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FUNDAMENTALS OF MECHANICAL ENGINEERING & MECHATRONICS

TIME: 3HRS M.MARKS: 100
Note: 1. Attempt all Sections. If require any missing data; then choose suitably.
SECTION A
1. Attempt all questions in brief. 2x10=20
Q no. Question Marks | CO
a. Differentiate active and passive transducers. 2 5
Tfeha 3R FAfer TSR | 3idR &Y |
b. Define the scavenging process. 2 2
Th AT (scavenging) Ui dl B GRHTNT B
C. Explain Hook’s law. 2 1
gb (Hooke’s) &1 4aH Trgmsy|
d. Discuss the continuity equation. 2 3
RIS mﬂw (Continuity equation) UX Tl BN |
e. Define accuracy and precision. 2 5
Tl (accuracy) 3R TRIGT (precision) 1 AR B |
f. Define Ton of refrigeration. 2 2
Uidd & e (Ton of refrigeration) B IR B |
g. Explain the superposition theorem. 2 1
PEREARGEIER]
h. Define specific gravity and specific Welght 2 3
fafRry TS (specific gravity) Td fafRI¥ YR (specific weight) &I
ORHISE B
I Define DBT, WBT and DPT. 2 2
S (DBT), Ssgaict (WBT) 3R SiUict (DPT) &I URYTNG &1 |
J. Discuss the significance of calibration. 2 4
3{RTh (calibration) %ﬂ%c_dq?ﬂ?lfaﬁl
SECTION B
2. Attempt any three of the following: 10x3=30
a. Explain the construction and working of four stroke petrol engines. 10 2
IR TP UCId Soi &1 Ixa-T Ud HIRIYUITE &1 aHegd |
b. Explain the construction and working of optical pyrometer with the help | 10 4
of neat diagram.
Wy A & Gerdl ¥ HiPed UreIiHiex (optical pyrometer)
R Td SRl ! 9Hsu|
C. What is Mechanical Actuation. Explain any four mechanical actuations | 10 5

systems.
Npod UKJURT (Mechanical Actuation) oI %? fsl IR
TaUR (Mechanical Actuation) JOTTTIT B SHRSAT R |
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d.

Draw the SFD and BMD for the cantilever beam shown in figure.

o & faame o Sfecfiar Siu & forw Tauwet 3k diurst smg|

15 KN 8 KN
~4 KNM

S S : 1
% B c D

e . | | B el 11 1 B e | | B

10

1

Define pressure and its types. State and prove Pascal’s Law.

EId (pressure) 3R SHP SR bl GRUTT Y| TR b1

a4 3R g &

10

SECTIONC
Attempt any one part of the following:

10x1=

10

Explain the construction and working of a domestic refrigerator.

TR YoReR B T U BRI o) THd |

10

2

) Differentiate between 4-stroke and 2-stroke 1.C. Engines
4-KH 3R 2-KP M., Soi- & did R B |

i) Discuss the modes of Hybrid Electric Vehicle.

gISfoE Saifaed dT8d & dvid| (modes) TR T H1 |

10

Attempt any one part of the following:

10x1=

10

What are sensors and transducers? Enumerate the various types of
sensors and transducers.

AW 3R ISR F1 82 fafiT TR & AW 3R TTSTR B
RS B |

10

Define Mechatronics. Write the advantages, disadvantages and scope of
Mechatronics.

ﬁw@ﬁaﬂ) Mechatronics @Uﬁﬂ-ﬁfﬁﬁﬁl ﬁ?@ﬁaﬂ
)Mechatronics (% Uﬂfl?{, Jhdlq 3R SR &Y ford |

10

Attempt any one part of the following:

10x1

Derive the relationship between E (Young’s modulus), C (Shear
modulus) K (Bulk modulus) and 1) (Poisson ratio).

E (AT HIUIP), C(G{CRKQ'UT HIYi®), KWW@?LL@W
3{UTd) & oI G UTtd By |

10

Explain the stress-strain curve for mild steel with the help of diagram.

ATSeS WId (mild steel) & o A1a-fapfa o &1 o &1 Gerar 9§

NREIE

10
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6.

Attempt any one part of the following:

10x1=10

a.

Discuss the classification of turbines. Explain construction details of
Pelton Turbine with diagram.

catsl & Tffexur R gaf B | Ueed calga & FAmfur faavur &) fam
afed Ty |

10 4

Explain the working and construction details of reciprocating pump with
the help of neat well labelled diagram.

T6-GeR o Pt Teradr ¥ TArmH 1u &1 Hrigome SR Ao

foavor gugy|

10 4

Attempt any one part of the following:

10x1=10

Explain the working of following measurement device:
) Bourdon tube pressure gauge
i) Thermocouple

faforiRad ATy IUH0 B BRIV TH:
) WE‘T&’WW (Bourdon tube pressure gauge)

i) yHfeTd (Thermocouple)

10

Explain the errors in measurement and measures to control the errors.

a1g § g1 arelt FAfedl auT el ol FafAd e o IRl &) ey |

10
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