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1. 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 at which nitrogen is used?

(a) 0.86 mol N2 · L-1 · h-1
(b) 1.72 mol N2 · L-1 · h-1
(c) 5.16 mol N2 · L-1 · h-1
(d) 2.58 mol N2 · L-1 · h-1
(e) 0.57 mol N2 · L-1 · h-1
2. The rate of formation of oxygen in the reaction 

2N2O5 (g) → 4NO2(g) + O2(g)

is 2.28 mol O2 • L-1 • s-1. What is the rate at which N2O5 is used?

(a) 2.28 mol N2O5 · L-1 · s-1
(b) 1.14 mol N2O5 · L-1 · s-1
(c) 4.56 mol N2O5 · L-1 · s-1
(d) 0.57 mol N2O5 · L-1 · s-1
(e) 9.12 mol N2O5 · L-1 · s-1
3. A compound decomposes with a half-life of 8.0 s and the latter is independent of the concentration. How much time elapses for the concentration of the compound to decrease to one-sixteenth of its initial concentration?

(a) 32 s
(b) 24 s
(c) 40 s
(d) 14 s
(e) 20 s
4. For the first-order reaction:
2N2O(g) → 2NO(g) + O2(g)

after 1 second 46% of the N2O has reacted at 700°C. The rate constant is 

(a) 0.61 s-1
(b) 0.78 s-1
(c) 0.34 s-1
(d) 3.8 s-1
(e) 0.27 s-1
5. For the first-order reaction:
2N2O(g) → 2NO(g) + O2(g)

the rate constant is 3.4 s-1 at 1050 K. The time required for 75% of the reaction to take place is 
(a) 37 ms
(b) 85 ms
(c) 0.18 s
(d) 0.41 s
(e) 2.6 s
6. The dimerization reaction:      2A → A2 

follows the rate law, R = k[A]2. When the initial concentration of A is 2.0 M, it requires 1 hour for 60% of A to react at 25°C. Calculate the rate constant.

(a) 2.1 x 10-4 L • mol-1 • s-1
(b) 9.3 x 10-5 L • mol-1 • s-1
(c) 2.5 x 10-4 L • mol-1 • s-1
(d) 1.6 x 10-4 L • mol-1 • s-1
(e) 5.6 x 10-4 L • mol-1 • s-1
7. The reaction:    2N2O(g) → 2NO(g) + O2(g)

follows the rate law, R = [NO2]2. When the initial concentration of NO2 is 100 mM, it takes 74 s for 80% of the NO2 to react at 300°C. Calculate the rate constant.

(a) 3.4 x 10-5 L • mol-1 • s-1
(b) 5.4 x 10-4 L • mol-1 • s-1
(c) 0.022 L • mol-1 • s-1
(d) 0.54 L • mol-1 • s-1
(e) 3.0 x 10-3 L • mol-1 • s-1
8. The rate law for the following mechanism is 

NO2(g)  + F2(g) → NO2F(g) + F(g); k1, slow

F(g) + NO2(g) → NO2F(g) 

k2, fast

(a) Rate = k1k2[NO2]2
(b) Rate = k1[NO2][F2]
(c) Rate = k2[F][NO2]
(d) Rate = k2[NO2]2
(e) Rate = k1[NO2F][F]
9. The reaction between nitrogen dioxide and carbon monoxide is thought to occur by the following mechanism:


2NO2 → NO3 + NO

k1, slow

NO3 + CO → NO2 + CO2
k2, fast

A reaction intermediate in this reaction is 

(a) NO

(b) NO3
(c) CO

(d) NO2
(e) CO2
10. Calculate the rate constant at 43°C for the reaction:

(NH3)5CoN ≡ C—R3+(aq) + OH-(aq) → (NH3)5CoNHCOR2+(aq) 

given k25°C = 5.8 x 106 L • mol-1 • s-1 and an activation energy of 92 kJ • mol-1.

(a) 6.8 x 107 L • mol-1 • s-1
(b) 5.3 x 108 L • mol-1 • s-1
(c) 6.4 x 107 L • mol-1 • s-1
(d) 4.8 x 107 L • mol-1 • s-1
(e) 2.0 x 107 L • mol-1 • s-1
11. Collision theory predicts that the increase in the rate constant with increasing temperature is due mostly to the fact that

(a) the fraction of the collisions having the proper orientation for reaction increases with increasing temperature.

(b) the activation energy decreases with increasing temperature.
(c) the fraction of the collisions having sufficient energy increases with increasing temperature.

(d) the frequency of collisions increases with increasing temperature.

(e) the formation of an activated complex is more likely at higher temperatures.

12. A catalyst

(a) reacts to form a product.

(b) changes the equilibrium concentration of products.

(c) works like a buffer.

(d) acts by altering intermediate steps in a reaction.

(e) does not affect a reaction energy path.


13. The reaction between H2 and NO was found to proceed according to the rate law: 

R = k[H2][NO]2
Accordingly

(a) the balanced equation is H2 + 2NO → products.

(b) the reaction is second order.

(c) the reaction is third order.

(d) the rate determining step must be a three body collision.

(e) all the NO will be consumed before the H2 is consumed.

14. The energy of activation of a certain chemical reaction is 43.1 kcal/mol. At what temperature (K) should it be run in order to obtain a rate constant 2.00 times as great as it is at 364 K? 

(a) 360

(b) 728

(c) 394

(d) 368

(e) 406

15. Given the reaction energy profiles for three bimolecular reactions: 

Choose the correct statement.

(a) Reaction 1 is faster than Reaction 3.
(b) Reaction 2 is exothermic.

(c) Reaction 3 appears to have zero activation energy.

(d)Reaction 1 is faster than Reaction 2 because it is more exothermic.

(e) The reverse of Reaction 1 does not have an appreciable activation energy.

16. The hydrolysis of t-butyl chloride follows first order kinetics 


t-butyl Cl + H2O  → t-butyl OH + H+ + Cl-
How long will it take for 60.9% of a sample to decompose at a temperature at which the rate constant k = 2.44 hr-1?

(a) 0.203 hr
(b) 0.0883 hr

(c) 0.385 hr
(d) 0.432 hr

(e) 0.167 hr

17. A particular reaction has an energy of activation of 31.3 kJ mol-1. How much more rapidly does it proceed at 60°C than at 50°C? 

(a) 6.58 times

(b) 1.22 times
(c) 5.45 times
(d) 1.16 times
(e) 1.42 times
18. The activation energy for the reaction

N2O(g) → N2(g) + O2(g)
is 250 kJ/mol. If the rate constant is 3.4 s-1 at 1050 K, at what temperature will the rate constant be one thousand times smaller? 

(a) 1384 K
(b) 1204 K

(c) 573 K

(d) 846 K 
(e) 777K

19. A reaction that has a very low activation energy

(a) gives a curved Arrhenius plot

(b) has a rate that is very sensitive to temperature.
(c) must be second-order

(d) must be first-order

(e) has a rate that does not change much with temperature. 

20. A second-order reaction has a rate constant of 1.25 L • mol-1 • s-1. If the initial reactant   

concentration is 1.0 M, the time required for 90% reaction is 

(a) 0.13 s
(b) 0.89 s
(c) 1.3 s
(d) 7.2 s
(e) 17 s
