84.122-204 Quiz 13 Name KEV
Dr. N. De Luca April 28, 2016 /

Integrated Rate Laws: In [A] = -kt + In[A],
1/[A] = kt + 1/[A]o
First-order Half-life: k=0.693/t1,

k=Ae "D in[kilks] = Ea/R[1/T2~1Ti] R=8.314 J/mol-K

1. The first-order decay of radon has a half-life of 3.823 days. How many grams of radon
remain after 8.50 days if the sample initially weighs 250.0 grams? Show your work.
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2. How does the presence of a catalyst affect the activation energy of a reaction?
(Circle your choice.) (8 pts)

a) A catalyst increases the activation energy of a reaction.
®) A catalyst decreases the activation energy of a reaction.
c) A catalyst does not affect the activation energy of a reaction.

d) It depends on whether you are talking about the forward or the reverse
reaction.



3. The first-order rearrangement of CH3NC is measured to have a rate constant of 3.61 x

10-15 s-1 at 298 K and a rate constant of 8.66 x 10-7 s-1 at 425 K. Determine the
activation energy for this reaction. Show your work. (8 pts)

O Je LI T TS
EJ“%“: T ‘1“._7

3,61 X5 o Fa [ !

e = — T - _— —l\
TS VX 314 ot | Gase 61984:3

L’L(é‘o/‘?X/D'?) = Ea E.Bfgx/'éa_g' 36)'5/9"33

8.3/ Tl
———
— 19.20 -/, OOG x/Ssg""

_ .3 / S
t? O( .83 ?;/ﬁé’l) ;‘/.’&O x,oaq a ,é A
— (.006X /0 “K& i O. AT
/72754
4 Given the following proposed mechanism, predict the rate law for the overall reaction.
(8 pts)

Overall Reaction: 2NO2 + Clo — 2NO2ClI

Mechanism
Step 1: NO2 + Cl2 — NO2Cl + CI (slow)
Step 2: NO2 + Cl — NO2CI (fast)

(@) Rate = kKINO2J[CI2]
b) Rate = INO2]2[Cl2]
c) Rate = KNO2J[CI]

d) Rate = k[NO2CIJ[CI]
e) Rate = kiINO2CI)2

3. In the reaction mechanism provided in question 4, Cl is: (circle your choice) (6 pts)

a) a catalyst
a reaction intermediate
c) areaction inhibitor
d) a reaction product
e) areaction accelerator



