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Irourth Semester B.E. Degree Examin#on,*Aug.iSept. 2028

Fluid Mechani ;5

I 'l'l'ime: 3 hrs. . 
,: ., 

-,:,.Mur.Marks: 
80

'tud

Note: lnswer any FIVE full questions, c{,,,y,,r ifliS ONE full question:,.ft.o.m each module.

1 a. Give reasons: ,:".":.,,Y@1 . -"" "(r) Viscosity of liquid ds with temperature 
_(ir) Thin objects flod ffifiee surface of static flui$. -

(iii) Meta centric,f,qfghfdetermines stability of-'floating body.
(iv) Rise of water in a capillary tube.
(v) Mercury isua'cd as manometric fluid. ffili,)
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(vi) Free sp6fa& of water in capillary tube is concave. (06 Marks)
b. The space betwffin TWo square flat paralleJ*$*+Jes is filled with oil. Each side of the plates is

800 mm. Thirckrr€s5 of the oil film is 20:ftmd.tThe upper plate moves at a uniform velocity of
3.2 rn/s. W$r,pn,a force of 50 N applied to upper plate. Determine

(i) Shear stress.

(iv) Kinematic viscosity- ofbil, if specific grqvity of oil is 0.90 ....,. (10 Marks)

, k' :

OR;
a. Derive equation for ffi p."..o.. and qentre of pressure for a piane surface immersed

vertically in a static rnass of fluid. 't=5 ; , (08 Marks)

b. A wooden block# specific gravity 0,?ffloats in a wakt,. If the size of the block is

lm x 0.5m x 0,4,fii Find its metaceqlffutreight. (08 Marks)

., .,,, ,,0,,*.. 
^qhiodure_2

a. Distingrlish,between: +rn,"
(i) Uniform and Non-uniform flows.
(ii)" Compressiblqffiincompressible.flows.
(iii) Rotational ahd lhotational flow'i. .

' , ' " (iv) T.aminaf.'atld turbulent flows. .- (08 Marks)

bli.,Velocity potent{flffinction for a two'dimensional fluid flow is given by 0: x(2y-l).
Check the exist$irce of flow. Detirmine the velocity of flow at P(2,3) and the stream
function. .**r.:'':::::...- li-,-i6q", (08 Marks)

OR
4a.

b.
Derive an expression for$sharge through rectangular notch. (08 Marks)

A pipe line is carrying an oil of specific gravity 0.87, the diameter of the pipe changes from
200 mm at section 'A,i td 500 mm at section B which is 4 m higher than A. If the pressure at

A and B. is 100 kP-a and 60 kPa respectively and if the discharge is 200 kg/sec. Determine
(i) loss head (ri);ffiw direction. (08 Marks)
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Module-3

Prove that the ratio of maximum velocity;-average veloclty-.in a viscous flow of fluid

ifnougt a circular pipe is 2.0. 'e &' (08 Marks)

calculate (i) The pressure gradient alonq flow, (y) I tJre average velocity (iii) Thc

Jir"turg. for an ol of uiscosii, O.OZ N-S/# flowi-n4b",,ry* two stationary parallel plates

1 m wide maintained 10 mm upr.t. ttt" velocity *iffi between the plates is 2 m/s- 
- -

*,,u,;,::=" 
(08 Marks)

;'''ft,, i:

OR ,,,fu".:,i 
{.

Derive Darcy-weisbach equation for detemiiiilg tot. of head due to.., o'i'u pffiir,ru.Lry

." , *
Identiff and explain any four minor 19s&s\n pipes' 1'i (08 Marks)

- 
i'r "d
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Explain the methods to contffil boundary layer separation: . (08 Marks)

The experiments were .o:a*&€h in a wind tunnet^wittr h-iil9 speed of 50 km/hr on a flat

plate of size Z - fong-uaffi*l- *iat ft" density qf rtir is 1.15 kg/m3' The coefficients of lift

and drag are O.75 rrd#,$ respectively' ''"'$r: "

Determine : (i) Ttre lft force' (ii) fne drag force'riiir 
^ifrtr"sultant force (iv) Power exerted by air on the plate

\---l m * d (OgMarks)

* ; s'' .,,++

f fluid 'p' and the densitY of fluid
n for pressp,re:difference 'AP' is

(06 Marks)

upon the diameter of the

(10 Marks)
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'" ffi:-= lP ^1s;-t"f

a. Show that.tl6 velocity of sound ut&e in compress"i t*uia medium is given by, c = I: for'- Ip
isotffia{ht process. 

='U f 
(ru marKs)

b. Find ihd sonic velocity,f,oiffi following flyld+ '
.,", (r) Crude 

"ii "f'Sh#n. 
grrrltiO.$ruifih bulk modulus- is 153036 N/cm2.

,,..,,, iit r"i"**vr,qrirrg a b"li -oduf*sbiz6487o0N/cm2. (06Marks)
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,, 'I; ,, (Y-1) 

^^,1" nd sratic temnerature related U, & = 1 -, 
(Y I I ) .* 'a. Show thal'4,;re-kbgnation temp$r'rtt& and static temperature, { 

._.--r_-_,_-__ __ , .f 
2

(-
where y=+, M=Macfiffiymber (O8Marks)

' Cv 
,,-*r.,=-',,r-

p. Explain the applicatiod$ijiCfo and philosophy behind it' (08 Marks)


