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Instructions:Use of aircraft design data is allowed in examination. 

SECTION A  

(5Qx4M=20Marks) 

S. No.  Marks CO 

Q 1 Provide mission requirements of military Drone in diagram. 
4 CO1 

Q 2 Derive the relation for Weight Escalation factor (WEF) of aircraft used 

in aircraft design. 4 CO1 

Q 3 Derive useful weight relation (𝑊𝑢𝑠𝑒𝑓𝑢𝑙) if gross take-off weight is given 

by  𝑊𝑇𝑂 = 𝑊𝐸𝑚𝑝𝑡𝑦 + 𝑊𝑃𝑎𝑦𝑙𝑜𝑎𝑑 + 𝑊𝐹𝑢𝑒𝑙 + 𝑊𝑡𝑓𝑜 4 CO2 

Q4 Why multi-stage rocket perform better than SSTO Rocket? 
4 CO3 

Q5 Compare different design configurations of multi-stage  rocket. 
4 CO4 

SECTION B  

(4Qx10M= 40 Marks) 

Q 6 Consider an aircraft with following characteristics:  Cruise Mach 

number 0.25; cruise altitude 3000 m, wing loading 100 kg/m2, Takeoff 

weight 4000 kg. Design the main wing that would be suitable for this 

aircraft and provide sketches. Compare your results for Mach number 

0.8. 

10 CO2 

Q 7 An airplane under design has the following features: Weight of payload  

= 30000 N , Weight of4 crew members = 4000 N, Estimated fuel fraction 

(Wf/WO) = 0.38 , Empty weight fraction (We/WO) = 0.837 Wo-0.7  here, 

WO is in Newtons.  a) Obtain the gross weight (WO) of the airplane, b) 

Compute and plot payload trade  graph 

10 CO2 

Q 8 An aircraft has following deisng characteristics 

mas fraction structure (Wstructure/Wo)=0.3,  

Subsystem mass fraction =0.05, and  

Propulsion mass fraction (Wpropulsion/Wo)=0.1.  

fuel mass fraction (Wfuel/Wo) =0.53, 

10 CO4 



Estimate the weight escalation fraction of aircraft? 

Q 9 Compare advantages and disadvantages of tossback trajectory of 

Rocket performance over SSTO(Single Stage To Orbit), Also, derive 

final expression for initial and final mass fractions for  tossback 

trajectory. 

10 CO3 

    

SECTION-C 

(2Qx20M=40 Marks) 

Q 10 Consider small regional jet airplane with gross take off weight 35,000kg,  

and  5700 kg payload with 1600 km range at 10,000 m altitude.  Take off 

field length 1550 m,  

a) Design aircraft wing, tail, fuselage, engine propeller), [15 Marks] 

b) Sketch layout with 3D view [5 Marks] 

20 CO4 

Q 11 For problem given in above question Q10,  

c) Estimate detailed  Aerodynamic drag Components, (wing, tail, 

fuselage, engine propeller, Tire), [15 Marks] 

d) plot performance graph ( L/D vs Velocity, Thrust vs Velocity, Rate 

of Climb vs Velocity) [5 Marks] 

20 CO3 

 

 

 

NOTE: Design Data: Aircraft Design by Daniel P. Raymer 



 



 

  



 



 

 



 



 

 



 

 

  



 



 



 



 



 

 




