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Third Semester B.E. Degree Exaffihtion, Jan./Feb,,2023Ittrlu vvbl -- .J:*6"

Fluid Me*&.p%ics _ffi
Time: 3 hrs. -+# k%\rtax. Marks:
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Note: Answer any FIVE futl questi$$ gufoosing ONE full que*lifu;from each module.

{h$,uurql }"
d--t a. State Newton's Law of Visco'si@nd explain different"$pe8 of Fluids. (06 Marks)

b. Two large plane surfrce&*S 2.4 cm apart. Space-,.!.e'.fureen those surfaces is filled with
glycerine whose dynffiniscosity is 8.1x10-'NS/'r#. The surface area of the plate is
0.5 m2 and determige tffi'$rce required to drag th-pt p{ate at a speed of 0.6 m/s to the below
conditions

(i) Thin:;pTatdts at middle of turo platpsurface.
(ii) Thfr-plate is at a distance of O.8ffifiom one of the plane surface. (08 Marks)

c. Define 
faS*Uaritf. 

Obtain the relation for"thb capillary rise and capillary fall. (06 Marks)

*\
r"-\ "YY*OR *;'

2 a. State dffirove Pascal's law. fus#;i " -#fl (08 Marks)
b. Explain the follorving terms,wit$ sketch: {:e4;"Cfl. ,'*i;

(i) Absolute press]*&u 5;(iD Gaugepresq4tg]"f- -.J# %/
(iii) Vacuum pressdb. 

_ 
ry 

_- 
* ,., d (06 Marks)

c. A Stone weighs 3?2.4ffi{ in air and 196.}N==ini.rater. Compute the volume of stone and its
specific gravity.,1=;.;5 .de. * **f , *: (06 Marks)

ii;' ffiffiY.r *'1":n' Hillfhdule-2
3 a. Describe various types ofFluid.sry#,:- .,, 

o*fu (06Marks)

100

b. Ina
above velociE

exists and determine its Also find the s;*gp function. (08 Marks)
g:

'\,
Module-3

Derive the relation for ffir's equation of motion and obtain Bernoulli's equation from the

Euler's equation. Also{vrite the assumptions made for the derivation. (10 Marks)

A horizontal ve-4pilneter with inlet diameter 20 cm and throat diameter 10 cm is used to

measure the flQ-#,rif oil of specific gravity 0.8. The discharge of oil through venturimeter is

60 liVs. Find theYeading of oil-mercury difftrential manometer. Take Ca: 0.98. (06 Marks)

Draw andr,Axdiain about pit of tube and obtain the relation to measure velocity. (04 Marks)

c. Dp* and explain th9 fo

"-']tfiXsource flow frM

letermine its lso find the s;fun function. (08 Marks)
,xplain the fo]$ffing : *-".#il*flow fuffii) Sinkflow *'* (iii) Doubletflow (06Marks)ffiTource flow 

,:*P#,) 
Sink flow 

":.- 
(iii) Doublet flow

rlD**,OR
4 a. Derive the diitB&ntial form of moni&tum equation for steady, incompressible flow.

(10 Marks)

b. Obtain the energy equation in Integral form. (10 Marks)
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6 a. An aircraft is equipped with a propeller engine. f,hohrr{:st 
(P) dweloped 

11 
the ptplilt'

depends upon the following parameters. A"-g"#T#ity (r), Speed (V), Diameter of the

propeller (D), Dynamic Viscosity (1r), Density$fuii (p) ,id the speed of sound (C)' Ottain

an expression for thrust using Buckingham'&qp_- theorem. (o,v,p). -,f (10 Marks)

b. Write about types of similarities in nuia ffiuk"t. 'w:*" 1:: Yi'::l
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an expression for thrust using Buckinghamffi'tireorem' (O'V'p)' *f''*

c. n".nn" R.rrnofd', number and write the eiptbssion' (04 Marks)

=W t': 287 JkgK
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*-" w#q+P-t lff
7 a. Obtain the expression for Ora.g,fuf&e-Ind Lift force. :q'T.' . (06 Marks)

b. Explain uUoigo*aary hyeftffiept and different types qf boundary layer' (08 Marks)

," o . '", u Y P

c. The velocity distributio:r.h-"ryfrhe boundary laver isoq$1t'as ;=f,, find the displacement
' i ,[,:" 'q

thickness, momentum M*.o"* and energy thickneffi+/ (06 Marks)

q,& **

re r "/ OR^, eme.*"3 $ oR* #,u "l"h
g a. obtain the rel,aLio*Sfvon-Karman mom&ftIntegral equation for a flow over a flat plate'

b. A kite bffi&ctive area of 0.8 *"..i Sd w.e.iehs 7.848 N. The string attached to the kiteu' 
,""t"r{ffmgr" "f 

45" to the hogzryall position. co-effi,,gfiept of drag and lift are 0.6 and

ii.s- f&r"tiiety. Find the rpefu)of tle wind an$$''tension in the trdli._]lo:;.r 
-f8$bff;iv. 

rira ,r," .pek)of tle wind ,-".$$ tension in the tTtJfj
p=l.2ikgim3. . .'i 'r ;

I :::
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9 a. Derive the Bemoulli's dffiion for compresq{&n{&ow'
t IVIUllurIt-J

a. Derive the Bemoulli's dffiion for compresg*blq flow' d ' (08 Marks)

b. With neat sketch, gxplpin [he propagationeefu&re waves lllt.ftgmpressible fluid'
-. s' rs' \r,, (06 Marks)*",.,, l_. "r ,rs.,,,,.."1r, (uo lvrarhs,,

c. An aircraft i. fey11fu at a Mach ,r*hfo'Ji i.6. Obtui, ttreffiia of the aircraft and Mach

angle ( cr ). T#"h; a flowing m{ryi'flremperature at the altitude is 223 K. (06 Marks)
:tu + .." .tuktu,,;&"'''ffi

'e oR *-k''"r$ffi6s*tu *ffih' r' ' : ='ffiia. Deduce the relation for adiabatic10 a. Derivgtlie relation for velocitf. cf sound wave m a
"$ry q dq" "'L * (10 Marks)proceSS- **r*&fu,i$ ,".

b. ealc{ilate the stagnattorr psissure, tempera@r,&and density on an airfoil, which is having

-.#u Stueam 
"JorM,mf*"gOO 

L"lht _ffi"3\p."t.o." 
of 8x104N/#. Take 1": 1':

K a$ffiierature: -rO-" a. (loMarks)
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