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1.

Please describe the followings (20 pts)
(1) The difference between the open and closed systems. (2 pts)
(2) Thermodynamics. (4 pts)
(3) Boundary, surroundings, and system. (6 pts)
(4) Assumptions for the ideal gas. (8 pts)

Consider a Carnot heat engine with efficiency of ncarnee Working between reservoirs at Ty and T;.
Please derive fearmor = 1(T) (15 pts)

Derive the relationships between the temperature, pressure, and specific volume in a closed system

during an isotropic process. (15 pts)

A cylinder fitted with a piston has an initial volume of 1 m® and contains air at 300 kPa 27°C. The piston is
moved, compressing the air until the pressure is 1 MPa and the temperature is 200°C. During this
compression process heat is transferred from the air, and the work done on the air is 50 kJ. Determine
the amount of heat transfer. Cy ;= 0.717 kJ/kg *K, Rair = 0.287 kJ/kg-K (15 pts)

Derive the work during the internally reversible compression process for an open system under single
inlet and outlet. (Ignore the potential and kinetic energies). (20 pts)

Prove that C, — Cy= R using the thermodynamic relations. (15 pts)




