AP Chem Rate of Reaction Review!

. 1. For the Reaction: 2A +BCygy > ABgy + 2Cq v N Forms )
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a. Find the rate law and the value of k, including units. ol6 M (_______. B 2 M
(OO < AzB) 1 malg A2B .0003

b. Intrial 1, what was the initial rate of formation of C?
c. Predict the rate of disappearance of A, if both reactant starting concentrations are 0.030 M. —
d. Calculate the intial rate of reaction (in terms of A,B) if the initial concentrations of A and BC, are 0.15 M

and 0.25 M, respectively.
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(2. Cu, + 4HNO,,, - > Cu(NO,)yy + 2NO,, + 2 H0, + heat
(colorless solution) (blue solution) (brown gas)

Suppose the above reaction is done by pouring 100.0 mL of 0.80 Molar nitric acid at 20.0°C onto
50. grams of copper in the form 1.0 cm’ cubes. How would the rate of reaction change if you
changed the following things? (Increase? Decrease? Or no change?)
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= 2CHs e >  CHy,

'k qﬂ)pentadiene) (dicyclopentadiene)
Initial Concentration of CsH(M/s) Initital rate of formation of C,,H,, (M/s)
Experiment | 0.040 0.000267
Experiment 2 0.060 7 %3 0.000601 2 v §a1
Experiment 3 0.120 0.00240
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a. Determine the rate law and the value of the rate constant. . (‘ = k ECS Hb] k s 0‘ 7’ M ls

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 CsHg molarity of 0.120 Molar, what concentration of C;H, will remain after 2.00 minutes?
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/3. 2CH, - > C,Hy,

(cylopentadiene) (dicyclopentadiene)

Initial Concentration of C;H,(M/s) Initital rate of formation of C,oH,, (M/s)

Experiment | 0.040 0.000267
Experiment 2 0.060 0.000601
Experiment 3 0.120 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
¢. 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 CsHg molarity of 0.120 Molar, what concentration of C;H, will remain after 2.00 minutes?
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(4. Consider the following 2-step reaction mechanism involving ozone (O,) depletion:

A /

Elementary Step #1 Oy + NO, --> NO,, + O,y (slow)
Elementary Step #2 Oy, + NOyy,, ----- > NO,+ Oy, (fast)

a. Determine the overall reaction. () 3 + O —_— 2 02

b. Identify any catalyst(s) and intermediate(s)
NO = Cw\'alcjs’f NO2z = intermediale

c. Was the catalyst in this reaction a homogeneous or heterogeneous catalyst?

kmogmeou (i 34/1 phaM,' Samﬂpm‘* M(M’y
d. Determine the rate law Er%egact'on.ldo] (Lﬁsal mﬂo .fl ankp)

e. Determine the “molecularity” of ea{:hgcmcnlary step
(classify each elementary step as bimolecular, unimolecular, or termolecular)
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a. Show that the mechanism is consistent with the overall stoichiometry of the reaction.

b. Identify any catalysts or intermediates. N ao 9 = |f\')’€f Mzau\ad-&

c. Which elementary step would you expect to have a higher activation energy? i

Skp 2, sine ¥ 1S %S low ? accto the mechanism.
d. Determine the rate law for the reaction. r = kaO] ZCOZ] ( see Loa“c , be lo'bé)

e. What is the overall order of the reaction?
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The concentration of Y vs time was determined at 25°C.
At 25°C, A plot of In[Y] vs time was not linear.
A plot of 1/[Y] vs time was linear, with a slope of 0.080 L/mol-s.

a. Determine the rate law and the value of k. (Assume 25°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 the reaction has an activation energy of 42 kJ/mol, what is the value of the Arrhenius parameter A?

h. Find the rate constant at 55°C.
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6. Y - > 7

. The concentration of Y vs time was determined at 25°C.
At 25°C, A plot of In[Y] vs time was not linear.
A plot of 1/[Y] vs time was linear, with a slope of 0.080 L/mol-s.

a. Determine the rate law and the value of k. (Assume 25°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?

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

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

g. If the reaction has an activation energy of 42 kJ/mol, what is the value of the Arrhenius parameter A?
h. Find the rate constant at 55°C.
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L? W--> 27 at 25°C, k = 0.000059 s
Note: 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 would be ljinear?
In| W] vs (1/time) n|WT vs time |W] vs time 1/[W] vs time

c. If you start with a [W] of 0.200 Molar, what will be the molarity after 4.00 hours, if the reaction occurs at
25°C? 6005
Hopa)( %20%) = 14H00 seconds  (uae belas)

d. Does this reaction have a constant half life at 25°C? If so, what is the value?
e. What is the initial rate of formation of Z, if W has a starting concentration of 0.200 M? (25°C)
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8. ) N,O, + heat <---> 2 NQO,

Suppose that N,O, and NO, are at equilibrium in a sealed container with a fixed volume.

a. How will the following things be affected if the temperature is increased?
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b. How will the following things be affected if a catalyst is added? M K¢1 Wl" mCHﬂJ—Q.
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'9, 2 NO, <----> N,0, + heat
Suppose that N,0O, and NO, are at equilibrium in a sealed container with a fixed volume.
a. How will the following things be affected if the temperature is increased?
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b. How will the following things be affected if a catalyst is added?
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| 10. Reaction for the decomposition of N,Os: PEEENE N B

p Ko J— > 4NO, , + Oy, +23 kT v B 1§
—— B 1 8

The energy diagram for this reaction is shown to the right. / N
a. Is this reaction exothermic or endothermic? X0 P o SO

b. What is the value of AHrxn?_= 2 3 kT ( -20 to -2S ) NN I

c. Write the heat term into the equation on the correct side. o
d. What is the value for Ea (Activation energy?) 100 ¥T [ora b}

e. Sketch the energy diagram (on the same graph) if 1eg3 ?} >
acatalyst is added. -~ — — — — z”*

(6 10 ad I, | Square = 10KT/ml) i

230 KT + EB TN IS J
@ Rxn; v CO,, + NO ) - > CO,, +NO,,, ¢ i
1

is reaction has an Ea = 360 kJ and a AHrxn pf 230 kJ. T H
a. Is this reaction exothepmic or endolhcl‘lnic?i Pgléé ’ ] |-

b. Write the heal term igfto the equation on the correct side.
¢. Sketch the energy djagram for this reaction.
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