The Combined Gas Law
Boyle’s Law relates…

 PRESSURE and VOLUME, when T and n are held constant.

Charles’ Law relates…

  TEMPERATURE and VOLUME, when P and n are held constant.


These two laws can be combined to relate…. 

VOLUME, TEMPERATURE & PRESSURE, when n is held constant.

The combination of these two laws is known as… 

THE COMBINED GAS LAW


Mathematical Relationship of the Combined Gas Law:  P1V1 = P2V2









         T1        T2
Sample Problem#1

An emergency medical worker has an air tank that contains 15.0L of compressed air at 1.65 x 104 kPa at 22oC.  What volume of air will the tank provide when the EM worker administers air to the patient at a temperature of –100C and a pressure of 101.3kPa?

Given:

V1 = 15.0L 





P1V1 = P2V2
P1 = 1.65 x 104 kPa



  T1         T2

T1 = 22oC = 295K



V2 = (P1V1 T2)/ (P2T1)
P2 = 101.3 kPa

   = (1.65 x 104 kPa)(15.0L)(263K)/(101.3 kPa)(295K)
T2 = -10oC= 263K



    = 2178L
V2 = ?






     

Therefore, the volume of air the EM worker will be able to administer is 2.2 x 103L.
Sample Problem#2
In an analysis of 39.8mg of caffeine using this instrument, 10.1mL of N2 gas is produced at 230C and 746 torr.  What must the new temperature of nitrogen be, in 0C, if the volume is increased to 12.0mL and the pressure if increased to 780torr?

Answer to Sample Problem #2:  950C

Refer to page 455-457 for the complete solution

