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1
Define absolute, geometric, geopotential and sea level altitude.  How geopotential altitude is related to geometric altitude?  Derive the relationship.

2
Explain the following terms:


(i)
Aerodynamic Centre


(ii)
Zero lift angle of attack

(iii) Stalling

(iv) Centre of pressure

(v) Static stability

(vi) Dynamic stability

(vii) Induced drag

(viii) Critical Mach Number.

3.a)
Explain the functioning of primary control surfaces with the help of sketch.  What purpose is served by horizontal and vertical stabilizes.
   b)
Classify the various flight vehicles based on propulsion system, load factor and role to be accomplished.

4.a)
Show the construction of a semimonocoque wing with the help of a labeled sketch.

   b)
List and explain briefly about various types of piston engines.

5.a)
What are the different methods used for navigation purpose?

   b)
How control is achieved on space vehicles.

   c)
What is ‘dead reckoning’ in navigation?  Explain.

6.a)
Differentiate between STOL and VTOL

   b)
Enumerate various methods of fuselage wing joints.

   c)
Explain the design features of a simple turboprop engine.

7.a)
Why turboprops are preferred over turbojets for light transport air crafts.

   b)
Explain powered control system with the help of diagram for a typical aircraft.

   c)
What is C of A and who issues it.

8.
Write short notes on any TWO:

(i)
Electrical and Electronics system.

(ii)
Fuel system

(iii)
Development in the field of structures over the years.
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1.a)
Define standard atmosphere.  Explain briefly about the various atmospheric layers.

   b)
If an airplane is flying at an altitude where the actual pressure and temperature are 4.72X104 N\m2 and 255.7 K respectively,  what are the pressure, temperature and density altitudes?

2.a)
Sketch lift curves for the following conditions.

(i)
Symmetrical airfoil without flap


(ii)
Symmetrical airfoil with flap

(iii) Cambered airfoil with flap

(iv) Cambered airfoil with double slot flap

(v) Cambered airfoil with slat and double slotted flap 

All the above curves should clearly show the difference between them.

b) What are the basic differences between monoplanes and biplane.  List down the advantages and disadvantages of each. (Consider high wing monoplane).

3.a)
Compare the control system of an aircraft with a rotorcraft.

b)
Why hydraulic system is preferred over Pneumatic system for flight control actuation.  Draw block diagram of a hydraulic system of a typical aircraft.

4.a)
What are the various types of undercarriage system.  Compare the advantages and disadvantages of each type of under carriages.

  b)
Explain briefly the ‘Fail Safe Structures’.

5.a)
Make a comparative study of various types of rockets.

b)
Write down the advantages and disadvantages of  Semi-monocoque and geodesic construction.

6.a)
What are the salient features of re-entry vehicles.

   b)
Describe the functioning of Instrument Landing System.
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7.a)
Tick the correct answer:

(i)
Piston engine/Turboprop/ Turbojet engine is suitable for a 20 seater light transport.
(ii)
Ailesons are used for pitching / Yawing / rolling .

(iii) Aircraft/ Airship/ rotorcraft is lighter than air.

(iv) Ramjet engines only operate at high/ low speeds.

(v) With increase in speed the induced drag increases/ decreases / remain constant 

(vi)
Rectangular/ elliptical/ swept back platform of wing is suitable for high speed aircraft.







   b)
Elaborate the following abbreviations:


(i)
UHF


(ii)
DGCA

(iii) NACA

(iv) GPS

(v) BCAR

c) Write a short note on space shuttle.

8.
Write short notes on any two of following:


(i)
Autopilot System


(ii)
Jet Engine Operation (Turbojet)

(iii) CAR.
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1.
Calculate the standard atmosphere values of T, P and P at a geopotential altitude of 13km.

2.
How use of materials has changed over the year in the production of an aircraft right from the early stage.

3.
What do you understand by high lift devices.  Show various high lift devices with the help of a sketch.  Specify the use and operation of each.
4.
What are basic instruments required to carry out a safe flight of an aircraft.  Explain each of them briefly with respect to purpose and operation.

5.a)
What are the advantages and disadvantages of stressed skin construction and pure monocoque construction.

   b)
Describe various types of rocket engines and concept of staging of rockets.

6.a)
Explain design features and working of a simple turbojet engine.

   b)
Write a short note on “Aircraft Rules and Regulations –I”

7.a)
What are different navigation methods used in an aircraft.

   b)
List and explain briefly the electronic equipments used in a typical passenger aircraft.

8.
Write short note on any TWO of the following:

(i)
Powered Controls.


(ii)
Communication System.


(iii)
Classification of flight vehicles.
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1.
At 12km in the standard atmosphere the pressure, density and temperature are 1.9399 x 104 N\m2 , 3.1194 x10-1kg\m3 and 216.66K respectively.  Using these values, calculate the standard atmospheric values of pressure, density and 

temperature at an altitude of 18Km and check with the standard altitude tables.

2.a)
How do you see the developmental changes in the propulsion system of an aircraft
 over the years.
   b)
Define the following terms:

(i)
Camber
(ii)
Leading edge radius
(iii)
Lapse Rate

3.
Classify different types of flight vehicles based on load factor, purpose, engine and wing  location.  Sketch top view of a piston trainers aircraft with labels of various components.

4.a)
Explain the principle of operation of a rocket.  Show the various components of a typical rocket with the help of a sketch.

   b)
Explain briefly the working of a four-stroke piston engine.

5.a)
Define Airworthiness.  List down various basic civil airworthiness requirements.
b)
Define monocoque and semi-monocoque type of construction.  Which one is preferred and why?

6.a)
For which types of aircrafts propellers and jets are used for producing thrust and why?

   b)
Sketch the following types of flaps along with wing airfoil 


(i)
Split flap

(ii)
Double slotted flap

(iii) Fowler flap

(iv)
Zap flap

7.
Explain the fuel system of a typical a/c showing various components with the help of a sketch.

8.
Write notes on following:

(i)
VTOL aircraft

(ii)      Pneumatic system

(iii) Drag polar

(iv)     Conventional Controls of a typical aircraft.
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