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Form VI Chemistry 2009 Trial Examination

Part A

Total marks (15)

Attempt Questions 1-15

Allow about 25 minutes for this Part

Use the multiple-choice Answer Sheet.

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

Sample 2 +4 =

(A) 2 (B) 6 (C) 8 (D) 9

O A @ 8 (O c (0D

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

® A~ ¥ 8 (O c (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 (O c (b
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1 What is the correct name for the following compound?

H3C_O_ﬁ_CH2_CH2_CH3

O
(A)  methyl propanoate
(B)  butyl methanoate
(C)  methyl-4-butanol
(D)  methyl butanoate
2 Which of the following is a common natural source of sulfur dioxide in the

atmosphere?

(A)  Action of sunlight on sulfur and oxygen
(B)  Smelting of metal ores

(C)  Volcanic emissions

(D)  Action of soil bacteria

3 Which of the following correctly describes the relationship between an acid and its
conjugate base?

(A)  They are ions of opposite charge.

(B)  They are both amphiprotic.

(C)  They neutralize each other to form a salt.
(D)  They have formulae that differs by a proton.

4 In which part of the Periodic Table would you find radioactive elements?

(A)  Anywhere in the table.

(B)  Only amongst elements with an atomic number greater than 82.
(C)  Only amongst the transuranic elements.

(D)  Only amongst metal elements.

5 Consider the following equation:
Cu(s) + S04 g + 4H ) — Cu”'ag) + SOs + 2H20q)
Which of the following statements is correct?
(A)  Cuis the oxidant, the oxidising agent.
(B)  H'is being reduced.

(C)  Cuis the reductant, the reducing agent.
(D)  H'is being oxidised.
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6 Which of the following would you expect to observe when adding bromine water
(Bra(ag) to an alkene and an alkane in direct sunlight?

(A)  The Bryuq) would decolourise the alkene immediately and the alkane
after about an hour.

(B)  The Bryg) would decolourise the alkane immediately but there would
be no reaction with the alkene.

(C)  Only the alkane would decolourise the Bra(ag).

(D)  Neither of them would decolourise the Brag).

7 Which of the following conditions promotes the fermentation of sugars?

(A)  An anaerobic environment.

(B) A slightly basic environment.

(C) A temperature of 80 °C.

(D)  The addition of the enzyme catalase.

8 Eutrophication promotes rapid growth of algae, which can leave waterways stagnant
and unable to support life. Which of the following pairs of ions can lead to
eutrophication?

(A)  Carbonate and phosphate ions
(B)  Magnesium and calcium ions
(C)  Chloride and hydrogen ions
(D)  Phosphate and nitrate ions

9 What is the name of the homologous series of carbon compounds with the general
formula C,Hz,?

(A)  Alkanes

(B)  Alkenes

(C)  Alkyl alkanoates
(D)  Alkanoic acids

10 Which of the following is a major source of hydrogen for the Haber process?
(A)  The reaction of steam and methane
(B)  Atmospheric hydrogen

(C)  Electrolysis of water
(D)  Catalytic cracking of hydrocarbons

Page 5 of 28 JAG



Form VI Chemistry 2009 Trial Examination

11

12

13

14

15

Which of the following is a qualitative test for water hardness?

(A)  EDTA titration

(B)  Nephelometry

(C)  Agitation with soap flakes

(D)  Atomic absorption spectrophotometry (AAS)

Which of the following indicators is most suitable for use in weak acid/strong base
titrations?

(A)  Phenolphthalein
(B)  Universal Indicator
(C)  Methyl Orange

(D)  Bromothymol Blue

Robert plans to make the ester 1-propyl pentanoate. Which of the following
combinations of alkanols and alkanoic acids would be viable reactants?

(A)  1-pentanol and propanoic acid
(B)  1-pentanol and pentanoic acid
(C)  pentane and propanoic acid

(D)  1-propanol and pentanoic acid

A student needs to test for barium ions in a local creek. Which of the following
reagents would react with a solution containing barium ions?

(A)  silver nitrate solution

(B)  sodium sulfate solution
(C)  sodium nitrate solution
(D)  sodium acetate solution

Which of the following is closest to the pH of 0.001M sulfuric acid solution?

(A) 2.1
(B) 3.0
C) 2.7
(D) 3.1
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Part B Masters’ Initials Candidate Number
Total marks (69)

Attempt ALL Questions
Allow about 2 hours for this Part

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

Question 16 (4 marks) Marks

Ethylene is a reactive gas and an important industrial chemical and starting point for
a number of chemical reactions.

(a) Draw the structural formula for ethylene and explain why it is so
reactive.

2
(b) Ethylene may be modified by replacing a hydrogen atom with a different
chemical species. One such substance is styrene. When styrene molecules
react with one another they make polystyrene.
(1) Draw a section of polystyrene which includes at least 6 carbon atoms.
1
(i1) State the systematic name for styrene.
1
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Form VI Chemistry

Question 17 (6 marks)

Consider the pH of 0.1M solutions of the following three acids:

Acids pH
0.1M acetic acid 2.9
0.1M citric acid 2.1
0.1M hydrochloric acid 1.0

(a) Identify the systematic name for citric acid.

(b) Explain the difference in pH between the three acids.

(c) Calculate the final pH of a solution produced from diluting 100mL of 0.1M
hydrochloric acid with 400mL of deionised water.
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Masters’ Initials Candidate Number
Question 18 (6 marks) Marks

Solid sodium hydrogencarbonate, commonly called bicarb soda, is soluble in water.

(a) State whether the resultant solution is acidic, neutral or basic.

1
(b) Write an equation to justify your answer to part (a).
1
(c) The hydrogencarbonate ion can react with both HCl(aq) and NaOHaq). Write
equations for these reactions illustrating the amphiprotic nature of the
hydrogencarbonate ion.
2
(d) The hydrogencarbonate ion is an integral part of the buffer system of our
blood and in fresh and salt water. Describe the effect that buffers have in
these natural systems.
2
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Question 19 (6 marks) Marks
A titration was carried out using 0.246 molL™ HCl .y to standardise 25.0 mL
samples of a solution of sodium carbonate. An appropriate indicator was chosen to
show the end point of the neutralisation. The results are shown in the table below.
Titre 1 2 3 4
Final reading (mL)| 23.60 | 45.80 23.00 | 46.20
Initial reading (mL)| 0.50 23.60 0.70 23.90
(a) Before performing the titration, it is important to rinse your
apparatus with the appropriate solutions. Identify the chemical
used to rinse the following:
Burette:
Pipette:
Conical flask:
2
(b) Calculate the molar concentration of the sodium carbonate solution.
2
(c) Identify an indicator that should be used for this titration, and explain your
choice.
2
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Masters’ Initials Candidate Number

Question 20 (5 marks) Marks

Describe the production of a specific named biopolymer and evaluate its uses or
potential uses in terms of the properties of the biopolymer.
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Question 21 (3 marks) Marks

During an experiment a student immersed a series of different metals rods in an
aqueous gel salt bridge as shown in the diagram below. The metal rods were then
connected to each other, two metals at a time using connecting wires and a voltmeter.

s cork to hold
/ droppers in place

Mg

50 mL beaker-
electrode

‘ — metal salt
Jr { | solution
conducting agar —t\ /

l, |

agar plate

Assembled beaker containing five half cells. Each electrode is submerged in its own
salt solution. The conducting agar serves as the salt bridge.

(d) Identify which combination of metal pairs you would expect to
have the highest potential difference and state the theoretical value
of this voltage.

1
(e) The measured voltages were found to vary somewhat from the theoretical
results. Other than faulty equipment, explain why this might be.
1
® After a sufficiently long period of time the voltage of all cells approached
zero. Suggest a reason for this.
1
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Masters’ Initials Candidate Number

Question 22 (4 marks) Marks

During the course of the year you have performed a first-hand investigation to
measure the potential difference between metals connected in a galvanic cell.

Draw a fully labelled diagram of your experimental set-up, identifying the
metals and solutions used, the anode and the cathode and the direction of
electron flow.

Page 13 of 28 JAG



Form VI Chemistry

Question 23 (6 marks)

A chemist wishes to make ethyl butanoate, which has a pineapple odour, in the
laboratory. Describe the apparatus, reagents and procedure needed to synthesise
this ester. Include a diagram in your answer. Explain how you would isolate

this ester successfully using the data table below.

2009 Trial Examination

Marks

compound boiling point (°C)
ethyl butanoate 120
ethanol 78
butanoic acid 163
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Masters’ Initials Candidate Number

Question 24 (5 marks) Marks

“The condensation polymer cellulose may be used as a starting material from which
ethylene may be produced.”

Discuss this statement, including the chemical steps required, a definition of the term
condensation polymer and any relevant equations.
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2009 Trial Examination

Masters’ Initials

Question 25 (2 marks)

(a) Identify the following compound:

Candidate Number

Marks

1
(b) Draw the structural formula for 1,1,2,2-tetrachloropropane.

1
Question 26 (3 marks)
Describe a quantitative test for total dissolved solids that you have performed on
a water sample.

3
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Question 27 (6 marks) Marks

Oxygen exists as two allotropes, O, and Os.

(a) Draw Lewis electron dot diagrams for each of these allotropes.

2
(b) Compare the effects of ozone in the lower atmosphere with its effects in the
upper atmosphere.
2
(c) Describe the effect of compounds such as CFC’s on ozone in the upper
atmosphere.
2

Page 18 of 28 JAG



Form VI Chemistry 2009 Trial Examination

Masters’ Initials Candidate Number
Question 28 (5 marks) Marks

The following method was used to gravimetrically determine the concentration of
chloride ions in a sample of seawater.

1. 10 mL of seawater were pipetted into a 100 mL conical flask.
. 1.0 mL of 1M nitric acid was added to the conical flask.

3. Using a burette and constantly stirring, 0.50 M silver nitrate was
slowly added to the solution until no more precipitate appeared.

4. The suspension was heated to just below boiling and then allowed to
settle.

5. The precipitate was collected by filtration with a pre-weighed filter
paper.

6. The filter paper was dried in a drying oven, and then re-weighed.

The mass of the filter paper was found to be 0.452¢g and the mass of the
filter paper and precipitate was 0.792g.

(a) Write a net ionic equation for the reaction that occurs in step 3

above.
1
(b) Calculate the concentration of chloride ions in the seawater (in g L™).
2
@) Discuss the effectiveness of the method used above to find the concentration
of chloride ions in scawater.
2
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Question 29 (8 marks) Marks

Ammonia is a choking alkaline gas which is an important industrial chemical.

(a) Identify two industrial uses of ammonia.

2
(b) Write the equation for the Haber process and state whether the reaction is
exothermic or endothermic.
2
(c) The Haber process is typically performed at temperatures between 400°C and
500°C. Account for this choice of temperature.
2

Question 29 continued on next page.
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Masters’ Initials Candidate Number

Question 29 continued. Marks

(d) Explain why monitoring the reaction vessel used in the Haber
process is essential.
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Form VI Chemistry

Section 11

16 marks

Attempt question 30 in this section.

Allow about 35 minutes for this section.

Answer the question in a writing booklet. Extra writing booklets are available.
Show all relevant working in questions involving calculations.

2009 Trial Examination

Question 30
Question 31
Question 32
Question 33
Question 35

Industrial Chemistry

Elective 2
Elective 3
Elective 4
Elective 5
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Question 30 (16 marks) Marks

(a) This diagram summarises the steps in the industrial production of
concentrated sulfuric acid.

Oxygen Oxygen Sulfyric
from air from air acid
TStep 4
Sulfur
X ‘ |V, Y ) Z
Step 1 dioxide Step 2 Step 3
(1) Identify X, Y and Z above in the process. 2
(i1) Outline the chemistry of the production of concentrated 4

sulfuric acid starting from X. Include chemical equations for
steps 1 and 3 in your answer.

(1i1) State and justify the conditions used to maximize the rate and D)
yield in the second step of the Contact process.

Question 30 continued on next page.
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Marks
(b) Explain how concentrated (18.4 M) sulfuric acid is diluted in the 3
laboratory. Include all necessary safety precautions needed for the dilution
of this concentrated acid.
()
(1) 5 mol of hydrogen gas, 4 mol of iodine gas and 1.6 mol of hydrogen 4
iodide gas were mixed together in a 2 L vessel at 900 K. After
equilibrium had been attained, the vessel contained 3.6 mol of
hydrogen. Calculate a value for the equilibrium constant for this
reaction at 900 K:
Hogg) + I 2Hlg)
(i1) Identify the change in conditions that will alter the value of K. 1
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1

MTK CRIB .
Part B Masters’ Initials " Candidate Number
Total marks (69)
Attempt ALL Questions

Allow about 2 hours for this Part

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

Question 16 (4 marks) : Marks

Ethylene is a reactive gas and an important industrial chemical and starting pomt for
a number of chemical reactions.

@) Draw the structural formula for ethylene and explain why it is so
reactive.
| J /
() c=C
) )

(D _double _bond L%D/ahm%bm 2

(b)  Ethylene may be modified by replacing a hydrogen atom with a different
: chemical species. One such substance is styrene. When styrene molecules
react with one another they make polystyrene.

(i) Draw a section of pblystyrene which mecludes at least 6 carbon atoms.
’ ! ] , ! 1
() —emememae—c—  guen

chal

@ | é ! @ as per 7u¢.s4wu,

() State the systematic name for styrene.

Fher@/ffn‘%&m e oR_edheny lbenzene

_"_"E \Jm?f/ benzenc (acae#d)
* S}mmy\‘jg Was Mﬂl’k@&(.. (j 6/7127( benzene hohua]H@
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Question 17 (6 marks) Marks

Consider the pH of 0.1M solutions of the following three acids:

Acids pH
0.1M acetic acid 2.9
0.1M citric acid 2.1
0.1M hydrochloric acid 1.0

(a) Identify the systematic name for citric acid.
2~ f:jdvoxvjbmfbame - 12,3 ~riearboxylie aad
—\L poorly /dcme, @gjbu/im(/}/ atven It ¥ &, dof)pormL.

{b) Explain the difference in pH between the three acids.
See i F)C’"' IJSM o 3

(c) Calculate the final pH of a solution produced from diluting 100mL of 0.1M
hydrochloric acid with 400ml. of detonised water.

Cy VJ = c} \/2_ 2
00%0.| = c.xS00 ¢, = 0.0 (1)

pht= - log, Lot ( = ()
X c"/MCj Crroy ?;md gf; (0o Ué—é&{ i diluhron -
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T

Qnuestion 17 (6 marks) ' Marks

Consider the pH of 0.1M solutions of the following three acids:

Acids pH

0.1M acetic acid 1 2.9
| 0.1M citric acid 2.1.

0.1M hydrochloric acid 1.0

(b) Explain the difference in pH between the three acids.

Marked holistically
Marks | Marking guidelines
3 s Links pH to hydronium ion concentratlon
» - Links hydronium ion concentration to degree of ionisation or
strength.

*  Recognises that given same concentrations, links pH to strength.
*  Correctly explains why HCI > citric > acetic in terms of strong and
weak acids and degree of ionisation.

2 * Identifies 2-3 of the points listed for 3 marks, but must include
explanation.
1 » Identifies any one of the points listed for 3 marks.
Notes:
> Many boys stated that citric > acetic because, being triprotic, it released 3

protons compared to 1 for the monoprotic acetic. There was no indication that
the 3 protons are not equally ionised and that the degree of ionisation is
mainly due to step 1 of the 3 ionisation steps.

Sample 3-mark answer

Given the acids are of equal concentration, the pH (being a measure of [H;0°]) is
directly related to the degree of ionisation or differing strength. HCl is a strong,
monoprotic acid, hence fully ionises such that the pH = -log;o[0.1] =1.

Acetic and citric acids are both weak acids, hence they are not fully ionised, leading to
lower [H30"] and higher pH’s. Citric acid has a greater degree of 1onisation than
acetic acid, hence it has a pH that is less than acetic but greater than HCL.
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Masters’ Initiais Candidate Number
Question 18 (6 marks) Marks

Solid sodium hydrogencarbonate, commonly called bicarb soda, is soluble in water.

{a) State whether the resultant solution is acidic, neutral or basic.

basic. 1

L E = CAYYY eXyor 7‘” ‘“*{'@

. & < YIWEon
" m(k {,‘A(— (b  Write an equation to justify your answer t / j 5?/1:_.1

-;j%’/’ﬁf‘&j H’C/O: (am() —+ HOLO{JQ -"‘,;.:f' H,‘Q,OOg /ﬁf) *f’"OH £a7> 1
v r'
WOVS 3

amarkﬁ
(¢)  The hydrogencarbonate ion can react with both HCl(,g) and NaOHy,q). Write
equations for these reactions illustrating the amphiprotic nature of the
1C hydrogencarbonate ion.

Gl | P W03 (e + O = HO(y * O o
! ;{e’pm&( mo/uswv\ ﬁ Na\. also fn éqwlhafw

Ldf‘““ Foa }(QLB . fa> EITHE
|
T\ Heo W,; HeL == HaCO t Clop

fory
o (/\pij+ 0(4,,) U > €0z lay) *F/}/O(Z)é’f’y%
03" (a) + M(«? —> Ooxg) + 01y +Cl 4

(d) The hydrogencarbonate ion is an integral part of the bidfer system of our Lo m
blood and in fresh and salt water. Describe the effect that buffers have in ( ¢
these natural systems GNSWE

(‘) maindain pH w4 harrow ranae ]aq heszs%j 2
(hange I/\dr\cm W{ AV uﬂfi;&% g»@:}ﬁw’
ac&{ o base M.!{ML

(1)__allow biochenireal processes fo veenwr ot
Fhwm Fale of prevend< dlﬁmde_ %JS’W

-—"" age 9 of 28
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Question 19 (6 marks)

Marks

A titration was carried out using 0.246 molL?! HCl,q) to standardise 25.0 mL
samples of a solution of sodium carbonate. An appropriate indicator was chosen to

show the end point of the neutralisation. The results are shown in the table below.

Titre

1

2

3

4

Final reading (mL)

23.60

45.80

23.00

46.20

Unitial reading (ml)

0.50

23.60

0.70

23.90

230 |

Before performing the titration, it is important to rinse your
apparatus with the appropriate solutions. Identify the chemical
used to rinse the folowing:

0-24b M H
f\)&(;z,(/OS SD l)—l"]Oﬂ
AisHlled / desomnlstA b\)%"&r

Ao 230 a3

(a)

Burette: .

Pipette:

Conical flask:

(b)

Calculate the molar concentration of the sodium carbonate solution.
A«m hhe wilt, 1 Muoped = 2260 ml 2
mtcej 23. 67 %10 Uy o. 24l = S Yfvio > Mo
- ) Npgep = > T¥EX N

o:lloM

IA\N—\),{.

e = 4 9'1‘7)(1:)3
— e e—————} T
v 25xlo
% | mark ziVen :'f Worke

(©)

showin one gmall error -

Identify an indicator that should be used for this titration, and explain your
choice.

([) mettu | oranae. oY émeo’ﬁ\yMof
(1) Exg}iﬁjmwhm}uj o etter:

b[U& )

O (b) recolBng satt (Nec) & neibval so imdiiator 1+ T
JUged .
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Masters’ Initials Candidate Number

Question 20 (5 marks) -‘Marks

Describe the production of a specific named biopolymer and evaluate its uses or
potential uses in terms of the properties of the biopolymer.

%/V(a‘/by/'&r-y A/o%d\}!ﬂo,_ i VS /;"’?
4 4

éﬁ’kﬂ/ ﬂ:’/;’m ool ﬂf/’p/’:’?C;{—/@%z;‘/E

el /a/ 5?4{11//4}/{,4,—, .

4

% /V.wéﬂ/éﬁ o/_ a/crtc’ Aot B

5 %@% c //%&/Mé? / SV 4 éﬂrf%vw

5. {MQ/%/%/MD/% L cvsst afove

7Z ] “re /Mr;-\/»é#-/ Gn 5 e
)3 ;ZAW % L 2 A /74

/C@?S-‘_? %/Wﬂ/& %ﬁam/o'?a«-f/v? éf%?m)

/;-&’—-é’f e 9“""’/ // —7/”4:)}/&@59% 110f28 JAG
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Mastérs’ Initials Candidate Number

estion 20 (5 marks) W Marks -

- Describe the production of a specific ed biopolymer and evaluate its uses or
potential uses in terms of the properfies of the biopolymer.
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Form VI Chemistry 2009 Trial Examination

Question 21 (3 marks) Marks

During an experiment a student immersed a series of different inetals rods in an
aqueous gel salt bridge as shown in the diagram below. The metal rods were then
connected to each other, two metals at a time using connecting wires and a voltmeter.

crk to hold
Me, Ag droppers in place
g, AT b
i L cWAL. B
50 mb beaker—[ i1
#H—— electiode
y } [ metal sait
‘ . o s solution
congucting agar w4 ™ .

. (% ={-t— agar plate

Assembled beaker containing five half cells. Each electrode is submerged in its own
salt solution. The conducting agar serves as the salt bridge.

(d) Identify which combination of metal pairs you would expect to
have the highest potential difference and state the theoretical value
of this voltage.

/t/-ﬁ'/lf_%,/w ab-a/f/ : 1
236 —=0:8) =.3. /6 L

‘(e) The measured voltages were found to vary somewhat from the theoretical
results. Other than faulty equipment, explain why this might be.

- aa/mo/f{f/ .4»«:/ ),/’am S - 1
Oxi it onms o/ (7)) o loiNanlE.

2
Wb il B v Goncn o T ekl
N'W.ﬂ '\/(‘a-//;yﬂr j f/

O After a sdfficiently long period of time the voltage of all cells approached
zero. Suggest a reason for this.

@/z’,aféﬂ@c{/mm/k/ o,

“ Z%DZ/(% (i{;ﬁf Zf/ T et
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Form VI Chemistry 2009 Trial Examination

Masters’ Initials ~ Candidate Number

Question 22 (4 marks) : Marks

During the course of the year you have performed a first-hand investigation to
measure the potential difference between metals connected in a galvanic cell.

Draw a fully labelled diagram of your experimental set-up, identifying the
metals and solutions used, the anode and the cathode and the direction of
electron flow.

édc/ S C‘ce‘m’\/?c 04&4\/,4 /éM 74(4? ’/:M.C/(_
/aw:()/sM/p e lrclirs Sadt A/;?/( Z%d/mﬁé-/mfn(
LA S el el e = e

| ﬂ/aw/maa/-//@é% -;V[sd/saé)f/éws — 1AL
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Form VI Chemistry , 2009 Triat Examination

Question 23 (6 marks) A Marks

A chemist wishes to make ethyl butanoate, which has a pineapple odour, in the
laboratory. Describe the apparatus, reagents and procedure needed to synthesise
this ester. Include a diagram in your answer. Explain how you would isolate
this ester successfully using the data table below.

compound boiling point (°C)
ethyl butanoate 120
ethanol 78
butanoic acid 163

ST A i | ¢
J //L/x//é,)/f/ Loz

A /' -
et ot aclf A e Yol

AN Dot sl ool
oflﬁ/é 476 MR /,/Z»vu_/)
\{ Le

i + 4)/ V o rtendl ﬁ/d\an
<\

V‘&JYM a,/JZ/:.Z‘;//ZeM
YW ) /7&)//@/ o

X

S spics
w) ﬂ s~ oyl Sc:ayﬂ/ o/érfaum
S

/A/\//f -’/-3 /Mﬁ’;ek(

\Sn A """""’”ﬂm vCe8 3
§S % /u;);%‘ o fin)é/ms//%
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Form Vi Chemistry 7 2009 Trial Examination

%J
Question 23 (6 marks) | ' Marks

A chemist wishes to make ethyl butanoate, which has a pineapple odour, in the
laboratory. Describe the apparatus, reagents and procedure needed to synthesise

- this ester. Includdiagram in your answer. Explain how you would isolate
this ester successfully using the data table below.

compound : boiling point (°C)
ethyl butanoate 120
ethanol : 1 78
~ butanoicacid 163
Y T a— oo
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Form VI Chemistry - | 2009 Trial Examination

Masters’ Initials Candidate Number
Question 24 (5 marks) Marks

“The condensation polymer cellulose may be used as a starting material from which
ethylene may be produced.”

Discuss this statement, including the chemical steps required, 2 definition of the term
condensation polymer and any relevant equations.

[ mAcC
* M A L2 14 Y, o L(I
Gilal ) / A ~
¥ 54@% Z/MLMX/J/_&%«Q/

¥ CHO

- it 7) ~72C, %/ O;/ *2(0 /m,m/

c/(a;)

¥ ol Wﬂé/»é oHne s se
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- Form VI Chemistry . - 2009 Trial Examination-

T s,
= -

Masters” Initials Candidate Number
Question 24 (5 marks) Marks

“The condensation polymer cellulose may be used as a starting material from which
ethylene may be produced.”

Discuss this statement, including the chemical steps required, a definition of the term
condensation polymer and any relevant equations.

/..r s KA A //’/1///‘;" A //z o M/&%WXM
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"~ Form VI Chemistry . . 2009 Trial Examination

Masters Initials " Candidate Number
E xer_jpLopr |
/l/\_,/\/\-——.-/ -
‘Question 24 (5 marks) ‘ . Marks

“The condensation polymer cellulose may be used as a starting material from which

ethylene may be produced / _
Discuss this statement, 1nclud1ng the chemical steps required, a definition of the term

condensation polymer and any relevant equations.
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e e iy ) - 2UUY Inal Examination

CENS L CRIR.
Masters’ Initials Candidate Number ‘
Question 25 2 mafks) ' o Marks.
(a) Identify the following compound_;_
H H H F '
/" N/ pweededf
PN - —cowct m <y
7 /C/ C\ — c,oyt{’,-&{_ PUH( C«h{ﬂj}l}']
& o A i ' - 4’,_7“_:{(t{010 )
| ~ BUTRNE ~of pugane
2-chloro -~ \\13'_; N{[uoﬂ)buiw}% 1
(b) Draw the structural formula for 1,1,2 2-tetrachloropropane.
1
Ch QA - H
)
H - é, S
\ \ ]

Ct Ci i

Questi-on 26 (3 marks)

Describe a quantitative test for total dissolved solids that you have performed on
a water sample. -

ORI g _ 0. O wnduchily wokr
'Wiﬁb WW{MQP oS wiedd Yo puamdnid 1O
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Question 27 (6 marks) ‘Marks :

Form Vi Chemistry : : 2009 Trial Examination * _

Oxygen exists as two allotropes, Oy and Os.

(a) Draw Lewis electron dot diagrams for each of these allotropes.

: I v,
‘00 O::0
L - -

f 4 - !
’ » " .a"
i ¥
’
¢

é
i

o Lo

R % il Lo | | 5 |
e)\efﬁmp 1 2 shuckval

(b) Comparc the effects of ozone in the lower atmosphere with its effects in the

e %’*%w © W}«V .
o wes * %NQ.ML G gasS %t~y [kdv\s, ‘h&‘nl‘:}[‘ Ccun 2

dtzs‘wow lum, ﬁssuuz

; gl ovﬂ*ed) et | luivy o fom

W W vaoliahse

- {c) Describe the effect of compounds such as CFC’s on ozone in the upper

atmosphere.
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: : . Masters® Initials Candidate Number
Question 28 ] marks) ' Marks

The follomng method was used to gravimetrically detcrmme the concentration of
chloride ions ina sample of seawater.

1. 10 mL of seawater were pipetted into 2 100 mL conical flask.

2. 1.0 mL of 1M nitric acid was added to the ¢onical flask.

3. Using a burette and constantly stirring, 0.50 M silver pitrate was
slowly added to the solution until no more précipitate appeared.

4. Fhe suspenE'on wras heated to just below boiling and then allowed to
settle. _

5. The precipitate was collected by filtration with a pre—weighed filter

paper. _
6. The filter paper was dred in a drying oven, and then re-weighed.

The mass of the filter paper was found to be 0. 452g and the mass of the
filter paper and precipitate was 0.792g.

(a) Write a net ionic equation for the reaction that occurs in step 3 Mﬁd
above. - @;(-Gf 1Y @ d
| = - ~ balom
W’*—‘fct,,.,,\ 7 ﬂﬂc/fg\ - 1

| e (}U«’, v o) - NEI|
(b) Calculate the concentration of chloride ions in the seawater (in g L. .
Mmass qu ;D%Hoc, 2

@; pfﬁd - 2.7 X(OJU
(W\Z;; |- = O¢D® """"

) T T \'
Congudration . = ©0of4iq =~ ( %'El/\@
J S—

O.0I0L

{c} Discuss the effectiveness of the method used above to find the concentration
of chloride ions in seawater.
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Fom Vi Chemistry ' ’ 2009 Trial Examination*

" Question29 (8 marks) ' Marks
Ammonia is a choking alkaline gas which is an important industrial chemical.

(a)  Identify two industrial uses of ammonia.

Buoblier  leauing produd - 2
L ' ' g ,‘ < ~ .
* uteel 4o Y)VOOQLLQ'-P - eCQJ/‘(\‘lleVI ; mﬁw_s( aud,

CArpef, VL&[O\A S Qf/\flj Uc‘?l @F{ﬂf’ﬁil‘\f{g'

(b) Write the equation for the Haber process and state whether the reaction is -
exothermic or endothermic. '

= acepied : eud oo wdtuwse .
‘\)9\ ot Sl re\ f—":‘:’—:)" 2 MH? {al
s 2 . S5
L oUWy v ,
wedeocl -~ sroked - wedgpl Y stelr exo “Wf’“"
— ! : =~ | o N :
b adan @ lie . AR 92 I‘;"’}Lﬁfﬁ(w)

(c) The Haber process is typically performed at temperatures between 400°C and
500°C. Account for this choice of temperature.

tlbwv‘orv i o balonwe  hefueun the 5
wo  farkors, (su{-@‘,dm v.e. 43‘_." Q;womuj wix%’
Lo Chod o5/ v-good AoSuifts” |

Question 29 continued on next page.
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S L : . ZUuY 1nal Examination

Masters” Initials. Candidate Number

Question 29 continued. ' Marks

(@

Explain-why monitoring the reaction vessel used in the Haber
process is essential.

DSafely  + dodail] (g pesue
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(@) This diagram summarises the steps in the industrial production of
concenirated sulfuric acid.

Oxygen Oxygen Sulffzric
from air from air acid
Step 4
X Y Sulfur 3 . v . 7
Step 1 dioxide Step 2 Step 3
) Identify X, Y and Z above in the process. 2
(i) Outline the chemistry of the production of concentrated 4
sulfuric acid starting from X. Include chemical equatlons for
.._.....Steps 1.and.3.in your-answer.- e e e e
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(1) State and justify the conditions used to maximize the rate and 2
vield in the second step of the Contact process. E
- m&w&j s+ . V,0. S
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(b)  Explain how concentrated (18.4 M) sulfuric acid is diluted in the

laboratory. Include ali necessary safety precautions needed for the dilution
of this concentrated acid.
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®) 5 mol of hydrogen gas, 4 mol of iodine gas and 1.6 mol of hydrogen - 4
iodide gas were mixed together in a 2 L vessel at 900 K. After
equilibrium had been attained, the vessel contained 3.6 mol of
hydrogen. Calculate a value for the equilibrium constant for this
reaction at 900 K
R 2HI,)
(i) .Identify thé ch&\xnge in conditions that will alter the value of K. 1
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