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Answer @.Lor Q:2/Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.

Answer t0the all guestions should be written in single answer-book.
Neat diagrams,must be drawn wherever necessary.

Figurestatihe right indicate full marks.

Use of logarithmic tables, slide rule, Mollier charts, electronic pocket calculator
(non programmable) and steam tables is allowed.

Assiifrie suitable data, if necessary.

A 1:15 model of aflying boat ‘istowed though water. The prototype is
moving in seawater of density.1025kg/m3at velocity of 21 m/s. Find the
corresponding speed of the model,Adso, determine the resistance due to
waves on model if the résiSiance.due to waves of the prototypeis 610N.

[9]

Explain the phenomenon of ‘Boundary Layer Separation and Methods to
control to it. (8]

OR

The resisting force/R of a supersonic plane during‘the flight can be
considered as dépendent upon the length of the aireafpl, velacity V, air
viscosity |, air density p, and bulk modulus of=air K 5Express the
functional relationship between these variables'and the resisting force.
Use Buckingham's IT Method [9]

Explain with the help of neat sketch [8]
1)  Laminar boundary layer

i)  Turbulent boundary layer

i)  Laminar Sub-layer.
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Q6) a)

A pipe of 110 mm diameter is carrying water. |f the velocities at the pipe
center and 30 mm from the pipé centre are 2.1 m/s and 1.6 m/s
respectively and flow in the pipéssturbulent. Calcul ate the shear friction

velocity and wall shearing stress. [9]
Derive with usualrnotationsthe following Darcy-Weisbach equation for
the loss of ener@gy’die tofriction. [8]
4.51NV?
h, =
2.0.D
OR

A fiuld’of viscosity 8 poise and specific gravity 1.2 isfiswing through a
ciredlar pipe of diameter 100 mm. The maximum shear stress at the pipe
wall is2¥1 N/m?. Find: [9]

) _“The pressure gradient,
i Theaveragevelocity, and
ii)  Reynolds number of the flow

Explain the procedure of Hardy’Cross Iviethod for the analysis of pipe
network. [8]

The discharge of water throughtarectangular channel of width 8 m, is
15.5 m¥s when the deppth/of floyw of water is 1.25 m. Calculate: [10]

I)  Discharge per unit width

i)  Velocity of flow

i) Specific energyef the flowing water
Iv) Critical depth

v)  Critical velocity and

vi)  Valueof minimum specific energy.

Derive with usual notations the basic goverfing “energy equation” of
channel flow. [8]

OR

A trapezoidal channel has side dope 6“3 hotizontal to 4 vertical and
slope of itsbed is 1 in 2000. Determine the.eptimum dimensions for the
channel sections and show it with neat sketch, if itiscarry water at 0.55
m?/s. Take Chezy’s constant as 80. [9]
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b) 1) Explainthe Specific energy curv/e with neat sketch. [9]

i)  Find the rate of flow of water through a V-shaped channel as shown
in Figure 6 b. Take the valugof C=56 and slope of the bed 1 in 2000.

[4]

Ft'g:‘ [ b

(NoT To SCALE)

Q7) @ A'metallic ball of diameter 2x10=° i draps in a fluid of sp. gr. 0.96
and viscosity 15 poise. The derisity of the metallic ball is 12000 kg/
m3. Find: [10]
1)  Thedrag force exerted oy fiuid-armetallic ball,
i)  The pressure drag and,sKin friction drag, and
i)  Theterminal velocity of ball-in fluid.

b) Explain Classificatioraf Channegl bottom slopeswith neat sketches. [8]
OR

Q8) @ A rectangular channel is20’'m wide and carries adischarge of 65 m¥/stit
Islaid at aslope of 0.0804. At acertain section along the channel length,
the depth of flow is2m. How far U/S or D/S will the depth be-2.6m?
Taken=0.02. Use direct step method with three steps. Gonsider the depth
increment in thewnterval of 0.1m. Classify and sketch.the profile.  [10]

b) A flat plate 1.5 mx1.5 m moves at 51 m/hr in staiienary'ait of density
1.16 kg/m3. If the co-efficient of drag andtifi"are\0.16 and 0.76
respectively, determine: [8]
)  Thelift force,

i)  Thedrag force
i)  The resultant force, and
IvV)  The power required to keep the plate iripyiotion.
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