
Quiz 1 Solution 

1. One kilogram of air is heated reversible at constant pressure 

from an initial state of 298.15 K and 1.0 bar until its volume 

triples. Calculate W, Q, ∆U, and ∆H for the process. Assume 

for air, PV/ T = 83.14 bar∙cm3∙mol-1∙ K-1 and Cp = 29 J∙mol-1∙K-1. 
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𝑊 = −𝑛 ∫ 𝑃 𝑑𝑉
𝑉2

𝑉1
= 𝑛𝑃(𝑉1 − 𝑉2) = 𝑛𝑃(𝑉1 − 3𝑉1) =  −𝑛𝑃2𝑉1 =

−(34.602𝑚𝑜𝑙) ×  (105𝑃𝑎)  × 2 × (24788.191
10−6𝑚3

𝑚𝑜𝑙
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Given  𝑇2 = 𝑇1
𝑉2

𝑉1
= 3𝑇1  

 𝐶𝑝 = 29
𝐽

𝑚𝑜𝑙 𝐾
   ΔH=Cp(T2-T1) =29(2T1) =17.293 kJ/mol 

 𝑄 = 𝑛𝛥𝐻      Q=598.372 kJ 

 𝛥𝑈 =
𝑄+𝑊

𝑛
     ΔU= 12.335 kJ/mol 

 


