|

L
90648 AR

Z °
N %A For Supervisor’s use only

NEW ZEALAND QUALIFICATIONS AUTHORITY
MANA TOHU MATAURANGA O AOTEAROA

Level 1 Chemistry, 2008

90648 Describe properties and reactions of carbon
and its compounds

Credits: Three
9.30 am Friday 28 November 2008

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 answer ALL the questions in this booklet.

If you need more space for any answer, use the page(s) provided at the back of this booklet and clearly
number the question.

Check that this booklet has pages 2—7 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.

For Assessor’s . . .
use only Achievement Criteria
Achievement Achievement Achievement
with Merit with Excellence
Describe properties and Link properties and reactions of Apply an understanding of
reactions of carbon and its carbon and its compounds. properties and reactions of
compounds. carbon and its compounds.

Overall Level of Performance

© New Zealand Qualifications Authority, 2008
All rights reserved. No part of this publication may be reproduced by any means without the prior permission of the New Zealand Qualifications Authority.



You are advised to spend 30 minutes answering the questions in this booklet.
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QUESTION ONE: ORGANIC COMPOUNDS

(a) Complete the following table by naming or drawing the structural formulae of the compounds

as required.

Structure

Name

(1)

hexane

(i)

ethene

H H
H-C-C-O-H
[
H H

(iii)

(iv)

(b) Name the process that uses glucose to produce the compound in (iii) above.

(c) Identify the compound(s) above that would be soluble in water.
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(d) Propane and ethanol are organic compounds used as fuel. Assessor's
use only
Propane burns with an orange flame and some soot forms.

Ethanol burns with an almost invisible flame with no soot forming.

By considering the products of these reactions, predict and justify which fuel will have the
larger impact on people.

Include examples of how people would be affected, and an appropriate balanced equation for
each fuel.
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QUESTION TWO: CARBON DIOXIDE IN THE CARBON CYCLE

Atmosphere Carbon Store Q c:::}

Fossil Fuel Diffusion

Emissions
e
]

Coal, Oil & Gas Limestone & Dolomite %EI#

Biosphere Photosynthesis
a» Carbon Store “_, Respiration &

Biomass— DecompoSlthﬂ
Deforew

Soil Organic [\zatter Aquatic BiomaSs

Ocean
Carbon Store

Lithosphere Carbon Store

Ocean carbon stores remove some of the carbon dioxide that is added to the atmosphere.

Discuss the role of the ocean stores in maintaining carbon dioxide levels in the atmosphere.
Include in your answer:

. why cold water in the Antarctic absorbs carbon dioxide

. why warm water in the tropics tends to release carbon dioxide

. a balanced equation for the reaction of carbon dioxide with water

. a prediction of the impact on the environment if the ocean carbon store could not carry out
this role.
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QUESTION THREE: ALLOTROPES OF CARBON

The structures of three allotropes of carbon are shown below.

>
=
a

Allotrope C has a melting point of 400-500°C, which is significantly lower than those for allotropes
A and B, whose melting points are over 3000°C.

Identify each of the allotropes:

A B C

Discuss why the melting point for allotrope C is lower than the melting point for allotropes
A and B. In your answer refer to the structures of EACH allotrope.
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QUESTION FOUR: FRACTIONAL DISTILLATION

The following diagram illustrates the process of fractional distillation.

Fractional distillation tower

Petroleum gases fraction

I

A H e .
=== Paraffin fraction

LIRS O

)

Crude oil vapour [ _,l_lil_ll_‘_l_:: Diesel oil fraction

L B |_|_ .. . .
=== Lubricating oils fraction
UL I T R O &

I |_|_ . .
I === Heavy fuel oils fraction
LR N A A O B Y

—— Petrol fraction

Liquid crude oil

Heated to turn to a vapour

[
Bitumen fraction

Discuss how crude oil can be separated into its components using fractional distillation.

In your answer, outline what crude oil is and refer to the physical properties of hydrocarbons.
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Extra paper for continuation of answers if required. Assessor's
Clearly number the question. use only

Question
number
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