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Section I 

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 (C) 8 (D) 9 

(A) 0 (B) • (C) 0 (D)0 

If you think you have made a mistake, put a cross through the incorrect answer and fill in the 
new answer. 

(A). (B).,. (C) 0 (D)0 

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 . 

..,.....-correct 

(A) )IIi (B) .,. (C) 0 (D) 0 

2 



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

petroleum into ethylene? 

(A) polymerisation 

(B) fermentation 

(C) dehydration 

(D)" catalytic cracking 

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

(A) condensation 

(B) hydrogenation 

(C) addition 

(D) dehydration 

3. What is the name of the compound represented below? 

H H H H H 
I I I I I 

H-C-C--C-C-C--H 

(A) 2-butanol 

(8) 4-pentanol 

(C) pentan-4-ol 

(D) 2-pentanol 

I I I I I 
H H H O H 

I 
H 

4. 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: ethenyl benzene, systematic name: styrene 

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

5. Which of the following is a monomer of cellulose? 

(A) ethylene 

(B) glucose 

(C) starch 

(D) galactose 
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6. What is the oxidation state (number) of Mn in MnO; ? 

(A) +I 

(B) +2 

(C) -7 

(D) +7 

7. The reaction that goes in the direction shown is: 

(A) Mg
2
+<aq> + Fe(s) ~ Mg<s> + Fe2+<aq) 

(B) Zn1,.> + Pb2+<aq> ~ Zn 2\aq> + Pb<•> 

(C) Pb<•> + Fe2+<aq> ...oo7 Pb2+<aq> + Fe<,> 

(D) 2Ag<•> + Sn2+(aq) ~ 2Ag+<aq) + Sn<s> 

8. 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) s9c 
27 0 

(B) ~9 Fe .-6 

(C) ~ 7 Fe .-6 

(D) ;
9 Fe ._5 

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

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 

10. What is the pH of orange juice closest to? 

(A) 6.5 

(B) 1.5 

(C) 7 .. 5 

(D) 3.5 
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11. A nitric acid solution had a pH of 2. lOmL of the solution was diluted to IOOmL. 

What is the pH of the final solution closest to? 

(A) 0 .. 2 

(B) 2 .. 5 

(C) 1.0 

(D) 3.0 

12. Which one of the following statements concerning equimolar (equal concentrations) solutions 
of a strong monoprotic acid (HA) and a weak monoprotic acid (HB) is incorrect? 

(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. 

13. Which of the following is the conjugate base of HSO~? 

(A) so/-

(B) H2S04 
(C) Hso-3 

(D) H2S03 

14. Which of the substances below could be classified as an Arrhenius base? 

(A) water 

(B) potassium hydroxide 

(C) sodium carbonate 

(D) calcium oxide 

15. 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 

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

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

5 



StudentNo .............................................. . 
Section II 
65 marks 
Attempt ALL questions 
Allow about 1 t hours for this section 

Use the spaces provided on the paper. 

Question 16 (5 marks) 

A student is given two test tubes during a practical lesson. He is told that one test tube 
contains cyclohexane 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 cyclohexene? 

(b) The student adds one mL of the reagent mentioned in (a) to each of the test tubes and 

Marks 

1 

shakes the tubes. Write down the immediate observations made by the student. 2 

Cyclohexane: ..................................................................................................................... .. 

Cyclohexene: .................................................................................................................. . 

(c) 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 

6 



Student No •.............................................. 

Question 17 (.5 marks) 

Vinyl chloride has the condensed formula CH2CHCI. 

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

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

(c) Give ONE use for PVC, explaining the properties which make it suitable for this 
purpose" 

7 
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1 

2 

2 



Student No. 

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 bur11er(g) 24.96 28.24 

initial temperature of water (°C) 22.5 22.0 

final temperature of water COC) 33.0 35.0 

(a) Calculate the Molar Heat of Combustion for 1-butanol using the data given and your 

Marks 

data sheet. (Density of water is l.O g mL-1
) 3 

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

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

8 



Student No .............................................. . 

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. 

................................................................................................................................................... 

·················································································································································· 
.................................................................................................................................................... 

....................................................................................................................................................... 
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Student No. 

Marks 

Question 20 ( 6 marks) 

(a) Write an equation for the fermentation of glucose C6H 1206. 1 

(b) Name TWO conditions under which fermentation is promoted. 1 

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

(d) Outline an investigation you carried out in the laboratory to monitor the process of 
fermentation of glucose. 3 

10 



Student No. 

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 (II) nitrate 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 

Marks 

electron flow in the external circuit as well as the movement of ions in the salt bridge. 3 

(b) oxidation half equation: ............................................ . 

reduction half equation: ............................................ . 1 

(c) Calculate the EMF of the cell 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 

II 



Student No. 

Marks 
Question 22 ( 4 marks) 

Describe, with examples, how commercial radioisotopes are produced. 4 

................................................................................................................................................... 
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Student No. 

Questio~ 23 ( II 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? 

(b) Write a balanced chemical equation for the reaction involving the burning of sulfur, 

Marks 

1 

including states. 1 

(c) Identify ONE natural and ONE industrial source of sulfur dioxide. 

Natural source: ............................................................................ . 

Industrial source: .......................................................................... . 2 

Question 23 continues on page 14 



Student No. 

Question 23 (continued) 

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

" ........ ~ .. " ............................................................................................................................ " 

....................................................................................................................................................... 

Question 23 continues on page 15 

14 

Marks 
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Student No. 

Marks 

Question 23 (continued) 

(e) If 22.00 g of sulfur were burned, calculate the volume of gas produced at O"C and 
100 kPa. 2 

Question 24 (3 marks) 

(a) Define Le Chatelier's Principle. 

(b) Use Le Chatelier's Principle to explain what will happen to the following reaction at 
equilibrium when sodium hydroxide solution was added to the system. 

1 

State any colour changes. 2 

2Cr0 t (aq) + 2~ (aq) 

yellow 
Cr

2
0/-(aq) + H

2
0(J) 

orange 

.,,, .. , ......... ., .. ,. ........ """*"*·····""··········· ........................................................ " ............. ., ............................ . 

15 



Student No. 

Question 25 (5 marks) 

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 results. 

Marks 

For TWO of the salts used explain, using equations, why their pHs were not 7. 5 

16 



Question 26 (5 marks) 

Show ALL working. 

Student No. 

The equ;ttion for the reaction between potassium hydroxide and sulfuric acid is 

2KOH(aq) + 

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: 

• concentration of potassium hydroxide solution: 0.0671 mol L'1 

• 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. 

(b) Calculate the concentration of the sulfuric acid solution in mol L-1 

(c) Outline TWO possible sources of error when carrying out a titration 

17 

Marks 

1 

2 
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Student No. 

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. 

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

Marks 

2 

reactants i.e. name the ester produced when the reactants below are refluxed. 1 

H H H 
I I I 

H - C -·- C ·- C - 0 -- H 
I I I 
H H H 

H 
\ 
0 H 

\ I 
c----c---H 

II I 
0 H 

Name of ester produced: .................................................................... . 

(c) Explain the need for refluxing during esterification. 

End of Paper 

18 
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-·· 

Section I 

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 (C) 8 (D) 9 

(A) 0 (B) • (C) 0 (D) 0 

If you think you have made a mistake, put a cross through the incorrect answer and fill in the 
new answer. 

(A). (B) )I( (C) 0 (D) 0 

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

•··- correct 

(A) ..,._ (B) )I( (C) Q (D) 0 

2 



"' 

1.. Which of the following processes is used to convert some f rxtions from the refining of 

petroleum into ethylene? 

(A) polymerisation 

(B) fermentation 

(C) dehydration 

(D) catalytic cracking 

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

(A) condensation 

(8) hydrogenation 

(C) addition 

(D) dehydration 

3. What is the name of the compound represented below? 

H H H H H 
I I I I I 

H-C-C-C--C--C-H 

(A) 2-butanol 

(B) 4-pentanol 

(C) pentan-4-ol 

(D) 2-pentanol 

I I I I I 
H H H O H 

I 
H 

4.. 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 

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

(C) common name: ethenyl benzene. systematic name: styrene 

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

5. Which of the following is a monomer of cellulose? 

(A) ethylene 

(8) glucose 

(C) starch 

(D) galactose 

3 



6. What is the oxidation state (number) of Mn in MnO; ? 

(A) +I 

(B) +2 

(C) -7 

(D) +7 

7. The reaction that goes in the direction shown is: 

(A) 

(B) 

Mg
2
•'""' + Fe,,, 

Zn.,, + Pb2•'"'~' 
(C) Pb,,, + Fe2•'"'~' --') Pb2+'"'~' + Fe,,, 
(D) 2Ag,,, + Sn 2•'"'~' --') 2Ag•'"'~' + Sn,,, 

8. 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) ;;co fl. .... '>'I $'1 ( 

(B) J.: Fe lb r~ ·-> J<! _;;:. ~;_" 
(c) "F' · 26 e 
(D) g;Fe 

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

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 

10. What is the pH of orange juice closest to? 

(A) 65 

(B) LS 

(C) 75 

(D) .3.5 

.( 



11. A nitric acid solution had a pH of 2 .. IOmL of the solution was diluted to IOOmL 

What is the pH of the final solution closest to? 

(A) 0..2 ( [o l< /;<.lo-1-1 = {v~ X"-· __ , 
(B) 2.5 \ )(.(" 

- ,-l-
X. - 1 ;u• 

(C) 1.0 
\ i. ~;;"f> 

~ 

<D) 3.0 

12. Which one of the following statements concerning equimolar (equal concentrations) solutions 
of a snong monoprotic acid (HA) and a weak monoprotic acid (HB) is incorrect? -= 
(A) HA has a higher pH than HB. 

(B) The concentration of A· is greater than the concentration of B. o/ 

(C) T'he degree of ionization is greatest in HA. / 

(D) HA has a lower pH than HR ./ 

13. Which of the following is the conjugate base of HSO;? 

(A) SO/' 

{B) HzS04 
(C) Hso; 
(D) H2so, 

14.. Which of the substances below could be classified as an Arrhenius base? 

(A) water 

(B) potassium hydroxide 

(C) sodium carbonate 

(D) calcium oxide 

15.. 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 

5 
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6Smarks 
Attempt ALL questions 
Allow about 1 t hours for· this section 

Use the spaces provided on the paper .. 

StudentNo •................... 

Marks 
Question 16 (5 marks) 

A student is given two test tubes during a practical lesson He is told that one test tube 
contains cyclohexane 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 cyclohexene? 

.......... . ~~~l~~·····t···· ~~ .............. ~ .......... !f?:€!11.1.~ ........ !Y.~ ..•.. '' ''' '' ''' ,,,,,,,, ································· 

(b) The student adds one mL of the reagent mentioned in (a) to each of the test tubes and 

1 

shakes the tubes. Write down the immed!Jte observations made by the student 2 

(c) 

Cyclohexane: .... 7lt$. ~0:-/~tt. k.~l.l{f.: {'?./r:!::.!J.:.. @0:11!!\ff v· 

JJ~~~~1Jt; t~ f:{i;1:;; ~~~~:~/t/4.d¥f~ ~~ A~ 
Cyclohexene: ......... Z?r~ ..... ~~-§~~~ ........... ~~········· ~(~~···· .... 0.:1:~:(~? 

v 
.. ~;kJ········l:~4f:;t~(?:;;;; .da~·······~;;·····);£_······p·····;;a;t_••/ tk 

J4.ff wn:AL ~4•J 14 1'-. li.t,;y ~ ? ff! ~ !rtM!. • 
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). 

QttJ!e Jtv }o(t fk {_ NrtLI jcr '6r~.- /it.-o[ /1(tr­

floi ,f/&v~ f4 c~J />o;.d. 
v 1'1 1-1 

6 

' ./ w c 
' / \ ,....B.r 

11-c c,l-t 

( { H 
H··( c' 
,/ '-c/ 'H 

I "t. 
H "' 

+ H-Br 

2 



StudeatNo. ...... . 

Question 17 (5 marks) 

Vinyl chloride has the condensed formula CH2CHCL 

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

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

f1 k 1\ H k _,-11 / 
'c::: c"' ·+ c= cf + 'e.= c.. v 

if'' 'C-1 111 '"Ct )-(/ 'c.• 

(c) Give ONE use for PVC, explaining the properties which make it suitable for this 
purpose .. 

. ~~~~.~ . ..!HH~.ldt1J~?::L.~ ....... P.-?~~ J:!?."C f~trP.!'!!.[ ~~w.t?.!ff . 

... ~~~ ........... . f?~~?. : ~11 (~l~l!,.; 
~Rit/l'llrtt;.. riP%,% l 5'~N~ 

1 
'f:>EIEr f{JI Co!l.!Ul.>&. 

c/ lAS£ 

Marks 

1 

2 

2 

V frtof'fM'f 
CPfhfll'1 t.£t.t:..!Utt) 
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Student No •. 

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 

!-butanol 1-pentanol 

initial mass of burner (g) 25.25 28.42 

final mass of bumer (g) 24.96 28.24 

initial temperature of water ("C) 22.5 22.0 

final temperature of water ("C) 33.0 35.0 

(a) Calculate the Molar Heat of Combustion for 1-butanol using the data given and your 
data sheet (Density of water is LOg mL 1

) 3 

t=- NJc..AT 

uy ""'(?coX q.r~)(lo .s-) 
9r = ~11-Z r / 

bH :: '3rt--t ::r 
·$. q JZf")(/0-3 

b.H = 22.4s~s~. 7 T. ~'~;d-1 

b K = 2243.5 !J. 1"1.,{-l V 

o~/i. M~K Of<F If 'btl> NoT 
/11/Vf.. f'?.<l>~ /I"IVJ>. SPECIFIC-- ~,tff ~t>rC()'f 

1/J S: /l1VI£ UH I <1> I f /'/)1::;.t. j (/ 15 ' 

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

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

:~ .... ~~?. ........ ~········ 11. .......... 4~ ....... ~ ........... fo .... ......... tJ§:tt:T. ..... 1.0>:7: ······~ 
.1o. ........... 1!ft. ........... !t.!.~ .... ;r .... h§:.!'T.T .. bf?.ff .......... ?!: ........... ~ ....... ~~T'tl.!t~ , 

H'T ~@.'t ... iJP.t?.m.~ . ....... ~ ... f.1?=~ .. . ~>.0.1¥-A 

Jf:l.~Y-!: .. ~ t . JH ....... 7!':~l!:f5 ....... ~ ......... . ~~.4.1:&. .. 1l!:: .... .. (2:':_--I'J?.~t:!'! ~ f5' 
jg;/ ~vJ Gtef?.oY<._ ~ ffle!rL.UtK 

8 



Studetlt No. .. 

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 altemative fuel. 5 

... li~":i...-~~~ .. ..... F~m~ ...... ~~~.~ ...• 
.. <J:t .. .... ~ .... ~~~ ... ~~§Kft~/f . . gf}. ..... £./!:1 .. 1 .. ~E~f .......... . 

... . . .... ...................... .... {/ ~l}tw'/YIUJ 

)\5.1'P.lf/M~?... .. .. 

I ~~ ~~ 1 ~~d. ~;.j ...... ~ ~ .. A ..... ~. 
,;:~~·~····· ~d ~~ ~- ~ 

.fl. ·~.. fl~ .~ 21.YI.l/J!.I:.~ ~(.!;). .. ).4?. ?.?.t!:-: ~i?CI$1>.~ 
'!?ff4.?#.5.Tlff!.t;tfrf~L.!~... f!J.'1.:ff ... fl.~ ... ?..1:t,.:fRtf':t •......... 

¥ . 'l?Jf.p:?!! ~ ... ?( A~ gi.'Jf.0 Ph... ¥_ $.tt.t::~+.Y !Y:I!JY:§:. ee.~rtt>.A or~ 
. h~~~9.~ 11~ ~~~······(·~~ f~f:f:L~ ~i':i~~ 

~~~"················································•···································•······································································································································ 
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Question 20 (6 marks) 

(a) Write an equation for the fermentation of glucose C6H1206. 
if-4-£. .... 

········•• (h !±t;/?& ········ · ......... ? ...... ~ fJ:t3 .. fH-0-.Q.H.. :1:::: ~.?.-!?.~ ........................... . 
'-"Dr ~~u..b 

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

.... k .. 'i:.f>r ......... f.tT ..... . .r~mf.: .... 9.f. ....... ~J:~f....... .......................... .......................... ................... . ... 

""""'"""""""'''"""" ""''"""""""'' """""""""""'''"''''"'"""" """"""'"'""" """"". "'"''""""'"'"""'' 

'"""'''""""''""'"'"''""""''""''''""""""""'"'""' 

Marks 

1 

® 
1 

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

IH41t ~~~~~ ~.f.: ..... ~!:~~~ .fR~.I:!:-!.!: k1.~~~ T1ti:.. '1~~:-r:: :_'k ··· 
1

. ® ,, 
{41-L C..4Jt:.C. > J:s% kli..I....G 71t't '-/.Z..It'O,;rJ fi,l'r'/lrJC; ~~UHI·t>'-·--

(d) Outline an investigation you ca11ied out in the laboratory to monitor the process of ' 
fermentation of glucose.. 3 

'""' '""'""'"""''"'""" "'"" '""""''""' 

-1- .. O.~Tb:-.1.!':! ... ~ .... .. 0.1:'; .. t&A ~IJG+.~ .f&.l?.f..'f:.l:?..!11J.:~ ················· A'J···· 
.. 9.P..~&.~.~T ........... ~~~!1 .. ~ .. ~~~ .. f?.E ..... §..~'?t§ '<fl 

m~lN.Tfrl~ . ...... . ~·~~: ..... f±:I ..... ..... ~3:~~... ••••··•·•·····••• .••••••••. w············ 

~ ~h§nR ~~~T.' .. Ri':! ....... ±:.-::{~1:§': ........................ (f) 
~ . ~¥.,~~.0.-§U?N f? .. E. H .. '.~···· .......................................... (~) .. 

10 £_ '11t1I-IJ ()t_ 

:::T'JklS,"') JJ ~ 1db" J.. I"" C J.<\ .:l-TC. ~ t4-1 
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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 (II) nitrate 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 

Marks 

electron flow in the external circuit as well as the movement of ions in the salt bridge.. 3 

kLU-fRV:J ~·v ® 
CoR;U.-r 1o1V mo\J'c.M<e.4.l'1' ® 

I}N D M/ c.. lt-111-t ~> i-(t:, . 
CD~~ "'I.e\ 

-+--+-- L>" f'Pio]:,¢:. $,41..1'" ~'l>.trf.. .L*~~~!\::-J 
11==:1--t:=!-.-· $f71% e~t-1./:>C£.. )ON~ ·IN S.okl.ti10~ .. 

Vol-~f:-n .. P.;J C-£-iJ.., cowr 

~:+-

(b) 'd . h If . 2."'{) ?> Z"" -t-'~"e I ox1 atwn a equation: ........... ~... .. ........ ZA.i) ')~ -e..t-\-

reduction half equation: f~~) .. t::.~t. ........ 2? ... f>Q.{f..) -· &!~~;;:{ 1 

(c) Calculate the EMF of the cell and comment on why the voltage you obtained in the 
Jab when doing this experiment was lower than the theoretical EMF for the cell 2 

frn f' ;::. ~ +· b 
R"z.b t>V- ,, 

{!) d 

:::. -· 0· J~V -r b '7-"'v !I 
!i y . I 'f..tnf 6·b7lll ~OFF IF tJb = I 

ht-J ll~ 

.·T~Ihf' ....... N..P'!: .... &:~ .... ~.~~~······ (!) Fet 

.. ~.~.!'% .. ~ .. : .... ~~.r .. Y..mP~~L:-.Tf,·!:-:':1 ... f'~g,r,, 
\}~lb 

.! ' ""~ ......... . 

~0( )!nJ'~~.R.(T!~R. ...... JN ... ... ~ ... &..~~-~r&.~'i~ ~~0:T~~~ 

;s,~~IY N'et( ~· ~tf..IL:- ·~· ··~· ./~ ~ cwL: . _ 
\ 1\/trr ... - ti-El ~, ~ ..d-e .. tutwe.. .d.~ ~ 

fC IN""'(' 
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Marks 
Question 22 (4 marks) 

Describe, with examples, how commercial radioisotopes are produced .. 4 

... ... "!- N ~~~~AA., ......... R:.~.!.\:f.-:tP..I~& ............. .... ..................... .. .. ............ . 

.¥!- ........ ~':':":!.f:!:-cr?. ... !1Y!.~.~ .... C.¢.~ ........ t~TI4:-:-k ... !.tf.f§.~~~.t~:'m~~ ............................ . 
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........... ':?. cfj '· ..... !f£b!..IMYl . .... &.B. ...... ~~~- !Y ~f"::~~f ..................................... . 

~ s,, ..... '~ ~ + ..... : !f?.: ·2 '~E ... .. !!~~ .... ~~ e~--c, 
....._____ ___ ~ . ......_ ~~~----·-----------.....___.....__ £ ~~~~~~ R~-~~~J.z.sL~~s ~~~2';=~cfj .. .-
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Question 23 (II 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? 

····· 4.~l!;? l(: ............................. . 
'' '"''""""''""'"" '"""""'"'""'"'""""''"'"""""""""''" """"""""""'"'"""' 

(b) Write a balanced chemical equation for the reaction involving the burning of sulfur, 
including states.. 41-.J..... bR IVD'71J-UJ-t{ 

Sc:s) ±:::· (?<;)c:.v. ~ §.~~t:g) =v!~:~~ tJF 

s -rA-'n.'ii 

(c) Identify ONE natural and ONE industrial source of sulfur dioxide .. 

Marks 

1 

i 

IV Dl ,TIA ~T 

N Jl-'Mt,ltM-.. 

lndushial source: . ~.'1~~ '":!·~··· .. fP.~~.!~ ...... &..'?.~~ .. c~:J- ·0~) 
£i.Jn£..kn.U6r DF .S/4"-~Ii>~ oR.£-S -eJ-c. .. 

I 
t>Jor :::rus-r filll~tJ tiJf::r Fvt £.J....

1 

Question 23 continues on page 14 

s m •""'4i> ~ rc. 
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Marks 

Question 23 (continued) 

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

""""''"""'"''""""""""""""'""""" "''''"'"'""'"" """""''"'"""""""'""'""'"'''"""'' '"""'"'"''"'""'' 

•I If 
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~ ........ ~.~~.0.~.~ ... , ~~M:H:t'i'!':!§. ...... ~!>! .... tf!:rl!?.: a F.: !r:£Lk! €'0:!~® -e_q 

................................................................................ e~ ........ ~Et3aT ... P. .. E .. ¥.:!-l:!f~4 1AJ ·· 
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············· f::J-'····~···~ jfl<ft !?/~~·~····~····· . (1) ~-

··········~·····~······:~~~~·~···,£.;; .•..••.•••.• :"@· 
~· Nb.~ ?.P.N~ t!MIT"~'i! t:P. . ~~~ .... B.~ro .. f.I:TI.c.~..... . ...... l[:} 
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- ...... ~ .... ~r-~ ~ R~ JY.P.. .. . 

............... 0.1: .......... ~ .. : ... -JJ4.: ~fo 
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. · .... ~ ...... ~0~·······~······~······~{:. 

Question 23 continues on page 15 
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Marks 
Question 23 (continued) 

(e) If 22.00 g of sulfur were burned, calculate the volume of gas produced at o•c and 
100 kPa. 2 

"""""'"" "'"'""""'""'"' '""" 

r><;;;. dL -· .]L ........................... Y ~ [<? b.~~'X~~ :::t.u... . ............................. . 

....................... ~~···· ······· ~·~~' ... \! ~ .!§'(" § ~~. "'' ..(!) ······················ 
............. ......... ...................................... .. . .. -I~ .~.f:F !E: ~t?,T f.i.: ~lq· F1[rS 

Question 24 (3 marks) 
}t0 FIN~ ,<}1\1 &AN~ 

(a) Define Le Chatelier's Principle 

.. 'o/ ...... & ........ ~ .. &t.: ...... g~l1.J.&t~~~~'!1{10 .. ~ ...... ~ .. / 

.. ~ d¥.:~ ~ ~~.~ .. :4r ...... ~····· 
.. d&v. ............ ~.[?d.\ ........................... , ....... . 

' ~ 

(b) Use Le Chatelier's Principle to explain what will happen to the following reaction at 
equilibrium when sodium hydroxide solution was added to the system. 

1 

State any colour changes 2 

2Crotraq) + 2H'"(aqJ <====lo Crp/-(aq) + H
2
0(1) 

orange 
• 

yellow 

·- £\ 

: ····~~·.jlt :~~1!;,.~~-~~~J=···~~<~~·(V 
rt. .A"-o.~lll 1~ ...... . '1::0 ...... . h. .. f.., ..... f.:.!±f:l:T.V.:,!.~.~:§l'&!~f:!.~~ ....... ! E ..... !?t~ ~l:t+] 
';J).f.f..~~~§ ....... T?:t~ ......... ?. .. ~.!:t.• .. 6,.!.~~.'.~~ ..... N.~~ ...... §.:I±.!ET ....... TD ....... I.M.~H~~ 

.. L!±~J .... (nt :71ti.< ~~9 (f;) ... 
}- ...... T:H:~ .... 8,~~ ~~ ~ Ro~4~D.I?.~ I;'Y I~ .. ~~''' .EIW!?.~9?. ...... '' 

2~:~:~::_A~~r::.~~::::~'!'!';f.~~ CD 
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Question 25 (5 marks) 

Desclibe an experiment you have performed to ~easure the pH of a range of\~lt solutions. 
Mention the precautions you took to ensure the accuracy of your results .. (I\ 

Marks 

For I WOof the salts used explain, using equations, why their pHs were not 7'("2.; 5 
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Question 26 (5 marks) 

Show ALL working. 

Student No ............................... . 

The equ.ation for the reaction between potassium hydroxide and sulfuric acid is 

2KOHC"'ll + 

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: 

• 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 

n:. cV 
n= W·Ob7tXzo.ox!o-3

) 

n= 134 X!lf3Md 

(b) Calculate the concentration of the sulfuric acid solution in mol L- 1 

f /Z()'M. 1\11!:- tdiM'I-'il ON 1.)€ 5.ee, 

2-~$ It 011 fCl-11-Cr ft117h I f'ki.__ 

~> Prvtl> ::= 0.7-r X /o··'ff'ld .. 

[ 11'2.$-'q] "' 

[rh,7J .. 1 = 

.!l 
v 
i.t-t ;(to'~ 
;:)?-.. ) X I o ·-'l 

(c) Outline TWO possible sources of enor when carrying out a titration 

~~~~ (\it ... &!'!5!:e .......... L.Y..J?!. .. f.c:./'0..~ -t-o ... ~ .• M.~ ... . 
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Questioil27 (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 .. 

v v-
--~~--~·-·· .H!'::.fr:':.~ .. C: ...... ~---······· ........ ~-?. ~ . ... li:.. ~~'!: 

······ ~--·········· .. l:?!:!fr!?!Y:f2&1. .... ·--~·-·· ..................... . 

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

Marks 

2 

reactants i.e .. name the ester produced when the reactants below are refluxed 1 

H H H 
I I I 

H c - c --c---o 
I I 

H H H 

-H 

H 
\ 
0 H 

\ I 
C -·C-H 

II I 
0 H 

Name of ester produced: . f'!?:<?~?, ~'(!1::'1-t/'?.t:J:-'f!!:. : 

(c) Explain the need for refluxing during esterification 

End of Paper· 
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