50, will be treated as malpractice.

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

USN

Time: 3 hrs.

Max. Marks: 100
1 each module.

Note: Answer any FIVE full questions, cho@ ?

a. Define the following fluid properti £
i) Density ii) Specific weight .. 'i@ﬁﬁ pecrfic volume iv) $ cgﬁc gravity. (04 Marks)
b. The dynamlc v1sc051ty of an,

) L_ sed for lubrication between a shaft and sleeve is 6 porse

c. A U tube manometer, 1s uﬁed to measure the press
in a pipe line. It leﬁ ‘end is connected to the pe and the right limb is open to the
atmosphere The under of p1pe is 100mm helow the level of mercury (spemﬁc gravrty of

/, OR
a.
b. *
4m and altitude 4m where if lmmersed vertrcajj :zsan»oﬂ of Qpecrf" rgravrtv 0.9 the base of
the plate coincides with'the'free surface of oil. s (06 Marks)
c. Define the terms : 1) Buoyancy ii) Centr%1 of buoyancy , ¢
.iii)'Meta centre iv) Me >centr1c height. W{%" (04 Marks)
a. 4 fluid flow in 3 dimensions.
so (08 Marks)
b. Drstmgmsh between :
1) Steady and unstead
(06 Marks)
=x+yandv=x-y.
(06 Marks)

a. The water'is ﬂowmg through taper pipe of length 100m having diameters 600mm at upper

end and 300mm at the longer €nd 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)
. Derive an expression fordischarge through a triangular notch. (06 Marks)
c. Anoil of speciﬁo:gra'f(/ity 0.8 is flowing through venturimeter having inlet diameter 20cm
éter 10cm. The oil mercury differential nanometer shows a reading of 25cm.

calculate the drs ha}rge of oil through horizontal venturimeter. Take C4 = 0.98. (06 Marks)

y 4
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Module-3 =
5 a. Derive an expression for velocity distribution for H en — Poiseuille flow occurring in a
circular pipe. Hence prove that the maximum vel@clt is twice the average velocity of the
flow. 2 4 (10 Marks)
b. A fluid viscosity 0. 7Ns/m” and specific gra;ﬁ,ﬂwty”l 3is ﬂowmg through a circular p1pe of
diameter 100mm, the maximum shear st{e§s At the pipe wall is glven as 196. 2N/m’. Find

i) the pressure gradient i) the average %eltfcny iii) Reynolds ngmber of the flow.

(10 Marks)
6 a. Derive the Darcy Weisbach eqﬁa 10 : (08 Marks)
b. Differentiate between major and minor energy losses. i (04 Marks)

c. An oil of specific gra %ty 0s 77'is flowing through q,«*ﬁjpe of diameter 300mm at the rate of
500 litre/sec. find the, ad&;’lost due to friction a ywer required to maintain. The flow for

a length of 1000m. Ta ey = 0.29 stokes. ol (08 Marks)
~ ¢
Ve YO Mod 4
7 a. Writea sho;t not dn boundary layer sepa atm”n and method to control it. (08 Marks)

b. A flat plate LSm x 1.5m moves at 50km/hr in stationary air of density 1. 15kg/m’. If the
coefﬁcﬁ%ent of Clrag and left are 0.15.and"0.75 respectively. Determine :
i) the f@ force ii) the drag force®iii) the resultant fo ée iv) power required to keep the
plate m'motion. v (08 Marks)
c. State the difference between stéealn lined body argéd blull"f body with neat sketch. (04 Marks)
.3

8 a G (04 Marks)
b ) Geometric slmllarlty ii) Dynamic similarity
(08 Marks)

@ﬁ )
Ham’s 7 theorem/t rque T of a disc of diameter D
in a fluid of v1§5§6@1t’y p and den51ty ‘p’ in a flow is given by T =D’N%pd

(08 Marks)

R 4 Modu
9 ad efme i) Mach nuwgpbe,r @@@l i) Subsonic ﬂ6 _iii) Sonic flow iv) Supersonic flow. (08 Marks)
n Airplane is ﬂ ing at an height of 15kmrWhere the temperature is -50°C. The speed of the
plane is correspondln toM=2.0 Assllmmg K = 1.4 and R = 287 J/kg K. find the speed of
plane. . (06 Marks)
¢ha g prOJecul, “travelhng in air'h hg pressure and temperature as 8.829 N/cm? and 2°C if
the mach’ arggie is 40° ﬁnd the vé"lomty of the projectile Take K = 1.4 and R = 287 J/kg K.

(06 Marks)
OR
10 a. Explain the meanmg of éF D and its application. (06 Marks)
b. Define the follo ying terms and write the relevant equation for the same i) stagnation
if).stagnation pressure. (08 Marks)
'y of bullet fired in standard air. If the mach angle is 30°.
Take R m;287'14 J/kg K and K = 1.4 for air. Assume temperature is 15°C. (06 Marks)

**20f2***




