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Answer the questions below then check your answers. 

1. State the ideal gas equation. 

2. Complete the table below giving the units for term in the ideal gas equation. 

  

 

 

 

3. Use the ideal gas equation to solve the following: 

a. How many moles of gas are present in a container with a volume of 800 cm3, 

when the pressure is 100 kPa and the temperature is 250C? 

b. What volume is occupied by a 0.3mol of a gas at a pressure of 300kPa and a 

temperature of 300C? 

c. What volume is occupied by 800g of ammonia (NH3) at a temperature of 

1500C and a  pressure of 50kPa? 

d. A sample of 10g of neon gas in a steel container occupies a volume of 10 dm3 

at 300K.  Calculate the pressure inside the container.  

term units 

temperature  

Pressure  

volume  

R, the gas constant  
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4. 0.190g of a gas occupies a volume of 200cm3 at a pressure of 100 KPa and a 

temperature of 298K.  Calculate the Mr of this gas. 
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Answers 

1. State the ideal gas equation. 

 Pv=nRT 

2. Complete the table below giving the units for term in the ideal gas equation. 

  

 

 

 

3. Use the ideal gas equation to solve the following: 

a. How many moles of gas are present in a container with a volume of 800 cm3, 

when the pressure is 100 kPa and the temperature is 250C? 

   n= pV/RT 

 =  100 000 x 8x10-4 / 8.31 x 298 

 = 0.03 mol 

NOTE:  

 The volume of 800cm3 needs to be converted in m3.  There are 1 million 

cm3 in a m3, so need to divide 800/ 1x106 to convert to m3. 

 The pressure must be in Pa not kPa, so multiply by 1000. 

 The temperature needs to be in Kelvin not 0C, so add 273 to convert from 

0C to K. 

term units 

temperature Kelvin 

Pressure Pascals 

volume Cubic metres 

R, the gas constant Jmol-1K-1 
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b. What volume is occupied by a 0.3mol of a gas at a pressure of 300kPa and a 

temperature of 300C? 

 V= nRT/p 

  =  (0.3 x 8.31 x 303) / 300 000 

 = 2.52 x 10-3 m3 

c. What volume is occupied by 800g of ammonia (NH3) at a temperature of 

1500C and a  pressure of 50kPa? 

 Start by working out the number of amoles of ammonia present. 

 n = m/Mr 

 n= 800/17 

 n= 47.06mol 

Now use ideal gas equation: 

 V= nRT/p 

 V =  (47.06 x 8.31 x 423) / 50 000 

 V = 3.31 m3 

d. A sample of 10g of neon gas in a steel container occupies a volume of 10 dm3 

at 300K.  Calculate the pressure inside the container.  

Find the number of moles of neon 

n= mass/mass of 1 mole 

   =10g/20g 

    =0.5 mol of neon gas. 
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P = nRT/V 

   =  (0.5 x 8.31 x 300)/0.01      (there are 1000 dm3 in a m3, so divide by  

   = 124650 Pa  or 124.6KPa      1000 to convert to m3) 

4. 0.190g of a gas occupies a volume of 200cm3 at a pressure of 100kPa and a 

temperature of 298K.  Calculate the Mr of this gas. 

Convert all terms to their correct units: 

P= 100 000Pa 

V= 200 x 10-6 since there are 1 million cm3 in a m3 

T= 298K 

Substitute terms into the equation below: 

 Mr = mRT/pV 

  = (0.190 x 8.31 x 298)/ (100 000 x 200 x10-6) 

  = 470.51/20  

  Mr = 23 


