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CHM 152/54 Exam 1 Fall 2004 100 Pts Name: %ﬁ/

1. In the reaction
2NOz 2 2NO + O3

at 300°C, [NO2] drops from 0.0100 to 0.00650 M in 100 s. The rate of
disappearance of NO; for this period is M/s.

a. 0.35 -‘LIEA/()_; Q'O’O{)g:’:‘g)-— O,D/OO _3 gx/o'g
b, 0.0035 - = ol — =D
0.000035 4t )OO
d. 0.0070
e. 0.0018
2. A reaction was found to be second order in carbon monoxide
concentration. The rate of the reaction if the

concentration of carbon monoxide is doubledfzgth everythlng else kept

the same. ra\}( —_ C Oj

a. doubles

b. remains unchanged _ %/

c. triples Z;;i:] -
increases by a factor of 4 -

€. is reduced by a factor of 2.

3. The rate law of a reaction is rate = k[A]X. The units of k, if the
reaction is second order in A, are

Gy ke f R [A)7

c. 1/s
d. 1/M EALSES ;_~__ /\/l
4. A reaction was found to be thlrd order in A. Increasing the

concentration of A by a factor of 3 will cause the reaction rate to

a. remain constant
increase by a factor of 27
c. increase by a factor of 9
d. triple
e. decrease by a factor of the cube root of 3

ots = K D-\]
[3] 27
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5. Using the information below, the rate constant for the following
reaction is M-1g-1,
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A+ B=P .
Experiment Initial r D> /k[/)axél?z’
Number [A] (M) [B] (M) Rate (M/s)
1 0.273 ' 0.763 2.83
2 0.273 1.526 2.83 LM4
3 0.819 0.763 5 325 47 rec e Cl.’-e_[ No RS “ji-,;z
38.0 From €xp 1¥ 2 Ince <X ATA]E
ér p? o
. 0.278 gﬁ‘A’B‘F €>PP/?‘3 Léé,_m 0% ‘/) Ym (fé;g
c. 13.2 r A Fom = ‘——_?37
4. gzég 2.9 O * k= _’_75553//
eo . S
9= 3% 37 97
6. The rate constant for g particular reaction is 1.3 x 10~ 1s‘l at
100°C, and 1.1 x 10- at 150°C. What is the overall order of the

reaction?

a. 1 L P = /&Zb
2 fromuride, M (/\/\

o IS M S

7. The rate constant for a particular reaction is 1.3 x 10-4mM-lg-1 at
150°C, and 1.1 x 10-3M-1g-1 at 200°C. What is the energy of activation

for this reactlon at 2{;()&09 | [
132 -
c. 99 = . o /
Qn EL: 710y 7 7= W

8. The reaction
CH3—N5C - CH3-C=N
is a first-order reaction. At 230.3°C, k = 6.29 x 10-4 s-1. 1f
[CH3-N=C]g is 0.00100 M, [CH3-N=C] in M after 1.000 x 103 s is

Sl g ) - ke e ]A,

b X
c.1.88 x 10-3
- 3
:: ‘113; : ig—z %\ D{’t ,< 6. &7 X/0 )0 000 /o \{> ‘(’ng[é Ooloo

IZN[AL.: ‘7,5347..-'

7 267, .

7], - _ £ 3x/0 M
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9. The rate constant for a second-order reaction is 0.13 M~1s-1l. If the
initial concentration of reactant is 0.26 mol/L, it takes
s for the concentration to decrease to 0.13 mol/L.

a. 0.017 | 1
b 050 . A+ 7 =29 ¢

c. 1.0
30 0.
@4.4x10‘3 [0,9 ( >f t [Oléj
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10. The half-life of a first-order reaction is 13 min. If the initial
concentration of reactant is 0.085 M, it takes min for it
é) éiezcrease to\é)' OiS M. 693 lﬂ‘ [A] /&f +MZA/‘)
b. 11 0 (s T I T6.659) Qo 0533 f+)b»{o 095]
d. 0.048 = 0,0533 p !
e. 8.4 [ Z, - Q,_/( /AN

11. The reaction A > B is first order in [A]. Using the data below,
the rate constant for this reaction is s-1.

time(s) [A] (M) Lw A? g !

UGH%A Il J 2 t

0.0 1.60 ' &
5.0 0.80 f) {/\q
10.0 0.40 :
15.0 0.20 @ Wee +‘“°Q’ S it }M[/D
20.0 0.10 t ¥+ ©
a. 0.013 /Q"\D%t = ~ A
b. 0.030
0.14
73,0
e. 3.1 x 10-3

12. The rate constant of a first-order process that has a half-life of 225 s

is S'l.

I i~

a5 Lok R

e. 4.44 x 103 0613 — o opo3epct
)& = 258 8 ’



Ko

13. One difference between first and second-order reactions is that

a,) the half-life of a first-order reaction does not depend on [A]lp: the
half-life of a second-order reaction does depend on [Alg

b. the rate of a first-order reaction does not depend on reactant
concentrations; the rate of a second-order reaction does depend on
reactant concentrations

c. the rate of a first-order reaction depends on reactant
concentrations; the rate of a second-order reaction does not depend
on reactant concentrations

d. a first-order reaction can be catalyzed a second-order reaction
cannot be catalyzed

e. the half-life of a first-order reaction depends on (A]lg: the

half-life of a second-order reaction does not depend on [Alg
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14. As the temperature of a reaction is increased, the rate of the reaction
increases because the
a. reactant molecules collide less frequently
<;> reactant molecules collide with greater energy per collision
. activation energy is lowered

d. reactant molecules collide less frequently and with greater energy
per collision

e. reactant molecules collide more frequently with less energy per
collision

15. In the potential energy profile of a reaction, the species that exists
at the maximum on the curve is called the

g. product
activated complex

Cc. activation energy

d. enthalpy of reaction

e. atomic state

16. The activation energy of a first-order reaction that has a rate constant
of 4.41 x 10-3s-1 at 351K and rate constant of 9.79 x 10-2s-1 588K is

kJ/mol. 441 x/073 € | U

5. 250 979 w3~ 83w T | 599 351
c. 0.0589 ¥

S
@z Fa = J2¢ysT 224407

””7

17. The stoichiometric equations and rate laws for several reactions are
given below. Of these, only could represent an elementary step.

a. 2A~>p rate = k[A]o
@A+B—>p rate = k[A] [B]
C.A + 2B~ P rate = k[A]Q)(E/
d.A +B+C>P rate = k[A][&Y /“‘/
e.A + 2B =P rate = k[A][BI™

.
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18. The stoichiometric equation for a reaction is:

19.

2A + 2B 2 C

The mechanism for this reaction is:

(slow)<f”

(1) A+ B~>D
(2) D+ B> E (fast)
(3) A+ E->C (fast)

Of the following rate laws,

pechanism.
Rate k1 [A][B]

b. Rate = k3[A][E]

c. Rate = kj[A]2[B]2

d. Rate = ko [D] [B]

e. Rate = kpk3[A][B] [D]

Of the following,
reaction.

is the correct rate law for this

will lower the activation energy for a

a. increasing the concentrations of reactants
raising the temperature of the reaction

(;;>adding a suitable catalyst
. all of the above

e. none of the above
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20. Which one of the following graphs shows the correct relationship between
concentration and time for a reaction that is second order in [A]?

a. graph a
b. graph b
C. graph c
d. graph d
e. graph e
) In [A] \
time
b (Al \
time
c) 1/[A] /
time
d) [A] ’/’/#/,/,//»
time
o [A] /
time

21. The graph shown below depicts the relationship between concentration and
time for the following chemical reaction.

The slope of this line is equal to
a. k
b. -1/k
c. In[A]g
D
€. 1/k
2A ——> C

In [A]
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22. Which energy difference in the reaction profile below corresponds to the

activation energy for the forward reaction?

‘iﬁ

c. Y
d. z
e. w and z
A~ A
x| y
Energy W
N o
w z
34 NN
Extent of Reaction

The following table of experimental data is necessary to answer the
questions below.

For the reaction: 2 ClOj(ag) + 2 OH™ (aq) = ClO03~ (aq) + ClO,~(ag) + H,0(1)

Experiment [Clo,] [OH"] initial rate
1 0.060 M  0.030 M 0.0248 M/s X R
2 0.020 0.030 0.00276  _ f5 - &[Ca) @/7)7
3 0.020 0.090 0.00828 [

23. What is the order of the reaction with respect to Cl03?

a. 1 O, 02499 O 060\X

b. 0
©2 0. 00176 . 030
o (3) />< (D

24. What is the order of the reaction w1th respect to OH™?

a3 0.0027% o_.;)?o
e. 4

3 =y

25, What is the value of the rate constant for the reactlon°
a. 1.15 x 104

s Lt =k Luo o)

. 115

= 0.0248 = /k E,ogoj ) ZO.GSO:)/

b=l




