wwwW.recruitment.guru

2089 ME

0.0 M compressor underpees @ reversible, steady flow process.  The gas at inlet and oudet of the
: compeessor 15 designated as state 1 and state 2 respectively. Potential and kinetic energy changes are to
b ignored. The following notations anz used |
v = specific volume and P =pressure of the gas,

The specific work required o be supphed to the compressor for this gas compression process 15

) J P ®) [vdp O n(B-B)  © -R(-n)
I

Q. A block weighing Y81 N s resting on a honzontal T
surface, The cocffigient of friction between the block I
and the horizontal surface iz g = 02A vemical cable
attached to the block provides parmal support as shown. | I
A man can pall horizontally wath a foree of 100 N Bz > 100N

What will be the tension, T {in M) in the cable if the | G
amtan 15 just able to move the block o the nght ?

p=02|
FITTTT
(A) 1762 (R 1960 {C) 4810 (D 981 0

A1 IF the principal stresses in g planc stress prablem are o = 100 MPa, 0. = 40 MPa, the magnitude of the
muidmum shear stress (in MPa) will be

(A} 60 (B) 50 {Ch 30 (o 20

12 A simple queck return mechanism 1z shown in the
figure. The forward to return ratio of the quick retumn
mechanism is 27 1, I the radios of the crank O F 15

25 mim. then the distance *d” (i ) between the
cramk centre o bever pivol centre point should be

(AY 1443 (B} 2165 (C) 24000 iy 250.0

13 The rogor shafl of a large electric motor supported between shorl bearings at both the ends shows o
deffection of 1.8 mm i the middle of the rodor. Assuming the rotor to be perfectly balanced and
supported at knife cdges at both the ends, the likely entical speed {m rpm) of the shaft is

{A) 350 (B} T03 (Cl 2810 (D 4430

Q.14 A solid circular shaft of diameter d 12 subjected o a combined bending moment M and torque, T. The
material property to ke used for designing the shaft using the relation %*\I MYeT? g
(A) ultimate tensile strength {8,) (B) tensile vield strength (5.1

(C) tarsional vield strength (5.} (I3 endurance strength (5,)
NE EL
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Q.15 The effective number of latlice peints in the umit cell of simple cubic, body centered cubac, and face
centered cubie space lattices, respectively, are

(arlzaz (B L 2.4 ) 2,3,4 (D 2,44

Q.16 Friction at te tool=chip interface can be reduced by

{Ar decreasing the rake angle (B mmcreasing the depth of cut
{C) decreasing the culling speed (1) increazing the cutting specd
217  Two smeams of liquid metal which arc not hot enongh to fuse property result mto 8 casting defect
ko s
{A) cold shot (BY saell (C} sand wash (D scab

QIR e expected time (7, ) of a PERT activiry in terms of optimistic ome (£ ), pessimistic time (t,) and

most lkely time (7 3 is given by

I +4 +i I ka1
(A f, =7 (B mit
i
o 1oFdn +1, 3 t4 e i,
Cy f=="——>* (D) ¢ =
’ 3 1

019 Whach of the following is the correet data structure for solid models 7

{A) solid part 3 laces = edges = verices
(B} solid part = edges =2 faces 2 vertices
{0} verticos =¥ edges =* faccs = solid pans
(M0 vertices = faces = edges = solid parts

020 Whech of the following forecasting methods takes a fraction of forecast error into account for the next
period forecast ?

{A) simple average method (B} moving average method
{C) weighted moving average method (DY exponential smoothening method

Q. 21 to Q. 60 carry two marks each,
021 An analytic function of & complex vanable = x % iv 15 expressed as F2] =ulx, v 1+ vix, ¥ where
i=of=1. 1 w=2xy, the expression for v should be

(xey)f g B o 2oF (x=y)

{A] T +k 2 . 2 {m 3 +k

dy .
Q22 Thesolutonof x Ei + v=x" with the condition v (1) =¥ is

B | 4t 4 o o
(A Y=t = B) y=——t=— ) y=—+I (D) y=—+1
L Ny § . S5x et & 5 5
ME &lh
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Q23 A path AB in the form of one quarter of a circle of unit rading is -
shown in the figure, Integration of | % + J':I‘ on path AB raversed inoa

counter-clockwise sense s

7 it B I - (© (D
3 2

|4|?q

.24 The distance between the origin and the peint nearest 1o il on the surface 27 =1+ 30 i
(A1 (hy 2 () 3 (D) 2

.25  The area enclosed between the curves v = 4y and %2 = 8y is

i6 32
(A) — (B) 8 © = Dy 16

Q268 The standard deviation of a uniformly distnibuled random vanable between 0 and 1 is
| 1 b T

(A)— Br— (O = (D} =

Jiz V3 T Jiz

Q.27 Consider steady, incompressible and imatational flow through a reducer in a horizontal pipe where the
diameter is reduced from 20em to 10em, The pressure in the 20 cm pipe just upstream of the redecer is
150 kFfa. The fluid has a vapour pressure of 50 kPa and a specific weight of § kNim'. Meglecting
frictional effects, the maximum discharge (in m™/s) that can pass through the reducer without cousimg
caviation 18

(A1 005 (B) 016 {Cy 027 {n) 038

Q28  In a parallke] flow heal exchanger operating under steady state, the heal capacily rates {product of
spectfic heat at constant pressure and mass flow rate) of the hot and cold fluid are equal. The hot fluid,
flowing at 1 ks with C, = 4 kl'kgK, enters the heat exchanger at 102 *C while the cold flnd has an

inket emperature of 15 *C. The overall heat wansfer coefficient for the heat exchanger is estimated to be
1 kWK and the corresponding heat transfor surfees area is 5 m™. Neglect heat transler between the
heat exchanger and the ambient. The heat exchanger is characterized by the following relation

2e = 1—exp(=2NTL ).
The exit temperature {1n *C) for the cold flnd 1=
(A) 45 (B} 55 () 65 {Dj 75
Q20 In an air-standard Owo cvele, the compeession ratio is 10, The condition at the beginning of the
compression process 15 100 kPa end 27 *C. Hent added at coastant volume = 1500 kIkg, while

T00 klfkg of heat is rejected during the other constant volume process in the eyvcle, Specific gas
constant for air = 0.287 klkgK. The mean effective pregsurg (in kPa)al the evele is

Ay 103 By 310 (Ch 515 (D) 1032

ME SfLE
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Q.30 Anorreversible heat engine extracts heat from o bigh temperature gouree at a rate of 100 KW and rejects
et a sk at a rate of 50 EW. The entire wark output of the heat enging is used o drive a reversible
heat pump operating between a sei of mdependent isothermal heat reservoirs at 17 °C and 75 °C. The
rale (in kW) al which the beat pump delivers heat to its high temperature sink is
() 50 (B) 250 (C) 300 (D) 360
Q.31 You arc asked o evalvate assorted flod flows for their suitabelity moa miven laboratory. applicanon
The following three flow choices, expressed in torms of the two-dimensional velocity fizlds i the
wv-plane, an: made available
P, pu=2pv==3x
Q. nw=3xv=0
R w==2ry=2y
Which flowi{sp should be recommended when the application requires the flow to be incompressible and
irrotaticaal 7
(4) Pand R By Q (iC) Qand & (R’
.32 Water at 25 °C is flowing through a 1.0 km long G.1 pipe of 200 mm diameter at the rate of 0.07 m's.
It walwe of Darcy friction factor for this ppe is 0002 and density of water 15 1000 kg/m. the pumping
power (in kW) required 1o maintan the flow s
Ay L& (B 174 {C) 20.5 (D &1t
(233 Consider steady-state hoat conduction across the thickngss m &,
a plane composite wall (a3 slown in the ligure) exposed o Z
ceaveclion conditions on both sides. hi, T Py T
Giiven: hy =20 Wim'K: hy =50 Wim“K; To, = 20°C; tt tt
Tap==2 %0 k= 20 WimE; by = S0WhnmK: L, =0.30m
and Ly =015 m. Assuming negligible contact resistance
between the wall surfaces, the interface temperature, L, |
T (i *C), of the twe walls will be [fe—sfe
(A% — D50 (B} 2.75 {C) 375 (D 450
(.34 The velocity profile of a fully developed laminar flow 1n a strarght circolar pipe, as shown i the figure,

i given by the expression

|i'[r:|=—'R—” n_’,_::-][l_ -r:—\l|

dul dc ) R

where d—ﬂ 15 4 constant.
dx

The average velocity of fluid m the pipe i

(A _Rj { dp ] (B) _R_g" EH {C) R [rfp } i8] _E[E !

E__Hi,‘ﬁ dul dx | 21 ol elx )

!

ME
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4.35 A sobid shaft of diameter, d and length, L 1= fixed at both the ends. A torque, T 13 applied at a distance,
L#4 from the left end as shown in the figure grven below.

[
] [
A Togh .
--,-‘1-————-—14————-—— T >
] : N
g [
e - -
L4 3L M
The maximam shear siress in the shafi 15
i 2T AT 47T
(A l"rﬁ' {153 E—-I-—;! i == (D) —%
mad mad” el md

Q.36 An epicvelic gear tram 15 shown schematicelly m the
adjacent figure,

The zum gear 2 on the inpul shafl is a 20 1eeth external

gear. The planet gear 3 is a 40 teeth external gear.

The ring gear 3 is a 100 teeth mternal gear. The

mog gear 5 i fixed ond the gear 2 i rotating !
a6l mpm cew (cew = counter-¢lockwise and 0

cw = clockwise).

The arm 4 atlached to the oulput shall will rolate ai

LA T rpm cow (B 10 rpm cw {C) 12 rpm cw (Txr 12 rpim cew

4.37 A forged steel link with uniform diasmeter of 30 mm at the centre 1= subjected to an axial force that
vangs [rom 40 kN in compression o 160 kN m tension. The ensile (8.1 vield (50 and comected
endurance (5.} strenpths of the sige]l moterial are 600 MPa, 420 MPa and 240 MPa respectively. The
factor of safiety against fatigue endurance as per Soderbere's criterion is

(&) 126 (B) 1.37 {C) 145 (D 200

Q38 An aulomolive engine weighing 240 ke is supporled on four springs with linear characieristics. Each of
(ke front two springs have a stillwess of 16 MNfm while the stifToess of each rear spring ig 32 MN/m.
The enging speed (i rpr). at which rescanance is likely © ocour. is

(&) 6040 (B) 3020 () 1424 () 955

4.39 A vehicle suspension system consists of a spning and a damper. The suffness of the spring 15 3 6 K¥/m
and the damping constant of the damper 15 400 Nafm. 1T the mass 15 50 kg, then the damping factor (d)
and domped natural frequency (), respectively, are

(A3 04T and 1191« {B10471 and 748 T
(C)0.656 and 1.35 Hz (D) 01666 and %50 Hz
ME T
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Q40 A frame of two arms of egual length L is shown in
the adjacent Ogure, The Nexural nigidity of each 4
arm of the frame 15 EL The vertical deflection at
the point of application of load & s
L
P
—h
— L
i 2pr P 4pr
(A i By : iy — {D)-—=
IET 1E] El 3E!
041 A umiform rigid rod of mass M and length L is hinged of one end
as shown in the adjacent figure, A force P is applied at a distance f:dl 5
of 2443 from the hinge so that the rod swings to the right. The ' &
reaction at the hinge is
2043

(Al P (B} 0 (Cy Pi3 (D 2P/3

042 Maich the approaches given below o perform stated kinematies { dyvnamies anabvsis of machine.

Analysis | Approach
P Continuous relative rotation 1. D' Alembert's principle
). Velocity and acceleration | 2, Grubler's criterion
R Mobility | 3. GrasholT's law
5. Duvnamc-static analysis 4, Beanedy's theonem
(A1P-1, 02, R-3, 54 (BYP-3, 04, R-2, 8]
(C) P-2, Q-3, R-4, §-1 (D) P-4, Q-2, R-1,5-3

Q43 A company uscs 2535 units of an rtem ancgallv, Delivery lead tme is 8 dave The reorder point
{in number of units) to achigve optimum inventory is

(Al 7 (B1 & (iCy 56 (D) &0
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Qad Consider the fallowing Lincar Programming Problem (LPP) -

Maximize 7 = 3x, + 2x,

Sulject to X, = 4
X 20

ir +2x =18

n=lrz0

(A} The LPP has a unigue optimal solution
(B} The LPP is infeasible.

{C) The LPP is unbounded.

{13} The LPP has multiple optimal solutions—

Q.45 Rix johs armved in & scquenes as given helow:

Jobs Processing Time (days)

1 ]

I 9

J i} 1]

IV 1

v i

il E]
Average Mow time (in days) for the above jobs using Shortest Procezsing Time rule is
[A) 2053 (Bxr23. 10 (Cy 12506 (D 13900

046 Mmimum shear stram in orthogonal tmimg with 2 cutting ool of zero rake angle 15
(A) 0.0 By 0.5 () 10 (Dy 2.0

247 Elecrrochemical machining 15 performed to remove matenal from an ron surface of 20 mm x 20 mm
under the following conditions:

lister electrode pap = 0.2 mim

Supply voltage (DC) =2

Specific resistance of electrolyvte =2 (em

Atomic weight of Tron =533 83
Valeney of [ron -

Faradav's constant = 90340 Coulambs

The matenal removal rale (in gfs) is
(A 03471 (B 2471 (Cy 3471 (D) 3471

(248 Match the following -

NC Code Drefindtion [
P, MO5 |. Absolute coordinate system |
10.Go1 12 Duell
| B, GO4 3. Spindle stop
[ 8G90 4. Linear interpolation
[A)P-20-3 R-4.5-1 (B} P-3.0-4 R-15-2
(€} P-3,00-4,R-2.5- 1 (D) P-4.0-3,B-2.5-1
ME 9L
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049 What are the upper and lower imits of the shaft represented by &0 f5 7

Lize the following data:

Diameter 60 lies in the diameter step of 50-80 zrn.
Fundamental tolerance unil, 1, in pm= 045 0"+ 0001 D, where I is the rr.pmsmum E5ize in M

Tolerance value for 1T# = 251, Fundamental deviation for 'f* shafi = -5.50
(&) Lower limil = 39924 mm, Upper Limel = 59 %70 mm-

(R Lower limit = 52 54 pm, Upper Limit = 60,000 mm

(C) Lower limit = 39 970 mm, Upper Limit = 60,014 mm

(13 Lower limmit = 600000 mar, Upper Limit = 6l 0406 mm

50 Match the tems in Coluwmmn 1 and Column 11

Column | Colunmn [T
I Mazallic Chills 1. Support for the cora
2. Metallic Chaplets 2. Reservoir of the mollen metal
R Riser A Control cooling of enmical sections
5. Exothermic Padding 4 Progressive solidificaton
[A) P, -3, B2, 54 (B)P-1, (-4, R-2,8-3
(C)B-3, (-4, R-2, 5-1 () P-4, -1, R-2, 5-3

Common Data Questions

Common Data for Questions 51 and 52 :

The inlet and the outlet conditions of steam For an he= 3200 khikg

adiabatic steam turbine are as indicsted m the V= []| 1'% | fgure,
The natations are as usually followed, FI 53 Ml T”/_l
I\I ha = 2600 kg
Vo= 100 mi's
Zx=tm
Y P=70kPa

.51 If mass flow rate of steam throwgh the turbing is 20 kgis, tha power autpun of the turbina (in MW) iz
(A} 12157 (BY12.941 (C) 168001 (D) 168785

Q.52 Assume the shove turbine to be part of a simple Rankine evcle. The densite of water at the mlot to the
pump is 1000 kg/m', Ignaring kinetic and potential energw effects, the specific work (m k/kg) supplied
1o the pumg is

(AY0.203 (B) 0351 (C) 2.930 (D)3.510

ME lik 16
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Comumon Data For Questions 53 and 54:

Radiative heat transfer is intended between the inner surfaces of two very large isothermal parallel medal plates.
While the upper plate (designated as plate 1) 15 a black surface and is the warmer one being maintained at
727 °C, the lower plate (plate 2) is a diffuse and grav surface with an emissivity of 0.7 and is keptat 227 *C,
Asgume that the surfaces are sufficiently large w form a two-surface enclosure and steady-state conditions 1o
exist, Stefan-Boltzmann constant is given as 5.67x 107 W/m K",

.53 The irradiation (in kW/m®) for the upper plate (plate 11 is
{A) 25 (B} 36 (C) 170 (D 19.5

Q.54 IF plate | is alse a diffuse and gray surface with an emissivity value of 08, the net radiation heat
exchange (in kW/m®) between plate 1 and plate 2 is

(AY 17.0 By 195 {C) 23.0 (D) 31.7

Commaon Data for Questions 55 and 56 :

Conzider the following PERT network ©

The aptimistic time, most likely fime and pessimistic ime of all the activifies are given i the table befow

== Optimistic time | Maost likely time | Pessimistic ime
fetivity = (davs) [du}'ﬁ:::- {duys)

1-2 1 2 | 3
13 § [ | il

1-4 3 = 5 ' 7

2-5 5 T o

3-5 2 4 b

5-6 4 3 ]

4.7 4 [ B

=7 2 3 4

1.55  Thecntical path duration of the network (in days) 15
(A) 11 (B) 14 <y 17 (D) 18

(.56 Thestandard deviation of the critical path is

(A) 0.33 (B) 0155 () 077 (D) 1.66

ME 11718
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Linked Answer Questions

Statement for Linked Answer Questions 57 and 55 ;

In a machining experiment. tool [ife was found fe vary with the cutting speed in the following manner:

Cutting speed (m/min) Tool life (minutes)
1] ]
a0 3

(157 The exponent (n} and constant (k) of the Tavlor's tool life equation are

(A} n=05and k=540 (B} n=1andk=4860
() n==| and k=0.T4 (I n-=05and k=115%

(3,58  What is the percentage increase in tool life when the cutting speed is habved 7
(A) 50% (B 200% (C) 300%% (D) 400

Statement fir Linked Answer Questions 59 and 640 ;
A 20° [ull depth involute spur pinion of 4 min module and 21 tecth is to transmit 15 kW at 960 rpm. lis face
widih 1s X5 mm.
(.59 The tangential foree transmatted (in M) 1=
{A) 3552 (B} 2611 {C) 1776 () 1305

60 Grven that the tooth geometry Gactor 1s (032 and the combined effect of dynamre load and allied factors
infensifying the stress 15 1.5; the minimum allowable stress (in MPa) for the gear matenial is

(A) 2420 (B} 166.5 {C) 12100 (o) 740

END OF THE QUESTION PAPER

ME 12118
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ME : MECHANICAL ENGINEERING

Durgtion © Three Hours Merrimum Marks 100

Read the following instructions carefully.

kJ

I

This question paper contains 16 printed pages including pages for rough waorke, Please check all pages and
report diserepancy., if amv.

Write vour registration number, vour name and name of the examinatien centre at the speaified locations
om the nght half of the Oplical Besponse Sheet (ORS)

Using HB pencil. darken the appropriate bubble under each digit of vour registration mumber and the
letters correspanding fo vour pager codc

All questicns m this paper are of abjective type.

Questions must be answered on Optical Response Sheet (ORS) by darkening the appropriate bubhle
{marked A, B, C, 12} using HE pencil against the question number on the left hand side of the ORS, Each
question has only one corvect amswer. In case you wish to change an answer, erase the old answer
completely, More than ane answer bubbled against 2 guestion will be treated as an incorvect_respaonga.

There are a total of 60 questions camving 100 marks, Ouestions 1 throngh 20 are |-mark questions,
questions 21 through 60 are 2-mark questions,

Questions 31 through 56 (3 pairs) ase commaon data questions and question pairs (37 38) and (59, 605 are
linked answer questions. The answer to the second question of the above 2 pairs depends on the answer
to the first queston of the pair. I the first questicn o the linked pair iz wroagly answered or is
un-attempted, then the answer ta the sccond question i the par wall not be evaluated.

Lin-attempted guestions will carry zero marks.

Wrong anawers will carv NEGATIVE marks. For (3.1 to 020, % mark wall be dedueted for each wrong
answer. For Q. 21 o Q. 56, % mark will be deducted for each wrong answer.  The question pairs
{257, CL38), and {€).5%, (1600 are questions with linked answers, There will be negative marks only for
wrong answer o the first question of the linked answer question pair e for 0.57 and Q.59 % mark will
be deducted for cach wrong answer. There 13 no negative marking for QL35 and QLG0.

Calculator {without data conncetiviey) 15 allowed m the exammation hall,

I. Charts, graph sheets or tables are NOT allowed m the examination hall.

2. Rough work can be done on the question paper itself. Additionally, biank pages are given at the end of

the question paper for rough work.
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(3. 1 =0}. 20 carry onc mark cach.

Q2

Q3

Q.4

(RS

Q6

Q.7

Q8

3 4"
For a matrix [M|= C ; » the transpose of the matriy is equal to the inverse of the matrx,
E. =
5
fM =M ,."I . Thie value of % is given by
3 4
[Ad 2 (B} —% oy = oy =
3 L 3 3

A
The divergence of the vector ficld axzi * 2:;,-}’— Pft koara poimt (11,10 s cqual fo
(A T By 4 (o3 (D) O

1
The inverse Laplace transform of —— 1=
[s“ +s]-

EYRET (B 1-&' {Cy 1—&™" (D 1+e™

If three coins are wss=ed simullanecusly, the probability of getling at least one head 1=
(A 118 (B 38 iy 12 (¥ 7/R

If a cloged syvstem 1= underpoing an ireversible process, the entropy of the svstem
(A) must increase

(B} alwavs remaing constant

() must decrease
([ can increase, decrease or remain constant

A coolamt Muid ac 30 °C fows over o beated Dar plate maintamed al a constant tempecature of 100 °C,
The boundary layver temperatre distnbution at 2 given location on the plate may bhe approximated as
T =30+ Texp{—y¥) where v {in m) 15 the distance nomal 1o the plate and T 15 in "C. IF thermal
codductivity of the Fuid is 10 WimE, the local convective beat transfer cocfficient (in Wim’K) at that
location wall be

(&) 0.2 (B} 1 iCh 5 (D 10

A frictionless piston-cvlinder device contains a gas initially at 0B MPa and 0015 m’. It expands quasi-
statically at constant temperature o a final velume of 0030 m”. The work output (m k) during this
process will be

[A) 832 (B) 12.00 () 55487 (D 8320.00
I am wdeal vapour compeession relrigeration evele, the specilic enthalpy of relrigerant {in kikg) at e
following states 1s mven as :

Inlet of condenser : 283

Exit af condenser : 118

Exit of cvaporator: 232
The COP of this evele 1=

{A) 227 (B) 275 ) 327 {Dy 375

ME
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