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[ Why non-cooperation could challenge colonial rule |

('Brltlsh rule depended on [ndlan rThe BrltISh COUld govern lndlﬂ. on[g
‘ cooperation. Withdrawing that Dget- ity Incinns SUppOUREE

-

their administration, institutions 2

cooperation could weaken its | and economy, When people refusw =y
)

authority. ; ~ to cooperate, the structure became

> ) t _unstable. i ke 1N

"A constructive path alongmde |

Natlonal education

Government
schools

“'#Non-cooperatlon

"\, Withdrawing support from these institutions
7 coul weaken Brltlshauthorlty : : % o
— . o \ = \_W 2 X i ~

(" Wider polltlcal participation

(== ==
Gandhi linked the Punjab wrongs Non-cooperation was intended to be nonviolent:
and the Khilafat question with refusing support is not the same as attacking people.
the demand for swaraj. 5 | = \
b J [ Non-cooperation: |i(" Civil disobedience: |
withdraw cooperation. | ! | deliberately break unjust laws. ||
+ * Refuse titles and honours. |i| < Openly violate a law.
i e : A + Leave government schools. || * Accept the legal penalty.
Puruab wrongs : 3 * Boycott courts and councils. | ! | * Used against specific |
(Jallmnwala Bagh) Kh'lﬂfﬂt cigstlon * Boycott foreign goods. b unjust laws. '
i : | Peaceful and nonviolent || * A distinct method of
5 ( Demand for swaraj ) . ‘ method. 1| resistance.

~

rKe‘y events and progression |

1919 W ( 1920 ) 1921 February 1922
Rowlatt agitation Congress accepts | Mass mobilisation
a |

Suspension of
nd Jalllanwo.la Bagh -  non- cooperation

the movement
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( L] o L] L] Ji
 Khilafat and swaraj: two grievances, a shared campaign
 Ottoman defeat || Fear of harsh peace | [ Khilafat mobilisation |
in the First terms and loss of the in India. ¢
World War 1 &7 Caliph’s authority. ,
(1914-1918) | * 5 ;

was formed in Bombag " ® Muslim sacred places. for Hindu-Muslim unity

(A Khilafat Committee | The demands concerned:l Gandhi saw an opportunity

in March 1919. | ® Muslim sovereignty over = 4gainst colonial rule.
Muhammad Ali and former Ottoman territories. T~ I
Shaukat Ali were - ® Sufficient territory for A\

leading organisers. . the Caliph.

AN ;['erritorial - / \
; guarantees KHILAFAT DEMAND
N grievance ‘ for swaraj

.' g 7 Common ;i
| non-cooperation

PI’OQ ramme.

Key dates |
| 170ctober1919 | | 19 March 1920 [ August1920 | | 1924 |

First Second ' _T;éa?y of gé;re:} Caliphate
Khilafat Day. Khilafat Day. : abolished.
Important contrast

Khilafat movement’s main aim The caliphate was abolished later, £ o
e was to defend the Caliph’s position. | showing that the Khilafat issue {
| P | had a different timeline from swaraj. ¥ mmiam

(& 1919-1922: N 1924:
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i_Calcui:’ca accepts the idea; Nagpur consolidates it|

CALCUTTA | NAGPUR
September 1920 December 1920

; Special session Annual session

Confirmed the non-cooperation
programme. Changed the Congress
objective to swaraj by legitimate
and peaceful means.

| Accepted non-cooperation

in support of Khilafat #
& and swaraj. |

. T R

Provincial committees
based on linguistic
regions

Y #_' S A T = 1 .

Organisation helped carry the national message in people’s mother tongues
and expand beyond a narrow elite.

Nagpur was presided over
26 - 31 December 1920: || by C. Vijayaraghavachariar.

Nagpur session. Annual membership fee:

4 annas.
Calcutta: acceptance of the programme.
Nagpur: confirmation and organisational change.
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( Boycott worked only when alternatives grew |
( WITHDRAW COOPERATION ) || (BUILD ALTERNATIVES )

People refused to support British rule ' Boycott was effective only when
| in many ways. | people created their own alternatives.
I ey, | b
Return (" Leave government ) Boycott courts |||, e
official titles  schools and colleges il councils National = Khadi and ||  Local

institutions | spinning |organisation

Boycott
foreign cloth

Gujarat Vldgaplth  Jamia Millia lslamlaj " Kashi Vidyap ith
18 October 920 o = 29 Octobir 1920, A_llgarh | 10 February 1921 Banaras |

/[ Tilak Swaraj Fund

Limits to the bo cott ||| Council elections |
- @ Khadl could cost more || Weré boycotted '| One-crore-rupee target ‘
__ than mill cloth. | ";l mgst Pf'owlf;ces associated with the
N ‘ @ Alternative schools t et USttlcg arty Bezwada programme
e participated in of 1921; target recorded
~ WX and institutions Madras. g

developed slowly. as met by 3 Jlme

= ® Economic costs made
sustained boycott
difficult.

'/ — Boycott created real pressure only when people built alternatwe - }
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fOne call for swara) — different local meanin@

Shared
slogan:,
swar

Withdrawal
from colonial
institutions and
foreign goods

Lower revenue,

an end to begar

and resistance
to landlords

(along with
armed struggle)

End to forest
restrictions and
support for khadt

S Ereedom to leave )
plantations and
end to restrictive
laws

GUDEM HILLS,

)

ASSAM

[ TowNs | [ AWADH |

REVENUE
RECORD

7 Rent [—— .
/| Begar | ——— {
Dues = [
I|

Baba Ramchandra’s
peasant movement
sought lower revenue,
an end to begar and
resistance to oppressive
landlords. The 5
Kisan Sabha lmked

Al{url Sltamma Ro.Ju
opposed forest
restrictions. He pmlsed
Gandhi and encouraged
khadi, but favoure
armed stru gle:

3 mnd

Students, teachers,
lawyers and middle
classes withdrew from
colonial institutions

and foreign-goods

markets. peasant grievances to ?:ﬁo:\fJHGandhmn
wider mobilisation. nonviolence.
Main demand: Main demand: Main demand:

End to forest
restrictions and
support for khadi

Lower revenue,
end to begar and
resistance to

Boycott colonial
institutions and
foreign goods.

ANDHRA

&A PLANTATIONS

Workers SOught
freedom to leave
plantations. The Inland
Emigration Act of 1859
restricted departure
without permission.

Main demand:
Freedom to leave
plantations and
end to restrictive

oppressive landlords. o.rn('l‘;l:imgtl:g;le). lawe
e A mass movement joined different grievances; =
<" a shared slogan did not produce identical methods or goals. ™
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[ Andhra: distinguish municipal taxes from forest dues |
(CHIRALA - PERALA] Leader: Duggirala Method: residents left

Gopalakrishnayya, the town for Ramanagar,
known as Andhra Ratna| | outside its limits, rather
than accept the burden.

Issue: proposed A\
municipality and 10N
heavier municipal
taxation.

RAMANAGAR |
| (outside municipal limits) §'

et M [°5;

o el

Gandhi visited Chirala on 6 April 1921

and advised a nonviolent struggle.

1

A E.eader: Kanneganti

Hanumanthu.

v
[ Issue: pullari — dues |3

on forest use and
cattle grazing.

i)
()

/}_ L me— =

Municipal tax -'/-' forest grazing dués " Gudem hills

Municipal tax ! Forest grazing dues Resistance to forest
(Chirala - Perala) : (Pullari, Palnadu) FeStrt.ctlops under ?
| @ Dues for forest use and Au','m Sltarama RaJl.l 7
: cattle grazing, a dlfferent str'and.
[ ] Related to urban ] [ Related to -Forest access o o .
administration. : and grazing rights.
5
|
|
|
|
|
|

~\

® Levied by a municipality
on town residents.

® People left the town to ® Resisted through
protest the heavier tax. ;. Pullari Satyagraha.;

i 4"

I - 4 - I-
k.
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[ Chauri Chaura changed the course of the movement |

Gandhi warns \
the Viceroy about
civil disobedience
at Bardoli.

| burning of a police ' . .
=== station at Chauri Chaura
' - Gorakhpur district, -l >
 United Provinces. - aéiesrg

iy

— - =

¥ ¥

| —

¥ .-
| Violence conflicts with nonviolent discipline. |

1 12 Bardoli resolution BARDOLI 25 AICC in Delhi
| February SuSPendS civil RESOLUT!QN '. copruary adopts the Barddli
\ 1922\ disobedience; = -) 1922 _\ resolutions with

Gandhi begins

 —— modifications.
a five-day fast. § (€

Gandhi arrested
at Ahmedabad.

Sentenced to
six years for _
sedition. SN

completin TN
A \the J._III'I

ey distinction:

Ny —— " — L

ol M s = =
Bardoli was the site of
the suspension decision.

e I TN = B
uri Chaura was the site
of the violent incident.

‘L :;‘ | \h_lifhdmvfl came beforé _.q_rresi,_mno_t because of the ;fres_’c._f

|
|

__J
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" A mass movement — and a debate over its limits |

Students

joined protests,
oycott and

f_ Workers

national education.\ [

took part in strikes \
and supported
the movement.

3 » 4%
joined in many regions
{inking local grievances
to the nati

onal cause.
\‘_—__ =~

—~

wideri\r{: Other groups

% |( nationa
movement

including traders, @
women and various \\\
local associations,
also participated.

NATIONAL | [z s
" EDUCATION - o

" NS \‘: ‘ ~~, __‘_\\

= 7 Ep mC ===
—_—— - e gy
| ACHIEVEMENTS | [ LIMITS |

® Expanded nationalism beyond a ® Different groups understood

mainly middle-class base. swaraj di&erentlg. |

Some local actions became violent.

® Boycott required affordable |

alternatives.

® Linked students, workers, peasants
and other groups.

® Popularised khadi, boycott and

' national education.

® Connected local grievances with Sudden withdrawal disappointed
a national demand. many workers and leaders.

= e e o _
|f Caliphate abolished ‘ " Not every participating | C.R. Das and Motilal Nehru
| in 1924 — after ‘ strand practised formed the Swaraj Party,

_l\lon-Co_opera_tion ended. J | nonviolence. not Gandhi.

1920 | 1921 " February 1922 B,
Congress programme mass action suspension czﬂphla {: i%ﬁislf:d

iy

F—_; ! Wﬁ; r;net@ and discipline must be analysed together. _E—
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‘Why a handful of salt could challenge an empire

(Salt was essential to
rich and poor alike.

Colonial law imposed a
tax and a state monopoly

|

. Salt is needed in every
" household, in every meal.
| It was a basic necessity
L for all, not a luxury.

over salt manufacture
“\ and sale.
[ —.—f“h\ A

= AR TR
The British controlled the

production and sale of salt,

and imposed a tax on it.

( Even an everyday T
necessity became a visible
symbol of colonial control.

People had to buy taxed salt
under the colonia? monopoly,

showing how deeplc? colonial

rule reached into daily life.

=4
P = =)
| Universal Widely felt Simple act T MassT |
' necessity grievance of defiance participation |
‘1!'?_ : Towns |
S A S - i E. -
94—)9
Salt was needed The salt tax affected Making or collecting Villages Eoict
‘ by everyone. rich and poor alike. salt broke the law. e ¥y
Salt Satyagraha: (./Non-Cooperation: — ‘ Civil Disobedience:
honviolent breach o | refuse cooperation ——% deliberately violate—

of tbﬁ‘ *salt law.

— ——

‘ with colonial =
‘ institutions.

— .
December 1929:
Lahore Congress adopts
Purna Swaraj under
Jawaharlal Nehru.

——

unjust colonial laws.

26 January 1930:

Independence Day rocs
observed. 2

=
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From demands to Dandi: keep the sequence clear
F q

(31 January 1930} [ 2 March 1930 | (12 March 1930 (5 April 1930 | (6 April 1930

Eleven demands  Gandhi’s letter March begins Arrival at Salt law
sent to Viceroy  sets out at Sabarmati Dandi. broken at
Irwin; abolition  grievances and Ashram. Dandi.

of the salt tax ives notice of
was a central geﬁance of the
demand. salt laws.

e ———

—_——
e )

X 4 F_, & ow_, ® A F_, o

Letter of ‘ Notice of | | March begins | | Arrival ‘ -~ Salt law
demands | | defiance | | at Sabarmati = | at Dandi | broken

[ Gandn accompanied by

24 days to reach Dandij
78 volunteers. RN

[ T 14 =

Over 240 milg_s.

(Do not confuse arrival at Dandi

with the following day'’s breach
of the law.

5 April 1930: arrival at Dandi.
6 April 1930: salt law broken
at Dandi.

Dates are milestones, not scale distances. y

The march converted
preparation and publicity )
into a public act of
civil disobedience.

2
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[Breaking the salt law opened many fronts;

People were asked not merely to withdraw cooperation,
but to break colonial laws. 3

Break the salt law
and protest at salt factories.

e —

3 € B

Boycott foreign cloth.

" Refuse revenue and
Civil chaukidari taxes.

Disobedience,

. Violate restrictive S#E2

M\\r;. " Woterimads < alt, Pi cketed Participation expandefi, 7))
0 < shops and went to prison g 74

 in | b treated women’s role
in ar‘ge numpers. as SgMbOliC.

. - | v
hared national strategy |#L meaningful actiozs " .

—r’
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Four centres — four different forms of resnstance}

— R
(VEDARANYAM ) (DHARASANA ) |
C. Rajagopalachari led a march ' After Gandhi's arrest, volunteers led |
from Trichinopoly to Vedaranyam, " by Sarojini Naidu faced police beatings
13-28 April 1930. - without retaliating. Webb Miller’s report |
drew internationa? attention.
' 21 May 1930.
! wi BT DHARASANA B v

'SALT WORKS fIIl g
-} —={-] _FoREIGN PRESS_
— = Webb Miller’s report |

= = =L/ drew international
= M 21 May \ -~/ attention.

1930\ f==

[PESHAWAIQ ) (SHOLAPUR)

'(

After Khan Abdul Ghaffar Khan's Industrial workers attacked symbols
arrest in April, crowds faced firing. ..~ of colonial authonty after Gandhi’s
Soldiers of the Garhwal Rifles s arrest. _ g

 refused to fire on the crowds.

------

I These were not a salt nonviolent refusal | [ and |
| march raid to fire worker unrest. y
. : :

identical actions: :

Different forms, but eachrwas a form of resistance
in the wider struggle for freedom.
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[ Repression led to negotiation — not immediate independence

r’_ Fi = ) —= — [
April 1930: | Midnight, | (12 November 1930: | (26 January 193t:] "5 March 1931:
Ghaffar Khan = 4-5 May 1930:  First Round Table = Gandhi and Gandhi-Irwin
arrested. Gandhi arrested Conference opens ' Congress leaders | Pact.
- : without Congress | released.

partlmpahon

M ' ') Jobi |

) What did the pact ach.eve? ]

The pact created a truce;
it did not secure political

#
What did repression include?
Repression included arrests,
police violence and restrictions
on political action.

(e [ Negotiations after repression | "
ﬁongress agreed to: Government agreed to: W

e suspend civil disobedience. o withdraw repressive measures

e participate in the Second and allow specified concessions.
Round Table Conference.

Allow
SPecfﬁed
Hﬂ_oncessfons

Withdraw
Re ressive

sures
Mea b

Join Second
Round Table
Conference

{ Sequence matters: the First Conference preceded the pact Congress joined the Second. ’

(12 November 1930:  (5March1931: | | Congress particiates
First Round Table Conference . | Gandhi-Irwin in the Second Round
opens without Congress a | -) Pact. => Table Conference. _ '.
participation. —

[
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(The Gandhi-Irwin Pact: concessions and boundaries]

( GOVERNMENT CONCESSIONS )

® Release political prisoners except
those guilty of violence.

e Withdraw ordinances and end
prosecutions covered by the agreement.

e
(CONGRESS AGREED ) (4
e Call off civil

disobedience.
o Attend the Second

Round Table " @ Restore confiscated property still in
Conference.

Government possession, subject to
the settlement’s reservations.
® Allow people near the coast to collect
or make salt.

| PRISONERS
RELEASED

3
I | =

— 18 =

(LIMITS OF THE PACT )
( Not a declaration } [ Not a unconditional }

of independence. release of every prisoner.

e w
'(MARCH 1931: KARACHI SESSION )

| Congress session at Karachi, presided over

| by Vallabhbhai Patel, endorses the pact.

The resolution on fundamental rights includes
La living wage and freedom of labour from serfdom.

a i - - ____“__ — 4
Truce Negotiations Unresolved
o) e : political questions
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ﬁhree Round Table Conferences — Congress joined only one |
(FIRST |1 | | 5 March 1931: |

H
0 ned .
12 November 1930

Gandhi- Irwm Pact

Congress absent.

(SECOND | |

i O ened
| 7 September 1931 =X

A

His claim that Congress
represented all India was
challenged by other political
¥ interests, including the
Muslim League Princes and

| Gandhi as sole '~ B.R. Ambedkar.
b resentative. Faks taled i peoiuce
Mg | agreement.

Civil disobedience resumed;
Gandlm and Patel arrested. (¢

Ope ned

y movement

17 November 1932 § i e
LLCongress absent. - B omeum. | L

Sole Congress r_Many political interests took part in the discussions:
resentative . | (" Othe
rep Princes {( BR. Amr '(po'liﬁc i in@

does not mean
sole Indian
representative.
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(Who participated — and why support had limits

" . ( . .
L Group . Main concern Limit

b= — =

. ; 7 :__-;-. "t\ =
GiCh A ",-v'mrFalling crop prices || Disappointed when
WA 4#&5‘ i and revenue revenue was not

burden. reduced in 1931.

Congress reluctant
to support no-rent

campaigns.
e =
Eusiness 1\ [Fewer colonial h S:c‘f por];t'rvzakened
_ : § 5 | g after faile

LCl‘lSSeii EE AN I restrictions. negotiations.

o = ' & --‘.I" . . Ha _}L I o

f | Selective Gn luctant
; | ctive gress reluctan

Industrial | | participation ‘ to include ever

workers and workplace

-| concerns.

—

abour demand. [@4

— .--_ -5 s T ) w e e M ] i
r 5 STl . | Representation Wang leaders sought W
Dalits W rame . | ond social reserved seats or
_ e L equality. separate electorates. §
| RIGHTS ™ [ 4
B~ e

Alienation after
the decline of
y38 Non-Cooperation
#  and Khilafat.

Limited participation

| by large sections.

> Participation was neither uniform nor absent everywhere: <
/s avoid treating any community as a single bloc. N

T = — & -

T———— )

~ A national coalition can unite

#\ 7 against colonial power while I

containing conflicting
social demands. J
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( Salt Satyagraha: a revision chain, not isolated dates |

1928: W December 1929: | 26 January 1930?; 12 March - \1
Simon Commission | Purna Swaraj | Independence 6 April 1930: |
" arrives without at Lahore. Day. march and breach ‘

an Indian member.

of salt law.

L = = N

E B e —

5March1931:  |[ September 1931: | January 1932: | By 1934: |
" Gandhi-Irwin " Second Round Table | struggle - momentum |
- Pact. > Conference. resumed. | declines. |

>

( Key outcomes of the Salt Satyagrah kil 1

| Salt made colonial Y Women entered |K The campaign attracted
rule’s daily impact /1 \  nationalist activity | international attention
& visible. \\m large numbers. | and challenged

| colonial legitimacy.\\

. e .
\ L PN e : (o /
- L] \
Three precision cues
A it R ' et
% 78 volunteers 930 Arrival 5 April; Congress attended |
‘ &y & accompanied Gandhi: | APRL 1—6— salt-law 4 ; 7w Second, ot First |
5 % count Gandhi separately. | D | < ittaw | breach 6 April. S oo aete el OF Third
I . I Arrival | S o | cowrerence SO Conference. |
e —aPt it~ i)
s ' 3 )
| A useful comparison

Non-Coopérai:ic;h Movement o ¢

(" Civil Disobedience Movement w |
withdraws support. i -

breaks an unjust law.

—
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Umon executive: power and responsibi lity |

| Recall:

The President is
elected indirectly by |
| an electoral college
and removed only

" Article 53(1): Executive power of the Union |

The executive power of the Union is vested in the
President and is exercised by him either directly
or through officers subordinate to him, in

impeachment. accordance with the Constitution.
‘ Tiis topic is about | — L
hit powers. May seek reconsideration once

= . Ald and advice
ﬁrtlcle 74(1): Council of Ministers -1
' There is a Council of Ministers
" with the Prime Minister at the head
' to aid and advise the President,
' who “shall, in the exercise of his
functions, act in accordance
with such adwce

o /

Counctl of Mmtsters
headed by the Prime Minister
Aids and adwses the President

[ﬁov:so to Article 74(1) (nserted by 44th Amendment Act, 1978)

| In force from 20 June 1979: the President may require the
Council of Ministers to reconsider its advice, and he shall act
in accordance with the advice tendered after that reconsnderatlon
So, the President can send the advice back only once.

Advlce from

Council of Ministers

President
Head of the Union executive J

President may

seek reconslderatmn

Ol'l unce

President acts
ReCOﬂS]dered in accordance
advice with this advice

Article 74(2): No judicial inquiry
The question whether any, and if so what,

advice was tendered by Ministers to the President
“shall not be inquired into in any court”.

of Ministers.

£

Article 77: Executive action
in the name of the President

@ All executive action af the
Government of India is
expressed to be taken in (a)
H’le na;me of the President =

b —

[Artlcle 75: Council of Ministers |

| ® The Council of Ministers is
collectively responsible to the
House of the People (?5(3))

= Lok Sabh ’
(House of the People)

| @ A Minister who for six consecutive
months is not a member of either House

ceases to be a Minister at the end of
that period (75(5)). |

| @)\

| @ Orders made in his name are /E
authenticated as his rules lay K()

down, and an authenticated order

cannot be called in question on

the ground that the President

did not make or execute it (77(2)).

| | Shamsher Singh v. State of Punjab
|| (23 August 1974, seven judges)

| The President, like the Governor,
is a formal head who acts on the
' | aid and advice of the Council

[ Article 78: Duties of the

Prime Minister

The Prime Minister must: )
communicate to the President

L call for and

not considered by the Council. |

all decisions of the Council of

Ministers on the administration
of the Union and on proposals
_for legislation;

" furnish such information on |
these as the President may

T

lf the Presmlent 50 re ulres
submit for the Council's ‘
consideration any matter
decided by a Minister but
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(_Keg constltutlonal appointments bg the President

= Who appoints whom? < |
A

r Office Article What the text says
Prime Minister 75(1) | Appointed by the President.
i e - A pomtedb—t}_\e_ President on the advice
Other Ministers 501) Fthe Prlmg Mimster
Attorney- ~General 76(1) The President a pmnts a person quallﬁed to be
for India appomted a Judge of the Supreme Court.
Comptroller and Appointed by the President by warrant under )
Auditor-General (CAG) 148(1) his hand and seal.
Goterhor-oFa SEits 155 Appomted bg the President by warrant under g
his hand and seal.
Appointed by the President by warrant after
Judges of the 124(2) | consultation with Judges he considers necessar
Supreme Court | | for a Judge other than the Chief Justice, the C?\lef

Justice of India is always consulted.

| Appomted by the President by warrant after consultation

T S Judges of a 217(1) with the Chief Justice of India, the Governor of the State
NEX ngh Court and, for a Judge other than the Chief Justice, the Chief
o [ r | Justice of that High Court.
E::iefoflvl\i flaefg:: SR 324(2) j:pointed by the President, “subject to the provisions
Contifissioners any law made in that behalf by Parliament”.

Constituted by the President at the expiration of

every fifth year, or earlier if he considers it necessary.
Chairman and members of
the Union Public Service 316(1) | Appointed by the President.
Commission (UPSC)

Finance Commission 280(1)

=1 Di lomo.tlc and mlhtar owers | =
= Dipt yp

Lplomatlc powers |

\ [Mllltary powers (Artlcle 53(2)) j 3

International treaties The supreme command

ﬂﬂd agreemants are O‘F the Defence FDI"CCS
negotiated and concluded I e ||
on behalf of the President, the President .
who sends and receives S i d .et gl v
Y'Y diolomats. - and its exercise is
> P regulated by law. |
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 Mercy powers: scope, not personal discreticﬂ ]

~\

TArticle 720) ) | Forms of mercy and their rpam_ing_]

‘ The President has the power to grant | h ") Completely forgives the )
pardons, reprieves, respites or remissions Pardon offence and removes the E
of punishment, or to suspend, remit or ( ) punishment.

| commute the sentence of any person

: : ¢ I . Substitutes a less severe
| convicted of any offence, in three kinds | Commutation sentence for the original %
|

. of case:

sentence.

(@ All cases where the i
> punishment or sentence _— Reduces the period of

| is by a Court Martial. Remission | the sentence without
| changing its character.

-

All cases where the ——
LS sentence is for an offence
against a law on a matter | 1 Awards a lesser sentence +
to which the executive Respite due to special
! power of the Union s J circumstances (e.g. health).
extends.

— ) Temporarily postpones
_)( All cases where the W Reprieve the execution of a
k sentence is a sentence | | sentence, especiall
. s of death. le T a sentence of deata.
President (Article 72) vs Governor (Article 161)
Point President (Article 72) Governor (Article 161) !
Words of the power Pardons, reprieves, respites, remissions; The same words
7| suspend, remit or commute
off ol Against a law on a matter to which the Against a law on a matter to which the
L o executive power of the Union extends. executive power of the State extends.
Court Martial Covered, clause (1)(a) Not mentioned in Article 161
Covered in all cases, clause (1j(c) Articlei@) saves the Governor’s power
Sentence of death to suspend, remit or commute it.
[ Maru Ram v. Union of India ] ( Kehar Singh v. Union of India )
11 November 1980 | five judges 16 December 1988 | five judges 2
‘ . (1981) 1 SCC 107 AIR 1989 SC 653 @ The President may examine

| the evidence on record and
| reach a different conclusion,
' without amending or

| superseding the judicial record.

The power is exercised W
on the aid and advice of
the Council of Ministers,
not by the President

on his own. i

® The petitioner has no right
to an oral hearing.

% o Judicial review of the order
is limited (within the bounds
set in Maru Ram).
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| Summoning Parliament and

ation }
Six months shall not g

Ji

l Article 85 :axmmoning prorog

l and dissolution

. Ehe President summons

i each House of Parliament.

C

intervene between the
ast sitting in one session
and the first sitting
in the next.

(85(1))

House of the Pee f Council of States
(Rajya Sabha)

(Lok Sabha)

The President mag_pr_'oro ue either H;se _or Bothﬂ
and dissolve the House of the People. (85(2)) J
——— — _.;—_/

\
N——— - —

resolving a deadlock |

Y :
@eaning of key terms (Article 85)]

| Summoning | -

UTTLN The President issues
3 a summons to each House
to meet for a session.

-

| Prorogation

=

=

.

The President brings

a session to an end without
dissolving the House.

The House can be
summoned again later.

Session
ends |
= |

|

= )

Dissolution
(of Lok Sabha)
Al ?p |

I\

¢
The President dissolves

the House of the People
(Lok Sabha). A general

election is held and a new
Lok Sabha is constituted.

—

ho)

/f.__ z — ——— —
l gr’cicle 108 : Joint sitting to resolve a deadlo@
[E after one House Faé_pz_aﬁséd a BEIT,Tch_e other House:

( (b) the Houses have finally

disagreed on amendments

(a) rejects the Bill, or }
l_

L

)

¢) more than six months
pass without the other House

, or

v

[ The President may notifg his intention |
' to summon a joint sitting of both Houses. |
¥ g
Joint sitting of both Houses [
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|

passing the Bill.
Y
&

)
Important exceptions

f

A joint sitting
cannot be held
for a Money Bill.

—_—

There is no joint
sitting for a
/f | Constitution
§ | Amendment Bill either.
| Under Article 368(2)
each House must pass it
separately by the
L special majority.
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" An Ordinance is temporary law ]

(Art.cle 123(1) When can it be made? |

e At any time except when both Houses
of Parliament are in session.

| ® If the President is satisfied that
“circumstances exist which render

‘ it necessary” for him to take '
immediate action.

M[Condlﬁon A‘HeastoneHmlsndl:msess:oﬂ

A §
B | [ Ordinance can be made when

e So, an Ordinance can be made when
at least one House is not in session.

L at least one House is not in session.
= - = - = g

[Article 123(2) Force and effect laying and lapseJ | ’EExplano.’cit;n to Article 123(2)‘].|

e An Ordinance has the same force . o If the two Houses are summoned
andRefctiaTan ABL ofiPaHiament) || to reassemble on different dates,
|

It must be laid before both Houses the six weeks are counted from

of Parliament. the later of those dates.
It ceases to operate at the expiration

of six weeks from the reassembly E Saﬂ Slx il
of Parliament. reassembles {jﬁlCIL Sabha \ counted from
It may cease earlier if both Houses earier J|reassenbles afe) | the ater date
pass resolutions disapproving it. ‘

o The President may withdraw it . ::
at any time. L

[How long can an Ordmance hveﬂ f My e | Afte mssemug
| ® Under Article 85(1), not more than six | x’t'd‘" 85() (As::cll: :.;3:.;;)&;

b ; Not more than six months
months can pass between two sessions

of Parliament. €
o The Ordinance lapses six weeks after e ""’
the reassembly of Parliament. ‘ End of a session | E‘;::;:::EJ |Ord|nance lap@
e So, an Ordinance can last at most L |
about six months and six weeks. LMnximum life: about six months and six weeks ]

ol — - )
|LArticle 123(3): Void in certain casgs} || | Krishna Kumar Singh v. State of BlharJ |
l

| (2 Junuarg 2017, seven Judges 5:2)

° Re prnmulgatmn is “a fraud on the
Constitution”.

* Laying an Ordinance before the Leglslature |
is a mandatory obligation.

e The ordinance powers under Articles 123

and 213 are not immune from judicial review. |

ORDINANCE \ o An Ordinance is void if it ||
makes a provision that ]

Parliament could not
validly enact.
\

it 5 SRR
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 Assent, return and withholding: different actions |
(Artide i) 7

| When a Bill passed by both Houses

| is presented to the President, he
. declares that he assents to it or

( The names of the vetoes |

The Constitution does not use the word “veto”.
Polity textbooks and notes name three:

e e )
' that he withholds assent. Ab::é:te i;t;iloﬁnt s fﬂ%
(Proviso (not a Money Bill): 1 B e | =N
he may instead, “as soon as possible”, - ; :
return it with a message asking Susp etnswe %:L:;:Tr?sifi:emli:‘l}n
the Houses to reconsider the Bill veto '
or any of its provisions. If the Houses ol ! o E
pass it again, with or without e Packet Not acti
amendment, the President shall - I I Uk l l | octe tho [;Tlmg DH
not withhold assent therefrom. e 1l l I Pk velo e bill at all.

( President’s options under Article 111 |

e e

Constitution § 5p (
.)[_ﬁ—) Must give assent. | =/
Amendment Bill | L

L

(Pocket veto of 1986 |

cannot withhold assent or return such a BillJ

President Zail Singh neither
assented to nor returned
the Indian Post Office
(Amendment) Bill, 1986,

which both Houses had

[ State Bills (Articles 200 and 201))

passed.

I’@ime limits and

-‘# — - _%

N8 April 2025

7Y 20 November 2025

iaswithdrravi.com
@iaswithdrravi

the 2025 opinions

The Governor may:

(@ assent toa Bill,
e withhold assent, or

| @ reserve a Bill for the
| consideration of the President
L (Article 200).

reconsideration.

f-Twc;-judé: o&ni;n (o Set time lir@, including three months for the Presiden
\__(S_APri[ @) 5 _J [® Treated 10 Bills as assented.

—————— [ OrdinaryBill | [ ot 'fas’:fd"zgﬂf:"b_dy [ President shll

BILL (not a Money Bill) i (absolute veto) = Eoth Houses i not W't:';“’td
— ® Return with message (with or without assent therefrom.
— (suspensive veto) amendment)
= 2 = = =
e ’ e Assent [ Cannot be returned |

Bill passed Money Bill ~ =>| o Withhold assent for reconsideration

by both Houses (absolute veto) | under the proviso. )

fnd presen’c_ed After the Constitution ETwenE-_ﬂJurth \| L=

to the President Amendment) Act, 1971, the President '-:_-.:_':

declares that he assents or withholds
assent (Article 201). For a non-Money Bill,
" he may direct the Governor to return it for

( Five-ﬂ"udge Constitution
| Bench opinion
BB | (20 November 2025)

Day 23 | Topic 223 | Teaching visual 6 | Page 24 of 88

" @ Neither the Governor nor the President can be bound
by judicially fixed timelines.

| ® There is no “deemed assent”.

® No fixed judicial timeline does not mean unreviewable de
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[ Which Bill can be sent back? |

_ Thel Presudent’s options on each @E of Bill

( S G
Return for
Kind of Bill | Assent | Withhold assent| N eontideratidt }
Ordinary Bill T AL )
passed b% Parlmme : 2 o Yes o Yes iFe;;sizze;gain \
(Article 111) : e with or without .
ameniment, he must
assent.

rMone Bill

' passed by Parliament
| (Article 111)

o Yes o Yes | 0 :JI':E proviso covers

only a Bill that is
not a Money Bill.

He mustI 0 No. : 8 No.

Constitution
| Amendment Bill
(Article 368(2), AN S
after the 24th Amendment) ===

State Bill reserved
by the Governor,

[ Hd oy dikect
| @ lomuiet
| not a Money Bill /-
|
(

the Legislature reconsiders

(Article 201 RESERVED ; within six months, and

pY GOVERNOR 2 N the Bill comes back to him.
State Money Bill 8 N
' reserved by the Governor | ° 0.
| (Article 201) Padt
ERVED
sv%ovmtﬁ 1 |

What the table show_J

If
o The return of a Bill is the “suspensive veto” For a Bill of Parliament, the return
of the textbooks; it is available only for ; can be used once. For a reserved

a Bill that is not a Money Bill. State Bill that is passed again,
Article 201 does not oblige

L SN - hlm to aisgrit
Withholding is the “absolute veto”. o No fixed presidential deadline is
It is open for vy kind of Bill _ specified in these Articles. Prolonged
except a Constitution Amendment Bill. inaction may still face judicial scrutiny.
p-—— R R
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Seekmg the Courts advice; , emergencies under review

[Ad\ﬂsorg Jurlsdtctlon (Ar'tlcle 143) ]
Article 143(1): if a question of law or fact

has arisen or is likely to arise, of such a
nature and of such public importance ’
that the opinion of the Supreme Court is §
expedient, the President may refer it to
the Supreme Court for its opinion.

Reference under

The Court is not bound to answer every Article 143(1)
question. On the Reference of 13 May 2025
it declined to answer two of the 14 questions

1 (Questions 12 and 14).

|
L_______________ :
([The President as on 25 October 2026]

 Emergency powers (in outlme)]

The Constitution gives the President
the following emergency powers:

[ Article 352 f

War, external
aggression or

Plockamationlof E
( roclamation I'ﬂerge"of) armed rebe“lon

———.

r= —

; S.R. Bommai v. Union of India
Article 356 (11 March 1994, nire judges)
(President’s Rule | held a Proclamation under
in a State) Article 356 open to
judicial review.
Article 360 Threat to financial
(Financial Emergency)| stability or credit.

(Presudents Secretariat, as on 25 October 2026).

She was sworn in as the 15th President on
| 25 July 2022.

il

! Drou adi Murmu is the President of India
i

15th President of India
(Assumed office: 25 July 2022)
(as on 25 October 2026)

ﬁhree common exam traps |

words of the Constitution

“Absolute”, “suspensive” and
| | “pocket” veto are textbook labels.
The text speaks only of assenting,
|| withholding assent and returning

for six months.”

) [Treatmg the three vetoes asJ IO[“An Ordinance lasts

) r ) (“The President decides mercy
petitions and Ministers’ advice

The rule of Article 123 is

six weeks from the reassembly
of Parliament.

Six months is the longest gap
allowed between two sessions
under Article 85.

Together they give the outer
limit of about six months and
six weeks.

he pleases.”

' He can send the advice of the
Council of Ministers back only once,

' under the proviso added by the

| 44th Amendment in 1978;

N

after that he must act on it.

Mercy petitions too are decided
on the advice of the Council of

a Bill.
(f :

A Money Bill cannot be
e retur:nej.

Bill must be assented to

at most

later

Ministers (Maru Ram).

Kehar Singh adds that he may
look at the evidence himself,

A Constitution Amendment
after the 24th Amendment.

i

J Between
sessions:

J 6 months

An approxtmate outer ||n1|t
not a ﬁxed term.

Ordinance
Parliament lapses
reassembles 6 weeks

but the petitioner cannot demand ‘
an oral hearing. b

The pocket veto exists only
because no time limit is written

=

Zail Singh used it in 1986

Making the same Ordinance again
and again is a fraud on the

Constitution (Krishna Kumar Singh, zm?J

J
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A Budget is an estimate — not a result 3
=)

STIMAT

(A Budget is a forward-looking estlmate of the governments expected .
| (PLA

‘ receipts and planned expenditure for a financial year. It is not the actual
money received or actually spent. Actual outcomes are known only after

the financial s )
 the i inancial year is over. S\

LFrom estimate to Parllamentarg authorlzatloJ O i W
, — : — The President th
[ Finance Ministry 1 Annual Financial Stntement Sl baiit o b 144
prepares the BUdgEt before both Houses for
2 —= | every financial year.
7 s |

using revenue

projections and
‘ expenditure needs. i
b — =

[ Edmaed W) (0 EStipald
. receipts | expenditure |
1(revenue + capital)J (spending) J
¢ - =F
i =1 . A L =
ht Parliament authorizes spending and taxes through the applicable legislative process. j
Demands for grants APP”P"F“‘"’! Bill (Finance Bill
Ministry-wise demands f -3 Seeks Parliament's Seeks to impose, amend
for expenditure are discussed il | authorization to withdraw = [ or repeal taxes and
‘ and voted in the Lok Sabha. = J funds from the Consolideted | —— g | related provisions.
W = \deoF India. ey 9 _ | « ol _ }l
( Key terms and tammg] )

RE 2025-26
Revised Estimates

for the financial

@dget Speech (NGRS "r-—l?.

| Presented on
' 1 February 2026.

Budget Estimates Recorded outcomes

|(BE 2026-27 .. [ Actuals w
after the period.

for the coming

year then running. m financial year. m '—ELMBL
e | '
k ; ) \j | ACTUA

|
L _/J
— o — "\

uhree funds mentloned in the Constltutlon ] s |
(Consolldated Fund of India )ﬁ’ubllc Account of India W Contingency Fund of lndla W

Holds government revenues, Holds money received Provides advances for =)
borrowings and loan recoveries. &2 in trust, such as -~ N urgent, unforeseen /@

Expenditure from this Fund - provident funds, small | spending, pending CUNTlNGENCY
Parliamentary FUND |
approval. ' o 4

| requires Parliamentary an.rthorizaﬁo_n. ::::Eﬂs dt';is?tt:wr

- - I _.J

Sources: Constitution, Articles 112-117; Union Budget 2026-27.
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_ Four budget heads: follow the moneyj
‘[Revenue receipts | W @apltal recelptsj

| Tax revenue net to Centre | Loan recoveeries + other receipts |
+ non-tax revenue. ||+ borrowings and other liabilities.
ST [ BE 2026-27 || § covenenr [ BE 2006-21
TITNIRe <35,33,150| A |718,14,165
LS8 crore || '

[Revenue expendlture] fCapltal expendlturej
Expendlture not creating (Tpro0sr g | Acquiring assets, investments,

assets for the Union. AR e
‘ Interest, subsidies 341,25,494 Ix

and grants. crore

[ Key comparisons B ren e
|(7 Loan RECOVERED 7 Loan GIVEN  _ ( _, Borrowing )

oy -Capstal receipt,
| L not revenue income.

= =)
The State owns the asset. ‘
The Union classifies its grant as

REVENUE expenditure. ‘
(— Grants for creation of ﬂl

¢ capital assets: |

34,92,702 crore

ant from Uni State builds school in BE 2026- 27
(Gove?::me:’:":)f ['::3?0.) (Government of State) = —— -j

Classnfy by the nature of the transaction—not by whether it sounds useful. = 2

Source Budget at a Glance 2026 27.
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(Recelp’cs separate income from borrowin, ng

- )

g Total receipts |

% 53,47,315 ]

S === (All amounts in ’\‘ crore, BE 2026-27)

| otal receipts  § |

| ,315 K
Revenue receipts Capital receipts
% 35,33,150 % 18,14,165
i & 2 v PR/«
Net tax receipts Non-tax revenue Loan recoveries | | Other rec@ Borrowingsm
¥ 28, 66 922 2 6,66,228 3 38,397 ao ooo o?f*;esr l;; -17-2885

Non-debt cc:pit_al receipts | .,- S M
= 38,397 + 80,000 S '==:
=%1,18,397 '

C From gross tax to net tax 7 ( Disinvestment under other recelpts]
(" Gross tax recelpts z 44, 04 086J = Disinvestment pr proceeds are recorded under
) s=

: other receipts, a capital-receipt head —
[ Less: States’ share ? 15,26,255 ji .

not non-tax revenue.

% 80,000

Less: NCCD transfer 210,910 | 347,000

mblished net to Centre ¥ 28,66 922] )

('Note: Published rounded entries differ by ¥ 2 1 crore
| when subtracted; retain the official net figure.

BE 225-26 RE 2025-26  BE 2026-27

( e
P e Borrowing fills
/R  Capital / SH
[ r::eeinp'ies - reizllpts ) ' Total receipts ) the gaP: it is
%3533,150) (¥5347315) not tax income.
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 Capital spending: who owns the asset? |

Union ac acquires 5 asset — [ Union gives capntal-asset grant >
|
|

capital expenditure Union revenue expenditure |

When the Union directly creates When the Union gives a grant to a State

or purchases a capital asset, = for creation of a capital asset, it is g &
| it is recorded as capital L recorded as revenue expendlture _
| expenditure. : e | in the Union budget nik, __hil

|
|

|2 Copital-asset

= | grant

: c T g she - il E—
~—— Union- owned brldge B W [ State-owned school |
?,: (built through capital expenditure) -"'- ﬁ (built through a Union grant) |

(Union ¢ expenditure in BE 2026-27 (A amourts m:mﬂ

Revenue expenditure | +[ Capital expenditure | _ [ Total expenditure
41,25,494 |7 12,21,821 |T| 5347315

¢ __\ L] L] 1]
Revenue expenditure includes (among others): Effective CaPltal exPend|ture 1

Add the asset-creation grants to direct
\ Grants for creation
lnterest payments of capital assets

capital expenditure to see total spending
403972 || 492,702 || (12,282 + (452,702 )= 1714523

on creation of capital assets.

These are parts of revenue expenditure, Capital Asset-creation Effective
not the entire amount. L expenditure grants capital expenditure
) (in revenue expenditure) ) ALy
Comparison: RE 2025-26 and BE 2026-27 (All amounts in ¥ crore)
, Item RE 2025-26 BE 2026-27 1
| Capital expenditure 10,95,755 12,21,821
Asset-creation grants 3,08,151 4,92,702 |
| Effective capntal expendlture 14,03,?06 17,14,523

— =

Effective capex adds the asset-creation grants to direct
capital expenditure; it does not change the grant’s
accounting classification.

Source: Budget at a Glance 2026-27.
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Four deficits — one worked budget| &>
QRevenue deficit 3

Measures the excess of
| revenue expenditure

J rGap on the revenue account ]

Revenue deficit

over revenue receipts. | [ Revenue Reverse | mm | = 41:25,/494 - 35,33,150
It shows the gap in ‘ expenditure | = receipts | =l = 5,92,344 ]
day -to-day operations. 41,25,494 35,33,150 |

— 71

fg Effective revenue deﬁcia [Removes the asset creatlon gmntcmponentj

Measures the revenue { muefﬁ‘ [ Grants for Effective revenue deficit | |

deficit after adjusting _ b ion of
for grants given for deficit | ‘ c:;ietal"z‘ssets = 5,92,344 - 4,92,702

creation of capital assets.| = 592 344 .
It shows the underlymg — 4'92_’?02 = 199,642

gdp in revenue account.

. - — == — B
G, Flscal de'FCl ] LOverall borrowing requirement. |
Non-debt recelpts I

‘ Measures the excess of A I%E}:ure lﬁ =
total expenditure over L~ S
|| non-debt receipts. r ——— S -
It shows how much the 53,47,315 l receipts Othenipecrpis
government needs to 4 35,33,150 38,39? 80,000
boreow! Fiscal deficit e v )
= — | = 53,47,315 - 36,51,547 | Non-debt receipts = 35,33,150 + 38,397 + 80,000 |
= 16,95,768 = 36,51,547 jl
> e e ————
| anar& def' Cl I [Deficit excluding interest on past borrowing. ] |
| Measures the fiscal B et | . oh:
deficit after removing F'S?a,l ( paymr::ts Primary deficit |
interest payments. deficit | am | = | =16,95,768 - 14,03,972
It shows the extent of 16.95.768 I bt b |
deficit due to current §7% 14,03,972 = 2,91,796 .
\ operatlons - g
/— - — _— _ e — C— -
: v B ) t ubt t ll
‘ EhjthWgh Fls(c?alc I:l):.gmt Should be equal to 0?;%‘1:: lsgl’::s Eﬁop’lcrl(:l iﬁ;;{:s al
udget financin g that would wron
9 9 46,95,76 16 9_5 768 include bormwmgy |
Source Budget at a Glance 2026-27.
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" Deficit is a flow debt is a stock

Flscal deficit: borrowing
requirement over one year

Fiscal deficit is total expenditure
minus total receipts excluding

debt capital recelpts It measures
the government’s overall borrowing
rewrement For the year.

~ Year's
borrowmg

(deflclt) \=

| Debt is the total outstanding liabilities

| borrowmgs Iti is a stock at a pomt in time.

\

| Debt: outstanding liabilities

accumulated over time

of the government built up from past

Total debt
(outstandm
liabilities)

lata point
{ in ‘time

Key flscal mdlcators (% of GDP)

rTc:lrget hmelme for debt ratio

The FRBM framework included
statutory targets of:

o fiscal deficit 3% by 31 March 2021
‘ e Central Government debt 40%
by 31 March 2025.

These old target dates are NOT the current ‘
debt-anchor endpoint.

|| How they relate

RE 2025-26 | BE 2026-27 Budget Bl.ld et
indicgtor (% of GDP) | (% of GDP) 20;"59-26 202627 S5 50+1%
Fiscal deficit indicated recalls of GDP by
iscal defici 4.4 4.3 target target 2030-31
Revenue deficit 15 15
Effective revenue deficit 0.6 0.3
. - From 2026-27, annual fiscal deficits are set
Primary deficit 0.8 0.7 to keep the debt ratio on a declining path.
Central Government debt | 56.1 55.6 LThls is a target NOT an achievement.
= — Ly ; e
& (FRBM framework: ‘ ‘Budget GDP P o b ¢ )
(W | historical statutory targets \ BE 2026-27 GDP: = |

i %3,93,00,393 crore |

:l:l?carli N Debt
(ﬁ;;) debt ‘ (stock) \

Each year’s borrowing (deficit) increases the total
outstandmg debt

S J

{ Keepmg annual fiscal deficits under control helps put the debt ratio on a declining path towards 50 + 1% of GDP by 2030-31. J
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_ One rupee in; one rupee out }

(LWhere it comes from (palse) ] [ Where it goes (paise) |
i ~ - =P fftcic::e 5sha.re 22 _

| 2=\ Borrowings and
[ bej other ltaEuhtles 24
| Interest 20

- = Income tax | 21 ) payments sl |

Central sector 17

schemes

Corporation | 18

tax

Defence 1

' GST | GST and 15

—=| other taxes

: Centrally
A sponsored
schemes

Finance
Commission and 7 ﬂ
J other transfers |

Other
expenditure 7

Non-tax | 10

=1 revenue | sk |

|
. Union excise | !
| m duties 6 [ il
| m Customs | 4 :I

° Non-debt |
L capital receipts, 2 :|

Major 6

subsidies
Total 100 —\ Total 100 I

( Largest incoming share:

|
\'\

 Largest outgoing share:
States’ share of taxes 3

22 paise

Not interest payments (20 paise).

liabilities

24 paise §

T These paise figures are the official Budget chart
L o Do not treat this chart’s denominator as only Union revenue recelpts Soume Budget at o Glance 2026-27. )
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fBudget tools ask different questnonsj

"Gender budget lens: Who benefits? |[

Classifies provisions in schemes based on the
extent of benefit to women and girls.

 PartA | Part B
100% 30 - 99%

provision for provision for
women and girls. | women and girls.

&

30 -99%

.

" Part C
below 30%
provision tor
women and girls.

100%

—

 below 30% J

"

Budget Estimate (BE)
LL 2026-27

Gender Budget allocations

BE 2026-27
¥ 5,00,878.73 crore

RE 2025-26
T 3,97,884.98 crore

' Outcome chain: from spending o results

OOMF 2026-27 covers major schemes with
outlay ¥ 500 crore or more; it links spendmg
to measurable results.

Vote on account
Article 116(1)(a)
provides for a vote
on account, which

is an advance grant
for expenditure

= ————— ¥
Zero-based budgeting |
Justify each expense afresh
from a zero base. Every
activity must be examined

| for its need, cost and

| expected results, rather

expenses until
the full Budget is

passed =5

Money allocated
for a scheme

I Interim budget

- A temporary
financial plan
presented near
elections to meet
government expenses

than assuming the previous :“J:;g ’tt;rt:n:jt ;232,3;:& F ogente funds are required during
year’s alloca government a full Budget. the year.

It is not a
constitutional

Goods nnd services
delivered, e.g. schools
built, books __pro\rlded

Changes achieved,
e.g. improved leamm
opportunities.

J__.

| Supplementary grant
Article 115(1)(a)
prowdes for a supplementary
grant when the authorized
amount for a service is
insufficient and additional

Contlngencg Fund

| Article 267 provides for a Contingency =
| Fund with a corpus of ¥ 30,000 crore

. to meet urgent and unforeseen
. expenditure, pending approval

| by the Parliament.

&

Urgent and un'Foreseen
expenditure pending approval.

| Railway and General Budgets merged /3
The first combined Budget of independent India.

___ —
Presentation advanced
! FEBltl.ww to 1 February. @

2017 key Budget changes

UNION |
Blj‘DGE T

Plan / Non-Plan |
classification
discontinued.

SourceT Union Budget 2026*27,“gtatement 13, Key to

s

Budget Document:; E;udget Speech 201?. I
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 Rotation: Earth turns from west to east |
| A spin on the axis — not a journey around the Sunj

! Imaginary axis

Sun’s rays North Pole i (’g;r:aghpol:;;ch and( \
AN\ (arrweu nsarlg prlex Noriipiie vty
ﬁ. i anticlockwise
- IR
; f&; \
*f 3!
2
)/ Circle of
7 . illumination L West — east
+ South Pole
s [
( ROTATION ) ( REVOLUTION )
'&North Rale ol e ¢““~-.._
e Spin on its axis. el =

PN
D A\ e About 24 hours for

;l_'\_ p a mean solar day. < i - e
W/ ® Produf:es day ““i--m@ ______ =
and night. e Movement around the Sun.

]j South Pole e About 365.2 days.
9 J e Together with axial tilt, produces seasons.
b

A

" Earth turns eastward —> the Sun appears to move westward across the sky.
—QP———-9

[; Rotation and revolution are different motions. {'}
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_Two clocks for one turning Earth |

(Si:iereal da?: one rotation 1 Mean solar dag: average interval

| relative to disfant stars — | between successive solar transits
| 23 hours 56 minutes 4 seconds. | of the same meridian — 24 hours.

*.- 4 v Distant stars -~ + : ; | Meridi
AW il oy B ey
i e ‘,;* ’ R YR

After one rotation
relative to the stars,
Earth still needs to turn
a little farther to face
the Sun again.

~ One full rctatioﬁ -
brings Earth back

to the same direction
relative to the stars.

" 23 hours .
56 minutes 4 seconds

After one sidereal day About 4 minutes later:

-1 ; (23 h 56 min 4 s): it &
Sun on meridian Earihinds, completd one fruh Sun returns to the meridian;

(local noon). relative to the stars.

one mean solar day is 24 hours.

Earth must still turn a little
farther to face the Sun.

rWﬁyThe;&a rotation? [ Comparison of the two days l { A\ 'mportant trap |

360° + 365.2 Item Sidereal day Mean solar day 24 hours is the
= 1° of @”_‘l a_dvance per day Reference | Distant stars Sun (_-‘;_‘“"9) ‘|| mean solar day,
¥ - = mendan not the sidereal
. ours 5 .
About 1° extra rotation | Period | 56 minutes 24 hours rotation period.
to face the Sun again £ Secnds : | A sidereal day is
What it | One rotation | Average interval shorter by about
‘ measures | relative to between su‘ccessi\.re ' 4 minutes because
. stars solar transits of ‘ Earth moves about 1°
About 4 extra minutes ' the same meridian along its orbit each day
(1° is 1/360 of a full rotation, Length |23h56m4s 24 h and must turn a little
50 24 h + 360 = 4 min per degree) | | (rounded) | (= 23.9345 h) | (= 24.0000 ) ferther to face the
I = = Mmoo mle e Bl o Sun again.
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Rotation changes the sky, time and Earth’s shape

(1. Day and night )

Earth rotates on its axis
from west to east.
Places facing the Sun
have da ligh , while
Elaces acing away

ave night. |

Most places experience
a daily sunrise and
sunset. Near the poles,
there are periods of
continuous daylight
(polar day) or
continuous darkness
(polar night).

Sunlight

i

Rotation
(west to east)

b

Earth rotates 1 ((
west tol east .

)

2. Apparent sky motion |

Because Earth rotates eastward, the Sun, Moon
and stars appear to move westward across the sky.

Noon

motion (south)
Evening Morning
(west) (east)

(3. Local time

Earth rotates 360° in 24 hours.
So, 360° + 24 hours = 15° per hour
= 1° per 4 minutes.

Places to the east experience local
time earlier than places to the west.

East

Greenwich (earlier time)

(0°)

est
(later time)

“!‘» 3
. East™%

6 Vet S s}

[ 15° per hour = 1° per 4 minutes ]

[5 Equatorial bulge |

Earth’s rotation causes a wider
equator and flatter poles.
Centrifugal effect due to
rotation reduces the effective /

North Pole
(flatte?ed)

(shorter)

( 4 Coriolis

effect |

Polar radius
= 6,357 km

. . . |
Due to Earth’s rotation, moving air and water are

deflected to the right in the Northern Hemisphere
and to the left in the Southern Hemisphere.

Nor'tll1 Pole

Deflects to
the right
(Northern
Hemisphere)

i

(-

R Deflects to
> & the left
g (Southern
Hemisphere)

South Pole )

6. Tides |

Tides are chiefly caused by the gravitational

pull of the Moon and the Sun on Earth’s oceans.
They are not caused by Earth’s rotation alone.
Tidal friction gradually slows Earth’s rotation.

) 2 i ~ Low tid
o e st ot . QL 3 ronger ) 4 Cvler )
larger than the polar radius. \ @...,__ : {/
Equatorial radius 4 b
it (s ("l;i;fr)k“' High tide High tide
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 Rightward deflectlon does NOT mean a clockwise cyclone]

(COI"IOI&S effect is a apparent effect ‘ Deflection: ”Eht in the north; ‘

of viewing motion from r'otatlng Earth. | left in the sout

Objects movin? urthern Hemnsphere] : [ﬂ:ﬁem tlemiﬂhere
on Earth appear ' ;.3
& todeflect due fo|| a1 Qempt A
Earth’s rotation | — | @——,
¥ (we gre II; a S | W |
rotating frame \ |
Deflects to ¢ | Deflects to
| | of reference). | the right : the left
\ Lo = = - S — M
[ @c_vrthern Hemisphere (Low pressure)J [ Southern Hemisphere (Low pressum_)]
(@ 7 =30 - D
INWARD INWARD
towards the low towards the low
pressure centre N L L o~ pressure centre
in an in a
anticlockwise clockwise
direction. direction.

Anticlockwise (counterclockwlse) cyclone Clockwise cyclone in
in Northern Hemisphere Southern Hemisphere

Inflow toward low pressure + Coriolis deflection = anticlockwise northern cyclones; J

L clockwise southern cyclones.

[ Northern hlgh pressure ] { flchiscrid, Goxols thechioReld ‘ A sml;‘dram E notta ;eluable
emispnere ies

at the equator and strongest at
the poles; it increases with |
moving-air speed .

H Latitude dependence
follows sin(latitude).

Troplco.l cyclones rarely B

Direction of water swirl in a sink

within 5° of the equator: depends on local conditions

Northern hlgh pressure ‘ Coriolis effect is too weak. (shape, flow rate, obstruction),
clockwlse outwurd arculatlu | |_not on the hemisphere.

— — "y
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Same angular speed — different ground speeds |

North Pole

Same angle
in 1 hour

(15°)

Same angle
/2 in 1 hour

South Pole

'd =
Angular speed: about 15° per hour

everywhere.

The Earth rotates 360° in about 24 hours,

so the angular speed is about 15° per hour
at all latitudes. J

-
Linear speed decreases toward |

the poles because latitude circles
get smaller.

Everyone on Earth has the same angular
speed, but the distance covered in 1 hour
depends on the size of the latitude circle.
The circle is largest at the equator and

' gets smaller toward the poles, so the

- ground (linear) speed decreases.

(90°) |
(& ; =
Formula for linear speed || Worked examples T
Latitude cos(latibude) Linear speed |
v = 1,670 x cos(latitude) km/h ) (km/h)
(aPProximate) 0° 1 about 1,670 kM/h
: 30° 0.866 | about L446 kmfh |
Hfr& 1'67°t'<m/ hl istﬂ:f “"eﬂ;‘ szedl 45° 0707 | about 1,181 kmh |
at the equator. “latitude” is the absolute o
value in degrees (0° to 90°). ‘ 600 U diowt 235kl
- 0 ) L 90 0 zero
a ™\ /@ =\
Example [ Note Trap
At 60°: Equator travels about :
1670 x 0.5 = 835 km/h | 40,075 km in about ik
So, the Jabbet o B TR
lec"t ;’ y) eaL SP,:' e83a5 ke/h These speeds are rounded speed, not sine.
e ikt Jeaching approximations._J

)
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| Foucault’s pendulum. the floor turns beneath the swmg

Léon Foucault
demonstrated
Earth’s rotation &
in 1851

Fixed upper pivot
(tied to building)

The swing plane stags approxlmatelg
fixed in inertial space while Earth
rotates underneath; its direction
changes relative to the floor.

4

s>

Earth rotates
eastward underneath. l

Swing lane
(stags xed in

mer'hal space)

e — ._._.-

Lantlclockwlse in the Southern Hemusphere

W

Relatwe to the floor

clockwise in the Northern Hemisphere;

—

Pins mark

m the swing path 8
on the floor.

( Northern Hemlsphere

Southern Hemlsphere
P s

Viewed from above
the local floor.
Anticlockwme precession
of the swing plane
(relative ’co Ehe floor)

Viewed from above
the local floor.
Clockwise pr precession

of the swing plane
(relatlve to the floor)

Precessuon rate = Earth s rotation rate x sin(latitude)

S

Pole: fastest B ( Parls o ofle LT
About one full turn per in 32 hours
sidereal day.

Latitude = 90°
sin 90°=1 — full rate

Latitude =~ 49°
J | sin9° = 075 > 24/075= 32 howrs | |

Eq uator: no precesswn |
of the swing plane

Latitude = 0°

sin 0°=0 —> no precession

Surface linear speed (due to Earth’s rotation)
uses COSINE of latitude.

Foucault precession (of the swing plane)
uses SINE of latitude.
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LLongltude becomes time in four clear steps

W

| Lon ltude tells us how far | | g |dea
\ a place is east or west of arth rotates 360° in 24 hours, |
the Prime Meridian (0°). 15 of longitude corresponds to 1 hour
e i East and 1° corresponds to 4 minutes '
| (‘:,s) = e ¢ (E) | of local solar time.
0w G . h 60'E 90T E | 360° in 24 hours = 15° in 1 hour
IL pecmie =¥ 1 in 4 minutes
: = = =
—

ESP - mew > w0 |

Places to the east have later local time.
Add the time difference.

'\-._

m}—)ﬁm_}»[susm_]

Places to the west have earlier local time.

Subtract the time difference.

|

Example 1: At 90° E, local time is 6:00 p.m. Find local time at 60° E.)

Same side of 90° - 60° = 30°. 30° x 4 minutes 60° E is west of
Greenwich: 9 e = 120 minutes o 90° E: subtract
subtract = 2 hours. 2 hours =
longitudes. 4:00 p.m.

1 — 30° ——

0°

Greenwich
Since 60° E is to the west

N

of 90°E, it is 2 hours earlier. | |
Local time at 60°E
= 4:00 p.m. |

IrExample 2: Opposite sides of Greenwich
Find the time difference between 20° W and 40°E.
Separation = 20° + 40° = 60°.

Time difference = 60° x 4 minutes = 240 minutes
= 4 hours.
The eastern place (40°E) is ahead by 4 hours.

These are local solar-time calculations,

&
- not political time-zone rules.
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@lhy Earth's diameter is about 43 km larger at the equator |

i Rotation axis )
‘= :) Centrifugal '

effect maximum
at equator
- bulging

"Earth is not a perfect sphere. | | Rotation causes bulging
It is an oblate sphere, sllghtlg As Earth rotates, the outward

flattened at the poles and centrifugal effect is maximum

; at the equator and zero at
bulging at the equator due Hhe poles. This makes the

to its rotation. equatorial region bulge and Centrifugal
SR ) | the polar region flatten. Eﬁez}e:m
(G ) ?lattenmg
A 'NASA source radii J
Pilsr dlametir "NASA equatorial radius: 6,378.137 k
~ 12,714 km NASA polar radius:  6,356.752 km

(rounded)  JERRS (,_ —

Calculate the difference \’
o i Difference in radii = 6,378.137 - 6,356.752
: E“-:“}"z"";ls‘é‘“km;t“ - 21.385 km |
i (ro:mded) Difference in diameters = 2 x 21.385
' - .- =42.77 km

L@bout 43 km. ) e
@iﬁg rounded diameters ]

Rounded diameters:
SouthPole Equatorial diameter: about 12,756 km
[ Flattenmg exaggerated for clarltgj Polar diameter:  about 12,714 km.
/
= | ' Subtracting rounded values gives 42 km;
(Radlus VS dlameter | | use exact source radii before rounding

| the final result.

——_—

F &

Flattening value

Flattening (f) describes how much
Earth is ﬂattened at the poles.

( Flattening = 0.003353 =~ 1/298 |

Fl'hls small flattenlng value means

A

6,378.137 km
(at equator)

Radius is the distance Diameter is the distance Earth is very close to a sphere
from the centre to across the Earth through but the equatorial bulge is large
the surface. the centre (2 x radtus) enough to make the diameter

L . bout 43 km greater at the equator

= Rotation contrlbutes to equatonal bulgmg and polar flattemngJ
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 Three rotation traps — reason through the mechanism |
0 Sunrise is apparent motion g Agparent. mtin

of the Sun

(westward)

Earth turns west to east.
Sunrise does not mean that
the Sun revolves around

Sun

Earth’s rotation '/ ;
(west to east) Sunrise

o~ . : ) Diant s ‘ "'|
'9_ 24 hours is not the sidereal day * (or sidereal day)

Sidereal day: 23 h 56 min 4 s.
Mean solar day: 24 h. . _
Orbital advance requires a T ____

little extra turn to face the  [HEENEES TR

Sun again in its orbit
| : Sidereal. dy
23h56 min4s
(one rotation relative to distant stars)

Mean solar day

(successive returns of the Sun
to the meridian)

: :
€ Right deflection, anticlockwise cyclone | ( Comparison |
Air flows inward toward low ) [ Each pareel | | | Northern low:
pressure. Deflection is to each | Air moves | | deflects to | Together: anticlockwise
| parcels rtght producmg toward a » its own RIGHT 3 ANTICLOCKWISE 18 )

anticlockwise circulation LOW in the north. 71~ o 1keon || )
. in the north. Southern low:
it | clockwise
t i L
!
J

( - understand these |
[ Direction )-){ reference fmme] -)- * before memorlsmg a dlagmm
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 Resources, reserves and potential are not the same

(What do theg_mean?

Resource: total naturally
occurring quantity that
may be useful in future.

Reserve: part of the
resource that is known
with reasonable certainty

to be economically and
‘ technically recoverable
with current technology.

| Potential: theoretical
capacitF or possibility

(e.g. solar or wind) that
may be harnessed in future. |

Coal: geological resources

The Ministry of Coal counts coal
as geological resources, in three
classes by how well they have
been explored: measured,
indicated and inferred.

Its count covers seams
0.90 m thick and more,
down to a depth of 1,200 m.

( Petroleum: estimated reserves|

The petroleum figures that

MoSPI (the Ministry of Statistics
and Programme Implementation)
publishes are estimated reserves.

The Ministry of Petroleum
and Natural Gas (MoPNG)

sometimes speaks of
“reserves and resources”
together.

b >

((Coal resource classification (by level of exploration) ] (Petroleum: reserves in a reservoir

_Exploration-confidence classes—not depth layers |

Seams
0.90 m

thick and more - 7|’

Measured Indicated
Well explored. Moderately explored.
Higher level of Reasonable level

certainty about

: of certainty.
quantity and quality.

| Inferred |

Less explored.

Lower level of certainty.
May become measured
or indicated with
further exploration.

@I{gﬂe_rggz_ potential and installed capacitg_] ( ~ Same term, diffef;nt_m—e_aﬁings o

1

- Potential Installed capacity | | Aspect .5 Coal _ Petreleum_ g S°l“f
O theoretical capacity capacity actually What i reverted | Geological ‘ Ei;:‘f:: P°?:*'°l
that can be harnessed | set up and [ € ¢ il ha  (MoSPI) installed capacity
| in future. ready to generate. | | = e !
(Units: MW) (Units: MW) | Classes / i Hzesu{:j» (Sometimes Potential
< g J | categories | N forred | discussed wii:th ) ':siled
> | resources Instal
=\ . silas ' | MoPNG) *
‘ L MMT
MT il
SSNERASAY Units used o | (glr) MW
g/ < | ommT BCM
e e 0 | (natural gas) | i

L So, a figure must always be read with its label, its date and the body that gives it. ___j
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[ Coal and lignite: read the resource label 3

|(Who.i: are coal and ligniie?

=

Coal is a combustible geological

— ~
| Classification of coal resources
Coal geological resources are classified as:

|
|

resource formed from ancient High level of geological confidence
| plant remains over millions of ki !i‘;“kmk) Measured | ;/ quantity ang quality.
' years. Lignite is a lower-rank 3 r R TR
brown coal with lower carbon % dicatetgy o0 e 07 0096
- content and higher moisture _ g 4
' than higher-rank coals. T Lower level of geological confidence
: (10';:3:' If:nk) L Inferred based on limited information. |

(How coal is formed?

Younger
rock layers

Coal seam

Coal seam _
Older —
tck layers el
:|_LJ_,.',.--— P
( Coking coal and steel making
. Coking coal has special properties and is used in steel
production. >

Coking coal St i

Gondwana coal dominat
Most of India’s coal resources are Gondwana coals,
which form the major share of the country's coal.

Gondwana coal
(dominant in India)

(" Coal resource estimate (MoSP!)

As per MoSPI Energy Statistics India 2025,
India's coal resources are 3,89,421 MT
(as on 1 April 2024).

Singareni Collieries

Coal in Telangana is mined by

: SCCL is owned by
: =3 Government of Telangana (51%)
L = _ = | La_nd Government of India (49%).

= =
Company Limited (SCCL) |

Singareni Collieries Company Limited (SCC

s Y,
State highlights
R ---% — =
| S R Odisha leads |
' WA coal resources |
in India. |
.___ —
Tamil Nadu
| leads lignite
8 resources
products | in India.
| Coal and lignite:
| rank comparison
L). (i Coal Lignite
e ‘ Feature (higher rank) | (lower rank)
iy Colour Black Bro_wn_ |
cc:r:tll.::‘. Higher Lower
Sl-?s%;;e"i ::‘:‘i:::tm Lower Higher
Telangana,
not E:E,i Higher Lower
Andhra Pradesh.| | | -

ﬁl;om resource to power: potential vs installed capacity

‘ St power p ricity supply
F:::::E:f) ]* LM'"'"Q and supply }4[ (installed capacity) -é for development
e

)
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il and gas: offshore is a separate category |

[Estimated reserves of crude oil and natural gas (MoSPI, Energy Statistics India 2025, as on 1 April 2024)]

-~

~

coastal State's onshore

Offshore platform

reserves. Ji

= (Western Offshore and Eastern Offshore) = =

Onshore well
(e.g. Gujarat onshore, '

Western Offshore

Western Offshore

Region or State C{’Lﬁzﬁll Share Na?é'ala;’as Share
Western Offshore 213.26 31.76% 342.29 31.28%
Assam 145.41 21.66% 164.51 15.03%
Rajasthan 131.50 19.59% 63.55 5.81%
Gujarat (onshore) 118.86 17.70% 55.46 5.07%
Eastern Offshore 40.67 6.06% 263.34 24.07%

| Tamil Nadu 8.54 1.27% 36.57 3.34%
Andhra Pradesh 7.69 1.15% 59.27 5.42%
(%);i g:;af‘ﬁgrﬁmdesh, Tharkhand) v 3 73.61 6.73%

| All India 671.40 100% 1,094.19 100%
(Offshore is a separate category) [ Largest estimated reserves)
Offshore reserves are counted Crude oil | @ Natural gas
separately. Do not add them to bl - i 3

second place

213.26 MMT 342.29 BCM
| (31.76%) (31.28%)
P | (Second place differs )
' Crude oil 22 Natural gas

second place

' Rajasthan, Assam)

( Coal-bed r:et_ham (CB;W) is listed separately |

MoSPI lists CBM under three coal-bearing States.
West Bengal has the largest share, about 60% of CBM.

O | Stte Gas (BCM) | Share of CBM
West Bengal 44.37 60.3%
RO i poici | 28 |
¥ Jharkhand 4.86 6.6%
# Total (CBM) | 73.61 100%
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AR 1 Assam Eastern Offshore
1 145.41 MMT ] 263.34 BCM
1 (21.66%) (24.07%)
- — \
Other estimated reserves | ( Falling output of crude oil]
Other crude oil reserves are |

in Arunachal Pradesh,
Nagaland, Tripura and
West Bengal.

The rest of the gas is in

34.2
Arunachal Pradesh, ‘
Nagaland and Tripura. MMT EHBM:I*'
Tripura alone has
28.18 BCM of gas.
West Bengal's conventional
row is zero; all its gas is
coal-bed methane. 2018-19 2024-25

Domestic crude oil production
fell from 34.2 MMT in 2018-19
to 28.4 MMT in 2024-25

(a Standing Committee

of Parliament, as PRS gives it).
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[ Uranium and monazite: Andhra Pradesh relevance

® Uranium is a naturally 4
occurring chemical element &
used in nuclear fuel.

® Atomic Minerals

~\

Directorate (AMD) had
established 4,23,222 tonnes
of uranium oxide (U;0g)

in the ground, in 47 deposits,
as on June 2024
(reply in the Lok Sabha,  —
31 July 2024).

=
(State-wise uranium resources (as on June 2024))
[ Share
State U303 (tormes) (worke d Out)
Andhra Pradesh 2,52,220 59.6 per cent
Uranium ore Jharkhand 98,967 23.4 per cent
Meghalaya 23,268 5.5 per cent
Telangana 18,550 4.4 per cent
| Rajasthan 16,531 3.9 per cent |
4 G
U;0s: The YSR Tummalapalle group in Andhra Pradesh
resource quantity holds 2,49,459 tonnes, the largest single deposit
reported as uranium in the list =
oxide ) L 7 i - ‘fd r

.[Momzite and thorium

® Thorium is found in the mineral 4
monazite, a mineral of the rare
earths and thorium.

® The AMD has established -
13.07 MT of monazite in the ground ¢
(reply in the Lok Sabha,
9 August 2023).

It occurs in coastal beach sands

in parts of Kerala, Tamil Nadu, Odisha, |~
'| Andhra Pradesh, Maharashtra and Gujarat,

and inland in parts of Jharkhand,

West Bengal and Tamil Nadu.

Monazite.
(sand grains)
i

, p—

> R Tumma.lale g i
: (Andhra Pradesh) :

e =

Eigniﬁcance for Andhra Pradeshj

® Andhra Pradesh has 2,52,220 tonnes
of U303, about 59.6 per cent of
the country'’s established resources.

® The YSR Tummalapalle group
(2,49,459 tonmes) is the largest
single uranium deposit.

® Andhra Pradesh also has coastal

beach sands with monazite, an
important source of thorium. g

e z

=

| = -—m . = w
b
Uranium and monazite resources: different materials and units
) ' L eriats ana ur

Uranium resources

4,23,222 tonnes of U304,
ST as on June 2024

Limited uranium resources
g3 underpin the rationale for
India’s three-stage

] Different materials ]
compare these numbers

the same substance.
&

( Monazite resources )
13.07 million tonnes (MT),
asreported 9 August 2023. &
Monazite contains thorium; 99
resource quantity is not ;

and units—never

as if they measure

nuclear programme.

fs

) L the amount of thorium

alone.

— - -
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__Potential is not installed capacity |

Potential means the total feasible ]I Renewable and hydro potentla[ (MOSPI) \

resource estimated using studies, Potentiall B Potennal T
| not the amount of power already 31 March 2024 | 31 March 2025

r EEEE e, |

Source
" installed or generating now. [ ___(E“fggf;szt;;?;‘cs (Ener 3}3; g%“ztgs;"“_!
I Solar 7,48,990 MW 33,43 378 MW
w'"‘:‘t“t 150m | 1163,856 MW | 11,63,856 MW
height . !
Large hydro 1,33,410 MW l 1 33,410 MW

Tohxl, all sources L 21,09,655 MW 4? 04,043 MW Jj

( 2025 edltlon‘ wind is the l.argest \( 2026 edition: solar dominates ]

Wind _ 11,63,856 MW Solar 33,43,378 MW

Solar 7,48,990 MW Wind 11,63,856 MW ‘
I
ki H i In the 2025 edition g hydo I 133410 MW (1 edition,
wind was the largesé thi Sfflag ﬁg“rf P fg"r =
Total: 21,09,655 MW e laboll55 s ) Total: 47,04,043 MW :om? ml:;nsejp :;3:{,7?:“ L

Selected sources; to_tal also includes other sources. A8 Selected sources; total also includes other sources.

' Solar potential revised by new | State with highest potential Geothermal potential )

L

assessment in 2025 edition ;

: . Geothermal potential |
New assessment by the National Rajasthan leads in both is about 10.600 MW |
Institute of Solar Energy (NISE), ‘ solar and wind. (PIB, 13 i 2026)
an autonomous institute of the ' Arunachal Pradesh leads . I '
MNRE: about 3,343 GWp of in large hydro ;

ground-mounted solar potential,
a.?ainst the earlier estimate |
of 2014 of 749 GWp

(PIB, 23 September 2025).

(50,394 MW).

————— T [ nalled ca acity

Potential Actual installed nameplate
Total feasible resource capacity to generate

estimated through studies ‘ # electricity a Eomt of time.
t

eg. 7,48,990 MW (Solar in 2024) It is a part of the potential
33 43,378 MW (Solar in 2025) and is generally much smaller
11,63,856 MW (Wmd than the total potential.

Actual generation depends
1,33,410 MW (Large hydro) ) on utlils%.tlon and conﬁltlans

=/
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(Import dependence: compare like with like

2.6 How far India depends on imports
The dependence differs across fuels. Always note the year and source
along with the figure. )

] i_ Natural gas

46 per cent of the
gas consumed was
imported, up from _§
28 per cent in 2011-12. o

— ‘
2023-24 o v |
(PPAC data, - 46%
as PRS gives it). 2011-12 2023-24 |

([ o

India imports close to
88.5 per cent of the

crude oil it consumes. !

on PIB, 5 July 2026
(no year stated).

- R

Coal Coal for thermal power plan
| for thermal power plants

Imports fell by 7.9 per cent, AMESEARYE Imports fell from 62.5 MT to
from 264.53 MT to 243.62 MT, \Simwrms : 45.4 MT, about 27.4 per cent.

while production was
2024-25 to 2025-26
1,047.52 MT. [{PIB. 13 August 2026).}

2024-25
(Ministry of Coal, PIB,
27 May 2025; Annual
Report 2025-26).

MoPNG document \I

264.53 MT 243.62 MT \
imports\J B Limports

7.9% fall

about 27.4% fall

{ Coking coal |

1,047.52 MT The Ministry of Coal says coking coal
roduction and high-grade thermal coal are in :

P short supply within the country's reserves. &g

\ e ) k[_Ministrg of Coal, PIB, 27 May 2025. )

[ Suppliers of crude oil |

In 2023-24 the top three suppliers
of oil to India were Russia, Iraq
and Saudi Arabia.

LMinistrg of Commerce data, ]

PR

| r[Cokimg, coal share in resources | _

Coal is the opposite case to oil:
most of it is mined at home, and
its imports are falling. The gap is
in coking coal, which is only about
9.4 per cent of the Gondwana resources.

9.4%

of Gondwana
resources

(coking coal)

as PRS gives it (2023-24).

b

P - ; —E)
2.8 Why import dependence matters g
The import bill || The current account ( Higher °i:"""°'t bl
Crude oil makes up o | Petroleum, oil and lubricants (POL) Wik merhaniie
85 per cent of India’s _ 1 of Tndia's | || @re counted under goods in the L trade deficit J
petroleum imports petroleum | || current account. A larger oil bill T
by value. : imports | | = widens the merchandise trade
PPAC data, = == | (by value) | || deficit and so puts pressure Pressure on
as PRS gives it. - _— | on the current account. current account
(" @ PPAC i the Petroleum Planning and Analysis Cel of the MoPNG. g T
@ The crude oil figures differ by period and by source. A PRS note also cites a Standing Committee report of
December 2023 that put crude oil import dependence at ab(E 85 per cent.
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| Strategic reserves: capacity is not stored stock |

|

(Strateglc petroleum reserves are
’ underground storage caverns that
hold crude oil to improve energy .
security and provide a buffer _ o g
during supply disruptions. ek

Capacity is the maximum amount
that can be stored.

Stored stock is the actual T2z =01
quantity of crude oil BT ;e

present in the caverns
at a given time.

J | Total
capacity

( Strateglc petroleum reserve facilities in Indla )
( Capacit B
FIICIllty (MMT oI:" cru(?e oil) : Status S AT _J
_ Visakhapatnam 1.38 | Built |
Mangaluru 1.5 | Built
Padur 2.5 Built
: Built through Indian Strategic
Total built 5.33 Petroleum Reserves Limited (ISPRL),
a special purpose vehicle.

| Chandikhol (Odisha) 4 Approved in Julc? 2021, on the public-private
, partnership model.
I - 2 Z

SPadt::i (:c(;c:[:gaka)’ 2.5 Approved in July 2021, on the same model.
Built, stored and approved capacit
pactty
Built facilities (3) [ Actual stock in March 2025 W Approved additional facilities
Total capacity I Caverns held Total approved capacity
5 33 MMT 3.52 MMT ! 6.5 MMT
- = e _of crude oil. gl I

Unfilled
capacity
(1.81 MMT)

Stored stock 1 P
3.52 MMT 4| Chandikhol

Visakhapatnam 88| Mangaluru [

1 33 MMT 1.5 MMT (gﬁsmh%)
Built capacity Stored in March 2025 Approved additional capacity
5.33 MMT 3.52 MMT (July 2021)
i (less than capacity) 6.5 MMT
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(Reducing dependence needs several rou’cesj

1. Ethanol blending |

1[2 Compressed buogas (CBG)] ks

e Ethanol in petrol rose from ® SATAT scheme i |
less than 1.5 per cent (Octaber 2018). y - N @R’
‘ in 2013-14 to 20 per cent e GOBARdhan,
in 2025-26. the National Circular & | -
, Bioenergy Scheme, < W [ONL
[REE. 5 Juy 2026). approved on 6 August 2026 N g 1 M
with ¥23,731 crore for 2026—27 e 8 WY
— to 2035-36. e
L 3 S ‘T (PIB, 13 August 2026).  ~ = SEESaEST
Measures to /
[3. Coal gasiﬁca’cion] reduce [5 Mor: explorahon]
o A target of 100 MT of coal dependence at home
and lignite gasified by 2030. ® “Samudra Manthan”,

. National Green Exploration Programme,

Hydrogen Mission approved on 31 July 2026
with ¥84,084 crore.

® 319,744 crore, ' (PIB, 13 August 2026).
approved in January 2023. &

e A scheme of ¥37,500 crore | 4
approved in May 2026. ‘

(PIB, 13 August 2026).

: ~] "'| the National Offshore

e Target: 5 MMT of green
hydrogen production
-‘ per year by 2030.

( Multiple routes strengthen energy security )

| U > i S

| ronewable and Convert } ( Explore ) (Br‘oader fuel mix | | Stg""ﬂ""'
alternative fuels domestic resources e -9 reduces import = " .lf""'t’e
(Ethanol, CBG, (Coal gamﬂcatlon) at home dependence - e:em l:e" it
Green Hgdrogen) L Offshore) | energy security
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( Andhra Pradesh: - gas, atomic minerals and a reserve

@nergy and mmeral resources of Andhra Pradesh )
~ Resource ~ Where T Figure and date | What to remember
Oll aml gas e The offshore part of the
of the KG basin The Krishna and Estim:itega);ihure e basin is counfed in the
' Godavari river basins, P ' ’ Eastern Offshore
" | onshore and offshore. 7.69 MMT of crude il (263.34 BCM of ga
5 and 59.27 BCM of gas. not in the Andhra %mdesh

row.

Operated by
Reliance Industries.

Its first discoveries were

Dhirubhai-1, 2 and 3.

The largest single deposit '
in the DAE’s lls? |
Andhra Pradesh holds

12,52,220 tonnes in all.

Andhra Pradesh is one oF
six States with coastal
monazite.

Deep water of the
| KG basin.

2,49,459 tonnes
O'F U308
(June 2024).

YSR Tummalapalle
group.

Part of India’s
13.07 MT
(2023 reply).

Coastal beach sands.

Capacity:
1.33 MMT

The smallest of the three

| Visakhapatnam.
| built facilities.

"Compare Andhra Pradesh s resource categones carefully

=
4
)

Onshore natural gas W Onshore crude oil (Coal
(BCM, 1 April 2024? | (MMT, 1 April 2024)
59.27 Andhea,Prodeshd)| 118.86 [ Andhra Pradesh
; ndhra Pradesh’s : ndhra Pradesh’s . . oS .
[ 3546 | chore gas ‘ onshore crude oil §mgarem Collieries is
fSQ'Z?tECM) is || (7.69 MMT) is in Telangana, not
arger than || 7.69 much smaller
i _ Gujarat’s | a - ‘H’I an Gujamt's An‘ihrﬁ PradeSh.
Andhra Gujarat (55.46 BCM). || Andhra  Gujarat (118.86 MMT).
Pradesh  (onshore) {| Pradesh (onshore) ——
W= S = =
Key points to remember )
e ﬁ FA T ——\ ‘\7
{ Andhra Pradesh | Andhra Pradesh : '
is strong in gas | is weak in'coal, | | It has major atomu: -
| and in atomic | minerals — uranium :i h;’; OEEhogz ;r:l ::j gas ‘
minerals. (YSR Turmalapalle) strategic petroleum reserve |
L J J and monazite (thorium). at Visakhapatnam. J
e e 2 e

—
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Chandrayaan-1: an orbiting observatory |
(Launch) ”

| @ 22 October 2008, by ® Chandrayaan-1 worked from an orbit
| PSLV-C11. 100 km above the lunar surface.

. @ Launched from the e In May 2009, the orbit was raised
Satish Dhawan Space to 200 km (ISRO).

Chandrayaan-1
Centre (SDSC) SHAR, e 4 £ ber
Sriharikota. W O e orblt XY
# P
o Lolnehmass: i 100 km altntude
1,380 kg.

\
|
I

I
e Planned mission life: ) Raised orbit:
two years (ISRO). ; 2?’9 km altitude

~ Orbit and spacecraft diagrams
schematic; not to scale.

(Chandragaan-l orblter] o Carried 11 scientific instruments (payloads) i

in total.

e Five were from India (ISRO) and six were
from foreign space agencies. |

® The foreign instruments came from the USA,
the UK, Germany, Sweden and Bulgaria.

Chanc!ragaan-l (arl:lst 3 |llustrat|or|) 11 science pagloads

[11 Instruments (Payloads) |

r Indian instruments (5) Foreign instruments (6)
| No. | Instrument (Abbreviation) | Main purpose (nhame) No. | Instrument (Abbreviation) Main purpose (name)
Terrain Mapping Camera : : Chandrayaan-1 X-ray Study of X-rays from
| 1| Moy Mapping the lunar terrain || 1 1 qortrometer (CIXS) the Moon
Hyper Spectral lrna.ger Imaging in multiple 9 Near Infrared Spectrometer |  Near-infrared spectroscopy
2 | (HysI) wavelengtts to study (SIR-2) of the lunar surface |
1§ surface composition 3 | Sub keV Atom Reflecting Study of energetic neutral
3 Lunar Laser Ranging Laser ranging studies Analyzer (Sﬂlh) atoms around the Moon
Iy I In_strum_ent (LLRI) of the Moon ==l Miniature Synthetic Radar imaging of the
4 1 High Energy X-ray Study of high energy | " | Aperture Radar (Mini SAR) | lunar surface
Spectrumeter (HEX) X-rays from the Moon 5 Moon Mineralogy Mapper Mapping lunar minerals
" Moon Impact Probe A probe released from the ) (NASA instrument)
5 | (MIP) orbiter to study the lunar 6 Radiation Dose Monitor Measurement of radiation
i surface and exsophere K (RADOM) dose in lunar orbit
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( Impact is not a soft landmg, water is not a lake

moon Impact Probe (MIP) " Impact vs Soft landing

e (P Tgact )} (S o

e Crashed near the Moon's south pole
on the same day.

e It was not a soft landing.

e Carried a radar altimeter, a video
imaging system and a mass spectrometer

called CHACE.

 Gave valuable insights into the lunar .
exosphere, the Moon's very thin atmosphere ¢ . gy
(as per PIB). -

e Deliberate crash.
e Not a soft landing.
e Crashed near the

e Slows down gently.
 Lands intact on surface.
e Designed to operate

14 Nov\ember 2008.

I
I
I
I
I
i
i
south pole on | after landing.
I
: .
I
i
i

Insl:ruments on MIP rImPact slte and sugmﬁcance
Radar alti Video imagin o Impact site named Jawahar Sthal =
ltimefeyr systean% 4 (Jawahar Point) after Jawaharlal Nehru.

o The day was Jawaharlal Nehru's birthday. ==
o ISRO's press release of that day was titled

“Indian Tricolour Placed on the Moon on \}
Pandit Jawaharlal Nehru’s Birthday”. =3

’-b "" ==

It Mass spectrometer =
MRERIEEE | (o red images that studied the Tau

Measured altitude during the descent lunar exosphere pihan st B

above the surface. | and impact. (very thin atmosphere). (n%r uth po)

[ Water on the Moon

o NASA announced on 24 September 2009
that its Moon Mineralogy Mapper (M3),
carried on Chandrayaan-1, had found
water molecules in the Moon's polar regions,
and hydroxyl in the lunar soil.

o Water was in the top few millimetres
of the surface, in amounts “greater than
predicted, but still relatively small”.

e The signal was stronger at the Moon’s

Reflected
sunlight

M3 infrared Absorption features
spectrum associated with

hydroxyl/water
B SMann .

o Water is not a lake.

o Present in very small amounts
in the top few millimetres
of the surface.

e Stronger signal at higher

higher latitudes. latitudes (polar regions).
& o Amount: greater than predicted,
it ; but still relatively small.
Confirmation by other missions [ How eo.ch bodg words it Mission end

o After more than 3,400 orbits,
communication was lost on

29 August 2009.

Cassini spacecraft the presence of water

_molecules on the Moon.

(CEPOH gt ) | 15RO St e

Speaks of evidence of issi
PIB wll g e k * The mission ended (ISRO). R
hgdroxg! - B mrom "

( = The instrument that made )| §

NASA the observation was

st
29 August 2009

EPOXI confirmed
the findings. lL NASA’s Moon Mineralogy

Data Frcrn Cassini's
VIMS instrument
agreed with M3.

Mapper (M3).
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rClmmlro\yaan 2: three parts, different outcomes |
A ] (Three parts of Chandrayaan-2

22 July 2019, Chandrayaan-2 had an orbiter, the Vikram lander

" by GSLV Mk III-M1 ' and the Pragyan rover.
from Sriharikota. e

GSLV Mk III is the
| earlier name of LVM3, /X

so this was the i

LVM3-M1 flight.

N J C_ Orbiter —j 'i_Vikmm |ander_jj Pr‘ﬂg;ﬂl‘l_ E@
: ' 0 in lunar orbit attempted landing  intended to roam
(still working) (lost contact) on the Moon

( Instruments on board = T e

r: Orbiter - 8 ir&ru_m;_nts j @k_ram lander - 4 instruments | @agyan rover - 2 ilstruments]

@ CLASS

@ XSM

| © DFSAR
B O IIRS

o, o
a
© RAMBHA-LP 0 Fi

& ChACE-2 O Laser
O T™C-2 retroreflector
@ Dual frequeru:y array

radio science experiment -

© Orbiter High Resolution Camera
((Vikram: contact lost during descent | _) ( What happened to Vikram J

5
Contact with the Vikram lander was lost ‘ (" In November 2019 the Government told the ‘
during the descent, on 7 September 2019 .

Lok Sabha that Vikram had made a hard landing
by Indian time (6 S\‘3Pt‘3""‘b"-" b‘:} e within 500 m of its desugnated landmg site,
Universal Time). o ol because the reduction in velocity in the second

| _phase of descent was more than the designed value. J

e L ‘

 Later estimates from satellite images put the spot
about 600 m from the target.

(&rbiter: still working ] wapfibiay - L'I"ranga Point

@ The Government said in the same reply | On 26 August 2023 the Prime Mmlster
tha’tk all eight orbiter instruments were | o4 Hhat the place where the
g ‘ Chandrayaan-2 lander crash-landed

‘ | @ The orbiter’s life had been extended " would be known as Tiranga Point,

to seven years, thanks to a precise 9

launch and precise orbital manoeuwres. || reinder that failure is not the ed.

=

Contact lost
_ during descent ;
= (7 September 2019 | 354
Indian time)

altitude of 100 km and has given some
of the highest-resolution images of the
lunar surface.
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[Chandmgaan% the successful landing archltecturej

m e b ( (2. Three parts of Chandrayaan-3 | )

-

Date: 14 July 2023
Time: 14:35 IST
Vehicle: LVM3-M4

From: Second Launch
Pad, SDSC SHAR.

# ' {Prcpulsion Module] Lan(d‘ji Moc%ule - : Rver )
; ikram Pragyan
T ’ |. (1, instruugh) (4 instruments) (2 instruments) |
ﬁ SaentlF ic ms‘l:rumentsj

Lander Module (Vikram) - 4 instruments | | Rover (Pragyan) - 2 instruments ] Propulsion Module - 1 instrument

® ChaSTE - to measure the thermal | ® APXS - to determine the ® SHAPE - Measures spectral
properties of the lunar surface § elemental composition of and polarimetric properties
lunar soil and rocks. of Earth from lunar orbit;

near the south pole. 3

e ILSA - to measure lunar seismic e LIBS - to estimate the helps study signatures of £opm

ﬂCthItU glemental CUmP051t|0ﬂ hﬁbltﬂble Plﬁnets‘

| ® RAMBHA-LP - to study the ilL‘;"T;szi'l,:jfcﬁd‘s >

| plasma environment near breakdown spectroscopy.
the Moon. | U

| ® NASA's laser retroreflector array
- for precise distance measurements o®
between the Moon and Earth. @@8

\ The mission has a Propulsion Module, a Lander Module |
(Vlkram) and a rover ( Praggan)

The lander and rover were designed
to work for one lunar daylight,
about 14 Earth dags. |

| Date: 23 August 2023
Time: about 6 p.m. IST {! W e
(ISRO had announced the ; s [VALWERRN S =4 (rr‘:gi’:? .
powered descent for =N = -
about 17:45 IST).

Location: near the south pole, |
at about 69° south

ﬁSlng cance | | \'f[6._5tatio _Sh;ShaH:iT “ — )

According to PIB, this made India the fourth nation, |! On 26 Pogealid et e SR Telemetrg b
. 3 4 Tracking and Command Network (ISTRAC

after the United States, Russia and China, to soft- ‘ in Bengaluru, the Prime Minister announced

land on the Moon, and the first countrg to soft-land || that the place where Vikram and Pragyan

near the Moon’s south pole. landed would be called the Shiv Shakti point v oy
(Statio Shiv Shakti), and that 23 August ~See 4 ¥ o

would be celebrated as National Space Day. = S J
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(—What did the instruments actually measure'?]

[(Egztg)jj[ Instrument or event ]' Finding (ISR_O) J

\

T
Probe up to || & A probe went up to 10 cm into
18 i‘: with ¢ the soil with 10 temperature sensors
sensoTsPem 8 and gave the temperature profile |
v . of the topsoil. |

|ChaSTE
27 ‘ (Chandra’s Surface .

August ' Thermophysical

((Rpepiment) 10 crh'_'\z‘h? 25| @ ISRO calls it the first such profile
(on the lander) ?..w_;c._%-;é'fi'ef | for the lunar south pole. |
\_ el G ar & . S i S—

— - —_—

o Confirmed sul hur on the surface
near the south pole through in-situ
measurements, which orbiter
instruments could not do.

Plasma [.ght | ¢ |t also found aluminium, calcium,

- analysed to iron, chromium and titanium,

find elements and later manganese, silicon

e S and oxygen.

S = S T s/

= == = — -

-
APXS ;llff}cl:les " o Detected minor elements,
30 | (Alpha Particle

LIBS o I Laser pulse |
| (Laser-Induced 5 &

28 | Breakdown
August | Spectroscopy)

(on the rover)

_.\.
1
:'\

to excite inClUding SUlphur,

BT :
X-ray Spectrometer) Rk ;: elements o ISRO noted that LIBS on the
August | (on ’!:he F:'over) BT o i same rover had also confirmed

o emitted X-rays 3' sulphur.

"ILSA " RAMBHA-LP
‘ "—SA and (Instrument for . (Radio Anatomy of 1
' RAMBHA-LP  tonr Seismic Adiity) | E:::PE;L;":I“EHAPE::;:&:: _ | ® ILSA recorded movements
(on the lander) )j ) Langmuir Prabe) ] around the landing site.
August l ' SIS ': : Z |® RAMBHA-LP measured

.= the near-surface plasma.

Records movements | hﬁ;asums th..e
el k : around the la.nd_mg site. | near-surface plasma.JL Al s
Vikram rose : Set down }'f ;
HOP abactt 40/ Ty 2045 40 ot | o Vikram rose about 40 cm

Sptnr, TP 55

away, h off the surface and set |
4 down 30 to 40 cm away. |

(announced) ]| e The lander and rover were
L ,-. i S .30 e b )‘ then put in sleep mode. |
. - o cm . - LU I s R JENE . = =
27 Landmg : EJ“E;{,_";S?TLSPW ( About 2.06 tonnes of lunar
| October | CJeCta ’,',‘_.-;-:."" " == ---._\/ > epiregolith were thrown up
trerchl) Jlatis e g\ Wi T ey | and spread over 108.4 m’
repo S "-“7';'31"?""'-':& TN :3-’,‘_:'&”_ | (NRSC/ISRO).
b i vz TESEESSNE Y A@e WA SE Sy Y
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[The mission continued beyond the |amlmgj

|ﬁfter the lunar dag J T ﬁhe Propulsion Module came back]

On 22 September 2023 'f:\\ | After more than a month
ISRO said efforts to establish i - ' in lunar orbit, it still had
communication with the lander | &Ver.100 kg of fuel.

and the rover were under wag. ‘ o

T Still had
was necorded as not = || over 100 kg

t:pemtional _ ﬁ = of fuel

TSRO used the =P The propulsion |=| Tt passed its first |[= ISRO announced
propulsion module = module left the | Earth perigee. _ this on
to move it out of Moon’s sphere 4 December 2023. g

lunar orbit of influence.
(manoeuvre).

13 October 2023 10 November 2023 | | 22 November 2023 | | 4 December 2023

—— - ——— — —
- !

- - -

Manoeuvre to : Left the Moon’s First Earth perigee ISRO announced
leave lunar orbit [EEN sphere of influence on 22 November 2023 i the update '

[Purpose of the exercise | | (SHAPE kept observmg the Earth]

The exercise tried out ' The SHAPE payload on the propulsion
operating methods for || module continued to observe the Earth |

a future sample return durmg its i Journeg back
mission. -

Practise operatmg
methods for a |
future sample

return mlssmn J

Observe the Ea l
| SHAPE I during the retumn journey
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[ Three missions: compare spacecraft, launcher and result|
el Chandrayaan-1 W[ Chandrayaan-2 )'( Cl;andrayaan-3 )

("Launch date | 22 October 2008 || Launch date | 22 July 2019 Launch date ‘ 14 July 2023 ‘

' 1 = : GSLV Mk III-M1 . 5
|\ ﬁd vehicle | PSLV-Ci1 ._and vehicle (VM3 family L ind vehicle J _ITVMS M4

GSLV Mk II-M1 I
- | PSLV-C11 (LVM3 family)

é/ ; |0rbiter
ol

LVM3-M4 |

Propulsion
Module

| Orbiter
il /

Impact Probe

(-Parts _‘| Ong;rbiting spacecraft, \| [;arl:s L Orbiter, .‘;fikr;lm lander, ( ;lrt; . Vikram laﬁder, Pragyan rover, .

| mtl:: ll‘::;iﬂcste Pr?‘ll,z |i Praggan rover. Pmpulsion Module. |

( - 11 (five Indian, ) Eight on the orbiter, ([ Four on the lander,
reLpumen: six foreign) [l 5 four on the lander, Instruments two on the rover,

two on the rover. _ one on the Propulsion Module.

Vikram lander

(landed hard)

*Moon Impact Probe |

hits the Moon S
(7 ey Water molecules and [ Mai Orbiter still studying | [ Mg | Soft landing near the south pole.\'
HanE hydroxyl seen by NASA's M3. il L2 the Moon; lander% | o = on 23 August 2023;
e /N & | hard landing. L sulphur confirmed on the surface.
Point named Jawahar Sthal Point named  Tiranga Point Point named Statio Shiv Shakti
(probe’s impact site). (lander’s crash site). (landing site).
| Chandrayaan-1 ) ( Chandrayaan-2 Cl;andrjgaan-g —
| found water molecules # built on the experience; achieved a successful soft |
! andhydroxyl. ‘ orbiter continues to study. landing near the south pole. |
(R it O & S £ _
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[ Sample return and polar exploration are planned |
(W};at .COI'I'IGS— n_e_xt_ - J—NI ,ifChané‘qgfldp-‘l _(Sample r‘eturn);,'iTimeline ‘f;:-r Ch_di;drc_lgiaan;;l;i\l

- A d: 18 September 2024 |
India is planning the next phase of ¥ {lf,ﬁgzvecabinet)_ep S

lunar exploration. Chandrayaan-4 | e Outlay: Rs 2,104.06 crore.

PE ;a.ckgrounder
(June 2026):

- will focus on bringing samples ® Objective: Develop and demonstrate | | planned year 2027.
back from the Moon. Chandrayaan-5 te'l:lt"gl"sg'es ati lﬂ";‘ on ttheE M‘;ﬁ"» sl
(LUPEX) will explore the Moon’s i ailllyss the samules an Encth (15RO (April 2025): |

polar region with India and Japan | ¢ Launch vehicles: Cost covers two @dicates 2027-28.
working together. These are | launch vehicle missions of LVM3. R TG

planned missions, not completed ® Responsibility: ISRO for spacecraft Na;. firm date. !
launches. and the launch, with industry and Mission is planned. | |4/ \
( 4 &

academia taking part.
| o Target completion: within 36 months
‘ of the approval (PMO release, v

)| 18 September 2024). e & sl

;
{ A
&4

K[Chﬂiggaan-_ll: sample return concept ) s

2. Colle

1. Land on the Moon | -
using Chandrayaan-4 |~ _
technologies. -

1"-:‘ (5. Analyse the
lunar samples. | = the Moon. - to E%rth. "1 samples on Earth. |
; = L] —— * - - - _‘- — —_—
{ == 3 S — =
[ChandragaamS / LUPEX (Lunar Polar Exploratuon)) Timeline for Chandrayaan-5 / LUPEX|
I @ Name: Chandrayaan-5 / LUPEX = — =)
X |‘_' = - g, ene— (Lunar Polar Exploration) mission. PIB backgroLfnc[er ,
e @ e T RN e TS e Partners: India (ISRO) and ngg;-zzgzs)‘
: P Japan (JAXA). :
mi o Configuration: Indian lander | (" JAXA mission page )
e with a Japanese rover. (checked 30 October 2026): | 1.
S e Objective: Explore the Moon's | launch no earlier i
olar region and search for _than 2028. J I

e r ;
~“as | Japanese rover

S [:.mar water and ice.
~ @ Launch vehicle: To be launched Ehis is a planned mission, | @l
(from JAXA) l

.. on Japan's H3 rocket. "°_t_“ completed launch. |/ 7 1 ¥

[_Wider vision for India’s space pLogrammej

L Chandr;gaan—li TCE"EDOEE_IQ;Q;’ (¥ Bharatiya | [ Indian ]
(sample return) [l exlartton) LAntarlksl;\ Station | landing on ’ihe Moon
' >

@ L]
Planned year No earlier than Target year Target year
2027 2028 2035 2040
(PIB June 2026) (JAXA, checked 30 October 2026) (Cabinet note) (Cabinet note)
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[ Near the south pole is not at the pole |

(Why the south pole?]

| 3 I Crater near
‘o PIB says LUPEX will explore water BV the south pole

and other volatile materials in the
permanently shadowed regions near

the lunar south pole, that is, places = \‘ _
where sunlight never falls. ‘ AN shifi::ﬁe::glﬁon »

‘e NASA’s M3 had already found the | A (o sunlight) [ Cold sropsinay” 0
water signal stronger at higher e e | preserve water ice—

L latitl._tdes. 2 X e @ not liquid lakes.

e YR

the pole # at the p@'

@)  Chandrayaan-3 ] E
23 || lnded near the Chandragaan-3 @ 69°S (i)
2%“293 lunar south pole landed at about )

B oS Asost 2002 69° south latitude. +

@0  Government declared : J B 8 Near the pOle
26 23 August as The geographic . (but not at
2%“293 National Space Day , \ 1 lun%r south pole is the pole)

L_J,_J on 26 August 2023. = 90° south. 4

First National Space Day ? Bl pol Ginaki G i
; Chandrayaan-3 olar exploration @ 9(° § ‘zéograpiic
2042:4 was observed in 2024. landed :gar the investigates cold traps | s?;gl E&;le
Al ISRO describes the south pole on and volatile materials. 1
m celebration of 2025, |3 23 August 2023-_/, Latitud th
held in New Delhi, as S L atitude (south)
the second National Space Day. _
ﬁhree common exam traps | )
o “India’s first landing on the Moon W@ Mixing up names. ! @ Treating planned as done, |
came with Chandrayaan-1." | © GSLV Mk II-M1 (Chandrayaan-2) or an announcement as the first |
— ' and LVM3-M4 (Chandragaan-3) observance. -

are the same family of rocket,
since LVM3 was earlier called

" Chandrayaan-4
e L PIB June 2026 plan:

GSLV Mk II. : 2027 — not a firm date.
o Not yet launched.
= GSLV Mk Il LVM3
E (earlier name) = (same family) S::?‘i:ﬂsgﬂoi"'st h{l:il::;aaEnX);
- } ISston wi .
o Chandrayaan-1 was an orbiting Crandaysan-2 2} Chandragaan-3 - il:ng;tg launch no earlier
mission, not a landing. PR el NANZULO.
o I ic relhembated for the @vidaRce GSLV Mk Il is a different launcher. o T
| of wa!:er‘. ; 3 Chandrayaan-2 and Chandrayaan-3 declared in 2023 and
e The first Indian soft landing was both had a lander named Vikram first observed in 2024.
Chandragaan-3’s, near the south pole, and a rover named Pragyan,
on 23 August 2023 so always ask "which mission?". Chandrayaan-3 - Chandrayaan-3
; R 5 launched on landed on
o Credit the water finding correctly: Vikram-S and Vikram-I are | 14 July 2023 23 August 2023
| the spacecraft was ISRO’s, but the different things again: . X O
instrument that saw the water was NASA's. Skyroot's private rockets. _ T
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|

Decode letters into

positions

E. WHAT A LETTER SERIES QUESTION ASKS

) (2. THE POSITION TABLE AND THE REVERSE TABLE |

| o A letter series is a list of terms written in a fixed
order by one rule. A term may be one letter (C, F,1,L)
or a group of letters (ACE, GIK, MOQ). The rule is
not stated; you find it from the terms that are given.

* Three kinds of question are covered hera

(Find the next term || Find the missing term |

Flll in the blanks
The gap is The gap is A string nf lette:rs ,
attheend. | inside the series. |With gaps, in which
| a block of letters
repeats.
?
CRE] 315 C.E. 7. L A g

| ® Position questlons ask for the letter at a given place:
counted from either end of the alphabet, counted from
| agiven letter, or counted from either end of a given word.

[ Letter FromA | From Z || Letter | From A | From Z |
A 1 | 26 || N | 14 1300
. B 2 25 |0 15 12
c 3 24 BRNE 16 1
B 4 23 [lFal 17 10
EENE 5 | 22 |[(WEREM 18 | 9 |
R 6 21 [[SESH 19 8
G 7 200 ||DENTONE 20 | 7 |
R 8 _ 19 |[EmUNS| 21 6 |
L 47 18 VRS 22 e
e 10 | 17 |(Eewas 23 | 4 |
G 11 [ 15 [Nl 24 [ 3 |
L 12 15 Y 25 00| 2
MR 12 | 72 5 | 1
e In every row the two numbers add up to 27.
e In every row the second letter is 13 places after the first.

o AtoMare 1to13; Nto Z are 14 to 26.

I L The opposite of a letter in one half is alwags in the other half. |

. 8 = 7 S5 ___/

(3. THE EJOTY PATTERN

|(4. OPPOSITE LETTERS ADD UPT0 27 |( 5. TWO HALVES OF THE ALPHABET

| E,J,0,T,Y are five letters 5 places apart.

(EJ T o) T Y]

(5 )[10]15 [20 [ 25] oOpposite of H:

+5 +5 +5 +& which is S.
Opposite of Q:

Count from the nearest of these five. Q = 17, so oppos
which is J.

R is two places before T.

H = 8, so opposite = 27 - 8 = 19,

The opposite of a letter is the letter at First half- A to M
27 minus its position. | Positions 1 to 13
| Opposite position = 27 - position ABCDEFGHIJKLM
1EWrlag) o

S5E68 78

9 10 1112 13

Second half: N to Z
Positions 14 to 26
NOPQRSTUVWXYZ
14 15 16 17 18 19 20 21 22 23 24 25 26

ite = 27 - 17 = 10,

T=20,50R =20-2=18.

H-S I-R J-Q

Opposite pairs
A-Z B-Y C-X D-

[ The opposite of a letter in one half is always
W E-V F-U G-T [ in the other half.
K-P L-0 M-N M M and N are the two neighbours in the rmddle

—

[ 6. WORKED EXAMPLES ON LETTER SERIES

o Find the next term (one letter)

The letters increase by 3 positions each time.

C@-[Ij@@

+3 +3 +3
15 corresponds to 0.  Next term = 0. |

0 Find the next term (group of letters) |

Each term consists of threa letters increasing by 2 positions.

[ace J( ek ) moa J( 7 ]
R EEE |'11_ Bl [v]|[y[a]s]
+6 ¥6 +6

Next term = SUW.
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e Find the missing term (one letter)
The letters decrease by 2 positions each time.

TQT[ OR (Fvl 2N (B0
| Bh15 58 BN RN
\_/ W P |
11 corresponds to K Mrssmg term = K‘ |
o Going round the alphabet )
Add or subtract and wrap with 26.
[ Forward4fromX: | | [ Back 4 from C:
X = 24 C=3
24 + 4 = 28 3= 4=x]
28 -26=12 -1+26=25
| which is B. which is Y.

Wrap with 26; find appasnte posntmns with 27 - p.
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‘ From the end or to the side? ]

El_J‘—‘
1O
[
(o
B
)

Br—T|

||
r<7|

(ATE[€[o]E [F[GIW T[T K] L M]W Wix [y 2]
B2 34 85 06 10110 12 13 15 16 17 18 19 21 22 23 24 25 26
Left end | < To the left To the right > |Right end
_isA (towards A) (towards Z) sZ

() USEFUL FORMULAS WITH THE ALPHABET (A T0 2) ]
[ What is asked ) Formula | Worked example 3

18th from the left:
of the alphabet | position 18 is R. |

The kth letter from the right | i ” 18th from the right:
of the alphabet The letter at position 27 - k. 27-18 =9, position 9 is [.

The kth letter to the right of 4th to the ;ight of K (11):
a letter at position p 11 +4 =15, position15is Q.

The kth letter to the left of " s 4th to the left of K (11):
a letter at position p e Cere & pulhin ¢t 11-4=17, position7is @G.

The kth letter from the right I 2 " In PLANET (6 letters), 2nd from
in a word of n letters .(r;l:o:t:ﬁ: ?:ft;;ﬂﬁtlo" fapls | ttz {ei%:lt: peos-:ti%m— 5;‘1 is: 5Eth gt

. The letter at position p + k.

(€) WORKED EXAMPLES ] J(E) POSITION IN A WORD |
18th letter from the left \0 18 letter from the right | [ 2nd letter from the right |
The 18th letter from the left is Use position 27 - k. in PLANET
the letter at position 18. ‘ %Z = [eﬁ? = 9t tin 9 s | The word PLANET has 6 letters.
elerenaL posi oAt 1. Use position n + 1 — k.
(Pfa] R =T | 6 H[1]7[K] 24 X k]
16 17 19 20 - 1SN B 6+1-2=5.
So, the 18th letter frnm the left is R. | TONN SR ) BT 0 11 || The 2nd letter from the right is

e L o 0 = = ST : the 5th from the left.
04 tter to the right o 04lettertothe of K (PMJA‘NJEJL]'

| Kis at position 11. Use p + k. K is at position 11. Use p - k.
11 +4=15. H-4=7 ‘
The letter at position 15is Q. The letter at position 7 is (3. )

| l i | [ 0 ‘ : [e_er_(f E{ s G So, the 2nd letter from the right
minfolrla) [ [E]F[G[H[1] | |pianerssE.

3038 0 15 16 iy | St 61 7 TR L A8 g
IMPORTANT POINTS | )@ AoiNGTOn+1
F A o 1t 2nd  3rd  4th A letter’ ition from the left

@ Count seps, o leters Fopd = B )
The letter you start from is not counted. (K [ TM "N | OJ always add up to n + 1.
The 1st letter to the right of K is L. S N S o [ If a letter is 4th from the left |
12518 8 145 15 I and 9th from the right, then
— — = — 3 the string has ‘
€) Work inside out. (First: 9t from theright »27-9=18 .| | 4+9-1=12 letters.
Find the 5th letter to the left of the 9th | Then: 5t to the left » 18-5=13 (M). | -
letter from the right. i : (@ REPEATING PATTERNS ] )
I L % theﬂulred litter i J The string abee is repeated four times.
\ T
€ Use 27 for the alphabet, n + 1 for a word. ' [afb[c[clabc]c[alb]c]c ab]c]c]
The number 27 belongs to the alphabet only, because it has 26 letters. | , 2 '3 S A .11. pbusE
For a word or string of n letters, use n + 1. Positon1 — a  Position 10 — b
= el St Sl - )| | Position5 = a Position 15 — ¢
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f Recognise the pat'lzern then check every term l

(1. THE LETTER Posmonﬂ R
FA_{@Z_D HEDDRE 0 Plal
NHENEOE ]_th‘h_”_ﬂz fﬂ 6]17]18

The position of a letter is its place in the alphabet. The opposite letter has position
27 minus the position.

J

BRSO WF

‘ AeZ BeY, CelX,..
A+Z=27,B+Y=27,... |

. KINDS OF LETTER SERIES (with worked examples) |

o Equal steps forward 9 Equal steps backward (@) Increasing steps
Every step is the same number  Every step is the same number The step grows by the

_ W IR0
@) Alternate series

Two series are written by

of places towards Z. of places towards A. same amount each time. turns: one on the odd places,

5 5 5 the other on the even places.
CFRLLR 8[| ZWT2 63 AT N M, C, WELD
#3 33 #£3 43 =3 =3 =3 42 43 4 45 T e (e

P Y Y Vg /”\f\% Ve Y Yl | 0dd places: | Even places:
Fe) sl Il Tl (Fa ] Ffwl T lolll &) [E]l A CE M N,?
JHMLUM | EM O E])| REEUL]) GRS || ah

3 6 9 a2 15 15 - —— L

796 2B 20 & || 1 3 &

Each step is =3, so the next
letter is Q (17).

Each step is +3, so the next letter
is 0 (15).

Letter groups
Each group is made by one rule;
the groups change from one to
the next by another rule.

The first letter moves forward,
the second moves backward.

AZ, BY, CX, ? ‘

ABC, BCD, CDE
[aBc | Bcp | cE m-ﬂ [a]z] 8[Y][c[x]|[D]W]
T 23 2 3% 345 45 6 120 2 25 3 2% 4 23

* Inside each group: consecutive
letters (+1, +1).

* From group to group: first letter
moves +1. So the next group is DEF.

o First letters: A, B, C, D, (each +1).

o Second letters: Z, Y, X, W (each -1).
Each pair adds up to 27.
So the next pair is DW.

@_ Repeating pattern with blanks
A block of letters repeats; you fill the gaps so that the block repeats exactly.

a_¢ca_cab _ab (block abc)

[ ] =] [ ] =3

alblefalnlelelblelalbic

6 12

The completed 12-letter string is
abe I_al:cIaba:]aIm'
= L = — T

The steps are +2, +3, +4, +5.
So the next letter is O (15).

Here the block s abe (length 3).

The next even-place letter
after N is 0.

@ Pairs moving in opposite directions o Skips by squares or primes
The positions are squares (1, 4, 9, 16, 25)

or primes (2, 3, 5,7, 11, 13).
A, D, I, P, ? (squares)

T (21 T el )

p|ir]le] (Y]

(aih] (i) |S

These are square positions. The differences
are 3, 5,7, 9 (odd numbers rising by 2).
So the next letter is Y (25).

Gomg round the alphabet

In a forward series, if the position
passes 26, subtract 26.

|X+l|=28,and28—26=2, |
so the letter is B.

| In a backward series, if the position |
falls below 1, add 26.
C-4=-1 and -1+ 26 =25, |

Check the entire repeated block. | so the letter is Y.
(3. THE METHOD IN FOUR STEPS | )
e Write the positions. 9 Find the differences. State the rule and e Apply the rule
Put the position under Subtract each position from check every term. and go round where needed.
every letter. For letter hthe next. If the clhfieregce; The rule must fit every Then check the answer against
show no pattern, look at the ] the rule once more, and check
groupsofwzi:ctﬁ ;{.‘Euio s odd places and the even places g-:::: ﬁ:r:rnfhtr::lg e ‘;1> the letters near A and Z.
separatel.g test the sum of 27, i
= = = and test squares and primes. = ; a C il L [_]
¢ LE I L Rule: each step is +3. JLFJU J J
b ; 3 ([T 3691215
N AN A | (all +3). +3 43 43 43
#3 +3 <43 Next letter is O (15). Check: 12 +3 = 15,
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{ Equal steps and increasing steps }

(1. EQUAL STEPS, WITH GOING ROUND |_ J

In some analogies, each term is obtained Alphabet. positions (reminder) \
A BICEDEESFE G HEIREIR K LS M
182 03

I

by moving the same number of steps

forward in the alphabet. After Z, we go |L— 245 6785 00l .
|

round and continue from A.

 WORKED EXAMPLE 1:] P, T, X, 7, F o )

. The letters P, T, X, ?, F are in a sequence with the same step each time.
The positions of the given letters are:

|= 2 e 2 de e = e’

Each step is +4. | Thus the comp[eted. sequence
From X (24), the next position is 24 + 4 = 28. with positions is:

Since there are 26 letters, we go round: 28 - 26 = 2. )
Position 2 corresponds to the lgtter B. ﬁﬂfﬂﬁ(ﬁ]ﬁ ]
Check the next step: 2 +4 = 6, which is F. So the missing term is B. @ ng] LZi] LZJ w

(2. INCREASING STEPS | )

In some analogies, the amount added increases by 1 at each step.
The differences form an increasing sequence: +1, +2, +3, +4, ...

 WORKED EXAMPLE 2:] A, B, D, G, K, ? )

The letters A, B, D, G, K, ? are in a sequence with i mcreasmg steps
The positions of the given letters are:

e s g = ade s e s

The differences between consecutive terms are: | Thus the completed sequence |

+1 (1t0 2), +2 (2to 4), +3 (4 to 7), +4 (7 to 11). with positions is:

So the next step is +5. M

11 + 5 = 16, and position 16 corresponds to the letter P. l ﬁﬂ@ KW‘P

Hence the missing term is P. ‘ 1 H ” 4 H 7 ]LIJLI@
&REPEATING PATTER_N ABCC A ABCC ABCC ABCC ]

The block A B C C is repeated again and again. | Requlred positions:

Each block has 4 letters. The positions are: Position 1 = A

) Position 5 = A
A I B [ ¢ [q i} Position 10 =» B
9 l10 )| 11| 12 11 12 Position 159 C

Tc AlB]c]c
QZ s[4s]el7]8]
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( Split alternating and grouped series _?

Ll. ALPHABET NUMERICAL VALUES ]
Write the position of each \ The reverse value can be ]
letter in the English alphabet. \ found using 27 - (position). |
AlBICID[E[F[G[H]T]T KL m] |1etter] Postton G ectan

123456789 [10[11(12]13] | A 1 26 (2)
(8 2 [ 25(v)
NOPQRSTUVWXYZ'?? 3 24 (X)
14 (15 (16 |17 |18 |19 |20 | 21 (22|23 |24 | 25| 26 ‘ = < =
L Z [ % 1(A) ||
LZ. ALTERNATE SERIES (SPLIT INTO TWO SERIES) ]
.Examplel BZDXFV? |
~ Sth 6th Tth
F
2 26 4 24 ) 22 ?
{()){()WL(J‘()W‘()—W{() ()J
' 0dd positions (1st, 3rd, 5th, ...) Even positions (2nd, 4th, 6th
B "\:2 D | +2 T F J L —2 L J
L) "’LM) J _ (6) (26) ‘ (22)
‘ The letters in odd places increase by 2 each step. The letters in even places decrease by 2 each step.

(The Tth term is at an odd position, so it continues the odd-position rule. v —
| 6 + 2 = 8, which corresponds to the letter H. [712[1 term = H ‘J

[ 3. LETTER GROUPS (GROUPED SERIES) )
Example 2]  ACE, GIK, M0Q, ? |
Step 1: Find the pattern inside each group. || Step 2: Find how the groups change.

In each group the letters are 2 places apart. | Look at the first letter of each group:
Sste) Glstnl mistn) [8]5(8)5(8)5[&)
a{' -5" ‘;«{"‘&;{ +fa)\1"2) The first letter increases by 6 each time.

|| So the next group starts with S (19).

Step 3: Write the next group.
Starting with S (19) the next two letters are 2 places apart:

@ L(ZﬂJ LU Next group = SUW
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[ Opposite pairs and backward squares ]

(LETTER POSITIONS AND OPPOSITES | FkT |
The letters A to Z are numbered Opposite letters are 59"“""9“"5“'
from 1 to 26. about the middle of the alphabet.

Thelr positions add to 27.

A[BICIDIE|F|GIH|I|J|KIL M| Iy (etter is at poSItlonn

1123/ 4|5)6]7/8|%|10)|12|12(13 its opposite is at position 27 —n.

A()e>Z(26) 1+26=27
N|[O|IP|Q|R[S|T|V|VIW[X|Y|Z B (2) Y (25) 2+25-27

14 (15|16 (17 (1819|2021 |22 |23 |24 25|26 C(3) e X(24) 3+24=27
D(4 HW(23) 4+23= 27

( DRILL 5: Pairs moving in opposite directions ) )
BY, DW, FU, ?

Each pair consists of two letters. The first letters move forward by 2 positions
(2, 4, 6, ...) and the second letters move backward by 2 positions (25, 23, 21, ...).

Step 1: Write the positions | Step 2: Find the next palr [
g, 1st letter 2 letter | | First letters : +2 Second letters - ~2
U1 Letter | Position | Letter | Position 6+ \r?; = 8 21- 2& 19
BY B 2 Y 25 Position 8 is H. Position 19 is S.
pw % ¢ W 23 { So the next pairis H | S 7
FU F 6 v 21 Step 3: Check the opposnte property

8 + 19 =27, so Hand S are opposite letters,
Jjust iike every other pair.

( DRILL 6: Squares, backward | )
Y, P I, D, ?

The letters correspond to perfect squares taken in reverse order.

Step 1: Write the positions and squares | [ step Z_Fmd__ the n_ext_term -
Lepergll| Y P - D The next square is 12 = 1.
Position | 25 16 9 4 e :

uare 52 42 32 92 Position 1 is A,

Step 3: Check using differences | @

Differences between positions: —

25-16=9, 16-9=7 9-4-= :

The differences are -9, -7, -5, so the nex leFerme is - 3. So the next letter is | A

Hence 4 - 3 = 1, whlch is the position of A.
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[ Repeati_n_g blocks and word positions ’

| WORKED EXAMPLE 1 :

[ Fill the blanks in the following repeating pattern.

Repeating pattern with blanks

|| The string is formed by
repeating the same block
. of letters. Find the missing |
| letters by identifying the
block and using the positions

J L of the blanks.

) BZED Locate the blanks
The blanks are at the 1st, 5th, 10th

and 15th places. In the repeated block
these positions contain:

_BES

step 1 I

bcca_

ccab _

C

J
S—

Find the repeatin?block

* The string has 16 places. Try the block
abce, which is 4 letters long.

= {
|

l iR T g il &) B —
b C C a b C C a b j a b C (ﬂ Posntlon Which block *__I:etter_‘

. ¥ \. Ist place of abcc a
[ 5 1st place of aec | a 1
1-4 5 8 9 12 13 - 16 | 0 | 2_nd L 1 B |
L 15 | 3rd placgf abcc { e |
ir tep 3 __Wi'te@e_comwed s_tring P _j ' _C_hgck _]— B . —j

Filling the blanks with a, a, b and c gives
labccabccabeccabec)

123456 7 8 91011121314 1516

This is the block abcc repeated four times.

The completed string is

‘abcc abcc abce abec |, exactly

the same block repeated four times.
Each of the other possible fills would
break the repeating block at least once,
so the only completion is the one above.

| WORKED EXAMPLE 2 : Position in a word and in the alphabet

)

@ | In the word EXAMINATION, which letter is the 4th from the right?

Step 1 Write the letters wiaposit?ons_ from the left.

P2 s
\EBD\

a5 7sr_9

—

[ Step 2 " Convert to a left positi;n.

EXAMINATION has 11 letters.
The 4th from the right is the

(11+1 4) = 8th from the left.
The 8th letter is 1.

Answer: T

' (u) | ‘Which letter of the alphabet is the Fth to the rlgh
" Write the alphabet with positions.

1

Letter | ABI_CLD_LE_I_FI_G 1[I [K[L[m,
9 10 11].213|

LPoS|t|on|123 |j?|8_|__ J
|
Letter N‘O P QL Ls Tl VLWLX y

iz}
L_POSItIon 14 15 16 17 18 19 20 21 22 23 24 25 26‘

t of the 15th letter from the left?

—

Step 2 | Find the requlred _pOSItIOH.

The 15th letter from the left is O.
Moving 7 letters to the right gives
position 15 + 7 = 22.

The 22nd letter is V.
" Reverse position rule
The position from the right is 27 minus

the position from the left. For example,
1st from right = 26th from left,

' Answer: VvV

Right position
= 27 - Left position

2nd from right = 25th from left, and so on.
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Three traps that shift the answer

(LETTER POSITIONS RECAP | "Reverse position |

" £ B is 2nd from the left and 25th from |
ABCDEFGHTIJKLM Bt S

iR LR B LR Its opposite letter is Y, at position .

NOPDODESTUYWXY Z 25 from the LEFT.
14 15 16 17 18 19 20 A 22 23 24 25 26 ’

Q

| e p— |
( COMMON SLIPS IN SHORT |
Slip | What goes wrong Correct way _]
26 minus instead The opposite of B is wrongly Opposite position = 27 - 2 = 25, |
of 27 minus taken as X at 24. 50 opposite letter is Y.
Subtracting 27 : 97 = After Z comes A, then B. 4
whén gbir round Z +2 is taken as 28 - 27 = 1 (A). S0 28 — 26 = 2. which is B. |
[ “From the right” mixed | The 3rd from the right is Use 27 - 3 = 24.
with “to the right” taken as 3 (C). So the 3rd from the right is 24 (X).
In a word of 8 letters, 3rd from the | For a word of 8 letters use 8 +1-3 =6. ‘
3 Gyl i wor right is taken as 27 - 3. So it is the 6th from the left.
A blank-filling series | The blanks are filled so that a short | Find the block length first,
Lcut into wrong blocks | block repeats only in part. | then check the whole string.
(THREE COMMON EXAM TRAPS | ]

Counting the gt_gr_ting_le_tter:, H is at position 8.
“The 5th letter to the right of H”  Move 5 places: I, J, K, L, M.
Start from H and move five places 8 +5 =13

to the right. Do not count H itself. Position 13 is M. |
9 Reading two series as one | (Taketheterms bytuns. | |
== | 0dd places: | [Even places: So the next term

D.E .. W, UL, ... in the ori inal I

In D,W, F, U, H, S.? 4 = 6 = 8 23 - 21 - 19 seriesing. |

the differences jump about. ‘ P By, e
Next is 10, which is J. | Next would be 17 (Q)

2
o ————

\

0 FIXlﬂg the rule from the first 'rute 1. +1,+2, 50 43 next. Rule 2: positions double. Both ruls fit the first

three terms. Only a
Lfew termj A B D G A B D H |[turthiam deCﬁes,
1 2 4 ¥ 12 4 8  otesttheruleon
A, B, D, ? fits two rules. NANANA AANAN | every torm that s
+1 +2 +3 X2 X2 X2 | qiven before you choose
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|

The mean balances the deviations

J

( 1. WHAT WE ALREADY HAVE

>

Mean of a set of values

| Average speed |

e

sum of all the values

Mean =
number of values
Sum = mean x number
of values. |

total distance |
total time

It is not the simple average ‘
of the speeds.

Average speed =

( 2. THE SUM OF THE DEVIATIONS IS ZERO

The deviation of a value from a number a
is value — a. The sum of the deviations of
all the values from their mean is zero.

Example: 23, 27, 31, 35, 44
Sum = 23+27+31+35+ 44 = 160
Mean = 160 +5 = 32

Deviations shown on a number line

Value 23 27 3 35 44 12

+

Py 23=32 | 271=32 | 31=32 || 35=32 | 44 =32 ¥ =& 3 |
Deviation from 32 = | a0z at =3 =12 f s =1 4 |
Sum of deviations -9-5-1+3+12=0 23 21 A B 44

( 3. EFFECTS OF CHANGING EVERY VALUE

Adding k to every value

If each value is increased
by k, the mean also
increases by k.

Add 5 to 23, 27, 31, 35, 44:

23 2] 3 35 44
v ¥ v \ +
28 32 36 40 49

New sum = 28+32+36+40+49 =185
New mean = 185+5 =37 = 32+5

Multiplying every value by k
If each value is multiplied

by k, the mean also
becomes k times the mean.

Multiply by 3:

Subtracting or dividing
Subtracting k from every value
lowers the mean by k.
Dividing every value by k

(k not zero) divides the mean

23 9 3 35 44 by k. These are the same rules
v + ) V + used the other way round.
69 81 93 105 132

New sum = 69 + 81+ 93 +105 + 132

= 480

New mean = 480+5 = 96 = 3 x 32

Subtract 5: new mean = 32-5 = 27
Divide by 3: new mean =32+3 = 33—2

(4. SUMMARY TABLE

Change made to every value

Effect on the mean

Check with 23, 27, 31, 35, 44
(mean 32

Nothing; deviations from the
mean are taken

The deviations add up to 0

-9-5-1+3+12=0

k is added

The mean rises by k

"Add 5: new mean 37

~ Multiplied by k

The mean becomes k times

Multiply by 3: new mean 96

(5. THE DEVIATION METHOD |

The mean of the deviations from a number a
is (mean — a). Hence

‘ mean = a + (mean of the deviationi)J
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Example: 23, 27, 31, 35, 44
Take a = 30 (convenient number).

Works for any a

| Value | 23 | 27 | 31 | 35 [ 44 | | If we take a = 32 (the mean),
Deviation the deviations are -9,-5, -1
-7 -3 1 5 14 J A

‘ﬁ"’"‘_m = 3,12 and their mean is 0.

Mean of devi&titl_ns E (-7 —_—3 + 1_-+. 5 +_14-} +5

=10+5=2
Mean = 30+ 2 = 32

So mean = 32+0 = 32,

|
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[ Large numbers, small deviations j

| KEY IDEA : ASSUMED-MEAN (DEVIATION) METHOD | ]
e Choose a convenient number a, the assumed mean, near the middle Whg it helps?
of the data. A is usually taken as one of the class marks or a ' When the numbers are large
value close to the centre. and close to each other, the
e Find each deviation d = x — a for every value x. deviations are small, so
@ Add all the deviations. Then calculations become easier.
i SR BT | ' @ The mean obtained is exactly
Mean = a + sum of the deviations | the same as with the usual
number of values | EE
[ WORKED EXAMPLE : RAW DATA J
Find the mean of 2,486, 2,512, 2,495, 2,508 and 2,519 using the assumed-mean method.
Take a = 2,500. T e hl _
Value x Deviation d = x—2,500 E Calculation_] Steps to find the mean
2,486 2486 -2500 = -14 | -14 | O C*_:df’ﬁf“;:hzﬁo) (ear the
[ midadle of the data). |
2,512 2512-250= 12 | 12 /@) Find all deviations d = x - 2,500,
2,495 2495-2,500 = -5 | i 9 Add the deviations: Zd = 20.
2,508 2,508 - 2,500 = 8 I 8 , o ¥d
£ = . ' Mean = a + ==
2,519 2519-250= 19 | 19 — e
Sum of deviations Xd 20 = 2,500 4 %
o - e | 2,500 + 4

[ EXAMPLE : FREQUENCY DISTRIBUTION ]

Find the mean of the following data using the assumed-mean method. Take a = 50.

r\ﬂulue_ X I Freduency f : Deviation d =x-50 |  fd  Steps and calculation ‘

— : D 3%0;”::3' d then f f

[T — 1 ' i = x—50 and then fd Tor

45 5 = -5 each value. ‘

= 3 0 | @ Addtoget 5f=26and Zfd=15.
22 o 3 L OMean=a+Lﬁ-

A R T 40 3 ‘
S| e AR

g = = 50 +05769..

- [=505769... ~ 5058
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[ Frequency means count people — not rows J

[ KEY IDEA | L _ [[(WORKED EXAMPLE 1 Daily wages of 40 workers |
{ For a frequency table the formula is Daily wage | Workers | 4= x =760 [ fxd \
X (rupees) f
. Mean = a + Zﬁ 600 5 -100 =300
of 658 |09 ] 5 ~450
a is any chosen value (usually a g 2 - o
class mark). 750 8 50 400 |
f is the frequency (count of people). | 800 6 100 600
d = x —a (deviation from a). . Total 40 50
Z means “the sum of . 50
Zf is the total frequencg. Mean = 700 + — 40 =700+1.25 = 701.25 rupees.
((CHECK BY DIRECT METHOD | ]
Find the total of f x x and divide by the M _ total of fxx 28,050
total frequency 40. 3 €A = otal frequency 40
X (rupees) | f fxx ‘ = 701.25 rupes.
- : 2090\ e e 5
' oth methods give the same mean:
o0 : 263 | { 701.25 rupees. J
700 12 8,400 | ==
750 8 6,000 Ang number ian _ser&as a
800 6 4,800 ' Take a = 600 (first class mark) and get the same mean.
B T N Then d = x — 600.
= Tat_a[___ — 40 e L ok } Here Zfd = 4050 and Zf = 40.
Mean = 600 + 43¢ = 600 + 101.25 = 701.25 rupess
A value near the centre only keeps the deviations small.
( THREE COMMON MISTAKES (AND HOW TO AVOID THEM) | )
Forgetting to add a back 9 Dlwdmg by number of rows 9 Losmg a minus sign
I i m el W 50 -5 =10 If - 50 is written as +50,
Wrong: Mean SF 40 Pongs (using 5 rows). then Zfd becomes
= 1.25 (missing a). - 500 + 450 + 0 + 400 + 600
Correct: divide by total . = 950 (wrong).
Correct: Mean = 700 + % frequency o Keep the — sign.
= 701.25 rupees. Mean = 700 + 7 40 = 701.25. Correct Xfd = 50.
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( Step-deviation and grouped estimates

[1 Step dewatlon method in a line | (2. Worked example : Wages of workers
W Frequency

85

When all the deviations have a common factor h, ' | (4)'z #5114 =x=100 Jlu=d B0/ ST
take u=(x-a)+h 600 | 5 | -100 | -2 | -10 |
7 650 9 | =50 J =1 | =9 |
1Mean=a+h><():fu+}:m W |- . 0. 0 J 0|
| 750 g N we 4 ) e
Here, a is an assumed mean, h is the common factor, 800 6 100 2 12
u is the step-deviation, f is the frequency. | Total 40 ' 1
3 G T, dl ” Herea 700h50 if = 40 Eful_ iy
(3. Grouped data and dass mark )| =\ 00Tl o
When data are grouped into class intervals, to multiply
=700 + 1.25 = 701.25 bl
each class interval is represented by its ) SN Lo
class mark, the average of its upper and
lower limits. (4. Worked example : Marks of 30 students |
@marh (Lower limit + Upper limiE)+2J .-_ﬁ';}fd C'a_sxm—f'f Freq?"fu d=x-415 | ud+15| fd | fu|
For example, the class mark of 10-25 is w=asf Jas | 2 o 0 | 2 a0 (%
(10 +25)+2 = 17.5. 25-40| 325 | 3 | -15 | -1 |-45|-3
The frequency of each class is assumed to be ~ |40-35| 475 | 6 | 0 | 0 | 00
centred at its class mark. ] 3 I I B T
70-85| 775 | 6 | 30 | 2 |180[12
85-100 | 92.5 5 45 5 225 |15
_ Total 30 435 |29
(i) Direct method (i) Assumed mean method (iii) Step ~deviation method
Mean =Xfx + Xf Mean = a + (Zfd + If) Mean = a + h x (Zfu + Xf)
= 1860 + 30 = 47.5 + (435 + 30) = 47.5+15x (29+30)
= 62 =47.5+145 = 62 =475+145 =62
All three methods id_irect, assumed mean and step-deviation) give the same mean.
The grouped mean is an approximation because of the class-mark assumption.
Hhas, For the same 30 marks taken as raw data, the mean is 59.3.
[ 5. Summary of the three methods for grouped data )
Method Formula Key idea
Direct method Mean = fo +Xf Use class marks x and frequencies f directly.
WA T S T A AT " Take a convenient assumed mean a and
) 3 S Mean = o+ (2fd + If) deviations d = x - a.
Step-deviation method e e When all deviations have a common factor h,
P Mean a-!-hx(Efu g Zf) take u=(x-a)=+ h.
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{ Combine totals, not averages }
( KEY IDEA | ") (WHAT IT MEANS ]

" $ ® .. | ® Multiply each group’s mean |
Combined mean = "= M4 +n2 - :'mn" gtighe B i
Hy 3 g F oo tEat group to get the total.
It is the total of all the values + the total count, ® Add the totals and the counts.
so each group’s mean is weighted by its size. ® Divide to get the combined mean.
( WORKED EXAMPLE 1 : Two groups | )
(W T_N_umber of | I Total mark  Combined mean || Why 67 is wrong ]
r-Gm“P | st_udents (n) }LMEM mfk (n x mean) J 2480 + 4.320 The simple average
ol L Bl o of the two means is
[ U A A gy ' 100 62+72) +2 = 61,
B [ 60 1 72 60 x 72 = 4,320 6,800 but the groups are
: . ! = W of Fhfferent sizes, |
Total 100 - | 2,480 +4,320 = 6,800 | 50 it does not give
l ' . — 4 = 68 the correct combined
{ J| mean.
( WORKED EXAMPLE 2 : Three groups | )
’_Group [ Numbg; (n) T Mean Iﬁ# Total &@)_ ~ " Combined mean o
A4' T5000 (DRSO G50 = B0 | 3650
B B 60 ' ~ 25x60=1500 | T Tgo
b2 ! WIS 70 l 0x70=1400 | | = 60.83 (to2d.p.)
Total | 60 | - | 750+1500 + 1,400 = 3,650
( POSITION OF THE COMBINED MEAN | oy
® The combined mean always lies between | _Example : nearer to the bigger gmup_:
the smallest and the largest group mean. 40 studgzts Ehobihid e 60 Stud?ir.‘?ts |
e With two groups of different sizes and 8, A 68 o |
different means, it lies nearer to the mean (Sma“eigmup) ¢ (lblgger group)
of the bigger group. ) ———t——+—>

60 62 64 66 68 70 12 7

® It equals the simple average of the means - — \
The combined mean 68 lies between 62 and 72 and is J

only if the groups are of equal size.

( EQUAL SIZES : THEN SIMPLE AVERAGE WORKS | ( ANOTHER EXAMPLE : Arithmetic mean of runs |

Two groups of equal size, 30 each, with means 50 and 70. A batsman scores 34 runs in 5 innings and 48 runs in
30 x50 + 30 x 70 Zv::r;l:l?gs. Find the arithmetic mean of runs per inning

TN
When the groups are|  Combined mean = 3xM+7x48

Combined mean =

1,500 + 2,100 7 & 547
= 22 " 50 | equal in size, the
60 combined mean is _ 170 + 336
3,600 the simple average: || ' 61;2

=T=60 L(50+70)+2=60‘ =

60. T = 17 (2dp)
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[ New total divided by new count ]

(KEY RULE]
‘ = rd i ~ Whatever change is made
. . (add, remove, replace or correct),
New mean =5 New total o New count ﬂrst fnd the new total and the
L | new count, then dlwde |J
FOUR SITUATIONS | | |
‘ A value ‘ : ~ Example | 1. | Working | _ New mean
‘ is added The mean of 24 values || New total = 24 x 35 + 60
The count is 35. A value 60 = 840 + 60 = 900 36
increases by 1. ‘IL is added. I New mean = ‘3%0 +25 |
@ Avalue B ) || () New mean
| is removed The mean of 15 values == New total = 15x 42 - 70
The count is 42. The value 70 = 630 - 70 = 560 40
decreases by 1. is removed. New mean = 54%0 + 14
r vatue 1 = xample | Il IF_Wc_;r_ing Ew me; \,
e Aw _ Example | | Working | ([ New mean_
is replaced The mean of 10 values New total = 10 x 56 — 38 + 68
The count is 56. A value 38 = 560 — 38 + 68 59
does not change. is replaced by 68. = 590

New mean = 590 - 10 =

J\

S9 |

A misread value
is corrected

The count
does not change.

{ A value was wrongly
taken as 38. The correct
value is 68. ‘

+ right value.
The count stays the same. ‘

( T TTE |
] Correct total = Wrong total - wrong value L _New mean .!]

Found using
new total =
same count. __

 CHANGE IN MEAN |

" When a value is replaced or
corrected, the count does not
change. So the mean changes by

New mean = Old mean +

‘ (new value — old value) + count |

In the example above:
56 + (68 - 38) = 10
=56 + 30+ 10
=56+ 3 =59
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ADDED VALUE FROM MEANS | [ IMPORTANT POINTS | |

The value that was added can be
found in the same way.

[Added value = New total - Old totag

Example:

Mean of 24 values is 35.

New mean after adding a value

is 36. Find the added value.

Old total = 24 x35 = 840

New total = 25 x 36 = 900 |

count.

count.

change.

Added value = 900 - 840 = 60.

"o When a value is added, the count |
increases by 1. Divide by the new

o When a value is removed, the count
decreases by 1. Divide by the new

' @ When a value is replaced or
corrected, the count does not

o The rule never changes:
new mean = new tcta[ new coun’c
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[ Eﬂualla sEaced values: pair the ends }

[KEY IDEA: ARITHMETIC PROGRESSION

][ SUM AND MEAN OF AN A.P. |

An arithmetic progression (A.P.) is a list in which each term
is got by adding the same fixed number, the common and last term [, then
difference, to the one before it. The common difference may

be positive, negative or zero.

( If an A.P. has n terms with first term a

' Sum=nx(a+l)+2 J

{ a ’w-i[aﬂi ’c»‘ a+2d]c->‘ a+3d ]:}

So the mean = sum + n

| Mean = (a+l)+2}

 WORKED EXAMPLES

]

i Sequence Mean Check (using sum) |
Consecutive numbers ; (38+44)+2=41
38 to 44 (7 numbers) The middle number, 41 Sum = 287, 287 +7 =41
Consecutive numbers The average of the two iy
21 to 26 (6 numbers) middle numbers, 23.5 (21 +26) +2=235

The progression
7,11, 15, ..., 47 (11 terms)

(first + last) = 2

=(7+47)+2=27 S

297, 297 = 10 =27

0 00e

The first n natural numbers y n=20:sum =210
W Lid B 210+ 20 = 10.5 = 21 + 2
The first n odd numbers PR . n=15:1t%029

1,3, ..., 2n=1) ek A Ll BT S

[ SUM OF SPECIAL SEQUENCES

]( GAUSS PAIRING 1 T0 100 |

(Sum of the first n natural numbers

(1-!-2+_3-_I-...;l-r1_=n(n+1)+2 J 2+93 =101

1+100 =101 )

3+98 =101

rSum of the first n odd numbers

)\

\

14345+, +(2n-1)=nxn=n| 50451 =101

There are 50 pairs,
each with sum 101.

} Total sum = 50x101
= 5050.

Mean = 5050 + 100

J =505= (1+100)+2.

[USE THE RULE ONLY WHEN EQUALLY SPACED

]

The numbers 2, 3, 10 are not equally spaced.

Using only the ends gives (2 + 10) + 2 = 6,

which is incorrect.
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{ Ages and runs: track the denominator '

| KEY IDEAS J

Ages | =

o After t years, every age rises by t.
So the mean age of the same people |
also rises by t.

o If a new member joins, use
new total of ages + new count. ‘

J

Runs | |
e The arlthmetic mean of runs per innings
is total runs + number of innings.

e This is not the standard cricket batting
average, which uses dismissals in the
denominator. Here we use innings.

[WORKED EXAMPLE 1: Ages |

Five years ago the mean age of a
family of 4 was 24 years. Since then
a child was born and is now 2 years old.

 Find the present mean age.
fcmu]

2

Orlgma[ 4 people:
present mean 29 years; total age 116 years

Total age = 116
“93 5

— b 4 "
| Total = 118 |
Present mean = 118 + 5 = 23.6 years. ‘

)
 Solution: |
€) Five years ago, mean = 24 for 4 people.

Total age five years ago = 4 x 24 = 96.
@) After 5 years, each of the same 4 people
is 5 years older, so their total age = 96 + 4x5
=96 + 20 = 116.

€) A new child has joined and is now 2 years old.
Present total age = 116 + 2 = 118.

0 Present number of people = 5.
Present mean age = 118 + 5 = 23 6 gears]

( WORKED EXAMPLE 2 : Runs

| A cricketer has an average of 42 runs per innings
after 11 innings. If he wants his average to be 45
after 12 innings, how many runs does he need to
score in the 12th innings?

W

L)

EED
' @) Total runs after 11 innings
= 11 x 42 = 462.

@ Reguired total runs after 12 innings

Inumgs l_ Total runs Average
| After 11 i innings = 11 x 42 = 462 42
After 12 mrungs1! 12 x 45 = 540 45
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= 12 x 45 = 540.

N 9 Runs needed in 12th innings
— - = 540 - 462 = 78.

P—E heeds to score 78 runs |
in the 12th innings. |
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[ Deviations in two worked settings }

[ 1. RAW DATA BY DEVIATIONS | )

| Find the mean of 63, 68,71,74 and 79 |(Step 2 : Apply the deviation formula.

using deviations. Take a = 70. Maan = 4 4 _gni

(Step 1: Find deviations from a = 70. J ; R :
5 - —————— — ere, a =70, =5, n=5

X d=x-70 ‘ 5

63 63-70 = -7 Mt S

68 68 - 70 = -2 =70+1=(71]

71 71-70 = 1 [Step 3 Check by direct method.

74 74 -70 = 4 Sum of the observations:

79 =70 = 9 63+ 68+ 71+ 74+ 79 = 355.

>d -7-2+1+4+9=5 Mean—%-@ |
(2. STEP-DEVIATION ON A FREQUENCY TABLE | |

Find the mean marks using step-deviation method from the following frequency
distribution. Take a = 35 and h = 5.

& "Step 1 : Apply the step-deviation formula.
x r u=% 535 fxu / s . 5f }
Mean = a + h &4

25 | 6 |(25-35)/5=-2| -12 N

Here, a=35 h=5 Zfu=6 N =50.
30 10 |(30-35)/5=-1 -10 6

Mean = 35+ 5x %

35 | 14 |(

35-35)/5=0 0
= 35+ 30 = 35406 = -J

40 12 |(40-35)/5=1 12

45 | 8 |(45-35)/5 =2 % [Stepz Check by the dlrect method. |
| Compute Sfx:

Total [N = = _¢ | 25%6+30x10 +35x14 + 40x12 + 45x8
patk) qu . = 150 + 300 + 490 + 480 + 360 = 1,780.

M g 1780
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[ GrouEs, removal and reElacement J

[E' THREE GROUPS J " When groups have different numbers,

Sections of 30, 25 and 45 students have use the total of each group.
means 58, 64 and 70. Find the combined The simple average of the means gives

mean of all 100 students. Also compare equal weight to each group and is wrong
with the simple average of the three means, | Uniess the group sizes are the same.
( Step 1] Find the total of each group _l (Step 2] Find the combined megnj_
.I Number of | | Combined mean = ) ekl L8
Group Budants Mean Total (number x mean) Total number
S | _ 6,490
1 30 58 | 30x58=1740 100

1T %

|

2 25 64 25 x 64 = 1,600 — —-

k. Tt BT o AT | (Step 3] Compare with simple average |
3 45 70 45 x 70 = 3,150 Simple average of the three means

= (58 + 64 +70) + 3
( Total 100 - 1,740 + 1,600 + 3,150 = 6,490 =192:3 = 64 |
= - This is 64, which is not the correct |
combined mean because the groups

| have different numbers of students. |

(@)] REMOVING A VALUE ] ]

The mean of 9 values is 50. One value, 82, is removed.
Find the new mean of the remaining 8 values.
(Step 1] Find the original total | [ Original 9 values (mean 50)
Total of 9 values = 9 x 50 = 450 [vl|v2|v3|v4‘v5|v,,|v?|v3H82]_

[ Step ZJ Subtract the removed value ] M Total = 450 ——— | Removing a
i = value reduces

New total = 450 - 82 = 368 ﬂ, Remove 82 448 oalond

New number of values = 8 Remaining 8 values (new mean 46) f,ﬂfuﬂl‘";ge{hﬁf
[Step 3] Find the new mean ] ‘ ] Vi [V [Va| Vg |Vs|Ve|Vy|Vg| |mean changes.

New mean = 368 + 8 =| 46 L  Total = 36§ ———/ J
(€)] REPLACING A VALUE ] ]

The mean weight of 12 players is 64 kg. A player of 58 kg
is replaced by one of 82 kg. Find the new mean weight.

The number of players stays the same. " Before replacement (mean 64 kg) ( Reflacing a

[ Step 1] Find the original total | (58T w, [w, [wy] -~ |wa] :ﬂeuioﬁ?réges
Total weight = 12 x 64 = 768 kg Total = 768 kg ——— the difference

[ Step 2 } Change in total due to replacement | ﬂ Replace 58 kg with 82 kg z:awii'; t:!';
The new pla?er is 24 kg heavier (82 - 58 = 24). (increase of 24 kg) values, but
So the total weight increases by 24 kg. After replacement (mean 66 kg) :#e, n[umber

: values

[ Step 3] Find the new mean | [82 I W, | Ws | Wy | \sz‘ stays the same.

New total = 768 + 24 = 792 kg e = P .
Total = 792 k
New mean = 792 + 12 = (66 kg - ’
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[ Sequences and a runs-per-innings mean

\

[]. A PROGRESSION ] € Number of terms It s an 0
& o ithmeti

Find the mean of e '_(7869 :]431 '14 s :%QF%S;En 5

13, 17, 2L, ..., 89, | =19+1=20 lst term 89
= S S . and common

=\ ) Mean of an arithmetic prog progression ression|_difference 4.
13 IDT_J[ZIJ soe | 35 [89 Mean = (first term + last term) = 2 I
\_} =(13+89)+2 }

B i pr _ =102 #2 =51,

€ Check using the sum
Sum of 20 terms = 20 x 51 = 1,020.
Mean = 1,020 + 20 = 51.

2. NATURAL AND ODD NUMBERS | ]
(a) Mean of the first 50 natural numbers @) Mean of the first 40 odd numbers '
The natural numbers are 1, 2, 3, ..., 50. The first 40 odd numbers are 1,3, 5, .

eee I Th b |l oeoe | f
123 e a8 49 50 | (1]3 5|79
Mean = (first term + last term) + 2 :E:C:f d:'l:’""d Mean = (first term + last term) + 2

= (1+50)+2 value 25.5, § E;%)t ;9)_743
5l ;9 =955 so0 the mean is & ¥ Tk
i & 25.5.

There are 40 numbers;, each with mean 40,
s0 their sum is 40 x 40 = 1,600.

(3. RUNS: A NEW ARITHMETIC MEAN |

A batter’s arithmetic mean of runs per innings € Total runs after 16 innings
after 15 innings is 38. She scores 86 in the 16th 15 % 38 + 86 = 570 + 86 = 656,

innings. Find the new average.

_I!rlings__ Tﬁl runs Mean (runs per innings) i ‘Q'
First 15 | 15x 38 = 570 38 @ New mean
16th 86 - ‘ 656 + 16 = 41.
[eiiod | 30 592 03P * The new arithmetic mean of runs per innings
New mean 656 + 16 41 | s 41,
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L Check weights, counts and the _assumed meﬂ

(KEY IDEAS) I

Weighted mean " Change in count | ‘
When groups have different After a value is added or

Assumed mean
The mean of the deviations

sizes, use the total method. removed, divide by the is only the gap from the
e S new count. assumed mean.

Mean = 2410 YNGR ( ! y of deviati ‘
| el flier { | new total |==p| new count ‘ Mean = a + (mean of deviations) ‘

(COMMON TRAPS AT A GLANCE |

 Trap | Wrong working - Right working
Averaging averages 40 students at 62, 60 at 72 : B s
i 9 5{- _9 e2+72)i2=61 | (2,480 + 4,320) + 100 = 68 |
Forgetting to change 15 values, mean 42, 70 removed : o T
the count 560 + 15 560 + 14 = 40
Not adding a back ~ Wages : 50 + 40 = 1.25 700 + 1.25 = 701.25
| Averaging speeds i (40+ 70+ 35) + 3 | Total distance + total time
(THREE COMMON EXAM TRAPS | )
o Averaging averages Example : 10 workers earn on average 300 rupees
a day and 30 others earn 500. Find the mean for all 40.
When two groups have different e T FE T — | Mean for all 40
means, the mean of the two roup | Number | Mean | Total amount _]

s T 3 18,000 + 40
together is the simple average First | 10 | 300 | 10x300=3,000 | | =450

of their means only if the groups = Second | 30 :_ 500 _L 30 x 500 = 15,000

are of equal size. Together; 40 — | 3,000+ 15,000 = 18,000 Not 400

@) Forgetting to change the count | Example (addition) Example (removal) :
’ The mean of 6 values is 20. 15 values have mean 42.
Af’ger a value is added or removed, A value 34 is added. A value 70 is removed.
divide the new total by the new count. New total = 6 x 20 + 34 Original total = 15 x 42 = 630
When a value is replaced or corrected, =120 + 34 = 154 | New total = 630 - 70 = 560
the count stays the same. New mean = 154 + 7 = 22 New mean = 560 + 14 = 40
(e Leaving thg dgviaﬁon method ha[f done Example : The deviations from a = 60 have mean —2.

The mean of the deviations is only Mean = a + (mean of deviations) So the mean is 58, |
the gag from the assumed mean. not -2 and not 62.
| Add a back to get the actual mean. = 60 + (-2) = 58
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(APCNF a community-managed farming system |

w | What is commumty-mamged natural farmmgﬂ

. Government of

ndhra Pradesh # atural farming replaces synthetic inputs
Andhra Pradesh _/\Nt L f g repla thetic input
¥ < | with local biological inputs, llvmg roots,

Dcpartmen’c of Agriculture sml cover and dwerse crops

i and Cooperatlon v L) , e s Ff“"* Luvmg foots _,.u ____;_M.

~ | & (b: oggm;‘::,:s and soil cover ﬁ: Dlverse Crops B

R thu Sadhikara Samstha — f biological |
(Rgss) ol B J formulations)

RySS is a not-for-profit organisation
fully owned by the State Government. |
Andhra Pradesh

Community-managed

Natural Farming (APCNF) b

( Women-led implementation

APCNF is women-led. Extension works
through women’s self-help groups (SHGs)

and their federations, and farmer-to-farmer
learning.

Women’s Farmer-to-

SGL{;;PII,GSIP — farmgr
- eqrmnghﬂ
B

Community networks for knowledge sharing

and wider adoption
( Key dates

£
@

Launch wording Government

on homepage mandate

>
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j {Off' clal webpage snapshot ]

(viewed 25 October 2026)

. T ——  —— ——— - —— —— ————

28  districts
662 mandals
8 168 Gram Panchayats

% 1,773,432 farmers

pEee 926,387

Website shapshot —not a dated census or a
claim that every farm has completed transition.

hectares

APCNF official programme
and Andhra Pradesh pages.
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[ Nine principles work as one farming sgstemq

-(o- Iivag crops ;nd roots o Diverse crops, with _q\}f ‘?Re_sidue SOk whin
| throughout the year ‘ trees where possible ‘ living plants are absent

P —

 Keep the soil covered with | Grow a mix of crops, including Keep crop residues, leaves
or mulches on the soil surface |
e when living plants are absent.

| livin plants and active roots |\ cereals, pulses, oilseeds,
r| in all seasons.

vegetables and trees where
possible.

4 L

P » = W e

£y . : . \ & ) I g . S 4 ; ¥ . L - = : :
_ \ A / s e J " \ by €85 = U 7 = .
Roots keep soil alive, f D B it : — Mulch reduces evapor: e,
N add organic matter 89 FI;EI:'SI- Y "Sej AR D) " j moderates temperature g
_and build soil structure. SERVANISRSIME © ‘c""“ﬂH and supports resilience. &\ and protects soil organisms. fL"]
/

% Pl"llrlt roots feed SIS e A8 N » S\ W ool ) X Microorganisms
o Sl lalND ) ) () | Fungi help i EEQYEDNIN Earthworms improve R F AT decompose residues f
S W NRRIERREAL nutrient cycling. A~ o soil structure. A Ol and release nutrients.

|' Minimum soil disturbance | Farmers’ own seeds, || 0 Integrate animals |
and reduced tillage preferably indigenous ‘ into the farm ;
| Disturb the soil as little as [\ Use and conserve farmers’ Integrate animals such as ;
possible and reduce tillage own seeds, preferably cattle, goats or poultry to °

recycle nutrients, provide
manure and support farm
biodiversity. =3

| to protect soil structure,

indigenous and locally adapted
organisms and roots. i

varieties. :

: . R Vet 3 T gl £ han
(, iolngichl stimulants || @) Kgronomic practices and 7\] | Avoid synthetic fertilisers
lo support soil biology | 0 botanical preparations o pesticides, herbicides !
' Use biological preparations manage pests | and weedicides

such as Jeevamrutham to

Use crop rotation, trap crops, Do not use synthetic fertilisers,
stimulate useful soil microbes.J|

iﬂtﬂfCFOPPi_ﬂg. bGHEﬁCif}l plants pesticides, herbicides or weedicides.
and botanical preparations

to manage pests.

Soil - function
o better soil structure

support o nutrient cycling

o water holding capacity |

* resilient agro-ecosystem. |
Pl )

Living roots
+ residues

- Food and habitat {

for soil organisms *i
= + diversity e
\

( Crop diversity guidance varies across APCNF pages; adapt to local conditions. APCNF: nine universal principles.

iaswithdrravi.com IAS with Dr Ravi App
@iaswithdrravi
Day 23 | Topic 230 | Teaching visual 2 | Page 83 of 88



https://play.google.com/store/apps/details?id=co.shield.opltc
https://iaswithdrravi.com/

I

IAS WITH

AIM. PREPARE. ACHIEVE

DR RAVI

APPSC GROUP 1 | 1,000 TOPICS IN 100 DAYS
DAY 23 | TOPIC 230 | 230.03

[ Know the input — and the job it performsj

Bee amrutham: seed treatment

before sowing.

(e

Cow dung + cow urine + lime + chemical-free
soil + water — coat / treat seeds; supports
microbial actlwtg and seedling estabhslnment

Coat f treat seeds \‘
wath the mixture. -

Seeds L

\-__ s ey

Treated seeds |

=)

F Ghano. eevamruthan: sold 7 |
blological input.

| Cow dung + cow urine + jaggery + pulse flour + |

field soil — ferment, dry and apply; enriches |
' soil biology.

Pulse ﬂour i

(eg gram ﬂour) i:ield sail

. Cow dung Cow urine Jaggery

s n

appﬂ;.ld Ghanajeevamrutham

granules )

" Mix and fémén? I
!\ for a few dags '

b

{3 Dravaj e.evamrutham liquid

mlcroblal stimulant.

Similar ingredients fermented in water —
apply to stimulate useful soil microbes.
APCNF describes fermentation over

24 - 48 hours.

Field soil

)

Pulse flour

Cow dung

| g e 4
Cow urine  Jaggery ’

Mix in water
and ferment
for 24 -48

hours

(APCNF).

and apply to soil’

or as a foliar !

spray to .
= stimulate useful
microbes. g3

4. Kaslm ams and botanical extracts:)
local plant preparations for pest management.

Use local plants such as neem, chilli and garlic.
Combine with good agronomic practices and traps.

ion _} Dllute and applg
! for pest management.

 Use along with:

These mputs have different jobs: |

Seed treatment |
(Beejamrutham)

'Q Coats seeds and supports
microbial activity and
seedhng establlshmmt. [

Soil biological stimulant

(Ghanajeevamrutham /

# Dravajeevamrutham)
L > *" Enriches and stimulates

soil biology.

F|| | Good agronomic Crov divers
kl"-- P":gﬁm stldgg%rﬂfw and coipamonltyplants
= 4
» Pest—managiment
7 preparation
¢ > (Kashayams and
botanical extracts)

Helps mnnge pests; use with

&

iaswithdrravi.com
@iaswithdrravi
Day 23 | Topic 230 | Teaching visual 3 | Page 84 of 88

These are progmmme-descnbed practices, not a universal dosage recipe;

use local technical guidance.

good agronomic practices and traps.

| Source: APCNF official
J natural farming inputs.
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Soil cover links dry sowing to

living roots)

me_-;n;s;on dr sowiné (PMbS) places seeds in drg- soil before the monsoon,)

| covers them with crop residues and establishes a diverse living cover when

moisture supports germination.

J

—

io_Prepare = 9 Sow several || o Cover with
pelleted seeds species in dry soil || crop-residue mulch

before the monsoon
Broadcast or place

Seeds are coated
- with clay or organic
materials to protect

_ pelleted seeds in dr ]
‘ them and aid || soil. Use a mix of g [ plant Bigeass
sowing. grasses, legumes

and other suitable

s ‘

2

Sy ot
B o T

Residue cover

(Whg mulch is irﬁporl:ant
| Mulching keeps soil covered,

moderates temperature, l
conserves moisture and feeds
soil organisms.

, ¥ 9y

| Types of mulch

Living mulch: growing plants

Planning cycle for PMDS "~ —— o Continues to cover |
the soil as it grows.

Spread crop residues |
" such as straw, leaves

B A T
Reduced disturbance |Gl Protects soil surface. R
preserves soil habitat. JEFESRENE e N

Establish diverse|
living cover when |
moisture supports‘
germination

| Seeds %errninate and

ooy the coun area | | ?row into a mix of plants
|

hat keep the soil
covered with living roots.
st

Living roots AR
feed soil biology.

1% : =
Residue mulch: crop remains

or organic cover

® Uses crop residues such
as straw, leaves or biomass.

@ Shields soil from direct sun
and wind.

@ Slowly decomposes and

L feeds soil organisms.

A

@ 53 ‘ e Adds fresh organic
Q@ @ ! ﬂ % % matter through roots
S:d e ] by e =) “TETIT Observe and leaves. .

: I : i Sowin i Cover | | moisture and | @ Supports diverse
chmcg J preparation J establishment | | soirirgani sms. J

" Source information

| APCNF describes pelleted seeds remaining viable for up to 6 months and systems allowing

! up to 3 harvests a year; these are practice descriptions, not quarantees for every farm.
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[NMNF: read approval, targets and continuation separatelyJ

@io;xl_M?s;i;n on | |'l‘;\ilr_iisirg ;f_Ag_ria_xH_:ure_ ) |aﬁng ;;p;ov;.—l: "
Natural Farming (NMNF) | and Farmers Welfare | 25 November 2024

Standalone Centrally Nodal ministry for ' Approval for the mission
Sponsored Scheme overall policy, funding, * with a defined -
' to promote natural guidelines, coordination ' programme outlay /{ CABINET |
and monitoring. and targets. Jf APPROVAL |

' farming across the country. |

Total
32,481 crore

: Centre
%1,584 crore

>

ﬁogmmme outlay (through 2025-26)

' Original outlay 32,481 crore through 2025-26 =
' Centre 31,584 crore + States 897 crore.

Wb o

r—A_pp?ci\mc:l mission targets — not achievements

S

30,000
10,00 about 2,000 | 18.75 lakh (o b/ |
trained | | resco?.ar:c':up'::?ons
8 )

= FN >t
1crore | 7.5 lakh 0,(
clusters farmers hectares Bio-input | model . farmers
lResource entres | demonstration farms

.!f I_rhplémer_utation flow (illustrative)

Bio-input ‘ ini
st g { Farmer training ]
a W

( Monitorin , certification

Ts atjscale | and braning 9

farms

Model demonst;'gt;n_\‘ (Afdo

',J.f' f

‘ - 7N EEN R \ -"-'-'-;";w.; I: 15 i

=8 &F ' I o Simple certification /
Supply bio-inputs Train farmers on Showcase practical Farmers adopt g czI)mEnon brclmdinl

nmr technical support natural farming models on farmers’ natural farming G ol 9 itori
at the local level. practices. fields. in clusters. ® (Geo-tagged onine moniioring

to track implementation.
o — 3

ey

=

Important continuation

The original funding period does NOT mean the mission ended:
PIB 18 June 2026 refers to an approved Annual Action Plan for 2026-27.

Sources: Cabine-t 25 November 2024; PIB 18 June 2026.
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Natural and organic: similar aims, different scheme routes)
(Natuml farmiﬁ_g_J Ny 7 " 4

.| |( Organic farming

1| @ May use on-farm or off-farm
organic inputs (e.g. compost,
vermicompost, bio-fertilisers,
organic manures).

@ Promoted through separate
government schemes.

@ Uses locally available .,
resources. B

@ On-farm biomass recycling 4
(e.g. crop residues, farm waste).

@ Livestock integration.

@ Biological inputs, including on-farm

| cow-based formulations.

,'.
K

e
Qg

@ Avoids synthetic chemical inputs =1

@ Diverse crops and cropping systems. | and focuses on organic production & »
@ Synthetic chemical inputs excluded. standards and certification. |
\ . : = s 4R \
( Key differences between natural farming and organic farming )
Aspect Natural farming Organic farming
Main id Ecological, low-cost, locally available Certified organic production using
Agoea | resources w@rﬂrmfmcgcling. v approved organic inputs. o
Input source Locally available, on-farm biomass. | May use on-farm or off-farm |

organic inputs.

vestock Integr‘atediwitb crngiEg-ﬁs_tef_n. B May inclut_ie livestock, not essential.

[
Diversity of crops | Emphasises diverse crops and | Supports crop diversification
| cropping systems. | as per organic standards.

 Synthetic chemicals | Excluded. | Excluded.
~ Scheme support BPKP (up-scaled into NMNF). PKVY and MOVCDNER.
F f rt Cluster formation, capacity building, Support for organic inputs, capacity
R SSERS handholding, certification and residue analysis. building and value chain r_ievelopment. ,_!

[ Scheme flow and details j

‘ BPKP Up-scaled into azv [ PRvY. MOVCDNER
(Bharatiya Prakritik |#[ NMNF ]\. _ i C_l_ ] [ J
- |

|

Kr|s_h| Pfl ddhft')_/! National Mission on ™
Natural Farming

Pammpnryat Krishi Mission Organic Value Chain
Vikas Yojana Development for North
Eastern Region

| BPKP (historical support) | [ PKVY | ( MOVCDNER =

| @ Support: 12,200 per hectare ® Support: 331,500 per hectare @ Support: ¥32,500 per hectare
over 3 years. over 3 years. over 3 years.

@ Purpose: Cluster formation, ® Within this, E 15,000 DET for @ Purpose: Support for organic
capacity building, handholding, o GPT:;;;T %L:l; port for organic | A
certification and residue analysis. inputs, capacity building and ° ﬁ;kpgr; EhEerc:F;T:er 2024 4l

L v B organic farming. J

A Important caution S
{ Do not mistake the PKVY input component ¥15,000 for the total ¥31,500 package.

f Source
( Press Information Bureau and Lok Sabha replies dated 3 December 2024 and 17 December 2024. ]

iaswithdrravi.com IAS with Dr Ravi App
@iaswithdrravi

Day 23 | Topic 230 | Teaching visual 6 | Page 87 of 88


https://play.google.com/store/apps/details?id=co.shield.opltc
https://iaswithdrravi.com/

AIM. PREPARE. ACHIEVE

]Il[ IAS WITH DR RAVI

APPSC GROUP 1 | 1,000 TOPICS IN 100 DAYS
DAY 23 | TOPIC 230 | 230.07

Separate a milestone, a target and an outcome
[ Milestone Target \(__Og.tgorﬁe Milestone || Award Award |
2024 ||| 2026 )

10 November 2016 June 2018 '|||_4 February 2022 ZS_Nwember 202{
G 0. Rt. NO 764 State announced BPKP hlstorlcal Cabinet approves || Gulbenkian Prize || Food Planet Prize;

_——

mandates RySS to | target to convert || coverage 4,09,400 || NMNF. for Humanity. || winner amount
advance natural 60 lakh farmers || hoctares nationally, USD 1.5 million.
farming; pilot and achieve 100%, including 1,00,000
615 Gram Panchayats Eat;a;afarmmg hectares in AP. ‘
and 40,000 farmers. || hgt l_t "
istorical target,
|| NOT proof o

achlevement

.‘
_farmers

2018 2022 2024 2024 2026

Evidence ladder: build stronger claims )

[ 1. Programme description | | 2. Measured farm results | [ 3. Independent comparison_\

What is planned and how Data from fields on yield, Compare with similar farms
it will be implemented. * income, cost, soil health etc. * without the programme.

1

1
[y
—]
i

1

1

Do not over-interpret claims ( About awards

A programme claim is not a guarantee i Awards recognise a programme;
of yield or income. Compare crop, season, @ Baseline they do not prove every stated
soil, baseline, sample and measurement j B Snjle farm outcome.

[ Measurement |

method before genemlising. _ method

L

m‘ogmmme names and meaning

| APCNF is the current programme name; S "
ZBNF is an older label. Zero budget does not ﬁ\,‘

e PIB 2022.
tnean that labour, land or all farming costs disappear.

¢ Food Planet Prize uFﬁual. I
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