Chemistry 11 Enriched

Unit VI

Problem Set 6.3 – The Ideal Gas Law

The only factor left out of the combined gas law is the amount of gas, ie. the number of moles.  The ideal gas law accounts for the number of gas particles by including a factor for the number of moles.  As such, the ideal gas law can be used for any situation of pressure, temperature, volume or number of moles.

The combined gas law is:
with the moles included, the ideal gas law is as follows: (remember: the number of moles and the volume are directly related)




PV = nRT
R is the ideal gas law constant.

The ideal gas law constant, R, can be calculated from ideal conditions, because we know that 1 mole of any gas at 101.3 kPa and 273.15 K has a volume of 22.4 L.





R = PV 





       nT





   = (101.3 kPa)(22.4 L)




      (1.00 mole)(273.15 K)





   =  8.314 kPa.L/K.mol

This constant is important and should be remembered, because it can apply to any conditions where L, kPa, Kelvin and moles are used.


6.20
a) 0.0820 (L)(atm)/(K)(mole)
b) 62.32 (L)(mm Hg)/(K)(mole)

c) 8307 (mL)(kPa)/(K)(mole)

6.21
n = 0.049 moles


6.22
V = 65.7 L or to correct s.f.’s 70 L

6.23
T = 170 K


6.24
MM = 122 g/mole

6.25
P = 592 kPa

6.26
density = 1.38 g/L

6.27
MM = 6249 g/mole, C481H481
6.28
13.7 L C2H6
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6.20	Calculate the value of R using the following units knowing that 1.00 atm = 101.3 kPa = 760 mm Hg = 760 Torr


	a) L, atm, mole, K


	b) L, mm Hg, mole, K


	c) mL, kPa, mole, K





6.21	How many moles of gas are found in 1.25 L of a gas at 17.0 oC and 95 kPa?





6.22	What is the volume of 4.5 moles of oxygen gas at –100 OC and 740 mm Hg?





6.23	0.65 moles of a gas occupies a volume of 12.0 L at 0.75 atm.  What is the temperature of this gas?





6.24	A liquid that evaporates easily produced 0.5090 g of vapour in a 129.4 mL flask at 371 K and 746 Torr.  What is the molar mass of the liquid?





6.25	A vessel with a volume of 10.0 L contains 2.80 grams of nitrogen, 0.403 grams of hydrogen and 79.9 grams of argon.  What is the pressure inside the flask at 37.0 oC?





6.26	What is the density of oxygen gas at atmospheric pressure and 10.0 oC?





6.27*	A gaseous sample has an empirical formula of CH.  56.00 grams of this gas at 200.0 kPa and 300.0 K occupy 111.7 mL of space.  What is the molecular formula for this gas?





6.28*	What volume of gaseous ethane, C2H6, at 60.8 kPa and –25.0 oC contains the same number of molecules as 9.02 L of NO2 at 101.3 kPa and 0.00 oC?















