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RLUIDMECHANICS
(2019 Pattern) (Semester - 1V) (202049)

Time: 2%2Hourg| [Max. Marks: 70
I nstructions to the candidates:
1) Answen Q1 an-Q2, Q3 or Q4, Q5 or Q6, Q7or Q8.

2) Neat diagranis must be drawn wherever necessary. A
3) Figuresi@theright side indicate full marks. p
4) Use of electronic pocket calculator is allowed. 5,
5) Assuime Suitable data if necessary. d &\
>
Q1) @ ExplainEulerian method of Fl oW D\éecri ption. [4]

b) Show that the streamlines andng potentlal lines form a net of mutually
perpendicular lines. ‘\ ) [6]

r

c) Velocity of afluid flow ﬁwedl um‘lsglven by,
V = (106y)i + (15x0)] * (23t 3xy)k

Find acceleration of megtum a (1,2,-1) mandt = 0.5 sec. 7]
Q,A' OR
Q2) @ ExplainCirculdt on and Vorticity. [4]

b) State weather thé’flow of liquid givenby u=5x & (=vHyis [6]
a “Continuous
b). Rotationd

c) . Thevelocity componentsin flow are givei.by, u=16y andv=-6x. [7]
Find:

i)  Whether the flow is possible?

i)  Stream function .

PT.O.



Q3) a)
b)

Q4) &)

b)
c)

Q5) 8
b)

Q6) a)

b)

Explain HGL and TEL. [4]

Derive expression for discharge through venturimeter. [6]
A Laminar flow istaking placeinapipeof diameter 200 mm. Themaximum
velocity is 1.5 m/s. Determinetite mean velocity and radius at which this
occurs. Also calculate the velocity at 40mm from thewall the pipe. [8]

OR
Explain following terms: [4]
) Potentidl bead,
i)  VeloCitynead

Deriveexpressonfor velocity distribution for flow infixedpardle plates.[6]
A vertical pipeconveying oil of relative density 0.8; two pressure gauges
has Been installed at A and B where diameters are'160-mm and 80 mm
respectiyvely. Point A is 2m above point B. The pressire gauge readings
have beeri shown that the pressure at B isgreater than'at A by 0.981 N/cn?,

Neghecting losses find the flow rate through the gfpe [8]
Explain factors affecting the growthof Boundary layer. [4]
Explain Streamlined Body and Bl ufdedy [6]

A pipelineof 600 mm diametex |s‘)1 5 km fong, to increasethe discharge,
another pipeline of same diameter.isintroduced parallel to thefirst in the
second half of the lengthé I{f‘z‘q}(04 and head at the inlet is 300 mm,
determine increase in dischiarge:-Neglect minor losses in pipelines and
f are aDarcy frictionfagtor. [8]
FOR
A solid sphere of 400 mu¥diameter iscompletely immersed in the flow.of
seawater. Velocity Of?ﬁOW Is 1.2 m/s and specific gravity of seawater is
1.02 5. Determinethe drag force on asphere. AssumeC, = 0.6\, [4]
Show that corr&éaéjndi ng to the maximum power trarsrmission through
pipe, the power transmission efficiency is 66.67%: [6]
The velocity distribution in the boundary layer iS, [8]

o442

Where 6 = Thickness of boundary layeér.
Determine;

)  Ratio of (6+/d)

ii) ratio of (6/9)
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Q7) @ Explaindimensional homogeneity. [4]

b) Explain Mach Model Law and Give its applications. [4]
c) Using Buckingham mt theorem, show that the velocity through a circul ar
orificeisgiven by’ [9]
2gH q>(9 Lj
Hi{pVH

WheresH = Head, p = Mass Density, g = Acceleration due to gravity,
D= Diameter of orifice, u = Coefficient of Viscosity{.'\ Y

OR ;

<

Q8) @ How aretherepeating variablesseleptedfor‘o‘li‘ﬁqensional anaysis? [4]
>
b) Y Explain Geometric Similarity. 2N [4]
D
c) The Efficiency n of afan depeT’fds on-density p, the dynamic viscosity
u of thefluid, theangular vel‘gctty ‘co diameter D of therotor and discharge

Q. Obtain expression of g h tegms of dimensional parameter. [9]
, ) 3 3
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