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Note: Attempt all Sections. In case of any missing data; choose suitably.
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1.

SECTION A
Attempt all questions in brief.

02x7=14

Question

CO

Level

Q
no.
a

Explain the Poisson’s ratio. Write down the expressions in the elastic
constants.

UIST o 3IATd P WP PN | TR RRIHI H o] Bl [Rau|

1

K1

Comparison of electric vehicles W|th conventlonal engine-based vehicles.

URUR® SO SMYUTRd a8l & 1Y 3afacd drg-l &I ol

K1

Drive the expression for the coefficient of performance in refrigeration?

URITd & UaRH & UNid & oy sifiaafed Sea a?

K1

What are the Newtonian and Non-Newtonian fluids?

TG 3R R-gfF0 Rd yardf a1 82

K1

Enlist three temperature measuring instruments

I AU A1 & IUBRUN Dl Jldg B

K1

Define mechatronics and its key elements.

A 3R 3P UH dedl ! GRUTG B |

K1

Differentiate between dry bulb and wet bulb temperatures.
[5h §ed Ud 3T god ard H SfaR TP Hiforg|

K1

SECTION B
Attempt any three of the following:

07x3=21

Draw the stress-strain diagram of the following:
(i) Ductile materials
(ii) Brittle Materials
fafaRad &1 ufded-faefd se sFRT:
() =t
(i) YR IR

1

K2

Explain the construction and working principle of a 4-Stroke Petrol Engine, also
draw the Pressure-Volume (P-V) & Temperature-Entropy (T-S) diagram with a
neat diagram.

4-K& USId S5 & (AT 3R &1 Rigid &1 aarem &, T 9 3RE &
Y GET- 3T (P-V) 3R ATTHM-T=THY (T-S) 3Rd f §14)

K2

Explain the construction & working of.a domestic refrigerator with a suitable
diagram. Also, show all the components.

IR PR & AT iR SR I T TG 3RE & 1Y JHsU| 91 g,
gt geohl @I fem|

K2

Draw the schematic arrangement of a Pelton wheel turbine and state the
applications.

oo I CREIS & AIoiTag aedl §410 3R VAN &l §and|

K2

Describe the construction and operation of a Prony brake dynamometer. Derive
the formula for the brake power of the engine.

U 5% SHMICR & (A T4 oA &1 guid HI | $9 &1 6 T1aR &
oI 91 ured 1|

K2
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SECTIONC
3. Attempt any one part of the following: 07x1=07
a. | Two locomotives on opposite banks of a canal pull a vessel moving parallel to | 1 K3
the banks by means of two horizontal ropes. The tensions in these ropes have
been measured to be 20 kN and 24 kN while the angle between them is 60°. Find
the resultant pull on the vessel and the angle between each of the ropes and the
sides of the canal.
T R & [AWRId [P Rl R & diemifed a afas St & J1em § daf &
FHFIR Ia a1 T SIgTel Bl Widd ¢ 1 39 IRl H T1d 20 kN 3R 24 kN
AT 77 § Sdfd 3% aid BT HI 60° g1 U W uRumd Réama a1 ude
IR Td 8% DT YoA131 & s DT HIvT J1d Pifog |
b. | Determine the reactions at the support point A and B. 1 K3
A fag U ok off R ufaferansit &1 FaRor &3

kN 10 kN/m

v v
f=—1m ' - m—f 2m |e——15m
4. Attempt any one part of the following: 07 x-1=07
a. | Write a comparison between CI engines and Sl engines. Explain the role of.| 2 K2
MPFI system.

CI S99 TqUT S| S5 &1 Jor1 farfam
b. | Compare Electric Vehicles (EVs), Hybrid Electric Vehicles (HEVS),-and | 2 K2
conventional IC engine vehicles in terms of fuel economy, emissions;.driving
range, cost, and suitability for various applications.

Tl Bt gal 24 SriaRT, IoH, SfdT ¥, aTd SR fafird srvat &
forg Iogaadr & dgf § |

5. Attempt any one part of the following: 07x1=07
a. | Define the Heat pump. It is proposed to heat a house using a heat pump outside | 3 K3
air at 0°C is used as the heat source. Inside temperature of house is maintained at
25°C. The heating load estimated as 104500KJ/hrs. Calculate the minimum
power to drive the heat pump.
gic U ! IRYIRG 31 0°C TR J1ER &1 841 ®I THf Jid & ©0 & IuanT fan
STl g1 R P SfER P AUgE 25°C W AN @ ol gl gifcT dre
104500K)/hrs & =0 H AT 81 T UU &I Idq & o gAaw wfdd &t
U Y|
b. | Write the short notes on the followings: 3 K2
(i) Dew point temperature
(i) Comfert air conditioning
foferRad R dféa fewfimt fafee:
(i) Si9 fdgama=
(i) PIHC TR ST
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6. Attempt any one part of the following: 07x1=07
a. | The space between two square flat parallel plates is filled with oil. Each side of | 4 K3
the plate is 60cm. The thickness of the oil film is 12.5mm. The upper plate,
which moves at 3 meter per sec, requires a force of 98.1N to maintain the speed.
Determine:

(i) The dynamic viscosity of the oil in poise, and

(ii) The kinematic viscosity of the oil in stokes if the specific gravity of the oil is
0.95.

3 TPR JUIE JHMIR Wel b a1 B - ad T T 8T 81 We Bl UdPb
YOIl 60 T4 g1 dd fhed ot Aiers 12.5 findt 81 Sud wie, ot 3 tfex ufd Ads
D! TG FeAdl §, B A T [ b T 98.1N & I B 3TITHT it g
fReifed H:

() o Pt =i T, 3R

(ii) (i) T T ad B! BHARCS T e dd o7 [IfRIY T 0.95 B

b. | State and explain Pascal’s Law. A hydraulic press has a ram of 30 cm diameter | 4 K3
and a plunger of 4.5 cm diameter. Find the weight lifted by the hydraulic press
when the force applied at the plunger is 600N.

RS & FH &7 quiF ST 3R THSSY | TH gReiad o9 & 30 It
HT TP W 3R 4.5 W Y T T WoR g1 TTESIcd I gRT o1 T aoi
T BT ST6 ok TR IR 77 & 600N & |

7. Attempt any one part of the following: 07x1=07
a. | How is the pressure measured? Explain any two methods of pressure | 5 K2
measurements done in industrial applications.

GaTd B AT ST g7 SN Sy § ad A &1 gt ot faftay &t
JHART|

b. | Explain the following power transmission sytems: 5 K2
i.  Ratchet Mechanism
ii. Beltdrive

fafeRad urar arwor yonferdl &t et Sife:
(i) Jdde dF
(i) See gr3d
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