L _

sraotm (NI

N Z A SUPERVISOR'S USE ONLY

NEW ZEALAND QUALIFICATIONS AUTHORITY
MANA TOHU MATAURANGA O AOTEAROA

QUALIFY FOR THE FUTURE WORLD
KIA NOHO TAKATU KI TO AMUA AO!

Te Matauranga Matu, Kaupae 3, 2015

91391M Te whakaatu maramatanga ki nga ahuatanga
o0 nga puhui whaiwaro

2.00 i te ahiahi Raapa 11 Whiringa-a-rangi 2015
Whiwhinga: Rima

Paetae Kaiaka Kairangi
Te whakaatu maramatanga ki nga Te whakaatu maramatanga hohonu ki Te whakaatu maramatanga matawhanui
ahuatanga o nga puhui whaiwaro. nga ahuatanga o nga puhui whaiwaro. ki nga ahuatanga o nga puahui whaiwaro.
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Me whakamatau koe i nga timahi KATOA kei roto i ténei pukapuka.
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ME HOATU RAWA KOE | TENEI PUKAPUKA KI TE KAIWHAKAHAERE A TE MUTUNGA O TE
WHAKAMATAUTAU.

TAPEKE

MA TE KAIMAKA ANAKE
© Mana Tohu Matauranga o Aotearoa, 2015. Pimau te mana.

Kia kaua rawa he wahi o ténei tuhinga e whakahuatia ki te kore te whakaaetanga tuatahi a te Mana Tohu Matauranga o Aotearoa.




TUMAHI TUATAHI

(a) E whakaaturia ana te hanganga o te aspartame i raro. E whakamahia ana te aspartame hei
whakareka horihori i roto 1 nga inu.

Tautuhia nga ropi mahinga rereké e WHA 1 roto i te rapoi ngota aspartame e porohitatia, kua

whai tau hoki i runga:

(b) Whakaotihia te tiitohi 1 raro ma te tatuhi 1 te ture tatai hanganga mo nga pithui kua

whakaingoatia.

Ingoa nahanaha IUPAC

Ture tatai hanganga

powaro puhaumaota
(propanoyl chloride)

3-pukane haparo-rua-
pewaro-2
(3-bromopentan-2-one)

2-mewaro haparo-tahi-
puwaro
(2-methylbutanal)
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QUESTION ONE

(a)  The structure of aspartame is given below. Aspartame is often used as an artificial sweetener

in drinks.

Identify the FOUR different functional groups within the aspartame molecule that are circled

and numbered above:

(b) Complete the table below by drawing the structural formula for the named compounds.

IUPAC systematic name

Structural formula

propanoyl chloride

3-bromopentan-2-one

2-methylbutanal
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(¢) (1) Kinga pouaka i raro, tatuhia nga poinahanaha hanganga e toru o te C,H,Cl e tohu ana i JATE
tetahi waiwaro tahi whapahare tuatahi, tuarua me te tuatoru. FITEE
Waiwaro tahi whapahare tuatahi Waiwaro tahi whapahare tuarua

Waiwaro tahi whapahare tuatoru

(i) Whakawhanuitia nga tauhohenga e puta ana i te wa e hohe ana ia poinahanaha waiwaro
tahi whapahare i (c)(i) ki te KOH 1 roto i te waiwaiha.

I to tuhinga me whakauru e koe:
. nga hua whaiwaro KATOA ka puta
. tetahi whakamaramatanga o te momo tauhohenga kei te mahi

. nga putake mo te hanganga o nga hua nui, iti ranei ména ka puta &tahi.

He wahi and mo to tuhinga mo
ténei timahi kei te wharangi 6.
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(i)

In the boxes below, draw the three structural isomers of C,HCl that represent a primary,

5

secondary and tertiary haloalkane.

Primary haloalkane

Secondary haloalkane

Tertiary haloalkane

Elaborate on the reactions occurring when each of the haloalkane isomers from (c)(i)

reacts with KOH in alcohol.

In your answer you should include:

. the identification of ALL organic products formed
. an explanation of the type of reaction taking place
. reasons for the formation of any major and minor products.

There is more space for your

answer to this question on page 7.
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TUMAHI TUARUA

Ko te aranina (alanine) he waikawa amino. E whakaaturia ana i raro nei tona hanganga.

CH

3

|
H,N—C— COOH
|
H

(@) (i) Whakaahuahia te ahuatanga hanganga e hiahiatia ana kia noho hei poinanaha whakaata
(poinanaha dmata).

(i) Tautuhia teétahi ahuatanga okiko e Orite ana md nga poinanaha whakaata e rua o
te aranina, me t€tahi mea rereke, ma te whakaahua he p€hea te whakamahi i ténei
ahuatanga hei wehewehe i1 nga poinanaha whakaata.

(b) Tatuhia nga hanganga ahu-3 o nga poinanaha whakaata o te aranina ki nga pouaka i raro.
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QU ESTION TWO ASSESSOR’S

USE ONLY

Alanine is an amino acid. Its structure is shown below.

CH,
|
H,N—C— COOH
|
H

(@) (1) Describe the structural feature necessary for a compound to exist as enantiomers
(optical isomers).

(i) Identify one physical property that is the same for both enantiomers of alanine, and
one that is different, clearly describing how this property could be used to distinguish
between the enantiomers.

(b) Draw 3-D structures of the enantiomers of alanine in the boxes below.

Chemistry 91391, 2015
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(c) Ka taea tetahi timomo o te waerau ngaiaku (nylon) te mahi mai i nga waetahi e rua i raro.

1,6-aminorua owaro

H,N— (CH,).— NH,

Hepakoira ptihaumaota (decanedioyl dichloride)

7 0
Cl—C—(CH,),— C—Cl

(1)  Ki te pouaka i raro tatuhia te wae taruarua o te waerau ka puta ména ka whakamahia
nga waetahi e rua.

Me whai whakaaro ki te hanganga o ténei momo ngaiaku 1 roto i t€tahi taiwhanga.

(1)) Whakaahuatia te momo tauhohenga ka puta me te whakamarama hoki i te take ko te
otinga o ténei tauhohenga he waerau.

(ii1)) Whakamaramabhia te take ka memeha te hepakoira pithaumaota i roto i tétahi tameha
whaiwaro pitokore k&, kaua i te wai.
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(¢) A form of the polymer nylon can be made from the two monomers below.

1,6-diaminohexane

H,N—(CH,),— NH,

Sebacoyl chloride (decanedioyl dichloride)

7 0
Cl—C—(CH,),— C—Cl

(1)  In the box below draw the repeating unit of the polymer formed if these two monomers
are used.

Consider the formation of this form of nylon in a laboratory.

(i1)) Describe the type of reaction occurring, and explain why this reaction results in a
polymer.

(ii1) Explain why sebacoyl chloride is dissolved in a non-polar organic solvent rather than in
water.
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(iv) Ata whakamaramahia nga korero mo te tauhohenga ka puta ména ka whakaranutia he JATE

waikawa waimeha ki te waerau hou. ANAKE
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(iv) Elaborate on the reaction that will occur if a dilute aqueous solution of acid is mixed ASSESSOR'S
with the newly formed polymer.

Chemistry 91391, 2015
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TUMAHI TUATORU
(a) Kei te hakawa toru nonireka (triglyceride) te hanganga e whai ake:

CH,— 00C—(CH,),— CH=CH—(CH,) —CH

3

CH—00C—(CH,)— CH=CH—(CH,) —CH,

CH,—00C—(CH,),—CH

3

(i)  Porohitatia teétahi o nga ropii waiwaro rua i roto i te rapoi ngota hakawa toru nonireka.
E kiia ana ténei hakawa toru nonireka he hamanga.

(i) Whakaahuahia t€tahi whakamatautau mati ka taea te whakamahi hei whakaatu he
hamanga te rapoi ngota.

Tukuna mai nga kitenga, a, ka tuhi i te momo tauhohe kei te puta.

(ii1) Tatuhia te ture tatai hanganga o nga hua whaiwaro ka puta i te whakapaheko a-wai
(hydrolysis) o ténei hakawa toru nonireka ma te whakamabhi i te konutai waiha waiwai.
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QUESTION THREE

(a)

A triglyceride has the following structure:

CH,— 00C—(CH,),— CH=CH—(CH,) —CH

3

CH—00C—(CH,),— CH=CH—(CH,) —CH,

CH,—00C—(CH,),—CH

3

(i)  Circle one of the alkene groups in the triglyceride molecule.

This triglyceride is described as unsaturated.

(i1)) Describe a chemical test that can be used to show that the molecule is unsaturated.

Give any observations, and state the type of reaction occurring.

(ii1)) Draw the structural formulae of the organic products formed by hydrolysis of this
triglyceride using aqueous sodium hydroxide.
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(iv) Whakamaramabhia te take ka whakamahia nga utauta' i raro mo te whakapaheko a-wai o MATE

te hakawa toru nonireka. ANAKE

wali ki waho

—>
wali ki roto
—
wai nga pimati
hohe

wera? E

! taputapu
2 pokaka
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(iv) Explain why the equipment below is used for hydrolysis of the triglyceride. ASSESSOR'S
water out
—>
water in
—
water reactants

heat E

Chemistry 91391, 2015
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(b) Whakaotia te mahere tauhohe e whai ake ma te tatuhi i nga ture tatai hanganga o nga pithui JATE
whaiwaro A ki te E, me te tautuhi i nga whakahohe 1 ki te 5. AT
A H,CH
CH,CH,CH.CI
NH, R
1
socl,
Cc B
Cr,0,>/H*
_—
3
2
E
soc
* CH,CH,COOH
4(i)
4(ii)
5 v
D — pohakawa ewaro
CH,CH,CONH,,
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(b) Complete the following reaction scheme by drawing the structural formulae of the organic
compounds A to E, and identifying reagents 1 to 5.

A
Cc
E
5
CH,CH,CONH,

CH,CH,CH.CI
NH, R
1
socl,
B
Cr,0,>/H*
e
3
2
S CH,CH,COOH

A(i)

4(ii)

v

D — ethyl propanoate
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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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