Champter 4
(Chemical Kinetics)

Self Assessment A (Chemistry by Rymond Chang)

The units of "reaction rale" are

A, Lmal's
B. L°mol?s
i, 8 |
D, s

. .
E, moll s

For the following reaction, AP{CgH4)/AL was found to be —6.2 » 10 3 atm/s.
ColHa(g) — CeHs(g) + 4Ha(g)

Detennine AP(H2)/AL for this reaction at the same time,

A, 6.2 % 107 atm/s B. 1.6 % 107 atm/s C. 2.5 % 1072 atm/s
D.-1.6 x 107 atm/s E 2.5 % 1072 atm/s

For the hypothetical reaction A + 3B —» 2C, the rate of appearance of C given by
(A C )AL may also be expressed as

A ANCAL=A AJ/AL

B. AlCJAL=—-(3/2) A|B /AL

2

. NCAL=-(2/3) A|B|/AL
D ACIAL=-(1/2) A A AL
For the overall chemical reaction shown below, which one of the following statements
can be rghtly assumed?
2HaS(g) + Oag) —» 28(s) + 2HaO(1]
A, The reaction is third-order overall.

E. The reaction is second-order ov erall,
., The rate law 1is, rate = k| IIgSl2 | O3]



L,

The rate law 1s, rate = k| HaS] | Oa].
5. The rate law cannot be determmned from the information given.

The reaction A + 2B —» products has the rate law, mte =k[A|B |3. [[the
concentration of B 1s doubled while that of A 1s unchanged, by what factor will the
rate of reaction increase?

A2 B. 4 C. 6 [ R [ 9
Appropriate units for a first-order rate constant are

A, M/s B. 1/M s O 1/s D. 1/M* s

Answer: O
Difficulty: I

[t takes 42.0 min for the concentration of a reactant in a first-order reaction to drop

from 0.45 M to 0.32 M at 25°C. How long will it take for the reaction to be 90%
complete?

AL 13.0min B. 84,0 min . 137 min [, 222 min E. 284 min

Answer: LI
Difficulty: M

Nitric oxide gas (NO) reaclts with chlorine gas according to the equation
NO+ 14Cly - NOCI,

The following mitial rates of reaction have been measured lor the given reagent
concentrations.

Expt. # Rate (W/hr) Nio (M Cla (M)
1 1.12 0,50 0,50
2 4,79 1,00 0,50
3 0,59 1,010 1,00

Which of the following 1s the rate law (rate equation) for this reaction?

. rate = k[NO |
rate = k[NO|[Cly]"*
rate = k| NO |£L‘!lg|

. rate = k[ NO T

. rate=Kk[NOJ|
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9, The [ollowing initial rate data apply to the reaction
Fa(g) + 2C100g) —» 2FClOa(g) + Clalg),

Fxpt. # |Fo ] (M) |CLO] (M) Initial rate (M/s)
1 0,05 (0.010 s5.0x10"
2 (.05 0, 040 2.0% 1077
3 0.10 0,010 1.0x 107

Which of the following is the rate law (rate equation) for this reaction?

rate = k[Fa [ Cl.O !
rate = k[F [ 1O |
rate = k[F2 ]| ClaO]
rate = k|1 ][ €120
E. rate=K[F2[CLO

Dawe

10.  Forthereaction X +Y — Z, the reactionrate 1s found to depend only upon the
concentration of X, A plot of 1/X verses time gives a straight line.

S
|-
X] 4T

2_

0 !

time(s)
What is the rate law for this reaction?
Arate=k[X] B rae=k[X]" Crate=k[X]|[Y] D rate=k[X[[Y]
11.  Which of the following statements 1s jfalse?

AL A catalyst increases therate of the forward reaction, but does not alter the reverse
rate.
B. A catalyst alters the mechanism of reaction.

. A catalyst alters the activation energy.
[ A catalyst may be altered inthe reaction, but is alw ays regenerated.
I5. A catalyst increases the rate of reaction, but 1s not consumed.

12.  Complete the following statement: A catalyst



A, Increases the activation energy.
B. alters the reaction mechanism.
C. increases the average kinetic energy of the reactants.
I, increases the concentration of reactants,
E. increases the collision frequency of reactant molecules,

13. With respect to the figure below, which choice correctly 1dentifies all the numbered

positions?
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Reaction Path
1. 2., 3. ),
A, catalyst intermediate activated complex product
B. reactants activated complex intermediate product
C. reactants activated complex  catalyst product
[ reactants intermediate activated complex product
E. reactants mtermediate activated complex catalyst
14, The activation energy of a certain uncatalyzed reaction 1s 64 kl/mol. In the presence of a

catalyst, the I 18 55 kl/mol. How many times faster 1s the calalyzed than the
uncatalyzed reaction at 400°C? Assume that the frequency factor remains the same.

A 5.0 Lmes B. 1.16times 15 Limes D 2 00mes E. 0.2 times



