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Name: Score: / 100

/1Question 1

What is the equilibrium constant for the combustion reaction
below?

2 C4H10 (l) +  13 O2(g)  →  8 CO2(g) +  10 H2O (g)
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Name:

/1Question 2

What is the correct equilibrium expression for the reaction shown
below:

BaCl2 (aq) +     Na2SO4 (aq)    BaSO4 (s)   +    2 NaCl (aq) 
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Name:

/1Question 3

Which of the following salts is the least  soluble in water at 25 °C?

MnCO3

PbCl2

PbI2

NiCO3
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Name:

/1Question 4

Which of the following exhibits the greatest decrease in entropy?

H2O (s) → H2O (g)

H2O (l) → H2O (g)

H2O (l) → H2O (s)

H2O (s) → H2O (l)

/1Question 5

Which of the following will exhibit the fastest rate of reaction?

Adding a whole antacid tablet to a solution of 1.0 M HCl

Adding powdered antacid tablet to a solution of 1.0 M HCl

Adding two antacid tablets to a solution of 1.0 M HCl

Adding broken pieces of an antacid tablet to a solution of 1.0 M HCl
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/1Question 6

All of the following are characteristics of a catalyst EXCEPT

A catalyst can either be a reactant or a product in a chemical reaction.

A catalyst is chemically unchanged at the end of the reaction.

A catalyst can be used to increase the rate of a chemical reaction.

A catalyst lowers the activiation energy by bringing the reactants together.

/1Question 7

Which of the following will cause an increase in temperature inside
the reaction chamber?

N2 (g) + O2 (g) + Heat     2 NO (g)

Removing the nitrogen gas.

Adding oxygen gas.

Increasing the pressure.

Removing nitrogen monoxide gas.
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Name:

/1Question 8

Which of the following will cause a decrease  in the equilibrium
concentration of Cl2 gas?

PCl5 (g) + heat  PCl3 (g) + Cl2 (g)

The removal of PCl3 gas

A decrease in temperature

An increase in temperature

The addition of PCl5 gas

/1Question 9

Which of the following changes will occur when carbon monoxide
gas is added to the reaction chamber?

CH4 (g) + H2O (g)  CO (g) + 3 H2(g)

No change will occur.

Hydrogen gas will increase.

Methane gas will increase.

Water vapor will decrease.
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Name:

/1Question 10

For which set of values of ΔΗ and ΔS will a reaction be spontaneous (thermodynamically favorable) at all
temperatures?

ΔH = +10 kJ/mol; ΔS = +5 J/K mol

ΔH = -10 kJ/mol; ΔS = -5 J/K mol

ΔH = +10 kJ/mol; ΔS = -5 J/K mol

ΔH = -10 kJ/mol; ΔS = +5 J/K mol

/1Question 11

For an exothermic reaction, 

ΔG is always positive.

ΔH is always negative.

ΔS is always positive.

All the above.

/1Question 12

How many calories are in 100.0 Joules? (Show your answer using the
proper number of signi�cant �gures.)  
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/1Question 13

According to the Law of Energy Conservation, if the heat energy
absorbed equals +250 calories, then the heat energy transferred will equal  
   calories. 

/1Question 14

Which equation shows the correct way to calculate the enthalpy?

ΔH = Products + Reactants

ΔH = Products   Reactants

ΔH = Products - Reactants

ΔH = Products x Reactants
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/1Question 15

Which letter represents the forward activation energy?  
 

/1Question 16

Which of the following is considered an endothermic reaction?

P4 (s) + 6 Cl2(g) → 4 PCl3 (g) + 1224 kJ

2 C (s) + O 2 (g) → 2 CO (g) + 221 kJ

2 H2O (l) + 572 kJ → 2 H2(g) + 1 O2(g)

1 H2 (g) + 1 Br2 (l) → 2 HBr (g) + 72.8 kJ
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/1Question 17

Based on the diagram below, this reaction would be classi�ed as 

an endothermic reaction

a precipitation reaction

a syntheis reaction

an exothermic reaction
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/1Question 18

Of the following reactions, which involves the largest decrease in entropy?

/1Question 19

Calculate the entropy for the following reaction at 25 °C.

 C2H5OH (l) → C2H4 (g) + H2O (g)      ΔH = 45 kJ/mol

 (Notice:  ΔS = ΔH/T but has units of J/mol·K so make sure units match.)

1800 J/mol·K

151 J/mol·K

165  J/mol·K

1.8 J/mol·K
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/1Question 20

Ch.	5e	

	
Water	and	ammonia	have	different	molar	heats	of	vaporization.	The	best	interpretation,	at	the	molecular	level,	is	that
water	molecules	—	have	stronger	intermolecular	attractionsset	up	stronger	repulsive	nuclear	forcescollide	more	frequently	with	each	otheroccupy	larger	molecular	volumes

/1Question 21

 

 
Which substance in the table above will release the greatest amount of heat when 1.00 mol is frozen?

argon

water

mercury

benzene
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/1Question 22

The compounds ethyne, ethene and ethane contain, respectively, C≡C, C=C and
C–C bonds. What is the expected sequence of carbon–carbon bond lengths and bond
enthalpies?

Bond lengths: C≡C > C=C > C–C; bond enthalpies: C≡C < C=C < C–C.

Bond lengths: C≡C < C=C < C–C; bond enthalpies: C≡C > C=C > C–C.

Bond lengths: C≡C < C=C < C–C; bond enthalpies: C≡C < C=C < C–C.

Bond lengths: C≡C > C=C > C–C; bond enthalpies: C≡C > C=C > C–C.

/1Question 23

Calculate the ∆Hrxn using the given bond energies:

CH4(g) + 2 H2O(g) → 4 H2(g) + CO2(g)

Average Bond Energies

H - H    436 kJ/mol

O - H    464 kJ/mol

H - C    414 kJ/mol

C = O   799 kJ/mol

-357 kJ/mol

-170 kJ/mol

-2110 kJ/mol

+170 kJ/mol
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Name:

/1Question 24

Calculate the value of ΔH° for the reaction below:

2 Al (s) + 1 Fe2O3 (s) → 2 Fe (s) + 1 Al2O3 (s) 

 

2 Al (s) + 1½ O2 (g) → 1 Al2O3 (s)                 ΔH° = -1601 kJ

2 Fe (s) + 1½ O2 (g) → 1 Fe2O3 (s)                ΔH° = -821 kJ 

-2422 kJ

-780 kJ

+1625 kJ

-1211 kJ
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Name:

/1Question 25

Calculate the value of ΔH° for the reaction:  2 F2 (g) + 2 H2O (l) → 4
HF (g) + O2 (g).

H2 (g) + F2 (g) → 2 HF (g)            ΔH° = -542.2 kJ

2 H2 (g) + O2 (g) → 2 H2O (l)       ΔH° = -571.6 kJ

-1084 kJ

-1656 kJ

-512 kJ

-1114 kJ
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Instructions for grading: Grade each question and tally the score to obtain the total test points. If the factor
does not equal 1, multiply the total points by the factor to obtain the student's �nal score.

Question 1

What is the equilibrium constant for the combustion reaction below?

2 C4H10 (l) +  13 O2(g)  →  8 CO2(g) +  10 H2O (g)

 

1 possible pts.

Question 2

What is the correct equilibrium expression for the reaction shown below:

BaCl2 (aq) +     Na2SO4 (aq)    BaSO4 (s)   +    2 NaCl (aq) 
   

1 possible pts.
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 3

Which of the following salts is the least  soluble in water at 25 °C?

MnCO3

1 possible pts.

Question 4

Which of the following exhibits the greatest decrease in entropy?

H2O (l) → H2O (s)

1 possible pts.
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 5

Which of the following will exhibit the fastest rate of reaction?

Adding powdered antacid tablet to a solution of 1.0 M HCl

1 possible pts.

Question 6

All of the following are characteristics of a catalyst EXCEPT

A catalyst can either be a reactant or a product in a chemical reaction.

1 possible pts.

Question 7

Which of the following will cause an increase in temperature inside the
reaction chamber?

N2 (g) + O2 (g) + Heat     2 NO (g)

Removing the nitrogen gas.

1 possible pts.
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 8

Which of the following will cause a decrease  in the equilibrium concentration
of Cl2 gas?

PCl5 (g) + heat  PCl3 (g) + Cl2 (g)

A decrease in temperature

1 possible pts.

Question 9

Which of the following changes will occur when carbon monoxide gas is
added to the reaction chamber?

CH4 (g) + H2O (g)  CO (g) + 3 H2(g)

Methane gas will increase.

1 possible pts.
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 10

For which set of values of ΔΗ and ΔS will a reaction be spontaneous (thermodynamically favorable) at all temperatures?

ΔH = -10 kJ/mol; ΔS = +5 J/K mol

1 possible pts.

Question 11

For an exothermic reaction, 

ΔH is always negative.

1 possible pts.

Question 12

How many calories are in 100.0 Joules? (Show your answer using the proper
number of signi�cant �gures.)   23.92, 23.92cal, 23.92 cal, 23.92calories, 23.92 calories

1 possible pts.
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 13

According to the Law of Energy Conservation, if the heat energy absorbed
equals +250 calories, then the heat energy transferred will equal  
  -250, - 250, -250calories, -250 calories, -250cal, -250 cal  calories. 

1 possible pts.

Question 14

Which equation shows the correct way to calculate the enthalpy?

ΔH = Products - Reactants

1 possible pts.
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 15

Which letter represents the forward activation energy?    e, E

1 possible pts.

Question 16

Which of the following is considered an endothermic reaction?

2 H2O (l) + 572 kJ → 2 H2(g) + 1 O2(g)

1 possible pts.
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 17

Based on the diagram below, this reaction would be classi�ed as 

an exothermic reaction

1 possible pts.

Question 18

Of the following reactions, which involves the largest decrease in entropy?

1 possible pts.
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 19

Calculate the entropy for the following reaction at 25 °C.

 C2H5OH (l) → C2H4 (g) + H2O (g)      ΔH = 45 kJ/mol

 (Notice:  ΔS = ΔH/T but has units of J/mol·K so make sure units match.)

151 J/mol·K

1 possible pts.

Question 20

Ch.	5e	

	
Water	and	ammonia	have	different	molar	heats	of	vaporization.	The	best	interpretation,	at	the	molecular	level,	is	that
water	molecules	—	have	stronger	intermolecular	attractions

1 possible pts.
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 21

 

 
Which substance in the table above will release the greatest amount of heat when 1.00 mol is frozen?

benzene

1 possible pts.

Question 22

The compounds ethyne, ethene and ethane contain, respectively, C≡C, C=C and C–C bonds.
What is the expected sequence of carbon–carbon bond lengths and bond enthalpies?

Bond lengths: C≡C < C=C < C–C; bond enthalpies: C≡C > C=C > C–C.

1 possible pts.
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Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 23

Calculate the ∆Hrxn using the given bond energies:

CH4(g) + 2 H2O(g) → 4 H2(g) + CO2(g)

Average Bond Energies

H - H    436 kJ/mol

O - H    464 kJ/mol

H - C    414 kJ/mol

C = O   799 kJ/mol

+170 kJ/mol

1 possible pts.

ID: 3647 Page 11 of 12



Possible Points: 25 Factor: x4.00 Test Value: 100Answer Key

Question 24

Calculate the value of ΔH° for the reaction below:

2 Al (s) + 1 Fe2O3 (s) → 2 Fe (s) + 1 Al2O3 (s) 

 

2 Al (s) + 1½ O2 (g) → 1 Al2O3 (s)                 ΔH° = -1601 kJ

2 Fe (s) + 1½ O2 (g) → 1 Fe2O3 (s)                ΔH° = -821 kJ 

-780 kJ

1 possible pts.

Question 25

Calculate the value of ΔH° for the reaction:  2 F2 (g) + 2 H2O (l) → 4 HF (g) + O2

(g).

H2 (g) + F2 (g) → 2 HF (g)            ΔH° = -542.2 kJ

2 H2 (g) + O2 (g) → 2 H2O (l)       ΔH° = -571.6 kJ

-512 kJ

1 possible pts.
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