Boyle's Law Worksheet

1.    
State the pressure-volume law both in words and in the form of an equation. 

 2.
To compress nitrogen at 1 atm from 750 mL to 500 mL, what must the new pressure be  if the temperature is kept constant? 

 3.
If oxygen at 128 kPa is allowed to expand at constant temperature until its pressure is 101.3 kPa, how much larger will the volume become? 

 4.
A sample of nitrogen at 101.3 kPa with a volume of 100 mL is carefully compressed at constant temperature in successive changes in pressure, equalling 5 kPa at a time, until the final pressure is 133.3 kPa. Calculate     each new volume and prepare a plot of P versus V, showing P on the horizontal axis. 

5.
A sample of nitrogen at 20oC was compressed from 300 mL to 0.360 mL and its new pressure was found to be 400.0 Pa. What was the original pressure in kPa? 

6.
The pressure on 6.0 L of a gas is 200 kPa. What will be the volume if the pressure is doubled, keeping the temperature constant? 

7.
What would be the new volume if the pressure on 600 mL is increased from 90 kPa to 150 kPa? 

8.
A student collects 25 mL of gas at 96 kPa. What volume would this gas occupy at 101.325 kPa. There is no change in temperature or mass. 

9.
A gas measuring 525 mL is collected at 104.66 kPa. What volume does this gas occupy at 99.33 kPa? 

10. 
A mass of gas occupies 1 L at 1 atm. At what pressure does this gas occupy

a) 2 litres,

b) 0.5 litres? 

 11.
From the data in the following table calculate the missing quantity (assuming constant temperature).

a)    V1 = 22.4 L;   P1= 1 atm;    P2 = ? atm;   V2 =  2.8 L

b)    V1 = 60 mL;   P1 = ? kPa;   P2 = 101.3 kPa;  V2 = 16 mL

c)     V1 = ? m3 ;    P1 = 40 Pa;   P2 = 100 kPa;  V2 = 1.0 L

d)    V1 = 2.50 L;   P1 = 7.5 atm;   P2 = ? atm;  V2 = 100 mL

Celcius-Kelvin Temperature Conversions

1.   Liquid nitrogen (sometimes abbreviated LOX) is used in liquid-fuel rockets. Its boiling  point is -183oC. What is this temperature in kelvins? 

2.A substance is heated from 300 K to 315 K. What is the change in temperature expressed in oC? 

3.Perform the following conversions. 

       a)  24oC to K                                         b)  50 K  to oC 

       c)  30oC to K                                         d)  215.15 K  to oC 

       e)  -37.89oC to K                                   f)   333.67 K to oC

4.A clinical thermometer registers a patient's temperature to be 37.13oC. What is this in kelvins?

5.The coldest permanenty inhabited place on earth is the Siberian village of Oymyakon in Russia. In 1964 the temperature reached a shivering -71.11oC. What is this temperature in kelvins?

6.Helium has the lowest boiling point of any liquid. It boils at 4 K. What is this in oC?

7.When an object is heated to high temperature, it glows and gives off light.  The colour of this light depends upon the temperature of the glowing object. Photographic lighting is described as a temperature in kelvins.  For example, a certain electronic flash gives a colour temperature (or colour balance) rated at 5800 K. What is this temperature expressed in oC?

 Charles Law Worksheet

Give the temperature-volume law both in words and in the form of an equation.

How is the volume of a gas affected by a decrease in temperature?

What would be the new volume if the temperature on 450 mL of gas is changed from 45oC to -5oC?

A  sample of gas whose volume at 27oC is 0.127 L, is heated at constant pressure until its volume becomes 317 mL. What is the final temperature of the gas in Celsius and kelvin?

To make 300 mL of oxygen at 20.0oC change its volume to 250 mL, what must be done to the sample if its pressure and mass are to be held constant?

To what temperature must an ideal gas at 27oC be cooled to reduce its volume by 1/3?

From the data in the following questions calculate the missing quantity. 

a) V1 = 22.4 L;    T1 = 0oC;  T2 = 91oC;  V2 = ? L 

b) V1 = 125 mL;  T1 = ? ;      T2 = 25oC;  V2 = 100 mL 

c) V1 =  ? L;  T1 = 400 K;  T2 = 175 K;  V2 = 6.20 L 

d) V1 = 250 mL;   T1 = 298 K;  T2 = ? K;  V2 = 273 mL

A 50 cm3 sample of a gas in a syringe at 15oC is heated to 50oC and the syringe's piston is allowed to move outward against a constant atmospheric pressure. Calculate the new volume of the hot gas.

What is the final volume if 3.4 L of nitrogen gas at 400 K is cooled to 200 K and kept at the same pressure?

Determine the final volume of 20 L of a gas whose temperature changes from -73oC to 327oC if the pressure remains constant.

A partially filled plastic balloon contains 3.4 X 103 m3 of helium gas at 5oC. The noon day sun heats this gas to 37oC. What is the volume of the balloon if atmospheric pressure remains constant?

Partial Pressure Worksheet   

1.    
A gas mixture consists of 60.0% Ar, 30.0% Ne, and 10.0% Kr by volume. If the pressure of this gas mixture is 80.0 kPa, what is the partial pressure of each of the gases? 

  2.
The total pressure of a mixture of H2, He, and Ar is 99.3 kPa. The partial pressure of the He is 42.7 kPa, and the partial pressure of Ar is 54.7 kPa. What is the partial pressure of hydrogen? 

3.
A cylinder contains 40 g of He, 56 g of N2, and 40 g of Ar.    
(a)   How many moles of each gas are in the mixture? 

  (b)   If the total pressure of the mixture is 10 atm, what is the partial pressure of He? 

  4.
What is the partial pressure of each gas in a mixture which contains 40 g of He, 56 g of N2, and 16 g of O2, if the total pressure of the mixture is 5 atmospheres? 

5.
The composition of dry air by volume is 78.1% N2, 20.9% O2, and 1% other gases. Calculate the partial pressures, in atmospheres and kPa, in a tank of dry air compressed to 10.0 atmospheres. 

