CHEM 132
Problem Set Ch.13 K ey begins on Page 3.

1. If AH =-138 kJ for a certain process, then:
a) it occurs rgpidly d) it isexothermic
b) it does not need a catdyst €) itisendothermic
C) it does need a catdlyst
2. Thereaction
2H,, + 2NO,—> 2HO  + N

2(9) 279 2(g)

isfirst order in H, and second order in NO. Write out the Rate L aw for thisreaction.

3. Nitrosyl chloride is produced from the reaction of nitrogen(l1)oxide and chlorine.
2NQ, + Cl, —> 2NOCI(g)

Thefollowing initid rates at a given temperature were obtained for the concentrations given below:

Experiment Rate (mal/L.hr) NO (mal/L) Cl,_(mal/L)
1 221 0.25 0.25
2 8.83 0.50 0.25
3 17.5 0.50 0.50

What isthe experimental Rate L aw?

4. At agiven temperature, a first-order reaction has arate constant of 25 x 10° s*. Calculate thetime reguired ~ (in
seconds) for the reaction to be 75% complete.

sec

5. A firgt-order reaction is observed to have arate congtant of 35 min™. Calculate the corresponding half-life for ~ the
resction.

t,= min.




6. *Co decays by afirst-order process via the emission of a beta particle. The *Co isotope has a half-life of 7.8
min. How long (in min) will it take for 31/32 of the cobalt to undergo decay?

min

7. A firg-order reaction has a hdf-life of 11.6 minutes. Calculate the rate constant for thisreactionin sec?.

8.Given the following reaction
2 NO,, —> NO,, AH =28.6 kJ

at 30°C, k =5.1x 10° s*, and the activation energy is 54.0 kJ.

a) What isthe rate constant of the same reaction at 45°C?

b) What isthe activation ener gy for the reverse reaction?

9. A suggested mechanism for the decomposition of ozoneis
O, —>0,+0 (fast, equilibrium)
O+0, ——> 20, (dow)

write out ar ate law that is condgent with this mechaniam.

10. Briefly explain why the hdf-life of a second-order reaction increases as the reaction proceeds.
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What is the experimental Rate Law?
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4. At a given temperature, 2 firm—order reaciion has a rate constant of 2.5 x 107 5. Calculate the time reguired
(in seconds) for the reaction to be 75% complete
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4. A first-order reaction is observed to have a rate constant of 35 min™. Caloulate the correspending half-life for
the reaction.
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6, “Co decays by a first-order process via the emission of a beta particle. The*Co isotope has a half'life of 7.8
min. How long (in min) will it take for 31/32 of the cobel t¢ undergo decay?
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7. A first-order reaction has a half-life of 11.6 minutes. Caloulate the rate constant for this reaction in seg’
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