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National Advisory Board on i
Management of Genetic Resources
(NABGR)
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Gene Bank Crop Diversity Climate Resilience

» Conserves agrobiodiversity
» Supports food security

* Climate-resilient crops

* Indigenous germplasm
» CBD & Nagoya linkage
* National Gene Bank

VALUE ADDITION KEYWORDS
Q’ Strengthens food systems CBD, Nagoya Protocol,
-~ and safeguards future Gene Bank,
—~ generations. Biodiversity

Environmental Clearance in
Protected Areas

— |V
v \ﬂ
Protected Area EIA Process Sustamable
Development
« National Parks + Environmental Clearance

» Wildlife Protection
» Sustainable Development

+ Wildlife Sanctuaries

+ Eco-Sensitive Zones

VALUE ADDITION KEYWORDS

m Balances conservation f EPA 1986, EIA
with essential Notification 2006,
development. Wildlife Protection Act

PM Matsya Sampada Yojana

r

Infrastructure

Fisheries & Aquaculture

* Fishermen welfare
* Aquaculture boost
« Sustainable fisheries

» Fish production
» Cold chain development
* Export promotion

VALUE ADDITION KEYWORDS
) @B Enhances liveilhoods PMMSY, Biue Economy,
P < and promotes Blue Aquaculture,
Economy. Sustainable Fisheries

)

National Green Hydrogen Mission -
Electrolyser Manufacturing

- &)

Green Hydrogen

Electrolyser

Renewable Energy

* Domestic manufacturing
* Industrial decarbonisation

« Electrolysis of water

* Net Zero target

» Energy security » Export potential
VALUE ADDITION KEYWORDS
/ Supports India’s clean Hydrogen, Electrolyser,
l energy transition and Decarbonisation,
- job creation. Net Zero

Parliament Question:

& Global Competitiveness Human Spaceflight & m Strengthening access
fl ' of India’s Space Indigenous Space I]”I l to knowledge and
Programme Technology —inclusive learning

Parliament Question:

Brahmaputra Flood Forecasting &
Climate Resilience Mission

—9—>‘J) > S
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Rainfall & Runoff

Cimato Resilience
& Preparedness

Early Waming
(CWC & IMD)

* Flood forecasting
+ CWC & IMD coordination
» Early warning systems

» Climate adaptation
* River basin management

*» Disaster preparedness

VALUE ADDITION KEYWORDS

Saves lives, reduces Brahmaputra, CWC,
damage and builds IMD, Earty Waming,
climate resilience.

Doppler Radar Coverage in
LahauI-Spiti & Kinnaur

- & —uﬁA

Weather Monitoring
(Nowcasting)

* Landslide alerts

» Himalayan monitoring

* Disaster management

(Fllsh Floodsll.andslldos)

* Doppler weather radar
* Nowcasting & forecasting
* Flash flood warnings

VALUE ADDITION KEYWORDS

Improves accuracy of Doppler Radar, IMD,
extreme weather Nowcasting, Himalayas,
forecasts. Disaster Management

OTHER IMPORTANT ONE-LINERS

Affordable Nutrition for Every Indian -
Jan Aushadhi Nutraceuticals

PMBJP \ — ! ! PR

PMBJP
(Jan Aushadhi Nutraceuticals Preventive
Kendra) Healthcare

« Affordable nutrition
« PMBJP initiative
« Preventive Healthcare

* Reduce out-of-pocket
expenditure

* Quality assured products
* Universal Health Coverage

VALUE ADDITION KEYWORDS
@ ® @ Improves public health (D Nutraceuticals,
“ and reduces healthcare » PMBJP, PMBI,
expenditure. Preventive Healthcare

National Quantum Mission

R - g

Quantum Quantum Quantum
Technologies Communication Computing
* Quantum Computing » Cyber Security

¢ Quantum Communication + Research & Innovation

* Quantum Sensors » Strategic Technology

VALUE ADDITION KEYWORDS
' Enables breakthrough Quantum, Qubit,
- technologies and secure Quantum Network,
il communications. Quantum Sensors

Prevention of Insults to National Honour
(Amendment) Bill, 2026

Ly o0
— WMo

®

Constitution National Symbols Civic Duty &
of India (Respect & Honour) Legal Protection
« National Flag +» Constitutional values

* Legal protection
* Civic responsibility

« National Anthem
* Fundamental Duties

VALUE ADDITION KEYWORDS
F - Upholds respect for Article 51A, National
I national symbols and Symbols, Civic Duty,

constitutional ideals. Constitutional Values

Public Libraries -

National Public Unified Waqf
Transport Mission - Management Portal -
Promoting sustainable Digital governance

urban mobility and transparency
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Diu Fort
* 1. QUICK FACTS
@ Capital Daman
m Formation 26 January 2020
(Merger of two UTs)
@ Official Languages Gujarati, Hindi, English
R Area 603 sq km
2+ Population (2011) 5.86 lakh
X Density 972 /sq km
[ Literacy Rate (2011) 87.10%
£2) Districts 3 (DNH, Daman, Diu)
& Largest City Silvassa
; IMPORTANT FACTS

Consists of two geographically separate regions.
Dadra & Nagar Haveli is landlocked

Daman & Diu are coastal on Arabian Sea.
Merged on 26 Jan 2020 for better administration.
Rich Portuguese colonial heritage.

4. ECONOMY

Major Industries
Pharmaceuticals, Plastics,
Chemicals, Textiles,
Engineering Goods,
Food Processing.

%

Bo

Infrastructure
Well-developed roads,
power supply, industrial
estates.

Ports / Airports

Diu Airport

Key Economic Facts
Industrial growth driven
by tax incentives.
Tourism & fisheries are
key contributors.

7. FESTIVAL
Nariyal Pumima = —

Bleasing for fishermen
at sed.

B +

Navratn

Celebrated with Garba
& traditional dance.
Diwali

Festival of lights.

Holi

Fostival of colours.

Christmas

Popular due to Portuguese
legacy.

Tarpa Festival

Important tribal
celebration.

10. UPSC VALUE ADDITION

$ PrelimsFacts  Portuguese Rulo, 1954 Liberation,
1961 Integration, 2020 Merger.

Adminittrative Reforms, Tribal Development,
Coastal Management, Tourism & Haeritage.

Coastal erosion, Plastic pollution,
Industrial growth, Sustainable tourism.

g Important Personalitis  Alad Krshruswars Ayyar (Lagal Scholae from DNH)

Tarpa Festival

B  Mains Points

A& Current Affairs

& Strategic Importance  Western coast location, Industrial hub,
Blue economy, Border security.

* Western coast of India.
¢ Dadra & Nagar Haveli between

SRIJAN INDIA ONE
STATES & UTs OF INDIA

30™ JULY 2026

DADRA & NAGAR HAVELI
AND DAMAN & DIU

o

Fort of St. Jerome, Daman

A UNIQUE UNION TERRITORY — HERITAGE, NATURE & DEVELOPMENT

2. LOCATION & MAP | :

GUJARAT
LOCATION N

A

DADRA &
NAGAR HAVELI

® Silvassa

Gujarat & Maharashtra.

¢ Daman & Diu on Arabian Sea s
coast. .
ARABIAN A
IMPORTANT RIVERS SEA  {DAMAN» ; MAHARASHTRA

¢ Daman Ganga '\\

* Kolak DIU ‘:'

* Kalai ' ® A

NEIGHBOURS <

o Gujarat (North & West)
o Moharashtra (East & South)
e Arabian Sea (West)

S. AGRICULTURE

s% Major Crops
Rice, Ragi, Wheat, —ting i 7,000
Pulses, Sugarcane, AR
Millets. YN

Horticulture
Mango, Sapota,
Coconut, Banana.

Livestock
Cattle, Buffalo,
Goat, Poultry.
Fisheries
Marine fishing,
Shrimp, Pomfret,
Mackerel.

8. ENVIRONMENT & BIODIVERSITY

%' National Park / Wildlife 35
Vasona Lion Safan, N X ,
Satmaliya Deer Park. > e el S

. > / NS
Flora ' ) § . A pa \E A ‘. L
Tropical moist deciduous & p AR A) ‘F;"” o
forests, Mangroves. Satmaliya Deer Park

e

Fauna

Leopard, Spotted Deer,
Sambar, Wild Boar,
Birds.

Environmental Concerns 3
Coastal erosion, Mangrove 2 diRiN
conservation, Pollution
management.

11. RAPID REVISION - 15 KEY FACTS

B I

Coastal Mangroves

Mangrove Forest

© UT formed on 26 Jan 2020. © Major river - Daman Ganga

© Copital - Daman D Liberated from Portuguese in 1954 (ONH)

© Largest city - Silvassa 0 Integrated in 1961 after Operation Vijay

o Area - 603 sq km (Daman & Diu)

© Districts - 3 (ONH, Daman, Div) D No Legislative Assembly

0 Official languages - Gujarati, @ Major tribes ~ Wark, Dhodia, Kokna
Hindi, English O Famous for Portuguese heritage

@ Landiocked part - ONH (D  Key sectors - Industry, Tourism, Fisheries

0 Coastal part - Daman & Diu

3. HISTORY & HERITAGE

¢ Administrative Reforms

* Heritage Conservation

Ancient Period
* Part of ancient Bharat, influenced by
Mauryas and Satavahanas.

Medieval Period

¢ Under Gujarat Sultanate. Our Lady of the Sea Church, Diu

Portuguese Rule
e Daman (1559) and Diu (1535/1546)
came under Portuguese rule.

Freedom & Integration S PTRr e

* Dadra & Nagar Haveli liberated in 1954. ; N.aida Caves, Diu

* Daman & Diu integrated with India
after Operation Vijay in 1961.

Heritage
* Rich Portuguese architecture, forts,
churches and cultural legacy.

6. CULTURE & TRADITION

0

Folk Dances
Tarpa Dance, Warli Dance.

Folk Music
Tarpa Instrumental Music,
Tribal rhythms.

Art Forms
Warli Painting, Tribal Art,
Wood Carving.

Handicrafts

Bamboo Craft, Cane Products,
Warli Art, Pottery.

Languagos

Gujarati, Hindi, English,
Tribal Dralects.

Cultural Practices

Blend of tribal, Gujarati,
Maharashtrian & Portuguese
traditions.

9. TOURISM & HERITAGE
Diu Fort A

Historic Portuguese fort.

Fort of St. Jerome, Daman
16th century fort.

Naida Caves, Diu
Natural rock formations.

n‘\"' A9 10

Tarpa Dance

Jampore Beach, Daman

Popular beach destination.
Deovka Beach, Daman
Scenic & peaceful. B ==

Our Lady of the Sea Church, Diu
Architectural landmark.

- e

St. Paul’s Church, Daman

Devka Beach

i f A i Al

Portuguese Union Territory Tribal Coastal Industrial
Colonial Merger Culture & Management & Growth
Heritage (2020) Development Blue Economy & Tourism

HIGH VALUE TOPICS FOR UPSC

¢ Coastal Zone Management
¢ Sustainable Development

¢ Tribal lssues

¢ Blue Economy



FROM THE ARCHIVES

Know your
English

“I was watching a movie last night and the
hero kept saying ‘hang loose’. Any idea
what it means?”

“When you tell someone to ‘hang
loose’ or ‘stay loose’, you want him/her to
remain calm.”

“If Roshni hangs loose she will
definitely do well in the audition. How
does that sound?”

“Sounds great.”

“When the Principal began to worry
about the coming exams, I told him to
hang loose.”

“I wouldn’t tell the Principal to hang
loose if I were you. You see, the
expression ‘hang loose’ is considered
slang. It should be used only in informal
contexts.”

“I see. Tell me, what....”

“...it's unbearably hot today. Last night
I just couldn’t sleep.”

“Hang loose. The summer is almost
over.”

“What makes you say that?”

“It’s started raining in Kerala. So it
should start raining here pretty soon.”

“I don't want it to rain ‘in here’. | want
it to rain here.”

“What's the difference?”

“No, they don’t. When you say that you
want it to rain ‘in here’, it means you
want it to rain inside this room.”

“Rain inside the room! That happens
every year during the monsoon season.
You see, that’s how badly our roof leaks.
So, if I say, ‘It snowed in here’, does it
mean that it snowed inside the room?”

“That's right. You don’t want that to
happen, do you?”

“Given how hot it is right now, |
wouldn’t mind a bit of snow inside the
room.”

30 July 2026

“You have a point there. But if you
would like it to snow all over the city, then
you have to say ‘here’ instead of ‘in here’.”

“I wish it would snow here.”

“I am sure many people would enjoy
the experience.”

“Well, did you finally get a chance to
meet your boss' wife?”

“Yes, she came to the party last night.
When she walked into the room, I had to
do a double take. You see, ...."

“What does ‘double take’ mean?”

“When you do a double take, you react
with surprise. For example....”

“...is it like looking at something the
second time just to make sure that | saw it
correctly the first time?”

“I guess you could say that. Suppose
your physics teacher returned your test
paper and you found that she’s given you
a hundred. How would you react?”

“I guess I would close my eyes and take
another look just to see if I had seen it
correctly the first time. You know, just to
make sure that I wasn’t dreaming!”

“Well, in that case you would be doing
a double take.”

“I think I understand now. Tell me
about your boss’ wife. Why did you do a
dooble take after seeing her?”

“She is really beautiful that’s why.”

“Is she a medium height woman?”

“You don’t say ‘a medium height
woman’. A better way of saying the same
thing is ‘of medium height’. Yes, my boss’
wife is a woman of medium height.”

“I see. The man who robbed the bank
was of medium height. How does that
sound?”

“Why do you always come up with
examples where someone gets killed or
robbed?”

“That’s me, I guess.”

Published in The Hindu on June 12, 2001

Meaning of ‘hang loose’ or ‘stay loose”:

To remain calm and relaxed.

Usage note:

‘Hang loose’ is slang; suitable only in informal contexts.

Common error:

“In here" is incorrect for place.

Use “here” when referring to outside the room.

Key rule:

* ‘In here” = inside a room or a closed space.

* "Here” = in this place or city.

Double take:
To look at something again in surprise or disbelief.

Example: Getting unexpected good marks.

Correct usage:

* 'Of medium height” (formal and correct).

* Incorrect: ‘A medium height woman’.

Examples from the passage:

¢ Rain “in here” = inside the room (due to roof leaks).
¢ Rain here: = outside the room.

* Snow here = in the city.

Language takeaway:

Small prepositions (“in’, “here”) and expressions
change the entire meaning.

@ UPSC Relevance:

e Important for Precision in Expression in GS Paper |
(Write precisely).

e Helps in comprehension, translation and scoring well
in the English paper.



G. Bhuvaneswari

here have been a number of

news reports recently about a

startup in Bengaluru called

Vimag Labs that has replaced
rare-carth magnets in motors with
so-called “virtual® magnets.

One such report quoted Manish Seth,
the start-up's CEO, as saying: “We remove
permanent magnets, replace them with
copper coils, and then through software,
we generate magnetic fields inside the
motor.”

To understand this claim, it helps to
first see how electric motors produce
magnetic fields and why they use
permanent magnets in the first place,

Rotor and stator

A motor needs a magoetic field to
operate. One way to create it is using a
permanent magnet. Another is to pass
current through copper coils that have
been wound around a ferromagnet,
temporarily turning it into a magnet. This
is called an electromagnet - and it is this
approach that the startup has used,
instead of permanent magnets.

When an electrical machine converts
electricity into mechanical motion, it is
called a motor. On the other hand, a
machine that converts mechanical
movement into electricity is called a
generator. In both cases, the conversion
happens via a magnetic field.

In a motor, for example, mechanical
energy is harvested when the electric
energy is used to rotate a component
called the rotor. In a generator, electricity
is harvested through conductors
embedded in a stationary component
called the stator.

You can imagine both the stator and
the rotor to be two concentric cylinders.
Most of the time, the rotor is the inner
cylinder. And the magnetic field is
established in the gap between the stator
and the rotor for the energy conversion
process to happen.

An old technology

This is how the large generators in
hydroelectric, thermal, and nuclear
power plants work. And for a long time
now, they have used electromagnets
instead of permanent magnets.

In these generators, a turbine spins the
rotor. In a thermal or nuclear power
station, the turbine is driven by steam.
In a hydroelectric power station, it is
driven by falling water.

30 July 2026

‘Virtual magnet’ claims reveal
why EVs need their rare-earths

A large amount of effort has gone towards niplacing permanent magnets in the rotor with either electromagnets or just a piece of iron: however,
efficiency, starting torque capability, and the maximum speed achievable are some important constraints that have kept such motors out of EVs

In any EV, the battery pack is the costliest and heaviest component, which is why the focus ison

optimising the battery’s rating. In turn, permanent magnet synchronous motors dominate the
EV market because their efficiency is the highest at present. ) auLen EGENUSE

The next question is how electricity
can be fed continuously into coils that are
themselves rotating. Enter: the brushless
excitation system. The rotor coils need DC
~ but supplying it through sliding
electrical contacts is difficult because the
rotor is constantly spinning. The solution
is to mount a rectifier, a device that

converts AC into DC, on the rotor itself.
To this rotating rectifier, an AC is supplied
from another generator. And this other
generator is coupled to the same shaft of
the turbine imparting mechanical power
to the main generator.

Software and magnetism

This is essentially the principle behind the
start-up's “virtual” magnet: software
regulates the current flowing through the
electromagnets, thus controlling the
strength and direction of the magnetic
field. The rectified current can be fed ina
controlled manner to the copper coils in
the rotor that would make the magnetic
strength and direction controllable.

In other words, the software is not
creating magnetism by itself. It is just
controlling how much current flows
through the electromagnets, and thus
how strong the magnetic field becomes.
There is no novelty in this design.

A permanent magnet establishes the
magnetic field in the air gap of an
electrical machine in a one-step process,
And because the magnet already exists,
no electrical energy is needed simply to
create the magnetic field. On the other
hand, with electromagnets, the magnetic
field first has to be established, and the
electric current modulated as per the
requirement using software,

And every additional step here
consumes some energy. There are

magnetic losses in the ferromagnetic core,
called core losses. The copper conductor
has resistance losses. The electronic
switches have switching and conduction
losses. As a result, it is unlikely for a
motor with an electromagnet to be more
efficient than a motor with a permanent

magnet.

Electromagnets in EVs

BMW and Renault have been trying to
build such an electrically excited motor.
The three-phase induction motor that
Nikola Tesla invented in 1888 - a light yet
rugged machine - was used by the first
version of the Model S from Tesla in 2012.
However, its efficiency was not good
enough.

Every 0.1% increase in efficiency of the
propulsion motor drive matters in an
electric vehicle (EV). This is because any
increase in the drive's efficiency will
improve the range drastically for a given
battery rating. Put another way, for a
given mileage, the battery size can be
reduced when the efficiency of the motor
drive improves. Thus, increasing the
motor drive’s efficiency will bring down
the weight and cost of the car perceptibly.

In any EV, the battery pack is the
costliest and heaviest component, which
is why the focus is on optimising the
battery’s rating. In turn, permanent
magnet synchronous motors dominate
the EV market because their efficiency is
the highest at present.

Electromagnets are not the only
alternative to permanent magnets.
Another approach is the switched
reluctance motor (SRM), whose rotor
contains neither permanent magnets nor
copper coils. Instead, SRMs have lower
rotor inertia than even induction motors.
In exchange, their torque comes in spurts,
which makes the motor noisy and less
efficient.

Recently, Honda joined hands with a
start-up from Canada called Endevryn to
improve the performance of an SRM to be
used in an EV.

At this time, we will have to wait and
see how the Bengaluru start-up fares in
the four-wheeler EV market.

(G. Bhuvaneswari is professor, Electrical
and Computer Engineering Department,
Mahindra University, Hyderabad, and
former faculty member, IIT-Delhi.
bhuvana225@gmail.com)

Core ldea

+ Virtual magnet = electromagnets + software
control.

- But constraints of efficiency, starting torque
and max speed keep such motors out of EVs
for now.

. How Motors Work

« Stator (stationary) & Rotor (rotating) form
concentric cylinders.

+ Magnetic field in the air gap enables energy
conversion.

* Generators use electromagnets excited
by DC (brushless excitation with rotating
rectifier).

) Virtual Magnet Explained

« Software controls current in rotor coils
—» controls magnetic field.

« Not creating magnetism; only regulating it.

+ Permanent magnet gives field in one step;
electromagnet needs energy and control.

Why Electromagnets Lose Out

» Core losses, copper losses, switching &
conduction losses.

+ Lower efficiency than permanent magnet
motors.

« Efficiency directly impacts EV range,
weight & cost.

@ Alternative - Switched Reluctance Motor

« No magnets or copper in rotor.
+ Lower rotor inertia but noisy & less efficient.

+ Honda + Endevryn working to improve SRM
performance.

) Key Takeaways for UPSC

« India’s theatre reform: capability restoration
needs time, money & structural change.

+ Readiness = metrics + standards + sustained
funding.

+ Technological choice in EVs driven by
efficiency, cost, and resource constraints
(rare-earth dependence).

+ Relevant for GS Il (Security, S&T, Energy
Transition) and Essay (Reforms, Capacity
Building, Self-reliance).



G. Bhuvaneswari

here have been a number of

news reports recently about a

startup in Bengaluru called

Vimag Labs that has replaced
rare-carth magnets in motors with
so-called “virtual® magnets.

One such report quoted Manish Seth,
the start-up's CEO, as saying: “We remove
permanent magnets, replace them with
copper coils, and then through software,
we generate magnetic fields inside the
motor.”

To understand this claim, it helps to
first see how electric motors produce
magnetic fields and why they use
permanent magnets in the first place,

Rotor and stator

A motor needs a magoetic field to
operate. One way to create it is using a
permanent magnet. Another is to pass
current through copper coils that have
been wound around a ferromagnet,
temporarily turning it into a magnet. This
is called an electromagnet - and it is this
approach that the startup has used,
instead of permanent magnets.

When an electrical machine converts
electricity into mechanical motion, it is
called a motor. On the other hand, a
machine that converts mechanical
movement into electricity is called a
generator. In both cases, the conversion
happens via a magnetic field.

In a motor, for example, mechanical
energy is harvested when the electric
energy is used to rotate a component
called the rotor. In a generator, electricity
is harvested through conductors
embedded in a stationary component
called the stator.

You can imagine both the stator and
the rotor to be two concentric cylinders.
Most of the time, the rotor is the inner
cylinder. And the magnetic field is
established in the gap between the stator
and the rotor for the energy conversion
process to happen.

An old technology

This is how the large generators in
hydroelectric, thermal, and nuclear
power plants work. And for a long time
now, they have used electromagnets
instead of permanent magnets.

In these generators, a turbine spins the
rotor. In a thermal or nuclear power
station, the turbine is driven by steam.
In a hydroelectric power station, it is
driven by falling water.
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‘Virtual magnet’ claims reveal
why EVs need their rare-earths

A large amount of effort has gone towards niplacing permanent magnets in the rotor with either electromagnets or just a piece of iron: however,
efficiency, starting torque capability, and the maximum speed achievable are some important constraints that have kept such motors out of EVs

In any EV, the battery pack is the costliest and heaviest component, which is why the focus ison

optimising the battery’s rating. In turn, permanent magnet synchronous motors dominate the
EV market because their efficiency is the highest at present. ) auLen EGENUSE

The next question is how electricity
can be fed continuously into coils that are
themselves rotating. Enter: the brushless
excitation system. The rotor coils need DC
~ but supplying it through sliding
electrical contacts is difficult because the
rotor is constantly spinning. The solution
is to mount a rectifier, a device that

converts AC into DC, on the rotor itself.
To this rotating rectifier, an AC is supplied
from another generator. And this other
generator is coupled to the same shaft of
the turbine imparting mechanical power
to the main generator.

Software and magnetism

This is essentially the principle behind the
start-up's “virtual” magnet: software
regulates the current flowing through the
electromagnets, thus controlling the
strength and direction of the magnetic
field. The rectified current can be fed ina
controlled manner to the copper coils in
the rotor that would make the magnetic
strength and direction controllable.

In other words, the software is not
creating magnetism by itself. It is just
controlling how much current flows
through the electromagnets, and thus
how strong the magnetic field becomes.
There is no novelty in this design.

A permanent magnet establishes the
magnetic field in the air gap of an
electrical machine in a one-step process,
And because the magnet already exists,
no electrical energy is needed simply to
create the magnetic field. On the other
hand, with electromagnets, the magnetic
field first has to be established, and the
electric current modulated as per the
requirement using software,

And every additional step here
consumes some energy. There are

magnetic losses in the ferromagnetic core,
called core losses. The copper conductor
has resistance losses. The electronic
switches have switching and conduction
losses. As a result, it is unlikely for a
motor with an electromagnet to be more
efficient than a motor with a permanent

magnet.

Electromagnets in EVs

BMW and Renault have been trying to
build such an electrically excited motor.
The three-phase induction motor that
Nikola Tesla invented in 1888 - a light yet
rugged machine - was used by the first
version of the Model S from Tesla in 2012.
However, its efficiency was not good
enough.

Every 0.1% increase in efficiency of the
propulsion motor drive matters in an
electric vehicle (EV). This is because any
increase in the drive's efficiency will
improve the range drastically for a given
battery rating. Put another way, for a
given mileage, the battery size can be
reduced when the efficiency of the motor
drive improves. Thus, increasing the
motor drive’s efficiency will bring down
the weight and cost of the car perceptibly.

In any EV, the battery pack is the
costliest and heaviest component, which
is why the focus is on optimising the
battery’s rating. In turn, permanent
magnet synchronous motors dominate
the EV market because their efficiency is
the highest at present.

Electromagnets are not the only
alternative to permanent magnets.
Another approach is the switched
reluctance motor (SRM), whose rotor
contains neither permanent magnets nor
copper coils. Instead, SRMs have lower
rotor inertia than even induction motors.
In exchange, their torque comes in spurts,
which makes the motor noisy and less
efficient.

Recently, Honda joined hands with a
start-up from Canada called Endevryn to
improve the performance of an SRM to be
used in an EV.

At this time, we will have to wait and
see how the Bengaluru start-up fares in
the four-wheeler EV market.

(G. Bhuvaneswari is professor, Electrical
and Computer Engineering Department,
Mahindra University, Hyderabad, and
former faculty member, IIT-Delhi.
bhuvana225@gmail.com)

Core ldea

+ Virtual magnet = electromagnets + software
control.

- But constraints of efficiency, starting torque
and max speed keep such motors out of EVs
for now.

. How Motors Work

« Stator (stationary) & Rotor (rotating) form
concentric cylinders.

+ Magnetic field in the air gap enables energy
conversion.

* Generators use electromagnets excited
by DC (brushless excitation with rotating
rectifier).

) Virtual Magnet Explained

« Software controls current in rotor coils
—» controls magnetic field.

« Not creating magnetism; only regulating it.

+ Permanent magnet gives field in one step;
electromagnet needs energy and control.

Why Electromagnets Lose Out

» Core losses, copper losses, switching &
conduction losses.

+ Lower efficiency than permanent magnet
motors.

« Efficiency directly impacts EV range,
weight & cost.

@ Alternative - Switched Reluctance Motor

« No magnets or copper in rotor.
+ Lower rotor inertia but noisy & less efficient.

+ Honda + Endevryn working to improve SRM
performance.

) Key Takeaways for UPSC

« India’s theatre reform: capability restoration
needs time, money & structural change.

+ Readiness = metrics + standards + sustained
funding.

+ Technological choice in EVs driven by
efficiency, cost, and resource constraints
(rare-earth dependence).

+ Relevant for GS Il (Security, S&T, Energy
Transition) and Essay (Reforms, Capacity
Building, Self-reliance).



Lingering challenges
India’s crisis in education should not be
treated as a technical failure

he Indian political leadership tends to
T respond to mass protest with new laws,

fast-track courts and inquiry committees,
rarely addressing core issues. The Cockroach Jan-
ta Party agitation has met a similar fate: the im-
mediate demand conceded, the upsurge molli-
fied with new legislation, the promise of judicial
scrutiny, and a task force. This is crisis manage-
ment, building on a dysfunctional architecture.
For the National Testing Agency (NTA), the task
force is expected to operationalise the K. Radhak-
rishnan Committee’s October 2024 blueprint,
much of it stalled for 18 months: a statutory,
UPSC-like NTA under a Director General and two
Additional Directors General; 10 functional verti-
cals spanning cybersecurity, psychometrics and
forensics; a thousand standardised testing
centres; a Digi-Exam biometric framework inte-
grating Aadhaar, facial recognition and continu-
ous surveillance. The NTA has issued hiring noti-
fications, but structural challenges remain: six to
12-month recruitment cycles, pay scales that can-
not compete with those of the private sector, and
cadre creation requiring legislative sanction. The
NEET 2027 deadline is daunting. Fully imple-
mented, the Radhakrishnan panel’s recommen-
dations would have included a shift toward con-
tinuous, computer-adaptive testing.
Standardised tests such as the GRE play a key role
in American admissions, but do not carry the
stakes of a single sitting. The panel also noted
that agencies such as the National Medical Com-
mission and the IITs are treated as passive clients
in the exam cycle. But these may well be outside
the purview of the taskforce since, as constituted,
it leans on capacity in technology, space re-
search, intelligence, public administration, and
logistics. Its lone academic is the IIT Madras di-
rector. More career educators and assessment re-
searchers might have pressed the broader ques-
tion — what these examinations are meant to
measure, and whether they should exist in their
current form — that the government appears to
treat as settled.

JEE’s conduct owes much to IIT faculty who
see its integrity as intrinsic to a brand they have a
stake in. NTA's paper-setters carry no compara-
ble loyalty. Unlike JEE Advanced, where nearly
every question is a fresh application of funda-
mentals, NEET draws on question banks mixed
and matched algorithmically — perpetuating the
nexus with coaching classes, and potential for
mischief. One of the top AIIMS institutions could
plausibly be entrusted with NEET paper-setting
each year. But the government’s approach does
not lend itself to greater engagement with acade-
mia. The task force’s mandate, as the Prime Mi-
nister has spelled it out, covers the entire exami-
nation system, not NEET alone. Yet, it may well
approach the CBSE marking fiasco, too, as a tech-
nical problem. Both point to the same failure: an
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Crisis management over problem solving:

* Leadership reacts with laws, courts, committees; root causes rarely addressed.

NTA reform blueprint (Radhakrishnan Committee):
» Statutory body like UPSC: DG + 2 ADGs.
* 10 verticals: cybersecurity, psychometrics, forensics, etc.

» 1,000 standardised centres; Digi-Exam with Aadhaar, facial
recognition and continuous surveillance.

() Structural challenges remain:
» Long recruitment cycles (6—12 months).
» Pay scales uncompetitive with private sector.

+ Cadre creation needs legislative sanction.
* Deadline pressure: NEET 2027.

() Broader questions ignored:
» Need for capable academic experts and assessment researchers.
* What exams should measure and whether current format is right.

« Government treats these deeper issues as settled.

@ NEET specific concerns:

» Question banks + algorithmic mixing — coaching nexus &
mischief risk.

 Paper-setters lack long-term stake (unlike JEE Advanced model).

» Suggestion: Entrust paper-setting to top AIIMS.

() Task force limitations:

» Composed mostly of tech, space, intelligence, administration,
logistics experts; only one academic (IIT Madras Director).

» Mandate covers entire exam system, not NEET alone.

* Likely to treat issues like CBSE marking fiasco as technical.

........................................................................................................................

® UPSC Relevance:
Education policy, governance reform, institutional design,

accountability, technology in governance, equity in access.
® Keywords:

NTA, Radhakrishnan Committee, NEET 2027, Digi-Exam,
computer-adaptive testing, assessment integrity, coaching nexus,

institutional autonomy.
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Main One

India has over 700 Scheduled Tribes, hundreds of languages, multiple religions and diverse cultural traditions.
* Discuss how public policy can balance cultural preservation with economic development.

India's diversity is a constitutional value

and a developmental asset.

Public policy must ensure development
that is inclusive, participatory and
respectful of cultural identities, in line
with Articles 29, 46, 350A,

Fifth & Sixth Schedules and the |
principle of sustainable development. i i_"/ %8

Q Preserves cultural identity, dignity

and social cohesion.

@ Ensures inclusive growth and reduces
alienation and conflict.

Q Leverages traditional knowledge
for sustainability.

Q Strengthens national integration
through respect for diversity.

STRATEGIES: BALANCING PRESERVATION & DEVELOPMENT

DEVELOPMENT

e Ensure Free, Prior and
Informed Consent (FPIC)
in projects affecting
indigenous communities.

e Strengthen Gram Sabhas
under PESA Act, 1996.

COMMUNITY-CENTRED

PROTECT CULTURAL
HERITAGE

e Document & preserve tribal
languages, folklore, crafts
and oral traditions.

e Promote Gl tags, digital
archives and cultural
tourism.

INCLUSIVE
LIVELIHOODS

e Develop value chains for
Minor Forest Produce (MFP).

e Encourage eco-tourism,
handicrafts and traditional
occupations through
market linkages.

* Mother-tongue education
under NEP 2020.

¢ Integrate indigenous
knowledge systems into
school curricula.

Y

MANAGEMENT

¢ Implement Forest Rights
Act, 2006 effectively.

Promote community-led
conservation and climate-
resilient livelihoods.

SUSTAINABLE RESOURCE

L5,

SOCIAL SAFEGUARDS

e Conduct transparent Social
Impact Assessments (SIA).

e Ensure fair rehabilitation,
skill development and
livelihood restoration.

INFRASTRUCTURE WITH | DIGITAL INCLUSION

¢ Use digital platforms to
market tribal products.

¢ Digitise endangered
languages and cultural
heritage.

e Ensure representation of

e Promote decentralisation

AN

PARTICIPATORY
GOVERNANCE

tribal & minority communities
in local bodies and planning.

and local self-governance.

Commercial
exploitation of
indigenous knowledge
and resources.

_ 4\ CHALLENGES b

Weak implementation
of protective laws
and policies.

Limited participation
of local communities

in decision-making. j

7' WAY FORWARD

entrepreneurship.

(@) covcuson

i DIVERSITY AT A GLANCE %
m 700+
Scheduled Tribes )
Development-
@ 19,500+ - By
induced
go:her Tongue displacement
alects threatens cultural
ﬁ 6 identity and Cultural homogenisation
:!;c?gr;isesz::e;igions livelihoods. due to globalisation
ultiple Sects and market
442 Rich Cultural forces.
\‘23’ Traditions, Art, \ P s i
Music, Cuisine,
L Festivals P,
Y EXAMPLES & INITIATIVES
Forest Rights Act, Ek Bharat N UNESCO Intangible
PESA Act, 1996 2006 TRIFED & ODOP Shreshtha Bharat ﬁ PM JANMAN Cultural Heritage
Q t ’ ’ l d | ‘ ’ S ——————
(! <
i g! ‘ & < , N —
Empmn Gram Sohbas = Recognises rights of tribal Promote tribal Promotes c-uhuul Focusad on Sallitto Recognition for Indian
in tribal areas. communities over forest products and locol utd:::;:dn:f and development of PVTGs. traditions & ast forms.

Economic development and cultural preservation are complementary, not contradictory.
Public policies rooted in constitutional values, community participation and sustainability 4
can turn India’s diversity into a source of inclusive growth, social harmony and national resilience.

0 Adopt “Development with Identity” approach.

Q Strengthen decentralisation and local self-governance.
Q Integrate cultural impact assessment in all major projects.
Q Promote public-private-community partnerships.

Q Measure development beyond GDP using social and
cultural well-being indicators.
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| RELIGIOUS * CULTURAL

DIVERSITY & DIVERSITY
¢ Freedom of religion 30 e Unity in diversity is the

enshrined in the cultural strength of India.
Constitution.

LINGUISTIC

, DIVERSITY
N . e India has 22 Scheduled ®@

GEOGRAPHICAL
DIVERSITY

¢ Diverse relief: Mountains,
Plains, Plateaus, Deserts,
Islands, Coastal plains.

Languages.

|
¢ Hundreds of mother * Diverse art forms, music,

tongues & dialects. y ‘ * Hindus, Muslims, C dance, literature, festivals (4
Christians, Sikhs, snillakine
e Indo-Aryan, Dravidian, Buddhists, Jains, | '

<

* Himalayas to Indian Ocean - W ,lx.ff‘,‘ P
large latitudinal & longitudinal /. .

extent.

Tibeto-Burman and Foudh
Austroasiatic families.

Zoroastrians and others. e Blend of traditions

¢ Coexistence, tolerance creates composite
and mutual respect - Indian culture.
core of Indian ethos.

e Varied climate from tropical
to alpine.
* Rich biodiversity hotspots. e Language is a carrier of

culture & identity.

ETHNIC AND TRIBAL SOCIAL DIVERSITY: REGIONAL DIVERSITY IN

DIVERSITY CASTE AND DIVERSITY DRESS AND FOOD
COMMUNITY

* India has the world’s EQUALITY « Different regions have » Wide variety of traditional
largest tribal population. * Caste system historically 2 distinct identities. o dress across states.

diverse and complex. “ \. .}

o Over 700 Scheduled e Variation in language, < West " / e Food habits influenced by
Tribes with rich cultural .« Constitution ensures MQ iﬂ dress, food, architecture, I oy climate, geography, religion
heritage. equality and prohibits | literature and lifestyle. Central 4 and culture. =

- discrimination. : . s .
« Distinct customs, beliefs, (IR /"L\' & 9 s Reguon:;\l pride | ¢ Vegetarian an: non-
. . : ' \ strengthens nationa etarian traditions
art, music and social | Affirmative action for w unity.g gxist

organisations. social justice and inclusion.

DIVERSITY IN DIVERSITY IN DIVERSITY IN BIODIVERSITY
FESTIVALS ARCHITECTURE ARTS AND LITERATURE DIVERSITY
o Festivals celebrated ¢ From ancient temples * Multiple classical and folk e India is one of the world's
across religions to mosques, churches, 1 art forms. megadiverse countries.

gurdwaras, stupas
and modern structures.

and regions. e s
¢ Rich literary traditions

in various languages. * Diverse flora and fauna

o Reflects agricultural SREC
2 across ecosystems.

cycles, seasons, * Dravidian, Nagara, o ilAE < t
historical events Vesara, Indo-Islamic,  * e e .
and spirituality. Coloniat and Moders philosophy and oral ¢ From Himalayas to

traditions. islands - great ecological b

styles.

¢ Promote social

harmony and joy. e Heritage reflects India’s ’ :::)ti:t:ou;:;eativity i
composite culture. o
DIVERSITY IN 4 DIVERSITY IN DIVERSITY AND UNITY IN DIVERSITY:
ECONOMIC ACTIVITIES E MUSIC AND DANCE DEMOCRATIC VALUES THE INDIAN ETHOS
e Agriculture, industry, \/ ; * Hindustani and e Pluralism and inclusiveness ° o "Vasudhaiva Kutumbakam” Pt
services and informal - A Carnatic classical are democratic strengths. ~ the world is one family.
sector coexist. X music traditions.

¢ Constitution guarantees
equality, freedom and
fraternity.

¢ Respect for all, harmony
e Livelihoods vary with in differences.
region, resources and

skills.

* Various folk and
tribal music forms.
« This diversity is India's
greatest strength
and global message.

* Diverse dance styles
reflect stories, beliefs
and celebrations.

* Diversity strengthens
nation-building and social
cohesion.

¢ Handicrafts, textiles
and local industries
add richness.
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SC restricts
‘retrospective’
green clearances

» SC quashes 2021 OM on ex post
facto ECs; prospective effect

via administrative orders

» ‘Amnesty’ can't be a permanent
parallel route

» Must be finite, rare exception,
confined to its class

* Prior EC regime under 2006
notification is mandatory

* Polluter-pays over ‘pollute and
then pay' principle

Article 21 « Environment Protection Act, 1986
Polluter Pays « Sustainable Development

‘Virtual magnet’ claims
reveal why EVs need
their rare-earths

.+ 'Virtual magnet’ claims
\  misleading: real magnets
~use rare-earths
» Nd, Pr, Dy critical for
high-performance motors

» Enable efficiency, compact
size & power

» Supply concentrated;
strategic vulnerability

« Diversify sources; invest in
recycling & innovation

« EV transition needs secure
rare-earth ecosystem

Critical Minerals ¢ Energy Transition
Atmanirbhar Bharat « Circular Economy

7 Behind China’s Al gift,
a constraint

» China's Al ‘gifts’ strategic,
not altruistic

» Export curbs reflect
geopolitical calculus

» Chip access, compute
remain constrained

* Tech sovereignty for
India is vital

« Build domestic Al stack
& talent

« Collaborate, but avoid
dependence

Tech Sovereignty « Geopolitics
Strategic Autonomy « Al Ecosystem

 Centre can't alter enviro safeguards

India’s theatre
reform needs a
readiness framework

* Theatre reformed via policy;
not captured by reform indices

* Need readiness to absorb,
implement & sustain change

 Leadership, capacity, data
& accountability crucial

» Gender inclusivity & diversity
must be core

* Use piloting, feedback
& iteration

* Build resilient systems, not
just rules

Governance « Institutions « Capacity Building
Inclusive Growth « Cultural Policy

B Lingering
challenges

» Growth with employment
remains a challenge

gaps persist

* Agrarian stress & rural
incomes need focus

¢ Urbanisation & infra
deficits continue

« Environmental
degradation pressing

+ Governance reforms must
be deepened

Inclusive Growth « SDGs
Human Development « Governance

Does the RBI believe
rupee is ‘undervalued’?

« FX intervention aims at
orderly markets

« No formal view on ‘correct’
exchange rate

* Rupee influenced by
fundamentals

« Stability, not target level,
is priority

« Capital flows & global
factors key

» RBI balances growth &
macroeconomic stability

Monetary Policy « Exchange Rate
Macroeconomic Stability « RBI Mandate

« Skilling, education & health

Backlog of cases,
timely completion of
paper leak probe
among challenges

* LS passes tougher law
against paper leaks

» Backlog of cases persists

 Timely completion of probes
a key challenge

 Strong deterrence & justice
delivery vital

» Coordination across agencies
required

« Protect credibility of
examinations

Rule of Law < Justice Delivery
Accountability « Good Governance

E Hiding

the scissors

e Fiscal arithmetic often
obscured

' » Off-budget items hide true
spending

» Subsidies & guarantees
under-reported

« Transparency in budgeting
essential

« Strengthen fiscal rules &
disclosures

« Public trust depends on
clarity

Fiscal Transparency « FRBM Act
Accountability ¢ Public Finance

Ten years and 7 PMs
later, did Brexit make
a difference?

* Brexit: 10 years, 7 PMs
on both sides

peers

* Trade frictions persist
¢ Investment affected

! » Migration flows altered

« Strategic autonomy vs
economic cost

International Relations ¢ Trade
European Union « Economic Impact

» UK growth underperformed

QUICK NEWS

© BS-lil vehicles may require
some modifications to use
E20 fuel: govt.

e U.S. fast-tracks Act to impose
up to 100% tariff on nations

India getting ready for Xi,
Putin visits in September
Nepal’s tiger numbers climb

20% to estimated 429,
says survey

The IACS and the making of
modern Indian science

e :

Private R&D spends cross
govt.’s in FY24

Young billionaires’ club gets
bigger amid ageing population

© © 0 O

Al race redraws Asian air
cargo, replacing e-commerce
as growth engine

Decide on menstrual leave

for women conductors:
Kerala HC
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PRELIM FACTS

Thar Desert — Cold Desert of India

Aravalli Hills — Oldest Fold Mountains
Sundarbans — Largest Mangrove Forest
Kharif Crops — Sown with Monsoon
ISRO — National Space Agency

73rd & 74th Amendments — 1992
WHO - UN Health Agency
India-Myanmar Border — ~1,643 km

©OO00O0O000O0e

SDG 13 — Climate Action

VOCABULARY

“ Perpetual — Never-ending; without limit
Q Supplants — Replaces; takes the place of
9 Conflate — Mix up or combine

o Discriminatory — Unjustly unequal

9 Transparency — Clarity; openness



