


(ii) Moles and gases

At GCSE the molar volume of a gas
at room temperature and pressure

=  24 dm3   =  24,000 cm3

What exactly are room temperature & pressure?

For A level, we use the ideal gas equation
pV = nRT



Ideal gas equation      pV = nRT

p =  pressure of the gas in Pa (Nm-2)
V =  volume in m3

n =  number of moles of gas
R =  gas constant (8.31 J K-1 mol-1 ) 
T =  temperature in Kelvins 

(add 273 to the temperature in qC)



Ideal gas equation      pV = nRT

p =  pressure of the gas in Pa
V =  volume in m3

n =  number of moles of gas
R =  gas constant (8.31 J K-1 mol-1 ) 
T =  temperature in Kelvins 

(add 273 to the temperature in qC)

care

care



Problems with units?
Remember  a metre rule

1m 10 dm 100cm
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Problems with units?
Remember  a metre rule

1m 10 dm 100cm

13 m3 103 dm3 (100)3 cm3

1 m3 103 dm3 106 cm3



Using pV=nRT

n   = pV
RT

e.g. for 200 cm3 of hydrogen at 25 qC and 100 kPa
the number of moles of hydrogen,  

n   = pV
RT 
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n   = pV =    100,000 u (200 u 10-6)
RT 8.31 u 298
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Using pV=nRT
n   = pV

RT
e.g. for 200cm3 of hydrogen at 25 qC and 100 kPa
the number of moles of hydrogen,  

n   = pV =    100,000 u (200 u 10-6)
RT 8.31 u 298

=    0.00808 mol   (or 8.08 u 10-3 mol)

Pressure in Pa Volume in m3

Temperature in Kelvins



If the mass of a known volume of gas is 
known then its Mr can be found   

(i) 0.123g of gas has volume 65.5 cm3 (measured 
at 99 qC and 100 kPa ) Find its Mr

n   =  pV =  100,000 u (65.5 u 10-6)
RT 8.31  u 372

= 2.119 u 10-3 mol
Mr  =  mass =   0.123      =   58.05

moles         2.119 u 10-3

? Mr  =   58.1  (3sig figs)



(ii) Find the volume of 0.100 mol of carbon 
dioxide at 25 qC  and 100 kPa   AQA

V  =   nRT =    0.100 × 8.31 × 298
p 100,000

= 2.48 x 10-3 m3 or 2.48 dm3 (3 sig figs)  



Converting Units 

Convert the following quantities into the units specified. 

Give your answers in standard form. 

 

0.347 m3 cm3  
0.520 dm3 cm3  
321.9 dm3 m3  
100 cm3 dm3  

20.52 cm3 m3  
3.59 dm3 m3  

0.0023 m3 cm3  
2579 cm3 dm3  
15.97 dm3 m3  

2.96 m3 cm3  
 

 

 





Converting Units 

Convert the following quantities into the units specified: 

0.347 m3 cm3 3.47 u 105 cm3 
0.520 dm3 cm3 5.20 u 102 cm3 
321.9 dm3 m3 3.219 u 10–1 m3 
100 cm3 dm3 1.0 u 10–1 dm3 

20.52 cm3 m3 2.052 u 10–5 m3 
3.59 dm3 m3 3.59 u 10–3 m3 

0.0023 m3 cm3 2.3 u 103 cm3 
2579 cm3 dm3 2.579 (u 100) dm3 
15.97 dm3 m3 1.597 u 10–2 m3 

2.96 m3 cm3 2.96 u 106 cm3 
 

 

 





The Ideal Gas Equation 
 
1. Krypton has a density of 3.44 g dm-3 at 298K and 1.01 x 105 Pa. 
 Calculate its relative atomic mass. 
 
 
…………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………… 
 
2. A gas X has a density of 8.96 x 10-2 g dm-3 at 0oC and 1.01 x 105 Pa. 
 Calculate its relative molecular mass and suggest a possible identity for X. 
 
 
…………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………… 
 
3. 0.71 g of a gas Y has a volume of 821 cm3 at 227oC and 0.5 x 105 Pa. 
 Calculate its relative molecular mass and suggest a possible identity for Y. 
 
 
…………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………… 
 
4. Ammonium nitrite will decompose completely at 150oC as follows: 
 
   NH4NO2 (s)  → N2 (g)  + 2 H2O (g) 
  
 If 0.01 moles of ammonium nitrite are heated at 150oC and 1.01 x 105 Pa,  
 what volume of gas would be formed? (Assume the volume was measured  
 at this temperature and pressure) 
 
…………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………… 
 
…………………………………………………………………………………………………………………………… 
 

 
Molar Gas Constant, R = 8.31 J K-1 mol-1 










