
1. A tank of volume V is to be filled with an ideal gas. Initially the tank is at P1 and T1. the 
port is regulated with a valve, and the port properties are constant at Tin. The tank is well 
insulated so the process is adiabatic. If the final pressure of the tank is Pz, determine the 
final temperature of the tank T2 as function of Pz, PI, K, Tin and TI. For ideal gas K=C~C,, 
where C, is the heat capacity for gas at constant pressure and C, is the heat capacity for 
gas at constant volume. (1 5%) 

Pin, Tin 

2. Explain 
(a) What is the closed system (2%) 
(b) What is the isolated system (2%) 
(c) What is the isothermal process (2%) 
(d) What is isochoric process (2%) 
(e) What is the adiabatic process (3%) 
(f) What is isentropic process (4%) 

3. To increase the thermal efficiency of a reversible power cycle operating between 
reservoirs at TH and Tc. Would you increase TH while keeping Tc constant, or decrease 
Tc while keeping TH constant? Why? And prove it. Are there any natural limits on the 
increase in thermal efficiency that might be achieved by such means? (1 5%) 

4. In the following figure 1, shows a gas separated from vacuum by a membrane (state 1 : vl,  
TI). The tank is fully isolated with fiber glass. Then let membrane rupture and the gas fill 
the entire volume, (state 2: V2), all the friction loss can be neglected, gas can be assumed 
to be an ideal gas, no flow work: 
(a) Is there any mechanical work? If there is work, write down the work equation as 

function of (T, V1, V2), if there is no mechanical work, explain why? (2%) 
(b) What is the internal energy change? (3%) 
(c) What is the temperature T2 at state 2? And why (5%) 
(d) What is the entropy change? (5%) 
(e) Draw the P-V diagram from state 1 to state2 (5%) 

Membrane 



5. A two-phase liquid-vapor mixture of Hi0 with an initial quality of 30% is contained in a 

piston-cylinder assembly as shown in following figure. The mass of the piston is 706.5Kg, 

and its diameter is 10cm. The atmospheric pressure of the surroundings is 1 bar. The . 

initial and the final positions of the piston are shown on the diagram. As the water is start 

to heat (state I), the pressure inside the cylinder remains constant until the piston hits the 

stops (state 2). Heat transfer to the water continues until its pressure is 15 bar (state 3). 

Friction between the piston and the cylinder wall is negligible. 
(a) Sketch the T-V diagram from state 1 to state 3 (6%), and mark the value of (P, T) on 

each state (6%) 
@) Determine the specific volume (m3/Kg) of state 1 (2%); the specific volume (m3/Kg) 

of state 2 (2%) and the specific volume (m3/Kg) of state 3 (2%); 
(c) Determine the total mass of water (2%) in Kg 
(d) Determine the work (KJ) from the state 1 to 2 (2%) and from state 2 to 3 (3%) in 

KJ/Kg 
(e) Determine the internal energy of state 1 (3%) and the state 3 (3%) in KJ 
(f) Determine the total amount of heat transfer (4%), in KJ. let g = 10m/s2 
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