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Fourth Semester B.E. Degree Exa;ﬁi natlon, June/July 2018
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Note: 1. Answel:;(my\ﬁ'l VE full questions, selectmg
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<§%ﬂ PART - A

1 a. Differentiate betvs?e\m (i) Newtonian and non-Newtonian fluids, (ii) Ideal and real fluids,
(iii) Dyna 1;//)afxd"" kinematic viscosity of fluids, (iv) Vapour pressure and cavitation ,
(v) Mass dqn%vlfy and specific welght (10 Marks)
b. Derive & exp‘ressxon for capillary rise in water. (03 Marks)
c. An oﬂﬁ 1sc051ty 5 poise is used for lubrication between a shaft and sleeve. The dlameter
of.the-shaft is 0.5 m and it rotates at 200 rpm. Calculate the power lost in oil for a sleey ‘.
léngth of 100 mm. The thickness of oil film is 1.0 mm. 07 Marks) )N
\\'> vl
Define centre of pressure and total pressure. Prove that centre of pressure lies be;ow the
centre of gravity of vertically immersed plane surface in a static fluid. a f,w‘uo Marks)

\S
<<\> /;3 'b. A differential monometer is connected at the two points A & B of two plpes aS'Ishown in

Fig.Q2(b). The pipe A contains a liquid of specific gravity 1.5 while p1pe B tontains a llquld
of specific gravity 0.9. The pressure at A and B are 9.81 N/c/m n\aild 17.65 N/cm®

respectively. Find the difference in mercury level in the dlfferentlal(manometer (10 Marks)
Q) L o
M 1/

a7 FigQb)

3 a. Define the equation of cofxt;nulty Obtain the expression for continuity equation for a three
dimensional flow. Slmf) ify it to two dimensional steady incompressible flow. (10 Marks)

b. A ship 70m long,a U)m broad has a displacement of 19620 kN. A weight of 343.35 kN is
moved across he t\l‘ k through a dlstance of 6m. The ship is tllted through 6°. The moment
cxrcumsc{ blﬁg rectangle The centre of buoyancy is 2.25m below water-line. F md the meta-

centre, henghf and position of centre of gravity of ship. Specific weight of sea water is

10]‘)’4\ N/m (10 Marks)

<?T.;-n\.§§'\ v 1 of2

"




oo

o'* ~S

&

IS

o

e

State and prove Bernoulli’s equation for J( fipud ﬂow Mention assumption made in
derivation. A \‘ v (10 Marks)
The water is flowing through a taper plp&of length 100 m diameters 600 mm at the upper
end and 300 mm at the lower end, atxlhe\ ate of 50 litres/sec. The plpe has a slope ofl in 30.

Find the pressure at the lower end,; 1f‘thé Jpressure at the higher level is 19.62 N/em?.
5, (10 Marks)
‘)A\\\\’f:?/\
0 . PART-B
What is venturimeter? Dem‘e an expression for the discharge through a venturimeter.

~ R \ - (08 Marks)
Differentiate betwean Pltot tube and Orifice meter with neat sketches. (04 Marks)
The frlctlonal torque T of a disc of diameter D rotating a speed N in a fluid of viscosity n

and denslt \\\p "Tn a turbulent flow is given by T=D’N?p ¢ liDPTL‘] } Prove this by the
D o

Buckmgham method of dimensions. (08 Marks)
4

)

(i) Sudden expansion ©5: N{arks)
7 (ii) Sudden contraction \(05 Marks)

Define hydrauhc gradient line and total energy line. (02 Marks)
A horizontal pipe of diameter 500 mm is suddenly contracted to a diameter. ot 250 mm. The
pressure intensities in the large and smaller pipe is given as 13.734 N/cm\ aﬂd/ 11.772 N/em*

respectively. Find the loss of head due to contraction if Cq4 = 0.62. Alse: de&rmme the rate of

flow of water. (’\\4\;;\.’ (08 Marks)
A

Sketch the velocity and shear stress distribution across the. s"\é\ \\ion of the pipe for viscous

flow through it. ,\\; = (04 Marks)

Derive Hagen — Poiseuille equatlon with usual notatlons \ ) (08 Marks)

A fluid of viscosity 0.7 Ns/m* and specific gravity L3 I8 how1ng through a circular plpe of
diameter 100 mm. The maximum shear stress at the: ‘pipe wall is given as 196.2 N/m”. Find

(i) The pressure gradient (ii) The average velooxty (iii) Reynold number of the flow
(08 Marks)
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Define the terms: (i) Boundary layer (N) Botmdary layer thickness (iii) Drag (iv) Lift.

(08 Marks)
Define Mach number. What is the engmf/cance of mach number in compressible fluid flows?
N \\ (04 Marks)

A flat plate 1.5m x 1.5m moves at 50 km/hr in stationary air of density 1.15 kg/m If the
coefficient of drag and hﬁ areé 0.15 and 0.75 respectively. Determine : (i) The lift force
(ii) The drag force (m) The resultant force  (iv) The power required to keep the plate in

motion. AN \ > ',/ (04 Marks)

A projectile traveis‘ n) air of pressure 10.1043 N/cm? at 10°C at a speed of 1500 km/hr. Find

the Mach number and the Mach angle. Take K = 1.4 and R =287 J/kgK. (04 Marks)
\’, / | * ok ok ok ok
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Derive an expression for the head loss due to: (o




