Chapter 5 Study Guide

Consider three 1-L flasks at STP. Flask A contains NH3 gas, flask B contains NO2 gas, and flask C contains N2 gas.


1. Which contains the largest number of molecules?


2. In which flask do the molecules have the highest average velocity?

3. A balloon has a volume of 1.20 liters at 24.0(C.  The balloon is heated to 48.0(C. Calculate the new volume of the balloon.

4. Three 1.00-L flasks at 25(C and 725 torr contain the gases CH4 (flask A), CO2 (flask B), and C2H6 (flask C). In which flask is there 0.039 mol of gas?

5. A sample of oxygen gas has a volume of 4.50 L at 27(C and 800.0 torr. How many oxygen molecules does it contain?

6. A sample of helium gas occupies 12.4 L at 23(C and 0.956 atm.  What volume will it occupy at 40(C and 1.20 atm?

7. A 6.35-L sample of carbon monoxide is collected at 55(C and 0.892 atm. What volume will the gas occupy at 1.05 atm and 20.(C?

8. Mercury vapor contains Hg atoms. What is the volume of 200. g of mercury vapor at 822 K and 0.500 atm?

9. What volume is occupied by 19.6 g of methane (CH4) at 27(C and 1.59 atm?

10. You are holding two balloons, an orange balloon and a blue balloon.  The orange balloon is filled with neon (Ne) gas and the blue balloon is filled with argon (Ar) gas.  The orange balloon has twice the volume of the blue balloon.  What is the mass ratio of Ne:Ar in the balloons? 

11. You have 26.4 g of O2 gas in a container with twice the volume as one with CO2 gas. The pressure and temperature of both containers are the same. Calculate the mass of carbon dioxide gas you have in the container.

12. Which conditions of P, T, and n, respectively, are most ideal?

13. A 4.40-g piece of solid CO2 (dry ice) is allowed to sublime in a balloon. The final volume of the balloon is 1.00 L at 300. K. What is the pressure of the gas?

14. A sample of gas is in a 50.0-mL container at a pressure of 645 torr and a temperature of 25(C. The entire sample is heated to a temperature of 35(C and transferred to a new container whose volume is 65.0 mL. The pressure of the gas in the second container is:

15. When 0.72 g of a liquid is vaporized at 110(C and 0.967 atm, the gas occupies a volume of 0.559 L. The empirical formula of the gas is CH2. What is the molecular formula of the gas?

16. A 4.37 gram sample of a certain diatomic gas occupies a volume of 3.00-L at 1.00 atm and a temperature of 45(C.  Identify this gas.

17. Air has an average molar mass of 29.0 g/mol. The density of air at 1.00 atm and 30.(C is

18. If a 2.15-g sample of a gas occupies 750. mL at STP, what is the molar mass of the gas at 125(C?

19. What volume of H2O(g) measured at STP is produced by the combustion of 4.00 g of natural gas (CH4) according to the following equation?




CH4(g) + 2O2(g)  CO2(g) + 2H2O(g)

20. At 1000(C and 10. torr, the density of a certain element in the gaseous state is 
2.9  10–3 g/L. The element is:

21. A mixture is prepared from 15.0 L of ammonia and 15.0 L chlorine measured at the same conditions, these compounds react according to the following equation:




2NH3(g) + 3 Cl2(g)  N2(g) + 6HCl(g)


When the reaction is completed, what is the volume of each gas 
22. An excess of sodium hydroxide is treated with 1.1 L of dry hydrogen chloride gas measured at STP. What is the mass of sodium chloride formed?

23. A 1.00-g sample of a gaseous compound of boron and hydrogen occupies 0.820 L at 
1.00 atm and 3(C. What is the molecular formula for the compound?

24. A sample of 35.1 g of methane gas has a volume of 5.20 L at a pressure of 2.70 atm. Calculate the temperature.

25. A 130.-mL sample of gas is collected over water at 22(C and 753 torr. What is the volume of the dry gas at STP? (The vapor pressure of water at 22(C = 20. torr.)

26. A vessel with a volume of 10.0 L contains 2.80 g of nitrogen gas, 0.403 g of hydrogen gas, and 79.9 g of argon gas. At 25(C, what is the pressure in the vessel?

27. A balloon contains an anesthetic mixture of cyclopropane (cp) and oxygen (O2) at 170. torr and 570. torr, respectively. What is the ratio of the number of moles of cyclopropane to moles of oxygen?

28. At 200 K, the molecules or atoms of an unknown gas, X, have an average velocity equal to that of Ar atoms at 400 K. What is X? (Assume ideal behavior.)

29. A sample of N2 gas is contaminated with a gas (A) of unknown molar mass. The partial pressure of each gas is known to be 200. torr at 25(C. The gases are allowed to effuse through a pinhole, and it is found that gas A escapes at three times the rate of N2. The molar mass of gas A is:

30. Which of the following would have a higher rate of effusion than C2H2?

                  N2, O2, Cl2, CH4, CO2
31. Calculate the ratio of the effusion rates of N2 and N2O.

32. State the postulates of the KMT. Be able to hypothesize what they say about pressure, volume, temperature, and concentration under certain conditions.
33. Consider a sample of gas in a container on a comfortable spring day in Champaign.  The Celsius temperature suddenly doubles, and you transfer the gas to a container with twice the volume of the first container.  If the original pressure was 12 atm, what is a good estimate for the new pressure?
34. You have a certain mass of helium gas (He) in a rigid steel container.  You add the same mass of neon gas (Ne) to this container.  What do you think happens to the pressure and volume?  Assume the temperature is constant.

35. You carry out the reaction represented by the following balanced equation

N2(g) + 3H2(g) ( 2NH3(g)

You add an equal number of moles of nitrogen and hydrogen gases in a balloon.  The volume of the balloon is 1.00 L before any reaction occurs.  Determine the volume of the balloon after the reaction is complete.  Assume constant temperature.

Answers
1. All the same

2. NH3
3. 1.30 L

4. All of them

5. 1.16 x 1023
6. 10.4 L

7. 4.82L

8. 135 L

9. 18.9 L

10. 1:1

11. 18.2 g

12. Low P, High T, low n

13. 2.46 atm

14. 513 torr

15. C3H6
16. F2
17. 1.17 g/L

18. 64.2 g/mol

19. 11.2 L

20. Na

21.
 5.00L NH3,
 
0.00 L Cl2, 

5.00 L N2, 

30.0 L HCl 

22. 2.9 g

23. B2H6
24. 78.1 K
25. 116 mL
26. 5.62 atm
27. 0.30
28. anything with a molar mass equal to 20 g/mol
29. 3.11 g/mol
30. CH4
31. 1.25
32. Look in the book or at your notes
33. Something greater than 6.0 atm but not much greater.
34. It increases but does not double
35. 0.670L
