Kinetics Multiple Choice Provincial Exam Practice

- Which of the following could not be units for reaction rate?

A. sec”

B. g/mL
C. M/min
D. °C/hour
Al

B.2

C.3

D.4
3.

Consider the reaction:

2Al(s) + 3CuCl,(ag) — 2AICl,(ag) + 3Cu(s)
What is the rate of Al consumption in mol/min if 0.98g Cu are produced in 2.5 minutes?

4.1x 10 mol/min
6.2 % 107 mol/min
9.3 % 107 mol/min
3.9 x 107 mol /min
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Consider the following reaction:

2Al(s) + 3CuCl, (aq) — 3Cu(s) + 2AIC], (aq)
If 0.56g Cu is produced in 1.0 minute, what mass of Al is used up in 20.0 seconds?

0.053g
0.12g
0.16g
0.37g
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2.

Which of the following represents the typical mathematical relationship between
reaction rate and time?

A. B.
Rate Rale
Time _‘ Time
C D.
Rate Rale
Time i T ’I'lme_
Al
B.2
C.3
D.4
5.

Consider the following reaction:
CH,COOH (aq) + NaHCO,{s) — NaCH,COO(aq) + CO,{g) + H,0(()
Which cf the following properties could best be used to measure the reaction rate?

A. the volume of CO,

the volume of H,0

the mass of CH,COOH

the surface area of NaHCO,
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6.

Which of Lhe following describes what happens to the KE and PE as an activated complex
forms products?

KE i PE
A. decreases ncreases ]
B. B _decreases decreases
(&5 increases increases
D. increases decreases
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8.

Consider the following reaction:

7.

Zn(s) + 2HCl(aq) — ZnCl,(ag) + H,(g)
Consider the reaction:

In two different experiments, equal moles of Zn and equal votumes of HCI are reacted

ZnS(s) + H,S0, (aq) + 2102 @) — ZnSO4(aq) + S(s) + HZO(f) After 2 minules, the volume of H, produced is recorded as follows:
What would increase the fraction of successful collisions? Valme H,
Zn Temp [HC)] {mL)
I increasing temperature Experiment | strip 10°C 10.0M 10.6
i increasing surface area of ZnS Experimeni2 | powdered 15°C oM 73
m increasing [H,S0,] Which of the following factors explains why the rate in Experiment 1 is different than the rale in
Experiment 22
v adding a suitable catalyst
A. [HC
A. landIonly B. temperature
B. TandIVonly C. nature of reactants
C. Tland Il only D e
D. LILIIand IV
Al
Al B.2
B.2 C.3
C.3 D.4
D.4
9. 10.
Which of the following would have a positive value for AH? Consider Lhe following two reactions occurring under the same conditions:
1. | the evaporation of water 1 C,H,CI(¢) » CH,(g) + HCI(g) E, = 254k}
1L | the burning of a match n C,H;Br(€) - C,H, (g) + HBr(g) E, = 219kJ
| . | the explosive reaction between H, and O, Which of the following is correct?
V. | & chemical cold pack A. Reaction [ is faster because it has a higher E,.
A. Ilonly B. Reaction IT is faster because it has a lower E,,.
B. IV only C. Reaclion is slower because it is exothermic.
C. TandIV D. Reaction II is slower because it is endothermic.
D. IandIII
Al Al
B.2
B.2
C.3
C.3 D4
D.4 )



11. 12.

. Use the following dingram to answer questions 6 and 7.
Consider the following PE diagram:

PE
)
Progress of the reaction
Progress of the reaction
Which of the following are the values for the activation energy (E,) and change in enthalpy (AH)
Which of the following is true for the forward reaction? for the reverse reaction?
AH E, (kJ) E, (k1) AH (K1)
A. 300 -50
A. -150 300
— B. 150 +50
B. -150 600
] C. 100 =50
C. +150 300 D. 100 +50
D. +150 600
Al
Al B.2
B.2 C.3
C.3 D.4
D.4
13. 14.
Consider the following PE diagram: An uncatalyzed reaction has the following values for E, :
E(orwra) = 250K
300 : i‘\ E o ovens) = 100K
PE = = b} \ If a catalyst is added to the reaction, which of the following values could be correct?
k) 209 - -
Ea(forwud) (kJ) Eﬂ(revme) (kJ) AH(rnrwald) (kJ)
100 A. 50 200 -150
Progress of the reaction
gress of actiol a - = 1150
Which of the following is true for the reverse reaction? c 200 50 ~150 ]
] , : D. 200 50 +150
A. catalyzed -50kJ
B. | catalyzed +50k) 150k7 g- ;
C. uncatalyzed —50KkJ 100kJ C.3
D. | uncatalyzed +50k] 150K D.4
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15.

Consider the following PE diagram for a reversible reaction:

16.

Which of the following represents Lhe value for the activalion enetgy of the forward reaction in an

equilibrium system?
500 e —
A Bt prward) = Boreverse) + (AH)
400 s B.  Egomant) = Bafreverse) — (AH)
ﬁ% C. Ea( Jorward) = (AH) - Ea(rrmse)
T30 D. En(/wwani) == (AH) - En(mme)
200 Al
—»
Progress of the reaction B.2
C.3
Which of the following correctly cotresponds to the diagram above? D.4
PE of activated complex (kJ) Efrever) (K1) AH ) (K1)
A. 150 200 +50
B. 200 150 -50
C. 450 150 +50
D. 450 300 +50
Al
B.2
C.3
D.4
17. 18.
Consider the following reaction: Step I: 2NO — N,0, (fast)
n
n Step 2: N,0, +H, - N,0 + H,0 (stow
Br—C/\ © oo - B+ Sc—oH p e i 2 (_).
W H Hoy Step 3: NO+H; 5N, + H,0  (fast)
Which of the following could be true of the activaled complex?
Stiucture || PEGelaniyeo'reactants) Increasing the concenlration of which of the following substances would cause the grealest increase
" 2- in the reaction rate?
A|octcs| | = ‘o,
H H B. NO
- C NO
H D. H,0
B I [
Br—C— OH wer
/ N\
i Al
" b B.2
. e C.3
— — igher
i /L\ [ D.4
W
H =
D Br— é —OH higher
Won
Al
B.2
C.3
D.4



20.

19.
Step | NO + 02 — OONO
Step 1: 2NO — N,O, (fast)
Step2 + OONO — 2NO,
Step 2: N,O, + H, — N,O + H,O (slow)
Ovenall 2NO + O, — 2NO,
Step 3: N,O + H, - N, + H,O (fast)
Which of the following are products in the overall reaction? What substance is missing in Step 2?
1 N,
A,
11 N,O, .
I N,0 c.
D. OONO
v H,0
A. Tandll only Al
B. land IV only B.2
C. Iland IIl only C.3
D. Il and IV only D.4
Al
B.2
C.3
D.4
21, 22.
- ol — T Consider the following reaction mechanism:
Step 1 NO + O, —» OONO
= —_— Step Iz C,H¢Hpl — CHHg* + 17
Step 2 + OONO — 2NO, Son | CHpr r o o [Pet]
Overll 2NO + O, — 2NO, Operall C,HHgl + CI~ — C,H;HgCl + I~

n . . Identify Particl d Lion inte diale from the abo ism,
‘Which of the following substances could represent an activated complex o ey o e ORI ey T

from Te—nioi\f_-n:ichamsm? Particle 1 Inﬁe:ﬁ:;fir;w
Activared Complex A C,H Hg" C,HsHgl
A 0, B. C,H,Hgl C,H;Hg"
B. NO C C,H;HgCl -
C. NOZ D. C,HHgC) C,HHg"
D. N,0,
Al
Al B.2
C.3
B.2 D.4
C.3 5
D.4






