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(i) Specific weight
(iii) Surface tension

(ii) Specific gravity
(iv) Viscosity
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(08 Marks)
(08 Marks)
(04 Marks)

(10 Marks)

Fourth Semester B.E. Degree Examifldhbn, July/Aug ust 2022
Fluid Mechdnics
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Note: Answer any FIVE full questioas, cltfiosing ONE full questlirnfrom each module.

r a. Define the following terms "ro;;iuffiL units:

b. Write classifications ofliquids with brief explanations.
c. Define capillarity. Obtain an expression for capillarity rise of a liquid.

0R:,.
a. State and prore Pascal's law. (06 Marks)
b. Derive an expression for the total pressure for an inclined force and depth of centrc of

pressur€ for an inclined surface subtr,rcrged in water. (08 Marks)
c. The right limb of simple U-rube manometer containing mercury is open to thc atmosphcrc

while left limb is connected to apipe in which a fluid of specific gravity0.g is flowing.-l'hc
centre of the pipe is 12cm below the level of mercury in the right limb, find thc prcssurc <-rl'

fluid in the pipe if the difference of mercury level in the two limbs is 20 cm. (06 Marks)

i Module-2
i ...-

a. Define terms: (i) Buoya{cy (ii) Centre of Buoyancy (iii) Meta centrc
(iv) Meta-bentric height','':,,,,,,,,,, (v) Stability of floating body (10 Marks)

b. AshipT0mlongandl0mbroadhasadisplacementof 19620kN.Aweightof343.35kNis
moved across the deck ihrough a,diif8itce of 6m. The,sh,rp is tilted through 6'. The momcnt
of inertia of the ship {it warciliAe about its fore and aft axis is 75%o of M.O.I ol' thc
circumscribing rectanglb. The centre of buoyancy is 2.25 m below water-line. Irind the
metacenffic height and positi6n of centre of gravity of ship. Specific weight of sea watcr is
10104 N/m'. (lo Marks)

OR
a. Derive the equation of continuity. Obtain an expression for continuity equation lbr a

3-dimensional flow. (10 Marks)

b. The following cases represent tho;tWo velocity components, determine the third component
of velocity such that they satisff the continuity equation:

(i) u= x' +y' +z', v=xy2 -yz' +xy
(ii)v=2y2, w:2xyz

a.DeriveEuler,sequationofmotioniffi*dsandhencededuceBemou11i,sequation.of
motion. State the'assumption made. (12 Marks)

b. A pipe, through which water is flowing, is having diameters 20 cm and 10 cm at the cross

sections I and2 respectively. The velocityof water at section 1 is.given 4.0 m/s. Find thc

velocity head at sections I and2 also rate .lti;n**" (08 Marks)
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a, Dcrive an expression for rate of flow through venturir:deter. (10 Marks)

b. An orifice meterwith orifice diameter 15 cm is inseped in apipe of 30 cmdiameter. The

pressure difference measured by a mercury oil'di Sntial monometer on the two sides of
the orifice meter gives reading of 50 cm of mercury. f ind the rate of flow of oil of specific

gravity 0.9 when the coefficient of discharge of the miter :0.64. (10 Marks)

!
Module-4

a. Using the Buckingham's n theoremi.show that the discharge 'Qi consumed by an oil ring is

given by e=1"''[ P o 
+-l where 'd' is the internal diameter ol ring,

"o"alpNd" pN'd,' pN'dl
N is rotational speed, p is.dbniity, p is viscosity, o is sutface tension and w is specific

weight of oil. (lo Marks)

b. What is similitude? Explain the three types of similitudes. (10 Marks)

OR
a. Derive the Darcy-Weisbach equation for thsr'lpss of head due to friction in a pipe. (10 Marks)

b. Find the head lost due to friction in apipe'of diameter 300 mm and length 50 m through

which water flowing at a velocity of i di using :

(i) Darcy's formula ',i;''":'
(ii) Chezy's formula for which,,Ge 60.

. Module-S
Define Reynold's number.'Wh'at is its significance?9a.

b.
C.

l0 a.

Derive Hagen Poisoullelsldquation for viscous.flow through a circular pipe. (10 Marks)

An oil of viscosity 0.1,NS/m2 and relative deniity 0.9 is flowing through a circularpipe of
diameter 50 mm and length 300 m. The rate 6f flow of fluid'through the pipe is 3.5 liters/s.

Find the pr".ruri drop in a length of 300 m.

.'"oR
Explainteq.ns: ri ,r,
(i) Lift ,,,,,, 'i,.,,',

(ii) Drag
(iii) Displacement thickness (6*)
(iv) Momentum thickness (0) 

"',,,,,,,,:

(") Energy thickrleis {5**)
A flat plate 1.5 m x 1.5 m moves at 50 km/hr in stationary air of density
coefficients of ,drag and lift are 0,tr5:rdrid 0.75 respectively, determine:
(i) The lift for0e 

,

(iii) The resultant force i(iv) The power required to keep the plate in motion i
i*r(tt*, I
i
.jl
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(10 Marks)

(04 Marks)

(06 Marks)

(10 Marks)

1.15 kg/m3. If the

(10 Marks)

b.


