Chemistry I H Gas Laws and Stoichiometry Review Worksheet

Gas Unit: Blue Book: Ch 13, Section 1; Ch 14.  Red Book: Ch 10 and 11



· Changing Conditions

· One Set of Conditions

· Gas Stoichiometry

· Graham’s Law of Diffusion


1 atm  =  760 torr (also called mm Hg)  =  101.325 kPa


°C  +  273  = K

22.4 L of gas at STP = 1 mol


STP means 760 torr and 273 K

dm3 is a liter
cm3 is a milliliter
Answer the following on your own paper.
1. What are the two factors that determine the kinetic energy of gas molecules?

2. List at least three assumptions of the kinetic theory.

3. How many liters would a gas occupy at 3.5 atm of pressure if it occupies 7.5 L at 1450 torr?


4. A gas with a volume of 325 mL at 78°C changes to a volume of 800.0 mL at constant pressure.  What is the final temperature in degrees Celcius?



5. A gas occupies 3.5 L at STP.  What volume does it occupy at 700 torr and 100°C?



6. How many grams of Kr are in a gas sample with a pressure of 760 mm Hg, a volume of 35.0 L and a temperature of 300K?



7. N2 diffuses a distance of 6.3 m at the same time it takes NH3 to diffuse a distance.  What distance does the NH3 diffuse?

8. A gas has a pressure of 97.5 kPa.  What is this pressure in a) torr and b) atm?



9. Two gases, NH3 (ammonia) and H2S (hydrogen sulfide), have a temperature of 20°C.  a) How do the average kinetic energies of the molecules of these two gases compare?  b) How do the speeds of these molecules compare?


10. Calculate the volume in cubic decimeters of 101 grams of neon gas collected at STP.




11. What volume will be occupied by 0.766 mol of gas at 106 kPa and 15.5°C.




12. How many liters of hydrogen gas at STP will be produced from 16.7 grams of magnesium reacting with an excess amount of hydrochloric acid, HCl?





13. Chlorine gas will react with 3.45 dm3 of hydrogen gas to yield what mass of hydrogen chloride gas, HCl, at STP?




14. Ethane, C2H6, is burned.  How many dm3 of gaseous water would be produced by 12.5 dm3 of ethane?  All substances are at STP.



15. For, 

Fe2O3 (s)  +  3CO (g)  (  2Fe (s)  +  3CO2 (g),

2.5L of CO (g) at 750. torr and 25°C is reacted.  How many liters of CO2 (g) can be produced at STP?






      16. For the reaction,   4NH3 (g)  +  5O2 (g)  (  4NO (g)  +  6H2O (g), 


0.734 L of NH3 is combined with 0.521L of O2.  What volume of NO is produced 


at STP?










17. A student completely reacts a sample of magnesium metal with hydrochloric acid 

to produce hydrogen gas:


Mg (s)  +  2HCl (aq)  (  H2 (g)  +  MgCl2 (aq)

The gas was collected over water and the following data was recorded:



mass of magnesium


0.850 g



barometric pressure


755.3 torr



temperature



23.0°C



volume of gas collected

750.0 mL



water vapor pressure


21.0 torr

a. Calculate the volume of dry gas collected at conditions of STP.





b. Calculate the theoretical volume of gas produced at STP from the reaction of the magnesium.




c. Calculate the percentage error for this lab






Answers:

1) mass and velocity;  2) Red Book: see p303-304;  Blue Book see Chapter 13, Section 1  3) 4.1L;  4) 591°C;  5) 5.2L;  6) 119g;  
7) 8.1m;  8) 731 torr, 0.962 atm;  9) equal avg. KE, ammonia is faster; 10) 112L;  11) 17.3L;       12) 15.4L;  13) 11.2g;  14) 37.5L; 
15) 2.26L;  16) 0.417L;  17) a. 668mL, b. 784 mL,    c. 14.8% 

Types of Problems





Things to Know








