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The paper consists of Part A (Civit and Structural) and Part B (E""Ctﬂcal)l'?glion Form.
(Mecf?anical) and only one Part js (o be‘ attempted as per option given in the Appri

Candidates should attempt S questions in all. All questions carry equal marks.

Each candidate wilt be given one Answer Book. - sh or in Hindi
ANSWErS to alf questions must be written m one language, Le., either in Engs ates are not
‘?Jflg?rd(,jng ta the option given by the candidate in his/ her Application Form. candidate

allowed to write the answers p. 'S . artly 1 Hindt. scri
Candidates must write the:wr F;Qi)r/l;l)/’\/:;7 Ex'gﬁr:;g ;’;iﬁc E,\}',am/nation and subject <t th? p'-‘e:‘u;’t?rid
place on the cover page of the Answer Book correctly. Candidates must also put their 5'?”Jb .
and left-hand thumb impression on the cover page at the prescribed place. The c(?j ov;
mstructions must pe fully complied with farhng which the Answer Book will not be eva/uated an
zero mark will be awarded. }
No credit will be given for answers written in a language other than the one opted by the
candidate.

Necssjary tables of IS 456: 2000 Code of Practice are given at the end of Part A for use of
t.:an idates attempting Civil an g ral part.

‘Mobile phonesp angd wirclgsiuggf#n:ueﬂc;tion devices are completely banned in the
examination halls/rooms. Candidates are strictly advised not to keep mebiie
phones/any other wireless communication devices with them, even switching it off, in
their own interest. Failing to comply with this provision will be considered as using
unfair means in the examination and action will be taken against them Including
cancellation of their candidature and debarment from the examination of the
Commission as per the provisions of the notice of examination.”
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Part C

Q1)

MECHANICAL ENGINEERING

ENGLISH

KR

(a) Braw the phase equllibrium diagram for a pure substance on p-T coordinates and
explain. Why does Lhe fusion line for water have negative slope? (15)

(b) Show that the efficiency of reversible heat engine operating between two given
constant temperatures is the maximum.

(15)

{c) A fluid system undergoes a non-flow frictionless process following the
pressure-volume relation as p = (5/V) + 1.5 where p Is in bar and V is in m3, During

the process the volume changes from 0.15m’ to 0.05m?

and the system rejects 45 k]

of heat. Determine: (i) Change In internal energy (ii) Change in enthalpy (15)

(d) A reversible heat pump Is used to maintain a temperature of 0°C in a refrigerator when
it rejects the heat to the surroundings al 25°C. (1) If the heat removal rate from the
refrigerator is 1440 k1/ min, determine the C.0.P. of the machine and work input
required. (ii) If the required input to run the pump is developed by a reversible engine
which recelves heat at 380° C and rejects heat to atmosphere, then determine the
overall C.O.P. of the system.

HINDI

(15)

(8) 513 v & AT p-T Wit av Ay Haee 3w aaET 3R 37 ' S
Tl & {0 Saresr A § wor o w4t g 7

(15)

(b) 77 T & & Rr v Pgg avaet & @O ow o) Ieravhg e see 6

e #¥OFEH oedr 2

(15)

(c)t-a:aammmmm;&mmammmpqsmﬂ.sh
:rsipﬁ?ﬁ%}f’fthJﬂ%iuﬁ:ma:mmmmsw#mn.mmﬂs’r
ST § 3R AT 45k) FON F TR T &ar 19a e (Al S A ofgdy

(iT=d=dh & afad=|

(15)

(d) T A 9T g 25°C 9T Ia-am H FoR ] @it F7 a1 & a 0°C ArHE
gae r@n & fav sormvlia Fom omy a1 wanr B S & ()af Weer @ ST
FATeRToT 27 1440kJ/F01. & & M &1 C.O.P. 3R 3BT w1t 3 7 B
(i)afe o gam & fov @ sage serroia S @ 30aeT gtar & Y 380°C 6T
FTRT wred T & A I @Y arpise A @l v & b Y A7 @1 wEHy C.OP,

T fifaw
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Q2) ENGLISH

(%) Give the flow and T-s diagrams of ideal regenerative Rankine cycle. Why is the

effictency of this cycle equal to Carnot eMciency? Why Is this cycle belng not
practcable?
(15)
(b) Show that the efficiency of Otto cycle depends on only on compresslon ratio.
(15)

{c) diesel cycle has a compression ratio of 16. The temperature before compression is

300 K and after expansion it is 900 K. Determine: (I)Network Input per unit mass of

ar, (i)the air standard efficiency and (II)MEP Il the minimmum pressure In the cycle Is 1
bar.

(15)

{d) In an air refngerating machine, the compressor takes In air at 1 bar and 10°C. After
compress:ion to 5.5 bar, the air is cooled to 30°C before expanding it back to lbar.
Assuming ideal conditions, determine: (iYrefrigeration effect per unit mass of air,
(iNheat rejected by air per unit mass in the intercooler, and (iii}COP of the cycle, In an
actua! plant using the above cycle, the air Aow rate Is 1700kg/ hour and the relative

COP of the actual plant is 0.65. Determine the power required for the actual plant for
the same refrigeration.

{15)
HINDI
[n)mﬂgﬂdtﬁ:w%m@ﬁwaﬁmmlwﬁﬁmm
5T & IR R4 B2 7 O amrenilE w4t a6 8
(15)
mlwmﬁ:ﬁawammmmwmmmm
(15)

(c)mwtmwztmsaaﬁummmm#mmamktmm
& T 900K ¥ 7 By (immmqﬁza@m{ii)a@mm,
HR (WMEP. 7R 7% & ~eER e 1 &= @)
(15)
{ﬂmmm#mmﬁlnmwﬂcmh 5.5 &% a% wdsw & ar, arg
m*@\ammmﬁaoﬂcaﬁmmﬁmﬂl et Frft w s

Fv AR v c.;umtmmmmm(ii)mm#mvﬁﬂﬁt
w1 TR sen M (wymw w1 C.OP | ITYFT TF T OASE A Ay

mmﬂﬂmaWGOHMmemﬂﬂmCOP.
o.ﬁtlmhmtmmmtmmtmﬂmﬂﬁm

(15)
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Q3) ENGLISH

{m) Denve the Bernoulli's equation for the Aow of incompressible frictionless fluid from the
onsiderations of momentum.

(15)
(b) A rectangular plate 1.5m x 3.0m Is submerged in water and makes an angle af &"

with the horizontal, the 1.5m sides being horizonta!l. Calculate the magnitude of the
force on the plate and the location of the point of application of the force, with

reference to the top edge of the plate, when the top edge of the plate is 1.2m below
the water surface.

(18)
(c) With a neat sketch explain the principle and working of a centrifugal pump.
(15)
{d) A peiton whee!l has a mean bucket speed of 10 m/sec with a jet of water flowing at 2
rate of 700 litres/sec under a head of 30m. It gets deflected through an angle 160°
eRer flowing past buckets, Calculate

power glven by water to runnér and hydisulic
effioency of turbine, Take coefficient of velocity as D.9B.

(15)
HINDI
{-}mﬁmﬂmmtﬁaﬁ#mtﬁmmmml
(15)

fb'."l.Sm:3-&nﬁﬁm‘afmﬁiﬂﬁﬂzﬂﬁawsoﬂmmmﬁ

ﬂﬁmmhmmmmﬁmmmmtumms#m!ﬂtﬁ
mﬁﬁﬁtéﬁﬁtﬂzwm#qﬂmmmtmﬁgﬁmﬂ
afrwas Hifan

(15)
(c)mmmmmthﬁmwmmmﬂle

(15)
{d)

mﬁrmtmwoﬁu/ﬂ.ﬁnwmmmmtﬁzm
#a:wﬁmmnﬁwmm.guqﬁmmﬂmﬁamtmmm*

mnﬁﬁfﬁwﬁmttuﬂmmﬁa?ﬁﬂﬁﬁmmﬁﬁ“ﬁa
mmnuﬁmnﬂﬁmanmo.samﬁﬁm

{15}
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Q4) ENGLISH

(a) Explain atleast eight casting defects along with remedies.

(15)
(b) With neat sketch, explain the working of Tungsten Inert Gas Welding (T1G).

(15)
{c} Describe the nomenclature of a single point cutting tool using a neat sketch.

{15)
(d) Briefly explain different operation performed on milling machine.

(15)

HINDI

() F7 ¥ &7 5 oo§ & 2T R 37F Qurt & Y A awEv)

(15)
(b) Trew Wik AW de=zw (TIG) 1 @ (@R a1 3T F1d womey & aot

#ifa)

(15)
{c} vww fig w7 90T &1 TEEE 1WA T AR AFEA & Fawr afEnw

(15)
(d) TR e T R SR A R SRt a1 FET § ot R

(15)
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Q5) ENGLISH

(a) Show that if three coplanar forces, acting at a point be in equilibrium, then, each force
is proportional to the sine of the angle between the other two.

(15)
(b) & body, resting on a rough horizontal plane, required a pull of 180 N inclined at 3o,

the plane just to move it. It was found that a push of 220 N inclined at 30° to the
Plane just moved the body. Determine the weight of the body and the caefficient of
friction.

(15)
{c) A compound bar of length 600mm consists of a strip of aluminum 40mm wide and

20mm thick and a strip of steel 60mm wide x 15mm thick rigidly joined at the ends. If

elastic modulus of aluminum and steel are 1x105 N/mm? and 2x105 N/mm?,
determine the stresses develaped in each material and th

e extension of the compound
bar when axial tensile force of 60N acts.
(15)
(d) Explain thee assumptions made in Euler’s column thecry. How far the assumptions are
valid in practice?
(15)
HINDI

(l)mﬂm%aﬁwﬁgwmmmmmammmdm
ﬂ*ﬁﬁﬁm{n@#@m#ﬂl

(16)
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Q6) ENGLISH

(a) The turmming moment diagram for a multicylinder engine has been drawn to a scale
1mm=600Nm vertically and lmm=13" horizontally. The intercepted areas between the
output torque curve and the mean resistance line, taken in order from one end, are as
follaws : +52, -124, +92, -140, 485,-72 and +107mm?, when the engine |s running at
a speed of 600 r.p.m. If the total fluctuation of speed is not to exceed 1.5% of the
mean, find the necessary mass of the Nywheel of radius 0.5m.

(15)
{b) Derive the condition for transmitting the maximum power In a flat belt drive.
(15)

(c) A cam is to give the following motion to a knife-edged follower: (t)Qutstroke during
60° of cam rotation; (ii)Owell for the next 30" of cam rotation; (flI)Return stroke during
next 607 of cam rotation, and {Iv)Dwell for the remaining 210" of cam rotation. The
stroke aof the follower is 40 mm and the minimum radius of the cam is 50 mm. The
follower moves with uniform velocity during both the outstroke and return strokes.
Draw the profile of the cam when the axis of the follower passes through the axis of
the cam shaft.

{(15)
(d) Mention nomenclature of gear tocth terminclogy with the help of sketch,

(15)
HIND|

(8) 7§ AR T g3 F FAF YT @ 1mm=600Nm FFEFER HRX 1mm=3° AR
AT &1 & b o R & 394 600 rpm Y Afa @ T9@ W E 3w RufA &
ww Y & v air wr3eqe @9-3gyT aF AR Ay ofaiu i & @i dare e
TH WER £ +52, -124, +92, -140, +85, -72 R +107mm?’ | TR A & T aT-aw

AT 1.5% & w8 k& 0.5m B & aftges aw & yags asfa 7|
&)

(15)
(b) wuTz uTey uTEa A Aftwar offe wula & & Rufa a@amo

(15)
(c) aRuR ¥ W PrAfafle 7fa 29 & fAe &\ wemar ST & () 60° $ anads
& 2R BocEdE, (DT 300 FF e & e fron Giam 600 & amader &
ghr ameh |\, MR (V)T 210 &H wrads & el Reator| spme &1 = 40
mm & X &R & =rwA Few 50 mm ) et IseRiE AR arnd w2 gt

tanwwtummmwmmMﬁm#mt
¢ ARG FA & WEEA T

(15)
(d) ‘o weet frae 20 wEraer #F amedr ram
(16)
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