1.6

1.7

1.8

1.9

A steam turbine recalWdt: Eﬁgﬁuéﬁgiw ¥4 hars with an enthalpy of 3000
k1)fkeg and discharges at 1 bar with an enthalpy of 2700 k)% g. The work output s
250 k)/kg. The changes in kinstic and potential energies are negligible. The heat
transfer from the turbine casing to the surroundings iz equal to

(a) 0k3 {b) 50 k3 {c) 150 kI (d) 250 kI

In & vapour compression refrigeration system, hquid to suction heat exdhanger 1=
used to

{a) keep the COP constank
(b} prewent the liguid refrigerant from entering the compressar
() subcool the liquid refrigerant leaving the condensor

(d} subcocl the vapour refrigerant from the evaporator

4 steel steam pipe 10 cm inner diameter and 11 om outer diameter is coversd
with an insulation having a thermal conductivity of 1 WWmk. If the convective
heat transfer coefficient between the surface of insulation and the surrounding air
is B W/m¥, the critical radius of insulation is

(&} 10 em by 11em (e) 12.5 cm (d) 15 &m

Which of the following 1s a pressure tom poundead turbine?
(&)} Parsons (by Curtis {C) Rataau (d) all tha thraea

When tha speed of a centrifugal pump is doubled, the power required to drive the
pump will

(&} increase 8 times (b)Y increase 4 imes
(cy double {d) reman the same

Global warming is caused by
[a] ozone {by carbon dioxide
(c} nitrogen (dy carbon monoxide

Maviar Strokes aguation reprasents the consarvation of
(&) energy (b)Y mass
(c) pressure {dy momentum

In a bi-axial stress problem, the stresses in ® and y directions are

7, =200 MP2 and o, = 100 MFa the maximum prindpal stressin MPa, 1=

[a) 50 {By 100 {e) 1ED (d) 200

providing a piece of information. This is not an official one. This might be used



1.14 The rato of tension n‘ﬁ%éﬁ?g%?'%fﬁnﬁ%égﬁﬁﬁhe slack side in & flat belt drive

+H

(a) proportional to the product of coeffident of friction and lap angle

(b} an exponential function of the product of coeficient of friction and lap angle
[y proporbonal to the lap angle

(d) proportional to the coefficiant of friction

1.15 The natural frequency of an undamped vibrating system 1= 100 radfs. & damper
with a damping factor of 0.8 is introduced into the systam. The frequancy of
vibration of the damped systam, in rad/s, is

(a) &0 {(by 75 {c) 80 (d) 100

1.16 A steal shaft "A° of diameter *d’ and length 'I" is subjected to a torgue “T°. Anohter
shaft 'B' made of aluminium of the same diameter 'd’ and length 0.5 | is alsas
subjected to the same torgue 'T°. The shear modulus of steel is 2.5 times the
shear modulus of aluminium, The shear stress in the steel shaft is 100 MPa, The
shear stress in the aluminium shaff, in MPa, is

(&) 40 by 5O fc) 100 (d) 250

1.17 A 1,5 KW motor is running at. 1440 rev/min, 1t is to be connectad to a stirrer
runming at 36 rev/min. The gearing atranget ent suitable for this application s

(a) differental gear {by helical gear
() spur gear {dy worm gear

1.18 A steel wheel of 600 rmm diam eter rolls on a horizontal steel rail. 1t carries 2 load
of 500 M. The cocefficient of rolling resistance is 0.3 mm. The force in M,
necessary to roll the wheel along the rail is

{4} 0.5 by & fe) 15 (d} 150

1.19, Abrazive matenial ussd in gnnding wheel =alactad for grinding ferrous alloys 1s:
(&) silicon carbide (by diamond
[cy aluminium oxide {d) boron carbide

1.20, Cast steel crankshaft surface is hardened by
(a} mtriding (by normalizing
(cy carburising (dy induction heating

1.21. Disposable pattems are made of

(a) wood (by rubber () ometal {(d) polystyrene

providing a piece of information. This is not an official one. This might be used for


http://www.recruitment.guru/

1.22.

1.23.

1.24,

1.25

2.1

2.2,

providing a piece of information. This is not an official one. This might be used for

Deep hale drilling of ¥l ﬁﬂl‘!’éﬁ%tﬂ'ﬁl‘rﬁﬂ 15 done with EDM by selecting

the tool material as
(a) copper wire (b tungsten wire
(Ch brass wine (dy tungsten carbide

In computer aided drafting practioa, an anc is defined by
(a2} two end points only (by center and radius
(3 radius and one end point {dy twoend paints and centra

In a time study exerace, the time observed for an activity was 54 eeconds. The
operator had a performance ratng of 120, & personzl time allowance of 10% s
given. The standard time for the activity, in seconds, is

(a) 54 {by 608 {c) 72 (d) 58.32

Callular manufacturing is suitable for

(a) asingle product in large volumes

(b} ome-off production of several variebhas

(cy products with similar featuras made in batcheas
(d} large variety of praducts in large volumes.

This questioh cohsists of TWENTY-FIVE sub-questions (2.1 - 2.25) of TWO marks
gach, For each of these sub-questions, four possible alternatives (4, B, © and D)
are given, out of which ONLY ONE 15 worrect, Indicate the correct answer by
darkening the appropnate bubble against the guestion number on the left hand
side of the Objective Response Sheet (ORS). You may use the answer book
provided for any rough work, 1f neaded.

The Laplace ransform of the function sin® 2¢is;

1
—|-=
23 =
@ [z[shm]] L [s%+ 15
o) :
S [52+4] o [.52+4-]

The maximum valus of the directional denvative of the function

¢=2x"+ 3y  +5z%at apoint §1,1,-1 is

{a) 10 by -4 ic) 152 (d} 152
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2.3, fisin[x+y]ﬂkﬂ'yis:
() 0 (b) = © 7 (d) 2

2.4, In a manufacturing plant, the probability of making a defective bolt is 0.1, The
mean and standard dewiation of defective bolts in 2 total of 900 bolts are
respactivaly

{a) 90 and g {by 9 and 20 {c) 81 and g (d] 8 and B1

2.5, In Fig.2.5 if the pressure of gas in bulb A js 50 om Hg wvacuum and
Dy = 76 Cm Hg, the height of column H is equal to

[a) 26 cm
(b} 50 cm J..,
(c) T& cm o
(d} 126 em -

2.6, For a ommpressible fluid, sonic velocity i1z

(a) aproperty of the fluid

1
(b} always given by [rRT]E, where v, R and T arme respectively the ratio of
specific heats, gas constant and temperaturein k
L

(ch always given by [%]2 where p, p and s are respectively pressure, density
5

and entropy,
(d} always greater than the velooty of fluid at any location.

2.7.  When anideal gas with constant specific heats is throttled adiabatically, with
negligible changes in kinetic and potential energies

(@) Ah=D0,AT =0 (hy A =0,AT =0
(cy Ah>0,A5>0 (d)y Ah=-0,48>0
whera b, T and s represent respactively, enthalpy, temperatura and entropy.

2.8,  When atmospheric ar 1= heated at constant pressure, 1tz
(a) humidity ratio dogs not change
(b} relative humidity increases
(c) dew point temperature does not changa
providing a pisce (HF wetbulhtemipesature MEre83senot an official one. This might be used for



2.9,

2.10.

2.11.

W
providing a piece (g]f Fnformation.

Consider air standard B EEEEEEEP%'EFHHﬁ having the same state of air at
the start of compression. If the mazimum pressure in both the oydes s the
same, the compression ratio 'r' and the eficiency 'n’ are related by

(3) Mere # foma (B s = fonea (C) floms * Mowre L) Bom < Wi

air enters a counter-flow heat exchanger at 70°C and leaves at 40°C. Water
anters at 307C and leaves at 50°C, The LMTD in deg. C i=

(a) 5.65 (b} +.43 {c) 19.52 {d) 20.17

& fuel representad by the formula CgHyis used in an I.C. Engine. Given that tha

molacular waight of air is 29 and that 4,76 kmols of air contain 1 kmol of okygen
and 3,76 kmals of nitrogen, the aAir/Fuel ratio by mass is

(a] 11.47 (b} 12.78 {c) 14.79 (d) 19.52

For the following "Matching® exercise, choose the correct ong from among the
alternatives &4, B, C, and D.

Group 1 Group 2

1. Marine Diesel Engine (&) Two stroke enging

2. Alr condiboning (b Four stroke engine

3. Steam Powar Plant () Rotary engine

4, Gas Turbine Power Plant  (d) Cooling and dehumidification

(e Cooling tmower

Ty Brayton cyde

(g Rankine cycle

(hyD-slide valve
by l=c2=f3=g4=g
(dy 1 -a 2-d 3-g 4-f

(a) 1=h 2= 3=f4=Hh
(e 1-e2-f2-g4-8

an automobile of weight W is shown in Fig.2.13. A pull *P* iz applied as shown.
The reaction at the front wheels {locaban &) 15

W Fh
(a) T
W Pb
Y
Ej 2 2a
W Pa
© 2%

1' one. This might be

used
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2.18.

providing a piece

& simply supportad ‘Eﬁé?ﬁrﬁfrﬁgg‘??d—hﬁqylﬁrnugh a bracket, as shown in

Fig.2.14. The maximum bending momeant in the beam s
PI

(EI) 2 - Riz |
Pl af = ; ;l

o L

LM s

(i %+&P | I
A 2

d) ——ap

() ~=-=

In an experiment to find the velocity and acceleration of a parbcular cam rotating
at 10 rad/s, the values of dizplacements and velocities are recordad. The =slope of
displacement curwve at an angle of %' 15 1.5 m/s and the slope of valocity curve at
the samea angle is -0.5 m/s. The welocity and acceleration of the cam at the
instant are respectivaly.

(a) 15 /5 and -5 m/s° (bY 15 m/s and 5 m/s=
[y 1.2 mfs and -0.5 m /5% ¢dy 1.2 m/s and 0.5 m/s?

435 shown in Fig.2.16, a mass of 100 kg 15 held betwaen two springs. The natural
frequency of wibration of the system, in cycles/s, is

1 5

(a) - i) e TR
10 20

() o ) _

The life of a ball bearing at a load of 10 kM 15 8OO0 hours. 1ts life in hours, if the
load i increased to 20 kN, keeping all ather condibons the same, is

(&) 4000 by 2000 {c) LOOO () 500

4 fit 1z specified a= 25 HE/238, The tolerance value for a nominal diametar of 25
mm ir IT2 is 33 microns and fundamental deviabon for the shaft i -40 microns.
The masximum clearance of the fit in microns s

(a) =¥ by 7 (ch 73 (d) 106

& 1.5 mm thick sheat is subject to unequal biaxial stretching and the true strains
in the directions of stretching are 0.05 and 0.09. The final thickness of the sheet
inmm is

[a] 1.414 (kY 1.302 {c) 1,362 (d) 289

nf information. This is not an official one. This might be used for



2.20.

2.21,

2,22,

2.23,

2,24,

2.25.

providing a piece

From an eguilateral tﬁgﬁgﬁﬁFiﬂﬁt@Faﬁégﬂ% squara plate of maximum size
has to be cut. The side of such a square plate 15:
[1+45]s f

fis [2+45)a
— (b) e g (d) [2

&
G2k (e} )

Tha stress-strain behaviour of @ material is shown in Fig.2.21. 1ts resilience and
toughness, in Mm/m?, are respectivaly "

4 4 150
[a) 26=10%76x10 s

(b) 28=10% 4E=10" gn

(cy 14x10%00x10%

Stress (MPa)
=]
(=]

(d) 7ex10% 104x10%

L
(=]

| >
] 0.003 .01z
Sorain (mmy'mmn)

A zlot 15 to be milled cantrally on 2 block with 2 dimension of 40 £ 0.05 mm. &
milling cutber of 20 mm width is located with reference to the side of the block
within £ 0.02 mm . The mazimum offset in mm between the centerlines of the =lot
and the block is

(a) +0.070 {by 0.070 (c) +0.020 {d) 0.045

In finish machining of an island on a casting with CHC milling machine, an end
mill with 10 mm diameter is employed. The corner points of the istand are
represented by (0,00, (0,20), (50,307 and (50,03, 8y applying cutter radius right
compensation, the trajectory of the cutter will be

[a) {-5,0), (-5,35), (65,357, [55,-5), (-5,-5)

(b} (0,-5), {(55,-5), (55,35), (-5,35), (-5,-5)

(c» (5,57, (5,25}, (45,25}, (45,5), (5.,5)

(d} (5,5}, (45,5), (45,25), (5,253, (5,5)

In a single server infinite population quewing model, arrivals follow 2 Poisson
diztribution with mean h = 4 per hour. The service tmas are exponental wath
mean sarvica time equal to 12 minutes. The expectad length of the quaus will be

(a) 4 (by 3.2 {c) 1.35 (d) 5

In a time series forecasting modal, the dem and for five time periods was 10, 13,
15, 18 and 22, A linear regression fit resulted in an aquation F = 6.9 + 2.9 t
whera F is the forecast for period t. The sum of absolute deviations for the five
datais:

(=) 2.2 by 0.2 {c) -1.2 (d) 24.3

nf information. This is not an official one. This might be used for
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This saction consists of TWEMTY gquestions of FIVE marks each. Attempt ANY FIFTEEN
quasbons., Answers must be given in the answer book provided. answer for each
guesbon must stark on a fresh page and must appear at one place only, (Answers to all
parts of a quaston must appaar togather ),

3. Estimate the root of the eguation [e“‘—x]-nm four decimal accuracy by

emplaying the Newton-Raphson method starong with an imitial guess of x, =0,

4, A certain mass of a pure substance undergoes an irreversible process from state
1 to state 2, the path of the process being a straight line on the T-5 diagram.
Calculate the work interaction, Some of the properties at the initial and final
stabes are:

Ti=330 K, Te=440 K, Uy = 170 k1, Up= 190 kJ, Hy = 220 kJ, He = 247 k] and 5
= 0.23 k3K and S, = 0.2 kK, whera T, U, H and S represent lamperahire,
internal energy, enthalpy and anlropy respectivaly.

5 A thin metal plate 1= exposed to zalar radiation. The air and the surroundings are
at 20°C. The heat transfer coefficient by free convection from the upper surface
of the plate is 17.4 W/m3k. .The-plate has 2n sbsorphwity of 0.9 at =olar
wavelength and an emissivity of 0.1 at the long wavelength. Neglecting any heat
logs from the lower surfaca, detarmine the incident solar radiation intansity in
kiw/m® if the measured equilibrivm temperature of the plate is S0°C, Stefan
Boltzmann constant is 567107 wiim %,

B. In an ideal ar-standard Gas turbine oycle, the minimum and masimum
emperatures ara respactively 210 K and 1100 ¥, Draw the cycle on a T-5
diagram and calculate the optimal prescura ratio of the cyde for maximum work

: =1} : : z
output. Assume for air le 0.29 where v is the ratio of spacific heats.

7. 4 Dissel engine dewvelops a Brake power of 4.5 kW. Its indicated thermal
efficiency 1= 30% and the mechanical efficiency is 85% . Take the calorific value of
the fuel as 40000 kJ/%kg and calculate (a) the fuel consumption in kg/h and (b)
the indicated specific fuel consum ption.

B. & simple impulse turbine expands steam frictionlessly from 12 bar, 250°C with an
enthalpy of 2835 k)/kg to an enthalpy of 2584 k)/kg at 0.1 bar. Assuming that
the nozzle makes an angle of 20° with the blade motion, and that the blades are
symmetrical, find the blade velocity that produces maximum efficiency for a
turbine speed of 3600 rev/min. assume that the steam enters the nozzle with
negligible velocity.

providing a piece of information. This is not an official one. This might be used for
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12.

providing a piece
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In a 5 kW cooling capadty refrigeration system operating on a simple vapour
compression cycla, the refrigerant entars the evaporator with an enthalpy of 75
k1/kg and leaves with an enthalpy of 1533 k3/%g. The enthalpy of the refrigerant
aftar compression is 210 kJ/&g. Show the cycle on T-s or p-h diagram. Calculate
the following:

{a) cop

(b} power input to compressor and

{cy rate of heat ransfer at the condenser,

& single acting single cylinder reciprocating air compressor running at 7.5 rev/s,
takes in air at 100 k Pa, 279C, The compressor delivers air at 600 k Pa at a flow
rate of 0.12 m3%s measured at suction conditions, Given that the percentage
clearance is 4 and that the index of compresdon and expansion is 1.2, Calculate
[a) theideal volumetric efficiency and

(b} the cylinder bore and stroke, assuming the boresstroke ratiois 0.8,

For the toggle device shown in Fig.11, derive the relationship between forces P
and F in terms of the angle &

# steel bolt having a nominal diameter of 20 mm and a pitch of 2.4 mm is used
to connect two plates of 10 mm thidkness each. &n aluminium ube of inner
diameter 22 mm and outer diameter of 40 mm is separating the platas as shown
in Fig.12. the nut is pulled snug {just tight) and then given a ocne-third additional
turn. Find the resulbng stresses in the bolt and the tube neglecting the
defarm ation of the plates, Young's modulus of stesl and zsluminium are 207 x 107
WMPa and 67.5 x10% MPa respectively.
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& single block brake with a 300 mm diameber brake down in Fig.13 is used to
absorb a torgue of 75 Nm. The coafficant of fncton between the drum and the
lining is 0.35. The pressure on the blocks is uniform. Calculate the force P,

P
_ OQmm | 250mm _l

10 '

sommd [}
e l

$A00mm

4 punch press, fittad with 3 flywh=al having a radius of gyration of 0.5m, runs at
260 rev/min. the press is capable of punching 800 holes per hour. Each punching
operation takes 1.5 seconds and reguiras 3 work of 10,000 Mm. The rating of the
glectnc motor used iz 2 kW. Datermina the mass of the Aywheel, if tha speed of
the flywheel should not drop below 240 revy/min.,

& full journal bearing with & journal of 75 mm diameter and a bearing of 75 mm
length is subjected to a radial foad of 2500 W at 400 rev/min. The lubricant is
SAE 30 at 75°C having a wiscosity of 16,5 = 107 kg/ms. Radizl clearance is 0,03
mm . Eccantricity of the bearing 15 0.27. Find the Sommerfeld number and the
mirimum film thickness.

& crcular rod 50 mm in diameter and 200 mm long 1s welded to a plate by fillet
welding all around the crcumference as shown in Fig.16. The size of the weld i3
15mm. The section modulus of the wald is 22000 mm”. Determine the resultant
stress in the wald,

Z0amim

Twao castings, a cube and a slab of the same material solidify under identcal
mould conditions. The volumes of the castings are egual but the slab dimensions
are in the ratio of 1:2:4, Find the ratio of the solidification time of the cube to

one,. This might be u
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18.

19,

20.

21.

22,

& cylindrical billet nffﬁﬂﬁueﬁaﬁn%‘fgﬁg?dr%&ﬁﬁrum 50 mm height to 40 mm at
100092, The maternal has a constant flow stress of 80 MPa.

(a) Find the work of deform ation.

(b} If @ 10 kN drop-hammear 15 used [0 complete the reduction in one blow, what
will be the height of the fall?

& 15 mm diameter HSS drill is used at a cutting speed of 20 m/min and a feed
rate of 0.2 mm/frev, under these conditions, the drill life is 100 min. the drilling
length of 2ach hold is 45 mm and the time taken for idle motions is 205, the tool
change time 200 5. calculate

(a} number of holes produced using one drill and
(b} average production time per hole.

4 conventonal lathe and a CMC lathe are under consideration for machining a
given part. The relevant data are shown balow,

Wachine and

Preparation Cost Production ti_me- operatar cost
(Rs) per part (min (Rs)
Conwventional Lathe 36 E{ 75
CMC Lathe 150 ik 120

Find the break-even gquantty, above which CHC lathe 1= economical .

Solve the following hinear program ming problem by simplex method.

Mazimize dx, + 0k, + X

. 2Xj - Mz +IXZE S

Subject to I 2
Xy, xo, X, 20

{a} What iz the solution to the above problem?

(b} Add the consfraint x2= 2 o the simple table of part {a) and find the salution.

4 company places orders for supply of two items A and B, The order cost for each
of the items is Rs.300/order. The inventory carrying cost is 18% of the unit price
per year per unit, The unit prices of the items are Rs.40 and Rs,50 respectively.
The antiwal demands are 10,000 and 20,000 respectively,

(&) Find the economic arder guantities and the minimum total cost

(b} A suppliar is willing to give a 1% discount on price, if both the items are
orderad from him and if the order quantities for each item are 1000 units or
more, Is it profitable o avail the discount?

providing a piece of information. This is not an official one. This might be used for
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ECTION - A

1. This question consists of TWENTY-FIYE sub-questions (1.1 = 1,25) of OME mark
gach. For each of these sub-questions, four possible alternatives (4, 8, C and D)
are given, out of which ONLY OMNE is correct, Indicate the correct answer by
darkening the approprate bubble against the question number on the left hand
cide of the Objective Response Sheet (ORS). You may use the answer book
provided for any rough work, if needad,

1.3 If 2= filx,y), dzis equal o

& aF af I
@ (G () @ (S)exe (S
o aF kL aF
© (5o () @ [)ax-(55)
At
1.2 uis:
-l [x—j_]
(2] = {by 0 {c) 2 [di1
13 The solution of the differential equaton :‘P{i};+g—£+y =0is
(a) As* +Be* (by E"|:Ax+B]

L o Y

1.4 The three characteristic roots of the following matrix A

1023
A=l0 2 F)are
ooe
fa) 1,2, 3 (by 1,2 2 fcy 1,0,0 (dyo, 2, 3
1.8 Avallability of a system at any given state is

(&) aproperty of the system
(b} the maxzimum work obtainable as the system goes o dead state
(cy the otal energy of the system

(d} themaximum useful work obtainable 2= the system goes to dead state

providing a piece of information. This is not an official one. This might be used for
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