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Homework Packet: Gas Law
Boyle’s Law Problems:

P1V1= P2V2

1 atm  =  760.0 mm Hg  = 101.3 kPa
1. If 22.5 L of nitrogen at 748 mm Hg are compressed to 725 mm Hg at constant temperature. What is the new volume?
2. A gas with a volume of 4.0L at a pressure of 205kPa is allowed to expand to a volume of 12.0L. What is the pressure in the container if the temperature remains constant? 
3. Draw the shape of a pressure vs. volume graph when temperature and amount of gas are unchanged. 
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4. Boyle's Law deals what quantities?

a. pressure & temperature

b. pressure & volume
c. volume & temperature

d. volume temperature & pressure

Charles’ Law Problems: 
V1 = V2
T1     T2
1 atm  =  760.0 mm Hg  = 101.3 kPa
5. Boyle’s Law is given by the formula, P1_____   = ____________ .  This shows that two variables, ______________   and __________ can change.  However, for Boyle’s Law to apply, _______________  and _______________________________ must be unchanged.
6. Charles’ Law is given by the formula, _________   = ____________ .  This shows that two variables, ______________   and __________ can vary.  However, for Charles’ Law to apply, ________________and ________________________________ must be unchanged
7. Calculate the decrease in temperature when 6.00 L at 20.0 °C is compressed to 4.00 L.
8. A container containing 5.00 L of a gas is collected at 100. K and then allowed to expand to 20.0 L. What must the new temperature be in order to maintain the same pressure (as required by Charles' Law)?

9. A gas occupies 900.0 mL at a temperature of 27.0 °C. What is the volume at 132.0 °C?

Combined Gas Law Problems:
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1 atm  =  760.0 mm Hg  = 101.3 kPa
    k = 273 +oC
10. A gas balloon has a volume of 106.0 liters when the temperature is 45.0 °C and the pressure is 740.0 mm of mercury. What will its volume be at 20.0 °C and 780 .0 mm of mercury pressure?

11. If 10.0 liters of oxygen at STP are heated to 512 °C, what will be the new volume of gas if the pressure is also increased to 1520.0 mm of mercury?

12. A gas is heated from 263.0 K to 298.0 K and the volume is increased from 24.0 liters to 35.0 liters by moving a large piston within a cylinder. If the original pressure was 1.00 atm, what would the final pressure be?

13. The pressure of a gas is reduced from 1200.0 mm Hg to 850.0 mm Hg as the volume of its container is increased by moving a piston from 85.0 mL to 350.0 mL. What would the final temperature be if the original temperature was 90.0 °C?

Gay- Lussacs Law Problems:

P1 = P2
T1   T2
K = 273 + oC

1atm = 760 mmHg

1atm = 101.3 kPa

14. Determine the pressure change when a constant volume of gas at 1.00 atm is heated from 30.0 °C to 40.0 °C.

15. A gas has a pressure of 0.470 atm at 60.0 °C. What is the pressure at standard temperature?

16. A gas has a pressure of 799.0 mm Hg at 50.0 °C. What is the temperature at standard pressure? 

17. If a gas is cooled from 343.0 K to 283.15 K and the volume is kept constant what final pressure would result if the original pressure was 760.0 mm Hg?

Ideal Gas Law Problems:
PV =nRT

R = 0.0821 L*atm
P is in atm
T is in Kelvin

V is in Liters

       

        K*mol

17) 
If I have 4 moles of a gas at a pressure of 5.6 atm and a volume of 12 liters, what is the temperature?

18)
If I have an unknown quantity of gas at a pressure of 1.2 atm, a volume of 31 liters, and a temperature of 87 0C, how many moles of gas do I have?

19)
If I contain 3 moles of gas in a container with a volume of 60 liters and at a temperature of 400 K, what is the pressure inside the container?

20)
If I have 7.7 moles of gas at a pressure of 0.09 atm and at a temperature of 56 0C, what is the volume of the container that the gas is in?

Avogadro's Law Problems:



1 mole = 22.4 L





1 mole = 6.02 x 1023 molecule

22)   Convert 7.60 x1021 molecules of CO to Liters.

23)   7.744 Liters of nitrogen are contained in a container.  Convert this amount to grams.

24)   How many liters of CO2 are in 4.76 moles?

