
Molar Mass of an Unknown Gas/Volatile Liquid - Practice Question
Answer in the space provided.  Show all work.  
A student was assigned the task of determining the molar mass of an unknown gas.   The student measured the mass of a sealed 843 mL flask that contained dry air.  The student then flushed the flask with the unknown gas, resealed it, and measured the mass again.  Both the air and the unknown gas were at 23.0 °C and 750.0 torr.  The data for the experiment are shown below.
	Volume of sealed flask
	843 mL

	Mass of sealed flask and dry air
	157.70 g

	Mass of sealed flask and unknown gas
	158.08 g



A.  Calculate the mass, in grams, of the dry air that was in the sealed flask.  The density of dry air is 1.18 g/L at 23.0 °C and 750.0 torr.




B.  Calculate the mass, in grams, of the sealed flask itself (as if it had no air in it).




C.  Calculate the mass, in grams, of the unknown gas that was added to the sealed flask.




D.  Using the information above, calculate the value of the molar mass of the unknown gas.

After the experiment was completed, the teacher informed the student that the unknown gas was carbon dioxide.
E.  Calculate the percent error in the value of the molar mass calculated in part D.



F.  For each of the following two possible occurrences, indicate whether it by itself could have been responsible for the error in the student’s experimental result.  You do not need to include any calculations with your answer.  For each of the possible occurrences, justify your answer.
Occurrence 1:  The flask was incompletely flushed with CO2(g), resulting in some dry air remaining in the flask.








Occurrence 2:  The temperature of the air was 23.0 °C, but the temperature of the CO2(g) was lower than the reported 23.0 °C. 








G.  Describe the steps of a laboratory method that the student could use to verify that the volume of the rigid flask is 843 mL at 23.0 °C.  You need not include any calculations with your answer.





