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Q. 1-Q. 20 carry one mark each,

a.No.1 Which one of the followin i '
\ th B engines should be used by a subsoni
airplane for minimum specific fuel consumption? ’ e PR
(A) Turbojet engine with afterburner
(B) Turbofan engine
(C) Ramjet engine
(D) Scramjet engine

Sol. B

Turbofan engine used in passenger transport aircraft has less
because of high by pass ratio.

Q.No.2 A spring-mass-damper system with a mass of

lkgi - ;
0.2 and a natural frequency of 5 rad/s. The da g is found to have a damping ratio of

mping of the system is given by

(A) 2 Ns/m (B) 2 N/s (C) 0.2kg/s (D) 0.2 N/s

Sol. A

m=1kg, £=02===

C
Ce

wy, =5rad/s

C=2&mw, =2 Ns

i,

Q.No.3 [f f(g):-.[ wod sm&],then fla) 1 (B) =

~-sinf cos®
(A) f(a"'ﬂ) (B)
Sla+p
(©) 7{a-p) e
(D) 2x2 zero matrix
Sol. B
_[cos@ sing
f(6) = —sind cos@
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f(a) f(B) =

cosa sina[CO_Sﬁ sinﬁ]
—sina cosall—sing cosp

[ costar ) sinta+ B g v p)

“[=sin(a+B) cos(a+ p)

Q.No.4 An artificial satellite remains in orbit and does not fall to the earth because

(A) the centrifugal force acting on it balances the gravitational attraction

(B) the on-board rocket motors provide continuous boost to keep it in orbit

(C) its transverse velocity keeps it from hitting the earth although it falls continuously
(D) due to its high speed it derives sufficient 1ift from the rarefied atmosphere

Sol. A

a '}

Q.No.5 The Euler iteration formula for numerically integrating a first order nonlinear
differential equation of the form 3 = S (x), with a constant step size of At is

(A) x,, __'xk-'mxf('xk) (B) x,,, =x, +(Af2/2)>‘f(x&)
©) x, =y —(lim)xf(x‘) (D) x,,, =x, +Atxf(.\:k)

a.No.6 The number of natura] fre

quencies of an elastic beam with cantilever boundary
conditions is

(A)1 (B)3 (C) 1000 (D) Infinite

Sol. D
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Q.Ne.7 For maximum range of a glider, which of the following conditions is true?

(A) lift to drag ratio is maximum
(B) rate of descent is minimum
(C) descent angle is maximum

(D) lift to weight ratio is maximum

Sol. A

Equation for glider,

L =Wecosy
D = Wsiny
_D_ 1
tan}/—r—z
D
igh 1
We know, tany=M=ﬁ

range G
= heightx &
Range = heig e
For maximum range, Rang

So lift to drag ratio should

-

QNo.8 An airplane with a larger wing as compared to a smaller wing will necessarily have

(A) more longitudinal static stability

(B) less longitudinal static stability

(C) same longitudinal static stability

(D) more longitudinal static stability for an aft tail airplane if aerodynamic center of
the larger wing is behind the center of gravity of the airplane

Sol. D
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Q.No.9 The minimum value of
J(x) = x* —7x+30 occurs at

(A) x=7/2 (B) x=7/30
(C) £=30/7 (D) x=30

Sol. A

J(X) =x% — 7x+ 30
JX)=2x-7=0
X=7/2

J’(X) = 2 - positive

So J(x) is minimum at x = 7/2

Q.No. 10 Two airplanes are identical except for the location of the wing. The longitudinal static
stability of the airplane with low wing configuration will be

(A) more than the airplane with high wing configuration
(B) less than the airplane with high wing configuration
(C) same as the airplane with high wing configuration
(D) more if elevator is deflected

Sol. C

e same because of pitching moment is same.

Q.No.11 For a fixed center of gravity location of an airplane, when the propeller is mounted on
the nose of the fuselage

(A) longitudinal static stability increases

(B) longitudinal static stability decreases

(C) longitudinal static stability remains same
(D) longitudinal static stability is maximum

Sol. B
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If propeller is mounted ahead of C.G., it will destabilize the a/c. And longitudinal static
stability will decrease.

Q.No.12 Let an a_irplane in a steady level flight be trimmed at a certain speed. A level and
steady flight at a higher speed could be achieved by changing

(A) engine throttle only

(B) elevator only

(C) throttle and elevator together
(D) rudder only

Sol. C

For steady and level flight,
L=W =>pV2sC,

T=D=-pV25Cp

se, For balancing lift C; should be
ecreases by elevator.

When speed is increases, lift wi
decreases or in other way angle of

Q.No.13 For a plane strain problem in the x - ¥ plane, in general, the non-zero stress terms are

(A) a-a!a-u!an’al)‘ (B) aﬂ'aﬂ’aﬁ'o"?

(C) anso-l?’a)w'o-n (D) o-"’an’a-‘?’aﬂ

dition in x-y plane,
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QNo.14 For an elastic anisotropic solid, the number of independent elastic constants in its
constitutive equations is

(A) 2 (B)9 (©) 21 (D) 36

Sol. C

y-
Q.No.15 Total pressure at a point is defined as the pressure when the flow is brought to rest

(A) adiabatically
(B) isentropically
(C) isothermally
(D) isobarically

Sol. B

Q.No.16 The drag divergence Mach number of an airfoil

(A) is a fixed number for a given airfoil

(B) is always higher than the critical Mach number

(C) is equal to the critical Mach number at zero angle of attack

(D) is the Mach number at which a shock wave first appears on the airfoil

Sol. B

Q.No. 17 On which cne of the following thermodynamic cycles does an ideal ramjet operate?

(A) The Rankine cycle
(B) The Brayton cycle
(C) The Carnot cycle
(D) The Otto cycle
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Q.No. 18 Across a normal shock

(A) both total temperature and total pressure decrease

(B) both total temperature and total pressure remain constant

(C) total pressure remains constant but total temperature decreases
(D) total temperature remains constant but total pressure decreases

Sol. D

i,

Q.No. 19 The Joukowskii airfoil is studied in aerodynamics because

(A) ?t _is used in many aircraft

(B) It is easily transformed into a circle, mathematically
© it has a simple geometry

(D) it has the highest lift curve slope among all airfoils

Sol. B

Q.No.20 One of the criteria for high-speed airplanes is that the critical Mach number should be

as lll::igh as possible. Therefore, high-speed subsonic airplanes are usually designed
wi

(A) thick airfoils

(B) thin airfoils

(C) laminar flow airfoils
(D) diamond airfoils

Sol.

Mach number is higher than thick airfoil.
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Q. 21 to Q. 75 carry two marks each.

Q.No.21 Two identical earth satellites 4 and B are in circular orbits at altitudes A4 and hp
above the earth's surface respectively, with /i, > hp. If E denotes the total mechanical

e;ergy, T the kinetic energy and ¥ the gravitational potential energy of a satellite,
then:

(A)EA>EHaﬂd Vi<V
(BYEy>Ezand T, > Ty
(COYEs<Egand T,> Ty
(D)Es>Egand Ty < Ty

Sol. D
hy > hg

For satellite A

Total energy, E, =T +V = %mvﬁ . cm

TA

v, = GM
A Rpo+hy

_ 1 GM GMm
EA = -m =
2 Ra+hy Rpthy

For satellite B,

Total energy, Eg

1 GMm

Ty <Tg

Vy=>Vp
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Q.No.22 Let P and Q be two square matrices of same size. Consider the following statements
(i) PQ=0 implies P=0 or 0=0 or both
(i) PO=1* implies P=Q"
(i) (P+ Q)" = P* +2PQ + O
(iv) (P-Q) =P*-2pPQ+ @}

where /is the identity matrix. Which of the following statements is correct?

(A) (i), (i) and (iii) are false, but (iv) is true
(B) (i), (ii) and (iv) are false, but (iii) is true
(C) (ii), (iii) and (iv) are false, but (i) is true
(D) (i), (iii) and (iv) are false, but (ii) is true

Sol. D
Both P and Q are square matrices of same size.

(i) For example,

P=[i 8] and Q=[8 (1)

S

(iyPQ =1
P=Q7! (el #0)
(iii)

P+ Q)?

(iv

= P2 + QP + PQ + Q2

P=Q).(P— Q) =P?-QP-PQ+(?
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Q.No.23 A | kg mass attached to a spring elongates it by 16mm. The mass is then pulled from
its equilibrium position by 10mm and released from rest. Assuming the acceleration

due to gravity of 9.81 m/s?, the response of the mass in mm is given by

(A) x=10sin24.76¢
(B) x=10co0s24.76¢
(C) x=sinl6r

(D) x=10cosl6¢

Sol. B

mg = ké;

1x9.81=kx10x1073

k =613.125 N/m

X = AcoS wyt + BCcoswyt

Att=0,
A=x,=10mm

x=0,B=0

SO0 X=x,C0Sw,t

x =10co0s(24.76

a.No.24 The earth’s radius is 6.37x10°m and the acceleration due to gravity on its surface is

9.81 m/s®. A satellite is in a circular orbit at a height of 6.30x10°m above the earth’s

surface. The minimum additional speed it needs to escape from the earth’s
gravitational field is

(A)3.66x10°m/s  (B)3.12x10°m/s  (C) 3.27x10°m/s (D) 3.43x10°m/s

Sol. B
Earth radius, R = 6.37x 10° m

g=9.81 m/s?
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h=6.30x 10°m

r=R+h=7x10°m

v, = /ﬂ= /ﬂ= 7.54 kmls
r r
GM

9=%z
V, =2V, = 10.66 km/s

AV =V, -V, =3.12x 103 m/s

Q.No. 25 Shown in the figure below is a model of an Euler-Bernoulli beam made up of two
materials subjected to pure bending moment M. The Young's modulus of material A
and B are E4 and Ep, respectively. The sectional moment of area, about the neutral
axis, of the cross-sectional areas made of materials A and B, are I, and 7p,
respectively. The radius of curvature p of the flexural deflection of this composite
beam to the bending moment M is then

NN BN NN\

Es,Ip

M i - s P S R o e - M

NN NNNNN

(A)p:.E-"L_lﬁ.Eﬁﬂ_ (B) p= EJIQ;EBQ
M E, +EXI,+1,)
C) p=—->-— _EHE NI, +1,
EJd +Eply x4 M

Sol. A
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1 _d?
Curvature, k= - =2
p dx
_ ., d?y _EI
M=El— =—
dx p
—El
P=wu
P =patps
— Eala + Eplp
M M
_ Ealp+Eglp
M

Q.No.26 Two pipes of constant sections but different diameters carry water at the same volume
flow rate. The Reynolds number, based on the pipe diameter, is

(A) the same in both pipes

(B) is larger in the narrower pipe

(C) is smaller in the narrower pipe

(D) depends on the material of the pipes

< Ds

2
Mass flow rate, m = pVA (A =ﬂ)
4
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From question, mass flow rate is same

pALVy = pA,V, = pVA =k

R VD VA k
P 4 P
e x D D D
4 L L

- Re1 > Rey

Q.No.27 T.wo ai_rfoils of the same family are operating at the same angle of attack. The
dlpl_ensmns of one airfoil are twice as large as the other one. The ratio of the
minimum pressure coeflicient of the larger airfoil to the minimum pressure
coefficient of the smaller airfoil is

(A)4.0 (B)2.0 () 1.0 (D) 0.5

Sol. C

Minimum pressure coefficient do n dimensions.

Q.No.28 Wing A has a constant chord ¢ and span b. Wing B is identical but has a span 4b.
When both wings are operating at the same geometric angle of attack at subsonic
speed, then:

(A) wings A and B produce the same lift coefficient

(B) wing A produces a smaller lift coefficient than wing B

(C) wing A produces a greater lift coefficient than wing B

(D) the freestream Mach number decides which wing produces the greater lift
coefticient

L=-pV2SC,

C.is geometric property, it will remains same for same angle of attack. And lift will be
different due to different area.
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QNo.29 A spring-mass-damper system is excited by a force F sinwt. The amplitude at

resonance is measured to be 1 cm. At half the resonant frequency, the amplitude is 0.5
cm. The damping ratio of the system is

(A) 0.1026 (B)0.3242 (C) 0.7211 (D) 0.1936

Sol. D

F=F,sinwt

Amplitude, X =

At half of resonance frequency, w = w,/2

Folk _ Rk

X2 = JI—17412+[E12 ~ Jo/16+[Z]2 =05

Equations (1)/(2),

Fo/k
X1 28 1
21 =—=2
X, Folk '
[9/16+[§]2

£=0.1936

e 4
a.No. 30 The eigenvalues of the matrix,

gl® |
“lo 3|*®

(A)land2 (B)land2
(C)2and3 (D)2 and 4
Sol. C
_[2 1
A_[0 3
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A A, — Eigen values

M+ 2, =5
Mx A =6
A =2
1, =3

a.Ne.31 The eigenvalues of the matrix 4™,

2 1
where A = , are
0 3

(A)land1/2 (B) 1and 1/3
(C)2and3 (D) 1/2 and 1/3

Sol. D
From previous solution,
A =2
1, =3
So the eigen values

A =172

QNo. 32 The radius of the earth is 6.37x10° m and the acceleration due to gravity at its surface
is 9.81 m/s%. A satellite is in circular orbit at a height of 35.9x10°m above the earth’s

surface. This orbit is inclined at 10.5 degrees to the equator. The velocity change
needed to make the orbit equatorial is:

(A) 561 m/s at 84.75 degrees to the initial direction
(B) 561 m/s at 95.25 degrees to the initial direction
(C) 281 m/s at 84.75 degrees to the initial direction
(D) 281 m/s at 95.25 degrees to the initial direction

Contact- 9740501604
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Sol. B

r=R+h=6.37x10° + 35.90x 10° = 42.27x 10° m
Ai =10.5°

GM = gR? = 3.9805x 10*m3/s?

V = f% - f—?’ff;’j:igf = 3068.72 m/s

AV =2V, sin Ai/2 = 2% 3068.72 % sin(10.5/2) = 561.58 m/s

a =90+ Ai/2 = 95.25°

L
Q.No.33 A piston-prop airplane having propeller efficiency, 7, = 0.8 and weighing 73108 N

could achieve maximum climb rate of 15 m/s at flight speed of 50 m/s. The excess
Brake Power (BP) at the above flight condition will be

(A) 1700 kW (B) 2100 kW (C) 1371 kW (D) 6125 kW
k2
Sol. C
Np = 0.8
W =73108 N
V. =50 m/s

(R/C)max = 15

TVeo—DVeo
w

R/C

ake power _ (TVeo—DVso)XNp

w w
ake power = (R/C) max % nﬂ = 15)‘;% = 1371 kW
P .
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Q.No.34 An airplane model with a symmetric airfoil was tested in a wind tunnel. C,.(Cn at
ang_le of attack, @ =0) was estimated to be 0.08 and 0 respectively for elevator
settings (e ) of 5 degrees up and 5 degrees down. The estimated value of the elevator

oC, ) of the model will be

control power
= ( dde

(A) 0.07 per deg (B) -1.065 perdeg  (C) -0.008 perdeg (D) -0.762 per deg

Sol. C

Elevator control power, Cy,,, = - nVy (T

dCpy _ 0-0.08 _
98, 5-(-5)

- 0.008 per deg

Q.No.35 The lateral-directional characteristic equation for an airplane gave the following set of
roots:4, = -0.6, 4, = -0.002, 4, = -0.06 + 1.5, where ; = v-1. The damping
ratio corresponding to the Dutch-roll mode will be

(A) 0.04 (B) 0.66 (C) 0.35 (D) 0.18

Sol. A

— Two complex roots corre h roll stability.

h roll stability)

Ay = (—0.06)% + (1.5)% = 2.253

¢
A 3
Now, S2 + 0.12 S +2.253 =0
w3 = 2.253

wg = 1.501 rad/s
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28,04 =0.125

£, =0.041

QNo.36 An’ airplane is flying at an altitude of 10km above the sea level. Qutside air
temperature and density at 10km altitude are 223 K and 0.413 kg/m’ respectively. The
airspeed indicator of the airplane indicates a speed of 60 m/s. Density of air at sea
level is 1.225 kg,/m3 and value of the gas constant R is 288 J/kg/K. The stagnation
pressure (Py) measured by the Pitot tube mounted on the wing tip of the airplane will
be of magnitude

(A) 3.5x10°N/m*  (B) 2.0x10°N/m® (C) 2.87x10‘°N/m? (D) 0.6x10* N/m?

Sol. C
At an altitude of 10 km above the sea level,

T=223K, p=0.413 kg/m3, V (ASI) =60 m
V= \/%V (ASI) = 103.33 m/s

At sea level,
Poo = 1.225 kg/m3
R = 288 J/(kg/K)

Stagnation pressure

Q.No. 37 Ii_" the center of gravity of an airplane is moved forward towards the nose of the
airplane, the C,. (maximum value of the lift cocfficient) value for which the

airplane can be trimmed (C,_ = 0) will

(A) decrease (B) increase (C) remain same (D) depend upon
rudder deflection

Contact- 9740501604
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Sol. A

Q.No.38 If the contribution of only the horizontal tail of an airplane was considered for

estimating 6_; » and if the tail moment arm /, was doubled, then how many times

the original value would the new aac" become ?
a
(A) two times (B) three times (C) 1.414 times (D) 1.732 times

Sol. A

Cin o I (Tail moment arm)

Q.No. 39 If the vertical tail of an airplane is inverted and put below the horizontal tail, then the
contribution to roll derivative, :%’. will be

(A) negative (B) positive (C) zero (D) imaginary

Sol. B

For vertical tail up sid

ac
ap’<0

For vertical

Contact- 9740501604
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Q.No.40 Let a system of linear equations be as follows:

x=y+2z=0
2x+3y-z=0
2x-2y+4z=0

This system of equations has

(A) No non-trivial solution
(B) Infinite number of non-trivial solutions
(C) An unique non-trivial solution
(D) Two non-trivial solutions

Sol. B
X—-y+2z=0
2x+3y-z=0
2x—-2y+4z=0
1 -1 2
A=12 3 -1
2 -2 4

[A|=12-8+2-12+8

rix is less than 3 and also less than the no. of
no. of non — trival solutions.

Q.No.41 A turbulent boundary layer remains attached over a longer distance on the upper
surface of an airfoil than does a laminar boundary layer, because

(A) the turbulent boundary layer is more energetic and hence can overcome the
adverse pressure gradient better

(B) the laminar boundary layer develops more skin friction and hence slows down
more rapidly

(C) turbulence causes the effective coefficient of viscosity to reduce, resulting in less
loss of momentum in the boundary layer

(D) the turbulent boundary layer is thicker, hence the velocity gradients in it are
smaller, therefore viscous losses are less

Sol. A
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Skin friction drag in laminar flow is less than in turbulent flow over an airfoil.

The turbulent boundary layer is more energetic due to higher K.E.

The velocity gradients are higher in turbulent boundary layer.

Q.No.42 The laminar boundary layer over a larpe flat plate held parallel to the freestream is 5
mm thick at a point 0.2 m downstream of the leading edge. The thickness of the
boundary layer at a point 0.8 m downstream of the leading edge will be

(A) 20 mm (B) 10 mm (C) 5mm (D) 2.5 mm

Sol. B

At 0.2 m, boundary layer thickness, §; =5 mm
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a.No.43 If horizontal tail area is increased while the elevator to horizontal tail area ratio is kept
same, then

(A) both longitudinal static stability and elevator control power will increase
(B) only longitudinal static stability will increase

(C) only elevator control power will increase

(D) neither stability nor control power changes

Sol. A

Longitudinal static stability is directly proportional to horizontal tail a

Elevator control power is also directly proportional to elevator

Q.No. 44 A circular shaft is made-up of two materials A and B. The inner core is made-up of
material A with diameter 4., torsion constant J,, and shear modulus G4 The outer
sleeve is made-up of material B with diameter dp, torsion constant Js, and shear
modulus Gp. The composite shaft is of length L and is subjected to pure torsion

. ; T
moment T. The torsional stiffness, -;, where ¢ is the angle of twist, of this
composite shaft is then
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(C} (Gd +G51(J! +JB)

©) Gl , Gl
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Sol. B
T_Go_z
] L r

For composite shafts,

T=T,+Tg
Q)A:Q)B:Q)
Ta _ a0
Ja L
Ts _ Gy
IB L

T = GaJa% | Ge/p0
L L

T _Gala + GgpJB

Q.No. 45 Air enters through the eye of a centrifugal compressor with a stagnation temperature
300 K and exits the compressor with a stagnation temperature 424 K. If the isentropic
efficiency of the compressor is 0.81 and the ratio of specific heats of the flowing gas
(assumed as constant) is 1.4, then the pressure ratio across the compressor is

(A)2.75 (B) 5.60 (C) 65.00 (D) 228.00

Sol. A

Toy = 300 K
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TOZ =424 K

y=14
nc=0.81

—Tr02= Ty
€7 Toy-Tos

r=1
Troa _ (Pﬁ) Y
To1 Po1

y-1
TE-1 (B2) Ty
1 _To1 _\Po1
C~T =TT
02 _ 4 02 _1q

To1 To1

(m)0,2857 1

— \Pp1
0.81= 1413-1
™ 2.74

Q.No. 46 The boundary conditions for an Euler-Bermoulli column are given in column X and
the critical buckling loads are given in column Y. Match the boundary condition of
the column to its corresponding buckling load. P, is the critical buckling load, E is
the Young's modulus of the column material, / its scctional moment of area, and L is
the length of the column.

X. Boundary condition Y. Critical buckling load
X1. Pinned-pinned column 4miE]
Y. P =
er LI
X2. Fixed-free (cantilevered) column 2.0467°EI
Y2 P = __r
X3. Fixed-fixed column 3
Y3 P, = nEf
4
X4. Fixed-pinned column £
va p oL E

(A) X1-Y4, X2-Y3, X3-Y1, X4-Y2
(B) X1-Y4, X2-Y2, X3-Y3, X4-Y1
(C) X1-Y4, X2-Y1, X3-Y2, X4-Y3
(D) X1-Y4, X2-Y3, X3-Y2, X4-Y1

Sol. A
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Q.No. 47 For an impulse turbine with identical stages, the hot gas exits from the stator blades at
the mean blade height at an absolute angle of 70 degrees with the axis of the turbine,
If the absolute inlet blade angle with the axis of the turbine at the mean blade height
for the rotor blades is 37 degrees, then the absolute cxit blade angle with the axis of
the turbine at the mean blade height of the rotor blades is

{A) 33 degrees (B) 37 degrees (C) 53 degrees (D) 53.5 degrees
Sol. B
a, =70°
B, =37°

For impulsive turbine degree of reaction, °R =0

°R =- g(tanﬁ2 — tanfBs)

Flow coefficient, @ = %

o —_ Ca j—
= —E(tanﬁz —tanpz) =0

Bo = B3 =37°

N

Q.No.48 Which one of the following materials should be selected to design an axial flow
turbine operating at high temperatures?

(A) St_cc] alloy {B) Titanium alloy
(C) Nickel alloy (D) Aluminum alloy
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Q.No.43 Which one of the following statements is true?

(A) The isentropic efficiency of a compressor is constant throughout the compressor

(B) Flow separation problems are more critical for the axial compressors than for the
centrifugal compressors

(C) The pressure ratio of a centrifugal compressor approaches zero as the COmpressor
mass flow rate approaches zero

(D) Centrifugal compressors are always designed with multiple stages

Sol. A

— Isentropic efficiency of a compressordoes not remain
compressor.

flow in radial direction.

— The pressure ratio of centrifugal compress
ratio.

— Due to complex design, centrifu
Axial compressor is designed with

@No.50 An athlete starts running with a speed ¥,. Subsequently, his speed decreases by an

amount that is proportional to the distance that he has already covered. The distance
covered will be

(A) Linear in time

(B) Quadratic in time
(C) Exponential in time
(D) Logarithmic in time

dV= kdx
av _  dx
Friallon
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d?x _ dx

dat? dat

(D? —kD).x=0
m? —km =0
m(m-k)=0
m=0,k

X = C,e% + C,e*t —» (Exponential with time)

Att=0 5x=0
0=C, +C,
€, =-C,

d—x =Czkek't
dt
Att=0- V=V,

Vo =Cok
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Q.No.51 The on-board rocket motor of a satellite of initial mass 2000 kg provides a specific
impulse of 280 seconds. If this motor is fired to give a speed increment of 500 m/s
along the direction of motion, the mass of propellant consumed is:

(A) 685 kg
(B) 333 kg
(C) 1666 kg
(D) 167 kg

M
AV = Isp.g.lnﬁf

500 = 280% 9.81 x In%

M¢ = 1668.05 kg

M, = M;- M= 331.95 kg

@.No.52 Combustion between fuel (octane) and oxidizer (air) occurs iriside a combustor with
the following stoichiometric chemical reaction:

2CsH 5 + (2502 + 94N;) — 16CO; + 18H,0 + 94N,.

The atomic weights of carbon (C), hydrogen (H), oxygen (0), and nitrogen (N) are
12, 1, 16, and 14, respectively. If the combustion takes place with the fuel to air ratio
0.028, then the equivalence ratio of the fuel-oxidizer mixture is

(A) 0.094 (B)0.422 (C) 0.721 (D) 2.371

Sol. B
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f
- =0.0280
(A)act.

(f) 2x[12x8 +1x18]
Al stoi.  [25%16%2+94x2x14]

= 0.0664

(i)ae' _0.028 _
(i) - = 0.0664 0.421
stoi.

Q=

A

i,

Q.No.53 The von Mises yield criterion or the maximum distortion energy criterion for a plane
stress problem with o, and o, as the principal stresses in the plane, and o, as the
yield stress, requires

(A)o! -0,0,+0} <o}
(B)|o, -0, <0,
(©€)|o| <oy,

(D) |oy| <oy

Sol. A

Von — misesyield stress for 2 D,

of + 05 — 010, <0}
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Q.No.54 An Euler-Bernoulli beam having a rectangular cross-section, as shown in the figure,
is subjected to a non-uniform bending moment along its length. V, = ﬁ'{i The shear
2 m. *

stress distribution r,, across its cross-section is given by

z
& V.

Yz
21, (h/2)

2
e, U )

Az,

27 (h/2)

¥

2
V z
C =
©r 21y((h/2)]
=r>;(}uf2)z
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h 1 h
(E—Z).bxi.(5+z) _
Iyb

AZ
Tyz =V =
xz z Iy.b

Q.No.55 At a stationary point of a multi-variable function, which of the following is true?

(A) Curl of the function becomes unity
(B) Gradient of the function vanishes
(C) Divergence of the function vanishes
(D) Gradient of the function is maximum
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Q.No. 56 In. a rocket engine, the hot gas generated in the combustion chamber exits the nozzle
wutl} a mass flow r2ate 719 kg/sec and velocity 1794 m/s. The area of the nozzle exit
section is 0.635 m". If the nozzle expansion is optimum, then the thrust produced by

the engine is
(A)811 kN (B) 1290 kN (C) 1354 kN (D) 2172 kN
Sol. B
m, =719 kg/s
V, =1794 m/s
A, = 0.635 m?

FzmpVe +Ae(Pe_Pa)

F=m,V, (Foroptimum expansion)

=719%x1794 = 1289.88 kN

a.No.57 For the control volume shown in the figure below, the velocities are measured both at
the upstream and the downstream ends.

streamline
i "T'
"; ______
e
y
>
3  a—
5
>
—

>
o
} l
o S

streamline U,
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The flow of density pis incompressible, two dimensional and steady. The pressure is
p., over the entire surface of the control volume. The drag on the airfail is given by,

pUzh
(A) =
(B) 0

Uh
(C) p_’f

(D) 2pU2h

Sol. A
From figure,
Lets, H' is the height of inlet.
—Assuming unit depth,
Ainter =H>1=H
Aoutier =2hx1=2h
Miner = Uso H’
Moutter = Ju.dy = f_oh(

—In above equation h i

Aoutlet =2h

From momentum equation, resultant force is equal to change in moment. (Loss of
momentum is called drag.)

So, Drag, D = Minlet - ‘outlet
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Minlet = pUxh. Uy = onozh

Moutiee = [ pudy.u = [ pudy

=P (_U,‘fy)2 dy + [;'p (%)2 dy =2.pU.*h

. . 1
Drag, D= Minlet - Moutlet = g-onozh

Q:No.58 A gas turbine engine operates with a constant area duct combustor with inlet and
outlet stagnation temperatures 540 K and 1104 K respectively. Assume that the flow
is one dimensional, incompressible and frictionless and that the heat addition is
driving the flow inside the combustor. The pressure loss factor (stagnation pressure
loss non-dimensionalized by the inlet dvnamic pressure) of the combustor is

(A)O (B) 0.489 (C) 1.044 (D) 2.044

Sol. A

The flow is incompressible and fri
combustor.

So there is no pressure drop across

a.No.59 The diffuser of an airplane engine decelerates the airflow from the flight Mach
number 0.85 to the compressor inlet Mach number 0.38. Assume that the ratio of the
specific heats is constant and equal to 1.4. If the diffuser pressure recovery ratio is
0.92, then the isentrapic efficiency of the diffuser is

(A) 0.631 (B)0.814 (C) 0.892 (D) 1.343

P
Pressure recovery, = = P—°1 =0.92
a

0
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i
_ [rma()mE]

y=1 _ 1+nd(y%1)M£

N CST
So, 4 = 0.813

Q.No. 60 An airfoil section is known to generate lift when placed in a uniform stream of speed
U, at an incidence @. A biplane consisting of two such sections of identical chord c,
separated by a distance h is shown in the following figure:

A
v

A
.

With-regard to this biplane, which of the following statements is true?

(A) Both the airfoils experience an upwash and an increased approach velocity
(B) Both the airfoils experience a downwash and a decreased approach velocity
(C) Both the airfoils experience an upwash and airfoil A experiences a decreased

approach velocity while airfoil B experiences an increased approach velocity
(D) The incidence for the individual sections of the biplane is not altered

“a.No.61 Numerical value of the integral

1
1 . 3 § .
J= j'—+—x;dx, if evaluated numerically using the Trapezoidal rule with dx=0.2

would be
(A1 (B) n/4
(C)0.7837 (D) 0.2536

Sol. C
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Trapezoidal rule,

f)ziomh f(x)dx = %[(y0 +y) F2(1 + Yy + Y+ o+ Y1)l
h=0.2
0+nx02=1
n=>5
X 0 0.2 0.4 0.6
y 1 0.961 0.862 0.735

JyJ@)dx = [ = dx = 2[(yo + ys) + 2(y1 + y2 +

1+x2

= % [(1+0.500) +2(0.961+ 0.862 +0.609)]

=0.7834

a.No.62 The purpose of a fuel injection system in the combustor is

(A) to accelerate the flow in the combustor

(B) to increase the stagnation pressure of the fuel-air mixture
(C) to ignite the fuel-air mixture

(D) to convert the bulk fuel into tiny droplets

Sol.

em mixing can be well with air.

Q.No. 63 Which one of the following values is nearer to the vacuum specific impulse of a
rocket engine using liquid hydrogen and liquid oxygen as propellants?

(A) 49 sec (B) 450 sec (C) 6000 sec (D) 40000 sec

Sol. B
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‘Q.No.64 A circular cylinder is placed in an uniform stream of ideal fluid with its axis normal
to the flow. Relative to the forward stagnation point, the angular positions along the

circumference where the speed along the surface of the cylinder is equal to the free
stream speed are

(A) 30, 150, 210 and 330 degrees
(B) 45, 135, 225 and 315 degrees
(C) 0, 90, 180 and 270 degrees

(D) 60, 120, 240 and 300 degrees

Sol. A

. P-P .
Pressure coefficient, C;, = —2-=1 - 4sin®6 = 0
2

2
Poo Voo

6 = 30°, 150°, 210° and 330°

Q.No.65 The Newton-Raphson iteration formula to find a cube root of a positive number ¢ is

(A) Xy =—7—

3x;
25 UE
B) x,,, = _*3—x:
2x} +¢
©) x,,, = 3k—xf

x3-c=f(x)=0

From Newton — Raphson method,

— f(xk)
xk+1 - xk - f’(x,:c)
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fx)=x3-c

f(‘x) = 3x?
xi—c _ 2x3+c
Xiewr = X g T
a.No.66 The torsion constant J of a thin-walled closed tube of thickness ¢ and mean radius r is

given by

(A) J =27xrt’ (B) J=2xr't (C) J =2zt (D) J=2nar
Sol. B

4-A2 212

Torsion constant, J = —& = % =2nr3t

t t
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Q.No.67 An acrospace system shown in the following figure is designed in such a way that the
expansion generated at A is completely absorbed by wall B for p, = p, , where

p, corresponds to the design condition.

A

M >Lp

For p, > p, which of the following statements is NOT true?

(A) For p, < p,, the expansion fan from A gets reflected from B as a compression

wave
(B) For p, > p, , the expansion fan from A gets reflected from B as an expansion

wave
(C) For p, < p,, the expansion fan from A gets reflected from B as an expansion

wave
(D) For p, > p,, B always sees an expansion

Sol. A

Ca P, < P; Here again the condition given in this problem is P; > P,. Hence
absolute static pressure difference between upstream and downstream is less than that
of design condition. This can merely change the width of the fan but expansion will
happens to match the downstream conditions. As mentioned earlier B sees an
expansion and as it is solid boundary like reflection will occurs.

Hence only option says about compression wave as reflection wave is wrong.
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QNo.68 The span-wise lift distribution for three wings is shown in the following figure:

In the above figure, ¢, refers to the section lift coefﬁciént, C, refers to the lift

cqeﬂ‘:cient c_rf the wing, y is the coordinate along the span and s is the span of the
wmg._A designer prefers to use a wing for which the stall begins at the root. Which of
the wings will he choose?

(A) P (B)Q (C) R (D) None

(A) 10 (B)O ©) 1 (D)
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sinx 0

=lim —_— =
y X0 oxy 0

—Using L — Hospital,

Cos x

=limyg—— =
y X220 pxyy ex

Q.No. 70 Leéx a dynamical system be described by the differential equation
2d—f+cosx:0. Which of the following differential equations describes this system

in a close approximation sense for small perturbation aboutx = 7/47?
dx

(A) 2— +sinx=0
dt

(C) %}+cosx=o

Sol. A

Common Data Questions

Common Data for Questions 71, 72 & 73: An airplane designer wants to keep longitudinal
static stability margin (SM) within 5% to 15% of mean aerodynamic chord. A wind tunnel test
dc,

dac,
wing leading edge to the center of the gravity (X;) has been non-dimensionalized by
dividing it with mean aerodynamic chord, 2, such that Xco = X /c. Note also that the

= - 0.1. Note that the distance from the

of the model showed that for Xcc= 03,

relation ‘:;C‘" = - SM holds true for this airplane.

-

L

Q.71 The most forward location of the airplane center of gravity permitted to fulfill the
designer’s requirement on longitudinal static stability margin is

(A)0.35 ¢ (B)0.25 ¢ (C) 0.15 ¢ (D) 0.52 ¢

Sol. B
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= =S E) ac.
S.M. =Xyp - XcazTLaz 'ﬁ
o
X=03, 22 =-0.1
L
Y Y Cm _
S.M. =XNP = XCG = _a_CL - 0.1

Xyp =0.1+0.3=0.40
For most forward location,
Xup - Xcc=0.15

Xcc =0.40-0.15=0.25

XCG =0.25¢

QNo.72 The most aft location of the airplane center of gravity permitted to fulfill designer’s
requirement on longitudinal static stability is ;

(A)0.35 ¢ (B) 0.45 ¢ (C) 0.52 ¢ (D) 0.67 ¢

Sol. A

For most aft location

a.No.73 The center of gravity location to have

@— =0is
dc,

(A)0.35¢ (B)0.45¢ (C) 0.5¢ (D) 0.4c

Sol. D
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_%m
d_Se_ ac;, _ S.M. _XNP_XCG -0
dc;, Cm Cm

Se Se Cms,
)_(NP = XCG = 0.40

Xee =040 ¢

Common Data for Questions 74 & 75: Consider the spring mass system shown in the figure
below. This system has two degrees of freedom representing the motions of the two masses.

—x, —x,

m 3m

QNo.74 The system shows the following type of coordinate coupling

(A) static coupling

(B) dynamic coupling

(C) static and dynamic coupling
(D) no coupling

Sol. A

non-diagonal terms so it is statically coupled
terms are zero

Here stiffness matri
and in mass matrix

mxy = —kix1 +k2 (xa—2)
ma-‘;’.n = *jkﬂ (A‘ﬂ.—-ﬂ) —k3 X2
or, these equations may be re-written as,
myxy + (ko + ka) % = kg Xs
= mz-;f:\ + (k2 + k3) x2 = ke -h]
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Q.No.75 The two natural frequencies of the system are given as

415 k 4£3 k

A

(A) T (B) -

©) 41\/'_/1('_ D) 4¢Jﬁ£
3 m 3 m

Sol. C
mymyw* - [my(ky + k3)+my(ky + kp)]w?+ [Kik; + koks + ksk
Here, k; =k, = ks =k

m; =m, my, =3m

3m?w* - 8km w? + 3k?=0

8 k k2
wt-=— w?+—==0
3m m?2

3m 3
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Linked Answer Questions: Q.76 to Q.85 carry two marks each.

Statement for Linked Answer Questions 76 & 77: Fora piston propeller airplane weighing
20000 N, the flight testing at 5 km pressure altitude in standard atmosphere gave the variation
of power required versus true air speed as shown in figure below. The student forgot to label
the air speed axis. The maximum climb rate at sea level was calculated to be 4 mys, Assume
shaft power available to be independent of speed of flight. For piston propeller airplane, it can
be assumed that the shaft power available is proportional to ambient density. Values of air
density at sea level and at 5 km pressure altitude are 1.225 kg/m’ and 0.74 kg/m’,
respectively,

Sea level

Power J
Required .
Pgr, watts 15x 10 [~
10x10*
sxlu“-_. ------ o e T S e e

V (True air speed) —*

Q.No. 76 The maximum rate of climb achievable by this airplane at 5 km altitude will be

(A) 1.65 m/s (B)0.51 m/s (©) 1.43 m/s (D) 3.65 m/s

A

= 5x 10* J/s

= Pav=Pr

S y=V°°[TW;D w

Pav_(P )min
(R/C)max = TR

_ Pgp—50000
20000

Pays = 130,000 W
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Pay X p

Payst _ Psi
Pavalt  Palt

pq = 1.225 kg/m3
Pair = 0.74 kg/m3

Pav,alt = Pav,sl x % =78,530.61 W

sl

At 5km altitude,

(R/C)pnqy = 22t CRmin =3 42 m/s

Q.No. 77 If during the maximum rate of climb at 5 km altitude, the airplane was flying at an
ang!e of attack of 4 degrees and attitude (pitch) angle of 5 degrees, what was
equivalent airspeed of the airplane?

(A) 40.2 mis (B) 63.7 m/s (C) 130.3 m/s (D) 20.2 m/s

A 4

Sol. B

(R/C)ipax = Vrsiny =1.43

Pitch angle, B =a +y

a=4° =5

Vr =63.68 m/s
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Statement for Linked Answer Questions 78 & 79: A model wing of rectangular planform
has a chord of 0.2 m and a span of 1.2 m. It has a symmetric airfoil section whose lift curve
slope is 0.1 per degree. When this wing is mounted at 8 degrees angle of attack in a
freestream of 20 m/s it is found to develop 35.3 N lift when the density of air is 1.225 kg/m’.

Q.No.78 The lift curve slope of this wing is

(A)0.10 per deg (B) 0.092 per deg (C) 0.075 per deg (D) 0.050 per deg

Sol. C

ag=Cp, = %= 0.1 per degree

a=8°u=20m/s

L=35.3N,p=1.225kg/m3,S=bxc=1.2x02

L =%pu25. C,
¢, =06=()a=
_9C, _06_
a=—r=— 0.075 per degree

a.No.79 The span efficiency factor of this wing is

(A)1.0 (B)0.91 (C) 0.75 (D) 0.63
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Statement for Linked Answer Questions 80 & 81:

(s+10)
(s+2)(s+20)
QNo.80 The partial fraction expansion of F(s) is

Let F(s)=

(A)—I—+ 1

s+2 3+20 (B
s+2 5+20
(%) 2 + 20 4/9 579
s+2 s+20
Sol. D
_ (5+10)
F(s) = (5+2)(5+20)
(S+10) _ A B

(S+2)(S+20)  S+2  S+20

10=20A +2B.... (2)

A =4/9
B =5/9
F(s) = (S+10)  _ 4/9

(S+2)(5+20) ~ S+2  S+20

‘Q.No.81 The inverse Laplace transform of F(s) is

A) 27 +20e7
( ) e e (B) ge—h o ge-zor

C 5 -2 2 =201
( ) € tee (D) ze—‘u + ge-zm

(5+10) _4L_1[1]+5L_1[1]

_1[ _4 1 5
(s+2)(s+20)] 9 s+2] 9 5420

4 _ 5 _
=42t 4 5,20t
9 9
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Statement for Linked Answer Questions 82 & 83: The equation of motion of a vibrating
. Fu 1 &u ; ;
rod is given byér—;:-:??. Here wis the displacement along the rod and is a function of

both Position xand times. To find the response of the vibrating rod, we need to solve this
equation using boundary conditions and initial conditions.

Q.No.82 The boundary conditions needed for a rod fixed at the root (x =0 ) and free at the tip
(x=1{)are

e
(A) u(x=0)=0,2 (x=1)=0 ®) u(x=)=0%(x=n=0
ax a i

C) u(x=0)=0,u(x =)=
(C) u(x ) u(x 1) 0 (D) a_u(x.—.()] =0,—-C?i(x=l)=0
B Ox

Sol. A
End Conditions Boundary Frequency Mode Shape Natural
of Bar Conditions Equation { Mormal Function)) Frequencies
~ Fixed-free / , W [+ 1Y x (2n+ 1) we
gT— u(0.1) = 0 ms“:—_- 0 U,(x)=C, ﬁm% wy = S —;
ou = - 3
o Ln=10 n=0,12...

a.No.83 The natural frequencies « of the fixed-free rod can then be obtained using

(A) cos(fg)=0 (B)sin(”?[ho (©) cos(E;C-)zo (D) cos(Z)=0
[

End Conditions Boundary Frequency Mode Shape Natural
of Bar Conditions Equation (Normal Function) Frequencies
Fixed-free : W o (m4 1) wx (2n+ 1) =e
ﬁ:l w(0, 6)= 0 COS L:_Ir = U, (x)= C,sin % why = A —
g C01a
T (Lo=10 n=01,2...
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Statement for Linked Answer Questions 84 & 85: Air enters the compressor of a gas
tur‘bine engine with velocity 127 m/s, density 1.2 kg/m’ and stagnation pressure 0.9 MPa. Air
exits the compressor with velocity 139 m/s and stagnation pressure 3.15 MPa. Assume that
the ratio of specific heats is constant and equal to 1.4.

Q.No.84 The compressor pressure ratio is

(A)0.22 (B)0.28 (C) 3.50 . (D) 3.90

Sol. C

Inlet condition of compressor,

V=127 m/s

p =1.2 kg/m3
y=14

Py; = 0.9 MPa

Outlet condition of compressor,

V =139 m/s
POZ = 3.15 MPa
@ = 3_15 =35
Py 9

Q.No.85  If the polytropic efficiency of the compressor is 0.89, then the isentropic efficiency of
the compressor is

(A)0.613 (B)0.869 (C) 0.89 (D) 0.98

k4

npol -
y—1
Toz _ (Pﬂ)ynpol = 350321 = 1 495
Tox Po1
M—l
_Tro2=To1 _ To1
= =T
€ Tor—Tor -02_4
To1
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y-1

Tz _ (@)7 = 3.502857= 1 43
To1 Po1 ' .
_143-1 _
by 0.8686
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o Classes for all subjects including mathematics and aptitude by subject experts
(IIT/1Sc Fellow)

e Recorded and Live video lectures.

e Online Doubt supports

e Regular live interactive sessions on doubts and preparation strategy
November

Details- https://www.iitiansgateclasses.com/Upcoming/Target-GATE
Coaching

IGC GATE Distance Learning Program

o Detailed and well explained subject wise study mate
e Topic wise assignments and discussion (e-f
e Weekly online exam (topic wise)

e ALL India GATE online test series
Complete Guidance for GATE Pre

Register for classes - https:/www.iitiansgateclasses.com/register-for-classes.aspx
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Team GATE Aerospace Engineering (AE):-

Name of Faculty Alma Institute Subject Expertise

Mr Dinesh Kumar IIT Madras Aero Structures, Mechanical Vibration
and Space Dynamics

Mr Ram Soni IIT-Mumbai Aero Structures, Mechanical Vibration
Mr Rishi P IIT-Kgp Fluid Mechanics, Thermodynamics
Mr S Kumar IIT-Mumbai Aero Dynamics, Gas Dynamics

Mr Hemaraj 11Sc Bangalore Aerodynamics and Flight Mechanics
Mr Navaneetha IIST- Trivendrum Flight Mechanics

Mr Jasraj IIT Madras Aero Propulsion

Mr Prateek M IIT-Mumbai Aero Propulsion

Mr Nithin S 11Sc Bangalore Aerodynamics and Flight Mechanics
Mr Prashant IIT-Kgp Mathematics

Mr Karthik Mathematics and Numerical Aptitucde

IISc- Bangalore

Result-

GATE 2020 - AE- AIR-5, 12, " , , 44, 58,59, 74, 77, 77, 91, 91, 99, 106, 109,
118, 118, 118, 142, 149, 160, 163, 172, 179, 195, 195, 208, 227, 242, 258 and
more

ECE- AIR-1568, 2264, 2504 and more

EEE- AIR-1382, 1973 and more

ME- GATE Score- 555, 504 and more

GATE 2019 - AIR- 2, 4, 42, 53, 58, 69, 98, 98, 114, 123, 142, 168, 168, 190,
205, 219, 236, 260, 286, 313, 333, 333, 342, 369, 375, 421, 489, 506,
17, 1510, 1920, 2359, 2625, 3413, 3896, 5100, 6362, 6508 and more

GATE 2018 - AIR-27, 87, 87, 108, 265, 303, 314, 425, 425 436, 452 and more
Rank 3 ASR- APDCL (ME)
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WELL DONE IGCIAN
WISH YOU ALL THE VERY BEST

‘Tl L -‘.u,(- T} \
K SAI BALAJI NITIN SHARMA RAJPREET SINGH PARITA B SASMIT SANJAY

IIST TRIVENDRUM IIT BOMBAY PEC CHANDIGARH PARUL UNIVERSITY DIAT PUNE
AIR 5 (AE) AIR 12 (AE) AIR 12 (AE) GUJRAT,AIR 24 (AE) AIR 44 (AE)

B ST )

AKASH DWIVEDI UTTAM KUMAR M KAUSTUV-KISHORE NADEEM U REHMANPUNEET MEHRA
BBDNITM LUCKNOW UPES DEHRADUN, RVCE BANGALORE GVIET PUNJAB RTU KOTA
AIR 58 (AE) AIR 59 (AE) AIR 74 (AE) AIR 77 (AE)

NARNE PRUDHVI BHAJAN LAL VIGNESHA M PAWAN KUMAR KANAV GUPTA
AMRITA COIMBATORE UPES DEHRADUN MIT CHENNAI  AESI NEW DELHI CHANDIGARH UNIV 3
AIR 77 (AE) AIR 91 (AE) AIR 91 (AE) AIR 99 (AE) AIR 106 (AE) 3

PRASHANTH P SHREEPOOJA SINGH AMRITA MISHRA SITHARA V N MAHESH BABU

RVCE BANGALORE SRMIST CHENNAI VJTI, MUMBAI GEC KANNUR JNTU PULIVENDULAq
GATE SCORE-656 GATE SCORE-617 GATE SCORE-632 GATE SCORE-588 GATE SCORE-555 §
(EEE) (333 333 (ECE) (ME)
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C L A S S E S WELL DONE IGCIAN

WISH YOU ALL THE VERY BEST
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Y '*
iﬁi
a

MEGHA BHARDWAJ MANOJ BAISHYA
HIT CHENNAI
AIR 2 (AE) AIR 4 (AE) AIR 42 (AE) AIR 53 (AE) AIR 58 (AE)

ABHISHEK KUMAR KAVITA YADAV SACHIN GUPTA NAGARAJA B AKSHAYA K G
DS BANGALORE, FGIET RAEBARELI FGIET RAEBARELI MVJ BANGALORE ALLIANCE BANGALOR
AIR 69 (AE) AIR 98 (AE) AIR 98 (AE) AIR 114 (AE) AIR 123 (AE)

GUGHAN VS SAI PHANI K ATUL PAL V PHANINDER R RAMANDEEP KAUR
SRE COIMBATORE HIT CHENNAI FGIET RAEBARELI HAA BANGALORE GVIET, PUNJAB
AIR 142 (AE) AIR 168 (AE) AIR 168 (AE) AIR 190 (AE) AIR 219 (AE)

SASI PAVANT SATHVIKA B ANISH KARAN ROSHINI D U SUHAS

NIT WARANGAL AMRITA BANGALORE MSR BANGALORE NIT TRICHY BMS BANGALORE

GATE SCORE-772 GATE SCORE-645 GATE SCORE-707 GATE SCORE-626 GATE SCORE-596
(ECE) (ECE) (EE) (ME)
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RAM GOPAL SONI V PHANINDER REDDY HIMANSHU BANKA RAJ GOPAL PARTHJIT MAZUMDAR
GVIET,Punjab HAA, Bangalore SRM,CHENNAI SIT, MANGALORE NIT-CALICUT
Gate 2018 AIR 27(AE) Gate 2018 AIR B7(AE) Gate 2018 AIRB7(AE) Gate 2018 AIR 108(AE) RANK 3(ME) 2018,APDCL
Class Room Student Class Room Student Class Room Student Class Room Student Class Room Student

Our Achievers Happy IGCians
. Wishing them great success Ahead .

i

Class Location

lITians GATE CLASSES (IGC) GATE Coachi

Hindustan College, Near Kalamandir, Chinapanhalli, e Road, Outer Ring
Rd, Anand Nagar, Aswath Nagar, Mar __ ru - 560037, Karnataka

Maps: https://g.co/kgs/fJs8YY

Contact: 9740501604
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