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In this case,—dx/dt = 651atomg's. All we needto dois to calculatethe numberof atoms
of 238U (x) in thesample.

0.0532 -

nosg = (0.992833 92293 o = 222%10 “mol.

SX = (2.22x 10 *mol)(6.0221420 x 10?mol 1) = 1.34 x 10%.

) 651s* 181

In2 In2 7
sy = o= ey = 142x 10°s
1.42x 107
= X275 — 451x 10°%y.

(3600s/h)(24h/d) (365.25d/y)

(a) The concentrationof CH3NNCHj3 increasedy a factor of 3 from experiment2 to
experimentl andthe rateincreasesn the sameproportion. This is thereforea first-
orderreaction:

v = k[CH3NNCHg|.

Therateconstantanbe obtainedrom eitherexperiment.For instance:

B v _ 6.0x10 °molLs™?
"~ [CH3NNCHz]  2.4x102mol/L

=25x10%s 1.

(b)

A[CoHg]
At
A[CoHg]
\%
10~4mol/L

6.0 x 10-5molL-1s"1

AL~




(c) This reactionis almostcertainly not elementary In orderfor it to be an elementary
reaction bpothC-N bondswould have to breakwhile the C-C bondsin ethanearemade.
However, asimpleVSEPRmodelof thereactanshaws thatthe two methylfragments
arequitefar apartin thecisisomer:

H,C  CH

39 Pl
N=N

(It s muchworsein thetransisomer) It seemsighly unlikely thatthis bondcouldbe
madein the samestepasthe C-N bondbreakingevents.

€)) ZNO(g) + Brz(g) — 2NOBr(g)

(b) Fortheoverallreaction,
[NOB]?
[INOJ2[Br,]
Using the principle of detailedbalance,for the individual elementaryreactions,we
have

K=

ki[NOJ[Br] = k_1][NOBr]
andk[NOBR][NO] = k_5[NOBH?
Thesecanberearrangedo
[NOBI’z] _ ﬁ
[NOJ[Br2] k-1
2
and—[NOBr] = ﬁ
[NOBI,][NO] k_»

If we multiply thesetwo equationdogetherwe get

[NOBr2  kiko
[NO]Z[BI’Z] T kogk o

Theequilibriumconstanis therefore

ik
K=oy

(a) Therateconstanis theabsolutevalueof theslopeof agraphof Inl vst, wherel is the
EPRintensity We mustthereforecalculateln|:

t (min) 2.6 3.4 4.4 5.4 6.9 8.4 10.1

Inl —0.6162 —-0.8440 -1.0217 —-1.3471 -1.5606 —-1.8971 —-2.1203
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Althoughagraphisn’t required,heres mine, just to corvince you thatthe behaior is
thatof afirst-orderprocess:

'0.4 T T T T T T T T

-0.6

-0.8

-1

-1.2

-1.4

Inl

-1.6

-1.8

-2

-2.2

-2.4

2 3 4 5 6 7 8 9 10 11
t (min)

Theslopeof theline of bestfit is —0.202min~! sotherateconstanis

k=0.202min"*.
Thehalf-life is therefore
ti2= InTZ = % = 3.43min.
(b)
X = xe .
s.n (%) = —kt
sto= %In (%)
= oo " (o.%n) =228min

5. The bestway to handlethis questionis to usevan't Hoff’s method,i.e. to plot Inv vs
In[pyrrolidond. If thedataobey a simpleratelaw, this shouldgive a straightline.



In[pyrrolidond —0.6931 1.0986 1.6094 2.3026
Inv —0.0965 1.3507 1.7884 1.8749

Hereis my plot:
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Thedatado not fit astraightline, thereforethe ratedoesnot obey a simplepower law.



