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1|  K) †ibì msL¨v Gi msÁv `vI Ges Gi ¸i“Z¡ eY©bv Ki| †`LvI †h, R¨vwgwZK 
mv`„k¨ e ‘̄i mv‡c‡¶ cÖevwnZ cÖevn¸wj MwZkxj mv`„k¨ n‡e hLb cÖev‡ni †ibì 
msL¨v mgvb nq| [Define Reynold’s number and explain its 
significance. Show that flows about similar bodies are dynamically 
similar when the Reynold’s number’s for the flows are equal.] 

 
 L) weK…Z cÖevnx e¯‘i cxob nvi m¤‡̂Ü Av‡jvPbv Ki Ges GB m¤úwK©Z Awfj¤̂ 

Ges ¯úk© Pvc wbY©q Ki| [Discuss the rates of strain in a deformable 
fluid body and hence obtain the corresponding normal and 
tangential stresses.]  

2|  mv›`ª cÖevn, Amv›`ª cÖevn, —̄ixK…Z cÖevn Ges wek„sLj cÖev‡ni msÁv `vI| 
mg —̄ †gŠwjK aviYv¸‡jv eY©bv K‡i GKwU mv› ª̀ ms‡KvPbkxj cÖev‡ni †¶‡Î 
†bwfqvi-‡÷vK&m cÖwZôv Ki| Amv›`ª cÖev‡ni Rb¨ Aqjvi-Gi mgxKiY¸‡jv 
wbY©q Ki| [Define viscous fluid, non-viscous fluid, laminar flow and 
turbulent flow. Stating clearly all basic assumptions establish 
Navier-stockes equation for compressible viscous fluid. Hence 
derive Euler’s equation of motion on a non-viscous fluid.] 

 
3|  K) GKwU mgZj cvZ wbðj Ae ’̄v n‡Z nVvr Z¡iYcÖvß n‡q Zvi mgZ‡j †Kv‡bv 

Zij c`v‡_©i mg‡eM U  †Z Pj‡Z _v‡K| cvZwUi Dci cÖev‡ni e›Ub †eM 
wbY©q Ki| [A flat plate suddenly accelerated from rest and moves in 
its own plane with a constant velocity U  in a viscous fluid. Find 
the velocity distribution of the flow above the plate.] 

 
 L) mxgvbv —̄i mgxKi‡Yi m`„k mgvav‡bi msÁv `vI| †`LvI †h, mxgvbv —̄i 

mgxKi‡Yi m „̀k mgvavb we`¨gvb _vwK‡e hw` wefe cÖev‡ni †eM weZiY wbðj 
we›`y n‡Z ˆ`N©̈ - ’̄vbvsK Lv‡Zi mgvbycvwZK nq| [Define similar solution 
of boundary layer equations. Show that the similar solution of the 
boundary layer equations exist when the velocity of the potential 
flow is proportional to a power of the length Coordinate measured 
from the stagnation point.]  

4|  K) mxgvbv —̄i ej‡Z wK eyS? cÖ̈ v‡Ûj mxgvbv —̄i e¨envi K‡i mgZj cvZ 
eivei mv›`ª cÖev‡ni †¶‡Î wØgvwÎK mxgvbv —̄i-Gi mgxKiY †ei Ki| [What 
is boundary layer. Use prandtle boundary layer theory to derive the 
two dimensional boundary layer equations of motions for viscous 
flow along a flat plate.]  

 L) †`LvI †h, GKwU mgZj cv‡Zi Ae¨ewnZ c‡iB k~b¨ AvcZ‡bi †eM weZiY 
n‡e- [Show that the velocity distribution in the wake of a flat plate 

of zero incidence is give by] 
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5|  ‡`LvI †h, GKwU mv› ª̀ Ams‡KvPbkxj cÖevn GKwU †Mvj‡Ki axi MwZi 

†¶Î‡e‡Mi DcvskKmg~n Ges Pv‡ci mgvavb wb‡gœi mgxKiY¸‡jvi gva¨‡g 
cÖKvk Kiv hvq: [Show that the solutions for velocity and pressure in 
the case of very slow motions of a sphere in an incompressible 
viscous fluid is give by-] 
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6|  mxgvbv —̄‡ii †¶‡Î †e‡Mi cÖwZK…wZ ( ) 2 3 4u f a b c d
U
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‡hLv‡b  e¨envi K‡i †`LvI †h, fi †e‡Mi cyi“Z¡i Aš—iK 

mgxKiY‡K wb‡gœi AvKv‡i iƒcvš—i Kiv †h‡Z cv‡i: 
( )F Kdz

dx U
=  †hLv‡b 

( ) ( ) ( ){ }2 12 2 2F k f k f k k= − +  Ges K zu= | AZci 1 2 0, ,σ σ τ  gvb 

wbY©q Ki| [Using the velocity profile in the boundary layer give by 

( ) 2 3 4u f a b c d
U
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σ

 = 
 

. Show that the 

differential equation for the momentum thickness can be reduced to 

the form ( )F Kdz
dx U

=  where ( ) ( ) ( ){ }2 12 2 2F k f k f k k= − +  and 

K zu= .Also find the value of  1 2 0, ,σ σ τ .]  
7|  K) kw³ mgxKiYwU wbY©q Ki| [Derive the energy equation.] 
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[Ch-5: Art-5.3/Ch-7: Art-7.13] 
 L) cÖPÛ Av‡jvobc~Y© cÖev‡ni †¶‡Î ÔGwWÕ mv› ª̀Zvi aviYv Av‡jvPbv Ki| 

[Discuss the eddy viscosity concept for a turbulent flow.] 
[Ch-8: Art-8.8] 

8|  “Illing worth-Stewartson” iƒcvš—i digyjv wbY©q Ki| [Establish the 
“Illing Worth-Stewartson” transformation formula.] 

[Ch-7: Art-7.17] 
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