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TR O AR Subject Code: BME101

PAPER ID-311824
Roll No:

BTECH
(SEM I) THEORY EXAMINATION 2024-25
FUNDAMENTALS OF MECHANICAL ENGINEERING
TIME: 3 HRS M.MARKS: 70

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

SECTION A
1. Attempt all questions in brief. 2x07=14
Q no. Question CO | Level
a. A beam is subjected to a maximum stress of 80 MPa, while the yield | 1 K1
stress is 400 MPa. Calculate the factor of safety.
T i IR B UTaet 80 MPa 8, STaid TRTHd Ufdae 400 MPa
2| qR&M HRE b AT Y |
b. What are the key components of an HEV drivetrain? 2 K1
HEV ST8dcH & YA Yed 1 57
c. A refrigerator extracts 10,000 kJ of heat per hour. Calculate its Ton of | 3 K1
Refrigeration.
T TpoReR Uil ©¢ 10,000 kI ST BT 5 | 36D URAA ¢ B!
TUHT Y|
d. How does fluid pressure vary with depth? 4 K1
TERTS & 1Y 5 P &ad [h¥ UHR Faadl 62
e. What is the difference between gauge pressure and absolute pressure? | 4 K1
7151 gaTe SR FRU8! e & & SR B2
f. What is a proving ring, and how is-it used to measure force? 5 Kl
T R 1 8 3R SHHT STIRTFE A & o 6 faan wirn g2
g. Define the term actuation system in mechatronics. S K1
Ao | febgT-a Yuilef! Woq, 1 TR B |
SECTION B
2. Attempt any three of the following: 7x3=21
a. Compare the stress-strain diagrams of ductile and brittle materials. What | 1 K2

are the key differences?

T 3R HR Uil & Ufaea-fapia sl &1 gaar &< | T ofR
ERlEH

b. Explain how power devices (such as inverters and converters) are used | 2 K2
in electric vehicles.

qrENET fos faggd are-l # faggd IuH R (SR 37acR 3R H-acy)
1 YT fbd YR fobdT STl

c. Describe the psychrometric properties of air such as DBT, WBT, DPT, | 3 K2
and humidity.

|

d. Compare Pelton Wheel and Francis turbines based on efficiency and | 4 K2
applications.

GefdT 3R SFIYANT & 3MYR W Ueed ®Id 3R Wiy caigAl oI
JoT B
e. Explain pneumatic sequencing with a practical example. 5 K2

Ueh ATG8IR® 3GI8RUI & 1Y AR SIhHUl ] RS DY
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SECTION C
3. Attempt any one part of the following: 07x1=07
a. Draw the free body diagram of a cantilever beam of length 4 m carrying | 1 K3

a UDL of 15 kN/m and a point load of 20 kN at the free end. Calculate
the support reactions.

4 Hiex @S & T dhicaIaR §1H &1 Jad Mdbr 3RW §14, forqen
UDL 15 kN/m § a4 gad R R 20 kN &1 forg 4R 81 9944
SIRIERIEIEIRINGIEE]

b. Derive the relation between elastic constants: E, G, K, and v (Poisson’s | 1 K2
ratio).

TR fRRI® E, G, K, 3R v (UIST 3UM) & §id Hae] Gdd B |

4. Attempt any one part of the following: 07x1=07
a. Describe the charging system in EVs and compare fast and slow | 2 K2
charging methods.
<.d1. 7 =fSiT vormelt 1 g B Tt dig e @ifei fafedt ot
JoT PR
b. Explain the construction and working principle of a four-stroke CI |2 | K2

engine with a neat diagram.

TP IR XIb CI 3o & 4101 AR B Rigid &) U I o &

Y JHHATRU |
5. Attempt any one part of the following: 07x1=07
a. Discuss the factors affecting air-conditioning performance and how.they| 3 K2

can be optimized.

TR-HSIRIT & YGRH B THIId B a1l SRD! TR I@l PR adl
SN b 36 b SR ferd fobam ST Hebar B

b. Compare heat pump and refrigerator in terms of working ‘principle and | 3 K2
applications.

BT RIgid 3R ST & e § 19 gu 3R Ifhoiker &t g
G

6. Attempt any one part of the following: 07x1=07
a. Explain how velocity and pressure vary in a fluid system using | 4 K2
Bernoulli’s principle.

FAre & Rigid &1 ITANT B, FaTd fob 5a orelt & 377 3R gara

CRARERGGE

b. Discuss the factors affecting the performance of pumps and turbines. 4 K2
Ul 3R casHl & UGRM &I THIdd $A a1 SRI R i B |

7. Attempt any one part of the following: 07x1=07

a. Describe the ratchet. mechanism with a labeled diagram and |5 K2
applications.
AT 3R 3R VAN Tfed Yae dF &7 90 S|

b. Explain the working principle of a cam mechanism with a neat diagram. | 5 K2

T I I3 & 1Y HH a7 b BT Rigid Pl RS B,

2|Page



