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Section 1
15 marks
Allow about 25 minutes for this section

Attempt ALL questions
Use the multiple-choice answer sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample 2+ 4= (A 2 (B) 6 ) 8 D)y 9

ADWwO @ ©O©O D) O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.
e WM OO ™O

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate this by writing the word correct and drawing an arrow as follows.
.~ Ccorrect

-
W W, 0O OO




Which of the following processes is used to convert some fractions from the refining of

petroleum into ethylene?

{A) polymerisation
{B) fermentation

(C) dehydration

(DY catalytic cracking

What is the term used to describe the conversion of ethanol into ethylene?

(A) condensation
(B) hydrogenation
(C) addition

(D} dehydration

What is the name of the compound represented below?

H H H H H
b
H-C-~—~C—C-—~C-——C—H
]

H o H o H [ H

I
H

(A) 2-butanol
{B) 4-pentanol
(C) pentan-4-ol
(D) 2-pentanol

Polystyrene is an example of an addition polymer. What is the common name and the
systematic name for the monomer from which this polymer is formed?

(A) common name: styrene, systematic name: phenylethene

(B) common name: phenylethene, systematic name: styrene

(C) common name: etheny! benzene, systematic name: styrene

(D) common name: vinyl chloride, systematic name 2-dichloroethene

Which of the following is a monomer of celtulose?
(A) ethylene

(B) glucose

{C) starch

- (D) galactose



What is the oxidation state (number) of Mn in MnQ; ?

(A)  +I
(B +2
© 7
Dy +7

The reaction that goes in the direction shown is:

(A) Mg™ ., + Fe, — Mg, + Fe™
(BY Zn,, + Pb™,, — Zn™_, + Pb,,
(C) Pb,, + Fe¥ , — Pb* . + Fe,,
(D) 2Ag,, + Sn™,, — 2Ag".. + Sn,

Iron-58 is bombarded with neutrons in a nuclear fission reactor. A single neutron is captured by
the Fe-58 nucleus to form a new isotope of iron? This isotope then undergoes beta decay.
producing a daughter nucleus, What is the identity of the daughter nucleus?

(A) 35Co s‘%.r. %}e e,
59 > —

(B) PFe w 'Y T 2%

(C©) Fe

(D) iFe

Consider the following reaction (the forward reaction is exothermic):

Cozm + HZO(H _:' chom,q,. ot M

Which of the following changes to equilibrium conditions would favour the formation of
bubbles of carbon dioxide?

(A) increasing the pressure

(B) increasing the temperature

(C) decreasing the temperature

(D) addition of water

What is the pH of orange juice closest to?

(A) 65
B) 1.5
© 75
Dy 3.5



1.

2.

13.

14,

15.

A nitric acid solution had a pH of 2. 10mL of the solution was diluted to 100mL.

What is the pH of the final solution closest to?

(A) 02 CM };cto“?'i = {ovfx'
(By 25 - \xlo,
: b Y RL?

Cy 190 .
(C) o £058
(D) 36

Which one of the following statements concerning equimolar (equal concentrations) solutions
of a strong monoprotic acid (HA) and a weak monoprotic acid (HB) is ::zng;gorrect?

(A) HA has a higher pH than HB.
(B} The concentration of A is greater than the concentration of B,

(C) The degree of ionization is greatest in HA. /
(D) HA has a lower pH than HB. .~

Which of the following is the conjugate base of HSO,?
(A) SO,

{B) H»S04

(C) HSO;
(D) H2S0;

Which of the substances below could be classified as an Airhenius base?
(A} water

(B) potassium hydroxide

(C) sodium carbonate

(D) calcium oxide

Which of the following groups of carbon compounds is listed in order of increasing solubility
in water?

(A) acetic acid, octanoic acid, ethanol, ethane

(B) ethane, octanoic acid, ethanol, acetic acid = 7

(C) acetic acid, ethanol, octanoic acid, ethane

(D) ethane, ethanol, octanoic acid, acetic acid
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65 marks
Attempt ALL questions
Allow about I hours for this section

Use the spaces provided on the paper.

Marks
Question 16 (5 marks)

A student is given two test tubes during a practical lesson. He is told that one test tube
contains cyciohexane while the other contains cyclohexene.

(a) What chemical should the student use to identify which test tube contains the
cyclohexane and which test tube the cyciochexene? 1

[ BROMING e B 0k BREMINE WYTEC.

(b) The student adds one mL of the reagent mentioned in (a) to each of the test tubes and
shakes the tubes. Write down the immedigte observations made by the student. 2

Cyclohexane: .. THE | WM/QZMN - Cb/ou/L SEMIPIN S

/%"52 “”“’{ Mot IR MMN N A/é«/M 74[” Same e

m ashy /dj /Mﬁliﬁ}w' B 5t ON.
Cyclohexene o dHE W‘-i/ BReoiope  BAoMuse  Colond  Cirpnpchs
l/

7‘0 CoLvu@ Ess

(¢) Draw structural formulae to show the reaction of cyclohexane with the reagent

mentioned in (a) (assuming the reaction was allowed to take place exposed to light (uv)
and left for some time). 2

Quite /eu oo Ho A ek s /0- Br, &l HEr
no? ,dwﬁ Ue comdoet bond.

}’i H
H -
Y H\ - H t‘ /C\ _Br
\ C./‘ ¢ \c/ H-¢ cZ H
H- NH 4
| | 1 B, —R¢ A { { H + H-6r
H~ ¢ e-H He C C\" (&)
ﬁ/ \ c v L H \ C W
,{ \H , H/ \“

(2 (4)



Marks
Question 17 (5 marks)

Vinyl chloride has the condensed formula CH,CHCI.

(a) What is the systematic name for this compound? 1

o CHEOROBTHENE <

(b) Draw a diagram using structural formulae to show the formation of a section of
poly (vinyl chloride). Show at least three monomer units. 2

C w H H w H H
. > .{_ ,‘ i | | ) | t . '. 9_ l/
’%_ MM‘K\!‘V aw(j &M'

mer o H's Keve

(c) Give ONE use for PVC, explaining the properties which make it suitabie for this
DUrpose., 2
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Question 18 (5 marks)
An experiment was performed to determine the Heats of Combustion of two alkanols.
The amount of fuel required to heat 200 mL of water by approximately 10 degrees was
measured. The following results were obtained.
1-butanol 1-pentanol
initial mass of burner (g) 25.25 28.42
final mass of burner (g) 2496 28.24
initial temperature of water (°C) 22.5 : 22.0
final temperature of water (°C) 33.0 35.0
(a) Calcuiate the Molar Heat of Combustion for 1-butanol using the data given and your
data sheet. (Density of wateris 1.0 g mL™") 3
= mc AT
=M | oML MRk OFF  JF Bib KT
4 = ZaoX & l%)('lo.s“i ) HAVE  M4gs pnp  sPecific- HEANT CAPACETY
fu‘-’f £ TH=, [N
q,=8??8'3' AME untﬂ/g;m,gj o/l%
> : |
‘;“:;“,:«M pg = BWET Pracn T OF  BaMmel  RLRAED
) -3 M
.9)esxie n= -—
3.9)25°x _ M NciquOH = 4B.0¢+ 0.8
= 2243538, F 1. m ; + lo.ov
Dl = 22443538C. F 4 n= 029 7

7
-
5

- 2243,5 AT wol ] v = F. 125

(g
X
j

n= 0.009 s ol
N= 391 X ioﬂgmde .

Y E[ fe wmds o %wv( ANSWRL .

(b) The theoretical value for the Molar Heat of Combustion for 1-butanol is 2677 kJ mol™

Discuss the reasons for any discrepancy from your result calculated in part (a). 2
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Marks

Question 19 (5 marks) |

Discuss the advantages and disadvantages of using ethanol as a fuel or fuel additive for
motor cars and assess its potential as an alternative fuel. 5
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Question 20 (6 marks)

(a) Write an equation for the fermentation of glucose CgH 20, 1
- Coup, TeAsT DLl LU OR + 3o =
MOT RAWANCED

(b) Name TWO conditions under which fermentation is promoted. i

JRePr AT Temf. o X7

AR S Ereinden - ANAsRe&IC

(¢) Identify a factor which causes the fermentation process to cease after a few days. 1

"

. A :

e cone ZisT kias The Vessr) — SFINETRST

(d) Outline an investigation you carried out in the laboratory to monitor the process of
fermentation of glucose. 3
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Question 21 (6 marks)
In the laboratory you have conducted an experiment to measure the voltage of an
electrochemical cell that you set up. One of the combinations you used was a lead electrode
in a lead (I1) nitate solution connected to a zinc electrode in a zinc nitrate solution.
(a) Draw a neat, labelled diagram of the experimental setup showing the direction of
electron flow in the external circuit as well as the movement of ions in the salt bridge. 3
ELELTRON Py @ o
e CORRELT 10N MDVemenT @
a . APWO L, CHTHe b b@ |

- ‘ CORRELT o I
’ - f——— i~ FHode . SANT BRidGE Lq&iu@@:
| SRLT BRIDGE  joNS . SoruTTe

_ .Vm:marm/ CEN cpk@-;r
PL”"' Z A 'M% J
z -l
(b)  oxidation half equation: LERLN ~2.2n.... TXE ]
s &) CJMI/) /a__ La,

. Rt X
reduction half equation: F‘i '}"'lf—_:”;P é‘ﬁ s} - §wles Mf
Z}w‘) IW\/\M\W

{c) Calculate the EMF of the ce]] and comment on why the voltage you obtained in the

lab when doing this experiment was lower than the theoretical EMF for the cell. 2
EMF = &£ - & ' .
m Rep T OV o
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Question 22 (4 marks) '

Describe, with examples, how commercial radioisotopes are produced. 4
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Question 23 (11 marks)

Sulfur was burnt in a gas jar of oxygen. There was enough oxygen for all the sulfur to react.

The product of this reaction was dissolved in water and tested with phenolpthalein.

The indicator remained colourless.

(a) Is the solution acidic or basic? | i

B N

(b) Write a balanced chemical equatlon for the reaction involving the burning of sulfur,
including states. AL pR ,\)07—#,,&}# 1
sy R '
g /a_ F-'aR Lack oF
| SHATES -
(c) Identify ONE natural and ONE industrial source of sulfur dioxide.

Natural source: V‘QL—C‘&NQQ‘%/ HaRe THERM AN Ve TS NOT  Jusar

| NA+uRAt
_ nNGs 70
Indusuial source: ﬁh&”’”&]ﬁpés""ﬁ“ikgéeé‘g’%) SR 2

SmerTNg OF SukhEibe oReS e .

. {
NoT JTustr Bwnidg Enen

| p—

Question 23 continues on page 14
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Question 23 (continued)

(d) Discuss reasons for concern about the release into the environment of oxides of
sulfur and nitrogen. Include relevant equations. 5

x  "acis paw @
¥ 3 BARANLED EouATIoNS ON TRoD, 6 ACid RAm( /-A o .
WO EFELqT oF Aem RAW -

¥ L ANY EFFeor oF  Acih RAM. WITH CAnSE
__Ww/s;//' %Wafa mefrwm, O@-ﬁ/

g oy Condigh. g daentte i T

mA-gm '
5

W NO conTRIRUTES TR SMOG Cokm AN,

%./ -——MW%M%O”)W %ﬁo{uﬂa.l\fa
O Rawatn . — Nl M{Mﬁq

Question 23 continues on page 15

14
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Question 23 (continued)

(e) If2200gof sulfux were burned, calculate the volume of gas pxoduced at 0°C and
100 kPa. 2

Mpnt S GF ShaFuh no= M = N-00 n = 0 LES mal

e 14 1145 414E 41

. 3.:; o’%‘-
a:\/:_\j_ V (0 b&:rYQa ...
V”"a‘aq"VHSWL

#!
(TR ore B NeT R SIG- ES

ING Faind B,
Question 24 (3 marks) AN 8 iﬁ)

(a) Define Le Chatelier’s Principle. 1

@f s Zovy. ok £&musﬁmm (/,a oy
o) Q0 40 ﬁ. .

(b) Use Le Chateélier’s Principle to explain what will happen to the following reaction at
equilibrium when sedium hydroxide solution was added to the system,
State any colour changes. - 5

2CrO,* (ag) + 2H'(ag) Cr,0,% (aq) + H,O0)
yellow orange

Y AcoRBING yO. k. CUATEMSRS. Pmm.ﬂa IE nrs,CH*]
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Question 25 (5 marks)
: "Z}
Describe an experiment you have performed to measure the pH of a range of salt solutions.
Mention the precautions you took to ensure the accuracy of your resuits. (i
For TWO of the salts used explain, using equations, why their pHs were not 7./, ) 5

Ma’é‘% Pt 7 i
3 f’&ce % m/ biglt aZ/ ﬁ/‘ﬁﬁ(///géf b / 4514;, mﬁé’
e B Ll pH 4. fakid. ﬁcmf prell.
Ty c:wa ot dlailld it 4 /w mﬁﬁ Zfe%m/

. A’H'V-r- o+ /47,(7-‘:—— /U{IL;?, el 7-#30}@

M 5 tidin, b o Uzt

palt ey - ﬁmwf %"&v @f By é’é%zﬂe 7 we&& ézcm/
IZLCcJ " @ ente Gecdl - — @ ﬁ&j y ,@’@ /%/} >

/%‘Zﬁite, {jtﬁﬂ Y % /74f‘{_
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i S




Stadent NO. oo s s

Marks
Question 26 (5 marks)
Show ALL working.
The equation for the reaction between potassium hydroxide and sulfuric acid is
2KOH .~ + HZSO‘,M) R KZSO”W + 2}-120(,)
A chemist carries out a titration to find the concentration of a sulfuric acid solution.
In the titration, the acid is in the burette. These are the details of the titration:
e  concentration of potassium hydroxide solution: 0.0671 mol L"
. volume of potassium hydroxide solution used in each titration: 20.0 mL
. average volume of sulfuric acid used to just react with the base: 27.5 mL
(a) Calculate the number of moles of KOH used in each titration. 1
Nz c\V
. -3
< . . 0
n= (@ Oé?ngZo 0x197) , ) e T
. - { )
n= 1,3y X1g maf 2 ‘5” j
(b Calculate the concentration of the sulfuric acid solution in mol L-! 2

FROM NE  EguaTiody e See
2m0les KoM REgor 1 I e Hasog <& 4 a5 muck mes Neses

Moles Beid = 671 X[ mof v
‘ n
K{\F:\\\]k/‘ﬂ " [ M1 = \V v
)
P o= EHKE = 2ouad e L7
2.5 Xle™?
(¢) OQutline TWO possible sources of error when carrying out a titration 2

Bueette nst Ruusen g m folhin o fo sApboored.
[ M TVDO M

Atere  « " - N S - OMe  Shuwkp
e L '24; B RiHAIN
Comeed /Zay{ 1T Sw( wﬂ BicTiLeen A PER L beGRIGHE

NeT femmine  pegn. e Mﬁwx Ao Meriscus ,,r(m

ALk
&m&%@w «znwg ﬂMﬁM

NBT: BAUPMENT NeT RINSEP  pPRoPzALY.



Student NO. ..o

Marks
Question 27 (5 marks)
Esters are fruity organic compounds made by reacting an alcohol (alkanol) with a
carboxylic acid (alkanoic acid).
(a)  Describe the purpose of using concentrated acid in esterification and name the
acid used. 2

CONCEMTRAMED.  Stcfun®iC fioan @ USED A5 A CariesT

(b) Identify the [IUPAC nomenclature for describing the ester produced from the followmg

reactants i.e. name the ester produced when the reactants below are refluxed. 1
H
\O
H H H H
[ l [ \ !
H-C ~C-—~CI)~-~O‘--H C—C-H
! !
H H H O// H

Name of ester produced: . PROWL CLETHONORTRE .

(c) Explain the need for reﬂuxing during esterification. 2
Eteafiain 5 & stoe sk, ot e, opntoe
” M LS W T el 4o . Meﬁ’ﬁn /%wﬁw.—w 7’{!—

7 ‘KW’&, (w aqre % //‘UCP&MK'Z) 23 /%Aj;!

Mg T )
/@M@%_ af%ia{gmr d/af/ /Lof /fwe/{ -é%‘v( Q%

End of Paper




