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Note: This question paper contains two parts A and B.
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Part A is compulsory which carries 25 marks. Answer all questions in Part A.

Part B consists of 5 Units. Answer any one full question from each unit.

Each question carries 10 marks and may have a, b, ¢ as sub questions.
Part- A (25 Marks)

State Newton’s law of Viscosity. What is the kinematic viscosity? [2M]

Calculate the capillary rise ina glass tube of 3 mm diameter when immersed in

water. Both the liquids being at 20"C and the values of the surface tensions for

water and mercury at 20°C in contact with air are respectively 0.0075 kel and
m

0.0562 kel [3M]

m
What is stream function and velocity potential? [2M]

A stream function is given by W = 20x — 54y +24x” + 56y°. Calculate the velogity

components at any point. [3M]
What are the different types of forces acting on fluid in motion? [2M]
What is momentum correction factor? State its significance. [3M]

Consider an object of characteristics length. moving with velocity V. through a
fluid of mass density p, viscosity f. and modulus of elasticity K. Perform
dimensional analysis to find the value of cocfficient of drag ('), and coefficient of

lift C, . [2M]
Define momentum thickness and energy thickness. [3MY
How friction factor varies with Reynold’s number? [2M]

Write a complete equations for head loss including minor losses in oa given
arrangements shown in figure 1. [3M]
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Figure: 1



2.a)

b)
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Part- B (50 Marks)
What is vapor pressure? How it is refated to saturation pressure”
A rectangular tanker carrying water as shown in fioure 2
accelerated. What is the maximum possible acceleration that can be giv

15 being slowly
en 1l the

water does not spelt over the edee?

] iy

Figurc: 2
OR

A concrete dam shown in ticure 3 retains water to a depth of 25 e the face ol the
dam in contact with water is vertical for the first 8 m and there after itis inclined
at an ancle of 15" the vertical in order to increase the thickness of the dan
towards the base. Determine the magnitude and direction of the resultant water
pressure of the water peranetre fength of the danvand the deptly ofits paiit of
application of the Lace ol the dan,
[f the conerele weighs 338 KN i L determine:
b the point of application of the resultant o the water pressure and the weigin of
the dam, on the basis of the dam: and
i normal stresses at the toe and heel of the dam.
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Ficure: 3
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Derive an expression for continuity equation in Cyvlindrical polar co-ordinate
systenn.
The velocity components of the two-dimensional lane motion of a fluid are

(v

Show that the tluid is incompressible and flow is irrotational.

OR
Distinguish between:
1) rotational and irrotational Tows
it) one, two and three dimensional flows
1) compressible and incompressible flows,
What are the limitations of flove net”? Brietly explain the use of flow net.

Derive Duler’s equation of motion along a streamline.
Derive an expression Tor measuring the discharee of fhuid acrass triangolar notch.

OR

Derive an expression for measuring the discharge of Tuid from venturimeter
through a pipe,

A rectangular noteh of crest width 0.6 1 15 used 1o measure the How of water i a
rectangular channel 0.8 m wide and 0.6 m deep. I the water fevel 1 the channel
15 0.3 above the wen crest. find the discharge i the channel. For the noteh assume

¢, 07 and the veloeit ol approach s taken o be into account,

What are the different methods available tor controlling ot boundary faver?
Explain any two with neat sketches.
Draw variation of drag and e coctficients with angle o Yor JToukowski airfoil of
an infintte span where o is angle of attack which s the mehnation ot the tangent
to the fower boundary of the profife.

OR

Derive an expression tor maotentum integral cquation efthe boundan laver,
Find the displacement thickness: the tomentumethicknes and enciey hickiess

for the distrtbrtion i the botmdhiry FTver civen by

——
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Three pipes of 300 . 200 wd 100 e diaeeters have o iencth of S00 .
P20 iy nd 200 i respectivedys They are connected i seres o make

componnd pipes The ciids oF s componnad pipes e conneciod with two s

whose difterence of vearor fovel i T3 0 B cactil o ricton tor theee pripes
areeguiad T DO0S DOGES e DTG espedt GOl
throueh compound pipe neclecting et e mer o ied enn
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Forthe Hoare B odrasy the o dranhe oo
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