AP Chemistry



Name   KEY
Worksheet – Gas Laws # 1
Answer the following questions on a separate sheet of paper.  Show all of the work and be complete and thorough.

1. A gas has a pressure of 1.3 atm and a volume of 27 liters.  What is the new 
     volume of the gas when the pressure is increased to 3.9 atm

P1 V1 = P2 V2     (1.3 atm) ( 27 L) = 3.9 atm x V2

V2 = 9 Liters 
2. A gas at 30 degrees Celsius and 1 atm occupies a volume of .842 Liters.  What volume will the gas occupy at 60 degrees Celsius and 1 atm

P1 V1 / T1 = P2 V2 / T2   (1 atm) (.842 L) / 303 K  =  (1 atm)  V2 / 333 K    V2 = .825 L
3. A 5.2 Liter sample at 18 degrees Celsius and 2 atm pressure contains .436 moles of gas.  If we add 1.27 more moles of the gas at the same temperature and pressure, what will the total volume occupied by the gas be ?

PV = nRT   (2 atm) (5.2 L) = n R (291K)   n = .436 moles   .436 + 1.27 = 1.71 n of gas

PV = nRT   (2 atm) V = 1.71 R (291 K)
V = 20.4 Liters
4. A sample containing .614 moles of gas at 12 degrees Celsius occupies a volume of 12.9 Liters.  What pressure does the gas exert ?

PV = nRT   P (12.9 L) =0.614 R (285 K)   P = 1.11 atm


 
5. A sample of methane gas at .848 atm and 4 degrees Celsius occupies a volume of 7 liters.  What volume will the gas occupy if the pressure is increased to 1.52 atm and the temperature is changed to 11 degrees Celsius ?

P1 V1 / T1 = P2 V2 / T2  .848 (7) / 277 = 1.52 V / 284

V2 = 4 Liters
6. How many moles of a gas at 104 degrees Celsius would occupy a volume of 6.8 Liters at a pressure of 270 torr ?

PV = nRT     270 torr (6.8 L) = n R (377 K)     n = .078 moles
7. What volume will 1.18 moles of oxygen gas occupy at STP ?

PV = nRT   1 V = 1.18 R (273 K)  V = 26.43 L   OR    1 n / 22.4 L = 1.18 n / x  V = 26.43 L
8. A sample containing 15 grams of dry ice (solid carbon dioxide) is put into a balloon and allowed to sublime.  How big will the balloon be (its’ volume) at 22 degrees Celsius and 1.04 atm after all of the dry ice has sublimed ?

15 grams CO2 = .341 moles  
PV = nRT


1.04 V = .341 R (295 K)   V = 7.94 Liters
9. .5 liters of hydrogen gas are reacted with .6  liters of oxygen gas at STP to form water.  What volume of water vapor will there be at 1 atm. and 350 degrees Celsius ?

2H2 + O2 ( 2H2O  H2​ is the Limiting Reagent.  P1 V1 / T1 = P2 V2 / T2   V2 = 1.14 Liters
10. A gas at 34  degrees Celsius and 1.75 atm has a density of 3.4 g/L.   Calculate the molar mass of the gas.

The density allows us to obtain a mass and a volume.  Then ---  PV = nRT   

1.75 (1 L) = n R (307 K)    n = .065   Use n = g/M ( .0695 = 3.4/M  M = 48.94 g/n
11. A volume of 2.0 liters of He at 46 degrees Celsius and 1.2 atm of pressure was added to a vessel that contained 4.5 liters of nitrogen gas at STP.  What is the total pressure and partial pressure of each gas at STP after the He is added ?

Use info for He to obtain .092 moles

For N2 - .201 moles

Use PV = nRT for each.  With 6.5 as Vfinal.    PHe = .317 atm    PNitrogen = .693 atm  










PT = 1.01 atm.
12. What is the mole fraction of nitrogen in problem 11 ?

From Problem 11:   nnitrogen  = .201   nT = .293   .201/.293 (  Χ = .686
13. The vapor pressure of water in air at 28 degrees Celsius is 28.3 torr.  Calculate the mole fraction of water in a sample of air at 28 degrees Celsius.

28.3/760 = .037     The total of air is 760 torr
14. Calculate the root mean square velocity for the atoms in a  sample of oxygen gas at   a)  0 degrees Celsius

b)  300 degrees Celsius 

Use Root Mean Square.    For 0 °C (  461.3 m/s     For 300 °C  (  668.3 m/s 
15. How many times faster than He would NO​2 gas effuse ?

Rate =  (46/4)1/2 = 3.39
16. Calculate the pressure that is exerted by .3000 mole of He is a .2 liter container at – 25 degrees Celsius.    Use the ideal gas law and use the van der Waals equation and then compare the percent difference between the two.  Use the van der Waals equation as the real value. 

SKIP THIS PROBLEM

