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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) Define compound helicopter.  
 b) Differentiate between Gyrodyne and Helicopter.  
 c) Name the four elements which remain constant when a helicopter hovers.   
 d) Why helicopter blades should be twisted and tapered?  
 e) What is autorotation?  
 f) What is “Weighting Curve?”  
 g) What is Drag Bucket problem  
 h) What is the significance of “mean effective induced velocity?”  
 i) Explain the condition of TRIM.  
 j) How NACA measured the static stability of the helicopter?  
    

Q2 a) With neat diagrams point out the required forces direction and rotor plane of 
rotation for 
all possible flights of a helicopter. 

(5) 

 b) Explain the features of the fully articulated rotor system, semi rigid rotor 
system and rigid rotor system. 

(5) 

    
Q3 a) Explain the procedure for solving the equations of motion of helicopter 

involving Drag to Lift ratio and Power to Lift ratio terms for estimating all non-
dimensional coefficients. 

(5) 

 b) Describe in detail about autorotation in forward flight of helicopter. (5) 
    

Q4 a) Describe the momentum theory of hover stating the assumption. How do you 
define the figure of merit? 

(5) 

 b) Discuss the feature of airflow through main rotor during hover climb and 
descent with help of diagram. 

(5) 

    

Q5 a) What are difference between hovering and vertical flight? Why are the rotor 
blade twisted about their longitudinal axis? 

(5) 

 b) Define the VTOL aircraft and STOL aircraft. Describe the combination of basic 
components of V/STOL configurations. 

(5) 

    
Q6 a) Explain the concept of Dynamic Stability of helicopter in hovering considering 

the factors with and without damping. 
(5) 

 b) Define static longitudinal stability of a helicopter and discuss the conditions of 
stability for speed stability and angle of attack stability. 
 
 
 
 

(5) 
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Q7  A 907.2 kg helicopter is powered by a 9.144 m diameter rotor. When the 
helicopter is landing it descends at a uniform rate under sea level conditions, 
and the induced velocity is ⅓the rate of descent of the helicopter. Compute 
the velocity at which the helicopter is descending. 

(10) 

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

 a) Total Equivalent Drag Force  

 b) Critical Decision Point and Landing Decision Point  

 c) Hover ceiling  

 d) Double and Half Amplitude  
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