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ONE fuU questionfrom each module.

Jet- driven airplane. 'ii"r; 
"i (05 Marks)

climb in terms of T/W, WS-and density.
Represent the forces on the airplane in steady climb and derive the expression lor rate of
climb in terms of T/W, WS-and density. (12 Marks)

r,ru*. ii;i. Module-2
e;,[.]plane in steady

Using the appropripte analytical expressim; calculate directly the values of 0*u*, Vn.u* .

Consider the following airplane data *:'Weight = 73,000 .b. S = 950ft2, AR : 5.92,

Cn.. =0.015 andK:O.Ot.Assumedensityatsealevel(p*:0.002377 shtglfr3). totMarks)ulo
, s;

,,,'. tn" OR
Sketch the hodograph for,.',q@owered flight. Also plot the rate of descent

velocity.
A glider weighting 49p5N has an area of 25m2, Cr,o = A.012, AR = 16

Determinel .,,,,n1,;n,

i) Minimup engle,,6f glide, minirtum rate of sink and corresponding under sea level

standard coildiiions
ii) The greatest duration of flight and the gteatest distance that can be covered when glided

from a height of 300m. Neglect the changes in density during glide.

' i' 1of2

ffiffi

Represent the forces o, ,h""t'ffiffi. level flight and derive the expressions for
thrust required and poweriig@ired using analytical method. (10 Marks)
Sketch the variation ofpowbr available and powerrreQu.ired curves for propeller driven and

An airplane weighing,,J00,000N is powered by an engjne producing 20,000N of thrust under
sea level standard''conditions. If the wing area bo,25m2 calculate :

i) Stalling speed at sea level and at lOkmdtitude
i i) (cD/cL),,i";'(c D/cl"')orn

(05 Marks)Assume Cr** = 1.5, Co:0.016 * O1064Ct2.

fi'u I 
oR

"6"
What is ISA? Explain the,* vBrious layers of atiritSsphere and sketch the variation of
temperature with altitude ': (10 Marks)

Consider the twin - turbgffin'executive transpert'haiing the following airplane data :

Weight : 73000.tb, S :950h2, AR = 5.92, CD,a = O.Ot5and K: 0.08. Calculate the

/r \
minimum thrust-iEiiiiired and the velocii$:":attwhich it occurs.'Also evaluate I i lfor a

\'D/
velocity of400 ftls. Take density-at'ffialievel (p-: 0.pqr0,-?i,77 slug/ft3). (10 Marks)

(12 Marks)
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]-:,'-- 18A861
Module-3 ,.,,.,'iil

Obtain the aerodynamic relations associated with maximrrm-i.

t'+lf+a},.[+l (,2Marks)

[c,J[ c, J I c, )
Estimate the maximum range at 30,000 ft for ROllqlffiyle turbofan engine. Also calculate the

flight velocity to obtain this range. The maxlpum'iisable fuel weight is 29,500,tb. The thrust

specific fuel consumption of the Rolls-RoV;id,tay Turbofan is 0.69,tb of fuel consumed per

hour per pound of thrust. Give a/p*W'Ai$t = 73,000.tL. p*: g.9OOS x lOaslug/ft3,

S : 950ft2, ,CD,o = 0.015, K : 0.08, ,, ',,. (08 Marks)

'-'\t=: OR
Derive the equation of maximiult range and endurance for reciprocating/engine propeller

combination airplane. Als i$ out the conditions at y..!ic$ it occurs. (15 Marks)

A jet airplane has a *ejg[1 6f 9ZZ,1+ON and using ugu of 158m2. Therrueight of the fuel and

oii together is 294,300N,.,,The drag-polar is given'1iy"CD:0.017 + 0.0663Cr-'. Obtain thc

maxrmum range ,*"o it*t Cr nilfri at an al-tjtude of tOkm assuming BSFC to be 0.95hr r.

(05 Marks)

7 a. Represent the forces acting on an Blrnlane during takeoff and obtain the

ground roll.
b. Calculate the airborne distance tO*e,leht an obstacle of 35ft. Airplane data :

Weight = 73000.{b, S :950ft2, an; 5.92, CD,o = q,015 and K: 0.08, C_.,nu*

8a.

b.

OR
Sketch the landing path and landing distffi-e. erive the expression for approach distance

C-;ili;;";" ff"id'ti.tance for uirp;peiat standard t"u t v"t. Assuming that the landing

weight is the same as the take off gros$ W-ignt of 73,00,,p.h'iPAssume that no thrust reversal is

used and that''the runway is dry'eoncibte with a blq,lqpjim value-of g, : 0.4. The approach

angle is 3 degree. Cr* = r.3ffi 0.002377 tt"b@;S = 950ft2. (12 Marks)

,',,. ...,, Modulomfiih,
Withaneatsketche'4plainI",.ltu,offiLdd"'i,"theexpressionfortumradiusand

expression for
(12 Marks)

:1.86.

(08 Marks)

(10 Marks)

(10 Marks)

An airplane has a,j loengine which groduces a thrust of 24525N at sea level. The weight of
the airplane is 5SS6'bN. The wing.h*;.i*an area of 28d zero lift angle of -2.2o and slope of
lift curve is4.6pei radian. Find : d. ''

i) The radius: 6f a correctly ban"!ed"4g level tum at the altitude where o : 0.8 and the wing
incidence is 8 degree. 

,.,.;,,
ii) Time required to turn,ttiiri'ii[h 180".

OR
Draw a V-n diagram for typical jet trainer A/C and briefly, explain the salient parameters.

. (10 Marks)

With a neat sket& explain the pull-up and pull-down manoeuvre. (10 Marks)
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