Section 01-Kuwata Chemistry 11

Fall 2001
6. Let us consider the behavior of a 1.00-mol sample of hydrogen chloride gas.

(a) (8 points) Using the ideal gas law, we would predict that 1.00 mol of HCl(g) at 8.22 atm
and 506 K should occupy a volume of 5.05 L. However, careful experiments reveal that

the gas actually occupies a volume of 5.00 L. Explain in detail why the actual volume is
smaller than that predicted by the ideal gas law.
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(b) (20 points) The 1.00-mol sample of HCl(g) is dissolved’in a calorimeter containing 501
mL of water originally at 21.5°C. Assuming that there is no thermal energy transfer with
the calorimeter or the surroundings, predict the temperature (in °C) of the water after the
HCI has completely dissolved. (Note that AH°(Cl,ag) = -167.16 kJ/mol, and remember
that AH>(H",aqg) is defined to be zer0.) Ly AHuypn = AWn, R L fAN Hf‘)( Ha, 4 )
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