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Fluid Mechanics
Time: 3 hrs.

!p

d

E

Cy

E'^

,gN

E;i

Ai

s,!

6g

a3

:E

;=

z

Notc: A,ts|eer a4' FlvE full questions, cltoosing one.futt quesfion from each ntodalc.

I a. Define the terms 'continuum, und .rffi# 
(ul uarks)b Explain rvhy an inflated balloon rvill rise to a delinile hcighi once i1 starts to rise. n,hcrcas a

submarinc will alwal's sink to the bottom ofocean on.. it sturt, to sink. if no changes arc
made. How then can a submarine stay at a definite revei undcr the water? rruin""*r)c. Prove that the relative densily of mixture of 'n' fluids is greater w.hen eqLral 

"ulu,r", 
ur.

taken than rvhen equal weights; are taken. assumirig no changes in volume as the rcsult ol.mixing. (08 Ntarks)

oP.
2 a Why does the viscosity of a liquid decrease u ith increase in temperature r.i hereas it incrcase s

. with increase in temperature in the case ofgas? (04 i\tarks)

' l',Xiii:lTl"}!','?ot{j::,''* 
req'rired to teduce thc volume orwater u.'' o.t per.ent

c. Determine the pressure difrerence (p.\ - pu) in Fig.e2(c). 
(0'l'arks)

i- A'o ' o'g

3a.

b.

iv) Flow in a converging pipe in which discharge is gradualll increased.
v) Flow in a constant diameter pipe in rvhich discharge is continLrously increasing.

(05lUarks)
c. lf the equation of stream lines for a given fluid florv pfoblem is rr-r?: constarrt.

determine the magnitude and direction of velocit) vector at (3. 4). (04 [,rarks]

Ht R o. r3.tr

Module-2
Prove that fbr a plate kept verlical in a liquid will
centroid.
In each of the following cases state. giving reasons
unifbrrn or non unifbrm.
i) L.-loxt-l5xl
ii) u:20
iii) Flow in pipe bend witlr constant discharge.

08 luarks)

have its centre ofpressurc Uekrru its
(07 Marks)

whethel the florv is stead-v. unstead),.

l5cv33

Max- Marks: 80
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Fig.Q2(c)
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4 a. A.60" radial gate of5m radius and 3m length stores water upto its top as shoun in Fig.Q4(a).

Determine the components oftotal force and its point ofapplication.

Fig.Q4(a) (06 Marks)

b. Shorv that the stream lines and velocit.y'' pot€ntial lines crt'ss each other orthogonally.
105 \'larks)

c. Stating the assumptions made, derive the Eulei's equation. Hence obtain Bernoulli's
equarion liom it. (05 Marks)

5 a. A pitot tube is mounted on an air piaue to indicate the speed ofthe plane relative to the
prevailing wind. What differential pressure intensity in kPa u,illthe instrument register when
the plane is travelling at a speed of 200 kmnh in a wind of 60 kmph blowing against the

clirection ofthe plane? pair - 1.2 kg/mr. (05 Marks)
b. State impulse momentum equation. Delive lhe expression lor force exerted by a flowing

tluid on a pipe bend.
c. Derive the equation for the discharge tkough the ventrrrimeter.

OR
6 a. In a 45' bend a rectangular ar ducr ol I m2 cross sectional area is gradually reduced to

0.5 mr area. Find the maEnjtude and direction of tbrce requued to hold the duct in position if
the velocity olflou,at I nr'section is l0 nrs-t. and pressure is 30 kN/m:. Take the specific
u'cight of air as 0.01 l6 ki'l/m3. (06 Marks)

b. A pitot static tube is insefted in a 30 cm diameter pipe. The static pressure in the pipe is

12.5 cm of mr:rculy (vacuum). The stagnation pressure a1 the centre of the pipe is
1.15 N/cmr (gauge). Calculate the rate offlou,ofrvater through the pipe. 'I'hc mean velocity
offlow is 0.375 times the central velocity. Take Cu = 6.935.

c. Define the terms 'Orifice' and 'Mouthpiece'. Give the detailed
pieces rvith neat sketches.

Module-4
7 a. Water flows over a rectangular u,eir in wide at a depth of 15 cm and afteru'ards passes

throrlgh a triangular right angled weir. Taking C6 for rectangular leir 0.62 and for tiiangular
0.59. I"ind the depth over the triangular weir. (06 Mxrks)

b. llxplain cipolletti notch. What is the advantage of cipolletti notch over trapezoidal notch?

Give the equation ofdischarge over a cipolletti notch. (10 Marks)

OR
8 a. A rectangular notch 40 cm long is used for measuring a dipcharge of 30 LPS. An error of

1.5 mm u,as made r,r,lrile measuring the head over the notch. Calculate the percent error in

c lassiiication

(05 Marks)
(06 Marks)

(06 Marks)
of mouth
(04 Maiks)

Fig.Q4(a)

the discharge. Take Ca : 0.6.
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b. ller-.tion the advantages of triangular notiibfr
c. Detine hydraulic coefficients and to discuss

crperimentally.

rectangular notch.
how to determine the

l5(*-v33

supply rnain.
(08 Ntrrks)

10 a. Derive an expression
closure ofvalve.

b. Water is to be supplied to the inhi

Coefficient of friction for the pipe. f =-0.007
Ifone half ofthe daily supply is pumpcd in 8 hours" determine the size ofthe

*r(*r.*

tr
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9 a. Define the terms 'cornpound pipe' and 'equivalent pipe'. Derive the exprcssion lbr diarreter
ofequivalenl pipe. (06 Nfarks)
Water flowing tlrrough a rigid pipe of diameter 500 mm ,rvith 1.5 ny's is sucldenll brought to
rest. Find the instanianeous pressure rise if K,.,,", = 2 GPa. (0,1 ly{rks)
A compound piping system consisls of 1800 rn of 0.5 m. l20C m o10.4 m and 600 nr of
0.3 m new cast iron pipes connected in series. Convert thc sy:tetll to: i) F-quivalenl length ol

(06 NIarks)0.4 m pipe: ii) Equiviient size pipe 3600 m long.

OR


