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A 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 following table.

	GAS SAMPLE DATA

	Volume of sample
	90.0 mL

	Temperature
	25C

	Atmospheric Pressure
	745 mm Hg

	Equilibrium Vapor Pressure of H2O (25C)
	23.8 mm Hg


(a)
Calculate the number of moles of hydrogen gas collected.

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

(c)
Calculate the ratio of the average speed of the hydrogen molecules to the average speed of the water vapor molecules in the sample.

(d)
Which of the two gases, H2 or H2O, deviates more from ideal behavior? Explain your answer.
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Propane, C3H8, is a hydrocarbon that is commonly used as fuel for cooking.

(a)
Write a balanced equation for the complete combustion of propane gas, which yields CO2(g) and H2O(l).

(b)
Calculate the volume of air at 30C and 1.00 atmosphere that is needed to burn completely 10.0 grams of propane. Assume that air is 21.0 percent O2 by volume.

(c)
Another common fuel is methane gas, CH4.  At the same temperature, which of these two gases has the greater velocity?                    What is the ratio of their velocities? 

(d)
How does the hybridization of carbon change as propane reacts to form carbon dioxide?
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Cly(g) can be generated in the laboratory by reacting potassium permanganate with an acidified solution of
sodium chloride. The net-ionic equation for the reaction is given above.

(a) A 25.00 mL sample of 0.250 M NaCl reacts completely with excess KMnO,(aq). The Cl,(g) produced is
dried and stored in a sealed container. At 22°C the pressure of the Cly(g) in the container is 0.950 atm.

(i) Calculate the number of moles of Cl7(ag) present before any reaction occurs.

(ii) Calculate the volume, in L, of the Cly(g) in the sealed container.

An initial-rate study was performed on the reaction system. Data for the experiment are given in the table below.

Trial [cry [MnO, ] [H*] Rate of Disappearance of MnO, in M's 1
1 0.0104 | 0.00400 3.00 225x10°%
2 0.0312 | 0.00400 3.00 2.03x107
3 0.0312 | 0.00200 3.00 102x107

(b) Using the information in the table, determine the order of the reaction with respect to each of the following.
Justify your answers.

@i c1
(i) MnO,

(c) The reaction is known to be third order with respect to H*. Using this information and your answers to
part (b) above. complete both of the following:

(i) Write the rate law for the reaction.

(ii) Calculate the value of the rate constant, k, for the reaction, including appropriate units.

(d) Is it likely that the reaction occurs in a single elementary step? Justify your answer.




