
Chemistry2710Spring2001Assignment2

Due: Friday, Jan.26,9:00a.m.

Graphs: This andsubsequentassignmentsandtestswill requireyou to draw somegraphs.The
presentationstandardsfor graphsin thelecturepartof thiscourseareasfollows:

� Bothcomputer-generatedandhand-drawngraphsareacceptable.In thelattercase,usegraph
paperwith millimeter rulings. In eithercase,thegraphshouldbeat least10cm � 10cm in
size.

� Axesmustbelabeledwith thequantityplottedand(if appropriate)theunits.Axis labelscan
beaddedby handfor computer-generatedgraphs.

� Theendpointsof thetwo axesshouldbechosensothatthedatacovera goodportionof the
graph.

� Datashouldbeplottedwith symbols(points,squares,whatever) which arelargeenoughto
beclearlyvisible but not solargeasto make it unclearwherethepointsare.Symbolswith
a radiusof 1mm areoptimal. Slightly largersymbolsareOK, but muchlargersymbolsare
just too small.Smallersymbolsarefine if they areclearlyvisible (perhapsbecausethey are
in adifferentcolor).

� If thedataaresupposedto fit a line, that line shouldbedrawn. A line shouldalsobedrawn
if youwantto show thatthedatadon’t fit a line particularlywell.

Linear regressions: Recallthatall slopesandinterceptsareto beobtainedfrom databy linear
regression.You canuseeithera spreadsheetprogramor your calculator, but rememberthat you
will only haveaccessto yourcalculatorin examssomakesureyouknow how to useit.

1. Supposethat we canmeasurethe concentrationof the reactantA in a reactionwith stoi-
chiometry2A � B � P. In the first few secondsof the reaction,the observationsare as
follows:

t (s) 0.0 1.2 2.1 3.1 4.3 5.0
a (mol/L) 0.0400 0.0389 0.0381 0.0373 0.0364 0.0360

(a) Do thesedataall lie in theinitial rateregion? If not,how many of thesepointscanbe
usedto determinetheinitial rate?Useoneor moregraphsto supportyour arguments.
[5 marks]

(b) Determinetheinitial rateof thereaction.[4 marks]



2. Iodinereactswith ketones(organicmoleculescontaininganonterminalC=Ogroup)in aque-
oussolutionaccordingto thegeneralreactionscheme

I2 � ketone� iodoketone� H
� � I ���

For oneparticularketone,thefollowing initial ratedatawereobtained:
�
I2 	 (mol/L) [ketone](mol/L)

�
H
�
	 (mol/L) v (molL � 1s� 1)

1 5 � 10� 4 0.2 1 � 0 � 10� 2 7 � 0 � 10� 5

2 3 � 10� 4 0.2 1 � 0 � 10� 2 7 � 0 � 10� 5

3 5 � 10� 4 0.5 1 � 0 � 10� 2 1 � 7 � 10� 4

4 5 � 10� 4 0.5 3 � 2 � 10� 2 5 � 4 � 10� 4

(a) Whatis theratelaw for this reaction?[5 marks]

(b) Calculatetherateconstant.[3 marks]

3. Supposethatthefollowing initial ratedatawereobtainedfor a reactionA � B:

a (mol/L) 0.010 0.019 0.027 0.040 0.052
v (mmolL � 1s� 1) 5.0 6.6 7.3 8.0 8.4

Canthesedatabedescribedby asimpleratelaw? If so,calculatetheorderandrateconstant.
Otherwise,demonstratethatthedatacannotbedescribedby asimpleratelaw. [6 marks]

4. Considerthemechanism

A
k1

k � 1


��
�
 2B �

A � B
k2

k � 2


��
�
 C �

(a) Whatis theoverall reaction?[2 marks]

(b) Write down acompletesetof mass-actiondifferentialequations.[6 marks]

(c) Relatetheequilibriumconstantfor theoverall reactionto therateconstants.[6 marks]

(d) Assumingthatthereversestepscanbeignoredandthatthesecondstepis muchfaster
thanthefirst, whatratelaw wouldbeobserved?[2 marks]

5. For theelementaryreaction

H � g� � Br2 � g�
k1

k � 1


��
�
 HBr � g� � Br � g� �

k1 � 2 � 09 � 108L mol � 1s� 1 andtheequilibriumconstantis1 � 5 � 1028. Whatis k � 1? [4 marks]
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