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Read the following instructiona carefully.

1. This question paper contains 16 pages including blank pages for rough work. Flease check all pages
anid repont discrepancy, 1f any.

2. Write your registration number, your name and name of the examination cemire at the specified
locatians on the tight half of the Optical Response Sheet (ORS),

3. Using HB pencil, darken the appropriate bubble under each digit of your registration number and the
letters corresponding to your paper code.

4. All questions in this paper are of objective type.

5. Questions must be answered on the ORS by darkening the appropriate bubble (marked A, B, C, I}
using HB pencil against the question number on the left hand side of the ORS. For each question

darken the bubble of the corvect answer. In case you wish to change an answer, crase the old
answer completely. More than one answer bubbled against a question will be treated as an incormect

rESPOSe.
6. There are a total of 65 questions carrying F00 rmarks.
7. Ouestions Q.1 = (.25 will carry 1-mark esch, and questions (.26 — 1.55% will carry 2-marks each.

8. Questions Q.48 - Q.51 (2 pairs) are common daa questions and question pairs (Q.32, Q.53) axd
(Q.54, Q.55) are linked answer questions. The answer 10 the second question of the linked answer
questions depends on the answer to the first question of the pair. If the first question in the linked par
is wrongly answered or 35 un-atiempied, then the answer to the second question in the pair will not be

evaluated.
T Ouestons .56 - Qﬁﬁ hel:nng o General Aptitude (GA). Questions Q.56 — Q.60 will carry 1-mark
each, and questions QuGI - Q.65 will carry 2-marks each. The GA guestions will begin on a fresh

page starting from page ll
10. Un-attempied questions will carry zero marks.

1i. Wrong answers will carry NEGATIVE marks. For Q.1 — Q.25 and Q.56 — Q.60, % mark will be
deducted for each wrong answer. For Q.26 — Q.51 and Q.61 — Q.65, % mark wil) be deducted for each

wrong answer. The question pairs (Q.52, Q.53), and (Q.54, (1.55) are questions with linked answers.
There will be negative marks oaly for wrong answer to the first question of the linked answer question

pair i.e. for .52 and (.54, % mark will be deducted for each wrong answer. There i no negative
marking for Q.53 and Q.53.

12, Caleulator (without data connectivity) is allowed in the examination hall.
13. Charts, graph sheets or tables are NOT allowed in the exammation hall.

14. Rough work can be done on the question paper itseif. Additionally, blank pages are provided at the
etd of the question paper for rough work.
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Isentropc ethiciency 17, of 4 subsonie diffuser s defined as

(Note: "a’ represents the ambient, 2" represcnts the exit of the diffuser and s’ represenis an
ISENLFORIC Process)

T-_. _T T +T F P P _Fj-
{-A] 02 a (E] Br  "nm {{:-} Qs T m] ] 03
Ip -1, I, f — 1, P, —
_ -".r y L r.,.'l_‘_,.
Two position vectars are indicaled by Vi={ ' jand ¥, = } If a®+b°=1. then the
-.-}F1.r ..:'IZ
a —b

operation ¥z =

5 ]V] dmounis o ﬂh[umlng the pusltmn YECHDI Vz from 1["’rln b}’
o

(&) (ranslation

(B ) rotation

({C) magnificabon

{12} combination of transkation, rotation, and magnificatian.

An aircraft is climbing al a constant speed in a straight line at a steep angle of climb. The load
{aclor it sustains dunng the climhb is:

{A) egual 1o 1.0 (B) greater than 1.0
() posstive but less than 1.0 (D) dependant on the weight of the awrcraft

In a general case of 4 homogeneons material under thermo-mechanical loading the number of
distinet components of the state of stress 13

(A) 3 (B) 4 {C) 5 (D) &
.
The hnear second order partial differential equation SH + 3 e ¢ # —+9=0 s
g Eixﬂ}f EJ}'
(A} Pacabolic {B} Hyperbolic {(C) Elliptic {13} Nene of the above

All other factors remaining constant, if the weight of an aircrafi increases by 30% then the takeoff
distance incredses by dpproximately:

(A} 15%, (B) 30% (€} 70% D) 105%

A vertical slender rod is suspended by a hinge at the top and hangs freely. It is heated until it attains
a umtorm temperalure, T. Neglecting the effect of gravity, the rod has

(A) Stress bt no scrain (B} Stra:n but no stress
(C} Both stress and strain (D) Neither stress noT strain

Ar awcraft stalls a1 a speed of 40 m/s in straight and level flighl. The slowest speed 4t which this
aircrafl can execute a level tnm at a bank angle of 60 degrees is:

(A) 283 mfs {B) 40.0 m/s (C) 36.6 m/s (D} 80.0 m's
The eigen-values of a real symmetric matrix are always

{A) posilive (B) imapmary

{C) real (D) complex conjugate pars
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If


https://prepp.in/

www.prepp.in .repp

ML

.10

Q.11

Q.12

.14

Q.15

Your Personal Exams Guide

AE

The concentralion & of & certain chemical species al Lime ! in a chemical reaction 15 desceibed by Lhe

el . ,
differential equation ﬂr—+4i'.r=ﬂ'. with x(r =0} =1x,. Given that ¢ is the base of the natural
f

lozarithms, the concentration x at f = —

k

(A} falis to the value Q.3x, (B) rises to the value 2.x,
(C) falls to the value ] Wi Fires e vmive £5

i

+ ] ,-ix
The definite integral J F

-]
(A) does not exisl {B)is equal to 2 () is equal 1o 0 (D) is equal 10 —2

The absolute ceiling of an aircrafi is the allilude above which it:

[A) can never reach

- (B) cannot sustain Jevel flight i a constant speed

(C) can perform aceeleraied flight as well as swraighs and level flight a1 a constant speed
(D} can perform straight and level flight a1 a constant speed only

A 1hin rectangular plate made of isotropic malenial which salisfies the oclahedral (i.e.. Von Misesf
Dislortion ¢nergy) failure criterion has vield sirength of 200 MPa under umiaxial tensien. As shown
in the figure. if 11 is loaded with uniform teasion of 130 MPa aleng the x-direction, the maximum

eniform tensile stress thal can be applied along the y-direction before the plate starts yielding 15
about g

11

KF

y &
:.-.-.-.-. ﬁ.J = lju MPH'
X

(A} 21T MPa (B) 77 MPa () 87 MPa {D) 114 MPa

Consider an incompressible 2-D Couetie flow of water between two walls spaced Im apart. The
lower wall is kept stalionary. What is the shear sir¢ss acting on the lower wall if the upper wall is

maving at a conslant speed of 2 m/s? (u_,, = 7 10" N.s/m* )
A [

[mE —_— — o —

"* S

(A} 35xI07N/m® (B TxI0 Nim® () 10.5x 107 N/m* (D) 14107 Nfm*

The angular momentum, about the centre of mass of the garth, of an artificial sztellite m a hiphly
elliphcal arbit s

(AY a2 maximum when 1he satellite 15 farthest from the earth
(B) a constanl

(C7) proportional (o the speed of the satelling

(D) proportional o the square of the spred of the satellite

AL
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A column of length 1 and flexural rigidity £/, has one end fixed and the other end hinged. The
criiical buckling load for the column is

aEr ol N i T Ef
(A) 3 (B) 1 (C} ~5— (D) —
(0.50) (0.70) f (21)

A horizontal cantilevered steel beam of reclangutar cross-section having width & and depth A is
vibrating in the vertical plane. The natural frequency of bending vibration is highest when

by

(A) b =10, 4 =10 (B)b=20d=5 (C) b=54=2D (D) =25 4d=4
Consider an incompressible 2-D viscous flow over a curved surface. Let the pressure distribution

| . . :
on the surface be p(s5) = 2 +SIH(E+ S]me‘. where 5 15 the distance aleng the curved surface

trom tne leading edge. The flow separales at
(A) s=(2/3r m (B) r=(3/2)x m C) s=(7x/2)m (D) s=2m
For a muhi-stage axial compressor with constant diameter hub

{A) Blade height decreases in the flow direction

{B) Blade height mereases in the fow direction

{C) Blade height remains constant

{D)} Blade height first increases and then decreases in the flow direction

In a Z-D), steady, fulty developed, laminar boundary layer over a flal plate, if X is the sircam-wise
coondinale, ¥ is the wall normal coordinate and ¥ is the siream-wise velocity component, which of

e following 15 true;

de  du du  ou du  du ou  Ju
(jax}}ﬁy []ﬂy}}ﬂx I|;}Ei\hr v lF:'Ei.u: oy

How does Lhe specific thrust, al constant turkine inlet temperature, produced by a turbofan engine
change with an Increase in COmMpressor pressure ralio”

(A) Increases (B) Decreases
(C) First mcreases and then decreases (I3} First decreases and then increases

If @ is the potential function for an incompressible irrotational flow, and % and v are the Canesian
velocity compenents, then which one of the following combinations 15 cocrect?

d¢ d¢ di d¢
J&I. s L 5 —_—— H L ™ a— : T i
b gx ' ax R chy ” ox
III'E]Iu=-§!‘-';4ﬂ‘-,1w=E {mu_a_ﬁ,u:iﬂ
dy ay o oy
Among the chowces given below, the Specific Impulse 15 maximum for a
{A) Cryogenic Rocket (B) Solid Rocket

{7} Liquid Rocked {[}) Ramje?

416
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Q.24  For a ftow across an obligue shock which of the following stalements 1s true”

{A) Companent of velocity normal to shock decreases while tangential component InCTeases.
{B) Componeni of velocity normal to shock increases while langennal component decreases.
{C) Component of velocily normal to shock is unchanged while tangential component decreases.
(D) Component of velocity normal to shock decreases while tangential component is unchanged.

Q.25 The maximum operating flow rate threugh a cemrifugal compyessor at a given RFM 15 iimited by

(A) Impellor stz (B) Surge
(C) Choking of diffuser throal (D) Inlel flow distortion

(.26 — (.55 carry two marks each.

Q.26 A spacecraft of mazs 100 kg, moving at an instantaneous speed of 1.8 x 10° m/fs, picks up

interstellar dust at the rate of 3.2 107" kg/s. Assuming that the dust was initially a1 rest, the
instantaneous rate of retardation of the spacecraft 1s:

(A} 79%x 107 mis? (BY23x107myst (O zero (D) 5.8 = 10° m/s?

(.27 Following stess state is proposed for a 2-D problem with no body forces: o, =3x"y+4dy°,

g, =y +ldxy, 7_=-3xy’ —7x" It satisfies

!l.'!|l'
(A) Equihbnum eguations but not compatbihity equation

(B) Compatibilicy equation but not equilibrium equations

(C) Neither equilibrium equations nor compatbility equation
(D) Bath equitibriom equations and compaiibility eguation

Q.2% A uniform cross-section rigid rod of mass m and Jength i, is hinged at its upper end and suspended
litke a pendulum. [ts natural frequency for small oscillations 15

g g 2g ig
A J— B ,(— ) == D) 1ﬁ—
{A) - {B) I (C) I ( =

229 The thin rectangular plate shown in the figure is loaded with uniform shear, t,, along all edges and

uniform uniaxial tension in the y-direcrion. The appropriate Ajry’s sitress function to solve for
stresses 15 given by

A x
(A) 7,0y~ 0, —+0,(x 0,

2 2

x° x° 1 4
(C) —Tﬂ_'.t}":l-{}'”? (1) T I¥ +ﬂﬂ?+ ﬂ'”{I - ¥ :l

AE 6
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QA0 A propeiler powered amrcrafl, trimmed to &itain maximurm range and flying in a straight Line, travels
a distance K [rom its take-off point when it has consumed a weicht of fuel equal 1o 20% of its
lake-oft weight. Jf the aircraft continues to fly and consumes a total weight of fuel equal 1o 50% of
Its take-off werght, the distance between it and ns lake-off point becomes:

(A) 2.5 R (B)3.1R (2L R D) 3I9R
{2.31 The given thin wall section of uniform thickness, £, is symmetric about x-axis. Moment of inertia is
: 35
giver to be [ =]—j I’ . Shear cenler for this section is located at
- y
2 G 35 17
(A x=—-h (B x=—-+"h ) x=—-—h (D) x=—-——"h
& 28 36 32

Q.32 During an under-damped oscillation of a single degree of freedom system, in the ime-displacement
piod the 1hird peak 13 of magnitude 1K and the 12nth peak 15 of magmitude L0 The darmping rabo &

5 apprax imately:

(A) 0052 (B)0.023 (C) 0.366 (D) 0.159
"]- :
Q.33 Given lhat the Laplace transform of y(f)=¢" ' (2cos2¢—sin2f) is ¥(s)=— 'j, . the
(s+ 1y +4
Laplace transform of ¥ {t)=e¢'{2cos 2t —sin ) is
2(s-12 2{s+2 2(5+2 2(s-1
(A _zls :.} (B {"._.1.,}_ (C) {3_1] (D) -{5__‘}&
(z=1) +4 (s+3) +4 {r+1) +4 (s—1y +4
(.34 In a cenain region a hill is described by the shupe z{x, y) = %Id + }'1 - xv =3y, whero the axes x

and y are in the horizontal plane and axis ; poinls vettically upward. If i | ] and k are unit vectors
along x, ¥ and z, respectively, then it the point x =5, ¥ = 10 the unit vector in the diraction of the
sicepest siope of the hill will be:

8

(A) i (B) | () k (D) i+]+k

(.32 An aircraft 1s cruising at an altitude of 9 km. The free-siream static pressure and density al this
altitude are 3.08 x 10" N/m- and 0.467 kg/m" respectively. A Pitot tube mounted on the wing

senses a pressure of 3.31 x 10° N/m-~ . Ignoring compressibility effects, ihe cruising speed of the
rctaft 15 approximate [y

(A) 5l mfs (B 1{K) m/s (Y 150 mis (D 200 my's

AL T T
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Q.36 The 1eim curves of an aircraft are of the formC_ = (0.05-0.29,)-1.1C, where the elevator

deflection angle, &,. is in tadians. The static margin of the aircraft s

{AY0.5 (B)0.2 (Cy0.] (D) 0.05

(.37  The functien f{x, ¥)= o+ y: — v — 3y has an extremum a1 Lhe poin
(A)(1.2) {B) (3.0} (CY (2.2) {In (1.1}

Q.38 Consider the flow of air { ® =1.23 kg/m" ) over a wing of chord length 0.5 m and span 3 m. Let the

free stream velocity be {f =100 mfsand the average circulation around the wing be =10 m°/s
per unit span. The lift force acting on the wing 1s

(A)E13 N {(B) 1843 N {C) 3690 N (L) 4920 N

.39 The stagnalion pressure and stagnation temperature inside the combustion chamber of a liquid
rocket engine are |5 MPa and 2500 K respectively. The burned gases have Y = 1.2 ;am!
R = 692.83 )/kgK. The rockel has a converging - diverging aczzle with a throal area of 0.025 m’
and the flow at the exit of the nozzle is supersonic. If the fow through the nozzle is isentropic, whal

is the mass flow raie of the gases out of the nozzle”
(A) 18.5 ke/s {B)31.2 kg/s (C) 29.7 kgfs (D) 194 kgis

.40 In finding a root of the equation: " —0x + 5 = 0 the Newten-Raphson method achieves an order of
convergence equal to:

(A} L.O (B) 1.67 (C) 2.0 (D] 2.5

Q.41 Consider a 1-D adiabatic, inviscid, compressible fNlow of air ( R =287 ¥Kg-K. ¢, =718 I/Kg-K )

through a ducl of constant cross-sectional area A=1 m-. If the volumetric flow rate is
(O =680 m’fs and stagnation temperature is T, =35B0.05 K | then the air temperature mside the

duct 15
(A 300 K (Bt 350 K (y 400K (I 450 K

(.42 A two stape chemical rocket, having the same specific impulse (f,.)} of 0 < for both the stages 1S
designed in such a way that the payload ratic and the structural ratio are same for both the stages.
The second stage of the rocket has following mass distnibution :

Propellant Mass = 10208 kg
Structural Mass = 1134 kg

Payload Mass = ] H0 kg
g =98 mfs

If the rockel is fired Irom test and it Mies in 4 zero pravity field and a drag free environment, the
final velocny attained by the payload is

(A) 97293 mfs (B) BY7.3 mfs ({7) 9360.2 mys (D} ED732 mf's

Q.43 A missile with a3 Ramjet engine is flying in air. The temperature al the inlel and the outle of the
combustor are 1206} K and 2500 ¥ respeciively. The heating value of the luel 1> 43 MI/kg and 1he

burmner efficiency is 0% Considering the working fluid to be air (Cp = 1005 VkgK and ¥= 1.4). Ihe:

m

fuelsair ratio { £ = —L } for this engine is equal 10

I!iﬂ

(A) 0032 (B) .30 () N.0O42 {2} 04126

AE | - 0
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(44 The tum <curves of an aircraft are of the form €, ={005-025)-0.1C where the elevator

deflection angle, 4., is in radians. The change in elevator deflection needed to increase the lift
coefficient fom 0.4 10 0.9 js ;

(A} =5 mdians (B} .25 radians (Cy 0.25radians {D) 0.5 radians
(34> It eis the base of the natural logarithms then the equation of the 1angent from the origin o the curve
Yy=¢F i
(A) y=x (B) y=mx () = (D) y=ex
e

Q.46 Consider a potential flow over a finite wing with the following circulation distribution

2
i =1001-{ 2] s

[o=100ms Ay

;o

If the fres stream velocity 15 1K) m/s, the induced anrle of attack is
(A) 0125 radians {B) —).125 radians

L,
[ ]

(Y 0.125 l—(%) radians (D) 2125 1—[—';) radians

(347 The inlec stagnation temperature for a single stage axial compressor is 300 K and the stage
etficiency 15 (.80 Following conditions exist at the mean radius of the rotor blade:
Biade speed = 200 m/s
Axial flow velocity = 160 mvs

Iniet blade angle f; = 44°
Outlet blade angle & = 147
Cp= 1005 I/kgK and y= 1.4

Whil is the stagnation pressure ratio {Pgs} for this compressor?

{A)1.4] (B) 137 (Cy L.5] (L} 1.23

AL Bl
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Common Data Questions
Common Data for Questions 48 and 49;

Consider a simply supporied beam of length L, carrying a bracket welded at 1ts center. The brackel carries a
vertical load, P, as shown in the figure. Dimensions of bracket are g=0. 1L The beam has a square cross

ceci1on of dimension A X A,

Q.48 Bending moment diagram is given by
(A) M

0.3PLC
{0.2PI:

(B)

0.2PL

—{13PL
(C) "

(b3PL
0. 2PL

/2

—).AFL

.49  Maximum value of shear stress is

(A) 067 PAY (B} 1.33 Pri° (Cy 1.5 Pri° (D7 0.9 Py

AE - — T T e


https://prepp.in/

www.prepp.in .repp

Your Personal Exams Guide

ciddl e AE
Common Drata for Questions 50 and 51:

Consider a potential flow over a spinning cylinder. The stream function is given as

R T r
={V. rsin@l—-—)+—In—
r- i R
whers
Ere;e E ?’E]Dilf* V. =25 mfs , - o
yhn lus, K=1m V. —_ Y
Circulaticn, T = 30x m"/ |
irculation m-{s
Q.50 The radial and azimuthal velocities on the eylinder surface at # =/ 2 are
(A) V_ =0mfs, V, =-173 mfs (B) V. =0 mfs, ¥, =75 mfs
(C) ¥ =0mfs, ¥V, =25 mfs (D} V=0 mfs, ¥V, =35 mfs
(.51 The stagnation pomts are located at
(A) 2107 and 330° (B) 2407 and 300° (C) 207 and 130F {1} 60° and 1207

Linked Answer Questions

Staterent for Linked Answer (Questions 52 and 53:
An aircraft with an IDEAL Turbojet engine is flying a1 200 m/s at an altitude whens the ambiant pressun i§

equal to 0.8 bar. The stagnation pressure and lemperature at the inler of the turbine are 6 bar and (400 K
respectively. The change in specific enthalpy across Lhe compressor is 335 kifkg. Assume the fuel flow rate

ta be very small in comparison to the air flow rate and consider Cp= 1117 IkpK and v = 1.5,

Q.52 What i5 the stagnation pressure at the inlet of the ngzzle?
(A) 28 bar (H)5.7 bar (C) 2.1 bar {I0) 6.3 bar

(.53 What is the specific (hrust produced by this engine under the given condibiens?
(A} 5380 Nufke (B) 745 Ne/kg (C}y 686 Ns/ke (D} 500 Nsfkg

Statement for Linked Answer Questions 54 and 55;
An aircraft i in straight and level flight at a constant speed v. 1t is disturbed by a symumetnic vertical gust,

resulting in a phugoid cscillaton of time period .
(2.54 Asspmung that g 15 the acceleration due to gravity, Tis given approximately by:
¥ TV ¥
(A) — (B) — (€) V2

g 5 ﬂng (L &

Q.55 If v=200 m/s then the wavelength of the phugoid oscillations, assuming g =9.81 mis”, s,
approximale] y:

(A) 1.28 % 10*' m (B) 1.30 % 19" m (C) 181 10" m (D) 918 m

AE - | ' 116
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General Aptitede (GA) Questions

().56 ~ (.60 carry one mark each.

(2.30 Which of the following options is the rlosest in meaning fo the word below:
Circuilous

{A) cyclic
{B) indirect
{C) confusing
{2} crooked

(3.37  The question below conrsists of a pair of related words jollowed by four pairs of words, Select the
parr Mt best expresses the relation in the originat pair.
Unemployed : YWorker

(A) tallow - land
(B) unaware : sleeper

(C) wit : jester
([}} renovated : house

(358 Chaose the most appropriate word from the options given below 1o complete the following
sentence.

If we manage to our natural resources, we would leave a befier planet for
our children.

(A} uphald
{B} restrain
(L) chensh
(D} congerve

.58  Choose the most appropriate word from ihe options given below to complere the following
SEREENCE.

His rather casual remarks on politics his lack of seriousness about the subject.

{A) masked
({B) belied

{(C) betrayed
{D) suppreszed

(360 25 persons are in a room. L5 of them play hockey, 17 of them play football and 10 of them play
both hockey and football. Then the number of persons playing nesther hockey nor football is.

(A} 2 (B) 17 () 13 (D) 3

().61 — ().65 carry two marks each.

Q.01 Modern warfare has changed from large scale clashes of armies to suppression of civilian
populations. Chemical agents that do their work sllenily appear to be suited to such warfare;

amdl regretfiully, there exist people in military establishments who think that chemical agents
are useful toods for their cause,

Which of the following sratemermmis best sums up the meaning of the albove passage:

{A) Modem warfare has resubted in civil sirife.
{B) Chemuical agents are useful in modern warlare.

(C) Use of chemical agents in warfare would be undesirable.
{3} People in miltary establishments like (o use chemical agents in war,

AE - 117142
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.62 1f 137 + 276 = 435 how ronch is 731 + 6727

(A} 334 (B} 1403 (CCy 1623 (D) 1513

Q.63 5 skilled workers can build a wall in 20 days; 8 semi-skilled workers can baild a waill 1n 25 days;
1C unskilled workers <an build a wall o 30 davs. 1T a team: has 2 skilled, & senu-skilled and
3 unskalled workers, how long will it take to build the wall?

{A) 20 days (B) 18 days () 16 days (D) E5 days

(.64 Cnven dapits 2. 2. 3, 3, 3, 4. 4. 4, 4 how many distinct 4 digit numbers greater than 3000 can be
formed?
{A) 30 {B) 3] () 32 (D 54

Q.65 Hari (H), Gita (G, Irfan {I} and Saira {S) are siblings (i.e. brothers and sisters). All ware bom on
1" January. The age difference between any two successive siblings (chat is born one after another)
15 less than 3 years. Given the followmng facts:
. Hari's age + Gita's age > Irfan’s age + Saira’s age.
1.  The age difference between Onta and Saira 15 1 yvear. However, (nita 15 ned the
oldest and Saira is not the youngest,

1. Ther® are no twins.

In what order were they bom (oldest first)?

(A) HSIG (B} SGHI (C) IGSH D) THSG

END OF THE QUESTION PAPER
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