Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15SAE73
Time: 3 hrs
Module-1
1 Derive an expression for tail ¢ EM_J fﬂqf*“théﬁ"static longitudinal stability of an
tail “

L
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airplane and discuss the ﬂ@wnwash at the tail. ) (10 Marks)
Define stick fixed neutral point. Write down the e,xpressmn for stick fixed neutral point and
discuss the effectof C.G. shift on pltchmg nt. (06 Marks)

é 0
Given the ‘general aviation aviation with the following conﬁguration details:
Gross we1ght*2750 kg, velocity =176 m/s, Xcg—0295C‘,§pan 33.4M, C=5.7M, Tail
208, %203, C
st
curves for the landing conﬁguratlon at the forw, G, sition is given as

C. =-0.20-0.035a, where a in degrees. Estlmat'e the elevator ef%féetlveness and size of

area = 43m , Tail arm = 16M, n 9/rad. Assume pltchmg moment

Lat

me,

the elevator to trim the, alrplane at the landing angle of attack of 10° Assume elevator angle

is constrained to -l-2()“4D and -25°. % (10 Marks)
Derive the expréssxgn for elevator control;power: Cmae = _VﬁnCLm . (06 Marks)
Briefly explam Hlnge moment, parameters and trim. tabs (08 Marks)

Denve an expression for stlck-ﬁ'ee neutral point w1th necessary graphs. (08 Marks)

; ”*’Bneﬂy explain the requirements of dlrectlonal control and obtain the expression for rudder
““control effectiveness Crs. (10 Marks)

What is meant by ‘Rudder lock’ anq‘”"Dorsal fin’? (06 Marks)
s P " Module-3

Explain Dihedral effect. (04 Marks)
Explain the effect of wing sweep, flaps and power on dihedral effect with neat diagram.

L (08 Marks)

What are the advantag d disadvantages of frise aileron? (04 Marks)

- OR
s:methods of aileron balancing. (06 Marks)
Define longltudmal dynamic stability and briefly describe the following with relevant

sketches of phugoid motion and short period motion. (10 Marks)
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(12 Marks)
(04 Marks)

(10 Marks)
(06 Marks)

Module—S ;
Explain Routh’s criteria and féctors affecting period m@@ampmg of oscillations. (08 Marks)
Write short notes on the, following: :
i)  Effect of wind sheam

i) Cooper—Harp scale ~ (08 Marks)
Describe th@ dynamlc lateral stability con51der1ng rudder free case. (08 Marks)
Explain the following:

i)  Dutchroll

ii) “Alito rotation-spin stabilityt (08 Marks)
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