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B.TECH
(SEM .II) THEORY EXAMINATION 2022-23
FUNDAMENTALS OF MECHANICAL ENGINEERING

Time: 3 Hours Total Marks: 70
HHT: 03 TUS qIte: 70
Note:

1. Attempt all Sections. If require any missing data; then choose suitably.
2. The question paper may be answered in Hindi Language, English Language or
in the mixed language of Hindi and English, as per convenience.
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SECTION A
1. Attempt any seven questions of the following. 2x7=14
e & 7 foregt a7a oIt & 3 A
(a) Write the principle of transmissibility.
HoeotaT #7 g e
(b) Define lateral, longitudinal & volumetric strain.

T, SAaed ST ATegHIH T Rl TILATRT el
(©) Classify the IC engine on the basis of’l/d ratio.

TSR ZS1 Al TA/ST SATATT AT T A1 hifory|

(d) Define scavenging process.
Scavenging #t AT T AT Fiomm)

(e) Define Ton of refrigeration.
ST 3 2 0 THATd F7|

® Define: Density, weight density and specific volume and specific gravity.
TRATIT 3 o9, AT J9d e fAfrg sraae s At (wal

(2) What is the difference between dynamic viscosity and kinematic viscosity?
Dynamic viscosity 3T Kinematic viscosity & &= 4T -3q< graT &?

(h) Define measurement and explain its significance:.
AqTT T TROTIOT X 3i¥ 28 Agea it AT F:2)

6)] Why gears are used? Give its types.
=T T ST /T o STTaT 22 59 9 aaTe U

)] What is an actuator? List the various types of actuators.

UH TFS[UeT 77 5?2 AT T & UaFe[uer gHiag F7
SECTION B

2. Attempt any three of the following: 7x3=21
e o feregl 1 St 3T S STy |

(a) The forces 20 N, 30 N, 40 N, 50 N and 60 N are acting at one of the angular points of a
regular hexagon, towards the other five angular points, taken in order. Find the
magnitude and direction of the resultant force.

T 20 N, 30 N, 40 N, 50 N =¥ 60 N U HafHa gesst & HoiT &ge § & vF 77,
qF I FIoT [&6gel i AT FHA: FF L T gl TOTHT T AT TRAT S o
T I



(b)

(©)

(d)

(e)

(2)

(b)

(a)
(b)

Explain with suitable sketches the working of four stroke CI engine.
T T2 CI £ o T &l ST L@l & A1 THATS)

What is refrigeration effect? 1.5 kW per tonne of refrigeration is required to maintain
the temperature of -40°C in the refrigerator. If the refrigeration cycle works on Carnot
cycle, determine the followings: 1. COP of the cycle, 2. Temperature of the sink, 3.
Heat rejected to the sink per tonne of refrigeration, 4. Heat supplied and COP, if the
cycle if used as a heat pump.

Toftae TATE FAT 82 e IRSTeex § -40 =T afowa® % qraa™ &1 99717 @@ & forg
1.5 forerraTe ata == geftaw &t srasaaar grar g1 Afs Tefad =% Fdle 9% 9% FH
FaT g, a1 Faferiea gt #3: 1. 9% F71 COP, 2. T &1 arawm, 3. &% § I 2=
e de 9% ST AT SOAT, 4. FEAT AT Yl T COP, A% =k I gie 47T & &7 H
YA FFaT STaT Bl

Define Newtonian and Non-Newtonian fluids. State and prove the Pascal’s law.

TSI ST -T2 ava 9ard &l IRATUT H| Iehd & (HI8 1 Jqr0 i
forg w4

What are hydraulic valves? How are these classified? Also write the functions of
pressure control valves.

ZTSSIToT ATed F4T gIAT 82 Tre el avfishd (AT STAT 82 FaTa =07 1o F FHTAT &l
ofT o

SECTION C

Attempt any one part of the following: 7x1=7
e o et v wer T sER i

Define Poisson's ratio and bulk modulus. The following data relate to a bar subjected to
a tensile test:

TIEE % STIITT AT Todh AISAL &l TATI H3 | FReferied 227 U argar aieq &
eI a7 Hatad &

Diameter of the bar =30mm

Tensile load = 54kN

Gauge length =300mm

Extension of the bar=0.112mm

Change in diameter =0.00366mm

Calculate Poisson’s ratio, modulus of elasticity, modulus-of rigidity and bulk modulus.

TS AT, TATEAAT HTATH, STTETT AT AL Fodh HISAH hl TUET FHe |

Draw SFD and BMD of the cantilever beam loaded as shown in fig.
= ¥ feETu U sEr A o U SfestaT $1% % SFD sfiT BMD & sirefad #7

20kN/m o\ N 10 kN

|Iﬁ NN l’ ,-’f;\:, ¢B
' M, R
A 30 kKN-m
2m——>f¢— 1 m->l4—1 m->e—1m-»

Attempt any one part of the following: Tx1=17
e o et v wer AT sER i

Explain the different engine parts with neat diagram including their functions.

At <919 91ed &1 3% FAT 9ieq =g qE * g1 FHAT0|

What are the main components of electric vehicles? Write down their advantages and
disadvantages.

TolTaeah ATEAT o HET Teh FT 62 I AT S gt forfem)




S. Attempt any one part of the following: 7x1=7
e & Foret w o T s i

(a) Draw a neat sketch and explain the working of window air conditioning system. Give
the some applications of air conditioning system.

=T vaw FEterHeT Oy 7 UF T A JHT10 3T IHE AT i SATEAT F| TAT
FETT e & T AIIFNT Jaq1e0]

(b) Explain the following:
Freterfera &t =arear fifs:
(i) Humidity
(i1) Dry bulb temperature
(iii) Wet bulb temperature
(iv) Dew point temperature.
(v) Comfort condition

6. Attempt any one part of the following: T7x1=17
e & Foret ws oy T s i
(a) Discuss Newton’s law of viscosity. Find the kinematic viscosity of a liquid in stokes

whose specific gravity is 0.95 and dynamic viscosity is 0.012 poise.

e & ATAAT & AFw Fit foe=mT Hifor) & § UF e 6 fiadtes sqmar Jra
Frforr ST fafere e 0.95 8 e Tfaefier «3m=a1 0.012 poise gl

(b) Give the classification of turbine: Explain the construction details and working of
Francis turbine.

ITATET FT 60T TATsUL hiiee a2area & At &1 Fewr sz srdyomen #r

THATET
7. Attempt any one part of the following: 7x1=7
e & Foret w o T s i
(a) Differentiate between precision and accuracy. Explain the construction and working of

optical pyrometer with neat diagram.

Precision 3% Accuracy & &= @< ®¥| At qracrdiey & AT T Frayomett
Tl T, AT o TETT | AT i)

(b) What do you understand by mechatronics?."'Write down the objectives, advantages,
disadvantages, and application of mechatronics in brief.

HFTSIATT & AT FAT THAS 52 HATSNAFT 6 IL9AT, AT, GIAIT ST STTIAN T
T 7 fore




