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7.

0.9 mx0.9 m andau ined plane having an aqgl; of inclination of 20o with the horizontal.
The weight of the square plate is 392.4 ffiand it slides down the plane with a uniform
velocity of 0,2'ml Find the dynamic 

"r**p,F.,l$y 
of the oil in poise. (08 Marks)

'le 
'qP'"

,,{- "'"*, ,uOR

2 a. State.ffid'rihve hydrostatic law. "q, ,.j; *4b (06 Marks)

b 
3,tJ#H',iX'HllT*; 

*'iryure and 
""'':*:';g*e'uure 

ror an rnclined tt'*U?*'
c. A simple U-tube manometer containing mercuq,,i+i$_connected to a ffi:1n which a fluid of

sp.gr. 0.8 and having vpffiff pressure is flowih$."flhe other end o$th6.manometer is open to

atmosphere. Find the $a$um pressure in qryS; if the differenge qf mercury level in the two
limbs of U-tube is 40rcm and the height fl,;f{uid in the tet ti#kis 15 cm below the centre of
the pipe. ,; " ' u.i . (06Marks)

i:il;* ;;_-,. %"

b. Show that for a liquid droplet, tlie pressuie intensity v4riei inversely with the diameter of the

droplet. ,.* i*d" . _ 
^: u (04 Marks)

c. An oil film of thickh.e,&r*1.5 mm is used for ltbfiiation between a square plate of size

."''r*,,d' ,fu}$gdu!e-z

3 a. Define :,,(i) Buoyancy, (ii) .GgfffHof Buoyancy,,,, ,.{iii) Metacentre (iv) Metacentric
height,n$fu. ,,*td _ *,,q t (08 Matks)

b. ExplftiB= equilibrium cpffii$ons of floating and sdbmerged bodies. (06 Marks)

ONE full question;fUi.n each module.

d

a. Define the following properties ilffi.ntion their units:
(r) Weight density #'€xY'' Specific gravity {';+}
(ii, Surface tension ft . ) Capillarity (08 Marks)

c. A woo'den block of si
metacentric height of the

-.+
xlmx0.8m apd"'Sp.Gr. 0.7 floats in water. Determine the

j::i;::::::::s /fl( ltfloylzo\metacentric height of the block. , : (06 Marks)

g;ili* -'
Note: Answer any FIVE full questions, ck'adiiiig

.t':'...:': . ..rt:l,''il uOR
a. Derive 3 dimensimdl continuity e_g[,p1ion in Cartesian co-ordinates. (08 Marks)

b. The steam tr$e3ion for a2 dimgnsioffil flow is given by V = 2xy . Find the velocity at point

P(4,2). Alst$tfind the velocity pritohtial function. (12 Marks)

Time: 3 hrs. Max. Marks: 100

Module-3
a. Obtain the Euler's eqiratiq of motion along a stream line and hence deduce Bernoulli's

equation for a steady.ipcOmpressible flow. Mention the assumptions made. (12 Marks)

b. A horizontal ventuSirfieter with inlet dia 20 cm and throat dia 10 cm is used to measure the

flow of water,,The pressure of intet is 17.658 N/cm2 and vacuumpressure at the throat is
30 cms of m ry. Fina the discharge of water through the venturimeter. Take Ca: 0,9.

.rr (08 Marks)
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6a. Show that for viscous flow through a circular pipe,.d

arlPr^oe velneifwaverage velocity.

Take r =0.29 stokes.

b.

c.

. rif::j:::r ,,0".

Derive Darcy-Weisbach equation for a fluid flow ttrhough a pipe.

An oil of spgr.O.7 is flowing through a prpe of diaffiot'dr 30b mm at the rate of 500 lps. Find
the head lost due to friction and oower reouired,,to.friaintain the flow for a leneth of 1000 m.

l] :ffiximum 
velocitv t' 

.',T[1#,;

,{uf.ir;::,::::::::::
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(ii) Displaccm6nt thickness

18ME43

(08 Marks)

(04 Marks)
the head lost due to friction and power required'lo*friaintain the flow for a length of 1000 m.

7 a. Explain the terms: (i) Boundary layeS.thiUkr

(iii) Momentuffiid$ress
b. A flat plate 2mx2mmoves pQ$S;kr/lr

(iii) Momentuffiidlmess (iv) B,ffigy thickness (08 Marks)

b. A flat plate 2mx2mmoves pff$;LrVlrr in stationarypffiW?ensity 1.25 kglm3. lf the

co-efficient of drag and liftffiW and 0.8 respectively, fftWr) the lift force (ii) the drag

force (iii) the resultant 
*:.SftPO 

(i9 the power req-uired to keep the plate in motion.

" \" (08 Marks)

c. Define : (i) Laminar bqi@ry layer (ii) Laminer,,,ffibi-layer for flow over a flu, pl6T*u.url

c.

o 

.'^-

ul"o,{ }t- OR,*';,
What do you mpffiy dimensional hompffieity? Explain with example. (04 Marks)

Assume t[g"Viq'bous force F exerted by a-fluid on sphere of diameter D, depends on viscosity
p of @S'tU{rsity p and velocity.,of drotion V of the sphere. Obtain the expression force

shear Frce F, using Bucklingham's rc-theorem method. '" (08 Marks)

Wtra:ffi;similitude? Explain d{@Fdnt types of similati*rEs performed between model and

"li 
(08Marks)

;h '%,*'&} r:;',,.#il* Modul-p-$'"-,Xr "*.-":

Define : (i) Mach nunffi (ii) Mach angle {s (iii) Mach.coue (06 Marks)

Derive an expression'for velocity of soun tn d fluid. (08 Marks)

ff*f;f:"fffi1t.#i1#,'&?ffi 
rthemach'.:"'+ryPremperatur'"t'il'^,1i*!;

.d. dl' ,+E;, 
'''ii*' 

OR -ry-b=

9a.
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low g(i-i) Sonic flow an4ffi'(iii) Supersonic flow (06 Marks)

for4ytfu&{ffiion pressure. (06 Marks)

nq&d,slimitations ",[r*HrD. (08 Marks)
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