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CHM 152154 Exam 1 100 Pts Fall2003 Nane:
l. For the overall chemical reaction shown below, which one of the following staterents can you

rightly assune?

2H2S(g) + OzG) -+.2S(s) +2WO(r)

A. The reaction is second-order overall
B. The reaction is third-order overall
C. The rate law is, rate = k[HzS]2 [Oz].
D. The rate law cannot be determined fromthe inforrnation given.
E. The rate hw is, rate = k[HzS] [Oz].

2. lb:rc reaction A + 28 + products was found to follow the rate law: rate = k[A]2[B]. Predict by
what hctor the rate of reaction will increase when the concenfration of A is doubled and the
concentration of B is tripbd, and the t€nperature rernains constant.

A. t2
B .  1 8
c . 5
D . 6
E. None of the above.

3. The units for a fint-order rate constant are

A. l/lvlos
B. l/l\{2.s
C. l/s
D. lWs

4. It takes 42 ninfor the concenffation of a reactant in a frst-order reaction to drop from0.45M to

0.32M at25"C. How long will it take for the reaction to be 90Vo conplete?

A. 137min B. 13min C. 86min D. 284min E. 222ff in
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5. Ninic oxide gas (NO) reacs with ctilorine gas according to the equation
N O + V z C b + N O C I

The following initial rates of reaction have been neasued for the given reagent concentations.

Expt. # Raie 0Wtn) 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?

A. rate = k[NO][Clz]
B. rate = k[NO]
C. rate = k[NO]2[Clz]
D. rate = k[NO][Ql2]trz
E. rate = k[NO]2[Cb]2

6. At 25oC, the rate constant for the first-order deconposition of a pesticide solution is
6.40 x 10-3 mirrl. If ttre starting concenbation of pesticide is 0.0314 M, what concenfiation will
rernain after 62.0 min at 25"C?

A. 2. l l  x  10-2M
B. -9.72.0M'
C. 2.68 x 10-2M
D. 47.4M
E.  1 .14  x10- l  M

7. A certain first-order reaction A + B is25Vo conpbte r;,42 ninat25"C. What is ttp haFlife of
the reaction?

A. 42nin B. 21 min C. 101 min D. 120min E. 84min
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8. Nitric oxde reacts with ctrlorine to form nitrosyl clrloride, NOCI Use the following data to
determine the rate equation for the reaction.

NO + l/2cb+ NOCI

Expt. # fNOf rcbl InitialRate
L 0.22' 0.065 0.96lWmin
2 0.66 0.065 8.6lWmin
3 0.22 0.032 0.48lWmin

A. rate = k[No]2[c]21
B. rate = k[NO][Cl2]tlz
C. rate = k[NO][Clz]
D. rare = k[{O]2[Cl2]2
E. rate = k[NO]

9. Ttrc isonprization of cyclopropane to formpropene

I{aC - CIlz
\ / -+ CH: - CH = CHzCfb

CIl2

is a frst-order reaction. At760 K, I5Vo of a sanple of cyclopropane changes to propene in 6.8
min. What is ttre haf-life of cyclopropane at 760K?

A. 2.5 min
B. 29 min
C. 3.4 x 10-2 min
D. 230 min
E. 23 nin

10. Ttrereaction2NOzG) + 2NO(g)+Oz(gissuspectedtobesecondorderinNOz. Whichof
the following kinetb plots would be the rnost useful to prove whether or not the reaction is second
order?

R. a plot of [NO2]2 vs. t
B. a plot of [NO2i-t ur. 1
C. a plot of ln [NOz]-l vs. t
D. a plot of ln [NOz] vs. t
E. a plot of [NOz] vs. t
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Use the following information to answer questions ll-12.
Ttre ttermal deconposition of acetahehyde is a second-order reaction.

CH:CHO -+ CII4 + CO

The followingdata were obtained at518oC. The initialpressure of CHTCHO is364rrrnHg.

tine. s Pressure CH3CHO. mniFlg
42 330

105 290
720 t32

11. Calculate the rate constant for the deconposition of acetaldehyde fromthe above data.

A. 2.2x 10-3/s
B. 5.2 x lO-s/rrrnHg s
C. 0.70 rrmHe/s
D. 2.2 x 10-3/nrnHg s
E. 6.7 x l0-6/nrnHg s

12. Based on the data given, what is the half-life of acetaldehyde?

A . 3 0 5 5  ,  B .  1 . 5 x l 0 s s  C . 4 1 0 s  D . 5 2 O s  E . 5 . 4 x 1 0 7 s

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

^2^N^L
A. second order B. zero order C. fist order

14. Which one of the following changes wouh aher the rate constant (k) for the reaction
2Ar+B + prodr:cts?

A. increasing ttre tenperatrne
B. nrasr:ring k again after the reaction has run for a while

E. the rate constant will not change
C. increasing the concentration of B
D. increasing the concenfation of A
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15.If Q for a certain biological reaction is 50 kJ/nnl, by what frctor (how nrany tines) will the rate
of this reaction increase when body terrperature increases from 37oC (norrnal) to 40"C (fever)?

A. 1.0002 tines
B. 2.0 x 105 tines
C. 1.20 tines '

D. 2.0 tinps
E. 1.15 tirrps

The isonerization of rrrttryl isocyanide (CHgNC).

CH:NC + CH:CN

follows fist-order kinetics. The half-lives were found to be 161 min at 199"C, and
12.5 min at230"C. Cabulate ttre activation enerry for this reaction.

A. l24kJlrnol
B. 31.4 kJ/rrpl
C. 6.17 x 10-3 kJ/nrol
D. 163 kJ/rnol
E. 79.zkJlnnl

16.
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r7.

Use the following information to answer questions l7-18.

Energy

Reaction Progress

For the chemical reaction system descrbed by ttre diagram above, which statenEnt is true?

A. At equilibriurn, the activation enerry for the forward reaction is equal to the activation enerry
for the reverse reaction.

B. The activation enerry for the forward reaction is greater than ttre activation energy for the
reverse reactbn

C. The reverse reaction is exothermb.
D. The activation enerry for the reverse reaction is greater than the activation energy for the

forward reaction
E. The forward reaction is endothermb.

For the chembal reaction system descrbed by ttre diagram above, which stat€rpnt is rue?

If ttre Eu for the forward reaction is 25 kJ/nnl, and the enthalpy of reaction is -95 kJ/nnl, what is

& for the reverse reaction?

A. -70 kJ/rrpl
B. 95 kJ/nnl
C. 70 kJ/nnl
D. I2}kJ/rnol
E; 25 kJ/npl

An increase in the tenperanne of the reactants causes an increase in ttre rate of reaction The
best explanation is: As the terrperatwe increases,

A. the activation ercrry decreases.
B. the collision fequency increases.
C. ttrc fraction of collisions with totalkinetb energy > Q increases.
D. the concenEation of reactants increases.
E. ttrc activation errcrg1/ increases.

1 8 .

r9.
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20. According to the collision theory, all collisions do not bad to reaction Which choice gives bottr
reasons why all collisions between reactant rnolecules do not lead to reaction?

1. The totalenerry of nvo colliding rmlecules is less than sone minirrumanrcunt of energy.
2. Molecubs cannot react with each other unless a catalyst is present.
3. Molecules that are nrproper$ oriented during collision will not react.
4. Solids cannot react with gases.

A . 2 & 3  B . 3 & 4  C . r & 2  D . l & 3  E . l & 4

2I. -tt:r, rate law for the reaction

HzOz + 2H+ + 2I- --> 12 + zklzO

is rate = k[HzOz][- ]. The following rnechanismhas been suggested.

HzOz+ I- + HOI + OH- slow

OH- + H+ -r HzO frst

HOI+H++I- -+b+HzO f rs t

Identify allinternpdiates included in this rnechanism

A. H+ and I-'
B. HOI and OH-
C. HzO and OH-
D. H+ and HOI
E. H+ only

22. '11:r., rate law for the reaction 2NOz + 03 + NzOs + Oz is rate = k[NOz][O:]. Whbh one of

ttre following nrcchanisms is consistent wittt this rate law?

A. NOz + 03 -+ NOs + 02 (slow)
NO3 + NOz + NzOs (frst)

B. NOz + 03 + NOs (frst)

NOs + NO5 + NzOs + 5/2Oz (slow)

C. NOz+ NOz -+ NzO+ (frst)

NzO+ + 03 -+ NzOs + Oz (slow)

D. NOz + NOz + NzOz + Oz (slow)

NzOz + 03 + NzOs (hst)

Page7,v2



23. Conplete this statenEnt A catalyst

A. alters the reactirin npchanism
B. increases the activatbnenerry.
C. increases the collision frequency of reactant nnlecules.
D. increases the average kinetic enerry of the reactants.
E. increases the concentation of reactants.

24. Dinfuogen nnnoxide (NzO) deconposes at 600oC according to the balanced equation

2NzO(g) -+ 2NzG) + OzG)

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

Clz(e) + 2C(g)
NzO(g) + C(g) + NzG) + CIO(g) (occurs twice)
Clo(e) + Clo(e) -+ ClzG) + ozG)

A. CIO
B. NzO
C.C lz ,
D. CI
E. CIO and Cl

25. For the reaction represented below, the experinrntalrate law is given as follows: Rate = k

[(CH:):CCI.

(CHg)gCC(aq) + OH- -+ (CH:)rCOH(aq) + Cl-

If sone solid sodiumhydroxide is added to a solution in which [(CHl)sCCl] = 0.0lM and

INaOH] = 0.10 M, whbh of the following would be true? (Assunr the tenperature and volunp
rernain constant.)

A. The reaction rate would irrcrease but k would rernain the sane.
B. Both the reaction rate and k would decrease.
C. The reaction rate wouh decrease but k wouh rernain the sanp.
D. Both the reaction rate and k wouh increase.
E. Both the reaction rate and k wouH renuin the sane.
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