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91165M Te whakaatu maramatanga ki nga ahuatanga
o etahi puhui whaiwaro

Nga whiwhinga: Wha

Paetae Kaiaka Kairangi
Te whakaatu maramatanga ki nga Te whakaatu maramatanga hohonu ki Te whakaatu maramatanga matawhanui
ahuatanga o étahi pahui whaiwaro. nga ahuatanga o étahi puhui whaiwaro. | ki nga ahuatanga o étahi pahui
whaiwaro.

Tirohia ména e rite ana te Tau Akonga a-Motu (NSN) kei runga i to puka whakauru ki te tau kei runga i
ténei wharangi.

Me whakamatau koe i nga timahi KATOA kei roto i ténei pukapuka.
He taka pumotu kua whakaritea ki te Pukapuka Rauemi L2—-CHEMMR.

Ki te hiahia koe ki étahi atu wahi hei tuhituhi whakautu, whakamahia te wahi watea kei muri i te
pukapuka nei.

Tirohia ména e tika ana te raupapatanga o nga wharangi 2—25 kei roto i ténei pukapuka, ka mutu, kaore
tetahi o aua wharangi i te takoto kau.

Kaua e tuhi ki roto i tétahi wahi kauruku whakahangai (- ). Ka tapahia pea ténei wahi ina makahia te
pukapuka.

ME HOATU RAWA KOE | TENEI PUKAPUKA KI TE KAIWHAKAHAERE A TE MUTUNGA O TE
WHAKAMATAUTAU.

© Mana Tohu Matauranga o Aotearoa, 2021. Pimau te mana.
Kia kaua rawa he wahi o ténei tuhinga e taruatia ki te kore te whakaaetanga a te Mana Tohu Matauranga o Aotearoa.



TUMAHI TUATAHI

E whakaaturia ana €tahi waiwaro tahi me &tahi waiwaro rua i te tiitohi i raro nei. Korerohia mo €nei pithui
hei whakautu i nga wahanga (a) ki (c).

/C|i2
H2C CH2
CH2= CH—CHZ—CH3 | |
HZC ~ CH2
CH2
Piahui 1 Piuhui 2
CH3 - CH2— CH=CH- CH2— CH3 CH3— CH2— CH2— CH2— CH2— CH3
Pihui 3 Piihui 4

(a) E RUA nga pthui kei te ttitohi i runga ake he poinanaha hanganga tétahi i tetahi.
(i)  Porohitatia aua piithui e rua i raro.
Piahui 1 Pihui 2 Pihui 3 Pahui 4

(1)) Parahautia 6 kowhiringa.

(b) Ka taea te Pithui 3 mai i te titohi te waihanga poinanaha ahuahanga (cis/trans).

(i)  Tatuhia nga poinanaha ahuahanga o taua piihui.

Poinanaha Cis Poinanaha Trans
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QUESTION ONE

A variety of alkanes and alkenes are shown in the table below. Refer to these compounds in order to
answer parts (a) to (c).

/Cli2

H,C CH,
CH,=CH-CH,-CH, I I

H,C. _ CH,

CH,
Compound 1 Compound 2

CH,-CH,-CH=CH-CH,-CH, CH,-CH,-CH,-CH,-CH,-CH,

Compound 3 Compound 4

(a) TWO compounds in the table above are constitutional (structural) isomers of one another.

(1)  Circle these two compounds below.

Compound 1 Compound 2 Compound 3 Compound 4

(i1)  Justify your choices.

(b) Compound 3 from the table can form geometric (cis/trans) isomers.

(i) Draw the geometric isomers of this compound.

Cis isomer Trans isomer
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(i) Me whakawhanui mo nga ahuatanga o te Piihui 3 e taea ai te waihanga nga poinanaha
ahuahanga.

Ka tautohe te Pithui 1 me te Puhui 3 ki te hauwai pukane, HBr. Engari, i tétahi ahuatanga, e rua
nga hua whaiwaro ka hangaia, 2, i tera atu, kotahi anake te hua whaiwaro ka hangaia.

CH,=CH-CH,-CH, CH,~CH,- CH=CH~CH,~CH,

Puhui 1 Puahui 3

Tatarihia nga tauhohe o te Puhui 1 me te Piihui 3 ki te hauwai piikane, HBr.

I t0 tuhinga me:

. tuhi te momo tauhohenga ka puta me te parahau i to kowhiringa
. tuhi nga ture tatai hanganga o nga hua katoa me te tautohu i nga hua matua/iti ina hangai ana
. whakamarama i pehea te tautohu i nga hua matua me te iti.

He wahi ané ma t6 tuhinga
mo ténei timahi kei nga
wharangi o muri mai.
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(i1) Elaborate on the features of Compound 3 that allow it to form geometric isomers.

Compound 1 and Compound 3 will both react with hydrogen bromide, HBr. However, in one case,
two organic products are formed, while in the other, only one organic product is produced.

CH,=CH-CH,-CH,

Compound 1

CH,-CH,- CH=CH-CH,-CH,

Compound 3

Analyse the reactions of Compound 1 and Compound 3 with hydrogen bromide, HBr.

In your answer you should:

. state the type of reaction occurring and justify your choice

. give the structural formulae of all products, and identify major/minor products where
appropriate

. explain how the major and minor products were identified.

There is more space for
your answer to this question
on the following pages.
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TUMAHI TUARUA

(a) Kei raro ko tétahi mahere tauhohe otikore.

| Whakahohe W | Br
CH,- CH,-CH,- CH, —— CH,~ CH-CH,~ CH,————
Pahui A Pahui B
Whakahohe Z KOH(aq) NH,(alc)

CH,=CH-CH,~CH, «+—— Pahui E Pahui C

PGhui F

Whakahohe X
NH,"CH

CH,~ CH=CH-CH, — 2 » | PahuiH CH,~ CH ~CH,~ CH,

Pahui G Pahui D

(1)  Tatuhia nga ture tatai hanganga o nga Piihui C, E me te H 1 te titohi i raro.

Pahui C Pahui E Pahui H
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(i1)) Tuhia nga ture tatai mo nga Whakahohe W, X, Y me te Z tae atu ki nga ahuatanga e hiahiatia
ana mo nga Whakahohe W me te Z.

Ture tatai mo te whakahohe Nga ahuatanga e hiahiatia ana

Whakahohe W

Whakahohe X

Whakahohe Y

Whakahohe Z

(b) Korerotia te hoahoa tauhohenga kei te wahanga (a) mo nga wahanga (i) me te (ii) 1 raro.

Ka taea e te Puhui F te whakahaere tauhohe whakawaerautanga tapiri.

CH,= CH-CH,~ CH,
Puhui F

(1)  Tatuhia nga wae taruarua e TORU o te waerau 1 hangaia mai i te Pithui F.

Te Matauranga Matd 91165M, 2021



QUESTION TWO
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(a) Anincomplete reaction scheme is given below.

Reagent W Bll’
CH,-CH,-CH,-CH, — CH,~CH-CH,- CH,
Compound A Compound B
Reagent Z KOH(aq)
CH,=CH-CH,-CH, «—— Compound E
Compound F Reagent Y
Cl
CH,~CH=CH-CH, ——*— | Compound H

Compound G

NH_(alc)

A

y

Compo

und C

NH,"CI-
|

CH,- CH

Compound D

Reagent X

~CH,—CH,

(@

Draw the structural formulae of Compounds C, E, and H in the table below.

Compound C

Compound E

Compound H

Chemistry 91165, 2021
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(i1) Give the formulae of Reagents W, X, Y, and Z along with any necessary conditions for
Reagents W and Z.

Formula of reagent Conditions required

Reagent W

Reagent X

Reagent Y

Reagent Z

(b) Refer to the reaction scheme in part (a) for parts (i) and (ii) below.

Compound F can undergo addition polymerisation reactions.

CH,= CH-CH,~ CH,
Compound F

(i) Draw THREE repeat units of the polymer formed from Compound F.

Chemistry 91165, 2021
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Te taea e te Piihui A te whakawaerautanga tapiri.

CH,- CH,-CH,- CH, CH,=CH-CH,- CH,
Pahui A Pahui F
Whakamaramahia nga rerek&tanga i roto i te hanganga me te tauhohehohe (reactivity) o nga
Pithui A me te F kia mohio ai ki te tikanga o ténei.
I to tuhinga me:
. whakamarama ténei mea te whakawaerautanga tapiri

. tautohu nga rerek€tanga i waenga i nga hanganga o Piithui A me te F me te hono 1 t€nei
ki te rerekétanga o te tauhohehohe kua korerohia ake 1 runga ake.
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(i) Compound A cannot undergo addition polymerisation.

CH,- CH,~CH,- CH, CH,= CH~-CH,~ CH,
Compound A Compound F

Explain the differences in both the structure and reactivity of Compounds A and F to account
for this.

In your answer you should:
. explain the term addition polymerisation

. identify any differences in the structures of Compounds A and F and link this to the
difference in reactivity discussed above.

Chemistry 91165, 2021
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Puhui

Ingoa nahanaha IUPAC

CH,-CH,—NH,

2,2-haukdowhai-rua piiwaro

waikawa ptiwaro 3-mewaro

CH,-CH,- CH-CH,-CH,
I

CH
|

CH

3

2
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Complete the following table.

Compound

IUPAC (systematic name)

CH,-CH,—NH,

2,2-difluorobutane

3-methylbutanoic acid

CH,-CH,- CH-CH,-CH,
I

CH
|

CH

3

2

Chemistry 91165, 2021
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TUMAHI TUATORU

(a) Keiroto nga ingoa me nga hanganga tota o &tahi waiwaiha me €tahi waiwaro tahi whapahare i te
tutohi 1 raro.

(i)  Whakaotihia te tiitohi ma te whakaropi 1 ia mati hei waiwaiha/waiwaro tahi whapahare
tuatahi, tuarua, tuatoru ranei.

Piihui Hanganga Whakaroputanga (t}lat.ahl,
tuarua, tuatoru ranei)
waiha-1-powaro CH,-CH,-CH,-OH
OH
|
waiha-2-powaro mewaro H.C —(IZ -CH,
CH,
Cl
pewaro-3-pithaumaota I
CH,-CH,-CH-CH,-CH,
waiha ewaro CH,-CH,-OH

(i) Whakamaramatia te rerek&tanga o te whakardpiitanga o te waiha-1-powaro ina whakatauritea
ki te waiha-2-powaro mewaro.

Te Matauranga Matd 91165M, 2021



QUESTION THREE
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(a) The names and condensed structures of several alcohols and haloalkanes are given in the table

below.

(1) Complete the table by classifying each as primary, secondary, or tertiary

alcohols/haloalkanes.
Compound Structure Classification (prn.nary,
secondary, or tertiary)
propan-1-ol CH,-CH,-CH,-OH
OH
|
methylpropan-2-ol H.C —(|3 -CH,
CH,
Cl

3-chloropentane

I
CH,-CH,- CH-CH,- CH,

ethanol

CH,—CH,-OH

(i) Explain the difference in classification of propan-1-ol compared with methylpropan-2-ol.

Chemistry 91165, 2021
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(b) Whakamaramatia mai me p&hea to wehewehe 1 waenga i te takirua e whai ake o nga ptthui ma te
whakamahi i nga ahuatanga mat.

Whakaurua nga kitenga me nga ture tatai hanganga o nga hua whaiwaro katoa.

E whaiti ana te tautohu matii ki te whakamahinga o te mehanga wai pukane, Br,(aq), te konurehu
paporo waiwai RANEI kua whakawaikawatia, KMnO,/H"(aq).

(i)  waiha-1-pdowaro me te p€waro-3-pithaumaota

(i1)  waiha-1-powaro me te waiwaro rua-1-pgwaro (CH,=CHCH,CH,CH,)

Te Matauranga Matd 91165M, 2021
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(b) Explain how you could distinguish between the following pairs of compounds using their chemical
properties.

Include observations and the structural formulae of any organic product(s).

Chemical identification is limited to the use of bromine water solution, Br (ag), OR aqueous
acidified potassium permanganate, KMnO, /H"(aqg).

(i) propan-1-ol and 3-chloropentane

(i1)  propan-1-ol and pent-1-ene (CH,=CH CH,CH,CH,)

Chemistry 91165, 2021
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Me hanga he hatepe ka taea e koe te whakamahi hei wehewehe i waenga i te waiha ewaro, te waiha-
1-powaro, me te waiwaro rua-1-péwaro, ma te whakamahi i nga ahuatanga okiko noa iho.

E whaiti ana te tautohu okiko ki nga rerek&tanga kei te pae rewa, te pae koropupii, te mehamehanga
ranei.

He we nga mati e toru katoa i te pamahana rima.

Ka haere tonu te
Tdmahi Tuatoru i te
wharangi 22.

Te Matauranga Matd 91165M, 2021
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Devise a procedure you could use to distinguish between ethanol, propan-1-ol, and pent-1-ene,
using only their physical properties.

Physical identification is limited to differences in melting point, boiling point, or solubility.

All three substances are liquids at room temperature.

Question Three
continues on page 23.

)

Chemistry 91165, 2021



22

(d) Ina whakamahia te KOH hei whakahohe, ka taea e te pewaro-3-ptihaumaota nga momo tauhohenga
e rua rereké€, e ai ki nga ahuatanga kua whakamahia.

Homai he korero mo te tukanga matii ka puta i ia tauhohenga.

I to tuhinga me:

. tuhi nga ahuatanga e hiahiatia ana mo ia tauhohe
. tuhi nga ture tatai hanganga o nga hua whaiwaro mo ia tauhohe
. tautohu te momo tauhohenga ka puta i ia wa, me te parahau i to kowhiringa.

Te Matauranga Matd 91165M, 2021
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(d) When KOH is used as a reagent, 3-chloropentane can undergo two different types of reactions,
depending on the conditions used.

Give an account of the chemical process that occurs in each reaction.

In your answer you should:

. state the conditions required for each reaction
. give the structural formulae of the organic products for each reaction
. identify the type of reaction occurring in each case, and justify your choice.

Chemistry 91165, 2021
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He wharangi anoé ki te hiahiatia.
Tuhia te (nga) tau timahi ména e tika ana.

TAU TUMAHI|

Te Matauranga Matd 91165M, 2021
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Extra space if required.
Write the question number(s) if applicable.

QUESTION

NUMBER

Chemistry 91165, 2021
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91165M Demonstrate understanding of the properties
of selected organic compounds
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Achievement with Excellence

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 in the Resource Booklet L2-CHEMMR.
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Check that this booklet has pages 2—25 in the correct order and that none of these pages is blank.
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