RoOCKS
&

Minerals



_

* Rocks are natural aggregates of minerals formed by geological processes over millions

of years.
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* Unlike minerals, rocks do not have a definite chemical composition and vary in colour,

hardness and texture.
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Types of Rocks
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1. Igneous Rocks AT "
| . . : ’r -
 Formed by the solidification of molten magma or lava. e P Be {‘s" e
. 3 agt REe §g BT A o & o Bt A aerell Bl P S T | b
0O Examples: Granite, gabbro, pegmatite, basalt, volcanic breccia, tuff. o - ol R 7
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- Grain size depends on coollng rate e + g ~ .i N o S »
. Slow cooli;g deep inside — large grains (e.g., Granite). - G ' *- : .{g
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Fast cooling at surface — small grains (e.g., Basalt).
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Intermediate cooling — intermediate grain sizes.
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Features of Igneous Rocks

Hard, granular and crystalline.
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Impermeable — water does not easily pass through them.
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* No layering like in sedimentary rock;.
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Classification of Ignheous Rocks

« Intrusive [gneous Rocks: solidify below Earth’s surface (e.g., Granite, Gabbro).

o SMARIBIIET (Intrusive) TAgTel: el Bl Tde & aild 3T Bldl & (3al. Aarsc, e
« Extrusive lgneous Rocks: solidify at or above surface (e.g., Basalt, Andesite, Rhyolite).
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Acidic Rocks — high in silica.
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ofafse g — Rafctot (Sio.) 3 STl
Basic Rocks — denser, darker.
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Felsic Rocks —rich in Si, O, Al, Na, K
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Pl agiet — Rafereptat, ieriiolet, SePieTareT, mmmaml
Mafic Rocks —rich in Fe & Mg. —
ARpep Tt — W(M(Mg)ﬁml

Ultramafic — very high Mg and Fe.
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entary Rocks

d Formed by deposition and compaction of rock fragments through external (exogenous)

processes — a process called lithification.
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Types of Sedimentary Rocks
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 Mechanically formed: Sandstone, Conglomerate, Shale, Loess.
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* Organically formed: Geyserite, Chalk, Limestone, Coal.
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 Chemically formed: Dolomite, Rock Salt, Chert, Halite, Potash.
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Features of Sedimentary Rocks

Have layers and often contain fossils.
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Most are porous and permeable.
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Formation of Sedimentary Rocks

=" Erosion

particles carried away
by wind or water
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3) Metamorphic Rocks

 Formed when existing rocks undergo recrystallisation under heat and pressure.
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Groups of Metamorphlc Rocks Layered or banded appearance (e.g., Gneiss, Schist, Slate

: QRACQIR AT 35 ST detrac aretl (3<T. &sd, Riwe, o)l

No layering/banding (e.g., Marble, Quartzite).
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A continuous process where old rocks change into new types over

time.
« Qb Tdd bl (ST QRIS dASTel A=l D ATl 7S YobIR bl TASTell 3
~ Nt ™™ ™™ Nt —m—
dccA ST 8 |

Igneous rocks can turn into sedimentary or metamorphic rocks.” |
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Sedimentary and igneous rocks can transform into metamorphic
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rocks.
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« Any type can melt and form magma — which then forms new igneous rocks.
» foptT ofY gopre Dt TSTaT Macton: AW To1 TDel 8, Sl I AADR ols w1 ACTel dellail o |

« Magma — Igneous — (weathering/erosion) — Sediments — Sedimentary—(heat/pressure) —
\f\/ P — e
Metamorphic — (melting) @agma 2
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« Minerals are naturally occurring substances formed by geoleglcal processes
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They have a definite chemical composition and physical properties.
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Most minerals are compounds of elements; sometimes single-element minerals like sulfur, copper, gold, silver, graphite are

found.
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Around 2000 minerals are identified in the Earth’s crust; key rock-forming minerals belong to six groups.
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Minerals such as coal, petroleum, natural gas are of organic origin appearing in solid, liquid and gaseous forms.
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eight elements:
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Oxygen, Silicon, Aluminum, Iron, Calcium, Sodium,

/w T —_ e, —

Potassium, Magnesium

QDI At IR

Other elements present include titanium, manganese, carbon,

- N P

sulfur, phosphorus, nickel, hydrogen etc. =N
31T JufeRld dAcdl 3 CISclotelat, Haleilot, hlded, LD (TKDR),
WP, [oTdhct, BIEsIole Ui T &

% Abundance of elements in Earth's Crust

Others: 0.2%
|

Hydrogen: 0.1% "7'—-m
Titanium: 0.6% 2

Potassium: 2.1%
Magnesium: 2.3%
Sodium: 2.4%
Calcium:4.2% ~ /
/ — Oxygen:46.1%
Iron: 5.6%

Aluminium: 8.2%

S

Silicon: 28.2%
B Oxygen M Silicon Aluminium Iron Calcium Sodium
Magnesium Potassium M Titanium [ Hydrogen Others




Minerals have distinct physical properties used for identificatio Physical Characters
TfeTolt & agaret & [R1g T Rbfotepet aiadTar el &: of Minerals

S &

Crystal Structyfre  Specific Colour Lustre

and H Gravity
« Crystal form, cleavage, fracture

* Luster, color, streak, transparency

Streak Cleavage J Electricand Electricand |\ Fracture

 Hardness, specific gravity, structure bl v sl
Property




Mineral Belts IN Ind:a/

* India’s minerals are concentrated in specific mineral belts:

« IRA & JloTol Ho ARy Ffetst afgeil (Mineral Belts) 3 dbigd 2
np /| Coo

North-Eastern Peninsular Belt:

Includes Chhota Nagpur Plateau (Jharkhand), Odisha Plateau, West

Bengal and parts of Chhattisgarh.
Sl BICT ARG ToIR (STMRIUS), ATSIAT ToTR, TfHS d3llct deIl BildalG D

PO el AMMAA B |
Rich in iron, coal, manganese, bauxite, mica.

B &% BT, DRI, Aoleilol, AITATSC Al D (ASDT) A HAdLg o |




Central Belt (3T&2adl trg“[)

. Chhattusgarh Madhya Pradesh, Telangana Andhra Pradesh, Maharashtra
mm A Y&, Aciollell, el Tl dell ABRISS IMTA B | é%g
 Richin manganese, bauxite, limestone, marble, coal, gems, mica, iron ore, graphlte

. a‘scﬁaﬁac—rﬁa FTATSC, oIl TcelR, TR, DIRICT, Irod, JTIH, Fﬂamaarm@f
g &l

Southern Belt (cf&roll JleTot ag))

Karnataka Plateau, Tamil Nadu Upland

Bellcd TSR, AScTellg ST

Contains ferrous mmerals but no sngmflcant coal (except lignite at Neyveli).

Y &7 3 cilg () at%tacrrqrrrﬁ% mwmmm(mammml




South-Western Belt (ci&or-ai%sil Jfetst agl)

« Western Karnataka, Goa
- Of%1e{T Ppeitcop, atlar
* Richin iron ore, garnet, clay.
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North-Western Belt (SA=-af*1{T Jfetot agl)

« Aravalli Ranges (Rajasthan), Gujarat
o JRTAAT TAAATAT (ASTERATET), JGIRIA

* Rich in non-ferrous metals like copper, lead, zinc, and minerals like uranium, mica, beryllium, precious stones.

» B & dial, #M,mﬁémaﬁsﬁﬁzﬁ?m, 31D, aﬁm“s‘ﬁ%‘qg&@ em‘i@lﬁ/a?ﬁﬁ@f@lﬂg%l




Types of Minerals

* Minerals in India are broadly classified into:

. oA 3 TloToll bl =nue 30 A feTeatfciia gail 3 alcr eI 8:

A. Metallic Minerals

eNfeacd Jlelol

- Contain metal content; main source for extracting metals.

+ Sol3l el dAcd 8l &; A &l A Dol Dl JA A B |

l. Ferrous Minerals

(;ﬁg (m) m) - Used for metallurgical industries.
+ SoToPT ST eNgDHat (MetallRSteret) Seiait 3 fpen St 31

_N
India has significant ferrous resources.
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Iron ore (Fﬁé'm

Typs: Hematite, Magnetite.
N P —
+ JPIR: BIACISC, Aoeicrscl
.+ ~95% reserves in Odisha, Jharkhand, Chhattisgarh, Karnataka, Goa, Telangana, Andhra Pradesh,

NI —

= Tamil Nadu.

£ - COOTBTel 95% SiSTR AR, SRS, Beilelg, Belicd, AT, Actellel, e T2 del ARITTS 3 a1 A =
gl

~ « Important mines: Noamundi, Gua (Jharkhand); Bailadila (Chhattisgarh); Sandur-Hospet,

Kudremukh (Karnataka). bl ~~—
: Wm Fl’m'ﬂg’f 33T (STRTS); AATSIEAT (BII0IG); AGI-BIAT, P (Peticep) |
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Manganese (aloilot)

« Used in smelting iron and making ferro-alloys.
+ Tl P 3lcTeT (TfeTar) AT BRI-BTsTel Aoilet 3 ST fpe SAr 5 |
* Deposits found mainly in the Dharwar system: leading producer Odisha.
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ll. Non-Ferrous (Metallic)

(3Tcits (enfeacp) TfeTon) /

dIndia is poorly endowed except for bauxite.

D FITATST DI BISHT AR 18 JleToll 3t JAAETPA
ohol g o

Bauxite (Wl%?)

* Ore of aluminum.
. A6 Bl 31D 8l
 Found in Odisha, Jharkhand (Lohardaga), Gujarat, Chhattisgarh, Madhya Pradesh,
C B e <
Maharashtra. il = B
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Copper (didI)

« Used in electrical industries.

. fagl et 3 Sa=iter [ Sirar 81 ( | "
I N
* Occurs mainly in Singhbhum (Jharkhand), Balaghat (Madhya Pradesh)/Rajasthan
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B. Non-Metallic Minerals (31elifcach (3t3-elfeadcp) TfeTor)

* These minerals do not contain metals and are used in industries as raw mate

rather than for metal extraction.

« 8ol JfoToll 31 el FABL BT AT STl ST IeNll A Hod AT AT JaTch JATATeTeh JON b 18 Bt St 8, 71 (b &g
fetsepdior o [ |

Major Non-Metallic Minerals
(// BT JNenfeads BfeTol

Mica (313D (SIISDI))

A very important non-metallic mineral.
28 Tb Aid Ascaqol elifeach HfeTot B |
Used mainly in electrical and electronic industries because of its heat resistance and insulating properties.
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Limestone

» Used in cement industries and in steel plants as a fluxing material.

o« SUDI STANRI H AT IENBIL 3 Tl STATA HSAAL 3 FeTrH HPTILL b T 3 [ebell STt &l

» Used as a refractory material and in w and steel making.

M
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Phosphate (BbI<bc)

» Helps manufacture fertilizers essential for agriculture.

. P b [T SMaRRID IAD! Db [oTa1ior 3 UBRID Bldl & |
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* Used in chemical industries especially for fertilizers and sulfuric acid production

o YARIfeTe el 3 [ART U A IA3D ALl AHR]RD 3oct b Iclqel 3 Su=Iial fpelr St 2

* They are also used in fertilizers and explosives manufacturing.
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Energy Resources (MineralFuels)
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« Mineral fuels are essential for power, industry, transport.

o HicTol §e6T Soll, Sellol dell aivdassl & [18 3Teeid JNaRID 8 |

Main fuel for thermal power and smelting iron. 2
A [AE[d SAae del Al & slctel (TAfecar) b = Selet B | ,, v

About 80 % of India’s coal is bituminous, and most of it is non-coking coal (used for power, not steel)

TR S IIT3Tl 80% PRI bl ADIR [Aghiat 8, AT sTahT JTRAHID ST Aloi-Dichol DRI & (FTHDT SU=NST [Tl Sraget 3 BlAT 8, S
fotetior 3 5181 |

« Major Gondwana coalfields are in the Damodar Valley (Jharkhand-West Bengal) — especially:

« I ANSATAT DIRIAT &7 TG TCT (SIRBS-UTHSA ddlie) f [Terd 8, f&asia o A

« Jharia (largest)/sifte=in (Hafy
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Types of coal:

L//\

Anthracite: The highggt quality coal, which is hard,
shiny (lustrous), and black. It has the highest carbon
content (80-98%) and heating value, making it ideal for

‘M

industrial heating and steel production.
\/\/ —
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Bituminous Coal: A soft, black, and dull or shiny coal with 45-86% carbon. It is the
most common type used for electricity generation and industrial steelmaking.

[T DIRIAT: T Qb 1331, DI, AR Boebl ADAIR AT TATDHGIR DIIAl
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Subbituminous Coal: A dull black coal with a carbon content of 35-45% It has lower

heat valuethan bituminous but higher than lignite, used primarily for electricity
generation.

-1 DIRICAT: Tb Bobl DIl DIIAT (ST cplelat bt y@ﬁ
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Lignite: Also called "brown coal," this is a low-grade coal with

high moisture and low carbon content 25-35%)) It is primarily

used for electricity generation, particularly in mine-mouth power
plants.

[TolSC: = "R DI et SIIAT 8; <8 TD bl )
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« Crucial energy source; found in Assam (Digboi, Naharkatiya), Gujarat (Ankaleshwar, Mehsana); offshore

at Mumbai High, and basins in east coast regions.

° wwmmﬁ a‘e'sma(ﬁsaa’té Frrsw%m) w(mﬂ? ai'@'wrr)ﬁmm% JAACIT &3
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* Occurs with petroleum or alone; source of clean energy and feedstock for fertilizers
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MASTER GEOGRAPHY COURSE

Part i

Universe & § Physical

Earth Geography

BO sics' (Geomorphology
& Climatology)




Understand the origin of the cosmos and the

earth's mechanics before diving into surface feats.

1. ORIGIN OF THE UNIVERS\V

Big Bang theory, galaxies,
and star formation.

2. THE SOLAR SYSTEM: /

Sun, planets, asteroids, :
and meteoroids. Q

3. EARTH'S STRUCTURE & MOTIONS: \//

Latitudes, longitudes, standard time zones,
rotation, and revolution (seasons and eclipses).

4. INTERIOR OF THE EARTH:

Crust, mantle, core, and \/
primary rock types (Ilgneous,
Sedimentary, Metamorphic).
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CRUST

Thin, rocky outer layer

MANTLE
Thick, rocky layer

(solid but flows slowly)

CORE

Outer core (liquid)
Inner core (solid)




(PG!I(IJXOSRll’HcﬂeOIEY & CLIMATOLOGY)

Focus on the natural forces

LITHOSPHERE 4.
SHAPING THE LAND R

GEIIGRAPIIY

shaping the planet.

1. LITHOSPHERE:

Plate tectonics, earthquakes,
volcanoes, and landform creation
(mountains, plateaus, plains).

2. ATMOSPHERE:

Structure of the atmosphere
(Troposphere to Exosphere),
pressure belts, and global wind systems.

3. CLIMATOLOGY:

Monsoons, cyclones, humidity, v
and global climate classifications. =

MESOSPHERE ATMOSPHERE
s BLAMKEL OE Ay

)—cuMAmLocv

WEATHER & CLIMATE -
SYSTEMS

1 TROPICAL

I TEMPERATE
I CONTINENTAL
B rouar

- —— -
- M

HYDROSPHERE
WATER IN ALL ITS FORMS

o p— ———

4. HYDROSPHERE:

chqn relief, ocean currents, R e \ TR
salinity, and tides. i W W N, CuRRENT

o o -

-\\

-
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HASE
GEOGRAPHY OF INDI

W GHANSTAN CHINA g ¥ N S
1. LOCATION & SIZE: . Dot et o
Neighboring countries, boundary g e > .— e
lines (Radcliffe, McMahon), C Th Sy S St
and standard meridian. | e P R Tl |
2. PHYSIOGRAPHY: STANDARD Wt e )
The Himalayas, Northern Plains, RS s N e |

Peninsular Plateau, Coastal
Plains, and Islands. g &

3. DRAINAGE SYSTEM:

Himalayan rivers (Ganga, Indus,
Brahmaputra) and Peninsular rivers
(Godavari, Krishna, Narmada), including
origin points and major multipurpose projects.

4. CLIMATE & SOILS:

Mechanism of the Indian Monsoon,
major soil types (Alluvial, Black, Red),
and their specific crop suitability.

MAJOR MULTIPURPOSE
PROJECTS

Wheat Hice Cotton, Jowar, | Grosngnut. Puises,
sugarcane Soyhean | Milets

9. NATURAL VEGETATION & WILDLIFE:

: i . . 2 | Ry
Biosphere reserves, wildlife sanctuaries, b | FPTE T b - |
2 - = et At~ - : wS e e A
and national parks. NILGIRI SUNDARBANS KAZIRANGA | RANTHAMBHORE GIR - R, &
BIOSPHERE RESERVE |  BIOSPHERE RESERVE |  NATIONAL PARK | NATIONAL PARK | NATIONAL PARK SALT
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CROPPING SEASONS

" RABI | KHARIF
Oct - Mar Jun - Oct
(Wheat) (Rice)

. S \', , -". " o e MAJOR CROP-PRODUCING STATES
1. AGRICULTURE: RS SRR S
Cropping seasons (Rabi, Kharif, Zaid), : - RS o ‘ : :

major crop-producing states (wheat, rice,

sugarcane), and agricultural revolutions JESSins L g ttar Pragesh | Maharashira.
_ ~ g - - ‘ Haryana Andhea Pradesh Karnataka

MAJOR ENERGY RESERVES

Metallic/non-metallic mineral belts, S b B . ke Y A\ g " O

coal/petroleum reserves, and ' Q [ S > ' ‘ 7 A

major power plants. | & cmer - N Odisha omaid | e
= l i e - Chhattisgarh Asum Atum

3. INDUSTRIES & TRANSPORT: [ MAJORINDUSTRIAL HUBS S

Major industrial hubs and the transport
network (National Highways, major ports,
and railway zones).

Kandia Mumbal Kolkata

“ b B

l Chemnnal Visakhapatnam

, - RAILWAY JONES é
R L MAJOR PORTS q_n'

Ahmedatad
Vadodara

4. DEMOGRAPHICS: POPULATION GROWTH RATE |  LITERACY RATE (2011) | SEX RATIO (2011) | URBAN POPULATION (2011)
- 201202,
Census data (growth rate, literacy, ( =

® o
sex ratio, urbenkzation) ~1 7.35% | (M) 74.00% TR 923 BElE 51,16+

1000 males



ARCTIC OCEAN

tual
ectly addresses fac f
D;'c;cati{)n-based questions.

PACIFIC
OCEAN

1. CONTINENTS AND OCEANS:

Major physical features,
mountain ranges, and
deserts globally.

2. POLITICAL GEOGRAPHY: | i |

Prominent countries,
their capitals, and
currencies.

OCEAN

t INDIAN

SOUTHERN OCEAN -~

-

é

3. MAPWUORK:
Identification of seas, straits,
gulfs, and important
international boundaries.




