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1. The reaction: 2NO(g) + 2H2(g) → N2(g) + 2H2O(g) 

is first-order in H2 and second-order in NO. For concentrations in mol · L-1 and time in seconds, the rate constant has units 
(a) L-2 · mol2




(b) L2 · mol-2 · s-1
(c) L · mol-1 · s-1 



(d) L2 · mol-1 · s-1
(e) s-1
2. The rate at which hydrogen is used in the reaction

N2(g) + 3H2(g) → 2NH3(g)

is 1.72 mol H2 · L-1 · h-1. What is the rate of formation of ammonia?

(a) 1.72 mol NH3 · L-1 · h-1
(b) 1.15 mol NH3 · L-1 · h-1
(c) 0.57 mol NH3 · L-1 · h-1
(d) 2.58 mol NH3 · L-1 · h-1
(e) 0.86 mol NH3 · L-1 · h-1
3. The rate of formation of oxygen in the reaction 

2N2O5 (g) → 4NO2(g) + O2(g)

(a) 4.56 mol NO2 · L-1 · s-1
(b) 2.28 mol NO2 · L-1 · s-1
(c) 0.57 mol NO2 · L-1 · s-1
(d) 1.14 mol NO2 · L-1 · s-1
(e) 9.12 mol NO2 · L-1 · s-1
4. For the reaction below 

2N2O5 (g) → 4NO2(g) + O2(g)

the initial rate = k[NO2]∘ 2. For concentrations in mol · L-1 and time in s, the units of the rate constant k are

(a) mol2 ·L-2 · s-1



(b) s-1 
(c) mol ·L-1 · s-1



(d) L · mol-1 · s-1
(e) L2 · mol-2 · s-1
5. Consider the following reaction 

2N2O(g) → 2N2(g) + O2(g)

The rate of decomposition of N2O = k[N2O].

For an initial concentration of N2O of 0.50 M, calculate the concentration of N2O remaining after 2 min if k = 3.4 × 10-3 s-1.

(a) 0.50 M




(b) 0.33 M

(c) 0.17 M




(d) 0.0042 M 
(e) 0.19 M 

6. Consider the following reaction

2N2O5(g) → 4NO2(g) + O2(g)

The rate of decomposition of N2O5 = k[N2O5].

If the initial concentration of N2O5 is 0.80 M, what is the concentration after 2 half-lives?

(a) 0.60 M




(b) 0.55 M

(c) 0.10 M




(d) 0.20 M 
(e) The rate constant, k, is required for the calculation.

7. Consider the following reaction

2N2O5(g) → 4NO2(g) + O2(g)

The rate of decomposition of N2O5 = k[N2O5].

If the k = 5.2 × 10-3 s-1 at 65∘C, calculate the time for the concentration to fall to one-fourth its initial value.

(a) 266 s




(b) 399 s
(c) 532 s




(d) 66.5 s 
(e) 133 s

8. The reaction:
  2NO(g) + Br2(g) → 2NOBr(g)
is second-order in NO and first-order in Br2. If the initial concentrations of NO and Br2 are 0.0200 M and 0.0100 M, respectively, the rate after 50% of the Br2 has reacted is what percent of the initial rate?

(a) 37.5%




(b) 12.5%
(c) 18.8%




(d) 2.5%

(e) 50.0%

9. The reaction:
  2ClO2(g) + F2(g) → 2FClO2(g)
is first-order in both ClO2 and F2. Starting with equal concentrations of ClO2 and F2, the rate after 25% of the F2 has reacted is what percent of the initial rate?

(a) 12.5%




(b) 37.5%
(c) 28.1%




(d) 18.8%

(e) 75.0%

10. The reaction:   2NO2(g) + 2H2(g) → N2(g) + 2H2O(g)
is first-order in H2 and second-order in NO. Starting with equal concentrations of H2 and NO, the rate after 50% of the H2 has reacted is what percent of the initial rate?

(a)12.5%




(b) 25.0%
(c) 37.5%




(d) 18.8%

(e) 50.0%

11. If the rate of reaction increases by a factor of 2.3 when the concentration of reactant increases by a factor of 1.5, the order of the reaction with respect to this reactant is 

(a) 3





(b) 1.5
(c) 1





(d) 2

(e) 4

12. For the first-order reaction:
  2N2O(g) → 2NO(g) + O2(g)    
the rate constant is 3.4 s-1 at 1050 K. Calculate the percent N2O remaining after one second.

(a) 3.3%




(b) 30%
(c) 87%




(d) 20%

(e) 66%

13. For the first-order reaction:
  2N2O(g) → 2NO(g) + O2(g)    
the rate law is k[N2O]. If the half-time for the reaction is 910 ms at 1000K, the rate constant is

(a) 0.76 s-1




(b) 1.1 s-1

(c) 0.69 s-1




(d) 0.32 s-1

(e) cannot calculate since the initial concentration is not given.
14. For the reaction:    2A + B → products determine the overall order of the reaction 

given the following data: 

(a) 0





(b) 1

(c) 3





(d) 2

(e) 1.5

	                             Initial concentrations, M
	Initial rate

(mol · L-1 · s-1)

	A
	B
	

	0.10
	0.10
	2.0 x 10-2

	0.20
	0.10
	8.0 x 10-2

	0.30
	0.10
	1.8 x 10-1

	0.20
	0.20
	8.0 x 10-2

	0.30
	0.30
	1.8 x 10-1


15. For the reaction:  cyclopropane ⟶ propene

a plot of ln[cyclopropane] versus time (in seconds) gives a straight line with slope = —2.8 x 10-4 s-1 at 500°C. The rate constant for this reaction is

(a) 1.7 x 10-2 s-1



(b) 6.4 x 10-4 s-1

(c) 1.2 x 10-4 s-1



(d) 2.8 x 10-4 s-1

(e) it is impossible to get a negative slope.
16. For a certain first-order reaction the rate constant is 0.92 s-1. What percent of reactant remains after five half-lives? 
(a) 75%




(b) 50%
(c) 3%





(d) 25%

(e) 6%
17. The dimerization of butadiene: 2C4H6(g) → C8H12(g)

follows the rate law, R = k[C4H6]2. If the rate constant at 200°C is 0.014 L ·mol-1 · s-1, calculate the time required for dimerization of 90% of the butadiene for an initial concentration of butadiene of 0.10 M. 
(a) 160 s




(b) 6.4 s
(c) 6400 s




(d) 79 s 
(e) 50 s

18. For the reaction:  A → products 

the following data was obtained: 
	[A]initial, M
	0.0050
	0.010
	0.020
	0.040

	T1/2, s
	370
	185
	93
	46



The order of the reaction and the rate constant, respectively, are 

(a) 1, 2.7 x 10-5 s-1



(b) 2, 1.9 L • mol-1 • s-1


(c) 1, 1.9 x 10-3 s-1



(d) 2, 0.54 L • mol-1 • s-1

(e) 2, 3.7 x 104 L • mol-1 • s-1
19. For the reaction: C6H5Br(aq) + OH–(aq) → C2H​5OH(aq) + Br–(aq) 
a plot of ln(k) versus l/T gives a straight line with a slope equal to —1.07 x 104 K. The activation energy for the reaction is 

(a) 3.0 kJ • mol-1



(b) 205 kJ •mol-1
(c) 1.3 kJ • mol-1



(d) 89 kJ • mol-1 
(e) 25 kJ • mol-1
20. The rate of the reaction: 2H2 + O2 → 2H2O is equal to k[H2]2[H2O] under certain

conditions. The rate equation is 

(a) zero order



(b) first order
(c) second order



(d) third order
(e) incorrect because of the stoichiometry.
21. Which of the following is least likely to increase the speed of the following reaction: 
AgCl(s) + 2CN-(aq)  Ag(CN)2-(aq) + Cl-(aq)

→
(a) grind the AgCl(s) fine.
(b) increase the CN- concentration.
(c) add more water.
(d) warm the mixture.
(e) agitate the mixture.

22. Which of the following factors would not be expected to influence the rate of reaction between two gas molecule A and B? 
(a) the sizes of A and B.
(b) the concentrations of A and B.
(c) ∆G° for the reaction
(d) the temperature of the gas.
(e) The molecular weights of A and B.
23. The progress of a typical reaction is shown below.


In these terms:
(a) To form the activated complex reactants must collide with energy of at least (B-A).
(b) All reactant collisions with energy of at least (B-A) result in product formation.
(c) All product collisions with energy of at least (b-C) result in reactant formation.
(d) The energy of activation is C-A.
(e) ∆H of the forward reaction is B-C.
24. A certain reaction can be described by means of the reaction barrier sketched below:

In terms of the above select the one wrong answer: 
(a) the forward reaction is exothermic.
(b) a catalyst would speed the forward reaction more than the backward reaction.
(c) the forward reaction has a definite energy of activation.
(d) the backward reaction has a greater energy of activation than the forward reaction.
(e) the formation of the activated complex is endothermic.

25. The rate constant for the gas phase reaction:

2NO + O2 → 2NO2

is found to be: Rate = k[O2][NO]2

Which of the following mechanisms is consistent with this rate law?

(a) 
NO + O2 → NO2 + O


slow


NO + O →  NO2 


fast

 (b)
NO + O2 ⟷ NO3


rapid equilibrium

NO3 + O2 →  NO2 + O3

slow

NO + O3 →  NO2 + O2


fast

(c)
NO + O2 ⟷ NO3


rapid equilibrium

NO3 + NO →  2NO2


slow

(d)
2NO3 →  N2O2 


slow

N2O2 + O3 →  NO2 + O2

fast

(e)
NO + 2O2  →  NO2 + O3
 
slow

NO + O3 →  NO2 + O2


fast
