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Gases and the Characteristic Gas Equation 

Grading Criteria – P9 
 

Exercises 
 
1. 60 litres of gas, mass 0.14kg are contained in a cylinder at a pressure of 200 kN/m2 

and temperature 21 C. Find the value of the gas constant.     (291J/kgK) 

 
2. The cylinder of a car engine has a volume of 1000 cm3 and contains air at a pressure 

of 110 kN/m2 and temperature 21C. Calculate the mass of air contained in the 
cylinder.             (0.0013 kg) 

 
3. A cylinder contains air at 85.4C and a pressure 150 kN/m2. This is compressed to 

one-sixth of its original volume, the final temperature being 134C. Calculate the final 
pressure in the cylinder.        (1.02 MN/m2) 

 
4. Air is to be compressed in a diesel engine cylinder. The initial pressure and 

temperature are 105 kN/m2 and 15 C respectively and the final pressure is to be      
7 MN/m2. In order to ignite the fuel charge injected at the end of compression, the 

temperature required is 1100 C. Calculate the ratio of initial to final volume for this 
to be possible.            (14:1) 

 
5. The total volume of the gas circulating in the coolant circuit of a gas-cooled nuclear 

reactor is 3000m3. If the gas is carbon dioxide at a pressure of 1.1 MN/m2 and an 

average temperature of 300 C, calculate the total mass of gas.   (30.5 tonnes) 

 
6. A closed vessel of capacity 0.03m3 contains 70g of hydrogen. If the temperature in 

the vessel is 20C, find the pressure. At what temperature would the pressure in the 

vessel be 1.4MN/m2?           (2.84 MN/m2,  128.5C) 

 
7.  A spherical vessel of 100 mm inside diameter contains helium at 183C. If the 

mass of the gas is 5 g and R for helium is 2080 J/kg K, what is the pressure in the 
vessel?          (1.79 MN/m2) 

 
8. A closed cylinder, 150 mm diameter, contains gas at a pressure of 140 kN/m2 gauge 

and temperature 15 C. The gas is heated to a temperature of 1100 C. What is then 
the total force on the end of the cylinder, due to internal pressure?         (20.3 kN) 

 
9.  A compressor delivers 90m3 of air per hour at 101 kN/m2 and 15 C. How many 

cubic metres of air would the compressor deliver per hour at 7 MN/m2 and 50C?  
(1.46m3/h) 

 
10. Air entering a nozzle has a temperature of 17 C and a pressure of 140 kN/m2 

gauge. What is its volume per kg?           (0.345 m3) 
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