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Fluid MechaniC-S,
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosiitgl'PNE full question fror.lt each module.

tvtp*I&rt *,
Derive an equation for capillary rise-an#edilillary fall. (06 Marks)
What is surface tension? Derive an eguation for surface tension otfliquid droplet. (06 Marks)
The spaces between two squar-e.tflffi,5iaiallel plates is filled with oil. Each side of the plate is
600m. The thickness of the oilffi{lls 12.5mm. The upper'pffi which mass at 2.5 meter per
sec requires a force of 98.1 V:to maintain the speed determine.

D The dynamics viscosity of the oil in pose and
ii) The kinematic viqboiity of the oil in stokesjfffiQspecific gravity of the oil is 0.95.

,,lrtil',':, *u]ili (08 Marks)

Pr tUrf.-V6f[ I,' dtr' =o--l

H* frpg.,ryflCl.= )+-1G";S.ts - <,--t r- v
ll-."r1."'" ,#'* fo* Fig Q2(c) a, (08 Marks)r:;;1.:"'1 r.i3liu, W rlg Vz(g/ ,e (uu ryrarks)

,",
:';:'rl;:l

ModnIe:2
a.",'''p-ertu. continuity e,'drlai'ion in three dimenffins. (10 Marks)
b..',lwater flows thrqtgh-a pipe AB l:2m"diameter at 3m/s and then passes through a pipe BC

1.5m diameter. A the pipe bras=qhp..,s. Branch CD is 0.8m in diameter and carries one third
of the flowin,L$B. The flow velgorty in branch CE is 2.5mls. Find the volume rate of flow in
AB the veffiy in BC, the velocity in CD and the diameter of CE. (10 Marks)
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2 a. Denne: . *il 
* of,'

i) Absolute iir,dsure ii) Gauge pressure'='@ Vacuum pressure. (06 Marks)
b. Determfue''quation for Pascal's lary. ':rr (06 Marks)
c. A diffeie*ial monometer is conn$d,. Sd at the two points.4 and B of two pipes of shown in

Fig. Qi(.c). The pipe a contain*fu4lquid of specific gravilV^= 1.5 while prpe B^ contains of a
specific gravity 0.9. The pressuire at A and B at-l and 1.80 Kgf/cm2 respectively.
Find the difference in mercury level in the differential monometer. 
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OR
a. State Bernoulli's theei qt''for steady state flow of an incompressible fluid. Derive an

expression for Bernoulli'S equation from first principle and state the assumptions made for
such a derivation. (10 Marks)

b. The water is glb*_ing through a pipe having diameters 20cm and 10cm at sections I and 2
respectively. The iate of flow through pipe is 35 liters/s. The section I is 6m above datum
and sectionP is 4m above datum. If the pressure at section I is 39.24N/cm2, find the

j

intensi[y-jgfi pressure at section 2.

,,,,,,1i1.l' I Of2
(10 Marks)
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5 a' what is venturimeter? Derive an expression for rate of flow thre-ugh venturimeter' (10 Marks)

b. An orifice meter with orifice diameter 10cm is inserte-d$,ffhia pipe of 20cm diameter.

The oressure sauqes fitted upstream and downstreamof..ffiSrifice meter gives readings of
i;.;tn;# #Jq.8rN/cm2 respectively. Coefficient,$s;{&harge for the meter is given as

0.6. Find the discharge of water through pipe. I lO' (10 Marks)

OR
6 a. Define the following : ; ilS"

i) Dimensionless nrimber ii) Reynold's number iii) Froude's numbei iv) Eulers number

v) Weber's number vi) Mach's nuns-err '- ',.;-,i 199 Y"I]
b. Siate and prove Buckingham's n-the.o:eltil' (06. Marks)

c. A pipe of diameter l.5ir is requir.gffiransport in oil of sn_9,^^91fi9 gravity_0'9O and viscosity

3 i iO'poise at the rate of jgOO,titre/s. Lists were conducted 9n a_|.5cm.diameter pipe

using waier at 2g"C.Frnd th y and rate of flow in,rt&"mode1. Viscosity of water at

20oc = 0.01 poise. ",_-k- .' * (08 Marks)
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r',q['*.i' Module-4 o"-,,,'1"n,'

a. Derive Darcy-WeirUu}#quution forTifiEilruffiilb"to friction inpipes. (10 Marks)

b. The rate of no* $fffii.rit rougt, a horizontal.pipe is 0.25m3ls. fne aia*eters of the pipe

which is 200m#r,mTrddenly enlarged to 4qdhm. The pressure intensity in the smaller pipe

is ll.772Nlcqff.ft#etermine !i) Loss-of lead due to sudden enlargcnlbnt
iD Pressure intensity in the large pipe

iii) *!o*er lost due to enlargemerlt '" ; (10 Marks)
6. '1 
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a. Derive Hagen Poiseuille equation. .. 
i ;"qu*+, 1'0 

Marks)

b. A crude oif of frr.orrfya&irr 
"nd 

relative Oenpny 0.9 is flowing through a horizontal

circular pipe of diamet6*ri-00mm and of length l0m. Calculate the difference of pressure at

the two-ends of the.prdb, if 100kg ttren,QiJ-"fficollected h,,.3;.tl* in 30 seconds, Assume

laminar flow. (lo Marks)lammar ilow.
\:];sq;o r,:Mg , ''"

9a.Deriveanequationfordraganarn.T.(06}Iarks)
b. Defure : i) Drag ii) Lift f, , (04 Marks)

c. Experiments were conductqd in;a wind tunnel with a wind speed to 50KnVhr on a flat plate

of siffim long and tm fl$s:+the density of air is 1.15Kg/m'. The coefficients of lift and

drag.are 0.75 and 0.ls f"Wively. Determi$e":

.**lhl..ift force ii) Dr.ag f.ofe6 iii) Resultp4ffirce iv) Direction of resultant force v) power

ffi*l'oxerted by air "",pl#ry 
(10 Marks)

OR

ffi|!{&ire: ,fu.'.""

i) Laminarboundary layer
ii) Boundary layer thicknpss

(06 Marks)iir) Displacement thiqlffi$
b. What is mach numbe&'i$ h Auia flow? What are the types of fluid flow based in mach

number? Explain. .s

c. Find the sonic veloqity for the following fluids.
i) Crude o,i#Jii.tific.gravity 0.8 and bulk modulus 153036 N/cm2

iii Vtercuryifiaving a bulk modulus of 2648700N/cm2.

(06 Marks)

(08 Marks)
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