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Note‘ Thls quesuon paper contains two: parts A andB “ AT
Part A is compulsory which carries 25 marks. Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each
question carries 10 marks and may have a, b, ¢ as sub questions.

" 5 o 5 Marks 225

l.a)  Distinguish between convective acceleration and local acceleration with examples.[5]

b) What is a coutte flow? Explain. [5]
c) WWhat is meant by boundggy ._layerV Wh){mdqes it mcrea§e }ylth distance from the
i+ Lelipstream edgei o - i’ 5]

d)’ ""Describe the factor which effect the trans1t10n of flow from lamlnar to turbulent. 5]
e) Prove that the temperature at the stagnation point is greater than the temperature in
the free stream. [5]

5 x 10 Mar.ks = 50

2.a) Defme stream functlon and clearly bring out 1ts phys1ca1 31gn1flcance Enumerate some of
the silent features of the stream function.
b)  Distinguish between vorticity and circulation in detail. [5+5]
OR
3.a), ;;Develop the cont1nu1ty equatlon in5~~ Gartesian cmrdlnates for;---: a-. three
b) State Bernoulh S theorem Mentlon the assumptlons made How is 1t mod1ﬁed
while applying in practice? List out its engineering applications. - [5+5]

“' 4.a)  Derive the Hagen-Poisoulle formula for the discharge through a pipe.
b): i :The average elocity of water flowing through'a pipe of 32:ecm diameter is:1:12 m/s.
- “Find the veldelty of water af thé-radial distanice of 10 cm from the-axis of the pipé-line.
[5+5]
OR
5.a)  Sketch and explain the distribution of velocity and shear stress across the flow in a
pipe of circular section.
B A horizontal: ipipe 50 mni""di‘é?meter carryiiig -glycerin hds:: shear stress &f: fhe pipe
" " "boundary as "196.2 N/mZ “Determine the" pressure gradierit, mean Velomty and
Reynolds number. [5+5]
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What are the-methods preventmg the separation of boundary layer flow. Explmn
Calculate the boundary layer thlckness and the shear stress at the trailing end pomt
and determine the total surface resistance of the plate. Take specific gravity as 0.96
and kinematic viscosity as 10” cm/sec. [5+5]

OR

* “~flow or on the Verce of separ&tmﬁ" Explaln

The 3m by 1.2 m rectangular plate is held in water moving at 1 2 m/s parallel to its
length. Assuming laminar conditions in the boundary layer at the leading edge of the
plate, find 1) location where the boundary layer of law changes from laminar to turbulent,
and 11) estlmate the thlckness of the boundary layer at this pomt and iil) compute

What do you understand by term boundary layer control? Explain in detail.
Why do pipes behave as a hydrodynamically smooth or rough when turbulent flow,
takes place through them? [5+5]

OR

.x.-plpe?

If in turbulent flow through smooth pipe, the velocity distribution is given by one-
seventh power law. Find the value of y/ry in a pipe, where the point velocity equals
the average velocity. [5+5]

):-"Obtain an xpréssion in diffetehtial form for | iedntinuity equafion for one dimehsional

flow.
What is the slope of the Rayleigh’s line? With the help of T-s diagram explain
the different flow parameters on Rayleigh’s line. [5+5]

OR
~How does--the velocity ;-and., pressure vary with area fer @) subsemc flow

i) supersoniié fldw? Explair in détail.

Write short note on:
1) Isothermal flow in long ducts and
ii) Supersonic wave drag. [5+5]
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