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Part – A (Answer all the questions) 

Q1.  Answer the following questions: multiple type or dash fill up type :  (2 x 10) 
 a) With suitable sketch, state three modes of stability.  
 b) What do you mean by six degrees of freedom? Explain.  
 c) What is the criterion for static longitudinal stability?  
 d) Define neutral point and its relationship with cg of aircraft.  
 e) What is control effectiveness?  
 f) Write about stability augmentation system.  
 g) State about auto rotation.  
 h) What is spiral divergence?  
 i) What is a fries aileron? Explain with sketches.  
 j) Describe Dutch Roll.  
    

Q2.  Answer the following questions: Short answer type : (2 x 10) 
 a) The downward inclination of the wings is known as ___________.  
 b) Yaw displacements also produce _________________________  
 c) Aileron reversal at high speeds is caused by ________________.  
 d) An airplane with a larger wing as compared to smaller wing will necessarily 

have  
a. More longitudinal static stability 
b. Less longitudinal static stability 
c. Same longitudinal static stability 
d. More longitudinal static stability for an aft tail airplane if aerodynamic 

center of the large wing is behind the center of gravity of the airplane.  

 

 e) If the vertical tail of an airplane is inverted and put below the horizontal tail, 

then the contribution to roll derivative, lC





, will be  

(a)Negative,      (b) positive,             (c) zero,                (d) imaginary. 

 

 f) Which of the following statements is true? 
a. Wing dihedral reduces roll stability while a low wing increases roll 

stability 
b. Wing dihedral increases roll stability while a low wing reduces roll 

stability 
c. Wing dihedral as well as low wing reduces roll stability 
d. Wing dihedral as well as low wing increases roll stability 

 

 g) In an aircraft, elevator control effectiveness determines 
a. Turn radius. 
b. Rate of climb. 
c. Forward-most location of the centre of gravity. 
d. Aft-most location of the centre of gravity. 
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 h) Consider an airplane with rectangular straight wing at dihedral angle 010  . 
Lift curve slope of wing airfoil section (constant over the whole span of the 
wing) is lc  5.4/rad. The roll stability derivative, lc  in per radian is 
__________ 

 

 i) An aircraft in level flight encounters a vertical gust, which excites the phugoid 
mode. The phugoid motion completes 10 cycles in 50 s and its amplitude 
reduces to half of its maximum value in 25 s. The eigenvalues of the phugoid 
mode are 
-0.05  0.02i, (b) -0.5  0.2i,(c) -0.028  1.26i,   (d) 0.028  1.26i. 

 

 j) The lateral-directional characteristic equation for an airplane gave the 
following set of roots:  

1 2 3,40.6, 0.002, 0.06 1.5, 1.j where j            
The damping ratio corresponding to the Dutch-roll mode will be 
 a)0.04,               b) 0.66               c) 0.35                d) 0.18 

 

    
  Part – B (Answer any four questions)  

Q3. a) Derive a generalized equation for longitudinal equilibrium and static stability of 
the airplane showing the contribution of each component.   

(10) 

 b) Explain about the elevator power. (5) 
    

Q4. a) A rectangular wing of aspect ratio 6 and area of 55.74m2. The wing section 
employed is an NACA-4412 airfoil with an aerodynamic centre at 0.24c and 

acmC  = - 0. 088. If the wing is balanced so that the c.g. lies on the wing chord 
but 0.15ahead of the a.c., calculate the lift coefficient for which the wing would 
be in equilibrium ( 0

cgmC  ). Is this lift coefficient useful? Is the equilibrium 
statically stable? Calculate the position of the c.g. for equilibrium at CL=0.4. Is 
this equilibrium statically stable? 

(10) 

 b) Write briefly about the hinge moment parameters. (5) 
    

Q5. a) With suitable sketches, explain the function of a rudder on various state of 
directional control.  

(10) 

 b) What are the lateral instabilities? Explain one of them. (5) 
    

Q6. a) What is the strip theory? Explain its application in low subsonic yawing 
moment. 

(10) 

 b) Write briefly about adverse yaw. (5) 
    

Q7. a) An aircraft is ready for takeoff when it is detected that a crosswind of 8m/s is 
blowing across the runway. Determine the rudder angle required to maintain a 
steady normal heading along the runway at unstick point using the following 
data. Wing loading (W/S) = 2500N/m2, span = 25m, wing area = 70m2, unstick 
velocity = 1.2 Vstall, maximum lift coefficient = 1.8, lift curve slope of the 
vertical tail = 0.08/deg, ( )n fixC   =0.012/deg, Vertical tail volume ratio = 0.25 

and  v  = 0.9. Assume that 10 of rudder deflection changes the vertical tail 
incidence by 0.40. 

(10) 

 b) Explain the methods used for aerodynamic balance of an airplane. (5) 
    

Q8. a) Derive the equation of motion of an aircraft in a state of control lock. (10) 
 b) Discus the effect of small disturbances in terms of protrusion forces. (5) 
    

Q9. a) What is Phugoid motion? Explain schematically the various mode of Phugoid 
oscillations. 

(10) 

 b) Describe the stability derivatives on longitudinal dynamic stability. (5) 
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