)

, compulsorily draw diagonal cross lines on the remaining blank pages.

Important Note : 1. On completing your answers

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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QgéModule-l
Define the following terms: [ W
1) Mass density . 1) Dynamic viscosit)g;;
iii) Capillarity iv) Surface tension (04 Marks)
State and prove Pascal’ sy)gaw (06 Marks)
A steel shaft of 30 mm““d%ameter rotates at 240’ rpm, in a bearing of diameter 32 mm.
Lubricant oils of VISC@: ty'5 poise used for lubrlcat’ldn@of shaft in the bearing. Determine the
torque required at thesshaft and power lost in ma,mtammg the lubrication. Length of bearing
is 90 mm. (06 Marks)

Derive eXpresswn for total pressure: force and position of centre of pressure for a vertical
surface’ submerged in water. A, ‘ (08 Marks)
A cylindrical buoy is 2m in diam er’2 5 m long and weighs 2.2 metric tonnes. The density
of sea water is 1025 kg/m’. Show%that the body cannot float with its axis vertical. (08 Marks)

/ (04 Marks)
Derive the cont’ ’ulty equation m three d1mens1onal Cart an coordinates for a steady
incompressiblé flow. ' . (06 Marks)
A stream function for a 2D ﬂow%@“‘” given by v £ 8xy. Calculate the velocity at a point

(06 Marks)

(06 Marks)

Module-3
Derive Hagen Poiseuille. equatlon for viscous flow through a circular pipe. (10 Marks)
Determine: (i) The (pressure gradient along flow, (i) The average velocity,

(i) 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
is 2 m/s. (06 Marks)
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6 a. Derive the Darcy-Weisbach equation for the loss of head d%g to friction in a pipe. (08 Marks)
b. The diameter of a horizontal pipe which is 300 mm is"

m is ‘suddenly enlarged to 600 mm. The
rate of flow of water through this pipe is 0.4 m’/s. If the intensity of pressure in the smaller
pipe is 125 kPa. Determine: ¢

i)  Loss of head due to sudden enlargement
1))  Intensity of pressure in the larger p1pe

iii) Power lost due to enlargement. (08 Marks)
Module-4
7 a. Define the following and write their %ations:
i) Drag ;
i) Lift .
iii) Displacement thlcknes 4
iv) Momentum thickn€ss: (08 Marks)

b. On a flat plate of 2m- 1ength and 1m width expé@mh ts were conducted in a wind tunnel
with a wind speed of 50.km/hr, the plate is kept at such an angle that the coefﬁ01ent of dr™
and lift are 0.18 and. 0.9 respectively. Determme
i) Dragforce( " , ‘

iii) Resultant fo,rég

Take dery;slt‘ngf air = 1.15 kg/m’. (08 Marks)

1) Reynold’s number & ‘/ 11) Froude’s numl er
iv) Webber?s number

iii) Euler’s number 4
b. Torque developed by@ﬁ@l ¢ of diameter D ro?@tlng at a speed

w?f@gssmn for torq*ue, = pN D’ d) using

(08 Marks)
As dependent on fluid

'~ (08 Marks)

T %ﬁodule-s

9 a. Define'the following: et
i) Mach number il) Mach angle

1v) Subsonlc flow V) Supersomc ﬂow 10 Marks)

10
(08 Marks)
b. Define the fdﬁowmg termsmand write the relevant equations for the same:
1) Stagnat1on temperaﬁu L
7 (08 Marks)
* %k sk ok sk
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