MTTC Chemistry Review Test  15  : Kinetics

Name

MUL TIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

1) The following reaction is second order in [A] and the rate constant is 0.039 M-1s-1:

A ( B

The concentration of A was 0.30 M at 23s. The initial concentration of A was, __M


A) 3.7
B) 1.2 x 10-2
C) 0.27
D) 0.41

E) 2.4

2) The kinetics of the reaction below were studied and it was determined that the reaction rate increased by a


factor of 9 when the concentration of B was tripled. The reaction is
order in B.

A + B ( P

A) zero

B) first

C) second

D) third

E) one-half

The peroxydisulfate ion (S2082-) reacts with the iodide ion in aqueous solution via the reaction:

S2082-(aq) + 3I- (  2S04 (aq) +  I3- (aq)

An aqueous solution containing 0.050 M of  S2082- ion and 0.072 M of  I-- is prepared, and the progress of the reaction followed by measuring [I-]. The data obtained is given in the table below.

Time (s) [I-] (M)

0                    400          800         1200         1600 

0.072            0.057      0.046        0.037       0.029

3) The concentration of S2082-  remaining at 400 s is

M.

A) +0.015

B) +0.045

C) -0.007

D) +0.057

E) +0.035

4) The overall order of a reaction is 2. The units of the rate constant for the reaction are

A) 1/M

B) 1/ s

C) s/M2
D) M-1s-1
E) M/s

5) The rate of a reaction depends on

A) collision orientation

B) collision frequency

C) collision energy

D) all of the above

E) none of the above

6) As the temperature of a reaction is increased, the rate of the reaction increases because the

A) reactant molecules collide with greater energy per collision

B) reactant molecules collide less frequently and with greater energy per collision

C) activation energy is lowered

D) reactant molecules collide less frequently

E) reactant molecules collide more frequently with less energy per collision

7) The rate law of the overall reaction

A  +  B  (  C

is rate = k[A]2. Which of the following will not increase the rate of the reaction?

A) increasing the concentration of reactant A

B) increasing the concentration of reactant B

C) adding a catalyst for the reaction

D) increasing the temperature of the reaction

E) All of these will increase the rate.

The data in the table below were obtained for the reaction:

A  +   B  (       P

	Experiment
	
	
	Initial Rate

	Number
	[A] (M)
	[B] (M)
	(M/ s)

	1
	0.273
	0.763
	2.83

	2
	0.273
	1.526
	2.83

	3
	0.819
	0.763
	25.47


8) The order of the reaction in B is

A) 1

B)2

C)3

D)4

E) 0

9) The isomerization of methylisonitrile to acetonitrile

CH3NC(g)  (  CH3CN (g)

is first order in CH3NC. The rate constant for the reaction is 9.45 x 10-5 s-1 at 478 K. The half-life of the

reaction when the initial [CH3NC] is 0.030 M is
s.


A) 7.33 x 103
B) 1.06 x 104
C) 5.29 x 103
D) 3.53E x 105
E) 1.36 x 10-4
10) The enzyme nitrogenase converts

A) ammonia, urea

B) nitrogen, ammonia

C) nitrogen oxides, N2 and 02
D) nitroglycerine, nitric acid, and glycerine

E) CO and unburned hydrocarbons, H2O and CO2
into

11) Nitrogen fixation is a difficult process because

A) nitrogen is very unreactive, largely due to its triple bond

B) there is so little nitrogen in the atmosphere

C) of the extreme toxicity of nitrogen

D) nitrogen exists in the atmosphere primarily as its oxides which are very unreactive

E) of the high polarity of nitrogen molecules preventing them from dissolving in biological fluids, such as

those inside cells

12) The initial concentration of reactant in a first-order reaction is 0.27 M. The rate constant for the reaction is


0.75 s-l. What is the concentration (mol/L) of reactant after 1.5 s?


A) 3.8
B) 2.0 x 10-2
C) 8.8 x 10-2
D) 1.7
E) 0.135

13) A burning splint will burn more vigorously in pure oxygen than in air because


A) oxygen is a reactant in combustion and the concentration of oxygen is higher in pure oxygen than it is in

air.

B) nitrogen is a reactant in combustion and its low concentration in pure oxygen catalyzes the combustion. 

C) nitrogen is a product of combustion and the system reaches equilibrium at a lower temperature.

D) oxygen is a catalyst for combustion.

E) oxygen is a product of combustion.

14) A catalyst can increase the rate of a reaction

A) by lowering the overall activation energy (Ea) of the reaction

B) by providing an alternative pathway with a lower activation energy

C) by changing the value of the frequency factor (A)

D) by lowering the activation energy of the reverse reaction

E) All of these are ways that a catalyst might act to increase the rate of reaction.

15) The rate of disappearance of HBr in the gas phase reaction

2HBr (g)  (  H2 (g) + Br2 (g)

is 0.301 M s-1 at 1500C. The rate of appearance of Br2 is

Ms-l.


D) 0.602

E) 0.151

A) 1.66

B) 0.549

C) 0.0906

16) Of the following,
will lower the activation energy for a reaction.

A) increasing the concentrations of reactants

B) adding a catalyst for the reaction

C) raising the temperature of the reaction

D) removing products as the reaction proceeds

E) increasing the pressure

17) The half-life of a first-order reaction is 13 min. If the initial concentration of reactant is 0.085 M, it takes


min for it to decrease to 0.055 M.

A) 8.2

B) 3.6

C) 11

D) 0.048

E) 8.4

3

18) The half-life of a first-order reaction

A) is constant

B) can be calculated from the reaction rate constant

C) does not depend on the initial reactant concentration

D) is the time necessary for the reactant concentration to drop to half its original value E) All of the above are correct.

The data in the table below were obtained for the reaction:

A  + B  (  P

	Experiment
	
	
	Initial Rate

	Number
	[A] (M)
	[B] (M)
	(M/ s)

	1
	0.273
	0.763
	2.83

	2
	0.273
	1.526
	2.83

	3
	0.819
	0.763
	25.47


19) The overall order of the reaction is

A) 1

B)2

C)3

0)4

E) 0

20) A reaction was found to be second order in carbon monoxide concentration. The rate of the reaction​


if the [CO] is doubled, with everything else kept the same.

A) increases by a factor of 4

B) triples

C) is reduced by a factor of 2.

D) remains unchanged

E) doubles

Answer Key Testname: M13.TST

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

1) D 2) C 3) B 4) D 5) D 6) A 7) B 8) E

9) A

10) B 

11) A 

12) C 

13) A

14) B 15) E 16) B

17) A

18) E 19) B 20) A

