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THERMOCHEMISTRY WORKSHEET KEY

1. The following describes the reaction that takes place when a typical fat, glyceryl trioleate, is metabolized
by the body:
2Cs7H10406() + 16004(g) — 114COa(g) + 104H,O(/)  AH® = —6.70 x 10% kJ
a. How much hea[ Enel‘gy must be expelled by the body o l‘id the body Of one pound Of faf?

: _ 4
21 = 11b fac 453.6¢g 1 mol fat 6.70 x 10" kJ C172x10% I
11b 885.458 g fat 2 mol fart )

b. If a swimmer burns off 2000 kJ for each 100 laps she swims, how much fat will she burn off (in
pounds) if she swims 20 laps. (Assume all of the energy comes from the above reaction.)

— 885.458 g f:
> 1b fac = 20 laps 2000 kJ 2 mol faqt ( 5.458 g at) 11b - 0.02331b
100 laps —6.70 x 10" kJ 1 mol fac 453.6¢g

2. 0.100 g of H> and an excess of O> are compressed into a bomb calorimeter containing 1200 g of water.
The temperature before the reaction is 25.00 °C, and after the reaction it goes to 27.16 °C. The heat
capacity of the calorimeter is 72.5 J/K. Calculate the heat of combustion of hydrogen gas.

q - —|Cc+ 0.00418 kJ m, |AT - — 0.0725 kJ . 0.00418 le?_OOg 216°C= —11.0 k]
g °C °C g °C
? —

AES = kJ _ 11.0kJ] [2.01594gH, - —222 kJ

mol H, 0.100 g H, mol H, mol H,
AH® = AE° + (An)RT Ha(g) + ¥2O0a(g) — HO()
AH® = —222 k] + (0—1.5) mol %‘M 298.15 K = —226 kJ/mol H,

mo

3. The heat of combustion of liquid cyclohexane, CgH1,(/), is —3924 k]/mole. 8.25 g of cyclohexane is
placed in the bomb of a bomb calorimeter with excess oxygen. The calorimeter contains 825.0 g of warer.
When the mixrure is ignited, the temperature increases from 18.2 °C to 25.6 °C. Calculate the heat

capacity of the calorimerer.

Cngz(ﬁ') + 902(g) —> GCOQ(g) + 6H20([)

AE® = AH® — (An)RT = —3924 k] — (6—9) mol 00083141 Hog 15 k- —3017 — I
mol mol C,H,,
q, =?kJ =8.25g C.H,, 1 mol C,H,, —3917 kJ - 3841
84.162 g C,H,, J\ 1 mol C,H,,
q - 7{.:(&1 , 0.00418 kJ m“lAT
g °C
PSP B 0.00418 k] ~_ —384 kJ _ 0.004181J oo - 481/ C

AT g °C ~T (25.6 — 18.2) °C g °C



