
Chemistry2000Spring2001SectionB Test2 Solutions

1. (a) The liquid canonly exist above thetriple point. Thetriple point pressureis (from the
graph)approximately0.37atm.

(b) Thenormalboiling point is theequilibriumtemperatureat 1atm. Again, we canjust
readthisoff thegraph: � 108

�
C.

(c) Themeltingpoint increaseswith pressureindicatingthat thesolid occupiesa smaller
volumethantheliquid, i.e. thatthesolid is moredense.

2. Thereactionratio is

Q �
�
aCO� � aH2 �

aH2O �
(Thegraphiteis solid so its activity is 1.) In orderfor the reactionto proceedfrom left to
right, we musthave Q � K. Supposethatwe take PCO � PH2 � 0 andany PH2O � 0. Then
Q � 0, which is certainlysmallerthanK.

3. (a) KI is notvolatilebecauseit is anionic compound.

(b) Tartaricacidcanform a numberof hydrogenbondsto thesolvent,soit is notvolatile.

(c) Bromineis nonpolarsoit shouldbevolatile.

4. Potassiumhydroxidedissociatescompletelyin watersoaOH� � 0 � 0032.

aH 	 � Kw

aOH� �
1 � 47 
 10� 14

0 � 0032
� 4 � 6 
 10� 12

�� pH � � log10aH 	 � 11� 3
5.

Ka � 10� pKa � 10� 7 
 46 � 3 � 47 
 10� 8

�
TheKa is quitesmall,so it is likely thata very smallnumberof moleculesof theacidwill
dissociate.Thus,aHClO � 0 � 05. Ontheotherhand,theacidis fairly concentrated,sowecan
probablysafelyignorethewaterequilibrium.This impliesthataH 	 � aClO� . Therefore

Ka �
�
aH 	 � � aClO � �

aHClO
�
�
aH 	 � 2
aHClO �

� 3 � 47 
 10� 8 �
�
aH 	 � 2
0 � 05 �� �

aH 	 � 2 � 1 � 73 
 10� 9

�� aH 	 � 4 � 16 
 10� 5

�� pH � � log10
�
aH 	 � � 4 � 38�
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6. Weneedthemolefractionof water. To calculatethis,weneedto know thenumberof moles
of solutesandsolvent.

M � NH4 � 2SO4
� 2MN � 8MH � MS � 4MO � 132� 13g� mol�

MH2O � 18� 015g� mol�
n � NH4 � 2SO4

� 50g
132� 13g� mol

� 0 � 38mol �� nNH 	4 � 2
�
0 � 38mol� � 0 � 76mol

andnSO2 �
4

� 0 � 38mol �
nH2O � 300g

18� 015g� mol
� 16� 7mol �

XH2O � 16� 7mol
16� 7 � 0 � 76 � 0 � 38mol

� 0 � 936�� PH2O � XH2OP �H2O � �
0 � 936� � 7373Pa� � 6902Pa�

7. The reactionis H2 � g� � I2 � g��� 2HI � g� , i.e. we get two HI’s for every H2 or I2 used. This
givesusthestoichiometricrelationships

PHI � 2 � PH2 � initial
� PH2 � � 2 � PI2 � initial

� PI2 � �� PH2 � PH2 � initial
� 1

2
PHI

andPI2 � PI2 � initial
� 1

2
PHI

SinceP anda only differ by afactorof 1atm,theserelationshipsapplyequallywell in terms
of activities.

aH2 aI2 aHI

initial 2 � 75 1 � 50 0
final 1 � 355 0 � 105 2 � 79

Theequilibriumconstantis therefore

K � a2
HI�

aH2 � � aI2 � �
2 � 792�

1 � 355� � 0 � 105� � 54� 7 �
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