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(i)

Ozone in the stratosphere causes the absorption of UV radiation.

When ozone absorbs UV radiation the following reaction occurs:

O3 hv> 0,+ 0

This reaction is one that absorbs the harmful UV radiation that
causes sunburn.One wavelength in this radiation is 330 nm.

Calculate the bond enthalpy of the bond broken in ozone by
this wavelength.(1nm =1 x 10°m)

bond enthalpy = ................. kJ mol-"

The natural reactions involving ozone in the atmosphere are disrupted by the
presence of chlorine radicals from CFCs, for example CCI2F,,.

Show, by means of curly arrows, the formation of a chlorine radical from the

molecule below.

ClI

F—C—F

Cl

Name the type of bond breaking.

Some reactions involved in the depletion of ozone by CFCs are shown in the table

below.

Classify each of these reactions as initiation, propagation or termination, by
ticking the appropriate columns in the table.

Reaction

Initiation

Propagation

Termination

CCL - CCIF2+ClI

Cl+03—>CIO+02

ClIO+0 > Cl+02

Cl + Cl -»Ck

Ozone in the stratosphere is at a pressure of 1100 Pa and a temperature of —20°C.

Calculate the amount in moles of ozone in 1.5dm?3 of ozone from the stratosphere.

amountofozone= ...,

[3]

[1]

[2]

[2]



1 (d) (ii) Calculate the volume (in cm?) that this number of moles would occupy on the
surface of the Earth where the pressure is 97 kPa and the temperature is 298 K.

Give your answer to an appropriate number of significant figures.

volume of ozone = ..., cm® [2]

1 (e) (i) Nitrogen monoxide, NO, is formed in a car engine and it is converted to nitrogen
dioxide.

Ozone is formed by the action of sunlight on nitrogen dioxide.
Ozone in the troposphere is a pollutant and can cause photochemical smog.
Explain how nitrogen monoxide forms in a car engine. [2]

1 (e) (ii) Describe the appearance of the atmosphere as nitrogen monoxide is
converted to nitrogen dioxide. [1]1

1 (f) (i) One of the products of the reaction of ozone with unburned fuel from car
exhausts is(CH;);CCH,CH(CH;)CHO.

Name the functional group in (CH,);CCH,CH(CH,)CHO. [1]

1 (f) (ii) Give the equation for the reaction of HCN with the functional group identified in

(F)(i). ]

Total Marks for Question Set 13: 15



OCR

Oxford Cambridge and RSA

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders whose work is
used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright Acknowledgements
Booklet. This is produced for each series of examinations and is freely available to download from our public website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible opportunity.

For queries or further information please contact The OCR Copyright Team, The Triangle Building, Shaftesbury Road, Cambridge CB2 8EA.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a department of the
University of Cambridge



