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ENGINEEZRING & MANAGEMENT EXAMINATIONS, JUNE - 2006

MECHANICAL SCIENCE
SEMESTER - 2

Thw:: 5 Houra ) ~ Full Marks : 70

GROUP - A ‘
( Multipie Choice Type @Questions } '

1. Circo.e the correct altefnatives for any ten of the following : | 10x1=1C
i) A perpeti:ai r.:otion machine is
a) a tl:}ermodynam&c machine
o) 5 NOoYL: »t:rb«errrxodynamic machine
2) « real rmachine

d)  a hypothetical machine whose operatior: would violate the laws cf
thertuodynamics. : ‘ E__-J

Thericodynamic syStem may be defined as a quantity of matier upon whicu

attention il focused for study if

a) it 1s only bounded by real surface
) the boundary surface is constant in shape and volume
2) it 13 not bounded by «n imaginary surface

d4) 1t is bounded by either real surface or imaginary surface, frrespective ¢f
shape or volume. :

44} The expressicn f Pdv may be applied for obtaining wori of
aj uoi-tow reversible process , " '
) steady flow reversible process "
) steady tlow non-reversible process

d) steady fiow adiabatic reversible process. l:
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iv)  The gas constant ( R ) is equal to the =
| @) sum of twd specific heats b) difference oi' iwo specific hieats %
i proauact of two specific heats d) rione of these. E—.-_]
\2 Cariot cycle operates between the temperature of 1000 K and 500 K. Then tii:
cIficiency of the cycle is :
~a)  50% : b) m&;re thar: 50%
¢) less than 50% ‘ d) - none of these, l::
vi) In c reversible cycle, the entroﬁy of the syste;:ﬁ,
&) lacreases
L) ‘:iccreases
<) does not chaage
aj irst mcrgases then decreases
2} depends on the properties of \k'orking substance, E:_:_'
Cvl) Tha iént hea§ of vaporisation ét cﬂtlcal point s
@l lzss¢ than verc b) greater than zero
<) ~qual td zern d) &!l of these, E:::
viti  Toe work output of theoretical Otto cycle |
fncreasés with increase in compression e*stxo
B! mcreases with increase in pressure ratio
c) i.xu:'r(-.dses witli increase in adiabatic index Y
43 ibﬂowé all of vt‘gese. | E:_
)  Awnicspheric pressure is

a) Cauge Pr. — Absolute Pr. b) Absolute Pr. - Gauge Pr.

¢)  Absclute Pr. - Vacuum Pr. d) Gauge Pr. + Vicuum Pr.
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X} Adiffercaiial manometer is used for measuring the
a) pressure at a point
b}  velocity at a point

¢)  diuereace of pressure at two points

d)  discharge. : | E:‘
xi}  Reynolds number is expressed as
a) p® p V2D
it | p
o YL o VP 1
v v

xii) During the throttling process
&)  inietrer energy does not change
) pressure does not change
c) | entropy does not change

d) entﬁmpy does not change. ‘ b

GROUP ~ B
( Short Answer Type Questions )

=
o

ey

snswer auny three of the followtng questions. 3x5=
2. 1) What is qu.lity of wet steam ?
b) - What is the difference between a refrigerator and a heat pump ?
Es;abush the relaLtionv: COPyp = COPg + 1.. : | | Lot

3. Prove that entropy change for an ideal gas -

2;» L /
J<is=mcuzn{§?~)+mcpln(ﬁ). D 5
J \F, W |

[2981 (09/08) |
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4. A 0025 m?® vessel contains 0-3 kg of steam at 2 MPa. Determine the quality ai

enthalghy of steam. Given t, = 212:2°C, V, = 0:001177 m"/xg, V, = 0:09¢5 m®/kg, L

h, = 9066 kJ/kg, h,, = 18887 ki/kg, S, = 2447 kJ/KgK, S, = 8590 ki/kg K

(@2

Staie and prove Pascal's Law of Pressure at a point of a fluid body.

g i) Stule Newton laws of ﬁscosity.

g

if) A large plate moves with speed v, over a stationary plate on a layer of oil. If tia:

velocity profile is that of a parabola ( as shown in figure-1 ) with ol at the plaies

having the velocity as the plates, what is the shear stress on the iaoviag plite

from the ¢l ? 144
Linear
Y Profile
Yo >
g—,}l a-rf;),‘a;—-————-—-r-Paratohc Proiiie
_;77/-7/

GROUP -C

( Long Answer Type Questioas )
Answer any three of the following questions.

L2
—
(d |

/. a)  Prove that P, =mRT where

P = pressure
V = volume of m mass of gas
1" = taaperature

& = characteristic gas constant.

|22557(08/05) |
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L)

c)
¢ a;
b)
9 a)
)]

‘turbine is 0-42 kg/sec. What is the power output of the turbine in kW ?

]

“Write dowa ihe significance of universal gas consiant { R, ) and prove that

R= —‘%‘— where, M = moleculur weight of the substarice,

When 0-1421 kg of a gzs 1s heated from 27° C to 157° C and it 1s observed that
the gas requires 202 kg of heat at constant pressure and 142 kJ of heat at
constant veluuie. Find e adiabatic characteristic of gas constant and moiecular

weight of the gas. ‘ 4+2:4+5

What s a steady flow process ? Write the steady flew energy ejuation for a single

steam eniering and a slugie steam leaving a coutrol volume w:.d explain the

varfous teitns In it. Caiculaie work done from SFEE for turbine,

4 turbine operates uader steady flow condition and receiving steam at the

following conditions :

Fressure 1-2 MPa, Temperature - 188° C, Enthalphy 2785 kJ/kg,

velocity 333 m/sec and elevation 3 m.

Steam leaves tiie turbine i the following state :

P = 20 kPa, V = 100 in/sec, enthalphy - 2512 kJ/kg and heat lost {o the
surroundlog at the rate = (29 kJ/sec and the rate of steam flow through the
2+3+2+8
Lerive an exXpression for continuity equation for a three dimensiohal steady
incompressible ilow. |

A jet of waier from a 25 uuu diameter nozzle is directed vestically wovards,
assuming that jet rematis steady and neglecting any less of energy. What vill be
ti.e diameter ai a point 4.5 m above nozzle, if the velocity witih whick: jet isaves

the neozzic is 12 m/sec 7

Jotof
Water ™™

Dia =25 mm A

Nozzle

[22871 (C877€7]
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c) Tha Velocit}' vector for a 2D incompressible flow fiell s

.2 :

foge X 4 Y A . . ! e e

Vo i+ =7 State whether the flow s conduavous
(xa-&y?) (x2+y)j : \

discontinuous, 548 .0

10. a)  Draw the nature of p-v and T-s plots of a Rankine cycle ( with saturated sweom © o

- turbine inlet 3,

%) A lump of steel of mass 15 kg at 557° C is dvopped in 120 kg of ot at u5° 2. 5.
specific heats of steel and oll are 0-5 kJ/kg-K and 3-5 kJ/kg-k respectives:,
Crlculate the entropy change of the steel, oil and the universe.

¢y Two bedles each of equal mass m and heat capacity C are of teppersiu ¢
Tyeud T, (T, » ?!‘i_g} respectively. The first body is used as a gource of rever 3.

augice and the second as the sink. Show that the muximum work obtainzhis

e 2 % g
from such an wrragementis m, = (T} - |fiy) R
Ehe &) Peorve that

ot oy Y-
a { F 5
Fiy ! ‘f;‘
&y A7

b)  Wiat is cyclic neat engine ? Find the efficiency of heat engine in terms of sourc:

constant in adiabatic process and oo TToo

aed sink temperacure,

Wiich change is more effective to increase the efficiericy of the engine.

5434+ 1 +3

]

al  Davlvs so eapression of actual discharge through a venturimeter tube,
b} Wriite Bernoulli's cuuation and describe the various terms in it.
Wit are the assumptions involved in dertvation of Bernoulli's equatioh ?

20708,
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c) i the figure, the fluid flowing in (W,,-lz N/ ms] and the manometric fluid is

Merian: Red oil ( specific gravity = 0-827 ). Assumklg' uo loss, compute the flow

10 e dia. | }
i - ] | —*—’ : 'r,
: {1 y i
! |

rate.

) !
)16mdh
\____.j__._..:i. M L ?
| i dem -

[Assuming ¥, <« 13
H+{3+2)+5

13, a) D'raw the rheoiogical curve for a class of Newtonian and non-Newtonian fluid.

D) . State aud prove hydrostatic law of fluid. What is the stagnailon pressure at a

point in a iduid low ?

c) Detertaine the pressure diffzrence between points A and B. Specific gravitizs of

Lenzene, kerosené and alr are 0-88, 0-82 and 12 x 10 respecitvely,

N
<A i
J 2Em:

R St
9 cm
b
-
Benzene : .l.w
Matouy et L B3+3+2+7

END
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