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QUESTION ONE

(a)

Six organic compounds are given in the table below.

Complete the table by drawing the structure or giving the IUPAC (systematic) name.

Compound Structure Name
!
A i ethanamine
H-—lc NH,
R
Br
I
v e J.’ Lrow 0 edhant
H
"t H CH 0
c i 77 ; L
C IS C“' C" 3,3-dimethylbutanoic acid
! \
boayl Voa
H H Br H H H
D H-C-C-C-C=C-C-H 3=boowndeiion
H H H H
ﬁ ! H
E H—- o = (’.—-(,—— C/"‘C H 1-pentyne
H h H
H CH H
F H - c c c H Ziwe/yfro/oano/
H OH H
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(b) Explain how acidified dichromate solution, Cr,0.* /H', can be used to distinguish between

compounds G and H (below):
cl holoolicand OH alphol
I I
CHZ—CHz-C';H—CHa CH,-CH,- ?H—CH3
CH, CH,
Compound G Compound H

In your answer:

. identify the type of reaction occurring

. include conditions required for the reaction to occur
. describe relevant observations

. draw the product formed.
Fo/ Lo7oaund H 4L(, réa (f.vm OC(CLri i .dan  Okp Jﬂ. Un
réa 441'04

olns Do an alaabel W A e boenle o
for 4[;5 rtailo/n 16 oCCu¥r [lo"/' 1 ff;v;rch) aud
w‘m ”L reac fon Aaf £a> 7‘1(; a2/,

ra/a;xl&. 7/& odect WL J o oﬂr\\CH ~CH,=ctt=CHz),
For compor & 1‘& réaddion

==—_u Aot’ow"f 066»"-@‘ and the

0¥ COM/oa.oJ G J?‘ovs “/Ae_ SAdmeb

££ov/ar;)/5

fo/t?l,r'

There is more space for
your answer and diagram
on the next page.
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Product formed:

0.
- ch~cfz ~cH~(He
4 l

nA CH;

Haloalkanes are useful starting materials used in the synthesis of many more complex molecules,

including many pharmaceutical products.

Below are some constitutional (structural) isomers of chloropentane, C,H, Cl. Use these to

T s -
A N %q o e d? PR

answer parts (i) to (iii).
(|3I ?Ha
CH,-CH,-CH-CH, CH,-CH,-C-CI
I |
CH, CH,
Compound G Compound |
Cl
CH, I
I CH,-CH-CH-CH,
CH,-CH,-CH-CH,-ClI |
CH,
Compound J Compound K

(i)  Classify each of the haloalkanes as either primary, secondary, or tertiary:

Compound G: /5’ I'Wfl

Compound J: /0 g 0’}
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Compound K forms two different products when reacted with alcoholic potassium hydroxide,
KOH(alc), and heat.

cl
|
CH,-CH-CH-CH,
|
CH

KOH(alc)
heat

3

(i) Draw both products of the reaction, and circle the correct label.

CHB"C—H:C'/"CHg CHfCH—clﬂ— CHy

CH3 CHy

Circle: - (MAJOR)/ MINOR Circle:  MAJOR /(MINOR»

(iii) Elaborate on the reaction of Compound K with alcoholic potassium hydroxide, KOH(alc),

and heat.
In your answer:
. explain why two different products are formed

. justify your choice of major and minor products.

T wo d;(flrcﬁ/‘ roclx,c“fs dré ‘/Ofmco( ét cacy .

+L€ GlouL,(/ ébnd PP ot 'fb 4/11 Cdré()ﬂ A

e dmml (Mached 1o The corba b hors

q‘Ho\['(ccl ) &L/Or,'nL) with e /a«'ﬁ"

omount of lalro [ 757 0/\5{ “fl’(/tﬁ?f a [/OI’J’A must
0!‘/’ ‘/Ak{,m 4lva) "/ron //W" Caréwt ru?{ S0 Di11cl. 11:5

COM{oded T 26 Coa Wy /L’J m LA /7‘/.7 /’OJD"ZA

forfhe

/;rl. “)lwo MJVL‘/‘I ]Zi forem Jé #e" hnc:/‘or- ///a[bﬂ"

I ek . 47‘/' B sy Tian Hv bl bt el
{7)'694/; aw{ ﬁr’ ‘//oL m N r raclw;f' & foo & 1‘(

A]J‘rj\% uvao ‘{Hm ’/lL Coféw, tvifA g lya'/ay{ﬂi,
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QUESTION TWO
(a)
(i)

An incomplete reaction scheme is shown below.

Draw the structural formulae of Compounds B, C, and D in the labelled boxes provided.

(ii) Complete the Reaction type W, X, Y, and Z in the labelled boxes provided.

(iii) Complete Reagent 4 in the labelled box provided.

Compound A Compound C
H H CHH H HHC}%RH
| I | | | KOH(aq), heat
HCI:?CI:(T\?H RotcﬂontypoW’HC‘cC(,CH
H-H H Br H sobstAction / |
2 b K OH H
H, SO, conc.
Reaction type X
9l;m ing $0n
NH,(alc), heat
Reaction type Z Compound D Compound E
49,
st At on v HCN‘; H H H CHH H
I | | | /
bttt H ang| H-C-C-C-C=C
i [ H
H#* H B HH
1"‘4.,0( Imirer
v Compound B Sicant4
g & H—Xx
1
Hec-t~L \L—H Roactlonty‘/poY
[ I { f M ingl [0n
HH M, H
Compound F Compound G
H H CHH R H H CGHH H
| | | | | | | | | |
e - e
H H C H h HH H O B
A N0

% Mo)o r
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(b) Compound E can be redrawn, as below, to enable it to be viewed as a monomer suitable to
undergo addition polymerisation.

H H
\ /
C=C
/ X
cH H
Compound E

(i) Draw three repeating units of the polymer that would be produced using the monomer
Compound E in the box below.

B S0 H H
/ | . P
—-—C-—C [ —
l I l
C4H7 YJ&; C,'ﬁ’q H C(‘,ﬂ'c’ ,-{

!

(i)  Explain the process of addition polymerisation.
In your answer:

. identify the structure and bonding feature of Compound E that makes it suitable to
undergo addition polymerisation

. explain how an addition polymerisation reaction occurs

. compare the relative reactivity of the monomer and the polymer.
Tla /4 (ompon d Can W,J o 4 46/,?42)/\ 0{7 My >e1¢
cl (B fb ifs 6[ ou é/L é\o/i ”‘9 l4n .1 ot |
"‘r(/x,w‘” 6 50a  a aJl/'/io/t a/nméz wlion peadipa
oCCVFS \,\/«EA% I A.«) a Jauél& Zaﬂ(/{ fod b

fl)IrL i3 /50‘7‘/ /0{!).)0/& ﬂ/)&/ q [0(7& /(7 J7LI
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Polytetrafluoroethylene, (Teflon), is a polymer known for use in breathable, waterproof textile
fabrics. Alternatives are being developed that aim to provide similar advantageous properties to
Teflon with less environmental impact.

The structure of Teflon is show below.

m-0-m

I
m-0O-m
|
11-0-11

s

-0

F

m—o-m
11-0—11

(iii) In the box below, draw the monomer that Teflon is made from.

gF

F

(iv) Teflon is also used as a non-stick coating on cooking pots and frying pans.

Identify the physical and chemical properties of Teflon that make it suitable for this use.

Draw three straight-chain (non-branched) isomers of C,;H, CI.

oy N R #

y i I ]

H~ € ~C~C-C— C ~{l
{ { | { !

$t By e

H
f

.
—»;::%2’/(\

Cl
/

i
Faae [ ol
|

a
/

H ¢

| /

L L=
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QUESTION THREE

Pohutukawa bark can be brewed into a tea and used in a range of rongoa (traditional medicines). as
it contains organic acids, such as ellagic and gallic acids, which have antioxidant, antiseptic, and
anti-nausea properties.

(a) While extracting the pohutukawa bark, the following compounds can be isolated.

Con o
NHz b'JHz
O CH2 (CH),-C CH,-CH,- CH,
HO OH
OH
gallic acid 1-heptanamine 1-propanamine

(i) Name the functional group circled above.
7 / Co l) ol
(ii) Explain the procedure you could use to distinguish between 1-heptanamine and

1-propanamine solutions based solely on their physical properties.

Physical properties are limited to differences in melting point, boiling point, and water
solubility.

In your answer:
. describe the test method
. compare the observation for each compound

. explain the test result for each compound.

Yo Could ? Lol A ) which woud deemne
A il l ad e M‘kél? ot 1he  ragion
wwlol /z/kmm& /A‘, ;///{zrﬁwé éﬂftéﬂ /4//)

Question Three continues
on the next page.
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(iii) Describe how red and blue litmus paper can be used to distinguish between gallic acid and
1-heptanamine solutions.

Include observations in your answer.

Red [Himus 1o rlmain> red g, St
widh an a(:[ ad a3 [/\,L witha  best  and
ﬁl ve / tmos a,o e A ind Z/va Lk & e e
fias dd will 4. apid 56 sk galle acid _
s #A dﬁ;tl o ] cape The red /»Vmw /”"‘ﬂ"’

fo renen o | the l’{/& [ times oty fo FTum ¢

red ﬂ‘ﬂ(l shce *’[’4"””"“C AT [;:3 + will cuge ;

(iv) Devise an alternative method (without using litmus) to identify the functional group circled \ .
in gallic acid.

<back
In your answer: of bl
. state the reagent needed and the general products formed

. describe the observation, and link to the products formed. {]
To /441{44:@ 7"/‘( 0‘/&0/)0/ 310\1 Jou can  we ﬂ4/['20; ";‘
//|;> \..,i// {Wm A Cﬂéo.(«y/u, aci am wr// :

ceiot ﬂw_ Nl&o/‘io/ /o c/ﬂ&o/mrﬁ(’/ f/!réfar& /&//’”‘2,
tht e  fmdiond 7/0«,(; s iafalt A aliohol,
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Pohutukawa flowers contain many terpene compounds (volatile organic compounds) that
contribute to their fragrance. An example of a terpene, nerol, is shown below.

Two functional groups (A and B) have been circled and shown to the right, where the label ‘R’
has been used in place of the complex remainder of the molecule. Note that R , R,, and R,
groups are all different.

H,C R, H,C H
\ & \ /
CcC=C C=C
A B \ / \
OH H.,C H R, R,
Nerol A B

Identify which of A and B will exist as geometric isomers.

b

(ii) Justify your choice in (b)(i) by explaining the requirements for geometric isomerism.

Tl(, Igﬂviremfff foi f‘omP‘/r,'c [VONnerism | S .
‘f‘/\’ 1 £ 1 [3— a va /e 6\04'6[ ‘/\I‘."‘/A /[9 éai‘/;
hes {or Mhee- %o ke -.Aﬁh-.n wo d, Hfoes

qroep s Ba & . cebas Se Sl Com a(//)al A
I'BS //)e Samp “3C. Jo on  oxg C’Vr{:ﬂ 1h1s
mgass it Jot’m’/' ’ A e /A& rezwrrgmtn/s ro -
eoem e iric IOty 5V \»/;Lrhwe 0vm/oaunoL ﬂ /ics.
gw, b 0 e f#yC dd e on by Corkos

s b H od R; on the other,
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Extra space if required.
Write the question number(s) if applicable.

Ouwestion  3-Cad =Gy
v"ﬂ £IVL /,“/MV-" oplr )(0 ! Ppnan /Aa Somg. ard /‘1(,
rd s /O(va— %t ble
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
Write the question number(s) if applicable.
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Extra space if required.
Write the question number(s) if applicable.

Chemistry 91165, 2025

03281




Subject:

Standard:

Total score:

Achievement

L2 Chemistry
91165

1

Q

Grade
score

Marker commentary

One

A4

The candidate was awarded A4 for the following reasons: in (b)
they identified the type of reaction occurring and the condition,
but were unable to identify the observations or the correct product
structure; in (c)(i) they identified 4 from 4 classifications; in (c)(ii)
they identified the correct major and minor products; in (c)(iii) they
identified that the chlorine and a hydrogen was being removed to
form a double bond, but did not fully explain the elimination
reaction, nor the different products.

Two

A4

The candidate was awarded A3 for the following reasons: in (a)
they correctly identified 6 from 8 structures / reaction types; in (b)
(i) they drew three repeating units of the polymer; in (b) (iii) they
drew the monomer of Teflon.

Three

A3

The candidate was awarded A3 for the following reasons: in (a) iii)
they correctly linked the use of litmus paper to distinguish
between gallic acid and 1-heptanamine; in (b)(i) they identified that
B would be able to exist as geometric isomers; in (b)(ii) they
identified that a double bond is required, but did not explain why it
was necessary or why different groups are required for geometric
isomerism.




