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QUESTION ONE

(a) Polyvinyl chloride (polychloroethene) is often used to make artificial leather. This can then be
-used to cover chairs, cover car seats, and make clothing.

A section of a polyvinyl chloride molecule is shown below.

HCIHCIHCI
~CCCCCC~
HHHHHH

(i) Draw the monomer from which the polymer polyvinyl chloride would be made.
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(i) Explain the difference in the structures and chemical reactivity of the monomer and
polymer, and why the difference is important for the uses of the polymer.
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(iii) Making polyvinyl chloride (polychloroethene) from its monomer is called ‘addition
polymerisation’.

Explain the term ‘addition polymerisation’ using polyvinyl chloride as an example.

Include an equation in your answer.
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(b) A chemistry class was learning about the chemistry of haloalkanes. They were researching Amg §
the effect of heat and concentrated potassium hydroxide in ethanol, conc. KOH(alc), on the

haloalkane 2-chloropropane.

(i) Draw the organic product formed in the following reaction.

conc. KOH(alc)
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(i) Explain how the functional group of the organic product drawn above could be-
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(iii) 2-bromo-3-methylbutane also reacts with conc. KOH(alc). However, in this reaction
TWO organic products are formed, a major and a minor product.

Give an account of the chemical processes that occur in this reaction.

In your answer you should:

o write an equation for this reaction showing the organic compounds
. name the type of reaction occurring

. explain how the products form

. explain which product you would expect to be the minor product.
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QUESTION TWO

(@ The structure of a molecule of an organic compound, threonine, is shown below.

CH,
|
- alcohol functional group

| '
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An alcohol functional group has been identified in the threonine molecule above.
(i) Circle and name two other functional groups on the threonine molecule above.

(ii) Classify the alcohol functional group as primary, secondary, or tertiary.
Secondecu ‘ ]
K
(iii) Explain how you classified the alcohol group.
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(b) Name the organic compounds in the table below.

Compound IUPAC (systematic) name
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(c) (i) Draw four alkene isomers for the organic compound C,H; in the table below.

1. 2.
o H v
CHm C = - g Hy—C = &~
S ———————
3. 4
CH
Mo Ky h i
{ ) \ i
n~C=C —ehg u—C=Cy

(i) Identify the compounds that are cis and frans (geometric) isomers from the table above.

cis trans
W H |;\ r‘-K!.
Number é_ = L &Ek
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R ——————

Justify your choices, and explain why only these two compounds are cis and trans
(geometric) isomers.
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Alkanes and alkenes can be identified by their reactions with a solution of bromine water,
Br,(aq).

Contrast the types of reactions an alkane and an alkene will undergo with fm obragge solution
of bromine water. vamally YN g

A\\gune,% feauice o e.au\'a\z.f.'\ a ko w\g\e,vbo
o Ceackion ha\-k\«:’"m'ma waves, (Lug
L% becavse & e = cuostitution ceaction
PN re,qu\,dvre":v CRatX {-\VN ko boea— o Ymnoh snds

@ocm qwdb{*\r\z(“ m\‘\xr\ < 9\«: akaon . Thig -&?_g;ckiom =

vl dakee a (’_euce\e winvules Fo Celee ?\ﬁce_ Sonch
e oW uoa\\-ex wil\ L“W&E\i loge '\“"S

Srzonae calonnt waaeh a0 colounrless . wt:ex‘g.qe,i

e ———

Mlenes il feack ot \stomivie wmted

‘.Mme.c)\ {a\,\—e\ bo a~d @ te brona e weack ot

\,\n“ \c‘x/ '\.SU? D‘Ccvv\%‘?- C»O\Ou-{' auA~ak c:bo
tolowncles~ '\mmea&"mke.\:_%[k‘\s (‘P—ch' tmen (s

jb\:’-‘e‘k ar~  adddio~ ceaction
7

Chemistrv 91165. 2017

ASSESSOR'S
“USEONLY




QUESTION THREE

(@ (i) Complete the following reaction scheme by drawing the structural formulae for the
organic compounds A, C, and D, and identifying reagents 2 and 3.

H H
Reagent 1 \ / Reagent 3
H,0 / H C=C l"\ /(
/ \ -,
H H 7\
Compound A Compound C
) A H
{ i \ \
u-c " C —OW Hee —C— W
1 { t
H H K
B °
Reagent 2 Reagent 4
uzo}“‘/ TR Cl,/ UV light
T —————
Compound B Compound D
W
CH,COOH ge =5
1
LW
Reagent 5
NH,(alc)
Compound E
CH,CH,NH,

(ii) Identify the types of reactions that occur to produce compounds A, B, C, D, and E:
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(b) Describe a simple test that will distinguish between solutions of the final organic compounds
B and E.
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(¢) Compounds B and E react together.

(i)  Write a balanced equation for the reaction that occurs between compounds B and E.

CHg CLOOR  + LRy NR = (Y, OO

x Ck\gd-\.LN“;

(ii) Identify the type of reaction that occurs between compounds B and E.

Justify your answer.
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(d) Explain how compound A from the reaction scheme could be directly converted into
compound D.
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Annotation

The candidate was awarded M5 for the following reasons: in part (a),
the correct structure of the monomer is given, but there is no link
between the property and the use. In part (a)(iii), the candidate’s
explanation was good for addition reactions but there was a lack of
evidence, especially from the equation for polymerisation. In part (b),
the correct structure of propene and an explanation for identification is
given, but the response failed to state the colour of bromine and in part
(b)(iii), the major and minor isomers were drawn and stated correctly,
however, only the minor formation was explained and the relative
concentrations were not discussed.

The candidate was awarded M5 for the following reasons: in part (a),
both functional groups were correctly identified and named, and the
correct classification was explained; in part (b), all compounds were
named correctly; in part (c), all isomers were drawn correctly and the
candidate was able to justify why but-2-ene formed geometric isomers
but failed to elaborate on why the other isomers could not; in part (d),
the candidate elaborated and contrasted both reactions with the correct
observations, but did not discuss the number of Br atoms for the alkene.

The candidate was awarded M5 for the following reasons: in part (a),
the candidate correctly identified all formulae and reaction types, but
omitted the catalyst from reagent 3; in part (b) the candidate described
a correct simple test to distinguish between two different organic
compounds; in part (c), the candidate gave the correct equation and
justification of the reaction type; in part (d), the correct reagent was
given, but lacked any detail within the explanation.




