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1|  K) gvÎv we‡klY ej‡Z wK eyS? BKz‡qkb Ae KbwUwbDwUi gvÎvwenxbfv‡e 
cÖKvk Ki| [What do you mean by dimensional analysis? Express 
the equation of continuity in dimensionless form.] 

 L) ‡÷ªm Ges †÷ªb Gi g‡a¨ m¤úK© ‡ei Ki| [Find relationship between 
stress and strain.] 

 M) wbD‡Uvwbqvb Ges bb-wbD‡Uvwbqvb cÖev‡ni msÁv `vI| wbDU‡bi mv›`ªZv 
wewa e¨vL¨v Ki| [Define Newtonian and non-Newtonian flowed 
Explain Newton’s law of viscosity.] 

2|  K) †`LvI †h, GKwU †mvRv b‡ji g‡a¨ w`‡q cÖevwnZ mgvš—ivj cÖev‡ni †eM 
weZiY n‡e cive„ËvKvi Ges GwU n‡Z m‡e©v”P †eM wbY©q Ki| [Show that 
the velocity distribution of a parallel flow through a straight 
channel is parabolic and hence find the maximum velocity.] 

 
 L) †`LvI †h, GKwU mv›`ª Zij c`v‡_©i wØgvwÎK MwZi †¶‡Î †mªvZ dvskb ψ  
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 †K wm× K‡i| [Show that in 

the two dimensional motion of a liquid the stream function ψ  

satisfies the equation 
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.] 

3|  K) A-AwePj cÖev‡ni msÁv `vI| A-AwePj cÖev‡ni Rb¨ `yÕwU mgvš—ivj 

†c‡Ui g‡a¨ MwZ web¨vm †ei Ki| [Define unsteady flow. Find velocity 

distribution for unsteady flow between two parallel plates.] 
 

 L) †÷v·-Gi wØZxq mgm¨vwU wK? mgm¨vwUi †eM ‡cÖvdvBj m~ÎwU cÖwZôv Ki| 

[What is Stoke’s second problem? Establish the velocity profile 
formula for the problem.] 

4|  K) axiMwZi msÁv `vI| GB MwZi Rb¨ cÖgvY Ki †h, 2 0p∇ =  Ges 

4 0ψ∇ = | [Define creeping motion. Show that for creeping motion 
2 0p∇ =  and 4 0ψ∇ = .] 

 L) †`LvI †h, GKwU mgZj cvZ eivei wØgvwÎK AwePj mxgvbv —̄i, cÖev‡ni 
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∫  †hLv‡b δ  mxgvbv —̄i cyi“Z¡ Ges 

v  cÖavb †mªv‡Zi `ª“wZ| [Show that for two-dimensional steady 

boundary layer flow past a flat plate ( )
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∫  

where δ  is the thickness of the boundary layer and v  is the speed 
of the main stream.] 

5|  mxgvbv —̄i cyi“Z¡ ,δ  miY cyi“Z¡ 1,δ  †gv‡g›Uvg cyi“Z¡ 2δ  Ges kw³ cyi“Z¡ 3δ  

ej‡Z wK eyS? cÖgvY Ki †h, Zviv wbgœwjwLZ mgxKi‡Y mshy³ [Explain what 

do you mean by boundary layer thickness ,δ  displacement 

thickness 1δ , momentum thickness 2δ  and energy thickness 3δ . 

Prove that they are connected by the differential equation]: 
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 ‡hLv‡b ms‡KZ¸wj cÖPwjZ A_©enb K‡i| [Where the symbols have their 

usual meanings.] [Ch-5: Art-5.1, 5.2, 5.3] 
6|  U  mylg †e‡M cÖevwnZ †mªv‡Zi g‡a¨ ’̄vwcZ GewU Aa©-Abš— mgZj †cU eivei 

AwePj MwZi Rb¨ mxgvbv —̄i mgxKiY¸wj †ei Ki Ges mxgvbvi kZ©̧ wji eY©bv 

`vI| †`LvI †h, h_vh_ cÖwZ ’̄vc‡bi mvnv‡h¨ mgxKiY¸wj‡K evwmqv‡mi 

mgxKi‡Y jNyK…Z Kiv †h‡Z cv‡i [Derive boundary layer equations for 

steady flow along a semi-infinite flat plate placed in a uniform 
stream U  and state the boundary conditions. Show that with 
suitable substitutions the equations can be reduced to the Blasius 
equation]:- 

         ( ) ( ) ( )2 0′′′ ′′+ =f f fη η η   

 Ges mxgvbv kZ©̧ wj n‡e [with boundary conditions]:- 
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        ( ) ( )0 0 0f f ′= =  Ges ( ) 1f ′ ∞ =   

 AZtci †`LvI †h [Also show that], 

   ( ) ( ){ } ( )
0

1 2 0f f d fη η η
∞

′ ′ ′′− =∫   [Ch-4: Art-4.3] 

7|  K) GKwU Awfmvix bvjvi cÖev‡ni †¶‡Î mxgvbv —̄i mgxKiY wbY©q Ki Ges 

AZtci †`LvI †h, [Solve the boundary layer equation for the flow in 

a convergent channel and hence show that-] 

   23tan 1.146 2.
2

u h
U

η = + − 
 

  [Ch-4: Ex-2] 

 L) Pv‡ci cwieZ©bmn mxgvš—i mgxKiY †_‡K kerman-Gi fi‡e‡Mi mgxKiY 

†ei Ki| [Derive Kerman’s momentum integral equation starting 

form the boundary layer equations with pressure gradient.] 
[Ch-5: Art-5.2] 

8|  Orr-Somerfield mgxKiY 2 21( ) ( ) ( 2U c U a
R

ϕ α ϕ ϕ ϕ ϕ
α

′′ ′′ ′′′ ′′− − − = − −  

4 )α ϕ+  AvKv‡i cÖKvk Ki| [Derive the Orr-Somerfield equation in 

the form ( ) ( )2U c Uϕ α ϕ ϕ′′ ′′− − −  ( )2 41 2a
R

ϕ ϕ α ϕ
α

′′′ ′′= − − + ] 

[Ch-8: Art-8.10] 
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