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Chemistry 1 
 

 

Sample Problems 

P1V1 = P2V2  Boyle’s Law  

V2 = P1V1 / P2   

 

P1 = P2V2 / V1 
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V1 / T1 = V2 / T2 Charles’s Law  

Must use K temperature 
 

V2 = T2V1 / T1 

 
 

P1 / T1 = P2 / T2 Gay-Lussac’s Law 

Must use K temperature 
 

P2 = P1 T2 / T1  

 

P1 / T1 = P2 / T2 …  T2 = P2 T1 / P1  
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P1V1 / T1 = P2V2 / T2 Combined Gas Law  

Must use K temperature 
 

V2 = P1 V1 T2 / P2 T1   

 

P2 = P1 V1 T2 / V2 T1   

 

22. P1V1 = P2V2  Boyle’s Law  

V2 = P1V1 / P2  

V2  = 101 kPa x 6.00 L / 25.0 kPa 

 V2  = 24.2 L 
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Sample Problems 
 

26. PV = nRT Ideal Gas Law …  n = PV/RT 

 R = 8.31 L∙kPa/K∙mol based on the units given for the other variables 

 

 n = 1.89 x 103 kPa  x 685 L /  8.31 L∙kPa/K∙mol x 621 K 

 n = 2.51 x 102 moles He 

   

27. PV = nRT Ideal Gas Law …  P = nRT/V 

Must use K temperature 
 R = 8.31 L∙kPa/K∙mol based on the units given for the other variables 

 

 P = 0.450 mol x  8.31 L∙kPa/K∙mol x (273 + 25)  K / 0.650 L 

 P = 1.71 x 103 kPa 

   

28. PV = nRT Ideal Gas Law …  n = PV/RT 

Must use K temperature 
 R = 8.31 L∙kPa/K∙mol based on the units given for the other variables 

 

 n = 102 kPa  x 2.20 L /  8.31 L∙kPa/K∙mol x (273 + 37) K 

 n = 0.087 moles Air  x  29 g/mol = 2.5 g Air 
 

29. PV = nRT Ideal Gas Law …  V = nRT/P  
Must use K temperature 

 R = 8.31 L∙kPa/K∙mol based on the units given for the other variables 

 

12 g x 1 mol/32 O2  =  0.375 mol 

V = 0.375 mol x  8.31 L∙kPa/K∙mol x (273 + 25)  K / 52.7 kPa 

V = 17.6 L 
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32. PV = nRT Ideal Gas Law …  V = nRT/P  
Must use K temperature 

 R = 8.31 L∙kPa/K∙mol based on the units given for the other variables 

 

V = 0.582 mol x  8.31 L∙kPa/K∙mol x (273 + 15)  K / 81.9 kPa 

V = 17.1 L 

 
33. PV = nRT Ideal Gas Law …  n = PV/RT 

Must use K temperature 
 R = 8.31 L∙kPa/K∙mol based on the units given for the other variables 

 

 n = 2.00 x 104 kPa  x 20.0 L /  8.31 L∙kPa/K∙mol x (273 + 28) K 

 n = 159.9 moles N2 (g)  x  28 g/mol = 4478 g = 4.48 kg  N2 (g)   
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Figure 14.6 The ratios are equal 

 

37. Dalton’s Law of Partial Pressure   Ptotal = PO2
  +  PN2

  +  PCO2
  

 PCO2
  =   Ptotal  -  (PO2

  +  PN2
) 

 
 

39. Graham’s Law of Diffusion/Effusion 

 Rate H2 (g) / Rate CO2 (g)  = √(molar mass CO2) / √(molar mass H2) 

Rate H2 (g) / Rate CO2 (g)  = √(44.0 g/mol) / √(2.00 g/mol) 

Rate H2 (g) / Rate CO2 (g)  = 6.6 / 1.4  = 4.7 / 1 

 
 

 

43. Dalton’s Law of Partial Pressure   Ptotal = PO2
  +  PN2

  +  PCO2
 +  Pothers   

 PN2
  =   Ptotal  -  (PO2

  +  PCO2
 +  Pothers) 

PN2
  =   245.0 kPa – 51.3 kPa – 0.10 kPa – 2.3 kPa  =  191.3 kPa 

 


