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PRACTICE TO PROGRESS {P2P}

SCIENCE & TECHNOLOGY: BIOFILTERS

Q. With reference to the role of biofilters in Recirculating Aquacul-

ture System, consider the following statements: 				    [UPSC 

CSE 2023]

1. Biofilters provide waste treatment by removing uneaten fish feed.

2. Biofilters convert ammonia present in fish waste to nitrate.

3. Biofilters increase phosphorus as nutrient for fish in water.

How many of the statements given above are correct? 

a.		 Only one

b.	 Only two

c.		 All three

d.	 None
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SOLUTION

Ans: A

Exp:
BIOLOGICAL FILTERS: GROWTH OF THE ORGANISMS:
Biological filters are devices to culture microorganisms that will perform a given 
task for us. 
Different types of organisms will perform different tasks. Part of the art of design-
ing and using biofilters is to create an environment that will promote the growth 
of the organisms that are needed.

EFFICIENCY OF BIOFILTERS:
For healthy and fast growth of aquatic species, fish feed needs to be supplied on a 
regular basis. This will in turn contaminate pond water due to presence of uneat-
en food material, fish faecal matter, growth of algae and other microorganisms. 
This contaminated water needs to be treated. These are removed at the level of 
tank and system treatment zones otherwise it would be detrimental to the effi-
ciency of biofilters. SI incorrect.
Ammonia is removed from an aquarium system through the use of a biofilter. The 
biofilter provides a substrate on which nitrifying bacteria grow. 
These nitrifying bacteria consume ammonia and produce nitrite, which is also 
toxic to fish. Other nitrifying bacteria in the biofilter consume nitrite and produce 
nitrate. S2 correct.
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AERATED/UNAERATED COMBINED NUTRIENTS REMOVAL SYSTEM:
Biofilters are used to reduce (not increase) the amount of phosphorus in water. 
S3 incorrect.
Submerged flow biofilters, utilising a filter media were used to remove nitrogen 
and phosphorus from a synthetic fish farm water. 
The cyclic aerated/unaerated combined nutrients removal system achieved ap-
proximately 40 percent phosphorus removal, complete nitrification and 40 per-
cent denitrification.
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Q. Consider the following statements: 			   [UPSC CSE 2018]

1. The Parliament of India can place a particular law in the Ninth 

Schedule of the Constitution of India.

2. The validity of a law placed in the Ninth Schedule cannot be ex-

amined by any court and no judgement can be made on it.

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

PRACTICE TO PROGRESS {P2P}

POLITY: SCHEDULES



WWW.INSIGHTSONINDIA.COM 2

SOLUTION

Ans: A

Exp:
NINTH SCHEDULE OF CONSTITUTION:
The Ninth Schedule contains a list of central and state laws. The Schedule became 
a part of the Constitution in 1951, when the document was amended
for the first time. 
The Parliament has the power to place a particular law in the Ninth Schedule of 
the Constitution of India. S1 correct.

AS A “PROTECTIVE UMBRELLA”:
The Ninth Schedule was added to the Constitution by the first amendment in 
1951 along with Article 31-B with a view to provide a “protective umbrella” to 
land reforms laws to save them from being challenged in courts on the ground of 
violation of fundamental rights. 
The SC upheld the validity of Article 31-B and Parliament’s power to place a par-
ticular law in the Ninth Schedule.
The mandate of ninth schedule is to prevent judicial scrutiny but in a landmark 
ruling in IR Coelho versus State of Tamil Nadu, 2007, the Supreme Court of India 
ruled that all laws (including those in the Ninth Schedule) would be open to Ju-
dicial Review if they violated the basic structure of the constitution. 
The Supreme Court judgment laid that the laws placed under Ninth Schedule af-
ter April 24, 1973 shall be open to challenge in court if they violated fundamental 
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rights guaranteed under Article 14, 19, 20 and 21 of the Constitution. S2 incorrect.
In the landmark Keshavananda Bharati case of 1973, the Supreme Court of India 
held that even if a law is placed in the Ninth Schedule, its validity can be exam-
ined on the grounds of violating the basic structure of the Constitution. 
The basic structure doctrine is a judicial principle that certain fundamental fea-
tures of the Constitution cannot be altered by the Parliament through amend-
ments.
Therefore, if a law placed in the Ninth Schedule violates the basic structure of the 
Constitution, it can still be struck down by the courts.
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PRACTICE TO PROGRESS {P2P}

ANCIENT HISTORY: MAURYAN AGE

Q. The official ‘Agronomai’ during Mauryan age was related to 

which of the following field? 							       [U.P.P.C.S. 2020]

a.		 Weight and measurement

b.	 Administrative management

c.		 Construction of roads

d.	 Revenue management
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SOLUTION

Ans: C

Exp:
OFFICIAL ‘AGRONOMAI’ DURING MAURYAN AGE:
During the Mauryan age, the official known as ‘Agronomai’ was related to the field 
of construction of roads.
Agronomai were responsible for the planning, construction, and maintenance of 
roads and highways within the Mauryan empire. 
These officials played a significant role in ensuring efficient transportation and 
communication across the empire by building and maintaining well-structured 
road networks that facilitated trade, administration, and connectivity between 
different regions.
ADMINISTRATION OF MAURYAN EMPIRE: Mauryan developed an organized and 
elaborate system of administration.
Decentralization was prevalent, as the village units played a significant role as 
the base of grassroots administration.
Empire was divided into provinces, provinces into districts, and districts into rural 
and urban centres for efficient administration.
Kautilya: Saptanga theory of State: “Saptang” indicates seven limbs, constituents 
or elements. Seven Angas, Prakritis, or elements were enumerated and elucidated 
by Kautilya for describing “the nature of the State” in its totality. These are:
Swami (The Sovereign King): The Swami is the chief executive head of the state 
and is, thus, “the consummation of all other elements”.
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Amatya (The Minister): Kautilya describes an elaborate system of recruitment of 
the Amatyas and other officials who were to be morally and ethically pure, honest 
in financial matters and of good character.
Janapada (The People and The Territory): This unique element of Saptanga is the 
symbol of the State, which stands for a “territorial society”. Kautilya’s Janapada in-
cludes not only territory but also population. 
Durga (Fortification):  Kautilya regarded fortification as essential for the defence 
and protection of the state. He wanted the state to fortify the territories from all 
sides. 

Kosha (The Treasury): Kautilya wanted a prosperous treasury; he specifically di-
rected the king to earn the wealth of the nation only by legitimate and righteous 
means and in no way by unfair and immoral means.
Danda (The Army or The Force): He accepted a strong and hereditary Kshatriya 
army as the most important requisite of the state.
Mitra (The Allies): Kautilya considered the Mitra or the Ally a vital factor. Kautilya 
recognises two kinds of allies, namely Sahaja and Kritrima.
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Q. Consider the following statements:				    [UPSC CSE 2018]
1. The Earth’s magnetic field has reversed every few hundred thou-
sand years.
2. When the Earth was created more than 4000 million years ago, 
there was 54% oxygen and no carbon dioxide.
3. When living organisms originated, they modified the early at-
mosphere of the Earth.
Which of the statements given above is/are correct?

a.		 1 only
b.	 2 and 3 only
c.		 1 and 3 only
d.	 1, 2 and 3

PRACTICE TO PROGRESS {P2P}

GEOGRAPHY: EARTH’S MAGNETIC FIELD
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SOLUTION

Ans: C

Exp:
EARTH’S MAGNETIC FIELD:
The study of paleomagnetism (the magnetism residual in rocks) has provided ev-
idence that the earth’s magnetic field has reversed direction every few hundred 
thousand years-- i.e., the north and south poles have switched polarity. 
Some scientists as well as psychics predict this phenomenon may occur in the 
near geologic future. S1 correct.

EARTH’S EARLY ATMOSPHERE:
When Earth was first created, there was no oxygen whatsoever. Our Earth’s at-
mosphere at that time consisted of mostly methane and carbon dioxide. 
The early atmosphere largely contained water vapour, nitrogen, carbon dioxide, 
methane, and ammonia. 
These gases and were released from the interior solid earth during its cooling off. 
The process through which the gases were outpoured from the interior is called 
degassing. S2 is incorrect.
When the Earth was created more than 4000 million years ago, there was 54% 
oxygen and no carbon dioxide.” This isn`t accurate. The Earth`s early atmosphere 
was composed mainly of nitrogen, water vapor, and carbon dioxide. 
Oxygen started to build up in the atmosphere around 2.5 billion years ago, due to 
photosynthesis by early life forms.
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The process of photosynthesis modified the early atmosphere of the Earth. About 
2.4 billion years ago, a type of organism called cyanobacteria evolved on the early 
Earth and began carrying out photosynthesis. 
Photosynthesis uses carbon dioxide and energy from the Sun to produce sugar 
and oxygen. The cyanobacteria were very simple organisms but performed an im-
portant role in changing Earth’s early atmosphere. 
They carried out photosynthesis to produce the materials they needed to grow. 
They gave off oxygen to the atmosphere as they did this. S3 correct.
When living organisms originated, they modified the early atmosphere of the 
Earth. As life began to evolve on Earth, organisms helped alter the makeup of the 
atmosphere, notably through photosynthesis which resulted in increased levels 
of oxygen.
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Q. Due to some reasons, if there is a huge fall in the population of 
species of butterflies, what could be its likely consequence/ conse-
quences?                                                     [UPSC CSE 2017]
1. Pollination of some plants could be adversely affected.
2. There could be a drastic increase in the fungal infections of some 
cultivated plants.
3. It could lead to a fall in the population of some species of wasps, 
spiders and birds.
Select the correct using the code given below:

a.		 1 only
b.	 2 and 3 only
c.		 1 and 3 only
d.	 1, 2 and 3

PRACTICE TO PROGRESS {P2P}

ENVIRONMENT: SPECIES OF BUTTERFLIES
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SOLUTION

Ans: C
Exp:
Statement 1 is correct: Butterflies play a crucial role in pollination.
Statement 2 is incorrect: There is no drastic increase in the fungal infections of 
some cultivated plants.
Statement 3 is correct: Some species of wasps, spiders and
birds are natural predators of butterflies. A fall in population
of butterflies could hamper their population.

Huge Fall in Population of Butterflies Pollination:
Butterflies play a key role in pollination. They transfer pollen grains from one 
flower to another, thus helping in the fertilization of plants. 
A decline in butterfly population could lead to pollination being adversely affect-
ed. 
This could lead to a reduction in the number of fruits and seeds produced by 
plants, which would have an impact on the ecosystem. Fall in Population of Some 
Species of Wasps, Spiders, and Birds. 

SIGNIFICANT IMPACT ON THE ECOSYSTEM:
Butterflies are an important source of food for many species of wasps, spiders, 
and birds. 
A decline in butterfly population could lead to a fall in the population of these 
predators. 
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This could have a cascading effect on the ecosystem, as the absence of these 
predators could lead to a rise in the population of other species, which could in 
turn have an impact on the environment.
Therefore, it can be concluded that if there is a huge fall in the population of spe-
cies of butterflies, it could have a significant impact on the ecosystem. 
Pollination could be adversely affected, and the fall in population of some species 
of wasps, spiders, and birds could have a cascading effect on the environment.
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With reference to culture history of India, consider the following 
statements: [UPSC CSE 2018]
1. Most of the Tyagaraja Kritis are devotional songs in praise of Lord 
Krishna.
2. Tyagaraja created several new ragas.
3. Annamacharya and Tyagaraja are contemporaries.
4. Annamacharya kirtnas are devotional songs in praise of Lord Ven-
kateshwara.
Which of the statements given above are correct?

a.		 1 and 3 only
b.	 2 and 4 only
c.		 1, 2 and 3 only
d.	 2, 3 and 4 only

PRACTICE TO PROGRESS {P2P}

ART & CULTURE
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SOLUTION

Ans: B

Exp:
TYAGARAJA & KRITIS:
Tyagaraja composed thousands of devotional compositions in praise of Lord Ram, 
not Lord Krishna. S1 incorrect.
Tyagaraja adopted composing in new ragas as one of the aims of his musical ca-
reer. 
The (approximately) 700 known kritis of Tyagaraja feature 212 ragas; 121 of these 
ragas have only one kriti in them. He was the first to compose kritis in “about 66 
ragas”. 

His enthusiasm for such ragas can be seen from the fact that even among the 
last few kritis that Tyagaraja is believed to have composed, three are in new ra-
gas: Vagadeeswari (paramatmudu), Ganavaridhi (daya juchutakidira) and Mano-
hari (paritapamu ganiyadina).

Tyagaraja is credited with various musical innovations, including the use of a 
structured variation of musical lines within the performance, a practice that may 
have been derived from improvisatory techniques. S2 correct.
Annamacharaya was a 15th Century Hindu saint, he composed songs in praise of 
Lord Venkateshwara. Tyagaraja was born in 1767. S3  incorrect.
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Annamacharya composed 32,000 keertanas (devotional songs) in praise of Lord 
Venkateswara. 
Annamacharaya is the earliest known Indian musician to compose songs called 
sankirtanas in praise of the god Venkateswara, a form of Vishnu. S4 is correct.


