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Given the following reaction: = """>" "

The catalyst C0,05() is added to” the above reaction and the system is closed
Which of the followmg properties could be monitored in order to determine
reaction rate?

@ Pressure.
B. JN[aSS Of C0203.
C. Concentration of Na*+.

D. Concentration of Co,0;.

The following equation represents the reaction between copper metal and aquéous
silver nitrate solution: :

CU.(S) + 2A°'NO3(aq) —_—> CU(NO—!)—](aq) + 2A°(S)
brown colourless blue grey

Which of the following properties would best monitor the rate of this reaction?
Al Concentration of NO-
. Gas pressure.
Cg} Colour of solution.

D. Mass of the system.

Which of the following quantities, when graphed, can be used to determine a
reaction rate?
. Colour vs. density.
@ Gas volume vs. time.
C. Pressure vs. temperature.
D. Mass vs. activation energy.

Which of the following reactions would be expected to have the fastest rate at
room temperamure?

A Hgg + Bryg —> —> HeBry,
3(1) 2(1) (.,)
C. '\: (210) Cl (aq) —> A° 1()

D . 4Nq3 (g) 707 (g) —_— 4\IO‘7 (g) + 6H20(g)

Which of the following reactions is MOST LIKFLY to have the greatest rate at

@)m temgerature"
Pb-T + 7CI —> PbCl
¢ 2(9)
C. CvH4(g) Jo'a( — 7CO‘7(g) + 7H‘$O(g)

D Zngy  + S > ZnS)

Which one of the following reactions would be expected to proceed at the greatest
rate at room temperamre"

C. + Cr0 —> Ag,Cro,
D. ..Br03 + 10 Fe2+ +12H* —> 10 Fe’* + Br, + 6 H,0

Increasing temperature results in an increase in reaction rate. This is due to
. an increase in aH.
B. an alternate reaction path.

. a decrease in activation energy.
an increase in the fraction of parﬂcles pommg sufficient energy.
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Z“(:;{j' mgg}ggq)_ 7220y f g .
The rate of the above muon is dependent om . . . uoT
- ~A * temperature only ‘ " “:“ o . S

=B surface ‘area only
temperature and surface area.
D. temperature, surface area, and pressure.

9. Which factor(s) affects the rate of a homogeneous reaction?
. Concentration only.
Temperature and concexm'anon

- C.”- " Temperature and surface area.
D. Temperature concentrauon and surface area.

P

10. Consxder the following reacnon £~
ZNO(g)_ + Oz(g) —_—>> ZNOz(,) + 112 kJ

The rate of the above reaction could be increased by
@ an increase in [NOJ.

B. a decrease in pressure.

C. a decrease in temperature.

D. an increase in surface area.

11.  Consider the following reaction occurring in a closed container:

Which change will increase the frequency of effective collisions between Bry and
Cl, molecules?
A. Remove some BrCl.
B, Decrease the pressure.
@ Increase the temperature.
D. Increase the container volume.

12, An increase in concentration of a reactant mcreases reaction rate. This | increase -
in reaction rate is due to ’
Al an increase in aH.
B. *  an increase in kinetic enérgy.
C. a decrease in activation energy.
@ an increase in frequency of successful collisions.

13. Conosider the following reaction: -
2NQy + Oy(g) —> ZNOZ(g) + 112 KJ

The rate of the above reaction could be decreased by

A. an increase in [NO]. . '
@ a decrease in pressure. ' 7
C. an increase in temperature.

- D. adecmscmmrfacearca

14. Onewayofmcreasmgtherateofarmnonlsto '
A. increase the activation energy of the reaction.
increase the frequency of collisions of reactant molecules.
C. decrease the overall enthalpy change of the reaction.
D.  increase the potential energy: 6f the“activated complex.
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15. 'Which woqlgapg_the best proéedtm: to use to increase the rate,of the following reaction?

PCls(g) _> P(3353) : +C123(‘?" L e f;szi!;:' (i
Increase surface‘a'tea' sr ety papbrergie s rou ptoieom soygmecl S Yn0L L N
b LFE T T Fpats STHTTRT L S et s e *
Increase temperature.
C. Decrease temperature.
D. Decrease pressure.

16.  When reacting zinc with sulphuric acid, which experimental conditions would be
expected to result in the greatest rate?
A 0.50 M H,S0,, powdered Za, 50°C.
1.0 M H,S0,, powdered Zn, 50°C.
C. 1.0 M H,SO,, block of Zn, 50°C.
D. . 1.0 M H,SO,, powdered Zn, 25°C.

17.  If all other factors were equal, what effect would a decrease in activation energy
ve on the reaction rate?
Increase the rate.
B. Decrease the rate.
C. No effect on the rate.
D. Drop the rate to zero.

18. Consider thxs reaction:
H2(x) + 12(8) —_— ZHI(g)

What happens to the potential energy and the kinetic energy as a molecule of H,
approaches a molecule of 1,? ’
A. The PE and the KE increase.

The PE and the KE decrease.

The PE increases and the KE decreases.

The PE decreases and the KE increases.

19. A solution of acid is added to a solution of base, resulting in an increase in
temperature. This result indicates that the acid-base reaction is

A. exothermic and aH is positive.
@ exothermic and aH is negative.
C. endothermic and aH is positive.

D.  endothermic and aH is negative.

20. A two-step reaction mechanism has ar least

A. one reaction intermediate and one activated complex. S

3. two reaction intermediates and one activated complex.
C one reaction intermediate and two activated complexes.
D. Two reaction intermediates and two activated complexes.

21.  The activation energy of a reaction is determined by the
pature of reactants.
temperature of reactants.
surface area of reactants.
concentration of reactants.

C.
D.
An activated complex may be described as a molecular species which is
A. long-lived and has low PE.
short-lived and has low PE.
@ short-lived and has high PE.
. long-lived and has high PE.
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‘52357 % Consider this réaction: 375 < v

- SN O
03(8) + NO@ —_—> 02(8) + NOZ(g) + 198 kJ | Tall

The energy diagram which best describes this reaction’is '~

>
0
n
o

" S . LT ) - R sty > L
Progress of Reaczon Progress of Reaction
e LT PEYLLE E Lol L . D.’ g ‘
C - lk ‘.\-’-_-
1 k vy s
¥ / ;i
| j ,
98 i / j
! /
|/ y
Progress of Reac: 2n Progress ai Reaction

Use the following diagram to answer question 24.

Progress of Reaction

24.  Consider the above potential energy diagram. The intervals which represent a H
and the activation energy of the forward reaction are
A aH is interval 1 and activation energy is interval 3.
B. aH is interval 1 and activation energy is interval 2.
. aH is interval 2 and activation energy is interval 3.
é aH is interval 2 and activation energy is interval 1.
25.  Which statement is true about the activated complex?
A. It acts as a catalyst.
B. It is a stable

It always forms products. ’ -
a It posesses more potential energy than the reatants or the products.
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Use the foﬂowmgenggy"si@gggto answer:question 26, -
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PROGRESS OF THE REACTION

26.  Which interval in the above potential energy diagram represents the 4 H value for

the reaction?
A. 1
. 2
© ;
D. 4

Use the following diagram to answer questions 27 and 28.

UNCATALYZED

CATALYZED

/o.\\

PE 20+
(kd)

Rezction Coordinate

27.  Given the above potential energy diagram for a catalyzed and uncatalyzed
reaction, the aH for the forward catalyzed reaction is

A, -20kJ
® 150
C. 5y
D. 15kJ
28.  The activation energy for the forward uncatalyzed reaction is
10 kJ
B. 15K
C. 25k
D. 30K




29 The effect of a caralystis tigif i 5

- w{B) ~—the addition-of = low’energy path for the reaction.

the removal of a high energy path. for-the reaction:~ - ]
D.  adecrease in the mnnb?r:bff‘st:ps_in a reaction mecha:;lism.. AU S
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30. Which of the following is a commdn commercial catalyst?
A. Octane.
B. Krypton. ~
%} Platinum. | .
. Hemoglobin. = -~ o ‘ .
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31.  Consider :hé“fbuowing:equaﬁd'::_,_,
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When a piece of raw potato was added to the above reaction, the reaction rate
increased dramatically. An enzyme in the potato was found to be responsible for
the increase in the reaction rate.” In this reaction, the enzyme would be referred

0 as

@ a catalyst.
B. an inhibitor.
C an activated complex.

D. a reaction intermediate.

32.  Which statement is true about what occurs after a catalyst has been added to a
system? _
A. . The forward reaction rate only will increase.
The reverse reaction rate only will increase.
The forward and reverse reactions will both increase. . -
D. The forward and reverse reaction rates will both remain unchanged.

A reaction mechanism is :
A. the order in which the chemicals are ‘mixed together.

the experimental apparatus used for a chemical reaction.
(5

(92}
(V3]

the combination of reactants used to carry out a reaction.
the series of collisions resulting in the overall reaction.

34.  Which step in a reaction mechanism determines the rate?
A.  The last step. B
B. The first step.

- The fastest step. - - -~ oo
The slowest step. o -
35.  Use the following reaction to answer this question:
A +B -—>C

D —> M :4:Nfis il L

B
C. C
D. D

AR
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36. Consider this two-su:p mcuon mechamsm S L USSP

BT Y T

Step 1 H202+I‘—->H20+IO' ,
Step 2 H202+IO‘——->H20+02+I‘
The reaction intermediate is
A. I
B. 0,

(@ 1o
D. H,0O

Use the three-step reaction mechanism below to answer questions 37 and 38.

step 1: N; + 20, —> 2NO,
step 2: '2NO; —> NO; + NO
step 3: NO; + CO —> NGO, + CO,
37. A reaction intermediate is
A. 0O,
B. NO
CcoO
NO;

38.  The overall reaction from the three steps shown above is
A. CO + NO; —> CO, + NO,
. N2-07+CO——>NO+N07+C07
é N-,+‘7O—,+CO-—>\IO-=-NO-,+CO
D. N; +0, + CO, + NO; —> NO + 2NO, + CO,

39.  For the overall reaction OCI' + I' —> OI' + CI'
the mechanism is:  Step 1 OCI' + H,0 —> HOCI + OH-
Step2 I+ HOCI —> HOI + CI
Step3 HOI +_? -—> H,0 + O

The missing particle in step 3 is

A. Ccr
. ocr
D. HOCI

40. The reacion 2A + B + C —> D takes place through the following
mechanism in which I; and I, represent reaction intermediates.

Step 1 (slow) A + B —> I
Step2 (fast) I; + A —> 1,
Step3 (fast) b, + C—>D

Increase [B].
Decrease [B].
Increase [C].

és canyouprodnceasxgmﬁcammcr&se mtherateoftheovcrallr&cnon"
B
C
D Decrease [A].



