L esson 36: Kinetics(rate laws) text: 567-581
what to know:
-what is meant by reaction rates, how they are measured and expressed, §14-1
-reactions rates and concentrations of reactants (rate laws, rate constants, reaction order, etc.) and how
they are determined from experimenta data, 814-2
-relationships between reactant concentration and time(hdf-life), 814-3

questions:
1.Condder the experiment for the reaction, A + 2B ===>C + 2D. )
Expaiment  Initid [A] Initia [B] Rae(A[Cl/s)
A. 0.0020 0015 30X 104
B. 0.0050 0015 30X 104
C 0.0040 0045 90X 104

What. isthe order of reaction with respect to A? with repect to B? overall
2.Consider thereaction, 2NOBr(g) ====> Bry(g) + 2NO(g), which is 2nd order with respect to NOBr.

If -A[NOBI]/sis 3.2 x 10"2 M/s at 109C when [NOB] is 0.20 M:
a what istherate of [Bro] formation in molarity per minute?

b. what is the rate constant at 109C in terms of [NOBr]/s?
3.Given thefollowing data for reaction: A + 2B ===>2C

Expariment  Initid [A] Initid [B] Initial rate(A[C]/9)

A. 200x 1074 300x 10° 6.00x 1022

B. 400x 104 9.00x 10° 720x 104

C. 200x 104 900X 10° 180x 101

D. 800x 104 9.00x 10° 2838x10%°

Therate of reaction is given by which of the following?

K[AI°[B]° k[A1YBI° K[A]4BI° K[A]¥BI°
k[AC[B]L kAl B MR MR
K[AIC[B]2 KA1YB]? K[AI4B]? KIAI(B]?
K[AI°[B]3 NEEE NINEER NEEE

4. Given thefollowing datafor thereaction, 2A + B === 2C.
Experiment  Initid [A]  Initid [B] A[Cl/s

A. 0.120 0.050 1.20x 10°
B. 0.040 0.050 4.00x 10°
C. 0.040 0.100 8.00 x 10°

a What isthe order of the reaction with respect to A? B?

b. What isthe value for A[B]/sin the reaction for experiment A?

c. What isthe value for the specific rate congtant for the reaction in terms of C formed?
5.Given the relaionship, In([A]/[A]) = kt for afirst order reaction.

a What isthe specific rate congtant if the half-lifeis80 minutes? Give your answer in s units

b. What isthe time required for 90% of A to react if the specific rate constant is 2.0 x 10> &
Given the rdlationship, In([PH3] o/[PH3]) = kt, for the first order decomposition,

4PH3(g) ====>P4(g) + 6HO(g). k =0.0198 &'

a Cdculate the half-life for the reaction in seconds.
b. What is the concentration of PH3 after the reaction has gone for 100 seconds with an initial

concentration of 0.20M?



