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BTECH
(SEM II) THEORY EXAMINATION 2023-24
FUNDAMENTALS OF MECHANICAL ENGINEERING
TIME: 3 HRS M.MARKS: 70

Note: 1. Attempt all Sections. If require any missing data; then choose suitably.

SECTION A
1. Attempt all questions in brief. 2x7=14
a. Define the following terms in brief: (1) Dew Point temperature (2) Relative Humidity

faforad Weal o1 &y & gy &3 (1) 3G I (2) TTuef e

b. Why two stroke engines are light in weight? Explain with reasons.
& K% 399 goob 1 BId 52 BRUN & I FHA |
C. Define Poisson’s Ratio. Calculate the Poisson's ratio for a perfectly incompressible

linear elastic material.

UIE 3FIUTd 1 IRHIYT ¥ | Teb Yuid: SufRad-ia IR draar Il & for

UIZY 3IaTd D1 U] By |
d. Explain Pascal’s law with example.

JaTeRUI igd URehel o1 (HgH JHem |
e. Draw symbolic diagram of 2/2 Directional Control Valve.

2/2 f&= 7147101 aTed 1 YclepTee o sTd
f. Draw Stress-Strain Diagram for Mild Steel.

HIgeS el & folT =TG- dl 3RFd S|
g. Explain the principle behind Optical Pyrometer.

URRIHICR & Ul & Rigid Dl |
SECTION B
2. Attempt any three of the following: 7x3=21

a. Explain the construction and working of Bourdan Tube with neat diagram for

measuring the pressure.

S ogd & AT SR ST BT ATh-GUR 3R & 1Y JHSE S Ga1d A0 &
SNSRI

b. Explain the construction and working of Pelton Wheel with neat diagram.
Ueed id & FATr SiR &1 &1 WG 3R & T1 JHem |

C. Define Bulk Modulus. Establish the relationship between Modulus of Elasticity and
Modulus of Rigidity.

i HTTh &1 IRHIT B3 | T BT HGIP SR BRI BT WGP & o1d daey
R $1|

d. Discuss the advantages of Electric and Hybrid Vehicles in detail.

g 3R grsfys aet & ol R fowaR ¥ Taf H11

e. Discuss in detail the construction and working of window air-conditioner with neat
diagram.

IS TR-GSIRAR & A 3R HT I TH-UR HRE & 91 fIR ¥ g9

SECTION C
3. Attempt any one part of the following: 7x1=7

a. Find the resultant of forces 2, V3, 5, V3 and 2 N that act at an angular point of a
regular hexagon towards the other angular points taken in order.

Ueh Fafld WeYsl & H1v1 fdg IR 9 3= Hiv1 fagaii ol iR famsiter a1 2, v3,
5, v3 3R 2 N &1 URUmH & J1d B3|
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b. A vertical circular copper bar 20 mm diameter and 3 m long carries a tensile load of
200 kN. Calculate the elongation, decrease in diameter and the volumetric strain. Take
E= 100 GPa, Poisson’s Ratio = 0.25

UF SeafeR qUIHR did &1 S8 e o 20 e 3R dars 3 Mex 8, 200 kN HT
T YR 96 Ixclt ¢ | gfs, I B FHHt 3R A A ia &1 TUFT &R E = 100
GPa, UISY 3I0Td = 0.25 T |

4. Attempt any one part of the following: 7x1=7
a. Explain in detail the working of two stroke SI engine with neat diagram. Also compare
two stroke SI and two stroke CI engine.

TTH-GUR 3G & 1Y &1 b TS S P BT o fAdR S JHIMT | i gl
Wb T3S 3R < Wi TS S5 B g I |

b. What are different types of Hybrid Electric Derive Trains? Explain Series Hybrid
System Configuration with diagram.

gEfie Safded gEa ¢l & AR TGR $H-HH A &2 s & ary Ie grefe
Rer ST B gAY |

5. Attempt any one part of the following: 7x1=7
a. Explain the principle behind the.working of centrifugal pump. Also explain different
types of centrifugal pumps.

FSUIRS UY & BRI U & RIgid ol UM I g1 fAf¥d TR &

DHSITIRS GUi DI Hi FHSC

b. Explain with the help of diagram the various Newtonian and Non-Newtonian fluids.
3G &1 TEIIAT ¥ A1 ela 3R TR-YelAa dvad Uerdf &) gHmi |

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

a. Discuss in detail the construction and working of] refrigerator with the help of
diagrams.
R Pt TG H bR P FHI SR B &l fTwR ¥ wHgm |

b. An inventor claims to have developed a ‘refrigerator working between 1000°C to

500°C. His refrigerator extracts 200 kJ heat from the sink and consumes 40 kJ work.
Justify the claim of the inventor.

U ISP RS SMaT BT § b ST 1000°C T 500°C & 1T HIH B ATl
IfpoReR faBRId fhar 8 | SHBTIMhoeR Rids I 200 ki ST HobTarar g 3R 40
k) Td WU BT g | AP RD & G1d B! gl g0 |

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

a. Explain the constructional detail with neat diagram working of any two measurement
devices: (1) Check Valve (2) Thermocouple (3) Ratchet & Powel Mechanism

G AT0F SUHRUN o AT BT faRor ATh-gUR 31T &A1Y JHI: (1) IF dTed
(2) YHIPYUD (3) TIC IR Uldd

b. Explain the constructional detail with neat diagram working of any two
measurement devices: (1) Venturimeter (2) Proving Ring (3) Non Return Valve

G AU SUSBRON o AT BT fGaR0T AT0h-oR 3R & 1 THd: (1)
JPRIHER (2) Yfdw %1 (3) A e ared
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