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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17TMEA44
Time: 3 hrs. 4 Max Marks: 100
‘*%i“l'l&“
1 a. Define the following fluid proper%e 29

' &

it ,Spemﬁc Volume iv) §p

i) Density 11) Spec1ﬁc we1gh

for a sleeve length of 901mn "The thickness of the

c. AU tube manometeris uséd to measure the pressi
in a pipe line. It left ‘end is connected to the pipe and the right limb is open to the
atmosphere. The: under of pipe is 100mm lpelow the level of mercury (spec1ﬁc gravity of
mercury = 13.6) 1 in the right limb. If the« dlfference of mercury level in the two limbs is

r . of, (08 Marks)

‘OR
e force and dept

a. Derwé‘*an éxpressmn for total prf:%
plane surface submerged in l1quld 4

b. Determine the total pressure and centre of pressprq@‘
4m and altitude 4m wherg if immersed Vertlcall»
the plate coincides w1tl1; free surface of oi

c. Define the terms : i) Buoyancy ii) Centre,of buoyancy
. iilf'Meta centre iv) Meta centric he1ght

of'centre of pressure for an inclined

“ \ (10 Marks)
an isosceles triangular plate of base
an oil of specxﬁc' avity 0.9 the base of
(06 Marks)

(04 Marks)

(08 Marks)

i) wﬁgeady and unsteadr Aﬂ* W
ii), Uniform and non: uniform flow

; ’,111) Laminar and turg@ulﬁlt flow. (06 Marks)
G gbtam a stream ﬁm@%&n to the followmglfiélocny componentsu=x+yand v=x-y.
! & & (06 Marks)

end and 300mm at the longer énd at the rate of 50 litres/sec. The pipe has a slope of 1 in 30.
Find the pressure at the lower end if the pressure at the higher level is 19.62 N/cm®.

¥ (08 Marks)
b. Derive an expression fo d1scharge through a triangular notch. (06 Marks)
c. An oil of specific, gravity 0.8 is flowing through venturimeter having inlet diameter 20cm
and throat d1amete=r :10cm. The oil mercury differential nanometer shows a reading of 25cm.
calculate the dlscharge of oil through horizontal venturimeter. Take Cq = 0.98. (06 Marks)
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Wﬁ; fme i) Mach nu ber Y
%W"“An Alrplane is ﬂym 'at an height of 1 5km. where the temperature is -50°C. The speed of the

17ME44

Module-3 N 7
Derive an expression for velocity distribution for ° 1ilagen — Poiseuille flow occurring in a
circular pipe. Hence prove that the maximum ve}ougty is twice the average velocity of the
flow. (10 Marks)
A fluid viscosity 0.7Ns/m” and specific grawlf@' 1.3 is flowing through a circular p1pe of
diameter 100mm, the maximum shear stres§.§At the pipe wall is glvm as 196.2N/m’. Find
i) the pressure gradient  ii) the average%e 001ty iii) Reynolds number of the flow.

'''''''''''

(10 Marks)

o x@ssg; “ OR
Derive the Darcy Weisbach equaﬁoh (08 Marks)
Differentiate between major a%d minor energy losses. . (04 Marks)

An oil of specific gravity 0: 74is flowing through a pipe of diameter 300mm at the rate of
500 litre/sec. find the i}:gaa Jost due to friction an ‘ wér required to maintain. The flow for
a length of 1000m. Take;v = 0.29 stokes. (08 Marks)
ﬁggv% ¢ &
Modgle-zﬁl
Write a short nb%ﬁ%n boundary layer sepdration and method to control it. (08 Marks)
A flat pl ,e h m % 1.5m moves at 50km/hr in stationary air of density 1.15kg/m’. If the
coefficignt of‘drag and left are 0.15,and 0.75 respectively. Determine :

i) th ‘hﬁ orce ii) the drag forc 1) the resultant forée,, iv) power required to keep the

plate ftmotion. oy (08 Marks)

State the difference between stre sluff body with neat.sketch. (04 Marks)
& 4 A

What is dimensional hbmo geneity? Explain‘ \glth examples (04 Marks)

What is s1m111tude'7 Explain the followm’g 'Geometric snmlarlty ii) Dynamic similarity

(08 Marks)
Show by Bu kmgham ST theoremwaté‘ the frictional t&%ue T of a disc of diameter D

W

rotating at sp dN in a fluid of visc f()%lt p and den31ty p’ in a flow is given by T = D°N%pé

(08 Marks)

odgle-s
ii) Subsonic ﬂﬁ “+iii) Sonic flow 1iv) Supersomc flow. (08 Marks)

“plane is correspéﬁdmg to M = 2.0. Asstiming K = 1.4 and R = 287 J/kg K. find the speed of
plane. 5;@%% & 1 (06 Marks)
A prOJectﬂe is ‘travelling in airt ﬁamng pressure and temperature as 8.829 N/em? and 2°C if
the mach angl’e is 40° ﬁnd the velocﬁy of the projectile Take K = 1.4 and R = 287 J/kg K.

(06 Marks)
OR
Explain the meaning of CEFD and its application. (06 Marks)
Define the follong terms and write the relevant equation for the same i) stagnation
temperature i) “‘sfggnatlon pressure. (08 Marks)
Find the velocﬁ?%of bullet fired in standard air. If the mach angle is 30°.
Take R &28?' 14 J/kg K and K = 1.4 for air. Assume temperature is 15°C. (06 Marks)
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