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24A8.  Search continues for 22 
from vessel that sank off Odisha 

         तट           त    22       
   त         

 The fate of 22 crew members 
aboard a Panama-flagged bulk carrier 

that sank in the Bay of Bengal off Odisha 
remained unknown on Sunday even after 
24 hours of intensive search and rescue 
operations by the Indian Navy and the 
Indian Coast Guard (ICG). 

     -                       पर    र 22 

     द      द       र    र त    ई पत  
           ,         त          औ  
   त   तट       (ICG)    र  24      त  

ग                             ग    
 According to the latest reports from 

the Navy and the ICG, two Chinese crew 
members of the ill-fated M.V. Ocean 
Winner, which was carrying iron ore 
from Odisha, were rescued, even as Navy 

ships and aircraft continued the search for 
the remaining crew. 

       और ICG        त   रप            र, 
द      प    M.V. Ocean Winner         द  

   द                         ग  ,      

               और                द     
त    

  र  र   
      ;    

प त 

                        र       
 The ship, with 24 crew aboard — 20 from China, three from 

Myanmar, and one from Bangladesh — had left Paradip Port late 

on August 20. 

24      द      द         इ       —       20       , त           
   औ                     —    20    त          त                    
               

 
24A8.  Assam in final stage of partner selection to build 
satellite: CM 

                                        त            : 

         

 The Assam government is in an advanced stage of evaluation to 
select a partner from the private sector to launch its own satellite, Chief Minister Himanta 
Biswa Sarma said on Sunday. 
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              त               र    र                      प   उप       पत  र               
              द र         र     त              उ  त  र         

 Claiming that Assam will be the first State in India to have its own earth observation 
system, he said that the government will have the satellite under the ―DBLOTT model‖, 

which is design, build, launch, operate, train and transfer. 

    द     रत              प                        त   र            त                ग , 
उ              र  र इ  उप      ―DBLOTT     ‖      तग त    त  र ग ,             —    इ  

 र  ,         र  ,     पत  र  ,         र  ,       द    और   त  त रत  र    

24A8.  U.P. Speaker leaves dais during National 

Anthem, draws flak 

                                                त  , 
                  

 Uttar Pradesh Assembly Speaker Satish Mahana has found 

himself at the centre of a controversy after he was seen walking away 
while the National Anthem was being played at an event here, drawing 
flak from the Opposition. 

                        त   

      उ          द           आ 

ग ,                              

                                  त  
            ,         द   प     
उ    आ          

24A8.  Chinese humanoid 

robot breaks Usain Bolt‘s 
100m world record 

                  ट         

   ट    100   ट              
त    

 Chinese robots on Saturday broke records set by humans at 
the World Humanoid Robot 
Games in Beijing. 

     र                   त 

World Humanoid Robot Games 

        र                   र       

ग         त        
 A robot ran 100 metres in 9.39 seconds surpassing 

Jamaican great Usain Bolt‟s 9.58 seconds. 

   र        100   ट         9.39          प र    ,          
                     ट    9.58           र           तर     

24A8. Kuwait approves decree stripping 

naturalised citizens of their vote 
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    त         त              त     त             त                                 
          

 Kuwait‟s Emir has approved a decree banning naturalised citizens from voting, two years after 
dissolving Parliament and embarking on a mass nationality stripping campaign. 

    त                 त   प      ग र त     त   ग र       त              त    त  र           

            र  द    ,       द   ग  र   और     प      पर       त      त                   
   आत  र      द        द   आ     

 Previously, naturalised Kuwaitis were able to vote 30 years after acquiring the nationality, but 
were banned from running for office or being appointed. 

प   ,      त              त     त     त           ग र त     त  र      30          त     र 
  त    ,       उ                                                          त           त    त 

     ग       

24A8.  Treesa-Gayatri combine 
cherishes medal moment 

    -                                    

          

 The Indian flag rose at the Indira Gandhi 
Indoor Stadium on Sunday as Treesa Jolly and 
Gayatri Gopichand received their World 
Championships bronze, bringing a ceremonial 
close to a week in which they gave India‟s first 
women‟s doubles medal since 2011. 

र    र                        ट           रत       उ  

      र    ग  ,              औ                   
 प                               त     ,       
उ    त      औप   र     प    आ,       उ      
  रत    2011                               

 द      
 They now turn towards the Asian Games, 

with the Chinese pair still on their minds. 

   उ                     पर   ,                
       उ                

 “It‟s obviously a matter of time. Just 
believe in yourself that you can beat them,” Treesa 
said. 

           , “        त  प             त        

 प   आप पर        र      आप उ     र    त     ” 
 Gopichand was best placed to understand the significance of this week, watching his 

daughter win a World Championships medal after receiving the Arjuna Award earlier in the 
week. 

        इ    त                        तर        त    ,       उ       प           इ  

  त         आत                     त  र        द                      तत      द     
 “I think whenever my players have played, I‟ve always had the same feeling,” he said. 

उ         , “      गत                र                     ,                                  ” 
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 “With God‟s grace, in a family, there are two Arjuna awardees. It‟s rare,” he added. 

उ      आग     , “               ,       प र  र                         त         द        ” 

24A8. Lalrindika‘s hat-trick fires East Bengal to 
Durand Cup glory 

                         ट                        त   

  त  

 KOLKATA: East Bengal FC swept past arch-rival 
Mohun Bagan Super Giant 4-1 in the 135th Durand Cup 
final to reclaim the trophy after a 22-year wait. 

     त :   ट       FC    135                      प     र-
  त                           ट    4-1     र  र 22        
इ त  र      द        र     प        र     

GS Paper 1: History 24 August 2026 

TOPICS COVERED      
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Festive icon: Pyramid-shaped Onathappan on sale in 

Thripunithura, Keralam, on Sunday. Made of clay or mud, the 
structures represent Vamana, a reincarnation of Lord Vishnu, and 
Mahabali, the asura king, and are a key part of rituals for Onam.  
 
 
 
 
 
 

 

GS Paper 1: Geography 24 August 2026 

TOPICS COVERED      

24A8 DR Congo and M23 fighters agree to road map for peace talks 

           औ  M23              त   त                         त  त   

 
 

24A8. DR Congo and M23 fighters agree to 
road map for peace talks 

           औ  M23              त   त              

           त  त   

 The Democratic Republic of Congo and the 
Rwanda-backed M23 armed group have agreed on a road 
map for peace talks, according to a joint statement 
published on Sunday by Switzerland. 

       ट          ऑ        (DRC) और             त M23 

                 त   त                     पर     त  त ई 

  ,      र       र  र    र         त         त         
     र  

 The eastern DRC has been riven by decades of 
conflict, with multiple armed groups fighting over its 
mineral-rich territory, including the M23. 

प    DRC द           आ र                  त र     ,      M23 

   त  ई           उ        -                   पर 
                 र       

 The two sides signed a U.S.-brokered peace 
agreement late last year in the Qatari capital Doha, but fighting has continued. 

द    प       प             त     त                         र           त            त     त  
पर   त  र       ,               र  र    
 

GS Paper II: Polity 24 August 2026 

TOPICS COVERED      

24A8 Congress flags an ‗abnormal‘ 10-day delay in LS prorogation 

                               ‗       ‘ 10                            
24A8 Vande Mataram and the right to dissent 

       त    औ       त           
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24A8.  Congress flags 

an ‗abnormal‘ 10-day 
delay in LS prorogation 

                    
           ‗       ‘ 10 

                           

 Flagging a 10-day 
delay in proroguing the Lok 
Sabha after it was adjourned 

sine die on August 13, in 
accordance with the schedule 
of the Monsoon Session of 
Parliament, Congress general 
secretary (communications) 
Jairam Ramesh on Sunday 

asked whether the “abnormal” 
time gap was an indication of 
the Centre‟s efforts to cobble 
together the necessary 
numbers to clear the Bill on 
delimitation. 

   द                       रत 

   -  र           र 13  ग त 

                   त       
        त (sine die)               द उ            (prorogation)    10                  र 
    त  रत                        (    र)               र    र                        

“       ”    -  तर        र  र    र                    प  रत  र           आ           
                       त     

 Under normal parliamentary practice, “the time gap between the adjournment of the Lok 
Sabha sine die and its prorogation is generally two to four days”, Mr. Ramesh said in a 

social media post. 

          द            त त, “                त                औ                      

      -  त          त                      त    ,”    र                   पर    प            
 He also posted a photograph of a page from Practice and Procedure of Parliament by M.N. 

Kaul and S.L. Shakdher, which underscored that prorogation, not adjournment, formally 
closes a session and clears the way for the next one to be convened. 

उ        .  .     औ    .  .         प  त  Practice and Procedure of Parliament       

प       त   र    प      ,          र      त      ग                ,          , औ       

                     त   त     और  ग                         ग     त  रत      
 “What explains the abnormal delay now? Is the Union Home Minister still in search of his 

bahukalakit (tarnished) 2/3rd majority to get the Constitutional Amendment Bill on 
Delimitation passed in a Special Session?” Mr. Ramesh asked. 

   र       प   , “   इ                            ?                            प           त 

(bahukalakit) द - त  ई     त    त         , त                                                

      प  रत  र          ?” 

 The page also stated the President terminates a session of the House under Article 85(2) 
acting on the advice of the Prime Minister, and the Cabinet may be consulted before the 
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advice is submitted. 

उ  प    पर           ग                 85(2)    त त       त                               

           त    , और        त त             प                पर               त      
 The text also notes that prorogation ―may take place any time, even while the House is 

sitting‖, but “usually... follows the adjournment of the sitting of the House sine die”. 

प            उ                   ―                 त    ,      त                       

      ‖,       “आ त र पर...  द                   त              गत               द   त  
   ” 

 Mr. Ramesh also said there have been instances when ―adjournment and prorogation 
have taken place on the very same day‖. 

   र                        उद  र  र         ―     औ                         ‖ 
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24A8. Vande Mataram and the right to dissent 

       त    औ       त           

 But a closer look at the Constituent Assembly‟s own reasoning, the actual text of the new law, 
and the Supreme Court‟s judgment in Bijoe Emmanuel v. State of Kerala (1986) suggests that 
the position is far less settled and far more protective of individual conscience than the 
political rhetoric around the amendment implies. 

                          त  ,                त    प   और                  Bijoe 

Emmanuel v. State of Kerala (1986)              र      द     पर पत    त            त 

र     त                त    प    त त   त    ,    त     उ                    त औ      त 

     त           त  त       त                    

Why it was not the anthem 

                        

 It was finally settled not by a vote, but by a presidential statement on January 24, 1950, at 
the Assembly‟s last sitting, when Dr. Rajendra Prasad declared that Jana Gana Mana 
would be the National Anthem of India, and that Vande Mataram, ―which has played a 
historic part in the struggle for Indian freedom, shall be honoured equally with Jana 
Gana Mana and shall have equal status with it.‖ 

  तत  इ                तद      र      ,      24       1950                      त       

    द  ग           त      त      र    आ,      .                                      रत 

   र   ग     ग  और        त   , “        रत      त  त                त                 ई   ,    

ग                      त   ग  और उ   इ         द       त   ग  ” 
 The status of Vande Mataram rests entirely on Dr. Prasad‟s 1950 statement and on 

subsequent convention, and nothing more. 

       त           त प र  तर    .    द    1950      त   और उ      द      त   ई        
(convention) पर आ   रत   , इ      त र त          आ  र पर       

 Vande Mataram‟s later stanzas, rarely sung today, invoke the motherland in explicitly 
devotional, goddess-centred terms. 

       त                त  ,    आ     द        ग     त    ,   त         उ      प    प    
   त     औ      -    त          रत      

 In the context of the 1882 novel Anandamath, from which the song is drawn, some of its 

verses were also read as casting Muslims as adversaries. 

    1882                  (Anandamath)       ग त      ग     , उ      द      इ        

प   त                                      त                   ग       
 Objections from the Muslim League and others led the Congress Working Committee, in 

October 1937, to resolve that only the first two stanzas — pastoral, secular in imagery and 
free of any reference to a deity — would be sung at official gatherings. 

           औ                         र                 त      ट    1937             

             प    द    तर  —                     त-    त त                     और       
     द   -द  त     उ             — आ     र           ग       ग   

What the amendment says 

             त     

 The Prevention of Insults to National Honour (Amendment) Bill, 2026, was introduced in the 
Rajya Sabha on July 24, 2026, and cleared both Houses within a week. 
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Prevention of Insults to National Honour (Amendment) Bill, 2026    24       2026    
र          प        ग   और      त        तर द     द      प  रत  र  द   ग    

 The Rajya Sabha cleared it on July 29 and the Lok Sabha on July 30, each after only a brief 
discussion, with the Opposition, including the DMK and Congress, raising strong objections 
about the Bill being used to advance a particular cultural agenda and about the timing amid 
unrelated protests in the House. 

र          इ   29       और           30                    त           द प  रत     ; इ  

द र   DMK औ            त         इ            उप  ग                 त           आग        
और  द        र          त   र    द            इ              र     आप      उ     

 It received Presidential assent shortly after. 

इ                 द इ         त          त    त    गई  
 Given the speed and thinness of the debate, the Amendment — one of 12 Bills passed in a 

Monsoon Session in which, by Parliament‟s own record, most legislation went through with 
barely any discussion — has had remarkably little parliamentary scrutiny for a law that 
touches on religious sentiment, free expression and criminal liability all at once. 

        ग त और     तत     द  त     ,           —                  त 12                 , 

         द     प    र             र                  त                प  रत     —              
    उ         प                  -  त      ग  र    ,                         ,        त 

     त  त  औ                         त  रत      
 It substitutes Section 3 of the 1971 Act with a provision that punishes two things, and only two 

things, in relation to both the national anthem and the national song: intentionally preventing 
their singing and causing disturbance to an assembly engaged in singing them. 

   1971                    3                       त    पत  रत    ,    र   ग   और र      

ग त द                                 द         त    : उ    ग              र र     और उ    ग    
                               

 The punishment — up to three years‟ imprisonment, a fine, or both, with a mandatory 
minimum of one year for repeat offenders — is now common to both compositions. 

द   — त       त            ,                , त   प  र       र         पर                      

                          —    द    र                      
 Here is the question mark worth putting squarely to the government: nowhere does the 

amended Act say which stanzas of Vande Mataram must be sung, or that all six stanzas must 
be sung, for the law‟s protection to apply. 

      र  र         प    प               र             :       त                       

         ग                त                त                 ,               र     ग              

         तर  ग        आ         
 The statute does not prescribe a mandatory version of the song at all. 

      ग त                                 रत          रत      
 It does not compel singing in the first place by anyone, of any stanza. 

               त              तर                               रत      
 The law penalises disrespect and disruption of a performance; it does not, on its text, 

mandate participation in one, nor does it fix which version of the song is entitled to protection. 

             त  त          औ            द   त  रत    ;  प   प           र             त    
उ      ग                        रत  और               रत  रत        ग त                  
                त   ग   

The later stanzas 

         त   
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 The commonly sung opening stanzas of Vande Mataram describe the motherland in pastoral 
terms, her waters, her fruit, her cooling breezes, her fields. 

       त             त                          त     त               और      त     प         

 रत     — उ      , उ       , उ      त        और उ      त      
 It is the later stanzas, historically dropped from public renditions by the Congress in 1937 but 

increasingly promoted for full recitation since the government‟s commemoration of the song‟s 
150th anniversary in late 2025, that shift register entirely. 

            त     ,         त       प              1937               त  त           द     ,       

2025      त     र  र    र  ग त    150                           द प    प          त              त 

        र     ; इ    तर        प प र  तर   द    त      
 In substance, and in every available English rendering, they describe the motherland as 

embodied in the Hindu goddesses Durga, Lakshmi and Saraswati, respectively, goddesses of 
power, wealth and learning, and speak of her as an object of worship enshrined in temples, 
with “crores” of arms raised in her defence. 

  त त  और उप                          , इ    तर       त                                ,      
औ      त      प        र  त    ग      —            त,        और          द          — त   
उ      दर       त   त           त      प      त त      ग     ,       र          “     ”        उ   
  ई     

Freedom of conscience 

  त           त  त  

 India is constitutionally committed to a plurality of faiths: Hindu, Muslim, Christian, Sikh, 
Buddhist, Jain, Parsi and others, each entitled under Article 25 to freedom of conscience and 
the free profession, practice and propagation of religion, and under Article 26 to manage its 

own religious affairs without State interference. 

  रत            प                                त       त   त      :    द ,       , ई  ई, 

   ,     ,    , प र   और    ,                           25    त त   तर          त  त  त   
         त    प         , आ र   र   और    र  र           र   , और         26    त त र    

     त  प          प                          र           र     
        ग र         ग त          ग            र          ,     प   प           र उ     प   

आ          र    द  त                        ,   ई           त        ;        उ      र    
  त     -     त        ,       र                  25 औ  26    त          

 Articles 25 and 26 are fundamental rights. 

        25 औ  26                  
 A law that has the effect of pressuring citizens, on pain of criminal liability for anyone thought 

to be “disturbing” its recitation, to acquiesce in a devotional performance contrary to their faith 
would not survive that Part III scrutiny. 

         ,              ग र   पर    द                    प   आ         पर त             

  त  त         र  र  और        र   पर उ    प      “            ”                     र  

आपर     द                र ,     III                 ट  पर          प  ग   

The Bijoe Emmanuel ruling 

                   

 It was addressed directly and decisively in Bijoe Emmanuel & Ors. v. State of Kerala 
(1986), a case that remains the single most important precedent on the collision between 
compelled patriotic ritual and freedom of conscience. 

इ         और                Bijoe Emmanuel & Ors. v. State of Kerala (1986)          



                      
 

  

P
ag

e1
2 

     ग     ,             ग        त             और   त           त  त           र   पर    

            प                     
 Three siblings, Bijoe, Binu Mol and Bindu Emmanuel, practising Jehovah‟s Witnesses, 

stood respectfully and silently while their schoolmates sang Jana Gana Mana during morning 

assembly. 

त     ई-   ,     ,          औ               ,    Jehovah‘s Witnesses    द      प     रत  
  ,               द र    प     प         र           ग                    प     और    त 

    र    
 They did not sing themselves because their faith forbade what they understood as an act of 

worship of anyone or anything other than God. 

उ           ग त      ग          उ    आ    उ                               त      त     
           प                           र  त      

 For this, they were expelled. 

इ        उ                      त  र  द   ग    
 The Kerala High Court upheld the expulsion, holding that Article 51A‘s fundamental duty to 

respect the national anthem overrode any claim under Articles 25 and 26, and that Jehovah‟s 
Witnesses could not even invoke those protections. 

  र  उ                          र र र र त             र   ग             र                  

51A        त        त          द 25 और 26    त त         द    पर          और Jehovah‘s 

Witnesses    इ    र          र            त      
 The Bench held that compelling a person to join in singing despite a genuine, conscientiously 

held religious objection contravenes both Article 19(1)(a) — freedom of expression, which 
the court held extends to the freedom to remain silent — and Article 25(1), the guarantee of 

freedom of conscience. 

प                       त       त    और   त                                  द उ   ग       
                        र           19(1)(a)—       त      त  त ,                  
     र               त  त             —और         25(1),      तर          त  त     ग र    
द त    , द       उ          

 Crucially, the court held that the fundamental duties enumerated under Article 51A cannot 

be used to cut down or override the fundamental rights guaranteed under Part III of the 
Constitution; a duty to respect national symbols cannot, in law, be turned into a licence to 
punish sincere religious dissent. 

    प     प   ,                           51A      त  त       त        त        उप  ग 

             ग III    र   द             र         त              र                       
  त ; र       त              र       त                                             त    
    त                   प र  त  त                त   

 The court also read the 1971 Act itself as requiring nothing more than respectful conduct, not 
active participation from anyone present. 

           1971                  इ     र              उ    उप   त          त    
                   त र त        ग द र      प            गई     

 It closed with the observation that the country‟s tradition, philosophy and Constitution alike 
―practise tolerance,‖ urging that this not be diluted. 

                त       प               प          द            ,      औ                प 

   ―      त            त    ‖, और आ           इ       र             
 That ruling has never been overturned, and its logic transfers with full force to Vande 

Mataram, arguably with greater force, given that the song‟s later verses are, unlike the 

anthem, addressed to specific deities. 

उ               प         ग      और उ    त          त    पर    प र  तर    ग    त    ,      
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    त  और                 ,       ग त      द      तर  र   ग        पर त      ट    त       
      त     

 If the Supreme Court held that a Jehovah‟s Witness could not be compelled to sing a secular 
anthem against conscience, the same protection must extend, a fortiori, to a citizen who 
objects to reciting verses that are, on their face, prayers to Hindu goddesses. 

  द                               Jehovah‘s Witness    उ      तर                 

     रप   र   ग   ग                               त , त        र  , और             त    , 
उ    ग र  त     त  रत                     तर     प   पर आप    रत         प    प      प    
                                 

Legal position 

           त 

 First, the Constituent Assembly and the country‟s founding leadership deliberately confined 

official recognition to the first two, secular stanzas of Vande Mataram. 

प   ,             और द           प    त              र   द    तर                        

    त   त     आ     र      त      त र    
 Second, the 2026 Amendment, whatever its political framing, imposes no textual obligation 

on any citizen to sing any particular version of the song, let alone all six stanzas. 

द  र , 2026          , उ    र     त    त  त                ,  प   प                ग र  पर 
ग त                   र , और        प             तर     ग         ई द              त   

 Third, and most importantly, even where the song, including its later stanzas, is sung, a 
citizen who chooses not to join in because doing so would offend their freedom of conscience 
under Article 25 is under no legal obligation to participate. 

त  र  और          प   ,      ग त,       उ      द      तर             , ग       र     ,        ई 

  ग र    द         25    त त        त           त  त                     र  उ            

            प    त    , त  उ  पर   ग           ई        द               
 The law as laid down by the Supreme Court in Bijoe Emmanuel gives that citizen complete 

protection: standing respectfully, in silence, without disrupting others, is not an offence under 
this Act, was not an offence under the original 1971 Act, and cannot be made one merely by 
extending the statute to a new composition. 

Bijoe Emmanuel                                   त       उ    ग र     प      र    द   

 रत    : द  र         त                     औ               इ             त त  पर        
  ,     1971            त त     पर           और                     ई र    त     त  रत 

 र द           इ    पर                   त   
 

GS Paper III: Economy 24 August 2026 

TOPICS COVERED      

24A8 Digging for gold 

        त             

24A8 Triple test, adrift 

     ट  ट,        ‘ 
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24A8.  Digging for gold 

        त             

 Parliament passed the Mines and Minerals (Development and Regulation) Amendment 
Bill, 2026, which put the extraction and management of minerals in the hands of the Central 
government. 

    द        औ       (      औ         )              , 2026 प  रत     ,                
        और                                 प  द    

 According to the Ministry of Mines‘ 2024-25 annual report, mineral production (excluding 
Atomic, Fuel and Minor Minerals) was estimated in 20 States, of which about 97.70% of the 

total value was confined to eight States. 

               2024-25               ट          र, 20 र             उ प द  (पर    ,     और 
ग                र)    आ         ग     ,                    ग ग 97.70%      आ  

र     त      त     
 Odisha accounted for the largest share, at 43.49%, followed by Rajasthan (16.26%), 

Chhattisgarh (13.69%), Karnataka (12.42%), Maharashtra (4.76%), Jharkhand (3.26%), 
Madhya Pradesh (2.78%) and Andhra Pradesh (1.04%). 

               द र          43.49%   ,         द र       (16.26%),     ग  (13.69%), 

       (12.42%),    र    (4.76%),   र    (3.26%),      द   (2.78%) और आ    द   (1.04%) 

            
 The MMDR Act states its objective: “extraction and management have to be guided by long-

term national goals”. 

 MMDR          प   उ द     त त    : “        और                                   र  
  द   त                 ” 

 It also cites heavy and non-uniform taxes as adversely affecting mineral production. 
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      र  और        र             उ प द  पर   त                     त त      
 Under the MMDR Act, “the Union will take under its control the regulation of mineral-bearing 

lands”. 

 MMDR              तग त, “        -   त                     प               ग  ” 
 It also provides that “no tax, cess or such other levy (by whatever name called) shall be 

imposed by the State government on mineral rights or mineral-bearing lands”. 

 इ                       “र     र  र    र                        -   त      पर   ई  र, 
उप र          ई         —     उ                  प   र     —      ग       ग  ” 

 It also says the amendment will not impact minor minerals. 

 इ              ग                                  त       र ग   
 This is not just about mining policy or government revenue, but also about the people, mostly 

tribals, who have been living with the environmental and social costs of mining for 

generations. 

                त       र  र  र                    ,      उ    ग               —      
                  —   प                प    र    और            त     त  आ र       

People impacted 

     त     

 His home lies in the Sukinda Valley, which contains 98% of India‘s chromite resources. 

 उ     र           ट        त   ,         त    98%      ट        प     त      
 Chromite mines are a source of dangerous hexavalent chromium pollution that has 

carcinogenic effects. 

     इ   द     तर             ट                   त   ,               र  र    त      
What the tweak means 

                       

 The MMDR Amendment Act, 2026, is an amendment to the 1957 Act. 

 MMDR               , 2026, 1957                    ग                 
 Section 2 now provides that the phrase “regulation of mines” will be followed by “and mineral-

bearing land”. 

         2                ग         “               ”              द “और     -   त     ” 

        ग   
 Land is a subject which is on the State list,” says Umesh Jena, former Additional Director of 

Mines, who has over 30 years of experience in dealing with regulation pertaining to mining. 

                         प       30                      र         प      त र त       द    

            त    , “                   ,                          ” 
 Umesh says the insertion of Section 9D has two implications: it prohibits States from earning 

from new taxes, and also stops States from collecting taxes due through court orders. 

 उ      त             9D          त             द      त      :    र            र     र     

    त  र      र  त     और            आद                द    र            र         र  त      
 The immediate repercussion for Odisha is the loss of thousands of crores in penalties. 

              इ    त        प र                                                  
 In 2021-22, Odisha had imposed a ₹22,000 crore penalty on different miners for excess 

mining in violation of environmental clearance. 

 2021-22             प    र        र     उ       रत                  र        र         

    त     पर ₹22,000                  ग        
 “The State had collected ₹16,000 crore from defaulting lessees before my retirement. 

 “  र                प    र            र        प     र      ₹16,000                र        
 Still, a large chunk is left to be collected. 
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   र   ,                                     
 In 2004, the Odisha government had enacted the Odisha Rural Infrastructure and Socio 

Economic Development (ORISED) Act. 

 2004           र  र                                    -            (ORISED) 

                  
A mineral powerhouse 

               त         

 According to the Ministry of Mines‘ 2024-25 report, Odisha produced minerals valued at 
₹67,955.89 crore, the highest among Indian States. 

               2024-25        ट          र,          ₹67,955.89                       
उ प द      ,      रत   र                    

 Mining accounted for 37.59% of Odisha‘s total projected State revenue in 2026-27. 

          गद   2026-27                        त               37.59%     
 “In one stroke, the Centre has taken away the State‟s ability to design welfare programmes 

for these tribal communities,” alleges Samantara, a recipient of the Goldman 
Environmental Prize, an international award honouring those working at the grassroots. 

        तर पर       र                 त  र          तरर      प र   र                         
      त त       तर  आर प  ग त    , “                     इ      त           
                        त                       त            ” 

 

24A8.  Triple test, adrift 

     ट  ट,         

 On August 20, a nine-judge Bench of the Supreme Court of India 
delivered a judgment on the correctness of the ruling in Bangalore Water 
Supply and Sewerage Board vs A. Rajappa (BWSSB) (1978). 

20  ग त       त                       -                    Bangalore 

Water Supply and Sewerage Board vs A. Rajappa (BWSSB) (1978)    
             त  पर  प                 

 In that judgment, Justice V.R. Krishna Iyer had laid down what was 
called the “Triple Test” on what counts as an “industry” under Section 2(j) of 
the Industrial Disputes (ID) Act, 1947 (ID Act). 

उ                  त     .  .              औ             (ID)        , 

1947      र  2(j)    त त               ग त        “      (industry)”      
            त     त ―     ट  ट (Triple Test)‖       रत          

 Three conditions were to be met for an industry — a systematic 
activity, employer-employee cooperation, and production/distribution of 
goods and services to satisfy human wants other than those that are purely 
religious or spiritual. 

     ग त        उ   ग                  त    त     प र   र   आ        — 

      त   त     (systematic activity),      त -              (employer-

employee cooperation) त           प              आ        आ    त    
     त र त             त          त            त    औ            
      /  त    

 Profit motive was irrelevant; what mattered in this determination was 
the nature of the activity, and only “sovereign functions” stood outside it. 

              (profit motive)       ग    ; इ       र     ग त            त 
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    प       और      ―           (sovereign functions)‖ इ    द  र        र     
 A five-judge Bench in State of U.P. vs Jai Bir Singh (2005) raised a doubt about this 

definition and a seven-judge Bench sent it to the current nine-judge Bench. 

State of U.P. vs Jai Bir Singh (2005)    प   -             प      इ  प र           र   द   

   त      और   त-             प      इ          त       -                    प        द    
 This Bench, led by Chief Justice of India Surya Kant, left the Triple Test standing for all 

pending disputes under the older ID Act, which was repealed on November 21, 2025 when 
the Industrial Relations Code, 2020 (IRC) came into force. 

   त                         त      त         इ  प      प र    ID            त त     त     
    द              ट  ट     र र र र  ; इ             21       2025    औ             

    त , 2020 (Industrial Relations Code, 2020 — IRC)      ग                र त  र  द   ग   
    

 Since 1978, and particularly after the liberalisation and privatisation reforms of 1991, a far 
higher number of workers have moved to the private sector, out of the security of public 
employment. 

1978      द    और        प    1991                                   प   त,                 
                 र  ग र      र         र      र                 ग      

 An expansive definition of industry, as entailed in the Triple Test, is therefore even more 
necessary now as a bulwark for the worker. 

इ    ,      ट  ट        त उ   ग       प  प र                          -    (bulwark)    
 प    और         आ         

 An expansive definition of industry brought with it not just the ID Act‟s protections but also its 
restrictions — for instance, a regulated route to retrenchment and closure for the employer, 
and a bar on workers striking at will. 

उ   ग       प  प र      प            ID                         ,      उ                 
   र आई — उद  र        ,      त           ट   (retrenchment) और   त              
(closure)           त       त            र   प   इ         त    र   पर र    

 In essence, the Triple Test allowed for industrial peace rather than worker welfare alone. 

  र  प   ,      ट  ट                            औ           त (industrial peace) 

       त  र              द       
 

THE “TRIPLE TEST” AND MEANING OF AN INDUSTRY 

 The issue is essentially about a simple but important question: Which organisations 

should legally be treated as an “industry” for resolving employer-worker 

disputes?  

 The answer determines whether labour-law protections and restrictions apply to their 

workers and employers. 

What was the 1978 BWSSB Judgment? 

 In Bangalore Water Supply and Sewerage Board v. A. Rajappa (1978), the 

Supreme Court, through Justice V.R. Krishna Iyer, formulated the famous Triple 

Test. 

 An activity could broadly qualify as an industry when it involved: 

o A systematic or organised activity. 

o Cooperation between employer and employees. 

o Production or distribution of goods or services to satisfy human wants, 
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except purely spiritual or religious wants. 

 Importantly, making profit was not necessary. 

 For example, suppose a charitable hospital systematically provides medical services 

through doctors, nurses and other employees. Merely being charitable or non-profit 

would not automatically prevent it from being treated as an industry under this broad 

approach. 

Why was the Triple Test Important? 

 The definition brought many organised economic and service activities within 

industrial-relations law. 

 It did not benefit workers alone. Once an establishment came within the industrial-

disputes framework, both sides became subject to rules. 

 Workers received legal safeguards concerning matters such as industrial disputes and 

retrenchment, while employers received an organised legal framework for 

retrenchment, closure and dispute resolution. Workers also could not simply strike 

without complying with applicable legal requirements. 

 Thus, the underlying objective was industrial peace and orderly employer-

employee relations. 

What has now changed? 

 The old Industrial Disputes Act, 1947 has been replaced by the Industrial 

Relations Code, 2020. 

 According to the article, the nine-judge Bench preserved the BWSSB Triple Test for 

pending disputes governed by the old law.  

 However, the majority held that BWSSB should not automatically serve as the 

controlling “sheet anchor” while interpreting the new Code's definition of industry. 

Why Does the Article Criticise This? 

 The article argues that the new definition still contains much of the substance of the 

Triple Test.  

 Therefore, abandoning BWSSB as an interpretative foundation could create 

uncertainty. 

 This matters particularly because, after economic liberalisation and privatisation, a 

much larger workforce operates in the private sector. 

In Simple Terms 

 Think of the Triple Test as a legal checklist.  

 Earlier, courts had a well-established checklist for deciding whether an organisation 

constituted an industry.  

 The concern is that removing this established interpretative anchor, despite retaining 

much of its substance in the new law, may create uncertainty.  

 Courts and tribunals must therefore interpret the new framework carefully so that a 

change in statutory wording does not automatically become an unintended 
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change in labour protection or industrial relations. 

 

GS Paper III:  Science and Technology 24 August 2026 

TOPICS COVERED     

24A8 No new H1N1 strain in India, existing vaccines sufficient 

   त    H1N1                     ,        ट         त 

24A8 Global space norms and a firm footing in India‘s new re-entry rules 

         त           औ     त                                      
24A8 What changes when AI moves from reading viral genomes to designing them? 

   AI                                                 त    , त         त    ? 

 

24A8. No new 
H1N1 strain in 
India, existing 

vaccines 
sufficient 

   त    H1N1    
                 , 
       ट         त 

 The Indian 
Council of Medical 
Research (ICMR) on 
Sunday said that the 
Influenza A (H1N1) 

viruses currently 
circulating in the 
country belong to the 
A/Missouri/11/2025 
(H1N1) pdm09-like 
virus strain. 

  रत   आ         

         प र द (ICMR) 

   र    र           

 त        द          रत 

   र             A 

(H1N1)    र  

A/Missouri/11/2025 

(H1N1) pdm09-     
                    त     

 It clarified that 
no new strain of H1N1 has been identified and there is no cause for panic. 

इ     प           H1N1                    प            ई    और   र         ई   र           
 “These viruses belong to clade 6B.1A.5a2a, sub-clade D.3.1.1, and have been in circulation 

since 2025. 

“      र       6B.1A.5a2a,   -     D.3.1.1          त    और 2025        रत    र       
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 Common symptoms of the illness include fever, cough, headache, and body ache, and 

most people recover with appropriate care and rest. 

इ      र                         ,      ,        औ                       त             ग उ  त 

द      और आर                त      
 However, young children, elderly persons, and individuals with underlying medical conditions 

may be at a greater risk of complications. 

       ,   ट      ,            त औ                                 त         त            

              त      
 If symptoms persist, worsen, or become severe, consultation with a doctor is advised, it said. 

इ             द         र त    ,   ग त        ग   र      त    , त     ट                         द  
  त      

 India has registered a rise in seasonal Influenza A (H1N1) cases, commonly called swine 
flu, this monsoon, especially in major cities. 

इ              रत                    A (H1N1)                   द      गई   ,            त  
                त    ,        प          र      

 The NCDC‟s 2025 reporting shows that H1N1 continued to circulate across multiple 
States. 

NCDC    2025     रप    ग    पत    त        H1N1                त        त   त       
 The NCDC maintains a nationwide influenza surveillance network and publishes State-wise 

data and H1N1 treatment/prevention guidelines. 

NCDC द     प                      ट          त  रत     और र     र आ     त   H1N1    उप  र 
    र              द    द        त  रत      

 It recommends seasonal influenza vaccination based on WHO strain recommendations. 

   WHO              त         आ  र पर                 ट               र   रत      
 For the 2025–26 season, India‟s recommended trivalent vaccine included H1N1, H3N2 and 

B/Victoria components, with circulating Indian H1N1 strains aligning with vaccine strains. 

2025–26                  रत           त                 (trivalent vaccine)    H1N1, 

H3N2 औ  B/Victoria              और   रत        रत    र   H1N1                         प 
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24A8. Global space norms and a firm footing in India‘s new re-entry rules 

         त           औ     त                                      

 On August 23, India marked its third National Space Day, three years since the Chandrayaan-
3 mission‟s lunar lander „Vikram‟ touched down on the moon‟s south pole region. 

23  ग त      रत     प   त  र           त         (National Space Day)      ,          -

3                र „     (Vikram)‟             द                  उतर      त       प र          
   र     

 Between then and Hyderabad-based Skyroot Aerospace launching India‟s first privately built 
rocket to orbit, India has come a long way — even as it is also just beginning to regulate the 
responsibilities that follow from expanding its orbital footprint. 

उ            र             त      ट          (Skyroot Aerospace)    र    रत    प         
 प         त र                   पत          त ,   रत              त        —        , इ    
   -        प      त  रत          (orbital footprint)    उ प                  द  र      
       त  र               र र       

 As part of this endeavour, and days after the success of Vikram-1, the Indian National Space 
Promotion and Authorisation Centre (IN-SPACe) released the country‟s first guidelines on 
planned re-entry. 
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इ          त त और     -1 (Vikram-1)       त          द     द,    त            त    

                       (IN-SPACe)          त प        पर द      प     द    द     र       

A sustainability problem 

       त               

 But today, low-earth orbit hosts several thousand satellites, with private companies planning 
for many, many more. 

      आ      -          (Low-Earth Orbit)     ई    र उप       द    और        प      
         इ          त      उप       पत  र                र       

 Satellite operators are also deliberately bringing satellites down at the end of their operational 
lives as part of post-mission disposal in great numbers. 

उप                 -    त    ट   (post-mission disposal)              प                 
उप       उ    प र               त           र                र       

 A spacecraft returning to the earth has to negotiate many risks, including deviating from its 
planned path and breaking up into smaller pieces. 

प     पर                 त       (spacecraft)                          र   प त    ,       
 प         त   ग          त      और     -                    त                

 It may also affect airspace and maritime zones and potentially crash in the territory or 
jurisdiction of another state. 

             (airspace) और            (maritime zones)            त  र   त     त         त 

 प             र                   र-       द        त      त      
 Here, the idea of sustainability is important. 

         त  (sustainability)        र       प        
 The UN Guidelines for the Long-term Sustainability of Outer Space Activities define 

„sustainability‟ as maintaining space activities while preserving the outer space environment 
for future generations. 

       त      त                        त              त                (UN Guidelines for 

the Long-term Sustainability of Outer Space Activities) „   रत ‟    इ   प    प र    त  रत  
           प                    त र     प    र       र  त र त        त र  ग त               

र        

‗Conditions of permission‘ 

‗     त     त ‘ 

 The guidelines have three important elements. 

इ   द    द       त       प    त       
 (i) Accountability — Any Indian entity undertaking a planned re-entry, whether within or 

outside Indian territory, now requires the IN-SPACe‟s authorisation. 

(i)          —   रत                      तर       र       त          (planned re-entry)  र   
               रत               IN-SPACe         त आ       ग   

 Non-Indian entities seeking to undertake planned re-entry over Indian territory must route the 
activity through an Indian-incorporated entity, such as a subsidiary, joint venture or 
partnership, which will be responsible for complying with Indian laws, regulations, and 
national security requirements. 

  रत          ऊपर       त प         र      इ     ग र-  रत              इ  ग त          रत 

     ग  त           ,                  (subsidiary),      त      (joint venture)             
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(partnership)                   त  र     ग ,      रत         ,         और र        र          
आ    त          प                द र   ग   

 This has been done because commercialisation creates an accountability gap: i.e. the 
spacecraft may belong to a private company but the consequences of its return can lie across 
maritime zones, and jurisdictions. 

    इ          ग                        (commercialisation)     द            तर प द  
 रत    :     त  ,   त र                 प           त    ,       उ    प     पर          प र    

                  और       -        उ प        त      
 And India has responded by attaching regulatory responsibility to a re-entering entity even 

before the risk materialises. 

और   रत                त     प         प       प         र              पर                  
(regulatory responsibility)       रत  र   इ    उ र  द       

 Objects designed to survive re-entry or intentionally controlled towards a particular landing or 
impact area also require separate authorisation. 

प           द र       त र               इ     गई   त              र              त      
         (landing or impact area)     र       त                त                ग    
     त आ       ग   

 This is what makes a re-entry „planned‟. 

         प           ‗      त (planned)‘    त      
 On the other hand, objects expected to burn up, melt or fragment sufficiently during natural 

orbital decay do not count as a planned re-entry. 

द  र   र,      त          (orbital decay)    द र         त           ,  प        प    त  प 

         त             प      त    , उ          त प                    त      
 (ii) Risk must be acceptable — The guidelines say the expected casualty risk must remain 

below 1 in 10,000, supported by survivability and ground-casualty assessments. 

(ii)                          —  द    द            र,  प   त              (casualty risk) 

10,000    1       र         ,                    त           त  (survivability) और     -

            (ground-casualty assessments)             
 As a result, operators have to analyse failure scenarios, fragmentation patterns, ballistic 

coefficients, de-orbit plans, flight-path angles, and danger zones, and share the results. 

इ    प र      प,                त         ,          त   ,       ट         ,             
                (de-orbit plans),     -        और  त                         र     ग  त   
प र          र     ग   

 They must also identify components likely to survive re-entry and hazardous systems such as 
batteries and pressure vessels. 

उ    उ             प      र     ग        प           द र     र  त र                  त   
  ट     औ      -     (pressure vessels)       तर                  प      र     ग   

 By requiring quantitative studies and attaching a number to the acceptable risk threshold, the 
guidelines make sustainability measurable and thus trackable. 

               (quantitative studies)             र   और                              

        त             रत  र  ,  द    द      रत       प    और इ     र   गर            त  
    

 (iii) Permissions — Per the guidelines, IN-SPACe will re-verify the latest re-entry parameters 
approximately three months before the proposed operation. 

(iii)      त    —  द    द            र, IN-SPACe   त   त            ग ग त              
    त  प          पद       प       प   र ग   

 If planned re-entry is decided upon after launch, the operator must apply at least six months 
in advance. 



                      
 

  

P
ag

e2
4 

  द    प       द       त प                        त    , त                              
     आ  द   र     ग   

 Operators must also obtain an IN-SPACe advisory note to issue warnings to airborne and 
marine vessels in the re-entry area at least 45 days before the re-entry begins. 

           प                       औ                   त       र   र          प                 
            45          IN-SPACe          र     प         त  र     ग   

 If a re-entry site falls within the territorial control of a non-Indian state, including in its 
exclusive economic zones, the applicant must also submit the relevant clearance or 
authorisation from that state. 

  द   ई प                 ग र-  रत   र                   ,       उ                    

(Exclusive Economic Zones)            ,      तग त आत    , त  आ  द     उ  र             त 

    र          र       त त  र     ग   
 These checkpoints ensure that the regulator has fixed windows and mechanisms to intervene 

when the re-entry parameters change after the mission has launched or the risk pattern has 
changed for some reason. 

       -   द         त  रत                      प       द प             पद    द               
  र                 प  द     , त            प     त  प  र                 त    -     
औ  त   उप        

Soft law to domestic rule 

   ट                  त  

 For nearly two decades, the international community has developed principles for sustainable 
space activities. 

 ग ग द  द         त                   तत   त र  ग त                    त      त         
 Notable among them are the Inter-Agency Space Debris Coordination Committee‟s „Space 

Debris Mitigation Guidelines‟ and the „Guidelines for the Long-term Sustainability of Outer 
Space Activities‟ of the U.N. Committee for the Peaceful Uses of Outer Space. 

इ      त -        त                   त (Inter-Agency Space Debris Coordination 

Committee)    „  त                            (Space Debris Mitigation Guidelines)‟ त   
     त             त           त                      त (U.N. Committee for the Peaceful 

Uses of Outer Space)    „       त      त                        त                  ‟ 

उ            
 Article IX of the Outer Space Treaty 1967 also provides an important foundation for 

environmental responsibility. 

1967           त         (Outer Space Treaty)            IX    प    र         द र         

       प    आ  र  द    रत      
 However, most of the contemporary sustainability architecture works on guidelines and other 

similar forms of „soft law‟, which operators are not obligated to follow. 

       ,  त                        त                 द    द    और „   ट    (soft law)‟    
          प  पर आ   रत   ,       प     र                         प                त      

 The IN-SPACe guidelines solve this problem for India by tying an operator‟s fragmentation 

analysis and insurance policies to the national regulator. 

IN-SPACe     द    द     रत        इ                   रत    ,                           

        (fragmentation analysis) और         त   (insurance policies)    र                
   त      

 The guidelines also address the financial risks that follow from the Space Liability Convention 
1972, which places absolute liability on a launching state for damage caused by its space 
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object on the surface of the earth or to aircraft in flight. 

 द    द   1972      त                  (Space Liability Convention)    उ प             
                         त  रत    ,            प   र  र         त र   प      र  प         त  

पर    उ                       प       ग                उ  र    पर             (absolute 

liability)       रत  रत      
 The IN-SPACe guidelines, on the other hand, require operators to undertake planned re-

entries at their own risk and say they remain liable for third-party damage and claims. 

द  र   र, IN-SPACe  द    द                                  त           र      आ    त  
 त त     और   त           त त  -     त          (third-party damage and claims)        

उ रद        र  ग   
 They also indemnify the Government of India and its agencies for liability incurred under 

India‟s international commitments while satisfying the applicable third-party insurance 
requirements. 

     ग  त त  -             त       प र   रत     ,   रत      तरर        त   त       त त 

उ प   द                     त       औ                    त   त   (indemnify)     द    रत      
 Taken together, the IN-SPACe guidelines translate international principles into obligations 

that private operators in India must satisfy before the government gives them permission to 
act. 

     प   , IN-SPACe             तरर            त         द          प र  त  त  रत    ,       
  रत                     र  र    र  उ          र           त  द          प    प र   र     ग   

 

 

 

 

 



                      
 

  

P
ag

e2
6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

24A8. What changes when AI moves from reading viral genomes to designing 
them? 

   AI                                                 त    , त         त    ? 

 The computer did not create a virus. 

      र      ई                   
 It did not touch a test tube or handle a living cell. 

उ      त       ट  ट           आ और               त                   
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 What it did may ultimately be more consequential: it helped decide what the virus‟s genome 
should be. 

उ           ,      तत           प              त    : उ       त   र          त        

                                
 Researchers at Stanford University and the Arc Institute used artificial intelligence (AI) to 

design complete genomes of bacteriophages — viruses that infect bacteria. 

Stanford University औ  Arc Institute        त                       (AI)    उप  ग 

      र         प              इ   र               —           र           ट              त 

  त      
 Of 285 AI-generated designs physically synthesised and tested in the laboratory, 16 produced 

functioning phages. 

AI    र  त   र     ग  285              ,          ग           त   प           त और पर    

     ग  , 16                उ प        
 Some were able to overcome bacterial resistance that defeated the original virus. 

इ                  ट        त       प र  र            ,              र               र  द   
    

 The phrase „AI-created viruses‟ therefore needs qualification. 

इ     ‗AI-created viruses‘     त „AI    र       ग     र ‟             प  त               
   आ    त      

 Humans have been synthesising viral genomes and deliberately modifying viruses for 
decades. 

      द                              और    र             र प र त    रत  आ र       
 What is new is not the physical manufacture of a virus. 

                     र        त   प                   र       
 AI has entered the design stage of biology. 

             AI                                 र          
 For medicine, that creates remarkable opportunities. 

                               उ प    रत      
 For biosecurity, it raises equally important questions. 

   -      (biosecurity)           उत          प                रत      

From reading genomes to designing 

                                    त  

 Bacteriophages — literally “bacteria eaters” — have been known for more than a century and 
are among the most abundant biological entities in nature. 

   ट         —           द      “      र            ”    —     द                   त    और 
    त    प                     र        ट                

 In 1977, one particularly small phage, ΦX174, pronounced roughly „phi-X-one-seventy-four‟, 
became the first complete DNA genome to be sequenced. 

1977              प             ΦX174,       उ   र   ग ग „  ई-X-  -      -  र‟   ,    
                       त                     DNA            

 By the early 2000s, scientists had shown that viral genetic material could be synthesised from 
known sequence information and used to recover functioning viruses. 

2000    द         आत त               द   त  र  द           त                      
              र  आ                                   त     और उ    उप  ग               

   त  र                    त      
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 Humans had progressed from reading viral genomes to writing them. 

                                        त  प              
 Scientists then became increasingly capable of deliberately altering viruses. 

इ      द            र             र प र त    र       ग त र            त  ग   
 The controversial influenza gain-of-function experiments of 2011-12 showed that genetic 

changes could modify important properties such as transmission in experimental animals. 

2011-12                        gain-of-function           द        आ        प र त   

     ग  प                       प    ग        द    त      
 Such research highlighted a dilemma that remains unresolved: the same science that can 

improve pandemic preparedness may also create biosafety and biosecurity risks. 

इ     र                            उ  गर                त                आ   :           

              त            तर       त    ,    -      औ     -                    उ प    र 
  त      

 The Stanford-Arc experiment represents the next step. 

Stanford-Arc       ग    र    त त  रत      
 The scientists already knew the ΦX174 genome and already knew how to synthesise viral 

DNA and recover functioning phages. 

        प          ΦX174             त     और          त           र  DNA                 
 र      त                       त  र       

 What changed was who — or what — proposed the genome. 

    द  ,                        त         —                                 —       
 They used Evo 1 and Evo 2, genome language models. 

उ      Evo 1 औ  Evo 2,     त                    ,    उप  ग       
 The principle resembles a large language model, except that instead of learning patterns in 

words, Evo learns patterns in DNA. 

इ          त                            ,   तर            द     प                   Evo DNA    
  ट      त      

 It studies the genetic alphabet — A, C, G and T — across vast numbers of genomes and then 
generates new genetic sequences. 

                                          — A, C, G औ  T —           रत     और   र    

आ              उ प    रत      
 For this experiment, the models were further trained on thousands of bacteriophage genomes 

related to ΦX174. 

इ     ग                 ΦX174          त          ट               पर   त र त  प         त 

     ग    
 AI did not invent a completely unrelated virus from nothing: it generated previously unseen 

ΦX174-like whole genomes within a known biological framework. 

AI              ई प र  तर         त    र            : उ         त                  तर प        
  द    ग  ΦX174-                उ प        

 Scientists selected some of these sequences, physically manufactured the DNA and 
introduced it into E. coli. 

            इ                             , DNA       त   प                और उ   E. coli 

          र     
 If the genetic instructions were biologically coherent, the bacterial machinery produced new 

phage particles. 

  द आ          द                    त   , त        र   त                उ प        
 16 designs succeeded. 

16                 



                      
 

  

P
ag

e2
9 

 The progression is striking: we learnt to read viral genomes, then to write them, then to modify 
them. 

    ग त उ          :      प                    ,   र उ         , और उ      द उ        त   

           
 Now AI is beginning to help decide what should be written. 

   AI    त              त                                             
 One finding shows why this matters. 

           त त                   प        
 An AI-designed phage successfully combined a viral protein with other genetic changes in a 

way that conventional engineering had struggled to achieve. 

   AI-                           र               आ        प र त              त प     

इ     र       त     ,      प र प र  इ       र ग                    र        र       
 The significance is not simply that AI can propose individual mutations; it may increasingly be 

able to identify multiple genetic changes that work together across an entire genome, 
exploring combinations that would be extremely difficult for humans to test one by one. 

          इत              AI     तगत       त   (mutations)      त    र   त    ;    त       
         आ        प र त       प      र               त        प र                        रत  
  , और                पत   ग    त                     र    -    र   पर     र       त 

       ग   

The medical opportunity 

              

 The most immediate application may be phage therapy. 

     त              ग            (phage therapy)      त      
 Antibiotic resistance is steadily eroding conventional treatment options, while bacteriophages 

offer another way of killing bacteria. 

  ट      ट    त    प र प र  उप  र     प      ग त र     र  र र     ,         ट         

      र           र             तर     द    रत      
 Their major limitation is specificity: a phage effective against one bacterial strain may fail 

against another, and bacteria can also develop resistance to phages. 

उ                   टत  (specificity)   :          र                           द  र          
                त     और       र            त      तर        त  र   त      

 Traditionally, researchers have searched nature and phage libraries for suitable candidates or 
modified existing viruses. 

पर पर गत  प   ,     त        उप   त उ   द  र     त        त औ                              द  
   र      प र त            

 Generative biology introduces another possibility. 

     ट           (Generative Biology)    और           त त  रत      
 Instead of asking only, “Can we find the phage we need?”, medicine may increasingly ask, 

“Can we design the phage we need?” 

        प                ―                       त    ?‖,               त          प   

  त        ―                                त    ?‖ 

 The Stanford experiment offered an early demonstration. 

Stanford         इ         र      द      त त       
 Combinations of AI-designed phages overcame resistance in E. coli strains against which the 

original ΦX174 failed. 



                      
 

  

P
ag

e3
0 

AI-                                 E. coli    उ             तर      प र  र     ,             

    ΦX174      र       
 For clinicians confronting antimicrobial resistance, this is potentially important. 

             त    (antimicrobial resistance)           र र                            त  प 

       प        
 The possibilities extend beyond phage therapy. 

                                  त त     
 AI can assist the design of vaccine antigens, antibodies, therapeutic proteins and viral vectors 

used to deliver genetic treatments. 

AI          ट   ,   ट     ,            ट   औ                                                
              ट         इ         त   र   त      

 It may eventually help optimise oncolytic viruses that selectively attack cancer cells. 

                ऑ      ट                  त  र          त   र   त             द   प    
              पर       रत      

 The larger revolution is therefore not simply „AI making viruses‟. 

इ             त      ‗AI                  ‘          
 It is AI becoming capable of designing biological function. 

   AI                                              

The danger is acceleration 

 त           

 It is tempting to be reassured because ΦX174 is an exceptionally simple bacteriophage, while 
dangerous human viruses are vastly more complicated. 

       र आ   त                     ΦX174        त        ट           ,       तर    

        र     त             त      
 Human pathogens must negotiate receptor binding, host range, tissue tropism, replication, 

immune escape and transmission. 

                 र    र   इ    ग,      र  , ऊत -उ          त ,   त   त,   तर           और 
   र                       ग  र   प त      

 But complexity should not become false reassurance. 

          त               त    आ  र                  
 Human scientists already understand much about these determinants. 

             इ       र        र     प             त        त      
 Decades of virology, reverse genetics and gain-of-function research have linked many genetic 

changes to viral behaviour. 

द                ,            ट   औ  gain-of-function             आ        प र त       
   र       र             

 AI does not need to rediscover virology. 

AI                                 आ    त           
 Its power lies in integrating what humanity already knows, examining vastly more 

combinations than humans can explore manually and accelerating the path from hypothesis 
to experimental design. 

इ       त इ    त                 त     र  प         त      र          त  र   त    ,        
   र           प                                 त                                   र   त  
   और                             त              त    र   त      

 This is the real biosecurity concern: capability amplification. 

       त       -         त :   त -     (capability amplification)     
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 The relevant question is not whether an untrained individual can ask today‟s chatbot to 
generate a pandemic virus. 

     ग                          ई       त     त आ                                       
                        त      

 It is whether increasingly capable AI could make a knowledgeable and well-equipped 
laboratory substantially more effective at designing biological systems. 

                            त    आ AI             औ       त         त             
                                                 त      

 Future systems may compress months or years of literature review, modelling and 
experimental planning into much shorter cycles. 

                                              ,         औ                       त      
   -              त      

 Combined with increasingly automated laboratories, that acceleration could become 
profound. 

त             त   त                         त      पर      र      त     प         त      
 Even the apparently modest success rate in the Stanford study deserves this perspective. 

Stanford           द  ई द          प     त       त           इ              द         
       

 Only 16 of 285 designs worked, but digital systems can generate enormous numbers of 
candidates. 

     285       16               ,                                           उ   द  र 
उ प    र   त      

 A low success rate is reassuring only while the number of attempts remains small. 

      त  दर त   आ   त  रत                           त र    
 Biosecurity will therefore also have to evolve. 

इ        -                        त        ग   
 Traditional DNA-synthesis screening often asks whether an ordered sequence resembles a 

known pathogen or toxin. 

प र प र  DNA-                      र    प      त           र      ग                त 

                    त -   त              
 In the age of generative biology, researchers increasingly argue that screening must also 

consider biological function: not simply whether a sequence looks dangerous, but what it 
might actually do. 

     ट                         त   त          त   द  र               ग                             
र         :                   ई        तर     द  ई द त            ,                     त  

            त      

Safety without paralysing science 

                              

 AI companies are already confronting this dilemma. 

AI          प          इ  द                र र       
 Claude Fable 5 was initially deployed with strong safeguards around biology, chemistry and 

cybersecurity. 

Claude Fable 5      र              ,             औ                       त     त   र   
उप           त   त      ग       

 Legitimate scientific work could sometimes trigger a fallback to a less capable model. 

                    -                पर   प                         र   त      
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 The intention was understandable, but the experience illustrated the problem: too little 
restriction creates risk, while too much restriction can obstruct legitimate science. 

उ द           आ          ,       इ                     प       :    त      त          

        त    ,         त        त                            त      
 Those safeguards have since been refined to reduce false-positive biology fallbacks, while 

more sensitive capabilities remain restricted. 

त     इ                 प र   त      ग      त                      त   त-                

                 ,               द       त    पर   त             ग      
 This points towards a more practical model: graduated, auditable access in which legitimate 

researchers can obtain stronger capabilities under appropriate institutional and security 
controls. 

                  र           र     त  रत    :      औ  ऑ  ट           ,           

    त   उप   त      गत और   र              त त         त       त    त  प        त  र 
     

 Biosecurity also cannot rest entirely on what an AI model agrees or refuses to answer. 

   -           इ    त पर प र  तर      र      र    त       ई AI                 उ र द       
       त   त              उ र द       इ   र  रत      

 Safeguards are needed throughout the chain - AI systems, DNA-synthesis providers, 
laboratories and institutional biosafety oversight. 

प र                           आ    त    —AI        , DNA-           त   ,            औ  
      त    -                  

India must build capability 

   त      त                      

 There is an important implication for India. 

  रत        इ                    त        
 If frontier AI becomes central to drug discovery, genomics, vaccines, protein engineering and 

experimental design, access to advanced AI becomes part of national scientific 
infrastructure. 

  द    ट   AI द      ,         ,     ,       इ       र ग और    ग         इ               

     त    , त  उ  त AI त  प                                            ग   
 Smaller and specialised models will be sufficient for many tasks. 

 ई               ट  औ       ट      प    त   ग   
 But a country can choose to use a small model because it is sufficient; it should not be forced 

to use one because somebody else owns the frontier. 

        ई द                उप  ग इ           त              प    त   ; उ        इ     इ    
उप  ग  र                                             ट   त                                

 If researchers elsewhere receive trusted access to highly capable biomedical models while 
Indian scientists depend on restricted public versions, the resulting disadvantage could 
accumulate across drug discovery, vaccines, antimicrobial resistance and other fields. 

  द     द           त                                   त           प        त    , 
       रत             त    त              र   पर     र र त    , त  इ    उ प              
   , ट   ,              त    और              ग त र      त      

 India is already investing through the IndiaAI Mission and indigenous foundation-model 

programmes. 

  रत प          IndiaAI Mission और   द            -                                र र       
 That ambition should include scientific and biomedical AI, secure compute, high-quality 

datasets and trusted-access frameworks for legitimate researchers. 
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इ                        औ             AI,      त      ट,    -              ट   ट त       

    त                                                      
 AI sovereignty without biosecurity would be reckless; biosecurity without AI 

sovereignty could leave us scientifically dependent. 

   -              AI      त                   ; औ  AI      त             -                        
            त      

Governing biological intelligence 

                       

 The Stanford experiment does not show that AI can casually manufacture dangerous human 
viruses. 

 ट                    द   त     AI आ         तर            र             र   त      
 It shows something more precise: computers are beginning to move from analysing biological 

information towards proposing biological designs that scientists can physically build. 

   इ                त द   त    :       र                                               
               त   त          द         र     ,                  त   प         त  र   त      

 That capability could transform antimicrobial resistance research, vaccines and 
therapeutics. 

     त               त            , ट    औ                      प  त रत  र   त      
 It could also accelerate harmful biological engineering. 

         र                          त    र   त      
 The answer is neither prohibition nor unrestricted access, but controlled acceleration - 

allowing beneficial science to progress while safeguards increase with capability and risk. 

         त    त       और             त      ,            त      (controlled acceleration) 

  —    त        र           आग       द   ,        त    और             -      र   उप       
          

 The challenge is no longer simply whether AI should be allowed to understand biology. 

    त                        AI                              त                        
 It is how we govern AI when understanding biology increasingly becomes the ability to design 

it. 

    त                                    -                          त          त  त          , 
त     AI                र  र   

 India must be capable not only of regulating and consuming that revolution, but of 
participating in its science and helping shape its safeguards. 

  रत           उ      त           त      औ                                   ,      

उ                           औ                                                       

AI is Moving from Reading Biology to Designing It 

 The development described here is not that AI itself physically created a virus.  

 Instead, researchers at Stanford University and the Arc Institute used AI to design 

complete genetic blueprints (genomes) of bacteriophages—viruses that infect 

bacteria.  

 Scientists then synthesised these designs in laboratories. Of 285 AI-generated 

designs, 16 produced functioning phages.  
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How does it work? 

 Think of DNA as a language written using four letters—A, C, G and T. Models 

called Evo 1 and Evo 2 work somewhat like language models: instead of learning 

patterns among words, they learn patterns in DNA sequences and can propose new 

genetic sequences.  

 Example: Just as AI can study thousands of sentences and generate a new 

meaningful sentence, genomic AI can study thousands of related genomes and 

propose a new biological blueprint. 

Why could this be revolutionary? 

 One major application is phage therapy.  

 Antibiotics are becoming less effective because bacteria develop antibiotic 

resistance. Scientists may eventually be able to design phages specifically capable of 

attacking resistant bacteria rather than merely searching nature for suitable ones.  

 AI could also assist in designing vaccines, antibodies, therapeutic proteins and 

viral vectors.  

But where is the danger? 

 AI can examine enormous numbers of genetic combinations much faster than 

humans.  

 This could accelerate beneficial research, but potentially also harmful biological 

engineering.  

 Therefore, the real concern is “capability amplification”—AI making already 

knowledgeable laboratories substantially more powerful.  

What should be done? 

 The solution is neither banning such AI nor providing completely unrestricted access.  

 The article advocates “controlled acceleration”: stronger capabilities should come 

with stronger safeguards across AI systems, DNA-synthesis companies, 

laboratories and biosafety institutions.  

 For India, this means developing indigenous biomedical AI, secure computing 

infrastructure, quality datasets and strong biosecurity simultaneously.  

 Scientific self-reliance and biological safety must advance together. 
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24A8. Barren-land fallacy 

    -         त 

 Trees provide many benefits, including 
helping cool the neighbourhood, keeping soil 
from getting eroded, drawing carbon from the 
environment and storing it, and supporting many 
birds, small animals, and insects. 

              द    रत    ,         -        
                 त      ,           ट           , 
प    र                    त                  

    , त        प    ,         -  त    और      
   आ    द    र             

 The barren-land fallacy is the idea that 
land that does not have tree cover is barren 
land, thus ecologically deficient, and that it will 
„evolve‟ or should be helped to „evolve‟ into a 
forest. 

    -         त      र                  पर         
आ र         ,                 और इ     

प  र    त   प     प    त   , त            

„     त    र‟        प   ग     उ   „     त 

   र‟       प र  त  त             त  द              
 They often also plant trees that are unsuitable for the local conditions, e.g. eucalyptus trees 

— which draw a lot of water — in a water-stressed area. 

      र             ग त                      त                 त   त    , उद  र        ,   -

      त                      —      त      प          त  रत    — ग     त      
 Others include grasslands, savannah, scrubland, wetlands, and deserts, plus many 

naturally open ecosystems. 

    प  र    त   त                 ,      ,            ,            औ                ,        
          त   प         प  र    त   त        त      

 As University of California professor of history and geography Diana Davis has written, “The 
assumption that the world‟s drylands are worthless, deforested, and overgrazed landscapes 
has led … to programs and policies that have often systematically damaged dryland 
environments”. 

                                   इ त    और   ग           र                       , “   

  र                         र   ,              और         र ई        -      ,             
और    त          द त  र     ,            र     -        प    र           त  प      त प     ई 

   ” 
 To ecologically restore a place does not always mean planting more trees. 

                     त                 त  र                          ग           त   
 In the same vein, planting trees or regenerating forests is only valuable where forests have 

been degraded or cleared and where a forest is the native ecosystem. 

इ      र,                                 उ           पर                                   

           और                     त   त       

 
 
 


