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I nstructions to the gapdidates:

1) Answe-Qflor @2, Q.30r Q.4,Q.50r Q.6,Q.70r Q.8.

2) Neat,diagrams.must be drawn wherever necessary.

3) Fighwes'to theright side indicate full marks.

4) USe of elgatronic pocket calculator allowed.

5) Assume‘dauitable data if necessary.

Q1) @ Definestream function & velocity potential function. [4]
b) Derivean expression for continuity equationdry3 dimensions. [6]
¢) Ckindthevelocity & acceleration atapaint (L1, 2) for thefollowing flow

fied. [7]
V =Xy — y?2] + (2xyz + 329k
OR

Q2) @ Explainpathline& streamdine: [4]
b) Discuss varioustypés af flaw, With example. [6]
c) Thevelocity potential funiction ¢ isgiven as ¢ = —2xy, [7]

1)  Determinestreamfeinction.
i) Determinethey:aocity at (2, 2)
Q3) @ StateBernoulli'stheorem & the assumptions madein Bernoiii's equation.
[4]
b) Deriveexpressionfor the pressuredrop for asteady lamimar flow through
circular pipe. [6]
c) A 200mm x 100mm venturimeter is provided in\vertical pipe carrying

water flowing in horizontal direction. Adifferential mercury manometer
connected to the inlet & throut gives-a reading of 220mm. Find the
velocity of fluid & rate of flow. [8]

OR

P.T.O.



Q4) &)

b)

Q5) 8
b)

Q6) &)
b)

Q7) 8
b)

Draw neat |abelled sketch of shear stfess & velocity distribution diagram

across a section of pipe. [4]
Derive Eulersequation for flow aleng stream line& deducetheBernoulli's
equation from same. [6]

A 0.2m diameter pipecarriesiiquidinlaminar region. A pitot tube placed
intheflow at radial drstange 15mm from the axisof pipeindicatesvelocity
of 0.5 m/s. Calcutatei) Maximum velocity ii) Mean velocityi ii) Discharge
through pipe. [8]

Definethelift forCe & drag force on an object immersedin afluid. [4]

Explam-the haundary layer separation & discuss the methods to avoid
bouridary layer separation. [6]
Syphonodiameter 200mm connectstwo reservior having differencein
elevation of 15m. Total length of syphonis600m &-summit is4m above
watél ievel in upper reservior. If separation takies place at 2.8m water
abselute. Find the maximum length of syphorn*from upper reservior to
summit. Take coefficient of friction'as0.004+& atmospheric pressure as

10.3m of water. [8]
OR

Define & explain boundary fayer thickness. [4]

Derive Darcy - weishbach.equation’for calculating loss of head due to

frictionin pipe. [6]

A kite has plan area.ofQ/25m4& isflying in wind of velocity 25kmph.
Thekite hasnet weight'of X.2N. When stringisinclined at angle of 15°t0
thevertical , tensionin string wasfound to be 3N. Evaluate coefficient'ef

lift & drag. Take density-of air as 1.5 kg/n?. 18]
Explain Froude'sModel Law. [4]
Definewith examples: [4]

1)  Reynolds Number
i)  Froude's Number

Using Buckingham's © theorem prove that the discharge over weir is
given by [9]

o (3]

OR
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Q8) &)
b)

Explain Reynold'sModel Law [4]
Definewith examples. [4]
i)  Euler'sNumber

i)  Mach Number

The pressure rises AP generated by apump isafunction of theimpeller
diameter 'D', theyrotational speed 'N', the fluid density 'p', viscosity 'u'
and the rate of discharge Q, show that [9]

S\D?

AP = SN2D2¢{ Q

ND® '’ } using Buckingham's Theorem.

G

[5869]-219 3



