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TUMAHI TUATAHI

(a)

(1)

(i)

Whakaotihia te ttitohi e whai ake nei.

Ture tatai hanganga

Ingoa (nahanaha) IUPAC

CH, —CH, ~ CH,— CH, ~CH —CH,
|

waikawa pewaro 3-mewaro

waiwaro toru-1-powaro

~NT

CH,—CH,—CH,— N

I/

Tatuhia me te whakaingoa 1 nga poinanaha hanganga e TORU o te piihui whaiwaro

CH,,.
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QUESTION ONE

(a)

(1) Complete the following table.

Structural formula

IUPAC (systematic) name

CH, —CH, ~ CH,— CH, ~CH —CH,
|

3-methylpentanoic acid

but-1-yne

~NT

CH,—CH,—CH,— N

I/

(i1) Draw and name the THREE constitutional (structural) isomers of the organic compound

CH,,.
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(b)

(@

4

Whakaropiihia nga waiwaro tahi whapahare (haloalkane) e whai nei hei mea tuatahi,
tuarua, tuatoru ranei.

Waiwaro tahi whapahare

Whakaroputanga

CH
|
CH, —CH, = C —CH, —CH, —CH,
Cl

3

CH

3

|
CH,—CH,— CH,— CH,—CH—CH,—Cl

CH,
|
CH,—CH,— CH—CH—CH,—CH,
|
Cl

(i) Whakamaramahia to kowhiri mo te waiwaro tahi whapahare A.
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(b)

(1)

(i)

5

Classify the following haloalkanes as primary, secondary or tertiary.

I
Cl

Haloalkane Classification
CH3
I
A CH3—CH2—(|3—CH2—CH2—CH3
Cl
B (|3H3
CH3 — CH2— CH2 — CH2 —CH —CH2 —Cl
CH3
|
C CH3—CH2—CH—CH—CH2—CH3

Explain your choice for haloalkane A.
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6

(c) Kataea e etahi waiwaro rua te waihanga poinanaha (ahuahanga) cis me te trans.

@

(i)

Whakaotia nga ingoa o nga hanganga A me te B 1 te ttitohi i raro.

>

B
Br Br
\ /
Cc=C
/ \
H H

1,2-ptkanerua waiwaro
rua ewaro

rua ewaro

1,2-pukanerua waiwaro

Ata whakamaramahia te hanganga o te 1,2-piikanerua waiwaro rua ewaro hei
whakamarama he aha i taea ai e ia te waihanga nga poinanaha (ahuahanga) cis

me te trans.
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(c) Some alkenes are able to form cis and trans (geometric) isomers.

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

>

B
Br Br
\ /
Cc=C
/ \
H H

1,2-dibromoethene

1,2-dibromoethene

(i1)) Elaborate on the structure of the organic compound 1,2-dibromoethene to explain why it

is able to form cis and trans (geometric) isomers.
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TUMAHI TUARUA MA TE
KAIMAKA
ANAKE
() Nga pae koropupii o nga waiwaro tahi mekameka totika me
nga waiwaiha tuatahi
200
160
Q120
~
Ia 80
2 40
@]
3 0
4
[} —40
<
80
120
160

Te maha o nga ngota waro

—— ?g;la WAIWALD e nga waiwaiha
ahi

(1)  Tautuhia nga ia e whakaaturia ana 1 te kauwhata 1 runga.

(i1)) Tautuhia ko €hea nga waiwaro tahi he haurehu i te pamahana riima (20°C) e ai ki te
kauwhata i runga.
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QU ESTION TWO ASSESSOR’S
USE ONLY
(a) Boiling points of straight chain alkanes and primary alcohols
200
160
E 120
g 80
T 0
m
40

Number of carbon atoms

=—@=—= alkanes ==@==alcohols

(1) Identify the trends shown on the graph above.

(i1) Identify which alkanes will be gases at room temperature (20°C) according to the graph
above.
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b) E whakaahuahia ana nga mehanga amine hei papahua', a, e whakaahuahia ana nga mehanga MA TE
g g p p g g KAIMAKA

waikawa waro-waiha hei waikawa. ANAKE

(1)  Whakaotia te wharite taurite mo te tauhohenga o nga mehanga o te amine ewaro,
CH,CH,NH,(ag) me te waikawa pthaumaota, HCl(aq).

CH,CH,NH,(aq) + HCl(aq) —

(i) Whakamaramabhia te tauaki ‘he ahuatanga waikawa 0 nga waikawa waro-waiha’.

I to tuhinga me korero koe mo te tauhohenga i waenga i te waikawa ewaro,
CH,COOH(agq), me te wai, H,O(?).

I kawakore
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(b)

11

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(ag).

CH,CH,NH,(aq) + HCl(aq) —

(11) Explain the statement ‘carboxylic acids have acidic properties’.

Refer to the reaction between ethanoic acid, CH;COOH(aq), and water, H,O(¢) in your
answer.
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(c) Ka tauhohe te haurehu ewaro, C,H(g), me te haurehu waiwaro rua ewaro, C,H,(g), ki te wai MA TE

KAIMAKA

pﬁkane, Brz(aq). ANAKE

Whakatauritea €nei tauhohenga e rua.

I to tuhinga, me whakapuaki korero mo:

. nga ahuatanga e hiahiatia ana

. nga kitenga

. nga momo tauhohenga ka puta

. nga ture tatai hanganga o nga hua waro kua puta.
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(c)

Ethane gas, C,H(g), and ethene gas, C,H,(g), will both react with bromine water, Br,(aq).

13

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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TUMAHI TUATORU

(@ ()

(ii)

14

Whakaotia te ttitohi e whai ake ma te tatuhi 1 nga ture tatai hanganga o nga piihui
whaiwaro A, B me te C, me te tautuhi i te whakahohe X.

H H
\ /
c=C
/ \

H H

Tautuhia te momo tauhohenga whaiwaro kei te puta i nga Tauhohenga 1, 2 me te 3.

Tauhohenga 1
Tauhohenga 2

Tauhohenga 3

H

2

Pt/ 150°C

Whakahohe X

A

Tauhohenga 1

H H
B
H—C—C—Br
o
H H

Tauhohenga 2 | KOH(aq)

B

Tauhohenga 3 | Cr,0> /H"

C
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QUESTION THREE

(@ ()

(ii)

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

A
H\ /H
c=C 1,
/ \ Pt/ 150°C
H H
Reaction 1
Reagent X H H
I
H—C—C—Br
I
H H

Reaction 2 | KOH(ag)

B

Reaction 3 | Cr,0,> /H"

C

Identify the type of organic reaction occurring in each of Reactions 1, 2, and 3.
Reaction 1
Reaction 2

Reaction 3

Chemistry 91165, 2016

ASSESSOR’S
USE ONLY




(b)

16

He waerau te kirthou komama (polystyrene) me te hanganga:

{CHZ—?H—CHZ—?H—CHZ—?H}
C6H5 C6H5 C6H5

(i)  Tatuhia te waetahi ka whakamahia hei waihanga i te waerau kirihou kdomama.

(i) Whakamaramahia te take e whakaroptihia ana te hanganga o te kirihou komama mai 1
tana waetahi hei tauhohenga whakawaerautanga tapiri.
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(b) Polystyrene is a polymer with the structure:

(1)

(i)

{CHZ—?H—CHZ—?H—CHZ—?H}
C6H5 C6H5 C6H5

Draw the monomer used to make the polymer polystyrene.

Explain why the formation of polystyrene from its monomer is classified as an addition

polymerisation reaction.
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(c)

18

Ka puta i te tauhohenga i waenga i te waiwaro rua powaro, C;H,(g), me te hauwai

ptuhaumaota, HCI(g), he ranunga o nga hua.

Ko tetahi o enei hua, te hua matua, he nui ake te dowehenga ka waihangatia ki t€tahi atu, ara,

te hua iti.

CH,=CH—CH, + HCl —

(1)  Tatuhia me te whakaingoa i1 nga hua nui, hua iti hoki mo ténei tauhohenga.

Hua Nui

Hua Iti

Ingoa: Ingoa:

(i) Ata whakamaramahia te tauhohenga ka puta i waenga i te waiwaro rua powaro me te

hauwai pithaumaota.
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(c)

19
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.

CH,=CH—CH, + HCl —

(1) Draw and name the major and minor products for this reaction.

Major Product Minor Product

Name: Name:

(i1)) Elaborate on the reaction that occurs between propene and hydrogen chloride.
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He wharangi ano ki te hiahiatia. MA TE

KAIMAKA

TAU TOMAHI Tuhia te (nga) tau timahi ména e tika ana. ANAKE
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Extra paper if required. ASSESSOR'S

USE ONLY
QUESTION Write the question number(s) if applicable.
NUMBER
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He wharangi ano ki te hiahiatia. MA TE

KAIMAKA

TAU TOMAHI Tuhia te (nga) tau timahi ména e tika ana. ANAKE
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Extra paper if required. ASSESSOR'S

USE ONLY
QUESTION Write the question number(s) if applicable.
NUMBER
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Demonstrate understanding of
the properties of selected organic
compounds.

Demonstrate in-depth understanding
of the properties of selected organic
compounds.

Demonstrate comprehensive
understanding of the properties of
selected organic compounds.

Check that the National Student Number (NSN) on your admission slip is the same as the number at the

top of this page.

You should attempt ALL the questions in this booklet.

A periodic table is provided on the Resource Sheet L2-CHEMMR.

If you need more room for any answer, use the extra space provided at the back of this booklet and

clearly number the question.

Check that this booklet has pages 2—-23 in the correct order and that none of these pages is blank.

YOU MUST HAND THIS BOOKLET TO THE SUPERVISOR AT THE END OF THE EXAMINATION.






