Selection Guaranteed here

Develop India Group

Visit at : https://www.developindiagroup.co.in/

You can find here
Current Affairs | Latest Jobs | Syllabus | Admit
Cards | Question Papers | cut off |

Answer keys | Results

Develop India Group India's largest online complete study notes
providing website. We are providing complete study notes for UPSC
Exams and all state civil services examinations like UPPSC, MPPSC,
BPSC, JPSC, CGPSC, UKPSC, RAS/RTS etc. Except in these exams we

are providing study notes for Judicial, lIT JEE, Engineering and medical
entrance, GATE, CSIR, UGC NET, Banking, RRB and SSC exams.

Visit this site for more : https://www.developindiagroup.co.in/



( 4200 wng ) SH/00T—AZ1

"edIN 0SC
oq o3 jmuy reuontodord oYy swnsse

pue edD 00C =4 397 ‘sondde emurioj
MG Onsee 9yl Yomym I0j ‘wul 06
AqQ ww @/ JO ®BAIIB [BUOI}OIS-SSOIO
e Surmaey spus pouurd Yum uUWNOd
[993s e J0oJ 7 YIBud| 3sanIoys Iy puld (p)

*90U9I9I9jul proae o) uoruid
oY} pue [9aym IBa8 Sy} uO Y9I} jJo
Jaqumu WNWIUT I0j UONE[aI B aALRQ  (J)

JUONBUIqUIOD
JIOMO[[0] PUe WED B YIM PI)ITWSURI) 9q
ued uonjowr jo 2adA3 yeym Jduwreo st yjeym  (q)
dAym
pue paarsjord st read Buriadls Yomym
¢read Sumols afiqowoine ue s jeym (p) i

(
‘

Ob=¥x01 : Suimof[o] a3 JO 4nof Kue lemsuy I !

Kosndwod s1 T 'ON uonsand) ‘suonssnb w9y . .
ay3l Jo Ino suonsonb aay jdwane pmoys sajeprpued

syupw nf aypopur wibuow ay3 wr saunby ayg

smoy ¢ : sun 00T @ SYMDW TId

[—IAdVd i

ONRIFZANIONE TVOINVHOIN v i

NSOV

6—so8ed pajuLld Jo ‘ON TeloL




(e)

(9

(h)

2. (a)

(b)

12Y—100/45

(2)

Explain the term ‘machinability’. What
does it involve? Why does titanium have
poor machinability?

What are jigs and fixtures? Explain
briefly the principle of jig and fixture
design.

What is a master production schedule?
Explain its relationship with material
planning and capacity planning.

Explain with a neat sketch the salient
features of EDM operation.

The 200 mm x 200 mm square plate as
shown in the figure below has a mass of
25 kg and is supported by three vertical
wires. Determine the tension in each
wire.

A uniform sphere of mass m and radius
r is projected along a rough horizontal
surface with a linear velocity v and no

20

{ Continued )

10.

(@)

(b)

(9)

requirements of a toolroom is 10 min

and this follows the Poisson’s

distribution. Average service time of the

storekeeper is 9 min. Determine the

following :

(i Average queue length

(i) Average length of non-empty queue

(iii) Average number of mechanics in
the system

(iv) Mean waiting time of a mechanic

(v) Average waiting time of a mechanic
who waits

Describe briefly with a neat diagram
the working principle of laser beam
machining. What are its advantages and
disadvantages?

Following data relate to an orthogonal
cutting process :

Chip length obtained = 96 mm, uncut
chip length = 240 mm, rake angle =
20 degree, depth of cut = 0:6 mm,
horizontal and vertical components of
cutting force are 2400 N and 240 N
respectively.

Determine the following :

(i) Chip thickness

(ii) Friction angle

(iii) Resultant cutting force

* Kk
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A.

12Y—100/45

(b)

(a)

(4)

A shaft supported in bearings 16 m
apart projects 400 mm beyond bearings
at each end. It carries three pulleys cne
at each end and one at the center of its
length. The masses of the end pulleys
are 40 kg and 22 kg, and their centers
of mass are at 12 mm and 18 mm
respectively from the shaft axis. The
mass of the center pulley is 38 kg and
its center of mass is 15 mm from the
shaft axis. The pulleys are arranged
in a manner that they give static
balance. Determine the following :

(i) The relative angular position of the
pulleys

(ii) The dynamic forces developed on
the bearings when the shafts rotate
at 210 r.p.m.

A belt drive is required to transmit
10 kW from a motor running at
600 r.p.m. The belt is 12 mm thick and
has a mass density of 0-001 ma\n:bm.
Safe stress in the belt is not to exceed
25 N/mm?. Diameter of the driving
pulley is 250 mm whereas the speed of
the driven pulley is 220 r.p.m. The two
shafts are 1:25 m apart. The coefficient
of friction is 0-25. Determine the width
of the belt.

20

20

{ Continued )

7.

m.

(@)

(b)

(@)

12Y—100/45

(7)

What is plasma? Explain briefly with a
neat sketch the working of Plasma Arc
Machining (PAM). Give its application.

The following equation for tool life is
given for a turning operation :

So&# X.\.o.qm x &o.wm =C

One hour tool life was obtained while
cutting at V=28 m/min; f=0-3 mm/rev
and d=2-6 mm. Calculate the tool life if
the cutting speed, feed and depth of cut
are increased by 25% individually and
also taken together.

Solve the following linear programming
problem by simplex method :

Maximize Z = 10X, +20X,

subject to the constraints

3X; +2X, <1200

2X, +6X, <1500
X, <350
X, <200

X, and X, >0

20

20

20
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(6)

of elasticity for the bar material. If, in
order to reduce weight whilst keeping
the external diameter constant, the bar
is bored axially to produce a cylinder of
uniform thickness, then what is the
maximum diameter of bore possible that
the maximum allowable stress is
250 MN/mm?2? The load can be
assumed to remain constant at 150 kN. 20

6. (a) A uniform cantilever is 5 m long and
carries a concentrated load of 50 kN at a
point 4 m away  from the support.
Determine the vertical deflection of the
free end of the cantilever if EI= 65 MN/
m?. How would this value change if
the same total load were applied but
uniformly distributed over the portion of
the cantilever 4 m from the support? 20

(b) A steel transmission shaft s 520 mm
long and of 60 mm external diameter.
For part of its length, it is bored to a
diameter of 30 mm and for the rest to
40 mm. Find the maximum power that
may be transmitted at a speed of
210 rev/min, if the shear stress is not
to exceed 70 MN/m?. If the angle of
twist in the length of 30 mm bore is
equal to that in the length of 40 mm
bore, find the length bored to the latter
diameter. 20

12Y—100/45 { Continued )



( 1200 wing ) 9v/00T—AZI

¢do} urejunowr ay3 JO UOHBAI[S Y} SI
TeUM .mﬁ\mx Z-1 e JUBISUod pawnsse
ST JIre Jo Aysusp o J ww g/ st doy
urejunowW! B UO Jey} [ym SH Jo Wt 09/
ST [9A9] ©as Je ainssaixd omjoworeq oyl (9)

JAdreypus ur pue A319Us TeUIUL
ut a3ueyod 3} ST JBYM "¢ WG 0}  WIg WOy
uoisuedxa pmy 9y} Suumnp ,w /N 002
Je juelsuod surewal aunssaid ay3 jeyl
Aem e ur soaow Iapurho syl ur uojsid
B ‘OW} SwWes 9y} 1y °1edy JO W0} I3
ur Y 0S UHa 193e80) ‘[2aym a[pped jo
sueawr Aq A319U0 TedIURyOIW JO L3 OGT
SOAT9091 ISPUIAD B UL paurejuod pmp v (q)

: ‘uI9)sAs
e Jo fuodord e s1 AS10uUs0 [RUISIUL
yeyy moyg ‘A8rous [euldjur suysq (v)

Ov=px01 : ybra
Sumor[oy ay3 jo suounsanb unof Aue lomsuy °f

Krosindwod s1 T "ON uonsand) ‘suonsonb uoy
Jo Ino suonsanb aAy tomsue pnoys sajeprpued

sypw nf a3vorpur wibivw ay3 w1 saunbyf ayJ

sioy ¢: auil 00T : SYDOJ IInd

II—4ddvd

DONRIFINIONH TVOINVHOHIN

TINSOOP
L—s98ed pajulld jJo "ON [ej0L




(d)

(e)

(9)

()

(b)

()

12Y—100/46

(2)

A two-dimensional flow field is given by
¢ = 3xy, determine the velocity at L(2, 6)
and M(6, 6) and the discharge between
the streamlines passing through the
points L and M.

_State the conditions for a process to be

reversible.

State the conditions necessary for a
substance to be defined as perfect gas.
How does it differ from ideal gas?

Write the steady flow energy equation
and point out the significance of various
terms involved.

How would you distinguish between
hydrodynamically smooth and rough
boundaries? -

When the system is at equilibrium, why
would any conceivable change in
entropy be zero? Show that the transfer
of heat through a finite temperature
difference is irreversible.

A Carnot engine with a fuel burning
device as source and a heat sink cannot
be treated as a reversible plant. Explain.

A heat engine receives half of its heat
supply at 1000K and half at 500K while
rejecting heat to a sink at 300K. What is
the maximum thermal efficiency of the
heat engine?

10

10

20

( Continued )

10. (q)

(b)

(c)

(7)

In a hydroelectric station, water is
available at the rate of 175 m* /s under
a head of 18 m. The turbines run at a
speed of 150 r.p.m. with overall
efficiency of 82%. Find the number of
turbines required if they have the
maximum specific speed of 460.

With suitable sketch, explain the
working principle of nuclear power
plant. What are their advantages of
limitations?

A classroom of 60-seating capacity is
air-conditioned. The outdoor conditions
are 32°C DBT and 22°C WBT and
required comfort conditions are 22 °C
DBT and 55% RH. The quantity of
ocutdoor air supplied is
05 m3 /min/student. The comfort
conditions are achieved first by
chemical dehumidifying the air and
then cooling by the cooling coil. Find —

() DBT of the air
dehumidifier ;

(ii) capacity of the
cooling coil.

leaving the

humidifier and

12Y—100/46
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20
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(4)

5. (a) A long steel rod, 22 mm in diameter, is

b)

6. (a)

12Y—100/46

to be heated from 420 °C to 540 °C. It is
placed concentrically in g long
cylindrical furnace which ‘has an inside
diameter of 180 mm. The inner surface
of the furnace is at a temperature of
1100 °C and has an emissivity of 0-82. If
the surface of the rod has an emissivity
of 0-62, find the time required for the
heating operation. ' Take C, for
steel=0-67 kJ/kgK and p =7845 kg/m?3.

A. current of 200 amperes 'is .@mmmma

- through a stainless-steel wire of 3 mm

diameter having thermal conductivity
(K) =19 W/m. °C. The resistivity of the
steel may be taken as 70 uQ.cm, and the
length of the wire is 1 m. The wire is
submerged in a liquid at 110 °C and

experiences a convective heat transfer

coefficient ‘of 4 ‘WE\B.M. °C. Calculate
the centre temperature of the wire.

Calculate the critical radius of
insulation for asbestos [K=0-17w/ m-°C]
Surrounding a pipe and exposed to
room air at 20 °C with h=3 W/m?. °C,
Calculate the heat loss from a 200 °C,
S cm diameter pipe when covered with
critical radius of insulation and without
insulation.

20

20

20

( Continued )

(5)

(b) An oil cooler for a lubrication system

has. to cool 1000, kg/hr of oil
(Cp=2:09 kJ /kg-K) from 80 °C to 40 °C
by using a cooling water flow of
1000 kg/hr at 30 °C. Give your choice
for a parallel flow or counter flow heat
exchanger, with reasons. Estimate the

-surface area of the heat exchanger, if
- the overall heat transfer . coefficient is

(b)

w. (a) )

24 W/m?2-K.

Briefly explain the stages of combustion
in SI engines elaborating the flame front
propagation. Discuss also the various
factors that influence the flame speed.

A six-cylinder, four-stroke diesel engine
develops 125 kW at 3000 r.pm. Its
brake specific fuel consumption is
200 gm/kWh. Calculate the quantity of
fuel to be injected per cycle per cylinder.
Specific gravity of the fuel may be taken

as 0-85.

Define the volumetric efficiency of a
compressor., On what factors does it

. depend? Explain the advantages of

(b}

12Y—100/46

multistage compression.

Steam at 20 bar, 360 °C is expanded in
a steam turbine to 0-08 bar. It then
enters a condenser where it is
condensed to saturated liquid water.

20

20

20

20
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