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Amwer any five questions.

l. Dehne laminar boundary layer, turbulent
boundary layer, laminar sub layer and boundary

layerthickness. 4

Definc dsplacernent thickness. Derive an

expression for the displacement thickness.
l0

(c) Derive an equation for most economical
traoezoidal section. 6

(") Defineand explain Ncwton's law of viscosity.
8

(a)

(b)

2.

C on td.



A plate 0'025mm distant from a fixed plate
moves at 60cm/sec and requires a force of
2N per unit area to maintairr this spe:ed.

Determine the fluid viscos,ity betrveen the
plates. 2

Prove that the loss of enerry head ilr hydraulic

, t, ,\3/,
Jump rs equal to \az-dt) /u,t(tr . lu

Derive an expression for Prand,tl universal
velocity disbibution for turbulent flow in pipe-

l)

Find the Kinematic Vscosity rtlt'an oil having

density 981tg/p3 . The shea r sitress at a point

in oil is 0'2452 N f m2 and velocity gradient

at that point is 0'2 per settond. 5

(a) Find the discharge of wirter flowing over a

rectangular notch at 2m l<ngfh when the
constant head over the rrotch is 300mm, take

@ Obtain the Von K-arman mor nentum integral
equation.

(b)

(c/

(a)

(b)

3.

4.
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5.

6.

(a) For the velocity profile for laminar boundary
layer flows given as

!=z(v1a)-(r1a),U

find an expression for boundary layer

. thickness (a), Strear stress (eu) and
coefficient of drag (CD). 15

(b) Prove that the cocfficient of lift for a rotating
placed in a uniform flow is given by 5

r
f- _'ct= nU, Where 7- : circulation

R : Radius of cylinder

U: Free stream velocity

(") The discharge ofa water through a rectangular

channel of width 6m is 18 ry3 f ss6 when thc

depth of flow of water is 22. Calculate

(, Specific enerry of the flowing water

(i, Critical velocity t2
(iry' Critical depth

(rv) Minimum Specific energy.
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k)

7. (a)

(b) Irind the Bed Slope oftrapezoidal channel of
bed width 4m, depth of water 3z and side

slope of2 horizontal to 3 vertical, when the

dischargc through the channel is 20 m3 fsec '

'IakeN=0.03.

What is rnagnus effect ? 2

Obtain an expression for velocity distribution

in turbulent flow for

(, Smooth pipe

(i, Rough pipe

(b) Experirnent were conducted in a wind tunnel

with a wind speed of 50 kmph on a Flat Plate

of size 2m long and lz wide. Thc density of

air is l 15 kSl^t. The coefficient of lift

and drag are 0 75 and 0' 15 respectively.

Determine : 12

(il Lift force

(iil Drag force

(iii) 'fhe resultant force

/rv) Direction of resultant force

(v) Power exerted by air on the plate'
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