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DEPARTMENT OF AERONAUTICAL ENGINEERING
AE8501-Flight Dynamics PART –B
UNIT -1
1. Discuss in detail various types of drag in an airplane and methods of minimizing the drag.
2. Derive condition for minimum thrust and power required in straight and level flight (April/May2019)
3. Derive expression for the equation of motion of a rigid airplane (Nov/Dec 2018)
4. With suitable plots explain the variation of thrust and SFC with velocity and altitude for airbreathing engines (Nov/Dec 2018)
5. For an aircraft in straight and level flight. Show that P/Pmin = (3+n4)/4n Where P is power of aircraft(April/May 2017)
6. Describe different types of drag and their estimation with suitable sketch (April/May 2018)
7. Considering a steady flight determine the expression for drag polar and thrust required.
8. Mention the condition for minimum power required for a flight. What are its implications ofit?
9. Derive the condition for minimum drag and power required in straight and level flight.
10. Explain how thrust and power varies with change in velocity and
altitude.
UNIT -2
1. Derive Breguet range equation for a jet engine aircraft and discuss its implications (April/May 2019)
2. Explain with a neat sketch V-n diagram with gust load (Nov/Dec 2018)
3. Derive an expression for the landing ground run and discuss its implication. Also obtain and expressionfor flare distance(April/May 2017)

4. Derive expression for endurance and range for a jet engine(April/May 2018)
5. What is turning performance and minimum radius of turn? Deduce an expression for turningperformance and minimum radius of turn.(April/May 2018)
6. Derive an expression for maximum rate of climb of a propeller airplane and discuss the parametersinfluencing the same.(Nov/Dec 2018)
7. What are pull- up and pull- down maneuvers?(Nov/Dec 2018)
8. Discuss various stability derivatives relevant to longitudinal stability.
9. What are the effects caused during pull up and pull down maneuvers.
10. Derive the various stability derivatives relevant to lateral dynamics.

UNIT -3
1. Derive expression for wing contribution for static longitudinal stability. Also offer your comment on thisexpression(April/May 2017)
2. How does the aft position of the tail affect the stability of the aircraft? Support your theory withappropriate derivation(April/May 2019)
3. What is the need of aerodynamic balancing? Discuss any four methods (Nov/Dec 2018
4. Derive the elevator hinge moment to determine the static margin for an aircraft (April/May 2019)
5. Derive an expression for stick free and stick fixed neutral point	(April/May 2017)
6. What are static and dynamic stability? Indicate inherently stable and marginal stable aircraft with suitableschematic
7. What are stick free and stick fixed stability
8. Obtain expression for stick free neutral point and stick force
9. Discuss the power effects on static longitudinal stability for both jet and propeller airplane (Nov/Dec 2018)
10. Derive an expression for elevator angle required to trim the airplane at a particular angle ofattack(Nov/Dec 2018)

UNIT -4
1. Describe Dihedral effect and aileron reversal.
2. Discuss about adverse yaw and crosswind landings
3. Write short notes on :
i. One Engine Inoperative condition
ii. Spin recovery
4. Write short notes on : Rudder locks and Dutch roll approximation

5. Discuss about Slip stream rotation of nose mounted propellers
6. Write short notes on:
i. Autorotation
ii. Dutch roll
iii. Spiral divergence
7. What are the various requirement of rudder?
8. Explain
i. Rudder lock and Dorsal fin.
ii. Rudder fixed directional static stability.
9. Determine the neutral point during flight test
10. Difference between frise aileron and differential aileron
11. Explain in detail about routh discriminant
12. An airplane W/s = 3000 N/m2, V = 450 kmph flying at 6 km attitude has the characteristic equation in longitudinal mode of the form (λ2 + λ + 6) (3 λ 2 + λ + 1) = 0. Find the period and time to dump and comment whether oscillation can be ignored.
13. Rudder requirement in directional control.

UNIT -5
1. Quantitatively explain the condition of different components of aircraft towards directional stability andexplain directional control(April/May 2019)
2. Briefly explain Aileron reversal, One engine inoperative condition and Rudder lock (April/May 2019)
3. Discuss the contribution of various components of lateral stability(April/May2017)
4. Effect of following to directional stability (i) Wing, (ii) engine power, (iii) vertical fin (April/May 2017)
5. Brief on lateral control of aircraft
6. Deduce expression for directional stability due to wing sweep and rudder control (April/May 2018)
7. Describe about coupling and rolling moments in aircraft
8. What is weather cocking effect? Mention its characteristics	(April/May 2018)
9. Discuss with suitable example the coupling between rolling and yawing moment 10.Explain requirements of Rudder in detail and Auto pilot system design in detail
(Nov/Dec 2018)
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