
Name: ________________________  Class: ___________________  Date: __________  ID: A

1

Chpater 12 reactions practice test

Multiple Choice
Identify the choice that best completes the statement or answers the question.

____ 1. Which expression represents a reaction rate?
a. time/mass c. energy/time
b. number/time d. time/energy

____ 2. At what stage of a reaction do atoms have the highest energy?
a. reactant stage
b. product stage
c. transition state stage
d. The stage of highest energy depends on the atom.

____ 3. Activation energy is ____.
a. the heat released in a reaction
b. an energy barrier between reactants and products
c. the energy given off when reactants collide
d. generally very high for a reaction that takes place rapidly

____ 4. Why does a higher temperature cause a reaction to go faster?
a. There are more collisions per second only.
b. Collisions occur with greater energy only.
c. There are more collisions per second and the collisions are of greater energy.
d. There are more collisions per second or the collisions are of greater energy.

____ 5. Why does a higher concentration make a reaction faster?
a. There are more collisions per second only.
b. Collisions occur with greater energy only.
c. There are more collisions per second and the collisions are of greater energy.
d. There are more collisions per second or the collisions are of greater energy.

____ 6. Why does a catalyst cause a reaction to proceed faster?
a. There are more collisions per second only.
b. The collisions occur with greater energy only.
c. The activation energy is lowered only.
d. There are more collisions per second and the collisions are of greater energy.

____ 7. What happens to a catalyst in a reaction?
a. It is unchanged. c. It is incorporated into the reactants.
b. It is incorporated into the products. d. It evaporates away.

____ 8. The rate of a chemical reaction normally ____.
a. decreases as temperature increases
b. is slowed down by a catalyst
c. increases as reactant concentration increases
d. decreases as reactant concentration increases

____ 9. At equilibrium, what is the rate of production of reactants compared with the rate of production of products?
a. much higher c. the same
b. higher d. lower
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____ 10. Which one of the following systems has the highest entropy?
a. 10 mL of water at 10C
b. 10 mL of water at 50C
c. 10 mL of water at 100C
d. All have the same entropy because all are water.

____ 11. If a system is left to change spontaneously, in what state will it end?
a. the same state in which it began
b. the state with lowest possible energy
c. the state with the maximum disorder
d. the state with the lowest possible energy consistent with the state of maximum disorder

____ 12. Which reaction results in the greatest increase in entropy?
a. A  B c. 2A  B
b. A  2B d. 3A  B

____ 13. In which of these systems is the entropy decreasing?
a. air escaping from a tire c. salt dissolving in water
b. snow melting d. a liquid cooling

____ 14. Which of the following statements explains why the melting of ice is a spontaneous reaction at room 
temperature and pressure?
a. Melting is accompanied by a decrease of entropy.
b. Melting is accompanied by an increase of entropy.
c. Melting is accompanied by a decrease of energy.
d. Melting is accompanied by an increase of energy.

____ 15. Which of the following statements is true?
a. All spontaneous processes are exothermic.
b. All nonspontaneous processes are endothermic.
c. All spontaneous processes release free energy.
d. Entropy always increases in a spontaneous process.

____ 16. What is the rate law for the following reaction? 
A + 2B  C + D

a. rate = k[A][B] c. rate = k[A][B]2

b. rate = k[A]2[B] d. rate = k[A]2[B]2

____ 17. What is the order of the following reaction? A + 2B  C + D
a. zero c. second
b. first d. third

____ 18. An elementary reaction ____.
a. has only elements as reactants
b. has only elements as products
c. never needs a catalyst
d. converts reactants to products in a single step

Short Answer

 19. Calculate the concentration of a silver ion when the solubility product constant of AgI is 10 16 .

 20. What is the approximate concentration of aluminum ions if the solubility product constant of Al(OH) 3  is 27  

1032?
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 21. In a first-order reaction, what is the rate constant if the rate is 0.050M/s and the reactant concentration is 
0.030M?

 22. What is the rate of a first-order reaction that has a reactant concentration of 1.1M and a rate constant of 
0.14/s?

 23. In a first-order reaction, what is the reactant concentration if the rate constant is 0.2/s and the rate is 
0.004M/s?

 24. The rate law for the following reaction is: Rate = k[A]a [B]b .
aA + bB  cC + dD 
From the following data, find the kinetic order of the reaction with respect to A and B, as well as the overall 
order.

Initial Concentration Initial Concentration Initial Rate
of A(mol/L)  of B(mol/L)  (mol/L  s)

0.05   0.05   2  103

0.10   0.05   4  103

0.20   0.05   8  103

0.01   0.05   0.4  103

0.01   0.10   3.2  103

0.01   0.20   25.6  103

Essay

 25. Explain the effects of reactant concentration and particle size on the rate of a reaction.

 26. What is free energy, and how is it related to spontaneity in a reaction? Give an example of a spontaneous 
reaction.

 27. Characterize spontaneous and nonspontaneous reactions.

 28. What causes a reaction to be spontaneous? Provide an example in your explanation.
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Answer Section

MULTIPLE CHOICE

 1. ANS: B PTS: 1
 2. ANS: C PTS: 1
 3. ANS: B PTS: 1
 4. ANS: C PTS: 1
 5. ANS: A PTS: 1
 6. ANS: C PTS: 1
 7. ANS: A PTS: 1
 8. ANS: C PTS: 1
 9. ANS: C PTS: 1
 10. ANS: C PTS: 1
 11. ANS: D PTS: 1
 12. ANS: B PTS: 1
 13. ANS: D PTS: 1
 14. ANS: B PTS: 1
 15. ANS: C PTS: 1
 16. ANS: C PTS: 1
 17. ANS: D PTS: 1
 18. ANS: D PTS: 1

SHORT ANSWER

 19. ANS: 

108M

PTS: 1
 20. ANS: 

108M

PTS: 1
 21. ANS: 

k = 
0.050M/s
0.030M

 = 1.7 s1

PTS: 1
 22. ANS: 

Rate = 0.14/s  1.1M = 0.15M/s

PTS: 1
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 23. ANS: 

[Reactant] = 
0.004M/s

0.2/s
 = 0.02M

PTS: 1
 24. ANS: 

Doubling the concentration of A doubles the rate; first order in A. 

Doubling the concentration of B increases the rate 8 times (2 3  = 8); third order in B.
First order + third order = fourth order overall.

PTS: 1

ESSAY

 25. ANS: 
A high concentration of reactants increases the reaction rate. This is because more molecules are present to 
collide each second. A small particle size increases the rate of a reaction. Because there is more surface area 
for a given mass of particles, more collisions are possible per second.

PTS: 1
 26. ANS: 

Free energy is a measure of the ability of a reaction to do work. Spontaneous reactions release free energy. A 
fireworks display is an example of a spontaneous reaction in which free energy is released.

PTS: 1
 27. ANS: 

Spontaneous reactions are reactions that, under the conditions specified, produce substantial amounts of 
products and release free energy. Nonspontaneous reactions do not produce much product under the specified 
conditions. Some spontaneous reactions go so slowly that they appear to be nonspontaneous.

PTS: 1
 28. ANS: 

A reaction, such as sodium with water, is spontaneous because it results in a lower energy state, or a more 
disordered state for the system. Sometimes the energy and the disorder both increase, and sometimes the 
energy and the disorder both decrease. An example of the former is the dissolution of ammonium nitrate. This 
process is spontaneous even though it is endothermic. It occurs because the favored increase in disorder that 
accompanies dissolution outweighs the unfavored increase in energy.

PTS: 1


