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Homework 20. 

The ideal gas laws. 

During last class we discussed the gas laws. There are 3 simple laws which establish the connection 

between temperature, pressure and volume of ideal gas. Speaking about “ideal gas” we mean the 

gas consisting of the particles (atoms or molecules) which do not interact (repel or attract) with 

each other. This is not true for most of the real gases, but if the temperature is high enough the 

effect of the interaction is small and real gas behaves like the ideal one. So, the laws are:  

1. Boyle -Mariotte law:  

Pressure x Volume = does not change, or PV=const  

This means that if the temperature of the gas remains unchanged decreasing the gas volume we 

will increase the gas pressure and vice versa.  

2. Charle’s law:  

𝑉𝑜𝑙𝑢𝑚𝑒

𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒
 does not change, or    

𝑉

𝑇
= 𝑐𝑜𝑛𝑠𝑡  

If the pressure of the gas remains unchanged, as the temperature of the gas increases the volume 

of the gas increases as well. This law describes thermal expansion of gas at the constant pressure.  

3. Gay-Lussac’s law  

𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒

𝑇𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒
   does not change, or 

𝑃

𝑇
= 𝑐𝑜𝑛𝑠𝑡 

If the volume of the gas remains unchanged, increasing the gas temperature we will increase the 

gas pressure and vice versa.  

Important note: pay special attention to the units. Kelvin scale should be used to express 

temperature(!).  

Problems: 

1. A cylinder is filled with gas. The pressure inside is 10 000Pa, the temperature is 20C. We increase 

the temperature to 100C. What happens to the pressure inside the cylinder? Calculate the new 

pressure.  

2. A cylinder with a piston is filled with gas. The pressure inside is 1000Pa. We push the piston 

inside the cylinder and decrease the volume of the gas two times. Find the new pressure if the 

temperature of the cylinder is kept constant.  

3. A cylinder with a piston is filled with gas and the pressure inside is 100 000Pa. Again, the 

temperature of the cylinder is kept constant. The pressure inside the cylinder is equal to the pressure 

outside the cylinder, so the piston does not move. The volume of the gas inside the cylinder is 1000 
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cm3. We put a 10kg stone on the piston. The piston moves down and stops, compressing the gas in 

the cylinder. Find the new volume of the gas if the area of the piston is 10 cm2. (To solve this 

problem you have to remember what the pressure is and how we calculate it). 

 


