Roll No:-

(Sem - 1V) Diploma Exam 2024 (Even)

[Time: 3 Hours] (Mechanical Engg.) (Theory)

Q.1

b)

d)

f)

9)

Fluid Mechanics and Machinery (1625405)

All questions are compulsory. (&t s sfErd 1)

[Full. Marks: 70]

Marks are mentioned on the right side of each question. (/% @t war % 318 it sifka & 1)

Group (A) (a7 -v)

Answer all questions as directed. (2x10=20)

(FréomrTam wsft et 3 I E)

................... is the correct dimension of surface tension.
(I/m, Nm, W/m?, J/m?)

Bernoulli's equation is applicable only to incompressible, non-viscous fluids.
(True/False)

T AHRTOT shee AT, AferferTes aret avet qeret o An] e 8 (3TEa/ae)

and are fundamental types of fluid flow.
(Laminar Flow/ Turbulent Flow/ Total Flow/ Molecular Flow)
3R 39 JETE o HifcTs T &l

(ST SraTe/31eTid SelTe/He elte/ AT Jare)

Match the following:
1. Hydrostatic Law a. Measures the flow rate of a fluid
2. Pitot Tube b. Pressure variation with depth in a fluid
3. Venturimeter c. Measures the velocity of fluid flow
FreafaRad = firem wi:
1. emerfes fam a. T % JaTE T T HIIaT &
2. ferezm b. T & e % | qea F qiEH
3. defiex C. T JaTg T TIfT BT AT B
and are types of energy in fluid flow.
(Kinetic Energy/ Potential Energy/ Elastic Energy)
3R T JATE § o1l & T 2
(Tt STt/ e St / feurfas it )

The continuity equation don’t ensures mass conservation in fluid flow.
(True/False)

FAqT FHIEHT A Va8 § FHM S GHa Tel it 8 (T6e/ae)

The principle of conservation of mass is applicable in steady flow conditions.
(True/False)

FeATT T o i o ware afeRufortt § @ 21 (swEe/a)
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h) According to , the total pressure exerted on a submerged surface is

)

Q.2

Q.3

Q.4

Q.5

equal to the sum of hydrostatic and atmospheric pressures.
(Pascal's Law/ Archimedes' Principle/ Hydrostatic Law/ Euler's Law)

o ATET, SIATH HAE T AT T FA ol BERfH A Argeeedt e o AT o s
e 2

(TEshetan e/ STfhHESET fagia/ TrRIgies et/ Jewean FHa)

A streamline flow ensures that fluid particles follow a specific path without
intersecting each other. (True/False)

Tl yaTe 7 G e @ foh aver ot ueh fafire Ant o srgeor s foT un et el (rea/aed)

Match the following:

1. Buoyancy a. Fluid pressure at rest

2. Hydrostatics b. Upward force on a submerged object

3. Fluid Mechanics c. Study of fluids in motion and at rest
Frafafed # frem =i

1. =™ a. faum © & o

2. TS b. S o W S T AR A

3. @« FihER C. ifer 7T forsma & et vt 1 e

Group (B) (= -s)
Answer all five questions. (@t uf= wi & 3w <) 4x5=20

Define capillarity and discuss its role in soil mechanics.
ATt o1 afeafva o 3R gar Fifeht 7§ guehr e @ ==t w
OR (areram)
Describe vapour pressure and its significance in fluid mechanics.
TS TS T FU R ST S FTTHhT H FHeHT Heed THATEY

Explain the working principle of a simple manometer with a diagram.
T HAfeT & % frgia @i o afeq awsmsy)
OR (steram)
Differentiate between gauge pressure and absolute pressure with examples.
S g 37 ey g % sftr SR T SaTew afed aHETEy

Discuss the factors affecting the stability of floating bodies.
AT Tt i feomar st yoTfard SR STt STeht TX == R

OR (ateram)
Explain the concept of center of buoyancy with a diagram.
SCATE g, shT STIUROT T o wfed wwemsy

Write any four differences between laminar flow and turbulent flow with
examples.
AT JaTe 3T ST Yo o sfie g IR X e & |1y forg|
OR (ateram)
State and explain the continuity equation in fluid dynamics.
T Tl ¥ T TRt Sl Sd1eT ST JHEEy)
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Q.6

Q.7

Q8

Q.9

Q.10

Q.11

Describe the difference between an orifice and a nozzle. (At least four)
ST 3TN IS & sfte 3iat sramsu) (9 & 9 9R)

OR (sream)
Draw the Layout of hydroelectric power plant and indicate its components.
AT Tfch T T FR@T SHIGY TAT §HE FHI I 311q HITY)

Group (C) (37 - )
Answer all five questions. (meft uier w2t & s |) 6x5=30

Draw a sketch of a Venturi meter and explain its working principle.
Sepiitex 1 Tt 13T, 3R 39 e fagia 1 awesy

OR (31eram)
A trapezoidal plate 1 m wide at the top and 0.8 m wide at the bottom with a
height of 1.5 m is submerged vertically in water. Determine the total pressure
force on the plate and the position of the center of pressure.
T THETRR e 1 wfiex =gt 3 0.8 et =it #iiw 1.5 wiex St urit # Tieed goft §8 8 wie |
F A1 e S TS o6 b Bl T THerifed i)

Derive the equation for the impact of jet on a stationary inclined plate.
TR ohl €8 wefe W SIE o TTe ShT GHIshU0T Y= hifor]

OR (areram)
Calculate the velocity of water flowing through a pipe of diameter 0.3 m and
length 500 m if the head loss due to friction is 15 m. Use Darcy's equation with a
friction factor of 0.02.
Ff =y o HRor g€ e 15 Hiex 7, ar 0.3 et =g 3 500 wiex St ursw & Arerd § s arer art

s 7t shi o SRy ST EeieRT s S R e e smes 0.02 R

Discuss the various minor losses in pipe with neat sketch.
|6 hal o |TY 15T H Ty Aelt T ot == i
OR (sreram)
Describe Hydraulic gradient and total gradient line with neat sketch.
=S Thd & A9 Bl JfgUzeiit Jee Hfeue T@r o1 9uiT i)

Explain the Bernoulli’s theorem with its assumptions.
Tt % TH T IEehT FTATSl Higd TE i)
OR (3teram)
Describe the phenomenon of cavitation and its effects on hydraulic machines.
TiReRT T AT STk BEgIeTeh AT TS T o )

Explain the construction and working of a reciprocating pump with a neat
sketch.
T W@ % |1 eI U st ST ST Rl ause)

OR (sreram)
Explain the concept of multi-staging in centrifugal pump with its application.
HETIENE TFT | Heel -RST sht SR i §6h SIS Aled FHETsT
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