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Consider the following reaction at 298 K:
2H,5(g) = SO4lg) — 35(s,thombic) + 2H,0(g) AG;,, = —102kl
Compute AG,,, under the following conditions:
PHEH = 200 atim; Pﬁ“; = ].50 atm; PHz{“-' = (LO10D atm

[s the reaction more or less spontaneous under these conditions than under standard
conditions?

SAES R=831Jmolt K

A 2. Finding
Equilibrium Concentrations from
Initial Concentrations and the
Equilibrium Constant

Consider the following reaction.

N;Oylg) == 2NOs(g)
K. = 0.36 (at 100 °C)

A reaction mixture at 100 °C initially
contains [N,0,]=0.0250M. Find the
equilibrium concentrations of NO, and
N,Q, at this temperature.
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& 3. Using the Two-Point Form of the Arrhenius Equation

The reaction between nitrogen dioxide and carbon monoxide is given by the following

equation:
NO,(g) + CO(g) — NO(g) + CO,(g)

The rate constant at 701 K was measured as 2.57 M~ ! +s~! and that at 895 K was mea-
sured as 367 M -5 L

SUAESH R=831JK mol®

(@) Find the activation energy for the reaction in kJ/mol.

(b) Use the results from (a) and the given rate constant at either of temperatures to
predict the rate constant at 525 K.

[ 4.

The reaction between hydrogen and nitric oxide is given by the following equation:
2Hj(g) + 2NO(g) —— 2 H,O(g) + Nalg)

The experimentally observed rate law for the reaction is as follows:

Rate = k[H,][NO]*

Show the following mechanism is consistent with the experimentally observed rate law.

k
2NO(g) == NyO3(g) Fast
-1
Hy(g) = NgOa(g) —= H,0(g) + N;O(g)  Slow (rate limiting)
N+ (g) + Halg) . Nalg) + H,O(g) Fast
3

2H,(g) + 2NO(g) — 2H,0(g) + N,(g) Orverall

f 5.

Calculate the root mean square velocity of gaseous xenon atoms at 25 °C,

SIAES R=831Imolt K Xe DEF=% 131 &9 5.



