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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

[sick — infirm — moribund] is analogous to [silly — — daft].

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

(A) | frown
(B) | fawn
(C) | vein
(D) | vain
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Q.2 The 15 parts of the given figure are to be painted such that no two adjacent parts
with shared boundaries (excluding corners) have the same color. The minimum

number of colors required 1s

(A) |4
B) |3
(C) |5
(D) |6
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Q.3 How many 4-digit positive integers divisible by 3 can be formed using only the
digits {1, 3,4, 6, 7}, such that no digit appears more than once in a number?
(A) 24
(B) 438
(C) 72
(D) 12
Q4 The sum of the following infinite series 1s
2+1+1+1+1+1+ s o : +
2 3 4 8 9 16 27
(A) 11/3
(B) 7/2
(C) 13/4
(D) 9/2
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Q.5 In an election, the share of valid votes received by the four candidates A, B, C, and
D 1is represented by the pie chart shown. The total number of votes cast in the
election were 1,15.000, out of which 5,000 were invalid.

Share of valid votes

40%

B
25%

Based on the data provided, the total number of valid votes received by the
candidates B and C 1s

(A) 45,000
(B) 49,500
(C) 51,750
(D) 54,000
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Q.6 — Q.10 Carry TWO marks Each

Q.6 Thousands of years ago, some people began dairy farming. This coincided with a
number of mutations in a particular gene that resulted in these people developing
the ability to digest dairy milk.

Based on the given passage, which of the following can be inferred?

(A) All human beings can digest dairy milk.

(B) No human being can digest dairy milk.

(C) Digestion of dairy milk 1s essential for human beings.

(D) In human beings, digestion of dairy milk resulted from a mutated gene.

Q.7 The probability of a boy or a girl being born 1s 1/2. For a family having only
three children, what 1s the probability of having two girls and one boy?

(A) | 3/8
B) | 1/8
(C) | 1/4
D) |12
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Q.8 Person 1 and Person 2 invest in three mutual funds A, B, and C. The amounts they
invest in each of these mutual funds are given in the table.
Mutual fund A | Mutual fund B | Mutual fund C
Person 1 210,000 20,000 20,000
Person 2 20,000 15,000 15,000
At the end of one year, the total amount that Person 1 gets 1s 500 more than
Person 2. The annual rate of return for the mutual funds B and C 1s 15% each. What
1s the annual rate of return for the mutual fund A?
(A) 7.5%
(B) 10%
(C) 15%
(D) 20%
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Q.9 Three different views of a dice are shown 1n the figure below.

The piece of paper that can be folded to make this dice 1s

(A)

o |1
4
§)
2 |3
(B) 5 [ 1
4
2
o3
(C) 5 |1
3
2
416
(D) 5 [ 1
4
6
D [
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Q.10 | Visualize two identical right circular cones such that one 1s inverted over the other
and they share a common circular base. If a cutting plane passes through the vertices
of the assembled cones, what shape does the outer boundary of the
resulting cross-section make?

(A) A rhombus

(B) A triangle

(C) An ellipse

(D) A hexagon
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Q.11 - Q.35 Carry ONE mark Each
Q.11 Ten cards 1n a pack are numbered as 1, 2, 3, . . .10. The probability of drawing a card with
an even number or a number which 1s a multiple of 5 from the pack 1s
(A) 4/10
(B) 6/10
(C) 2/10
(D) 3/10
Q.12 Hardness in water 1s NOT caused by
(A) Ca’*
(B) St
(C) Mg*
(D) CO5™
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Q.13 The maximum coordination number of Sn** is
(A) 4

(B) 3

(L) 6

(D) 2

Q.14 Rod shaped bacterial cells are called

(A) Bacilli

(B) Cocci

(C) Spirilla

(D) Diplococci
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Q.15 Tuberculosis 1s predominantly caused by

(A) Entamoeba histolytica

(B) Salmonella typhi

(C) Mycobacterium bovis

(D) Bacillus cereus

Q. 16 Which one of the following conversions belongs to nonsymbiotic nitrogen fixation?

(A) Atmospheric nitrogen to ammonia by Rhizobium bacteria in nodules attached to roots of
legumes

(B) Atmospheric nitrogen to ammonia by Azotobacter species

(C) Nitrate to gaseous nitrogen under anaerobic conditions

(D) Nitrate to ammonia under aerobic conditions
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Q.17 Crown corrosion of reinforced cement concrete sewer 1s caused by
(A) sulfur oxidizing bacteria
(B) iron oxidizing bacteria
(L) denitrifying bacteria
(D) fermentative bacteria
Q.18 The processes of removal of particles 1n a rapid sand filter with their description 1s given in
the table.
Process Description
(1) Straining P: Removes only particles in the water large enough to get

caught in the pores of the filter

(11) Sedimentation | Q: Larger and heavier particles do not follow the fluid
streamline around the sand grain and settle on the grain

(111) Interception R: Particles that do follow the streamline, but are too large
and are caught because they brush up against the sand grains
(1v) Diffusion S: Very small particles are experiencing Brownian motion
and may collide with the sand grains by chance

Select the correct match.

(A) i- S: ii-P; iii-Q; iv-R
(B) i-Q: ii-R; iii-S; iv-P
(C) i-R; ii- S; iii- P; iv-Q
(D) i-P; ii-Q; iii-R; iv-S
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Q.19 The environmental temperature increases by 6 °C/km with height at a particular location.
The stability condition of the atmosphere at the location 1s

(A) stable

(B) unstable

(C) inversion

(D) neutral

Q.20 As per the United Nations agenda for sustainable development adopted in September 2015,
the number of Sustainable Development Goals (SDGs) are and the proposed target

year to achieve them is

(A) 15; 2035
(B) 17; 2030
(C) 20; 2050
(D) 18; 2047
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Q.21 Which one of the following 1s NOT a greenhouse gas?

(A) CO2

(B) CH4

(C) H>S

(D) H>O

Q.22 As per the United Nations Environmental Program (UNEP) guidelines 2004, the

maximum size of microplastics 1s

(A) 10 mm
(B) 5 mm
(C) 10 pm
(D) 5 um
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Q23 The costliest functional element in an urban centralized Municipal Solid Waste
management infrastructure for a typical Indian Tier I city is

(A) biological treatment

(B) collection and transport

(C) disposal 1n a sanitary landfill
(D) thermal treatment

Q.24

The eigen values of the matrix ’;L z] are

(A) 1
(B) 2
(C) 7
(D) 4
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Q. 25 If X 1s a vector, and A and B are linear operators; then the correct mathematical
relationship(s) 1s/are

(A) (A+B)X = AX + BX

(B) (AA)X = AM(AX)

(C) (AB)X = A(BX)

(D) (A+B)X = A'X4B'X

Q.26 In the context of fluid flow, which of the following statement(s) is/are correct?

Streamline 1s a line, tangent to which at any point gives the direction of the

(A) velocity vector

(B) Streakline 1s the actual path traversed by a given fluid particle in an unsteady flow
(C) Streakline and streamline are same for a steady flow

(D) Pathline and streamline are same for a steady flow
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Q.27 In a rectangular open channel, the flow is critical, and the flow depth 1s 2 m. Select the
correct statement(s)

(A) Specific energy for the flow 1s 3.0 m

(B) Specific energy for the flow 1s 2.0 m

(C) Froude number 1s 1.0

(D) Froude number 1s 1.5

Q.28 With respect to particle settling in wastewater treatment systems; the correct statement(s)

1s/are

(A) Settling in grit chamber and primary sedimentation tanks are examples of Type-I settling
(B) Settling in primary sedimentation tank and secondary sedimentation tank are examples of

Type-II settling

(C) Settling in grit chamber 1s an example of Type-I settling, whereas settling in primary
sedimentation tank is an example of Type-II settling

(D) Settling in secondary sedimentation tank 1s an example of Type-III settling, whereas
settling in primary sedimentation tank 1s an example of Type-II settling

Page 17 of 33
Organizing Institute: [ISc Bengaluru

o
gcollegedunlaa
India’s largest Student Review Platform

S—



2024 Environmental Science and Engineering (ES)

oo 4 dISc Bengaluru

Q.29 The equipment that can be used to control particulate air pollution in an industrial unit
1s/are

(A) Electrostatic precipitator

(B) Cyclone separator

(C) Gravity settler

(D) Incinerator

Q.30 Which is/are the secondary air pollutant(s)?

(A) O3

(B) HNO3

(C) CO2

(D) H>SO4
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Q.31 As per the Hazardous Waste (Management and Handling) Rules, 2016, of India, which
1s/are the characteristic(s) that must be exhibited by a waste to be classified as a
“characteristic” hazardous waste?

(A) [gnitability

(B) Reactivity

(C) Radioactivity

(D) Toxicity

Q. 32 f(x) = x> — 4.5x% — 12x has a local maximum at x = (an integer value)

in the range x = — 2 to + 2.

Q. 33 Consider the equation % —x% 4+ e* =0; withy=1 atx=0.
The valueof yat x =1 1s (rounded off to 2 decimal places).

Take the value of e (base of natural logarithm) as 2.7.

Q.34 A municipal solid waste digester generates 1000 kg of methane gas. The volume of
the tank needed to store this gas at 30 °C and 3 atmospheric pressure 1s liters
(an integer value).

Use R=0.082 L-atm/mole-K, Atomic weights of C=12, and H=1
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Q.35 A Class-A pan was setup adjacent to a lake for measuring evaporation losses in the lake.
The depth of water in the pan at the beginning of a certain week was 250 mm. In that week,
there was a rainfall event with 10 mm depth. Water depth in the pan at the end of the week
was 240 mm. The pan coefficient 1s 0.8.

The estimated lake evaporation during the week was mm (an integer value).

Page 20 of 33
Organizing Institute: [ISc Bengaluru

o
gcollegedumaa
India’s largest Student Review Platform

S—



... GATE
L 2024

{IS¢c Bengaluru

Q.36 — Q.65 Carry TWO marks Each

Environmental Science and Engineering (ES)

Q.36 A population (with mean u) follows normal distribution. Ten samples (IN) are drawn
at random with a mean value of “x” and standard deviation of “S”. Following table
provides the confidence limits, C(t) of the cumulative probability function for
Student’s t — distribution two-tailed test with degree of freedom, D.

Which one of the following expression 1s correct for testing the null hypothesis
Hp: n =0 at 10% significance level?
C(t)
D
0.9 0.95 0.975
9 1.38 1.83 2.26
10 1.37 1.81 2.23
11 1.36 1.80 2.20
X
A -181<——<181
VN —1
%
B -183<———<183
VN -1
X
© 137 < ——< 137
VN —1
X
Bl —223<——<223
VN — 1
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