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Time: 3 hrs. ;'irtl,lit, ,o. Max. Marks: 80

Note: lzsrver any FIVE fuU queslio, w.ihoosing ONE fuU qu1.#ff" 'from each module.
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,,, .,1,1':!' Module-l 4

I a. Define the following fluid pioperties and also mention three units :

i) Density ii) Surfacb,f&sion iii) Viscosity 'liv) Specific weight.
b. The dynamic viscosity::of on oil used for lubrication between a shaft and sleeve

The shaft is of diaineter 0.4m and rotates at 190 rpm. Calculate the power lost in
for a sleeve lengtFof 90mm. The thickness"ofoil film is l.5mm.

Cartesian coordinates for a steady
(08 Marks)

(08 Marks)

'1i 
r Module-3

s a. Derive Euler's equatioii of motion uiorffiu-- line for an ideal fluid and hence deduce the

Bemoulli's equation"'of motion. State the assumptions made. (10 Marks)

b. A pipe, through,,:Wtrich water is flowing, is having diameters, 20cm and l0cm at the cross-

sections I and 2' respectively. The velocity of water at section I is 4.0m/sec. Find the

velocity hEad at sections I and 2 and also rate of discharge. (06 Marks)

li'i..:-:,

f. :i:::::r:': OR
State and prove Pascal's law.
The right,limb of a simple U-tu!$- ihnometer

(05 Marks)

ry is open to the atmosphere

while the left limb is connected to-dpipe in which a f specific gravity 0.9 is flowing.
The center of the pipe is l2cm below the level of mercury in the right limb. Find the... '.=
pressure of the fluid in tlrepipe if the difference:d,.,prcurylevel in the two limbs is 20cm.

Determine the total presiuie on a circular.p,late of diameter l.5m which is placed vertically

i:1 
wate: in such a w"3f'1hat the center of the:plate is 3m below'th.9;.free surface of *.1r_.]:F1"1

the position of_-C.1}.flf.tofnressure also..:;,;,,,,' (05]\Iarks)

"' '!&.&.2.
Derive an,expiession for the *"t -cpiiilfl"i-gt t of afllbYting body. (08 Marks)

A bloq,ltrb.frood of specific graviry 0.7 floats in wa i; Determine the meta-centric height of
the blodkif its size is 2m x lm x 0.8m. (08 Marks)
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6a,
b.

7a.
b.

8a.
b.

OR
Derive an expression for the discharge through ufimeter' (08 Marks)

Water flows-through a triangular ri[hfanglgd,uBit first and then over a'xectangular well^of

lm width. The disiharg. .oJfii"i.nts of tn6't1$figular and rectangulaSffiejfs are 0.6 and 0'7

respectively. If the depis of water over *i"Stlafrgotar weir is 360mm,ifiif$ the deptn of water

ri. (08 Marks)
over rectangular weir. : u,:

' 
Module- 4 "

::::::+,€ :: .,,,,[::: I

Explain similitude type of si s. , (06 Marks)

Using Buckingham's n-ttreol$$ihow that the velocity.though a circular office is given by
:l

v=^Dnno[o. u-l "

y e ,IH .pVHl ,,

where H is the ffi0":*Iiusi"g flow, D is diamq,t of orifice, p is coefficient of viscosity, p is

mass density and L.is acceleration due to glhtlW. (10 Marks)

pressure inte.siiles ln the large afitimaller 
iln,:f;;&:;.tuirespectively. Find the loss odheat due to conliespectively. Find the loss odheat due to contrac

finrrr nfrrrofa, .",:qq,U,i;lflow ofwater.

9a.DeriveanexpressiopforHagen_Poiscuil]e'sformula.
b. A crude oil of yiffisity 0.97 poise an(.relative density 0.9:is'flbwing through a horizontal

circular pipe oidiameter 100mm and ofllengttr l0m. Calculatb the difference of pressure at

1[:=::.'-1 '''

ion for Hagen - Poiscui
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circular pipe ofdiameter l00mm an-d,,,o.fllbngth 10m. Calculate the drllerence ol pressure ar

two ends.of ppdiis 100kg of the dlt is collected in atank in 30 seconds. Assume laminar

o"*.',,ffi.':.. 
" o.R -- 

*'.. (06Marks)

t0 a. Derirge fln expression fop'@dtty of sound Y"=4=1SIn 
a fluid. , (08 Marks)

u. fuperiments were .opap#il in a wind-gfrffi,^,h.1.*T9 :ne.ed.oj.s0tm{our 
on a flat

.jfffii. of size 2m lo-nd;g d lm wide. fhe dihiity of oil is l.l5kg/m'. The coefficients of lift
' l,ind drag are 0.75{.frlid 0115 respectively. Determine :

i) Lift force 
"11) 

plfu,g force iii) Reslfunt force iv) Power exerted by air on plate.' : (08 Ntarks)
::i::::., : :::::' 
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