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TABLE 14.2 Rate Data for Reaction of

C,H,Cl with Water
Average
Time, t(s) [CH,Cl] (M) Rate (M/s)
0.0 0.1000 B
- 50.0 0.0905 i? ;: }8_4
100.0 0.0820 B
150.0 0.0741 14 X 10~
200.0 0.0671 s e
300.0 0.0549 101 X 104
il s 0.80 X 104
500.0 0.0368 0560 %104
800.0 0.0200

10,000 0

© 1997 by Prentice-Hall, inc.
Simon & Schuster/A Viscom Comparny

CHEMISTRY: The Central Sclence 7/e
Upper Sacddle River, NJ 07458

by Brown/Lemay/Bursten
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Moore/Stanitski/Jurs, Chemistry: The Molecular Science....
Figure 13
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Transition state (activated complex)

400

300

200

Potential energy (1072J)
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Moore/Stanitski/Jurs, Chemistry: The Molecular Science
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Unsuccessful collisions
- CH3Br

MoorefStamtsk:lJurs, Chemlstry The Molecuiar Science
Unnumbered Figure 13.8 :
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T 112  Fig. 15.8 Collision Energy Distributions |

Number of collisions ——)

Kinetic energy of collisions —
ATOMS MOLECULES )
AND REACTIONS © 1994 by Prentice-Hall, Inc.
Gillespie/Eaton/ : A Paramount Communications Company
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Potential energy —»
Potential energy —»
L]

Progress of reaction —
()

IGURE 15.7 Analogy for the AcﬂvaﬂonEne:xyofaChemiulRucﬁon
“nergy is required % move a ball to the top of a barrier, just as energy is required for
chemical reactants 10 jorm 2 transition state, or activated compiex. (a) Here the bail has
insufficieat enesgy to chmd the polcwtial cacsgy basvicr and rolls back down the same side
of the bamnier. No reacsion Bas decummed. (b) Hexe the ball has sefficieat energy 1o reach
the top of the poteatial enesgy bamics and mmy shen rolf dows the other side. A reaction
has cccurred.
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Chem 160-Jasperse
Mechanisms and Rate Laws

Distinguishing among possible mechanisms, given a rate law:

1. Which mechanism is plausible for the reaction shown, given the rate law:

A+2B—C rate = k[A]

a. A+B—-D (slow)
D +B— C (fast)

b. B+B—E (slow)
A+E—C (fast)

c. A - F (slow)
F+B— G (fast)
G + B — C (fast)

d  B+B—H (fast)
A+H— C (slow)

Identifying a Rate Law, given the Mechanism: -
2. Given the mechanism shown, what is a reasonable rate law?

2A+2B—-C o
Mechanism: A +B—D (slow) . i
- D+B—E (fast)
A+E—C (fast)
2. r=Kk[A][B]
b. r=Kk[A][E] 3
c. r=k[A}[BP? _»_ .& _ ;
dreMAFBFRDIEL < 0 i D

s e e




Chem 160-Jasperse o
Mechanisms and Rate Laws k

Distinguisking among possible mechanisms, given a rate law:
1. Which mechanism is plausible for the reaction shown, given the rate law:

A+2B—C rate = K{A]

B—D (sk

“ Sinncf?aig) r=k Ab

b. B+B—E (o Sk

AiE—e (gas:;) r-k b

J (e azE o>
5= G (as)
fas) X po e kB

A +H— C (slow)
—
Identifying a Rate Law, given the Mechanism: s
2. Given the mechanism shown, what is a reasonable rate law?
2A+2B—C €.
Mechanism A+B—D (slow) = LA 6
D +B —E (fast)
A+E—C (fasy)
a. r=k[A}B]
b. r=k[AJE]
c. r=k[AF[BI _
d. r=kAFBFDIE]

RV,
:
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— - Transition state for catalyzed reaction
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) ! atom leaves and new
double bond forms making
trans-2-butene.
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7) | atom attaches to cis-2-
butene, changing double
bond to single bond,

D Rotation around
C~C bond changes
cis to trans.

Reaction progress
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The formation
of the enzyme-
substrate
complex

._.st_"_o: ﬂms a

Transformation of the
substrate to products

AsTH B

The activation energy
E, is much lower for
the enzyme-catalyzed
reaction, and hence it
is much faster

Reaction progress

e
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