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The steady state solution of the heat equation E*?—E wi0.0) =10 and w(5.1) =15 is

(A) n{x}=15+lllr (B) u[x] 10+x
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Which of these methods is not a step meltim:l Auxmgﬂmml Iege

{A) Runge Kutta method Euler method
{C} Taylor's method IfD] Milne method

The order of convergence of biscction method is
{A) Linear (B} quadratic (C) cubic (I None

In reversible adiabatic process of a perfect gas

{A) Stagnation pressure and stagnation temperature are constant.
(B}  Only Stagnation temperature is constant.

(C} Only stagnation pressure is constant.

(D)  Stagnation pressure and stagnation lemperature are not constant.

Entropy of perfect gas increases with
(A} Stagnation Pressure Loss iB) g Melocity change
(C) Static pressure change (D) Stagnation temperature change

For a normal shock with the upstream Mach number tends to infinity. the resulting
downstream Mach number for pe ?.s with specific haat ratio 1.4 is
|

T’
—

(A) 1 (B} 0O Cyf 378 (D Infinity

Estimate the Mach number for an n rh flying in the air ar'a speed of 1000 kmph; at
standard sea level temperature 15%C.

(A) 1.0 {B) ﬂiﬂr]? (C) 0947 (DIEE1.217

Air at a stagnation state of 3 atm and 300 E is accelerated to 200 mfs. Determine the Mach
number of the flow.

(A) 059 1By 0317 (C) 1.0 (Dy 0.0

Consider a flow through converge nt: nt nozzle, if the exit pressure is less than the
back pressure. the nozzle is said to be

(A)  Under expanded (BY  Ower expanded

(C} Correctly expanded i)} Cheked

A convergent-divergent nozzle is designed to operate with e xit Mich number of 1.75. The
nozzle is supplied from an air reservoir at 68 x 10° Nim® (abs). The exit to thioat area ratio
is 1.386. The exit Mach number when the nozzle just chokes 1s 0.48. What is the maximum
back pressure to choke the nozzle 7

(A) 68 atm (B} 58 atm (C) 48 atm (DY 38 atm

A Mach number 2.0 nozzle is run by a settling chamber with air maintained at 300 K. The
air is_discharging to an environment at atmospheric pressure. Determine the settling

chamber pressure required to min nozzle a correctly expanded state. |
(A) 782am weiB) 2Mam | (@e1428m, (D), 5.28 am
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19.  The coefficient of pressure at a stagnation pmh M mmﬂege

Mach mumber as M is
(A) 1 BY) 14 M4+ M40
)y M D) MI2+#M

20.  For an airfoil at 12° angle of attack. the normal and axial force coefficients are 1.2 and
0.03, respectively. The lift and drag coefficients respectively are

(A) 1.18 and 0.279 (B) 1.18 and 0.279
(C) -1.18 and 0.279 (D) (L0 and 0.0
21.  [Imrotational, incompressible flow has both velocity potential and stream function that
should satisfy
{A) Euler equation By Laplace equation
(C} Bemoulli equation 1D} Energy equation
22, Circulation around any closed curve in @ uniform flow is
{A) Unity (B} Finite (C)} Zero (D) Infinity
2).  For source flow, the velocity ﬁus are
{A) Radial lines (B) Circles ) (C)| Straight lines (1  Elliptical
A
24.  For what bodies the skin friction gﬁmums [or the major portion of the total drag and
the wake drag is very small ?
(A} Bluff body d Automobiles
(C) Streamlined body ) Pipes
25, An aircraft of mass 1500 kg in @8teady level flight. If the wing incidence with respect to
the freestream flow is 3 deg. w be the aerodynamic efficiency of the aircraft 7
(4) 99 (B) " 53 Cy 19 (o 29

26.  The semi-span of a rectangular wing of planform area 8.4 m' is 3.5 m. What could be the
aspect ratio of wing 7
(A) 1083 (B} 883 iC) 3.85 (D)5:33

27.  For 2D wedge shaped body in supersonic flow with an attached oblique shock, an increase
in freestream Mach mumber will cause the obligue shock wave
(A} To move away from the body By To move closer o the body
(C} To remain unaffected (D} To become normal shock wave

28. At a given point on the surface of an airfoil. the pressure coefficient is 0.3 at very low
speeds. If the freestream Mach number is 0.6, calculate the pressure coefficient at this

point. . . ) |
(A) 20375 B 0375 (G2 6T (D)) -2.67
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What 15 the value of lift coefficient for thin s,lﬂmm.ﬁgﬂ.ege

if free stream Mach number is 0.77 :
(A) B.Ba {B) 6.28a (CY  0Fa () 1%

Consider a potential flow with freestream velocity 100} m/s over a finite elliptical wing.
Circulation at the origin is 100m?s. The span length of the wing is 4 m. What could be the
induced angle of attack?

(A)  0.125 radians (B) 0.4 radians
(Cy 1.0 radians (D} B radians

Consider a polar coordinate system with 3 source of strength A located at the origin.
Superimpose on this flow a uniform stream with velocity V. The value of stream function
of the streamline that goes through the stagnation point of the resulting flow pattern is

(A) A2 (B) 2A [C) oo (Dy = A

The strength of the vortex at the tralling vortex for both the finité angle and cusped trailing
edge according to the Kuita condition is
(A) Unity (B} Infinity F’rfll Zero ([M Finite

A 2D source of volume rate i

Determine the radial hﬁ'{ of

Ay -02m (B) 02m
)

What is the value of stream fupcty
(A) 314 (B) Zero

j’m:."s 15 located in‘a uniform flow of 2 mfs.
nation point from the source,
(Cy 1m (DE2 m

nf%ﬁtinn the streamline for Rankine oval ?
i (Dy 180

Consider the nonlifting flow over gylinder. Calculate the locations on the surface
of the cylinder where the coefficient ure (C,) is zero.

(A) 0. 60,90, 120 degrees (B) 30, 150, 210, 330 degrees

(C) 180, 270, 360 degrees (D Dand 180 degrees

For Brayton cycle, the cyele efficiency vy depends
(A} Only on pressure ratio

(B} Only on nature of the gas

(C} On both pressure ratio and nature of the gas
(D) Nope of the above

Under static conditions i.e., when intake velocity is zero
{A) Thmstjs THAXAAIIT & (B Propulsive efficiency is maximum
(C) Thrust & minimum (D) None of the above
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38.  [fthe initial mass of the rocket=200kg, mass Akjni[:!l;g:m_;MiQBOI Iege

propulsive structure=110kg, find the propellant mass fraction (£)
(A) 035 By 0.778 (Cy 045 (D) 0.05

3. For heat exchange cycle the decrease in pressure ratio will cause the efficiency to
(A) Increase (B) Decrease
{C} Independent of pressure ratio (D} None of the above

40.  Slip factor in the centrifugal compressor
{A)  Increase with number of vanes
(B} Decrease with number of vanes
{C} Independent of the number of vanes
(D) None of the above

41.  For atypical subsonic compressor cascade at zem incidenge the yalues of the eritical mach

number (M) is in the range of
(A) 0205 (Byl L7 -0.85
(€} 1-15 Yo 0-01

42.  Burning rate modifiers are used in solid propellants 1o
(4)  Accelerate or decelerate the ¢o ion rate
(B} Improve the elongation of the propellant at low temperatures
(C)  Provides the struciural matrix hokdthe propellant together

(D) None of the above

4).  Stay time (L) of the propellant gases is given by
(A) L=== ) t==f
me m

{C} both (A) and (B} (D} anly (A) is correct
Where,

V. — chamber volume, w-Specific volume of propellant gas

p. M-density and mass flow rate of the propellant

4.  The combustion chamber pressure loss is mamly due o

{A)  skin friction and twrbulence By rise in temperature

(C} both (A) and (B) (D) None of the above
45.  Cenirifugal stresses in the blades of turbine are proportional to

(A N (By N

) WN (DY “Nofie 6 the abdve

where N is the rtation speed.
su-[&] ¢ *
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(A) Useful propulsive energy to the sumof that éner oy and unused kinetic energy of the
jet.

(B} Useful kinetic energy for propulsion to the rate of energy supplied in the fuel.

(C} Useful work done in overcoming drag to the energy in the fuel supplied.

(D) input energy Lo the engine oulpal.

Froude's efficiency (n,) is the ratio of

Which of the following throst relation is true 7

(A) F=CrAP (B) F=CimC

(C} Both(A)and (B) (I} None of the above
Cr— optimum thrust coefficient

C - characteristic velocity

P — Chamber pressure

A, — Throat area

The typical values of eritical pressure ratio for nozzle is in the range of
(A) 0.12-0.40 [B) D53 -0.57
(C) 080058 YD) 06-03

Which of the following statements is true’
{A) Under expanded nozzle — rea is oo small for an optimum area ratio.

(B) Owere: nozzle — ared is oo small for an optinum srea ratio.
(C) Under expanded nozzle - large for an optimum expansion.
(D) None.of the above

What is the effect of divergence in conical nozzles?
(A} Small angle gives highspeci lse

(B} Large angle gives better performance

(C} Both (A)and (B)

(D) None of the above

The velocity comection factor (L) is related to energy conversion cfficiency (2) by

n

(A) € (B) e ) Ve (D) e

The value of discharge correction factor (Ca) is usually larger than | because,
(A} molecular weight of the gases increase through the nozzle.
(B} heat is transterred to the walls lowering the temperature and thereby increasing the

density.
(C) both (A) and (B
(D) Only (B)
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5).  The correct relation between mixture ratio {r}lssmg(mqug ege

given by
(A) n'lozl:T"::l {oxidizer) iB) m:% {fuel)
(C} both(A)and (B) (D} None of ihe above

54.  The specific impulse of a liguid rocket engine is
(A} Directly proportional to the molecular weight.
(B} Inversely proportional to chamber temperature.
(C} Inversely proportional to molecular weight.
(D} None of the above

55.  What are the desirable propenties of liquid propellants?
(A) Low freezing point and specific gravity.
(B} Low freezing point and high specific gravity.
(C) High freezing point and high specific gravity.
(¥ Low boiling point.

56.  The relation among velocity(Z,). disgharge (5y) and thrust (Cp) correction factors is given
by,
’

(A) L,=G:l4 B) =0 .rC':u La=Lriy i) None of the above

57.  The burning rate of composite pro
(A) Decreasing the oxidizer
(B} Increasing oxidizer percent
(C) Baoth {A) and (B)
(D) None of the above

lamts can be increased by,

sze

58.  Inthe burning rate law given by r=ap®, the value of combustion index(n)
(A) Depends on imtial grain temperature
(B} Describes the influence of chamber prassure on the bumning rate
(C) Both{A)and (B)
(D) None of the above

59.  For an end burning grain the web thickness is
(A} Half of the length of the gram iBy Equalto the length of the grain
{C} Cannot be related to length iD} None of the above

60. The time interval between the initial and final 10% pressure points on the pressure-time
trace (in burning solid propellants) is called
(A) Burning time= By Action time
(C) Deflagration time (D) Delay time
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61. The biharmonic equationV* @ = 0. in the L uf mpgmmyn%u?ge

theory of elasticity is derived

{A) by combining equilibrium-eguation and compatibility condition.

(B} by combining equilibriim eguation, stress-strain relation and compatibility condition:
(C} by combining stress-strain relation and compatibility condition.

(D) by combining equilibrium eguation and stress-strain relation.

62. The biaxial stress field components are: o, = ax®y® , gy, =by* 1, = x y* The
values a and b for the stress field ro satisfy the equilibrium equations are:

(A (-3/2) and (-1/4) (B) =34 and (-1/2)

(Cy  (—1/2) and (-1/3) (DY (1/3) and (1/4)
63.  The state of pure shear stress is defined by the stress function

(A) ¢ =gy iBii@=cx*y

iC) p=cxy® (D)@ = cxy?

64.  The value of ¢ for the following strain field is to be possible ane is

Eu= X" + YN €, = X% Y = cuy
Ay 1 iB) 2 b iCh 4 (D} (1/2)
A

¥ H-Id ¥ axes are a,, = 55 MPa, o, = 28 MFa. Une
1. Whal is the valee of other principal stress 7
:- (C) 25 MPa (D) 12 MPa

65.  The normal stresses with respect
of the principal stress values is 66
(A)  20MPa ) 17

66. A beam subjected to pure 5 radius of curvature 3000 em The second
moment of area of its cross secti 60 cni’ and E = 200 GPa. The bending moment value

is
(A) 5000 N-m (B) 2000 N-m
(C) 4000 N-m (D) 6000 N

67.  Point of contra flexure is
{A) at which shear force is maximum.
(B} at shear force and bending moment are maxinmm.
{C) at which shear force and bending moment are zero.
(D) at which bending moment is zero.

68. A beam of length L and uniform section is simply supported at its ends and is subjected to
a shear force P at its midpoint. In the second case the length of the beam is doubled with
boad at mid span. The ratio of the maximum bending stress of second case to the first case
is

A) 4 #) 1 (©).2 (D) 3
Set-[ A] 9 AS
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T
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75.
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' |
A cantilever beam of length L is suhjeciedm lfalll:slg mmgv!l.?ge

cantilever beam is subjected moment M at its free.end. 1f the slope af the' ip of the beams
is to be same, the ratio of M 1o Pis
(A) 2L B) L (€T L2 (D) L?

A shaft of length L and rigidity G 1s fixed at left end and free at the other end. A torque T
is applied at its midpoint. The twist at the free end 1s
(Ay TLA2GY) < (B) TLAGH  (€) 2TLAG)) (D) TLA4GI)

A solid shafi of diameter d. length L and torsional rigidity G is subjected to torque T at its
ends. If T is the maximum shear stress. the maximum tensile siress is

(A) 2 By 4t i) =t (DY 3T

A solid shaft of length L and diameter d is fixed at its ends. It is subjected to a torque T at
point L4 from left fixed end. The maximum shear stress is
(A) 16THmd") (B) 32Tind’) (C) ET/imd') (D) 2T

A shaft of uniform section and diamulet d is subjected to torque T. In the second case the
diameter of the shaft s doubled |.|uL. remaining same. The ratio of the maximum
shear stress of the second case 10 l;h-: first case is

(A) 2 {B‘) 112 p Cyh 14 oy 178

The cross section of a ml!.mm i Ln:mnle of width 15 cm and depth 20 cm and cross
section is in x-y plane, The mdl]l para]lc] to x-axise During buckling the bending will be
(A)  about y-axis w about diagonal line

)

(C) about x-axis about z-axis

The buckling load for & colo ith fixed ends is SOO0°N. If the end condition of the
column is made fixed-free the load 1=

(A) 16000 N (B) 4000N C) 3MNON (D) 500N

A column of length L is hinged at its ends and subjected to axial compressive load P. 1T
another hinge is provided at the midpoint so that the displacement is zero at the midpoint,
the buckling load becomes i
(&) TEF4L  (B) 47%EKLY (© <El2L (D) TEENL

The cross section of a column is circle of diameter 100 mm and length 3 m. The
slenderness ratio is

(A) 100 By 120 iCy 240 (D) 300

The biaxial siress field componens are o, = 12c , o, = 6c,7,, = 4c (in MPa).The

vield stress in simple tension test is 300 MF'.'] The value of c nrmn:[mg o maximum shear
siTess ﬂ'l.e-ury 1s

(A) 120 @ 150 (C)..s60 (D), 9
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subjected 1o vertical shear force applied at the shear center. The skin'is ineffective in
resisting the load. The shear flow

(A} varies linearly between the lamped areas

(B} varies parabolically between the lumped areas

(C} is constant between lumped areas

(D) is zero in the flanges of the channel section and constant in the web section

80. A closed thin walled rectangular section of width 10 cm and depth 20 cm is subjected to a
constant shear flow of 15 Nicm around the contour. The torgue produced by the shear flow
is

(A) 3000N-cm (B) 4000 N-cm  (C) S000N-cm (DM 6000 N-cm

81. The stiffness of a spring in spring-mass system is k and m is the mass. The stiffness of the
spring is doubled and mass is reduced by half. The ratié of the frequency in the second

case to that in the first case is
(A 1 B} 4 (ChHp 12 Dy 2
81,  In a spring-mass system with lﬁ frequency of oscillation is found to be 90% of its

natural ﬁ'aq‘lllemy. The damping i5
(A) (03" @), (029" )0 (e (o) (0.4)"

8},  The mass in tém is | kg and damping rabo is 0.25. The natural
frequency of vibration 15 8 rad/seci The damping constant is
(A) 0.2Nsm (B) ZN- 1 [EE 4 N-sfm i 3 Nesfm

84.  The number of degrees of freedomifar asimply supponed beam is
(A 4 iB) 2 Ty infinite (D) 10

85.  The rigid body movement is observ e case of vibration of a beam with
(A) both ends fixed
(B} both ends simply supported
{C) omne end fixed and other end hinged
(I} Both ends are free

86. There exists a particular point on the wing about which the moments are independent of
angle of attack. This point is known as

(A) Centre of pressure iB)  Aerodynamic center
(C} Centre of gravity (D)  Stagnation point
87.  An awplane in the steady. equilibrivm flight at its trim angle of attack has zero pitching
moment about
(A) Centreof gravity, (B} “Centre of pressure
(C) Aerodynamics center (D), Quarterchord point
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88.  The contribution of wing with positive cmbetbm myﬁggl Iege

(A)  Stable (B} Destabilizing
{C) Negligible (I} None

89.  For longitudinal static stability, the centre of gravity of an arplane must always be
{A) ahead of neutral point
(B} behind neutral point
(C} on the neutral point
(D) positioned at 10% of chord length of the wing

9. The airplane trim angle of attack can becontrolled by deflecting
(A)  Rudder (B) Aileron (Cy  Elevator (D} “Flap

91.  The stick fiorces at trim can be made zero by incorporating on-either the elevator.or
rudder
1Ay flap {B) trim tah (Ch} slat (I} aileron

91,  The difference between the neul intand the actual centre of gravity position is called
(A) Static margin By Chord
(C) Quarter chord 4 } (D) Sideslip

ateof rull 5 called

By Adverse yaw
Cross effect

93},  The yawing moment created due
{A)  Weathercock effect |
(C) Dihedral

ne a small extension at the beginning of the

94. The rudder lock can be preve by
vertical tail. It is called
(4) Dorsal fin (By Rudder fin

(C) Ruodder delta (D} Rudder tip
95.  When the tips of the wing are at higher level than the root of the wing, the wing is said 10
have
(A) Twist iB) Dihedral
(C) Anhedral (D) Taper
96.  The yawing moment created due to sideslip is called
1A} Rolling (B) Adverse yaw
(C) Weathercock effect (D} Pullup
97.  The rolling moment created due to sideslip is called
(A} Dihedral effect (B) “Adverse Yaw
(C)  Weathercockeeffect (D Pulldown
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101.

102.

103,

104.

-
For unpowered gliding flight, the angle ‘8" !ﬂlmgmmy&QI ljgge

Drag force ‘D by
{A) Tan8=L/D (BY Tan8=DNL
C) Sme=LD (D) Cosd=L/MD

The absolute ceiling of transport aircraft is defined as the altitude
(A) Where maximum rate of climb s 100t/ min

(B} Above service ceiling

(C}  Where maximum rate of climb is infinity

(D) Where maximum rate of climb is zero

The stall speed of a given arplane at o given altitude is
(A} Proportional to Maximum lift coafficient

(B} Inversely proportional to Maximam lift coefficient
(C} Proportional to lift coefficient

(D) Inversely proportional to lift coefficient

4

afi % here thrust is constant with velocity. The maximum

Consider for jet propelled am
climb angle B will .
(A) Lift to drag ratio is maximum
(Cy Lift to drag ratio is one

) >
In the case of a stcady level flight .Iue of minimum thrust required with
altitude. '

(A) changes (B) increases
(C) decreases (D) remains constant

Identify the TRUE statement from the following choices.

(A) Wing dihedral and high wing reduce roll stability.

(B} Wing dihedral increases moll stabiliy and-high wing configuration reduces roll
stability.

(C} Wing dihedral and high wing increase roll stability.

(D} Wing dihedral and low wing configuration reduce roll stability.

"NB) Lifitodeag ratio isminimum
(DY Thrust is maximum

In the case of steady level flight, the relation between velocity comesponding to power
required minimum (W, i) and velocity corresponding to thrust required minimum (Vi)
is

L‘!'ll \"F m;ﬂ.?ﬁ Vq-mn ‘.BJ ‘\‘rpr n = Vl.r num

C) Vomn20.76 "'rrrﬁ (D) Vrr-u_g= B2 VE &

Set-[ A] 13 AS



105. For critically damped single degree of ﬁl tmmy&quege

damping constant of 3 Ns/m and spring constant E of 9 N/m. the n mass mis
(A) 025kg 1BY 1'kg
(C) 3kg D) 9kg

106. An aircraft of mass 2000 kg in sieady level flight at a constant speed of 100 m/s has
available excess power of 2.0 = 10° W. The steady rate of climb (approximately) it can

attain at that speed is
{A)  100mfs (By 150 m/s
(Cy 200 mfs (D) 10m's

107. The purpose of winglets used on wings is to
(A} Minimize induced drag iB) o Minimize wave drag
(C} Minimize skin friction drag (D) Minimize profile drag

108. Identify the TRUE condition for smallest possible wurn radius and largest possible tum rate
in a level turm flight.

(A) Highest possible 1bad factoe il
(B} Lowest possible load factor 2 est possible veloeity.
(C) Highest possible load factor@nd highest possible velocity.
(D) Lowest possible load factor and lowest possible velocity.

pestpossible velocity.

109. Consider a straight wing of aspect e Wit an NACA 2412 airfoil. For low-speed flow,
the lift coefficient at an angle of alta k Dfﬁ deg is 0,648, Assume the span efficiency factor
ts [.95, Calculate the induced drag

(A) 0234 0.423
(C) 00234 Dy 00423

1108. The propeller is feathered when an engine failure accurs in flight. This is preferred because
it

(A) minimizes drag (B) maximizes kit
(C}) maximizes drag (D} mimmizes Lt

111. Fora NACA 2412 airfoil of chord *¢’, identify the comrect combination from given choices.
(A) Camber s 0.02c located at 0.4c from the leading edge.
(B} Camber is 0.2c located at 0.04c from the leading edge.
(C) Camber mﬂﬂ-ic: located 4 0. 3¢.from the'leading edge.
(D) Camber is Didedocated a 0.02c fromethe leading edge.
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112. The main function of swept back wings of m*am:tfalpd my COI Iege

{A) toincrease the drag divergence Mach number
{B} todecrease the drag divergence Mach number
(C) toincrease the lift

(D} 1o increase the strength

113. What are the necessary criteria for longitudinal balance and static stability 7 Cup IS
coefficient of pitching moment about center of gravity and «, is absolute angle of attack
(A) Cy, at zero liff must be positive, D0y ./, must be pegative.
(B} Cy...at'zero lift must be negative, Oy ol Gotg must be negative.
(C)  Cwmce at zero lift must be positive, @Cw /7o, must be positive:
(D) Cy.qat 2ero lift most be zero, 60y /o, must be zero.

114. An airplane requires longer ground roll to get off the ground during

(A) summer iB) winter
(C}  cross-winds (D} mainy day
115. The amount of time that an airplane canstay in the air on one load of foel s called -
(A) Range (B’ Endurance
(C} Load factor b (D} Time to climb
A

aiial component of velocity is zero.
iB) _Ewerypaint in the trajectory
Sl toth perigee and apogee

117.  Which of the following is alwa 1served in an orbil !
(A) Kinetic Energy iB). Potential Energy
{C) Potential and Kinetic Energy (D}  Angular Velocity

116.  In an elliptical orbit at which
(A) Periges

(C}  Apogee '

118.  The ratio of escape velogity to orbital velocity arthe point in a circular orbit is equal to

(A 1414 (By 0.707
<y 1 fiy) 2
119. The total energy of an orbit is equal (o zero in
(A} Circular Orbit (B)  Hyperbolic Urbit
(C} Elliptic Orbit (D} Parabolic Orbit

120. The ratio of change in velocity required to change the orbital plane mclination to 90
degrees without changing velocity to the orbital velocity in circular orbit is equal to
(A) 1414 B) 1
c) 2 Dy 0707
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