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1. Consider the following statements regard-
ing Earth’s geomagnetic reversals:
1.	 During a geomagnetic reversal, the mag-

netic north and south poles switch posi-
tions.

2.	 The South Atlantic Anomaly is considered 
a potential precursor to the next geomag-
netic reversal.

Which of the statements given above are cor-
rect?
(a) 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2

2. Which of the following underwater features 
is characterized by steep sides, flat tops, 
submerged volcanic peaks, and is often 
found in chains that mark the movement 
of tectonic plates over hotspots?
(a) Atoll
(b) Seamount
(c) Guyot
(d) Archipelagic apron

3. This type of chemical weathering process 
is particularly intense in tropical and sub-
tropical regions with high rainfall and tem-
peratures. It involves the leaching of silica 
and accumulation of aluminium and iron 
oxides, creating reddish soils. It is com-
monly associated with laterite formation.” 
Identify the weathering process:
(a) Carbonation
(b) Hydrolysis
(c) Laterization
(d) Oxidation

4. Consider the following coastal features:
1.	 Tombolo
2.	 Fjord
3.	 Stack
4.	 Spit
5.	 Barchan
Which of the above are depositional land-
forms created by wave action and longshore 
drift?
(a) 1 and 4 only
(b) 2 and 3 only
(c) 1, 3 and 4 only
(d) 3, 4 and 5 only

5. Consider the following statements with ref-
erence to ‘Ekman Transport’:
Statement-I: In the Northern Hemisphere, Ek-
man transport causes surface water to move 
at approximately 90 degrees to the right of 
the wind direction.
Statement-II: The Coriolis effect diminishes 
with depth, causing each successive layer of 
water to move at a different angle and speed 
than the layer above.
Which one of the following is correct in re-
spect of the above statements?
(a) Both Statement-I and Statement-II are 

correct and Statement-II is the correct ex-
planation for Statement-I

(b) Both Statement-I and Statement-II are 
correct and Statement-II is not the correct 
explanation for Statement-I

(c) Statement-I is correct but Statement-II is 
incorrect

(d) Statement-I is incorrect but Statement-II 
is correct

6. In the context of the Solar System, consider 
the following statements:
1.	 The Kuiper Belt is primarily located be-

tween the orbits of Neptune and Pluto.
2.	 Gas giants are primarily composed of he-

lium and hydrogen with small solid cores.
3.	 Discovery of Eris was one of the reasons 

for Pluto’s reclassification as a dwarf plan-
et.

How many of the statements given above are 
correct?
a) Only one
b) Only two
c) All three
d) None

7. Consider the following statements:
Statement I: The low velocity zone in the 
upper mantle corresponds to the astheno-
sphere, which enables isostatic adjustment 
and plate tectonic movements.
Statement II: The increased seismic velocity 
in the asthenosphere is often attributed to its 
long distance to melting temperatures.
Which one of the following is correct in re-
spect of the above statements?
a) 	 Both Statement I and Statement II are cor-

rect, and Statement II is the correct expla-
nation for Statement I.
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b) 	 Both Statement I and Statement II are 
correct, but Statement II is not the cor-
rect explanation for Statement I.

c) 	 Statement I is correct, but Statement II is 
incorrect.

d) 	 Statement I is incorrect, but Statement II 
is correct.

8. With reference to earthquake monitoring, 
consider the following statements:
1.	 The Mercalli intensity scale measures 

the observed effects of an earthquake, 
while the Richter scale measures the en-
ergy released.

2.	 Earthquake early warning systems uti-
lize the time difference between P-waves 
and S-waves to provide alerts.

3.	 Deep-focus earthquakes generally pro-
duce less surface damage than shal-
low-focus earthquakes of similar magni-
tude.

How many of the above statements are cor-
rect?
a) Only one
b) Only two
c) All three
d) None

9. With reference to the position of the Cocos 
Plate, which of the statement is correct?
a) It is located to the east of the Pacific Plate 

and south of the North American Plate.
b) It is located to the west of the Caribbean 

Plate and north of the Nazca Plate.
c) It is located to the south of the Nazca Plate 

and east of the Pacific Plate.
d) It is located to the north of the Antarctic 

Plate and west of the South American 
Plate.

10. Consider the following statements re-
garding transform boundaries:
Statement I: Transform boundaries are con-
servative plate margins where plates slide 
past each other without creating or destroy-
ing lithosphere.
Statement II: The San Andreas Fault is a 
transform boundary characterized by shal-
low-focus earthquakes and the absence of 
volcanic activity.
Which one of the following is correct in re-
spect of the above statements?

a) Both Statement I and Statement II are cor-
rect, and Statement II is the correct expla-
nation for Statement I.

b) Both Statement I and Statement II are cor-
rect, but Statement II is not the correct ex-
planation for Statement I.

c) Statement I is correct, but Statement II is 
incorrect.

d) Statement I is incorrect, but Statement II is 
correct.

11. Consider the following statements : 
1. Spring tides occur when the sun, the moon 

and the Earth lie in a straight line.
2. Spring tides can occur only on New moon 

and full moon periods.
Which of the statements given above is/are 
correct? 
(a)	1 only 
(b)	2 only 
(c)	Both 1 and 2 
(d)	Neither 1 nor 2 

12. Consider the following statements : 
Statement – I : 
Seawater in Hydrothermal vents are always 
boiling, thus increasing temperatures of sur-
rounding water.
Statement – II : 
Cold sea water is heated by hot Magma as it 
enters into Ocean crust through fissures and 
reemerge from hydrothermal vents.
Which of the following is correct in respect of 
the above statements ? 
(a)	Both Statement -I and Statement -II are 

correct and Statement -II explains State-
ment -I 

(b)	Both Statement -I  and Statement -II are 
correct but Statement -II does not explain 
Statement -I 

(c)	Statement- I is correct but Statement -II is 
incorrect 

(d)	Statement- I is incorrect but Statement -II 
is correct 

13. Consider the following statements : 
1. Sea Groynes are formed by deposition of 

sediments by ocean currents. 
2. Sea Groynes are formed parallel to the di-

rection of waves. 
Which of the statements given above is/are 
correct? 
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(a)	1 only 
(b)	2 only 
(c)	Both 1 and 2 
(d)	Neither 1 nor 2 

14. Consider the following statements : 
1. Continental shelf is the extension of conti-

nental land mass to the continental edge, 
characterized by uniform width across all 
oceans.

2. Continental shelves are richest fishing 
grounds globally. 

3. The limited depth and gentle slope of conti-
nental shelves increase height of the tides 
creating problem for shipping. 

Which of the statements given above is/are 
correct? 
(a)	1 and 3 only 
(b)	2 and 3 only 
(c)	1 and 2 only 
(d)	1, 2 and 3  

15. Consider the following statements : 
Statement – I : 
Most tsunamis are generated by underwater 
earthquakes with magnitudes over 7.0
Statement – II : 
Earthquakes with magnitude over 7.0 occur-
ring under or very near the ocean are most 
likely to trigger displacement of ocean floor.
Which of the following is correct in respect of 
the above statements ? 
(a)	Both Statement -I and Statement -II are 

correct and Statement -II explains State-
ment -I 

(b)	Both Statement -I  and Statement -II are 
correct but Statement -II does not explain 
Statement -I 

(c)	Statement- I is correct but Statement -II is 
incorrect 

(d)	Statement- I is incorrect but Statement -II 
is correct 

16. With reference to various Geophysical 
phenomena, Rogue Waves are :  
(a) Waves whose origin depends on astro-

nomical reasons.
(b) Very Fast waves that run parallel to the 

coast bringing sediments and deposit 
them.

(c) Deep water waves that generate cyclones 
that cause mass destruction.

(d) Waves that are greater than twice the size 
of surrounding waves, forming from di-
rections other than prevailing winds. 

17. Consider the following statements: 
Statement – I : 
Equatorial regions have the highest oceanic 
salinity.
Statement – II : 
Equatorial regions experience high tempera-
ture and high rates of evaporation throughout 
the year.
Which of the following is correct in respect of 
the above statements? 
(a)	Both Statement -I and Statement -II are 

correct and Statement -II explains State-
ment -I 

(b)	Both Statement -I  and Statement -II are 
correct but Statement -II does not explain 
Statement -I 

(c)	Statement- I is correct but Statement -II is 
incorrect 

(d)	Statement- I is incorrect but Statement -II 
is correct 

18. Consider the following statements: 
1. The Kurile current is a cold current that 

originates in the Bering Sea.
2. The Benguela Current is a warm current 

that flows along the Western coast of 
South America. 

3. The Agulhas Current that joins the Bengue-
la current, is responsible for transferring 
heat into the Atlantic Ocean. 

Which of the statements given above is/are 
correct? 
(a)	1 only 
(b)	1 and 3 only 
(c)	2 only 
(d)	1, 2 and 3 

19. Which of the following best describes the 
term Solifluction? 
(a)	It occurs when large mass of Rock falls 

suddenly, occurring on steep slopes like 
mountains 

(b)	When soil is completely saturated with 
water then it acts like a liquid and a soil 
flow occurs 

(c)	A slow and less continuous movement of 
soil down hillslopes 

(d)	Formation of soil due to breaking of Rocks 
from alternating high and low tempera-
tures
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20. Consider the following statements: 
1. The Sargasso Sea is characterized by pres-

ence of free-floating seaweed that repro-
duces vegetatively.

2. The Sargasso Sea lies entirely within the At-
lantic Ocean without a land boundary.

Which of the statements given above is/are 
correct? 
(a)	1 only 
(b)	2 only 
(c)	Both 1 and 2 
(d)	Neither 1 nor 2 

21.Consider the following statements regard-
ing Jyotirao Phule 
1.	 He established the first school for girls in 

Pune in 1848.
2.	 He founded the Satyashodhak Samaj to 

promote social equality and fight caste 
discrimination.

3.	 His book Gulamgiri was written as a cri-
tique of the caste system in India.

4.	 He was conferred the title of ‘Mahatma’ by 
Vithalrao Krishnaji Vandekar.

Which of the statements given above are cor-
rect?
(a) 1 and 2 only
(b) 1, 2, and 3 only
(c) 1, 2, 3, and 4
(d) 2, 3, and 4 only

22.Consider the following statements 
Statement-I: 
The Finance Commission of India, established 
under Article 280 of the Constitution, is re-
sponsible for recommending the distribution 
of financial resources between the central 
and state governments.
Statement-II: 
The recommendations of the Finance Com-
mission are binding on both the central and 
state governments.
Which one of the following is correct in re-
spect of the above statements?
(a) Both Statement-I and Statement-II are 

correct and Statement-II is the correct ex-
planation for Statement-I

(b) Both Statement-I and Statement-II are 
correct and Statement-II is not the correct 
explanation for Statement-I

(c) Statement-I is correct but Statement-II is 
incorrect

(d) Statement-I is incorrect but Statement-II 
is correct

23. Consider the following statements regard-
ing the Foreign Exchange Management Act 
(FEMA), 1999
1.	 FEMA regulates foreign exchange trans-

actions and empowers the Reserve Bank 
of India (RBI) to make rules related to for-
eign exchange management.

2.	 Under FEMA, violations related to foreign 
exchange are considered criminal offenc-
es and can lead to imprisonment.

3.	 FEMA is applicable only within the terri-
tory of India and does not extend to Indian 
citizens or entities operating abroad.

How many of the statements given above are 
correct?
(a) Only one
(b) Only two
(c) All three
(d) None

24. The ‘Abhaya Mudra’, often seen in Bud-
dhist and Hindu iconography, primarily 
symbolizes:
(a) Meditation and inner peace
(b) Fearlessness and protection
(c) Knowledge and wisdom
(d) Devotion and surrender

25. Consider the following countries:
1.	 Norway
2.	 Sweden
3.	 Finland
4.	 Poland
5.	 Denmark
How many of the above-mentioned countries 
have a coastline along the Baltic Sea?
(a) Only two
(b) Only three
(c) Only four
(d) All five
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Passage
In recent years, meal replacement shakes 
have gained popularity as convenient options 
for those looking to manage their weight or 
maintain a busy lifestyle. These shakes often 
boast of providing a comprehensive mix of 
nutrients, including vitamins and minerals. 
However, while they may offer convenience, 
they cannot replace the nutritional benefits of 
whole foods. A balanced diet comprising a va-
riety of natural foods is still the most effective 
way to meet daily nutrient requirements and 
promote overall health.

26.  Which of the following, IF TRUE, would 
most strongly support the position above?
a. Many people find meal replacement shakes 

more convenient than preparing and 
consuming whole foods.

b. Some individuals struggle to meet their 
daily nutrient requirements due to dietary 
restrictions or food allergies.

c. The nutrient content of whole foods is 
more bioavailable and easily absorbed 
by the body compared to that of meal 
replacement shakes.

d. Meal replacement shakes are often 
marketed as quick fixes for weight loss, 
leading to misconceptions about their 
nutritional value.

27. Ratio between time taken to cover same 
distance in upstream to downstream is 2 : 
1. If speed of stream is 4 km/hr then find 
time taken to cover 48km in upstream?
a. 8 hours
b. 4 hours
c. 6 hours
d. 3 hours

28. Two runners starting running simultane-
ously from opposite end of a bridge. But 
slower runner takes 5 sec more than fast-
er runner to cross the bridge. If speed of 
faster runner is double to the slower one. 
Then find the time taken by slow runner to 
cross the bridge.
a. 10 sec
b. 5 sec
c. 15 sec
d. 20 sec

29. If a boat takes double time to cover a dis-
tance in upstream as compare to time tak-
en by it to cover same distance in down-
stream, then speed of stream is what 
percent of the speed of boat in still water?
a. %25
b. %50
c. 3/2( 16) %
d. %3313

30. Altaf who has to travel from point A to 
Point B divides his journey into two parts. 
In the first part he travels from point A to 
Point C which is at the midpoint between 
A and B at a speed of 40 kmph. Then he 
doubles his speed from C to reach point 
B. After reaching point B, he returns back 
to point A at an average speed of 40 kmph 
in 2 hours. The time taken to reach Point 
B from A is how much less/more than the 
time taken to reach point A from point B?
a. 30 minutes less
b. 30 minutes more
c. 60 minutes less
d. 60 minutes more
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1.	 Solution: C
Earth’s magnetic field, generated by the flow of 
molten iron in the outer core, acts as a protective 
shield against solar radiation and cosmic par-
ticles. One of the most fascinating phenomena 
associated with this field is geomagnetic rever-
sal - a process that has occurred multiple times 
throughout Earth’s history.
A geomagnetic reversal is a change in Earth’s 
magnetic field whereby the positions of the mag-
netic north and south poles swap places. During 
this process, the Earth’s magnetic field weakens 
significantly before reestablishing itself with re-
versed polarity. This is not to be confused with 
geographic north and south, which are defined 
by Earth’s axis of rotation and remain unchanged 
during magnetic reversals.

•	 They occur spontaneously and are statis-
tically random, not periodic

•	 The duration of a complete reversal can 
vary from 1,000 to 22,000 years

•	 During transitions, the magnetic field 
weakens but doesn’t completely vanish

•	 Multiple poles might form chaotically in 
different locations during the reversal 
process

Hence statement 1 is correct
The South Atlantic Anomaly (SAA) is a large re-
gion of reduced magnetic field intensity stretch-
ing from Africa to South America. This anomaly 
has attracted significant scientific attention be-
cause:

•	 It represents a significant weakening of 
Earth’s magnetic field, which has lost 
about 9% of its strength globally over the 
last 200 years

•	 The region is expanding westward and 
continues to weaken in intensity

•	 The anomaly has recently split into two 
lobes, creating additional challenges for 
satellite missions

Many scientists consider the South Atlantic 
Anomaly a potential precursor to an upcoming 
geomagnetic reversal. The presence of reversed 
flux patches at the core-mantle boundary beneath 
South America and South Africa, associated with 
the SAA, resembles patterns that have preceded 
previous reversals.
Hence statement 2 is correct

SOLUTIONS

2.	 Solution: C
The ocean floor can be broadly categorized into 
major features like continental shelves, conti-
nental slopes, abyssal plains, mid-oceanic ridges, 
and trenches, alongside numerous minor relief 
features including seamounts, guyots, submarine 
canyons, and atolls.
A guyot, also known as a tablemount, is a flat-
topped, submerged volcanic mountain, typically 
found in the Pacific Ocean, that is more than 200 
meters (660 feet) below the surface of the sea

3.	 Solution: C
 The process described—intense chemical weath-
ering in tropical and subtropical regions with 
high rainfall and temperatures, leading to the 
leaching of silica and accumulation of alumini-
um and iron oxides, resulting in reddish soils—is 
known as laterization. This process is responsi-
ble for the formation of laterite soils, which are 
rich in iron and aluminium oxides. 
It refers to the intense chemical weathering 
process in tropical and subtropical regions 
that leads to the formation of laterite soils, 
characterized by the leaching of silica and 
accumulation of iron and aluminium oxides, 
giving the soil a reddish colour.

4.	 Solution: A
Tombolo

•	 A tombolo is formed when deposited 
sediments connect an offshore island 
to the mainland. Tombolo forms through 
the deposition of sediment that gradual-
ly extends from the shore to an offshore 
island or rock, creating a natural land 
bridge. Specifically, if a spit moves in the 
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direction of island and connects it to the 
mainland then it becomes a tombolo. 

Hence, statement 1 is correct.

A fjord is a long, narrow inlet with steep sides 
or cliffs, formed by a glacier, that is often filled 
with seawater. 
Hence, statement 2 is incorrect.
A sea stack, is a geological landform consist-
ing of a tall, often vertical column of rock that 
has been separated from a headland or cliff by 
coastal erosion, typically through the collapse 
of an arch.
It is erosional landform.
Hence, statement 3 is incorrect.
Spit

•	 When longshore drift travels past a point 
(e.g. river mouth or re-entrant) where the 
dominant drift direction and shoreline 
do not veer in the same direction. The 
formed through deposition of material at 
coastlines through the process of long-
shore drift. Furthermore, spits are large-
ly formed by the deposition of sediments 
like the sand by the huge water bodies 
such as the oceans or seas.

•	 Hence, statement 4 is correct.

A barchan is a crescent-shaped sand dune 
formed by wind action, with the horns (or 
wings) of the crescent pointing downwind, and is 
a common landform in sandy deserts with a sin-
gle dominant wind direction. 

Hence, statement 5 is incorrect.

5.	 Solution: C
Ekman Transport is a fundamental ocean-
ographic phenomenon that explains how 
wind-driven surface currents interact with the 
Earth’s rotation to create a complex pattern of 
water movement in the ocean. Named after 
Swedish oceanographer Vagn Walfrid Ekman 
who first described this phenomenon in 1902, it 
has significant implications for ocean circulation, 
nutrient distribution, and climate patterns.
When wind blows over the ocean surface, the re-
sulting water movement is affected by the Corio-
lis effect (Earth’s rotation). The depth-averaged 
net water transport in the Ekman layer is perpen-
dicular (90°) to the wind direction. 

The Coriolis effect plus the frictional coupling 
of wind and water (Ekman transport) cause net 
movement of surface water at about 90 degrees 
to the right of the wind direction in the Northern 
Hemisphere and to the left of the wind direction 
in the Southern Hemisphere.

Hence statement 1 is correct
The Coriolis effect does not diminish with 
depth - it is a constant force at any particu-
lar latitude. What changes with depth is the 
speed and direction of water movement, but 
this is not because the Coriolis effect weak-
ens. Rather, it’s because each layer of water is 
moved by friction from the layer above it, and 
this frictional force decreases with depth.
Hence statement 2 is incorrect

6.	 Solution: B
The Solar System is a complex arrangement of 
celestial bodies that formed approximately 4.6 
billion years ago from a massive cloud of gas 
and dust. It consists of the Sun at its center, eight 
planets, dwarf planets, moons, asteroids, comets, 
and other objects.
The inner edge of the doughnut-shaped Kui-
per Belt begins at the orbit of Neptune and a 
distance of around 2.8 billion miles (4.8 bil-
lion kilometers) from the sun, with its main 
concentration of bodies ending at around 4.6 
billion miles (7.4 billion km) from the star. Ad-
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ditionally, Pluto is described as a dwarf planet 
in the Kuiper bel”, indicating that Pluto is lo-
cated within the Kuiper Belt, not at its outer 
boundary. The Kuiper Belt extends beyond Pluto 
and contains many other objects.
Hence statement 1 is incorrect
A gas giant is a giant planet composed main-
ly of hydrogen and helium. Jupiter and Saturn 
are the gas giants of the Solar System. They are 
thought to consist of an outer layer of compressed 
molecular hydrogen surrounding a layer of liquid 
metallic hydrogen, with probably a molten rocky 
core inside.
Hence statement 2 is correct
In 2005, astronomers discovered Eris, a celes-
tial body in the Kuiper Belt, which was initially 
thought to be larger than Pluto. The discovery of 
Eris, along with the prospect of other similar ob-
jects, created a dilemma for astronomers: if Pluto 
was considered a planet, should Eris and other 
similar objects also be classified as planets?
To avoid confusion and potentially increasing the 
number of planets, the IAU revised its definition 
of a planet in 2006, leading to Pluto’s reclassifica-
tion as a dwarf planet. While initially thought to 
be larger than Pluto, later observations showed 
that Eris is slightly smaller than Pluto, but more 
massive. 
Eris, along with Pluto and Ceres, was classified 
as a dwarf planet under the new criteria. 
The IAU’s definition of a planet requires an 
object to: 1) orbit the sun, 2) have sufficient 
mass for its self-gravity to overcome rigid body 
forces so that it assumes a nearly round shape, 
and 3) have cleared its neighbouring region of 
other objects. Pluto, while meeting the first two 
criteria, fails the third because it shares its orbital 
neighbourhood with other objects. 
Hence statement 3 is correct

7.	 Solution: C
The asthenosphere is a crucial layer within 
Earth’s upper mantle, located beneath the rigid 
lithosphere. It is characterized by reduced seis-
mic wave velocities, earning it the name low ve-
locity zone (LVZ). This layer plays a pivotal role 
in facilitating plate tectonics and isostatic adjust-
ments.

•	 The asthenosphere’s weak, ductile na-
ture allows it to act as a lubricating layer, 
enabling the lithospheric plates to move. 
Studies confirm that a thin, fluid astheno-

sphere accelerates isostatic adjustments 
(e.g., rapid post-glacial rebound in Fen-
noscandia and Canada).

•	 Plate tectonics is facilitated by the asthe-
nosphere’s low viscosity, which decouples 
the lithosphere from the deeper mantle

Hence statement 1 is correct
The asthenosphere is a region of the up-
per mantle characterized by lower seismic 
velocities compared to the overlying litho-
sphere. Seismic waves, which are used to study 
the Earth’s interior, travel slower through the 
asthenosphere. The asthenosphere is thought 
to be a region where the mantle rock is close 
to its melting point, and a small amount of 
partial melting may occur.  
The presence of even a small amount of melt can 
significantly reduce the seismic velocity because 
seismic waves travel slower through a liquid or 
partially molten material than through a solid. 
While partial melting is a key factor, other factors 
like temperature, water content, and the anelas-
tic properties of the rocks in the asthenosphere 
also play a role in determining seismic velocity. 
Some models suggest that partial melting, or 
even the presence of water, can cause anelastic 
relaxation along grain boundaries, further reduc-
ing seismic velocities. 
The decreased seismic velocity in the asthe-
nosphere is often attributed to its proximity 
to melting temperatures, which can lead to 
partial melting and a reduction in rigidity, 
although the exact mechanism and extent of 
melt are still debated. 
Hence statement 2 is incorrect

8.	 Solution: C
Earthquakes are among the most powerful and 
destructive natural phenomena on Earth. Moni-
toring these seismic events requires sophisticat-
ed techniques to measure their magnitude, inten-
sity, and potential impact.
The Mercalli and Richter scales are both used 
when measuring the impacts of seismic activity. 
However, while the Richter scale measures the 
magnitude of the earthquake (meaning the force 
of the earthquake), the Mercalli scale measures 
the physical impact of the earthquake within a 
given location. 
Hence statement 1 is correct
Earthquakes generate different types of seis-
mic waves, including P-waves (primary waves) 
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and S-waves (secondary waves). P-waves 
travel faster through the Earth’s crust than 
S-waves. Earthquake early warning systems 
(EEWS) detect the initial P-waves and, based 
on their travel time and location, estimate the 
time of arrival of the more destructive S-waves 
and surface waves. EEWS then issue alerts be-
fore the arrival of the damaging S-waves, al-
lowing people and systems to take protective 
actions. 
The time difference between the arrival of 
P-waves and S-waves at a seismic station can 
indicate how far the station is from the source 
of the earthquake. EEWS can provide crucial 
seconds to minutes of warning time, enabling 
actions like shutting down industrial opera-
tions, reducing train speeds, and evacuating 
buildings. 

Hence statement 2 is correct
Thee shallower an earthquake, the more damage 
it can produce at the surface; intermediate and 
deep-focus earthquakes are rarely destructive. 
The deep focus earthquakes are less damaging 
because. the crust in motion is very close to the 
surface and its effect passes away quickly. they 
can be predicted well in advance and precautions 
can be taken. they are very rare and their intensi-
ty is usually low to moderate. 
Hence statement 3 is correct

9.	 Solution: B
The Cocos Plate is a relatively small, triangu-
lar-shaped oceanic tectonic plate located be-
neath the Pacific Ocean off the west coast of 
Central America. Named after Cocos Island (the 
only emergent island within its boundaries), this 
plate plays a crucial role in shaping the geological 
dynamics of Central America through its interac-
tions with neighbouring plates.

10.	Solution: B
Transform plate boundaries, also known as con-
servative plate boundaries, with their associated 
transform faults occur where lithospheric plates 
slide past each other and where the crust is nei-
ther destroyed nor formed. 
Hence statement 1 is correct
The San Andreas Fault, a transform boundary, 
is known for shallow-focus earthquakes and 
the absence of volcanic activity, as it’s where 
the Pacific and North American plates slide 
horizontally past each other. 
This type of movement along a transform 
boundary often results in shallow-focus 
earthquakes, meaning the earthquakes origi-
nate relatively close to the Earth’s surface. 
Unlike convergent boundaries (where plates 
collide) or divergent boundaries (where 
plates move apart), transform boundaries 
typically don’t exhibit significant volcanic ac-
tivity. 
The San Andreas Fault is a strike-slip fault, 
where the movement is primarily horizontal, or 
right-lateral, meaning the side you are standing 
on moves to the right as you face the fault. 
The San Andreas Fault runs through California, 
forming the boundary between the Pacific and 
North American plates. 

Hence statement 2 is correct

Second statement is an example for first state-
ment.

Hence, option (b) is correct.

11.	Solution: C 
•	 The position of both the sun and the moon 

in relation to the Earth has direct impact 
on the height of tides.

•	 When the sun, the moon and the Earth lie 
in a straight line, the height of the tide will 
be higher.

•	  During these alignments, the gravitation-
al pull of the sun and the moon combine, 
causing the ocean to bulge more than usu-
al; hence these tides are also known as 
King tides.

•	 The tides form during this situation are 
called Spring tides.

•	 Spring tides occur twice a month, one 
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on full moon period and another dur-
ing New moon period. 

Hence statements 1 and 2 are correct 

12.	Solution : D 
•	 Underwater volcanoes at spreading ridges 

and convergent plate boundaries produce 
hot springs known as hydrothermal vents.

•	 Sea water in hydrothermal vents may 
reach temperature of over 700 Fahrenheit.

•	 Hot sea water in hydrocarmal vents 
does not boil because of the extreme 
pressure at the depths where the vents 
are formed.

Hence statement 1 is incorrect 
•	 Hydrothermal vents are the result of sea-

water percolating down through fissures 
in the ocean crust in the vicinity of spread-
ing centres or subduction zones (places 
on earth where two tectonic plates move 
away or towards one another). 

•	 The cold sea water is heated by hot Mag-
ma and reemerges to form the vents.

Hence statement 2 is correct 

13.	Solution: D
•	 Sea Groynes are structures built per-

pendicular to the shore line extending 
to the sea.

•	 These are active structures that extends 
from the shore to the sea, most often 
perpendicular or slightly oblique to the 
shoreline.

•	 These are designed to reduce coastal 
erosion by trapping sand and sediment 
carried by currents.

•	 These are thus useful in stabilizing the 
beach and protecting the coast from im-
pact of the sea. 

•	 Adequate supply of sediment and exist-
ence of medium strong long shore sedi-
ment transport are major conditions of 
Groyne efficiency.

Hence statements 1 and 2 are incorrect 

14.	Solution: B
•	 Continental shelf is the seaward extension 

of the continent from the shoreline to the 
continental edge marked, approximately 
by 600 feet isobath

•	 The continental shelf is a shallow plat-
form whose width varies greatly; from 
a few miles in North Pacific off the con-
tinent of North America to over 100 
miles off Northwest Europe.

Hence statement 1 is incorrect 
•	 The shallowness of continental Shelves 

enable sunlight to penetrate through the 
water which encourages the growth of 
minute plants and other microscopic or-
ganisms.

•	  They are the rich in plankton on which 
millions of surface and bottom feeding 
fishes thrive. 

•	 These are therefore the richest fishing 
grounds in the world.

Hence statement 2 is correct 
•	 The Limited depth and gentle slope of 

continental shelves keep out cold under 
currents and increase the height of tides 

•	 This sometimes hinders shipping and oth-
er Marine activities since ships can only 
enter and leave port on the tide.

Hence statement 3 is correct 

15.	Solution : A 
•	 Volcano, earthquakes and landslides 

are most common causes of Tsunami.
•	 Tsunamis can be generated by earth-

quakes on normal, strike-slip and reverse 
faults.

•	  If big enough and close enough to the 
ocean floor, the energy from such an 
earthquake can cause the ocean floor to 
suddenly rise (uplift) or fall (subside); this 
sudden vertical displacement of the ocean 
floor typically sets a Tsunami into motion. 

•	 As the ocean floor rises or false so does 
the water above it as the water moves up 
and down to regain its balance a Tsunami 
is born. 

•	 Not all earthquakes cause tsunamis; key 
earthquake characteristics that contrib-
ute to Tsunami generation are location, 
magnitude and depth. 

•	 Most tsunamis are generated by earth-
quakes with magnitude over 7.0 that 
occur under or very near the ocean and 
less than 100 km or 62 miles below the 
Earth’s surface (as earthquakes deeper 
than this are unlikely to displace the 
ocean floor).
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•	 Generally an earthquake must exceed 
magnitude 8.0 to generate a dangerous 
distant Tsunami 

•	 Most of the tsunamis (about 89%) in the 
history of Tsunami formation have been 
generated by large earthquakes or land-
slides caused by earthquakes. 

Hence statements 1 and 2 are correct and 
statement 2 correctly explains statement 1 

16.	Solution : D 
•	 Rogue Waves also called extreme storm 

waves by scientists, are waves which 
are greater than twice the size of sur-
rounding waves 

•	 These are very unpredictable and often 
come unexpectedly from directions 
other than prevailing wind and waves 

•	 Most reports of such waves say that they 
look like walls of water often steep sided 
with unusually deep troughs.

•	 Extreme waves often form because swells 
while travelling across the ocean, do so 
at different speeds and directions; as the 
swells pass through one another their 
crests, troughs and length sometimes co-
incide and reinforce each other.

•	 This process can form unusually large 
towering waves that quickly disappear ; 
if the swells are travelling in the same di-
rection, these mountainous waves last for 
several minutes before subsiding.

Hence option D is correct 

17.	Solution : D 
•	 The salinity of normal open ocean ranges 

between 33 o/oo and 37o/oo. 
•	 In general, salinity gradually decreases 

towards the poles. 
•	 Equatorial regions are supposed to have 

higher salinity due to evaporation and 
high temperature; but this is balanced by 
large amount of precipitation. 

•	 In the equatorial region,  salinity is 
actually low, due to higher amount of 
rainfall 

•	 Also, this region is drained by various 
large rivers that bring freshwater into the 
ocean

•	 Consequently, the combination of in-
creased rainfall, higher relative humidity, 

cloud cover and the influx of freshwater 
result in lower salinity levels. 

•	 At the equator, the surface salinity in 
Oceans is low due to high rainfall and the 
movement of water through equatorial 
currents; however, beneath surface, high-
er salinity levels are observed.

Hence statement 1 is incorrect but statement 
2 is correct 

18.	Solution: B
•	 The Kurile current or the Oyashio cur-

rent is a cold Sub-Arctic Ocean current 
that flows south and circulates counter 
clockwise in the Western North Pacific 
Ocean.

•	 It originates in the Bering Sea and flows 
towards Kurile islands and Eastern Japan.

Hence statement 1 is correct 
•	 The Benguela Current is a cold North-

ward flowing ocean current along the 
West coast of Southern Africa. 

•	 It is known for strong upwelling where 
cold, nutrient rich water from the depth 
rises to the surface supporting a high lev-
el of primary productivity by the phyto-
plankton.

•	 The Benguela Current Large Marine eco-
system is a highly productive region sup-
porting a rich food web that includes zo-
oplankton, fishes, sea birds and Marine 
mammals.

Hence statement 2 is incorrect 
•	 The Agulhas Current is a warm fast 

moving ocean current in the South Indian 
ocean that runs along the coast of East Af-
rica.

•	 It is a western boundary current that ret-
roflects and joints the Atlantic Circumpo-
lar Current.

•	 It has a very significant role in trans-
ferring heat into the Atlantic Ocean as 
a branch of the Conveyor Belt Return 
flow.

•	 It meets the cold Benguela current off 
the Cape of Good Hope. 

Hence statement 3 is correct 

19.	Solution: B 
•	 Mass Movement is the movement of 

weathered materials down a slope due to 
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gravitational forces 
•	 Soil flow or Solifluction is a type of 

mass movement.
•	  When soil is completely saturated with 

water, the individual particles are almost 
suspended in the water and move easily 
over one another and over the underlying 
rock 

•	 The soil acts like a liquid and a soil flow or 
mud flow occurs 

•	 In arid regions a mantle of weathered de-
bris may become saturated with rainwa-
ter after a storm and flow down slop as a 
semi liquid mass.

Hence option B is correct 

20.	Solution: C 
•	 The Sargasso Sea is a vast patch of ocean 

named for a genus of free floating Sea 
weed called Sargassum 

•	 While there are many different types of al-
gae found floating in the ocean all around 
the world, the Sargasso Sea is unique in 
that it harbours species of Sargassum 
that are Holopelagic- this means that 
the algae not only free floats around 
the ocean but it reproduces vegetative-
ly on the high sea 

•	 Other seaweeds reproduce and begin life 
on the floor of the ocean.

•	 Sargassum provides home to several Ma-
rine species.

•	 Sarcasm provides essential habitat for 
shrimp, crab, fishes and species that have 
adopted specifically to this floating algae. 

Hence statement 1 is correct 
•	 The Sargasso Sea is located entirely with-

in the Atlantic Ocean.
•	  It is the only sea in the world without a 

land boundary.
Hence statement 2 is correct 

21.	Solution: C
Jyotirao Phule: 

•	 Born on April 11, 1827, in Maharashtra 
into the Mali caste, which was engaged in 
gardening and agriculture.

•	 Faced caste discrimination, which moti-
vated him to work for social equality and 
justice.

•	 Worked for women’s education, caste 
abolition, and farmers’ rights.

Key Contributions:
•	 Education Reforms:

o	 Opened the first school for girls 
in Pune (1848) with his wife Sav-
itribai Phule.

o	 Encouraged education for women 
and marginalized communities 
despite strong societal opposition.

•	 Satyashodhak Samaj (1873):
o	 Established to challenge caste 

hierarchy and promote social 
equality.

o	 Advocated self-respect marriag-
es without Brahmin priests.

•	 Fight Against Caste Discrimination:
o	 Opened his home and water well 

for Dalits, breaking caste barriers.
o	 Opposed untouchability, reli-

gious orthodoxy, and social in-
justice.

•	 Support for Women’s Rights:
o	 Established Balyata Pratibandak 

Gruha, a shelter for pregnant 
widows and rape victims.

o	 Campaigned for widow remar-
riage and against female infanti-
cide.

•	 Farmers’ and Laborers’ Rights:
o	 Criticized the exploitation of 

farmers by landlords and money-
lenders.

o	 Wrote Shetkarayacha Aasud (Culti-
vator’s Whipcord, 1881), highlight-
ing the plight of farmers.

•	 Title “Mahatma”:
o	 In 1888, conferred the title ‘Ma-

hatma’ (Great Soul) by Vithalrao 
Krishnaji Vandekar.

Notable Works:
•	 Tritiya Ratna (1855) – Promoted rational-

ism.
•	 Gulamgiri (1873) – Critiqued the caste 

system and compared it to slavery.
•	 Shetkarayacha Aasud (1881) – Exposed 

agrarian distress.
•	 Satyashodhak Samajokt Mangalashtaka-

sah Sarva Puja-vidhi (1887) – Guide for 
caste-free marriages.

Legacy:
•	 A pioneer of social reforms, inspiring 

later leaders like B.R. Ambedkar and Ma-
hatma Gandhi.
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•	 His ideas on education, caste abolition, 
and women’s empowerment remain rel-
evant today.

•	 Continues to be a symbol of resistance 
against social oppression in India.

22.	Solution: A
Finance Commission of India: 

•	 Constitutional Body established under 
Article 280 of the Indian Constitution.

•	 Appointed by the President of India 
every five years or earlier if needed.

•	 Primary Function: Recommends the dis-
tribution of tax revenues between the 
Centre and States and among the States 
themselves.

Composition
•	 Consists of a Chairman and four other 

members.
•	 Members are appointed based on exper-

tise in public finance, economics, gov-
ernance, or administration.

Key Functions
•	 Recommends the distribution of net 

proceeds of taxes between the Union and 
the States.

•	 Suggests principles for grants-in-aid 
from the Consolidated Fund of India.

•	 Reviews the financial health of local 
bodies (panchayats and municipalities).

•	 Advises on measures to improve the fi-
nancial position of states.

•	 Any other financial matter referred to it 
by the President.

Recommendations and Implementation
•	 The Finance Commission’s recommen-

dations are advisory in nature and not 
binding on the government.

•	 The government can accept, modify, or 
reject the recommendations.

Fifteenth Finance Commission (15th FC)
•	 Constituted on: 27th November 2017.
•	 Chairman: N.K. Singh.
•	 Covered period: 1st April 2020 to 31st 

March 2026.
•	 Recommended 41% share of the divisible 

tax pool to states.

https://www.thehindu.com/news/national/
what-is-on-the-agenda-for-the-16th-finance-
commission-explained/article68356820.
ece#:~:text=Not%20all%20of%20them%20

but,%2C%20etc.%2C%20deserve%20attention.

23.	Solution: A
Foreign Exchange Management Act (FEMA), 
1999:

•	 FEMA came into force on June 1, 2000, as 
a successor to the Foreign Exchange Reg-
ulation Act, or FERA, of 1973, with chang-
ing economic conditions in a post-liberal-
isation India.

•	 The main objective of FEMA is to facili-
tate external trade and payments and 
promote the orderly development 
and maintenance of the foreign ex-
change market in India.

•	 FEMA deals with provisions relating 
to procedures, formalities, dealings, 
etc. of foreign exchange transactions in 
India. 

•	 The FEMA regulates various aspects of 
foreign exchange transactions, including 
the acquisition and holding of foreign ex-
change, the payment and settlement of 
foreign exchange transactions, the export 
and import of currency, and other related 
activities.

•	 The act also empowers the RBI to make 
rules and regulations to carry out the 
provisions of the act. 

•	 It also makes the offence related to for-
eign exchange a civil offence.

•	 Violations of the provisions of FEMA can 
result in penalties and fines.

•	 FEMA’s head office is known as the En-
forcement Directorate and is situated 
in Delhi.

•	 Applicability:
•	 It is applicable to the whole of India and 

equally applicable to the agencies and 
offices located outside India (which 
are owned or managed by an Indian Cit-
izen). 

https://www.thehindubusinessline.com/
money-and-banking/rbi-unveils-draft-regula-
tions-covering-export-and-import-transactions/
article68360074.ece

24.	Solution: B
Abhaya Mudra

•	 Abhaya Mudra is a symbolic hand ges-

https://www.thehindubusinessline.com/money-and-banking/rbi-unveils-draft-regulations-covering-export-and-import-transactions/article68360074.ece
https://www.thehindubusinessline.com/money-and-banking/rbi-unveils-draft-regulations-covering-export-and-import-transactions/article68360074.ece
https://www.thehindubusinessline.com/money-and-banking/rbi-unveils-draft-regulations-covering-export-and-import-transactions/article68360074.ece
https://www.thehindubusinessline.com/money-and-banking/rbi-unveils-draft-regulations-covering-export-and-import-transactions/article68360074.ece
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ture in Buddhism and Hinduism that 
represents fearlessness, reassurance, 
and protection. 

•	 It is depicted with the right hand raised, 
palm facing outward, and fingers point-
ing upward, symbolizing divine protec-
tion and absence of fear. 

•	 Associated with Buddha granting fear-
lessness, and later adopted in Hindu ico-
nography for deities like Shiva and Vish-
nu.

https://indianexpress.com/article/explained/
explained-culture/what-is-the-significance-of-
abhaya-mudra-invoked-by-rahul-gandhi-in-par-
liament-9429451/

25.	Solution: C
Baltic Sea: 

•	 A marginal sea of the North Atlantic 
Ocean, located in Northern Europe, 
separating the Scandinavian Peninsula 
from continental Europe.

•	 Surrounded by 9 countries: Denmark, 
Germany, Poland, Lithuania, Latvia, Esto-
nia, Russia, Finland, and Sweden.

•	 Connected to the Atlantic Ocean via the 
Danish Straits (Øresund, Great Belt, and 
Little Belt), making it a key trade route.

•	 Major gulfs: Gulf of Bothnia (north), Gulf 
of Finland (east), and Gulf of Riga (south).

•	 Over 250 rivers drain into the Baltic Sea, 
with the Neva River (Russia) being the 
largest contributor.

•	 Contains over 20 islands and archipel-
agos, with Gotland (Sweden) being the 
largest.

•	 One of the least saline seas due to high 
freshwater inflow and limited connec-
tion to the open ocean.

•	 A crucial maritime trade route, sup-
porting global commerce and energy 
transportation.

•	 Hosts major ports: Copenhagen, Gdań� sk, 
Helsinki, Saint Petersburg, and Stockholm.

•	 Vital for Russian oil and gas exports, 
including the Nord Stream pipelines to 
Europe.

•	 Region of geopolitical importance, with 
NATO presence and Russian military 
activities near the Baltic States.

•	 Faces environmental issues such as eu-

trophication (oxygen depletion due to 
agricultural runoff), marine pollution, 
and oil spills.

•	 Climate change is affecting ice coverage, 
sea levels, and marine biodiversity.

•	 The Baltic Sea is economically and stra-
tegically significant but requires inter-
national cooperation for sustainable 
management and security.

26.	Correct Option : C
Justification :
Option (C) provides strong support for the 
position stated in the passage by suggesting that 
the nutrients in whole foods are more readily 
absorbed by the body compared to those in meal 
replacement shakes. This reinforces the idea 
that whole foods are a superior source of nu-
trition.
Options (A), (B), and (D) either discuss reasons 
for the popularity of meal replacement shakes or 
potential challenges in meeting nutrient require-
ments but do not directly support the position in 
the passage.
Question Level: Moderate

27.	Correct Option : C
Justification :
If distance is same, then Speed is inversely pro-
portion to time taken
⇒ Ratio between Speed in upstream to down-
stream is 1 : 2
Let Speed of boat in upstream and downstream 
be x and 2x respectively.
Speed of stream = (2?−?) /2 = 4

https://indianexpress.com/article/explained/explained-culture/what-is-the-significance-of-abhaya-mudra-invoked-by-rahul-gandhi-in-parliament-9429451/
https://indianexpress.com/article/explained/explained-culture/what-is-the-significance-of-abhaya-mudra-invoked-by-rahul-gandhi-in-parliament-9429451/
https://indianexpress.com/article/explained/explained-culture/what-is-the-significance-of-abhaya-mudra-invoked-by-rahul-gandhi-in-parliament-9429451/
https://indianexpress.com/article/explained/explained-culture/what-is-the-significance-of-abhaya-mudra-invoked-by-rahul-gandhi-in-parliament-9429451/
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⇒?=8
Upstream speed = 8 ??/ℎ?
Required time = 48/8=6 ℎ????
Question Level: Easy

28.	Correct Option : A
Justification :
Speed of slow runner is half of the speed of fast 
runner
So slow runner take double of time
Time taken by slower runner = 2 × 5 = 10 sec
Question Level: Moderate

29.	Correct Option : D
Justification :
Let total distance, time taken in downstream, 
speed of boat and speed of stream is d, t, x and y 
respectively.
So ATQ
?/?+?=? …….(i)
?/?−? = 2t …(ii)
From (i) and (ii)
?/?−?=2 (?/?+?)
⇒ x+y = 2x–2y
⇒ x = 3y
So,
Required % = (?/?)×100=( ?/3? )×100=33 (1/3)%
Question Level: Difficult

30.	Correct Option : A
Justification :
Total distance between AB =40 *2 = 80 km
Speed from A to C (1st part) = 40kmph ;
Distance = 40 km (midpoint)
Time = D/S = 1 hour
Time from C to B = ½ hour (since speed is dou-
ble).
Hence total time from A to B = 1+ 1/2  = 90 min-
utes.
Time From B to A = 2 hours = 120 minutes
Hence difference = 30 minutes.
Question Level: Difficult


