi) Some molecules of biological importance

4.2(vil)  Oxides of C, Si
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4.2(n)

" 4.2(i)

4.2¢1)

4.2(ii)

PR

4-2

43

4-5

Unit 4

> v ‘

In the fractional dwstillation of crude oil,
molecules are sphit into smaller molecules. &
alkanes are converted to alkenes. »

hydrocarbons are separated ao&ﬁng to their boihing temperatures.
aromatic hydrocarbons are produ from alkancs. /"‘

~_ "

TCAE >

*

Over 50 %, of Bass Strait crude oil consists of fractions with a relative molecular mass of 150 or
‘more, yet 80 %, of the crude oil is converted to petrol, which contains fractions with relative
molecular masses of 120 or less.

This is achieved by

vacuum distillation of the heavy hydrocarbon fractions.
thermally or catalytically cracking the heavier hydrocarbon components.
hydrogenation of the undesired fractions. '

catalytic reforming of the heavy hydrocarbon fractions. ?

cA®>

A common feature of the alkanes is that they all have .
A the same empirical formula. C similar chemical propertics.
B the same molecular formula. . D similar relative molccular masses.

AY

\Y}

When a hydrocarbon was bumod in excess air, the volumes of water vapour and?.arbon dioxide,
gas produced were in the ratio 2:1.

If the volumes of both gases were measured at the same temperature and pressure thc hydrocarbon
could be -

A_ benzenc. . C cthylene (ethene). : &
B ecthane. . D mecthane. ‘ P

-

o

The major hydrocarbon constituent oﬂ)ﬂml is octane - (‘fﬁHw.fo thefollowing, the equation

4.2(1n) which correctly describes the complete combustion of octane in air is - /
: A 2CgHis +90,; = 16C + |8H30 C 2C3H|s t 250, -+ 16CO; ¢ 18H,0. . '
B 2CsHus + 170; - 16CO + 18H,0,, D 2CsHis +340; - 16CO; + 18H,0;.
) ' . N N
- = " 1 ] ¢ ) / Y
ve
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4-6 Which of the following pairs of molecular structures rcprc!xenl isomers? Sy . e
4.2(ii) ' T .
M
7~
A H H 0 H
T H | | H - H | | H
H C - C C
< S9N 0N I _n el ox |
C l 0 l C C | 0
d [
/ H H N / H M \
H H H H
B H H H H -
H | H | .- H | H | H
H c. | ¢ ' H C
oV _c e VeV
, c 4 ¢ | H l C | C ,
d ’
‘ / H | H an / H | H o \
R H H H H
C H H ' - H H
a | H | a | =\
T R e N -
- N SN 70N N N SN
c” | ¢ | H c {1~ Cc” | «
. d .
L : / H | H an /- 4*wH | H
Pl H c! "\ H
a s \
- \ . -
¢ \ -~ H
D 0 H ‘\ 0 H
| I | H Hy | . | H
- H c c | Ho e | w
N SN AN N LN SN 7
@ c” ) TeT ) e c 7 c
o y P H H \ sy \
H H H "\ H /
. \\ ‘
. \
1 ! Y
.\.
¥ 47 Which one of the following statclgents i8 consnstcm with the structure of silicon carbxdc? _
4.2(ii1) A It is covalently bonded because it is formed by subjcctmg carbon ahd silicon to vcry hlgh
temperatures. M) ") __ . _
B It has strong covalent bonds i in thrée dimensiqns. ) )
» C Ttisa layer Iattloe with each atom cowlcntly_joﬂded to thrqe other atoms -
D Each carbon, atom is covalently bonded to one other carbon atom.
:.:'.\:. j N . IW . ~N
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48 The addlnon of powdcrod graphite to a lock which has bccn sticking wnll often cause the key
4.2(1ii) to turn more easily. !
Graphite has this effect because
A cach carbon atom has already formed four bonds, and hence can form an unreactive film
over which metals can slide. '
B its infinite lattice structure i1s very hard and strong, enabling moving [mrls to shde over a
thin layer of graphite.
) _ C the tetrahedral arrangement of bonds around each carbon atom causes neighbouring wrbon
" atoms to slide past one another.
D the carbon atoms are bonded into two dimensional sheets which can slidé freely over one .
. anothcr ‘

¥

H . H

» ' C = C ° H
, 49 Butadiene—structural formaula / “\. / is a réactive chemical used
4.2(iii) | - . . H . ~C=c

9 ‘ cxlcnsnvcly in the production of syn‘lheuc rubber. )

It is often described as an funsaturated’ hydrocarbon because

A butadienc.molecules are unstable and react easily.

- B cach.butadiene molecule has two fewer hydrogen atoms than each butane tpélccule.
C cach cag'bo'n atom in butadiene has only three shared clectron pairs instead of four.

A

D  cach molecule of butadiene contains at least on® double bond. oy
’ ' L

410 The vapour above a candle which has just been cxtmgulshed contams hydrocarbqns which.are

4.2(iv) | - gases at room tcmpcraturc !
The process leading to the formation of these compounds is best described as
A distillation. ‘ o C cracking. .
B vaporization. ! D reforming. . - .
. 411 Ethylene may be obtained from crude oil by . co -
. 4.2(iv) | A scparating out the lighter components by fractional distillation.
, X B .separating out the heavier components by fractional distillation,

C catalytic cracking of thc ctude. pil followed by distillation.
D catalytlc reforming 9f the crudc onl followed by dstillation.

b s . ' . ;"

. L 9
4-12 Ethylene rcacts with water to produce ethanol according to the equation
v 4.2(1v) - o C;Hs +H 0~ C;HsOH . ,
L _ .
This reaction is dcscnbed as S 3 _ 5 5
A a condensation reaction; . - C an acid-base reaction. '
" ~ B a substitution reaction. , D an addition reaction.
- . , N ' .
: T *
- ‘ 1 , , R LY
' [ 1 ' A ) N ’ ,
i) . e N " : ey ) . . 3
' oy ) — * LI ’
. : - !
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4.2(iv)

-

4-13 For many ycars chemists used the following structure to represent the benzene umlcculc

P H
-H H
i 4
H H
H

This structure is unsatisfactory because ~

A in some benzene molecules the double bonds arc adjacent to one another.

B ahlgh benzeng molecule actually has six equivalent double bonds.

C  two electrons from each double bond are actyally shared with the other four carbon atoms.
D the carbon atoms arc arranged in a circle, and not in a_ h}:xagon. as lhis structure suggests.

{ .
4-14 Which onc of the following structural formulac represents a scgmcnl of a polythene

- (poly(ethylene)) 1 molcculc? ) _ :
CH, CH, ~  CH, CH, CH, €H,
| | | | | |
A C ==t (¢ =— ? — ¢ — C == C
I - | . | " ¢
Y, H H H JH H H o)
. ) ~
"B..C = — ¢ & ¢ — ¢ ==
| | | - A o |
H H . H H H
. oS .
-~y ’/f
¢ \
) . | |
CcC...C = C — C = C = = C
- ' | . | ’ |
H - H H
H " H “H Ho o« H H -
| | [ | | \ )
D C == C = (C o= ( == C === C o .
| | | | | | .
H H H . H Y H H -

.
-

4-15 In the production of beer, yeast cells are added to a mlxture of hops and barlcy
The purpose of the yeast is to . :
A convert sugar, derived from barley, into ca/rbon dioxide and wat?lhus giving beer its

- ¢

effervescent nature.
~ convert chemitals in hops into small proteins, giving beer a nutrient value -

B
C break-down starch, from the barley. into glucose and carbon dnomdc giving beer a high
energy confent. . :

« D »convert sugar, derived frbm basley, mto cthanol, gnvmg beer its alcoholic nature.

’ ~ . 416 Which of the followmg would not be a soufce of carbon dloxldc? " )
o 4vi) A _fermentation of sugar to alcohols ) <
S . B photosynthesis - -
S - € -the production of é_a_!_cjupm oXide from limestone - .
L ~"D. the burning of fossil fuels - - - e
L T ST
A - S - N S



4.2(vi) |

4.2(vi)

4.2(vi)

. 4.2(vi)

4-17 The molecule CHyCH(NH;YCOOH is an example of
A a protein. C a peptide.
B an amino acid. : D a nucleic acid.

4-18 A charactenstic of enzymes is that

A they increase the rate of any chemical reaction in a living system.

B ihey gre much more reactive than protein molecules.

C they function best in neutral solutions.

D thty specifically catalyze particular chemical reactions. -

419 The poptide link is the group of atoms which bond amino acids into protcins.
« A structural representation of the peptide link is

o - Q-0
i - :
A H;N -C C ~-NH--C -
» * \
- O-H
o .
Y -

B —-NH-C’ 0 D ~-NH-O-C:> -

\ | ~

a

420 A biblogist isolated a high molecular mass chemical from some living tissue. He found that it
™ contained the elements carbon, nitrogen, _hydrogen, and oxygen, that it was msolublc at high
and low pH, and that it was made up of numerous sub-units.

~ Further investigations would probably show that -
" A the sub-units are identical. .
B ‘the sub-units are separable by hydrolysAis.
C the sub-ynits are linked by carbon—carbon single bonds.
D the‘sub-units become negatively charged at low pH.

’

421 Which one of the following groups contains the formula of a substance Which is unlikely to be

4.2(vi) found in large organisms? :
. A COz; Oz; CoHu(j - C COz; NH;; SiO, . -
. B H,0; CO;; NaCl D O;; (NH3)CO; H;0
LY
) 4-22 - People intent on suicide may lock themselves in a confined space, and allow fumes from an
4.2(vii) internal combustion engine to fill the space.
High exhaust fume concentrations lead to death because
. A carbon monoxide combines more extensively with haemoglobin than does oxygen, thus
~N- starving the tissues of oxygen.
' ‘ B increased exhaust fume concentrations greatly lower the oxygen concentration in the air,
causing death by asphyxiation.
C carbon dioxide dissolves in blood forming carbonic acid, causing death by acidosis.
A + D carben mohoxide and carbon dioxide dissolve more readily in blood than does oxygen,
causing oxygen starvation in the tissqes. \\
423 ST which of the following processes does CO; not play an imporiant role? i
42(vii) | = A photosynthesis - ) C respiration »
B combustion of hydrocarbons D petroleum refining
T o S A e s o e o A e gk
. . B - =
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4.2(vii) |

|

|

428
4.2(vii) : '

|

|

|

i

|

|

i .

§

; 420

4-27
4.2(vii)

428

‘ 4.2(vii)

4-29
4.2(vii)

430
4.2(vii)

.

In order to make bread dough rise. a baker may use flour contaming added chemicals
Which one of the following could be satisfactorilv used by the buker?
A Na,CO, ; ¢ CaCO,

B NaHCO, D Ca(HCOy),

’

Most buildings constructed of quarnied hmestone show detentoration atter a few years

A possible explanatioh of this phenomenon 1s that

A water rencts with calcium carbonate releasing carbon dioxide and leaving g deposit of brittle
‘calcium hydrogen carbonate.

B carbon dioxide reacts with calcium oxide unpunnc‘e n himestone, to produce reactive hydmgt n
carbonate ions.

C water comhines with atmospheric carbon dioxide. forming carbonic acid. which, in turh.
reacts with calcium carbonate to form soluble calcium hydrogen carbonate.

D water combines with calcium carbonate to form the strong base calcium .hydroxidc‘ whigh

reacts with acidic impurities in the limestone.
~—"""

Silane will burn spontaneously in air, yet methane has to be fignitcd.d,

This difference can be attributed to

A Si-H bonds being stronger than C H bonds and SiO; being more stable than CO;.
B Si-H bon(_is being weaker than C H bonds and SiO; being more stable than CO,;.
C Si-H bonds being stronger than C--H bonds and SiO; being less stable than CO,.
D Si-H bonds being weaker than C-H bonds and SiO; being less stable than CO,.

-

Silica (Si0;) ogeurs nat_urail){ in three crystalline forms. -
-Each of these forms U

A has a crystal structure identical to each of the other forms.

B has the atoms arranged in a covalent network lattice.

C has physical properties identical to each of the other forms.

D has each silicon atom bonded to foux oxyen atoms and vice versa.
Which of the following is not a- property of glass?

A Glass softens gradually over a range of temperatures.

B The brittleness of glass is independent of the rate of coolmg
C Gilass crystallizes only slowly at room temperature.

D / Solid glass shows some of the properties of & liquid.

Clays are produced by

the dissolving of silicate minerals in rain water.

the weathering of sand grains containing silica. -

the reaction between silica-containing quartz and bicarbonate ion in the soil.

the sticking together of small particles formed by the breakdown of silicate minergls.

: . v

In the manufact,ufe of ceramics, the reason for the high firing temperature of\hc clay is to”

CHw>

A soften the mixture as a preparation for pouring into moulds.
B. drive off the water of crystallization in order to increase the strength of the Yonic bonding. «
C increase the rate of particle diffusion, to ensure a regular crystal lattice.

D enable the particles prcscnt to fuse together to form a solid, coherent mass.
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The clements NP

Amimonia and phosphine .

Oxides of nitrogen and phosphorus

The role of nittogen and phosphorus in living systeins

temiae

~

4]



Unit § - .

‘
The next three itemn refer to the following diagram of a plant producing phosphorus.
r'd . ) ‘

l ' <--—— wily \

granulated nuxture of
. calcium phosphate
sand and coke .

. aloctiostatic N
pracipntatae

"I:"n‘
‘|__‘””‘\\\\ w

—p ]

phaspharus
vapour and CO

congenser

‘ . 1 fue -
* - 460 bricks '

¥ - carbon
glactiode

pump

-— -

.’/ . .

molt L £
sihicate sla
) . S!* - .
» . . ¢ . “ '1‘\

5-1 The purpose of the coke is to -

oxidise PO}~ ‘ions from calcjum phosphate to P4 molecules.
oxidise SiO; from sand to SiO}~ ions.

reduce P4Oyo molecules formed in the furnace to P4 molecules.

reduce atmospheric O, to CO, which acts as an inert atmosphere.
N

. 4.3()

Tvaws»>

. S5-2 The purpose of the carbon clectrodes is to
4.3(1) A reduce the PO3 ~ ions to P4. and oxtdise SiO; to SiOf .
‘ ‘ -B "roducc PO~ ions to Py, and oxidise carbon to CO. . _ ' *
: C electrdstatlcally attract the rholten slhcatéslag to the bottom.
D allow current to pass through the mlxmre, thercby generating heat.

5-3 The phosphorus is initially produced in the plant in the form(s) of
-4.3(i) A red phosphorus. C black phdsphorus. . .
B white phosphorus. . D a mixture of more than one allotrope of phosphorus.

- ®-

34 There are 3 main allotropes of phosphorus.

4.36) Which one of the following statements about the allotropes is correct ?

A &n cach allotrope, the 15 electrons in each phosphorus atom are arranged in 3 orbitals.

B The chemical properties of each allotrope are identical, although the physical properties dlﬂ‘er
C In cach allotrope, the phosphorus atoms have 5 valence electrons.

. D The allotropes have different physncal and chemical properties, although the arrangement of
. bonds within each allotrope is identical. -
A@MTIC YEAR 12 — Unit §
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8.8 In which of the following compounds does phosphorus show the lowest oxidaton state?
4.}(1) A PH.Br C Pk, : E  Cay(POu);

(2.2) B POBr, D Pl
\‘:

56 Whicly one or more of the following statements describe(s) a role of atmosphernce mtrogen?
10 18 the immediate source of the nitrates required by plants.

4.301) A
B It is oxidised to NO, at the temperature of a lightning flash
C 1t prevents excessive rates of combustion in systems exposed to the atmosphere.
D It is converted to HNQO;, and NHj at the temperature of a lightning flash.
87 Atmospheric fixation of nitrogen occurs in lightning tlashes according to the equation (\\
4.3() 1 Na(g) + Oa(g)-"2NO(p) '
(2.4) For this reaction K — 10 ' at 25°C, and § x 10~? at 3000 °C.

The differing K vajues indicate that

the rate of NO formation is much greater at 3000 °C than at 25 °C. :
there will be a greater rutio of reactants to-products at-3000 °C than at 25 'C. -
the reaction is exothermic. .

the decompositio:\' of NO gives products with a heat content less than that of NO.

*

CAHA X >

The next two items i'efer to the flow diagram below for the Haber Process.

~
COMpressor convertor | retrigerator F— NH,

X
Y ———

. S8 The gases X and Y are .
4.3(n) A airand h_ydrogcn. ) C air and nitrogen.
B hydrogen and nitrogen. > D nitrogen and steam.

5-9 In thc compressor, the pressure of the incoming gases is mcreasod in order to
‘\ 4.3(n) _ A facnhtatc the disgociation of reactant molecules.
: B incfease thc yield of ‘ammonia being formed in the compressor.
C force the equilibrium position to the right for the reaction in the converter.
D_eliminate the need for a catalyst.
4 . 4 Yon
. 5.10 The commercial production of ammonia is represented by the equation
o 4.3(i) , 4 Nafg) + IHy(g)>2NHj(g) AH = -93 kJ mol"* _ .
K Q4 | The reaction conditions may be adjusted so that . '
_ A increasing the temperature allows the forward reaction to proceed to a greater extent.
B lowering the pressure allows the forward reaction to proceed to a greater extent..
C any change in the rate of ‘the forward rcacui)y( compensated by an equal change to the
p ‘ratc of the back reaction.
D ' the rate of the forward rfmﬂctlon is fast enough to partially com&sat(for its small extent.

\

~
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4.3(ii)

4.3(i1)

4.
® i\

o
""“h‘

¥

4.3(ii),

4.3(iii)

_ 4.3(iii)

~ 4.3(iii)

"“«

‘ \\1

4.3(iii)

$11 Ammonia has a boiling temperature of 13 °C. .
The boiling temperature of phasphine (PHy) will be

A higher than - 33 °C, because phosphine molecules contain more clectrons than ammonia
molecules. ’

B lower than - 33 °C, because the bond polarity in phosphine is much less than that inammonia.

C higher than 33 °C, because the hydrogen bonds between phosphine molecules are stronger
than those between ammohia molecules.

D lower than - 33 °C, because P-H bonds arc strongek than N- H bonds.

5-12 Which one of the following expressions will have thf lowest equilibrium constant at room
temperature and atmospheric pressure?

NHj(g) + aq.*NHs(aq)

NH;(aq)+ H,0(1). *NH{(aq) + OH (aq) . ,
NHi(aq) + H20(1).*NH3(aq) + H;0" (aq) '

Ag’ (aq) 1 2NHs(aq) “Ag(NHy)] (aq)

=AZ >

813 If a saturated solution of copper hydroxide in cquilibrium with excess solid was maintained at a
constant temperature, which of the - following would cause additional copper hydroxide to
dissolve? :

. A \evaporation of half the water

B addition of solid Cu(OH),

C addition of sohd NaOH
D addition of NH; solution’

L}

814 Sil{er chioride is virtually insoluble in water, yet significant amounts dissolve in 2 M ammonia
solution.
The principle reaction involved in the djssolution of AgCl is R
the reaction of NH{ ions withCl~ ions to form soluble NH,Cl.
the removal of Ag* ions from solution as Ag(OH); complex ions.
the reaction of Ag* ions with OH ™ ions to form soluble AgOH.

the removal of Ag* ions from solution as Ag(NH;)3 complex ions.

T awE >

515 Which of the following oxides of nitrogen cannot exist? .
A NO, B NO . C N0, D N;Oq E N;O;

.

516 Which ome of the following oxidmw with water. to form an acidic solution?
A NO B N0, C N0, D P.Os " E POy

-

8.17 The acid anhydride of nitrous acid is
A N;O. B N;O;. C NyOs. \ D HNO;.

518 A student claimed that he had prepared a jar containing only NO, gas in his school laboratory,

by reacting copper with concentrated nitric acid at room temperature.

His claim is likely to be, lscorrect because

A NO; is completely converted to NO at room tcmpcraturc

B NO, exists in an equilibrium mixture with N;Os, with the latte@redominating at room
temperature.

C NO; is present in an equilibrium mixture with NO, with the latter predominating at room
temperature. ’

D NO; exists in an equilibrium mixture with N2O, with the latter predominating at room

" temperature. .. | . .

-

“\,] The Australian Council for Educational Reseerch Limited, Radford House. Frederick Slm! Hawthom Vic 122  ACBR CHEMTIC YEAR 12 Unit$. -
Tﬂl page may not h reproduced, except for use within a choo! or similer educati hmyu. witho permisgion from the publhher P

SRR 1 R '



o - a
, .. .

_ 519 ~Whith of the foll*ng spegies will be present in the greatest concentration when NO,
" 4.3(iit) i through cold wat

{ \ ) A H,O (aq) B HN();(aq) C NO,(aq) D H
'] ANN I ' '
AN x
£20°\Jf a car engige was tuned to admit more air into the combustion chambers, then which of the
4.30n) | . following changes in the composition of the exhaust gases would be expected? '
b v A NO, emissions would be halted.
B Thc amount of unburnt hydmcarbon would mcrcusc
C Thc ampount of CO; would inérease. N !
D The amount of CO would increase. ' .
e ’\\ A
521 Which one or more of the following statements concerning the Ostwald Process is incorrect?
4.3(ini) A’ The production of nitric acid from ammonia involves a process of oxidation. '
B The conversion of ammonia to nitrogen oxide requires a catalyst. " .
) _ - C Nitrogen oxide is heated to a high tempegature to speed yp its conveTsion to nnrogen dioxide.
’ : . D The reaction of nitrogen dloxndc with water produces a mixture of nitrous and nitric acids.
> b »
. ) _ S . .
£.22 Addition of excess cold water to phosphorus (I11) oxide produces ‘
4.3(iii) \—\A a ncutral solution. _ . C H;PO;. _
B H,PO.. D a mixture of H3PO; and H3PO.. - . s

~
. %

' 523 Many chemical processes involve the use of a dehydrating agent- a chemical which, absorbs
4,3(11i) water from itg surroundings.

An example of the reaction of such a chemical 1s

A the conversion of PO, to P4O;o and H3PO;, by reaction with water.

~

B the conversibmef P.O;o to HyPO; and H3POy, by reaction with water. !
. /Jz: C the conversion of P40, to H3POy4, by reaction with water. .
N {he ’conversion of P4O¢ 10 H3PO,4 by reaction with water. - ) : ' -
. . | 524 , Watson and Crick proposed a structure for the DNA molecule, consisting of two chains wrapped
4.3(iv) around each other in a double helix. .
\ The two Tthains are held together by . . \L .

A dispersion forces between adjacent bases.
. B cqvalent bonds between adjacent bases.

b C hydrogen bonds betiveen adjacent bases.
D peptide linkages between adjacent bases.

) : -
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. |23 A build-up of nitrogen-containing waste products in the human body would lead toiliness and
4.3(iv) eventual death. '
Which of the following structures is most likely to represent a major human nitrogen-containing
> excretion product? ~ p
L ]
H ‘ H ~ P H
A | ( /D‘
c 0 |
" N e ' N > c
D) 71w \’ C . -~
( H 0 ~ | “
H C
R
. “"H . N .
| '
» -
- I - X \L‘ ..'. -
. B H D 0 i
{ | I
N C
rd P
H™ [\ -H — ! N — H
( « H 7 | I
H H
\ ¥
: P 4
=,
. &
L~ NOS ~— ) NOZ B ’ ‘-

. 526
oL 43(w)

N | sm
-4.3(iv)
' QY| -
] 528
T 33(v)

<

* A the action of nitrogen fixing bacteri

L}

Which one of the following phenomena gould not be involved in this part of the cycle?
C._ clectrical discharge
. D the action of denitrifying bacteria

B- high temperature combustion

Which of the following lists all the xldatlon states shown by nitrogen in this part of the nitrogen

cyclo? . .
A =3 05 +1; 437 - ©C0; +2i b4y +S J
+2; +3 O D 0; +3; +4; +5

B. —3; +1;

——

In which of the followmg ways-do. most plants obtain the mtrogen they require for their metabolic
processes? .

A by taking up nitrate ions from the sonl through the roots

B by taking up ammonium ions, produced by denitrifying bacteria. lhrough the rdbts
€ by absorbing, thtough the roots, amino acids from the remains of dead organisms

D by absorbing nitrogen dlrcctly from the atmosphcre -
ACER CHEMTIC YPAK 12 -
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1529 Ammonium sulphate is used as a fertiliser becausc )

/ 4.3(iv) A .it acts as a source of NH} ions which can be used by plantg as a source of nitrogen
for amino acids.

B it aids in the eutrophication of soils.
C the NH{} ions are easily oxidised to NO; for incorporation into cellulose.
. D - hydrol}sqs within the plant to provide a source of HyO' ions for amino acid prf)duclion.

~

. v .

~
530 * After placing large amounts of fertilizer on a paddock a farmer was surprised to find that the

4.3(iv) fish in an adjaccnt pond wWerg dyings

" The best explanation of this phenomenon is that_’

. A the fertilizers act as a poison on fresh-water animals. .
! B the resulting rapid grow\o{:rcsh -water plants has removed most “of the avmfblc oxygen

Y

“r

from the pond.

C the subsequent growth of fresh-water plants has rcmoved all the available fnmqrals fromr
the pond.

— e o D thc‘aq_cumulauon of mtrogcnous compounds in solution rcndmthcpondunﬁt for animal

® / - -
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UNIT 6

. .
Conungrcial sources of Q3, S, metals
The elements O, Srmetals

Dircct tormation of oxides from metals
Qxides of sulfur; sulfuric adid

Water :
Hydrogen peroxlde
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* 440
4.4(i)

4.4(1)

: . 4.4(1)

4.4(1)

4.4(1)

. Y a.46)

4.4(i)

4.4(1)

6-1

6-2

6-3

6-5

67

6-9

"B Fe;04, FeO, Fe;05. D Fe,0;, Fe;04, FeO. .

Unit 6

Oxygen 1s gbHtined from hqud an by . .
A catalytic oxidation. C catalytic cracking.
B [fractional distillation. D clectrolytic decomposition. A
Metals are prepared commercially by extraction from their ores. A major constituent of a
commercially extractable ore would be -
A _UF,. . B FeO. C AgNO,;. D PbS. E TiOs.

40" .
The alkaline carth metals occur naturally as |
A . metal halides. C metal sulfides. ,

B metal oxides. . D frec metals. “

In the blast furnace,.iron oxides are reduced to metallic iron.

The reducing agent is . \l .
A air. C SiO,;. E CO;! .

B coke. D limestone. ¢« F CO.

Haematite is reduced in the blast furnace to iron metal. Successive oxides occurring in this

process could be represented as | . * -
A FCO, FC103, FC;O;. C FCzOg, FCO, FC;O;.

Which od the following processes would not occur in a blast furnace?
A Coke is added as a source of carbon monoxide.

B Carboefmonoxide reduces Fe,0; to Fe. gj

C Impurities in the ore combine with carbon monoxide to form a slag. .
D The molten pig iron collects at the bottom of }hc furnace.

t
Copper that is 992/ pureys produced by heating concentrated CuS ore with air in an electric
furnace. Similar treatment of FeS ore generally yiclds an oxide rather than metallic iron. &

The best explanation of this is t L K
A iron is more readily oxidized than copper, in air. “\

B iron is more difficult to oxidize than .copper, in air.

C iron(Il) is more difficult to reduce than copper(l). -

D iran(l1) is more difficult to oxidize than cdpper(l).

<

When a copper sulfide ore is roasted to produce copper, the major gaseous product of the

_ roasting process is

A S0,. B SO}.' C Ss. "D CO. E CO,. .

It is predicted that more energy is required per mole in the refining of molten alumina than in

the refining of molten iron ore because ' . :

A the refining of alumina is an electrochemical process, whereas that of iron ore is a thermal
process. . - T

B alumina has a much higher melting temperature than iron ore.

.C alumina is more difficult to reduce to aluminium than iron oxide is to iron.

D aluminium has a much higher melting temperature than iron.
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6-10 Which of the following is not a step in the industrial production of retined copper?
4.4(1) ! A the flotation of a copper ore
B the roasting of copper sulfide ores
C the heating of a mixture of copper oxide and coke in a furnace
D the clectrolysis, using a copper anode, of an acidified copper sulfate solution

6-11 In which of the following afterngtives are motals listed in order of increasing ease of extraction

4.4(1) from their ores?
A Fe, Al, Cu D Cu, Al Fc
B Al Fe Cu E Cu, Fe, Al )
C Al Cuy, Fe ' :

6-12 In the refining of copper, the electrolyte used is acidified copper sulfate, whereas in the refining

4 .4(i) of alumil_lium the electrolyte is molten cryolitc (NasAlF,) in which alumina (Al;O3) has been
34 | dissolved.
| - The reason for the use of different clectrolytes is that
; i =~ A AP* ions do not dissolve in water, whereas Cu®*"idns do dissolve in water.
. B AI’* ions can only be rcduoed at high temperature, whercas Cu’?’ ions are reduced at low
temperatures. '
C AP’ ions are not reduced nh aqueous solutions, whereas Cu?* ions are reduced in aqueous
solutions.

D AP* ions react to form Al(H;O0)** complex ions in aqueous solution, whercas Cu®* ions
do not form similar complex ions.

r
6-13 Sulfur can exist i séveral structural forms at room temperature. 5
- . 4.4(i) These forms are known as ’
A 'allotropcs. C isomers. . .
B homologues. 7 D isotopes. ‘
s \
6-14 An unusual property of sulfur is that, when it is heated beyond its mcltmg temperature, its
4.4(i1) viscosity first increases before decreasing.
N\ . A possible explanation for this is that h
. ' _ A sulfur atoms are arranged in rings which become entangled at moderate temperatures.
‘ . B the increase in temperature causes the chains of sulfur atoms to break up; thus incrbasing

the number of molecules present.
C as the temperature increases, the sulfur rings first break .up to form long chains, whxch

themselves break up on further heating. : . ' -l
D as the temperature increases, the sulfur chains form. larger and largcr rings, which,gradually
- _becomc entangled. .
. ﬁ) -
6-% The set of elements which characteristically form coloured compounds anJ show a number of
4.4(ii) " oxidation states are Lt
A alkali metals. * o ' C metals occurring in period 3.
" B alkaline earth.metals. D transition metals. ~
’
- 6-16 Brass is an alloy formed by ¢ombmmg : '
:4.4(ii) A copper and tin. 7 _ -\\ D tin and lead. ‘

B , copper and zinc. I \ E- copper and lead. ’

C zinc and tin. .
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4.4(i)

4.4(iii)

Mg 19

. 4.4(i)

6-17 Steel is an alloy of iron and carbon.
The reason that carbon is present in steels is to
A intrease haramrlnd tensile strength.
B mcrease ductlhty and ablhty to be welded.

C increase electrical conductivity.
D reduce the rate of corrosion.’

The following information refers to the next three items.

The underground pipeline bringing natural gas from Gippsland to Melbourne must pass through salty

marshlands. lron pipes are particularly susceptible to corrosion in the environment.
-7 1 i .\
<
The overall corrosion reaction involves
reduction of the iron.
reaction of the iron with the dissolved salt.
reaction of the iron with the dissolved oxygen.

rcactlon of the iron wnth acid from dissolved carbon dioxide.

6-18

cAas>

The corrosion process occurs in sewcral steps.
Which of the following is mot likely to be occurring as the iron corrodes?

o “jy A Fet0a+2H;0-Fe'" { 4OH
’ B 4F¢** + O; + 2H,0 + 80H ~— 4R(OH); R
v C 2Fe¢(OH); = Fe;03.2H,0 + H,0 _ ’
D 4Fc(OH)s — 4Fe(OH); + O; +2H,0 .
6-20 By referring to the E° values below, select which one of the following methods would be Tcast
4 4(iii) successful in reducing the corrosion of the iron.
‘ ) E%ko  ke=—0-44V; E%v:.cv =+0-34V; Eoz.'z-—-076V :
. ae " A completely plating the pipes with a coatmg of zinc ¢
‘ B attaching a piece of buried zinc metal to the pipe with an iron wire :
’ ‘C completely plating the pipes with a coating of copper ‘.
D attaching a picce of buried copp?r metal to the pipe with an iron wire
) . ) N 3 ] )q
l 6-21 Freshly prepared aluminium filings react more vigorously with water than .do freshly prcpared
. _ 4.4(ii1) iron filings, yet pots and pans are more likely to be made of aluminium thap iron.
*This is because . A
. A’ aluminium is less likely to react than iron. ' -
' B iron rapidly forms an oxide coating, whereas aluminium forms such a coating only slowly.
C aluminium is covcred by a umform protective oxide film, wherecas iron does not form such
a uniform film.
. D- alut_mmum is not oxidized as rapidly, at high tcm?)eraturcs. as is iron.
e
6-22 Which une of the following altcmatlva lists sulfur compounds in ordcr of increasing oxidation
4.4(iva) | number of sulfur? ’
(22) A . S st SO;. 303 C H:S; S; S_Oz; H1803.
= B S; SO;; HaSOs; H3S0;4. D H;S:S; SQ;; SO;. &
i 6-23 -The ‘contact’ process is the major source of the world's sulfuric acid.'* .
4.4(iva)’ ‘Which of the following events would take place in industrial plants using this process?
: A Oxygen is bubbled through liquid sulfur-in the converter to form sulfur dioxide.

)

B Sulfur dioxide and oxygen are reacted catalytically to form sulfur trioxide.
C Sulfur trioxide and water are reacted oatalyucally to produce sulfuric acid.

The Austratinn Council for Educational Research Limited.
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‘ 6-24 High concentrations of SO, have been blamed for the increased mortality rates occurring in

4.4(iva) tiggls of ‘smog’. .
) ' Which-of the following processes would not release SO; into the atmosphere?
A the action of water on superphosphate fertilisers o

‘B the combustion of naturaly occurring hydrocarbons
C the oxidation of sulfide ores in a smelter
D the cmission of gases from a plant using the ‘contact’ process

6-25 g‘nc of the rc'aétipns involved in the production of H,80, is given by the following equation.

«  44(iva) ‘ SOa(g) + $0.(g) — SO(p) AH 380 kJ mol;‘\
249 In industrial plants, this reaction takes place at m_oderate!y high temp@tures, because
Coe A the equilibrium constant is too low at low temperatures.
B SO, is a liquid at room temperature.
C the rate of reaction is low at room temperature.
D the SO; used is aJready at a high temperature from the previous reaction.
. 6-26 Which of the following could net be produced if sulfuric acid were added to a reactive metal?
4.4(iva) | A S . B SO, ~C S0, D H:S .
is . - -

. 6-27 A [eature of thé reaction between sulfuric scid and glucose s that
4.4(iva)

A each sulfuric acid molecule donates protons to a glucose molecule.
B each glucose molecule is rapidly oxidised by sulfuric adid to carbon dioxide and water.
VT . C sulfuric acid extracts hydrogen and oxygen from glucose leaving only carbon.k
D the heat evolved in this exothermic reaction causes the combustion df the glucose.
N 2t [ 3 ) .
, - 6-28 The water molecules in ice are essentially bonded to each other by attra\ckﬁs between
4.4(ivb) " A instantaneous dipoles within each water molecule.
B instantaneous ion-dipole interactions formed between adjacent water molecules.
C permanent dipoles within each water molecule.
- D

‘permanent iog-dipole interactions formed between adjacent water molecules.

-

»
T
» . 4 . ) [
. (4

6-29 Despite the fact that the molar mass of H;S is approximately double that of H;O. H;S has a
4.4(ivb) boiling temperature of —62 °C, while that of H;O is 100 °C under the saffle pressure.

This apparent anomaly is due to

A the weakly acidic nature of H,O compared to H,S. ‘
. B the greater reactivity of HaS compared to H;O0. )
. - C the stronger attraction between hydrogen atoms in H,O compared with H,S.
\ o D the existcm;e of stronger dipoles in liquid H,O than in liquid st'.
S . . . ] - \ . R .

~ a .
a

6-30 Hydr.ogen pcroiide_ is often used as a bleaching agent—for example, it may be used to lighten

4.4(ive) | the colour of hair. - o
«- .| . In such a reaction, the H;0, \ . . ,
- A reacts with natural body acids %o produce O, and OH". . ' -
) T e "B reacts with oxidants present in hair to produce Q.. : .

. € is reduced ta H;O by chemicals present in hair.
" g . D catalyses the breakdown of pigment molecules present in hair. -

. . w o .
- The Australian Council (or Educational Research Lintited, Radford House. Fréderick Street, Huwthorn, Vic 3122 - ACER CHEMTIC YEAR 12 - - Unit 6.
" This page may not be reproduced. exespt for use within a school or similar educational establishment. without permission from the publisher. -

-~

. . n - " S
Lo ' . . . " .. ‘ . a
[ : . .. N . - . . . - B
R T v, N 55 o o
: . S e e, - - ‘.‘f L .o -y
s . . S
» N P - . . - N




at

1.1

1.2
1.3
2.1

2.2
2.5
2.4

3.2
3.3

- 3.4

4.2(i)
4.2(ii)

“4.2(i1)

4.2(iv)
4.2(v)
4.2(vi)
ii)

4.3(i)
4.3(ii)
4.3(1ii)

4.3(iv)
4.4(1)
4.4(H"
4 A(1ii)
4.4(iva)
4.4(ivb)
4.4(ivc)
P.

Hydrogen peroxide

- - %

UNIT 7 2
ACHIEVEMENT TEST

The nuglear atom
Electronic structure of atoms ' x

The periodic tablc

The mole‘and chemical forinulae

Chemical reactions

Stoichiometric calculations

Chemical equilibrium .
Transformation of energy by chemical reaction
Production of electrical enerqy by chemical reaction
Chemical reactions driven by electrical energy

The elements C, Si

Hydrides of C, Si

Covalent bonding in compounds of C and Si
Chemistry of some oil and coal derivatives
Polymers ~ .
* Some molecules of bloloqmal importance -

Oxides of C, Si

The elements N, P

-Ammonia and phosphine

Oxides of nitrogen and phosphorus
The role-of nitrogen and pho_gphorus in living systems
Commercial sources of O, S, metals

The elements O, S;metals —
Direct formation of oxides from metals

Oxides of'sulfl:)r{suﬂunc acid | ,

Water '



|

1.1

1.2

2.1

Unit 7

i)
7-1  One of the nuclear reactions studicd by 1 ord Rutherford was the bombardment of mtrogen
1‘ulu by alpha-particles The reaction can be represented as
"IN 4He +'aC  JH 0 X
The particle X 18,
A an clectron. C an alpha-particle
B a proton. T D a deuterium nucleus.

7-2  As a result of the nuclear fusion process occurring in the sun,
A the average mass of the nuclei in the sun is increasing.
B the sun is becoming heavicer.
C the number of nuclet in the sun 1s increasing,.
D the number of {H nuclei in the sun is increasing.

7-3 The hydrogen bomb makes use of the following reaction
4{H -»$He 1 2¢*
1 mol of {H atoms has mass 1-007825 x 10 *k
I mol of $He atoms has mass 4-002604 x 107 kg.
1 mol of e* particles has mass 0-0005486 x 10 * kg.
c represents the velocity of light. in appropriate units. o

When 4 mol of }H atoms react in this manner, the energy released 18 ) ~

A 10 3(4-002604 + 0-0005486 - 1-007825)c Joule .

B 10 3(4-002604 + (2 < 0-0005486) - (4 % _1-007823))c? Joule.
C 10734 x 1-007825) - (2 x 0-0005486) - 4-002604)c? Joule . -
D 107 3(4-002604 + 0-0005486 — (4 > 1-007825))c Joule. * . \

\

\
[ N\~

7-84 The element vanadium has the following electronic Lonﬁguratlon
15225?2p%3s23p®3d34s? ‘ ’ - -
A feature of this element is that it ' . h
A contradicts the Pauli principle. as the d-orbital contains 3 electrons.
B has electrons in only four different sub-shells.
C has a full outer shell of electrdns. ¢

D has two partially filled electron shells.

. , }

~
!

7-5 An element has an atomic number of 33. The element will be located in the peri'odic‘tabk in

A group III, period 3. C group v,w.
B group IV, periog 5. . D the first transition series. . ’

7-6 - The mass of nitrogen gas (M, = 28-0) which must be mixed with 12 g of oxygen gas; (M, - 32°0)
so that 5-6 dm® of the resulting gas mixture will contain equal numbers of molecules of each gas is

A 26 x12 x28-0 - c 12x28:0 - :
3374320 . 320 & :
B 22'4_1(_!2 X 280 . D '!_2,_'25\,_3_2;9
56 x32.0 & . 28-0

The Australian Council for. Educational Research [ imited: Rndl‘ord Housc l'mdcncl Slfcﬂ Hawthorn. Vic 1122 ACFR CHEMTIC YEAR 12 Unit7

This page may not be reproduced. except for use within a

'y

f or ed h . without permission from the publisher

-

..

‘ B 45 ‘ - o J—

Se 5%



N

7-7 The foJlowing statements refer to cqual masses of gascous dinitrogen pentoxide, N;Os, and
2.1 gascous dinitrogen tetroxide, N;Oq, confined to equal volumes at the same temperature. Assume
that neither gas decomposes appreciably at this temperature. (4, N 14,0 16)
! Select which one of the statements is correct.
A The'two gases will exert the same pressure. !
: B N,O, will exert the higher pressure.
: C  N;0O4 will exert the higher pressure. -
D There is insufficient data to allow the calculation of the relative pressures.
7-8  The equation for the following reaction, which occurs in acidic solution, has been left unbalanced.
22 MnO4 + _SO§ + _H0' > Mn*' + H;0+ ._SOi-
Coeflicients for MnO¢ and SO{~ which balance the cquation are, respectively,
A land6. B 2and5. C 3and4. D 4and3.: E S5and2.
19 Assummg prempltauon 18 complete, the mass of Fe(OH); (M, = 107) obtained when 9-0 cm
23 -of 0+-10-M NaOH solution is added to 500 cm® of 1-00 M FeCl solution is
9 x0-1 x 107 Ix9x01 x 107 ‘
A 1000 g . C T g. .
9 x0-1x 107 3 3 0-1 %107
B o0 x3 & ~ D 000 x9 8
: 7-10 Student A standardized a sodium hydroxide solution by titratiné a hydrochloric acid solution
2.3 of accurately known molarity against it, with phenolphthalein as the indicator. He obtained an
average titre of 18-90 cm? for his HCI solution.
Student B, using the same solutions, obtained an average titre of 19-35 cm?®.
A possible cause of this difference could be
A Student A’s failure to dry the flask into which the solution was mrated)
‘ B Student A's failure to remove traces of watcr from the burette by first rinsing it with the
acid solution. .
C Student B’s failure to dry the flask into which the solution was titrated. e
D . Student B’s failure to remove trdaces of water from the. burcttc by first nnsmg it with the
acid solution.
7-11  6-834 g of hydrated iron (II) sulfate FeSO4.7H,0 wgs weighed out, transferred to a standard
23 | flask, acidified with sulfuric acid and made up to 250 cm®. A 25 cm® aliquot of this solution
' was transferred by pipette to a conical flask and titrated against some previously standardized
potassium permanganate solution. On the basis of the mass of salt taken and the known value
of the molanty of the permanganate, a titre of 23-10 cm® was expected. In fact the titre was
22-13 cm.
Which is the best exphanatitn for this difference between observed and expected values?
A The iron (II) sulfate was partially dehydrated before weighing.
B The iron(II) sulfate was partially oxidized.
C Between the time of standardization and its use in the titration, the potassium permanganate
v~ had become partially reduced to manganese dioxide, which pregipitated from solution.
D The potassium permanganate had become diluted, possibly duc to water in the burette.
E Too much sulfuric acid had been added to the iron (II) sulfate. )
This page iy o1 b Feproduced. except for o3 wilhn .‘.J.;h"%’.‘..’.‘:.ii:‘:.i..":.'a’éﬁ‘..s.‘.’.?.‘,a;i‘..‘.‘.'.‘.’.’.‘":‘,..‘..’f...’,li.’m..ﬁ,‘.}%':S he publisher 12 YT -
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p Cr** 4+ 6H;O - Cr(HOR*
; The hydrated Cr'* ions then react with water according to the equation
3 Ge(H,0R* + H,0 [Cr(H,0)0HP ! | H0°
! ThepH of » 0-1 M solution of Cr(NOy), is 3.
Assuming that the HyO ' 10n in the solution 1s obtaimed only from this reaction, then the per-
centage of the Cr(H,;OR "’ ion that has rcacted with the water is »
A1 C 30°,
. | B 10% D impossible to determine from the information given.
13 'quleibrium is established rapidly at 500 °C for the cxolhcrrpic reaction \\/ -
2.4 X(s) + Y(g)>Z(s)
{ How:\;o(‘ the yield of Z is low. '
E ~ Irf order to increase the yield of Z. which one of the following modifications should not be used?
) li A raising the temperature to 700 C C raising the pressure
i B using a suitable catalyst D using a thore fincly powdered form of X
W
. The followigg information refers to the next three items.
A{ room temperature, mtrogen dioxide, NOy, exists in an equilibrium with dinitrogen tetroxide, N;Oq.
NQ; is brown, N;Oy is colourless.
An estimate of the rclative amounts df NO, and N,O4 present in two samples can be obtained by
comparison of the intensitics of the brown colour in each sample. In a particular experiment, equal
samples of the above equilibrium mixture were placed into two glass capsules, fitted with taps, at room
temperature and atmospheric pressure. )
2NO;(g). *N,04(p) AH - - 58-2kJmol"!
7-14 When one of the capsules is immersed in dold water, the intensity of the brown colour in this
24 sample : ' L
A increases. C remains the same.
‘B decreases. D cannot be predictc(}\/ '
7-15 .The tap of this cooled capsule is opened -to the air for'a fraction of a second, allowing a small
24 amount of air to enter. )
The intensity of the brown colour in this capsule, relative to the other sample which is still at
room temperature is now '
A grcaier than in the second capsule. C .the same as in the second capsule.
w less than in the second ca';/)sulc. D unable to be predicted.
’ , N
7-16 The cooled mixture is now returned to room temperature without opening the tap agan. -
2.4 The intensity of the brown colour in this capsule compared to the unaltered sample is
A much greater. . C approximately the same.
lB much less. D unable fo be predicted.
\ ’ ‘ ™
7-17 How much heat is evolved when 13 g of acetylene (CzH;) is burnt in air accordi;fg to the equation
3.2 2C,Ha(g) + 50:(g)— 4COa(g) + 2H,0()) AH = -2610k) (4, C=12,H=1)?
‘ A 652:5k) ™ C 2610 kJ
B 1305k) . ) D 5220 kJ ™
T o e et sy o ahie:cucanoml oebishment without parmisson from e pubisber |~ 7
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7-12 When Cr(NOy)y is added to water the Cr*? jons react according to the equation
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7-18 0-5 mol of (O and 0-4 mul of (), were placed in_a sealed vessel and the lcmpcmlunc was held
12 . constant until cquilibrium was attained according to the equation

2CO(g) + Oa(gr)s ‘2(‘()2(g) AH 564 kJ mol !
If0-3 mol of O, remains at equilibrium, the thermal energy released would be

A 0] x S64k) C 03 x 564Kk)
B 02~ S64Kk) | ) 04 - 564k) I
‘ ~e : . . \\
7-19  When solid sodium nitrate is- dwsolved in pure water, the reaction may be reprcscntod by the .
3.2 cquation . -~ b
NaNQOy(s) + aq = Na*(aq) + NO;(aq) AH - {21 k) mol !
0-01 moic of solid NaNO, is dissolved in 100 cm® of: pure water.
‘The quantity of heat that would need to be absorbed from the surroundings, in order to r/c‘t.l:l}
the solution to the original temperature. is : .
A 2-1x1072k). C 21 x 10°kY E 21 x 10%Kk). © _
B 21x 107" k). D 21 x 10VkJ. t
[ 4 .
- : 7-20  The ovemll reaction for a lead-acid accumulator is - -
S I B "7 Pb(s) + PbOy(s) + 4H ' (aq) + 2507 "(aq) —v2PbSO4(s) 1 2H,0(1) . o o
. ' - Given the following data: .
PbO,(s) + 4H* (bq) + 2¢~ —Pb**(aq) + 2H,O(1) E°=1-46V
PbO,(s) -+ SOF “(aq) -+ 4H * (aq) b 2e = PbSO4(s) + 2HO(1) E°-=1-69V
" PbSOu(s) +2¢~ _ - Pb(s) +- SO "(aq) E®—= —0-36 V~_ :
Py *(aq) + 2¢ — Pbys) E®= -.0-13V . ‘
then the approximate potential that could be expected from the cell is
A 133V, B I'S9V. (C -8V, . D 205V.
\

The next two items refer to the following information.
- Two cells are connected as shown in the diagram below. ‘ / i A

! : [A8+] = [Ni?*] = [Fe?*] - [C““] =1M
. 7 Ag* +e = Ag  E°=0-80V

Cu2+ +2 —~Cu E°=0-4V \ -
Ni’* + 2" +Ni  E°- -0-23V ' N
) Fe** + 2" —»Fe E’=-—0-41V
4
]
) Or
. —
Culf
J . : cell 1 cell 2
7-21 Which of the following statements best describes the processes occurring in the two cells?
33 A Cell | behaves as an electrochemical cell, and electrolysis pccurs in cell 2. X
# B Cell 2 behaves as an electrochemical cell, and electrolysts occurs in cell 1.
C Both cells 1 and 2 behave as electrochemical cells:
N D Electrolysis ocgurs in both cells 1 and 2.. : ‘
E No reaction will occur in either cell. e
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7-22 1If a voltmeter is added to the circuit, the rcsultanl potential of the two cells as umncuod in the .
diagram above is :

‘ A 103V, B 075V, C 178V, D 028V,

"1 7-23 The 2}gram at
13| right f%a represent-

ation of Volta's tirst
practical battery. It
consisted  of col-
umns of alternating
zinc and copper
plates separated by
layers of blotting

13

3

paper soaked in salt
solutiony
'x.\ . ‘ :
r . @ )
- ‘~\\ : CF% o 034V E’wem, 00V
o E%w 50 —0-14V;  E%w-z0 = —0-76V
C ~, In such a béttery ’ e .

N - A the zing plates would be consumed in the rea
TN - ¥ B if tin was substituted for zinc, there would be little change in the power g{\thc battery.

- C  the blotting paper acts as a salt bndga allowmg charﬁe\to flow from one plate to another.
N4 the copper plates would increasc in mass dunng the reaction. -
. b ’ [ ™Y . . 9 "

.

7-24 In the cloctrolysm omcry dilute solution of lithium chloride, using a potential difference of 5 Y,
hyd(ogcn is produced awghe cathode, and oxygen is produced at the anode. N
hydrogen is produced at the cathode, and chlorine is produced at the anode.
lithium is produced at the cathode, and chlorine is produced at the anode. -
chlorine is produced at the cathode, and hydrogen is produced at the anode.
oxygen is produced at the cathoge, and hydrogen is produced at the anode.

o~ Q . { . L]

34

moAaA=»>

.’ 7-28 Which one of the following groups of formulae wb rcscnt»qcmbers of a homologous series?
' 4.2(ii) CH;Cl; CH,Cly; CHCly; CCl m\
: CH,;CH;! CH,;CH,CH;; CH,CH;CH,CH,; CH;CH;CH;CH;CH;
CH4; CH,;CH,; CH;CH,;CH,y; CH3CH,CH,CH,
CHs; CHiCl; CH;OH; HCHO

cCaw>

-

: 7-26 - Which one of the followmg displays a structure markedly different fram the othcr four?
: 4.2(iii) A diamond C silicon - E silica
: - B graphite " D silicon carbide

NS o '
\\

. 7-27 250 4m® of gaseous benzene is to be compleely hydrogenated to cyclohexane (CeHia).
4.2(iv) the volume of hydrogen required is sured under the same conditions of temperature and

. QY. pressure, it will be

A 125 cm’, » B .250cm’. C 500 cm’ D 750cm’.
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4.2(iv)

4.2(v)

4.2(vi)

4.2(v1)

. 4.2(vii)

7-28

7-29

7-30

_ The most likely explanation for this is that

v -
\

Crude oil contains a high proportion of hydrocarbons with a molecular mass of over 150, and
yet most products of the petroleum industry have a molecular mass which is Isss than this.

The formation of these low relative molecular mass compounds is best achieved by’
A heating the crude oil slowly, and collecting the various liquids as they evaporate.

B heating the criido oil, in the presence of a catalyst, to 500 °C for 10 minutes to shorten the
average chain length.

€ heating the crude oil, in the presence of a catalyst and hydrogen gas, to 140 "C, to saturate
all double bonds present.

D bummg the crude oil in an oxygen rich environment, and collecting and liquefying the
evolved gascs

A T

‘Fluon’ is the trade name given to a high molecular mass chemical, used as a non-stick coating
on kitchenware. It is formed by the rcactlon. in the presence of a catalyst, of tetrafluoroethylenc
molccuﬁs

In this process
A an addition reaction takes place, with the climination of water molecules.
B an addition reaction takes place, producing only the polymer and no other products.

€ -a condensation reaction takes place, with the elimination of water molecules.

D a condepsation reaction takes place, producing only the polymer and no other products .

Which one of the following statements does not describe a reaction of glucose?
‘A Glucose reacts with oxygen exothermically to produce carbon dioxide and water.
B . Glucose molecules react exothermically to produce cellulose and water.
C Glucose reacts exothermically to produce carbon dioxide and ethanol.
D Gilucose molecules react endothermically to produce starch and water.

7

7-31 The amino acid glycine may exist in aqueous solution in several forms.
Which of the following would be the major component in strongly basic solution?
A NH; - CH; - COOH C NH; - CH; - COO"
B NH, +' - CH; - COOH ) D NH;' —CH; - COO~
. o |
b 7—3‘2\ When oxygen is given to patients suffering from carbon monoxide poisoning, it
"« A has a greater affinity for hacmoglbbln.than does CO, and hence CO is removed from the
bloodstream.
‘B oxidizes CO in the blood to CO,.
C ‘shifts the equilibrium in the reaction O, + haemoglobm/CO *hacmoglobm/Oer CO, to
the right.
D increases the concentration of O, dnssolved in the blood. and hCHOC)JWCl'S the concentration
of CO in the{ blood.
7-33 Marble statues in the open air often show signs of chemical weathenng after a numbcr of years.

3 .

A the calcium hydrogcn carbonate in the marble reacts with dissolved COz in rain watcr
B H,0" ions pnosent in rain water react with the CO,*~ ids present in the marble.”

- € the HCOj3 ion undergoes both acid and base hydrolysis in the presence. of water.

D the insoluble CO»?" ions arg oxidized by dissolved O; to soluble HCOj ions.
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7-34 Which one (or more) of the following properties is (are) important in the use of clays tor the
manufacture of ceramics?
A When heated strongly, the particles fusc together, forming a hard non-plastic product.

B Stromg heating results in a molc(,ular rearrangement within the particles, resulung mn a
shiny appearance.

! ¢ When moist, clays have plastic properties.

D When dried, clays become rnigid. X -

7-35 The allotropes of phosphorus, from most reactive to least reactive are
A red, black, white. C white, red, black. — ¥ black, red, white.
B red, white, black. . D white, black, red. F  biack, white, red.

,

7-36 Silver chloride rcacts with an aqueous ammonia solution.
The equation which best describes this reaction 1s (
A AgCl(s) + 2NHj(aq) - NH,Cl(aq) + AgNH;(s)
B AgCl(s) + NHi(aq) - HClaq) + AgNH;(s)
C AgCKs) + 2NHj(aq) = Ag(NH3)3 (aq) + C1 (aq)

L' D AgCl(s) + 2NH(aq) + 2H,0(1) - Ag(NH)} * (aq) + Cl (aq) t 20H "(aq)

'7-31 The preparation of ammonia from its elements is an exothermic process. Conditions to obtain a

favourable equilibrium yield in this reaction would be
| s A high temperatures and high pressures. C low temperatures and low pressures.
B low temperatures and high pressures. D high temperatures and low pressures.

7-38 Some chemicals produced by the internal combustion engine are a major source of pollution. .
These chemicals include
A NO, produced by the reaction of atmospheric nitrogen with oxygen at high temperatures.
B NO produced by the reaction of atmospheric nitrogen with oxygen at high temperatures.
C NO; produced by the reaction of nitrogen impurities in the fuel with oxygen at high

temperatures. :
D NO produced by thc reaction of nitrogen |mpur|t|cs in the fuel with oxygen at high
temperatures. _ .

'7-39 Nitric acid production from ammonia is a multi-step operation, in which the reaction conditions

are carefully chosen. - - -

A condition which would not Ica({ to a high yield of nitric acid involves

A the use of a catalyst to favour the production of NO, and not Nagfrom the combustlon of NH,. N

B a temperature sufficiently high to result in a high yield of NO, but not high enough to cause
breakdown of NO to N; and O;. >

C a temperature sufficiently high to prevent N,;O, productlon from the oxidation of NO.
\ D the decomposition of any HNO, produced to NO and NO, which can be re-oxidised.

7-40 The stages in the industrial production of copper are, in order, (/
A flotation; roasting; clectrolysns C electrolysis; roasting: flotation. -
B roastmg, electrolysis; ﬂotahon D roasting; flotation; electrolysis. .

7-41 Transition metals can be distinguishod from main group metals by the fact that .
A main group metals, but not transition metals, must have a valency of +1 or +2. N
B main group metals have lower relative atomic masses than transition metals.
'C transition metals but not main group metals, can form complex ions.

D transition metals have a greater tendency to form coloured salgs than amain group metals.

A .
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7-45

Zinc blocks buried in the soil are often attached at regular intervals to steel pipe hines. The
purpose of the zinc blocks is to ~

A reduce the Fe?* ions formed to Fe. \)

B be oxidized preferentially before the Fe.

C promote formation of a protective film of Fe;Oy on the pipe line. v’
D

preferentially react with any reducing agent near the pipe hine.

-

Steel will corrode in the presence of oxygen and atey, unless precautionary measures are taken.
Which one of the foilowing does not occur in the formation of rust in a damp environment?

the oxidation of Fe to Fe!* with the corresponding reduction of oxygen to OH

the oxidation of Fe?* to Fe'* by rca@ion with water and oxygen
the¢ formation of Fe(OH);

the dehydration of Fe(OH), to Fe, 04

A

oA

Water and hydrogen sulfide differ in that
A the H;S molcecule is Iinear whereas the H,O molecule is V-shaped.
B H;S shows acidic propcrucs whereas H,0 does not.

C H,0 molecules can be linked by hydrogen bonds, whereas H,S moloculw cannot be linked
in this manner. Y )
D H,S can be oxidized to S whereas H,O cannot be oxidized to O;.

Whi‘ch one of the following statements best desy‘fib&c the behaviour of H;0,?
It can be

A oxidized to H20 or reduced to O;.

oxidized to O; or reduced to H,O.

oxidized to H2Q but does not undergo reduction.
oxidized to O; or reduced to H;.

J
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