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1 The paper consists of Part A (Cisil and Strustural) and Part i (Blectrical) and P € (Mechanionl) and
only one Part is to be attempted as per option given in the Application Form. Candidates should attempt
& questions in all. All questions carry equal marks, I

o Each candidate will be given one Ansiwer Book,

7 Anstvers to all questions miest be written in one i‘mrﬂumr i.e., either in English or in Hindi o ing to the

aption given by the candidate in his/ her Application Farm, Candidates are not allowed to write the onswers
partly in English and partly in Hindy. '

i Candidates must write their Roll No., Ticket No., Name ﬂ,r the mmfm el Subject at the p-l"l!.ﬂ?r‘l'bﬂi
place on the cover page of the Answer Book correctly. Candidates must also put their signature, and left-hand
thumb impression on the eover page at the prescribed place. The above instructions must be fully complied
with failing whick the Anstoer Book will not be evaluated and zero mark will be awarded.

5. Nocredit will be given for anawers written in a language other than the one apted by the candidate.

fi.  Necessary tables of IS 458 : 2000 Code of Practice are given at the end of Part A for use of candidates
attempting Civil and Structural part,

7. “Mebile phones and wireless communication devices are completely banned in the examination
hallsirooms. Candidates are strictly advised not to keep mobile phonesfany 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 ineluding eancellation of their caondidature and debarement from the
examination of the Commission as per provisions of the natice of examination.”

oy Ffa

1. ve-93 § AP & (G U3 araers) S v @ (fga) @& §m T (T6) § S S 9 7w 1w e &
HFHI ST TE WOT @ #1300 oy wrar & | Irafdy) @ e vl gt a aov 241 & | @ T & o v A

2. VRIE W] w1 e Ie- gt & S |

3. @ ot & I el gRT e mdeA-vd A By my @wew & agEn ) e e J srafy s @ A= A, R
I @R | iy w) ge o dEA 4 9 e I w4 fred $1 g @ik |

4. e s gitaer & syavw gy W Rl s § w5 e T, e T, o w1 T o v g -a sme

W;Mmpw%mﬁm&m@ﬂmt#ﬁmﬁaﬁlﬁmmnﬁﬁnﬁeﬁ

HT 7 AR AT A A, FA Fre-giew S 9 e anen s gew 0w 3 Bar s |

H=7ll g f g fawey &1 W & S ) 5= 9T A e Il @ fow @t we T e amt | :

6. fafie o wrameE wm & v00T 33 G Sl & wam & o smed. 456 @ 2000 SfRE i & s
A & i srm A i B

7. “wfisn gy (et F wraTeer oA wan GAT wEn qve g vy Ffig § | srafifar s st s s fia @
HATR 7 A § o wvaTEer @/ S AT wAn @ @1 e ST v W S e 7 | s g
HT ST 7 @A H GG T ST AT T T A 077 T Frg wréang # o, frad sl
srefefay @t Freer wed iy Gfta & fwer & iy my oreaT & SE A € efenst @ anfir far T

mt’n

2
h




(h)

L)

{d)

TSNS, 2 MR ( ok i [ N
ra LY e i 'ﬁ _— Tug
fewn il e

PART ¢
Generg) Engincering
(MECHANICAL) §
Define the following . 0
(i) Reversible and Irreversible process
(i) External and Internal irreversibility
(i) Intensive and Extensive propertics

Describe the following : 15
(1) Clausius Statement

(i) Kelvin-Planck Statement

(ii1) Perpetual motion machine of the second kind

Volume of 0-1 m? of an ideal gas at 300 K and 1 bar is compressed
adiabatically to 8 bar. It is then cooled at constant volume and
further expanded isothermally so as to reach the condition from

where it started. Determine : 15

(i) Pressure at the end of constant volume cooling
(i1} Change in internal energy during constant volume process k

(iii) Net work done and heat transferred during the cycle.
Take ¢, = 14-3 kJ/kg K and ¢, = 10-2 kd/kg K.

A reversible heat engine operates between two reservoirs at
temperatures 700°C and 50°C. The engine drives a reversible
refrigerator which operates between reservoirs at temperatures of
50°C and ~ 25°C. The heat transfer to the engine is 2500 kJ and

the net work output of the combined engine refrigerator plant is
v

400 kJ, AP 4
W

(i) Caleulate the heat transfer to the refrigerant and the net heat
transfer to the reservoir at 50°C;

(ii) Reconsider (i) given that the efficiency of the heat engine and
the C.0.P. of the refrigerator are each 45 percent of their
maximum possible values, 15
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An air standard Otto cycle is to be designed according to the
following specifications. Pressure at the start of the compressio

_ ion
process = 101 kPa; Temperature at the start of the compression

process = 300 K: Compression ratio inm'-lm Pressure in the
cycle = 8:0 MPa, Find 623 B4

(i) the net work output per unit mass of air qZi-92
(ii) eycle efficiency

(iii) MEP 15

Explain the effect of Superheating and Sub-cooling on vapour

compression refrigeration cycle. 15

An air standard Brayton cycle has air entering the compressor at
100 kPa and 27°C. The pressure ratio is and the maximum

allowable temperature in the cycle is ]'?EE K. Determine 15
(i) temperatures at salient points of the eycle @ ]”.[—_\:_; = @
(ii) compressor and turbine work per unit mass of air A= 6 {5 "L’L
(iii) net work output and work ratio ¥33 4@ @

e

(iv) thermal efficiency of the cycle f \/k

(V) specific air consumption in kg/kWh

(vi) improvement in the thermal efficiency of the cycle if a
regenerator with 100% effectiveness is incorporated in the
cycle
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(d)

Define density, specific volume, weight density, specific Bravity
and Bulk Modulus,

15
A ship weighing 4000 tons and hiaving an area of 465 m# at water
line submerging to a depth of 45 m in sea water with a density o¢
1024 kg/m? moves Lo fresh water. Determine the depth of
submergence in fresh water, Assume that the sides are vertical at
the water line. Gl e T

What is cavitation ? How does it affect the performance of

hydraulic machines ? 15

The following details refer to a centrifugal pump :

Outer diameter : 30 em, Eye diameter : 15 cm, Blade angle at
inlet : 30°, Blade angle at outlet : 25°, Speed 1450 rpm. The flow
velocity remains constant. The whirl at inlet is zZero.

Determine the work done per kg. If the manometric efficiency is
82%. determine the working head. If width at outlet is 2 m,

determine the power n, = 76%. e 15
ey
)
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Write short notes on the following :

(i) Stainless steel

(ii) High speed steel

(iii) High carbon steel fj{;
With the help of figure, describe the Shielded Metal Arc Welding
process. 15

Explain the different operations performed in grinding machine. 15

Mention the differences between shaper and planer machine tools. 15
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(a)  Give the classification of kinematic pairs. -
x 3

(b)  An engine, running at 150 r.p.m., drives a line shaft by means of 5
gr belt. The engine pulley is 750 mm diameter and the pulley on the
line shaft being 450 mm. A 900 mm diameter pulley on the line

)
{ ™~ [

- : shaft drives a 150 mm diameter pulley keyed to a dynamo shaft,

Caleulate the speed of the dynamo shaft, when (i) there is no slip,
.\. and (ii) there is a slip of 2% at each drive. 15

(e}  Mention the comparison between involute and cycloidal gears. 15

(d)  Explain the term height of the governor. Derive an expression fué,
the height in the case of a Watt governor. f’ A1 15

N — ) d
6. fa)  Three forces of 2P, 3P and 4P act along the three sides of an )@&%

equilateral triangle of side 100 mm taken in order. Find the
magnitude and position of the resultant force. 15

A body of weight 300 N is lying on a rough horizontal plane having
a coefficient of friction as 0-3. Find the magnitude of the force,
which can move the body, while acting at an angle of 25° with the
horizontal. 15

Derive the expression for the shear stress in a circular shaft
subjected to torsion. = S £§,

p)erive the expression for circumferential stress in a thin
cylindrical vessel.




