




Temperature (Kelvin) is an index of the random motions of
 gas particles (higher T means greater motion.)!

As the temperature of a gas increases, which statement best
 correlates to information about molecular velocity?	



A) 	

The average molecular velocity will increase, but the	


	

distribution of molecular velocities will stay the same.	



B) 	

The average molecular velocity will stay the same, but the	


	

molecular velocity distribution will spread.	



C) 	

The average molecular velocity will increase, and the	


	

distribution of the molecular velocities will spread.	



D) 	

The average molecular velocity will stay the same, and the	


	

distribution of the molecular velocities will stay the same.	



C) accurately reflects the connection between molecular velocity
 and an increase in temperature. Kelvin temperature is directly
 related to molecular velocity - with greater temperature the
 distribution of available velocities also increases.	







Each of the balloons hold 1.0 L
 of different gases.  All four are
 at 25°C and each contains the
 same number of molecules.  Of
 the following which would also
 have to be the same for each
 balloon?  (obviously not their
 color)	



A) 	

Their density	


B) 	

Their mass	


C) 	

Their atomic numbers	


D)  Their pressure	


E)  Their number of moles	



D)	


or	


E) 	


The temperature, pressure, number of moles, and volume are all
 related for a sample of trapped gas. 	



If a 10.0 L sample of a gas at 25°C suddenly had its volume doubled,
 without changing its temperature what would happen to its
 pressure?  What could be done to keep the pressure constant without
 changing the temperature?	



A) 	

The pressure would double; nothing else could be done to	


	

prevent this.	



B) 	

The pressure would double; the moles of gas could be doubled.	


C) 	

The pressure would decrease by a factor of two; the moles of gas
 	

could be halved.	


D) 	

The pressure would decrease by a factor of two; the moles could
 	

be doubled.	



D) describes two opposing changes.  When the volume increases, the
 pressure of a trapped gas will decrease (at constant temperature and
 constant moles of gas).   However, if the pressure drops, more
 collisions could be restored by adding more particles of gas in the
 same ratio as the pressure decline.	



Do you have enough oxygen to climb Mt. Everest?	


http://chemconnections.org/chemwiki/everest/everest.htm	



Typical total volume for human lungs is approximately 5,800 mL.  At
 a temperature of 37°C (average body temperature) and pressure
 of 0.98 atm, how many theoretical number of moles of air can
 we carry inside our lungs? (R = 0.08206 L atm/ K mol)	



A) 	

1.9 mol	


B)  0.22 mol	


C)  230 mol	


D)  2.20 mol	


E)  0 mol: Moles can harm a person’s lungs.	





B) 	



The units for temperature must be in K, pressure in atm, and volume
 in L.  Then using the universal constant 0.08206 L atm/ K mol :	



n air = PV / RT	


n air = 0.98 atm x 5.800 L / (37 + 273) K x ���

	

 	

0.08206 L * atm/ K mol 	



n air =  0.22 mol 	



An average pair of human lungs actually contains only
 about 3.5 L of air after inhalation and about 3.0 L after
 exhalation. Assuming that air in your lungs is at 37°C
 and 1.0 atm and there is 20.9% oxygen in air. (R =
 0.08206 L atm/ K mol)	



1)  How many moles of O2 are actually in a typical
 breath?.	



2)  What is the mass of O2 in a typical breath?.	


3)  How much of the O2 is essential biochemically?	



An average pair of human lungs actually contains only
 about 3.5 L of air after inhalation and about 3.0 L after
 exhalation. Assuming that air in your lungs is at 37°C
 and 1.0 atm and there is 20.9% oxygen in air. 	



How many moles of O2 are actually in a typical breath?.	



n O2(g) = (20.9%) * PV / RT	


n O2(g) = (0.209 mol O2(g) / mol air) x 1.0 atm x (3.5 L-3.0 L) /
 	

 	

 	

 	

0.08206 L * atm x 310 K)	



n O2(g) =  0.0041 mol 	



n air (g) =  PV / RT	



n O2(g) = (20.9%) * PV / RT	





An average pair of human lungs actually contains only
 about 3.5 L of air after inhalation and about 3.0 L after
 exhalation. Assuming that air in your lungs is at 37°C
 and 1.0 atm and there is 20.9% oxygen in air. 	



What is the mass of O2 in a typical breath?.	



n O2(g) = (20.9%) * PV / RT	


n O2(g) = (0.209 mol O2(g) / mol air) (1.0 atm x (3.5 L-3.0 L) x
 mol air * K / 0.0821 L * atm x 300 K)	



n O2(g) =  0.0041 mol 	

 g O2(g) =  0.0041 mol x 32.0 g/mol	


g O2(g) = 0.13 g	



An average pair of human lungs actually contains only
 about 3.5 L of air after inhalation and about 3.0 L after
 exhalation. Assuming that air in your lungs is at 37°C
 and 1.0 atm	



How much of the O2 is essential biochemically?	



The primary source of exhaled CO2 is from the combustion of
 glucose, C6H12O6 (molar mass = 180. g/mol.). The balanced
 equation is shown here:	



C6H12O6 (aq) + 6 O2 (g) → 6 CO2 (g) + 6 H2O (l)	



If you oxidized 5.42 grams of C6H12O6 while tying your boots to
 climb Mt. Everest, how many liters of O2 @ STP conditions did you
 use? (R = 0.08206 L atm/ K mol)	



A) 	

0.737 L	


B) 	

0.672 L	


C) 	

4.05 L	


D) 	

22.4 L	



C) 4.05 L	



C6H12O6 (aq) + 6 O2 (g) → 6 CO2 (g) + 6 H2O (l)	



The number of moles of glucose must first be determined (5.42 g
/180. g/mol = 0.0301 moles), then this is multiplied by 6 to account
 for the stoichiometric ratio between glucose and oxygen.  	



From this, V = nRT/P is used with the appropriate substitutions. (R =
 0.08206 L atm/ K mol)	



= 6 x 0.0301 mol O2(g) x 0.08206 L *
 atm mol-1 x 273 K/ 1 atm)	





0.0820 grams of the volatile, gaseous phase, of a compound, which
 smells like fresh raspberries, was trapped in a syringe. It had a
 volume of 12.2 mL at 1.00 atmosphere of pressure and 25.0°C. 
 What is the molar mass of this pleasant smelling compound ? 

A) 	

13.8 g/mol	


B) 	

164 g/mol	


C) 	

40.9 g/mol	


D) 	

224 g/mol	



For the compound that smells like fresh raspberries, the following
 structure, C10H12O2, matches its calculated molar mass. 

A) 	

TRUE	


B) 	

FALSE	





Based on your answers for the compound, which smells like fresh
 raspberries,  in the previous two questions, the following structure
 matches its molecular formula. 

A) 	

TRUE	


B) 	

FALSE	



164 g/mol  = C10H12O2	




