Let’s Practice!

3. Avoitaic cellis constructed based on the following reaction: Zn{s) + Cu?*(aq) — Zn?*(aq) + Cu(s)
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a. A student accidentally adds additional ZnSOa to the Zn(s)/Zn**(aq) half-cell. What happens to the
magnitude of the cell voltage (relative to the standard cell)? Justify your answer.

Aﬂ‘é{h\ E’-«S‘OL’ would weFease E%"\?.-l—j/ a pﬂw{h L-t} fﬂwfqgi"‘g. M+ [-:)m'uj'lhj e f‘.:t,‘

C\oSer To e%u'd'\bv'mm,"l'lwsj the magnitud, of the cau voltuge decreases - E_Ce“ 74 Em” :

b. is the value of the equilibrium constant for the cell reaction greater than 1, less than 1, or equal to 1?
Explain.
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¢. What must be true about the standard free energy change of this reaction, AG°? Justify.
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- Zn(s) + Cu**(ag) - Zn**{aqg) + Cu(s)

4, A galvanic cell based on the reaction represented above was constructed from zinc and copper half-cells. The
observed voltage was found to be 1.22 volt instead of the standard celi potential, EY, of 1.10 volts. Which of the
following could correctly account for this observation?
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A. The cell had been running for a period of time.

B. The standard free energy of the cell, AG®, is negative. E > E‘; \
C. The Cu®* solution was less concentrated than the Zn?* solution. Cell € \
The Zn?* solution was less concentrated than the Cu?* solution.
5. Which of the following statements is true about the reaction below?
‘ 2 Agls) + Cu®*(ag) = 2 Ag'(aq) + Cu(s) Keq = 2.7 x 10716 ’k K
a. E®and AG® are both positive. ¢. E°is positive and AG® is negative.

b. E° and AG® are both negative. E° is negative and AG® is positive.



6. Inthe reaction below, a piece of solid nickel is added to a solution of potassium dichromate.

14 H* (aq) + Cr, 027 (ag) + 3 Ni(s) - 2 Cr3*(aq) + 3 Ni**(ag) + 7 H,0(D)
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How many moles of electrons are transferred when 1 mole of potassium dichramate is mixed with 3 mol of nickel?

a. 2 moles of electrons c. 5molesof electrons
b. 3 moles of electrons @ 6 moles of electrons

7. Calculate the standard free energy of the following reaction at 25°C. Cin T/ﬂwlmb

Fe**(aq) + Mg(s) = Fe(s)+ Mg**(aq) Eon = 1.92 V
a, 37x10° (D 3.7 x10°
b. 1.6x10° c. -1.6x10°
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Fe(s) + Cu*{ag) = Fe*(aq) + Cu(s) g

8. An electrolytic cell based on the reaction represented above was constructed from iron and copper half-celis.
The observed voltage was found to be 0.59 volt instead of the standard cell potential, E°, of 0.78 volts. Which of
the following could correctly account for this observation? _
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A. The copper electrode was larger than the iron electrode.
B. The solutions in the half-cells had different volumaes.
cell < ET c,g”
C. The Cu®* solution was more concentrated than the Fe2* solution.
. The Fe?* solution was more concentrated than the Cu?* solution.

2 Al(s) + 3 Mn#*(aq} 2 2 Al*{aq) + 3 Mn(s)

9. Athermodynamically favorable celi, utilizing the reaction shown above, ran for 45 minutes. What happens to
the measured voltage and why?

@ The measured voltage decreases over time because deviations in concentration that bring the cell closer to
equilibrium will decrease the magnitude of the cell potential.
B. The measured voltage increases over time because deviations in concentration that bring the cell closer to
equilibrium will increase the magnitude of the cell potential.
C. The measured voltage increases over time because [Mn?*] increases as the cell runs.
D. The measured voltage remains constant because E® is an intensive property.



