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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions: multiple type or dash fill up type (2x10) 

 a) The vertical ground load factor on a stationary aircraft parked in its hangar 
is:  
(A) 0  (B) -1  (C) Not defined  (D) 1  

 

 

 b) An airplane weight W = 30kN , thrust available at sea-level, T = 4000N , wing 
planform area S =30m2 , maximum lift coefficient max 1.4LC  , and drag 
coefficient 20.015 0.024D LC C  . Assume air density at sea-level   
=1.22kg/m3, the stall speed of the airplane in m/s is _____________. 
(A) 17.36,        (B) 34.22,          (C) 45.52,              (D) 119.46 

 

 c) An aircraft weighing 10000 N is flying level at 100 m/s and it is powered by a 
jet engine. The thrust required for level flight is 1000 N. The maximum possible 
thrust produced by the jet engine is 5000 N. The minimum time required to 
climb 1000 m, when flight speed is 100 m/s, is ________s. 

 

 d) During the ground roll manoeuvre of an aircraft, the force(s) acting on it 
parallel to the direction of motion. (A) is thrust alone. (B) is drag alone. 
(C) are both thrust and drag. (D) are thrust, drag and a part of both weight and 
lift. 

 

 e) In an un-powered glide of an aircraft having weight W, lift L and drag D, the 
equilibrium glide angle is defined as  

(a)
   

1tan L
D

  
 
 

, (b) 1tan D
L

  
 
 

, (c) 1tan L
W

  
 
 

, (d) 1tan W
L

  
 
 

 

 

 f) An aircraft is performing a coordinated turn manoeuvre at a bank angle of 30o 
and forward speed of 100 m/s. Assume g = 9.81 ms-2. The load factor and 
turn radius respectively are 
 (a)2/3 and 1.76km. (b) 2 and 0.18 km, (c) 3 and 17.6km, (d) 2/3 and 
17.6km. 

 

 g) Which of the following design parameters influence the maximum rate-of-
climb for a jet-propelled airplane?  
P. Wing loading  
Q. Maximum thrust-to-weight ratio  
R. Zero-lift drag coefficient  
S. Maximum lift-to-drag ratio  
(A) P and Q alone  (B) P, Q, R 

and S  
(C) P, Q and S 
alone  

(D) Q, R, and S 
alone  

 

 

 h) Under what conditionshould a glider be operated to ensure minimum sink 
rate?  

(A) Maximum L

D

C
C

 (B) Minimum L

D

C
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(C) Maximum 
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 i) Which one of the following modes of a stable aircraft has non-oscillatory 
response characteristics?  
(A) Short period  (B) Phugoid 
(C) Dutch roll  (D) Spiral  

 

 

 j) For a given airplane with a given wing loading executing a turn in the vertical 
plane, under what conditions will the turn radius be minimum and the turn 
rate be maximum?  
(A) Highest possible CL and lowest possible load factor  
(B) Lowest possible CL and lowest possible load factor  
(C) Lowest possible CL and highest possible load factor  
(D) Highest possible CL and highest possible load factor  

 

 

    
Q2  Answer the following questions: Short answer type (2x10) 

 a) What do you mean by lapse rate ?  
 b) What are the theories used for propeller? Explain briefly.  
 c) For a bluff body skin friction drag is more than pressure drag.(True/false)  

Justify your ans. 
 

 d) What is drag polar? Discuss the use of drag polar.  
 e) Write about drag divergence Mach number.  
 f) Plot the variation of Thrust needed with flight velocity in steady level flight and 

provide a brief explanation. 
 

 g) Explain the terms Absolute Ceiling and Service Ceiling.  
 h) Define the tem Specific Air Range?  
 i) Write the various method used for reduction in landing distance.  
 j) Explain how load factor is related to the bank angle.  
    

Q3 a) An airplane weighing 245,000 N has a wing area of 80 m2. It has drag polar 
givenby CD= 0.016+ 0.04 CL

2. Calculate the minimum thrust required for 
straight andlevel flight and the corresponding TAS at sea level and at 10,000 
m altitude (σ =0.3367). Calculate also the minimum power required and the 
corresponding TASat the above altitudes. 

(10) 

 b) Differentiate between EAS, IAS and TAS. (5) 
    

Q4 a) Define the term ‘Total Drag’ on an airplane. What are its different components? 
Hence define the Normal pressure drag and surface friction drag on an 
airplane wing with an example for each. 

(10) 

 b) Derive the momentum theory and find out the ideal propeller efficiency. (5) 
    

Q5 a) An airplane has a wing loading of 2500 N/m2, and its drag polar is CD = 0.016 
+ 0.055C L2. Obtain its (L/D) ratio, the minimum drag speed and (L/D) at a 
speed of 100 m/s. Prove the relation used. 

(10) 

 b) With suitable sketches, explain the V-n diagram of a commercial aircraft. (5) 
    

Q6 a) 
Show that for steep angles of climbθ, 

3
2

0

(1 tan ) cosP
P

   , where P is thrust 

power used for climb and Po is the power needed for steady level flight at 
identical incidence and altitude.  

(10) 

 b) Discuss the factors affecting the endurance of a Propeller-driven airplane. (5) 
    

Q7 a) A twin jet airplane has following characteristics: 
Wing area = 47m2, aspect ratio = 6.5, Oswald efficiency factor = 0.87, weight = 
103,047N, parasitic drag coefficient =0.032, Engine static thrust (each at sea 
level) = 40.298N, specific fuel consumption = 1.0N of fuel per Newton of thrust 
per hour, fuel capacity = 1900 gallons, and the max. gross weight = 136960N. 
Calculate the range and endurance at a standard altitude of 8 km.   
 

(10) 
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 b) Derive the Brequette Range formula for Jet-Propelled airplanes. (5) 
    

Q8 a) Are the terms take-off run and take-off distance, same? Explain with sketches 
and plots. Discuss the development of the forces in the 
process of take-off. 

(10) 

 b) What are the ways and means to reduce take-off distances of propeller 
powered airplanes? 

(5) 

    
Q9 a) An aircraft is in steady level flight at sea level at speed of 100 m/s. The pilot 

causes his aircraft to enter a horizontal, correctly banked circle of l100 m 
radius keeping the identical angle of incidence. The engine thrust is altered as 
necessary. Then the pilot brings the aircraft out of the turn without altering the 
angle of incidence and thrust and allows it to climb. Estimate the rate of climb, 
if at that incidence, the L/D ratio is 8. 

(10) 

 b) An airscrew is needed to produce a thrust of 4000N at a flight speed of 120 
m/s at sea level. If the diameter is 2.5 m, estimate the minimum power which 
must be supplied based on Froude’s Momentum theory of Propulsion. 

(5) 
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