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Q1) (10 points) Write the symbol of the correct answer:

Question | 1 2 3 4 5 6 7 8 9 10 |

\O @—() Answer
a
1. At the end of a thermodynamic cycle, final and initial state- .ould be
@ Identical

b. Not identical
c. Identical to-n adiabatic pro.vss
d. None the above

2. During an a<rabatic process:
». The temperature remains constant

b. The pressure remains constant
¢. The volume remains constant
@ None of the above .

3. In the pressure-volume diagram, the area under the curve of a process represents
a. The amount of heat exchanged with the surroundings
b. The amount of increase in pressure. .
The amount of work exchanged with the surroundings

d. None of the above.

4. A pure substance is the substance with a constant:
a. Mechanical properties.
Chemical properties
¢. Thermodynamic properties.
d. Chemical Composition.
e. All of the above.

5. The specific volume change (vg) of a pure substance:

a. Increases with temperature.
Decreases with temperature.

c¢. Is independent of temperature.

d. Increases with pressure.

e. None of the above.




6. The boundary work associated with an isometric process of a closed system is:
Zero b. Positive. ¢, Negative d. None of the mentioned.

78 When. a system undergoes a closed cycle, the net heat exchanged with the
surroundings is equal to:

Work done b.Zero  c. Enthalpy change d. None of the mentioned

8. An insulated system:

a. Does not exchange work with surroundings
b. Always has a constant temperature.

Does not exchange heat with surroundings
d. None of the above

9. If at a given temperature, the pressure of a system is higher than the saturation
pressure, then, which properties are sufficient to determine its state:
/3 Temperature and pressure.
b. Pressure and quality.
¢. Temperature and quality.
d. All of the above.
e. non of the above.

10. A thermodynamic cycle should consist of:
a. One process
More than one process
c. Two processes o i - : i e
d. None of the above.
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Q2) Three (3) kg of Ox .

i Xygen gas undergoes a polytropic
PreCees Trott A0 Sk 150 kRarto 600 s (5'&?17557.2).
";‘B‘LM T process on a P-y diagram, then find the work

one z%nd heat transfer during this process, assuming ideal gas
/ behavior of Oxygen. (6 points)

(a) Properties:

State TIC] | P[kPa] | v[m/kg] |, V[m’|
1 |loo \S0 |o0.6L6%/ 3%

| 2 y¥Ep |6oo |0-1Q4f |oxgho
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(b) Boundary work & heat transfer:
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[i 5 e "'-!'."’*“ o R i) e [ "
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—%-(c) Is it accepted to assume ideal gas behaviour of O; in this process? Justify.
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A rigid tank of (41,99 liters volumg"

b) (4 points)

- contains 0.85 kg of ririgerant R-134a at (-10° C)/If 0
& — SN < = —_— =
heat is added such that the final state of the refrigerant
is saturated vapor, then find the initial pressure, and the
A final temperature and pressure.
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Q3) 3.53982 kg of water initially at 100 'C is contained in a
piston/cylinder arrangement as shown. The piston is

frictionless and is free to move between two sets of stops. =] o
When the piston rests on the lower stops, the enclosed

Y am&g}\mi but when the piston reaches the upper —'%__j‘Wa'ter .

1 stops, the enclosed volume is(L.80 m3 The piston is massless b

o k. 4 and'tHe ?UtSide pregfre is 300 kPa . If heat is added until | ——

@ - water exists as saturated vapor, show the process(es) on a P-

v diagram, then determine the final pressure & temperature

in the cylinder, the total work done, and heat transfer during this (these) process

(10 points)

4

(es).
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1) Plot the processes from the Initial to the final state on
the P-v diagram and determine:
2) The properties at each state of the processes. 3 ]
o0 1- —-

3) The boundary work during each process. i
4) The total heat transfer during the process(es). o
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(b) Boundary work: 050 58
Wroccss Type of Boundary work [kJ]
boundary work /
1-2 . isow\g}rib D=0 U\“) -0 v
2—3 150 baric wy = P (¥3-4,) = 200(1:9-1.2) = 120 )
34 150 met ricl BYz0 —p W =0 v
Total work g Vi — AW py Wyl = %0 404 o =\F9 3

{c) Total Heat transfer
Q . W -’—'\éu_-/'
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(L 130 Mo (39—t 00) = 236, 32 T

- Good Luck -



