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SECTION A (4x5=20 Marks) 

S. No.  Marks CO 

Q 1 Compare longitudinal and directional Stability conditions of Airplane. 

 
4 CO1 

Q 2 How Set-back-hinge Aerodynamic Balancing methods of airplane’s control surfaces 

works?  

 
4 CO2 

Q 3 Compare stick fixed and stick free Neutral Points of airplane 

 
4 CO3 

Q 4 How Rudder design requirements meets asymmetric power condition of aircraft? 
4 CO4 

Q 5 Describe Phugoid (Long Period)  longitudinal motions of Airplane.  

 
4 CO5 

SECTION B (10x4=40 Marks) 

Q6 Derive the expression for stick force variation with flight speed. Comment on effect 

of TAB deflection with help of required graph. 

 

10 CO1 

Q7 Show that 

 

10 CO2 

Q8 Examine maneuver neutral point of aircraft in pull-up Maneuver. 

 
10 CO3 

Q9 Derive short period and long period characteristics equations from give longitudinal 

perturbation equation of airplane. Estimate short period and long period characteristic of 

given aircraft data: (wing Area 500 m2, Span 50 m , chord 10 m) 

10 CO5 



 
 

SECTION-C (20x2=40 Marks) 

Q 10 An Aircraft has a wing loading of 2500N/m2, a wing span of 20 m, a maximum lift   

coefficient of  1.75, and vertical tail lift slope of 0.082/deg. ( Cnβ )fix = 0.015/deg, 

vertical tail volume ratio is 0.2 and the coefficient k=0.90. Assuming that one degree 

of rudder deflection changes the vertical tail slip by 0.3 degree and the maximum 

rudder deflection is restricted to + 25 deg to -25 deg. Determine the maximum 

crosswind speed that can be permitted for take-off at sea level. Assume the unstick 

velocity is 1.2 times the stall velocity airplane 
 

20  CO4 

Q 11  

A) If  Airplane elevator  is left to float, then show that the tail lift curve is modified 

as  

𝑪𝑳𝜶𝒕
′ = 𝑪𝑳𝜶𝒕 (𝟏 −

𝑪𝑳𝜹𝒆𝑪𝒉𝜶𝒕
𝑪𝑳𝜶𝒕𝑪𝒉𝜹𝒆

)  

B) Describe the in-flight Neural Point measurement Method. Derive the relevant 

expression and graphs for I\in-Flight Neutral Pint measurement of airplane.  

OR 

B) An aircraft has the following data:  

xcg/c = 0.3, x ac/c = 0.24, C L.w = 0.010(α0 + 2.5),           CLmax = 1.2, Cmac,w =0.06, ε=0.3α, Cmf 

= 0.05 + O.1CL, CLα =0.08/deg,  ηt = 0.9,     VH = 0.6, iw = 0, it = 2deg,  Chα = -0.002/deg, 

Chδe. = -0.003/deg,  and  τ = 0.20. 

Determine the angle of attack in steady level flight if the elevator is locked in neutral 

position, 2) the permissible most forward position of the center of gravity  if the maximum 

up elevator deflection is limited to 30 deg, and  3) stick-free neutral  point and stick-free 

margin. 

  

20 CO2 
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