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FLUID MECHANICS
Time : 3 hours Full Marks : 70

Instructions -
(i) The marks are indicated in the right-hand margin.
(i) There are NINE questions in this paper.

(i) Attempt FIVE questions in all.
{iv) Question No. 1 is compulisory.
1. Choose the correct answer (any seven) : 2x7=14
‘ {a) An ideal fluid

" () has no viscosity

L ieiiioffi) satisfies the relation PV =RT

LA ‘f““’?x‘ﬁ%’- ~¢beys"' ys the Newton's law of viscosi 'ty
= _bath mcompmss}ble
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(c) If Gis the centre of gravity, B is centre of
buoyancy and M is metacentre of a
floating body, then for the body to be in
unstable equilibrium, when

() MG=0
) BG =0
(i) M is below G
(iv) M is above G

(d) The centre of buoyancy is
(1) centre of gravity of the body
(i) centre of displaced fluid volume

iij) point of intersection of the buoyant
force and the centreline of the body

(iv) point of intersection of the buoyant
... force and the gravitational force

e contmutty equation represents the
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(3)

A steady irrotational flow of an
incompressible fluid is called

{1} streamline flow
(W) creeping flow
{iti) shear flow

{iv) potential flow

Each term of Bernoulli’s equation stated
in the form £+V—+y = constant, has
w 2g
unit of
) N
(i) mN/N

(i) mN/kg
(iv) mN/s

Euler’s dimensionless number. relates
(i) inertia and gravity force
(i) viscous and inertia force

(i) pressure and inertia force

(iv). buoyant and vlscous force
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(4)

The equations of motion for a viscous
fluid are known as

(i) Euler equation

(i) Reynolds equation

(iii) Navier-Stokes equation
(iv) Hagen-Poiseuille equation

2. (a) Explain the classification of fluids based
on Newton’s law of viscosity. Give the

examples also.

(b) The velocity distribution in a pipeline 1s

prescribed by the relation u=2y- y?,
where u denotes the velocity at a
distance y from the solid boundary.

“';'ifent of viscosity u=0-4

6+8=14
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8 (b) Define surface tension. Prove that the 2 (a) Define the equation of conﬁpule.
relationship between surface tension o Obtain an expression for contimuty
and pressure inside a droplet of liquid equation for a three-dimensional flow.
in excess of outside pressure is given by
_ flui field is given by
p- % 8+6m14 _ (b) A fluid flow fiek gr i
' V=x?yi+y’zj-QRxyz+yz )k
4. (a) Define pressure. Obtain an expression . Prove that it is 'a possible Stelady
for the pressure intensity at a point in a incompressible fluid  flow. Calculate
fluid. the velocity and acceleration at the
' point (2, 1, 3). 6+8=14
. {b) | he ﬁgure shov&ts an inverted d1fferent1gl ) 6. fa) In a 100 mm diameter horizontal pipe
manometer which is connected to two . R A ;
ipes A and B which ter. Th ' : and a venturimeter of 0:5 contraction
Pipes A and B which convey water. The & . ratio has been fixed. The head of water
- fluid in manometer is oil of specific T e
o “ . ity 0-8. For th o PR _ o on the meter when there is no flow is
. o, s ‘iav:ty thorﬁ e ma;:i)meter readmgs £ !{t B;m (gauge) Find the rate of flow
G SoowWR in the figure, find the pressure ' «i ... for which the throat pressure will

o 'dxﬁ’erence between A and B. - 6+8=14 N i b mma
B ;o - ML ‘s ‘ . R <

el T 1)\{3.”. D
,Tb‘&l - »" o-lsiard o

be 2 meters of water absolute. The
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8 7 ) St Buckingham’s n-theorem. Show . 9. Write short notes on any 14
that the resistance R to the motion of a following : ‘
Spl?ere % dameter 0 moving with a fa) Boundary layer separation and its
uniform velocity v through a real fluid control
h'avmg mass density p and viscosity p is
given by (b) Pitot tube
R=pD2y? f( H J () Hydraulic Grade Line (HGL)
Py (d) Circulation and vorticity
i i tion
(b) Explain the Rayleigh’s method for \/(e_) Different types of fluid mo
dimensional analysis. 8+6=14 .
* Kk K _
8. (@) An airfoil of chord length 2 m and of . "
span 15m has an angle of attack as _ B
16°. The airfoil is moving with a velocity :;'3_'.‘.:‘ L wdr o
ok of 80 m/sec in air whose density is e miyhoeen e oL
#’\ - 125 kg/m3 Find the weight of the P AT SO :-‘tl‘gtl"r'/‘ N ” | | |
= o airfoil and the power required to drive it. . ST
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