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FLUID MECHANICS

Total Morks :

A?r-ﬁnpf ALL G loSHONE.

All cuestions carry egual warks.

In case of numerical probleis assuine data smerever

not provided.

Be ph’ff:»t’ M NONY ANSINeT.

any tzvo parts of the following : (10x2=

Derive Newton's [L.aw of viscosity.

My mt 3c tratantar vrocetire 72 What 3e
Yy ilaaw o \cl,l.‘\’lrll Midosule ° ¥viigal I>

significance in flow problems ?

100

20)

1171

Explain the procedure of finding

hydrostatic forces on curved surfaces.

A cone floating in water with its apex
downwards has a2 diameter d and vertical

height h. If the 5pecific gravitv of the cone
ic 3, prove that for stable equilibrium
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(c) Lﬂ*ing I-‘,m_-]\—mgham’s n-theorem, shonwy that the
velocity through a circular orifice is given by

\Y h
V=,2gH fn[%.g"uﬁJ

where
i = Head causing flow

D = Diameter of the orifice

H = Coefficient of wviscesity

f = mass density

& = Acceleration due gravity

Pt any freo parts of the ollowing - t10x2=20

fay Explain the terms @ Distorted models and
Lndistorted models. What are the uses of
Jdictorted models 7

(11}  Explain the terms : Path line, Stream bine,
Stream tube, Streak line and poieniial iine

(b} ) The components in a two dimensional [low
are

2 B
)'3,v=—8x e —x

>
u=8x“y—
- 3

W ®

Show that these wvelocity companents
represent a possible case of an irrotaional
flow .

(11)  Whatis Flownet ? Describe any one imethod
of drawing flownet.
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) () How will you obtain Bernoulli’s vquation
from EHIET -eq“ntinﬁ of molion a Fn'r"|:;_31 0
stream [ine. Write assumptions of
Bernoulli’s equation.

(ii)  Derive an expression for the discharge over
a rectangular notch.

3. Attempt any four parts of the following : (5x4=20]}

(a) Write difference between momenium eguation
and impulse momentum equation, where these
¢quations are used ?

(b} A 45 reducing bend is convected in a pipe line,
the diameters at the inlet and outlet of the bend
being 500mm and 300mm respectively. Find the

- furce exerted by water on the bend if the intensity
ol pressure at inlet to bend 1= &5 N/om™ and rate
of flow of water 1s 300 Iitre,/ secC.

() Prove that for laminar flow through a circular

! o
pipe, energy correction factor (e ) = 2.

(d]  Show that the difference of pressine head for a
civen length of the two pavaliel plates which are
fixed and through which viscous fina s riowing
is given by :

12puVL

h; =————
pgD

where,

K = viscosity of the fluid.

V = Average velocity

N = Distance between the bwo plates

L = length of the plates

P = mass density
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Fis) fx};titﬁ%ﬂ&'ﬁsﬂrgﬁ-ﬁﬁl@g:‘ﬁiﬂf‘!.ﬁr @f the ﬁ@ﬁﬂwjlﬂﬂuhd d Ln{_-]ﬁ[};?:lﬂ)
faictioW hatpig#aeant by water hammer 7 Derive an
P expression for the :aw of pressure when water
) oW [In%{ﬁ%lf}l p1pélﬁs st 1;9(‘11' SRR udd?l'l e of
hy d:%}nﬁ Q‘%fﬁfﬁ%ﬁ'&“"ls SO Ol n and rough
1:% umD;r es 7
efine the fD]JDWlI"I‘P’ with sketches in case of
polential flow :

4% po— (1) Uniform ﬁD‘Wl_ o _
Httempt rul{}iri}fﬂuéiﬁir cc::":t{’! w following (5x4=20) .

(7)  Deriviiiiyn Sopmeesflomior the loss of head due to
sudddiv)enPreewoaex 18w PP

l.. |
(b) (ﬁ}hqr M’ @ﬂ%ﬂfu{’q?r“@ﬂ#ﬁ‘ ciple it works ?
{1) Total d'rag on a bcdv
f F ¥ ¥ \ AT 1 v 7
. ey W 511*{#}3 b ﬁ‘és’m ar fﬁ}rﬂ:'ilﬂilil ;-,1 En §1PL 7 Obtain ~
an express) T I eT ‘-1 . H
F ) Emeélcmnt of drag az‘tﬂ
) A mafivpip@eefficient of liftvvo parallel pipe which
again forms one pipe. The length and diameter
the first parallel pipe are MM and 1 0m
respectively, while the length and diameter of
second parallel pipr;'a‘?&gfﬁ{'ﬁi}n'z and 08m Find
the rate of flow in each parallel pipe. if total flow
in the mains is 3.5m A"»:u; The coefficient of
friction for each parallel pipe is same and equal

to 0.005.

(¢}  Find the energy thickness for the velocity
distribution in the boundary laver ziven by

PN
U_of Y[ ¥)
v 1815

(f}  What are different methods of preventing the

¢
separation of boundary layers ?

—
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