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Question No.1 is Compulsory.
Attempt any three Questions out of remaining five questions.
Figures to the right indicate full marks.
Assume any suitable data if necessary and justify the same.

Solve any FOUR

[Total Marks: 80]
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Explain briefly the boundary layer formation and define buundarykayer

thickness.

With neat sketch explain working and construction of a Veziﬁmﬂwtﬁi‘

I
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A two dimensional flow field is given by u = 2y?, VR 3)?} ,ﬁnd the acceleration

at point (-2.4)
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A metallic body floats at the interface of mermn}' { S‘p grawty 13.58) and water in
such a way that 30 % of its volume is subgnﬁge&m mercury and 70 % in water.

Find the density of the metallic bod}’ e

Define Fluid and explain types of ﬂiﬁd in éttall

L

Derive the differential form of. ﬁ]ﬂ @meml mass conservation equation for a fluid
in Cartesian coordinate sy&t&m
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A cylindrical tank of ;L im diame:ter and height 0.75 m has a hemispherical
il of relative density 0.84 as shown in fig. the dome is

A

dome. The tank comntai

joined to the C}’}?‘Lde
on each bolt. ™%

ns

stion by four equally spaced bolts. Determine the force

Hem},.s?lﬁrﬁfa-! dome
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Q3 A)
B)
Q4 A)
B)
Q5 A)
B)
Q6 A)

QP Code :555300

A 0.4m x 0.3m, 90° vertical reducing bend carries 0.5 m’/s oil of specificgravity 10
0.85 with a pressure of 118 KN/m’ at inlet to the bend. The volume of bend is

.

0.1 m’. Find the magnitude and direction of the force on the bend. Neglect the N (
frictional losses and assume both inlet and outlet sections to be at samei B

N
horizontal level. Also assume that water enters the bend at 45 to the hc:-nzuntdglﬁ \ N >
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Starting from Navier-Stokes equation derive an expression for theﬂv' C]t}"-' 10
distribution for viscous flow through a citcular pipe. State the assumﬁﬂn nade
and also sketch the distribution of velocity and shear stress across a %Et]ﬁ of

the pipe.
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Using the laminar boundary layer velocity d1str1butmn ’ 10

= 26)-26 nf,g

i) Check if boundary layer separation oceursg

ii) Determine Boundary layer thickness (h&k\rms @f Re)
Derive Euler’s equation of motion in Cartesian qb &}dinﬁe system and from this 10
derive Bernoulli’s Equation for liquid. Sﬁ#@@ﬁh};ﬁtmn s made in the derivation
of Bernoulli’s Equation. X J
= “\\:H
Air has a velocity of 1000 km/@\;at a‘"ﬁﬂss‘.ﬁ‘le of 9.81 KN/m® vacuum and a 10
temperature of 47°C. Cﬂmputﬁgts\%natmn properties (Pressure, Temperature

and Density). Take am pre&ure @3 1 KMN/m?, R =287 J/Kg’Kand Y =14
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A flow has a vela@ﬁg pol‘%lal function is given by @ = x® — 3xy?. Verify 10
whether it repres$nts a2 fiow field. If it does then determine the stream
function and calmﬂ#*me veltu,ity and pressure at (1,-3) given that pressure that

the pressure aﬂ‘ }]} isf4 KPa and the fluid is water.
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Two raservmi:a\. are connected by three pipes in series. 10
“ %pe M Length Diameter f
N 300 m 30 em 0.02
« N 250 m 25¢m 0.025
5 3 200 m 20cm 0.03

{ NCal-:ﬁaia* the discharge through them if the elevation difference of the levels is in

‘tﬁie?rensarvmrs 15 20 m. consider the minor losses.

= w»

:.'\e._lg)

Write short notes (any TWO) 10
I.  Prandtl’s mixing length theory
[1.  Streamlined and Bluff bodies. -
[II. Compressible flow through the Convergent Divergent Nozzle




