
Chemistry2000Spring2001SectionB Assignment1
Solutions

1.

nKMnO4
� 8 � 0g

158� 032g
�
mol

� 0 � 051mol �
mH2O

� � 250mL � � 0 � 99823g
�
mL � � 250g �

� nH2O
� 250g

18� 015g
�
mol

� 13� 9mol �
� XK � � nK �

nH2O � nK � � nMnO�4
� 0 � 051mol

13� 9 � 0 � 051 � 0 � 051mol
� 0 � 0036�

2. (a) Supposethatwe take 1L of this solution. This liter of solutioncontains1.697mol of
acetoneandweighs0.9849kg (from theconcentrationanddensity, respectively). The
acetoneweighs

macetone
�	� 1 � 697mol� � 58� 079g

�
mol� � 98� 56g �

Thewatercontainedin our liter of solutionthereforeweighs

mwater
� 984� 9 
 98� 56g � 886� 3g �

Themolality is therefore

c̃ � 1 � 697mol
0 � 8863kg

� 1 � 915mol
�
kg�

(b) Consideragainour liter of solution.We know how many molesof acetoneit contains.
Thenumberof molesof watercanbedeterminedfrom themass:

nwater
� 886� 3g

18� 015g
�
mol

� 49� 20mol �
� Xacetone

� 1 � 697mol
1 � 697 � 49� 20mol

� 0 � 03334�

3. (a)
∆ �A �
∆t

� 0 � 382 
 0 � 400mol
�
L

0 � 32s
� 
 0 � 056molL  1s 1 �
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(b)
∆ �B �
∆t

� 
 2
∆ �A �
∆t

� 0 � 113molL  1s 1 �
Notes:I amusing∆’s insteadof d’sbecausetheseareaveragerates.However, it would
not bewrongto usederivative notation.It’s a matterof taste,andI’m not completely
consistentaboutit myself. Also notethatI got theanswerto this questionusingmore
digits thanareshown in my answerto question3a. This is thecorrectprocedure,even
if the two numbersarethennot quite in the stoichiometricratio of 2:1. This is fine
sincethe last significantfigureshown in any calculationis supposedto be somewhat
uncertain.(That’swhy westopat thatdigit ratherthansomeother.)

4. Theratelaw is assumedto beof asimpleform,e.g.dx
�
dt � kxn. If weincreasex by afactor

of 3, dx
�
dt increasesby a factorof 9 � 32. Therefore,theorderof thereactionwith respect

to thereactant(n) is 2.

5. (a) Experiments1, 2 and3 wereperformedat identicalnitrogenmonoxideconcentrations.
The concentrationof ozonewasdoubledfrom experiment1 to experiment2 andthe
rateincreasedby a factorof 2. Comparingexperiments1 and3, theratio of theozone
concentrationsis 3 andtheratioof theratesis also3. Therateis thereforeproportional
to theozoneconcentration.

Experiments3, 4 and5 wereperformedat identicalozoneconcentrations.The NO
concentrationwas doubledin experiment4 comparedto experiment3 and the rate
doubled.Comparingexperiments3 and5, weseethatboththeNO concentrationsand
ratesarein ratiosof 1:3. Thus,therateis alsoproportionalto theNO concentration.

Theratelaw is therefore
d �NO2 �

dt
� k �NO���O3 ���

(b) I’ ll usedatafrom experiment1, but wecouldin principleuseany of thedatapoints:

k � d �NO2 �
�
dt

�NO���O3�
� 66� 0 � 10 6molL  1s 1

� 1 � 00 � 10 6mol
�
L � � 3 � 00 � 10 6mol

�
L �

� 2 � 20 � 107L mol  1s 1 �

Note that I got rid of theSI prefixeson thequantitiesappearingin this calculationto
avoid gettingananswerin awkwardunits(22� 0L � µmol�  1s 1 or 22� 0L

�
µM). Strange

unitslike thesearesometimesuseful,but it is generallyconsideredbadstyleto have a
prefix in thedenominatorof units in theSI system.Theprefixesshouldreally only be
usedasprefixes,i.e. at thebeginningof a unit, whetherit is a simpleunit (g, mol, L,
etc.)or acompoundunit (suchasµmolL  1s 1).
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(c)

d �NO2 �
dt

� k �NO���O3�
� � 2 � 20 � 107L mol  1s 1 � � 1 � 30 � 10 6mol

�
L � � 5 � 00 � 10 6mol

�
L �

� 143µmolL  1s 1 �
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