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Tarang Shakti 2024

● The Indian Air Force’s first multinational air exercise, Tarang 

Shakti-2024, will be held in August, and is likely to see the 

participation of 10 countries, in addition to a few others 

acting as observers.

● The exercise is now scheduled to be held in two phases. The 

first will be held in southern India in the •rst two weeks of 

August and the second will be in the western sector from the 

end of August to mid-September



● Among the countries sending contingents are Australia, 

France, Germany, Japan, Spain, the United Arab Emirates, the 

United Kingdom, and the United States. Germany will deploy 

fighter jets and also an A-400M transport aircraft



The Red Flag exercise,

● The Red Flag exercise, hosted by the U.S. Air Force (USAF) from 

June 4 to 14, concluded at the Eielson Air Force Base, Alaska. 

● This was the second edition of Red Flag this year; the exercise is 

hosted four times a year by the USAF. 

● Apart from the IAF, this edition saw the participation of the 

Singapore Air Force, the U.K.’s Royal Air Force, the Royal 

Netherlands Air Force, and the German Luftwaffe.





The Pradhan Mantri Kisan Samman Nidhi 
Yojana

● The Pradhan Mantri Kisan Samman Nidhi Yojana is a 

central government scheme which aims to provide 

financial support to all small and marginal farmers of 

India.

● The Scheme offers additional financial aid to farmers for 

procuring diverse inputs needed for agriculture and 

related activities, including ensuring good crop yield 

and health while meeting their domestic necessities.



● PM-Kisan scheme aiding annually with the financial help 
of Rs. 6000 per year in 3 installments of 2000 to all 
landholding farmers’ families of India.

● The Central Government of India is funding 100% for this 
scheme.

● The identification of the eligible farmer families will be 
done by the state and UT governments for the financial 
aid. In the scheme the monetary help will be directly 
transferred to the eligible beneficiaries bank account.







● T he general theory of relativity has been very successful at 

explaining gravity and an astonishing array of other related 

phenomena, such as gravitational waves, gravitational lensing, 

gravitational red shift, the existence of black holes, and time 

dilation. 

● This theory refines Isaac Newton’s laws and provides a unified 

description of gravity as a geometric property of spacetime



General theory of relativity

● General relativity is physicist Albert Einstein's understanding of 

how gravity affects the fabric of space-time.

● The theory, which Einstein published in 1915, expanded the theory 

of special relativity that he had published 10 years earlier. Special 

relativity argued that space and time are inextricably connected, but 

that theory didn't acknowledge the existence of gravity.

https://www.space.com/15524-albert-einstein.html
https://www.space.com/36273-theory-special-relativity.html
https://www.space.com/time-how-it-works
https://www.space.com/classical-gravity.html


● General relativity follows from Einstein’s principle of 

equivalence: on a local scale it is impossible to distinguish 

between physical effects due to gravity and those due to 

acceleration.

● Gravity is treated as a geometric phenomenon that arises 

from the curvature of space-time.

● The solution of the field equations that describe general 

relativity can yield answers to different physical situations, 

such as planetary dynamics, the birth and death of stars, 

black holes, and the evolution of the universe.

https://www.britannica.com/science/acceleration
https://www.britannica.com/science/curvature
https://www.britannica.com/science/space-time
https://www.britannica.com/science/field-physics
https://www.merriam-webster.com/dictionary/dynamics
https://www.britannica.com/science/star-astronomy
https://www.britannica.com/science/black-hole




Dark matter and Dark energy





● Dark matter isn’t simply dark: it’s invisible. Light of all types seems to pass 

through as though it’s completely transparent. However, dark matter does 

have mass, which we see by its gravitational influence.

● Studies of galaxies show stars and gas moving as though there’s a lot more 

mass than we can see pulling them along.

● Based on the motion of what we can observe, galactic dark matter resides in 

a “halo” surrounding the ordinary matter of the galaxy.

● Astronomers also study dwarf galaxies, which are less bright and therefore 

harder to observe, but which contain a higher fraction of dark matter than 

their larger cousins.



● Galaxy clusters can contain hundreds or thousands of galaxies, 

each of which have their own dark matter halo.

● However, the cluster has its own dark matter, which outweighs 

everything else put together. This dark matter influences how 

individual galaxies and hot gas move inside the cluster.



● Dark energy apparently creates a negative pressure that stretches 

the fabric of spacetime and allows celestial objects to drift apart. 

● In places with lots of matter, gravity has more of an effect than dark 

energy. But when space is empty of matter, dark energy dominates  

● Scientists found that in many rotating galaxies the velocities of 

stars didn’t decrease away from the centre.



● One explanation is that the galaxy has more matter than visible, 

exerting gravitational force that pushes stars at the rim to move 

faster. 

● This additional matter is dark matter  

● Dark matter and dark energy are assumptions. 

● They have a very strong hypothetical basis but no physical 

evidence of them has been found.



● dark energy fills all space. It has repulsive gravity and is thought to 

be pushing galaxies apart and accelerating the expansion of the 

Universe. Whereas dark matter is a mystery, dark energy is perhaps 

the biggest mystery in the Universe

● The Bullet Cluster formed after the collision of two large clusters of galaxies.

● λ (lambda) is the cosmological constant: it represents the energy 

density of space and is closely associated with dark energy. It appears 

in equations of the general theory of relativity





Electromagnet

● Invented in 1824 by the British physicist William Sturgeon, 

electromagnets are a fixture of modern life, appearing in loudspeakers, 

motors, magnetic resonance imaging (MRI) machines, maglev trains, 

and particle accelerators. 

● When an electric current flows through a wire, it creates a magnetic field 

around the wire. 

● So when the wire is coiled, the magnetic field becomes concentrated in 

the coil’s hole. 

● This is an electromagnet: a device in which an electric current produces 

the magnetic field. When the wire is coiled around a magnetic material, 

the material — called the core — amplifies the strength of the magnetic 

field. 



● This is because ferromagnetic metals like iron already contain 

small magnetic fields inside their bulk produced by its atoms. 

● Because these fields point in random directions, the fields 

cancel themselves out. 

● When the iron is used as the core in an electromagnet and a 

current is passed, the magnetic field it produces penetrates the 

iron’s bulk and forces the tiny fields to align along the external 

field’s direction





Gender gap report (world economic forum )

● The global gender gap score in 2024 for all 146 countries 

included in this edition stands at 68.5% closed. Compared 

against the constant sample of 143 countries included in last 

year’s edition, the global gender gap has been closed by a 

further +.1 percentage point, from 68.5% to 68.6%. 

● When considering the 101 countries covered continuously 

from 2006 to 2024, the gap has also improved +.1 points and 

reached 68.6%.



Based on current data, it will take 134 years to reach full parity – roughly five 
generations beyond the 2030 Sustainable Development Goal (SDG) target. In 
addition:

● The 2024 Global Gender Gap Index shows that while no country has 

achieved full gender parity, 97% of the economies included in this edition 

have closed more than 60% of their gap, compared to 85% in 2006.

● Iceland (93.5%) is again ranked 1st and has been leading the index for a 

decade and a half. It also continues to be the only economy to have closed 

over 90% of its gender gap. Out of the remaining nine economies in the top 

10, eight have closed over 80% of their gap.



● European economies occupy seven spots out of the global top 10. In 

addition to Iceland, these include Finland (2nd, 87.5%), Norway (3rd, 

87.5%), Sweden (5th , 81.6%), Germany (7th, 81%), Ireland (9th, 80.2%) 

and Spain (10th, 79.7%). 

● The remaining three spots are occupied by economies from Eastern Asia and the 

Pacific (New Zealand, 4th, 83.5%), Latin America and the Caribbean (Nicaragua, 6th, 

81.1%), and Sub-Saharan Africa (Namibia, 8th, 80.5%). Lithuania (11th, 79.3%) and 

Belgium (12th, 79.3%) dropped out of the top 10, with Spain and Ireland climbing +8 

and +2 ranks, respectively, to join the top performers in 2024.



● Among the 146 economies covered in the 2024 index, the Health and Survival 

gender gap has closed by 96%, the Educational Attainment gap by 94.9%, the 

Economic Participation and Opportunity gap by 60.5%, and the Political 

Empowerment gap by 22.5%.

● Since 2006, subindexes have shifted at different paces, based on the constant 

sample of 101 countries. 

● Overall, the most significant shift occurs in Political Empowerment, where parity 

has jumped a total of 8.3 percentage points to 22.8% over the past 18 editions. In 

Economic Participation and Opportunity and Educational Attainment, parity has 

gained 4.8 and 4.2 percentage points respectively. 



● Health and Survival is the only subindex where there has been a 

moderate decline from 2006 (-0.2 points).

● With the evolving pace of each individual subindex affecting 

their respective timelines to parity, results from this year have 

extended the wait for parity in Educational Attainment to 20 

years (+4 years from 2023) and Political Empowerment to 169 

years (+7 years from 2023), yet brought forth the timeline for 

Economic Participation and Opportunity to 152 years (-17 years 

from 2023).



Case of india

● With a population of over 140 crore, even two steps back mean 

staggering numbers. 

● Though India, it pointed out, had shown a slight improvement in 

economic participation and opportunity for the last few years, it 

would need 6.2 percentage points more to match its 2012 score of 

46%.

● One way of achieving the objective will be through bridging gender 

gaps in, say, the labour force participation rate (45.9%). 



● To do that, a slew of measures must be in place, from ensuring 

that girls do not drop out of higher education, providing them job 

skills, ensuring safety at the workplace, and helping them keep a 

job after marriage by sharing responsibility for chores at home. 

● In education, the gap between men and women’s literacy rate is 

17.2 percentage points wide, leaving India ranked 124th on this 

indicator. India has fared better in the political empowerment 

index, but women’s representation in Parliament continues to be 

low.





Special marriage act 

● All marriages in India can be registered under the respective personal law 

Hindu Marriage Act, 1955, Muslim Marriage Act, 1954, or under the Special 

Marriage Act, 1954.

● It is the duty of the judiciary to ensure that the rights of both the husband 

and wife are protected.

● The Special Marriage Act, 1954 is an Act of the Parliament of India with 

provision for civil marriage for people of India and all Indian nationals in 

foreign countries, irrespective of religion or faith followed by either party.



● A marriage under the Special Marriage Act, 1954 allows people from 

two different religious backgrounds to come together in the bond of 

marriage.

● The Special Marriage Act, 1954 lays down the procedure for both 

solemnization and registration of marriage, where either of the 

husband or wife or both are not Hindus, Buddhists, Jains, or Sikhs.

● According to this Act, the couples have to serve a notice with the 

relevant documents to the Marriage Officer 30 days before the 

intended date of the marriage





Kafala system

● The kafala system is a system used to monitor migrant laborers, 

working primarily in the construction and domestic sectors in Gulf 

Cooperation Council member states and a few neighboring countries, 

namely Qatar, Bahrain, Kuwait, Lebanon, Oman, Saudi Arabia and the 

United Arab Emirates.





● The 'Kafala' system is a legal framework that has been continued for 

decades in the Gulf countries. It is utilized for the employment of 

foreign workers in Saudi Arabia, the United Arab Emirates, Bahrain, 

Qatar, Kuwait, and Oman. Jordan, Lebanon, and Iraq do not follow 

this system. 





Who constitutes the Council of Ministers? 

● India is a parliamentary democracy with the President as its nominal 

head. 

● Article 74 of the Constitution provides that there shall be a COM 

headed by the Prime Minister (PM) to aid and advise the President.

● The real executive powers lie with the COM. A Minister should be a 

member of either the Lok Sabha or the Rajya Sabha and if not, 

should become one within six months of his/her appointment. 



● A similar setup prevails in States with a COM headed by the Chief 

Minister (CM). 

● The COM consists of a Cabinet minister, MoS with independent charge, 

MoS and a Deputy Minister. 

● The Constitution does not classify the members of the COM into 

different ranks. All this has been done informally, following the British 

practice. 

● Cabinet Ministers are higher in rank and handle large portfolios while 

MoS assist the Cabinet Ministers and work under them. 

● MoS with independent charge directly reports to the Prime Minister for 

their respective ministries



What is the constitutional limit? 

The first COM at the time of independence had only 15 Ministers headed by 

Prime Minister Jawaharlal Nehru. 

After the first general elections in 1952, Nehru inducted around 30 Ministers 

into his COM. 

Over the years, the size of the COM had gradually increased to around 50-

60. Interestingly, it is the United Front governments led by Deve Gowda 

(June 1996) and I.K. Gujral (April 1997) that were sworn in with just 21 and 

34 Ministers respectively. 

In 1999, when Atal Bihari Vajpayee became Prime Minister, his COM had 74 

Ministers



● The National Commission to review the working of the Constitution 

under the Chairmanship of Justice Venkatachaliah set up in 

February 2000, had suggested a ceiling of 10% of the total strength 

of Lok Sabha/Legislative Assembly for the number of Ministers at 

the Centre/State level.



● Finally, through the 91st Constitutional Amendment in 2003, the 

total number of Ministers including PM/CM in the COM was limited 

to 15% of the total strength of the Lok Sabha/State Legislative 

Assembly. 

● There is no minimum requirement at the Central level whereas even 

the smaller States should have a minimum of 12 Ministers. For 

Union Territories of NCT of Delhi and Jammu & Kashmir (J&K), the 

maximum limit is 10% of the total strength of its Assembly.



What are the issues? 

● A thorny issue even after the limit on the number of Ministers is 

the appointment of Parliamentary Secretaries in various States. 

● The office of Parliamentary Secretary (PS) also has its origin in 

the British system. In India, the post of PS was •rst created in 

1951. 

● They have not been a regular feature in the Central governments 

thereafter and the last PS at the Centre was appointed in 1990. 



● However, various States have continued with their appointment to 

circumvent the limit on COM placed by the 91st Amendment. 

● High Courts of Punjab & Haryana, Rajasthan, Bombay, Calcutta, 

Telangana, Karnataka etc. have quashed or questioned the 

appointment of PS in the States under their jurisdiction for indirectly 

violating the maximum limit on COM. 

● The Supreme Court in July 2017 had also declared a law passed by 

Assam in 2004 for the appointment of PS as unconstitutional



● It is also pertinent to note that States like Sikkim, Goa and smaller 

States in the northeastern region with a current estimated population 

ranging from seven to forty lakhs have a minimum of twelve 

Ministers. 

● However, Union Territories of Delhi and J&K with estimated 

population of over 2 crore and 1.5 crore, can have only a maximum of 

seven and nine Ministers respectively. 

● The administration of public order, police and land in Delhi is not with 

the Delhi government. Similarly, public order and the police of Jammu 

and Kashmir will not be with its government. 

● Nevertheless, considering the population of these Union Territories, 

the 10% limit for their COM may be reconsidered.
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SWM CESS

● The Bruhat Bengaluru Mahangara Palike’s decision to levy a Solid 

Waste Management cess of ₹100 per household has sparked debate and 

criticism among residents and stakeholders.  

● Offering SWM services is complex and resource intensive. 

● The yield from waste conversion is low and typically, operational 

revenue from waste processing facilities covers only about 35-40% of 

operational expenses, with the rest subsidised by the Urban Local 

Bodies. 



● Large cities like Bangalore spend about 15% of their budget 

whereas the revenue from SWM services, is almost negligible at 

₹20 lakh per year. 

● Smaller cities tend to spend up to 50% of their budget but also 

end up with almost negligible revenue. 

● Hence, ULBs charge SWM cess to cover a portion of the costs



● Solid waste generated in Indian cities consists of about 55-60% wet 

biodegradable material and 40-45% non-biodegradable material. 

● The portion of recyclable material in the dry waste is minimal, only 

about 1-2%, with the rest being mostly non-recyclable and non-

biodegradable waste. 

● Although 55% of the wet waste can be converted into organic compost 

or biogas, the yield is as low as 10-12%, making both composting and 

biogas generation from solid waste financially unviable.





Enmetozobactum

● Orchid blossoms with new drug to treat anti-microbial 

resistance.

● Enmetozobactum is not only among the few drugs discovered in 

India by an Indian company — there are less than 20 of them —

but it is the •rst India-discovered drug to get U.S. FDA approval. 

● And there is more. Disease-causing bacteria are getting cleverer 

by the day, developing resistance to many antibiotics doctors 

prescribe





More Miles Less Plastic

● More Miles Less Plastic is an environmental initiative that One Ocean 

Foundation has developed and implemented for the nautical world and 

more specifically for sailing events.

● The two main objectives of this project consist in creating awareness on 

ocean issues while at the same time having a concrete impact through 

the collection of plastic waste from marine and coastal areas.

● The initiative is part of the project No Plastic in the Ocean that aims to 

fight marine pollution from plastics and microplastics.





Wearable fabric

● In a paper published in Science, researchers from the University 

of Chicago detail a new wearable fabric that can help urban 

residents survive the worst impacts of massive heat caused by 

global climate change, with applications in clothing, building and 

car design, and food storage. 

● In an urban heat island, the sun is only one source of heat. 

● While the sun bakes from above, thermal radiation emitted from 

buildings and pavement blast city-dwellers with blistering heat 

from the sides and below. 

● About 97% of the clothes are being heated by the thermal 

radiation coming at them from the sides and below, which 

broadband emitter fabric does not fight. 



● This means many materials that perform well in lab tests will not 

help city-dwellers in Arizona,Southeast Asia and China when 

massive heat waves hit them. 

● The University of Chicago team’s new textile, which has received 

a provisional patent, can help provide a passive cooling system 

that can supplement and reduce the need for energy- and cost-

intensive systems.









Artemisinins

● Plant-derived compounds best known for their antimalarial 

properties relieve polycystic ovary syndrome, a major public 

health problem that a•ects millions of women worldwide. 

● These compounds, called artemisinins, achieve their e•ect by 

suppressing ovarian androgen production in multiple rodent 

models as well as in a small cohort of human patients





lomerizine

● A drug approved for the treatment of migraines can also disrupt energy-

producing processes that fuel hardy leukemic stem cells, according to a 

new study in mice. 

● The findings show that the medication, named lomerizine, could 

sensitise treatment-resistant leukemia tumors to drugs such as 

imatinib, suggesting a new potential type of combination therapy.

● Combining imatinib and lomerizine shrank chronic myeloid leukemia 

tumors in mice, suppressed leukemic stem cells, and prolonged 

survival





Pigeon behaviour

● A new study looked at the social influences on pigeon flight routes. 

Researchers have found that flight paths are improved as younger 

birds learn the route from older birds, leading to overall more 

efficient routes over generations. 

● The researchers compared the pigeon flight data to a computer 

model that prioritised four main factors representing what might be 

involved in choosing a flight path with minimal cognition, including: 

direction to the goal, representing the bird’s internal compass; 

proximity to the other pigeon; the remembered route; and general 

consistency, since the birds are unlikely to make erratic turns. 
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