
AP Chent Rate of Reaction Review !

i . For the Reaction: 2A<r¡ + 8C21";\
+ 2 Ct"¡
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a. Find the rate law and the value of k, including units.
b. In trial 1, what was the initial rate of formation of C?

c. Predict the rate of disappearance of 4,., if both reactant starting concentrations are 0.030 M
d. Calculate the intial rate of reaction (in terms of ArB) if the initial concentrations of A and BC, are 0.15 M
and 0.25 M, respectively
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Cur,r + 4 HNO3(,,q) ------->
(colorless solution) (blue solution) (brorvn gas)

Supposetheabovereactionisdonebypouring l00.0mLof 0.80Molarnitricacidat20.0'Conto
50. grams of copper in the form I .0 cm3 cubes. Horv would the rate of reaction change if you

changed the following things? (lncrease? Decrease? Ol no change?)

Change the concentration of nitric acid to 0.60 M. '6O ¿ '.8 O YVI

Use 5b. g of copper powder, instead of the cubes . Y^Nc SvK(qCl âfeæ
Add 50.0 mL of water to the 100.0 mL of 0.80 M nitric acid, and then add '
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3 ' 2 CsH6 ------>
! pentadiene) (dicyclopentadiene)

Experiment I
Experiment 2
Experiment 3

Initial Concentration of CrHo(M/s)
0.040 \.
0.060 ) x 3
o.tzo I

Initital rate of formation of C,oH,, (M/s)
0.000267 ì
0.000601 ¡ vs'11
0.00240 ,/

a. Determine the rate law and the value of the rate constant. f -- RCcsHo k = 0.17 M{s-rl
b. How will the reaction rate be affected if the temp increases

Explain your answer mathematically
Explain your answer in terms of what the molecules are doing

c. How will the reaction rate be affected if a catalyst is added?

Explain your answer mathematically
Explain in terms of what the molecules are doing

d. How is the reaction rate affected when the concentration of cyclopentadiene is increased?

Explain in terms of what the molecules are doing
e. If you start with a CrHu molarity of 0.120 Molar, what concentration of CrHu will remain after 2.00 minutes?
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2 CsH6 ------>
(cyl ope ntad I ene) (d i cyclo pe ntadi ene)

('' t'¿, | 'rt¡

Experiment I

Experiment 2
Experiment 3

Initial Concentration of C.Ho(M/s)
0.040
0.060
0.120

Initital rate of formation of C,oH,r (M/s)
0.000267
0.000601
0.00240

a. Determine the rate law and the value of the rate constant.

b. How will the reaction rate be affected if the temp increases?

Explain your answer mathematically
Explain your answer in terms of what the molecules are doing

c. How will the reaction rate be affected if a catalyst is added?

Explain your answer mathematically
Explain in terms of what the molecules are doing

d. How is the reaction rate affected when the concentration of cyclopentadiene is increased?

Explain in terms of what the molecules are doing

e. If you sìart with a CrHu molarity of 0.120 Molar, what concentration of CsHó will remain after 2.00 minutes?
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. Consider the following 2-step reactiol mechanism involving ozone (O.,) depletion

Elernentary Step #l
Elementary Step #2
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a.Determinetheoverall reaction. O3 + O 
-, 

2 O2
b. Identify any catalyst(s) and intermediate(s)

N0= Calallsl NOez ì¡le¡neàttre
c. Was the catalyst in this reaction a homogeneous or
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b. Identify any catalysts or intermediates. NaOf = lnþ WgÅ,ïæJ1_
c. Which elementary step would you expect to have a higher activation energy? ,
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f. Based on the rate law, one might propose that the reaction occurred in a single elementary step.
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t)
Tlre concentration of Y vs time was determined at 25'C.
At25"C,A plot of ln[Yl vs time was not linear.
A plot of l/[Y I vs time was linear, with a slope of 0.080 L/mol-s.

a. Determine the rate law and the value of k. (Assume25"C unless otherwise noted)
b. Will this reaction have a constant half-life? If so, calculate the half-life.
c. Make a graph showing the concentration of Y vs time.
Explain how the rate of reaction changes over time, why this happens, and how this relates to your graph

d. If you start with a [Y] of 0.200 M, what will be the initial rate of reaction?
e. If you start with a [Y] of 0.200 M, what will be the concentration of Y after 40 seconds?

f. If you start with a [Y] of 0.200 M, what will be the rate of reaction after 40 seconds?

g. If thereactionhasanactivationenergy of 42kJlmol,whatisthevalueof theAnheniusparameterA?
h. Find the rate constant at 55"C.
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Y -----> Z

The concentration of Y vs ti
At25"C, A plot of ln[Yl vs
A plot of l/[Yl vs time was

(urnt'¿[ )

a. Determine the rate law and the value of k. (Assume25"C unless otherwise noted)
b. V/ill this reaction have a consrant half-life? If so, calculate the half-life.
c. Make a graph showing the concentration of Y vs time.
Explain how the rate of reaction changes over time, why this happens, and how this relates to your graph.
d. If you start with a [Y] of 0.200 M, what will be the initial rate of reacrion?
e. If you start with a [Y] of 0.200 M, what wilì be the concentration of Y after 4Oseconds?
f. If you start with a [Y] of 0.200 M, what will be the rate of reaction after 4O.seconds?
g. If the reaction has an activation energy of 42 kJlmol, what is the value of the Anhenius parameter A?
h. Find the rate constant at 55"C.

me was determined at25'C.
time was not linear.
linear, with a slope of 0.080 L/mol-s

o,t2ß5 ¿,

- q?,o I ¡

@

@

c' k (yJ, .= (.oto n'ts't)( o.zoo nl)' 0.0ô32 M /s u\
kt ( lr-t ord'Qr )l. 

=tvj
J-
tv7

cY1'

1 (.oto tu''s -')Ao.s) 5.oon4t + 3,2 M-l 
= 

g.2

wl
rl

f -- UCYI" = @ ,o8o ilt-'s '') (.1'¿lqs r4)z = o.ælq

(ç) 0 .00t2 ¡A /s

O k' Ãe-blnT
0.0f0 f'^-rs'r 3 A

þ z l.8tlì1$r¡9u

ft = 1,1 " lQb 
^Â'tS 

-t

- 17-oøf /n¿¡tr

/^) l.glq 2) xl Db M-'s-' e
-?zgY

0.?8 Mt.f -

@, 55oL

(e)

-lb.qríz
e (6.atu,ftn)(¿48 K ) Ae

f,= Ne-v"l(l =
l.?tÅt

ßl.F

o,l2 M

v-_ 0,j1?l-r



vs time

W ----> 2Z at25"C, k = 0'000059 s'
e: The rate constant for this reaction was calculated in terms of the rate of disappearance of w

a. Based on the units of k, what is the overall order of the reaction?

b. Which of these Plots
lnlWl vs (l/time)

would
lWl vs time 1/[W] vs time

d. Does this reaction have a constant half li
e. ,What is the initial rate of formation of Z,if W has a starting concentration of 0.200 M?
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NrOo + heat <---->

NrOo and NO, are at equilibrium in a sealed container with a fixed volume.
the following things be affected if the temperature is increased?

uppose that
,'How willa

caae.,
Forward rate of rxn \ rwtcA*l f Yn ìS Qô0, 5o kf
Reverse Rate of Rxn)¡,I/-?û.*L
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Activation energy

Reverse Rate of Rxn
Activation energy (IAAL

a catalyst is added?
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a How will the

Forward rate of rxn tn ck a,ùQ €,xo ¡ So
Reverse Rate of Rxn tl\O(Qû"LQ Yr ì*UrA*¿S
Activation energy 12 1v\0ra nvn Vç

tÅ, Vq àe cr.

2 NO, <----->
that NrO. and NO, are at equilibrium in a sealed container with a fixed volume

things be affected if the temperature is increased?

)

I
b How will the following things be affected if a catalyst is added?

Forward rate of
Reverse Rate of
Activation energy CHÁA2-

on for the decomposition of NrOr:

The energy diagram for this reaction is shown to ht.
a. Is this reaction exothermic or

( -2o ro -2ç )b. What is the value of AHrxn?

e. Sketch the energy diagram (on the same graph) if l¿ßt ?
a catalyst is added

7,7o Pt +

c. Write the heat term into the equation on the correct side.

d. What is the value for Ea (Activation energy?) øb',Y

(Cr, tO ù-à ll, lsluut -- tO rtt,r,)
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e)
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