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Q.11) Show that equipotential lines ang streamlines are orthogonal to each other.
ii) Differentiate between simple manometer and differential manometer.
iii) Explain Prandtl mixing length concept.

iv) Explain tt}e prin_ciple of dimensional homogeneity. Is a dimensionally homogeneous
equation applicable in all system of units?

v) Write a brief note on wind tunnel

(02x05=10)
Part-A
Q2 a) An inverted U-tube of the form shown in Fj
difference between two points A and B in an inclined pipeline through which water is
flowing. The difference of the level h=0.3 m, a=0.25 m and b=0.15 m. Calculate the pressure
difference Pg-Pa, if the top of the manometer is filled with (a) air, (b) oil of relative
density=0.8.

g- lis used to measure the pressure

b) An Annular plate 4 m external diameter and 2 m internal- diam‘etcr with its greatest acrl1d
least depths belgw the surface being 3 m and 1.5 m _respectwely. Calculate the magnitude,
directiog and location of the force acting upon one side of the plate due to water pressure.

(05+05)
Q3 a) Derive Continuity equation in Cartesian coordinates and also list the assumptions
Made while deriving the same.

) 07+03
b) Define Reynolds number, Froude Number and Weber number. ( )
Q44

i locity of 3.5 m/s.
- i under a head of 20 m w:Fh a ve
If e)aﬁ-30 f(-:n;l dia.mettt:: p;pt:h(;ﬁ:;is :;aote%nd the magnitude and direction of the resu::)a.;l)t
1S of the pipe turn i |
Orce on the bend.

(03)
b) Write a short note on: venturimeter.
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ty=0.9 Ns/m” and density=1260 kg/m’ oceyyg
SI%'{:' inclined at 45° to the horizontal, the plateg | b
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a pair of paruﬂz‘l}fl plnt:; olf;l fft;';t;’s with & velocity of 1.5 m/s (;-c;zttti‘\::) to (iior\:t/:rlpldte ang ing ‘
lp:m’? apart. ‘.f‘ug)Pth ep fluid flow. Pressure gauges, gnountgo i rzs e{.:t' ,ln V°FtICa11y |
dliaer(t:mntl?g L:J(::plct- plate, record pressures of 250 kN/m” and Pectively. Fing il
apart on ,

velocity and shear stress on the upper plate (F ig. 2)- | (10)

Q.5 Laminar flow of a fluid of visco

Fig. 2

Q.6 Derive the Von-Karman momentum inte
upon t_his equation, find boundary layer thickness, wall shear stress, local skin friction
coefficient and overall drag coefficient for laminar flow over a flat plate. The velocity profile ,
; u o2 5
is

U, 28 _ (10)

gral equation for the flow past a flat plate. Based

e form:
= -2 T,
y=1piig Cons tan ¢
airstream at Mach numbem;l 7;3’. th", Stagnation pressure, te

0. dtmxyuw kg/m® ang



