The Gas Laws

Unit 7 Pre-test

Mr. M. Sebald




(Answers are in BOLD)

1. What is the relationship for each of the following:

Pressure/Volume (inversely proportional)

Volume/ Temperature (directly proportional)
Pressure/Temperature (directly proportional)
Solve the following. Show your work with units.

2. A 1.00 L sample of a gas at a pressure of 1.20 atm is compressed to a volume of 0.250 L at a constant temperature. What is the new pressure of the gas?  Ans: 4.80 atm
3. A sample of gas measures 12.5 mL at 21.0oC. What will the volume of the gas be if the temperature is 0.0oC? Ans: 11.6 mL

4. A sample of gas has a pressure of 120.0 kPa at a temperature of 120oC. If the temperature is increased so that the pressure of the gas is 400.0 kPa, what will be the new temperature? Ans: 1310 K or 1037oC
5. A sample of gas measures 2.50 L at a pressure of 98.0 kPa with a temperature of 298 K. What will be the volume of the gas if the pressure is changed to 125 kPa at 135 K?  Ans: 0.888 L

6. A 0.750 L sample of a gas is at STP. What will the volume of the gas be at 245oC and a pressure of 745.0 mmHg? Ans: 1.45 L
7. What is the temperature of a gas when 3.50 L of the gas with a pressure of 855 mmHg and a temperature of –10.0oC undergoes a change in pressure and volume to 555 mmHg and 5.50 L (express your answer in Celsius)? Ans: -4.73oC
8. A 2.00L sample of oxygen gas is collected over water at a pressure of 790.0 mmHg and a temperature of 30.0oC. What would the volume of the gas be at standard conditions? Ans: 1.80 L (hint: don’t forget to subtract out water vapor pressure from P1)

9. At STP 3.00 liters of an unknown gas has a mass of 9.50 g. What is the molecular weight of the gas in g/mol (R = 62.4 L mmHg/mol K)?  Ans: 70.9 g/mol
10. Using the following equation, how many liters of NCl3 gas at 20.0oC and 1.25 atm would be produced if 50.0 g of nitrogen is reacted with chlorine (R = 0.08206 L atm/mol K): (Hint: this can be solved with either Combined gas law or Ideal gas law) Ans: 68.7 L

N2  +  3Cl2  (  2NCl3

11. If CO2 and NH3 are compared, which gas will diffuse faster? How many times faster will that same gas diffuse? Ans: NH3 will diffuse 1.6 times faster
12. An unknown gas takes 45.0 seconds to diffuse while it takes 21.0 seconds for helium to diffuse under the same conditions. What is the molecular mass of the unknown gas? Ans: 18.3 g/mol
13. Explain how the kinetic molecular theory is applied in the following situations:

a. on a very cold day your bicycle tire appears to go flat (As the temperature goes down, the particles of gas move slower. They hit the side of the container will less velocity which results in lower pressure) 

b. you throw an aerosol can in a fire and it explodes (As the temperature increases, the speed of the gas particles increase. They hit the sides of the container with more velocity. The combined velocity of all the gas particles causes the can to rupture.)
c. a hot air balloon goes up (As the temperature increases, the speed of the gas particles increase. This causes the particles in hot air to spread out causing the air in the balloon to become less dense than the surrounding air. This causes the balloon to rise)

d. Absolute zero(At this point the particles have zero energy. Since temperature is a measure of kinetic energy in particles the temperature is 0K)

