GATE 2016

General Aptitude — GA Set-8

Q. 1 - Q. 5 carry one mark each.

Q.1

Q.2

Q.3

Q4

Q.5

The chairman requested the aggrieved shareholders to

him.

(A) bare with (B) bore with (C) bear with

Identify the correct spelling out of the given options:

(A) Managable (B) Manageable (C) Mangaeble

Pick the odd one out in the following:

13,23, 33,43, 53
(A) 23 (B) 33 (C) 43

(D) bare

(D) Managible

f r
(D) 53
L

R2D2 is a robot. R2D2 can repair aeroplanes. No other robet can rep';lir aerf)planes.

¥

Which of the following can be logically inferred ftom the ab'gwe statements?

[
(A) R2D2 is a robot which can only repair aeroplanes. | f

i
i

(B) R2D2 is the only robot which can repair aeroplanes‘
(C) R2D2 is a robot which can repair only aeroplanes.

. 4 (
(D) Only R2D2 is a robot. '
</
LY
If |9y—6| =3, then y* —4y/3 is
(A)O * (B)+1/3 (C) -1/3

—

£

(D) undefined
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Q. 6 — Q. 10 carry two marks each.

Q.6 The following graph represents the installed capacity for cement production (in tonnes) and the
actual production (in tonnes) of nine cement plants of a cement company. Capacity utilization of a
plant is defined as ratio of actual production of cement to installed capacity. A plant with installed
capacity of at least 200 tonnes is called a large plant and a plant with lesser capacity is called a
small plant. The difference between total production of large plants and small plants, in tonnes is

300 ¥ Installed Capacity B Actual Production

250

Capacity/Production (tonnes)

Plant Number

-
! 4
-
Q.7 A poll of students appearing for masters in engineering indicated that 60 % of the students believed
that mechanical engineering is a profession unsuitable for women. A research study on women with

masters or higher degrees'in mechanical engineering found that 99 % of such women were
successful in their professions.

<4
‘Which of the following can be logically inferred from the above paragraph?

( (A) Many students hlve misconceptions regarding various engineering disciplines.

(B) Men with advanced degrees in mechanical engineering believe women are well suited to be
= mechanical engineers.

) Mechanical engineering is a profession well suited for women with masters or higher degrees
in mechanical engineering.

(D) The number of women pursuing higher degrees in mechanical engineering is small.
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Q.8 Sourya committee had proposed the establishment of Sourya Institutes of Technology (SITs) in line
with Indian Institutes of Technology (IITs) to cater to the technological and industrial needs of a
developing country.

Which of the following can be logically inferred from the above sentence?

Based on the proposal,
)] In the initial years, SIT students will get degrees from IIT.
(ii) SITs will have a distinct national objective.
(iii) SIT like institutions can only be established in consultation with IIT.
(iv) SITs will serve technological needs of a developing country.

(A) (iii) and (iv) only. (B) (i) and (iv) only. ,/

(C) (ii) and (iv) only. (D) (ii) and (iii) only. f I r

Q.9  Shaquille O’ Neal is a 60% career free throw shooter, meaning that he successful'llyr makes 60 free
throws out of 100 attempts on average. What is the probabihity that he will successfully
make exactly 6 free throws in 10 attempts? g |

¥

I

(A) 0.2508 (B) 0.2816 (JJ)/ 0.2934 | (D) 0.6000

lI|' _In’
Q.10  The numeral in the units position of 211%° + 146'%7 x 34‘4 i .

—_
: N
END OF TIFbUESTIO PAPER
-

11‘”
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Q.1 - Q. 25 carry one mark each.

Q.1

Q.4

Q.6

Q.7

Q.&l

A

With increase in airfoil thickness, the critical Mach numberafoairfoil is likely to

(A) decrease. (B) increase. (C) remain unchanged. D) b undefined.

Due to a body in potential flow, the velocity at a pain the flow field is 20 m/s while the free
stream velocity is only 10 m/s. The value of coeffitieh pressure () at the point A is

Which of the following airfoil will have location ¢he meaximum camber at half chord IéEngth frc
the leading edge? 4

(A) NACA 5212 (B) NACA 1225 (C) NACA 2215 (D) NAB2512 .

For a laminar incompressible flow past a flat plateeabzangle of attack,"the variation of skin
friction drag coefﬁcient(Cf) with Reynolds number based on_the chord Ier{dﬁec) can be
expressed as g

(A) C, « /Re, P, )

(B) Cf o« Rec F |I

-

Which of the following stateme is N@_THTRUE across af oblique shock wa

(A) Static temperature increa tQ’taI temperature remaintnt
(B) Static pressur increases,, sta rtemperatur increases

(C) Static temperature mcreisks total pressure decr

(D) Static pressure incredases, total temperature desrease

For a completely. subsonic isentropic flow through aveogent nozzle, which of the following
statement is TRUE?

(A) Pressure at the nozz{le exit > back pres
(B) Pressure at the nozzle exit < back pres
©) Pressurﬁ at trnozzle exit = back pressu
(D) Pressure at the nozzle exit = total pressure.
)
Which of thejolldwing aircraft engines has the highasipulsive efficiency at a cruising Mach
number of less than 0.5?

(A) Turbofan'engine (B) Turbojet engine

=(C) Turboprolp engin (D) Ramjet engin

Air, with a Prandtl number of 0.7, flowwver a flat plae at a high Reynolds number.hich of the

following statement is TRUE?

k|
- (g_) Thermal boundary layer is thicker than the velocity beupdayer
)

Thermal boundary layer is thinner than the velocity baméhyer
(C) Thermal boundary layer is as thick as the veldoityndary layer.
(D) There is no relationship between the thicknessésenial and velocity boundary layers.

AE
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GATE 2016 Aerospace Engineering

Q.9  Consider an eigenvalue problem given Ax=2 x. If A represent the eigenvalues of the non-
singular square matri&, then what will be the eigenvalues of ma#i%?

1/2 1/4

A L' ) © X () %,
Q.10 If A andB are both non-singular¥n matrices, then which of the following statement is NOT
TRUE. Note: det represents the determinant of a matrix.

(A) detiAB) = detA)detB)
(B) detiA+B) = detA) + detB)
(C) detiAA™) = 1 r?
(D) det@") = det@)

Q.11 The total number of material constants that are necessatysufficient to describe thértpree
dimensional Hooke’s law for an isotropic material is_. |

4

Q.12 Determine the correctness or otherwise of the followstatements, [a] and [

[a]: In a plane stress problem, the shear strains dtenghickness cﬁrectiolln of a body are zero but
the normal strain along the thickness is not zero. :

"
[f]: In a plane stress problem, Poisson effectljhdtlmeswormeil strain along the thickness direction
of the body. [ - I

(A) Both [a] and [r] are true and [r] is the correct re:z%::{ [
(B) Both [a] and [r] are true but [r] is not thel correct ﬁr [a.
(C) Both [a] and [r] are false. | 3
(D) [a] is true but [r] is false. y m—
n
Q.1: Consider four thi-walled beamsof ifferent open cros-section, as shown in thcasss (i-iv). A
shear force of magnitudé&™actStwertically downward at the locatio® ‘in all the beams. In which
of the following case, does we:l shear force induceibgrand twisting?

&
J

Case(i) Cask(ii) Case(iii) Case(iv)
AN R g
: P
{ ~
' P
d TF
F
"
4 FI o Y F F
®wo | ®) (i)
(C) (i) ! (D) (iv)

www.examrace.com



GATE 2016 Aerospace Engineering

Q.14 The effective stiffness of the spri-mass systeras shown in thfigure belowis N/mm.

A A A P )

2 N/mm

4N/mm g
2N/mm

&
(
i. [
Q.15 A structural member supports loads, which produ@eparticular point, a state'of pure shear stress
of 50 N/mnf. At what angles are the principal planes oriented vétpect to the plane of pure
shear? :

-

(A) /6 and 27/3 (B) /4 and 3m/4 (C) n/4 and 7/2 L (D) ;1:_/2 and &
e ™ q

QI \etxbea positive real number. The functik(n();f';(2 - %‘:2. has its minima at x=
F | i

f I

Q.17 The vectorl is defined asi = y&, —x&,, Wht'e\reéX anﬁéy are the unit vectors along x and y
directions, respectively. If the vectdr is defined asp = : xU, then’(c"oﬁ)ﬁ‘ =
- - ‘ll.l
Q.1¢ . _ _au 2u ( " _
The partial differential equatlo% ={oc 5 » Where o is a positive constant, is
& X
(A) circulau. (B) e_IIFpﬁc. (C) hyperboalit. (D) parabolit.

Q.1¢ Combustion in gas turbirenginss is ideally represented as the followproces:

(A) Adiabatic ‘i' (B) Isentropi (C) Isobaric (D) Isochoric

Q.20 For a given chamber préssure, the thrust of a rocketeighighest when

(A) the rocket is operating at its design altitude.
(B) the rocket is operating in vacuum.

(C) the rocket is operating at sea-level.

(D) there is a _orr'T]aI shock in the rocket no:

Q.21 The camping; ratio in phugoid motion for gliders usuallyless compared to powered aircr
because

- (A) gliders are unpowered.
(B) gliders are light.
| (C) lift to drag ratio is higher for gliders.
(D) dliders fly at low spee.

e

Q.22 D{Jring ar aircraftcruisingflight, the altitude abovethe ground isusuallymeasured usir

(A) dynamic jressur. (B) static fressur.
(C) radar. (D) laser range finder.
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Q.2% Indicated airspeed is used by a pilot du

(A) take-off. (B) navigation

(C) setting the engine RPM. (D) setting the elevatoreang|
Q.24 The pitch angle and the angle of attack for a fixedyvaimcraft are equal during

(A) wings level constant altitude flight.
(B) unaccelerated climb.
(C) unaccelerated descent.

(D) landinc. .
|I:
Q.25 The load factor of an aircraft turrg ata constant altitude is ZThe coefficient of lift required for
turning flight as compared to level flight at the same spekdev d
(A) same (B) half i i
(C) double (D) four times
Q. 26 — Q. 55 carry two marks each. {

[

Q.26 An un-mixed turbofan engine with a bypass ratigof 8i€s with a velocitlly of 200 m/s. The core
and the bypass nozzles of the engine, that are hwiheoyent nozzles, operate under choked
condition and have exhaust static temperatufes of 580ck295 K, respectively. The specific gas
constant and the ratio of specific heats for bothstheams are 287 J/kgK and 1.4, respectively. If
the fuel-air ratio is negligible, the thrust jper unit)mdswvfrate generated by the engine is

Ns/kg. f‘f
L] Fj

Q.27 A single-stage gas turbine operates with an axiablates flow-at-the entry and exit from the stage.
The absolute flow angle at the noizlq exit i€ The tufbine stage generates a specific work of
228 kJ/kg when operating with a Tean blade speed oi¥d40The absolute velocity at the rotor
entry is | ¢

(A) 2757 m/s (B) 5_55.5 m/s (C)1103.(m/< (D) 1654.5 m/s

Q.28 An axial compressor operates such that it has anankgtan exit total temperature of 300 K and
430 K, respectively. The isentropic efficiency of t@mpressor is 85 %. If the ratio of specific
heats is 1.4, then the total pressure ratio across thpressor is

Q.29 The maximum value of coefficient of liftG, ) for a 2D circular cylinder, provided at least one
stagnation foint lies on the cylinder surface, is predibtethe potential flow theory to be

J (A) n/2 -‘"f \ B) =« (C) 2n (D) 4n
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Q.30 The nozzle AB, as shown below, leading to the tedtmeof a low speed subsonic wind tunnel,
has a contraction ratio of 10:1. The pressure differ@cess the nozzle is maintained at 1000
N/m? and the density of air is 1.23 kg/nAssuming one-dimensional, steady, inviscid flow, the

velocity in the test section as measured at point B is m/s.
Flow direction
—_—_—
Y AN B L
|I:
f;
i— '

Q.31 . d r
The rate of change of moment coefficient with respethé angle of,attack,d& , at half chord

(04

point of a thin airfoil, as per approximations fro;ylmﬁirfqil theory is I'

(A) /4 radiart (B) n/2 radiar’ Q) n radiar” | (D) 2n radian®

y | f
Q.32 An untwisted wing of elliptic planform and aspect ratic')cﬁnsists of thin symmetric airfoil

sections. The coefficient of lift (¢ at 10° an'gle of att <;;Aassuming inviscid incompressible flow
is
|

-

(A) 7216 (B) n%/12 © e 4 O

"l
Q.3 A gaseous mixture of air and fuel enterconstant arecombustion chamber at a velocity of 1
m/s and at a static temperature of 300 K. The heat retkeseo combustion is 1000 kJ/kg. The
specific heat at constant pressuré of the caloricalfiegiegas is 1000 J/kgK. The total temperature
of air-fuel mixture after com ustion is K.

Q.3¢ Consider -D, steady,iviscid, compressible flo through a convergent noz. The total
temperature and total pressure dre P, respectively. The flow through the nozzle is choked with

a mass flow rate 6fho. If the total temperature is increased4d,, with total pressure remaining
unchanged, 'then the mass flow rate through the nozzle

(A) remafn@unchanged.
(B) becomes-Eslf_oth .

ice ofin, .

(D) becomes four times ah, .

(C) becomes

Q.35 | d’y  dy
Consider a|second order linear ordinary differentiahaﬁan—4d—+4y:O, with the
| X X

“boundary conditionsy(0) =1, %
5 X

F

(A)0 (B)1 € e (D) &

=1.Thevalueofyatx=1is
x=0
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Q.3t Consider the following system of linear equatit

—-y+z=1
3x—-3y+4z=6
X—-2y+3z=4

This system of linear equations has

(A) no solutior.

(B) one solutior
(C) two solutions
(D) three solutions.

Q.37 A bar made of linear elastic isotropic material is fixedrge end and subjected to an akial force of
1 kN at the other end. The cross-sectional areaeobdn is 100 mfy length is 100 mm an the
Young's Modulus is ¥ 10° N/mn?. The strain energy stored in the baris _____ 'Nmm.

‘. [

Q.3¢ A cantilever beal-spring system is shown in the figuiThe beam is made with a material
Young's modulus ¥10° N/mnf and geometry such that its moment of inertia' is 100" izunal
length I= 100 mm. It is supported by a spring of stiffness BO N/mm and subjected to a load of
P =100 N at the point ‘B’. The deflection at the point tBie to the Igad B mm.

no oy (8
A

SNNN N

A
W

¥

Q.39 Determine the correctness or otherwise of the followstagements, [a] and [r],

[a]: Ribs, used in airplane wings, increase the columecklmg strength of the longitudinal
stiffeners. \ (

[r]: Ribs distribute concentrated loads into the structunel aedistribute stresses around
discontinuit&es.

(A) Both [a] and[r] are true and [1] is the corregason for [a]
f (B) Both [a] and [f‘1 are true but [r] not the correct reason for

(C) Both [a] and [r] are fal

(D) [a] is true'but [r] is fals
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Q.40 A channel section shown in the figure has unifornckihess. It is subjected to an anticlockwise
torque of 62.5%10° Nmm. The maximum possible thickness of the chanretlase such that the
shear stress induced in it does not exceed 100 Rj/imm mm.

100 mm N
100 mm
{
v < r
100 mm f
i- '
Q.41 The governing differential equation of motion of a dachpystem is given by
2 i
m(;T)Z(-FC%-F kx =0. If m=1kg, c =2 Ns/m and k = 2 N/m then the fretpyeof the damped
oscillation of this system is rad/s. > 9 | {

Q.42 The two dimensional state of stress in a/body is destriipethe Airy's stress function
4 3 2,,2 3 4 / { }
o= 5X— + Xy + 3X y +7 Xy + Ey—. The Airy’s stress function will satisfy the equilibrium
12 6 2 6 12 | '
and the compatibility requirements if and only if the }Gwe coefficient E is .
|

Q.43 " el
The value of definite integrajl(xsingc)dx is r
0*" K i
L
J
Q.44 yse Newton-Raphson method to solve the equatige® =1. Begin with the initial guess
X, = 05. The solution after one step ¥s=

&,

Q.45 A wall of thicknesi's mm is heated by a hot ' flowing along the wall. The gas at a temerature
of 3000 K, and the convective heat transfer coefficientl60 W/mMK. The wall thermal
conductivity is 40 W/mK. If the colder side of the wiallheld at 500 K, the temperature of the side
exposed toithe hot gas is K.

"-. v
Q.46 A launch ver'icle has a main rocket engine with twaniidal strap-on motors, all of which fire
simultaneously during the operation. The main engine dsliaghrust of 6300 kN with a specific

impulse of 428 s. Each strap-on motor delivers a tlou$2000 kN with specific impulse of 292 s.
~_The acceleration due to gravity is 9.81 n/she effective (combined) specific impulse of the

vehicle is | S.

|
Q.47 A substance experiences an entropy changé®f 0 in a quasi-steady process. The rise in
j'temperature (corresponding to the entropy chakgjeis highest for the following process:

(A{) isenthalpi (B) isobaric (C) isochoric (D) isotherma
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Q.4¢ In a particular rocket engine, helitpropellant is heated to 6000 K and 95% ototal enthalpy is
recovered as kinetic energy of the nozzle exhaugtsi@er helium to be a calorically perfect gas
with specific heat at constant pressure of 5200 J/kgK.ekhaust velocity for such a rocket for an
optimum expansion is m/s.

Q.4¢  An aircratft is flying levelin the North directiorat a velocity of 55 m/s under cross wifrom East
to West of 5 m/s. For the given aircraftsG 0.012/deg and & = -0.0072/deg, where or is the
rudder deflectiorand B is the side slip angle. The rudder deflection exerted by pilot is
degrees.

Q.50 An aircraft weighing 10000 N is flying level at 100 naisd it is powered by a jet englne The thrust

required for level flight is 1000 N. The maximum possibieist produced by theijet engine ,s 5000

N. The minimum time required to climb 1000 m, when fligheed is 100 m/s, |f ¥

Q.51 The drcraft velocity(m/s) components in body as are given asu, v, w] = [100, 10, 10]The air
velocity (m/s), angle of attack (deg) and sideslip afdi®) in that order are

(A) [120,0.1,0.1 (B)[100,0.1,0.1 (C) [100.995, 0, 5.73 (D) [5100.995, 5.71, 5.6

Q.52 The Dutch roll motion of the aircraft is describe)d‘f)ydmmgrelationship

F | |
AB| [-026 -1 |AB f J
Ai| | 449 -076] Ar - m '
The undamped natural frequency (rad/s) and dampt'rngfg:l the Dutch roll motion in that order
are: . -t
(A) 4.68, 1.02 (B) 4.49, 1. %2 . ©) 2.16(5, 0.235 @es5, 1.02
Q.52 A glider weighing 3300 N |§}y|ng at 1000 m above sea level. “wing areds 14.1 n* anc the air
density is 1.23 kg/fh Unde ero wind conditionthe velocity for maximum range is
m/s.
- ] o (deg) C|_ CD CL/CD
{ ' 11 1.4€ | 0.086¢ 16.¢
{ 9 1.36| 0.0675] 20.1
7 1.23| 0.0535 22.9
g 5 1.0¢ | 0.044( 24.F
4 3 | 0.9C | 0.035( | 25.7
Ay 1 0.70 | 0.0275 25.4
f | -1 0.49 | 0.0220 22.2
. -3 0.2t | 0.018( 138

Q.54 A rocke, with a total lif-off mass of 10000 k¢moves vertically upwardfrom rest undea constant
gravitationallacceleration of 9.81 m/Fhe propellant mass of 8400 kg burns at a constémfa
| 1200 kg/s. If the specific impulse of the rocket engme240 s, neglecting drag, the burnout
' velocityinm/s is

~(A) 3933.7 (B) 4314.6 (C) 4245.9 (D) 4383.3
I
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Q.55 A satellite is injected at an altitude of 350 km abtheEarth’s surface, with a velocity of 8.0 kn

parallel to the local horizon. (Earth radius=6378 km(@M=Gravitational constant x Earth mass)
=3.986x10" m’s?). The satellite

(A) forms a circular orbit. (B) forms an elliptic orbit.
(C) escapes fromarth’s gravitational fiel. (D) falls back to ear.

END OF THE QUESTION PAPER
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Q. No | Type | Section Key Marks
1 |Mcal GA C 1
2 |McQ| GA B 1
3 |Mca|l GA B 1
4 |MCcQ| GA B 1
5 |McQ| GA C 1
6 | NAT| GA 120.0: 120.0 2
7 |McQ| GA C 2
8 |McQ| GA C 2
9 |Mca| GA A 2
10 | NAT | GA 7.0:7.0 2
1 |Mcal AE A 1
2 | NAT| AE -3.0: -3.0 1
3 |mMcQ| AE D 1
4 |McQ| AE C 1
5 |McQ| AE D 1
6 |MCQ| AE C 1
7 |McQ| AE C 1
8 |McQ| AE A 1
9 |McQ| AE B 14
10 |MCQ AE B 1
11 | NAT| AE 2.0:2.0 1
12 |McQ| AE A 1
13 |McQ| AE B 1
14 | NAT | AE 5.0:5.0 s 1
15 |McQ| AE B LN 1
16 | NAT| AE 1.0:1.0% 1
17 | NAT | AE 0.0:0i04 1
18 |McQ| AE D 1
19 |McQ| AE C 1
20 |McQ| AE : B 1
21 |mMca| AE \ (C 1
22 |MCQ| AE 'B 1
23 |mMca| AE A 1
24 |mca| AE A 1
25/ 'Mca| AE | “Y C 1
26 | NAT | AE | 162:166;1147.0:1150.0 2
27 |MCQ| AE ' B 2
28 | NAT| AE 2.9:3.1 2
29 |mMmcQ| AE | | D 2
30 | NAT| AE 40.0:41.0 2
31 |Mca| AE B 2
32 |McQ| AE B 2
33 | NAT | AE 1305 : 1305 2
34 |McQ| AE B 2
35 |McQ| AE A 2
36 |McQ| AE A 2
37 | NAT | AE 5.0:5.0 2
38 | NAT | AE 1.5:1.7 2
39 |McQ| AE B 2

www.examrace.com



40 NAT AE 24:26 2
41 NAT AE 0.99:1.01 2
42 NAT AE -11.0:-11.0 2
43 NAT AE 3.13:3.15 2
44 NAT AE 0.56:0.58 2
45 NAT AE 548 : 550 2
46 NAT AE 310: 315 2
47 MCQ AE C 2
48 NAT AE 7690 : 7710 2
49 NAT AE 8.6:8.7 2
50 NAT AE 25.0:25.0 2
51 | MCQ AE D 2
52 | MCQ AE C 2
53 NAT AE 20.0:21.0 2
54 | MCQ AE C 2
55 | MCQ AE B 2
/_;!’- »
)
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