GAS LAWS





Name ___________________

Do your work on a separate piece of paper.  Show your work and units for full credit.  (STP = 1 atm and 0(C, 1 dm3 = 1 L, 1 mL = 1 cm3, 1 m3 = 1000 dm3)

Boyle’s Law

1. Correct the following gas volumes from the initial conditions to the new conditions (assume the temperature remains constant):

A. 100.0 cm3 oxygen at 10.50 kPa to 9.91 kPa

B. 50.0 cm3 hydrogen at 97.3 kPa to 101000 Pa

C. 500.0 cm3 sulfur dioxide at 95.6 kPa to 101.3 kPa

D. 150.0 cm3 nitrogen at 101.30 kPa to 120.0 kPa

E. 2.00 m3 nitrogen at 158.0 kPa to 109.0 kPa

F. 1.50 dm3 neon at 98.2 kPa to 150 kPa

2. A flask containing 90.0 cm3 of hydrogen was collected under a pressure of 97.5 kilopascals.  At what pressure would the volume be 70.0 cm3, at constant temperature?

3. A gas has a volume of 275 cm3 when measured at a pressure of 9.80 x 104 Pa.  If the temperature is constant, what would be the volume of gas at STP?

4. A gas has a volume of 50.0 m3 at STP.  Assuming no temperature change, what volume will the gas occupy

A. if the pressure is doubled?

B. if the pressure is tripled?

C. if the pressure is cut in half?

5. What is the volume occupied by 10.0 dm3 of gas at STP after it has been compressed at constant temperature to 500.0 kPa?

6. A gas is confined in a cylinder with a movable piston at one end.  When the volume of the cylinder is 760 cm3 the pressure of the gas is 125.0 pascals.  When the cylinder volume is reduced to 450 cm3, what is the pressure?

Charles’s Law

7. Correct the following gas volumes from the initial conditions to the new conditions (assume constant pressure).

A. 250.0 cm3 chlorine at 10.(C to 60.(C

B. 75.0 cm3 hydrogen at 20.(C to –10.(C

C. 100.0 cm3 oxygen at 27(C to standard temperature

D. 300.0 cm3 nitrogen at 15(C to 38(C

E. 2.30 dm3 nitrogen dioxide at standard temperature to 40.0(C

F. 35.0 cm3 helium at 285 K to –50.0(C

8. A gas occupies a volume of 560. cm3 at a temperature of 100.(C.   To what temperature must the gas be lowered, if it is to occupy 400. cm3? (constant pressure)

9. A gas has a volume of 10.0 m3 at standard temperature.  Assuming no pressure change, what volume will the gas occupy

A. if the Kelvin temperature is doubled?

B. if the original Kelvin temperature is cut in half?

Dalton’s Law of Partial Pressure

10. A gas mixture containing oxygen, nitrogen, and carbon dioxide has a pressure of 250 mmHg.  If PO2=50 mmHg and PN2= 175 mmHg, what is PCO2?

11. The partial pressure of helium is 13.5 kPa in a mixture of helium, oxygen, and methane gases.  If the total pressure is 96.4 kPa and the partial pressure of oxygen is 29.3 kPa , what is the partial pressure of the methane gas?

12.   What is the atmospheric pressure if the partial pressures of nitrogen, oxygen, and argon are 604.5 mmHg, 162.8 mmHg, and 0.5 mmHg respectively?

Avogadro’s Law
13.  If 0.214 mol of argon gas occupies a volume of 652 mL at a particular   temperature and pressure, what volume would 0.375 mol of argon have under the same conditions?

14. If 46.2 g of oxygen gas occupies a volume of 100. L at a particular temperature and pressure, what volume will 5.00 g of oxygen gas occupy under the same conditions?

Combined Gas Law

15. Convert the following gas volumes to the new conditions using the combined gas law:

A. 500. cm3 hydrogen at 20.(C and 120 kPa to STP

B. 250 cm3 oxygen at 27(C and 95000 Pa to STP

C. 100. cm3 chlorine at STP to 20.(C and 98000 Pa

D. 80.0 cm3 carbon dioxide at 30.(C and 9.25 x 104Pa to 10.(C and 

E.       9.90 x 104Pa

F. 140 cm3 hydrogen at 15(C and 110.0 kPa to 40.0(C and 94.5 kPa

16. A gas occupied 550 cm3 at a pressure of 9.95 x 104 Pa and a temperature of 21(C.  Several days later it was measured at a pressure of 9.78 x 104 Pa and temperature of 15(C.  What volume did the gas occupy under these new conditions?

17. An automobile tire has a pressure of 300.0 kPa at 20.(C.  What will be the tire pressure after driving, if the tire temperature rises to 50.(C?

18.  The respiratory rate for a person is about 20 breaths per minute.  Assume that each average breath is about 300. cm3 of air at 20.(C and 99.5 kPa.  What volume of air in cubic meters, corrected to standard conditions, does the individual breathe in one day?

Ideal Gas Law

19. Calculate the volume each gas will occupy under the conditions listed:

A. 3.00 moles H2, at 24(C and 100.5 kPa

B. 150.0 grams Cl2 at –10.(C and 98.5 kPa

C. 5.00 moles CH4 at 27(C and 97.2 kPa

D. 200.0 grams NH3 at 12(C and 104.5 kPa

20. From the volume, temperature, and pressure, calculate the number of moles and the mass in grams for each gas listed:

A. 750.0 cm3 O2 at 27(C and 99.0 kPa

B. 3.00 dm3 CO2 at –10.(C and 103.0 kPa

C. 2000.0 cm3 NH3 at 10.(C and 105.0 kPa

D. 5.00 dm3 SO2 at 21(C and 100.0 kPa

21. What is the molecular mass of a gas if 300.0 cm3 of the gas has a mass of 0.855 grams at STP?

22. A sample of a gas has a mass of 2.28 grams and occupies 400.0 cm3 at STP.  What is the molecular mass of this compound?

23. If 0.179 grams of a gas occupies 0.250 dm3, what is the molecular mass if the volume is given at standard conditions?

24. The density of phosphorus trifluoride is 3.90 g/dm3.  What is the molecular mass of the gas at STP?  Calculate using the ideal gas law.  

25. What is the molecular mass of nitrous oxide if the density of the gas is 1.978 g/dm3 at STP?

