50, will be treated as malpractice.

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
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a. Define the following terms:
i) Mass density A1) Dynamic viscosity
iii) Capillarity » 1v) Surface tension (04 Marks)
b. State and prove Pascal’s law& %@5& ¢ (06 Marks)
c. A steel shaft of 30 mn P 7’* , in a beanng of diameter 32 mm.
Lubricant oils of visco:
torque required at sthes
is 90 mm. A

éﬁ and power lost in mam’fammg the lubrication. Length of bearing
(06 Marks)

a. Derive %n expresswn for total pressure@force and position of centre of pressure for a vertical

surfaca;;submerged In water. = : (08 Marks)
b. A cyimdrlcal buoy is 2m i n diarheter 2.5 m long and w %ﬁ’s 2.2 metric tonnes. The density
hat the body cann;ﬁwﬂ%at with its ax1s Vertlcal (08 Marks)

a. Distinguish between: Cany”
i) Steady and unsteady” flow

.
ii) Laminar and tyrbulent flow (04 Marks)
b Derlve the cqn uity equatlon in ghree’* dlmensmnal C ian coordinates for a steady
(06 Marks)

xy Calculate the velocity at a point
“f nd also the veloc1ty potentlal function ‘l’ﬁg«%‘w e

5 £y, OR. *

a. QDerive the Euler’s ed}uﬁt o%r? for ideal ﬂmdsM and hence deduce Bernoulli’s equation of
wmotion. Mention the aséumptions made. (N (10 Marks)

" A rectangular channel’2m wide has a 41séharge of 0.25 m*/s which is measured by a right
angled V-Notch."Eind the position“ef the apex of the notch from the bed of the channel, if

maximum deﬁ“th of water is not @@ «ceed 1.3 m. Take Cyq = 0.62. (06 Marks)
A,em@a N % I w‘}yf
v + Module-3
a. Derive Hagen-Poiseuille,equation for viscous flow through a circular pipe. (10 Marks)
b. Determine: (i) The ( ssure gradient along flow, (i) The average velocity,

(1ii) The discharge for -an oil of viscosity 0.02 N- S/m* flowing between two stationary
parallel plates 1 m wide maintained 10 mm apart. The velocity midway between the plates
(06 Marks)
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OR ,
6 a. Derive the Darcy-Weisbach equation for the loss of he@gl«@f to friction in a pipe. (08 Marks)
b. The diameter of a horizontal pipe which is 300 mm ‘%uddenly enlarged to 600 mm. The
rate of flow of water through this pipe is 0.4 m 3s. 1 ?‘he intensity of pressure in the smaller

pipe is 125 kPa. Determine: o W
i)  Loss of head due to sudden enlargemen$ '
ii)  Intensity of pressure in the larger plge @

iii)y Power lost due to enlargement. (08 Marks)
7 a. Define the following and write t@gu‘“ guations:

1) Drag r &,,r

i) Lift o %

iii) Displacement tthknCSS @gﬁ ,

iv) Momentum thic —h (08 Marks)

b. On a flat plate of 2n th and 1m width expetirhents were conducted in a wind tunnel
with a wind speed «xm/hr, the plate is kept at such an angle that the coefficient of drag
and lift are 0. 18 and, 0.9 respectively. Determine?

i) Drag force (™% i) Lift fore i
iii) Resultant, fgrge 1v) Powez’%gcerted by the air stream on the plate.
air = 1.15 kg/m’. P (08 Marks)
58

i) Reynold’s number = ¢ 11) Froude’ s m:t
iii) Euler’s number “

b. Torque developed b

using
e
Buckingham’ g%w xtheorem. (08 Marks)
w 4
Module-5 faﬁm@%@
9 a Defin &“followmg o ™
i) Nf umber ¢ ) Mach angle | iil) Mach cone
iv) ubsonic flow , " flov (10 Marks)
"a at 10°C at a speed of 1500 km/hr. Find the
(06 Marks)

F 4

Ay
@1@5@%
ons of CFD (Computational Fluid Dynamics).
(08 Marks)

(08 Marks)

* %k %k K ¥k
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