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BTECH
(SEM I) THEORY EXAMINATION 2024-25
FUNDAMENTALS OF MECHANICAL ENGINEERING & MECHATRONICS
TIME: 3 HRS M.MARKS: 100

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

SECTION A

1. Attempt all questions in brief. 2x10=20

Q no. Question CO | Level

a. State Hooke’s law and its significance in solid mechanics. 1 | K2
3 Tifet § g% & H 3R 39% Hed &l §amd|

b. Explain the concept of elastic limit in materials. 1 | K2
gerdl H g i1 B SR b JHd|

c. What are dry bulb and wet bulb temperatures? 2 | K2
[ o 3R 1 Ted ATTHH 172

d. Explain the concept of comfort conditions in air conditioning. 2 | K2
dIdG e § 3R &1 (R Bt S[qURUT Dl JHU|

e. Differentiate between dynamic viscosity and kinematic viscosity. 3 |K2
Tf=iie T IR fds A # SR HX

f. What is the difference between Newtonian and Non-Newtonian fluids? |3 | K2
e IR R-Yefaa Rd ygrdf & sarsiaR 82

g. What is calibration? Why is it important in measurement systems? 4 | K2
3{=TiH F1 g2 AU Yunterdl & I8 31 Agaqul 82

h. Differentiate between open-loop and closed-loop control systems. 4 7|\ K2
3Y9-TY 3R Fails-qu FEForyunferal § 3faR &3 |

1. Define autotronics and give.one example. 5 | K2
SfIeIeTe &1 uRHIT $¥ 3R T IaTeRuI G|

J- What are active and passive transducers? Give examples. 5 | K2
Tfera 3R FIfShT TSR 1 82 JaER ¢ |

SECTION B
2. Attempt any three of the following: 10x3=30

a. A beam 6 m long is simply supported at both ends; It carries a UDL of | 1 | K2
2 kN/m over its entire span. Draw the shear force and bending moment
diagrams.

T 6 Hiex dal §17 a1 BRI R WRa aqda 81 78 o R fawr
TR 2 kN/m &1 UDL d8- &l ol Far-l 9 3R HIg &0 3RA
g

b. Explain the construction and working of a four-stroke CI engine witha | 2 | K2
labeled diagram.

UH AR-KIH CI §oiF B a1 3R 1 $I dad fhT 1T 3RT &
g1 gAY |

C. Explain the concept of hydraulic efficiency, mechanical efficiency, and | 3 | K2
overall efficiency in turbines.

THieAl § SIS GardT, A GardT 3R TH Gafdl 1 SRl
D! JHI|
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d. What is a strain gauge? A strain gauge with a gauge factor of 2.1 |4 | K2
experiences a strain of 0.0005. Calculate the change in resistance if the
original resistance is 120 Q.

TP A IS 18?2 2.1 & 719 e arel Udh ¥ 91 0.0005 T a-1d
Giﬂ*—lﬁ’g?ﬂ%l e ga ufeRiY 120 Q §, df UfeRiy # uRacd &
TMUAT B |

e. With the help of suitable block diagrams explain the function and | 5 | K2
working of a direction control valve in pneumatic systems.

I sdlldh 3R Dl Tgg H Irgdig yonferdl ¥ fa=m fAd=0r area

& BT 3R BRI BT THIAY|
SECTION C
3. Attempt any one part of the following: 10x1=10
a. What is the role of boundary conditions in beam analysis? A circular | 1 | K3

shaft of 50 mm diameter is subjected to a shear force of 20 kN. Calculate
the shear stress developed.

i fawcioor & A 2 @t i ware? so ol Oy arer te
TMATHR MU 20 kN P BT 9 P A 71 [IHRa Fazeit ara
EdRILGIERY

b. Derive an expression for the bending moment of a simply supported | 1 7| K3
beam with a uniformly distributed load.

T JAM ¥U Y f3akd YR & 91y R gadHd fi9 & Ais e &
foTT U sifioufad s ®1|

4. Attempt any one part of the following: 10x1=10
a. A two-stroke diesel engine consumes 8 kg of fuel per hour; The calorific | 2
value of fuel is 42,000 kJ/kg. Determine the thermal efficiency if the
brake power is 15 kW.

TP aI-XIP SIoid g Ufd °e 8 fpaium e &t Wud &l ¢
S BT SO T 42,000 ki/kg 8 | TG §H TR 15 kW B, A ST
<erar fRuffva &9

b. Differentiate between dry bulb, wet bulb, and dew point temperatures | 2 | K2
with a psychrometric chart.

UH AIRHAfCH e & 1Y Y ded, TMdl ged, 3R 37 dIAH
& S 3R B

5

5. Attempt any one part of the following: 10x1=10
a. Water flows through a pipe with a diameter of 0.2 m at a velocity of 3 | 3 K2
m/s. If the pipe expands to a diameter of 0.4 m, calculate the velocity in
the larger section using the Continuity Equation.

Ut 0.2 Hiex g &1 Ursy § 3 Hiex/Adbs o Tfd J 81 81 afe
UTST &1 T 0.4 Hiex T §¢ 91T 8, d FARaar e &7 SUTRT
PP g9 o | 1A P 70T B |
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b. A hydraulic press has a ram of 200 mm diameter and a plunger of 50 | 3 K2
mm diameter. If a force of 100 N is applied to the plunger, determine
the load lifted by the ram using Pascal’s Law.

UH g giad U o 200 et oy o137 3R 50 et o &1 wor
giaT 81 e WoR WR 100 N T I TN SIldT §, o URehd o [aH
BT IYIANT HIh ¥H gRT I3TT Y HR BT (HuilRd B

6. Attempt any one part of the following: 10x1=10
a. How does a load cell measures force? A load cell is used to measure | 4 K3

force. If a strain of 0.001 is developed in a steel bar of cross-sectional
area 200 mm?, calculate the force applied (Elastic modulus = 200 GPa).

% TS U 96 B! Y [T 82 U NS I BT SYANT & {0
& for foman ST 1 AfE 200 mm? & HI-YRMd 8% d a1 Tid
IR ¥ 0.001 FT I19 fAHRIT BraT §, O AMYTTW & BT TOFT B
(@I HIUieh = 200 GPa)|

b. What is meant by offset error? A control system has a setpoint of 75°C, | 4 | K3
but the measured value is 72°C. Calculate the offset error.

{Tpe e 1 31 Y §2 Th 30701 Yol &1 Yedrse 75°C G,
QA= AT T JH 72°C 1 3TBAe Ffe P 0T |

7. Attempt any one part of the following: 10x1=10
a. What are the limitations of mechanical actuation systems? A hydraulic | 5 K3
actuator operates with a pressure of 5 MPa and a piston area of 0.002
m?. Calculate the force exerted by the actuator.

gife Sftfigrs gunfedl @t S /g0 TS EEeies
SRS 5 MPa & ST 3R 0.002 m? & fURCH, %d & Y
AT Bil & | SMfAFTAmH §RT TG 1T S 1,701 Y |

b. What are the different types of gears? A gearthas 100 teeth and meshes | 5 K2

with another gear having 20 teeth. Calculate the speed ratio and torque
transfer.

IR TPR & R 1 82 T R B 100 g 819 & ok 98 20 g
a@rg%ﬁm%wumm%l T 3UTd 3R i TrawmR Bt
O B |
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