
Fourth Semester B.E. Degree Examin

Time: 3 hrs. ,'fu.I'l- Max. Marks: 8oi .iir.t$,,

Note: l. Answer any FIVE full questions. 
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2. Draw neat sketches, wherever applicablQn!ff , .

3. Assume suitable, missing datq, if any iwl:state it appropriately. ' I
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b. An oil of viscosity 5 pqiffiiS used for lubrication bp-1rv;een a shaft and sleeve. The diameter
of the shaft is 0.5m aqd rptates at 200rpm. CalculaJe the power lost in oil for a sleeve length
of 100mm. The thi"gtaEBs'of oil fihn is 1.0mm. ._ 

oo (08 Marks)

a. Derive an expression'{br the meta-centriC height of a floati4g.h9dy by analytical method.
(t0 Marks)

b. Find the density of a metallic body wtrictr floats at the inierface of mercury of specific
gravity 13.6-and water such that 40% of its volume is iubmerged in mercury and 60oh in
*uttt'.,,,'-:,,,,. , v rffi (06 Marks)

4. Expldiil.'velocity potentiall"ftndtion. Derive and"'explain the properties of velocity potential

b.,,,, Sketch the stream. lines represented by V = *' * f . Aho find out the velocity and its
,'-, .,direction at point (ffi _ ,,:::r, 

'i:':" (06 Marks)

,:::::tn :::;:::: O**,*O*Oa. State Bernorillis theorem for sJqip-y flow or an incompressible fluid. Derive an expression
for Berno$i1|,$ ''bquation from first principle and state the assumption made for such a
derivation. ar' (09 Marks)

b. A pipe line carrying oil of,specific gravity 0.87, changes in diameter from 200mm diameter
at a position A to 500mm diameter at a position B which is 4 meters at a higher level, if the
pressure at A and g aie 9.81 N/cm2 and 5.886 N/cm2 respectively and the discharge is
200 litres/sec. Determine the loss of head and direction of flow. (07 Marks)

a. Sketch and e*plain the construction pitot tube. Derive an expression
velocity at any point with the help of pitot tube.
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b. A 30cm x 15cm venturimeter is provia*^in a venlga'{p'ifleline^carrying oil of specific

gravity 0.e, the flow being ,.p*u.ai. rhe differe".:+l:,qj:*l::lT.,""at section of the

venturimeter is 30cm. The differential u-tllb:.,19rcrtr-'ygrinomgler shows a gauge deflection

of 25cm. Calculate: i) The di..;;;;; "i 
oil ii)Th$i6""" difference between the entrance

section and the throat section' i"^t?' tr" ;tffiffiof meter as 0'98 and specific gravity of

mercury as 13.6. ,.=.ff ,,,ir,,:,:,r*:.1,, 
(08 Marks)

'*=T'# .5-'t# .,:l

1 a. Briefly exPlain ' 4r

i) ,yp.-of potces acting in-rpdfug fluid i. )

ii important dimensionl?&Snlkdttt , , ,. -- :
iir) typ* ;;*ilarities-yg\!9! *r:i exist between modg!6nd prototype' (10 Marks)

b. Determine the dimensions oithe quantities given below :

..,'*-+

iD Kinematic visoogitY q

iii) Dis;h;;;. ' - ""* (o6Marks)

8 a. Derive an expr.gssion for loss of head du-ti*;#sudden enlargement of a pipe' (09 Marks)

b. Determind,{rc1rate of no* of *ut-o t4'Et'il pipe of diimeter 20cm and length 50m when

one eqd,klf'the pipe is conoect;$ t"rk,and other end of the pipe is open to the

atmospher6l'iir.;6. is to.izootrtffi&a the height of wa[* ur the tank 4m above the centre
*-----sf: Y'r-'- qr, - 

- \\ 4flv2
the pipe. Consider all minor bi;"t and take f = 0'009 in'ine formulae ht = fri (07 N{arks)
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9 a. Derive expression rog'iiEil.ity distributrpn rqtio of maximu,rn.vflocity to average velocity,

for the no* oJrisnotit nt'iA through a..cgcq,iar prpe' *':f 
* (10 Marks)

b. Determine the. 
* l- * t ", 

{'

i) Pressur6'gradient 6"' Y

iil The shear stress at two.hor}funtal parallel Plup* and 
,L_ii) The shear stress at two

iiD *qbg discharge Per meJ

"of 2.0m/s between twi
Given P = 2.4525N/mj

iii) -,iil;il;;;;il5h*,ffin roittre tar,n!6;how of oil with a maximum velocitv

,,.,,",Of 2.0m/s U.t*..r--@Horizontal putuilefifi*ed plates which are at i00mm apart'
::!..,,i-. _^,.i.{?1&^iF ,f (06Marks)
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10 11;5fiirrr. "*pr.rrio:4ffiag 
and lift' 

- ;,t , :.-.7 c . (10 Marks)

b...- A circular ;il 3ffi diimeter is he,td normal to a 26.4mls wind of density 0'0012 gm/cc'
. its ' 

:*? a&ume coefficient of drag of disc = 1.1. (06 Marks)
What is reqqiQd#to hold it at re-..-
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