EXAM 4
NOVember 21,2018

IMPORTANT: Write neatly and lay out solutions clearly. Make sure that you give reasoning or
working for each answer. Full marks will NOT be awarded for the final answer by itself,

UNLESS it is supported by a brief justification or explanatzon
Give units for all quantities!

YOURNAME  SOLUTIONS

Somedata: R=8314JK'mol' Na=6.022x 103 mol!  1atm=101325Pa

dU =dq+dw dS = dqgrev/T v = Cp/Cv | Cp-Cv=nR

dwW = ~pex dV _ Hg:at engi‘nev &= (Tu-Tc)/Th adiabét: pVY = éonst
H=U+pV G=H-TS | CA=U-TS

k=A cxp(-Ea/(RT)) - meanK.E. = 1.5ks T

a InK/d (1/T) = -AH/R AG=AG*+RTh Q



(1) 30 points E |
Consider the reaction A — B which has the rate law v = k [A]**. Initially [A] = ao.
Derive an expression for [A] as a function of time and use this result to determine the
half-life of A. Show work. Give an example of appropriate units for k.
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(2) 30 points

Consider a weak acid HA whose Ka is 0.2 for
' HA(ag) =A(ag)+H'(ag) o 298 W,

i) Consider a solution of HA with an initial concentration of 0.03 mol dm which
comes to equ111br1um Find the degree of dissociation a of HA and the pH. Do not
‘assume « is small.

ii) When [HA]=2x10%M, [A} = 3 x.10° M and [H*] = 5 x 10 M, what is the value
of the reaction Gibbs function and what direction of spontaneous reaction is therefore
predicted?
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(3) 40 pomts E :
When NH4Cl(5) is heated it dissociates to NH3(g) and HCl(g). Consider the equ111br1um

“ NHCl(s) = NH3(g) + HCl(g) | |
and the information that at 700 K the total gas pressure is 6.0 x 10° Pa, increasing to 1.8 x 106 Pa
at 750 K. Deduce AG® at 700 K. Find AH®. and AS® for this reaction, assuming they do not vary
with temperature.
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