
1. A system goes from specific volume 𝑉ଵ 𝑡𝑜 𝑉ଶ . If the gas in the system follows: 

𝑉 =
𝑅𝑇
𝑃

+ 𝑏 

where b is a positive constant. Please develop an equation for the work during this 
process if 

(A) the pressure of the surrounding is maintained at 𝑃௘௫௧. 

(B) the process is a reversible process. 

 

2. Liquid water at 200℃ and 1002.7 kPa has an internal energy of 762.0 kJ/kg and a 
specific volume of 1.128 𝑐𝑚ଷ/𝑔. 

(A) What is the enthalpy? 

(B) The water is brought to the vapor state at 300℃ and 1700 kPa, where its internal 
energy is 2780.3 kJ/kg, and a specific volume of 148.91𝑐𝑚ଷ/𝑔. Calculate ∆𝑈, ∆𝐻 for 
the process. 

 

3. Four moles of diatomic ideal gas go from initial state 𝑃ଵ = 50𝑘𝑃𝑎, 𝑉ଵ = 160𝑑𝑚ଷ 
to final state of 𝑃ଶ = 200𝑘𝑃𝑎. The process is adiabatic and reversible. 1dm = 0.1m. 
Please calculate the temperature of the final state 𝑇ଶ, and 𝑊௧, ∆𝑈௧, ∆𝐻௧ during the 
process. 
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Problem 1. Use the compressibility factor chart to find the compressibility for oxygen 

gas at 298.15 Kelvin and 20270 kPa. 

 

Problem 2. Find the specific volume [𝑐𝑚ଷ/𝑚𝑜𝑙] for nitrogen gas at T=273.15K and 

P=40530× 10ଷ 𝑃𝑎, using: 

(A)  Ideal gas law 

(B)  Van der Waals equation ቀ𝑝 + ௔
௏మቁ (𝑉 − 𝑏) = 𝑅𝑇.  The correlations for nitrogen 

gas are 𝑎 = 0.137 𝑃𝑎𝑚଺𝑚𝑜𝑙ିଶ, 𝑏 = 3.87 × 10ିହ 𝑚ଷ𝑚𝑜𝑙ିଵ . Report the answer 

until the error ௏೔శభି௏೔
௏೔

 is less than 1%. 

 

Problem 3. Consider a reaction: 

2𝐻ଶ𝑆 (𝑔) + 3𝑂ଶ(𝑔) = 2𝐻ଶ𝑂 (𝑔) + 2𝑆𝑂ଶ (𝑔) 

(A) (5 points) Determine the standard heat of the reaction at 25°C. 

(B) (8 points) Neglect part (A). If 3 mol of 𝐻ଶ𝑆 (𝑔) and 3 mol of 𝑂ଶ(𝑔) were put in a 

combustor for combustion and a 100% conversion occurs. After the combustion, the 

combustion product at 298K and 1 bar as its initial condition, then a simple isobaric 

heating process is performed to bring the product to a higher temperature. If the gases 

are ideal but they do depend on temperature, represent the received heat (Q) during the 

heating process as a function of the final temperature (T). 

 


