
 

 

AOT 205 MECHANICS OF FLIGHT AND AIRCRAFT 
BASICS 

CATEGORY L T P CREDIT 
PCC 3 1 0 4 

 

Preamble: Basic aim of this course is to understand the foundation of flight, aircraft structures, 
material aircraft propulsion and to develop an understanding the performance of airplanes under 
various operating conditions and the static and dynamic response of aircraft for both voluntary and 
involuntary changes in flight conditions. 
 

Prerequisite: Engineering Mechanics 

Course Outcomes:  After the completion of the course the student will be able to 

CO 1 Explain structure of the atmosphere and basic concepts of airfoil 
CO 2 Explain aircraft structures and aircraft propulsion systems 
CO 3 Derive and discuss about the drag, power and thrust characteristics 
CO 4 Analyse the performance of aircraft under various flight conditions such as take-off, cruise, 

landing, climbing, gliding, turning and other manoeuvres. 
CO 5 Evaluate static and dynamic response of aircraft for both voluntary and involuntary changes 

in flight conditions 
 

Mapping of course outcomes with program outcomes 

               PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 
10 

PO 
11 

PO 
12 

CO 1 3 3 1 - - - - - - - - - 
CO 2 3 3 1 - - - - - - - - - 
CO 3 3 3 1 - - - - - - - - - 
CO 4 3 3 1 - - - - - - - - - 
CO 5 3 3 1 - - - - - - - - - 
Assessment Pattern 

Bloom’s Category Continuous Assessment Tests End Semester Examination 
1 2 

Remember 10 10 10 
Understand 10 10 20 
Apply 30 30 70 
Analyse    
Evaluate    
Create    
 

Mark distribution 

Total Marks CIE ESE ESE Duration 

150 50 100 3 hours 
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Continuous Internal Evaluation Pattern:  

Attendance     : 10 marks 
Continuous Assessment Test (2 numbers) : 25 marks 
Assignment/Quiz/Course project  : 15 marks 
 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A contain 10 
questions with 2 questions from each module, having 3 marks for each question. Students should 
answer all questions. Part B contains 2 questions from each module of which student should answer 
any one. Each question can have maximum 2 sub-divisions and carry 14 marks.  
 
Course Level Assessment Questions 

Course Outcome 1 (CO1): Ability to understand atmosphere structure and basic concepts of 

airfoil 

1. With the help of neat diagram explain properties of atmosphere structure 

2. Define basic concepts of aerodynamic forces on aircraft 

3. Definition of basic airfoil characteristics 

Course Outcome 2 (CO2) : Analyse aircraft structures and aircraft propulsion systems 

1. Explain various wing and fuselage structures with neat diagrams 

2. Define wing and landing gear configurations with neat sketches 

3. Discuss various propulsion devices with aid of neat diagrams 

  Course Outcome 3(CO3): Derive and discuss about the drag, power and thrust characteristics 
 
 1. Explain various types of drags and drag reduction methods 

 2. Derive and discuss power required and power available with neat curve 

 3. Derive and discuss thrust required and thrust available with neat curve  

Course Outcome 4 (CO4): Ability to analyse the performance of aircraft under various flight 

conditions such as take-off, cruise, landing, climbing, gliding, turning and other manoeuvres. 

 

1. Derive and explain conditions for minimum drag and minimum power required 

2. Explain and obtain an expression for both Range and Endurance 

3. Explain and obtain an expression for both take off and landing performance of an aircraft 
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Course Outcome 5 (CO5): Evaluate static and dynamic response of aircraft for both voluntary 
and involuntary changes in flight conditions 
 

1. Discuss and derive contribution of wing and fuselage in stability 

2. Explain and derive aircraft equations of motion 

3. Describe in detail about Dutch roll, spiral and directional divergence, autorotation and spin 
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Model Question Paper 

QP CODE:  

                                                                                                                                  Reg No .:_______________  

   Name :_________________ 

APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY FIRST SEMESTER B.TECH DEGREE EXAMINATION, 
MONTH & YEAR 

MECHANICS OF FLIGHT AND AIRCRAFT BASICS 

Course Code: AOT 205 

Max. Marks: 100                                                                                                                       Duration: 3 hours 

PART A 

(Answer all questions; each question carries 3 marks) 

1. Define ‘The Standard Atmosphere’. 

2. Explain each term of NACA 5-digit airfoil with an example 

3. State the uses of stringers and longerons 

4. Define the working principle of Gyroscope 

5. Differentiate between TAS,EAS and IAS.  

6. Depict the curve which gives the effect of altitude on thrust and power 

7. Differentiate between Dihedral and anhedral 

8. Explain the role of sideslip in longitudinal stability 

9. What are the characteristic modes of stick fixed longitudinal motion of aircraft? 

10. Explain snaking mode 

PART B 

(Answer one full question from each module, each question carries 14 marks) 

Module -1 

11. (i) Derive an expression of variation of pressure in the stratosphere region (8 marks) 

             (ii) With neat sketch briefly explain about aero foil nomenclature for different types of 

aerofoil?                                                                                                                       (6 marks) 
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Module -2 

12. (i) Differentiate between monocoque and semi monocoque with neat sketches  (6 marks) 

(ii) With the aid of neat sketch explain the working of Altimeter (8 marks) 

13. (i) Explain Autopilot System with neat diagram (6 marks) 

(ii) Briefly explain any 4 kinds of flight vehicles with sketches (8 marks) 

                 Module -3 

14. (i)  Find out the total drag of an airplane flying level at a speed at 320 km/hr for which the 
total drag coefficient is given by 0.0293+0.0398 CL

2 . Also given that the wing area is 12.5m2 
and weight of the airplane is 200kg (10 marks) 

(ii) Explain any four methods of drag reduction in airplane. (4 marks) 

15. (i ) Derive and explain power available and power required.(7 marks) 

16. (ii) An aircraft weighing 25 KN has a wing area of 100m2 and its drag coefficient is 
CD=0.016+0.04 CL

2.Calculate the minimum thrust required for straight and level flight and 
the corresponding true airspeed at sea level at 10 Km.           (7 marks) 

Module -4 

17. (i) Derive the Breguet’s Range equation                                                                       (6 marks) 

(ii) An airplane weighing 1,58,000 N has a wing plan form area of 90m2.Its drag polar is of 
the form CD=0.015+0.08CL

2.During cruise at an altitude of 3km its engine suddenly fails and 
it is forced to decent down in a powerless glide. Calculate the minimum glide angle and the 
maximum range over the ground                                                                      (8 marks) 

18. (i) Derive take off performance equations with neat sketch                                          (8 marks) 

(ii) Explain Static longitudinal stability.                                                                       (6 marks) 

Module -5 

19. A wing body model is tested in a subsonic wind tunnel. αL=0 = -1.50, at α = 50, CL is 0.52. At 
α = 10 and 7.880 CMcg are -0.01 and 0.05 respectively. The c.g location is 0.35c. iw = 0 and tail 
volume ratio is 0.34. The  tail  setting    is 2.70 and the tail lift curve slope is 0.1 per degree. 
α0 = 0 and d =  0.35. At α = 80, calculated CMcg for the aircraft. Also find  the neutral point 
location and also  static margin.                                                             (14marks) 

20. (a) Explain the following Phenomenon 

       (i).Dutch Roll 

       (ii).Spiral instability 

      (iii).Spin               (6 marks) 

            (b) Write short notes on 

                      (i) Stability derivatives in longitudinal dynamic stability 

                    (ii).Stability quartic                                                                           (8 marks) 
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        Syllabus 

 

Module 1 
Physical properties and structure of the atmosphere, temperature, pressure and altitude 
relationships, Basic concepts:  lift, drag , moment (basic derivations), aerofoils, mach number, 
manoeuvres  
 
Classification of NACA Aerofoils, aspect ratio, wing loading, centre of pressure and aerodynamic 
centre - aerofoil characteristics- lift, drag curves. Primary and Secondary control surfaces-functions. 
Shape and dimension of aero foil Aspect ratio of its effects. Mean aerodynamic chord and airflow 
control devices. 
 
Module 2 
General types of construction, Truss, monocoque & semi-monocoque. Typical wing structure. 
Different types of flight vehicles, classifications. Wing and Landing gear configurations.  
 Basic instruments for flying (Altimeter,Tachometer,Gyroscope,Airspeed Indicator,Pitot-Static 
System, Mach Meters)– typical systems for control actuation (Digital fly by wire systems, Auto pilot 
system) 
 
Module 3 

Measurement of speed &  Mach number True, Indicated and Equivalent air speed, Streamlined and 
bluff bodies. Various Types of drag in airplanes, drag polar curve. Methods  of  drag reduction  of 
airplanes. 
Straight and level flight, thrust required and available. Power required and available, Effect of 
altitude on thrust  and power.  

Module 4 

Conditions for minimum drag and minimum power required. Gliding and Climbing flight, Range and 
Endurance. Take off and landing performance, Turning performance, horizontal and vertical turn. 
Pull up and pull down, maximum turn rate, V-n diagram. Degrees of freedom of a system, static and 
dynamic stability, static longitudinal stability.  

Module 5 

Contribution of individual components, neutral point, static margin, Hinge moment, Elevator control 
effectiveness. Aircraft  equations of  motion, stability derivatives, stability quartic, Phugoid motion. 
Yaw and side slip, Dihedral effect, contribution of various components, lateral control, aileron 
control power, strip theory. Aileron reversal, weather cock stability, directional control, rudder 
requirements, dorsal fin, Dutch roll, spiral and directional divergence, autorotation and spin 
(descriptive) 

 

Text Books 

 Perkins, C.D., and Hage, R.E., “Airplane Performance stability and Control”, John Wiley & 
Son:, Inc, NY, 1988. 
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 John D.Anderson, Jr.,”Aircraft Performance and Design”, McGraw-Hill Education, 2017.  
 Nelson, R.C. “Flight Stability and Automatic Control”, McGraw-Hill Book Co., 2004. 

 

Reference Books 

 Etkin, B., “Dynamics of Flight Stability and Control”, Edn. 2, John Wiley, NY, 1982. 
 Babister, A.W., “Aircraft Dynamic Stability and Response”, Pergamon Press, Oxford, 1980. 
 Dommasch, D.O., Sherby, S.S., and Connolly, T.F., “Aeroplane Aero dynamics”, Third 

Edition, Issac Pitman, London, 1981. 
 Mc Cornick B. W, “Aerodynamics, Aeronautics and Flight Mechanics”, John Wiley, NY, 

1995 
 

Course Contents and Lecture Schedule  
 
No Topic No. of Lectures 
1                                                  Module 1    7 
1.1 Physical properties and structure of the atmosphere, temperature, 

pressure and altitude relationships 
 

2 

1.2 Basic concepts:  lift, drag , moment (basic derivations), aerofoils, mach 
number, manoeuvres.  

1 

1.3 Classification of NACA Aerofoils, aspect ratio, wing loading, centre of 
pressure and aerodynamic centre - aerofoil characteristics- lift, drag 
curves 

2 

1.4 Primary and Secondary control surfaces-functions. 
Shape and dimension of aero foil. 

1 

1.5 Aspect ratio of its effects ,Mean aerodynamic chord and airflow control 
devices. 
 

1 

2                                                  Module 2                                                                    10 
2.1 General types of fuselage construction, Truss, monocoque & semi-

monocoque 
1 

2.2 Typical wing structure 1 

2.3 Different types of flight vehicles, classifications 2 

2.4 Wing and Landing gear configurations 2 

2.5 Basic instruments for flying (Altimeter,Tachometer,Gyroscope,Airspeed 
Indicator,Pitot-Static Sysytem,Mach Meters) 

2 

2.6 typical systems for control actuation (Digital fly by wire systems, Auto 
pilot system) 

2 

3                                                   Module 3                                                                   8 
3.1 Measurement of speed& Mach number True, Indicated and Equivalent 

air speed, Streamlined and bluff bodies 
2 

3.2 Various Types of drag in airplanes, drag polar curve,Methods of drag 2 
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reduction of airplanes. 
 

3.3 Straight and level flight, thrust required and available 2 

3.4 Power required and available, Effect of altitude on thrust and power.  2 

4                                                     Module 4                                                                 10 
4.1 Conditions for minimum drag and minimum power required 2 

4.2 Gliding and Climbing flight, Range and Endurance 2 

4.3 Take-off and landing performance, Turning performance, horizontal and 
vertical turn 

2 

4.4 Pull up and pull down, maximum turn rate 1 
4.5 V-n diagram 1 

4.6 Degrees of freedom of a system, static and dynamic stability, static 
longitudinal stability.  

2 

5  Module 5 10 
5.1 Contribution of individual components 2 

5.2 neutral point, static margin, Hinge moment, Elevator control 
effectiveness. Aircraft equations of motion, stability derivatives, 
stability quartic, Phugoid motion 

3 

5.3 Dihedral effect, contribution of various components, lateral control, 
aileron control power, strip theory 

2 

5.4 Aileron reversal, weather cock stability, directional control, rudder 
requirements, dorsal fin,Dutch roll, spiral and directional divergence, 
autorotation and spin(descriptive) 

3 
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