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21J7.  Four Indians killed near Ukrainian port of Odessa 

                                                    

 Four Indian citizens were killed and one was critically injured in an attack on a merchant 
vessel near the Ukrainian port of Odessa on Sunday. 

                                         ए               पर   ए                               
         गई     ए      ग   र  प            ग    

  “On the evening of 19 July 2026, vessel MV Golden Leo was attacked while departing the 
port of Odessa. 

19       2026                        (MV Golden Leo) पर                  र              

          ग    
  “India condemns such attacks and reiterates that targeting commercial shipping and 

endangering innocent civilian crew members, or otherwise impeding freedom of 
navigation and commerce, is deplorable and should be avoided,” said the MEA in its 

statement. 

                 प                                          र             र                   

                     ,                                            र                      

           और                  प    र              और                   ए  
 He said Russia attacked another merchant vessel flying the flag of Antigua and Barbuda 

in the Black Sea on Saturday. 

                                          (Black Sea)            औ                      ए  

                 पर               
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21J7.  Press and play 

    औ      

 Spain‟s second World Cup title, achieved after a 
narrow extra-time victory over Argentina in the final, was a 
triumph of the collective. 

         अ       पर अ                                     

           ग                              ,                 
         

 The Luis de la Fuente-coached outfit conceded just one 
goal in eight matches, was unmatched in the centre of the pitch 
with playmaker and Golden Ball winner Rodri completing a 
record 790 passes, and exhibited diffused excellence up front by 
having seven different players score its 14 goals. 

                                                             , 
                                          र     790     प र   र 
                  , और      प            अ  -अ   

            र      14      र                                 
 So much so that even the individual brilliance of the 

teenaged Lamine Yamal was astutely subsumed within the 

whole. 

               र                            ग               

                         प              गई  
 Starting 2008, the country has won two of the five 

World Cups and three of the five Euros. 

2008                                                         
                       प         ए     

 Interestingly, after its maiden World Cup win in 2010, 
Spain had not gone past the round of 16 at three subsequent 

editions. 

र     प   , 2010     प   प                          प    ग   
        र      अ    -16         ग          प        

 Kylian Mbappe‟s experience was bittersweet; he won 
the Golden Boot (10 goals) and became the all-time top-
scorer in World Cups (22) but remained a mute spectator as 
Spain subjugated his star-studded France in the semi-final. 

                              र  ;                  (10    ) 

     और                                                (22 

   )    ,                            र           र              

       पर      र                         र    
 

 

Award Purpose Winner (2026) 

� Golden Ball Best player of the tournament Rodri (Spain) (FIFA) 

� Golden Boot Top goalscorer of the tournament 
Kylian Mbappé (France) – 10 

goals (FIFA) 

� Golden Glove Best goalkeeper Unai Simón (Spain) (FIFA) 
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Award Purpose Winner (2026) 

� Best Young Player 

Award 
Best player under 21 years of age Pau Cubarsí (Spain) (FIFA) 

� FIFA Fair Play 

Trophy 

Team with the best disciplinary 

record and fair play 
Spain (FIFA) 

 
 

 
21J7.  Khalil al-Hayya, Hamas‟ negotiator in 
Gaza talks, named group chief 

                                    अ -         
              

 Palestinian group Hamas said on Monday that it 
had elected Khalil al-Hayya, the group‟s negotiator in 
indirect truce talks with Israel, as the head of its Political 
Bureau. 

            ग                                      
                                        प               र 
     अ -          ग                                      

         
 Hamas‟s armed wing, the Ezzedine Al-Qassam 

Brigades, also declared its “full support.” 

               ग            अ -                         प   "          "               
    

 Mr. Hayya succeeds Yahya al-Sinwar, who was killed by Israel in 2024. 

        अ -              अ -                      , 
      2024              र        र    गई     

 

21J7.  Chess legend Judit Polgar declines 
post of Hungary President 

                                                

                    

 Chess legend Judit Polgar on Monday turned 
down Hungarian Prime Minister Peter Magyar‟s offer to 
join his effort to end the Viktor Orbán era as the country‟s 
President. 

                                                        
                        र                               

      र  र                                            

        ए र          र                            ग       
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TOPICS COVERED      
21J7 Adult unmarried daughter can seek money for education from father: HC 
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21J7. Adult unmarried daughter can seek money for education from father: HC 

     अ                                                          :             

 Observing that an adult unmarried daughter is entitled to invoke Section 
20(d) of the Protection of Women from Domestic Violence Act, 2005, 
to seek monetary relief from her father for pursuing post-graduation 
amid her parents‟ strained relationship, the Karnataka High Court upheld 
a trial court order directing a man to pay ₹16 lakh towards the annual fee 
for his daughter‟s PG medical course. 

      प    र     ए    ए       अ              प       - प          प    
                               (    -       )    प  ई      ए  प           
                   र                                        अ      , 2005 

        20(d)       र            ,                             अ        
            र र र र  ,        प       प   प                        
                         प    ₹16          ग     र                 ग   
    

 “The obligations of parents to provide basic amenities, healthcare and education cannot be 
said to be extinguished upon a child attaining majority. 

                  , "    -         प                        ए ,             और       प    

 र                                                                    
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 It is the custom and practice everywhere in the world that parents are morally obligated to 
provide basic amenities, including healthcare and education,” the High Court observed. 

        र               पर पर  और      र           -      प                       और      
                        ए   प     र              प      र             " 

GS Paper 1: Geography 21 July 2026 

TOPICS COVERED      

21J7 China, Philippines trade barbs in South China Sea encounter 

                     औ                      -        

21J7 Ugandans and Tanzanians find fragile refuge in Kenya as repression soars 

                        औ                           अ                      
 

 
 

21J7. China, Philippines trade barbs in South China Sea 

encounter 

                     औ                      -        

 The Philippine military on Monday accused China‟s Coast Guard of 
allegedly injuring a Filipino sailor during an incident near the disputed Second 
Thomas Shoal in the South China Sea. 

                               र प  ग                       (China Coast 

Guard)                                                      ई ए          ए  

                       र       
Feature South China Sea East China Sea 

Major disputed islands 
Spratly, Paracel, Scarborough Shoal, 

Second Thomas Shoal, Reed Bank 
Senkaku (Diaoyu/Diaoyutai) Islands 

Number of claimant 

countries 

Six (China, Taiwan, Vietnam, Philippines, 

Malaysia, Brunei) 
Three (Japan, China, Taiwan) 

Main issue 
Multiple overlapping territorial and 

maritime claims 
Sovereignty over one island group 

Strategic importance 
Shipping lanes, fisheries, hydrocarbons, 

military bases 

Fisheries, hydrocarbons, strategic 

naval location 

Key legal issue 
China's Nine-Dash Line rejected by the 

2016 UNCLOS tribunal 

Sovereignty dispute remains 

unresolved 

 

GS Paper II: Polity 21 July 2026 

TOPICS COVERED      

21J7 Reclaiming footpaths, taking cities back from cars 
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21J7. Reclaiming footpaths, taking cities back from cars 

                         ,                                    
 A vendor, debris, an open drain, a two-wheeler, and a signboard together form what is 

still, with bureaucratic optimism, called a pavement. 

ए          ,     ,          , ए              ,     ए               र                   

 र     ,                                                      

 In June 2026, the Supreme Court of India gave constitutional language to this daily 
indignity, in Maniyar Iliyaz @ Shaik Riyaz vs P. Ayyappan (2026). 

    2026                             Maniyar Iliyaz @ Shaik Riyaz      P. Ayyappan 

(2026)                    प                                 
 It held that walking on demarcated footpaths is a fundamental constitutional right, 

protected under Article 19(1)(d) and Article 21 of the Constitution. 

                        र          पर      ए                  अ        ,                 
अ       19(1)(d)     अ       21       ग     र            
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 It observed that pedestrians have a right to safe footpaths and footways, and directed 
States and Union Territories to frame policies and guidelines for their provision and 

maintenance. 

                                         र            ए                     र              
ए                                 और र र         ए         ए                 र  र            

      
 It is a public health intervention, a road safety measure, and a democratic test of whether 

Indian cities are built for people or merely for machines. 

   ए                        , ए                ,                         पर          

                     ए    ए गए                       ए  
 Health risk factors and diseases such as diabetes, hypertension, fatty liver disease, and 

obesity are rising rapidly, as reported by every newly available population health dataset. 

                              र       ,           ,              ,                        

      और र ग     ग         र       
 Walking and increased physical activity are among the low- and no-cost interventions that 

can halt and reverse this rise in metabolic diseases. 

                                                 ग            प     ,                       
                 र                                    

 Yet, the World Health Organization (WHO)‟s India Physical Activity Profile 2024 
estimates that 49.4% of Indian adults do not meet the recommended levels of physical 
activity; among women, the figure is 57.2%. 

  र   ,                   (WHO)    India Physical Activity Profile 2024         र 49.4% 

                       र                          र  ;                     57.2%     
 The Union Ministry of Road Transport and Highways (Transport Research Wing) „Road 

Accidents in India 2024‟ report found that two-wheeler riders and pedestrians together 
accounted for nearly 67% of road fatalities, with 1.28 lakh deaths among these vulnerable 

groups. 

                              (       अ             )    „Road Accidents in India 2024‟ 

 रप            र                    और                              र                       
 ग ग 67%            ,                     ग     1.28                     ई  

 

GS Paper II: Governance 21 July 2026 

TOPICS COVERED      

21J7 APAAR: SC to direct CBSE to comply with HC order 
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21J7. APAAR: SC to direct CBSE to comply with HC order 

APAAR:           , CBSE                                        
           

 The Supreme Court agreed to clarify on Monday that the Central Board of 
Secondary Education (CBSE)‟s implementation of the Automated Permanent 
Academic Account Registry (APAAR) across India must be voluntary as per an 
Orissa High Court judgment of last year, which had directed a clear “opt-
out/refusal option” in the consent form. 

                   र        प    र   पर                                          
(CBSE)    र  प र                                   अ             (APAAR)    
                           ए,          प                              प            
                                 (Consent Form)     प   "   -   /         
      (Opt-out/Refusal Option)"        प        र                     

Automated Permanent Academic Account 

Registry (APAAR) 

 APAAR (Automated Permanent Academic Account Registry) is a 

12-digit lifelong digital academic identity for every student in India under 

the "One Nation, One Student ID" initiative of the Ministry of Education.  

 It is aligned with the National Education Policy (NEP) 2020 and the 

National Credit and Qualifications Framework (NCrF).  

Objectives 

 Digitally store academic records in one place.  

 Enable seamless transfer between schools, colleges, and universities.  

 Simplify credit recognition and transfer.  

 Reduce paperwork and improve verification of academic credentials.  

 Integrated with DigiLocker for secure digital access.  

 Linked with the Academic Bank of Credits (ABC) to facilitate credit accumulation 

and transfer in higher education.  

Registration Process 

1. Student details are verified by the school/institution.  

2. Parental consent is required for minors.  

3. Identity is authenticated.  

4. The APAAR ID is generated and made available through DigiLocker.  

 

GS Paper II: International Relations 21 July 2026 

TOPICS COVERED      

21J7 Canada-India defence collaboration for a secure future 

                         -               
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21J7. Canada-India defence collaboration for a secure future 

                         -               
 Speaking at CANSEC 2026, Canada‟s leading defence, security, and emerging 

technology event, on May 27, 2026, Prime Minister Mark Carney said: “The very nature of 
war is rapidly evolving, driven by the proliferation of drones, autonomous systems, and 
weapons in orbit. 

27    2026    CANSEC 2026,                     ,      , ए                            , 
            र     ए                          , “                  ग          र     ,         र  

   ,              ,     अ                                 र    ” 
 Canadian and Indian navies participated in the Rim of the Pacific exercises and Talisman 

Sabre exercises. 

       और                                     (Rim of the Pacific)                   
(Talisman Sabre)                  ग       

 We have also launched a Defence Industrial Strategy to diversify supply chains so 
Canada does not rely on just one country. 

                                         ए     औ              (Defence Industrial 

Strategy)      र        ,                 ए         पर     र   र    
 We are investing in innovation, including through a half billion-dollar investment in next 

generation aerospace technologies, including a drone innovation hub. 

                    र र     ,       अ                                      ए     अ        

             ए                 (Drone Innovation Hub)       प                
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Strategic technology cooperation 

                        
 Canada is one of only a few countries with a full-spectrum aerospace sector, while India‟s 

domestic aviation industry is the third largest domestic market in the world. 

                        ए    ,       प       -                      ,               र    
           ग                                        

 Canada is a research and development powerhouse, while India is focused on advancing 
innovation capacity and high-end manufacturing. 

      अ                                 र      ,                              -      

             ग        पर           
 Canada‟s RADARSAT constellation system can have application in meeting India‟s aim of 

advancing its naval capacity in the region. 

         RADARSAT                                                 र                प     
    प  ग              

 Critical minerals are the building block of defence technologies — another area where 
Canada and India can expand their partnership. 

              (Critical Minerals)                       र   —   ए                        
और       प         र          र  र          

 Canada has vast geological reserves of 31 critical minerals from cobalt to helium. 

         प                र           31                                       र     
 Canada holds the tenth largest reserves of rare earth elements; the third largest 

recoverable resources of uranium; and 5% of the world‟s tungsten reserves. 

         प                                          ,                                               

      ,                             5%           
 Additionally, Canada is the second largest producer and exporter of uranium globally, 

with 24% of global production in 2024. 

         र  , 2024                     24%   ग       र                                 
                औ          र    

 The Canada-India Memorandum of Understanding on Critical Minerals Value Chain, 
signed during Mr. Carney‟s visit to India in February-March 2026, laid the groundwork for 
the integration of stable, resilient supply chains between the two countries. 

     –     2026                              र         र       -                        

                                            र और                        ए   र     
   र     र    

GS Paper III: Economy 21 July 2026 

TOPICS COVERED      

21J7 Why inflation is rising in India 

                                
21J7 India joins WTO‟s agreement on fisheries subsidies 

     WTO                                         
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21J7.  Why inflation is rising in India 

                                
 Even those with only a fleeting connection to economics believe that prices rise when 

demand outpaces supply (overheating), and vice versa. 



                      
 

  

P
ag

e1
3 

अ                      र  र           ग                          ,                           
(अ       /Overheating),                  और        पर                     

 The WPI is a weighted average of three sub-categories of commodities: primary articles 
(food, minerals, etc.), fuel and power, and manufactured products. 

WPI                प-      —              (          ,         ),             ,     
               —      र  औ       

 Fuel and power prices require little explanation as they are determined by oil prices 
purchased from abroad and are essentially imported prices. 

                           ग                             ,                     र              
             पर     र          और                             

 The Polish economist Michal Kalecki argued that while primary commodity prices are 
demand-determined, industrial prices are cost-determined. 

         अ                                                                  -                , 
     औ                           -                  

 In other words, inflation of industrial commodities is not determined by a demand and 
supply mismatch. 

       औ                                   र       और                                 
 For primary commodities (panel (a)), supply is virtually fixed, represented by a vertical 

curve on the quantity axis, whereas demand follows the usual downward sloping curve. 

              (प    (a))                     ग ग    र        ,          -   पर ए        र 
      र                ,                   प             र                     र   र       

 A decline in supply (shifting of the supply curve in panel (a) to the left) will increase its 
prices. 

              (       प    (a)     प                र       )                 र ग   
 In the case of food, for example, a bad monsoon will affect production adversely, thereby 

decreasing supply and increasing its prices. 

    र       ए                            र          प               र ग ,              
   ग  और          ग   

 A good monsoon, on the other hand, will bring the prices down. 

       पर  ,                          र ग   
 Inflation here is demand-pull. 

                          -      (Demand-Pull)          
 For the manufactured commodities (panel (b)), the supply curve is flat, which means a rise 

or a fall in demand (shifting of the demand curve) will bring about an equivalent supply of 
such commodities with no change in their prices. 

                (प    (b))                                   ,                                  
         पर        प                             ,                 ई प र                

 Again, the reason is simple. 

     प         र      र      
 Most such commodities, except in cases of supply constraints, are produced in factories 

that run below capacity, so an increase in their demand simply increases their production. 

                ए ,                             र,                                  प   प    
           पर       र           ए                पर                         

 Prices are determined instead by the cost of production. 

                   र                 र           
 The supply curve is nothing but a profit markup over the cost (the vertical difference 

between supply and cost is the profit markup). 
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                        पर      गए            (Profit Markup)               र      ( प     
और   ग                  र    र                      )  

 A rise in the costs would push the cost curve up, and, unless the capitalists want to absorb 
this rise in cost through a lower markup, this would get passed on as higher prices in the 

market. 

                ,             पर     र        एग                                

     र  र          र     ग                 र ,                    र                   प 

    प        पर         र       एग   
 Inflation here is purely cost-push. 

                      प          -      (Cost-Push)          

What happened in the Indian case? 

                         ? 
 If manufactured prices are cost-determined, what do their costs depend on? 

                                 -           ,           ग        र   पर     र  र     ? 

 While wage cost is an important component of total costs, it is usually not the factor that 
pushes prices up because Indian workers do not really have space to bargain for higher 

wages. 

    प                   ग     ए      प          ,   र                                   
       र           ,                       प                  ए                   प      

ग                  
 It is the material costs instead, which create the inflationary impulse. 

       पर  ,                                             प    र       
 One of the most important materials used in the production of any industrial commodity is oil. 

        औ    ग            प                      प                   ए          
 If we plot the movement of fuel and power against the manufactured prices (Chart 2), we 

can see almost a one-to-one correspondence between the two. 

                                                               (     2)     र ,                

 ग ग                 ई          
 A rise in fuel and power prices raised the manufactured inflation as well. 

                                                                            
 In every instance, drought conditions were accompanied by a significant rise in food 

inflation, much in line with the Kaleckian structuralist idea. 

         र पर                                                                 गई,    
                                   प     

 We believe food prices need to be decoupled from the vagaries of nature to the extent 

possible. 

   र                                           ,                                      अ   

              ए  
 That India solely depends on the rain gods to feed its population is in itself quite 

unscientific and an anachronism in the modern era of technology. 

                प               र -प     र        ए प र   र         पर     र   ,        

      ग        ग            अ                        
 The country must invest heavily in agriculture, particularly in irrigation infrastructure, which 

is not entirely dependent on the monsoon. 

              ,        प           अ          ,     प      पर        र       ए,    प र   र         

पर     र       
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 Instead of the ill-thought-out inflation targeting framework, the government should apply a 
countercyclical indirect tax policy to keep fuel and power prices in check. 

 प       प         र                                  पर  र  र       -       अ        
      प         ए,                                       र           

 If the government can reduce the customs and excise duties when crude prices soar, the 
cost at the pump can be controlled. 

                                    पर  र  र           और                    र ,              

                                            
 

21J7. India joins WTO‟s agreement on fisheries 
subsidies 

     WTO                                         

 India on Monday announced that it had joined the World 
Trade Organization (WTO) agreement on fisheries subsidies, 
which prohibits government support to illegal fishing activities 
and the over-exploitation of fish stocks. 

                                                   (WTO)    
                                    ग     ,    अ              

                              अ                ए               
पर         ग        

 The agreement focuses on subsidies related to marine wild capture fishing and fishing-
related activities at sea. 

                                 (Marine Wild Capture Fishing)                       

                          ए                     पर           
 It was adopted by consensus at the 12th WTO Ministerial Conference in Geneva in 2022 

and is the first multilateral WTO agreement with an environmental sustainability 

objective. 

    2022                     WTO    12                                    प     ग      
                                       WTO                            
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21J7. Bengaluru to host India-U.S. 
space group meet in August 

       अ           -अ       अ      

                              

 The next meeting of the India-U.S. 
Civil Space Joint Working Group 
(CSJWG) will be held in Bengaluru in 
August. 

    -अ                                   

(ICSJWG)     ग        अ                 
            एग   

 The CSJWG was established in 
2005 and over the years, officials from the 
Indian Space Research Organisation 
(ISRO) and experts from other Indian 
government agencies have held 
discussions with NASA and U.S. 
government agencies. 

CSJWG       प   2005      ई    और       
       अ      अ              (ISRO)          र                                    
                (NASA) और अ                                                

 The two countries have had a strong bilateral cooperation in space and collaborated on 
various space programmes, including the NASA-ISRO Synthetic Aperture Radar (NISAR) 
mission which was launched in 2025. 

                 अ                                   र      और             अ              पर 
    र             ,           -                         (NISAR)                 ,      2025 

       प       ग       
 Meanwhile, Swati Mohan, space scientist and Project Manager for AstroNav at NASA Jet 

Propulsion Laboratory, who is on a visit to Bengaluru, highlighted the achievements of the 
Mars 2020 Perseverance Rover during an interaction with the media. 

      ,                                      (AstroNav)                ए   अ              

          ,                र  पर   ,                          र        2020                    
 प       पर            

 “The Perseverance Rover has had a phenomenal run, its prime mission was designed for 
about three Earth years, which it has exceeded...” 

  .            , “                        र                                   ग ग     

               ए       र       ग     ,         प       प र  र        ...” 
 “Its primary objective is to collect samples that could hold the science of past life on Mars, 

and it has done that successfully,” Dr. Mohan said. 

  .            , “                           ए    र     ,                  अ               
                        , और                        प     प र          ” 
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21J7.  India approves first dengue 

vaccine for persons aged 4–60 

        4    60                              
                    

 The Drug Controller General of India 
(DCGI) has granted market authorisation to 
Takeda Biopharmaceuticals India‟s QDENGA 
(TAK-003), making it the first dengue vaccine to 
be approved in the country, according to a press 
release from the company. 

       औ              (DCGI)           
                            QDENGA (TAK-003) 

                     अ      (Market 

Authorisation)       र          प                 

        र,                                       

गई     
 The vaccine has been approved for the 

prevention of dengue in individuals aged 4 to 60 
years. 

             4    60                               
र           ए     र     गई     

 QDENGA is a live-attenuated 
tetravalent vaccine designed to provide 

protection against all four dengue virus serotypes and is administered as a two-dose 
regimen, with doses given three months apart. 

QDENGA ए       -                (Live-Attenuated Tetravalent)          ,                 

                         र         र        ए             ग                         प         
       ,                           र          

 According to the company, the vaccine can be administered irrespective of whether an 
individual has had a previous dengue infection, and does not require pre-vaccination 
screening. 

  प           र,                     पर      ए                                प         
                    ,            ए        -          (Pre-vaccination Screening)    
                   

 India accounts for nearly one-third of the global dengue burden, although modelling 
studies suggest the actual number of infections is substantially higher than reported. 

                              ग ग   -                 र     ,     प         अ         
                                                                              

 Takeda said QDENGA has been approved in 43 countries across Asia, Latin America and 
Europe, with more than 32 million doses distributed through public and private 
immunisation programmes. 

                   QDENGA         ,       अ       और          43             र                  
         और                                       3.2      (32       )    अ           
    र                 

 



                      
 

  

P
ag

e1
8 

21J7.  Quiz 

Radon (Rn) 

 Z is Radon (Rn), the only naturally occurring radioactive 
noble gas that is known to form the compound radon difluoride 

(RnF₂). 
 Noble gases were once considered completely 

chemically inert because they possess a fully filled valence 
shell.  

 However, later discoveries showed that heavier noble 
gases such as xenon, krypton, and radon can react with highly 
electronegative fluorine .  under suitable conditions

 Radon difluoride (RnF₂) is extremely difficult to study 
because radon is highly radioactive. The most stable isotope, 
Radon-222, has a half-life of only about 3.82 days, causing the 

compound to decompose rapidly. 

 Because of its intense radioactivity, RnF₂ has no 
commercial or industrial applications and is investigated only 

in specialised nuclear chemistry laboratories. 

1. Haber Process 

 The Haber Process is the industrial method used to manufacture ammonia (NH₃) from 
nitrogen (N₂) and hydrogen (H₂). 

 The reaction is: 
 N₂ + 3H₂ ⇌ 2NH₃ 

 It is carried out at about 400–500°C, 150–300 atmospheres pressure, using a finely divided 

iron catalyst with promoters such as K₂O and Al₂O₃. 
 Developed by Fritz Haber and industrialised by Carl Bosch, the process revolutionised 

agriculture by enabling large-scale production of nitrogen fertilisers. 

2. Laser 

 LASER stands for Light Amplification by Stimulated Emission of Radiation. 

 A laser works by creating a population inversion, where more atoms remain in an excited 
state than in the ground state. 

 Stimulated emission causes identical photons to be emitted, producing a beam that is 
coherent, monochromatic, highly directional, and intense. 

 Lasers are widely used in medicine (eye surgery), optical fibre communication, barcode 
scanners, industrial cutting and welding, scientific research, and defence. 

 The first working laser was developed by Theodore H. Maiman in 1960 using a synthetic 

ruby crystal. 

3. Carbonic Acid 

 Carbonic acid (H₂CO₃) is formed when carbon dioxide (CO₂) dissolves in water inside the 
body. 

 It plays a central role in maintaining the acid-base balance (blood pH) through the 
bicarbonate buffer system. 

 The equilibrium is: 
 CO₂ + H₂O ⇌ H₂CO₃ ⇌ H⁺ + HCO₃⁻ 

 This reversible reaction allows the body to regulate blood pH close to 7.35–7.45. 

 The enzyme carbonic anhydrase, present in red blood cells, greatly accelerates this 

reaction. 
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 Proper regulation of carbonic acid is essential for normal respiration and metabolic 

functioning. 

4. Hydrostatic Equilibrium 

 Hydrostatic equilibrium is the condition in which the inward pull of gravity is exactly 
balanced by the outward pressure produced by hot gases generated through nuclear fusion 

inside a star. 

 This balance allows stars such as the Sun to maintain a stable size and shape for billions of 

years. 

 If gravity dominates, the star contracts; if internal pressure dominates, it expands. 
 Hydrostatic equilibrium governs every stage of stellar evolution, from the main-sequence 

phase to red giants and eventually white dwarfs, neutron stars, or black holes depending on 

stellar mass. 

5. Nitrogen Fixation 

 Nitrogen fixation is the process by which atmospheric nitrogen gas (N₂) is converted into 

biologically usable compounds such as ammonia (NH₃) or ammonium (NH₄⁺). 
 Biological nitrogen fixation is mainly carried out by bacteria such as Rhizobium, 

Azotobacter, and cyanobacteria using the enzyme nitrogenase. 

 Nitrogen can also be fixed naturally by lightning and industrially through the Haber Process. 

 Nitrogen fixation is an essential step in the nitrogen cycle, supporting plant growth, crop 

productivity, ecosystem functioning, and global food security. 

Visual: Calvin Cycle 

 The Calvin Cycle, also known as the Calvin–Benson Cycle, is the light-independent stage 
of photosynthesis. 

 It occurs in the stroma of chloroplasts, where carbon dioxide (CO₂) is converted into 
carbohydrates using ATP and NADPH produced during the light reactions. 

 The enzyme RuBisCO catalyses the fixation of CO₂ to ribulose-1,5-bisphosphate (RuBP). 

 The cycle consists of three stages: carbon fixation, reduction, and regeneration of RuBP. 

 The Calvin Cycle forms the biochemical basis for food production in plants and ultimately 

sustains nearly all life on Earth. 
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21J7.  How magnetic levitation lifts and propels high-speed maglev trains 

                                                         औ               

 „Maglev‟ is a portmanteau of „magnetic levitation‟. 

„       (Maglev)‟     „                  (             )‟            प     
 Instead of running on wheels, maglev technology uses strong magnetic fields to lift the 

train and move it forward. 

      पर                                       पर       और  ग             ए          
                 प  ग  र       

 Since the train floats above the track, there is no rolling friction during normal operations, 
nor are operations affected by inclement weather, like rain or snow. 

                   पर   र   र      ,     ए                    र                         और      
                           प र                     पर           प     

 The result: the train can move at extremely high speed, topping 400 km/hr, while also giving 

passengers a smooth ride. 

प र      प,     400     /                       ग                                     

                        र       

How is a train lifted? 

                             ? 
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 Nature has four fundamental forces: the two nuclear forces, the electromagnetic force, 
and gravity. 

           र                 —             ,       -          ,                    
 Of them, gravity is the weakest by far — around 10³⁹ times weaker than the electromagnetic 

force. 

                            र   ,          -                        ग ग 10³⁹ ग       

             
 This is why a small magnet can stay stuck to your fridge despite having the entire 

gravitational force of the Earth pulling it down. 

      र  ए                        प    ग                                प   र        
 The same idea applies to lifting a train weighing somewhere from 150 to 500 tonnes. 

            150    500      र              पर               ग           
 Engineers get the train to float above the tracks using electromagnetic suspension (EMS). 

अ                             (EMS)     प  ग  र          प र      पर   र                  
 The train has two „arms‟ that wrap around the guideway over which it runs. 

          „      ‟        ,                       र           प      र     ,     पर             
 Strong electromagnets on these arms point magnetic fields up towards the protruding parts 

of the guideway. 

          पर  ग                 -       प                              र    ए   ग      र 
         र       

 Say you are lifting a bag with your hand. 

        ए     प  प          ए          र       
 Your fingers wrap around the bag‟s strap. 

 प                           प            
 The train‟s arms do something like this — they wrap only just halfway, and from the bottom 

part, i.e., where the tip of your finger would be, exert a magnetic field into the underside of 
the strap. 

                        र       र     —                         प      र      और         ग   , 
            प              र      ,                       प    र                       पर      

          
 When these electromagnets are turned on, they exert a magnetic field that attracts them 

towards the guideway, i.e., your fingers would be attracted towards the strap. 

            -             ए        ,                         प    र                         र 
        र     ,            र       प                            र                 

 As a result, the train is pushed upwards. 

     प र      प      पर     र             
 The train is fitted with sensors that help it float around 10 mm above the guideway at all 

times. 

             ग         ,         र                ग ग 10       पर   र   र               र       
 In a closely related technology called electrodynamic suspension (EDS), there are 

superconducting magnets on the train that are cooled to a very low temperature. 

                      (EDS)                    ग          पर                     ग ए      
  ,                                               

 When the train moves, the magnets that move with it induce an electric current in coils 
built into the sides of the tracks. 

              ,             ग           ,             र      ग                         प   

 र       
 (The phenomenon is called electromagnetic induction.) 

(                  -             (Electromagnetic Induction)             ) 
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 The result is a repulsive force that pushes the train up. 

     प र      प ए               प          ,            पर           
 Since the magnets have to move to induce the current, the train often needs to be travelling 

at around 100 km/hr before the effect can kick in, and until then it uses wheels. 

                    प    र        ए           ग                   ,     ए                 

        प            ग ग 100     /        ग         र           और                    प  ग 

 र       
 The train also hovers higher above the track, at around 100 mm. 

                         ग ग 100       पर   र       
 But in exchange for requiring wheels, EDS can support higher speeds. 

    प EDS            र      र                             ,   र                     

 र                   
 EMS systems operate at around or under 500 km/hr whereas the SCMAGLEV EDS system 

in Japan achieved 603 km/hr during testing in 2015. 

EMS           ग ग 500     /                ग   पर                ,               
SCMAGLEV EDS          2015    पर          र   603     /        ग     प           

How does the train move forward? 

                    ? 

 The walls of the guideway are lined with coils that carry an alternating current (AC). 

              र  पर           (Coils)  ग         ,                    (Alternating Current-AC) 

                
 This current creates a magnetic field that constantly shifts its poles (north to south) along 

the track. 

     र  ए                प    र     ,    प  र           ग   र  प        (           )    
      र        

 The magnets on the train are attracted to the opposite pole ahead and repelled by the like 
pole behind. 

    पर  ग         ग                      र                    प                     र  
                  

 As a result, the train is simultaneously pulled forward from the front and pushed forward from 
the back. 

     प,     ए             ग      र                  और प                         
 And to make the train go faster, engineers just need to increase the frequency of the AC. 

       ग              ए                                (AC)          (Frequency)            
    

 Similarly, the current is used to switch the direction of the magnetic field to slow the train or 

altogether stop it. 

       र,        ग       र            प र   र  र          ए                                   
         र      प  ग               

 This process may also use regenerative braking to divert the energy „saved‟ by braking to 
the electric grid. 

                           (Regenerative Braking)        प  ग                ,           

 ग    पर    ई गई                         प                
 If a fast-moving maglev train starts to drift, there are magnets on the sides that repel/attract 

accordingly to ensure it stays centered. 



                      
 

  

P
ag

e2
3 

        ग         र               प     ग           ग ,               र  ग                
     र                       र               ए र        

 For emergencies or when the magnetic braking fails, the system is also fitted with friction 
brakes. 

 प        प र                                         पर                          ग ए      
    

 They come in two forms, although there are other technologies as well.  

    प                प      ,   र                    र             
 One: the maglev train is also fitted with „regular‟ auxiliary wheels, and these wheels have a 

braking system akin to those in other trains and cars. 

प   ,                                     ग ए        ,                और   र               ग 

               
 Two: braking pads between the guideway and the train apply friction to further slow it down. 

   र ,        और                                   प    र          ग      और     र       

What are the downsides of maglev? 

                             ? 

 The maglev system, including the guideway, cannot reuse existing guideways and stations 
vis-à-vis non-maglev trains. 

            ,                         ,                  ए              ग  और           प    
 प  ग       र       

 It needs its own. 

       ए प        र                        
 And this infrastructure is very expensive as the guideway needs to have magnets and coils 

with precision engineering. 

       र             ग         ,                       ,         ,        -     अ             
                 

 The Shanghai Maglev, which was completed in 2004, cost ₹580 crore to ₹720 crore per 
kilometre (adjusted for inflation). 

            ,    2004    प      ई,      ग  (                        )  ग ग ₹580         ₹720 

                  र    
 On the engineering front, while there is no rolling friction, a train moving very fast — 

especially over 300 km/hr — experiences aerodynamic resistance due to the flow of air 

around the train‟s body. 

                     ,     प                           ,   र    300     /             ग      
                        र   र                     र                              र   प    
    

 This is why maglev trains have aerodynamic designs, including a front portion that 
resembles a bird‟s beak. 

      र                                                ,           ग                      
    ई          

Is maglev technology used elsewhere? 

                              अ                     ? 
 High-speed turbines and compressors suspend their rotating shafts in a magnetic field 

instead of conventional bearings, minimising mechanical contact and allowing the blades to 
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turn faster. 

    ग               और         प                      प र प र      र            पर         

               र      ,                                      और               ग               
    

 Factory automation systems also use it to achieve the rapid, precise motion crucial in 
semiconductor manufacturing, food and medicine packaging, CNC machining, 
inspection cameras involving lasers or X-rays, and DNA sequencing, among others. 

                                 प  ग                  ,          औ            ,        
       ,              -       र              ,           अ                          ए   
     ग         र        ए  र       

 Scientists have also used magnetic fields to levitate biological samples, liquid droplets, 
molten metals, and even small animals for experiments. 

                             प  ग            ,         ,                 ,                     
                ग       ए          र                  

 Following a suggestion by his wife, the British physicists Andre Geim and Michael Berry 
used a magnetic field to levitate a frog in 1997. 

 प   प             पर                         और               1997    ए                 
 प  ग  र   ए                   र     

 This was possible because a form of magnetism called diamagnetism gives all materials a 
very weak magnetic field. 

                             (Diamagnetism)                 ए   प     प              

    र                   र       
 The duo had to work out the strength of the field required to „cancel out‟ the gravitational 

force exerted on the frog by the Earth. 

                                                     र   र   प  ,             र       पर 
 ग ए गए                            र      

 Thus, they were able to get the frog to float using a 10-tesla magnet. 

      र    10                                              र             ए  
 For this work the duo won an Ig Nobel Prize in 2000. 

             ए                  2000                               ग    
 Today, Geim remains the only scientist to have won both an Ig Nobel Prize and a Nobel 

Prize. 

                ए               ,                          और                           ए     
 Berry is also a noted physicist, known for his work on semi-classical physics. 

              ए                   ,       अ  -              (Semi-classical Physics)    
       ग         ए               

Radioactive Decay 

 Carbon-14, used in archaeological dating, is radioactive. 
 Inside a Carbon-14 nucleus: 
 One neutron changes into a proton. 
 An electron and another tiny particle called an antineutrino are emitted. 
 Carbon-14 becomes Nitrogen-14. 
 This entire process happens because of the weak nuclear force. 
 Think of it as: 

Weak force = Nature's particle-conversion mechanism. 
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 The train floats because of magnetic levitation, but it moves forward because a travelling 
electromagnetic field acts like a giant invisible motor that continuously pulls and pushes it 

along the track.  

Every material on Earth responds to a magnetic field in some way. 

Scientists classify materials into three broad categories: 

 Ferromagnetic (strongly attracted): Iron, cobalt, nickel.  
 Paramagnetic (weakly attracted): Aluminium, platinum.  
 Diamagnetic (weakly repelled): Water, wood, plastic, copper, gold, plants, and living 

organisms.  

Surprisingly, almost every living thing—including humans—is diamagnetic because our bodies 

are made mostly of water (about 60–70%), and water is diamagnetic. 

Diamagnetism 

 Diamagnetism is a property by which a material develops a very weak magnetic field 

in the opposite direction when placed in an external magnetic field. 

 A diamagnetic material behaves as if it creates a tiny magnet whose poles oppose the 

external magnet. 

 Normally, this repulsion is extremely weak, so we never notice it. 

Then how did scientists make a frog float? 

 In 1997, British physicists Andre Geim and Michael Berry used an extremely powerful 

superconducting magnet. 

 The magnetic field produced was about 16 tesla, which is hundreds of thousands of times 

stronger than Earth's magnetic field (Earth's field is about 50 microtesla). 

 Since a frog's body is mostly water, it is diamagnetic. 

 The powerful magnetic field created a repulsive force strong enough to balance the frog's 

weight. 

 When the upward magnetic force became equal to the downward gravitational force, the 

frog floated in mid-air. 

 The frog was not attracted by the magnet. Instead, it was repelled upward because of 

diamagnetism. 

Why is this useful? 

Scientists use magnetic levitation to study materials without physical contact, avoiding 

contamination or damage. 

It has been used to levitate: 

 Biological samples, allowing delicate tissues to be examined without touching containers.  
 Liquid droplets, helping researchers understand fluid behaviour.  
 Molten metals, preventing reactions with containers during manufacturing.  
 Small animals, to study how living organisms respond to weightless conditions similar to 
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those in space.  

The Ig Nobel Prize is a humorous award given for unusual research that first makes people laugh and 

then makes them think. Despite its comic presentation, the research is usually genuine and published 

scientifically. 

Main Difference 

Basis Nobel Prize Ig Nobel Prize 

Purpose Honours highly important contributions 
Honours unusual, imaginative or amusing 

research 

Nature Serious and prestigious Humorous but intellectually meaningful 

Organised 

by 
Nobel institutions in Sweden and Norway Annals of Improbable Research 

First 

awarded 
1901 1991 

Prize value 
Includes medal, diploma and substantial 

money 
Usually symbolic or humorous 

Example Discovery of a major scientific principle Research on why bananas are slippery 

Can someone win both? 

Yes. Andre Geim is famous for winning both awards: 

 Ig Nobel Prize, 2000: For using a powerful magnetic field to levitate a frog.  

 Nobel Prize in Physics, 2010: Shared with Konstantin Novoselov for groundbreaking 

experiments involving graphene. 

 

21J7.  IndiGo to order 1,000 engines from CFM 
International 

       CFM              1,000              

 IndiGo on Monday announced the signing of a 
Memorandum of Understanding (MoU) with CFM 
International to order more than 1,000 LEAP-1A engines 
for the 510 Airbus A320neo family aircraft it has on order. 

                    CFM                  ए              

(MoU) पर      र  र              ,               प      र 
  ए गए 510       A320neo                       ए 1,000    
अ    LEAP-1A       र   ग   

 The deal marks the largest single order ever placed 
for LEAP engines and sets a new record for CFM 
International. 



                      
 

  

P
ag

e2
7 

          LEAP            ए                               और CFM                ए ए  

     र         प   र       
 The MoU also covers CFM International‟s support for setting up IndiGo‟s upcoming Engine 

Maintenance, Repair and Overhaul (MRO) facility. 

                                               ,                  (MRO)           
   प        ए CFM              र             ग       र   
                 

21J7. Natco Pharma gets U.S. FDA nod for 

generic cancer drug 

                                       अ       FDA 

          

 Natco Pharma‟s shares were in the spotlight on 
Monday after it received tentative approval from the U.S. 
Food and Drug Administration (U.S. FDA) for Olaparib 100 
mg and 150 mg tablets, which are bioequivalent to 
AstraZeneca Pharmaceuticals‟ reference drug Lynparza, 
used in the treatment of certain types of cancer. 

                  र                   र  ,        अ                
औ          (U.S. FDA)    Olaparib 100 mg और 150 mg 

            ए अ             (Tentative Approval)              
                                      Lynparza       -       

(Bioequivalent)   ,        प  ग        र             प  र    
              

 Natco Pharma said it would manufacture Olaparib tablets, while its partner Alembic 
Pharmaceuticals would distribute the product in the United States. 

                           Olaparib                   र ग ,                 र         

                   प                  अ             र   र ग   
 The Para IV litigation, a statutory mechanism to resolve drug patent disputes, is ongoing, 

the company said. 

  प                                               ए       र                (Para IV Litigation) 

         र      
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21J7.  India‟s green transition is missing long-duration energy storage 

                          -अ                   अ       

 India recorded its highest peak demand of 270.8 gigawatt (GW) during the day on May 21, 
an increase of approximately 90 GW from the same window in 2019. 

21         र              र   270.8         (GW)     प                                  , 
   2019                           ग ग 90 GW          
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 The 2026 Long-Term National Resource Adequacy Plan envisages 80 GW of battery 
energy storage and 94 GW of pumped hydroelectric energy storage (PHES) by FY2035-
36. 

2026                                                   2035-36    80 GW                   

    94 GW                               (PHES)    प र  प      गई     
 In this context, long-duration energy storage (LDES) technologies, which are capable of 

delivering power for days rather than hours, could turn out to be the missing pillar of India‟s 
green energy transition. 

           ,     -अ                (LDES)       ग     ,                               प    

 र         ,   र                                   र                      

Diverse landscape 

             

 LDES refers to technologies that store energy and discharge it as power or thermal energy 
over extended periods, from 8 hours to days, weeks, or seasons. 

LDES          ग                 र                     र   र                                

         प    8            र     ,        अ                      र           प     र        
 By storing energy when renewable generation is abundant and supplying it during periods 

of peak demand or low generation, LDES can provide the reliability and flexibility to 
support a renewable-heavy grid. 

                           र                ,                र   र                         

  प                     प      र   LDES,              -                             
और               र          

 Further, unlike short-duration energy storage systems, which discharge energy for less 
than 8 hours and smooth intra-day demand fluctuations, LDES provides the endurance 
needed to balance supply and demand for prolonged periods, ease grid congestion, and 
provide grid resilience and stability. 

         र  , अ  -अ                             पर  ,    8                             

 र                                            -                 र     , LDES              

       औ                ,                   र                       और                 

 र        ए                  र       
 Several LDES technologies are available today, each at different stages of development 

and commercial readiness, including PHES, compressed-air energy storage (CAES), 
thermal storage, hydrogen-based storage, and flow batteries. 

               LDES               प      ,                                         र   
            PHES,        -                 (CAES),             ,        -             ,     
                       

 Of these, PHES remains the benchmark because of its mature infrastructure and a high 
energy efficiency of 70-80%. 

     PHES  प          अ            70-80%                       र             ग   
            

 CAES has a similar level of market readiness but a slightly lower efficiency of 40-70%. 

CAES                  ग ग        ,                  प         ,       40-70%     
 Thermal storage stands out for its long discharge duration — around 200 hours — and an 

energy efficiency of 55-90%. 

              प                अ    —  ग ग 200      —     55-90%                   र  

       प                 
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 However, researchers are still developing it. 

       ,                         ग            पर       र र       

Costs of long-term storage 

                         

 Although chemical energy storage, such as with hydrogen, has even higher discharge 
durations of up to 1,000 hours, it is not efficient. 

    प                     ,                         , 1,000                             

      र     ,   र                   
 Vanadium flow batteries — an example of electrochemical energy storage — are 

commercially ready, come in different sizes, and have an efficiency of 80-85% across 
durations of 10-24 hours. 

                      —       -                        ए      र  —            प  ग      ए 

    र   ,           र      प      , और 10-24                 80-85%            र       
 Scientists are also working on more cutting-edge solutions like iron-air batteries. 

            -                                   पर          र र       
 In all, the LDES landscape is diverse and worth looking forward to. 

     प   , LDES    प र           प       और            ए            
 The longer the time over which a technology discharges energy, the better its economics. 

           ग      र                                           ,                           
       र          

 At the same time, storing more energy also costs more. 

      ,                  र   र             ग             
 So for discharge durations beyond six hours, short-duration energy storage systems are 

unlikely to prove cost-effective. 

                                        ए अ                               ग             
                                       

 The LDES Council is an international body that brings together industry leaders, technology 

developers, investors, policymakers, and other stakeholders to accelerate the innovation and 
commercialisation of LDES technologies. 

              (LDES Council) ए     रर              ,        ग                , 
      ग              ,        ,     -                       र      LDES                
     र और          र                    ए ए               

 It has projected a significant decrease in LDES costs by 2030, making it an economically 
feasible storage solution. 

     2030    LDES                                               ,                 प 

               र               ग   
 According to a study by Pacific Northwest National Laboratory, a research body under the 

U.S. Department of Energy, PHES and CAES are the most cost-effective and commercially 
viable technologies at present, at $0.12/kWh and $0.10/kWh, respectively. 

अ                  (U.S. Department of Energy)       ग       र                         

                            ए                र,           PHES और CAES      $0.12     

kWh     $0.10     kWh      ग  पर             ग -      और            प            
      ग          

 However, both technologies need specific site conditions. 

       ,            ग          ए            प र                            
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 PHES requires two water reservoirs at different heights so that water can be pumped to the 

upper reservoir when surplus electricity is available and released downhill to generate power 
when needed. 

PHES      ए   ग-  ग         पर                                  ,          र   

        प         पर        पर           प प                         प    पर          र 
        र          प              

 Thus, the site must have enough land for the reservoirs, an optimal height difference for the 
water to flow down with force, and of course water. 

        पर             ए प          ,                      प         ई       र     
          प    प          प                   

 Likewise, CAES needs large underground spaces, such as salt caverns or depleted gas 
fields, that can safely hold high-pressure air without major leaks. 

       र, CAES      ए         ग       ,                   (Salt Caverns)                

    (Depleted Gas Fields)                   ,                                   र       
  र     प            र      

 Where such sites are not available, other LDES options, such as hydrogen, thermal storage 
or vanadium flow batteries — which depend less on specific land, water, and subterranean 

conditions, may be more suitable. 

              प           ,             ,              (Thermal Storage)                   
                 LDES     प       प               ,              ,            ग  

प र        पर  प              र          

India‟s position on LDES 

LDES                  

 The California Public Utilities Commission, California‟s primary utility regulator responsible 
for overseeing electricity, natural gas, telecommunications, and other public utility services, 
has set an LDES procurement target of 2 GW. 

                                 ,                         ,         ग  ,   र    र         

          प   ग                           ,    2         LDES                र           
 It has said this capacity will be deployed between 2031 and 2037. 

                          2031    2037            प         एग   
 Similarly, to unlock investments and accelerate deployment, the U.K. has launched a 

financial framework for LDES that provides a safety net for investors. 

       र,                    र                                ए                 (U.K.)    LDES 

                        र          ,                 र         र       
 Among other measures, it will ensure LDES projects have a minimum revenue, even in 

poor market conditions. 

     प          -                 र ग     LDES                          र प र           
                         

 Per a 2026 report by the Central Electricity Authority, India‟s PHES potential is about 267 
GW. 

                     (Central Electricity Authority)    2026                   र,   र     
PHES       ग ग 267             

 The report also said India plans to install PHES projects with an aggregate capacity of 100.8 
GW by 2035-2036. 

 रप                 ग           र  2035-2036        100.8                   PHES 

               प   र                र       
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 Of this, 11.6 GW is currently under construction. 

        11.6                 प र     ए                           
 In early 2025, India also launched a 160-MWh carbon dioxide battery storage system at 

the National Thermal Power Corporation (NTPC) in Kudgi, Karnataka. 

2025               र                                                    (NTPC)    160 

       -                                             र       
 It works by cycling carbon dioxide between liquid and gas phases and has an operational life 

exceeding 25 years. 

                         ए   ग                          र         र               
प र         25                 

 This was followed by inaugurating the country‟s first MWh-scale vanadium redox flow 
battery system — a 3-MWh facility installation at NTPC in Greater Noida. 

     प                     NTPC                      -                                      
      — 3        -                      —                ग    

Proposed roadmap 

            -       

 While the Long-Term National Resource Adequacy Plan acknowledges the role of energy 
storage in maintaining power grid reliability, it does not specifically recognise the need for 
LDES. 

    प                                        (Long-Term National Resource Adequacy 

Plan)                             ए र                                     र  र     ,          

LDES                      प                      
 To address this gap, LDES should be incorporated into the Ministry of Power‟s National 

Framework for Promoting Energy Storage Systems, accompanied by guidelines on its 
deployment and integration into grid operations. 

            र  र        ए LDES                                                               

       (National Framework for Promoting Energy Storage Systems)                 
         ए          प र       और               ए   र                        र    ए      
    ए  

 Similarly, while the National Electricity Plan outlines projected capacities for battery ESS 
and PHES, it does not provide technology-specific assessments or deployment pathways 
for LDES. 

       र,     प                     (National Electricity Plan)                         
(Battery ESS)     PHES                              र     ,          LDES      ए 

         -                 प र         ग              र    
 Given the growing importance of LDES in a renewable-rich power system, future planning 

exercises should include estimates of LDES requirements and identify technologies best 
suited to India‟s extreme weather and geographical conditions. 

             -                     LDES                         ए,                     
LDES                                          ए       र                ए   
                          प          प           ग        प                 ए  

 Faster environmental and land clearances, transmission alignment, and clear regulatory 
classification are also important to unlock investments. 

                   र        ए    र            ए                  ,       अ                , 

     प                                प        
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 The incentive structure, including subsidies and viability-gap funding, must be 
technology-agnostic and incentivise co-location opportunities with data centres. 

              ,                           -अ            (Viability Gap Funding)         , 
         -                ए                        -     (Co-location)    अ                 

 र       ए  
 As the market matures, the focus must shift to long-term revenue contracts, tariff 

structures, and procurement frameworks. 

    -         र प रप     ग ,                      अ      ,               ,                    
 र         र                ए  

 Intense efforts should be made to build awareness among all stakeholders of the available 
LDES solutions, and their grid use cases should be presented. 

 प    LDES                                           ग                ए    प         ए 

         ए                           अ                               ए  
 As part of this effort, dispatch centres should be directed to post staff for skill enhancement 

and training to support optimal dispatch, multi-day charge–discharge decisions, state-
of-charge management across seasons, and coordination across storage assets with 
proper guidelines and protocols for LDES. 

              ग                             ए              ए       र               र      
                    ए,                       ,    -           –             ,              
                 (State-of-Charge)         ,                                              

                    ए LDES         प               ए                       ए          ए  
 Without planning to include LDES, however, India‟s clean energy future could be forced to 

rest on favourable weather and market 
conditions. 

       ,                LDES               
     ग  ,      र                     

            ए                    पर     र 
          ए                  

 Aedna Kurian is an analyst and 
Ammu Susanna Jacob is a senior 
research scientist in the Energy Storage 
group, at the Center for Study of Science, 
Technology and Policy (CSTEP), a 
research-based think-tank. 

            ए                 अ           
                           ,               

       (CSTEP)                              

अ                    CSTEP ए  अ       -

           -        

 

 

21J7.  Security meets ecology as 
BSF mulls fence in Sundarbans 
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                   औ                      

 Just a few months after the Border Security Force (BSF) explored the curious prospect of 
releasing snakes and crocodiles into rivers on the Indo-Bangladesh border to deter illegal 
activities, it has now initiated another controversial feasibility study for a project to 

safeguard the area. 

              (BSF)    र      -                                 और                र अ    

             र                        पर     र   ए                         ,              
  र        ए ए             प            अ       र        ग       

 As The Hindu reported, the BSF is mulling installing physical fences along a 90-km stretch 
of the Sundarbans mangroves, habitat to rich flora and fauna, including the iconic tiger that 

swims in the brackish water. 

            रप            र, BSF                         90                                 ग    पर 
    र  र र     ,                 और    -                 ,         र          र              

                 
 Installing physical fences here is going to be no easy task as the thick mangrove forests, 

creeks, and swamps make it inaccessible. 

                   प   र    र              ग ,                   ,          (Creeks)     
                ग             

 The government has also sanctioned the construction of flood-light illuminated fences — a 
non-physical barrier — according to reports. 

 रप            र,  र  र                          — ए  अ      अ     —                 
                    

 The Sundarbans Wildlife Sanctuary will “remain touched” by the fencing, one BSF official 
told The Hindu, adding that the structures will not affect the area's biodiversity as it is being 
envisaged for the banks of the Ichamati River in the northern reaches. 

ए  BSF अ                                             अ                     “       र  ग ”, 
पर         र                            पर                  प  ग ,              र    ग    
                   पर     प   र                

 The official also said all those who lose their land in the process will be compensated. 

     र                                    ग            एग ,                    एग   
 But one scientist familiar with the Sundarbans has expressed fear that the fence will 

adversely affect the movement of deer, wild boar, crocodiles, and tigers, all of which 

constantly cross rivers and sand banks. 

                 प र    ए                                             ,         अ  , 
                                       प            र ग ,                      प    
      और र             प र  र       

 Megnaa Mehtta, an assistant professor in social anthropology at University College 
London, said, “I‟m not sure why the Ichamati would be out of bounds to them… It is like any 

other river or forest sandbank.” 

                                                        र                   , “              
                      ए              ग …                          र             र     
   ” 

 The idea of a fence in the fluid ecology of the Sundarbans is a colossal waste of government 
resources, both funds and labour, Dr. Mehtta added. 

  .           ग                      ग      प  र                ग           र  र  र     और 
                   प        

 “In an area that requires several other fundamental infrastructural improvements, this should 
certainly not be a priority for the government.” 
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“          ,                            र           र               ,            प    
 र  र                           ए ” 

 On the other hand, Krishna Ray, associate professor of the Department of Botany, West 
Bengal State University, said the area chosen for the fencing need not necessarily present 
problems for either the local fishers or biodiversity. 

   र   र,                                                       ए    ए       र          

                       ए      ग              प                                      ए 

        प         र ग   
 “Being a porous border area, it should be well protected,” Dr. Ray told The Hindu. 

  . र                    , “   ए                     ,     ए             र            ए ” 
 “In my opinion, fencing in non-protected areas along the Bangladesh border might not 

harm the ecosystem very much, if the BSF people took care of the mangroves on shoreline 
and wildlife while setting up their fencing.” 

“  र      र   ,                   अ                    ग       प  र                              
  ग ,     BSF         र                  र               और                        र   ” 

 He “welcomed” the fencing because he said he believes in regulatory control. 

                  “   ग ”     ,                                                
 “At present I do not think regulations are being followed there.” 

“                     ग                    प            र      ” 
 “The mangrove ecosystem has already suffered enough from illegal fisheries and 

construction all over Sundarbans in non-protected areas.” 

“                      प       अ               अ                   और                  र  

प र             प                      ” 
 On the other hand, Dr. Mehtta said decades of research in the area has shown that this is not 

a common route for any form of antisocial infiltration or one that could be a threat to the 
security of the nation. 

   र   र,   .                                              प                           र    
अ                                      ए   र                     ग           

 Border crossings will continue, but because of the fence, they will become even more risky, 

she added. 

        ग                         र  र  ग ,                र     और                      
  एग   

 “Previous attempts at acquiring land, for example for building embankments, have resulted 
in dispossessing already vulnerable populations from their homes,” according to Dr. Mehtta. 

  .               र, “प                          ,                            ए, प          
                         र           प   र        र         ” 

 “And in most cases, rehabilitation was not provided nor 
was any financial compensation.” 

“और                                         ग   और        ई 

                  ग   ” 

21J7. Number of polluted river stretches in India in 
2025 

        2025                             

 The number of polluted river stretches declined to 296 
in 2025 from 351 in 2018, according to the Central Pollution 
Control Board report. 
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                                          र,                          2018    351       र 2025 

   296    गई  
 The government said rivers are polluted mainly due to untreated or partially treated sewage, 

industrial effluents, inadequate dilution, dumping of solid waste, and other non-point sources 
of pollution. 

 र  र                        प       प   र            प     प   र       , औ    ग  

 प    ,  प          र ,       र        प ग                  ग र-                र              
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21J7 Tripura DGP found dead; investigation launched 
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21J7. Tripura DGP found dead; investigation launched 

                                    ;          

 Tripura Director-General of Police (DGP) Anurag Dhankar was found 
dead under mysterious circumstances in his office on Monday. 

                          (      ) अ                       प                     

                  प ए गए  
 His body was reportedly found in the washroom adjoining his chamber at 

the Police Headquarters in Agartala around 11:40 a.m. 

      ग              अ                                                     
 ग ग      11:40           

 Sources indicate that Mr. Dhankar entered the office bathroom around 
11:00 a.m. and after a prolonged absence, his staff forced open the door only to 
find him hanging. 

             र,           ग ग      11:00                          गए            र 
      र       पर                    र         ,                                   प ए 

गए  
 He was swiftly transported to Agartala Medical College and GBP 

Hospital, where he was admitted to the Intensive Care Unit (ICU) before being 

declared dead. 

       र   अ                              अ              ग  ,               

             (      )             ग  ,                                          र 
      

 The police have registered a case of unnatural death and begun an 
investigation. 

         अ                            र           र        

 
 


