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Fourth Semester B.E. Degree
Fluid

Time: 3 hrs.

Note: Answer any FIVE full questions,
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Define the following fluid pro
i) Density ii) Specific weight

2 a. Deri66fun Sxpression for total p-rffi force and depfu$ffientre of pressure for an inclined
plane sffiface submerged in liqliffi s,ffiSy' (10 Marks)

b. Determine the total pressure ryrd centre of

c. Define the terms : i) Bubyancy ii)

The dynamic viscosity of an-Slkr*sed for lubrication betritffi"a shaft and sleeve is 6 poise.
The shaft is of diamet"t O.arilhil rotates at 190 rpm.*Ca]cuiate ttre power lost is the biaring
for a sleeve length of gQrqnTTfie thickness of the offi is l.5mm. (08 Marks)
A U tube manometerps, uqdfl to measure the preffi,of oil of specific gravity 0.85 flowing
in a pipe line. It*lefi''btrd is connected to theffie and the right limb is open to thein a pipe line. It, le$lEffd is connected to the*ffie and the right limb is open to the
atmosphere. The.fil{dEr of pipe is 100mm .Qelolv the level of mercury (specific gravity of
mercuiy: l3-f)-nur\he righilirnb. If th-e+.$furence of mercury levei in-the two limbs is
l60mm. Delqrqilil$ the absolute pressur{fuffie oil in the pipe. (08 Marks)

M5 q;^-

Determine the total pressure ryrdtentre of pressgffian isosceles,t{i*mgular plate of base
4m and altitude 4m whegffimmersed vertica@,]}tuffin'bil of spe"ffiffi;i y 0.9 the base of
the plate coincides witffi,,.free surface of o_il.* '. ';;' ""1;.i (06 Marks)

isosceles

: i)'Y$ilbyancy ii; Cetiirs#buoyancy "dr e

r;1ii)$Ivleta centre iv) Meq Sntric height. "q#+ (04 Marks)
Mdls" 4t'mn***" #"iffi# ,*S&dulc=z '*;r

3 a. Derive contintiir$ equation ir Curtb ates f,qr Sn ri.*ptW equation is Cartffi co-ordinates fap dfluid flow in 3 dimensions.n ,{":q\,,,. .,*4ff}14n (08 Marks)
between : ., ft*-- '..lr ,. '
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The watefl& $8wing through ffi"pipe of length 100m having diameters 600mm at upper
end and 300trhm at the longer d?rd at the rate of 50 litres/sec. The pipe has a slope of 1 in 30.
Find the pressure at the hi*H; end if the pressure at the higher level is 19.62N/cm2.

,,'':*.,.-\r (08 Marks)*1Ls*v (08 Marks)
Derive an expression ffidischarge through a triangular notch. (06 Marks)

OR

An oil of specific,graVity 0.8 is flowing through venturimeter having inlet diameter 20cm
and throat dianre@l0cm. The oil mercury differential nanometer shows a reading of 25cm.
calculate ttre 

@$erge 
of oil through horizontal venturimeter. Take Ca = 0.98. (06 Marks)

b.
c.

. rr{i@M

,r _:"

.d

I of2



'#3w#r;,;* t7unr,44
;w

Module-3 - @uW
5 a. Derive an expression for velocity distribution for ffiageir - Poiseuille flow occurring in a

circular pipe. Hence prove that tire maximum Wk".hrt is twice the average velocity of the

flow. ,$*" \ffi (10 Marks)

b. A fluid viscosity 0.7Ns/m2 and specific gra$t-ry'1.3 is flowing thropeh a circular qipe of
diameter 100mru the maximu* ,t 

"u, 
rtr6dAi the pipe wall is Si@ut 196.2N/m2' Find

i) the pressure gradient ii) the averaffiffi"ity iii) Reynolds nilqber of the flow'
-EMF ,",rr (10 Marks)

fq&un ,swh r.-

rq6",." oR *$q, 
,,^

6 a. Derive the Darcy weisbach,*qffijqK -ry" ' 
1:: yii::l

IIOW. ,f&" '!" tr

A fluid viscosity 0.7Ns/m2 and specific gra$t^ry'1.3 is flow9q

b. Differeptiate beiween majoffiffior enefgy losses. *s 
* (04 Marks)
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c. An oil of specific graviti 0;7?ii flowing through q:ip" of diameter 300mm al the rate of
500 litre/se". ma t[e"tr6a&Jost due to friction anl ffir required to maintain. The flow for

a length of 1000m. Tdftbv'= 0.29 stokes. ' 'I (08 Marks)

,d nr 
Modqtfud

7 a. Write a short f*W, boundary layer sefion and method to control it. (08 Marks)

;: A il;igiffilri, r.i- *o""r ut 5dffffi" in stationary air of density 1.1skg/m3. If the

coefficiqfriiM.ue and left are 0.15aand0.75 respectively. Determine :

t fffiX Ti; tt" drag folcq-il*tlii) the result*t kffi iv) power required t?.[fl:,f;
iutWrotion. efu# ,i$ffi (o8Marks)

c. 3tut. th" difference between rrf*n fined body rfqffiF'tody with neatsketch' (04 Marks)

&\' -tu"**6ff - l.:*t;;*\ ' {s#"s a\,@ oR .Wffi e+P
x;;,- )tr ' . *, &r r

b. What is similitude? Sxplain the followit*,i)fGeometric$WlAfitv
/"\

Show by Buglffim's r t
rotating at spd$dN in a fluid

Iuk#
Lo'Ndru*m-

fud% 
*

a.,ffifin" : i) Mach

hkp'n Airplane is fl
'"' 'plane is correspc

plane. ;q
A projectffis\
the mach*a{iyh

pressure and temperature as 8.829 N/cm
of the projectile Take K: 1.4 and R:

(06 Marks)
2 and2oC if
287 YksK.

(06 Marks)

10 a.

b.

(06 Marks)
i) stagnation

(08 Marks)

(06 Marks)

temperature ii)]i$ffriination pressure.

Find the veloffiofbullet fired in standard air. If the mach angle is 30o.

Take R 
=2W.14 

J/kg K and K: 1.4 for air. Assume temperature is 15'C.

*@{.ffi* oR
Explain the meaning pf Cfn and its application.
Define the follo$'ind terms and write the relevant equation for the same

&1$1s$i*i*


