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The Model: The Combined Gas Law 
 

1. Simple gas laws like Boyle’s and Charles’ are used to calculate what happens when ______ variable 

changes and the others _____________________. 

 
2. The Combined Gas Law is used to calculate what happens when ______ variables change and the 

number of moles _________________________. 

 
3. The Combined Gas Law uses both Boyle’s and Charles’ Laws. Combine P1V1 = P2V2 and  𝑉𝑉1

𝑇𝑇1
= 𝑉𝑉2

𝑇𝑇2
 into 

one expression. 
 
 
 

Skills Practice: The Combined Gas Law 
 

4. A sample of gas has a volume of 4.25 L at 298 K and 0.85 atm. What is the volume of the gas at 325 K 
and 0.45 atm? 

a. Should the final volume be higher or lower than the initial volume? Why? 

 

 

 

 

 

 

 

 

 

 

 
 

L 



5. A bag of potato chips contains 595 mL of air at 23°C and 765 mmHg. At what temperature, in Celsius, 
would the volume inside of the bag shrink to 405 mL when the pressure is 445 mmHg? 

a. Should the final temperature be higher or lower that the initial temperature? Why? 

 

 

 

 

 

 

 

 

 

 

 

6. A 3.0 L balloon at a pressure of 1.25 atm and 24.2°C was submerged into ice water (0.00°C). What was 
the pressure inside of the balloon if it shrank to 0.55 L? 

 

 

 

 

 

 

 

The Model: Avogadro’s Law 

 

°C 

atm 



 

7. According to the graph, as the number of moles ____________________ (increases, decreases), the 

volume ____________________ (increases, decreases). 

 
8. What variables must be held constant for volume and moles to be related? ___________________ and 

________________________. 

 
9. General rule: According to Avogadro’s Law, the number of moles of gas is 

_____________________________ (proportional, inversely proportional) to the volume of gas. 

Skills Practice: Avogadro’s Law 
10. A 2.5-L balloon containing 1.25 mol of an ideal gas had gas removed until the volume was 0.65 liters.  

a. How many moles of gas were left in the balloon? Pressure and temperature were held constant. 
 
 
 
 
 
 
 
 
 

b. How many moles of gas were removed? 
 
 
 
 
 
 
 
 
 
 
 
 
 

mol 

mol 



11. A flexible container held 12.3 moles of an ideal gas. When 5.9 moles of gas were added, the volume of 
the container expanded to 7.8 liters. What was the original volume of the container?  

 

 

 

 

 

 

The Model: The Ideal Gas Law 
12. The Ideal Gas Law combines all simple gas relationships, including Avogadro’s Law: PV = nRT, where 

R is the ideal gas constant.  
a. Pressure and volume are on the same side of the equal sign, and this signifies that they are 

_________________________ (proportional, inversely proportional). 

 
b. Volume and temperature are on opposite sides of the equal sign, and this signifies that they are 

_________________________ (proportional, inversely proportional). 

 
13. What happens to the temperature of a gas sample if moles of gas are increased while pressure and 

volume are held constant, based on the ideal gas equation? Temperature would _____________. 
a. Increase 
b. Decrease 
c. Remain the same 

 
14. What happens to the pressure of a gas sample if temperature is increased while volume and 

number of moles are held constant? Pressure would ________________. 
a. Increase 
b. Decrease 
c. Remain the same 

Skills Practice: The Ideal Gas Law 
15. What is the temperature, in Kelvin, of 3.5 moles of CO2(g) at 7.87 L and 0.67 atm? 

 

 

 

L 

K 



16. What is the pressure, in atm, exerted by 25.6 moles of an ideal gas at -10.5°C when it is confined in a 
cylindrical tank that has a radius of 12.5 cm and a height of 1,755 cm? The volume of a cylinder is V = 
πr2h.  

 

 

 

 

 

 

 

 

17. What is the volume, in liters, of one mole of an ideal gas at standard temperature and pressure (STP), 
which is 0°C and 1 atm? Report your answer to three significant figures. 

 

 

 

 

 

 

18. A 275 mL flask contained 0.048 grams of an unidentified ideal gas at a pressure of 100. torr and a 
temperature of 21.0°C. 

a. What is the molar mass of the gas? 

 

 

 

 

 

 

 

b. The molecule is composed of only one element. Identify the gas using its chemical symbol. 

atm 

L 

g/mol 
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