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- - -

1.
Compare design features of Wright Flyer with a bi-plane of World War I era. What changes are noted there in? Make use of sketches and plots to illustrate your answer.

2.
Explain the geometry of a cambered airfoil .Can you separate out the effects of thickness and its effects on airfoil performance. Make use of sketches and plots to illustrate your answer.

3.
Consider a new design of airplane, Crew of 4, with 20 Kgs baggage each. Use a piston- prop engine delivering 200 eshp. Make use of std. data and trends for such designs.  Assume parameters accordingly. Provide initial size and configuration lay out for this airplane.

4.
Consider a high wing airplane for civil applications. Recommend horizontal and vertical tail arrangement for this airplane with two options of engine locations. Make use of sketches and plots in support of your answers.

5.a)
Sketch the various inlet locations in case of a podded engine configuration along with their advantages and disadvantages.

   b)
Write a note on “Boundary layer diverter”.

6.a)
Define design lift coefficient for a civil jet aircraft. How will you estimate the maximum lift coefficient for such an aircraft?

   b)
How various high lift devices affect maximum lift coefficient? Explain with the help of sketches.

7.
Draw the three views and neatly label the various components of a two seater (tandem arrangement) piston trainer aircraft having retractable undercarriage and cantilever wing configuration. Estimate the performance and stability characteristics of this aircraft and compare them with a similar aircraft having non-retractable undercarriage and semi-cantilever wing configuration.

8.a)
Write a note on ‘Failsafe Structures’.

   b)
How will you design the tire size of a typical transport aircraft? Explain the factors affecting the tire size design.
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1.
Compare the Wright Flyer with a wooden monoplane having External bracings. What changes are prominent there in?  How does the flight performance get improved? Make use of sketches and plots to illustrate your answer.

2.
Describe various types of airfoil sections used in aircraft industry. Describe in details 4 digit and 5 digit series of NACA sections. Make use of sketches and plots to illustrate your answer.

3.
Consider a new design of airplane, Crew of 2, 6 passengers with 30 Kgs baggage each. Make use of std. data and trends for such designs. Estimate power requirements for a cruise speed of 200 Kms / hr. Assume parameters accordingly. Provide initial size and configuration lay out for this airplane.

4.
Consider a swept back, high wing airplane for civil applications. Recommend horizontal and vertical tail arrangement for this airplane with two options of engine locations. Make use of sketches and plots in support of your answers.

5.a)
Define capture area. How will you estimate the capture area of a supersonic inlet for a jet engine?

   b)
Write a short note on “Engine cooling provisions”

6.a)
Explain how flight testing affects the cost of an aircraft? 

   b)
Differentiate between direct and indirect operating cost.

7.
Draw the three views and neatly label the various components of a high wing twin-turboprop cargo aircraft. Estimate the performance and stability characteristics of this aircraft and compare them with a similar aircraft having low wing configuration.

8.a)
Write a short note on ‘crashworthiness of fuselage’.

   b)
Sketch the span wise variation of bending moment and shear force for a fuselage of a typical passenger aircraft.
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1.
How does a tail-first airplane compare in its design features with a tail-aft airplane? What are the design features and relative merits in each case? Make use of sketches and plots to illustrate your answer.

2.
Describe the effect of camber and thickness distribution of airfoil on aerodynamic characteristics. Make use of sketches and plots to illustrate your answer.

3.
Consider a new design of airplane, Crew of 3, 6 passengers with 30 Kgs baggage each. Make use of std. data and trends for such designs. Estimate power requirements for a cruise speed of 250 Kms / hr. Assume parameters accordingly. Provide initial size and configuration lay out for this airplane.

4.
Consider a high wing airplane for civil applications. Recommend horizontal and vertical tail arrangement for this airplane, to have positive static margin in longitudinal stability. Make use of sketches and plots in support of your answers.

5.a)
What are the various types of fuel tanks? Write their advantages and disadvantages.

   b)
Differentiate between the following:

i)
Fixed convergent nozzle and converging iris nozzle

ii)
Tractor and pusher propeller

6.a)
How the factors affecting the cost of a civil transport aircraft differ from the cost of a jet fighter aircraft?

   b)
How will you analyse the preliminary cost of a basic trainer aircraft?

7.
Draw the three views and neatly label the various components of a jet fighter aircraft having swept back wings. Estimate the performance and stability characteristics of this aircraft and compare them with a similar aircraft having delta wing configuration.

8.a)
Sketch and explain the flight envelope for a typical passenger aircraft.

   b)
Describe the main features of a ‘stressed skin construction’.
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1.
Consider 50 odd seater passenger plane powered by Piston-Props. How does it compare with a Turbo-prop powered passenger plane in its design features having similar specifications? Make use of sketches and plots to illustrate your answer.

2.
Describe various types of airfoil sections used in aircraft industry. Describe in details 6digit and 7 digit series of NACA sections. Make use of sketches and plots to illustrate your answer.

3.
Consider a new design of airplane, Crew of 3, 10 passengers with 30 Kgs baggage each. Make use of std. data and trends for such designs. Estimate power requirements for a cruise speed of 250 Kms / hr. Assume parameters accordingly. Provide initial size and configuration lay out for this airplane.

4.
Consider a swept back low wing airplane for civil applications. Recommend horizontal and vertical tail arrangement for this airplane, to have positive static margin in longitudinal stability. Make use of sketches and plots in support of your answers.

5.a)
What are the functions of a landing gear system? Sketch the various landing gear arrangements.

   b)
What do you understand by stroke of a shock absorber of a landing gear? Derive the expression for stroke of a shock absorber during landing. 

6.a)
How empty weight affects the economy of a passenger and cargo a/c?

   b)
How specific fuel consumption affects the economy of an aircraft? 

7.
Draw the three views and neatly label the various components of a delta wing fighter aircraft. Estimate the performance and stability characteristics of this aircraft and compare them with a conventional fighter aircraft having swept back wing configuration.

8.a)
Explain general considerations taken into account while designing the aircraft structure.

   b)
Define stress concentration and its causes. What are the various methods employed to avoid/reduce the stress concentration?
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