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QUESTION ONE

(@) (i) Complete the following table.
Structural formula | TUPAC (systematic) name
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(i) Draw and name the THREE c¢onstitutional (structural) isomers of the organic compound 7§
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(i)

3

Classify the following haloalkanes as primary, secondary or tertiary.

Haloalkane Classification
CH,
|
CH,—CH,— (I: —CH,—CH,—CH, ednany
Ci
- 7
CH, .
I 1Tas
CH, — CH, ~ CH,— CH,—CH—CH,—Cl ey
b7
CH,
| o
CH, —CH,— CH—CH—CH,—CH, Sccondany

Cl

Explain your choice for haloalkane A.
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(¢) Some alkenes are able to form cis and frans (geometric) isomers.

@

(i)

Complete the names of structures A and B in the table below.

A ' B

H Br Br Br

N / \ /

C=C C=C

/ \ / \
Br H H H

Xons_ 1,.2-dibromoethene _us  1,2-dibromoethene
—_ .

N—

Elaborate on the structure of the organic compound 1,2-dibromoethene to explain why it
is able to form cis and frans (geometric) isomers,
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QUESTION TWO
(a) Boiling points of straight chain alkanes and primary alcohols
g
&
[«]H]
=
=]
A

Number of carbon atoms
s alkanes e=Bmns gleohols

(i) Identify the trends shown on the graph above.
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(i) Identify which alkanes will be gases at room temperature (20°C) according to the graph

above.
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(b) Solutions of amines are described as bases, and solutions of carboxylic acids are described as

acids.

®

(i)

Complete the balanced equation for the reaction between solutions of ethanamine,
CH,CH,NH,(aq) and hydrochloric acid, HCl(aq).

CH,CH,NH,(aq) + HCl(ag) —

-6Q-\-\_1N*\C\co;~°\) o Hacad

Explain the statement ‘carboxylic acids havéacidic properties’.

Refer to the reaction between ethanoic acid, CH,COOH(aq), and water, H,O(¢) in your
answer.
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(c) Ethane gas, C,H(g), and ethene gas, C,H,(2), will both react with bromine watet, Br,(aq)-

Compare and contrast these two reactions.

In your answer you should refer to:

. any conditions required

. the observations made

. the types of reactions occurring

. structural formulae of the organic products formed.
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QUESTION THREE

(@ () Complete the following chart by drawing the structural formulae for the organic
compounds A, B, and C and identifying reagent X.

A
i R
C = Hz s W C - C_ - ¥

/ N\ © Pt/150°C V)
H H : "o
Reaétidn 1

Reagent X Il-I I;I

reod | cone. Pason H—C—C—Br
[ ]
o H H
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H W
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'y ——9’ c‘ “O!I’\
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(ii) Tdentify the type of organic reaction occurring in each of Reactions 1, 2, and 3.

Reaction 1 _688vNon  Feochon.
S 7

Reaction 2 Sbbb*"\lmﬁon_-__reac_’dg(\ R

Reaction 3 .
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(b) Polystyrene is a polymer with the s

®

(ii)

{CHZ—'CI:H—CHQ (iJH—CHZ—\-CIIH} |
CeH, _CsHs 7 CeHy |
Draw the monomer use

1 polymer polystyrene.
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it

Explain why the formation of polystyrene from its monomer is classified as an addition
polymerisation reaction.
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(c) The reaction between propene, C;H(g), and hydrogen chloride, HCI(g), produces a mixture
of products.

One of these products, the major product, is made in higher proportions than the other, the
minor product.

(@)

(ii)

CH,=CH-CH, + HCI —

Draw and name the major and minor products for this reaction.

| Major Product | Minor Product

Namef \-dloro props-gine- Naé 1'&\;§’NMF‘€--

N—
Elaborate on the reaction that occurs between propene and hydrogén chioride.
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Achievement exemplar 2016

Subject:

Chemistry Standard: | 91165 Total score: | 10

Q

Grade
score

Annotation

A3

The responses for part (a) show correct structures and names for four or
more, but less than nine of the ten possible answers.

In part (b), a correct classification of molecules was given, but the response
failed to link this to the reason for the candidate’s choice for molecule A.

In part (c), the correct isomers were identified, but a failure to make a correct
statement about their formation was made.

A4

The responses for part (a) correctly identified one trend from the graph and
named the gaseous alkanes at room temperature.

In part (b), the candidate correctly wrote one equation and explained why
carboxylic acids have acidic properties, which is due to the donation of H" ions
and the formation of H30" ions.

In part (c), the candidate gave a correct observation and conditions for the
reaction of ethane (ethene incorrect), and correctly identified both reaction
types. Formulae were either missing or incorrect.

A3

In part (a), the candidate correctly identified formulae, reagent and reaction
type, with only one error.

In part (b), the candidate correctly drew the appropriate monomer and gave an
explanation on how the polymerisation reaction occurs (the double C=C bonds
in the monomer break allowing them to join).

In part (c), the response was incorrect due to confusion of the reaction type.




