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CHM 152/54 Examl 100Pts Fall2003 Narrp: n 9,

2HzS(g) + OzG) -+ 2S(s) + 2HzO(t)

A. The reaction is second-order overall
B. The reaction is third-order overall

Q. The rate law is, rate = k[HzS]2 [Oz].

(9n" rate law cannot be determined from the inforrnation given.
E. The rate law is, rate = k[HzS] [Oz].

2. llle, reaction A+ 28 -> products was found to follow the rate law: rate = k[A]2[B]. Predict by
what frctor the rate of reaction will increase when the concenftation of A is doubled and the
concentration of B is tipled, and the tenperature rernains constant.
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rafu =)
/4
(

ktrl
n N r

(.:/

1/lvlos
l/M2's

4. It takes 42 rrinfor the concenftation of a reactant in 4:f-st-oraeleaction to drop from0.45M to
0.32M at25"C. How long will it take for the reactioiTo@oroqlete?
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5. Nitic oxide gas (No) reacts wittr ctrlorine gas according to the equation
NO + VzClz -+ NOCI

The following initialrates of reaction have been nrcasured for ttre given reagent concenftations.

Expt. # Rate 0WIn) NO (M) Cl"(M)
1  1 .19  0 .50  0 .50
2 4.79 1.00 0.50
3 9.59 1.00 1.0

Which of the following is the rate law (rate equation) for this reaction? ,.i it._.r X
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A. rate = k[NO][Clz] F u ,  N o :  * @ =  @ =- # - =  - ' - = t
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6. At 25oC, the rate constant for the first-Alder jgcorrposition of a pesticide solution is
6.40x10-3mirrl.rr*"'t" ' tff iofpesticideis0.0314M,whatconcentationwiIl

@r. t l  x  lo -2M
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frate = k[NO][C]21v2
E. rate = k[NO]2[Cl2]2

B. -8.72.0M
C. 2.68 x 10-2M
D. 47.4M
E. 1.14 x10-t  M
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Ninic oxide reacts with ctrlorine to form nirosvl chloride. NOCL Use the followins data to
determine the rate equation for the reaction.

NO + Il2C12-r NOCI

.  t  r *  - x  r  ' - -  9

rafr: A Lr"J LC,L, ).

lCl2l
0.065
0.065
0.032

Initial Rate

fo^

1.,^ /- * (z)/ 2-- /
B. rate = k[NO][Cl2]v2

C. rate = k[NO][Clz]

D. rate = k[NO]2[Ci2]2

E. rate = k[NO]

9. The isonerization of cyclopropane to form propene

HzC - CHz
\ /

CHz

-+ CHs - CH = CHzCHz

3.4 x 10-2 min
230 min
23 rrin

0.96 lwmin
8.6 \,{/min
0.48l\,{/min

.  ,2. \  r r \X $a )  -= 
2_No(7t' | = L3) r-

= L7 /1"^t\

Expt. #

I

2
a
J

tNol
0.22
0.66
0.22

a"3)

is a&@gt4er reagligg. At 760 K,I57o of a sanple of cyclopropane changes to propene in 6.8
min. What is tlre haff-life of cyclopropane at 760 K? ^ .
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10. Thereaction2NOz(9 -+ 2NO(g)+Oz(gissuspectedtobesecondorderinNOz. Whichof

the following kinetic plots would be the most useful to prove whether or not the reaction is second
order?

A a plot of [NO2]2 vs. t

(9 u plot of [NOz]-r vs. t
C. a plot of ln [NOz]-l vs. t
D. a plot of In [NOz] vs. t
E. a plot of [NOz] vs. t
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Use the following information to answer questions Il-12.
The therrnal deconposition of acetaldehyde is a second-order reaction.

CHsCHO+CFI4+CO

The following data were obtained at 5 18oC. The initial pressure of CH:CHO is 364 rrrnHg.

Pressure CH3CHO. nrnHg
330
290
r32

rqtu = A Lcitj cuo] 
u
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11. Calculate the rate constant for the deconposition of acetaldehyde from the above data.

tee i.o{ 
,

12. Based on the data giverl what is the half-life of acetaldehyde? i' 
{i6't'

h2 ̂ N^l t
t

A. second order C. frst order

14. Which one of the following changes would alter the rate constant ft) for tlre reaction

2A+B + products?

( nt/'nrcreasing the tenperature\-/
B. neasuring k again after the reaction has run for a wtule

E. the rate constant will not change
C. increasing the concenradon of B
D. increasing the concentration of A

tine. s
42

105
720

A. 2.2 x 10-3/s
B. 5.2 x l0-s/rrrnHgs
C. 0.70 nadle/s
D. 2.2 x lO-3/nrnHg s

1j el x to-6/nrnHg s
l-/

A. 305 s

13. The gaphs below all refer to the sanp reaction What is ttre order of this reaction?

B .  t . 5 x l o 5 ,  
@  

D .  5 2 o s E. 5.4 x 107 s
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k t t If & for a certain biological reaction is 50 kJ/nnl by what factor (how many tinps) will the rate

+,> ! :Lo
The isonerization of nnttryl isocyanid6\CHgNC).

CHgNC -+ CHrCN

fono@The half-lives were found to be 161 min at 199oC, and
12.5 min at230"C. Cabulate the activation enerry for this reaction.

a, ( 'rJ

A. 1.0002 tines
B. 2.0 x 105 tines

@ r.zo ttn"t
D. 2.0 tinps
E. 1.15 tinps

A. I24kJlnpl
B. 31.4 kJ/npl
C. 6.17 x 10-3 kJ/nnl

@toz kJ/rnol
E. 78.2 kJ/nnl
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Use the following information to answer questions 17-18.

Energy

Reaction Progress

17. For the chemical reaction system described by tlre diagram above, which statenent is true?

X\, At equilpriun\ the activation enerry for the forward reaction is equal to the activation enerry

*,z"for the feverse reaction
The activation eners/ for the forward reaction is geater than the activation enerry for the

reverse reaction.
- 

G The reverse reaction is exothermic.

a&)Wactivation 
energ/ for theJglgtsg reaction is greater than the activation enerry for the

v forward reaction.
E. The forward reaction is endothermic.

18. For the chemical reaction system descnbed by ttre diagram above, which statenent is true?

If tlre 1% for the forward reaction is 25 kJ/rrpl, and the enthapy of reaction is -95 kJ/rnol, what is

Eu for the reverse reaction?

A. -70 kJ/nnl
B. 95 kJ/nrcl
C. 70 kJ/nnl

C'.'120 kJirml
E. 25 kJ/rncl

19. An increase in the tenperature of the reactants causes an increase in the rate of reaction. The

beslexplanation is : As the teilperature increases,

A. the activation energ/ decreases.

Att" collision frequency increases.
( C.ril" fraction of collisions wittr totalkinetic energl > & increases.

V tn concentration of reaciants increases.
E. ttrc activation energJ increases.

{
d
1,4
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20. According to the collision theory, all collisiors do not lead to reaction. Which choice gives both

reasons why all collisiors between reactant molecules do not lead to reaction?

1. The total energy of two colliding molecules is less than sonp minimum arnount of enerry.

?i,irvlolecrfus cannot react with each ottrer unless a cataiyst is present.

3. Molecules that are rrproper$ oriented during collision will not react.

4. Solids cannot react with sases.

A . 2 & 3 8 . 3 & 4 C .  I & 2 E .  I  & 4

2I. Tlre, rate law for the reaction

HzOz + 2H+ + 2I- -+ 12 + ZHzO

is rate = k[HzOz][I- ]. The following nechanism has been suggested.

1+

HzOz+ I- -+ 11C.11;}#-

OHj + H+ -+ HzO

HOf+ H+ + I- -+ Iz+HzO

slow

fast

frst
" * " * , d 3 � : ' " '

Identify allinternediates included in this npchanism

A. H+ and I-

@J HoI and OH-
C. HzO and OH-
D. H+ and HOI
E. H+ only

22. T'hre, rate law for the reaction 2NOz + 03 -+ NzOs + Oz is rate = k[NOz][O:]. Which one of

the following nechanisns is consistent wittr this rate law?
/f\

( ,)NOz+ 03 -+ NOr + 02 (slow)
\r 

NO: + NO2 -+ NzOs (fast)

B. NOz + Og + NOs (frst)

NOs + NO5 -+ NzOs + 5DOz (slow)

NOz+ NOz -+ NzO+ (fast)

NzO+ + 03 + NzOs + Oz (slow)

NOz + NOz -+ NzOz + Oz (slow)

NzOz + 03 -+ NzOs (fast)

C.

D.
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23. Conplete this statenEnt A catalyst
"'5\

Q!)alters the reaction nechanism
B. increases ttre activation enerry.
C. increases the collision frequency of reactant rrplecules.
D. increases the average kinetic eners/ of the reactants.
E. increases the concentration of reactants.

24. Dinirogen monoxide (NzO) deconposes at 600oC according to the balanced equation

zNzO(g)+2NzG)+OzG)

A reaction npchanism involving three steps is shown below. Identify all of tlre catalysts in the
following nechanism

,'-F'i.\'t:,'l$el + zck(e)
NzO(g) + C(g) - NzG2 + CIO(g) (occurs twice)
clo(e) + Clo(e) -+icl4B) + ozG)

A. CIO
B. NzO

i-C?l'-)
H"

E. CIO and Cl

25. For the reaction represented below, the experinrcntal rate law is given as follows: Rate = k
[(CH:):CCl].

(CH:)gCC(aq)+ OH- + (CH:):COH(aq)+ Cl-

If sonp solid sodiumhydroxide is added to a solution in which [(CH:hCCl] = 0.01M and

INaOH] = 0.10 M, which of the following wor-rld be tue? (Assunr the tenperature and volunr
rernain constant.)

A. The reaction rate worrld increase but k would rernain the sarrp.
B. Bottr the reaction rate and k would decrease.
C. The reaction rate wouh decrease but k wouH rernain the sarrp.

\Bottr the reaction rate and k would increase. _ frr
( U.fiotthe reaction rate and k wouh rernain the sane. /e-ro O 
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