Kinetics Past Paper Questions
Multiple Choice
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Extended Answer
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The order of a reactant in a reaction

can only be obtained by experiment

determines the speed of the overall reaction

s determined by the stoichiometry involved

s the sequence of steps in the reaction mechanism.
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In a chemical reaction the rate is doubled for every 10°C rise in temperature. When
the temperature is increased from 20°C to 60°C, the rate of the reaction will become
faster by a factor of

3
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P+2QR+S AG® =+10kJ mol !

Which of the following can not be deduced from the above information?
Order of the reaction

Position of equilibrium

Feasibility of the reaction
Stoichiometry of the reaction
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"The results of experiments on the alkaline hydrolysis of 2-iodobutane, CH;CHIC,Hs, are shown in
the table belov.

“The equation for the hydrolysis is

CH,CHICH(§) + OH(aq) - CH,CHOH)CH@) + T(aq)

Experiment | [CH.CHIC;Hl/mol I | [OHV/molI" | Initial Rate/mol s
1 010 010 14x 10
2 020 020 20% 10"
3 030 010 +1x107

(@) Determine the order of reaction with respect to
() CH,CHIC,H,
(i) OH.

(5) Using your answers to part (a):
(i) write the rate equation for the reaction;

(i) caleulate a value for the rate constant, k, including the appropriate units.
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A kinetics study was carried out on the reaction between a haloalkane, C,H,Br, and aqueous sodium
hydroside.

CyH,Br + NaOH — C,H,OH + NaBr

“The following results were obtained.

[C:HBr)/mol ™ | [NaOHJ/molT" | Initial Rate/mol I's™
80x 10 010 015
16% 107 010 030
16% 107 020 030
32x 107 040 060

(a) What is the order of reaction with respect to
(i) the haloalkane

(i) the sodium hydroside?
(B) Write the rate equation for the reaction,

(e)  Caleulate a value for the rate constant, k, including the appropriate units.
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Chloride dioxide, ClO,, is used in water sterilisation.
An experiment was carried out to determine the kinetics for the reaction

between chlorine dioxide and hydroxide ions.

200,(aq) + 20H(aq) — ClO,(aq) + CIO;(aq) + H0()

Under certain conditions the following results were obtained.

Initial rate (mol I"'s™)

[ClO,] (mol ™) [OH] (mol ™)
600 107 300 107 248x 102
1-20 <10 300 107 9:92x 102
1-20 <10 900 102 2:98x10”"

(i) Determine the order of reaction with respect to:

® ao,
®) OH
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(ii) Write the overall rate equation for the reaction.

(iif) Calculate the value for the rate constant, k, including the
appropriate units.
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At 1000°C, nitric oxide can combine with hydrogen.
2MN0(g) + 2Hy(g) — Ny + 2H,0(e)

‘The rate of the above reaction was monitored at different concentrations of
NO(g) and Hy(g). The results are shown in the table.

Experiment | [NOJmolt" | [Hjmoll" | nitital rate/ moll"'s*
1 400x10° | 100x107 120 %107
2 800x10° | 100x10° 480x10°
3 800x10° | 400x107 19210

(a) Determine the order of the reaction with respect to:

(i) NO(g);

(i) Hye).

(b) Write the overall rate equation for the reaction.

() Calculate a value for the rate constant, k, including the appropriate
units.
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"The order of a reaction

A
B

c

can only be obtained by experiment

determines the speed of the overall
reaction

is determined by the stoichiometry
involved

is the sequence of steps in the reaction
‘mechanism.
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A suggested mechanism for the reaction
X +Y XY

is a two-step process

X+Y 5 XY (slow)

XY + X - X, (fast)

This mechanism is consistent with. the rate
cquation,

A e =KXY]

B e = KXY]

C  rate = KIXP[Y]

D rae = KXJXY]
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For the reaction
A+28—C

the rate equation is

rate = k[A[B]%.

Which of the following could be a possible mechanism for this reaction?
A A+B—X  (fast)

X+A+B— C (slow)
B A+2—X (slow)
X+A—C  (fast)
C 2A+B—X (slow)
X+B—C  (fast)

D 2A+B—X (fast)
X+B—C  (slow)
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For the reaction

A+B—C
the following data were obtained.
i Initial concentration | Initial concentration | Initial rate of formation
Experiment Oof A (mol ™) of B (moll™) of C (moll's™)
1 01 01 005
2 02 01 005
3 01 02 X
Given that the rate equation is
Rate = k[B]?
the value of X will be
A 005
B 010
c ot
D 020,
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The rate equation for the reaction between nitrogen monoxide and chlorine is
rate = kINOJ[CL,]

The units for the rate constant, k, in this reaction are

A s

B moll's”
C  mol's™
D Emol?s™.




