Comments on Section 2 marking. Stage 3 Chemistry 2010.

General: Follow ALL insiructions. ie Read the question.

Q1.

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Q8.

Q10.

Q11.

If an equation is asked for in a question, then an IONIC equation MUST be provided.

Observations should describe the reactants (anything that occurs during reaction) and the
products. ie before during and after

[f NaOH was used then equation needs to be simplified from:
AMnOy + 32H* + 200H- > 4Mn2* + 26H,0 + 50; to:
4MnOy + 12H* - 4Mn2++ 6H0 + 50,

‘Triangular' is not an acceptable name for shape as it could refer to triangular planar OR
triangular pyramidal.

Many students did not follow the instruction ‘write the names’.
Tetrachloromethane is NOT polar. If named | deducted 2 marks.

Many students did not follow the instruction ‘Include a labelled diagram’.
Many students did not mention interaction between the amines and water molecules. ie the
need fo overcome their own intermolecular attractions, to ‘push between’ each other.

Many students did not name the procedure used as titration.
Many students did not follow the instruction to include equations.
Many students simply did not mention the mono-, di- and triprotic nature of the acids.

Many students did not follow the instruction fo include a labelled diagram.

Many students mistakenly say that the grease/oil etc ‘dissolves’ in water - it doesn't
actually dissolve, but smaller amounts of the immiscible substance are suspended
throughout the water. ie It forms a suspension/colloid of micelles.

Many students did not follow the instruction to label the anode and cathode.
Follow through marks were only paid if subsequent answers made sense compared to
earlier responses.

Many students did not follow the instruction to include an equation.
Many students only mentioned the potential for reaction with copper, and not tin.

2-methyl-1,2-dibromopropane etc were also accepted as a struciural isomers of
dibromobutane (ie CsHgBr»).

Some students still leave C-H bonds as C-, and lose marks for not indicating that H atoms
are attached.



Comments on Section 3 marking. Stage 3 Chemistry 2010.

Question 2:

Some students attributed the change in energy to the change in state ie all solids to
liquids and gases.

Part b generally well done.

Many students did not get this reaction correct, considering the information was given
in the question and was a simple equation balance.

Part d students did not realise this was a limiting reagent question! If you have two
known reacting moles of substances, it must be considered a limiting reagent
question. Other students did not realise that phosphorus was diatomic in the equation
and as such some used just the molecular mass of phosphorus of 30.97 and not 30.97
X 2.

Question 3:

This was a relatively straight forward empirical formula question with 3 unknowns.
Some students could not relate that the number of moles of carbon can be found from
the barium carbonate and it is a one to one ratio. A few students forgot to double the
number of moles of hydrogen compared to water. Generally students who did well in
this question scored full marks. Others were awarded marks for merit and general
follow through.

Question 4:

Part a generally well done. Students must label their axes or graph if data is given in
the question ie heat and activation energy must have a number label. Although this is
considered a sketch, marks were not deducted for the “height of the hill” compared to
the level of enthalpy. In WACE exam this may get penalised. Some labelled reactants
and products as “reactants and products” and should actually put the reacting and
producing species on the sketch.

Part ¢ in a sealed container the conditions that will affect equilibrium are temperature
and pressure. For equilibrium, students needed to realise that a lower pressure is
needed to favour the yield of products.

Part d needed an informative discussion for four marks. The discussion should
mention a catalyst, and compare pressure and temperature conditions of rate vs yield
and consider economic/ safety factors. Not one student mentioned Le Chatelier’s
Principle in their discussion!

Question 3:

Generally well done. The biggest mistake students made was when calculating the
density, students used the molecular mass of cerium, rather than the molecular mass
of the sulfate compound. The question says find the density of cerium sulfate! ©

Question 6:

Most students attempted parts a and b quite well. A few students calculated a three
week average which was quite surprising!. Students who could not get the ratio in part
b may have been awarded one mark for attempting to balance the equations up the
page.

Part ¢ did not specify the calculate the mass usage or moles usage, so marks were
awarded appropriately. Students need to learn that if you are finding a mass of



reactant in a multi step process and the efficiency is given, somewhere in your
response you have to multiply by 100 and divide by 96. Students who factored a ratio
of x 1.04 is not accurate enough and marks cannot be awarded.

Part d was not done well by students. Many could not grasp the conversions for
calculating the mass of arsenic per tonne of compound. There are a couple of ways of
working this question out.

Question 7:

Students lost marks for not drawing the structures of the 4 compounds. If you have to
compare the structures, then you have to show their structures! Some students
discussed hexan-3-one as having hydrogen bonding, and a few touched on the idea
that due to the size of the molecules, the dispersion force might outweigh the
hydrogen bonding and dipole interactions in hexan-3-ol and hexan-3-one respectively.
This had good merit in response. Students used PHYSICAL tests such as dissolving
compounds, testing pH and boiling points to identify the compound, where the
question said use CHEMICAL tests and show with CHEMICAL reactions. No merit
was given for these physical tests. Some students also did not show the balanced
chemical reactions for the chemical tests and subsequently lost marks.
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SECTION 2 13 questions (70 marks 35 %)

Answer ALL questions in Section 2 in the spaces provided below.

1.  Write observations for the reactions that occur in each of the following procedures.

In each case describe what you would observe, including any
* colour change
* odour
* precipitate (give the colour)
* Gas evolutions (state the colour or describe as colourless)
If a reaction occurs but the change is not observable, you should state this.

(a) Oxygen gas is bubbled through an acidified solution of iron (11) sulfate.

Observation(s) éﬁC{O{/JéM@/ ootou//gwﬂ lﬁgtf/_) J S Méé@d % _
Greon _sols T  Solution 10/ b (o maks)

J

(b) FEthene gas is bubbled through bromine water (aqueous solution of bromine).
{ /
(¥4

Observation(s) COZOU\/W M {/( lﬂ/kh [@( W% \u/

ORNKE s [Tk Slytin (2 marks)
J Aecolopis€n

2. For each of the following sets of observations:
(i) write a description of any one reaction that matches the observations, and
(ii) give an appropriate equation (full or ionic) for that reaction.
e.g. A brown solution is added to a colourless solution, producing a brown precipitate.
Reaction  iron (III) nitrate solution is mixed with sodium hydroxide solution.

Equation Fe® + 30H  — Fe(OH);

I

ot i
a) A purple solution is mixed with a colourless solution, producing a colgwrless W&l

colourless gas

Reaction AU&[{M ﬂﬂf/Vl@/lOIW 4’ @7:&[( C’éf(d( “’9 wi
« | s hidyon lonle 07
Equation ZMAO(Z—{’ 6Hf7" SQZCW(/“Q /M?Q 5#207‘ /(ZOL

WO £ bUTH SHo2 = P, 8%@

SEE NEXT PAGE
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b) A metal strip is placed in a green solution. Silvery-white crystals form on the s

trip and t
green colour fades. /

Reaction N IZ?/&L’f G/ 37&5{0{} + hore W’ﬁlfe
20 Mg [Al[Me (Mot N o Lowe )
Equation /]3 a[&od\e- \//

(4 marks)

Draw clectron-dot diagrams showing the arrangement of all valence electrons in the following
chemical species.

Describe the shape of each (eg: linear/bent/etc)

SO, NOy
N=

¢
.o // }? | //67 B y
4 SN = A '
(O \\O/ lo? Qo/\,

Shape g@kf, / Shape Tfi@/ﬂ {ﬂ / W ] /
vV

(EL=(§

(6 marks)
Methane reacts with chlorine to form four different chlorinated compounds.

Write the names and formulae of all the fluorinated methanes that are polar.

CH,q v CHAy 'CHC/-@ ‘/

(( ) Chlon MM e ﬂi&a{éﬁ& @@; ichlo /

(6 marks)
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5.

The following table shows the solubilities of two amines in water.

Methyl amine Dodecyl amine
Amine CH;NH, CHy(CHy), NH,
Solubility (g/100 mL) 108 0.05

Explain why their solubilities are so different.
Include a labelled diagram.

Precloment e (A Moyl ome U
H - ol @ j "//
@ue to jﬂ: of chaa é/oale@«/a/wme

[@D /’”

CL(} NH L\\\\( ~ \//

"

(6 marks)

SEE NEXT PAGE
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Three unlabelled beakers each contain the same volume of 1 mol 17! solution. The three
solutions are:

¢ sodium hydrogensulfate (NaHSOy)

e sulfuric acid (H3S0Oy), and

e phosphoric acid (H3POy).

The student is asked to identify the solutions. He is also given a bottle of sodium hydroxide
(NaOH) solution, a choice of indicators and is allowed to use any other item of laboratory
glassware. The student was successful. -
How did the student correctly identify the acids?

Include equations to support your answer.

Thelz, a reaswed amout 6aainf 1

o ({(Nownt  Uolume of Naokd)in ¢
blv)u’\@(ﬁ;

v

NaASO¢ es Mﬂ@(@ﬁé}i Cgures e Jo/um
HSOy « o~ — # saf” + >
i acd 1 JCﬁ/bbc Ny e s Fro Tl
oy £7o” — S~ F o~
—
Hifoy £ f’oﬂ/ohg L rqpres 3 L/o/u/w@
Ha POy + 30H — [y 31‘/22)/

(7 marks)
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Quaternary ammonium salts can be represented by the R
following structural formula. l +
N

If the alkyl group (R) is long then the salt acts like AN Cl—
a soap or detergent. If it is short the salt has no H \ H
cleaning properties. H

Explain these two differences in properties.
Include a labelled diagram.

‘A
t o 0/&//‘/11@
U @Mm( oy

Te Loy Win allu] o &M/%/ﬂ'//
Adisenin? Kreen . cnd J Wil act

mopbod 2 fon bolas Seballancey S |
o __apeond 6l ot TE Alre g /{/
o Jdd 6/ Din &Wm 1o areane will

Aicsod /]l Tlo “jantc ol of ) Ho  corfound
il dissolve,

(6 marks)
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8.  Anelectrochemical cell contains the two half cells separated by a porous membrane, which
allows ions to migrate through. Each half cell has a metal electrode placed in a solution of its

nitrate.

_\-— AA'QC@ Assume the

solutions are
Cr 1 mol L™

i = Porous barrier allows ions
. to pass through

Cr(NO;3 )z
solution

(a) Write the two half reactions that occur, state whether the half reactions are oxidation or

reduction, and list the standard reduction p tentlal J(
(&f —) &/f% JQ xZ /OL E°—7£O7 (/J(
(\_PDZ’W’ e —) Pb)xj fedh A w-d-o /51/

E° =

LAY L
[/ L/ \/\/\/ \__—_—;——_(:; .
(b) Write the equation for the net redox equation. 2f /
TCTSS > ez A

(2 mark)

{c) What is the emf (electromotive force, or voltage) of the cell‘i/
+06/V -

(1 mark)

(d) Draw an arrow in the top box to show the direction of electron flow in the wire connecting the

two electrodes. _g@e/ Qlﬂod\Q’ ; \/ @ mart

(e) What change (or changes) will be observed in the cell over time? "

poc b Hidhey, seld frmy
Chyrotmwnn. @5&4 becones” thrne/ . =
ClropatdM_ SpldTion g comin 7/\&%@/ e
/
4

(3 marks)

SEE NEXT PAGE
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9.  The following table gives information about two substances. Use the information to determine
whether each substance is acting as an oxidising agent (oxidant), or reducing agent (reductant)
and provide a brief explanation to justify your answer.

.
Substance Information Oxidant, or redugtant?/ Reason
\ i
Concentrated | Reacts with ) / \) h
sulfuric acid | copper to produce O)Z’ (dOk_jf'/ SV / [ ¢ |
H,S04 sulfur dioxide. IQD Y OX/MQ,L AY Y. é y
o Y ‘%{/ < hedueed
Hydrogen Reacts with
e s Lo otucf@/'/\/ Ch  tedute)
H,0, produce chloride ' ‘
ion. T QOM C( L ’{DO d / A
ov © fo —[ .

(4 marks)

10. A student pours some silver nitrate solution into a bronze (copper-tin alloy) container.

Is this wise?
Explain why, or

not. Include an equation.

Neo's siver will wdue  inb solyd /v

o Wil pgct v the  hn ey

esid e

F A0 Sq*T e/ gontune . w1

Oliczolve

G A

rodd ML +de eUP

& fo_peact euth 4~ o éggﬁz/j

(3 marks)
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11.

Name, and draw structural diagrams for, the following organic compounds.

Compound

Structural diagram

Name

An isomer of
dibromobutane

ot /

(12 ’Z,z

Xy

n ——d/bvf”@h/z’“l

An ester containing
4 carbon atoms

puicer /7
IV,

Mmuftj l F;@ﬂm%@
) ot

@4%3/ @W

The ketone with
the least number of
carbon atoms

C(;(g ?Cﬁé //

propaere

(atcbre. )

SEE NEXT PAGE
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SECTION 3 7 questions (80 marks 40 %)

Extended answers
Answer ALL questions in Section 3 in the spaces provided.

1. Treatment of waste by-products in chemical industry 16 marks
In a chemical industries complex one production plant produces a waste caustic soda (NaOH)
solution, which it stores in a large pond. Another production plant produces waste carbon
dioxide. The chemical engineers decide to combine both wastes to produce the environmentally
friendly by-product, sodium carbonate, by bubbling the carbon dioxide through the caustic soda
solution.

2NaOH + CO, => Na,CO; + H)0

The caustic soda pond contains 500 kL and has a hydroxide (OH ) concentration
of 1.00x 107 mol L.

(a) What is the pH ci the SOhl‘[lOla? /

== oo, - (ow/
OH = oo HT = -//oq /;(/o/’L /
= /ZO v

1

(2 marks)

(b) What is the mass of sodium hydroxide in the caustic soda pond?

n(oH)=cl) pa
— pOl xS s>/
= 3000 ol r'/ M/A/a{)m)
m (Nt ) 0wt = 2299
— SO00OK 39 975/ /4

= 200« % g V4 [-00R
e ——
(3 marks)
SEE NEXT PAGE

© WATP



(c) What mass of carbon dioxide is needed to completely react with sodium hydroxide?
If you did not answer Part (b) above, use a mass of 100 kg sodium hydroxide

n(Co2) = + A(WaoH)
R ) - 1= - S Y
— 7-§o. x> rof V0

i

MLy = nxXM M)~ 1o,
. 2owde Yo LS T 3 s
= (loyicda W gpof
(ot SSks & (0cigo)

(4 marks)

(d) The carbon dioxide is first cooled to 10°C and is pumped at a pressure of 200 kPa,
delivering 150 L per minute.
How long does it take to complete the reaction?

PV- nlT /

Vo M To0x €35x 283V

2 200/
e = P05
-

— /96 x0S . M S

(5 marks)
(¢) The pond solution is still found to be alkaline (pH of abpadt 9)
Assuming all the carbon dioxide has reacted suggestd reason why is it still alkaline.
Sodiont whowiXa V¢ hanie ad

fle _avhesato  hydolikes in wialy to.
orm oy Soldfion /-

i
=S

207 = tho 2 Hiog + ol

(2 marks)

SEE NEXT PAGE
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Production of phosphorus from fluoroapatite 11 marks

The mineral fluoroapatite [Cayo(PQ4)sF2] is mixed with sand [SiO;] and powdered carbon in a
high temperature furnace. The phosphorus is produced as a gas [P2], along with carbon
monoxide. The reaction actually produces calcium oxide [CaO], which has a very high melting
point. This would make the mixture difficult to control. So, as the calcium oxide is produced it
reacts with the sand to form a low melting point slag, calcium silicate [CaSiOs]. This liquid slag
is easily separated from the furnace.

The reaction occurring is:

Ca(POsFa(s) + 9Si0,(s) + 15C(s) =
3Py (g) + 15CO(g) + 9CaSiO;() + CaF,

(a) Is this reaction exothermic, or endothermic? g/ld(_ )’ M M (¢

Give a reason for your choice.

Mpte (o~ a fumaw  cd/”
[N Ino /
VV/ V

(2 marks)

ok el peinn [ A Rt

(b) The main reaction can be r€presented by the two half reactions:

. phosphate ion producing phosphorus (P;) and oxide ions (0*"), and
* carbon reacting with oxide ion producing carbon monoxide

Which element, phosphorus or carbon, is being oxidised? ( ﬂ/ 2 ()4

Justify your answer by referring to oxidation numbers.

(Ou/har\ O - , To +Z
ﬂWS/ﬂLofJO ts 4o DO

(2 marks)

(c) Some of the oxide ions produced in Part (b) becomes part of the liquid slag by reacting
with calcium ions and sand. B
Write the equation for the formation of the slag.

Cc{ﬁ £ OZ’*LSEOa —> (@ 5'02 //

(2 marks)

SEE NEXT PAGE
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(d) Tn alaboratory trial a 155 g sample of fluoroapatite (molar mass = 1008.62) is heated with
excess sand and 25.0 g of carbon.

What mass of phosphorus would be produced? /
Ty (hrg Nogeut ! |
- z
n(c] = £ = "2-0p no| /

Ve

4
nAol= 55— o /s3bno] e
[OOK-6 £ /
5_ g v
_agﬁ)t(,l/\ ( Aefual: 2 2& ~ |2 59[

— X 20X /
{
- oylbdrol
AR
M2) = N M%) = 2v20-97
- o UWlE3x2X2 97
— ZS-Kg

16 Bnfete | A
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3.  Analysing an organic compound 10 marks

A certain organic compound is known to contain only carbon, hydrogen and oxygen.
The compound was analysed as follows.
» A 2.149 g sample was burned and the carbon dioxide produced was bubbled through a
barium hydroxide solution, producing 11.27 g of barium carbonate (BaCOs).
CO, + Ba(OH) - BaC0O; + H;O
»  The mass of water produced by burning the sample was 0.7721 g
»  The compound was found to have a molecular weight of 150.1

a)  What is the empirical formula of the compound? (7 marks)
[You may do this by finding the masses of carbon, hydrogen and oxygen in the sample]
b)  What is the molecular formula of the compound? (2 marks)
¢)  The compound is also known to be a carboxylic acid; that is, containing one COOH group.
Write the molecular formula in the form of CxHy Oz COOH (giving values for X, Y and Z).

(1 mark)
o-172/

A () = 20(H0)= 2¢ Sz = 0-0ST]
m(H) = N =008 x/-oox-:-oo%?fj /

| i 27
i i — = /37
ANE” CDJ) = M <~ &5 %/J’ = /270.5

= o-o37[rol  Ix0 = ¢4

S—

f\(() - (602): q(ﬁa&g}) / ﬁ

— o 0S5IM]

A

m(C] = NXM = 0oSUx(2o

= D'éﬁffj /
. M(o): 2149 — 06857~ 0 0f639

. 3766
/\(0): :fog60¢m| |
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[ H ®

o057 23@%, gogéd%
ﬁ( o oS/!l/ O oS

W Cg/ﬁéé)é)h
CjH’S’O(f CooH ,\/
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Production of benzene 11 marks

Benzene (CsHs) can be produced by the dehydrogenation of cyclohexane (Cgll1p) gas. The
reaction has a high activation energy (880 kJ mol ), is also endothermic and reversible. The
cyclohexane (CsHi;) passes through a special reaction tower where hydrogen is chemically
removed. The benzene/cyclohexane/hydrogen mixture then passes through a compressor, where
the benzene is liquefied. A special membrane in the compressor allows the small hydrogen
molecules to pass through, and out. The unreacted cyclohexane (CgH)z) gas is then returned to

the reaction tower.

CeHi2 (2) +120kJ = Cells (g) + 3 Ha(g)

Hydrogen gas
Hy
CeHy, ———*
Reacti Unreacted
eaction
tower Colra
returned
Hydrogen passes
through membrane
: Compressor HH
———» CH; + CH, + H, ————» —— ittt
! - HEEENE

Liquid benzene
C¢Hg

a) Draw a labelled energy profile diagram for the reaction. Include

— < ACHyation energy MaﬂC
o o Me
= dctants and products A (d' { /lo

W

et Voo

5

? Potential energy

g
™
>

™~

Reaction progress
(3 marks)

SEE NEXT PAGE
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b)  Write an equilibrium constant expression for the reactlo

CHZ} X ECbH{'J
=T e
(2 marks)

c¢) For a mixture of all three gases at equilibrium in a sealed container, what conditions will
produce the maximum equilibrium yield of benzene'?

Lonie/) Prepwe /

Vo lugly Himpldae
/’. v/ i / - . /
| - R (2 marks)

d)  Suggest conditions that would be used for the commercial production of benzene using
this process. Explain why you chose these conditions. Include safety and economic
considerations.

Sale  Le Uplelws e / ‘E W\Q

\ord ol e fuan) M 4/@/6/ /
cw(// it pha bt o g0/ Swe v
wmﬂ/ww_@ /4« M@La fowf%f M/ﬁé WM

E

Uigh  poreywe  faen) (2ie I bdons) [ees@
reUCTof  ad u oypwe Jdigemeg huo /
Y (odese. g //méwfe, = T

F noeanes [&/{Z D% prev 7‘1““5)
ﬁ? ofainret” of Qfﬂ/ W o]
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5.  Determining concentration of cerium (11} sulfate solution by titration 10 marks

Cerium (II) ion can be converted to cerium (I1I) ion by hydrogen peroxide.
H,0, + 2H" + 2Ce¥ > 2H,0 + 2Ce™ (cerium is element 58)

A solution of cerium (II) sulfate was analysed by the following steps:
I 50.00 mL of the solution was diluted to 500.0 mL in a volumetric flask

Il 20.00 mL of this diluted solution was pipetted into a conical flask
III.  About 20 mL of dilute sulfuric acid was added to the flask

IV.  Standardised hydrogen peroxide solution of concentration 0.05145 mol L ™! was delivered

N fr burette
ﬁ(// om a

V. 3545mL theﬁrlfdrog peroxide,was re L?S;O omplete reacti
(@) 0 X2 Ll eq?atose
What was the concéhfFation m moles per litre (mol L Y and in grams per litre (g L") of the
original undiluted cerium sulfate solution?

by e

— O-0% (7L§7( '>h OEAQLI_

()= 21 (o)

= 2l %2}6/0
= 3 65 S o]

V\(C@zy @ 13'661/53

i Soomt L — 20 /
-2 1

— 7‘/2?(/0 po! 5
/7 /0 -
. C((CM/ B‘L: | 82 n0/C !

ooy

92 ¢ <36 7/ () ’3‘20@'7
- Lf%/ ji 2%/7
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6. Manufacture of Phosphoric Acid 10 marks

Pure phosphoric acid is a white solid with a melting point of 42°C. Thermal process phosphoric acid is
produced from gaseous phosphorus by the electric furnace method shown below:

NB Equations are unbalanced
Stepl: P+ S Ox®)>  PiOus)
Step 2: P,0w(s) + (o HO() > LL H;PO(aq)

Step 3: @ HiPOsaq) > /  HiPOLs) ) X V

The phosphoric acid produced is quite pure and is suitable for most industrial processes, although
small amounts of arsenic (present as H3AsQy) must be removed if the acid is destined for food or
pharmaceutical use.

e

The following table represents the weekly output of phosphoric acid for a one month period.

Week Number Tonnage output of Phosphoric acid
1 1.347
2 1.129
3 1.093
4 1.226

(a) Calculate the average weekly tonnage output of phosphoric acid for the four week period.

-3y 4 (129 (0L 1224 /”(lmark)

ANe =
(_/
Y tones

(b) Balance the equations above and use the equations to determine the number of moles of gaseous
phosphorus needed to produce 1 mole of solid phosphoric acid. (2 marks)

/ m@’gbﬂ@ﬂj

(7)) = ¢ n(Hfoy
" &) = O‘ZSE o ley ) \/

SEE NEXT PAGE
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(c) Assume the process is 96% efficient, calculate the average Weekly usage of phosphorus g{}%e

four week period shown in the table. (4 marks}
\ R Y/ £(cO%
n (Hef O‘{) =M M(Hof “/): a7
RO X ﬁ_—«/\/
199y 7
|20t

n (F‘F) - _;'23’%/1 (HeFd,
— 0 26/2275/0 \/
= 3 0bLxw Z o

Guf'cfé7/ (‘(ﬂ// ,.—«—-7( 3 0bK/0
LE - 3 /7></o/bo /

. M(ﬂ[):. g'/%(/ds([p( 50972 5 5%/0%

R ——— v et

(d) Agfchemist wants to determine the level of arsenic (H3As0,) in the acid supply. The analyst does
several tests on 100 gram samples of the acid during the fourth week and finds the average sample
contains 0.800 mg of arsenic (H3AsO,) per 100 grams of phosphoric acid. Determine the total mass
and moles of H3AsO, that would need to be removed from the phosphoric acid in order for it to be sold
to the pharmaceutical or food industries. (3 marks)

by - 3/ 908

u(tf 0¢) = 1% /oo 7Y 77

e ﬁ/
- %
(M) L W L.

1000 o
]
(ks sk ) n ff«c/
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A student is asked to identify four organic liquids, contained in four separate flasks. 12 marks
¢ QOctene

¢ Hexan-3-ol (3-hexanol)
¢ Hexan-3-one (3-hexanone)
¢ Butanoic acid

(a) Using your knowledge of organic chemistry, compare the structures of each and discuss the
predominant type of intermolecular force present in each of the liquids.

(b) The student has access to any chemicals and glassware required. Describe the chemical tests
that should be carried out and the observations made, that enable the liquids to be identified.
Include balanced equations to justify the choice of tests.
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