li982 D

(a) From the standpoint of the kinetic-molecular theory, discuss briefly the properties of gas
molecules that cause deviations from ideal behfvior.
() At 25°C and 1 atmosphere pressure. which of the following gases shows the greatest
deviation from ideal behavior? Give two reasons for your choice.
{"Hs S0 i) H-
(c) Real gases approach ideality at low pressure, high temperature, or both. Explain these

observations,
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\ student collected a sample of hydrogen gas by the displacement of water as shown by the
diagram above, The relevant data are given in the tollowine table

GAS SAMPLE DATA

Volume of sample 0.0 mil
lemperature iy !
Almosphenc Pressure 4> mm Hg

Equilibrivm Vapor Pressure | 23.8 mm Hg
ol HO i 25C)

{a) Calculate the number of moles of hydrogen gas collected

(b} Calculate the number of molecules of water vapor in the sample of gas

icl Calculate the ratio of the average speed of the hvdrogen maolecules to the average speed
of the water vapor molecules in the sample

{d) Which of the two gases, H: or H:AD, deviates more from ideal behavior? Explain your
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HEOH

Represented above are five identical balloons, each filled to the same volume at 25°C and 1.0

atmosphere pressure with the pure gases indicated.

(a) Which balloon contains the greatest mass of gas? Explain,

(b) Compare the average kinetic energies of the gas molecules in the balloons. Explain.

(c) Which balloon contains the gas that would be expected to deviate most from the behavior
of an ideal gas? Explain,

(d) Twelve hours after being filled, all the balloons have decreased in size. Predict which
balloon will be the smallest. Explain your reasoning.
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A rigieS. linder contains 24.5 Jand 28.0 g of Oz(g)

(a) Calculate the 7 atm, of the gas mixture in the cylinder at 298 K.

(b) Tﬁe't»?lmn_erat sdire in the cylinder is decreased to 280 K. Calculate each of
the fo

(i) The mole fraction of N:(g/in the cylinder.
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balloon will be the smallest. Explain your reasoning.

2003 B
A rigid 5.00 L cylinder contains 24.5 g of N;(g/and 28.0 g of 0. (g/
(a) Calculate the total pressure, in atm, of the gas mixture in the cylinder at 298 K.

(b) The temperature of the gas mixture in the cylinder is decreased to 280 K. Calculate each of
the following.

(il The mole fraction of N, (g/in the cylinder.
(i) The partial pressure, in atm, of N (g in the cylinder.

(c) If the cylinder develops a pinhole-sized leak and some of the gaseous mixture escapes, would
MN.(g)

the ratio ©:(2) inthe cylinder increase, decrease, or remain the same? Justify your answer.

A different rigid 5.00 L cylinder contains 0.176 mol of NO(g/ at 298 K. A 0.176 mol sample of 0. (g/is
added to the cylinder, where a reaction occurs to produce NO; (g

(d) Write the balanced equation for the reaction.
(e) Calculate the total pressure, in atm, in the cylinder at 298 K after the reaction is complete.
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1972

A 500 gram sample of a dry mixture of potassium hydroxide, potassium carbonate, and

potassium chloride is reacted with 0.100 liter of 2.0 molar HCI solution.

(a) A 249 mulliliter sample of dry CO, gas, measured at 22°C and 740 torr, 1s obtained from
the reaction. What is the percentage of potassium carbonate in the mixture?

(b) The excess HCI is found by titration to be chemucally equivalent to 86.6 mulliliters of 1.50
molar NaOH. Calculate the percentages of potassium hydroxide and of potassium chloride in
the original mixture.
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