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Fourth Semester B.E. Degree Examinatio

Fluid Mechanics
-l-in-rc: 3 hrs.

length of- l00mm. The thickness of oil lilm is 1mm.

OR
Explain vertical single column manometer with neat sketch

Module-2
Derive an expression for analyical method for metacentric height

flow.
b. Distinguishbetrveen.

i) Steady flow ancl unsteady flow
ii) Uniftirm and non-uniform flow
iii) Cornpressible and incompressible 1'low

iv) l-aminar and Tr"rrbulent llow.
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Max. Marks: 80
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Note: ,4rtswer any FIVE /irll questions, choosing ONE full question from euch module.

Module-1
Defrne and explain the terms:
i) Wcight density
ii) Specific volume
iil) Specific gravity
iv ) Viscosit1," (0ti N,Iarks)

An oil o1'viscc,sity 5 poise is used fbr lubrication Letweren a shaft and sleeve. The diamcter
o1'the shaft is 0.5m and it rotates at 200rpm. Cal:ulate the power lost in oil for a sleeve

a.

b A diffbrential manometer is connected at the two points A and B of two pipes as shown in
Fig.Q.2(b). The pipe A contains a liquid of specific gravity : 1.5 ',vhile pipe B contains a

liquid of specific gravity:0.9. The pressures at A and B are lkgf/crn2 and 1.SOkgflcm2
respectively. Find the diffbrence in mercury level in the difl'erential manometer. (0s Marks)

A solid cylinder of diarneter 4m has a height of 3 nreters. Find the metacentric height of the
cylinder when it is lloating in water with its axis vertical. l'he specific gravity of the
cylinder: 0.6 (08 n'larks)

OR
a. Obtain an expression fbr continuity equation fbr a three dimensional steady incon-rpressible
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Module-3
Derive Euler's equation of motion. How will you obtain Bcrnoulli's ecluation liom it?

(08 N'larl<s)

A non r.rniform part of a pipe line 5m long is laid at a slope of 2 in 5. 
-l'wo prcssllrc s.augcs

each fittecl at upper and lower encls read 20N/crn2 and 12.5N/crnr. 11'the diamctcrs a1 tltc

upper and lower ends are l5crl and l0crn respectively. Determirie the quantity ol'watcr
flowing per second. (oll l'larl<s)

OR
a. Derive an expression for discharge through a orifice meter

b. Obtain an expression for discharge ovet a triangular notch.

Module-4
l-he frictional torque l- of a disc of diameter"D'rotating at a speed N in a flr-rid of viscosity

'pr' and density 'p' in a turbulent flow is giveri by T = D'N'p(,t=+_l. Ptt)tzc this by thc''Ln"xnl
method of'dimensions. (0tl )'larl<s)

What do yoll mean by dirnensionless numbers? Natne any four dimensionless numbers.
(0tl i\{arhs)

(0ll t\'larks)
(()tt NIarks)

a.

b.

OR
a. Obtain an expression for head loss rn a sudden expansion in tlie pipe

made.

b. A l5Omm diameter pipe redLrces in diarneter abruptly to
water at 30 litres per seconds, calcuiate tl'ie pressure loss

efficient of contraction as 0.6.

List all assumptiotrs
(0tl )Iarlis)

100nrm cliamctcr. lf thc pipc carrics
across the contraction. J'akc thc co-

(0ti,\larks)

between two parallel platcs whcn both
(08 N'tarhs)

3 is florving through a circuiar pipc of
prpe wali is given as 196.2N/m2. fir.icl:

iii) Reynold numbcr of the flow.
(0tl N{arlis)

(()tl Nlarhs)
(0ll NIarl<s)

Module-S
Prove that the velocity distribution fbr viscous tlow
plates are fixed across a section is paraboiic in nature
A fluid of viscosity 0.7Ns/m2 and specific gravity I

diameter 100mm. 'fhe maximurn shear stress at the

i) The pressure gradient ii.1 The average ve locity

OR
10 a. Derive an expression {br velocity of sound wave in a {'luid.

b. Explain propagation of pressurc waves in a cotnpressible fluid.
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