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1. Water Is discherged from a tank 4. A noszle at the end of an A0 mm hosepipe

maintained at s constant head of 5m procluces a jet 40 mm in diameter.
above the exit of a atraight pipe 100 m When it is discharging the water
long and 15cm in diameter. [f the 1200 Lpm, the force on the joint at the
Iriction cocfficicnt for the pipe is 001, base of the nozsle will be
the rate of flow will be nearly

fa) 180 N
i) 004 m? fs

fh) 200 W
B 005 mP s

fo; 220 N
fel 006 m® /s

(] 240 N

fdi 007 m® /s

B. A vertical walter pipe, 1°5 m long, tapera

2. A plate weighing 150N and measuring EIT;'E‘- 75 “":“ diameter at the bottom to

(b mx (B m just alidez down an mT '?“f”'f"“’r at the top and 1‘-'-'11*:_
inclined plane over an oil film of 1-2 mm rate af flow is 50 Lfs upwards.

thickness for an inclination of 30" and tha 1wEm“2’r': at the bottom end IL“
velocity of 0-2 m/a. Then the viscosity of 150 kN/m™, the pressure at the top will
the oil used ig be nearly
f} 3 N s/m? fa} 1952 kN/m?
it 04 Naim? B 1914 kN/m?
fef (5 N a/m? fel 1876 kN/m®
fdl @7 Ns/m® fdj 1838 kN/m?
3. A apherical balleon of 1'5 m diameter is &. The stream function for a flow feld is

completely immersed in  water arndl
chained to the bottom. If the chain has
a tension of 10 kN, the weight of the
balleon will be nearly

wo=3x3y+ 2+ 6y, The velocty al a
point P for position vector r =i+ 27 - 3k
al time ¢ =2 will be

fa) @11 kN faj 1H-12f
b 822 kN (bl 21-12j
) 644 kN fc) 19i+22F
fdf 733 kKN ol 2Li+227
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7. In a laminar flow through pipe, the point
of maximum inatability exists at a
distanee of g from the wall which is

fa) 2 of pipe radius R
fi] 3!_ of pipe radius &
el Jﬁ of pipe radius B

fd 13- of pipe radius B

B. Q-ai=—£# for & turbulent fow
dx dy
significa

o) conaervation of bulk momentam
tranaport

b} imcrease b w' in x-direction
followed by inercase in v* in
negative y-direction

fej  turbulence iz anisotropic

jef)  turbulence ie isotropic

g, A fow fleld satisfying v.¥=0 as the
continuity eguation represents edways

fe) & steady compressible flow
fhl an incompressible flow

f¢/ an unateady and incompressible
flerar

jd) an unsteady and compressible fow
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10. An cil of vigcosity B poise flows between
twro parallel fixed plates, which are kept
at s distance of 30 mm apart.  the
drop of pressure for a length of 1 m is
0-3 % 10% N/m? and widih of the plates
fa 500 mm, the tate of oil fow between
the plates will be

f@) 42x107° m?/s
fb) 54%107% m* /s
fe) BHx107 m? /s

fd) 78107 m /s

11. In case of tranamission of hydraulic
power by a pipeline to & turbine in a
hydroelectrie power  station, the
maximum power iransmission eficiency
through the pipeline is

f@) TE%
fh)  ET%
fol  S54%

fd) 4%

12. A pipe, having a length 200 m and
200 mm diameter wath friction factor
0015, is 1o he replaced by a 400 mm
diameter pipe of friction factor D012 to
ponvey the same guantity of flow. The
equivalent length of the new pipe for the
same head loss will be

fap 8300 m
(B} 8240 m
fcj 8110 m

fdi  BOOOD m

[ B.T.C



13. Certain guantitics cannot e located on
the groph by a point bul are given by
the arca undet the curve correaponding

16, A diesel engine has a compresslon ratio
of 14 and cutofl takes place at 6% of the
atroke, The air standard efficiency will

te the process. Thesc gquantities in be
concepls of thermodynamics are called
CE fa)  T45%

frz)  ayelic functone

Ml B0-3%
(b peint functons /
ol path functions fol  B2-5%

i) real fancti
! il {d) 44-5%

14. When 25 kg of water at 95 °C s mixed
with 35 kg of water at 35°C, the
pressure being taken as constant at
surrotinding  temperature of 15 °C,
and Cp of water is 42 kJ/kg K, the
decrsase in available energry duc to
mixing will be nearly

17. A gus mixture consists of 3 kg of 05, S ke
of Ny and 12kg of CH,. The masa
fraction and mole fraction of Oy are

fa) 025 and 0125

2T
! S (Bl 15 and Q092
(Bl 2TTE dod
fo) 2E1-8 kI fol 025 and G092
(di 28T k)

jed) 0-15 and (-125

15. A frictionless piston cylinder device
cantaing 5 kg of steam at 400 kPa and
200 "C, The heat is now lransferred to
the steam unril the temperature reaches

18, An insulated pipe of 50 mm outside
diameter with £=0-8 is laid in a roam

250 °C. If the piston is not attached to
a shafl, ils mass iz constant, and
by twking the wvalues of specific
volume v as 0-53434 m? kg and Ly BE

(-59520 m* /kg, the work done by the
steam durlhg this process is

fa) 1217 ke
B 1375 kI
fel 1533 kJ
fd) 1891 kJ

VBY-E-MCH /504

at 30 °C, Il the surface temperature Is
250 *C and the convective heal transfer
coefficient ia 10 W/m* K, the total heat

loas per unit length of the pipe will bhe
fa)  B9S6 W/im
{b] 8188 W/m
(o) 7864 W/m

i) 7422 Wim



19. A wire of Smm diameter at a

temperature of 60 °C is to be insulated
by a material having £ =0 174 W/m K,
The heat (ransfer coefficient on the
outside b, = B W fm*® ¥ oand ambicnt

temperaturs Ty = 25°C. The maxbnum
thickness of insulation for maximum
heat loss will be

fal 15725 mm

il 1650 mm

fel 17-7H mm

fi) 185-25 frim

20. In liuid metals, thermeal boundary layer

develops much faster than velocity
houndary layer duac to

Jap lower value of Nussell number
(Bf  higher value of Prandtl number
fei  lower value of Prandtl number

id)  higher walue of Musselt number

21. The temperature of a body of arca 0-1 m?

ie Q00 K. The wavelenpth for maximiim
monocheomatic emizaive power will be
nearly

fa) &3

(B 372 it

fep 41 pm

jdj 50 wm
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22, Consider the following statcments

For the laminar condeonsation on &
vertical plate, the Mus=aelt theory says
thiet

1. imerta force in the filtn is negligible
comparad 1o vigcosity and weight

2, heat flow iz mainky by conduction
through the liguid film, convection
in ligpuadel @il as well as in vapour is
neglected

3. wvelocity of vapour is wvery high

Which: of the sbove statements are
cotrect?

fal 1, 2 and 3

{1 and 2 only
fel 1 and 3 only
fid) @ and 3 only

23. In transition boiling, heat flux decreases

dure to which of the following?

1. Low walue of filtm heat fransfer
cocfficient at the surface during
100 ¢ ta 120 °C surface
tempermlune

2. Major portion of healer sutrface ia
covered by vapour film which has
smaller thermal conductivity as
compared to Lguid

3. Mucleate boiling ocoura very fast

Select the correct answer using the code
givenn below,

fral 1 only
{bi 2 only
fef 3 only
fdl 1,2 and 3

| P.T.O



24. A hemispherical furnace of radius 10 m

has a roof temperature of 1) = 800 K and
emissivity £ = (- & The fat floor of the
furmace has a temperature T, = 600K
and emissivity £, = 0+ 5 The view factor
#5q from surface 1 to 2 will be

fre) 03 bl 04

fel D5 fel) 06

25, Cansider the following statements ;

Combustion chamber is

1. the wolume between TDC and BDC
during the combustionn process

2. the space enclosed between the
upper part of the cylinder and the
iop of the piston during the
combustion process

2. the zpace cnclosed between TDO
and the top of the piston during the
combustion process

Which of the above atatements ia/are
correct?

fa) 1 only

b} 2 only

fof 3 only

et} 1,2 and 3

26. A d-stroke diesel engine has length of

20 em and diameter of 16 cm. The
engine is producing power of 25 EW
when it is running at 2500 r.pom. The
mean effective pressure of the engine
will be nearly

fe) 532 bar b 4342 bar

foi 376 bar dl 298 har

27. A d-atroke, G-cylinder pas engine with a

stroke volume of 1-75 lides develops
2625 KW at 506 r.pm. and the MEF i=

600 kN m 2. The number of misfires per
mirite per cylinder will be

fay 3 b4

e o fd) 6
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28. Which onc of the following compressors

will be used in vapour compression
refrigeratar for plants up to 100 tonnes

capaciiy?

e} Eeciprocating compressor
(B Eotary compressor

(ol Centrifugal compressor
(d) Double-acting compressor

29, A cold storage is to be maintained at

=5 "C while the surroundings sre at
35 °C. The heat lecakage from the
surrocundings into the cold storage iz
cstimated to be 29 KW, The actual COP
of the refrigeration plant used is érﬁ
that of an ideal plant working between
the same temperatures. The power
required to dove the plant will be

fap 13 KW

{14 BW

fel 15 &EW

fedf 18 kW

30, Consider the following stalements |

A expansion device in o refrigeration

system

1. reducea the pressure from the
condenszer to the evaporator

2. regulates the fow of the refrigerant
to the evaporator depending on the
load

2. iz essentlally a restriction offering
resistince to [low

Which of the sbove atatements are

correct?

fia} 1 .and & only

fbl 1 and 3 only

ol 2 and 3 only

fell 1, 2 and 3



31. A reversed Carnot engine is used for
heating @ bullding It esupplics
210%10% kdjfhr of heat to the building
at 20 *C. The outslde air is at -5 "C. The
heat taken from the outside will be

nearly

fo) 192 %10% kJ/hr
fh} 188x% 107 ki/hr
fol 184 %10% ki/hr

il 180« 107 kifhe

32, In an Electrolux refrigerator, A thermo.
siphon bubble pump is used to lift the

ja) weak agqua  eclution  from
generator to the separator

b} weal agua solution from
separator to the abeorber

fe] atrong =aqua solution [rom
generator to the separator

fe} strong sgua solhition from
generator to the evaporator

the

thue

the

83. The enthalpy of molat air with normel

notations is ghven by

faj h={1.005+1 BEW}t+2500W
(b h=1 BEWt+ 25000

fop  h=1-005W¢

jd) = {1-88+1-005W]t + 2500W

VEY-5-MCH/S0A

34, If the relative humidity of atmospheric air

iz 10024, then the wet-bulb temperaturs
will be

fa) more than dry-bulb temperaturs
iBl  equal to dew-paint temperature
fol egual to dey-bulb temperatare
id)] less than dry-bulbh temperature

35. During an air-conditioning of a plant, the

room senaible heat load is 40 KW ansd
toorm  latent heat load is 10 kKW,
ventilation air ia 25% of supply air. At
full load, the room scnsible heat factor
will be

fof 9 B o8
e} o7 fdl 06

36. A 2-stroke wil engine has bore of 20 cm,

atroloe 30 cm, speed 350 tpom., Lm.ep
275 kN/m?2, nect brake load 610N,
dismeter of brake drum 1m, oil
consumption 425 kgfhr, calorific value
of fuel 44 x 10° kJ /kg, The indicated
thermal efficicncy will be

fm) 29-1% B 31-3%

fc] 33-5% (df 35T

37. The hydraulic efflciency of a turbine is

the ratio of

faj mechanical energy in the outpot
ghaft at coupling and hydrodynamic
enerpy available from the fhid

(b mechanical energy supplied by the
rotor and hydroedynamic enengy
available from the fluid

el usefial hydredymamic energy in the
fluid at final discharge and

mechanical energy supplied to the
rotor

fdf  useful hydrodynamic energy in the
fluid at final discharge and
mechanical energy supplied to the
shaflt and coupling

|E.T.O.



38. Congider the following statements

regarding compounding  in ateam
turlines :

1. In impulaes turbine, steam pressure
remains conatant between enda of
the maving blades,

2. Inreaction turbine, steam presgurs
drops from inlst to outlet of the
Lalacle,

3. Im weloclty compounding, partial
expansion of atearn takes place in
the mozzie and further expansicn
takes place in the rotor blades.

Which of the sbove statemenis are
correcl?

frif 1 and 2 andy
fb) 1 and 3 anly
fel 2 and 3 anly

fel 1, 2 and 3

39. In a lawn sprinkler, water leaves the jet

with an absolute velocily of 2 m/a and
the sprinkler arms are -1 m in length:
The sprinkler rotates at a speed of
120 r.pan. The utilization factor of this
sprinkler will be nearly

la) 072

b e

foj 056

fd] 049

VOY-5-MCH/f50A

40, Which one of the following atatcments is

correct with respect to axial flow S0%
reactioh turhine?

i) The combined velocity diagram is
symmetrical,

fi} The outlet absolute velocity should
not be  axial  for maximum
utillzation,

fc} Angles of both stator and rotor are
not identical,

{d] Por maximum utilization, the spesd
ratio E = gin? .

¥

41. In axial flow pumps and compressors,

the combined swelocity diagram with
commimon base i@ used to detetmine
change in

fa)  absolute velocity (W, — 1)
(b relative velocity (1, -1 |
fe] tangential velocity {7, —17)
fd} whirl velocity (¥, ¥, |

42. In a steam turbine with steam flow rate

of 1kgfa, iniet welocity of stesm
of OO0 myfa, exit velocity of steam of
150 m/s, enthalpy at inlet af
2900 kl kg, centhalpy at  outlet of
1600 kJ/kg, the power svailable from
the turbine will be nearly

fal 15755 kw
B 14816 kW
fcj 13877 kW

fd) 12038 kW



#3. In an isentropic flow through a nozale, air

flows at the rate of 600 kg/hr, At inlet
to nozzle, the pressure is 2 MPa end the
temperature  is 127 °C. The exit
pregaure. is of 0-5MPa, [ the initial
velooity of wpir iz 300 m/s, the ext
velocity will be

jai B6T7 m/s fhi 776 mja

fof 685 mfs fed) 594 mfs

. In & steam turbine, the nozele angle et
the inlet is 18% The relative velocity is
reduced to the extent of 6% when ateam
flowrs over the mowving blades. The
putput of the turbine s 120 17 /kg flow
of ateam. If the bledes are eguiangular,
the specd ratio and the absolute velocity
of steam  at  inlet for meximum
utilization are nearly

fz) 042 gnd 2302 m/fs
fh] 048 and 230-2 m/s
fol  r42 and 5151 mys
fd] 048 and 5151 m/s

48. An akr COIMPreasor COMpressns

atmospheric air at 01 MPa and 27 °C by
10 times of air inlet pressure. During
compreassion, the heat lost to  the
gurrpunding is estimated to be 5% of
compression  waork.  Air  eoters  the
campresasor with a velocity of 40 m/s
and leaves with 100 mfg, The inlet and
exit cross-sectional areas are 100 em?
and 20 cm® respectively. The
temperature of sir at the exit from the
compressor will be

) 1498 K

) 1574 K

o) 1654 K

fdi 1726 K

VBY-8-MCH/S0A

46. A compressor delivers 4 m® of alr having

a mass of 5 kg, The specific weight and
specific volume of air being delivered
will be nearly

fa) 12:3 Nfm? and 08 m® ke

B 14-6 N/m® and 04 m®/ke

fe} 12-3 N/m® and o4 m? kg

fdf 146 Nfm? and 08 m? fkg

47, In centrifugal compressars, there exists a

lnza of enerpy due to the mizsmatch of
direction of relative welocily of fluid at
inlet with inlet blade angle. This loss is
known as

fal frictional loss

{b}  Incidence loss

fef  elearance loas

{d} lealcage loss

48, A centrifugal compressor developa a

pressure ratio of 5 and air consumption
of 30 kg/s. The inlet temperature ond
presgure are I5°C and 1  bar
reapectively. For an isentropic efficiency
of 85, the power required by Lhe
compressor will be neatly

fa) 5964 kW
b STTE KW
fel 5586 LW

fd) 5397 LW

| B.T.0,



48. The efficiency of superheat Rankine cycle

is higher than that of simple Rankine
cycle hecause

fa) the enthalpy of main steam s
higher for superheat cyele

fb) the mean temperature of heat
addition is higher for superheat
evcle

gl the temperature of steam in the
cotdenser is high

fdi Lhe quslity of steam in  the
condenasr ia low

. In steam power cycle, the process of

TEmOVIng  hon-condensable  gazes s
called

faf scavenging process
bl deaeration procesa
e} exhaust procsas

fdl condensation procesa

8l. The internal irreversibility of Rankine

cycle §s caused by

1. fluid frieclon
2, throttling

3.  mixing

Select the correct answer using the cade
given below,

faj 1 and 2 anly
fb) 1 and 3 anly
fo 2 and 3 only

fdl 1,2 and 3

WEY-5-MCH f S04 10

52, A 1 g sample of fuel iz burned in a8 bomhb

calorimeter containing 1-2 leg of water at
an initial temperature of 25 °C. After the
reaction, the final temperature of the
water is 332 °C. The heal capacity of
the calorimeter is 837 J/°C, The specific
heat of water iz 418 J/°C. The heat
released by the fuel will be nearly

fe) 36 kl/g
fb] 43 kJig
g} 48 kIfg
fdl 54 kl/e

53. A boiler i3 having a chimney of 35m

height, The draught produced in terms
of water column is 20 mm. The
temperature of fue pas inside the
chimney is 365°C and that of air
outside the chimney is 32 °C. The mass
of pir vsed will be nearly

fal 10:3 kg/kg of fuel
fbl 125 kg/kg of fuel
fe) 147 kg/kg of fuel
(d) 169 kgfkg of fuel

B4. A 2 kg of steam occupving 0-3 m? at

15 bar is expanded according to the law
pe'? = constant to A pressure  oof
1:5 bar. The work done during the
expansion will be

fa) G029 kJ
fb) G067 kJ
o) 6125 k]

fd) 618:3 le]



855. Which of the fullowing atatemends is/are

COETEct
baoilers?

1. Itis e heat exchanger in which heat
is transformed to the saturated
sheam to increase its temperature,

regarding  superheater  in

It raises the overall cfficizncy.

it reduoes rurhine internal

efficiency.
Select the correct answer using the code
piver: Delow.
jaf 1 and 2
Bl 1 and- 3
fzl 2 amnd 3
fdl 1 only

56. Water wopour at 90 kPa and 150 °C

enters o subsonic diffuser with a
welocity of 150 mfs and leaves the
diffuser at 190 kPa with a velocily of
55 s, and during the process,
1'5 kJ/kg of heat is lost to the
surrounding. For water vapoar, ©p, I3
21 Wdfkg K. The final temperature of
waier vapour will be

fa) 154 °C (b} 15& °C

fel 162 *C id) 166 °C

BT, A steam turhine I8 supplied with steam

at a pressure of 20 bar gauge, After
cxpansion i the steam tarbine, the
steamn passes [0 condenssy Which i3
maihtained at a vacuum of 250 mm of
mercury by means of pumps. The inlet
and exhaust steam pressures will be
reaTly

faj 2101 kPa and 68 kPa
By 2430 kPa and 78 kPa
i 2101 kPun and 78 kFa
fedy 2430 kPa and 68 kPa

VEY-3-MCH/S0A
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60. Consider the

E8. In a power plant, the eéficiencics of the

electric  generator, turbine, boiler,
thermodynamic cycle and the owerall
plant are 0-97, 0-95, 092, 042 and 033
respectively. The  total  electricity
penerated for running the auxiliaries
will be nearly

@) 9% ) 5%

fe) 65% fe) T3%

8. A turbine in which steam expends both

in nozzle as well as in blades 15 called ag
fa} impulse reaction turbine

(b} reciprocating steam turbine

fc!  gas turbine

fd} Curtis turbine

following  sfatcments

regarding reaction turbine ;

1. Rlade shape is asrofell type and its
manufeturing ia difficult,

2. N §s suitable for small power.

Leakape losses are less compemed
i friction loases,

Which of the above statements isfare
correct?

fa) 1 only
fh) 2 only
{c) 3 only

fd@ 1,2 and 3

[P.T.0.



61, The solar heat pipe. works an  the
principle of

fii} heating and condensation cyele
fb)  cvapaoration and condensation cyele
f) cooling and condensation cycle

fdi  heating and svaporation cycle

62. A good approsdmation of the measured
golar spectrum iz made by

fap  black-body energy distribution
fb)  Planck’s energy distribution
o) imwerse sguare law

(i) solar constani

63. Which one aof the following rypes of

tracker uses liquid contained in
caniaters that can turn easily into
vapr?

fa)  Actie tracker
[l Pasgive tracker
fol Single-axis tracker

fd}  Altitude-aximuth tracker

&4, Which Lype of flat-plate collector iz used
to heat the awimming pools with plastic
pancl, utilizing solar energy?

faj  Pipe and fin {vpe
i) Full water sandwich type
fef  Thermal trape type

fdl Caorrupaled plate with  selectve
gurface type

VEBY-5-MCH/50A

65. The edge lose U7, in a aolar collector with
respect to edge area A, collector area
A, and back Joss coefficlent U, is

wals) maf3)
o aff) wol)

66. In esolar porous type air heater, the
pressure drop is uaually

fre)  higher than non-porous type
b samc as in non-porous type
fcj  lower than non-porous type

fdl  wero

67. In = drainback solar watcr heating
system
fel  the water in the heat exchanger ia
recycled

(B the water is heated in colleclors
only during times when (here iz
aviilable heat

;] at the collector, the mixture of
water  amd  propylenc-glycol i
heated omd returmed to o solar
slorage tank

(i} therc is an exponsion tank with
cncloaed  pir chamber to  assist
water draining

68. A PV cell is  illuminated with
irrudiance (E) of 1000 W/mZ®. I the
cell is 100 mm = 100 mm in size and
produces 3 A at 05V al the mexdmum
power point, the conversion efficiency

will be
faj 15% B 19%
fe) 23% (el 27%



69. [n a barrage of 300000 m? aren with a
lide height of 3 m, barrapge drain time
af 10 he, denaity of acawater &As
1025  kg/m® and  gravitational
acoccleration aa 98 mf:s-ﬂ. lhe averaps
poswer will be
fo) 377 KW
fh) 381 BW
fe) 388 EW

) 398 kW

T, The platinum nana-coating i3 made on
the anode of the fuel cell o

fz] create lishter and more efficient
fuel ccll membranes

i) make the fuel effective

fe] create bigh thermal conductivity in
the cell

fd] male the fuel cell non-corrosive

T1. Im a fuel cell, electrle current is produced
when

faj hydrogen and oxygen react with
gach other and electrons are freed

(b}  hvdropen. teacts with water and
clectrons are fresd

fc)  oxygen reacts with water and
clectrons are freed

(@] electrona Teact with molecules of
hydrogen and cxygen iz freed

VEY-3-MCH/ 504
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T2, Which one of the following is enitable for

fuel cell electric wehicle [FCEWV)?

fz) Direct methanol fuel cell (DRFC)

bl Alkaline fuel cell [AFC)

fel  Protonn exchange membrane fuel
el (FEMFC)

fd) Solid oxide fuel cell [SOFC

T3. A pull of 100 kN acts on a bar as ahown

in the figure in such a way that it i=s
parallel to the bar axiz end is 10 mm
away from xx

x_HE'_.:'!_'Lt'I:'L._ —_— —T e 4 e Y
i 1}

i
—50 -

The macdmum bending streas produced
itn the bar at xx is nearly

fa}  20:5 Nfmm?
B 188 Nimm®
fe} 163 N/mm?®

fdi 145 N/mm?2

| P.T.0



T4, The frequency of oscillation is
number of eycles per unit
described by the particle, given by the
relation

[
L

1 m
B s
2nr

i) f'“?

() = 20NT
LUK}

75. A particle of mass 1 kg moves in a
atraight line under the influence of a
fores which increases linearly with time
at the rate of 60 MN/s, it being 40N
initially. The paosition of the particle
after a lapse of 5 s, if it started from rest
at the ongin, will be

ff 1250 m
fal 1508 m
fog 1730 m
fef] 2000 m

T6. Railz are laid such that there will be ho
stress in them at 24 °C. I the rails
pre 32 m long with an expansion
allowance of & mm per redl, coefficient of
linear exponsion o = 11x lﬂ_ﬁf"ﬂ ancd
H =205GPa, the stress in the radls at
B0 *C will be nearly

fa) 68 MPa
b} 75 MPa
ot 83 MPa
fd) 90 MPa

VEY-5-MCH/S0A
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TT. The loads acting on a 3 mm dlameter bar
at diffetent points are as shown in the

figure ;
A B ol
10 kY | @'—mm = 5 LY

—2 m—ae T —a —

If £=205GPa, the total elongaton of
the bar will he nearly

fe! 297 mm
B 256 mm
f¢) 215 mm
fei}

174 mm

T8, A hollow circular bar used as a beam has
its outer diameter thelee the ifnside
diameter. It is subjected to a4 maximum
bending moment of 60 MN m. If the
permissible bending stress iz limited to
120 MPa, the inside diameter of the
beam will be
fa) 492 mm
B 534 mm
fgl 576 mm
=0

G1-8 mm

T9. In & beam of T-section, which of the

following parts will take the maximum
shear siress when subjected to traverse
loading?

1, Flange

2, Web

Select the correct answer naing the code
given below.

fay 1 only

fBl 2 only

fe/ Bath 1 and 2

(di Neither 1 nor 2



80. Which of the following statements Is/are

correct?

L. In unitormly disiributed load, the
nature of shear force is linear and
bending moment is parabolic.

2. Inm uniformly varying loed, the
nature of ahear force is linear and
bending mament ie parabolic,

3. Under no loading condition, the
nature of shear force is lnear and
bending moment iz constant,

Solect the correct anawer naing the code
given below,

el 1 and 2

B 1 and 3

fof 2 anly

fcdl 1 only

Bl. The cross-scction of the beam 18 as

shown i the figure :

e 300 uun—!-:L

K 10 mm
f
A00 Tt
R l |10 men
= 2 mm +

=
fe— 200 mm —a|

If the permissible stress is 150 N/mm®,
the bending moment M will be nearly

fal 121 %10 N mm
Bl 142 = 10% N mm
fci 1+64 = 10% M mm
fd} 188 = 10% Nmm

VBY-5-MCH f50A
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82. In a propeller shaft, sometimes apart
from bending and twisting, end thrust
will alzo develop stresses which waoisld
be

faf tensile In nature and uniform over
the cross-secton

(B} compressive in nature and uniform
over the cross-section

fej tensile in nature and non-uniform
aver the croas-section

fdj compressive in nature and noo-
uniform over the cross-sectlon

83. A spherical shell of 12 m  internal
diameter and & mm thickneas iz filled
with water under pressure until vohame
ia incremsed by A00 % 10% mnt. 16
E =204 GPa, Poisson’s ratic v =03,
neglecting radial streasca, the hoop
stress developed In the ahell will be
nearly

fai 43 MPa
fbi 38 MPa
fc}) 33 MPa
(d) 28 MPa

B4, The inner diameter of a cylindrical tank
for liqueficd gas is 250 mm. The gas
pressure is limited to 15 MPa. The tank
ia made of plain corbon steel with
ultimate tensile strength of 340 Nfmm =,
Poisson’s ratio of 0-27 and the factor of
safety of 3, The thickness of the cylinder
wall will be

ol B
(B 50 mm
fc} 40 mm
fd) 30 mm

[ B.T.O.



B5. The structure of sodivm  chloride is 88. An stomic packing factor (APF} for the

considered as BCC unit cell of hard spheres atoma will
e
fir) & body-centered crystal
fa) 063
& simple cubic crystal
B 068
fel twe  interpenetrating FCC sub-
latticea of €17 lons and Na* ions
fel 073
fd} & cubic erystal with Na® and C]”
alternatively at the cubic cormers (df 078
86. Hardenability of steel is assessed by B9, The distinct characteristic of Invar is
fa)]  Charpy impact lest fe) it is magnetic
fbi Roclwell hardness test 5 !
fi it hes low coefficient of thermal
: cxpansion
fel  Jominy end-quench test
e it haa high tensile strength

{d! open-hole test

fdj it ia non-corrosive
87. A metal has lattice parameter of 29 A,
density of V-8Y gfoe, atomic weight of
25835, "I'dm Avogadro’s  number s 50, An alloy produced by adding 1% of tin to
60238 x 107, The number of alums Muntz metal iz called ag
per unic cefl will be nearly
@ 1 jm) o brass
o 2 B Admiralty brass
i) 8 el Maval brass
fdi 16 i Leaded braszs
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91, A sample of glass has a crack of half-

lempth 2 pm. The Young's modulus of
glass iz 70 GN/m? and specific surface
energy iz 1 J,n"mi. The fractures
strength will be

fa) BB MPa
(b &95 MPa
e} 915 MPa

{d] 935 MPa

92. In the Pb-Sn system, the fraction of total

i phaze is 3 times the faction of f
phase at eutsctic temperaturs of 182 *C,
Ph with 19% Bn dissobned in it, Sn with
2:-5% Ph dizsolved in if, and liquid s m
equilibrham. The alloy compositions of
tin (Sn) and lead (Fb} are nearly

fj 286% and T1-4%
(b} 386% and 614%
fe] 48:6% and 51:4%

i 5&6% and 41-4%

63, A cylindrical apecimen of siesl having an

original diameter of 12:B mm is tenaile
tested to fracture and found to have
engineering fracture strength o, of
Aa0 MPa, I its cross-zectional diameter
gt fTecture i 10-T mm, the true atress
at fracture will be

)  B&0 MPa
fhl 45 MPa
ol B30 MPa

fi] 615 MPa

VEY-S-MCH/S0A
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04. An irom container 10 om o 10 cme &t its

bage ia filled to a height of 20 cm with a
corrosive liguid. A current s prodoced
ps @ result of an clectrolytic cell, and
after four weeks, the contwiner has
decreased in weight by 70 g f n=2,
F=96500 C and M =553-84 g/mole,
the current will be

fm) 005 A
b} 010 A
fel 020 A

fdl 040 A

895, A copper pisce originally 305 mm long is

pulled in tension with a atress of
276 MPa, If the deformetion is entirely
elastec and the modulus of elasticity is
110 GPa, the resultant elongation will
he nearly

faj  0-43 mm
i 054 mm
fer  O-65 mm

{di  Q-77 mm

96. The indentation on a atesl sample haa

been tadeen wsing 10 mm tungsten
carbide ball at 300 kgl load. I the
average diameter of the indentation is
25 min, the BHN will be nearly

faj B0
b 100
fel 110

fdl 120

[ P.T.O.



97, Which of the following statements are

correct  with respect to inversion of
mechanismar

1. Itisa method of cbtaining different
mechanisms by fixing  different
links of the same kinematic chain.

2. Itia a method of obtaining different
mechanisms by fixing the same
links of different kinematic chaina.

3. In the procesa of inversion, the
relative motions of the links of the
mechanisma  produced remain

unchanged.

4, In the proceas of inversion, the
relative motions of the links of the
mechanisnis produced will change
accordingiy,

Select the correct answer using the code
givenn below,

fzl 1 and 3
i 1 and 4
for 2 &and 3

) 2 and 4

98. For the follower with atrolke S, following

the cycloidal motion, the radius of the
rolling circle will be

fal Sxan

5|

iy

i)

wl¥

fdf S+2m

VBY-5-MCH/ S04
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9%, A vertical shafr of 100 mm diameter and

1 m length has its upper end fixed at
the top. The other end carries 8 diac of
5000 N and the moduluz of elasticity of
the shaft material is 2= 109 N /mm?.

Meglecting the welght of the shaft, the
frequency of the longitudinal vibrations
will be nearly
faj 2795 He
fb) 2665 Hz
fej 2535 Hz

fd) 2415 Hz

100, The accurale method of finding (he

natural  frequency  of  transverse
vibrations of & aystermn of several loads
attached to some shaft s

frz} Dunkerley method

(b} enerpy method

fg}  Stodaola method

fd] Dunkerley and energy method

101. The speed al which the shaft mins, so

that the deflection of the shaflt from the
axia of rotation becomes  infinite, ia
known as

fa) whipping speed

b damping speed

fel resonant speed

{df gravitational speed



102, Which one of the fllowing ia neot the

correct statement with reapect to the
involute profile toothed gears in mesh?

fej Pressurs angle remaina conatant
from the start till the end of the

cngagement.

(b} The base circle diameter and the
pitch circle diameter of the twao
mating inwohites are propoctional.

fe] When two involutes are in mesh,
the angalar welocity mlio s
proportional to the size of the bage
circles,

fd} The shepe of the involute profile
dependsa only on the dimensions of
the base circle.

103, The centre distance C between two gears,

in terma of base circle radii R, KBy and
the presaure engle dy i8
coad

fal ==
Rl w Eﬁ

R]. + ﬂg
cosd

fb)

o ri1'¢ﬂ5¢
LR:,J

rF:E‘“
1] ILR:J-CDE-I;I
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104. A three-cylinder single-acting engine has

ita cranks at 120°% The turning moment
diagram for each cycle Is a triangle for
the power stroke with a maximum
torgue of 60 N m at 60° after the dead
centre of the correaponding crank.
There is no torgue of the return stroke.
The engine runs at 400 r.pm. The
power devecloped will be

{a] 1745 W

b 1885 W

fol 1935 W

fed) 1995 W

105, A vertical single-cylinder opposed pistion

type engine has reciprocating parts of
mase 2000 kg for the lower piston and
2750 kg for the upper piston. The lower
piston has a stroke of 60 cm and the
engine is in pritnary balance. If the ratio
of the length of connecting rod to crank
lg 4 for the lower piston and B for the
upper piston, and when the crankshaft
apeed is of 135 rpm., the mesimuim
secondary unbalanced force will he

fa} 489355 W

(b 469465 N

fe] 449585 N

(d) 420895 N

| PT.O.



1046, The reciprocating mass 1s balanoed when

primary force s
1. halanced by the mass = cmro® cos8

2. unbalanced by the mass
= cmF s cosh

3. balanced by the maas
={l-denru® cosh

4. unbalanced by the masa
= (1= r:fl-u:rn.vn:unﬂ ez

Select the correct answer using the code
given below.

faj 1 and 3
fhl 2 and 3
feg 1 pmd 4

(d) 2 and 4

107. The active grroacopic larue in gyroscope

about a horfeonlal pds reprezents

fiaf  the torque requircd to cause the
axis of spin to precess in the
vertical plane

) the torgue required to cause the
axis of spin to preceas in the
horizontal plane

fci - the force required to ceuse the axia
of apin to precess in the horizontal
plane

fd)  the force required to cause the axis
of spin to precese in rhe vertical
plans

VEY-5-MCH /S 50A

108. The change in governor height for 8 Watt

governor when speed wvarics from 100
rpm. @ 101 rpm. will be nearly

il 18 mm
Bl 2H mm
(e 34 mm

fdl 43 mm

108. A rectangular strul is 130 mm wide and

120 mim thick, It carriez a load of
180 kN at an ecoentricity of 10 mm in o
plane bisecting the thickness as shown
inn the figure :

—1{15':]1m.m —
&

120 mm
4

1t

e
180 kN

1
[ ]
1
K
]
1
i
[

The taximum intensity of stress in the
gection will be

fa) 14 MPa
{13 MPa
fe) 10 MPa

fdf & MFPa



110. The theory of failure uaed in designing
the ductile materiala in a maost accurate
way s by
1. maximum principal stress theory
2, distortion energy theory
3, maximum strain theorny
Zelect the correct answer using the code
given belowr.
faf 1,2 and 3
Bl 1 only
ie) 2 only
{d} 3 only

111, When & load of 20 kN is graduadly applied
gt 8 perticular point in oa beam, it
produces a meximum bending stress of
20 MPa and a deflection of 10 -mm, Wheat
will be the height from which a load of
5 kM should fall onto the beam &t the
aame point if the maximum bending
slress is 40 MPa®

frr) B0 tmm
fb) 70 mm
fol &0 mm

mm

fd} 50

112, The areas of fatigue failure in a part may
be in the

1. region having slow growth of crack
with e fine fibrous appearance.

2,  region having faster growth of crack
with a fine fibrous appearance,

3, region of sudden fracture with o
COATse Eranular Appearance.

4. region of gradual fracture with a
coarse granular appearance,

VEY-5-MCH/50A

Select the correct answet usitg the code
grren below,

fea)
(b}
fel

(el

2 omnd 3

2 and 4

1 and 4

1 and 3

113. The shock-abeorbing capacity [rezilience)

of bolts can be increascd by

fa)

b

el

fd}

lncreasing the shank diameter
abowe the core diameter of threads

reducing the shank diameter to the
core diameter of threads

decreasing the length of shenk
portion of the bolt

pre-heating of the gshank portlon of
the balt

114. The torque required to tighten the bolt
compriges of the

fef

(i)

)

fei}

torque  required  in overcoming
thread friction only

torgue- reguired i inducing  the
pre-load only

otgue  reguired In overcoming
circumferential hoop stress

torque reguired in owcrocoming
thread friction and inducing the
pre-loand and wslso the torgue
required to overcome collar friction
between the nut and the washer

| P.T.CO.



115. A steel spindle transmdts 4+ kKW at

800 rpm. The angular deflecton
should not exceed 325°/m length of the
spindle. If the modulus of rigidity for the
material of the spindle is 84 GPa, the
diameter of the spindle will be

118. A propeller shaft is required to transmit

45 KW power at 500 r.pom. It ia 8 hollowr
ghaft having inaide diameter 06 thmesa
the outside diameter, It is made of plain
carbon steel and the permissible shear
stress is 84 N/mm?. The inner snd

outer diameters of the shadt are nearly

fa) 46 mm
B 42 fa 217 mm and 359-1 mm
i
B 235 mm and 39-1 mm
fof 3B mm
S % fof 317 mm and 322 mm
I mi

il 23-5 mm and 32-2 mm

118, A taper roller bearing has a dynamic load
capacity of 26 kN, The desired life for
G0% of the bearings i3 8000 hr and the
gpeed iz 300 rpm. The equivalent
radial load that the bearing can carny

119, A bicycle and rider travelling at 12 km fhr
on @ level road have a mass of 105 kg, A
brake iz applied to a rear wheel having
B00 mm diameter. The pressure on the

will be nearky brake is 80 N and the coefMiclent of
. friction is 0-06. The number of tums of

fizf SH34 N the wheel before coming to reet will be

fb) 5645 N f) 483 revolutions

fe} 5436 N bl 426 revolutions

i) 5237 N

fo} 38-3 revolutions

(i 326 revolulions
117. Hollow shafts are strooger than solid
shafts having zame weight because
120. To avoid self-enpppement in cone clubeh,

fa)  the etiffness of hollow shaft i lesa its semi-cone angle iz always kept

than that of solid shaft
{a} smsller than the angle of static
(B the strengrh of hollow shaft is more friction
than that of solid shaft

{bl cgual to the angle of static friction
fel o the matural (reguency of hollow

shaft is less than that of solid shafl fo) preater than the angle of statc
friction
il in hollow shafls, material is ot
spread at large radius fdl  half of the angle of static rodon
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121. 1

n caze of arc welding of steel with &
patential of 20V and current of 200 A,
the travel speed is 5 mm/s and the
cross-seclional  area of the joint i
20 mm?. The heal required for melting
steel may be taken as 10 J/mm? and
heat transfer efficiency ms 0-B3. The
melting efficiency will be nearly

fay  18%

(bl 29%

fc)  36%

[ 42%

122. What is the foree required for 90°

bending of St50 steel of 2 mm thickness
in a V-die, if the die opening is taken as
& times the thickness and the length of
the bent part ia 1 m, ultimate tensile
steength iz 500 MPa and K =1.3372

fir) 16625 kN
fb) 15545 kN
fo) 15465 kN
fdl 143-85 kN

123. A graph is drawn to &  wvertical

magnification of 10000 and horizontal
magnification of 100, and the areas
ehove and below the datum line are as
follows :

Abope

130 1'n1'|.'|:'a 218 |.'|'|1'|'.|'z 170 mmq' 30 rnmi

Hisfoees

2

| KO min” | 60 sun? | 150 mm? 120 mm?

The average roughneas R, for sampling
lepgth of 08 mm will be

fe] 114 um
fB) 110 um
fei 106 pm
fdp 102 pm

VBY-5-MCH /504

124. The radius of arc is measured by allowing

a 20 mm diameter roller to oecillate
toand fro on it and the time for 25
pacillationa i3 noted at 56:25 3. The
radiug of arc will be

fa)] BG5S mm

() B50 mm

fe! 835 mm

fd] B20 mm

125. Which one of the following syatems is

consisting of proceasing  stationa,
rreaterial handling and atorage,
comnpuler conirol system and human
labour?

faj Portable mamdectunng system

fb) Focused integrated system

fe)  Flexible manufacturing system

fd)  Automated integralesl svstem

126. A project initially coste € 5000 and

generates  year-end  cash  ioflows  of
¥1,800, F 1,600, 1,400, ¥F 1,200 and
1,000 reapectively in five years of its
life. If the rate of return iz 10%, the net
prazent walus [NPV) will be

fa) ¥ 300

fbl  ® 450

fel T 400

id) * 350

|E.T.O.



127, What i3 the maode for the f[ollowing 129. An engine iz to be desipned to have &

distriburion? minimum  reliability of 08 and
= minimuim  aveilability of 92 over a
Gross prafit s Peumber of period of 2 x 107 hr. The MTTR is nearly
permentnge of sales Companies
Q-7 14 @] 168 hr
7-14 25
A fa) 174 hr
14-21 an
21-28 72 fcj 183 hr
IE-35 51
352 43 fdl 188 hr
12-13 28
fa] 1955 180, Which one of the following relations with
bl 2140 vaual notations will hold goosd in w
g dynamic vibration absorber svstemn
fe] 2325 under tuned condibonsy?
jd) 2510

fal kykq = mymy

128. Conaider the following data for guality -
acceplance process | (&) Kying =myks

fel kymy =kgymy
M= 10050

= 8O fdl &y +kq =my +my
=2

131. [n uliresonic waves, the frequencies for
non-destructive testing of materialz are
P, =0.92397 in the range of

P =0-01 fncoming lots of qualiny

fa) 0-5 MHz to 10 MHz
The MO0} will be

faj D-93% B 10 MHz to 20 MHz
fbl  D-B4%

A fe) 20 MHz to 30 MHz
oD

) D-E6% fd) 30 MHz to 40 MUz
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132. The Cuaric point

135. In

for most  ferrous

magnetic materials is about
fa) 390 *C
(Bl 540 °C
fej TBO *C
fdf  Ba0 "C

133, Which of the following is one of the basic

units of memory controller in micro-
cantroller?

fa) Mictooede engine
&) Master program counter
foy  Program status word

fdj Slave program cOunter

134. Which one of the following ways will be

adopted to store the program counter
contents?

jm) Lagt-in-Firat-out (LIFO)
i) Firet-in-First-out (FIFO}
fcj  Last-in-Last-out (LILO)

fd] First-in-Last-out [FILO)

ladder logic programming, an
alternative in place of uvaing same
internal relar contact for every rung is
to use

fr] battery-backed relay
fb)  dummy relay
fc) one-ghot operation

(d] master control relay

VBY-S-MCH/B0A
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136. Consider the following statements :

1. The lerm ‘atleniation’ is used to
describe the process of removing o
certain band of frequencies from &
sigrial and permitting others o be
transmitied,

i

The Wheatstone bridgs can be used
to convert a voltage change 1o an
elecirical resistance change.

Which of the above statcments isfare
correot?

fm) 1 only

fb) 2 only

fo) Both 1 and 2
/d) Neither 1 nor 2

137. At dme ( the excitation woltegs o &

reaolver 1s 24 V, The shaft angle is 90°.
The output signals from the resoler Vg
and Vag will be

fai 12 3V and O W
/B 24 WV and 0V
fcf 12 W oamd 12V
fdl 24 ¥ and 12V

138, An actuator having a stem movement at

full travel of 30 mm is mounted with a
control  valve  having an  equal
percentage plug and with minimum flowr
rate of 2 m” /8 and meximum flow rate

of 24 m? /5. When the stem movement
is 10 mm, the flow rate will be

faf 34 m?[s
B 38 mfs
fol 42 m= /s
fd) 46 m" s

[F.T.0.



139, In a raclk and pinion aystem, rack ls an

element mmoving in translational
direction and pinion is a rotary gear.

142, Uaing a robot with | degres of freedom

ard heving 1 sliding joint with a full
range of 1m, if the robot's comtrol

Which one of the following statements is memory has 8 12-bit storage capacity,

COTFEsty the contral resclution for the axis of
j) Translational  acceleration i mation will be

directly proportional to the moment fa) 0236 mm

of inertia af pinlon.
{b) Translational acceleration i fb) 0244 mm

ioversely  proportionsl  to the

moment of inertia of pinion. i e A

f}  Angular acceleration s inversely fd] 0260 mm
propurtional to the torque on
pinion shaft,

143. Azsume that the joint mechaniems at
gerial link manipulators are frictionless,
The joint torgue T required to bear an
arbitrary end point force Fis

fdi Translational welocity is directly
proportional o the moment of
inertia of pinion,

1
140. For the control signal to changs at a rate fal J°F
proportionel to the error signal, the

robotic controller must employ B o
faj integral cantral fod JTF
bl  proportional-plus-integral congrol fdj gVET

) proportional-phis-derivitive control

{di propotlional-plus-integral-plus-

Attt el 144, Rotate the vector o= 5+ 3j+8k by an

angle of 90° about the xsxz. The
rotated vector (Hy would be

141. What iz the minitnum humber of degrees . ) .

af freedom that a robot needa to have in . o
order to locate its end effectors at an a1} 3 i 5
arbitrary point  with an  arbitraty -8 1
arientation in space? L = | 3
fer) 3
M 4 3] [ 57
g -8
el & L | 5
fdi & 1 1
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Directiang :

Each of the six [6) iterns consiste of two
stalementa, onc labelled as ‘Statement (1) and
the ather as ‘Statement (1I)°, You are to examine
thege lwa statements carciully end select the
angwers b these itema vsing the code glven
bedomr

Caode :

faj Both Statement (I} and Statement
(I} are individually true and
Statement {II] iz the correct
explanation of Statement (1)

by Both Statement (I} and Statement
I are individuelly true but
Statement (1] i met the correct
explanation of Statement (I}

fe) Statement (I} is trie but Statement
i1} iz falae

(] Statement {1} is flse but Statement
{If) is tre

145, Statement (1) :
The function of arithmetc logic umnit
{ALLT) in microprocessor is to perform
data menipulation.

Statement [TI) !

The stalus register is whers data for an
input to the arthmetic and logic unat is
temporarily stored.

146, Statement (1)
To use a sensor, we penetally need to
add =ipnal conditioning cirouitry, such
as circuits which amplify and cormert
frum analng to digital, Lo get the sensor
zignal in the right form, take account
of any notn-lingaritica, and callbrate it.

Statement {TI) -

A smart sensor iz integrated with the
regquired buffering and conditioning
pircuitry in o &ingle clement  and
provides functiona beyond that of just
B SCILSOL.
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147. Statcment [I} :
The count-up overflow [OV) bit is 1
when the up-counter increments above
the meximum positive wvaluc.

Statement (11} :
The count-down underflow (LIN] bit iz 1
when the counter decrements below
the minimum negative value.,

148. Slatement [T} :
The multiplexer ia  csaentially  an
electronic  switching  device which
enables wmach of the inputs w be
sampled in turmn.
Sratement (1T} :
A multiplexer Is a circnit that is able to
have inputs of data from a number of
gources and then, by sclecting an
input channcl, gives an output from
juat onc of them.

149, Statement (1) .

The term ‘encoder’ is used for a device
thalt providea an anelog output as &
reeult of angular or  linear
displacement,

Statement ([T}
An increment encoder detects changes
in angular or linear displacement ffom
gome detutn position where as an
phaolute encoder gives the actual
angular or lingar positioo.

150, Statement (I ¢
Proceas condral wvalves are ussd o
control the rate of fluid fow and are
uged where, perhaps, the rate of flow of
a liguid into & tank has to be
conirollad,

Statement (I} :

A eomimon form of poewrnatic achiator
used with process control valvea is the
diaphragm ectuslos,

[ P.T.0.
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