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2. A sample of a pure, gaseous hydrocarbon is introduced into a previously evacuated rigid 1.00 L vessel. The

pressure of the gas is 0.200 atm at a temperature of 127°C.

(a) Calculate the number of moles of the hydrocarbon in the vessel.

(b) O4(g) is introduced into the same vessel containing the hydrocarbon. After the addition of the 0,(g), the
total pressure of the gas mixture in the vessel is 1.40 atm at 127°C. Calculate the partial pressure of O,(g) in
the vessel. -

The mixture of the hydrocarbon and oxygen is sparked so that a complete combustion reaction occurs, producing
CO,(g) and H,0(g). The partial pressures of these gases at 127°C are 0.600 atm for CO,(g) and 0.800 atm for
H,0(g). There is O,(g) remaining in the container after the reaction is complete.

(c) Use the partial pressures of CO,(g) and H,0O(g) to calculate the partial pressure of the 0O,(g) consumed in
the combustion. .

(d) On the basis of your answers above, write the balanced chemical equation for the combustion reaction and
determine the formula of the hydrocarbon.

(e) Calculate the mass of the hydrocarbon that was combusted.

(f) As the vessel cools to room temperature, droplets of liquid water form on the inside walls of the container.
Predict whether the pH of the water in the vessel is less than 7, equal to 7, or greater than 7. Explain your
prediction.
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Archery FRQ Assessment
	1.

	I. Difference in temperature between freezing point of solvent and freezing point of solvent and freezing point of solution

	II. Molal freezing point depression constant, Kf, for solvent

	In addition to the information above, which of the following gives the minimum data required to determine the molecular mass of a nonionic substance by the freezing point depression technique?

	(A) No further information is necessary.       (B) Mass of solute         (C) Mass of solute and mass of solvent

	(D) Mass of solute and volume of solvent     (E) Mass of solute, mass of solvent, and vapor pressure of solvent


	2. Which of the following aqueous solutions has the highest boiling point?

	(A) 0.10 M potassium sulfate, K2SO4                 (B) 0.10 M hydrochloric acid, HCl

	(C) 0.10 M ammonium nitrate, NH4NO3          (D) 0.10 M magnesium sulfalte, MgSO4

	(E) 0.20 M sucrose, C12H22O11


	3. Equal masses of three different ideal gases, X, Y, and Z, are mixed in a sealed rigid container. If the temperature of the system remains constant, which of the following statements about the partial pressure of gas X is correct?

	(A) It is equal to 1/3 the total pressure

	(B) It depends on the intermolecular forces of attraction between molecules of X, Y, and Z.

	(C) It depends on the relative molecular masses of X, Y, and Z.

	(D) It depends on the average distance traveled between molecular collisions.

	(E) It can be calculated with knowledge only of the volume of the container. 


	4. Two flexible containers for gases are at the same temperature and pressure. One holds 0.50 grams of hydrogen and the other holds 8.0 grams of oxygen. Which of the following statements regarding these gas samples is FALSE?

	(A) The volume of the hydrogen container is the same as the volume of the oxygen container.

	(B) The number of molecules in the hydrogen container is the same as the number of molecules in the oxygen container.

	(C) The density of the hydrogen sample is less than that of the oxygen sample.

	(D) The average kinetic energy of the hydrogen molecules is the same as the average kinetic energy of the oxygen molecules.

	(E) The average speed of the hydrogen molecules is the same as the average speed of the oxygen molecules. 
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