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B.I./B. Tech. DEGREE EXAMINATION, APRIL/MAY 2008.

Fifth Semester

Aeronautical Engineering
AE 1301 — FLIGHT DYNAMICS

(Regulation 2004)

Time : Three hours Maximum ; 100 marks

Answer ALL questions.

PART A — (10 x 2 =20 marks)_

1. What is the importance of International Standard Atmosphere?

2. Why SFC varies with velocity and altitudes?

3. Whet is the condition for minimum rate of sink and shallowest angle for
powerless gliding flight?

4. What is meant by coordinated turn?

5. OState two basic requirements of aircraft control system.

6.  Define neutral point and brieﬂ}r' explain its significance ir: aircraft stability.
7. Graphjcallgr represent the crii;eri-lt}n for directional static stability.

8.  State two basip requirements of the rudder.

9. What is the effect of freeing the stick?

10. What is ‘autorotation’?




11.

12.

13.

{a)

(b)

(a)

(b)

{(a)

{b)

Sm =g T on FE

PART B — (5 x 16 = 8¢ marks)
(1) IDi’scuss different types of drag acting on the airplane. (8)
(1)  Explain drag polars of vehicles from low speed to high speed. (8)
Or
(1} Derive condition for winimum thrust and power required in
straight and level flight. " - (10)
(i) Draw and explain power available and power required curves for
both propeller and jet airplanes. | (6)
An airplane weighs 1,58,000 N and has » wing planform area of 90 2.
its drag polar is of ilie lormn Cp =0.015 +0.08 cm®. During cruise at an
altitude of 3Km (o= 0.179 Kg/m?) its engine suddenly fails and it 1S
torced to descend down in a powerless glide. Calculate
(1) | the minimum glide path angle
(11} the maximum range covered over the ground
(i) the equilibrium glide velocity st that altitude corresponding to
minimum glide angle. (16)
Or
Explain with sketches, puyll 1p and push over maneuvers of flight and
derive the expressions for turn rate and turn radius. (16)
Write shdrt notes on :
(1) Effects of fuselage and nicelle on static longitudinal stability. (8}
(ii)  Discuss power effects on longitudinal stability of a jet alrcraft.  (8)
Or
Explain:
(i) Elevator control power (5)
(11) Sti:ck foree gradient (5)
e |
(iii) Free elevator factor. (6)
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14.

(b)

(a)

(b)

(1)  Iscuss dihedral effect.

(11} Explain coupling between rolling and yawing.

(ii1) Discuss Rudder lock.

Or
Explain the following :

(1)  Aileron reversal.
(11}  Adverse yaw

(111} One engine inoperative condition.

Write short notes on :

(1) Ph ugoid moetion

(1i) Spiral and directional divergence.
(1) Routh’s discriminant.

Or

Explain Ducth roll, auto rotation and apin.

(5)
{3)
(6)

(5)
(6)
(3)

(16}
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B.L/BTech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2007.
Fifth Semester -
Aeronautical Engieering
AR 1301 — FLIGHT I YNAMICS
(Regulation 2004)
Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Distinguish between troposphere and stratosphere.

L5

What i1s parasite drag?

3. Define Range and Endurance.
4. How load {actor is related to Bank angle?
5 State two basic requirements of aircraft control surface.

G. Iiistinguish between stability and contrellability.
7. What is the need for aerodynamic balancing?
3

8. What is meant by weather cocking effect?

9. Define Aileron control power.

10.  Explain the term stability derivative.



PART B — (5 x 16 = 80 marks)

I (a) (i Show that eclevator angle for trim s gven by
' Cm G +Cm C -
S L, , L,nmw? | (5)
C, Cr -C,.Cp, |

(i)  Discuss briefly the effect of compress bility and highly swept back
wing on longitudinal stability. (5)

‘i) Discuss the advantages and  disadvantages of CANARD

f_‘.onﬂgur'ati{}n. (6)

Or
by (i) Derve an exXpresslon for the free elevator factor. (5)
i) Write short notes on stick force gradients. (5)

(iii) Discuss briefly how neutral point and maneuver point are
determined from flight test. (6)

12. {a) Write short notes on:

¥

(i) Rudder lock and dorsal {in. (8)
(i) One engine inoperative condition. (8)
Or ’

(b) (i) Discuss the pnmary requircments of the rudder. (8)

(ii) Based on strip theory derive an expression for Aileron control
power. (8}

13. (a) Describe how the lateral stability coefficients can be estimated.

Or
(b)  Write sﬁuit notes on :
() Spin and autorotation. (8)
(i1) Spir;—sl divergence and Dutch Roll. (8)

2 R 3016



i (al

()

Discuss various types of drag in an airplane and methods of minimising
the drag.

Or

Perive the Brequetfe Range formula for a jet propelled airplane and
discuss 1ts implications,

Show that for a propeller driven airplane the maximum rate of climb 1s -

enbe BY P2 [ K (WY® 1185
S S ) (L/D)y.,

W p YC,

where 7 = propeller efficiency

P =,Break Horse power.

Also discuss its implications.
Or

In straight and level flight show that the velocity corresponding to
mimmum power required is 0.76 times the velocity corresponding ta
minimum thrust required.

R —
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B.E./B.Tech. DEGREE EXAMINATION, MAY/JUNE 2007.

Fifth Semester
Aeronautical Engineering

AK 1301 — FLIGHT DYNAMICS

(Regulation 2004.)

Time : Three hours * | Maximum : 100 marks

o

10.

11.

Answer ALL questions.
PART A ~—— (10 % 2 = 20 marks)

Define skin fric':tion drag and pressure dr aé.

What is ISA?

What are the conditions required for maximum dfag and minimum power?
Explain tl_ﬁe signiﬁcaxllpe of load fa_ci_:tar’

What is n;e%.nt by ‘degree of freedom’ and how much required for ﬁii‘plane?
State two conditions for static longitudinal stability and indicate them with a
plot. | AR
Why do an airplane requires vErticﬁl'téﬂ? |
Define angle of yaw and angle of sideslip.

What is porpoising oécillation?

Explain ‘snaking mode’.

PART B — (5 x 16 = 80 marks)

(a) (1) Derive an expression for variation of pressure in the

‘STRATOSPHERE’ region. ' (8)
(11)  Obtain the values of pressure, density and temperature at 5 km in
[SA. (8)

Or



13,

14,

(k)

(a)

(b)

(a)

()

(a)

(1)

- Derive the expression for wing contribution to static longitudinal -

(1)
(11)

o

Gi)

. Derive the expression for drag polar and explain it with a neat plot.

(&)

Draw the power required and power available curve for a jet engine
and piston engine and state your observations. (10)

Denive the two equations given below and represent it graphically

B

2

B

D=AV? + ;PzAV3+-{}-.

An aircraft weighing 25 kN has a wing area of 80 m? and its drag

- coefficient is Cp =0.016 +0.04 C;, calculate the minimum thrust

j ~ required for straight and level flight, and the corresponding true air
speed at sea level and at 10 km (Vo = 0.58). Calculate also the

- minimum power required and the corresponding true air speeds at

@A)

(i) .

the above conditions.

Or
Explain the significance of V-1 diagram.

Obtain the expression for turn radius and turn rate for pull up and

‘pushover maneuver.

(11)

(1)
(ii)
(iii)
(1)
(11)

stability and offer your comments on this expression.

A wing body model is tested in a subsonic wind tunnel. The Lift is
found to be zero at a geometric angle of attack ¢ =-1.5°. At = 5°

the C; is measured as 0.52, the moment coefficient about the CG

are measured as --0.01 and 0.05 for ¢ =1" and 7.53° respectively

w

The C.G. 18 located at Oa5 C. Calculate the location of the
aerodynamic centre and the value Cw.

Or
What do you mean by stick fixed and stickfree longitudinal static
stability? ' (6)
Explain about stickforce gradients. (5)
What is aerodynamic balancing? Explain. (5)
Describe Dihedral effect and aileron reversal. (8)
Discuss about adverse yaw and crosswind landings. (8)

Or

2 C 3007
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(by  Write short notes on :

(i) One Engine lnopq:rati'vé condicion )
(ii) Spin recovery | (4)
(111) Rudder lock (4)
(iv) Slip stream rotation of nose mounted propellers (4)

(a) (1) “The statically stable airczaft may be dynamically stable or
unstable. Similarly dynamically stable aircraft may be statically -

stable or unstable”. Are both statement true? Justify. (6)
(ii) Discuss various stability derivatives relevant to lateral dynamics.
(10)
Or
{(b) Write short notes on :
(1)  Autorotation (G)l
(1)~ Dutch roll (5)
(1i1) Spiral divergence (5)
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125/B. Pech, DEGRER EXAMINATION, NOVEMBER/DECEMBER 2006,

Tl Three Fours

i (RVE

Lith Semestor o
Aeronautical Engincering
Al 1301 — FLIGHT DYNAMICS

(Hegulation 2004)

Maximum @ 100 mar]{&
Answer ALL qlhestions.

PART A — (10 x 2 = 20 marksg)

chis causes tnduced dyasg?

_ Fint the variation of*’;nwer available with flight speed for a propeller powered

" L .
cLrnling and iy

g =

0 L L P e
i, BN SNES SCIVICE an

cate the effeer of altitude on the curve.

d absolute cerling,

o Whal exe the conditions for maximum endurance of g Jet powered airplane?

U bLediue nevtral polnt,

5. What is the criterion for static longitudinal sftability?

V. YWhatis meant by dihedral effect?

i Liifcrentiate belween your and side slip angle.

L, Vicapnically represent o syseem which g statically stable but dynamnically

vrostable

HERLA

ES S : b
COUELE LS spirad oy

b=

)

cqualion ig

bbbl wergtng 2 50,000 N HOS @owing area of 80 1a% and its dy

' ‘--|f " Ll rr]
I..._}_I L.’L.Ilf..c.

.:: . _: _ "7 - o
22— {0 % 18 = B0 1w ks)

C15
Co o= 0.013 -+ 0.04 Cr. Cileddate the (3 minimum throgt

required and (i) mininngn power requrved for straight and level flight

R
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0 L) Write chort notes o
(1) Tateraational o anclord b nhore (3)
(qp) Various typus Gy driyr of an airplane. (3)
{'1 I
tyy o Write short nobes ol
(1) Ve-ndiagran. (8)
n T I e I T et £
(11)  hiccheds o rininize Aarpliii beis (&)
19 () Discuas briafly the ollowing °
(1) Aerodynamic halancing of conty ol surfaces (8)
(11) Dﬁ;turminutimi of neutral pomnt and rencuver point from flight
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