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A Brief Summary of Rate Laws
types of rate laws!

o

Differential rate law: data table contains _C onCe ‘ﬂ'T"fﬁ' On and _( "lJ[e« data. Compare change in rate
g

when one reactant is held constant but another doubles to determine the order of the reactants and the value
of the rate constant, k.

Integrated rate law: data table contains COo1Ce nTraPon and Yime

data. (BE CAREFUL: the Tro
textbook calls this the ‘differential rate law’!!) Use graphical methods determine the order of a given reactant
and the value of the rate constant k.

Integrated Rate Laws Review: set time as your x-axis, and graph three different y-axes (in alphabetical order!)

Order Rate Law Linear Plot Straight Line Equation Half-life

th _ 0_ ; : _ _ totally exists.

0 Rate = k[A] =k Concentration, [A] vs time (4], — [A]p = —kt (but not AP tested)

s . In(2 0:593. —
i Rate = k[A]' Natural log, In[A] vs time Ln[A]; — Ln[A]y, = —kt tija = % - &
3 Rate = k[A]2 Reciprocal, 1/[A] vs time i - -1— =kt totsily exits,

) o [A], [A] (but not AP tested)

+ o (
Half-life (_ %2 ): time required for 50% ofthe original reactant sample to dis

=» The AP test focuses on the half-life of |

In a first order reaction, the half-life equation is as follows:

which the length of a half-life is (oS Sa1T”
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order reactions only!! They are the only types of reactions for
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Half-Life for a First-Order Reaction

At t, i )
| For a first-order reaction, the half-life is constant
o Pata o and independent of concentration.
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Let's Practice!

1. A certain first order reaction has a half-life of 20.0 minutes.
a. Calculate the rate constant for this reaction.
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b. How much time is required for this reaction to be 75% complete?
(009, — 56T, ——3 257 left =F57, wnplete
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2. Dinitrogen pentoxide decomposes according to the equation N,Os = NO;+ NO,
The following data were coILected for this reaction at a given temperature‘;’{‘
oAl Is¥ 2"
[N,Os] In[N,0s] 1/ NoOs] Time (sec)
1.00 Yole 0.00 You2o 1.004y 97 0
082/ 0200 o 1220 70 25
PAL O PR
0.68 i otz -0.39’}&2 o 1.48§ b2z 50 |
N NN 0.56 -0.59\0 4 1.80 75 _ £,
h 0.46 . -0.78/% 2.18 100 z
0.38 -0.88 2.65 125
0.31 -1.17 3.23 150

a} What is the order of this reaction? Write the rate law expression. Justify your answer {you may include a sketch
of a graph as partofyourexplanantion). \S+' m’d{’r_ w/ (“eSfecJ( o NZDSJ | b/, a
P\u“f of ln L Nz_obj '\J‘S.“\WNQ wKH be \iqeqf l«)/q ht’ﬁ‘%ﬁuf; ,Y’DPG (qf_&‘g”,wa, fay
Yhe apgwxi“ﬂ!ﬁ% tonstant Torte o C,ir""ﬂﬂff n fa U\JEDSﬂ &uerj 25 Sec},
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b) Determine the value of the rate constant for this reaction (including units).

k=Aslopel =1 5} = [ 2520 | fontecl | - 022 oooes]
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c) Determine the half-life for the reaction under the conditions of this experiment.
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