GATE 2009 GATE “c7oer,

i .

GATE-2009 Aerospace Engineesing (AE)

0. 1— 0, 2 carvy o= vk =ach.
1. Fors e Throuss 2 Branctl-Sierer sxpandicn weve
(&) Btach nliender stays constant.
(3} Entropy Z=y=oonsiant.
(] Temperatune siiye covmtan
(D) DERsity says ConEtant

L For two-Smensioes] mrotatines] ang incempressts fows
(&) Both potesdisi 2t stream fuscrion: sy the 13Eece egusiine
i3] Potertial lunction mist setisty the Lapizce squation Buttre stream function need not.
(T] =ream Fuscon st =5E=y 1He Leplers sgoaton batthe posents! Mmoot need not
(D) meithar the sream function non'the potermiet function need o s3osfy the Lapiace
=3

3. & oaiing ece= piain fap gefleced Sownwaes inceazes the (it cosficent of =ry asrfoll by
(&) Incressng the =fective ﬂ'ﬁhﬂfﬁ?ﬂrﬁ;ﬂﬂ
(5] D=nyiee th= sepcration of the Bow from t5e 3afoil surface -
(€] Inreazing thespenl airspeed neab the reiling edge -
(B} Comroling the srowth of e baundsey Isper thickness along the upioil surfacs

&4 Thmzirtoil theory pradics thatthe I siops ET_ 2z
(&) Symmetnc Sariges ondy
(5] Cambsered airfods unly
f€) Any afrfoll shapa
(D] Joukowzk sifolz caly
5 The prdesary dlﬁemaleqnmﬂﬂ i+ wy = 0 wherz & iz real and pozitive
&) = nen-firsar
(3] Bans charact=ratic egustion with ome resl and one cormpl=s rest
(C) kazs chzracteristic equation with tae resl oot
(O] ka= = oomplementssy fuectin that [=mple hsrmanic

G A morTiviEl sHien te the (n X 8) seEmat =mstions [ali] = 0], whess 10} & the mul
V=T
(&) =0 pevesbe found
(3] may o= found only i JA] = not sinauler
(€] ey b=faimn oy IF (A 5 =8 orthogor=l matrls
(D) ey be Soumd orly If Ta] has 3¢ lasst oneSicanvalus coudl o réto

7o Forz plane sorein protlam, the stresses satiely the condimian
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Mrs=5,= £=0
(3 sz= =0 5,:,{:-,.-:*:1_,]

€ = =0 o =7

B ==t =0 g =us +x )} + 1 +0);

& The propobiee effitiesny of & turbo jerengine mours ¥ vasooty UL snd Resing adhpuct
vetocety OF with resgacito the ersins i Ehe=nm By
() —
L

5 13

Emmeﬁh

g U
(o) ==

B AnsNTEiTS nEst M = 3mm:n1:smmu=m1uvemrﬂ—ﬁ*'mt
i ithe specifie et raths Tor air ¥ = 1.4 Hhe siaovation emparstits on the siffice sEi
sirosfiis
(&) 0EK
(5] as@u
€] 350K
(2] 3450E

LATY Eappamms Ay

L, The Sulsion of fead ale to ap Sircrsft 225 turbine combutios into sifimary End sEcangary
stridems siryecwiich of the Tollawing purposes?
P = flammaiie motdre c=n s formes
& tgoing of combustar liner ang fame tobe 220 be sccomplished
= apeaﬁﬁndmmﬂmmnmn=rﬁilﬂd
(&) Fand®
(3} Gand W
() Fend G
(0] &, O=ho R

11, Giaesy fhe fofiowips propetants a= cryogenc [C), sem-ryGEENC [5€], compressed EBS
(€6!smd =arth storsble (£5)
PO e-LFDNGS [nitrogen tetrs exide snd uniyrmmstrical dimathy! yd=one)
B0l (Eouid oxyzen and hernzera)
L4 Hy [llgund oxygsn and liguid hyarogen)
N [ritrozen =25
fm) MmOADNGE [ES]L Lox-RPd 0], Lo, (6, W
(3] MDD (5C), LOX-RP {5C) Loy (T, M (C]
(E) MoO-LDMH [ES], LOW-3F1 {52), Lot #; {Ch, N, )
(D) Mo LEDNES (ES), LON-SE (], LOom-L Mg [E) N [
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12, & conveErtonal Ftimeisfiz s
(&) Pressurs fransdacer

(= T!?@E?M!mnmza
(€| CEnSty FAR=AUCEr
(D) Weloory transducer

13, Therestios befyesn & Sipis=e 3 e simpeed 1, and squiveienialrpesd |, in e
ﬁ'FThE.-.:‘._EﬁE! ratic {_: — ;} vilerz 5, Isthe air densiny =¢ se-devs and p I The Erdemiiny
2t tha afturse 3t wiich the airpisee 4z Tying, = given by the formaua:

(A} :Ezﬁ

(3 [Zsx — 1
Frar

(c) 7= S GSTE erownacs Aoadamy
Trax

o) ===
Frir e

14. An weskept frzd-winged girorsht ka3 3 e roll sshiticg If the wing i plsced
(&) b= oh the Foabizoe and e nepstive Sthedesd sngis
(3} bow on the fuzslase 3no haz poalive dihedral apgis
(€] igh emthe foslags and 5 negative Shedrsisng
(T igh om the fursizes 2nd as post s Shedrs snms

15. Thnae sw=dahla from 2 urboes Sngmes
(&) imCresses a5 sthide Ro=EEs
(Z] moeate: = to the TopoDaess and thes decreases:
(C] remznsconstisnt aial shstuges
(T decreesss s altituae noeasss

16. 1 {£ ) the pitching moment cosfficient 2bout the cemer of sraulty of 2~ arosit s
& &5 the angie of itk then T &
(&Y = statality E-arlsa'ruF whih rqrmﬁﬂﬂfrhim findk
(5] =stabilty desivative Which fepresens darmmise in sk

(E] 5 oomzal gerreativean gitzh
{Z) powitve forzn zinoraft that b= seble in pcn

17. Theiife of = seo-mistiomary communications saielfite s imited by
(&) the worhme [fe of the an-Gogrid gleciromss oric=try
(2] thetime it t=kes for ios orolt 1o decsy dus to stmosohenic drag
(2] the guamtity oF on-board fusl syziztis S0 rarinedespine
(D} the number of metecrite mpacis that e sateliite sirschire Gn withstand befora
breskimezep
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18, For & oriticeily dadeped single-depree oF fresdams Spning — Mats — damper system with-a
Gampens constanT ¢ of L Nafm and sping consant & of 16 N/m, the Syceam messm s
(&) B5&Z
(3] e23hs
in.E] T5k=
(D) aks

a4, in 3 thin-wslted recansilar tube subletied to-enusd and dpposie Tormes P asshonwn intha
figure, the shEarsrEss sionE S AR =

i A
jl

() =

(8] Comsiant Noo-Zero
LE] wames hnasry

(o) e=ries parsbalicaily

20. For the thinwaled Deam ooss secton 32 shoam |0 the e the shesr oenter bes 5t

GETE Aarcsiins Acshetty

(&) Midpoint S AE L8 _Epaints

(5] Midsoint of 50, LE =t poim F

(€] Juncsan poire 5

(o} = = pot & WinE within The sres A3

@ 21 1o 0. 50 carry two marks sach.

21, Let iy b= e tote] mazzof = 3ingle stage rockst, M b= the tote! mass of propefiant, A, Be
tThe-mase of gayleed Gpned by tha rocEet Iand A 0= the mass of nen amomrs
E!n'l'l’l':l_i'[_:l:ﬁ.i!'!E i Bt ;'FE-E'EI'T{.iI'I'T[I:-ﬁE ot tHepropulsom setem | Inseendst and g i
sirelratics diss 1o Saity, then the reasdmum welacty that an be aitsined by the mdket
vehids n'the sbeence af StEvity sad stneospheris drag 5 glvan by

(&) gl 2 (24
o i —1)
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() gl I I,'_f__ij

o1 s ()

2. An |degt =l compressar & dreen by 20t ides! turhine somis which the toRl empErature
ratie =€, = LEJ kg /K. the power dawn By the compressor pesynit mass fow reteof
E(F & 2pprogmatsly
(&) 3T0 KW iRgls
(3] 1000 RNTEEN
() aebo vl
(D) 5£0 kwibg/s

7. The parformancs of 2 55id rocetmigtor = Improved by replacing ihe old propeisnt with a
rEw- s THa new propelisht sves = chmmbustdon temoerEtine 4F% higher than tha
prevous propellzm without sppreoatie cheegs \n molemizr weisht of combusnon

p'zt.ﬂﬂﬁdumamﬂmﬁgm&lr mmfwrstpamuannsﬂ&mmﬁ:
ezl the rew moar higher than the oid oas?

(&) 15%
(5 =8
(g) 2%
(o) 1129

22, & solig rocket motor hes gn @nd tymimeg sr=in af CTORS-SECHORE #es-4 .= oL m Tha
mm’puqﬂlm::;,_mh;tm mﬂhahmrrgﬁshnmr = el e
EpEE'ﬁ:HTrﬂ‘UEEHfU:Eﬂi?ﬂ!JEBEﬁE"ﬂB‘HEf hEDﬂ%-ﬁ,thEhHmfn'mucEdhqﬂm
MONT & SEpraMmatey
(&) 3
(B] kN
fe] L5k
(D) 12N

75, An if=s eeget = flyinz =t an 3hftude of 10 ki Wit 3 ey of 1 GnL The snhsnt
pessirs e 0025 bar and temperstite B 225 K ThHe ©dhaust gzcis from the enging 318
aptimaly stpanded and jsave the nozzie 21 000 K ¥ the specific heat raso. {y) remains
tonstant, E'-r-ﬂsa'lﬁ: st Seveloned by the EHENEE ppraTEtaly
() 1000 M-z
(8] 2000 H-=kg
(€} 500 W-=%g
(D) 4200 N-afhg

26. & combat stroaft enging = eguished with 38 sferfsomer followed By = vaksble arss
CENYSrEERt NETTE (DREFFDNE With The nogzle chigked): The exhast £as temperaiure iz TED
K ‘whary AErbUmET s off 255 SO0 € whes it i on. Wher the shertomeris temed o,
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[EEatirmins the tots| pressars reviains the samie the mizes of fue] sdded ih the sterbormer
5 -negligile L2, the mas:s figw rete remams the same, snd the spedific hest reee (F)
rETiin canstent, sppraxmataly by whit Faztar mast 1 nootls 2 be changed?

ol as =5 i ; =

(3} 4

tEl 3

() 2

I7. An singEans Rying 2t 100 my'= iz pitohing 2tine rete of G2 degls. Dusto-the pEtohing, the
harzontal tai surfess loceted & merrss Eghing the centre-cfmase. of the srpians Wil
Experiente 3 changs In anste of srtsck, which is
[a) o.o1des
(5} ¢.0DE d=g

£ GO0s des
D) 0.00L ge=

2B, The connbation of the honzoral (24 o the paching moment ooefcient sooy] the center
ufm—umtﬂ',...jufarmﬁﬁgnanny Corep =03 - 00215 a whare g = he engls of
#ttzm of the s=it. The contricotion of the = o the airosh lengituding stahility
(&) 5 s=billing
(8 b= destabiliving
PE) i
i) cervent be det=rmined From the =nee infEmeton

29, The imeenzec oynamice.of an arrosfl [Wihich has no letes roteling components) in SITRiEnt
znd eve| fignt & Sovermed by e egussions
<F_ 14 @],
e @
whereisfuwgBvpr q.;_ A1 T reprasant the (TaMsposa ofche matrin (4], [8]1€]
gnd 10 are 4ol mgivires and (013 2 Aull msirie. Whish of e Sllewine 5ines
fa) [aj= 10y, [BI=1of FEl =0, i1
VB Ia]= o [B] = = [2] =0 fnd =0
WS LAl=OE (Bl=100 Ti=0; = 0]
(ol [af=lol lel=L = {0l =10

o
5@ The wipoty vector of =n 'a&rn‘arﬁ.mng‘m tody-fiz=d zosis guen by ' = [-] iF¥ |sife
w
maznitydE oF). & I the sagis oF sttackand S the angied sresin which of the folipwing
setof relations i omect?

(M) u =V onfoma: v =Vzeni w=V coclf muna
(8] © =V eord coma: v =1 cotf; 'w =V cor® rxn
() 4 =V coxf ooz =Vl w =V rinfsing
(0 w=V resg o v =V =xfli w=F ooz nna

fest GATE Asroapss dassroom tosching, 230+ Test savies, doultt sjpper, appication dewniss

BRI .'-'-'J Call: 9000373757, 8368433511




GATE 2009 GATE “c7oer,

i .

A5, An sircreit of mase 2500 ks i stisicht and level fizht =t = constant spced of I000MyE has
svaiatle sgoess power of 1,0 0 18° W The msacy reteof ofimb rcan sten 1 thas speed
{E
(&) 100 mfs
(®) ebme
(€] 40 mfe-
(D) 2o mis

32, The acoeberatnen dos bo erewity oan the suvface of Mars £ 0,365 smes (et onssrin snd the
dameter of Mars is 0532 umes that of 231, The o of the ese2ee -"“|'ﬂ:l'l'|l from the
sufface o WarE e lt&mﬂﬂrh‘mmm of==1h sa;pmurm:ﬂf
[R) 0453
(=) o205
o) EESE
(o) ar2a

M, Which of the Tollowinz stetements are rue for flow sooas 3 sEtonany normal =npaic?
P, Blagmation EmEsraturs Sy Coniter.
O Sizsmgion presoiE dooRssed
R Entropy ncrsases
& S53enation RIESIETE WMTSAZRES
T LEgnestion IETRSTEIUE norEasss
LS ; .
(8 @RS
(€l RET
(0] 5,7.°

34, & madel sifod n s wind tnel 1het & cpefeimes =150 mys SSwE|0pE & Mk peEsrE
co-#ffigent af S 23 some point on Esuppsr surfece The locs sjrspees 21 that paint s
(&) S0 mis
(5] 12=mis
(€] 1=35mis
(D) =omis

35. & mymmetrical airfoil sectioh prodoces s fif coefficem-of 035 =t =0 =ngis of stack of 5
degre=s mestursd from s chadd fine &7 etw) 2i=s wing ol =Bptat piaadorm aad espect
rtin 35 macs of thisairoll, Atan sngls of sttack of 5 cezress relaties o itz oherssl plare,
iz winswoule prodnes 3 W oosfgent o
(&) &5
(=) s
() e40
{0 B35
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36, conazider =8 jdies] hosd of density 8 throoeh & wsrisble grgs duct == shown 10t figufs
E=iow:
e’
i = e I

Letthe ;I'D:_-,"_'—.'iE'_I_:I'p.::IﬂE|:'EI'EEE stsecmons f1:ans {5 oe 4, =ni 4, respectively, The weiomty
rrieassres 5 section |11 Usine 3 Miot stete probeis VL. Then the sEtir pressur= Arop gt —
Py 2 '
(&} —-:{1 Yo
() ;aft—;g_m‘
(<) f— [|:--"—EJ 1

(0 —»l3+ 5 v

GATE AsfnipecT A sy

37, Two vortoes of the 3ame sengmn =nd BEN =TE [Eaoed 5 SE1SrE O SRS0T 32 Shown below
Afepre that the vortiess ame fresto mgvs s o e i3 ideal

2 ;

il
- - -
i r 3
- S
d

Which of the Toslowing sEatements &= rg=?

(&) Wornoes £ and 2 =pirsl inwacds with 2n vl snguier speed 1_;
form one vortex of twece the strenzth,

(=] worfoes 3 nd 2 sprsl imwards witn 2n initis anguler speed —y to fimafly merge 2nd
form-ons wrtey ofYaice the strenptn

(E] Weortoes 3 oo 3 perpshualy rewolve sboit the mEpa)st # with eadeiis ﬂf-a'mumﬂf_
sng g=eules sp;Er:;;-.
{2 Vortices 1 0o 2 perpensily revalve SDooT the mMidpoint 7 wiin radius of revolution E

EMEPE:EJ'E'EIEE[!'E

7 0 finely mesge and

38, The iamaner boundary isyer over a3 lerge izt plate helg perafel to e fipw 1272 mm thak
gt & paint 0,33 m downstresm of the kading =des. Fohs frae stresm spesd v inoessed by
S0%, than the now howundary |=yer thiciness 21 54 ipcstion will be approxEreatsly
(4] 1GEmm
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(8] =Hirirm
(€] 59mm
(0} & 5

3%, ComEder = Simply sapportsd beam - of lengtn JL Witn =n eemans of |ensty £ losded Ly 30

g mament &2 chgwn 5o
A == .
% roy = J
T L i i &

The bemifimg moment distriution far tais biam o

(=) 1\“\]

40, Farthm‘ﬁ‘rg—rn:ss;wE-EH AT heharrl'srmma] ITEqLenCes =

ml-—"hﬂi‘m—n“:
A A A

o GH.,]'_:E;_]:

3 & || EEmer=c])
:=I] Eh'q' ey

i I}_E_"nﬂ l — - SATE Assyypeis &t mderry

"'-I:.—'_-ln.

(D) "k et -——':-—

I':I::n_ =]

4L Thebekiing losd for a smply supperted column af rectengiiar oods section efSmansiom
Liom el Somansenst L5 mmade af 3teel {£ =210 x10¥ NimT)| = spprogimaisly
(&) 1D &N
(B] & kM
o) 2N
(2] a5kN
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A2, & WITg 'oO% CE05S SECTON |2 detized y=ng lumpe< 2reas [bogmed 33 shown befow

[ N
o
O an
jats = AL
F >
BT l J
LB =
fim e
=I| e
ASm

Thfmngrnzha':ﬂ.ngmﬂ in steady isaifiche = =18 N IFTF_'EiE'FE_’TEﬂ&-'_'ﬂZ
& boae Fecto n = 3.5 tHe M berdang stress st the Toot iF

(] 1x2ef AL m

(E) =5maet nmt

(2] 780 N/t

(o) oodsEie® N

&3, & wnifonm nigat Barof mass m=1-4g=nd Engtn £ = 1 mis pivared 3T A T i Suppores Iy 3
sprine of stfftnees | = L Nm ae= 2 viscous damper of dameing cmitent ©= 1 N2/, with
E:Ji:mimmhﬂm The= micETvEnt ETmETjI_;EﬁE I'__E_dti‘r'i.'i.'_‘z%.

=

SATE Arrespase Azhilumy

The ystemis:

(&) overdamped

(8] unAerdamaed with returs] fidsoenpy =1 radf
fg) omicslly dampsd

(D) umbercamped with neiurs! fregency G =2 r3ds

A1, A 2iosfies pube with Wl sthigknzss 05 mm iz subsried b0 2 torms oF 10 N-m. TRe rEsltice
she flows in the two Telis a7e 0= and os 55 shown below.

8 mm
ﬂ. S mn
J2a: [2amm
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(&) g = Gp= Z0OT MM

(8 ge+3g:= 1000 Nm
(€] g+ =000 R/im
{0} Zge+n =000 N/mi

£x

45, Thes=hue E'I'ihﬁlrrsn'ﬂ! =aa Usimz = trap=rmidal rule with two egus!
- _l-J."'I'I'-I'I'I'.I H
Imferyais i appeaamately
() LIT
{E) 181
(o) 1a1
(o) oi7E
£ 1 F
&5, Thepindort ofibe ciceneloes ithemaie |2 3. LlE
i 1
(&) 20
(F 24
(£ €
(2] A7

AL intheinernatli < r =3 thefundtion f (x)e™ ~Enmrk
&l mazmumE s =1
(&)
(5] madmumsty =2
(E] maymumats =1L
(=) manotaniczliy desreasme
: L = frinr “r=Lb
8. The mesrss Laplacs tril'li!lﬁl"ri'r=|1'---,_i|=_:._l_l|hI = B
(] l:n"—:}s‘-“
(e Sa M+ e

f;‘_l] .‘E e — 5-3_-'“'

44, The iinga SEiem of Squstions Ax =bwhere £ = | Bag b= E1] bz -

(&) r spictize
(5] Efinitely manysslutons
(£} ami:jm!nllﬁm:_m

=) ammm;:ﬁ:‘;j

=0 The oorrecs tergtive schense fof findisg the stosés soot of & posithes resi sumber 7 wsfap
the HawTon Saphson merhod =
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fa) -'-.—:':"'-E-
(8 Ly =tlx +T)

(E} =g _;1_1|:I'r.+ .1]

o} m =2 (V)

Common Bata Questions
Common (at= for Questions 51 and 52
The roots of the charani=istic sqoetian for the lapgsudingd dyremics of & ortsin alroeft
ETE. .
B == 003005 3; = —035 & =-35+%60 4/==25-26,whare
p =1

S1. The paref sipenvaluss that represemt the phuseis mods i
() Reand Ay
(2] ks and b
(0] kaznd b
(D) Rz skd A

52, The el e=mesd Eﬂiﬁi.ﬁi'q‘._ﬂ'ﬂﬁ
(&) 26 vadle '
(8] OZrsdl=
(€} 25 redfs
(O) o rad's

Camenon Dats Tor Questions 53 and S54:
Considarthl vestab fiEld A= [y + 2T 4 [P S £ (4 516 dafined dver the unit
sphere izt + ¥ + 7 ==

ﬂ.mmﬂmgmi | =T pg&mT#ﬁEjﬂMwﬁp'mﬂ 4 rormel 1o the
SUFBCE i
() -
[ 1=
() e
(o) 4

54, The magniude of the component of X nprmat 19 the: SphericE] - Zurrsme 3t the peink

() L3
EITE

(€} 373
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(D] &3

Common Dtz for Questions 55 and 56:

Thie paral differentis sgean or the torsizra! u&:ﬁmﬂf.sﬂﬁ#m I, torsisns]
rierdity &J, and mess polan moment of inartiz per unit lengm 1, is fm_ﬂ'—-:wlzrﬂ-ﬂﬁ
The =t

55, ffthe shaft = fided st bethands, the boundary conditions are:
F — —
(a4 = naaﬂ—L__ i
(= &[0)=0 a2 Brl=C
F."l y

S ol — -
FE e N @ L=k

. . =3
& foi=0 = — g
(0 B0 ]
5_5.I'Hm';n"'"mu:*_?mpenfmranmﬂhanqnnfuﬁahﬂesh:ﬂagmllr:~]rmmmerf‘
natorsl frquency of vibeton, ke, &, isZven by

= far
i K T 1
; e il
(B e == J
= oz
e
J].;I.—.'I.'I:l: "-ﬂ-
i} ~ il L = —
(o] = 1.J
Linked Arswer Questions

Staterment for Link=d Answer Questions 57 and 58:

Air enters the combostor of 3 s=s{urmine anpins 252 Woisl Empersnins 72 of 500 K Thamr
e iF =0t into tWe pariss ormiary =od secondary stresEE The prendry stfear reBoid
witn fuel seppied 21 3 fef-zy ratio of 208 The resufing combuston products 37 then
Mised with 1% secomdEry $7 STEIM 18 ChIEIT £53 stk torel teTpersurE of 1355 4 5 the
turbing inEt The fiel ks & Neating valle of 23 Wifks. T spscific bests of Sir 2l
ComBuston products e WEen s, = LA S Rg K.

57, f the semibl stiviy o ol T meghicted, the temparsturs of emisstion provucts frm
e rEachon of primEny B STES with e 1= sEppronlestesy
(&) 2E0DD B
(3] K
(£} oo
(D] is00K
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5B The Sppcoilimisis et of e fow retes of the primary 8if siresd o the =etendany alf
sEeam reguyred (0 ach:ese the trbing inpet toral tempershreaf 1550 K iz
(A 23
(5] 12
(€] 128
i

Statement for Linked Arswsr Questions 59 and 60:
& pision compre=ses 1 kE o SiF laside 2 oylieder s showe

-

Air

The =te Stwhich the pEton 0cet Workon e 2 i 3000W . AL the Same time, et s h=ing
| St tiwmugin ths s of the Nl st s s of BET S W

59, After 10-3acondy, the change in cpeciic infemal snarmy of the-air =
(& ﬂﬁﬂfr'!;
(8] TLEE51k
(€] 30,0003 %E
(D) ZS754E

60, Given That tha spEcihic Kasts of air 2t consmnt pResyore 3 wnlums 2re & =21008 5 /EE
gred 8, = TAT S k=K fespettively, the corresgebding chahee Inthe termperature of the =iF

(&) 212
(5] 2144
(c] 30X
i =5%
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