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Fourth Semester B.E. Degree Examination, July/Aug ust 2022

Time:3 hrs.
,li

, Irlp*.Marks: 100

Note: Answer any FIVE full questions, choosiig ONE fall questionfrom each module,
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Module-1

a, Define the following properties ofrflgids with their SI units i) Mass density ii) Weight
densityiii)Dynamicviscosify;''[v.).Kinematicviscosity.

b. Derive an expression for pressr*fiSjfitensity in case of liquid droplet. (06 Marks)

c. Calculate the dynamic viscoSj*p,bf an oil, which is usedfficr lubrication between a square

plate of size 0.8m x 0.Slil),. a an inclined plane with a-ugle of inclination 30o as shown in
The Fig Ql(c). The we;ielfb... the square plate is 300N"and it slides down the inclined plane

with a uniform velocity,d?0.3mls. The thickness of <iil"film is 15mm.
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The right limb of a simple U-tube monometer containing mercury is open to the atmosphere

while the left limb"is connected to a pipe.in Which a fluid of SpeCific gravity 0.9 is flowing.
The center of the pipe is l2cm beiow the level of mercury in the right limb. Find the

pressure of fluidiia the pipe if the diffCpnce of mercury levels in the two limbs is 20cm.
(06 Marks)

1 : j:.:]::::::::i::l+

: two poffi$'A and B of trruo pipes as shown in
Specific,",$ravity : 1.5 while pipe B contains a

olzla6 trft2
Uq-uid-fl,fiSpecific'gravity r U9.th" pr"s,rre-at A urra n are lKgflcm2 and 1.80 Kgflcm2
respectively. Find the di,ffirffiSes in mercury,,,le"Vels in the differential monometer.

4lgse'lr'r *l'S

3a.

b.
c.

Module-2
Define : i) Buoyancli,.' ii) Center of Buoyancy iii) Meta center iv) Meta centric height.

ii,'r; (08 Marks)

Explain the analyical method to find out meta --centric height. (04 Marks)

A block of wood of specific gravity 0.7 floats in water. Determine the meta centric height of
the block,if,its size is 2m x lm x 0.8m.
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OR
4 a, State Bemoulli's theorem for steady flow of an inconlp,,496Bible fluid. Derive an expression

for Bemoulli's theorem from first principle and staIe,"'the assumptions made for such a

derivation. #, . (lo Marks)

b. The water is flowing through a pipe having diagret€i 20cm and 10cm at sections I and2
respectively. The rati of flow through pip" i: 3S,fus/sec. The section 1'1s- 6m above datum

and section 2 is 4m above datum] fi ipj'ffiure of section 1 is 39; /cm2, find the

intensity of pressure at section 2. lq,,':::::: " I (10 Marks)

5a.
b.

Derive an expression for rate of flo#tthibugh on orifice meter, (10 Marks)

An oil of spicific gravity 0.8 is'{&rvihg through a venturimeter having inlet diameter 20cm

and throat diametei l0cm. The oil mercury differential monometer shgws, a reading of 25cm'

Calculate the discharge of oil,,thfough the horizontal voil.turimeter. Take Ca = 0.98. (10 Marks)

.',,'.., OR 
"::

a. Define and explain : i) Reynold's number ii) Eul'er's number iii) Froude's number

iv) Mach's numbefl'=; (08 Marks)

b. Write a note onfi$ekihgham's n-Theorem. ''r;'*sill'i (04 Marks)

c. Water is flowing:firough a pipe of diameter30cm at a velocity of 4mls. find the velocity of
oil flowin-g,!,tiplanother pipe of diamete; f0m, if the condition of dynamic similarity is
satisfied,,betr#Bbn the two pipes. T-he,,yiScosity of water and oil is given as 0.01 poise and

0.25 ffie.The specific gravity o.f,;iii"+n A 08 Marks)

'Module-4
a. Derive Darcy-Weisbach eqr.ptioh for loss of head dtlo$ ftiction r1-niRe-si (10 Marks)

b. Find the diameter of a pipq-d length 2000cm tfi.ltsrr'tfre rate of flow,:o,f, water through the

pipe is 200 litres/s and,,r;ttie'head lost due ,lo:,..,ffifition 
is 4m. Takq,,the value of C :50 in

Chezy's formula. o (l0l\larks)

.oR,
a. Derive Hagen f.' itte equation fo14.i6minar flow in a circular_tube. (10 Marks)

b. A crude oil of vidbosity 0.97 poise':'--ar-rd relative density 0.9 is flowing through a horizontal

circular pipe of diametlr 100mm,,,r,and-of length l0m.,Calculate the difference of pressure at

the two: s of the pipe if l00fg.''bf the oil is co,lleoted in a tank in 30 seconds. Assume

lamin.arflow. ,,,, ''' (10 Marks)

" .i ir,

a..."..Elrplain the terms : i) Drag'
a.. :::..r:;i.,lal vr Y,,, rYrvurwuaurr.+l*lrvrurvrD'

bl':..'Eip"rin ents wer8reqnducted in a wind tiiinnel with a speed of 50kmlhour on a flat plate of
;i .. , 3 -r ) c1:D ---J r--^-

r..."..Elrplain the terms : il Drag ii)
,,,.,.,';,,layer v) Momen-lulq"thicknessm;ffiickness.

siieZmlongand,r{m wide. The den it of air is 1.15Kg}m3. The co-efficient of lift and drag

are 0.75 andl#.1'5 respectively. Determine :are 0.75 audQn 5 respectively. Dhferriiine :

i) The Un faiCb ii) The drag ford6 ii) the resultant force iv) Direction of resultant forcei) The lift ii) The drag ford6 ii) the

v) Power exerted by air on thp fiate. (10 Marks)

Lift ry layer thickness iv) Turbulent boundary
(10 Marks)

OR
l0 a.

b.
c.

Derive an expression for Drag and Lift. (08 Marks)

Derive an expressi-on fOr velocity of sound in a fluid. (08 Marks)

Calculate d1s fl{0gh,,,.number at a point on a jet propelled aircraft, which is flying at

1 100Km/hours.eryata level where air temperature is 20oC. Take K: 1.4 and R : 287 J/Kg.K.
(04 Marks)
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