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20 - Entropy & Free Energy

STUDY QUESTIONS

1. Imaginetossing two coinsin the air.
a.  Predict the distribution of various combinations of heads and tails.
b. What is the probability of the result being two heads?
c. What isthe most probable result?

Now imaging tossing three coinsin the air.
d. What isthe probability of athree heads result?
e.  Which system has the highest entropy, the two-coin system or the three-coin system?

2. Which one of the following pairs of samples has the higher entropy?
a  Bry(l) or Brx(0)
b.  CzHe(g) or CsHs(g)
c. MgO(s) or NaCl(s)
d. KOH(s) or KOH(ag)

3.  Predict the entropy change for the following processes:
O2(9) ® 20(g)

205(9) ® 302(9)

CHa(g) +202(g) ® CO2(g) +2H0(9)

NaCl(s) ® Na'(aq) + Cl(aq)

C2HsOH(l) ® C,HsOH(Q)

Ag'(aq) + Cl(ag) ® AgCI(s)

9.  Of thefollowing reactions,
which are spontaneous at any temperature,
which are never spontaneous regardless of the temperature,
which are spontaneous only at a high temperature,
and which are spontaneous only at low temperature?
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a  CgHis(l) + °/20,(g) ® 8CO,(g) + 9H.0(Q) -+
b. Na2(g) + 2F2(g) ® N2F4(0) ) )
c. Cl(g)® 2Cl(g) + +
d. 205(9) ® 302(9) -t

e 2C(s) + 2Hx(g) ® CyHa4(9) oo



