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General Engineering (CIVIL AND STRUCTURAL)

e Sttt (Rifrer s Lol bl
ENGLISH

(a) For a town wi.th population of 2 lakhs a water supply scheme is to be designed. The
maximum daily demand may be assumed as 200 litre/capita/day. The storage
reservoir is situated 5 km away from the town. Assuming loss of head from source to
town as 10 m and coefficient of friction for the pipe material as 0.012, recommend the

size of supply main. 50% of the daily demand has to be pumped in 8 hours for the
proposed scheme. (15)

(b) A certain clay layer has a thickness of 5 m. After 1 year, when the clay was 50%
Consolidated, 8 cm of settlement had occurred. For a similar clay and loading

conditiqns, hqw much settlement would occur at the end of 1 year and 4 years
respectively, if the thickness of new layer is 25 m? (15)

(c) What is efficiency and explain different kinds of irrigation efficiencies? (15)

(d) The speed of overtaking and overtaken vehicles are 70 and 40 kmph, respectively on
a two way traffic road. The average acceleration during overtaking may be assumed as

0.99 m/s2.

(i) Calculate safe overtaking sight distance.
(i) What is the minimum length of overtaking zone and draw a neat sketch of the
Overtaking zone and show the position of sign post. (15)

HINDI

(a) 2 @@ T HEET T AR F AT A IS A T8 A= ¢ 3FaA SAF AT
200 foexmfa =afeal ufa e AT 31 @wdr &1 Sor 9k d 5km gy Bya giEa
¥ graregar gifr 10m 3R ursy aeel & foaw avor &7 Ions 0.012 AR T&T

_ 3nufd & 3 & RwRy fifev gwafaad e & Qv R A @ 50% 8 vE #

qFq fHar SET E

(15)

(b) Rt AT T $T AerE 5m ¢l TF a9 & 91¢ 9 Afd 50% FUAT 55 ar 8cm
& FRRT g3m U & wivwr § fav AR gAe sRor RRufaat & waen 1 af sk 4
af & arg e fEXRoT g9 o9 IfE @8 WA i Hers 25 m g

(15)

(c) zerar Far &7 =g gerar & fafdes YR Fasvl

(19)

(d) Reffr FiqmTg wsF W aEAt & A # 3R A6 T w70 3R 40
kmph ¥ 3iffcas & el 3iaa ca’or 0.99 m/s? AT ST T T ‘
(i) GXEa sfdeae gff &ff aRefaa fifeTl
(ii) 31T &7 & ~gedA wars FAT 87 AeH & 1 FTaee @A F=sv IR
Thas 3urder $r Rufy @iET

XP2019

(15)

Page 3 of 28 P.T.0



www.HaryanaJobs.in

Q2) ENGLISH

(a) What are the requirements of an ideal permanent way? Draw a dimensional cross
section of a BG track in embankment on a straight track and mark the details. (15)

(b) The following are bearings taken on a closed compass traverse:

LINE F.B. B.B.
AB 80°10' 259°%'
BC 120020 301950'
CD 170°50' 350050
DE 230°10 49030'
EA 310020 130015

Compute the interior angles and correct them for observational errors. _
Assuming the Observed bearing of the line CD to be correct, adjust the bearing

of remaining sides. (15)
(c) Mention the factors governing selection of dam site. (15)
(d) Design a regime channel for a discharge of 35m?%/s with silt factor of 0.9 by Lacey’s
theory taking side slopes as 1H : 2V (15)
HINDI
(a) 3meet TRl ARt v et = §2 @Y v W FFeREd # BG & & R aeuey
TR=dg & T qege AR e 5w (15)
(b) Fga TwAYT W AT U RFAR 50 TR &
AT 7 RFAW T A
AB 80°10' 25900'
BC 120020' 301°50'
CD 170050 350°50'
DE 230010 49°30'
EA 310°20' 130°1%'

IR F0iT Y 0T HSC AR Geror Jieat 6 e & 3730 v ffvw) 7=
ST CD a3t & Wiaid RFAe & Gifla & g ar 9w §Est & A &t

FAIST S| (15)
(c) I TUST & TIA & [Ad9F FRE! FT Ioa@ FIfaw] (15)
(d) 9red @rel 1H : 2V A &Y ol Rgia & HgaR 0.9 F 9 7o arer 35 m¥/s &

fAEmer & Qv Refa daa &1 B9 sae) (15)
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Q3) _ ENGLISH
(a) Describe Direct shear test with the help of neat diagram and mention its advantages.

) ) (20)
(b) Design a simply supported roof slab for a room 8m x 3.5m clear in size if the

Superimposed load is 5 kN/m2. Use M15 mix and Fe 415 grade steel. Use limit
state method of design.

100 As/bd 0.15 | 0.25 | 0.50 0.75 1.0

Tc
(N/mm2) 0.19 | 0.36 | 0.49 0.57 | 0.64

(25)

(c) Design a rectangular beam to resist a bending moment of working load equal to 45
kNm using M15 and mild steel?

(15)
HINDI
(a) ¥I5C IMNA I FEFAT ¥ YcheT ITHIUT GHEI0T T 0T IS BT 3TF ol ST
(20)
(b) Frez 3T F 8m x 3.5m & FeT F AT WURT &F AT BF GeT (VAT ) & BoASA
3T 9 Al IIRIAT HR 5 kN/m? @1l M 15 @ 3K Fe 415 32 & & &7
v FfSw| 3PweT o e afga 1 5T X

100 As/bd 0.15 | 0.25 | 0.50 0.75 1.0

(N/‘::mz) 0.19 | 0.36 | 0.49 0.57 0.64
(25)
(€) M15 3 375 ST @1 FET < 45kNm & T FRFE 9K & dher 3aet Fr
AFat & AT JTAHER A7 F BAST T30
(15)
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Q4) ENGLISH

(a) What is workability of concrete? Explain slump test and compacting factor test.
Discuss the factors affecting workability.
(20)
(b) A trapezoidal channel has a bottom width of 3m and side slopes of 1.5 horizontal : 1
vertical. The longitudinal slope of channel is 0.0004. (a) Calculate the average Shear
stress on the channel boundary when the flow takes place at a uniform depth of 1.25
m, if the Manning’s roughness coefficient of the channel boundary is 0.012?
- (15)
(c) A pelton wheel has a mean bucket speed of 10 m/s with a jet of water flowing at the
rate of 700 litres/s under a head of 30m. The buckets deflect the jet through an angle
of 160°. Calculate the power given by water to the runner and the hydraulic efficiency

of the turbine. Assume coefficient of velocity as 0.98 (15)
5
(d) What are the characteristics of good quality of timber? (10)
HINDI
(a)#ﬁtﬁmwhmmmmmm%aﬁﬁml
FHAAT A TR F a SRS | T4 D)
(20)

(b) Foeel derer Ay ot S 3m ¥ 3R RS T 1.5 AT ;1 IEHR | AT F;
mﬁmo.oom%lﬂm@rqmmwmmmmmﬁmméw

M%mmmmﬁmmmﬁm,aﬁﬂmﬁmm
Afier FaTar UTF 0.012 &

(15)
(c) 30mﬁm$m7oomﬁawmmﬁwmmw
&I AT Fghe are 10 m/s%|mmﬁ160°$mwﬁaﬁamﬁlmm
Wﬁaﬁaﬁammﬁmﬁammqﬂmﬂﬁmlmﬁ;w
ot 0.98 &1

(15)
(d) 3redr aporar arel Tt & fPreeror Far #2

(10)

XP2019
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Q5) ENGLISH

(a) For the retaining wall shown in the figure, determine the lateral earth force at

rest per unit length of wall. Also determine the location of resultant force and
also draw the pressure distribution diagram.

(20)

Yo = 19.3 KN/m?
q)' = 300

¢ =0

5 2

(b) 5009 of dry soil was subjected to sieve analysis. The weight of soil retained on
the Sieve is as follows:

IS sieve size | Wt. of soil,g | IS sieve size | Wt. of soil, g
4.75 mm 10 425 85
2.00 mm 165 212y 40
1.00 mm 100 150p 30

75 50

Plot the grain size distribution curve and determine the following: .
(i) Percentages of gravel, coarse sand, medium sand, fine sand and slit-clay
fraction in the soil.
(ii) Effective size
(iii) Uniformity coefficient
(iv) Coefficient of curvature
(25)
(c) A 30 cm diameter well penetrates 25 m below the static water table. After 24hours of
pumping @5400 litres/minute, the water level in a test well at 90m is lowered by
0.53m, and in a well 30m away the drawdown is 1.1m.
(i) What is transmissibility of the aquifer?
(ii) Also determine the drawdown in the main well. o
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HINDI :
(a) ﬁmmﬁaﬁﬁ?ﬁmﬁﬁ(mﬁ)*mmﬁﬁﬁzmmw
e 3 T AT DT T IR e A AR 7@ ROC A AT T g
# weTgT|

|

A

(20)
¥ = 16.5 kN/m?®

¢' =300
c¢'=0

2.5m

Ground
4 'watet table

P

19.3 kN/m3
300
0

2.5m |

at

pono

TS o B—.
L L A A e WA BT

0 -2

A4

O
(b) 5009 T #per F7 areR Reeor fRrar s TR # W A AR FE GEN E

IS AT« ATATT

& # g

IS TTeeT 3THAT

@ AR g

4.75 mm

10

425y

85

2.00 mm

165

212y

40

1.00 mm

100

150p

30

75 50

HUI FH AT TROT a5 o180 3R F=faf@a a7 ST
(i)7geT & TR, I ¥, AA I, A W IR AT FRIGT w61 F e
(il eI 3T,
(il T TqOTIe,
(iv)ashar T[oTieh
(25)
(qmmwmﬁ&MMWmmtxmmhMmmm%wﬁawﬁm

%24%3&:90mwmwﬁaﬂaﬁo.%mﬁﬁmm%aﬁwmﬂ
[FIATE 1.1 m gl

(i)STererdy TR & FeRoT ofierar &7 £
(i7AET |I A vy Y 719 Afow?

(15)
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Q6) ENGLISH

(a) A welded bracket connection is shown in figure. It supports a factored load of
150 kN at a distance of 120 mm from the face of column. Design the fillet weld
on two sides. Grade of steel = Fe 410 f, = 250 MPa.

Ne Py=150kN (25)
:120 mm
4
d
t=12mm
fillet weld
"
(b) Draw the Shear Force and Bending Moment diagram for the beam shown

(c) Define the following terms:

Depreciation, Sinking fund, Salvage value, methods of valuation )
(15

HINDI
(2) fwt gl & Afesa S Fa @1 ITT 9/ €| I8 HioH & 3T AT F 120 mm
$r gfr I 150 kN & I0TF 9N FY Ided &an gl & 9l W e deg F o
FAST| STAIT FT A3 = Fed10 f, = 250 Mpa.

—\ Pu=150kN
120 mm ! (25)

d
t=12mm
fillet weld

41\,_—.

(b) Ay geffS 1§ &9 ¥ HIFYUT q IR dohel INYOT T F NG FABT |

(20)
(c) Fwfaf@a el #1 aRenfa fifow
m,ﬁﬁwﬁﬁ,ﬁzﬁanwm,mﬁmﬁq%ﬁﬁl
(15)
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Essential Tables of IS 456 : 2000 Code of Practice

IS 456 : 2000

26.2.1.1 Design bond stress in limit state method for plain bars in tension

shall be as below :

Grade of concrete M20 M25 M30 M35 M 490 and above
Design bond stress, Tog' N/mm? 1.2 14 L5 13 1.9

Table 16: Nominal Cover to Meet Durability Requirements

(Clause 26.4.2)
Exposure Nominal Concrete Cover in mm Not Less Than
Mild 20
Moderate 30
Severe 45
Very severe 50
Extreme 75

Notes :

1.For main reinforcement up to 12 mm diameter bar for mild
exposure, the nominal cover may be reduced by 5 mm.

2.Unless specified otherwise, actual concrete cover should not
deviate from the required nominal cover by *'? mm.

" » L ) ' ' "
3.For exposure condition 'severe' and 'very severe', reduction of 5 mm
may be made, where concrete grade is M 35 and above.

XP2019 Page 10 of 28 p.1.0
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IS 456 : 2000

Table 19 : Design Shear Strength of Concrete, Te' N/mm?
(Clauses 40.2.1, 40.2.2, 40.3, 40.4, 40.5.3, 41.3.2, 41.3.3 and 41.4.3)

Concrete Grade

1004“;]s
b MI5| M20 | M25 | M30 | M35 | M40and
above

(1) (2) (3) (4) (5) (6) (7)

<0.15 0.28 0.28 0.29 0.29 0.29 0.30
0.25 0.35 0.36 0.36 0.37 0.37 0.38
0.50 0.46 0.48 0.49 0.50 0.50 0.51
0.75 0.54 0.56 0.57 0.59 0.59 0.60
1.00 0.60 0.62 0.64 0.66 0.67 0.68
1.25 0.64 0.67 0.70 0.71 0.73 0.74
1.50 0.68 0.72 0.74 0.76 0.78 0.79
1.75 0.71 0.75 0.78 0.80 0.82 0.84
2.00 0.71 0.79 0.82 0.84 0.86 0.88
2.25 0.71 0.81 0.85 0.88 0.90 0.92
2.50 0.71 0.82 0.88 091 0.93 0.95
2.5 0.71 0.82 0.90 0.94 0.96 0.98

3.00 and

above 0.71 0.82 0.92 0.96 0.99 1.01

Note: The term As is the area of longitudinal tension reinforcement
which continues at least onc effective depth beyond the section
being considered except at support where the full area of

tension reinforcement may be used provided the detailing
conforms to 26.2.2 and 26.2.3.

Table 20 : Maximum Shear Stress, Tc max’ N/mm?2
(Clauses 40.2.3, 40.2.3.1, 40.5.1 and 41.3.1)

Concrete Grade M 20 M25 M30 M35 M 40 and Above
Te max' N/mm? 2.8 3.1 35 37 . 4.0

Page 11 of 28 P.T.O
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IS 456 : 2000

Table 21 : Permissible Stresses in Concrete

(Clauses B-1.3, B-2.1, B-2.1.2, B-2.3 and B-4.2)
All values in N/mm?

Permissible Stress in Permissible Stress in
Grade of Compression Bond (Average) for
Concrete Bending p— Plain Bars in Tension
(1) (2) (3) (4)
Ocbe Occ Tbd
M 10 3.0 2.5 =
M 15 5.0 4.0 0.6
M 20 7.0 5.0 0.8
M 25 8.5 6.0 0.9
M 30 10.0 8.0 1.0
M 35 11.5 9.0 1.1
M 40 13.0 10.0 1.2
M 45 14.5 11.0 1.3
M 50 16.0 12.0 1.4

Notes :
1.The values of permissible shear stress in concrete are given in Table 23.

2.The bond stress given in column 4 shall be increased by 25 percent for bars
in compression.

XP2019 Page 12 of 28 p.T.0
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IS 456 : 2000

Table 23 : Permissible Shear Stress in Concrete

(Clauses B-2.1, B-2.3, B-4.2, B-5.2.1, B-5.2.2, B-5.3, B-5.4, B-5.5.1, B-5.5.3, B-6.3.2,
B-6.3.3 and B-6.4.3 and Table 21)

] 1004 Permissible Shear Stress in Concrete, tc N/mm?
| b_; Grade of Concrete
' MI15S| M20 M 25 M 30 M 35 M 40 and above
(1) (2) (3) (4) (5) (6) (7)
<0.15 0.18 0.18 0.19 0.20 0.20 0.20
0.25 0.22 0.22 0.23 0.23 0.23 0.23
0.50 029 | 0.30 0.31 0.31 0.31 0.32
0.75 034 | 035 0.36 0.37 0.37 0.38
1.00 0.37 0.39 0.40 0.41 0.42 0.42
1.25 0.40 0.42 0.44 0.45 0.45 0.46
1.50 042 045 0.46 0.48 0.49 0.49
1.75 0.44 0.47 0.49 0.50 0.52 0.52
2.00 0.44 0.49 0.51 0.53 0.54 0.55
2.25 0.44 0.51 0.53 0.55 0.56 0.57
2.50 0.44 0.51 0.55 0.57 0.58 0.60
2.75 0.44 0.51 0.56 0.58 0.60 0.62
3.00 and above | 0.44 0.51 0.57 0.60 0.62 0.63

Note: As is the area of longitudinal tension reinforcement which continues
at least one effective depth beyond the section being considered except at support
where the full arca of tension reinforcement may be used provided the detailing
conforms to 26.2.2 and 26.2.3.

Table 24 : Maximum Shear Stress, Tcmax' N/mm?
(Clauses B-5.2.3, B-5.2.3.1, B-5.5.1 and B-6.3.1)

Concrete Grade M 15 M 20 M25 M30 M35 M40andabove
Tc max N/mm? 1.6 1.8 1.9 2.2 2.3 2.5
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General Engineering (ELECTRICAL) T g
Part B e EsfRa (Rrep) ::)
Q1) ENGLISH ”
(a) Determine the unknown currents through and voltages across theére%'f{’”CES in
the circuit of figure-1. ZQ - Q"L@ LY~ ¢ (15)
4 (g// ) Q7
2A Q a8 2 Sen By g2l
\/’\/{8 '\1/“ - e 4 ?
Figure-1 (2" 2 Y Lol il
(b) The resistance of a transmission line is 126Q at 20°C. Determine the-resiftan_ce of the !
line at 35°C. The temperature coefficient of the material of transmission line is
0.00426 at 0°C,
(15)
(c) Two heaters A and B are connected in parallel across a supply voltage. They produce
500 Kcal in 20 minutes and 1000 Kcal in 10 minutes, respectively. The resistance of
heater A is 10Q.
(i) Calculate the resistance of heater B. (15)
(ii) If the two heaters are connected in series across the same supply voltage, how
much heat will be produced in 5 minutes. (15)
HIND!
(3) 35fA-1 & aRmer & 3rma urE 3R gY@ aeear @ wT AT
2Q (15)
AN
2A¢) 4(% %69
HTepid-1
(b) FTROT AEa FT FfaRIEr 20°C WX 126Q §1 35°C W AR & YR AT
HITAT| FUIOT ST I FHAT FH AGAA qUTH 0°C T 0.00426 &)
(15)
(c) gean$ dteear W & §X A AR B AR I3 &1 & HFe: 20 B & 500 Keal 3R
10 A=t # 1000 Kcal 3c9e=1 #d &1 §1eX A F 9faRier 10Q & ar -
(i) X B @ gfay aR&fora fAifaw)
. (15)
(i) afe 3= & FeaTg aeedT W al 81X AW # F2 &Y ar 5 BT F Rraey FAT
3Tee gren?
(15)
XP2019 Page 14 of 28 P.T.0
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Q2) . ENGLISH
(a) Determine the current through the 70 resistance in the network of figure-2.
3Q 5Q 57V 70 (15)
42 4Q 680
70V av
Figure-2
I (b) A circular coil of 30 turns and radius 8 cm carrying a current of 6 A is suspended

verti%ally in @ uniform horizontal magnetic field of 1.0 T. The field lines make an angle
of 60°with th.e normal to the coil. Calculate the magnitude of the counter torque that
must be applied to prevent the coil from turning.

o —

(15)

(c) The number of turns in two coupled coils is 600 and 1700, respectively. When a
current of 6 A flows in the second coil, the total magnetic flux produced in this coil is
0.8 mWb, and the flux that links with the first coil is only 0.5 mWb. Calculate, (i)The
self-inductances of the twe coils, (i) The coefficient of mutual inductance and (iii)The
coefficient of coupling.

(3x10)
HINDI
(3) 3mfar-2 # T 1T Aea® # 7Q wfekty ¥ QAR AT URT W AT
3Q 5Q 57V 70 (15)
4Q
R i
3TRTA-2

(b) 1.0 T & TaAE &fas IahrT &1 # 6A T URT T dgT A arer 30 W 3K 8 cm
#r P ATl TAHER TSl Tehls TS §1 81T Tgel Hsell & THT 600 FT HroT
Tt ¥ F3A F gEA A Vbl F AT T T AT Hf-arereget Fr qR@or aqEv

(15)

(c) & gfvra Fafarat &F T A FEar HAW: 600 iR 1700 T I« gAY Fr F 6A H
URT ST R & ar 39 $oi # 3eued WYY IR HfFamE 0.8 mWb e ¥ 3R
Tgel SEel FT Sige arer JfFEE Fad 0.5 mWb giaT 81 i @1 aReee
PR ()t sl H1 T@a: Wehcd, (i) /ER Rebed HT 3071, AR (i) ZaeT F

ot
(3x10)

XP2019 Page 15 of 28 P.T.0
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R S A R SR SR X SN T TR Sy o *
Q3) ENGLISH
(a) Differentiate between absolute and secondary instruments. (i
(b) What is the basic difference between indicating instruments and integrating
instruments?
(10)
(c) A 50pA meter movement with an internal resistance of 1KQ is to be usedda§_;r$|c
voltmeter of range 50V. Calculate (i)the multiplier resistance needed, an (ithe
voltage multiplying factor.
g plying (2x10)

(d) In a moving coil instrument, the coil has a length of 5 cm, a width of 4cm and 80_
turns. The magnetic flux density in the air gap is 0.1 Wb/m2. The hair spring provides
a controlling torque of 0.5 x 107 Nm/degree deflection of the coil. What current will be
required to give a deflection of 60°?

(20)
HINDI
(a) ot 3ittr Bdras AggEt & & 3iaw Tave fifaw)
(10)
(b) FHE® AMTET 3R GATHAS AGIA & O HT H FT 87
(10)

(c) 1KQ & 31aRe 9faRYy arer 50pA Hiex F1 Foee 50V IS % fgse URT diecaArdr &
T ST ¥ (i)3aRdE SgAvTR Wi 3R (ji)dleedr SgavTe AU ST IRl
EIE Y

(2x10)

(d) Twrer Geelr AGET A, FIeh T oars Scm, WS 4cm ¢ AR 80 W F1 A HRA H
gadra Hf¥aE geicd 0.1 Wb/m? §1 & F#e $sell & 0.5 x 107 Nm/ 3o faaiw
Fr s T-3Mg0T &dT &1 600 FT 8T & F fov fhae URT @ smaeaesdar geh?

(20)
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Q4) ENGLISH

(a) Asingle ?Jhas|$ slsgem/A{_hle KV/'220 KV, 50 Hz transformer (ideal) is connected to
200 KV supp . | '€ secondary side of transformer is connected to a load of

300 + j 400) ohms. If the number of . 5
(i) Turn ratio turns in low voltage (LV) side is 1000, find

(if) Secondary side voltage

(iii) Number of turns on the high voltage side

(iv) The maximum value of core flux

(v) Primary (sou_rce) and secondary (load) currents
(vi) Power supplied by source

(6x5)
(b) N;ou%pgde dc machine having wave winding has 294 conductors in armature. Find the
ollowing-
(i) Flux per pole to generate 230V when rotating at 1500 rpm
(i) Torque at this flux when rated armature current of 120 A is flowing. y
(2x15

HINDI

(a) 100 MVA,132 KV/220 KV, 50Hz & et SeT SiEwRIR (36eT) 200KV Fears Awed

q T3 &1 TR T s wEs (300 + j400) A F 6K F I3 81 AR e

dieedm (LV) @138 & T v F&ar 1000 §, o Peafaf@a wa fifse-

(i) WY =T T

(ii) fadra=s @138 drecar

(iii) 3T dtcedr AEs 9 ORI $ir FE&ar

(iv) 18 fRar & JFaA A=

(v) wrafAs (Fra) 3R e (R) ar

(vi) BT g gears fir 7% afFd|

(6x5)

(b) TRAT FereT arer AR YA v URT I F HHAW # 294 FeweX §1 Ao

A fifee-
(i) 1500 rpmwmwzsovmaﬂﬁa:mcﬁfgaaﬁam

(i) 3@ A W 120 A $r ReiRa R orr vafed @ W ao-3meet
(2x15)
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Q5) ENGLISH
(@) What are the advantages of gas turbine plant over steam turbine plant? (
15)
(b) A single phase distributor fed at end A is loaded as shown In figure-3. The .Ioop
resistance and reactance per km are 0.3Q and 0.15% respectively. Determine the
voltage drop at the far end. 200m :
(15)
50A 60A 40A
pf. 0707 1.0 0.8
Figure-3

(c) What are the various diagnostic techniques used for monitoring the health of various
equipments on the system in a power grid?

(15)
(d) What do you mean by plant capacity factor? Describe the plant use factor. sy
5
HINDI
(a) 919 RESA GIF HT ot F NG RaEA TIT & FAT AH 57
(15)

(b) 353 # gefiv 3gaR BT A W IR Thet &1 & Hidewah @ HRa B S &l
arer wfeRer 3R fera gfer Km saen: 0.3Q 3R 0.15Q 81 ¥ & Y W diecar AW

AT AT
! (15)
t 50A 60A 40A
pf. 0707 10 08
HTHIA-3

| (c) ureR iz & faffe suest 61 &1 Rufa (Boy) & PoRel & e sla-d [t
’\ deTfied adelr 1 YR fRar Srar 872
“a (15)
! (d) GI7 & evar 0TS N FAT ATRWT §2 T F T4 0T FH G0l Ao
(15)
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Q6) ENGLISH
(a) Describe and differentiate the processes of direct resistance heating and indirect
resistance heating.
(15)

(b) pDetermine the efficiency of a high frequency induction furnace which takes 10 minutes

to melt 1.815 Kg of aluminum, the input to the furnace being 5 KW and the initial
temperature 15° C.

(15)
(c) If the input to an amplifier is 12 V and the output is 6V, and the input and output
impedances are equal, determine the dB gain of the amplifier.
(15)
(d) What is the main advantgge of a common-emitter configuration over the
common-base configuration of a bipolar junction transistor? (15)
1
HINDI
(a) wegeT SR e 3R 3veger iy amer &1 auie Aifse 3R 33 afeasEt A
3fax TS AT
(15)

(b) 1.815 Kg YIRAATH I aremer & 10 Befe A arelr 3= 3qfa arell RO Fetd Hr
ZeTaT AT FIAT| FeAw H 3799 5 KW ¢ 3R grfds amaer 15°C g1
(15)

(c) T ey TFTeleRIR T 39 12V 3R 3m3eye 6V ¢ 3R 3a9c va 3m3eye yfdewre
FAR & ar WUeRR FT db FfHeH A Hfaw
(1)

(d) Ryder S arer gifeel & FARG-AUR HHI0T A Joell H HHAT-Scdolsh FHI0T

HT TET o1 FIT 87
(15)
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S0 BT A AT A SR SRS R C I TR T

T—
__\
MECHANICAL ENGINEERING HIT
Part C Tifa iR -—L
Q1) ENGLISH
(a) Draw the phase equilibrium diagram for a pure substance on p-T coordinates and
explain. Why does the 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 th": % 3
pressure-volume relation as p = (5/V) + 1.5 where p is in bar and Vis in m*, During
the process the volume changes from 0.15m?3 to 0.05m? and the system rejects 45 kj
of heat. Determine: (i) Change in internal energy (ii) Change. in epthalpy (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 at 25°C. (i) If the heat removal rate fljom the
refrigerator is 1440 kJ/ min, determine the C.0O.P. of the machine and work'nnput
required. (ii) If the required input to run the pump is developed by a reversible engine

which receives heat at 380° C and rejects heat to atmosphere, then determine the
overall C.0.P. of the system. (15)

HINDI
(a) gz verd & faw p-T WA W sraewr Faeer 3N@ a=ET AR 3/ FTase Hfow
uel & AT HIre s & HOT o 4t gt 87
(15)

(b) = gt & ot R aiv g avaAET & € goa e SRR FSAT S @
ZaTar AFfOFHaA g gl

(15)
(c)wwmm@m@amtmm%ﬁmﬁmmp=(5N)+1.5%u
Tl p &3 A & AN Vm® # &1 9fhar & G 3aae 0.15 m® F agaa 0.05m? &

STAT & 3R G 45kJ FSAT H WIRS F a1 BT AT ()3iiaRke 3=t F sRada
(iyeededr & gRade|

(15)
(d) IWFseR # 5@ aF 25°C W IE-IF A 5 F @RS FT a1 & & 0°C qrsme
FAT @A & U ShAVRT AT 9o &1 wer R srar B (et Weset & 3T
' ﬁm—mat1440kJ/ﬁr.%mmhamc.o.P.aﬁtmmsagzmml
(ii)ﬁmmﬁ%mmwmm@mm%m%oocw

mmm%mmﬁmﬁmwmﬁaﬁwmco.P.
AT ST

(19)
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Q2) ENGLISH

i d T-s diagra > )
(8] S {lhee = grams of ideal regenerative Rankine cycie. Why is the
efficiency of this cycle equal to Carnot effici ? ' it
practicable? iciency? Why is this cycle being not
(15)

(b) Show that the efficiency of Otto cycle depends on only on compression ratio.
(15)

(c) A diesel Cdydfet has a compression ratio of 16. The temperature before compression is
390 K and after expansion |!: Is 900 K. Determine: (i)Network input per unit mass of
il (ii)the air standard efficiency and (jii)MEP if the minimum pressure in the cycle is 1

ar.

(15)

(d) In an air refrigerating machine, the compressor takes in air at 1 bar and 10°C. After
compression to 5.5 bar, the air is cooled to 30°C before expanding it back to 1bar.
Assuming '|deal conditions, determine: (i)refrigeration effect per unit mass of air,
(ii)heat rejected by air per unit mass in the intercooler, and (iii)COP of the cycle, in an
actual plant using the above cycle, the air flow 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
(a) 3mext gAY ot a9 & warg T T-s &7 INW BT 3F TFH AT Ge1ar HAlC
ZEIAT & a7 §? Ig U SUIGgIRG F4AT AT 87
(15)
(b) TE Far=T fF 3ifer T Y ST had TUBH HeIuTd W AR &A1 ST g7
(15)

(c) SroieT T & 16 &7 TS HFUTd BT 81 TSl & Ugel g 300 K § X 5@
¥ a/e 900K &1 AT AT (i)ead 3a9e vfa Ife ag Hefa (ijarg A= gaar,
3R (ii)MEP, afE =@ & wgeia# a@ 1 &3 &l
(15)
(d)a;gqanaaziqﬁgmgaargﬁm'gaﬂﬂmcam%l 5.5 &3 a& TNsA & 91G, aTg
TR & 9§ 1 &8 @ ang e ak 30°C F weiifad g &l e Rufaat & Jea
8T T R (el & W S FAE O Fefd (i)FeX woR # arg wia e
Hef et RGeS, 3 ()T FT C.O.P.| 3T T FT TN F A
R Ty 3 arg YAt &¥ 1700 kg/eer & 3R anefad W F smifEa C.0.P.

o.asgqmamm$mmm$mmamﬁmﬁml
F. (15)
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Q3) ENGLISH

(a) Derive the Bernoulli’s equation for the flow of iIncompressible frictionless fluid from the
considerations of momentum.

(15)

(b) A rectangular plate 1.5m x 3.0m is submerged in water and makes an angle of 60°
with the horizontal, the 1.5m sides being horizontal. 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.

(15)
(c) with a neat sketch explain the principle and working of a centrifugal pump. oo
5
(d) A pelton wheel has a mean bucket speed of 10 m/sec with a jet of water flowing at a
rate of 700 litres/sec under a head of 30m. It gets deflected through an angle 160°
after flowing past buckets. Calculate power given by water to runner and hydraulic
efficiency of turbine. Take coefficient of velocity as 0.98. (15)
HINDI

(a) |31 & wAa & 3Edsy ador IR 79 F YA & AT aeren FHDLOT TR
(15)
(b) 1.5m x 3.0m #I tF FTAER TaT g A o ¥ 77 SRS W 60° FT HIUT FAH g,
sHHT o AT &1 59 e F I FART IS Fag F 1.2m AT g ar wle &

FO8 fFaR & et 7 v W I & IRAWT U1 a9 & dguaer fog fr Rufa &
IR&e HfAT

(15)
(c) Tooo I@IRT TaAER ITdes 99 & fRgia @ S &1 qofa S
(15)
(d) 30m #r garcaar & i 700 foev/A. i & W yarfgd 1 arer Ul & o are
Yoee T Y AL Fahe Afd 10 mA. Bl TF o I F yaiRd @ F a5 160° &

For § REART g Jrar 81 IR g ER & & 7 9fFT AR eana fr g7 wmeg
Z8TaT &7 IReele ITTT| d9T 30T 0.98 A oifaw)

(15)
. L sw®
F aaeheu Y
AR
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4 ENGLISH
() Explain atleast eight casting defects along with remedies.
(15)
(b) With neat sketch, explain the working of Tungsten Inert Gas Welding (TIG). )
(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
(a)m#mmmé'%amsmmma:mﬁmﬂ
(15)
(b)mmﬂammemmmﬁammmmmm
ERe gl
(15)
(c)mﬁgaﬁﬁwwwmmﬁ?wmmwﬁamml
(15)
(d) fafeter 7T R e S e Rfdes saremt @ gaT # avie S
(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. (i)

. inclined at 30° to
(b) A body, resting on a rough horizontal plane, required a pull of 180 N
the plane just to move it. It was found that a push of 220 N inclined at 30°ﬁ£o' the
plane just moved the body. Determine the weight of the body and the coefficient 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 ghe ends. If
elastic modulus of aluminum and steel are 1x105 N/mm? and 2x105 N/mm?,
determine the stresses developed in each material and the extension of the compound
bar when axial tensile force of 60kN acts. (15)

(d) Explain thee assumptions made in Euler’s column theory. How far the assumptions are
valid in practice?

K'ﬂf/b' HINDI

(a) Tve AT fF af T Bg | G @i GRadT a9 TAF @ af TS ad & I
gl & €T For A AT (ASA) F JFIF H e

(15)

(15)

(b) v s ao W @ 3T iz 3 Raw & AT a@ W 300 W T 180 N %
351 FS0T ¥ AT raeEE ¥ TE &4 AT F ad W 30° W AT 220 N & g9 & U
| R a1 g 7 e R EdOT A S AR
(15)
i (c) 600 mm = AR B 40mm = AR 20mm A WAATH Fr T F T E
i 38 fat o€ 60mm Y x 15mm A T A T ¥ Frord & Sy T ¥ AR
lq dgfAafaTA AR T F TRy A 1x105 Nimm? 3R 2x105 N/mm? ¢ df 3t
* o W S1d 60kN & 360 a=ie 9 Ffhd &1 o 38d YAF o & 3cue yiaed
| e 3w R @ e AT g ((ooF5) oy
\ 80273 LS i 7

l Wro - by 208 73 5/;@&? ij(ﬂ\j{[“ (16}

: L w T !ﬁg,@egkﬁ) A
W DS .. L 21 -0
e W S T 8 Z

| (}’/ g/s = b AZ; ?\L ;“/’Ll
| « o D T o B wt
, XP2019 £ ¢ ‘3 \C\ Page 24of 2 5 = p.10
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6) ENGLISH

(a) The turning mom:éf‘t diagram for a multicylinder engine has been drawn to a scale
1mm=600Nm vertically and 1mm=30 horizontaily. The intercepted areas between the
output t_orque curve and the mean resistance line, taken in order from one end, are as
follows : +52, -124, +92, -140, +85,-72 and +107mm?, when the engine is 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 flywheel 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: (i)Outstroke during
60° of cam rotation; (ii)Dwell for the next 30° of cam rotation; (iii)Return stroke during
next 60° of cam rotation, and (iv)Dwell for the remaining 210° of cam rotation. The
stroke of 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 tooth terminology with the help of sketch.
(15)

HINDI
(a) 98 RAIST T ST &7 adieT AU 3N 1mm=600Nm 3taf&R 3R 1mm=3° &ifdsr
A @ AT AT gl G R A ssa 600 ppm AR A aa @ v A F
F Y ¥ AT v 33eye sq@-3nget g% 3R Ay iRy aEa § 9 siaeg 8
30 YHR §- +52, -124, +92, -140, +85, -72 AR +107mm? ¢ Il a1fy & T we-ag
HET 1.5% ¥ 30F A& ¥ a 0.5m B F afdures T%  awTs defy A

e
| (15)
(b) FuTE geer Are #F HwaR afFd FaRT we fr Rufa gasw)
(15)
(€) ERUR 3y a7 fe=fal@d ifd & & AT & aemar S 8- () 600 % 3made
¥ 2R IsergiE; (i3 300 # A & v ReRon; (ji)3mrer 600 $he snadr &
a‘hmmqm@a;;m(iv)awzmoamma:mmmaﬂmwgﬁuo
mm ¥ 3 37 £y A Fedr 50 mm gl IETH W3S IR Ao Wi et
% ORWT wary Ao & AT &1 oG AT I T 3T A Sve B 3 IR §
3 T & 1 Serge darsCl

(15)
(d) YRy qamew FrR da erearad 1 AAEE FAET

(15)
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