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This print-out should have 22 questions.
Multiple-choice questions may continue on
the next column or page — find all choices
before answering.

001 10.0 points
A and B react to form C according to the
single step reaction

A+2B—C.

Which of the following is the correct rate
equation for [B] and the correct units for the
rate constant of this reaction?
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002 10.0 points
The reaction
NOs + COy — CO + NOg

has a rate law that is second order in
NOs. Which of these statements describes
the mechanism that explains this unexpected
rate law?

1. A multi-step reaction mechanism in which
a first unimolecular decomposition of NOs is
the rate determining step.

2. A multi-step reaction mechanism in which
a first bimolecular collision between NOg
molecules is the rate determining step.

3. A single-step reaction mechanism in
which a bimolecular collision between NO9
and COz2 is the rate determining step.

4. A single-step reaction mechanism in
which a first unimolecular decomposition of
NOg is the rate determining step.

5. A single-step reaction mechanism in
which a bimolecular collision between NOo
molecules is the rate determining step.

003 10.0 points
Consider the mechanism

NOs + Fo — NOoF + F
F + NOy; — NOoF

Which rate law would be proposed from this
mechanism?

k1, slow

ko, fast

1. rate = ki [NOo] [Fo]
2. rate = k1 [NOoF] [F]
3. rate = ko [NO9)?

4. rate = ky ko [NOo)?

5. rate = ka [NO2] [F]

004 10.0 points
Determine the overall balanced equation for a
reaction having the following proposed mech-
anism
Step1: Bo + By — Ez+ D slow
Step2: E3 + A — Bo+ Co fast
and write an acceptable rate law.

1. By + By — E3 + D; R = k[By]?
2.A+B2—)CQ+D;R:]€[AHB2]
3.E3+A—>B2+CQ;R:]€[E3][A]

4. A +By — Co+D; R =k [By)?

005 10.0 points
A given reaction has an activation energy of
24.52 kJ/mol. At 25°C the half-life is 4 min-
utes. At what temperature will the half-life
be reduced to 20 seconds?

1. 125°C

2. -1.19°C
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3. 75.0°C
4. > 150°C
5. 115°C
6. 57.9°C
7.25.5°C
8. —59.9°C

9. 100.°C

006 10.0 points
For the reaction

HO(g) + Ha(g) — H20(g) + H(g)

1
a plot of Ink vs T gives a straight line with

a slope equal to —5.1 x 10 K. What is the
activation energy for the reaction?

1. 42 kJ/mol
2. 0.61 kJ/mol
3. 5.1 kJ/mol
4. 98 kJ/mol

5. 12 kJ/mol

007 10.0 points

A certain reaction has an activation energy
(E,) of 0.8314 kJ - mol ™! and a rate constant
(k) of2.718 s71 at-73° C. At —173° C, which
expression for the rate constant is correct?

1.Inko =0

2. Inky=-0.5
3.Inko=1.5
4. Inky =1

5.Inky =0.5

008 10.0 points

A food substance kept at 0°C becomes rotten
(as determined by a good quantitative test)
in 8.3 days. The same food rots in 10.6 hours
at 30°C. Assuming the kinetics of the mi-
croorganisms enzymatic action is responsible
for the rate of decay, what is the activation
energy for the decomposition process?

Hint: Rate varies INVERSELY with time;
a faster rate produces a shorter decomposition
time.

1. 23.4 kJ/mol
2. 0.45 kJ/mol
3. 2.34 kJ/mol
4. 6.72 x 10" kJ /mol

5.8.2 x 107" kJ/mol

009 10.0 points
A catalyst

1. changes the reaction mechanism to insure
that K is increased.

2. increases K to favor product formation.

3. speeds up the reaction but does not
change K.

4. speeds up the reaction and increases K to
favor product formation.

010 10.0 points
The fraction of molecules that collide with
a kinetic energy equal to the activation en-
ergy for a reaction decreases rapidly with an
increase in temperature.

1. True

2. False

011 10.0 points
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All else being equal, a reaction with a higher
activation energy compared to one with a
lower activation energy will

1. not be any different.

2. be more endothermic.

3. proceed slower.

4. be more exothermic.

5. proceed faster.

012 10.0 points
Consider the following potential energy dia-
gram.
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If a catalyst were added, which arrow would
change, and how?

1. the length of arrow b would be smaller.
2. the length of arrow a would be smaller.
3. the length of arrow d would be larger.
4. the length of arrow a would be larger.
5. the length of arrow ¢ would be larger.

6. the length of arrow b would be larger.

J

the length of arrow e would be smaller.

013 (part 1 of 2) 10.0 points
Consider potential energy diagram
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Reaction progress
What is the change in enthalpy (AH) for

the reaction A — B ?
1. +350 kJ
2. -50 kJ
3. —350 kJ
4. +100 kJ

5. —100 kJ

014 (part 2 of 2) 10.0 points
What is the activation energy FE, for the reac-
tion in the previous question?
1. +450 kJ
2. 4200 kJ
3. +550 kJ
4. 4350 kJ

5. +100 kJ

015 10.0 points
A catalyst facilitates a reaction by

1. decreasing the temperature at which the
reaction will proceed spontaneously.

2. lowering the activation energy of the re-
action.

3. shifting the position of the equilibrium of
the reaction.

4. making the reaction more exothermic.
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5. increasing the activation energy for the
reverse reaction.

016 10.0 points
Compound A reacts with compound B and
forms products C and D according to the
equation
A+B—-C+D.

This reaction is found to proceed very slowly
at first, then to proceed very quickly until
virtually all A and B have been consumed.
Suggest an explanation for this.

1. Compound B is really a very reactive
metal ion.

2. The reaction has a small activation en-
ergy.

3. Reaction rates increase as reactant con-
centrations decrease as a general rule.

4. The reaction is irreversible.

5. One of the products is a catalyst for the
reaction.

017 10.0 points
Which of the following does NOT affect the
rate of a reaction?
1. the temperature of the reactants
2. the value of AH
3. the value of E,,

4. the presence of a catalyst

018 10.0 points
Which of the following statements is true?

1. If the exponents in the rate-law match the
coefficients in the balanced chemical equation,
then we know that the reaction takes place in
one step.

2. The exponents in the rate-law must match

the coefficients in the balanced chemical equa-
tion for the reaction.

3. If the exponents in the rate-law do not
match the coefficients in the balanced equa-
tion, then we know that the reaction does not
take place in one step.

4. The rate-law for a reaction can be pre-
dicted from the balanced chemical equation.

019 10.0 points
Reaction mechanisms usually involve only
unimolecular and/or bimolecular elementary
steps. Is this generally true or false and give
a statement as to why?

1. False, because mechanisms can have any
molecularity.

2. True, because collisions of higher molecu-
larity are statistically very rare.

3. True, because the activation energy for
collisions of higher molecularity would be too
great.

4. False, because the rate-determining step
for most reactions is termolecular.

020 10.0 points
Which of the following is/are always true

concerning collision and transition state the-
ory?

I) Transition states are short-lived;

IT) A balanced reaction shows which species

must collide for the reaction to occur;

IIT) Intermediates are short-lived.

1.1 II1
2.1 11

3. I only
4. 11T only

5. IT only
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6. II, III

7.1, 1, TIT

021 10.0 points
Consider the reaction mechanism

Step Reaction
1 Clo+Pt — 2Cl+ Pt
2 Cl+ CO + Pt — CICO + Pt
3 Cl + CICO — Cl1,CO

overall

Cl; + CO — Cl1RCO

Which species is/are intermediates?
1. CICO

2. Cl, CI1CO

3. Pt, CICO

4. Pt

5. Pt, Cl

6. Cl

022 10.0 points

An enzyme is a biological catalyst. If the
graph
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refers to an uncatalyzed reaction, which graph
would show the same reaction in the presence
of a catalyst?
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