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Subject: Thermodynamics I Full Mark: 40

(a) No. of pages: 8 -No. of questions: 2

(b) This is a close book exam. Only thermodynamics tables and calculator are permitted

(c) Clear, systematic answers and solutions are required. In general, marks will not be assigned for
answers and solutions that require unreasonable (in the opinion of the instructor) effort to
decipher.

(d) Retain all the significant figures of properties taken from tables. Final results should have at least 3
to 5 significant digits.

(e) Ask for clarification if any question statement is not clear to you.

(f) Solve all questions.

(g) The exam will be marked out of 40. There are 5 Marks bonus

Question #1 (13 Marks)

Choose the correct answer. Justify your answer with calculations or explanations or both
whenever possible. If answer requires justification, marks will not be given to the correct
answer without justification.

1. A definite area or space where some thermodynamic process takes place is known as
hermodynamic system (b) thermodynamic cycle
(c) thermodynamic process (d) thermodynamic law.

2. An open system is one in which

(a) heat and work cross the boundary of the system, but the mass of the working substance
does not

(b) mass of working substance crosses the boundary of the system but the heat and work do
not

@both the heat and work as well as mass of the working substances cross the boundary of the
system

(d) neither the heat and work nor the mass of the working substances cross the boundary of
the system.

3. An isolated system
(a) is a specified region where transfer of energy and/or mass take place
b) is a region of constant mass and only energy is allowed to cross the boundaries
@cannot transfer either energy or mass to or from the surroundings
is one in which mass within the system is not necessarily constant

(a) Volume ) Temperature

4. Which of the following is an intensive property of a thermodynamic system ?
(c) Mass Energy.

5. Which of the following is the extensive property of a thermodynamic system ?
(a) Pressure Volume
(c) Temperature (d) Density.

6. When two bodies are in thermal equilibrium with a third body they are also in thermal equilibrium
witheach other. This statement is called
Zeroth law of thermodyamics (b) First law of thermodynamics
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(c) Second law of thermodynamics (d) Kelvin Planck’s law.

7. The value of one bar (in SI units) is equal to
(a) 100 N/m? b) 1000 N/m?
(c)1x10*N/m?2 1 x 105 N/m?2
(e) 1 x 106 N/m?2

8. Absolute zero temperature is taken as
-273°C (b) 273°C
(c) 237°C (d) - 373°C.

Absolute pressure = gauge pressure + atmospheric pressure
Gauge pressure = absolute pressure + atmospheric pressure
(c) Atmospheric pressure = absolute pressure + gauge pressure
(d) Absolute pressure = gauge pressure — atmospheric pressure.

9. Whi@)fthe following is correct ?
(b)

10. The unit of energy in SI units is

(a))Joule () (b) Joule metre (Jm)
) Watt (W) (d) Joule/metre (J/m).
11. One watt is equal to
() 1 Nm/s (b) 1 N/min
c) 10N/s (d) 100 Nm/s
(e) 100 Nm/m.
12. One joule (]) is equal to
(a))1 Nm (b) kNm
(d) 10 Nm/s (d) 10 kNm/s.
13. A series of processes, which take place in a certain order and restore the initial condition, is
known as
a) system (b) process
hermodynamic cycle (d) none of the above.
14. A closed system undergoes the series of quasi-equilibrium processes shown here.
(a) 40 KJ ‘140 kJ
(b) 240 k] (d) 340 kJ i i P
200 _2/—
100—o1
0.1 0.50.7 v{m3)

15. In which region of the property diagram below are liqud-vapor mixture states located?

a) A (b) B
éc (d)D )
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21. Which state on this phase diagram is the critical state?

a) A (b) B P
@C (d)D 0

22. Propane (C3Hg ) is an ideal gas is maintained at 6.39 MPa and 444 K. How much volume does 1 kg

of this gas fill?
a) 8.78 liters (b) 12.3 liters
13.1 liters (d) 15.7 liters
pv=mRT

V=mRT/p=1x(8.314/44)x444/6390=0.0131m* =13.1litre

23.R-134a flows in a pipe at a 302C with a specific volume of 0.04434 m3/kg. The internal energy and

enthalpy of R-134a are 250.83 kJ/kg and 273.0 k] /kg, respectively. The pressure of the refrigerant
is

(@)0.5 MPa (b) 0.4 MPa
(c) 0.3 MPa (d) 0.1 MPa
h=u+pv
_h—u_273-25083

=500kPa=0.5MPa
v 0.04434

Question #2 (32 Marks)

A piston-cylinder device contains 1 kg of water at initial pressure and volume of 2 MP and 0.05
m3, respectively. The fluid is allowed to expand according to a law pV? = constant until the volume
is doubled. The fluid is then cooled at constant pressure until the piston regains its original
position ; heat is then supplied reversibly with the piston firmly locked in position until the
pressure rises to the original value of 2 MPa. Calculate the following:

a) Work and heat for each process. Also, find the temperature at each state. (20 Marks)
b) the net work and heat during these processes (5 Marks)

c) Sketch theses processes on p-v diagram showing pressure, temperature, volume, and
quality lines. (7 Marks)
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