Chapter 3: Thermodynamic Principles: A Review
Matching

	A) 
	q/T

	B) 
	entropy

	C)  
	H – TS


D) 
equilibrium

E)
G°
1. The term used to indicate the degree of randomness within a system is ______.

Ans:  B
Level of Difficulty:  Easy

Section:  3-2. Second Law of Thermodynamics: The Universe Tends Toward Maximum Disorder

2. For spontaneous processes within biological systems at constant temperature, S >  ______.

Ans:  A
Level of Difficulty:  Easy

Section:  3-2. Second Law of Thermodynamics: The Universe Tends Toward Maximum Disorder
3. Gibbs free energy is defined as G = ______.

Ans:  C
Level of Difficulty:  Easy

Section:  3-3. Free Energy: The Indicator of Spontaneity

4. The symbol for free energy under standard biochemical conditions is ______.

Ans:  E
Level of Difficulty:  Easy

Section:  3-3. Free Energy: The Indicator of Spontaneity

5. Open systems, such as living creatures, are not at ______.

Ans:  D
Level of Difficulty:  Easy

Section:  3-2. Second Law of Thermodynamics: The Universe Tends Toward Maximum Disorder
Multiple Choice

6. The second Law of Thermodynamics states that:

A)  spontaneous processes are characterized by the overall conversion of order to disorder.

B)  spontaneous processes are characterized by the conversion of work to force.

C)  nonspontaneous processes are characterized by the conversion of order to disorder.

D)  spontaneous processes are characterized by the conversion heat to pressure.

E)  none of the above

Ans:  A

Level of Difficulty:  Easy

Section:  3-2. Second Law of Thermodynamics: The Universe Tends Toward Maximum Disorder
7.  If gas molecules in an enclosed space are allowed to enter a second chamber, the resulting redistribution of gas molecules represents an increase in

A)  enthalpy

B)  entropy

C)  force

D)  A and C

E)  A, B, and C

Ans:  B

Level of Difficulty:  Easy

Section:  3-2. Second Law of Thermodynamics: The Universe Tends Toward Maximum Disorder
8. Calculate (G°’  for the reaction A + B ( C + D at 25°C when the equilibrium conditions are : [A] = 10 (M, [B] = 15 (M, [C] = 10 (M, [D] = 10 (M.

A)  1004 J/mol

B)  10 kJ/mol

C)  1 J/mol

D)  insufficient data to determine answer

E)  none of the above

Ans:  A

Level of Difficulty:  Moderate

Section:  3-4. Chemical Equilibria
9.  For a reaction with (H  = 23 kJ/mol and (S =22 J/K•mol, at 2°C, the reaction is:

A)  spontaneous

B)  nonspontaneous

C)  at equilibrium

D)  impossible to determine reactivity

E)  none of the above

Ans:  B

Level of Difficulty:  Moderate

Section:  3-3. Free Energy: The Indicator of Spontaneity
10. For a reaction with (H  = 20 kJ/mol and (S =20 J/K•mol, the (G is ______ at 27°C.

A)  14 J/mol

B)  140 J/mol

C)  1400 J/mol

D)  14,000 J/mol

E)  none of the above

Ans:  D

Level of Difficulty:  Moderate

Section:  3-3. Free Energy: The Indicator of Spontaneity
11. A spontaneous process

A)  occurs without the addition of free energy.

B)  has a (G<0.

C)  is exergonic.

D)  all of the above

E)  none of the above

Ans:  D

Level of Difficulty:  Easy

Section:  3-3. Free Energy: The Indicator of Spontaneity

12. An increase in disorder
A)  is required for a process to be spontaneous

B)  results in a decrease in entropy

C)  is characteristic of a system increasing in enthalpy

D)  results in the factor T(S being positive 

E)  is found in every exergonic process

Ans:  D

Level of Difficulty:  Easy

Section:  3-2. Second Law of Thermodynamics: The Universe Tends Toward Maximum Disorder

13. Enzymes accelerate biochemical reactions by

A)  decreasing the (G for the reactions

B)  increasing the (G for the reactions

C)  establishing a ‘closed system’ for each reaction

D)  promoting reaction pathways associated with a positive (G

E)  providing a more favorable pathway for the reactions

Ans:  E

Level of Difficulty:  Easy

Section:  3-4. Chemical Equilibria
14. A van’t Hoff plot

A)  plots ln Keq versus T

B)  plots (K versus –T(S

C)  plots Keq versus 1/T

D) is a good method to determine (H° and (S°

E)  determines Keq by plotting (H° versus 1/T

Ans:  D

Level of Difficulty:  Easy

Section:  3-4. Chemical Equilibria
15. Keq can be determined from knowledge of the change of standard free energy using the equation

A)  e–(G°’/RT

B)  ln e-(G°‘/T(S
C)  e–(G°’/RT
D)  e–(G°’/T(S
E)  log e–(G°’/RT
Ans:  A

Level of Difficulty:  Easy

Section:  3-4. Chemical Equilibria
