The Gas Laws

A cylinder has a volume of 35.0 mL at 14.7 psi.  Determine the pressure required

 to compress this the air in this cylinder to:

1.
15.0 mL



2.
10.0 mL

P1V1 = P2V2
            P1V1            (14.7 psi)(35.0 mL)


          P1V1            (14.7 psi)(35.0 mL)
P2  =  ---------   =    -----------------------     =    34.3 psi             P2  =  ---------   =    -----------------------     =    34.3 psi

               V2                     15.0 mL                                                            V2                     10.0 mL

3.
5.00 mL



4.
1.00 mL

            P1V1            (14.7 psi)(35.0 mL)


           P1V1            (14.7 psi)(35.0 mL)

P2  =  ---------   =    -----------------------     =    102.9 psi          P2  =  ---------   =    -----------------------     =   514.5 psi

             V2                     5.0 mL




V2                     1.0 mL

A scuba tank has an available volume of 80.0 ft3 of air on the surface at 14.7 psi.  Determine the volume of air available to the diver if the total outside pressure is:

5.
20.0 psi.



6.
60.0 psi.

P1V1 = P2V2
            P1V1            (14.7 psi)( 80.0 ft3)


          P1V1            (14.7 psi)( 80.0 ft3)

V2  =  ---------   =    -----------------------     =    58.8 ft3             V2  =  ---------   =    -----------------------     =    19.6 ft3
               P2                     20.0 psi                                                            P2                       60.0 psi
7.
90.0 psi.



8.
120.0 psi.

            P1V1            (14.7 psi)( 80.0 ft3)


          P1V1            (14.7 psi)( 80.0 ft3)

V2  =  ---------   =    -----------------------     =    13.1 ft3             V2  =  ---------   =    -----------------------     =    9.8 ft3
               P2                     90.0 psi                                                            P2                     120.0 psi
A  diver gains an addition atmosphere of pressure with each 33.0 feet of depth in salt water.  Determine the volume of air available to the diver at:

9.
25.0 feet.



10.
60.0 feet.

P1V1 = P2V2
            P1V1            (14.7 psi)( 80.0 ft3)


          P1V1            (14.7 psi)( 80.0 ft3)

V2  =  ---------   =    -----------------------     =    45.6 ft3             V2  =  ---------   =    -----------------------     =    28.4 ft3
               P2                     25.8 psi                                                            P2                       41.4 psi
                                                      
                     14.7 psi





       14.7 psi
25.0 feet  x   -----------  + 14.7 psi  =   25.8 psi

60.0 feet  x   -----------  + 14.7 psi  =   41.4 psi
                     33.0 feet





        33.0 feet
11.
100.0 feet.



12.
180.0 feet.

P1V1 = P2V2
            P1V1            (14.7 psi)( 80.0 ft3)


          P1V1            (14.7 psi)( 80.0 ft3)

V2  =  ---------   =    -----------------------     =    19.8 ft3             V2  =  ---------   =    -----------------------     =    12.4 ft3
               P2                     59.2 psi                                                            P2                       94.9 psi
                                                      
                     14.7 psi



                               14.7 psi

100.0 feet  x   -----------  + 14.7 psi  =   59.2 psi
       180.0 feet  x   -----------  + 14.7 psi  =   94.9 psi
                     33.0 feet




                 33.0 feet
A weather balloon has a volume of 10.0 L on the ground at a pressure of 

760.0 mm Hg and a temperature of 25.0oC.

Determine the volume of the balloon at an altitude where 

the atmospheric pressure is and temperature are:

13.
500.0 mm Hg
and 10.0oC.


14.
350.0 mm Hg and 5.00 oC.

                     P1V1           P2V2                                                            P1V1 T2
                   ---------   =   --------                     V2   =   --------------------
                        T1               T2                                            P2T1
             (760 mm)(10.0 L)(283 K)                                      (760 mm)(10.0 L)(278 K)
V2  =   -----------------------------------     =    14.4 L
   V2  =   ------------------------------------  =  20.2 L
                (500.0 mm)(298 K)                                         (350.0 mm)(298 K)
15.
200.0 mm Hg and 0.00 oC.


16.
100.0 mm Hg and –25.0 oC

             (760 mm)(10.0 L)(273 K)                                      (760 mm)(10.0 L)(248 K)
V2  =   -----------------------------------     =    34.8 L
   V2  =   ------------------------------------    =   63.2 L
                (200.0 mm)(298 K)                                         (100.0 mm)(298 K)

