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Q).1 In the context of recent advances in human
reproductive technology. "Pronuclear Transfer" is used for
(2020)
a) fertilization of egg in vitro by the donor sperm
b) genetic modification of sperm producing cells
c) development of stem cells into functional embryos
d) prevention of mitochondrial diseases in offspring



Q).1 In the context of recent advances in human
reproductive technology. "Pronuclear Transfer" is used for
a) fertilization of egg in vitro by the donor sperm
b) genetic modification of sperm producing cells
c) development of stem cells into functional embryos
d) prevention of mitochondrial diseases in offspring



Pronuclear transfer
• It is the transfer of pronuclei from one zygote to another.
• This technique first requires fertilization of healthy

donated egg (provided by the mitochondrial donor) with
the intending male parent sperm.
• Simultaneously, the intending mother's affected oocytes

(an immature egg cell) are fertilized with the intending
father's sperm.
• Both sets of fertilized oocytes (that of the mother and the

donor) are allowed to develop to the early zygote stage
where the pronuclei are visible.
• A pronucleus (plural: pronuclei) is the nucleus of a sperm

or an egg cell during the process of fertilization
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Q).2 In the context of hereditary diseases, consider the
following statements: (2021)
1. Passing on mitochondrial diseases from parent to child 

can be prevented by mitochondrial replacement therapy 
either before or after in vitro fertilization of egg.

2. A child inherits mitochondrial diseases entirely from 
mother and not from father. 

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 
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Q)3 Bollgard I and Bollgard II technologies are mentioned
in the context of (2021)
a) clonal propagation of crop plants 
b) developing genetically modified crop plants 
c) production of plant growth substances 
d) production of biofertilizers 
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• Bollgard® Bt cotton (single-gene technology) is India’s first 
biotech crop technology approved for commercialization in India 
in 2002, followed by Bollgard® II – double-gene technology in 
mid-2006, by the Genetic Engineering Approval Committee 
(GEAC), the Indian regulatory body for biotech crops.

• Bollgard® cotton provides in-built protection for cotton against 
destructive American Bollworm Heliothis Armigera infestations, 
and contains an insecticidal protein from a naturally occurring 
soil microorganism, Bacillus thuringiensis (Bt). 

• Bollgard® II technology contains a superior double-gene 
technology - Cry1Ac and Cry 2Ab which provides protection 
against bollworms and Spodoptera caterpillar, leading to better 
boll retention, maximum yield, lower pesticides costs, and 
protection against insect resistance. Both, Bollgard® II and 
Bollgard® insect-protected cotton are widely planted around the 
world as an environmentally friendly way of controlling 
bollworms.







GM Mustard
Using this technology, the Delhi University 
scientists bred DMH-11, a GM hybrid obtained 
from crossing an Indian mustard variety, Varuna 
(‘Barnase’ line), with Early Heera-2 (‘Barstar’). 



Bt brinjal incorporates the cry1Ac gene expressing 
insecticidal protein to confer resistance against (Fruit & 
shoot borer)FSB. 
The cry1Ac gene is sourced from the soil bacterium 
Bacillus thuringiensis (Bt). 
Bt Brinjal was developed by the Maharashtra Hybrid 
Seeds Company (Mahyco).
Mahyco also generously donated the Bt brinjal 
technology to the Tamil Nadu Agricultural University 
(TNAU), Coimbatore and University of Agricultural 
Sciences (UAS), Dharwad.



Q)4 Consider the following statements: (2020)
1. Genetic changes can be introduced in the cells that 

produce eggs or sperms of a prospective parent. 
2. A person's genome can be edited before birth at the early 

embryonic stage. 
3. Human induced pluripotent stem cells can be injected into 

the embryo of a pig. 
Which of the statements given above is/are correct?
a) 1 only
b) 2 and 3 only 
c) 2 only 
d) 1, 2 and 3
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Germline gene therapy 
• It targets the reproductive cells, meaning any changes 

made to the DNA will be passed on to the next generation. 
Consequently, the practice has dramatically divided 
opinion. 
• Germline gene therapy is when DNA is transferred into 

the cells that produce reproductive cells, eggs or sperm, in 
the body. 
• With embryonic genetic editing makes it possible to make 

genome changes to eliminate the vertical transfer (through 
inheritance) of certain diseases and medical conditions. 
• A suite of experiments that use the gene-editing 

tool CRISPR–Cas9 to modify human embryos have 
revealed how the process can make large, unwanted 
changes to the genome at or near the target site.



• Researchers have experimented by injecting several 
different forms of human stem cells into pig embryos to see 
which cell -type would survive best. The cells that survived 
longest and showed the most potential to continue to 
develop were intermediate human pluripotent stem cells. 









Q) 5 ‘RNA interference (RNAi)’ technology has gained
popularity in the last few years. Why? (2019)
1. It is used in developing gene silencing therapies. 
2. It can be used in developing therapies for the treatment 

of cancer. 
3. It can be used to develop hormone replacement 

therapies.
4. It can be used to produce crop plants that are resistant to 

viral pathogens.
Select the correct answer using the code given below
a) 1, 2 and 4 
b) 2 and 3 
c) 1 and 3 
d) 1 and 4 only
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RNA interference (RNAi) regulates gene expression by a highly 
precise mechanism of sequence-directed gene silencing at the stage of 
translation by degrading specific messenger RNAs or by blocking its 
translation into protein. 
Research on the use of RNAi for therapeutic applications has gained 
considerable momentum.
It has been suggested that many of the novel disease-associated 

targets that have been identified are amenable to conventional small 
molecule drug blockade and can potentially be targeted with RNAi. 
In the coming years, the concept of RNAi will be actively translated 
into a therapeutic option, with numerous early phase trials underway.
RNAi has already been used to repress the function of genes 
implicated in cancer, age-related macular degeneration, and 
transthyretin (TTR)-amyloidosis, among others





Q).6 What is Cas9 protein that is often mentioned in news?
(2019)
a) A molecular scissors used in targeted gene editing
b) A biosensor used in the accurate detection of pathogens 

in patients 
c) A gene that makes plants pest-resistant
d) A herbicidal substance synthesized in genetically 

modified crops
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qCrisper-scan the genome looking for 
right location

qThen Cas9 protein(enzyme) as 
molecular scissor





Q).7 What is the application of Somatic Cell Nuclear
Transfer Technology? (2017)
a) Production of bio larvicides
b) Manufacture of biodegradable plastics 
c) Reproductive cloning of animals
d) Production of organisms free of diseases
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• Somatic cell nuclear transfer (SCNT), technique in which 
the nucleus of a somatic (body) cell is transferred to the cytoplasm of 
an enucleated egg (an egg that has had its own nucleus removed). 
Once inside the egg, the somatic nucleus is reprogrammed by egg 
cytoplasmic factors to become a zygote (fertilized egg) nucleus.





Q).8 With reference to agriculture in India, how can the
technique of ‘genome sequencing’, often seen in the news,
be used in the immediate future? (2017)
1. Genome sequencing can be used to identify genetic 

markers for disease resistance and drought tolerance in 
various crop plants. 

2. This technique helps in reducing the time required to 
develop new varieties of crop plants. 

3.  It can be used to decipher the host pathogen relationships 
in crops. 

Select the correct answer using the code given below:
a) 1 only 
b) 2 and 3 only
c) 1 and 3 only
d) 1, 2 and 3
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• The genome, or genetic material, of an organism (bacteria, 
virus, potato, human) is made up of DNA. Each organism 
has a unique DNA sequence which is composed of bases 
(A, T, C, and G). 
• If you know the sequence of the bases in an organism, you 

have identified its unique DNA fingerprint, or pattern. 
Determining the order of bases is called sequencing. 
Whole genome sequencing is a laboratory procedure that 
determines the order of bases in the genome of an 
organism in one process.
• Genome sequencing of wild varieties of plants can be used 

to identify disease resistance and drought tolerance genes 
in various plants and develop new varieties of crop plants 
in lesser time. 
• Genome sequencing of crop plants can be helpful in 

deciphering and understanding the host-pathogen 
relationship in crops.



Q).9 At present, scientists can determine the arrangement or
relative positions of genes or DNA sequences on a
chromosome. How does this knowledge benefit us? (2011)
1. It is possible to know the pedigree of livestock.
2. It is possible to understand the causes of all human 

diseases.
3. It is possible to develop disease-resistant animal breeds.
Which of the statements given above is/are correct?
a) 1 and 2 only
b) 2 only
c) 1 and 3 only
d) 1, 2 and 3
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Q).10 Mycorrhizal biotechnology has been used in
rehabilitating degraded sites because mycorrhiza enables
the plants to (2013)
1. Resist drought and increase absorptive area 
2. Tolerate extremes of pH 
3. Resist disease infestation 
Select the correct answer using the codes given below:
a) 1 only
b) 2 and 3 only 
c) 1 and 3 only
d) 1, 2 and 3 
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• “Myco” – “rhiza” literally means “fungus” – “root” and describes the 
mutually beneficial relationship between the plant and root fungus. 
These specialized fungi colonize plant roots in a symbiotic manner and 
extend far into the soil.

• Mycorrhizal fungal filaments in the soil are truly extensions of root 
systems and are more effective in nutrient and water absorption than 
the roots themselves. More than 95 percent of terrestrial plant species 
form a symbiotic relationship with beneficial mycorrhizal fungi, 
and have evolved this symbiotic relationship over the past several 
hundred million years. These fungi predate the evolution of terrestrial 
plants, and it was the partnership with mycorrhizal fungi that allowed 
plants to begin to colonize dry land and create life on Earth as we know 
it.

• The mycorrhizal symbiotic relationship centers on the plant’s ability to 
produce carbohydrates through photosynthesis and share some of 
these sugars with the fungus in return for otherwise unavailable water 
and nutrients that are sourced from the soil or growing media by the 
extensive network of mycelial hyphae produced by the fungus. It’s a 
two-way relationship of sharing resources between two species, thus a 
classic symbiotic mutualism.





Q).11 Recombination DNA technology (Genetic
Engineering) allows genes to be transferred (2013)
1. across different species of plants 
2. from animals to plants 
3. from microorganisms to higher organisms
Select the correct answer using the codes given below. 
a) 1 only 
b) 2 and 3 only 
c) 1 and 3 only 
d) 1, 2 and 3 
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Recombinant DNA Technology

• Producing artificial DNA through the combination of different genetic materials (DNA) 
from different sources is referred to as Recombinant DNA Technology.

• Recombinant DNA technology is popularly known as genetic engineering.





Q).12 Consider the following kinds of organisms (2012)
1. Bacteria 
2. Fungi
3. Flowering plants 
Some species of which of the above kinds of organisms are 
employed biopesticides 
a) 1 only
b) 2 and 3 only 
c) 1 and 3 only 
d) 1,2 and 3 only 
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Biopesticides are certain types of pesticides derived from such natural 
materials as animals, plants, bacteria, and certain minerals. For 
example, canola oil and baking soda have pesticidal applications and 
are considered biopesticides.
Classes of Biopesticides
• Biochemical pesticides are naturally occurring substances that control 

pests by non-toxic mechanisms. Conventional pesticides, by contrast, 
are generally synthetic materials that directly kill or inactivate the 
pest. 

• Biochemical pesticides include substances that interfere with mating, 
such as insect sex pheromones, as well as various scented plant 
extracts that attract insect pests to traps.

• Microbial pesticides consist of a microorganism (e.g., a bacterium, 
fungus, virus or protozoan) as the active ingredient. Microbial 
pesticides can control many different kinds of pests, although each 
separate active ingredient is relatively specific for its target pest[s]. For 
example, there are fungi that control certain weeds and other fungi 
that kill specific insects.



• The most widely used microbial pesticides are subspecies and strains 
of Bacillus thuringiensis, or Bt. Each strain of this bacterium produces 
a different mix of proteins and specifically kills one or a few related 
species of insect larvae. While some Bt ingredients control moth larvae 
found on plants, other Bt ingredients are specific for larvae of flies and 
mosquitoes. The target insect species are determined by whether the 
particular Bt produces a protein that can bind to a larval gut receptor, 
thereby causing the insect larvae to starve.

• Plant-Incorporated-Protectants (PIPs) are pesticidal substances that 
plants produce from genetic material that has been added to the plant. 
For example, scientists can take the gene for the Bt pesticidal 
protein and introduce the gene into the plant's own genetic material. 
Then the plant, instead of the Bt bacterium, manufactures the 
substance that destroys the pest



What are the advantages of using biopesticides?
• Biopesticides are usually inherently less toxic than conventional 

pesticides.
• Biopesticides generally affect only the target pest and closely related 

organisms, in contrast to broad spectrum, conventional pesticides that 
may affect organisms as different as birds, insects and mammals.

• Biopesticides often are effective in very small quantities and often 
decompose quickly, resulting in lower exposures and largely 
avoiding the pollution problems caused by conventional pesticides.

• When used as a component of Integrated Pest Management (IPM) 
programs, biopesticides can greatly reduce the use of conventional 
pesticides, while crop yields remain high.



UPSC 2024
• Bacillus thuringiensis and Beauveria bassiana are most commonly used 

Bioinsecticides in India. 
Out of 227 types of biopesticides, around 15 are pesticides registered in India. 

• Neem-based pesticides, Bacillus thuringiensis, Nuclear Polyhedrosis virus, 
and Trichoderma are some of the major biopesticides produced and used in 
India.

• Biopesticides fall under the Insecticide Act (1968). Central Insecticides Board 
(CIB) and the Registration Committee (RC) are two “high-powered” bodies 
under this Act. 

• CIB is the apex advisory. It comprises eminent scientists of all 
disciplines/fields concerned. 

• The RC grants registrations to import or manufacture insecticides after 
scrutinizing the formulae and verifying claims of bio-efficacy and safety to 
human beings and animals.

• In India, several government agencies, such as the Ministry of Agriculture 
and Farmers Welfare, the Department of Biotechnology (DBT), and the 
Ministry of Science and Technology, have been promoting the research, 
development, and commercialization of biopesticides. 





Q).13 With the references to ‘stem cells’ frequently in the
news which of the following statement is/are correct (2012)
1. Stem cells are discovered from mammals only 
2. Stem cells can be used  for screening of drugs 
3. Stem cells can be used in medical therapies
Select the correct answer using codes given below 
a) 1 and 2 only 
b) 2 and 3 only
c) 3 only
d) 1,2 and 3 only 
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Stem cells
• A stem cell is a cell with the unique ability to develop into 

specialised cell types in the body. In the future they may be 
used to replace cells and tissues that have been damaged or 
lost due to disease.
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Embryonic development





Stem cell
Embryonic stem cell
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Stem cell
Fetal stem cells
• The embryo is referred to as a fetus after the eighth week of 

development. The fetus contains stem cells that are 
pluripotent and eventually develop into the different body 
tissues in the fetus.
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Stem cell
Perinatal stem cells
• Blood from the umbilical cord and the amniotic fluid 

contain some stem cells that are genetically identical to the 
newborn. Like adult stem cells, these are multipotent stem 
cells that are able to differentiate into certain, but not all, cell 
types.
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Stem cell
Adult stem cells
• Adult stem cells are present in all humans in small numbers
• These cells are capable of giving rise only to a few types of 

cells that develop into a specific tissue or organ. They are 
therefore known as multipotent stem cells. Adult stem cells 
are sometimes referred to as somatic stem cells.
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Stem cell
Induced pluripotent stem cells (iPSCs) 
• are adult cells that have been genetically converted to an 

embryonic stem cell-like state. 
• Human iPSCs can differentiate and become multiple 

different fetal cell types.
•  iPSCs are valuable aids in the study of disease development 

and drug treatment, and they may have future uses in 
transplantation medicine.
• Further research is ongoing regarding the development and 

use of these cells.
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Gargett, who is now also with Australia’s Hudson Institute of Medical 
Research, and her colleagues went on to characterize several types of self-
renewing cells in the endometrium. But only the whiskered cells, called 
endometrial stromal mesenchymal stem cells, were truly “multipotent,” with 
the ability to be coaxed into becoming fat cells, bone cells, or even the 
smooth muscle cells found in organs such as the heart



Q14. Consider the following statements (2020)

1. Genetic change can be introduced in the cells that 
produce eggs or sperm of a prospective parent.

2. A person’s genome can be edited before birth at the 
early embryonic stage.

3. Human induced pluripotent stem cells can be injected 
into embryo of a pig.

Select the correct answer using codes given below 

a) 1 only 
b) 2 and 3 only

c) 2 only

d) 1,2 and 3 only 
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Q).15 Recently, "oil zapper" was in the news. What is it?
(2011)
a) It is an eco-friendly technology for the remediation of oily 

sludge and oil spills
b) It is the latest technology developed for under-sea oil 

exploration
c) It is a genetically engineered high biofuel-yielding maize 

variety
d) It is the latest technology to control the accidentally 

caused flames from oil wells
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The new technique of using the bacteria to get rid of oil spill has been 
called “Oil Zapping”. Oil Zapping is a bio-remediation technique 
involving the use of ‘oil zapping’ bacteria. It was  employed to clean up 
the Mumbai shoreline affected by the oil spill that occurred in August 
2010.
There are five different bacterial strains that are immobilized and mixed 
with a carrier material such as powdered corncob. This mixture of five 
bacteria is called Oil Zapper. Oilzapper feeds on hydrocarbon 
compounds present in crude oil and the hazardous hydrocarbon waste 
generated by oil refineries, known as Oil Sludge and converts them into 
harmless CO2 and water.



Q).16 A genetically engineered form of brinjal, known as
the Bt-brinjal, has been developed. The objective of this is
(2011)
a) To make it pest-resistant
b) To improve its taste and nutritive qualities
c) To make it drought-resistant
d) To make its shelf-life longer
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Bt brinjal
• Major brinjal producing states include: West Bengal (30% 

production share), Orissa (20%), and Gujarat and Bihar 
(around 10% each)
• Bt brinjal incorporates the cry1Ac gene expressing 

insecticidal protein to confer resistance against (Fruit & 
shoot borer)FSB. 
• The cry1Ac gene is sourced from the soil bacterium Bacillus 
thuringiensis (Bt). 
• When ingested by the FSB larvae, the Bt protein is activated 

in the insect’s alkaline gut and binds to the gut wall, 
which breaks down, allowing the Bt spores to invade the 
insect’s body cavity. The FSB larvae die a few days later.
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Bt brinjal
• Bt Brinjal was developed by the Maharashtra Hybrid Seeds 

Company (Mahyco).
• Mahyco also generously donated the Bt brinjal technology 

to the Tamil Nadu Agricultural University (TNAU), 
Coimbatore and University of Agricultural Sciences (UAS), 
Dharwad.
• Mahyco also donated the technology to public research 

institutions in the Philippines and Bangladesh.

78



Q 17.With reference to the Genetically Modified mustard 
(GM mustard) developed in India, consider the following 
statements: (2018)

1. GM mustard has the genes of a soil bacterium that give the 
plant the property of pest resistance to a wide variety of 
pests. 

2. GM mustard has the genes that allow the plant cross-
pollination and hybridization. 

3. GM mustard has been developed jointly by the IARI and 
Punjab Agricultural University.

Which of the statements give above is/are correct? 
(a) 1 and 3 only 
(b) 2 only 
(c) 2 and 3 only 
(d) 1, 2 and 3
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That plant, in turn, contains the Barstar gene, which blocks the 
action of the Barnase gene. 
The resultant F1 progeny is both high yielding and can also produce 
seed/grain, thanks to the Barstar gene in the second male-fertile 
line. 
Using this technology, the Delhi University scientists bred DMH-
11, a GM hybrid obtained from crossing an Indian mustard 
variety, Varuna (‘Barnase’ line), with Early Heera-2 (‘Barstar’). 
DMH-11 has reported a roughly 30% yield advantage over the 
Varuna ‘check’ variety in the bio-safety research level field trials 
carried out between 2010-11 and 2014-15.



Technology



Q).18 What is the difference between CFL and an LED
lamp? (2011)
1. To produce light, a CFL uses mercury vapour and 

phosphor while an LED lamp uses semiconductor 
material.

2. The average life span of a CFL is much longer than that of 
an LED lamp.

3. A CFL is less energy efficient as compare to an LED lamp
Select the correct answer using the code given below
a) 1 only 
b) 2 and 3  only
c) 1 and 3 only 
d) 1, 2 and 3 
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Incandescent bulb Vs CFL Vs LED
Incandescent
• These bulbs have filaments that glow, producing both heat and light 

when energy flows through them. 
CFL
• CFL bulbs are also more efficient than incandescent bulbs
• In a CFL, an electric current is driven through a tube containing argon 

and a small amount of mercury vapor. 
• This generates invisible ultraviolet light that excites a fluorescent 

coating (called phosphor) on the inside of the tube, which then emits 
visible light.

• CFLs as the bulbs that are dim at first and take a while to warm up to 
full brightness. Once the electricity starts moving inside them, however, 
these bulbs use about 70% less energy than incandescent bulbs. So 
they’re not quite as efficient as LEDs, and they have a shorter lifespan.



LED
• LEDs have electrons that flow to create photons – light we can 

see. 
• Photons generate almost no heat.
• LEDs also require much less energy to create the same amount of 

brightness as incandescent lights, and last much longer.
• LED bulbs use more than 75% less energy than incandescent 

lighting. 
• At low power levels, the difference is even larger. Bright LED 

flood lamps use only 11 to 12 watts while creating a light output 
comparable to a 50-watt incandescent bulb.



Q).19 With reference to street - lighting, how do sodium
lamps differ from LED lamps? (2021)
1. Sodium lamps produce light in 360 degrees but it is not so 

in the case of LED lamps. 
2. As street -lights, sodium lamps have longer life span than 

LED lamps. 
3. The spectrum of visible light from sodium lamps is almost 

monochromatic while LED lamps offer significant colour 
advantages in street - lighting. 

Select the correct answer using the code given below
a) 3 only 
b) 2 only
c) 1 and 3 only 
d) 1, 2 and 3 
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Sodium vapor lights LEDs
Omnidirectional (360 deg) 180 deg
have a very narrow color 
spectrum, limited to warm deep 
yellow light

LEDs are available in a wide 
range of colour temperatures

have long warm-up time, usually 
around 15-20 minutes.

LED fittings are instantly at full 
output.



Q).20 Consider the following activities: (2020)
1. Spraying pesticides on a crop field
2. Inspecting the craters of active volcanoes 
3. Collecting breath samples from spouting whales for DNA 

analysis. 
At the present level of technology, Which of the above 
activities can be successfully carried out by using drones?
a) 1 and 2 only 
b) 2 and 3 only 
c) 1 and 3 only 
d) 1, 2 and 3
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• Recently, Australian scientists used drones (that flew 200 
meters above the blowholes of whales) to collect the 
mucus of whales from their water sprays to examine their 
health. The whale spray collected by a drone contains 
DNA, proteins, lipids and types of bacteria. 
• Drones have also been used to study the craters of active 

volcanoes to know about their recent activities, a place 
which human beings cannot directly access. 
• Recently, the use of drones to spray pesticides (in 

Telangana) was in the news.



Q).21 With the current state of development, Artificial
Intelligence can effectively do which of the following?
(2020)
1. Bring down electricity consumption in industrial units 
2. Create meaningful short stories and songs 
3. Disease diagnosis 
4. Text -to -Speech Conversion
5. Wireless transmission of electrical energy
Select the correct answer using the code given below:
a) 1, 2, 3 and 5 only 
b) 1, 3 and 4 only 
c) 2, 4 and 5 only 
d) 1, 2, 3, 4 and 5
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• Artificial Intelligence (AI) refers to the simulation of human 
intelligence in machines that are programmed to think like 
humans and mimic their actions. 



Applications
• Healthcare, disease diagnosis
• Creating songs like 'I am AI' and 'Daddy's Car' and creating 

short stories and fictions. 
• AI has been used in Text -to -speech conversion, e.g. 

Bereave AI. 
• Artificial Intelligence has also found use in power industry, 

e.g. Machine -learning assisted power transfer (based on 
AI) using magnetic resonance and AI used for energy 
efficiency. 



Q).22 With reference to Visible Light Communication
(VLC) technology, which of the following statements are
correct? (2020)
1. VLC uses electromagnetic spectrum wavelengths 375 to 

780 nm 
2. VLC is known as long - range optical wireless 

communication. 
3. VLC can transmit large amounts of data faster than 

Bluetooth 
4. VLC has no electromagnetic interference 
Select the correct answer using the code given below: 
a) 1, 2 and 3 only 
b) 1, 2 and 4 only
c) 1, 3 and 4 only
d) 2, 3 and 4 only
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• The Radio Frequency (RF) communication suffers from interference 
and high latency issues. 

• Along with this, RF communication requires a separate setup for 
transmission and reception of RF waves. 

• Overcoming the above limitations, Visible Light Communication 
(VLC) is a preferred communication technique because of its high 
bandwidth and immunity to interference from electromagnetic 
sources. 

• The revolution in the field of solid state lighting leads to the 
replacement of florescent lamps by Light Emitting Diodes (LEDs) 
which further motivates the usage of VLC





• The signals in the 380 -780 nm wavelength interval of the 
electromagnetic spectrum are the light signals that can be 
detected by the human eye. It is possible to achieve 
illumination and data transfer simultaneously by means of 
LEDs that is the prominent lighting equipment lately. By 
this way, both interior lighting of a room and data transfer 
will be achieved without the need of an additional 
communication system. 



• The light can transmit information either directly or 
reflected from a surface. It can do so while dimmed. 
However, light cannot penetrate obstacles such as walls 
Thus for wireless communication purposes VLC cannot be 
used for long –distances. 
• Bluetooth transmits data at the rate of 300kbps (kilobytes 

per second), VLC can transmit data in the range between 
mbps -gbps (megabytes per second to gigabytes per 
second). 



Q).23 With reference to ‘LiFi’, recently in the news, which
of the following statements is/are correct? (2016)
1. It uses light as the medium for high-speed data 

transmission. 
2. It is a wireless technology and is several times faster than 

‘Wi-Fi’. 
Select the correct answer using the code given below
a) 1 only 
b) 2 only 
c) Both 1 and 2
d) Neither 1 nor 2
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• Using light to deliver wireless internet will also allow 
connectivity in environments that do not currently readily 
support Wi-Fi, such as aircraft cabins, hospitals and 
hazardous environments. 
• Light is already used for data transmission in fiber-optic 

cables and for point to point links, but Li-Fi is a special and 
novel combination of technologies that allow it to be 
universally adopted for mobile ultra high speed internet 
communications. 
• Using the visible light spectrum, Li-Fi technology can 

transmit data and unlock capacity which is 10,000 times 
greater than that available within the radio spectrum



BASIS FOR COMPARISON BLUETOOTH WIFI

Bandwidth Low High
Hardware requirement Bluetooth adapter on all the 

devices connecting with each 
other.

Wireless adapter on all the 
devices of the network and a 
wireless router.

Ease of Use Fairly simple to use and 
switching between devices is 
easier.

It is more complex and 
requires configuration of 
hardware and software.

Range 10 meters 100 meters

Security Less secure comparatively Security features are better. 
Still, there are some risks.

Power consumption Low High

Frequency range 2.400 GHz and 2.483 GHz 2.4 GHz and 5 GHz

Flexibility Supports limited number of 
user

It provides support for a large 
number of users



Q).24 In the context of digital technologies for
entertainment, consider the following statements: (2019)
1. In Augmented Reality (AR), a simulated environment is 

created and the physical world is completely shut out. 
2. In Virtual Reality (VR), images generated from a 

computer are projected onto real -life objects or 
surroundings.

3.  AR allows individuals to be present in the world and 
improves the experience using the camera of smart - 
phones or PC. 

4. VR closes the world, and transposes an individual, 
providing complete immersion experience. 



Which of the statements given above is/are correct?
a) 1 and 2 only 
b) 3 and 4
c) 1, 2 and 3 
d) 4 only



Which of the statements given above is/are correct?
a) 1 and 2 only 
b) 3 and 4
c) 1, 2 and 3 
d) 4 only



Virtual reality
• Computer-generated simulation of an alternate world or reality, and 

is primarily used in 3D movies and in video games. 
• Virtual reality creates simulations—meant to shut out the real world 

and envelope or “immerse” the viewer—using computers and 
sensory equipment such as headsets and gloves. Apart from games 
and entertainment, virtual reality has also long been used in training, 
education, and science.



Virtual reality
Application
Video games
Education-
• students tends to have a better retention through seeing, hearing and 

doing
Education in medicine
• Medicine-allows for an almost unlimited amount of repetitions and 

poses no threats to patients. This additional training would lower 
the number of errors and deaths.



Augmented reality (AR)
• AR combines the physical world with computer-generated 

virtual elements. 
• These elements are then projected over physical surfaces in 

reality within people’s field of vision, with the intent of 
combining the two to enhance one another

• AR is accessed using much more common equipment such as 
mobile phones, and it superimposes images such characters 
on top of video or a camera viewer, which most consumers 
already have, making it much more usable for retail, games, 
and movies.



Metaverse

• It can be defined as a simulated 3 D digital environment that 
uses Augmented Reality (AR), Virtual Reality (VR), 
and blockchain, along with concepts from social media, to create 
spaces for rich user interaction mimicking the real world.

Main metaverse components
• Virtual and augmented reality
• Artificial intelligence (AI)
• 3D reconstruction
• Internet of Everything (IoE)
• Blockchain technology

A recent study ranked India among top 5 
countries in terms of interest in 
metaverse projects.





Q).25 Consider the following statements: A digital
signature is (2019)
1. an electronic record that identifies the certifying authority 

issuing it 
2. used to serve as a proof of identity of an individual to 

access information or serve on Internet 
3. an electronic method of signing an electronic document 

and ensuring that the original content is unchanged 
Which of the statements given above is/are correct?
a) 1 only 
b) 2 and 3 only 
c) 3 only 
d) 1, 2 and 3
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Digital Signature Certificates (DSC) 
• These are the digital equivalent (that is electronic format) of 

physical or paper certificates. 
• Examples of physical certificates are drivers' licenses, 

passports or membership cards. 
• Certificates serve as a proof of identity of an individual for 

a certain purpose; for example, a driver's license identifies 
someone who can legally drive in a particular country. 
Likewise, a digital certificate can be presented electronically 
to prove your identity, to access information or services 
on the Internet or to sign certain documents digital.



Q).26 In the context of wearable technology, which of the
following tasks is/are accomplished by wearable devices?
(2019)
1. Location identification of a person 
2. Sleep monitoring of a person
3. Assisting the hearing impaired person 
Select the correct answer using the code given below
a) 1 only 
b) 2 and 3 only 
c) 3 only
d) 1, 2 and 3
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Wearable technology 
• It is a category of electronic devices that can be worn as 

accessories, embedded in clothing, implanted in the user's 
body, or even tattooed on the skin. The devices are hands -
free gadgets with practical uses, powered by 
microprocessors and enhanced with the ability to send and 
receive data via the Internet.
• Location - and position - tracking sensors (i.e., GPS, 

altimeter, magnetometer, compasses, and accelerometers) 
are the most common type of sensors on wearable devices, 
such as activity trackers, smartwatches, and even medical 
wearables where they are used to check the physical 
activity and health of patients



Q).27 "3D printing" has applications in which of the
following? (2018)
1. Preparation of confectionery items 
2. Manufacture of bionic ears
3. Automotive industry 
4. Reconstructive surgeries 
5. Data processing technologies 
Select the correct answer using the code given below:
a) 1, 3 and 4 only 
b) 2, 3 and 5 only 
c) 1 and 4 only 
d) 1, 2, 3, 4 and 5
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• 3D printing or additive manufacturing is a process of 
making three dimensional solid objects from a digital file. 
The creation of a 3D printed object is achieved by laying 
down successive layers of material until the object is 
created. Each of these layers can be seen as a thinly sliced 
horizontal cross-section of the eventual object. 

Recent news
• 3D-printed house built by IIT-M start-up 



Q).28 With reference to 'Near Field Communication (NFC)
Technology', which of the following statements is/are
correct? (2015)
1. It is a contactless communication technology that uses 

electromagnetic radio fields. 
2. NFC is designed for use by devices which can be at a 

distance of even a meter from each other. 
3. NFC can use encryption when sending sensitive 

information. 
Select the correct answer using the codes given below
a) 1 and 2 only 
b) 3 only 
c) 1 and 3 only 
d) 1, 2 and 3
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• Near field communication, abbreviated NFC, is a form of 
contactless communication between devices like 
smartphones or tablets. Contactless communication allows 
a user to wave the smartphone over a NFC compatible 
device to send information without needing to touch the 
devices together or go through multiple steps setting up a 
connection.
• Near field communication (NFC) is the set of protocols that 

enables electronic devices to establish radio communication 
with each other by touching the devices together or 
bringing them into proximity to a distance of typically 
10cm or less. 





Low-Frequency Tags (LF)
• The primary frequency range of 125kHz – 134kHz
• Can read a span of a few inches
• Lowest data transfer rate among all the RFID 

frequencies
• Store a small amount of data
• Asset Tracking, and Healthcare



High-Frequency Tags (HF) - Most widely used around the 
world
• The primary frequency range of 13.56MHz
• Read range: 30 cm
• The capability of reading multiple tags simultaneously
• Can store up to 4k of data
• Easily read while attached to objects containing water, tissues, 

metal, wood, and liquids.
HF Applications –  Library Books, Personal ID Cards, Airline 
Baggage, and Credit Cards



UHF Passive Tags - use energy from the RFID reader
• The primary frequency range: 860MHz – 960MHz
• Read Range: 25 meters
• High data transmission rate
• Wide variety of tag sizes
• UHF Passive Tag Applications – Supply Chain Tracking, 

Manufacturing, Pharmaceuticals and Electronic Tolling
UHF Active Tags - battery operated
• The primary frequency range: 433MHz
• Read Range: 30 - 100+ meters
• Large memory capacity
• High data transfer rate
• UHF Active Tag Applications – Vehicle Tracking, Auto 

Manufacturing, and Construction



Q).29 In addition to fingerprint scanning, which of the
following can be used in the biometric identification of a
person ? (2014)
1. Iris scanning 
2. Retinal scanning 
3. Voice recognition 
Select the correct answer using the code given below
a) 1 only 
b) 2 and 3 only
c) 1 and 3 only 
d) 1, 2 and 3
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Types of biometrics
• The two main types of biometric identifiers are either 

physiological characteristics or behavioral characteristics.
Physiological identifiers relate to the composition of the 
user being authenticated and include the following:
• facial recognition
• fingerprints
• finger geometry (the size and position of fingers)
• iris recognition
• vein recognition
• retina scanning
• voice recognition
• DNA (deoxyribonucleic acid) matching
• digital signatures



Behavioral identifiers include 
• the unique ways in which individuals act, including 

recognition of typing patterns, walking gait and other 
gestures. Some of these behavioral identifiers can be used 
to provide continuous authentication instead of a single 
one-off authentication check.



Q).30 What is the difference between Bluetooth and Wi-Fi
devices? (2011)
a) Bluetooth uses 2.4 GHz radio frequency band, whereas-

Wi-Fi can use 2.4 GHz or 5 GHz frequency band
b) Bluetooth is used for Wireless Local Area Networks 

(WLAN) only, whereas Wi-Fi is used for Wireless Wide 
Area Networks (WWAN) only

c) When information is transmitted between two devices 
using Blue-tooth technology, the devices have to be in the 
line of sight of each other, but when Wi-Fi technology is 
used the devices need not be in the line of sight of each 
other

d) The statements (a) and (b) given above are correct in this 
context



Q).30 What is the difference between Bluetooth and Wi-Fi 
devices? (2011)
a) Bluetooth uses 2.4 GHz radio frequency band, whereas-

Wi-Fi can use 2.4 GHz or 5 GHz frequency band
b) Bluetooth is used for Wireless Local Area Networks 

(WLAN) only, whereas Wi-Fi is used for Wireless Wide 
Area Networks (WWAN) only

c) When information is transmitted between two devices 
using Blue-tooth technology, the devices have to be in the 
line of sight of each other, but when Wi-Fi technology is 
used the devices need not be in the line of sight of each 
other

d) The statements (a) and (b) given above are correct in this 
context



Bluetooth Wifi

•
Bluetooth consumes low power. • while it consumes high power

• The security of bluetooth is less in 
comparison of wifi.

• While it provides better security than 
bluetooth.

•
Bluetooth is less flexible means in this 
limited users are supported.

• Whereas wifi supports large amount of 
users

• The radio signal range of bluetooth is ten 
meters.

• Whereas in wifi this range is hundred 
meters.

•
Bluetooth require low bandwidth. • While it requires high bandwidth



Wi-Fi 7
Recently Qualcomm (USA) urges India to embrace Wi-Fi 7



Q 31 Consider the following communication technologies: (2022)
1. Closed-circuit Television
2. Radio Frequency Identification
3. Wireless Local Area Network

Which of the above are considered Short-Range 
devices/technologies?

(a)1 and 2 only
(b)2 and 3 only
(c)1 and 3 only
(d)1, 2 and 3
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Q).32 What is "Virtual Private Network"? (2011)
a) It is a private computer network of an organization where 

the remote users can transmit encrypted information 
through the server of the organization

b) It is a computer network across a public internet that 
provides users access to their organization's network 
while maintaining the security of the information 
transmitted

c) It is a computer network in which users can access a 
shared pool of computing resources through a service 
provider

d) None of the statements (a), (b) and (c) given above is a 
correct description of Virtual Private Network



VPN stands for "Virtual Private Network" and describes the 
opportunity to establish a protected network connection 
when using public networks. VPNs encrypt your internet 
traffic and disguise your online identity. This makes it more 
difficult for third parties to track your activities online and 
steal data. The encryption takes place in real time.





What are these norms that CERT-In is clarifying?
The norms, released on April 28, asked VPN service providers 
along with data centres and cloud service providers, to store 
information such as names, email IDs, contact numbers, and 
IP addresses (among other things) of their customers for a 
period of five years. 
Entities are also required to report cybersecurity incidents to 
CERT-In within six hours of becoming or being made aware of 
them.
The norms have triggered concerns over privacy, and CERT-In 
is expected to clarify that private information of individuals will 
not be affected by the directions.



Q 33. Consider the following (2022)
1. Aarogya Setu
2. CoWIN
3.  DigiLocker
4. DIKSHA

Which of the above are built on top of open-source digital 
platforms?
(a)1 and 2 only
(b)2, 3 and 4 only
(c)1, 3 and 4 only
(d) 1, 2, 3 and 4
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FOSS4GOV Innovation Challenge (PIB) 

MeitY announces FOSS4GOV Innovation Challenge to 
accelerate adoption of Free and Open Source Software 
(FOSS) In Government
Background
• The Government of India had issued a Policy on Adoption 

of Open Source Software in 2015 in order to acknowledge 
the huge potential of FOSS.
• India is well positioned to become a vibrant hub for Free 

and Open Source Software (FOSS) innovations, due to 
the large number of 4G data subscribers in India.
• Around 96% of whom access the digital world via open-

source based mobile operating systems (primarily 
Android).



FOSS4GOV Innovation Challenge (PIB) 

• India’s largest-government projects (including Aadhaar) 
and many technology start-ups have also been built using 
FOSS.



FOSS4GOV Innovation Challenge (PIB) 

Free and Open Source Software (FOSS)?
• Open source software is software with source code that anyone 

can inspect, modify, and enhance.
• "Source code" is the part of software that most computer users 

don't ever see; it's the code computer programmers can 
manipulate to change how a piece of software—a "program" or 
"application"—works. 
• Programmers who have access to a computer program's source 

code can improve that program by adding features to it or fixing 
parts that don't always work correctly.
• It gives developers the opportunity to improve program 

functionality by modifying it.
• It doesn’t mean software is free of cost



FOSS4GOV Innovation Challenge (PIB) 

• The term “free” indicates that the software does not have 
constraints on copyrights.

Closed source software
• Some software has source code that only the person, team, or 

organization who created it—and maintains exclusive control 
over it—can modify. People call this kind of software 
"proprietary" or "closed source" software.
• Only the original authors of proprietary software can legally 

copy, inspect, and alter that software. 
• In this case one does not purchase the software, but only pay to 

use it.
• Microsoft Office and Adobe Photoshop are examples of 

proprietary software.



FOSS4GOV Innovation Challenge (PIB) 

Significance of FOSS4GOV Innovation Challenge
• It will harness the innovation potential of the FOSS 

community and start-ups to solve for critical issues in 
Government Technologies.
• It calls upon FOSS innovators, technology entrepreneurs 

and Indian Startups to submit implementable open source 
product innovations with possible applications for 
Govtech in Health, Education, and Agriculture etc.



Q 34. With reference to Web 3-0, consider the following
statements: (2022)
1. Web 3-0 technology enables people to control their own data.
2. In Web 3.0 world, there can blockchain based social networks.
3. Web 3.0 is operated by users collectively rather than a 

corporation.
Which of the statements given above are correct?

(a)1 and 2 only
(b)2 and 3 only
(c)1 and 3nly
(d)1, 2 and 3
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Web 5.0

• Former Twitter CEO Jack Dorsey recently announced his vision for a new decentralized 
web platform that is being called Web 5.0 and is being built with an aim to return 
“ownership of data and identity to individuals”



Web 5.0

World Wide Web
•  Also known as a Web, is a collection of websites or web pages stored in web 

servers and connected to local computers through the internet.
• These websites contain text pages, digital images, audios, videos, etc.
• Users can access the content of these sites from any part of the world over the internet 

using their devices such as computers, laptops, cell phones, etc.



Web 5.0

History
Web 1.0
• Web 1.0 is the world wide web or the internet that was invented in 1989. 

It became popular from 1993. 
• The internet in the Web 1.0 days was mostly static web pages where 

users would go to a website and then read and interact with the static 
information

• Even though there were e-commerce websites in the initial days it was 
still a closed environment and the users themselves could not create any 
content or post reviews on the internet. Web 1.0 lasted until 1999.



Web 5.0

Web 2.0
• Web 2.0 started in some form in the late 1990s itself though 2004 was 

when most of its features were fully available. It is still the age of Web 
2.0 now.

• The differentiating characteristic of Web 2.0 compared to Web1.0 is that 
users can create content. 

• They can interact and contribute in the form of comments, registering 
likes, sharing and uploading their photos or videos and perform other 
such activities.

• Primarily, a social media kind of interaction is the differentiating trait 
of Web 2.0.



Web 5.0

Issues with Web 2.0
• In Web 2.0, most of the data in the internet and the internet traffic are 

owned or handled by very few behemoth companies. 
• This has created issues related to data privacy, data security and 

abuse of such data. 
• There is a sense of disappointment that the original purpose of the 

internet has been distorted.



Web 5.0

Web 3.0
• Web3 will deliver “decentralized and fair internet where users control 

their own data”
• Currently if a seller has to make a business to the buyer, both the buyer and 

seller need to be registered on a “shop” or “platform” like Amazon or Ebay 
or any such e-commerce portal.

• Web3 tries to remove the role of the “platform”. 
• For the buyer to be authenticated, the usual proofs aided by block chain 

technology will be used.



Web 5.0

What is Web 5.0?
• Being developed by Dorsey’s Bitcoin business unit, The Block Head 

(TBH), Web 5.0 is aimed at “building an extra decentralized web that 
puts you in control of your data and identity”.

• Talking about the idea on its website, the TBH says: “The web 
democratized the exchange of information, but it’s missing a key layer: 
identity. 

• We struggle to secure personal data with hundreds of accounts and 
passwords we can’t remember. On the web today, identity and 
personal data have become the property of third parties.”

• Simply put, Web 5.0 is Web 2.0 plus Web 3.0 that will allow users to 
‘own their identity’ on the Internet and ‘control their data’





Q35. With reference to "Software as a Service (SaaS)", consider
the following statements: (2022)
1. SaaS buyers can customise the user interface and can change data 

fields.
2. SaaS users can access their data through their mobile devices.
3. Outlook, Hotmail and Yahoo! Mail are forms of SaaS.

Which of the statements given above are correct?
(a)1 and 2 only
(b)2 and 3 only
(c)1 and 3 only
(d)1, 2 and 3
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Software-as-a-Service (SaaS) is a software licensing model. It allows access to 
software on a subscription basis using external servers. As its important 
feature, SaaS allows each user to access programs via the Internet. The user 
need not install the software on his/her computer. The rise of SaaS and cloud-
based computing go hand in hand.
What are the benefits of using SaaS?
• SaaS has many business applications. It includes file sharing, email, 

calendars, customer retention management, and human resources. It is easy 
to implement, update and debug. Moreover, it is not very costly as users 
pay for SaaS instead of purchasing multiple software licenses for multiple 
computers. This is a very cost-effective advantage. SaaS allows users to 
access the software through a web browser from multiple locations. He or 
she can have remote desktop software and can work from home.





Q 36. Which one of the following is the context in which the term
"qubit" is mentioned? (2022)
(a)Cloud Services
(b) Quantum Computing
(c) Visible Light Communication Technologies
(d) Wireless Communication Technologies
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QUANTUM COMPUTING

• All computing systems rely on a fundamental ability to store and 
manipulate information. 

• Current computers manipulate individual bits, which store information as 
binary 0 and 1 states. 

• Quantum computers leverage quantum mechanical phenomena to 
manipulate information. To do this, they rely on quantum bits, or qubits



QUANTUM COMPUTING
QUBIT
• Quantum computing relies on quantum bits, or “qubits”, which can also 

represent a 0 or a 1. 
• Qubits can also achieve a mixed state, called a “superposition” where they 

are both 1 and 0 at the same time.



Health 



Q).37 Bisphenol A (BPA), a cause of concern, is a
structural/key component in the manufacture of which of
the following kinds of plastics? (2021)
a) Low-density polyethylene 
b) Polycarbonate 
c) Polyethylene terephthalate 
d) Polyvinyl chloride
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Bisphenol A (BPA) 
• It is an industrial chemical used to make polycarbonate, a 

hard, clear plastic, which is used in many consumer 
products. 
• BPA is also found in epoxy resins, which act as a protective 

lining on the inside of some metal-based food and 
beverage cans. 
• Bisphenol A can leach into food from the protective 

internal epoxy resin coatings of canned foods and from 
consumer products such as polycarbonate tableware, food 
storage containers, water bottles, and baby bottles. 



• Microplastics have found their way into the human bloodstream, 
according to new research.

• The world’s first study into the presence of plastics in human blood 
published in March found particles in nearly 80 per cent of the people 
tested.

• The scientists analysed blood samples from 22 anonymous donors, all 
healthy adults and found plastic particles in 17. Half the samples contained 
PET plastic, which is commonly used in drinks bottles, while a third 
contained polystyrene, used for packaging food and other products



Microplastics

• Microplastics are tiny plastic particles under 5mm in size that pollute the 
world’s environment.

• They have been found across the planet  — in the world’s oceans, the air we 
breathe, and now in our blood.

• They are most invisible to the naked eye and can be a comparable size to 
bacterium or as small as a virus



Where do they come from?

Microplastics come from two main sources-
• The first are manufactured microplastics. They can be used as exfoliants in 

health and beauty products, such as toothpaste, face scrubs and shower 
gels, for example, or as pellets to make larger bits of plastic.

• The second group comes from bigger bits of plastic — like bottles, car 
tyres, paint — that then gradually degrade into smaller and smaller pieces. 
Microplastics are also found in clothes and other textiles, which can shed 
microfibres when washed.

• The second category — created when plastic waste is mismanaged — is 
most prevalent in the environment



Why are they all over the planet, including in 
our blood?
• Microplastics have been found in the air, water, and remote parts of the 

globe’s landmass.
• That’s because they are light and can be easily spread around the world 

by wind and water, and “do not” or “hardly” decompose.
• Manufactured microplastics, like those found in rinse-off cosmetics such 

as shower gel, can also get through water filtration systems. 
1. In 2020, a study was published which said microplastics had been 

discovered at their highest point on Earth, near the summit of Mount 
Everest. 

2. Some microplastics are also small enough to be ingested or inhaled by 
humans and wildlife and have been found inside humans and animals, 
including penguins in Antarctica. Most recently they have been found in 
human blood.

•

•



Are they dangerous?

• The impact of microplastics on the health of wildlife and 
humans is still being researched.

• It’s been established that they are harmful to various sea 
species like muscles and fish, but whether they’re going to 
be harmful to humans or not is still debated.

• However, there has been regular research published that 
suggests it’s very possible that they will be harmful.



Microplastics listed on cosmetic ingredients

• Polyethylene (PE)

• Polymethyl methacrylate (PMMA)

• Nylon

• Polyethylene terephthalate (PET)

• Polypropylene (PP)



Q).38 ‘Triclosan’, considered harmful when exposed to high
levels for a long time, is most likely present in which of the
following? (2021)
a) Food preservatives 
b) Fruit-ripening substances 
c) Reused plastic containers 
d) Toiletries
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Triclosan 
• It is used as antimicrobial chemicals to increase the shelf 

life of consumer products. 
• In a recent study it is found that triclosan can cause 

neurotoxic effects and damage the neurons. 
• It is added to personal care products, such as hand soaps 

and cosmetics, and materials ranging from athletic 
clothing to food packaging. 



Methods to improve product shelf life
Processing 
methods

Pasteurization involve giving mild heat treatment of below 100-degree Celsius to the 
food products, to decrease the microbes present in the commodity.
Blanching, where the food is pre-treated with mild heat with hot or boiling water. 
The prime aim of this technique is to cause enzyme inactivation. This is mainly 
employed for products like vegetables. Fruits are usually not treated under this 
method.

Temperature Food companies control the temperature during each stage of food processing and 
manufacturing.

Chemical 
usage

The food companies generally add antioxidants and oxygen absorbers to reduce the 
oxidation, which enhances the product’s shelf lif
• Butylated hydroxyanisole (BHA)-used in everything from bread to medications, 

but it can also be toxic, especially when ingested in large amounts.
• Nitrates, a naturally occurring chemical in leafy vegetables, creates carcinogenic 

properties when added to red meats
• benzoic acid
• Methylparabens-in cosmetics, personal hygiene products, food, and 

pharmaceutical products
Product 
Irradiation

Food irradiation means to expose the food products and its packaging to ionizing 
radiation. The process of exposing the food to the radiation effectively destroys the 
microorganisms or harmful bacteria



Q).39 What is the importance of using Pneumococcal
Conjugate Vaccines in India? (2020)
1. These vaccines are effective against pneumonia as well as 

meningitis and sepsis. 
2. Dependence on antibiotics that are not effective against 

drug resistant bacteria can be reduced. 
3. These vaccines have no side effects and cause no allergic 

reactions. 
Select the correct answer using the code given below: 
a) 1 only 
b) 1 and 2 only 
c) 3 only
d) 1, 2 and 3
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• Conjugate vaccines ‘marry’ or join a specific piece of the 
germ with a stronger part, typically a carrier protein or 
antigen, which elicits a very strong immune response that is 
targeted to key parts of the virus or bacteria
• A Pneumococcal Conjugate Vaccine (PCV) is a 

pneumococcal vaccine which gives prevention against 
pneumococcal diseases, that are infections caused by 
bacteria called Streptococcus pneumoniae, or 
pneumococcus. 
• Pneumococcal infections can range from ear and sinus 

infections to pneumonia and bloodstream infections. 
• A pneumococcal vaccine is also commonly called 

pneumonia vaccine and can prevent septicemia (a kind of 
blood poisoning, also called sepsis) and meningitis. 



• Pneumococcal Conjugate Vaccines can have side effects 
ranging from fever, loss of appetite to headache, fussiness. 



Unconjugated Vaccines

B cell apoptosis
Polysaccharide

Chemical Cmpd

Peptide

No Help



Conjugated Vaccines

Antibody responsePolysaccharide

Chemical Cmpd

Peptide

Help from T cell

Carrier

Carrier

Carrier



Q).40 Which of the following are the reasons for the
occurrence of multi-drug resistance in microbial pathogens
in India? (2019)
1. Genetic predisposition of some people 
2. Taking incorrect doses of antibiotics to cure diseases 
3. Using antibiotics in livestock farming 
4. Multiple chronic diseases in some people
Select the correct answer using the code given below
a) 1 and 2 
b) 2 and 3 only 
c) 1, 3 and 4 
d) 2, 3 and 4
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Antimicrobial resistance is the resistance acquired by any 
microorganism (bacteria, viruses, fungi, parasite, etc.) against 
antimicrobial drugs (such as antibiotics, antifungals, antivirals, 
antimalarials, and anthelmintics) that are used to treat infections

Antibiotics are also used in animals and a significant proportion of 
antibiotic resistance is due to its use in animals. India is a large exporter 
animal food products and 160,000 livestock animals were reported to 
have been affected by bacterial infections in 2009.  Antibiotics are used in 
animals to treat infections, for growth promotion using sub-theraputic 
levels, and for prophylactic purposes to prevent disease.



Q)41 Which one of the following statements is not correct?
(2019)
a) Hepatitis B virus is transmitted much like HIV. 
b) Hepatitis B, unlike Hepatitis C, does not have a vaccine. 
c) Globally, the number of people infected with Hepatitis B 

and C viruses are several times more than those infected 
with HIV. 

d) Some of those infected with Hepatitis B and C viruses do 
not show the symptoms for many years. 
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• Hepatitis B is a viral infection that attacks the liver and can 
cause both acute and chronic disease. The virus is 
transmitted through contact with the blood or other body 
fluids of an infected person. (HIV also gets transmitted via 
the exchange of a variety of body fluids from infected 
individuals, such as blood, breast milk, semen and vaginal 
secretions) 





Q).42 Consider the following (2018)
1. Birds 
2. Dust blowing 
3. Rain 
4. Wind blowing 
Which of the above spread plant diseases?
a) 1 and 3 only 
b) 3 and 4 only 
c) 1, 2 and 4 only
d) 1, 2, 3 and 4
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• Agencies like wind, water, animals, insects, mites, 
nematodes, birds etc. are the different methods of indirect 
transmissions of pathogens causing plant disease.



Q).43 Which of the following statements is/are correct?
Viruses can infect (2016)
1. bacteria 
2. fungi 
3. plants 
Select the correct answer using the code given below
a) 1 and 2 only 
b) 3 only 
c) 1 and 3 only 
d) 1, 2 and 3
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• Viruses are too small to be seen by the naked eye. They 
can't multiply on their own, so they have to invade a 'host' 
cell and take over its machinery in order to be able to make 
more virus particles. 
• Virus infects Bacteria, Fungi and Plant. 
• Mycoviruses are viruses that infect fungi. The majority of 

mycoviruses have double stranded RNA (dsRNA) 
genomes. 





Q).44 Consider the following diseases : (2014)
1. Diphtheria 
2. Chickenpox 
3. Smallpox 
Which of the above diseases has/have been eradicated in 
India ?
a) 1 and 2 only 
b) 3 only 
c) 1, 2 and 3
d) None



Q).44 Consider the following diseases : 
1. Diphtheria 
2. Chickenpox 
3. Smallpox 
Which of the above diseases has/have been eradicated in 
India ?
a) 1 and 2 only 
b) 3 only 
c) 1, 2 and 3
d) None



• Small pox was eradicated in 1979



Q).45 Which of the following diseases can be transmitted
from one person to another through tattooing? (2013)
1. Chikungunya 
2. Hepatitis B 
3. HIV-AIDS 
Select the correct answer using the codes given below:
a) 1 only 
b) 2 and 3 only 
c) 1 and 3 only 
d) 1, 2 and 3 
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HIV/AIDS:- 
• The term needle in tattooing is a misnomer since tattoos are 

not applied by needles but rather with pins. 
• A needle is typically a hollow core implement that is used 

primarily for intravenous injections such as a syringe or IV 
needle. 
• Tattoo 'needles' are solid core and push the ink into the skin 

rather than inject it. 
• This requires that the ink, and any contaminated blood 

mixed with it, must adhere to the outside surface of the pins 
causing the virus to come into contact with the open air



Q).46 A company marketing food products advertises that 
its items do not contain trans-fats. What does this campaign 
signify to the customers? (2011)
1. The food products are not made out of hydrogenated oils.
2. The food products are not made out of animal fats/oils.
3. The oils used are not likely to damage the cardiovascular 

health of the consumers.
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
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Trans fat is a type of dietary fat. Of all the fats, trans fat is the worst for 
your health. Too much trans fat in your diet increases your risk for heart 
disease and other health problems.
• Trans fats are made when food makers turn liquid oils into solid fats, 

like shortening or margarine. Trans fats can be found in many fried, 
"fast" packaged, or processed foods, including:

• Anything fried and battered
• Shortening and stick margarine
• Cakes, cake mixes, pies, pie crust, and doughnuts
• Animal foods, such as red meats and dairy, have small amounts of trans 

fats. But most trans fats come from processed foods.



Fats
Types of Fats:

Saturated Fats:
• Saturated fat is those fat which remains in solid form at room temperature 

they are also called solid fats. 
• Their basic carbon structure is saturated with hydrogen atoms. 
• This type of fat may increase health risk if it is consumed for a long period. 
• A high intake of saturated fat increases the level of low density 

lipoprotein(LDP) cholesterol in the body, this increases the risk of 
cardiovascular disease or causes stroke in arteries



Fats

Unsaturated Fat:
• Unsaturated fat remains in liquid form at room temperature, and they are mostly 

extracted from plant oils. It is a kind of good fat.



Fats

Trans Fats
• They are manufactured fats. They are products which add hydrogen to liquid vegetables 

oil to make them more solid in texture. They are also known as hydrogenated fats. Major 
examples of trans fats are cake, cookies, fried potatoes, potato chips, etc.









LDL Vs HDL

LDL (low-density lipoprotein)
• sometimes called “bad” cholesterol, makes up most of your body’s cholesterol. 
• High levels of LDL cholesterol raise your risk for heart disease and stroke.
HDL (high-density lipoprotein) 
• Good cholesterol, absorbs cholesterol and carries it back to the liver. The liver then 

flushes it from the body. 
• High levels of HDL cholesterol can lower your risk for heart disease and stroke.



Qns 47 With reference to recent developments regarding 
‘Recombinant Vector Vaccines’, consider the following 
statements: (2021)
1.Genetic engineering is applied in the development of 
these vaccines.
2.Bacteria and viruses are used as vectors.
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
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• Recombinant vaccines are products of genetic engineering, 
where a harmless agent such as yeast, is programed to produce 
antigens of harmful pathogens 

• Recombinant vector vaccines are live replicating viruses that are 
engineered to carry extra genes derived from a pathogen

• One of the best DNA vaccine delivery systems uses a live 
bacterial vector as the carrier. The live bacterial vector induces a 
robust immune response



Qns 48 The term ‘ACE2’ is talked about in the 
context of (2021)

a) genes introduced in the genetically modified 
plants

b) development of India’s own satellite navigation 
system

c) radio collars for wildlife tracking
d) spread of viral diseases
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Qns 49 Consider the following statements: (2021)
1. Adenoviruses have single-stranded DNA genomes 

whereas retroviruses have double-stranded DNA 
genomes.

2. Common cold is sometime caused by an adenovirus 
whereas AIDS is caused by a retrovirus.

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
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• The adenovirus genome is a single linear molecule of 
double-stranded DNA. Retroviruses are single-stranded 
RNA animal viruses that employ a double-stranded 
DNA intermediate for replication.

• Adenoviruses are common viruses that cause a range of 
illness. They can cause cold-like symptoms, fever, sore 
throat, bronchitis, pneumonia, diarrhoea, and pink eye 
(conjunctivitis). AIDS is caused by retro virus. So, 
statement 2 is correct.



COVID-19 Series (Part 1)

Implications of a PHEIC being declared
• May lead to restrictions on travel and trade.
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Q50. Consider the following statements (2022)
1. Biofilms can form on medical implants within human 

tissues. 
2. Biofilms can form on food and food processing surfaces.
3. Biofilms can exhibit antibiotic resistance.

Which of the statements given above are correct?
A.1 and 2 only
B. 2 and 3 only
C. 1 and 3 only
D.1, 2 and 3
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A biofilm is a thick layer of prokaryotic organisms that have 
aggregated to form a colony. The colony attaches to a surface with a 
slime layer which aids in protecting the microorganisms. There are a 
number of reasons why biofilms are formed, all of which promote 
growth and survival or the microorganisms. Biofilms are found in 
almost all environments, and can have negative effects.
• The failure of antibacterial agents to rapidly penetrate into all 

areas of a biofilm has been considered as a contributing factor to 
biofilm resistance. 

• Reports indicate that species-composition of biofilms and the choice 
of antibiotic have a marked impact on antibiotic penetration.



Q 51 Consider the following statements in respect of
probiotics: (2022)
1. Probiotics are made of both bacteria and yeast.
2. The organisms in probiotics are found in foods we ingest 

but they do not naturally occur in our gut.
3. Probiotics help in the digestion of milk sugars.

Which of the statements given above is/are correct?
(a)1 only
(b)2 only
(c)1 and 3
(d)2 and 3
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What are probiotics?
• Probiotics are a combination of live beneficial bacteria and/or yeasts that 

naturally live in your body. Bacteria is usually viewed in a negative light 
as something that makes you sick. 

• However, you have two kinds of bacteria constantly in and on your body 
— good bacteria and bad bacteria. 

• Probiotics are made up of good bacteria that helps keep your body 
healthy and working well. This good bacteria helps you in many ways, 
including fighting off bad bacteria when you have too much of it, 
helping you feel better.

• It is possible to combat the symptoms of lactose intolerance by altering 
the guts microbiome. We can alter our guts microbiome to introduce 
lactose-digesting bacteria. Once this bacteria is introduced it will act as 
lactase and consume the lactose, rather than a byproduct of gas, lactic 
acid will be produced.



Q 52. In the context of vaccines manufactured to prevent
COVID-19 pandemic, consider the following statements:
(2022)
1. The Serum Institute of India produced COVID-19 vaccine 

named Covishield using mRNA platform.
2. Sputnik V vaccine is manufactured using vector-based 

platform.
3. COVAXIN is an inactivated pathogen-based vaccine.

Which of the statements given above are correct?
(a)1 and 2 only
(b)2 and 3 only
(c)1 and 3 only
(d) 1, 2 and 3
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Q 53. Which one of the following statements best
describes the role of B cells and T cells in the human
body? (2022)

(a)They protect the body from environmental allergens.

(b)They alleviate the body's pain and inflammation.

(c)They act as immunosuppressants in the body.

(d)They protect the body from the diseases caused by 
pathogens.
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B cells and T cells are the white blood cells of the immune 
system that are responsible for adaptive immune response 
in an organism. Both the cells are made in the bone 
marrow. B cells mature in the bone marrow while the T 
cells travel to the thymus and mature there. These cells 
are structurally similar and are involved in adaptive 
immune response in an organism.



Space 



Q).54 Which one of the following is a reason why 
astronomical distances are measured in light-years? (2021) 
a) Distances among stellar bodies do not change. 
b) Gravity of stellar bodies does not change. 
c) Light always travels in straight line. 
d) Speed of light is always same.
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• The astronomical distances are measured in light-years 
because, the speed of light is constant throughout the 
universe and is known to high precision. 

• In a vacuum, light travels at 670,616,629 mph (1,079,252,849 
km/h). 

• To find the distance of a light-year, you multiply this speed by 
the number of hours in a year (8,766). The result: One light-year 
equals 5,878,625,370,000 miles (9.5 trillion km). At first glance, 
this may seem like an extreme distance, but the enormous scale 
of the universe dwarfs this length.

• Measuring in light-years also allows astronomers to determine 
how far back in time they are viewing. Because light takes time 
to travel to our eyes, everything we view in the night sky has 
already happened. In other words, when you observe 
something 1 light-year away, you see it as it appeared exactly 
one year ago.



Q).55 Recently, scientists observed the merger of giant
‘blackholes’ billions of lightyears away from the Earth.
What is the significance of this observation? (2019)
a) ‘Higgs boson particles’ were detected. 
b) ‘Gravitational waves’ were detected. 
c) Possibility of inter-galactic space travel through 

‘wormhole’ was confirmed. 
d) It enabled the scientists to understand ‘singularity’.
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• The LIGO detectors discovered the first gravitational waves produced 
by two giant merging blackholes in 2016. 

• Gravitational waves are 'ripples' in space-time caused by some of the 
most violent and energetic processes in the Universe.

Sources and Types of Gravitational Waves
• Every massive object that accelerates produces gravitational waves. 

This includes humans, cars, airplanes etc., but the masses and 
accelerations of objects on Earth are far too small to make 
gravitational waves big enough to detect with our instruments. To 
find big enough gravitational waves, we have to look far outside of our 
own solar system.

• It turns out that the Universe is filled with incredibly massive objects that 
undergo rapid accelerations that by their nature, generate gravitational waves 
that we can actually detect. Examples of such things are orbiting pairs of black 
holes and neutron stars, or massive stars blowing up at the ends of their lives.



Laser Interferometer Gravitational-Wave Observatory (LIGO)
• It is a massive observatory for detecting cosmic gravitational waves 

and for carrying out experiments.
• The objective is to use gravitational-wave observations in astronomical 

studies.
• The project operates three gravitational-wave (GW) detectors.
• Two are at Hanford, Washington, north-western US, and one is at 

Livingston in Louisiana, south-eastern US.
LIGO-India project
• The proposed LIGO India project aims to move one advanced LIGO 

detector from Hanford to India.
• India’s Laser Interferometer Gravitational-Wave Observatory (LIGO) 

will be set up at Aundha Nagnath, Hingoli District in Maharashtra
• It is piloted by Department of Atomic Energy (DAE) and Department 

of Science and Technology (DST).



It is a collaboration between LIGO Laboratory and 3 other institutions 
which are given below.
1. Institute of Plasma Research (IPR), Gandhinagar.
2. Inter-University Centre for Astronomy and Astrophysics (IUCAA), 

Pune.
3. Raja Ramanna Centre for Advanced Technology (RRCAT), Indore.



Q).56 For the measurement/ estimation of which of the
following are satellite images/remote sensing data used?
(2019)
1. Chlorophyll content in the vegetation of a specific 

location 
2. Greenhouse gas emissions from rice paddies of a specific 

location 
3. Land surface temperatures of a specific location 
Select the correct answer using the code given below
a) 1 only 
b) 2 and 3 only
c)  3 only 
d) 1, 2 and 3
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• With the development of remote sensing from space, 
satellite data offers the possibility for measuring land 
surface temperature over the entire globe with sufficiently 
high temporal resolution and with complete spatially 
averaged rather than point values. 

Applications
• The global food supply is being monitored with satellite 

imagery and the Normalized Difference Vegetation Index 
(NDVI). 
• Near -infrared radiation is being used to detect healthy 

vegetation in agriculture. 
• Healthy vegetation reflects green light and absorbs red and 

blue light. The green light that our eyes see is chlorophyll 
created by plants during photosynthesis. 



• Chlorophyll will reflect more light in the green and near 
infrared spectrum compared to other wavelengths. 
• This is why near infrared radiation in combination with 

NDVI is one of the primary remote sensing applications in 
agriculture and the environment.
• Remote sensing from satellites can deliver information on 

GHG soil emissions by estimating tropospheric, near -
surface CO2 and CH4 concentrations based on the 
measurement of the intensity of the reflected sunlight in 
small wavelength bands in the visible and short-
wavelength IR portion of the spectrum.



Q).57 In which of the following areas can GPS technology
be used? (2018)
1. Mobile phone operations 
2. Banking operations 
3. Controlling the power grids 
Select the correct answer using the code given below
a) 1 only 
b) 2 and 3 only 
c) 1 and 3 only 
d) 1, 2 and 3
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Global positioning system applications generally fall into 5 
major categories: 
• Location - determining a position 
• Navigation - getting from one location to another 
• Tracking - monitoring object or personal movement 
• Mapping - creating maps of the world 
• Timing - bringing precise timing to the world GPS's 

accurate time facilitates everyday activities such as banking, 
mobile phone operations and even the control power grids 
by allowing well synchronized hand-off switching.



How Does GPS Work?
3-D Trilateration
• Trilateration pinpoint a 

location by measuring 
distance. 



How Does GPS Work?



Q).58 Consider the following statements: (2018)
1. Light is affected by gravity. 
2. The Universe is constantly expanding. 
3. Matter warps its surrounding space-time. 
Which of the above is/are the prediction/predictions of 
Albert Einstein's General Theory of Relativity, often 
discussed in media?
a) 1 and 2 only
b) 3 only 
c) 1 and 3 only
d) 1, 2 and 3
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• General relativity predicted radical things, such as that light 
is deflected by gravity. It also predicted black holes. It 
showed that space and time are malleable or flexible, and 
ever expanding. Which basically predicted that our 
universe was ever expanding



Q).59 With reference to India's satellite launch vehicles,
consider the following statements: (2018)
1. PSLVs launch the satellite useful for Earth resources 

monitoring whereas GSLVs are designed mainly to 
launch communication satellites. 

2. Satellites launched by PSLV appear to remain 
permanently fixed in the same position in the sky, as 
viewed from a particular location in Earth. 

3. GSLV Mk III is a four staged launch vehicle with the first 
and third stages using solid rocket motors; and the second 
and fourth stages using liquid rocket engines. 

Which of the statements given above is/are correct? 
a) 1 only 
b) 2 and 3 
c) 1 and 2
d) 3 only
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PSLV 
• It is designed mainly to deliver the “earth-observation” or 

“remote-sensing” satellites with lift-off mass of up to 
about 1750 Kg to Sun-Synchronous circular polar orbits of 
600-900 Km altitude. 
• Apart from launching the remote sensing satellites to Sun 

synchronous polar orbits, the PSLV is also used to launch 
the satellites of lower lift-off mass of up to about 1400 Kg 
to the elliptical Geosynchronous Transfer Orbit (GTO). 

GSLV
• The GSLV is designed mainly to deliver the communication 

satellites to the highly elliptical (typically 250 x 36000 Km) 
Geosynchronous Transfer Orbit (GTO)



Launch Vehicle-PSLV
4 stages
Stage I
• It uses solid rocket motor that is augmented by 6 solid strap-on boosters.
• Burn hydroxyl-terminated polybutadiene (HTPB)
•  Strap on boosters are used only in G and XL variation

Stage II 
• It uses  liquid rocket engine, known as the Vikas engine. 
• The second stage ignites after reaching 68.5km
• Di-methyl hydrazine fuel and nitrogen tetroxide oxidiser



Launch Vehicle-PSLV

Stage III
• It uses solid rocket motor that provides high thrust after the atmospheric 

phase of the launch. 
• The third stage is ignited at 248km

Stage IV
• It comprises two  liquid engines. 
• Monomethylhydrazine fuel and nitrogen tetroxide oxidiser



Launch Vehicle-PSLV

Capacity – 
• 1,750 kg of payload to Sun-Synchronous Polar Orbits 
• 1,425 kg of payload to Geosynchronous and Geostationary orbits



Launch Vehicle-GSLV
• It is the 4th generation launch vehicle
• A three-stage vehicle with four liquid strap-on boosters. 
• GSLV Mk II is the largest launch vehicle developed by India, which is 

currently in operation. 
Stage I 
• It uses solid rocket motor with 4 liquid strap-ons. 
 



Launch Vehicle-GSLV

Stage II
• It uses liquid rocket engine (similar to vikas engine of PSLV stage II). 

Stage III
• It uses India‘s first cryogenic engine in the upper stage. 



Launch Vehicle-GSLV
Capacity  
• It can take up to 5000 kg of pay load to Low Earth 

Orbits
• 2500 kg of payload to Geosynchronous Transfer 

Orbit (GTO)
• GSLV rockets using the Russian Cryogenic Stage 

(CS) are designated as the GSLV Mk I.
• GSLV rockets using the indigenous Cryogenic 

Upper Stage (CUS) are designated the GSLV Mk 
II.



Launch Vehicle-GSLV
Geosynchronous Satellite Launch Vehicle 
(GSLV MK III)
• GSLV Mk III is a three-stage heavy lift launch vehicle 

which has two solid strap-ons, a core liquid booster 
and a cryogenic upper stage.
• It is designed to carry 4000 kg classes of satellites into 

Geosynchronous Transfer Orbit (GTO) 
•  8000 kg classes to Low Earth Orbit (LEO), which is 

about twice the capability of GSLV Mk II.
• It is the designated launch vehicle for India’s 

upcoming  moon mission and the first human space 
flight scheduled for 2022



• GSLV Mk III is a three -stage heavy lift launch vehicle 
developed by ISRO. The vehicle has two solid strap -owns, 
a core liquid booster and a cryogenic upper stage.



Q).60 Consider the following statements: The Mangalyaan
launched by ISRO (2016)
1. is also called the Mars Orbiter Mission 
2. made India the second country to have a spacecraft orbit 

the Mars after USA 
3. made India the only country to be successful in making its 

spacecraft orbit the Mars in its very first attempt 
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
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The Mars Orbiter Mission (MOM) has various achievements 
to its credit after it was inserted into Mars orbit on September 
24, 2014. The details of significant achievements of MOM 
include 

• First Indian spacecraft to escape the Sphere Of Influence 
of Earth and orbit Sun. 
• First Mars mission in the world to succeed Mars Orbit 

Insertion in first attempt.
• India is the first Asian country and ISRO is the fourth 

space agency to send a satellite to Mars after the 
Soviet space program, NASA, and the European Space 
Agency. 





Q).61 The term 'Goldilocks Zone' is often seen in the news
in the context of (2015)
a) the limits of habitable zone above the surface of the Earth 
b) regions inside the Earth where shale gas is available 
c) search for the Earth-like planets in outer space 
d) search for meteorites containing precious metals



Q).61 The term 'Goldilocks Zone' is often seen in the news 
in the context of
a) the limits of habitable zone above the surface of the Earth 
b) regions inside the Earth where shale gas is available 
c) search for the Earth-like planets in outer space 
d) search for meteorites containing precious metals



• To be considered habitable, exoplanets must orbit within a 
distance of their stars in which liquid water can exist on the 
planet’s surface, receiving about as much sunlight as Earth. 

• Recently NASA’s Transiting Exoplanet Survey Satellite 
(TESS) mission, which was launched in 2018 has discovered its first 
Earth-size planet in its star’s habitable zone.

• TOI 700 d measures 20% larger than Earth. It orbits its star, TOI 700, 
once every 37 days.



Q).62 With reference to Agni-IV Missile, which of the
following statements is/are correct ? (2014)
1. It is surface-to surface missile. 
2. It is fueled by liquid propellant only. 
3. It can deliver one-tone nuclear warheads about 7500km 

away.
Select the correct answer using the code given below.
a) 1 only 
b) 2 and 3 only
c) 1 and 3 only 
d) 1, 2 and 3



Q).62 With reference to Agni-IV Missile, which of the 
following statements is/are correct ?
1. It is surface-to surface missile. 
2. It is fueled by liquid propellant only. 
3. It can deliver one-tone nuclear warheads about 7500km 

away.
Select the correct answer using the code given below.
a) 1 only 
b) 2 and 3 only
c) 1 and 3 only 
d) 1, 2 and 3



Missile Type Range

Agni I SRBM 700-1000 Km Single stage Solid
Nuclear

Agni II MRBM 2000-2500 Two stage solid 
fuel
Nuclear warhead

Agni III IRBM 2500-3500 Two solid stage
Nuclear

Agni IV IRBM 3500-4000 Two solid stage
Nuclear

Agni V ICBM >5000 Three stage



Mission Divyastra
• India test-fires Agni-V ballistic missile with multiple warhead technology 

under Mission Divyastra
• This ability to carry multiple warheads on a single missile, called MIRV or 

Multiple Independently Targetable Re-entry Vehicle
MIRV or Multiple Independently Targetable Re-entry Vehicle
•  It is a technology that originated five decades ago, but is in possession of only a 

handful of countries — the United States, Russia, China, United Kingdom and 
France. 

• Last year, Pakistan also claimed to have tested a MIRV-equipped missile
• Missiles equipped with MIRV technology can aim multiple targets that can be 

located hundreds of kilometres apart.
•  Agni-5, which can carry nuclear warheads and hit targets more than 5,000 km 

away, is aimed mainly at thwarting the challenge from China. 
• It uses a three-stage solid-fuelled engine.



The advantage of these warheads is that they are smart and intelligent and could be 
controlled to hit multiple specific targets, thus covering a larger area of influence. Thus, it 
is a force multiplier.



Q).63 An artificial satellite orbiting around the Earth does
not fall down. This is so because the attraction Of Earth
(2011)
a) does not exist at such distance
b) is neutralized by the attraction of the moon
c) provides the necessary speed for its steady motion
d) provides the necessary acceleration for its motion
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The motion of an orbiting satellite can be described by the same motion 
characteristics as any object in circular motion. The velocity of the satellite 
would be directed tangent to the circle at every point along its path. 
The acceleration of the satellite would be directed towards the center of 
the circle - towards the central body that it is orbiting. And this 
acceleration is caused by a net force that is directed inwards in the same 
direction as the acceleration.



Q).64 What is die difference between asteroids and comets?
(2011)
1. Asteroids are small rocky planetoids, while comets are 

formed of frozen gases held together by rocky and 
metallic material.

2. Asteroids are found mostly between the orbits of Jupiter 
and Mars, while comets are found mostly between Venus 
and Mercury.

3. Comets show a perceptible glowing tail, while asteroids 
do not.

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



KUIPER BELT
ØRegion of the Solar System that exists beyond the eight 

major planets.
ØIt is similar to the asteroid belt, in that it contains many 

small bodies, all remnants from the Solar System‘s 
formation.

ØBut unlike the Asteroid Belt, it is much larger –20 times 
as wide and 20 to 200 times as massive.



KUIPER BELT
What is the Kuiper Belt?
qThe inner edge begins at the orbit of Neptune, at about 

30 AU from the Sun. (1 AU, or astronomical unit, is the 
distance from Earth to the Sun.) 

qThe outer edge continues outward to nearly 1,000 AU, 
with some bodies on orbits that go even further beyond.



KUIPER BELT
What is the Kuiper Belt?
• There are bits of rock and ice, comets and dwarf planets in the Kuiper Belt. 
• Besides Pluto and a bunch of comets, other interesting Kuiper Belt Objects are Eris, 

Makemake and Haumea. 
• They are dwarf planets like Pluto.



KUIPER BELT
Cold & hot Classical objects
ØThere are two main groups of objects in the classical Kuiper Belt, 

referred to as "cold" and "hot." These terms don't refer to temperature -- 
instead, they describe the orbits of the objects, along with the amount 
of influence Neptune's gravity has had on them.

Cold Classical KBO
ØThe cold classical KBOs have orbits that never come very close to 

Neptune, and thus they remain "cool" and unperturbed by the giant 
planet's gravity.



KUIPER BELT
Hot classical KBOs
ØHave had interactions with Neptune in the past. 
ØThese interactions pumped energy into their orbits, which stretched them into an 

elliptical shape, and tilted them slightly out of the plane of the planets.



Oort cloud
• Unlike the orbits of the planets and the Kuiper Belt, which lie mostly in the same flat disk 

around the Sun, the Oort Cloud is believed to be a giant spherical shell surrounding the 
rest of the solar system.

•  It is like a big, thick-walled bubble made of icy pieces of space debris the sizes of 
mountains and sometimes larger. 

• The Oort Cloud might contain billions, or even trillions, of objects.
• Oort Cloud is the source of most of those comets.









Q).65 Satellites used for telecommunication relay are kept
in a geostationary orbit. A satellite is said to be in such an
orbit when: (2011)
1. The orbit is geosynchronous.
2. The orbit is circular,
3. The orbit lies in the plane of the Earth's equator.
4. The orbit is at an altitude of 22,236 km.
Select the correct answer using the codes given below:
a) 1, 2 and 3 only
b) 1, 3 and 4 only
c) 2 and 4 only
d) 1, 2, 3 and 4



Q).65 Satellites used for telecommunication relay are kept 
in a geostationary orbit. A satellite is said to be in such an 
orbit when: (2011)
1. The orbit is geosynchronous.
2. The orbit is circular,
3. The orbit lies in the plane of the Earth's equator.
4. The orbit is at an altitude of 22,236 km.
Select the correct answer using the codes given below:
a) 1, 2 and 3 only
b) 1, 3 and 4 only
c) 2 and 4 only
d) 1, 2, 3 and 4



Geostationary orbit
• A circular orbit above the Earth’s equator, 

following the direction of the Earth’s rotation
• Has an orbital period equal to the Earth’s 

rotational period  and thus appears motionless, 
at a fixed position in the sky, to ground 
observers.
• This does not mean that the satellite and the 

Earth are traveling at the same speed, but 
rather that the satellite is traveling fast enough 
so that its orbit matches the Earth’s rotation



Geostationary orbit

• A circular orbit above the Earth’s equator, 
following the direction of the Earth’s rotation
• Has an orbital period equal to the Earth’s 

rotational period  and thus appears motionless, 
at a fixed position in the sky, to ground 
observers.
• This does not mean that the satellite and the 
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Geostationary orbit
Features
• Circular orbit + in equatorial plane i.e. directly above the 

equator and thus inclination is zero 
• Geostationary orbit, therefore, is really just a special type 

of equatorial orbit 
• Angular velocity of the satellite is equal to angular 

velocity of earth 
• Period of revolution is equal to period of rotation of 

earth
• Nearly at an altitude of 36000 Km from earth surface 
• A subset of geosynchronous orbit 
• There is ONLY one geostationary orbit



Geostationary orbit

Significance
Footprint
• When a satellite is in geostationary orbit, its instruments are looking at a 

certain part of the Earth. That part of the Earth is called a footprint for ex. 
India 
• Suitable for communication satellites, or meteorological (weather) 

satellites
• Make repeated observations over a given area (constant view area)
• Satellite always in same position relative to earth - antennas do not need 

re-orientation



Geostationary orbit

Disadvantage
• Long path length, and hence losses when compared to LEO, or MEO. 
• Satellites more costly to install in GEO in view of greater altitude. 
• Long path length introduces delays. 
• Geostationary satellite orbits can only be above the equator and therefore 

polar regions cannot be covered fully. 



Geosynchronous orbit

• Has a period of revolution is equal to period of 
rotation of earth
• Synchronized with the Earth’s rotation, but the 

orbit is tilted with respect to the plane of the 
equator
• Synchronization of rotation and orbital period 

means that, for an observer on the surface of the 
Earth, an object in geosynchronous orbit 
returns to exactly the same position in the sky 
after a period of one sidereal day



Q)66 A layer in the Earth's atmosphere called Ionosphere
facilitates radio communication. Why? (2011)
1. The presence of ozone causes the reflection of radio waves 

to Earth.
2. Radio waves have a very long wavelength.
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
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Ionosphere contains charged particles due to which 
electromagnetic radio waves gets reflected and 
communication becomes possible. It is not due to ozone. 
Ozone is found mainly in Stratosphere and in traces in 
troposphere. It’s main function is absorption of  UV rays.



Q 67. If a major solar storm (solar flare) reaches the Earth, which of the
following are the possible effects on the Earth?(2022)

1. GPS and navigation systems could fail.
2. Tsunamis could occur at equatorial regions.
3. Power grids could be damaged.
4. Intense auroras could occur over much of the Earth.
5. Forest fires could take place over much of the planet.
6. Orbits of disturbed. the satellites could be disturbed.
7. Shortwave radio communication of the aircraft flying over polar regions 

could be interrupted.
Select the correct answer using the code given below:

(a) 1, 2, 4 and 5 only
(b) 2, 3, 5, 6 and 7 only
(c) 1, 3, 4, 6 and 7 only
(d)1, 2, 3, 4, 5, 6 and 7
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SpaceX satellites falling out of orbit after solar 
storm

Spacex’s newest fleet of satellites is tumbling out of orbit after being struck by a solar storm.
About
• Up to 40 of the 49 small satellites launched last week have either reentered the atmosphere and 

burned up, or are on the verge of doing so, the company said in an online update
• SpaceX still has close to 2,000 Starlink satellites orbiting Earth and providing internet service to 

remote corners of the world. They circle the globe more than 340 miles up (550 kilometers).
• The satellites hit by the solar storm were in a temporary position. SpaceX deliberately launches 

them into this unusually low orbit so that any duds can quickly reenter the atmosphere and pose 
no threat to other spacecraft.

• There is no danger from these newly falling satellites, either in orbit or on the ground, according 
to the company.

• Each satellite weighs less than 575 pounds (260 kilograms).



GEOMAGNETIC STORMS
• A geomagnetic storm is a major disturbance of Earth's magnetosphere that occurs 

when there is a very efficient exchange of energy from the solar wind into the 
space environment surrounding Earth. 

• These storms result from variations in the solar wind that produces major 
changes in the currents, plasmas, and fields in Earth’s magnetosphere. 



• The largest storms that result from these conditions are associated with 
solar coronal mass ejections (CMEs) where a billion tons or so of 
plasma from the sun, with its embedded magnetic field, arrives at 
Earth. 

• CMEs typically take several days to arrive at Earth, but have been 
observed, for some of the most intense storms, to arrive in as short as 
18 hours. 

• Another solar wind disturbance that creates conditions favorable to 
geomagnetic storms is a high-speed solar wind stream (HSS). 

• These regions are often related to geomagnetic storms that while less 
intense than CME storms, often can deposit more energy in Earth’s 
magnetosphere over a longer interval.



Effect on Earth
• Not all solar flares reach Earth, but solar flares/storms, solar energetic particles (SEPs), high-speed 

solar winds, and coronal mass ejections (CMEs) that come close can impact space weather in near-
Earth space and the upper atmosphere.

• Solar storms can hit operations of space-dependent services like global positioning systems (GPS), 
radio, and satellite communications. 

• Geomagnetic storms interfere with high-frequency radio communications and GPS navigation 
systems. Aircraft flights, power grids, and space exploration programmes are vulnerable.

• CMEs, with ejectiles loaded with matter travelling at millions of miles an hour, can potentially 
create disturbances in the magnetosphere, the protective shield surrounding the Earth. 

• Astronauts on spacewalks face health risks from possible exposure to solar radiation outside the 
Earth’s protective atmosphere.



Predicting solar storms
• Solar physicists and other scientists use computer models to predict 

solar storms and solar activities in general. 
• The February 1-2 phenomenon that knocked out Starlink’s satellites 

was predicted on January 29.
• Current models are capable of predicting a storm’s time of arrival and 

its speed. 
• But the storm’s structure or orientation still cannot be predicted.
• Certain orientations of the magnetic field can produce a more intense 

response from the magnetosphere, and trigger more intense magnetic 
storms.

• With the increasing global dependence on satellites for almost every 
activity, there is a need for better space weather forecasts and more 
effective ways to protect satellites.



Nanotech



Q).68 When reference to carbon nanotubes, consider the
following statements: (2020)
1. They can be used as carriers of drugs and antigens in the 

human body. 
2. They can be made into artificial blood capillaries for an 

injured part of human body. 
3. They can be used in biochemical sensors. 
4. Carbon nanotubes are biodegradable. 
Which of the statements given above are correct?
a) 1 and 2 only 
b) 2, 3 and 4 only 
c) 1, 3 and 4 only 
d) 1, 2, 3 and 4
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What are carbon nanotubes?
• are cylindrical molecules that consist of rolled-up sheets of 

single-layer carbon atoms (graphene)
• Carbon nanotubes (CNTs) are characterized by unique 

chemical and biological properties. CNTs have a large 
surface area that allows them to attach a wide range of 
biological substances. In addition, CNTs are able to 
penetrate through cell membranes, capillaries, and 
accumulated in cells and tissues.
• Carbon nanotubes were once considered to be resistant to 

chemical damage due to their rigid and perfect chemical 
structure, which rendered them immune to biodegradation. 
However, enzymes like peroxidase were found to play an 
important role in the process of biodegradation of carbon 
nanotubes. Hence option 4 is correct. 



Carbon nanotubes
Graphene (Strongest material)
• Single layer of carbon atoms.
• It is harder than diamond yet more elastic than rubber
• Tougher than steel yet lighter than aluminium. 
• Lowest resistivity substance known at room temperature.
• High thermal stability.
• High elasticity.
• High electrical conductivity.
• Electron mobility is high at room temperature.



Carbon nanotubes
What are carbon nanotubes?
• are cylindrical molecules that consist of rolled-up sheets of single-

layer carbon atoms (graphene)



Carbon nanotubes
Types
• They can be single-walled (SWCNT) 

with a diameter of less than 1 nanometer 
(nm) 

•  Multi-walled (MWCNT), consisting of 
several concentrically interlinked 
nanotubes, with diameters reaching 
more than 100 nm.



Carbon nanotubes
Properties
• Mechanical tensile strength can be 400 times that of steel;
• very light-weight
• Thermal conductivity is better than that of diamond;
• Highly chemically stable and resist virtually any chemical impact 

unless they are simultaneously exposed to high temperatures and 
oxygen - a property that makes them extremely resistant to 
corrosion;

• Hollow interior can be filled with various nanomaterials



Carbon nanotubes
Electrical properties
• The rolling-up direction  of the graphene layers determines the electrical properties of 

the nanotubes



Carbon nanotubes
Application
• CNTs are well-suited for virtually any application requiring high 

strength, durability, electrical conductivity, thermal conductivity 
and lightweight properties compared to conventional materials.

• Currently, CNTs are mainly used as additives to synthetics. 
• CNTs are commercially available as a powder, i.e. in a highly 

tangled-up and agglomerated form
• Carbon nanotubes can also be spun into fibers



Carbon nanotubes
• Sporting goods(bicycle frames, tennis rackets, hockey sticks, golf clubs 

and balls, skis, kayaks; sports arrows)
• Other-Textile, automotive etc



Carbon nanotubes
Biodegradable
• CNTs are extremely physically and chemically stable, and therefore 

may not be biodegradable. 
• However, novel approaches for degrading CNTs have been 

developed. 
• These methods, which use peroxidases, neutrophils, and 

macrophages  have yielded some encouraging results





Q)69 With reference to the use of nano technology in health
sector, which of the following statements is/are correct ?
(2015)
1. Targeted drug delivery is made possible by 

nanotechnology. 
2. Nanotechnology can largely contribute to gene therapy. 
Select the correct answer using the codes given below 
a) 1 only
b) 2 only 
c) Both 1 and 2 
d) Neither 1 nor 2
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Applications of nanotechnology in Health

• Quantum dots: nanosized semiconductors that can be used 
as biosensors to find disease 
• Nanocapsules are vesicular systems in which a drug is 

confined to a cavity surrounded by a polymer membrane
• Nanospheres are matrix systems in which the drug is 

physically and uniformly dispersed.
• Buckyballs-Buckyballs: spherical nanoparticles can carry 

more than one drug at a time. 
• Nanotech detectors for heart attack
• Nanocarriers for eye surgery, chemotherapy 
• NanoFlares are used for detection of cancer cells in the 

bloodstream



Q).70 Graphene is frequently in news recently. What is its
importance? (2012)
1. It is a two-dimensional material and has good electrical 

conductivity.
2. It is one of the thinnest but strongest materials tested so 

far.
3. It is entirely made of silicon and has high optical 

transparency.
4. It can be used as 'conducting electrodes' required for 

touch screens, LCDs and organic LEDs.
Which of the statements given above are correct?
a) 1 and 2 only
b) 3 and 4 only
c) 1, 2 and 4 only
d) 1, 2, 3 and 4
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Graphene (Strongest material)
• Single layer of carbon atoms.
• It is harder than diamond yet more elastic than rubber
• Tougher than steel yet lighter than aluminium. 
• Lowest resistivity substance known at room temperature.
• High thermal stability.
• High elasticity.
• High electrical conductivity.
• Electron mobility is high at room temperature.



Q 71. Consider the following statements: (2022)

1. Other than those made by humans, nanoparticles do not 
exist in nature.

2. Nanoparticles of some metallic oxides are used in the 
manufacture of some cosmetics.

3. Nanoparticles of some commercial products which enter 
the environment are unsafe for humans.

Which of the statements given above is/are correct?

A. 1 only

B. 3 only

C. 1 and 2

D. 2 and 3
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2. Nanoparticles of some metallic oxides are used in the 
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Nanoparticles exist in the natural world and are also 
created as a result of human activities.



Blockchain



Q).72 With reference to "Blockchain Technology" consider
the following statements: (2020)
1. It is a public ledger that everyone we inspect, but which 

no single user controls 
2. The structure and design of blockchain is such that all the 

data in it are about crypto currency only. 
3. Applications that depend on basic features of blockchain 

can be developed without anybody's permission. 
Which of the statements given above is/are correct? 
a) 1 only
b) 1 and 2 only 
c) 2 only
d) 1 and 3 only
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Blockchain technology is a structure that stores transactional 
records, also known as the block, of the public in several 
databases, known as the “chain,” in a network connected 
through peer -to -peer nodes. Typically, this storage is 
referred to as a ‘digital ledger.’ 
The words “block” stands for digital information and 
“chain” stands for public database. Specifically, they have 
three parts: Blocks store information about transactions like 
the date, time, and dollar amount of your most recent 
purchase from any online site that works on a blockchain 
principle. 



• Blocks store information that distinguishes them from 
other blocks. Even though the details of your new 
transaction would look nearly identical to your earlier 
purchase, we can still tell the blocks apart because of their 
unique codes. 
• Blockchains can be both permissioned and no 

permissioned (permissionless). Public blockchain, 
typically permissionless as well, is the type associated with 
Bitcoin (the application depends on the basic features), 
where access and validation are open to participants, 
achieving high degree of decentralization. 
• In private permissioned blockchain a trusted entity 

controls the validation and writing of data permissions. 



Blockchain Technology

Blockchain is a system of recording information in a way that 
makes it difficult or impossible to change, hack, or cheat the 
system



Why banning cryptocurrencies is bad





Public Blockchains
• Public blockchain are permissionless in nature, allow anyone to 

join, and are completely decentralized.  
• Public blockchains allow all nodes of the blockchain to have 

equal rights to access the blockchain, create new blocks of data, 
and validate blocks of data.

• To date, public blockchains are primarily used for exchanging 
and mining cryptocurrency eg-Bitcoin, Ethereum, and Litecoin

Permissionless vs. Permissioned Blockchains



Private (or Managed) Blockchains
• Private blockchains, which may also be referred to as managed 

blockchains, are permissioned blockchains controlled by a single 
organization. 

• In a private blockchain, the central authority determines who can 
be a node.  

• The central authority also does not necessarily grant each node 
with equal rights to perform functions.  

• Private blockchains are only partially decentralized because 
public access to these blockchains is restricted.  

• Some examples of private blockchains are the business-to-
business virtual currency exchange network Ripple and 
Hyperledger, an umbrella project of open-source blockchain 
applications.

Permissionless vs. Permissioned Blockchains





PUBLIC/PERMISSIONLESS PRIVATE/PERMISSIONED

• No permission required to participate • Permission required to participate

• Anyone can join, read, write and 
commit

• Only authorized participants can 
write and commit

• All are allowed to participate in 
consensus and anonymous resilient

• Authorized nodes only can participate 
in consensus 

• Truly decentralized because of 
participation of unknown actors

• Partially decentralized because of 
participation of known actors

• Highly secure due to more 
participants

• Also secure depending on the size of 
the network

• Finality of transaction could take 
longer time due to more number of 
participants in the network compared 
to private network

• Finality of transactions could be 
better in this model due to less 
number of participants compared to 
public networks



Q 73. With Reference of Non-Fungible  Tokens (NFTs) , 
consider the following statements?
1. They enable to digital representation of Physical Assets.
2. They are Unique Cryptographic Tokens they exist in a 

blockchain.
3. They can be traded  or exchanged  at equavialency  and 

therefore can used  as a medium  of commercial  
transactions.

Which of the  statements  given above is/are correct?
a) 1 and 2 Only
b) 2 and 3 Only
c) 1 and 3 Only
d) 1, 2 and 3
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Non fungible tokens (NFTs)

• Anything that can be converted into a digital form can be an NFT.
• Everything from your drawings, photos, videos, GIF, music, in-game items, 

selfies, and even a tweet can be turned into an NFT, which can then be 
traded online using cryptocurrency.

• But what makes NFTs unique from other digital forms is that it is backed by 
Blockchain technology. 

• For the uninitiated, Blockchain is a distributed ledger where all transactions 
are recorded. 

• It is like your bank passbook, except all your transactions are transparent 
and can be seen by anyone and cannot be changed or modified once 
recorded.



Non fungible tokens (NFTs)

How do NFTs work?
• NFT works on blockchain as it gives users complete ownership of a digital 

asset. 
• For instance, if you’re a sketch artist, and if you convert your digital asset 

to an NFT, what you get is proof of ownership, powered by Blockchain.



Non fungible tokens (NFTs)

How is an NFT different from cryptocurrency?
• NFTs and cryptocurrencies are very different from each other. While both 

are built on Blockchain, that is where the similarity ends.
• Cryptocurrency is a currency and is fungible, meaning that it is 

interchangeable. For instance, if you hold one crypto token, say one 
Ethereum, the next Ethereum that you hold will also be of the same value. 

• But NFTs are non-fungible, that means the value of one NFT is not equal 
to another. Every art is different from other, making it non fungible, and 
unique.



IT



Q).74 With reference to communications technologies, what
is/are the difference/differences between LTE (Long-Term
Evolution) and VoLTE (Voice over Long-Term Evolution)?
(2019)
1. LTE is commonly marketed as 3G and VoLTE is 

commonly marketed as advanced 3G. 
2. LTE is data-only technology and VoLTE is voice-only 

technology. 
Select the correct answer using the code given below
a) 1 only
b) 2 only 
c) Both 1 and 2
d) Neither 1 nor 2



Q).74 With reference to communications technologies, what 
is/are the difference/differences between LTE (Long-Term 
Evolution) and VoLTE (Voice over Long-Term Evolution)? 
1. LTE is commonly marketed as 3G and VoLTE is 

commonly marketed as advanced 3G. 
2. LTE is data-only technology and VoLTE is voice-only 

technology. 
Select the correct answer using the code given below
a) 1 only
b) 2 only 
c) Both 1 and 2
d) Neither 1 nor 2



• LTE is commonly marketed as 4G LTE. 
• Under LTE, the infrastructure of telecom players only 

allows transmission of data while voice calls are routed to 
their older 2G or 3G networks. This is why, under LTE, you 
cannot access your 4G data services while on a call. This 
leads to problems such as slow internet speeds and poor 
voice clarity. 
• VoLTE is a technology update to the LTE protocol used by 

mobile phone networks.
• VoLTE allows voice calls to be ‘packaged’ and carried 

through LTE networks. This would mean 4G data 
accessibility even during calls. Hence, statement 2 is not 
correct. 



INTERNET
• Evolution of Telecommunication
• Frequency Division Multiple Access (FDMA)-1G
• Time Division Multiple Access (TDMA)-2G
• Code Division Multiple Access (CDMA)-2.5 G
• WCDMA -3G
qLTE
q4G
q5G











INTERNET
• 5G has the potential to be 100 times faster than 4G, with a top theoretical 

speed around 20 Gbps and current, real-world speeds from 50 Mbps to 3 
Gbps. 

Latency 
• is a measure of the time it takes a packet of information to travel between 

two points. 
• Latency in 4G networks is currently about 50 milliseconds, while 5G 

networks are expected to shrink that to an impressive 1 ms. 



INTERNET
• 5G - more bandwidth, or capacity, than 4G as well. In 

part, this is because 5G will make much more efficient 
use of available spectrum. 
• 4G uses a narrow slice of the available spectrum from 600 

MHz to 2.5 GHz, but 5G is divided into three different 
bands. 
• Each band has its own frequency range and speed, and 

will have different applications and use cases for 
consumers, businesses, and industries. That means there's 
a substantially higher capacity on 5G. 



INTERNET
• 5G also increases energy efficiency and offers more 

stable network connections.
• 5G will have a wider area in the frequency spectrum 

(range of frequencies) that will ensure no network 
congestion.
• In addition, it will also ensure connectivity to a full 

circle i.e. everything is connected to every other thing.



Low band 
spectrum

• Great promise in terms of coverage and speed of 
internet

• Maximum speed is limited to 100 Mbps
• Main use- commercial cell phones

Mid-band 
spectrum

• Higher speeds compared to the low band
• Limitations in terms of coverage area and 

penetration of signals
• Use-industries and specialized factory units for 

building captive networks
High-band 
spectrum

• Highest speed of all the three bands
• Extremely limited coverage and signal 

penetration strength.
• Use-IoT





INTERNET
• Millimeter wave spectrum is the band of spectrum between 30 GHz and 

300 GHz. 
• Wedged between microwave and infrared waves, this spectrum can be 

used for high-speed wireless communications 



INTERNET
Millimeter wave spectrum
qThe 5G networks will operate in the millimeter wave spectrum (30-300 

GHz) which have the advantage of sending large amounts of data at very 
high speeds because the frequency is so high, it experiences little 
interference from surrounding signals.





Q).75 When the alarm of your smartphone rings in the
morning, you wake up and tap it to stop the alarm which
causes your geyser to be switched on automatically. The
smart mirror in your bathroom shows the day's weather and
also indicates the level of water in your overhead tank.
After you take some groceries from your refrigerator for
making breakfast, it recognizes the shortage of stock in it
and places an order for the supply of fresh grocery items.
When you step out of your house and lock the door, all
lights, fans, geysers and AC machines get switched off
automatically. On your way to office, your car warns you
about traffic congestion ahead and suggests an alternative
route, and if you are late for a meeting, it sends a message
to your office accordingly.(2018)



In the context of emerging communication technologies, 
which one of the following terms best applies to the above 
scenario? 
a) Border Gateway Protocol 
b) Internet of Things
c) Internet Protocol 
d) Virtual Private Network 
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Internet Of Things
• It refers to billions of physical devices around the world 

that are now connected to the internet, collecting and 
sharing data. This can be anything from cellphones, coffee 
makers, washing machines, headphones, lamps, wearable 
devices and almost anything else you can think of.



Electronics



Q).76 Organic Light Emitting Diodes (OLEDs) are used to
create digital display in many devices. What are the
advantages of OLED displays over Liquid Crystal displays?
(2017) 
1. OLED displays can be fabricated on flexible plastic 

substrates. 
2. Roll-up displays embedded in clothing can be made using 

OLEDs
3. Transparent displays are possible using OLEDs.
Select the correct answer using the code given below: 
a) 1 and 3 only 
b) 2 only 
c) 1, 2 and 3 
d) None of the above statements is correct
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• All the three statements are correct with regard to OLED 
and they are the disadvantages of LCDs. 
• Flexible Organic Light Emitting Diodes (FOLED) fabricated 

on flexible plastic substates can be bent or rolled while 
operating. The manufacturing process of OLEDs is different 
to those of LCD technology. 
• OLEDs can be printed onto almost any substrate with 

inkjet printer technology. That is why new applications like 
displays embedded in clothes or roll-up displays are 
possible. 
• LCD technology engages a backlight, whereas OLED has 

no backlighting function. Hence it can be used for making 
transparent displays.





Nuclear Tech



Q).77 India is an important member of the 'International
Thermonuclear Experimental Reactor'. If this experiment
succeeds, what is the immediate advantage for India? (2016)
a) It can use thorium in place of uranium for power 

generation 
b) It attain a global role in satellite-navigation 
c) It can drastically improve the efficiency of its fission 

reactors in power generation 
d) It can build fusion reactors for power generation
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• ITER (International Thermonuclear Experimental Reactor) 
is an international nuclear fusion research and engineering 
megaproject, which will be the world's largest magnetic 
confinement plasma physics experiment.





• China’s Experimental Advanced Superconducting Tokamak 
(EAST), which mimics the energy generation process of the sun, 
set a new record after it ran at 216 million degrees Fahrenheit 
(120 million degrees Celsius) for 101 seconds, according to state 
media. For another 20 seconds, the “artificial sun” also achieved 
a peak temperature of 288 million degrees Fahrenheit (160 
million degrees Celsius), which is over ten times hotter than the 
sun.

• In 2020, South Korea’s KSTAR reactor set a new record by 
maintaining a plasma temperature of over 100 million degrees 
Celsius for 20 seconds



What is China’s ‘artificial sun’ EAST?
• The Experimental Advanced Superconducting Tokamak (EAST) 

reactor is an advanced nuclear fusion experimental research 
device located at the Institute of Plasma Physics of the Chinese 
Academy of Sciences (ASIPP) in Hefei, China. The purpose of the 
artificial sun is to replicate the process of nuclear fusion, which is 
the same reaction that powers the sun.

• The EAST project is part of the International Thermonuclear 
Experimental Reactor (ITER) facility, which will become the 
world’s largest nuclear fusion reactor when it becomes operational 
in 2035. The project includes the contributions of several countries, 
including India, South Korea, Japan, Russia and the United 
States.



How does the ‘artificial sun’ EAST work?
• The EAST Tokamak device is designed to replicate the nuclear fusion 

process carried out by the sun and stars. 
• Nuclear fusion is a process through which high levels of energy are 

produced without generating large quantities of waste. Previously, 
energy was produced through nuclear fission — a process in which the 
nucleus of a heavy atom was split into two or more nuclei of lighter 
atoms.

• While fission is an easier process to carry out, it generates far more 
nuclear waste. 

• Unlike fission, fusion also does not emit greenhouse gases and is 
considered a safer process with lower risk of accidents. Once mastered, 
nuclear fusion could potentially provide unlimited clean energy and very 
low costs.



How does the ‘artificial sun’ EAST work?
The EAST Tokamak device is designed to replicate the nuclear fusion process carried out by 
the sun and stars. Nuclear fusion is a process through which high levels of energy are 
produced without generating large quantities of waste. Previously, energy was produced 
through nuclear fission — a process in which the nucleus of a heavy atom was split into two 
or more nuclei of lighter atoms.
While fission is an easier process to carry out, it generates far more nuclear waste. Unlike 
fission, fusion also does not emit greenhouse gases and is considered a safer process with 
lower risk of accidents. Once mastered, nuclear fusion could potentially provide unlimited 
clean energy and very low costs.
For nuclear fusion to occur, tremendous heat and pressure are applied on hydrogen atoms so 
that they fuse together. The nuclei of deuterium and tritium — both found in hydrogen — 
are made to fuse together to create a helium nucleus, a neutron along with a whole lot of 
energy.
Fuel is heated to temperatures of over 150 million degrees C so that it forms a hot plasma 
“soup” of subatomic particles. With the help of a strong magnetic field, the plasma is kept 
away from the walls of the reactor to ensure it does not cool down and lose its potential to 
generate large amounts of energy. The plasma is confined for long durations for fusion to 
take place.









Fissile Material –
• Uranium-233, Uranium-235, Plutonium-239, 

Plutonium-241, etc. 
Fertile Material- 
• Thorium 232, Uranium 238



Q)78 The function of heavy water in a nuclear reactor is to
a) Slow down the speed of neutrons
b) Increase the speed of neutrons
c) Cool down the reactor
d) Stop the nuclear reaction
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Renewable Energy



Q).79 With reference to 'fuel cells' in which hydrogen-rich
fuel and oxygen are used to generate electricity, consider
the following statements: (2015)
1. If pure hydrogen is used as a fuel, the fuel cell emits heat 

and water as by-products.
2. Fuel cells can be used for powering buildings and not for 

small devices like laptop computers. 
3. Fuel cells produce electricity in the form of Alternating 

Current (AC). 
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
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• Fuel cells produce direct current and smaller versions are 
being patented regularly. 
• Fuel cells produce electricity in the form of Direct current
• Fuel cells and batteries convert chemical energy into 

electrical energy 



Q).80 With reference to technology for solar power
production, consider the following statements : (2014)
1. 'Photovoltaics' is a technology that generates electricity by 

direct conversion of light into electricity, while 'Solar 
Thermal' is a technology that utilizes the Sun's rays to 
generate heat which is further used in electricity 
generation process.

2. Photovoltaics-generates Alternating Current (AC), while 
Solar Thermal generates Direct Current (DC). 

3. India has manufacturing base for Solar Thermal 
technology, but not for photovoltaics. 

Which of the statements given above is/are correct ? 
a) 1 only 
b) 2 and 3 only 
c) 1, 2 and 3 
d) None 
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• Photovoltaic technique produces Direct Current (DC) and 
India has a manufacturing base for photovoltaics



Q).81 Microbial fuel cells are considered a source of
sustainable energy. Why? (2011)
1. They use living organisms as catalysts to generate 

electricity from certain substrates.
2. They use a variety of inorganic materials as substrates.
3. They can be installed in waste water, treatment plants to 

cleanse water and produce electricity.
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
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• Microbial fuel cell is bio-electrochemical system that drives a current by 
using bacteria and taking away bacterial interactions from the nature.

• These devices consist of anode and cathode compartments separated by 
cation specific membrane which converts chemical energy into 
electrical energy through catalytic reaction of microorganisms 

• The substrates used in such cells are organic in natures such as glucose, 
acetate, arabitol, carboxymethyl cellulose, corn stover biomass etc





Basic Science



Q).82 In a pressure cooker, the temperature at which the
food is cooked depends mainly upon which of the
following? (2021)
1. Area of the hole in the lid 
2. Temperature of the flame 
3. Weight of the lid 
Select the correct answer using the code given below
a) 1 and 2 only 
b) 2 and 3 only 
c) 1 and 3 only 
d) 1, 2 and 3
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• Inside a pressure cooker the boiling point is increased by 
increasing the pressure. Hence cooking is faster. 
• Therefore the temperature at which food is cooked is 

affected by the pressure and not temperature of the flame.
• This can also be understood by understanding why cooking 

is difficult on hills. At high altitudes, atmospheric pressure 
is lower, reducing the boiling point of water as compared 
to that at sea level.



Q).83 Consider the following: (2021)
1. Bacteria 
2. Fungi 
3. Virus 
Which of the above can be cultured in artificial/synthetic 
medium? 
a) 1 and 2 only 
b) 2 and 3 only 
c) 1 and 3 only 
d) 1, 2 and 3
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• Microbes like bacteria and many fungi can be grown on 
nutritive media to form colonies that can be seen with the 
naked eyes. Such cultures are useful in studies on micro -
organisms. 
• Unlike bacteria, many of which can be grown on an 

artificial nutrient medium, viruses require a living host cell 
for replication. Infected host cells (eukaryotic or 
prokaryotic) can be cultured and grown, and then the 
growth medium can be harvested as a source of virus.



Q).84 Water can dissolve more substances than any other
liquid because (2021)
a) it is dipolar in nature 
b) it is a good conductor of heat 
c) it has high value of specific heat 
d) it is an oxide of hydrogen 
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• Water is called the universal solvent since it is capable of 
dissolving a variety of different substances more than any 
other liquid. 
• Water can dissolve more substances than any other 

compound because of its polar nature. 
• The water molecules because of their composition – 

hydrogen with a positive charge on one side and oxygen 
with a negative charge on another, are able to attract other 
molecules easily



Q).85 Consider the following pairs : (2014)
        Vitamin : Deficiency disease 
1. Vitamin C : Scurvy 
2. Vitamin D : Rickets 
3. Vitamin E : Night blindness 
Which of the pairs given above is/are correctly matched ? 
a) 1 and 2 only 
b) 3 only 
c) 1, 2 and 3 
d) None 
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Vitamin Deficiency Disease Source

A (Retinol) Night blindness, Xeropthalmia Green leafy vegetables, ripe yellow fruits, guava, milk, liver, nuts, 
tomatoes, oranges, carrots, broccoli, watermelon etc.

B1 (Thiamine) Beriberi (Affect heart and 
circulatory system)

Fresh fruits, potatoes, sweet potatoes, peas, corn, cashew nuts, 
wheat, milk, black beans, dates etc.

B2 (Riboflavin) Slow growth, sore eyes , Cracking 
of tongue

Banana, dates, mushrooms, grapes, mangoes, peas, pumpkin, 
Green vegetable etc.

B3 (Niacin) Pellagra (Affect affects skin, 
cognitive function)

Meat, Tomato, fish, eggs, milk products, cereals, mushroom, guava 
etc.

B5 (pantothenic acid) Impaired muscle coordination, 
fatigue

Broccoli , whole-grain cereals, mushrooms, Nuts etc

B6 (pyridoxine) Anaemia, skin disease Beef liver, Tuna, chickpeas, cereals etc

B7 (Biotin) hair loss, or alopecia whole eggs, Meat , Yeast

B11 (Folic acid) Anaemia Green varieties, whole grain products, bread, meat and dairy

B12(Cynocobalamin) Anemia meat, fish, and dairy products



Vitamin Deficiency Disease Source

C (Ascorbic acid) Scurvy, Gum bleeding Red pepper, orange, lemon, tomato, Kiwi fruit

D (Calciferol) Rickets and Osteomalacia Fish, egg, liver, beef, cod, chicken breast etc.

E (Tocoferol) Haemolysis , sterility Potatoes, pumpkin, guava, mango, milk, nuts, seeds 
etc.

K (Phylloquinone) Haemorrhage Tomatoes, broccoli, chestnuts, cashew nuts, beef, 
lamb, mangoes, grapes etc



Q).86 Which one of the following is the process involved in 
photosynthesis? 
a) Potential energy is released to form free energy. 
b) Free energy is converted into potential energy and stored.
c) Food is oxidized to release carbon dioxide and water.
d) Oxygen is taken, and carbon dioxide and water vapour 

are given out.
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In photosynthesis food is oxidized to form energy , oxygen and water. 
Thus the free energy is converted into potential energy and stored
In photosynthesis food is oxidized to form energy , oxygen and water. 
Thus the free energy is converted into potential energy



Q).87 Which of the following statements is/are correct
regarding vegetative propagation of plants ? (2014)
1. Vegetative propagation produces clonal population. 
2. Vegetative propagation helps in eliminating the virus. 
3. Vegetative propagation can be practiced most of the year.
Select the correct answer using the code given below
a) 1 only
b) 2 and 3 only 
c) 1 and 3 only 
d) 1, 2 and 3 
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• It is a form of asexual reproduction seen in plants. This process 
involves only a single plant and the offspring that arises is 
identical, both genetically and morphologically, to the parent 
plant.

• Second option is wrong because if the parent plant has a virus, 
then it will not be eliminated but further propagated.

Disadvantages
• Vegetative propagated plants are short lived, small compared 

to seed propagated plants

• No new varieties can be produced
• Skilled persons are required and often expensive compared to 

seed propagation
• More susceptible to diseases as the entire plant may get 

affected as there is no genetic variation



Q).88 Consider the following techniques/phenomena :
(2014)
1. Budding and grafting in fruit plants 
2. Cytoplasmic male sterility 
3. Gene silencing 
Which of the above is/are used to create transgenic crops ? 
a) 1 only 
b) 2 and 3 only
c) 1 and 3 only 
d) None
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• All three methods are related to transgenic crops directly or 
indirectly. 
• As Cytoplasmic male sterility and Gene silencing are new 

technologies specifically developed for this purpose so 
option B looks more appropriate.



Q).89 Fruits stored in a cold chamber exhibit longer storage
life because (2013)
a) exposure to sunlight is prevented 
b) concentration of carbon dioxide in the environment in 

increased 
c) rate of respiration in decreased 
d) there is an increase in humidity



Q).89 Fruits stored in a cold chamber exhibit longer storage 
life because 
a) exposure to sunlight is prevented 
b) concentration of carbon dioxide in the environment in 
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c) rate of respiration in decreased 
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Why We Refrigerate Fruits and Vegetables ?
1. Cold temperatures interfere with the growth of 

microorganisms 
2. The moisture-control available in many refrigerators also 

helps slow the deterioration of foods
3. It slows down the food's own natural processes that lead 

to ripening and eventual decay.



Q).90 Ball bearings are used in bicycles, cars, etc., because
(2013)
a) the actual area of contact between the wheel and axle is 

increased 
b) the effective area of contact between the wheel and axle is 

increased 
c) the effective area of contact between the wheel and axle is 

reduced 
d) None of the above statements is correct
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(2013)
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• The roundness of the bearings creates less contact between 
the bearing that is trying to move objects and the object 
being moved. A reduction in contact area means less 
friction



Q).91 Rainbow is produced when sunlight falls on drops of
rain. Which of the following physical phenomena are
responsible for this? (2013)
1. Dispersion 
2. Refraction 
3. Internal reflection 
Select the correct answer using the codes given below: 
a) 1 and 2 only 
b) 2 and 3 only 
c) 1 and 3 only
d) 1, 2 and 3 
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• Each individual droplet of water acts as a tiny prism that 
both disperses the light and reflects it back to our eye. 
• Since water is more dense than air, light is refracted as it 

enters the drop. 
• Some of the light will reflect off the back of the drop if the 

angle is larger than the critical angle (48° for water)



Light
Scattering of light
• When sunlight enters the atmosphere of the earth, the atoms and 

molecules of different gasses present in the air absorb the light. 
Then these atoms re-emit light in all directions. This process is 
known as Scattering of light.

• The intensity of scattered light is inversely proportional with the 
fourth power of the wavelength of the incident light when the 
particle (Scatterer) is of smaller diameter than the wavelength of 
light



Light

Application
Blue colour of the sky:
• When sunlight enters the atmosphere then it gets scattered. The 

wavelength of red light is the greatest and thus is scattered least. Violet 
rays are scattered the most followed by blue, green, yellow, orange 
respectively. Our eye is more sensitive to the blue light thus we see the 
sky as blue



Light
Red sky and sun on the time of Sunset or Sunrise:
• At the time of sunrise or sunset, the position of the 

sun is very far away from the earth. The sunlight 
travels a longer distance through the atmosphere. 
Scattering blue light is more than red light. As a 
result, more red lights reach our eye than the blue 
light. Hence sunrise and sunset appear reddish.



Light

White colour of clouds
• The clouds are nearer to the earth’s surface and they contain dust 

particles and water molecules of a size bigger than the 
wavelength of visible light. These particles scatter all colours of 
incident white light from sun to the same extent and hence when 
the scattered light reaches our eyes, the clouds are seen white.



Light
Total Internal Reflection
• It is the phenomenon which occurs when the light rays travel 

from a more optically denser medium to a less optically 
denser medium.

Conditions
• The light ray moves from a more dense medium to a less 

dense medium.
• The angle of incidence must be greater than the critical angle.



Light
Applications
Diamond
• When the incident ray falls on every face of the diamond 

such that the angle formed, the ray is greater than the critical 
angle. 

• The critical value of the diamond is 24.4°. 
• This condition is responsible for the total internal reflection in 

a diamond which makes it shine.



Light
Applications
Mirage
• It is an optical illusion that is responsible for the 

appearance of the water layer at short distances in a 
desert or on the road. Mirage is an example of total 
internal reflection which occurs due to atmospheric 
refraction.



Light
Applications

Optical fibre

• When the incident ray falls on the cladding, it suffers total 
internal reflection as the angle formed by the ray is greater 
than the critical angle.

• Optical fibers have revolutionised the speed with which 
signals are transferred, not only across cities but across 
countries and continents making telecommunication one of 
the fastest modes of information transfer. Optical fibers are 
also used in endoscopy.



Light
Dispersion of Light
• When white light is passed through a glass prism it 

splits into its spectrum of colours (in order violet, 
indigo, blue, green, yellow, orange and red) and 
this process of white light splitting into its 
constituent colours is termed as dispersion.



Q).92 Many transplanted seedlings do not grow because
(2013) 
a) the new soil does not contain favorable minerals 
b) most of the root hairs grip the new soil too hard 
c) most of the root hairs are lost during transplantation 
d) leaves get damaged during transplantation 
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• Newly transplanted trees or shrubs experience some degree 
of transplant shock. This is simply the plant reacting to 
having been moved. 
• It is generally caused by damage to the roots of the plant 

during the transplant. While the thickest roots are nearest to 
the root ball, the most important roots, those that actually 
"do the work", are located the farthest away from the plant.
• These tiny roots are covered by even tinier hairs which 

absorb most of the water that is eventually carried to the top-
growth of the plant. 
• During a transplant, these fine roots are usually destroyed 

either by being cut to keep the root ball size down, by 
drying out (some accounts say it only takes 3-4 minutes of 
exposure to air for these to die), or simply by being jarred 
and jostled around in the move. 
• As a result of the loss of these feeder roots, the plant is not 

able to draw the amount of moisture it requires to thrive and 
grow. The resulting imbalance between the moisture 
demands of the top growth and the reduced ability of the 
roots to meet those demands manifests as transplant shock.



Q).93 Which of the following statements is/are correct?
(2013)
1. Viruses lack enzymes necessary for the generation of 

energy 
2. Viruses can be cultured in any synthetic medium. 
3. Viruses are transmitted from one organism to another by 

biological vectors only
Select the correct answer using the codes given below
a) 1 only 
b) 2 and 3 only 
c) 1 and 3 only 
d) 1, 2 and 3 
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• Viruses do not have the chemical machinery needed to 
survive on their own. 
• Viruses seek out host cells in which they can multiply. 

Viruses can't be grown on synthetic media (e.g. agar [a type 
of gelatin]) but they can be grown on cultures of bacteria.
• Bacteria reproduce and live like any other living organism 

would, it takes in nutrients and reproduces using binary 
fission (like mitosis).Viruses on the other hand are like little 
aliens. They really aren't "living" since they don't absorb 
nutrients or produce waste. Rather they hook onto another 
cell (e.g. a bacterium) and inject the cell with its own viral 
genetic code. This code then causes the cell to produce the 
multiple copies of the virus, essentially doing the 
reproduction for the virus at the cost of its own resources. 
The virus can't reproduce itself without another cell to 
"build" its copies. Therefore we can't grow a virus on a 
synthetic media



• Viruses enter the body from the environment or other 
individuals from soil to water to air via nose, mouth, or any 
breaks in the skin and seek a cell to infect.



Q).94 Consider the following statements : If there were no 
phenomenon of capillarity
1. it would be difficult to use a kerosene lamp
2. one would not be able to use a straw to consume a soft 

drink
3. the blotting paper would fail to function
4. the big trees that we see around would not have grown on 

the Earth
Which of the statements given above are correct
a) 1,2 and 3 only
b) 1,3 and 4 only
c) 2 and 4 only
d) All of the above
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Capillary action means either of two things:
1.When liquid moves through thin tubes.
2.When liquid moves through something that is full of little holes (like 
a sponge).
3.Capillary action is the ability of a liquid to flow in narrow spaces without 
the assistance of, and in opposition to, external forces such as gravity
Examples of capillarity in Daily life :
1. As pen nib is split at the tip to provide the narrow capillary and the 
ink is drawn upto the point continuously.
2. In oil lamps, the oil is drawn up through the capillary of the wick.
3. Water and minerals rise in the plants through the fine capillaries.
5. Blotting paper absorbs ink through the pores.



Q).95 Consider the following :
1. Photosynthesis
2. Respiration
3. Decay of organic matter
4. Volcanic action
Which of the above add carbon dioxide to the carbon cycle 
on Earth?
a) 1 and 4 only
b) 2 and 3 only
c) 2, 3 and 4 only
d) 1, 2, 3 and 4
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Q).96 The surface of a lake is frozen in severe winter, but
the water at its bottom is still liquid. What is the reason?
(2011)
a) Ice is a bad conductor of heat
b) Since the surface of the lake is at the same temperature as 

the air, no heat is lost
c) The density of water is maximum at 4°C
d) None of the statements (a), (b) and (c) given above is 

correct
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When temperature starts reducing in winter, lakewater 
cools upto 4 degree centigrade by convection
as density increase with reduction in temp. 
On further cooling, due to abnormal expansion of 
water, density reduces and cold water remains at top. 
Then top layer freezes. Ice being bad conductor of heat, 
lake water below ice remains at 4 degrees.



Q).97 Regular intake of fresh fruits and vegetables is 
recommended in the die since they are a good source of 
antioxidants. How do antioxidants help a person maintain 
health and promote longevity?
a) They activate the enzyme necessary for vitamin synthesis 

in the body and help prevent vitamin deficiency
b) They prevent excessive oxidation of carbohydrates, fats 

and protein in the body and help avoid unnecessary 
wastage of energy

c) They neutralize the free radical produced in the body 
during metabolism

d) They activate certain genes in the cells of the body and 
help delay the ageing process
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Antioxidants are substances that can prevent or slow damage to cells caused by free 
radicals, unstable molecules that the body produces as a reaction to 
environmental and other pressures.
• They are sometimes called “free-radical scavengers.”
• The sources of antioxidants can be natural or artificial. Certain plant-based foods 

are thought to be rich in antioxidants. Plant-based antioxidants are a kind of 
phytonutrient, or plant-based nutrient.

• The body also producesTrusted Source some antioxidants, known as endogenous 
antioxidants. Antioxidants that come from outside the body are called 
exogenous.

• Free radicals are waste substances produced by cells Trusted Source as the body 
processes food and reacts to the environment. If the body cannot process and 
remove free radicals efficiently, oxidative stress can result. This can harm cells 
and body function. Free radicals are also known as reactive oxygen species 
(ROS).

• Factors that increase the production of free radicals in the body can be internal, 
such as inflammation, or external, for example, pollution, UV exposure, and 
cigarette smoke.



Q).98 A married couple adopted a male child, A few years 
later; twin boys were born to them. The blood group of the 
couple is AB positive and O negative. The blood group of 
the three sons is A positive, B positive, and O positive. The 
blood group of the adopted son is
a) O positive
b) A positive
c) B positive
d) Cannot be determined on the basis of the given data
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Q).99 When the bark of a tree is removed in a circular
fashion all around near its base, it gradually dries up and
dies because (2011)
a) Water from soil cannot rise to aerial parts
b) Roots are starved of energy
c) Tree is infected by soil microbes
d) Roots do not receive oxygen for respiration
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The inner layer of bark, called the phloem, transports 
sugars made by photosynthesis in the leaves back down to 
feed the branches, trunk and roots.



Q 100 In the context of which one of the following are the 
terms ‘pyrolysis and plasma gasification’ mentioned? (2019)

a)  Extraction of rare earth elements 
b) Natural gas extraction technologies 
c) Hydrogen fuel-based automobiles 
d) Waste-to-energy technologies
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Like incineration, pyrolysis, gasifi cation and plasma 
technologies are thermal processes that use high temperatures 
to break down waste. The main difference is that they use less 
oxygen than traditional mass-burn incineration. Thus these 
belong to waste to energy technologies.



Q. Wolbachia method' is sometimes talked about with 
Teierence to which one of the following?(2023)

a) Controlling the viral diseases spread by mosquitoes
b) Converting crop residues into packing material
c) Producing biodegradable plastics
d) Producing biochar from thermochemical conversion of biomass   
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Q. Consider the following statements(2023)

1. Carbon fibres are used in the Manufacture of components used in 
automobiles and air crafts.

2. Carbon fibres once used cannot be recycled.
Which of the statements given above 1s/are correct? 
a) 1 only
b) 2 only 
c) Both 1 and 2
d) Neither 1 nor 2
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Q. Consider the following pairs:(2023)
Objects in space                         Description
1. Cepheids            :       Giant clouds of dust and gas in space
2. Nebulae              :       Stars which brighten dim periodically
3. Pulsars                :       Neutron stars that are formed when        
                                         massive stars run out of fuel and
                                   collapse
 How many of the above pairs are correctly matched?
a) Only one
b) Only two
c) All three
d) None
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Q.Which one of the following countries has its own Satellite Navigation 
System?(2023)

a) Australia
b) Canada
c) Israel
d) Japan
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Global Navigation Satellite System (GNSS) 
• GPS (US)
• GLONASS (Russia)
• Galileo (EU)
• BeiDou (China)

Regional systems 
• QZSS (Japan) 
• IRNSS or NavIC (India)



Q. Consider the following statements:(2023)

1. Ballistic missiles are jet-propelled at subsonic speeds throughout 
their flights, while cruise missiles are rocket-powered only in the 
initial phase of flight.

2. Agni V is a medium-range supersonic cruise missile, while BrahMos 
is a intercontinental ballistic missile. 

Which of the statements given above is/are correct?
a) 1 only
b) 2 only
c) Both I and 2
d) Neither I nor 2
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Q. Consider the following statements:(2023) 

Statement-I:
India, having uranium deposits, depends on coal for most of its 
electricity production.
Statement-II:
Uranium, enriched to the extent of at least 60%, is required for the 
production of electricity.



Which one of the following is correct in respect of the 
above statement?

a) Both Statement-I and Statement-II are correct and Statement-II is the 
correct explanation 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
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Q. Aerial metagenomics best refers to which one of the 
following situations?(2023)

a) Collecting DNA samples from air in a habitat at one go
b) Understanding the genetic makeup of avian species of a habitat
c) Using air-borne_ devices to collect blood samples from moving animals
d) Sending drones to inaccessible areas to collect plant and animal samples 

from land surfaces and water bodies
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Metagenomics is the study of the structure and function of entire 
nucleotide sequences isolated and analyzed from all the 
organisms (typically microbes) in a bulk sample. 
Metagenomics is often used to study a specific community of 
microorganisms, such as those residing on human skin, in the soil 
or in a water sample



Q. Microsatellite DNA' is used in the case of which one 
of the following?(2023)

a) Studying the evolutionary relationships among various species of 
fauna

b) Stimulating 'stem çells' transform into diverse functional tissues
c) Promoting clonal propagation of horticultural plants
d) Assessing the efficacy of drugs by conducting series of drug trials 

in a population
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Microsatellite, as related to genomics, refers to a short 
segment of DNA, usually one to six or more base pairs in 
length, that is repeated multiple times in succession at a 
particular genomic location. 
These DNA sequences are typically non-coding.



Q. Consider the following actions:(2023)
1. Detection of car crash/collision which results in the deployment of 

airbags almost instantaneously
2. Detection of accidental free fall of a laptop towards the ground which 

results in the immediate turning off of the hard drive
3. Detection of the tilt of the smart phone which results in the rotation of 

display between portrait and landscape mode.
In how many of the above actions is the function of accelerometer 
required?
a) Only one
b) Only two
c) All three 
d) None
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