COMPLETE PACKAGE TO EXCEL IN AEROSPACE ENGINEERING GATE GATE PATHSHALA

AEROSPACE ENGINEERING
GATE -2018
ANSWERS & EXPLANATIONS

NOTE : Use the same question paper that is uploaded on the following link for the correct sequence of questions
http://gatepathshala.com/resources.html

GATE PATHSHALA is the first institute of India to start GATE AE in 2008. With 10 years
of experience and dedicated training for GATE AE and CFD we have been able to produce
653 I1Scians and 11 Tians through GATE AE paper.

You can visit us on www.gatepathshala.com or call us: 9962996817 / 8939174202

Quantitative Aptitude

@
(A)
(D)
(B)
(A)
@
(9]
(D)
. None in given options is correct
10. (A)

O 0N WD e

Technical Part

1.(Q)
2.0
Sol:
11 -
21 0
31 1
=1(1—0)—1(2—O)—1(2—3)
=1-2+1=0
3.(B)

Sol: In an elliptic orbit around any planet the angular moment is conserved. i.e.
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lo = const

mr’m = const
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= Smaller the r larger will be ®.

.. Spacecraft will have maximum angular velocity when it is nearest i.e. at periapsis.

4. (A)
5. (C)
6.(C)

Equation of the trajectory of a space objects any plant is given by equation of the conic.

Given by,
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7.(C)

For jet engine maximum endurance (altitude fixed) occurs at Dmin condition. In order to
move at a speed V > Vmd & maintain steady & level flight the pilot must use the elevator to
reduce the angle of attack while simultaneously increasing thrust.
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11. (C)
12. 2

keq =k, +k,

=40 N/m
W= \/Ez /@ =2 rad/sec
m 10

13. (B)
14.0.98

Inlet total pressure recovery measures the amount of the free stream flow conditions
that are recovered.

The pressure recovery (Inlet) = 1PR = %

0

Inlet efficiency factor, n, = Pt

1

For M<1, 1PR="t =n, x1= Pt,  98kpa

= =0.98
Pt, Pt, 100 kpa

15.(B)
Coefficient of a pressure on a non-lifting circular cylinder kept in a low speed flow is given by

= 1P_P°° =1-4sin?0

Zpo V?
2p00 00

Points on the surface where, P =P
=C,=0are

CP

0 =sin '+ (%j =430

16. (B)
17. (B)
18. (C)
19. (B)
Across a moving shock wave both static and total temperature increases.

20.1.88
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Ratio of two successive amplitudes is given by logarithmic decrement

X _ 27
Xz Jl—&z
Given: damping ratio, £ =0.1

21(0.1
2o 220 geaia X _qgg

Xz 1—(0.1)2 Xz

0=In

21.(B)
22. (B)
23.(C)
24.1186.17

Vi, = 4/2C, T, =+/2x1005x 700 =1186.17m/s

25. (A)

_ P
P RT

On a hotter day, Temp increases, decreasing density. If we assume thrust is directly
proportional to free- stream density then

1
(SL0: STO) o —

Thus a given airplane requires a longer ground roll on hotter days.
26. 0.2
27.(0)
Given, C,, =-1.2
@M_=0.6

c _ Cu _ -2
P, > 2
\/1_|\/| _1-06

=-15

28.0.863
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94

L
In troposphere region, 22 = (%}

P1 1

9.81

9
p, [(T,—2h=® 1_(288.16—0.0065x3500)cw065x2w
Py T0 288.16

P _ 0.7045
PsL

Pasoo = 0.7045x1.225
Paseo = 0.863 kg/m®

29.7800.95

r=R,+h=6400 + 150 = 6550 km
CM, =pn=3.986x10" m*/s*

14
v, = oM =,/3'986X103 — 7800.95 m/s
R.+h \ 6550x10

31.18.859

W =7000N; S=16m? C_ ., =2.0; p=1.23 kg/m?

V., = \/ 2W =\/ 2x7000 _ _1g 859 mis

PSClmax  V1.23x16x2
32. (B)
T=500N,V=100m/s, n,=0.5
TP TxV
=R =
Bhp  Bhp
Bhp = TV _500x100 100 kw
M
33.-0.8

GATE PATHSHALA Educational Services Llp. #153, II-floor, Karuneegar st, Adambakkam, Chennai-88 website :
www.gatepathshala.com, contact: +91-9962996817 or +91 - 8939174202




COMPLETE PACKAGE TO EXCEL IN AEROSPACE ENGINEERING GATE

GATE PATHSHALA

C,.=5

Cy =0.05-40= dc, =4
o da

7=1m

Xeg dC, da dC, 1 4

= O_—:— . = . :+—:+0.8
c dC, dC, dC, C, 5

.. Neutral point is 0.8c distance behind the C.G

. —0.8 (positive is taken towards nose )

34. 1

Use energy equation and isentropic relation

=—4Y ——— =120 MPa
Fos 4

M (o} 480
T TR

Z «<la

3
_ G_I: 120x60x100 _12 KNm
y 12x50

[O8}

35.0.80
6

36.62.7

Co

M = 400000 kg, V, =240 m/s, h = 10 km
L:15, g =9.81 m/s?
D
In S & L cruising flight L = W =400000%9.81
D= w _ 400000><9.81: 261600 N
(L/D) 15
Power required to cruise, P = DxV
P = 261600 x 240

P =62.784MW

37.223.606

Exit velocity triangle for straight radial blade is as follows

w,

o
3
&
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C, = yJUZ + W =+/200% +1007 = 223.606 m/s
38.409.81

p = 1000 kg/m®

g =9.81m/s’
P, =100 kpa
Fo=F, +F,_ =Punx(1x2m*)+(P,, +1000x9.81x0.5)(1x 2)
= 4P, +2x1000x
= 409.81 kN
39.(C)
Pab’
My ==
acb=tom P
2 8
40. (B)

T, =480k
=y
Toz1 = T01 ( p )
=300(4)"°
=445.79 k
n, = Toz1 Ty
Toz _T01
n, =0.81
41.0.88
42.0.707
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p . 09
dg=—"dx+—d
¢ x oy y
Along an equipotential line g =c

_0-92 4.9
d¢_0_6x dx+aydy

0 1 ol 1 ]
0= = |+ —|dy A
X| X2+y+4 oy| X2 +y*+4 | Yoy
ol 1 ] ol 1 ]
O=——dx+——d o1 =0.
o v o y 1x cos 45 /\/5 0.707
- 5 - 6 =45
y
dx+| ———=—|d
{(x +y° +4)? } {(x2+y2+4)2} y !
0= —2xdx+2ydy =
xdx = ydy
2 2
e
2 2

If it passes through (1,1) thenc=0

Therefore the equipotential line is y=+x

43.3158.27
1 |3El
— ==
21 \ ml
= El =3158.27
44.-6
9%, 9% _ 0y opx+12x=0
OX oy
= A=-6
45. (B)
N 2(100
g 2o _ 2000

V,+V, 3004100
46. (C)

The Euler’s equation of motion for a steady isentropic flow is given by
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dp

—+VdV =0
Yo,
Y P%
for isentropic flow, —=c= p =
7
p, V,
¢ | dp +[vav =0
Py p% Vi
1 1

2 2
47.210.303
V, = Ve _ 180 510303 mis
v 0.47
D5 V1023
48.6.28
49.51.93

Given:U,=20m/s, P=1bar, T =300 K, z =1.789x10°kg/m-s, § =1 mm

P

p= ﬁ:1.1614 kg/m?
s__ 5% __ 5
e [
y7;
1072 = 5Vx

B [1.1614x 20
1.789x10°°
Xx=0.05193 m=51.93 mm
50.215.7

c,=200m/s, o, =22°
a, = f3, since 50% reaction
c

cos f, =—
WZ

w=—Co = 20 557
cosf, Cco0s22
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51.2.179

At M, =3, 6=20°, 3 =36°
M,, = M,sin 8 =1.76334

_ 2
" =\/ 247 - DMu__ g 6249
2yM "= (r =1)

From figure we have,
Mn2

tan(f—0) =

t2

M., 0.6249

M,, = = =2.179
tan(f—-60) tan(36°—-20°)

52. (D)
53.18109.4
54. (C)

M, M. _
mz_dM:_(f .Jz_(Sololsoj:lOkg/S

t-0

3
_F _1062x10°

® g 10x9.81
55. (B)
----END OF SOLUTION BY TEAM OF GATE PATHSHALA----
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