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The Jigures in the margin indicate full marks

for the questions.

Answer any frve questions out of seven.

l. (a) What do you mean by the term 'Mscosity'?

(b) Discuss the effect of temperature and
pressure on viscosity. 3

@ Explain briefly the following : 4

(il Surfacc tension, and

(ii) Compressibility.

Contd.



Statc and provc 'Pascal's Law'. 8

What are tnanometcrs ? llow are manometcrs

classificd ?

Explain bricfly the following : 2'5x2=5

(i) Piezometer

(iil U-tube tnanometcr.

A rcctangular sluicc gate is situated on thc

vc(ical wall of a lock. 'Ihc vcrtical sidc of
a sluice is 'd' mctres in length and dcpth of
thc ccntroid of the arca is 'p' metres below

thc watcr surface . Provc that thc depth of
( az\

prcssure is cqual to I r+;; | +
\ -,/

IIow arc fluid flows classificd ? 2

f)crivc Eulcr's cquation of motion with neat

diagrarn.

3. fu) Dctcrmine the mass density, specific volumc

and spccific weight ofa liquid whose specific

gravity is 0.75.
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(d)

(e)

(a)

(h)

(c)

(d)



A liquid has a specific gravity of l'75 and

kinematic viscosity of 5 stokes' What is its

dynamic viscosity t 4

When the pressure of liquid is incrcascd frorn

3.5MNf m2 to 6'5MNf m2 its volumc is

found to decrease by 0'08 pcr cent. What is

the bulk modulus of elasticity of the liquid ?

4

A soap bubble 50mm diarnctcr has an intemal

pressure in excess of the outsidc pressurc ol'

25 N f m2. Calculate tension in the soap film'
3

A rcctangular plate 2mx 4m is veilically
immersed in water in such a way that 2m

side is parallcl to the water surlacc and 2'5n

below it. Find thc total prcssure and position

of centre ofprcssurc of the rcctangular platc'
3

Velocity for a two dimcnsional flow ficld is
givcn by -

r - Q + 2xy + 4f)i + ('y2 + u) i
Find the velocity and accclcration at a point

(1,2) after 2sec. 6

(b).

(c)

(d)

(e)

(a)A
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Find the velocity and acceleration at a point
(2, 3, 4) after 2sec for a three-dimcnsional
flow field given by Lt- yz+t,v=xz-t,
w=xy,mls. 7

In a 3-D, incompressible fluid flow, the
velocity componcnts are - 5

u=x2+22+5,v=y2+22-3

(, Determine the third component of
velocity

(ii) Is the fluid flow irrotational ?

(d) Diffcrcntiate between the rotational
irrotational flows.

(a) Apipe200m long slopes down at I in 100
and tapers from 800rnn diameter at the
higher end to 400mm diameter at the lower
end, and carries 100/r/s of oil (specific
gravily 0.85). If the pressure gauge at the
higher end reads 50kNlm2, determine :

(, Velocities at the two ends, and

(i, Prcssure at the highcr end.

Neglect all losscs. 8

(b)

(c)

and
2

5.
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(b) A pipe (l) 400mm tn diamcter' conveying

water. branches into two pipes (2 and 3) of
diametcrs 300mm and 200mn respectively'

(i) Find the discharge in pipe (t) if the

average velocity of water in this pipe

is 3m/s.

(ii) Determinc the velocity of watcr in
200mm pipe, if thc avcrage velocity in

300mn diamctcr PiPe is 2m/s- 6

A pipe 5n long is inclined at an anglc of
l5o with the horizontal. 'l'he diarneters of
pipc at smaller section (at lower level) and

larger section are 80mm and 240mm

rcspcctively. If thc pipe is uniformly tapering

and the velocity of water at the smaller

section is lm/s, find thc differcncc of
prcssures between the two sections. 6

In a circular pipe of diameter l00nz a fluid

of viscosity 10 poise and specific gravity

l'2 is flowing. If the maximum shear stress

at the wall of the pipe is 2l0Nlm2, find :

(, Thc pressure gradient

(i, 'fhe average velocitY, and

(iry' Rcynolds numbcr of flow. 8

G)

(a)
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b An oil of viscosiry 0'02 poise and speci{ic

gravity 0'8 is flowing through 50mm

iiu."t"t pipe of lcngth 500m at the rate of
}'lgltlsei. betermine ' 8

(i) ReYnolds number of flow,

(i, CentrelinevelocitY,

/iir) Pressurc gradient, and

(iv) Wall shear stress'

thc characteristics of a laminar
4

'7. h) Show that for velocity distribution

(c) What are

flow ?

/\l:2u ^tvl lvI
;='[tJ-[5J

6^
the ratio of ;; = r

ft) In a 45o bend a rectangular air duct of lz2

cross-sectional area is gradually reduccd to

0'5m2 area. Find the magnitude and direction

offorce required to hold the duc^t in position

if the velocity of flow at ln2 section is

10rn/s, and pressure is 30kN fm2"takc the

specific weight of air as 0'0l16kN/m3' 8
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(c) tn a pipe of dianeter 200mm and leggth 50rz

water is flowing at a velocity of 3'52ls. Find
thq head lost due to friction using :

(, Darcy-Weisbach formula

(iil Chezy's formula for which C= 55.

6
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