Reaction Kinetics Test (Pro. 04)

Name:  _____________________








Date:  ______________________

Part I:  Multiple Choice – Select the best answer for each question by selecting ONE 

  
        letter on the bubble form

.

1.



[image: image1.png]Consider the following reaction involving 1.0g of powdered zinc:

Zagy + 2HCljgy) = ZnClyyy + Hyy)
ta | Tempentue | Concenrtion
o c) of HCl
1 w0 30
0 30
a0 60

The rates,in order of fastest 1o slowest, are

A 123
B 213
c o312
D.











2.

[image: image2.png]Increasing the temperature of a reaction increases the reaction rate by

1| increasing frequency of collisions

| increasing the inetic energy of collision

. | decreasing the potential energy of ollision

Lonly
Land 1l only
1 and 11 nly
1, Wand 1L

onEs




3.

[image: image3.png]What is the relationship between the activation energy and the rate of a reaction?

When the activation energy is high, the rate of reaction is st
When the activation energy s low, the rate of reaction i slow.
When the activation energy s high, the rate of eaction is slow
There s no relationship between activation energy and rate of reaction.

onE»>




4.

[image: image4.png]Consider the following potential energy diagram for a reversible reaction:

PE
()

Progress of the reaction

Which of the following describes the system above?

coction | Activation Enersy H
React ) )
N 10 20
B e 10 30
c orvard w 0
.| forvand E) 30





5.

[image: image5.png]Consider the following reaction occurring in an open container.

€aC0,,, + 2HCI

) > CaCly) + H,0,, + COy

The reaction rate coukd b calculted by using which of the Following?

A actngein [a]
B decrease in pH value

D, a decrease in he mass of the system




6.

[image: image6.png]Which of the following does not affect both homoge
reaction rles?

neous and helerogeneous

A addition of acatalyst
B. change in temperature
€. change in surface area
D. change in concentration




7.

[image: image7.png]How do KE and PE chan;

as reactant particles collide with each other?

K v
A increases increases
B incraases decreases
c decreases incraases
D. decreases decreases





8.

[image: image8.png]Consider the following poential energy diagrarm for a reaction:

P
i

Progress of he reaction

Which of the following represents he correct activation energies?

Torvard Catalyzed | Revene Uncatalyzed
L E,
A a0k 1ok
B S0k a0k
0ks S0k
D 0ks 160ks





9.

[image: image9.png]Consider the following reaction:
NoHyg + 2303, = Nog + 40,
In 5.0 seconds, 0.0l of H,0 is consumed. The rate of production of N s

A 155107 molfs
B30 % 107 molfs
€60 %107 molfs
D. 15 %107 molfs




10.

[image: image10.png]Consider the following reaction:

Wiey0yy, + €O = e 0y, + COy,y + 46K

Which of the following would cause the rate of the reaction to increase?)

A, remaving the Fe 0,
B. decreasing the emperature
€. increasing the surface arca of Fe,0;

D.. increasing the volume of the reaction vessel




11.

[image: image11.png]What happens Lo th
acatalystis added o a reaction?

activation energy and AH when

Adtivation Energy

AH

remains the same

decreases

remains the same

decreases

decreases





12.

[image: image12.png]Consider the following potential energy diagram for a reaction:

w0
P
150
150 |-

P

)

Progress of the reaction

‘Whatis the value of AH for tis reaction?
A -1k
B 30K
[OR ]

D 4120kl




13.

[image: image13.png]Which of the following could be used to describe the rate of a reaction?

A _chnge in ime
“hange in concentration

change in mass
B —chungeinmass

“hange in concentraion

change in concentration
hange in time

in concentration
nge Th mass




14.

[image: image14.png]As an activated complex changes into products, what changes occur in the:

chemical bonds of the activaled complex and the PE of the system?

Bonds [
Al tom incrases
B[ om decrees
R incrases
o [ ek decrees





15.

[image: image15.png]Consider the following reaction mechanism:

St 1 NOCI— NO + €I

sep2 NOC+ €1 NO + Cl

Identify the reaction intermedite

A Q
B q,
€ No

D. NOCl




16.

[image: image16.png]‘Which of the following reactions would be slowest at room lemperature?

A
B

Zag, + Sy - 708,

Cuyy +202N0y,) = CulNOy ) + 20e,
PO(NO; ) + 2Kl > Pl + 2KNOy,
HC,HOy ) + KOH,

) = KCHOy )+ H,0,




17.

[image: image17.png]Consider the following experimental resuls:

Which facior would account for

A
B
o
D.

Experiment |

Experiment2

Reactants

Kl + MO,

MO,

o + HC0

Temperature

we

Qe

Concentration

0.5M solutions

LOM solutions

Rates

Fast

Slow

the aste reaction rae in Experiment 17





18.

[image: image18.png]Consider the reaction:
CsHigy) + 8Oy > SCOy, +6H,0y)

Which of the following explains, I terms of colisin theory. why this reaction

cccurs in more than one siep?

A alow Caltyy concentration

B. low lemperature of eaclant mixture

. low probability of a multi-particle collision

D, partiles collide with insulfcient Kinetc enerzy




19.


[image: image19.png]‘What happens to the PE a

isformed?
o [T

€| deomwes | deeras

D, [ deorewes | inerewes

and KE of the reactant particles as the activated complex





20.

[image: image20.png]Consider the following reaction mechanism:

Sent @, -0
sep2 | CHCI + €1 = HQ + CCly
sep3 ca, +a-ca,

‘Which ofthe following is  reactant n the overal reaction?

A @
B. HCI
c c





21.

[image: image21.png]Given the reaction:
CaC0,, + 2HCY ) - CaCly,) + HO, + €Oy, + heat

‘Which of the following will cause the reaction rae 10 increase?)

A, increasing pressure
B, decreasing prossure

€. increasing lemperature.
D. decreasing lemperature




22.

[image: image22.png]Consider the following PE di

Progress of the reaction

‘Whatis the activation ener.

for the reverse reaction?

A 60l
B 20K
Co0k

D460 kI




23.

[image: image23.png]Consider the following reaction:

€OCL ) = €O+ Cly,

‘Which of the following could he used to defermine reaction raie in closed system?

A adecreuse in gas prossure
B. un increase in gas pressure

€. udecreuse i the mass of the
D. anincrease in the mass of the system





24.

[image: image24.png]Which of the following reactions is endothermic?

A CHygy + 20y, COy + 2H,0,, + 8903k
B 2NayOy, + 2H,0,, — 870K - 4NaOH,,,, + 0.

) + O
C. Ca0, + 10, > CalOH), A= 65211
D. Ca0, + 3y, = CaCy + €O,y AH = 4464810




25.

[image: image25.png]‘Which of the following could result in an increase in reaction rate’

A anincrease in the aetivation encrgy
B, anincrease inthe reaction enthalpy

. an increase in the frequency of collsions

D, an inerease in the potential energy of he activated complex




26.

[image: image26.png]Consider the following reaction mechanism and overall reaction:
$0,, + NO, o NOy,
NOy, " No 4 o
0, + 0, - o

30, - 0y

‘Whatis the catalystin his mechanism?

Aoy
B NO,
. No,

D. sunlight




27.

[image: image27.png]Consider the following factors:

1. reactant particles collide

11, sufficient kinetic energy is present
111 a favourable geometry exists

IV. catalysts are present

Which combination of the above factors is required for all successful collisions?

A Tonly

B Ilandlll only
C. L Iland HHl only
D. LI Ml and IV




28.

[image: image28.png]Consider the following reaction:

Hy, +

“The activation energy for the formation of HI is 167 kJ and for the decomposition of HI is 130 kI
“The reaction for the formatian of HI is

exothermic and the AH = 28 kI

exothermic and the AH = +28 kI
endothermic and the AH ki

A
B,
c
D. endothermic and the AH = +28 kI




29.

[image: image29.png]When a collision occurs between two reactant species which possess between them the
minimum kinetic energy. called activation enerzy. a product does not always form,
‘This may be a result of

A, low temperature.
B, small surface area.
€. low concentrations.
D. unfavourable geometry.




30.

[image: image30.png]The changes in PE and KE, as reactant molecules approach

KE

KE

PE

B

KE

KE

ach other, can be represented by

PE




Part II:  Written Section – show all work/calculations (including the correct number of 

significant digits)  leading to the final answer to receive full marks. 

1.

[image: image31.png]Consider the following proposed reaction mechanism:

Fe™ 4 H,0; - Febl

FeH,0;" — FeOH™ + HO

HO + H,0; — H0 + HO,

Sepd

FeOH™ + HO, — Fe™* + Hy0 + 0,

reaction.




(1 mark)
[image: image32.png]b) Define the term catalyst and identify a catalyst in the shove mechanism.

Definition

Caalyst:




2.

[image: image33.png]Consider the reaction:

2H,0) = Wy + Oy

seconds will it ke

“The rate of production of Oy is 1.2 x 102 mols . How ma
1o decompose 100.0g H,0 7




3.

[image: image34.png]Consider the following reaction mechanism:

sepl NOy, + Oy, = NOy,  slow

sn2 | NOy + NO,) - 2NOy

tion i excthermic. Skelch a PE dia
y changes hat cecur as the re

The overal et xes elow 1o

ram on the
tion lakes place.

descibe the eni

o
@)

Progress of he reaction





4.

[image: image35.png]Consider the following PE diagram for the uncatalyzed decomposition of hydrogen

peroxide:

PE
)

) On the PE diagram, sketch a curve for the catalyzed decomposition of H

+0,

0 = 20 + Oy

Progress of the reaction

o mark)

b) Compare the AH of the catalyzed and uncatalyzed reactions. (1 mark)





5.  Which factor could be responsible for causing the change in particle distribution from 

      graph #1 to graph #2?  (1 mark)











______________________________________

b)   Explain why the minimum number of collisions to make products is 


       different for the catalyzed reaction.		                             (1 mark)





What happens to the potential and kinetic energy of particles after they bounce off of each other in an unsuccessful reaction?





Fraction of molecules





Graph #2





Graph #1





K.E





Min K.E needed for a reaction to occur.








