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Unit -1

Write a short notes on Formation of Black holes?

Formation of Black hole 4

- A black hole can be formed by the death of a
massive star.

- When such a star has exhausted the internal
thermonuclear fuels in its core at the end of
its life, the core becomes unstable and
gravitationally collapses inward upon itself,
and the star’s outer layers are blown away.

- The crushing weight of constituent matter
falling in from all sides compresses the dying
star to a point of zero volume
and infinite density called the singularity.

- Radius of Black hole:

- For a black hole with a mass 10 times as great
as that of the Sun, the radius would be 30 km
(18.6 miles)

- Black hole is also known as “the gentle gaint
at the centre of our Galaxy”.

Types of Black holes 1

1. Stellar

2. Intermediate

3. Supermassive

4. Miniature

Latest observations 1

- 2019 : The scientists at the event horizon
Telescope project released the first — ever
image of a black hole.

- 2021 : The indian astronomers of ARIES
institute reported one of the strongest flares
from a blazer called BL Lacertae from 10
million hight years away.

- August 2021: Indian scientits have discovered
the merget of three super massive black holes
from as many galaries to form a triple Active
Galactic nucleus.

- 2022 : Scientists from the Event Horizon
Telescope (EHT) facility, revealed the first
image of the black hole named Sagittarius A*
at the centre of our galaxy - the Milky Way.

a) Define cDNA Library?

b) What is Bubble Boy Syndrome?

a) Define cDNA library: 3

cDNA library:

- A cDNA library is a collection of cloned DNA
sequences that are complementary to the

3)

', Answer Key - English
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mRNA that was extracted from an organism
or tissue (“c” stands for “complementary”)
cDNA — It is a DNA copy of an mRNA molecule
generated by reverse transcriptase a DNA
polymerase that can use either RNA or DNA
as their template.

These are prepared using mRNA as templates,
their starting material.

They are representative of only those genes
of the genome that are expressed given
specific conditions.

cDNA does not have introns, and hence can
be expressed in prokaryoric cells.

The size of the cDNA library smaller compared
to genomic DNA library.

Uses: Scientists often synthesize and use
cDNA as a tool in gene cloning and other
research experiments

Bubble Boy Syndsome: 3
Bubble boy disease, also known as severe
combined immunodeficiency syndrome
(SCID) is caused by genetic flow that keeps
the bone Marrow from making effective
version of blood cells that comprise an
immune system.

Treatment: A bone marrow transplant from a
genetically matched sibling can cure SCID, but
most people lack a suitable donor. Transplants
are risky too.

Gene therapy could be a solution. It involves
removing some of a patients blood cells, using
the modified HIV to insert the missing gene,
and returning cells to me body.

Recent Study: recent study published in the
New England Journal of Medicine, U.S.
scientists used ‘HIV’ in making a gene therapy
that cured eight infants of “bubble boy”
disease.

What is Alloys? List out its advantages? 3

It is a homogenous mixture of two or more
metals, or a metal and a non-metal.
Example: Brass is an alloy formed by mixing
of two metals, copper and zinc.

In order to impart certain properties to metals,
or in order to strengthen some of their.
Existing properties, certain other metals /
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elements can be added to the metalls in
specific ratios to form alloys.

Advantages of Alloys 3

1. Increases Corrosion resistance

2. Better solderability

3. Durable parts

4. Metal alloys have greater versatility than pure
metals

Lighter weight for the strength

Aids in metal casting

Thermal conductivity

Electrical conductivity

®© N o w;

a) How is steel different from Iron? Any four points
b) Name two advantages of converting iron into steel?
a) How is steel different from Iron? Any four points.

Iron
Iron is a pure element

Iron occurs naturally on Earth

Pig Iron contains carbon content more than

2 percent

Iron is easier to cast than steel due to its lower
point.

Iron gets oxidized easily to form rust

Iron is not as strong as steel and is less brittle

b) Name two advantages of converting iron into
steel? 3

1. Much of the iron produced is redefined and
converted into steel.

2. Steel is stronger than iron

3. More Corrosion resistance

4. Improved metallurgical properties

Name the laureates and explain their

achievements who get Nobel prize in chemistry

2022? 1

- The Nobel Prize in Chemistry 2022 was awared
to carolyn R.Bertozzi, morten meldal, K.Barey
sharpless for the development of chick
chemistry and bioorthogonal chemistry.

Click chemisty 2

- The click chemistry is a functional form of
chemistry, where reactions occur quickly and
the unwanted by products are avoided.

- In click chemistry, molecules building blocks
snap together quickly and efficiently.

Bio orthogonal chemistry 2

- Carolyn Betrozzi has taken click chemistry to
a new dimension and started utilising it in
living organism.

- Developed click reactions that work inside
living organisms, in order to map an elusive
biomolecule on the surface of cells — glycans

- Bioorthogonal reactions take place without
disrupting the normal chemistry of the cell.

Steel 3
Steel is an alloy where iron is the main component
(Iron and Carbon, Nickel, Chromium)

Steel is a Man-made alloy formed by mixing iron &
carbon together

Steel contains carbon content less than 2

percent

More carbon can result in a higher casting melting
temperature which makes it more expensive to cast.
The alloying elements in steel protect it from getting
rusted

The addition of carbon to steel makes it stronger
than iron

Applications 1
1. These reactions are now used globally to

explore cells and track biological processes.

2. Using bioorthogonal reactions, researchers
have improved the targeting of cancer
pharmaceuticals, which are now being tested
in clinical trials.

6) Which is called as 3F Hormone? List out its

functions.

3F 2

- Epinephrine is called 3F hormone and adrenal
gland that produces this hormone is called 3F
gland.

Functions 4

1. Acceleration of metabolism

2. Increase in blood sugar levels.

3. Activation of RAS system, thus lead to arousal,
anxiety and coarse fremors of entremities.

4. Increase blood supply to muscle

5. Dilation of pupil and relaxation of ciliary
muscles.

6. Increase plasma protein concentration by
movement of fluid out of circulation

7. Increases RBC count by contraction of spleen.

7) What is meant by Tumor immunology? 3

- Tumor immunology has been defined as part
of immunology that deals with the antigens
on tumor cells and the immune response.

- Tumos or neoplasia is said to develop when
the balance between cell death and reneval
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is disturbed in a way that numerous clones of
a single cell group are produced in an
uncontrolled fasion.

Tumor antigens 3

- Tumor cell also express unique molecules that
can be classified into two groups

I. Tumor specific antigens

[I. Tumor associated transplantation antigens.

- Tumor antigens are capable of eliciting a
comprehensive immune response involving
both the cellulas and humoral immune

responses.
Explain the use of physics in medical diagnosis
and therapy? 2

- Medical physics is the application of physics
principles medicine or health care.

- It's basically a way of using our physics
knowledge to develop foosl and treatments
that help human live longer and be healthier.

Physics in_medical diagnosis 15

- Diagnostic radiology inolves the use of special
equipment that utilizes principle of physics
to form images of Internal body structure and
tissues, and these images are then used to
help diagnose specific medical conditions.

- Ex: X-ra, ultrasound, magnetic resonance
imaging, computed tomography scans.

Nuclear medicine 15

- Involves the administration of radiative
substances into the body to allow health care
professionals to see how the body is
functioning at a cellular level.

- Using particle accelerators to defeat cancer.

- Better detection of Breast cancer

- Matter / Antimatter collision imaging

- Ensuring the safety of people who get CT scans

Radiotherapy 1

- Radiation therapy involves the delivery of
ionizing radiation inside the body to destroy
and eliminate cancer cells.

- For deep-seated tumors, high-energy
photons are used.

- For superficial tumors, high-energy electrons
are used.

State that why Union Information Technology

minister announce the withdrawal of the Personal

Data Protection Bill - 2019 25

- The data protection Bill 2021, has been
withdrawn from the Lok Sabha by Union
Minister of Communictions & Ministry of
electronics and information technology after
4 years of deliberation.
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- The Government aims to replace the personal
data protection Bill with a comprehensive
legal framework intented to tackle all the
current and future challenges of the digital
ecosystem.

- It will encompass a new telecom law,
Information Technology law and user privacy
law.

- The new bill will uphold the fundamental
principles of the right to privacy and the IT
Act of 2000 will also be revised.

Reason for withdrawl 25

- The bill was referred to the JCP, which after
through investigation, recommended SI
amendments in a Bill of 99 sections with 12
suggestions.

- As a result, the Govt had to withdraw the
previous Bill and propose a new one.

- The JCP’s report on the personal data
protection Bill listed a number of concerns
that were important but fell outside the
purview of a modern digital privacy law.

Data protection Bill 2019 1

- It set the rules for how personal data should
be processed and stored, and lists people’s
rights with respect to their personal
information.

- The bill sought to establish a Data protection
Authority in the country for the protectionof
digital privacy of individuals.

10) What is E20? Mention the benefits of E20.

E20 3

- E20 means blending of 20% of ethanol and
gasoline

- Ethanol is a biofuel and a common by product
of biomass left by agricultural feed stock such
as corn, sugarcane, hemp, potato etc.

- It is produced mainly from molasses, a by
product of sugar manufacture.

- Ethanol is basically alcohol of 99% plus
purity,w hich can be used for blending with

petrol.

Benefits of E20 2

1. Facilitates the development of E20 complaint
vehicles.

2. Adoption of E20 fuel will be instrumental in
culting down velricular emissions.

3. It will help in reducing emissions of CO2,
hydrocarbons etc.

4. 1t will also help in cutting down the country’s
oil import Bill, thereby saving foreign
exchange and boosting energy security.
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5. It would extend support to the agricultural
sector as well as provide additional income
to farmers.

Target to be achieved in this regard 1

- The country aims now to reach 10% Ethanol
blending target by 2022 and 20% by 2025.

- at the inaugural ceremony of South Asian
Geoscience Conference ‘Geo India 2022’, the
minister said that the ethanol-blend
percentage in petrol has increased from 0.67

Advantages

A place for Noble causes and practices

Use of social media for promotion and advertising
People can connect through social media

Good source of up to date information

Social media is beneficial Education

Assists in the formation of people’s communities

Social media can Reach large Audiences
Government Benefits from social media

Entertainment with social media

12) What are the new Ramsar sites in India? 6

IAS ACGADEMY]
per cent in 2013 to 10 per cent in May 2022,
five months ahead of schedule
11) List out the Advantages and disadvantages of

social media. 6

- Social media have greatly influenced people
and the entire world.

- We are so reliant on technology and social
media that we can’t envisage a world without
them.

Disadvantages

Cyberbullying

Hacking on social media

Reduces face to face communicationskills.
Fake news

People’s Addiction to social media.
Spending time on social media is a waste of
time.

Social media causes sleep issues.

Social media cause depression and
loneliness.

Social media cause distraction.

- India has added 11 more Ramsar sites that are of international importance taking the number of such

sites to 75.

- A Ramsar site is a wetland of International importance under the Ramsar convention which is also

known as the convention on wetlands.

Name States
Tampara lake Odisha
Hirakud reservoir Odisha
Ansupa lake Odisha

Yashwant sagar Madhya Praadesh

Chitrangudi Bird Tamilnadu
Sanctuary
Suchindram Theroor Tamilnadu

wetland complex
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Specification

If among the most prominent freshwater lakes in
odisha.

Important habitat of vulnerable species (common
pochard, river term)

Provide’s important hydrological services

It is the largest earthen dam in Odisha.

The wetland is an oxbow lake formed by River
mahanadi

Provide’s safe habitat to threatened bird

species.

It is one of the two important bird areas in the
indore region.

The wetland is considered heaven to a large number
of winter migratory birds.

The wetland has been a protected area since 1989
and declared as Bird sanctuary, coming under the
Jurisdiction of Tamilnadu forest

department.

It is part of the suchindrum — Theroor Manakudi
conservation Reserve

It is declared an Important Bird Area and lies at the
southern tip of the central Asian flyway of migratory
birds.
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Vaduvur Bird Sanctuary = Tamilnadu
Kanjirankulam Bird Tamilnadu
Sanctuary

Thane creek Maharashtra

Hygam wetland

Jammu & Kashmir

conservation Reserve

Shallbugh wetland

Jammy & Kashmir

conservation reserve

13) What are all the challenges faced by DRDO? 1

DRDO is the R&D wing of the ministry of
defence with a vision to empower India with
cutting edge defence technologies.

Challenges 5

1.

IIN

|Is”

llhl

Inadequate Budgetary support

The standing cimmittee on defence noted
that out of the total defence budget, the share
of DRDO was 5.79% in 2011 -12, which reduced
to5-31%in 2013 -14.

Inadequate manpower

The DRDO also suffers from inadequate
manpower in critical areas to the lack of
proper synergy with the armed forces.

Big on promise and small on delivery

In 2011 CAG put asevious question mark on
DRDO’s capabilities, citing the organisation
has a history of its project suffering
endemictime and cost overruns.

Obsolete equipments

DRDO is just tinkering with world was Il
equipment instead of working on cutting —
edge technology.

Innovation

Private sector participation.

Less Accountability

In 2011, the Comptroller and Auditor General
(CAG) put a serious question mark on DRDO’s
capabilities, citing the organisation has
a history of its projects suffering endemic
time and cost overruns.

14) State the initiatives, in Agriculture by ICAR?

1.

Farmers innovation fund: 6
ICAR is all set to start a system to scientifically
validate, scale up and propagate the
innovationsof progressive farmers.
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It is a large human made irrigation tank and sheltern
for migratory birds as it provides a suitable
environment for food, shelter, and breeding
ground.

It is notable as a nesting site for several migratory
heron species that roost in the prominent growth
of babul trees.

The wetland exhibits rich biodiversity including
many globally near threatened species.

Tane creek is flinged by mangroves on both tanks &
comprises around 20% of the total indian mangrove
species.

It serves as an abode to many residents and
migratory species.

It is also recognized as an important bird

area.

It serves as an abode to more than four lakh resident
and migratory birds of at least 21 species.

2.

The system intends to links farmers and
farming with science and encourage farmers
to continue their innovations.

Organic farming:

ICAR has developed 45 different organic
farming models suitable for different agro —
climatic system to help increase farm income.
Nano fertilisers and nanopesticides:

ICAR is developing nano fertilizers and nano

pesticides to promote organic farming and to
reduce the use of pesticides and fertilizers.
Attracting and retaining youth in agriculture.
(Arya) :

A programme named Arya is also being

implemented to improve rural bio-economy
to attract youth to agriculture.

Farmers science congress:

It was inagurated in 2020 for the first time in
the 107 years of history of indian science

congress highlighting the importance of
farmer’s innovations and their scientific
validity.

mKisan Portal

90 lakh farmers are being provided advisory
by the KVKs

Automatic Weather Station (AWS):

AWS established at 121 KVKs under National
Innovations in Climate Resilient Agriculture
(NICRA) Project and 100 being established
with support from India Meteorological
Department
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16) What are the hazards and effect of tobacco and
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15) Differentiate — Thermoplastic and thermosetting plastic. 6

Thermo plastic

Thermoplastic can be synthesized by the process
called addition polymerization.

Thermoplastic is processed by injection moulding
Extrusion process, blow moulding thermoforming
process and rotational moulding.

Thermoplastics have secondary bonds between
molecles chains.

Thermoplastics have low melting points and low
tensile strength.

Thermoplastic is lower in molecular weight,
compared to thermosetting plastic.

prevention methods?

Hazards and effects of Tobacco 4

1. Nicotine : narrows your veins and arteries.
This can damage your heart by forcing it to
work faster and harder ,slow your blood and
reduce oxygen to your feet and hands.

2. Carbon monoxide deprives your heart of the
oxygen it needs to pump blood around your
body. Over time, your airways swell up and
let less air into your lungs.

3. Taris a sticky substance that coats your lungs
like soot in a chimney.

4. Phenols paralyse and kill the hair-like cells in
your airways. These cells sweep clean the
lining of your airways and protect them
against infections.

5. Tiny particles in tobacco smoke irritate your
throat and lungs and cause ‘smoker’s cough’.
This makes you produce more mucus and
damages lung tissue.

6. Ammonia and formaldehyde irritate your
eyes, nose and throat.

7. Cancer-causing chemicals make your cells
grow too fast or abnormally. This can result in
cancer cells

Preventions 2

1. policy-level measures, such as increased
taxation of tobacco products; stricter laws
(and enforcement of laws) regulating who can
purchase tobacco products;

2. smoke-free policies in restaurants, bars, and
other public places)

3. Llarge, graphic warmings on tobacco packages

4. A ban on tabacco marketing5.Prevention of
tabacco industry interference.
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Thermosetting plastic

Thermosetting plastics are synthesized by
condensation polymerization.

Thermosetting plastic is processed by compression
moulding, reaction injection moulding.

Thermosetting plastics have primary bonds
between moleculas chains and held together by
strong cross links

Thermosetting plastics have high melting points and
tensile strength.

Thermosetting plastic is high in molecular weight.

17) Convert the following hexadecimal numbers to
decimal numbers
a) B6
b) CAFE,,
c) 5E9
a) BS, 2
B6,,=Bx16'+6x16°
11x16+6
176+6
= (182),
b) SE9, 2
5E9,,=5x16*+Ex 16'+9 x 16°
= 5x256+14x16+9
= 5x256+14x16+9

= 1280+224+9

c) CAFE 2

CAFE, = cx16°+Ax16°+Fx 16" +Ex16°

= 12x4096+10x256+15x16+14

= 49152+2560+240+14

(51966),
18) A jet - propelled aircraft can work only in
atmospheric region.Why?

Principle behind the Reason

Newton’s 3rd law 6

- Inany Jet propelled aircraft, the main working
theory is the 3™ law of the newton, ‘Every
reaction has a same amount of opposite
reaction’.

- The Jet engine produces a thrust like force
which is repelled by the atmospheric
pressure, according to the Newton’s third law.

- Butinthe non atmospheric pressure there will
be no atmospheric pressure that will repell
the thrust force.

- That’s why the Jet planes only work in
atmosphere.
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1) Explain about NISAR MISSION 2

Unit -2

The name NISAR is short for NASA-ISRO-SAR.
SAR here refers to the synthetic aperture
radar that NASA will use to measure changes
in the surface of the Earth.

The NISAR mission is scheduled for launch in
2023.

ISRO has already delivered the S-band SAR
payload to NASA for NISAR [NASA-ISRO SAR]
mission.

SAR(Synthetic Aperture Radar) 2

It refers to a technique for producing high-
resolution images.

Because of the precision, the radar can
penetrate clouds and darkness, which means
that it can collect data day and night in any
weather.

Primary Goals 2

Tracking subtle changes in the Earth’s surface,
Spotting warning signs of imminent volcanic
eruptions,

Helping to monitor groundwater supplies,
and-Tracking the rate at which ice sheets are
melting.

Functions of NISAR 5

1.

It will scan the globe every 12 days over the
course of its three-year mission of imaging
the Earth’s land, ice sheets and sea ice to give
an unprecedented view of the planet.

It will detect movements of the planet’s
surface as small as 0.4 inches over areas about
half the size of a tennis court.

NISAR’s data can help people
worldwide better manage natural resources
and hazards, as well as providing information
for scientists to better understand the effects
and pace of climate change.

The images will be detailed enough to show
local changes and broad enough to measure
regional trends.

As the mission continues for years, the data
will allow for better understanding of the
causes and consequences of land surface
changes.

It will also add to our understanding of our
planet’s hard outer layer, called its crust.

Conclusion 1

This mission will prove to be a boon for both
ISRO and NASA in terms of their space mission
and a boon to humanity and livelihood as the
SAR will be able to notify any hazardous

m Test - 19 | Answer Key | English s

disturbance in the Earth’s surface days prior
to a disaster or calamity.

2) What is CSIR? Explain about it’s role in
development of India’s research in various fields?
Highet in Covid — 19 pandemic? 1

CSIR is the largest research and development
(R&D) organisation in India.

CSIR has a pan-India presence and has a
dynamic network of 37 national laboratories,
39 outreach centres, 3 Innovation Complexes
and 5 units.

Established: September 1942

Headquarters: New Delhi-CSIR is funded by
the Ministry of Science and Technology and it
operates as an autonomous body through
the Societies Registration Act, 1860.

Role of CSIR in development of India’s research in

various fields 9

1.

[N

[w

Strategic Sector

Drishti Transmissometer: It is an Indigenous -
Innovative — Cost-effective visibility
measuring system that provides information
to pilots on visibility for safe landing & take-
off operations and is suitable for all airport
categories.

Head-Up-Display (HUD): CSIR-National
Aerospace Laboratories (NAL) made a
significant contribution by developing
indigenous Head-Up- display(HUD) for
Indian Light Combat Aircraft, Tejas.
Indigenous Gyrotron: Design and
development of indigenous gyrotron for
nuclear fusion reactor have been
accomplished. A gyrotron is a vacuum
electronic device (VED) capable to generate
high-power, high-frequency THz radiation.
Energy & Environment Sector:

Solar Tree: It designed by CSIR- The Central
Mechanical Engineering Research Institute
(CMERI) lab in Durgapur. It occupies minimum
space to produce clean power.

Lithium-lon Battery: The Central Electro
chemical Research Institute (CECRI), Karaikudi
in Tamil Nadu, has set up the first indigenous
Li-ion fabrication facility that has applications
in defence, solar-powered devices, railways
and other high-end usages.

Agriculture Sector:

Medicinal and Aromatic Plants: Enhanced
cultivation of medicinal and aromatic plants
in the country brought through the
development of new varieties and agro-
technologies.
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- Samba Mahsuri Rice Variety: CSIR
collaboration with ICAR developed an
improved bacterial blight resistant Samba

Mahsuri variety.

- Rice Cultivar (Muktashree) for Arsenic
Contaminated Areas: A rice variety has been
developed which restricts assimilation of

Arsenic within the permissible limit.
- White-fly resistant

variety: Developed a transgenic cotton

line which is resistant to whiteflies.
Healthcare:

>

- JD Vaccine for Farm Animals: Vaccine
developed and commercialized for Johne’s
disease (JD) affecting Sheep, Goat, Cow and
Buffalo so as to immunize them and increase

milk & meat production.

- Plasma Gelsolin Diagnostic Kit for Premature
Births, and Sepsis-related Deaths: It is
developed to diagnose premature birth and

sepsis.

- GOMED: A programme called GOMED
(Genomics and other omics technologies for

Enabling Medical Decision) has

developed by the CSIR which provides a
platform of disease genomics to solve clinical

problems.
Food & Nutrition Sector:

[v

- Ksheer-scanner: It is a new technological
invention by CSIR-Central Electronics
Engineering Research Institute (CEERI) to
detect the level of milk adulteration and
adulterants in 45 seconds at the cost of 10
paise, thereby putting adulterators in the milk

trade in notice.

- Double-Fortified Salt: Salt fortified with
iodine and iron having improved properties
developed and tested for addressing anaemia

in people.

- Anti-obesity DAG Oil: Oil enriched
with Diacylglycerol (DAG) instead
conventional triacylglycerol (TAG) developed.

&

Water:

- Aquifer Mapping of Water Scarce Areas:
Heliborne transient electromagnetic and
surface magnetic technique based aquifer
mapping carried out in six different geological
locations in Rajasthan (2), Bihar, Karnataka,

Maharashtra and Tamil Nadu.

- Understanding the Special Properties of the
Ganga Water: An assessment of water quality
& sediment analysis of Ganga from different

parts being done.

||>|

%

[©

Waste to Wealth:
Non-toxic Radiation Shielding Material for X-
ray Protection: Non-toxic radiation shielding
materials utilizing industrial waste like red
mud (from aluminium industries) and fly ash
(Thermal Power Plants) developed which has
been accredited by Atomic Energy Regulatory
Board (AERB) for application in diagnostic X-
Ray rooms.
Waste Plastic to Fuel: Process for conversion
of waste plastics to gasoline/diesel or
aromatics developed.
The Indelible Mark:
The Indelible ink used to mark the fingernail
of a voter during elections is a time-tested
gift of CSIR to the spirit of democracy.
Developed in 1952, it was first produced in-
campus.
Skill development:
CSIR is building a structured large scale Skill
development Initiative using the state of the
art infrastructure and human resources of
CSIR.
About 30 High Tech Skill/Training programmes
are being launched for imparting skills to over
5000 candidates annually.

10. Aviation:

The CSIR-National Aerospace Laboratories has
designed a plane ‘SARAS’.

11. Traditional Knowledge Digital Library:

12.

CSIR has established the first-ever ‘Traditional
Knowledge Digital Library’ in the world. It is
accessible in five international languages(
English, German, French, Japanese and
Spanish).

CSIR successfully challenged the grant of
patent in the USA for use of Haldi (turmeric)
for wound healing and neem as an insecticide
on the basis of traditional knowledge.
Genome sequencing

CSIR has completed the sequencing of the
Human Genome in 2009.

CSIR Role during Covid 19 Pandemic 2

1.

2.

The development of technologies against
Sars-CoV-2, within a short time period

the immunotherapeutic drug, sepsivac has
successfully completed Phase-2 trials on
critically ill Covid-19 patients, and is now
entering Phase-3 trials

Biosensor Development for COVID-19
Diagnosis

Bacteriophage recombination- and CRISPER-
based combined array system and SARS-
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CoV2-Spike protein-based serological assay
to detect COVID-19 infection

Setting up of anti-Covid19 screening cell
culture platform

Design, Development, Certification and
Commercialization of BiPAP — Non Invasive
Ventilator for COVID-19

Design and development of antimicrobial
coated 3d printable face shield to protect from
covid-19

Respiration Assistance Intervention Device:
A Portable Ventilator (Respi-AID)

3) How do youreduce energy consumption by Green
chemistry?
Green Chemistry 1

Green chemistry aims to minimize the
environmental impact of the chemical
industry.

This includes shifting away from oil to
renewable sources where possible.

It is defined as an area of chemistry focused
on designing products and processes that
eliminate or minimize the use and generation
of hazardous substances.

It provides a unique forum for the
development of alternative green and
sustainable technologies.

Green Chemistry as an alternative tool to reduce

Energy Consumption 10

1.

Energy efficiency: The amount of energy
consumed by the process must be minimized
to the maximum possible extent.
Incorporation of renewable feedstock: The
use of renewable feedstock and renewable
raw materials must be preferred over the use
of non-renewable ones

Avoiding the generation of hazardous
chemicals: Reactions and processes that
involve the synthesis of certain toxic
substances that pose hazards to human health
must be optimised in order to prevent the
generation of such substances.

Cleaner air: Less release of hazardous
chemicals to air leading to less damage to
lungs

Cleaner water: less release of hazardous
chemical wastes to water leading to cleaner
drinking and recreational water

Increased safety for workers in the chemical
industry: less use of toxic materials; personal
protective equipment required; less potential
for accidents (e.g., fires or explosions)
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7.

10.

11.

12.

13.

14.

Safer consumer products of all types: new,
safer products will become available for
purchase; some products (e.g., drugs) will be
made with less waste; some products (i.e.,
pesticides, cleaning products) will be
replacements for less safe products

Safer food: elimination of persistent toxic
chemicals that can enter the food chain; safer
pesticides that are toxic only to specific pests
and degrade rapidly after use

Reduce usage of fossil fuels: Reduced use of
petroleum products, slowing their depletion
and avoiding their hazards and price
fluctuations

Less exposure to such toxic chemicals as
endocrine disruptors :Higher yields for
chemical reactions, consuming smaller
amounts of feedstock to obtain the same
amount of product

Fewer synthetic steps: often allows faster
manufacturing of products, increasing plant
capacity, and saving energy and water
Reduced waste, eliminating costly
remediation, hazardous waste disposal, and
end-of-the-pipe treatments

Lower potential for global warming, ozone
depletion, and smog formation
Environment friendly: Less
disruption of ecosystems.

chemical

Conclusion 1

If the process operates at ambient
temperature and pressure, it will use less
energy.

It will also reduce the chances of accidental

discharge of vyour product or any
manufacturing process components.
Less energy requirement means less

depletion of energy resources, and if the
energy required all come from renewable
sources, it would massively improve
sustainability.

4) Write a short notes on oxidizing agents and
reducing agent? Explain oxidation reactions in
Everyday life.

Oxidizing agent 1

An oxidizing agent (often referred to as an
oxidizer or an oxidant) is a chemical species
that tends to oxidize other substances, i.e.
cause an increase in the oxidation state of the
substance by making it lose electrons.

It is also known as electron accepter

Common examples of oxidizing agents: 1

It includes halogens (such as chlorine and
fluorine), oxygen, and hydrogen peroxide
(H,0,).
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Reducing Agent 1

- A substance which loses electrons to other
substances in a redox reaction and gets
oxidised to a higher valency state is called a
reducing agent. It is known as electron donor.

Common Examples: 1
- Earth metals, formic acid, and sulfite
compounds.

- H,(g) + F,(g) — 2HF(g)

- Hydrogen acts as a reducing agent because it
donates its electrons to fluorine, which allows
fluorine to be reduced.

Loss oxygen : Reduction

[ |

Fe,0,+3CO0 —>» 2Fe + 3CO,

t $

Gain oxygen : Oxidation

Oxidation reactions in Everyday life

Combustion Reactions 2

- Combustion is just oxidation combined with
energy release- Kerosene, coal, charcoal,
wood, etc., bum in the air and undergo
combustion.

- Methane, a major constituent of natural gas,
undergoes combustion in excess of oxygen
upon heating.CH,+20, —CO,+2H,0

- Combustion with oxygen to produce carbon
dioxide and water.

- For example: C.H,,O,
energy

Corrosion 1

- Corrosion is a slow process in which the
surfaces of metallic objects are coated with
oxides, hydroxide, carbonate, or sulphide of
metal.

- This leads to the destruction of metal by
chemical or electrochemical reactions with
the environment.

Corrosion of /copper: 1

- Copper articles develop a coating of green-
coloured copper carbonate when they are
exposed to a humid atmosphere.

+ 60,—>6C0, + 6H,0 +

Heat
2Cu(s) + €O,(g) + 0,(g) + H,0(1) — CuCO; - Cu(OH),(s)
= g Basic Copper Carbonate
(Green)

From moist air

Corrosion of Iron 1

- The most common form of corrosion is rusting
of iron metal. When an iron article remains
exposed to moist air for a considerable time,

5)

its surface gets covered with a brown, flaky,
and non-sticky substance called rust.

- Rust is a hydrated
oxide (Fe,0,.xH,0).(Fe,0,.xH,0).

- It is formed due to oxygen gas and water
vapour present in the air on the iron surface.
It can be represented as follows :
4Fe + 30, + 2xH,0 —» 2Fe,0,. xH,0

Rancidity 1

- Oxidation has a damaging effect on our food
and eatables.

- Atmospheric oxidation deteriorates stored
foodstuffs containing fats and oils and makes
them unfit for human use.

- The foodstuffs containing fats and oils when
stored for a long time develop unpleasant
smells and bad tastes due to aerial oxidation
of fats and oils.

- This phenomenon of slow aerial oxidation of
fats and oils leading to unpleasant smells and
bad tastes in them is called ‘rancidity.

Applications of Oxidation 2

1. Bleaching of fabrics.

2. Purification of water.

3. Combustion of fuel involves the use of an
oxidizing agent.

4. Storage of energy in batteries.

5. Vulcanization of rubber (increasing the
strength and the elasticity of rubber).

6. Oxidizing agents are also vital to many
biological processes such as metabolism and
photosynthesis.

Write about social, economic, environmental

sustainability of Sustainable development and

also why sustainability is important?

Sustainable Development 2

- Sustainability is most often defined as
meeting the needs of the present without
compromising the ability of future
generations to meet theirs.

- This most widely accepted definition of
Sustainable Development was given by
the Brundtland Commission in its report Our
Common Future (1987).

- Sustainable development (SD) calls for
concerted efforts towards building an
inclusive, sustainable and resilient future for
people and planet.

Pillars of Sustainable development 4

1. Social Sustainability

2. Economics Sustainability

3. Environmental Sustainability

ferric
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Social Sustainability:

It can foster gender equality, development of
people, communities and cultures to help
achieve a reasonable and fairly-distributed
quality of life, healthcare and education
across the Globe.

Economic Sustainability:

Focuses on equal economic growth that
generates wealth for all, without harming the
environment.
Investment and equal
of economic resources.
Eradicating poverty in all its forms and
dimensions.

Environmental Sustainability:

It prevents nature from being used as an
inexhaustible source of resources and
ensures its protection and rational use.
Aspects such as environmental
conservation, investment in renewable
energy, saving water, supporting sustainable
mobility, and innovation in sustainable
construction and architecture, contribute to
achieving environmental sustainability on
several fronts.

Example: aspiration to achieve net carbon
zero.

distribution

Importance of Sustainability 5

1.

Ensures a Future for All

Our present choices and actions have huge
long-term impacts on future generations.
Practicing sustainability ensures that we make
ethical choices that bring a safe and livable
future to everyone. If we deplete the
resources of the Earth, future generations will
be depleted.

For example, if we over fish our oceans, we
risk not only depleting the supply of fish, but
also depleting the supply of every organism
in the food chain related to that fish.
Reduced Energy usage

It leads to a significant reduction in long-term
energy costs.

Some quick initiatives, like switching to
energy-efficient lighting, according to
production schedule, reduce long-term
electrical costs. Using solar and wind energy,
along with energy-efficient equipment,
reduces monthly utility bills.

A Healthier Habitat for all

Being committed to sustainability will reduce
your carbon footprint and the amount of

6)
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toxins released into the environment, making
it safe.

When we focus on sustainability, the entire
world benefits and gets to live in clean, more
healthy living conditions.

Societal Impact

Choosing to live a sustainable lifestyle does
not mean you’ll have to give things up or
reduce your quality of life at all! In fact, you'll
feel more fulfilled and happy knowing your
contributing to a better world.

As more and more people demand
sustainable products, the market for green
technology will continue to grow, which will
create jobs.

Improves Public Health
Sustainable practices can help improve public
health by reducing pollution and conserving
resources.

In addition, sustainable practices can create
jobs and stimulate the economy, which in turn
helps improve public health.

Protects Biodiversity
The world is currently in the midst of an
unprecedented extinction crisis, with species
disappearing at a rate 1,000 times faster than
normal.

The root cause of this mass extinction is
human activity, which is damaging and
destroying habitats at an alarming rate.

If we want to preserve biodiversity — the
incredible variety of plant and animal life on
Earth — we need to urgently adopt more
sustainable practices.

Conclusion 1

To make the process of sustainable
development feasible and operational, it is
important to establish a common focus that
can integrate the outlook and efforts of
various participants in development, worldwide,
realizing the diversity, in terms of geography,
society, economics, level of science and
technology capabilities and capacities and
education standards/levels.

What is Xerography? Explain it. 1

Invented by : Physicist Chester Carlson also
known as The Father of Xerographic Printing-
Invented in year : 1938

Xerography or Electrophotography 2

It is a Dry Photocopying Technique.
His invention was developed and
commercialized by the Xerox Corporation.
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Xerography is widely used to produce high-
quality text and graphic images on paper

Basic Phenomena used: 2

1.

It’s based on two natural phenomena :

that materials of opposite electrical charges
attract and

that some materials become better
conductors of electricity when exposed to
light.

Carlson invented a six-step process to transfer
an image from one surface to another using
these phenomena.

Working Procedure 5

1. dium s pesitively chaiged

2. light cancels positive chatge, leaving replica of image

= l.ncg.nivelr(hm ed
toner atracled to drum

5, tonet
lusad 10 paper

1. positively chairged — -
paper AAC toner .

The first step in the Xerographic Process is to
charge up a metal drum Photoconductor
uniformly by rotating it on its surface and
applying an electrostatic charge.

Next the document is passed over the surface
of the photo sensitve drum and is illuminated
by a laser, this illumination creates the latent
image by only passing through sections of the
document without text.

The image produced on the drum is then
bonded with magnetically charged toner.
The toner particles are next transferred to a
print medium by a corona device generating
an electric field with the ability to surmount
the magnetic field of the toner, thus attracting
the toner to the medium.

Before the new document is ready the toner
must be fused to the paper somehow. This is
done by heated steel rollers which generate
the necessary combination of heat, pressure,
and radiant energy.

Role of Xerography in the Improvement Of Human

Life 2

Xerography made the process of
documentation even more faster, thereby
saving lots of effort and money.

7)

Xerography became the foundation stone of
a gigantic worldwide copying industry,
including Xerox and other corporations which
made and marketed copiers and duplicators,
thereby earning billions.

Photocopying started to be widely used in
business, education, and government.

Discuss about buoyancy with suitable examples?
Buoyancy 2

Buoyancy is the tendency of an object to float
in a fluid.

All liquids and gases in the presence of gravity
exert an upward force known as the buoyant
force on any object immersed in them.
Buoyancy results from the differences in
pressure acting on opposite sides of an object
immersed in a static fluid.

Factors that affect buoyancy 3
1. The density of the fluid

2. The volume of the fluid displaced

3. The local acceleration due to gravity

m Object
(mass o{ e .

object)
Pubju.':l

(densily cl the
p object) f
fluicd
(density of the
fluid) *
Buoyancy
Working Principle 4

When object is immersed in water or any
other fluid ,the object experiences a force
from the downward direction opposite to the
gravitational pull, which is responsible for the
decrease in its weight.

This upward force exerted by the fluid
opposes the weight of an object immersed in
a fluid.

The pressure in a fluid column increases with
depth.

Thus, the pressure at the bottom of an object
submerged in the fluid is greater than that at
the top.

The difference in this pressure results in a net
upward force on the object, which is defined
as buoyancy.

Centre of Buoyancy: The point where the
buoyant force is applied or the point on the
object where the force acts is termed the
centre of Buoyancy.
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Examples of buoyancy 3

1. Hot Air Balloon

- The atmosphere is filled with air that exerts
buoyant force on any object.

- A hot air balloon rises and floats due to the
buoyant force.

- It descends when the balloon’s weight is
higher than the buoyant force.

- It becomes stationary when the weight equals

the buoyant force.

Ship

- Aship floats on the surface of the sea because
the volume of water displaced by the ship is
enough to have a weight equal to the weight
of the ship.

- Ashipisconstructedin a way so that the shape
is hollow to make the overall density of the
ship lesser than the seawater.

- Therefore, the buoyant force acting on the

ship is large enough to support its weight.

Fish

- A certain group of fishes uses Archimedes’
principle to go up and down the water.

- To go up to the surface, the fish will fill its
swim bladder (air sacs) with gases .

- The gases diffuse from their own body to the
bladder and thus make the body lighter.

- This enables the fish to go into water.

Write a short note on Monkey Pox ?

Monkey Pox 2

- It is a viral zoonotic disease (transmission
from animals to humans) and is identified as
a pox-like disease among monkeys hence it
is named Monkeypox.

- It is endemic to Nigeria.

- It is caused by monkeypox virus, a member
of the Orthopoxvirus genus in the family
Poxviridae.

Animal Sources of Monkey Pox 1

- includes monkeys and apes, a variety of
rodents (including rats, mice, squirrels and
prairie dogs) and rabbits.

- African rodents are thought to be the main
reservoir.

Symptoms 2

1. Infected people break outin a rash that looks
a lot like chicken pox. But the fever, malaise,
and headache from Monkeypox are usually
more severe than in chicken pox infection

2. In the early stage of 