
Registration no: 

Total Number of Pages: 02 B.Tech. 
 PCAE4304 

5th Semester Back Examination 2017-18 
Aircraft Performance 

BRANCH: AERO 
Time: 3 Hours 
Max Marks: 70 
Q.CODE: B195 

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

  
Q1  Answer the following questions: (2 x 10) 

 a) Write about controllable Propeller.  
 b) Describe the significance of IAS, EAS and TAS.  
 c) Explain the various types of drag encounter in aircraft.  
 d) Draw a drag polar for a subsonic aircraft and explain about zero lift drag.  
 e) What is the stall velocity of aircraft? Explain.  
 f) Sketch the hodograph diagram for upward flight.  
 g) Define the shallow and steep angle of climb.  
 h) Derive the term specific air range.  
 i) How load factor is related to the bank angle?Explain.  
 j) Why are propeller blades have a geometric twist from root to tip?  
    

Q2 a) What is an activity factor? Explain the significance of activity factor in propeller 
design. 

(5) 

 b) Derive drag polar equation for total airplane and plot the curve. (5) 
    

Q3 a) An aircraft in level and unaccelerated flight with a velocity of V = 300m/s 
requires a power of 9x106W. If the aircraft weighs 1.5x105N, find out the lift-to-
drag ratio L/D. 

(5) 

 b) An aircraft is cruising at an altitude of 9km. The free-stream static pressure 
and density at this altitude are 3.08x104N/m2 and 0.467kg/m3 respectively. A 
Pitot tube mounted on the wing senses a pressure of 3.31x104N/m2. Ignoring 
compressibility effects, determine the cruising speed of the aircraft. 

(5) 

    
Q4 a) An aircraft with a mass of 5000 kg takes off from sea level with a forward 

speed of 50 m/s and starts to climb with a climb angle of 150. Determine the 
rate of climb and excess thrust available at the start of the climb respectively. 
(assume g = 9.81m/s2)  

(5) 

 b) Derive the range equation of a propeller driven aircraft. (5) 
    

Q5 a) Derive the Brequette Range formula for jet propelled aircraft. (5) 
 b) Discuss in detail V-n diagram considering gust  load also. (5) 
    

Q6 a) Define take off distance and derive a suitable formula for deriving the same. (5) 
 b) A glider having a mass of 500 kg is taken to an altitude of 1000 m with a jeep 

moving on ground at 54 kmph. Upon reaching the required altitude in 50 s, the 
glider is released and starts its descent. Determine the range and endurance 
of the glider for a constant lift-to-drag ratio of 15.  

(5) 
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Q7  Sketch and explain every incidence of ground run distance of a commercial 
aircraft. 

(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Froude momentum theory.  
 b) Effect of Mach number on drag polar  
 c) High lift devices.  
 d) Constraints on load factor  
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