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1. SI unit of absolute viscosity is N.s/m2. Which of the following is true about this
unit ?
(1) 1N.s/m? = 10 poise (2) 10 N.s/m?.= 1 poise
(3) 1 N.s/m? = 10 stokes (4) 10 N.s/m? =1 stoke

2. The vertical distance between HGL (Hydraulic Grade Level) and TEL (Total Energy

Level) is
2 2 .
1 - @ @ £ @ 2
g 2g , pg p
3. Which among the following is true for continuum concept in fluid mechanics ?
(1) The properties of matter are considered as continuous function of space
variables. '

(2) The properties of matter are discrete functions of time.
(3) Both (1) and (2) above '
(4) None of the above

4. Normal acceleration in fluid flow situation exists only when
(1) the flow is unsteady.
(2) the flow is two-dimensional.
(3) the streamlines are straight and parallel.
(4) the streamlines are curved.

5. Which of the following equations hold true for Pascal’s law ?

(1) P =P =2P; (2) P,=P =P,
(3) P =P, =2P, (4) None of the above

6. On account of which of the following does the boundary layer exist ?
(1) Surface tension (2) Gravitational effect
(3) Viscosity of fluid (4) None of the above

7. Printer’s ink is an example of .
(1) Newtonian fluid (2) Non-Newtonian fluid
(3) Thixotropic substance (4) Elastic solid

8. The maximum velocity in a circular pipe when the flow is laminar, occurs at
(1) the top of the pipe (2) the bottom of the pipe
(3) the centre of the pipe (4) None of the above
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9. In which of the following measuring devices is Bernoulli’s equation used ?
(1) Venturimeter : (2) Orificemeter
(3) Pitot tube (4)  All of the above
10. Streamlines, pathlines and streaklines are identical when
(1) the flow is uniform
(2) the flow is steady
(8) the flow velocities do not change steadily with time
(4) the ﬂowﬂ is neither steady nor uniform
11.  Which of the following expressions represents the energy boundary layer thickness ?
& bl
w fzli_x)y () 1-%q
ol T |V o
0 0
8
@ |2 (1 - E) dy (4) Al of the above
U U
0
12, Under which of the following conditions is the closure of the valve considered rapid ?
(Given L : Length of pipe, C : Velocity of pressure wave produced due to water
hammer)
. . 2L
(1)  The duration of valve closure is greater than s
(2) The duration of valve closure is less than %
. X 2L
(3) The duration of valve closure is less than <
(4) None of the above
13.  When a body is immersed in a fluid, partially or completely, the force of buoyancy is

equal to

(1) the weight of the body.

(2) the weight of the fluid displaced by the body.

(3) the weight of the volume of the fluid equal to the volume of body.

(4) None of the above
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14. Consider the statement : _
A simple pitot tube can be used to measure the following quantities :
a. Static head b. Datum head
¢. Dynamic head d. Friction head
e. Total head
Answer options : _
(1) a, Db, d are correct (2) a,c,e are correct
(3) b, ¢, d are correct (4) b, ¢, e are correct
15. The specific speed of an impulse turbine with one nozzle is 4. If the same turbine is
operated with two nozzles, what is the specific speed ?
(1) 443 (@ 442 (3) b5 (4) 55
16.  Which of the following is an example of free vortex flow ?
(1) A whirlpool in a river
(2) Flow of liquid in centrifugal pump casing
(3) Flow of liquid through a hole provided at the bottom of a container
(4) All of the above . :
~17.  Arrange the Pelton turbine, Francis turbine and Kaplan turbine in the ascending
order of their specific speeds.
(1) Pelton turbine, Francis turbine, Kaplan turbine
(2) Kaplan turbine, Francis turbine, Pelton turbine
(3) Francis turbine, Kaplan turbine, Pelton turbine
(4) Pelton turbine, Kaplan turbine, Francis turbine
'8.  Which of the following is an example of phenomenon of surface tension ?
(1) Raindrops (2) Rise of sap in a tree
(3) Break up of liquid jets (4) All of the above
19. Which of the following is true for Kaplan turbine ?
(1) Itis a low head and low discharge turbine
(2) It is a low head and high discharge turbine
(3) It is a high head and high discharge turbine
(4) All of the above
20. Which of the following factors determine the friction factor for turbulent flow in a

rough pipe ?

(1) Mach number and relative roughness
(2) Froude number and mach number

(3) Reynold number and relative roughness
(4) Froude number and relative roughness
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21.  Due to larger intermolecular spacmg and random molecular motion, the thermal
conductivity of gases is generally that of the solids.
(1) smaller than (2) larger than
(3) equal to {4) None of the above
22.  Critical radius of insulation for a cylindrical body is given by
(1) k/2h ‘ (2) k/h
(3) 2k/h (4) None of the above
23. law states that the amount of heat transfer due to conduction is
proportional to the cross-sectional area and temperature gradient.
(1) Stefan-Boltzmann’s (2) Newton’s
(3) Fourier’s (4) Kirchhoff’s
24, Which of the following dimensionless number has a significant role in forced
convection ?
(1) Prandtl number (2) Péclet number
(3) Mach number (4) Reynolds number
25.  Stored thermal and mechanical energy is given by relation where
PE = Potential Energy, KE = Kinetic Energy and IE = Internal Energy.
(1) PE +KE-IE (2) PE +KE +IE
(3) PE-KE +1IE (4) None of the above
26.  Which of the following statements is incorrect ?
(1) Emissivity of metallic surfaces is generally small.
{2) Emissivity of conductors decreases with increasing temperature.
(3) The presence of oxide layers may significantly increase the emissivity of
metallic surfaces.
(4) All of the above
27. is the conversion from mechanical to thermal energy associated with
viscous forces acting in a fluid.
(1) Viscosity (2) Viscometer
(3) Viscous dissipation (4) Densometer
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Which of the following is true for opaque surfaces ?
(1) a+p+t=1 (2) p+1=1
B3 oa+r=1 4y oa+p=1

29.

statement states that it is impossible for any system to operate in a
thermodynamic cycle and deliver a net amount of work to its surroundings while

receiving energy by heat transfer from a single reservoir.
(1) Kelvin-Planck (2) Clausius
(3) Dittus Boelter (4) Clapeyron

30.

Fick’s first law of diffusion is related with

(1) diffusion flux and diffusivity

(9) diffusion flux, diffusivity and concentration

(3) diffusion flux, diffusivity and concentration with respect to position
(4) None of the above

31.

In Newton’s law of cooling, heat transfer is given by
Q=hA(T,-Tp.
Here # is heat transfer coefficient.

(1) average (2) local (3) global (4) None of the above

32.

The unit of mass diffusivity is .

(1) cm%sec (2) kg/m-sec (8) N-m/sec? {(4) All of the above

33.

The ratio of buoyancy forces to the viscous forces in the velocity boundary layer is
called .

(1) Grashof number (2) Reynolds number

(3) Bond number (4) Eckert number

34.

For a specified inlet temperature and given heat load and same HE surface area,
which of the following is true ?

1) (LMTD} > (LMTD)

counter flow parallel flow
(2) (LMTD)counter flow < (LMTD)parallel flow
(3)  (LMTD) gunter flow = TMTD) o atiel flow

(4) None of the above
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35.  The ratio of the heat conduction rate to the thermal energy storage in a solid is
called
(1) Biot number {2) Bond number
(3> Fourier number (4) Eckert number
36. The compact heat exchangers are characterized by area density () as prescribed
below
(1) B =400 m%/m3 for liquids and B = 700 m%/m? for gases
(2) B 2400 m%m3 for gases and B > 700 m%/m?3 for liquids
(3) P <400 m?m? for liquids
(4) PB<700 m%md for gases
37. is a property that determines the fraction of the incident radiation
reflected by a surface.
(1) Absorptivity (2) Reflectivity
(3) Refractivity : (4) Emissivity
38.  Which of the following represents the continuity equation for steady flow of an
incompressible fluid ?
0 ou  ov  ow
1 e a - a - a 2 —_ —_ + _ =
(1) ax(pv)abc (2) 8X+8y =
(3) Both (1) and (2) (4) None of the above
39. The rate at which radiation is incident upon a surface per unit area is called
(1) Radiosity (2) Irradiation
(3) Emissive power (4) Refraction
40, Convective mass transfer occurs due to

(1) Random motion of molecules

(2) Transport of a substance by bulk flow
(3) Both(1)and (2)

(4) None of the above
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The coefficient of performance of refrigeration is defined as

W, ' Q.
M) Bp=m @ By=
QL Wir,l

W,
—Q'L— (4) BR = —m“f_
Q, -W. Qp + Wy,

(3) BR =

42,

Coefficient of Performance of Reversed Carnot cycle operating between Ty and Ty, is
given by the formula

TH - TL (2) TH
Ty Ty - Ty,

I A

Ta - TL

(1)

(3 (4) None of the above

43.

Consider the following statements :

StatementI: In an air refrigerator the heat carried by air is in the form of
sensible heat only.

Statement II:  Therefore, mass of air circulation required is more than other
refrigerant used systems. :

Statement III : Therefore, mass of air circulation required is less than other
refrigerant used systems.

Select the correct answer from the following :
(1) Statement I and Statement II are correct
(2) Statement II and Statement III are correct
(3) Statement I and Statement III are correct

(4) Only Statement I is correct

.44,

The viscosity of refrigerant used in refrigeration is required to be
(1) Medium "(2) Low
(3) High (4) None of the above

45.

The purpose of condenser is to condense the gas coming out from exit of
(1) Evaporator (2) Turbine .
(3) Compressor (4) Throttle
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46. Liquid entry to refrigerant compressor is avoided due to
(1) Chances of scoring of piston and cylinder assembly only
(2) Washing away of lubricant only
{3) Both (1) and (2) together
(4) Leakage problem
47,  For comfort in winter season, air conditioning requires
(1) Cooling and humidification (2) Cooling and dehumidification
(3) Heating and humidification (4) Heating and dehumidification
48. The arrangement of 3 temperature values of wet bulb, dry bulb and dew point
temperature in decreasing order will be
(1) Dew point temperature, dry bulb temperature, wet bulb temperature.
(2) Dry bulb temperature, wet bulb temperature, dew point temperature.
(3) Dry bulb temperature, dew point temperature, wet bulb temperature.
(4) None of the above ’
49.  The performance of cooling and heating coil will be better with
(1) Higher bypass factor of both coils
(2} Lower bypass factor of both coils
(3) Cooling coil with high bypass factor and heating coil with low bypass factor
(4) None of the above
50.  What are the methods used for air conditioning duct design ?
(1) Equal friction /pressure drop method
(2)  Velocity reduction method
(3} Static regain method
(4) All of the above
51. During adiabatic saturation process on unsaturatedair ___ remains constant.
(1) Dry bulb temperature . {2) Relative humidity
(3) Wet bulb temperature (4) None of the above
52. If t; and ty be dry bulb temperature of air entering and leaving the cooling coil and

t3 is average surface temperature of cooling coil, then the bypass factor of coil is

w 2t @ L=t @ B-h @ -t

tl —ts tz —t3 tz —t3 tl'—t3
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53. The cross-sectional area of one cylinder of an engine multiplied by stroke length is
called
(1) Engine capacity (2) All cylinder volume
(8) Swept volume (4) Clearance volume
54. For the same size, the actual power produced by a two-stroke engine as compared to
a four-stroke engine is
(1) 2 times (2) 1-3 times
(3} the same {4) None of the above
55. If Otto cycle and Diesel cycle are working under same maximum pressure and
temperature, which of the following statements is correct ?
(1) Heat rejected by both cycles is same.
(2) Heat supplied to Diesel cycle is more than that of the Otto cycle.
(3) Diesel cycle is more efficient than Otto cycle.
(4) All of the above
56. In which engine is dissociation effect more pronounced ?
(1) SIengine
(2) CI engine
(3) Both SI and CI engine
(4) None of the above -
57. Find the matching pairs for reducing the detonation of SI engine.

a. Spark timing I. Weak

b. Humidity o II. Retard
c. Distance of flame travel III. Increase
d. Air-fuel ratio IV. Reduce

Answer options :

a b c d
(1) 1 Im 1 I
2y 1II v 111 I
3y II I v 111
4y IV 1 I 1I
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58.  The relationship between octane number and cetane number is
104 - ON 104 - CN
(1) N=z ———— 2 N="——"
375 @ 375
104 - ON 104 — CN
8) CN="—— 4 il
275 4y ON 27E
59.  Thermostat valve in water cooling system starts to open at about
temperature.
(1) 90°C (2) 80°C (3) 100°C (4) 70°C
60. In a typical diesel engine, generally how much amount of heat is going to the cooling'
water ? ‘
(1) 10% (2) 50% (3) T0% (4) 30%
61. Which of the following factors are used for deciding degree of supercharging in
compression ignition engine ?
(1) Thermal load (2) Size of piston
(3) Type of fuel supply system (4) None of the above
62.  The cubic capacity of four-stroke SI engine is 250 cc. The oversquare ratio of engine
is 1-2 and the clearance volume is 30 cc. What is the compression ratio of the
engine ?
(1) 85 2) 9 (3) 103 (40 933
63.  Which of the following fuel-air mixture results in less hydrocarbon emission ?
(1} Lean fuel mixture
(2) Rich fuel mixture
(3) Stoichiometric fuel air mixture ,
(4) Fuel air mixture does not have any effect on hydrocarbons
64. For comparison of two types of engine, the correction factor is given by

20

%C0Og9 + %CO + %C
15

%CO9 + %CO + %C

20
%002 + %NOx + %C

20
%HC + %NO_ + %CO,

(1) Correction factor =

(2) Correction factor =

(3) Correction factor =

{4) Correction factor =

FeedT HHTATS! IR / SPACE FOR ROUGH WORK
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65.  Which of the following statements is correct with respect to Regenerative cycle ?
(1) The heat rejected in the condenser is at a higher rate and thus efficiency is
lower.
(2) The heat rejected in the condenser is at a reduced rate and thus efficiency is
higher.
(3) The heat added in the condenser is at a reduced rate and thus efficiency is
higher.
(4)  The heat added in the condenser is at a higher rate and thus efficiency is lower.
66.  The thermal efficiency of Gas Turbine Power Plant can be increased by
(1) Intercooling
(2) Reheating.
(3) Regeneration
(4) All of the above
67. A fluidised bed may be defined as the bed of
(1) solid particles behaving as a gas
(2)  solid particles behaving as a fluid
(3) liquid particles‘behaving as a gas
(4) gas particles behaving as a liquid
68.  The proximate analysis of coal gives
(1) various chemicals like carbon, hydrogen, oxygen and ash.
(2) fuel constituents as percentage by volume of moisture, fixed carbon and ash.
(3) percentage by weight of moisture, volatile matter, fixed carbon and ash.
(4> None of the above
69. In run off river plant, the power generated depends on

(1)  the length of the river.
(2) the depth of the river.
(3) ‘the quantity of water in the river.

(4)  the quantity of flow.
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70. In two-stage gas turbine plant, with intercooling and reheating
(1) both work ratio and thermal efficiency improves.
(2)  work ratio improves but thermal efficiency decreases.
(3) thermal efficiency improves but work ratio decreases.
(4) both work ratio and thermal efficiency decreases.

71.  Due to high negative temperature coefficient, a PWR is in operation and
regulation. _
(1) safe and unstable {2) unsafe but stable
(3) safe and stable (4) unsafe and unstable

72. A Diesel Power Plant is used as
a. Peak load plant
b. Mobile plant
¢.  Standby unit
d. Nursery station
Which one of the above options is/are correct ?

(1) aandb
(2) bandc
(3) a,bandc

(4) All of the above

73. The part load efficiency for which cycle of Gas Turbine Power Plant is observed to be
the best ?
(1) Open cycle with regenerator
(2) Closed cycle
(3) Semi-closed cycle
(4) Simple open cycle

74. The operation of boiler is similar to an electric transformer in which two
pressures are used to effect an interchange of heat energy.
(1) LaMont
(2) Benson

(3) Loeffler
(4) Schmidt — Hartmann
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75.  In case of solar concentrators, if the length 1m and width 1m reflector is in the form
of trough with parabolic cross-section, the solar radiation will be focused along a
(1) Point
(2) Vertex point
(3} Line
(4) None of the above
76.  In paraboloid dish collector, to achieve high , it is required to build a
point focusing collector.
(1) Concentration Ratio (CR)
(2) Temperature
(3) Concentration Ratios and temperature
(4) Radiation
77.  In upper convective zone, non-convective zone and storage zone of solar pond the
salinity
(1) is same throughout
(2) decreases from upper zone to storage zone
(3) increases from upper zone to storage zone
(4) is more in upper convective zone only
78.  The rate at which solar energy arrives at the top of the atmosphere is called
(1) Diffuse radiation
(2} Solar constant
(3) Scattering
(4) Beam radiation
79.

In homojunction cells with silicon as base material and manufactured as amorphous
silicon, means it is

(1)  non-crystalline silicon.
(2) polyerystalline silicon.
(3) single crystal silicon.

(4) heterojunction cell.
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80. The maximum rated power capacity of wind turbine is given for a specified rated
wind speed commonly about
(1) 21m/s ' (2) 31mfs
(3) 12m/s (4) 50m/s
81. Wind power produced is proportional to
(1) square of wind velocity
(2) cube root of wind velocity
(3) cube of wind velocity
(4) square root of wind velocity
82.  Theoretically, what is the maximum power extracted by a turbine rotor out of the
total wind energy in the area swept by the rotor ? '
(1) 593% (2) T70-3%
(3) 593% 4 351%
83. For effective installation of a windmill the minimum average wind speed should be
(1) above 7 m/sec
(2) in between 1 m/sec to 3 m/sec
(3) lessthan 5 m/sec
(4) more than 100 m/sec
84, Awind farm ____ generated energ& to the grid but during the no-wind
periods the local requirement of the energy is met from the grid.
(1) imports
(2) “exports

(3) shares half
(4) does not supply
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(1)
(2)
(3)
(4)

Heat and work are properties of the system.

Both heat and work can be stored in the system.
Heat and work are independent of path of process.
None of the above

A 17
85.  Which of the following is the correct statement for all possible processes that a
system in the given surrounding undergoes ?
(1 ds]system <0
(2) ds} surround = 0
(3) (ds] system + ds] surround) =0
4) (dS]system + ds]surround) <0
86. When water is heated at a constant pressure above critical point, then
(1) it forms liquid + vapour two-phase mixture
(2) it forms dry saturated steam
(3) it flashes suddenly into vapour
(4) any of the above is possible
87. All natural processes are carried out
(1) with finite gradient
(2) infinitely slowly
(3) so that all states passed are in equilibrium
(4) All of the above
88.  Which of the following statements is correct for Heat and Work ?

89.  For a reversible process with law PV" = constant, match the following depending on
value of index ‘n’. '

a, n=0 I Isothermal
b. n=e II. Isobaric
c. n=1 III. Isochoric
d n=y IV. Adiabatic
Answer options : :

a b c d
(1) II 1 v 11
(2) II IiI I v
(3) Il I v II
4) 111 11 I v
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90. In an internal combustion engine, during compression stroke the heat rejected to
cooling water is 50 kd/kg and work input is 100 kJ/kg. Calculate the change in
internal energy of the working fluid.

(1) 150 kd/kg (2) 100 kJ/kg

(3) 50kd/kg (4) 175 kJ/kg

91. Work done during isochoric process from state P, V, to final state Py, V, is given as

(1) V(P,—P)) (2) Zero
3y P(Vy,-V)) (4) PV, In(Py/P))
92. The enthalpy of dry saturated steam with the increase in pressure.
(1) increases (2) remains constant
{(3) decreases {4) None of the above

93. - If 1 kg of water is heated from 0°C to 100°C the sensible heat added to it will be

(1) 450 kJ (2) 418kJ
(3) 335kJ (4)  All of the above

94. Which of the following cannot be the ideal reversible process ?
(1) Condensation and boiling of liquids
(2) Frictionless adiabatic expansion
(3) Frictionless isothermal expansion

(4) Mixing of two fluids

95. The Carnot cycle consists of four reversible processes. Which of the following
represents the correct Carnot cycle ?

(1) Reversible isothermal expansion, reversible adiabatic expansion, reversible
isothermal compression, reversible adiabatic compression

(2) Isentropic expansion, isentropic compression, isentropic heat addition,
adiabatic expansion

(3) Constant volume heat addition, adiabatic compression, adiabatic expansion,
heat rejection

(4) Al of the above
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96. A centrifugal pump receives water at atmospheric pressure of 103 kPa and delivers
it at 600 kPa. Neglecting kinetic and potential energy changes, find the work done
on water per unit mass if there is no change in specific volume of water. The specific

~ volume of water is 0-001 m3/kg.

(1) 0497 kJ (2) —0497kJ
(8) -0-523kJ (4) 0523 kJ

97.  According to Avogadro’s hypothesis

(1) the volume of 1 mole of any gas is same as the volume of any other gas when
the gases are at same temperature and pressure.

(2) the weight of one mole of any gas is same as the weight of any other gas.
(3) the volume of 1 kg of gas is same as volume of any other 1 kg of gas.
(4) None of the above

98. In a closed rigid container containing air at atmospheric pressure and 300 k, 100 kJ
of energy is added in the form of heat. What would be the increase in the internal

energy ?

(1) 105kJ
(2) 95kJ
(3) 100kJ
(4) 90kJ

99.  Which of the following is correct for an isolated system ?

(1) dQ=0
(2) dW=0
(3) dE=o0

(4>  All of the above

100. An isentropic process is always

(1) irreversible and adiabatic

(2) reversible and isothermal

(3) frictionless and irreversible

{4) reversible and adiabatic‘ :
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Pick out the correct word to fill in the blank :

Q. No. 201. 1 congratulate you your grand success.
(1) for (2) at
(3) on (4) about
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