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The people sitting on either side of you must have a DIFFERENT COLORED exam than
you. Be sure to write your name on BOTH your EXAM and your GREEN SCANTRON.
You may write on the exam but must transfer your answers to your green scrantron and
you must WRITE THE EXAM COLOR ON THE GREEN SCANTRON..

For the reaction

3A(g) + 2B(g) — 2C(g) + 2D(g)

the following data was collected at constant temperature. Determine the correct rate law for this reaction.
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Trial  Initial [A] Tnitial [B] hitalRate (4 e s Fh
(mol/L) (mol/L) (mol/(L-min)) R T :) X =2
1 0.200° 0.100 6.00 x 10 ¥ i /-
2 0.100 | [0‘.100 )\ 1.50 x 10
3 0.200 0.200 7\ 120 x 10 <
4 0.300 0200 . 270x107 20yfe £
e 0% O ? X= |
,o0 X/ o

Dinitrogen tetraoxide, N2O4, decomposes to nitrogen dioxide, NOs, in a first-order process. If k = 2.5 x PoF-.-
i1
S

A.  Rate =k[A][B]
B.  Rate =k[A][B}?
C.  Rate =k[A][BJ
D.  Rate=k[A]*’[B]
E  Rate=KAJF[B]

at -5°C and k = 3.5 x 10* s™" at 25°C, what is the activation energy for the decomposition?
A.  0.73 kJ/mol o gl Ea AL :
58 kJ/mol Jzﬂ\ ""L R L8 K
2. Xeo ! @3 299
C.  140k¥/mol -——’T' ;
D. 580 kJ/mol 5
E. > 1000 kJ/mol Ea = 5-8 (e %Q [

Tetrafluoroethylene, C,F4, can be converted to octafluorocyclobutane which can be used as a refrigerant or
an aerosol propellant. A plot of 1/[C,F4] vs. time gives a giraight line with a slope of 0.0448 L mol s

What is the rate law for this reaction?

' d (chd
Rate = 0.0448 (L mol HIC,F4] ar

Rate = 22.3 (mol L's)[C,F4] K//

Rate = 0.0448 (L mol Y 1)[C2F I?

Rate =22.3 (mol |6 s)[C2F4]

Rate = 0.0448 s [C2F4]
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4. A reaction has the following rate law:

Rate = k[A][B]*

In experiment 1, the concentrations of A and B are both 0.10 mol L*; in experiment 2, the concentrations
are both 0.30 mol L., If the temperature stays constant, what is the value of the ratio, Rate(2)/Rate(1)?

A. 3.0 a:t[' 30
o : ﬁ[ | [O"’
o S (3 = 27

5. The kinetics of the decomposition of dinitrogen pentaoxide is studied at 50°C and at 75°C. Which of the
following statements concerning the studies is correct?

A. The rate at 75°C will be greater than the rate at 50°C because the activation energy will be lower a
75°C than at 50°C.

B. The rate at 75°C will be greater than the rate at 50°C because the activation energy will be higher a
75°C than at 50°C.

The rate at 75°C will be less than the rate at 50°C because the molecules at hlgher speeds do not

C
interact as well as those at lower speeds.
D. The rate at 75°C will be greater than at 50°C because the concentration of a gas increases with

increasing temperature.
@ The rate at 75°C will be greater than the rate at 50°C because the number of molecules with enoug]

energy to react increases with increasing temperature.
6. Consider the following mechanism for the oxidation of bromide ions by hydrogen peroxide in aqueous acid
solution.

H + Hzo% 4-—--' H,0"-OH (rapid equilibrium) a\ /‘) ’ + ;ZAB,« + H 2 OL ~— B fg( : 3 ;)s H&O
H,0-0H %+ Br — r + Hy0 (slow)
;L@B?’i H* + Br' — Bry + Hy0 (fast) 3 ‘

What is the overall reaction equation for this process?

A, 2H,0%OH + 2Br — H,0;, + Br, + 2H,0
. 2H" + 2Br + Hy0, — Br, + 2H,0

C.  2H'+H;0; + Br + HOBr — H,0"-OH + Br, + HyO

D.  H,0"-OH+Br + H" — Br, + Hy0

E. none of these choices is correct
7. Which of the following sets of units could be appropriate for a zero-order rate constant?
A. st IDQ
B L mol” s™ 'Eb ;= '
G L?mol? s ‘ g7
D. L mol?s?
@ mol L s ____.)f‘/\ - .;\:\
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8. A reaction has an activation energy of 195.0 kJ/mol. When the temperature is increased from 200. °C to

220.°C, the rate constant will increase by a factor of
3 |
B.- 43x16* Z" = €.31Y :
ez ' ik : /% K i
TS 240

none of these choices is correct /'k’ = Q oll o = 7— =
9. Consider the following mechanism for the oxidation of bromide ions by hydrogen peroxide in aqueous acid
solution.
H' + H,0; === H,0"-OH (rapid equilibrium) F‘ ' ﬂ“a,‘(e = 4& H%«E o @ r_)

H,0"-OH + Br — HOBr + H,0 (slow)

HOBr + H' + Br — Br, + H,O (fast) ) Froa, @ 1 E H;OvOVJ H fj Qiﬁi)

Which of the following rate laws is consistent with the mechanism?

A.  Rate = k[H,0,][H'[Br]
B Rate = k [H,O*-OH][Br] ( ut;h‘{bv

(@  Rate = KHO0,)[H'][Br ] Fuli~ )i k [ﬁ‘* v J Qﬁfﬂ)

. Rate = K[HOBr][H"][Br][H20,]
E. Rate = k[Br]

10. When a catalyst is added to a reaction mixture, it

A. increases the rate of collisions between reactant molecules.
B. provides reactant molecules with more energy.
C. slows down the rate of the back reaction.

provides a new pathway (mechanism) for the reaction.
: does none of these.

11. Consider the following reaction

8A(g) + 5B(g) — 8C(g) + 6D(g)

If [C] is increasing at the rate of 4.0 mol L™'s™, at what rate is [B] changing?

-0.40 mol L™ ~ Z@ - —Q—@—

2.5 mol T s N, o - %
. -40molL's” L at 5 ‘SSJA[«:Q "2 ¥ 3 e
D.  -64molLs’ L3 T % ¢
E. none of these choices is correct since its rate of change must be positive

12. When the reaction A — B + C is studied, a plot of In[A]; vs. time gives a straight line with a negative slope.
What is the order of the reaction?

A Zero
@ first
(@ second
D. third
E. More information is needed to determine the order.
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A reactant R is being consumed in a first-order reaction. What fraction of the initial R is consumed in 4.0
half-lives? , } L/7
(A) 094 - -i—-» X ’
’ 3 e Yl BJ

Ry i g o wha T~ remeng

(83 0.75

D. 013 ‘ MY I O,9%

E.  0.063 Sv! | ;"" s/
The rate constant for a reaction is 4.65 L mol™'s, What is the overall order of the reaction?

A.  zero g = J ;\_C_l“ ?\K 7‘3 ;/

B. first oM /ij e
; secon e /75
@ thirdd 5% L3 ﬂwPS [: j Hoat rmaked

E: More information is needed to determine the overall order.

The decomposition of hydrogen peroxide is a first-order process with a rate constant of 1.06 x 10 min™.
How long will it take for the concentration of H,O, to drop from 0.0200 M to 0.0120 M?

A <lmin G (A, = ~ Rt *LMC47
@ 4%;15min 2“[(, 6120) = -/ 0()(/0 -C— +«/Q/v,f/) 0100?

4550 min
31,400 min Q) foiiy

Carbon-14 is a radioactive isotope Wthh decays with a half-life of 5730 years. What is the first-order rate
constant for its decay, in units of years * :

A 525x10%years %CA]P‘V'—Q\'( Lo LA,
1.21 x 10 yearsi %f’

C. 1.75 x 10* years
D. 3.49 x 10 years «/Q"'\ Z J
' 4 (5739
For the reaction at 7" Z/V\ -—L - J,% ( G783

E 3.97 x 10° years
A(g) + 2B(g) — 2C(g) + 2D(g)

o

the following data was collected at constant temperature. Determine the correct rate law for this reaction.

Trial Initial [A] Initial [B] Initial Rate
(mol/L) (mol/L) (mol/(L- mm))
1 0.125 0.200 7.25
24 0.375 0.200 21.75 @» @Féu'(
3 0.250] 0.40g 14. 52} & )Qw B PO CJI’?M/V; e So
4 0.40 217

0.375,

Rate = k[A] [B] o A 278 o 0,315
@r § . P N—————
F | 0,

A
B Rate = k[A]” [B] Xy
C. Rate=k[A][B} ¢ Y |2 7S ,’

(D Rate =k[A]

E.  Rate=k[A]



18. Autnmomum cyanate (NH4CNO) reacts to form urea (NHZCONHZ) At 65°C the rate constant k,is 3.60 L

mol's™. What is the rate law for this reaction?
P AT > A C j

~ Rate =3.60 L mol's’ II[NH4CNO] 1~
(B Rate =3.60 L mol's" [NH,CNOJ’ 3 (ol v Mu

C.  Rate=0.28 mol L' s '[NH,CNO] ol o Al e
D.  Rate=028 mol L' s'[NH,CNOJ? LS “
E.  Rate=3.60 L mol's' [NH,CONH,]"

19. Which of the following affects the activation energy of a reaction?

A. temperature of the reactants
concentrations of reactants

E.

@ presence of a catalyst
D.
E

i

surface area of reactants
reaction progress

20. The gas-phase reaction CH;NC — CH3;CN has been studied in a closed vessel, and the rate equation was
found to be: rate = -A[CH3sINC]/At = k[CH3NC]. Which one of the following actions is least likely to cause a

change in the rate of the reaction?

A. lowering the temperature
B. adding a catalyst
C. using a larger initial amount of CH3NC in the same vessel

; using a bigger vessel, but the same initial amount of CH;NC
continuously removing CH3CN as it is formed

21. Of the following, only are not valid units for a reaction

rate.

;‘;C/)UL Mecs h@w Fime
s

c) mol/hr

d)g/s

e) mol/L-hr

22. Which of the following does not play a part in determining the rate
of a reaction?
a) temperature
) the concentrations of reactants
c¢) the presence of a catalyst .
the surface area of solid or liquid reactants
CfS the equilibrium constant



23. The kinetics of the reaction below were studied and it was determined
that the reaction rate did not change when the concentration of B was
tripled. The reaction is order in B.

R ot BoPgR

zZero
b first

c) second
d) third
e) one-half

24. The reaction
2NOp = 2NO + 02

follows second-order kinetics. At 300°C, [ NOp] drops from 0.0100 to

0.00650 M in 100 s. Use of the integrated form of the proper rate
equation affords a value of L/mol*s for the rate constant k.

a) 0.09e ‘, ~_L—’
5 oot m ey

g)ol.2

i 7o
0.54 0.00650 ﬁ(uo) * 5.5]06

25, One difference between first and second-order reactions is that
the half-life of a first-order reaction does not depend on [ 4] ¢;
the half-life of a second-order reaction does depend on [ A]

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] g; the half-

~life of a second-order reaction does not depend on [ A]



