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 General Chemietry
Mr. MacGlilivray
Thermodynamics Caiculations, Part Il

Solve the following problems. Show formulas, units, and work for problems requiring
calcuiations.

Suppose that 1.00 mol of C3H; (g) reacts completely with 02 (9) to produce C()2 (g) and Hzo (‘5)
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1. Wite the balanced chemical eqfaﬁog for this reaction. Wredects
GGHy t+ 50, —> 3Co, + 440 .
2. Calculate the enthalpytof this reaction. Don't forget the correct units. ,
aeme  \HC = [PRofucTs] - (REACTAVTS]

= [0t +GYy) ] - [0)sHe) + 6oz ) |

= [@)(-w.ﬁz) ; (3)(-33.5)]-@)(- 2.85) HO))
= C-%m 7¢ t (-H@-‘Sﬂ - E—-roz\ssj
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3. s this reaction exothermic or endothermic? How do you know? , ﬁ’ S
EXOTHERMK ) hecavse Hhe sigh FaH 15—,
4. s this enthalpy change favorable or u vorable‘g .
FAVORARLE.
5. Calculate the AS® for the reaction in #1. Use the correct units.

ASh = [PROYuTs] - [ReATAVT ]

Ag?m = @)C”zo) +(3)(c oz)j ~ E’X@”&) +(5X097

= [@Q&S% t (3Xm‘e)] - [Q)(zéq‘q) + @(205 o):{
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8. ls this entropy change favorable or unfavorable? How do you know?
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7. Calculate the AG* for this reaction at 298 K. You may use either of the two formulas to
caiculate AG*. Make sure that you keep track of the units - AS° usually has "J" as part of its
units, but AH° usually has "kJ"l -

Opton #1 1 vee AG= 'TS

AG(:M - 204343 K ] [(243M{0 10122 kD’}w)
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8. Isthcm‘octionopuhnomormt?ﬂwdoyoubm

T+8sportancos, T+ kgl waeenersy than /11 rgeives,
The Sign ¢ 46 1% —.
9. Consider the following reaction:

X+2W> Y  AG®=40.9 kiimol

Hemiswhatthlsexpressionreanymeans: In this reaction, if 1 mol of X is reacted with 2 moi of
W, then 1 molonispmducedandthisroquim-to.ekJofenergy. Therefore, in order to produce

2.96molon,howmanykJofenergymustbeused;?(:ShS\__uwork.lnd de units—
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10. in all of the calculations above (excluding #9), you assumed that 1.00 mol of CaH, reacted.
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b. Only 0.393 g of CsHs reacts.
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