Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER -6 (NEW)- EXAMINATION ~WINTER-2022

Subject Code: 3360101 Date: 13-12-2022
Subject Name: Airplane Performance & Stability
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
1.  English version is authentic.
Q.1 Answer any seven out of ten. £21Hie{l S1&URL Uldeil Fdled AU,
1.  Define Aerodynamics
1L AWRASIAALMS AW LRId SR,
2. What is called Aerodynamic Center of an aircraft? Define.
2. [dHlel of WRASIULMS AR Sl s&A1U? YU,
3. What is called Steady level Flight? Explain.
3. xSl aqq salee sla sé&dld? dHldl.
4.  Narrate Critical Mach no. with proper example.
¥, (5025405 siod2 A Gelsl 1A arldld 53,
5. What is called canard?
U 3ellS 9 87
6.  Described the function of Flaps of an aircraft.
€. [AHlet «fl SAUN of s13 aRldld $2.
7. Draw CD vs CL graph with proper nomenclature.
9. CDvs CL o1l AL§ 1 1H5L USld M.
8.  Give the Definition of “Endurance of Aircraft”.
¢ WRSLE2 ol WeSANReY of] clul 1Y),
9.  What is Indicated Airspeed and True Airspeed?
€. Be5[352s A(AS wel 2 WS 2 B? s,
10.  Describe Stratosphere of earth in short
Q0. yed] of Gledisu &5 Hi M.
Q.2 (@) Define Airplane Axis system and moment with neat sketch.

Usl.2 () ¥R\Qe of] A [54A R1eH wal Ul w15(d UEld qHmdl.
OR
(@  Short note on “Primary Control surfaces” of an aircraft.
(1) (AUl ol "widH?] 5216 HFAU" UR 25 <lld dudl.
(b) Derive Relation Between Local Gravitation acceleration & Universal
Gravitation acceleration
()  dlsd Ad22Ued Uddl uiel A(rls AlA22UeAd UADL A of) Aot Yell[Ud

5.
OR
(b)  Short note on “Gliding Flight”
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oG 165(S91 sellge UR &5ellt dudl.

Derive Endurance formula for Jet powered aircraft.
%2 UldR 5182 Hle WSl 3y dlRdl.
OR
Air(ldeal flow) flowing in a wind tunnel has pressure, Temperature are
1.4 atm, 50° C respectively. Find the air density and specific volume for this
Ideal Air flow.
[1 atm =1.01 x 105 N/m2]

[dss 2o1g Hi edl ol WIS[SUE s6) d& & Bof VAR, dlUHlel HsisH 1.¥
W Wl Yo A 8. 3| &6l Hie &dl ofl esidl Al A [A(55 s¢ 2114,

[1 WIR =9.09 X 10 U N/m2]
Explain Horizontal turn Flight and derive its equation.
SlRP1e2d 24l salge of Y dlRdl Wal yHdl.
OR
Calculate the standard Atmosphere value of Pressure, Temperature and

Density at an altitude of 9km from Mean Sea Level.
At MSL, P=1.01 x 105 N/m2, p=1.23kg/m3, T =288 K

Hlot ] Add &) ¢ (504 ol QIULE U 221e5S SdlHlet of YRAR, cllUHlet v
toldl 526l elu? Avldil 53l sel.

[Hlet Al Qdd U VIR = 1.01 x 105 N/m2 , €eidl = 1.23kg/m3, cllUHlel =
288 K]

Explain Absolute Ceiling & service ceiling for an aircraft.

[AHlet of LAyl LG el Uy UL (Ea1 YoM,
OR

Explain Static Margin.

(25 HI[e1 A1),

Derive Equation of Minimum Thrust for Steady level Flight.
w9l Add sale5e Ui [M(AMH 63d o YA dRdl.

OR
What is called Drag divergence Mach no.? Explain with example.
391 SIUA%Y NS iR Q) B? GeleL USld UM,

Why the Swept back wing is required for a fighter aircraft? Explain in detail.

asls [Aulel Ui due As Uil ol GUALDL 3H 3] 87 [Adld dR

OR
Air (Ideal flow) flowing in a wind tunnel has Pressure, Density and Mach no
are 0.35 atm, 0.982 kg/m3, 0.3 respectively. Find the air Temperature and
velocity of this Ideal flow.
[1 atm =1.01 x 105 N/m2]

(o5 2ote Ui sdl ol AL (Su6 SET A ] B B VIR, tleldl Wl 1S
42 WeisH 0.3 atm, 0.¢¢ kg/m3, 0.3 8. &l of dlUHlel Al w|
UL [Sm4 54T o] 42 (RuLS) 204l

[1atm =1.09 x 904 N/m2]

Established the Relation Between Geopotential altitude & Geometric altitude.

MU (R WEZYS vl BN (25 WEE12YS A2 o) Aoiy
yRell(ud s2U.

OR
Short note on “Drag Polar”
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What is static stability? Explain with example.

r[2s w(u(@l] g 82 GeleWL Aeld AHodl.
OR

Derive equation for Rate of Climb for Aircraft

AR5182 oll 22 1§ SALOH o Yot dlRdl.

Derive minimum Power Required condition for steady level flight.

wsl add salge Hie [HleAHy uldR %eRUld «l Ruld vifd $20.
OR

Prove that minimum Thrust required condition for Steady level flight is

CD,0=CD,i

wsl Add el Ui MlAHy sxd weRAUld «{l Rel[d cpo =CDI

dlrdl.

Prove that minimum Power required condition for Steady level flight is

CD,0 =3CD,i.

RSl Add galge Ui M4y uldR eRUld «{l Reld cbo =3cDI

dlRdl.

Derive the relation between geometric altitude and Geo potential Altitude.

L[S QLIRULE e ) Aetldd GIULE el Aojt Aard).

Draw V-n Diagram for Flight Envelop with proper labeling.
A1 o151 Yeld ofl salleFe Aedely HIS V-n SIUAIH €.

What is called canard? Explain types of canard.
59115 9] 87 (dfay old el eilS yHdl.

Draw Temperature vs Altitude Plot for International Std Atmosphere.

o229 2lolel 22155S WeHIU (5 HIS dIUH Lol vs WELIZYS <l ALS €13\,
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