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

A cylinder contains a fluid at a gauge pressure of 350 kN/m2. Express the
pressure in terms of head of (a) water, (b) mercury. What would be the absolute
pressure in the cylinder if the atmospheric pressure is 101.3 kN/m??
An annular ring cut in a sheet metal has 1.5 m outer diameter and 1.0 m inner
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 kN of water. A weight of 200
kN is displaced across the deck through a distance of 5 m and the ship is tilted
through 4.5°. 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
gravity of the ship. Take specific gravity of water as 1.03.
Show that the streamlines and equipotential lines form a net of mutually
perpendicular lines.
Differentiate between the Eulerian and Lagrangian methods of representing fluid
flow.
The stream function for a flow field is represented by ¥ = 2xy. Show that the
flow exists and is irrotational.
Distinguish between:

(i) Steady flow and Unsteady flow.

(ii) Uniform flow and Non uniform flow.

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

215 1 of gasoline (specific gravity 0.82) flow per second upwards in an inclined
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venturimeter fitted to a 300 mm diameter pipe. The venturimeter is inclined at -
60° to the vertical and its 150 mm diameter throat is 1.2 m from the entrance
along ‘its length. Pressure gauges inserted at the entrance and throat show .
pressures of 0.141-N/mm? and 0.077 N/mm? respectively. Calculate discharge
coefficient of the venturimeter. If instead of pressure gauges, the entrance and
throat-of the venturimeter are connected to the two limbs of @ U-tubg:mereury ...-:~woi 1
- manometer; determine its reading in mm of differential mercury coltmn..v ti¢ pior mienon i

woswr oo b) o Explain hew paipitoh tabe idgn be vsed te find out velociiy at eny joinir ¢ (O)

pipeline.
Tedtermreai$es ~4y Explainfheieneshods of experimental detennination of orifice ror {na 1t X,
erear Jhannet i enb) o They forechaiz@lan wéts ) angula: ez is measurec 1 el ARl
gt £ o Find the dos Paogithnetect deamtle] Iwheand hizight 0.6 mo Uind ke dischaife . -

Teke A G001 msathedsehdoovesctenyrainds 0.3 m. Taie Cooes 90.62. Cousider e, Lo T
velocity of approach.
6 a) -Derive:Euler’s- equation of motion and then obtain Bernov!lli’s eauation by (G)

* integrating if along 'a:streamline. What are the assumptions maae in d¢riviag the

equation?
b) What is an orifice? How aré the orifices classified? )
c) Whatis a Cipolletti weir? - 2 (+)

PART C
" w.ir Answer any two full questions, each carries2() iziarks.
7 a) Derive Dupuit’s equation for pipes in series. %)
b) Oil of viscosity’ 0:97-poise and relative density 0.9 is flowing n a horizoital (10)
circular pipe of diameter 100 mm and of length 10 m. If 100 kg of oil is collected
at the outlet of the pipe in 30 s, calculate the difference in pressure at the tvic

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

EAT - ¢y~ Name the urinor and major 1dsses during the flow of liquid through a pipeline. )
s i a) The ve!dci‘t#ad‘isti‘ibuﬁm1 if the boundary iayer is given by: - = S cwaere vic U )
“ws -+ -« velooity at-adistancery from the plate and v =V at y= 3§, & Leing the bovudzy
* layerthickness. Fihd (i) the displacement thickness, (ii) the momentum thicinesc
and (iii) the energy thickness.
b) - Derive the Darcy-Weisbach equation for head loss in pipes due to friction. 6)

9 a) A city water supply main is 1000 m long and delivers a flow of 100 I/s between (10)
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joining to the main pipe at a suitable location. Assun‘mr &ll‘pgpes‘\afé "Oﬁ s‘:fme ]

diameter and same friction factor (f=0 02). Determine }engﬂl of.vf_ﬁiaéﬁ’monabf
pipe.

b) Discuss the development of boundary layer over a flat plate. (5)
¢} Diceuss the phenoinenou of separation of boundary layer over curved surface. &)
gk
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