


1. Origin of the Universe ........................................................................................................................................... 2

2. Interior of Earth and Earth Materials ...............................................................................................................15

3. ��oѴ�ঞom�o=�|_;��u�v|�-m7�!;Ѵ-|;7��om1;r|v ................................................................................................26

4. �;olour_b1��uo1;vv;v ........................................................................................................................................43

5. �-m7=oul�	;�;Ѵorl;m| ......................................................................................................................................53

6. �|lovr_;ub1��olrovbঞom .................................................................................................. ................................73

7. �|lovr_;ub1�$;lr;u-|�u; ..................................................................................................................................79

8. �|lovr_;ub1�)bm7v .............................................................................................................................................91

9. �|lovr_;ub1�)-|;u ........................................................................................................................................... 107

10. �bu��-vv�-m7���1Ѵom;v ..................................................................................................................................... 115

11. �Ѵbl-|;��Ѵ-vvbC1-ঞomv ..................................................................................................................................... 127

12. $_;��1;-m�-m7�b|v��uor;uঞ;v ......................................................................................................................... 144

13. �1;-m��o�;l;m|vĹ�)-�;vķ�$b7;v�-m7���uu;m|v ........................................................................................ 157

14. Soils and Biomes ................................................................................................................................................ 169

15. )ouѴ7Ľv��-fou�!;vo�u1;v ................................................................................................................................. 181

16. �1omolb1��1ঞ�bঞ;v ........................................................................................................................................... 218

Table of Content



1. Origin of the Universe ............................................................. 2

1.1 Understanding Our Universe ........................................... 2

1.2 �ub]bm�o=�|_;�&mb�;uv;Ĺ�$_;��b]��-m] ............................. 3

1.3 Understanding Galaxies .................................................... 3

1.4 Understanding Stars ........................................................... 4

1.4.1 How are stars born, and when do they die? .........4

1.5 &m7;uv|-m7bm]��omv|;ѴѴ-ঞomv ......................................... 4

1.6 $_;�"oѴ-u�"�v|;l ................................................................. 5

1.7 $_;�"�m .................................................................................. 5

1.7.1 Layers of the Sun ........................................................5

1.8 "�m�-m7��vvo1b-|;7��om1;r|v .......................................... 5

1.9 $_;��Ѵ-m;|v� .......................................................................... 6

1.9.1 Mercury ........................................................................6

1.9.2 Venus .............................................................................6

1.9.3 Earth ..............................................................................6

1.9.4 Mars...............................................................................6

1.9.5 Jupiter ...........................................................................7

1.9.6 Saturn ............................................................................7

1.9.7 Uranus ...........................................................................7

1.9.8 Neptune ........................................................................7

1.9.9 Kuiper Belt and Pluto ................................................7

1.10 �|_;u�l;l0;uv�o=���u�"oѴ-u�"�v|;l ............................. 7

1.10.1 Meteors, Meteoroids and Meteorites  ..................8

1.11 �ub]bm�-m7���oѴ�ঞom�o=�|_;�"oѴ-u�"�v|;l ..................... 8

1.12 �;oѴo]b1-Ѵ��bv|ou��o=��-u|_ ............................................10

1.13 �;o]u-r_b1-Ѵ��ub7ķ��-ঞ|�7;�-m7��om]b|�7; ................11

1.13.1 �-ঞ|�7;Ĺ� ................................................................... 11

1.13.2 �om]b|�7;Ĺ� ................................................................ 11

1.13.3 Longitude and Time ................................................ 11

1.14 �m|;um-ঞom-Ѵ�	-|;��bm;Ĺ ...................................................12

1.14.1 	-�Ѵb]_|�"-�bm]�$bl;Ĺ ............................................. 12

1.15 	b@;u;m|��oঞomv�o=�|_;��-u|_ ......................................12

1.15.1 "b]mbC1-m1;�o=��-u|_Ľv�!o|-ঞom ........................... 12

1.16 Seasons on Earth ...............................................................13

1.17 "oѴvঞ1;v�-m7��t�bmo�;v ..................................................13

2. Interior of Earth and Earth Materials ................................ 15

2.1 &m7;uv|-m7bm]��-u|_Ľv��m|;ubou .......................................15

2.2 "o�u1;v�o=��m=oul-ঞom�om��-u|_Ľv��m|;ubou ..................16

2.3 �0v;u�-ঞomv�=uol�|_;�v;bvlb1��-�;v .........................18

2.4 "|u�1|�u;�o=�|_;��-u|_ ......................................................19

2.5 !o1hv�-m7��bm;u-Ѵv ...........................................................21

2.6 Minerals ...............................................................................21

2.6.1 
oul-ঞom�o=�lbm;u-ѴvĹ ........................................... 21

2.6.2 Mineral Groups ........................................................ 21

2.7 !o1hv .................................................................................... 22

2.7.1 $�r;v�o=�!o1hv ......................................................... 22

2.7.2 ";7bl;m|-u��!o1hv ................................................. 23

2.7.3 �;|-lour_b1�!o1hvĹ ............................................... 23

2.7.4 !o1h���1Ѵ;................................................................. 24

3. ��oѴ�ঞom�o=�|_;��u�v|�-m7�!;Ѵ-|;7��om1;r|v ................. 26

3.1 $_;ou��o=��omঞm;m|-Ѵ�	ub[ ............................................26

3.1.1 What evidence is there to support the theory of 
�omঞm;m|-Ѵ�	ub[ĵ ................................................... 26

3.2 ";-Yoou�"ru;-7bm] ............................................................28

3.2.1 )_-|�;�b7;m1;�bv�|_;u;�|o�v�rrou|�";-ŊYoou�
Spreading?................................................................. 28

3.3 �Ѵ-|;�$;1|omb1v ...................................................................29

3.3.1 Plates .......................................................................... 30

3.3.2 Plate Margins and Plate Boundaries ................... 30

3.4 �-u|_t�-h;v ........................................................................33

3.4.1 �o��7o��;�l;-v�u;�;-u|_t�-h;vĵ ..................... 33

3.4.2 )_-|�1-�v;v�-m�;-u|_t�-h;ĵ ................................ 34

3.5 �Ѵo0-Ѵ�	bv|ub0�ঞom�o=��-u|_t�-h;v ..............................35

3.6 	bv|ub0�ঞom�o=��-u|_t�-h;v�bm��m7b- .............................36

3.7 �lr-1|�o=��-u|_t�-h;v .....................................................36

3.8 (oѴ1-mo;v ............................................................................37

3.8.1 )_-|�1-�v;v�(oѴ1-mb1�;u�rঞomvĵ ........................ 37

3.8.2 Where are these volcanoes found? .................... 38

3.8.3 �uo7�1|v�o=�(oѴ1-mb1��u�rঞomĹ ............................. 38

3.8.4 $�r;v�o=�(oѴ1-mb1��u�rঞomĹ................................... 38

3.9 (oѴ1-mb1��-m7=oulv ..........................................................39

3.9.1 �-m7=oulv�o=��;m|u-Ѵ��u�rঞomĹ ........................... 39

3.9.2 �-m7=oulv�o=�
bvv�u;��u�rঞomĹ ............................ 40

3.9.3 �m|u�vb�;�(oѴ1-mb1��-m7=oulvĹ .............................. 40

3.9.4 $_;�blr-1|�o=��oѴ1-mb1��u�rঞomvĹ ....................... 41

Detailed Table of Content



4. �;olour_b1��uo1;vv;  ......................................................... 43

4.1 $�r;v�o=��;olour_b1��uo1;vv;v ...................................43

4.2 �m7o];m;ঞ1�
ou1;v .......................................................... 43

4.2.1 Diastrophic Forces and Movements ................... 44

4.3 $;1|omb1��-m7=oulvĹ�
oѴ7�-m7�
-�Ѵ|v ............................44

4.3.1 Folds ........................................................................... 44

4.3.2 Types of Folds .......................................................... 44

4.3.3 Faults .......................................................................... 45

4.3.4 Types of Faults ......................................................... 46

4.4 ��o];m;ঞ1�
ou1;v .............................................................47

4.5 );-|_;ubm] ......................................................................... 47

4.5.1 );-|_;ubm]�bv�1Ѵ-vvbC;7�bm|o�|_u;;�|�r;v ..........47

4.5.2 Physical weathering ................................................ 47

4.5.3 
u;;�bm]ķ�$_-�bm]�ş�
uov|�v_-�;ubm] ................. 47

4.5.4 ��r-mvbom�u;v�Ѵঞm]�=uol��mѴo-7bm] ................... 48

4.5.5 $_;ul-Ѵ�;�r-mvbom�-m7�1om|u-1ঞom�ou��mvoѴ-ঞom�
weathering ................................................................ 48

4.5.6 "-Ѵ|��;-|_;ubm]�ou�1u�v|-ѴѴbv-ঞom�o=�v-Ѵ| ............ 48

4.6 �_;lb1-Ѵ��;-|_;ubm] ........................................................48

4.6.1 ��b7-ঞom�-m7�!;7�1ঞom ...................................... 48

4.6.2 "oѴ�ঞom ..................................................................... 48

4.6.3 �-u0om-ঞom .............................................................. 49

4.6.4 ��7u-ঞom .................................................................. 49

4.7 �boѴo]b1-Ѵ��;-|_;ubm] .......................................................49

4.8 );-|_;ubm]�-m7�b|v�vb]mbC1-m1; .....................................49

4.9 Mass Movements ..............................................................49

4.9.1 	b@;u;m|��o7;v�o=�l-vv�lo�;l;m| .................. 49

4.9.2 Slide ............................................................................ 49

4.9.3 Flow ............................................................................ 49

4.9.4 Heave ......................................................................... 49

4.9.5 Types of mass movements .................................... 49

4.9.6 "oѴbY�1ঞom ................................................................ 50

4.9.7 Soil creep ................................................................... 50

4.9.8 ��7Yo��-m7��-u|_Yo� ......................................... 50

4.9.9 Landslide ................................................................... 51

4.9.10 �bt�;=-1ঞom .............................................................. 51

4.9.11 Avalanche  ................................................................. 51

5. �-m7=oul�	;�;Ѵorl;m| ....................................................... 53

5.1 !b�;u�-m7�|_;�	u-bm-];�"�v|;l ......................................53

5.2 $�r;v�o=�	u-bm-];�"�v|;lvĹ ............................................54

5.2.1 Sequent Drainage Systems ................................... 54

5.2.2 �mv;t�;m|�	u-bm-];�v�v|;lvĹ� .............................. 54

5.2.3 	u-bm-];��-�;um ..................................................... 54

5.3 $_;�uoѴ;�o=�!b�;uv�bm��-m7v1-r;�	;�;Ѵorl;m|...........55

5.3.1 $_;�v|-];v�o=�-�ub�;uĹ� ............................................. 55

5.3.2 !;f��;m-ঞom�o=�-�ub�;uĹ� ......................................... 56

5.3.3 �-m7=oulv�=oul;7�0��!b�;u��uovbom ................... 56

5.3.4 !b�;u�$u-mvrou|-ঞomĹ  ............................................. 58

5.3.5 �-m7=oulv�=oul;7�7�;�|o�ub�;u�7;rovbঞom ....... 58

5.3.6 	b@;u;m|�$�r;v�o=�	;Ѵ|-vĹ ..................................... 59

5.4 �Ѵ-1b;uv�-m7��Ѵ-1b-Ѵ��-m7=oulv .....................................59

5.4.1 $�r;v�o=��Ѵ-1b;uvĹ .................................................... 59

5.4.2 �Ѵ-1b-Ѵ��-m7=oulvĹ ................................................... 59

5.4.3 �uovbom-Ѵ��-m7=oulvĹ .............................................. 59

5.4.4 	;rovbঞom-Ѵ�
;-|�u;vĹ ........................................... 60

5.5 �1ঞom�o=�|_;�)bm7 ...........................................................61

5.5.1 )bm7��uovbomĹ ........................................................... 61

5.5.2 )bm7�$u-mvrou|-ঞom�-m7�	;rovbঞom ................. 62

5.5.3 )bm7�	;rovbঞom-Ѵ��-m7=oulv ............................. 62

5.5.4 )ouhv�o=��-|;u�bm��ub7�-m7�";lbŊ-ub7�u;]bomv .. 63

5.6 �1ঞom�o=��uo�m7�-|;u ....................................................64

5.6.1 Sources of groundwater......................................... 64

5.6.2 �olrom;m|v�o=��uo�m7�-|;u .............................. 64

5.6.3 Wells and Artesian Well ......................................... 65

5.7 "rubm]v .................................................................................65

5.7.1 $�r;v�o=�vrubm]vĹ ...................................................... 65

5.8 �-uv|�$oro]u-r_� ..............................................................66

5.8.1 $_;�7bv|ub0�ঞom�o=��-uv|�$oro]u-r_� ................. 66

5.8.2 $_;��uo1;vv�o=��-uv|�
oul-ঞom .......................... 66

5.8.3 Landform Features .................................................. 66

5.8.4 Erosional Features ................................................... 66

5.8.5 	;rovbঞom-Ѵ�
;-|�u;v ............................................ 67

5.9 �1ঞom�o=�";-�)-�;v ........................................................67

5.9.1 ";-�)-�;v�-m7�$_;bu�
oul-ঞom .......................... 67

5.10 �o-v|Ѵbm;�-m7�"_ou; ..........................................................68

5.10.1 $�r;v�o=��o-v|Ѵbm;v ................................................. 68

5.10.2 Types of Waves ........................................................ 69

5.10.3 
-1|ouv��mY�;m1bm]�
oul-ঞom�o=��o-v|-Ѵ�
Landforms ................................................................. 69

5.10.4 Marine Erosional Landforms ................................. 69

5.10.5 �-ubm;�	;rovbঞom-Ѵ�
;-|�u;vĹ ............................. 70

5.10.6 �-ubm;���1Ѵ;�o=��uovbomĹ ........................................ 71



6. �|lovr_;ub1��olrovb  ................................................... 73

6.1 ��oѴ�ঞom�o=��-u|_Ľv��|lovr_;u; ...................................73

6.2 �olrovbঞom�o=��|lovr_;u; ..........................................73

6.2.1 Permanent Gases .................................................... 74

6.2.2 Variable Gases .......................................................... 74

6.2.3 �bt�b7vķ��-uঞ1�Ѵ-|;vķ�-m7��;uovoѴv� ..................... 75

6.3 "|u�1|�u;�o=��|lovr_;u; .................................................76

6.3.1 Troposphere  ............................................................. 76

6.3.2 Stratosphere ............................................................. 76

6.3.3 Mesosphere .............................................................. 76

6.3.4 Ionosphere ................................................................ 77

6.3.5 Exosphere ................................................................. 77

7. �|lovr_;ub1�$;lr;u-|�u; ................................................... 79

7.1 �;-ঞm]�o=�|_;��|lovr_;u; ............................................79

7.1.1 !-7b-ঞom ................................................................... 79

7.1.2 �om7�1ঞom ............................................................... 80

7.1.3 �om�;1ঞom ................................................................ 80

7.1.4 �7�;1ঞom .................................................................. 81

7.2 �mvoѴ-ঞom ............................................................................81

7.2.1 
-1|ouv�bmY�;m1bm]�bmvoѴ-ঞom .............................. 81

7.2.2 "oѴ-u��-ub-ঞomĹ ......................................................... 82

7.2.3 Heat Budget ............................................................. 82

7.2.4 �-ঞ|�7bm-Ѵ��;-|��-Ѵ-m1; ....................................... 83

7.3 $;lr;u-|�u; .......................................................................83

7.3.1 �-ঞ|�7;�o=�-�u;]bom ................................................. 83

7.3.2 �Ѵঞ|�7;�o=�-�u;]bom ................................................. 84

7.3.3 	b@;u;mঞ-Ѵ�_;-ঞm]�o=�Ѵ-m7�-m7��-|;u ............... 84

7.3.4 Distance of a region from the Sea ....................... 84

7.3.5 �@;1|�o=��1;-m���uu;m|v ....................................... 84

7.3.6 �@;1|�o=�|_;��bu��-vv ............................................. 84

7.3.7 �@;1|�o=�|_;�v|oulv ................................................ 85

7.3.8 �@;1|�o=�|_;�Ѵo1-Ѵ��bm7vĹ ....................................... 85

7.3.9 �o1-ঞom�o=�|_;�lo�m|-bmv .................................... 85

7.3.10 Nature of the region ............................................... 85

7.4 $;lr;u-|�u;�	bv|ub0�ঞom ...............................................85

7.4.1 Temperature Anomaly ............................................ 85

7.5 $;lr;u-|�u;��m�;uvbom .....................................................86

7.5.1 Types of Inversion ................................................... 87

7.6 $;lr;u-|�u;�!-m];v .........................................................88

7.6.1 The Temperate Zone ............................................... 88

7.6.2 The Torrid Zone ....................................................... 89

7.6.3 The Frigid Zone ........................................................ 89

8. �|lovr_;ub1�)  ............................................................... 91

8.1 �-|�u;�o=��|lovr_;ub1��u;vv�u; ...................................91

8.1.1 
-1|ouv��mY�;m1bm]��|lovr_;ub1��u;vv�u;� ....... 91

8.2 $_;�(;uঞ1-Ѵ�	bv|ub0�ঞom�o=��u;vv�u; ...........................92

8.3 $_;��oub�om|-Ѵ�	bv|ub0�ঞom�o=��u;vv�u; .....................93

8.3.1 The temperature of air ........................................... 93

8.3.2 $_;�uo|-ঞom�o=�|_;��-u|_ ....................................... 93

8.3.3 Presence of water vapor ........................................ 93

8.3.4 	bv|ub0�ঞom�o=��u;vv�u;��;Ѵ|v�-1uovv�|_;�
�-ঞ|�7;v .................................................................... 93

8.3.5 �-m�-u���om7bঞomv ................................................. 94

8.3.6 ��Ѵ���om7bঞomv ........................................................ 94

8.4 $_;��-|�u;�o=�)bm7 ..........................................................94

8.4.1 $_;�7bu;1ঞom�o=��o�;l;m|�-m7�"r;;7�o=�)bm7
 ..................................................................................... 94

8.4.2 
-1|ouv�-@;1ঞm]��bm7�vr;;7�-m7�lo�;l;m| ... 94

8.4.3 
ub1ঞom ....................................................................... 95

8.4.4 �;m|ubr;|-Ѵ�
ou1; ..................................................... 95

8.5 �;m;u-Ѵ��bu1�Ѵ-ঞom�o=�|_;��|lovr_;u; .......................96

8.6 $�r;v�o=�)bm7v ..................................................................96

8.7 �Ѵ-m;|-u��)bm7v ................................................................97

8.7.1 Trade winds ............................................................... 97

8.7.2 The Westerlies ......................................................... 97

8.7.3 The Polar Easterlies ................................................ 98

8.8 ";1om7-u���bm7v�ou��;ubo7b1��bm7v ..............................98

8.8.1 Monsoons ................................................................. 98

8.8.2 Land Breeze and Sea Breeze ................................ 98

8.8.3 Valley Breeze and Mountain Breeze ................... 99

8.9 �o1-Ѵ�)bm7v ........................................................................99

8.10 &rr;u��bu��bu1�Ѵ-ঞom .......................................................99

8.10.1 Jet Streams .............................................................100

8.11 $�r;v�o=�f;|�v|u;-lv ....................................................... 101

8.11.1 �oѴ-u�=uom|�f;|�v|u;-l ...........................................101

8.11.2 "�0|uorb1-Ѵ�f;|�v|u;-l� .........................................101

8.11.3 Eastern Tropical Jet Stream  ................................101

8.11.4 �m7;��1�1Ѵ;�o=�f;|�v|u;-lv ....................................101

8.12 �omv;t�;m1;�o=��;|�"|u;-l� ........................................ 102

8.13 �oѴ-u�(ou|;� ..................................................................... 102

8.13.1 �ѴŊ�bmo�-m7�"o�|_;um��v1bѴѴ-ঞom�Ő��"�ő .......103

8.13.2 El-Nino .....................................................................103



8.13.3 �omv;t�;m1;v�o=��ѴŊ�bmo ....................................103

8.13.4 La-Nina ....................................................................103

8.13.5 �omv;t�;m1;v�o=��-Ŋ�bm- ...................................104

8.14 �m7b-m��1;-m�	broѴ; ...................................................... 104

8.14.1 �ovbঞ�;���	 ...........................................................104

8.14.2 �;]-ঞ�;���	 .........................................................104

9. �|lovr_;ub1�)-|  .............................................................107

9.1 $_;�)-|;u���1Ѵ; ............................................................. 107

9.1.1 Humidity ..................................................................108

9.1.2 	b@;u;m1;�0;|�;;m��0voѴ�|;���lb7b|��-m7�
!;Ѵ-ঞ�;���lb7b|� ..................................................108

9.2 �_-v;��_-m];v�o=�)-|;u .............................................. 108

9.2.1 ��-rou-ঞom ............................................................108

9.2.2 �om7;mv-ঞom .........................................................108

9.3 
oulv�o=��om7;mv-ঞom ................................................ 109

9.3.1 Dew ..........................................................................109

9.3.2 Frost .........................................................................109

9.3.3 Fog ............................................................................109

9.3.4 Impact of Fog .........................................................109

9.3.5 Mist ...........................................................................109

9.3.6 Haze..........................................................................110

9.4 �Ѵo�7v ............................................................................... 110

9.4.1 �lrou|-m1;�o=�1Ѵo�7vĹ ...........................................110

9.4.2 $�r;v�o=��Ѵo�7v .....................................................110

9.5 �u;1brb|-ঞom .................................................................... 110

9.5.1 
oulv�o=�ru;1brb|-ঞom ..........................................111

9.5.2 �;1;vv-u��1om7bঞomv�=ou�u-bm=-ѴѴ� ......................111

9.6 $�r;v�o=�!-bm=-ѴѴ ............................................................. 111

9.6.1 �om�;1ঞom-Ѵ�!-bm=-ѴѴ�...........................................111

9.6.2 �uo]u-r_b1�!-bm=-ѴѴ ...............................................111

9.6.3 
uom|-Ѵ�!-bm=-ѴѴ .......................................................112

9.7 �Ѵo0-Ѵ�	bv|ub0�ঞom��=�!-bm=-ѴѴ ................................... 113

9.7.1 ";-vom-Ѵ�7bv|ub0�ঞom�o=�ru;1brb|-ঞom ..............113

10. �bu��-vv�-m7���1Ѵom;v ........................................................115

10.1 Air Masses........................................................................ 115

10.1.1 "o�u1;�u;]bom�o=��buŊ�-vv;vĹ ..............................115

10.2 �Ѵ-vvbC1-ঞom�o=�-buŊl-vv;v ......................................... 115

10.2.1 �o7bC1-ঞom�o=�-buŊl-vv;vĹ.................................116

10.2.2 $_;ulo7�m-lb1�lo7bC1-ঞomĹ ...........................116

10.2.3 �;1_-mb1-Ѵ�lo7bC1-ঞomĹ ....................................116

10.2.4 �-v;7�om�-0o�;�lo7bC1-ঞomv�|�o�|�r;v�o=�-bu�
l-vv;v�-ubv;Ĺ ...........................................................116

10.2.5 !oѴ;�o=�-buŊl-vv�bm�blr-1ঞm]�|_;��;-|_;uĹ .....116

10.3 
uom|v ................................................................................ 117

10.3.1 "|-ঞom-u��
uom| .....................................................117

10.3.2 Warm Front.............................................................117

10.3.3 �oѴ7�
uom| ...............................................................118

10.3.4 Occluded Front ......................................................118

10.4 ��1Ѵom;v ........................................................................... 118

10.5 $;lr;u-|;���1Ѵom;v ...................................................... 118

10.5.1 "-Ѵb;m|�=;-|�u;v�o=�$;lr;u-|;���1Ѵom;vĹ..........119

10.5.2 
oul-ঞom�o=�|_;�|;lr;u-|;�1�1Ѵom; ................119

10.5.3 $;lr;u-|;���1Ѵom;�-m7�b|v�	bv|ub0�ঞom ..........119

10.6 $uorb1-Ѵ���1Ѵom;v ........................................................... 120

10.6.1 "-Ѵb;m|�=;-|�u;v�o=�$uorb1-Ѵ���1Ѵom;v ................120

10.6.2 
-�ou-0Ѵ;�1om7bঞomv�=ou�|_;�=oul-ঞom�o=�
$uorb1-Ѵ���1Ѵom;v...................................................120

10.6.3 "|u�1|�u;�o=�$uorb1-Ѵ���1Ѵom;v ...........................121

10.6.4 
oul-ঞom�o=�-�$uorb1-Ѵ���1Ѵom;Ĺ .......................121

10.6.5 $uorb1-Ѵ�1�1Ѵom;v�-m7�|_;bu�m-lbm]Ĺ ..................122

10.6.6 !;1�u�bm]���1Ѵom;v...............................................122

10.6.7 $�r;v�o=�$uorb1-Ѵ���1Ѵom;v ..................................122

10.7 �b7Ѵ-ঞ|�7;��mঞ1�1Ѵom;v ............................................. 122

10.7.1 �_-u-1|;ubvঞ1v� ......................................................122

10.8 $_�m7;uv|oulv ............................................................... 123

10.8.1 Structure of Thunderstorm .................................123

10.8.2 $_�m7;uv|oul�-m7�);-|_;uĹ ..............................124

10.9 $oum-7o............................................................................. 124

10.10 Lightning .......................................................................... 125

10.11 )-|;uvro�|v .................................................................... 125

11. �Ѵbl-|;��Ѵ-vvbC1-ঞomv ........................................................127

11.1 �Ѵ-vvbC1-ঞom�o=�1Ѵbl-ঞ1�u;]bomv ................................ 128

11.2 �Ѵbl-|;�$�r;v .................................................................. 128

11.2.1 �o|ķ�);|��t�-|oub-Ѵ��Ѵbl-|; ...............................128

11.2.2 The Tropical Monsoon and Tropical Marine 
�Ѵbl-|;v ...................................................................129

11.2.3 $_;�"-�-mm-_�ou�"�7-m��Ѵbl-|; ........................130

11.2.4 $_;��o|�	;v;u|�-m7��b7Ŋ�-ঞ|�7;�	;v;u|�
�Ѵbl-|;v ...................................................................131

11.2.5 The Warm Temperate Western Margin 
Ő�;7b|;uu-m;-mő��Ѵbl-|; ......................................132

11.2.6 $_;�$;lr;u-|;��omঞm;m|-Ѵ�Ő"|;rr;ő��Ѵbl-|;Ĺ 132



11.2.7 $_;�)-ul�$;lr;u-|;��-v|;um��-u]bm��Ѵbl-|;Ĺ
 ...................................................................................134

11.2.8 $_;��ooѴ�$;lr;u-|;�);v|;um��-u]bm�Ő�ubঞv_�
$�r;ő��Ѵbl-|; ..........................................................135

11.2.9 $_;��ooѴ�$;lr;u-|;��omঞm;m|-Ѵ�Ő"b0;ub-mő�
�Ѵbl-|; .....................................................................136

11.2.10 $_;��ooѴ�$;lr;u-|;��-v|;um��-u]bm�Ő�-�u;mঞ-mő�
�Ѵbl-|; .....................................................................138

11.2.11 $_;��u1ঞ1�ou��oѴ-u��Ѵbl-|; .................................138

11.3 �o;rr;mĽv�"1_;l;�o=��Ѵ-vvbC1-ঞom�o=��Ѵbl-|;v .... 139

11.4 �uo�r��Ĺ�$uorb1-Ѵ���lb7��Ѵbl-|;v ............................. 139

11.4.1 $uorb1-Ѵ�);|��Ѵbl-|;�Ő�=ő ....................................139

11.4.2 $uorb1-Ѵ��omvoom��Ѵbl-|;�Ő�lő .........................139

11.4.3 $uorb1-Ѵ�);|�-m7�	u���Ѵbl-|;�Ő��ő ...................139

11.5 �uo�r���Ĺ�	u���Ѵbl-|; ................................................... 140

11.5.1 "�0|uorb1-Ѵ�"|;rr;�Ő�"_ő�-m7�"�0|uorb1-Ѵ�	;v;u|�
Ő�)_ő��Ѵbl-|;v ......................................................140

11.6 �uo�r��Ĺ�)-ul�$;lr;u-|;��Ѵbl-|;v ......................... 140

11.6.1 ��lb7�"�0|uorb1-Ѵ��Ѵbl-|;�Ő��-ő ......................140

11.6.2 �;7b|;uu-m;-m��Ѵbl-|;�Ő�vő ................................140

11.6.3 ��lb7�"�0|uorb1-Ѵ��Ѵbl-|;�Ő�=-ő� ......................140

11.6.4 �-ubm;�);v|��o-v|��Ѵbl-|;�Ő�>ő ......................140

11.7 �uo�r�	Ĺ��oѴ7��Ѵbl-|;��b|_�	u��)bm|;uv�Ő	�ő ....... 140

11.7.1 �uo�r��Ĺ��oѴ-u��Ѵbl-|;v .......................................140

11.7.2 $�m7u-��Ѵbl-|;�Ő�$ő ..............................................141

11.7.3 �1;��-r��Ѵbl-|;�Ő�
ő ..............................................141

11.7.4 �b]_Ѵ-m7��Ѵbl-|;v�Ő�ő ..........................................141

12. $_;��1;-m�-m7�b|v��uor;uঞ;v ............................................144

12.1 �1;-mb1�!;Ѵb;=�
;-|�u;v ................................................ 144

12.1.1 $_;��omঞm;m|-Ѵ�"_;Ѵ= ...........................................144

12.1.2 $_;��omঞm;m|-Ѵ�"Ѵor; ..........................................145

12.1.3 $_;��omঞm;m|-Ѵ�!bv; ............................................146

12.1.4 The Abyssal Plains or Deep Sea Plain ...............146

12.2 �bmou��1;-mo]u-r_b1�!;Ѵb;=�
;-|�u;v....................... 146

12.2.1 Trenches ..................................................................146

12.2.2 "�0l-ubm;�!b7];v�ou��b7��1;-mb1�!b7];v .......146

12.2.3 Abyssal Hills............................................................146

12.2.4 "�0l-ubm;��-m�omv� .............................................146

12.2.5 �-mhķ�"_o-Ѵķ�-m7�!;;=� ..........................................146

12.2.6 �ou-Ѵ�u;;=v ...............................................................147

12.2.7 �7;-Ѵ�1om7bঞomv�=ou�|_;�7;�;Ѵorl;m|�o=�1ou-Ѵ�
reefs ..........................................................................147

12.2.8 $_;oub;v�om�
oul-ঞom�o=��ou-Ѵ�!;;=v .............148

12.2.9 	-u�bmĽv�"�0vb7;m1;�$_;ou� ..............................148

12.2.10 �ou-Ѵ��Ѵ;-1_bm] ......................................................148

12.3 �1;-m�	;rovb|v� ............................................................. 149

12.4 �-fou�o1;-mv�-m7�";-v ................................................. 149

12.4.1 �-1bC1��1;-m ..........................................................149

12.4.2 �|Ѵ-mঞ1��1;-m .......................................................151

12.4.3 Indian Ocean ..........................................................151

12.5 "-Ѵbmb|��o=��1;-m��-|;u ................................................. 153

12.5.1 	bv|ub0�ঞom�o=�"-Ѵbmb|� .........................................153

12.5.2 �oub�om|-Ѵ�7bv|ub0�ঞom�o=��1;-m�"-Ѵbmb|� ........154

12.5.3 (;uঞ1-Ѵ�7bv|ub0�ঞom�o=��1;-m�"-Ѵbmb|� .............154

12.6 $_;�$;lr;u-|�u;�o=��1;-m�)-|;uĹ ............................ 154

12.6.1 �oub�om|-Ѵ�7bv|ub0�ঞom�o=�|;lr;u-|�u;Ĺ�..........155

12.6.2 (;uঞ1-Ѵ�7bv|ub0�ঞom�o=�|;lr;u-|�u;Ĺ� ...............155

12.6.3 �mY�;m1;�o=�o1;-m��-|;u�|;lr;u-|�u; .............155

13. �1;-m��o�;l;m|vĹ�)-�;vķ�$b7;v�-m7��  ...........157

13.1 )-�;v� .............................................................................. 157

13.1.1 &m7;uv|-m7bm]�|_;��-�;�;m;u]�Ĺ.......................157

13.1.2 )-�;��ub]bm�-m7��o�;l;m|Ĺ .............................157

13.1.3 $_;�)-�;��uor-]-ঞom ........................................158

13.1.4 $_;�)-�;��u;-h ....................................................158

13.2 �1;-m�$b7;v ..................................................................... 158

13.2.1 �-�v;v�o=�$b7;v� .....................................................158

13.2.2 �Ѵ-vvbC1-ঞom�0-v;7�om�=u;t�;m1�.....................159

13.2.3 �Ѵ-vvbC1-ঞom�0-v;7�om�|_;�_;b]_|�o=�|_;�ঞ7;v
 ...................................................................................159

13.2.4 Importance of Tides  .............................................159

13.3 ��uu;m|v� ........................................................................... 160

13.4 $�r;v�o=���uu;m|vĹ .......................................................... 160

13.4.1 Based on Depth .....................................................160

13.4.2 Based on temperature ..........................................161

13.4.3 
-1|ouv�bmY�;m1bm]�|_;���uu;m| .........................161

13.4.4 $_;��|Ѵ-mঞ1��1;-mĽv��bu1�Ѵ-ঞom .......................161

13.4.5 $_;��m7b-m��1;-m��bu1�Ѵ-ঞom .............................162

14. Soils and Biomes ..................................................................169

14.1 �uor;uঞ;v�o=�"obѴ ............................................................ 169

14.1.1 "obѴ��uoCѴ;�-m7��oub�omv .....................................170

14.1.2 Soil Development Processes ..............................171

14.1.3 "obѴ�=oulbm]�ruo1;vv�bm�7b@;u;m|�1Ѵbl-ঞ1�
1om7bঞomv ...............................................................172

14.1.4 
-1|ouv�bmY�;m1bm]�"obѴ�
oul-ঞomĹ...................172



14.2 �-fou�"obѴ�$�r;v� ............................................................ 173

14.3 Biomes .............................................................................. 174

14.3.1 
-1|ouv�-@;1ঞm]��bol;v .....................................174

14.4 $�r;v�o=��bol;v ............................................................. 174

14.5 $uorb1-Ѵ��bol;v .............................................................. 175

14.5.1 Tropical or Equatorial Evergreen forest ............175

14.5.2 Monsoon Deciduous  Forests .............................176

14.5.3 Savanna Biome ......................................................176

14.5.4 Desert Biome .........................................................176

14.6 $;lr;u-|;��bol; ........................................................... 176

14.6.1 Mediterranean Biome ..........................................176

14.6.2 Temperate Grassland Biome ...............................177

14.6.3 Taiga Biome ............................................................177

14.6.4 Tundra Biome .........................................................177

15. )ouѴ7Ľv��-fou�!;vo�u1;v ...................................................181

15.1 �Ѵ-vvbC1-ঞom�o=�!;vo�u1;v .......................................... 181

15.1.1 On the basis of Origin ..........................................181

15.1.2 �m�|_;�0-vbv�o=�;�_-�vঞ0bѴb|� .............................181

15.1.3 On the basis of the nature of ownership .........181

15.1.4 On the basis of the status of Development ....182

15.2 �bm;u-Ѵ�!;vo�u1;v ......................................................... 182

15.2.1 Types of minerals...................................................182

15.2.2 	b@;u;m|��bm;u-Ѵ���|u-1ঞom�$;1_mbt�;v .........182

15.2.3 Important Minerals  ..............................................183

15.3 
;uuo�v��;|-ѴѴb1��bm;u-Ѵv ............................................ 183

15.4 Iron Ore ............................................................................ 183

15.5 Manganese ...................................................................... 184

15.5.1 )ouѴ7�	bv|ub0�ঞom�o=��-m]-m;v; .....................185

15.6 �o0-Ѵ| ................................................................................ 185

15.6.1 )ouѴ7�	bv|ub0�ঞom�o=��o0-Ѵ| ..............................185

15.7 �_uolb�l ........................................................................ 186

15.7.1 )ouѴ7�	bv|ub0�ঞom�o=��_uolb�l.......................186

15.8 �b1h;Ѵ ................................................................................ 186

15.8.1 )ouѴ7�	bv|ub0�ঞom�o=��b1h;ѴĹ .............................186

15.9 �omŊ=;uuo�v��;|-ѴѴb1��bm;u-Ѵv� ................................... 187

15.10 �orr;u .............................................................................. 187

15.10.1 )ouѴ7�	bv|ub0�ঞom�o=��orr;u ............................187

15.11 Aluminum ......................................................................... 188

15.11.1 )ouѴ7�	bv|ub0�ঞom�o=��Ѵ�lbmb�l ......................188

15.12 �u;1bo�v��;|-Ѵv�-m7��;lv .......................................... 188

15.13 Gold ................................................................................... 188

15.13.1 )ouѴ7�	bv|ub0�ঞom�o=��oѴ7 .................................188

15.14 Diamond ........................................................................... 189

15.14.1 )ouѴ7�	bv|ub0�ঞom�o=�	b-lom7 .........................189

15.15 Silver .................................................................................. 190

15.15.1 )ouѴ7�7bv|ub0�ঞom�o=�"bѴ�;u .................................191

15.16 �Ѵ-ঞm�l ........................................................................... 191

15.16.1 )ouѴ7�	bv|ub0�ঞom�o=��Ѵ-ঞmb�l ........................191

15.17 �omŊl;|-ѴѴb1��bm;u-Ѵv .................................................. 191

15.18 Asbestos  .......................................................................... 191

15.18.1 )ouѴ7�	bv|ub0�ঞom�o=��v0;v|ov�� .......................192

15.19 �b1- ................................................................................... 192

15.19.1 )ouѴ7�	bv|ub0�ঞom�o=��b1- .................................192

15.20 !-u;��-u|_��Ѵ;l;m|v�Ő!��ő ........................................... 193

15.20.1 �bv|�o=�!-u;��-u|_��Ѵ;l;m|v�-m7�|_;bu�
�rrѴb1-ঞomv ............................................................194

15.20.2 $u-7;�-m7��uo7�1ঞom ...........................................194

15.20.3 Issues with Mineral resources ............................194

15.20.4 Management of mineral resources ....................194

15.21 �m;u]��!;vo�u1;v ........................................................... 195

15.21.1 	b@;u;m|��-|;]oub;v�o=��m;u]��!;vo�u1;v ......195

15.22 �o-Ѵ.................................................................................... 195

15.22.1 �Ѵ-vvbC1-ঞom�o=��o-Ѵ ............................................195

15.22.2 �Ѵo0-Ѵ�	bv|ub0�ঞom�o=��o-Ѵ .................................196

15.22.3 $_;�0;m;C|v�-m7��v;v�o=�1o-Ѵ .............................197

15.22.4 �blb|-ঞomv�o=��o-Ѵ�&v-];....................................197

15.23 �;|uoѴ;�l ........................................................................ 198

15.23.1 �Ѵo0-Ѵ�	bv|ub0�ঞom�o=��;|uoѴ;�l ......................198

15.23.2 $_;�0;m;C|v�-m7��v;v�o=��;|uoѴ;�l .................199

15.23.3 �blb|-ঞomv�o=��;|uoѴ;�l�&v-]; .........................199

15.24 Natural Gas ...................................................................... 199

15.24.1 �Ѵo0-Ѵ�	bv|ub0�ঞom�o=��-|�u-Ѵ��-v ....................200

15.24.2 �;m;C|v�-m7��v;v�o=�m-|�u-Ѵ�]-v ........................200

15.24.3 �blb|-ঞomv�o=�m-|�u-Ѵ�]-v��v-]; ........................200

15.25 ��7uo;Ѵ;1|ub1b|� .............................................................. 201

15.25.1 �Ѵo0-Ѵ�	bv|ub0�ঞom�o=���7uoro�;u�vb|;v.........201

15.25.2 �;m;C|v�o=�&vbm]���7uo;Ѵ;1|ub1b|� ....................202

15.25.3 �blb|-ঞomv�o=���7uo;Ѵ;1|ub1b|���v-]; ..............202

15.26 ��1Ѵ;-u��m;u]� ............................................................... 202

15.26.1 �Ѵo0-Ѵ�	bv|ub0�ঞom�o=���1Ѵ;-u��m;u]�Ĺ� ...........202

15.26.2 �;m;C|v�o=���1Ѵ;-u��m;u]� .................................202

15.26.3 �blb|-ঞomv�o=���1Ѵ;-u��m;u]��&v-]; ...............202



15.27 �omŊ�om�;mঞom-Ѵ�"o�u1;v�o=��m;u]� ....................... 203

15.28 "oѴ-u��m;u]� ..................................................................... 203

15.28.1 Present Status of Solar Energy ...........................203

15.29 )bm7��m;u]� .................................................................... 203

15.29.1 Present Status of Wind Energy ..........................203

15.30 �boŊ�m;u]�� ...................................................................... 204

15.30.1 Present Status of Biofuels ...................................204

15.31 �;o|_;ul-Ѵ��m;u]� ........................................................ 204

15.32 )-�;�;m;u]� ................................................................... 204

15.33 $b7-Ѵ�;m;u]� ..................................................................... 204

15.34 
ou;v|�!;vo�u1;v ............................................................ 205

15.34.1 �1omolb1�"b]mbC1-m1;�o=�
ou;v|v ......................205

15.34.2 �1oѴo]b1-Ѵ�vb]mbC1-m1;..........................................205

15.34.3 "o1boŊ1�Ѵ|�u-Ѵ�vb]mbC1-m1; ..................................205

15.35 �-fou�
ou;v|�$�r;v� ....................................................... 205

15.36 �t�-|oub-Ѵ���;u]u;;m�
ou;v| ........................................ 205

15.36.1 �_-u-1|;ubvঞ1v�o=�
ou;v| ......................................205

15.37 $uorb1-Ѵ�	;1b7�o�v�Ő�omvoomő�
ou;v| ...................... 206

15.37.1 �_-u-1|;ubvঞ1v�o=�
ou;v| ......................................206

15.38 �;7b|;uu-m;-m�
ou;v| ................................................... 207

15.38.1 �_-u-1|;ubvঞ1v�o=�
ou;v| ......................................207

15.39 $;lr;u-|;�	;1b7�o�v�
ou;v| ...................................... 207

15.39.1 �_-u-1|;ubvঞ1v�o=�
ou;v|v ....................................207

15.40 �omb=;uo�v�
ou;v| ........................................................... 208

15.40.1 �_-u-1|;ubvঞ1v�o=�|_;�
ou;v|v.............................209

15.41 	;=ou;v|-ঞom .................................................................. 209

15.41.1 ��|;m|�o=�7;=ou;v|-ঞom� .......................................209

15.41.2 Global examples ....................................................209

15.41.3 �-�v;v�o=�7;=ou;v|-ঞom .......................................209

15.41.4 �omv;u�-ঞom�o=�=ou;v| .........................................210

15.41.5 
ou;v|�1omv;u�-ঞom�voѴ�ঞomv�-m7�|_;bu�Ѵom]Ŋ
term management .................................................210

15.42 �-ubm;�!;vo�u1;v .......................................................... 211

15.43 $�r;v�o=��-ubm;�!;vo�u1;v .......................................... 211

15.44 �-ubm;�0boঞ1�u;vo�u1;v ................................................ 211

15.44.1 �Ѵ-mh|om�1oll�mb|� ............................................211

15.44.2 ,oorѴ-mh|om��oll�mb|�.....................................211

15.44.3 �;h|om�1oll�mb|�� ..............................................212

15.44.4 �;m|_ov��oll�mb|� .............................................212

15.44.5 Importance of benthos .........................................212

15.45 
bv_bm]............................................................................... 212

15.45.1 !;-vomv�=ou�|_;�7;�;Ѵorl;m|�o=�Cv_bm]�]uo�m7v�
in temperate region  .............................................212

15.45.2 !;-vomv�=ou�0-1h�-u7m;vv�bm�1oll;u1b-Ѵ�Cv_bm]�
in tropical regions ..................................................213

15.45.3 �-fou�
bv_bm]�!;]bomv�o=�|_;�)ouѴ7 .................213

15.46 �0boঞ1�!;vo�u1;v .......................................................... 214

15.46.1 �bm;u-Ѵ�!;vo�u1;v .................................................214

15.47 �-ubm;��m;u]��u;vo�u1;v� ............................................. 216

15.47.1 �1;-m�$_;ul-Ѵ��m;u]���om�;uvbom�Ő�$��ő ....216

16. �1omolb1��1ঞ  .............................................................218

16.1 �ubl-u��";1|ou ................................................................ 218

16.1.1 Agriculture  .............................................................218

16.1.2 Importance of Agriculture ...................................218

16.1.3 �mY�;m1;�o=��m�buoml;m|�om��]ub1�Ѵ|�u; ........218

16.2 �-fou�$�r;v�o=��]ub1�Ѵ|�u-Ѵ��u-1ঞ1;v ....................... 219

16.2.1 "_b[bm]�
-ulbm] .....................................................219

16.2.2 Sedentary Farming ................................................220

16.2.3 Intensive Farming ..................................................221

16.2.4 Extensive Farming .................................................222

16.2.5 Subsistence Farming .............................................223

16.2.6 �oll;u1b-Ѵ�
-ulbm] .............................................224

16.2.7 Mixed Farming .......................................................226

16.2.8 �-uh;|��-u7;mbm] .................................................227

16.3 �";1om7-u��";1|ou� ......................................................... 227

16.4 �-m�=-1|�ubm] ................................................................ 228

16.5 �Ѵ-vvbC1-ঞom�o=��-m�=-1|�ubm]��m7�v|ub;v� ............. 228

16.5.1 On the Basis of Strength of Labour ...................228

16.5.2 �m�|_;��-vbv�o=�"o�u1;�o=�!-���-|;ub-Ѵ ..........228

16.5.3 On the basis of Ownership .................................228

16.5.4 �m�|_;��-vbv�o=�!-�Ŋ�-|;ub-Ѵ�-m7�
bmbv_;7�
Goods .......................................................................229

16.5.5 Miscellaneous Industries .....................................229

16.5.6 �m�|_;��-vbv�o=��-rb|-Ѵ��m�;v|l;m| ..................229

16.5.7 �_-u-1|;ubvঞ1v�o=��o7;um��-m�=-1|�ubm] ......229

16.6 
ou;v|��-v;7��m7�v|ub;v ................................................ 230

16.7 �-r;u��m7�v|u� ................................................................. 231

16.7.1 
-1|ouv�|_-|�bmY�;m1;�|_;�r-r;u�bm7�v|u��
bm1Ѵ�7;Ĺ� ...................................................................231

16.8 Agro Based Industries ................................................... 231

16.9 $_;��o�om�$;�ঞѴ;��m7�v|u� ......................................... 231

16.10 �bm;u-ѴŊ0-v;7��m7�v|u� ................................................ 232

16.11 �uom�-m7�"|;;Ѵ��m7�v|u� .................................................. 232



16.11.1 
-1|ouv�7;|;ulbmbm]�|_;�Ѵo1-ঞom�o=�buom�-m7�
steel plant ................................................................234

16.12 �;|uo1_;lb1-Ѵ��m7�v|u� ................................................. 235

16.13 $;uঞ-u��v;1|ou ................................................................. 236

16.13.1 �_-u-1|;ubvঞ1v�o=�|_;�|;uঞ-u��v;1|ou ................237

16.14 $u-mvrou|-ঞom ................................................................ 237

16.15 !o-7�-�v ......................................................................... 237

16.15.1 �7�-m|-];v�o=�!o-7�$u-mvrou| ...........................237

16.15.2 	bv-7�-m|-];v�o=�!o-7�$u-mvrou| ......................238

16.16 !-bѴ�-�v ........................................................................... 238

16.16.1 �7�-m|-];v�o=�!-bѴ�-��$u-mvrou| ......................238

16.16.2 	bv-7�-m|-];v�o=�!-bѴ�-��$u-mvrou| .................238

16.17 )-|;u�-�v ....................................................................... 238

16.18 �mѴ-m7�)-|;u�-�v .......................................................... 239

16.19 �1;-m�!o�|;v�Ő�m|;um-ঞom-Ѵ��-|;u�-�vő ................. 239

16.19.1 Advantages of Waterways ..................................239

16.19.2 Disadvantages of Waterways .............................239

16.20 �bu�-�v ............................................................................. 240

16.20.1 Advantages of Airways ........................................240

16.21 �oll�mb1-ঞom�"�v|;l ................................................ 240

16.21.1 "-|;ѴѴb|;��oll�mb1-ঞom .....................................242


