
Chemistry 2212 Sample Quiz 4

1. A cylinder fitted with a gas-tight piston contains 6.00 L of an ideal gas at a pressure
of 1.00 atm.  If the gas is compressed by the piston with a constant opposing pressure
of 6.00 atm to a final volume of 1.00 L, how much work (in kJ) is done on the gas?  If
no heat is absorbed by the gas, what is E for the gas?  (1 L-atm = 101.3 J)

2. Calculate S for the following reaction.  If Hrxn = -41.17 kJ, calculate Suniv.  Is the
reaction spontaneous or non-spontaneous?

CO(g)    +    H2O(g)    →    CO2(g)     +     H2(g)
S, J/K 197.56 188.72 213.63 130.57

3. Calculate G for the following reaction.  Is the reaction spontaneous or non-
spontaneous?

2 CO2     +   4 H2O →    2 CH3OH +      3 O2
Gf, kJ/mol -394.36 -228.59 -162.01

4. At what temperature will the following reaction be at equilibrium? (assume H and
S do not vary with tmperature)

C6H6(l)  →  C6H6(g)
H°f, kJ/mol +49.03 +82.93
S°, J/K 172.8 269.2

5. Calculate the equilibrium constant at 298 K for the following reaction.
SO2  +  3 H2  ←→    H2S   +   2  H2O     G° = -207.73 kJ

6. Draw a picture of the galvanic cell in which the following reaction takes place.

Al(s) + Sn+2
(aq) → Al+3

(aq) + Sn(s)

Label all parts.  Balance the equation.  Write the half reactions and identify the
species being oxidized, the species being reduced, the oxidizing agent, and the
reducing agent.



7. Arrange the following in order of increasing strength as reducing agents:
Ag, Be,  Fe, Br-, Cr, Cu

Standard Reduction Potentials E°, volts
Be2+

(aq) + 2e-  → Be(s) -1.85

Cr3+
(aq) + 3e-  → Cr(s) -0.74

Fe2+
(aq) + 2e-  → Fe(s) -0.44

Cu2+
(aq) + 2e-  → Cu(s) +0.34

Ag+
(aq) + e-  → Ag(s) +0.80

Br2(l) + 2e- → 2Br-
(aq) +1.07

8. What is the standard cell potential of a galvanic cell made up with a Cu/Cu2+ half
cell and a Ag/Ag+ half cell?

9. Calculate the cell potential of the following galvanic cell:
Cu(s)|Cu2+

(aq, 2.00 M)||Ag+
(aq, 0.050 M)|Ag(s)

10. What is the cell potential of a Fe/Fe2+ concentration cell if [Fe2+] = 0.0010 M in one
half cell and [Fe2+] = 2.20 M in the other half cell?

11. Consider the electrolysis of molten magnesium chloride (MgCl2).
a) Write both half-cell reactions.

b) How many grams of Mg metal (atomic mass 24.31) can be produced by passing a
current of 2.50 A through molten MgCl2 for 90 min?  (1 F = 96,500 coulombs)


