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CHM152/54 FExam 1 100 Pts Spring 2005 Name: e.
MULTIPLE CHOICE '

Qf the following, only are not valid units for a reaction rate.

¢) mol/hr
d) g/s
e) mol/L-hr

Which substance in the reaction below either appears or disappears the fastest?
4NH3; + 70y = 4NOp + 6Hp0

' ai NH3

5l

c) NOj
d) H20
e) The rates of appearance/disappearance are the same for all of these.

Which of the following does not play a part in determining the rate of a reaction?
a) temperature :

b) the concentrations of reactants

c) the presence of a catalyst

d) the surface area of solid or liquid reactants
the equilibrium constant

The rate constant for a particular reaction is 1.3 x 1074M71s71 at 100°C, and 1.1 x 10~
IM~1s™1 at 150°C. What is the overall order of the reaction? [ 73_

Do Lekab unitc for R g s mwtbe ratz=A

3
e) 4

For a first order reaction, a plot of versus is linear.

a) 1n Ay,

ln[A}t,

e) 1
[aj’ °t
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T
t

d [A], t
e) t, 1/[A]
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6. One of the reactions that is used to produce gaseous hydrogen
commercially follows. A proper expression for the rate of this
reaction could be .

Hy0(g) + CO(g9) — Hy(g) + CO,(g)

. !

2 At

) = AEQ

) k

d) A CO]
At

At

7. Suppose a reaction A + B — C occurs at some initial rate at 25°C. Which response includes
all of the changes below that could increase the rate of this reaction?

T lowering the temperature
¥I11. adding a catalyst
#I1I. increasing the initial concentration of B

ay I
) L
e) IEIRAE

d I and II
e) II and III

8. The gas phase reaction A + B — C has a reaction rate which is experimentally observed to
follow the relationship Rate = k[ A] 2[ B] . The overall order of the reaction

a) is first.
b is second,
fis: third.
d) 1is zero.
e) cannot be answered without a detailed knowledge of the reaction mechanism.

9. The units of the rate constant for a second order reaction can be

@M_l.s_; WE""@QD@)\
b) & ﬂ/

c) Mes-1
d) s-1

0. A reaction is first order in X and second order in Y. Tripling the initial concentration of
X and cutting the initial concentration of Y to three-fourths of its previous concentration
at constant temperature causes the initial rate to by a factor of

~ pl
increase, 1.69 T‘m *kEXD [g[j
b) decrease, 0.19 3
c) increase, 1.33 Z;E{} [}§
d) decrease, 1.25 Y
e) increase, 2.25
24
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. Consider the following rate data for the reaction below at a particular temperature.
2A + 3B — Products

Experiment Initial [ A] Initial [ B] Initial Rate of Loss of A
1 0.10 M 0.30 M 7.20 x 10-5 Mes-1
2 0.10 M 0.60 M 1.44 x 10-4 Mes-1
3 0.20 X~ 0.90 M 8.64 x 10-4 Mes-1

The reaction is ' order in A and order in B,

second, first 7 J0X /b-g
first, second e

d) second, second MO for ) + 3N 2\ +3 \\% =

e) third, first A s ' :
527 b a4 () (B
€x 2 c ) 9;_/)(/0'? : [0.60 D:ID)
. Given the following data for the NHg' + NOZ_ — N, + 2H,0 reactlig
[ NHA] [NO2-]  Rat L 0306 0, 0IF
0.010 & 0.020 & 0.020 #/s w‘r’ &_3_‘__3__073

0.015  0.020 0.030 0«0 “v
0.010  0.010  0.005 Qx @
Ls < (I

é first, first TC“"‘:@ kie Exp gy/l _’.ﬁ:’f.ﬂ‘-’i -
(2)

The rate law for the reaction is

a) R = k[ NH4*][ NO FDT‘ Nol‘; O Olo roa'o 9‘
Siac sl S oo
) R;]([NH:%[Z[Ng ] O:OOC

e) DNone of the above

Consider a chemical reaction involving compounds A and B, which is
found to be first order in A and second order in B. At what rate will
the reaction occur in experiment 2?

A,
Experiment Rate(Mes-1) Initial [A Initial [ B] r\vl.e - /& EA] ZBJ
Qi 1.0 1.0 M 0.20 M

2 ? 2.0 M 0.60 ¥ |0 :JQD,D:)[O,Q«O\?
S h= 2SR
£ 0ie0 e $o L= 9 5 13 6)70. 0] =

e) none of these

. The decomposition of dimethylether at 504°C is first order with a half-life of 1570 seconds.
What fraction of an initial amount of dlmethylether remains after 4710 seconds?

g T, = e+ Ll bé%

1/8

1/16 [AD _—

e) 1;32 S ﬁ: 2 }{‘E ’&' /§7O$
[A]\Lj AT <L17IO> = B,

J -1.07?7',, RS - l/g‘

= G4k )6
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15. The gas phase reaction 3C + 2D — E + F obeys the rate-law expression
Rate = k[ D] and has a half-life of 0.860 s#. If 2.00 mole of D is injected into a 1.00-L
container with excess C, what concentration of D remains after 1.50 seconds?

/iiif ()TC[&J* J;o :_,iah z;qyf = ‘jik=“b 4—}&% [:N)c é l&:: <%ﬁlzgl‘

a) 0.48 K
0.60 X i 4

2 i AnlA), ==0.36(1.55) + 4n T3:98] < 0.90€

&) 1.06 & bR, =70.50¢

-—O-S‘lé _ O,§77
Z:A}ff =i, =
.6. Compounds A and B react to form C and D in a reaction that is found to be second-order
overall and second-order in B. The rate constant at 30°C is 0.622 liter per mole per minute.
B MR &) b T)
How many minutes does it take 4.0 x 10-2 X B (mixed with excess A) to be reduced to 3.3 x

10-2 M B?
M pvden, = = Y
Rkt + I,

a) 1.4 min DU

b) 3.6 min ¢ {

. = L = 0622 ¥ oy
8.5

2 min e )UU")
d E3 \) = €.C

7. Which one of the following statements is false?

a) In order for a reaction to occur, reactant molecules must collide with each other.

b) A catalyst alters the rate of a reaction and is neither a product nor a reactant in the
overall equation.

c) According to collision theory a three-body collision is less likely than a two-body

collision.

In reactions that are second order in one reactant and first order in another, the slow
step generally involves a three-body collision of these reactants.

e) The transition state is a short-lived, high energy state, intermediate between reactants

and products.

8. A reaction has an activation energy of 40 kJ and an overall energy change of reaction of -
-100 kJ. In each of the following potential energy diagrams, the horizontal axis is the
reaction coordinate and the vertical axis is potential energy in kJ. Which potential energy
diagram best describes this reaction?

40 40 40

7 100 ®) 100 © | 100

(d) 100 (e) f
' \ ‘ 100

]
$40
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19. Given the following potential energy diagram for the one-step reaction
Xt X — Zt B The reaction, carried out at constant volume

and temperature,

CED releases energy

b) absorbs energy

c) 1s impossible

d) occurs without a net change in energy
e) may either absorb or release energy

Potential energy

X+y

Reaction coordinate

20. Consider the hypothetical reaction shown below.

A + 2B — AB
Assume that the following proposed mechanism is consistent with the

rate data.

B s B — By slow

By, + A — AB + B fast

B X AB - ABs fast

A + 2B 7 BBy overall

Which one of the following statements must be true? The reaction is

a) first order in A, second order in B, and third order overall
second order in B and second order overall

c) first order in A and first order overall

d) second order in B, zero order in A, and third order overall

e) second order in A and second order overall
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?1l. The

32

b)

c)

d)

e)

disproportionation (auto-oxidation-reduction) of the hypochlorite ion to chlorate and
chloride ions occurs in aqueous solution. The rate expression is found to be Rate = X ClO-

Clo”™ — Cl + 0~

0~ + CIO™ — Cl1~ + Oy~
0™ + Cl™ — CI™ + 0y
Oy + Clo~ — ClO3~

sclo™ ¥ ©loz" + 2CTT

Cle= — Cl= & ©
0+ €leT — 0p + €l=
GIO™ % Oy —> €103~

3C10~ — Cl0p~ + Clp02-

Glg0%~ — (Cl~ & €l-

€10~ + Clop™ — Cl~ + ClO3~

. Which one of the following (possible) mechanisms is consistent with this information?
3Cl0T — ClO3~ + 2CI™

Clo™ + Clo~ — Clos™ +

Clo™ + clop~ —> ClO3~ +

/L”/ /\Ay@' erroir\c/
/\»01L &-‘9006{ jqes?‘lm

(slow)

(fast)

(slow)
(fast)

(fast)
(fast)

(one step)

(slow)
(fast)

(fast)

(slow)
(fast)

(fast)

2. Consider the reaction below and its observed rate law expression.
Which proposed mechanisms are consistent with the rate law
expression?

1IN ES

ITT.

c)
d)
e)

2NO, — 2NO + O,

NO, + Noﬁ — N,Oy
N,O4 — + .2
Ng t+ Oy _% 2NO 2

Rate = k[N02]2

slow é:f’

fast
fast

2N02 === ZN@t Oy

NO, — N + 0,
NO, + N — N30,
NoO, — 2NO

overall

slow
fast
fast

2N02 —2 NGO + Oy

NO, —> INO -+ @

overall

slow
fast

0 ¥ NO, — NO + O,
2NO, — 2NO + O,

I

EL

IR

I and III

overall

another one or another combination
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a)
b)

@

e)

principal reason for the increase in reaction rate with increasing temperature is

molecules collide more frequently at high temperatures.
the pressure exerted by reactant molecules increases with increasing temperature.
the activation energy increases with increasing temperature.
the fraction of high energy molecules increases with increasing temperature.
your instructor says so.
/

Calculate the actlvatlon energy of a reactlon if the rate constant is 0.75 s-1 at 25°C and

11.5 s-1 at 75°C ’)L/(?

681 J /@f‘ 'D%\ = (T 3 TL) :L%)k
20.4 kJ

15.8 kJ (1 "
T fs - iy @7 |
| Fos W T = 720 AT

Which response includes all the true statements and no false statements? A catalyst can

-
make a nonspontaneous reaction spontaneous r
speed up a forward reaction and slow down the reverse reaction ¥:
lower the activation energy of the forward reaction
lower the activation energy of the reverse reaction

I and III

IT and II

I and IV

III and IV

another one or another combination




