Chemistry2000Spring2001SectionB Assignmeng
Solutions

1. Sincethisis aliquid, themolefractionsaretheappropriateaneasuresf actvity. Fortunately
wearegiventhedatain exactlytherightform: If 6.42%of themoleculesarein thechairform
Xehair = 0.0642. Moreover, therest(93.58%)mustbein the boatform, i.e. Xpoat= 0.9358.
Theequilibriumconstants

_ Gpoat _ Xpoat  0.9358

= = =146.
Achair  Xchair 0.0642

K

2. We needto determinghereactionratio Q:

oo _ (Puos/P)? (09692 .
(@vo)2(asr,)  (Po/P)2(Per,/P7)  (0.10572(0.400)

SinceQ is largerthankK, thereis excessproduct.Accordingly, NOBr will reactto form NO
andbromine.

Q=

3. (a) Wecansolwethisproblembyworkingouthow theinitial andfinal pressurearerelated:

| Pco(atm)  Pcy, (atm)  Pcocy, (atm)
initial 0.3 0.3 0
final equilibrium | 0.3— Pcoc, 0.3—Pcocy, Pcocy,

For thisreaction,

K — _%oc, _ (Pcocy,)P?
(aco)(ac,)  (Pco)(Pei,)

Pcocy,
(0.3 — Pcoc|2) (0.3 — PCOCIZ)

.'.|:>(:()(;|2 = 0.20(0.3—PCQC|2)2

0.018— 0.12Pcocy, +0.20P%
-0 0.20P%oc), — 1.12Pcocy, +0.018

..Pcoc, = 5.580r0.016atm

-.020 =

Only thesecondsolutionmakesary physicalsenseThus,Pcocy, = 0.016atm



(b)

G- PV

RT
P = (0.016atm)(101325Pa/atm) = 1633Pa
vV o= (1OL)( 1m? ):0.01m3

1000L
T — 600+27315K — 873K
3

o (1633Pa)(0.01m?) 2910 ml

(8.314510JK~Imol-1)(873K)

AH,CO;3

"= (o) @o)

We are given K andthe pressureof carbondioxide (from which we can easily compute
its actiity). We want to solwve for the actiity of HoCOgz (from which we can obtainthe
concentration)We still needto know the actwity of thesolvent,i.e. its molefraction.

NH,0

NNacl =

. XH,0

.. AH,CO5
. [H2CO3]

1509

1801529/mol 8.33mol
189
———— =0.31mol
58.443g/mol 0-31mo
NH,0 _ 8.33mol 0931
NH,0 + NNa+ + N~ 8.334+0.31+0.31mol

33Pa ~
K (aco,)(an,0) = (3.36x 1079) <m> (0.931) =1.0x 107>

1.0 x 10°mol/L



