EXAM 4
28 November 2012

IMPORTANT: Write clearly and neatly. Make sure that you give some 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 explanation. .

Give units for all quantities! YOUR NAME 50[ U}J DS

Some possibly useful information:

R=8314JK " mol" Nu=6.022 x 10% mo["

dU =dq + dw dS = dqye,/T y=C,/Cy Cp-Cv =nR

dw = -pe, dV Heat engine € = (Ty-T.)/T,, adiabat: pV¥ = const
H=U+pV G=H-TS A=U-TS

k=A exp(-E./RT) mean K.E. =15k T

dInK/dT' =- AH/R AG=AG’+RTInQ



(1) 40 points
Consider formic acid HCOOH dissolving in water:

HCOOH(aq) <> HCOO (aq) + H' (aq)
with equilibrium constant K, =3 x 10~ at 298 K. Assume the solution is ideal.

a) Find the degree of dissociation o for an initially 0.01 M solution of HCOOH. What is the pH.
at equilibrium?

b) Kais 1 x 107 at 320 K. Deduce AH for the dissociation reaction.
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2) 40 points
Imagine the reaction A — 2B with a rate law v = k[A]".
a) What is the order of the reaction and the units of k?

b) Imtlally there is pure A at a concentration [A],. Derive an expression for [A] as a function of
time t.

¢) What is the half life, for this reaction?
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(3) 20 points

How do the root-mean-square speeds and kinetic energies compare for H, and O, molecules at
the same temperature? The molar masses are 2 g and 32 g, respectively.
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