50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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USN 10AE63
Sixth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Aerodynamics - 11
Time: 3 hrs. Max. Marks:100: .

Note: Answer FIVE full questions, selecting ) ’“w ‘"
at least TWO questions from each part. 73
PART — A
1 a. Denve the velocity potential at a point P at a distance r from a source sheet of. strength A per
unit length. S (10 Marks)
b. Consider lifting flow over an arbitrary body and derive an expressmn for total surface
velocﬁy mduced at the i control point employing vortex panel methd“d (10 Marks)
2 a. Explain the following: o
i) Downwash and induced drag
ii) Biot-Savarth faw .
ii1) Helmholtz $ vongx, theorem (06 Marks)
b. (06 Marks)
¢. Derive expressions for llﬁ” mduced drag and downwash for elllptlc lift distribution. (08 Marks)
3 a. Dernve the governing velocn‘y petentlal equatlon for an inviscid compressible, irrotational
{10 Marks)
b. (06 Marks)
c. At a given point on the surface of: awﬂlfml the C; is -0.3 at very low speeds If the free
stream mach no. is 0.6, calculate. C atth}spomt‘? (04 Marks)
4 a. Define: 1) Mach waves and expahsmn waves, 11') Nermal and oblique shocks. (04 Marks)
b. What is critical mach no.2 Denve an expressmn@r critical pressure coefficient in terms of
critical mach no.? ; (10 Marks)
¢. Explain: i) Drag- D1vergence Mach number, ii) Sound b&mer and iii) Transonic area rule.
) o (06 Marks)
: PART - B o
5 a. Explainin de‘“eall the influence of downwash on tail plane. F (08 Marks)
b. Explain with figure the formation flying effect and ground effect. "~ . (06 Marks)
c. Prove that for a monoplane a rotational formula for the downwash,: :m degrees at the tail
?
4 plane is € = constant x E_IL{ . Determine the numerical value of the constant fqg;;a point on the
 center line of the machine 2s/3 behind the centre of pressure, s being the semi-epaj;;-ipg Marks)
6 a. What are cylindrical coordinates used for bodies of revolution and velocity poténpal in
cylindrical coordinates? (06 Marks)
b. Derive linearised supersonic pressure coefficient formula. (14 Marks)
7 a. What are swept back wings? How the performance of an airplane is improved by the
application of swept back wing’s concept? (10 Marks)
b. What are high lift devices? Explain. Describe the functions of different types of flaps with
figures. (10 Marks)
8 With neat sketch, describe the process of flow over a flat plate, also stating the assumptions

explain the phenomenon of turbulent boundary layer properties over the same flat plate at
low speeds. (20 Marks)
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