Thermodynamics. These problems are mostly from your textbook. More can be found in chapter 14 and 23.
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1. Define the First and Second Laws of Thermodynamics in words and with an equation. Discuss how
they are related to our understanding on AH, AS, and AG. OG- -T(_\SU(\N
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2. Standard molar entropy (S°) can be used to calculate reaction entropies. These values are always

positive (S°> 0). Why? TS ;Z \ S0 ,\,(M“—_L_S ek N«’C\éﬁl‘(“"’h@n‘ " e %\-.ﬁ ok Es\’n{;)

3. (23-6) For each pair, predict which molecule will have a higher molar entropy:

COvs(CO,) Vgt H0 (s) vs.HO (I) << Qéa CH4(g)at25°CVS.@
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4. For each reaction, select the correct answer for AH, AS, and AG. ¥ Ll /r

AS >0 AS >0
AH >0 AH<(D AH >0 @?@

H202 (1) = Hz202(s) C(s)+4H(g)= CHs(g)
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5. (23.23) Using the information below, calculate the AG at 37°C when [ATP] = 5.0 mM, [ADP] = 0.50 mM,

and [HPO4?] = 5.0 mM. Is the reaction spontaneous under these conditions?
ATP (aq) + H20 () 2 ADP (aq) + HPO4* AG° = -30.5 kJ mol”’

6. (14.19) Calculate AH° for CH3sCH20H (1) =CH3OCHs3 () noting that:

CH3CH20H (1) + 3 02(g) = 2 CO2(g) + 3 H20 (g) AH° = -1234.8 kJ mol’
CH3OCHs (I) + 3 02(g) = 2 CO2(g) + 3 H20 (9g) AH° =-1309.1 kJ mol’
7. (23-67) From the following data, calculate ASss for each metal Metal Tm (K) | AHtus (kJ mol™)
Li 454 2.99
Na 371 2.60

8. (23.72) From the data below, calculate AG°® and K for the following reaction at 25°C.

Ag+ (aq) + CI (aq) = AgCl(S) Ag+ (ag) CI- (aq) AgCI(S)
AG? (kJ mol) 771 -131.2 -109.8
S° (J mol'K") 72.7 56.5 96.3

9. For the reaction in problem 8, determine AS° and AH®.

10. Using the information you determined in problems 8 and 9, determine K, AG®°, AH®, and AS° for the
following reactions:
3 Ag* (aq) + 3 CI (aq) = 3 AgCI(s)

AgCl(s) = Ag” (aq) + CI" (aq)
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