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A) 1 B) 2 C) 3 D) 4

1. Given the potential energy diagram for a reaction:

Which interval on this diagram represents the
difference between the potential energy of the
products and the potential energy of the reactants?

A) The activation energy is 10. kJ and the
reaction is endothermic.

B) The activation energy is 10. kJ and the
reaction is exothermic.

C) The activation energy is 50. kJ and the
reaction is endothermic.

D) The activation energy is 50. kJ and the
reaction is exothermic.

2. Given the potential energy diagram for a chemical
reaction:

Which statement correctly describes the energy
changes that occur in the forward reaction?

A) concentrated B) dilute
C) saturated D) unsaturated

3. A solution that is at equilibrium must be

A) the oxidation states of the reactants and
products

B) the average kinetic energy of the reactants
and products

C) the change in solubility of the reacting
substances

D) the energy released or absorbed during the
reaction

4. Which information about a chemical reaction is
provided by a potential energy diagram?

A) A B) B C) C D) D

5. Given the potential energy diagram of a chemical
reaction:

Which arrow represents the potential energy of the
reactants?

A) increasing the surface area of the reactant
B) increasing the temperature of the reactant
C) adding a catalyst to the reaction
D) adding more reactant

6. The activation energy required for a chemical
reaction can be decreased by

A) –285.8 kJ B) +285.8 kJ
C) –571.6 kJ D) +571.6 kJ

7. Given the reaction:

2 H2(g) + O2(g)  2 H2O( ) + 571.6 kJ
What is the approximate H for the formation of
1 mole of H2O( )?

A) It is exothermic, and heat is released.
B) It is exothermic, and heat is absorbed.
C) It is endothermic, and heat is released.
D) It is endothermic, and heat is absorbed.

8. According to Reference Table I, which statement
best describes the formation of HI(g)?
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A) C2H6(g) B) CO2(g)
C) HI(g) D) NH3(g)

9. The diagram below represents the energy changes
that occur during the formation of a certain
compound under standard conditions.

According to Reference Table I, the compound
could be

A) A B) B C) C D) D

10.The potential energy diagram of a chemical
reaction is shown below.

Which arrow represents the part of the reaction
most likely to be affected by the addition of a
catalyst?

A) It is exothermic and has a negative H.
B) It is exothermic and has a positive H.
C) It is endothermic and has a negative H.
D) It is endothermic and has a positive H.

11. Which statement best describes a chemical
reaction in which energy is released?

A) NaOH(s) ® Na+(aq) + OH–(aq)
B) NH4Cl(s) ® NH4+(aq) + Cl–(aq)
C) CO(g) + O2(g) ® CO2(g)
D) CH4(g) + 2 O2(g) ® CO2(g) + 2 H2O( )

12. Based on Reference Table I, which reaction is
endothermic?

A) the forward catalyzed reaction
B) the forward uncatalyzed reaction
C) the reverse catalyzed reaction
D) the reverse uncatalyzed reaction

13.A potential energy diagram is shown below.

Which reaction would have the lowest activation
energy?

A) endothermic, having a + H
B) endothermic, having a – H
C) exothermic, having a + H
D) exothermic, having a – H

14.Given the potential energy diagram:

With reference to energy, the reaction A + B  
AB can best be described as

A)
B)

C)

D)

15. The heat energy  absorbed or released
during the formation of products is equal to
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A) X + Y B) X + W
C) X + Y + W D) X + W + Z

16. Base your answer on the potential energy
diagram below.

The potential energy of the activated complex is
equal to the sum of

A) aluminum oxide (s)
B) hydrogen oxide ( )
C) carbon dioxide (g)
D) nitrogen (II) 

oxide (g)

17. According to Table I, which compound has a
higher potential energy than the elements from
which it is formed?

A) B)
C) D)

18. Given the reaction:

What is the heat of formation of nitrogen (II)
oxide in kJ/mole?

A) 10 kJ B) 20 kJ
C) 30 kJ D) 50 kJ

19. The reaction

A(g)  +  B(g)  ®  C(g)  +  D(g)  +  30 kJ

has a forward activation energy of 20 kJ.  What is
the activation energy for the reverse reaction?

A) 50 kJ B) 20 kJ
C) 30 kJ D) 80 kJ

20. Assume that the potential energy of the products
in a chemical reaction is 60 kiloJoules. This
reaction would be exothermic if the potential
energy of the reactants were

A) They never release heat.
B) They always release heat.
C) They never occur spontaneously.
D) They always occur spontaneously.

21. Which of the following best describes exothermic
chemical reactions?

A) providing an alternate reaction pathway that
has a higher activation energy

B) providing an alternate reaction pathway that
has a lower activation energy

C) using the same reaction pathway and
increasing the activation energy

D) using the same reaction pathway and
decreasing the activation energy

22. For a given reaction, adding a catalyst increases
the rate of the reaction by

A) nonpolar molecular compounds in the solid
phase

B) ionic compounds in the solid phase
C) solutions of nonpolar molecular compounds
D) solutions of ionic compounds

23. Given the reaction: 

A  +  B  ®  C  +  D

The reaction will most likely occur at the greatest
rate if A and B represent

A) The rate in A is greater due to the smaller
surface area of the zinc.

B) The rate in A is greater due to the larger
surface area of the zinc.

C) The rate in B is greater due to the smaller
surface area of the zinc.

D) The rate in B is greater due to the larger
surface area of the zinc.

24. Beaker A contains a 1 gram piece of zinc and
beaker B contains 1 gram of powdered zinc. If
100 milliliters of 0.1 M HCl is added to each of
the beakers, how does the rate of reaction in
beaker A compare to the rate of reaction in beaker
B?

A) activation energy B) volume
C) concentration D) heat of reaction

25. If the pressure on gaseous reactants is increased,
the rate of reaction is increased because there is
an increase in the
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26. Base your answer to the following question on 
the table below, which represents the production
of 50 milliliters of CO2 in the reaction of HCl
with NaHCO3. Five trials were performed under
different conditions as shown. (The same mass of
NaHCO3 was used in each trial.)

A) trial A B) trial B
C) trial C D) trial D

Which trial would produce the fastest reaction?

A) This change increases the density of the
reactant particles.

B) This change increases the concentration of
the reactant.

C) This change exposes more reactant particles
to a possible collision.

D) This change alters the electrical conductivity
of the reactant particles.

27. Which statement explains why the speed of some
chemical reactions is increased when the surface
area of the reactant is increased?

A) decreases B) increases
C) remains the same

28. As the number of moles per liter of a reactant in a
chemical reaction increases, the number of
collisions between the reacting particles

A) decreased temperature and decreased
concentration of reactants

B) decreased temperature and increased
concentration of reactants

C) increased temperature and decreased
concentration of reactants

D) increased temperature and increased
concentration of reactants

29. Which conditions will increase the rate of a
chemical reaction?

A) endothermic reaction and decreases its rate
B) endothermic reaction and increases its rate
C) exothermic reaction and decreases its rate
D) exothermic reaction and increases its rate

30. An increase in the temperature of a system at
equilibrium favors the

A) are activated by heat from the Bunsen
burner flame

B) are activated by heat from the burning
magnesium

C) underwent an increase in entropy
D) underwent a decrease in entropy

31. A piece of Mg(s) ribbon is held in a Bunsen
burner flame and begins to burn according to the
equation: 

2Mg(s) + O2 (g) ® 2MgO(s).
 

The reaction begins because the reactants

A) high activation energy
B) high ionization energy
C) sufficient kinetic energy
D) sufficient potential energy

32. Two reactant particles collide with proper
orientation. The collision will be effective if the
particles have

A) The forward process proceeds faster than the
reverse process.

B) The reverse process proceeds faster than the
forward process.

C) The forward and reverse processes proceed
at the same rate.

D) The forward and reverse processes both
stop.

33. Given the equation representing a phase
change at equilibrium:

                C2H5OH( ) « C2H5OH(g)

Which statement is true?

A) The solution is at STP.
B) The solution is supersaturated.
C) The concentration of the solution remains

constant.
D) The masses of the dissolved solute and the

undissolved solute are equal.

34. Which statement must be true when solution
equilibrium occurs?
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A) a gas is formed
B) water is formed
C) a weak acid is formed
D) a precipitate is formed

35. When AgNO3(aq) is mixed with NaCl(aq), a
reaction occurs which tends to go to completion
and not reach equilibrium because

A) less than the rate of condensation
B) greater than the rate of condensation
C) equal to the rate of condensation
D) equal to a zero rate of condensation

36. The vapor pressure of a liquid at a given
temperature is measured when the rate of
evaporation of the liquid becomes

A) Only liquid is evaporating.
B) Only vapor is condensing.
C) The rate of condensation is greater than the

rate of evaporation.
D) The rate of condensation is equal to the rate

of evaporation.

37. A liquid in a stoppered flask is allowed to stand
at constant temperature until the liquid level in
the flask remains constant. Which condition then
exists in the flask?

A) Add more water.
B) Add more NH3(g).
C) Cool the contents.
D) Stopper the bottle.

38. The diagram below shows a bottle containing NH
3(g) dissolved in water.

How can the equilibrium,

NH3(g)  NH3(aq), be reached?

A) higher energy and higher entropy
B) higher energy and lower entropy
C) lower energy and higher entropy
D) lower energy and lower entropy

39. In terms of energy and entropy, systems in nature
tend to undergo changes toward

A) dissolving stops occurring
B) crystallization stops occurring
C) both dissolving and crystallization stops

occurring
D) dissolving occurs at the same rate that

crystallization occurs

40. Given the reaction:

AgI(s)  «   Ag+(aq) + I–(aq)

Solution equilibrium is reached in the system
when

A) an increase in pressure
B) a decrease in pressure
C) removal of N2(g)
D) removal of H2(g)

41. Ammonia is produced commercially by the
Haber reaction:

N2(g) + 3 H2(g) « 2 NH3(g) + heat

The formation of ammonia is favored by

A) decrease B) increase
C) remain the same

42. Given the reaction at equilibrium:

4 HCl(g) + O2(g) « 2 Cl2(g) + 2 H2O(g)

If the pressure on the system is increased, the
concentration of Cl2(g) will

A) have no effect on the equilibrium
B) shift the equilibrium to the right
C) shift the equilibrium to the left
D) change the value of the equilibrium constant

43. Given the reaction at equilibrium:

2 SO2(g) + O2(g)  «  2 SO3(g)

If the temperature remains constant, an increase
in pressure will

A) CaCO3(s) ® CaO(s) + CO2(g)
B) 2 Mg(s) + O2(g) ® 2 MgO(s)
C) H2O(g) ® H2O( )
D) CO2(g) ® CO2(s)

44. Which of these changes produces the greatest
increase in entropy?
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A) decrease B) increase
C) remain the same

45. Given the reaction at equilibrium:

N2(g) + O2(g) = 2 NO(g)

If the temperature remains constant and the
pressure increases, the number of moles of NO(g)
will

A) shift the equilibrium to the right
B) shift the equilibrium to the left
C) increase the rate of forward and reverse

reactions equally
D) have no effect on the forward or reverse

reactions

46. Given the reaction at equilibrium:

A(g) + B(g)  C(g) + D(g)
The addition of a catalyst will

A) adding more A(g)
B) adding a catalyst
C) increasing the temperature
D) increasing the pressure

47. Given the reaction at equilibrium:

2 A(g) + 3 B(g) « A2B3(g) + heat

Which change will not affect the equilibrium
concentrations of A(g), B(g), and A2B3(g)?

A) decreasing the concentration of 
B) decreasing the pressure
C) increasing the concentration of 
D) increasing the temperature

48. Given the equation representing a reaction at
equilibrium:

Which change causes the equilibrium to shift to
the right?

A) decreasing the pressure
B) decreasing the concentration of N2(g)
C) increasing the concentration of O2(g)
D) increasing the temperature

49. Given the reaction at equilibrium:

N2(g) + O2(g) + energy  2 NO(g)
Which change will result in a decrease in the
amount of NO(g) formed?

A) The equilibrium shifts to the right and the
concentration of  increases.

B) The equilibrium shifts to the right and the
concentration of  decreases.

C) The equilibrium shifts to the left and the
concentration of  increases.

D) The equilibrium shifts to the left and the
concentration of  decreases.

50. Given the system at equilibrium:

Which changes occur when  is added to
this system?

A) The equilibrium will shift to the left, and the
concentration of NO2(g) will decrease.

B) The equilibrium will shift to the left, and the
concentration of NO2(g) will increase.

C) The equilibrium will shift to the right, and
the concentration of NO2(g) will decrease.

D) The equilibrium will shift to the right, and
the concentration of NO2(g) will increase.

51. Given the system at equilibrium:

N2O4(g) + 58.1 kJ  2 NO2(g)
What will be the result of an increase in
temperature at constant pressure?

A) increase the percent yield of nitrogen
B) increase the rate of formation of ammonia
C) affect the forward reaction rate most
D) affect the reverse reaction rate least

52. Given the reaction for the Haber process:

N2 + 3 H2 « 2 NH3 + heat 

The temperature of the reaction is raised in order
to

A) low temperature and high pressure
B) low temperature and low pressure
C) high temperature and high pressure
D) high temperature and low pressure

53. Given the equilibrium system:

2 A(g)  +  B(g)  +  10 kcal  « C(g)

Which conditions would yield the most product?



Kinetics and Equilibrium Review

Page 7

A) exothermic with an increase in entropy
B) exothermic with a decrease in entropy
C) endothermic with an increase in entropy
D) endothermic with a decrease in entropy

54. Which phrase best describes the reaction below?

A) B)

C) D)

55. Which potential energy diagram indicates a
reaction can occur spontaneously?


