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1.
Describe flow past a finite span wing in details with sketches and illustrations. How does it differ from the flow over an airfoil? Explain the aerodynamics.

2.
An airplane weighing 250,000 N, wing area S  =80 m2 , aspect ratio 8.9 is flying at a velocity of 105 m /s at sea level. Approximating the lifting system by a horse shoe vortex spanning the wing, plot the downwash w (y) ,  10 m down stream in the plane of HSV from tip to tip.

3.
Consider a planar sweptback wing. Develop a Vortex lattice method to estimate distribution of lift along the span of the wing. Explain the method of application of boundary conditions and method of solution of resulting system of equations.

4.
Obtain an expression for lift over a slender body of revolution in terms of the perturbation potential. Elaborate the application of boundary conditions. What is the expression for lift / drag ratio.

5.
Consider a flat plate in a supersonic air stream of M( = 2.5, p( =100 kPa , over a flat plate of chord  C =  2m ,and at an angle of attack ( = 80 . Analyze the flow field. Elaborate with detailed sketches.

6.
Apply the general solution of wave equation to develop supersonic thin airfoil theory. Elaborate the assumptions. Make use of sketches / plots to elaborate your answer. 

7.
Describe a closed circuit, closed test section, low speed, wind tunnel. How do the static and total pressures vary along the tunnel centerline? Make use of sketches and plots to elaborate your answer.

8.
What are the distinctive features of a high-speed wind tunnel? How do we get supersonic flow in a wind tunnel? Explain the aerodynamics of flow in such a case. Make use of sketches and plots to elaborate your answer.
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1.
Sketch flow over awing as viewed (in the plan form) in a smoke stream. Describe the differences from that when the flow is viewed over an airfoil.
What are your impressions, observations and comments? Make use of sketches / plots to elaborate your answer.

2.
An airplane weighing 250,000 N, wing area S  =80 m2 , aspect ratio 8.9 is flying at a velocity of 100 m /s at sea level. Approximating the lifting system by a horse shoe vortex spanning the wing, plot the downwash w (y) ,  10 m down stream in the plane of HSV from tip to tip.

3.
A planar wing has the data as below; Rectangular Wing, Wing Span, 2b  = 10 m, Wing chord 1.25 m. Make use of the symmetry. Taking just two panels on one half of the wing, work out the problem up to the application of boundary conditions.

4.
Develop an equation in terms of perturbation potential for flow over a slender body of revolution in supersonic flow. Suggest a method to obtain flow field over a conical slender body under considerations.

5.
Consider a flat plate in a supersonic air stream of M( = 2.0, p( =100 kPa , over a flat plate of chord  C =  2m ,and at an angle of attack ( = 40 . Analyze the flow field. Elaborate with detailed sketches.

6.
Develop a linearized theory for the estimation of lift, drag and pitching moments on a thin airfoil in supersonic flows. Detail out the assumptions. Comment upon its accuracy.

7.
Describe an open circuit, open test section, low speed, suction type wind tunnel. How do the static and total pressures vary along the tunnel centerline? Make use of sketches and plots to elaborate your answer.

8.
What are different types of supersonic wind tunnels? Explain in brief about each of these types along with sketches.
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1.
You are asked to arrange for a wind tunnel experiment to perform 2 D testing of a wing. What precautions and preconditions are you going to take in this case to satisfy the two dimensionality of the flow as required. What are the consequences if there was any leakage of flow around the tips? Hence explain the difference in flow in both the cases. Make use of sketches / plots to elaborate your answer.

2.
An airplane weighing 250,000 N, wing area S  =80 m2 , aspect ratio 8.9 is flying at a velocity of 95 m /s at sea level. Approximating the lifting system by a horse shoe vortex spanning the wing, plot the downwash w (y) ,  10 m down stream in the plane of HSV from tip to tip.

3.
A planar wing has the data as below; Rectangular Wing, Wing Span, 2b  = 10 m, Wing chord 1.5 m. Make use of the symmetry. Taking just two panels on one half of the wing, work out the problem up to the application of boundary conditions.

4.
Develop an equation in terms of perturbation potential for flow over a slender body of revolution in super sonic flow. Suggest a method to obtain flow field over the slender body under considerations.

5.
Consider a flat plate in a supersonic air stream of M( = 3.0, p( =100 kPa , over a flat plate of chord  C =  2m ,and at an angle of attack ( = 40 . Analyze the flow field. Elaborate with detailed sketches.

6.
Develop Ackeret’s theory for the estimation of lift, drag and pitching moments on a thin airfoil in supersonic flows. Detail out the assumptions. Comment upon its accuracy as compared with Shock- Expansion technique.

7.
Describe an open circuit, closed test section, low speed, suction type wind tunnel. How do the static and total pressures vary along the tunnel centerline? Make use of sketches and plots to elaborate your answer.

8.
How does a high-speed wind tunnel differ from a low speed wind tunnel. Explain the aerodynamics and physical details of the two types. Make use of sketches and plots to elaborate your answer.
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1.
Sketch CL-( curve for an airfoil and wing in one plot. Explain the differences if any with aerodynamic theory. Hence describe flow over a finite span wing in details. Make use of sketches / plots to elaborate your answer.

2.
State and elaborate the theorems of vortex flows. Give an example each from flow over a finite span wing in incompressible, inviscid flow. 

3.
A planar wing has the data as below; Rectangular Wing, Wing Span, 2b  = 12 m, Wing chord 2 m. Make use of the symmetry. Taking just two panels on one half of the wing, work out the problem up to the application of boundary conditions.

4.
Consider a slender body of revolution. Apply appropriate boundary conditions and hence show that the pressure coefficient is given by  Cp = - (2u / U) –(v/U)2 .

5.
Consider a double wedge airfoil supersonic airfoil of wedge angle ( = 20, c = 2m., placed in a supersonic stream of M( = 2.5, p( = 100kPa, at ( = 80. Analyze the flow field. Elaborate with detailed sketches.

6.
Consider a flat plate in a supersonic air stream of M( = 2.5, p( =100 kPa , over a flat plate of chord  C =  2m ,and at an angle of attack ( = 40 . Analyze the flow field. Obtain lift, drag and pitching moments from Ackeret’s theory. Elaborate with detailed sketches.

7.
Describe a low speed wind tunnel and explain its importance in Aeronautical engineering. Hence give description of one low speed wind tunnel of your choice. Make use of sketches and plots to elaborate your answer.

8.
Show with a diagram, essential features, details and aerodynamics of a continuous flow supersonic wind tunnel. Make use of sketches and plots to elaborate your answer.
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