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Multiple Choice

Which one of the following does not affect the rate of a chemical reaction?

a) Temperature

b) Activation Energy

c) Addition of a Catalyst

e) Concentration of Reactants

A particular reaction has the rate law r = k[n]*[B]v. lf the reaction is first-order with respect to A and

third-order with respect to B, what are the units of k?

a) Ms-l

b) M-1s-1

c) M-2s-1

Holding eveγthing e‘e constant`⒒Was found that the rate of the reaction bdow increased by a

factor of27、″hen the inkIal concentration of C3、″as inCreased by a factor of9,VVhat is the order of

the reaction、″⒒h respectto C3?

2C3+3D->3C2D

a)  o

b)   1/2

c)   2/3

d)  亠

4. The occurrence and rate of chemical reaction depend on

a) Collision frequency

b) Collision energy

c) Collisionorientation

d) Only two of the above
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5, Which of the following graphs most closely shows the change in the concentration of a reactant (A)

over time during a chemical reaction? (Assume the reaction rate depends on the concentration of A).

a)A[M]

reaction profile is called the

一L
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6. The highest-energy species on a

a) Equilibrium
Transition

c) Reactants
d) Products
e) Minimum
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Which gf the following will not increase the rate of the reaction?

8. Consider the following reaction and its associated rate law:

A  A + B ) C  r = k l B l z
t r t

b) Increasing the concentration of B

c) Increasing the temperature of the reaction

d) Adding a suitable catalYst

9. Ozone (Os) in the atmosphere is converted to oxygen by the following two reactions

NOlgy+ Oqrt ) NO21g1+ O21s1

NOz1g + Otrt ) NO1g1+ O21g1

ldentify the catalyst and the type of catalysis responsible for the atmospheric conversion of ozone'

(Hint: Use Hess's Law to first determine the overall reaction)'

Catalyst Type of CatalYsis

℃)   No Homogeneous,

a)   No

b)  No2

d)  No

e)  o2

Heterogeneous

Heterogeneous

Enzyme

Homogeneous

10. Which of the following orientations is most likely to lead to a collision that will complete the following

reaction?
HCttuqt + H2O1sy ) HrO*(aq)+ Clluql

a) H-CI H、 /H
o

/H
o
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bl   H-Cl

H、 /H
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Free Response

1. Consider the following reaction of carbonic acid with water

H2Co3  +  H20    ◇   H30+   +  HCof

f=kf[讲⒎
COδ
〕

F彡
 〔"1‘°sδ
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ExperimentIH2C0爿(M)r(M/s)

肛

1 0,01 4.0 x 10-3

2 o,03 t .2x7O-2

3 o.02 L.0 x 10-2
*All experiments conducted at 298 K.
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Draw a reasonable transition-state structure for the reaction above. (Hint: in H2CO3, all three

oxygen atoms are bonded to carbon, and all hydrogen atoms are bonded to different O atoms.)

b) Draw a reaction profile for the reaction above on the axes below. To get ANY credit, you must

label both axes with titles and any appropriate units'

δ‘
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c) On your graph above, label the reactants, products, transition state, and activation energy.

d) Draw a (- - - -) curye on the same graph showing the effect of a catalyst. Label the curve 'cat'.

The rate law for this reaction in the forward direction (shown above) is

r = kt[HzCOs]

Experiment 1 in the rate table is uncatalyzed. One of the other two experiments is catalyzed.

e) ldentify which of the other two experiments is catalyzed. Explain your answer.

Catalyzed (circle one): Experiment 2

Explanation: k du b^s+w* P, exfrr,a\+ Ei: g(^lu t^:.\f'
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2. Consider the following reaction (the reverse of the reaction in the previous question):

H a O * + H C O 3 - ) H z C O s + H 2 O

r = klHaO"llHCOs-l

k,(298 K) = 8'9 x 10s

Draw a curve on "Plot A" below to show the effect of increasing temperature on the rate of the

reaction. To get ANY credit, you must label both axes with titles and units.

PIot A Plot B
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c) Draw a curve on〃PIot B″above to shoW the effect ofincreasing the in比ial concentration of H30+

on the rate ofthe reacuon.To get ANΥ Credk`you mustIabeI both axes w⒒h tkles and unks.

d) Explain'in words`your graph in pa吨lC卜
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3. At equilibrium, the rate of the forward reaction (in Free Response # 1) and the rate of the

reverse reaction (in Free Response #21are equal.

At a given temperature, the ratio of the rate constant for the forward reaction (kr) and the rate

constant for the backward reaction (kr) is also a constant.

a) What is the value of the ratio of rate constants at 298 K for the reactions in # 1 and # 2?

krfuetr> " S'q x[Os (h 7a'^ o') ,, .z\
l,^ h.48k\ = tl"!1-t #* r"rhlyrd o<^iv'fauc'^RL)
u v L -  /

bl Calculate the free energy change forthe readion at298K: H2Co3+H20◇H30++HCof
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