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B TECH
(SEM I) THEORY EXAMINATION 2022-23
Fundamentals of Mechanical Engineering

Time: 3 Hours Total Marks: 70
HHT: 03 TUS qeIte: 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.
qe: 1. 9l ge BT IR ARTT | fed ued W, mavad ST &I Seord 7 B @
Rerfa § Iugad Se1 w@a: AFaR 999 Bl A DN |
2. Ul B IR o o GAUrgar Bl arun, Ui wrar ferdr fFdl ud iUl
@1 ff3a AT &1 gAnT AT S Hedrn 2 |

SECTION A
1. Attempt any SEVEN questions in brief. 2x7=14
1 7 9 = 9T ueel @1 68§ SR Afg |

a. Explain the principle of transmissibility of forces:

m‘%‘lﬁ 3T BRI (transmissibility of forces) & RIGT D HRAT PR |
b. Find the moment of 100 N force acting at B ‘about point A as shown in Figure.

o o fommu SR fig A & |meT B IR 1 &34 d1d 100 N §d BT 3Teul

(moment) JTd P

100N
460“
S(L mm
[¢— 400 mm—»|

c. Describe the purpose of scavenging in IC Engines.

IC EﬁF\q H IhHafoT (scavenging) & B%QZI ST ol Wl
d. Explain the parallel type of hybrid electrical vehicle.

TR UHR & RS iaqu GIREREARSEEI R
e. Describe the one ton of refrigeration in SI system.

ST Ugfd H Teh e ABoRTH BT qui SHife|
f. Differentiate between dry bulb.and wet bulb temperatures.

ST3 §e (dry bulb) 3R IT sl (wet bulb) TTTHT & &9 3R TR |
g. Calculate the specific gravity of one liter of a liquid that weighs 7N.

TH diier avd, ForaeT aoH 7N §, & faRIF @ (specific gravity) @1 TOFT & |
h. What is the working principle of an impulse turbine?

MM (impulse) TIATSH &1 B Rygid W%?
1. Differentiate between accuracy and precision.

gyTdar (accuracy) 3R tlﬁ'{!@_cﬂ (precision) & d1 SR I |
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What is a transducer? Describe with any one example.

TSR o1 772 fopdt U 3e1evur & 91y quiq ifog|

SECTION B

Attempt any three of the following: 7x3=21
1 4 9 58 39 uehl &1 SwR Qg |

Draw the stress-strain curve for mild steel and describe its salient points. Also, draw
the stress curve for a ductile material, a brittle material, and a plastic material.

Hg (mild) e3UId & forg W—m deb (stress-strain curve) Wifg aur 3?%7
T forgaff o1 qui ST $¥d fATal, T (ductile) Teref, HTR (brittle) Teref
3R @fiess yaref & forw ufdee 9 s-1d|

Discuss any four important components of an IC Engine and the major functions of
those components.

ST (1C) 39 & g1 IR HEAQUl 9! 3R I ! & U@ B &) gt
Hifor |

Explain the basic vapor compression cycle and describe the working of a domestic
refrigerator.

IRe amg-IdteT aw (vapor compression cycle) Ca HHIATRUY 3R Udh ‘cﬁq
fFoRER B BRIV HT quiH HIfoE

Differentiate between the absolute, gage and vacuum pressure. A manometer; Shown
in figure, is used to measure;the pressure of a gas in a tank. The fluid used has a
specific gravity of 0.85,<and ‘'the manometer column height is 55 ¢m.\If the local
atmospheric pressure is 96 kPa, determine the absolute pressure within the tank.

fRUe, 7 3R 95gH 3a1d & o9 SR garsd| & | T9.$ gad DI A0 &
forg famr o ferame U AR @1 I far ST 8 1 3UTT fPY U g9 &
IRy T 0.85 8, 3R AR WY ) Ha1S 55 JH 8 1 i T argrsy
&dTd 96 kPa %,a’r%a?éﬂﬂa?t‘uﬁa—ma (absolute pressure) @I IO B

P, =9 kPa

7 -

Explain the Seebeck effect and the working principle of thermocouples with help of
a neat sketch. Also discuss their advantages and disadvantages.

U o &) Gerrar A Wad gHIg 3R yHfeud & it Rigid o asmeu| Iy
81 3% o 3R =1 R o == By |
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3.

SECTION C

Attempt any one part of the following: 7x1=7
1 4 9 5 1 997 &1 Swk Sy |

A system of four forces acting on a body is as shown in figure. Determine the
resultant.

T fie IR B B 9 IR gat , o fob fom & e mn g, & afome sa
HT 99 9,

%
120 N
200 N
4 1
3 2 » X
60°
40°
100 N
50 N

At an axial load of 22 kN, a 45-mm-wide by 15-mm thick polyimide polymer bar
elongates 3.0 mm while the bar width contracts 0.25 mm. The bar is 200 mm long.
At the 22-kN load, the stress in the polymer bar is less than its proportional limit.
Determine

1. The modulus of elasticity.

2. Poisson’s ratio.

3. The change in the bar thickness

22 kN & 3H&flT 4R W, T 45-ff-arst x 15-fFrft Aer uiefimrss uifeR oe 3.0
fondt <am 81 ST B Safe ve &1 ISR 0.25 it Rigs St 81 o 200 et dan
81 22- kN HR W, Igadh TS B ufadel (stress) STH! HATIANIS ST § HH B
T BN |

1. ATRIAT UM (modulus of elasticity )

2. qrg9- AHJUId (Poisson’s ratio)

3. TS B Hierg H uRkadd

Attempt any one part of the following: 7x1=7
o 4 @ e v g T IR Y |

With help of a neat sketch discuss the, construction and working principle of a 4-
stroke SI engine.

U WS YW B Tl 4-Xeid SI §o & afor 3R H1f Rigia &t =t
HifTg |

Discuss the working principle 'of an electric vehicle. What are the major demerits of
these vehicles?

gdfded daTe & B NG IR 9l B | 39 a8 &b THW a0l &1 82

Attempt any one part of the following: 7x1=7
o 4 @ e v g T IR Y |

Explain the following terms related to air conditioning:

TR ST A Heifdrd aferiad <reci &1 saran &y
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i.  Dry bulb temperature (E'I_ﬁ; Tod CHRER)
ii.  Wet bulb temperature (a_c' dcq éTlﬁER)
iii.  Dew point temperature ( @R;Ltn”s‘c' %TCQER')
iv.  Relative humidity (FTU&T 3T

Define coefficient of performance (COP) for a refrigeration system. Why do we
express the performance in terms of COP instead of efficiency? Also, compare the
COPs of a refrigerator and a heat pump.

Tdh URIdT YUl & ﬁ*l'q IBLCIES] "IUTW (coefficient of performance) CARIRMIEG]
DT | §H (TG P G&fdT & Jolg Tr3ia! (coefficient of performance) & TaH
F} Tad FRA 82 TP ATal, IDpoRex 3R gle 4u & it ot o o

Attempt any one part of the following: 7x1=7
=1 & 9 el @ e &1 SaR A |

Explain Pascal’s law with help of a neat sketch. What are its practical applications?
The small piston of a hydraulic lift has an area of 0.20 m?. A car weighing 1.2 x 10*
N sits on a rack mounted on the large piston. The large piston has an area of 0.90 m”.
How large force must be applied to the small piston to support the car.

WO [T & Igdl ¥ URGd & UH_HHARSAT HIfE| $Tb ATgIND

SIYANT &1 82 Uh BIRSITreh [t & Bie ik BT 8% 0.20 I Mex g1 1.2

x 10* N I5H dTefl T BR 98 e IR & Y6 WR 954 ¢ | 93 fied &1 89%d

%%oqaﬁrﬂa%lwﬁméﬁ%ﬁm@%ﬁwwmwmw
?

Describe the working principle of a reciprocating pump. Why are these’pumps called
positive displacement pumps?

TINTH g (reciprocating pump) & P RIGid &1 auT Hioe| 39 dUi B
THRIAD [ARITAA UU 1 T STl 52

Attempt any one part of the following: 7x1=7
1 4 9 5 1 99 &1 Swk Sy |

i.  Briefly explain a Bourbon tube-based ptessure measurement device.
ii.  Differentiate between bonded andunbonded strain gauges systems.

i. SRS (Bourbon) & 3MYTRG I8 YA I &I Ha&d & JHSU/
ii. dres (bonded) 3R 3Ees (unbounded) @f‘f S| (strain gauges ) Req
& o SR B

i.  Differentiate between Autotronics, Bionics, and Avionics along with their
applications.
ii.  Discuss the merits and demerits of mechatronics systems.

i, Sffeie, SRR SR Tfasifed & g 3% SIIuarT & Ay-u1Y
3R T B
i, STty Red & o7 SR Gol R =af &
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