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137621-113
. S.E. (Mechanical & Mechanical S/W) (I Sem.) EXAMINATION' 2010

FLUID MECIIAMCS

(2008 PAT'IERN)

Time : Thrge Hours Maximun Marks : 100

N.B. :- (i) Answer ,/zree questions from each Section.

.(ll) Answers to the two Sections should be written in separate

. answer books.

(iii) Neat diagrams must be drawn wherever necessary.

tru) Figures to the right indicate full marks.

^''^-Tithmic tables, slide rule, Mollier charts, electronicv-s wr rwSar ruuul

. pocket calculator and steam tables is allowed.

(ur) Assume suitable data, if necessary.

SECTION I

Unit I

t, !") Explain the following terms :

{r, vapour pressure

(ii) Compressibility.

(b) A cube of 0.2 m sides and mass of 30 kg slides down a plane

inclined at 30' to the horizontal and covered by a thin film of

P.T.O.
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Ns/m'. Il tne tnrcRness

pathline, streakline and

UT

a t y = 0 .

classllleo,

diameter 2 mm is

30 mm

or tne r m rs. ^-3. vlscosrty 2.6 x Lv -

U.Uz ml1l, dercrnune

(c) Differentiatebetween

\Q, )

(b)

y-direction such that u

-E;xplarn how tne rlows

(c) A glass tube

glyceriire

is blown so as form an air bubble

velocity component

component u in the

t61

partially

t61

dipped

surface.deep below

at its

streamline. t6l

.) '  'h la f l r r i r l  fha wal^ni fw .^mnnnpntFor the l low ol  an lncomplessrurE uuru u,q vcrwrrry lwur},vt ' !

in the r-direction is u = a*z + 6y and the

in the a-directiori is zero. Find the,velocity

are

1n

Air

of

\tith

l n l

rtS end

bottom tension
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Unit II

t8l
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o.

Unit I

(o) Derive Eulet's equation of motion along a

tlerive Bernoullils equation from that'

'-t in ttre measurement of head produces
(b) Show that an error or .r7

r 1 Ed :^ +Le dischaige over a rectangular notch
an error oI I O-l', rrr ur

2'5% in ttre tlischarge over a triangular '
and Produces an error or

Or

l8l

Water flows through an inclined venturimeter' The inlet and throat

diameters are 10 cm and 5 cm respectively and their height

difference (22 - ,1) is 20 cm' A mercury manometer located across

the in-Iet anil throat indicates 12 cm mercury column at a given

streamline and hence

' 6. (a)

notch.

flow rate.

(r) neglectingfriction

(ii) when friction loss rs

of the head indicated bY

Est imatethef lowrate,coef f ic ientofdischargeandpressure

d.ifference between inlet and the throat (P1 - P2) :

the manometer.
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I b J -E.ixplarn tfre terms :

( , )

(ii)

tlow

these

and

Velocity of approach.

is the discharge over a rectangular notch affected

,

SECTION II

Unit

a fluid

by

t8l

(b) A flowing

1800. Derive the

a smooth of uniform

the flow is

flrrid is

137621-LL3
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9. (a) A horizonial pipeline 40 metres long is connected to a water tank

^ l  ^-^  ^- . t  '  fmncnhara a i  iho otharand dlscnarges lreely rnlo Lne al-.--r..-. -

end. F or the first 25 meLres ofits length the pipe is 15 cm diameter

and. then its diameter is suddenly enlarged to 30 cm. The height

'  t o i a n t  ' r t t  
6
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A

as

t8l

I
l l

t :

(b)

pressule

Or

10. (u) Oil is

rne specrlrc gTavrly or orr rs

1.3 strokes. The friction factor for

It has 25 HP to driv-ej the pump

OW rale or o .

7

mm dio nina 2of l  m lnno

ano Klnemaf,lc vrscosrly rs

AA
tne IIOW rS grven bV -.- - l i e

pumped in a horizontal 159

u.dv

oI eInClenCY b5"/o. Irnd f,ne

ta l
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(b)

of friction for each pipe as 0.005.

Unit VI

A plate 3 m x 3 m is held vertiially in water moving at 1.25

m/sec parallel to its length. If the flow in the boundary layer

is laminar at the leading edge, find :

(t) Distance from the leading edge where the flow become

turbulent.

(ii) Thickness

(iii) Frictiona-l

t8l

I t , \a)

of the boundary layer at this section'

drag on both the sides of the plate.

Assume the viscosity of water as 0.001 Pa.sec.

c
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f2, @) What is drag ? Explain differdnt types of drag on an immersed

t61

(b) A metallic ball of diameter 0.002 m. drops in a lluid of specific

gravity 0.95 and viscosity 15 poise. Density ofball is 12000 kg/m3,

Tlno :

t61

borly.
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