Register Number: ..............ccoeveni
B.E., DEGREE EXAMINATIONS: MAY/JUNE 2013
Sixth Semester
AERONAUTICAL ENGINEERING
AER115 : Flight Dynamics

Time: ThreeHours Maximum Marks: 100
Answer all the Questions:-
PART A (10x 1 =10 Marks)

1. is the outer fringe of the earth’s &jphere, where very few molecules are found in

this region and this region gradually merges ihtoihterplanetary space.

a) Stratosphere b) Mesosphere
c) Exosphere d) lonosphere
2. is a type of lift dependant drag.
a) Skin Friction Drag b) Pressure Drag
c) Profile Drag d) Induced Drag
3. The altitude at which the (R/gak equals to zero is called
a) Absolute ceiling b) Service ceiling
c) Normal ceiling d) Adverse ceiling

4. Power produced by the piston engine propellerslanoted by

a) Metric Horse Power b) Thrust Horse Power
c) Drag Horse Power d) Shaft Horse Power
5. The recovery of an airplane from a dive or deis called a maneuver.
a) Pull out b) Pull down
c) Pushin d) Push out
6. is one of the device used to incrimeskft co-efficient during take-off flight
a) Spoilers b) Trimtab
c) Flaps d) Rudder
7. For longitudinal static stability, the position@fy. must be always
a) Forward of neutral point b) Behind of neutral point
c) Atthe nose of airplane d) At the tail of airplane

8. The stability in pitching is called as
a) Lateral stability b) Directional stability
c) Longitudinal stability d) Neutral stability
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

Dorsal fin is to make aircraft

a) Laterally stable b) Laterally unstable

c) Laterally stable and directionally stable d) tdrally unstable and directionally stable
is the requirement for static tivaal stability

a) Gp>0 b) Gp<O

c) Gy=0 d Gs#0

PART B (10x 2 =20 Marks)

Define Geometric and Geo-potential altitudes.

What is meant by drag polar? Give its equation.

What are the conditions for minimum drag andimum power required of an airplane?

Define Gliding. Write down its thrust equation.

Briefly explain the operations in landing Phase.

What is the importance of maneuver point in V-rgdien?

Why the airplane is considered as a dynamiesys six degrees of freedom? Discuss.

Define neutral point and static margin.
What is meant by Dihedral effect?

Define power of lateral or aileron control.

a)

b)

PART C (5x 14 =70 Marks)

() Explain drag polar of vehicles from low speed tghhspeeds. (7)

(i) Explain the International Standard Atmosphere (I8AJ its significance with the (7)

use of the atmosphere structure sketch.
(OR)

Define skin friction drag and pressure dragmPare the drags over an airfoil
and a circular cylinder. Make use of flow pattetosillustrate the effect of
Reynolds number in these cases.

Discuss in detail about the importancecgr available and maximum velocity
(Vmax Of Turbo jet and propeller driven aircrafts wéppropriate sketch.
(OR)

b) (i) Obtain the condition for maximum endurawnta jet driven airplane (5)
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23.

24.

25.

b)

b)

a)

b)

(i) A jet airplane has its maximum all up weight35,000N and gross wing area dP)

(i)
(ii)

300 nf.The drag polar is given byg& 0.015+0.05 ¢ The weight fraction of
usable fuel is 34% for a long range version. Th€ $F the jet engine is 0.07
Kg/N-hr. Determine the maximum range and endurdocthis airplane.

Estimate the total take off and landingadlises for an aircraft and explain the
methods to reduce the landing distance.

(OR)
How does true airspeed differ from equivalk@mpeed? Show the importance of
equivalent airspeed for V-n Plot. Explain the corpeints for their significance
and importance in the aerodynamic/structural caraitbns during the life cycle

of an airplane.

Explain in detail about the Wing contributito Pitching stability with neat
sketch and derive the necessary equations?

(OR)
Derive the equations of motion of an airplas@nstrained to the plane of
symmetry at constant speed and also derive theadtesistic equation of an
airplane dynamics. Discuss the solutions.

Discuss in detail the contribution of various comets of the airplane on static  (7)
directional stability

Explain the effect of dihedral on static lateralslity with neat sketch. (7)
(OR)
Derive the expression for the pedal force tlog rudder of an airplane as a

function of hinge moment coefficients.
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