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The Ideal Gas Law 

 

     PV = nRT 

 

1.  A 65.62 g sample of N2 occupies a volume of 12.0 L at a 

    temperature of 145.0 oC.  What is the pressure of the gas? 

 

 PV = nRT     𝑃 =
𝑛𝑅𝑇

𝑉
     𝑛 = 65.62 𝑔 ×

1 𝑚𝑜𝑙

28.0 𝑔
= 2.34 𝑚𝑜𝑙   V = 12.0 L 

     R = 0.0821 
𝐿∙𝑎𝑡𝑚

𝑚𝑜𝑙∙𝐾
     T = 145.0 oC + 273.15 = 418.15 K 

 𝑃 =
2.34 𝑚𝑜𝑙 × 418.15 𝐾 × 0.0821 

𝐿∙𝑎𝑡𝑚

𝑚𝑜𝑙∙𝐾

12.0 𝐿
= 𝟔. 𝟔𝟗 𝒂𝒕𝒎 

 

2. How many molecules of oxygen, O2, are in a 45.0 L container under 

1.25 atm of pressure at 135oC?  

 

 PV = nRT     𝑛 =
𝑃𝑉

𝑅𝑇
    P = 1.25 atm, V = 45.0 L, T = 408 K 

 𝑛 =
1.25 𝑎𝑡𝑚 × 45.0 𝐿

408 𝐾 × 0.0821
𝐿∙𝑎𝑡𝑚

𝑚𝑜𝑙∙𝐾

 = 1.68 𝑚𝑜𝑙 𝑂2  

 1.68 𝑚𝑜𝑙 ×
6.02 ×1023 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠

1 𝑚𝑜𝑙
= 𝟏. 𝟎𝟏 × 𝟏𝟎𝟐𝟒 𝒎𝒐𝒍𝒆𝒄𝒖𝒍𝒆𝒔 

 

3. Calculate the molar mass of a gas if a 28.54 g sample is under a 

pressure of 755 mmHg at 27.6oC. The volume of gas is 28.6 L. 

 

 𝑀𝑚 =
𝑚𝑅𝑇

𝑃𝑉
  m = 28.54 g, P = 0.993 atm, T = 300.75 K, V = 28.6 L 

 𝑀𝑚 =
28.54 𝑔 × 300.75 𝐾 × 0.0821 

𝐿∙𝑎𝑡𝑚

𝑚𝑜𝑙∙𝐾

0.993 𝑎𝑡𝑚 × 28.6 𝐿
= 𝟐𝟒. 𝟖 𝒈/𝒎𝒐𝒍 

 

4. What is the density of CO2 gas at 1.65 atm and 32.6 oC? 

 

𝑑 =
𝑀𝑚𝑃

𝑅𝑇
=

44.0
𝑔

𝑚𝑜𝑙
×  1.65 𝑎𝑡𝑚

305.75 𝐾 ×  0.0821
𝐿 ∙ 𝑎𝑡𝑚
𝑚𝑜𝑙 ∙ 𝐾

 
= 𝟐. 𝟖𝟗 𝒈/𝑳 

 

 

5. Calculate the density of ethane, C2H6, at 0.82 atm and 120 oC. 

 

𝑑 =
𝑀𝑚𝑃

𝑅𝑇
=

30.07
𝑔

𝑚𝑜𝑙
×  0.82 𝑎𝑡𝑚

393 𝐾 ×  0.0821
𝐿 ∙ 𝑎𝑡𝑚
𝑚𝑜𝑙 ∙ 𝐾

 
= 𝟎. 𝟕𝟔 𝒈/𝑳 

 


