Honors Chemistry Unit 5
HW #2 – Dalton’s Law of Partial Pressures and more!
Part I – Dalton’s Law of Partial Pressures

1. What is an algebraic expression for Dalton’s Law of Partial Pressures?

2. Two gasses are contained in a flask.  If the pressure of the first gas                     P1 = 550 mmHg and the pressure of the second gas P2 = 152 mmHg, what is the total pressure?

3. A third gas is added to the mixture from the previous problem contributing a pressure P3 of 75 mmHg.  What is the new pressure?

4. Three of the primary components of air are carbon dioxide, nitrogen and oxygen.  In a sample containing a mixture of these gases at one atmosphere of pressure, the partial pressures of carbon dioxide and nitrogen are given as PCO2 = 0.285 mmHg and PN2 = 593.525 mmHg.  What is the partial pressure of oxygen?

5. When gas is collected over water, there is always some water vapor mixed in with the gas.  The partial pressure of the water vapor can be found on the back of your periodic table.  If the partial pressure of the gas is 0.82 atm at 20(C what is the total pressure of the mixture of the gas and the water vapor?

6. Determine the partial pressure of oxygen collected by water displacement if the water temperature is 20.0 (C and the total pressure of the gases in the collection bottle is 730.0 mmHg.

7. What are the conditions of STP?

8. A sample of gas is collected over water at a temperature of 35.0 (C when the barometric pressure reading is 742.0 mmHg.  What is the partial pressure of the dry gas?

9. A sample of oxygen is collected in a 175 mL container over water at 15(C.  If the barometer reads 752.0 mmHg, what volume would the dry gas occupy at 770 mmHg and 15 (C?

10. When working with any of the gas laws, what should you keep in mind about temperature?

Part II – More with the gas laws…

11. A 5 L balloon at STP is heated to 150(C which also causes an increase in the volume to 7 L.  What is the new pressure in the balloon?

12. A can of Coke( is dropped into a fire (shhhhh…don’t tell Jeffco Schools).  The gases inside the can are initially at 2 atm and 25(C.  If the can will withstand a pressure of 8.5 atm before bursting, what temperature will cause the can to blow?

13. If the can in the previous problem heats up at a rate of 1 degree every 2 seconds, how long will it take before the can goes boom?

14. What happens to the molecules in the can as the can is heated?

15. An expandable container (such as a balloon or a piston arrangement) allows a sample of gas to expand as the energy of the molecules increases, without changing the pressure.  A 10 L sample of gas in a balloon is heated from STP to a temperature of 50°C.  What is the new volume?

16. A weather balloon (volume = 5000L) is released into the atmosphere.  The temperature at launch of the gases in the balloon was 85(C and the pressure 660 mmHg.  As the balloon rises, it expands as the pressure outside the balloon drops.  Assuming that the temperature of the gases remains constant what will the volume be when the pressure is 550 mmHg?  

17. Suppose that the weather balloon in the previous problem also undergoes a temperature change as it ascends.  If the temperature drops from its original temperature to 60°C, what would the volume be then?  

18. The balloon, once it reaches altitude, springs a leak and the gas begins to leak out.  If the gas escapes at a rate of 100 mL per hour, how long will it take for the balloon to lose all of its volume?

19. Typical tire pressure is around 30 psi (pounds per square inch) and a tire has a volume of about 2500 in3.  On a nice sunny day the temperature may be 25°C, but as the car travels the tires heat up.  If the tires can increase in size by 100 in3, what would the new pressure be when the tires reached a temperature of 50°C?

