Chemistry2000Spring2001SectionB Test2 Solutions

1. (a) Theliquid canonly exist above thetriple point. Thetriple point pressures (from the
graph)approximatelyd.37atm.

(b) Thenormalboiling pointis the equilibriumtemperatureat 1 atm. Again, we canjust
readthis off thegraph:—108C.

(c) The melting pointincreasesvith pressurandicatingthatthe solid occupiesa smaller
volumethantheliquid, i.e.thatthesolidis moredense.

2. Thereactionratiois
o (@co)@,)
aH,0
(The graphiteis solid soits actvity is 1.) In orderfor the reactionto proceedrom left to
right, we musthave Q < K. Supposéhatwe take Pco = P4, = 0 andary P4,0 > 0. Then

Q = 0, whichis certainlysmallerthanK.
3. (a) Kl is notvolatile becausét is anionic compound.

(b) Tartaricacidcanform anumberof hydrogernbondsto thesolvent,soit is notvolatile.
(c) Bromineis nonpolarsoit shouldbevolatile.

4. Potassiunhydroxidedissociatesompletelyin watersoagy- = 0.0032.
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S.pH = —logjpay+ = 11.3

Ky=10"PKa = 107746 = 347x 1078

TheKj is quitesmall,soit is likely thata very smallnumberof moleculesof the acid will
dissociateThus,aycio = 0.05. Ontheotherhand theacidis fairly concentratedsowe can
probablysafelyignorethewaterequilibrium. Thisimpliesthatay+ ~ acio-. Therefore
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o (agr)? = 1.73x10°°
cagr = 4.16x10°
S.pH = —logp(aq+) =4.38.



6. We needthe molefractionof water To calculatethis, we needto know thenumberof moles
of solutesandsolvent.

MNHa),s0, = 2MN+8My+Ms+4Mo = 13213g/mol.
Mh,0 = 18.015g/mol.

509
N(NH2SQs = 132139/mol_0'38m0|'
S Myyp = 2(0.38mol) = 0.76mol
andnsoézf = 0.38mol.
300g
16.7mol
A0 = 16.7+O.76+O.38mol_0'936

~Po = Xu,0Pfo = (0.936)(7373Pa) = 6902Pa

7. Thereactionis Hyg) + l2g) = 2HI(g), i.e. we gettwo HI's for every Hy or |2 used. This
givesusthestoichiometriaelationships

P = 2 (PHz,initial - PHz) =2 (Hg,initial - P|2) .
1
PHz = I:)Hg,initial - éle

1
andh, = Plz,initial—éH-H

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

| an, a, ap
initial | 2.75 150 0
final 1355 0105 279

Theequilibriumconstants therefore
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