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This print-out should have 8 questions.
Multiple-choice questions may continue on
the next column or page – find all choices
before answering. The due time is Central
time.

DAL 0301 02

15:11, general, multiple choice, < 1 min, fixed.
001

Which of the statements below concerning
thermodynamic sign convention is NOT true:

1. w is positive when work is done by the
system. correct

2. ∆G is negative when a reaction is spon-
taneous.

3. Work is done on the system when ∆V is
negative.

4. ∆S is positive when there is increasing
disorder.

5. ∆H is negative when heat is released to
the surroundings.

Explanation:

w is positive only when work is done ON the
system, not BY the system. When the system
does work, volume increases or the number of
moles increases (∆V > 0, ∆n > 0).

w = −P ∆V = −∆nR T

and will therefore be negative when ∆V or
∆n is positive.

Mlib 64 5086

15:12, general, multiple choice, > 1 min, fixed.
002

A friend states that water freezing is a viola-
tion of the second law of thermodynamics.
Your best reply would be that

1. although the entropy of the water de-
creases the entropy of the universe increased.
correct

2. the second law does not apply to water.

3. the second law does not apply at 0◦C.

4. you must be thinking of the first law.

Explanation:

The Second Law of Thermodynamics says
that in spontaneous changes, the universe
tends toward a state of greater disorder.

ChemPrin3e 07 54

15:13, basic, numeric, < 1 min, wording-
variable.

003

Which of the compounds
I) N2H4(`);
II) C6H12(`) (cyclohexane);
III) CuO(s);
IV) PCl3(g);
is/are stable with respect to decomposition
into their elements under standard conditions
at 25◦C?

∆H
◦

f ∆S
◦

m ∆G
◦

f
(

kJ

mol

) (

J

K·mol

) (

kJ

mol

)

CuO(s) −157.3 42.63 −129.7
C6H12(`) −156.4 26.7 204.4
PCl3(g) −287.0 311.78 −267.8
N2H4(`) 50.63 121.21 149.34

1. III and IV only correct

2. I, III and IV only

3. II only

4. I and II only

5. II and III only

6. I, II and III only

7. II, III, and IV only

8. III only

9. Another combination

10. Cannot be determined

Explanation:
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Examine the standard free energies of for-
mation of the compounds.
Compounds with a negative free energy of

formation are stable, whereas those with a
positive free energy are unstable with respect
to the elements that compose them. Accord-
ingly, only CuO(s) and PCl3(g) are thermody-
namically stable while C6H12(`) and N2H4(`)
are unstable.

ChemPrin3e T07 01

15:13, basic, multiple choice, < 1 min, fixed.
004

Calculate the change in entropy of a large pail
of water after 200 J of energy is reversibly
transferred to the water at 20◦C.

1. − 0.733 J · K−1

2. +0.683 J · K−1 correct

3. − 0.683 J · K−1

4. +0.733 J · K−1

5. − 200 J · K−1

Explanation:

ChemPrin3e T07 09

15:13, general, multiple choice, < 1 min, fixed.
005

Calculate the normal boiling point of chloro-
form given that the standard entropy and en-
thalpy of vaporization of chloroform is +93.7
J/K/mol and 31.4 kJ/mol, respectively.

1. 335 K correct

2. 215 K

3. 375 K

4. 405 K

5. 450 K

Explanation:

ChemPrin3e T07 44

15:15, general, multiple choice, < 1 min, fixed.
006

For the reaction

2 SO3(g) → 2 SO2(g) + O2(g)

∆H
◦

r = +198 kJ·mol−1 at 298 K.
Which statement is true for this reaction?

1. The reaction is driven by the enthalpy.

2. The reaction will not be spontaneous at
low temperatures.

3. ∆G
◦

r will be negative at high tempera-
tures. correct

4. The reaction will not be spontaneous at
any temperature.

5. ∆G
◦

r will be positive at high tempera-
tures.

Explanation:

DAL 0301 13

15:14, general, multiple choice, < 1 min, fixed.
007

Consider the following reaction:
CO(g) + Cl2(g) → COCl2(g)

Species ∆H0
f S0

kJ/mol J/mol·K

CO −110.5 197.6
Cl2 0.0 223.0

COCl2 −223.0 289.2

Calculate ∆G
0 for the reactions at 298 K.

1. −73.34 kJ/mol correct

2. 221.1 kJ/mol

3. −7.3 J/mol

4. −500.0 kJ/mol

Explanation:
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ChemPrin3e T07 42

15:13, basic, multiple choice, < 1 min, fixed.
008

The entropy of fusion of water is +22.0 J
·K−1

·mol−1 and the enthalpy of fusion of wa-
ter is +6.01 kJ·mol−1 at 0◦C.
What is ∆Stotal for the melting of ice at

0◦C?

1. − 6010 J ·K−1
·mol−1

2. 0 correct

3. − 22.0 J· K−1
·mol−1

4. +6010 J· K−1
·mol−1

5. +22.0 J· K−1
·mol−1

Explanation:


