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• Write using blue or black pen 

• Board-approved calculators may be 
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• 
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Draw diagrams using pencil 

A Data Sheet and Periodic Table are 
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Pages 8-22 

• Attempt Questions 16-27 
• Indicate all answers in the spaces provided on 

paper 
• Allow about 1 hour 30 minutes for this section 
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Section I 

15marks 

Attempt Questions 1-15 
Allow about 25 minutes for this section 

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) ~ (B),... (C) 0 (D) 0 
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1. Which of the following is a systematic name for styrene? 

(A) Ethenylbenzene 

(B) Choroethene 

(C) Benzylethene 

(D) Chlorobenzene 

2. Which of the following is a condensation polymerisation reaction? 

H 0 H H H 0 H H 

(A) 
I \\ t I 

H-G·-·OH + C--C--C-·· H --t-
I ll I 

H-C-·0 ··-C·--C-··· C·-·H + ~0 
I I I I 

H HO 
H H 

I I ! 
H H H 

(H) [. j H H 
n ~C=C~ 

·I H 

........... - ... ·-·· .. &>-

H H H H H H H 
I I I I I I I 
c ..... c-C-C····C-C······C 

Jl J~ 1!1 ~ 1!.1 ~~ J1 

(C) 

(D) 
[ 

H R 0 J [ H, R 0 J '-. I /,/ ' I I/ 
n )'J··~~ .. c,OH + n t.f N--g-c.,OH ---~ 

H H · . 1
~ R 0 Ql 

I II II .. , ..• 
H -N--C-C-N·-C·-GIOH + 2n·l ibO 

I f I I 
.HH HH n 
'· 

3. What is the best reason that ethene can be transformed easily into many useful products? 

(A) Ethene is a gas composed of non-polar molecules . 

. (B) Ethene has a highly reactive double bond. 

(C) Ethene is 86% carbon by mass. 

(D) Ethene can be produced by catalytic cracking. 
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4. The table gives the heat of combustion in kJ.g-1 for a number of different fuels. 

Heat of combustion 
Fuel (kJ.g-1) 

Methanol 22.7 

Ethanol 29.6 

Propanol 33.6 

Petrol (octane) 47.8 

The heat of combustion in kJ mol-1 for one of the fuels was calculated as 2016 kJ mol-1
• 

What was the fuel? 

(A) Methanol 

(B) Ethanol 

(C) Propanol 

(D) Petrol 

5. What substance may ethanol be dehydrated to? 

(A) Ethylene 

(B) Ethanolic acid 

(C) Ethyne 

(D) Ethyl ethanoate 

6. The boiling points of three compounds are: 

Compound A: 78.3°C 
Compound B: -88.6°C 
Compound C: 117.9°C 

The compounds are known to be, in no particular order, ethane, ethanoic acid and ethanol. 

Which of the following correctly identifies compounds A, B and C in that order? 

(A) Ethane, ethanol, ethanoic acid. 

(B) Ethanoic acid, ethane, ethanol. 

(C) Ethanoic acid, ethanol, ethane. 

(D) Ethanol, ethane, ethanoic acid. 
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7. The graph shows the mass and amount of carbon, fluorine and chlorine atoms in one mole of a 
compound. 

_ ..... ---··-------··-··--·-·-·· ---··-------··· ------·-1 
100 

80·· 

Mass 60 
(g) 

40 

20 

0-
Carbon Fluorine Chlorine 

[/:~:m Mass (g) L_ J Amount (mol) 

What is the molecular formula for this compound? 

(A) CF2Cl 

(B) CF2Cl2 

(C) C'-2F3Cl3 

(D) C'-2F4Cl2 

25 

-20 

15 

-10 

·0 

Amount 
(mol) 

8. The table below shows some properties of four commonly used radioisotopes. 

Name of isotope Half-life Ionising power 

Technetium-99 hours low 

Cobalt-60 years high 

- Carbon-14 thousands of years low -

Uranium-238 millions of years moderate 

Which of these isotopes would be most suitable for killing cancerous cells in radiotherapy? 

(A) Technetium-99 

(B) Cobalt-60 

(C) Carbon-14 

(D) Uranium-238 
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9. Phenol red is an acid-base indicator, yellow 6.8 - red 8.4. 
Methyl orange indicator, red 3.1 --yellow 4.4. 

A small quantity of soil was added to 5 mL of pure water, stirred for .5 minutes, allowed to 
settle and filtered. When one sample of the filtrate was tested with phenol red, the colour 
turned yellow. When another sample was tested with methyl orange, the colour turned yellow. 

What is the best conclusion about the soil? 

(A) That it is slightly acidic and has a pH less than 8.4. 

(B) That it is slightly acidic and has a pH less than 6.8. 

(C) That it is slightly alkaline and has a pH less than 6.8. 

(D) That it is very acidic and has a pH less than 4.4. 

10. The following diagrams represent samples of four acids. 

Key: 0 :::::: acid anion ~0 = undissociated (unionised) acid 

0 
0 

(~ 

0 () 

e o 0 

T u 

0 ~ 
@ 0. 

@ 
qjo o 

0 • 
0~ 

0 ~ () 

~0 0. 

v 

ci--··OJ·-·-·-·-····· 

® ~0 

~ 0 ~ 
® 

eo ~Jo 
0 «:.) 

0~ @ ................... _ _., 

w 

Which beaker can best be described as containing a sample of dilute, strong acid? 

(A) T 

(B) U 

(C) V 

(D) W 

11. The Haber Process is used to synthesise ammonia in the following exothermic reaction. 

Which of the following procedures would increase the equilibrium yield of ammonia? 

(A) Decrease both the temperature and pressure. 

(B) Decrease the temperature and increase the pressure. 

(C) Decrease the pressure and increase the temperature. 

(D) Increase both the temperature and the pressure. 
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12. Which of the following best describes a solution with a pH of 5? 

(A) Contains [H+] of concentration 10-5M. 

(B) More acidic than a substance with a pH of 4. 

(C) Basic 

(D) Contains an equal concentration of hydroxide and hydronium ions. 

13. The pH of unpolluted rainwater is about 6.0. Which of these gases contributes most to this? 

(A) C02 

(B) N2 

(C) N02 

(D) 0 3 

14. 0.40 g of sodium hydroxide was weighed and dissolved in 15.0 mL of water in a conical flask. 
The solution was then titrated with 0.50 M hydrochloric acid. The endpoint was detected when 
19.0 mL of acid has been added. The value of 19.0 mL was less than the expected 20.0 mL. 
This difference could be explained if: 

(A) the burette had been rinsed with water prior to adding the hydrochloric acid solution 

(B) the equivalence point was reached before the endpoint 

(C) the sodium hydroxide solution had been left exposed to the air for a long period of time 
before the titration was performed 

(D) the conical flask contained 25.0 mL of water instead of 15.0 mL 

15. A student prepares four solutions of acids, such that they are all of the same pH (pH = 6.0). 

Which of the following solutions is the most dilute? 

(A) Hydrochloric acid 

(B) Ethanoic acid 

(C) Citric acid 

(D) Carbonic acid 
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StudentNo .............................................. . 

Section II - 65 marks 
Attempt ALL questions 
Allow about 1 hour 30 minutes for this section 

Answer the questions in the spaces provided. 
Show all relevant working in questions involving calculations. 

Question 16 (5 marks) 

Polyethylene (polyethene) is a very important chemical in today's society. 

(a) Outline the THREE main steps in the commercial production of polyethylene. 

(b) By altering the conditions under which polyethylene is produced, two different 
polymers can be produced, LDPE and HDPE. 

Compare the uses of LDPE and HDPE, relating to their physical properties . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ .................... . 
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Marks 

Question 17 (7 marks) 

(a) Using the standard electrode potentials on your data sheet and equipment from the list 
below, construct a fully labelled scientific diagram of a galvanic cell. 3 

Equipment: 

• Zinc metal, nickel metal 

• Zinc nitrate solution, nickel nitrate solution, potassium nitrate solution 

• Filter paper 

• 2 x 100 mL beakers 

• Alligator leads 

• Voltmeter 

Question 17 continues on page 10 
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Student No. 

Question 17 (continued) 

(b) Write the reduction half-equation. 

(c) Write the oxidation half-equation. 

(d) Write the overall redox equation. 

(e) Calculate the standard e.m.f. of the cell. Show working. 

(t) In the laboratory, you would not obtain a voltage close to the standard e.m.f. as 
calculated in part (e). State ONE possible reason for this. 

End of Question 17 

10 
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Question 18 (5 marks) 

Over the past 100 years, there has been an enormous increase in the amount of fossil fuel 
used. As supplies of these are finite, a suitable alternative must be found. 

(a) Explain why ethanol can be regarded as both a fuel and as a renewable resource. 

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

(b) Evaluate the conversion of starch (or glucose or sucrose) to ethanol as a source of 
ethanol. 

11 
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Question 19 (7 marks) 

(a) During your HSC course you have performed an experiment to compare the 
reactivities of an alkene and an alkane. 

Outline how you conducted this experiment in your school laboratory using a 
named alkene and a named alkane. 

(b) In this experiment, you were required to select an appropriate alkene and alkane 
based on safety information. Justify your choice. 

(c) Summarise your results from this experiment and include relevant chemical 
equations to explain your observations. 

12 
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Question 20 (5 marks) 

Since Luigi Galvani undertook his famous experiments into "animal electricity" there 
have been great advances in our ability to harness electrochemical energy in the form of 
batteries. 

Using your knowledge of the dry cell or lead-acid cell, evaluate it in comparison to one 
of the following: 
• button cell 
• fuel cell 
• vanadium redox cell 
• lithium cell 
• Gratzel cell 
in terms of: chemistry, cost/practicality, impact on society, environmental impact. 

Properties Dry cell I lead acid 
Chemistry 

-· -
Cost/Practicality 

Impact on society 

Environmental impact 

Evaluation: ............................................................................................................................... . 
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Question 21 (7 marks) 

(a) Describe why some isotopes are stable and others are unstable. 

(b) Write an equation to represent the alpha decay ofThorium-230. 

(c) The Lucas Heights nuclear reactor in Sydney currently produces radioisotopes for 
use in a range of medical treatments and diagnoses. 

Using your knowledge of a named medical radioisotope, analyse the benefits and 
problems associated with its use. 

14 
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Question 22 ( 4 marks) 

(a) Recent evidence suggests that there has been an increase in atmospheric 
concentrations of oxides of sulfur and nitrogen due to industrial plants and vehicle 
emissions through the burning of fossil fuels. 

Explain, including relevant equations, how this may be contributing to the formation 

Marks 

of acid rain. 2 

(b) Outline reasons for concern about the release of these oxides with respect to the 
environment. 

15 
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Question 23 ( 4 marks) 

When carbon dioxide dissolves in water the following equilibrium process occurs. 

Explain, in terms of Le Chatelier' s Principle, what happens: 

(i) to the solubility of carbon dioxide in a soft drink bottle if the pressure decreases 
(i.e. when the lid is opened). 

(ii) when a bottle of soft drink is heated. 

16 

Marks 

2 
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Question 24 ( 4 marks) 

A student places 2.4 g of magnesium into a beaker containing 4M nitric acid. They 
observed that the acid fizzed vigorously until the magnesium had disappeared and a 
colourless liquid remained. 

(a) Write a balanced symbol equation for this reaction. 

Marks 

1 

(b) Calculate the number of moles of Magnesium that reacted, showing ALL working. 1 

(c) Assuming that this reaction was carried out at 25°C and 100 kPa, calculate the volume 
of gas produced. 2 

17 



Student No. 

Question 25 (8 marks) 

(a) Calculate the pH of 0.0060 M hydrochloric acid. 

(b) The diagram shows three reagent bottles containing acids. 

0.01 mol L-1 

Acetic acid 
0.01 molL-1 

Citric acid 
0.01 mol c··l 

Hydrochloric acid 

Explain why the pH of these acids are different, even though they have the same 
concentrations. Include suitable equations for acetic acid and hydrochloric acid to 

Marks 

1 

assist your explanation. 3 

Question 25 continues on page 19 
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Marks 

Question 25 (continued) 

(c) Define the term amphiprotic. 1 

(d) Write TWO chemical equations to show that the dihydrogen phosphate ion ( H2PO~) 
is amphiprotic. Identify a conjugate acid/base pair in one of your equations. 3 

End of Question 25 
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Question 26 (7 marks) 

A student determines the ethanoic acid content in white vinegar by titration with a standard 
NaOH solution. The equation for the reaction is: 

(a) 

l 
Vinegar 

...,.,..-solution NaOH 
solution 

Diagram(d) 

The following procedure was used: 

Step 1: 

Step 2; 

Step 3: 

Step 4: 

Wash burette with distilled water then fill the burette with 0.100 M NaOH and 
record the volume 

Wash a 20 mL pipette with distilled water and then fill with the vinegar solution 
and allow to run into the conical flask. 

Add five drops of the indicator phenolphthalein to the conical flask. 

Titrate the vinegar solution till the endpoint is reached. Record the volume as 
shown in diagram (d). 

Question 26 continues on page 21 

20 
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Question 26 (continued) 

(a) Unfortunately, the student made a number of mistakes. 

State ONE mistake made in: 

(i) Step 1: 

(ii) Step 2: 

(b) The student then correctly repeats the titration three times. The experimental results 
for the three titrations are: 

(i) 

' 

Titration Number 1 2 3 

Final Reading (mL) 22.48 22.55 22.43 -

Initial Reading (mL) 0.05 0.05 0.06 

Titre (mL) 
'" 

Calculate the appropriate values of NaOH required for the titration by filling 
in the table above, and then calculate the average titre of the titration. 

(ii) From the titration, determine the number of moles of ethanoic acid in a 
20 mL sample of vinegar. 

(iii) Calculate the concentration of CH3COOH in the 20 mL sample of vinegar 
in moles per litre. 

21 

Marks 
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Question 27 (2 marks) 

(a) Identify the products formed when propanoic acid and butanol are refluxed with 
acid catalyst. 

(b) State ONE advantage of using reflux to prepare the ester. 

End of Paper 
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Section I 

15marks 

Attempt Questions 1-15 
Allow about 25 minutes for this section 

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 illl in the 
new answer. 

(A). (B) '11( (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) )lA. (B) '11( (C) 0 (D) 0 
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1. Which of the following is a systematic name for styrene? 

® Ethenylbenzene L.e;L+- bcok. p.,JlP 
(B) Choroethene 

(C) Benzylethene 

(D) Chi oro benzene 

2. Which of the following is a condensation polymerisation reaction? 

(A) 

(B) 

(C) 

@ 

H 
I 

H-G--OH +· 
l 
H 

0 H H 
\\ l l c ...... c .... c- H ···-t>· 

I I I 
HO H H 

H 0 H H 
I H ' I I 

H ..... C--0··-C--C-···C ·• H 
I I ! 
H H H 

HHHHHHH! 
I I l I I I c ..... c -C--C·---C-G··-C 

. J I I 
Jift1J1J1HHH 

+ ~0 

[

H R 0 ] [ H, R 0 ] ".. I ij ' l t/' 
,, C' C . ·' N--C-G --~ 11 I'~M--" rn .( l \, 

/ I 'oH l H OH 
H H · . I~ RO 0± I II II .. ' . I . 

N G C- N .... c ... ('· .0 u + 2n--l hzO H-·- ........ ·' n 
1 I 1 l 

"-HH HH -n 

3. What is the best reason that ethene can be transformed easily into many useful products? 

(A) Ethene is a gas composed of non-polar molecules. 

, @ Ethene has a highly reactive double bond. 

(C) Ethene is 86% carbon by mass. 

(D) Ethene can be produced by catalytic cracking. 

3 



4. The table gives the heat of combustion in k:J.g-1 for a number of different fuels. 

Heat of combustion 
Fuel (kJ.g--1) 

Methanol ~~ 22.7 -76{~ ·c..t 

Ethanol q.lP 29.6 I :.to I · Ia 

Propanol ~0 33.6 cQOt lp 

Petrol (octane) l 0 lf· 47.8 

The heat of combustion in kJ mol-1 for one of the fuels was calculated as 2016 kJ mol-1
• 

What was the fuel? 

(A) Methanol 

(B) Ethanol 

@JJ Propanol 

(D) Petrol 

5. What substance may ethanol be dehydrated to? 

@ Ethylene 

(B) Ethanolic acid 

(C) Ethyne 

(D) Ethyl ethanoate 

6. The boiling points of three compounds are: 

Compound A: 78.3°C 
Compound B: --88.6°C 
Compound C: 117.9°C 

The compounds are known to be, in no particular order, ethane, ethanoic acid and ethanol. 

Which of the following correctly identifies compounds A, Band C in that order? 

(A) Ethane, ethanol, ethanoic acid. 

(B) Ethanoic acid, ethane, ethanoL 

(C) Ethanoic acid, ethanol, ethane. 

@ Ethanol, ethane, ethanoic acid. 

4 



7. The graph shows the mass and amount of carbon, fluorine and chlorine atoms in one mole ~fa 
compound. 

l 
100 25 

80 .. 20 

15 
Amount 

(mol) 
Mass 60 
(g) 

40· 10 

20 ·5 

0-.L.-.c.:;..,::..=,._.-]_,,_!_ ... :.:i.:,:.....:L- 0 
Carbon Fluorine Chlorine 

[=:_~] Amount (rnoJ) 

What is the molecular formula for this compound? 

(A) CF2Cl 

(B) CF2Cl2 

(C) C2 F3Cl3 

@ ~F4Cl2 

8. The table below shows some properties of four commonly used radioisotopes. 

Name of isotope Half-life I~nising power 

Technetium-99 hours low 

Cobalt-60 years high ___ , --

Carbon-14 thousands of years low 

Uranium-238 millions of years moderate 

Which of these isotopes would be most suitable for killing cancerous cells in radiotherapy? 

(A) Technetium-99 

@ Cobalt-60 

(C) Carbon-·14 

(D) Uranium-238 

.5 



9. Phenol red is an acid-·base indicator, yellow 6.8 - red 8.4. 
Methyl orange indicator, red 3.1- yellow 4.4. 

A small quantity of soil was added to 5 mL of pure water, stirred for 5 minutes, allowed to 
settle and filtered. When one sample of the filtrate was tested with phenol red, the colour 
turned yellow. When another sample was tested with methyl orange, the colour turned yellow. 

What is the best conclusion about the soil? 

@ That it is slightly acidic and has a pH less than 8.4. 

he.,?t~ @ That it is slightly acidic and has a pH less than 6.8. 

(C) That it is slightly alkaline and has a pH less than 6.8. 

(D) That it is very acidic and has a pH less than 4.4. 

10. The following diagrams represent samples of four acids. 

Key: 0 :::::: acid anion 00 = undissociated (unionised) acid 

() 

0 

0 () 

$ () 

T u 

0 -·-c. -·-···-··iii 
@ ~0 

~ 0 ~ 
til 

00 @K) 

0 ~ 
C® @ ..... _ .. _. __ .... _ ... 

w 

Which beaker can best be described as containing a sample of dilute, strong acid? 

(A) T 

(B) U 

(C) V 

(D) W 

11. The Haber Process is used to synthesise ammonia in the following exothermic reaction. 

N2 + 3H2 ~ 2NH3 +heat 
(g) (g) (g) 

Which of the following procedures would increase the equilibrium yield of ammonia? 

(A) Decrease both the temperature and pressure. 

@ Decrease the temperature and increase the pressure. 

(C) Decrease the pressure and increase the temperature. 

(D) Increase both the temperature and the pressure. 

6 



12. Which of the following best describes a solution with a pH of .5? 

@ Contains [H+] of concentration 10-5M. 

(B) More acidic than a substance with a pH of 4. 

(C) Basic 

-~ GeJ =- to 

(D) Contains an equal concentration of hydroxide and hydronium ions. 

13. The pH of unpolluted rainwater is about 6.0. Which of these gases contributes most to this? 

(A) C02 

(B) N2 

(C) N02 

(D) 0 3 

. oocrs- li\01 HCl • 01 ~~~Al)tf 
14. 0.40 g of sodium hydroxide was weighed and dissolved in 15.0 mL of water in a conical flask. 

The solution was then titrated with 0..50 M hydrochloric acid. The endpoint was detected when 
19.0 mL of acid has been added. The value of 19.0 mL was less than the expected 20.0 mL. 
This difference could be explained if: 

(A) the burette had been rinsed with water prior to adding the hydrochloric acid solution 

B. the equivalence point was reached before the endpoint 

(D) 

the sodium hydroxide solution had been left exposed to the air for a long period of time 
before the titration was performed 

the conical flask contained25.0 mL of water instead of 15.0 rnL 

15. A student prepares four solutions of acids, such that they are all of the same pH (pH = 6.0). 

Which of the following solutions is the most dilute? 

® Hydrochloric acid 

(B) Ethanoic acid 

(C) Citric acid 

(D) Carbonic acid 

7 
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Section IT- 65 marks 
Attempt ALL questions 
Allow about 1 hour 30 minutes for this section 

Answer the questions in the spaces provided. 
Show all relevant working in questions involving calculations. 

Marks 

Question 16 (5 marks) 

Polyethylene (polyethene) is a very important chemical in today's society. 

(a) Outline the THREE main steps in the commercial production of polyethylene. 'feA-p IS-q 3 

Q) 

(b) 

J!:l.~~!::~~--: ... ~~~2 .. ~.~~ .. ro?.(!g.IY.\~~--s~i~--0.::~~-·g{)· .. 9.t:~.C?.~<?.~ide 
~~~~~~:..~~-~-~~~j~t: .. ."f..~.;~~~~~--~~-~--~~-~-~--~--~.:.~~:e1: .. ~.~~--C:.~~ iA (Jf)d.A!0/10~ ----.-------·----------··--·-·-- --· .. --... ·-·--·------.. ·--·---·--·----------, 
t>~~O~cJi.·o.t\ - th.e. ~ v-~ Slle.s (;)A ·tla. MOf\Otv\Qft eJ\oJ:,[e. .f'k IY\Of'IOIY'US 
·.: .. :.:..: .. ~:..:.:.:.:::.:; ....................................... .::.::.:.:.:.:.::.:.:.::.:.::.:.::.:=.::.:.:.:.:~...:.:..:::;.:.:=:.:·. ~ .• • .. ::.:.::.:::.:.::..:::.:.::::::.:.:.:.:::::.::: .. . 

.... ~ .. }~!~:·.:.t'~~-~~~:~:.:·~~--~~~~= ... ~~-~-~t~~-~e.~:.P.c::.~.~--~~!~(..t;~ 
jg0.'.l.~t:\~M .... :-:-.... A0 ... !0h!.~i.~ ... .i.?. ... ~~~--:~ ... ~~e. ... ~ ... ~~!Y:~: .. :~.~--~ ...---·---------·---------------:----... ----.. -----
-~~----~.z~ ... ~ .. J9!n!{~.h=~tt~---!?.c: ... C:9.r:f.~---~~.l'h.~~-~- .. r:.~ .. ~ 
--lk cAW" b~ "l-ops. @.(1,.- """";~ ~~s@ ole=-fk"" 

By altering the conditions under which polyethylene is produced, two different 
polymers can be produced, LDPE and HDPE. 

Compare the uses of LDPE and HD~·elating to their physical properties.· 

~ -~~.f.§ .. :: ..... l:?.~ .. ~~-~~-t ... ?.?.£i: ... ~ .. £1:~iA~?~~ .... : ... '!.~~- .. ~-- .. P.~~~-~~~<:-..~~~~~? 
...................... ~~: ... .f~~~~~'?..~~: ... !r?.~~:' .. ~: ... ~~- .:) ... ~ ~f:}~~~ ... ~.~~®. ... ~. 

2 

!:\J?.J?.( ... ::-... J:t<~~ ... £'1.0.~!.1;:)~.to~h .. .< ... ci~~ .... ::~! ... !:P..~ .. f.!i;~ ...... . 
........................ c:P.c~ .. J.\.~---~~~5. .. 0..-~~-;J- .. r..t.~~~ .. ~~~ .. ~~--~d~-'- .. ~~ts .CD 

G) frDf~.s 
@ us.e.s 

8 



Student No. 

Marks 

Question 17 (8 marks) 

(a) Using the standard electrode potentials on your data sheet and equipment from the list 
below, construct a fully labelled scientific diagram of a galvanic cell. 3 

Equipment: 

• Zinc metal, nickel metal 

• Zinc nitrate solution, nickel nitrate solution, potassium nitrate solution 

• Filter paper 

• 2 x 100 mL beakers 

~· .. (j) 

i. -e.o..cA.-, c.orrt.c.-1- "SSlv.Lh~s 'l" eo.c.J...... b..e.a~ . •... d) 

k -so..H-· b rL<>\r- ~ 1/\ r;~h-\- fl~c.e. ~.rl- .f(t-lOs . .. • ® 
~ ~ vo\~· Q..r\c.{ teo.o{s ~" rl~~\- flo..~ ·, · · G) 

Question 17 continues on page 10 

9 



StudentNo .............................................. . 

(, 

~ 

Question 17 (continued) 

(b) Write the reduction half-equation. 

~ \ . ~-\- I\ - l \ • 

. 1"' L.. +- o< e ---7 N L. ····································caf)·······································"@)·················································· 

Write the oxidation half-equation. 

Zf\ ~ Zr.;>..t- + ~~ 
·····································c_.sJ······················ca~) .. , ............................................................. . 

~ (d) Write the overall redox equation. 

Zf\ + Ni.. ~+ ;> Z"~J-- -l-· Ni.. 
· ·· ···· ······ ···· ············ ·······ts·J······· ······cl:i.·ov>·· ·· ·· ······ ·-··········· c~J··············c.s·;··· ···· ············ · 

)k. T~t. oW. i o"l'f Ol\U!. fur loci:. of 'bl-o-k.S . 
(e) Calculate the standard e.m.f. of the cell. Show working. 

COxidn Zn -7 2~+-+ eli) Eo = 0 ·'lb \1 0 ............................................................................................................................. ~ ...... . 

................. l~~~---······~~~~~--~~.:?. ... N..~) ......... ~~--=····~-~ .... ~.4:~ ....... ® ..... . 

.............................. J9.~.--.~~~f .................................... :: ... Q: .. ~.~~-V. ........ ®. ...... . 
(f) In the laboratory, you would not obtain a voltage close to the standard e.m.f. as 

calculated in part (e). State ONE possible reason for this. 

.... J.~----~·~'~-~-~ ...... ~.~ .. D~t-: .. ~ ..... §.~9!0.-fd ... ~~---·~--.I.M ... 
.... ----........ ... ~---...._ - . 

0 flv .... ~ .... J~f..1?:r.:~ ...... lt!.~~---··!'·Q.t":.::1:k ... ~~~---···~$..~.£: ..... , .. , .. . 

End of Question 17 

10 

Marks 

0.5 

0.5 

0.5 

1.5 

1 



Student No ............................................. ~. 

Question 18 (5 marks) 

Over the past 100 years, there has been an enormous increase in the amount of fossil fuel 
used. As supplies of these are finite, a suitable alternative must be found. 

Marks 

(a) Explain why ethanol can be regarded as both a fuel and as a renewable resource. 2 

--~--(~_g,;~f:?. ... P.r.9.~~---~~® .. l[.;..~<?..:!~.9.;t:?.' .. ~~..l.t..~.i!;,O+-he0 
.Jt.J.t .... (?. ... f?.C9.9.tk(.~ .... h(J .... :&r.:Mfw.b.D..3 ..... ~.!?~~-®.~ ... ~ahle. 
.. ~s .. ...li.k4... s 118P.:r.: .. ~~-0.-to.!:l~~Qh- ... ~~z ... ~.~-!!--"Q .. :': a coJ) 
.... .1.~ .... 1~ ... ~ ...... ~.~~---·~-~---······················································· 

(b) Evaluate the conversion of starch (or glucose or sucrose) to ethanol as a source of 
ethanol. MAKE:" A .:l'UD~~~..r-r· 5As€'0 OK> CR.l-r·£R.Jf\. 3 ________ .. 
.J.f. .. ~~-~~'···~~--~~~---~~---~~~:~ .... ~~.(~~-~~--~·l·~~~) ... ~ ... 

0) s 1;;·::\-~~::1~-:;-~ .. ;-~ .. :-:=::~~i:f:'~so.~ L ............. f..~ ......... :.f.? ......... , ........ ili. . "Wn.a..-. -n... ~at 10..-,;., 

1IDW:<>.A.!!a:') .. :l:'b.~ ... rm.-.... ~(J- .. ·Ellli~~~~.::: . .!~r~ .. ~cl?..~ . .l.~.P'e-

.~~--!1.f. ... h?. .. f?.W. .. f4. ... QiQm.~~?.~~~~.·~~ .. J?~ ..... ~?.!.!..~~.l.~.,.0.~~.~~) 

0 .~.!!.~ .. C~:.?.ff.J.~~ .. ? ... ~.~~.f.~~-~ ... ?f. ... !!!$ ... ~?.~ ... ~ .. ~!'!:.~~{y..~o.sle j 
the.. process (;s Ao+- t.on-\el.e.~ s-clo.r· p'Dwexo< so h~h ~~'j u.t.e. 

~ rof'\-~~ s;;'OWt.e.S..) u.se cf {?osstl -~ eA~ • 

,., t--1\QDA.~ t t- ~ s cJ.~ /'\or CD.;t n evJ.t?J t-J~ b ~ , ArvJ. H ·~s e~s"t<- . 

A+- p~stU\t·, fk. oll;oo-tv~~.s &( p~ ~~ ~ 
~~ d·zv-c.L rCA-fLv- fkw... f:roCI\ ~~ ~ fk 
o-o{. VM.t s. Whet'\ .A:,'SS·d ~ fU'I~ 'c__at\. L2.e.. .e.li~ 
~ ~ f\OC~S<; o.rv>f levto{ ~~ ~ fu. er&ff~ 
~· , 'lte.t"t. ~ (}~ s~ wo.vJ.d ~ o... ~ 

-~~. 

11 



StudentNo .............................................. . 
Marks 

Question 19 (7 marks) 

(a) Dming your HSC course you have performed an experiment to compare the 
reactivities of an alkene and an alkane. 

Outline how you conducted this experiment in your school laboratory using a 
named alkene and a named alkane. 

1. 'B r- wo..k.t- wh.~cJ,,"lc; o rO\AO\e t.JO.s o.d.cteol -to a,.. -les-t- ~· C.Of'\k:wAiNA 
•••••••••••• ~ •••••••••••• .;z •••••••••••••••••••••••••••••• \:}··2........................................................................ ..J 

cil':.~ .. ~.~~~-~-~~-~-~ .... ~0. ..... 9.-:: ... ~~---~·····~···~-~~--~-~~~:.: ... (~.~) ..... 9) 
~ . Tk- -kst- ~c;. wex s+rw,p~ QAo( ghoJJlJ\ . If' .......................................................... :.:-r. ..................................................................... ':v. 

2 

~.: ...... ~ ..... ~~~ ...... ~.~---~~§~~···'-~f!.\.~.i~, .. ~~---~· ... '!?.:~-o ~L".~A.ks .G 
li(l -ks\-·~s i" doN<: '+ ks+- +woes i",_\~h\- o.te t.ts.t2o(, fu. o.rswv- fo (C.) IN~lf 
'- ho--ve. w \QQ.. ~- o..c.~-~ ) 

(b) In this experiment, you were required to select an appropriate alkene and alkane 
based on safety information. Justify your choice. 1 

Cuclo hflx.cw.q_ /s elassw as rtof .. ht?t-z o..rdol)s [{] tt~<!d t/l sm.tA.!/ (c!J...hl.l-) 
········d······························"·•·······················~······································································ 

tA./YIIJu-ttf~ 1 ~;Jtf1... tioool V(U)h'/ICA--h~ 0./lof. prokch;€. c.-lcfh,"M, . ............................................. () ...................................................................... ~ ..................... ~ ........ . 

{jjcio hex. VI e. I as tJtft ~({ f/.e. ~IM a~,. /Jil.~ t:tl/<:v,~J.) i.s ht1:Z.o.rdtJt1S 
.................................................................................................................................................... 

j,u)- Ovfo/.e fo kP_ lA..~ w/.fL, e..~Vt-h~ Oc.llcA ~~ Sflll.a.t( {}..fY\~ .Uln-t) 
~ ..................................................................................... '! ••• ..................................................... 

Bo/1,. 0/'e. I iqu/ds oJ- r{)()m -kmjO~ so eA.sif.::t Aandli!.d. 
······································································~····································!······························ 

(c) Summarise your results from this experiment and include relevant chemical 
equations to explain your observations . 

.. c.a~!!?..b.'?..~.f?:D.~ .... j.~.'!'.~.0..~~0-t~y. .... ~.~:~!9.~~r.:~.~f?A. .... ~!:&!.::.~~ 0 

........ ~.H·l·o-<-.t-)± ....... ?..C9\..{aq) ..... =?. ...... ~~ .. ttJa.~:...t .. .f:1.:). .................... 8 

.C.~~~0~?.~ ............... ~.:0.0.@~ ........................... ~~.?.~:..(~-2~ .. 2 ........................... . 
(~j-0.~ .. ~~-~~~ ............ ~:.~.~~~ .. ~.0.~ .............. .'..~.~-~--~-~-~:.~~-~~-~~~~~e) 

4 

..... C.~.~h?.~.e.~M.~ .... onl~ ..... Q\~~o.I.Q.~~ .. ~_::($.rB: .. Cd.~kr. ... ~~-·lere~ 
.... ~.e~~~ .. :···~ ....... ~.:Y.· .... J.~a~~ ........... 0. .................................................... . 

e, t-\ +- g, u.v. ''jht- ~ C H 11 Br +- l+&r ([) ........... 4f ..... ,l af{;.;)· .................... -~rAA,) .................. ~ .......... 0 ........ ~- .... (L)- ...................... c o.cv) _ 

.(.~~.\9.~~-~ ................ ~.C~0.~ ................................ ~.~~~~-~ .................. ~(9.~ ss) . 
(_ ~ctohexctAe b=- brotY\oCjclone)(O/le.. hjTiaDm<ck) 

N\~ ~ {,lSQ.. s~ ~ 
- C~()l-t -le.s\- ~~ '"-

cl<>t-k "' ll5ht . 



Student No. 

Question 20 (5 marks) 

Since Luigi Galvani undertook his famous experiments into "animal electricity" there 
have been great advances in our ability to harness electrochemical energy in the form of 
batteries. 

Using your knowledge of the dry cell or lead-acid cell, evaluate it in comparison to one 
of the following: 
• button cell 
• fuel cell 
• vanadium redox cell 
• lithium cell 
• Gratzel cell 
in terms of: chemistry, cost/practicality, impact on society, environmental impact. 

-
Properties Dry cell I lead acid ·--

Chemistry 

I 

c_~ ---~ (..) 2 ~ fr1~1---Pr· c:_/ (-t £D ,-----fr{Su; t -· 
--

Cost/Practicality 

MMKt1\ G hJlL-···G 'I DG~~JJ-D 

1-- " 
Impact on society 

vV H:+\1_ .. t< \0: -- \JSE ON t> . 

Environmental impact 

Marks 

5 

Evaluation: ... fl...-c. .... : .. c. ...• :. .. : .• ~.--~---·~·-tft-~--~-.fk." ... c. .. : .... ~---~·~·:'······· 0 
~ ... a.. .. -:-.. :: ... -:= •• :: •• : .... •.: ••••••• 0!~ ...... ~.?..~ .. :-.... :-.... :-... ::· ... ::. .. :-: .. :: ... :-:-....... ., .......... . 
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StudentNo ................................................ . 
Marks 

Question 21 (7 marks) 

(a) Describe why some isotopes are stable and others are unstable. 1 

.1.~~!-!e~~---~!.rb. .... :~ .. :-::.~.~---··~!.!~ ... ~ ... P!?.IM..~ .. IJ.~fmt) ... w.P. .. W.!~ ........ . 

~·~z:~~~~~;;-··~:-:':;;~7::;;·-:::'':Z::J~·f·i;~i;M ~) 
(b) Write an equation to represent the alpha decay ofThorium-230. ) 1 

o'l~o lv\ ? y-~e .. - ~dhRa- &,!JSlr ~ ~~~ . 
··············<1G-····································&····················~~···················································· 

(c) The Lucas Heights nuclear reactor in Sydney currently produces radioisotopes for 
use in a range of medical treatments and diagnoses. (du..fi0J ~'QIIQ.I\.rs ::> ~.5 

/~-? .:-r.pti~r 

Using your knowledge of a named medical radioisotope, an~ the benefits and 
problems associated with its use. """' 

.. &:!e.~.J!!Y..J.:: ... t.O.d~t.~ ....... lJ.I!!!!.!.?c ... ({) ....... ..p.n~~ ..... «.~@ .. 
5 

r.8.B!:!~·.6 ...... m.uii.I-:~;.IJJ.Y..e.-..... ~ ..... ::-: ..... ® ..................................... . 
{&9.f.w..~ ....... m.V..'F?.f:. .... ~ ...... ~.$.i.~lt:r?.f:. .... 0!!.~ .... ~.r. .. l5!1.¢...&.@ 

.................. :lk. ....... ~t<-{.t.6. .... <t ..... ~~s. .. aw.s~!.:-:. . .kP.. .... Q/.tS.C&t.~~ 

....•.... $.1). .... 4.af-::: .... tda/::-ka:a.~.bf?..$: .... ~ .. :1liJmr, .... ~ ......... . 

......... L~?. ....... &. ..... ~ ...... U.~ ..... ~ ..... ~fi'...: 
~·····~······mg.dd. .... M.S:UM.C .. f.f .... ~ ... m. .... -!ttw.: 

7 e-K-1--- &-a..~ t2 n CJ 4- ~ t>. 
·············································/··f.······················································································· 

..f'!/J.IY!.f, .. .' ........ E.~!. .. 2 .... ~: '.1.?. .••. :::.:.'. s." .... ?.. ~ .~~ ... ... tf. ~ .:: ... !?..~.!?:!.~~~~~ .!.~:·:rt>7J 1 
~.~&.·'····$·i~··~·¥V~:::::::::~ j 
~ tVe ~ ~~for- ~ o/ ~,QJ--.. ~ 
~dl. okl,o_~. &.c~ ~ ~~ ~ ~ ' 
lo ~l ~~I~- ~ ~~ t&n~ ~ 
~ & -'(foe:!~ ~ ' .1/£~ ~ I 

~ 9~ ~().J- ~ ~ .,;,. ,Ptirla r /4. ; 
hda· A--1l:. ~ ZM cc-R.d & ~ ~. ··i 

Proiol~s a_~~~~~{/~.~~ .k.-f~-¥) ~-J-·6-e ~ .-·-- ~#o Ita)- ------. ~-.. . h ~~ (foi- ~ ~· ~ 

~· ~~4·~~~T~0~~ ~ 
@ ~- .0~ Av.-1 ~ ~ ~ .... ~!;:~~ ~ 

~ ~~ ,/4.re_ lo ~ ~ e~ 2.,-t;!:-J ~~ foO , 

"-~·~A ~ ~ ~. --rr~,~. ----:#77.- ~ 
vh. 7 L. • .";:;,;:;J,ok:> 4-- '~~ ~ ~. .woke~ • · • 



Student No ............................................. : .. 
Marks 

Question 22 ( 4 marks) 

(a) Recent evidence suggests that there has been an increase in atmospheric 
concentrations of oxides of sulfl.rr and nitrogen due to industrial plants and vehicle 
emissions through the burning of fossil fuels. 

Explain, including relevant equations, how this may be contributing to the formation 
of acid rain. 2 

:BvrWt.~ Fiossi/ 'fv.e-ls · S + 0~ -7 ~0~ cynJ. ~SD.g_ + 0.;1. -?J J.~O~ (!) 
············7··...::.:.:..::.::.:.:.:::.:.:~·······································································"···························· 

···.:.:.:..:.:.:.:.:=="-'-'-' ............. -~-~~...........-rrr. ............ .... .. .. ................. .... ............. ..... .. ...... .......... .... ... 0 Nh-€/1 olt~so{ved til rt?vit-t so::t ·f- f-/~0 ---7 I-/6J.So3 ~uLPurotJsAe-iel)~ 

~ so3 +- H;J...o --::> Hc:J-50'f {sutfitnc. au.J ............................................................................................................................................ 

h)h~f.e r~ is t10~ o.c.i'cltc ct.u fo [c.o,_J IU. rlf fj,!/s lvvdow-erw/1!.. /11- ~Or ........................................... v' ..................................... 2 .................................................. . 

(b) Outline reasons for concern about the release of these oxides with respect to the 
environment. 

..... :7&:.~~~-~-~ ... ~:. ... ~~~~ ... ~.J.~-~!::.£.~ .... ~ ....... --:.-.................. . 

..... !.: ... J?.If .. 'f. ... f.g.~~.~ ... ~ .... ~~-~ ... ~~---~~!!?P.. .. ~ ... ~'?:.~~~~ ... ~r:..S. ... *-~~ 

........... ~~ .... '::.·.~~~--~~-~L .. ~ .... I!..~~.e.~.~ .. ~ .. ~.f./f(~~~.: aJ 

.... ~.: .... 0 .... ~~.i...'!!~~ ... ~ ... ~~--~'::::. ... s::~.~~~~~ .. ~.~~~~~~--·~~~---~-·~-6.~ J (!) 
I? hvls o( fore("/- h:we b.tuA oles¥ or ~ 

! 
tJ .a.. +- 0 ~. -7 r;!l.I\J 0 a.../ OJ.NO -1- oct -? 02NO ~ (]) 

;) NO~. -1- 1-f::tO --?> H N03 t-· H AJO::L(j) 
~ ~ 

(MA)/ Mbl 

15 
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StudentNo .............................................. . 

Marks 

Question 23 ( 4 marks) 

When carbon dioxide dissolves in water the following equilibrium process occurs. 

Explain, in terms of Le Chatelier's Principle, what happens: 

(i) to the solubility of carbon dioxide in a soft drink bottle if the pressure decreases 
(i.e. when the lid is opened). 2 

~;-:~;·:~<i!···=~:=-~~::::::!~:.!!~Pf;:: ................... '(!. ............................................................................... ~ ............................... . 

o~ .. f!!: ... <:.Cf.~:(~.?..~!.l!;'!:;. ... ~~!.~ .. ~ .. ~(e!f..~.: .. '='!.':~lf0. .. ~~!'.~ ... ~~ ... (coct(jU 
.....---. ~ -

A0.~ .... 1J.~ .... ~-r··~····~~(~)··~·~···~·f!! .. f.J.{~ ... ~ .... ':;£/~;Sh 
~co~{~) .@ · 

(ii) when a bottle of soft dr~nk is heat~d. (J) ~ 

... 1&~ ... r?.!f..t&Y..lb.t::zfl.m ...... $.h.t.fh. .... h?. ..... &. .... .f.d:f .y ..... ~ . .f.!rJ ····¥····~····· 

.... f?:~frl:!..: .. h.eod::.'> ...... §.9. ..... !Ji~ C--0 ~ ~) is ~ro~. (]) 8y., .. ·---- .. . 

1h' he~ /)J "__.. 1lR_ a CP. ll.tz. ~ htaf-.......... ~] ...... ;."";'.-,';r~·w:-.. ";~ ................. -;: . .,./··e.ci.·o/·····································l?f..··············· 

... .?.~ .... t.r.u:f.J.(.m .. <~=' ..... 4.~.~ ... 1P. ... 4. ... ~ .... ~ .. 

(l) 

COo?.~) r· H 2.. 0 :;;2 
l~ ~s 

:. ~ ~9vo 

16 
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StudentNo ................................................ . 

Question 24 ( 4 marks) 

A student places 2.4 g of magnesium into a beaker containing 4M nitric acid. They 
observed that the acid fizzed vigorously until the magnesium had disappeared and a 
colourless liquid remained. 

Marks 

(a) Write a balanced symbol equation for this reaction. 1 

.................... .M~i~"ft. ...... .!±.~.~-'}~···· ....... f ........ ~~{~QJ)~'"t: ...... ~ .. iL(@ 

(b) Calculate the number of moles of Magnesium that reacted, showing ALL working. 1 

...... r:1~ .. :7. .• ~ ... ~ ....•.••.. @ ....................................................................................... . 
Cl.t.t.· '3 t}Mol -• 

............... ::: ....... 9.~ . .\ ... m.~.-®-································································· .................... . 

(c) Assuming that this reaction was carried out at 2.5°C and 100 kPa, calculate the volume 
of gas produced. 2 

.. ..f}lf,., .... :': .... (!Mj· .... ~ ... J!t: ..... "1.~ .. J~ . .J~!... ... C1) ............................. . 

.. . .. V. M-;x .• :~ .. ... 'fJ.H:t .. X ... ~c. ......................................................................................... . 

............... : .... 9.~~! .. ~.'?.~ ... :~ ..... ~':1:.:.7..9 ... /:: .. f'!};f?.~~~ ....•... (J) ............................................ . 

.............. ::. .... 1?.:.~.1.9. .. !::-: .................................... @ ................................................. . 
== Ol· 5 1-. fo corred- s-~. Aj . @ 

""-----· ... ~-·-----~--------·--·--·~-------~----
---~--··--·-...:....--· ----·-.. -----·-----·---
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Marks 

Question 25 (8 marks) 

(a) Calculate the pH of 0.0060 M hydrochloric acid. 1 

.................. r.H .. ~ ..... :::.~~~ .. &:.:? .. ~--~~-~) ................................................................ . 

.......................... :: ......... g.~--~·-··························0. .................................................... . 

(b) The diagram shows three reagent bottles containing acids . 

. , 

0.01 mol L-1 

Acetic acid 
6.01 mol L-·l 
Citric acid 

0.01 mol_c·l 
Hydrochloric acid 

Explain why the pH of these acids are different, even though they have the same 
concentrations. Include suitable equations for acetic acid and hydrochloric acid to 
assist your explanation. 3 

Ac.eh.c. o...c~c\ o..(\oL c...~+nc... C\.c..~tcl ate.. w~ c:tLc..d.s ........................................................................................................................................... 

...... ~~~-... ~ ... !?.0 ~ ,evh~~~ ...... ~:?.o.~.~~ffi.!..ffi3~?.:J ... :S .... !Stt:~~11J 
ie .. ~.~:g.~~~~-~~:'.~·.f.lt~ .. ~ .... @.~ .. ~~3.~.~--- .. ~~ .... ~~9 .... ~ .... ?. ..... S:H3.~~~-:t .. '13o+ Ci) 

.... H:~.drP..~Qo·.s. .... 9:~:W. .... 3.? ...... 9:: .... ~.~-~---9:~~-- 2 _ ..... ~ .... ~.~ ·t· ~ >-. ..........._ 

J\v.!.!¥···'Qo.i.j;_~,r.t!D ......... .!±q~_tt,O:::::?. ...... H~9.:':: ..... ±: .... c.r: .. @ 
......... ; .... 9.v.:\cl .......... l}tt>Q:.] .... =: ..... [E:tcg ..... .~ .......... 9.~.9.J. .. ~ ..... ~~-.f..H:: ~ ·® 

1Ylo.~ c.an A ~ i; f&_ ~ t.. ~ ~JL. 
nL ?JnW)Jl~ /().(2 .. ~ tUJ '../-& tfoJL ~ h ~(!- --~-(/ 
v·m~ ~ -U Question 25 continues on page 19 ~ ~. 
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Question 2.5 (continued) 

(c) Define the term amphiprotic. 1 

.. :J&?.:~ ... 4¥.h.{f.{J?..f1.~ ... §.~~&!:1.~ ... ~ .... Q/Qocd.e. ... ~.~-········· 

.. t:Jr.:.~ .. tb .. p.:o.h;o. .... {If ... ~~---·~····6..7.~ .... ~ .. ~ ... 4. .. !J.~.f-:..kc,0 

(d) Write TWO chemical equations to show that the dihydrogen phosphate ion ( H2PO~) 
is amphiprotic. Identify a conjugate acid/base pair in one of your equations. 3 

........... BO).PQ~ ..... ± ...... 9.H.= ...... ~ .......... ?. ........ !!.f.Q/...~ .... ±: ..... ~£? ............ :. CD 
~-·LJ ac.\.ct 'B~L... bo.sfl.. 001\jv~de. bo-se.. C.OU~o.k CtiAGI 

............ !:k.P.O£+····· .. t ..... H&9..~ ....... s .... ~ ....... H-t>.~9.~ ...... .... :t .. ....... tl:.?.9.... .. . (!) 

..... ~~~---~~ ............. ?.:~~~~ ............................... ~J.~~-~~ .............. ~~--~ 

~cJef~­
l+~PD: I f+-PD:--

ot-1-) HotO 

Ho1PD;j H3 PD4 

H3o+-j H2 0 

End of Question 25 
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Question 26 (7 marks) 

A student determines the ethanoic acid content in white vinegar by titration with a standard 
NaOH solution. The equation for the reaction is: 

(a) 

Vinegar 
K"" solution 

(b)\\ In~ y-' 
NaOH 
solution 

Diagram(d) 

The following procedure was used: 

Step 1: 

Step 2: 

Step 3: 

Step 4: 

Wash burette with distilled water then fill the burette with 0.100 M NaOH and 
record the volume 

Wash a 20 mL pipette with distilled water and then fill with the vinegar solution 
and allow to run into the conical flask. 

Add five drops of the indicator phenolphthalein to the conical flask. 

Titrate the vinegar solution till the endpoint is reached. Record the volume as 
shown in diagram (d). 

Question 26 continues on page 21 
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Question 26 (continued) 

(a) Unfortunately, the student made a number of mistakes. 

State ONE mistake made in: 

(i) Step 1: .... g~.O.~J.~ ..... ~~Jh ..... ~~hB~ ..... W.~ .................................. . 
(ii) Step 2: .... 1S.t~.~!:~ ..... w'Jth. ...... d:t:~b1l~ ...... waJ:e.c ................................ . 

(b) The student then correctly repeats the titration three times. The experimental results 
for the three titrations are: 

(i) 

' 

Titration Number 1 2 3 

Final Reading (mL) 22.48 22.55 22.43 

Initial Reading (mL) 0.05 0.05 0:06 
---· 

Titre (mL) 6l~. q.:~ 6l9..· Q) ~Q·~7 

Calculate the appropriate values of NaOH required for the titration by filling 
in the table above, and then calculate the average titre of the titration. 

aa. 4- 3 
·········································~-~-~---······················································ 

(ii) From the titration, determine the number of moles of ethanoic acid in a 

2 

1 

20 mL sample of vinegar. 2 

n - n -= l')".u vto._ 3 L ... O·loo It'd c' 0 c.ri;,~oo t"t - NC\OH oC~ I A. ~ ~ 

-3. \ 
~· ~4- )(. {0 lr"A.O --

(iii) Calculate the concentration of CH3COOH in the 20 mL sample of vinegar 
in moles per litre. 2 

-3 
:=. 6}_, ~lf-· X lO MOl 

0· O~D L 

0 • J I :J.. yY\.o I L -I 8 
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Question 27 (2 marks) 

(a) Identify the products formed when propanoic acid and butanol are refluxed with 
acid catalyst ® @ 

..................... b..~hfJ. .. f.r.9.f.l&O..QA:t~ ...... Q.£\.oL ...... .l.Q~~ ............................ . 

(b) State ONE advantage of using reflux to prepare the ester . 

..... ~ .. ~t.?. ... 0..~ .. \?.c~~.~~~ .. ~· .. Y:Q~-n.t.~ .. ~.~ .. ~.ll~.~!.e.r 

... ~~ .... ~: .. , .. ~~~- .. ~ .. Md. .. ~~ .. ~ .. fu .. ~ ... f!t;,.sk 
so ~ ~ n.ot-- lost . 

End of Paper 
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