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Topic 21 - Gandhi's thought: truth, non-
violence and satyagraha

ENGLISH

1. Concept in one line

In Gandhi's thought truth (satya) is the end, non-violence (ahimsa) is the means, and satyagraha,
"holding on to truth", is the way of resisting a wrong by suffering oneself instead of using force.
The examination asks how the word satyagraha was born, how it differs from passive resistance,
and which books and writers are linked with these ideas.

2. Revision notes

2.1 The three ideas at a glance

What it means Gandhi's own words

Truth (satya) That which is. Truth in thought, in speech and  "itis more correct to say that Truth is
in action. It is the end to be reached God, than to say that God is Truth" (From
Yeravda Mandir)

Non-violence Not only not hurting. In its positive form it is "Ahimsa is the means; Truth is the end"

(ahimsa) love, even for the wrongdoer. It is the means (From Yeravda Mandir)

Satyagraha Holding on to truth. Truth-force, love-force or ~ "the Force which is born of Truth and
soul-force, used to resist a wrong by taking Love or non-violence" (Satyagraha in
suffering on oneself South Africa)

How they hang together: truth is the goal, ahimsa is the only road to it, and satyagraha is the two
put to work against injustice.

2.2 Truth (satya)

* Gandhi derives the word from "sat": "The word Satya (Truth) is derived from Sat, which means
'being'." So he calls Sat or Truth perhaps the most important name of God.

* "Truth is God". In Young India of 31 December 1931 he explained that he used to say "God is
Truth", and that "two years ago, | went a step further and said that Truth is God". His reason:
even atheists, who deny God, do not deny truth.

* In the Introduction to his Autobiography (dated 26 November 1925) he writes that "truth is the
sovereign principle" and that he worships "God as Truth only". Absolute Truth is God; until he
reaches it he must hold by "the relative truth" as he sees it.

* The search for truth needs humility and tapas, which he explains as self-suffering.
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* The last chapter of the Autobiography, "Farewell", says "there is no other God than Truth" and
that the only means of realising Truth is ahimsa.

2.3 Non-violence (ahimsa)

* Ahimsa is the principle of not causing harm to other living things. It is found in Jainism,
Hinduism and Buddhism, and Jainism observes it most strictly. Gandhi carried it into politics
as satyagraha.

* More than not killing. "Not to hurt any living thing is no doubt a part of ahimsa. But it is its
least expression." Evil thoughts, undue haste, lying, hatred and wishing ill of anyone also
break it.

* An active force. "In its positive form Ahimsa means the largest love, the greatest charity." It
means doing good even to the evil-doer. It does not mean putting up with the wrong: the
active state of ahimsa requires one to resist the wrongdoer by dissociating oneself from him.

* Non-violence of the brave. In "The Doctrine of the Sword" (Young India, 11 August 1920)
Gandhi wrote that where the only choice is between cowardice and violence he would advise
violence. But he held non-violence to be "infinitely superior to violence". "Strength does not
come from physical capacity. It comes from an indomitable will." Elsewhere he wrote "Non-
violence and cowardice go ill together" (Harijan, 15 July 1939).

* Ahimsa and truth. He compares them to the two sides of a smooth, unstamped metal disc.
Yet ahimsa is the means and truth is the end, and since the means is always within our reach,
ahimsa is "our supreme duty".

2.4 Satyagraha: how the idea and the word were born

* The idea came first. On 11 September 1906 the Indians of the Transvaal met at the Empire
Theatre, Johannesburg, to oppose a draft Ordinance that made them register afresh and give
finger-impressions. Gandhi calls it the "Black Act". Sheth Haji Habib said that the resolution
against the Ordinance must be passed with God as witness. All present then took an oath,
with God as witness, not to submit to the Ordinance if it became law.

* Gandhi at first called the movement "passive resistance". In the Autobiography he says: "The
principle called Satyagraha came into being before that name was invented."

* The word. As the English phrase caused confusion, a small prize was announced in Indian
Opinion, his weekly in South Africa, for the best name. Maganlal Gandhi suggested
"Sadagraha", meaning "firmness in a good cause", and won the prize. Gandhi changed it to
"Satyagraha" to make the idea clearer.

* Meaning. Satya is truth and agraha is firmness. "Truth (Satya) implies love, and firmness
(agraha) engenders and therefore serves as a synonym for force." Its root meaning is "holding
on to truth".

* So satyagraha was first forged in South Africa (NCERT). Gandhi was there from 1893 to 1914
and returned to India in January 1915.

IAS with Dr Ravi - Revised owner-review edition - 9 October 2026



IAS WITH DR RAVI
DAY 3 | APPSC GROUP 1 ]]]I AIM. PREPARE. ACHIEVE

2.5 Satyagraha is not passive resistance

Passive resistance (as
commonly understood)

Satyagraha (Gandhi)

Whose weapon Regarded as a weapon of the "a weapon of the strongest"
weak

Feeling towards the  May go with hatred; no scope for Hatred has no place; the opponent is to be won

opponent love over by patience and sympathy

Use of force Not ruled out; passive resistance Physical force is forbidden even when
can end in violence circumstances favour it

Who suffers The aim may be to harass the The satyagrahi suffers in his own person; there
other side is no idea of injuring the opponent

Nature Often looked upon as a Soul-force: truth and love

preparation for the use of force

Note: in Hind Swaraj (1909) the English text still uses the phrase "passive resistance" for his own
method, and defines it as "a method of securing rights by personal suffering; it is the reverse of
resistance by arms".

2.6 Means and ends

* For Gandhi the means and the end cannot be separated. In Hind Swaraj (chapter "Brute
Force") he says: "The means may be likened to a seed, the end to a tree", and "We reap exactly
as we sow."

* In Young India (17 July 1924) he wrote that "means are after all everything" and "As the means
so the end".

* So a good aim does not excuse violence or untruth: "fair means alone can produce fair
results" (Hind Swaraj).

2.7 The satyagrahi: qualities and rules

* In Hind Swaraj (chapter "Passive Resistance"): those who take up this path "have to
observe perfect chastity, adopt poverty, follow truth, and cultivate fearlessness".

* Rules for the individual (Young India, 27 February 1930): harbour no anger; suffer the
anger of the opponent; put up with assaults and never retaliate; submit voluntarily to arrest;
never insult the opponent; neither salute nor insult the Union Jack; protect officials from insult
or attack, even at the risk of life.

* Qualifications (Harijan, 25 March 1939): a living faith in God; truth and non-violence as a
creed; a chaste life and readiness to give up life and possessions for the cause; habitual
wearing of khadi and spinning; no intoxicants; willing obedience to discipline; obedience to jail
rules unless they are specially made to hurt self-respect.
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* A satyagrahi exhausts all other means first, is always ready for peace, and aims "to convert,
not to coerce, the wrong-doer".

2.8 Methods of satyagraha

What it means

Gandhi's condition or remark

Non-
cooperation

Civil
disobedience

Fasting

Hartal

Hijrat

Other forms

Withdrawing
cooperation from the
State

"civil breach of unmoral
statutory enactments”

A fast to awaken

conscience

Closing shops and
stopping work for a day

Leaving one's home
area in protest

Boycott, picketing, non-
payment of taxes

"not a passive state" but "an intensely active state"; it must be
non-violent and free of malice

Only for those who willingly obey the laws in general; the
penalty is accepted; it must be open and non-violent

A "potent weapon" and the last one to be used; of no use
without a living faith in God; he admitted that fasts can
become coercive

In 1919 he asked India to suspend business and observe the
day as one of fasting and prayer; the all-India hartal was held
on 6 April 1919

Explained in the glossary of one volume of his Selected Works
as "exodus or going away from one's native land"; commended

by him for certain circumstances

All must stay non-violent

Gandhi called non-cooperation and civil disobedience branches of satyagraha.

2.9 Where the ideas came from

Source

Home and
childhood

Bhagavad Gita

Sermon on the
Mount (New
Testament)

Raychandbhai
(Rajchandra)

What Gandhi says about it

Born in the Vaishnava faith. Jain monks often visited his father. He learnt "a
toleration for all faiths". A Gujarati stanza taught him to return good for evil

First read in England with two Theosophist brothers, who were reading Edwin
Arnold's translation "The Song Celestial". Later it became his "dictionary of daily
reference"; the words aparigraha (non-possession) and samabhava (equability)

gripped him

It "went straight to my heart"; he compared its teaching "resist not evil" with the Gita

A poet and partner in a jewellers' firm, and a Jain thinker. He influenced Gandhi by
"living contact" and was his refuge in moments of spiritual crisis
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Leo Tolstoy

John Ruskin

Henry David
Thoreau

What Gandhi says about it

"The Kingdom of God is Within You" "overwhelmed" him and left an abiding
impression. The satyagrahis' settlement in South Africa was named Tolstoy Farm

"Unto This Last", given by H.S.L. Polak and read on the train from Johannesburg to
Durban. He later translated it into Gujarati as "Sarvodaya"

Gandhi read the essay on civil disobedience "in 1907, or later" and took the phrase
"civil disobedience" from its title to explain the struggle to English readers. In 1935
he wrote that it was "wrong" to say he derived the idea from Thoreau, because the
resistance was well advanced before he got the essay

Gandhi names three "moderns" who left a deep impress on his life: "Raychandbhai by his living
contact; Tolstoy by his book, The Kingdom of God is Within You; and Ruskin by his Unto this Last."

2.10 Key writings for these ideas

Work

Hind Swaraj (Indian
Home Rule)

Satyagraha in South
Africa

An Autobiography or
The Story of My
Experiments with
Truth

From Yeravda Mandir

Young India

Harijan

When and how

Written in Gujarati in November 1909 on the ship
Kildonan Castle, on the voyage from London to South
Africa. First published in Indian Opinion. A dialogue
between a Reader and an Editor. The Bombay
Government prohibited it in 1910; Gandhi replied by
publishing his English translation

Written in Gujarati. The first thirty chapters were
written in Yeravda jail. Preface dated 2 April 1924.
English translation by Valji Govindji Desai (1928)

Written in Gujarati in weekly parts for Navajivan
between 1925 and 1929. English translation by
Mahadev Desai, first printed in Young India; in book
form in two volumes, 1927 and 1929

Weekly letters in Gujarati from Yeravda Central Prison
in 1930 to the Satyagraha Ashram. Published in 1932

English weekly. Gandhi became its editor in 1919;
Navajivan was its Gujarati companion

English weekly begun in February 1933, with Gujarati
and Hindi editions
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His first satyagrahas in India (Champaran in 1917, Kheda and Ahmedabad in 1918), his years in
South Africa, and his ideas of swaraj, sarvodaya, trusteeship, Nai Talim and the constructive
programme are covered on other days.

3. Extra section: a timeline of the ideas and the writings

Year or date What happened

Student years in
England

1893

Early years in
South Africa

1903

1904

11 September
1906

September
1907
November 1909
January 1915
1919

11 August 1920
2 April 1924

26 November
1925

27 February
1930

1930

31 December
1931

February 1933

Reads the Gita with two Theosophist brothers who were using Edwin Arnold's
translation; reads the Sermon on the Mount

Goes to South Africa

Reads Tolstoy's "The Kingdom of God is Within You"; writes to Raychandbhai about his
religious doubts

Indian Opinion begins

Reads Ruskin's "Unto This Last" on the train from Johannesburg to Durban; Indian
Opinion and its press move to Phoenix

Meeting at the Empire Theatre, Johannesburg: the pledge not to submit to the
Ordinance. The name "Satyagraha" was fixed only later, through a prize in Indian

Opinion: Maganlal Gandhi's "Sadagraha" became "Satyagraha"

Extracts from Thoreau's essay on civil disobedience appear in Indian Opinion

Writes Hind Swaraj on the Kildonan Castle

Returns to India

Hartal of 6 April against the Rowlatt Act; becomes editor of Young India and Navajivan
"The Doctrine of the Sword" in Young India

Preface to "Satyagraha in South Africa"

Introduction to the Autobiography, signed at the Ashram, Sabarmati

Rules for satyagrahis in Young India

Letters from Yeravda Central Prison, later published as "From Yeravda Mandir" (1932)

Young India prints his explanation of "Truth is God"

Harijan begins

IAS with Dr Ravi - Revised owner-review edition - 9 October 2026



]]]I IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

Year or date What happened

25 March 1939 Quialifications of a satyagrahi in Harijan
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4. Three common exam traps

1. "Satyagraha is another name for passive resistance."” Gandhi himself separated the two.
Passive resistance was seen as a weapon of the weak, could go with hatred and could end in
violence. Satyagraha is a weapon of the strong, has no place for hatred and never allows
physical force. Remember that Hind Swaraj (1909) still uses the English phrase "passive
resistance" for his own method.

2. "Gandhi coined the word at the 1906 meeting." The pledge of 11 September 1906 gave
birth to the method, but the name came later, through a prize in Indian Opinion. Maganlal
Gandhi suggested "Sadagraha"; Gandhi changed it to "Satyagraha".

3. Mixing up the authors. "Unto This Last" is by Ruskin and became "Sarvodaya". "The Kingdom
of God is Within You" is by Tolstoy. Thoreau wrote the essay on civil disobedience, but Gandhi
denied that he took the idea from him: he said he took the phrase "civil disobedience" from its
title to explain the struggle to English readers. Raychandbhai influenced him by personal
contact, not through a book.

5. MCQs with answers and explanations
Q1. Consider the following statements about Gandhi's idea of satyagraha:

1. The word "Satyagraha" is Gandhi's modification of "Sadagraha", a word suggested by Maganlal
Gandhi.
2. Gandhi described satyagraha as a weapon of the weak.

3. In "Hind Swaraj", Gandhi likens the means to a seed and the end to a tree.
Which of the statements given above is/are correct?

*(1) 1 only
*(2) 2 and 3 only
*(3)3 only
*(4) 1 and 3 only

Q1. Answer: (4) 1 and 3 only

* Statement 1 is correct: A prize was announced in Indian Opinion for a name for the struggle.
Maganlal Gandhi suggested "Sadagraha" and won it. Gandhi changed the word to
"Satyagraha" to make the idea clearer.
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+ Statement 2 is wrong: Gandhi called satyagraha "a weapon of the strongest". It was passive
resistance that was regarded as a weapon of the weak, and this is one of the points on which
he separated the two.

+ Statement 3 is correct: In the chapter "Brute Force" of Hind Swaraj he says "The means may
be likened to a seed, the end to a tree."

* Why the other options are wrong: (1) leaves out statement 3, which is correct. (2) includes
statement 2, which is wrong, and leaves out statement 1, which is correct. (3) leaves out
statement 1, which is correct.

Q2. Match List | (Person) with List Il (Link with Gandhi's thought):

List | (Person) List Il (Link with Gandhi's thought)

A. John Ruskin 1. Wrote "The Kingdom of God is Within You", a book that Gandhi said
"overwhelmed" him

B. Leo Tolstoy 2. Wrote the essay on civil disobedience; Gandhi took the phrase "civil disobedience"
from its title to explain his struggle to English readers

C. Henry David 3. A poet and partner in a jewellers' firm who influenced Gandhi by "living contact"
Thoreau
D. Raychandbhai 4. Wrote "Unto This Last", which Gandhi later translated into Gujarati as "Sarvodaya"

*(1)A-1,B-4,C-2,D-3
*(2)A-4,B-1,C-2,D-3
*(3)A-4,B-1,C-3,D-2
* (4)A-1,B-4, C-3,D-2

Q2. Answer: (2) A-4, B-1, C-2, D-3

* Why it is correct: Ruskin wrote "Unto This Last", which Gandhi read on the train from
Johannesburg to Durban and later translated into Gujarati as "Sarvodaya" (A-4). Tolstoy wrote
"The Kingdom of God is Within You", which Gandhi says "overwhelmed" him (B-1). Thoreau
wrote the essay on civil disobedience; Gandhi took the phrase "civil disobedience" from its title
to explain the struggle to English readers (C-2). Raychandbhai, a poet and partner in a
jewellers' firm, influenced him by "living contact" (D-3).

* Why (1) is wrong: It swaps the books of Ruskin and Tolstoy. "Unto This Last" is by Ruskin; "The
Kingdom of God is Within You" is by Tolstoy.

* Why (3) is wrong: It swaps Thoreau and Raychandbhai. Thoreau was the essayist;
Raychandbhai was the poet whom Gandhi knew in person.

* Why (4) is wrong: It makes both swaps: the books of Ruskin and Tolstoy, as in (1), and Thoreau
and Raychandbhai, as in (3).
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6. Sources

6.1 Sources

+ S1: M.K. Gandhi, Satyagraha in South Africa, translated from the Gujarati by Valji Govindji Desai
(Navajivan), chapter 12, "The Advent of Satyagraha". https://www.mkgandhi.org/satyagraha_safrica/

12satyagraha.php

+ S2: M.K. Gandhi, Satyagraha in South Africa, chapter 13, "Satyagraha v. Passive Resistance". https

//www.mkgandhi.org/satyagraha_safrica/13passive_resistance.php

* S3: M.K. Gandhi, Satyagraha in South Africa: contents page, Preface, and chapter 32, "A Second

Deputation". https://www.mkgandhi.org/satyagraha_safrica/satyagraha_safrica.htm ; https://www.mkgandhi.org/

satyagraha_safrica/preface.php ; https://www.mkgandhi.org/satyagraha_safrica/32second_deputation.php

* S4: M.K. Gandhi, An Autobiography or The Story of My Experiments with Truth, translated by
Mahadev Desai (Navajivan), Part IV, "The Birth of Satyagraha". https://www.mkgandhi.org/autobio/

chap103.php

+ S5: M.K. Gandhi, An Autobiography, Introduction and "Farewell". https://www.mkgandhi.org/autobio/
intro.php ; https://www.mkgandhi.org/autobio/chap168.php

* S6: M.K. Gandhi, An Autobiography, Part |, "Glimpses of Religion" and "Acquaintance with
Religions". https://www.mkgandhi.org/autobio/chap10.php ; https://www.mkgandhi.org/autobio/chap20.php

+ S7: M.K. Gandhi, An Autobiography, Part ll, "Raychandbhai" and "Religious Ferment". https:/

www.mkgandhi.org/autobio/chap26.php ; https://www.mkgandhi.org/autobio/chap40.php

+ S8: M.K. Gandhi, An Autobiography, Part IV, "The Magic Spell of a Book" and "Result of
Introspection”. https://www.mkgandhi.org/autobio/chap95.php ; https://www.mkgandhi.org/autobio/chap82.php

*+ S9: M.K. Gandhi, An Autobiography, Part V, "That Wonderful Spectacle!" and "Navajivan and
Young India". https://www.mkgandhi.org/autobio/chap154.php ; https://www.mkgandhi.org/autobio/chap158.php

+ S10: M.K. Gandhi, An Autobiography, Navajivan edition: contents page and front matter of the
e-book. https://www.mkgandhi.org/autobio/autobio.htm ; https://www.mkgandhi.org/ebks/An-Autobiography.pdf

* S11: M.K. Gandhi, Hind Swaraj or Indian Home Rule (Navajivan), chapters 16, "Brute Force", and
17, "Passive Resistance". https://www.mkgandhi.org/hindswaraj/chap16_bruteforce.php ; https://

www.mkgandhi.org/hindswaraj/chap17_passiveresistance.php

+ S12: M.K. Gandhi, Hind Swaraj or Indian Home Rule: contents page, "A Word of Explanation”
(Young India, January 1921), Mahadev Desai's Preface, and Appendices. https://www.mkgandhi.org/

hindswaraj/hindswaraj.htm ; https://www.mkgandhi.org/hindswaraj/explanation.php ; https://www.mkgandhi.org/

hindswaraj/preface.php ; https://www.mkgandhi.org/hindswaraj/appendices.php

+ S13: M.K. Gandhi, From Yeravda Mandir: Ashram Observances, translated by Valji Govindji Desai
(Navajivan, first edition 1932): Preface, "Truth", "Ahimsa or Love". https://www.mkgandhi.org/yeravda/

yeravda.htm ; https://www.mkgandhi.org/yeravda/preface.php ; https://www.mkgandhi.org/yeravda/chap01.php , http

s://www.mkgandhi.org/yeravda/chap02.php

* S14: M.K. Gandhi, "The Doctrine of the Sword", Young India, 11 August 1920. https://

www.mkgandhi.org/nonviolence/D_sword.htm
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S15: M.K. Gandhi, The Voice of Truth (Selected Works of Mahatma Gandhi, vol. V, Navajivan):
"Truth and God", "The Meaning of Non-violence", "Non-violence and Cowardice". https://
www.mkgandhi.org/voiceoftruth/truthandgod.php ; https://www.mkgandhi.org/voiceoftruth/

meaningofnonviolence.php ; https://www.mkgandhi.org/voiceoftruth/cowardice.php

S16: M.K. Gandhi, The Voice of Truth: "What is Satyagraha", "Qualifications and Training of a
Satyagrahi", "Non-co-operation", "Civil Disobedience", "Fasting in Satyagraha", "Means and
Ends", and Glossary. https://www.mkgandhi.org/voiceoftruth/satyagraha.php ; https://www.mkgandhi.org/

voiceoftruth/satyagrahi.htm ; https://www.mkgandhi.org/voiceoftruth/noncooperation.php ; https://

www.mkgandhi.org/voiceoftruth/civildisobedience.php ; https://www.mkgandhi.org/voiceoftruth/fasting.php ; https://

www.mkgandhi.org/voiceoftruth/meansandends.php ; https://www.mkgandhi.org/voiceoftruth/glossary.php

S17:R.K. Prabhu and U.R. Rao (compilers), The Mind of Mahatma Gandhi, chapters "The Gospel
of Satyagraha" and "Power of Satyagraha"; and M.K. Gandhi, India of My Dreams, chapter 21. ht

tps://www.mkgandhi.org/momgandhi/chap33.php ; https://www.mkgandhi.org/momgandhi/chap34.php ; https://

www.mkgandhi.org/indiadreams/chap21.php

S18: "Gandhi and Thoreau" (from the collection "This Was Bapu"), giving Gandhi's letter of 10
September 1935 to P. Kodanda Rao. https://www.mkgandhi.org/thiswasbapu/76gandhiandthoreau.htm

S19: Henry S. Salt, letter in The Nation and Athenaeum, 1 March 1930, quoting Gandhi's letter of
12 October 1929 (Henry S. Salt Society). https://www.henrysalt.co.uk/library/letter/gandhi-and-thoreau/

S20: Thomas Weber, "Claiming credit for Gandhi", Gandhi Marg, vol. 27, no. 2, July to
September 2005. https://www.mkgandhi.org/articles/claiming-credit-for-Gandhi.php

S21: H.S.L. Polak, "Satyagraha and its origin in South Africa", The Visva-Bharati Quarterly,
Gandhi Memorial Peace Number, 2 October 1949. https://www.mkgandhi.org/articles/satyagraha2.php

S22: NCERT, Themes in Indian History, Part Ill (Class XIl), Theme Eleven, "Mahatma Gandhi and
the Nationalist Movement". https://ncert.nic.in/textbook/pdf/lens303.pdf

S23: Encyclopaedia Britannica, "ahimsa" and "satyagraha". https://www.britannica.com/topic/ahimsa ; h

ttps://www.britannica.com/topic/satyagraha-philosophy

S24: Wikipedia, "Hind Swaraj or Indian Home Rule" (citing Anthony Parel's edition, Cambridge
University Press, 1997, pp. xiii to xiv; Judith Brown, Gandhi's Rise to Power, 1972, p. 174). https://

en.wikipedia.org/wiki/Hind Swaraj or Indian Home Rule

S25: Karthik Venkatesh, "Journals by Mahatma Gandhi" (adapted from Firstpost, 2 October
2022); and Jitendra Desai, "Gandhiji's Weeklies: Indian Opinion, Young India, Harijan". https://

www.mkgandhi.org/articles/journals-by-Mahatma-Gandhi.php , https://www.mkgandhi.org/articles/

indianopinionyindiaharijan.php

S26: Wikipedia, "Harijan (magazine)" (citing Ramachandra Guha, Gandhi: The Years That
Changed the World, 2018; Bidyut Chakrabarty, Social and Political Thought of Mahatma Gandhi,

2006). https://en.wikipedia.org/wiki/Harijan (magazine)

S27: Wikipedia, "Protest emigration" (citing Gene Sharp, The Politics of Nonviolent Action, 1973;
Surjit Kaur Jolly, Reading Gandhi, 2006). https://en.wikipedia.org/wiki/Protest_emigration

S28: Wikipedia, "Shrimad Rajchandra" (citing Jéréme Petit, "Rajacandra", Jainpedia, 2016;
Thomas Weber, Gandhi as Disciple and Mentor, Cambridge University Press, 2004, pp. 34 to 36).

https://en.wikipedia.org/wiki/Shrimad_Rajchandra
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+ S29: R.R. Diwakar, "The True Spirit of Satyagraha", in Gandhi: His Relevance for Our Times. https://

www.mkgandhi.org/g_relevance/chap30.php

+ S30: Wikipedia, "Satyagraha" (citing M.K. Gandhi, Satyagraha in South Africa, Navajivan, pp. 109
to 110; Collected Works of Mahatma Gandhi, letter to P. Kodanda Rao, 10 September 1935;
"Some Rules of Satyagraha", 1930). https://en.wikipedia.org/wiki/Satyagraha
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Topic 21 - Gandhi's thought: truth, non-

violence and satyagraha

SBentd

1. 208), avésoe')" 23955

Tofe8 e SHS® Kebgo (truth) exggo, 8ol (non-violence) Ae¢sdo. Seegisio (satyagraha) eod3
"ReegR)) BB HEE'Scko". B OR®Bro BoHLHOT, 2P &R ZORT WYY JBBoI HEE.
HOES® Deegssiro S K¢ e DEod), yYYSreqs HAHHS (passive resistance) o) e der
3B, 88 2r80E D HVSPOL, Q GeSanderH Hoeroio 6508 @) HE .

2. 823 Sy

2.1 Ha5°¢5 gxeSSen 2ot SreHeSs®

23°9:9 oo e:go

Sesgo (satya)  &B DE e Hebgo. eSUIS’, S’ SES de30

€50, BEEONS ogg0 3

935200 QB0 2SREENEH S0 Heghady 2. TR g
(ahimsa) B0 DX0; BRY) WAV S Kotz 2. 7O ¢3S0
d&giiro DaEegR)) He3me Henscso. Sesgeeo (truth-force),
(satyagraha) 2o (love-force) Bue esehaero (soul-force);

2320550 ¢85 Qd S P05 DBBSES 05

2

o828 Avoes Sscéren

"BHE Debgo edcio ST :6e‘§§33 BHEH
95653 oS HJIB" (D BoBaees
S0006; From Yeravda Mandir)

"e935°0 °edSo0; desgo oF o"
(QSJ R8s &‘»o&g)

"Besg0 500D, D B 3o 508
S 48" (Seegise O AS esHsv;
Satyagraha in South Africa)

&3 K036 DT Keneon: Desgo Halugo. TrR) WETPRS ) 2.8 W0 0. &3 80083 5050 Noes

DTe20S5° FGB el HEegiso.

2.2 -‘69550

.« 88 5508 "OB" S0 XQ)%OSOCSQ rofed Beneedd: "«‘6e‘§§ 3 S308) DB LoD SNo&; 55 oé3
'es0cicso’." 90088 3& Bur Hesgo BsHd DYS® 2503 s BooFRSED 90t

- "He8g> Bych” (Truth is God). 1931 GRo236 31 T°e3 aHoh Rodas (Young India) HBES®
€305 AR D5BoD. BSE® & "RPH@ Defgo” ITGI, "GotE §eso R08° ebieth HxochEd
3R Debgady Bsekd )" @ B e30HS BaNS S*Ees0: BiHs BES TeRHEN Krwe S

52K,
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» S5 e (Autobiography) efgresods® (B8 1925 50236 26) "HesgRo QEBETY PG
Srgo” @), &5 "BHE Do SrER" SEHD ToEtd. Sosy Sesgo (Absolute Truth) eos
Biod; Ty SEHESH S5 E320DS "DE d@mgR" (relative truth) HEH SO T,

« D&Y SIS DdaAHo 52, 6D (tapas) seaed). 65Ky 063 eeids &S BBotstso e
305 DSOI.

« e9e8Ke5 DS egrgosro "Farewell” (e en)ES® "Sesgo ¢85y 38 Bspcdy B e, S
BeEHTIS ) 2.8 S0 o @ ToBD.

2.3 e935°0d

. 9352050 29063 YBY FPEOK T WOHEPEESS Hegho. D @S, arodds, 3% S0&°e3’ e50l; LT
£8S50me 3038 85 Hoebo. o828 53& d&gsseo E5oHoest o‘oagoﬁsoegsé e@c‘(néo&’)r:)":bdo.

. S0DEVES 0 2:5)63 5°e%H. "D B 2PSRLENES 0 9300”28 g3etisd, Hodro B, 52 ed
@300% 8 DF) Erro." Beh S SHen, BBHIER0 Soist, wargo BYcso, B0, DHBZT® 8¢k
&%58%5¢50 S 9230008 eAfeToFSToVrLIoWN

- SBH3S 48, IS ErHoS® a0l 9083 KT Py 2, LT Py $0%D." eodd
B BASTES E7t 83900 WOHE0. SO 9IPGOSIRY) PR &5858%5¢50 @ B 8o 5°¢5: HEZS
300”8y BOT RS’ BtiBosyen BOH Wil IBBoTd.

. 3BgB0ehrer 20, HB8E[0, a3°0d &3 Bots TRBRNT AN &K 33700 VO YB 028
"The Doctrine of the Sword" (ap¢ dgrodo) e °g00e5° T°3°8> (0$0h Rocass, 1920 estigdy 11).
90N0T® 930 "53°0X E) eSosorr PN e e30HS Shy¥o. "wero FBE 4§ Koo ook, 9
S0t Dogeno 50 Hod." He8238 (Harijan) DBES® "ed 0, 2B8BS50 LA SEHD" @ &
ooz (1939 238 15).

» @350, Hebgo. 305 DB D g B, Lo %5 DL 6:) Btk IS’ DI E.
O e3P0 0, De8go ©Fg0. AP0 DT 585 BAEST 06008 S°23 930N "8
565 5"

2.4 S&°gHro: es e965%55, es Ss5vey derw yégron

» 500065 e35%S5S HEBod. 1906 o2 115 grdyaed (Transvaal S errsBasiven £%5EF)0ed
(Johannesburg)e&™ dob B3Breb (Empire Theatre)eS® S85S 4500856, aeE@asnen Lo §goe
D S35 BowodHEred), 3OK8nEeN FTPIOR By 2.8 Swurontr e8I (Ordinance)ss
55388805t &s Dde3F0 230008, Toded &s 303 "$ey 50" (Black Act) e9otrth. e383NK
$gBBEome B Hoord) BshHie FF e3rQowred b H%8 SedHS (Sheth Haji Habib) ey,
NN, 303N SRS T8 S0t 0 ) ) TeBolER BHE NeEI Hseeao BT,

» o2 BeSE® Bs escigiord)) "passive resistance” (D3YYOSTeRs KBTI D DOT . e9efEESS®
9055 Y @oerdd: "HErgETo 98 Kiegio &3 DB EJ1YE Hx0d HEJod."
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. @3 578, Yo 57 5 HoSEi o Hocscsoe, €3¢5g555°08 e9)eBET?) 500D DB KBS °68
DX 25VH0B YRR HoBANS 200D (Indian Opinion)eS® HEBowedh. B B§ETRSS® robed
BEIS FEHHE. Hotiderd o) (Maganlal Gandhi) "Sordseo” (Sadagraha) el S5es Ssedod
2TVE GO, &3 S @Yo "o edoso %50 (563 H¢". 2750 HoS® KN 0T
moe o) "Sergseo” (Satyagraha)oe Sseoyd.

» @@8o. Heg (Satya) eodd Sesgo, e (agraha) eod (e Hew. "Nesgoss® (esg) D G esod; 563
DEY (esfss) 489 @%3?_’\230&, svaog)?) 20 438 SrBHIE ©HEA0H." &8 SreeaHd Saee) eago ":6@"’3&)&
e $HeE%5cE0”.

* 083 HEGHT0 J0e3ed ErHALHHD $8FarIsteS’S (NCERT). mroded 1893 K508 1914 S8
) & I7)K; 1915 8355065° geBesB IS BBH SaoyKo.

2.5 HEPgfso, DiYYoSmeis HAF0eS 258 s°H)

D&b)o:ﬁvééé BB (Aeprdeaomr e)go

B35S BS)

DB 0SNG0 PR OO SRPE "e9ebg0d¢s 2x0550¢80) e3050¢50"

$550 B B0 ety DHH S S Bar 6 Btho; BN, a8 Hesg0

23°50 08 Seod

2P0 2OPRPTIS HsHo otwod; € PBLS  HOJERN dEPvOM BT B3, FBEE w0
30T 85eEs5Sy) JoCscéo 2)31%50

2°¢s DN0S 9588 00 SQotStso esi3¥o SHLSYy DEPgH 2255 & BSOY°CE; 08 S

Do) eSS es0cidd
0920 20OHABTIPIE Daone 55()& SBES Saedd e:ae:é&aoom K)égo, f.;éo

(5508 2od Kgoee (Hind Swaraj, 1909) 500R HBES® Moz ¢ Aot HEAS gos» "passive
resistance” e93 Ssred TP, TP "Hg0Home 23065 2500 e e APRoHHDS DESB; 30500’ [
DBHEIDH 398 55@850" 0 JEIDoT°E.

2.6 ArGJew, OFTFN

« ToQ28 HNS® TR (Means), ogrgd) (end) DesdaHBo. Ao $oRS "Brute Force”
(5%2300) 9TPg00H0S® e3aHS Yo @ottd: "I DehSo’, FEAY) BeE’ VeSS, Rose
"$5050 B DI KO 9@ E'Yro” @ L @oerdd.

« 000 BoGoSS® (1924 257G 17) "DH08 Jresed H5g00" @), "eeiSo o3 oggo e9e0e33"

€9Q) TP,
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. @063 e)ﬁgo 300DBK50e8 SPE°S o320, 200880 HBID 5°Y: "$500) FFTren Srehdd K00 HOSCO
{53 " (3o Hdgoees).

2.7 J&@egtias: thearen, JoHSsren

- 3o HgoekeS® ("Passive Resistance” eogrgao): &3 rOS® SEBTE "oy 2TsBg0
e300, DB AYEBod, 5&°gY) 500078, 25050 B0t erotétio WONENE "

» 558 JeBowrdyS JoHsren (006 Bodsosse, 1930 2958 27): §°0 &gw%sévcécﬁo; RSLINe
§%R)) 2500 8); Beyen DG® LENSTO, YEr HBOO EEE; 31 SaHBB esSoesty &3
SoOVETO; HBFOD IRYCET® DBP0SETEE; 0SeQo$H 235 (Union Jack) Sotsdo
DADHEPEEE, TR DRI Be K0tED; HSTEHOK DHBT° @H5X85°NoseS one, 308 ok
BoHE 00T, 5 FrETIS Sy E5%) O3S 08 SeRRERd).

. e9¥eben (B’PB%S, 1939 &8y 25): BHE DS DBIIS S3yEo; Desgo, 2983008 S S0 @y
DFYH0; DALEIS 8BS0 KitsdCs0, e9d0DHo §%00 JPETRY), e S8 HeS R)cgonv &ocscso;
DN P°H Eeacho, Sren HeEEo; Hoed K)w’g"e)e‘o B5°8otT €5065¢50; EX0BEEID O[3
Je30tcéo; 9B BeBAHTAS DEDD SPENESE Few DaHdreds yeedotsiso.

o D@3 Bo00eSm DotE® ST NAHEIE, 0B DJY)E® Do 50excdd. & ei3o
"e553)) BRBTEY 2v0S0esIE0 5P, e9¢ED oS Srdytéo”.

2.8 BEgLe Hiseen

DS
[~

Q5805 Qoesden
(Non-cooperation)

300 (Civil
disobedience)

Doessss BY
(Fasting)

Seged (Hartal)

pr

Jrggdd (Hijrat)

o ev8o
(=]

D2HEYI8 HFseBo
g0

"D Z)&Q@;S S5E8
SooegesTe €Qoanocscéo”

@oeﬁmeﬁ&r‘éo
DSYODEIS B
€5053°00

208 & SoseEToen

KPR, Dven egHaHcso

QBT APods Jrod™Y)
SO IPAES¢so
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BAHBEY; BERL AEBod); 2x33°Botor, edroPasnSoT
B0Sd

"%85500¢530% 3050650 ; DIET °weYS e3050¢50; BHSE és
e85 R0 $5p8o BEJPB A Hg &DBtfo Bhd; esdTA~eN
DeSE3TPOR 2203850e8E APSSome BB eIAHS 2,YHTHS

1919¢5° BSvoes® TPGAPToRN D), 9 ey &sDDo0, oo
Berme reocred eohS §°00d); B4orgs) SPgrd 1919 RS 635
230008

9055 BSde Sosodo (Selected Works)S™ a8 Hose3e® ey
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DB @ edo o8 285 Hhvek Soe 3)S Ssoes
QeSS Eoayoen 223, 8ea (boycott), YD) W30 ANB0MTR €505
>3e306
(picketing), 58yen
Q8RS o

$580%H Do*EGED, TSNS HEPHTEIS E 5o mrobel T2 b,

2.9 &3 e35%5:5en YA K530 SeIyow

Sascero

oD 580 o 33.505

[P, 2°OJo

25Q¢8 (Bhagavad
Gita)

8¢5 O Jdotio

(Sermon on the

Mount; 88 &%
X)a)o(‘,’)é)

ora$HS0H2°0%
(Raychandbhai;
orescSogy, Rajchandra)

OB S (Leo
Tolstoy)

22 B (John
Ruskin)

3R @& &6° (Henry
David Thoreau)

Qgé c‘\’)oéw"oﬁ)o@s é)%?&. B3 JesHen e30HS ol Cﬁgéé I Yo TN &’)3{)@"’6&. "es)f()&
Sosrer Hey D550" SBHT) . 8¢5 BS54 Soren S0 e hesoedd DHesgo
30555 38y0d

J¢5ey Pofroleds’, BgErS $:ed8 BodS (Theosophist) B AFSEKHOE O
SOTE; €3 AESBIRN RN DAID eaov&eg(EdWin Arnold) esdoareso "® Aroh ?\)62\30&5"
(The Song Celestial) <5¢55e8a)50. e50°ge8 Hies 305D "B%237 S5m0HS VoD "
e0ano8; @HBFo (aparigraha, N8 APobo SE*EREHS0), Hdvgredo (samabhava,
0580580 B0 DenspESso) 9 Hrreren e3a$HS HodK0 e3P e38enLHTN0N

@0 "JEm 0 106 B°80B" TNK; "Bt HBBoLSHE" @S T B8 HeSS® 99y
550350

£, Stfo> agarE DS’ e, B S WD, "028H HBSADH0" TIT® Mo
Seedebo WBF8d; esgrgdysorr 50883065 HEGBS D305’ MroHels eoHS esFanHo 9aseg

"0 3ohHsd e P& & DBS osn” (The Kingdom of God is Within You) $»3%o
e90HRY) "SH500BB0B", BEED H¢ SN0B. BEETVSTS’ HEPYHTVO DPIPIS
erSeo 8 (Tolstoy Farm) esd 8> et

"e0den S orQ" (Unto This Last) SygseR)y) H.S.L. %e§ (Polak) ®aeyd; trofe8 we)y
5530208 K00 GBYS (Durban)H 36° ¢ SBTE. ¢oeges AR "H8READH"
(Sarvodaya) HEHE® re30°BS*8 eod5B0wetd

F0Q05053 E8° TS gAY el 19078, &9 oegE™ SB; e85 BT
oK FEHOLH DSBS &3 3°gho HKHS "civil disobedience” e Sseado
TOEHTNE. &3 SIS S5 ' Koo SNosScko "SR @ 19356° Toaedy; es
g0 3B TE5008 HBS crer Ko A SeBEs0 BRIPY
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¢85 288¢80 s S°BS B BB BHE "e3¢1AHO" D> MPode8 Yo BaNh: "TroSeSobereddd ¢85
5285 H85AHOE’; Sl 85 Do B 8oHiad e & &2 DB TN’ B 85 0den

AR erR&”."

2.10 838 23°NS50% é.nmsaa_a:é BSSen

BeSS AR, dee 3D §%50 S$Bx00
&b Kgoee (Hind 1909 $5020565° ©0¢sS K00 BFETHSTL IF° 5200728 DeSHore
Swaraj; Indian Home 865°%5S 570 (Kildonan Castle) 8.65° (230 B&S° oozt e388)200)0; APETI°RN,
Rule) S063€> oGNS 2:DVANRS® @esowod. FEHES ogrgen; "passive
(Reader), Soares&é8 (Editor) iesg Soaea Esoes® resistance" 368
5080008, &0erron HEHesgo 19105° B ANPoDod; E50TONS (hHETeD

2353°200° PoQ28 55 HoHR BTPTR)) HesHrBowetd

DI BS S ese  (H3oeRS® Tranh. Bosed S0y TRgosren Bodaed 1906 &gy degro eI
(Satyagraha in South (Yeravda) 8¢5° ooaedh. S0088e B8 1924 RS 2. ey DEPE; SBgdssE,
Africa; e083 S8Es s’ BoAR @dario o) §okeE Bz (Valji Govindji Q3YYATRE DAL
S&°g§s0) Desai) &2°6 (1928) &=

e3¢ (An 1925 5009 1929 $58%H 552858 (Navajivan) H8E 850 De8g3 38 SRy
Autobiography or The ~ &°60 &80 tH230°8S® ooarth. oK edaeso J5°¢ho; 908 DG
Story of My LoPRS Baedd (Mahadev Desai) S3a°6); @08 3165e aaen; "The Birth of
Experiments with 0%06 R0GOSTS® @edyo008; VKo Botk Hosyerd® Satyagraha" (S&egtisio
Truth) 1927, 192965° $y0d QeE) egrgaho

OSo BoBawes 5085 193065° Botiaecs RS Bew K109 VLI eFS5rdS "Sesgah Bes"; 2o

(From Yeravda Mandir) &80 &G0 thasoe@e&°® oo escboren. 19326° HehhBoadd ¢SS0

0$r0fh Bodase (Young HoOHR TEIGE. o2 191965° HIS HoJPELEASTYES; "The Doctrine of the
India) B8 Sehorr H0eBS® 5585 H3O Sword" (1920); 1930
DaHAe; "K)e§§3o
BHee" (1931)
8238 (Harijan) 1933 50’ IEBS RoR TEHAE; 7O HsT°d, a0l  HEgHT edesen (1939);
NS’ Ko Jended QoeSES BE
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Topic 22 - Vijayanagara Empire: dynasties and
Krishnadevaraya

ENGLISH

1. Concept in one line

The Vijayanagara empire, founded in 1336 on the Tungabhadra by the brothers Harihara and
Bukka, was ruled in turn by four dynasties (Sangama, Saluva, Tuluva and Aravidu) and reached its
height under Krishnadevaraya (1509 to 1529). The examination asks you to place each ruler in the
right dynasty and to put Krishnadevaraya's campaigns, opponents and dates in the right order.

2. Revision notes

2.1 The founding, 1336

* What is agreed: according to tradition and inscriptions, two brothers, Harihara and Bukka,
founded the empire in 1336. NCERT prints the year in its timeline as "1336?" to show that it is
not certain. The brothers were two of the five sons of Sangama, so the first dynasty is called
the Sangama dynasty.

* Capital: Vijayanagara, the "city of victory", on the south bank of the Tungabhadra, opposite
Anegondi. Its ruins are at Hampi in Karnataka. The rulers called themselves rayas, and
contemporaries called the empire the Karnataka samrajyamu.

* What is not settled: where the brothers came from. One account, followed by K.A. Nilakanta
Sastri, says that they first served the Kakatiya king Prataparudra of Warangal and then the
ruler of Kampili; that they were taken to Delhi as prisoners when Kampili fell in 1327; that the
Sultan sent them back to govern Kampili; and that they then set up an independent Hindu
kingdom. Another view holds that they were Kannada officers of the Hoysala king Ballala Ill.
Tradition links the founding with the sage Vidyaranya, but historians are not sure how large
his part was. For the examination, remember what is agreed: the founders, the year, the river
and the name Sangama.

* The northern rival: the Bahmani sultanate was founded in 1347. From then on the two
powers fought mainly over the Raichur doab, the land between the Krishna and the
Tungabhadra, with its forts of Raichur and Mudgal.

* Three "lords": in the language of the time the rayas were narapati (lord of men), the Deccan
sultans were ashvapati (lord of horses) and the kings of Orissa (present-day Odisha) were
gajapati (lord of elephants).

IAS with Dr Ravi - Revised owner-review edition - 9 October 2026 23



DAY 3 | APPSC GROUP 1

2.2 The four dynasties at a glance

First ruler

Important rulers
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How the line ended

Dynasty Period

Sangama 1336 to 1485

Saluva 1485 to 1503
(Sastri: 1486 to
1505)

Tuluva 1503 to 1570
(Sastri: from 1505)

Aravidu 1570 to the middle

of the 17th
century (NCERT: till
the end of the
17th century)

Harihara |

Saluva
Narasimha

Vira
Narasimha

Tirumala

Bukka I, Harihara Il,
Devaraya |, Devaraya Il

Saluva Narasimha; his son
Immadi Narasimha, a king in
name under the regent
Narasa Nayaka

Krishnadevaraya,
Achyutaraya, Sadasiva

Sriranga |, Venkata I,
Venkata lll, Sriranga IlI

* Order to remember: Sangama, Saluva, Tuluva, Aravidu.

The kings after 1446 were
weak. Saluva Narasimha,
the governor of
Chandragiri, took the
throne

The regent's son Vira
Narasimha had Immadi
Narasimha put to death
and became king

Sadasiva was a king only in
name. After the defeat of
1565, Tirumala of the
Aravidu family was
crowned in 1570

Bijapur and Golconda
overran what was left.
Sriranga Ill was the last
ruler

* How NCERT puts it: the Sangamas ruled till 1485 and the Saluvas till 1503, when the Tuluvas
replaced them; by 1542 control at the centre had shifted to the Aravidu family. The reason is
that Rama Raya of the Aravidu family held the real power from 1542, though the Tuluva king
Sadasiva kept the crown. NCERT adds that the Aravidu family "remained in power till the end
of the seventeenth century". The table and 2.7, which follow Sastri, say instead that Bijapur
and Golconda had overrun the remaining lands by the middle of that century, in the time of

the last ruler, Sriranga III.

+ About the dates: the reign dates of the kings in these notes follow Sastri's A History of South
India; the table also shows the years NCERT gives for the change of dynasty (1485 and 1503).
Other books differ, mostly by a year or two and by more for a few early kings, so learn the
order of the rulers and the decade, not only the exact year.

2.3 The Sangama rulers (1336 to 1485)

* Harihara I (1336 to about 1357): the first king. After the death of Ballala Il the Hoysala

kingdom was absorbed.

* Bukka I (about 1357 to 1377): joint ruler with Harihara | from 1346. His son Kumara
Kampana ended the sultanate of Madurai (about 1370); the poem Madhura Vijayam by
Kampana's wife Gangadevi describes the campaign. Bukka sent an embassy to China in 1374.
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* Harihara 1l (1377 to 1404): took Goa and other ports of the west coast. Between 1382 and
1385 the Reddis of Kondavidu lost Kurnool, Nellore and parts of Guntur to Vijayanagara.

* Devaraya | (1406 to 1422): after Harihara Il died in 1404 his sons fought over the succession,
and Devaraya |, one of them, won. He was crowned on 5 November 1406. He lost his first war
with Firuz Shah Bahmani and gave him a daughter in marriage, but defeated him in 1419. He
built a dam on the Tungabhadra with a long channel to bring water into the city. The Italian
traveller Nicolo Conti came in his time, about 1420.

* Devaraya Il (about 1422 to 1446): under him the Sangama kingdom reached its greatest
extent. His title was Gajabetekara ("hunter of elephants"). He annexed the Reddi kingdom of
Kondavidu (about 1428), which took the frontier to the Krishna. He took Muslims into his army
and had his soldiers trained in archery. His war of 1443 in the Raichur doab brought no lasting
gain. Abdur Razzaq, the envoy from Persia, visited in his reign, and the Telugu poet Srinatha
was honoured at his court.

* After 1446: Mallikarjuna and Virupaksha Il were weak. Kapilesvara Gajapati of Orissa took
Rajahmundry, Kondavidu and Udayagiri, and the Bahmani minister Mahmud Gawan took Goa.

2.4 The Saluvas and the rise of the Tuluvas

+ Saluva Narasimha: governor of Chandragiri, with inscriptions from 1456. He won back
Udayagiri from the Gajapati in 1470 and held Kondavidu and Masulipatam by 1477. When
Virupaksha Il was murdered in 1485, Narasimha's general Narasa Nayaka seized the capital
and Narasimha became king. Later he lost Udayagiri again, to Purushottama Gajapati. He died
about 1491.

* Narasa Nayaka (a Tuluva): regent for Narasimha's young son Immadi Narasimha, and the
real ruler from about 1491 to 1503.

* Vira Narasimha: the eldest son of Narasa Nayaka. He followed his father as regent in 1503,
had Immadi Narasimha put to death in 1505 and took the crown. This began the Tuluva
dynasty. He died in 1509, still fighting the rebel chief of Ummattur, and his half-brother
Krishnadevaraya followed him.

2.5 Krishnadevaraya (1509 to 1529)

* Who he was: a Tuluva king, the son of Narasa Nayaka and Nagala Devi and the half-brother of
Vira Narasimha. His earliest inscription is dated 26 July 1509. His chief minister was Saluva
Timma (Timmarusu).

* What he faced in 1509: the rebel chief of Ummattur in the Mysore country; the Gajapati king
Prataparudra of Orissa, who held the coastal districts in the north-east; the new sultanate of
Bijapur; and the Portuguese, newly arrived on the west coast.
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No. Years Opponent What happened
1 1509 Bahmani Sultan Their yearly raid was defeated at Diwani. Krishnadevaraya
Mahmud Il and his  pursued them and defeated them again at Kovilkonda
nobles
2 About Gangaraya, chief of Ummattur and Sivasamudram were taken. Gangaraya drowned
1510 to Ummattur in the Kaveri. Srirangapattana became the capital of a new
1512 province
3 1512 Bijapur and the Raichur was taken and the Raichur doab acquired. Gulbarga and
Bahmani court Bidar were captured, and the imprisoned Sultan Mahmud Il was

put back on his throne

4 1513 Prataparudra, Udayagiri fell in 1514 after a siege of about a year and a half.
onwards Gajapati king of Kondavidu fell next, and then Vijayawada and Kondapalli. The
Orissa army went on through Rajahmundry to Potnuru-Simhadri (the

Simhachalam area), where a pillar of victory was set up, and then
towards Cuttack

5 1520 Ismail Adil Shah of  Bijapur had retaken Raichur. Krishnadevaraya won the battle of
Bijapur Raichur on 19 May 1520 and recovered the fort
6 1523 Bijapur He invaded Bijapur, razed the fort of Gulbarga and placed a son

of Mahmud Il on the Bahmani throne

* Peace with the Gajapati: Prataparudra sued for peace and gave his daughter in marriage to
Krishnadevaraya, who returned all the territory north of the Krishna. The river became the
boundary between the two kingdoms.

* The Portuguese: Governor Albuquerque sought his friendship and promised to sell Arab and
Persian horses to Vijayanagara and not to Bijapur. Albuquerque captured Goa from Bijapur in
1510. Krishnadevaraya allowed the Portuguese to build a fort at Bhatkal. Portuguese
musketeers under Christovao de Figueiredo helped him to take the fort of Raichur in 1520,
and a Portuguese engineer worked on his irrigation works near the capital.

* Titles: after putting the Bahmani sultan back on his throne he took the title "establisher of the
Yavana kingdom" (Yavana-rajya-sthapanacharya). Later tradition calls him Andhra Bhoja and
Kannada Rajya Rama Ramana.

* As ruler and patron: he often led his army in person and visited his wounded soldiers. The
Portuguese visitor Domingo Paes described him as gallant and perfect in all things. He
brought an image of Krishna from Udayagiri, set it up at the capital and built the
Krishnaswami temple. He added a gopura to the Virupaksha temple, founded the suburb of
Nagalapura, named after his mother, and made gifts at Tirupati, Srisailam, Amaravati and
Ahobilam. He wrote the Telugu work Amuktamalyada, and the poet Allasani Peddana adorned
his court. (Administration, the travellers' accounts, and art and literature are separate topics
on other days.)
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* Last years: about 1524 he had his young son Tirumala crowned (not to be confused with the
later Tirumala of the Aravidu family, Rama Raya's brother), but the boy soon died. Poison was
suspected, and the minister Saluva Timma and his family were imprisoned and blinded.
Krishnadevaraya died in 1529 after naming his half-brother Achyutaraya as his successor.

2.6 From 1529 to the battle of 1565

* Achyutaraya (1529 to 1542): the half-brother of Krishnadevaraya, who had kept him confined
at Chandragiri. He was crowned at Tirupati and again at Kalahasti. Bijapur retook Raichur and
Mudgal at once. He had to share power with Rama Raya.

+ Sadasiva (from 1542-43): a nephew of Achyutaraya and a king only in name. The real ruler
was Rama Raya (Aliya Rama Raya) of the Aravidu family, the son-in-law of Krishnadevaraya,
helped by his brothers Tirumala and Venkatadri. Rama Raya played the Deccan sultanates off
against one another.

* The battle of 1565: the sultans at last joined hands. NCERT names Bijapur, Ahmadnagar and
Golconda; Sastri and Britannica add Bidar. On 23 January 1565 (Sastri's date) Rama Raya led
the army in person, was captured and was beheaded. Tirumala fled with the king and the
treasure. The city was sacked and was abandoned within a few years.

* The name of the battle: the allied armies gathered at Talikota, but the fighting took place on
the south bank of the Krishna, closer to the villages of Rakshasi and Tangadi than to Talikota.
So the battle is called both Talikota and Rakshasi-Tangadi; NCERT gives both names.

2.7 The Aravidu period: Penukonda and Chandragiri

* Tirumala made Penukonda, in south-western Andhra Pradesh, his headquarters. He was
crowned in 1570, which begins the Aravidu dynasty, the fourth and last. He placed his three
sons over the Telugu country (at Penukonda), the Kannada country (at Srirangapattana) and
the Tamil country (at Chandragiri).

* Sriranga | (1572 to 1585) lost ground to Bijapur and Golconda.

* Venkata Il (1586 to 1614) revived the kingdom for nearly thirty years. He recovered Gutti and
Gandikota, drove the Golconda forces back across the Krishna, and put down revolts at
Nandyal and Vellore. The court moved from Penukonda to Chandragiri, near Tirupati (about
1592), and later to Vellore.

* After 1614 a war of succession weakened the kingdom. In the time of Venkata Il (1630 to
1642) the English moved their factory to Madras (1639-40). Sriranga lll, who came to the
throne in 1642, was the last ruler; by the middle of the century Bijapur and Golconda had
overrun the remaining lands.
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3. Extra section: chronology of the turning points, and the Andhra
places to remember

1336

1347

About 1370

1406

About 1428

1435

1443

1485

1505 (NCERT: 1503)

1509

1510

1512

1514

1520

1529

1542-43

1565

1570

1586 to 1614

1639-40

1642

Harihara and Bukka found Vijayanagara (the traditional date)

The Bahmani sultanate is founded; the long contest for the Raichur doab begins
Kumara Kampana ends the sultanate of Madurai

Devaraya | is crowned

Devaraya Il annexes the Reddi kingdom of Kondavidu

The Gajapati kingdom of Orissa is established (NCERT)

Devaraya II's war in the Raichur doab

The Sangama line ends; Saluva Narasimha takes the throne

Immadi Narasimha is put to death; Vira Narasimha's Tuluva dynasty is in place
Krishnadevaraya becomes king

The Portuguese take Goa

Krishnadevaraya acquires the Raichur doab

Udayagiri falls to Krishnadevaraya

Battle of Raichur (19 May)

Krishnadevaraya dies; Achyutaraya succeeds

Sadasiva is made king; Rama Raya holds the real power

Battle of Rakshasi-Tangadi (Talikota); Vijayanagara city is sacked

Tirumala is crowned at Penukonda; the Aravidu dynasty begins

Venkata llI; the court moves to Chandragiri and later to Vellore

The English move their factory to Madras, in the time of Venkata IlI

Sriranga lll, the last ruler, comes to the throne
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Andhra places in this topic:

* Chandragiri (near Tirupati): seat of Saluva Narasimha before he became king; Achyutaraya
was kept here before his accession; seat of one of Tirumala's sons; the Aravidu capital after
Penukonda.

+ Udayagiri (Nellore country): headquarters of a Sangama province; it changed hands several
times between Vijayanagara and the Gajapatis; Krishnadevaraya took it in 1514.

+ Kondavidu: capital of the Reddi kingdom; annexed by Devaraya Il about 1428; in Gajapati
hands by 1454; taken by Krishnadevaraya after Udayagiri. It was the chief Gajapati city south
of the Krishna.

* Vijayawada and Kondapalli: Krishnadevaraya made Vijayawada his base and took Kondapalli
after a siege.

* Rajahmundry and Simhachalam: places in present-day Andhra Pradesh that his army
reached in the Kalinga campaign.

* Tirupati, Kalahasti, Srisailam, Ahobilam and Amaravati: temples visited and endowed by
Krishnadevaraya; he gave thanks at Tirupati in July 1514, after Udayagiri fell. Achyutaraya was
crowned at Tirupati and Kalahasti.

* Penukonda: headquarters of a Sangama province; capital after 1565; it withstood more than
one siege by the sultans' armies.

* Gutti, Gandikota and Nandyal: recovered or subdued by Venkata .

* Adoni and Kurnool: given by Vira Narasimha as a fief to Ramaraja of the Aravidu family, an
ancestor of Rama Raya.

4. Three common exam traps

1. Similar names, different dynasties. Saluva Narasimha founded the Saluva dynasty, and his
son Immadi Narasimha was its last king. Narasa Nayaka was a Tuluva but only a regent. His
son Vira Narasimha was the first Tuluva king. Krishnadevaraya is a Tuluva, not a Sangama.
Rama Raya belonged to the Aravidu family but was never crowned; the Aravidu dynasty begins
with his brother Tirumala in 1570.

2. The battle of 1565. Krishnadevaraya had died in 1529, thirty-six years earlier. The king in
1565 was Sadasiva, but the army was led by Rama Raya. Talikota and Rakshasi-Tangadi are two
names for the same battle. The empire did not end that day: the Aravidu kings ruled on from
Penukonda, Chandragiri and Vellore for about eighty years more.

3. Two Prataparudras and two fights for Raichur. The Prataparudra whom Krishnadevaraya
fought was the Gajapati king of Orissa, not the Kakatiya king of Warangal. Krishnadevaraya
took Raichur in 1512 and won the battle of Raichur in 1520; both were against Bijapur, not
against the Gajapati. The Portuguese were his allies at Raichur, not his enemies. After the
Gajapati war he gave back the land north of the Krishna.
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5. MCQs with answers and explanations

Q1. Match List | (Dynasty of Vijayanagara) with List Il (Ruler who belonged to it):

List | (Dynasty of Vijayanagara) List Il (Ruler who belonged to it)
A. Sangama 1. Vira Narasimha

B. Saluva 2. Venkata Il

C. Tuluva 3. Devaraya ll

D. Aravidu 4. Immadi Narasimha

*(1)A-3,B-4,C-1,D-2
*(2) A-3,B-1,C-4,D-2
*(3)A-2,B-1,C-4,D-3
* (4) A-4,B-3, C-1,D-2

Q1. Answer: (1) A-3, B-4, C-1, D-2

* Why it is correct: Devaraya Il (about 1422 to 1446) was a Sangama king (A-3). Immadi
Narasimha was the son of Saluva Narasimha and the last Saluva king (B-4). Vira Narasimha,
the son of the regent Narasa Nayaka, was the first Tuluva king (C-1). Venkata Il (1586 to 1614)
was an Aravidu king, in whose time the court was at Chandragiri and later at Vellore (D-2).

* Why (2) is wrong: It swaps the two Narasimhas. Vira Narasimha removed Immadi Narasimha,
the Saluva king, and began the Tuluva line.

* Why (3) is wrong: It swaps the two Narasimhas and also swaps the first and the last dynasties.
Devaraya Il is a Sangama of the 15th century; Venkata Il is an Aravidu who ruled after the
battle of 1565.

* Why (4) is wrong: It puts Immadi Narasimha among the Sangamas and Devaraya Il among the
Saluvas. Immadi Narasimha was a Saluva; Devaraya Il was a Sangama.
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Q2. Consider the following statements about Krishnadevaraya:

1. The battle of Raichur in 1520 was fought against the Gajapati king of Orissa.
2. His campaign against the chief of Ummattur came before his capture of Udayagiri.

3. Under the peace made with the Gajapati king, he kept the territory he had conquered north of
the river Krishna.

4, One of his titles meant "establisher of the Yavana kingdom".
Which of the statements given above is/are correct?

*(1) 2 and 4 only
*(2) 1 and 2 only
*(3)3and 4 only
*(4) 1 and 3 only

Q2. Answer: (1) 2 and 4 only

* Statement 1 is wrong: The battle of Raichur (19 May 1520) was fought against Ismail Adil Shah
of Bijapur, who had retaken the fort. The Gajapati war was a separate campaign on the east
coast.

* Statement 2 is correct: The campaign against Gangaraya of Ummattur ran from about 1510 to
1512. The siege of Udayagiri began in 1513 and the fort fell in 1514.

* Statement 3 is wrong: When the Gajapati king Prataparudra made peace and gave his
daughter in marriage, Krishnadevaraya returned all the territory north of the Krishna. The
river became the boundary.

* Statement 4 is correct: After putting the Bahmani Sultan Mahmud Il back on his throne he
took the title "establisher of the Yavana kingdom" (Yavana-rajya-sthapanacharya).

* Why the other options are wrong: (2) and (4) include statement 1, which is wrong. (3) and (4)
include statement 3, which is wrong.

6. Sources

6.1 Sources

* S1: NCERT, Themes in Indian History, Part Il (Class Xll), Theme Seven, "An Imperial Capital:
Vijayanagara". https://ncert.nic.in/textbook/pdf/lehs203.pdf

+ S2: K.A. Nilakanta Sastri, A History of South India (Oxford University Press; the 1958 printing
scanned on the Internet Archive), chapters Xl and XII, printed pp. 227 to 233, 254 to 279, 282
to 286, 288 to 290 and 292, and the genealogical tables on pp. 300 to 302. https://archive.org/

details/in.gov.ignca.16035

* S3: Encyclopaedia Britannica, "Vijayanagar". https://www.britannica.com/place/Vijayanagar
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* S4: Encyclopaedia Britannica, "India", sections on the Vijayanagar empire (1336 to 1646). https://

www.britannica.com/place/India/The-Vijayanagar-empire-1336-1646 ; https://www.britannica.com/place/India/Wars-

and-rivalries ; https://www.britannica.com/place/India/Decline-of-Vijayanagar

+ S5: Encyclopaedia Britannica, "Krishna Deva Raya". https://www.britannica.com/biography/Krishna-Deva-
Raya

+ S6: Robert Sewell, A Forgotten Empire (Vijayanagar): A Contribution to the History of India, Project
Gutenberg eBook no. 3310, chapters 1 to 5 and 10. https://www.gutenberg.org/cache/epub/3310/pg3310-

images.html

*+ S7: Wikipedia, "Vijayanagara Empire" (citing Nilakanta Sastri 1955; Kamath 2001; Chopra,
Ravindran and Subrahmanian 2003; Eaton 2006; Kulke and Rothermund 2004; Goodding
2013). https://en.wikipedia.org/wiki/Vijayanagara Empire

+ S8: Wikipedia, "Krishnadevaraya" (citing Sastri 1955; Chopra et al. 2003; Eaton 2013; Karnataka
State Gazetteer 1993). https://en.wikipedia.org/wiki/Krishnadevaraya

+ S9: Wikipedia, "Origin of Vijayanagara Empire" (citing Sewell 1900; Venkataramanayya 1931
and 1942; Nilakanta Sastri 1955; Saletore 1934; Heras 1927; Desai; Kamath 2001; Kulke and
Rothermund 2004). https://en.wikipedia.org/wiki/Origin_of Vijayanagara Empire

+ S10: Wikipedia, "Battle of Talikota" (citing Eaton 2005; Subrahmanyam 2012; Sastri 1946). https:/

/en.wikipedia.org/wiki/Battle_of Talikota

* S11: Wikipedia, "Battle of Raichur" (citing Eaton 2013; Sewell; Roy 2014). https://en.wikipedia.org/
wiki/Battle_of Raichur

+ S12: Wikipedia, "Aravidu dynasty" (citing Schwartzberg 1978). https://en.wikipedia.org/wiki/
Aravidu_dynasty

* S13: Wikipedia, "Venkatapati Raya" (citing Heras 1927; Sastri 1946). https://en.wikipedia.org/wiki/
Venkatapati_Raya

* S14: Wikipedia, "Chandragiri" (citing the Archaeological Survey of India). https://en.wikipedia.org/

wiki/Chandragiri

+ S15: Encyclopaedia Britannica, "Battle of Talikota". https://www.britannica.com/event/Battle-of-Talikota

+ S16: Wikipedia, "Deva Raya I" (citing Chopra, Ravindran and Subrahmanian 2003; Bowman
2013; Kamath 1980; Nilakanta Sastri 1955). https://en.wikipedia.org/wiki/Deva Raya |

+ S17: Wikipedia, "Deva Raya II" (citing Nilakanta Sastri 1955; Kamath 1980; Chopra, Ravindran
and Subrahmanian 2003). https://en.wikipedia.org/wiki/Deva_Raya_l|

+ S18: Wikipedia, "Saluva Narasimha Deva Raya" (citing Sen 2013). https://en.wikipedia.org/wiki/

Saluva_Narasimha Deva_Raya
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Topic 22 - Vijayanagara Empire: dynasties and
Krishnadevaraya
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Topic 23 - Government of India Act 1935 and
the Indian Independence Act 1947

ENGLISH

1. Concept in one line

The Government of India Act 1935 planned an all-India federation and gave the provinces
autonomy, and the Indian Independence Act 1947 ended British rule by setting up two Dominions
that ran on an adapted 1935 Act until their own constitutions were ready. The examination asks
which provision belongs to which Act, which parts of the 1935 Act actually came into force, and
what the Constitution of India kept from it.

2. Revision notes

2.1 How the 1935 Act came about

* The Simon Commission (formally the Indian Statutory Commission; seven members, all
British) was appointed in November 1927 and reported in 1930. It said that dyarchy in the
provinces should go.

* Three Round Table Conferences met in London between November 1930 and December 1932.
The British Government set out its proposals in a White Paper (March 1933), a Joint Select
Committee of Parliament under Lord Linlithgow examined them (1933 to 1934), and the Bill
received the Royal Assent on 2 August 1935.

* As first passed, the Act also covered Burma. In December 1935 Parliament had it reprinted as
two Acts: the Government of India Act 1935 and the Government of Burma Act 1935. The
reprinted Government of India Act has 321 sections in 14 Parts, and 10 Schedules.

* The Acts of 1858 to 1919 were covered on Day 2 (Topic 12).
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2.2 The 1935 Act: what it provided and what became of it

Subject

All-India
Federation
(Part 11)

Dyarchy at the
Centre

Federal
Legislature

What the Act provided

A "Federation of India" of the Governors'

Provinces, the Chief Commissioners' Provinces
and those Indian States (princely states) whose

Rulers joined by signing an Instrument of

Accession. It could be proclaimed only after
each House of Parliament had presented an
address to the King, and only when the States
that had acceded were entitled to at least 52 of
the 104 States' seats in the Council of State and
had at least half the total population of the

States.

Defence, external affairs, ecclesiastical affairs
and the tribal areas were kept for the Governor-
General acting in his discretion, helped by not
more than three counsellors. The other federal
subjects went to a council of ministers of not
more than ten. The Governor-General also had
"special responsibilities", such as peace and

tranquillity, financial stability and credit,

minorities, the services and the rights of the

Indian States.

Two Chambers. Council of State: 156 members
for British India and up to 104 for the States; a
permanent body, with one-third retiring every
third year. Federal Assembly: 250 members for
British India and up to 125 for the States; a five-

year term. British India's members of the

Council of State were, in the main, to be directly
elected, while most of those of the Federal
Assembly were to be elected by members of the
Provincial Legislative Assemblies. The States'
members were to be chosen by the Rulers.
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What actually happened

It never came into being. The required
number of Rulers did not accede, and

the plan was put off when the Second

World War began in 1939. Part Il never
came into force.

It never worked, because it depended
on the Federation. Until 1947 the
Centre was run by the Governor-
General in Council and the Indian
Legislature, under provisions of the old
Government of India Act (as amended
in 1919) that Part XlIl and the Ninth
Schedule kept alive.

Never formed.
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Subject

Provincial
autonomy
(Part Il

Three
legislative lists
(Seventh
Schedule)

Provincial
Legislatures

Federal Court

What the Act provided

Eleven Governors' Provinces. Dyarchy in the
provinces was ended. A council of ministers was
"to aid and advise the Governor", except where
he had to act in his discretion (section 50). The
Governor had special responsibilities (section
52), could make ordinances and Governor's
Acts, and could take over the government by
Proclamation if it could not be carried on under

the Act (section 93).

Federal Legislative List (59 entries), Provincial
Legislative List (54 entries) and Concurrent
Legislative List (36 entries). Residuary powers
went to neither side: under section 104 the
Governor-General, acting in his discretion, could
empower either the Federal Legislature or a
Provincial Legislature to make a law on a subject

found in none of the lists.

Two Chambers (Legislative Council and
Legislative Assembly) in six provinces: Madras,
Bombay, Bengal, the United Provinces, Bihar
and Assam. One Chamber (Legislative
Assembly) in the other five: the Punjab, the
Central Provinces and Berar, the North West
Frontier Province, Orissa and Sind. Assembly:
five years. Council: a permanent body, with one-

third retiring every third year.

A Chief Justice of India and not more than six
other judges, holding office till the age of 65,
sitting in Delhi. Original jurisdiction in disputes
between the Federation, the Provinces and the
federated States. Appeals from High Courts on a

substantial question of law about the

interpretation of the Act. Advisory opinions on a
reference by the Governor-General. An appeal
lay from it to the Privy Council in London.
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What actually happened

In force from 1 April 1937. Elections
under the Act were held in 1937.
According to NCERT, the Congress
came to power in eight of the 11
provinces. NCERT's chapter on
Partition gives other figures: the
Congress won an absolute majority in
five of the 11 provinces and formed
governments in seven. So five is the
count of absolute majorities, while
seven and eight are both NCERT's
counts of Congress governments. If a
question gives seven or eight, weigh it
against the other options before
rejecting it.

In force from 1937, with the Indian
Legislature using the federal powers.

In force from 1937.

Set up before any federation, as
section 318 allowed. It worked from
1937 (it came into being on 1 October
1937) to 1950. Sir Maurice Gwyer was
the first Chief Justice.
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Subject What the Act provided

Reserve Bank  The Act did not create the Bank. The Bank was

of India set up under the Reserve Bank of India Act 1934
and began work on 1 April 1935, four months
before the Royal Assent. The 1935 Act only
fitted it into the new scheme: the Governor-
General, in his discretion, appointed and
removed its Governor and Deputy Governors
(section 152), and no Bill touching coinage,
currency or the Bank could be introduced
without his previous sanction (section 153).

Public Service A Public Service Commission for the Federation

Commissions and one for each Province. Two or more
Provinces could agree to share one (section
264).

Franchise The vote depended on property, tax and
education qualifications. There was no adult
franchise. Two figures are given for the size of
the electorate, and their bases differ. NCERT
puts the electorate at no more than 10 to 15 per
cent of the adult population. Keith and
Britannica give about 14 per cent of the total
population. One is a share of the adults and the
other a share of all the people, so do not mix
the two. When a question follows NCERT, give
"10 to 15 per cent of the adult population".
Besides these two, polity guidebooks give
"about 10 per cent of the total population"; like
the 14 per cent figure, it is a share of all the

people.
Separate Kept, on the lines of the Communal Award of
electorates August 1932: separate electorates for Muslims,

Sikhs, Indian Christians, Anglo-Indians and
Europeans. The Scheduled Castes (the Act's
term for the depressed classes) did not get
separate electorates. Under the Poona Pact of
September 1932 they got reserved seats among
the general seats. Seats were also set apart for
women, labour, landholders, and commerce
and industry.

Council of The Council of India, which had advised the

India Secretary of State for India since 1858, was
dissolved. In its place he was to have three to
six advisers (section 278).

IAS with Dr Ravi - Revised owner-review edition - 9 October 2026

]]]I IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

What actually happened

The Bank was already working when
the Act was passed.

The existing Public Service
Commission, first established on 1
October 1926, became the Federal
Public Service Commission on 1 April
1937. The Act provided the framework
for Provincial Commissions.

Used in the 1937 elections.

Used in the 1937 elections.

Done in 1937.
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Subject What the Act provided What actually happened
Burma and "Burma shall cease to be part of India" (section Burma was separated on 1 April 1937.
Aden 46). Aden too ceased to be part of British India

(section 288).

New provinces Sind was separated from Bombay, and Orissa Both were formed on 1 April 1936.
from Bihar and Orissa, with areas added from
Madras and the Central Provinces. Both became
Governors' Provinces. Bihar and Orissa was
renamed Bihar (section 289).

Two more points. The Act kept the British Parliament's power to legislate for British India (section
110). It repealed the old Government of India Act but saved the Preamble of the 1919 Act (section
3217).

2.3 What the Constitution of India took from the 1935 Act

* Dr B.R. Ambedkar told the Constituent Assembly on 4 November 1948 that the Assembly had
directed that in certain matters the provisions of the 1935 Act should be followed. Much of the
administrative detail of the Constitution comes from the Act.

* The framework is the same; the British controls are gone. Compare:

1935 Act Constitution of India
Three lists in the Seventh Schedule: Federal, Three lists in the Seventh Schedule: Union, State,
Provincial, Concurrent Concurrent (Article 246)

Residuary powers: allotted by the Governor-General in  Residuary powers: Parliament alone (Article 248).
his discretion (section 104) This is a change, not a borrowing

A council of ministers "to aid and advise the Almost the same words in Article 163
Governor", except where he acts in his discretion
(section 50)

A Public Service Commission for the Federation and A Public Service Commission for the Union and for
for each Province (section 264) each State (Article 315)
Federal Court Supreme Court, inaugurated on 28 January 1950

in the same chamber where the Federal Court sat

Governor's Proclamation when the government of a Article 356, on failure of constitutional machinery
Province cannot be carried on under the Act (section in a State
93)

* Article 395 of the Constitution repealed both the Indian Independence Act 1947 and the
Government of India Act 1935 (with the Acts amending it), but not the Abolition of Privy
Council Jurisdiction Act 1949.
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* The work of the Constituent Assembly is covered on other days.

2.4 The Indian Independence Act 1947

* On 20 February 1947 the British Government said that it would hand over power by June

1948.

* The plan of 3 June 1947 (the Mountbatten Plan), which Prime Minister Attlee laid before the
House of Commons that day, brought the date forward to 1947 and accepted partition. Its
points: the Legislative Assemblies of Bengal and the Punjab, each sitting in two parts, would
vote on partition; the Sind Assembly would choose which Constituent Assembly to join; there
would be a referendum in the North West Frontier Province and one in the Sylhet district of
Assam; Boundary Commissions would mark the new lines; power would pass on a Dominion
status basis. The plan dealt only with British India. Policy towards the Indian States was left

unchanged.

* The Act put this plan into law. Royal Assent: 18 July 1947. It has 20 sections and three
Schedules. It took effect on 15 August 1947, which the Act calls "the appointed day".

Subject What the Act provided

Two Dominions
(section 1)

Territories
(sections 2 to 4)

Governor-General
(section 5)

Powers of the
legislatures
(section 6)

End of British
responsibility
(section 7)

Princely states
(sections 7 and 2)

From 15 August 1947 "two independent Dominions", India and Pakistan. The same
date applies to both.

Pakistan: East Bengal, West Punjab, Sind and British Baluchistan, and the North West
Frontier Province if its referendum so decided. Bengal and the Punjab were each
divided into two new provinces. Boundaries were to follow the award of a boundary
commission appointed by the Governor-General.

One for each Dominion, appointed by His Majesty, to represent him for the
government of the Dominion. The same person could be Governor-General of both. In
the event Lord Mountbatten held the office in India and M.A. Jinnah in Pakistan.

The Legislature of each Dominion got full power to make laws. Its laws could not be
struck down for conflict with English law or an Act of the British Parliament. No Act of
the British Parliament passed on or after 15 August 1947 would apply to a Dominion
unless the Dominion's own law extended it. The Governor-General assents to laws in
His Majesty's name. Disallowance of laws and reservation of Bills for His Majesty's
pleasure ended.

His Majesty's Government in the United Kingdom has no responsibility for the
government of the territories that were British India.

His Majesty's suzerainty (paramountcy) over the Indian States lapsed, and with it all
treaties and agreements with the Rulers. Treaties with the tribal areas lapsed too. The
Act did not allot any State to a Dominion and did not require any State to accede. It
only said that nothing prevented a State from acceding to either Dominion.
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Subject What the Act provided

Parliament gave its assent to dropping the words "Indiae Imperator" and "Emperor of
India" from the Royal Style and Titles. The King dropped them by a Royal Proclamation

"Emperor of India"
(section 7)

Constituent
Assemblies
(section 8)

Interim
constitution
(sections 8 and 9)

Secretary of State
for India (sections
10 and 14)

of 22 June 1948.

The powers of the Legislature of each Dominion were to be exercised, in the first
instance, by its Constituent Assembly. For India this was the Assembly that first sat on
9 December 1946. So the Assembly was both the constitution-making body and the
legislature. The Act set no time limit for making a constitution.

Until the Constituent Assembly provided otherwise, each Dominion and its provinces
were to be governed "as nearly as may be in accordance with the Government of India
Act, 1935". The changes: no common central government, no British control, no acting
by the Governor-General or a Governor in his discretion or individual judgment, and
no reservation or disallowance of provincial laws. The Governor-General could adapt

the 1935 Act by order, up to 31 March 1948.

His power to make appointments to the services ended, and the service conditions of
officers and judges already serving were protected. His advisers were done away with.
Only winding-up work, such as payments and debt, stayed with a Secretary of State or
another Minister. As a result the India Office was abolished on 15 August 1947 and
many of its staff moved to the Commonwealth Relations Office.

The integration of the princely states is covered on another day.

2.5 The two Acts compared

Government of India Act 1935

Indian Independence Act 1947

Royal Assent

In force

Size

Aim

Power of the
British Parliament

Governor-General

Central legislature

2 August 1935

Provincial part from 1 April 1937; the
Federation never

321 sections, 10 Schedules

A federation of provinces and princely states
under the Crown, with autonomy for the
provinces

Kept (section 110)

Wide powers in his discretion and individual

judgment, and special responsibilities

A Federal Legislature of two Chambers, never
formed
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18 July 1947

15 August 1947

20 sections, 3 Schedules

Two independent Dominions and the
end of British responsibility for India
No later British Act applies unless the

Dominion extends it

One for each Dominion; discretion
and individual judgment ended

The Constituent Assembly of each
Dominion acts as its Legislature
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Government of India Act 1935

Indian Independence Act 1947

Princely states

Secretary of State
for India

Repeal in India

Could join the Federation by Instrument of
Accession

Suzerainty lapsed; accession to either
Dominion not prevented

Advisers ended; India Office
abolished

Council of India dissolved; three to six
advisers

Article 395 of the Constitution Article 395 of the Constitution

3. Extra section: chronology, 1927 to 1950

Date Event

November 1927

1930

August 1932
September 1932
March 1933

1 April 1935

2 August 1935

1 April 1936

1 April 1937

1 October 1937
1939

9 December
1946

20 February
1947

3June 1947
18 July 1947
15 August 1947

22 June 1948
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Simon Commission appointed

Simon Commission reports; first Round Table Conference opens in London on 12
November

Communal Award

Poona Pact: reserved seats for the depressed classes in place of separate electorates
White Paper; the Joint Select Committee under Lord Linlithgow follows

Reserve Bank of India begins work under the Act of 1934

Royal Assent to the Government of India Act

Sind and Orissa become separate provinces

Part lll in force: provincial autonomy begins; Burma separated

Federal Court comes into being

Second World War begins; the federation plan is put off

First sitting of the Constituent Assembly

British Government says power will be handed over by June 1948

Mountbatten Plan
Royal Assent to the Indian Independence Act
The two Dominions are set up; the India Office is abolished

Royal Proclamation drops the title "Emperor of India"
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Date Event

26 January 1950  Constitution of India in force; Article 395 repeals both Acts
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28 January 1950  Supreme Court inaugurated in place of the Federal Court

4. Three common exam traps

1. Not all of the 1935 Act came into force. Provincial autonomy began on 1 April 1937. The all-
India federation and dyarchy at the Centre never began, because the Rulers did not accede in
the required number. Till 1947 the Centre ran under provisions of the earlier Act. Yet the
Federal Court, with "Federal" in its name, did start in 1937. Questions present the federation
as if it had worked.

2. Loose lines about the 1935 Act. Residuary powers were not given to the Centre or to the
provinces: the Governor-General decided in his discretion. Under the Constitution they are
with Parliament. Two Chambers were given to six of the 11 provinces, not to all. The Reserve
Bank was set up under its own Act of 1934, not by the 1935 Act. Yet polity guidebooks list
"provided for the establishment of a Reserve Bank of India to control the currency and credit
of the country" among the features of the 1935 Act, so if a question gives this as a feature,
weigh it against the other options before rejecting it. The Scheduled Castes got reserved seats,
not separate electorates.

3. What the 1947 Act did, and did not do. Royal Assent came on 18 July 1947, but the Act's date
for both Dominions is 15 August 1947. The Act let British suzerainty over the princely states
lapse; it did not hand that suzerainty to India or Pakistan and did not force any State to join
either. It gave Parliament's assent to dropping the title "Emperor of India"; the title was
dropped only in June 1948. It allowed one Governor-General for both Dominions, but each got
its own.
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5. MCQs with answers and explanations

Q1. Consider the following statements about the Government of India Act 1935:

1. It provided for two Chambers in the Provincial Legislatures of six Provinces.
2. It vested the residuary powers of legislation in the Federal Legislature.

3. It provided that Burma shall cease to be part of India.
Which of the statements given above is/are correct?

*(1) 1 only
*(2) 3 only
*(3)1and 3 only
*(4)1,2and 3

Q1. Answer: (3) 1 and 3 only

+ Statement 1 is correct: Section 60 gave two Chambers, a Legislative Council and a Legislative
Assembly, to Madras, Bombay, Bengal, the United Provinces, Bihar and Assam. The other five
Governors' Provinces had one Chamber.

+ Statement 2 is wrong: The Act gave the residuary powers to neither legislature. Under section
104 the Governor-General, acting in his discretion, could empower either the Federal
Legislature or a Provincial Legislature to make a law on a subject found in none of the three
lists. It is the Constitution of India that gives residuary powers to Parliament (Article 248).

+ Statement 3 is correct: Section 46 says "Burma shall cease to be part of India". The separation
took effect on 1 April 1937.

* Why the other options are wrong: (1) leaves out statement 3, which is correct. (2) leaves out
statement 1, which is correct. (4) includes statement 2, which is wrong.

Q2. Which one of the following was NOT provided for by the Indian Independence Act 19477

* (1) Lapse of His Majesty's suzerainty over the Indian States
* (2) A Governor-General for each Dominion, appointed by His Majesty
* (3) Exercise of the powers of each Dominion's Legislature by its Constituent Assembly

* (4) Allotment of each Indian State to one of the two Dominions
Q2. Answer: (4) Allotment of each Indian State to one of the two Dominions

* Why it is correct: The Act did not allot any Indian State to India or Pakistan and did not require
any State to accede. Section 7 only let His Majesty's suzerainty over the States lapse, and
section 2 said that nothing prevented a State from acceding to either Dominion. The plan of 3
June 1947 itself dealt only with British India.

* Why (1) is wrong: Section 7 says in terms that the suzerainty of His Majesty over the Indian
States lapses, along with the treaties and agreements with their Rulers.
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* Why (2) is wrong: Section 5 provides a Governor-General for each of the new Dominions,
appointed by His Majesty. The same person could hold both offices, but that was only
permitted, not required.

* Why (3) is wrong: Section 8 says the powers of the Legislature of each Dominion are to be
exercised, in the first instance, by the Constituent Assembly of that Dominion.
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https://www.legislation.gov.uk/ukpga/Geo5and1Edw8/26/2/schedule/FIFTH/enacted
https://www.legislation.gov.uk/ukpga/Geo5and1Edw8/26/2/schedule/FIFTH/enacted
https://www.legislation.gov.uk/ukpga/Geo5and1Edw8/26/2/schedule/TENTH/enacted
https://www.legislation.gov.uk/ukpga/Geo5and1Edw8/26/2/schedule/TENTH/enacted
https://www.legislation.gov.uk/ukpga/Geo5and1Edw8/26/2/section/5/enacted
https://www.legislation.gov.uk/ukpga/Geo5and1Edw8/26/2/section/5/enacted
https://www.legislation.gov.uk/ukpga/Geo5and1Edw8/26/2/introduction/enacted
https://www.legislation.gov.uk/ukpga/Geo5and1Edw8/26/2/introduction/enacted
https://www.legislation.gov.uk/ukpga/Geo5and1Edw8/26/1/enacted
https://cbc.gov.in/cbcdev/crown/crown8.html
https://cbc.gov.in/cbcdev/crown/crown8.html
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+ S21: NCERT, Class XII history textbook, chapter 14 (on Partition), file as printed in 2022-23 and
still on the NCERT site. https://ncert.nic.in/textbook/pdf/lehs305.pdf ; with Theme Eleven of S7 opened
again: https://ncert.nic.in/textbook/pdf/lehs303.pdf
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Topic 23 - Government of India Act 1935 and
the Indian Independence Act 1947

SBentd

1. 208), avésoe')" 23955

g6es HaHess Séyo (Government of India Act) 1935 ese grdes Sz (all-India federation)

LB B0D0B, FAINO (provinces) SYoHoPBIE FYNoB. a8 Jegebogdg wSéo (Indian
Independence Act) 1947 8ot E1A$HH8 (Dominions) omyén SR DR areddd HSnhood.
R0 Tra3gorPen DEARY SEH &3 EENIODED SrByen BIS 1935 tStro JSPER SEwean.  D2r0ts
S 58065°B, 1935 58065° Dasore 9:regd"8 SN 2emren A, PEes Trazrgotio TP Koo Do &%
20 H8ZS® eacdrrh @,

2. 8Dz Sy

2.1 1935 w50 der SQYod

* DR EMRDK (Simon Commission) 1927 $5:50205¢5° AaHAowthd. B 0HseOE D>
9050 §°w§@6 E0RS (Indian Statutory Commission). Ro¢e® eddtidd DehHgen e ;
@038 DB 3°8. BB 193085° AIHE YA, FASNS® (530¢5g xS (dyarchy) Seed Baod.

+ 1930 850298, 1932 &o20b Locsg 5P0085° ©0¢sSeS® Ha3eesd Fo& Eends HdseSzen (Round Table
Conferences) 2s8mran. DR HaHesgo 5 HAJGSSOL 33e8He8oeS® (White Paper, 1933 S58y)
$8BoD0d. e OSOSH (Lord Linlithgow) eae3ggesss 988 JegRvoexn eeonoés DBE £21ed (Joint
Select Committee) &5°¢3Q 588800 (1933 Koo 1934 HEL). D 1935 estfdy 28 ooar
es3cSo (Royal Assent) eodod.

* 3006580 e3IeBoDBNE 83 50e° 200 (Burma) devocsSen & esomyomw. 1935 Go2xbes®
JrGo0en ARY) Bockd Sexrent BBH H0QoDBEJB: 208es Hahesg Sero 1935, 2307 HeHess wS&o
(Government of Burma Act) 1935. eer &80 K000 grr8es Hesresg <5&0es® 321 dED 14
gerrente (Parts) essyo; 10 NEFIE ST G200,

+ 1858 8502 1919 H5EL SN Segrerds 255 B (&5 12) Sdavo.
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2.2 1935 ¥5¢yo: Do Baod, D568 Do 238008

e90do

eodey gees 6265"&)5
(II 2,)"’(‘50)

Sog30e5® ¢3g0e5g
DN

&0 o Byod

"ges Sdoeeg” (Federation of India)es®
HSHY JeAKew (Governors' Provinces),

DD EMRJY rAdyen (Chief
Commissioners' Provinces) esoésow.
DogrardHen (Rulers) 368 Hebod
(Instrument of Accession) Doesgo B BBYS
{338 Sograren (Indian States, princely
states) &e esotoran. Do DEe3owrer0é3
Bockd Dken BT, 2.8e3: HEBR FER0enS™
OB 325 DBR ToertH Dggay (address)
5508y0e3°d. Bochr: TS e JE (Council of
State)&s® SorareH e 104 Jeaeg® EK0 52
FRDH FoKy, ) Sograren Boed; B8
D0JT° BT @A) Ho°T°e) S0dko
233°e3°65° D50 Ho esowd).

8gea, DR BB en, 5B HgHaTETe
(ecclesiastical affairs), 882s& Jroeren (tribal
areas) 656 23:56¢&5 (Governor-

General) 38S° esoe3e0n. DR 0D S
Desges 308 (in his discretion) Syerdd;
&30 Ao HSHEs Qowsor Sy
(counsellors) esoesth. i DEEES oz
DE 50088 QoS o&socéd (council of
ministers) S5xo®. 55 8HESLH "HEgE
eeigesen” (special responsibilities) gee
E700: B8, HB0s, e30E JBE0, HEIS,
oedelen, HBgen, BB Rooe) o, e0
eroe3.
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Dezor Do 23808

JSoeg NEYES Bk, sPrdyS0es 5r0H
DoearddHen 368k, 19396° Bols’ HiHos
OSJJCQSO SN0 & HerDED DES
XA | getio Qe eaé.)egeé oS,

O AYNCE® DABOHBE; NocirE0d3 O
JSoeg DTN ITPENGR. 1947 SEKH
SogrR)) BBB)E 23585 89S NS
(Governor-General in Council, e9oé3
(556 3568, e300 SPEgATITE FNS),
Bo&oHS B8esd (Indian Legislature,
2063 e933)e3 Sog§ 5¢0eS) Sayron. ¥
eeh gt5eh HaHesg 5oesW (19196°
DN500S dPB’JoeS'SX)) DaxodsSer 8065
HABBe00; &3 davoddedy Xl gxetio,
FAE chrge ESJHoezeom.
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e9040 -65%30 Do Baboﬁ

DEES Seadas 8otk Hegen esoeron. NS e DE: HEBQ
(Federal QoS> (British India) 156 oo,
Legislature) Sogrro) 104 508 HEH Hghgen. 2l B4

325 HB K3 Vwrd Hards Hoekd DHehgen
DB DBL0Ed By, DS eod) (Federal
Assembly): D8 BodasiH 250 Lood,
K)o‘g‘*moéo 125 K008 N85 K)e;ﬁgen;
SOHBMS 0BH. TS @d DES® HESQ
90505 (‘6?§a§g§5 e H00B 8,63 SETP
D8PS (JesgE A, direct election).
26568 90DS® DB 9oGoSr HeHYE’® D&y, H
008 AN BISIL DaHgen
DiYH0erth. BoFeare HeHgerdy :()o(g‘méé)en

Do B>
) $OEHE 8NN DS, FASNG® t3g0esg
39050 0BHH o 8onod. B5EELH "H5%aNH0, e
(provincial 2598 (to aid and advise the Governor)
autonomy, I 00850066 €50€008); e80HS S NeSEes B
gtio) DIBOPONS DRASTOLH 9B 5805edd (RES

50). 55655 HBFE exreigesen o (DES
52). e3053 e83Syew (ordinances),

556 Segeexn (Governor's Acts) B3a$desyy. &s
S0 $5°60 LEDB Y SESHE0 AeSgo SEN5E
Q8>S (Proclamation) @egoe aredss ¢S
B85 B85y (RES 93).

RKo3ecddy FS 266 exdee (Federal Legislative List, 59
ALV (N @oaen), FrAXN e (Provincial
Qeargd) Legislative List, 54 eso@rex), esdind erde®

(Concurrent Legislative List, 36 esozeen)
IO, DB eBsPTroRH (residuary
powers) 3otk Jgres® B8 5B,
2PDBS K B wodod 5830 DD WHSPTY
558)6 8356 55 DeSen 08D

DCEBES <5085 ), PR L5¢ESEd TP
BBYBL5Yy (RES 104).
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Dzzom® No 228008

DG DEYESE.

1937 RS 1 K000 90¢5°8 SNYod. &3
530 80¢S 19376° DYKexn 2380, NCERT
$5°60 11 FrASNG® DDWBES® 57035
0SB0 S)Yd. NCERTSN 34 Desesd
(Partition) esgegaso 38 B en glood:
57030 11 PALNG® 080e36° Hoy
2863 (absolute majority) Syod;
N0e3S® B HEHEFeN DTYEN BDOE.
@063 5065 3B oY 30230e8 SYNS
I8N B D, A Bocss

52030 Heherged NCERT 9d)yS 8%),8.
DES® D TR, A T EIDR), J03
B 50T Dofee eRHE Yy SR
f()go.nodo&.

1937 000 @&’ es08); PECS
©RSTeOK FoGaHS B3PSO TohrHod.
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esodo $é&o o Byod D220 Do 228008
FA/N Sedefen et L8NG’ otk Hesen es0eon: TR 1937 %000 @0&® e0d.
(Provincial $0csd (Legislative Council), 30529
Legislatures) (Legislative Assembly). es esd Jr&oyen:

Boge, Boezeow, Bomrs, ANIEE FPAIJY
(United Provinces), 556, eodyo. Moties
0B083S° 2.8 es (F05K25) esotnod. & 0%
PABNeN: HoeeeS, VoS FAIN0-ZBoed
(Central Provinces and Berar), sco%sg
D850 A8y (North West Frontier
Province), 2,837, Jod. 3255528 S20H00S
0BH. TS Lo0tsd A es; DB Hareés’
AP HaES Hoedy dghgen DED DBHea

BYPS>.
266 8% (Federal  gr°8es Hred g (Chief Justice of D50780g DGYEEE 53008 80 Tyew
Court) India), 5508 QoiS B TgahSarthen  WBTE; VES 318 IS Dew Ey0D0B. 7B
€50e3°%. °K 65 f,)g SAHD0 SEE HEsJes® 1937 K00 1950 HEL HAB0H ('I 937
otth. 8% GOST HIBR0B. DSTRS, 08205 15 DKYEoB). J00e5e3 Had
FIYNe0, DSPgS® 36 Soree) ey SJegaHisuseg 6 $5°85 336 (Sir Maurice
Darrred® BAS Frdoes wHsY HBY (original Gwyer).

jurisdiction) eso®; @oé3 eerotd Jazerren
Beborr & E%E S3pon. & S0 ©F DSBS
50250800 éooapg@;é mgoti) %) Y
8% HENOD @anH 5SSy

5586 83566 @GHS H0HE ErHods® wdIraHo
(advisory opinion) K:8:5e8yy. 56 8%
BENOD 0SS 2 TGS (Privy
Council) esayyen Bx08%5Syy.

28805 &a <Séso RBID Doy BaHSB. RBI ddyGod €3¢0 e935°¢S0 0@ ¢35 RBI HAS0d.
B23bg exgo§ 5B0S Besbg 2308 Seyo (Reserve Bank of

(Reserve Bank of |ndia Act) 1934 8oc5. @8 1935 DJS 15 H

India, RBI) Se5enE3od); 9083 1935 S5EedS Tres esBrSo

or5Te8 Trenth See B10&. 1935 Seyo RBID
£ 5g556° @aDodyod, wod. RBI 6565,
&:;;»593 alsTep{el V) 666&5 235865 ¢85 DeSges
B85 DoHAPE, SO (DS

152). S, $8)8, RBIS 502300003 &
DB 630D 50058 95008 SHot
O38ETES (RES 153).
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e904d0 -65%30 o 32);06 Dzzom® No 228008

OHE BOI0 EWRH  DBraghd 2.8 HDE HBID EWRS, DB FASND 1926 @826 15 SO0 JBYES

(Public Service 2.8 HHE 5830 LS esotrran. oty S ODE B8O LR, 1937 NS 15
Commissions) 290855063 DK APALNYeN 2083 0¢38 65 SDE 5D ERST H30608.
Es5NGT 2.8 KNS e50cs5SYy (VS 264). XN ERY DT B3 5éYo
s’og:é:é):éo $§%o€)o&.
85820 SPEy); e:ssg, DY), 5e0sd eageﬁe esgPGor 8,630 SPEY); 1937 QQ&éef 233 580D0d.
(franchise) FIY. SABrese0c508 S.en &y, (adult

franchise) Sc%. 8,68 Soayg% Bocdy By e
EJDIPow; €3 Bocoed esgrdo 3. NCERT
O5°80 £:08)> SBresd 235°ep°eS® 10 830D 15
D8 QocsBcsr. 88 (Keith), Hedse
(Britannica) Hs°o Swefo 233°23°5° Kooty
14 F¢50 50008 Loex Ty, SAYoD. 2883
SBrre3d0es’® Breo, B Swebo eseeres®
Feb0; S‘°ao€e°3 &8 80083 £ SeciEods. SN
NCERT&) e9:8008R) "$5@3re3 eseepees® 10
00D 15 380" 93 BYS 8o, &8 Bods
seHote, 3OS 98 HJsren "Jweo wrers®
03552 10 Bebo” @03 B, QJP0w; /B o
14 eebo BE et Inddo 237G S° T )

3220¢808).
O8g8 1932 et aeed Ex8argdeS e (Communal 1937 QPSS 138 oo
QRBresgdgren Awa I’d) ég@e‘s‘; HE3D ES5eHoeesd: a’)ao‘f\goe)o,
(separate dEy 0, FREBODH §935en, eoff-HodaH,
electorates) OB RAHHE HBGE D@BesEHTEe E5T=)00.

eégd HerertH (Scheduled Castes) HEgs
QRBresEHgren RHIBL. 9eamdd Sgrerd
(depressed classes) &s <50 &°C 3
ey Keren. 1932 JPo2b o3 e
2:83y0¢50 (Poona Pact) $s°do 68

23585 Feed® £ Jrarols Bty BFd,
Sosrefen, seERN, APRgS0eD, STeedess,
JBFTNE ST KT FoPe SET000TD.

QoG0S NS 1858 K00 gties Trasg SPEgEBS (Secretary 19376° 90 238008.
(Council of India)  of State for India) Hess%ern BS) oA

TS 56 Bz, TR FoiSoS® eaHIH

S0tH8 Koo eBHHB SHFLH SoTTeden

(advisers) esoerth (ES 278).
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evodo $é&o Do BAyYod Dzzorr o 238808
207, DBS (Aden) "0 B8R GEBBFoS” extiore eocsc" 2303 1937 RS 15 D&Don0d.

(Burma shall cease to be part of India) e
DES 46 B2N0B. ABS K DR BolaSreS®

tio SPEr0T a0 (DES 288).

%8 JrSen 05K Boean H0D), 2,078 DFEE-2,0%)  Totsr 1936 VS 15 Dyzeow.
DB 50D 3B BB, 287N ST,
2086 FPAZY 30 EQ) Sro@rerss SOJ.
08, 2837y Boths KXY PS8NeASTIo.
D556-2.07) K D DB $5°808 (VES

289).

$08° Bocdy DNROSren. DR RoGOSD Serren BaHTEAE DER Y0t 58 WHSTTRY) &3 5o
e 50008 (DES 110). &3 S0 es ZeBes HaHesg 5eR)) Bl B3R08; 52 1919 5o HBS3ES

(Preamble) Ss°gfo e e50D0d (JES 321).

2.3 23°8¢$ U‘&’."So(fo 1935 z!SéeJJo 500D Do B¥r08

« B°Q) DRSS 1935 583065° D2rotdes 9odBomrerd Trasrgot] HBRH (Constituent Assembly)
333005 c;°§5 9.e3b. @028¢5) 6 (Dr B.R. Ambedkar) 1948 550235 45 HBRHES® By,
Tre3°g0t50e5°R) FPOTIER0S DBSTS® wrer 23tfo &3 380 Kood SYoB.

. <5830 @93; DR 3°8 O HSgho DSaOR. DE) Scéod:

1935 <5&o 23°8¢% uvzsvsodo
e

NEL 216531’3666 Sorecdy a@en: DESS DS, FPAKN®
2)&e, éaéo&c% 2P

9535 RSPTER: (5586 83585 S5 DeSgen 08D
8ee00dd (RES 104)

HIEEH "BE0K0, 53" RN $10800¢O; e3aHS
&5 DeSEEa 28K HATD RSO S50 (VYD

50)

DX, DA JrALND 2.8 HDE HBID ERS (RES
264)

BESS §
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DE NATFSS® Harecdy erdEeen: Sog edee (Union
List), ovgj e (State List), éséo&& DS (9SG
246)

053 HSTTT: PEI00NE Bty (0EGes 248).
3B 1935 &0 Hr0D) BH/B 5°6%; So°edy

Q88 1638° TP @93 H5°eren eT2)00

Sogrd8 (Union), $& oorgds 2.8 HHE K80 SRS
(0685ea 315)

L008%5; DS 5% HABJS $6e0e5°S 1950 23550
28 ar8o2IRr06
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1935 <S5és0 2o8es mzsvsodo
e

5830 H°B0 FrKY HAHE°IY) ScbDcso ARIg0 SeORY)CE 0°908° Trezegot aShoGPotio DHOFHE HoS eRESE
555G DD HEES (JES 93) 356
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- To2gotfoS™ e9QESE 395 238 Argeboghs <Seyo 19478, 2378 HaHess <Sevo 193550 (wory
558005 e’ 5:56) B 3108, 57 ) NS HSCE HOG B8 Séo (Abolition of Privy
Council Jurisdiction Act) 19495 8¢ SaHSBe.

. Tezgol HBRS IS HA 33 Bre® ool

2.4 23°8¢5 ﬁ‘:séogég z‘Sémoo 1947

. 1948 23] J°¢38 @HSCTR) WNAP DR HDeHeEg0 1947 S8 208 HEBoDod.

* 1947 23S 3 5°¢3 HET DL FofererS Hear@S (Mountbatten Plan) eoésds. Hmdsood eoed
(Attlee) 0@ 8% B F°0 @) st (House of Commons) Sx0es 50w, BB @seE 2BAD
19478 $300650% 23808; B34 2523580 @oHEB0D0E. otHS @oreen: Borrd, Hoedd FIDEIeN
B0l BPTPeRT DG NDXIFPSER) I35 ot SN, & Teargot] DORBES® Bores® Do FoRBHES
QG008 T°aHSg DO FPALNS’, IS S (Sylhet) B8’ HardrosH JELes
(referendum) esdoiredood. §°¢ HBSRELRK D8RO (P (Boundary Commissions) (haarom.
QSO DS e (Dominion status) FBHRES @AY, &8 SEeRE HEBRQ Yok
$5°¢83 $022080D0H. IR NS DAA$0S° e BB

- 88 QEFPED SQETDH0 AYNoO 238 Aegeboghg <Sevo. BIY 1947 2B 185 Tre es35ecSo ©DoDod.
HoHS® 20 ED, Hasecdd eEFYED eso)00. BB 1947 e9tid 1585 050¢5°8 HYNob; Seso &a 38
"Dfes BH" (the appointed day) eoexod.

evo o &0 Do Bayod

8ot 1947 e:adén 15 K850 Qo&0Sw, ci)"ér_io)"s 3 "Boch c‘()séogé &“&JX)OSJ:‘QJ" é)q)cf,@"om. Bo&0e38 193
EEAAHP 38,
(83 1)

gigmren (DES  PEYS® ey Bomrd, HBY Hoeel, Do, HEBR TS €5083°aw; HFPIPADH DEBES®

2 Z00D 4) e BOSB 005N DO K Kt €50t00d). BomrSy, Hoareddidy Boid 8% radyent
Dee80wetd. BHHEE 2356 DaH Ao 505 LS Y3y &y (award) Hsedo B05°¢ren
€50€3°00.

(556 3565 OB ENIAHRL 28 HSHEE 28566 e50er8d. 30558 Y3 Toew (His Majesty) DaH8;

(RES 5) EMAOHA oS DA e3aHS Tredd HAY. 2.8 $588 Bochd EIOHPE 5586 23585
50055552, DHB8 HoGoSreS® erd SoSerend, FBYSS® No.. 2857 (M.A. Jinnah) es He3DeS°
BN,
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AN DB EDAHS 58085 Segeen DD G RSB0 SN Yool <5¢e8 (English law) ™D,
wdseored (RES DY JPER00e 5EPRS TP D¢Sorr &I70HS 526308 &3 c580eS DO Sezren BYoT Y.
6) 1947 e353> 155 R, &3 e57°ges Q) DN JrG00en B & SQRIT®, ELICHS Aods <5éo ToRY

$580D2IS &3 EIAHLD H5J0d; BEJES H5oc3cd. Serosd oo DB X5 8358 esIcSo
[P, Sereds orer 8¢ daHiso (disallowance), Deperds ores HOBLILD VO esowsiéo
(reservation) esH¥*oseomn.

DB, eeiges 0YBHBLH DER BoGOSTT €5 BPerTre e DR0H0S® ASNJIBE 80HEs0S DER ores
S0 (RES 7)  HabergdS (His Majesty’'s Government in the United Kingdom) =8 & exeigae Sco.

NgBR Sograren K338 Sograren DB, orer HugADesgo (suzerainty, paramountcy) Egonod. SogRDesgo

(RES 7,385 2) @908 Sograre HBR 0oerd &) P @HS 0. TS’ 6 SoFrdHed’ e Soghen
(treaties), 2s3yyomren (agreements) esd)) Seiasegon. HBesS Jrodred’ &) Hochen Kee
S5O0, &8 580 & K)ogavﬁa QD EAAHSE Ee3°000583¢5; Kooz BNV
Borod BB, Sogrren Botd EECHPES® BISTZT B8NS e S5 S Iy,

"grEes <S558 orey DBEHD "RodA% BoHBeE" (Indiae Imperator), "ades <$858" (Emperor of India) e
(38 7) Srererds Fofoustzrds HBR JrProtn s 580’ eReso BO10B. Ter 1948 23S 225 28
DS ores HEes (Royal Proclamation) wegoe 52630 &Pefiomed.

oresegod BB EIHS 5¢9%eS ASTTTOK S5ty &3 EMIDHS Trargots HORG DABrHR.
HBRBN (DES QoGASTED 9B 1946 G028 95 03838 HXTSER0S DOAB. @od3 &3 HOJS OregoreR)) O°R
8) OGS, SRR HIBBB. Trampgols BSSEH S Stgo O (it RS,

&) O oresegod HOAS 38 DTN B BB DA ENACHSL, TR ALY "ABKSoes HELH getes
orargotio (DES  HaHess Séro, 1935 $5PE" 3Doaed. Srediyyen B Bocdy EICDHHE® esdincts Sof Hahesso
8, JES 9) €5065¢%; @(-335 @9t e50¢sE; 6656&5 235865 o, (‘5&‘36&5 D €65 DeSgen B (diSCI’etiOI”I) S

$g8t9es Do B85 (individual judgment) HABDHcEo E50csesd; B8N DB DO
e50c5s0, ¢ <SETPRB BEH B0%¢s0 €50¢58. HHEE 2358S 1948 Sy 31 HBEH exestrge wogoP
1935 58)065° @S558 R0S Srednyen B0y

2°05¢5 Tresg $58gK0e5° Dosrrsren B eaHS @HS B0 H0AVA. YT HABKK) s, SegaHseHe
S88¢38) (RES 5830 RBHODH Bges BB, 0D HOTTHO 3B DTS, Bospen, R erol
10, DES 14) 500005y Ddven Sregd &’ 28 Tresg 576538 (a Secretary of State) eSE TR, K5:8° Koo SGS

7 oferow. Bo’ Fodkasr ead (India Office) 1947 estfy 158 Sonod; Tl deyyodS® woer
008 570338 BBA) eHRH (Commonwealth Relations Office) Sseoed.

K3BR Dorare DdSo 38 8% H008.

2.5 Both Sére JOL

e90d0 8¢ HzhHesg :‘.5%30 1935 23°8es 3"8950@5 65%)0 1947
ores e335°¢50 1935 esefo 2 1947 258 18
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e904d0 g8 HhHesg esggo 1935

0S8 SNS BB ALY gtfo 1937 S 1 Kood); Sy

g0 DRYE® TS

£855e00 321 B, 10 ek

SERS B TS (Crown) 8ocs rK8nen, HIB3
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Topic 24 - Money: functions, measures of
money supply and the money multiplier

ENGLISH

1. Concept in one line

Money is whatever is generally accepted in payment; the RBI counts it in four measures, M1 to
M4, and the money multiplier shows how many rupees of money supply stand on each rupee of
reserve money. The examination asks what goes into each measure, which measure carries which
name, and how the multiplier is worked out.

2. Revision notes

2.1 Barter and the functions of money

Barter is the exchange of goods for goods, without money. It works only when there is a double
coincidence of wants: each person must have what the other wants. Money removes this need.

The problem of barter that it

Function What it means
solves

Medium of Goods are sold for money, and money buys A seller need not search for a buyer

exchange other goods. NCERT calls this the "first and who also has the exact good the
foremost" role of money seller wants

Unit of account The value of all goods and services is Without it, each good has to be

(measure of expressed in money units, as prices valued in terms of every other good

value)

Store of value Wealth can be kept as money and spent later.  Wealth kept as goods is hard to carry
This works only if the value of money is forward: rice is perishable and needs
reasonably stable storage space

Standard of Loans and other payments due in the future Barter has no common standard for

deferred payment are fixed in money a debt that is to be repaid later

NCERT names the first three functions. Many textbooks add the fourth. It goes back to W.S. Jevons
(1875), who listed four functions and called this one the "standard of value".

2.2 Kinds of money

+ Commodity money: the thing used as money has value of its own, as a gold or silver coin has.

+ Fiat money: today's currency notes and coins. They have no such value of their own; they are
money because the government has made them so.
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* Legal tender: currency recognised by law for discharging a debt or obligation, subject to
applicable conditions and limits. RBI banknotes are legal tender unless their legal-tender
status has been withdrawn. The Government of India issues coins and the Rs 1 note; other
banknotes are issued by the RBI. Coins of Re 1 and above are legal tender up to Rs 1,000 in a
single transaction; 50-paise coins up to Rs 10. Acceptance beyond these coin limits is
voluntary.

* Bank deposits: demand deposits (payable on demand, used through cheques) are money,
but they are not legal tender. A cheque can be refused.

* Money supply is a stock: the total stock of money in circulation among the public at a point of
time. In India it is currency plus deposits held by the public.

2.3 The four measures: M1, M2, M3, M4

The RBI publishes four alternative measures of money supply. They come from the RBI's Second
Working Group on Money Supply (1977).

Measure What it contains Name Remember

M1 Currency with the public + demand Narrow The most liquid measure. NCERT
deposits with banks + "other" deposits with  money writes it simply as M1 =CU + DD
the RBI

M2 M1 + savings deposits with Post Office Narrow Adds post office savings, not bank
savings banks money time deposits

M3 M1 + time deposits with banks Broad The most commonly used measure;

money also called "aggregate monetary
resources"

M4 M3 + total deposits with Post Office savings  Broad The least liquid measure

organisations (excluding National Savings money

Certificates)

+ Liquidity falls step by step from M1 to M4.

* Currency with the public = currency in circulation minus cash held by banks. Currency in
circulation is made up of notes in circulation, rupee coins and small coins. In the RBI's table,
notes in circulation include central bank digital currency (CBDC).

* "Net" deposits: only deposits of the public are counted. Deposits that one bank keeps with
another bank are left out.

*+ "Other" deposits with the RBI are a small item: deposits of foreign central banks,
multilateral institutions and financial institutions, and sundry deposits.

* M3 is built on M1, not on M2. So post office savings deposits are in M2 and M4, but not in M3.

* The name "aggregate monetary resources" comes from the RBI's First Working Group (1961),
which gave it to money supply with the public plus time deposits with banks.
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2.4 Reserve money (high-powered money, M0)

Reserve money is the base money of the system: the currency in circulation and the deposits held
with the RBI. It is also called high-powered money or the monetary base, and is written MO. NCERT
says it is called so because it acts as the basis for credit creation.

Reserve money = currency in circulation + bankers' deposits with the RBI + "other" deposits
with the RBI.

Bankers' deposits are the balances that banks keep in their current accounts with the RBI, mainly
to meet the cash reserve requirement.

Item In reserve money (MO0)? In M1? In M3?
Currency with the public Yes Yes Yes
Cash held by banks Yes No No
Bankers' deposits with the RBI Yes No No
"Other" deposits with the RBI Yes Yes Yes
Demand deposits with banks No Yes Yes
Time deposits with banks No No Yes

2.5 The newer RBI aggregates

The RBI's Working Group on Money Supply: Analytics and Methodology of Compilation (Chairman:
Dr Y.V. Reddy; report of June 1998) proposed a new set of monetary aggregates and three liquidity
aggregates.

Aggregate What it contains

NM1 The same components as M1
NM2 NM1 + short-term time deposits of residents (contractual maturity up to one year)
NM3 NM2 + long-term time deposits of residents + call/term funding that the banking system

obtains from financial institutions
L1 NM3 + all deposits with Post Office savings banks (excluding National Savings Certificates)

L2 L1 + term deposits with financial institutions + term borrowings by them + certificates of
deposit issued by them

L3 L2 + public deposits of non-banking financial companies
* Two changes of idea: post office deposits moved out of "money" into the liquidity aggregates,

and deposits are counted on a residency basis. NM2 and NM3 do not include FCNR(B)
deposits.
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* The RBI Bulletin of September 2026 prints both sets: M1 to M4 in "Money Stock Measures",
NM1 to NM3 in "Monetary Survey", and L1 to L3 in "Liquidity Aggregates". L1 and L2 are
compiled monthly and L3 quarterly.

* In examinations, "M1, M2, M3, M4" means the older set in 2.3, which NCERT teaches, unless
the question itself says "new monetary aggregates" or "liquidity aggregates".

2.6 The money multiplier

Money multiplier = money supply (broad money, M3) + reserve money (M0). It tells how many
rupees of money supply stand on one rupee of reserve money. RBI annual reports have shown it,
under "select monetary ratios", as the "M3 multiplier".

Two ratios decide it:

* Currency-deposit ratio (cdr): currency held by the public + deposits. It depends on the habits
of the public.

* Reserve-deposit ratio (rdr): reserves of banks (cash with banks plus their deposits with the
RBI) + deposits. It depends on the cash reserve ratio (CRR) fixed by the RBI and on any extra
reserves that banks choose to keep.

The following is a simplified textbook model: M = currency with the public + deposits and H =
currency with the public + bank reserves. It leaves aside "other" deposits with the RBI; define
deposits consistently in both ratios. The observed M3/MO ratio uses the RBI's full statistical
aggregates. The textbook formula follows in three lines. An earlier edition of the NCERT textbook
derived it in these very steps; the present edition (reprint 2026-27) works out only the simple
multiplier given below.

* Money supply = currency + deposits = (1 + cdr) x deposits
* Reserve money = currency + reserves = (cdr + rdr) x deposits

* Money multiplier = (1 + cdr) + (cdr + rdr)

In this model, with other conditions unchanged and rdr below 1, a rise in cdr or rdr lowers the
multiplier. A CRR cut raises it if it reduces the effective reserve-deposit ratio; the actual change
also depends on public and bank behaviour.

Simple deposit multiplier Money multiplier

Formula 1 + reserve ratio In the simplified model: (1 + cdr) + (cdr + rdr).
The RBI statistical ratio is M3 + reserve money,
using full RBI definitions

What it assumes The public holds no currency  The public keeps part of its money as currency
and banks keep no extra
reserves
What it links Bank reserves to deposits Reserve money to money supply (currency plus
deposits)
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Simple deposit multiplier Money multiplier
Size, using the same An upper limit within the Smaller if cdr is positive; equal if cdr = 0. The
reserve ratio between 0 model model multiplier remains above 1 when rdr is
and 1 below 1

NCERT's example of the simple multiplier: with a CRR of 20 per cent, reserves of Rs 100 support
deposits of Rs 500, so the multiplier is 1 + 0.2 = 5. NCERT then asks what happens if the reserve
ratio is raised to 25 per cent: the multiplier becomes 1 + 0.25 = 4, so the same reserves support
deposits of only Rs 400, and loans of only Rs 300.

2.7 The RBI's figures for 31 March and 15 September 2026

Item (Rs lakh crore) 31 March 2026 15 September 2026
Currency with the public 40.65 42.10

Demand deposits with banks 38.45 34.91

"Other" deposits with the RBI 1.32 1.23

M1 (made up of the three items above) 80.43 78.25

Time deposits with banks 234.11 252.42

M3 314.53 330.67

Reserve money 51.08 52.72

Money multiplier (M3 + reserve money) About 6.2 About 6.3

* The rows from currency with the public to reserve money are the RBI's own figures, as printed
in Rs crore in its Weekly Statistical Supplement of 2 October 2026 and its Bulletin of
September 2026. The RBI releases them every fortnight, so later figures will differ. The M1 and
M3 totals are the RBI's totals, rounded from Rs crore; they are not added up from the rounded
parts shown here. Only M1 for 15 September 2026 is added up here, from the RBI's three
figures in Rs crore, and then rounded.

* The money multiplier row is not printed in these RBI tables. It is worked out here by dividing
M3 by reserve money: 314.53 + 51.08 and 330.67 + 52.72.

* Each figure is rounded separately, so in both columns the parts may differ from a total by 1 in
the last digit. In the March column, 40.65 + 38.45 + 1.32 gives 80.42, while M1 is 80.43; and
80.43 + 234.11 gives 314.54, while M3 is 314.53. In the September column, 42.10 + 34.91 +
1.23 gives 78.24, while M1 is 78.25.

* On 15 September 2026, time deposits were about three-fourths of M3. Reserve money was
made up of currency in circulation (Rs 43.03 lakh crore), bankers' deposits with the RBI (Rs
8.46 lakh crore) and "other" deposits (Rs 1.23 lakh crore).
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Covered on other days: the RBI's functions and its monetary policy tools (CRR, SLR, repo rate,
open market operations); the money market; inflation.

3. Extra section: worked example, from reserve money to money
supply

This is an illustration with invented round numbers. It is not real data for any country or year.
Amounts are in Rs crore.

Given: reserve money (H) = 1,200; currency-deposit ratio (cdr) = 0.2; reserve-deposit ratio (rdr) =
0.1.

Step What we find Working Result
1 Money multiplier (1+0.2)+(0.2+0.1)=1.2+0.3 4

2 Money supply 4 x 1,200 4,800
3 Deposits 1,200 + (0.2 + 0.1) 4,000
4 Currency with the public 0.2 x 4,000 800

5 Reserves of banks 0.1 x 4,000 400

6 Check on reserve money 800 + 400 1,200
7 Check on money supply 800 + 4,000 4,800

Now change one thing at a time, keeping reserve money at 1,200:

Case cdr rdr Multiplier Money supply
Starting case 0.2 0.1 1.2+03=4 4,800
The public holds more currency 04 01 1.4+05=28 3,360
Banks hold more reserves 02 02 12+04=3 3,600

The public holds no currency (simple deposit multiplier) 0 0.1 1+0.1=10 12,000

What the example shows: a rise in either ratio lowers the multiplier, and the simple deposit
multiplier (10) is far above the multiplier that allows for currency (4).
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4. Three common exam traps

1. Mixing up M2 and M3. M2 = M1 + savings deposits with Post Office savings banks. M3 = M1 +
time deposits with banks. M3 is built on M1, not on M2. M1 and M2 are narrow money; M3
and M4 are broad money. "Aggregate monetary resources" is M3, and the most liquid
measure is M1.

2. Mixing up reserve money and money supply. Bankers' deposits with the RBI and the cash
held by banks are in reserve money, but not in M1 or M3. Demand deposits with banks are in
M1 and M3, but not in reserve money. Also, a demand deposit is money, but it is not legal
tender.

3. Taking 1 + CRR as "the" money multiplier. That is the simple deposit multiplier, which
assumes that the public holds no currency. In RBI statistics, the broad-money multiplier is M3
+ reserve money. In the simplified model above, itis (1 + cdr) + (cdr + rdr). For the same
reserve ratio between 0 and 1, positive currency holding makes the model multiplier smaller
than 1 + rdr; with cdr = 0 they are equal. Do not turn the ratio upside down. With rdr below 1
and other conditions unchanged, a rise in cdr or rdr lowers the model multiplier.

5. MCQs with answers and explanations

Q1. Consider the following statements about the RBI's measures of money supply (M1 to M4) and
reserve money:

1. Savings deposits with Post Office savings banks are included in M1.
2. Bankers' deposits with the RBI are a component of reserve money.

3. M1 is also known as "aggregate monetary resources".
Which of the statements given above is/are correct?

*(1) 1 only
*(2) 2 only
*(3) 1 and 3 only
*(4) 2 and 3 only

Q1. Answer: (2) 2 only

+ Statement 1 is wrong: M1 is currency with the public, demand deposits with banks and "other™"
deposits with the RBI. Savings deposits with Post Office savings banks come in only at M2 (M2
=M1 + these deposits).

* Statement 2 is correct: reserve money = currency in circulation + bankers' deposits with the
RBI + "other" deposits with the RBI.

« Statement 3 is wrong: "aggregate monetary resources" is the other name of M3, the broad
money measure. M1 is narrow money.
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* Why the other options are wrong: (1) and (3) include statement 1, which is wrong, and leave
out statement 2, which is correct. (4) includes statement 3, which is wrong.

Q2. In a hypothetical economy, the public holds currency equal to 25 per cent of its bank deposits,
and banks keep reserves equal to 15 per cent of deposits. High-powered money, or reserve
money (currency with the public plus reserves of banks), is Rs 8,000 crore. What is the money
supply (currency with the public plus deposits)?

* (1) Rs 10,000 crore
*(2) Rs 20,000 crore
*(3) Rs 23,000 crore
* (4) Rs 25,000 crore

Q2. Answer: (4) Rs 25,000 crore

* Worked solution: cdr = 0.25 and rdr = 0.15. Money multiplier = (1 + cdr) + (cdr + rdr) = 1.25 +
0.40 = 3.125. Money supply = 3.125 x 8,000 = Rs 25,000 crore.

* Check: deposits = 8,000 + 0.40 = 20,000; currency = 0.25 x 20,000 = 5,000; reserves = 0.15 x
20,000 = 3,000. Currency plus reserves = 8,000, which is the high-powered money given.
Currency plus deposits = 25,000.

* Why (1) is wrong: Rs 10,000 crore comes from multiplying 8,000 by (1 + cdr) = 1.25 alone,
without dividing by (cdr + rdr).

* Why (2) is wrong: Rs 20,000 crore is 8,000 + 0.40, which is only the deposits. The currency with
the public (Rs 5,000 crore) has not been added.

* Why (3) is wrong: Rs 23,000 crore comes from putting rdr in place of cdr in the top of the
formula: (1 + 0.15) + 0.40 = 2.875, and 2.875 x 8,000 = 23,000.

* A caution: the simple deposit multiplier, 1 + 0.15, would give about Rs 53,333 crore. That figure
is not among the options, and it is wrong here because the public holds part of its money as
currency.

6. Sources

6.1 Sources

* S1: NCERT, Introductory Macroeconomics (Class XllI), Chapter 3 "Money and Banking", reprint
2026-27. https://ncert.nic.in/textbook/pdf/leec103.pdf

* S2: Reserve Bank of India, Manual on Financial and Banking Statistics (March 2007), Section |
"Monetary Statistics" (page dated 1 August 2007). https://rbi.org.in/Scripts/PublicationsView.aspx?id=9455

* S3: Reserve Bank of India, RBI Bulletin, September 2026 (25 September 2026), Current
Statistics, Table 6 "Money Stock Measures". https://www.rbi.org.in/Scripts/BS_ViewBulletin.aspx?ld=24455

* S4: Reserve Bank of India, RBI Bulletin, September 2026, Current Statistics, Table 8 "Monetary
Survey". https://www.rbi.org.in/Scripts/BS ViewBulletin.aspx?ld=24457
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* S5: Reserve Bank of India, RBI Bulletin, September 2026, Current Statistics, Table 9 "Liquidity
Aggregates". https://www.rbi.org.in/Scripts/BS_ViewBulletin.aspx?Id=24458

* S6: Reserve Bank of India, Weekly Statistical Supplement, 2 October 2026, table "Money Stock:
Components and Sources". https:/rbi.org.in/Scripts/WSSView.aspx?1d=28748 (the most recent

supplement is also shown at https://www.rbi.org.in/Scripts/BS_viewWssExtract.aspx)

+ S7: Reserve Bank of India, Weekly Statistical Supplement, 2 October 2026 and 25 September
2026, table "Reserve Money: Components and Sources". https://rbi.org.in/Scripts/WSSView.aspx?
Id=28749 and https:/rbi.org.in/Scripts/WSSView.aspx?1d=28734

S8: Reserve Bank of India, "Data on Reserve Money" (list of press releases), with the press
releases "Money Supply for the fortnight ended on September 15, 2026" (25 September 2026)
and "Reserve Money for the fortnight ended on September 15, 2026" (24 September 2026). htt

ps://rbi.org.in/Scripts/Data_ReserveMoney.aspx , https://rbi.org.in/Scripts/BS_PressReleaseDisplay.aspx?prid=63667 ; h

ttps://rbi.org.in/Scripts/BS PressReleaseDisplay.aspx?prid=63656

S9: Reserve Bank of India, Annual Report 1999-2000, Appendix Table IIl.1 "Variations in Money
Stock", and Annual Report 2004-05, Table 1.17 "Variations in Money Stock". https://www.rbi.org.in/

scripts/AnnualReportPublications.aspx?ld=117 and https://rbi.org.in/scripts/AnnualReportPublications.aspx?ld=593

S10: Government of India, Economic Survey 1999-2000, chapter 3 (monetary trends and
developments). https://indiabudget.gov.in/budget_archive/es99-2000/chap32.pdf

S11: Wikipedia, "Money multiplier" (citing N.G. Mankiw, Macroeconomics, 11th edition, 2022,
chapter 4; and C. Goodhart, "Monetary Base", The New Palgrave Dictionary of Economics, 2016).
https://en.wikipedia.org/wiki/Money multiplier

S12: OpenStax, Principles of Macroeconomics 3e, section 14.4 "How Banks Create Money". https:/

/openstax.org/books/principles-macroeconomics-3e/pages/14-4-how-banks-create-money

S13: W. Stanley Jevons, Money and the Mechanism of Exchange (1875), Chapter Il "The Functions
of Money", text on Econlib. https://www.econlib.org/library/YPDBooks/Jevons/jvnMME.htmI?chapter_num=4

S14: Wikipedia, "Standard of deferred payment" (citing Mankiw, Macroeconomics, 6th edition,
2007; Krugman and Wells, Economics, 2006; Abel and Bernanke, Macroeconomics, 5th edition,
2005). https://en.wikipedia.org/wiki/Standard_of deferred_payment

S15: Encyclopaedia Britannica, "Money" (Milton Friedman and Allan H. Meltzer) and "Fiat

money". https://www.britannica.com/money/money and https://www.britannica.com/money/fiat-money

S16: Wikipedia, "Money supply", section on India (citing Reserve Bank of India, Handbook of
Statistics on Indian Economy, "Notes on Tables"). https://en.wikipedia.org/wiki/Money_supply

S17: NCERT, Introductory Macroeconomics (Class Xll), Chapter 3 "Money and Banking", earlier
edition (before the rationalised text). https://ncert.nic.in/ncerts/l/leec103.pdf

S18: Government of India, Economic Survey 2025-26, Chapter 3 "Monetary Management and
Financial Intermediation”, paragraphs 3.12 to 3.14. https://www.indiabudget.gov.in/economicsurvey/doc/

eschapter/echap03.pdf
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Topic 24 - Money: functions, measures of
money supply and the money multiplier

SBentd

1. 208), avésoe')" 23955

Do’ 90585 2N BLHIE g0 (Money). RBI &Y M1 5300 M4 56 Srenth Seorsdsrared®
B8)3000; 2.8); Erayon 82383 ¢§Sgo (reserve money) abes A Brrayraser ¢35y SEHo® (Money
supply) deesrd esols’ ¢§5g threao (Money multiplier) Benedrod. HEES® & EerirSoes® Do esotrom,
D F087T708 Q D €508, HEFSTRY) der B> 9 i HE .

2. 825 &y

2.1 5 Soe0y&, éa’ago Desvren

B350 Bt HRHE 23e5en 505 R DLNE D> 5% S8y DES (barter). 98 238mre06
§°8%e ¢5g0¢sg Ddzso (double coincidence of wants) e0t®: @063 2,588 5°2OyS H0L) Bols
ToF S 50w, Bols TPEE SPrdN08 S ToF Y esotd). 550 5063 &3 @B5580 e50cssd.

55 SeB)ES D D %208 28

eﬁ&é)oa
DB Sesgisoo SEHO8 @Ay 550 Broero; @ $5g08 AP B SRS SHB S
(Medium of exchange) =~ 38 $&vsven otro. $agd8 a3 &) FPentedd §%50 Se852OYS O
"3.»%933365(23, & s’awmgéoé" ¢ @0 E0C5¢0
NCERT 320858

Dend Fossedo (Unit of ) $30:He), e DendSiy §dg ordgs”, 20 BESB HA $505) DeSI® Moefee

account 8o measure @90€3 (58T BeNE°o 2B é‘_’ng.)é)és &5@‘) 33‘3@3 5«‘_\’.;30&
of value)
DenS A (Store of HoDHES éégo 8320658 TresHHD HB0°ges PAY) Do HpHo E3H0e5® oreStdy
value) BoHBE). (5550 e RSB JBor Berertd Trei8’Scio o HAsHgo

&0833 9B £¢E¢508 BRSO, 763D Derg oD e

5°55°8)

TPoNT® BEoHe N, S0 5005 FASFEONS BesS 0°ge8 BTNDYS O[NH SK0 SoedyGeSs®
Sseeao (Standard of DYoo) X505 DY €35% HX°ea0 DB es0cicsd

deferred payment)
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NCERT S00¢5¢3 5505°¢8 e’ 28706008, crer JeEg)sTen JeenfT DO & JKPow. ¥
g DS, BSF (W.S. Jevons, 1875) 65 5009 S8, eaHid arenth Defren BImE; & DB

"ensd Hdseeao” (standard of value) ey,

2.2 3Sg0 Bscen

« 5% ¢85g0 (Commodity money): ¢§5gom 530G 5R0HE TRAELI® AP0 Dendd 506108, 20T,

J0S& Teden B8 &resses.

« oHeS &850 (Fiat money): 9:383 3y e, Seeden &s E5°3. D3 eerotd Jrods Nensd Sik.

HeHe8g0 DB 35501 HEE30D0B 7283 B §5g0.

» SS¢92a¢§ 55g0 (Legal tender): eosdyy S 988 B30y 2¢gest BEYEIS 5830 (HGoDS K3,
B8 <58085° RBeN, DO HYFPoN. L5EeIcs BTN V0TS RBI 23°g0%H S
5892068 E5dgo. SeEden, 8. 1 e ge8es Hahesgo 208 3:3008); Mtiee ergotd o RBI 238
D008, 8. 1 B @0e8%063 DEKYH DI FHOLH 2.8 ereBIS® Ee. 1,000 S8, 50 P
DB 6°. 10 HEE S¢eagfore BOosHesy). s HOMeAHOLD o) TE8exn AFEBosSto Kgeiyocso.

« 23°g0tH GiIeeBe: Gl Gare3ey (demand deposits) e9083 @S 3063 BYowrdYS;
BEY© YO STEE . 7D $DFD, SR 58§ g0 Sk, B0 BRUEED BYSesyy.

« 335g DEDHOP 2,8 Deg (Stock): 9063 2.8 B DS Heser K¢Sy SemoedeS® ey Jnoeso dgo.

PESERH0S® 90 Hazer BSUS €5) KB, GIeEw EODS Jneso.

2.3 Srentd SesSseacen: M1, M2, M3, M4

RBI 558 085075 Srenth S856 Sedrared 08008, 8 ¢Xg 56H07R RBI 528 8o&’ $58)00 o
(Second Working Group on Money Supply, 1977) &0 &azyow.

(ﬁ_té)oei)gsa‘@soﬁ

FosrSo Q05 o oo Dt

M1 ez 588 ey 3 (currency with S50%rEdes (33550
the public) + 23°goHE® (Narrow
G5mole Garesin + RBI 666 &) "wess”  money)
G230

M2 M1 + R8H P05y e3g0HS™ oS g0
AP Co23EW

M3 M1 + 23°g0H e SPHBNB G 3w DRy S50

(Broad

money)
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Q38T DL §5ge8co (liquidity) essy
SodrSo. NCERT &) Svensyme M1 = CU

+ DD @ oeood

oS OV IR AL G2;
23°5080) SPOHBNE CareBew (time
deposits) se¢h

e0Q)E3ET?) DS 376 EeddrSo B3;
B3 "0 55 SSchen" (aggregate
monetary resources) e £re° e9oerdd
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or85850 08565 Do éoeron D& (ﬁgoo:ﬁogm@'boﬁ

M4 M3 + %o &Py KoPS™ Jnefo  I[YB Gdgo QST By §Ngeigo e Sirdo
Gare3e (2°8aH D) HBPew, ol
National Savings Certificates, Qo:&5s5¢)

« M1 800D M48 33 £ (555830 3o Sog ebtfoekood.

- Do (KB &) KB = Serded’ e £y (currency in circulation) oSS exrgotHer BSHE ey
350568, SSemsedS® €509 LB @083 SersdedeS’ ey S, Grraron TeEden, DYE Seeden. RBI 6%35956

SeredeS’ ) SQS® Sog§ ergothd Geserd 3y (central bank digital currency, CBDC) & £
€5082008.

- "JEE" (net) Gareeeps: Ha3e) G Begd B . 28 23750 HoE® 2°goHE® 0D
Gare3eado BE) S8 BK08%S.

» RBI &85 e85y "2e88" &drzagmn D) @odo. 90tHeS® BB Bogl 23°gotHo), 23TVEIE Sode

(multilateral institutions), es88 oo Gare3ey, 886t Y Gareén (sundry deposits)
60€3°0N.

* M3 8%50 se05808 Gare388 M18 end@eds, M28 5065, seeaed ey ey Garesen M2&°,
M4e5® &oe3e0n; M3e5® &0c5).

» "03503) (§35g 55Ben" 9 D RBI S00¢5e3 $58),06 ¢ (First Working Group, 1961) 808 $5Qyod.
Q230 BHE e $5g DEHT?, 23°oETR SPODBAG G2 EDDS IS &3 (D & DB DEod.

2.4 82365 (83550 (9B 4850535 83550, MO)

82363 (5950 @03 s PS5 B HTAM 508 550! SesEBS” ) KBy, RBI 5ef8S 5y e3¢,
AR 9O #8B50e5305 g0 (high-powered money) e, kg HeA (Monetary base) e e
90e3°%); MO @9 Toetd. HEHA 3 (credit creation) ¥a esgrdo seard €8 DK Se20HA NCERT
BenEod.

82363 (33550 = SertoedS® ey KGR + RBI ¢$if68 exgothen &odS &arzey (bankers' deposits) +
RBI &56§8 e5:5) "nes8” Gayaeé.

RBI &56§5 230g08Hen €500 Gre3én eoél eregogHren RBIS™ €655 £80¢5 0&°¢® es0c3 dexgen. 23rgogHen
QP50 S55sd Dexger DLy Fee3oswedd DD esocsHEow.

82363 ¢§35g065° (MO) gyorfesse?
ez S0 ey £3R) 5% @5 5K
wgoé)o dgé €8 Sied 9 525 SlaN)

RBI &5(f65 egothen oS Grsgy @D SIS SIS
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ev04o 823bg $5g065° (MO) ayefSse? M1¢e5% 2yot§sSoe? M3e5® 2yotfsSse?
RBI (5656 e "me86" Greag OB ey 0y
aagoéagq‘i% G0l Gae3en 595 5 5%
23730 SPODHOMS 23N 5°¢5% 595 ©5HS

2.5 RBI §°é_:f> &S50 en

RBI 3R "¢5sdg D80 DFNes, (163 HEIB" 58,06 (10 (Working Group on Money Supply: Analytics
and Methodology of Compilation) &% ¢35 &exdemrer (Monetary aggregates) deE58s, Saeed
$5g¢83 Sosdrmred (liquidity aggregates) HBarBodod. & §rd eeigHcd wgd 3.9. 3é (Dr Y.V.
Reddy); & dIBE 1998 257 5°¢38.

oSS0 90665 Do &otseon

NM1 M16° &8 @omd
NM2 NM1 + 34 Qoo (residents) KgeNseOE SPRBNS G5e3¢ (2050S (Y 208 HosSetBo HEK)
NM3 NM2 + 34 daedoe 5gs‘>é3§ SOHOME Gy + 98 Hoge H10d) e°g080b RIS 53y

s*&S /ey dedrexn (call/term funding)

L1 NM3 + 0 DY 23egoHEA @) Garastn (2r8H0%H sy Hgren SSH)
L2 L1 + 308 5008 &8y Garestyn + e Soen ) by eodyyen + e Sodew 238 BS
© © @ (]

L3 L2 + 23g0800es8 988 Koe™ (non-banking financial companies) Le Garesgy

« 95%556° otk SrBen Hemy00: AEJEIKD Gares)ds "B5g0" Ho0d) B (5ge8s Sk’
DETED; a8t Do FAHAES (residency basis) 88 yeth. NM2&°, NM3&° FCNR(B) Gayeséo
€50¢5)).

* 2026 20206 RBI 208E336° Bocdy Dgyse esvmyom: M1 530 M4 56 "Money Stock Measures”
HBES®, NM1 8300 NM3 585 "Monetary Survey” H&386°, L1 K00 L3 $56% "Liquidity
Aggregates" HEES°. L1, L2:5 S8R0, L3 Koy Jers’rd 88, .

« 58S "M1, M2, M3, M4" 9083 2.365° 333y, NCERT 338y et 8. DHS’S "8 $5g Sesieoren”
(new monetary aggregates) e o "¢gess edirearen” (liquidity aggregates) eod med es0é3S
&8 5% DB B8 D.
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2.6 &8¢ theaso

B5g theato = 5g BEHo® (DR yeb Bdgo, M3) + 82385 ¢335g0 (MO). &), Srran B23bg ¢§dgo oes
A Br0$He $g DEHT® deeats €50l Bl BJanehrod. RBI 5708 AZHES® &) "select monetary
ratios" 8o¢s "M3 multiplier" esd <Ssdocrd.

AR)) Bocd DYyehren DGarow:

- £3y-Geé YA (currency-deposit ratio, cdr): Hese> SHS &) L3y + GIew. ¥ Hae
OTE) S BN,

- B2365-GréS DKYA (reserve-deposit ratio, rdr): 2xgoHer Besdrgen (reserves: egothHer SHS
&) S5, RBI 65 @9 &0DS Garesty DS 3no) + Garety. 98 RBI dgoxnod S5t dege

DY (cash reserve ratio, CRR) ocs, e3°gogren e55500¢58r &0 550 e50c5E Bestiger abes
e35°80¢8e08.

ITATAR oL A TEAR FEFIRE Sdoee: M = Heser 3¢S E3A)y + Gayrasty; H = Hesed ¢5tfes €8y + ergoHe
B23txgen. BotHS® RBI S8 €5 "Rest" Gayrestydo D HOedoustio Bes; Bocdd Dt GreseysH
2.8 DBYSS0 36D, Earoseg ™ M3 /MO S5g8o RBI 3378 g H5°80 88)0D5 APE.
SEFEDNSE R S0 808 Harchy BHS® 55908, NCERT 8559050 8 DERS 2:8TIS° &8 Srged)
B3 54S° Tra2ertd; B GRS (2026-27 HSBRESEs) 8ol HNS rgrdes thease)) (simple
multiplier) 8¢ 88),08) SraRVoR.

- §55g 8Hoe = E3Ry + Gayesto = (1 + cdr) x Garesew
« 82363 83550 = KBy + Bestigen = (cdr + rdr) x Garesew
- §885g theaso = (1 + cdr) + (cdr + rdr)
&8 SQoeees®, Qocsese Koé%éoe» BrEH0T €506 rdr 1 Eoé3 S S esd)Ry)ed, cdr Swe rdr 2008

theago e5tHrekrod. CRR 500 58 735 Besbg-Gearrzses ANA $0S theago BHAD; oD K538
Qezen, 23°g0H0 JIEID &t rrEHEIE08.

Aegeses Gayreds heako
BXg theato

(Simple deposit multiplier)

Sggo 1+ 82353 DYPS DEDEBoDS SHasemees® (1 + cdr) + (cdr + rdr). RBI
tfearosee AP S5ego RBI K178 ddgSare Hs°8o
M3 + Besbg ¢§5g0

DB E83R00D Sezen EBAYA 58 es0cs8%D, esen 55 (§58065° Eoéb 2Ry KB
zs°§o§)en 2955y Besdgen €50c050E3°8
&05H8%)
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Aoprtes Gy Hheako

(Simple deposit multiplier)

B8 B8 SHocsg Nowotio  2rgothHer BtigeD, GarReyH 82363 $57g8, (5355 DEHT°EH (53R, Garesey OD)
SrBK00 o653 865

HBL°E0: 28 BB0eS® 9B (0 HONB cdr Kooy 8083 A BB DKYS; cdr = 0 ewond
82353 AP 08, 18 Socsy D85S0, rdr 1 Soé3 e ST e SSoeeest
ERNONES tHea%o 1 Eoé3 3

Jegedes (Hease8 NCERT estmsietdes: CRR 20 @0eo @900 &5, 100 8238380 aoes 85°. 500 Gae3en
De2as&°an; @ob3 theado 1 + 0.2 = 5. 82388 AP 25 &8 10DB D003 NCERT es esoeges
ectHeh08: (heato 1 + 0.25 = 4 e95)e500. @063 @3 Be3tHge s 5. 400 Garesén S5°g8dd
Qereacserom; eegosden &5, 300 Hreghsd N BdgHeD.

2.7 2026 5528y 31, dYo2x5 15 So¢3 RBI esoexn

eoo (8. ofe §%6°) 2026 558y 31 2026 Joz0b 15
ez 56 ey EB 40.65 42.10

2°g0HA G0k Garesen 38.45 34.91

RBI ¢S85 €5:8) "2e88" Gaye3en 1.32 1.23

M1 (90658° D $05°¢8 e90@°en e50e3°on) 80.43 78.25

23°30HE) SPODHOMS a2 234.11 252.42

M3 314.53 330.67

B8e3bg ¢8g0 51.08 52.72

B%g theado (M3 + Besbg §5g0) 0558 6.2 L0852 6.3

- Hase) SUE e5:) By 5208 82383 (3550 BB €5 HEHIG @oSen RBI 9YSS3; ¥ 2026 98255
2 5°¢3 RBI D§ e3R8 5300¢5 (Weekly Statistical Supplement)és®, 2026 330206 RBI 208¢356°
e, §%)S® esm)0m. RBI QE3R $go Berersd 2,808 Dedreser 3:008; S°20€3 S50°IB eoSen ST
esoean. M1, M3 Swngren £w RBI 900 Sneed; 6. 8%6° e &3 Inegreds (60 JendH
55800 B¢ ToBR0. &8 HBLES $5B0DS ety L 3083 B8)0e38e%. 2026 o026 15 oe3
M1 Ssegbo RBI Ese. §Gé;,;e5*S [END 0520 oSO g0 Y, aézromo; &3 ¢50°Qes L)) 656056
QeNNE DHBoweo.
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« (355 theao S s RBI HEIES® Bed>. M3 82363 335508° a3Hodd ) 6 B oe0: 314.53 + 51.08,
330.67 + 52.72.

« OB 90855 AT €550 e HHBoQ T30, S°20€3 Bockd Vesd) BEIG K e EOJSE Sy
I8, HBES® NS IS DS @o3S® 1 B e50csSeSy). $5°8) Densd) HKVS® 40.65 +
38.45 + 1.32 £O2& 80.42 $5:008; HEES® M1 H°gho 80.431° €500, e 80.43 + 234.11 EODS
314.54 $53008; HEES® M3 Ssegho 314.53° €508, dR02dd Jensd) SEIS® 42.10 +34.91 + 1.23
EDDEB 78.24 H008); HEES® M1 Hsego 78.2500 &50d.

« 2026 ?o'@ozoS 158 M365% 08508 eenfoly K050t Soedren serHdH G233, e &z

8236 (§358065° zerren Bd): SeroedeS® i) LB G, 43.03 exge 8%, RBI (U 2rgotHen oS
Gare3en 6. 8.46 oFe %, "9l a3t 6. 1.23 efe §%n.

38 Bergd® $5:3y eomeen: RBI Dekexn, @ GXg e Aredeen (CRR, SLR, 3¢ 8ew, 2xdwot
S5°3) €5 <Sgen); §5g 53°8)e5; $Sgeneao.

3. &) Jeytio: SBE), 2D z:SJDtgvo, 8&353 §_§§§o oo gés DEHoC
NBL

/0 8500 BTEREE. HoE @0Sen KDV &0k 830D DI, BN & B3F°VS, O HoHesyoeS
BoBS D3RS EarosTen 2. Jngren 8. §8S® emyow.

[N B236g Gdgo (H) = 1,200; E3Ry-Gare3es AP (cdr) = 0.2; Besbg-Gayrasd AP (rdr) = 0.1.

&% Do E5oEy) 0800 3%, HAeso
1 &g thoeato (1+0.2)+(0.2+0.1)=1.2+0.3 4

2 58 SEHOR 4 x 1,200 4,800
3 Gae3e 1,200 + (0.2 + 0.1) 4,000
4 Seser 56 ey KB 0.2 x 4,000 800

5 wgos‘oe) B238d3en 0.1 x 4,000 400

6 Be36g gy HBSE S0 800 + 400 1,200
7 BXg BEHT HBSTRNE S cs0 800 + 4,000 4,800

{6 82368 $°g) 1,200 SHB €509, 288 2.8 03 H3°gd BBy Srgro:

Dodsdyo cdr rdr Hesgo B5g HDBHo°

S0¢5¢3 K)o(f)dao 0.2 0.1 1.2+03=4 4,800
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Topic 25 - Insolation and the heat budget

ENGLISH

1. Concept in one line

Insolation is incoming solar radiation, mainly shortwave energy. The heat budget accounts for
incoming and outgoing energy; in the idealised equilibrium model, the earth-atmosphere system
returns as much energy to space as it absorbs. The examination asks for the factors that make
insolation vary and for the figures of the budget out of 100 units.

2. Revision notes

2.1 Insolation and the solar constant

* The earth receives almost all its energy from the sun. This incoming solar radiation reaches
the earth in short wavelengths and is called insolation (NCERT).

* The earth is nearly spherical, so solar rays meet different places at different angles: close to
perpendicular near the subsolar point and more obliquely farther away. The earth intercepts
only a very small portion of the sun's energy.

* On an average the earth receives 1.94 calories per sq. cm per minute at the top of its
atmosphere (NCERT).

* Solar constant: the energy received from the sun per unit of time per unit of area, on a
surface at right angles to the sun's rays, at the earth's mean distance from the sun. NCERT's
1.94 calories works out to about 1,353 W/m2. NASA's Earth Fact Sheet (updated in November
2024) gives 1,361 W/m?2. Averaged over the whole globe, day and night, it comes to about 340
W/m?2, one-fourth of the 1,361 W/m2.

Perihelion Aphelion
Meaning The earth is nearest to the sun  The earth is farthest from the sun
Date in NCERT 3 January 4 July
Distance in NCERT 147 million km (14.7 crore km) 152 million km (15.2 crore km)
NASA figure 147.095 million km 152.100 million km
Date in 2026 (US Naval Observatory) 3 January 6 July
Date in 2027 (US Naval Observatory) 3 January 5 July
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Point Perihelion Aphelion

Season in the northern hemisphere  Winter Summer

* The exact date shifts a little from year to year: in the years 2024 to 2029 perihelion falls
between 2 and 5 January and aphelion between 3 and 6 July. For the examination, remember
NCERT's 3 January and 4 July.

* Why the effect is small: the two distances differ by only about 5 million km (about 3 per
cent). The sunlight received at aphelion is about 6.5 per cent less than at perihelion. NCERT
says this variation is masked by other factors, such as the distribution of land and sea and the
atmospheric circulation, so it has no great effect on daily weather.

* Seasons are caused by the tilt of the axis, not by distance. The northern hemisphere has its
summer when the earth is farthest from the sun.

2.2 Why insolation varies: NCERT's five factors

Factor (NCERT) How it works

1. Rotation of the It gives day and night, so a place receives insolation only during its daytime
earth on its axis

2. Angle of It depends on latitude: the higher the latitude, the smaller the angle. Vertical rays
inclination of the cover a smaller area than slant rays, so they give more energy per unit area. Slant
sun's rays rays also pass through a greater depth of atmosphere, so more is absorbed,

scattered and diffused
3. Length of the day = The longer the day, the more insolation is received

4. Transparency of Thick clouds, dust and water vapour cut down the insolation that reaches the
the atmosphere surface; a clear sky lets more through

5. Configuration of A slope that faces the sun receives more. In the northern hemisphere, south-facing
land (its aspect) slopes receive more

* NCERT adds that the last two factors have less influence.

* Tilt of the axis: the earth's axis makes an angle of 66%2° with the plane of its orbit round the
sun. Thatis, it is tilted 23%° from the perpendicular to that plane. NCERT says this has a
greater influence on the insolation received at different latitudes. The tilt is what makes the
angle of the rays and the length of the day change through the year.

2.3 How insolation is spread over the earth's surface

NCERT gives five points:

* Insolation at the surface varies from about 320 W/m?2 in the tropics to about 70 W/m2 at the
poles.

* Maximum insolation is received over the subtropical deserts, where cloudiness is the least.
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* The equator receives comparatively less insolation than the tropics. Here "the tropics" means
the areas near the Tropic of Cancer and the Tropic of Capricorn, not the whole tropical zone.

* At the same latitude, insolation is generally more over the continents than over the oceans.

* In winter, the middle and higher latitudes receive less radiation than in summer.

2.4 What happens to solar radiation in the atmosphere

The atmosphere is largely transparent to short wave solar radiation (NCERT). Even so, three things
happen to the radiation on its way down.

Process What happens Point to remember

Absorption  Gases and dust take in part of the radiation In the troposphere, water vapour, ozone
and other gases absorb much of the near
infrared radiation (NCERT)

Scattering  Very small suspended particles in the This process adds colour to the sky (NCERT)
troposphere scatter visible light, both to space
and towards the earth's surface

Reflection  The tops of clouds and snow and ice-covered The reflected share is called the albedo
areas turn the radiation back towards space

* Why the sky is blue: sunlight is scattered in all directions by the gases and particles in the air.
Blue light travels as shorter waves, so it is scattered more than the other colours (NASA).

* Why the rising and setting sun is red: near the horizon sunlight passes through much more
air. Even more of the blue light is scattered away, and the reds and yellows pass straight
through to the eye (NASA).

* Scattering by particles much smaller than the wavelength of the light is called Rayleigh
scattering, after Lord Rayleigh (1871). It varies inversely as the fourth power of the
wavelength, so shorter waves are scattered far more strongly (Britannica).

2.5 Albedo

* Albedo is the fraction of the light falling on a body or surface that is reflected by it (Britannica).

* NCERT: the reflected amount of radiation, 35 units out of 100, is called the albedo of the earth.
Present-day reference figures are lower, about 0.29 (Britannica; NASA's Earth Fact Sheet gives
0.294).

* Bright surfaces have a high albedo. Sea ice reflects 50 to 70 per cent of the incoming solar
energy, while the dark open ocean reflects only about 6 per cent. Snow reflects even more
than sea ice does: sea ice with a cover of snow on it reflects as much as 90 per cent (NSIDC).
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2.6 How the atmosphere is heated and cooled

* Insolation heats the earth's surface. The heated earth becomes a radiating body and radiates
energy to the atmosphere in long wave form. This is terrestrial radiation (NCERT).

* The long wave radiation is absorbed by the atmospheric gases, particularly carbon dioxide
and the other greenhouse gases. So the atmosphere is heated from below, indirectly, by the
earth's radiation.

* The atmosphere in turn radiates and transmits heat to space. This is how it cools.
Process How the heat moves NCERT points
Conduction From the warmer earthto It takes place when two bodies of unequal temperature are in
the cooler air in contact contact; energy flows from the warmer to the cooler body. It is

with it important in heating the lower layers of the atmosphere

Convection Vertically: the air in contact It carries the heat of the surface upwards. It is confined only to

with the earth rises on the troposphere
heating, in the form of
currents
Advection Horizontally, with the Horizontal movement of air is relatively more important than
movement of air vertical movement. In the middle latitudes most of the day and

night variation in daily weather is caused by advection alone.
The "loo" of northern India in summer is an outcome of
advection

2.7 The heat budget of the earth (NCERT, out of 100 units)

Take the insolation received at the top of the atmosphere as 100 units.

Item Units What it stands for

Insolation at the top of 100 The whole of the incoming solar radiation
the atmosphere

Reflected back to space 35 The albedo of the earth: 27 units from the tops of clouds, 2 units from
snow and ice-covered areas, and the remaining 6 units from the top of
the atmosphere

Absorbed within the 14 Insolation absorbed on its way down
atmosphere

Absorbed by the earth's 51 Insolation that heats the land and the sea
surface

Radiated by the surface 17 One part of the 51 units of terrestrial radiation

directly to space
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Item Units What it stands for
Passed from the surface 34 The other part of the 51 units: 6 absorbed directly by the atmosphere,
to the atmosphere 9 through convection and turbulence, 19 through latent heat of

condensation

Radiated by the 48 14 from insolation + 34 from the surface
atmosphere to space

Total returned to space 65 17 + 48, which balances the 65 units absorbed (14 + 51)
in long waves

* Check the arithmetic:35+14+51=100.17+34=51.6+9+19=34.14+34=48.17+48 =
65.35+ 65 =100.

* NCERT's text names only the 27 units and the 2 units of the 35. The NIOS geography lesson
gives the remaining 6 units as reflected back from the top of the atmosphere.

* This is the idealised equilibrium heat budget. If absorbed energy exceeds outgoing energy, the
climate system gains heat; if outgoing energy exceeds absorption, it cools. NASA CERES
observations show that the real Earth can have an energy imbalance. Learn NCERT's balanced
numerical model without treating it as a claim that global warming cannot occur.

* Other accounts use different figures. NASA's Earth Observatory, for example, gives about 29
units reflected, 23 absorbed by the atmosphere and 48 absorbed by the surface. In the
examination, use NCERT's figures.

2.8 Net radiation balance by latitude

* The budget balances for the earth as a whole. It does not balance at each latitude.

* NCERT: there is a surplus of net radiation balance between 40 degrees north and 40 degrees
south, and the regions near the poles have a deficit.

* The surplus heat of the tropics is redistributed polewards. Winds and ocean currents carry it.

* As a result the tropics do not get progressively heated up, and the high latitudes do not get
permanently frozen (NCERT).

* Distribution of temperature, isotherms and inversion of temperature form a separate topic.
Pressure belts and winds come on other days.

3. Extra section: the heat budget worked out as three accounts

Every account must balance. If one does not, a figure has been remembered wrongly.

Account Gains (units) Losses (units) Balance
Earth's surface 51 absorbed from 17 radiated directly to space + 34 51 against
insolation passed to the atmosphere = 51 51
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Account Gains (units) Losses (units) Balance
Atmosphere 14 absorbed from 48 radiated to space 48 against
insolation + 34 from the 48
surface = 48
Earth and atmosphere 100 received from the sun 35 reflected + 17 from the 100 against
together, as seen from surface + 48 from the 100
space atmosphere =100

What the figures tell us:

+ Of every 100 units, 35 never heat the earth at all. Only 65 units are absorbed.

* The surface absorbs 51 units of insolation and the atmosphere only 14. The surface takes
more than three and a half times as much as the air above it.

* Of the 48 units that the atmosphere takes in, 34 come from the surface and only 14 come
directly from the sun. This is why the atmosphere is said to be heated from below.

+ Of the 34 units that the surface passes to the atmosphere, only 6 go as radiation that the air
absorbs. The other 28 go through convection and turbulence (9) and latent heat of
condensation (19). Latent heat is the largest single item.

+ Of the 65 units that leave in long waves, 48 leave from the atmosphere and 17 leave straight
from the surface.

4. Three common exam traps

1. "The earth is nearest to the sun in summer." It is the other way round for the northern
hemisphere. Perihelion (147 million km) comes on 3 January, in the northern winter, and
aphelion (152 million km) on 4 July, in the northern summer. Seasons come from the tilt of the
axis. Note also the angle: the axis makes 66%° with the plane of the orbit, and 23%:° with the
perpendicular to it.

2. "The equator receives the maximum insolation." NCERT says the maximum is received
over the subtropical deserts, where cloudiness is the least, and that the equator receives
comparatively less than the tropics, meaning the areas near the Tropics of Cancer and
Capricorn. At the same latitude the continents receive more than the oceans.

3. Mixing up the budget figures. 35 units are reflected, not absorbed. 14 units are what the
atmosphere absorbs from insolation; 34 units are what it receives from the surface. 17 units
go from the surface straight to space; 48 units go from the atmosphere. The atmosphere is
heated mainly from below, by the energy the earth's surface passes to it (34 units, all of which
NCERT groups under terrestrial radiation), and less by absorbing incoming solar radiation
directly (14 units).

IAS with Dr Ravi - Revised owner-review edition - 9 October 2026

93



AIM. PREPARE. ACHIEVE

DAY 3 | APPSC GROUP 1 ]]]I IAS WITH DR RAVI

5. MCQs with answers and explanations

Q1. Consider the following statements about insolation:

1. The earth is farther from the sun in early July than it is in early January.
2. At the earth's surface, the subtropical deserts receive more insolation than the equatorial belt.

3. At the same latitude, insolation is generally more over the continents than over the oceans.
Which of the statements given above is/are correct?

*(1) 1 and 2 only
*(2) 2 and 3 only
*(3)1and 3 only
*(4)1,2and 3

Q1. Answer:(4) 1,2 and 3

+ Statement 1 is correct: the earth is farthest from the sun (aphelion, 152 million km) on 4 July
and nearest to it (perihelion, 147 million km) on 3 January. So it is farther away in early July.

* Statement 2 is correct: NCERT says maximum insolation is received over the subtropical
deserts, where cloudiness is the least, and that the equator receives comparatively less
insolation than the tropics, meaning the areas near the Tropics of Cancer and Capricorn.

+ Statement 3 is correct: NCERT says that, generally, at the same latitude the insolation is more
over the continents than over the oceans.

* Why the other options are wrong: (1) leaves out statement 3, which is correct. (2) leaves out
statement 1, which is correct. (3) leaves out statement 2, which is correct.

Q2. In the heat budget of the earth as NCERT sets it out, the atmosphere receives units from two
sides: some it absorbs from the incoming solar radiation, and some are passed to it from the
earth's surface. About what percentage of the total units that the atmosphere receives from these
two sides comes from the earth's surface?

* (1) 22 per cent
* (2) 34 per cent
*(3) 71 per cent
* (4) 74 per cent

Q2. Answer: (3) 71 per cent

+ Worked solution: The atmosphere receives heat from two sides. From insolation on its way
down it absorbs 14 units. From the earth's surface it receives 34 units (6 absorbed directly + 9
through convection and turbulence + 19 through latent heat of condensation). Total received
by the atmosphere = 14 + 34 = 48 units.

* Share that comes from the surface = 34 + 48 = 17/24 = 0.708, that is, about 71 per cent.

IAS with Dr Ravi - Revised owner-review edition - 9 October 2026 94



IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

DAY 3 | APPSC GROUP 1 I

* Check: the share that comes directly from insolation is 14 + 48, about 29 per cent, and 71 + 29
=100.

* Why (1) is wrong: 22 per cent is 14 + 65. It takes the 14 units that the atmosphere absorbs
from insolation as a share of the 65 units absorbed by the earth and the atmosphere
together. That is neither the right numerator nor the right denominator.

* Why (2) is wrong: 34 per cent reads the 34 units as a share of the 100 units of insolation. The
question asks for the share of the total that the atmosphere receives from the two sides,
which is 48 units.

* Why (4) is wrong: 74 per cent is 48 + 65. That is the atmosphere's share of the long wave
radiation that finally leaves for space, not the surface's share of the units received by the
atmosphere.

6. Sources

6.1 Sources

* S1: NCERT, Fundamentals of Physical Geography (Class Xl), Chapter 8, "Solar Radiation, Heat
Balance and Temperature", reprint 2026-27. https://ncert.nic.in/textbook/pdf/kegy208.pdf

+ S2: National Institute of Open Schooling (NIOS), Senior Secondary Geography (316), Lesson 10,
"Insolation and Temperature". https://www.nios.ac.in/media/documents/316courseE/ch10.pdf

* S3: NASA Earth Observatory, "Climate and Earth's Energy Budget" (Rebecca Lindsey, 14
January 2009; page updated 18 September 2025). https:/science.nasa.gov/earth/earth-observatory/

climate-and-earths-energy-budget/

* S4: NASA, Earth Fact Sheet (NSSDCA, D.R. Williams, updated 15 November 2024). https://

nssdc.gsfc.nasa.gov/planetary/factsheet/earthfact.html

+ S5: US Naval Observatory, Astronomical Applications Department, "Earth's Seasons and
Apsides" (data service, results for 2026 and 2027). https://aa.usno.navy.mil/data/Earth_Seasons ; https://

aa.usno.navy.mil/api/seasons?year=2026 ; https://aa.usno.navy.mil/api/seasons?year=2027

+ S6: US Naval Observatory, "Variation in Times of Perihelion and Aphelion". https://aa.usno.navy.mil/
fag/apsides

+ S7: Wikipedia, "Apsis" (citing Fred Espenak’s table of perihelion and aphelion dates,
astropixels.com; NASA planetary comparison chart; NASA, "Weather, Weather, Everywhere?").

https://en.wikipedia.org/wiki/Apsis

+ S8: Encyclopaedia Britannica, "solar constant". https://www.britannica.com/science/solar-constant

+ S9: Encyclopaedia Britannica, "insolation". https://www.britannica.com/science/insolation

* S10: Encyclopaedia Britannica, "albedo". https://www.britannica.com/science/albedo

* S11: Encyclopaedia Britannica, "Rayleigh scattering". https://www.britannica.com/science/Rayleigh-
scattering

* S12: NASA Space Place, "Why Is the Sky Blue?". https://spaceplace.nasa.gov/blue-sky/en/
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* S13: NOAA, JetStream, "The Earth-Atmosphere Energy Balance" (updated 6 June 2023) and
"The Transfer of Heat Energy". https://www.noaa.gov/jetstream/atmosphere/energy ; https://www.noaa.gov/

jetstream/atmosphere/transfer-of-heat-energy

* S14: National Snow and Ice Data Center (NSIDC), "Quick Facts about Sea Ice". https://nsidc.org/

learn/parts-cryosphere/sea-ice/quick-facts-about-sea-ice

+ S15: Wikipedia, "Aspect (geography)" (citing Barbour, Burk and Pitts, Terrestrial Plant Ecology,
3rd edition, 1999, chapter 14, pp. 390-391). https://en.wikipedia.org/wiki/Aspect_(geography)

Additional verified references

* NASA CERES, science: observed energy imbalance: https:/ceres.larc.nasa.gov/science/

IAS with Dr Ravi - Revised owner-review edition - 9 October 2026

96


https://www.noaa.gov/jetstream/atmosphere/energy
https://www.noaa.gov/jetstream/atmosphere/transfer-of-heat-energy
https://www.noaa.gov/jetstream/atmosphere/transfer-of-heat-energy
https://nsidc.org/learn/parts-cryosphere/sea-ice/quick-facts-about-sea-ice
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Topic 25 - Insolation and the heat budget

S et

1. 208), awésoe?‘ 23955

Qg K002 HEedorr $eg eéBorres (short waves) G50 258 eod 43 aPHBAS (insolation)
@08, S0O8 HJy 48, 200He38 IF 4§ BY), e w3 (heat budget). Sreherg LTS 2,
J°&°58E30 O Noes #8 §°R0cHr%0EPB o 8 BBH ©oBBES®8 HosyHerown. HOES®

BTYBAS S8 506EasA3g @oae), 100 AHPILE B8) 03 & 23¢ @080 ehHeEr.

2. 825

2.1 aHYBHS, 8 oro¥o

« 255208 @903 48 TPEEY) Wos® Dty Sr0w HoB. Yer By G D&eao (solar radiation) Foxdg
BBorre ErHoeS®, @063 e sBomrent, g8 Shedrod. BF) ATHYBAS @ty (NCERT).

. 25° TR FPErsetoes® &otod. e9octHd Qe8g88Earen 3838 Jroerer 338 §eaed® Heseron:
Soetgesy AETPBOIT €508 S8 TP ©02001°, TS (3GoTT TP HEEPn. Syl ¥8¢5°
e D) 2o NP8 g8 90crehr0d.

« TPESEEI0 B WoTHS PR KB5S SEBZD DoBNEEHD, AWFIS 1.94 Sobe #8 otHekod
(NCERT).

» A8 Jorogo (Solar constant): g5 drdgis Sefew S5 80° ), g8 8ETROL) @030
&) 00 e, 258 CHPAE F°ergIB 208 0TS 5°00S° @old S F8T Y JHoroLo 9ot dD.
NCERT @335 1.94 o8 W/m2e85%8 £5°83) Soldseth 1,353 W/m?2 eoshredood. NASA Earth Fact
Sheet (2024 $550206¢5° $5580DX56) By @08 1,361 W/m?2. 25efo 3nedo e, Hifexse oo £O
i &) Sodedd 340 W/m? $5000; @d 1,361 W/m2e5° Seent?® Soek.

evoéo $83@ (Perihelion) 53529 (Aphelion)

o 25 Qedhgced eodd S 25 Qeddgced eodd SeSore
508208 €5082008

NCERT&S® 86 23550 3 23 4

NCERTS® &80 147 0OAHS 8.0. (14.7 8% 152 OAHS 8.2. (15.2 8%
8.20.) 8.20.)

NASA e908 147.095 oOoHS 8.. 152.100 QOAHS &..
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ev04o $83@ (Perihelion) 53529 (Aphelion)
20266° B8 (085 Fseiss 3wee, US Naval 23558 3 233 6
Observatory)

20278° B8 (0R85° IFseisE S37°0) 235350 3 23 5
&¢0°gff¥oS® (northern hemisphere) ebsy  B&°seeo0 35Jsee0

. EQYBIS BY e EoBo Srrtrehrod: 2024 50D 2029 HEK &) HodedyTreS® HOPP 23550 2
200D 5 K655, N3P 257G 3 K00 6 K50¢8g S0, HOK Ssego NCERT By 238556 3, 2573 4
tHRENE0E.

« 8 HaeSo Dot By, 38: 88 Gotdy (3eTr NSy B 085081 5 OOHS 8.0, H5eghdd (K058
3 @e0). HOIPP B2rE® O DT B2 g5rads ol NBgSTod KNP 6.5 Ao S S
500000, J° D3GR DB € B, F&eSBes PIBed (atmospheric circulation) eroel
Y58 @odren & B EMAPOHA NCERT Sendo8. e90hhs Serard srarddes Sredyye (weather)
oes B Hepesdo LT €505

. B¢ 257 9o H0Y Q) SO, SeBo 58 S B “Gsodog&é 98 35eBore 63.‘6&&1)363
&'9_1’20"’(356950&36 S €06308.

2.2 ATYBAS Vo S5otresrod: NCERT B3y 3¢5 evoaren

evoo (NCERT) 28 der $D B30

1. 2500 85 @go & BB Hefew, T°@ SJrow. 572083 28 I8 He5e3 ey gD TYBAS @oddrehrod
BEtcso (25gsdoeao,
rotation)

2. Joe8g88ETen H3E 10 evgrodo (latitude) oes TPEHEG es0en0d: srodo 1BT 5 §%ao etHesrod. Dedhre

&%s0 D@ 86eTen (w02 86ETen) Dtrren S8ETR ETv) 5K S SFF0 LS DEEEP0N. @08 e
2.8 A FFergA8 DS 48 FYPaw. DI edazren 88ETEen 3PE HEEa0eS® DD
G280 HaseBowed. ey 4°1eso (absorption), H83Heso (scattering), DdSeao
(diffusion) &y St estrherax

3. D53 AED Dtfen Does DD DY) 5063 908 JEN D YTHBAS @0csre8r08
4. Se&H8eD SRS Dren, @, Vel eB (Water vapour) esH0eserdd B33 KrEgsner)) e5Hromw.
JEEGEeS e95°do DROT €5083 DEN S ATHNBAS 8008 3Breh0d

(transparency)
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5. S 0880 (aeen Bdag 35 B0 €5 o DD ITHVBAS @otdrehod. 639_1’20"(386‘#093'6 3&ev0 I HOHO
80O &) BF, aspect) &) TV LD Wohredod
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*+ DN Botdd WoB* HaFPNo éé&ég) NCERT 320858,

- @0 B50Xy: 2 o, DIrthgk e e &BT €57 e’ (plane of the orbit) 66%2° &%ao
D000, @083 &9 ¢8e3°I8 HIS 0230 K00 o 23%2° Hof) 5008, J8YE g’ ol
BB 3 A Heedo DEYNSD NCERT BenEod. deeed AeessHe 88Eaer 8%a0, Hiie3 DD
S5o8TR8 s°8Es0 88 Hod.

2.3 26 &HBS0 s ‘as‘ba&s e 3)«‘_’\350-:‘.'.) €08208

NCERT 2065 dRaoseen Re0800):

* esDBBe0 S8 NSRS éaé}éoocﬁe)oéf (tropics) Koy 320 W/m? &0 gharer eiE Kol 70
W/m2 56 S5°80¢808.

. 9¢590E ANNBAS 63 0oHS5Be dwedherH (subtropical deserts) eocdredrod. e s Sriden
Q38T ¢85 ST es0e3eom.

» ©00aHIBPO 5130 rosrerd® O erueigdaH (equator) &y S aTHYBAS wotshedrod. NCERT
88),¢ "the tropics” e oolod. & @do 88,3 (Tropic of Cancer), £:8838 (Tropic of
Capricorn) 558 Fro@ren; Jweso EQ8r0¢é0 S°¢%.

» 28 500 e, FeEeBEsor LHTEILNT (0Ceans) e %) Powre (continents) ocs AFHYBRS
QE TP E50108H.

o L0653, €:9)¢8 FPoBOL) SIS’ ) BEPsP06° e85 5 D80 otsHehod.

2.4 5°B°H5B£2065° AE DBETIE D)0 d

$oRQ 580ts A8 DBLETS 53°e 58830 e HEE FEBGEorr esotnod (NCERT). @900 8008 i3y
wr8&° a3 D8BEs0 DRAH0S® Hareedy HEaHen adtharaw.

H8oH Do 238508 (‘bg)oei)gsa‘ésoﬁ
%330 TPasusen, S D8GEaoS’ Eoes 2PmR) °8° es558ea085° (troposphere) e3 esdB, 8,555,
(Absorption) R0 0eTPoN BESE AN DD Hoethes Dieaos® (near

infrared radiation) @rer g3meR)) $°a0e55H083000
(NCERT)
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§otﬁ Do 23BthHedod (ﬁgoo:ﬁogm@'boﬁ

(s

HBZDE0 E°D e35880085° Benesr g0 wrer D) 9528 Soth SI)B G H80H 5 (NCERT)
(Scattering) gearen Eoed38 €Jod3 5°0dN (visible light)
@0e8880 3:°, B D00 IP

IR [alolo) T iletN)
ElopNTo RN o0 D FErrew, S0 (snow) oS> ger HTPSES0 BodS ey e—sé‘)?)cis (albedo)
(Reflection) (ice) S2)S Jrozeen DEGETY HOH ©0e3%>

290¢5850 S DoYHE°oN

. e35°80 DIoM® DotHE) €50208: TS rasHen, eaeen B5°Eg5708B ) H¥S8
DEEFEEE00. A SP0d BBorren M 500w, 90thE e Bother %) A SPod L ST

Bekotisesood (NASA).

* &¢500033, X310 HItHgeh DB Dothth EAJAEE: Jrtdgsd esedo eowsd (horizon)
)N 5°0B wrer YD TrO thote® Toed). T8S° A 5P0d RoS© DEST BOOD5 0. DK,
505 5°0B e 505 Eoe38 Bthesrod (NASA).

» 5208 &8otiBgo (Wavelength) €2 arer QYIS Seaver S 2308 HBFHETRY 3D H03Hes0
(Rayleigh scattering) esoéxth. & 28 e§ 8& (Lord Rayleigh, 1871) 28 oS Syod. &
$08Dea0 SBBotiZE g0 Sl HreS DS GBS e50e008. @othB &rE Etorren wrer

DEY ST BeoBHErow (Dedse, Britannica).

2.5 eséa&'f

e 28 5308 S B e5dBB10 Aes DES 5P0BES® HTPHB[0 B0d 2rtisdd NG (DErdse).

« NCERT: 50785850 @300 D8R, @08 100 aHeAQES® 35 0hedEyy, 2y esd)EE e9oerd.
RN Frdeeds earroed® 9y 908 AAET®) 55y 5: Modseed 0.29 (Deodse; NASA Earth Fact
Sheetes® 0.294).

« BYTP B 35087 3ONE D& BT 508200, DB 0% (Sea ice) e85 es HE Y $8&S° 50
009 70 @oebo HTPHE50 BB, 5081 LI, S8 BotheS® es0d DN w0 o8 6 Foeso
SR> B0 Br0B. 250 DN B0 Koy oS DEY,BI HTHES F008: S w00 K2
€53 D¢5 $00e8> 90 Foeho HBH HordEHo Bved (NSIDC).

2.6 °&°5EE0 DO IRBKI), 0D, derw Seeciredrod

- ANBAS 2 6HBSerY S Bod. SRS 2 &°I D8Keao B SKHDHM SrBrek0d. b &Y
gdorre (long waves) E5HoeS®, @083 IS Somrent, 48 SrEk8ea05°8 D8Geao Bod. BI)
D880 (terrestrial radiation) evoesesd (NCERT).
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. 83 6g B80tf DELETRY) P 58305 5P050DHeN F°a0e50Er065700. 53°¢E3¢S° 52FB05N
PGS 0SNG, 9SS SeBeHT Srasnshen (greenhouse gases). seaxd seerS8eso 808 Sod),
@083 25A8Gea0 He), HBEorr I@Lyhod.

» TG0 5 Hoehe e D8Beso BX008, 005058 HoHBIR. FE°HEE0 SQREE YeH.

B8 &0 dew Ehendood  NCERT 32y diyaswen
S50 SGT 65:9) &P Koo esPiesen ST €5:) Bocsd 5N BT 2Ee3 B e
(Conduction) Q) BB €5:Y) zJSggX) 28 235tHedod; r‘zf_ép 3& N0 o rﬁgg?ﬁ ENTSVEV Y ééar’éoo&.

O TPEH56Ea0S5 Sobd APBen S hoS® B SRS
5058580 DendHT: g5 €080 S 9O DS B3HoB. ¥ E°VF eS5SETIS e
(Convection) &) O 3B 58NS0

DSEeRT D8 S00d

[LEARNGNT es¢gorr (823 O JenHe Stsercéo 8% ot Sesertto &N SPIIHSA. Sodsg
(Advection) 5&50esBorr), o 5o Ferard rerd6es SrENS® Hi5e38 oo @8 Hresg oI
ESEOES® rend Erren eer HBK B0 2.8 TR ST SJraw. SOJS® eess

2e653408° DI "er" (100) @DHFEHo HOBDH

2.7 25 &3 208€5 (NCERT, 100 c$iedg)es°)

TPEPHGE0 P @90t8HS @0l BrEgsHEr) 100 oSedEwT BRE0E.

egsodo OX)S":Q%'.» 82 eggo

FE°HEE30 D W0THD 100 208 53y Seho Y DBBedo

ENNGEON

BB 0e88K0S*8 HoeddSo 35 2552 e-sé’)?)&‘;: SR D 2P K00 27 OKPRE; a3PT 00esr EanSd
3038 JPo&B° o) 2 0535".‘\’)6:,1\1),‘ AHOS 6 o‘ﬁ&‘()gqn PE°NEE30 2 0TS S0
SrePSE3065°S $8Aea0 14 8008 5y 0S° TeEPHBEI0 TR0HHI ATYBAS

3038

g 08B0 FnoHHIB 51 S0, BL0T R 3G BD ATYBIS

&D0es0 ST 17 51 a$ee) 25e88es0S® 2.8 g3etio

20585065°8 D8BEao BIO

€00¢500 Qo) 34 51 05.)5"(06‘9956 Qot5E® 23et0: IPEPSBEI0 KT FEN0LHHI 6; HoST*So,
&S SETIS 336 TS eewd (turbulence) argoe 9; Arofsses HFRo (latent heat of

condensation) @egoe 19

eS80 9058058 48 ANBHS 50D 14 + &850 K00 34
D8Beao SHO
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B oo ErHos® 65 17 + 48; 98 K890 BodS 65 AHFEIK (14 + 51) HXd5So
2905050e5°8 BN 33
Swe¢do

-6§2TK)5&’15°?\’)J§60&:35+14+51 =100.17+34=51.6+9+19=34.14+34=48.17+48 =
65. 35 + 65 =100.

« 35 OSJJ":)%’OQSG 27 05H5°¢Y, 2 0H5AED obéb.& 5000 DTG50 BoheeRe :65°g‘_§;33 NCERT 8o
Beeto8. QADS 6 0HIPAEY °@°HEE0 B @908 Ko HTPHEH0 BotH&oHA NIOS 25?86'#%"@
B0 BeNSHH.

- 98 Dby &3 G SHPe. 2005e38 IF 48 Lol FROHHIT 48 DK, BB 2 SgHVS° I
DBDE; éé&&éé‘g zﬁgq)aociseﬁoo&. Q2B 25eoes® r‘5_§° e:*):()s’aoeﬁoogé es0¢5ti0¢5) NASA CERES
HBRwBen Srsnesrmyon. NCERTSR Sireherg 858 SENEE; elrardo DEHEED T 8o S°e.

* 38 erore® 38 @oen eotron. estrsrdeaty NASA Earth Observatory $s°8o K056 29
o&m&gﬂw D0°58S0 Botherow, 23 o&rﬁ%oéo &G0, 48 0535!#0%3.‘63 &D0e500 FPN0cHE0EPoN.

H858° NCERT o8003 acéods.

2.8 esgroa e S8 JEY Jébes HochrerSo

250 B SR S G BE, SOV0eEr08. HA oo BHE DEM S HOJSED.

« NCERT: 40 &fe> es¢88, 40 Gfler ¢80 eogromme Suesy D&Y D8Bes Doehrdos® (net radiation
balance) dthren es0enod. goarer (K0 Jroe e’ S%w eotnod.

. éaé;éoocéomﬁ‘i) dtsren esg’a;o oo 3 HBAH 0B 2955)e508). HSTrew, Ddgs Havesssen (ocean

currents) @el)) S58geow.
. 5?():69 ézsé;éoocée)o e90¢680e8E5° Saéz,mm €5:9) ¢ eFPoTTRN T (EEEENALY (NCERT).

» P DYSes, K)aré;aasen (isotherms), esgyFefes DS%%o (inversion of temperature) S8 exd5eS®
Seon. aesS Joeen (pressure belts), Hdren S8 Sered® Sram.

3. @8 Jertio: &) zo@égc‘& Sasv¢sy 2eEsrenne DO

OB greesS® B SO, & PeEPS IT> HOJFEIB NE 208 90850 SN HEENLHE.

gre SFD (oHedew) DGH3 (ah3De) HoehsLo

25 esHBese0 ANNBAS 50D F°0eHHKHYD 51 St e90e5850e5°8 DdBeao 17 + 518 51
°eH 8538 B8 34 = 51
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gra SFD (ahedew) DGH3 (ah3eDep) BSoehmLo

e BE30 ANNBAS 0D FRoDHHKHYD 14 + 088058 D8Beso 48 488 48
0000 QoD 34 = 48

2552, 53PN Ee30 D Kmd)gc% L5500 9083 100 Doed8S0 35 + esd8Bw0 oo 17 1008 100
(29088850 50D SRY) + De&PHGes0 Koo 48 = 100
&8 @08en PR DROSTeN:

« OB 100 AHEARES® 35 0SeAEw Z5N) e9den 3¢ oK. §°3E30 Dok 65 APV Bregssd.

« 660850 51 A5 J5eEgHETY $820c5502008); seeErSGes0 14 o&yags $820c55306208).
@063 08¢0 BRHIB DY) T BLHI TS B E B EJ°) JES.

. TPE&PHGE0 BLHI 48 AHEIYS® 34 5588020 508 DN, SET Bty Koo SFD 14
B°¢E. PEPHEE30 808 K308 SBEN,50E SIS S*BE0 VA.

. 00500 TSHEETIS 3 34 0HPRLS® PO §°e0HEHS D8BEso™ IB 6 Hrgsd. Mdotiee 28
0% 9 oS0, TS eresd Tegoe SFeow; 19 JroBStes HYPQo W0 Igeow. de3es®
QLT DE eodo HYFHD.

. 55,5, B8omre) ErHoeS® 220538 IF 65 0HPIRS® 48 TeePSBEs0 530D, 17 ST 30800 K308

QDFCON.
-0

4. HEES® BB 5Ky B Basecdd :Ssgo»

1. "I 25 cﬁﬁ&séé ed SHsm &08208" e9:58%5¢o0. %e_l’gmgﬁs‘z‘foess 23836 828
e8odren. HAZFD (147 WAADHS 8.90.) 83558 35, @oél éae_émgﬁs%foéﬁ REsr085° 5008, 0H3P
(152 OAHNS 8.20.) 2378 45, @063 &) & IIJS® 5008, KrebrsdHen ego Hod H& Sraw. %oy
& 00otSod: ego S5rg 800’ 6612° §%a0 w3000, &3 8ee8 ADS w020’ 2312° §%a0 B3rod.

2. "eoebgBE ATHBRS ZrreigiaE eotshehod" 988 S cko. Srren LT Ly S esods
€53 @0HIBYT IO RS YTNBAS ©otHehrold), aHSBe (i Frosred® O
2555050 ¢85S e0tsrehrntsd NCERT BenEod. 2.8 @95P0%0 A KTEIRNTEL EJ°) PoTEOLH
INEOURNESITAVEA T AR

3. aogeg o3 Lometo BaHeso. 35 0N DTPHES0 BohEeown, F°RE0 Botss.
&P BE30 ‘5}5”3863_5 5009 $820HH3D 14 0H5°E; 5850 o0 o8 903 34 0H5°g. 17
0557 €530e820 K008 SET e90¢58K0e5*8 IFrow; 48 AN TPE°HBE0 308 SF°OW.
TP H58E30 P 808 K00t3 BB 0D. B 65080 TS Yy 48 Yohd Swedg SeEEso (34
0%5°R¢; DD NCERT 25°8e0 808 88)5008). 25ab8 $53y A°E EEETR) ed I
5000855 c0 Sy IR0 S (14 oHI8).
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5. zomaé’.bé DEen, szar2nen, JdBcaen
a ~
B4 1. ATYBAS 900D 80 TsegR HOBOOSOG:
1. 2580 235550 R0e5ES° £y 2578 FSES® DeBIgEd DS S80S’ es0enod.
2. 25 esDBeSRI0 S, 25055885 Pocso K2 €55 OHIBI® DO DY D FTNBAS @otddedrod.
3. 28 e950%0 ¢S, APEPBEsOMT KHSFIRNT® S %) PoTP A BYBAS DK ST 50108,
2 757888’ B/ HB5?

(1)1, 2 e
) 2, 3 S°g8d
) 1, 3 So°g8d
- (4)1,2,3

(
(2
(3

%) 1. 233°20: (4) 1, 2, 3

. 15 T80 DBHA: AP 257G 45 Dty @d o (9K, 152 WAAHS 8.20.), 23558 35
8 SHET (DO, 147 OCHS 8.00.) 6508108, 57208 283G S AP Jtogds &S
S5°8065° €506208.

. 255 o850 HJHA: So3ren e9EET) 5K ST 506 5 ANKBP® ST LA ANBAS
90¢50¢8065), 905580 (50 Jrodrere’ HOR) gL 8 S YFYBAS @ocdresr0sd NCERT
BenSod.

+ 335 TPEo NBHA: APTEEIN® 28 9FP0H0 CS, EIBNTPR s ET) BT s AHBAS
ST 300065 NCERT Beanod.

DB @D Dot Sy (1)65° 0BIFS 355 aetigo k. (2)&5° $BHFS 15 aeigo k. (3)&°

Q™M o o o o
$BIFS 25 aeigo Seso.
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D% 2. NCERT B33y 250 &8 2ZES® @S 8EPIS Bochd e K508 AHEIEN e90dHEPon: SN
0B ‘acS"‘bégK)_S L5000 §8205502008); §Q) 2 &8¢0 Ko TS [BrEPaN. &8 3ot S© 500
PN EETIS 903 Swedo o&rﬁgﬁoe‘f Q085780 dodd Fobo 255 €500 o) HY0L?

. (1 22 Jebo

)

2) 34 aebo
) 71 &¢bo
)

(
. (3
. (4) 74 &0

D4 2. a33720: (3) 71 @°ebo

e PSS PEPHBETIS Bocd S oo 6&;.’3;0 €90650¢8508. 3008 8’053‘) NS ‘3353_5 oD 9B 14
OS3E $8205530£2008). 255 D850 S0 TS 34 0PEY €90¢HE°ON (3(530" FF0HHID
6 + D050, TOS 23t WT° 9 + JroQEEs HYPHo TgT° 19). TPEPHEETIS ol Jnedo =
14 + 34 = 48 KA.

. 00800 K308 By e = 34 + 48 = 1724 = 0.708, 9083 K055 71 @°ebo.
o 5BSEcE0: SET FYBAN 50D HJy ¢ 14 + 48, @083 o352 29 @°ebo. 71 + 29 = 100.

o (1) Dothrs> e83yy: 22 Bebo @03 14 + 65. Z5Pab T°E°H5EEHI® EOR F°0HEHS 65 OHPALES”,
JPB°H5EE30 ANYBAS 500D TR0 14 0P 530 98 6 B8) 0. HotheS® o Yy,
550 ST S,

« (2) Do e8): 34 Freso 29063 34 0HPAEK 100 OSHPE) FNBRS® e 88)oustéo. S
G000 8otk SO 508 TEDEETIS @0l 30¢50eS®, @od3 48 TPALES®, T°erd.

« (4) DotdrEH 5Xy): 74 Foeho @0é3 48 + 65. 98 DHB8 eosBES S IF 8 ot D8BeaoeS®
TOE°HEEI0 o, FEPHEETIS @08 OHPIRS® e550¢800 ¢ 9 SO,

6. espeO*eD

6.1 espeO~eD

SEeore HEE, Hotden ¥oHR 39566&) 6.1 DegetioeS® es:dS (S1 Koo S15). Bocdd IEHE 933 esgrTre.
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Topic 26 - Ecosystem: components, food chains
and food webs

ENGLISH

1. Concept in one line

An ecosystem is a functional unit of nature in which living organisms interact with one another
and with their physical surroundings. The examination asks about its components, the grazing
and detritus food chains, food webs, trophic levels and the ten per cent law.

2. Revision notes

2.1 What an ecosystem is

* NCERT definition: a functional unit of nature, where living organisms interact among
themselves and also with the surrounding physical environment.

* The term "ecosystem" was first proposed in 1935 by the British ecologist Sir Arthur G. Tansley.

* An ecosystem can be as small as a pond or as large as a forest or a sea. Many ecologists treat
the whole biosphere as one global ecosystem.

* Two basic categories: terrestrial (forest, grassland, desert) and aquatic (pond, lake, wetland,
river, estuary). Biomes and the types of ecosystems are covered on another day.

2.2 Components: abiotic and biotic

Component What it is Examples

Abiotic (non-living) The physical and chemical surroundings Air, water and soil; sunlight,
temperature, rainfall, wind;
minerals

Producers (autotrophs) Make their own food from simple inorganic Green plants; phytoplankton

substances, mostly by photosynthesis and algae in a pond; certain

bacteria

Primary consumers Feed directly on producers Insects, birds and mammals on

(herbivores) land; molluscs in water; goat,
rabbit

Secondary consumers  Feed on herbivores A snake that eats rabbits

(primary carnivores)

Tertiary consumers Feed on primary carnivores An eagle that eats snakes
(secondary carnivores)
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Component What it is Examples
Decomposers Secrete digestive enzymes on dead and waste ~ Mainly fungi and bacteria
(saprotrophs) material, break it into simple inorganic
materials and absorb them
Detritivores Break detritus into smaller particles Earthworm

* Producers, consumers and decomposers together make up the biotic component.

* All consumers and decomposers are heterotrophs: they depend on plants, directly or

indirectly, for food.

« Consumers are also classed as herbivores, carnivores, omnivores and parasites. NCERT's
examples of omnivores are cockroaches and crows.

* The last consumer in a chain, which no other species kills for food, is the top carnivore.

* A few producers do not need light. Bacteria near deep-sea hydrothermal vents make food
from chemicals (chemosynthesis). The ecosystem around these vents is the deep-sea
hydrothermal ecosystem. NCERT says the sun is the only source of energy for all ecosystems

except this one.

* In strict use, detritivores are animals that swallow pieces of dead matter, while decomposers
digest it outside their bodies and absorb the products. Many books use the two words loosely

for each other.

2.3 Structure: the words examiners use

The interaction of biotic and abiotic components gives each ecosystem a physical structure.

Term Meaning
Species Identification and enumeration
composition of the plant and animal species

of an ecosystem

Stratification Vertical distribution of
different species occupying
different levels

Trophic level The place of an organism in
the food chain, fixed by its
source of food

Standing crop  The mass of living material at

each trophic level at a
particular time
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Note

Tells which species are present

In a forest: trees in the top layer, shrubs in the second,
herbs and grasses in the bottom layer

Producers form the first level

Measured, for a unit area, either as the mass of the
living organisms (biomass) or as their number. Biomass
is given as fresh or dry weight; dry weight is more
accurate
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Term Meaning \[o] -]

Detritus Dead plant remains and dead The raw material for decomposition
remains of animals, including
faecal matter

2.4 How the ecosystem functions as a unit: four aspects

The NCERT chapter names four aspects under which the components of an ecosystem function as
a unit.

* Productivity: the rate at which biomass is produced. Gross primary productivity (GPP) is the
rate of production of organic matter during photosynthesis. Net primary productivity (NPP) is
GPP minus respiration losses.

* Decomposition: the breakdown of detritus through fragmentation, leaching, catabolism,
humification and mineralisation.

* Energy flow: energy moves one way, from the sun to producers and then to consumers, and
is lost as heat at each step.

* Nutrient cycling: the storage and movement of nutrient elements through the components
of the ecosystem. Nutrients are used again and again; energy is not.

Ecological pyramids, ecological succession and biogeochemical cycles are separate topics on other
days.

2.5 Food chains: grazing and detritus

A food chain is the sequence of transfers of matter and energy, in the form of food, from
organism to organism.

Feature Grazing food chain (GFC) Detritus food chain (DFC)

Begins with Producers (living green plants) Dead organic matter (detritus)

First users of the  Herbivores Decomposers (mainly fungi and bacteria) and
food detritivores

Example Grass = goat = man (NCERT); Dead leaves - earthworm — bird

phytoplankton = zooplankton — small
fish = large fish

Major conduit Aquatic ecosystems Terrestrial ecosystems, where a much larger
for energy flow fraction of energy flows through the DFC than
in through the GFC

* Why the difference: on land, most of the plant matter produced is not eaten alive. It dies and
is broken down by decomposers. In water, herbivores eat a much larger share of the plant
biomass.
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* The two chains are linked. Some organisms of the DFC are prey to animals of the GFC, and
some animals, such as cockroaches and crows, are omnivores.

* The death of an organism is the beginning of the detritus food chain.

* Britannica also names a parasite chain, in which a smaller organism feeds on part of a larger
host.

2.6 Food webs and stability

+ A food web is the natural interconnection of food chains. Britannica describes it as a complex
network of interconnecting and overlapping food chains.

* It forms because each organism is generally eaten by two or more other kinds of organisms,
which are in turn eaten by several others.

* Why it gives stability: a consumer in a web has more than one food. If one prey becomes
scarce, the predator can shift to another, so the loss of one link is less likely to break the
whole system than it would be in a single chain. In general, the greater the variety of species
in an ecosystem, the more stable it is likely to be.

2.7 Trophic levels and why chains are short

* Order of levels: producers (first), herbivores or primary consumers (second), primary
carnivores (third), secondary carnivores (fourth). Britannica places decomposers on a separate
trophic level.

* A trophic level is a functional level, not a species. A given species may occupy more than
one trophic level in the same ecosystem at the same time. A sparrow is a primary consumer
when it eats seeds, fruits and peas, and a secondary consumer when it eats insects and
worms.

* How little energy enters: less than 50 per cent of incident solar radiation is
photosynthetically active radiation (PAR), and plants capture only 2 to 10 per cent of the PAR
(Class Xl NCERT). Class X NCERT gives another figure, which measures something else: green
plants capture about 1 per cent of the energy of the sunlight that falls on their leaves. So 2 to
10 per cent is a share of the PAR alone, while about 1 per cent is a share of all the sunlight
falling on the leaves.

* Ten per cent law: only 10 per cent of the energy is transferred to each trophic level from the
lower trophic level. The rule is credited to Raymond Lindeman (1942). It is an average; real
figures vary.

* Result: the energy left falls so fast that food chains generally have only three or four steps
(Class X NCERT), and do not normally have more than four or five trophic levels (Britannica).

* Biological magnification runs the other way. Non-degradable chemicals such as pesticides
accumulate progressively at each trophic level, so their concentration is highest at the top of
the chain.
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2.8 Natural and man-made ecosystems

* Natural ecosystems: forests, ponds and lakes. They work without being set up or managed
by people.

* Man-made (artificial) ecosystems: gardens, crop fields and aquariums. People create and
maintain them.

3. Extra section: a pond worked out as an ecosystem, and three
names to remember

NCERT uses a shallow pond to show every part of an ecosystem at work.

Aspect In the pond

Abiotic The water with all the dissolved inorganic and organic substances, and the rich soil

component deposit at the bottom

What sets the The solar input, the cycle of temperature, day-length and other climatic conditions

pace regulate the rate of function of the whole pond

Producers Phytoplankton, some algae, and the floating, submerged and marginal plants

Consumers Zooplankton, and the free-swimming and bottom-dwelling animals

Decomposers Fungi, bacteria and flagellates, most abundant at the bottom of the pond

Function 1 Autotrophs convert inorganic material into organic material, using the radiant energy of
the sun

Function 2 Heterotrophs consume the autotrophs

Function 3 Dead matter is decomposed and mineralised, and the minerals are released for reuse
by the autotrophs

Energy Moves in one direction, towards the higher trophic levels, and is dissipated and lost as

heat to the environment

Three names to remember:

Year Person Contribution

1927 Charles Elton  His book Animal Ecology developed food-chain and food-cycle ideas; remember the

book-author-year association

1935  Sir Arthur G.
Tansley

Proposed the term "ecosystem", in a paper in the journal Ecology
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Year Person Contribution
1942 Raymond His paper "The trophic-dynamic aspect of ecology", in Ecology, analysed energy
Lindeman transfer among trophic levels; the school-level ten per cent rule is conventionally

associated with him

4. Three common exam traps

1. Which chain carries more energy, and where. The grazing food chain is the major conduit
for energy flow in an aquatic ecosystem. In a terrestrial ecosystem a much larger fraction of
energy flows through the detritus food chain. Candidates often reverse the two, or assume
that the grazing chain is the main one everywhere.

2. Standing crop against productivity. Standing crop is an amount at one moment: the mass
of living material at a trophic level at a particular time. Productivity is a rate: the rate at which
biomass is produced. Candidates often treat the two as the same thing.

3. The energy figures, and the direction of the trend. Ten per cent is the share of energy that
passes to the next trophic level, not the share that is lost. The "1 per cent" figure is something
else: the share of sunlight falling on leaves that green plants capture. Energy decreases at
each higher trophic level, but the concentration of non-degradable chemicals increases
(biological magnification).
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5. MCQs with answers and explanations

Q1. Match List | (Group of organisms) with List Il (How the group gets its food):

List | (Group of

List Il (How the group gets its food)

organisms)
A. Detritivores 1. Feed on herbivores
B. Saprotrophs 2. Secrete digestive enzymes on dead and waste material and absorb the

simple products
C. Primary consumers 3. Break dead plant and animal remains into smaller particles

D. Primary carnivores 4. Feed directly on producers

« (1) A-2, B-3, C-4, D-1
* (2) A-3, B-2, C-1, D-4
* (3) A-3, B-2, C-4, D-1
« (4) A-2, B-3, C-1, D-4

Q1. Answer: (3) A-3, B-2, C-4, D-1

* Why it is correct: Detritivores, such as the earthworm, break detritus (dead plant and animal
remains) into smaller particles (A-3). Saprotrophs is another name for decomposers, mainly
fungi and bacteria; they secrete digestive enzymes on dead and waste material and absorb
the simple products (B-2). Primary consumers are herbivores and feed directly on producers
(C-4). Primary carnivores feed on herbivores, so they are secondary consumers (D-1).

* Why (1) is wrong: It swaps detritivores and saprotrophs. Enzyme secretion and absorption is
the work of saprotrophs; detritivores break the remains into smaller particles.

* Why (2) is wrong: It swaps primary consumers and primary carnivores. A primary consumer
eats producers; a primary carnivore eats herbivores.

* Why (4) is wrong: It makes both swaps, so all four pairs are wrong.
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Q2. Consider the following statements about food chains and trophic levels:

1. A detritus food chain begins with dead organic matter.

2.In a terrestrial ecosystem, a much larger fraction of energy flows through the grazing food
chain than through the detritus food chain.

3. The same species can occupy more than one trophic level in an ecosystem at the same time.
4. Under the ten per cent law, only 10 per cent of the energy is transferred to each trophic level
from the lower trophic level.

Which of the statements given above is/are correct?

*(1)1,3and 4 only
*(2) 1,2 and 3 only
*(3) 2,3 and 4 only
*(4) 1 and 4 only

Q2. Answer: (1) 1, 3 and 4 only

* Statement 1 is correct: The detritus food chain begins with dead organic matter (detritus). The
grazing food chain begins with producers.

+ Statement 2 is wrong: It reverses the fact. In a terrestrial ecosystem a much larger fraction of
energy flows through the detritus food chain than through the grazing food chain. The grazing
food chain is the major conduit in an aquatic ecosystem.

+ Statement 3 is correct: A trophic level is a functional level, not a species. A sparrow is a
primary consumer when it eats seeds, fruits and peas, and a secondary consumer when it
eats insects and worms.

* Statement 4 is correct: This is how NCERT states the ten per cent law. Because so little energy
passes on, food chains have only a few steps.

* Why the other options are wrong: (2) and (3) both include statement 2, which is wrong. (4)
leaves out statement 3, which is correct.

6. Sources

6.1 Sources

* S1: NCERT, Biology (Class Xll), Chapter 12 "Ecosystem", reprint 2026-27, chapter opening page
and pages 206 to 215. https://ncert.nic.in/textbook/pdf/lebo112.pdf

+ S2: NCERT, Science (Class X), Chapter 13 "Our Environment", reprint 2026-27. https://ncert.nic.in/
textbook/pdf/jesc113.pdf

* S3: Eugene P. Odum and Gary W. Barrett, Fundamentals of Ecology, 5th edition, Chapter 2 "The
Ecosystem" (text on the Internet Archive). https://archive.org/details/fundamentals-of-ecology-odum

* S4: Encyclopaedia Britannica, "ecosystem". https://www.britannica.com/science/ecosystem
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+ S5: Encyclopaedia Britannica, "food chain". https://www.britannica.com/science/food-chain

+ S6: Encyclopaedia Britannica, "trophic level". https://www.britannica.com/science/trophic-level

+ S7: Encyclopaedia Britannica, "food web". https://www.britannica.com/science/food-web

+ S8: Encyclopaedia Britannica, "trophic pyramid". https://www.britannica.com/science/trophic-pyramid

* S9: Wikipedia, "Ecosystem" (citing Tansley 1935, Ecology 16(3): 284-307; Willis 1997, Functional
Ecology 11(2): 268-271; Chapin and others 2011, Principles of Terrestrial Ecosystem Ecology, 2nd
edition, Chapter 10 "Trophic Dynamics"). https://en.wikipedia.org/wiki/Ecosystem

* S10: Wikipedia, "Arthur Tansley" (citing Tansley 1935; Willis 1997). https://en.wikipedia.org/wiki/
Arthur_Tansley

* S11: Charles H. Smith (Western Kentucky University), "Some Biogeographers, Evolutionists and
Ecologists: Tansley, Arthur George". https://people.wku.edu/charles.smith/chronob/TANS1871.htm

+ S12: Wikipedia, "Raymond Lindeman" (citing Lindeman 1942, Ecology 23(4)). https:/

en.wikipedia.org/wiki/Raymond_Lindeman

+ S13: Wikipedia, "Ecological efficiency" (citing Lindeman 1942; Lalli and Parsons 1997; Ricklefs
and Miller 2000). https://en.wikipedia.org/wiki/Ecological_efficiency

* S14: Wikipedia, "Food web" (citing Elton 1927, Animal Ecology; Lindeman 1942; Pimm, Lawton
and Cohen 1991; Pimm 1979). https://en.wikipedia.org/wiki/Food web

+ S15: Wikipedia, "Food chain" (citing Elton 1927; Odum and Barrett 2005, p. 598). https://

en.wikipedia.org/wiki/Food_chain

+ S16: Wikipedia, "Detritivore". https://en.wikipedia.org/wiki/Detritivore

* S17: OpenStax, Biology 2e, section 46.1 "Ecology of Ecosystems". https://openstax.org/books/

biology-2e/pages/46-1-ecology-of-ecosystems

+ S18: OpenStax, Biology 2e, section 46.2 "Energy Flow through Ecosystems". https://openstax.org/

books/biology-2e/pages/46-2-energy-flow-through-ecosystems

+ S19: National Geographic Education, "Food Web". https://education.nationalgeographic.org/resource/

food-web/

+ S20: NOAA, "Aquatic food webs". https://www.noaa.gov/education/resource-collections/marine-life/aquatic-

food-webs

* S21: NCERT, Fundamentals of Physical Geography (Class Xl), Chapter 14 "Biodiversity and
Conservation", reprint 2026-27, page 116. https://ncert.nic.in/textbook/pdf/kegy214.pdf

+ S22: Encyclopaedia Britannica, "Charles Elton". https://www.britannica.com/biography/Charles-Elton

+ S23: Encyclopaedia Britannica, "biomass". https://www.britannica.com/science/biomass

Additional verified references

* Lindeman, The Trophic-Dynamic Aspect of Ecology (1942), original paper: https:/

deploy.extras.ufg.br/projetos/adrimelo/ecossistemas/Lindeman1942.pdf

* Tansley, The Use and Abuse of Vegetational Concepts and Terms (1935): https://

esajournals.onlinelibrary.wiley.com/doi/10.2307/1930070
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Topic 26 - Ecosystem: components, food chains
and food webs

SBentd

1. 208), avésoe')" 23955

835880 53D (ecosystem) e9oé3 HEYBES® 2.8 §0Sehhs oHE: @90hHeS® 2BidHen x0e5° &P, gy
&) FAE HBITOE HEYBo Heedo SN 0ETaN. HOLES® Tl @oren, Sreh BB Fedo
(grazing food chain), @&ed e9:55565 Fend (detritus food chain), ess588 eesren (food webs),
DENE qune» (trophic levels), & @eeto DA% HB0D) eatdrHE .

2. 825 &y

2.1 es358¢e HgHY €9083 DAve3

- NCERT D8gesi0: as:5680 $558 $EHBS® 2.8 orehss chrdES. wothes® dBien $508° s, ogpr
&) BBE HBITOE Erere HEYBo Heedo S oeaw.

» "AEVPD" (ecosystem) e Srerss 19358° HER esdSen 3RJ (ecologist) O esd 2. erNd
(Sir Arthur G. Tansley) Sxe5&3°8 B Bowdd.

. e3358¢€3 égé‘g 208 BN DHAT 506558, 208 @D Stae HdE00es DEBT® €506,
TPOE000 e85Kes RSB o BaeSSET) (biosphere) 2,8 Hdous essdSea SgOJM Srdhd.

» Bocd B Sgren: e esiSes Bgden (terrestrial, o6 o DAY; &, t5G 25, &°0),
220 esi58es SgHiHen (aquatic; BB, HBR, VG Je), B, 5B SwPTWYYo). oABseex, e9dBED
$g55e sven 33 8% Sxrow.

2.2 esoBen: .‘Ogé, 285 esozoen

e904o 9083 D3 &STrSrEeIen
8% evomeen (Abiotic) T°RE, BI0HS HBITEe O, A, J0; B5°8gs°0d,
eagﬁge‘é, égé“eﬁo, DSToen;
2)023°e))
e\ BT Bren (Prod ucers; DEFIS 9;9562):6 K)mvg"o 00D 8 e ) en; BErHest zée)é
Kgosodiseen, autotrophs) e3E0°) &P 0S8 BRK0ETa; HSseen (phytoplankton),
DEY;ST° 8Geaz3dg HodBrigaH BSeren (algae); £
(photosynthesis) crgoe &8 H BJeo% 2rg8B808en
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eodo 29083 De3 TSI EEaen

FBENE DIV Hen &SR HOK KT Boeean S s Sevsren, HHew, §dwren;
(Primary consumers; BS® o), BHew
Bse3eden, herbivores) (molluscs); 358, Lokex
BIBOSH DI Hen BPSTIEEOK Bot3eon £oBF BI 3w

(Secondary consumers;
FPBE Soeorr8en, primary
carnivores)

B0 DB FPBE B5PoTEEOK Boeseon 0o &3 @i (eagle)
(Tertiary consumers; &380%
S3eorSsen, secondary

carnivores)

DYysecen (Decomposers;  SABFNS, S8 Dgre N6 BY DB HrmSorr 3dogren (fungi),
HPBseHEEeD, Saprotrophs) QAJeow; es K)mvg"o.& DEFIS &‘)géa)f() 23"’&%5055"813
DEegeent DEHE HexgyHoerown

GE3eR gsgen (Detritivores) B (detritus) ) D) S enm EENEAN
T LleW

* &E\BTPEe, DARPHT RN, DNYS*EeN EO B evozen (biotic component) evssHarow.

* DABFHTEre0, DYYYHS*EHen o)) HEVSKHsTen (heterotrophs): esssto 850 @ S,
Do’ Ing) e DB eGrEHEEeaD.

* AABFHTEHOK FSTIERN, NP0, DELEEHen (omnivores), HoeryBsdHen (parasites)
@9 &5 D25, .‘6635553053 NCERT 9\ etrsedeaen aS"Qoéen, seHen.
* fPe08° D58 IIBFHT R 38 & 2308 580 %50 S0dkd. ToJ)) eoff BseoEI8 (top

carnivore) €90&3°%D.

« §Q) E8\BIPEHOL 5P @580 Bed. HBED) S 3¢ e Derer (deep-sea hydrothermal
vents) S¢S esocs wgé&o&roo BP0HT°0 K5r0) 955880 a5 WuEH0ETPoN (SIPaHS HoBes,
chemosynthesis). & Here Heare e0d esd8ea HFSHI BBNEY SHG FPEGGS eddes Hg5Y
(deep-sea hydrothermal ecosystem) esoesth. 28 5 e ) eddes SgHPOE HTE 8
558> B8 @ NCERT Bendod.

- EY)ore BAN0ES, BEEID BFEHN SAVF0D DG S0&) e ol 2socdshHen. DYYYs e e
DTG B #8860 23058 Bo B, DS RKlage Ut DNK0EToN. e HISTen B8 B
D080t B8 Bocky Srreredd 2,80 23¢8ren 2,888 Secseeamn.
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285, DB eomen 2,807 2,883 Harsdo wSrdcéo ¢y DB e3:58ea SHVLH 208 £T°BE JoYeao HyErekod.

Déso

apedde Kl
(Species
composition)

ééaﬁé’aéo
(Stratification)

RORE Jraw
(Trophic level)

Q‘o&oﬁ 50
(Standing crop)

G@¢g3eod (Detritus)

es¥o
(=]

208 95865 55556:966“0 e,
230¢0:)0) 23°¢5 (8o
aéb_oiﬁcﬁo

3398 2ehren S
fg)“oﬁnegs QenHHrr 958
&ocsero

95555 FFennes® 28 28
rg"éo,' 08 esH5880 obéb.& oD
Brotdesr0lS ToR)) 283
Qo8

258 DB DL0aH0S° HA R
(gsl’oaoeﬁ“‘s €5 5285 HIeED
B5g0°3

SAVBaNS I e SIren,
5N 230ed))e)
Sdapen; e Soeo e
Q05’8 5008

DY

D Q) ePedren BINET B20ehrod

S® D eBS® 3E, B0l aEeS® Aecsen, eacsih otes®
theren (herbs), 6633 €50€3°00

EEYBTHOR 30c5e3 Jraw

2.8 A FTrergoes® e 2Bsher ($SgTPRMe (85 S50,
biomass) Sue es 2885 Soggme E%endd. 2855 $550°3)
&2z 226 (fresh weight) Soe &0é 20dooe (dry
weight) Benerd; & 208> 8080¢s EQNBEISD

DY) §0$H%H (decomposition) B8 Snd dwego

2.4 es556e0 5B 2,8 0HEDEST® DB I BKd: SrentHd Ergven

9583 ég:éé@‘b 2908°e0 28 AT dere HA FIB NCERT 8o Seentd §Ga'a°e(§6 2De2e8080.

- &) ¢58¢S (Productivity): &85 55g0°3 3¢5 e9G3g Bew. oo FPEE €558 (gross
primary productivity, GPP) e90é3 85eaesidy SoBstiEoHe® 865 Strdo eehyB eodlog Bew. &S
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Topic 27 - Artificial intelligence and machine
learning: concepts, applications and
limitations

ENGLISH

1. Concept in one line

Artificial intelligence (Al) enables machines to infer outputs such as predictions, recommendations
or generated content from inputs; machine learning (ML) is a major approach in which a model
learns patterns from data. Al, ML and deep learning are related terms, not interchangeable
names. [S1-S3]

2. Revision notes

2.1 Al, machine learning and deep learning

Term Central idea Important distinction

Avrtificial Systems performing tasks such as reasoning, Al includes knowledge/rule-based

intelligence perception, language processing and decision  approaches as well as learning-based
support approaches

Machine Algorithms use data to fit a model that can ML is within Al; every rule-based Al

learning make predictions or generate outputs system need not learn from examples

Deep learning ML using artificial neural networks with Deep learning is within ML; all ML does
multiple hidden layers not require deep neural networks

Artificial neural  Connected computational units transform It is a mathematical model, not a literal

network inputs through weighted connections human brain

Remember the nesting: Deep learning is within machine learning; machine learning is within Al.
A decision tree can be an ML model without being a deep neural network. An expert system can
apply a knowledge base and inference rules without training a model from examples. Not every
automatic device is necessarily Al: a timer can simply follow a fixed schedule. [S1, S2, S4]

Rule-based and learning-based: In a rule-based expert system, specialists supply knowledge and
rules. In ML, a training algorithm adjusts a model using examples. A practical system may
combine both. Avoid the absolute claim that Al always learns continuously after deployment. [S1,
S3]
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2.2 How machines learn: distinguish the signal

Learnin . . .

8 What guides learning? Teaching example
approach
Supervised Examples paired with target labels or Leaf photographs labelled healthy or
learning values diseased
Unsupervised Structure in data without supplied Grouping farms by similar soil and rainfall
learning target labels for the task profiles
Reinforcement Rewards from actions and their Learning a sequence of moves in a game
learning consequences in an environment to improve cumulative reward

Supervised learning has two common tasks: classification predicts a category, such as healthy/
diseased; regression predicts a numerical quantity, such as expected yield in tonnes. A numerical
label used as a category code does not turn classification into regression. [S3, S5]

Clustering is not classification: clustering discovers groups from similarity rather than learning
predefined target classes. A person may interpret or name the groups afterwards. [S6]

Reinforcement learning is not simply “learning without data.” It uses experience,
observations and reward feedback. The reward can reflect a sequence of decisions, rather than a
correct label supplied for every input. Human designers still choose objectives and constraints.
[S7]

Self-supervised learning: learning targets are constructed from the data itself, such as predicting
a hidden portion of text. It reduces reliance on manually labelled examples. Modern systems can
combine training approaches; these labels do not describe watertight product categories. [S4]

2.3 From data to a useful prediction

1. Define the task: decide what should be predicted and where the system will be used.

2. Prepare data: collect suitable examples, check quality and protect sensitive information. In
supervised learning, features are inputs and the label is the target.

3. Train: use training data to adjust the model's parameters. A loss measures a mismatch
relevant to the learning objective.

4. Validate and test: use separate data to tune choices and assess performance on examples
not used to fit the model. A test result is evidence about the tested setting, not a universal
guarantee.

5. Infer: apply the trained model to new inputs. Inference does not necessarily change model
parameters.

6. Monitor: check errors and changes in the real world; update or retrain when appropriate.
Retraining is a separate process, not an automatic property of every system. [S5, S8, S9]
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Overfitting: a model fits the training examples too closely and performs poorly on new examples.
Generalisation means useful performance beyond the examples used to fit it. More data alone
does not cure poor labels, unrepresentative sampling or a changed deployment setting. [S8]

2.4 Generative Al, language and vision

Capability What it does Example

Computer vision Analyses visual inputs Recognising a crop-leaf pattern or
locating a defect in an image

Natural language Processes human language Translation, extracting information or
processing (NLP) analysing text
Speech recognition Converts spoken input into a textual A spoken request transcribed into text

representation

Generative Al Produces content such as text, Drafting a summary or creating an
images, audio or code illustration

A large language model (LLM) is a language-focused model trained on large amounts of data;
many generate text by predicting successive tokens. Tokens may be words, word parts or other
units. Generated text is not automatically a retrieved, verified fact. Generative systems can use
supervised, self-supervised and reinforcement methods at different stages. “Generative”
describes an output capability, not a fourth mutually exclusive learning signal. [S3, S4, S10]

2.5 Applications: identify the actual task

Area Useful application What to watch

Healthcare Assist interpretation of medical Clinical validation, representative patient
images, research and clinical data and qualified human responsibility
decision support remain essential

Agriculture Image-based crop disease Crop, region, image quality and field
identification; yield or irrigation- conditions affect reliability

support models

Manufacturing Visual defect detection and A camera records images; the model
predictive maintenance analyses patterns; a robot performs physical
actions
Language and Translation, speech-to-text and Language coverage, errors, accessibility and
public services sorting requests appropriate review
Finance and Detect unusual transactions or An anomaly is a warning signal, not proof of
commerce recommend products fraud
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Indian example: ICAR-IASRI has promoted AI-DISC, an Al-based crop disease identification
application. Learn its function rather than inferring that an image diagnosis is always correct. The
other examples above explain capabilities; they do not claim that a specific government has
deployed every application. [S11-514]

Another Indian application: Garbhini-GA2, developed by THSTI and IIT Madras, estimates
gestational age in the second and third trimesters for the Indian population. APPSC 2024 asked
about this specific application and its developers; this does not establish how frequently Al is
tested. [S16]

2.6 Benefits, risks and safeguards

Al can examine large volumes of data, recognise patterns and support faster, more consistent
routine work. Its value depends on the problem, data, evaluation and how people use it. Accuracy
alone is not the whole meaning of trustworthiness. [S9]

Risk Meaning Useful safeguard

Bias and unfair Data, design or deployment can Representative evaluation, checking

outcomes disadvantage particular groups outcomes across groups and corrective

action

Hallucination or A generated answer can be Verify important claims against reliable

confabulation plausible but false evidence

Privacy and security ~ Sensitive data can be exposed or Data minimisation, access controls and
systems manipulated security testing

Limited It may be difficult to explain a Suitable explanations, documentation and

explainability particular output auditability

Automation bias A person may trust a machine Meaningful human review, training and
suggestion too readily routes to challenge errors

A human-in-the-loop label alone does not guarantee safety. The reviewer needs time,
competence, evidence and authority to act. High overall accuracy may also hide serious errorsin a
minority group or rare class. Models should be assessed for the actual use and its consequences.
[S9, S10, S12, S15]

3. Quick application test

Suppose a system is trained using leaf images labelled by plant specialists. It later receives an
unlabelled leaf photograph and predicts a disease category. The learning is supervised, the task
is classification, and the later prediction is inference. If instead the system groups unlabelled
leaf images by similarity, the task is clustering. If it generates a written explanation, that is a
generative output; the explanation still needs checking. These are teaching scenarios, not claims
about one particular app.
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4. Exam traps

1. All Al = ML = deep learning: false; understand the nesting and the rule-based exception.

2. A numerical output is always regression: a number can code a category. Ask whether the
target is a quantity or a class.

3. Unsupervised learning has no data: false; it lacks supplied target labels for the task.
4. Training and inference are identical: false; fitting a model differs from applying it.

5. A fluent answer, high accuracy or human reviewer guarantees correctness: none is a
sufficient guarantee.

5. MCQs with answers and explanations

Q1. Consider the following statements:

1. Deep learning is a subset of machine learning, which is a subset of artificial intelligence.
2. Every artificial intelligence system must be trained on labelled examples before it can operate.

3. Arule-based expert system can use a knowledge base and inference rules without learning its
rules from training examples.

Which of the statements given above are correct?

*(1) 1 and 2 only
*(2) 1 and 3 only
*(3)2and 3 only
*(4)1,2and 3

Q1. Answer: (2) 1 and 3 only

+ Statement 1 is correct: deep neural-network methods form a part of ML; ML is one major
approach within Al.

+ Statement 2 is incorrect: rule-based Al need not learn from examples. Even within ML,
unsupervised and reinforcement approaches do not require the same labelled input-target
dataset used in supervised learning.

+ Statement 3 is correct: a knowledge-based expert system may apply rules supplied by
specialists.

+ Option check: (1) includes false statement 2 and omits true statement 3; (3) includes false
statement 2 and omits true statement 1; (4) incorrectly includes statement 2. Only (2) gives
exactly the two correct statements. [S1-S3]
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Q2. Match each task in List | with the best description in List II:

List I: Task List Il: Description

A. Train on labelled leaf images to predict healthy/diseased 1. Unsupervised clustering
B. Group unlabelled farms by similar soil and rainfall profiles 2. Supervised regression
C. Learn game moves through actions and reward feedback 3. Supervised classification
D. Train on past input-output examples to predict crop yield in tonnes 4. Reinforcement learning

* (1) A-3, B-2, C-4, D-1
*(2) A-1,B-3, C-4, D-2
*(3)A-3,B-1,C-4,D-2
*(4)A-3,B-1,C-2,D-4

Q2. Answer: (3) A-3, B-1, C-4, D-2

* A-3: labelled examples and a category target indicate supervised classification.

* B-1: similarity-based grouping without supplied target classes is unsupervised clustering.
* C-4: actions, consequences and reward feedback identify reinforcement learning.

+ D-2: a target quantity such as yield in tonnes indicates supervised regression.

* Option check: (1) swaps clustering and regression; (2) swaps classification and clustering; (4)
swaps reinforcement learning and regression. Only (3) matches all four tasks. [S3, S5-5S7]

6. Sources

* S1. OECD: Explanatory memorandum on the updated definition of an Al system, 2024. Definition and rule/
knowledge-based versus ML approaches.

* §2. NIST: Demystifying Today's Artificial Intelligence, 2018. Al/ML/deep-learning relationship.

* §3. Google Developers: What is machine learning?. Learning methods and output tasks.

* S4. Google Developers: Machine Learning Glossary. Deep networks, self-supervision, language and
inference terminology.

+ S5. Google Developers: supervised learning. Features, labels, training, evaluation and inference.

* §6. Google Developers: What is clustering?. Similarity-based groups.

* §7. IBM: Reinforcement learning. Agents, environment, actions and reward.

+ S8. Google Developers: Overfitting. Training performance versus generalisation.

* §9. NIST: Al Risk Management Framework 1.0, 2023. Trustworthiness and risk management.

+ $10. NIST: Generative Al Profile, Al 600-1, 2024. Generative capabilities, confabulation and risks.

* $11. WHO: Ethics and governance of Al for health, 2021. Healthcare uses and responsible deployment.
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https://www.oecd.org/en/publications/explanatory-memorandum-on-the-updated-oecd-definition-of-an-ai-system_623da898-en.html
https://www.nist.gov/system/files/documents/2018/05/22/nist_michael_garris.pdf
https://developers.google.com/machine-learning/intro-to-ml/what-is-ml
https://developers.google.com/machine-learning/glossary
https://developers.google.com/machine-learning/intro-to-ml/supervised
https://developers.google.com/machine-learning/clustering/overview
https://www.ibm.com/think/topics/reinforcement-learning
https://developers.google.com/machine-learning/crash-course/overfitting/overfitting
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.100-1.pdf
https://nvlpubs.nist.gov/nistpubs/ai/NIST.AI.600-1.pdf
https://www.who.int/publications/i/item/9789240029200
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* $12. WHO: safe and ethical Al for health, 2023. Accuracy, sensitive data and human oversight.

* §13. ICAR: Training on Al-based Android applications in agriculture, March 2024. Al-DISC example.

* $14. ICAR: Recent research initiatives. Agricultural decision-support applications.

+ $15. Google Developers: Classification: accuracy, recall, precision and related metrics. Limits of accuracy
with imbalanced classes.

* §16. THSTI: THSTI and IIT Madras develop a gestational-age model, 5 March 2024. Garbhini-GA2. Exam
reference: APPSC 2024 General Aptitude final key, Series A, Q65, printed page 28, preserved by NDLI with
APPSC identified as content provider.
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Topic 27 - Artificial intelligence and machine
learning: concepts, applications and
limitations
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Topic 28 - Coding-decoding: letter shift codes

ENGLISH

1. Concept in one line

In a letter shift code every letter of a word is replaced by the letter that lies a number of places
ahead of it or behind it in the English alphabet, or by its opposite letter; the rule of the code fixes
that number, which may be the same for every letter or may change from one letter of the word
to the next. The examination gives one word with its code and asks you to find the rule, and then
to code or decode another word by the same rule.

2. Revision notes

2.1 What a coding-decoding question asks

+ Coding means writing a word in a changed form by a fixed rule. Decoding means getting the
original word back from the changed form.

* The rule is not stated. The question gives one word and its code. You find the rule by
comparing the two, letter by letter.

* A coding question: "In a certain code this word is written like this. How is that word written?"
* A decoding question: "Which word is written like this in the same code?"

* A shift is the number of places by which a letter is moved along the alphabet. A "+" shift
moves the letter forward, towards Z. A "-" shift moves it backward, towards A.

* In every code of this topic the code has as many letters as the word, and each letter of the
code comes from one letter of the word.

* You need three tools: the positions of the letters, the opposite letters, and going round the
alphabet.

* Not covered here, because other days cover them: codes that turn letters into numbers or use
sums of positions; substitution and word codes; coding by comparing sentences; coding with
symbols and conditions.

2.2 Tool 1: the position of each letter

The English alphabet has 26 letters. Number them in order, from A =1 to Z = 26. This number is
the position of the letter.

Letters Positions Last letter of the row
ABCDE 12345 E=5
FGHI] 678910 J=10
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Letters Positions

KLMNO 1112131415 0=15
PQRST 161718 19 20 T=20
UVWXY 2122232425 Y =25
z 26 Z=26

Last letter of the row

AIM. PREPARE. ACHIEVE
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*EJOTY.E=5,]=10,0=15,T =20, Y = 25. Count from the nearest of these five. S is one place

before T, so S =19. Vis two places after T, so V = 22.

* CFILORUX. These letters stand at the multiplesof 3: C=3,F=6,1=9,L=12,0=15,R=18,U

=21, X=24.
* Two halves. Ato Mare 1to 13. Nto Z are 14 to 26.

* Position from the end = 27 - position from the start. D is the 4th letter from the start and the

23rd from the end.

2.3 Tool 2: opposite letters

Two letters are opposite letters when one is as far from A as the other is from Z. Their positions

always add up to 27.

Position

Letter Position Opposite letter
A 1 z
B 2 Y
C 3 X
D 4 w
E 5 \
F 6 U
G 7 T
H 8 S
I 9 R
J 10 Q
K 1M P
L 12 O
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Letter Position Opposite letter Position

M 13 N 14 27

* To find the opposite of any letter, subtract its position from 27. Opposite of H: 27 - 8 =19,
which is S.

* Memory aids: BY (B and Y), DEW (D and W), LOVE (L and O; V and E), and M and N, the two
neighbours in the middle of the alphabet.

2.4 Tool 3: going round the alphabet

* Treat the alphabet as a circle. Going forward, A comes after Z. Going backward, Z comes after
A.

* Forward shift: add the shift to the position. If the total is more than 26, subtract 26.Y + 3: 25 +
3=28; 28 - 26 = 2, which is B. (Count: Z, A, B.)

* Backward shift: subtract the shift from the position. If the result is less than 1, add 26.B - 4: 2 -
4=-2:-2+26=24,whichisX.C-3:3-3=0; 0+ 26 =26, whichis Z.

* Moving k places backward and moving 26 - k places forward give the same letter. So -3 is the
same as +23, and -24 is the same as +2.

2.5 Kinds of letter shift codes
The word EXAM (E=5, X =24, A=1, M = 13) is coded below by each kind of rule.

Shift at places 1, 2, 3, 4

Kind of code
I of the word
Constant forward  Every letter moves the same number of places  +3, +3, +3, +3 HADP
shift forward
Constant Every letter moves the same number of places -3, -3,-3,-3 BUX]

backward shift backward

Increasing shift From one place to the next the shift grows by +1,+2,+3, +4 FZDQ
the same amount each time

Decreasing shift From one place to the next the shift falls by +4, +3, +2, +1 IACN
the same amount each time

Alternating shift One letter moves forward, the next moves +1,-1,+1, -1 FWBL
backward, and so on by turns

Shift by place One shift for the 1st, 3rd, 5th ... letters of the +2,+3, 42, +3 GACP
(odd and even word (the odd places) and another shift for
places) the 2nd, 4th, 6th ... letters (the even places)
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Shift at places 1, 2, 3, 4

Kind of code
of the word
Reversal with a The word is written backwards, from its last EXAM reversed is MAXE; NBYF
shift letter to its first, and then every letter is then +1, +1, +1, +1
shifted
Opposite-letter Every letter is replaced by its opposite letter No shift: E becomes V, X  VCZN
coding becomes C, A becomes

Z, M becomes N

* Going round in these codes: in HADP, X + 3is 24 + 3 =27,and 27 - 26 = 1, which is A. In BUXJ, A
-3is1-3=-2,and -2 + 26 = 24, which is X.

* An increasing or decreasing shift may also run backward (-1, -2, -3, -4), and the shift need not
change by 1 each time (+2, +4, +6, +8).

* The alternating shift is one case of the shift by place.

* In a reversal with a constant shift the order of the two steps does not matter. Reversing EXAM
and then adding 1 gives NBYF. Adding 1 and then reversing also gives NBYF.

* Opposite-letter coding done twice gives the word back: the opposite-letter code of VCZN is
EXAM.

2.6 Method: finding the rule and applying it

1. Write the word and its code one below the other. Count the letters: both must have the same
number.

2. Write the position of every letter. At each place work out the difference: position of the code
letter minus position of the word letter.

3. If a difference is large, add or subtract 26 to make it small: +23 becomes -3, and -24 becomes
+2. Both forms mean the same shift, so if the row shows no pattern, try the other form: -11 is
the same as +15.

4. Read the row of differences with the help of this table.

What the differences show Rule

All the differences are equal, for example +3, +3, +3, +3 Constant shift: forward
if +, backward if -

The differences rise or fall by the same amount each time, for example +1, +2, Increasing or

+3,+4 decreasing shift

Two values come by turns, for example +1, -1, +1, -1 or +2, +3, +2, +3 Alternating shift, or
shift by place

No pattern in order; but when the first letter of the word is compared with the Reversal with a shift

last letter of the code, the second with the second last, and so on, all the
differences are equal
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What the differences show Rule

No pattern; but at every place the position of the word letter and the position of ~ Opposite-letter coding
the code letter add up to 27
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1. Test the rule on every letter of the given word, not only on the first two.

2. Apply the rule to the new word, place by place. Go round the alphabet where needed.

2.7 Decoding, and checking the answer

* Decoding means applying the rule backwards. Every + becomes - and every - becomes +. If the
code was made by +1, +2, +3, decode by -1, -2, -3.

* If the code was made in two steps, undo the last step first. For "reverse, then +2", decode by
"-2, then reverse".

* In opposite-letter coding, decoding is the same as coding: take the opposite letter again.
* Check 1: the answer has the same number of letters as the word in the question.

* Check 2: work in the other direction. Code the word you decoded, or decode the code you
wrote. You must get back what the question gave.

* Check 3: look once more at letters near the two ends of the alphabet (A, B, Cand X, Y, 2).
Mistakes in going round happen there.

* Check 4: use the options. Work out the first and the last letter, strike off the options that do
not fit, and then confirm every letter of the option that remains.

3. Extra section: worked examples

A. Constant shift, with going round

In a certain code, HOUSE is written as KRXVH. How is ZEBRA written in that code?

« Compare: H(8) = K(11), 0 (15) = R(18), U (21) = X (24), S (19) = V (22), E (5) = H (8). Every
difference is +3.

* Rule: +3 at every place.
*Apply: Z+3is 26 +3=29,and 29 - 26 = 3, whichisCCE-»H,B-»E R-> U A-D.
* Answer: CHEUD.

B. Increasing shift

In a certain code, CHAIR is written as DJDMW. How is STUDY written in that code?

Step 1st letter 2nd letter  3rd letter 4th letter  5th letter

Word CHAIR, with positions C3 H8 A1l 19 R18
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Step 1st letter 2nd letter  3rd letter 4th letter  5th letter

Code DJDMW, with D4 J10 D4 M 13 W 23

positions

Difference: code minus +1 +2 +3 +4 +5

word

New word STUDY, with S19 T20 U 21 D4 Y 25

positions

Add the same shifts 20, whichis 22, whichis 24, whichis 8, whichis 30;30-26=4,
T v X H which is D

* Rule: +1, +2, +3, +4, +5.
* Answer: TVXHD.

C. Reversal with a shift
In a certain code, STONE is written as DMNSR. How is BRAIN written in that code?
* Compare in order: S (19) » D (4) is -15, that is +11. T (20) » M (13) is-7. O (15) » N (14) is-1. N
(14) » S(19)is +5. E (5) =» R (18) is +13. There is no pattern.

* Compare the word with the code read fromitsend:S—-» R, T—-S,0 - N,N-> M, E - D. Every
difference is -1.

* Rule: write the word backwards, then -1 at every place.

* Apply: BRAIN written backwards is NIARB.N-» M, |- H, A-Z(1-1=0,0+26=26),R-Q,B
- A.

* Answer: MHZQA. Shifting without reversing gives AQZHM, which is wrong.

D. Decoding, with an alternating shift
In a certain code, LIGHT is written as MHHGU. Which word is written as DZCKF in that code?
* Compare: L(12) > M (13)is+1.1(9) > H(8)is-1.G(7) > H (8)is+1.H(8) = G (7)is-1.T (20) =
U (21)is +1.
e Rule: +1, -1, +1, -1, +1.

* Decode by going backwards: -1, +1,-1,+1,-1.D-1isC. Z+1is26 + 1 =27,and 27 - 26 =1,
whichisA. C-1isB.K+1isL.F-1isE.

* Answer: CABLE. Check: coding CABLE by +1, -1, +1, -1, +1 gives DZCKF.

E. Opposite-letter coding

In a certain code, BREAD is written as YIVZW. How is SUGAR written in that code?

+ Compare in order: the differences are -3, -9, -9, -1, -7. There is no pattern.
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* Compare the word with the code read from its end: the differences are -5, +8, -9, +8, -5. They
are not equal.

* Add the positions at each place: B (2) + Y (25), R(18) +1(9), E(5) +V (22), A(1) +Z (26), D (4) + W
(23). Every sum is 27.

* Rule: every letter is replaced by its opposite letter.

* Apply: Sis 19, and 27 - 19 = 8, which is H. U is 21, and 27 - 21 = 6, which isF. Gis 7,and 27 - 7 =
20, which is T. Abecomes Z. Ris 18, and 27 - 18 =9, which is I.

* Answer: HFTZI.

4. Three common exam traps

1. Coding when the question asks for decoding. "How is this word written?" means apply the
rule as it is. "Which word is written as this?" means apply the rule backwards. In example D, a
candidate who applies +1, -1, +1, -1, +1 once more to DZCKF gets EYDJG, not CABLE. In a two-
step code, undo the last step first.

2. Going round, and counting the steps. A comes after Z, so Y + 3 is B. Subtract 26 when you
cross Z; the number 27 is only for opposite letters. Count steps, not letters: from Y the three
steps are Z, A, B. Counting Y itself as the first step gives A, which is one place short.

3. Fixing the rule from the first letter alone. A first difference of +1 fits a constant shift (+1, +1,
+1), an increasing shift (+1, +2, +3) and an alternating shift (+1, -1, +1). Check every letter. If the
differences in order show no pattern, test the reversal and the sum of 27 before you give up:
in example C the differences in order are +11, -7, -1, +5, +13, but with the reversal every
difference is -1.

5. MCQs with answers and explanations
Q1. In a certain code, MARKET is written as VGMTCO. How is FROZEN written in that code?

- (1) HTQBGP
- (2) PGBQTH
« (3) LCXMPD
« (4) DPMXCL

Q1. Answer: (2) PGBQTH
* Compare in order: M (13) » V (22)is+9. A(1) > G (7)is +6. R(18) » M (13) is -5. K(11) = T (20)

is+9.E(5) = C(3)is-2.T(20) » O (15) is -5. There is no pattern.

* Compare the word with the code read fromits end: M (13) » O (15), A(1) = C(3),R(18) =T
(20), K(11) > M (13), E(5) = G (7), T (20) = V (22). Every difference is +2.

* Rule: write the word backwards, then +2 at every place. Test: MARKET written backwards is
TEKRAM, and +2 at every place gives VGMTCO.
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* Apply: FROZEN written backwards is NEZORF. N (14) = P (16). E (5) » G (7). Zis 26, and 26 + 2 =
28; 28 - 26 =2, which is B. O (15) » Q (17). R(18) = T (20). F (6) = H (8).

* So FROZEN is written as PGBQTH. Check: taking 2 from every letter of PGBQTH gives NEZORF,
and that read backwards is FROZEN.

* Why (1) is wrong: HTQBGP is FROZEN with +2 at every place but without the reversal. It has the
letters of the correct answer in the opposite order.

* Why (3) is wrong: LCXMPD has the reversal, but every letter is moved 2 places backward
instead of forward. The direction is wrong.

* Why (4) is wrong: DPMXCL is FROZEN with every letter moved 2 places backward and without
the reversal. It has the mistake of (1) and the mistake of (3) together. It has the letters of (3) in
the opposite order.

Q2. In a certain code, PLANET is written as QNDRJZ. In the same code, a certain word is written as
WCOPJE. What is the last letter of that word?

“(A
F(2)K
-(3)Y
(4)Z

Q2. Answer: (3) Y
* Find therule:P(16) > Q (17)is+1.L(12) > N (14)is+2. A(1) =» D (4) is +3. N (14) =» R (18) is +4.

E(5) =) (10)is +5. T (20) = Z (26) is +6. It is an increasing shift: +1, +2, +3, +4, +5, +6.

* The question gives the code and asks for the word, so apply the rule backwards: -1, -2, -3, -4,
-5, -6.

* The last letter is at the 6th place, so move E back by 6 places: 5-6 =-1; -1 + 26 = 25, which is Y.
(Count: D, C, B, A ZY.)

* The wholeword: W-1isV,C-2isA, O-3isL,P-4isL,J-5isE E-6isY. The word is VALLEY.
Check: coding VALLEY by +1, +2, +3, +4, +5, +6 gives WCOPJE.

* Why (1) is wrong: A comes from not going round the alphabet. The candidate stops at A after
four steps back, or works out 5 - 6 = -1 and takes position 1.

* Why (2) is wrong: K'is E + 6, because 5 + 6 = 11. This moves forward instead of backward. It
codes the code once more instead of decoding it.

* Why (4) is wrong: Z is only 5 places back from E. The shift is off by one, which happens when E
itself is counted as the first step: E, D, C, B, A, Z.

6. Sources

6.1 Sources

+ S1: Encyclopaedia Britannica, "Latin alphabet". https://www.britannica.com/topic/Latin-alphabet
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*+ S2: Wikipedia, "English alphabet" (the page's bibliography includes Upward and Davidson, The
History of English Spelling, 2011). https://en.wikipedia.org/wiki/English_alphabet

+ S3: Wikipedia, "Caesar cipher" (citing Luciano and Prichett, "Cryptology: From Caesar Ciphers
to Public-Key Cryptosystems", The College Mathematics Journal 18(1), 1987; Wobst, Cryptology
Unlocked, Wiley, 2001). https://en.wikipedia.org/wiki/Caesar_cipher

* S4: Wikipedia, "Atbash". https://en.wikipedia.org/wiki/Atbash

* S5: Encyclopaedia Britannica, "Caesar cipher" (summary line of the article). https://

www.britannica.com/topic/Caesar-cipher
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Topic 28 - Coding-decoding: letter shift codes

S et

1. 208), awésoe?‘ 23955

egored 230 Tvd §%&S® (letter shift code) H5oe5™ HE egoeS 2xthen, R0 WEESroS®
(alphabet) o) E°Q) Feoeen S000chHH S I8); 2302 HJy FTY T, Soe o SgBBE eFoY
(opposite letter) ooardd; A earen 238 8% D0HD AYon00d: &3 Doy HA oo 2,88
5758, B He50e5° 2o egBo K30 ST ETPIS S5e85esyy. DBES® 2o Hed)), T 5% BYeSd;
Q& DOHIFA) EEND), 98 AoH0E’ K8° Hrd) 5% Sasrd Swe G8%& Sasrd.

2. 8Dz Sy

2.1 §°806-&8°G0h é-‘i&é’s Do e9¢sHHEBCEd

- §%0h (coding) @063 2.8 HeeR)) 28 DFes VoS0 Hs*Bo K538y Traficso. 8% (decoding) eoés
e H55°8Y TP E3v00 0D eden HweR)) BBH E88% Hcso.

« DODHIFA) DHES® BB, 28 HeR)), T 5% BYBd. &3 Botoed 2.8 wEBo FINS %)
DHHTRY) W3 E8o8Y 0.

- §%C0h HH): "e ES® &8 SR e TP, &3 HEER) e ToRPE?"

. GS8%oh H¥): "0l §GS®  HuR) Yo ooRRG?"

» 2 (Shift) @063 2.8 o) EBEPOS® A Foaren 208" By Sowdg. "+" 2 03 T
B0, @083 Z I 238D¢ko. " 31§ 29063 ETR) I58);, @0l A I 38D,

. 88 EPDES HA §HSE, HBoS® A egTren 6083 SESTEr @) ewgoren eotrron. SESR KB
e9g8o D30 2.8 egbo 0D H0od.

o K B350 eeiren SPaed): evgore PSSR $gBBE evgoren, egBhres el oedito.

- 9, ¢8 BN (I8 F2rg® SJrow): egores Sogygente S5°d) §Gen, Fare Ingrods & §Ge;
2,808 20¢hHen HoBEE 26§ 8%en (substitution codes), Hmrer §%ew; Sesegeds A EXoyS
&§&06; tHidew, Qe 3 8%308.

2.2 35S0 1: BB evgo FSo

HoR EBERTS® 26 egoren 63200, 3°¢38 SEIM HSogen ¥H8F0dk: A = 1 508 Z = 26 HEDH. &3
SoBg &3 e9gto S0 (position).
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es¥oren oTeen
ABCDE 12345
FGHIJ 678910
KLMNO 1112131415
PQRST 1617 1819 20
Uvwxy 2122232425
VA 26

SEDHS® DSV evgto

E=5
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«EJOTY.E=5,]=10,0=15,T =20, Y = 25. &8 080¢3¢&5° SHET €5:) g0 Kuod) B &k, T
L0 2.8 .g":‘éo 358, c3§ S S500d, S"ao%)s S=19. T 0D 3o fgwmen S300655% 3§ V 53008,

S°aoe&3 V=22,

» CFILORUX. & eogforen 3 thederer (Multiples) aooeg® esoeeom: C=3,F=6,1=9,L =12, 0 =15,

R=18,U=21, X=24.

s B0c5 Jrren. A SHod M HE% (gﬁme)o 1 S0 13. N LoD Z HBL fgva?e» 14 0D 26.

* D58 500D Jdo = 27 - Besed Koo Fedo. D 3053 802 45 e9gBo, DHB Koodd 235 egdo.

2.3 Ae5So 2: BgATE esfforen

208 9880 A K09 Doeb (55080e5° 50T, 8° eEBo Z K500 @90 (55°B0e5° 5063 e Bocss BB evgoren
(opposite letters). &3 Fareidy SO HBIE 27 Hod.

B 2 Y
C 3 X
D 4 W
E 5 \Y
F 6 u
G 7 T
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es¥to S0 $5BTE evgo ;S0 Swedo
H 8 S 19 27
9 R 18 27
J 10 Q 17 27
K 11 P 16 27
L 12 (0] 15 27
M 13 N 14 27

* @ KOS SgBBE ego T8 TR FRPRY 27 K00 BIBHod. H & SgBBE egSo: 27 - 8 =
19, @0 S.

. (DG I;’oggo?ém&)é Qeseyen: BY (B, Y), DEW (D, W), LOVE (L, O; V, E); eg8se 26.)(58956 &’Jéz,.s’oébﬁ
&oce M, N.

2.4 26580 3: EBSrOS el ooddlo

« B8O 2.8 Jyetoer (circle) ebo8od. H00tkrH IF Z Sorges A Hx008. 358) I3 A ¢orges Z

ENTSVCTAN

» B500eHH 1P: RIS AP EoHot. Jneho 26 % DD ] 26 EJIBHod. Y + 3: 25 + 3 = 28;
28 - 26 = 2, @0é3 B. (B8 2&&: Z, A, B.)

e 358, 2>,§: 90 830D :@m BAZ0DH0G. Ao 1 Eav) SL.H S 26 Eodod. B-4:2-4=-2; -2 +
26 =24,e083 X.C-3:3-3=0;0+ 26 =26, 9063 Z.

» 2.8 o) K Froren I58), 230D, 26 - K Fooren Sn0thd 2381 2,8 @gto 5008 s°axl -3
OT%) +23 T 28E3; -24 T°) +2 e9T%) 2EE.

2.5 esorerds 2282 oo §°Ge Esren

EXAM e93 K)CP.%&(E =5X=24,A=1, M= 13) 80¢5 aogezy 880 DoHvoeF 8% Szro.

HB0e5%D 1, 2, 3, 4

F e wEoroH iz%

2,8 29, S0t (constant 08 o) 2.8 Sopgd® ooren Hwodd  +3, +3, +3, +3 HADP
forward shift) 28T

2,8 9, 35§ (constant 08 o) 28 Sopgs® Joren I8 -3,-3,-3,-3 BUX
backward shift) le ML e
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H5065°D 1, 2, 3, 4

e wEoroH 34,%

283 &3 (increasing shift) 2.8 F00 0D STFB T8 P PBIE  +1, +2, +3, +4 FZDQ
28 R00¢80° K0

&3 Q9 (decreasing shift) 2.8 Jo00 820D ST°B TS (P DEIE  +4, +3, +2, +1 IACN
28 Swesos® BtHeddod

SocrEr I98), 338 33,% 2o8 @F0PR)) S0, ST eFTeR) +1, -1, +1, -1 FWBL

(alternating shift) 358), e $5edy H3°8)Y 238HE°E

TR 283 31%: 232, 56 RSN De5oS 185, 3%, 58 ... egoreEd (B +2, +3, +2, +3 GACP

(shift by place: odd and even  °crew) 2.8 28; 25, 4%, 65 ... wEorOH

places) (P8 raren) Ho8° 2 Goewod

BEAD o), 238H¢o (reversal DY) DO g0 K0 Jnc5ed egBo EXAM & 8833 MAXE;  NBYF

with a shift) DB BEBD ToRLD; 5073 HA ETeRY eorges +1, +1, +1, +1
28DSD

383K egore 8% (opposite- BB @Ko e ) H3BBE eFoR) 2 Bes: E 2acsoen V, X VCZN
letter coding) Sve] 20¢soen C, A 2xéen Z, M
2x¢den N

« &3 §%0S° 0gBSro8) el SO Feo: HADP &° X + 3 @0é3 24 + 3 = 27; 27 - 26 = 1, @0oé3 A.
BUXJ &* A -3 @085 1 -3 =-2; -2 + 26 = 24, e0é3 X.

« 283 21§, 3 21%) J58), & €506y (-1, -2, -3, -4). & g)) BAIE 1 TIPS Seorod Sk (+2, +4,
+6, +8).

. S0P I58), H$5°8 3.1§ 38 Q) 2083 21§e5’5 28 883.

» BEED, 2,8 (P’ 238 EBS® &3 Bochy HHG® DB Incsey BAT® HAeo S8k EXAM & 858D,
¢5o°qes 1 EODSB NBYF 55008, 300658 1 80, e80eges BEA™d™ NBYF $5vod.

« S3BBE egore) §%K0 Bothrdd B3 ) eden Hes Hx00d: VCZN & SgB3E egorer 8% EXAM.

2.6 HEB: JoHBR) K598 Seko, tr) F°cséro
ey

1. D)), T 80 25T 80l 2,863 TP0SH0%. @ETPOK) B 10k: Botkot3S K ewgTre Soag
D30 eowd.

2. & ©gbo FRY T°0H0t. D505 HA EoeA8 St S8 0d: §ESN ego oS0 $r00)
D505 egbo Y BAS0H0E.

3. 8@ ¢ oy @00d 26 0 S BISD D) Dogg Ssedyocs: +23 @063 -3; -24 e90é3 +2. 3ot
Eoayeerse 208 3453.63 B20EP0. 57208 Brere) SEIS® &) E05005° EIN0SES Bremdo 38 Kredoes®
T°R SeC0cs: -11 @9®) +15 e 2,863
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4. Brre HBEOK 88 HEE 350508 Se8H50d.

éwgf £D2038 QoHsdso

Brro)) SBeKomr ea2)0N; GBS +3, +3, +3, +3 2.8 ?Q%: + @900 H00HE,
- o0& 358

Brren HAIB 2.8 oS’ 1HedTon Stz SHehramon; GTEEEstd +1, +2, +3, 83 & % Sor 3 3 %
+4

Bocdd Densden K538y S5y SLOT20W; ETEEsd +1, -1, +1, -1 oo +2, +3, +2, +3 SNotHEe 3‘6% S503

31%, Soe RSN 283 31%

HEIT HPOR) D X005 Sesy; 57 DeSoS J¢ses g0 §GSN D56 egBos’, BE3D ood), 238Dk
806’ e9EoeR) VBB K00 B0k @B, e HOR) Brerer)) DXV ET2)0N

D Ear Beso; 59 DS PB o JIRY, T §% e§to T LO1S 27 $gB3E ewgore 5
S0

1. RS De50S HA e9gBo Mo DoHSRY) HBForSod; Je5e3 Bocd) ETOES eAJTHL.
2. 8% 5505 287 @9EoPR8 SO DoHBIR) T°¢0d. HIER0S 3% FEET08 e Sod.

2.7 &8%30h, 225302008 D8R8 S o

« G8%0h @08 DAHHPRY) HBBE BIS® Tocsero. KA + Lo - T, HA - Lo + 0 Sedyod. §GK +1, +2,
+3 & 3D &0 -1, -2, -3 & GE% JoSodk.

« %655 B80S D B G063, DS BIS DA I00¢5ed 8¢ B0, "READ, esorges +2" N
55 "2 B, dorges BBY" ASE Sasd.

. S3BBE egore EES® G8°%Goh ) 8%G0h ) 2.88: 5@ SgATY ewgor) B8bE.
» BOSRE S0 1: 2353720S° egTre) Homdg HHSW HeSoS® e5d)od es0wd.

o DBSTE S0 2: BB I Koo B S5°ts0d. B GEL BOS HweR)) HrP 86 BoSod, S
Q> TS 8% G5 BaHod. HEHS® aNB HBH Toed.

* 5BSTK0E S0 3: EBSe Botd DS SH6 ey egored (A, B, G X, Y, Z) K088 S50k,
9EBR8 583 Syeochr esyen )@ stirheran.

» DBSROE k0 4: 9P TocEDE. BcSE3 9ETRY, DBO FTeRY) S8 0c. DOV DB
EEDHos. ST38 HDS DRSS BB o) HOSPRELE.
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3. 98555 D2zetfo: B SIS &rrseteaen

A. 2.8 31D, ©gBSros & orsdtods’

28 §°G&S® HOUSE & KRXVH 0] ooayedd. @98 §%&6° ZEBRA &Ko dese oorreds?
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« Deyoce: H (8) > K (11), O (15) > R(18), U (21) = X (24), S (19) = V (22), E (5) = H (8). &

S +3.
» DOHB00: HEBESD HB LTS +3,

-(3053855"&)&65"&8:Z+3890626+3=29;29-26=3,eaoé3C.E—>H,B—>E,R—>U,A—>D.

o 2355°20: CHEUD.
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Topic 29 - Percentages: meaning, fractions and
percentage equivalents

ENGLISH

1. Concept in one line

A percentage is a fraction with denominator 100, so any percentage can be rewritten as a fraction
or a decimal and worked as one. The exam tests quick conversion among the three forms and
whether you take the percentage of the right base.

2. Revision notes

2.1 What "per cent” means

* "Per cent" comes from the Latin per centum, meaning "per hundred" or "out of hundred". The
symbol is %.

* A percentage is a fraction whose denominator is 100. It is also a ratio whose second term is
100. So 23% = 23/100 = 23 : 100 = 0.23.

* A percentage is always a percentage of some quantity. That quantity is the base, and the base
counts as 100%.

* The parts of a whole add up to 100%. If 30% of a class are boys, then 100% - 30% = 70% are
girls.

* Percentages make comparison easy, because every denominator becomes 100. Which is
larger, 3/5 or 13/207 3/5 = 60% and 13/20 = 65%, so 13/20 is larger.

2.2 Converting between fractions, decimals and percentages

From To Rule Example

Percentage Fraction Drop the % sign, write the number over 100 and reduce  24% = 24/100 = 6/25
to lowest terms

Fraction Percentage Multiply by 100 and attach the % sign 3/4 x 100 = 75%;
5/12x 100 =41 2%

Percentage Decimal Drop the % sign and move the decimal point two places  43% = 0.43; 9% =
to the left 0.09; 115% = 1.15;
0.75% = 0.0075

Decimal Percentage Move the decimal point two places to the right and 0.459 = 45.9%; 0.07 =
attach the % sign 7%; 1.2 =120%
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From

Fraction

Decimal

To

Decimal

Fraction

Divide the numerator by the denominator

For a terminating decimal (a decimal that stops): drop
the decimal point, write the digits over 1 followed by as
many zeros as there are decimal places, then reduce
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Example

3/8=0.375; 1/3 =
0.333...

0.375=375/1000 =
3/8; 0.04 = 4/100 =
1/25

* A percentage that itself contains a fraction is converted in the same way: 16 %% =50/3 +100 =
50/300 = 1/6. (Here 16 2/3 means 16 + 2/3, a mixed fraction.)

* When it is easy, a fraction can simply be scaled to denominator 100: 13/20 = 65/100 = 65%.

2.3 Fraction and percentage equivalents: 1/1 to 1/20

Every value in the second column is exact. The third column gives the same value in decimals;

where the decimal recurs, it is rounded to two places and marked "approx.".

Fraction

Percentage (exact)

Percentage in decimals

171

1/2

1/3

174

1/5

1/6

177

1/8

1/9

1710

1711

1712

1713

1714
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100%
50%
33 1%
25%
20%
16 2%
14 2%
12 2%
1 3%
10%
9 L%
8 1%
7 2%

1
7 5%

100%
50%

33.33% (approx.)

25%
20%

16.67% (approx.)

14.29% (approx.)

12.5%

11.11% (approx.)

10%

9.09% (approx.)

8.33% (approx.)

7.69% (approx.)

7.14% (approx.)
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Fraction Percentage (exact) Percentage in decimals
1/15 62% 6.67% (approx.)

116 6 %% 6.25%

117 5 2% 5.88% (approx.)

1/18 5 g% 5.56% (approx.)

1/19 5 =% 5.26% (approx.)

1/20 5% 5%

How to remember them:

* Halving chains. 1/2 = 50%, 1/4 = 25%, 1/8 = 12 %%, 1/16 =6 ‘11%: each is half of the one
before. In the same way: 1/3, 1/6, 1/12 (33 1%, 16 %, 8 1%); 1/5, 1/10, 1/20 (20%, 10%, 5%);
1/7,1/14 (14 %%, 7 ;%); 1/9,1/18 (11 %%, 5 g%).

* A mirror pair. 1/9=11 1% and 1/11 =9 L %.
* 1/15 is one-third of 1/5: 20% +3=6 %%.

* A fraction in lowest terms gives a terminating decimal exactly when its denominator has no
prime factor other than 2 and 5; its percentage is then a whole number or a terminating
decimal too (1/8 =0.125 =12.5%; 1/16 = 0.0625 = 6.25%). Reduce the fraction first: 3/12=1/4 =
25%, although 12 has the prime factor 3. In every other case the decimal recurs, and so does
the percentage, so use the fraction form: 1/3 is 33 %%, and "33%" or "33.33%" is only an

approximation.

Useful multiples, built from the table:

Fraction Percentage (exact) How to get it

2/3 66 2% 2x33 1%

3/4 75% 3% 25%

2/5, 3/5, 4/5 40%, 60%, 80% 2,3 and 4 times 20%
5/6 83 1% 100% - 16 2%

3/8 37 1% 3x12 3%

5/8 62 3% 50% + 12 1%

7/8 87 1% 100%- 12 1%
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Fraction Percentage (exact) How to get it

5/12 41 %% 5><8%%

2.4 Finding a percentage of a quantity

* X% of y = (x/100) x y. The word "of" means "multiply".

« Example: 35% of 240 = 35/100 x 240 = 84.

* With a fraction equivalent: 37 %% of 640 = 3/8 x 640 = 240.

* X% of y = y% of x, because each of them equals xy/100. So 64% of 25 = 25% of 64 = 16, and

36% of 75 = 75% of 36 = 27. Swap whenever the second number is easier to use as a
percentage.

2.5 One quantity as a percentage of another: the base matters

* A as a percentage of B = (A/B) x 100, with the % sign attached (B must not be 0). B, the
quantity that follows "per cent of" or "percentage of", is the base and goes in the
denominator.

* Put both quantities in the same unit first. 75 paise as a percentage of 5 rupees = 75/500 x 100
= 15%. 36 minutes as a percentage of 2 hours =36/120 x 100 = 30%.

* Change the base and the answer changes:

Question Base Working Answer
40 is what per cent of 507 50 40/50 x 100 80%

50 is what per cent of 40? 40 50/40 x 100 125%
The gap of 10 is what per cent of 50? 50 10/50 x 100 20%
The gap of 10 is what per cent of 40? 40 10/40 x 100 25%

* Part to part is not part to whole. If a whole is made of two parts in the ratio 1 : 4, the first
partis 1/5 = 20% of the whole, but 1/4 = 25% of the second part.

* Percentages of different bases cannot be compared directly: 60% of 50 is 30, which is less than
40% of 100, which is 40.

2.6 Percentage points and per cent

* A percentage point is the plain difference between two percentages, found by subtraction.

* If a rate moves from 40% to 44%, it has risen by 4 percentage points. It has not risen by 4 per
cent: 4 is 10 per cent of 40, so the rate has risen by 10 per cent of its earlier value.
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Statement about a rate that was 40% Working New rate
"It rose by 4 percentage points" 40+4 44%
"It rose by 4 per cent" 40 + 4% of 40 =40+ 1.6 41.6%

* Interest-rate news uses basis points: 1 basis point = 0.01 percentage point, so 100 basis points
=1 percentage point.

2.7 Percentages greater than 100 and less than 1

* More than 100%: the quantity is larger than the base. 100% of the base is the base itself,
200% is twice the base, and 250% is 2.5 times the base. 120% of 80 kg = 1.2 x 80 kg = 96 kg.
"120% of the target" means 20% more than the target.

* A part of a whole can never be more than 100% of that whole. A figure above 100% appears
only when a quantity is compared with a different base that is smaller than it.

* Less than 1%: 0.5% = 0.5/100 = 0.005 = 1/200. It is half of one per cent, not half of the whole.
In the same way 1/4% = 0.25% = 0.0025 = 1/400.

* Example: 0.2% of 4,500. 1% is 45, and 0.2% is one-fifth of that: 9.

2.8 Quick mental methods

* 10% and 1% are the building blocks. For 10%, move the decimal point one place to the left;
for 1%, two places. For 450: 10% = 45 and 1% = 4.5.

¢ Build the rest from them: 5% is half of 10%; 20% is twice 10%; 15% = 10% + 5%; 2.5% is half of
5%; 90% = the whole - 10%; 99% = the whole - 1%.

* Example: 18% of 450 = 20% - 2% =90 - 9 = 81.

* Use the fraction when the percentage is in the table: 87 %% of 720 =720-1/8 of 720 = 720 -
90 = 630.

* Swap when it helps: 16% of 75 = 75% of 16 = 12.

Other days cover percentage change (working it out directly, working backwards, and successive
changes), applications to price, consumption and expenditure, problems on marks, votes and
income, profit and loss, and interest.

3. Extra section: worked examples

A. Converting between the three forms

1.0.625 as a fraction and as a percentage. 0.625 = 625/1000 = 5/8. As a percentage: 0.625 x
100 =62.5, s0 0.625 = 62 %%.
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2.7/40 as a percentage and as a decimal. 7/40 x 100 = 700/40 = 17.5,s0 7/40 =17 %%. As a
decimal: 17.5+ 100 = 0.175.

3.6 g% as a fraction. 6 2/3=20/3.506 %% =20/3 + 100 = 20/300 = 1/15.
4.0.4% as a decimal and as a fraction. 0.4 + 100 = 0.004 = 4/1000 = 1/250.

B. A percentage of a quantity

1.83 %% of 5,400. 83 %% = 5/6. One-sixth of 5,400 is 900, so five-sixths is 4,500.
2. 28% of 250. Swap: 250% of 28 = 2.5 x 28 = 70.
3.17 %% of 800. 10% = 80, 5% = 40 and 2 15% = 20. Total: 80 + 40 + 20 = 140.

4. 0.25% of 3,600, and 350% of 48. 1% of 3,600 is 36, and a quarter of 36 is 9. 350% means 3.5
times: 3.5 x 48 = 168.

C. One quantity as a percentage of another

1. Same quantity, two bases. A tank that can hold 800 litres has 280 litres of water in it. Water
as a percentage of the capacity: 280/800 x 100 = 35%. The empty space is 800 - 280 = 520
litres. Water as a percentage of the empty space: 280/520 x 100 = 53 %% (53.85%

approximately).

2. Units first. 250 g as a percentage of 2 kg: 250/2000 x 100 =12 %%. 2 kg as a percentage of
250 g: 2000/250 x 100 = 800%.

3. From one base to another. An alloy contains only copper and zinc, and the weight of the zinc
is 25% of the weight of the copper. What percentage of the alloy is zinc? Take the copper as

100. Then the zinc is 25 and the alloy is 125. Zinc as a percentage of the alloy: 25/125 x 100 =
20%, not 25%.

D. Percentage points

1. The share of houses with a tap connection in a village rises from 25% to 30%. The rise is 30 -
25 =5 percentage points. As a per cent of the earlier share, the rise is 5/25 x 100 = 20 per
cent. Both figures are correct; they answer different questions.

4. Three common exam traps

1. Ask "per cent of what?" "A as a percentage of B" puts B in the denominator. 40 is 80% of 50,
but 50 is 125% of 40. If zinc is 25% of the copper in an alloy of the two, it is only 20% of the
alloy. A percentage given on one base cannot be used on another base without recalculation.

2. Percentage points are not per cent. A rise from 40% to 44% is a rise of 4 percentage points,
but a rise of 10 per cent. A question may give one and ask for the other.
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3. A small percentage, or one with a fraction in it, is still divided by 100. 0.5% is 0.005
(1/200), not 0.5. 1/4% is 1/400, not 1/4. Also keep the fraction exact: 1/3 is 33 %%, not 33%; 12

%% is 1/8, but 12% is 3/25.

5. MCQs with answers and explanations

Q1. A farmers' cooperative society holds 5,760 kg of seed. Of this, 6 % per cent is groundnut seed,
and 87 % per cent of the groundnut seed is certified seed. What is the weight of the certified

groundnut seed?

- (1) 300 kg
- (2)315kg
« (3)320 kg
- (4)336 kg

Q1. Answer: (4) 336 kg

* Worked solution, step 1: 6 %% =20/3 + 100 = 20/300 = 1/15. Groundnut seed = 5,760 + 15 =
384 kg.

* Step 2: 87 %% = 7/8. One-eighth of 384 is 48, so seven-eighths is 384 - 48 = 336 kg.
* Check in one line: 7/8 x 1/15 x 5,760 = 336.

* Why (3) is wrong: 320 = 5/6 x 384. It takes 87 15% as 5/6, but 5/6 is 83 %%. The fraction for 87
1% is 7/8.

* Why (2) is wrong: 315 = 7/8 x 360, where 360 = 5,760 + 16. It takes 6 %% as 1/16, but 1/16is 6
}1%. The fraction for 6 %% is 1/15.

* Why (1) is wrong: 300 = 5/6 x 360. It makes both of these slips together.

Q2. A parking area has only cars and motorcycles. The number of cars is 60 per cent of the
number of motorcycles. Cars form what per cent of all the vehicles in the parking area?

< (1)37 %%
« (2) 40%
« (3) 60%
. (4) 62 %%

Q2. Answer: (1) 37 %%

* Worked solution: the base of "60 per cent" is the number of motorcycles, not the total. Take
the motorcycles as 100. Then the cars are 60 and the vehicles are 100 + 60 = 160.

* Cars as a percentage of all vehicles = 60/160 x 100 = 3/8 x 100 = 37 %%.
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* Check with other numbers: 25 motorcycles and 15 cars make 40 vehicles, and 15/40 x 100 =
37%%.

* Why (2) is wrong: 40% = 100% - 60%. It treats 60% as the motorcycles' share of all vehicles and
gives the cars the rest. The question does not say that.

* Why (3) is wrong: 60% is the figure given in the question, used without changing the base. It
compares the cars with the motorcycles, not with all the vehicles.

* Why (4) is wrong: 62 %% =100/160 x 100. That is the share of the motorcycles, but the

question asks for the share of the cars.

6. Sources

6.1 Sources

+ S1: NCERT, Mathematics, Class VII, chapter "Comparing Quantities" (the textbook used before
Ganita Prakash), read on the SATHEE portal of IIT Kanpur. Parts on the meaning of percentage,
converting fractional numbers and decimals to percentage, converting percentages to
fractions or decimals, "Parts always add to give a whole", "Converting Percentages to 'How
Many', "Ratios to Percents" and "What have we discussed?". https:/sathee.iitk.ac.in/ncert-books/

class-07/mathematics/chapter-7-comparing-quantities

+ S2: NCERT, Ganita Prakash, Grade 8, Part ll, Chapter 1 "Fractions in Disguise", Sections 1.1, 1.2
and 1.3 and the Summary. https://ncert.nic.in/textbook/pdf/hegp201.pdf

* S3: NCERT, Mathematics, Class VI, Chapter 7 "Comparing Quantities" (reprint 2024-25), Section
7.1 "Recalling Ratios and Percentages". https://ncert.nic.in/textbook/pdf/hemh107.pdf

* S4: National Institute of Open Schooling (NIOS), Secondary Course Mathematics (211), Lesson
8 "Percentage and Its Applications", Sections 8.1 to 8.4 and Check Your Progress 8.1. https://
digital.nios.ac.in/content/211en/Chapter-8.pdf

* S5: NCERT, Ganita Manjari, Grade 9, Part |, Chapter 3 "The World of Numbers", Section 3.6.1. htt
ps://ncert.nic.in/textbook/pdf/iemh103.pdf

+ S6: Wikipedia, "Percentage" (citing Bennett and Briggs, Using and Understanding Mathematics,
2005; American Heritage Dictionary; Merriam-Webster). https://en.wikipedia.org/wiki/Percentage

+ S7: Wikipedia, "Percentage point" (citing Brechner, Contemporary Mathematics for Business and
Consumers, 2008, p. 190; Wickham, Math Tools for Journalists, 2003, p. 30). https://en.wikipedia.org/

wiki/Percentage point

+ S8: Eurostat, Statistics Explained, "Glossary: Percentage point". https://ec.europa.eu/eurostat/statistics-

explained/index.php?title=Glossary:Percentage point

* S9: Encyclopaedia Britannica, "percentage". https://www.britannica.com/topic/percentage

+ S10: Telugu Wikipedia, "=e80". https://te.wikipedia.org/wiki/z=¢o

* S11: NCERT, Exemplar Problems: Mathematics, Class VII, Unit 7 "Comparing Quantities", the list
of main concepts at the start of the unit. https://ncert.nic.in/pdf/publication/exemplarproblem/classVil/

Mathematics/gemp107.pdf
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Additional verified references

* European Central Bank, basis points and percentages: https://www.ecb.europa.eu/stats/ecb _statistics/

anacredit/questions/html/ecb.anaq.200131.0002.en.html

IAS with Dr Ravi - Revised owner-review edition - 9 October 2026 163


https://www.ecb.europa.eu/stats/ecb_statistics/anacredit/questions/html/ecb.anaq.200131.0002.en.html
https://www.ecb.europa.eu/stats/ecb_statistics/anacredit/questions/html/ecb.anaq.200131.0002.en.html

]]]I IAS WITH DR RAVI

AIM. PREPARE. ACHIEVE

DAY 3 | APPSC GROUP 1

Topic 29 - Percentages: meaning, fractions and
percentage equivalents

SBentd

1. 208), avésoe')" 23955

@eebo (percentage) eoé3 560 (denominator) 1000 es&) Do (fraction); see0ed  F&e o Dore
™ SFodorr (decimal) md S8y, &3 Ere0e°S B ocsdesy). & K05°ed Eraredd 2ETER) S0
LoBEme8 Stforr Ssetfyeroe, F&e)) 535 esrrdo (base) s 88)Ka)o° e HEES® Serrd>.

2. 823 ey

2.1 "Bre50" 9063 DAES

* "Per cent” &0 90HR) S:¢ S erRS per centum 30 Sod. o edo "Sre3d" S
"H05S%". B 58 %.

« F°eb0 @0é3 5660 1001 €5:3) D§o. Bo& HeSo 100 ey VP (ratio) el Erwe ISP, SN
23% = 23/1 00=23:100=0.23.

* Fe50 IR ET NE 208 T°BS® (quantity) . es ToBS erEto eoerth. egEoER)) 100%me
A 0e30.

. 28 30805 grroR) EODB 100% e9:)e0d. 28 SBEERS® 30% 08 23°enth 65063, 3°dFen
100% - 30% = 70% &50€3°&.

+ FST T°R) HB 550 100 e9:9ek08, st Aeyytto BOK. 3/5, 13/2006° DB DEH? 3/5 = 60%,
13/20 = 65%. s723¢3 13/20 1EA.

2.2 @m&en, 530N, BN 20830 0N HE°EES aﬁsvts‘)céo

o DYo % HE EJSTD. e Somgs Sone (NUMerator), 1008 6o 24% = 24/100 = 6/25
oeasd. Boeges €A EraedS (lowest terms) Bsed

DHo #eso 1008 He3od % HEd LD 3/4 x 100 = 75%; 5/12
X100 = 41 2%
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Fedo &S3ro%do

&S3rodo Fedo

% O BID, S7eod Dochipo (decimal point) Bocks Foreen sy
BHD 2360

6504 Dot Both Fraven Hi& DD 20D % His O

Ao SaPodo  ©NY) 55580¢3° 2eBoced)

Szeodo  Dxo

@0db5ag (5078 (terminating decimal): Bzeo% Dotdrsd &JD
& @080 B0 T°0SPY. S5EeS® 1 07, AR B@vod Joaren o

e

T S0°geE ) KoTYeD DEPD. S0ges KL Brardd B

43% = 0.43; 9% = 0.09;
115% =1.15; 0.75% =
0.0075

0.459 = 45.9%; 0.07 =
7%; 1.2 =120%

3/8=0.3751/3 =
0.333...

0.375 = 375/1000 =
3/8; 0.04 = 4/100 =
1/25

» BB0S°S DYo BT A HEBS® Srond: 16 2% =50/3 + 100 = 50/300 = 1/6. @&)¢% 16 2/3

@063 16 + 2/3; 98 QoEd HKo (Mixed fraction).

. BOKT HB08, Do FEoPY) St 1000 Sseeydesyy: 13/20 = 65/100 = 65%.

2.3 DL JBrI30:S F&en: 1 /1 So0D 1 /20 HB%

B0t Densd) HEIS (column) HA Denae ENSIKHB. K056 Ve SKVS® B Densd ($7F°od

B0 e08. 9585 SFrodo (recurring decimal) £y <% Bochs @08 Frred K580 (rounded)
"0d5e" @9 oeEo.

Do
11
1)2
1/3
1/4
1/5
1/6
1/7
1/8

1/9

Ao (SQBPoS Dens)
100%

50%

33 1%

25%

20%

2
%

16 3

2
—0
7@

14
12 1o
EO

]
1 5%
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&30% EeHoes® Breso

100%

50%

085S 33.33%

25%

20%

QB 16.67%

Q0B 14.29%

12.5%

08B 11.11%
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EAT Fdébo (ga‘)é;_a.s 3&5) &3008 BseHoeS® Foeso
1/10 10% 10%

1/11 9 11_1% 05508 9.09%
1/12 8 %% 0S3508) 8.33%
1/13 7 %% D38 7.69%
1/14 7 2% LSS 7.14%
1/15 6 g% 087 6.67%
1/16 6 1% 6.25%

117 5 g% 08528 5.88%
1/18 5 g% 087 5.56%
1/19 5 =% L0858 5.26%
1/20 5% 5%

HED 28850 de:

+ Stfo Biar DS Stoden. 1/2 = 50%, 1/4 = 25%, 1/8 =12 2%, 1/16 = 6 3%: HAE D
B000650:8) GRS Stfo. @eros3B: 1/3,1/6,1/12 (33 3%, 16 2%, 8 3%); 1/5, 1/10, 120 (20%,
10%, 5%); 17, 1/14 (14 2%, 7 S%); 1/9, 1/18 (11 3%, 5 3%).

+ @90d® HBDozo ol 208s. 1/9 =11 3%, 1/11 =9 1=%.

+ 1/15 @08 1/56° S Hoek: 20% + 3 = 6 5%.

« £ ErHoeS® ) Do TS 2, 5 e85y 338 P sedETr0Lo (prime factor) SEHES es H{yo
9055500305 (3080 ©95eh08; S8 DTS SCEET0L0 5083 S°CH. ©0ebBIAS 5F0Fo BYYSRYYE TR
Frebo Eroae yegrogorr (whole number) med) evoessodlhg arodore me) 53008 (1/8 = 0.125 =
12.5%; 1/16 = 0.0625 = 6.25%). 05 HTY) EIQ VS Bad: 3/12 = 1/4 = 25%; 12 3
03 JT°S S°EETo8o BT BB oeddy tErodd. Moifer ) Dood® edES tarodo S008,
Ao ST werd Sod. RN D) Erars) Sottod: 1/3 @ods 33 1%; "33%" Sw° "33.33%"
930 550 e 53¢,

2 DG S0 Sy BDBRAIEER0S hedeseen (Multiples):
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EARVY Fbo (EYBIS Dendd) dee 500

2/3 66 5% 2x33 3%

3/4 75% 3x25%

2/5, 3/5, 4[5 40%, 60%, 80% 20% 2, 3, 4 Bep
5/6 83 1% 100% - 16 3%
3/8 37 1% 3x12 3%

5/8 62 3% 50% + 12 3%
7/8 87 1% 100% - 12 3%
5/12 41 2o 5x8 1%

2.4 2o¥ 0°3S° &R K508 Scko

« y&° X% = (x/100) x y. "&*" (0f) 03 9 ¢S "thedocScéo".
« &Ts8es: 2408° 35% = 35/100 x 240 = 84,
» SEPSPS D)o’ 6406° 37 2% = 38 x 640 = 240.

« Y&° X% = X&S® Y%, ocdrEoé3 Boca Xy /1005 S50, SPexed 2565° 64% = 64&° 25% = 16; 756°
36% = 366° 75% = 27. "&°" H00c0i) Sogygidy Feeor SrGE BE), BOERY KA yer eerre Héare
S0k

2.5 2,¥ O°3 908° ov3e5° Noes Febo: esprto Snggo

« A 38 BES® does @oeso = (A/B) x 100; BIS % tHth 2¢O (B Densd 0 seEmeecdd). o 0oReS° Brebo
eGmE’ &3 O°3 (9,6 B) esprdo; @9 $588065°8 I¢Hod.

« 500068 Botsd ToHOKIT 28 OHPES®E BTN, 75 DDen 5 EreraHES® does Foeso = 75/500 x 100
= 15%. 36 Doayen 2 BotoeS® dods @eso = 36/120 x 100 = 30%.

. 35280 SO 2353020 S3edeh0:

T espr¥o SE); 2353°23)
40 @38 50&° does Feso? 50 40/50 x 100 80%
50 938 4085° does Foeso? 40 50/40 x 100 125%
Bocot3 S¢Sy Be® 10 @36 5065° does Feso? 50 10/50 x 100 20%
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e

LAY espr8o 3, 233972

BoGot3 63y B® 10 @36 4065° does Feso? 40 10/40 x 100 25%

- 208 o)) Ro8° gretfos’ Aeyytio S, Bnddocs® Veyytio . 28 Je5oeS® Bods Bemren s0d,
@ 1 : 4 AYNAS® &5083, 0053 2tfo SegoeS® 1/5 = 20%; S°R) Bols gytfo® VO @d 1/4 = 25%.

« 3395 eTPTre Qe ) B@PO8 JE T BeyBo: 5065° 60% eoé3 30; 10065° 40% e90é3 40. 30
30 40 EI°) KNS,

2.6 3@°ebo %"o.nog,.n, 3o

- o rowodS (percentage point) eoés otk FeEre Koesy e Sordaren B, B BAJES
508,067,

» 28 80 40% 500 44%H 1BOES, 9O 4 F°¢ho AP0N0EY DOABEY. B 4 F°eso VBOJLH S°H: 4 IO
4065° 10 @°ebo. sP2083 €3 Bex TR a°es DenddS® 10 eebo OAOR.

40%IT €5:5) 208 Béx (980D BAYYS S5oes 3%, & Gex
"8 4 F°o IP00EY DOACE" 40 + 4 44%
"@8 4 Fo 2BA" 40 + 408° 4% = 40 + 1.6 41.6%

« 56 By 3°8S° BAD Jrawoey (basis points) arceedd: 1 BAD roxwods = 0.01 Febo
o000, 5°20¢3 100 BJD Jran0gw = 1 F°eso a0,

2.7 100 E3°) &S F&@Cen, 1 Eo°) ¢S5 TS en

« 100% E°) dEy;5: &3 T°3 950 E7%) DEA. erB0eS® 100% 906l e3eE3; 200% €903 esmPordd
2 Bg; 250% @083 esgroeS 2.5 Bgw. 80 85°G° 120% = 1.2 x 80 8% = 96 8%, "oggoss”
120%" @90€3 ©gg0 8% 20% &)

. 28 B30¢50S) getfo &3 Ine§oeS® 100% ET7) JEN D DN E50¢55). 2o ToBR TSI DB 338
35080’ DEODYSINGE 100% E5°) DENS H008.

« 1% &) e68.35: 0.5% = 0.5/100 = 0.005 = 1/200. 9B 2.8 F°e50S° Stfo; SwegoeS® Hifo s°eh. werd
1/4% = 0.25% = 0.0025 = 1/400.

. STPSREEs: 4,50065° 0.2%. 1% e90€3 45; 0.2% e90€3 @903e5° 2 Hoeck: 9.

2.8 $'3 8% SOE Hekoen

* 10%, 1% L8 denden (building blocks). 10% 850 tsaeod Dothisd 28 Foido DEH JHEH
2383°8; 1% &%50 BoctdH e 23839, 450¢5% 10% = 45, 1% = 4.5.
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« DS DB Kood Sro: 5% @903 10%ES° Stfo; 20% @083 10%H 3¢30sy; 15% = 10% + 5%; 2.5%
@063 5%6&° KStdo; 90% = Inebo - 10%; 99% = Inebo - 1%.

» TP ea: 45065° 18% = 20% - 2% = 90 - 9 = 81.
+ AQYS Fdbo HEES® o D)y Secsod: 7208° 87 3% = 720 - 7208° 1/8 = 720 - 90 = 630.
. BE), BOLHH 05083 evear Qe HBrdyod: 756° 16% = 1665° 75% = 12.

&3 eozeen 308 B%r@® Hyran: Sty Ao (S B ocstso, 358, B oS0, S SrEnew); 6,
DAGB5tio, PEY s B en; Bty en, Ly, emraso oS BEyex; eresdaren; Hé.

3. 98555 Dzyetfo: PQoNS &elrEesen

A. S50¢S Eseayee Sotsg SoedyG

1. 0.625:8 HSyorm, Fdborme TeaHEbo. 0.625 = 625/1000 = 5/8. @eorm: 0.625 x 100 = 62.5, S%203
0.625 = 62 3 %.

2.7/40%s @dborr, SaPodorm Toatitso. 7/40 x 100 = 700/40 = 17.5, svestd 7/40 = 17 3%,
S@odore: 17.5 + 100 = 0.175.

3.6 2%:8 Dyorr oracso. 6 2/3 = 20/3. 5203 6 5% = 20/3 + 100 = 20/300 = 1/15.
4. 0.4%:Ss &saodorr, DSyorr oeaHeso. 0.4 + 100 = 0.004 = 4/1000 = 1/250.

B. 2,¥ o°36e5°% adeso

1. 5,40065° 83 3%. 83 5% = 5/6. 5,4008° &s8® S0k 900. 5728 eBos 2% Hokex 4,500.
2. 25065° 28%. evsease Hed S5eo2ND: 28¢&5° 250% = 2.5 x 28 = 70.
3. 800&5¢ 17 3%. 10% = 80, 5% = 40, 2 5% = 20. Inefo: 80 + 40 + 20 = 140.

4. 3,6006° 0.25%; 48¢5° 350%. 3,60065° 1% @063 36; 36&5° Trenff® Hoek 9. 350% @oé3 3.5 3¢: 3.5
x 48 = 168.

C. 2,¥ o°3 908° ov3e5° Noes BFéso

1. 208 o783, Boch esgrroren. 800 HerdH HE ergoHES® 280 Hery VB> €508, g0 HE Swedods® D>
Noes Feeso: 280/800 x 100 = 35%. gD €5 2tfo 800 - 280 = 520 Heoth. oD arfos® DO

D Does @veso: 280/520 x 100 = 53 3% (KS:E> 53.85%).

2. $33068 aHAEP. 250 griven 2 8E%E® does aveso: 250/2000 X 100 = 12 5%. 2 8% 250
TPS0S® does Feeso: 2000/250 x 100 = 800%.
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3. 2: esgrBo K900 Ro8® esgrorS. 28 M S0’ (alloy) Tof), 2208 H3°gSs esomyom.
230§ 20505 TrO 20858e5° 25%. QE S5%5°065% 2208 Mo Bees0? TrAR 100 edHomro. IO\ 2308
25, E %P0 125. D S°G0e® 2308 aeeso: 25/125 x 100 = 20%; 25% S°ed.

D. 3¢so 3"0&0%&3

1. 208 grs00e® HEm0n EIES 6:) QY 3°¢° 25% 500 30%H 2BHR. DEHS 30 - 25 = 5 Foeko
JP0N0EY. Jeh TS’ B SR DD 5/25 x 100 = 20 F°e0. otk Doggere HJB3; e
Bocéd 388> BHOKH eszreen.

4. HOKS® 58S 5y B Hareeds S

1. "BAS® Beb0?" e evcstfods. "A @30 BS® does °e80" @083 B 5580¢5°8 Ihod. 40 @938 5065°
80%; S°R) 50 @930 4065° 125%. 0o, 2305 S50g8ad €5:d) MF S°50eS® 2308 2080:Y) T°h BrsHS®
25% @008, MFNd S°520S° 2305 20% B0, 2.8 g0 A B &) Y B8 oo
908° espedo oes aPeEEecsesy.

2. a°ebo &"o.nogo.n 38>, Fébo I8, 40% 5500 44%E B0 9083 4 ko é)"onoeog DD E;
oo BDS Sogio 8 10 Bebo KDL, HHS® 2.3 VDY) RoEEE3 CSHISSY).

3. DX PSR, D)o €55 FBa° 1008° 23°A0wedyod. 0.5% e9o0é3 0.005 (1/200); 0.5 S°.
1/4% @083 1400; 14 575, ewerd DR ENBPS Er508°S esocSod: 1/3 @0 33 3%, 33%
5°685; 12 5% @083 1/8, 59 12% e9083 3/25.

5. 25VFE DH)en, 32N, DY

D) 1. 258 3¢ SEeseE Sosho B$UE 5,760 8% Dehren esT)0om. DS 6 2/3 Foeho JKHESH Jehen
5200, &8 SKES DT’ 87 1/2 Foebo 00D (certified) Desren esTmyomw. GoDEB0DS
SEESH BT 2280 Doeh?

1) 300 &¢5%»

- (1)

(2) 315 8%
- (3) 320 8%
. (4) 336 8%

D) 1. a33°20: (4) 336 5%

« RPESS, 15 A%50: 6 2% = 20/3 + 100 = 20/300 = 1/15. BEo#S( DeSaren = 5,760 + 15 = 384
&e5%.

« 255 RFS0: 87 3% = 7/8. 3846° DDMES Hoek 48. 5720 HIQBoes ek Sokoen 384 - 48 = 336
85%w.
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. 208 SEHIS® HBSeéer0: 7/8 x 1/15 x 5,760 = 336.

+ (3) Dot SH: 320 = 5/6 X 384. BE) ¢ 87 %S0 567 BoHTND. 59D 5/6 @903 83 1%, 87
(3) RO\ 56 87 3 Al 3
3% SEPSZS HXY0 7/8.

+ (2) DothHEs B 315 = 7/8 x 360; 1) ¢S 360 = 5,760 + 16. @083 6 2 %S0 1/160° Boaoso.

Q) b 3 Al
599 1/16 @08 6 1 %. 6 3% SHFSFoS DKo 1/15.
o (1) Dot e8)N: 300 = 5/6 x 360. 90t D Bocd PEPEIT® EDD €T°)0M.
L) Q 2 Al

D) 2. 28 o) 0h (ge)oeS‘G 528, S0eE58EH Sreghsd esmyom. S°Y Sogdg Ierb8% «‘60&)3@6 60 Bebo
&08. &3 ) 0h PooS o TETG® S doeb o esTHON?

S 2. saen: (1) 37 3%
o ¢55: "60 FPe0" @S TS eprto I:erbR8Y Hoadg; Beho TR Doy S, bR
100 e9808Hr0tr0. RN 57K 60; o &eSaren 100 + 60 = 160.
+ 3o e’ 578 A0 = 60/160 X 100 = 3/8 x 100 = 37 3%.
+ 38 Sopgod® HOSTEe0: 25 3rerbRaH, 15 So8 O 40 aedmaren; 15/40 x 100 = 37 3%.
« (2) DotsrEd 5Ky): 40% = 100% - 60%. BES 60%:5 neho TP’ IrerrdP8F e BN,
AHDIO PG Q. HHS® @er IHB.

« (3) DocsEd 5y): 60% 930 HHES® NS Sorg; emEo HFGYDHT Ty ToF. @8 SPE8H
J5e3r58 LS’ Den00d; Indo TR SO,

+ (4) DothotH Yy 62 5% = 100/160 x 100. ¥ IrerE6REY e, HHS® ©EAB s°8 aer.

6. eSO

6.1 espeOce

eprore) HEE, DoHen Yoha 3g5663 6.1 exetioeS® es:3S (S1 Koo S11). Bocdd IEHE 933 esgeTre.
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Topic 30 - Current affairs: Digital Personal Data
Protection Rules, 2025

ENGLISH

1. Concept in one line

The DPDP framework sets out when digital personal data may be processed, what individuals can
ask for, and who is responsible for protecting it. Parliament enacted the DPDP Act, 2023; the
Central Government, through MeitY, notified the implementation Rules in November 2025.

Read the status first: These notes explain the framework as notified. On 9 October 2026, its
main substantive rights, duties and enforcement provisions are still scheduled for the later
operational stage. Official implementation guidance uses 13 May 2027 for that stage. Notification
of the Rules did not make every provision operative immediately.

2. Revision notes

2.1 Why it matters and what the Rules do

The right to privacy was recognised as a fundamental right by the Supreme Court's 9-judge Bench
in the Puttaswamy judgment in 2017. The DPDP Act received assent on 11 August 2023. It
provides a statutory framework for digital personal data, balancing individuals' protection with
processing for lawful purposes.

The final Rules were notified through G.S.R. 846(E), dated 13 November 2025, under section 40 of
the Act. They prescribe practical requirements such as notices, safeguards, consent-management
arrangements and rights-request procedures. The Act creates the framework; the Rules
supply implementation detail. Read them together, including their phased commencement and
the December 2025 corrigendum.

2.2 Applicability and exclusions under section 3

Personal data concerns an individual identifiable by, or in relation to, that data. Processing
includes activities such as collection, storage, use, sharing and erasure. A company's production
total is not personal data merely because it is stored on a computer; an identifiable customer's
record is.

Situation Position under the notified framework

Personal data collected digitally and processed in India ~ Within the Act's scope, subject to its provisions
Personal data first collected on paper and later digitised ~ Within scope for the digital processing

A paper record that remains entirely non-digital Outside this digital-personal-data framework
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Situation Position under the notified framework

Processing outside India connected with offering goods  Covered; the test is not confined to the
or services to Data Principals within India processor's location or the individual's
citizenship

Processing by an individual for a personal or domestic Excluded by section 3(c)(i)
purpose

Data made publicly available by the Data Principal Excluded by section 3(c)(ii)
herself, or by someone legally obliged to make it public

Publicly visible is not the whole test. A leaked customer list appearing online does not
automatically satisfy the publicly available data exclusion. Ask who made it public and whether
the statutory conditions are met.

2.3 Who is who

Role Meaning Teaching illustration
Data Principal The individual to whom the data relates The customer whose personal record is
used

Data Fiduciary Determines the purpose and means of A retailer deciding why and how it uses
processing, alone or with others customer data

Data Processor Processes data on behalf of a Data A contracted service provider processing
Fiduciary the retailer's records

Consent Manager Registered with the Board; helps an A consent-management platform acting
individual give, manage, review and as the individual's contact point

withdraw consent

Significant Data A fiduciary or class designated by the Designation depends on assessed
Fiduciary (SDF) Central Government under section 10 statutory factors, not simply the label
“large company”

A fiduciary may be a company, an individual, the State or another qualifying person. A Data
Principal is an individual. For a child, the definition includes the parents or lawful guardian. For a
person with disability, it includes the lawful guardian acting on her behalf where applicable.

These are roles in relation to processing. A service provider's name or business sector alone does
not establish which role it performs in every transaction.

2.4 Consent and certain legitimate uses

Under section 4, processing must be for a lawful purpose and based on consent or one of the
certain legitimate uses enumerated in section 7.
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Consent: It must be freely given, specific, informed, unconditional and unambiguous, expressed
through clear affirmative action. It concerns necessary personal data for the specified purpose. A
notice explains the data, purpose and ways to exercise rights. The Act provides a language choice
of English or a language in the Constitution's Eighth Schedule.

Withdrawal must be as easy as giving consent. Withdrawal does not retrospectively invalidate
processing already based on consent. Future processing must stop within a reasonable time
unless processing without consent is required or authorised under the Act, Rules or another law;
withdrawal may affect the service that depended on that processing.

Certain legitimate uses: These are statutory categories, not an unlimited permission to do
whatever a business considers useful. Examples include specified voluntary provision of data
without an indication of refusal, qualifying State benefits/services, compliance with specified legal
obligations or orders, medical emergencies, disasters and specified employment purposes. Each
category has its own conditions.

For example, voluntarily providing details for a stated purpose does not create an unrestricted
licence to use them for unrelated purposes. Similarly, a reference to public service does not
remove all safeguards from government processing.

2.5 Rights of individuals and their limits

The main rights under sections 11-14 are:

What it enables Important qualification
Access to Obtain a summary of personal data  Section 11 is tied to the prescribed consent-based
information and processing, and relevant sharing  relationship, including section 7(a); statutory
information exceptions apply
Correction and  Correct inaccurate or misleading Section 12 concerns the relevant consent-based
erasure data, complete or update it, and processing; necessary retention for the specified
request erasure purpose or compliance with law can limit erasure
Grievance Use an accessible mechanism for Use the fiduciary's or Consent Manager's
redressal complaints about acts or omissions  grievance route before approaching the Board

concerning obligations and rights

Nomination Nominate another individual to The Act and Rules govern how the nomination
exercise rights after the Data operates
Principal's death or incapacity

Erasure is not an unconditional right to delete every record immediately. Also distinguish
access to information about processing from a general right to obtain every internal business
document.

Data Principals have duties too: comply with applicable law while exercising rights, avoid
impersonation and false or frivolous complaints, do not suppress material information in
specified official-document contexts, and provide authentic information when seeking correction
or erasure.
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2.6 Responsibilities of fiduciaries and processors

The fiduciary remains responsible for compliance in processing done by it or on its behalf.
Appointing a processor does not remove that responsibility. Processing by an engaged processor
for the activities specified in section 8(2) requires a valid contract.

Key responsibilities include reasonable security safeguards; appropriate accuracy when data is
used for an individual-affecting decision or disclosed to another fiduciary; required erasure,
subject to retention rules; contact information; grievance handling; and breach intimations. The
Rules elaborate safeguards such as appropriate encryption or masking, access controls,
monitoring and backups.

The notified breach framework has two recipients: affected individuals and the Board. Affected
individuals are informed without delay. The Board receives an initial intimation without delay,
followed by detailed information within 72 hours of awareness, unless the Board allows a longer
period on written request. This is a supporting distinction, not the whole subject.

2.7 Children and Significant Data Fiduciaries

Child means an individual below 18. The framework requires verifiable parental consent before
processing children's personal data. It prohibits processing likely to harm a child's well-being and
restricts tracking, behavioural monitoring and targeted advertising directed at children.

These protections must be read with section 9 and the limited exceptions under Rule 12 and the
Fourth Schedule. Specified health, educational and child-safety processing can receive conditional
relief from parental-consent and tracking-related provisions. This is not a blanket exemption for
every school, hospital or activity involving children. The prohibition on detrimental processing in
section 9(2) is not removed by the section 9(4) exceptions.

For a person with disability who has a lawful guardian, the framework requires verifiable guardian
consent and due diligence concerning the guardian's legal appointment. Do not assume that
every person with disability necessarily acts through a guardian.

SDF designation: The Government considers factors including the volume and sensitivity of data,
risks to individuals' rights, sovereignty and integrity, electoral democracy, State security and public
order. Additional obligations include an India-based Data Protection Officer, an independent
auditor and prescribed impact assessments/audits. The Rules also address algorithm-related risks
and specified restrictions on transferring designated data outside India.

2.8 Section 3 exclusions and section 17 exemptions are different
Section 3 determines coverage. Section 17 grants relief in particular circumstances; the extent of
relief varies.
+ Certain legal-claim, judicial and offence-related processing receives specified exemptions,
while fiduciary accountability and security safeguards remain under section 17(1).

* Notified State instrumentalities can receive exemptions for the national-interest grounds
stated in section 17(2)(a); this is not an automatic exemption for all government bodies.
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* Research, archiving or statistical processing qualifies under section 17(2)(b) only if it is not
used for a decision specific to an individual and follows prescribed standards, including Rule
16.

* Certain fiduciaries, including startups, may receive specified exemptions by notification;
startup status alone is insufficient. Separate State-processing qualifications also exist under
section 17(4).

Always identify the provision, beneficiary, purpose and conditions before describing an
exemption.

2.9 Transfers outside India

The Act does not impose universal localisation of all personal data. Section 16 allows the Central
Government to restrict transfers to notified countries or territories. Stronger protection or
transfer restrictions under another applicable law remain relevant.

Rule 15 adds requirements the Government may specify concerning availability of transferred
data to foreign States and related entities. Rule 13 separately addresses specified data processed
by SDFs. A country-restriction power, a targeted SDF restriction and an across-the-board ban are
different things.

2.10 The Board, appeals and penalties

The Data Protection Board of India is a statutory body established by the Central Government.
The Act provides for a Chairperson and notified other Members. Its framework includes inquiries,
directions and monetary penalties; its main enforcement powers are in the later operational
stage.

The Rules envisage a digital office, while retaining powers such as summoning individuals.
Appeals against Board orders or directions go to the Telecom Disputes Settlement and
Appellate Tribunal (TDSAT).

Penalty anchor: Failure to take reasonable security safeguards to prevent a personal data breach
can attract a penalty up to Rs 250 crore. This is a statutory upper ceiling for that breach category,
not an automatic fine for every incident and not compensation automatically paid to an affected
individual. Penalty receipts go to the Consolidated Fund of India. The Board considers the
statutory factors and gives an opportunity of hearing.

2.11 The RTI connection

Section 44(3) substitutes the personal-information exemption in section 8(1)(j) of the Right to
Information Act, 2005. This amendment belongs to the first commencement stage. However, RTI
section 8(2), allowing disclosure when the public interest outweighs the protected harm, remains.
Do not conclude that every public-interest route to personal information was abolished.
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3. Extra section: the essential commencement map

The calendar below follows official implementation guidance, read with Rule 1 and the Act's
separate commencement notification, G.S.R. 843(E).

Position on 9

Main content

October 2026
13 November  Definitions, Board/institutional provisions, specified general Operative
2025 provisions and amendments, including the RTI amendment; Rules 1,
2 and 17-21
13 November  Consent Manager registration stage: Rule 4 and specified Act Future stage
2026 provisions
13 May 2027 Main applicability, processing duties, individual rights and related Future stage

enforcement; Rules 3, 5-16, 22 and 23

The official texts express the later stages as one year and eighteen months after Gazette
publication. For revision, keep the three-stage distinction and the current status clear. Recheck
official amendments before using a question framed as “currently in force”.

Secondary facts worth recognising: A child is below 18; the security-safeguard penalty ceiling is
Rs 250 crore; detailed Board breach information ordinarily has a 72-hour limit, with the permitted
extension noted above. These numbers support the framework; they do not replace
understanding it.

4. Three common exam traps

1. Treating all online data as excluded. The public-availability exclusion has specified
conditions. A leak is not automatically lawful public availability. Section 17 exemptions must
also be read with their purposes and conditions.

2. Treating consent or erasure as absolute. The Act recognises certain legitimate uses;
withdrawal does not undo earlier lawful processing. Erasure remains subject to statutory
qualifications and necessary retention.

3. Treating notification as full commencement. On 9 October 2026, the main substantive
stage is still future. Distinguish the Act's framework, the Rules' detailed requirements and
which provisions are already operative.
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5. MCQs with answers and explanations

Q1. According to the notified text of the Digital Personal Data Protection Act, 2023, read with the
Rules, 2025, consider the following statements. The provisions have phased commencement:

1. Personal data collected in non-digital form and subsequently digitised can fall within the Act's
scope.

2. Every item of personal data that becomes visible on the Internet is excluded from the Act,
regardless of who made it public.

3. The research, archiving or statistical-purpose exemption requires that the data not be used to
take a decision specific to a Data Principal and that the processing follow prescribed
standards.

Which of the statements given above is/are correct?

*(1) 1 and 2 only
*(2) 2 and 3 only
*(3) 1 and 3 only
*(4)1,2and 3

Q1. Answer: (3) 1 and 3 only

« Statement 1 is correct: Section 3(a) covers digital processing of personal data collected
digitally or collected non-digitally and then digitised. A paper-only record is a different case.

+ Statement 2 is incorrect: Section 3(c)(ii) specifies public availability by the Data Principal or
by a person legally obliged to make the data public. Mere appearance on the Internet does
not establish those conditions.

+ Statement 3 is correct: Section 17(2)(b) contains both the no-individual-specific-decision
condition and the prescribed-standards condition. Rule 16 connects this processing with the
Second Schedule's standards.

* Why (1) is wrong: It includes incorrect statement 2 and omits correct statement 3.
* Why (2) is wrong: It includes incorrect statement 2 and omits correct statement 1.
* Why (3) is correct: It includes both correct statements and excludes statement 2.

* Why (4) is wrong: It incorrectly includes statement 2.
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Q2. Match List | (terms used in the Digital Personal Data Protection Act, 2023) with List Il (their
meaning under the Act):

List | List 11

A. Data 1. The person who carries out processing of personal data on behalf of the one who
Principal determines its purpose and means

B. Data 2. The individual to whom the personal data relates

Fiduciary

C. Data 3. A person registered with the Board, who acts as a single point of contact through an
Processor accessible, transparent and interoperable platform

D. Consent 4. The person who, alone or in conjunction with other persons, determines the purpose
Manager and means of processing of personal data

*(1)A-4,B-2,C-1,D-3
*(2)A-2,B-4,C-1,D-3
*(3)A-2,B-1,C-4,D-3
* (4) A-4,B-1,C-3,D-2

Q2. Answer: (2) A-2, B-4, C-1, D-3

* Why it is correct: The Data Principal is the individual to whom the personal data relates (A-2).
The Data Fiduciary is the person who, alone or in conjunction with other persons, determines
the purpose and means of processing of personal data (B-4). The Data Processor processes
personal data on behalf of a Data Fiduciary (C-1). The Consent Manager is a person registered
with the Board, who acts as a single point of contact for consent through an accessible,
transparent and interoperable platform (D-3).

* Why (1) is wrong: It swaps the Data Principal and the Data Fiduciary. “The individual to whom
the data relates” defines the Data Principal; “determines the purpose and means” defines the
Data Fiduciary.

* Why (3) is wrong: It swaps the Data Fiduciary and the Data Processor. The Data Processor
works on behalf of the Data Fiduciary; it is the Data Fiduciary that determines the purpose
and means.

* Why (4) is wrong: All four of its pairs are wrong. The correct definitions are A-2 (Data Principal),
B-4 (Data Fiduciary), C-1 (Data Processor) and D-3 (Consent Manager); none of option (4)'s
pairs matches these statutory definitions.
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6. Sources

These primary references support both language versions. The role examples are teaching
illustrations. Read the legislation with its commencement notification; a description of the notified
framework is not a statement that all its provisions already operate.

+ S1: DPDP Act, 2023, official Gazette copy: https://www.meity.gov.in/static/uploads/
2024/06/2bf1f0e9f04e6fb4af8fef35e82c42aa5.pdf

+ S2: DPDP Rules, 2025, G.S.R. 846(E): https://www.meity.gov.in/static/uploads/
2025/11/53450e6e5dc0bfa85ebd78686cadad39.pdf

* S3: Corrigendum, G.S.R. 892(E): https://www.meity.gov.in/static/uploads/
2025/12/3c7ebbae0e5456f493f486e6845df86b.pdf

* S4: Act commencement notification, G.S.R. 843(E): https://www.meity.gov.in/static/uploads/2025/11/
c56ceae6c383460ca69577428d36828b.pdf

+ S5: Board establishment, G.S.R. 844(E): https://www.meity.gov.in/static/uploads/2025/11/
€c217843dc3bcb37b2b05bcc3b4e031f.pdf

* S6: Government-hosted implementation calendar, section 11.3: https:/static.investindia.gov.in/s3fs-
public/2025-12/navigating india_s_legal_and_regulatory framework.pdf ; MeitY/PIB, 16 May 2026: https://
www.pib.gov.in/PressReleasePage.aspx?PRID=2261823&lang=1&reg=3 ; NeGD readiness workshop, 7
October 2026: https://negd.gov.in/events/dpdp-act-readiness-workshop-b2b-and-b2c-implementation/

+ S7: India Code, Right to Information Act: https://www.indiacode.nic.in/bitstream/123456789/2065/1/
aA2005-22.pdf

+ S8: Supreme Court, Puttaswamy privacy judgment, 24 August 2017, reproduced judgment
text: https://indiankanoon.org/doc/91938676/
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Topic 30 - Current affairs: Digital Personal Data
Protection Rules, 2025
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