
Chemistry2000Spring2001SectionB Assignment2
Solutions

1. Sincethisis aliquid, themolefractionsaretheappropriatemeasuresof activity. Fortunately,
wearegiventhedatain exactlytheright form: If 6.42%of themoleculesarein thechairform
Xchair

� 0 � 0642.Moreover, therest(93.58%)mustbein theboatform, i.e. Xboat
� 0 � 9358.

Theequilibriumconstantis

K � aboat

achair

� Xboat

Xchair

� 0 � 9358
0 � 0642

� 14� 6 �
2. Weneedto determinethereactionratio Q:

Q � a2
NOBr�

aNO � 2 � aBr2 � �
�
PNOBr � P � � 2�

PNO � P � � 2 � PBr2 � P � � �
�
0 � 969� 2�

0 � 105� 2 � 0 � 400� � 213�
SinceQ is largerthanK, thereis excessproduct.Accordingly, NOBr will reactto form NO
andbromine.

3. (a) Wecansolvethisproblembyworkingouthow theinitial andfinalpressuresarerelated:

PCO (atm) PCl2 (atm) PCOCl2 (atm)
initial 0.3 0.3 0
final equilibrium 0 � 3 � PCOCl2 0 � 3 � PCOCl2 PCOCl2

For this reaction,

K � aCOCl2�
aCO� � aCl2 � �

�
PCOCl2 � P ��
PCO� � PCl2 �� 0 � 20 � PCOCl2�

0 � 3 � PCOCl2 � � 0 � 3 � PCOCl2 �� PCOCl2
� 0 � 20

�
0 � 3 � PCOCl2 � 2� 0 � 018 � 0 � 12PCOCl2 � 0 � 20P2

COCl2� 0 � 0 � 20P2
COCl2 � 1 � 12PCOCl2 � 0 � 018� PCOCl2

� 5 � 58or 0 � 016atm

Only thesecondsolutionmakesany physicalsense.Thus,PCOCl2
� 0 � 016atm.
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(b)

n � PV
RT

P � �
0 � 016atm� � 101325Pa� atm� � 1633Pa

V � �
10L � 	 1m3

1000L 
 � 0 � 01m3

T � 600 � 273� 15K � 873K� n � �
1633Pa� � 0 � 01m3 ��

8 � 314510JK � 1mol � 1 � � 873K � � 2 � 2 � 10� 3mol

4.
K � aH2CO3�

aCO2 � � aH2O �
We are given K and the pressureof carbondioxide (from which we can easily compute
its activity). We want to solve for the activity of H2CO3 (from which we canobtain the
concentration).Westill needto know theactivity of thesolvent,i.e. its molefraction.

nH2O
� 150g

18� 0152g� mol
� 8 � 33mol

nNaCl
� 18g

58� 443g� mol
� 0 � 31mol� XH2O

� nH2O

nH2O � nNa
 � nCl � � 8 � 33mol
8 � 33 � 0 � 31 � 0 � 31mol

� 0 � 931

� aH2CO3
� K

�
aCO2 � � aH2O � � � 3 � 36 � 10� 2 � 	 33Pa

101325Pa 
 � 0 � 931� � 1 � 0 � 10� 5���H2CO3 � � 1 � 0 � 10� 5mol� L
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