THE COMBINED GAS EQUATION

A weather balloon has a volume of 25.0 L on the ground where the atmospheric pressure is

760.0 mm Hg and the temperature is 22.0 oC.

Determine the volume of the balloon at an altitude where:

1.  
the temperature is 5.00 oC and the atmospheric pressure is 425.0 mm Hg.

P1V1       P2V2                              P1V1 T2                 
                (760.0 mm)(25.0 L)(278K)
-------  =  -------     V2  =   --------------      V2  =   --------------------------------  =  41.7 L
   T1           T2                                   P2T1                                 (425.0 mm)(298K)
2.  
the temperature is -10.00 oC and the atmospheric pressure is 125.0 mm Hg.

P1V1       P2V2                              P1V1 T2                 
                (760.0 mm)(25.0 L)(263K)
-------  =  -------     V2  =   --------------      V2  =   --------------------------------  =  134.1 L
   T1           T2                                   P2T1                                 (125.0 mm)(298K)
The cylinders of 3800 cc (3800 mL) V-6 engine in a Pontiac Bonneville each have an internal volume of 633 cc (mL) at a standard pressure of 14.7 psi and temperature of 25.0 oC.

Determine the internal pressure within a cylinder during the compression stroke when the fuel/air mixture has been compressed to:

3.  
300.0 mL at 150.0 oC.

P1V1       P2V2                              P1V1 T2                 
                (14.7 psi)(633 mL)(423K)
-------  =  -------     P2  =   --------------      P2  =   --------------------------------  =  44.0 psi
   T1           T2                                   V2T1                                 (300.0 mL)(298K)
4.
100.0 mL at 400.0 oC.

P1V1       P2V2                              P1V1 T2                 
                (14.7 psi)(633 mL)(673K)
-------  =  -------     P2  =   --------------      P2  =   --------------------------------  =  210.1 psi
   T1           T2                                   V2T1                                 (100.0 mL)(298K)
5.
5.00 mL at 650.0 oC.

P1V1       P2V2                              P1V1 T2                 
                (14.7 psi)(633 mL)(923K)
-------  =  -------     P2  =   --------------      P2  =   --------------------------------  =  5764 psi
   T1           T2                                   V2T1                                 (5.00 mL)(298K)
On the surface, a scuba tank has a volume of 80.0 ft3 of air where the temperature is 25.0 oC and the atmospheric pressure is 14.7 psi.  While descending in salt water, the diver experiences and increase of one atmosphere of pressure with each 33.0 feet of depth.

Determine the volume of air available to the diver at:

6.
25.0 feet where the temperature of the water is 20.0 oC.

P1V1       P2V2                              P1V1 T2                 
                (14.7 psi)(80.0 ft3)(293K)
-------  =  -------     V2  =   --------------      V2  =   --------------------------------  =  44.8 ft3
   T1           T2                                   P2T1                                 (25.8 psi)(298K)
                                                                                  
                               14.7 psi
P2 =  25.0 feet  x  -------------  +  14.7 psi  =  25.8 psi
                              33.0 feet
7.
65.0 feet where the temperature of the water is 10.0 oC.

P1V1       P2V2                              P1V1 T2                 
                (14.7 psi)(80.0 ft3)(283K)
-------  =  -------     V2  =   --------------      V2  =   --------------------------------  =  25.6 ft3
   T1           T2                                   P2T1                                 (43.7 psi)(298K)
                                                                                  
                               14.7 psi

P2 =  65.0 feet  x  -------------  +  14.7 psi  =  43.7 psi
                              33.0 feet

8.
95.0 feet where the temperature of the water is 0.00 oC.

P1V1       P2V2                              P1V1 T2                 
                (14.7 psi)(80.0 ft3)(273K)
-------  =  -------     V2  =   --------------      V2  =   --------------------------------  =  18.9 ft3
   T1           T2                                   P2T1                                 (57.0 psi)(298K)
                                                                                  
                               14.7 psi

P2 =  95.0 feet  x  -------------  +  14.7 psi  =  57.0 psi
                              33.0 feet

9.
198.0 feet where the temperature of the water is  -3.00 oC.

P1V1       P2V2                              P1V1 T2                 
                (14.7 psi)(80.0 ft3)(270K)
-------  =  -------     V2  =   --------------      V2  =   --------------------------------  =  10.4 ft3
   T1           T2                                   P2T1                                 (102.9 psi)(298K)
                                                                                  
                               14.7 psi

P2 =  198.0 feet  x  -------------  +  14.7 psi  =  102.9 psi
                              33.0 feet

