





Directions for the following two (02) items :
Read the following information and answer the
two items that follow :

A four-cylinder diesel engine of 4-stroke type has
stroke to bore-stroke ratio as 1.2 and the cylinder
diameter is 12 cm. Based on the indicator card,
the area of 30 ¢cm? and length as half of stroke is
given. The indicator spring constant is given as

20 x 103 kN/m?2 and engine is running at 2000 rpm.
8. What is the mean effective pressure of the

engine ?

@ 2:33x10° N/m2

(b) 4-33 x 10° N/m2

© 6-33x10° N/m2

(d) 833 x10° N/m?2
9.  What is the indicated power for one cylinder ?
(a) 226kW
(b) 384 kW
() 412kW
(d) 54-5kW
A double-acting reciprocating pump has
indicator diagram with area 40 em? and
length 8 cm. The bore diameter and stroke of
the pump are 15 cm and 20 e¢m respectively.
The pump motor runs at 100 rpm and the
indicator = spring constant 1is given as
1:5 x 108 Pa/m. What is the power required to
drive a double acting reciprocating pump ?

10.

(a) 33-45kW
(b) 44-36 kW
(e) 6635 kW
(d) 8836 kW

Directions for the following two (02) items :

Read the following information and answer the
two items that follow :

For the atmospheric air at room temperature of
30°C and relative humidity of 60%, the saturation
pressure at 30°C is given as 0-0425 bar.

11. What is the partial pressure of air ?
(a) 0-4255 bar
(b) 0-6755 bar
(¢) 0-7895 bar
(d) 0-9875 bar
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12. What is the humidity ratio ?
(a) 0-1606 kg/kg of dry air
(b) 0-01606 kg/kg of dry air
(¢)  0-2606 kg/kg of dry air
(d 002606 kg/kg of dry air

Directions for the following two (02) items :

Read the following information and answer the
two items that follow : '

A Pelton turbine is driven by two jets, generating
4.0 MW at 375 rev/min. The effective head at the

| nozzles is 200 m of water and the nozzle velocity

coefficient, KNy = 0:98. The axes of the jets are
tangent to a circle 1.5 m in diameter. The relative .
velocity of the flow across the buckets is decreased
by 15 percent and the water is deflected through an
angle of 150° neglecting bearing and windage
losses.

13. What is the Jet speed ratio ?
(a) 0-2798
(b) 0-4798
(¢) 06798
(d) 0-8798
14. What is the runner efficiency of the Pelton
turbine ? '
(a) 62:55%
(b) 76-46%
(c) 8666%
(d) 9246%
15. The following data refers to an axial flow
COmpressor :
B1 = 60° turning angle = 30°, degree of

reaction 50%, speed 36000 rpm, mean
diameter = 140 mm, inlet pressure = 2 bar
and inlet temperature = 57°C. What is the
blade mean speed ?

(a) 140-36 m/s

(b) 263-89 m/s

(c) 313-85m/s

(d) 413-85m/s

(3-A)






22. A reactien turbine has mean blade speed of

180 m/s, blade speed to steam velocity ratio of |

0-8, outlet angles of fixed and moving blades
as 30° and 35°, specific volume at outlet of
fixed blade as 0-5 m3 and at moving blade
outlet as 0-6 m3, Areas at exit of fixed blade
and moving blades are same. Consider the
efficiency of blades as 90% when considered as
nozzles and K2 = 0-88, where K is blade
velocity coefficient. What is the axial velocity
component at the inlet ?

" (a) " 92-5m/s
(b) ' 985 m/s
() 101-2m/s
@ _112-5 m/s

Directions for the following two (02) items :

Read the following information and.answer the
two items that follow : .

In a surface condenser operating with steam
turbine, the vacuum near inlet of air pump is 69 cm
of Hg when barometer reading is 76 cm of Hg.
Temperature at inlet of vacuum pump is 30°C. Air
leakage occurs at the rate of 60 kg/hr. (Take 1 cm of-
Hg = 1333:22 Pa) '

28. What is the absolute pressure at inlet to air
pump ?
(a) 4-33kPa
(b) 5-33kPa
(¢ 6-33kPa
(d) 9-33kPa
24. What is the partial pressure of air if|
saturation 'pressure at 30°C is taken as
4.246 kPa ?
(a) 3-08kPa
(b) 4-08kPa
(c) 5.08 kPa
(d) 6-08KkPa
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27.

Directions for the following two (02) items :

Read the following information and answer the
two items that follow :*

A simple Rankine cycle works between the boiler
pressure of 3 MPa and condenser pressure of 4 kPa.
The steam is dry saturated before the throttling in
the turbine. From the steam tables at 3. MPa
(30 bar) and saturated vapour condition, take
enthalpy of steam entering into turbine as
2802-3 kd/kg and enthalpy of steam leaving the
turbine as 1862-04 kJ/kg. Consider pump work as
3 kJ/kg.

25. :What is the work ratio ?
(a) 0677
(b) 0799
() 0845
@ 0997
26. What is the specific steam consumption ?
(a) 2-83kg/kWh
(b) 3-83kg/kWh
(© 483kgkWh '
d) -5-83 kg/kWh
In a power plant, the efficiencies of the

electric turbine (mechanical),
boiler, cycle and the overall p!ant are 0-97,
0.95, 0-92, 0-42 and 0-33 respectively. What
percentage of the total electricity generated is
consumed in running the auxiliaries ? '

generator,

(a) 3-56%
(b) 467%
() 567%
d 732%

(5-A)












47.
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Waves are created by the progressive transfer
of energy from the wind as it blows over the
surface of the water. Once created, waves can
travel large distances without much reduction

in energy. The energy in a wave is
(a) directly proportional to the height

(b) directly proportional to the height
squared

(¢) indirectly proportional to the height

(d) indirectly proportional to the height
squared

A fuel cell converts chemical energy of a fuel

into electricity

(a) indirectly, with conversion from fuel —
heat — electricity

(b) directly,
combustion cycle

with no intermediate

(c) directly, with conversion from fuel —
heat — work — electricity

(d) indirectly, with conversion from fuel —
work — electricity

The efficiency of conversion from chemical

energy to electricity by a fuel c_ell may
(a) theoretically be 100%

(b) practically be 50%

(¢) theoretically be 50%

(d) practicaily be 75%

49.

50.

51.

(9-A)

A spherical water drop of 1 mm in diameter
splits up in air into 64 smaller drops of equal
size. The surface tension coefficient of water
in air = 0-073 N/m. What is the work required
in splitting up the drop ?

(@ 012x10°J
®) 0386x10°J
© 069x10°J

\Y
d 089x107°J

What is the intensity of pressure in the ocean
at a depth of 1500 m, assuming salt water is
incompressible with a specific weight of
10050 N/m3 ?

(a) 15.08 MN/mZ2 gauge
(b) 2508 MN/m? gauge
(¢) 32-06 MN/mZ2 gauge

(d) 42-06 MN/m?2 gauge

Oil of specific gravity 0-800 acts on a vertical
triangular area whose apex is in the oil
surface. The triangle is isosceles 3 m high and
4 m wide. A vertical rectangular area 2 m
high is attached to the 4 m base of the
triangle and is acted upon by water. What is
the magnitude of the resultant hydrostatic
force on the entire area ? (Consider
acceleration due to gravity as 9-81 m/s2)

(a) 184 kN
(b) 361kN
() 421kN
(d 520kN






58. What is the wall shear stress for completely
laminar flow ?
(a) 0-101 N/m2
(b)  1-201 N/m?
(¢) 2-301 N/m?2
(d 3401 N/m?

59. A hollow cylinder of 0-6 m diameter, open at
the top, contains some liquid and spins about
its vertical axis, préducing a forced vortex
motion. What is the height of the vessel so
that the liquid just reaches the top of the
vessel and beﬁns to uncover the base at
100 rpm ? (Consider acceleration . due to
gravity as 9-81 m/s2)

(a) 3203m
(b) 2:303m
(¢) 1.403m
(d 0503 m

60 The velocity of air at the outer edge of a
tornado, where the pressure is 750 mm of Hg
and diameter 30 meters, is 12 m/s. Consider
the density of air to be constant and equal to
1.2 kg/m3 (specific gravity of mercury = 13-6).
What is the velocity of air at a radius -of
2 meters from its axis ?

(a) 60m/s
(b) 70 m/s
(c) 80m/s
d 90ms
MNGY-D-MCH

61.

62.

63.

(11-A)

In the cylinder of an air motor, the
compressed air has a specific internal energy
of 420 kJ/kg at the beginning of the expansion
and a specific internal energy of 200 kJ/kg
after expansion. What is the heat flow to or
from the cylinder when the work done by the
air during the expansion is 100 kJ/kg ?

(@) -120kJ/kg
(b) + 200 kJ/kg
() -80kJkg

(d) +100kJ/kg

In the turbine of a gas turbine unit the gases
flow through the turbine at 17 kg/s and the
power developed by the turbine is 14000 kW.
The specific enthalpies of the gases at inlet
and outlet are 1200 kJ/kg and 360 kJ/kg
respectively, and the velocities of the gases at
inlet and outlet 60 m/s and 150 m/s
respectively, What is the rate at which heat is
rejected from the turbine ?

(a) -89-5kW
(b) 962kW
(© -1215kW
d) 1193kW

A certain perfect gas of mass 0-01 kg occupies
a volume of 0-003 m3 at a pressure of 7 bar
and a temperature of 131°C. The gas is
allowed to expand until the pressure is 1 bar
and the final volume is 0-02 m3. What is the
molar mass of the gas ? (Take universal gas

constant as 8314-5 J/K. kmol)
(a) 8 kg/kmol

(b) 10 kg/kmol

(¢) 12 kg/kmol

(d) 16 kg/kmol






70. Water at the rate of 68 kg/min is heated from
35 to 75°C by oil having a specific heat of
1.9 kd/kg °C. The fluids are used in a counter
flow double-pipe heat exchanger, and the oil
enters the exchanger at 110°C and leaves at
75°C. The overall heat-transfer coefficient is
320 W/m2 °C. What is the total heat transfer ?
(Take specific heat of water as 4180 J/kg.K)
(a) 783kW
(b) 1895 kW
() 241-3kW
(d) 280-6 kW

71. What is the specific volume of steam
at 17672kPa and 712K considering
it as a perfect gas ? (Take critical pressure =.
22-09 MPa, critical temperature = 647.3 K,
Ryteam = 0-4615 kd/kg K)
(a) 0-0186 m3/kg
(b) 0-0986 m3/kg
(¢) 0-2146 m3/kg
(d) 0-3146 md/kg

72. Which type of gas power cycle has limitation
of iscchoric heat addition and rejection in
piston cylinder arrangement ?
(a) Carnot cycle
(b) Otto cycle
(c) Diesel cycle
(d) Dual cycle
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78.

74.

75.

(13-A)

Consider the following statements regarding
slip and twinning in imperfection in solids :

1. In slip, orientations of the crystal above
and below the slip plane will change
drastically after deformation, but
twinning .results in an orientation
difference across the twin plane.

2. Slip occurs in discrete multiples of
atomic spacing, but in twinning, the
atom movements are much less than an
atomic distance.

3. Twins can be formed within a time as
short as a few microseconds, while for
slip there is a delay time of several
milliseconds before a slip band is
formed. :

Which of the above statements are correct ?
(a) 1and 2 only '

(b) 2 and 3 only

(¢) 1and3only

(d 1,2and3

Which of the following materials are used for
turbine blades in an aircraft engine ?

(a) Nickel-based super alloys

(b) Magnesium-Zinc super alloys
(¢) Copper-Nickel super alloys
(d)  Copper-Tungsten super alloys

Which of the following steels are used for

- propeller hubs, welded steel propeller blades,

engine bolts and nuts, coil springs and valve
springs ?

(a) Chrome-Vanadium steels

_ (b) Nickel-Chrome steels

(¢) Molybdenum-Nickel steels

(d) Vanadium-Nickel steels



-76. What is the interplanar spacing when an
X-ray beam of wavelength 1.54 A is directed
towards the crystal at an angle of 30° to the
atomic plane ?

(a 1544
(b) 3.08A
(0 462A
@ 6164

77. Which of the following is/are main ingredients

of Portland cement ?

(a) Sodium silicate only »

(b) Tri-calcium phosphate only

(¢) Bi-calcium phosphate only

(d) Dicalcium silicate and Tri-calcium
silicate

78. What is the fraction of Proeutectoid ferrite in

018 percent steel assuming that eutectoid
reaction takes place at 0-8 percent carbon ?
(a) 03
(b) 05
() 08
@ 09

79. Oxidation ioss on the copper surface is
0-05 mm in 15 h. How much will be the loss in
225h?

(a) 0194 mm
(b) 0394 mm
(¢) 0594 mm
(d 0794 mm
MNGY-D-MCH

80.

8t.

82.

(14-A)

What is the thermal shock resistance R of a
steel body with

a=12x1075°C, K = 80 WmK,
oy = 650 N/mm2, E, = 200,000 N/mm?2 ?

(where o is the coefficient of thermal
expansion, K is thermal conductivity, o is

the ultimate tensile strength of the material,
E; is the Young’s modulus of the material in

tension)

(a) 10549 x 10 W/m
(b) 21-667 x 10° W/m
(©) 32856 x 10° W/m
(d 41.256 x 10° W/m

Which one of the following stainless steels is
used in automobile exhaust components,
valves and combustion chamber ?

(a) Ferritic stainless steel

(b) Martensitic stainless steel
() Austenitic stainless steel
(d) Invar steel

Consider the following statements regarding

super alloys for high temperature

applications :

1. In iron-nickel super alloys, the
composition is 15 percent Cr,

20 — 40 percent Ni, remainder is iron, and
the two alloys, discalloy and incoloy are
nickel-based alloys.

2. Vitallium is a vanadium-based super
alloy.

3. Nickel-based alloys
creep-resistant alloys.

are best

Which of the above statements are correct ?
(a) 1and2only

(b) 2 and 3 only

(c) 1land3only

d 1,2and3









99.

100.

101.

102.

In static load analysis, the difference between
a dynamic loading situation and a static one
o .

(a)
(b)
(c)
d

the presence or absence of accelerations
the presence or absence of velocities
the presence or absence of moments

the presence or absence of external
forces

For dynamic loading, we need to modify the

theoretical stress-concentration factor to

obtain a fatigue stress-concentration factor

based on

(a) the factor of safety of the material to
obtain a fatigue stress-concentration
factor

the nominal stress to obtain a fatigue
stress-concentration factor

the stress-concentration factor for
nominal stress to obtain a fatigue
stress-concentration factor

®)

(0

(d) the notch sensitivity of the material to
obtain a fatigue stress-concentration
factor

For the failure of ductile materials under

static loading, which of the failure theories is
more accurate ?

(a) The maximum normal-stress theory

(b) The maximum normal-strain theory

(¢) The distortion-energy theory

(d) The total strain-energy theory

Baéed on the maximum shear-stress theory, it

can be predicted that the relation between the
shear yield strength (S;,) and tensile yield

strength (S,) of a ductile material is given by

(a) Sy, =0338;
() Sy=058S,
() 8;,=058,
(d) Sy, =066S,
MNGY-D-MCH

1030

lM.

106.

(17-A)

Consider the following parameters involved in
the rating of clutches and brakes :

required to accelerate
decelerate the system

1. Torque or

2. Time required to accomplish the speed
change

3. The cycling rate is the number of on/off
cycles per unit time

Which of the above parameters are applicable
for the rating of clutches and brakes ?

(a) 1and2only
(b) 1and3only
(¢) 2and3only
(d 1,2and3

An annular plate-type brake has the area of
the friction surface of 20 in2 and the frictional
power absorbed about 2 hp. The wear rating is

() 0-1hp/in?
(b)  0-2 hp/in?
() 0.3 hp/in2
(d 0-4 hp/in2

A set of three bolts is to be used to provide a
clamping force of 4000 N between two
components of a machine. If the allowable

stress is 800 N/mm2, what is the required
tensile stress area (A,) for the bolt ?

(a) 02 mm2
(b) 0-5 mm?2
(¢ 5mm?

(d 20 mm?2


















139.

140.

141.

MNGY-D-MCH

A Surveyor’s steel tape 30 m long has a
cross-section of 15 mm x 0-75 mm. With this,
line AB is measured as 150 m. If the force
applied during measurement is 120 N more
than the force applied at the time of
calibration, what is the elongation ? (Take
modulus of elasticity for steel as 200 kN/mm?2)

(a)
(b)
()
d

+ 4400 mm
3:375 mm
2:125 mm

1.600 mm

Which one of the following is defined as the
ratio of shearing stress to shearing strain
within elastic limit ?

(a) " Shear modulus
(b)
(©

d)

Poisson’s ratio
Modulus of rigidity
Young’s modulus

The extension of a bar uniformly tapering
from a diameter of (d + a) to (d — a) in a length
L is calculated by treating it as a bar of
uniform cross-section of average diameter d.
What is the percentage error ?

142,

143.

144.

(23-A)

What is the torque, if a shaft of 200 mm
diameter can transmit safely and the shear
stress is not to exceed 50 N/mm? ?

(a) 7854 N-m

(b) 78-54 kN-m

(¢ 15245 kN-m

(d 15245 N-m

For the design of a thin cylindrical shell, if f,

is allowable tensile stress for the material of
the shell, thickness t of the cylindrical shell of
a diameter d and internal pressure p, then the
criterion for the thickness is

(a t= %
® t> 2‘dTa
© ts %
@ t> %
Consider the following assumptions for

Lame’s problem of stress distribution in the
thick shells :

1. The material | of the shell is
heterogeneous and isotropic.
2, Plane sections of the cylinder,

perpendicular to the longitudinal axis,
remain plane under the pressure.

3. The material of the shell is
homogeneous and isotropic.

Which of the above statements is/are correct ?

(a) 1lonly
(b) 3only
(¢) 2and3only
(d) 1land2only
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