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OR
State and derive Kelvin's circulation theorern
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(06 Marks)
(04 Marks)
(10 Marks)

(08 Marks)
(06 Marks)
(06 Marks)

6a.
b.
c.

7a.
b.
c.

Define Kutta condition. ^W
Explain and derive Classical Thin Airfoil TheoV fo@,ilmetric airfoil.

*r**&'
Explain Biot - Savan iaw. T- t
Explain Helmholtz's theorern fu,t ^q*Exptain: i) Down wash ii) Induced d& fii) Vortex sptern (r9'

8 a. Derive prandtl's classical lifti"gle-1-{.;; J* (10 Marks)

b. Consider a rectangular usingt@i, aspect ratio of 6, an@6ed drag factor 6 : .055 and a

OR 4*'

zero lift angle of attack of j an angle ofattack gf3r4o, the induced drag coefEcient for
,n'*'ffi;ib:;i. ;;o;;ffi3\ffid*;e;;44ililr a simlar wing aithe same angle

of afiack, but with ana@ ratio of 10. Assume @[th. induced factors for drag and the lift
slope 6 and r, resgec@, are equal to each othe({.e. 6 = t). Also, for AR: tO, j;9:],9j

^|h, *@
9 a. Describe gtohifr.a horse-shoe voriex moU6l (08 Marks)- 

;, E;irid#ion flieht. .( t (05 Marks)b. rxpraidffiion flrght. .\ d

c. txi,pft1ftpt wings-and sweep;@.'69'
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(loMarks)

c. t.i,&ftptwingsancs*..r4$ 3p 
(06Marks)

10 
f;: B:"11T."ff#;J:'**:*w;xlmn'n"h# s [;:ffi:fJ
c. Describe drag-diverg.@ha shock inducefufuiration. \ , (06Marks)s'tr#f, *#*.- An+' q- 6-tr .{$F' -''*A' .rV S# #" .,@.#' #?- ;*&q'
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