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General Aptitude (GA)

Q.1 - Q.5 Carry ONE mark Each

Q.1 If “—’ denotes increasing order of intensity, then the meaning of the words
[dry — arid — parched] 1s analogous to [diet — fast — ].
Which one of the given options 1s appropriate to fill the blank?
(A) starve
(B) reject
(C) feast
(D) deny
Q.2 If two distinct non-zero real variables x and y are such that (x + y) 1s proportional
X
to (x — y) then the value of —
y
(A) depends on xy
(B) depends only on x and not on y
(C) depends only on y and not on x
(D) 1S a constant
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Q.3 Consider the following sample of numbers:
9,18, 11, 14, 15, 17, 10, 69, 11, 13

The median of the sample 1s

(A) 13.5

(B) 14

(O) 11

(D) 18.7

Q4 The number of coins of X1, X5, and 10 denominations that a person has are in the

ratio 5:3:13. Of the total amount, the percentage of money in X5 coins 1s

(A) 21%
B ]142%
(C) 10%
(D) 30%
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Q.5 For positive non-zero real variables p and g, if
log (p? + q%) = logp +logq + 2log 3,

44 4
then, the value of £ = qz 1S
pP-q

(A) 19
(B) 31
(C) 9

(D) 33
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Q.6 — Q.10 Carry TWO marks Each

Q.6 In the given text, the blanks are numbered (1)—(1v). Select the best match for all the
blanks.

Steve was advised to keep his head M before heading (i) to bat;

for, while he had a head () batting, he could only do so with a cool head

(1v) his shoulders.
(A) (1) down (11) down (111) on (1v) for
(B) (1) on (11) down (111) for (1v) on
(C) (1) down (11) out (111) for (1v) on
(D) (1) on (11) out (111) on (1v) for
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Q.7 A rectangular paper sheet of dimensions 54 cm X 4 cm is taken. The two longer
edges of the sheet are joined together to create a cylindrical tube. A cube whose
surface area 1s equal to the area of the sheet 1s also taken.

Then, the ratio of the volume of the cylindrical tube to the volume of the cube 1s

(A) | Un
B) |2/
(C) |3/
(D) | 4/n
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Q.8 The pie chart presents the percentage contribution of different macronutrients to a
typical 2,000 kcal diet of a person.
Macronutrient energy contribution
Trans
fat
5%
Saturated fat
20% Carbohydrates
35%
Unsaturated fat
20%
Proteins
20%
The typical energy density (kcal/g) of these macronutrients 1s given in the table.
Macronutrient Energy density (kcal/g)
Carbohydrates 4
Proteins 4
Unsaturated fat 9
Saturated fat 9
Trans fat 9
The total fat (all three types), in grams, this person consumes 1s
(A) 44 4
(B) 77.8
(C) 100
(D) 3,600
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Q.9 A rectangular paper of 20 cm X 8 cm 1s folded 3 times. Each fold 1s made along the
line of symmetry, which is perpendicular to its long edge. The perimeter of the final

folded sheet (1in cm) 1S

(A) |18
(B) |24
(C) |20
(D) |21

Q.10 | The least number of squares to be added in the figure to make AB a line of
symmetry 1s

. S ] B
(A) 6
(B) 4
(C) d
(D) 7
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Q.11 — Q.35 Carry ONE mark Each

Aerospace Engineering (AE)

Q.11 | The following system of linear equations
7x—3y+z=20
3x—y+z=0
X—y—2=1{)

has:

(A) infinitely many solutions

(B) a unique solution

(C) no solution

(D) three solutions
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Q.12 | The acceleration of a body travelling in a straight line is givenby a = —C; — C,v*
where v 1s the velocity, and C;, C, are positive constants. Starting with an initial

positive velocity v,, the distance travelled by the body before coming to rest for the
first time 1s:

A |1 ( 2 z)
2C21n 1+C1 7
(B) 1 ( C;
_—_Inf1-22 2)
Yo
(C)

1
2—(;211“1(6'1 + (:21}’92)

(D) 1
Z_Czln(l T szg)
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Q.13 | The three-dimensional stress-strain relationship for an i1sotropic material is given as

Oxx P Q Q@ 0 0 07 (°xx
Oyy Q P Q 0 0 O0]]|%y
022 10 O P 0 0 O €2z
Tyz( |0 0 0 R 0 O0]]|Yz
Txz 0 0 0 0 R O]]VYxz
Txy 0 0 0 0 0 R!\xy

where, P, O and R are the three elastic constants, o and 7 represent normal and shear
stresses and € and y represent normal and engineering shear strains. Which one of
the following options 1s correct?

(A) R=P;Q
(B) RzQ;P
(C) Q=P;R
(D) Q=R;P
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Q.14 | Consider the free vibration responses P, O, R and S (shown in the figure) of a single
degree of freedom spring-mass-damper system with the same initial conditions. For
the different damping cases listed below, which one of the following options 1s

correct?
1. Overdamped
2. Underdamped
3. Critically damped
4. Undamped

displacement (x)

(A) P-1,Q0-4,R-2,5S-3

(B) P-1,Q0-2,R-4,8-3

(C) P-3, Q-4 S 4

D) |P-3,Q-2,R-4,S—1
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Q.15 | For a single degree of freedom spring-mass-damper system subjected to harmonic
forcing, the part of the motion (response) that decays due to damping 1s known as:

(A) transient response

(B) steady-state response
(C) harmonic response
(D) non-transient response

Q.16 | For an 1deal gas, the specific heat at constant pressure 1s 1147 J/kg K and the ratio
of specific heats 1s equal to 1.33. What 1s the value of the gas constant for this gas

in J/kg K?
(A) 284.6
(B) 1005
(C) 862.4
(D) 8314
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Q.17 | A surrogate liquid hydrocarbon fuel, approximated as CioHi2, 1s being burned in a
land-based gas turbine combustor with dry air (79% N2 and 21% O> by volume).
How many moles of dry air are required for the stoichiometric combustion of the
surrogate fuel with dry air at atmospheric temperature and pressure?

(A) 61.9
(B) 30.95
(C) 13
(D) 10
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Q.18 | In the figure shown below, various thermodynamics processes for an ideal gas are
represented. Match each curve with the process that it best represents.

D
3
[av]
3,
=P
=
L
-
I
b’ _
Entropy
(A) aa’ — Isentropic; bb’ — Isothermal; cc” — Isobaric; dd” — Isochoric
(B) aa’ — Isothermal; bb’ — Isentropic; cc” — Isochoric; dd” — Isobaric
(C) aa’ — Isothermal; bb” — Isentropic; cc” — Isobaric; dd” — Isochoric
(D) aa’ — Isothermal; bb” — Isobaric; cc” — Isentropic; dd” — Isochoric
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Q.19 | In an airbreathing gas turbine engine, the combustor inlet temperature 1s 600 K. The
heating value of the fuel is 43.4 x 10° J/kg. Assume C, to be 1100 J/kg K for air and
burned gases, and fuel-air ratio f << 1.0. Neglect kinetic energy at the inlet and exit
of the combustor and assume 100% burner efficiency. What 1s the fuel-air ratio
required to achieve 1300 K temperature at the combustor exit?

(A) | 0.0177
(B) |0.0215
(C) |0.0127
D) | 0.0277
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Q.20 | Which one of the following figures represents the drag polar of a general aviation
aircraft?

(A) C,
M‘D
O
(B) C,
‘ ; Cy
O
(C) c,
D_CD
O
(D) C,
‘ ( Cp
O
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Q.21 | In the context of steady, inviscid, incompressible flows, consider the superposition
of a uniform flow with speed U along the positive x-axis (from left to right), and a
source of strength /4 located at the origin. Which one of the following statements 1s
NOT true regarding the location of the stagnation point of the resulting flow?

(A) It 1s located to the left of the origin

(B) It moves closer to the origin for increasing 4, while U is held constant

(C) It moves closer to the origin for increasing U, while A 1s held constant

(D) It 1s located along the x-axis

Q.22 | On Day 1, an aircraft flies with a speed of V; m/s at an altitude where the

temperature 1s 7; K. On Day 2, the same aircraft flies with a speed of V1.2 V; m/s
at an altitude where the temperature 1s 1.2 77 K. How does the Mach number M> on
Day 2 compare with the Mach number M; on Day 17

Assume 1deal gas behavior for air. Also assume the ratio of specific heats and
molecular weight of air to be the same on both the days.

(A) M>=0.6 M;

(B) M> =M,

(©) My=—M

V1.2

(D) M>=+/1.2 M;
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Q.23 | Consider a steady, isentropic, supersonic flow (Mach number M > 1) entering a
Convergent-Divergent (CD) duct as shown in the figure. Which one of the

following options correctly describes the flow at the throat?

(A) Can only be supersonic

(B) Can only be sonic

(C) Can either be sonic or supersonic

(D) Can only be subsonic

Page 18 of 40
Organizing Institute: [ISc Bengaluru

o
gcollegedunlaa
India’s largest Student Review Platform

S—



L 2024 Aerospace Engineering (AE)

4" dISc Bengaluru

Q.24 | Consider steady, incompressible, inviscid flow past two airfoils shown in the figure.
The coefficient of pressure at the trailing edge of the airfoil with finite angle, shown

in figure (I), 1s Cp, while that at the trailing edge of the airfoil with cusp, shown in
figure (II), 1s Cp, . Which one of the following options is TRUE?

U/ 'R U " %

(I) Trailing edge with finite angle (II) Trailing edge with cusp

(A) | Cp, <1, Cp, <1

(B) CP — 1, CPH =1

(C) |Cp,=1, Cp, <1

D) |Cp, <1, Cp,=1
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Q.25 | Which of the following options 1s/are correct?

(A) |
| Loading
The stress-strain graph for a nonlinear elastic material 1s £
as shown in the figure RS
Strain d
(B) Material properties are independent of position in a homogeneous material
(C) An 1sotropic material has infinitely many planes of material symmetry
M
(D)

The stress-strain graph for a linear elastic material 1s

Stress

[L.oading

and unloading

>

Strain
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Q.26 | Which of the following statements is/are correct about a satellite moving in a
geostationary orbit?

(A) The orbit lies in the equatorial plane
(B) The orbit i1s circular about the center of the Earth
(C) The time period of motion is 90 minutes

(D) The satellite 1s visible from all parts of the Earth

Q.27 | In a conventional configuration airplane, the rudder can be used:

(A) to overcome adverse yaw during a turning maneuver
(B) to overcome yawing moment due to failure of one engine in a multi engine airplane
(C) for landing the airplane in crosswind conditions

(D) for enhancing longitudinal stability
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Q.28 | Which of the following statements about a general aviation aircraft, while operating
at point Q in the V-n diagram, is/are true?

'y

/ Positive ultimate load factor

Positive limit load factor

>

[.oad Factor, »

Velocity, V

(A) The aircraft has the highest turn rate

(B) The aircraft has the smallest turn radius

(C) The aircraft 1s flying with minimum drag

(D) The aircraft 1s operating at C; a4y

Q.29 | Two fair dice with numbered faces are rolled together. The faces are numbered from
1 to 6. The probability of getting odd numbers on both the dice 1s

(rounded off to 2 decimal places).

Q.30 | A particle acted upon by a constant force 47 + J — 3k N is displaced from point A
with position vector I + 2] + 3k m to point B with position vector 5i + 4f + k m.
The work done by this force 1s J (answer in integer).
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