Gas Laws Worksheet
Part 1 – Early Gas Laws
Boyle’s Law: P1 x V1 = P2 x V2
1. If you have a 2.0 L balloon at 150 torr and then change the pressure to 350 torr, what is the new volume?
2. If you have a 1.5 L balloon at 100,000 Pa and change the volume to 3.2 L, what is the new pressure? 
Charles’ Law: 
1. A 5.0 L balloon at 25°C is cooled to -50°C.  What is the new volume?
2. A 6.5 L balloon at 37°C is cooled and has a new volume of 5.2 L.  What is the new temperature? 
Guy-Lussac’s Law
1. A vessel has 630 kPa of pressure at 29°C.  The temperature is increased to 150°C.  What is the new pressure?
2. A vessel has 23 in. Hg of pressure at 97°C.  The pressure drops to 15 in. Hg when it is cooled.  What is the new temperature?
Avogadro’s Law
1. A container has a volume of 100 mL when 1 mol of N2 is inside.  What is the volume of the container when 5 mol of N2 is inside? 
2. A container has a volume of 760 cm3 when 2 mol Xe is placed inside.  Some of the gas escapes and the volume drops to 320 cm3.  How much gas did you lose?  How much gas remains in the container? 
Combined Gas Law
1. The initial conditions for a container are 2.0 L, at 1000 torr, at 65°C.  What is the volume at STP?
2. If you have a 1.0 L balloon at 50 lb/in2 at 80°C and then you cool it to 40°C and the balloon has a volume of 0.6 L.  What is the new pressure?
3. A container with 1.5 L at 2.2 atm and 60°C is changed to have 1.0 L at 5.0 atm.  What is the new temperature?


Part 2 – Conversions
Use the conversion provided to change from one unit to another

Pressure
1 atm = 760 mm Hg = 760 torr = 101.3 kPa = 14 lb/in2 = 29.92 in. Hg 
Example: how many atm is 850 torr?
850 torr *  = 1.12 atm
Now you try:
1. What is 2.5 atm in torr?
2. What is 300 kPa in mm Hg?
3. How many in. Hg is 49 lb/in2?

Volume
1 L = 1,000 mL = 1,000 cm3
Example: how many L are in 3549 cm3?
3549 cm3 *  = 3.549 L
Example: how many cm3 in 1 m3?  (prefixes found on periodic table – or look up)
1 m * () * () * () = 1,000,000 cm3
Now you try:
1. What is 2.6 L in mL?
2. What is 300 mL in cm3?
3. How many mm3 in 0.050 m3?

Temperature
K = °C + 273
Example: What is 500 K in °C?
500 K = x + 273 		x = 227 °C
Now you try:
1. What is 60°C in K?
2. What is 230 K in °C?

Part 3 – Ideal Gas Law
PV = nRT 		R = 0.0821  = 8.31 
You are giving 3 of the 4 variables, solve for the other
Example: what is the volume if 2 mol of gas is at 4 atm pressure and 20°C?
PV = nRT	4 atm * V = 2 mol * 0.0821 * 293 K 	K = 20 + 273 = 293 K
Simplify		4 atm * V = 48.11 atm*L 		V = 12.03 L

Now you try:
P – What is the pressure if 3 mol of gas has a volume of 2.3 L at 15°C? 

V – What is the volume if 1.5 mol of gas has a pressure of 700 torr at 15°C?

n – How many moles are present if 3L of gas has a pressure of 150 kPa at 15°C?

T – What is the temperature if 3.2 mol of gas has a volume of 4.8 L at 190 kPa?

Solve the table below
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Part 4 – Mixed (any gas law): work the problem and tell which gas law is used
1. What volume will a balloon take up at 60°C if it had 3.2 L at 120°C?

2. If a balloon has 1.1 L of air at 1.0 atm, what volume would it have at 3.5 atm of pressure?

3. What is the pressure in a container that has a 1.5 L volume, 2.5 mol of gas at 25°C?

4. What is the pressure of a container at 90°C if it had 500 torr at 40°C?

5. If you have initial conditions of 3.0 L, 110 kPa, and 50°C, what is the volume at STP?

6. If a balloon has a volume of 300 mL with 1.1 mol of air, how much air will it take to make it 1500 mL?

7. If a balloon has 1.5 L of air at 1.3 atm, what pressure would it have at 3.2 L volume?

8. What temperature will a balloon have at 60 mL if it had 90 mL at 100°C?

9. What is the temperature if a container taking at 3.2 atm at 60°C expands goes to 5.0 atm with an increase in T?

10.  If a balloon has a volume of 270 mL with 1.5 mol of air, how volume will it have with 3 mol of air?

11. If a balloon has a volume of 50 mL at 100,000 Pa at 300K, what is the pressure if the volume is 150 mL at 290 K?

12. What is the temperature in a container that has a 1.5 L volume, 15.5 mol of gas at 100 kPa?
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Problem [P (atm) |V (1) n(mol) |T(K
1 1.2 15 350
2 6.2 2.2 398
3 2.1 2.1 295
4 2.3 11 200
5 3 6] 1.2
6] 3.5 4.9 333





