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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

[drizzle — rain — downpour] is analogous to | — quarrel — feud].

Which one of the given options 1s appropriate to fill the blank?

(A) bicker
(B) bog

(C) dither
(D) dodge
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Q.2 Statements:

1. All heroes are winners.

2. All winners are lucky people.
Inferences:

I. All lucky people are heroes.
II. Some lucky people are heroes.

IT1I. Some winners are heroes.

Which of the above inferences can be logically deduced from statements 1 and 2?

(A)  OnlyIandII

(B)  Only Il and III

(C)  OnlyIandII

(D)  OnlyIII
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Q.3 A student was supposed to multiply a positive real number p with another positive
real number q. Instead, the student divided p by q. If the percentage error in the
student’s answer 1s 80%, the value of q is

(A) 5

B) V2

(C) 2

D) 5

Q.4 If the sum of the first 20 consecutive positive odd numbers is divided by 202, the

result 1s
(A) |
(B) 20
(C) 2
(D) LI2
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Q.5

(A)

(B)

(€)

(D)
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The ratio of the number of girls to boys in class VIII 1s the same as the ratio of the
number of boys to girls in class IX. The total number of students (boys and girls) in
classes VIII and IX 1s 450 and 360, respectively. If the number of girls in classes
VIII and IX is the same, then the number of girls in each class 1s

150

200

250

175
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Q.6 — Q.10 Carry TWO marks Each

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

Yoko Roi stands () as an author for standing () as an honorary

fellow, after she stood ) her writings that stand (V) the freedom of

speech.
(A) (1) out (11) down (111) 1n (1v) for
(B) (1) down (1) out (111) by (1v) 1n
(C) (1) down (11) out (111) for (1v) 1n
(D) (1) out (1) down (111) by (1v) for
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Q.7 Seven identical cylindrical chalk-sticks are fitted tightly in a cylindrical container.
The figure below shows the arrangement of the chalk-sticks inside the cylinder.

The length of the container 1s equal to the length of the chalk-sticks. The ratio of
the occupied space to the empty space of the container 1s

(A) 512
B) T2
C) 9
D) 3
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Q.8 The plot below shows the relationship between the mortality risk of cardiovascular
disease and the number of steps a person walks per day. Based on the data, which
one of the following options is true?

1

0.8

0.6

Mortality Risk of Cardiovascular Disease

0 5000 10000 15000 20000
Steps/Day

(A) The risk reduction on increasing the steps/day from O to 10000 1s less than the risk
reduction on increasing the steps/day from 10000 to 20000.

(B) The risk reduction on increasing the steps/day from 0 to 5000 1s less than the risk
reduction on increasing the steps/day from 15000 to 20000.

(©) For any 5000 increment 1n steps/day the largest risk reduction occurs on going from
0 to 5000.
(D) For any 5000 increment 1n steps/day the largest risk reduction occurs on going from
15000 to 20000.
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Q.9 Five cubes of 1dentical size and another smaller cube are assembled as shown in
Figure A. If viewed from direction X, the planar image of the assembly appears as
Figure B.

X

-] —

<
o

il

/

N/
Q\%%O

Figure A Figure B

If viewed from direction Y, the planar image of the assembly (Figure A) will
appear as

(A)

(B)

(€)

(D)

Page 8 of 42
Organizing Institute: [ISc Bengaluru

o
gcollegedunlaa
India’s largest Student Review Platform

S—



e, 2024 Civil Engineering Set 2 (CE2)

4" dISc Bengaluru

Q.10  Visualize a cube that 1s held with one of the four body diagonals aligned to the
vertical axis. Rotate the cube about this axis such that its view remains unchanged.
The magnitude of the minimum angle of rotation 1s

(A)  120°
(B)  60°
(C)  90°
(D)  180°
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Q.11 - Q.35 Carry ONE mark Each

Q.11 A partial differential equation

0°T " 0°T _n
0x2  0y?

is defined for the two-dimensional field T: T (X, V), inside a planar square domain
of size 2 m X 2 m. Three boundary edges of the square domain are maintained at

value T =50, whereas the fourth boundary edge 1s maintained at
T = 100.

The value of T at the center of the domain is

(A) 50.0
(B) 62.5
(C) 75.0
(D) 87.5
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Q.12  The statements P and Q are related to matrices A and B, which are conformable for
both addition and multiplication.

P. (A+B)'=A"+B'
Q: (AB)T = A™BT

Which one of the following options 1s CORRECT?

(A) P 1s TRUE and Q 1s FALSE

(B) Both P and Q are TRUE

(C) P 1s FALSE and Q 1s TRUE

(D) Both P and Q are FALSE
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Q.13 The second derivative of a function f is computed using the fourth-order Central

Divided Difference method with a step length h.

The CORRECT expression for the second derivative 1s

(A) 1

12 h2 [‘_fi+2 + 16 fi+1 — 30 f.r, + 16 fi—l o fi—z ]
(B) 1

12 h2 [fi+2 + 16 ﬁf+1 o 30ﬁ2 T 16fi—1 o fi—z ]
(C)

1552 |[—fi+z 16 131 — 30 f; + @ fi-1QSi-2 |
(D)

1oh? [—fi+2 —16 fi41 +30f; —16 fi_1 — fi2 ]

Q.14  The function f(x) = x> —27x+ 4, 1 < x < 6 has

(A) Maxima point

(B) Minima point

(C) Saddle point

(D) Inflection point
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Q.15  Consider two Ordinary Differential Equations (ODEs):

dy  x*+3x°y*+2y*

P:

dx x3y
0 dy  -y*
" dx  x2

Which one of the following options is CORRECT?

(A) P 1s a homogeneous ODE and Q 1s an exact ODE.

(B) P 1s a homogeneous ODE and Q 1s not an exact ODE.

(C) P 1s a nonhomogeneous ODE and Q 1s an exact ODE.

(D) P 1s a nonhomogeneous ODE and Q is not an exact ODE.
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Q.16 A 3 m long, horizontal, rigid, uniform beam PQ has negligible mass. The beam 1s
subjected to a 3 kKN concentrated vertically downward force at 1 m from P, as shown
in the figure. The beam is resting on vertical linear springs at the ends P and Q. For
the spring at the end P, the spring constant Kp = 100 KN /m.

3 kN

/}/ /*/ 2 m /l/

1m

(Figure NOT to scale)

If the beam DOES NOT rotate under the application of the force and displaces only
vertically, the value of the spring constant K (in KN/m) for the spring at the end Q

1S

(A) 150
(B) 100
(C) 50

(D) 200
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Q.17  Consider the statements P and Q.

P: In a Pure project organization, the project manager maintains complete authority
and has maximum control over the project.

Q: A Matrix organization structure facilitates quick response to changes, conflicts,
and project needs.

Which one of the following options is CORRECT?

(A) Both P and Q are TRUE

(B) P 1s TRUE and Q 1s FALSE

(C) Both P and Q are FALSE

(D) P 1s FALSE and Q 1s TRUE
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Q.18 For a thin-walled section shown in the figure, points P, Q , and R are located on the
major bending axis X — X of the section. Point Q 1s located on the web whereas point
S 1s located at the intersection of the web and the top flange of the section.

e

i 6 cm +3cm_(
I

(Figure NOT to scale)

Qualitatively, the shear center of the section lies at

(A) P
(B) Q
(C) R
D) S
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Q.19 Consider the following data for a project of 300 days duration.

Budgeted Cost of Work Scheduled (BCWS) = Rs. 200
Budgeted Cost of Work Performed (BCWP) = Rs. 150
Actual Cost of Work Performed (ACWP) =Rs. 190

The ‘schedule variance’ for the project 1s

(A) (—)Rs. 50
(B) (—)50 days
(O) (+)Rs. 50

(D)  (+)50 days

Q.20 A simply supported, uniformly loaded, two-way slab panel is torsionally
unrestrained. The effective span lengths along the short span (X) and long span (y)
directions of the panel are Iy and [y, respectively. The design moments for the

reinforcements along the x and y directions are Mz and M,,,, respectively. By using
Rankine-Grashoff method, the ratio My /M,y 1s proportional to

A) L/l

B) L/l
© ()

O (y/n)
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Q.21  The structural design method that DOES NOT take into account the safety factors
on the design loads 1s

(A) working stress method.

(B) load factor method.

(C) ultimate load method.

(D) limit state method.
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Q.22  The contact pressure distribution shown in the figure belongs to a

T“r‘r ‘F‘f‘!’
(A) rigid footing resting on a cohesionless soil.
(B) rigid footing resting on a cohesive soil.
(C) flexible footing resting on a cohesionless soil.
(D) flexible footing resting on a cohesive soil.
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Q.23  Which one of the following saturated fine-grained soils can attain a negative
Skempton’s pore pressure coefficient (A)?

(A) Quick clays

(B) Normally-consolidated clays

(C) Lightly-consolidated clays

(D) Over-consolidated clays
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Q.24  The following figure shows a plot between shear stress and velocity gradient for

materials/fluids P, Q, R, S, and T.

Shear Stress

Velocity Gradient

Which one of the following options is CORRECT?

(A) P — Ideal Fluid; Q — Ideal Bingham plastic
R — Non-Newtonian fluid; S — Newtonian fluid

(B) P — Real solid; Q — Ideal Bingham plastic
S — Newtonian fluid; T — Ideal Fluid

(C) P — Ideal Fluid; Q — Ideal Bingham plastic
R — Non-Newtonian fluid; T — Real solid

(D) P — Real solid; Q — Newtonian fluid
R — Ideal Bingham plastic; T — Ideal Fluid

Page 21 of 42
Organizing Institute: [ISc Bengaluru

~

S—

collegedunia:

India’s largest Student Review Platform



2024

GATE

{IS¢c Bengaluru

Civil Engineering Set 2 (CE2)

Q.25  What is the CORRECT match between the air pollutants and treatment techniques

given in the table?

Air pollutants

Treatment techniques

P - NO>
Q-S0O,
R -CO
S - Particles

1 - Flaring
11 - Cyclonic separator
111 - Lime scrubbing

1v - NH3 injection

(A)  P-i, Q-ii, R-iii, S-iv

(B)  P-ii, Q-i, R-iv, S-iii

(C) P-11, Q-111, R-1v, S-1

(D) P-1v, Q-111, R-1, S-11
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Q.26  Which one of the following products 1s NOT obtained in anaerobic decomposition

of glucose?
(A) €O,
(B) CH,4
(C) H,S
(D) H,O
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Q.27  The longitudinal sections of a runway have gradients as shown 1n the table.

End to end for sections of runway (m) Gradient (%)
0 to 200 +1.0
200 to 600 —1.0
600 to 1200 +0.8
1200 to 1600 +0.2
1600 to 2000 —0.5

Consider the reduced level (RL) at the starting point of the runway as 100 m.

The effective gradient of the runway 1s

(A)  0.02%
(B)  0.35%
(C)  0.28%
(D)  0.18%
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Q.28 In general, the outer edge 1s raised above the inner edge 1n horizontal curves for

(A) Highways, Railways, and Taxiways
(B) Highways and Railways only
(C) Railways and Taxiways only

(D) Highways only

Q.29  Various stresses in jointed plain concrete pavement with slab size of
3.5 m x 4.5 m are denoted as follows:
Wheel load stress at interior = S, ;
e

Wheel load stress at edge = J,,,
Wheel load stress at corner = ,i,l

Warping stress at interior = Sy

Warping stress at edge = 5 f
Warping stress at corner = Sy
Frictional stress between slab and supporting layer = § f

The critical stress combination in the concrete slab during a summer midnight 1s

(A) ol
(B) wi 35 4+ 5¢
(€) w85 — 5

D) S, +SE+S;
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Q.30  For a reconnaissance survey, it 1s necessary to obtain vertical aerial photographs of
a terrain at an average scale of 1: 13000 using a camera. If the permissible flying
height 1s assumed as 3000 m above a datum and the average terrain elevation 1s
1050 m above the datum, the required focal length (in mm) of the camera 1s

(A) 100
(B) 150
(C) 125
(D) 200

Q.31 What is the CORRECT match between the survey instruments/parts of instruments
shown 1n the table and the operations carried out with them?

Instruments/Parts of instruments | Operations

P - Bubble tube 1 - Tacheometry

Q - Plumb bob 11 - Minor movements
R - Tangent screw 111 - Centering

S - Stadia cross-wire 1v - Levelling

(A) P-11, Q-111, R-1v, S-1

(B)  P-iv, Q-iii, R-ii, S-i

(C) P-1, Q-111, R-11, S-1v

(D) P-111, Q-1v, R-1, S-11
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Q.32  To finalize the direction of a survey, four surveyors set up a theodolite at a station
P and performed all the temporary adjustments. From the station P, each of the
surveyors observed the bearing to a tower located at station Q with the same
instrument without shifting it. The bearings observed by the surveyors are
30° 30°00", 30° 29" 40", 30° 30" 20" and 30° 31’ 20". Assuming that
each measurement is taken with equal precision, the most probable value of the
bearing 1s

(A) 30° 29" 40"

(B) 30° 30" 20"

(€) 30° 30" 00"

(D) 30° 31’ 20"

Q.33  The steel angle section shown in the figure has elastic section modulus of

150.92 cm® about the horizontal X — X axis, which passes through the centroid of
the section.

3cm

1

15 cm
x _______ -
|_ 12 cm !
(Figure NOT to scale)
The shape factor of the section 1s (rounded off to 2 decimal places).
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