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1. A reversible heat engine, employing an ideal gas with constant specific heats, follows

the following cycle: constant-volume heating from state 1 to state 2, adiabatic
expansion from state 2 to state 3, and a constant-pressure process fromasgtate 3 to
state 1. Show that for this cycle the ratio of net work produced to 1@ bsorbed
is given by

Va/Vi—1
% - (1 - 7) pj?pi_l [16]
. (a) Show that heat is a path function and energy of dai em is conserved.
(b) Discuss control-mass and control volume f @nergy analysis in brief.
[8+38]

(a) Discuss the limitations of firs f thérmodynamics.
(b) Liquid water at 180°C a as an internal energy (on an arbitrary
scale) of 762.0 kJ/k volume of 1.128 em?/g.

i. What is its e

ii. The brought to the vapor state at 300°C and 1,500 kPa, where
y is 2,784.4 kJ /kg and its specific volume is 169.7 cm?/g.

al U and A H for the process.
[6+10]
. A cylinder” closed at both ends contains a free piston, on one side of which is

nitrogen and other side air. The initial pressure and volume of each being 1.03 bar
and 0.5 m? respectively. Both the piston and cylinder are perfectly insulated. In
the cylinder on the air side of the piston there is an electric heater which is used
to heat the air. Heat is added to the air in this manner until the volume occupied
by the nitrogen is 0.3 m?. The initial temperature of each gas is 50°C. Determine

(a) the final temperature of air and

(b) the heat supplied to air.

Assume Cp for air as 1.005 and R for air as 0.287 kj / kg K and v = 1.4 for
nitrogen. Also draw the PV diagram. [16]

. One mole of an ideal gas is compressed isothermally but irreversibly at 127(°C)

from 1x10°N/m? to 10x 105 N/m? by a piston in a cylinder. The heat removed from
the gas during compression flows to a heat reservoir at 27(°C'). The actual work
required is 20 percent greater than the reversible work for the same compression.
Calculate the entropy change of the gas, the entropy change of the heat reservoir,
and AS;ral- [16]
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6. (a) What is the physical significance of two constants that appear in the Vander
Waals equation of state? Explain.

(b) A 1.2 m? vessel contains 3.1 kg of steam at a pressure of 450 kPa. Find the
temperature of steam using

i. the steam tables
ii. the Vander Waals equation.

[8+8]

7. (a) Define and explain the term temperature. Further, compare the various tem-
perature scales.

(b) Define work and heat in thermodynamic sense and bring out

between them.
8. (a) By means of a schematic diagram, explain the Ligde Eiqu ctigi® process

(b) Explain the operation of the Claude liquefact means of a neat

é&&
&
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1. (a) Define and explain the term temperature. Further, compare the various tem-
perature scales.

(b) Define work and heat in thermodynamic sense and bring out tk parison
between them.

2. A cylinder closed at both ends contains a free piston, side, of which is
nitrogen and other side air. The initial pressure and v of e eing 1.03 bar
p

and 0.5 m? respectively. Both the piston and cylin ctly insulated. In
the cylinder on the air side of the piston there trc heater which is used
to heat the air. Heat is added to the air in\thig manner until the volume occupied

by the nitrogen is 0.3 m?. The initi p each gas is 50°C. Determine
(a) the final temperature of aif an
(b) the heat supplied tgsair.
Assume Cp for ai 005 and R for air as 0.287 kj / kg K and v = 1.4 for

nitrogen. Ad6o draw thefPV diagram. [16]
3. One molgsdf am id is compressed isothermally but irreversibly at 127(°C)
from 1%10° ¢/ 10x 10°N/m? by a piston in a cylinder. The heat removed from
ring compression flows to a heat reservoir at 27(°C'). The actual work
0 percent greater than the reversible work for the same compression.

Calculate the entropy change of the gas, the entropy change of the heat reservoir,
and ASiorqr- [16]

4. (a) Show that heat is a path function and energy of an isolated system is conserved.
(b) Discuss control-mass and control volume methods of energy analysis in brief.
[8+-8]

5. (a) Discuss the limitations of first law of thermodynamics.

(b) Liquid water at 180°C and 1,002.7 kPa has an internal energy (on an arbitrary
scale) of 762.0 kJ/kg and a specific volume of 1.128 cm?/g.

i. What is its enthalpy?

ii. The water is brought to the vapor state at 300°C and 1,500 kPa, where
its internal energy is 2,784.4 kJ /kg and its specific volume is 169.7 cm?/g.
Calculate AU and A H for the process.

[6+10]
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6. A reversible heat engine, employing an ideal gas with constant specific heats, follows
the following cycle: constant-volume heating from state 1 to state 2, adiabatic
expansion from state 2 to state 3, and a constant-pressure process from state 3 to
state 1. Show that for this cycle the ratio of net work produced to heat absorbed

is given by
Va/Vi—
o =0-7 szpl—i [16]

7. (a) By means of a schematic diagram, explain the Linde liquefaction process
(

b) Explain the operation of the Claude liquefaction cycle by means of a neat
sketch [8+8]

8. (a) What is the physical significance of two constants that appea Vander
Waals equation of state? Explain.

(b) A 1.2 m? vessel contains 3.1 kg of steam at a pressu @a. Find the
temperature of steam using
i. the steam tables &
ii. the Vander Waals equation.
V [8+8]
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1. (a) What is the physical significance of two constants that appear in the Vander
Waals equation of state? Explain.

(b) A 1.2 m? vessel contains 3.1 kg of steam at a pressure of 450 ind the
temperature of steam using

i. the steam tables
ii. the Vander Waals equation.

[8+8]

2. (a) By means of a schematic diagram, explain the T 1quefaction process
(b) Explain the operation of the Claude ction cycle by means of a neat
sketch [8+8]

3. (a) Define and explain the temperature. Further, compare the various tem-
perature scales.
(b) Define work hermodynamic sense and bring out the comparison
between t [8+-8]
4. (a) Di itations of first law of thermodynamics.
(b) Li até® at 180°C and 1,002.7 kPa has an internal energy (on an arbitrary
scalé@)of 762.0 kJ/kg and a specific volume of 1.128 cm?/g.

i. What is its enthalpy?

ii. The water is brought to the vapor state at 300°C and 1,500 kPa, where
its internal energy is 2,784.4 kJ /kg and its specific volume is 169.7 cm?/g.
Calculate AU and A H for the process.

[6-+10]

5. A cylinder closed at both ends contains a free piston, on one side of which is
nitrogen and other side air. The initial pressure and volume of each being 1.03 bar
and 0.5 m? respectively. Both the piston and cylinder are perfectly insulated. In
the cylinder on the air side of the piston there is an electric heater which is used
to heat the air. Heat is added to the air in this manner until the volume occupied
by the nitrogen is 0.3 m?. The initial temperature of each gas is 50°C". Determine

(a) the final temperature of air and

(b) the heat supplied to air.

Assume Cp for air as 1.005 and R for air as 0.287 kj / kg K and v = 1.4 for
nitrogen. Also draw the PV diagram. [16]
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6. One mole of an ideal gas is compressed isothermally but irreversibly at 127(°C')
from 1x10°N/m? to 10x 10° N/m? by a piston in a cylinder. The heat removed from
the gas during compression flows to a heat reservoir at 27(°C'). The actual work
required is 20 percent greater than the reversible work for the same compression.
Calculate the entropy change of the gas, the entropy change of the heat reservoir,
and ASjorqr- [16]

7. A reversible heat engine, employing an ideal gas with constant specific heats, follows
the following cycle: constant-volume heating from state 1 to state 2, adiabatic
expansion from state 2 to state 3, and a constant-pressure process from state 3 to
state 1. Show that for this cycle the ratio of net work produced to heat absorbed

is given by
Va/Vi—1
0 (1 - 7) Pz;Pi—l 16

Q
8. (a) Show that heat is a path function and energy of an isolated s conserved.
(

b) Discuss control-mass and control volume n& analysis in brief.
[8+8]
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1. (a) Show that heat is a path function and energy of an isolated system is conserved.

(b) Discuss control-mass and control volume methods of energy analysis in brief.
[8-+8]

2. (a) Define and explain the term temperature. Further, compafe t ious tem-
perature scales.
(b) Define work and heat in thermodynamic sense @an g o the comparison
between them. [8+8]

3. (a) By means of a schematic diagram, ex the, Linde liquefaction process

@

(b) Explain the operation of the le efaction cycle by means of a neat

sketch [8+8]
4. (a) Discuss the limitatiems of fitst law of thermodynamics.
(b) Liquid water at 1362 1,002.7 kPa has an internal energy (on an arbitrary
scale) of 76 a specific volume of 1.128 cm?/g.

alpy?

el is brought to the vapor state at 300°C and 1,500 kPa, where
s internal energy is 2,784.4 kJ/kg and its specific volume is 169.7 cm? /g.
lculate AU and A H for the process.

[6+10]

5. A reversible heat engine, employing an ideal gas with constant specific heats, follows
the following cycle: constant-volume heating from state 1 to state 2, adiabatic
expansion from state 2 to state 3, and a constant-pressure process from state 3 to
state 1. Show that for this cycle the ratio of net work produced to heat absorbed
is given by

W= (1-7) ghp=t [16]

6. One mole of an ideal gas is compressed isothermally but irreversibly at 127(°C)
from 1x10°N/m? to 10x 10°N/m? by a piston in a cylinder. The heat removed from
the gas during compression flows to a heat reservoir at 27(°C). The actual work
required is 20 percent greater than the reversible work for the same compression.
Calculate the entropy change of the gas, the entropy change of the heat reservoir,
and AS;rar- [16]
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7. A cylinder closed at both ends contains a free piston, on one side of which is
nitrogen and other side air. The initial pressure and volume of each being 1.03 bar
and 0.5 m? respectively. Both the piston and cylinder are perfectly insulated. In
the cylinder on the air side of the piston there is an electric heater which is used
to heat the air. Heat is added to the air in this manner until the volume occupied
by the nitrogen is 0.3 m?. The initial temperature of each gas is 50°C". Determine

(a) the final temperature of air and

(b) the heat supplied to air.

Assume Cp for air as 1.005 and R for air as 0.287 kj / kg K and v = 1.4 for
nitrogen. Also draw the PV diagram. [16]

8. (a) What is the physical significance of two constants that a r nder
Waals equation of state? Explain.

(b) A 1.2 m? vessel contains 3.1 kg of steam at a pregsure of a. Find the
temperature of steam using
i. the steam tables
ii. the Vander Waals equation. V
é * Xk *

[8+8]
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