No part of the candidate’s evidence in this exemplar material
may be presented in an external assessment for the purpose
of gaining an NZQA qualification or award.

91165

911650

NZQA

SUPERVISOR’S USE ONLY

Draw a cross through the box (X))
if you have NOT written in this booklet

Mana Tohu Matauranga o Aotearoa
New Zealand Qualifications Authority

Level 2 Chemistry 2024

91165 Demonstrate understanding of the properties
of selected organic compounds

Credits: Four

Achievement

Achievement with Merit

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 and other reference material are provided in the Resource Booklet L2-CHEMR.

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

Check that this booklet has pages 2-16 in the correct order and that none of these pages is blank.

Do not write in any cross-hatched area (+  * ). This area will be cut off when the booklet is marked.

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

Achievement (TOTAL 0 )

© New Zealand Qualifications Authority, 2024. All rights reserved.
No part of this publication may be reproduced by any means without the prior permission of the New Zealand Qualifications Authority.




QUESTION ONE

The leaves of kawakawa have been used to treat a range of conditions, including toothache and

gastrointestinal upsets.

Recent research has shown medicinal effects can be attributed to many molecules in kawakawa,

including vitexin, shown below.

H e
| 5
—r|:—o—H |
i
H =
Vitexin Group A Group B

(a) The molecule vitexin has had key functional groups, A and B, circled and shown to the right.

(i) Name the functional groups that have been circled:

A: Alohol

(ii) Identification tests were conducted to show the presence of groups A and B in the

molecule.

B: AlKene

Name the reagents and any conditions required for identifying group A and group B

separately.

Reagents/Conditions:

A:
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(iii) Describe the observation that would occur in a positive test for each group.
Include:
. the reaction type
. the name of the functional group of the product
. a drawing of the functional group of the product.

A:

Functional group of the product:

Functional group of the product:
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(b) Kawakawa also contains some anti-inflammatory molecules. When researchers extracted these
molecules from kawakawa leaves, they had to use a range of solvents including methanol,
ethanol, and hexane. All three of these solvents are colourless liquids at room temperature.

Explain the procedure you could use to distinguish between methanol, ethanol, and hexane,
based solely on their physical properties.

Give reasons for the different results between solvents.

Physical properties are limited to differences in melting point, boiling point, and solubility in
water.
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5
(c)

Polystyrene has been used widely in the manufacture of plastic produce such as bags, plates,
bowls, and cutlery. However, single-use plastics, such as these, are being phased out.

Polystyrene is an addition polymer made from the styrene monomer, shown below.

C=C
LA
H H

Styrene monomer

(i)  Inthe box below, draw three repeating units of the polystyrene polymer.

H f\\ W @ H
o |
. ,_,-C_C,,_C_-c,‘“C"C"—‘““" -
I ) e
WM e B 1

|
H

(i)

Plastics are cheap and stable.

Explain why the monomer styrene is more reactive than the polymer polystyrene.
In your answer you should:

] e by s Y cathen
explain the term ‘addition polymerisation’ =
.

Mw\\ Nk
explain the difference in structure, and link it to chemical reactivity

relate how this difference is important for the uses of the polymer.
oddition palymexsation 1s When WNSIWIAUS) monomets
ave added fogekrex to cvedie a lavge Polyaner
chany. Ve .\b&xa&r%\fm POWMEY (S rove Stabie

ond Vevelove @xinor \ess cnecal veodH \/t-\j
CoMPANed  fe e SHWeNne wWone el

becose & Yoy o \onqw covbon chan \ex\cyt’\f\
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QUESTION TWO

(a) An incomplete reaction scheme starting with, 2-bromobutane, Compound A, is shown.
(i)  Draw the structural formulae of Compounds C, D, E, and H in the labelled boxes provided.
(ii) Complete the Reagents 1 and 2 in the labelled boxes provided.

Compound G Compound A
H B
: i hen 80
HHHH HHHH | esern
A
Reagent 1
Reagent 2
Reaction type W
Reaction type Y Compound B Compound C
ju}
I}'h”?ﬁandu?-, AL
= - -c-C=C
i 1B e
H H H T
MnO,-/ H*
H,0 / H*, heat l Reaction type X
Compound D Compound E Compound F
h° wr X 1
foq 98 ‘{“'\!Ci PR
- B e o and L b s H_ e i N _H
e R
hdopoy how R
‘m'.hm
Compound H Compound J
HHH
KOH T /,O
Reaction type Z H_CI_(]:—(I:—C\
HHH OK
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£ (iii) Name the Reaction types W, X, Y, and Z in the table below.

Reaction type W | £ \\pinokicn (eoctien

Reaction type X | A Ad\\c\n  (eacXion

Reaction type Y Subgtiturion Yeosakx Y e\

Reaction type Z |Ox{d \BXON recackiOn

-»a.; § &)

Sp e

(b) The starting material Compound A. and one of the final products Compound G, are both
secondary haloalkanes.

RN R
o

Draw the tertiary isomer of bromobutane and explain why it is classified as tertiary.

Cy¥fq Br

LR AN
S

3.
*

Br
{

CH}"' C‘: e O “5
CHs

KA
ek e\

o
v 38

¥ Ty
2- LyoWwnG 2 -W\e(\r\tj\ P\"‘O?O"Q.._

2-Brama2-methy propane. cossitied os xewc\'owa

/ because Yne ‘r\c\\ocaexw oM - Br - s oftached Yo q
% corbon okowr ¥nok & bonded  puh ¥nree  cner
: corbon SOWMS, =0 S ¥@TOrL o terihory
180ty 0F  bronmo bukewe
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(¢) (i) When Compound B reacts with hydrochloric acid, HCI, without heat, two products are
formed in differing amounts.

i"i l"l i;l /H rion ﬁex AN
H—CE—(;.—C=C\ M

H H H Ceg-cA

Compound B J e Bt

Discuss the reaction of Compound B with hydrochloric acid.
In your answer you should: $
. name and explain this type of reaction — gadiven - gpu0e

. draw the structures of both products, in the appropriate box for the major and minor
products

. justify your choice of major and minor products.

This 1S an 0dd Won ceocton. The double cavalunt

bond W W prap-i-ene mo\em\t/ww \S
brokewn, 0\\0\MW3 oxromy 4o ke gddd o Ve ywoleemle

1o bbb B ABe TASIO DY 0S@ek om0}

EAXPLR A Acw\@“‘WS Yo MarkeniKou’s vule - Hre

ridn cae_x vithexy = ¥ne Maox oduor D Wade pen
Hre Wgolvo gen oo 1S m&c\ac} ‘o He side qf

the onee dowble bond Heab hos wiove V\xja«oaevxs

ody Q&c\\j 0 \~dnorchutane ® tre wa e produck
ModZ Y by HAS Yeodrion. 2-dnovobukane s

e mindy produck wade by Yais adion becowse
e Wdvogen akowa wiMa”T e \eoud

QMOUNT of” Iyd ragens of\fw\o\\j.“Pooxr gek poove’

Z2-On\orghutraune i-cnaro buwtome.
"4 g « &y 8
! \ ! | wp =
R~ C-C~ e N |+—(‘Z—C L C\ €\
Lo 1 €L 5 B
R &k 4
Minor product Major product
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(ii) Compare the reaction of Compound B with chlorine, Cl,, against the previous reaction of
Compound B with HCL

In your answer you should:

. explain why a different number of products are formed in the same type of reaction

wecowunge vy * % do
. draw any relevant product structures. or oupg MreN Kot t o ey

0 diffexent nuwber of yroduds ae Forwed in
Hnis ceackion | A=spwR 1\ oo be‘«\g oy
oddition reockaon . TW'S W Lecouse

MonXomikov’'s ayle coanot be apPled becotse

Have ore o Vujdvo%en aGYowns ‘e—eiv\a added
Y pmoecunle , SoXvere gponik e o
wao ) and yatnar preougk.

Space for drawing structures

o u ) “
‘:‘ \‘:‘ \ M | “\ \ {
" C—-c—-C=—¢C * C\z_ ‘—%‘«\-—Q_C"C—_C\’”’C‘
- \
| W 1 i \
W \(T W o§ oy on
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QUESTION THREE

(a) Four organic compounds are given in the table below.

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

Structure Name
HHH H
Eoa oty
H-C-C-C=C but-\-ene
H H H
Compound K
W
)
H-C%u
Tra L oM
L0 L0 3-methylpentanoic acid
H h B W
Compound L

1 o oM
6 ¢ 50 00 b
HHHHHH

heran - 3 o\

Compound M
W F
\
w-C~C-¥ fluoroethane
\ \
"
Compound N

(b) Compound M above has the formula C H O.

6714

Draw all of the structural isomers that are primary alcohols for this formula.

There is space below, as well as additional space at the back of this booklet, for working.

Space for working
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Question Three continues
on the next page.
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(¢) (i) Describe a two-step series of reactions to convert Compound M into Compound P.

H H H OHH H I;I I';l l';l I;i i;l |'||
B C C C C C C M i H-(!I—(IE—?—CIP—(F“(E“H
HHHHHHM HHHHHH re>»
Compound M Compound P

Step 1 starts with Compound M:
Reaction type: Suksttution feockion
Reagents and any conditions:

Products’ functional group: AVRONE
Draw the structure of ALL products.

Step 2 ends with Compound P:
Reaction type:

Reagents and any conditions:
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(d)
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(ii) The reaction in Step 1 produces two isomers with the same functional group in equal

quantities.

Explain why there is no major or minor product of the hydrocarbon produced.
In your answer you should explain:

. the type of reaction

. what determines major and minor products

. why the products are equal in this situation.

Ma'or and pwnoy producks ave Axevimine d b
Fol\ow'ma MavkoniKov’'s xue of TVl N c\jg}r
vichev © — wheve e Mma’jor Produck S wede. unen

@ thd(o%u\ oXxom is added 1o We =cle of Yne
once deukle knnd thok hos ywaore ydrogens
alveady - uhnegeos Yoo V»’i\ﬁd(?r‘odm.k S WA
whnen Y€ odom Vs added xo e Side v

Hre l€SSeV qipmowinte 65 ‘m\.a_d rc_,cae../\ Chowns C\\\»_&O‘&L\j ;

Compounds Q and R below each contain a carbon to carbon double bond, but only one of them
can form geometric isomers.

HzN—CH2"0H=CH =LCH, HzN--CszCHzm CH=CH,
Compound Q Compound R

Which compound forms geometric isomers? Comp cund Q

(i) Draw the cis and trans geometric isomers that it forms in the boxes provided, and select

the correct label.

W
WooW

WAL Y ¥ (

S Mo f e o
u\ i i 1 i 4 \ \ L

N-C-C=c-ctn H W h

M ] I

(4 4

Circle the correct isomer: @ trans | Circle the correct isomer: CIS
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Extra space if required.
Write the question number(s) if applicable.

({\\ : ?\*
Chg - CR —(Hy (Mg CHz-CR —chz ~CWa
| ;
Che Wz

i |
Chy __Chg

2-eXny bukon-\-o\ 22 bukem =S —al

QH
(B - (W~ CH3
\
Cry

1

CHy
Cd3
2- Pmpj\ propan- iye!l
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Standard: 91165
Total score: 09
Q Grade Marker commentary
score
The candidate was awarded A3 for the following reasons: in (a)(i) they
correctly identified the two functional groups; in (c) (i) they drew the correct
One A3 . . . e .
polymer structure; in (c) (ii) they identified that monomers join together to
make a polymer but were unable to link this to the C=C bond breaking.
The candidate was awarded A3 for the following reasons: in (a) they were
able to identify at least 3 correct structures/reaction types; in (b) they were
Two A3 able to draw the correct isomer; in (c) (i) they were able to identify the two
products but incorrectly explained how major/minor products were decided
nor did they explain why it was an addition reaction.
The candidate was awarded A3 for the following reasons: in (a) they were
Three A3 able to name/draw at least two compounds; in (b) they were able to draw at

least 2 primary alcohol isomers; in (d) they were able to correctly draw and
label the geometric isomers.






