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2a)

b)

3a)

b)

c) Distinguish between:

(i) Steady flow and Unsteady flow.

(ii) Uniform flow and Non uniform flow.

PART B
Answer any twofull questions, each carries 15 marks.

4 a) 215 I of gasoline (specific gravity 0.82) flow per second upwards in an inclined (12)

a)

b)

PART A
Answer any two full questions, each carries 15 marks. Marks

A cylinder contains a fluid at a gauge pressure of 350 kN/m2. Express the (5)

pressure in terrns of head of (a) water, (b) mercury. What would be the absolute

pressure in the cylinder if the atmospheric pressure is 101.3 kN/m2?

An annular ring cut in a sheet metal has 1.5 m outer diameter and 1.0 m inner (10)

diameter. It is inserted vertically in a liquid of relative density 0.90 with its centre

1.75 m below the surface. Calculate the total force on one side of this ring and

the location of the centre of pressure.

A ship 60 m long and 10 m wide displaces 15000 kJ.{ of water. A weight of 200 (10)

kN is displaced across the deck through a distance of 5 m and the ship is tilted

through 4.50. The moment of inertia of the ship about the fore - and - aft axis is

80 % of the circumscribing rectangle. The centre of buoyancy is 2 m below the

water surface. Determine the metacentric height and the position of the centre of

gravlty of the ship. Take specific gravity of water as 1.03.

Show that the streamlines and equipotential lines form a net of mutually (5)

perpendicular lines.

Differentiate between the Eulerian and Lagrangian methods of representing fluid (3)

flow.

The stream function for a flow field is represented by Y : 2xy. Show that the (7)

flow exists and is irrotational.

(5)
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venturimeter fitted to a 300 mm diameter pipe. The venturimeter is inclined at

60o to the vertical and its 150 mm diameter throat is 1.2 m from the entrance

along its length. Presswe gauges inserted at the entrance and throat show

pressures of 0.141 N/mm2 and 0.077 N/mm2 respectively. Calculate discharge

coe{ficient of the venfurimeter. If instead of pressure gauges, the entrance and

throat'of the'ventmimeter are connecte<i to the two limbs of a'U:tsbeifil€rGurf

manoneter; date.rmine its reading in rnm of differential mercury colifiEn.:. r -,i i,

.1, '. " '.. '-1.: ".i . b),:Exp.lain howpipitohtube':cbn be nsed te find. out velociiy rr.i ?.Ir)- i.L'ini ir ;

pipeline.

!,": 'r., .iii'..'11"" ",5' , -a) -iExplainltfiidmthods of exlFlimental deien:rihation of oiifil,s cri,.i;y.c,:-. .i1i

!'!',ri' *r .-hrtrrn"i t:; irre:,Lrlr.'Jflinsoecbrrg0kmr-get: (-1).airgulai c,::,,i:;:i js m:asrlec i.r- - " .: .,r':

y*l:i ' i: i:. ['ii;,'! tlt; r:.s. i";:ryitlncftstdbq&l1n*reurd ri.;ight C.(; rn. i,:irci '.t-.e ,licclia;;r. , -

':'' -' '.k. t *r a. ri'., I i. ,'ii:Ghertr$du{eolteinreirds 0.3 nr. 'Iai-e C,: lrs i).61t. Col.ri.l.-,i ': , . 
j. 

^ i,.'. !'1-: . ,.

c

velocity of approach.

DerivorEuler,'s,,equation of'motion and then obtain BemrulLi's e"quatioir by

'integratiry ifalor€.'arbtreamline. Vl-hat are the assumptions maue il rin rivlrg the

equation?

What is an orifice? How ar6the orifices classified?

What is a Cipolletti weir? .l'
PART C

i tt". '; ' Answer any tn:ofull questions, each carrtes2| i-rarks.

Derive Dupuit's equation fotpipes in series.

Oil of viscosity,ft.pflr.poise,and relative density 0.9 is flowing rn a horizoi,ta!

circularpipe ofdiamete.r 100 mm and of length 10 m. If 100 kg of oil is collectcd

at thp outlet of the prpE in 30 s, calculate the difference in press'rre at the, tv,'c

ends of the pipe. Also, verify that the flow is laminar.

.,. , : ,r. a

.i: i-i-la iltii '.

t-;

\i'

(5)

(10)

(r)r., S, a)

- . . -, ';

7a)
b)

b)

9a)

b)

c)

(:.)

(r)

c)'. 'N*me the nfpr and majorrlib-Sses during th,- flow of liquid througli a p:1relinr. (' )t

' ,8 r, a)' , Th.g ve{oeit}<iistributirnr i{,t{e boun<iary iayer is given by: i- 
: | . .;rireie v il il - :l' '

:. '" 'velboity'gt.h'distamcb'y from the plate e,nC r.: V at i- 5, i) Lcin;g the i:or:uc:.iy

r layer"thickness.;Fiful{i) the displacement thickness, (ii) ihe rncniertum thic.-nt.'.1

and (iii) the energy thickness.

Derive the Darcy-Weisbach equation for head loss in pipes due to friction. (6)

A city water supply main is 1000 m long and delivers a flow of 100 Vs between (10)
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two reservofus witr a M diftrearsi of 15 m. E is

by 30 Yx:@,t+i* @,P*F,,fu lb gw
joiairy.* tfic..gt+rr piF at a si*ai{e loctrtion.

fuerad 'frictioil &# {ffi.$z). Framine

Pry€.

b) }}is{nm tha densope,nt of trundary laler.ora a flat platr. (j)
e) Diseuss rhe phemenou of seporatim of bendary lapr over ann.d sr&r€. (5)
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