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1A. Explain the major historical developments of Hypersonic vehicles. 4)
1B. For the velocity profile for laminar boundary layer flows given as (6)

u 2 - - -
;=2 (%) — (%) . Find an expression for boundary layer thickness, shear stress,
and coefficient of drag in terms of Reynolds number.

2A. Derive the expression for Von Karman momentum integral equation. 4)
2B. With the suitable equations, explain the concept of ‘Reference Temperature (6)

method’ and ‘Traditional method’ to calculate the aerodynamic heating of
hypersonic vehicle.

3A. Describe the following with suitable equations (a) Stream function (b) Thin (4)

shock layer theory.

3B. Explain the hypersonic vehicle aerodynamics forces, coefficients, and (6)

aerodynamic heating terms.

4A. With the help of neat diagrams explain the concept of the tangent wedge and (4)

tangent cone methods

4B. Explain the full Navier-stokes equations of Hypersonic viscous interactions (6)

flow field

5A. With the help of neat diagrams describe the basic hypersonic shock relations (4)

and hypersonic expansion wave relations.

5B. Explain Newtonian theory for hypersonic flows. Also, explain the applications (6)

of Newtonian theory
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