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Instructions to the candidates:

1) Answer any five questions.

2) Neat diagrams must be drawn wherever necessary.

3) Figures to the right indicate full marks.

4) Use of logarithms tables, slide rule, electronics pocket calculator is allowed.

5) Assume suitable data if necessary.

Q1) a) Define stream line, streak line, pathline and stream tube. (4]

b) Define nominal thickness, displacement thickness and momentum
thickness with reference to boundary layer. [6]

Q2) a) State assumptions made in Bernoulli’s theorem. What are limitations of
Bernoulli’s theorem. [4]

b) The velocity distribution in the turbulent boundary layer over a flat plate

1S given as U s 2ls |- tain an expression for the

oo

displacement thickness, momentum thickness and energy thickness. [6]

Q3) a)  Write a short note on conformal mapping? (4]

b) Anoil with density 900 kg/m? and viscosity 0.16 N-s/m? flows through a
20cm diameter pipe. What is the maximum flow that will ensure laminar
flow? If the length of the pipe is 200m, find the pressure drop between
the two ends of the pipe. [6]

04) a) Derive equation for stream function and velocity potential for a source.[5]
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b)

05) a)

b)

06) 2)
b)

Q7) a)
b)

08) a)
b)

Derive equation for velocity distribution for flow between parallel plates
with both plate are at rest starting with Navier-Stokes equations. [5]

What is boundary layer separation? What are its effects and how to

control it? [5]
Derive Reynolds equation. [5]
Derive Karman momentum equation. [6]
Write a short note on Reynolds rules of averages. [4]
Derive equation for stagnation temperature. [5]

Discuss the analogy between the normal shock wave and the hydraulic

jump. [S]

Derive equation for work done in adiabatic process. [5]

What is the effect of compressibility on drag. [5]
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