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Question 1

(A) Derive the continuity

laminar f low and put i t

the equat ions for :

Navier-Stokes equat ions in Cartesian

in d imensionless form. Then Wri te the

(25 marksJ

coordinates for '

spec ia l  cases o l

[ i )  incompress ib le  f l  ow, ( i i )  steady incompressible f low.

Der i rze t i re  Navier -s tokes equat ion

and pr i t  1 t  in  d imens ion less  form.

Re) ,pe16t  s t resses matr ix .

i r r  Cartesian coorcl inates f ; ;  l " ib; i .n i  nor, :  '

Then Expla in  how to  develop the turbu len i

Quest ion 2
1.  Est imate the Boundary layer  th ickness [d) .

2 .  Est imate the wal l  [sk in)  f r ic t ion coef f ic ient  in

3. Est imate the fr ict ion drag and drag coeff ic ient

(25 marks)

Car tes ian coord inates.

in  Car tes ian coord inates.

(25 marksl

of  d imens ion less

Fluid Mechanicsl

heat transfer?

Quest ion 3

Wri te  shor t  notes on:

t .  Cont inuum Hypothes is .

2 .  Mean f ree path.

3.  Class i f icat ions of  f low phenomena.

4,  Geometr ic  and Dynamic s imi lar i ty

5,  Character is t ic  parameters  of  Boundary layer ,

6 .  Def ine d imension less numbers? what  is  the purpose

equations? Why is i t  necessary?

7.  Give three examples of  d imension less nurnbers deal ing wi th

8.  Give three examples of  d imension less nLrnrbers c iea l ing wi th

9.  what  is  the Blake number  and the capi l lan,  nunrber?



Quest ion 4

Determine the stagnat ion point ,  contour equat ion,  maximum

coefficient and pressure coeff icients on contour surface for

1. l lanking ]talf body.

2. Fixed cyl inder.

i l .  Rotat ing cyl inder,

hal f  th ic ,
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