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Roll No.

B.Tech.

THIRD SEMESTER EXA]'v!INt\TION, 2006-07

FLUID MECHANICS

Timc : .3 Hours Tolal Marks: 100

Note: (i)

(ii)

Attcmpt ALL qucstions.

('f) (b)(i)
i"' .•..• - '~ (ii)
,--1 C)

(iii) 111 C!7:),,; (~f ;Ill1l1Cti(ol pnJblt?JJ;~ n~SUl}le dafa "(o/h'rcuer

lIut provided.

(i:') Be preci:;e ill YO:lr 1711S'I'cr.

1. Atkmpt (IllY two parts of the following: (lOx2=20)

(.1) (i) Derive Newton's LiJWof viscosity.

Oi) VVhiJt is vapour pressure? What is its
significance in flow problems?

Explain the procedure of finding
hydrostatic forces on curved surfaces.

A cone flo2ting in water with its apex
downwards has a diameter d and vertical

height h. If the specific gravity of the cone
is 3, prove that for stable equilibrium
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2.

(c) U:-ing ];uckinghi'im's n -theorem, show that the
\'\'!ucity through a circuli'ir orifice is ,',iVCIl by

V =.J2gl-1 fn[D, PVH]H fl

11 = l-fead causing flow

D = Diameter of the orifice

p = Codflcier-..t of yisccsil y

P = mass density

g = Acceleration due gravity

(IOx2=20i

Explain the t\O'rms: Distorkd Il:odc!s ,me!
Undistorted models. Whal 3J"i! t\;,-,w.;cs of
distorted modds 7

Oi) Explain the terms: Path line, ~in.',;rnline.
St.:"eani tube, Streak line and p('~enf.j£111~~le.

r

(b) (i) The components in a two dimension,;1 11m,.
clre

7 8 3 7 S:>
ll=8x-v- --y ,v=-Sxy-+--x'3· 3

Sho,-\' that these velocity components
represent i1 possible case of <111 irrolai;onal
flow.

Iii) V,;hat is Flownet 7 Describe any Olle me1hod
o[ dra''1;ing fJownet.
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3.

(c) (i) How will you obt<lin BernuuJli's equation
from Euler equation of 1l1nt:on illong a
stream line. vVrill' assunlptions of

Bernoulli's equation.

(ii) Derive an expression for the disch,1rge over

a rectangular notch.

J\tknlpi allY fOllY parts of the following: (5x4=20)

(a) Write difference between momentum equation

and impulse momentum equation .. where these
equJtions are used?

(b) A ·!5° reducing bend :s cnnH~cted in ,I pipe Iil'!t',
the diameters at the inlet ,md outlet of the bend

being 500111111 and 300mm respectively. Find the
force exerted by wat.er on the bend if tlw intensitv. ,~
or pressure at inlet to bend is S.5 1\:/('111" iind rak
of flow of water is 500 litrc/~(2C.

(c) Prove that for laminar rIO\\' through a circular

pipe, energy correction factor (Cf. ) = 2.

(d) Sb()',V that the difference of pressml' hedd for a

given length of the lwo piti';;;lel pJc.~es which are
fixed and through which ViSCOl!S flU1d is flowing

is !;iven by :

hi = 12~IVL
pgD2

where,

~ = viscosity of the fluid.

\! = Average velocity

D = Distance between the two pliltcs

L = length of the plates

P = mass density
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(c) Derive an expression for the loss of head due to
friction in pipes.

r

(fJ How would you
hydrod ynamical1y
boundaries?

distinguish between

smooth and rough

/\tkmpt allY fOllr parts of th(' folJowing : (5x4=20)

(:1) Derive an expression fur the loss of head due to
sudden enlargement ill fhe pipe.

(h) What is a syphon 7 On what principle it works?

(c) What do you mea!1 by <'quivalent pipe 7 Obtain
an exrressicm fc,r equi\·"lent pip'.:.

(d) /\ main pipe divjJ'2s il~to two par;;lJd pipe which

"gain forms one pipe. The length and diameter
the first paraliel pipe ,He 2000m and 1.0m
p:~spective;y, v\'hile the length and diameter of
second pari\llel pipe are 2000111 ,md 0.8m. Find
the rate of flow in each pa;'r,:lel ripe if total flow
in the mains is 3 ..::;111"/ sec. Tht~ coefficient of

. friction for evch paralh,! pipe is same CIne!equal
to 0.005.

(e) Find the energy thickness for the velocity
distribution in the boundary Jayer given by

u --{ YI l·y ,2
-- - - - I
V 8) 8)

(f) What are different methods ()f previ:'nting the

separation of boundary layers?
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Attempt lillY two parts of the fonowing : (10x2=20)
(a) What is meant by water hammer? Derive an

,'xpression for the rise of pressure when water
flowing in pipe is subjected to sudden cJosurl' of
v~llve and pipe is rigid.

(b) Define the following with sketches in case of
pOlential flow:

3. (i) Uniform flow

(ii) Sink flow

(iii) Source flow

(iv) Free vortex flow

(c) What do you understand by :

(i) Total drag on a body

(ii) Resultant force on a body

(iii) Coefficient of drag and
(iv) Coefficient of lift

-000-
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