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A TRARA D EE R Subject Code: BME101

PAPER ID-311307
Roll No:

BTECH
(SEM I) THEORY EXAMINATION 2025-26
FUNDAMENTALS OF MECHANICAL ENGINEERING
TIME: 3 HRS M.MARKS: 70

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

e it SFHFTT 1 IR S| UfE DS ST U 81, ol UG ¥ 4 |

SECTION A
1. Attempt all questions in brief. 02x7=14

Q Question CO | Level

no.

a. What is the difference between a moment and a couple? 1 K1
e (Moment) 3R HUd (Couple) & FIT 3/cR &7

b. Difference between true strain and engineering strain. 1 K1
IRATIP TG 3R SR a9 & aiid 3R |

c. What do you mean by scavenging? 2 K1
THATSAT (Scavenging) T 3T T A &2

d. Write down any two differences between efficiency and COP. 3 K1
T&fdT (Efficiency) 3R COP & &g @is +) &I 3R forfau|

e. A liquid has a density of 850 kg/m3. Calculate its specific gravity. 4 K1
UHh oA $T g7 850 fohu/ait § 1 IqmT fafIg T8 (Specific Gravity) I
DIl

f. Define the term priming in the pump. 4 K1
Gy # UrgfHT (Priming) sg ol URYTRH ST |

g. Write the application of the mechatranics? 5 K1
AHTSIRT & TN farfae?

SECTION B
2. Attempt any three of the following: 07x3=21

a. Find the resultant of forces 2, \/3, 5, V3 & 2N that act at an angular-point of | 1 K3
regular hexagon towards the other angular point taking in an order.

2N, V3N, 5N, V3 N T2 N §d T a8d §HYS & Tdh D IR HHIR
@PH H) 3G B! BI = B B | &1 37 a1 HILARTTH (Resultant)
A Fifo|

b. What is a Hybrid Electric Vehicle (HEV)? Describe the drive train components | 2 K2
of an HEV and explain how energy is managedand transferred between the
engine and electric motor.

gI3feS Safded a8 (HEV) T 82 HEV & S3d 37 Ued! ol qui- SRy
3R TS o oM SR Saifdee Hier & og Sl &1 TaeH SR geafaRom
ERACRISIGI

C. What are the factors affecting the ‘performance of a domestic refrigerator? | 3 K2
Discuss methods to improve or-optimize its performance.

TR IMFoRER & USRI B JUIAd FR a1 SRS DIF-4 82 3D U=
DI GURA 31YdT SIH eI B 1 [l IR =] Pifo |

d. Draw the diagram and explain the working of a suspended hydraulic lift. 4 K2
TS BRIIMAD [0 BT SR F15U dUT IUD! BTG Tl
e. Explain the construction and working of Bourdan Tube with neat diagram for 5 K2

measuring the pressure.

EEd A0 & o WS 3RE &1 Tl ¥ §iad ogd $I WAl 3R
SHRIVUIT ! RS $e |
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SECTIONC
3. Attempt any one part of the following: 07x1=07
a. Determine the reaction at the support A and D in the structure shown in Figure. | 1 K3
foe ¥ feame 71U ¥gaeR & 9UIc A 3R D IR RuaRH udr a3
80 KN
e
..-::; 1 1
< A
L
3Im 4]m"2’1 2m
0.5 m
LON
A_ B & &
> = 7792,— A
E S 4
Sy i SPN = o R S el
b. A beam 8m long is hinged at A and supported on rollers over a smooth surface | 1 K3

inclined at 300C to the horizontal at B. The beam is loaded as shown in fig.
Determine the support reaction.

% 8 Hick Tl dF A R fiss g 8 B W I Tag W A grr gaffq
. it &S & WY 30° & BV R FD1 g5 o | o o for & femgran man g, 9
TR A AT T B | GO UAfhaT (Support Reaction) T ST

LRy 8 kN 10 kN

. Vo S

L |

o

~

2m 2m 3 m I m

e >ie >le— > < >
4. Attempt any one part of the following: 07x1=07
a. Explain the construction and working principle of a 4-Stroke Diesel engine also | 2 K2

draw the Pressure (P)-Volume(V) & Temperature (T) -Entropy (S) diagram with
a neat diagram.

TR-TIP SIoTd Goi B! AT (AT Td BT Rigid B ARSAT HIToTE | 1Y
B T ATH-GRT 3RW §1d-g¥ ald (P)-ATIA (V) TUT AT (T)-Uerdt
(S) Mg Y g3

b. Explain any seven differences between a spark-ignition (SI) engine and | 2 K2
compression-ignition (CI) engine with the help of a Pressure-Volume (P-V) and
Temperature-Entropy (T-S) diagram.

IE-3{TATH (P-V) TUT ATHHM- TSt (1-9) mﬁmamm
(S1) S99 3R HURH 3R (Cl) I9 & d1F BIs Ht I1d 3R JHARTY
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5. Attempt any one part of the following: 07x1=07
a. A Carnot refrigerator operates between temperatures of —-5°C and 35°C.

If the refrigerator requires 3 kW of power input, determine:

(i) Coefficient of Performance (COP) (ii) Refrigeration capacity in tons
T HTHT IBoIRex ~5°C qUT 35°C ATUHHI & d1d b1y bRl g1 A
INFERER B 3 kw B Wfad ITYC B ATTIHT BIdll 8, af J1d BT
0] P ST W (Coefficient of Performance — COP)

(ii) e & (e 1)

b. It is proposed to heat a house using a heat pump outside air at 0°C is used as the | 3 K3
heat source. Inside temperature of house is maintained at 30°C. The heating load
estimated as 205600 KJ/hrs. Calculate the minimum power to drive the heat
pump.

Ig YA § b T TR Y Sie U F A1emm § T a1 Se | a1gs) gar Y
0°C & ATYHM W ie Hid & &Y T SUGNT a1 ST 8 1 TR & 3R BT dTH
30°C WR §TT 3T 1T & | ST @18 2,05,600 KI/deT SHTd faram mar g
BIc U0 &l I o foTt gad fdd (Minimum Power) Td HIfoTT |

6. Attempt any one part of the following: 07 x1=07
a. A pipe of diameter 55 cm carrying water at an‘average velocity of 5 m/s branches | 4 K3
into two  pipes of diameters.- 40 cm and 30 cm.
Find the discharge in the main pipe and'the velocity in the 30 cm diameter pipe,
given that the velocity in the 40 cm pipe’is 5 m/s.

55 JH) Y P T UT3Y H U5 HA i 3 Gd 971 3 98 8T & | I8 UIsy 40
it iR 30 I o F & Uy H fouia @ . ©)
T U8 H UaTg R (FS<art) S1d PifoTd 9T 30 T4 a1 &1 urgy & a7 1
PITT, Tfe 40 T AT B UTST & 375 A B

b. Explain the construction working principle of the Pelton wheel-turbine with a | 4 K3
neat sketch.

e @I TS Bt AT (AN Td S Rigid & e Wh-guR 3@

& 1Y gERU|
7. Attempt any one part of the following: 07x1=07
a. Explain the construction working of an optical pyrometer with a neat labeled | 5 K2
sketch.
Teh HI-GUR qUT AHibd (didergad) HRW & 1Y SHPhe rEIHIe Bt
XA Td S 1A o1 sare il
b. Define the term ‘Mechatronics’ and)explain. Also, write the advantages and | 5 K2
disadvantages of mechatronics:
AP Weg B! URHINT HITT 3R JHIMIT| 1Y g AbTS-ay &
I 3R g i)
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