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Answer Book)
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B.Tech.
(SEM. I THEORY EXAMINATION, 2015-16
FLUIDMECHANICS
|Time:3 hours| [MaximumMarks: 100

Section-A
Q.1 Attempt all parts. All parts carry equal marks. Write

—nngmm-' e L0
4 i ==t

{a)  Write down the definitions of gauge pressure and
absolute pressure?

(b) Explain metacenire and metacentricheighe, |

(¢} What doyou understand by buovant force?
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(d) Differentiate beiween steady and unsteady flow,
{e) Write down the definition of stream function.
(f) gmnaﬁgggq

() Enﬁwﬂﬁgﬂi_ﬂinﬂ_nﬁ
correction factor?

(h) What is the meaning of geometric similarity
between mode and prototype? ,
(1) 'What do you understand by TEL and HGL2

(i) What do vou understand by displacement
thickness?

Section-B

Note: Attempt any five questions from this section,
10=5=50

What should be the diameter of'a droplet of water, if the
pressure inside is to be 0.0018 kei(f)iem? greater than
._._..m outside? Given the value of surface tension of water
In contact with air at 20°C as 0.0075ke(f)/m.

(2) NCE-301

Q3.

Qr.

A 3.6 mby |.5 mwide rectangulaf gaie is vertical and is
hinged at pejint 0.5 m below the cpntre of gravity of the
gate. The tdtal depth of water is 5 m. What horizontal
force must be applied at the botigm of the gate to keep
the gate cloped?

filled with tertachloride (sglecific gravity 1.6) and
rotated abogit a vertical axis 0.15 m. from one leg. What
will bi the dffTerence in elevation ¢f the two free surfaces
whin the anfular velocity is 100 rgvolutions per minute?

A U-tube hjving its vertical legs w“mm m aparl is partially

Water flow$ through a 0.9m diamjetre pipe at the end of
which therd is a reducer connectipg to a (1.6m diameter
pipe. I the pressure at the gntrance to the reducer
is 412.02 KN/m” amd the velocify is 2 m/s, determint
the resultagt thrust on the reduder, assuming that the
frictional lgss of head in the redycer is 1.5 m.

Derive coftinuity equation for(a three dimensional
steady or fnsteady flows in a [Cartesian coordinate

system.

With the help of a diagram explain Streamlines,
eguipotentiol lines and flow net. Prove that equipotential
lines and stream lines intersect each other orthogonalky.
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Q8. Two velocity components are given in the following 11 A rectangular door covering arj opening 3 m wide and 2

equations, find the third component such that they satisfy m high i a vertical wall is hinged about its vertical edge

the continuity equation: by two pfvots placed symmetrfically 0.25 m from either

wex' +y + 22 v=—xty—yz-xy end. The door is locked by a clamp placed at the centre

- . * i 1 5 afn . .—..E

9. For laminar flow of an oil having dynamic viscosity of the vetical edge. Derermi :..w TUmCEI S = .:..." Y

uw=1.766 Ps.s in a 0.3 m diameter pipe, the velocity hinges apd the clamp, when the height of wateris 1.5 m

distribution is parabolic with a maximum point velocity above the top edge of the operjing.

of 3 m/s at the centre of the pipe. Calculate the shear

stresses at the pipe wall and within the fluid 30 mm from " Y [y 2

the pipe wall. 012.(a) Fof the velocity distribytion o= ”ﬁ.. _-hrq

/ J \E)
Section-C

find the energy thicknesg §
Note: Attempt apy two questions from this section.

(15=2=30) b} A fompound piping sysfem consists of 1800 m of
0.90 m, 1200 m of 0.40\ m and 600 m of .30 m
()10, The velocity components in a two-dimensional flow field nefv cast iron pipes conhected in serics. Convert
for an incompressible fluid are expressed as thd system to (i) an eqyivalent length of 0.40 m
v’ : x3 pifje. and (ii) equivalentfsize pipe 3600 m long.
u |” +2x—-x"yv=xy- u.flﬂ
(¢) T —4n a pipe of diammetre * 1’

(a) Show that these functions representa possible case and length ‘L due to viscous flow depends on the

il'an irrotational low. . - ‘
velocity *v', dynamic viscosity * & *, average height
(b} Obtain an expression for steam function v *k" and mass density *p’ using Buckingham’s

(e} Obtain an expression for velocity potential ¢ theorem, obtain expression for " .

S
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