Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

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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Module-

Define following terms with SI unggs %w
i)  Capillarity :

il)  Surface tension @
ii) Kinematic viscosity =
iv) ~ Specific volume. /9. a3 *
Derive relation for pr%%s% mtens1ty and surface tenswn
1) Liquid droplet ,  /ii)'Soap bubble. (06 Marks)
A cube of 250mm, Sl@es 300N weight shde& down an inclined plane at 30° to horizontal. An
oil film of thickhess 0.5mm is between inclined plane and cube surface. Uniform velocity of
slide 1s 3 m/seee Determine the dynamlcwvxscosuy and kinematic viscosity if specific density

(06 Marks)

of oil is 99&m%kg/m " (08 Marks)
Al OR %ﬁiﬁm

State and prove Hydrostatic law?_ @»»ﬁ@% é (06 Marks)

Explain working of U-tube differential manometer;: with neat sketch. WM@ (06 Marks)

A circular plate of 3m in.diameter is submerged. ; nj%ll of specific gravity 0.9, such that its

greatest and least dep@@helow the free surface are 3.5m and 2m respectively. Determine

total pressure on one face’and the depth of centre of pressure. . © (08 Marks)
i ¢ M@ ¢ @Wﬁ»

' Mo'diile-2

Derive continity equatlon in 3- dlmensmnal co- ordlnates (06 Marks)
Explain dlffe;enf types of fluid ﬂ0W§ & (06 Marks)
A 2- dlmensmnal flow is giver'b; gV velocity potential-¢p = x(2y -1). Determine the velocity at
pomt P(Z 3) F 1nd also the sf?@éqm function. 7 (08 Marks)

* OR,
- g m‘grlve Bernoulli’s equ@tlen for a fluid ﬂQW”LISt the assumptions made. (08 Marks)
Differentiate between»venturnneter and orificemeter. (04 Marks)

A venturimeter \%L h a throat diameter 10cm and area ratio 4 is provided in a vertical pipeline
carrying oil efwspemﬁc gravity Of%ﬂé%fgf he difference in elevation of throat section and entry
of venturimeteris 40cm. The d;fferentlal u-tube mercury manometer shows a deflection of

30cm. mey Discharge of oil. i) Pressure difference. Assume Cq = 0.98. (08 Marks)
N Module-3
Derive relation for Vlscﬁus flow through circular flow and obtain relation for head loss.

(10 Marks)
A lubricating oil’ of V150051ty 1.0 poise and specific grav1ty 0.9 is pumped through 30mm
diameter plpewg& he pressure drop per metre length is 20kN/m?. Determine: i) Mass flow rate
ii) Reynold’s *_iii) Shear stress at pipe wall ~ iv) Power required per 50m length of pipe to

maintain the: wviscous flow. (10 Marks)
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a. Derive Darcy’s equation for fluid flow through circular gﬁeﬁ% (06 Marks)
b. Define HGL and TEL, with sketch. gw% & (04 Marks)
c. Determine flow rate of water through a pipe of dié%%ér 20cm and length 50m, when one
end of pipe is connected to tank and the other ggc?@ pipe is open to the atmosphere. The
pipe is horizontal and height of water in tanl%gs Tomts above pipe axis. Consider all losses
and assume f=0.01. 4 A (10 Marks)
s
e
a. Define lift and drag force. Derive re ations with neat sketch. L (10 Marks)
b. Experiments were conducted in @%wﬁtgl@ tunnel with a speed of 50km/hour on a flat plate of
size 2m long and 1m wide. D%}sfgs of air is 1.15kg/m3.m("3§%w icients of lift and drag are
0.75 and 0.15 respective. D tmine Drag and lift force. éfﬁ:"% (10 Marks)
&
Al OR -4
a. Define model similitudéiéﬁa explain. List the app%g tions. (08 Marks)
W, o, SR
b. The force ‘F’ actingon a screw propeller g given by, F= pD*V? d{pDTV ; I\il/) , pVDj
> N
where T is Torque; D’ diameter, V 1S vq%&@ivy, N is RPM, p is density and viscosity of fluid
3 Ha r . . X{.
w. Use ng%g% y gham 7t method. i (12 Marks)
LAY _=Module-5 ,
a. Deri%%?elation for velocity of sound in terms of Bulk N lus. (08 Marks)
b. Explain the terms: i) Mach C%pew ii) Mach Numbet:. - A (04 Marks)
c. An aero plane is flying z}%@@geight of 12km w%g%é th e%%emperaturgwiﬁﬁi%%c. Find the speed
of the plane, if Mach N%&r%ber is M = 2. Assumg K= 1.4 and R = 287J/kg K. (08 Marks)
S ) : % e 5
g L > 4 L
. S ORY A
a. Explain the unp,%g@@ce of CFD. Mentions the application%@@FD. (10 Marks)
b. Explain types( Sonicflows with nes ?%lg@tch R (06 Marks)
c. Explain norma shock and obliquegg 10ck. & T (04 Marks)
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