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rilffitioFourth Semester B.E. Degree Exm,lffition, Jan./Feb.202l
&w

Fluid Mechffidcs . 
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Time: 3 hrs. lE# - ffihx. Marks: 80
-#.,1'i:4.,. - 8

i@osing ONEfull queS],gfrom each modulc.
i.s:' ,*" \

i) ThAffiyi *ic viscosityof oil inqoi3e
ii) -,T{eBhematic viscosity of qi@okes, if the speciffi;avity of oil is 0.95. (08 Marks)ww.% ^rr 

j'8"

-fo' (08 Marks)
floatiriE in water with its aris vertical. If the
itS'%ibtacentric height. State whether the

*' OR r*' :^

State Pascal's law and provqit.@ - fu;'qfu *ry (08 Marks)
ide han$:in water with one of its comer. The centroid of the area is at a

depth of 10m fiom the @flsurface. Find t$e*6't#pressure on-m"pdE and the position of
centre ofpressure. :< " 
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(08 Marks)
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* ry,Mih:z {"'*
Describe with hffipriate sketch vffisffionditions of,gqui&ibrium for a floating body.
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Note: Answer any FIW full
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ic viscosity of oil inpoi$e

2a.
b.

3a.

5a.

b.

(08 Marks)

sketch and equations, ifany. (08 Marks)
for an incompressible fluid is glven bV 0: x(zy-l).

Determinet+",],6city at point x --,3 ffid y: 4. Also determine stream frrnction ry at that point.
''::'\r (08 Marks)

' Module-3
Starting from fundamegtaTi derive a general Euler equation of motion for both compressible
and incompressible"fldw for steady state conditions. (08 Marks)

A waterline usgffif''iupplylng water has diameter 0.35m and 0.25m at the bottom and upper
end respectivefui$y6" pressure intensity at the bottom end is 25Pawhile at the upper end, it
is 1OkPa. Detgurdine the difference in datum head for a flow rate of 60 litres per second.

ii) Laminqpq"ndTurbulentl
The velociF@ hffi tial n a 2-d
Determine?,+ city at point x

4.
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6a.

b.

7a.
b.
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With a neat sketch, explain the working of a .Pitg$ fr]be and derive an expression to

determine the actual velocity of a stream M - (09 Marks)

An orifice metre consists of 0.1m diameter ffi.,${in a 300mm diameter pipe having a

coefficient of 0.65. The pipe delivers oil ofreffive density 0.9. The pr€sspre difference oncoefficient of 0.65. The pipe delivers oil ofrelaWb density 0.9. The plP-s:+re drtterence on

the two sides of the orifiee plate is m.*qgruft differential manoq#ffi e difference in

level of manometer readingis 70cm "frr& ilr$. Find the rate of discl@;: (07 Marks)

&=., @*Mggnulg * '\

What do you understand by simffiffir similitude? Explairpd. nt types. (10 Marks)

Usine Rayleigh's method rnorry= fre resistance R to the ffiion of a sphere of diameter D

falling through a viscous flui& &;t iscosity p and densiQ'p st a flow velocity V is given by

R = oD2v2/g) - 
%d * ooh (06 Marks)N _ prr , 

\DVpJ ffi
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8 a. Write suitable effiorrr/r"lations to esti folowing minor losses in pipe:
h^-q+: {

Write suitable efrflFions/relations to estimate-" the following minor losses in ptpe:

i) Suddesediariement e-d%'

--, - -_a-_--* i

iii) A{th&pip" entrance *,
iv) @n* to obstruction. r .* airr) @*,? to obstruction.

b. A rectangular open channel has flw{dth of 4.5m and

iD

b. An oil havi

(04 Marks)
of 1 vertical to 600 horizontal.

of 0.09ffiffi and a specificprm;ity of 1.59 flows through a

****rf

Find the mean velocrty of floudand discharge whe&# alptfr of waterjs !.2m and Chezy

constant C:49. -.q1e" ffi*e 
* d* \ (08 Marks)

c. Explain Hydraulic gradffie. _ ..._ ".,# (04 Marks)
aqT*"*

Mod6ie-d,\ :
9 a. Define Reyno$s,rmtnber. Explain itsn{Hii.ifibance. \* -. _ (94 Marks)

horizontal pi6e S 5cm diameter wffih3 pressure arogpf O.Oe kgl"lrr?tm length of the pipe.

Determir6i" ru" " .*K=-
i) "ffite of flow in kg/m": ry (u '\'
ii) ffi-shear stress at tl$'ffd"wall _ #11) rutp shear stress at u€,lwe wall _ #
iii) pThe total drag for,l$pp'length ofpipe*h,

Power required fop.tW 100m length*of-$-Se to maintain the flow. (12 Marks)
rlsHffiffib ^ ,ffi! !P" \ "'u--\_ s f""

d&ffi* o**W* **.. @*
L. Define drag cpefffr9nt and lift co@ir*nt and write expressions for the same. (06 Marks)

qituL ru ."{.

l0 a. Define drag cpeff'hht and lift co"ffi&*nnt and write expressions for the same. (06 Marks)

b. Define Ma$foffiber and write im#aificance. (04 Marks)
c. A projectilffives at 40.2 kmp[iiu$ugh still air at 30"C and I bar abs. Determine:

i) The Mach number : '

ii) The Mach angle .,,"'", . ,

For airtake T:1.4 and@ 2tlltkgf. (06 Marks)
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