Project Advance Chemistry 106 Sample Questions

on Material in General Chemistry, Brown, LeMay, and Bursten

Chapter 10. Gases and the Kinetic Molecular Theory

1. Which of the following is/are characteristic of gases? 

(a) High compressibility.

(b) Relatively large distance between molecules.

(c) Formation of homogeneous mixtures regardless of the natures of non-reacting gas components.

(d) All of the above.

(e) None of the above.

2. Which of the following graphs is not true for an ideal gas? 

(a) 




(b)  

(c) 




(d) 

(e) 

3. The average kinetic energy of molecules of a gas depends on 

(a) the temperature of the gas. 

(b) the total mass of the molecules of the gas.

(c) the density of the gas.

(d) all of these.

(e) none of these.




4. Consider the apparatus pictured below. At a temperature of 25°C, the 250 mL chamber is filled with N2(g) to a pressure of 2.00 atm while the 1000 mL chamber is filled with O2(g) (also at 25°C) to a pressure of 4.50 atm. If the center value (b) is opened and no temperature change observed, the final pressure in the apparaus will be 

(a) 0.400 atm

(b) 3.60 atm

(c) 4.00 atm

(d) 6.5 atm

(e) none of these. 





5. 24.2 g of a gas initially at 4.00 atm is compressed from 8.00 L to 2.00 L at constant temperature. What is the resulting pressure (in atm) of the gas? 

(a) 4.00

(b) 2.00

(c) 1.00

(d) 8.00

(e) 16.0


6. If 2.35 mol He occupies 57.9 L at 300 K and 1.00 atm, what is the volume in L at 423 K and 1.00 atm?


(a) 0.709



(b) 41.1


 

(c) 81.6



(d) 1.41




(e) 57.9

 7. If 12.28 g H2 occupies 100.0 L at 400 K and 2.00 atm, what volume in L would 9.49  g H2 occupy at 353 K and 2.00 atm? 

(a) 109

(b) 68.2

(c) 54.7

(d) 147

(e) 77.3

8. Five (5) moles of a gas at 1.0 atm is expanded at constant temperature from 10 L to 15 L. What is the final pressure in atm? 

(a) 1.5

(b) 7.5

(c) 0.67

(d) 3.3

(e) none of these. 




9. A sample of hydrogen was collected by water displacement at 23.0∪C and an atmospheric pressure of 735 torr. Its volume is 568 mL. After water vapor is removed, what volume would the hydrogen occupy at the same conditions of pressure and temperature? (The vapor pressure of water at 23.0°C is 21 torr). 

(a) 509 mL

(b) 539 mL

(c) 552 mL

(d) 568 mL

(e) 585 mL 

10. Which one of the following is not possible for an ideal gas? 
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V2
       ___
   =
___

       T1
   
T2


(b)       V1T1        =        V2T


(c)       V1

T1
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___

       V2
   
T2

                     T2
(d)      V2 =       ___   V

                     T1
(e) none of these. 

11. A gas originally at 27°C and 1.00 atm pressure in a 3.9 liter flask is cooled at constant pressure until the temperature is 11°C. What is the new volume of the gas (in liters)? 

(a) 0.27

(b) 3.7

(c) 3.9

(d) 4.1

(e) none of these.  




12. How many moles of gas occupy 60.82 L at 31°C and 367 mm Hg? 

(a) 1.18

(b) 0.850

(c) 894

(d) 11.6

(e) 0.120

13. At what temperature in °C does 0.444 mole CO occupy 11.8 L at 889 mm Hg? 


(a) 51

(b) 73
 

(c)  14

(d) 32


(e) 106

14. Determine the volume in L of 0.25 mol of gas at 545 mm Hg and 15°C. 

(a) 0.011

(b) 0.43

(c) 4.2

(d) 8.2

(e) none of these. 

15. How many moles of gas are in a 0.325 L flask at 0.914 atm and 19°C. How many moles of gas are in the flask? 

(a) 1.24 X 10-2
(b) 1.48 X 10-2
(c) 9.42

(d) 12.4

(e) none of these.




16. A gas in a 325 milliliter container is found to have a pressure of 695 mm Hg at 19°C?

(a) 1.24 X 10-2
(b) 1.48 X 10-2
(c) 9.42

(d) 12.4

none of these.

17. Three (30.0) L of an ideal gas in a closed container at 25.0°C and 76.0 mm Hg is heated to 300°C. What is the pressure (in mm Hg) of the gas at this temperature? 

(a) 912
(b) 146
(c) 76.5
(d) 39.5
(e) none of these.


18. Which of the following gases has a density of 2.104 g/L at 303 K and 1.31 atm?

(a) He

(b) Ne

(c) Ar

(d) Kr

(e) Xe


19. What is the molecular weight of a gas which has a density of 5.75 g/L at STP?  

(a) 3.90 

(b) 129

(c) 141

(d) 578

(e) none of these.

20. The total pressure of a gas mixture of helium, neon, and argon is 8.40 atm. What is the mole fraction of argon if the respective partial pressures of helium and neon ar 1.50 and 2.00 atm? 

(a) 0.179 

(b) 0.238

(c) 0.357

(d) 0.583

(e) 0.417

21. A gas mixture of total pressure 4.00 atm and 16.0 total moles contains gases X and Z. If the partial pressure of Z is 2.75 atm, how many moles of X are in the mixture?  

(a) 11.0 

(b) 5.00

(c) 6.75

(d) 9.25

(e) 12.0

22. Three (3.0) L of He gas at 5.6 atm pressure 25°C and 4.5 L of Ne gas at 3.6 atm and 25°C are combined at constant temperature into a 9.0 L flask. What is the total pressure (in atm) in the 9.0 L flask? 

(a) 2.6 

(b) 9.2

(c) 1.0

(d) 3.7

(e) none of these.

23. A mixture of two gases, A and B, at a total pressure of 0.95 atm is found to contain 0.32 moles of gas A and 0.56 moles of gas B. What is the partial pressure (in atm) of gas B? 

(a) 1.7

(b) 1.5

(c) 0.60

(d) 0.35

(e) none of these.

24. Automobile air bags use the decomposition of sodium azide as their source of gas for rapid inflation: 

2 NaN3(s) →  2 Na(s) + 3 N2(g)  .

How many grams of NaN3 are required to provide 40.0 L of N2 at 25°C and 763 mm Hg?

(a) 1.64

(b) 1.09

(c) 160

(d) 71.1

(e) 107

25. How many liters of ammonia gas, NH3(g), at STP can be produced by the complete reaction of 7.5 g of H2O according to the reaction shown below? 

Mg3N2(s) + 6 H2O(l) →  3 Mg(OH)2(aq) + 2 NH3(g)  

(a) 3.1

(b) 9.3

(c) 19

(d) 28

(e) none of these.




26.  How many liters of water, H2O(g) , at STP would be required to produce 7.5 g of NH3(g) according to the reaction shown below? 

Mg3N2(s) + 6 H2O(l) →  3 Mg(OH)2(aq) + 2 NH3(g)  

(a) 0.059

(b) 30

(c) 0.039

(d) 28

(e) none of these.




27. At 333 K, which of the pairs of gases below would have the most nearly identical rates of effusion? 

(a) N2O and NO2
(b) CO and N2
(c) N2 and O2
(d) CO and CO2
(e) NO2 and N2O4
28. Which one of the following gases would have the highest average molecular speed at 25°C? 
(a) O2
(b) N2

(c) CO2

(d)CH4
(e) H2S

29. Oxygen gas, O2, effused through a pinhole in 5.0 seconds. How long will it take an equivalent amount of CO2 to effuse under the same conditions?  

(a) 4.3

(b) 0.23

(c) 3.6

(d) 5.9

(e) none of these.





                                                                               an2
30. The van der Waals equation   P +  ____    (V – nb) = nRT   adjusts pressure and volume to 
                                                                               V2
account for deviations from Ideal Gas Law behavior. Which term in the equation above addresses the effect of intermolecular forces?  

(a) n




(b) T

(c) V




(d)   an2
                                                                                                         ___

                                                                                   V2
(e) -bn

