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✲✶✚✑✶✦✖ ✔✎✩✴✣✯✙✵✚✑ ❧✕ ❇✴✘✕ ✩✪✚✑✕✎ ✒✕✬ ✷✧✹ ❧✑✥✹✚✯

✐✒✎ ✔✎✩❧▼✷✎✸✑ ✖✑ ✙✒✮✳✕✿✑❉✑ ✖✤✩✑ ✥✰✛

◆❖P◗❖❘❙ ❚❯ ❱❲❖❯❙❳ (Integrating) ❢❨❩❖❬ ❨❘❭

❪❫ ❲❘❴

✏✑✱✲✑✕✳ ✐✖ ❧✎✮✳✕✿✑❉✑✑✶✦✖ (Synthesis) ✙✒✿✑✚ ✥✰ ✘✑✕

♦✑✕✻✑✧✚ ❧✎✮✳✕✿✑❉✑ ✖✑ ✢✑✣✚✑❧ ✖✤✩✑ ✥✰ ✩✪✑✑ ✜✙✩✥✑❧❊

✖✑✙✳✖ ❧✎✮✳✕✿✑❉✑ ✖✑ ✢✑✣✚✑❧ ✖✤✩✑ ✥✰✛ ✜❧✒✕✬ ❇✴✑✲✦ ✖✧

ç★✙✩ ❧✦✲✣✑✶✦✖ (Holistic) ✥✑✕✩✧ ✥✰✛ ✚✥ ✜❧ ✩✪✚

✖✑✕ ✦✑✓✩✑ ✥✰ ✙✖ ✙✒✮✒ ✐✖ ✴✤❁✴✤ ✙✓✏✑✯✤ ✩✎✻✑ ✥✰✛ ✔✑✘

✒✩✯✦✑✓ ✙✒✮✒ ❧✕ ✐✖ ✒✰✙✮✒✖ ✲✣✑✦ ✖✑ ✢✑✣✙✩✷✑✕✸✑✓ ✥✑✕✩✑

✥✰✛ ✴✙✤✒✥✓ ✒✕✬ ✷✕✥✩✤ ❧✑✸✑✓✑✕✎ ✩✪✑✑ ✷❣❃✩✧ ✥✺✜✯ ✲❵✚✩✑ ✒✕✬

✖✑✤❉✑ ✭✱✙✤✚✑❋ ✖✦ ✥✑✕ ✲✚✧ ✥✎✰✛ ❞❑✚✫✭✗✮✚ ✦✑✸✚✦✑✕✎ (Audio-

visual media) ✐✒✎ ❧✱✹✓✑ ✩✖✓✧✖✧ ✓✕ ✔✑❋✖❂❃✑✕ ✎✎ ✖✑✕

✷✥✺✩ ❧✦✗● ✷✓✑ ✙✭✚✑ ✥✰✛ ✩✖✓✧✖✧ ✓✕ ✴✣✑✒✗✬✙✩✖ ✩✪✚✑✕✎

✩✪✑✑ ✔✑✙✪✑✯✖ ✐✒✎ ❧✑✦✑✙✘✖ ✴✣✑✹✳ r✴✰✤✑✦✧▲✤❛ ✒✕✬ ✙✓✤✧♦✑❉✑

✐✒✎ ✴✤✧♦✑❉✑ ✒✕✬ ✷✕✥✩✤ ✔✒❧✤ ✴✣✭✑✓ ✙✖✐ ✥✰✎✛ ✏✑✱✲✑✕✳ ✖✑

✐✖ ❧✎✮✳✕✿✑❉✑✑✶✦✖ ✙✒✿✑✚ ✒✕✬ ✾✢✑ ✦✕✎ ✔✓✕✖ ✢✑✣✑✒✗✬✙✩✖

✩✪✑✑ ❧✑✦✑✙✘✖ ✙✒✽✑✓✑✕✎ ❧✕ ✔✎✩✤✑✴✗✿✼ (Interface)

❧✎✷✎✸✑ ✥✰✛ ✢✑✣✑✒✗✬✙✩✖ ✚✑ ❧✑✦✑✙✘✖ ❧✏✑✧ ✙✒✽✑✓✑✕✎ ✖✑ ✐✖

✦✱✳ ❇✭✕✮✚ ✥✰■ ✚✪✑✑✪✑✯✩✑ ✖✑✕ ✽✑✩ ✖✤✓✑✛ ✏✑✱✲✑✕✳ ✚✪✑✑✪✑✯✩✑

❧✕ ✘✺❂❃✕ ✩✪✚✑✕✎ ✒✕✬ ❧✑✥✹✚✯ ✖✑✕ ✷✑✕✸✑✲❵✚ ✷✓✑✩✑ ✥✰✛

✤✕❏✑✑✙✹✻✑ ❥❜❥ ✏✑✱✲✑✕✳ ✖✑ ✔❝✚ ✙✒✽✑✓✑✕✎ ✒✕✬ ❧✑✪✑ ❧✎✷✎✸✑

✭✮✑✑✯✩✑ ✥✰✛ ✒❁✩✺✩■ ✙✒✽✑✓ ❧✕ ❧✎✷✎✙✸✑✩ ❧✏✑✧ ✙✒✿✑✚ ✏✑✱✲✑✕✳

❧✕ ✘✺❂❃✕ ✥✰✎❊ ❅✚✑✕✎✙✖ ❇✓✒✕✬ ✖✜✯ ✩❈✒ ♦✑✕✻✑✧✚ ❧✎✭✏✑✯ ✦✕✎

✙✏✑❝✓✫✙✏✑❝✓ ✥✑✕✩✕ ✥✰✎✛ ✏✑✱✲✑✕✳ ❁✪✑✑✙✓✖ ❧✎✭✏✑✯ ✦✕ ✎ ✚✪✑✑✪✑✯✩✑

✖✑✕ ❧✦✲✣✩✑ ❧✕ ❧✦❡✓✕ ✦✕✎ ❧✥✑✚✖ ✥✑✕✩✑ ✥✰✛ ✔✩■ ✏✑✱✲✑✕✳

✓ ✒✕✬✒✳ ✐✖ ❁✪✑✑✓ ❧✕ ✭✱❧✤✕ ❁✪✑✑✓ ✦✕✎ ✩✪✚✑✕✎ ✖✧ ✙✏✑❝✓✩✑

✢✑✤ ✸✚✑✓ ✭✕✩✑ ✥✰❊ ✔✙✴✩✺ ❇❝✥✕✎ ❧✦✲✣✩✑ ✦✕✎ ❧✦✑✖✙✳✩

✖✤✩✑ ✥✰✛ ✏✑✱✲✑✕✳✒✕❈✑✑ ✖✑✕ ❧✏✑✧ ❧✎✷✎✙✸✑✩ ♦✑✕✻✑✑✕✎ ✖✧ ❑✚✑✴✖

❧✦❡ ✤❏✑✓✕ ✖✧ ✔✑✒✮✖✩✑ ✥✑✕✩✧ ✥✰ ✙✘❧❧✕ ✙✖ ✒✥ ❇❝✥✕✎

✩✑✙✖✯✖ ✾✢✑ ❧✕ ❧✎✮✳✕✙✿✑✩ ✖✤ ❧✒✕✬✛ ✚✥ ❧✎✮✳✕✿✑❉✑ ✒✺✬❀

❇✭✑✥✤❉✑✑✕✎ ✖✧ ❧✥✑✚✩✑ ❧✕ ❧✤✳✩✑✴✱✒✯✖ ❧✦❡✑✚✑ ✘✑

❧✖✩✑ ✥✰✛ ✚✪✑✑❊ ✏✑✱✲✑✕✳ ✐✕✙✩✥✑✙❧✖ ❤✑▲✓✑✔✑✕✎ ✖✑✕ ✢✑✣✏✑✑✙✒✩

✖✤✩✑ ✥✰❦ ❁✪✑✑✙✓✖ ✭✱✤✧ ❁✒✚✎ ✙✒✮✒ ✒✕✬ ✜✙✩✥✑❧ ✖✧ ✙✭✮✑✑

✖✑✕ ✢✑✙✤✒✙✩✯✩ ✖✤✓✕ ✒✕✬ ✙✳✐ ✐✖ ç✏✑✑✒✮✑✑✳✧ ✖✑✤✖ ✥✰✛

♦✑✕✻✑✧✚ ✙✒❁✩✑✤ ✳❂❃✑✜✯ ✒✕✬ ✭✑✰✤✑✓ ✙✒✮✑✕✿✑✖✤ ✙✴❀✳✧ ✮✑✶✑✑④✭✧

✦✕✎❊ ✖✜✯ ✭✕✮✑✑✕✎ ✒✕✬ ✙✳✐ ❧✺✤♦✑✑ ✖✑ ❧✑✸✑✓ ✷✓✑✛ ❄✴✤✎✴✤✑✲✩

✚✺● ✦✕✎ ✷❂❃✕ ✔✑✖✑✤ ✒✑✳✕ ✭✕✮✑✑✕✎ ✓✕ ✔✙✸✑✖ ❁✪✑✑✓ ❀✑✕❂❃✖✤

❧✦✚ ✖✑ ✳✑✏✑ ✴✣✑✢✩ ✙✖✚✑✛❆ ✓✚✕ ✙✒✮✒ ✒✕✬ ✭✕✮✑✑✕✎ ✒✕✬ ✹✑✤✑✕

✩✤✴✬ ✙✒❁✩✗✩ ❧✦✺♠ ♥✑✤✑ ç✭❈✑ ✤♦✑✑ ✖✒✹ ❇❝✥✕✎ ❇✓✖✧

✙✦♣q✧ ✴✤ ✚✺● ✥✑✕✓✕ ❧✕ ✷✹✑✩✑ ✤✥✑ ✥✰✛ ✚✙✭ ✥✦ ✙✒✮✒ ✖✧

ç✦✺❏✑ ✐✕✙✩✥✑✙❧✖ ❤✑▲✓✑✔✑✕✎ ✖✑ ✙✒✒✕✹✓ ✖✤✕✎ ✩✑✕ ❇✓✦✕✎ ❧✕

✴✣✶✚✕✖ ✖✧ ✏✑✑✰✲✑✕✙✳✖ ❑✚✑❏✚✑ ✖✧ ✘✑ ❧✖✩✧ ✥✰✛

✏✑✑✤✩ ✦✕✎ ✙✥✦✑✳✚ ✐✖ ✦✥✑✓ ✔✒✤✑✕✸✑ ✒✕✬ ✾✴ ✦✕✎ ✭✕✮✑

✖✧ ✤♦✑✑ ✖✤✩✑ ✤✥✑ ✥✰❊ ✢✑✤✎✩✺ ❇❧✦✕✎ ✙✒s✦✑✓ ✭✤✕✯ ✦✸✚

downloaded from GKTricksIndia.com
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✱✏✑✒✓✒ ✔ ✕✖ ✗✒✘✙✚ ✒✛✜ ✒✢✗✒✕✣ ✱✔ ✣ ✤✔ ✥✦ ✛✒✕✣ ✛✒✕ ✙ ✒✧ ✢ ✛★

❧✩✏✔✪ ✒✒ ✫ ✕✜ ✕ ✬✭✕ ✭✮✣✯ ❧✒✙ ✩✏✫✥ ✛ ✏✛✰ ✒✬✕ ✫ ✏✲✒✚ ✒✳✴ ✒✵✔ ✢✶ ✫ ✏✲✒✚ ✒✳✷✵✔ ✢

✱✏✑✒✓✒✶ ✓✵✬ ✒✕✷ ✜✸ ✒✒ ✗✹★ ✛ ✒ ❧ ✕ ❧✣ ✷✔ ✢✖ ✛✒✕ ✴ ✒✥ ✒✕✺ ❧✒✏✭✜ ✛✬✜ ✕

✬ ✭✕ ✭✮ ✣✯ ✰ ✒✮✳❧✣❥ ✒✻✰ (Navigation) ✜ ✛✰★ ✛★ ✰ ✕ ✓✵✬ ✒✕✷★ ✓

✫ ✕ ✑✒✒✕✣ ✛ ✒✕ ♥ ✒✒✬✜ ❧✏✭✜ ✛✼ ✢ ✱✏✑✒✓✒✼ ✢ ✱✔ ✣ ✗✹ ★ ✛★ ✬ ✒✽✾ ✿✒✕ ✣ ✷✬

♠✷ ✏✰ ✔ ✕✑✒★✛✬✚ ✒ ✛✬✰ ✕ ✙ ✕✣ ❧✭✒✓✜ ✒ ✛★ ✶ ❀✓✒✕✣✏✛ ♠❁✭✕✣ ❧✙✩✫ ✥

✔ ✕✖ ✙✒✪ ✓✙ ❧ ✕ ✧ ♦ ✓✜ ✒ ✏✙✻★ ✯ ♥ ✒✒✮✧ ✒✕✏✻✛ ✜❂✔ ✒✕✣ ❃ ✒✬ ✒ ✏✔ ✑✔

✔ ✕✖ ✏✔ ✏♥ ✒❁ ❁✒ ♥ ✒✒✧ ✒✕✣ ✙ ✕✣ ✼ ✏✜ ✭✒❧ ✛★ ✪ ✒✒✬ ✒ ✔ ✕✖ ✗✒✷✏✬✔✜ ✢✰ ✔ ✕ ✖

✗✰ ✕ ✛ ♠✫ ✒✭✬✚ ✒ ✏✙✻✜ ✕ ✭✮ ✣✯

✤✺ ✓✕✛ ♥ ✒✒✮✧ ✒ ✕✏✻✛ ✜✸ ✓ ❧✙✓ ✔ ✕ ✖ ❧✒✸ ✒ ✷✏✬✔ ✏✜ ✢✜ ✭✒✕✜ ✒

✬ ✭✜ ✒ ✭✮ ✜✸ ✒✒ ❧✙ ✓ ✔ ✕✖ ✷ ✏✬✷✥ ✕✲✓ ✙ ✕✣ ♠❧✛★ ❄ ✓✒❅ ✓✒ ✛★ ✦ ✒

❧✛✜★ ✭✮ ✯ ♥ ✒✵✳✗✒✔ ❆✖✏✜ ✶ ✦✻✔ ✒✓✩✶ ✔✰❇✷✏✜ ✶ ✗✒✏✸✒✢✛ ✏✘✓✒✓✕✣✶

❄✓✔ ❧✒✓ ✱✔✣ ❧✒✣❇✔ ❆✖✏✜✛ ✏✔✛✒❧ ✰✕ ✱✛ ✏✰✏✑❥✜ ✱✕✏✜✭✒✏❧✛

✷✸ ✒ ✛ ✒ ✗✰ ✩❧✬✚ ✒ ✏✛ ✓✒ ✭✮ ✯ ✗✰ ✕✛ ♥ ✒✒✮ ✧ ✒ ✕✏✻ ✛ ✜❂✔

✏✔ ✏♥ ✒❁✰ ❧✣❇✸ ✒✒✰ ✒✕✣ ❃ ✒✬✒ ✱ ✛ ✏✔ ✑✒✕✽ ✒ ❧✙ ✓ ✴✒✬ ✏✰✚ ✒✢✓ ✻✕✰ ✕

✛★ ✴ ✒✥ ✏✛✓✒ ✔ ✕✖ ✤ ✏✜ ✷✖✻ ✭✒✕✜ ✕ ✭✮ ✣✯ ♠✫ ✒✭✬✚ ✒✒✸ ✒✢✶ ✗ ❇✸ ✒✒✰ ❞

❇✸ ✒✒✰ ❧✕ ▲ ✶❈ ❉ ❉ ✏✛❊ ✙★❊ ✫✵✬ ✭✮ ✏✦ ❧✕ ✏✔ ✛❋ ✷ ✔ ✕✖ ● ✴✒ ✙✕✣

✓✭ ♥ ✒★ ✛ ✭✒ ✦ ✒ ❧✛✜ ✒ ✭✮ ✏✛ ✗ ❇✸ ✒✒✰ ❞ ❧ ✕ ■ ❏✒✣✾ ✒ ✫ ✵✬

✭✮ ❣ ✓✏✫ ✭✔ ✒✼ ✢ ✦ ✭✒✦ ❧ ✕ ✓✒❑✒✒ ✛★ ✦ ✒✓▼ ✓✒ ▲◆ ❏✒✣✾ ✒ ✫ ✵✬

✭✮ ❣ ✓✏✫ ✜★✔✥✧ ✒✙★ ✬ ✕✻ ❧✕ ✓✒❑✒✒ ✛★ ✦ ✒✓▼✯ ✼❧★ ✛ ✒✬✚ ✒

❧✙ ✓ ♥ ✒✒✮✧ ✒✮ ✏✻ ✛ ✗✪ ✓✓✰ ✔ ✕✖ ❥✜ ✩✸ ✒✢ ✗✒✓✒✙ ✔ ✕✖ ● ✷ ✙✕✣

✱✛ ❧✙ ✒✛✻ ♥ ✒✒✧ ✙✒✰ ✒ ✦ ✒✜ ✒ ✭✮ ✯ ✔ ❆✖✴ ✒✓✒ ✜★✰ ✗❁ ✓

✗✒✓✒✙ ✒✕✣ ✛✒ ♠❋ ❋✒✕❅ ✒ ✛★ ✏✦ ✱ ✯ ✬ ✕❅ ✒✒✏❥❑✒ ❣ ❧✣❅ ✓✒ ▲✈▲ ▼

✏✔ ✏♥ ✒❁✰ ✴ ✒✥ ✒✔ ❆✖✏✜ ✛ ✱✔ ✣ ❧ ✒✙✒✏✦ ✛ ✏✔❢ ✒✰ ✒✕✣ ❧✕ ♥ ✒✵✧ ✒✕✻ ✛ ✒

❧✣❞ ✣✪ ✒ ✤ ❥✩✬ ● ✴✒ ❧✕ ✏❥✏❑✒✜ ✛✬✜ ✒ ✭✮ ✯ ✓✭ ❧✣❞✣✪ ✒ ✫ ✒✕ ❅ ✒✣❖ ✒✕✣

✙ ✕✣ ✬❅ ✒✒ ✦ ✒ ❧✛✜ ✒ ✭✮ ❡

P◗◗ ❘❙❚ ❯ P◗❱❲◗❳❨ ❩ ❬❭ ❪◗❫ ❙❚ ❯ ❙ ❬❴◗❵

♥ ✒✒✮ ✏✜ ✛ ♥ ✒✵✧ ✒✕✻ ✛★ ❧♥ ✒★ ✑✒✒❅ ✒✒✱❛ ✶ ✦✮ ❧✒ ✏✛ ✬ ✕❅ ✒✒✏❥❑✒ ✙ ✕✣

✫ ✑✒✒✢ ✓✒ ✧ ✓✒ ✭✮ ✶ ✴ ✒✥ ✒✔ ❆ ✖✏✜ ✛ ✏✔ ❢ ✒✰ ✛★ ✗✣✜✬ ✒✷ ❆✽ ❜ ✭ ✣✮ ✯

✷✬♦ ✷✬✒✧✜ ♥ ✒✒✮ ✏✜ ✛ ♥ ✒✵✧ ✒✕✻ ✶ ♥ ✒ ✒✮ ✏✙ ✛★ ✶ ✙✒✮ ❧✙ ✏✔❢✒✰ ✶ ✦✻

✏✔❢ ✒✰ ✶ ✙❆✫ ✒ ✏✔❢ ✒✰ ❧ ✕ ❧✣❞ ✣✏❝✜ ✭✮ ✯ ✼❧ ✤ ✛ ✒✬ ♥ ✒✵✳ ✗✒❤ ✏✜

✏✔❢ ✒✰ ✶ ✦✻✔ ✒✓✩ ✏✔❢✒✰ ✶ ❧✒✙✩✏✐ ✛ ✏✔❢ ✒✰ ✶ ✙❆✫ ✒ ♥ ✒✵✧ ✒✕✻

✛ ✒ ✤ ✒❤ ✏✜ ✛ ✏✔❢ ✒✰ ❧✕ ✏✰ ✛✾ ✛ ✒ ❧✣❞✣✪ ✒ ✭✮ ✶ ❀✓✒✕✣✏✛ ✓✕

✗✷✰★ ❧✵❥✰✒✱❛ ✼❁✭★✣ ❣✏✔❢✒✰✒✕✣▼ ❧✕ ✤ ✒✴✜ ✛✬✜✕ ✭✮✣✯ ✦✮✔✳♥✒✵✧ ✒✕✻✶

✔✰ ❇✷ ✏✜ ✑✒✒❇ ❑✒✶ ✦★✔ ✏✔❢ ✒✰ ✜✸ ✒✒ ✷✒✏✬ ✏❇✸ ✒✏✜ ✛★ ✏✔ ❢✒✰ ❧ ✕

✗✺ ✓✏✪ ✒✛ ✏✰ ✛✾ ✜ ✒ ❧ ✕ ✦ ✩❖ ❦✒ ✭✮ ✶ ❀✓✒✕✣✏✛ ✙ ✒✰✔ ✏✔ ✏♥ ✒❁✰

❇✸ ✒✮ ✏✜ ✛ ✏✰✔ ✕✖✜ (Niche) ✙✕ ✣ ✏✰✔ ✒❧ ✛✬✜ ✒ ✭✮ ✯

✱✛ ♥✒✵✧ ✒✕✻✔ ✕❂✒✒ ✛✒✕ ✧ ✏✚ ✒✜ ✱✔ ✣ ✛✻✒✶ ✏✔ ✑✒✕✽✒✜ ❡ ✙✒✰ ✏❥❑✒

✬ ✕❅ ✒✒✣✛✰ ✙ ✕✣✶ ✏✰ ✷ ✩✚ ✒ ✭✒✕✰ ✒ ❥ ✒✏✭✱ ✯ ♥ ✒✵✧ ✒✕✻ ❅ ✒✧ ✒✕✻★ ✓ ✏❇✸ ✒✏✜ ✓✒✕✣

✔ ✕✖ ✗✪ ✓✓✰ ❧✕ ♥ ✒★ ✦ ✩❖ ❦✒ ✭✩ ✗✒ ✭✮ ✶ ✦ ✒✕ ✗✲✒✒✣✑✒ ✱✔ ✣ ✫ ✕✑✒✒✣✜✬

✛ ✒ ✏✔✔✬✚ ✒✳✤ ❇✜ ✩✜ ✛✬✜ ✒ ✭✮ ✯ ✷ ❆✸✔★ ✛✒ ✗✒✛✒✬ ♥ ✒✵ ✳✗✒♥ ✒

(Geoid) ✭✮ ✷✬ ✣✜ ✩ ♥ ✒✵✧ ✒✕✻✔ ✕❂ ✒✒ ✛✒ ✙✵✻ ♠✷✛✬✚ ✒ ✙✒✰ ✏❥❑✒

✭✮✶ ✦ ✒✕ ✏❃✳✗✒✓✒✙★ ✤✫✑✒✢✰ ✭✒✕✜ ✒ ✭✮ ✯ ♥ ✒✵✳✗✒♥ ✒ ✛✒✕ ✏❃✳✗✒✓✒✙★

✙✕ ✣ ✷ ✏✬✔ ✏✜ ✢✜ ✛✬✰ ✕ ✛ ✒ ❧✙✒✪ ✒✒✰ ✻✕❅ ✒✒✏❥❑✒★ ✓ ✓✒ ✧ ✏✚ ✒✜★ ✓

✬★ ✏✜ ❧✕ ✏✰ ✏✙✢✜ ✤ ✲✒✕✷✚ ✒ ❃ ✒✬✒ ✤ ✒✴✜ ✭✒✕ ❧✛✜ ✒ ✭✮ ✯ ✬ ✕❅ ✒✒✺ ✙✛

✜✸ ✒✒ ✷ ✏✬✙ ✒✚ ✒✒✺ ✙✛ ✜ ✛✰★ ✛ ✙✕✣ ✧ ✏✚ ✒✜ ✶ ❧✒✣✏❅ ✓✛★ ✱✔ ✣

✗✸✒✢✏✙✏✜ (Econometrics) ✙✕✣ ✤✔★✚ ✒✜✒ ✛★ ✗✒✔✑✓✛✜ ✒

✭✒✕✜★ ✭✮ ✯ ✙✒✰ ✏❥❑✒ ✛✻ ✒✺ ✙ ✛ ✛❋ ✷✰ ✒ ❃ ✒✬ ✒ ✜✮ ✓✒✬ ✏✛ ✓✕

✦ ✒✜ ✕ ✭✮ ✣✯ ❅ ✒✒✛ ✒ (Sketch)✶ ✙ ✒✰ ❧ (Mental) ✙✒✰ ✏❥❑✒

✱✔ ✣ ✙✒✰ ✏❥❑✒ ✛✻ ✒ (Cartographic work) ✭✕✜ ✩

✛✻✒ ✙✕✣ ✏✰ ✷✩✚ ✒✜ ✒ ✗✒✔ ✑✓✛ ✭✮ ✯

P◗❱❲ ◗❳❨ ❩ ❬❭ ♣◗q◗ ❙r❯ ❙❬❴◗❵

✬ ✕❅ ✒✒✏❥❑✒ ✙✕✣ ✤ ✫ ✏✑✒✢✜ ✤ ✺ ✓✕✛ ❧ ✒✙✒✏✦ ✛ ✏✔❢ ✒✰ ✛ ✒ ♥ ✒✵ ✧ ✒✕✻

✛★ ✱✛ ✑✒✒❅ ✒✒ ❧✕ ✗✣✜✬ ✒✷ ❆✽❜ (Interface) ❧✣❞ ✣✪ ✒ ✭✮ ✯

♥ ✒✵✧ ✒✕✻ ✗✒✮✬ ✼ ✏✜ ✭✒❧ ✙ ✕✣ ✗✣✜ ❧s❞✣✪ ✒ ✛ ✒ ✏✔✔✬✚ ✒ ✷ ✭✻ ✕ ✭★

✏✫ ✓✒ ✦ ✒ ❥✩✛ ✒ ✭✮ ✯ ✤✺ ✓✕ ✛ ✏✔✽ ✒✓ ✛✒ ✱✛ ✫ ✑✒✢✰ ✭✒✕✜ ✒ ✭✮

✦ ✒✕ ♠❧ ✏✔✽ ✒✓ ✔ ✕✖ ✏✻ ✱ ✙✵✻✳✗ ✒✪ ✒✒✬ (Raison d'etre)

✭✒✕✜ ✒ ✭✮ ✯ ✫ ✑✒✢✰ ✏✛ ❧★ ✏✔✽ ✒✓ ✛✒✕ ✦❖ ❦ ✷✥✫ ✒✰ ✛✬ ♠❧✔ ✕✖

✘✙ ✑✒❡ ✏✔ ✛ ✒❧ ✤ ✏✘✓✒ ✙✕✣ ❇ ✷✽✾ ✱✕✏✜ ✭✒✏❧✛ ♥ ✒✵ ✏✙✛ ✒

✤ ❇✜ ✩✜ ✛✬✜ ✒ ✭✮ ✯ ✼❧ ✤ ✛✒✬ ç♥ ✒✒✮✧ ✒✕✏✻ ✛ ✏❥✣✜✰ ✛ ✒ ✼✏✜ ✭✒❧t

♥ ✒✵✧ ✒✕✻ ✛★ ✙ ✒✜ ❆✑✒✒❅ ✒✒ ✔ ✕✖ ● ✷ ✙✕✣ ❧✔ ✢❑✒ ✴ ✒✒❜ ✉✓✘✙ ✙ ✕✣

❧✏♦ ✙ ✏✻✜ ✏✛ ✓✒ ✧ ✓✒ ✭✮ ✯ ❧✒✙✒✏✦ ✛ ✏✔❢ ✒✰ ✔ ✕✖ ❧♥ ✒★

✏✔✽ ✒✓✶ ✓✸ ✒✒ ❧✙✒✦ ✑✒✒❇ ❑✒✶ ✬✒✦ ✰★ ✏✜ ✏✔❢ ✒✰ ✶ ✗✸ ✒✢✑✒✒❇❑✒✶

✦✰ ✒✣✏✛✛★ ✶ ❧✒✙✒✏✦ ✛ ✓✸ ✒✒✸✒✢✜ ✒ ✛ ✒ ✗✪ ✓✓✰ ✛✬✜ ✕ ✭✣✮ ✯

♥ ✒✵✧ ✒✕✻ ✛★ ❧♥ ✒★ ✑✒✒❅ ✒✒✱❛ ✇❧ ✒✙✒✏✦ ✛ ♥ ✒✵✧ ✒✕✻✶ ✬ ✒✦✰★ ✏✜ ✛

♥ ✒✵✧ ✒✕✻ ✶ ✗✒✏✸ ✒✢✛ ♥ ✒✵✧ ✒✕✻ ✶ ✦✰ ❧✣❅ ✓✒ ♥ ✒✵✧ ✒✕✻ ✶ ✗✏✪ ✒✔ ✒❧ ♥ ✒✵✧ ✒✕✻

✗✒✏✫ ✇ ✏✔✽ ✒✓✒ ✕✣ ❧ ✕ ❏✒✏✰✽❜ ✜ ✒ ❧✕ ✦ ✩❖ ❦✕ ✭✮ ✣✶ ❀✓✒✕✣✏✛ ✼✰ ✙✕✣ ❧✕

✤ ✺ ✓✕✛ ✙✕✣ ❇✸ ✒✒✏✰ ✛ (Spatial) ✏✔ ✑✒✕✽ ✒✜ ✒✱❛ ✏✙✻✜★ ✭✮ ✣✯

✬ ✒✦✰ ★ ✏✜ ✑✒ ✒❇ ❑ ✒ ✛ ✒ ✙✵ ✻ ♠① ✕ ✑✓ ✬ ✒② ✓ ✲✒✕ ❑✒✶ ✦✰ ❧✣❅ ✓✒✶

✤ ♥ ✒✩❧❂ ✒✒ ✛ ✒ ✏✔ ✑✻ ✕✽ ✒✚ ✒ ✭✮ ✶ ✦ ❞✏✛ ✬ ✒✦✰★ ✏✜ ✛ ♥ ✒✵✧ ✒✕✻ ✱✛

✲✒✕❑✒★ ✓ ✼ ✛✒✼ ✢ ✔ ✕✖ ● ✷ ✙✕ ✣ ✬ ✒②✓ ✜✸ ✒✒ ♠❧✛★ ✦ ✰ ❧✣❅ ✓✒ ✔ ✕✖

✬ ✒✦✰★ ✏✜ ✛ ❄ ✓✔ ✭✒✬ ✛ ✒ ✗✪ ✓✓✰ ✛✬✜ ✒ ✭✮ ✯ ✗✸ ✒✢✑✒✒❇ ❑✒

✗✸ ✒✢❄ ✓✔❇✸ ✒✒ ✛★ ✙✵✻ ✏✔ ✑✒✕✽ ✒✜ ✒✗✒✕✣✶ ✦✮ ❧✕ ♠✺ ✷ ✒✫✰ ✶ ✏✔✔✬✚ ✒✶

✏✔ ✏✰ ✙✓ ✱✔ ✣ ♠✷♥ ✒✒✕✧ ✛ ✒ ✏✔✔ ✕❥✰ ✛✬✜ ✒ ✭✮✯ ✼✰ ✏✔ ✑✒✕✽ ✒✜ ✒✗✒✕✣

downloaded from GKTricksIndia.com
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❢✎
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✔
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✑✘✙
✚
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✑
✜✢
✣
✑
✤
✥✦
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★✑
✦
✑✘✩
✢
✘✢
✩✪
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❡✏✑ ✒✏ ✓✔✕✏✖ ✖✗ ✘✙✗✗✚✛✖ (Spatial) ✥✜✗ ✢✗✏✣✗ ✢✤✦

✈✣✧★ ★✢✗✩ ✈✗✚✙✗✪✖ ✫✗✬✭✗✏✮ ✖✯ ✫✗✬✚❡✖✗ ✈✗✣✯ ✢✤✰ ✱✗✏

♠✔✥✗✲✛✰ ✚★✚✛❡✕✰ ✚★✣✳✴✗ ✣✙✗✗ ♠✥✫✗✗✏✭ ★✏✵ ✘✙✗✗✚✛✖ ✥✜✗

✖✗ ✈❞✕✕✛ ✖✳✣✗ ✢✤✦ ✶✒✯ ✓✖✗✳ ✱✛✒✑✷✕✗ ✫✗✬✭✗✏✮

✱✛✗✑✚✖✖✯ ✒✏ ✚✛✖t✣✗ ✒✏ ✱✸✹✺✗ ✢✸✈✗ ✢✤✦

♠✥✕✸✪✻✗✵ ✚★★✏✼✛ ✒✏ ✘✥✽t ✢✤ ✚✖ ✫✗✬✭✗✏✮ ✓✗✾✚✣✖

✧★✑ ✒✗❡✗✚✱✖ ✚★✿✗✛✗✏✑ ✒✏ ❀✗✚✛✽❁✣✗ ✒✏ ✱✸✹✺✗ ✢✸✈✗ ✢✤✦ ✕✢

✈❞✕✕✛ ★✏✵ ✚★✚❞✗✣✑❂✗ ✧★✑ ♠✥✗✲✗✛✗✏✑ ✖✗ ✈✛✸✒✳✴✗ ✖✳✣✗

✢✤✰ ✱✗✏ ✶✒✏ ✈❣✕ ✚★✽✗✕✗✏✑ ✒✏ ✥❃✙✗✖ ✖✳✣✗ ✢✤✦ ✶✒✖✗ ✈❣✕

✚★✽✗✕✗✏✑ ✒✏ ✥✳✗✒✳✴✗✯ (Osmotic) ✒✑❄✑❞✗ ✢✗✏✣✗ ✢✤✦ ✱❄✚✖

✈❣✕ ✒✫✗✯ ✚★✽✗✕✗✏✑ ✖✗ ✈✥✛✗ ✚✛✱✯ ✚★✽✗✕ ✜✗✏❂✗ ✢✗✏✣✗ ✢✤✦

✫✗✬✭✗✏✮ ❅✕✚✽t✥✳✖ ✒✬✼✛✗✈✗✏✑ ★✏✵ ❄✢✗★ ✖✗ ✈★✳✗✏❞✗ ✛✢✯✑
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✚❢❇✮✯ (Membrane) ⑥✗✳✗ ✥❃✙✗✖ ✥✢✼✗✛ ✢✗✏✣✯ ✢✤✰

✥✳✑✣✸ ✳✐✣ ✖✗ ❄✢✗★ ✈★❈❉ ✛✢✯✑ ✢✗✏✣✗✦ ✫✗✬✭✗✏✮★✏✻✗✗

✒✢✕✗✏✭✯ ✚★✽✗✕✗✏✑ ✒✏ ✓✗❧✣ ✒✬✼✛✗✈✗✏✑ ✧★✑ ✈✗✩✖✹✺✗✏✑ ✖✗ ✓✕✗✏✭
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❡✗✛✚✼❂✗ ✫✗✬✭✗✏✮★✏✻✗✗✈✗✏✑ ✖✗ ❄✢✸✣ ✓✫✗✗★❆✗✗✮✯ ♠✥✖✳✴✗
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❩❬❭❪❫❴❭❵❛❜ ❝❴❤❥ ❦♥♦❴❭♣q ❱❙rs✉✇❙①②✉❲ ⑥✗✳✗ ✓★✚✣✪✣
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★✏✵ ✒❡✖✗✮✯✛ ✧✖ ✲✬✒✳✏ ✱❡✪✛ ✫✗✬✭✗✏✮★✏✻✗✗ ③❴❬④ ⑤❜q❜

❱❙rr✉✇❙①②✉❲ ⑥✗✳✗ ✚✖✕✗ ✭✕✗✦
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✭✕✗ ✚✖ ❡✗✛★ ❞✗✳✗✣✮ ✖✗ ✒❡✗✖✚✮✣ ✫✗✗✭ ✢✤✰ ★✢ ✓✾✚✣
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✒✚➟❡✚✮✣ ✢✤✑ ✣✙✗✗ ♠✒✖✗ ❡✗✛★ ✒✚✢✣

✚★✚✫✗❣✛ ✓✖✗✳ ★✏✵ ✱✯★✗✏✑ ✧★✑ ♠✛★✏✵ ✖✗✕✗✏✪✑

✥✳ ✓✫✗✗★ ✖✗ ✈❞✕✕✛ ✢✤✦

downloaded from GKTricksIndia.com



❍ � �✁✂ ✄☎ ❍ � ✆✝� ✞✟ ✠ ✞✡ ☛ ✆✟ ✂ ☞✌ �✍ ✄8

❢ ✎✏ ✑ ✒✓✔ ✕ ✖ ✑✗✘ ✑✙✚ ✛ ✜ ✢ ✑✑✣ ✑✑✤✥ ✦✧★✩✪ ✫✬ ✭ ✮✘✪ ✯ ✧✙✩ ✰ ✑✱ ✑✲ ✮✲ ✳

(iv) ❡✴✵✶ ✷✶✸✹✶✺✻✼ ❀✽ ✾✿❁❂❃ ✾❄✿❅❆❇ ❅ ❈❃ ❉✾❊❀❅❋❅●■❏

✾✿ ❁❂❃ ❑● ▲ ❉❈ ❅▼❏ ◆ ❄❈ ❅ ◆ ❖P ❅◗❈ ❘ ❅ ❙❘ ▼❏

✾❑❘ ▼❇ ❅ ❚ ❑■ ◆P ❀❅●❯ ❋ ❅✾◗ ❑● ▲ ❋❱❀❀ ❄ ❲●

❲ ■❧■✾❱ ❅❘ ✽❳❨

❩ ❝ ❬ ❭ ❪❫ ❴ ❵ ❪❛❜ ❪❞❣

(i) ❤✶❡✶✐❥❦ ♠❤✶♥♦♣✐q❦ ✷✶✸ ✹✶✺ ✻✼ r ❲❑● ▲ ❋■❘❯❆❘

❲ ✿ ❅ s ❘ t ❅ ❅ r ❲❈ ❃ ❙ t ❅ ❅ ✾ ❄❈ ✉ ❉ ❅ ◗ ● ✾ ✈ ❅ ❈

❯ ❖❀ ❅❖✿ ❈❘ ❅ (Dynamism) ❚ ❑■ ❲✿ ❅s

❑● ▲ ❀❅●❯ ◗ ❅❄ ❲● ✾❄ ✾✿ ❆❘ ❲❅■❙✇ ✾❘❈ ❘ ❖ ❑❅● ■ ❈ ❅

❋❱ ❀❀❄ ❋❅❘ ❅ ✽❳❨

(ii) ❥ ① ❤♥②③✶ ④⑤ ♥ ⑥✐⑦ ✶⑤ ✶❤ ✷✶✸ ✹✶✺ ✻✼ ❀✽ ❯ ⑧❅✿ ❃❇ ❅

❘ t❅❅ ❄❯ ▼❃❀ ⑨ ❅● ⑩❅❅● ■ ✿● ■ s❄❲■❶❀ ❅ ❑❷ ✾❸ ❏ ◆❲❈ ❅

✾❑❘ ▼❇ ❅❏ ❹ ❅❄❖❑❏ ✾❺■❯ ❻❋❄❼P ❅❘ ❏ ❉❑❅❲ ❚❑ ■

downloaded from GKTricksIndia.com



❍�✁✂�✄☎ ✆✝ ✞✟✠�✡ ✟✄☛ ☞✌ ✍✄✎ 9

❢✏✑✒ ✓ ✔✕✖ ✓ ✗✒✘✙✒✚✛ ✜✢ ✣✒✒✤✒✒✥✦ ✧★✩✒✪✚❢✣✒✜ ✫★✙✬✭ ✮✚✯ ✰✒✱✒✲ ★✲✳

❖✴✵✶✷✵✸✴✹ ✷✺✻✼✽✵ ✾✵✸✿ ✹✵ ✾❀✴✴✽

✹✻❞✵ ❁❂ ❃❄✸✹ ✾✸❀✵✶✵✷ ❅✵❆❇✵❈❉ ❊❈✺ ❇❋✵❊●■✵

❞r✵✵ ✽❇✻●✴ ✾✸❀✵✶✵✷✵❈✺ ✶❈❏ ✸✶❞✻■✵ ❑✵▲▼

❞r✵✵ ✾◆✴ ✸✶P✵❈◗✵❞✵✾✵❈✺ ✹✵ ✾❀✴✴✽ ✸✹✴✵

❃✵❞✵ ❁❂t

(iii) ✈❘❙❚❘❯❱ ❲❘❳❨❘❩❬❭ ✴❁ ❊✵✽✶ ✹● ✾✵✸r✵❪✹

✸❫✴✵✾✵❈✺❴ ❃❂✷❈❵ ❛✸◗✵❴ ❜❝✵❈❇❴ ▼✴❪❡✽❴ ❖✴✵▼✵✻

❣✶✺ ▼✸✻✶❁✽❴ ✾✶❤r✵✵▼✽✵ ❞✐✶ ❣✶✺ ✷❈✶✵✾✵❈✺

✹✵ ✾❀✴✴✽ ❁❂t

(iv) ❥❩❙❦❧❘❙♠❱ ❲❘❳❨❘❩❬❭ ✴❁ ❜✽ ❣❈✸❞❁✵✸✷✹

❑✸❫✴✵✾✵❈✺ ✹✵ ✾❀✴✴✽ ✹✻❞✵ ❁❂ ❃✵❈ ç✵❈♥✵

✹✵❈ ✷✺❇✸♦❞ ✹✻❞● ❁✺❂t ❑♣✴❈✹ ❑✿❈P✵ ✶❞❪❊✵✽

✸❤r✵✸❞ ❊❈✺ ✾✵✽❈ ✶❈❏ ▼❆✶❪ ❣❈✸❞❁✵✸✷✹ ✾✽q❅✵✶✵❈✺

✷❈ ❇q❃✻❞✵ ❁❂t ❅✵✵❂❇✵❈✸❉✹ ❞✐✶✵❈✺ ❊❈✺ ❅✵● ✷✵❊✸✴✹

▼✸✻✶❞❪✽ ❁✵❈❞❈ ✻❁❞❈ ❁❂✺ ✾✵❂✻ s✷● ✹● ❖✴✵✉✴✵

❣❈✸❞❁✵✸✷✹ ❅✵❆❇✵❈❉ ✹✵ ❀✴❈✴ ❁❂t

(v) ✇❘①②③❙❦❱ ❲❘❳❨❘❩❬❭ ✴❁ ç✵❈♥✵ ✹✵❈ ✻✵❃✽●✸❞✹

④✵❡✽✵✾✵❈✺ ✹● ✿⑤✸◗❡ ✷❈ ✿❈✉✵❞✵ ❁❂ ❣✶✺ ✷●❊✵✾✵❈✺❴

✸✽✹❡❤r✵ ▼⑥⑦✵❈✷● s✹✵s✴✵❈ ✺ ✶❈❏ ❊❀✴

❅✵❆❵✶❂◆✴✵✸✷✹ ✷✺❄✺❀✵❴ ✸✽✶✵❪✼✽ ç✵❈♥✵ ✹✵

▼✸✻✷●❊✽ ❣✶✺ ✼q✽✵✶ ▼✸✻✿⑤P✴ ✹✵ ✸✶P❉❈◗✵■✵

✹✻❞✵ ❁❂t ✷✵r✵ ❁● ❃✽✷✺✉✴✵ ✶❈❏ ✻✵❃✽●✸❞✹

❖✴✶❁✵✻ ✹✵❈ ✷❊⑧✽❈ ✶❈❏ ✸❉❣ ✷❂⑨✵✺✸❞✹

▲▼✻❈✉✵✵ ✸✶✹✸✷❞ ✹✻❞✵ ❁❂t

⑩❶❷ ❸❹❺❻❼❽❾❿❽➀➁

❅✵✵❂✸❞✹ ❅✵❆❇✵❈❉ ❣✶✺ ❊✵✽✶ ❅✵❆❇✵❈❉ ✶❈❏ ✾✺❞✻✵▼⑤◗♦

(Interface)✶❈❏ ▼❏❉❤✶▲▼ ❃●✶❵❅✵❆❇✵❈❉ ✹✵

✾❅✴q✿✴ ❁q✾✵t s✷✶❈❏ ✾✺❞❇❪❞ ✸✽➂✽✸❉✸✉✵❞ P✵✵✉✵✵❣➃

✾✵❞● ❁❂✺t

(i) ①③➄➅❲❘❳❨❘❩❬❭ s✷❊❈✺ ▼P✵q✾✵❈✺ ❣✶✺ ❜✽✶❈❏ ✸✽✶✵✷

ç✵❈♥✵ ✶❈❏ ❤r✵✵✸✽✹ ❤✶▲▼ ❣✶✺ ❅✵✵❂❇✵❈✸❉✹

✸✶P✵❈◗✵❞✵✾✵❈✺ ✹✵ ✾❀✴✴✽ ❁✵❈❞✵ ❁❂t

(ii) ➄②➆➇❙❦ ❲❘❳❨❘❩❬❭ ✴❁ ❑✵❛✸❞✹ ✶✽❤▼✸❞

✹✵ ❜✷✶❈❏ ✸✽✶✵✷ ç✵❈♥✵ (Habitat) ❊❈✺

❤r✵✵✸✽✹ ❑✵▲▼ ✹✵ ✾❀✴✴✽ ✹✻❞✵ ❁❂t

(iii) ➇❘❙✇➆❚❘➈❙❦❱ ❙➄➉❘②❭ s✷❊❈✺ ❑❃✵✸❞✴✵❈ ✺

(Species) ✶❈❏ ✸✽✶✵✷➊✸❤r✵✸❞ ç✵❈♥✵ ✹✵

✶❂➋✵✸✽✹ ✾❀✴✴✽ ✸✹✴✵ ❃✵❞✵ ❁❂t

(iv) ➇➌❘❯➄✇➍❘ ❲❘❳❨❘❩❬❭ ✷✺▼❆■✵❪ ✸✶P✶ ❊❈✺ ▼✴✵❪✶✻■✵●✴

❑✸❞❄✵❈❀✵✽ ✶❈❏ ▼❏❉❤✶▲▼ ▼✴✵❪✶✻■✵●✴

✷❊❤✴✵✾✵❈✺❴ ❃❂✷❈❵❅✵❆✸❊❵➎✵✷❴ ❑✿❆◗✵■✵❴ ✷✺✻ç✵■✵

✹● ✸✼✺❞✵ ✾✵✸✿ ✹✵ ✾✽q❅✵✶ ✸✹✴✵ ❇✴✵❴

✸❃✷✶❈❏ ✾❀✴✴✽ ❁❈❞q s✷ P✵✵✉✵✵ ✹✵ ✸✶✹✵✷

❁q✾✵t

⑩➏❷ ➐❽➏➀➑➒❽➓ ➔→❽❿➣ →↔ ↕❽➙❽❽➑↔➛ ❼❽❾❿❽➀➁ ➓❹

➒❽❽➜❽❽➝➞

(i) ✶⑤❁✿➟❴ ❊❀✴❊❴ ❉④✵q❤❞✻●✴ ❑✵✿❈✸P✵✹➊ç✵❈♥✵●✴

✾❀✴✴✽

(ii) ❇❋✵❊●■✵➊s❉✵✹✵ ✸✽✴✵❈❃✽ ❞r✵✵ P✵❁✻ ❣✶✺

✽❇✻ ✸✽✴✵❈❃✽ ✷✸❁❞ ❑✵✿❈✸P✵✹ ✸✽✴✵❈❃✽

(iii) ❑✵✿❈✸P✵✹ ✸✶✹✵✷

(iv) ❑✵✿❈✸P✵✹ ✸✶✶❈✼✽✵➊✸✶P❉❈◗✵■✵

✿✵❈ ❣❈✷❈ ▼ç✵ ❁❂✺ ❃✵❈ ✷❅✵● ✸✶◗✵✴✵❈✺ ✶❈❏ ✸❉❣

❜❅✵✴✸✽◗♦➊✷✶❪✸✽◗♦ ❁❂✺t ✴❈ ❁❂✺➠
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✭✎✏ ✑✒✓✔✕

(i) ✥✓✓✖✗✓✘✙✚✎ ✙✛✜✢✕

 (ii) ✥✓✣✙✤ ✦✧✜ ✤✓✕✧ ★✜✢✩✔✙✪✫✓✬✤✓✕✧

✮✓✙✯✙✰✱✓✙✢✎✲

✭✳✓✏ ✙✧✙✴✓✢✜✵✓ ✦✧✜ ✢✎✕✲✎

(i) ❧✓✤✓✶✫ ✦✧✜ ❧✜✗✷✓✎ ★✓✴✓✓✙✯✢

✤✓✕✙✛✵✓✷✓

(ii) ✮✙✯✤✓✷✓✓✐✤✎ ✢✎✕✲✎✬ ❧✓✜✙✳✫✎✲

✢✎✕✲✎

(iii) ④✓✘✵✓ ❧✧✘✔④✓✷✓ ✙✧✙✴✓✫✓✸

(iv) ✥✓ ✣✹❧✣✛✕✓ ✙✧✺✓✕ ✢✎✕✲✎

(Geoinformatics)❪ ✻✖❧✘✹

✑✣✯ ❧✜✧✘✑✕ ✢✎✕✲✎❪ ✥✓✓✖✗✓✘✙✚✎

❧✣✛✕✓ ✢✜✵✓ ✭G.I.S.)❪ ✧✖✙✒✧✎

✙✰✱✓✢✲✫ ✢✜✵✓ (G.P.S.)

♠✮✫✼✔✽✓✾ ✧✗✲✔✎✯✷✓ ✥✓✣✗✓✘✚ ✎✲ ✒✓✓✳✓✓★✓✘✜ ✎✲ ✦✎

✙✧✰✢❢✢ ✿✮✯✘✳✓✓ ✩✰✢✼✢ ✎✯✢✓ ❀✖❁ ✥✓✣✗✓✘✚ ✮✓❂❃✫✪✤ ❧✓✤✓✶✫✢❄

❜❧✲ ✧✘✾ ❅✓✸✛✘ ✤✘✜ ❆✕✓✫✓ ✦✧✜ ✮❅❇✓✫✓ ✻✓✢✓ ❀✖❁ ✮✯✜✢✼ ✫❀

✿✮✯✘✳✓✓ ✦✎ ✑❢✙❈❉ ❧✘ ✰✱✓✖✙✢✎ ❀✖❊ ❋✫✓✘✜✙✎ ✙✎❧✲ ✥✓✲

✙✧❈✓✫ ✎✲ ✫❀ ❆✓✴✫✢✓ ❀✖ ✙✎ ✧❀ ✕❜✔ ❧✓✘✛❪ ✕✫✲ ❧✤✰✫✓❪

✕✫✘ ✙✧✙✴✓✢✜✵✓ ✦✧✜ ✕❜✔ ✢✎✕✲✎ ✧✘✾ ❧✓✱✓ ★✗✉❧✯ ❀✓✘✢✓ ✯❀✘❁

♠✑✓❀✯✷✓✓✱✓✔❪ ✻✓✘ ✮❀✚✘ ❀✰✢✙✕✙✤✔✢ ✤✓✕✙✛✵✓✷✓ ✢✎✕✲✎

✱✓✲❪ ★❆ ❧✜✗✷✓✎ ✙✕✙✤✔✢ ✤✓✕✙✛✵✓✷✓ ✤✘✜ ✮✙✯✧✙✢✔✢ ❀✓✘ ✗✫✲

❀✖❁ ✢✎✕✲✎✲ ✕✘ ✙✧❣✓✕✓✘✜ ✎✓✘ ✧❢❀✑❃ ✤✓✵✓✓ ✤✘✜ ★✓✸✎●❇✓✘✜ ✧✘✾

✩❆✜✴✓✕ ✎✲ ④✓✤✢✓ ✩✑✓✕ ✎✯ ✑✲ ❀✖❁ ❜✜❉✯✕✘❉ ç✫✓✮✎

❧✣✛✕✓✦✸ ✑✘✢✓ ❀✖❁ ❜❧ ✩✎✓✯ ✙✧✒✚✘❈✓✷✓ ④✓✤✢✓ ✤✘✜ ★✮✓✯

✧❢✙❵ ❀✼❜✔ ❀✖❁ ✥✓✓✖✗✓✘✙✚✎ ❧✣✛✕✓ ✢✜✵✓ (G.I.S.) ✕✘ ✺✓✕

✧✘✾ ✕✫✘ ✮✙✯✑❢✒✫ ✎✓✘ ✳✓✓✘✚✓ ❀✖❁ ✧✖✙✒✧✎ ✙✰✱✓✢✲✫ ✢✜✵✓

(G.P.S.) ✙❆■✧✼✾✚ ❧❀✲ ✙✰✱✓✙✢ ✺✓✢ ✎✯✕✘ ✧✘✾ ✙✚✦

❧✼✙✧✴✓✓✻✕✎ ♠✮✎✯✷✓ ❀✓✘ ✗✫✓ ❀✖❁ ✢✎✕✲✎✲ ✕✘ ✗✜✥✓✲✯

❧✖❵✓✜✙✢✎ ✺✓✕ ✧✘✾ ❧✓✱✓ ❧✜✒✚✘❈✓✷✓ ✎✯✕✘ ✎✲ ④✓✤✢✓ ✎✓✘

❆❅❇✓ ✙✑✫✓ ❀✖❁ ★✓✮ ❜✕ ✢✎✕✲✎✓✘✜ ✧✘✾ ✧✼✾♥ ✩✓✱✓✙✤✎

✮④✓✓✘✜ ✧✘✾ ✙✧❈✓✫ ✤✘✜ ★✮✕✲ ✮✼✰✢✎ ❛✥✓✣✗✓✘✚ ✤✘✜ ✮✉✫✓✘✗✓✐✤✎

✎✓✫✔ ✥✓✓✗✹❞❏ ✤✘✜ ✻✓✕ ❧✧✘✾✜✗✘❁ ★✓✮ ★✮✕✲ ✧✼✾✒✓✚✢✓ ✤✘✜

❧✼✴✓✓✯ ✎✯✢✘ ✯❀✜✘✗✘ ★✓✖✯ ♠✕✧✘✾ ♠✮✫✓✘✗ ✧✘✾ ✙✧❈✓✫ ✎✓ ✺✓✕

✩✓❑✢ ✎✯✘✜✗✘❁

▲▼▼◆❖P◗ ▲▼❘❙▼❚❯ ❱❲❳ ❨❩◗▼ ❬❭❫❲

✮✼✰✢✎ ✎✓ ✒✓✲❈✓✔✎ ★✓✖✯ ✙✧❈✓✫✹❧✣✛✲ ❜❧✧✘✾ ✙✧❈✓✫ ④✓✘✵✓ ✎✓✘

✮✉✙✢✙❆✜✙❆✢ ✎✯✢✲ ❀✖❁ ✫❀✓✸ ✥✓✣✗✓✘✚ ✎✲ ❜❧ ✒✓✓✳✓✓ ✧✘✾

✤❀✐✧ ✎✓✘ ❆✢✓✕✓ ✫✼✙❋✢ ❧✜✗✢ ❀✓✘✗✓❁ ✥✓✓✖✙✢✎ ✥✓✣✗✓✘✚ ✤✘✜

✥✓✣✤✜●✚ ✭✥✓✣✹★✓❴✙✢✫✓✸❪ ✩✧✓❀❪ ♠❝✛✓✧✛✏❪ ✧✓✫✼✤✜●✚

✭❜❧✎✲ ❆✕✓✧❉❪ ❧✜✯✛✕✓❪ ✢✽✧ ✦✧✜ ✤✓✖❧✤ ✢✱✓✓ ✻✚✧✓✫✼❪

✢✓✮✪✤❪ ✧✓✫✼✑✓❆❪ ✧✓✫✼❪ ✧❈✓✓✔❪ ✻✚✧✓✫✼ ✧✘✾ ✩✎✓✯ ❜✐✫✓✙✑✏

✻✚✤✜●✚ ✭❧✤✼t❪ ❧✓✗✯❪ ❡✲✚✘✜ ✢✱✓✓ ✻✚ ✮✙✯✤✜●✚ ❧✘

❧✜❆❵ ✢✽✧✏ ✻✖✧ ✤✜●✚ ✭✻✲✧ ✧✘✾ ✰✧✿✮❤✤✓✕✧ ✢✱✓✓

✧❢❀✑❃ ✻✲✧ ✦✧✜ ♠✕✧✘✾ ✮✓✘❈✓✎ ✩✪✤❪ ✻✖❧✘✹ ✳✓✓♦ ❥✓✜❢✳✓✚✓❪

✮✓✙✯✰✱✓✖✙✢✎ ✩✓✛✚ (Ecological parametres) ✦✧✜

✮✓✙✯✰✱✓✖✙✢✎ ❧✜✢✼✚✕✏ ✎✓ ★✴✫✫✕ ❧✙❦✤✙✚✢ ❀✓✘✢✓ ❀✖❁

✙✤✙♣q✫✓✸ ✤❢✑✓✹✙✕✤✓✔✷✓ ✩✙✪✫✓ ✧✘✾ ✤✓✴✫✤ ❧✘ ✙✕✙✤✔✢ ❀✓✘✢✲

❀✖✜ ✢✱✓✓ ✧✘ ✤✣✚ ✛♣q✓✕❪ ✻✚✧✓✫✼❪ ✻✖✙✧✎ ✩✙✪✫✓ ✦✧✜

✎✓✚✓✧✙✴✓ ✮✯ ✙✕✥✓✔✯ ✎✯✢✲ ❀✜✖❁ ✎✓✚✓✧✙✴✓ ✙✤✙♣q✫✓✘✜ ✎✓✘

✮✙✯✮❋✧✢✓ ✩✑✓✕ ✎✯✢✲ ❀✖ ✢✱✓✓ ✤❢✑✓ ❑✓✓✙✒✧✔✎✓ (Profile)

✧✘✾ ✙✧✎✓❧ ✤✘✜ ❧❀✓✫✎ ❀✓✘✢✲ ❀✖❁ ✤✓✕✧ ✧✘✾ ✙✚✦ ✩✐✫✘✎

✢✽✧ ✤❀✐✧✮✣✷✓✔ ❀✖❁ ✥✓✣✹★✓❴✙✢✫✓✸ ★✓✴✓✓✯ ✩✰✢✼✢ ✎✯✢✲ ❀✖✜

✙✻❧✮✯ ✤✓✕✧ ✙✪✫✓✦✸ ❧✜✮✶✕ ❀✓✘✢✲ ❀✖✜❁ ✤✖✑✓✕✓✘✜ ✎✓ ✩✫✓✘✗

❴✙❈✓ ✎✓✫✔ ✧✘✾ ✙✚✦ ✙✎✫✓ ✻✓✢✓ ❀✖❪ ✻❆✙✎ ✮❂✓✯✓✘✜ ✮✯ ✧✕

✢✱✓✓ ✳✓✙✕✻ ❧✜✮✑✓ ✙✧✎✙❧✢ ✎✲ ✻✓✢✲ ❀✖❁ ✮✧✔✢❪ ✛✯✓✗✓❀✓✘✜❪

✧✕✓✘✜❪ ✮✫✔❉✎ ✰✱✓✚✓✘✜ ✧✘✾ ★✓✴✓✓✯ ✢✱✓✓ ✙✕❦✕ ④✓✘✵✓✓✘✜ ✎✓✘ ✻✚

✩✑✓✕ ✎✯✕✘ ✧✓✚✲ ✕✙✑✫✓✘✜ ✧✘✾ r✓✘✢ ❀✓✘✢✘ ❀✖✜❁ ✻✚✧✓✫✼ ❀✤✓✯✘

s✓✯✓✘✜ ✧✘✾ ✩✎✓✯❪ ✧✰✵✓❪ ✥✓✓✘✻✕ ✎✓✘ ✩✥✓✓✙✧✢ ✎✯✢✲ ❀✖❁

✻✚✧✓✫✼ ✎✓ ✧✕✰✮✙✢❪ ❧✰✫ ✩✙✢✿✮❪ ✮✒✓✼✮✓✚✕ ✦✧✜

✭✧✼✾♥✏ ♠♦✓✘✗✓✘✜ ★✓✙✑ ✮✯ ✗✜✥✓✲✯ ✩✥✓✓✧ ✮●❇✢✓ ❀✖❁ ✤✓✕✧ ✕✘

✦✘❧✲ ✢✎✕✲✎✲ ✙✧✎✙❧✢ ✎✲ ❀✖ ✻✓✘ ❧✲✙✤✢ ④✓✘✵✓ ✤✘✜

✻✚✧✓✫✼ ✎✓✘ ★✓✮✙✯✧✙✢✔✢ (Modify) ✎✯ ✑✘✢✲ ❀✖❪ ✻✖❧✘✹

✧✓✢✓✕✼✧✣✾✚✎ (Air conditioner)❪ ✧✓✫✼ ✒✓✲✢✎ ❜✐✫✓✙✑❁

✢✓✮✤✓✕ ✢✱✓✓ ✧❈✓✓✔❪ ✧✕✓✘✜ ✧✘✾ s✓✕✐✧ ✦✧✜ s✓✓❧ ✩✑✘✒✓✓✘✜ ✎✲

✗✼✷✓✧✽✓✓ ❧✼✙✕✙✒✛✢ ✎✯✢✘ ❀✜✖❁ ✥✓✓✯✢ ✤✘✜ ✤✓✕❧✣✕✲ ✧❈✓✓✔ ❴✙❈✓

★✓✧✢✔✕ ✩✷✓✓✚✲ ✎✓✘ ✗✙✢ ✩✑✓✕ ✎✯✢✲ ❀✖❁ ✧❈✓✓✔❪ ✥✓✣✙✤✗✢

✻✚✹✴✓✓✯✎ ✩✰✢✯ (Aquifer) ✎✓✘ ✮✼✕✯✓✧✘✙✒✓✢

(Recharge) ✎✯ ❴✙❈✓ ✦✧✜ s✓✯✘✚✣ ✎✓✫✓✘✔✜ ✧✘✾ ✙✚✦ ✻✚

✎✲ ♠✮✚✈✴✓✢✓ ❧✜✥✓✧ ❆✕✓✢✲ ❀✖❁ ❀✤ ❧✜❧✓✴✓✕✓✘✜ ✧✘✾ ✥✓✜●✓✯

❧✤✼t ✎✓ ★✴✫✫✕ ✎✯✢✘ ❀✖✜❁ ✧❀ ✤♥✚✲ ✦✧✜ ★✶✫ ❧✤✼t✲

✥✓✓✘✻✕ ✧✘✾ ★✙✢✙✯❋✢ ✳✓✙✕✻✓✘✜ ✎✲ ✑❢✙❈❉ ❧✘ ✥✓✲ ❧❦✮✶✕ ❀✖❁

downloaded from GKTricksIndia.com
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✏✑✑✒✓ ✔✕ ✖✗✘✙✚✛✓✜ ✖✕ ✗✢✣✤✔✚✥ ✦✧✣★ ✩✔✑✪★✫✬✭✮✖✯

✱✰✦✲✑✓ ✰✒✔✕ ✰✚ ✓✰✔✚✰ ✦✳✰✦✖✓ ✰✒ ✜✚ ✴✢✵ ✗✶✷✑

✱✰ ✔✳✚✰✒✸✑✚✬✹✧✘✔✺ ✻✼✑✑✧✔✚✬ ✖✣✖✑✽✑✔ ✴✢ ✥✑✕ ✾✔✕✰

✾✑✦✼✑✈✰ ✦✿✬✑✾✑✕✣❀ ✥✢✖✕ ❁✦❂✑ ✰✑✕ ❃✏✑✑✦✳✓ ✰✒✓✚ ✴✢✵

✦✗❢❄✚ ✰✚ ❅✳✈✒✓✑ ❃❁✦✓ ✖✕ ✦✔✽✑✑✈✦✒✓ ✓✼✑✑ ✖✣✻❁✦✓ ✖✕

❃✕✦✒✓ ✴✑✕✓✚ ✴✢✵ ✗✶✷✑ ✧✑✢✽✑✑✕✣❀ ✧ç✑✘✾✑✕✣ ✱✳✣ ✖✭❆✗ ✥✚✳✑✸✑✘✾✑✕✣

✳✕♦ ✽✑✑✒✰ ✥✚✳✗✣★✜ ✳✕♦ ✦✜✱ ✾✑✽✑✑✒ ❃✷✑✔ ✰✒✓✚ ✴✢✵

✏✑✑✢✦✓✰ ✏✑✭✤✑✕✜ ❃✑❁✦✓✰ ✖✣✖✑✽✑✔✑✕✣ ✳✕♦ ✗✭✮✬✑✣✰✔ ✱✳✣

❃❇✣✽✑✔ ✖✕ ✖✣❇✣✦✽✑✓ ✦✳❂✑✬ ✳✕♦ ❈✧ ✗✕✣ ✦✳✰✦✖✓ ✴✑✕ ✒✴✑

✴✢✵ ❣✖ ❅❉✕ç✬ ✰✚ ✧✭✦✓✈ ✴✕✓✘ ✏✑✑✢✦✓✰ ✧✬✑✈✳✒✸✑ ✱✳✣ ✗✑✔✳

✳✕♦ ✗✽✬ ✖✣❇✣✽✑✑✕✣ ✰✑✕ ✖✗❊✔✑ ✾✑✳ç✬✰ ✴✢✵ ✏✑✑✢✦✓✰

✧✬✑✈✳✒✸✑ ✖✣✖✑✽✑✔ ❃✷✑✔ ✰✒✓✑ ✴✢ ✱✳✣ ✗✑✔✳ ❣✔ ✖✣✖✑✽✑✔✑✕✣

✰✑ ❅✧✬✑✕✤ ✰✒✓✕ ✴✘✱ ✾✧✔✑ ✾✑✦✼✑✈✰ ✱✳✣ ✖✑✣✻❁✦✓✰

✦✳✰✑✖ ✖✘✦✔✦ç❋✓ ✰✒✓✑ ✴✢✵ ✓✰✔✚✰✚ ✰✚ ✖✴✑✬✓✑ ✖✕

✖✣✖✑✽✑✔✑✕✣ ✳✕♦ ❇❧●✓✕ ❅✧✬✑✕✤ ✔✕ ✦✳ç✳ ✗✕✣ ✧✑✦✒✻✼✑✢✦✓✰ ✾✖✣✓✘✜✔

❅♠✧■✔ ✰✒ ✦✷✬✑ ✴✢✵ ✾✓✱✳ ✖✓✓✫ ✦✳✰✑✖ (Sustainable

development) ✳✕♦ ✦✜✱ ✏✑✑✢✦✓✰ ✳✑✓✑✳✒✸✑ ✰✑ ❏✑✔

✦✔✓✑✣✓ ✾✑✳ç✬✰ ✴✢ ✥✑✕ ✏✑✑✢✦✓✰ ✏✑✭✤✑✕✜ ✳✕♦ ✗✴♠✳ ✰✑✕

✒✕❥✑✑✣✦✰✓ ✰✒✓✑ ✴✢✵

❑▲▼◆❖

P◗ ❝❘❙❚❯❱❲❳❨❱ ❨❩❬❭ ❪

(i) ❫❴❵❴❫❛❫❜❞❡ ❤✐❦ ♥✐ ❫♣♥ ❫qr❞❴ ❴✐ s❞t✉❞✐❛ (Geography) ✇❞①② (Term) ♣❞ ③④❞✐✉ ❫♣④❞⑤

⑥♣⑦ ⑧✐⑨❞✐⑩❶♥ ⑥❜❞⑦ ✉❞❷❫❛❫❛④❞✐ ⑥✉⑦ ❸⑨✐❶❞❹❺❞✐❴❻❼❞ ⑥❽❞⑦ ❾⑨❹❡t

(ii) ❫❴❵❴❫❛❫❜❞❡ ❤✐❦ ♥✐ ❫♣♥ ❛❿❞➀❞ ♣❞✐ s❞❞❷❫❡♣ ❛❿❞➀❞ ♣⑧❞ ➁❞ ♥♣❡❞ ⑧❷⑤

⑥♣⑦ ➂➃❞❴ ⑥❜❞⑦ ❤❷②❞❴ ⑥✉⑦ ♥⑩➄♣ ⑥❽❞⑦ ➁❛ ➅➆❞❴

(iii) ❹❡❦s❞ I ➇q❦ II q✐➈ ❾❦❡✉➉❡ ❫❛❜❞✐ ✉➇ ❫q➊❞④❞✐❦ ♣❞✐ ➂❫➋➄➇➌

➍➎➏➐➑ ❱ ➍➎➏➐➑ ➒➑

➓➑➔❲➎❱→➣➑↔➑❲↕❱ ❲❚➙➑❭ ➐➑➛➜➑➝➞ ❱➟ ❬➑➑➒➑➑➠➡

➢➤ ❤❞❷♥❤ ❫q➥❞❴ ❾➤ ➁❴♥❦❜④❞ s❞t✉❞✐❛

➦➤ ➁❴❞❦❫♣♣❻ ➧➤ ❤➨②❞ s❞t✉❞✐❛

➩➤ ♥❤❞➁✇❞❞❹➫❞ ♥➤ ➁❛q❞④➭ ❫q➥❞❴

➯➤ ❤➨②❞ ❫q➥❞❴ ②➤ ♥❞❤❞❫➁♣ s❞t✉❞✐❛

➣❘➟ ↔➝➞ ❱➑➝ ❲➲➳➑➏❲❱➎ ❱➟❲↕➠

⑥♣⑦➢➧➵ ➦♥➵ ➩❾➵ ➯② ⑥❜❞⑦ ➢②➵ ➦➧➵ ➩♥➵ ➯❾

⑥✉⑦ ➢❾➵ ➦②➵ ➩➧➵ ➯♥ ⑥❽❞⑦ ➢♥➵ ➦❾➵ ➩②➵ ➯➧

(iv) ❫❴❵❴❫❛❫❜❞❡ ❤✐❦ ♥✐ ♣❞❷❴ ♥❞ ③✇❴ ♣❞④➉➸♣❞⑨➀❞ ♥❦➧❦➺❞ ♥✐ ➁➭⑩➄❞ ⑧➭❾❞ ⑧❷⑤

⑥♣⑦ ➻④❞✐❦ ⑥❜❞⑦ ➻④❞ ⑥✉⑦ ♣⑧❞➼ ⑥❽❞⑦ ♣➧

(v) ❫❴❵❴❫❛❫❜❞❡ ❤✐❦ ♥✐ ♣❞❷❴ ♥❞ ❫q➊❞④ ♣❞❫❛♣ ♥❦✇❛✐➊❞➀❞ ♣⑨❡❞ ⑧❷⑤

⑥♣⑦ ♥❤❞➁✇❞❞❹➫❞ ⑥❜❞⑦ ❤❞❴q✇❞❞❹➫❞ ⑥✉⑦ ❸❫❡⑧❞♥ ⑥❽❞⑦ s❞t✉❞✐❛

➐➑➛➜➑➝➞ ➽➾➑ ❘❯➚
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✒✑✶ ✙✌✣ ✉✑ ✘✌✙✌ ✘✌✕✌ ✓✗✴ ✵✉ ✎✔✜✏❯✎✙✌ ✒✑✶ ✍✙✺✉✌✜
❡✼✓✌✑✤ ✏✌ ✔✙✣✌✛①✌ ❙✚✣✚ ❡✔✕ ✉✑ ❤✌❥✣✕✑ ✓✺✹ ✎✖✌✧✌✌✑✛✤ ✒✑✶ ✰✌✖✬
✉✑ ✓✺✍✌ ✘✌✑ ✔✏ ✉❥❀✛ ✏✚ ❀✺✒✌ ✍✒❢✧✌✌ ✉✑ ✉✤✰❧ ✧✌✑✴ ✰✌✖
✣✑✤ ❱❳❦❦ ✵✛❩ ✣✑✤ ✱✑♠✰✜✬✑✙ ✍✌✗✜ ✣✌✑❯✪✙ (Chamberlain

& Moulton) ✙✑ ✏✓✌ ✔✏ ✰✼♥✌✤♣ ✣✑✤ ✹✏ ✍❚❀
✲✌✼✣①✌❣✌✚✬ ✕✌✜✌ ✉❥❀✛ ✒✑✶ ✙✘✖✚✏ ✉✑ ❡✺✘✜✌✴ ✵✉✒✑✶ ✎✔✜①✌✌✣
❢✒q✎ ✕✌✜✑ ✒✑✶ ❡✺q❁✒✌✏✳✌✛①✌ ✉✑ ✉❥❀✛✭✉✕✓ ✉✑ ✔✉❡✌✜ ✒✑✶

st✇②✇

✍✌✏✌✜ ✏✌ ✒✺✶✻ ✎✖✌✧✌✛ ✔✙✏✬✏✜ ✍✬❡ ✓✌✑ ❡❀✌✴ ❀✓
✕✌✜✌ ✘✰ ✉❥❀✛ ✉✑ ✖❥✜ ✱✬✌ ❡❀✌ ✕✌✑ ✉❥❀✛✭✉✕✓ ✉✑ ✰✌✓✜
✔✙✏✬✌ ✓✺✍✌ ❀✓ ✎✖✌✧✌✛ ✉❥❀✛ ✒✑✶ ✱✌✜✌✑✤ ✕✜✎✶ ❤✌❥✣✙✑ ✬❡✌
✍✌✗✜ ❀✓✚ ❙✚✜✑✭❙✚✜✑ ✉✤❤✌✔✙✕ ✓✌✑✏✜ ❡✼✓✌✑✤ ✒✑✶ q✎ ✣✑✤
✎✔✜✒✔✕✛✕ ✓✌✑ ❡❀✌✴ ✎✓✬✑ ✉✜ ✘✑♠✉ ✘✚✤✉ (Sir James
Jeans) ✍✌✗✜ ✰✌✖ ✣✑✤ ✉✜ ✓③✜✌✑❯♣ ✘✗✎✶✜✚ (Sir Harold
Jeffrey) ✙✑ ✵✉ ✣✕ ✏✌ ✉✣✧✌✛✙ ✔✏❀✌✴ ❀④✔✎ ✒✺✶✻
✉✣❀ ✰✌✖ ✒✑✶ ✕✒✛✶ ✉❥❀✛ ✒✑✶ ✉✌✧✌ ✹✏ ✍✌✗✜ ✉✌✧✌✚ ✕✌✜✑ ✒✑✶
✓✌✑✙✑ ✏✚ ✰✌✕ ✣✌✙✕✑ ✓✗✤✴ ❀✑ ✕✒✛✶ ✩✩⑤✗✕✌✜✏ ✔✉❧✌✤✕✯✯
(Binary theories) ✒✑✶ ✙✌✣ ✉✑ ✘✌✙✑ ✘✌✕✑ ✓✤✗✴ ❱❳⑥❦ ✵✛❩
✣✑✤ q✉ ✒✑✶ ✍✌③✪✌✑ ✔❣✌✔✣♣ (Otto schmidt) ✒ ✘✣✛✙✚
✒✑✶ ✏✌✬✛ ✒✌✵⑦✌✌❢✏✜ (Carl weizascar) ✙✑ ✙✚✓✌✔✜✏✌
✎✔✜✏❯✎✙✌ (Nebular hypothesis) ✣✑✤ ✒✺✶✻ ✉✤❣✌✌✑✈✌✙
✔✏❀✌⑧ ✔✘✉✣✑✤ ✔✒✒✜①✌ ✔✲✌❚✙ ✧✌✌✴ ✿✙✒✑✶ ✔✒✱✌✜ ✉✑ ✉❥❀✛
✹✏ ✉✌✗✜ ✙✚✓✌✔✜✏✌ ✉✑ ✔❤✌✜✌ ✓✺✍✌ ✧✌✌ ✘✌✑ ✣✺✷❀✕⑨ ✓✌✵♣⑩✌✑✘✙⑧
✓✚✬✚❀✣ ✍✌✗✜ ❙❥✔✬✏①✌✌✑✤ ✏✚ ✰✙✚ ✧✌✚✴ ✵✙ ✏①✌✌✑✤ ✒✑✶ ❤✌✳✌✛①✌
✒ ✪✏✜✌✙✑ (Collision) ✉✑ ✹✏ ✱✎✪✚ ✕❣✕✜✚ ✏✚
✍✌✒✾✶✔✕ ✒✑✶ ✰✌✖✬ ✏✌ ✔✙✣✌✛①✌ ✓✺✍✌ ✍✌✗✜ ✍✔✲✌✒✾✔❧
(Accretion) ✸ç✣ ⑤✌✜✌ ✓✚ ❡✼✓✌✑✤ ✏✌ ✔✙✣✌✛①✌ ✓✺✍✌✴
✍✤✕✕✌✑❡❁✒✌⑧ ✒✗♦✌✔✙✏✌✑✤ ✙✑ ✎✾✧✒✚ ❀✌ ✍❚❀ ❡✼✓✌✑✤ ✏✚ ✓✚ ✙✓✚✤
✒✜✙✫ ✎❥✜✑ ✰✼♥✌✤♣ ✏✚ ✿❁✎✔❂✌ ✉✤✰✤❙✚ ✉✣❢❀✌✍✌✑✤ ✏✌✑ ✉✣❶✙✑
✏✌ ✸❀✌✉ ✔✏❀✌✴

❃❄❷❸❇❹❉ ❇❊❋❄❆●

❺❻❼❘❽❾ ▼▲ ◆❖❍P◗❘

✍✌❙✺✔✙✏ ✉✣❀ ✣✑✤ ✰✼♥✌✤♣ ✏✚ ✿❁✎✔❂✌ ✉✤✰✤❙✚ ✉✒✛✣✌❚❀
✔✉❧✌✤✕ ❵❿➀ ❿➁➂➀ ❵➃➄❴➂➅ (Big bang theory) ✓✗✴
✵✉✑ ❵➆➇➅❵❛➅ ❿➈➉❴ ➂➊ ❝❵❛❜❞❝❭❴ (Expanding

universe hypothesis) ✲✌✚ ✏✓✌ ✘✌✕✌ ✓✗✴ ❱❳➋❦ ✵✛❩

downloaded from GKTricksIndia.com
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❢✌✍✎ ✏✑✒ ✓ ❢✔✕ ✔✖✗✕

❡✘✙ ✚✛✜✢✣ ✤✥✦✧ (Edwin Hubble) ✣✘ ★❡✩✪✩ ✜✫✬✘

✜✭ ✦✮✯✩✙✛ ✭✩ ✜✢✰✱✩✲ ✤✩✘ ✲✤✩ ✤✳✴ ✵❡✬ ✦✶✱✣✘ ✢✘✷ ✵✩✸✩

✈✩✭✩✹✩✺✙✺✩✚✻ ✚✭ ✫✼✵✲✘ ✵✘ ✫✼✲ ✤✩✘ ✲✤✶ ✤✳✙✴ ✈✩✽ ★✬✩✘✺ ✭✲

t✩✣ ✵✭✱✘ ✤✳✙ ✜✭ ✦✮✯✩✙✛ ✜✢✰✱✩✲ ✭✩ ✾✬✩ ✈✸✩✿ ✤✳✴ ✚✭

✺①✥✦✩✲✩ ✧✘✙ ✈✩✳✲ ❀✵✽✲ ✢①✷❁ ✜✣✹✩✩✣ ✧✺✩✚✻ ✜t✣✭✩✘

✈✩✭✩✹✩✺✙✺✩✬✘✙ ❡✩✣ ✧✘✙✴ t✦ ✈✩✽ ❂✵ ✺①✥✦✩✲✘ ✭✩✘ ✽①✷✧✩✚✻✺✘❃

✺①✥✦✩✲✘ ✽✲ ✧✺✘ ✬✘ ✜✣✹✩✩✣ ✺①✥✦✩✲✘ ✢✘✷ ✽✳✷✧✣✘ ✢✘✷ ✵✩✸✩❄✵✩✸✩

✚✭ ✫✼✵✲✘ ✵✘ ✫✼✲ t✩✱✘ ★✱✶✱ ✤✩✘✙✺✘✴ ❂✵✶ ★✭✩✲ ✈✩✭✩✹✩✺✙✺✩✈✩✘✙

✢✘✷ ✦✶♦ ✭✶ ✫✼✲✶ ❅✩✶ ✦❆❇ ✲✤✶ ✤✳ ✈✩✳✲ ✽✜✲✪✩✩❡✰✢❈✽

✦✮✯✩✙✛ ✜✢✰✱✩✜✲✱ ✤✩✘ ✲✤✩ ✤✳✴ ✬❝✜✽ ✈✩✽ ✬✤ ✽✩✚✻✺✘ ✜✭

✺①✥✦✩✲✘ ✽✲ ✧✺✘ ✜♦❉✩✘✙ ✢✘✷ ✦✶♦ ✭✶ ✫✼✲✶ ✢✘✷ ✈✜✱✜✲✾✱❃

✜♦❉ ✰✢✬✙ ❅✩✶ ✦❆❇ ✲✤✘ ✤✳✙✴ t✦✜✭ ✬✤ ✱✸✬ ✢✘✷ ✈✣①❈✽

✣✤✶✙ ✤✳✴ ✢✳✉✩✜✣✭ ❡✩✣✱✘ ✤✳✙ ✜✭ ✈✩✭✩✹✩✺✙✺✩✈✩✘✙ ✢✘✷ ✦✶♦

✭✶ ✫✼✲✶ ✦❆❇ ✲✤✶ ✤✳❃ ✽✲✙✱① ★✘❞✩✪✩ ✈✩✭✩✹✩✺✙✺✩✈✩✘✙ ✢✘✷

✜✢✰✱✩✲ ✭✩✘ ✣✤✶✙ ✜✵❊ ✭✲✱✘✴ ✈✱❋ ✺①✥✦✩✲✘ ✭✩ ❀✫✩✤✲✪✩

✈✩✙✜✹✩✭ ❈✽ ✵✘ ✤✶ ❡✩●✬ ✤✳✴

✜✦✺ ✦✳✙✺ ✜✵❊✩✙✱ ✢✘✷ ✈✣①✵✩✲ ✦✮✯✩✙✛ ✭✩ ✜✢✰✱✩✲

✜✣❍✣ ✈✢✰✸✩✩✈✩✘✙ ❡✘✙ ✤①✈✩ ✤✳❋

★✜ç✬✩ ✵✘ ✢■✤✱❏ ✜✢✰✱✩✲ ✤①✈✩✴ ✢✳✉✩✜✣✭✩✘✙ ✭✩

✜✢✹✢✩✵ ✤✳ ✜✭ ✜✦✺ ✦✳✙✺ ✭✶ ❑✩▲✣✩ ✈✩t ✵✘

▼◆❖P ✈✲✦ ✢◗✩✩✘✿✙ ✽✤✧✘ ✤①❂✿ ✸✩✶✴ ✦✮✯✩✙✛ ✭✩

✜✢✰✱✩✲ ✈✩t ❅✩✶ t✩✲✶ ✤✳✴ ✜✢✰✱✩✲ ✢✘✷ ✭✩✲✪✩

✢①✷❁ ❘t✩✿ ✽✫✩✸✩✿ ❡✘✙ ✽✜✲✢✜✱✿✱ ✤✩✘ ✺❂✿✴ ✜✢✰✽✷✩✘▲

(Bang) ✢✘✷ ✦✩✫ ✚✭ ✵✳✢✘✷✙✛ ✢✘✷ ✈❙✽✩✙✹✩ ✢✘✷

✈✙✱✺✿✱ ✤✶ ✢■✤✱❏ ✜✢✰✱✩✲ ✤①✈✩✴ ❂✵✢✘✷ ✦✩✫

✜✢✰✱✩✲ ✭✶ ✺✜✱ ❚✶❡✶ ✽✛❇ ✺❂✿✴ ✜✦✺ ✦✳✙✺ ✤✩✘✣✘

✢✘✷ ✈✩✲✙✜❅✩✭ ✱✶✣ ✜❡✣▲ ✢✘✷ ✈✙✱✿✺✱ ✤✶ ✽✤✧✘

✽✲❡✩✪✩① ✭✩ ✜✣❡✩✿✪✩ ✤①✈✩✴

(iii) ✜✦✺ ✦✳✙✺ ✵✘ ◆ ✧✩❯✩ ✢◗✩✩✙✘✿ ✢✘✷ ✫✩✳✲✩✣❃ ✱✩✽❡✩✣

❱❲❳❳ñ ✢✘✷✜❙✢✣ ✱✭ ✜✺✲ ✺✬✩ ✈✩✳✲ ✽✲❡✩✪✩✢✶✬

✽✫✩✸✩✿ ✭✩ ✜✣❡✩✿✪✩ ✤①✈✩✴ ✦✮✯✩✙✛ ✽✩✲✫✹✩✶✿ ✤✩✘ ✺✬✩✴

✦✮✯✩✙✛ ✢✘✷ ✜✢✰✱✩✲ ✭✩ ✈✸✩✿ ✤✳ ✈✩✭✩✹✩✺✙✺✩✈✩✘✙ ✢✘✷

✦✶♦ ✭✶ ✫✼✲✶ ❡✘✙ ✜✢✰✱✩✲ ✭✩ ✤✩✘✣✩✴ ✤✩❨✬✧ (Hoyle) ✣✘

❂✵✭✩ ✜✢✭❙✽ ❜✜✰✸✩✲ ✈✢✰✸✩✩ ✵✙✭❙✽✣✩❩ (Steady

state concept) ✢✘✷ ✣✩❡ ✵✘ ★✰✱①✱ ✜✭✬✩✴ ❂✵

✵✙✭❙✽✣✩ ✢✘✷ ✈✣①✵✩✲ ✦✮✯✩✙✛ ✜✭✵✶ ❅✩✶ ✵❡✬ ❡✘✙ ✚✭ ✤✶

t✳✵✩ ✲✤✩ ✤✳✴ ✬❝✜✽ ✦✮✯✩✙✛ ✢✘✷ ✜✢✰✱✩✲ ✵✙✦✙❚✶ ✈✣✘✭

★❡✩✪✩✩✘✙ ✢✘✷ ✜❡✧✣✘ ✽✲ ✢✳✉✩✜✣✭ ✵❡①✫✩✬ ✈✦ ✦✮✯✩✙✛

✜✢✰✱✩✲ ✜✵❊✩✙✱ ✢✘✷ ✤✶ ✽❞✩❚✲ ✤✳✙✴

r❬❭❬❪❫ ❴❬ ❵❛❣❬❤❥❬

★✩✲✙✜❅✩✭ ✦✮✯✩✙✛ ❡✘✙ ❘t✩✿ ✢ ✽✫✩✸✩✿ ✭✩ ✜✢✱✲✪✩ ✵❡✩✣ ✣✤✶✙

✸✩✩✴ ❑✩✣❦✢ ❡✘✙ ✈✩✲✙✜❅✩✭ ✜❅✩●✣✱✩ ✵✘ ✺①❧❦✢✩✭◗✩✿✪✩ ✦✧✩✘✙ ❡✘✙

✜❅✩●✣✱✩ ✈✩❂✿❃ ✜t✵✢✘✷ ✽✜✲✪✩✩❡✰✢❈✽ ✽✫✩✸✩✿ ✭✩ ✚✭♠✩✪✩

✤①✈✩✴ ✬✤✶ ✚✭♠✩✪✩ ✈✩✭✩✹✩✺✙✺✩✈✩✘✙ ✢✘✷ ✜✢✭✩✵ ✭✩ ✈✩♥✩✩✲

✦✣✩✴ ✚✭ ✈✩✭✩✹✩✺✙✺✩ ✈✵✙❯✬ ✱✩✲✩✘✙ ✭✩ ✵❡✼✤ ✤✳✴

✈✩✭✩✹✩✺✙✺✩✈✩✘✙ ✭✩ ✜✢✰✱✩✲ ❂✱✣✩ ✈✜❚✭ ✤✩✘✱✩ ✤✳ ✜✭

❀✣✭✶ ✫✼✲✶ ✤t✩✲✩✘✙ ★✭✩✹✩ ✢◗✩✩✘✿✙ ❡✘✙ (Light years) ❡✩✽✶

t✩✱✶ ✤✳✴ ✚✭ ✈✢✘✷✧✶ ✈✩✭✩✹✩✺✙✺✩ ✭✩ ♣✬✩✵ q❳ ✤t✩✲ ✵✘

▼ ✧✩❯✩ ❲❳ ✤t✩✲ ★✭✩✹✩ ✢◗✩✿ ✢✘✷ ✦✶♦ ✤✩✘ ✵✭✱✩ ✤✳✴ ✚✭

✈✩✭✩✹✩✺✙✺✩ ✢✘✷ ✜✣❡✩✿✪✩ ✭✶ ✹✩①❈✈✩✱ ✤✩❂✛s✩✘t✣ ✺✳✵ ✵✘

✦✣✘ ✜✢✹✩✩✧ ✦✩✫✧ ✢✘✷ ✵✙♦✬✣ ✵✘ ✤✩✘✱✶ ✤✳ ✜t✵✘ ✣✶✤✩✜✲✭✩

(Nebula) ✭✤✩ ✺✬✩✴ ç❡✹✩❋ ❂✵ ✦❆❇✱✶ ✤①❂✿ ✣✶✤✩✜✲✭✩

❡✘✙ ✺✳✵ ✢✘✷ ✇✙①✛ ✜✢✭✜✵✱ ✤①✚✴ ✬✘ ✇①✙✛ ✦❆❇✱✘❄✦❆❇✱✘ ❑✩✣✘

✺✳✵✶✬ ✜✽✙✛ ✦✣✘❃ ✜t✣✵✘ ✱✩✲✩✘✙ ✭✩ ✜✣❡✩✿✪✩ ✈✩✲✙❅✩ ✤①✈✩✴

✚✘✵✩ ✜✢✹✢✩✵ ✜✭✬✩ t✩✱✩ ✤✳ ✜✭ ✱✩✲✩✘✙ ✭✩ ✜✣❡✩✿✪✩ ✧✺❅✩✺

❲ ✵✘ ② ✈✲✦ ✢◗✩✩✘✿✙ ✽✤✧✘ ✤①✈✩✴

(i) ✈✩✲❍❅✩ ❡✘✙ ✢✘ ✵❅✩✶ ✽✫✩✸✩✿❃ ✜t✣✵✘ ✦✮✯✩✙✛ ✦✣✩ ✤✳❃

✈✜✱ ❁✩✘▲✘ ✺✩✘✧✭ ③✚✭✩✭✶ ✽✲❡✩✪✩①④ ✢✘✷ ❈✽ ❡✘✙

✚✭ ✤✶ ✰✸✩✩✣ ✽✲ ✜✰✸✩✱ ✸✩✘✴ ✜t✵✭✩ ✈✩✬✱✣

✈❦✬✜❚✭ ✵✼❞❡ ✚✢✙ ✱✩✽❡✩✣ ✱✸✩✩ ❑✩✣❦✢ ✈✣✙✱ ✸✩✩✴

(ii) ✜✦✺ ✦✳✙✺ ✭✶ ★✜ç✬✩ ❡✘✙ ❂✵ ✈✜✱ ❁✩✘▲✘ ✺✩✘✧✭

❡✘✙ ❅✩✶◗✩✪✩ ✜✢✰✽✷✩✘▲ ✤①✈✩✴ ❂✵ ★✭✩✲ ✭✶ ✜✢✰✽✷✩✘▲
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➲ ❧✇❀✎ ❧✏ ✑✇✒✓ ✔✕✖✕✏✗✓❀ ✘✙✙ ✚✏✛ ✜✢✛✣ ✤✥✕✕✎✦✧ ✤✖✒ ★✩✥✪✓ ✙✓ ✚✫❀✚✕✬ ✑✇✒✓ ✭✮ ✙✒✕✏✯✰ ✱✲ ✗✕✔✕ ✱✳ ✜✴✕✒ ✵✙✶✚✓✶ ✘✙ ✘✙✙
✪✏♦ ✷✒✕✷✒ ✜✢ ✣

@ ✸✹✺✻✼ ✽✾✹✿ ❁❂❃ ✸✹❄✹ ❅❆❇❈❉✿❉❈❊ (gm/Cm3)

# ❋●■❏❑✹❅ ▲ ❋✽❊ ▼✹◆✿❖❑❊❆P✹❉❑ ❋●■❏❑✹❅ ◗❘❙❚❯❱❘❙ ❂❲❳ ✿❉❳❨❱ ❩❬❭

ç❪❫❴❫ ❵❛❫❜ (Light year) ❝❞❡ ❪❫ ❢❣❤✐ ❵❥❢❦ ♠♥❥❤
❪❫ ❞❫♣ ❣qr ç❪❫❴❫ ❪❤ st✉ ✈ ①❫②❫ t❪③ ❞❤③ çt✉
❝q❵④⑤✐⑥ ❣qr t❵⑦❫❥⑧❫❤❡ ❣q t❪ ⑨❪ ❝❫① ❞④✐ ç❪❫❴❫
t⑩✉❢❤ ♠♥❥❤ ✉❡ ❪❥④s❫❶ ❵❣ ⑨❪ ç❪❫❴❫ ❵❛❫❜ ❣❫④s❫r ❡❣
❷❸❹❺❻❻③❻❼ t❪❽ ❞❤❽ ❵④⑤ ❾❥❫❾❥ ❣qr ♣❿➀❵❤ ❵ ❝♥❡❜
❪❤ ➁❫q❝✉ ♠♥❥❤ ❻❹ ❪❥❫④⑥➂ ❷➃ ①❫②❫❶ ❷➄ ❣⑩❫❥

t❪①❫④❞❤➅❥ ❣qr ç❪❫❴❫ ❵❛❫❜ ❵④⑤ ❝✐♠➆❫❜ ❞④✐ ❡❣ ♣➇❪❫❴❫ ❵❛❫❜

❪❫ ❵④⑤❵① ➄❸✈❻❻ ❣qr

➈➉➊➋➌➍ ➎➋ ➏➐➑➋➒➓➋

➔→➣↔↕➙ ➛↕➜ ➝➛➞↔➟ ➞➠ ➝➡➢➡➝➤➝➥↔➦ ➧➛➨➩↔↔➫➭ ➯↔➡➠

➳↔➦➠ ➣➵➙➸

(i) ➦↔➺↕ ➡➠➣↔➝➺➞↔ ➛↕➜ ➧➙➻➺ ➔➵➟ ➛↕➜ ➔➼➙➝➩↔➦ ➽➼➙➾ ➣➵➙➚

➪➡ ➔➼➙➝➩↔➦ ➽➼➙➾↔↕➙ ➯↕➙ ➔➼➶➹➛↔➞➘↔➴➷↔ ➬➤ ➟↕ ➔➵➟➠➮

➬↔➻➤ ➯↕➙ ➛→➜↔↕➾ ➞↔ ➝➡➯↔➴➷↔ ➣➼➧↔ ➧↔➵➺ ➪➟ ➔➵➟➠➮

➛→➜↔↕➾ ➛↕➜ ➱↔➺↔↕➙ ➦➺✃➜ ➔➵➟ ➛ ❐❒➤➞➷↔↔↕➙ ➞➠ ❮↔❒➯➦➠

➣➼➪➴ ➦❰➦➺➠ (Rotating disc) ➝➛➞➝➟➦ ➣➼➪➴➚

(ii) ➧➔➤➠ ➧➛➨➩↔↔ ➯↕➙ ➔➵➟➠➮ ➬↔➻➤ ➞↔ ➟➙❮↔➡➡

➧↔➺➙Ï↔ ➣➼➧↔ ➧↔➵➺ ➛→➜↔↕➾ ➞↔↕ Ð➞➡↕ ➛↔➤↔ ✃➻↔➩↔➴

Ñ↔↕Ò↕ ➔↔↕➤↔↕➙ ➛↕➜ Ó✃ ➯↕➙ ➝➛➞➝➟➦ ➣➼➧↔➚ ➮↕ Ñ↔↕Ò↕

➔↔↕➤↕ ➟➙➟➙➳➡ Ô➧➷↔➼➧↔↕➙ ➯↕➙ ✃↔➺➨✃➝➺➞ ➧↔➞➘↔➴➷↔Õ

Ö➝×➮↔ Ø↔➺↔ ➔→➣↔➷↔➼➧↔↕➙ (Planetesimals) ➯↕➙

➝➛➞➝➟➦ ➣➼➫➚ ➟➙❮↔ÙÚ➡ (Collision) ➞➠ ➝×➮↔

Ø↔➺↔ ➬➾Û↕ ➝✃➙➾ ➬➡➡↕ ❰↔➼Ó ➣➼➫ ➧↔➵➺ ➔➼➶➹➛↔➞➘↔➴➷↔

➬➤ ➛↕➜ ✃➝➺➷↔↔➯➨➛Ó✃ ➮↕ ➧↔✃➟ ➯↕➙ ➳➼➾Û ➔➫➚

Ñ↔↕Ò↕ ➝✃➙➾↔↕➙ ➞➠ ➧➝❐➞ ➟➙➥➮↔ ➣➠ ➔→➣↔➷↔➼ ➣➵➚

(iii) ➧➙➝➦➯ ➧➛➨➩↔↔ ➯↕➙ ➪➡ ➧➡↕➞ Ñ↔↕Ò↕ ➔→➣↔➷↔➼➧↔↕➙

➛↕➜ ➟➣➛➝❐➴➦ ➣↔↕➡↕ ✃➺ ➛➼➜Ñ ➬➾Û↕ ➝✃➙➾ ➔→➣↔↕ ➙ ➛↕➜
Ó✃ ➯↕➙ ➬➡↕➚

ÜÝÞßàáâã

➣➯↔➺↕ ➟↔➵➺➯➙➾➤ ➯↕➙ ➧↔ä ➔→➣ ➣➵➙➚ ➡➠➣↔➝➺➞↔ ➞↔↕ ➟↔➵➺➯➙➾➤ ➞↔
➳➡➞ ➯↔➡↔ ➳↔➦↔ ➣➵ å➟➛↕➜ æ➛➨➦ ➣↔↕➡↕ ➛ ➛→➜↔↕➾ ➛↕➜ ➬➡➡↕
➞➠ ❰↔➼Ó➧↔➦ ➤➔Ï↔➔ è ➟↕ èéê ➧➺➬ ➛➘↔↔↕ë ✃➣➤↕ ➣➼➪➴ ➛ ➔→➣
➤➔Ï↔➔ ìéê ➟↕ ìéèê ➧➺➬ ➛➘↔↔↕➴➙ ✃➣➤↕ ➬➡↕➚ ➣➯↔➺↕ ➟↔➵➺➯➙➾➤
➯↕➙ ➟❒➮➴ Ô➦↔➺↔Õí î ➔→➣í êï å✃➔→➣í ➤↔➥↔↔↕➙ Ñ↔↕Ò↕ ➝✃➙➾
➳➵➟↕ðñ↔➼ò ➔→➣ Ô➔→➣↔↕➙ ➛↕➜ Ò➼➞➾Û↕Õ (Asteroids)í æ↔❒➯➛↕➜➦➼
(Comets) ➫➛➙ ➛ó➣➦ô ➯↔õ↔↔ ➯↕➙ ❐❒➝➤➞➷↔ ➛ ➔➵➟ ➣➙➵➚

➪➡ ➧↔ä ➔→➣↔↕➙ ➯↕➙ ➬➼❐í ❰↔➼×í ✃ó➩➛➠ ➛ ➯➙➔➤ Ï↔➠➦➺➠ ➔→➣
(Inner planets) ➞➣➤↔➦↕ ➣➵➙í ö➮↔↕➙➝➞ ➮↕ ➟❒➮➴ ➛ Ñ➼ò➔→➣↔↕➙
➞➠ ✃ÙÚ➠í ➛↕➜ ➬➠➱ ➝➨➩↔➦ ➣➵➙➚ ➧÷➮ ➱↔➺ ➔→➣ ➬↔➣➺➠ ➔→➣
(Outer planets) ➞➣➤↔➦↕ ➣➵➙➚ ✃➣➤↕ ➱↔➺ ➔→➣ ✃↔➝➩↔➴➛
(Terrestrial) ➔→➣ Ï↔➠ ➞➣↕ ➳↔➦↕ ➣➵➙➚ ➪➟➞↔ ➧➩↔➴ ➣➵ ➝➞
➮↕ ➔→➣ ✃ó➩➛➠ ➞➠ Ï↔↔➭➝➦ ➣➠ ❰↔➵➤↔↕➙ ➧↔➵➺ ❐↔➦➼➧↔↕➙ ➟↕ ➬➡↕ ➣➵➙ ➧↔➵➺
➧✃↕ñ↔↔ø➦ ➧➝❐➞ ❮↔➡➹➛ ➛↔➤↕ ➔→➣ ➣➵➙➚ ➧÷➮ ➱↔➺ ➔→➣ ➔➵➟
➟↕ ➬➡↕ ➝➛❰↔↔➤ ➔→➣ ➮↔ ➳↔↕➝➛➮➡ (Jovian) ➔→➣ ➞➣➤↔➦↕
➣➵➙➚ ➳↔↕➝➛➮➡ ➞↔ ➧➩↔➴ ➣➵ ➬ó➣➨✃➝➦ (Jupiter) ➞➠ ➦➺➣➚
➪➡➯↕➙ ➟↕ ➧➝❐➞➦➺ ✃↔➝➩↔➴➛ ➔→➣↔↕➙ ➟↕ ➝➛❰↔↔➤ ➣➵➙ ➧↔➵➺ ➣↔➪➾ù↔↕➳➡
➛ ➣➠➤➠➮➯ ➟↕ ➬➡↔ ➟❮↔➡ ➛↔➮➼➯➙➾➤ ➣➵➚ ➟Ï↔➠ ➔→➣↔↕➙ ➞↔
➝➡➯↔➴➷↔ ➤➔Ï↔➔ ìéê ➧➺➬ ➛➘↔↔↕ë ✃➣➤↕ ➫➞ ➣➠ ➟➯➮ ➯↕➙ ➣➼➧↔➚

➧Ï↔➠ ➦➞ ú➤❒Ò↔↕ ➞↔↕ Ï↔➠ ➫➞ ➔→➣ ➯↔➡↔ ➳↔➦↔ ➩↔↔➚
✃➺÷➦➼ ➧➙➦➺↔➴➘Òù➠➮ ➥↔➔↔↕➝➤➞➠ ➟➙➔ä➡ ➡↕ ➧✃➡➠ ➬➵ä➞
Ô➧➔➨➦ ûüüêÕ ➯↕➙ ➮➣ ➝➡➷↔➴➮ ➝➤➮↔ ➝➞ ➛➼➜Ñ ➟➯➮
✃➣➤↕ ➥↔↔↕➳↕ ➔➫ ➧÷➮ ➥↔➔↔↕➤➠➮ ➝✃➷➾ Ôûüüï UB
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➦➩↔↔ ú➤❒Ò↔↕↕ ý➬↔↕➡↕ ➔→➣þ ➞➣↕ ➳↔ ➟➞➦↕ ➣➵➙➚ ➣➯↔➺↕ ➟↔➵➺➯➙➾➤
➟↕ ➟➙➬➙➝❐➦ ➛➼➜Ñ ➦➩➮ ➟↔➺➷↔➠➮ ûéÿ ➯↕➙ ➝➻➫ ➔➫ ➣➵➙➚

➆❫❤✉❥❤ s➇❣ ♣❫t➀❫❜❵ ❣q✐ ⑩❾t❪ ♠♥❝❥④ ❍❡❫♠❫✉❥ s➇❣ sq❝❤❡
❣q✐r ⑨④❝❫ ❣❡❫④✐ ❣q�

✃↔➝➩↔➴➛ ➛ ➳↔↕➝➛➮➡ ➔→➣↔↕➙ ➯↕➙ ➧➙➦➺ ➝➡➢➡ ✃➝➺➝➨➩↔➝➦➮↔↕➙

➛↕➜ ✃➜➤➨➛Ó✃ ➣↔↕ ➟➞➦↔ ➣➵➸
❧✁✂✄✁☎ ✆✝✞ ✟ ❧✁✠✂✡☛☞✌

❝q● ✬✹q✼✾✍ ✐✎✏✼❉ ✿❇✽❡ ❝✎❩✑✐❂❃ ✬✹❂✺ ❑◆❊❆✺❅ ✺❆✉✒❑◆✺

✑✇✒✓ * 0.387 0.723 1.000 1.524 5.203 9.539 19.182 30.058

❄✕✬✓✪ @ 5.44 5.245 5.517 3.945 1.33 0.70 1.17 1.66

✤✫✕✎✈❀✕❧ # 0.383 0.949 1.000 0.533 11.19 9.460 4.11 3.88

♠★✖ ✔✜ 0 0  1 2 16    ✸✶ ❧✏ ✤✵✕✙ ✗✖②✕✖ 17 8

downloaded from GKTricksIndia.com
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(i) ✌✍✎✏✍✑✒ ✓✔✕ ✖✗✘ ✙✍✚✛ ✒✛✜ ✢✕✣✙ ✤✥✦✌ ✢✗✛✧ ✖✕✍★

✈✩✪✎✫✘ ✙✍✌✥✍✗ ✒✛✜ ✘✍✚✬✍ ✓✭✤✛✧ ✤✧✮✍✎✗✙ ✗✕✦✧

✕✍✛ ✌✍❣✑✧ ✈✍✭✚ ✮✍✗✦✯✍✰✙ ✯✍✦ ✗ ✕✍✛ ✤✘✦✧✱ ✖✍✛✎✒✪✗

✓✔✕✍✛✧ ✘✦ ✚①✗✍ ✈✌✛✲✍✍✳✙ ✈✎✫✘ ✴✰✚✦ ✌✚ ✕✣❣✑✱

(ii) ✤✍✭✚ ✒✍✪✣ ✤✰✪✑ ✒✛✜ ✗✖❧✴✦✘ ✵✪✍✴✍ ✶✍✎✷✙✶✍✍✸✦

✏✍✦✱ ✈✙❋ ✌✍✎✏✍✑✒ ✓✔✕✍✛✧ ✤✛ ✵✪✍✴✍ ✥✍✹✍✍ ✥✛✧ ✓✭✤ ✒

✫✰✸✘✬✍ ✺✻❧✍ ✸✛ ✓❣✑✱ ✤✍✭✚ ✌✒✗ ❣✙✗✦ ✶✍✎✷✙✶✍✍✸✦

✗ ✕✍✛✗✛ ✒✛✜ ✘✍✚✬✍ ✖✍✛✎✒✪✗ ✓✔✕✍✛✧ ✤✛ ✓✭✤✍✛✧ ✘✍✛ ✗✕✦✧

✕✼✍ ✌✍❣✑✱

(iii) ✌✍✎✏✍✑✒ ✓✔✕✍✛✧ ✒✛✜ ✽✍✛✼✛ ✕✍✛✗✛ ✤✛ ❣✗✘✦ ✓✣✾✩✒✍✘✿✍✑✬✍

✶✍✎✷✙ ✯✍✦ ✘✥ ✚✕✦ ✎✖✤✒✛✜ ✌✎✚✬✍✍✥❀✒❁✌ ❣✗✤✛

✎✗✘✸✦ ✕✣❣✑ ✓✭✤ ❣✗✌✚ ✾✘✦ ✗✕✦✧ ✚✕ ✤✘✦✱

♣❂❃❄❅

①✧❆✥✍ ✌❇✏✒✦ ✘✍ ✈✒✛✜✸✍ ❈✍✳✎✙✘ ✺✌✓✔✕ ✕✭✱ ✌❇✏✒✦ ✘✦

✙✚✕ ①✧❆✥✍ ✘✦ ✺✩✌✎r✍ ✤✧✢✧✫✦ ✥✙ ❈❀✙✣✙ ✎✘❉ ✓❉ ✕✭✧✱

✤✗❊ ●❍■❍ ❣✑❏ ✥✛✧❑ ✤✚ ✖✍✖✑ ✻✍✎✒✑✗ (Sir George
Darwin) ✗✛ ✤✣▲✍✪✍ ✎✘ ❈✍✚✧✯✍ ✥✛✧ ✌❇✏✒✦ ✒ ①✧❆✥✍ ✙✛✖✦

✤✛ ✮✍✰✥✙✛ ❉✘ ✕✦ ✎✌✧✻ ✏✍✛✱ ✪✕ ✌✰✚✍ ✎✌✧✻ ✻✧✢✸ ▼✢✦① ✤✛

✌✙✸✍ ✒ ✎✘✗✍✚✍✛✧ ✤✛ ✥✍✛✼✍◆ ✘✦ ✈✍✳✎✙ ✥✛✧ ✌✎✚✒✎✙✑✙ ✕✣✈✍

✈✍✭✚ ✈✧✙✙✍✛✓✩✒✍ ✼✰✼ ✓✪✍✱ ✺✗✒✛✜ ✈✗✣✤✍✚ ①✧❆✥✍ ✘✍

✎✗✥✍✬✍✑ ✺✤✦ ✌✴✍✏✍✑ ✤✛ ✕✣✈✍ ✕✭ ✖✕✍★ ✈✍✖ ❈✶✍✍✧✙ ✥✕✍✤✍✓✚

❉✘ ✓✙✑ ✒✛✜ ❁✌ ✥✛✧ ✥✍✭✖✰✴ ✕✭✱

✪❖✎✌ ✒✙✥✍✑✗ ✤✥✪ ✒✛✜ ✒✭P✍✎✗✘ ❣✗✥✛✧ ✤✛ ✎✘✤✦ ✯✍✦

◗✪✍❘✪✍ ✘✍✛ ❀✒✦✘✍✚ ✗✕✦✧ ✘✚✙✛✱ ❉✛✤✍ ✎✒✶✒✍✤ ✎✘✪✍ ✖✍✙✍

✕✭ ✎✘ ✌❇✏✒✦ ✒✛✜ ✺✌✓✔✕ ✒✛✜ ❁✌ ✥✛✧ ①✧❆✥✍ ✘✦ ✺✩✌✎r✍ ❉✘

✢✻❧✛ ✼✘✚✍✒ (Giant impact) ✘✍ ✗✙✦✖✍ ✕✭ ✎✖✤✛ ❙✴

✎✢✓ ❀❢✸✭✼❚ (The big splat) ✘✕✍ ✓✪✍ ✕✭✱ ❉✛✤✍

✥✍✗✗✍ ✕✭ ✎✘ ✌❇✏✒✦ ✒✛✜ ✢✗✗✛ ✒✛✜ ✒✣✜✽ ✤✥✪ ✢✍✴ ✕✦

✥✧✓✸ ✓✔✕ ✒✛✜ ● ✤✛ ■ ✓✣✬✍✍ ✢✻❧✛ ✈✍✘✍✚ ✘✍ ✎✌✧✻ ✌❇✏✒✦

✤✛ ✼✘✚✍✪✍✱ ❣✤ ✼✘✚✍✒ ✤✛ ✌❇✏✒✦ ✘✍ ❉✘ ✎✕❀✤✍ ✼✰✼✘✚

✈✧✙✎✚✲✍ ✥✛✧ ✎✢❘✍✚ ✓✪✍✱ ✼✘✚✍✒ ✤✛ ✈✸✓ ✕✣✈✍ ✪✕ ✌✴✍✏✍✑

✎✌✜✚ ✌❇✏✒✦ ✒✛✜ ✘✲✍ ✥✛✧ ✮✍✰✥✗✛ ✸✓✍ ✈✍✭✚ ❯✥✶✍❋ ✈✍✖ ✘✍

①✧❆✥✍ ✢✗✍✱ ✪✕ ✮✍✼✗✍ ✪✍ ①✧❆✥✍ ✘✦ ✺✩✌✎r✍ ✸✓✯✍✓

❱❲❱❱ ✈✚✢ ✒✿✍✍✛✑✧ ✌✕✸✛ ✕✣❣✑✱

❳❨❩❬❭ ❪❅ ❫❴❵❛❅❬

✷✪✍ ✈✍✌ ✖✍✗✙✛ ✕✭✧ ✎✘ ❈✍✚✧✯✍ ✥✛✧ ✌❇✏✒✦ ①❜❝✍✗✦❑ ✓✥✑ ✈✍✭✚

✒✦✚✍✗ ✓✔✕ ✏✍✦❑ ✎✖✤✘✍ ✒✍✪✣✥✧✻✸ ✎✒✚✸ ✏✍✍ ✖✍✛ ✕✍❣✻♦✍✛✖✗

✒ ✕✦✸✦✪✥ ✤✛ ✢✗✍ ✏✍✍✱ ✪✕ ✈✍✖ ✘✦ ✌❇✏✒✦ ✒✛✜

✒✍✪✣✥✧✻✸ ✤✛ ✢✕✣✙ ✈✸✓ ✏✍✍✱ ✈✙❋ ✒✣✜✽ ❉✛✤✦ ✮✍✼✗✍❉★

❉✒✧ ✎✒✔✜✪✍❉★ ✈✒✶✪ ✕✣❣✑ ✕✍✧✛✓✦ ✎✖✗✒✛✜ ✘✍✚✬✍ ①❜❝✍✗✦❑

✒✦✚✍✗ ✈✍✭✚ ✓✥✑ ✌❇✏✒✦ ❉✘ ❉✛✤✛ ✤✣✧✴✚ ✓✔✕ ✥✛✧ ✌✎✚✒✎✙✑✙ ✕✣❣✑

✖✕✍★ ✢✕✣✙ ✤✍ ✌✍✗✦❑ ✙✏✍✍ ✖✦✒✗ ✒✛✜ ✎✸❉ ✈✗✣✘✰✸

✒✍✙✍✒✚✬✍ ✺✌✸❞✫ ✕✣✈✍✱ ✈✓✸✛ ✒✣✜✽ ✯✍✍✓✍✛✧ ✥✛✧ ✈✍✌ ✌❡❧✛✧✓✛

✎✘ ✈✍✖ ✤✛ ❱❤❥ ✘✚✍✛✻❧ ✤✍✸✍✛✧ ✒✛✜ ✴✍✭✚✍✗ ❣✤ ✓✔✕ ✌✚

✖✦✒✗ ✘✍ ✎✒✘✍✤ ✒✭✜✤✛ ✕✣✈✍✱

✌❇✏✒✦ ✘✦ ✤✧✚①✗✍ ✌✚✙✴✍✚ ✕✭✱ ✒✍✪✣✥✧✻✸ ✒✛✜ ✢✍✕✚✦

✽✍✛✚ ✤✛ ✌❇✏✒✦ ✒✛✜ ✒✔✜✍✛✻ ✙✘ ✖✍✛ ✌✴✍✏✍✑ ✕✭✧ ✒✛ ❉✘ ✤✥✍✗

✗✕✦✧ ✕✭✧✱ ✒✍✪✣✥✧✻✸✦✪ ✌✴✍✏✍✑ ✘✍ ✮✍✗✩✒ ✤✢✤✛ ✘✥ ✕✭✱

✌❇✏✒✦ ✘✦ ✤✙✕ ✤✛ ❣✤✒✛✜ ✯✍✦✙✚✦ ✯✍✍✓ ✙✘ ✈✗✛✘ ✥✧✻✸

✕✭✧ ✈✍✭✚ ✕✚ ❉✘ ✯✍✍✓ ✒✛✜ ✌✴✍✏✍✑ ✘✦ ✈✸✓ ✎✒✶✍✛✿✍✙✍❉★ ✕✭✧✱

❦♠♥qs ts ❦✉✇②③✉ ④⑤✉⑥⑦③ q⑧⑨④⑩ ❶qt❶④✇ ❷❸❹❺❻

❼❩❅❽❄❂❾❽ ❪❅ ❿❬❪❅➀

✓✔✕✍✬✍✣ ✒ ✴✰✤✚✛ ❘✍✓✍✛✸✦✪ ✎✌✧✻ ✵✪✍✴✍✙✚ ❉✘ ✖✭✤✛ ✕✦ ✮✍✗✛

✈✍✭✚ ✕➁✒✛✜ ✌✴✍✏✍✍✧✛ ✑ ✒✛✜ ✎✥➂✬✍ ✤✛ ✢✗✛ ✕✭✧✱ ✺➁✘✍✈✍✛✧ ✒✛✜

✈➃✪✪✗ ✤✛ ✕✥✛✧ ❣✤ ✢✍✙ ✘✍ ✌✙✍ ①✸✙✍ ✕✭✱ ✢✕✣✙ ✤✛

✓✔✕✍✬✍✣✈✍✛✧ ✒✛✜ ❣✘❜➄✍ ✕✍✛✗✛ ✤✛ ✓✔✕ ✢✗✛✧✱ ✌❇✏✒✦ ✘✦ ✚①✗✍ ✯✍✦

❣✤✦ ❈✘✥ ✒✛✜ ✈✗✣❁✌ ✕✣❣✑ ✕✭✱ ✖✢ ✌✴✍✏✍✑ ✓✣✾✩✒✢✸ ✒✛✜

✘✍✚✬✍ ✤✧✕✙ ✕✍✛ ✚✕✍ ✏✍✍❑ ✙✍✛ ✺✗ ❣✘❜➄✍ ✕✍✛✙✛ ✎✌✧✻✍✛✧ ✗✛ ✌✴✍✏✍✑

✘✍✛ ❈✯✍✍✎✒✙ ✎✘✪✍✱ ❣✤✤✛ ✈✩✪✎✫✘ ➅✿✥✍ ✺✩✌➆✗ ✕✣❣✑✱

✪✕ ✎❯✪✍ ✖✍✚✦ ✚✕✦ ✈✍✭✚ ✺✩✌➆✗ ✙✍✌ ✤✛ ✌✴✍✏✍✑ ✎✌✮✍✸✗✛➇✓✸✗✛

✸✓✍✱ ❉✛✤✍ ✌❇✏✒✦ ✘✦ ✺✩✌✎r✍ ✒✛✜ ✴✍✭✚✍✗ ✈✍✭✚ ✺✩✌✎r✍ ✒✛✜

✙✣✚✧✙ ✢✍✴ ✕✣✈✍✱ ✈✩✪✎✫✘ ✙✍✌ ✒✛✜ ✘✍✚✬✍❑ ✌❇✏✒✦ ✈✍✧✎✶✍✘

❁✌ ✤✛ ✴✔✒ ✈✒❀✏✍✍ ✥✛✧ ✚✕ ✓❣✑ ✈✍✭✚ ✙✍✌✥✍✗ ✘✦ ✈✎➃✍✘✙✍

✒✛✜ ✘✍✚✬✍ ✕✦ ✕➁✒✛✜ ✈✍✭✚ ✯✍✍✚✦ ✮✍✗✩✒ ✒✛✜ ✎✥➂✬✍ ✒✍✸✛

✌✴✍✏✍✍✛➈ ✮✍✗✩✒ ✒✛✜ ✈✧✙✚ ✒✛✜ ✘✍✚✬✍ ✈✸✓ ✕✍✛✗✍ ✶✍✣❁ ✕✍✛

✓❉✱ ❣✤✦ ✈✸✓✍✒ ✤✛ ✯✍✍✚✦ ✌✴✍✏✍✑ ▼✖✭✤✛ ✸✍✛✕✍◆❑ ✌❇✏✒✦ ✒✛✜

✒✛✜➆❆ ✥✛✧ ①✸✛ ✓❉ ✈✍✭✚ ✕➁✒✛✜ ✌✴✍✏✍✑ ✌❇✏✒✦ ✘✦ ✤✙✕ ✪✍

➅✌✚✦ ✯✍✍✓ ✘✦ ✙✚✌✜ ✈✍ ✓❉✱ ✤✥✪ ✒✛✜ ✤✍✏✍ ✪✕ ✈✍✭✚

➉✧✻✛ ✕✣❉ ✈✍✭✚ ➉✍✛✤ ❁✌ ✥✛✧ ✌✎✚✒✎✙✑✙ ✕✍✛✘✚ ✽✍✛✼✛ ✈✍✘✍✚

✒✛✜ ✕✍✛ ✓❉✱ ✈✧✙✙✍✛✓✩✒✍ ✪✕ ✌❇✏✒✦ ✘✦ ✯✍✰✌✌✑✼✦ ✒✛✜ ❁✌ ✥✛✧

✎✒✘✎✤✙ ✕✍✛ ✓❉✱ ✕➁✒✛✜ ✒ ✯✍✍✚✦ ✮✍✗✩✒ ✒✍✸✛ ✌✴✍✏✍✍✛✑✧ ✒✛✜

✌❇✏✍✘ ✕✍✛✗✛ ✘✦ ❣✤ ❈✎❯✪✍ ✘✍✛ ➊➋➌➍➎➏➐ (Differentiation)

✘✕✍ ✖✍✙✍ ✕✭✱ ①✧❆✥✍ ✘✦ ✺✩✌✎r✍ ✒✛✜ ✴✍✭✚✍✗❑ ✯✍✦✿✍✬✍ ✤✧✮✍❜❝
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(Giant impact) ♦✎ ✏ ✑ ✒✓✔ ✒✕ ✖ ✗✘♦ ✙ ✑ ✒ ✚ ✒✖ ✛✒✜ ✖ ✢ ✜✣

❝✤✥✒ ✦ ✒ ✧✖ ✏✓ ★✩ ✒✪ ✫✬✖ ✭ ✜ ✮✢ ✯✪ ✰ ✒✱ ✓ ✦ ✮ ✧♦✲ ✒✎ ✳✜ ✑ ✒

✳♥✴ ✓✒ ✵ ✓✔✒ ✘✒✒✶ ✧♦✲ ✒✎ ✳✜ ✑ ✙ ✯ ✴ ✷✧ ✸✦ ✒ ✹✒✓✒ ✖ ✗✘♦ ✙ ✑ ✒

✖ ✳✒✘✒✪ ✰ ✜✎✑ ✖ ✓✚ ✒✎ ✐ ✛✎ ✐ ✰ ✺✻ ✮✒✎ ✻ ✦✒✶ ✖ ✗✘♦ ✙ ♦✎ ✏ ✼✓✒✚ ✺

✴✎ ♦ ❧ ✏✒✎ ✽ ✚ ✑ ✑ ✯✪ ✖ ✓✚ ✎ ✐ ✖ ✒ ✯✪ ✩✒✚ ✙ ✮✱ ✐ ✶ ✩✱ ✴✎ ✾✖✖ ✪ ✿ ✙

(Crust)✕ ✷ ✒♦ ✒✓ (Mantle)✕ ❝✒✮❪✦ ♦ ❧✏✒✎ ✽ (Outer

core) ✰ ✒✱ ✓ ✰ ✒✐✚✧ ✓✑ ♦ ❧✏✒✎ ✽ (Inner core)✶ ✖ ✗✘♦ ✙ ♦ ✎ ✏

★✖ ✓✙ ✲ ✒✒✻ ✴✎ ✰ ✒✐✚ ✧✓✑ ✲ ✒ ✒✻ ✚✑ ✖ ✳✒✘✒✪ ✑ ✒ ➴✒✜✬♦ ❝✤✥✚ ✒

✮✱ ✶ ✮✓ ✖ ✓✚ ✑ ✙ ✧♦ ❣✒✎ ❀✒✚ ✒✰ ✒✎ ✐ ✑ ✒ ✧♦❁✚ ✒✓✖ ♥♦✪✑ ✰❂✦✦✜

✮✛ ✰✻ ✺✎ ✰❂✦ ✒✦ ✛✎ ✐ ✑ ✓✎ ✐✻✎ ✶

❃ ❄❅❆❇❈ ❄❉❊❋ ❋ ❄● ■ ❄❏❆ ❑▲■

✉ ▼ ◆ ❖▼ ✉
(cenzozoic)

P ◗❘ ◆ ❙❚ ❯❱❲
❞ ❳❘ ❚❨❩ ▼ ❬❘ ❭

❫ ❴❵❚❛

❡ ❜ ❢ ◆ ❖▼ ❖
(Mesozoic)

❯❱❤ ❞ ❳❘ ❚❨❩ ❙❚
❥❦❱❤ ❞ ❳❘ ❚❨❩ ▼ ❬❘ ❭

❫ ❴❵ ❚ ♠♣ ✉❫ ❘ ❢ ❖

❫ q ❳ ❘ ◆ ❖▼ P ❥❦ ❱❤
❞ ❳❘ ❚❨❩ ▼ ❬❘ ❭ ❙❚

❤r ❱s ❞ ❳❘ ❚❨❩ ▼ ❬❘ ❭
❫ ❴❵ ❚❛

❫ t▼❭ ✈▼ ✇①②③ ④⑤❢ ✉
❤r ❞ ❳❘ ❚❨❩ ❙❚

❦ ◗ ❳④ ⑥s
❞ ❳❘ ❚❨❩ ▼ ❬❘ ❭

❫ ❴❵ ❚

❤ ◗ ❳④ ❙❚
⑦❲ ❱r ▼ ❬❘❭

❫ ❴❵ ❚

⑧⑨⑩❶ ❷ ❸ ⑩❹ ❺❻ ❹ ❺ ❻ ⑨❼ ❽ ❾ ⑩⑨❼❿ ❾ ⑩➀❼ ➁❶ ❹ ➂ ➃ ⑩➄ ❻❸ ➅➆ ➇➈ ➂❶ ❿❷ ❼➉ ⑨ ➊ ⑩➋❶ ⑩➌➍
   (Eons) (Era) (Period) (Epoch)     (Age/Years before present) (Life/Major Events)

➎ ♣ q➏❘ ❭ ❞➐❫
(Quaternary)

♣➑ ♣❖❢ ❞ ➐❫
(Tertiary)

▼ ⑤① ❖➒ ❚③ ➓❘ ❢ ❙
◆ q❳❚③ ❙❞

③➒➔❢❘ ③ ❙❞

❫ ❳③❡❢ ✉

❞❘ ④❘ ❚❭③ ✉❫ ❚① ❳ ❙

❨ ❚▼ ❘ ❚③ ✉❢ ✉

❫ ⑤▼❘❵▼③→➣③❙❵③❳❢✉

◗❘ ❚❨❘ ❚❭③ ▼ ❙❢ ✉

▼✇①③② ④⑤❢ ✉

◗ ③ ↔ ❘ ✉ ▼ s ❙❚ ⑦s↕ sss ◗❘ ➙q③ ✉❞ ❡❘ ✉▼

❫ ⑤❘ ➛ ◆ ❖▼
(Proterezoic)

♣❘ ❳❘ ❚➜ ❞❖ ➝➞❫ ③ ➟❘

❙q❫ ❳ ✉❘ ❚▼ ❘

③ ④➛ ④✇➜➛

◗ ➞❢ ➠♣ ✉ t♣✉ ⑦s↕ sss ❙❚ ❥ s ❵❘ ➡❘ ▼ ❬❘ ❭ ◗❘ ③→❡❘ ✉▼ (Homosapiens)

◗③ ♣ ✉ t♣ ✉ ❥ s ❵❘ ➡❘ ❙❚ ❤s ❵❘ ➡❘ ◗❘ ❳③②↔ ❘ ❞ ❡ ✉ q❬❢ ▼ ❚① ❫ t▼ ❭◆

◗ ➐❫ ✉ t ♣ ✉ ❤ s ❵❘➡❘ ❙❚ ❥ ❱❦ ❞ ❳❘ ❚❨❩ ▼ ✉❡❘ ✉ q❬❘ ↕ ❫ t① ❵ ▼❘ ❵ ❚ ❫ ❘ ✇ ➙❚ ◗❘ ✇ ❳ ▼➑ ➢❘

◗③ ➙✉ t♣ ✉ ❥ ❱❦ ❞ ❳❘ ❚❨❩ ❙❚ ❲ ❱r ❞ ❳❘ ❚❨ ❩ ❡✉q❬❢ ❙❚ ③❡❵♣❘ ✈◆ q❵♣❘ ▼✉❡❘ ✉q❬❘ ◆➜ ♣q
◗③ → ✉ t ♣ ✉ ❲ ❱r ❞ ❳❘ ❚❨❩ ❙❚ ❤ ❱ ⑥ ❞ ❳❘ ❚❨ ❩ ➡❘ ❳➛❘ ❚➓❘ (Rabbits and hare)

❫ q ❳❘ ✉ t♣ ✉ ❤ ❱r ❞ ❳❘ ❚❨ ❩ ❙❚ ❯❱❤ ❞ ❳❘ ❚❨❩ ➤❘ ❚➒ ❚ ♠ ♣✉❫❘ ❢ ❖ ➥ ➎ t❴ ❚↕ ◗❘ ③→➦

❯❱❤ ❞ ❳❘ ❚❨❩ ❙❚ ⑦❦ ❱❦ ❞ ❳❘ ❚❨❩ ❨❘ ❢ ✉❘ ❚ ❙❘ ❚ ❳ ❞❘ ③▼ ❵ q➧ ♣ ❴❘ ❚ ✉❘ ➦
⑦❦❱❦ ❙❚ ❥ s❱ ⑥ ❞ ❳❘ ❚❨❩ ❨❘ ❢ ✉❘ ❙❘ ❚❳ ❞❘ ❢ q➛ ➦

❥s❱ ⑥ ❙❚ ❥❦ ❱❤ ❞ ❳❘ ❚❨❩ ▼ ❬❘ ❭ ❡ ❚➜ ➨ ❞ ▼ ❙❡ q→ ⑤❖ ❞ ➤q◗❘ ➦

❥❦ ❱❤ ❞❳❘ ❚❨❩ ❙❚ ❥ ⑥❱❯ ▼ ❬❘ ❭ ❳ ❚➜➛ ✉❚ ▼❘ ❵ ❚ ◆ ❖▼ ❘ ❚➜ ❞ ❖ ◗③ ➙❞ ♣❘
◆ ❵ ♠ ➏ ❘ ❵ ➎ ❳ ➦

❥⑥❱ ❯ ❙❚ ❲ ❯❱s ❞ ❳❘ ❚❨❩ ▼ ❬❘ ❭ ❫ ❴❵ ❚ ❳ ❚➜➛ ✉❚ ▼ ❘❵ ❚ ◆ ➜ ♣q✈ ❳ ❖➨❩ ❞ ❖
❴ ➩➫❖ ▼ ❘❵ ❚ ❫❴❵ ❚ ◆ ❖▼

❲ ❯❱ s ❙❚ ❦ s❱ ⑥ ❞ ❳❘ ❚❨❩ ♠➏❘ ❵ ▼ ◆❵ ❫ ❳ ❳❴ ✉ ❚ ▼ ❘❵ ❚ ◆ ❖▼

❦ s❱⑥ ❞❳❘ ❚❨❩ ❙❚ ❦❲❱⑥ ❞ ❳❘ ❚❨❩ ♠➏❘❵ ❫❳ ◆ ❖▼✉ ▼ ❚① ❫⑤➏❘❡ ③➎➭ ➥ ❫❘✇➙❚

❦❲❱ ⑥ ❙❚ ❤ s❱❤ ❞ ❳❘ ❚❨❩ ❫❴❵ ❖ ❡ ➤❵ ❖

❤s❱❤ ❙❚ ❤r ❱s ❞ ❳❘ ❚❨❩ ▼ ❬❘ ❭ ♠➏❘ ❵ ❫ ❳ ❞❘ ❚➯❭ ◆ ❖▼ ✉ ✉❴ ❖➜ ➥ ◆ ❵ ❡❚➜
③ ④✉❘ ❳❖➨ ❩ ❞ ❖ ❴ ➩➫❖ ▼ ❘ ❵ ❚ ◆ ❖▼ ➦

❤r ❞❳❘ ❚❨❩ ❙❚ ❥ ◗ ❳ ④ ❤s
❞❳❘ ❚❨❩ ▼❬❘❭

❞➯❭ ◆ ❘ ❚❨ ❩❘ ❚ ▼ ❘❵ ❚ ◆ ❖▼

❥❱❤ ◗❳④ ❙❚ ❲❱⑥ ◗❳④
▼❬❘❭ ❫❴❵ ❚

➲❵ t✈➛ ⑤❖✉ ➓❘✇▼ ❘ ❵ ➥ ➳❞ ❞❘ ❚➓❘ ❖❢
◆ ❖▼ ❘ ➵ ❘ q

❲❱ ⑥ ◗ ❳ ④ ❙❚
❦ ❱⑥ ◗ ❳ ④ ▼ ❬❘ ❭

❫ ❴❵ ❚

❡❴❘ ➸❖❫ ▼ ❡❴❘ ❙❘ ➛ ❳❘ ❚➜ ❞❘ ③ ✉❡❘ ❭➵ ❘ ➥
❡❴❘ ❙❘ ➛ ❳❘ ❚➜ ▼ ▼ ❘ ❢ q❡➜❨❵ ❡ ❚➜

❞❘ ④❭ ✉❨❘➯ ❭ ◗❘ ➺ ❙❘ ➯ ❨ ❞ ❖ ◗③ ➙❞ ♣❘

❤ ◗ ❳④ ▼ ❬❘ ❭ ❫❴❵ ❚ ❙t❢❭ ❞ ❖ ➝➞❫ ③ ➟❘

⑦❥ ◗ ❳ ④ ▼ ❬❘ ❭ ❫ ❴❵ ❚ ④⑤➻❘➜❨ ❞❖ ➝➞❫③ ➟❘

⑦❲❱r ◗ ❳ ④ ▼ ❬❘❭ ❫ ❴❵ ❚

* ◗③ ➠♣❡ ♣❖ ✉ ❫ ➜③➺ ♣❢❘ ➼ ③ ④➛ ④✇➜ ➛ (Big Bang) ❙❚ ♣❘ ❳ ❚ ❞ ❖ ➝➞❫③ ➟❘ ✈ ❙➜ ④➜ ➙

◗❘ ➽ ❡❴❘ ❞ ➐❫

❴ ❚③❨❢ ✉

downloaded from GKTricksIndia.com
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♦✌✍✎✏✑✒✓ ♦ ✔✓✏✑✒✓ ✕✌ ✖♦✕✌✗

✘✙✚✛✜ ✛✢✣ ✛✤✥✦✧★✩✪ ✫✜ ✛✬✭✧✤✮ ✯★✰✱✮✤ ✧✢★ ✮✤✲✳✴✤✢✵✮ ✶✛★

✈✤✷✸✯✜✵✮ ✫✤ ✘✹✧✦✺✤ ✥✤✢✻✼✤✮ ✽✾✿ ✛✤✥✦✧★✩✪ ✫✜ ✯★✰✱✮✤

✛ ✯★✻❀✮ ✈✤❀✛✢★ ✈❁✥✤✥ ✧✢★ ❂✬✤✥✜ ✻✥✜ ✽✾✿

✛✬✭✧✤✮ ✛✤✥✦✧★✩✪ ✛✢✣ ❃✛✫✤✯ ✫✜ ✬✜✮ ✈✛❄✚✤✤✶❅ ✽✾★✿

✲✯✫✜ ✘✽✪✜ ✈✛❄✚✤✤ ✧✢★ ✈✤❃✼✫✤❃✪✫ ✛✤✥✦✧★✩✪✜✥ ✻✾✯✤✢★

✫✤ ❞✤✯ ✽✾✿ ✼❆✯✰✜ ✈✛❄✚✤✤ ✧✢★❇ ✘✙✚✛✜ ✛✢✣ ❈✤✜✬✰ ✯✢ ❃✮✫✪✜

❈✤✤✘ ✶✛★ ✵✪✛✤❍✘ ✮✢ ✛✤✥✦✧★✩✪ ✛✢✣ ❃✛✫✤✯ ✧✢★ ✯✽✥✤✢✻

❃✫✥✤✿ ✈★✬ ✧✢★ ✛✤✥✦✧★✩✪ ✫✜ ✯★✰✱✮✤ ✫✤✢ ✵✾✛ ✧★✩✪ ✛✢✣

ç✫✤❉✤ ✯★❉✪✢❍✤❊✤ ç❃❋✥✤ (Photosynthesis) ✮✢ ✯★❉✤✤✢❃●
✬ ❃✫✥✤✿

ç✤✰★❃❈✤✫ ✛✤✥✦✧★✩✪ ❃✵✯✧✢★ ✽✤✲✩✴✤✢✵✮ ✛ ✽✜❃✪✥✧ ✫✜

✈❃●✫✬✤ ✚✤✜❇ ✯✤✾✰ ✘✛✮ ✛✢✣ ✫✤✰❊✤ ✘✙✚✛✜ ✯✢ ✼❆✰ ✽✤✢ ✻✥✤✿

✶✢✯✤ ✛✢✣✛✪ ✘✙✚✛✜ ✘✰ ✽✜ ✮✽✜★❇ ✛✰✮■ ✯❈✤✜ ✘✤❃✚✤✭✛ ✻✹✽✤✢★ ✘✰

✽✦✈✤✿ ✈✚✤✤✭✬■ ✯❈✤✜ ✘✤❃✚✤✭✛ ✻✹✽✤✢★ ✯✢❇ ✯✤✾✰ ✘✛✮ ✛✢✣ ç❈✤✤✛

✛✢✣ ✫✤✰❊✤❇ ✈✤❃✼✫✤❃✪✫ ✛✤✥✦✧★✩✪ ✥✤ ✬✤✢ ✼❆✰ ●✛✢✣✪

❃✼✥✤ ✻✥✤ ✥✤ ✯✧✤❢✬ ✽✤✢ ✻✥✤✿ ✥✽ ✛✤✥✦✧★✩✪ ✛✢✣ ❃✛✫✤✯

✫✜ ✘✽✪✜ ✈✛❄✚✤✤ ✚✤✜✿

✘✙✚✛✜ ✛✢✣ ❀★✩✤ ✽✤✢✮✢ ✈✤✾✰ ❃✛❈✤✢✼✮ ✛✢✣ ✼✤✾✰✤✮❇ ✘✙✚✛✜ ✛✢✣

✈★✼❏✮✜ ❈✤✤✻ ✯✢ ❂✽✦✬ ✯✜ ✻✾✯✢★ ✛ ✵✪✛✤❍✘ ❂✤✽✰ ❃✮✫✪✢✿

✲✯✜ ✯✢ ✈✤✵ ✛✢✣ ✛✤✥✦✧★✩✪ ✫✤ ❜✼■❈✤✛ ✽✦✈✤✿ ✈✤✰★❈✤ ✧✢★

✛✤✥✦✧★✩✪ ✧✢★ ✵✪✛✤❍✘❇ ✮✤✲✳✴✤✢✵✮❇ ✫✤❂✭✮ ✩✤✲✭ ✈✤✷✸✯✤✲✩❇

✧✜✚✤✢✮ ✛ ✈✧✤✢❃✮✥✤ ✈❃●✫ ✧✤❡✤✤ ✧✢★❇ ✈✤✾✰ ❄✛✬★❡✤ ✈✤✷✸✯✜✵✮

❂✽✦✬ ✫✧ ✚✤✜✿ ✛✽ ç❃❋✥✤ ❃✵✯✯✢ ✘✙✚✛✜ ✛✢✣ ❈✤✜✬✰✜ ❈✤✤✻

✯✢ ✻✾✯✢★ ●✰✬✜ ✘✰ ✈✤✲★✭❇ ✲✯✢ ✻✾✯ ❜❧✯✵✭✮ (Degassing)
✫✽✤ ✵✤✬✤ ✽✾✿ ✪✻✤✬✤✰ ❑✛✤✪✤✧✦✺✤✜ ❃✛❄✘✣✤✢✳ ✯✢ ✛✤✥✦✧★✩✪

✧✢★ ✵✪✛✤❍✘ ✛ ✻✾✯ ❂▲▼✮✢ ✪✻✜✿ ✘✙✚✛✜ ✛✢✣ ❀★✩✤ ✽✤✢✮✢ ✛✢✣

✯✤✚✤◆✯✤✚✤ ✵✪✛✤❍✘ ✫✤ ✯★❖✤✮✮ ❉✤✦❏ ✽✤✢ ✻✥✤✿ ✛✤✥✦✧★✩✪

✧✢★ ❜✘❃❄✚✤✬ ✫✤❂✭✮ ✩✤✲✭ ✈✤✷✸✯✤✲✩ ✛✢✣ ✛❍✤✤✭ ✛✢✣ ✘✤✮✜ ✧✢★

❖✤✦✪✮✢ ✯✢ ✬✤✘✧✤✮ ✧✢★ ✈✤✾✰ ✈❃●✫ ❃✻✰✤✛✳ ✈✤✲✭✿ ✘✣✪❄✛❏✘

✈❃●✫ ✯★❖✤✮✮ ✛ ✈❧✥❃●✫ ✛❍✤✤✭ ✽✦✲✭✿ ✘✙✚✛✜ ✛✢✣ ●✰✤✬✪

✘✰ ✛❍✤✤✭ ✫✤ ✵✪ ✻✬✤✢P ✧✢★ ✲✫◗❘✤ ✽✤✢✮✢ ✪✻✤❇ ❃✵✯✯✢

✧✽✤✯✤✻✰ ❂✮★✢✿ ✘✙✚✛✜ ✘✰ ❜✘❃❄✚✤✬ ✧✽✤✯✤✻✰ ✘✙✚✛✜ ✫✜

❜❧✘❃♠✤ ✯✢ ✪✻❈✤✻ ❙❚ ✫✰✤✢✩▼ ✯✤✪✤✢★ ✛✢✣ ✈★✬✻✭✬ ❂✮✢★✿

✲✯✯✢ ✽✧✢★ ✘✬✤ ✱✪✬✤ ✽✾ ❃✫ ✧✽✤✯✤✻✰ ❯❚❚ ✫✰✤✢✩▼ ✯✤✪

✘✦✰✤✮✢ ✽★✾✿ ✪✻❈✤✻ ❱❲❚ ✫✰✤✢✩▼ ✯✤✪✤✢★ ✘✽✪✢ ✵✜✛✮ ✫✤

❃✛✫✤✯ ✈✤✰★❈✤ ✽✦✈✤✿ ✥❳❃✘ ✪✻❈✤✰ ❨❙❚ ✯✢ ❱❚❚ ✫✰✤✢✩▼

✯✤✪✤✢★ ✘✽✪✢ ç✫✤❉✤ ✯★❉✪✢❍✤❊✤ ç❃❋✥✤ ❃✛✫❃✯✬ ✽✦✲✭✿ ✪★❂✢

✯✧✥ ✬✫ ✵✜✛✮ ✛✢✣✛✪ ✧✽✤✯✤✻✰✤✢ ★ ✬✫ ✯✜❃✧✬ ✰✽✤✿

ç✫✤❉✤ ✯★❉✪✢❍✤❊✤ ✫✜ ç❃❋✥✤ ❩✤✰✤ ✈✤✷✸✯✜✵✮ ✧✢★ ❂▲▼✤✢✬✰✜

✧✽✤✯✤✻✰✤✢★ ✫✜ ✼✢✮ ✽✾✿ ●✜✰✢◆●✜✰✢ ✧✽✤✯✤✻✰ ✈✤✷✸✯✜✵✮ ✯✢

✯★✬✙❢✬ ✽✤✢ ✻✶ ✈✤✾✰ ✛✤✥✦✧★✩✪ ✧✢★ ✈✤✷✸✯✜✵✮ ✫✜ ✧✤❡✤✤

❨❚❚ ✫✰✤✢✩▼ ✛❍✤✭ ✘❆✛✭ ✘❆❊✤✭ ❏✘ ✯✢ ❈✤✰ ✻✲✭✿

✔t♦❬ ✕t ❭❪❫✖❴✌

✘✙✚✛✜ ✫✜ ❜❧✘❃♠✤ ✫✤ ✈★❃✬✧ ✱✰❊✤ ✵✜✛✮ ✫✜ ❜❧✘❃♠✤ ✛

❃✛✫✤✯ ✯✢ ✯★❂★❃●✬ ✽✾✿ ❃✮❵✯★✼✢✽ ✘✙✚✛✜ ✫✤ ✈✤✰★❃❈✤✫

✛✤✥✦✧★✩✪ ✵✜✛✮ ✛✢✣ ❃✛✫✤✯ ✛✢✣ ❃✪✶ ✈✮✦✫❆✪ ✮✽✜★ ✚✤✤✿

✈✤●✦❃✮✫ ✛✾❛✤❃✮✫❇ ✵✜✛✮ ✫✜ ❜❧✘❃♠✤ ✫✤✢ ✶✫ ✬✰✽

✫✜ ✰✤✯✤✥❃✮✫ ç❃✬❃❋✥✤ ❂✬✤✬✢ ✽✾★❇ ❃✵✯✯✢ ✘✽✪✢ ✵❃✳✪

✵✾✛ ❝✫✤❂✭❃✮✫❣ ✈❊✤✦ (Complex organic

molecules) ❂✮✢ ✈✤✾✰ ❜✮✫✤ ✯✧❆✽✮ ✽✦✈✤✿ ✥✽

✯✧❆✽✮ ✶✢✯✤ ✚✤✤ ✵✤✢ ✈✘✮✢ ✈✤✘✫✤✢ ✼✤✢✽✰✤✬✤ ✚✤✤✿ ❝✘✦✮❵

❂✮✮✢ ✧✢ ★ ✯❤✤✧ ✚✤✤❣❇ ✈✤✾✰ ❃✮✵✜✭✛ ✘✼✤✚✤✭ ✫✤✢ ✵✜❃✛✬

✬♠✛ ✧✢★ ✘❃✰✛❃✬✭✬ ✫✰ ✯✫✤✿ ✽✧✤✰✢ ✻✹✽ ✘✰ ✵✜✛✮ ✛✢✣

❃✱❥ ✈✪✻◆✈✪✻ ✯✧✥ ✫✜ ✱◗❦✤✮✤✢★ ✧✢★ ✘✤✶ ✵✤✮✢ ✛✤✪✢

✵✜✛✤❉✧ ✛✢✣ ❏✘ ✧✢★ ✽★✾✿ ❱❚❚ ✫✰✤✢✩▼ ✯✤✪ ✘✦✰✤✮✜ ❈✤❆✻❃❈✤✭✫

❉✤✾✪✤✢ ★ ✧✢★ ✘✤✲✭ ✵✤✮✢ ✛✤✪✜ ✯❆❤✧✼❉✤✜✭ ✯★✰✱✮✤ ✈✤✵ ✫✜

❉✤✾✛✤✪ (Blue green algae) ✫✜ ✯★✰✱✮✤ ✯✢ ❃✧✪✬✜

✵✦✪✬✜ ✽✾✿ ✥✽ ✫♥✘✮✤ ✫✜ ✵✤ ✯✫✬✜ ✽✾ ❃✫ ✲✯✯✢ ✘✽✪✢

✯✧✥ ✧✢★ ✯✤●✤✰❊✤ ✯★✰✱✮✤ ✛✤✪✜ ❉✤✾✛✤✪ ✰✽✜ ✽✤✢✻✜✿ ✥✽ ✧✤✮✤

✵✤✬✤ ✽✾ ❃✫ ✵✜✛✮ ✫✤ ❃✛✫✤✯ ✪✻❈✤✻ ❱❲❚ ✫✰✤✢✩▼ ✛❍✤✤✢✭★

✘✽✪✢ ✈✤✰★❈✤ ✽✦✈✤✿ ✶✫ ✫✤✢❉✤✜✥ ✵✜✛✤❊✤✦ ✯✢ ✈✤✵ ✛✢✣ ✧✮✦❍✥

✬✫ ✵✜✛✮ ✛✢✣ ❃✛✫✤✯ ✫✤ ✯✤✰ ❈✤❆✛✾❛✤❃✮✫ ✫✤✪ ✧✤✘❋✧

✯✢ ç✤❢✬ ❃✫✥✤ ✵✤ ✯✫✬✤ ✽✾✿ ✵✤✢ ❈✤❆✛✾❛✤❃✮✫ ✫✤✪

✧✤✘✛✹✣✧ ❝✘✙❍❀ ♣❲❣ ✧✢★ ✼❉✤✤✭✥✤ ✻✥✤ ✽✾✿

qrs✉✇

①② ③④⑤⑥⑦⑧⑨⑩❶⑧ ❶❷❸❹ ❺

(i) ❻❼❽❼❻❾❻❿➀➁ ➂➃➄ ➅➃ ➆➀➇❼ ➅➈ ➅➄❿➉➀ ➊➋➌➍➈ ➆➈ ➎➀➉➏ ➆➀➃ ➐➑❻➒➀➓➁ ➆➔➁➈ →➇➣

↔➆↕ ➙➛ ❾➀❿➀ ➍➜➀➓ ↔❿➀↕ ➙➛➝➝ ➆➔➀➃➞➟ ➍➜➀➓

↔➠↕ ➡➢➤➥ ➎➔➦ ➍➜➀➓ ↔➧➀↕ ➡➢➤➥ ❿➀➔➦ ➍➜➀➓

downloaded from GKTricksIndia.com



❍��✁✂✄☎ ❍�✆✝�✞✟ ✠✞✡ ☛✆✟ ✂☞✌�✍✄20

(ii) ❢✎✏✎ ✑✒✓ ✔✕✖✎ ✗✘ ✙✚❢✛ ✗✜✗✒ ✢✓✜✘ ✣✖✤

✭✔✥ ✦✙✕✒✎ (Eons) ✭✧✕✥ ✑✣✕✔★✩ (Era)

✭✪✥ ✔★✩ (Period) ✭✫✕✥ ✬✮✪ (Epoch)

(iii) ❢✎✏✎ ✑✒✓ ✔✕✖✎ ✗✕ ✯✰✚ ✚✯✱✑✕✎ ✚✕✬✮✑✓✲✢ ✚✒✳ ❢✎✑✕✱✴✕ ✚ ✗✓✵✕✕✒✛✎ ✑✒✓ ✗✣✕✬✔ ✎✣✘✓ ✣✖✶

✭✔✥ ✗✕✖✷ ✩✚✎ ✭✧✕✥ ✪✖✗ ✸✰✗✹✱✎

✭✪✥ ❢✚✺✕✒✻✎ ✭✫✕✥ ç✔✕✵✕ ✗✓✵✢✒❧✕✴✕

(iv) ❢✎✏✎❢✢❢✧✕✯ ✑✒✓ ✗✒ ✺✕✘✯✷✘ ✪✼✣ ✔✕✖✎ ✗✒ ✣✓✖✤

✭✔✥ ✩✽✾✚✘ ✚ ✗✿✬✱ ✚✒✳ ✜✘❀ ✩✕❁ ✹✕✎✒ ✚✕✢✒ ✪✼✣

✭✧✕✥ ✗✿✬✱ ✚ ❂✮✻✼ ✪✼✣✕✒✓ ✔✘ ✩❃❄✘ ✚✒✳ ✜✘❀ ✩✕❁ ✹✕✎✒ ✚✕✢✒ ✪✼✣

✭✪✥ ✚✒ ✪✼✣ ✹✕✒ ✪✖✗✘✬ ✣✖ ✓❅

✭✫✕✥ ❢✜✎✕ ✸✩✪✼✣ ✚✕✢✒ ✪✼✣

(v) ✩✽✾✚✘ ✩✷ ✹✘✚✎ ❢✎✏✎❢✢❢✧✕✯ ✑✒✓ ✗✒ ✢✪✺✕✪ ❢✔✯✎✒ ✚❧✕✕✒✱ ✓ ✩✣✢✒ ✙✕✷✓✺✕ ✣✮✙✕❅

✭✔✥ ❆✙✷✜ ❇❈ ✔✷✕✒✲❉ ✚❧✕✱ ✩✣✢✒ ✭✧✕✥ ❊❋● ✔✷✕✒✲❉ ✚❧✕✱ ✩✣✢✒

✭✪✥ ❇■ ✢✕✧✕ ✚❧✕✱ ✩✣✢✒ ✭✫✕✥ ❇ ✙✷✜❏ ■● ✔✷✕✒✲❉ ✚❧✕✱ ✩✣✢✒

❑▲ ▼◆❖◆▼P▼◗❘❙ ❚❯❱◆❘❲❳ ❨❲❩ ❬❭❘❪ P❫❴❘❫ ❵❛ ❱❘❜❝❘❲❳ ❞❲❳ ❝❡▼❣❤ ✐

(i) ✩✕❢✾✕✱✚ ✪✼✣ ❀❃❄✕✎✘ ❥✬✕✒✓ ✣✖✓✶

(ii) ✩✽✾✚✘ ✔✘ ✸✰✩❢❦✕ ✗✓✜✓❢✛✯ ❢✻✬✒ ✪❁ ✯✔✕✓✒✱ ✑✒✓ ❢✎✏✎ ✚✖♠✕❢✎✔✕✒✓ ✚✒✳ ✑✿✢✺✕✿✯ ✙✓✯✷ ✜✯✕❁♥ ✤
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(v) ✩✽✾✚✘ ✚✒✳ ✚✕✬✮✑✓✲✢ ✔✕✒ ❢✎❢✑✱✯ ✔✷✎✒ ✚✕✢✘ ✩✼✕✷✓❢✺✕✔ ✪✖✗✓✒ ✔✕✖✎ ✗✘ ✾✕✘✓✶
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(ii) ✩✽✾✚✘ ✚✒✳ ❢✚✔✕✗ ✗✓✜✓✛✘ ✙✚t✾✕✕✙✕✒✓ ✔✕✒ ✜✯✕✯✒ ✣✮❁ ✣✷ ✙✚t✾✕✕②❀✷✴✕ ✔✕✒ ✗✓s✕✒✩ ✑✒✓ ✚❢✴✕✱✯ ✔✷✒✓❅

❚▼❪③❘❲❣◆❘ ④❘③⑤

⑥t♣✕✷ ✲t♣⑦ ✩❢✷✬✕✒✹✎✕ ✚✒✳ ✜✕✷✒ ✑✒✓ ❢✎✏✎❢✢❢✧✕✯ ✩s✕✕✒✓ ✩✷ ✚✒✜✗✕✦♣ ✗✒ ✗✿❀✎✕ ❁✔❢⑧✕✯ ✔✘❢✹❁ ✤

(www.sci.edu/public.html and www.nasm.edu)
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✭✗✥ t♣✕✷ ✲t♣ ✔✣✕♥ ✗✒ ❁✔⑧✕ ✔✘ ✪✦✱ ✣✖✶
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❋✍✎ ✏✎ ✑✒✓✔ ✍✕✖ ✗✘✙✕ ✚✕✛ ✜✘✢ ✓✏✣ ✑✏✘✙ ✏✘
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✢✬❋✍✎ ✓✭✍✕✖✮ ✏✎ ✦✕✛✯ ✏✎ ✔✙✧ ✰✏ ✱✘✕✣ ✦✕✛✯ ✧★✲

✫✘ ✫✧ ✰✏ ❀✘✘✕❀✘✥✎ ✦✕✛✯ ✧★✲ ✓✳✣✢✙ ✴✵✶✘✈✘✕✛ ✏✎ ✚✘✕✮✎
✢✙✔ ✷❋✘✥✚✛✸✥ ✧★✹ ✪✫✘ ✜✘✢✈✕ ✏✺✘✎ ✮✕✥✎✓✍✳✈ ✢✙
❚✍✘✥✘✚✤❀✘✎ ✻✯✼✦✘✙ ✓✯❀✘✘✔✕ ✧✤✰ ✓✴✽✘✘✕✛ ✏✘✕ ✯✕❀✘✘ ✧★✩ ✪✫✘
✜✘✢✏✘✕ ❚✍✘✥✘✚✤❀✘✎ ✣✕ ✓✈✏✥✔✕ ✧✤✰ ✦✚❣ ✥✘✍✘✲ ✓✚✵✶✎✲
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✜✛✔✳✘❣✔ ✑✓✭✫✘✜✘✕✛ ✍✕✖ ✑✺✘✘✍ ✏✘✕ ✜✈✯✕❀✘✘ ✏✙ ✓✏✣✎ ✺✘✎
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✏✙✈✕ ✍✘✥✕ ✣✺✘✎ ✏✘✙✏✘✕✛ ✍✕✖ ✓✍❞✘✫ ✚✕✛ ✳✘✈✈✘ ✜✘✍ç✫✏
✧★✹ ✫✧ ✣✚❆✈✕ ✍✕✖ ✓✥✰ ✓✏ ✢✬❋✍✎ ✚✕✛ ✍✛✖✢✈ ✪✫✘✕✛ ✧✘✕✔✘ ✧★✲
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❢✎✏✑ ✒✓✔ ✕ ✖✑✗✘✙✚✛✜✢❢✖✑✣✤✥✑

✐✦✧★✩✪✫✬✩✭✩✪s ✐✧ ✮✩✯ ✮✧ ✧✰✪ ✰✱s✲ ★✪ ✰✱s ✳✰✧✪ ✴✯✵✶ ✯✪s

✐✷✸✪✹✬ ✐✦✧★✩✪✫✬✩ (Deep ocean drilling project)
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✚✦✔✍ ✒✴✬ ✔✔✈✔✕✯ ✛ ✕✯ ✸ ✒★✛ ✔✳ ❣✔✕★✍ ❣✩✯✶ ✏❣ ✪❧ ✔✔✳ ✧❣✔✹ ✚ ✕ ✷ ✧✔✥

✒✳❞✭ ★✍ ❣✩❢ ✦✔✵✏✯✖✢ ❞✔ ✺✴ ✻✸✛ ✏✕✖✼ ✽ (Focus) ❞❣✭ ✔★✔

❣✩✶ ❜ ✚✕ ✈✏✏✕✯✖ ✽ (Hypocentre) ✦✔✍ ❞ ❣✔ ✧✔★✔ ❣✩✶

✷ ✧ ✔✥ ★✯✗✸✕✯ ✈✭ ✸➴✈✭ ✸ ✒✴✬ ✔✔✈✔✕✯ ✛ ✕✯ ✲✭★✍ ❣✾❜✥ ✢ ✑❧ ✏✍ ❞✍

✚★❣ ★❞ ✢ ❣✾✹ ✲★✍ ❣✩✯✶ ✦✔✵★✭ ✢ ✗ ✏❣ ✒✿✯✴ ✾ ✧✔✕ ✺✴ ✻ ✸✛ ✏✕✯✖ ✽

✏✕✖ ✚✛✍✢ ★✛ ❣✔✕★✔ ❣✩❢ ✈✒♦✏✕ ✯✖ ✽ (Epicentre) ❞ ❣✭✔★✔

❣✩✶ ✈✒♦✏✕✯✖ ✽ ✢ ✗ ❣✍ ✚✿✚✕ ✢ ❣✭✕ ★✯✗✸✔✕✯ ❞ ✔✕ ✛ ❣✚✵✚ ✒❞✜ ✔

✧✔★✔ ❣✩✶ ✈✒♦✏✕✯✖ ✽ ✺✴ ✻✸✛ ✏✕✯✖ ✽ ✏✕✖ t✍ ❞ ✷✢ ✗ ❀❁ ❂❃ ✏ ✕✖

❞ ✔✕✘ ✔ ✢ ✗❄ ❣✔✕★✔ ❣✩✶

❍❅❆❇❈❉❊ ❋● ■❏ ❈❑▲ ❈ (Earthquake waves)

✚✦✔✍ ✎ ✔✱✒★❞ ✦✔✵✏✯✖✢ ✪❧ ✔✭✛ ✯✰✭ (Lithosphere) ✛ ✕✯

❣✍ ✈ ✔★✕ ❣✩✯✶ ❜✚✍ ✈▼✜ ✔✜ ✛ ✕ ✯ ✈✔✸ ✕ ✈✔✢ ✢ ✑❧✏✍ ❞✍ ✒✏✒✦✔✼ ✳

✢ ✗★✔✕ ✯ ✏✕✖ ✿✔✗✕ ✛ ✕✯ ✢ ◆❖ ✕✯✸✕✶ ✈ ✦✔✍ ❜ ★✳✔ ✚✛ P ✭ ✕✳✔ ✢✜ ✔✥ ◗ ★ ❣✩

✒❞ ✪❧ ✔✭✛ ✯✰✭ ✢ ✑❧ ✏✍ ✏ ✕✖ ♦✗✔★✭ ✚✕ ❘❂ ❂ ✒❞❂✛ ✍ ❂ ★❞

❞✍ ✸❣✗✔❜✥ ✏✔✭ ✕ ✦✔✔✸ ❞ ✔✕ ❞❣★✕ ❣✩✯✶ ✦ ✔✵✏✯✖✢✛ ✔✢✍ ✜ ✯❙ ✔

(Seismograph) ✚★❣ ✢ ✗ ✢ ❣✾✹ ✲ ✳✕ ✏✔✭✍ ✦✔✵ ✏✯✖✢ ★✗✯✸✔✕✯

❞ ✔✕ ✈✒✦✔✭✕✒✮ ✔★ ❞ ✗★✔ ❣✩✯✶ ✒✲❙ ✔ ❚❯ ❱ ✦✔✵✏✯✖✢ ✍✜ ★ ✯✗✸ ✔✕✯ ❞✔

✈✒✦✔✭ ✕✮✔✍✜ ✏❲ (Curve) ✒✴ ✮✔✔★ ✔ ❣✩✶ ✜ ❣ ✏❲ ★✍ ✳

✈✭ ✸ ✿✳✔✏❳ ✏✔✭✍ ★✗✯✸✔✕✯ ❞ ✔✕ ✎ ✴ ✒✬✔✥★ ❞✗★✔ ❣✩✶ ✿✾✒✳✜ ✔✴✍

★✔✩✗ ✢ ✗ ✦✔✵ ✏✯✖✢✍✜ ★✗✯✸ ✕✯ ✴ ✔✕ ✎ ❞✔✗ ❞✍ ❣✯✩ r ✦✔✵✸ ✒✦✔✥ ❞ ★✗✯✸✕✯

(Body waves) ✏ ♦ ✗ ✔ ★✭ ✍ ✜ ★ ✗ ✯ ✸ ✕ ✯ (Surface

waves)✶ ✦✔✵✸ ✒✦✔✥ ❞ ★✗✯✸✕✯ ✺✴ ✻✸✛ ✏✕✯✖ ✽ ✚✕ ✷ ✧✔✥ ✏ ✕✖ ✛ ✾❨ ★

✏✕✖ ✴ ✔✩✗✔ ✳ ✢ ✩✴ ✔ ❣✔✕★✍ ❣✩✯ ✈ ✔✩✗ ✢ ✑❧ ✏✍ ✏✕✖ ✈✯✴ ✫✳✍ ✦✔✔✸ ✚ ✕

❣✔✕❞ ✗ ✚ ✦✔✍ ✒✴✬ ✔✔✈✔✕✯ ✛ ✕✯ ✈ ✔✸✕ ✿◆❖ ★✍ ❣✩✯✶ ❜✚✒✭✙ ❜✼ ❣✕✯

✦✔✵✸✒✦✔✥❞ ★✗✯✸✯✕ ❞❣✔ ✧✔★✔ ❣✩✶ ✦✔✵✸✒✦✔✥ ❞ ★✗✯✸✔✕✯ ✙ ✏✯ ♦✗✔★✭✍✜

✬ ✔✩✭ ✔✕✯ ✏✕✖ ✛▼ ✜ ✈✼✜ ✔✕✼ ✜ ✒❲✜ ✔ ✏✕✖ ❞✔✗✘ ✔ ✳ ❜✥ ★✗✯✸ ✕✯ ✺❩✢✼ ✳

❣✔✕★✍ ❣✩✯ ✒✧✼ ❣✕✯ ♦✗✔★✭✍✜ ★✗✯✸ ✕✯ ❞❣✔ ✧✔★✔ ❣✩✶ ✜ ✕ ★✗✯✸✕ ✯

♦✗✔★✭ ✏✕✖ ✚✔❧✔➴✚✔❧✔ ✲✭★✍ ❣✩✯✶ ★✯✗✸✔✕✯ ❞✔ ✏✕✸ ✈✭✸➴✈✭✸

✣ ✔✳❩ ✏ ✏✔✭ ✕ ✢✴ ✔❧ ✔✔✕✥ ✯ ✚✕ ✸✾✧✗✳✕ ✢ ✗ ✢ ✒✗✏✒★✥ ★ ❣✔✕ ✧✔★✔ ❣✩✶

✈✒♦❞ ✣✔✳❩ ✏ ✏✔✭ ✕ ✢✴ ✔❧ ✔✔✕✥ ✯ ✛ ✕✯ ★✗✯✸✔✕✯ ❞ ✔ ✏✕✸ ✈✒♦❞ ❣✔✕★✔

❣✩✶ ✢✴ ✔❧ ✔✔✕❬ ✏✕✖ ✣ ✔✳❩ ✏ ✛ ✕✯ ✒✦✔✼ ✳ ★✔✙✹ ❣✔✕✳ ✕ ✏✕✖ ❞✔✗✘ ✔ ✢ ✗✔✏★✥ ✳

(Reflection) ✙ ✏✯ ✈✔ ✏★✥ ✳ (Refraction) ❣✔✕★✔ ❣✩❢

✒✧✚✚ ✕ ❜✳ ★✗✯✸✔✕✯ ❞✍ ✒✴ ✬ ✔✔ ✦✔✍ ✿✴✭ ★✍ ❣✩✶

✦✔✵✸✦✔✍✥✜ ★✗✯✸✯ ✕ ✦✔✍ ✴ ✔✕ ✎ ❞ ✔✗ ❞✍ ❣✔✕★✍ ❣✩✯✶ ❜✼ ❣✕✯ ❭P❪

★✗✯✸ ✕✯ ✏ ❭S❪ ★✗✯✸✕✯ ❞ ❣✔ ✧✔★✔ ❣✩✶ ❭P❪ ★✗✯✸ ✕✯ ★✍ ✏❫ ✸✒★ ✚ ✕

✲✭ ✳✕ ✏✔✭✍ ★✗✯✸✕✯ ❣✩✯ ✈✔✩✗ ♦✗✔★✭ ✢ ✗ ✚✿✚✕ ✢ ❣✭✕ ✢ ❣♣✾✹ ✲ ★✍

❣✩✯✶ ❜✼ ❣✕✯ ❭✎ ✔❧ ✔✒✛ ❞ ★✗✯ ✸✕✯❪ ✦✔✍ ❞ ❣✔ ✧✔★✔ ❣✩✶ ❭P❪ ★✗✯✸ ✕✯

▼ ✏ ✒✳ ★✗✯✸✔✕✯ ✧✩✚✍ ❣✔✕ ★✍ ❣✯✩✶ ✜ ✕ ✸✩✚❢ ★✗✭ ✏ t ✔✕✚r★✍ ✳✔ ✕✯

✎ ❞✔✗ ✏✕✖ ✢ ✴ ✔❧ ✔✔✕✥ ✯ ✚✕ ✸✾✧✗ ✚❞ ★✍ ❣✩✯✶ ❭S❪ ★✗✯✸✕✯ ♦✗✔★✭

✢ ✗ ✏✾✖❴ ✚✛ ✜ ✈✯★✗✔✭ ✏✕✖ ✿✔✴ ✢ ❣✾✹ ✲★✍ ❣✩✯✶ ✜ ✕ ❭ ✒❵ ★✍✜ ❞

★✗✯✸✕ ✯❪ ❞❣✭ ✔★✍ ❣✩✯✶ ❭S❪ ★✗✯✸✔✯✕ ✏✕✖ ✒✏✤ ✔✜ ✛ ✕✯ ✙ ❞ ✛ ❣❩ ✏✢ ✵✘ ✔✥

★❧✜ ✜ ❣ ❣✩ ✒❞ ✜ ✕ ✏✕✖ ✏✭ t ✔✕✚ ✢✴ ✔❧ ✔✔✕✥ ✯ ✏✕✖ ❣✍ ✛ ✔▼✜✛ ✚✕

✲✭ ★✍ ❣✩✯✶ ❭S❪ ★✗✯✸✔✕✯ ❞✍ ✜❣ ✙ ❞ ✛ ❣❩ ✏✢ ✵✘ ✔✥ ✒✏✬✔✕✤ ✔★ ✔ ❣✩✶

❜ ✚✍ ✒✏✬ ✔✕✤ ✔★✔ ✳✕ ✏✩❛✔✒✳❞ ✔✕✯ ❞ ✔✕ ✦✔✵✸✦✔✍✥✜ ✚ ✯✗✲ ✳✔ ✚✛ P ✳✕ ✛ ✕ ✯

✛ ✴✴ ❞✍ ✶ ✢ ✗✔✏★✥ ✳ (Reflection) ✚✕ ★✗✯✸✕✯ ✎ ✒★▼ ✏✒✳ ★

❣✔✕❞✗ ✏✔✢ ✚ ✭✔✩❳ ✈✔★✍ ❣✯✩❢ ✧✿✒❞ ✈✔✏★✥✳ (Refrection)

✚✕ ★✗✯✸✕✯ ❞❜✥ ✒✴✬✔✔✈✔✕✯ ✛ ✕✯ ✲✭★✍ ❣✩✯✶ ✦✔✵✏✯✖✢✭✕✮✔✍ ✢ ✗ ✿✳✕

✈✔✗✕✮✔ ✚✕ ★✗✯✸✔✕✯ ❞✍ ✒✴✬ ✔✔➴✒✦✔✼ ✳★✔ ❞✔ ✈✳✾✛ ✔✳ ✭✸✔✜✔ ✧✔★✔

❣✩✶ ♦✗✔★✭✍✜ ★✗✯✸✕✯ ✦✔✵✏✯✖✢✭✕✮✔✍ ✢ ✗ ✈✯★ ✛ ✕✯ ✈✒✦✔✭✕✒✮✔★

❣✔✕★✍ ❣✯✩✶ ✜✕ ★✗✯✸✕✯ ❝✜✔✴✔ ✒✏✳✔✬✔❞✔✗✍ ❣✔✕★✍ ❣✩✯✶ ❜✳ ✚✕ ✬ ✔✩✭

✒✏✪❧ ✔✔✒✢ ★ ❣✔✕★✍ ❣✩✯ ✈✔✩✗ ❜✛ ✔✗★✯✕ ✒✸✗ ✧✔★✍ ❣✯✩✶

❡❤❥❦♠♥qs✉ ✇① ♠② ❤③♠ ④ ❤ ⑤♠⑥①⑦ ❤

✒✦✔✼ ✳ ➴✒✦✔✼ ✳ ✎ ❞ ✔✗ ❞✍ ✦✔✵✏✯✖✢✍✜ ★✗✯✸ ✔✕✯ ✏✕✖ ✚✯✲ ✒✗★ ❣✔✕✳✕

❞✍ ✎✘ ✔✔✭✍ ✒✦✔✼ ✳➴✒✦✔✼ ✳ ❣✔✕★✍ ❣✩✶ ✧✩✚ ✕ ❣✍ ✜ ✕ ✚✯✲✒✗★ ❣✔✕★✍

❣✩✯ ★✔✕ ✬ ✔✩✭ ✔✕✯ ✛ ✕✯ ✏✯✖✢ ✳ ✢ ✩✴ ✔ ❣✔✕★✍ ❣✩✶ ❭P❪ ★✗✯✸ ✔✕✯ ✚✕ ✏✯✖✢ ✳

❞✍ ✒✴ ✬✔ ✔ ★✗✯✸ ✔✕✯ ❞✍ ✒✴✬ ✔✔ ✏✕✖ ✚✛ ✔✳✔✯★ ✗ ❣✍ ❣✔ ✕★✍ ❣✩✶ ✜ ❣

✚✯✲ ✗✘ ✔ ✸ ✒★ ❞✍ ✒✴✬ ✔✔ ✛ ✕✯ ❣✍ ✢✴ ✔❧ ✔✥ ✢ ✗ ✴ ✿✔✏ ✰✔✭★✍ ❣✩✶

❜ ✚✏ ✕✖ ❀✴ ✿✔ ✏❄ ✏ ✕✖ ✢ ✖✭ ✪ ✏✫✢ ✢ ✴ ✔❧ ✔✥ ✏ ✕✖ ✣ ✔ ✳❩ ✏ ✛ ✕✯

✒✦✔✼ ✳★✔ ✈✔★✍ ❣✩ ✈✔✩✗ ✬ ✔✩✭✔✕✯ ✛ ✕✯ ✚✯ ✏✾✖ ✲✳ ✏ ✢✖ ✩✭ ✔✏ ❞✍

✎ ✒❲✜✔ ✢ ✩✴ ✔ ❣✔✕★✍ ❣✩✶ ✈✼✜ ★✍ ✳ ★✗❣ ❞✍ ★✗✯✸ ✯✕ ✚✯✲✗✘ ✔

✸ ✒★ ✏✕✖ ✚✛ ❞✔✕✘ ✔ ✒✴ ✬✔✔ ✛ ✕✯ ✏✯✖✢ ✳ ✢ ✩✴ ✔ ❞ ✗★✍ ❣✩✯✶ ❭S❪ ★✗✯✸ ✕✯

✺✖▼ ✏ ✔✥ ♦✗ ★✭ ✛ ✕ ✯❢ ★ ✗✯✸ ✔✕✯ ❞✍ ✒✴ ✬ ✔✔ ✏✕✖ ✚✛ ❞ ✔✕✘ ✔ ✢ ✗ ✏✯✖✢ ✳

✢ ✩✴ ✔ ❞ ✗★✍ ❣✯✩✶ ✈★⑧ ✜ ✕ ✒✧✚ ✢✴ ✔❧ ✔✥ ✚✕ ✸✾✧✗★✍ ❣✩✯ ✺ ✚✛ ✕ ✯

✺ ✦✔✔✗ ✏ ✸★✥ ✿✳✔★✍ ❣✩✯✶ ♦✗✔★✭✍✜ ★✗✯✸✕✯ ✚✿✚✕ ✈✒♦❞

✒✏✳✔✬ ✔❞ ✔✗✍ ✚✛ P✍ ✧✔★✍ ❣✩✯✶

⑨❤✉ ❤ ⑩❤③❶❤ ④❤ ❷❸ ❹❡❤ ❦

✦✔✵✏ ✯✖✢✭ ✕✮✔✍ ✜ ✯❙ ✔ (Seismograph) ✢ ✗ ✴ ✵✗✪❧ ✔ ✪❧ ✔✔✳✔✕✯ ✚ ✕

✈✔✳✕ ✏ ✔✭✍ ✦✔✵✏✯✖✢ ✍✜ ★✗✯✸ ✕✯ ✈✒✦✔✭✕✒✮✔★ ❣✔✕★✍ ❣✩✯✶ ✜ ❺✒✢

✏✾✖❴ ✙ ✕✚ ✕ ❻ ✔✕❙ ✔ ✦ ✔✍ ❣✯✩ ✧❣✔✹ ❞✔ ✕❜✥ ✦ ✔✍ ✦✔✵ ✏✯✖✢ ✍✜ ★✗✯✸
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✈✎✏✑✒✓ ✎✔ ✑✕ ✖✗✘✙ ✗✑✓ ✕✘✚ ✛✓✜✓ ✢ ✑✓✣ ✑ ✤ ✑✓ ✏✑✥✦ ✙✧★ ✘✩ ✪✑✩✑ ✢ ✑✓✣ ✑

(Shadow zone) ✤ ✗✑ ✫ ✑✕✑ ✗✬ ✚ ✎✦ ✎✏✑✭ ✖ ✏✑✥✦ ✙✧★ ✘✩

❄✑✮ ✖ ✑✈✑✓ ✙ ✦✓✧ ✈✯ ✩✩✖ ✜✓ ★ ✕ ✑ ✰✒✕✑ ✗✬ ✎✤ ✛✤ ✏✑✥✦ ✙✧★

✤ ✑ ✪✑✩✑ ✢ ✑✓✣ ✑ ❞✥✜ ✱✓ ✏✑✥✦ ✙✧★ ✦✓✧ ✪✑✩✑ ✢ ✑✓✣ ✑ ✜✓ ✜✦✲✳ ✑✑ ✎✏✑✭ ✖

✗✑✓ ✕✑ ✗✬✚ ✎✰✣ ✑ ❣✴✵ ✈ ✈✑✬ ✱ ✶ ✷✓ ✙ ✸P✹ ✦ ✸S✹ ✕✱✙✺ ✑✓ ✙ ✤ ✑

✪✑✩✑ ✢ ✑✓✣ ✑ ★ ◆❞ ✎✻✑✲ ✕ ✎✤ ✩✑ ✺ ✩✑ ✗✬✚ ✩✗ ❞✓✔ ✑✑ ✫ ✑✕✑ ✗✬ ✎✤

✏✑✥✦ ✙✧★ ✒✓✔ ✑✘ ✏✑✥ ✦ ✙✧★ ✈✎✼✦✓ ✙✧✽ ✜✓ 105° ✦✓✧ ✏✑ ✘✕ ✱ ✎✤✜ ✘

✏✑✘ ❞✥ ✱✘ ★ ✱ ✸P✹ ✦ ✸S✹ ❞ ✑✓ ✖✑✓ ✙ ✗✘ ✕✱✙✺ ✑✓ ✙ ✤ ✑ ✈ ✎✏ ✑✒✓✔ ✑✖

✤ ✱✕✓ ✗✬✙✚ ✏✑✥✦ ✙✧★ ✒✓✔ ✑✘✾ ✈✎✼✦✓ ✙✧✽ ✜✓ 145° ✜✓ ★ ✱✓ ✦✓✧✦ ✒

✸P✹ ✕ ✱✙✺ ✑✓ ✙ ✦ ✓✧ ★ ✗✿ ❀ ✰✖✓ ✤ ✑✓ ✗✘ ❞ ✫ ✲ ✤ ✱✕✓ ✗ ✬✙ ✈ ✑ ✬✱ ✸S✹

✕ ✱✙✺ ✑✓ ✙ ✤ ✑✓ ✈✎ ✏✑ ✒✓ ✎✔ ✑✕ ✖✗ ✘✙ ✤ ✱ ✕✓ ✚ ✈ ✕r ✦ ✬ ❁✑ ✎✖✤ ✑✓ ✙ ✤ ✑

✷ ✑ ✖✖ ✑ ✗ ✬ ✎✤ ✏ ✑✥ ✦ ✙✧ ★ ✈✎✼✦ ✓ ✙✧ ✽ ✜ ✓ 105° ✈ ✑ ✬✱ 145°

✦✓✧ ✶✘✰ ✤ ✑ ✢ ✑✓✣✑ ♦✫ ✗✑❀ ✤ ✑✓ ❂✲ ✏✑✘ ✏✑✥✦ ✙✧★ ✘✩ ✕✱✙✺ ✈✎✏✑✒✓ ✎✔ ✑✕

✖ ✗✘ ✙ ✗✑✓ ✕✘✉ ❞ ✑✓ ✖✑✓ ✙ ❃ ✤ ✑✱ ✤ ✘ ✕ ✱✺ ✑✓ ✙ ✦✓ ✧ ✎ ✒✛ ✪✑ ✩✑ ✢ ✑✓ ✣ ✑

(Shadow zone) ✗ ✬✙ ✚ 105° ✦✓ ✧ ★ ✱✓ ★ ✥ ✱✓ ✢ ✑✓ ✣ ✑ ✷✓ ✙ ✸S✹

✕ ✱✙✺ ✓ ✙ ✖ ✗✘ ✙ ★ ✗ ✿❀ ✰ ✕✘ ✙✚ ✸S✹ ✕✱ ✙✺ ✑✓ ✙ ✤ ✑ ✪ ✑✩✑ ✢ ✑✓ ✣ ✑ ✸P✹ ✕✱ ✙✺ ✑✓ ✙

✦ ✓ ✧ ✪✑ ✩✑ ✢ ✑✓ ✣ ✑ ✜✓ ✈ ✎✼✤ ✎✦ ❅ ✕❆ ✕ ✗ ✬✚ ✏✑✥✦ ✙✧★ ✈ ✎✼ ✦✓ ✙✧❞ ◆ ✦ ✓✧

105° ✜ ✓ 145° ✕✤ ✸P✹ ✕✱ ✙✺ ✑✓ ✙ ✤ ✑ ✪✑ ✩✑ ✢ ✑✓ ✣ ✑ ✛✤

★ ✐❇ ✘ (Band) ✦ ✓✧ ❈★ ✷✓ ✙ ★ ❆✳✦✘ ✦✓✧ ✰✑✱✑✓✙ ✕✱★✧ ❃ ✕✘✕

✗✑✓✕✑ ✗✬✚ ✸S✹ ✕✱✙✺ ✑✓ ✙ ✤ ✑ ✪✑✩✑ ✢ ✑✓✣ ✑ ✖ ✦✓✧✦ ✒ ✎✦ ❅✕✑✱ ✷✓✙ ✶❦❉✑

✗✬✾ ✦ ✱✖❊ ✩✗ ★❆✳✦ ✘ ✦✓✧ ❋● ❃ ✎✕✻✑✕ ✏✑✑✺ ✜✓ ✏✑✘ ✈✎✼✤ ✗✬✚

✈✺ ✱ ✈✑★✤ ✑✓ ✏✑✥✦ ✙✧★ ✈✎✼✦✓✙✧✽ ✤ ✑ ★✕✑ ✗✑✓ ✕✑✓ ✈✑★ ✎✤✜ ✘

✏✑✘ ✏✑✥✦ ✙✧★ ✤ ✑ ✪✑✩✑ ✢✑✓✣ ✑ ✱✓✔ ✑✑✙✎✤ ✕ ✤ ✱ ✜✤ ✕✓ ✗✬✙✚ ♦✎✤✜ ✘

✏✑✥✦✙✧★ ✈✎✼✦✓ ✙✧✽ ✤ ✑✓ ✫✑✖✖✓ ✤ ✑ ✎✦✦ ✱■ ✑ ✶ ✑❏❑✜ ✷✓ ✙ ★ ❆▲▼ ✵❖

✷✓✙ ✎❞ ✩✑ ✺ ✩✑ ✗✬✚✉

P◗❘❙❚❯❱ ❲❳ ◗❨

(i) ✜ ✑✷ ✑✭ ✩✕r ✎✦✦ ✕✲ ✎✖✤ (Tectonic) ✏✑✥✦ ✙✧★ ✗✘

✈✎✼✤ ✈ ✑✕✓ ✗✬✙✚ ✩✓ ✏✑✥✦ ✙✧★ ✏✑◆✙✻✑✕✒ ✦✓✧ ✎✤ ✖✑✱✓

✰✐❇ ✑✖✑✓ ✙ ✦✓✧ ✜ ✱✤ ✫ ✑✖✓ ✦✓✧ ✤ ✑✱■ ✑ ♣❩★✭ ✖ ✗✑✓ ✕✓ ✗✬✙✚

(ii) ✛✤ ✎✦ ✎✻✑▲✮ ✦✺ ✲ ✦✓✧ ✎✦✦ ✕✲ ✎✖✤ ✏✑✥✦ ✙✧★ ✤ ✑✓ ✗✘

❬✦✑✒✑✷✿✔✑✘✫✭ ✩ (Volcanic) ✏✑✥✦ ✙✧★ ✜ ✷❭✑ ✫ ✑✕✑

✗✬✚ ✩✓ ✏✑✥ ✦ ✙✧★ ✈ ✎✼✤ ✑✙✻✑✕r ✜ ✎❪ ✩ ❬✦ ✑✒✑✷ ✿✔ ✑✘

✢ ✑✓✣ ✑✑✓ ✙ ✕✤ ✗✘ ✜ ✘✎✷✕ ✱✗✕✓ ✗✬✙✚

(iii) ✔ ✑✖✖ ✢ ✑✓✣ ✑✑✓ ✙ ✷✓ ✙ ✤ ✏✑✘❫✤ ✏✑✘ ✈❩ ✩✎✼✤ ✔ ✑✖✖ ✤ ✑✩✲

✜✓ ✏✑✥ ✎✷✺ ✕ ✔ ✑✑✖✑✓ ✙ ✤ ✘ ✪✕ ❧ ✗ ✫ ✑✕✘ ✗✬✾ ✎✫✜✜✓

✗❴✦✓✧ ❭✮ ✦✓✧ ✷✗✜✥✜ ✎✤ ✛ ✫ ✑✕✓ ✗✬✙✚ ❂✭ ✗✓ ✙ ✎✖✩✑✕

(Collapse) ✏✑✥✦ ✙✧★ ✤ ✗✑ ✫ ✑✕✑ ✗✬✚

(iv) ✤ ✏ ✑✘❫✤ ✏✑✘ ★ ✱✷✑■ ✑✿ ✦ ✱✑✜ ✑✩✎✖✤ ✎✦ ❅★✧ ✑✓✮ ✜ ✓

✏✑✘ ✏✑✥ ✎✷ ✷✓ ✙ ✦ ✙✧★ ✖ ✗✑✓ ✕✘ ✗✬✚ ❂✜ ✕✱✗ ✦✓✧ ❭✮ ✤ ✑✓ ✙

✤ ✑✓ ✎✦ ❅★✧ ✑✓✮ (Explosion) ✏✑✥✦ ✙✧★ ✤ ✗✕✓ ✗✬✙✚

(v) ✫ ✑✓ ✏✑✥ ✦ ✙✧★ ✶❦ ❉✓ ✶ ✑❀❄✑ ✦ ✑✒✓ ✢ ✑✓✣ ✑✑✓ ✙ ✷✓ ✙ ✈✑✕✓ ✗✬✙✾ ♣✭ ✗✓ ✙

✶ ✑❀✼ ✫ ✎✖✕ (Reservoir induced) ✏✑✥✦ ✙✧★

✤ ✗✑ ✫ ✑✕✑ ✗✬✚

❢❵❛❜ ❝❡❤ ❥♠♥ ♠❜qs ❥t♥ ✇❜①②③④⑤⑥⑦ ⑧❜⑦❜ ⑨❜⑩❛❜
(Earthquake shadow zones)
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❍✍✎✏✑✒✓✍✔✑ ✕✖ ✗✍✓

✘✙✚✛✜✢✣✤✥ ✦✙✧★✙✩✙✪✜ ✫✙ ✬✙✣★ ✘✙✚✛✜✢✣✤✥ ✭✤✛✮✭✙ ✛✪✢ ✩✙✯✙✰

✣✰ ✩✱✙✛✙ ✩✙✦✙✙✭ ✫✤ ✭✤✛✮✭✙ ✛✪✢ ✩✙✯✙✰ ✣✰ ✲✫✥✙ ✳✙✭✙

❣✴✵ ✘✙✚✛✜✢✣✤✥ ✭✤✛✮✭✙ ✫✤ ✬✙✣★✤ ✶✲✰✷✧✰ ✸✛✪✢✹✺ (Richter

scale) ✛✪✢ ★✙✬ ✻✪ ✳✙★✤ ✳✙✭✤ ❣✴✵ ✘✙✚✛✜✢✣✤✥ ✭✤✛✮✭✙

✘✙✚✛✜✢✣ ✛✪✢ ✼✙✴✰✙★ ✽✳✙✾ ✬✿✷✭ ❣✙✪★✪ ✻✪ ✻✜❀✜✲✯✭ ❣✴✵ ❁✻

★✙✬ ✣✰ ✳✙★✙ ✳✙✭✙ ❣✴✵ ✥❣ ✉✧✫✙✪✜ ✻✪ ❣✿❁✾ ❂❃✥❄✙ ❣✙✲★

⑥✙✰✙ ✲★✯✙✾✲✰✭ ✫✤ ✳✙✭✤ ❣✴✵ ❁✻✫✤ ❅❣★✭✙ ✫✙ ❆ ✻✪ ❆❇

✭✫ ❣✙✪✭✤ ❣✴✵

❈❉❊❋●■❏ ❋❑■ ▲❈❉❉❋

✘✙✚✛✜✢✣ ▼✫ ❂✙◆✲✭✫ ✩✙✣✼✙ ❣✴✵ ✘✙✚✛✜✢✣✤✥ ✩✙✣✼✙ ✻✪ ❣✙✪★✪

✛✙✹✪ ❂✫✙✪✣ ✲★♦★ ❣✴✜

(i) ✘✙✚✲✬ ✫✙ ✲❣✹★✙

(ii) ✯✰✙✭✹✤✥ ✲✛✻✜❅✲✭

(iii) ✘✙✚❖✸P✙✹★◗✣✜✫✸P✙✹★

(iv) ✬❡✼✙ ❘✛❙✙ (Soil liquefaction)

(v) ✯✰✙✭✹ ✫✙ ▼✫ ✭✰✣✢ ✉✿✫★✙

(vi) ✲❣✬✸P✙✹★

(vii) ✯✰✙✭✹✤✥ ✲✛✸✱✙✙✣★

(viii) ❀✙❝✦✙ ✛ ✭✧❀✜✦✙ ✛✪✢ ✧✚✧★✪ ✻✪ ❀✙❚❯

(ix) ✩✙❅ ✹❅★✙

(x) ❁✬✙✰✭✙✪✜ ✫✙ ✧✚✧★✙ ✭✱✙✙ ❚✙❝❜✙✪✜ ✫✙ ❱✛✸✭ ❣✙✪★✙

(xi) ✛✸✭✿✩✙✪✜ ✫✙ ✲❅✰★✙

(xii) ✻✿★✙✬✤✵

✬✙✣★✤ ✛✪✢ ✩★✿✻✙✰ ✘✙✚✛✜✢✣ ✫✤ ✭✤✛✮✭✙ ❲ ✻✪ ❆❲ ✭✫ ❣✙✪✭✤

❣✴✵ ✩✙✦✙✙✭ ✫✤ ✭✤✛✮✭✙◗❅❣★✭✙ (Intensity scale) ✫✙✪

❁✧✹✤ ✛✪✢ ✘✙✚✛✜✢✣ ✛✴❳✙✲★✫ ✬✰✛✴✢✹✤ (Mercalli) ✛✪✢

❨❩❬❭❪❫❴ ❵❩❛❩ ❞❢❤ ❥❢❦❧❩❥ ❦❩ ❤❦ ♠♥♣q r s❛t  (LOC) ✈✇❪
①②③❩④ ⑤✈❥ ❧✇④❢ ⑦❨❩❩❛④⑧
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♠✎✏✑✒✓✔ ✕✖✗✘✙✚ ✎✛✜✑✑✢✑✒✣ ✤✒✣ ✕✒ ✎✥✦✒ ✧★ ✩✑ ✪✜✑✑✢

▲✫✑✦✬✎✑✒✣ ✎✏ ✭✒✮✑✑ ✯✑ ✕✩✔✑ ✥✰ ✯✙✱✩ ✲✳✴ ✩✑✒ ♠✕

④✑✒✵✑ ✤✒✣ ✥✑✒✶✒ ✢✑✦✒ ✯✶ ✢ ✷✶ ✩✘ ✥✑✱✶ ✕✒ ✕✤✸✑ ✯✑

✕✩✔✑ ✥✰❧ ✹✕✺✶✑✤✘✻ ✩✑ ✪✜✑✑✢ ✔✜✑✘ ✎✼✽✒✾✑ ✯✙ ✜✑✖✢✣✿✎ ✩✑

✲✱✷✢✒✣✿✈ ✕✤✺✈✘ ✲✷▲✔✦ ✎✏ ✥✑✒ ✲✑✰✏ ✜✑✖✢✣✿✎ ✩✘ ✔✘✢✛✔✑

✙✥✺✔ ✲✱✷✩ ✥✑✒❧ ✹✕✺✶✑✤✘✻ ✲✎✶✒ ✲✑✎ ✤✒✣ ✜✑✖✢✣✿✎ ✶✥✘✣ ✥✰❝

✴✒ ✢✑▲✔✢ ✤✒✣ ✦✥✏✒✣ ✥✰✣ ✯✑✒ ✜✑✖✢✣✿✎✘✴ ✔✏✣✾✑✒✣ ✕✒ ♠❀✎✳✶ ✥✑✒✔✘

✥✰✣❧ ✴❣✱✎ ✤✖✦ ✬✎ ✕✒ ✢✣✿✎✶ ✩✘ ✱❁✴✑ ✢✺✿✧ ✕✒✢✒✣✿✼ ✥✘

✏✥✔✘ ✥✰❝ ✱✎✿✏ ✜✑✘ ✴✱✭ ✜✑✖✢✣✿✎ ✩✘ ✔✘✢✛✔✑ ✱✏✓❥✏ ▲✢✒✿✦

✎✏ ✐ ✕✒ ✲✱✷✩ ✥✰ ✔✑✒ ❂✕✢✒✿ ✎✱✏❃✑✑✤ ✲❀✴✱✷✩

✱✢✶✑❢✑✩✑✏✘ ✥✑✒✔✒ ✥✰✣❧

❄❅❆❇❈❉❊ ❋● ■❅❇❏❑▼❅

✜✑✖✢✣✿✎ ◆✩ ✪✑❖✱✔✩ ✲✑✎✭✑ ✥✰❧ ✔✘✢✛ ✜✑✖✢✣✿✎ ✢✒✿ ✸❥✩✑✒✣ ✕✒

✯✶ ✢ ✷✶ ✩✘ ✲✱✷✩ ✥✑✱✶ ✥✑✒✔✘ ✥✰❧ ✱✎✿✏ ✜✑✘ ◆✒✕✑ ✶✥✘✣

✥✰ ✱✩ ✱✢❢✢ ✢✒✿ ✕✜✑✘ ✜✑✑✾✑✒✣ ✤✒✣ ✔✘✢✛ ✜✑✖✢✣✿✎ ✥✘ ✲✑✔✒ ✥✰✣❧

✢✒✿✢✦ ✢✥✘ ④✑✒✵✑ ✯✑✒ ✜✑✛✣❢✑ ✢✒✿ ✕✤✘✎ ✥✰✣❝ ◆✒✕✒ ✔✘✢✛ ✸❥✢✒✿

✤✥✕✖✕ ✩✏✔✒ ✥✣✰❧ ✥✤ ❡✢✑✦✑✤✺✮✑✘ ✢ ✜✑✖✢✣✿✎ ✢✒✿ ✱✢✔✏❃✑

✩✑ ✢❃✑❞✶ ✲✾✦✒ ✲P✴✑✴ ✤✒✣ ✎◗✽✒✣✾✒❧

✪✑✴★ ✴✥ ✭✒✮✑✑ ✾✴✑ ✥✰ ✱✩ ✱✏✓❥✏ ▲✢✒✿✦ ✎✏ ç ✕✒

✲✱✷✩ ✔✘✢✛✔✑ ✢✑✦✒ ✜✑✖✢✣✿✎ ✢✒✿ ✲✑✶✒ ✩✘ ✕✣✜✑✑✢✶✑ ✙✥✺✔

✥✘ ✩✤ ✥✑✒✔✘ ✥✰ ✯✑✒ ❘❙❚ ✢❯✑✑✒❱ ✤✒✣ ◆✩ ✥✘ ✙✑✏ ✲✑✔✒ ✥✰✣❧

✯✙✱✩ ✥t✢✒✿ ✜✑✖✢✣✿✎ ✦✾✜✑✾ ✥✏ ✱✤✶❥ ✎❲✫✢✘ ✢✒✿ ✱✩✕✘

✶ ✱✩✕✘ ✜✑✑✾ ✤✒✣ ✤✥✕✖✕ ✱✩◆ ✯✑✔✒ ✥✰✣❧

❳❨❩❬❭ ❪❭ ❫❴❵❛❜❤

❦♥♦♣♣qrs (The Crust)

✴✥ ✉✑✒✕ ✎❲✫✢✘ ✩✑ ✕✙✕✒ ✙✑✥✏✘ ✜✑✑✾ ✥✰❧ ✴✥ ✙✥✺✔ ✜✑✣✾✺✏

(Brittle) ✜✑✑✾ ✥✰ ✱✯✕✤✒✣ ✯t✭✘ ❥✖❥ ✯✑✶✒ ✩✘ ✎✛✢❲✱✇✑ ✎✑❂❞

✯✑✔✘ ✥✰❧ ✜✑✖✎✎❞❥✘ ✩✘ ✤✑✒❥✑❂❞ ✤✥✑①✘✎✑✒✣ ✢ ✤✥✑✕✑✾✏✑✒✣ ✢✒✿

✶✘✗✒ ✲✦✾❙✲✦✾ ✥✰❧ ✤✥✑✕✑✾✏✑✒✣ ✤✒✣ ✜✑✖✎✎❞❥✘ ✩✘ ✤✑✒❥✑❂❞

✤✥✑①✘✎✑✒✣ ✩✘ ✔✺✦✶✑ ✤✒✣ ✩✤ ✥✰❧ ✤✥✑✕✑✾✏✑✒✣ ✢✒✿ ✶✘✗✒ ❂✕✩✘

✲✑✰✕✔ ✤✑✒❥✑❂❞ ✐ ✱✩② ✤✘② ✥✰❝ ✯✙✱✩ ✤✥✑①✘✎✑✒✣ ✢✒✿ ✶✘✗✒

✴✥ ③② ✱✩② ✤✘② ✔✩ ✥✰❧ ✤✺✮✴ ✎✢❞✔✘✴ ⑤✑❲✣✮✑✦✑✲✑✒✣ ✢✒✿

④✑✒✵✑ ✤✒✣ ✴✥ ✤✑✒❥✑❂❞ ✲✑✰✏ ✜✑✘ ✲✱✷✩ ✥✰❧ ✱✥✤✑✦✴ ✎✢❞✔

⑥✒✱❃✑✴✑✒✣ ✢✒✿ ✶✘✗✒ ✜✑✖✎✎❞❥✘ ✩✘ ✤✑✒❥✑❂❞ ✦✾✜✑✾ ⑦② ✱✩②✤✘②

✔✩ ✥✰❧ ✜✑✖✎✎❞❥✘ ✜✑✑✏✘ ✗⑧⑨✑✶✑✒✣ ✕✒ ✙✶✑ ✥✰ ✲✑✰✏ ❂✕✩✑

⑩✑✶❀✢ ③ ✾✛✑✤ ✪✱✔ ⑩✑✶ ✕✒✣❥✘✤✘❥✏ ✥✰❧ ✤✥✑✕✑✾✏✑✒✣ ✢✒✿ ✶✘✗✒

✜✑✖✎✎❞❥✘ ✩✘ ✗⑧⑨✑✶✒✣ ✙✒✕✑t❥ ✱✶✱✤❞✔ ✥✰✣❧ ✤✥✑✕✑✾✏✑✒✣ ✢✒✿ ✶✘✗✒

❂✶✩✑ ⑩✑✶❀✢ ❚❶⑦ ✾✛✑✤ ✪✱✔ ⑩✑✶ ✕✒②✤✘② ✥✰❧

❷❸❹❺ ❻❼❻ ❽ ❾❿➀➁➂ ➃❺ ➄❺➅➆❷➇➃ ➈❺❺➉

➊➋➌r➍ (The Mantle)

✜✑✖✾✜✑❞ ✤✒✣ ✎✎❞❥✘ ✢✒✿ ✶✘✗✒ ✩✑ ✜✑✑✾ ✤✰✣❥✦ ✩✥✦✑✔✑ ✥✰❧ ✴✥

✤✑✒✥✑✒ ✲✕✑✣✔❀✴ ✕✒ ✲✑✏✣✜✑ ✥✑✒✩✏ ❚,➎②② ✱✩② ✤✘② ✩✘

✾✥✏✑❂❞ ✔✩ ✎✑✴✑ ✯✑✔✑ ✥✰❧ ✤✰✣❥✦ ✩✑ ➏✎✏✘ ✜✑✑✾ ✭✺✙❞✦✔✑✤✣✼✦

(Asthenosphere) ✩✥✑ ✯✑✔✑ ✥✰❧ ✹◆▲✫✑✒✶✑✒✻

(Astheno) ❢✑➐✭ ✩✑ ✲✫✑❞ ✭✺✙❞✦✔✑ ✕✒ ✥✰❧ ❂✕✩✑

✱✢▲✔✑✏ ➑②② ✱✩②✤✘② ✔✩ ✲✑➒✩✑ ✾✴✑ ✥✰❧ ❡✢✑✦✑✤✺✮✑✘

♠✭➓✾✑✏ ✢✒✿ ✭✑✰✏✑✶ ✯✑✒ ✦✑✢✑ ✷✏✑✔✦ ✎✏ ✎✥✺➒✗✔✑ ✥✰❝ ♠✕✩✑

✤✺✮✴ ➔✑✒✔ ✴✥✘ ✥✰❧ ❂✕✩✑ ⑩✑✶❀✢ ✜✑✖✎✎❞❥✘ ✩✘ ✗⑧⑨✑✶✑✒✣ ✕✒

✲✱✷✩ ✥✰❧ →✲✫✑✑❞✔➓ ③❶➑ ✾✛✑✤ ✪✱✔ ⑩✑✶ ✕✒②✤✘② ✕✒

✲✱P✑✩ ✥✰❧➣ ✜✑✖✎✎❞❥✘ ◆✢✣ ✤✰✣❥✦ ✩✑ ➏✎✏✘ ✜✑✑✾ ✱✤✦✩✏

▲✫✑✦✤✣✼✦ (Lithosphere) ✩✥✦✑✔✒ ✥✰✣❧ ❂✕✩✘ ✤✑✒❥✑❂❞

❘② ✕✒ ❚②② ✱✩② ✤✘② ✢✒✿ ✙✘✗ ✎✑❂❞ ✯✑✔✘ ✥✰❧ ✱✶✗✦✒

✤✰✣❥✦ ✩✑ ✱✢▲✔✑✏ ✭✺✙❞✦✔✑✤✣✼✦ ✢✒✿ ✕✤✑↔✔ ✥✑✒ ✯✑✶✒ ✢✒✿

✙✑✭ ✔✩ ✥✰❧ ✴✥ ✉✑✒✕ ✲✢▲✫✑✑ ✤✒✣ ✥✰❧

Ø♥↕➙ (The Core)

✯✰✕✑ ✱✩ ✎✥✦✒ ✥✘ ❂✣✱✾✔ ✱✩✴✑ ✯✑ ✗✺✩✑ ✥✰ ✱✩ ✜✑✖✢✣✿✎✘✴

✔✏✣✾✑✒✣ ✢✒✿ ✢✒✾ ✶✒ ✎❲✫✢✘ ✢✒✿ ❁✑✒✼ ✩✑✒ ✕✤✸✶✒ ✤✒✣ ✕✥✑✴✔✑ ✩✘

downloaded from GKTricksIndia.com
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❣✍✎ ✏✑✒✓ ✔ ✕✍✖✗② ✘✙ ✚✙✕✑ ✛,✾✜✜ ✢✘✜✕✙✜ ✘✙ ✣❣✤✑✥✦

✧✤ ❣✍✎ ★✑✩✪ ✏✑✒✓ (Outer core) ✫✤② ✬✔✭✮✑✑ ✕✒✖ ❣✍

t★✢✘ ✬✑✖✫✢✤✘ ✏✑✒✓ (Inner core) ✯✑✒✚ ✬✔✭✮✑✑ ✕✒✖

❣✍✎ ✕✍✖✗② ✔ ✏✑✒✓ ✘✙ ✚✙✕✑ ✧✤ ✰✱✲✑✳✑✒✖ ✘✑ ✴✑✳✵✔ ②✣✶✑✣

✺ ✣✷✑✕ ✸✢✫ ✴✑✳ ✚✒✜ ✕✙✜ ✫✮✑✑ ✔✒✖♦✹ ✕✒✖ ✻,✼✜✜ ✢✘✜✕✙✜

✘✙ ✣❣✤✑✥✦ ✫✘ ✴✑✳✵✔ ②✣✶✑✣ ✽✼ ✣✷✑✕ ✸✢✫ ✴✑✳ ✚✒✜✕✙✜

✫✘ ❣✑✒ t✑✫✑ ❣✍✎ ✥✚✚✒ ✪❣ ✧✫✑ ✰②✫✑ ❣✍ ✢✘ ✏✑✒✓ ✶✑✑✤✙

✧✿✑✮✑✑✒✦✖ ✕❀❁✪✫❂ ✢✳✢✘② (Nickle) ✔ ②✑✒❣✒ (Ferrum)

✘✑ ★✳✑ ❣✍✎ ✥✚✒ ❞✢✳✧✒♦◗ (Nife) ✧✤✫ ✔✒♦ ✳✑✕ ✚✒ ✶✑✙ t✑✳✑

t✑✫✑ ❣✍✎

❚❃❄❅❄❆❇❈❄❉ ❃ ❚❃❄❅❄❆❇❈❄❉ ❊❋❊❆●❍ ■❏❄❅❑▲

✬✑✧✳✒ ✬✳✒✘ ★✑✤ ✈✔✑②✑✕❀❁✑✙ ✔✒♦ ✢✰▼✑ ✿✒❁✑✒ ❣✑✒✖✣✒✎ ✈✔✑②✑✕❀❁✑✙

✔❣ ✭✮✑✑✳ ❣✍ t❣✑◆ ✚✒ ✢✳✘②✘✤ ✣✍✚✖ ✒❖ ✤✑❁✑ ✬✑✍✤ ✫✤②

✰✱✲✑✳✙ ✧✿✑✮✑✦❖ ②✑✔✑ ✧♣✮✔✙ ✔✒♦ P✤✑✫② ✫✘ ✧❣❀◆✰✫✑ ❣✍✎

✪✢✿ ✪❣ ✧✿✑✮✑✦ ✔❀♦❘ ✚✕✪ ✧❣②✒ ❣✙ ★✑❣✤ ✬✑✪✑ ❣✑✒ ✪✑

✬✶✑✙ ✢✳✘② ✤❣✑ ❣✑✒ ✫✑✒ ✔❣ ✈✔✑②✑✕❀❁✑✙ ✚✢✏✪ ✈✔✑②✑✕❀❁✑✙

✘❣②✑✫✑ ❣✍✎ ✫✤② ✰✱✲✑✳✙ ✧✿✑✮✑✦ ✿❀★✦②✫✑ ✕❙✓② ✚✒

✢✳✘② ✘✤ P✤✑✫② ✧✤ ✧❣❀◆✰✫✑ ❣✍✎ t★ ✫✘ ✪❣ ✧✿✑✮✑✦

✕✍✖✗② ✔✒♦ ❡✧✤✙ ✶✑✑✣ ✕✒✖ ❣✍❖ ✪❣ ✕✍❯✕✑ ✘❣②✑✫✑ ❣✍✎ t★

✪❣ ✶✑❱✧✗② ✔✒♦ ❡✧✤ ✪✑ P✤✑✫② ✧✤ ✧❣❀◆✰✫✑ ❣✍ ✫✑✒ ②✑✔✑

✘❣✑ t✑✫✑ ❣✍✎ ✔❣ ✧✿✑✮✑✦ t✑✒ P✤✑✫② ✧✤ ✧❣❀◆✰✫✑ ❣✍❖ ❲✚✕✒✖

②✑✔✑ ✸✔✑❣❖ ②✑✔✑ ✔✒♦ t✕✒ ❣❀❳ ✗❀✘✓❨✑✖✒ ✘✑ ✕②✔✑

❩✈✔②❁✑❙✓✑✢❬✕❭❖ (Pyroclastic debris) ✈✔✑②✑✕❀❁✑✙

★✕❖ ✤✑❁✑❖ ❝✑❱②✘❙✑ ✔ ✣✍✚✒✖ t✍✚✒✇ ✳✑✥✗❪✑ ✒t✳ ✪✑✍✢✣✘❖

✚❧✧♦✤ ✪✑✍✢✣✘ ✬✑✍✤ ✔❀♦❘ ✕✑▼✑✑ ✕✒✖ ❫②✑✒✤✙✳❖ ❣✑✥✓❪✑✒t✳ ✔

✬✑✣✦✳ ❬✑✑✢✕② ❣✑✒✫✒ ❣✍✖✎

✈✔✑②✑✕❀❁✑✙ ❲✿❴✣✑✤ ✘✙ ✸✔♣✢❵✑ ✬✑✍✤ P✤✑✫② ✧✤ ✢✔✘✢✚✫

✬✑❛✢✫✪✑✒✖ ✔✒♦ ✬✑P✑✤ ✧✤ ✈✔✑②✑✕❀✢❁✑✪✑✒✖ ✘✑✒ ✔✣✙✦❛✫ ✢✘✪✑

t✑✫✑ ❣✍✎ ✔❀♦❘ ✕❀❁✪ ✈✔✑②✑✕❀❁✑✙ ✢✳❜✳ ✸✘✑✤ ✚✒ ❣✖✍❂

❢❤❥❦♠ ♥q❤r❤s✉①❤❥ (Shield volcanoes)

★✒✚✑❧✗ ✸✔✑❣ ✘✑✒ ❘✑✒✓❨✘✤❖ ✧♣✮✔✙ ✧✤ ✧✑❳ t✑✳✒ ✔✑②✒

✚✶✑✙ ✈✔✑②✑✕❀✢❁✑✪✑✒✖ ✕✒✖ ❬✑✙❧✓ ✈✔✑②✑✕❀❁✑✙ ✚★✚✒ ✢✔❬✑✑②

❣✍✎ ❣✔✑✥✦ ③✙✧ ✔✒♦ ✈✔✑②✑✕❀❁✑✙ ✥✚✔✒♦ ✚★✚✒ ✬④❘✒

❲✿✑❣✤❙✑ ❣✍✖✎ ✪✒ ✈✔✑②✑✕❀❁✑✙ ✕❀❁✪✫❂ ★✒✚✑❧✗ ✚✒ ✢✳✢✕✦✫

⑤⑥⑦⑧⑨ ⑩❶⑥❷⑥❸❹❺⑥⑦

❻❼❽⑨❾ ⑤⑥❽❶❹❿

❣✑✒✫✒ ❣✍✖ t✑ ✒ ✫✤② ②✑✔✑ ✔✒♦ ✯✖✓✒ ❣✑ ✒✳✒ ✚✒ ★✳✫✒ ❣✍✖✎ ✪❣

②✑✔✑ ❲✿❴✣✑✤ ✔✒♦ ✚✕✪ ★❣❀✫ ✫✤② ❣✑✒✫✑ ❣✍✎ ✥✚✙ ✘✑✤❙✑

✥✳ ✈✔✑②✑✕❀✢❁✑✪✑✒✖ ✘✑ ➀✑② ✫✙✔✷ ✳❣✙✖ ❣✑✒✫✑✎ ✪✢✿ ✢✘✚✙

✫✤❣ ✢✳✘✑✚ ✳✑✢②✘✑ (Vent) ✚✒ ✧✑✳✙ ✶✑✙✫✤ ✰②✑

t✑❳ ✫✑✒ ✪✒ ✈✔✑②✑✕❀❁✑✙ ✢✔✭✧♦✑✒✗✘ ✶✑✙ ❣✑✒ t✑✫✒ ❣✖ ✍✎

✬➁✪✮✑✑ ✘✕ ✢✔✭✧♦✑✒✗✘ ❣✑✒✳✑ ❣✙ ✥✳✘✙ ✢✔❬✑✒➂✑✫✑ ❣✍✎

✥✳ ✈✔✑②✑✕❀✢❁✑✪✑✒✖ ✚✒ ②✑✔✑ ✧♦➃✔✑✤✒ ✔✒♦ ➄✧ ✕✒✖ ★✑❣✤

✬✑✫✑ ❣✍ ✬✑✍✤ ✢✳✘✑✚ ✧✤ ❳✘ ❬✑✖✔❀♦ (Cone) ★✳✑✫✑

❣✍❖ t✑✒ ✢✚✖✓✤ ❬✑✖✔❀♦ (Cindar Cone) ✔✒♦ ➄✧ ✕✒✖

✢✔✘✢✚✫ ❣✑✒✫✑ ❣✍✎

➅s➅➆➇ ♥q❤r❤s✉①❤❥ (Composite volcanoes)

✥✳ ✈✔✑②✑✕❀✢❁✑✪✑✒✖ ✚✒ ★✒✚✑❧✗ ✘✙ ✬✧✒➈✑✑ ✬✢P✘ ✯✖✓✒ ✔

❬✪✑✳ ❩✣✑➀❨✑ ✪✑ ✢✰✧✢✰✧✑❭ ②✑✔✑ ❲✿❴✣✑✤ ❣✑✒✫✒ ❣✍✖✎ ✸✑✪❂ ✪✒

✈✔✑②✑✕❀❁✑✙ ✶✑✙➂✑❙✑ ✢✔✭✧♦✑✒✗✘ ❣✑✒✫✒ ❣✍✖✎ ✥✳✚✒ ②✑✔✑ ✔✒♦ ✚✑✮✑

✶✑✑✤✙ ✕✑▼✑✑ ✕✒✖ ✈✔②❁✑❙✓✑✢❬✕ (Pyroclastic) ✧✿✑✮✑✦ ✔

✤✑❁✑ ✶✑✙ P✤✑✫② ✧✤ ✧❣❀◆✰✫✙ ❣✍✖✎ ✪❣ ✧✿✑✮✑✦ ✢✳✘✑✚ ✳②✙
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❢✎✏✑✒✓✔✕✓✖ ✗ ✘✓✙✎✚✑✖ ✛❢✜✎✢✚✑✣ ✔✓ ✖✤✓ ✕✥✓✦✓

❜✧★✩✪ ✫✬✭ ✮✯✰✱✯✩ ✲✯✫✳✭✴

r✵✶ ✷✸✹✺✻✼✽✾✿❀✸✵ ❁❂✸✸✶✸✿✻ ❃✿ ❄P❅ r❆✻❇✸✿✻ ✺ ❄S❅ r❆✻❇✸✿✻ ✺✿✼ ✽❈❉❊❋✶✿ ✺✿✼ ❃●■ ❃✻❏✻❑✵ ▲✸❊▼◆❖✿P

✱✯❞◗ ❘❙✯✯✬❚✴
❯❱ ❲▼❃✵ ✷✸✹✺✻✼✽ ❳✸❨✶✸ ▼✸ ❲❩❬ ❇❬ r✵✶ ❁❂✸✸✶✸✿✻ ❃✿ ❭❲❪❃✺✿✼ ▲✸❊▼◆❖✿ ▲✸✽✺✿✼ ✽✸❃ ❈✸✿✻❫❴ ❄P❅ r❆✻❇✸✿✻ ✺✿✼ ✽❈❉❊❋✶✿ ▼✸ ❃●■

✺ ❄S❅ r❆✻❇✸✿✻ ✺✿✼ ✽❈❉❊❋✶✿ ▼✸ ❃●■ ❲✾❀✸✻✿P
❵❱ ▲❏ ❄P❅ ✺ ❄S❅ r❆✻❇✸✿✻ ✺✿✼ ✽❈❉❊❋✶✿ ●✿✻ ❃●■✸✻r❆ (Time lag) ▼✵ ❇❛✸✶✸ ▼❆✿✻P ❬✿❃✸ r✵✶✸✿✻ ❁❂✸✸✶✸✿✻ ✺✿✼ ❲✾❬ ▼❆✿✻P

❭■❈ ❝■✸✶ ❆❈✿ ❲▼ ■❈ ▲✻r❆ ❡❩❣❇● ✺✿✻✼❤ ✺ ❲❃❁●✸✿❇✐✸✽✼ ✺✿✻✼❩✐ ▼✵ ❩✹❆✵ ❃✿ ❃✵❳✸✿ ❃✻❏✻❲❑r ❈❥P❫
❦✔ ❧✓✜✓♠♥✓ ❢✦✒♦ ✗ ♣ ❧✢✎✢✚✑q ✔✓ ❧♦✒✓✚✤♠ (Time lag) ✒s t✤✓✤✓ s✉ ❢✔ ✎s✓✈ ❧✢ ✘✓✙✎✚✑✖ ✕✥✘✓✥
✇ ❢✔① ♦②① ③✙♠② ✖♠ s✉④

⑤❱ ❡✽❆✸✿⑥r ❲✶■● ▼✸ ⑦■✸✿❇ ▼❆r✿ ❈❉❬ ❃●✸■✸✻r❆ ▼✸✿ ❩✹❆✵ ●✿✻ ❏❩✾✿✻ ❭▲❂✸✸⑧r❣ ❃●■✸✻r❆ ❭❃✿✺✿✻✼◆ ●✿✻❫ X ⑨❫❱ ❬✿❃✸ ❈❆
❁❂✸✸✶ ✺✿✼ ❲✾❬ ▲✾❇⑩▲✾❇ ❏✸❆ ▼❆✻✿ ■✸ ❩✸✿❈❆✸❬❊P

❶❱ ●✸✶❲❋❷✸ ✽❆ ✷✸✹✺✻✼✽✾✿❀✸✵❸❲❃❁●✸✿❇✐✸✽✼ ❁❂✸✸✶✸✿✻ ▼✸✿ ▲✻❲▼r ▼❆✿✻P
❹❱ ❲❃❁●✸✿❇✐✸✽✼ ❁❂✸✸✶✸✿✻ ▼✸✿ ✺✿✻✼❤⑩❲❏✻❩❉ ●✸✶r✿ ❈❉❬ ✺❺❻✸ ❀✸✵✻❋✿✻P ✺❺❻✸ ▼✸ ▲❑⑧❼■✸❃ ❭❡✽❆✸✿⑥r ⑤ ✶❽ ✽❆ ❏r✸❬ ❇❬

❲✶■●✸✶❉❃✸❆❫ ❇❛✸✶✸ ▼✵ ❇❾⑧ ❩✹❆✵ ✺✿✼ ❏❆✸❏❆ ✾✿✻P ❭❩✹❆✵ ▼✸✿ ●✸✶❲❋❷✸ ●✸✽▼ ✺✿✼ ▲✶❉❃✸❆ ❏❩✾✶✸ ✶ ✷✸✹✾✿✻❫
❿❱ ■✿ ✺❺❻✸ ▲✸✽❃ ●✿✻ ❬▼ ❲❏✻❩❉ ✽❆ ▼✸❨✿✻❇✿P ■❈ ❲❏✻❩❉ ❈✵ ✷✸✹✺✻✼✽ ▲❲❑✺✿✻✼❤ ❈❥P

❃✸●✸➀■r➁ ✷✸✹✺✻✼✽ ▲❲❑✺✿✻✼❤ ▼✵ ❲❁❂✸❲r ✺✻✼➂■✹❨❆ ●✸➃◆✾ ▼✵ ❃❈✸■r✸ ❃✿ ❪✸✶✵ ❪✸r✵ ❈❥P ■✿ ●✸➃◆✾ ✽❺❂✺✵ ✺✿✼ ✷✸✹✽❨✾
▼✵ ❃✻❆❋✶✸ ▼✸✿ ✷✸✵ ❝■✸✶ ●✿✻ ❆❀✸r✿ ❈❥✻✻P ❾❃❃✿ ❷✸❉❲❨ ❆❲❈r ■❂✸✸❂✸⑧ ❲❁❂✸❲r ▼✸ ✽r✸ ✾❇✸■✸ ❪✸ ❃▼r✸ ❈❥P ❪✸✿ ▼✸■⑧ ⑦❛✸✸✾✵
■❈✸❊ ❏r✸❾⑧ ❇❾⑧ ❈❥ ✺❈ ✺✻✼➂■✹❨❆ ●✸➃◆✾ ▼✸ ❃❆✾✵▼❆❛✸ ❈❥❴ ■➄❲✽ ❲❃➅✸✻r ✾❇✷✸❇ ✺❈✵ ❈❥P

❲❩❬ ❇❬ ❲❋❷✸ ●✿✻❴ ✷✸✹✺✻✼✽ ▲❲❑✺✿✻✼❤ ▼✵ ❲❁❂✸❲r ▼✵ ❪✸✶▼✸❆✵ ➆✽❆ ❏r✸❬ ❇❬ ❲❩➇✸✸ ❲✶❩✿⑧➇✸ ✺✿✼ ▲✶❉❃✸❆ ❈❥P ❬▼ r✸❲✾▼✸

✷✸✵ ❈❥ ❲❪❃●✿✻ ❃✻❏✻❲❑r ▲✸❊▼◆❖✿ ❈✻❥P ▲✸✽ ❾❃✿ ❁✺■✻ ✷✸✵ ▼❆ ❃▼r✿ ❈❥✻P

➈➉➊ ➋➌➍➎➏➌➍ ➏➐➑➌➉➒ ➈➉➊ ➓➏ ➔➉➒ →➔➌ ➣➌➉ →➌➑➉ ➣↔➒ ↕→➙➈➉➊

→➔➌➈ ↕➔↕➛➑ ➜➈➌➝➌➔➞➟➌➠ ➈➉➊ ➓➏ ➔➉➒ ↕➡➟➌➑➉ ➣↔➒➢

➤➥➦➧➦➨➩➫➦➭ ➥➩➯➲➳ (Caldera)

➵➉ ➏➸➺➈➠ ➏➐ ➏➌➻ →➌➙➉ ➈➌➝➉ ➍➼➍➉ ➋↕➽➾ ↕➈➚➏➊➌➉➪➾

➜➈➌➝➌➔➞➟➌➠ ➣↔➒➢ ➋➌➔➑➌↔➐ ➏➐ ➵➉ ➶➑➙➉ ↕➈➚➏➊➌➉➪➾ ➣➌➉➑➉ ➣↔➒

↕➾ →➼ ➶➙➔➉➒ ↕➈➚➏➊➌➉➪ ➣➌➉➑➌ ➣↔ ➑➼ ➈➉ ➹➊➘➴➌ ➷➌➘➴➌ ➼➙➌➙➉

➈➉➊ ➼→➌➵ ➚➈➵➒ ➙➠➴➉ ➽➘➍ →➌➑➉ ➣↔➒➢ ➽➘➍➉ ➣➞➻ ↕➈➬➈➒➍ ➮➑➱

✃➝➌➈➌ ➈➉➊ ↕➮➐➙➉ ➍➉ →➌➉ ➮❐❒➉ ➼➙➑➉ ➣↔➒❮ ➣➠ ➜➈➌➝➌➔➞➟➌➠ ➈➞➒➊❰

ÏÐÑÒÓÔÕ
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(iv) ✰★✱❂✬❃❄✵✻ ✳❢✩❢❂❢✽✻★✫✬ ❂✫❃ ②❢✩❢✸■✩ ✰★✱✳✰★✴ ✮✵ ✷★✤✮★✸✵ ✭✬❈✬✽✵ ②✹✺✻✼★ ✭★✽✤★✫✬ ✮★ ✭✬✼★✫❄ ✪✫✬ ❂❇★✴✤

✮✸✫✬t

✐✲ ✘✢❩✢✘❬✘❭❪❫ ✚✛✜✢❪❴❵ ✕❴❛ ❜❞❪❡ ❬❣❤❪❣ ✶③❥ ✜❪❦❧❪❴❵ ♠❴❵ ❧♣✘qr ✣

(i) ✰★✱❂✬❃❄✵✻ ✩✸✬✳★✫ ❂✫❃ ✭✬●✸❇★ ✮★ ▼✤ ●❱❲★✤★✫✬ ❄✸ ✹✰★★❂ ❈✩★s④ ❢✷✤✭✫ ✾★✫✮✸ ✻✾ ✩✸✬✳✫✬ ✳①✷✸✩✵ ✾✬✯t

(ii) ②✬✩❂✫✴✽✵ ②★⑤❢✩✻★✫✬ ✭✫ ②★❄ ■✻★ ✭✪⑥✩✫ ✾✯✬❙ ❢❂❢✰★⑦✤ ②✬✩❂✫✴✽✵ ②★⑤❢✩✻★✫✬ ✮★ ✭✬✼★✫❄ ✪✫✬ ❂❇★✴✤ ✮✸✫✬t

⑧⑨⑩❶❷❸⑧❹❶❺ ⑩❻⑨❼❶❷❸⑧❹❶ ❽ ❸❾⑧ (Lapolith, phacolith

and sills)

➴❿➀ ➁➂➃➄ ➅➆➇➄ ➈➆ ➇➉➊➋ ➌➆➆➍ ➎➆➏➐➃➑ ➐➒➓➆➆ ➔➄→ ❿➆➣ ➑➆↔➄

➇➆➅➄ ➈➔➑➆➄➀ ↕➀➆➃➅ ➔➄→ ➙➅➆ ➑➆➃➆ ➛➏➜ ➝➛➆➞ ➝➛

➟➅➍➠➟➅➍ ➟➆➡➐➃➝➆➄→ ➔➄→ ➑➔ ➑➆➃➆ ➛➏➜ ➝➐➒ ➝➛ ➃➓➃➀➢

(Saucer) ➇➄➊ ➟➆➈➆➀ ➔➄→ ➑➔ ➑➆➣➤ ➃➆➄ ➝➛ ➅➏❿➆➄➐➅➥➆

➈➛➅➆➃➆ ➛➏➜ ➈➦➧ ➨➆➀ ➟➩➃➇➄➧↕➢ ➟➆➫↔➄➝ ➙➭➯➆↔➆➄→ ➈➢

➔➆➄➲➳➒➆➀ ➟➇➵➥➆➆ ➔➄→ ➟❿↔➐➃ (Anticline) ➇➄➊ ➴❿➀ ➇

➟➐➌➆↔➐➃ (Syncline) ➇➄➊ ➃➅ ➔➄→ ➅➆➇➆ ➈➆ ➑➔➆➇

❿➆➝➆ ➑➆➃➆ ➛➏➜ ➝➄ ❿➀➃↔➉➔➆➸➅➛➀➒➆➀ ➙➭➯➆↔➄ → ➣➈ ➐↔➐➓➙➃

➇➆➛➈ ↔➅➢ ➺➄ ➔➏➫➔➆ ➌➆→➲➆➀➆➄→ ➺➄ ➑➉➲➳➢ ➛➆➄➃➢ ➛➏→➜ ➻➑➆➄

Ø➔➓➆➼ ➨➏➥➆➆➄➐➅➥➆ ➔➄→ ➐➇➈➐➺➃ ➛➆➄➃➄ ➛➏→➽ ➝➛ ➛➢ ❿➏➊➈➆➄➐➅➥➆

➈➛➅➆➃➄ ➛➏→➜

➟→➃➇➄➧↕➢ ➟➆➫↔➄➝ ➙➭➯➆↔➆➄→ ➈➆ ➎➆➏➐➃➑ ➃➅ ➔➄→ ➣➈

➙➆➒➀ ➇➄➊ ➾❿ ➔➄→ ➂→➲➆ ➛➆➄↔➆ ➐➺➅ ➝➆ ➓➆➢➚ ➈➛➅➆➃➆ ➛➏➜
➑➔➆➇ ➈➢ ➔➆➄➚➆➦➧ ➇➄➊ ➟➆↕➆➀ ❿➀ ➦➩➛➄→ ➐➇➌➆➆➐➑➃ ➐➈➝➆
➑➆➃➆ ➛➏➪➈➔ ➔➆➄➚➆➦➧ ➇➆➅➄ ➑➔➆➇ ➈➆➄ ➓➆➢➚ ➇ ➶➆↔➄ ➔➆➄➚➆➦➧
➇➆➅➄ ➑➔➆➇ ➐➺➅ ➈➛➅➆➃➄ ➛➏→→➜

➹❶➘❼

➑➨ ➅➆➇➆ ➈➆ ➷➇➆➛ ➒➀➆➀➆➄ → ➔➄→ ↕➀➆➃➅ ➇➄➊ ➅➍➌➆➍
➺➔➈➆➄➬➆ ➛➆➄➃➆ ➛➏ ➟➆➏➀ ➟➍➀ ➝➛ ➦➺➢ ➟➇➵➥➆➆ ➔➄→ ➂→➲➆ ➛➆➄
➑➆➣ ➃➆➄ ➣➈ ➒➢➇➆➀ ➈➢ ➌➆➆➞➐➃ ➺→➀➙↔➆ ➨↔➆➃➆ ➛➏➜ ➝➛➢

➺→➀➙↔➆ ➲➆➦➈ ➈➛➅➆➃➢ ➛➏➜ ❿➐➓➙➔ ➔➛➆➀➆➮➚➱ ➎➆➄✃➆ ➈➢
➟→➃➇➄➧↕➢ ➟➆➫↔➄➝ ➙➭➯➆↔➆➄→ ➔➄→ ➝➛ ➟➆➡➐➃ ➨➛➉➃➆➝➃ ➔➄→ ❿➆➦➧

➑➆➃➢ ➛➏➜ ❐➇➆➅➆➔➉❒➆➢ ➁➒❮➍➆➀ ➺➄ ➨↔➄ ➒❰➈↔ ➚➱➄❿ ➇➄➊

➐➇➈➆➺ ➔➄→ ➲➆➦➈ ➁➒❮➍➆➀ ➈➢ ➇➆➛➈ ➺➔Ï➢ ➑➆➃➢ ➛➏→➜
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✈✑✒✓✒

◆✔✕ ✖✗✘✙✘ ✚✕✛ ✖✙✜✢✕ ✣✙✤✥✣✙✦ ✧✕★ ✩✧✪✙✘ ✚✕✛ ✜✫✬✙✭
✖✙✜ ✮✛✮✙✯ ✧✕★ ✚✙✢✩✰✱✙ ✮✕ ✣✙✲ ✜✩✯✩✰✳ ✴✵✛✭ ✖✙✜

t✙✢✳✕ ✴✵✛ ✩✶ ✜✷✸✧✲ ✧✕★ ✹✺ ✜✻✩✳✼✙✳ ✣✙✙✥ ✜✯ ✚✴✙✽✲✜ ✖✙✵✯
❝✙✶✲ ✜✯ ✚✴✙✮✙✥✯ ✜✵★✔✕ ✴✾✿ ✴✵✛✭ ✚✴✙✽✲✜✙✕✛ ✖✙✵✯ ✚✴✙✮✙✥✯✙✕✛
✶✲ ✖✧✩❞✸✙✩✳❀ t✵✮✙✩✶ ✖✙t ✚✙✢✩✰✱✙ ✜✯ ✩❁❂✙✙❃✦ ❁✕✳✲ ✴✵❀
✴✚✕✼✙✙ ✮✕ ✿✕✮✲ ✢✴✲✛ ✯✴✲ ✴✵✭ ❃✮✧✕★ ✖✩✳✩✯❣✳❀ ✘✴ ✣✙✲
✿✶ ✳✸✘ ✴✵ ✩✶ ✖✙✢✕ ✧✙✔✕ ✮✚✘ ✚✕✛ ✣✙✲ ✚✴✙✽✲✜ ✧
✚✴✙✮✙✥✯✙✕✛ ✶✲ ✩❞✸✙✩✳ ✖✙t t✵✮✲ ✢✴✲✛ ✯✴✕✥✲✭ ✖✥✯ ✿✕✮✙
✴✵ ✳✙✕ ✜✻✼✢ ✘✴ ✴✵ ✩✶ ✜✾✯✙✶✙✔ ✚✕✛ ❃✢✶✲ ✖✧✩❞✸✙✩✳ ✧✵★✮✲
✸✙✲❋ ❃✢✶✲ ✖✧✩❞✸✙✩✳ ✚✕✛ ✜✩✯✧✳✦✢ ❣✘✙✕✛ ✖✙✵✯ ✧✵★✮✕ ✴✙✕✳✙
✴✵❋ ✘✩❁ ✘✴ ✮✰ ✴✵ ✩✶ ✚✴✙✽✲✜✙✕✛ ✖✙✵✯ ✚✴✙✮✙✥✯✙✕✛ ✶✲
✖✧✩❞✸✙✩✳ ✚✕✛ ✜✩✯✧✳✦✢ ✴✾✖✙ ✴✵ ✖✙✵✯ ✖✣✙✲ ✣✙✲ ✴✙✕ ✯✴✙ ✴✵❀
✳✙✕ ✖✙✜ ✘✴ t✙✢✶✯ ✖✙✼✰✘✦✰✩✶✳ ✴✙✕✛✥✕ ✩✶ ✧✵r✙✩✢✶
✘✴ ✮❝ ✧✵★✮✕ t✙✢✳✕ ✴✵ ✛❋ ❄❅✴✙✕✛✢✕ ❃✢ ✚✴✙✽✲✜✙✕✛ ✿✧✛
✚✴✙✮✙✥✯✙✕✛ ✶✲ ✜✴✔✕ ✶✲ ✩❞✸✙✩✳ ✶✙ ✩✢❆✙✦✯❇✙ ✧✵★✮✕ ✩✶✘✙
✴✙✕✥✙❋ ❃❅✴✲✛ ✜✻✼✢✙✕✛ ✧✕★ ❄❈✙✯ ✖✙✵✯ ❃✢✮✕ ✮✛❝✛✩❆✳ ✜✻✼✢ ✴✲
❃✮ ✖✗✘✙✘ ✶✙ ✩✧✪✙✘ ✴✵✛✭

❉❊●❍■❏■❑ ❏▲▼●❊ (Continental drift)

✖❖✔✙✛✩❖✶ ✚✴✙✮✙✥✯✲✘ ✳❖✯✕❂✙✙ ✶✲ ✖✙✧✷★✩✳ ✶✙✕ ✗✘✙✢ ✮✕
❁✕❂✙✕✛✭ ❃✮ ✚✴✙✮✙✥✯ ✧✕★ ❁✙✕✢✙✕✛ ✳✯✜★ ✶✲ ✳❖✯✕❂✙✙ ✚✕✛
✖✙✼✰✘✦t✢✶ ✮✚✩✚✩✳ (Symmetry) ✴✵✭ ❃✮✲ ✮✚✙✢✳✙
✧✕★ ✶✙✯❇✙ ❝✴✾✳ ✮✕ ✧✵r✙✩✢✶✙✕✛ ✢✕ ❁✩♦✙❇✙ ✧ ❄❈✙✯ ✖✚✕✩✯✶✙
✳✸✙✙ ✘✤✯✙✕✜ ✧ ✖✜✻★✲✶✙ ✧✕★ ✿✶ ✮✙✸✙ t✾P✬✕ ✴✙✕✢✕ ✶✲
✮✛✣✙✙✧✢✙ ✶✙✕ ❧✘❣✳ ✩✶✘✙✭ ✩✧r✙✢ ✧✕★ ❃✩✳✴✙✮ ✧✕★ r✙✳
✖✩✣✙✔✕❂✙✙✕✛ ✮✕ ✜✳✙ ✰✔✳✙ ✴✵ ✩✶ ✮✢◗ ❘❙✺❚ ✚✕✛ ✿✶ P✰
✚✙✢✩✰✱✙✧✕❈ ✙✙ ✖❝✻ ✙✴✚ ✖✙❯✯❖✕✩✔✘✮ (Abraham

Ortelius) ✢✕ ✮✧✦✜✻✸✙✚ ❃✮ ✮✛✣✙✙✧✢✙ ✶✙✕ ❧✘❣✳ ✩✶✘✙
✸✙✙✭ ✿❅❖✙✕✩✢✘✙✕ ✜✵✔✕❱✯✲✢✲ (Antonio Pellegrini) ✢✕

✿✶ ✚✙✢✩✰✱✙ ❝✢✙✘✙❀ ✩t✮✚✕✛ ✳✲✢✙✕✛ ✚✴✙✽✲✜✙✕✛ ✶✙✕ ❃✶❲❳✙
✩❁❂✙✙✘✙ ✥✘✙ ✸✙✙✭ t✚✦✢ ✚✙✵✮✚✩✧❁ ✖❢✜✻✕★P ✧✕✥✢✯ (Alfred

wegner) ✢✕ ❨✚✴✙✽✲✜✲✘ ✩✧❞✸✙✙✜✢ ✩✮❩✙✛✳❬ ✮✢◗ ❘✺❘✹
✚✕✛ ✜✻❞✳✙✩✧✳ ✩✶✘✙✭ ✘✴ ✩✮❩✙✛✳ ✚✴✙✽✲✜ ✿✧✛ ✚✴✙✮✙✥✯✙✕✛
✧✕★ ✩✧✳✯❇✙ ✮✕ ✴✲ ✮✛❝✛✩❆✳ ✸✙✙✭

❃✮ ✩✮❩✙✛✳ ✶✲ ✖✙❆✙✯✣✙✤✳ ✮✛✶❢✜✢✙ ✘✴ ✸✙✲ ✩✶
✮✣✙✲ ✚✴✙✽✲✜ ✿✶ ✖✧✕★✔✕ ✣✙✤❂✙✛P ✚✕✛ t✾P✬✕ ✴✾✿ ✸✙✕✭ ✧✕✥✢✯
✧✕★ ✖✢✾✮✙✯ ✖✙t ✧✕★ ✮✣✙✲ ✚✴✙✽✲✜ ❃✮ ✣✙✤❂✙✛P ✧✕★ ✣✙✙✥
✸✙✕ ✳✸✙✙ ✘✴ ✿✶ ❝P✬✕ ✚✴✙✮✙✥✯ ✮✕ ✩❭✙✯✙ ✴✾✖✙ ✸✙✙✭ ❄❅✴✙✕✛✢✕
❃✮ ❝P✬✕ ✚✴✙✽✲✜ ✶✙✕ ✐❪❫❴❵❛❜ (Pangaea) ✶✙ ✢✙✚
✩❁✘✙✭ ✜✵✛✩t✘✙ ✶✙ ✖✸✙✦ ✴✵❤ ✮✛✜✤❇✙✦ ✜✷✸✧✲✭ ✩✧✼✙✙✔ ✚✴✙✮✙✥✯
✶✙✕ ✐❪❫❥❜❜❦❜♠❜ (Panthalassa) ✶✴✙❀ ✩t✮✶✙ ✖✸✙✦ ✴✵❤
t✔ ✴✲ t✔✭ ✧✕✥✢✯ ✧✕★ ✳✧✦★ ✧✕★ ✖✢✾✮✙✯ ✔✥✣✙✥ ✹♥
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s✉✇①②④②⑤ ⑥⑦⑧⑨✇✇④⑩ ⑦❶❷ ④❸✇ s❶❹ ④❺s✇❻✇ (Evidences

in support of continental drift)

❼❽❾❿➀➁❾➂➃ ❼➂➃ ➄❾➅➆
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downloaded from GKTricksIndia.com



❍��✁✂✄☎ ❍�✆✝�✞✟ ✠✞✡ ☛✆✟ ✂☞✌�✍✄32
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❞✘✰✧ ✣✛✓✤✘✙✎ ✜✢ ✬✜ ✖P◗✢ ✳✗✘t✢✧ ✥✔ ✦✘✰✕ ✖★❞✮✛✢
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t✳ ✒✙ ✼✘✙✭✘✙✎ ✛✤✘❖✢✖ ✬✜ ✼✓✣✕✙ ✣✙ t✫✩✪✙ ✱✘✙✲
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✴ ✩❣✪◗✱✸✪✮✯ ✴✮♦ ✹✴✻✭❑✪ ✰✪✮ ✫✩❪✳✮ ✩✮✯ ✩❃❃✬✪✭ ❣✪✮✯✬✮❊

✩❣✪✫✪✬✭✱❀ ✻❁ ✰✱ ✶✪✴✼♦✹✻❀✪P ✶■❀✪❀ ❱① ✩✮✯ ✹✴✺✻✪✭ ✫✮

✴✹❑✪❖✻ ❣✷✯❊ ✬❣✭✪◆❖ ✴ ❅❇❈✪✴❈ ✴✮♦ ✸❢✰✪✭ ✴✮♦ ✶✪✾✪✭ ✸✭✿

✩❣✪✫✪✬✭✱❀ ✻❁ ✰✪✮ ✻✱✳ ✸❢✩❋▼✪ ❆✪✪✬✪✮✯ ✩✮✯ ✹✴❆✪✪✹❉✻ ✹✰❀✪

➊➋➌➍ ➎➏➐ ➑ ➒➓➍➔➍→➣↔↕ ➙➛➜➝➞ (Ocean floor)
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❣✭✮ ✯✰✱ ✲❣ ✱✰✳✴✵✶ ✷✸ ✲❣ ✷✹✺✻✼✽✶✾✰✰ ✿❀✲❁✿❣✰❂✰✵✽❃✲

✸❞✸✰✶✺ ❄✶❅ ❂✿❆✱ ❣✭✮ ❇✰❈❄✺❅✱❃✲ ❂✺❄✶❅❉✻❊❋✰ ✸✰ ✻❈❂✽✰ ●✰✶■✰

◆✰✲✰✺✷✸❏ ✿✶✾✰❑✰ (Shaded belt) ❄✶❅ ✿✰❀✲✿ ❂✶

✷✻✾✰✰✲✰ ✵✲✰ ❣✭❢ ▲✰✶ ✯▼✱✰❖P❁✷❣✿✰❑✲ (Alpine-
Himalayan) ◗✶✷❋✰✲✰✶✺ ❄✶❅ ✯✰✭✽ ✱❊❘✰✰✺❏ ✿❣✰❂✰✵✽❃✲

✷✸P✰✽✰✶✺ ❄✶❅ ❂✿❆✱ ❣✭✮ ❂✰✿✰❉✲❏❙ ✿❀✲ ✿❣✰❂✰✵✽❃✲

✸❞✸✰✶✺ ❄✶❅ ●✰✶■✰ ✿✶✺ ❇✰❈❄✺❅✱ ❄✶❅ ❚✻❯✵✿ ❄✶✺❅✻❊ ✸✿ ✵❣✽✰❖❱ ✱✽

❣✭✺ ▲✹✷✸ ✯▼✱✰❖P❁✷❣✿✰❑✲ ✱❲❳❃ ❄ ✱❊❘✰✰✺❏ ✿❣✰❂✰✵✽❃✲

✷✸P✰✽✰✶✺ ✱✽ ✲✶ ❄✶✺❅✻❊ ✯✷❨✸ ✵❣✽✰❖❱ ✱✽ ❣✭✺✮ ❩❄✰❑✰✿✼✾✰❃

✿✰P✷❡■✰ ❇✰❃ ❖❂❃ ✸✰ ✯P✼✸✽❋✰ ✸✽❏✶ ❣✭✺✮ ✱❊❘✰✰✺❏ ✿❣✰❂✰✵✽

❄✶❅ ✷✸P✰✽✰✶✺ ✸✰✶ ❂✷❄❊❅✲ ❩❄✰❑✰✿✼✾✰❃ ❄✶❅ ●✰✶■✰ ❣✰✶P✶ ❄✶❅ ✸✰✽❋✰

❫✷✽✺✵ ✯✰❬✱❅ ✱❅✰✲✽❭ (Ring of fire) ❇✰❃ ✸❣✰ ▲✰❏✰ ❣✭✮

❧❪❴❵❛❜ ❝❤✐❥❦ ♠❪ ♥♦✐❥❪❵

▲✭❂✰ ✷✸ ❚❅✱✽ ❄❋✰❱P ✷✸✲✰ ✵✲✰ ❣✭❢ ✱❊❄✰❣ ❚✱✽✰✺❏

✯❀✲✲P✰✶✺ P✶ ✿❣✈❄✱❈❋✰❱ ▲✰P✸✰✽❃ ✱❊♣❏✼❏ ✸❃❢ ▲✰✶ ❄✶✵P✽ ❄✶❅

✿❣✰q❃✱❃✲ ✷❄♣r✰✰✱P ✷❂s✰✺❏ ❄✶❅ ❂✿✲ ❚✱❑t❨ P❣❃✺ r✰❃✮

❡❲❳✰P✰✶✺ ❄✶❅ ✱✼✽✰ ❡✼✺✹✸❃✲ ✯❀✲✲P ✯✰✭✽ ✿❣✰❂✰✵✽❃✲ ❏❑

❄✶❅ ✿✰P✷❡■✰❋✰ P✶ ✷❄❘✰✶✉✰ ❆✱ ❂✶ ✷P✇P ❏r✲✰✶✺ ✸✰✶ ❚▲✰✵✽

✷✸✲✰❙

(i) ✲❣ ✻✶✾✰✰ ✵✲✰ ✷✸ ✿❀✲ ✿❣✰❂✰✵✽❃✲ ✸❞✸✰✶✺ ❄✶❅

❂✰r✰❁❂✰r✰ ❩❄✰❑✰✿✼✾✰❃ ❚✻❯✵✰✽ ❂✰✿✰❉✲ ✷❄❊❅✲✰ ❣✭

✯✰✭✽ ✲✶ ❚✻❯✵✰✽ ❖❂ ●✰✶■✰ ✿✶✺ ✹①②❃ ✿✰■✰✰ ✿✶✺ ❑✰❄✰

✹✰❣✽ ✷P✸✰❑❏✶ ❣✭✺✮

(ii) ✿❣✰❂✰✵✽❃✲ ✸❞✸ ❄✶❅ ✿❀✲ ❇✰✰✵ ❄✶❅ ✻✰✶P✰✶✺ ❏✽✱❅

❂✿✰P ✻❈✽❃ ✱✽ ✱✰❖❱ ▲✰P✶ ❄✰❑❃ ❡❲❳✰P✰✶✺ ❄✶❅ ✷P✿✰❱❋✰

✸✰ ❂✿✲❢ ❂✺✽❡P✰❢ ❂✺③✰❞P ✯✰✭✽ ❡✼✺✹✸❃✲ ✵✼❋✰✰✶✺

✿✶✺ ❂✿✰P❏✰ ✱✰❖❱ ▲✰❏❃ ❣✭✮ ✿❣✰❂✰✵✽❃✲ ✸❞✸✰✶✺ ❄✶❅

❂✿❃✱ ✸❃ ❡❲❳✰P✰✶✺ ✿✶✺ ❂✰✿✰❉✲ ❡✼✺✹✸✈❄ ❨✼❊❄❋✰

(Normal polarity) ✱✰❖❱ ▲✰❏❃ ❣✭ ❏r✰✰ ✲✶

❡❲❳✰P✶✺ P❄❃P❏✿ ❣✭✺✮ ✸❞✸✰✶✺ ❄✶❅ ❘✰❃✉✰❱ ❂✶ ✻❈✽

❡❲❳✰P✰✶✺ ✸❃ ✯✰✲✼ ❇✰❃ ✯✷❨✸ ❣✭✮

(iii) ✿❣✰❂✰✵✽❃✲ ✱✱❱❞❃ ✸❃ ❡❲❳✰P✶✺ ✿❣✰q❃✱❃✲ ✱✱❱❞❃

✸❃ ❡❲❳✰P✰✶✺ ✸❃ ✯✱✶●✰✰ ✯✷❨✸ P❖❱ ❣✭✺✮ ✿❣✰❂✰✵✽❃✲

✱✱❱❞❃ ✸❃ ❡❲❳✰P✶✺ ✸❣❃✺ ❇✰❃ ④⑤ ✸✽✰✶①② ❄✉✰❱ ❂✶

✯✷❨✸ ✱✼✽✰P❃ P❣❃✺ ❣✭✺✮
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(iv) ①✵✶✷ ✸✹✹✺✻✹✼✽ ✾✼✽ ✿✹❀❁✽❂❃ ❁✼❂ ❄❅❆①✾ ❇❈❉❊ ①✵✶✹✺❋

❃✶ ✵✐✽● ❍■❈❊ ✾❏✻❑✾✵✹▲✹①✶✷✻ ❊▼❊✹✼✽ ❁✼❂ ◆✹✼❖✹

✾✼✽ ✿✹ ❀❁✽❂❃ ❄❅❆①✾ ❁✼✽❂❅P (Foci) ❊✾ ①✵✶✹✺❋ ❃✶

❈❁◗✾✹❘ ✵✐✽●

✺❘ ❜❙✻✹✼✽ ❇✹✐✶ ✾❏✻ ✾✵✹▲✹①✶✷✻ ❊▼❊✹✼✽ ❁✼❂ ❅✹✼❘✹✼✽

❜✶❃❂ ❊✷ r❚❯✹❘✹✼✽ ❁✼❂ r❱✽■❊✷✻ ①❱❲✹✹✼✽ ❁✼❂ ❈❁❳❨✼❩✹❲✹ ❁✼❂

❇✹❉✹✶ ❃✶ ✵✼▲ (Hess) ❘✼ ▲❘❆ ❬❭❪❬ ✾✼✽ ❫❊ ❃❈✶❊❴❃❘✹

❃P❵❜❱❜ ❊✷❛ ❈❍▲✼ ❝▲✹①✶✷✻ ❇❉❵❜❨ ❈❁❵❜✹✶❞ (Sea floor
spreading) ❁✼❂ ❘✹✾ ▲✼ ❍✹❘✹ ❍✹❜✹ ✵✐● ✵✼▲ (Hess)
❁✼❂ ❜❊✹❋❘❱▲✹✶ ✾✵✹▲✹①✶✷✻ ❊▼❊✹✼✽ ❁✼❂ ❳✹✷❩✹❋ ❃✶ ❨①✹❜✹✶

❣❁✹❨✹✾❱✸✹✷ ❄❅❆✿✹✼❅❘ ▲✼ ✾✵✹▲✹①✶✷✻ ❃❃❋▼✷ ✾✼✽ ❈❁✿✹✼❅❘

✵❱❇✹ ❇✹✐✶ ❘✻✹ ❨✹❁✹ ✺▲ ❅✶✹✶ ❊✹✼ ✿✹✶❊✶ ✾✵✹▲✹①✶✷✻
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❆✹✴✵① ❅✵✸ ❂❃✳✴ ❉✽✷✴P✴ ◗✴✲ ✿✴✵✹✴ ✿❀❁ ❉❘❙✴ ❚❯❱ ❅✵✸ ❃✴❆✺✲❇
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❲❳❨❩ ❬❭❭❪❫❬❴❵❛ (Plate tectonics)

❃✴❆✺✲❇ ✹✾ ❉✽❈✹✴✺ ✈✽✼✴✺✉✴✴ ✽✵✻ ✐P❘✴✹❧ ❉✽❜✴✷✴✵✸ ✳✲

❅✿✴❜✲✐✴✵✸ ✽ ❅✿✴❃✴❆✺✴✵✸ ✽✵✻ ❉✽✹✺✉✴ ✽✵✻ ✈❞❇❇✷ ❅✵✸ ❉✐✻✺ ❃✵

❣❉❘ ✐❀✶✴ ✿❏❂✰❁ ❃✷❧ ❤❥❦♠ ❅✵✸ ❅❀♥✽❀✻♦♣✴✲ (Mckenzie)▼
✐✴✺✳✺ (Parker) ✈✴❀✺ ❅✴✵✺❆✷ (Morgan) ✷✵ ❈✽✹✸❙✴

q✐ ❃✵ s✐✾t✼ ❉✽❘✴✺✴✵✸ ✳✴✵ ❃❅❉♦✽✹ ✳✺ ✈✽✼✴✺✉✴✴

✐❄❈✹❏✹ ✳✲▼ ❉✇❃✵ ②③✾✵✱ ❉✽✽✹✰❉✷✳✲④ (Plate tectonics)

✳✿✴ ❆❇✴❁ ■✳ ❉✽✽✹✰❉✷✳ ③✾✵✱ ⑤❉✇❃✵ ❉✾●✴✴✵❈✐✵✻❉✺✳

③✾✵✱ ◗✴✲ ✳✿✴ ✇✴✹✴ ✿❀⑥▼ ⑦✴✵❃ ❘⑧⑨✴✷ ✳✴ ❉✽P✴✴✾ ✽

✈❉✷❇❉❅✹ ✈✴✳✴✺ ✳✴ ❖✴✸❑ ✿❀▼ ✇✴✵ ❅✿✴❜✲✐✲❇ ✽ ❅✿✴❃✴❆✺✲❇

❈●✴✾❅✸❑✾✴✵✸ ❃✵ ❉❅✾✳✺ ❝✷✴ ✿❀❁ ❇✵ ③✾✵✱✵✸ ✶❏❝✰✾✹✴❅✸❑✾

(Asthenosphere) ✐✺ ■✳ ✶❋⑩▲ ❂✳✴❂✰ ✽✵✻ q✐ ❅✵✸

❊✴❀❉✹♣✴ ✈✽❈●✴✴ ❅✸ ✵ ❘✾✴❇❅✴✷ ✿❀✸❁ ❈●✴✾❅✸❑✾ ❅✵✸ ✐✐✰✱✲ ■✽✸

s✻✐✺✲ ❅❀✸✱✾ ✳✴✵ ❃❉❶❅❉✾✹ ❉✳❇✴ ✇✴✹✴ ✿❀▼ ❉✇❃✳✲ ❅✴✵✱✴❂✰

❅✿✴❃✴❆✺✴✵✸ ❅✵✸ ❷ ❃✵ ❤❸❸ ❉✳❸❅✲❸ ✈✴❀✺ ❅✿✴❜✲✐✲❇ ◗✴✴❆✴✵✸

❅✵✸ ✾❆◗✴❆ ❹❸❸ ❉✳❸❅✲❸ ✿❀❁ ■✳ ③✾✵✱ ✳✴✵ ❅✿✴❜✲✐✲❇ ❇✴

❅✿✴❃✴❆✺✲❇ ③✾✵✱ ◗✴✲ ✳✿✴ ✇✴ ❃✳✹✴ ✿❀❺ ✇✴✵ ❂❃ ❝✴✹ ✐✺

❉✷◗✴✰✺ ✿❀ ❉✳ s❃ ③✾✵✱ ✳✴ ✈❉✼✳✹✺ ◗✴✴❆ ❅✿✴❃✴❆✺

✈●✴✽✴ ❅✿✴❜✲✐ ❃✵ ❃✸❝❻ ✿❀❁ s✶✴✿✺✉✴✴●✴✰ ✐❄P✴✴✸✹ ③✾✵✱

❅❏❖❇✹❼ ❅✿✴❃✴❆✺✲❇ ③✾✵✱ ✿❀▼ ✇❝❉✳ ❇❡✺✵❉P✴❇✷ ③✾✵✱ ✳✴✵

❅✿✴❜✲✐✲❇ ③✾✵✱ ✳✿✴ ✇✴✹✴ ✿❀❁ ③✾✵✱ ❉✽✽✹✰❉✷✳✲ ✽✵✻

❉❃❻✴✸✹ ✽✵✻ ✈✷❏❃✴✺ ✐❋●✽✲ ✳✴ ❈●✴✾❅✸❑✾ ❃✴✹ ❅❏❖❇

③✾✵✱✴✵✸ ✽ ✽❏✻❽ ❽✴✵✱✲ ③✾✵✱✴✵✸ ❅✵✸ ❉✽◗✴♥✹ ✿❀❁ ✷✽✲✷ ✽❉✾✹

✐✽✰✹ ❾✵❉✉✴❇✴❿▼ ❖✴✴❂❇✴❿ ✈✴❀✺ ◗✴✸❄P✴ ❂✷ ❅❏❖❇ ③✾✵✱✴✵✸ ✳✴✵

❃✲❅✴✸❉✳✹ ✳✺✹✵ ✿❀✸❁ ⑤❉❘❙✴ ❚❯♠⑥

downloaded from GKTricksIndia.com
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✐✑✒ ✓✔✕ ✖✗✘✙ ✚ ✛ ✐✑ ✜ ✕✢ ✣✤✥ ✦

(i) ✈ ✥✙ ✕✧★✩✪✙ ✜ ✖✗ ✘✙ ✫✪ ✬✛✒ ✘✥ ✈ ✥✙ ✕✧★✩✪✙ ✜ ✛✘ ✪✭ ✕✢✕

✒✣ ✕✛✕✮ ✢ ✯✕✰ ✱✕✕✪✒✗ ✣ ✤✲

(ii) ♠ ✳ ✕ ✢ ✈ ✒ ✘ ✪ ✢ ✜ ✰ ✖ ✗ ✘ ✙ ✫ ✪ ✬ ✛ ✒ ✘ ✥ ✐ ✪ ✱ ✴ ✒ ✰

✈ ✥✵✕✒ ✣ ✕✛✕✮✢✰✶ ✷✗ ✛✪ ✸✒✪✗ ✷ ✣ ✤ ✷✹ ✕✕ ✺✪ ✻✕✼ ✕✰

✈✒ ✘✪ ✢✜✽ ✖✗✘✙ ✧ ✧ ✤✩ ✢✘✪ ✾✶✽ ✿✰✐ ✚ ✛✜ ✰ ✛✰✒ ✕

✜✕ ✪✽ ❞✕★ ✢✼✕ ✜✢✷✘ ✣ ✤✥✲

(iii) ✺✪✻✕✼✕ ✈✒ ✘✪ ✢✜✰ ✖✗✘✙ ✫✐✪ ✱✴✒ ✰ ✈✙✗✕✥✪✙ ✜ ✷✗

✛✒✘✷ ✈✕✤✢ ♠✳✕✢✰ ✈✒✘✪✢✜✰ ✖✗✘✙ ✧ ✧ ✤✩ ✢ ✘✪ ✾✶✽

✿✰✐ ✚ ✛✘ ✐ ⑥✹ ✕✜ ✜✢✷✘ ✣ ✤✥✲

(iv) ✐✑ ✱✕✕✥✷ ✒✣ ✕✛✕✮ ✢✰✶ ✖✗ ✘✙ ❀

(v) ✚ ✥❜✕ ✘❁✈ ✕❂✙ ❃✘✪✗✶✽❁ ❄✶❅❆✕✰✗ ✤✥❜ ✖✗✘✙ ❀

(vi) ✈✐✑✩ ✰✜ ✰ ✖✗✘✙ ✫✪ ✬✛✒ ✘✥ ✐ ❅✧ ✰★ ✈✙ ✗ ✕✥✪✙ ✜ ✷✗

✱✕✕✪✒✗ ✣✤✲ ✈ ✕✤✢

(vii) ✶ ❅ ✢ ✘✪ ✱ ✕✶ ✕✚ ★ ✖ ✗ ✘ ✙ ✫ ✪ ✬ ✛ ✒ ✘ ✥ ✐ ❅ ✧ ✰★ ✈ ✙ ✗ ✕ ✥ ✪ ✙ ✜

✒✣ ✕✛✕✮ ✢✰✶ ✷✗ ✛✪ ✸✒✪✗ ✷ ✣✤✲

✧ ✓✩♦ ✒✣ ❇✧✐ ❅✼ ✕★ ♦✕✘✙ ✰ ✖✗ ✘✙ ✘✥ ✪✽ ✸✽✪✗✪ ✔✕✷ ✣ ✤✥ ✦

(i) ✜✕✘✜ ✕✘✛ (Cocoas) ✖✗ ✘✙ ❁ ✶✣ ✖✗ ✘✙ ✒ ✵✶✧ ✷✰★

✈✒ ✘✪ ✢✜ ✕ ✈ ✕✤✢ ✐ ✑ ✱✕✕✥✷ ✒ ✣✕✛ ✕✮✢✰✶ ✖✗✘✙ ✧ ✘✩ ✾✰✴

✪❂✹ ✕✷ ✣ ✤❀

(ii) ✽❆ ✕✜✕ ✖✗✘✙ (Nazca plate) ❁ ✶✣ ✺✪ ✻✕✼ ✕

✈✒ ✘✪ ✢✜ ✕ ✧ ✐✑ ✱✕✕✥✷ ✒✣ ✕✛✕✮ ✢✰✶ ✖✗ ✘✙ ✧ ✘✩ ✾✰✴

✪❂✹ ✕✷ ✣ ✤❀

(iii) ✈ ✢✘✪ ✾✶✽ ✖✗ ✘✙ (Arabian plate) ❁ ✚ ✛✒ ✘ ✥

✈✪ ❞✜✷✢ ✈ ✢✾ ✐✑ ✕✶ ✿✰✐ ✜✕ ✯✕❅❁ ✯✕✕✮ ✛✪ ✸✒ ✪✗✷

✣ ✤❀

(iv) ✪✐✩✪✗✐ ✰✽ ✖✗ ✘✙ (Phillippine plate) ❁

✶✣ ❈✪ ✱✕✶ ✕ ✒ ✣ ✕✿ ✰✐ ✈ ✕ ✤✢ ✐ ✑ ✱✕✕ ✥✷ ✒✣ ✕ ✛✕✮ ✢✰✶

✖✗✘✙ ✧ ✘✩ ✾✰✴ ✪❂✹ ✕✷ ✣ ✤❀

(v) ✧ ✤✩ ✢✕✘✪✗✽ ✖✗ ✘✙ (Caroline plate) ❁ ✶✣ ❄✶ ❅

✪ ✮✽ ✰ ✧ ✘✩ ♠ ✳✕✢ ✒ ✘✥ ✪✐✩✪✗✪✐✶✽ ✧ ✚ ✥✪❜✶✽ ✖✗ ✘✙

✧ ✘✩ ✾✰✴ ✪❂✹ ✕✷ ✣ ✤❀

(vi) Ý✶❅✬ ✰ ✖✗✘✙ (Fuji plate) ❁ ✶✣ ✈ ✕❂✙ ❃✘✪✗✶ ✕

✧ ✘✩ ♠ ✳✕✢❁✐ ❅✧★ ✒ ✥✘ ✪❂✹ ✕✷ ✣ ✤❀

❳✗✕✘✾ ✐ ✢ ✶✘ ✖✗✘✙ ✘✥ ✐⑥✹✧ ✰ ✧ ✘✩ ✐❅✢✘ ✚✪ ✷✣ ✕✛ ✜✕✗ ✒ ✘✥

✗✮✕✷✕✢ ✪✧ ✴✢✼✕ ✜✢ ✢✣ ✰ ✣✤✥❀ ✧ ✘✮✽ ✢ ✜✰ ✛✥✜②✐✽ ✕ ✪ ✜

✧ ✘✩✧✗ ✒✣✕✿✰✐ ✮✪✷✒ ✕✽ ✣✤✥❉ ✛✣✰ ✽✣✰✥ ✣✤❀ ✒✣ ✕✿✰✐ ❈✜ ✖✗✘✙

✜✕ ✪✣❂✛✕ ✣✤ ✈✕✤✢ ✖✗✘✙ ✴✗✕✶✒✕✽ ✣✤✥❀ ✶✣ ❈✜ ✪✽✪✧★✧✕✺ ✷✹✶

✣✤ ✪✜ ✯✕❅✧✤❣✕✪✽✜ ✚✪✷✣✕✛ ✒✘✥ ✛✯✕✰ ✖✗✘✙ ✮✪ ✷✒ ✕✽ ✢✣✰ ✣✤✥ ✈ ✕✤✢

✯✕✪✧ ❍✶ ✒ ✘✥ ✯✕✰ ✮✪ ✷✒ ✕✽ ✢✣ ✘✥✮✰❀ ✪ ✴① ✕ ❊❋❊ ✒ ✘✥ ✪✧✪✯✕❄✽ ✜✕✗ ✕✘✥

✒ ✘✥ ✒✣ ✕✿✰✐ ✰✶ ✯✕✕✮✕✘✥ ✜ ✰ ✪❂✹ ✕✪ ✷ ✜✕✘ ✺ ✱✕✕★✶ ✕ ✮✶ ✕ ✣ ✤❀ ✧ ✘✮✽ ✢

✧ ✘✩ ✈✽ ✓✛✕✢ ✈ ✕✢✥✯ ✕ ✒ ✘✥❉ ✛✯✕✰ ✒✣ ✕✿✰✐ ✕✘✥ ✛✘ ✪✒✗ ✜✢ ✾✽ ✕

❈ ✜ ✛✓✐ ✢ ✒✣ ✕✿ ✰✐ (Super continent) ✐ ✤✥✪ ✬✶✕ ✧ ✘✩

●✐ ✒ ✘✥ ✪✧ ■✒ ✕✽ ✹ ✕✕❀ ✶ ■✪✐ ✾✕✺ ✜✰ ✔ ✕✕✘✬✕✘✥ ✽ ✘ ✶✣ ❂✐ ❍✙

✪ ✜✶✕ ✪ ✜ ✒✣ ✕✿ ✰✐ ✰✶ ✪✐ ✥❜ ❉ ✬ ✕✘ ✖✗✘✙ ✧ ✘✩ ♠✩✐ ✢ ✪❂✹ ✕✷ ✣ ✤✥❉

✯ ✕ ❅✧ ✤❣ ✕✪ ✽ ✜ ✜ ✕✗ ✐ ✶★ ❄ ✷ ✴✗ ✕✶✒ ✕✽ ✹ ✕ ✘ ✈ ✕ ✤ ✢ ✐ ✤ ✥✪ ✬✶ ✕

✈✗ ✮❁✈✗ ✮ ✒✣ ✕✿ ✰✐ ✰✶ ✔✕✥❜ ✕✘✥ ✧ ✘✩ ✈✪ ✯✕✛✢✼ ✕ ✛ ✘ ✾✽ ✕ ✹ ✕✕❉

✬✕✘ ✜ ✯✕✰ ❈ ✜ ✶✕ ✪ ✜✛ ✰ ✺ ❅✛ ✢✰ ✖✗ ✘✙ ✧ ✘✩ ✪✣❂ ✛✘ ✹ ✕✘❀

✐ ✓✢✕✴✓✥✾✜ ✰✶ (Palaeomagnetic) ✈ ✕❏✜❜❑ ✕✘✥ ✧ ✘✩ ✈ ✕❞✕✢

✐ ✢ ✧ ✤❣✕✪✽ ✜✕✘✥ ✽ ✘ ✪✧✪ ✯✕❄✽ ✯✕❅✜✕✗ ✕✘✥ ✒ ✘✥ ✐✑ ❇✶ ✘✜ ✒ ✣ ✕✿✰✐ ✰✶

✔✕✥❜ ✜✰ ✈ ✧✪❂✹✕✪ ✷ ✪✽ ❞✕★✪ ✢✷ ✜ ✰ ✣ ✤❀ ✯✕✕✢✷✰✶ ♠✐ ✒✣ ✕✿✰✐

✫✈✪ ❞✜ ✕✥✱✕✷✦ ✐✑ ✕✶ ✿✰✐ ✰✶ ✯✕✕✢✷✲ ✜ ✰ ✈✧✪❂✹ ✕✪ ✷ ✽ ✕✮✐ ✓✢

✻✕✘① ✕ ✒ ✘✥ ✐ ✕✚★ ✬ ✕✽ ✘ ✧ ✕✗ ✰ ✴④▲ ✕✽ ✕✘✥ ✧ ✘✩ ✪✧ ✱✗ ✘❍✕✼✕ ✧ ✘✩ ✈ ✕❞✕✢

✐ ✢ ✈ ✕❏✜✰ ✮✚★ ✣ ✤❀

✖✗ ✘✙ ✛ ✥✴✢✼✕ ✧ ✘✩ ✐ ✩✗❂✧ ●✐ ✷✰✽ ✐ ✑ ✜✕✢ ✜ ✰ ✖✗ ✘✙

✛✰✒ ✕❈ ❏ ✾✽ ✷✰ ✣ ✤✥❀

▼◆❖P◗❘ ❖❘ ❙P (Divergent boundaries)
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Ø➬ ÙÕÚÔÛÔÏÜÛ Ý➬➷Ø
Ð➬ Õ➱Þß à➬ÒÒ
à➬ áÞâÕÔã➱ÜÛ Ø➬ÑØ
Ñ➬ ❒➱äÔåÜÛ Ó➬ÝØ
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✢✫✸ ✘✶✯ ✤✚✣✯✓ ✰✤✯✓ ✤✛ ❁ ✘ ✹✘✽✸✯ ✯✚✛✰ ✗ ✰ ✮✤ ✴ ✚ ✵✯ ✔✚✶ ✲✣✫
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✬✚✫✯✘✰ ✔ ❞✶✚✣✫ ✢✣ ✬✹✒✰✯ ✗ ✱✴✚✚✘✒ ✯ ✤✚✣✯✚ ✤✛ ✯❋✚✚ ✮ ✤
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✔✚ ✘✒❵✚✿✚ ✧◗ ✚ (Wearing down) ✯ ❋✚✚ ❞✣✘ ✢✹❜✘ ✹❡✹

t✚✣ ④✚✚✣✫ ❜ ✐✯✚✣ ❢ ✔✚ ✴✚✰✚✒ ❤ ✬✘ ❀✚✒ ❘✘ ❥ ❜✯ ❦✶✚✣ ✸ ✹♠ ❁ ❀✚✰✚✯ ✶ ✗ ✰
✬✗ ✰❖ ✹ ✒✣✜ ✲✚ ❀✮ ✲ ✢✣ ✕❧✸✚✒✸ ✒✣✜ ✲❀✮ ✬✫ ✯✰ ✒ ✣✜ ✔✲
✤✚✣ ✹✣ ✔✚✣ ❴ r ♥ ❫❴♣ r❬ (Gradation) ✔ ✤✯✣ ✤✛✫ ❁ ✬✫✯ ✾✧✘ ✹✯

✽✚✘✙✚✜✮✚q ✘ ✹✰✫✯✰ ❀✚✰✚✯✶ ✒✣✜ ✴✚✚ ✐✚✣✫ ✔✚✣ ✕✜✗✰ ✕s✚✯✓ ✤✛✫ ✮✚
✕ ✹✔✚ ✘ ✹✲✚ ✧◗ ✚ ✔✰✯✓ ✤✛✫ ✯❋✚ ✚ ✦ ✢ ✗ ✱✔✚ ✰ ❞✘ ✤✾ ✧✘ ✹ ✔

✗ ✱✘✒ ✱✜✮✚✪ q ✕❧✸✚✒✸ ✲✣ ✫ ✘✴✚✭ ✹✯✚ ✔✚✣ ✢✲ ❤ ❞✰✚ ❞✰♠ ✔✰✹✣ ✲✣ ✫
✬✢✗ ✜✶ ✰ ✤✯ ✓ ✤✛✫ ❁ ✬✯ ✪✒ ✘✴✚✭ ✹✯✚ ✯ ❞ ✯ ✔ ❞✹✓ ✰ ✤✯✓
✤✛ ✾❞ ✯ ✔ ❞✘ ✤✾✧✘ ✹✔ ✪✒✫ ✬✭✯ ✾✧✘✹✯ ❞✶✚✣✫ ✒✣✜ ✘✒✰✚✣❀✚✚ ✖✲✔
✔✚✮ ✧ ✸✶✯✣ ✰ ✤✯✣ ✤✛✫ ❁ ✢✚ ✲✚✭✮✯❣ ✬✫✯ ✾✧✘ ✹✯ ❞✶ ✲ ✵✶ ❚✗
✢✣ ✴✚ ✵✳ ✬✚✒ ❘✜✘✯ ✘ ✹✲✚ ✧◗ ✚ ✔✰ ✹✣ ✒✚✶✣ ❞✶ ✤✛✫ ✯❋✚✚ ❞✘ ✤✾✧✘ ✹✔

✗ ✱✘✒ ✱✜✮✚✪ q ✲✥✼✮ ❚✗ ✢✣ ✴✚ ✵✘ ✲ ✘✒ ❵✚✿✚ ✧◗ ✚ ❞✶ ✤✚✣✯✓ ✤✛✫ ❁
✴✚ ✵✳✯✶ ✢✫ ✒✣❖ ✹✽✚✓✶ ✤✛ ❁ ✲✚ ✹✒ ✬✗ ✹✣ ✘ ✹✒✚ ✧✤ ✒✣✜ ✘✶✪

✦ ✢ ✗✰ ✘ ✹✴✚ ✧✰ ✔✰✯✚ ✤✛ ✯❋✚✚ ✦✢✔✚ ✉✮✚✗ ✔ ✪ ✒✫ ✢❵✚ ✹
✕✗ ✮✚✣ ✐ ✔✰✯✚ ✤✛ ❁ ✶✐✴✚ ✐ ✢✴ ✚✓ ✾✓✒✚✣✫ ✔✚ ❀✚✰✚✯✶ ✒ ✣✜

✗ ✮✚ ✧✒ ✰◗ ✚ ✒✣✜ ✬✹✥✒✚ ✤ (Sustain) ✲✣✫ ✮✚✣ ✐❖ ✚ ✹ ✤✚✣✯✚ ✤✛ ❁
✲ ✹✥✿✮✚✣✫ ✹✣ ✢✫ ✢✚ ❀✚ ✹✚✣✫ ✔✚ ✬✖✮✘ ❀✚ ✔ ❖✚✣ ✤✹ ✘ ✔✮✚ ✤✛ ❁ ✤✲✣✫
✦ ✹✔✚ ✕✗ ✮✚ ✣ ✐ ✔✰ ✹✚ ✸ ✚✘✤✪ ✺ ✘✒✫✜✯ ✥ ✴✚✘✒✿✮ ✲✣✫ ✾✓✒ ✹

✘ ✹✒✚ ✧✤ ✒✣✜ ✘✶✪ ✦ ✢✔✓ ✗ ✮✚ ✧■ ✯ ✢✫✴✚✚✉✮✯✚ ✔✚✣ ❞✸✚✮✣ ✰✼✚ ✹✚
✸✚✘ ✤✪ ❁ ❀✚✰✚✯✶ ✒✣✜ ✬✘ ❀✚ ✔✚✫✽✚ ✴ ✚✚ ✐ ✔✚✣ ❞✤✥✯ ✶✫ ❞✓ ✬✒✘ ❀✚
❤ ✢✛ ✔♦P✚✣✫✳ ✤✇✚✚✰✚✣✫✳✒✿✚✚✣ ❢♠ ✲✣✫ ✬✚ ✔✚✰ ✗ ✱✚■✯ ✤✥✬✚ ✤✛ ✯❋✚✚ ✲✚ ✹✒
❙ ✚✰✚ ✦ ✢✒✣✜ ✕✗✮✚✣ ✐ ✺ ❖ ✥⑥✗✮✚✣ ✐ ✪✒✫ ✒ ✥✜✗ ✱✮✚✣ ✐ ✒✣✜ ✔✚✰◗ ✚

✦ ✢✔✓ ✢✫✴✚✚✉✮✯✚ ❤✘✒✴✚✒♠ ✲✣✫ ❞✤✥✯ ✯✓✒ ✱ ✐✘✯ ✢✣ ①✚ ✢ ✤✚✣
✰ ✤✚ ✤✛ ❁ ✮✘❖ ✕✹ ✗ ✱✘✒ ✱✜✮✚ ✬✚✣✫ ✺ ✘ ✾✭ ✤✚✣✫ ✹✣ ❀✚✰✚✯✶ ✔✚✣ ✘✒ ✘✴✚✭ ✹

✬✚ ✔✚✰ ✘❖✮✚ ✬✚✛✰ ✬✴✚✓ ❖✣ ✰ ✤✓ ✤✛✫ ✺ ✯❋✚✚ ✕✹ ✗ ❖✚❋✚✚✣ ❢ ✔✓
✗ ✱✒ ❘✜✘✯ ✘ ✾✹✢✣ ✮ ✤ ✘ ✹✘ ✲✧✯ ✤✛ ✺ ✔✚✣ ✢✲② ✘✶✮✚ ✾✚✪ ✯✚✣
✘ ✹✘✽✸✯ ❚✗ ✢✣ ✲✚✹✒ ✕✗✮✚✣✐ ✾✘ ✹✯ ✤✚✘ ✹✔✚✰✔ ✗ ✱✴✚✚✒ ✔✚✣

✔ ✲ ✔✰ ✹✣ ✪✒ ✫ ✴✚✘✒✿ ✮ ✒✣ ✜ ✘✶✪ ✦ ✢✒ ✣✜ ✢✫✰ t✚◗ ✚ ✤✣✯ ✥
✬✚✒✽✮✔ ✕✗✚✮ ✘ ✔✪ ✾✚ ✢✔✯✣ ✤✛✫ ❁

downloaded from GKTricksIndia.com
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✎✏✑✒✈✏✓✔✕✖✗✘ ✐✙✖✓✙✕✚✏✛✜

(Geomorphic Processes)

✢❦✣ ✥❦✤✫✢❦✦✧★✩✪✬ ✣✭✩✦✭★✮❦✯✰ ✦♦★ ✢✱❦✲ ✬❦♦ ✳✴✵✶❦ ✷❦✸♦✹✺♦✻

è❦❥❦✪✼ ✦♦★ ✣✽❦✱❦❦♦✾ ✣❥ ✢✹✪✿✲✩✶✪ ✯✦✹ ❀✩✸✿✲✩✶✬ ❀✼❦♦✹

⑥❦❥❦ ✥❦❦❁✩✪✬ ✽❀❦✦ ✪✱❦❦ ❥❦✳❦✮✩✶✬ ✩✦✭★✮❦✢❦♦✹ ✦♦★ ✬❦❥❂❦

✥❦✤✪✼ ✦♦★ ✩✦❃✮❦✳ ✴♦✹ ✣✩❥✦✪✲✶ ✬❦♦ ✥❦✤✫✢❦✦✧★✩✪✬ ✣✭✩✦✭★✮❦✯✰

✬✸✪♦ ✸❁✹✻ ✣❞✼ ✩✦❄✣❂❦ (Diastrophism) ✯✦✹

❚✦❦✼❦✴❅❆❦❇✮✪❦ (Volcanism) ✢✹✪✿✲✩✶✪ ✥❦✤✫✢❦✦✧★✩✪✬

✣✭✩✦✭★✮❦✯✰ ✸❁✹❈ ✿❦♦ ❉✳✳♦ ✣✸✼♦ ✬❇ ❉✬❦❉✲ ✴♦✹ ✳✹❊❦♦✣ ✴♦✹

✩✦✦♦✩✷✪ ✸❁✹✻ ✢✣❊❦✮❈ ✦✧✸✪ ❊❦❥❂❦ (Mass wasting)❈

✢✣❥✽✶ ✯✦✹ ✩✶❊❦♦✣❂❦ (Deposition) ❀✩✸✿✲✩✶✬

✥❦✤✫✢❦✦✧★✩✪✬ ✣✭✩✦✭★✮❦✯✰ ✸❁✹✻ ❉✶✬❦ ❉✳ ✢è✮❦✮ ✴♦✹ ✩✦❋✪❦❥

✳♦ ✩✦✦♦✷✶ ✩✬✮❦ ✺✮❦ ✸❁✻

✣✭✦✧★✩✪ ✦♦★ ✩✬✳❇ ✥❦❇ ❀✩✸✿✲✩✶✬ ✪●✦ ■✿❁✳♦✫ ✿✼❈

✩✸✴❈ ✦❦✮❅ ❉❢✮❦✩✽❏❈ ✿❦♦ è❦❥❦✪✼ ✦♦★ ✣✽❦✱❦❦♦✾ ✬❦ ✢✩è❦✺✭✸❂❦

(Acquire) ✪✱❦❦ ✣✩❥✦✸✶ ✬❥✶♦ ✴♦✹ ✳❊❦✴ ✸❁❈ ✬❦♦

❑▲▼◆❖▲P◗❘❙❯❱ ❱▲❲❱ ✬✸❦ ✿❦ ✳✬✪❦ ✸❁✻ ✿❀ ✣✭✦✧★✩✪ ✦♦★

✮♦ ✪●✦ ❳❦✼ ✣✭✦❂❦✪❦ ✦♦★ ✬❦❥❂❦ ✺✩✪❨❦❇✼ ✸❦♦ ✿❦✪♦ ✸❁✹ ✪❦♦

✣✽❦✱❦❦♦✾ ✬❦♦ ✸❞❦✬❥ ❳❦✼ ✦♦★ ✳✸❦❥♦ ✼♦ ✿❦✪♦ ✸❁✹ ✢❦❁❥ ✩✶✷✼♦

✥❦❦✺❦♦✹ ✴♦✹ ✩✶❊❦♦✩✣✪ ✬❥ ✽♦✪♦ ✸❁✹✻ ✥❦✤✫✢❦✦✧★✩✪✬ ✣✭✩✦✭★✮❦✯✰ ✪✱❦❦

✥❦✤✫✢❦✦✧★✩✪✬ ✬❦❥✬ ✩✦❨❦♦❩❦✬❥ ❀✩✸✿✲✩✶✬❈ ✬❦♦ ✮✩✽

❋✣❩❞ ❄✣ ✳♦ ✢✼✺✫✢✼✺ ✶ ✬✸❦ ✿❦✯ ✪❦♦ ❉❃✸♦✹ ✯✬ ✸❇

✳✴✵✶❦ ✸❦♦✺❦ ❧✮❦♦✹✩✬ ✮♦ ✽❦♦✶❦♦✹ ✯✬ ✸❇ ✸❦♦✪♦ ✸❁✹✻

✯✬ ✣✭✩✦✭★✮❦ ✯✬ ❀✼ ✸❦♦✪❦ ✸❁ ✿❦♦ è❦❥❦✪✼ ✦♦★ ✣✽❦✱❦❦♦✾

✦♦★ ✳❦✱❦ ✢✶❅✣✭✮❅●❦★ ✸❦♦✶♦ ✣❥ ✣✭✥❦❦✦❇ ✸❦♦ ✿❦✪❦ ✸❁✻ ✯✬

✬❦❥✬ (Agent) ✯✬ ✺✩✪❨❦❇✼ ✴❦è✮✴ ■✿❁✳♦✫ ✣✭✦❦✩✸✪

✿✼❈ ✩✸✴❦✶❇❈ ✸✦❦❈ ✼✸❥♦✹ ✯✦✹ è❦❦❥❦✯✰ ❉❢✮❦✩✽❏ ✸❁ ✿❦♦

è❦❥❦✪✼ ✦♦★ ✣✽❦✱❦❦♦✾ ✬❦♦ ✸❞❦✪❦❈ ✼♦ ✿❦✪❦ ✪✱❦❦ ✩✶❊❦♦✩✣✪

✬❥✪❦ ✸❁✻ ❉✳ ✣✭✬❦❥ ✣✭✦❦✸✮❅●❦★ ✿✼❈ ✥❦✤✩✴✺✪ ✿✼❈

✩✸✴❦✶❇❈ ✸✦❦❈ ✼✸❥❦♦✹❈ è❦❦❥❦✢❦♦✹ ❉❢✮❦✩✽ ✬❦♦ ✥❦✤✫✢❦✦✧★✩✪✬

✬❦❥✬ ✬✸❦ ✿❦ ✳✬✪❦ ✸❁✻

❬❭❪ ❫❪❴ ❵❛❜❝❡ ❣❤♠ ♥❪♣q❫❪rst✉❝✇ ✇❪①✇❪❡♠ ②r♠

♥❪♣q❫❪rst✉❝✇ ❴③✉r③t❭❪❫❪❡♠ ❛❡♠ ❫♠❝① ✇①④❪ ❫❪r⑤❭✇ ❣❤⑦

✺❅⑧❢✦❦✬❩❦✲❂❦❈ ❳❦✼ ✦♦★ ✳✸❦❥♦ ✳✥❦❇ ✺✩✪❨❦❇✼ ✣✽❦✱❦❦♦✾

✬❦♦ ✳✩✦✭★✮ ❀✶❦✶♦ ✦❦✼❇ ✩✽❨❦❦❢✴✬ (Directional)

❀✼ ✸❦♦✶♦ ✦♦★ ✳❦✱❦✫✳❦✱❦ è❦❥❦✪✼ ✦♦★ ✣✽❦✱❦❦♦✾ ✣❥ ✽❀❦✦

(Stress) ⑨❦✼✪❦ ✸❁✻ ✢✣✭❢✮❊❦ ✺❅⑧❢✦❦✬❩❦✲✬ ✣✭✩✪❀✼
(Stress) ✼✸❥❦♦✹ ✯✦✹ ❚✦❦❥✫✥❦❦❞❦ ✿✩✶✪ è❦❦❥❦✢❦♦✹ ✬❦♦

✩✦✭★✮❦❨❦❇✼ ❀✶❦✪❦ ✸❁✻ ✩✶⑩✳✹✽♦✸ ✺❅⑧❢✦❦✬❩❦✲❂❦ ✯✦✹ ❳❦✼

✣✭✦❂❦✪❦ ✦♦★ ✢✥❦❦✦ ✴♦✹ ✺✩✪❨❦❇✼✪❦ ✳✹✥❦✦ ✶✸❇✹ ✸❁✹ ✢✪⑩

✢✣❥✽✶❈ ✣✩❥✦✸✶ ✯✦✹ ✩✶❊❦♦✣❂❦ ✥❦❇ ✶✸❇✹ ✸❦♦✺❦✻ ✺❅⑧❢✦❦✬❩❦✲❂❦

✯✬ ✯♦✳❦ ❀✼ ✸❁ ✩✿✳✦♦★ ✴❦è✮✴ ✳♦ ✸✴ è❦❥❦✪✼ ✳♦

✳✹✣✦✲★ ✴♦✹ ❥✸✪♦ ✸❁✹✻ ✮✸ ✦✸ ❀✼ ✸❁ ✿❦♦ ✥❦✤✪✼ ✦♦★ ✳✥❦❇

✣✽❦✱❦❦♦✾ ✦♦★ ✳✹✷✼✶ ✬❦♦ ✣✭❦❥✹✥❦ ✬❥✪❦ ✸❁✻ ✳✥❦❇ ✳✹✷✼✶❈

✷❦✸♦ ✦♦ ✣✧✱✦❇ ✦♦★ ✢✹✽❥ ✸❦♦✹ ✮❦ ✳✪✸ ✣❥❈ ✣✭✦❂❦✪❦ ✦♦★

✬❦❥❂❦ ✸❇ ❶❦✩❞✪ ✸❦♦✪♦ ✸❁✹❈ ✿❁✳♦ ❷★✰✷♦ ❋✪❥ ✳♦ ✶❇✷♦ ❋✪❥

✬❇ ✢❦♦❥❈ ✪✱❦❦ ❷❸✷ ✦❦✮❅ ✽❦❀ ❊❦♦❹❦ ✳♦ ✩✶❺✶ ✦❦✮❅ ✽❦❀

❊❦♦❹❦ ✬❇ ✢❦♦❥✻

❻❼❽❾❿➀➁❽ ➂➃➀➄➃➅➆➇➈➉ (Endogenic processes)

✣✧✱✦❇ ✦♦★ ✢✹✽❥ ✳♦ ✩✶✬✼✶♦ ✦❦✼❇ ❷★✿❦✲ ✥❦✤✫✢❦✦✧★✩✪✬

✣✭✩✦✭★✮❦✢❦♦✹ ✦♦★ ✩✼✯ ✣✭✴❅❆❦ ❀✼ ✳✭❦♦✪ ✸❦♦✪❇ ✸❁✻ ✣✧✱✦❇ ✦♦★

✢✹✽❥ ✬❇ ❷★✿❦✲ ✢✩è❦✬❦✹❨❦✪⑩ ❥♦✩⑨✮❦♦è❦✴❇✲ ✩✦✭★✮❦✢❦♦✹❈ ❶❦✤❂❦✲✶

(Rotational) ✯✦✹ ❚✦❦❥❇✮ ❶❦❩❦✲❂❦ ✪✱❦❦ ✣✧✱✦❇ ✬❇

❷❢✣✩●❦ ✳♦ ✿❅⑨➊❇ ❷★❩✴❦ ⑥❦❥❦ ❷❢✣❃✶ ✸❦♦✪❇ ✸❁✻ ✥❦✤✫✪❦✣❇✮

✣✭✦❂❦✪❦ ✯✦✹ ✢✹✽❥ ✳♦ ✩✶✬✼♦ ❷★❩✴❦ ✣✭✦❦✸ ✳♦ ✣✭❦➋✪ ❷★✿❦✲

✣❞✼ ✩✦❄✣❂❦ (Disastrophism) ✯✦✹ ❚✦❦✼❦✴❅❆❦❇✮✪❦

✬❦♦ ✣✭♦✩❥✪ ✬❥✪❇ ✸❁✻ ✥❦✤✫✪❦✣❇✮ ✣✭✦❂❦✪❦ ✯✦✹ ✢✹✽❥ ✦♦★

❷★❩✴❦ ✣✭✦❦✸❈ ✥❦✤✫✣✣✲❞❇ ✬❇ ✴❦♦❞❦❉✲ ✯✦✹ ✽✧❳➊✪❦ ✴♦✹ ✢✹✪❥ ✦♦★

✬❦❥❂❦ ✢✹✪✿✲✩✶✪ ❀✼❦♦✹ ✦♦★ ✬❦✮✲ ✳✴❦✶ ✶✸❇✹ ✸❦♦✪♦ ✸❁✹✻ ✢✪⑩

✩✦✦✪✲✩✶✬ ⑥❦❥❦ ✩✶✮✹✩❹❦✪ ✴✤✼ ✥❦✤✫✣✣✲❞❇ ✬❇ ✳✪✸ ✢✳✴✪✼

✸❦♦✪❇ ✸❁✻

➂➌➍ ➀➄➎➂➏➇ (Diastrophism)

✳✥❦❇ ✣✭✩✦✭★✮❦✯✰ ✿❦♦ ✥❦✤✫✣✣✲❞❇ ✬❦♦ ✳✹✷✩✼✪❈ ❷❢✱❦❦✩✣✪

✪✱❦❦ ✩✶✩✴✲✪ ✬❥✪❇ ✸❁✹❈ ➐➑➒ ❙P➓➐➔▲ ✦♦★ ✢✹✪✺✲✪ ✢❦✪❇

✸❁✹✻ ❉✶✴♦✹ ✩✶❺✶✩✼✩❆❦✪ ✳✩❺✴✩✼✪ ✸❁✹ ⑩ ■i❏ ✪❇❊❂❦

✦✼✮✶ ✦♦★ ✴❦è✮✴ ✳♦ ✣✦✲✪ ✩✶✴❦✲❂❦ ✪✱❦❦ ✥❦✤✫✣✣✲❞❇ ✬❇

✼✹❀❇ ✯✦✹ ✳✹✬❇❂❦✲ ✣✩→➣✮❦♦✹ ✬❦♦ ✣✭✥❦❦✩✦✪ ✬❥✶♦ ✦❦✼❇

✣✦✲✪✶❇ ✣✭✩✦✭★✮❦✯✰ ■ii❏ è❦❥❦✪✼ ✦♦★ ❀⑨➊♦ ✥❦❦✺ ✦♦★

❷❢✱❦❦✣✶ ✮❦ ✩✦✦✧★✩✪ ✴♦✹ ✳✹✼↔✶ ✴✸❦⑥❇✣ ❥✷✶❦ ✳✹❀✹è❦❇

✣✭✩✦✭★✮❦✯✰❈ ■iii❏ ✢✣♦❊❦❦✦✧★✪ ↕❦♦❞♦ ❋✱❦❦✶❇✮ ✳✹✷✼✶

✦♦★ ✬❦❥❂❦ ❷❢✣❃✶ ✥❦✤✦✹★✣❈ ■iv❏ ✣✣✲❞❇ ➋✼♦❞ ✦♦★

❊❦❁✩✪✿ ✳✹✷✼✶ ✬❥✶♦ ✴♦✹ ➋✼♦❞ ✩✦✦✪✲✩✶✬❇ ✬❇ ✥❦✤✩✴✬❦✻

➋✼♦❞ ✩✦✦✪✲✩✶✬➙✣✦✲✪✶❇ ✬❇ ✣✭✩✦✭★✮❦ ✴♦✹ ✥❦ ✤✫✣✣✲❞❇

✦✼✮✶ ✦♦★ ❄✣ ✴♦✹ ✪❇❊❂❦✪❦ ✳♦ ✩✦✦✧★✪ ✸❦♦ ✿❦✪❇ ✸❁✻

✴✸❦⑥❇✣ ❥✷✶❦ ✦♦★ ✬❦❥❂❦ ✳❦è❦❦❥❂❦ ✩✦✦✧★✩✪ ✸❦♦ ✳✬✪❇ ✸❁✻

downloaded from GKTricksIndia.com
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❢✎✏✑ ✒✓✔ ✕ ✖✗✑✘✙✑❢✚✛ ✜✢❢✣✢✤✥✑✦✧ ✦✣✧ ★✗✩✑ ✜✢✪✫✩ ✬✭

✐✮✯✰✱✲ ✐✮✯✰ ✳✱✴✵✯✶✵ ✐✷✳✮✷✸✹✵ ✺✻✼ ✽✾✳✿ ✴✺✵❡✲✐ ❥❀✱✵

✴✺✵❡✲✐ ✳✱✴✵✯✶✵❁✐✷✳✮✷✸✹✵ ✺✻❂ ✐✮✯✰✱✲✼ ✴✺✵❡✲✐ ❥❀✱✵

(Epeirogeny)✼ ❃✵❄✮❅✸✐ ❆✮❅ ❇❈❉❊ ✳✮✮✰✯✳✱✿ ✿✲

✐✷✳✮✷✸✹✵❋✵❉❅ ●❉ ❃✵❄❁✐✐✯❊✲ ✴❉❅ ❃✵❅✷■✵ ✰❏✵✵ ✳✮❃✵❅❑ ✺✵❉ ●✿✰✵

✺✻❂ ❣✱ ●❃✵✲ ✐✷✳✮✷✸✹✵❋✵❉ ❅ ✮ ❉✸ ✿✵❥✶✵ ❞✾✵✮✼ ❋✵✹✰✱

✰❏✵✵ ✰✵✐✮✷✸✴ ✴❉❅ ✐✳❥✮✰✯✱ ✺✵❉✰✵ ✺✻ ✳✽●✮❉✸ ✐✸❈▲✮▼✐

■✵✻❈✵❉❅ ✿✵ ✿✵✹✵❅✰❥✶✵ ✐✷❉✳❥✰ ✺✵❉✰✵ ✺✻❂

❚◆❖P❖◗❘❙❖❯❱❲❖ (Volcanism)

❳✮✵❈✵✴❨❩✵✲✹✰✵ ✮❉✸ ❋❅✰❑✯✰ ✳✐❬✵❈✲ ✺❨❣✯ ■✵✻❈✵❉❅ ✹✵ ❈✵✮✵

(Magma) ✿✵ ❃✵❄✰❈ ✿✲ ❋✵❉❥ ●❅❀❈✱ ❆✮❅ ❋✱❉✿

❋✵❅✰✳❥✿ ✰❏✵✵ ✾✵✈ ❳✮✵❈✵✴❨❩✵✲ ▲✮▼✐✵❉❅ ✿✵ ✳✱✴✵✯✶✵

●✳❧✴✳❈✰ ✺✵❉✰✵ ✺✻❂ ❣● ✐❨▲✰✿ ✿✲ ✳❡✰✲✹ ❣✿✵❣✯ ✮❉✸

❳✮✵❈✵✴❨❩✵✲ ■✵✲❭✵✯✿ ❆✮❅ ✳✐❪❈❉ ❋❫✹✵✹ ✮❉✸ ❋✵❴✱❉✹ ■✵✻❈❉❅

■✵✲❭✵✯✿ ✮❉✸ ❋❅✰❑✯✰ ❳✮✵❈✵✴❨❩✵✲✹✰✵ ✮❉✸ ✾✺❨✰ ●❉ ✐♦✵✵❉❅ ✿✵

✳✮▲✰❵✰ ✳✮✮❥✶✵ ✳❞✹✵ ✽✵ ❀❨✿✵ ✺✻❂

❛❜❝❤❝❦♠♥❝♣qr❝ s❜t ❛❜❝❤❝❦ ♠♥❝♣ ✉❝✇①❝②t ❦②t ③❝②①

④r❝⑤s⑥

⑦⑧⑨⑩❶⑧❷❸ ❹❺⑧❻❺❼❽❾❿➀ (Exogenic processes)

✾✳✺✽✯✳✱✿ ✐✷✳✮✷✸✹✵❆➁ ❋✐✱✲ ➂✸✽✵✯ ➃●❄✹✯ ❡✵❥✵ ✳✱➄✵✯✳❥✰

✮✵✹❨✴❅➅❈✲✹ ➂✸✽✵✯ ❆✮❅ ❋❅✰✽✯✳✱✰ ■✵✳➆✵✸✹✵❉❅ ●❉ ✳✱✹❅✳➇✵✰

✳✮✮✰✯✳✱✿ (Tectonic) ✿✵❥✿✵❉❅ ●❉ ➂➈✐➉✱ ✐✷✮✶✵✰✵ ●❉

✐✷✵❇✰ ✿❥✰✲ ✺✻❅❂

➊❝➋ ➌q❝②t ➍❝②➎r② ➏➐t ➑➒ ➓❝❤ q❝ ➋➔❜→❝r❝ ④➑➏➣↔➑↕➒

④❤❝②t ➍② ➑↕qt➑➙❝r ➑❜❜r↔➑↕➒ ➒❝➛➒❝②t ➜❝➛❝ ➑↕➑❦↔r

➏❝②r② ➏➐t➝

❑❨➞➈✮✵✿❭✵✯✶✵ ✾❈ ➟✵❈✹❨➆✵✸ ●✰✺ ✮✵❈❉ ❫✵❥✵✰❈ ✐❥

✿✵✹✯❥✰ ❥✺✰✵ ✺✻ ✰❏✵✵ ➟✵❈ ✿✲ ✳❞■✵✵ ✴❉❅ ✐❞✵❏✵✯ ✿✵❉

●❅❀✳❈✰ ✿❥✰✵ ✺✻❂ ✐✷✳✰ ❣✿✵❣✯ ♦✵❉➇✵ ✐❥ ❋✱❨✐✷✹❨➆✵✸ ✾❈ ✿✵❉

✐✷✳✰✾❈ (Stress) ✿✺✰❉ ✺✻❅❂ ➠✵❉● ✐❞✵❏✵✯ ✴❉❅ ✐✷✳✰✾❈

(Stress) ❫✵➡✿✵ ❆✮❅ ✳❩✵❅❀✵✮ (Push and pull) ●❉

➂➈✐➉✱ ✺✵❉✰✵ ✺✻❂ ❣●●❉ ✳✮✮❵✸✳✰ ✐✷❉✳❥✰ ✺✵❉✰✲ ✺✻❂ ❫✵❥✵✰❈ ✮❉✸

✐❞✵❏✵✵❉➢ ✮❉✸ ●✺✵❥❉ ●✳✮✷✸✹ ✾❈ ❋✐▼✐✶✵ ✐✷✳✰✾❈ (Shear

stresses) ➤✳✮❈❑✿✵❥✲ ✾❈➥ ✺✵❉✰❉ ✺✻❅❂ ✹✺✲ ✐✷✳✰✾❈

■✵✻❈✵❉❅ ❆✮❅ ❫✵❥✵✰❈ ✮❉✸ ✐❞✵❏✵✵❉➢ ✿✵❉ ✰✵❉➅➦✰✵ ✺✻❂ ❋✐▼✐✶✵

✐✷✳✰✾❈ ✿✵ ✐✳❥✶✵✵✴ ✿✵❉✶✵✲✹ ✳✮▲❏✵✵✐✱ (Angular

displacement) ✹✵ ✳✮●✐✯✶✵➧✳✐✸●❈✱ (Slippag)

✺✵❉✰✵ ✺✻❂ ❫✵❥✵✰❈ ✮❉✸ ✐❞✵❏✵✯ ❑❨➞➈✮✵✿❭✵✯✶✵ ✐✷✳✰✾❈ ✮❉✸

❋✳✰✳❥➡✰ ❋✵✳✶✮✿ ✐✷✳✰✾❈✵❉❅ ●❉ ❃✵✲ ✐✷❃✵✵✳✮✰ ✺✵❉✰❉ ✺✻❅✼ ✽✵❉

✿❣✯ ✿✵❥✿✵❉❅✼ ✽✻●❉❁ ✰✵✐✴✵✱ ✴❉❅ ✐✳❥✮✰✯✱✼ ✳✮✷✸▲❊❈✱

(Crystalisation) ❆✮❅ ✳✐❬✵❈✱ ❡✵❥✵ ➂➈✐➉✱ ✺✵❉✰❉ ✺✻❅❂

❥✵●✵✹✳✱✿ ✐✷✳✮✷✸✹✵❆➁ ●✵✴✵➉✹✰➨ ✿✶✵✵❉❅ (Grains) ✮❉✸

✾✲❀ ✮❉✸ ✾❅❫✵✱ ✿✵❉ ➟✲❈✵ ✿❥✰❉ ✺✻❅ ✰❏✵✵ ✳✮❈❉✹ ✐❞✵❏✵✵❉➢ ✿✵❉

❬✵❨❈✵ ❞❉✰❉ ✺✻❅❂ ❣● ✐✷✿✵❥✼ ❫✵❥✵✰❈ ✮❉✸ ✐❞✵❏✵✵❉➢ ✮❉✸ ✳✐❅➅

(Body) ✴❉❅ ✐✷✳✰✾❈ ✿✵ ✳✮✿✵● ❋✐♦✵✹✼ ✮❵✺✰➩ ♦✵❥✶✵

●❅❀❈✱✼ ❋✐❥❞✱ ❆✮❅ ✳✱♦✵❉✐✶✵ ✿✵ ✴❄❈ ✿✵❥✶✵ ✺✻❂

❀❄➁✳✿✼ ❫✵❥✵✰❈ ✐❥ ✳✮✳❃✵➉✱ ✐✷✿✵❥ ✮❉✸ ✽❈✮✵✹❨ ✐✷❞❉■✵

✳✴❈✰❉ ✺✻❅ ❣●✳❈❆ ✾✳✺✽✯✳✱✿ ❃✵❄❁❋✵✮❵✸✳✰✿ ✐✷✳✮✸✹✵❆➁ ❃✵✲

❆✿ ✐✷❞❉■✵ ●❉ ❞❄●❥❉ ✐✷❞❉■✵ ✴❉❅ ✳❃✵➉✱ ✺✵❉✰✲ ✺✻❅❂ ✰✵✐✮✷✸✴ ✰❏✵✵

✮❭✵✯✶✵ ❞✵❉ ✴✺➆✮✐❄✶✵✯ ✽❈✮✵✹✮✲✹ ✰➆✮ ✺✻❅✼ ✽✵❉ ✳✮✳❃✵➉✱

✐✷✳✮✷✸✹✵❋✵❉❅ ✿✵❉ ✳✱✹❅✳➇✵✰ ✿❥✰❉ ✺✻❅❂

●❃✵✲ ✾✳✺✽✯✳✱✿ ❃✵❄❁❋✵✮❵✸✳✰✿ ✐✷✳✮✷✸✹✵❋✵❉❅ ✿✵❉ ❆✿

●✵✴✵➉✹ ■✵➫❞✵✮❈✲ ➭➯➲➳➵➲➸➯ (Denudation) ✮❉✸

❋❅✰❑✯✰ ❥❩✵✵ ✽✵ ●✿✰✵ ✺✻❂ ❋✱✵➺❪✵❞✱ ■✵➫❞ ✿✵ ❋❏✵✯ ✺✻

✳✱❥✵✮❵➆✵ (Strip off) ✿❥✱✵ ✹✵ ❋✵✮❥✶✵ ✺❊✵✱✵❂ ❋✐♦✵✹✼

✮❵✺✰➩ ♦✵❥✶✵✼ ●❅❀❈✱✼ ❋✐❥❞✱✼ ✐✳❥✮✺✱ ❋✵✳❞ ●❃✵✲

❣●✴❉❅ ●✳❧✴✳❈✰ ✳✿✹❉ ✽✵✰❉ ✺✻❅❂ ✐✷✮✵✺ ✳❀➇✵ ➤✳❀➇✵ ➻➼➽➥

❋✱✵➺❪✵❞✱ ✐✷✳✮✷✸✹✵❋✵❉❅ ✰❏✵✵ ➂✱●❉ ●❅✾❅✳❫✵✰ ✐✷❉❥✿ ✾❈ ✿✵❉

❞■✵✵✯✰✵ ✺✻❂ ❣●●❉ ✹✺ ▲✐❭❊ ✺✵❉ ✽✵✱✵ ❀✵✳✺❆ ✳✿ ✐✷➈✹❉✿

✐✷✳✮✷✸✹✵ ✮❉✸ ✳❈❆ ❆✿ ✳✮✳■✵❭❊ ✐✷❉❥✿ ✾❈ ✹✵ ➂✸✽✵✯ ✺✵❉✰✲ ✺✻❂

✾✳✺✽✯✳✱✿ ❃✵❄❁❋✵✮❵✸✳✰✿ ✐✷✳✮✷✸✹✵❆➁ ❆✿ ♦✵❉➇✵ ●❉ ❞❄●❥❉

♦✵❉➇✵ ✴❉❅ ✳❃✵➉✱❁✳❃✵➉✱ ✺✵❉✰✲ ✺✻❅❂ ✽✻●✵ ✳✿ ▲✐❭❊ ✺✻ ✳✿ ✐❵❏✮✲

✮❉✸ ❫✵❥✵✰❈ ✐❥ ✰✵✐✲✹ ✐✷✮✶✵✰✵ ✮❉✸ ✿✵❥✶✵ ✳❃✵➉✱❁✳❃✵➉✱

✽❈✮✵✹❨ ✐✷❞❉■✵ ✳▲❏✵✰ ✺✻❅ ✽✵❉ ✳✿ ❋♦✵✵❅■✵✲✹✼ ✴✵✻●✴✲ ❆✮❅

✽❈❁❏✵❈ ✳✮▲✰✵❥ ✴❉❅ ✳❃✵➉✱✰✵ ✮❉✸ ❡✵❥✵ ➂➈✐➉✱ ✺✵❉✰❉ ✺✻❅❂

✰✵✐✴✵✱ ❆✮❅ ✮❭✵✯✶✵ ✽❈✮✵✹❨ ✮❉✸ ❞✵❉ ✴✺➆✮✐❄✶✵✯ ❬✵❊✿ ✺✻❅ ✽✵❉

downloaded from GKTricksIndia.com
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❢✎ ❢✏❢✑✒✓✔ ✑✒✕✖✗✒✏✘✙❢✚✎ ✛✜❢✏✜✙✢✒✗✒✣✤ ✎✒✣ ❢✔✢✤❢✥✒✚ ✎✦✚✣

❣✧✤★ ✏✔✩✛❢✚ ✎✒ ✪✒✔✫✏✬ ✛✜✎✒✦ ✭✏✤ ❢✏✚✦✮✒✬ ✯✒✣ ✛✜✰✱✲✒✚✳

✏♦✒✒✴ ✭✏✤ ✚✒✛✏✜✙✰ ✛✦ ❢✔✑✒✴✦ ✎✦✚✣ ❣✧✤✬ ✵❢❣✯✴❢✔✎ ✑✒✕✖✗✒✏✘✙❢✚✎

✛✜❢✏✜✙✢✒✗✒✣✤ ✛✦ ✗✛✜✫✢✐✒ ✛✜✑✒✒✏ ✶✒✷✚✣ ❣✧✤★ ❢✏❢✑✒✓✔

✯✷✏✒✢✱✖✛✜t✣✸✒✒✣✤ ✰✤✣ ❢✏❢✑✒✓✔ ✯✷✏✒✢✏✹ ✚✺✏✒✣✤ ✯✧✻✣✖ ✼✙✽✾✒✿✴

✰✣✤ ✗✤✚✦✬ t❢✐✒✮✒✰✱✲✒✹ ❡✒✷✒✣✤ ✛✦ ✛✕✏✴ ✭✏✤ ✛❢✸✾✰✰✱✲✒✹

❡✒✷✒✣✤ ✎✹ ✗✛✣✐✒✒ ✗❢❁✒✎ ✻✕✢✒✴✚✛ ✛✜✒❢❀✚ ✗✒❢t ✏✣✙ ✎✒✦✮✒

✩▲✒✒✔✹✢ ❢✑✒✓✔✚✒ ✛✒✢✹ ✯✒✚✹ ❣✧★ ✛✱✔✸✾✬ ✏✒✢✱ ✎✒ ✏✣❂ ✭✏✤

❢t✸✒✒✬ ✏♦✒✴✮✒ ✎✹ ✰✒✥✒✒ ✭✏✤ ✛✜✎✒✦✬ ✿✻✎✹ ❂❣✔✚✒✬ ✏♦✒✴✮✒

✭✏✤ ✏✒♦✛✹✎✦✮✒ ✰✣✤ ✻✤✵✤❁✒✬ ✚✒✛✏✜✙✰ ✎✹ t✧❢✔✎ ❃✣✮✒✹✬

❢❣✰✎✦✮✒ ✭✏✤ ❢✛✪✒✷✔ ✎✹ ✗✒✏✘❢✺✒✬ ✚✱♦✒✒✦ (Frost)
❖✢✒✛✔ ✎✹ ❂❣✦✒✿✴ ✿✫✢✒❢t ✰✣✤ ✗✤✚✦ ✏✣✙ ✎✒✦✮✒ ❢✎✻✹ ✑✒✹

✯✷✏✒✢✱ ✛✜t✣✸✒ ✏✣✙ ✗✤t✦ ✑✒✕✖✗✒✏✘✙❢✚✎ ✛✜❢✏✜✙✢✒✭✽ ❢✑✒✓✔✖❢✑✒✓✔
❣✒✣✚✹ ❣✧✤★

❧❄❅❆ ❇❈❉❊❋❈●■ ❏❑❈▼❑◆P❅◗❅❘❙ ▼❘◆ ❏❆❚❘ ❯■❱❅❲❅ ❏❑❘❳■
❇❝ ❨P❅ ❉❅❘❩❅ ❉❬❭

✢❢t ✯✷✏✒✢✏✹ ✎✒✦✎ ✻✰✒✔ ❣✒✣✤ ✚✒✣ ✵❢❣✯✴❢✔✎

✑✒✕✖✗✒✏✘✙❢✚✎ ✛✜❢✏✜✙✢✒✗✒✣✤ ✏✣✙ ✎✒✢✒✣❪ ✎✹ ❂❣✔✚✒ ✸✒✧✷✒✣✤ ✏✣✙
✛✜✎✒✦ ✭✏✤ ✻✤✦✾✔✒ ✛✦ ❢✔✑✒✴✦ ✎✦✚✹ ❣✧★ ✻✤✦✾✔✒ ✰✣✤ ✏✷✔✬
✑✒✤✜✸✒✬ ✻✤✩✚✦ ✎✒ ✛✕✏✒✴❢✑✒✰✱✲✒✹✎✦✮✒ (Orientation)✬
❫✱✎✒✏✬ ✯✒✣✶❴✒✣✤ ✎✹ ✼✛❢✩▲✒❢✚ ✢✒ ✗✔✱✛❢✩▲✒❢✚✬ ✻✤✩✚✦✮✒
✚✷✬ ✪✒r✎ ✲✒❢✔✯✒✣✤ ✎✹ ✎❵✒✣✦✚✒ ✢✒ ✎✒✣✰✷✚✒ ✚▲✒✒ ✼✔✎✹
✦✒✻✒✢❢✔✎ ✻✤✏✣t✔✸✒✹✷✚✒✬ ✛✒✦❂❥✢✚✒ (Permeability)
✢✒ ✗✛✒✦❂❥✢✚✒ ✿✫✢✒❢t ✻❢❥✰❢✷✚ ✰✒✔✣ ❂✢✣ ❣✧✤★

✐✒✰✚✒ ✛✜✩✚✱✚ ✎✦✚✹ ❣✧✤★ ✭✎ ❢✏✸✒✣♦✒ ✸✒✧✷ ✭✎ ✛✜❢✏✜✙✢✒ ✏✣✙

✛✜❢✚ ✛✜❢✚✦✒✣❁✒✛✕✮✒✴ ✚▲✒✒ ✏❣✹ t✕✻✦✹ ✛✜❢✏✜✙✢✒ ✏✣✙ ✛✜❢✚ ✛✜❢✚✦✒✣❁✒

✦❢❣✚ ❣✒✣ ✻✎✚✹ ❣✧✤ ❢✏❢✑✒✓✔ ✯✷✏✒✢✏✹ t✸✒✒✗✒✣✤ ✰✣✤ ✭✎

❢✏✸✒✣♦✒ ✛✜✎✒✦ ✎✹ ✸✒✧✷✣✤ ✑✒✕✖✗✒✏✘✙❢✚✎ ✛✜❢✚❢✏✜✙✢✒✗✒✣✤ ✏✣✙

✛✜❢✚ ❢✑✒✓✔✖❢✑✒✓✔ ✗✤✸✒✒✣✤ ✎✒ ✛✜❢✚✦✒✣❁✒ ✛✜✩✚✱✚ ✎✦ ✻✎✚✹ ❣✧✤

✗✚✭✏ ✏✣ ❢✑✒✓✔ t✦✒✣✤ ✛✦ ✎✒✢✴✦✚ ✦❣✚✹ ❣✧✤ ✚▲✒✒ ✩▲✒✷✒✏✘✙❢✚

✰✣✤ ❢✑✒✓✔✚✒ ✎✒ ✎✒✦✮✒ ✵✔ ✯✒✚✹ ❣✧✤★ ✗❢❁✒✎✒✤✸✒ ✵❢❣✯✴❢✔✎

✑✒✕✖✗✒✏✘✙❢✚✎ ✛✜❢✚❢✏✜✙✢✒✗✒✣✤ ✎✒ ✛✜✑✒✒✏ ▲✒✒✣✶❴✒ ✭✏ ✰✤t ❣✒✣✚✒

❣✧ ✚▲✒✒ ✗❛✛✒✏❢❁✒ ✰✣✤ ✈❜❞❤❦♠ (Imperceptible) ❣✒✣

✻✎✚✒ ❣✧★ t✹✪✒✒✴✏❢❁✒ ✰✣✤ ✢❣ ✻✚✚ ♥♣qs✉ (Fatigue) ✏✣✙

✎✒✦✮✒ ✸✒✧✷✒✣✤ ✎✒✣ ✚✹✏✜ ✇✛ ✻✣ ✛✜✑✒✒❢✏✚ ✎✦✚✒ ❣✧★

✗✤✚✚✳ ✢❣ ✚▲✢ ✩✛♦r ❣✒✣ ✯✒✚✒ ❣✧ ❢✎ ❁✒✦✒✚✷ ✛✦

❢✏❢✑✒✓✔✚✒ ✢①❢✛ ✰✕✷ ✇✛ ✻✣ ✑✒✕✖✛✛✴r✹ ✏✣✙ ✼t②✑✒✏ ✻✣

✻✤✵✤❢❁✒✚ ❣✧✬ ✚▲✒✒❢✛ ❁✒✦✒✚✷ ✏✣✙ ✛t✒▲✒✒✣❪ ✏✣✙ ✛✜✎✒✦ ✭✏✤

✻✤✦✾✔✒ ✰✣✤ ✗✤✚✦✬ ✑✒✕✖✗✒✏✘✙❢✚✎ ✛✜❢✏✜✙✢✒✗✒✣✤ ✭✏✤ ✼✔✏✣✙

✻❢✏✜✙✢✚✒ t✦ ✰✣✤ ✗✤✚✦ ✗✒❢t ✏✣✙ ✎✒✦✮✒ ✭✎ ✔✒ ✭✎ ✇✛

✰✣✤ ❢✏①✰✒✔ ✦❣✚✹ ❣✧★

✏✱✙③ ✵❢❣✯✴❢✔✎ ✑✒✕✖✗✒✏✘✙❢✚✎ ✛✜❢✏✜✙✢✒✗✒✣✤ ✎✒ ✢❣✒✽

❢✏✩✚✘✚ ❢✏✏✦✮✒ ✛✜✩✚✱✚ ❢✎✢✒ ❂✢✒ ❣✧★

④⑤⑥⑦⑧ (Weathering)

✗✛✐✒✢ ✏✣✙ ✗✤✚❂✴✚ ✏✒✢✱✰✤✶✷✹✢ ✚✺✏✒✣✤ ✎✹ ❁✒✦✒✚✷ ✏✣✙

✛t✒▲✒✒✣❪ ✛✦ ✎✹ ❂✿✴ ❢✏✜✙✢✒ ✻❢❥✰❢✷✚ ❣✒✣✚✹ ❣✧★ ✗✛✐✒✢

✏✣✙ ✗✤t✦ ❣✹ ✗✔✣✎ ✛✜❢✏✜✙✢✒✭✽ ❣✧✤ ✯✒✣ ✛✘▲✒✎ ✢✒

⑨✛✜✒✢✳⑩ ✻✒✰✕❢❣✎ ✇✛ ✻✣ ❁✒✦✒✚✷ ✏✣✙ ✛t✒▲✒✒✣❪ ✎✒✣

✛✜✑✒✒❢✏✚ ✎✦✚✹ ❣✧✤★

✗✛✐✒✢ ✎✒✣ ✰✒✧✻✰ ✭✏✤ ✯✷✏✒✢✱ ✏✣✙ ✎✒✢✒✣ ❪

✏✣✙ ✰✒❁✢✰ ✻✣ ✸✒✧✷✒✣ ✤ ✏✣✙ ✢✒✤❢✥✒✎ ❢✏✲✒✤✶✔

(Mechanical) ✭✏✤ ✦✒✻✒✢❢✔✎ ❢✏✢✒✣✯✔❶

✗✛✪✒r✔ (Decomposition) ✏✣✙ ✇✛ ✰✣✤

✛❢✦✑✒✒❢♦✒✚ ❢✎✢✒ ✯✒ ✻✎✚✒ ❣✧★

✾✕✽❢✎✬ ✗✛✐✒✢ ✰✣✤ ✛t✒▲✒✒✣❪ ✎✒ ✵❣✱✚✖▲✒✒✣✶❴✒ ✗▲✒✏✒

✔❂✮✢ ✻✤✾✷✔ ❣✒✣✚✒ ❣✧ ✢❣ ✭✎ ✩✏✩▲✒✒✔✣ (In situ) ✢✒

✚t✩▲✒✔ (On-site) ✛✜❢✏✜✙✢✒ ❣✧★

❨P❅ ◗❏❷❅P ▼❘◆ ■❅❳❸❅ ■❄❅❆❹■❄❅❆ ❉❅❘●❘ ▼❅❝❆ P❉

è❅❆❱❆ ❺❈❩ ❏❈❳▼❉● ■❅ ❏P❅❋P ❉❬❭ P❈❻ ●❉❆❙ ❩❅❘

❨P❅❘❙❭

❼❽❾❿ ➀➁➂ ➃ ➄➅➆❿➇➈ ➉➆➊ ➋➌➍❿➇ ➎➏➊➐➅ ➑➒ ➓➔→❿➣↔
↕➙➐➛➏➑❿➜➆➝ ➞➟➀➠ ➡➜ ➢➌❿➊➤❼→➤ ➉➆➊ ➡➊➥❿❿➜❼➦❿➤➧

❢✏❢✑✒✓✔ ✛✜✎✒✦ ✎✹ ✸✒✧✷✣✤ ✗✛✔✹ ✻✤✦✾✔✒ ✰✣✤ ❢✑✒✓✔✚✒ ✏✣✙

✎✒✦✮✒ ✑✒✕✖✗✒✏✘✙❢✚✎ ✛✜❢✚❢✏✜✙✢✒✗✒✣✤ ✏✣✙ ✛✜❢✚ ❢✏❢✑✒✓✔ ✛✜❢✚✦✒✣❁✒

downloaded from GKTricksIndia.com
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✈✎✏✑✒✓✎✔✕✖✔✗✒✑✘✙ ✚✕✛✜ ✢✑✑✣✕✤✥✦✧ ✚✜✖✑✒✖✦✧

▲★✑✜✑✖✩✗✕✪✥ ✘✖✫ ✖✬▲✎✕✪✥ ✥✑✭✥✑✮✫ ✯✑✭✑ ✎✔✑✬✰✖✱✗✕✜✪

(Conditioned) ✲✑✮✪✦ ✲✣✫✳ ✴✬ ✵✶✤✮✫ ✚✜✖✑✒✰ ✥✑

✕✖❢✑✮✷✑ ✤✲✸✖ ✲✣✳ ✬ ✖✮✗✖✜ ✈✎✏✑✒ ✎✔✕✖✔✗✒✑✘✙ ✈✕✎✪✰

✈✎✏✑✒ ✤✣✫✛✜ ✥✦ ✹✲✭✑✴✺ ✢✑✦ ✘✥ ✚✜✖✑✒✰ ✵✮ ✻✱✵✭✮

✚✜✖✑✒✰ ✤✮✫ ✕✢✑t✬✓✕✢✑t✬ ✲✑✮✪✦ ✲✣ ✼✕✽✾✑ ✿❀❁❂✳

❃❄❅❆ ❇❈❉ ❊❋● ❃■❃❏❆❑▼ ◆❖■❆P◗ ❘❙❚❋❯❆❆❋● ■❋❱ ❲❳❆❆●❯❆ ❨❆❋

❲●❃❨❩ ❨❬❃◆❭ ❩❪❆❆ ❫▼❴❋ ❘❙❆❵❩ ❃■■❛❜❆ ❨❬ ❩◗❖▼❆

❨❬❃◆❭❞

✈✎✏✑✒ ✎✔✕✖✔✗✒✑✈✑✮✫ ✖✮✗ ✪✦✬ ✎✔✤✰❝✑ ✎✔✥✑✭ ✲✣✫ ❡ ✼❣❂

✭✑✵✑✒✕✬✥ ✼❁❂ ✢✑✑✣✕✪✥ ✒✑ ✒✑✫✕✾✑✥ ✘✖✫ ✼❥❂ ✚✣✕✖✥✳

✴✬✤✮✫ ✵✮ ✥✑✮✴✺ ✘✥ ✎✔✕✖✔✗✒✑ ✥✕✪✎✒ ✲✦ ✈✖✮✗✜✮ ✥✑✤

✥✭✪✦ ✲✣ ✎✭✫✪✰ ✎✔✑✒❡ ✕✥✵✦ ✘✥ ✎✔✕✖✔✗✒✑ ✥✑ ✈✕❤✑✥

✤✲✸✖✎✱✐✑✺ ✒✑✮✹✻✑✬ ✻✮❝✑✑ ✚✑ ✵✥✪✑ ✲✣✳

❦❧♠❧♥♦♣q rs✉❧♥ s✇♦①✇②♥❧③④

(Chemical Weathering Processes)

✈✎✏✑✒ ✎✔✕✖✔✗✒✑✈✑✮✫ ✥✑ ✘✥ ✵✤✱✲ ✚✣✵✮ ✕✥ ✕✖✜✒✬✧

✥✑✶✑✮✺✬✮✛✦✥✭✐✑✧ ✚✜✒✑✮✚✬✧ ✈✑⑤⑥✵✦✥✭✐✑ ✪★✑✑ t✒✱✬✦✥✭✐✑

❢✑✣✜✑✮✫ ✖✮✗ ✈✎⑦✑✛✬✧ ✕✖✜✒✬ ✈★✑✖✑ t✒✱✬✦✥✭✐✑ ✥✑

✥✑✒✺ ✥✭✪✮ ✲✣✫✧ ✚✑ ✮ ✕✥ ✭✑✵✑✒✕✬✥ ✕✖✔✗✒✑ ✯✑✭✑ ✵✱✏✤

(Clastic) ✈✖▲★✑✑ ✤ ✮ ✫ ✎✕✭✖✕✪✺✪ ✲✑ ✮ ✚✑✪✦ ✲✣ ✫✳

✈✑⑤⑥✵✦✚✬✧ ⑧✭✑✪✜✦✒ ✚✜✧ ✤✩✻✑✓✚✜ ✘✖✫ ✈t✒ ✈⑨✜✑✮✫

✥✦ ✎✔✕✖✔✗✒✑ ✯✑✭✑ ✽⑩❶✑✬✑✮✫ ✥✑ t✒✱✬✦✥✭✐✑ ✲✑ ✮✪✑ ✲✣✳ ✴✵✤✮✫

❷✗✷✤✑ ✖✮✗ ✵✑★✑ ✚✜ ✘✖✫ ✖✑✒✰ ✼✈✑⑤⑥✵✦✚✬ ✪★✑✑ ✥✑✶✺✬

❸✑✴✺✈✑⑤⑥✵✑✴❸❂ ✥✦ ✕✖❹✤✑✬✪✑ ✵✢✑✦ ✭✑✵✑✒✕✬✥

✎✔✕✪✕✖✔✗✒✑✈✑✮✫ ✥✑✮ ✪✦✖✔ ✹✕✪ ✻✮✬✮ ✖✮✗ ✕✜✘ ✈✑✖❢✒✥ ✲✣✳

✖✑✒✰ ✤✮✫ ✕✖❹✤✑✬ ✥✑✶✺✬ ❸✑✴✺✈✑⑤⑥✵✑✴❸ ✖✮✗ ✈✕✪✕✭✸✑✗

✎✑ ✣❤✑✑ ✮✫ ✘✖✫ ✎❢✑ ✰✈✑ ✮ ✫ ✥✑ ✈✎⑦✑✛✬ ✢✑ ✱✕✤✹✪ ✥✑✶✺✬

❸✑✴✺✈✑⑤⑥✵✑✴❸ ✥✦ ✤✑✾✑✑ ✥✑✮ ✶❺❻✑ ✻✮✪✑ ✲✣✳ ✕✖✕✢✑t✬

❝✑✕✬✚✑✮✫ ✎✭ ✭✑✵✑✒✕✬✥ ✎✔✕✪✕✖✔✗✒✑✘✙ ✕✥✵✦ ✈✬✰✵✫❤✑✑✬❢✑✑✜✑

✤✮✫ ✎✔✕✪✕✖✔✗✒✑✈✑ ✮✫ ✖✮✗ ✵✤✑✬ ✲✦ ✲✑✮✪✦ ✲✣ ✫✳

❼❽❽❾❿➀➁➂❿➃➄ (Solution)

✚✶ ✥✑✮✴✺ ✖▲✪✰✧ ✚✜ ✒✑ ✈⑨✜ (Acid) ✤✮✫ ⑦✑ ✰✜ ✚✑✪✦

✲✣ ✪✑✮ ⑦✑ ✰✕✜✪ ✪✸✖✑✮✫ ✖✮✗ ✚✜ ✒✑ ✈⑨✜ ✥✑✮ ⑦✑✑ ✮✜ ✥✲✪✮

✲✣✫✳ ✴✵ ✎✔✕✖✔✗✒✑ ✤✮✫ ➅✑✮✵ ✎✻✑★✑✑✮➆ ✥✑ ⑦✑✑ ✮✜ ✤✮✫ ✕✤✜✬✑

✵✕⑨✤✕✜✪ ✲✑✮✪✑ ✲✣ ✚✑✮ ✚✜ ✒✑ ✥✤ ✈⑨✜ ✤✮✫ ❝✑✕✬✚

✥✦ ✕✖✜✒✪✑ ✎✭ ✕✬✢✑✺✭ ✥✭✪✑ ✲✣✳ ✚✜ ✵✮ ✵⑨✎✖✺✗ ✤✮✫

✈✑✬✮ ✎✭ ✈✬✮✥ ➅✑✮✵ ✎✻✑★✑✺ ✕✖⑦✑✕✛✪ ✲✑✮ ✚✑✪✮ ✲✣✫ ✘✖✫

✚✜ ✤✮✫ ✕✬✜✫✶✬ (Suspension) ✖✮✗ ➇✎ ✤✮✫ ✕✤✕➈✪

✲✑✮ ✚✑✪✮ ✲✣✫✳ ⑦✑ ✰✜✬❢✑✦✜ ❢✑✣✜ ✕✬✤✑✺✐✑ ✥✭✬✮ ✖✑✜✮ ✬✑✴✛➉✮✛✧

✵➊✎✮✗✛ ✘✖✫ ✎✑✮✛✮✕❢✑✒✤ ✚✣✵✮ ❝✑✕✬✚ ✴✵ ✎✔✕✖✔✗✒✑ ✵✮

✎✔✢✑✑✕✖✪ ✲✑✮✪✮ ✲✣✫✳ ✈✪❡ ✒✲ ❝✑✕✬✚ ✈✕⑧✥ ✖✷✑✑✺ ✥✦

✚✜✖✑✒✰ ✤✮✫ ✕✶✬✑ ✥✑✮✴✺ ✈✖✕❢✑✷✛ ➋✑✮❸❻✮ ✵✰✹✤✪✑ ✵✮

✕✬✏✑✑✕✜✪ (Leached) ✲✑✮ ✚✑✪✮ ✲✣✫ ✈✑✣✭ ❢✑ ✰✷✥ ✎✔✻✮❢✑✑ ✮✫

✤ ✮✫ ✖✷✑✑✺ ✖✮✗ ✥✑✭✐✑ ✘✥✕✾✑✪ ✲✑✮ ✚✑✪✮ ✲✣ ✫✳ ✽✱✬✑ ✎➌★✑✭ ✤✮✫

✕✖❹✤✑✬ ✖✣✗✕➊❢✑✒✤ ✥✑✶✑✮✺✬✮✛✧ ✖✣✗✕➊❢✑✒✤ ✤✣➍✬✮✕❢✑✒✤

✶✑✴✺✥✑✶✑✮✺✬✮✛ ✚✣✵✮ ❝✑✕✬✚✧ ✥✑✶✑ ✮✺✕✬✥ ✘✕✵❸ ✒✰✸✑✗ ✚✜

✼✚✑✮ ✚✜ ✤✮✫ ✥✑✶✺✬ ❸✑✴✺✈✑⑤⑥✵✑✴❸ ✕✤✜✬✮ ✵✮ ✶✬✪✑

✲✣❂ ✤✮✫ ⑦✑ ✰✜✬❢✑✦✜ ✲✑ ✮✪✮ ✲✣✫ ✪★✑✑ ✚✜ ✤✮✫ ✘✥ ⑦✑✑✮✜ ✖✮✗

➇✎ ✤✮✫ ✎✔✖✑✕✲✪ ✲✑✮✪✮ ✲✣✫✳ ✏✑✒✑✮t✤✰❝✑ ✚✣✖ ✎✻✑★✑✑✮ ➆ ✯✑✭✑

✚✕✬✪ ✥✑✶✺✬ ❸✑✴✺✈✑⑤⑥✵✑✴❸ ✤✩✻✑ ✚✜ ✖✮✗ ✵✑★✑ ✕✤✜✥✭

✴✵ ✎✔✕✖✔✗✒✑ ✤✮✫ ✶✲✰✪ ✵✲✑✒✥ ✲✑✮✪✑ ✲✣✳ ✵✑❤✑✑✭✐✑

(Common) ✜✖✐✑✓✵✑ ✮✕❸✒✤ ⑥✜✑✮✭✑✴❸ ✢✑✦ ✘✥

❢✑✣✜ ✕✬✤✑✺✐✑ ✥✭✬✮ ✖✑✜✑ ❝✑✕✬✚ ✲✣ ✚✑✮ ✕✥ ⑦✑ ✰✜✬❢✑✦✜

✲✣✳

➎❽➏❽❾➐➄❾➑❽➄ (Carbonation)

✥✑✶✑✮✺✬✮✛ ✘✖✫ ✶✑✴✺ ✥✑✶✑✮✺✬✮✛ ✥✦ ❝✑✕✬✚✑✮✫ ✵✮ ✎✔✕✪✕✖✔✗✒✑ ✥✑

✎✔✕✪✎✗✜ ✥✑✶✑✮✺✬✮❢✑✬ ✥✲✜✑✪✑ ✲✣✳ ✒✲ ✎✮✗➊✵✎✑✭ ✪★✑✑

✥✑✶✑✮✺✬✮✛ ❝✑✕✬✚ ✥✑✮ ✎✩★✑✥ ✥✭✬✮ ✤✮✫ ✘✥ ✈✑✤ ✵✲✑✒✥

✎✔✕✖✔✗✒✑ ✲✣✳ ✚✜ ✯✑✭✑ ✖✑✒✰✤✫❸✜ ✘✖✫ ✤✩✻✑✖✑✒✰ ✵✮ ✥✑✶✺✬

❸✑✴✺✈✑⑤⑥✵✑✴❸✧ ✈✖❢✑✑✮✕✷✑✪ ✥✦ ✚✑✪✦ ✲✣✳ ✴✵✵✮ ✥✑✶✑✮✺✕✬✥

✈⑨✜ ✥✑ ✕✬✤✑✺✐✑ ✲✑✮✪✑ ✲✣ ✚✑✮ ✕✥ ✘✥ ✥✤ ✵✕✖✔✗✒ ✈⑨✜

✖✮✗ ➇✎ ✤✮✫ ✥✑✒✺ ✥✭✪✑ ✲✣✳ ✖✣✗✕➊❢✑✒✤ ✥✑✶✑✮✺✬✮✛ ✘✖✫

✤✣➍✬✦✕❢✑✒✤ ✥✑✶✑✮✺✬✮✛✧ ✥✑✶✺✕✬✥ ✘✕✵❸ ✤✮✫ ⑦✑✰✜ ✚✑✪✮ ✲✣✫

✪★✑✑ ✥✑✮✴✺ ✈✖❢✑✮✷✑ ✬✲✦✫ ➋✑✮❸❻✪✮✳ ✴✵✖✮✗ ✎✕✭✐✑✑✤▲✖➇✎

✢✑✱✕✤✹✪ ✹✰✎✗✑✈✑✮✫ ✥✑ ✕✬✤✑✺✐✑ ✲✑✮✪✑ ✲✣✳

➒❿➃❽❾➒➄ (Hydration)

✚✜✒✑✮✚✬ ✚✜ ✥✑ ✭✑✵✑✒✕✬✥ ✒✑✮✹ ✲✣✳ ❝✑✕✬✚ ▲✖✒✫ ✚✜

❤✑✑✭✐✑ ✥✭✖✮✗ ✕✖▲✪✑✕✭✪ (Expanded) ✲✑✮ ✚✑✪✮ ✲✣✫ ✘✖✫

✒✲ ✕✖▲✪✑✭ ✎✻✑★✑✺ ✖✮✗ ✈✑✒✪✬ (Volume) ✈★✑✖✑ ❢✑✣✜

✤✮✫ ✖✩✕➓ ✥✑ ✥✑✭✐✑ ✶✬✪✮ ✲✣✫✳ ✖✣✗✕➊❢✑✒✤ ✵➊✎✮✗✛ ✚✜

✕✤✜✬✮ ✖✮✗ ✶✑✻ ✕✚➔✵✤ ✤✮✫ ✎✕✭✖✕✪✺✪ ✲✑✮ ✚✑✪✑ ✲✣ ✚✑✮

✖✣✗✕➊❢✑✒✤ ✵➊✎✮✗✛ ✥✦ ✈✎✮✏✑✑ ✈✕❤✑✥ ✈▲★✑✑✒✦ ✲✑✮✪✑ ✲✣✳

downloaded from GKTricksIndia.com
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❢✎✏✑ ✒✓✔ ✕ ✖✑✗✘✑✙ ✚✙✛✜✢✑ ✣✜✗ ✤✑✗✥✦✧ ★✤✑✩✪✫✑❢✥✧✦✬ ✪✜✭ ✮✣✦✚
✥✙✜✫✑①✯ ✢✑✰✱ ✣✜✗ ✪✲✳✴✵ ✖✚✢✑✶✷✫ ✥✩✸✹✛

❀✺ ✻✼✽✾✽✿✼❁❀❂ ❃❄✿✼❁❅❆❂❇❀ ❈✿❉ ❊❉❋❇ ✺❂●✾❇ ✺■ ✾❏❂❂ ❑▲✿●❁

▲✾✾❧ ✻▼◆❖❂✿P✽◗❂ ▲● ❘❂■❊❂●❉ ❅●❉ ❙❂❉✽✾ ✺❂● ❚❂✾❇ ✺■ ✽❚▲✿●❁

✻❁❊✐✿❯✻ ❃◆❅●❉ ✽✿❱❂❲◆ ✺❂● ▲❳✾❂ ✺■❨ ❩◆●❳ ❬❊●

❭❂✽◆❚ ❘❂▼❪❳ ❈✿❉ ❩❂❫✼❴ ✺❂●◆● ❳❇ ✻✼✽✿✼❁❀❂ ❅●❉ ✻❵❁❊✾● ❈✿❉

▲❉✿▼❁✽❛✾ ✺❂●✾● ✺■❉ ✾❏❂❂ ❑▲ ✻✼✽✿✼❁❀❂ ❳❇ ✻▼◆❖❂✿P✽◗❂ ❃✻✽❖❘❂❂❀❇

(Overlying) ✻❫❂❏❂❂●❜ ❅●❉ ❫❖❂❖ ❳❂ ❳❂❖❆❂ ❋◆✾❇ ✺■❨ ❖❉❝❂✼

④❂●❞❂ ❅●❉ ▲❅❂✽✺✾ ❊✿❆❂ ✾❇✿✼ ❈✿❉ ❋❂❖❡❋❂❖ ❚❊❀❂●❚◆ ▲●

✻✼❣❂❂✽✿✾ ✺❂●❳❖ ❘❂■❊ ✽✿❣❂❉❤ (Fracture) ❅●❉ ▲✺❂❀❳

✺❂●✾❂ ✺■❨ ❚❊❀❂●❚◆ ✿●❁ ❳❂❖❆❂ ❭❂✽◆❚❂●❉ ✿●❁ ❩❂❀✾◆ ❅●❉

✻✽❖✿✾❴◆ ❩✻❘❂❥❳◆ (Exfoliation) ❈✿❉ ❳❆❂❇❀ ✽✿❱❂❲◆

⑥❂❖❂ ❣❂❂■✽✾❳ ❩✻④❂❀ ❅❉● ❣❂❇ ▲✺❂❀✾❂ ✻✼❫❂◆ ❳❖✾❂ ✺■❨

✈❦♠♥♦♣qrs❦ t✉✇ ②③⑤⑦♣qrs❦ (Oxidation and

Reduction)

❩✻④❂❀ ❅●❉ ❩❂⑧❬▲❇❳❖❆❂ ❳❂ ✾❂❄✻❀❴ ✺❂●✾❂ ✺■ ❩❂⑧❬▲❂❑⑨ ❀❂

✺❂❑⑨⑩❂●❩❂⑧❬▲❂❑⑨ ✿●❁ ✽◆❅❂❴❆❂ ✺●✾▼ ❭❂✽◆❚ ❈✿❉ ❩❂⑧❬▲❇❚◆

❳❂ ▲❉❀❂●❤❨ ❩❂⑧❬▲❇❳❖❆❂ ✿✺❇❉ ✺❂●✾❂ ✺■ ❚✺❂❶ ✿❂❀▼❅❉⑨❊ ❈✿❉

❩❂⑧❬▲❇❚◆ ❀▼◗❂❁ ❚❊ ✽❅❊✾● ✺■❉❨ ❑▲ ✻✼✽✿✼❁❀❂ ❅●❉ ❊❂■✺❷

❅■❤◆❇❚❷ ❤❉❝❂❳ (Sulphur) ❑❄❀❂✽❫ ▲✿❂❴✽❝❂❳ ❘❂❂✽❅❊

✺❂●✾● ✺■❉❨ ❩❂⑧❬▲❇❳❖❆❂ ❳❇ ✻✼✽✿✼❁❀❂ ❅●❉ ❩❂⑧❬▲❇❚◆ ✿●❁ ❀❂●❤

✿●❁ ❳❂❖❆❂ ✻■❫❂ ✺▼❈ ❸❀✿❝❂❂◆ ▲● ❘❂■❊❂●❉ ❳❂ ❲❵❲◆❂ ❚❂❖❇ ❖✺✾❂

✺■❨ ❩❂⑧❬▲❇❳❖❆❂ ❈❳ ❅✺◗✿✻❵❆❂❴ ✻✼✽✿✼❁❀❂ ✺■ ❚❂● ❊❂■✺ ❝❂❂❖❳

❋❂❀❂●❲❂❑❲❷ ❩❂●❊❇✿❂❑◆❷ ❈✿❉ ✻❂❑❖❂●❬▲❇◆ ❚■▲● ❭❂✽◆❚❂●❉ ❳❂●

✻✼❣❂❂✽✿✾ ❳❖✾❇ ✺■❨ ❩❂⑧❬▲❇❳❖❆❂ ✺❂●◆● ✻❖ ❊❂■✺ ❳❂ ❊❂❊ ❖❉❤❷

❣❂❵❖● ❀❂ ✻❇❊● ❖❉❤ ❅●❉ ✻✽❖✿✽✾❴✾ ✺❂● ❚❂✾❂ ✺■❨ ❚❋ ❩❂⑧❬▲❇✿P❁✾

❭❂✽◆❚ ❈●▲● ✿❂✾❂✿❖❆❂ ❅●❉ ❖❭❂● ❚❂✾● ✺■❉ ❚✺❂❶ ❩❂⑧❬▲❇❚◆ ❳❂

❩❣❂❂✿ ✺■ ✾❂● ❈❳ ❫❵▲❖❇ ❖❂▲❂❀✽◆❳ ❩✻④❂❀ ✻✼✽✿✼❁❀❂

✻✼❂❖❉❣❂ ✺❂● ❚❂✾❇ ✺■ ✽❚▲● ②③⑤⑦♣qrs❦ ❹✉❺❻③❦ ❳✺✾● ✺■❉❨ ❈●▲❇

❫❘❂❂❈❶ ✻✼❂❀❼ ❣❂❂■❅ ❚❊✐✾❖ ✿●❁ ◆❇❛●❷ ❯❽ ❚❊ ✿●❁ ④❂●❞❂ ❀❂

❚❊❾❊❂✽✿✾ ④❂●❞❂❂●❉ ❅●❉ ✻❂❀❇ ❚❂✾❇ ✺■❉❨ ❿❀❵◆❇✿P❁✾ ✺❂●◆● ✻❖

❊❂ ■✺ ❳❂ ❊❂❊ ❖❉❤❷ ✺❖● ❀❂ ❩❂▲❅❂◆❇❡❝❂❵▲❖ (Bluish

grey) ❖❉❤ ❅●❉ ❋❫❊ ❚❂✾❂ ✺■❨

❩✻④❂❀ ❳❇ ❀● ✻✼✽✿✼❁❀❂❈❶ ❩❉✾❼▲❉❋❉✽❝❂✾ ✺■❉❨ ❚❊❀❂●❚◆❷

❳❂❋❂● ❴◆●❘❂◆ ❈✿❉ ❩❂⑧❬▲❇❳❖❆❂ ▲❂❏❂❡▲❂❏❂ ❛❊✾● ❖✺✾● ✺■❉ ❈✿❉

❩✻④❂❀ ✻✼✽✿✼❁❀❂ ❳❂● ❄✿✽❖✾ ❋◆❂ ❫●✾● ✺■❉❨

➀➁➂ ➃➄ ➅➂➆➃ ➄➇➈ ➉➇➊ ➅➊➋➈ ➌➂➈ ➍➂➎➀➏➐➌➑➒➂ ➌➂

➓➔➂➃➑➒➂ ➄➂➋ ➏➌→➈ ➃➆➇➣ ➑➂➏➂➁↔➋➌ ➍↕➙➂➁ ↕➛↔➜➛➝➁➂➍➂➈➇

➄➈➇ ➉➅ ↔➌→➋➂ ➍➂➜➞➁➌ ➃➆➣ ➀➁➂ ➑➂➏➂➁↔➋➌ ➍↕➙➂➁

↕➛↔➜➛➝➁➂ ➉➅➂➟➂➂➜ (Water scarce) ➜➂➅➈ ➓➠➒➂

➄➡➢➤➂➅➂➈➇ ➄➈➇ ↕➛➟➂➂➜➌➂➑➐ ➃➂➈ ➏➌→➐ ➃➆➣

➥➦➦➧➨➩➫ ➭➯➲➦➳ ➯➵➨➸➵➺➳➦➻➼

(Physical Weathering Processes)

❣❂❂■✽✾❳ ❀❂ ❀❂❉✽❞❂❳ ❩✻④❂❀❡✻✼✽✿✼❁❀❂❈❶ ✿▼❁➽ ❩◆▼✻✼❀▼◗❂❁

❋❊❂●❉ (Forces) ✻❖ ✽◆❣❂❴❖ ❳❖✾❇ ✺■❉❨ ❀● ❩◆▼✻✼❀▼◗❂❁ ❋❊

✽◆➾◆✽❊✽❭❂✾ ✺❂● ▲❳✾● ✺■❉ ❼ ➚i➪ ❤▼➶❄✿❂❳❪❂❴❳ ❋❊❷ ❚■▲●

❩❄❀✽❝❂❳ ❃❁✻❖ ❣❂❂❖ ❫❋❂✿❷ ❈✿❉ ❩✻❯✻❆❂ ✻✼✽✾❋❊

(Shear stress)❷ ➚ii➪ ✾❂✻✿✼❁❅ ❅●❉ ✻✽❖✿✾❴◆❷ ✽✿✼❁✐❲❊

❖✿❂●❉ ❅●❉ ✿P✽❽ ❈✿❉ ✻❘❂▼❩❂●❉ ✿●❁ ✽✿✼❁❀❂❳❊❂✻❂●❉ ✿●❁ ❳❂❖❆❂

❃❄✻❿◆ ✽✿✐✾❂❖❆❂ (Expansion) ❋❊❷ ➚iii➪ ❘❂▼❪❳◆

❈✿❉ ❩❂❫✼❴◆ ❛✿✼❁❂●❉ ▲● ✽◆❀❉✽❞❂✾ ❚❊ ❳❂ ❫❋❂✿❨ ❑◆❅●❉ ▲●

❳❑❴ ❋❊ ❝❂❖❂✾❊ ❈✿❉ ✽✿✽❣❂❿◆ ❝❂❖❂✾❊ ✻❫❂❏❂❂●❜ ✿●❁ ❩❉❫❖

❩◆▼✻✼❀▼❬✾ ✺❂●✾❇ ✺■❉ ✽❚▲❳❂ ✻✽❖❆❂❂❅ ❘❂■❊❂●❉ ❳❂ ✽✿❣❂❉❤

(Fracture) ✺❂●✾❂ ✺■❨ ❣❂❂■✽✾❳ ❩✻④❂❀ ✻✼✽✿✼❁❀❂❩❂●❉ ❅●❉

❩✽❝❂❳❂❉❘❂ ✾❂✻❇❀ ✽✿✐✾❂❖❆❂ ❈✿❉ ❫❋❂✿ ✿●❁ ✽◆❅▼❴◗❂❁ ✺❂●◆●

(Release) ✿●❁ ❳❂❖❆❂ ✺❂●✾❂ ✺■❨ ❀● ✻✼✽✿✼❁❀❂❈❶ ❊❱❂▼ ❈✿❉

❅❉❫ ✺❂●✾❇ ✺■❉ ✻❖❉✾▼ ❳❑❴ ❋❂❖ ▲❉✿▼❁❛◆ ❈✿❉ ✽✿✐✾❂❖❆❂ ✿●❁

❳❂❖❆❂ ❘❂■❊❂●❉ ✿●❁ ▲✾✾❧ ❙❂❉✽✾ (Fatigue) ✿●❁ ✻❁❊✐✿❯✻

❀● ❘❂■❊❂●❉ ❳❂● ❋⑨➹❇ ✺❂✽◆ ✻✺▼❶❛❂ ▲❳✾❇ ✺■❉❨

➘❦❦r❹✉➴♣⑦♣qrs❦ t✉✇ ❹✉➷➬❦rs❦ (Unloading and

expansion)

❩◆✿❖✾ ❩✻❖❫◆ ✿●❁ ❳❂❖❆❂ ❃✻✽❖❘❂❂❀❇ ❘❂■❊❂●❉ ✿●❁ ❣❂❂❖

❳❂ ❩✻◆❀◆ ❃❁❝✿❂❴➮❖ ❫❋❂✿ (Vertical pressure)

✿●❁ ✽◆❅▼❴✽◗❂❁ ❳❂ ❳❂❖❳ ✺❂●✾❂ ✺■ ✽❚▲▲● ❘❂■❊❂●❉ ✿●❁ ❃❁✻❖❇

▲❉✐✾❖ ✽✿✐✾❂✽❖✾ ✺❂● ❚❂✾● ✺■❉❨ ❑▲✿●❁ ✻✽❖❆❂❂❅✐✿❯✻ ❘❂■❊❂●❉

downloaded from GKTricksIndia.com
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❢✎✏✑ ✒✓✔ ✕ ✖✗✘✑✙✚✛ ✜✢✣ ✚✤✑✥✦ ❢✢✧✑★✛

❞✩ ✪✩✫✬ ✭✮✯ ✫✰✱✮✲✪ ✳✮✴✩✵✬ ✶✩✷✫✩ ✶✸✹ ✳✮✺✩✯✻ (Fracture)

❡✩✷✵✷ ✫✩✸✼ ✪✼ ✺✩✽✫✾ ❞✿ ❀✫✶ ✮✷❁ ❀❡✩✬✩✯✫✼ ✳✮❞✳❀✫ ✶✩✷✫✩

✶✸✹ ✺✩✽✳❡ ✮✷❁ ✮✮❣❁ ❀✫✶ ✮✩✾✷ ❂✩✷❃✩✩✷✯ ❡✷✯ ❄✩✪ ✳✮✺✩✯✻ ❅✩✼✩

❆✩✸✾✩✷✯ ❞✿ ✺✩✩✼✿ ❄✩❇✼✷✯ ❈✩ ❉✪❆✩❊❞✬ ✪✳❋●❈✩■ ✳✬✳❡❏✫ ❞✼✬✷

❞✿ ✪❣✮❑✳▲✩ ✪✩❈✿ ▼✩✫✿ ✶✸✹ ✺✩✩✼✳✮✶✿✬✿❞✼◆✩ (Unloading)

✭✮✯ ❇❖✩✮ ❡P◗✫ ✶✩✷✬✷ ✮✷❁ ❞✩✼◆✩ ✳✮✱✫✩✼◆✩ ❀✷ ❘✰✪❙✬

❉✪❆✩❊❞✬ ❄✩❇✼✩✷✯ ❞✩ ❂✩✸✳✫▼ ✳✮✱✫✩✼ ❀✸❞✈❚✩✷✯ ❈✩ ❈✶✩■ ✫❞

✳❞ ✶▼✩✼✩✷✯ ❡✿✵✼ ✫❞ ✶✩✷ ❀❞✫✩ ✶✸✹ ❖✈❚✷❧ ✳❄❞✬✷ ✻✩✷✾✩❞✩✼

✻P✯❖❇ ❞✩✷ ❉✪❆✩❊❞✬ ✻P✯❖❇ ❞✶✫✷ ✶✸✯ ①✳❄❃✩ ❯❱❲❳ ▼✩✷ t❀

✪❣✳✮❣❁❈✩ ✮✷❁ ❅✩✼✩ ❖✬✫✩ ✶✸✹

r❨❩❬❭❪❫ ❫❴❵ ❩❛❜❬r❝❤ ✐❬❵ ❛❬❥r❨❜❦❨ (Temperature

changes and expansion)

❆✩✸✾✩✷✯ ❡✷✯ ✳✮♠❡✩✬ ✳✮✳✺✩❙✬ ✪❣❞✩✼ ✮✷❁ ♥✩✳✬▼✩✷✯ ❡✷✯ ✱✮❈✯ ✮✷❁

✳✮✱✫✩✼◆✩ ✭✮✯ ❀✯✮P❁❄✬ ❞✿ ❉✪✬✿ ❀✿❡✩✭■ ✶✩✷✫✿ ✶✸✯✹ ✫✩✪✮❣❁❡

❖♦❚✬✷ ✮✷❁ ❀✩♣✩ ✪❣✰❈✷❞ ♥✩✳✬▼ ✪✸❁✾✫✩ ✶✸ ✭✮✯ ❉✪✬✷

✳✬❞✵✱♣✩ ♥✩✳✬▼ ❞✩✷ ❇❖✩✫✩ ✶✸ ✫♣✩✩ ✫✩✪✮❣❁❡ ✳✻✼✬✷ ✮✷❁

❀✩♣✩ ❘❀❡✷✯ ✫❇q✬P❀✩✼ ❀✯✮P❁❄✬ ✶✩✷✫✩ ✶✸✹ ✫✩✪✮❣❁❡ ❡✷✯ ❇✸✳✬❞

✪✳✼✮✫❏✬ ✮✷❁ ❞✩✼◆✩ ❆✩✸✾✩✷✯ ✮✷❁ ✳ss✾✷ ❀✯✱✫✼✩✷✯ ✮✷❁ ♥✩✳✬▼

❞◆✩✩✷✯ ❡✷✯ ❉✩✯✫✳✼❞ ❀✯❄✾✬ ✳✬❈✳❡✫ ✲✪ ❀✷ ✶✩✷✫✩ ✼✶✫✩ ✶✸✹

❈✶ ✪❣✳✮❣❁❈✩ ❆✩P✉❞ ▼✾✮✩❈P ✭✮✯ ❉✳✇✩❞ ❘❁■❄✷ ❂✩✷❃✩✩✷✯ ❡✷✯❧

❞✩✼◆✩ ❆✩✸✾✩✷✯ ✮✷❁ ❉✯❇✼ ✪❣✳✫❖✾ (Stress) ❘✰✪❙✬ ✶✩✷✫✩

✶✸❧ ✪✳✼◆✩✩❡✱✮✲✪ ❀✫✶ ✮✷❁ ❀❡✩✬✩✯✫✼ ❉✬P✪❣✱♣✩ ✳✮✱♣✩✩✪✬

✭✮✯ ✳✮✺✩✯✻ ✳✮❞✳❀✫ ✶✩✷ ▼✩✫✷ ✶✸✯✹ ✻❡❏ ✫♣✩✩ ②✯✈✩ ✶✩✷✬✷ ❡✷✯

✳✮✺✩✷❇ ✭✮✯ ✳✺✩❙✬✫✩ ✶✩✷✬✷ ✮✷❁ ❞✩✼◆✩ ❀✫✶ ✮✷❁ ❀✯✱✫✼ ❡✷✯ ✶✩✷✬✷

✮✩✾✷ ✪✸❁✾✩✮ ✫♣✩✩ ❀✯✮P❁❄✬ ❉✩✸✼ ✫✰✪❆❄✩✫q ③✼✩✫✾ ❀✷

❉✪❆✩❊❞✬ ✮✷❁ ❞✩✼◆✩ ❆✩✸✾✩✷✯ ❡✷✯ ✳❄❞✬✿❧ ✻✩✷✾✩❞✩✼ ❀✫✶✩✷✯

❞✩ ✳✬❡✩❏◆✩ ✶✩✷✫✩ ✶✸✹ ✻❣✷✬✩t✵ ❆✩✸✾✩✷✯ ❡✷✯ t❀ ✪❣✳✮❣❁❈✩ ❀✷

✳❄❞✬✿ ❀✫✶ ✮✷❁ s✩✷✵✷ ❀✷ ✾✷❞✼ ❖✈❚✷ ✻✩✷✾✩❆❡✩✷✯ ❞✩ ✳✬❡✩❏◆✩

✶✩✷✫✩ ✶✸❧ ✳▼❀✷ ④❨⑤❜ ❞✶✫✷ ✶✸✯✹

⑥⑦⑧⑨⑩❶❷❸ ❹❺❻❼❽ ❾❿❻ ⑥⑦⑧⑨⑩❶❷❸ ➀⑨➁➂ ❿➃➄ ➅➆➇ ➈➇⑨

⑥❻❸➂ ➉⑨➃❸⑨ ➉➊➋

❛➌❫➍❜❦❨➎ ❛❩➏❨➐❤ ✐❬❵ r➑➒❨❨❜ ❬❴❛➓❵➔ (Freezing

thawing and frost wedging)

❆✩✸✾✩✷✯ ✮✷❁ ✼✯✇✩❣✩✷✯ ✭✮✯ ❇✼✩✼✩✷✯ ❡✷✯ ❖✩✼→❖✩✼ ✳✶❡❞✼◆✩ ✭✮✯ ✳✪✴✩✾✬

✮✷❁ ✶✩✷✬✷ ❀✷ ✳✶❡ ❞✿ ✮❑✳➣ ✮✷❁ ❞✩✼◆✩ ✫P✉✩✩✼ ❉✪❂✩❈ ✴✩✳✵✫

✶✩✷✫✩ ✶✸✹ ❈✶ ✪❣✳✮❣❁❈✩ ❡✇❈ ❉❂✩✩✯❆✩✩✷✯ ❡✷✯ ❉✳✇✩❞ ❘❁■❄✩t❈✩✷✯❧

▼✶✩■ ✳✶❡❞✼◆✩ ✭✮✯ ✳✪✴✩✾✬ ❞✿ ✪❣✩❈↔ ✪P✬✼✩✮❑✳▲✩ ✶✩✷✫✿ ✶✸❧

❡✷✯ ❀✮✩❏✳✇✩❞ ✪❣✺✩✩✮❆✩✩✾✿ ✶✩✷✫✿ ✶✸✹ ▼✾ ❞✩ ✫✿✮❣✫✩ ❀✷

✳✶❡❞✼◆✩ t❀✮✷❁ ❉❄✩✬❞ ✪✸❁✾✩✮ ✭✮✯ ❘↕❄ ❇❖✩✮ ❞✩

❞✩✼◆✩ ❖✬✫✩ ✶✸✹ ❈✶ ✪✸❁✾✩✮ ❀✯✳✇✩❈✩✷✯ (Joints) ❇✼✩✼✩✷✯

✭✮✯ s✩✷✵✿→s✩✷✵✿ ❉✯✫✮❏❁◆✩✿❈ (Intergranular) ✳✮✺✩✯✻✩✷✯

❞✩✷ ✪❣✺✩✩✳✮✫ ❞✼ ❘❙✶✷✯ ✫❖ ✫❞ ❄✩✸✈❚✩ ❞✼✫✩ ▼✩✫✩ ✶✸ ▼❖

✫❞ ❆✩✸✾✷✯ ✵✽✵❞✼ ❉✾✻ ✬✶✿✯ ✶✩✷ ▼✩✫✿✯✹

➐❬❦❨ ➙❩➛❨➜ (Salt weathering)

❆✩✸✾✩✷✯ ❡✷✯ ✬❡❞ ✫✩✪✿❈ ✳✮❣❁❈✩❧ ▼✾❈✩✷▼✬ ✭✮✯ ✳✮❣❁✱✵✾✿❞✼◆✩

✮✷❁ ❞✩✼◆✩ ✪✸❁✾✫✩ ✶✸✹ ✮✸❁✳❊❆✩❈❡❧ ❀✩✷✳✈❈❡❧ ❡✸➝✬✷✳❆✩❈❡❧

✪✩✷✵✸✳❆✩❈❡ ✭✮✯ ❖✩✷✳✼❈❡ ▼✸❀✷ ❞t❏ ✾✮◆✩✩✷✯ ❡✷✯ ❉✩❈✫✳✬❞

✪✸❁✾✩✮ ❞✿ ✪❣✮❑✳▲✩ ✶✩✷✫✿ ✶✸✹ t✬ ✾✮◆✩✩✷✯ ❞✩ ✪✸❁✾✩✮ ❘✬✮✷❁

✫✩✪✮❣❁❡ ✭✮✯ ✫✩✪✿❈ ✳✮❆✩✷✉✩✫✩❉✩✷✯ ✪✼ ✳✬✺✩❏✼ ❞✼✫✩ ✶✸✹

✼✷✳✻✱✫✩✬✩✷✯ ❡✷✯ 30° ❀✷➞ ❀✷ 50° ❀✷➞ ✫❞ ❞✩ ❀✫✶ ✪✼

❘↕❄ ✫✩✪✮❣❁❡ ✾✮◆✩ ✳✮✱✫✩✼◆✩ ❡✷✯ ❀✶✩❈❞ ✶✩✷✫✩ ✶✸✹ ❀✫✶

✮✷❁ ✳✬❞✵✱♣✩ ✼✯✇✩❣✩✷✯ ❡✷✯ ✾✮◆✩ ✮✷❁ ✳✮❣❁✱✵✾ ❆✩✸✾✩✷✯ ✮✷❁ ✪❑♣✩❞

❞◆✩✩✷✯ ❡✷✯ ✳✮✪✩✵✬ ✪✸❇✩ ❞✼ ❇✷✫✷ ✶✸✯ ▼✩✷ ❉❙✫✫↔ ✳✻✼ ▼✩✫✷ ✶✸✯✹

✪❑♣✩❞ ❞◆✩✩✷✯ ✮✷❁ ✳✻✼✬✷ ❞✿ ❈✶ ✪❣✳✮❣❁❈✩ ❞✳◆✩❞ ✳✮✴✩✵✬ ❈✩

❞✳◆✩❞ ❆✩❊❞✬ ❞✩ ❞✩✼◆✩ ❖✬ ❀❞✫✿ ✶✸✹

❀✺✩✿ ✾✮◆✩ ✳✮✴✩✵✬ ✪❣✳✮❣❁❈✩❉✩✷✯ ❡✷✯ ✾✮◆✩ ✳✮❣❁✱✵✾✬

❀✮✩❏✳✇✩❞ ✪❣✺✩✩✮❞✩✼✿ ✶✸✹ ❉✩❇❏❣✫✩ ✭✮✯ ❆✩P✉❞✬ ✮✷❁ ✭❞✩✯✫✼

▼✶✩■ ❇✸✳✬❞ ✫✩✪✮❣❁❡✩✯✫✼ ❖✶P✫ ❉✳✇✩❞ ✶✩✷✫✩ ✶✸❧ ❀✮✩❏✳✇✩❞

✪❣✺✩✩✮❆✩✩✾✿ ✶✩✷✫✿ ✶✸✹ ▼✸❀✩ ✳❞ ✪✶✾✷ ❘❊✾✷♥✩ ✳❞❈✩ ▼✩

❄P❞✩ ✶✸ ✳❞ ❈✷ ❀✯❄✾✬ ❖✶P✫ ✾✴✩P ✶✩✷✫✷ ✶✸✯ ✪✼✯✫P ❉✬✮✼✫

➟✩✯✳✫ (Fatigue) ❀✷ ❆✩✸✾✩✷✯ ❞✩✷ ❖✶P✫ ❞❡▼✩✷✼ ❖✬✩ ❇✷✫✷

✶✸✯✹ ❆✩✸✾✩✷✷✯ ✮✷❁ ❀✫✶✿ ❀✯✱✫✼✩✷✯ ❡✷✯ ❘✬❞✿ ✻✶✼✩t❏ ✮✷❁ ❀✯✱✫✼✩✷✯

❞✿ ❉✪✷❂✩✩ ✳✮✱✫✩✼◆✩ ❞✿ ✪❣✮❑✳▲✩ ❉✳✇✩❞ ✶✩✷✫✿ ✶✸❧ ✳▼❀✮✷❁
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❢✎✏✑ ✒✓✔ ✕ ✖✗✘✙✚ ✛✜✎✢✣ ✖✤✥ ❢✖❢✦✑✧✣ ★✩✑✤✜ ✪✑ ✛✘✫✛✜✬✜✭✑✮
♠✣✪✯ ✛✑✩✤❢✰✑✱ ✲❢✱ ✪✯ ✙✳ ✴✖✜ ✵✑✙✶✷✱✑ ✪✯ ✛✯✸✑ ✹✺✘✑✻✼✘✤✽✮
✾✿✿❀❁

♦❂❃❄ ❅❂❄❆❂❂❄❇ ❈❄❇ ❃♦❉❂ ❊♦❋●■❏❃ ❑▲ ♦▼❊◆ ♦❄● ❊❃❖ P◗❘❙❚❂●

♥❯❂❂❖❱ ❲❂❄❳▲ ❲❨❇❩ ❬❭❈❄❇ ❊❪❑❏■❫❂ ❑❉❂ ❴❃❵ ❲❂❄ ❛❂❳❄ ❲❨❇❩

❈❡■❫❂❃▲ ❅❂❄❆❂❂❄❇ ❈❄❇ ❭❂❄❊❜❘❈ ❝❃❂❄❞❂❬❜ ❖♦❇ ❊❛❣❭❈ ❊♦❋●■❏❃

❴❪❙◗❋■❫❂✈❊♦■❫❂❂❊◗❳ (Heaved up) ❲❂❄ ❛❂❳❄ ❲❨❇ ❊❛❭♦❄●

◗●❃■♦✐◗ ◗❤❞❄ ❴❪❙◗❋■❫❂✈❊♦■❫❂❂❊◗❳ ❭❳❲ ◗❞ ♥❞❂❞❄ ❇

❊♦❑❊❭❳ ❲❂❄ ❛❂❳▲ ❲❨ ❇❩ ❃♦❉❂ ❊♦❋●■❏❃ ❑▲ ♦▼❊◆ ♦❄● ❭❂❫❂

❥❂❊❜❦❘❂ ❧❜❦▲ ❭❙❵❈❳❂ ❭❄ ❏❤❏ ❛❂❳▲ ❲❨❩ ❬❭♦❄● ❧❂♥ ♣❤❪❂

◗q❫❂❞r ❧❂❃❤ ◗q❫❂❞r ❯❂❄❃r ❪▲❭r ❵❋❄❪❂❬❏ ❑▲ s❂▲ ❘❲▲ ❊■❫❂❊❳

❲❂❄❳▲ ❲❨❩

◗♥❂❫❂t✉ ✇❤❊❈❑r ❑❂❧t❊❪❑ ❖♦❇ ❴①❘ ❴②❃ ❛❨❭❄ ❳❚♦❂❄❇ ♦❄●

Pq◗❂♥❪ ❈❄❇ ❘❂❄❵♥❂❪ ♥❄❳❄ ❲❨❇ ❊❛❭❭❄ ♦❙●③ ❳❚♦❂❄❇ ❑❂ ❭❜❦❪❂r

❅❂❞❉❂ ❳❫❂❂ ④❂❙❃❪ ❧⑤❦ ❛❂❳❂ ❲❨❩ ◗❂❨⑥❂❂❄❇ ❑▲ ❛❜❦❄❇ ⑥❂❞❂❳❃ ♦❄●

◗♥❂❫❂❂❄⑦ ◗❞ ❛❧❞♥■❳ ♥❧❂♦ ❜❂❃❳▲ ❲❨❇ ❳❫❂❂ P①❲❄❇ ❘❂❇❊❆❂❑

⑤❇❵ (Mechanically) ❭❄ ❳❂❄❜❦❑❞ ❴❃❵✈❴❃❵ ❑❞

♥❄❳▲ ❲❨❇❩

⑧⑨⑩❶❷ ❸❹❺ ❻❸❼❶❹❽❶ ⑨❾❿❶❶❸ (Special effects
of weathering)

❴◗❯❂➀❑❪

❬❭❑▲ ➁❘❂❥❘❂ ◗❲❃❄ ❲▲ s❂❂❨❊❳❑ ❴◗❅❂❘ ◗❋❊♦❋●❘❂❴❂❄❇r

❳❂◗▲❘ ❭❇♦❙●♣❪ ❖♦❇ ◗❨●❃❂♦ ❳❫❂❂ ❃♦❉❂ ❴◗❅❂❘ ♦❄●

❴❇❳❵t❳ ❑▲ ❛❂ ♣❙❑▲ ❲❨❩ ❴◗❯❂➀❑❪ ❖❑ ◗❊❞❉❂❂❈ ❲❨r

◗❋❊♦❋●❘❂ ❪❲▲❇❩ ❯❂❨❃ ❘❂ ❴❂⑥❂❂❞ ❯❂❨❃ ♦❄● P●◗❞ ❭❄ ❈❂❄❏❄ ❳❂❨❞

◗❞ ④❂❙❈❂♦♥❂❞ ♣❂♥❞ ♦❄● ✐◗ ❈❄❇ Pq❥❂❇❊❜❳ ❘❂ ◗❆❂❑❪ ❲❂❄❳❂

❲❨ ❊❛❭♦❄● ◗❊❞❉❂❂❈■♦✐◗ ❊♣❑❪▲ ❖♦❇ ❵❂❄❃ ❭❳❲ ❑❂

❊❪❈❂t❉❂ ❲❂❄❳❂ ❲❨❩ ➂❊♣❆❂ ➃➄➅ ❳❫❂❂ ➃➄➆➇❩ ❴◗❯❂➀❑❪

❴s❂❂❊❞❳❑❞❉❂ (Unloading) ❖♦❇ ❳❂◗♦❋●❈ ◗❊❞♦❳t❪

➈❂❞❂ ◗❋❄❊❞❳ ◗❨●❃❂♦ ❖♦❇ ❭❇♦❙●♣❪ ♦❄● ❑❂❞❉❂ s❂▲ ❲❂❄❳❂ ❲❨❩

❴◗❯❂❊➀❑❳ ❵❙❇❧♥ ❖♦❇ ❏❂❭t ♦❋●❈❯❂➉ ❴s❂❂❊❞❳❑❞❉❂ ❖♦❇

❳❂◗▲❘ ❭❇♦❙●♣❪ ❭❄ Pq◗①❪ ❲❂❄❳❄ ❲❨❇❩

➊ ➋ ➌ ➍ ➎ ➏ ➍ ➐ ➑ ➒ ➓ (Significance of

weathering)

❴◗❅❂❘ ◗❋❊♦❋●❘❂❖❱ ❯❂❨❃❂❄❇ ❑❂❄ ③❂❄❏❄✈③❂❄❏❄ ❏❙❑❜❦❂❄❇ ❈❄❇ ❳❂❄❜❦❪❄

❳❫❂❂ ❪ ♦❄●♦❃ ❴❂♦❞❉❂ ◗❋■❳❞ ❖♦❇ ❈▼♥❂ ❊❪❈❂t❉❂ ♦❄● ❊❃❖

❈❂❵t ◗❋❯❂■❳ ❑❞❳❄ ❲❨❇ ❴❊◗❳❙ ❴◗❞♥❪ ❖♦❇ ♦▼❲❳ ❭❇♣❃❪

(Mass movement) ♦❄● ❊❃❖ s❂▲ P❚❂❞♥❂❘▲ ❲❂❄❳❄ ❲❨❇❩

❛❨♦ ❈❂❆❂❂ ❖♦❇ ❛❨♦✈❊♦❊♦⑥❂❳❂ ◗❋❈❙❥❂❳➉ ♦❪❂❄❇ ➂♦❪■◗❊❳➇

❑▲ ♥❄❪ ❲❨ ❳❫❂❂ ♦❪r ❴◗❅❂❘▲ ◗❋❂♦❂❞ (Weathering

➔→❻❸➣ ➣❶❷↔ ↕❸➙ ⑧⑨⑩❶❷ (Biological
activity and weathering)

❛❨❊♦❑ ❴◗❅❂❘r ❛▲♦❂❄❇ ❑▲ ♦▼❊◆ ❘❂ ❭❇♣❃❪ ❭❄ Pq◗①❪

❴◗❅❂❘✈♦❂❳❂♦❞❉❂ ❖♦❇ s❂❂❨❊❳❑ ◗❊❞♦❳t❪ ❭❄ ❥❂❊❪❛❂❄❇ ❖♦❇

❴❂❘❪ (Ions) ♦❄● ■❫❂❂❪❂❇❳❞❉❂ ❑▲ ❊♥❯❂❂ ❈❇❄ ❖❑ ❘❂❄❵♥❂❪

❲❨❩ ♦❄❇●♣❙❴❂❄❇r ♥▲❈❑❂❄❇r ♣❤❲❂❄❇r ♦▼❇●❳❑❂❄❇ ❬q❘❂❊♥ ❛❨❭❄ ❛▲♦❂❄❇ ➈❂❞❂

❊❧❃ ❥❂❂❄♥❪❄ ❖♦❇ ♦❄❊❛❇❵ ➂◗●❂❪➇ ♦❄● ➈❂❞❂ ❪❘▲ ❭❳❲❂❇❄

(Surfaces) ❑❂ ❊❪❈❂t❉❂ ❲❂❄❳❂ ❲❨ ❊❛❭❭❄ ❞❂❭❂❘❊❪❑

◗❋❊♦❋●❘❂ ♦❄● ❊❃❖ ❴❪❂♦▼❚❂ (Expose) ❭❳❲ ❈❄❇ ❪❈▲ ❖♦❇

❲♦❂ ♦❄● ♦❄⑥❂❪ ❈❄❇ ❭❲❂❘❳❂ ❊❈❃❳▲ ❲❨❩ ❈❂❪♦ s❂▲ ♦❪■◗❊❳❘❂❄❇

❑❂❄ ❴■❳✈➁❘■❳ ❑❞r ❥❂❄❳ ❛❂❄❳❑❞ ❖♦❇ ❊❈➛➜▲ ❈❄ ❇ ♦▼●❊➝❂

❑❞♦❄● ⑥❂❞❂❳❃▲❘ ◗♥❂❫❂❂❄ ⑦ ❈❇❄ ♦❂❘❙r ❛❃ ❖♦❇ ❥❂❊❪❛❂❄❇

♦❄● ❊❈➞❉❂ ❳❫❂❂ P❪❈❄❇ ❪❘❄ ❭❇◗♦t● ■❫❂❂❊◗❳ ❑❞❪❄

❈❄❇ ❭❲❂❘❑ ❲❂❄❳❂ ❲❨❩ ❭❜❦❪❄ ♦❂❃❄ ◗❂❨⑥❂❂❄❇ ❖♦❇ ◗❯❂❙❴❂❄ ❇ ♦❄● ❢✎✏✑ ✒✓✒ ✕ ✩➟✎✲✑✸✯ ➠✑➡➢✑✷✣ ✖✤✥ ✛✑➤✑ ✸✢✬✤ ✪✑ ✵✖✛✩✷➢✑

downloaded from GKTricksIndia.com



❍�✁✂✄�☎✆✝✞✟✠ ✡☛✞☎☛✝☞�✌✍ 55

mantle) ✥✎ ✏✑✒✓✔✕ ✖✒ ✗✘✙✓✕✒ ✥✒✚✓ ✑✛✜ ✢✗✣ ✤✓✛✦✓✧★ ✥✓

✈✖✩✓✢ ✘ ✑✓✧ ✚✓✧ ✈✖✒✣✘ ✥✓ ✥✓✧✔✕ ✪✑✫✬ ✘✑✎★ ✑✓✧✚✓✜

✔❜✥✓ ✈✭✓✕ ✑✛ ✗✥ ✈✖✩✓✢ ✬✮✑✚ ✩✓✒✯✓✰ ✈✖✒✣✘✰ ✱✲✳✓✬✳

✬✧♦ ✦✴✓✵✥✒✯✓ ✪✧★ ❜✑✓✢✥ ✑✓✧✚✓ ✑✛ ✶✬★ ✷✭✓✦✓✬✮♦✗✚✢✓✸

✈✖✒✣✘ ✥✓ ✖✗✒✯✓✓✪ ✑✛★✜ ✤✓✛✦✓✧★ ✥✓ ✈✖✩✓✢ ✶✬★ ✗✘✩✓✧✖✯✓

✒✓❥✹✺✎✢ ✈✭✓✕✻✢✬✷✭✓✓ ✬✧♦ ✗✦✶ ✈✗✚✪✑✫✬✖✼✯✓✕ ✑✛✰ ✽✢✓✧★✗✥

✪✼❡✢✬✓✘ ✾✓✗✘✿✓✧★ ✿✛❜✧❀ ✦✓✧✑✓✰ ✪✛★✏✘✎✿✰ ✶❡✢✼✗✪✗✘✢✪✰

✚✓✸r✓ ✬✧♦ ✈✢✷✥✓✧★ ✬✧♦ ❜✪✮❁✎✥✒✯✓ (Enrichment)

✶✬★ ❜★✬✧★♦✣❂✯✓ (Concentration) ✪✧★ ✢✑ ❜✑✓✢✥ ✑✓✧✚✓

✑✛✜ ✈✖✩✓✢ ✪✮✣✓ ✗✘✪✓✕✯✓ ✥✎ ✶✥ ✪✑✫✬✖✼✯✓✕ ✖❂✗✬❂♦✢✓ ✑✛✜

✿r ✤✓✛✦✓✧★ ✥✓ ✈✖✩✓✢ ✑✓✧✚✓ ✑✛ ✚✓✧ ✬✵♦t ✖✣✓✭✓✕

✙✓✼✗✪✏✚ ✿✦ ❃✓✒✓ ✒✓❜✓✢✗✘✥ ✚✭✓✓ ✙✓✓✛✗✚✥ ✗✘✩✓✓✦✘

✬✧♦ ✪✓❄✢✪ ❜✧ ✷✭✓✓✘✓★✚✗✒✚ ✑✓✧ ✿✓✚✧ ✑✛★ ✚✭✓✓ ✤✓✧❥✓

r✑✵✪✼❡✢ ✖✣✓✭✓✓✧❝ ✥✓ ❜★✬✧★♦✣❂✯✓ ✑✓✧ ✿✓✚✓ ✑✛✜ ✔❜

✖❂✥✓✒ ✬✧♦ ✈✖✩✓✢ ✬✧♦ ✑✵✶ ✗r✘✓ r✑✵✪✼❡✢ ✖✣✓✭✓✓✧❝

✥✓ ❜★✬✧★♦✣❂✯✓ ✈✖✢✓✕❞✚ ✑✓✧✏✓ ✚✭✓✓ ✈✓✗✭✓✕✥ ✣✮✗❥✹ ❜✧

✱✘✥✓ ✣✓✧✑✘ ✖❂✬❂♦✪✯✓ ✚✭✓✓ ✤✓✓✧❄✓✘ ✬✧♦ ✗✦✶ ✻✢✬✑✓✢✕

✘✑✎★ ✑✓✧✏✓✜ ✔❜✎✥✓✧ ❜✪✮✗❁✥✒✯✓ ✥✑✚✧ ✑✛★✜

❅❆❇❈❉ ❊❋●■❏ (Mass movement)

r✮✑✚❑ ❜★✳✦✘ ✬✧♦ ✈★✚✏✕✚ ✬✧ ❜✙✓✎ ❜★✳✦✘ ✈✓✚✧ ✑✛★✰ ✗✿✘✪✧★

✤✓✛✦✓✧★ ✬♦✓ r✮✑✚❑ ✪✦✬✓ (Debris) ✏✵▲▼✬✓✥❥✓✕✯✓ ✬✧♦ ❜✎❄✓✧
✖❂✙✓✓✬ ✬✧♦ ✥✓✒✯✓ ✐✓✦ ✬✧♦ ✈✘✵◆✖ ✷✭✓✓✘✓★✚✗✒✚ ✑✓✧✚✓ ✑✛✜

✔❜✥✓ ✚✓▼✖✢✕ ✑✛ ✗✥ ✬✓✢✵✰ ✿✦✰ ✗✑✪ ✑✎ ✈✖✘✧ ❜✓✭✓ ✶✥

✷✭✓✓✘ ❜✧ ✣✼❜✒✧ ✷✭✓✓✘ ✚✥ ✪✦✬✓ ✘✑✎★ ✐✓✧✚✧✰ ✈✗✖✚✵ ✪✦✬✓

✙✓✎ ✈✖✘✧ ❜✓✭✓ ✬✓✢✵✰ ✿✦ ✢✓ ✗✑✪ ✦✧ ✿✓✚✧ ✑✛★✜ r✮✑✚❑ ✥✎

❜★✳✦✘ ✏✗✚ ✪★✣ ❜✧ ✚✎✬❂ ✑✓✧ ❜✥✚✎ ✑✛ ✗✿❜✬✧♦ ✖♦✦✷✬◆✖

✖✣✓✭✓✓✧❝ ✬✧♦ ✗tt✦✧ ❜✧ ✏✑✒✧ ✷✚★✙✓ ✖❂✙✓✓✗✬✚ ✑✓✧✚✧ ✑✛★ ✗✿✘✬✧♦

✈★✚✏✕✚ ✗✬❜✖✕✯✓✰ r✑✓✬✰ ✷✾✓✦✘ ✶✬★ ✖✚✘ (Fall) ❜✗❖✪✗✦✚
✑✓✧✚✧ ✑✛★✜ ✏✵▲▼✬✓✥❥✓✕✯✓ r✦ ✈✓❣✓✒ ✤✓✛✦✓✧★ ✶✬★ ✈✖✩✓✢ ❜✧

✖✛✣✓ ❜✙✓✎ ✖✣✓✭✓✓✧❝ ✖✒ ✈✖✘✓ ✖❂✙✓✓✬ P✓✦✚✓ ✑✛✜ ✢◗✗✖ r✮✑✚❑

❜★✳✦✘ ✬✧♦ ✗✦✶ ✈✖✩✓✢ ✈✗✘✬✓✢✕ ✘✑✎★ ✑✛✰ ✖✒★✚✵ ✢✑ ✔❜✧

r✐❘✓✬✓ ✣✧✚✓ ✑✛✜ r✮✑✚❑ ❜★✳✦✘ ✈✖✩✓✗✢✚ ✐✓✦✓✧★ ✖✒ ✈✘✖✩✓✗✢✚

✖✣✓✭✓✓✧❝ ✥✎ ✈✖✧✩✓✓ r✑✵✚ ✈✗❄✓✥ ❜✗✬❂♦✢ ✒✑✚✓ ✑✛✜

r✮✑✚❑ ❜★✳✦✘ ✪✧★ ✏✵▲▼✬✓✥❥✓✕✯✓ ✤✓✗✽✚ ❜✑✓✢✥ ✑✓✧✚✎ ✑✛

✚✭✓✓ ✥✓✧✔✕ ✙✓✎ ✙✓✼❀✈✓✬✮♦✗✚✥ ✥✓✒✥ ✿✛❜✧❀ ✖❂✬✓✗✑✚ ✿✦✰

✗✑✪✓✘✎✰ ✬✓✢✵✰ ✦✑✒✧★ ✶✬★ ❄✓✓✒✓✶✸ r✮✑✚❑ ❜★✳✦✘ ✥✎ ✖❂✗✬❂♦✢✓

✪✧★ ❜✎❄✓✧ ◆✖ ❜✧ ❜✗❖✪✗✦✚ ✘✑✎★ ✑✓✧✚✧ ✔❜✥✓ ✈✭✓✕ ✑✛ ✗✥

r✮✑✚❑ ❜★✳✦✘ ✈✖✒✣✘ ✬✧♦ ✈★✣✒ ✘✑✎★ ✈✓✚✓ ✑✛ ✢◗✗✖

✖✣✓✭✓✓✧❝ ✥✓ ❜★✳✦✘ ❙✏✵▲▼✬✓✥❥✓✕✯✓ ✥✎ ❜✑✓✢✚✓ ❜✧❚ ✶✥

✷✭✓✓✘ ❜✧ ✣✼❜✒✧ ✷✭✓✓✘ ✥✓✧ ✑✓✧✚✓ ✒✑✚✓ ✑✛✜ ✐✓✦ ✖✒ ✖✣✓✭✓✕

r✓❄✓✥ r✦✓✧★ ✬✧♦ ✖❂✗✚ ✈✖✘✓ ✖❂✗✚✒✓✧❄✓ ✖❂✷✚✵✚ ✥✒✚✧ ✑✛★ ✶✬★

✚✙✓✎ ✈❜✖♦✦ ✑✓✧✚✧ ✑✛★ ✿r r✦ ✖✣✓✭✓✓✧❝ ✬✧♦ ✈✖◆✖✯✓

✖❂✗✚✒✓✧❄✓ ❜✧ ✪✑✓✘✚✒ ✑✓✧✚✧ ✑✛★✜ ✈❜★r❁ ✥✪✿✓✧✒ ✖✣✓✭✓✕✰

✗tt✦✧ ❜★✷✚✒ ✬✓✦✎ ✤✓✛✦✧★✰ ✙✓★❂✤✓✰ ✚✎✬❂✚✓ ❜✧ ❢✵✬✧♦ ✑✵✶

❜★✷✚✒✰ ✾✓P❘✧ ✙✓✮✏✵ ✢✓ ✚✎✬❂ ✐✓✦✰ ✖✢✓✕❞✚ ✬❥✓✓✕✰ ✪✼❜✦✓❄✓✓✒

✬❥✓✓✕ ✚✭✓✓ ✬✘✷✖✗✚ ✥✓ ✈✙✓✓✬ r✮✑✚❑ ❜★✳✦✘ ✪✧★ ❜✑✓✢✥

✑✓✧✚✧ ✑✛★ ❙✗✳❯✓ ❱❲❳❚✜

r✮✑✚❑ ❜★✳✦✘ ✥✎ ❜✗✬❂♦✢✚✓ ✬✧♦ ✥✔✕ ✥✓✒✥ ✑✓✧✚✧ ✑✛★✜

✬✧ ✔❜ ✖❂✥✓✒ ✑✛★ ❨ ❙i❚ ✖❂✓✬✮♦✗✚✥ ✶✬★ ✬✮♦✗❯✓✪ ❜✓❄✓✘✓✧★ ❃✓✒✓

✱♦✖✒ ✬✧♦ ✖✣✓✭✓✓✧❝ ✬✧♦ ✗✹✥✘✧ ✬✧♦ ✈✓❄✓✓✒ ✥✓ ✑✹✓✘✓✜

❙ii❚ ✐✓✦✓ ✧ ★ ✥✎ ✖ ❂✬✯✓✚✓ ✶✬ ★ ✱♦ ✸✳✓✔ ✕ ✪ ✧ ★ ✬ ✮ ✗❁✰

❙iii❚ ✖✣✓✭✓✓✧❝ ✬✧♦ ✖❂✓✬✮♦✗✚✥ ✈✭✓✬✓ ✬✮♦✗❯✓✪ ✙✓✒✓✬ ✬✧♦

✥✓✒✯✓ ✱▼✖❩✘ ✈✗✚✙✓✓✒✰ ❙iv❚ ✈▼✢✗❄✓✥ ✬❥✓✓✕✰ ❜★✚✮✗❞✚

✶✬★ ✐✓✦ ✬✧♦ ✖✣✓✭✓✓✧❝ ✬✧♦ ✷✘✧✑✘ (Lubrication) ❃✓✒✓

✱▼✖❩✘ ✈✗✚✙✓✓✒✰ ❙v❚ ✪✼✦ ✐✓✦ ✥✎ ❜✚✑ ✖✒ ❜✧ ✖✣✓✭✓✕

✢✓ ✙✓✓✒ ✥✓ ✑✹✘✓✰ ❙vi❚ ✙✓✼✬★♦✖ ✈✓✘✓✰ ❙vii❚ ✗✬✷✖♦✓✧✹
✢✓ ✪✤✓✎✘✓✧★ ✥✓ ✬★♦✖✘ (Vibration)✰ ❙viii❚ ✈▼✢✗❄✓✥
✖❂✓✬✮♦✗✚✥ ✗✒❜✓✬✰ (ix) ❢✎✦✓✧★✰ ✿✦✓✤✓✢✓✧★ ✶✬★ ✘✗✣✢✓✧★ ❜✧
✙✓✓✒✎ ✪✓❯✓✓ ✪✧★ ✿✦ ✗✘❥✥✓❜✘ ✶✬★ ✖✗✒✯✓✓✪✷✬◆✖ ✐✓✦✓✧★

✶✬★ ✘✣✎ ✚✹✓✧★ ✬✧♦ ✘✎✳✧ ❜✧ ✿✦ ✥✓ ✪★✣ ✏✗✚ ❜✧ r✑✘✓✰

❙x❚ ✖❂✓✬✮♦✗✚✥ ✬✘✷✖✗✚ ✥✓ ✈★❄✓✓❄✓✵★❄✓ ✗✬✘✓✤✓✜ ❜★✳✦✘ ✬✧♦
✗✘❖✘ ✚✎✘ ◆✖ ✑✓✧✚✧ ✑✛★❨ ❙i❚ ✈✘✵✖❂✷✭✓ ✗✬✷✭✓✓✖✘ ❙✚✵❥✓✓✒

✬✮✗❁ ✢✓ ✈❩✢ ✥✓✒✯✓✓✧★ ❜✧ ✪✮✣✓ ✥✓ ✈✘✵✖❂✷✭✓ ✗✬✷✭✓✓✖✘❚✰

❙ii❚ ✖❂✬✓✑ ✶✬★ ❙iii❚ ✷✾✓✦✘✜ ✗✳❯✓ ❱❲❳ r✮✑✚❑ ❜★✳✦✘
✗✬✗✙✓❩✘ ✖❂✥✓✒✓✧★❬ ❜★✳✦✘ ✥✎ ❜✓✖✧✩✓ ✏✗✚❭✣✒ ✶✬★ ✈✓✣❂✕✚✓

✥✎ ❜✎✪✓✈✓✧★ ✬✧♦ ❜★r★❄✓✓✧★ ✥✓✧ ✣✤✓✓✕✚✓ ✑✛✜

r✮✑✚❑ ❜★✳✦✘ ✥✓✧ ✣✓✧ ✖❂✪✵✾✓ ✖❂✥✓✒✓✧★ ✪★✧ ✬✏✎✕✬✮♦✚ ✗✥✢✓

✿✓ ❜✥✚✓ ✑✛ ❨

❙i❚ ✪★✣ ❜★✳✦✘✰ ❙ii❚ ✚✎✬❂ ❜★✳✦✘✜

❪❫❴ ❵❫❛❤❦ (Slow movements)

✪★✣ ✗✬◆✖✯✓ ❙Creep)❀ ✔❜ ✬✏✕ ✥✓ ✶✥ ✖❂✥✓✒ ✑✛★

✿✓✧✗✥ ✪❄✢✪ ✚✎✬❂ ❙Moderately steep) ✶✬★ ✪✮✣✓
❜✧ ✈✓✲t✓✗✣✚ ✐✓✦ ✖✒ ✴✓✗✹✚ ✑✓✧✚✓ ✑✛✜ ✔❜✪✧★ ✖✣✓✭✓✓✧❝ ✥✓

❜★✳✦✘ ✔✚✘✓ ✪★✣ ✑✓✧✚✓ ✑✛ ✗✥ ✔❜✥✓ ✈✓✙✓✓❜ ✥✒✘✓

✥✗❧✘ ✑✓✧✚✓ ✑✛ ✈✓✛✒ ✣✎✴✓✕ ✥✓✗✦✥ ✖✢✕✬✧✩✓✯✓ ❜✧ ✑✎ ✔❜✥✓

✖✚✓ ✳✦✚✓ ✑✛✜ ✔❜✪✧★ ❜✗❖✪✗✦✚ ✖✣✓✭✓✕✰ ✪✮✣✓ ✶✬★ ✤✓✛✦ ✥✓

✪✦✬✓ ✑✓✧ ❜✥✚✓ ✑✛✜ ✽✢✓ ✈✓✖✘✧ ✥✙✓✎ r✓P❘❀✷✚★✙✓✰ ✣✼✒✙✓✓❥✓

downloaded from GKTricksIndia.com
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▲✎✏✑✒ (Telephone pole) ✥✒✓ ✔✕✖✗ ✘✏✙✚✎✛

(Vertical) ❢▲✜✒❢✎ ✢✓ ✣✤✚✓✦ ✧ ✤★ ✎✜✒✒ ✢✏✩ ✓✪✒✫✒
(Alignment) ✬✓✏ ✭✓✪✒✒ ✧✮✯ ✰❢✭ ✭✓✪✒✒ ✧✮ ✎✒✓ ✚✧ ✬✏✭
❢✚✱✕✫✒ ✥✒ ✕✲✑✒✒✚ ✧✮✳ ✴✢✬✓✏ ✢❢✵✬❢✘✎ ✕✭✒✜✒✒✓✶ ✚✓✦ ✔✒✷✒✒✩

✕✩ ✔✖✓✥ ✕✲✥✒✩ ✚✓✦ ✬✏✭ ❢✚✱✕✫✒ ✐✮✢✓✳ ❢✬✸✹✗ ✬✏✭

❢✚✱✕✫✒✺ ✻✮✘✢ ✬✏✭ ❢✚✱✕✫✒✺ ✼✒✮✘ ❢✧✬✒✖✗ ✬✏✭ ❢✚✱✕✫✒

✔✒❢✭ ✥✗ ✕✧✈✒✖ ✥✗ ✐✒ ✢✥✎✗ ✧✮✽ ✴✢ ✚✾✿ ✬✓✏ ✬❀✭✒

❢✚✱✕✫✒ ✑✒✗ ✢❢✵✬❢✘✎ ✧✒✓✎✒ ✧✮ ❢✐✢✥✒ ✢✏✙✏✷✒ ❁✒✘ ✚✓✦

✢✧✒✩✓ ✬✏✭ ✾❢✎ ✢✓ ✕✲✚✒❢✧✎ ✬❀✭✒ ✚✓✦ ✔✏✙✒✩ ✔✜✒✚✒ ✕✒✖✗ ✢✓

▲✖✓❢✧✎ ✰✒ ✢✏✎❀❂✎ ✢❃❄✬ ✥✫✒ ✚✒✘✓ ✼✒✮✘ ✬✘✚✒ ✢✓ ✧✒✓✎✒ ✧✮✽

✰✧ ✕✲❢✚✲✦✰✒ ❅✖ ❄✒✓❆✒✒✓✏ ✬✓✏ ✔✒✬ ✧✒✓✎✗ ✧✮ ✐✧✒❇ ✕❢✩❢✧✬✒✖✗✰

★✚✏ ✔✒✭✿✲ ✼✒✗✎✒✓❈✫✒ ❄✒✓❆✒ ✧✒✓✎✓ ✧✮✏✺ ✐✧✒❇ ✕✩ ✾✧✩✒✴✿ ✎✥

❢✧✬✚❀✦✎ ✬✮✭✒✖ ✥✒ ✢✎✧✗ ❢✕❉✒✘✒✚ ✧✒✓✎✒ ✧✮ ✎✜✒✒ ✚✧✒❇ ✘✏✙✗

✘✾✒✎✒✩ ✚❈✒✒✿ ✧✒✓✎✗ ✧✮✽ ✐✙ ❅✦✕✩✗ ✑✒✒✾ ✢✏✎❀❂✎ ②✧✒✓ ✐✒✎✒

✧✮❣ ★✚✏ ②✐✙❣ ❢✖✵✖ ✑✒✒✾ ✐✘ ✚✓✦ ❢✘★ ✔✕✲✚✓✼✰ ✧✒✓ ✎✒✓
❅✦✕✩✗ ✑✒✒✾✒✓✏ ✬✓✏ ✕✲✚✒✧ ✧✒✓✎✒ ✧✮✽

r❊❋● ■❏❑▼◆ (Rapid movements)

✰✓ ✢✏✈✘✖ ✔✒✭✲✿ ✐✘✚✒✰✤ ✕✲✭✓✼✒✒✓✏ ✬✓✏ ❢✖✵✖ ✢✓ ✘✓✥✩ ✎✗✚✲

❁✒✘✒✓✏ ✕✩ ❉✒❢✻✎ ✧✒✓✎✓ ✧✮✏✽ ✢✏✎❀❂✎ ❢✈✥✖✗ ❢✬✸✹✗ ✰✒ ✾✒✭✗
✷✒✩✒✎✘✳✕✭✒✜✒✒✓✶ ✥✒ ❢✖✵✖ ✔✏✼✒✒✓✏ ✚✒✘✗ ✚✓❢✭✥✒✔✒✓✏ ✰✒ ✕✧✒è❖✗

❁✒✘✒✓✏ (Sides) ✚✓✦ ✢✧✒✩✓ ❢✖✵✖✒P✬✤✪✒ ✢✏✈✘✖ ✬❀✭✒✳✕✲✚✒✧
(Earth flow) ✥✧✘✒✎✒ ✧✮✽ ✕✲✒✰❞ ✕✭✒✜✒✿ ✢✗❁❖✗ ✚✓✦
✢✬✒✖ ✚✓❢✭✥✒★❇ ✙✖✒✎✓ ✧✤★ ✔✚✢✕✿ ✥✩ ✐✒✎✓ ✧✮✏ ✎✜✒✒ ✔✕✖✓

✼✒✗❈✒✿ ✚✓✦ ✕✒✢ ✈✒✕✒✥✒✩ ✥✾✒✩ ✎✜✒✒ ✕✭✒✏✾✤❢✘ ✚✓✦ ✕✒✢

★✥❢❆✒✎ ❅✑✒✒✩ ◗✒✓è❖ ✐✒✎✓ ✧✮✏✽ ✐✙ ❁✒✘ ✎✗✚✲✎✩ ✧✒✓✎✓ ✧✮✏ ✎✒✓

✔✒✷✒✒✩ ✼✒✮✘✺ ❢✚✼✒✓❈✒✥✩ ✥✒✓✬✘ (Soft) ✕✩✎✭✒✩ ✼✒✮✘✺
✐✮✢✓ ✼✒✓✘ ✰✒ ✾✧✩✒✴✿ ✢✓ ✔✕❄✒❢✰✎ ✔✒t✖✓✰ ✼✒✮✘✺ ✑✒✗ ❁✒✘

✚✓✦ ✖✗✈✓ ▲✪✒❢✘✎ ✧✒✓ ✐✒✎✗ ✧✏✮✽

✴✢ ✚✾✿ ✬✓✏ ✭❃✢✩✒ ✕✲✥✒✩ ✧✮ ✥✗✈è❖ ✕✲✚✒✧ (Mud
flow)✽ ✚✖▲✕❢✎ ✔✒✚✩✫✒ ✚✓✦ ✔✑✒✒✚ ★✚✏ ✑✒✒✩✗ ✚❈✒✒✿ ✚✓✦
✥✒✩✫✒ ✔✕❄✒❢✰✎ ✕✭✒✜✒✒✓✶ ✚✓✦ ✬✒✓✻✓ ✢✏▲✎✩ ✐✘ ✢✓ ✢✏✎❀❂✎ ✧✒✓
✐✒✎✓ ✧✮✏ ★✚✏ ✷✒✗✩✓✳✷✒✗✩✓ ✔✜✒✚✒ ✎✗✚✲✎✒ ✢✓ ❢✖❢✼✈✎ ✚✒❢✧✥✒✔✒✓✏

(Channel) ✚✓✦ ✢✧✒✩✓ ✖✗✈✓ ✥✗ ✔✒✓✩ ✕✲✚✒❢✧✎ ✧✒✓✖✓
✘✾✎✓ ✧✮✏✽ ✰✧ ★✥ ❉✒✒✻✗ ✚✓✦ ✔✏✭✩ ✥✗✈è❖ ✥✗ ✖✭✗✳✢✗

❢✭✪✒✒✴✿ ✕è❖✎✗ ✧✮✽ ✐✙ ✥✗✈è❖ ✕✲✚✒✧ ✚✒❢✧✥✒✔✒✓✏ ✢✓ ✙✒✧✩

❢✖✥✘ ✥✩ ❢✾❢✩✕✭ ②✕✗è✬✒✏✻❣ ✰✒ ✬✮✭✒✖ ✬✓✏ ✔✒✎✓ ✧✮✏ ✎✒✓

✚✓ ✢è❖✥✒✓✏✺ ✕✤✘✒✓✏ ★✚✏ ✬✥✒✖✒✓✏ ✥✒✓ ✈✕✓✻ ✬✓✏ ✘✓✎✓ ✧✤★ ✙✧✤✎

❢✚✷✚✏✢✥✒✩✥ ❢✢❘ ✧✒✓✎✓ ✧✮✏✽ ★✓✢✓ ✥✗✈è❖ ✕✲✚✒✧ ❅✭✛✾✒✩✩✎

✰✒ ✧✒✘ ✬✓✏ ✧✗ ❅✭✛✾✒❢✩✎ ❙✚✒✘✒✬✤✪✒✗ ✚✓✦ ❁✒✘✒✓✏ ✕✩ ✙✧✤✷✒✒

✕✒✰✓ ✐✒✎✓ ✧✮✏✽ ❙✚✒✘✒✬✤✪✒✗✰ ✩✒✪✒✺ ✷✒❃✘ ★✚✏ ✔P✰ ✪✒✏❢è✎

✎❚✚ ✑✒✒✩✗ ✚❈✒✒✿ ✚✓✦ ✥✒✩✫✒ ✥✗✈è❖ ✬✓✏ ✕❢✩✚❢✎✿✎ ✧✒✓ ✐✒✎✓ ✧✮ ✏

★✚✏ ❁✒✘✒✓✏ ✕✩ ✥✗✈è❖ ✥✗ ✖✭✗ ✰✒ ❢✐❯✒ ②Tongue❣
✚✓✦ ✱✕ ✬✓✏ ✕✲✚✒❢✧✎ ✧✒✓✎✓ ✧✮✏✽ ✴✖✢✓ ✬✒✖✚ ✔❢✷✒✚✒✢✒✓✏ ✥✒✓

✙✧✤✎ ✙è❖✗ ❄✒❢✎ ✕✧✤❇✈✎✗ ✧✮✽

✴✢ ✕✲✥✒✩ ✚✓✦ ✢✏✈✘✖ ✬✓✏ ✎✗✢✩✒ ✕✲✥✒✩ ✬✘✚✒

✔✚✷✒✒✚ (Avalanche)✺ ✚✖▲✕❢✎ ✔✒✚✩✫✒✰✤❚✒✦ ✰✒ ❅✢✢✓
✚✏❢✈✎ ✔✒✭✲✿ ✕✲✭✓✼✒✒✓✏ ✥✗ ❢✚✼✒✓❈✒✎✒ ✧✮✽ ✰✧ ✎✗✚✲ ❁✒✘✒✓✏ ✕✩

✢✏✥✗✫✒✿ ✕✜✒ ✚✓✦ ✱✕ ✬✓✏ ❉✒❢✻✎ ✧✒✓✎✒ ✧✮✽ ✬✘✚✒ ✔✚✷✒✒✚✺

✥✗✈è❖ ✕✲✚✒✧ ✢✓ ✙✧✤✎ ✎✗✚✲✎✩ ✧✒✓✎✒ ✧✮ ✎✜✒✒ ❢✧✬

✔✚✷✒✒✚ ✚✓✦ ✢✬✒✖ ✧✒✓✎✒ ✧✮✽

♥❱❲❳❨❳ ❩❬❭❱❪❫❳ ❴❭❵ ❛❭❜❝❡❤ ❥❴❦❧❳❭❜ ❛❴❜ ♠♦❳❪ ❩❬❭❱❪❫❳

❴❭❵ ❪❳♣❫❡q❳ ❥❴❦❧❳❭❜ ❬❭❜ ❴s❵✉ ❛❭✇❭ ①❴❳③❳❬s④❳❡ ⑤⑥❜ ❱❤⑦❬❭❜

❱❥✉③❭ ♥⑧❳❫ ❬❭❜ ♠♥⑨⑩❳❪ ⑤s❩❳ ❧❶❳❳ ♠⑦❴❭❵ ❷❳③❳❭❜ ❥❪

♠♥⑨⑩❳❪ ❫❡ ❩❴❱❸❳ ❬❭❜ ❧❶❳❳ ♠♥⑨⑩❳❪ ❴❭❵ ❥⑧❹❳❧⑨ ❺⑤s❧

❱❴⑦❳⑧❳❫❳❪❡ ❫❡❹❝❻ ❥❼❴❳⑤ ⑤s❩❳❽

❾❿➀➁➂❿▼◆ (Landslides)

✑✒❃▲✪✒✘✖ ✔✕✓❄✒✒✚❀✦✎ ✎✗✚✲ ★✚✏ ✔✚✾✵✰ ✢✏✈✘✖ ✧✮✽ ✴✢✬✓✏

▲✪✒❢✘✎ ✧✒✓✖✓ ✚✒✘✓ ✕✭✒✜✒✿ ✔✕✓❄✒✎✰✒ ✼✒✤❈✥ ✧✒✓✎✓ ✧✮✏✽ ✔✢✏✘t✖

✚❀✧✎ ✥✒ ✔✒✥✒✩ ★✚✏ ✔✒✚❀✦❢✎ ✼✒✮✘ ✬✓✏ ✔❢✖✩✏✎✩✎✒ ✥✗

✕✲✚❀✦❢❚✒✺ ❄✒✩✫✒ ✥✒ ✔✏✼✒ ✎✜✒✒ ❁✒✘ ✥✗ ❙✰✒❢✬❢✎ ✕✩ ❢✖✑✒✿✩

✥✩✎✓ ✧✮✏✽ ✴✢ ✚✾✿ ✬✓✏ ✕✭✒✜✒✒✓✶ ✚✓✦ ✢✏✈✘✖ ✚✓✦ ✕✲✥✒✩ ✚✓✦

✔✒✷✒✒✩ ✕✩ ✚✾✿ ✬✓✏ ✥✴✿ ✕✲✥✒✩ ✚✓✦ ▲✪✒✘✖ ✕✧✈✒✖✓ ✐✒

✢✥✎✓ ✧✮✏ ②❢✈❆✒ ➃➄➃❣✽

❁✒✘✺ ❢✐✢✕✩ ✢✏✈✘✖ ✧✒✓✎✒ ✧✮✺ ✚✓✦ ✢✏✭✑✒✿ ✬✓✏

✕✼✈✳✔✒✚✎✿✖ (Rotation) ✚✓✦ ✢✒✜✒ ✼✒✮✘✳✬✘✚✒ ✥✗
★✥ ✰✒ ✥✴✿ ✴✥✒✴✰✒✓✏ ✚✓✦ ❢✕✦✢✘✖ (Slipping) ✥✒✓
✔✚✢✕✿✫✒ ✥✧✎✓ ✧✮✏✽ ②❢✈❆✒ ➃➄➃❣✽ ✕❀✜✚✗ ✚✓✦ ❢✕✏è ✚✓✦

✕✼✈✳✔✒✚✎✿✖ ✚✓✦ ❢✙✖✒ ✬✘✚✒ ✥✒ ✎✗✚✲ ✘✒✓✻✖ (Rolling)

➅➆➇➈ ➉➊➋ ➌ ➍➈➈➎➏➐➑➒➓➈➔ →➣↔➈↕ ➙➛➈➎ ➓➜➝➒➞➈ ↔➒➟ ➞➈➈➎➝➈ ➑➝➣
➠➒➡ ➅➑➢➤ ➅➞➈➠➈➅➔➢ ➅➥↔➈➔➦ ➧➈➨➟➩➈➔➈➫➈➒➟ ↔➒➟ ➍➈➭➯➩➈➔➑ ➯➢➈➎

downloaded from GKTricksIndia.com
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❀✎ ✏✑✎✒✓ ✔✒✕✎ ✏✑✎✒✓ ✖✗✒✎✘✎ ✗✙✚ ✔✒✕✎ ✏✑✎✒✓ ✔✛✜

✑✎❬✢✛ (Vertical) ❀✎ ✥✣✒✜✤✦ ✥✧✒✖ (Face) ★✛ ✩✔✪✫✦

✔✒✕✎ ✖✎ ✥✣✎❀❡ ✏✕✘✜✬✎ ✥✘✓ ✗✎✛✘✎ ✗✙✚ ★✜✏✘✭ ✮✎✛❬✢ ❀✎ ✯✎✜✣✰✎

✕✛✧ ✓✦♦✛ ✥✱✲✎✖ ✰✎✙✒ ✤✱✗✘✳ ✕✛✧ ✏✑✎✒✓ ✖✎✛ ✰✎✙✒ ✏✑✎✒✓

✖✗✘✛ ✗✙✜✚ ✘✦✕✣ ❞✎✒✎✛✜ ✥✭ ✰✎✙✒ ✏✑✎✒✓ ✤✗✴✘ ✘✦✕✣ ✵✕✜

✩✕❢✕✜★✖ ✗✎✛✘✎ ✗✙✚ ✩♦✬✎ ✶✷✸ ✘✦✕✣ ❞✎✒ ✥✭ ✯✎✹✺✏✑✎✒✓

✖✦ ✑✎✭✎✛✜♦ ✻✰✎✎✼✘✎ ✗✙✚ ✘✦✕✣ ✓✩✘ ★✜✏✘✭✽✎ ✘✒ ✮✙★✛

✈✩✓✭✜✘✭✘✎✈✎✛✜ ✕✛✧ ★✗✎✭✛ ✏✑✎✒✓ ✵✖ ★✔✘✒✦❀ ✥✎✘ ✕✛✧

✿✥ ✔✛✜ ✾✎✩❁✘ ✗✎✛✘✎ ✗✙✚ ✩✖★✦ ✘✦✕✣ ❞✎✒ ✕✛✧ ★✗✎✭✛ ✰✎✙✒

✑✎✜❬✎✛✜ ✖✎ ❞✎✒ ★✛ ✻✹✭✦ ✭✑✎✘✛ ✗✴✵ ✏✕✘✜✬✎ ✿✥ ★✛ ✩❂✭✓✎
✰✎✙✒ ✥✘✓ (Fall) ✖✗✒✎✘✎ ✗✙✚ ✰✎✙✒ ✥✘✓ ✰✎✙✒✎✛✜ ✕✛✧

✥✧✒✖ ✕✛✧ ✐✲✎✒✛ ★✜✏✘✭ ★✛ ✗✎✛✘✎ ✗✙ ✮✎✛ ❃★✛ ✰✎✙✒ ✏✑✎✒✓
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❲●❳P ❧❨ ❩●❭❪●▲❖❨ ❙❫❴●❲ ❵❚❛❱❜●❯ ❈❳❣ ❑▲▼ ❤❛●❘▼❣
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flow movement) ▲❘❯ ❙▼❉♠❥❉ ❧❫♥◗❫❖❉ ❫❲❛●
t● ❧❲❉● ❈❳❣ ❑❘❧● ❤❛●❘▼ ❈●❘ ❧❲❉● ❈❳ ❛● ❤❛●❘▼ P❈❨▼❣

❈◗●■❘ ❪❘❩● ◗❘▼ ◗❖▲● ❙▲❴●●▲ ❑▲▼ ♣●qrs●❖P ❫❈◗●❖❛
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❧●⑨● ❉❨▲❦❉■ ❈❳▼② ❉●❚▲❦❯◗ ◗❘▼ ❚❫■▲❉❥P ❑▲▼ ❉●❚ ❚❫■❧■

(Ranges) ▲❘❯ ❲●■❏● ❛●▼❫❻●❲ ❙❚❋●❛ ❧❱r❚⑥①
❈●❘❉● ❈❳② ▲❈●❼ ❖✇●❱ ❙▲❫❴● ◗❘▼ ❙❫❴●❲ ▲⑥●●❥ ❈●❘❉❨ ❈❳②
❙❉✉ ③P r⑨●●P●❘▼ ◗❘▼ ♣●qrs●❖P ❑▲▼ ◗❖▲● ❙▲❴●●▲ ▲❘❯

❧●⑨● ❚❦●❛✉ ❧❨❴●❘ ❩●❳❖ ❚❉P (Direct rock fall)

❈●❘❉● ❈❳②

❽❾❿➀➁ ➂➃➄ ➅➁➆➇➈❾➉➇

(Erosion and Deposition)
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❃✓ ✖✎✭✖✎✛✜ ✕✛✧ ❂➐❀✎➐✔✖ ✏✕✿✥ ✥✭ ✩✓✯✎✼✭ ✖✭✘✛ ✗✙✜✚
✯✎✹✺✈✎✕✱✧✩✘✖ ✖✎✭✖✎✛✜ ➑✎✭✎ ✥✩✭✕✗✓ ✩✖❀✎ ✮✎✓✛ ✕✎✒✛
♦✪✫✎✓✦✺✔✒✤✛ ➑✎✭✎ ✈✥✾✎➒✎✼✽✎ ✯✎✦ ✈✥✭✻✓ ✔✛✜ ✥❀✎✼❅✘
❀✎✛❂✻✎✓ ✻✛✘✎ ✗✙✚ ✈✥✭✻✓ ➑✎✭✎ ✐➓♦✎✕♦✓ ✖✎ ✩✓➊✓✦✖✭✽✎
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✈✥✭✻✓ ✕✛✧ ✩✒✵ ✈✩✓✕✎❀✼ ✻✰✎✎ ✓✗✦✜ ✗✙✚ ✈✥➋✎❀➎ ✤✱✗✘✳
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★✖✘✦ ✗✙ ❡ KE (Kinetic Energy) = �mv2 ✮✗✎➏

m = mass ❄✤✱✗✘✳❆➎ v = velocity ❄✕✛❂❆
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❢✎✏✑✧✬✑✛✑✫✑✧✣ ✹✑✪✑ ❢✗è✑✑✸❢✪✛ ✕✑✧✛✑ ✕❣✰ ✔❢✤ ✏✑❣✒✧✣ ✩✑✪✥✿✔

❄✑✢✒✗✏✑✘✒ ✶✎✣ ✲✒ ✩✮✑❀✔ ✕❣✣ ✛✑✧ ✎✧✐✎✒ ✓✑❁✭✸ ❂★♥✗✑✎✚✐✛❃

✫✑✎✚✐❢✛✔✑✧✣ ✓✑ ❢✗✖✑✸❅✑ ✕✑✧✛✑ ✕❣✰ ✫✥✒✧ ✫è✔✑✔ ✖✧✣ ✕✖

✫✩✪✤✗ ✎✧✐ ✓✑✪✓✑✧✣ ✹✑✪✑ ❢✗❢✖✸✛ ✯✑♥✫✑✎✚✐❢✛✔✑✧✣ ✓✑ ❢✎✎✪❅✑

✩✮❁✛✢✛ ✓✪✧✣✥✧✰

❢✗✾✑✧✩❅✑ ✫✩✪✤✗ ✓✑ ✩❢✪❅✑✑✖ ✕✑✧✛✑ ✕❣✰ ❆✑✒ ✖✧✣ ✓✖✘

✎✧✐ ✓✑✪❅✑ ✲✙ ✫✩✪✤✗ ✎✧✐ ✓✑✪✓✑✧✣ ✎✧✐ ✎✧✥ ✖✧✣ ✓✖✘ ✫✑

✲✑✛✘ ✛✑✧ ✩❢✪❅✑✑✖✛✽ ✫✎✦✑✤✑✧✣ ✓✑ ❢✗✾✑✧✩❅✑ ✩✮✑✪✣✯✑ ✕✑✧ ✲✑✛✑

✕❣✰ ✤♥✦✪✧ ✏✑❇✤✑✧✣ ✖✧✣✱ ❢✗✾✑✧✩❅✑ ✎❁✛✢✛✽ ❢✓✦✘ ✓✑✪✓ ✓✑

✓✑✔✸ ✗✕✘✣ ✕✑✧✛✑✰ ✩✕✒✧ ❁✷✑♥✒ ✛✷✑✑ ✙✑✤ ✖✧✣ ✦♥✾✖ ✩✤✑✷✑✸

❢✗✾✑✧❢✩✛ (Deposited) ✕✑✧✛✧ ✕❣✣✰ ❢✗✾✑✧✩❅✑ ✦✧ ❢✗✿✗

✯✑♥✯✑✑✥ (Depressions) ✯✑✪ ✲✑✛✧ ✕❣✣✰ ✎✕✘✣ ✫✩✪✤✗ ✎✧✐

✓✑✪✓✱ ✲❣✦✧✵ ✩✮✎✑✕✔✢❞✑✐ ✲✒✱ ❢✕✖✑✗✘✱ ✎✑✔✢✱ ✒✕✪✧✣✱ è✑✑✪✑✶❈

✶✎✣ ✯✑♥❢✖✥✛ ✲✒ ❉❊✔✑❢✤ ✛❋✒✑✧★✗ ✫✷✑✎✑ ❢✗✾✑✧✩❅✑ ✎✧✐

✓✑✪✓ ✎✧✐ ✳✩ ✖✧✣ ✯✑✘ ✓✑✔✸ ✓✪✗✧ ✒✥ ✲✑✛✧ ✕❣✣✰

✫✩✪✤✗ ✶✎✣ ❢✗✾✑✧✩❅✑ ✎✧✐ ✓✑✪❅✑ è✑✪✑✛✒ ✩✪ ✈✔✑

✕✑✧✛✑ ✕❣● ❉✦✓✑ ❢✎✎✧★✗ ✫✥✒✧ ✫è✔✑✔✽ ■✯✑♥✵✫✑✎✚✐❢✛✔✑❈

✶✎✣ ❏✗✓✑ ❏✤✜✯✑✎ (Evolution)❑ ✖✧✣ ❢✎❁✛✚✛ ✳✩ ✦✧

❢✓✔✑ ✥✔✑ ✕❣✰

❝▲▼◆❖ P◗❘❙❚ ❯❱◗ ❲❳❨❩❚ ❩❬❭❚❬❭◗ ❪❭◗ ❳❩❬❫❬❬❭❴ ❵❬ ❯❵

❛❫❬❬❚ P❭ ❩❜P❨❭ ❛❫❬❬❚ ❳❨ ❛❫❬❬❚❬◗◆❨❡❬ ▼❬❭◆❬ ▼❤❥ ❲◆❦

❩❬❭❚❬❭◗ ❯❵ ▼❧ ❪❬❚❭ ♠❬ P❵◆❭ ▼❤◗ ♦❬ ❚▼❧◗♣ ♦q❩ ❚▼❧◗r

◆❬❭ s♦❬❭◗♣ s♦❬ t❬❤❙❬❭◗ ❱❭✇ ❲❳①❬♦ ❱❭✇ q❝❚❬ ❳♦❬②③◆

❲❳❨❩❚ P◗④❬❱ ▼❬❭ P❵◆❬ ▼❤♣

⑤⑥⑦⑧ ⑨⑩⑤⑧❶❷⑧ (Soil formation)

❸❹❺❻ ❼❽❾ ❸❹❺❻ ❽❿➀ ➁➂❽ (Soil and soil contents)

✫✑✩ ✩✑❣➃✑✧✣ ✓✑✧ ✖✚✤✑ ✖✧✣ ✙❆➄✛✧ ✕✢✶ ✤✧✼✑✛✧ ✕❣✣✰ ✫✑✩ ✖❣✤✑✗ ✖✧✣

✼✑✧✒✛✧ ✕❣✣ ✫✑❣✪ ✖✚✤✑ ✎✧✐ ✦✣✩✎✸✐ ✖✧✣ ✫✑✛✧ ✕❣✣✰ ✫✑✩ ✖✚✤✑ ✓✑✧

➅♥✛✧ ✕❣✣✱ ❏✦✓✑ ✫✗✢✯✑✎ ✓✪✛✧ ✕❣✣ ✫✑❣✪ ✫✑✩✎✧✐ ✓✩✉➄✑✧✣ ✩✪

✯✑✘ ❢✖➆➇✘ ✒✥ ✲✑✛✘ ✕❣✰ ✫✑✩✓✑✧ ✎❣✐✦✑ ✫✗✢✯✑✎ ✕✑✧✛✑ ✕❣●

✈✔✑ ✫✑✩ ✙✛✑ ✦✓✛✧ ✕❣✣●

✖✚✤✑ ✎❣➈✑❢✗✓✑✧✣ ✎✧✐ ✫✗✢✦✑✪ ✖✚✤✑ è✑✪✑✛✒ ✩✪ ✩✮✑✎✚✐❢✛✓

✛❞✎✑✧✣ ✓✑ ✦✖✢➉★✔ ✕❣ ❢✲✦✖✧✣ ✲✘❢✎✛ ✩✤✑✷✑✸ ✛✷✑✑ ✩✑❣è✑✑✧✣ ✓✑✧

✩✑✧❢✬✑✛ ✓✪✗✧ ✓✘ ✾✑✖✛✑ ✕✑✧✛✘ ✕❣✰

✖✚✤✑ ✶✓ ✥❊✔✑❊✖✓ ✖✑è✔✖ ✕❣ ❢✲✦✖✧✣ ✙✕✢✛ ✦✘

✪✑✦✑✔❢✗✓✱ ✯✑✑❣❢✛✓ ✶✎✣ ✲❣❢✎✓ ❢✎✮✐✔✑✶❈ ✫✗✎✪✛ ★✒✛✘

✪✕✛✘ ✕❣✣✰ ✖✚✤✑ ✫✩✾✑✔ ✫✩✓✬✑✸ ✓✑ ✩❢✪❅✑✑✖ ✕❣✱ ✔✕ ✎✚❢➊

✓✑ ✖✑è✔✖ ✯✑✘ ✕❣✰ ✔✕ ✶✓ ✩❢✪✎✛✸✗✏✑✘✒ ✶✎✣ ❢✎✓✑✦✑✧✴✖✢✼✑

✛❞✎ ✕❣✰ ❉✦✓✘ ✙✕✢✛ ✦✘ ❢✎✏✑✧✬✑✛✑✶❈ ✖✑❣✦✖ ✎✧✐ ✦✑✷✑

✙✤✒✛✘ ✪✕✛✘ ✕❣✣✰ ✔✕ ✎❣✓❢❋✩✓ ✳✩ ✦✧ ✻✣✉✘ ✫✑❣✪ ✥✖✸

✔✑ ✏✑✢✬✓ ✶✎✣ ✫✑✤✮✸ ✕✑✧ ✦✓✛✘ ✕❣✣✰ ✔❢✤ ✖✚✤✑ ✙✕✢✛

✫❢è✑✓ ✻✣✉✘ ✔✑ ✙✕✢✛ ✫❢è✑✓ ✏✑✢✬✓ ✕✑✧✛✘ ✕❣ ✛✑✧ ✲❣❢✎✓

❢✎✮✐✔✑ ✖✣✤ ✔✑ ✙✣✤ ✕✑✧ ✲✑✛✘ ✕❣✰ ✔❢✤ ❉✦✖✧✣ ✩❢❞✑✔✑❈ ❢✥✪✛✘

✕❣✣ ✔✑ ❄✑✑✦✧✣ ✦♥✼✑ ✲✑✛✘ ✕❣✣ ✛✑✧ ✲❣✎ ✩✤✑✷✑✸ ✙❆➄ ✲✑✛✧ ✕❣✣✰ ✖✚✤✑

✓✑ ✪✦✑✔✗✱ ❏✦✖✧✣ ✲❣✎ ✩✤✑✷✑✸ ✓✘ ✖✑✺✑✑✱ ✩✧✉➄✵✩✑❣è✑✧ ✫✑❣✪

✩✮✑❢❅✑✲✑✛✱ ✛✑✩✎✮✐✖ ✫✑❣✪ ✗✖✘✱ ✦✯✑✘ ✖✑❣✦✖ ✎✧✐ ✦✑✷✑ ✛✷✑✑

❢✎❁✛✑❢✪✛ ❂❢✗✖✑✸❅✑ ✓✘❃ ✓✑✒✑✎❢è✑ ✎✧✐ ✦✑✷✑ ✩❢✪✎❢✛✸✛ ✕✑✧

✲✑✛✧ ✕❣✣✰ ❉✦✓✑ ✛✑❊✩✔✸ ✕❣ ❢✓ ✖✚✤✑ ✲✒✎✑✔✢ ✓✘ ✤✏✑✑✫✑✧✣✱

✯✑♥✫✑✎✚✐❢✛✔✑✧✣ ✶✎✣ ✎✗❁✩❢✛✔✑✧✣ ✎✧✐ ✦✑✷✑ ✫✗✢✎♥✐❢✒✛ ✕✑✧✛✘

✪✕✛✘ ✕❣✣ ✫✑❣✪ ✔❢✤ ❏❞✑✐ ❢✗✔✣✺✑✓ ✤✏✑✑✫✑✧✣ ✖✧✣ ✩❢✪✎✛✸✗ ✕✑✧

✲✑✶ ✛✑✧ ✫✑✣✛❢✪✓ ✳✩ ✦✧ ✯✑✘ ✩❢✪✎❢✛✸✛ ✕✑✧ ✦✓✛✘ ✕❣✰

❸❹❺❻ ➋➌❸❻➍➎❻ ➏➐ ➑➒➋❽➒➀➓❻❼➔ (Process of Soil

formation)

✖✚✤✑ ❢✗✖✑✸❅✑ ✔✑ ✖✚✤✑✲✗✗ (Pedogenesis) ✦✎✸✩✮✷✑✖

✫✩✾✑✔ ✩✪ ❢✗✯✑✸✪ ✓✪✛✘ ✕❣✰ ✔✕ ✫✩✾✑✔✘ ✩✮✑✎✑✪ ✕✘ ✖✚✤✑

❢✗✖✑✸❅✑ ✓✑ ✖♥✒ ❢✗✎✧✏✑ ✕✑✧✛✑ ✕❣✰ ✦✎✸✩✮✷✑✖ ✫✩✾✑❢✔✛

✩✮✑✎✑✪ ✔✑ ✒✑✶ ✥✶ ✩✤✑✷✑✑✧→ ✎✧✐ ❢✗✾✑✧✩✱ ✙❣✈✭✧❢✪✔✑ ✔✑ ✫✴✔

❢✗✎✚✐✬✭ ✩✑❣è✑✧ ✲❣✦✧ ✓✑❉✸ ✶✎✣ ✒✑❉✎✧✐✗ ✹✑✪✑ ❏✩❢✗✎✧❢✏✑✛

❢✓✶ ✲✑✛✧ ✕❣✣✰ ✩✮✑✎✑✪ ✶✎✣ ❢✗✾✑✧✩ ✎✧✐ ✫✣✤✪ ✓❉✸ ✥✑❣❅✑ ✲✘✎

✯✑✘ ✫✑➣✔ ✩✮✑❀✛ ✓✪ ✒✧✛✧ ✕❣✣✰ ✲✘✎ ✶✎✣ ✩✑❣è✑✑✧✣ ✎✧✐ ✖✚❞✑

✫✎✏✑✧✬✑ ↔♥✖✦ ✎✧✐ ✶✓✺✑✘✓✪❅✑ ✖✣✧ ✦✕✑✔✓ ✕✑✧✛✧ ✕❣✣✰ ✩✮✑✪✣✯✑

✖✧✣ ✥✑❣❅✑ ❄✑✑✦ ✶✎✣ ✩✐✴✦✸ ✓✘ ✎✚❢➊ ✕✑✧ ✦✓✛✘ ✕❣ ✙✑✤ ✖✧✣

✩❢✾✑✔✑✧✣ ✶✎✣ ✎✑✔✢ ✹✑✪✑ ✒✑✶ ✥✶ ✙✘✲✑✧✣ ✦✧ ✎✚✾✑ ✶✎✣ ↕✑❢✉➄✔✑✧✣

✖✧✣ ✎✚❢➊ ✕✑✧✗✧ ✒✥✛✘ ✕❣✰ ✩✑❣è✑✑✧✣ ✓✘ ✲✉➄✧✣ ✗✘★✧ ✛✓ ❄✑✢✦ ✲✑✛✘

✕❣✣✰ ❢✙✒ ✙✗✑✗✧ ✎✑✒✧✱ ✲✑✗✎✪ ✓❅✑✑✧✣ (Particles) ✓✑✧

❏✐✩✪ ✒✑✛✧ ✕❣✣✱ ❢✲✦✦✧ ✩✤✑✷✑✑✧→ ✓✑ ✩✢✣✲ ❂✫✣✙✑✪❃ ❢➅✤✮✖✔ ✶✎✣

downloaded from GKTricksIndia.com
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▲✎✏✑ ✒✓ ✔✕✖ ✖✗✘ ✑✗✔✗ ✖✙✚ ✛✜ ✎✢✒✗✕ ✑✣✤è✗✗✕✥✗ ✒✕✦✘

✒✓ ❞✗✧✔✗★ ✩✗✪✫ ✩✘✬ ✎✢✩✘✭✗ ✮✗✯✰ ✩✘✬ ✒✗✕✥✗ ✮✏✔✔✱

✎✯✕✎✐✩★ ✲✗✯✦✑ ✳✩✏ ✑✓✩✤✴✵✎✗✰ ✪✫✶✗✬ ✧✷✰✗ ✒✗ ✯✦✧✗✸✥✗

✖✗✘✔✗ ✖✙✚

❉✹✺ ✻✼✽✺✹ ✾✿❀❁❂ ❃❄❅ ✾❆✿✺❇❈✺ ❃❄❅ ✾❊❋ ✼●❈✺❇■✼ ❏❄
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❃P❳✺✾❆❬ ❖✺❄❙✺ ❖P♦

❡❭❪❫ ❴❵❡❫❛❜❫ ❝❢❣ ❤❫❥❤ (Soil forming factors)
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✛✶✑ ✪✎✶✎✩✱✸✽ ♠✺ ✧✑✔ ✺✱✪✤✱✏✙✏ ✽✪ ✗✑✏✑ ✒✓✔ ✱t✶✽✎

✺✎✓★✎✎✑✔ ❦✎✪✎ ✛✺✩✎✑✿ ✱✽✩✎ t✎ ✶✽✏✎ ✒✓✕ ❀✶ ✺✘✱✤✘✴✩✎ ✽✎✑

✸✎❀✰❁✎✑t✸ ✱✸★✎✎✙✪✢✎ (Nitrogen fixation) ✽✒✏✑ ✒✓✔✕

✪✎❀t✎✑✱❝✩✧ (Rhizobium)✚ ✣✽ ✺✘✽✎✪ ✽✎ ❝✓✯✰✑✱✪✩✎

t✔✏✮✤✎✭✑ (Leguminous) ✺✎✓★✎✎✑✔ ✤ ✑✴ t❃❄ ✿✔✘✱✹✎✽✎ ✧✑✔

✪✒✏✎ ✒✓ ✏✹✎✎ ✧✑t❝✎✸ (Host) ✺✎✓★✎✎✑✔ ✤✑✴ ✱✭✣ ✭✎✥✎✽✎✪✬

✸✎❀✰❁✎ ✑t✸ ✱✸★✎✎✙✱✪✏ ✽✪✏✎ ✒✓✕ ✉✬✔✰✬✚ ✗✬✧✽✚ ✤✑✔✴✉✮✣✚

✤✲✔✴✏✽ (Rodents) ❀❅✩✎✱✗ ✽✬✰✎✑✔ ✽✎ ✧✒❆✤ ✖✱✥✎✩✎✔✱✾✎✽✬

(Mechanical) ✶✎ ✒✎✑✏✎ ✒✓✚ ✺✪✔✏✮ ✧✲✗✎ ✱✸✧✎✙✢✎ ✧✑✔ ✩✑

✧✒❆✤✺✦✢✎✙ ✒✎✑✏✑ ✒✓ ✔ ✯✩✎✑✔✱✽ ✤✑ ✧✲✗✎ ✽✎✑ ❝✎✪❇❝✎✪ ✛✴✺✪

✸✬✉✑ ✽✪✏✑ ✪✒✏✑ ✒✓ ✔✕ ✤✑✔✴✉✮✣ ✱✧❈❉✬ ✫✎✎✏✑ ✒✓✔✚ ✖✏❊ ✛✸✤✑✴

✻✎✪✬✪ ✶✑ ✱✸✽✭✸✑ ✤✎✭✬ ✱✧❈❉✬ ✽✎ ✿❋✸ ✣✤✔ ✪✶✎✩✸

✺✱✪✤✱✏✙✏ ✒✎✑ t✎✏✎ ✒✓✕

✈●■❏❑

▲▼ ◆❖P◗❘❙❚❯❱❙ ❱❲❳❨ ❩

(i) ❢❬❭❬❢❪❢❫❴❵ ❛❜❞ ❣❜ ❤❴✐❬ ❣❥ ❧❤ ♥❬♣qrs❢❛❤ ✇r❢qrs①❴ ②✐③

④❤⑤ ❢❬⑥❴❜✇ ④❫❴⑤ ⑦q❴❪❴❛♣❫❴❥①❵❴

④⑧⑤ ✇⑨❪⑩❢q❶✇❷❴ ④❸❴⑤ ♥✇❹❺❬

(ii) ❻❪①❴❜❻❬ ✇r❢qrs①❴ ❢❬❭❬❢❪❢❫❴❵ ✇❺❴❼❴❴❜❽ ❛❞❜ ❣❜ ❢❤❣❜ ✇r❾❴❴❢q❵ ❤❹❵❥ ②✐③

④❤⑤ ⑧❜r❬❴❿⑨ ④❫❴⑤ ➀q❴⑨➁➂➃❴ ④⑧⑤ ➄❥❤❴ ④➀❪❜⑤ ❢❛➅➆❥ ④❸❴⑤ ❪q❷❴

(iii) ❛❪q❴ ♥q➇❴❴q ❤❴❜ ❢❤❣ ➈❜❷❴❥ ❛❜❞ ❣❢❭❛❢❪❵ ❢❤①❴ ❻❴ ❣❤❵❴ ②✐③

④❤⑤ ❾❴➉➊❫❴❪❬ ④❫❴⑤ ❵❥qr ✇rq❴②❥ ➋➌②❵➁ ❣❞➄❪❬

④⑧⑤ ❛❞❺ ✇rq❴②❥ ➋➌②❵➁ ❣❞➄❪❬ ④❸❴⑤ ♥q❵❪❬➍➇❴❣❤❬

➎▼ ❚❨➏❨❚➐❚➑➒➓ ❱❲❳❨➒➔→ ◗➔➣ ↔↕➒➙ ➐➛➜➒➛ ➝➞ ❳➒➟➠➒➔→ ➡➔→ ➠➢❚➤➥ ❩

(i) ♥✇⑥❴① ✇➌❼q❥ ✇❹ ❻✐q ❢q❢q➇❴❵❴ q❜s ❢❪❧ ➦❵❹❺❴①❥ ②✐➧ q✐s❣❜③

(ii) ➋➌②❵➁ ❣❞➄❪❬ ❻❴❜ q❴➊❵❢q❤➨ ❵❥qr ❧q❞ ⑧❴❜➄❹➍♥q⑧❭① (Perceptible) ②✐❞➨ q❜ ➀①❴ ②✐❞③ ❣➉➄❥➋➩

❤❥❢❻❧➧

(iii) ❢q❢❾❴➫❬ ⑧❢❵➭❴❥❪ ❧q❞ ➭❴❢➯❴s➭❴❴❪❥ ➋❢②❻➂❢❬❤ ❾❴➉⑩♥❴q➌s❢❵❤ ❤❴❹❤ ➀①❴ ②✐❞ ❵❼❴❴ q❜ ➀①❴ ✇r➇❴❴❬

❤❴①➂ ❣❞✇➫❬ ❤❹❵❜ ②✐❞③

(iv) ➀①❴ ❛➌❺❴ ❢❬❛❴➂❷❴ ❛❜❞ ♥✇⑥❴① ❧❤ ♥❴q➭①❤ ♥❢❬q❴①➂❵❴ ②✐③

➲➳➵➳➸➺➻➳ (Time)

✧✲✗✎ ✱✸✧✎✙✢✎ ✧✑✔ ✽✎✭✎✤✱★✎ ✏✬✶✪✎ ✧✒❆✤✺✦✢✎✙ ✽✎✪✽ ✒✓✕ ✧✲✗✎

✱✸✧✎✙✢✎ ✺✘✱✤✘✴✩✎✖✎✑✔ ✤✑✴ ✺✘✉✭✸ ✧✑✔ ✭✿✸✑ ✤✎✭✑ ✽✎✭ ➼✶✧✩➽

✽✬ ✖✤✱★✎ ✧✲✗✎ ✽✬ ✺✱✪✺✯✤✏✎ ✣✤✔ ✛✶✤✑✴ ✺✎✱✻✤✙✽✎ (Profile)

✽✎ ✱✤✽✎✶ ✱✸★✎✎✙✪✢✎ ✽✪✏✬ ✒✓✕ ✣✽ ✧✲✗✎ ✏✥✎✬ ✺✱✪✺✯✤ ✒✎✑✏✬

✒✓ t❝ ✧✲✗✎ ✱✸✧✎✙✢✎ ✽✬ ✶✥✎✬ ✺✘✱✤✘✴✩✎✣✵ ✭✔❝✑ ✽✎✭ ✏✽

✺✎✱✻✤✙✽✎ ✱✤✽✎✶ ✽✪✏✑ ✒✮✣ ✽✎✩✙✪✏ ✪✒✏✬ ✒✓✔✕ ✹✎✎✑❃❄✑ ✶✧✩

✺✒✭✑ (Recently) ✱✸➾✎✑✱✺✏ t✭✎✑➚❄ ✱✧❈❉✬ ✩✎ ✱✒✧✎✸✬

✱✰✭ ✶✑ ✱✤✽✱✶✏ ✧✲✗✎✣✵ ✏➪✢✎➶✩✮✤✎ (Young) ✧✎✸✬ t✎✏✬

✒✓✔ ✏✹✎✎ ✛✸✧✑✔ ✶✔♦✏✪ (Horizon) ✽✎ ✖✥✎✎✤ ✒✎✑✏✎ ✒✓

✖✹✎✤✎ ✽✧ ✱✤✽✱✶✏ ✶✔♦✏✪ ✱✧✭✏✎ ✒✓✕ ✶✔✺✦✢✎✙ ✺✱✪✺✘✑➾✩ ✧✑✔

✱✧❈❉✬ ✤✑✴ ✱✤✽✎✶ ✩✎ ✛✶✽✬ ✺✱✪✺✯✤✏✎ ✤✑✴ ✱✭✣ ✽✎✑❀✙

✱✤✱✻✎✜✰ (Specific) ✽✎✭✎✤✱★✎ ✸✒✬✔ ✒✓✕

➀①❴ ❛➌❺❴ ❢❬❛❴➂❷❴ ✇r❢qrs①❴ ❧q❞ ❛➌❺❴ ❢❬❛❴➂❷❴ ❢❬①❞➹❴❤

❤❴❹❤❴❜❞ ❤❴❜ ♥❪⑧ ❤❹❬❴ ♥❴q➭①❤ ②✐③

❛➌❺❴ ❢❬❛❴➂❷❴⑩✇r❢qrs①❴ ❛❜❞ ❤❴❪❴q❢➇❴➨ ➊❼❴❪❴q➌s❢❵ ❧q❞

❛➉❪ ✇❺❴❼❴➂ ❢❬❢➘qrs① ❢❬①❞➹❴❤ ❤❴❹❤ ➀①❴❜❞ ❛❴❬❜ ❻❴❵❜

②✐❞③

downloaded from GKTricksIndia.com
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✸✲ ❢✎✏✎❢✑❢✒✓✔ ✕✖✗✎✓✘✙ ✚✘✛ ✜✢✓✣ ✑✤✥✓✤ ✦✧★ ✗✓✩✪✓✘✙ ✫✘✙ ✪✬❢✭✮ ✯

(i) ➯✰✱✳✴✵ ✶✷✹✺✵ ✻✳✼✽✾✳✺✷✿❀❁❂ ✶❃❀✺❃✿❄✳✾✳❅❆ ✺❅✿ ❇✳❅ ❀✺✴✳❅❈✳✳❉✱❂ (Opposing) ✺♦✳❅❊ ✺❅✿ ❋✳❅● ❂✳

✱❡❇✳■ ✰❡❏❑ ❀✺✺❅▲■✳ ❂✵❀▼◆❖

(ii) ❫P❀✰▼◗❀■❂ ✻✳✼✽✾✳✺✷✿❀❁❂ ✶❃❀✺❃✿❄✳◆❘ ✾✶■✵ ✾❆❀❁✱ ❙✿▼✳◗ ❚✼❄◗ ❂✵ ♦✱✵◗ ❚❅ ✶❃✳❯❁ ❂✴❁✵ ✰❡❆❖❱ ❲❄✳❋❄✳

❂✵❀▼◆❖

(iii) ❳❄✳ ✻✳✳❡❀❁❂ ◆✺❆ ✴✳❚✳❄❀■❂ ✾✶❨✳❄ ✶❃❀✺❃✿❄✳◆❘ ◆❂ ❇✼❚✴❅ ❚❅ ❩✺❁❆❬✳ ✰❡❆❭ ❄❀❇ ■✰✵❆ ❁✳❅ ❳❄✳❅❆❭

❚✳❅❇✳✰✴❧✳ ❲❄✳❋❄✳ ❂✵❀▼◆❖

(iv) ✾✳✶ ❀❂❚ ✶❃❂✳✴ ✱✷❇✳ ❀■✱✳◗❧✳ ✶❃❀✺❃✿❄✳✾✳❅❆ ❁✹✳✳ ✱✷❇✳ ❀■✱✳◗❧✳ ❂✳✴❂✳❅❆ ✺❅✿ P✵▲ ✾❆❁✴ ✈✳❁ ❂✴❁❅ ✰❡❆❭

▼●✺✳❄t ◆✺❆ ▼❡❀✺❂ ❀✺❃✿❄✳✾✳❅❆ ❂✵ ✱✷❇✳ ❀■✱✳◗❧✳ ✱❅❆ ❇✳❅ ✱✰❪✺✶✼❧✳◗ ❂✳✴❂✳❅❆ ✺❅✿ ❴✶ ✱❅❆ ❳❄✳ ✻✳✼❀✱❂✳ ✰❡❭

✕❢✣✐✓✘✭✎✓ ❵✓✐❛

✾✶■❅ ▲❁t❀❇◗❂ ❀✺❜✱✳■ ✻✳✼✾✳✺✷✿❀❁❝❙❞▲✳✺▲ ◆✺❆ ✶❇✳✹✳✳❅❊ ✺❅✿ ✾✳❈✳✳✴ ✶✴ ▼●✺✳❄t❏ ❚❆✻✳✺ ✾✶❨✳❄ ✶❃❀✺❃✿❄✳✾✳❅❆ ◆✺❆

✱✷❇✳ ✺❅✿ ❁❪✺✳❅❆ ✾✳❡✴ ❀✺❣✳❅❤✳❁✳✾✳❅❆ ❂✳❅ ✶✴❀❋✳◆ ◆✺❆ ✾❆❀❂❁ ❂✵❀▼◆❖

downloaded from GKTricksIndia.com
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✈ ✏ ✑ ✒✑

✐✓✔ ✕✖ ✕✗✘ ✏ ✒✙✒✚✛ ✜ ✒ ✢✣✤ ✒✥✦ ✒ ✜ ✙✣✗ ✕✒✛✗ ✐✧ ✒✔ ✒ ✒✗ ★ ✐ ✙
✈ ✐ ✩✒✑ ✜ ✖ ✐✪ ✢✫✑ ✒ ✕✗✘ ✐✬✭✒✚✮ ✯✒✰✱✈ ✒✕✓ ✘ ✢✚✜ ✜ ✒✙✜

t✲✳✗✱ ✐✪ ✕✒✢✴✚ t✛ ✵ ✯✒✰ ✢✤ ✶✚ t✛ ✵ ✕✒✑✷ ✵ ✢✴✤ ✣✧ ✚✔ ✒ ✒
✚ ✙r✶ ✈ ✐✙✧ ✣ ✜ ✙✚ ✗ ✴✲ r✸ ✈ ✒✐ ✑ ✴ t ✒✣✚✗ ✴✖ ✴✲ r ✢✜
✈ ✐ ✙✧ ✣ ✏ ✒✙✒✚✛ ✖✑ ✹ ✕✺ ✐ ✜ ✒✗ ✻✧✛ ✧ ✗✚ ✒ ✴✲ ✸ ✢✣ ✩✒✗ ✐✦ ✒

✐✪ ✢✫✑ ✒ ✈ ✐ ✙✧ ✣ ✐✪ ✢✫✑ ✒ ✜ ✒ ✐ ✢✙✦ ✒ ✒✤ ✴✲ ✈ ✒✲ ✙ ✢ ✣✩✒✗ ✐✦ ✒ ✳ ✗
✯✒ ✖ ✏ ✒✙✒✚✛ ✖✑ ✹ ✕✺ ✐ ✤ ✗ r ✐ ✢✙✕✚ ✥ ✣ ✈ ✒✚ ✒ ✴✲✸

✭✰ ♣✢✜ ✵ ✑ ✴ ✈✏ ✑ ✒✑ ✯✒✰ ✱✈ ✒✕✓ ✘ ✢✚✑ ✒✗ r ✚✔ ✒✒ ✼ ✣✕✗✘ ✢✕✜ ✒✳
✳✗ ✳ r✻r✢✏ ✒✚ ✴✲ ✵ ✈✚ ❧ ✳ ✻✳ ✗ ✐✴✛✗ ✑ ✴ t ✒✣✗ r ✢✜ ✯✒✰✱✈ ✒✕✓✘ ✢✚

❉✑ ✒ ✴✲ ✽ ✳ ✒✏ ✒✒✙✦ ✒ ✬✒✾ ✧ ✒✗ r ✤✗ r ✿✒✗ ❀✗ ✳ ✗ ✤✏ ✑✤ ✈ ✒✜ ✒✙ ✕✗ ✘
✯✒✰❁ ✒r❂ ✯✒✰ ✱✈ ✒✕✓✘ ✢✚ ✜ ✴✛ ✒✚✗ ✴✲ r✸

❃❄ ❅ ❆❇ ❈❊ ❋ ❊ ● ■ ❏ ❑●▲● ▼● ◆ ❖P◆ ❃ ❑◗ ❑❅ ❊● ■ ❘ ❈❑❙ ❚ ❑❯❱
◗❑● ❞ ❑❲❳❃❑❊❇ ■❨❩ ◗❬❩● ❬❭❯ ❩ ❑● ❪❫❴❵❛ ❜❝ ❡ P❑ ❬ ❭❢

✻✴✷✚ ✳ ✖ ✳ r✻r ✢✏ ✒✚ ✯✒✰✱✈ ✒✕✓ ✘ ✢✚✑ ✒ ♣ ✢✤ ✛✜ ✙ ✯ ✒✰✧ ✓ ✬✑
✻✣✒✚ ✖ ✴✲ r✵ t✒✗ ✯ ✒✰✚✛ ✕✗✘ ✢✕✹✚✓✚ ✯✒✒✶ ✴✲ r✸ ✐✪ ❣✑✗✜ ✯✒✰ ✱✈ ✒✕✓✘ ✢✚

✜ ✖ ✈ ✐✣✖ ✯✒✒✲ ✢✚✜ ✈ ✒✕✓✘ ✢✚ ✵ ✈ ✒✜ ✒ ✙ ✕ ✐✧ ✒✔ ✒✥ ✴✒✗ ✚✗ ✴✲ r t✒✗
✢✜ ✕✷ ✘ ✿ ✯✒✰✱ ✐✪ ✢✫✑ ✒✈ ✒✗ r ❤ ✕r ✼ ✣ ✕✗✘ ✜ ✒✙✜ ✒✗ r ❥ ✒✙✒ ✢ ✣❦✤ ✚
✴✲ r✸ ✈ ✢✏ ✒✜ ✚ ✙ ✯ ✒✰✱✈ ✒ ✕✓✘ ✢✚ ✜ ✐✪ ✢✫✑ ✒❤ ♣ ✏ ✒✖✤ ✖ ✶ ✢✚ ✳ ✗ ✜ ✒✑✥

✜ ✙✚ ✖ ✴✲ r ✈ ✒✲ ✙ ♠✳ ✖ ✜ ✒✙✦ ✒ ✼ ✣ ✕✗✘ ✈ ✒✜ ✒✙ ✻✣✣✗ ✤✗ r ✛r ✻✒
✳✤ ✑ ✛✶ ✚ ✒ ✴✲✸ ✐✪ ❣✑✗✜ ✯ ✒✰✱✈ ✒✕✓✘ ✢✚ ✜ ✒ ❤✜ ✐✪ ✒✙r✯✒ ✴✒✗✚ ✒

✴✲✸ ✯✒✰✱✈ ✒✕✓✘ ✢✚✑ ✒✗ r ✕✗✘ ❤✜ ✻✒✙ ✻✣ ✣✗ ✕✗✘ ✻✒✧ ✼ ✣✕✗ ✘
✈ ✒✜ ✒ ✙✵ ✈ ✒✕✓✘ ✢✚ ✕ ✐✪ ✕✓✘ ✢✚ ✤ ✗ r ✻✧✛ ✒✕ ✈ ✒✚ ✒ ✴✲ t✒✗

✯✒✰✱✈ ✒✕✓✘ ✢✚✜ ✐✪ ✢✫✑ ✒✈ ✒✗ r ✕ ✜ ✒✑✥✜ ♥✒ ✒✥✈ ✒✗ r ✕✗ ✘ ✛✶ ✒✚ ✒✙ ✏ ✒✖✤ ✗
✈✔ ✒✕✒ ✚✗ t ✶ ✢✚ ✕✗✘ ✜ ✒ ✙✦ ✒ ✴✒✗✚ ✒ ✴✲ ✸

t✛ ✕✒✑✷ ✳ r✻r✏ ✒ ✖ ✻✧ ✛✒✕ ✚ ✔ ✒✒ ✕✒✑✷ ✙✒✢✬✒✑ ✒✗ r ✕✗ ✘ ✼✘ ✏ ✕✒✥✏ ✒✙
✈✔ ✒ ✕✒ ✩✒✲ ✢✚ t ✳ r✭✛ ✣ ✕✗✘ ✜ ✒ ✙✦ ✒✵ ✯✒✰✱✈ ✒✕✓✘ ✢✚✜ ✐✪ ✢✫✑ ✒✈ ✒✗ r
✜ ✖ ✶ ✴ ✣✚ ✒ ✳ ✗ ✑ ✒ ✹ ✕✑ r ✑✗ ✐✪ ✢✫✑ ✒❤♣ ✹ ✕✑ r ✐✢ ✙✕❦✚✚ ✴✒✗

t✒✚ ✖ ✴✲ r ✢t ✣✳✗ ✯ ✒✰✱✈ ✒ ✕✓✘ ✢✚ ✑ ✒♣ ✺ ✐ ✒r✚ ✢✙✚ ✴✒✗✚ ✖ ✴✲ r✸ ✢✕✜ ✒✳

✜ ✒ ✑ ✴✒♣ ✈✔ ✒✥ ✯✒✰✚ ✛ ✕✗✘ ❤✜ ✯✒✒✶ ✤ ✗ r ❤✜ ✯✒✰✱✈ ✒✕✓✘ ✢✚ ✜ ✒
✧✰✳ ✙✖ ✯✒✰✱✈✒✕✓✘✢✚ ✤✗ r ✑ ✒ ❤✜ ✯ ✒✰✱✈ ✒ ✕✓✘ ✢✚ ✕✗✘ ❤✜ ✺ ✐ ✳✗
✧✰✳✙✗ ✺ ✐ ✤✗r ✐✢✙✕❦✚✚ ✴✒✗ ✣✗ ✜ ✖ ✈ ✕✹✔ ✒✒✈ ✒✗ r ✳✗ ✴✲✸ ♠✳✜ ✒
✈ ✢ ✯✒✐✪ ✒✑ ✑ ✴ ✴✲ ✢✜ ✐✪ ❣✑✗✜ ✯✒✰✱✈ ✒✕✓✘ ✢✚ ✕✗✘ ✢✕✜ ✒✳ ✜ ✒

❤✜ ♠ ✢✚ ✴✒✳ ✴✲ ✈ ✒✲✙ ✳✤✑ ✕✗✘ ✳ ✒✔ ✒ ✼✳✜ ✒ ✐✢✙✕✚✥ ✣ ✴✷✈✒
✴✲✸ ❤✜ ✹✔✒✛✺ ✐ ✢✕✜ ✒✳ ✜ ✖ ✈ ✕✹✔✒✒✈✒✗ r ✳✗ ✶✷ t✙✚✒ ✴✲
✢t✳✜ ✖ ✚✷✛✣✒ t✖✕✣ ✜ ✖ ✈ ✕✹✔✒✒✈✒✗ r ✱✑✷✕✒✕✹✔ ✒✒✵ ✐✪✒✲♦q✒✕✹✔ ✒✒

✚✔ ✒✒ ✕✓s ✒✕✹✔ ✒✒ ✳✗ ✜ ✖ t✒ ✳✜ ✚✖ ✴✲✸
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✯✒✰✚✛ ✕✗✘ ✛✶ ✒✚ ✒✙ ✻✧ ✛✚✗ ❤✗ ✢✚ ✴✒ ✢✳✜ ✢✕✜ ✒✳ ✜ ✒✗
✳✤ ③ ✣✒ ✈ ❣✑r✚ ✈ ✒✕✬✑✜ ✴✲ ✚ ✒✢✜ ♠✳ ✗ ✈✳ r✚ ✷ ✢✛✚ ✢✜ ❤

✢✻✣✒ ✈ ✒✲ ✙ ✯✒✢✕④✑ ✤ ✗ r ♠✳ ✜ ✖ ✳ r✯✒✒✕ ✣✒✈ ✒✗ r ✜ ✒✗ ✜✤ ✢✜ ❤
✢✻✣✒ ♠✳✜ ✒ ✐✪ ✯✒✒ ✕✬✒✒✛ ✖ ✺ ✐ ✤✗ r ✼ ✐✑ ✒✗✶ ✢✜ ✑ ✒ t✒ ✳ ✕✗✘✸
✯✒✰✱✈ ✒✕✓✘ ✢✚✜ ✢✕⑤ ✒✣ ✯✒✰✚✛ ✕✗✘ ♠✢✚ ✴✒✳ ✜ ✒ ✐✷ ✣✈✥✏ ✑✑ ✣
✴✲ ✢t✳✤✗ r ♠✳ ✕✗✘ ✈ ✒✜ ✒✙✵ ✐✧ ✒✔ ✒✒✗ ★ ✕ ✐✪ ✢✫✑ ✒✈ ✒✗ r ✢t✣✳ ✗ ✑ ✴
✯✒✰✚✛ ✢✣❦✤✚ ✴✲ ✵ ✜ ✒ ✈✏✑✑ ✣ ✢✜ ✑ ✒ t✒✚ ✒ ✴✲✸ ✯✒✰✚✛ ✐ ✙
✐ ✢✙✕✚✥ ✣ ✈ ✣✗✜ ✯✒✰✱✈ ✒ ✕✓✘ ✢✚ ✜ ✜ ✒✙✜ ✒✗ r ✕✗✘ ❥ ✒ ✙✒ ✢✜ ❤ ✶ ✑✗

✈ ✐ ✙✧ ✣ ✳ ✗ ✴ ✒✗✚ ✒ ✴✲ ✸ ✢ ✣ ❧✳ r✧ ✗ ✴ ✢ ✣ ✩ ✒✗ ✐ ✦ ✒ ✐✪ ✢ ✫✑ ✒ ✯ ✒ ✖
✻✗ ✢✳ ✣✒✗ r✵ ⑥ ✒✒✢❀✑ ✒✗ r ✕ ✢✣✭✛✗ ✹✔ ✒✛✺ ✐✒✗ r ✜ ✒✗ ✯✒✙ ✜ ✙ ✏ ✒✙✒✚✛ ✖✑

✹ ✕✺ ✐ ✜ ✒✗ ✐ ✢✙✕❦✚✚ ✜ ✙✚ ✖ ✴✲✸ ✈ ✐✙✧ ✣ ✕✗✘ ✐ ✬✭✒✚ ✮
✢✣ ✩✒✗ ✐✦ ✒ ✴✒✗ ✚ ✒ ✴✲ ✈ ✒✲ ✙ ✢✣✩✒✗ ✢ ✐✚ ✚✛ ✯✒✖ ✢✐✘ ✙ ✳✗ ✈ ✐ ✙✢✧✚
✴✒✗ ✚✗ ✴✲ r✸ ✐✪ ✕ ✒✢✴✚ t✛ ✵ ✯ ✒✰ ✢✤ ✶✚ t✛ ✵ ✢ ✴✤ ✣✧ ✵ ✐ ✕✣✗ r ✕

✚ ✙ r✶ ✗ r ✐✪ ✻✛ ✈ ✐ ✙ ✣✧ ✜ ✒ ✙ ✖ ✕ ✢ ✣ ✩✒✗ ✐✦ ✒✜ ✒ ✙✖ ✜ ✒ ✙✜ ✴✲
✢t ✣✕✗✘ ✳ ✒✔ ✒ ✈ ✐ ✩✒✑ ✕ ✻✓ ✴✚✮ ✩✒✙✦ ✒ ✯✒✖ ✳ ✴✒✑✜ ✴✒✗✜ ✙
✯✒✰✚✛ ✜ ✒✗ ✈ ✒✜ ✒✙ ✧✗✚ ✗ ✴✲ r ✈ ✒✲ ✙ ✻✧✛✚✗ ✴✲ r✸ ✑✗ ✯✒✰ ✱✈ ✒✕✓✘ ✢✚✜

✜ ✒ ✙✜ ✛ r ✻ ✗ ✳ ✤ ✑ ✚ ✜ ✜ ✒ ✑ ✥ ✜ ✙ ✚ ✗ ✴ ✷ ❤ ✕ ✪ ✘ ✤ ✻ s
(Systematic) ✻✧✛ ✒✕ ✛ ✒✚✗ ✴✲ r ✢t✳ ✕✗✘ ✐ ✢✙✦ ✒✒✤✹ ✕✺ ✐
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▲✏✑✒✓✔✑✕✖ ✗✑ ✘✙✚✛✜✢✣✤✗ (Sequential) ✣✛✗✑✥ ✦✑✕✧✑
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▲✏✑✒✓✔ ✥✤✚✳✴✪ (Assemblage) ✵✙✑✧✑ ✦❣★ ✪✦✶

✙✦✶✖✉ ✔✜✩✪✕✗ ✔✜✣✷✪✑ ✛ ✗✑✯✗ ✘✔✙✕ ✸✑✯✑ ✵✙✑✰ ✹✰

▲✏✑✒✓✔✑✕✖ ✔✯ ✘✔✙✶ ✰✗ ✘✙✑✕✺✑✶ ✻✑✔ ✻✑✕✼✽✧✕ ✦❣✖★ ✘✑✔

t✑✙✧✕ ✦❣✖ ✣✗ ✘✣✾✑✗✧✯ ✫✑✬✭✘✑✛✮✢✣✧✗ ✔✜✣✷✪✑✰✐ ✵✦✚✧

✾✑✶✯✕✭✾✑✶✯✕ ✿✣t❀✦✕✖ ✤✦✥✬✥ ✙ ✣✗✪✑ t✑✰❁ ✗✑✪❞ ✗✯✧✶ ✦❣✖

✘✑❣✯ ✈❀✦✕✖ ✈✙✛✕✢ ✔✣✯❂✑✑✤ ✸✑✯✑ ✦✶ ❃✕✺✑✑ ✪✑ ✤✑✔✑ t✑
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✔✜✗✑✯ ✛✕✢ ▲✏✑✒✓✔ ✣✛✗✣✥✧ ✦✑✕✧✕ ✦❣✖✉ t✑✕ ✴❦♠✑✙✑✕✖ ✗✶

✥✖✯✴✙✑ ✧✏✑✑ ✔✜✗✑✯ ✪✏✑✑ ✤✑✕✼✽✉ t✑✕✼✽✉ ✣✛✫✑✖✹✉ ✗♥✑✕✯✧✑✉

✗✑✕✤✒✧✑✉ ✔✑✯✹♦✪✧✑ ✧✏✑✑ ✘✔✑✯✹♦✪✧✑ ✫✑✜✖✱✑✉ ❃✯✑✯✉ t✑✕✼✽

✘✑✣❃ ✔✯ ✣✙✫✑❞✯ ✗✯✧✕ ✦❣✖★ ✛✚✢✻ ✘❀✪ ▲✛✧✖q✑ ✣✙✪✖q✑✗ ✫✑✶

✦❣✖ t❣✥✕ (i) ✥✤✚❃✜ ✧✒ ✗✑ ▲✏✑✑✣✪✩✛✉ (ii) ✫✑✬✧✒ ✗✑

✣✛✛❞✧✣✙✗ ▲✛✓✔ (iii) t✒✛✑✪✚✭ t✑✕ ▲✏✑✒✓✔✑✕✖ ✛✕✢ ✣✛✗✑✥

✗✑✕ ✔✜✫✑✑✣✛✧ ✗✯✧✕ ✦❣✖★ ❆✙ ✧✶✙✑✕✖ ✣✙✪✖q✑✗ ✗✑✯✗✑✕✖ ✤✕✖ ✥✕ ✣✗✥✶

✤✕✖ r✪✛✾✑✑✙ ✘✑✙✕ ✛✕✢ ✗✑✯❂✑ ✫✑✶ ▲✏✑✒✓✔✑✕✖ ✗✑ ✛✜✢✤✵s ✰✛✖

✘✙✚✛✜✢✣✤✗ ✣✛✗✑✥ ✗✑✕ ✵✑✣✾✑✧ ✗✯ ✥✗✧✑ ✦❣★

❆✥ ✘✾✪✑✪ ✤✕✖ ✘✑✹✕ ✔✜✩✪✕✗ ✫✑✬✭✘✑✛✮✢✣✧✗ ✗✑✯✗

t❣✥✕✭✔✜✛✑✣✦✧ t✒✉ ✫✑✑❣✤ t✒✉ ✣✦✤✙❃✉ ✧✯✖✹ ✘✑❣✯ ✔✛✙✕✖

✘✑✣❃ ✗✑ ✥✖✣♣✑✇✧ ✣✛✛✯❂✑ ✔✜▲✧✚✧ ✦❣★ ✪✦ ✫✑✶ ✔✜▲✧✚✧ ✦❣

✣✗ ❆✙ ✗✑✯✗✑✕✖ ✸✑✯✑ ✫✑✬✧✒✶✪ ✘✔✯❃✙ ✛❣✢✥✕ ✔✜✫✑✑✣✛✧

✦✑✕✧✑ ✦❣★ ❆✥✛✕✢ ✥✑✏✑ ✦✶ ✛✚✢✻ ✘✔✯✣❃✧ ✛ ✣✙♣✑✕✣✔✧

▲✏✑✒✓✔✑✕✖ ✗✑ ✣✛✗✑✥ ✫✑✶ ✔✜▲✧✚✧ ✣✗✪✑ t✑✧✑ ✦❣★

①②③④⑤⑥⑦ ⑧⑨

✘✑❃✜❞ ✔✜❃✕✱✑✑✕✖ ✤✕✖✉ t✦✑✐ ✘✩✪✣✾✑✗ ✛✲✑✑❞ ✦✑✕✧✶ ✦❣✉ ✔✜✛✑✣✦✧

t✒ ✥✵✥✕ ✤✦⑩✛✔✬❂✑❞ ✫✑✬✭✘✑✛✮✢✣✧✗ ✗✑✯✗ ✦❣ t✑✕ ✾✑✯✑✧✒

✗✑ ✣✙♦✙✶✗✯❂✑ ✛✕✢ ✣✒✰ ✈⑩✑✯❃✑✪✶ ✦❣★ ✔✜✛✑✣✦✧ t✒ ✛✕✢

❃✑✕ ✧⑩✛ ✦❣✖★ ✰✗✉ ✾✑✯✑✧✒ ✔✯ ✔✯✧ ✛✕✢ ✓✔ ✤✕✖ ✔❣✢✒✑ ✦✚✘✑

✔✜✛✑✦ ✦❣★ ❃✬✥✯✑✉ ✯❣✣✺✑✗ ✔✜✛✑✦ ✦❣ t✑✕ ❶✑✑✣❷✪✑✕✖ ✤✕✖ ✙✣❃✪✑✕✖✉

✥✣✯✧✑✘✑✕✖ ✛✕✢ ✓✔ ✤✕✖ ✵✦✧✑ ✦❣★ ✔✜✛✑✣✦✧ t✒ ✸✑✯✑ ✣✙❇✤✧

✘✣✾✑✗✧✯ ✘✔✯✣❃✧ ▲✏✑✒✓✔ ❸✑✒ ✔✜✛❂✑✧✑ ✛✕✢ ✘✙✚✓✔

✵✦✧✶ ✦✚❆❞ ✙✣❃✪✑✕✖ ✗✶ ✘✑✷✑✤✗ ✪✚✛✑✛▲✏✑✑ ✥✕ ✥✖✵✖✣✾✑✧ ✦❣✖★

✗✑✒✑✖✧✯ ✤✕✖✉ ✧✕t ❸✑✒ ✒✹✑✧✑✯ ✘✔✯❃✙ ✛✕✢ ✗✑✯❂✑ ✤✖❃

❸✑✒ ✤✕✖ ✔✣✯✛❇✧✧ ✦✑✕ t✑✧✕ ✦❣✖ ✘✑❣✯ ✔✣✯❂✑✑✤▲✛✓✔ ✙✣❃✪✑✕✖

✗✑ ✛✕✹ ✗✤ ✦✑✕ t✑✧✑ ✦❣✉ ✣t✥✥✕ ✣✙♣✑✕✔❂✑ ✘✑✯✖✫✑ ✦✑✕✧✑ ✦❣★

✧✕t ❸✑✒ ✥✕ ✵✦✧✶ ✦✚❆❞ ✥✣✯✧✑✰✐ ✫✑✶ ✛✚✢✻ ✣✙♣✑✕✣✔✧ ✫✑✬✭✘✑✛✮✢✣✧✪✑✐

✵✙✑✧✶ ✦❣✖✉ ✒✕✣✗✙ ✪✕ ✙✣❃✪✑✕✖ ✛✕✢ ✤✾✪✤ ✧✏✑✑ ✾✑✶✤✕ ❸✑✒ ✔✯

✵✙✕ ✘✑✗✑✯✑✕✖ ✗✶ ✘✔✕♣✑✑ ✵✦✚✧ ✗✤ ✦✑✕✧✕ ✦❣✖★ ✔✜✛✑✣✦✧ t✒

✗✑ ❸✑✒ ✣t✧✙✑ ✤✖❃ ✦✑✕✹✑✉ ✈✧✙✑ ✦✶ ✘✣✾✑✗ ✣✙♣✑✕✔❂✑

✦✑✕✹✑★ t✵ ✒✹✑✧✑✯ ✘✔✯❃✙ ✛✕✢ ✗✑✯❂✑ ✙❃✶ ✧✒ ✥✤✧✒

✦✑✕ t✑✰✉ ✧✑✕ ✘✾✑✑✕✤✚✺✑✶ ✗❷✑✛ ✗✤ ✦✑✕ t✑✧✑ ✦❣ ✘✑❣✯ ✧❷✑✕✖

✗✑ ✔✑✱✛❞ ✘✔✯❃✙ ✵❸✽ t✑✧✑ ✦❣ ✘✑❣✯ ❆✥✛✕✢ ✔✢✒▲✛✓✔

✔✦✑✣✼✽✪✑✐ ✘✑❣✯ ❶✑✑✣❷✪✑✐ ✥✤✧✒ ✤❣❃✑✙✑✕✖ ✤✕✖ ✔✣✯✛❇✧✧ ✦✑✕

t✑✧✕ ✦❣★

❹❯❋ ❺❛❻❱ ❼❤❋❽❾❘❋❱❲ ❖❱◗ ❿➀❻❋❖❻ ●❋ ❫❲❘▼➁❋➂ ❉❨➃❨❬●❏➁❋

❫❲❑❋❖ ❩❢➄

▲✏✑✒✹✧ ✔✜✛✑✦ (Overland flow) ✔✯✧ ✘✔✯❃✙

✗✑ ✗✑✯❂✑ ✦❣★ ✔✯✧ ✔✜✛✑✦ ✾✑✯✑✧✒ ✗✶ ✘✣✙✪✣✤✧✧✑✘✑✕✖ ✛✕✢

✘✑✾✑✑✯ ✔✯ ✥✖✗✶❂✑❞ ✛ ✣✛▲✧✮✧ ✤✑✹✑✕➅ ✔✯ ✦✑✕ ✥✗✧✑ ✦❣★

✔✜✛✑✣✦✧ t✒ ✛✕✢ ❶✑✲✑❞❂✑ ✛✕✢ ✗✑✯❂✑ ✵✦✧✕ ✦✚✰ t✒ ✸✑✯✑

✗✤ ✪✑ ✘✣✾✑✗ ✤✑q✑✑ ✤✕✖ ✵✦✑✗✯ ✒✑✰ ✹✰ ✧✒✻❷✑✕✖ ✛✕✢

✗✑✯❂✑ ✻✑✕❷✶ ✛ ✧✖✹ ♣✑✚❃✜ ✥✣✯✧✑✰✐ ✵✙✧✶ ✦❣✖★ ✪✕ ♣✑✚❃✜

✥✣✯✧✑✰✐ ✾✑✶✯✕✭✾✑✶✯✕ ✒✖✵✶ ✛ ✣✛▲✧✮✧ ✘✛✙✑✣✒✗✑✘✑✕✖ ✤✕✖

✣✛✗✣✥✧ ✦✑✕✧✶ ✦❣✖★ ❆✙ ✘✛✙✣✒✗✑✘✑✕✖ ✗✑✒✑✖✧✯ ✤✕✖✉ ✘✣✾✑✗

✹✦✯✶✉ ✴✑❣✼✽✶ ✧✏✑✑ ✒✖✵✑❆❞ ✤✕✖ ✣✛▲✧✮✧ ✦✑✕✗✯ ✰✗ ❃✬✥✯✕ ✤✕✖

✥✤✑✣✦✧ ✦✑✕✗✯ ❶✑✑✣❷✪✑✕✖ ✗✑ t✑✒ ✵✙✑✧✶ ✦❣✖★ ✔✜✑✯✖✣✫✑✗

✘✛▲✏✑✑✘✑✕✖ ✤✕✖ ✘✾✑✑✕✤✚✺✑✶ ✗❷✑✛ ✘✣✾✑✗ ✦✑✕✧✑ ✦❣ ✣t✥✥✕

✘✣✙✪✣✤✧✧✑✰✐ t❣✥✕✭ t✒✔✜✔✑✧ ✛ ✥✑✕✔✑✙✶ t✒✔✜✔✑✧ ✘✑✣❃

✒✚✇✧ ✦✑✕ t✑✧✕ ✦❣✖★ ✤✾✪✑✛▲✏✑✑ ✤✕✖✉ ✥✣✯✧✑✰✐ ✙❃✶ ✧✒ ✤✕✖

✾✑✶✤✑ ✗❷✑✛ ✗✯✧✶ ✦❣✖ ✘✑❣✯ ❶✑✑✣❷✪✑✕✖ ✤✕✖ ✔✑✱✛❞ ✘✔✯❃✙

✘✣✾✑✗ ✦✑✕✧✑ ✦❣★ ✗✑✒✑✖✧✯ ✤✕✖✉ ❶✑✑✣❷✪✑✕✖ ✛✕✢ ✣✗✙✑✯✑✕✖ ✗✶

❸✑✒ ✤✖❃ ✦✑✕✧✶ t✑✧✶ ✦❣★ ❆✥✶ ✔✜✗✑✯ ✘✔✛✑✦ ✵✕✣✥✙ ✛✕✢

✤✾✪ ✣✛✫✑✑t✗ ✧✵ ✧✗ ✣✙♦✙ ✦✑✕✧✕ t✑✧✕ ✦❣✖✉ t✵ ✧✗ ✪✕

✔✬❂✑❞✧❅ ✥✤✧✒ ✙✦✶✖ ✦✑✕ t✑✧✕➆ ✘✑❣✯ ✘✖✧✧❅ ✰✗ ✾✑✶✤✕

downloaded from GKTricksIndia.com



64 ❍��✁✂✄☎ ❍�✆✝�✞✟ ✠✞✡ ☛✆✟ ✂☞✌�✍✄

♠✎✏✑✒✏ ✓✑ ✔✕✖✑✗✘✑ ✙✑✚✛✑ ✙✜ ✔✢✣✖✚✤ ✥✦✑✧✛✦✑ ★✒✩✑✚✪✑✫

✏♣✬✑✕✑✚✤ ✒✚✭ ★✒✮✑✚✯✑ ✔✰✱✑✑✲✗ ✰✚✛✚ ✙✜✤ ✔✢✳✙✚✤ ❡✴✵✶✴✷✶✴✵✸

(Monadanox) ✓✙✛✚ ✙✜✤❞ ✕✰✫ ★✹✩✰✕ ✒✚✭ ✺✑✩✑ ✻✕✚

✲✣ ✹❜✓✑✩ ✒✚✭ ✖✜✰✑✕✼ ✣✖✹❜✑✥ ✖✜✰✑✕ ✥✑ ✐✵✶✽✾✿✵✶

(Peneplain) ✓✙❀✑✛✚ ✙✜✤❞ ✹❜✒✑✔✙✛ ✢❀ ✣✚ ✔✕❁✖✛

✹❜❂✥✚✓ ★✒❃❄✑✑ ✓✫ ❃❄✑❀❅✹ ✣✤✻✤✪✑✫ ✔✒✮✑✚✯✑✛✑★✑✚✤ ✓✑

✣✤✔❧✑❆✛ ✒✘✑✗✕ ✔✕❇✕ ✹❜✓✑✩ ✙✜❈

❉❊❋●❋■❏●● (Youth)

✲✣ ★✒❃❄✑✑ ✖✚✤ ✕✔✰✥✑✚✤ ✓✫ ✣✤✱✥✑ ✻✙❑✛ ✓✖ ✙✑✚✛✫ ✙✜ ✥✚

✕✔✰✥✑✉ ♠❄✑❀✫ V-★✑✓✑✩ ✓✫ ✈✑✑▲✫ ✻✕✑✛✫ ✙✜✤ ✔✢✕✖✚✤ ✻✑▼◆

✒✚✭ ✖✜✰✑✕ ❀♦❖✑♦ ★✕❑✹✔❃❄✑✛ ✥✑ ✣✤✓✩✚✤ ✻✑▼◆ ✖✜✰✑✕ ✖❑✱✥

✕✰✫ ✒✚✭ ✣✑❄✑✧✣✑❄✑ ✹✑P ✢✑✛✚ ✙✜✤❞ ✢❀ ✔✒❖✑✑✢✓ ★❂✥✔✪✑✓

✔✒❃✛❢✛ ◗✏✑✜❘◆ ✚❙ ✒ ✣✖✛❀ ✙✑✚✛✚ ✙✜✤✼ ✔✢✕✖✚✤ ✰❀✰❀ ✒

❚✫❀✚✤ ✙✑✚✛✫ ✙✜✤❞ ✲✕ ❯✉✏✚ ✣✖✛❀ ✪✑✩✑✛❀ ✹✩ ✕✰✫ ✔✒✣✹✗

✔✒✓✔✣✛ ✙✑✚ ✢✑✛✚ ✙✜✤❞ ✥✚ ✔✒✣✹✗ ★✤✛✛❈ ❯✉✏✚ ✪✑✩✑✛❀✑✚✤ ✖✚✤

♦❖✑✫✩❖✑①✛ ✙✑✚ ✢✑✛✚ ✙✜✤ ◗★❄✑✑✗✛❱ ✔✒✣✹✗ ✓✫ ✛❀✫ ✖✚✤ ✔✕❇✕

✓▲✑✒ ✙✑✚✛✑ ✙✜ ★✑✜✩ ✥✚ ♦✙✩✑✲✗ ✖✚✤ ✻▼◆✛✚ ✙✜ ✤❙❞ ✢✙✑✉

★✕✑✒✔✩✛ ✓❲✑✚✩ ✏♣✬✑✕✚✤ ✹✑✲✗ ✢✑✛✫ ✙✜❞ ✒✙✑✉ ✢❀✹❜✹✑✛ ✒

✔❧✑✔✹❜✓✑P✉ ✻✕ ✢✑✛✚ ✙✜❞

❳❨●❩❬❭●❋■❏●● (Mature)

✲✣ ★✒❃❄✑✑ ✖✚✤ ✕✔✰✥✑✚✤ ✖✚✤ ✢❀ ✓✫ ✖✑✦✑✑ ★✔✪✑✓ ✙✑✚✛✫ ✙✜

★✑✜✩ ✣✙✑✥✓ ✕✔✰✥✑✉ ❖✑✫ ✲✣✖✚✤ ★✑✓✩ ✔✖❀✛✫ ✙✜✤❞ ✕✰✫

✈✑✑✔▲✥✑✉ V-★✑✓✑✩ ✓✫ ✙✑✚✛✫ ✙✜✤ ❀✚✔✓✕ ♦✙✩✫ ✙✑✚✛✫ ✙✜✤❞ ✖❑✱✥

✕✰✫ ✒✚✭ ❪✥✑✹✓ ★✑✜✩ ✔✒❃✛❢✛ ✙✑✚✕✚ ✣✚ ✔✒❃✛❢✛ ✻✑▼◆ ✒✚✭

✖✜✰✑✕ ✹✑P ✢✑✛✚ ✙✜✤ ✔✢✣✖✚✤ ✈✑✑▲✫ ✒✚✭ ❖✑✫✛✩ ✙✫ ✕✰✫ ✔✒✣✹✗

✻✕✑✛✫ ✙❑✲✗ ✹❜✒✑✔✙✛ ✙✑✚✛✫ ✙✜❞ ✥❑✒✑✒❃❄✑✑ ✖✚✤ ✔✕❁✖✛ ✣✖✛❀✼

✔✒❃✛❢✛ ✒ ★✤✛✩ ✕✰✫✥ ✰❀✰❀✫ ❧✑✚✦✑ ❀❑❆✛ ✙✑✚ ✢✑✛✚ ✙✜✤ ★✑✜✩

✕✰✫ ✔✒❖✑✑✢✓ ❃✹✯▲ ✙✑✚✛✚ ✙✜ ✤❞ ✢❀✹❜✹✑✛ ✒ ✔❧✑✔✹❜✓✑P✉

❀❑❆✛ ✙✑✚ ✢✑✛✫ ✙✜✤❞

❋❫❴●❋■❏●● (Old)

✒❢❵✑✒❃❄✑✑ ✖✚✤ ❛✑✚▲✫ ✣✙✑✥✓ ✕✔✰✥✑✉ ✓✖ ✙✑✚✛✫ ✙✜✤ ★✑✜✩

▼✑❀ ✖✤✰ ✙✑✚✛✑ ✙✜❞ ✕✔✰✥✑✉ ❃✒✛✤✦✑ ❅✹ ✣✚ ✔✒❃✛❢✛ ✻✑▼◆ ✒✚✭

✖✜✰✑✕✑✚✤ ✖✚✤ ✻✙✛✫ ✙❑✲✗ ✕✰✫ ✔✒✣✹✗✼ ✹❜✑✒❢✭✔✛✓ ✛▲✻✤✪✑✼ ♦✑✚✱✑❑✩

❚✫❀ ★✑✔✰ ✻✕✑✛✫ ✙✜✤❞ ✔✒❖✑✑✢✓ ✔✒❃✛❢✛ ✛❄✑✑ ✣✖✛❀

✙✑✚✛✚ ✙✜✤ ✔✢✕✖✚✤ ❚✫❀✼ ✰❀✰❀ ✹✑✥✚ ✢✑✛✚ ✙✜✤✤❞ ★✔✪✑✓✛✩

❖✑①✰❢✮✥ ✣✖❑✰❜✛❀ ✒✚✭ ✻✩✑✻✩ ✥✑ ❄✑✑✚❘◆✚ ❯✉✏✚ ✙✑✚✛✚ ✙✜ ✤❞

❝❣❤❥❦♥ qrst✇❣

②●●③④❉●⑤

✈✑✑✔▲✥✑✚✤ ✓✑ ✹❜✑✩✤❖✑ ✛✤♦ ✒ ❛✑✚▲✫✧❛✑✚▲✫ ❧✑❑✰❜ ✣✔✩✛✑★✑✚✤ ✣✚

✙✑✚✛✑ ✙✜❞ ✥✚ ❧✑❑✰❜ ✣✔✩✛✑P✉ ✪✑✫✩✚✧✪✑✫✩✚ ❀✤✻✫ ✒ ✔✒❃✛❢✛

⑥⑦⑧⑨ ⑩❶❷ ❸ ❹⑨❺❻❺❼❺❽❾ ❿➀⑨➁➂➃➄➅➆➇ ➈⑥➁❾❼⑨➉➄➊ ➋❺➌ ➍➁➆➃ ❻⑨➎➏➂
➋❺➌ ➐➃ ➁❺➑ ❽⑨➋❺➅➆ ❼➒➆ ❽➆ ➓⑨⑨➔➆

⑥⑦⑧⑨ ⑩❶→ ❸ ➍➑➣➄↔➈ ➅⑨↕➣ ➙➁❺⑥➅❽⑨ ➁❺➑ ❽⑨❺❾⑨❺➅❺➉⑨❺ ❽⑨
❻➛⑨➆➅➆➛⑨➜➈ ⑥➋➍➃➂ ❾➜➃➇ ➏⑨❺ ➝➍❽➆ ➓⑨⑨➔➆ ➋❺➌ ➋➞➌⑥❼➣❼ ➏➞➍❺

➍⑨❺➃⑨❼ ➍➒➟➠➣ ➃⑨➠➋➆➂➣ ➡⑨❾ ➒➠⑨⑨➂➈⑨ ❹➞➢

downloaded from GKTricksIndia.com
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✈✏✑✒✓✔✕✈✕✖✗ ✘✖✗ ✒✏✔✒✙✚ ✛✕✖ ✜✕✚✢ ✛✣✗✤ ✥✖ ✈✏✑✕✒✓✔✕✦✧

è✕✢★✖✩è✕✢★✖ ✈✕✣★ ✪✛★✢ ✛✕✖ ✜✕✚✢ ✛✣✗✫ ✥✖ ✬✕✣✭✮✢ ✏ ✓✗✯✢ ✛✕✖✔★
❄✕✕✒✰✥✕✖✗ ✔✕ ✱✲ è✕✕★✳✕ ✔★✚✢ ✛✣ ✗✤ ✓✴✯✕✵✶✷ ✬✕✣✭✮✕✵✶ ✦✏✗

✈✕✏✸✹✒✚ ✏✖✹ ✈✕è✕✕★ ✲★ ✥✖ ❄✕✕✒✰✥✕✧ ✩ V-✺✻✼✻✽ ✾✻✻✿❀❁

①✻❂❃❅❁ ❆❇❈❉❊❋❊ ✈✕✒● ✘✖✗ ✏✪✢✶✏✸✹✚ ✔✢ ✜✕ ✙✔✚✢ ✛✣✗✤

✪✕■✜✶ ✦✔ ✪✛★✢ ✙✗✔★✢ ❄✕✕✰✢ ✛✣ ✒✜✙✏✖✹ ●✕✖✑✕✖✗ ✲✕❏✏✶ ✚✢✏❑
▲✕✓ ✏✖✹ ✛✕✖✚✖ ✛✣✗ ▼✒✬◆✕ ❖P◗❘✤ ✦✔ ✏✣✹✒✑✥✑ ✏✖✹ ✒✔✑✕★✖

❙✕✢ ❚✕✭✮✢ ▲✕✓ ✏✕✓✖ ✛✕✖✚✖ ✛✣✗ ✈✕✣★ ✥✛ ❙✕✢ ✪✕■✜✶ ✔✢ ✛✢
❙✕✕✧✒✚ ✪✛★✢ ✛✕✖✚✢ ✛✣ ▼✒✬◆✕ ❖P❯❘✤ ✪✕■✜✶ ✔✢ ✬✕✣✭✮✕✵✶ ✵✙✏✖✹

✚✓ ✏ r✲★✢ ❙✕✕✪ ✘✖✗ ✓✪❙✕✪ ✦✔ ✙✘✕✑ ✛✕✖✚✢ ✛✣✤ ✵✙✏✖✹

✒✏✲★✢✚✷ ✦✔ ✏✣✹✒✑✥✑ ✚✓ ✔✢ ✈✲✖❢✕✕ r✲★✢ ❙✕✕✪
✈✒è✕✔ ✬✕✣✭✮✕ ✛✕✖✚✕ ✛✣✤ ✏✕❱✚✏ ✘✖✗ ✏✣✹✒✑✥✑✷ ✪✕■✜✶ ✔✕ ✛✢

✦✔ ●❲✙★✕ ✱✲ ✛✣✤ ✬❳❨✕✑✕✖✗ ✏✖✹ ✲❑✔✕★ ✈✕✣★ ✙✗★✬✑✕ ✲★
❄✕✕✰✢ ✔✕ ✲❑✔✕★ ✒✑❙✕✶★ ✛✕✖✚✕ ✛✣✤ ❩●✕✛★✳✕✕❬✕✶ ✏✣✹✒✑✥✑ ✔✕
✒✑✘✕✶✳✕ ✲❑✕✥❭ ✈✏✙✕●✢ ✬❳❨✕✑✕✖✗ ✏✖✹ ❢✕✣✒✚✜ ❱✚★✳✕ ✘✖✗ ✲✕✦

✜✕✑✖ ✙✖ ✛✕✖✚✕ ✛✣ ✚❬✕✕ ✪✕■✜✶ ✔t✕✖★ ✬❳❨✕✑✕✖✗ ✘✖✗ ✯✑✚✕ ✛✣✤

❃❪①❫❴✼✻ ❴❵✻✻ ✺❆❊❉❛❴ ❆❜❝❈❞ (Potholes and

plunge pools)

✲✛✕✭✮✢ ❢✕✖◆✕✕✖✗ ✘✖✗ ✑●✢ ✚✓ ✘✖✗ ✈✲★✒●✚ ✐✕✖✰✖ ✬❳❨✕✑✢ ✰❡✔✭✮✖

✐✕✖✰✖ ✪❣✕✕✖❤ ✘✖✗ ✲✗✹✙✔★ ✏✸❣✕✕✔✕★ ✱✲ ✘✖✗ ❄✕❲✘✚✖ ✛✣✗ ✒✜❥✛✖✗

❦❧♠♥♦♣q ✔✛✚✖ ✛✣✗✤ ✦✔ ✯✕★ ✐✕✖✰✖ ✏ ❩❬✕✓✖ ✪✚✕✖❤ ✏✖✹ ✯✑

✜✕✑✖ ✲★ ✏✗✹✔✭✮✷ ✲s❬✕★ ✏ ✪✕✖✓✕❏✘ ✵✑ ✪✚✕✖❤ ✘✖✗ ✦✔✒◆✕✚

✛✕✖ ✜✕✚✖ ✛✣✗ ✈✕✣★ ✲❑✏✕✒✛✚ ✜✓ ✏✖✹ ✙✕❬✕ ❄✕❲✘✚✖ ✛✣✗ ✈✕✣★
è✕✢★✖✩è✕✢★✖ ✵✑ ✪✚✕✖❤ ✔✕ ✈✕✔✕★ ✯▲✮✚✕ ✜✕✚✕ ✛✣✤ ✥✛ ✪✚✶

✈✕✲✙ ✘✖✗ ✒✘✓ ✜✕✚✖ ✛✣✗ ✈✕✣★ ✔✕✓✕✗✚★ ✘✖✗ ✑●✢✩❄✕✕✰✢ ✪✛★✢

✛✕✖✚✢ ✜✕✚✢ ✛✣✤ ✜✓✲❑✲✕✚ ✏✖✹ ✚✓ ✘✖✗ ❙✕✢ ✦✔ ✪✛★✖ ✏ ✯✭✮✖

✜✓✪✉✚✔✕ ✔✕ ✒✑✘✕✶✳✕ ✛✕✖✚✕ ✛✣ ✜✕✖ ✜✓ ✏✖✹ r✧✬✕✵✶ ✙✖
✒✪★✑✖ ✏ ❩✑✘✖✗ ✒❏✕✓✕❚✕✗✭✕✖✗ ✏✖✹ ✏✸❣✕✕✔✕★ ❄✕❲✘✑✖ ✙✖ ✒✑✉✘✚

✛✕✖✚✖ ✛✣✗✤ ✜✓✲❑✲✕✚✕✖✗ ✏✖✹ ✚✓ ✘✖✗ ✦✖✙✖ ✒✏❏✕✕✓ ✏ ✪✛★✖ ✏❡✗✹✭
✇②③④⑤♦ ②⑥⑦⑧⑨ (Plunge pools) ✔✛✓✕✚✖ ✛✣ ✗✤ ✥✖ ✏❡✗✹✭
❙✕✢ ❄✕✕✒✰✥✕✖✗ ✔✕✖ ✪✛★✕ ✔★✑✖ ✘✖✗ ✙✛✕✥✔ ✛✕✖✚✖ ✛✣✗✤ ✈❥✥

❱❬✕✓✱✲✕✖✗ ✔✢ ❙✕✕✧✒✚ ✜✓✲❑✲✕✚ ❙✕✢ ✯●✓✚✖ ❱✏✱✲ ✛✣✗ ✜✕✖

è✕✢★✖✩è✕✢★✖ ✲✢✐✖ ✛✰✚✖ ✛✣✗ ✈✕✣★ ✜✓✲❑✲✕✚ ✔✕ r✲★✢ ✚✓

è✕✢★✖✩è✕✢★✖ ✈✕è✕✕★ ✚✓ ✏✖✹ ✯★✕✯★ ✛✕✖ ✜✕✚✕ ✛✣✤

⑩❶❷❸❹❺❻❻ ❼❽❾❿➀ ➁❷ ➂➃❷➄➅➄➃❷➆❻ ❼❽❾❿➀
(INCISED OR ENTRENCHED MEANDERS)

✚✢✏❑ ▲✕✓✕✖✗ ✘✖✗ ✚✢✏❑✚✕ ✙✖ ✯✛✚✢ ✛❡✵✶ ✑✒●✥✕✧ ✙✕✘✕❥✥✚❭ ✑●✢

✚✓ ✲★ ✈✲★●✑ ✔★✚✢ ✛✣✗✤ ✚✢✏❑ ✑●✢ ▲✕✓✕✖✗ ✘✖✗ ❙✕✢ ✲✕❏✏✶

✈✲★●✑ ✈✒è✕✔ ✑✛✢✗ ✛✕✖✚✕ ✓✖✒✔✑ ✘✗● ▲✕✓✕✖✗ ✲★ ✯✛✚✢

✛❡✵✶ ✑✒●✥✕✧ ✈✒è✕✔ ✲✕❏✏✶ ✈✲★●✑ ✔★✚✢ ✛✣✗✤ ❢✕✣✒✚✜

✈✲★●✑ ✈✒è✕✔ ✛✕✖✑✖ ✏✖✹ ✔✕★✳✕✷ ✘✗● ▲✕✓✕✖✗ ✲★ ✯✛✚✢ ✛❡✵✶
✑✒●✥✕✧ ✏✒✏❑✹✚ ✛✕✖✔★ ✯✛✚✢ ✛✣✗ ✥✕ ✑●✢ ✒✏✙✲✶ ✯✑✕✚✢ ✛✣✗✤

✑●✢ ✒✏✙✲✕✖❤ ✔✕ ✯✕▲✮ ✘✣●✕✑✕✖✗ ✈✕✣★ ✭✖➇✰✕ ✘✣●✕✑✕✖✗ ✲★ ✲✕✥✕

✜✕✑✕ ✦✔ ✙✕✘✕❥✥ ✯✕✚ ✛✣ ➈✥✕✖✗✒✔ ✥✛✕✧ ✑●✢ ✔✕ ▲✕✓

✯✛❡✚ ✘✗● ✛✕✖✚✕ ✛✣✤ ✔t✕✖★ ✬❳❨✕✑✕✖✗ ✘✖✗ ❙✕✢ ✪✛★✖ ✔✰✖ ✛❡✦

✈✕✣★ ✒✏❱✚✸✚ ✒✏✙✲✶ ✒✘✓✚✖ ✛✣✗✤ ✵✑ ✒✏✙✲✕✖❤ ✔✕✖ ✇➉q➊♣♥♦♦
④②➋➌➍ ➎q ♠➏q➐➑➏q➒♦ ④②➋➌➍ ✔✛✕ ✜✕✚✕ ✛✣ ▼✒✬◆✕ ❖P❯❘✤

✑●✢ ✒✏✔✕✙ ✔✢ ✲❑✕★✗✒❙✕✔ ✈✏❱❬✕✕ ✘✖✗ ✲❑✕★✗✒❙✕✔ ✘✗● ▲✕✓
✲★ ✒✏✙✲✶ ✓❲✲ ✒✏✔✒✙✚ ✛✕✖✚✖ ✛✣✗ ✈✕✣★ ✥✖ ✓❲✲ ✬❳❨✕✑✕✖✗ ✘✖✗

✪✛★✕✵✶ ✚✔ ✛✕✖✚✖ ✛✣✗ ✜✕✖ ✲❑✕✥❭ ✑●✢ ✈✲★●✑ ✥✕ ❙✕❲✚✓ ✏✖✹

è✕✢✘✖ ✏ ✓✪✕✚✕★ ❩s❬✕✕✑ ✏✖✹ ✔✕★✳✕ ✯✑✚✖ ✛✣✗✤ ✔✕✓✕✗✚★ ✘✖✗ ✥✖

✪✛★✖ ✚❬✕✕ ✒✏❱✚✸✚ ✛✕✖ ✜✕✚✖ ✛✣✗ ✈✕✣★ ✔t✕✖★ ✬❳❨✕✑✢ ❙✕✕✪✕✖✗ ✘✖✗

✪✛★✖ ✪✕■✜✶ ✏ ✏✣✹✒✑✥✑ ✏✖✹ ✱✲ ✘✖✗ ✲✕✦ ✜✕✚✖ ✛✣✗✤ ✥✖ ❩✑ ✲❑✕✬✢✑

è✕★✕✚✓✕✖✗ ✏✖ ✹ ✲✒★✬✕✥✔ ✛✣✗ ✒✜✑ ✲★ ✑✒●✥✕✧ ✒✏✔✒✙✚ ✛❡✵✶ ✛✣✗✤

➓➔→➣ ↔ ↕➙➛➜➔ ➝➞➟➔➠➔➙➡ ➢➤ ➓➠➙ ➥↔➦➢➧ ↔ ➨➩➔➫➭➯➲➲

➥↔➦➢➧ ➝➙➡ ➳➵➔ ➨➡➲➤ ➸➞➺

❊➻❀ ❆➼❉➻✼✻➽➾ (River terraces)

✑●✢ ✏✖✒●✔✕✦✧ ✲❑✕★✗✒❙✕✔ ✯✕▲✮ ✘✣●✕✑✕✖✗ ✥✕ ✲❡★✕✑✢ ✑●✢ ❄✕✕✒✰✥✕✖✗
✏✖✹ ✚✓✕✖✗ ✏✖✹ ✒✬➚ ✛✣✗✤ ✥✖ ✜✓✕✖▲✮ ★✒✛✚ ✘❲✓✕è✕✕★ ✬❳❨✕✑✕✖✗ ✏✖✹

è✕★✕✚✓ ✥✕ ✑✒●✥✕✖✗ ✏✖✹ ✚✓ ✛✣✗ ✜✕✖ ✒✑❢✕✖✒✲✚ ✜✓✕✖▲✮✮
✏✖✒●✔✕✈✕✖✗ ✏✖✹ ✱✲ ✘✖✗ ✲✕✦ ✜✕✚✖ ✛✣✗✤ ✑●✢ ✏✖✒●✔✕✦✧

✘❡❚✥✚❭ ✈✲★✒●✚ ❱❬✕✓✱✲ ✛✣✗ ➈✥✕✖✗✒✔ ✥✖ ✑●✢ ✒✑❢✕✖✒✲✚

✯✕▲✮ ✘✣●✕✑✕✖✗ ✏✖✹ ✓✗✯✏✚➪ ✈✲★●✑ ✙✖ ✒✑✉✘✚ ✛✕✖✚✖ ✛✣ ✗✤

✒✏✒❙✕❥✑ ❩✹✧✬✕✵✥✕✖✗ ✲★ ✔✵✶ ✏✖✒●✔✕✦✧ ✛✕✖ ✙✔✚✢ ✛✣ ✗ ✜✕✖

✈✕★✗✒❙✕✔ ✑●✢ ✜✓ ❱✚★ ✔✕✖ ●❏✕✕✶✚✖ ✛✣✗✤ ✑●✢ ✏✖✒●✔✕✦✧

➶➹➘➴ ➷➬➮ ➱ ✃❐➶❒❮❰ ÏÐÑ Ò✃❐➶❒❮❰ ÐÓ➶ÔÕ➴ÏÖ

downloaded from GKTricksIndia.com
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✉✎✏ ✑✒✓ ✎✔✒✉✔✒✕ ✖✗✘✓ ✙✚✔✉ ✛✜✢✔✣✤ ✑✔✥✏ ✦✔✒ ✙✧✖✏ ✦★✕ ✩✔★✗

✣✉✑✒✓ ✣✙ ❜✑✪✘ ✧✔✒ ❀✫✬✭ (Paired) ♦✮✯✰✱✲✳✴ ✧✦✖✒ ✦★✕

✵✶✢✷✔ ✸✹✺✻✼
t✽ ✉✎✏ ✑✒✓ ✑✒✓✑✥ ✾✧ ✖✿ ❁✔ ✘✔❂✑✤ ✘✗ ✑✒✶✎✧✔✾✜

✘✔✣✤ t✔✖✏ ✦★✕ ✩✔★✗ ✎✐✙✗✏ ✖✗✘✓ ✣✉✧✏ ✩✉❃✘✶❜❄✔✶✖ ❁✔

✎✐✙✗✒ ✶✧✉✔✗✒ ✘✗ ✣✉✧✏ ✛✜✢✔✣✤ ✘✦✥✒ ✘✔❂✑✤ ✙✒ ✶✽♥✑❃✓✥

✶❢✔❅✉ ✦✔✒ ✖✔✒ ✾✒✙✏ ✑✒✶✎✧✔✩✔✒✕ ✧✔✒ ✈❀✫✯✬✭❆ (unpaired)

✑✒✶✎✧✔✾✜ ✧✦✖✒ ✦★✕✼ ✩❁❃❇✶✚✖ ✑✒✶✎✧✔✾✜ ❈✉ ❉✔✒✷✔✔✒✕ ✑✒✓ ❊✔✏✚✒

❢✔✐❈❋❄✔✔✉ ✧✏ ●✔✒✖✧ ✦★✕✼ ❁✔ ❈✉ ❉✔✒✷✔✔✒✕ ✑✒✓ ✖✿ t✥❜✖✗

✘✶✗✑✖✤✉ ✧✏ ✩✙✕❇✶✖ ✧✔✒ ✶✎■✔✔✖✒ ✦★✕✼ ✉✎✏ ✑✒✶✎✧✔✩✔✒✕ ✧✏

❈❋✘✶♠✔ ✧✔ ✧✔✗❏✔ ✦★ ❑ (i) t✥ ✘▲✑✔✦ ✧✔ ✧✚ ✦✔✒✉✔ (ii)

t✥✑✔❁❃ ✘✶✗✑✖✤✉ ✑✒✓ ✧✔✗❏✔ t✥✏❁ ❉✔✒✷✔ ✚✒✕ ✘✶✗✑✖✤✉▼ (iii)

✶✑✑✖✤✶✉✧ ✧✔✗❏✔✔✒✕ ✙✒ ❢✔✐❈❋❄✔✔✉ (iv) ✩❇✗ ✉✶✎❁✔✜ ✖✿ ✑✒✓

✶✉✧✿ ✦✔✖✏ ✦★✕ ✖✔✒ ✙✚❃✎▲ ✖✥ ✚✒✕ ✽✎✥✔✑ ✩✔✶✎✼

◆❖P◗❘◆❙❚ ❯❱◗❲❳❙

❨❩❬❭❪❫ ❴❵❛❬

t✽ ✉✎✏ ❈❝✢ ❜❄✔✥✔✒✕ ✙✒ ✽✦✖✏ ✦❃✣✤ ✶❇✶✗✘✎ ✑ ✚✕✎ ❞✔✥

✑✒✓ ✚★✎✔✉✔✒✕ ✚✒✕ ✘▲✑✒❂✔ ✧✗✖✏ ✦★ ✖✔✒ t✥✔✒❞❡❡ ✘✕■✔ ✧✔ ✶✉✚✔✤❏✔
✦✔✒✖✔ ✦★ ✵✶✢✷✔ ✸✹❣✻✼ ✙✔❊✔✔✗❏✔✖❁✔ ✘✑✤✖✏❁ ❉✔✒✷✔✔✒✕ ✚✒✕ ✽✦✉✒

✑✔✥✏ ✉✶✎❁✔✜ ❢✔✔✗✏ ✑ ❜❄✔✐✥ ✩✔✧✔✗ ✑✒✓ ✉●❤❢✔✔✗ ✧✔✒
✑✦✉ ✧✗✖✏ ✦★✕✼ ✚✕✎ ❞✔✥✔✒✕ ✘✗ ✉✶✎❁✔✜ ❁✦ ❢✔✔✗ ✑✦✉ ✧✗✉✒

✚✒✕ ✩✙✚❄✔✤ ✦✔✒✖✏ ✦★✕ ✖✔✒ ❁✦ ❂✔✕✑❃✓ ✑✒✓ ✩✔✧✔✗ ✚✒✕ ✶✉❉✔✒✶✘✖
✦✔✒ t✔✖✔ ✦★ ✶t✙✒ t✥✔✒❞❡❡ ✘✕■✔ ✧✦✖✒ ✦★✕✼ t✔✒ ✉✶✎❁✔✜ t✥✔✒❞❡❡

✘✕■✔✔✒✕ ✙✒ ✽✦✖✏ ✦★✕❥ ✑✒ ✘▲✔❁❑ ✩✘✉✒ ✑✔❜✖✶✑✧ ✑✔✦❤✚✔❇✤ ✧✔✒
✽✦❃✖ ✎✐✗ ✖✧ ✉✦✏✕ ✽✦✖✏✕ ✽✶♥✧ ✩✘✉✔ ✚✔❇✤ ✽✎✥ ✥✒✖✏

✦★✕ ✩✔★✗ ✧✣✤ ❂✔✔■✔✔✩✔✒✕ ✚✒✕ ✽✜✿ t✔✖✏ ✦★✕ ✶t❅✦✕✒ ❦❧✯♦❆✯♣✱✲✳✴
(Distributaries) ✧✦✖✒ ✦★✕✼ ✩✔✎▲✤ ✘▲✎✒❂✔✔✒✕ ✚✒✕ t✥✔✒❞❡❡ ✘✕■✔

✘▲✔❁❑ ✶✉q✉ ❂✔✕✑❃✓ ✧✏ ✩✔✑r✓✶✖ ✖❄✔✔ ❂✔✏s✔✤ ✙✒ ✘✔✎ ✖✧ ✚✕✎

❞✔✥ ✑✔✥✒ ✦✔✒✖✒ ✦★✕✼ ❂✔❃s✧ ✑ ✩✇✤❤❂✔❃s✧ t✥✑✔❁✑✏ ✘▲✎✒❂✔✔✒✕ ✚✒✕
❁✒ ✖✏✑▲ ❞✔✥ ✑✔✥✒ ✑ ❈❝✢ ❂✔✕✑❃✓ ✽✉✔✖✒ ✦★✕✼

①❭②③❬

④✒♥✿✔ t✥✔✒❞❡❡ ✘✕■✔✔✒✕ ✧✏ ✦✏ ❢✔✔✜✶✖ ✦✔✒✖✒ ✦★✕❥ ✥✒✶✧✉ ✣✉✑✒✓

✶✑✧✶✙✖ ✦✔✒✉✒ ✧✔ ❜❄✔✔✉ ✶❢✔❅✉ ✦✔✒✖✔ ✦★✼ ✉✎✏ ✩✘✉✒ ✥✔❁✒ ✦❃✾

✘✎✔❄✔✔✒⑤ ✧✔✒ ✙✚❃✎▲ ✚✒✕ ✶✧✉✔✗✒ ✶✽■✔✒✗ ✎✒✖✏ ✦★✕✼ ✩❇✗ ❁✦ ❢✔✔✗
✙✚❃✎▲ ✚✒✕ ✎✐✗ ✖✧ ✉✦✏✕ ✥✒ t✔❁✔ ❇❁✔ ✦✔✒ ✖✔✒ ❁✦ ✖✿ ✑✒✓ ✙✔❄✔

✦✏ ❂✔✕✑❃✓ ✑✒✓ ✪✘ ✚✒✕ ✾✧ ✙✔❄✔ ✘★✓✥ t✔✖✔ ✦★✼ t✥✔✒❞❡ ✘✕■✔✔✒✕
✑✒✓ ✶✑✘✗✏✖❥ ④✒♥✿✔ ✧✔ ✶✉❉✔✒✘ ⑥❁✑✶❜❄✔✖ ✦✔✒✖✔ ✦★ ✩✔★✗ ✣✉✧✔

t✥✔✒❞❡ ❜✖✶✗✖ ✦✔✒✖✔ ✦★✼ ✩❄✔✔✤✖⑦ ✚✔✒✿✒ ✘✎✔❄✔✤ ✖✿ ✑✒✓ ✶✉✧✿ ✑
✽✔✗✏✧ ✧❏✔ t★✙✒ ❤ ✢✏✧✔ ✶✚⑧⑨✏❥ ❇✔✎ ✩✔✶✎ ✙✔❇✗ ✚✒✕ ✎✐✗

✖✧ t✚✔ ✦✔✒ t✔✖✔ ✦★✼ t★✙✒❤t★✙✒ ④✒♥✿✔ ✧✔ ✩✔✧✔✗ ✽❞❡✖✔
✦★❥ ✉✎✏ ✶✑✖✶✗✧✔✩✔✒✕ ✧✏ ✥✕✽✔✣✤ ✽❞❡✖✏ t✔✖✏ ✦★ ✩✔★✗ ④✒♥✿✔

✙✔❇✗ ✑✒✓ ✩✕✎✗ ✖✧ ✽❞❡✖✔ ✗✦✖✔ ✦★ ✵✶✢✷✔ ✸✹⑩✻✼

❶❷❸❹ ❺❻❼ ❽ ❾❿➀➁❹➂❹➃ ➄➅❿➆ ➇➂❹❹ ➈➉❿➊➀ ➋➌➍ ❿❹➎➏ ❿➌➐ ➑➈
➒➓❹➔→➊ ➣❶➀➇❹ ↔❹➀❹ ❶➁↕❹➌❶➒➇ ➄➙❹➌➛→ ➒➐➜❹

❶❷❸❹ ❺❻➝ ❽ ➋➞➍➟➠❹❹ ➁➡➊ ➔➌➢➤❹ ➥❾❹➐➦❹➧ ➒➧➡➌➉❹➨ ➋➌➍ ➩❹❹➎ ➈❹
➫➒➎➧➓ ↔❹➀❹ ❶➙➭❹ ➎➭❹ ➑➈ ❶❷❸❹

➯❬❪❫➲➳➵➸❬➺➻ ❴➼❬➽➾➚➪➶➹ ➶③➯❵➘❬ ➶➴❬❬ ➪➽➷❴➬➮ ➱❬❭➪➘❬➹❬

✶t✙ ✘▲✧✔✗ ✩✘✗✎✉ ✙✒ ✃✔✔✶✿❁✔✜ ✽✉✖✏ ✦★✕❥ ❈✙✏ ✘▲✧✔✗ ✶✉❉✔✒✘❏✔

✙✒ ✽✔❞❡ ✑✒✓ ✚★✎✔✉ ✶✑✧✶✙✖ ✦✔✒✖✒ ✦★✕✼ ✽✔❞❡ ✑✒✓ ✚★✎✔✉ ✉✎✏

✶✉❉✔✒✘❏✔ ✑✒✓ ✚❃■❁ ❜❄✔✥✪✘ ✦★✕✼ t✽ ✉✎✏ ✖✏✑▲ ❞✔✥ ✙✒ ✚✕✎

❞✔✥ ✚✒✕ ✘▲✑✒❂✔ ✧✗✖✏ ✦★ ✖✔✒ ✽④❡✒ ✩✔✧✔✗ ✑✒✓ ✘✎✔❄✔✤ ✘✦✥✒ ✦✏

✶✉❉✔✒✶✘✖ ✦✔✒ t✔✖✒ ✦★✕✼ ✣✙✏ ✘▲✧✔✗ ✽✔✗✏✧ ✘✎✔❄✔✤ t★✙✒ ✗✒✖❥

✢✏✧✔ ✶✚⑧⑨✏ ✩✔★✗ ❇✔✎ ✩✔✶✎ ✩✘✒❉✔✔✑r✓✖ ✚✕✎ ❞✔✥✔✒✕ ✘✗ ✽✦✉✒

✑✔✥✏ ✧✚ ✑✒❇ ✑✔✥✏ t✥ ❊✔✔✗✔✩✔✒✕ ✚✒✕ ✶✚✥✖✒ ✦★✕ ✩✔★✗ t✽

downloaded from GKTricksIndia.com
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❝✏✑✒ ✓✏✔✕ ✖✗ ✖✏✔✘ ✙✚✏✕✛ ✖✗ ✖✜✢✣✙✏ ✤✜ ✙✏✕ ✥✕ ✦✧ ✙✣ ✖✗

t★✏ ✤✏✕ t✏✙✕ ✤✜✛✩ ✔♥✘ ✪✔✫✏✕✖ ✧✕ ❝✔✕ ✬✕✧✕ ✙✣ ✧✪✭✥ ✮✯✰✱

♦✲✳ ✴✵✶✯✷ ✸✤✣✏✙✕ ✤✜✛✩ ✙✣✏✕✛ ✧✕ ✹✺✻✏✼✽ ✖✗ ❝✔✕ ✙✚✏✕✛ ✸✏✕

✓✧✪✭✥ ❝✏✑✒ ✈✕✢ ★✜♥✏✔ ✸✤✙✕ ✤✜✛✩ ✓✧✪✭✥ ❝✏✑✒ ✈✕✢ ★✜♥✏✔✾

t✏✕ ✙✚✏✕✛ ✈✕✢ ✦✢✖✗ ✿✦✢✺✻✏✼✽♠ ✤✏✕✙✕ ✤✜✛✾ ★❣❀✥✙❁ ♥✏✕ ✖❂✸✏✗ ✈✕✢

✪✔✫✏✕✖✏✕✛ ✧✕ ❝✔✕ ✤✏✕✙✕ ✤✜✛❢ ❝✏✑✒ ✪✔✫✏✕✖ ✈ ✧✪✗✙✏ ✪✔✫✏✕✖✩ ★✜♥✏✔✘

❃✏✏❄✏✕✛ ★✕✛ ✔✪♥✥✏✺ ✖❂✏✥❁ ✫✏✜✪✙t ✪♥❅✏✏ ★✕✛ ✓✖✔✏ ★✏❄✽ ❝♥✣✙✘ ✤✜✛

✓✏✜✗ ✸✚✏ ✤❣✓✏ ★✏❄✽ ❆✏✘✗✕❢❆✏✘✗✕ ❃✏✗ t✏✙✏ ✤✜✩ ❝✏✑✒ ★✜♥✏✔✏✕✛ ✈✕✢

✬✕✧✕ ✫✏✕❇✏✾ t✏✕ ✔✪♥✥✏✕✛ ✈✕✢ ✸✚✕ ✤❣✬ ✥✏ ❈❉✚✕ ✤❣✬ ❃✏✏❄ ✤✜✛❊ ✦✔★✕✛

▲❋✏❉✣ ✖♥✏❋✏✏✕● ✈✕✢ t★✏✈ ✤✏✕✙✕ ✤✜✛✩ ✬✕✧✕ t★✏✈✾ t✏✕ ❝✏✑✒ ✈✕✢

✖✏✔✘ ✈✕✢ ✖✜✢✣✔✕ ✧✕ ❝✔✙✕ ✤✜✛ ✓✖✕✫✏✏✈✐✢✙ ★✤✘✔ ✸■✏✏✕✛❢ ✪✻✸✔✘

✪★❏❑✘✾ ❄✏♥ ✓✏✪♥ ✈✕✢ ✤✏✕✙✕ ✤✜✛✩ ✬✕✧✕ ❝✏✑✒ ★✜♥✏✔✾ t✏✕ ▼✕◆✚✏✓✏✕✛

★✕✛ ❝✔✙✕ ✤✜✛✾ ✦❡✤✕✛ ❖P◗❘❙ ❚❯❱❙❲ ✸✤✙✕ ✤✜✛✩

❳❨❙❩❬❭❪❫❴ ❫❘❵❛❜❙ ❞❙❯❤ ❪❩❥❳❦❧ ❤❙P❪❜❙❴❙ ✓✏✪♥ ✈❣✢❈

★✤♣✈✖❉■✏✽ ▲❋✏✣q✖ ✤✜✛ t✏✕ ❝✏✑✒ ✈✕✢ ★✜♥✏✔✏✕✛ ✧✕ ✧✛❝✛✪❆✏✙ ✤✜✛✩

✖❂✏✈✐✢✪✙✸ ✙✚❝✛❆✏ ❝▼✒✘ ✔✪♥✥✏✕✛ ✈✕✢ ✪✸✔✏✗✕ ✖✗ ✖✏✬ t✏✙✕ ✤✜✛✩

✥✕ ✙✚❝✛❆✏ ✔✪♥✥✏✕✛ ✈✕✢ ✖✏❅✈✏✕● ★✕✛ ▲❋✏❉✣ ✖♥✏❋✏✏✕● ✈✕✢ ✗✜✪❀✏✸✾ ✪✔r✔

✈ ✧★✏✔✏✛✙✗ ✸✚✸ ✈✕✢ q✖ ★✕✛ ✖✏✥✕ t✏✙✕ ✤✜✛✾ t✏✕ ✸✼✽ ▲❋✏✏✔✏✕✛

✖✗ ✸✚✕ ✤❣✬ ✤✏✕✙✕ ✤✜✛✩ ❝✏✑✒ ✈✕✢ ♥✏✜✗✏✔ t❝ t✣ ✙✚✏✕✛ ✖✗

✖✜✢✣✙✏ ✤✜✾ ✙✏✕ t✣ ✸✏ ✈✕❄ ✸★ ✤✏✕✔✕ ✈✕✢ ✸✏✗■✏ ❝▼✒✕ ✓✏✸✏✗

✸✏ ★✣❝✏ ✔♥✘ ✈✕✢ ✖✏❅✈✽ ✙✚✏✕✛ ✖✗ ✣✛❝✕ ✸✚✸✏✕✛ ✈✕✢ q✖ ★✕✛

t★✏ ✤✏✕ t✏✙✏ ✤✜✩ ✖❂✏✈✐✢✪✙✸ ✙✚❝✛❆✏ ✔♥✘ ✈✕✢ ✧✏❋✏ ✹✺✻✕ ✓✏✜✗

✔♥✘ ✧✕ ♥❉✗ ★✛♥ ✑✏✣ ✈✏✣✕ ✤✏✕✙✕ ✤✜✛✩ ✔♥✘ ✻✜✔✣ ✈✕✢ ✪✔✸✚

✙✚❝✛❆✏✏✕✛ ✖✗ ✪✔✫✏✕✖✾ ✔♥✘ ✈✕✢ ♥❉✗ ✈✕✢ ✪✔✫✏✕✖✏✕✛ ✸✘ ✙❣✣✔✏ ★✕✛

✓✖✕✫✏✏✈✐✢✙ ★✏✕✚✕ ✖♥✏❋✏✏✕● ✈✕✢ ✤✏✕✙✕ ✤✜✛✩ t❝ ✔♥✘ ✸✏ t✣ ✸★

✤✏✕ t✏✙✏ ✤✜ ✥✏ ✔♥✘ ✫✏✜✪✙t ✓✈▲❋✏✏ ★✕✛ ✓✖✔✏ ★✏❄✽ ❝♥✣✙✘

✤✜ ✙✏✕ ✥✤ ✈❂✢★❝s ✖❂✏✈✐✢✪✙✸ ✙✚❝✛❆✏ ❝✔✏✙✘ ✤✜✩ ✔♥✘

✗✏✕✪❆✏✸✏✬✺ ✪✈✧✖✘✽ ✗✏✕✪❆✏✸✏✓✏✕✛ ✈✕✢ ✔✏★ ✧✕ ❃✏✘ t✏✔✘ t✏✙✘ ✤✜✛✩

✔♥✘ ✗✏✕✪❆✏✸✏✬✺ (Point bars) ✥✏ ✪✈✧✖✘✽ ✗✏✕✪❆✏✸✏✬✺

(Meander bars)✾ ❝▼✒✘ ✔♥✘ ✪✈✧✖✏✕ ● ✈✕✢ ✦♣✏✣ ✑✏✣✏✕✛

✖✗ ✖✏✼✽ t✏✙✘ ✤✜✛ ✓✏✜✗ ✥✕ ✗✏✕✪❆✏✸✏✬✺ ✖❂✈✏✪✤✙ t✣ ✉✏✗✏ ✣✏✬

❄✬ ✙✣❈✚✏✕✛ ✈✕✢ ✔♥✘ ✪✸✔✏✗✏✕✛ ✖✗ ✪✔✫✏✕✖■✏ ✈✕✢ ✸✏✗■✏ ❝✔✘ ✤✜✛✩

✼✔✸✘ ✻✏✜▼✒✏✼✽ ✈ ✖✪✗✇❈✕✪♥✸✏ ✣❄❃✏❄ ✬✸ ✧★✏✔ ✤✏✕✙✘ ✤✜

✓✏✜✗ ✼✔✈✕✢ ✓✈✧✏♥ ✪★✪①✙ ✓✏✸✏✗ ✈✕✢ ✤✏✕✙✕ ✤✜✛✩ ✓❄✗ ✔♥✘

✗✏✕✪❆✏✸✏✓✏✕✛ ✸✘ ✸✚✸ ✬✸ ✧✕ ✓✪❆✏✸ ✤✏✕✛ ✙✏✕ ✈✤✏✺ ✪✈✧✖✽

✓✈✗✏✕✪❆✏✸✏✓✏✕✛ ✈✕✢ ★❆✥ ✙✛❄ ✈ ✣✛❝✕ ❄✙✽ ❃✏✘ ✖✏✬ t✏✙✕ ✤✜✛✩

✔♥✘ ★✕✛ ✼✔✸✏ ✭★ ✖❂✈✏✤ ✸✘ ★✏❇✏✏ ✙❋✏✏ ✙✣❈✚ ✸✘ ✓✏✖❉②✙

✖✗ ✪✔❃✏✽✗ ✸✗✙✏ ✤✜✩ ✻❉✺✪✸✾ ✔♥✘ ✓✈✗✏✕✪❆✏✸✏✬✺ ✦✧✈✕✢ ✦♣✏✣

✙✚ ✖✗ ❝✔✙✘ ✤✜❊ ✓✙❁ ✔♥✘ ✈✕✢ ✓✈✙✣ ✙✚ ✖✗ ✓✪❆✏✸

✓✖✗♥✔ ✤✏✕✙✏ ✤✜✩

③④⑤⑥⑦⑧⑨⑩❶ ⑩❷❸❹❺⑤ ⑨⑥❻③❼ ❽⑥❾⑤❿⑨❺⑤❶⑤❽⑤❿❹ ❻❿ ⑥➀⑧❻❿ ⑨➁⑤➂➃

➄➀❹➅

❲❱❦ ❪❩❥❳❧ (Meanders)

✪✈▲✙✐✙ ❝✏✑✒ ✈ ▼✕◆✚✏ ★✜♥✏✔✏✕✛ ★✕✛ ✔✪♥✥✏✺ ❅✏✏✥♥ ✤✘ ✧✘❆✏✕ ★✏❄✏✕●

★✕✛ ❝✤✙✘ ✤✏✕✛❄✘✩ ❝✏✑✒ ✈ ▼✕◆✚✏✼✽ ★✜♥✏✔✏✕✛ ✖✗ ✣❉✖ t✜✧✕ ✻✜✔✣

✖❂✏q✖ ✪✈✸✪✧✙ ✤✏✕✙✕ ✤✜✛ ❢ ✪t❡✤✕✛ ➆♦➇➈➉ ✸✤✏ t✏✙✏ ✤✜✩ ✿✪✻❇✏

➊➋➊♠ ✪✈✧✖✽ ✬✸ ▲❋✏✣q✖ ✔ ✤✏✕✸✗ ✬✸ ✖❂✸✏✗ ✸✏ ✻✜✔✣

✖❂✏q✖ ✤✜✩ ✔♥✘ ✪✈✧✖✽ ✈✕✢ ✪✔②★✙ ✤✏✕✔✕ ✈✕✢ ✸✏✗■✏ ✪✔r✔✪✣✪❀✏✙

✤✜✛ ❁ (i) ★✛♥ ✑✏✣ ✖✗ ❝✤✙✕ t✣ ★✕✛ ✙✚✏✕✛ ✖✗ ✫✏✜✪✙t ✥✏

➌➍➎➏ ➐➑➒ ➓ ➔→➏➣↔↕➌➙➛ ➙➜➝➞➟➏ ➠➣➞ ➌➣➡➔➢➤ ➥➏➦➌➟➏➛➏➧➏➦➞ ➛➏ ➌➍➎➏➨➏

➌➍➎➏ ➐➑➐ ➓ ➩➫➭➏➯➔➲↕➥➔➫➥➳ ➌➝➵➏➥ ➣➦↕ ➡➩➢➔ ➌➣➡➔➢➤ ➝➸➺➲➢
➻➞➼➛ ➽➾➢ ➾➚➏➏➤➽➦ ➣➏➪➏ ➶➔➻→➵ ➡➦ ➌➪➹➏ ➻➹➏ ➌➍➎➏ ➌➘➡➩➦➞

➛➴➤ ➷➏➼➲➽ ➬➢➪➦➞ ➌➾➮➏➏➴➤ ➾➦ ➥➵➢ ➵➱➞✃

✖✏②❅✈✸ ✸✚✏✈ ✸✗✔✕ ✸✘ ✖❂✈✐✪♣✏ ✸✏ ✤✏✕✔✏ (ii) ✙✚✏✕✛ ✖✗ t✣✏✕✑✒

✸✏ ✓✪✔✥✪★✙ ✈ ✓✧✛❄✪❐✙ t★✏✈ ✪t✧✧✕ t✣ ✈✕✢ ♥❝✏✈

✸✏ ✔♥✘ ✖✏❅✈✏✕● ❝✑✒✔✏ (iii) ✖❂✈✏✪✤✙ t✣ ✸✏ ✸✏✕✪✗✓✏✪✣✧

✖❂❃✏✏✈ ✧✕ ✪✈✫✏✕✖■✏ ✿❐✘✸ ✦✧✘ ✖❂✸✏✗ t✜✧✕ ✸✏✕✪✗✓✏✪✣✧ ❝✣

✧✕ ✈✏✥❣ ✖❂✈✏✤ ✪✈✫✏✕✪✖✙ ✤✏✕✙✏ ✤✜♠✩
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t✎ ✏✑✒✓ ✔✕ ✖✗✓ ✘✙✚✛✗✜✗ ✢✣✤✥✦✗✔ ✧★✩ ✪✗✫ t✗✜✕ ✪✑
✜✗✫ ✒✩✕ ✧✫★ ✘✗✒✕ ✔✗ ✘✙✚✗✪ ✦✗✕✧✗ ✪✗✫ t✗✜✗ ✜r✗✗ ✘✗✬✚✗✫✭ ✔✗
✔❞✗✚ ✢✥✦✗✔ ✪✗✫✜✗ ✪✑✮ ✒✩✕ ✜❞✗✫★ ✘✯ r✗✗✫✰✱✕ ✲✕ ✢✥✒✤✥✧✜✜✗✳✴
✵✗✕✶ ✦✗✕✯✫✷✦✗✕✯✫ ✧✗✫✰✱✗✫★ ✚✫✸ ✹✘ ✧✫★ ✘✥✯✚✺✜✜ ✪✗✫ t✗✜✕ ✪✑★✮ ✤✪ ✧✗✫✰✱
✒✩✕ ✚✫✸ ✢★✩✹✒✕ ✵✗✗✉ ✧✫★ t✓✗✫✖✱ t✧✗✚ ✚✫✸ ✔✗✯✛✗ ✉✪✯✫ ✪✗✫
t✗✜✫ ✪✑★ ✢✗✑✯ ✎✗✪✯✕ ✥✔✒✗✯✗ ✢✘✯✥✩✜ ✪✗✫✜✗ ✯✪✜✗ ✪✑✮ ✢✉✯
✢✘✯✩✒✶ ✥✒❢✗✫✘✛✗ ✜r✗✗ ✥✒❋✒ ✔❞✗✚ ✒ ✪✗✫ ✜✗✫ ✥✚✲✘✻ ✔✕
✘✙✚✐✥✼✗ ✔✧ ✪✗✫ t✗✜✕ ✪✑✮ ✘✙✗✤✽ ✎✰✱✕ ✒✥✩✤✗✫★ ✚✫✸ ✥✚✲✘✻ ✧✫★
♠✼✗✓ ✥✔✒✗✯✗✫★ ✘✯ ✲✥❧✤ ✥✒❢✗✫✘✛✗ ✪✗✫✜✫ ✪✑★ ✢✗✑✯ ✢✚✜✓
✥✔✒✗✯✗✫★ ✘✯ ✈✾✿✿❀❁❂❃✿❄ (Undercutting) ❅❆✿❇ ✪✗✫✜✫ ✪✑★✮
✢✚✜✓ ✥✔✒✗✯✫ ✔❞✗✚ ✥✔✒✗✯✗✫★ ✚✫✸ ✹✘ ✧✫★ ✵✗✕ t✗✒✫ t✗✜✫ ✪✑★❈
t✗✫ ✢✥✦✗✔ ✢✘✯✩✒ ✲✫ ❉❄❇❊ ❅●✿■ (Steep cliff) ✚✫✸
✹✘ ✧✫★ ✘✥✯✚✥✜✻✜ ✪✗✫ t✗✜✫ ✪✑★✮ ♠✼✗✓ ✥✔✒✗✯✗✫★ ✔✗ ✖✗✓ ✧★✩
✪✗✫✜✗ ✪✑ ✢✗✑✯ ✤✫ ▲❇❏❑✾✿ ▼✿◆ (Slip-off-bank) ✔✪✓✗✜✫
✪✑★ ❣✥✏❖✗ P◗❘❙✮ ✥✚✲✘✗✫✭ ✚✫✸ ✉✪✯✫ ❚❯✓✫ ✚✫✸ ✢✗✔✗✯ ✧✫★
✥✚✔✥✲✜ ✪✗✫ t✗✒✫ ✘✯ ✤✫ ✢★✩✹✒✕ ✵✗✗✉✗✫★ ✘✯ ✢✘✯✩✒ ✚✫✸
✔✗✯✛✗ ✔❞ t✗✜✫ ✪✑★ ✢✗✑✯ ①❱❲❳❱❨❩ ❬❭❪ (Ox-bow
lake) ✎✒ t✗✜✕ ✪✑✮

①❨❫❴❵❛❜ ❝❡❭ (Braided Channels)

✤✥✩ ✒✩✕ ❤✗✯✗ ✘✙✚✗✥✪✜ ✒❥ ✵✗✗✯ ✔✗ ✥✒❢✗✫✘✛✗ ♠✲✚✫✸ ✧✦✤
✧✫★ ✓★✎✕ ✯✗✫✥✦✗✔✗ ✚✫✸ ✹✘ ✧✫★ ✪✗✫ t✗✜✗ ✪✑ ✜✗✫ ✒✩✕ ✦✗✗✯✗ ✩✗✫
✬✗✗❦✗✗✢✗✫★ ✧✫★ ✥✚✵✗✗✥t✜ ✪✗✫ t✗✜✕ ✪✑ ✢✗✑✯ ✤✪ ✘✙✚✗✪ ✥✔✒✗✯✗✫★
✘✯ ❢✗✑✥✜t ✢✘✯✩✒ ✔✯✜✗ ✪✑✮ ✒✩✕ ♥✗✗❞✕ ✔✕ ✏✗✑✰✱✗♦✻ ✎✖✱✒✫
✘✯ ✢✗✑✯ t✓ ✢✗✤✜✒ ✔✧ ✪✗✫✒✫ ✘✯✶ ✘✙✚✗✥✪✜ t✓✗✫✖✱✱
✢✥✦✗✔ ✧✗❖✗✗ ✧✫★ ✳✔ ❢✗✑✥✜t ✢✚✯✗✫✦✗ ✚✫✸ ✹✘ ✧✫★ ❤✕✘ ✔✕
✵✗✗✴✥✜ ✥✒❢✗✫✥✘✜ ✪✗✫ t✗✜✫ ✪✑★ ✜r✗✗ ✧♣❦✤ t✓✦✗✗✯✗ ✔♦✻ ✵✗✗✉✗✫★
✧✫★ ✎✴❞ t✗✜✕ ✪✑✮ ✉♣✥❋✘✸✜ ✒✩✕ ✘✙✗✹✘ ✚✫✸ ✥✓✳ ✜❞✗✫★ ✘✯
✢✘✯✩✒ ✚ ✥✒❢✗✫✘ ✢✗✚✬✤✔ ✪✑✮ ✤✗ t✎ ✒✩✕ ✧✫★ t✓ ✔✕
✧✗❖✗✗ ✔✧ ✜r✗✗ t✓✗✫✖✱✱ ✢✥✦✗✔ ✪✗✫ t✗✳✴✶ ✜✎ ✏✑✒✓ ✧✫★ ✪✕
✯✫✜✶ ✥✧qs✕✶ ✎t✯✕ ✢✗✥✩ ✔✕ ✓★✎✕ ✢✚✯✗✫✥✦✗✔✗✢✗✫★ ✔✗
t✧✗✚ ✪✗✫ t✗✜✗ ✪✑ ✢✗✑✯ ✒✩✕ ✏✑✒✓ ✔♦✻ t✓ ✥✚✜✥✯✔✗✢✗✫★
✧✫★ ✎✴❞ t✗✜✗ ✪✑✮ t✓ ✘✙✚✗✪ ✔✕ ✤✫ ✥✚✜✥✯✔✗✳✴ ✢✗✘✲ ✧✫★
✥✧✓ t✗✜✕ ✪✑★ ✢✗✑✯ ✥✘✸✯ ✘✜✓✕✷✘✜✓✕ ♠✘✦✗✗✯✗✢✗✫★ ✧✫★ ✎✴❞
t✗✜✕ ✪✑★✮ ♦✲ ✘✙✔✗✯ ✳✔ ✉♣✥❋✘✸✜ ✒✩✕ ✘✙✗✹✘ ✔✗ ✥✚✔✗✲
✪✗✫✜✗ ✪✑ ❣✥✏❖✗ P◗✇❙✮

②③④⑤ ⑥⑦⑧ ⑨ ⑩❶⑤❷❸❹ ❺⑤❻❼❽ ❾❿➀➁ ➂➃❹ ➄➅⑤⑤ ⑩➃⑤❷❸❹ ❺⑤❻❼❽
➆⑤❻➂ ➂➃❹ ➇❻➈ ❾❿➉②➊➈➄ ➊➋➌⑤⑤➍❹ ➎⑤❿➀ ➃➏⑤⑤➐➂❻ ➇⑤➍⑤ ➑➊❾➋➒❹
②③④⑤➓ ➄❹❼ ➇❻➈ ②③➔ ➂➃❹ ➊➋➇⑤➒ ➁❹ ②➃➏⑤⑤ ➊➋➁→ ➁❼➄❻ ➒➣❿

②③④⑤ ⑥⑦↔ ⑨ ②➇➆➊➐ ➇↕②➙ ➛➇❿ ➜⑤➀➝➂ ➍➞➊ ➄➅⑤⑤ ➟➇❿➈➠⑤ ➡⑤➍
➛➇❿ ❺➠⑤⑤❻❼②➃➄ ➄→

➢➤➤➥➦ ➧➨ (GROUNDWATER)

✵✗✗✑✧ t✓ ✤✪✗✴ ✳✔ ✲★✲✗✦✗✒ ✚✫✸ ✹✘ ✧✫★ ✚✥✛✗✻✜ ✒✪✕★ ✪✑✮
✤✪✗✴ ✵✗✗✑✧ t✓ ✔✗ ✢✘✯✩✒ ✚✫✸ ✔✗✯✔ ✚✫✸ ✹✘ ✧✫★ ✢✗✑✯
♠✲✚✫✸ ❤✗✯✗ ✥✒✥✧✻✜ ➩r✗✓✹✘✗✫★ ✔✗ ✚✛✗✻✒ ✥✔✤✗ ✉✤✗ ✪✑✮
t✎ ✏qs✗✒✫★ ✘✗✯✉❋✤✶ ✔✧ ✲♥✗✒✶ ✢✣✤✥✦✗✔ t✗✫✰✱✗✫★➫✲✥➭✦✗✤✗✫★
✚ ✩✯✗✯✗✫★ ✚✗✓✕ ✪✗✫★✶ ✜✗✫ ✦✗✯✗✜✓✕✤ t✓ ✔✗ ✢➭✜✽ ✲✙✚✛✗
✢✗✲✗✒✕ ✲✫ ✪✗✫✜✗ ✪✑✮ ✓❋✎✚✜➯ ✉✪✯✗♦✻ ✘✯ t✗✒✫ ✚✫✸ ✎✗✩
t✓ ✦✗✯✗✜✓ ✚✫✸ ✒✕✏✫ ✏qs✗✒✗✫★ ✔✕ ✲★✥✦✗✤✗✫★✶ ✥❚✩✙✗✫★ ✚
✲★➩✜✯✛✗ ✜✓ ✲✫ ✪✗✫✔✯ ❢✗✑✥✜t ✢✚➩r✗✗ ✧✫★ ✎✪✒✗ ✘✙✗✯★✵✗

downloaded from GKTricksIndia.com
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❞✏✑✒ ✓✔✕ ✖✗ ❞✒ ✘✓ ✙✒✔✚✑✖ ✛ ✜✢✣✛✒✤✣✒✏ ✥✦✛✒✓ ✓✧

♣★✩✒✪✒✫✬ ✛✫✢ ✭✥✏✮✪ ❞✒ ❞✒✏✯✒ ✓✔✕ ✰✒✒ ✔✱ ✖✗ ✱✫✬ ✥✮✒✲✒✒✫✳

✛✫✢ ✥✚✏✛✓✪ ♦✒✏✒ ✴✪✫ ✵✲✒✗✶✥ ✱✓✷✛✓✧✪ ✓✔✬✕ ✸✹✧

❞✒✏✯✒ ✰✒✺✚✱✻✑ ✖✗ ❞✒ ❞✒✘✤ ✹✰✒✧ ✥✦❞✒✏ ❞✧ ♣★✩✒✪✒✫✬

✱✫✬ ✪✓✧✬ ✮✫❡✒✒ ✖✒ ✹❞✑✒✕ ✗✫✚❞✪ ✼✫✹✧ ♣★✩✒✪✫✬ ✖✔✹✫✽ ♣✺✪✒

✥✐✲✒✏ ✘✒ ✾✒✫✗✒✫✱✒✸✿❀ ✚✖✪✱✫✬ ✛✔✢✚❁❂✒✘✱ ❞✒✴✒✫✤✪✫✿ ❞✧

✥✦✣✒✒✪✑✒ ✓✒✫✑✧ ✓✔❀ ✜✪✱✫✬ ✣✒✏✒✑✗✧✘ ✛ ✰✒✒✔✱ ✖✗❀ ✏✒✹✒✘✚✪❞

✥✦✚✛✦✢✘✒ ♦✒✏✒ ❃❄✒✒✫✗✧❞✏✯✒ ✛ ✭✛✙✒✫✥✯✒❅ ✭✪✫❞ ✵✲✒✗

✶✥✒✫✬ ❞✒✫ ✚✛❞✚✹✑ ❞✏✑✫ ✓✔✬✕ ✘✫ ✮✒✫ ✥✦✚❆✘✒✼❇✽ ❄✒✒✫✗✧❞✏✯✒

✛ ✭✛✙✒✫✥✯✒✽ ✘✒ ✑✒✫ ♣✺✪✒ ✥✐✲✒✏ ✛ ✾✒✫✗✒✱✒✸✿ ♣★✩✒✪✒✫✬

✱✫✬ ✭✗✻ ✹✫ ✘✒ ✭❈✘ ♣★✩✒✪✒✫✬ ✛✫✢ ✹✒✲✒ ✭✬✑✏✒✹✬✵✑✚✏✑

✥✒✸✤ ✖✒✑✧ ✓✔✬✕ ✚❞✹✧ ✰✒✧ ♣✺✪✒✥✐✲✒✏ (Limestone) ✘✒
✾✒✫✗✒✫✱✒✸✿ ♣★✩✒✪✒✫✬ ✛✫✢ ✙✒✫▼✒ ✱✫✬ ✰✒✒ ✔✱ ✖✗ ♦✒✏✒ ❄✒❉✗✪✥✦✚❆✘✒

✭✒✔✏ ✜✹✛✫✢ ✚✪✙✒✫✥✯✒ ✥✦✚❆✘✒ ✹✫ ✴✪✫ ✼✫✹✫ ✵✲✒✗✶✥✒✫✬ ❞✒✫

❊❋●■❏ (Karst topography) ●▲❋❑❋◆❖P ❞✒ ✪✒✱

✚✮✘✒ ✻✘✒ ✓✔✕ ✘✓ ✪✒✱ ✼✚✾❢✘✒✚✿❞ ✹✒✻✏ ✛✫✢ ✹✒✲✒

✴✒✗❞✪ ❞✒✵✿✤ ✙✒✫▼✒ ✱✫✬ ✜✥✚✵✲✒✑ ✗✒✸✱✵✿✒✫✪ ♣★✩✒✪✒✫✬ ✥✏

✚✛❞✚✹✑ ✵✲✒✗✒◗✚✑✘✒✫✬ ✥✏ ✭✒✣✒✒✚✏✑ ✓✔✕

✭✥✏✮✪✒✐✱❞ ✑✲✒✒ ✚✪✙✒✫✥✯✒✒✐✱❞✽ ✮✒✫✪✒✫✬ ✥✦❞✒✏ ✛✫✢

✵✲✒✗✶✥ ❞✒✵✿✤ ✵✲✒✗✒◗✚✑✘✒✫✬ ❞✧ ✚✛❂✒✫❘✒✑✒✼❇ ✓✔✬✕

✈❙❚❯❱❲ ❳❨❩❬❭❙

❪❫❴❵❛ (Pools), ❜❝❝ ❣❤❥❴❦❝ ❧ (Sinkholes), ❤②♠♥q

(Lapies) r❝②❥ st✉❝✇♠①③❝❥ s④t⑤❥❣ (Limestone

pavements)

♣✺✪✒✽✥✐✲✒✏ ♣★✩✒✪✒✫✬ ✛✫✢ ✑✗ ✥✏ ❄✒❉✗✪ ✚❆✘✒ ♦✒✏✒ ⑥✒✫✿✫ ✛

✱✣✘✱ ✭✒❞✒✏ ✛✫✢ ⑥✒✫✿✫ ❄✒✒✫✗ ✻✑✒✫✳ ❞✒ ✚✪✱✒✤✯✒ ✓✒✫✑✒ ✓✔❀

✚✖✪✛✫✢ ✚✛✗✘ ✥✏ ✸❈✓✫✬ ✚✛✗✘✪ ✏✬✣✒✦ (Swallow holes)
❞✓✑✫ ✓✔✬✕ ❄✒✒✫✗✏✬✣✒✦ ❞✒✵✿✤ ✙✒✫▼✒✒✫✬ ✱✫✬ ✴✓❉✑✒✘✑ ✱✫✬ ✥✒✼ ✖✒✑✫

✓✔✬✕ ❄✒✒✫✗ ✏✬✣✒✦ ✼❞ ✥✦❞✒✏ ✛✫✢ ✚⑥✮✦ ✓✒✫✑✫ ✓✔✬ ✖✒✫ ✜✢✥✏ ✹✫
✛⑦✷✒✒❞✒✏ ✛ ✪✧♣✫ ❞✧✥ ❞✧ ✭✒◗✚✑ ✛✫✢ ✓✒✫✑✫ ✓✔✬ ✭✒✔✏ ✸✪❞✒

✙✒✫▼✒✧✘ ✚✛✵✑✒✏ ✛❉✢⑥ ✛✻✤ ✱✧✿✏ ✹✫ ✓✔⑧✿✫✘✏ ✑❞ ✑✲✒✒

✻✓✏✒✸✤ ✭✒✣✒✒ ✱✧✿✏ ✹✫ ⑨⑩ ✱✧✿✏ ✘✒ ✜✹✹✫ ✭✚✣✒❞ ✓✒✫✑✧

✓✔✕ ✸✪✱✫✬ ✹✫ ✛❉✢⑥ ❞✒ ✚✪✱✒✤✯✒ ✭✛✫✢✗✫ ❄✒❉✗✪ ✥✦✚❆✘✒ ♦✒✏✒

✓✧ ✓✒✫✑✒ ✓✔ ✭✒✔✏ ✛❉✢⑥ ✭❈✘ ✥✓✗✫ ❄✒❉✗✪ ✥✦✚❆✘✒ ♦✒✏✒

❶❷❸❹ ❺❻❼❽ ❾ ❿❹➀➁➂ ➀➃❹➄❹➅➆➇❶➈ ➅➉➇ ❶➅❶➊❹➋➌ ➍➎❹➉➏ ❿❹ ➎❶➐➑➒➉➓ ❶❷❸❹➔❹

downloaded from GKTricksIndia.com
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❝✎✏✑ ✒✓✔ ✕✖✓✗ ✕✘✗ ✙✎ ✚✖✖✑✛✗✔✜✖✢✖✑✔ ✣✑✤ ✎✥✦✑ ❝✎✥ ✣✔✤✧✗✖✕✖✑✔

❞✥ ★✏ ✜✣✩✏ ✒✖✑ ✪✖✫ ✏✖✑ ✬✑ ❝✭✮✑ ✯★✧✢ è✰✱✲ ✳✴ ✵✶✷✴✲

❥✸è✴✹ (Collapse sinks) ✣✑✤ ✎✖♦ ✺✑ ✪✖✎✑ ✪✖✏✑ ✒✓✔✻

✕✯✜✖❞✏✗ ✚✖✖✑✛✗✔✜✖✢ ✈✼✗ ✺✑ ✕✼✗✯✧✏ ✼✧✖✽✖✖✑✾ ✣✑✤ ✪♦✎✑ ✺✑

❁✮❞ ✪✖✏✑ ✒✓✔ ✕✖✓✗ ✿✽✖✛✑ ✪✛ ✣❀✔✤✭ ✪✓✺✑ ✼✢✏✥✏ ✒✖✑✏✑ ✒✓✔✻

✜✣✩✏ ✚✖✖✑✛ ✗✔✜✖✢✖✑✔ ❞✖✑ ▼✴❂❃✴❄✶ (Dolines) ❅✖✥ ❞✒✖

✪✖✏✖ ✒✓✻ ✜✣✩✏ ✗✔✜✖✢✖✑✔ ❞✥ ✕✼✑t✖✖ ✚✖✖✑✛✗✔✜✖✢ ✕✯✜✖❞ ✺✔❆✬✖ ♦✑✔

✼✖✫ ✪✖✏✑ ✒✓✔✻ ✺✖♦✖✐✬✏❇ ✜✖✗✖✏✛✥✬ ✼✢✣✖✯✒✏ ✪✛ ✚✖✖✑✛

✗✔✜✖✢✖✑ ✔ ✣ ✯✣✛✬✎ ✗✔✜✖✢✖✑✔ ✺✑ ✘❀✪✗✏✖ ✒❀✕✖ ✕✐✏❅✖✖✓✯♦ ✎✧✥ ✣✑✤

❈✼ ♦✑✔ ✯✣✛✥✎ ✒✖✑ ✪✖✏✖ ✒✓ ✕✖✓✗ ✯✼✤✗ ✣❀✤★ ✧❉✗✥ ✣✑✤

✼❊✦✖✏❋ ✯❞✺✥ ✣✔✤✧✗✖ ✺✑ ❅✖❉✯♦✘✏ ✎✧✥ ✣✑✤ ❈✼ ♦✑✔ ✯✼✤✗

✯✎❞✛ ✕✖✏✖ ✒✓✻ ✪❝ ✚✖✖✑✛✗✔✜✖✢ ✣ ✭✖✑✛✖✙✎ ✙✎ ✣✔✤✧✗✖✕✖✑✔

❞✥ ★✏ ✣✑✤ ✯✘✗✎✑ ✺✑ ✬✖ ✼✧✖✽✖✖✑✾ ✣✑✤ ✩❆✖✛✎ ❤✖✗✖ ✕✖✼✺

♦✑✔ ✯♦✛ ✪✖✏✑ ✒✓✔❡ ✏✖✑ ✛✔❝✥❡ ✏✔✘ ✏✽✖✖ ✯✣✩✏●✏ ❆✖✖✙✬✖■

❝✎✏✥ ✒✓✔ ✯✪✐✒✑✔ ❏✴✴❑▲ ❥✸è✴ ✹ (Valley sinks) ✬✖ ✳◆✰✴❃✴

(Uvalas) ❞✒✏✑ ✒✓✔✻ ✜✖✥✗✑❖✜✖✥✗✑ ✦❉✎✖✬❀P✏ ✦◗❘✖✎✖✑✔ ✣✑✤

✕✯✜✖❞✏✗ ❅✖✖✘ ✙✎ ✘✏✖✑✾ ✣ ❆✖✖✙✬✖✑✔ ✣✑✤ ✒✣✖✛✑ ✒✖✑ ✪✖✏✖ ✒✓

✕✖✓✗ ✼❉✗✑ t✖✑❙✖ ♦✑✔ ✕❚✬✯✜✖❞ ✕✯✎✬✯♦✏❡ ✼✏✛✑ ✣ ✎❀❞✥✛✑

❞❯❞ ✕✖✯✧ ✗✒ ✪✖✏✑ ✒✓✔❡ ✯✪✐✒✑✔ ❃❂✷▲② (Lapies) ❞✒✏✑

✒✓✔✻ ✙✎ ❞❯❞✖✑✔ ✬✖ ✛✑✼✥✺ ❞✖ ✯✎♦✖❣❱✖ ✦◗❘✖✎✖✑✔ ❞✥ ✺✔✯✜✖✬✖✑✔

♦✑✔ ✯❅✖✐✎ ✚✖❀✛✎ ✼✢✯❲✬✖✕✖✑✔ ❤✖✗✖ ✒✖✑✏✖ ✒✓✻ ❞❅✖✥❖❞❅✖✥

✛✑✼✥❳✖ ✣✑✤ ✬✑ ✯✣✩✏●✏ t✖✑❙✖ ✺♦✏✛ ✦❉✎✖✬❀P✏ ✦❝❉✏✗✖✑✔ ♦✑✔

✼✯✗✣✯✏❣✏ ✒✖✑ ✪✖✏✑ ✒✓✔✻

❨❩❬❭❪❫❴❵  (Caves)

✫✑✺✑ ✼✢✧✑❊✖ ✪✒✖■ ✦◗❘✖✎✖✑✔ ✣✑✤ ✫❞✖✔✏✗ ✺✔✩✏✗ ✒✖✑✔ ❛❊✖✓✛❡ ❝✖✛❉

✼❚✽✖✗ ✣ P✣✖❣❯✪✖✙❯❜ ✕✖✓✗ ✙✎✣✑✤ ❝✥✦ ♦✑✔ ✕✘✗ ✦❉✎✖✼❚✽✖✗

✣ ✭✖✑✛✖✑♦✖✙❯ ✦◗❘✖✎✑✔ ✒✖✑✔ ✬✖ ✪✒✖■ ✺✚✖✎ ✦❉✎✖❖✼❚✽✖✗ ✦◗❘✖✎✖✑✔

✣✑✤ ✺✔✩✏✗ ✒✖✑✔❡ ✣✒✖■ ✼✢♦❀❆✖✏✬✖ ✣✔✤✧✗✖✕✖✑✔ ❞✖ ✯✎♦✖❣❱✖ ✒✖✑✏✖

✒✓✻ ✼✖✎✥ ✧✗✖✗✖✑✔ ✣ ✺✔✯✜✖✬✖✑✔ ✺✑ ✯✗✺❞✗ ❊✖✓✛ ✺✔✩✏✗❱✖ ✣✑✤

✺✖✽✖ t✖✓✯✏✪ ✕✣✩✽✖✖ ♦✑✔ ❝✒✏✖ ✒✓✻ ✙✺✥ ✏✛ ✺✔✩✏✗❱✖ ✣✑✤

✺✒✖✗✑ ✦❉✎✖ ✦◗❘✖✎✑✔ ✚✖❀✛✏✥ ✒✓✔ ✕✖✓✗ ✛✔❝✑ ✫✣✔ ✏✔✘ ✯✣✩✏●✏

✯✗P✏ ✩✽✖✖✎ ❝✎✏✑ ✒✓✔ ✯✪✐✒✑✔ ✣✔✤✧✗✖✫■ ❞✒✖ ✪✖✏✖ ✒✓✻

❞❅✖✥❖❞❅✖✥ ✯✣✯❅✖✐✎ ✩✏✗✖✑✔ ✼✗ ✣✔✤✧✗✖✕✖✑✔ ❞✖ ✫❞ ✪✖✛ ✺✖

❝✎ ✪✖✏✖ ✒✓ ✪✖✑ ✦❉✎✖❖✼❚✽✖✗ ✦◗❘✖✎✖✑✔ ✣✑✤ ✏✛ ✣ ✿✎✣✑✤

❝✥✦ ✺✔✩✏✯✗✏ ✦◗❘✖✎✖✑✔ ✼✗ ✯✎❅✖❣✗ ✒✓✻ ✼✢✖✬❇ ✣✔✤✧✗✖✕✖✑✔ ❞✖

✫❞ ❆✖❀✛✖ ♦❀❆✖ ✒✖✑✏✖ ✒✓ ✯✪✺✺✑ ✣✔✤✧✗✖ ✺✯✗✏✖✫■ ❝✖✒✗

✯✎❞✛✏✥ ✒✓✔✻ ✫✑✺✥ ✣✔✤✧✗✖✫■ ✯✪✎✣✑✤ ✧✖✑✎✖✑✔ ✯✺✗✑ ❆✖❀✛✑ ✒✖✑✔❡

✿✐✒✑✔ ✺❀✗✔✘ (Tunnels) ❞✒✏✑ ✒✓✔✻

❢❦❧❫♠❢♥♣ qr❫s✉♥

✕✯✜✖❞✏✗ ✯✎t✖✑✯✼✏ ✩✽✖✛❈✼ ✣✔✤✧✗✖✕✖✑✔ ✣✑✤ ❅✖✥✏✗ ✒✥

✯✎✯♦❣✏ ✒✖✑✏✑ ✒✓✔✻ ✦❉✎✖ ✼❚✽✖✗ ✦◗❘✖✎✖✑✔ ♦✑✔ ♦❀❆✬ ✗✺✖✬✎

✣✓✤✯✇❊✖✬♦ ❞✖❝✖✑❣✎✑❯ ✒✓ ✪✖✑ ❞✖❝❣✎✬❀P✏ ✪✛ ❛✣①✖✖❣ ✪✛ ♦✑✔

✚✖❀✛✖ ✒❀✕✖ ❞✖❝❣✎❜ ♦✑✔ ❊✖✥✚✖✢✏✖ ✺✑ ✚✖❀✛ ✪✖✏✖ ✒✓✻ ✪❝ ✙✺

✪✛ ❞✖ ✣✖①✼✥❞✗❱✖ ✒✖✑✏✖ ✒✓ ✏✖✑ ✚✖❀✛✑ ✒❀✫ ✣✓✤✯✇❊✖✬♦ ❞✖❝✖✑❣✎✑❯

❞✖ ✯✎t✖✑✼❱✖ ✒✖✑ ✪✖✏✖ ✒✓ ✬✖ ✪❝ ✦◗❘✖✎✖✑✔ ❞✥ ★✏ ✺✑ ✪✛

✣✖①✼✥❞✗❱✖ ✣✑✤ ✺✖✽✖ ❞✖❝❣✎ ✭✖✙❣✕✖P✺✖✙✭ ✘✓✺ ♦❀P✏ ✒✖✑

✪✖✏✥ ✒✓ ✏✖✑ ✣✓✤✯✇❊✖✬♦ ❞✖❝✖✑❣✎✑❯ ✣✑✤ ✦◗❘✖✎✥ ✜✖✗✖✏✛ ✼✗

❯✼❞✎✑ ✺✑ ✯✎t✖✑✼❱✖ ✒✖✑ ✪✖✏✖ ✒✓✻

q③④s♠⑤③❫⑥③⑦ q③④s♠⑧⑨❫⑥③ ⑩❫④❪ q♣❩❶❫

✩❯✓✛✑P❯✖✙❯ ✯✣✯❅✖✐✎ ♦✖✑❯✖✙✬✖✑✔ ✣✑✤ ✛❯❞✏✑ ✒❀✫ ✯✒♦✩✏✔❅✖

✪✓✺✑ ✒✖✑✏✑ ✒✓✔✻ ✼✢✖✬❇ ✬✑ ✕✖✜✖✖✗ ✼✗ ✬✖ ✣✔✤✧✗✖ ❞✥ ★✏ ✣✑✤

❷❸❹❺ ❻❼❽❽ ❾ ❸❿➀❺ ➁➂➃❺➄ ➅➆➁➇❺ ➈➉➊ ➋➌➍➎➍➏➌❺➐➌ ➑➒➊ ➋➌➍➎➉➓➈❺➐➌

✼✖✺ ♦✖✑❯✑ ✒✖✑✏✑ ✒✓✔ ✕✖✓✗ ✕✔✏ ✣✑✤ ★✖✑✗ ✼✗ ✼✏✛✑ ✒✖✑✏✑ ✪✖✏✑ ✒✓✔✻

✬✑ ✕✎✑❞ ✕✖❞✖✗✖✑✔ ♦✑✔ ✯✧❆✖✖✙❣ ✧✑✏✑ ✒✓✔✻ ✩❯✓✛✑➔♦✖✙❯ ✣✔✤✧✗✖✕✖✑✔

✣✑✤ ✼✤❊✖❣ ✺✑ ✈✼✗ ❞✥ ✏✗✼✤ ❝❁✮✏✑ ✒✓✔✻ ✣✖✩✏✣ ♦✑✔ ✩❯✓✛✑➔♦✖✙❯
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♠✏✑✒✓ ✒✔✒✕✖✗✕✘ ✙✚✓✛✏ ✜✕ ✢✒✣✤✕✕✒ ✥✒✕✖✓✦✧✕★ ✚✩✪ ✫✕✬✭✫ ✓✖✔

✢✈✜✛✔✏✕ ✛✏✘ ✜✕ ♠✏✑✒✓ ✢✈✜✕✮✦✯✘ ✙✚✓✛✏ ✰✖ ✚✩✪

✏✖✫✮✣♥✕✒ ✫✖✱ ✙✛✜✲ ✢✈✜✛✔✏✕ ✫ ✤✕✒✘✯✳✕✘ ✫✖✱ ✙✓✈✛✖ ✮✯

♥✚✕❀ ✰✖ ✴✰✖ ✒✔✒✕ ✫✖✱ ✛✕✓ ✰✖ ✵✕✛✕ ✵✕✭✕ ✚✩✪

❢✶✷✸✹✺✻✼ ✽✻ ✾✿❁❂ ❃✾❄✹✸ ✶✺✻❅✺ ✶❆ ❢❇✽❈✺ ❈✺❄❉✺ ❊✽❋✻●

❃✾✸✻ ■✺✺❄ ✽✻ ❏❑✾▲✸ ▼✺◆✺❖❉✺ ✶❆P ❢✶✷✸✹ ◗✺❄✺ ❈❢◆✺❖❅

♣❘❙✺✸❚ ✾✹✺❯✺❖ ❱✾✿✺❲❳ ❁❨❩✻ ❬✺✻❂✺❭✷ ❋ ❭✺❆❂❪✺✼❨❫ ❊✽❋✻●

❅❂ ✷✻✼ ✶❚ ❊✽❋✻● ✽✺❯✺ ▼✺✽❚r✻ ❇✺❅✻ ✶❆✼ ❲✺ ▼✺✺r❚ ❋✻● ❢❈✸✺❄✺✻ ✼

✾❄ ❃✾▼✺◆✺❖❉✺ ❋ ▼✺◆✺❖❉✺ ◗✺❄✺ ❃❑❲❢✐✺❈ ❃✾❄✹✸ ❈❄❅✻ ✶❆✼P

❢✶✷✸✹ ❃✾❴✺❲ ❄❢✶❅ ♣❘❙✺✸✺✻✼ ❈✺ ■✺❚ ✾✿■✺✺❋❭✺✺❂❚ ❃✾❄✹✸

❈❄❅✻ ✶❆✼❞ ❢❇✽✽✻ ❵❛♣✻ ✾❋❖❅ ❜✺✻r❚ ✾✶✺❢❨❩❲✺✻ ✼ ❋ ✷❆✹✺✸✺✻✼ ✷✻✼

✾❢❄❋❢❅❖❅ ✶✺✻ ❇✺❅✻ ✶❆✼P

❢✶✷✸✹ ❋✻● ❂❬✺❅✺❄ ✽✼♣❢❂❅ ✶✺✻✸✻ ✽✻ ❢✶✷✸✹ ✷❂❋✺

✶r❅✺ ✶✺✻❅✺ ✶❆ ❢❋■✺✺❇❈ ✸❚♣✻ ✶✺✻ ❇✺❅✺ ✶❆ ❃✺❆❄ ❈✺❂✺✼❅❄

✷✻✼ ❡✺❂ ❊❅✸✻ ❢✸❝✸ ✶✺✻ ❇✺❅✻ ✶❆✼ ❢❈ ❢✶✷✸✹ ❈❚ ✽✼♣❂✸

❭✺❢❣✺● ✽✷✺❤❅ ✶✺✻ ❇✺❅❚ ✶❆ ❅❯✺✺ ❢✸❝✸ ✾✶✺❢❨❩❲✺✻✼ ❋ ❃▲❲

❢✸❴✺✻❢✾❅ ❥❯✺❂❦✾✺✻✼ ❋✺❂✺ ❧❈ ♦qst✉✇ ①t②③ (Outwash

plain) ❄✶ ❇✺❅✺ ✶❆P ❢♣④✺ ⑤⑥⑦⑧ ❅❯✺✺ ⑤⑥⑦⑨ ❢✶✷✸✹ ❋✻●

❃✾❄✹✸ ❋ ❢✸❴✺✻✾❉✺ ✽✻ ❢✸❢✷❖❅ ❥❯✺❂❦✾✺✻✼ ❈✺✻ ✹❭✺✺❖❅✺ ✶❆

❢❇✽❈✺ ❋❉✺❖✸ ■✺❚ ❃❬❂✻ ❃✸⑩❶❜✻✹✺✻✼ ✷✻ ✼ ❢❈❲✺ ❬❲✺ ✶❆P

❷❸❹❺❻❼ ❽❾❿➀➁❸

➂➃➄➅

❢✶✷✺✸❚➆❅ ✾❋❖❅❚❲ ■✺✺❬✺✻✼ ✷✻✼ ❢✶✷✸✹ ◗✺❄✺ ❏❑✾▲✸ ❥❯✺❂❄✼✐✺✿✺✻ ✼

✷✻✼ ✽❋❖● ✽❋✺❖❢✐✺❈ ✷✶❣❋✾➇❉✺❖ ✶❆P ❃❢✐✺❈❅❄ ✽❋❖● ❢✶✷✸✹

▼✺✺❢r❲✺✻✼ ❋✻● ❭✺❚◆✺❖ ✾❄ ✾✺❧ ❇✺❅✻ ✶❆✼P ❧❈❢④✺❅ ❢✶✷ ✾❋❖❅❚❲

❴✺✻④✺✺✻✼ ✽✻ ✸❚♣✻ ❃✺❅❚ ✶⑩❊❖ ✽❋❖● ❈✺✻ ❈✺r❅❚ ✶❆P ➈➉➊➋ ❬✶❄✻❞

❂✼❁✻ ❋ ♣✺❆❨❩✻ ❬❅❖ ✶❆✼ ❢❇✸❈❚ ✹❚❋✺❄ ❅❚❋✿ ❡✺❂ ❋✺❂❚ ✽❚✐✺❚

❲✺ ❃❋❅❂ ✶✺✻❅❚ ✶❆P ❢✶✷✸✹ ❋✻● ❢✾▼✺❂✸✻ ✾❄ ❇❂ ✽✻ ■✺❄❚

➌❚❂ ■✺❚ ✾✿✺❲❳ ❊✸ ❬❅✺✻➍ ✷✻✼ ✹✻❪✺✸✻ ❈✺✻ ❢✷❂❅❚ ✶❆P ❊✸

➌❚❂✺✻✼ ❈✺✻ ✽❋❖● ➌❚❂ ❲✺ ➎t✉➊ ➏✇➐ ❈✶❅✻ ✶❆✼P ❃✺✾✽ ✷✻✼

❢✷❂✻ ✶⑩❧ ✹✺✻ ❲✺ ✹✺✻ ✽✻ ❃❢✐✺❈ ✽❋❖● ✽❚❡❩❚✸⑩✷✺ ➑✷ ✷✻✼

❢✹❪✺✺❊❖ ✹✻❅✻ ✶❆✼P

➒➓➔→➄ ➣➓ ↔↕↔➙➛➓➜➝↕ ➞➓➟➙

↔➂➙➠➡➠➢ ➤➡➤

✽❋❖● ❋✻● ❭✺❚◆✺❖ ✾❄ ❃✾❄✹✸ ✶✺✻✸✻ ✽✻ ✶✺➥✸❖ ❢✸❢✷❖❅ ✶✺✻❅✻ ✶❆✼P

❲❢✹ ❅❚✸ ❲✺ ❃❢✐✺❈ ❢❋❈❚❢❉✺❖❅ ❢✶✷✸✹ ❢✸❄✼❅❄ ❭✺❚◆✺❖ ✾❄

➦➧➨➩ ➫➭➯➲ ➳ ➵➩➩➸➺ ➻➼➽ ➦➾➻➚➪

❂✻❈❄ ❋⑩●❜ ✷❚r❄ ❅❈ ✾✿❋✺❢✶❅ ✶✺✻ ✽❈❅✻ ✶❆✼P ❢✶✷✸✹

✷⑩❪❲❅❳ ❬⑩➶❑❋❁❂ ❋✻● ❈✺❄❉✺ ❬❢❅✷✺✸ ✶✺✻❅✻ ✶❆✼P

❋✼●✹❄✺❃✺✻✼ ❈❚ ❜❅ ✽✻ ✐✺❄✺❅❂ ✾❄ r✾❈✸✻ ❋✺❂✻ ♣➇✸✺❢✷❢➹❅

❇❂ ✽✻ ❁✸❅✻ ✶❆✼ ❲✺ ❥r✻❂✻➘r✺❊r ❋✻● ➴❚❈ ✸❚♣✻ ✾❅❂✻ ✾✺❊✾

❈❚ ❃✺❋➷●❢❅ ✷✻✼ ❁✸❅✻ ✶❆✼ ❱❢♣④✺ ⑤⑥⑦⑦❫P

❥r❆❂✻➬✷✺❊r ❧❈ ❥❅✼■✺ ❋✻● ❧❈ ♣✾r❚ ❅❭❅❄❚✸⑩✷✺ ❃✺❈✺❄ ✷✻✼

❲✺ ✽✷❅❂ ❃❯✺❋✺ ❋✿✻●r❄✸⑩✷✺ ❬➮➱✻ ❋✻● ❃✺❈✺❄ ✷✻✼ ❢❋❈❢✽❅

✶✺✻ ❇✺❅✻ ✶❆✼P ❢❋❢■✺▲✸ ✷✺✻r✺❊❖ ❋✻● ❥r❆❂✻➬✷✺❊r ❅❯✺✺ ❥r❆❂✻➘r✺❊r

❋✻● ❢✷❂✸✻ ✽✻ ❥❅✼■✺ ❃✺❆❄ ➉✃➋❐❒t ❮③✃❰t ❁✸❅✻ ✶❆✼P

✜✕✬✲Ï Ð✏✖Ñ✕✕✖✔ ✓✖✔ ✫✦✱Ò ✢Ó♥ ✢✮✖Ô✕✕Õ✭ Ò✕✖✲✖ ✬✳✕✈Ö✮

✫ ✢✕Õ✙✭♥✕❀ ✤✕✘ ✮✕✴Ï ✵✕✭✘ ✚✩✔× ✙✵Ó✚✖✔ ✬✳✕✕✛✘♥ ✛✕✓✕✖✔ ✰✖

✮✦✜✕✯✕ ✵✕✭✕ ✚✩✪

ØÙÚÛÜ

✾➷❯❋❚ ✾❄ ✾❄❅ ❋✻● ❦✾ ✷✻✼ ❢✶✷ ✾✿❋✺✶ ❲✺ ✾❋❖❅❚❲ ❡✺❂✺✻ ✼

✽✻ ▼✺✺❢r❲✺✻✼ ✷✻✼ ❄❆❢❪✺❈ ✾✿❋✺✶ ❋✻● ❦✾ ✷✻✼ ❁✶❅✻ ❢✶✷ ✽✼✶❢❅

❈✺✻ ❢✶✷✸✹ ❈✶❅✻ ✶❆✼P ✷✶✺◗❚✾❚❲ ❢✶✷✸✹ ❲✺ ❢❬❢❄✾✹

❢✶✷✸✹ ❋✻ ❢✶✷✸✹ ✶❆✼ ❇✺✻ ❋➷✶❅Ý ✽✷❅❂ ❴✺✻④✺ ✾❄ ❢✶✷ ✾❄❅

❋✻● ❦✾ ✷✻✼ ✾❆●❂✻ ✶✺✻✼ ❅❯✺✺ ✾❋❖❅❚❲ ❲✺ ▼✺✺r❚ ❢✶✷✸✹ ❋✻

❢✶✷✸✹ ✶❆✼ ❇✺✻ ✾❋❖❅❚❲ ❡✺❂✺✻✼ ✷✻✼ ❁✶❅✻ ✶❆✼ ❱❢♣④✺ ⑤⑥⑦Þ❫P

✾✿❋✺❢✶❅ ❇❂ ❋✻● ❢❋✾❄❚❅ ❢✶✷✸✹ ✾✿❋✺✶ ❁✶⑩❅ ✐✺❚✷✺ ✶✺✻❅✺

✶❆P ❢✶✷✸✹ ✾✿❢❅❢✹✸ ❋⑩●❜ ✽✻✼r❚✷❚r❄ ❲✺ ❊✽✽✻ ❈✷ ✽✻

✚✓✕✯✖ ✏✖Ñ✕ ✓✖✔ ✤✕✘ ✢✛✖✜ ✙✚✓✛✏ ✚✩✔ ✵✕✖ ✙✚✓✕✈♥ ✮✫Ï✭✘♥

ß✕✈✕✖✔ ✰✖ à✕✕✲✘ ✓✖✔ á✚✭✖ ✚✩✔✪ ♠â✕✯✕✔ã✈× ✙✚✓✕ã✈ ✮✣✏✖Ñ✕ ✢✕✩✯

✵ä✓å ✜Ñ✓✘✯ ✫✖✱ ♠æã ✮✣✏✖Ñ✕✕✖✔ ✓✖✔ ✫✦✱Ò ✬✳✕✕✛✕✖✔ ✮✯ ✴Ó✚✖✔ ✏✖✧✕✕
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r✎✏r✑ ✈✒✓✔✕ ✖✗✓✘ ✓✙✗✚✛ ✖✎ r✑ ✜✕✢✚✣ r✤ ✈✗✒✥

❡✚✛ ✦❡✤ ✖✗✧★ r✗✚ ✧✑ r✘✢✩ ✦✑✕✗✓✗✚✛ ✢✗✤✘ ✕✪✑✘✤✘ ✫✗✚✬✘ ✑✗

✦✕❡✗❢✭✗ ✮✗✚r✗ ✮✯ ✦✖✰✮✚✛ ❣✱❲✉❩ ✑✮r✚ ✮✯✛✲ ✤✳✗r✗✓ ✈✒✔✓✕ ✥✚

✥✢❢✣ ✢✚✣ ✔✗✚✕✗✚✛ r✓✒✣ ✑✘ ✔✘✢✗✓✚✛ r✛✳ ✮✗✚ ✖✗r✘ ✮✯✛ ✈✗✯✓ ❜✥✑✗

✈✗✑✗✓ ✢✛✣✴✗✘ ✵✗ ✈✗✓✘ ✢✚✣ ✥❡✗✕ ✑✬✑✗✚✛ ✢✚✣ ✶✒ ❡✚✛ ✮✗✚

✖✗r✗ ✮✯t ✦✖✰✮✚✛ ✷✸✹✺ (Ar'ets) ✻r✘✼✭✗ ✑✬✑✽ ✑✮r✚

✮✯✛✲ ❜✕✑✗ ✾✒✓✘ ✿✗✗✳ ✕✪✑✘✤✗ r❀✗✗ ✎✗✮✓✘ ✈✗✑✗✓ ✬✚❁❂✗✏❡✚❁❂✗

✮✗✚r✗ ✮✯✲ ❜✕ ✑✬✑✗✚✛ ✑✗ ✫❁❂✕✗ ✒✩✗✵❃ ✈✥✛✿✗✢ ✮✗✚r✗ ✮✯✲

❄❅❆❇❈ ❉❊❋● ❉■ ❈❏❈❑ ▲▼◆❖ ◆❅❑P❖ ◗❘P■❙❅❚❯❋ ●❱❅❅ ❳❙◗❅❨❬

❉❊❋● ✐❖ ❈❏❈❑ ▲▼◆❖ ◆❅❑P❖ ❭❊■❑❪P❫ ❊❅❪●❊ ◗❑❴❫ ❙❅❚❯❋ ❙❘ ❵❅❑

❈❊❋❧ ❊❑❧ ❛❅❖❝❅❋ ❄❉❞■❯ ❈❑ ❳❯❳◗❋● ❙❘❤

❥❦♠♥♦ ♣qqs✇①②③④

✦✮❡✗✕✘⑤r ✴✗✗✦✬✵✗★ ✳r❢ ✑✘ ✿✗✗★✦r ✮✗✚r✘ ✮✯✛ ✖✗✚ ✈✗✑✗✓ ❡✚ ✛

✈✛✳✩✚✖✘ ✢✚✣ ✈✼✗✓ U ✖✯✥✘ ✮✗✚r✘ ✮✯✛⑥ ✦✖✕✢✚✣ r✤ ✫✗✯⑦❂✚ ✢

✦✑✕✗✓✚ ✦✫✑✕✚ r❀✗✗ ❁✗✤ r✘✢✩ ✮✗✚r✚ ✮✯✛✲ ✴✗✗✬✘ ❡✚✛ ❡✤✎✗

✦✎✙✗✓✗ ✮✗✚r✗ ✮✯ ✈❀✗✢✗ ✦✮❡✗✚❁❂ ❡✤✎✗ ✔✤✔✤✘ ✶✒ ❡✚✛

✦✔✙✗✗❜❢ ✔✚r✗ ✮✯✲ ✫⑧⑨✗✕✘ ⑩✗✓✗r✤ ✒✓ ❶✘✤ ✿✗✘ ✜✿✗✓✘ ✮✗✚r✘

✮✯ ✈❀✗✢✗ ✵✚ ❶✘✤✚✛ ✴✗✗✬✘ ❡✚✛ ✜✒✦❷❀✗r ✦✮❡✗✚❁❂ ❡✤✎✚ ✥✚

✎✕r✘ ✮✯✛✲ ❡✪✙✵ ✴✗✗✬✘ ✢✚✣ ✧✑ r✓✒✣ ✵✗ ✔✗✚✕✗✚ ✛ r✓✒✣ ✾★✫✗❜❢

✒✓ ❸s❹③✇ ♣qqs✇ (Hanging valley) ✿✗✘ ✮✗✚r✘ ✮✯✛✲

❜✕ ✤✬✑r✘ ✴✗✗✦✬✵✗✚✛ ✢✚✣ r✤t ✖✗✚ ❡✪✙✵ ✴✗✗✬✘ ❡✚ ✛ ✙✗✪✤r✚

✮✯✛t ❜✕✢✚✣ ✦✢✿✗✗✖✑ ✼✗✚❺✗✗✚✛ ✢✚✣ ✑✬ ✖✗✕✚ ✥✚ ✵✚ ✦❺✗✑✗✚✭✗ ✶✒

❡✚✛ ✕❻✗✓ ✈✗r✘ ✮✯✛✲ ✎✮✪r ✳✮✓✘ ✦✮❡✕✔ ✳r✚❼ ✦✖✕❡✚✛ ✥❡✪✔✩✘

✖✤ ✿✗✓ ✖✗r✗ ✮✯ r❀✗✗ ✖✗✚ ✥❡✪✔✩✘ r✬✓✚✙✗✗ ✒✓ ✮✗✚r✘ ✮✯✛t

✜✰✮✚✛ ❽❾❿➀✱✹➁❩ ✑✮r✚ ✮✯ ✛✲

❯❞❖ ➂❅❅❳P❬❅❑❴ ●❱❅❅ ❳❙◗❯❞ ➂❅❅❳P❬❅❑❴ ◗❑❴ ❄❅➃❅❅■➄❅➅● ❄❴●■ ➆❬❅

❙❘➇

❥♥➈q➉❥➊③ ➋➌q❸➍➊

✦✒✴✗✤r✚ ✮✪✧ ✦✮❡✕✔ ✢✚✣ ➎✗✓✗ ✦❡✦➏r ✶✒ ❡✚✛ ✿✗✗✓✘ ✢

❡✮✘✕ ✒✔✗❀✗✗✚❼ ✑✗ ✦✕✼✗✚✒✏✦✮❡✗✚❁❂ ✵✗ ✦✮❡✕✔ ✳✗✚✤✗➐❡ ✢✚✣

✶✒ ❡✚✛ ✖✗✕✗ ✖✗r✗ ✮✯✲ ❜✕ ✦✕✼✗✚✒ ❡✚✛ ✈✦⑩✗✑r✓ ✫⑧⑨✗✕✘

✬✪✑⑦❂✚ ✕✪✑✘✤✚ ✵✗ ✑❡ ✕✪✑✘✤✚ ✈✗✑✗✓ ✢✚✣ ✮✗✚r✚ ✮✯ ✛✲

➑➒➓➔ →➣↔↕ ➙ ➑➛➜➝➞ ➟➔➠➔ ➡➢➠➞➝ ➤➥➦ ➑➝➧➔➨➢➩➔ ➥➨➫ ➑➥➑➭➔➯➝ ➲➢ ➳➵➢➨➯➸➠➺ ↔➻➼➽ ➸➨ ➸➦➾➑➚➪ ➤➥➦ ➸➦➶➔➔➨➑➹➔➪➘
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❢✏✑✒✓✔✕✖ ✗✕✘ ✙✚✛ ❢✜✒✔✢✔✕✖ ✣✔ ✤✔✕✢ ✥✢ ✦✥✧✘ ❢✥★✔✚✒✕ ✩✕

✩❢✢✙✔❧✪ ✦✒✙✫ ✏✬✖✭ ✗✮✘✤ ✑✔✯✔✔ ✑✕✖ ✰✔ ✬✚ ✑✚✦✔ ✱✩ ❢✥★✔✚✕

t✚ ✩✕ ✦✒✫ ✩❢✢✙✔ ✑✕ ✖ ✥✲✗✔❢✏✙ ✏✔✕✜✢ ❢✒✳✔✕❢✥✙ ✏✔✕✙✔ ✏✬✭

❧✕✩✕ ❢✏✑✒✓✫✴t✚✔✕✵✶✶✶ ❢✒✳✔✕✥ ❢✏✑✔✒✫ ✷✔✬✙ (Outwash)

✜✏✚✔✙✕ ✏✬✖✭ ❢✏✑✔✕✵✶ ❢✒✳✔✕✥ ✗✕✘ ❢✗✥✢✫✙ ❢✏✑✔✒✫ ❞✔✔✬✙

(Outwash deposits) ✥✲✔✣✐ ✸✙✢✫✹✙ ✗ ✗✺✫✧✹✙

✏✔✕✙✕ ✏✬✖✭ ❢✏✑✒✓ ❣✥✳✔✕✥ ✑✕✖ ✻✼✽✔✒✫ ✾✮✜✿✶✕ ✺✔✕✚ ❢✜✒✔✢✔✕ ✖

✗✔✚✕ ✏✔✕✙✕ ✏✬✖✭ ❢✻✯✔ ♦❀❁❂ ✑✕✖ ❢✏✑✒✓ ✳✔✕✯✔✔✕✖ ✗✕✘ ✑✮❃✣

❢✒✳✔✕❢✥✙ ✸❄✔✚❅✥ ✓✰✔✔✧✣✕ ✺✣✕ ✏✬✖✭

❆❇❈❉❊❋●

❢✏✑✔✕✵✶✛ ❢✏✑✒✓ ❢✾✚ (Till) ✣✔ ✺✔✕✚✔✰✑✫ ✑■❢❏✔✜✔ ✗✕✘

t✑✔✗ ✜✫ ✚✖✦✫ ✜✾✗✕✖✘ ✏✬✖✭ ❣✖✙✸❄✔ ❢✏✑✔✕✵✶ (Terminal

moraines) ❢✏✑✒✓ ✗✕✘ ❣✖❢✙✑ ❑✔✔✺ ✑✕✖ ✑✚✦✕ ✗✕✘ ❢✒✳✔✕✥

✩✕ ✦✒✫ ✚✖✦✫ ✜✾✗✕✘ ✏✬✖✭ ✥✔❢✰✧✗✜ ❢✏✑✔✕✵✶ (Lateral

moraincs) ❢✏✑✒✓ ★✔✔✾✫ ✜✫ ✓✫✗✔✢ ✗✕✘ ✩✑✔✒✔✖✙✢

❢✒❢✑✧✙ ✏✔✕✙✕ ✏✬✖✭ ✥✔❢✰✧✗✜ ❢✏✑✔✕✵✶ ❣✖✙✸❄✔ ❢✏✑✔✕✵✶ ✩✕ ❢✑✚✜✢

★✔✔✕✿✶✕ ✜✫ ✒✔✚ ✣✔ ❣✷✧✻✖✓✲✔✜✔✢ ✜✾✜ ✜✔ ❢✒✑✔✧▲✔ ✜✢✙✕ ✏✬✖

▼❢✻✯✔ ♦❀❁◆❖✭ ❢✏✑✒✓ ★✔✔✾✫ ✗✕✘ ✓✔✕✒✔✕✖ ❣✔✕✢ ❣P✣❢❞✔✜ ✑✔✯✔✔

✑✕✖ ✥✔❢✰✧✗✜ ❢✏✑✔✕✵✶ ✥✔❧ t✔✙✕ ✏✬✖✭ ✱✩ ❢✏✑✔✕✵✶ ✜✫ ❡P✥❢❏✔

✥◗▲✔✧✙✣✔ ❣✔✖❢✰✔✜ ❅✥ ✩✕ ❢✏✑✔✒✫✴t✚ ❘✔✢✔ ✏✔✕✙✫ ✏✬❙ t✔✕

✱✩ t✚✔✕✵✶✶ ✜✔✕ ❢✏✑✒✓ ✗✕✘ ❢✜✒✔✢✔✕✖ ✥✢ ❞✔✗✕✘✚✙✫ ✏✬✭ ✗✮✘✤

★✔✔✾✫ ❢✏✑✒✓ ✙✕t✫ ✩✕ ❢✥★✔✚✒✕ ✥✢ ★✔✔✾✫ ✙✚ ✥✢ ❢✏✑✒✓

❢✾✚ ✜✔✕ ❧✜ ✥✢✙ ✗✕✘ ❅✥ ✑✕✖ ❣❚✣✗❢✸❄✔✙ ❅✥ ✩✕ ✤✔✕✿✶

✓✕✙✕ ✏✬✖✭ ❧✕✩✕ ❣❚✣✗❢✸❄✔✙ ✗ ❢❑✔♥✒ ✑✔✕✾✔✱✧ ✗✕✘ ❢✒✳✔✕✥ ✙✚✫✣

✣✔ r❯❱❲❳ (Ground) ❨❩❬❳❭❪❫ ✜✏✚✔✙✕ ✏✬✖✭ ★✔✔✾✫ ✗✕✘

✑❞✣ ✑✕✖ ✥✔❢✰✧✗✜ ❢✏✑✔✕✵✶ ✗✕✘ ✩✔❄✔✴✩✔❄✔ ❢✏✑✔✕✵✶ ❢✑✚✙✕ ✏✬✖

❢t♥✏✕✖ ✑❞✣✸❄✔ (Medial) ❢✏✑✔✕✵✶ ✜✏✙✕ ✏✬✖✭ ✣✕ ✥✔❢✰✧✗✜

❢✏✑✔✕✵✶ ✜✫ ❣✥✕✳✔✔ ✜✑ ✸✥❴✾ ✏✔✕✙✕ ✏✬✖✭ ✜❑✔✫✴✜❑✔✫ ✑❞✣✸❄✔

❢✏✑✔✕✵✶ ✗ ✙✚✸❄✔ ✗✕✘ ❣✖✙✢ ✜✔✕ ✥✏✻✔✒✒✔ ✜❢❵✒ ✏✔✕✙✔ ✏✬✭

❛❜❝❤ (Eskers)

✺✲✫❴✑ ①✙✮ ✑✕✖ ❢✏✑✒✓ ✗✕✘ ❢✥★✔✚✒✕ ✩✕ t✚ ❢✏✑✙✚ ✗✕✘

➴✥✢ ✩✕ ✥✲✗✔❢✏✙ ✏✔✕✙✔ ✏✬ ❣❄✔✗✔ ✱✩✗✕✘ ❢✜✒✔✢✔✕ ✖ ✩✕ ❢✢✩✙✔

✏✬ ✣✔ ✦✥✧✘ ✗✕✘ ❢✤✓✲✔✕ ✖ ✩✕ ✒✫✻✕ ✥✲✗✔❢✏✙ ✏✔✕✙✔ ✏✬✭ ✣✏ t✚

❢✏✑✒✓ ✗✕✘ ✒✫✻✕ ❧✜❢✯✔✙ ✏✔✕✜✢ ✦✥✧✘ ✗✕✘ ✒✫✻✕ ✒✓✫ ❞✔✔✢✔

✑✕✖ ✥✲✗✔❢✏✙ ✏✔✕✙✔ ✏✬✭ ❧✕✩✫ ✒❢✓✣✔✪ ✒✓✫ ★✔✔✾✫ ✗✕✘ ➴✥✢ ✦✥✧✘

✗✕✘ ❢✜✒✔✢✔✕✖ ✗✔✚✕ ✙✚ ✑✕✖ ✥✲✗✔❢✏✙ ✏✔✕✙✫ ✏✬✖✭ ✣✏ t✚❞✔✔✢✔

❣✥✒✕ ✩✔❄✔ ✦✿✶✕ ✺✔✕✚✔✰✑✛ ✻✼✽✔✒✫ ✾✮✜✿✶✕ ❣✔✬✢ ✤✔✕✾✔

✻✼✽✔✒✫ ✑✚✦✔ ✑✚✦✔ ✦✏✔✜✢ ✚✔✙✫ ✏✬ t✔✕ ❢✏✑✒✓ ✗✕✘

✒✫✻✕ ✱✩ ✦✥✧✘ ✜✫ ★✔✔✾✫ ✑✕✖ t✑✔ ✏✔✕ t✔✙✕ ✏✬✖✭ ✣✕ ✦✥✧✘

❢✥★✔✚✒✕ ✗✕✘ ✦✔✓ ❧✜ ✗❥✔✜✔✢ ✜✾✜ ✗✕✘ ❅✥ ✑✕✖ ❢✑✚✙✕

✏✬✖✛ ❢t♥✏✕✖ ❦❱♠♣ ✜✏✙✕ ✏✬✖✭

❆❇❈❉qs ✉❉✈✇ ❈✈②❉q (Outwash plains)

❢✏✑✔✒✫ ❢✺❢✢✥✓ ✗✕✘ ✑✬✓✔✒✔✕✖ ✑✕✖ ❣❄✔✗✔ ✑✏✔❘✫✥✫✣ ❢✏✑✒✓✔✕✖

③④⑤⑥ ⑦⑧⑨⑩ ❶ ③❷❸❹❺❻❼ ❽❾⑥❿⑥➀➁➂③➃ ➀➄➂ ③➀③➅⑥➆❹ ③❹➇⑥➄③➈➃ ➅⑥➉➊➋⑥➀➁➂③➃❼⑥➄➌ ➍⑥ ➎➏➌❺➐ ③④⑤⑥➑⑥ ➒❽➈➄➆➎➐➓ ⑨➔→➣ ➎➄ ➎➌➍③❿➃ ↔➀➌ ➎➌↕⑥⑥➄③➙⑥➃➛

downloaded from GKTricksIndia.com
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❧✎ ✏✑✒ ✓✔✕✖✗✘✙✚✛✖✎✜✰✰ ✓✗✢✖✎✣✖✎✤ ❧✎ ✥✓✚❧✕✎✤ ✦✚✒✘✧ ✒✎★✧
♣✘✩✖ ✓✕✪✫✘ ✬ ✕✭✓✮✖✩✖ ✬✎✯ ✓✬✱★✭★ ❧✕★✛ ✚✛✖✎✜✰✰✙✣✤✲✖
✳✖✘ ✴✖✖✓✕✛ ✔✵✤✶✧ ✓✔✕✖✗✘ ✷✖✵★ ✕✵✏✖✗ ✓✗✓✕✸★ ✔✖✎★✎ ✔✵✤✹

✉✺✻ ✼✽✾ ✿❀❁✽❂❃❃❃ ❄❅✺❁✉ ✼ ❆❇❄❁✉✻ ❈❁❅❉ ❄❅✺❁✉❁✽❊ ❄✽❊ ❋❊❉●

▲■❏❑ ▼●✽❊◆

❖P◗❘❙❚ (Drumlins)

❯❱✕✓✛✗ ✓✔✕✗✏ ✕✭✓✮✖✩✖ ✬✎✯ ❲✤❯✖✩✖✒ ❧✕★✛ ✩❳✩✗❨✕✖
✱❩✖✛❬✣ ✔✵✤ ✓✚❧✕✎✤ ✒✎★ ✬ ✦✚✒✘ ✬✎✯ ✜✎✒ ✔✖✎★✎ ✔✵✤✹ ❯❱✕✓✛✗
✬✎✯ ✛✤✦✎ ✳✖✖♦ ✓✔✕✗✏ ✬✎✯ ✣❭✬✖✔ ✩✘ ✓✏✴✖✖ ✬✎✯ ❧✕✖✗✖✤★✒

✔✖✎★✎ ✔✵✤✹ ❣✎ ❪✩ ✓✩✛✖✎✕✘❳✒ ✛✤✦✎ ✬ ❫❴ ✕✘❳✒ ★✩ ❵❛♣✎

✔✖✎★✎ ✔✵✤✹ ❯❱✕✓✛✗ ✩✖ ✓✔✕✗✏ ❧❜✕❨✲✖ ✳✖✖♦ ✱❳✖❝❧ (Stoss)

✩✔✛✖★✖ ✔✵✧ ✚✖✎ ✣✭❞❡ (Tail) ✳✖✖♦✖✎✤ ✩✘ ❲✣✎✢✖✖ ★✘✲✖✖

★✘✬❭ ✜✖✛ ✓✛❪ ✔✖✎★✖ ✔✵✹ ❯❱✕✓✛✗ ✩✖ ✓✗✕✖✸r✖ ✓✔✕✗✏

✏✒✖✒✖✎✤ ✕✎✤ ✳✖✖✒✘ ♣✪✫✖✗✘ ✕✛✦✎ ✬✎✯ ✳✖✒✗✎ ✬ ♥❧✬✎✯ ✦✣✸✯ ✬✎✯

✗✘♣✎ ✒✔✗✎ ❧✎ ✔✖✎★✖ ✔✵✹ ❢❧✩✖ ❲♦❭ ✳✖✖♦ ❣✖ ✱❳✖❝❧ ✳✖✖♦

✣❭✬✖✓✔★ ✓✔✕✲✖✤❯ ✬✎✯ ✩✖✒r✖ ★✘✬❭ ✔✖✎ ✚✖★✖ ✔✵✹ ❯❱✕✓✛✗

✓✔✕✗✏ ✣❭✬✖✔ ✓✏✴✖✖ ✩✖✎ ✦★✖★✎ ✔✵✤✹

①❁✽❀❁❤❄✻ ❄✐❆❥❁▼❁ ✼ ✿❀❁✽❂❃❃ ❃ ❄✽❊ ❦♠❁ ❋q❉● ❇❅s

t✈✇② ③ ④⑤⑤✈⑤⑥⑦

★❳✘❣ ✣❭✓⑧❣✖❪❛ ❧✬✖✸✓⑨✖✩ ✓⑧❣✖✴✖✘✛ ✔✵✤ ❲✖✵✒ ❢❧✘ ✩✖✒r✖
❲⑩❣✓⑨✖✩ ✓✬✗✖✴✖✩✖✒✘ ✔✖✎★✘ ✔✵✤✹ ❶❣✖ ❲✖✣ ✗✔✘✤ ❧✖✎♣★✎ ✓✩

★❳✘❣ ✣❭✓⑧❣✖❲✖✎✤ ★❩✖✖ ♥✗❧✎ ✓✗✓✕✸★ ✱❩✖✛❬✣✖✎✤ ✩✖✎ ✚✖✗✗✖
❲✓★ ✕✔✮✬✣✑r✖✸ ✔✵❷

★❳ ✣✒ ✬❨✯❡ ✣✓✒✬★✸✗ ✦✔❨★ ✴✖✘❸✖❭★✖ ❧✎ ✔✖✎★✎ ✔✵✤✹ ❪✩

✔✘ ✱❩✖✖✗ ✣✒ ❪✩ ✕✖✵❧✕ ✕✎✤ ❲✣✒✏✗ ✬ ✏✑❧✒✎ ✕✖✵❧✕ ✕✎✤

✓✗✢✖✎✣r✖ ✔✖✎ ❧✩★✖ ✔✵✹ ★❳✖✎✤ ✬✎✯ ✓✩✗✖✒✖✎✤ ✣✒ ❲✓⑨✖✩★✒
✣✓✒✬★✸✗ ★✒✤♦✖✎✤ ❹✖✒✖ ❧✤✣❺✗ ✔✖✎★✎ ✔✵✤✹ ✚✦ ★✒✤♦✖✎✤ ✩✖
❲✬✗✕✗ ✔✖✎★✖ ✔✵ ★✖✎ ✚✛ ★❳ ✣✒ ❲⑩❣✓⑨✖✩ ✏✦✖✬
❯✖✛★✖ ✔✵ ❲✖✵✒ ❢❧✬✎✯ ❧✖❩✖ ✔✘ ❧✖❩✖ ❧✖♦✒✘❣ ★✛ ✣✒

★✛❡❳✖✎✤ ✕✎✤ ✳✖✘ ✏✖✎✛✗ ✔✖✎★✖ ✔✵✹ ★✒✤♦✖✎✤ ✬✎✯ ✱❩✖✖❣✘ ❲✬✗✕✗
✬✎✯ ✣❭✬✖✔ ❧✎ ★❳✖✎✤ ✣✒ ❲✳✖✑★✣✑✬✸ ✣❭✬✖✔ ✣❯✰★✖ ✔✵✹ ❧✖✕✖❺❣

★✒✤♦ ❲✬✗✕✗ ✩✘ ❲✣✎✢✖✖ ❧❨✗✖✕✘ ✛✔✒✎✤ ✩✕ ❧✕❣ ✕✎✤
❲✓⑨✖✩ ✣✓✒✬★✸✗ ✛✖★✘ ✔✵✤✹ ★✒✤♦✖✎✤ ✕✎✤ ✣✓✒✬★✸✗ ✥♥✗✩✘
❲✖✬✭✓★ ❲✖✓✏✶ ✔✖✎✗✎ ❧✎ ♥✗✬✎✯ ❲✬✗✕✗ ❧✎ ♥⑩✣❺✗ ✣❭✳✖✖✬
✩✘ ♦✔✗★✖ ✳✖✘ ✣✓✒✬✓★✸★ ✔✖✎ ✚✖★✘ ✔✵✹

❦♠❁ ❋❁■ ❉●❊① ✼ ❻❁❁●❁❋❁✽❊ ▼❁✽ ❼❽■q✉ ▼●✉✽ ✼❁❀✽ ❾❀❁✽❊ ✼✽✾
❆✼❏❁♠ ❄✽❊ ✿❁✉❉✽ ❇❅❊s ♠❆✺ ✉❇✻❊ ❉❁✽ ❄❇❁❿❁①●✻♠ ✿❀ ▼❁

■❆●❿❊➀●➁❁➂ ❋❻♠❁♠ ■❂✽❊❃◆

★✒✤♦✖✎✤ ✬✎✯ ✩✖❣✸ ✬✎✯ ❲✓★✓✒❶★✧ ★❳✘❣ ✱❩✖✛❬✣ ✬❨✯❡
❲❺❣ ✩✖✒✩✖✎✤ ✣✒ ✳✖✘ ✓✗✳✖✸✒ ✔✵✤✹ ❣✎ ✔✵✤➃ (i) ✱❩✖✛ ✬ ❧✕❨✏❭✘
★✛ ✩✘ ✦✗✖✬❳✧ (ii) ❧✕❨✏❭✖✎❺✕❨✲✖ ♥❺✕➄✗ ★❳ ❣✖ ✚✛✕➄✗

★❳✹ ❧✕❨✏❭✘ ✚✛ ✱★✒ ✩✖✎ ✓✱❩✖✒ ❣✖ ✱❩✖✖❣✘ ✕✖✗★✎ ✔❨❪✧
★❳✘❣ ✱❩✖✛❬✣✖✎✤ ✬✎✯ ✓✬✩✖❧ ✩✖✎ ❧✕➅✗✎ ✬✎✯ ✓✛❪ ★❳✖✎✤ ✩✖✎
✏✖✎ ✳✖✖♦✖✎✤ ✕✎✤ ✬♦✘✸➆★ ✓✩❣✖ ✚✖★✖ ✔✵ ➃ (i) ❵❛♣✎✧ ♣✪✫✖✗✘
★❳ ✥✚✛✕➄✗ ★❳✶ (ii) ✓✗❜✗✧ ❧✕★✛ ✬ ✕✤✏ ✜✖✛ ✬✎✯
❲✬❧✖✏✘ ★❳ ✥♥❺✕➄✗ ★❳✶✹

➴⑦➇➈ ➇➉➊⑤➋➌ t➍

❵❛♣✎ ♣✪✫✖✗✘ ★❳✖✎✤ ✬✎✯ ❧✔✖✒✎ ★❳ ✒✎✲✖✖❪❛ ❲✓✗❣✓✕★ ✔✖✎★✘ ✔✵✤

★❩✖✖ ✗✓✏❣✖❛ ✚✛✕➄✗ ✣❭★✘★ ✔✖✎★✘ ✔✵✤✹ ★❳✒✎✲✖✖ ✩✖ ❲⑩❣✓⑨✖✩
❲✬✗✕✗ ✔✖✎✗✎ ❧✎ ✓✩✗✖✒✎ ✬✎✯ ✱❩✖✛ ✳✖✖♦ ✚✛✕➄✗ ✔✖✎ ✚✖★✎

✔✵✤ ❲✖✵✒ ✬✔✖❛ ✓✣✯❣✖✎❯✸ ★❳ ✦✗★✎ ✔✵✤✹ ✣✔✖❯✰✘ ✳✖✖♦ ❧✘⑨✖✎

✚✛ ✕✎✤ ❯✑✦✎ ✔✖✎★✎ ✔✵✤✹ ❧✖♦✒✘❣ ✓✩✗✖✒✖✎✤ ✣✒ ✣❭✖✒✤✓✳✖✩

✓✗✢✖✎✓✣★ ✱❩✖✛❬✣ ✗✔✘✤ ✔✖✎★✎✹ ❲✣✒✓✏★ ✱❩✖✛❬✣✖✎✤ ✩✘

✦✔❨★✖❣★ ✔✖✎★✘ ✔✵✹

♥✯❛♣✎ ♣✪✫✖✗✘ ★❳✖✎✤ ✬✎✯ ❧✔✖✒✎ ★✒✤♦✎✤ ❲✬✗✓✕★ ✔✖✎✩✒

⑨✖✒✖★✛ ✣✒ ❲⑩❣✓⑨✖✩ ✦✛ ✬✎✯ ❧✖❩✖ ✣❭✔✖✒ ✩✒★✘ ✔✵

✓✚❧❧✎ ✣✔✖❯✰✘ ✣✖✴✬✸ ✳✖✭♦❨ (Cliff) ✩✖ ❲✖✩✖✒ ✬✎✯ ✛✎★✎ ✔✵✤✹

★✒✤♦✖✎✤ ✬✎✯ ✱❩✖✖❣✘ ✣❭✔✖✒ ❧✎ ✳✖✭♦❨ ✴✖✘❸✖❭★✖ ❧✎ ✣✘❡✎ ✔❳★✎ ✔✵✤
❲✖✵✒ ❧✕❨✏❭✘ ✳✖✭♦❨ (Cliff) ✬✎✯ ❧❜✕❨✲✖ ★✒✤♦ ❸✖✓➎✖✸★ ♣✦✑★✒✎

✦✗ ✚✖★✎ ✔✵ ✤ ★✒✤♦✎ ✤ ⑨✖✘✒✎✙⑨✖✘✒✎ ❧✖♦✒✘❣ ✓✩✗✖✒✖✎✤ ✩✘
❲✓✗❣✓✕★★✖❲✖✎✤ ✩✖✎ ✩✕ ✩✒ ✏✎★✘ ✔✵✤✹

❧✕❨✏❭✘ ✳✖✭♦❨ ❧✎ ✓♦✒✗✎ ✬✖✛✖ ♣✪✫✖✗✘ ✕✛✦✖ ⑨✖✘✒✎✙⑨✖✘✒✎

❡✖✎❳✎ ❳❨✩❯✰✖✎✤ ✕✎✤ ❳✑❳ ✚✖★✖ ✔✵ ❲✖✵✒ ✛✔✒✖✎✤ ✬✎✯ ❧✖❩✖ ❸✖✓➎✖✸★
✔✖✎★✖ ✔❨❲✖ ✓✩✗✖✒✖✎✤ ❧✎ ✏✑✒ ✓✗✢✖✎✓✣★ ✔✖✎ ✚✖★✖ ✔✵✹ ✳✖✭♦❨ ✬✎✯

✓✬✩✖❧ ✬ ♥❧✬✎✯ ✓✗✬★✸✗ ✬✎✯ ✬✖❛❡✗✘❣ ❧✕❣ ✬✎✯ ✦✖✏ ★❳

✒✎✲✖✖ ✬❨✯❡ ❧✕➏✓♣✩✗✘ ✔✖✎ ✚✖★✘ ✔✵ ★❩✖✖ ✬❨✯❡ ❲✓★✓✒❶★

✕✛✦✎ ✬✎✯ ✓✩✗✖✒✖✎✤ ❧✎ ✏✑✒ ✚✕✖✬ ❧✎ ★✒✤♦ ❸✖✓➎✖✸★ ✬✎✓✏✩✖❲✖✎✤

✬✎✯ ❧✖✕✗✎ ★✒✤♦ ✓✗✓✕✸★ ✬✎✓✏✩✖❪❛ ✏✎✲✖✘ ✚✖ ❧✩★✘ ✔✵✤✹ ✚✵❧✎
✔✘ ★❳✖✎✤ ✬✎✯ ❧✖❩✖ ❲✣✒✏✗ ❲✖✒✤✳✖ ✔✖✎★✖ ✔✵✧ ✬✎✛✖✤♣✛✘ ✣❭✬✖✔
(Longshore current) ✬ ★✒✤♦✎✤ ❢❧ ❲✣✒✓✏★ ✣✏✖❩✖✸

✩✖✎ ❧✖♦✒✘❣ ✓✩✗✖✒✖✎✤ ✣✒ ➐➑➒➓➔ (Beaches) ❲✖✵✒
→➣↔➒↕➣➙➣➛➣↔➜ ✬✎✯ ❬✣ ✕✎✤ ✓✗✢✖✎✓✣★ ✩✒★✘ ✔✵✤✹ ✒✖✎✓⑨✖✩✖❪❛

downloaded from GKTricksIndia.com
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(Bars) t✏ ✑ ✒ ✓ ✔ ✕ ✖✗ ✘ ❀ ✕ ✙ ✚ ✛ ✜ ✔ ✕ ✛ ✢ t ✣ ❀ ✚ ✤ ✢ ✕ ✥ ✗ ✦ ✕ ✧ ✕ ★ ✙

t✏ ✩ ✥ ✪ ✫ ✬✢ ✗ ✭ ✮ ✕ ✕ ✯ ✰ ✭ ✥✘ ✤ ✚ ✛ ✜ ✘ ✕ ✥ ✯ ✱ ✚ ✥ ✜ ❥ ✲ ✳ ✴✲ (Barriers)

✧ ✚ ✕ t✕ ✘ ✕ ✚ ✛ ❞ ★ ✥ ✵ ✤ ✢ ✕ ✥✗ ✦ ✕ ✧ ✕ ★ ✙ ✗ t ✓ ✧ ✕ ★ ✧ ✶ ✕ ✕ ✷ ✮ ✕ ✕ ✸ ✹ ✤

✩ ✥ ✪ ♦✕ ✤✺ ✕ ✰✻ ✼✕ ✏ ✵ ✥ t ✽✸ ✹✕ ✚✕ ✥ ✘ ✕ ✥ ✯ ✵ ✥ ❢✾ ✿ ❁ (Spit) ✧ ✚ ✕

t✕ ✘ ✕ ✚ ✛❞ t✣ ✢✕ ✥✗✦ ✕ ✧ ✕ ✘ ✼✕ ✕ ✗ ✻ ✬❂ ✗✧ ✵ ✤ ✮ ✕✕ ✸ ✹✤ ✩ ✥✪ ✑ ✽✮✕

✬✢ ✗ ✓✗ ✑ ✰✘ ✚ ✕ ✥✧ ✢ ✯ ✵ ✩ ✥✥ ✪ ✑✕ ✷ ✰ ✧ ✕ ✥ ✔ ✩❧ ❃ ✧ ✢ ✭ ✥✘ ✥ ✚ ✛ ✜

✘✣ ②❄ ❅ ❆ ❇ (Lagoon) ✗ ✓✗ ✑✰✘ ✚✕ ✥✘ ✥ ✚ ✛ ✜❞ ✧✕ ✏✕ ✜✘✢ ✑ ✥✜ ✏✛✷ ❈✓

✻ ✼✕✏ ✵ ✥ ✣✚✕★ ✷ ★ ✘✏▲❂ ✵ ✥ ✶✕ ✢ t✕ ✘✕ ✚✛ ✔✕✛✢ ✘❂ ✤❀

✑✛✭✕ ✓ ✧ ✤ ✢ ❡ ✓✕ ✚✕ ✥✘ ✤ ✚ ✛❞

❉❊ ❋❊ ●■❏ ❑▼◆ ❖ P

✗ ✓ ❡✏ ✥ ✔ ✩✵✕ ✭ ✤ ✘❂ ✕ ✥✜ ✩✥✪ ✵✚✕ ✢ ✥ ✓✗✭❀✕ ✙ ✘❂ ✤❀ ✑✛✭ ✕ ✓ ★ ✩✜

✸ ✥◗❂ ✕ ✣ ✓✕✧ ✢ ✔ ✬ ✓✤ ✏ ✜✣✕✯ ✰ ✣❘✹✕ ✏✥✘ ✤ ✚✛ ✜❞ ✧ ✚ ✤✜❙✧✚ ✤ ✜

✏✛✷ ❈✓ ✩ ❚ ✩✕✢ ✤❀ ✵ ✙✧ ✢ ✤ ✮✕✕ ✸ ✹✤ ✧ ✥ ❧ ✬ ✑ ✥✜ t✏ ✶ ✕✢✕ ✩ ✩✥ ✪

✔✗ ✘✗✢✈✘ ✘❂ ✢ ✥✮✕✕ ✵ ✑❯✗ ❡✧ ✓✤ ✚✕ ✥✘ ✤ ✚✛❞ ✵✕ ✷✢✕ ✥✱ ✑✽✮✕ ✻ ✼✕✏

✑ ✜✭ ❘✕✏ ✗✏★ ✚✕ ✥✘✕ ✚✛❞ ✘❂ ✕ ✥✜ ✩✥ ✪ ✵✕ ✼✕ ✵ ✑✽✭ ❱ ✤ ✬ ✜✧ ✩

✭ ✏✭ ✏ ✬✕★ t✕ ✘ ✥ ✚✛ ✜❞ ✯ ✓ ✘❂ ✕ ✥✜ ✬✢ ✗ ✓♥✕ ✥✗ ✬✘ ✻ ✼✕✏✕ ✩❲ ✪✗✘❀✕ ✥ ✜

✧ ✤ ✣✚ ✽✘ ✕❀✘ ✚✕ ✥✘ ✤ ✚✛❞

t✣ ✑✜✜✭ ❘✕✏ ✩✕✏ ✥ ✔ ✩✵✕✭ ✤ ✘❂ ✕ ✥✜ ✬✢ ✘✢ ✜✷ ✥✜ ✔ ✩ ✓✗ ✑✘

✚✕ ✥✘ ✤ ✚✛ ✜ ✘✕ ✥ ✘✏ ✩✥✪ ✔ ✩✵✕✭ ✶ ✕ ✤ ✭✕ ✥✗✏✘ ✚✕ ✥✘ ✥ ✚✛ ✜ ✔✕ ✛✢

✯ ✓✩✥ ✪ ✬✗✢ ✩✚ ✓ ✵ ✥ ✔ ✩✢✕ ✥✗✦ ✕✧ ✕★ ✙❜ ✏✛ ✷ ❈✓ ✩ ✗✻ ✬❂ ✗ ✓✗ ✑✰✘

✚✕ ✥✘ ✥ ✚✛ ✜❞ ✏✛✷ ❈✓ ✧ ✕✏✕ ✜✘✢ ✑ ✥✜ ✭✏✭✏ ✑✥ ✜ ✬✗✢ ✩✗✘ ✰✘ ✚✕ ✥ t✕✘ ✥

❣❳ ❨ ❩ ❬ ❭ ❬❪❨ ❫❨ ❴❵ ❪❛❳ ❝ ❤ ✐ ❦ ♠♣ ❛❨ ❛q r❨ s❝ ❵s ✉ ❤✇ s

(Retreating) ❤✐ ❣①③ ❴❵❪ ❛❳ ❝ ❤ ✐ ❴❩ ④❴❩ ❵❭ ❤

④❨ ✉⑤♠ ❵❤⑥❨ ♣ ⑦ ❣⑧❤❨ ⑥ ❤ ❳ ❬⑨ ❣①⑨③ ⑩❨❨ ❩ ❤ ✉❬♠ ❴❶✉❝ ✇ ❤ ✐ ❵s❛❷ ❬

④✉❸❨❭❝ ❤ ✐ ❣①⑨③ ❹ s ❤ ✐❨ ❬⑨ ❴❩ ❵s❺ ❨ ❬❵ ❴❤ ❻ ❼❨ ❷❨ ✉⑤♠ ❵❤⑥❨ ♣ ❴❨❹ ✇

❽❨ ❤❝ ❣①⑨③ ❹ s ❭❨ ❬s❨ ❬⑨ ❤ ✐❨ ❬⑨ ❫❝ ❦ ❾ ❴❵❿❨ ✉ ➀ ✉⑤❵❿❨ ❫❨ ❬ ❽❨ s s❬

✉ ❬♠ ❵❷ ➁ ④❨ ❴ ➂⑩❨ ❨ ❩ ❤➃⑩❨❨ ① ❵❤ ❫ ❴⑥❨ ✇✉❩➄❨ ➅ ❴⑧❻ ❤ ❫ ❴➆➇❬⑨③

➈➉ ❡ ❡➊➋✕ ✓✤ ✩ ✗ ✓➌✓ ✔ ✩✵ ✕✭ ✤ ✘❂ ✕ ✥✜ ✧ ✤ ✬❱✗ ✩❱ ✪❀✕✔✕ ✥ ✜

✩ ✻ ✼✕✏✕ ✩ ❲✪✗✘ ❀✕ ✥✜ ✩✥✪ ✵ ✜✭✶✕ ✰ ✑ ✥✜ ✗ ✩✗✶ ✕ ✱✓ ✔ ✜✘✢ ✈❀✕ ✚✛➍

➎➏➐➑➒➓ ➔→ ➣↔ ↕ ➏

➙ ❑ ➛ ➜ ➝ (Cliff), ■ ➞ ❉ ▼ ➟ ❑ ➠ ➡ (Terraces), ■ ➢ ➤ ▼ ➥ ❑ ➠ ➡

(Caves) ❖ ➦ ❑❑ ➧P ➨➟ (Stack)

★ ✥✵ ✥ ✘❂ t✚✕ ✙ ✔ ✬✢✭✓ ✬❱✑✽✮✕ ✬❱✗➩❀✕ ✚✛❜ ✩✚✕ ✙ ✬❱✕❀➫ ✭✕ ✥ ✑✽✮❀

✔✕✩❲✪✗✘❀✕✙➭ ✘✢✜✷ ➯✕✗✺✕✰✘ ✶✕ ❲✷ ✽ ✩ ✩✥✗✭✧✕★ ✙ ✬✕✯ ✰ t✕✘✤ ✚✛ ✜❞

✏✷✶✕✷ ✵✶✕✤ ✵✑✽✭❱ ✶✕ ❲✷ ✽ ✧ ✤ ❘✕✏ ✘ ✤✩❱ ✚✕✥✘ ✤ ✚✛ t✕ ✥ ✩✽✪▲

✑✤❂✢ ✵✥ ✏✥✧✢ ➲➳ ✑✤❂✢ ❀✕ ➈✵✵✥ ✔✗✦✕✧ ✚✕✥ ✵✧✘✤ ✚✛❞

✯ ✓✧ ✤ ✘✏✚❂ ✤ ✬✢ ★✧ ✑✜✭ ❘✕ ✏ ✩✕ ✏✕ ❀✕ ✵ ✑✘✏

➵✏✥❂✬✪✕ ✑✰ ✚✕✥✘✕ ✚✛❜ t✕✥ ✵ ✑✽✭❱✤ ✶✕ ❲✷ ✽ ✵✥ ✬❱✕ ➵✘ ♦✕✛✏ ✑✏✣✥ ✵✥

❘✧✕ ✚✕ ✥✘✕ ✚✛❞ ✔✷✢ ❀✥ ➵✏✥❂ ✬✪✕➸✑✰ ✘✢✜✷ ✧ ✤ ✔✕✛✵✘ ➈ ✪✙❡✕✯ ✰ ✵✥

✔✗✦✕✧ ➈✪✙❡✕✯ ✰ ✬✢ ✗✑✏✘✥ ✚✛✜ ✘✕✥ ✯ ✱✚✥✜ ✘✢✜✷ ➯✕✗✺✕✰✘ ✩✥✗✭✧✕★✙

✧✚✘ ✥ ✚✛✜❞ ✶✕❲✷✽ ✧✤ ✧➺✕ ✥✢ ❡➊➋✕ ✓ ✩✥✪ ✗✩❧❃ t✣ ✘✢✜✷ ✥✜

❂✧✢✕✘ ✤ ✚✛✜ ✘✕✥ ✶✕❲✷ ✽ ✩✥✪ ✔✕✦✕✕✢ ✬✢ ✗✢✈✘ ✻ ✼✕✕ ✓ ✣✓✕✘✤ ✚✛ ✜ ✔✕✛✢

✯✵✥ ✷✚✢✕✯ ✰ ✘✧ ✮✕✕✥✮✕✏✕ ✧✢ ✭✥✘✤ ✚✛ ✜ ✗t✵✵ ✥ ✵ ✑✽✭❱ ✤ ✩✜✪✭✢✕★ ✙

✣✓✘✤ ✚✛✜❞ ✯ ✓ ✧ ✜✭✢✕✔✕✥✜ ✧ ✤ ▲✘ ✦ ✩✻✘ ✚✕✥✓✥ ✵✥ ✵ ✑✽✭❱✤ ✶✕❲✷ ✽

✻✼✕✏ ✧ ✤ ✔✕✥✢ ✚❂✘✥ ✚✛ ✜❞ ✶✕❲✷ ✽ ✩✥✪ ✗✓✩✘ ✰✓ ✵ ✥ ❡➊➋✕✓✕✥✜ ✩✥✪ ✩✽✪▲

✔✩♦✕✥✺✕ ✘❂✕✥✜ ✬✢ ✔✏✷❙✼✕✏✷ ▲❈❂ t✕✘✥ ✚✛✜❞ ★✥✵✤ ✔✏✷❙✼✕✏✷

✬❱✗✘✢✕✥✦✕ ✤ ❡➊➋✕ ✓✥✜ t✕ ✥ ✧✶✕ ✤ ✶✕ ❲✷ ✽ ✩✥✪ ✶✕✕✷ ✼✕ ✥❜ ✵✑✽✭❱✤ ✻❂✛✧

✧✚✏✕✘✥ ✚✛✜❞ ✔ ✱❀ ✻✼✕✏❧ ✬✕✥✜ ✧ ✤ ✶✕✕✙✗✘ ✵ ✑✽✭❱✤ ✻❂✛✧ ✶✕ ✤

✔✻✼✕✕❀✤ ✔✕✩❲✪✗✘❀✕✙ ✚✛ ✜ t✕✥ ✘✢✜✷ ✔ ✬✢✭✓ ➻✕✢✕ ✵✑✽✭❱✤ ✬✚✕✗✸✹❀✕✥✜

✩ ✶✕❲✷ ✽ ✧ ✤ ✶✕✕✙✗✘ ✦✕ ✤✢✥❙✦✕ ✤✢✥ ✘✜✷ ✵ ✑✽✭❱ ✤ ✑✛✭✕ ✓✕ ✥✜ ✑✥✜ ✬✗✢✩✗✘✰✘ ✚✕✥

t✕✘✤ ✚✛ ✜ ✔✕✛✢ ✻✼✕✏ ✵✥ ✬❱✩✕✗✚✘ t✏✕✥❘✹ ✵✥ ✔✕➉▲✕✗✭✘ ✢✥✘ ✩

✗♦✕✜✗✷✏ ❡✕✛✸✹✥ ✬✽✗✏✓ (Beach) ✑✥✜ ✬✗✢✩✗✘✰✘ ✚✕ ✥ t✕✘✥ ✚✛ ✜❞

➑➼ ➽➣➾ ➑➏➓ ➔ → ➣↔ ↕ ➏

➚➝ ❉➪❊ (Beaches) ●❑➨ ➥ ❉P ➶➹ ➞ (Dunes)

✘❂ ✕ ✥ ✜ ✧ ✤ ✬❱ ✑ ✽✮✕ ✗ ✩♦✕ ✥✺ ✕✘✕ ✬ ✽✗✏ ✓ ✧ ✤ ➈ ✬✗✻ ✼✕✗✘ ✚✛➘ ❀➴✗ ✬

➈ ✪✣✸ ✹❙✮✕✕✣✸ ✹ ✘ ❂✕ ✥✜ ✬✢ ✶ ✕ ✤ ❀ ✥ ❂ ✽✧ ✸ ✹✕ ✥ ✜ ✑✥✜ ✬✕★ t✕✘✥ ✚✛ ✜❞ ✩✥

➷➬ ➮ ➱ ✃❐❒ ❮ ❰ Ï ÐÑ ÒÓÔÕ ➷➬ ➮ ➱ÖÑ ➱×Ø ➱ÙÚÔ ÛØÔ Ü×Ý Þ➱ ß ➱ ➷à ÐÞ

✚ ✛ ✜ t✕ ✥ ✣✕✭ ✑ ✥ ✜ ✘ ❂ ✤❀ ✑✛ ✭ ✕ ✓ ✣ ✓✘ ✥ ✚✛ ✜❞ ✯ ✓ ✗ ✓♥ ✕ ✥✗ ✬✘

✻ ✼✕✏✕ ✩ ❲✪✗✘ ❀✕ ✥✜ ✧ ✕ ✣ ✓✕ ✢✚ ✓✕ ✔ ✩✵ ✕✭ ✤ ✬✭✕ ✼✕✕ ✥✰✜ ✧ ✤ ✻ ✼✕✕ ❀ ✤

★ ✩✜ ✏✷ ✕✘✕ ✢ ✔✕ ✬❈✗✘ ✰ ✬✢ ✗ ✓✶✕ ✰✢ ✧ ✢✘✕ ✚✛❞ ✔ ✩✵✕✭ ✕ ✥✜ ✧ ✥

✔✗ ✘✗✢✈✘ ✘ ❈✬ ✪✕ ✓ ✩ ✵ ✽✓✕ ✑ ✤ ✏✚✢ ✥ ✜ ✯ ✓✑ ✥✜ ✔✶ ✕ ❈✘ ✬ ❈✩✰ ✬✗✢ ✩✘ ✰✓

✏✕✘ ✤ ✚✛ ✜❞ ✣✸ ✹ ✤ ✓✗✭ ❀✕ ✙ t✕ ✥ ✔✗✦ ✕✧ ✓➴ ✶✕✕✢ ✏✕✘ ✤ ✚✛ ✜❜

✗ ✓ ❡✏ ✥ ✔ ✩✵✕ ✭ ✤ ✘❂ ✕ ✥✜ ✩✥✪ ✵✕ ✼✕ ✸ ✥ ◗❂ ✕ ✣ ✓✕✘ ✤ ✚✛ ✜❞

downloaded from GKTricksIndia.com



76 ❍ � �✁✂ ✄☎ ❍ � ✆✝� ✞✟ ✠ ✞✡ ☛ ✆✟ ✂ ☞✌ �✍ ✄

❧✎ ✏ ✎✑✒✏ ✓✑✒ ✔✕✖ ✎ ✗✘✙ ✖ ✓✎ ✚✎ ✖ r✛✚ ✜✢ ✓✣✓✤✥✦✧✖✚✓★ ✩✪✕ ✧✫✖ ✗✓✎

t✓✬★✭ ✛ ✖ ✢ ✓✓ ✮✓✯✤ ✤ ✮✓✯✤✛✚ ✰✧✜✖✚ ✓✎✙ ✔✓✎ ✖✱✪✦✓✯ ✤

❧✲✯✓✮✛ ✣✗✕ ✓✎✙ ✤✎✦ ❧✛✳✓✎ ✤ ✪✴✢ ✓✮ ✪✴✗✓✕ ✵✎✣✯✎ ✗✓✎✙✭ ✎✶

✐✷✸✹✺ (WINDS)

♠✻✼ ✽ ✾✿❀❁ ✽❂✽❃❄ ❅ ❃❆ ❇ ✽❃ ❈❉❊ ✽✽ ❅❋ ✽✽❂● ■ ❏✽❑▲✽❇ ❏▼ ◆✽❖ ▼ ✽P▼ ✽❃ ❄

✾ ❃❄ ❈ ❅❏ ❡ ▼ ✾◗❘ ❅❈❙✼ ✽❖ ■ ❈ P❇ ❏ ▼ ✽ ▼ ✽P▼ ◗❚❯ ✾✿❀❁ ✽❂●❱

è ✽P✽◆❂ ❋ ✽● ❲✽❉ ❳ ✾❖ ■ ✽❚ P ❋ ✽● ❲✽❉ ❨ ❄❩ ❃ ◗ ✽ ❃ ❬✽ ◆❃ ◗❚ ❄❯ ♠ ✻✼ ✽

è ✽P✽◆❂✽❃❄ ❅❃❆ ❨ ● ▼ ♠❆ ❈ P ❅✽❱❭ ❳ ✾❖ ◗ ✽❃ ❬✽◆● ◗❚ ❪❬❫❫ ❃

◗ ❣ ▼● ❳ ✾❖ ◗ ❅ ✽ ❈❉ ❴ ✽❭ ❵ è✽◆ ✽ ❅❃❆ ❫ ✽❁ ✽ ♠❆ è❅ ✽❖ è ✽P ❳ ❪◆ ▼P◆●

◗❚❯ ❛❫ ❅❃❆ ✾✽❳ ❖ ✾ ❃❄ ▼ ✽❃ ❛❖ ✿ ▼✽ ❅❜ ■ ✽❏❃ ❈P ❊ ✽❝ ❅ P❞ ❅✽ ◆✽❅❢❘ ✽

❤❏◆ ❃ ◗❚ ❄ ◆❁ ✽✽ ■ ❏❭ ❅ ✽◆ ❡❅ ❄ ♠❘ ❅✽◆ ❈❉ ❅ ✽◗ ♠❥ ❈❦ ❏ ◗ ✽ ❃◆✽ ◗❚❯

❈ ❅❏❃ ❄ ✾✿❀❁ ✽❂●❱ è✽P✽◆❂ ❅❃❆ ❫✽❁ ✽♥❫✽❁ ✽ ❊✽● ◆●❅❉ ❳ ❪◆ ❫❃

♣❂◆● ◗❚ ❄ ■ ✽❚P ♠❏❅❃❆ ✾✽❳❖ ✾❃❄ ♦▼✽❅❜ ❃❄ ❈❅❏✽❃❄ ✾❃❄ ❪❅❴ ✽✽❃❊ ✽

♠❥ ❈❦ ❏ ▼P◆❃ ◗❚ ❄❯ ❪❏q❫ ❄❇ ❃◗ ◆❙ ❈❆✽❏● ❈❅❏ ■ ❪è✽▼ ❪❅❏✽❋✽▼✽P●

◗✽❃◆✽ ◗❚❯ ❈❅❏ ■❈❅✽◗❏❞ ❲✽✻✽❖✼ ✽ ■✽❪❇ s✽P✽ ■❈P❇❏ ▼P◆● ◗❚❄❯

■❈❅✽◗❏ ✾❃❄ ❈❅❏ è✽P✽◆❂ ❫❃ ♣✈✉✽❏✽❃❄ ❅❃❆ ▲✽❃❜❃ ▼✼ ✽ ❅ è✽❙ ❂

♠❨ ✽◆● ◗❚❄❯ ❅✽❱❭ ▼● ❈❪P❅◗❏ ▼● ❈❉❪✇❱✽ ✾❃❄ P❃◆ ❅ ❤❬P●

■✽❪❇ ■✽❚❬✽P✽❃❄ ▼● ◆P◗ è✽P✽◆❂●❱ ♣✈✉✽❏✽❃❄ ❈P ♣✽❃❜ ❈◗❭❝♣✽▼P

❲✽✻✽❖✼ ✽ ▼P◆● ◗❚❄❯ ❬❤ ❅✽❱❭ ✾❃❄ ♠❈❪❀❁✽◆ P❃◆ ❅❃❆ ▼✼ ✽ ♣✈✉✽❏✽❃❄

❅❃❆ ◆❂ ❫ ❃ ❜ ▼P✽◆❃ ◗❚❄ ◆✽❃ ❛❫ ▼✽ ❈❉❊ ✽✽❅ ❈❅❏ ❅❃❆ ❫ ❄❅❃❳ ❈P

❪ ❏❊ ✽❖ P ▼ P◆ ✽ ◗ ❚❯ ❱◗ ❈❉ ❪✇ ❱ ✽ ① ② ③ ④ ⑤ ② ⑥ ②⑦ ⑧ ② (Sand

blasting) ❬❚❫● ◗❚❯ ✾✿❀❁ ✽❂✽❃❄ ✾❃❄ ❈ ❅❏❃❄ ▼ ❛❖ P✽❃♣▼

■ ❈P❇ ❏✽❥✾▼ ❅ ❪❏❴ ✽❃❈✼ ✽✽❥ ✾▼ ❀❁✽❂♦❈ ❤❏ ✽◆● ◗❚ ❄❯

❅✽❀ ◆❅ ✾❃ ❄ ✾✿❀❁ ✽❂✽❃❄ ✾❃ ❄ ■ ❪è✽▼ ◆P ❀❁ ✽❂✽❅❢❆ ❪◆❱ ✽❃❄ ▼ ✽

❪❏ ✾✽❖ ✼ ✽ ❤❢◗ ◆⑨ ❴ ✽P✼ ✽ ■ ✽❚ P ❈❉ ❅✽❪◗ ◆ ❬ ❂ ▼● ♣ ✽❇ P ❤✽⑩❶

(Sheet flood) ❫ ❃ ◗ ✽❃ ◆✽ ◗❚❯ ❱❷ ❪ ❈ ✾✿❀❁ ✽❂✽❃❄ ✾❃❄ ❅✻✽✽❖

❤◗❭ ◆ ▼ ✾ ◗ ✽ ❃◆● ◗❚ ❞ ❂❃ ❪▼❏ ❱◗ ■ ❣❈ ❫ ✾❱ ✾ ❃❄ ✾❙❫ ❂✽è ✽✽P

❅ ✻✽✽❖ (Torrential) ❅❃❆ ♦❈ ✾ ❃❄ ◗ ✽❃ ◆● ◗❚❯ ✾✿❀❁ ✽❂●❱

♣ ✈✉✽❏❃ ❄ ■❥❱ ❪ è✽▼ ❅❏❀ ❈ ❪◆ ❪❅◗● ❏ ◗ ✽❃❏ ❃ ❅❃❆ ▼ ✽P✼ ✽ ◆❁ ✽✽

❇ ❚ ❪❏▼ ◆✽ ❈✽❄ ◆P ❅❃❆ ▼ ✽P✼ ✽ ❱ ✽❄❪❸✽▼ ❅ P✽❫ ✽❱ ❪ ❏▼ ■ ❈❴ ✽❱

❫ ❃ ■ ❪è✽▼ ❈❉ ❊ ✽✽❪❅ ◆ ◗ ✽❃◆● ◗❚❯ ■ ◆q ❛ ❏▼ ✽ ❋ ✽● ❲✽❉ ❴ ✽❱ ◗ ✽❃◆ ✽

◗❚ ■ ✽❚ P ❅❃❳ ❈❉ ❅ ✽◗ ❛❫ ■ ❈❴ ✽❱ ❬ ❪❏◆ ✾❂❤❃ ▼ ✽❃ ■ ✽❫ ✽❏●

❫ ❃ ❤◗ ✽ ❂❃ ❬ ✽◆❃ ◗❚ ❄❯ ■❁ ✽✽❖ ◆⑨ ✾✿❀❁ ✽❂✽❃❄ ✾ ❃❄ ■ ❈❴ ✽❱ ❬❪❏ ◆

✾ ❂❤✽ ❅❃❆ ❅❂ ❈ ❅❏ s ✽P✽ ◗● ❏◗● ❄❞ ❅ P❏ ❅ ✻✽✽❖ ❅ ❅ ❢❪✻❜

è ✽✽❃❅ ❏ (Sheet wash) ❫ ❃ ❊ ✽● ❈❉ ❅ ✽❪◗ ◆ ◗ ✽❃◆ ✽ ◗❚ ❯ ❈❅❏

❅❃❆ ❅❂ ✾◗● ❏ ✾ ❂❤❃ ▼✽ ◗● ■ ❈ ❅✽◗ ❏ ▼P ❫ ▼ ◆● ◗❚ ❄ ■ ✽❚ P

❤❢◗ ◆ ⑨ ■ ❈P❇ ❏ ✾❭ ❹❱ ◆q ❈ P◆ ❤✽⑩❶ ❱ ✽ ❅❢❪✻❜ è✽ ✽❃❅❏ ❫ ❃ ◗●

■ ❅❫✽❇ ❪❬❏❫❃ ❈❭❪❂❏ ❪❏❪✾❖ ◆ ◗✽❃◆❃ ◗❚ ❄❞ ■ ❪è✽▼◆P ❁✽❂ ❫ ❃

❏❪❇❱ ✽❃❄ ❅ ❫ ❪P◆✽■ ✽❃❄ s ✽P✽ ■❁ ✽❅✽ ◆P❄❳ ✽❃❄ ❅❃❆ ■ ❈P❇ ❏ s ✽P✽

❤◗ ✽▼P ❂✽❡ ❳ ❡ ❈❇✽❁✽❖ ◗ ✽❃◆❃ ◗❚❄❯ ❈❭❪❂❏ ■❀❁ ✽✽❛❖ ❀❁ ✽❂✽❅❢❆ ❪◆❱✽❝

◗❚ ❄❯ ❅❭❆▲ P❃◆ ❈❭ ❪ ❂❏ (Sand beaches) ❬✽❃ ❀❁ ✽✽❱●

❈❉ ◆● ◆ ◗ ✽❃◆ ❃ ◗❚ ❄❺ ❪▼❫● ■ ✽❚ P ✾✽❚❫ ✾ ✾❃ ❃❄ ❀❁ ✽❙ ❂ ❅ ❄❆ ▼❩❶ ♥❈❥❁ ✽P✽❃ ❄

▼● ◆❄❳ ❈✈✉● ✾❃❄ ❈ ❪P❅❪◆❖ ◆ ◗ ✽❃ ❬ ✽◆❃ ◗❚ ❄❯ ■ ❪ è ✽ ▼ ◆ P ❈❭ ❪ ❂❏

P❃◆ ❅❃❆ ■✽▼✽P ❅❃❆ ▲✽❃❜ ❃ ▼✼ ✽✽❃❄ ❫❃ ❤❏❃ ◗ ✽❃◆❃ ◗❚ ❄❯ ❪❋ ✽❄❪❳ ❂ ❈❭ ❪❂❏

✾ ❃❄ ■❥❱ ❪è ✽▼ ▲ ✽❃❜ ● ❳❭ ❪❜ ▼ ✽❡❝ ◆❁ ✽✽ ❳ ✽❃ ❂✽❪❋ ✾ ▼✽ ❡❝ ◗ ✽ ❃ ◆● ◗ ❚ ❄❯

❈❭❪❂❏ ❅❃❆ ❨ ●▼ ❈●▲❃❞ ❈❭ ❪❂❏ ◆❂ ❫ ❃ ♠❨ ✽❛❖ ❳ ❛❖ P❃◆

❪❜ ❵❤❃ (Dunes) ❅❃❆ ♦❈ ✾❃❄ ❪❏❴✽❃❪❈◆ ◗✽❃◆● ◗❚❯ ◆❜ P❃❹✽✽ ❅❃❆

❫✾✽❏✽❄◆P ❂❄❤✽❛❖ ✾❃❄ ▼❜▼✽❃❄ ❅❃❆ ♦❈ ✾❃❄ ❤❏❃ P❃◆❞ ❪❜ ❵❤❃ ❪❏❻❏

◆❂▲❜ ● ◆❜ ✽❃❄ ❈P ■▼❫ P ❇ ❃❹✽❃ ❬✽ ❫▼ ◆❃ ◗❚ ❄❯

❼❽❾❿➀❽➁❽ (Bars), ❼❽❾➀❽ (Barriers) ➂➃❽❽ ❿➄➅➆ (Spits)

❫ ✾❭❇ ❉● ■ ❈◆❜ ❈ P❞ ◆❜ ❅❃❆ ❫ ✾✽❄ ◆P ❈ ✽❛❖ ❬✽❏❃ ❅ ✽❂● P❃◆

■ ✽❚ P ❪❋ ✽❄❪❳ ❂ ▼● ▼❜ ▼ ■ ❈◆❜ ❫ ✾ ✽❏✽ ❄◆P ❈ ✽❛❖ ❬ ✽❏❃ ❅ ✽❂●

P ❃ ◆ ■ ✽ ❚ P ❪ ❋ ✽ ❄ ❪ ❳ ❂ ▼ ● ▼ ❜ ▼ ▼ ✽ ❃ ■ ❈ ◆ ❜ P ✽ ❃ ❪ è ✽ ▼

(Offshore bar) ▼◗ ❂✽◆● ◗❚ ❯ ❡❃❫ ● ■ ❈◆❜ ●❱ P✽❃❪è ✽▼ ✽

❬✽ ❃ P❃◆ ❅❃❆ ■ ❪ è✽▼ ❪❏❴ ✽❃❈✼ ✽ ❫ ❃ ♠❆ ❈P ❪❇❹ ✽ ✽❛❖ ❈❩❶ ◆● ◗❚

♠❫ ❃ ➇②➈➉ ②➊➇ ②➈➋➉ ②➌ ② (Barrier bar) ▼◗ ◆❃ ◗❚ ❄❯ ■ ❈ ◆❜ ●❱

P✽❃ è✽ ❅ P✽❃❪ è✽▼ ✽❡❝ ❈❉ ✽❱q ❱✽ ◆✽❃ ❹✽✽❩❶● ❅❃❆ ❈❉ ❅❃❋ ✽ ❈P ❱ ✽

❏❪❇❱ ✽❃❄ ❅❃❆ ✾❭◗✽❏✽❃❄ ❅❃❆ ❫ ❻✾❭❹ ✽ ❤❏◆● ◗❚ ❄❯ ▼❛❖ ❤✽P ❛❏

P✽❃❪è✽▼✽■✽❃❄ ▼✽ ❡▼ ❪❫ P✽ ❹ ✽✽❩❶● ❫ ❃ ❬❭❩❶ ❬✽◆✽ ◗❚ ◆✽❃ ❛❦◗❃❄

➋➍➎➏ ▼◗◆❃ ◗❚❄ ➐❪♣❸✽ ➑ ➒➓➔ → ❋ ✽● ✻✽❖❀❁ ✽❂ ❫ ❃ ❡▼ ❪❫ P✽

❬❭ ❩❶ ❏❃ ❈ P ❊ ✽● ❪❀ ❈❜ ❪❅ ▼ ❪❫ ◆ ◗ ✽❃◆● ◗❚❯ P✽ ❃❪è✽▼ ✽❡❝ ❞ P✽❃è ✽ ❅

❪❀❈❜ è✽● P❃♥è✽● P❃ ❹ ✽✽❩❶● ❅❃❆ ✾❭❹ ✽ ❈P ❤⑩❶◆❃ P◗◆❃ ◗❚❄ ❪❬❫❫ ❃

❹ ✽✽❩❶● ▼✽ ❫✾❭❇❉ ✾❃❄ ❹✽❭ ❂❏❃ ❅✽❂✽ s ✽P ◆❄❳ ◗ ✽❃ ❬✽◆✽ ◗❚ ◆❁ ✽✽

▼✽❂✽❄◆P ✾❃❄ ❹ ✽✽❩❶● ❡▼ ❂❚❳❙ ❏ ✾❃❄ ❈❪P❅❪◆❖◆ ◗ ✽❃ ❬✽◆● ◗❚❯

❂❚❳❙ ❏ ❊ ✽● è✽● P❃♥è✽●P❃ ❀❁✽❂ ❫ ❃ ❂✽❡ ❳❱❃ ◆❂▲❜ ✽❃❄ ❫❃ ❱✽ ❈❭❪❂❏

❫ ❃ ❅✽❱❭ s ✽P✽ ❂✽❡ ❳❱❃ ◆❂▲❜ ❫ ❃ ❂❚❳❙ ❏ ❅❃❆ ❀❁✽✽❏ ❈P ❡▼

♣✽❚❩❶❃ ❅ ❪❅❀◆❢◆ ◆❜●❱ ✾❚❇ ✽❏ ✾❃❄ ❪❅▼❪❫ ◆ ◗ ✽❃ ❬✽◆❃ ◗❚ ❄❯

➣✚ ✓ ✩ ✓✪ t✓ ✯✖ ✎ ✗ ✘✙ ✧✔ ❧✮ ✲✫✴ ✤ ✎✦ ✩✪✖ r ✪✕ ✰ ✯✛

✕ ✓ ✎✧✳✓✔ ✓✬★ ✖ ✱✪✦ ✓ ✯ ✩ ✓✘✕ ❧✲ ✯✓ ✮✛ ✣ ✗✕ ✓✎✙ ✤✎✦ ✩ ✓↔ ✮↕ ✓ ✤✎✦

❧ ✮✚ ❧✰ ❧✎ ✪ ✗✣ ✎ ✰➙ ✓✤ ✔✕ ✖ ✛ ✗ ✘✙ ➣✚ ✓ ✎✙ ✧✔ ✚ ✎ ✕ ✓ ✎✧✳✓ ✔✓✬★

➛ ✯✔✛ ✪✴✰ ✣✖ ✓ ✔✓✎ ✔✮ ✔✕ ✫ ✎✖ ✛ ✗✘✙ ✶ ➛❧ ✤✎✦ ✰ ✓✫ ✕ ✓✎ ✳✓➜

✪ ✲✧ ✣✯ ➜ ✪ ✲ ✧✣✯ ✜ ✖✱✪ ✖ ✢ ✓✓ ✮ ✘✙✭ ✴ ✓ ✎✤ ✗ ✘✙ t✓ ✎ ➛✯ ✔✛ ✪✴✰ ✣✖ ✓ ✔✓✎

✵ ✎✣✖ ✎ ✗ ✘✙✶ ✩✖ ➝ ✩✭ ✕ ✗ ✮ ✖ r✓✎✙ ✤✎✦ ✧ ✔✯ ✓✕ ✓✎✙ ✪✕ ✪ ✓✬ t✓ ✯✎

✤ ✓✣ ✎ ✮✘✙✭✴ ✓✎✤ ✤ ✖ ✣✏ r (Sedimentary budget)

downloaded from GKTricksIndia.com
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❧✏✑✒✓ ✔✕✖✗✕ ✔✘✙ ✚✛✜✢✕✣✕✖✏ ✚✖ ✏ ✓✤✥✦✕✧ ★✕✘✩✪✫✬ ✭✤✓✦✤✚✗

✗✢✕✕ r✮✕✕✯ r✖✰ ✱✕✥ ✭✲✑ ❧✚✦ ✗✳ ✔✫ ✑✴r✕✤✔✗ ✔✕✖✗✫ ✔✘✏✙

✈✵✶✷✸✹✺✻✼ ✽✾✹✿❀✵

✐❁❂❃❄❁❅❆ (Pediment) ❇❈❉❊ ✐❋●■❈❏❃ (Pediplain)

✚✛✜✢✕✣✕✖✏ ✚✖ ✏ ❡✕❑✥▲▼✦ ✳✕ ✤r✳✕❧ ✚◆❖✦✗P ✑✖✩✫✚✖ ✏◗ ✳✕

✤✓✚✕✯❢✕ r ❘❧✳✕ ✔✫ ✤r✳✤❧✗ ❙✑ ✔✘✙ ✑r✯✗✕✖✏ r✖✰ ✑✕✥ ✑❚

✚✣✱✖ ❚✤✔✗ ✭✢✕r✕ ✚✣✱✖ ❧✤✔✗ ✚✏✥ ❯✕✣ r✕✣✖ ★❱❲✕✓✫

✗✣ ❳❨❩❬❭❨❪❫ ✳✔✣✕✗✖ ✔✘✏✙ ✑✖✩✫✚✖✏◗ ✳✕ ✤✓✚✕✯❢✕ ✑r✯✗✫✦

✭❴✴❡✕✕❴ r✖✰ ✭✑❚✥✓ ✚◆❖✦✗P ❧✤❚✗✕ r✖✰ ❵✕✘✤✗❛ ✭✑❚✥✓

r ★✕✥❚ ✱✕❯✪ ✥✕✖✓✕✖ ✏ r✖✰ ❧✏✦◆♦✗ ✭✑❚✥✓ ❧✖ ✔✕✖✗✕ ✔✘✙

✭✑❚✥✓ ❡✕❑❧✏✔✤✗ r✖✰ ✗✫r✴ ❯✕✣ r✕✣✖ ✳✕✖❚ r✖✰

❧✕✢✕❜❧✕✢✕ ✑✴✕❚✏❡✕ ✔✕✖✗✕ ✔✘ ✦✕ ✤rr✗✯✤✓✳✫ ❝✕❚✕ ✤✓✦✏✤❞✕✗

✳◗✕r✕✖ ✏ r✖✰ ✗✫r✴ ❯✕✣ r✕✣✖ ✑✕▼r✯ ✑❚ ✭✑❚✥✓ ✑✴✕❚✏❡✕ ✔✕✖✗✕

✔✘✙ ❛✱ ❣✳ ✱✕❚ ❣✳ ✗✫r✴ ✚✏✥ ❯✕✣ r✖✰ ❧✕✢✕ ✑✖✩✫✚✖✏◗

✳✕ ✤✓✚✕✯❢✕ ✔✕✖ ❛✕✗✕ ✔✘ ✤❛❧r✖✰ ✑✫❤✖ ❣✳ ❡✕▲❴◆ ✦✕ ✚◆♦✗

✑✕▼r✯ ✔✕✖✗✕ ✔✘ ✗✕✖ ✳◗✕r r✖✰ ✳✕❚❢✕ ✚✏✥ ❯✕✣ ✗✢✕✕ ✚◆♦✗

✑✕▼r✯ ✑✫❤✖ ✔◗✓✖ ✣❴✗✕ ✔✘✙ ✭✑❚✥✓ ✳✫ ❥❧ ✑❦✤✗ ✳✕✖

✑▲✮♠❵✕❚❢✕ (Backwasting) r✖✰ ❝✕❚✕ ✳✫ ❴❥✯ ❯✕✣ ✳✫

❧✚✕✓✕✏✗❚ ✤✓r✗✯✓ ✤r✴✰✦✕ ✳✔✗✖ ✔✘✏✙ ✭✗P ❧✚✕✓✕✏✗❚ ❯✕✣

✤✓r✗✯✓ ❝✕❚✕ ✑r✯✗✕✖✏ r✖✰ ✭❴✴❡✕✕❴ ✳✕✖ ✭✑❚✤✥✗ ✳❚✗✖ ✔◆❣

✑✖✩✫✚✖✏◗ ✭✕❴✖ ✱❯✪✗✖ ✔✘✏ ✗✢✕✕ ✑r✯✗ ✤♥✕❧✗✖ ✔◆❣ ✑✫❤✖ ✔◗✗✖ ✔✘✏

✭✕✘❚ ♣✕✫❚✖❜♣✕✫❚✖ ✑r✯✗✕✖✏ ✳✕ ✭✑❚✥✓ ✔✕✖ ❛✕✗✕ ✔✘ ✭✕✘❚ r✖✰r✣

q❪s❨t✉✇① (Inselberg) ✤✓✤✚✯✗ ✔✕✖✗✖ ✔✘✏ ❛✕✖ ✤✳ ✑r✯✗✕✖ ✏ r✖✰

✭r✤▼✕✮◗ ❙✑ ✔✘✏✙ ❥❧ ✑✴✳✕❚ ✚✛✜✢✕✣✫✦ ✑✴✥✖▼✕✕✖✏ ✚✖✏ ❣✳

❘②★ ♣✕❚✕✗✣✬ ✭✕r▲✰✤✗ ✤r✔✫✓✬ ✚✘✥✕✓ ✚✖✏ ✑✤❚r✤✗✯✗ ✔✕✖

❛✕✗✕ ✔✘ ✤❛❧✖ ❳❨❩❬③t❨④⑤❳⑥⑦⑧⑨t❬ ✳✔✗✖ ✔✘✏✙

⑩❏❈❶❈ (Playa)

✚✛❡✕❑✤✚✦✕✖✏ ✚✖ ✏ ✚✘✥✕✓ (Plains) ✑✴✚◆❖✕ ✜✢✕✣❙✑ ✔✘✏✙ ✑r✯✗✕✖✏

r ✑✔✕✤✩✪✦✕✖ ✏ ❧✖ ✤♥✕❚✖ ✱✖✤❧✓✕✖✏ ✚✖✏ ✭✑r✕✔ ✚◆❖✦✗P ✱✖✤❧✓ r✖✰

✚♣✦ ✚✖✏ ✔✕✖✗✕ ✔✘ ✗✢✕✕ ✱✖✤❧✓ r✖✰ ✤✳✓✕❚✕✖✏ ❧✖ ✣❴✕✗✕❚ ✣✕❣

✔◆❣ ✭r❧✕✥ ❛✚✕r r✖✰ ✳✕❚❢✕ ✱✖✤❧✓ r✖✰ ✚♣✦ ✚✖✏ ✣❴❡✕❴

❧✚✗✣ ✚✘✥✕✓ ✳✫ ❚★✓✕ ✔✕✖ ❛✕✗✫ ✔✘✙ ✑✦✕✯❷✗ ❛✣

❘✑✣❸♣✕ ✔✕✖✓✖ ✑❚ ✦✔ ✚✘✥✕✓ ❘✢✕✣✖ ❛✣ ❵✕✖❞✕ ✚✖ ✏ ✑✤❚r✤✗✯✗

✔✕✖ ❛✕✗✕ ✔✘✙ ❥❧ ✑✴✳✕❚ ✳✫ ❘✢✕✣✫ ❛✣ ❹✫✣✖✏ ✔✫ ③t⑨❺⑨

(Playa) ✳✔✣✕✗✫ ✔✘✏✙ ❷✣✕✦✕ ✚✖✏ r✕✮✑✫✳❚❢✕ r✖✰ ✳✕❚❢✕

❛✣ ✭✲✑ ❧✚✦ r✖✰ ✤✣❣ ✔✫ ❚✔✗✕ ✔✘ ✭✕✘❚ ✭✳❧❚

❷✣✕✦✕ ✚✖✏ ✣r❢✕✕✖✏ r✖✰ ❧✚▲❦ ✤✓❵✕✖✑ ✑✕❣ ❛✕✗✖ ✔✘✏✙ ❣✖❧✖

❷✣✕✦✕ ✚✘✥✕✓✬ ❛✕✖ ✣r❢✕✕✖ ✏ ❧✖ ❡✕❚✖✏ ✔✕✖ ✏✬ ❻❼❏❊ ❽❈❾❿❄ ❶❈

➀❈❈❊❃❶ ➀❈❁➁❈ (Alkali flats) ✳✔✣✕✗✖ ✔✘✏✙

❇✐➂❈➃➄ ➅➆➇ (Deflation hollows) ➆■❈❈ ➅➈➃❈

(Caves)

✑r✓✕✖✏ r✖✰ ❣✳ ✔✫ ✤✥▼✕✕ ✚✖✏ ✜✢✕✕✦✫ ✑✴r✕✔ ❧✖ ★❱❲✕✓✕✖ ✏ r✖✰

✭✑❵✕✦ ❛✤✓✗ ✑✥✕✢✕✯ ✦✕ ✭❧✏❴✤♠✗ ✤✚❱❲✫ ✳✕ ✭✑r✕✔✓

✔✕✖✗✕ ✔✘✙ ❥❧ ✑✴✤➉✦✕ ✚✖ ✏ ❘✢✕✣✖ ❴✗✯ ✱✓✗✖ ✔✘✏ ✤❛✒✔✖✏

➊❳➋⑨➌④ ✇➍① ✳✔✗✖ ✔✘✏✙ ✭✑r✕✔✓ ✑✴✤➉✦✕ ❧✖ ★❱❲✕✓✫

♣✕❚✕✗✣ ✑❚ ❤✕✖◗✖ ❴è➎✖ ✦✕ ❴◆✤✔✳✕❣✧ ❡✕✫ ✱✓✗✫ ✔✘✏✙ ✗✫r✴ r✖❴

✑r✓ r✖✰ ❧✕✢✕ ❘✩✪✓✖ r✕✣✖ ♣✕❑✣ ✳❢✕ ✭✑♥✕✮✕✯❢✕ ❧✖ ★❱❲✕✓✫

✗✣ ✑❚ ✑✔✣✖ ❘✢✕✣✖ ❴✗✯ ✤❛✒✔✖✏ ➂❈➆➏➅➆➇ (blowouts)

✳✔✗✖ ✔✘✏➐ ✱✓✕✗✖ ✔✘✏ ✭✕✘❚ ❥✓✚✖✏ ❧✖ r◆✰❤ r✕✗❜❴✗✯ ❴✔❚✖ ✭✕✘❚

✤r✜✗▲✗ ✔✕✖ ❛✕✗✖ ✔✘✬ ✤❛✒✔✖✏ ✇➑➌⑨ (Caves) ✳✔✗✖ ✔✘✏✙

➒➁❈❻ (Mushroom)➓ ❆❁➔❏ ➆■❈❈ ✐❃❿→❻❈ ➣❈❉❏

✚✛✜✢✕✣✕✖✏ ✚✖ ✏ ✭✤♣✕✳✗❚ ★❱❲✕✓✖✏ ✑r✓ ✭✑r✕✔✓ r ✭✑♥✕✮✕✯❢✕

❝✕❚✕ ▼✕✫♥✕✴✗✕ ❧✖ ✳◗ ❛✕✗✫ ✔✘✏ ✭✕✘❚ r◆✰❤ ✑✴✤✗❚✕✖♣✕✫ ★❱❲✕✓✕✖ ✏

r✖✰ ✤♥✕❧✖ ✔◆❣ ✭r▼✕✖✮✕ ✤❛✓r✖✰ ✭✕♣✕✕❚ ✑✗✣✖ r ❘✰✑❚✫ ❡✕✕❴

✤r✜✗▲✗ ✭✕✘❚ ❴✕✖✣✬ ◗✕✖✑✫ r✖✰ ✭✕✳✕❚ r✖✰ ✔✕✖✗✖ ✔✘✬ ❤❞✕✳ r✖✰

✭✕✳✕❚ ✚✖✏ ✑✕❣ ❛✕✗✖ ✔✘✏✙ ✳❡✕✫❜✳❡✕✫ ✑✴✤✗❚✕✖♣✕✫ ★❱❲✕✓✕✖✏ ✳✕

❘✰✑❚✫ ✤✔✜❧✕ ✚✖❛ ✳✫ ❡✕✕✧✤✗ ✤r✜✗▲✗ ✔✕✖✗✕ ✔✘ ✭✕✘❚

✭✤♣✕✳✗❚ ❣✖❧✖ ✭r▼✕✖✮✕ ✑✫✤♠✳✕ ✳✫ ❡✕✕✧✤✗ ❖✕✩✪✖ ❚✔✗✖ ✔✘✏✙

↔↕➙➛ ➜↕➝➞ ➟ ➠➟➡ ➟➢➤ ➥↕➞↕ ↔➡↕➦ ➧➦ ➨➠➞➝➡↕➩➫➭

➯➲↕➳➵➠↕➢➸ ➭↕➢ ➟➺➻↕➼➽ ➭➞➢➸➾

❿➄➀❈❁❿✐➆ ●■❈❏➚✐

✑r✓ ❣✳ ❤✧◗✕❥✯ ✳❚✓✖ r✕✣✕ ✳✕❚✳ (Sorting agent)

❡✕✫ ✔✘✬ ✭✢✕✕✯✗ ✑r✓ ❝✕❚✕ ✱✕❚✫✳ ❚✖✗ ✳✕ ✑✤❚r✔✓ ✭✤♣✕✳

❘✰✧★✕❥✯ r ✭✤♣✕✳ ✥❑❚✫ ✗✳ ✔✕✖✗✕ ✔✘✙ ✑r✓✕✖✏ r✖✰ r✖❴ r✖✰

✭✓◆❙✑ ✚✕✖◗✖ ✭✕✳✕❚ r✖✰ ✳❢✕ ♣✕❚✕✗✣ r✖✰ ❧✕✢✕ ♥✕✮✕✯❢✕

✳❚✗✖ ✔◆❣ ★✣✖ ✭✕✗✖ ✔✘✏ ✭✕✘❚ ✭✑✓✖ ◗✳❚✕✓✖ ❧✖ ✭✒✦ ✳❢✕✕✖✏

✳✕✖ ❯✫✣✕ ✳❚ ✥✖✗✖ ✔✘✏✬ ✤❛❧✖ ❧✕✲◗✖▼✕✓ ✳✔✗✖ ✔✘✏✙ ✔r✕ ✚✖✖ ✏

✣◗✳✗✖ ✚✔✫✓ ✳❢✕ ✭✑✖❵✕✕r▲✰✗ ✭✤♣✕✳ ✥❑❚✫ ✗✳ ❘✩✪✕

✳❚ ✣✖ ❛✕❣ ❛✕ ❧✳✗✖ ✔✘✏✙ ★❑✧✤✳✬ ✑r✓✕✖✏ ❝✕❚✕ ✳❢✕✕✖ ✏ ✳✕

✑✤❚r✔✓ ❘✓r✖✰ ✭✕✳✕❚ r ❡✕✕❚ r✖✰ ✭✓◆❙✑ ✔✕✖✗✕ ✔✘✬ ✭✗P

✑r✓✕✖✏ ✳✫ ✑✤❚r✔✓ ✑✴✤➉✦✕ ✚✖✏ ✔✫ ✑✥✕✢✕✕✖➪ ❤✧◗✕❥✯ ✳✕ ✳✕✚ ✔✕✖

❛✕✗✕ ✔✘✙ ❛✱ ✑r✓ ✳✫ ❴✤✗ ♥✕◗ ❛✕✗✫ ✔✘ ✦✕ ✣❴❡✕❴ ✛✳

❛✕✗✫ ✔✘ ✗✕✖ ✳❢✕✕✖✏ r✖✰ ✭✕✳✕❚ r✖✰ ✭✕♣✕✕❚ ✑❚ ✤✓❵✕✖✑❢✕ ✑✴✤➉✦✕
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✈✎✏✑✒

✶✲ ❝✓✔✕✖✗✘✙✚✗ ✚✛✜✢ ✣

 (i) ▲✤✥✦✧★ ✩✪✫✥✬ ✫✭ ✩✫✬ ✮✪▲✤✥✥ ✯✰✱ ✮✳✥✥✰✯✴✵✥ ✫✷✥✪ ★✸✯✴✵✥ ✹✥✰✺✥ ✹✻✼

✽✫✾ ✺r✿✥✥✪▲✤✥✥ ✽✵✥✾ ★✸✤✥✯ ★✸✥✻❀❁✥✪▲✤✥✥

✽❂✾ ✮✱✩✺✯ ★✸✥✻❀❁✥✪▲✤✥✥ ✽❃✥✾ ✪♦❄✥✪▲✤✥✥

(ii) ❅✫ ❂✹❆✭ ❃✥✥✷✭ ✩❇✬✫✭ ✩✪❈✥✰❉✥✺✥ ✬✭❀❁✭❊✴✯✥ ✵✥❋❁✰ ❀✥✦ ✹✥✰✺✰ ✹✻✱● ✩✫✬ ❊✥✯ ✬✰ ❇✥❊✭ ❇✥✺✭ ✹✻ ■

✽✫✾ U ✮✥✫✥❆ ❃✥✥✷✭ ✽✵✥ ✾✮✱✳✥✭ ❃✥✥✷✭

✽❂✾ ❂✥❏❇❑ ✽❃✥✾ ✪✻▼✩❊◆❊

❖P◗❘❙P ❚P❯❱❲ ❚❳❨ ❖❱❩ ❬❭❪ ❭❯❫ ❢❪❴P❯❢❬❱ ❵❛P❜❞❬P❯❘ ❡❯❘ ❣❤PP❯❘

❣❲ ❡❚❲❪❱P ❙P❲ ✐❯❥P❲ ❦P ❧❣❱❲ ❚❳❨ ◗❯❱ ❣❲ ❖P❬♠❢❱♥ ❭

❵❛PP♣❲ ❬❭❪ ❢✐qPP ❭❯❫ ❖PsPP◗ ❬◗ qPt✉❣ ❬✇✐❯qPP❯❘ ❡❯❘ ❬❭❪

❢❪❴P❯❢❬❱ ❵❛P❜❞❬ ❢❭❣❢❧❱ ❚P❯❱❯ ❚❳❘❨

①②③④⑤⑥⑦⑧①⑨ (Sand dunes)

⑩✉❤P qPt✉❣ ❡❶❵❛P❜ ❷P❜♠❸❢❹❺❷P❯❘ ❭❯❫ ❢❪❡P♥❤P ❭❯❫ ⑩❬♣t❻❱

❵❛PP❪ ❚❳❘❨ ❼❪❭❯❫ ❢❪❡P♥❤P ❭❯❫ ❢❜❽ ❖❭◗P❯sP ❣P ❚P❯❪P ❙P❲

❖❾♣❘❱ ❖P❭q♣❣ ❚❳❨ ❷P❜♠❸❢❹❺❷❯ ❢❭❢❙P❿❪ ❬✇❣P◗ ❭❯❫ ❚P❯❱❯

❚❳❘ ➀❢➁➂P ➃➄➅➆➇❨

❪❭ ➁❘✐✇P❣P◗ ❢❹❺❷❯ ❢❦❪❣❲ ❙Pt❦P❽➈ ❬❭❪P❯❘ ❣❲ ❢✐qPP ❡❯❘

❢❪❣❜❲ ❚P❯❱❯ ❚❳ ❘➉ ①➊➋②②➌ ❣❚❜P❱❯ ❚❳❘❨ ❦❚P➈ ◗❯❱❲❜❯

sP◗P❱❜ ❬◗ ❖P❘❢qP❣ ❞❬ ❧❯ ❭❪❵❬❢❱ ❙P❲ ❬P❼♥ ❦P❱❲ ❚❳ ❘❘

❭❚P➈ ➍➊➎③⑥➏➐ (Parabolic) ❷P❜t❣P❸❢❹❺❷P❯ ❘ ❣P

❢❪❡P♥❤P ❚P❯❱P ❚❳➑ ❖❛PP♥❱➒ ❖➓◗ ❬❭❪P❯ ❘ ❣❲ ❢✐qPP ❵❛PP♣❲ ◗❚❯

❱P❯ ❬◗❭❜❢♣❣ ❷P❜♠❸❢❹❺❷❯ ❷◗❥PP❪ ❧❯ ❢❙P❿❪ ❖P❭➔❫❢❱

❭P❜❯ ❚P❯❱❯ ❚❳❘➉ ❧❲→➣P❫ (Seif) ❷◗❥PP❪ ❣❲ ❚❲ ❙PP❘❢❱ ❚P❯❱❯

❚❳❘❨ ❧❲❬❫ ❷P❜♠❸❢❹❺❷P❯❘ ❡❯❘ ❭❯❫❭❜ ❽❣ ❚❲ ❙Pt❦P ❚P❯❱❲ ❚❳❨

❽❯❧P ❬❭❪P❯ ❘ ❣❲ ❢✐qPP ❡❯ ❘ ❷✐❜P❭ ❭❯❫ ❣P◗❤P ❚P❯❱P ❚❳❨ ❧❲❬❫

❣❲ ♣❚ ❙Pt❦P ⑩❫➈➁❲ ❭ ❖❢↔❣ ❜❘❷P❼♥ ❡❯❘ ❢❭❣❢❧❱ ❚P❯

❧❣❱❲ ❚❳❨ ❦❷ ◗❯❱ ❣❲ ❖P❬♠❢❱♥ ❣❡ ❱❛PP ❬❭❪P❯ ❘ ❣❲

❢✐qPP ❵❛PP♣❲ ◗❚❯ ❱P❯ ❖❪t✐❳s♣♥ ❢❹❺❷❯ (Longitudinal

dunes) ❷❪❱❯ ❚❳ ❘❨ ♣❯ ❖❾♣❢sP❣ ❜❘❷P❼♥ ❭ ❣❡ ↕➈➁P❼♥

❭❯❫ ❜➙❷P♣❡P❪ ❣❹❣ ❬✇❱❲❱ ❚P❯❱❯ ❚❳ ❘❨ ❖❪t❬✇❵❛P ❢❹❺❷❯

(Transverse dunes) ❬✇➁❢❜❱ ❬❭❪P❯ ❘ ❣❲ ❢✐qPP ❭❯❫

❧❡❣P❯❤P ❬◗ ❷❪❱❯ ❚❳ ❘❨ ❼❪ ❢❹❺❷P❯❘ ❭❯❫ ❢❪❡P♥❤P ❡❯ ❘ ❬❭❪P❯ ❘

❣❲ ❢✐qPP ❢❪❢q➁❱ ❖P❳◗ ◗❯❱ ❣P ❧✇P❯❱ ❬❭❪P❯ ❘ ❣❲ ❢✐qPP

❭❯❫ ❧❡❣P❯❤P ❬◗ ❚P❯ ❘❨ ♣❯ ❖❢sP❣ ❜❘❷❯ ❭ ❣❡ ↕➈➁P❼♥

❭P❜❯ ❚P❯❱❯ ❚❳❘❨ ❦❷ ◗❯❱ ❣❲ ❖P❬♠❢❱♥ ❖❢sP❣ ❚P❯ ❱P❯

❖❢sP❣❱◗ ❢❪♣❢❡❱ ❷P❜t❸❢❹❺❷❯ ❽❣❸✐♠❧◗❯ ❡❯ ❘ ❢❭❜❲❪ ❚P❯

❦P❱❯ ❚❳ ❘ ❖P❳◗ ⑩❪❣❲ ❭P❵❱❢❭❣ ❖P❭➔❫❢❱ ❭ ❖❪P❯❥P❲

❢❭qP❯✉P❱P❽➈ ❪❚❲❘ ◗❚❱❲❘❨ ❡❶❵❛P❜P❯ ❘ ❡❯ ❘ ❖❢sP❣❱◗ ❢❹❺❷P❯❘ ❣P

❵❛PP❪P❘❱◗❤P ❚P❯❱P ◗❚❱P ❚❳ ❖P❳◗ ❼❪❡❯❘ ❧❯ ❭t❫➛ ❢❭qP❯✉P❣◗

❡P❪❭ ❷❢❵❱♣P❯ ❘ ❭❯❫ ❢❪❣❹ ❢❵❛P❱ ❚P❯ ❦P❱❯ ❚❳❘❨

➜➝➞➟ ➠➡➢➤ ➥ ➦➟➧➨➩➜➫➭➦➟➯➲ ➳➯➵ ➜➳➜➸➟➺➻ ➼➽➾ ➚➪➶ ➹➟➶➟ ➳➟➘➴
➜➷➬➟➟ ➮➟ ➜➝➞➟➱➟
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(iii) ❢✏✑✏ ✒✓✔ ✕✓ ❢✖✏ ✗✘✙✓✚✛✛✓✔ ✒✓✔ ✜✛✕✛✢❢✏✖ ✣✗✤✛✢ ✗✘❢✥✢✛ ✢✛✔❢✦✛✖ ✣✗✤✛✢ ✗✘❢✥✢✛ ✖✧ ✣✗✓✤✛✛ ✣❢★✛✖

✚✛❢✬✩✚✛✛✪✧ ✫✛✓✩✧ ✫✭ ✮

✯✖✰ ✣✛✙✘✱ ✗✘✙✓✚✛ ✯✲✛✰ ✚✛✳✴✖ ✗✘✙✓✚✛

✯✵✰ ✶✷✏✛✸✗✹✺✛✜ ✗✘✙✓✚✛ ✯✻✛✰ ❢✫✒✏✙ ✗✘✙✓✚✛

(iv) ❢✏✑✏ ✒✓✔ ✕✓ ✖✛✭✏ ✕✛ ✼✬✩✽✢ ✪✓✗✧✾ (Lapies) ✚✛✿✙ ✖✛✓ ✗❢✜❀✛✛❢✴✛✩ ✖✜✩✛ ✫✭ ✮

✯✖✰ ◆✛✓❁✓ ✕✓ ✒★✢✒ ✣✛✖✛✜ ✼✓❂ ❃✺✛✪✓ ✵✩✱

✯✲✛✰ ❄✓✕✓ ❅✺✛✪❆✗ ❢✾✏✼✓❂ ❇✗✜✧ ✒✳✲✛ ✼❈❉✛✛✖✛✜ ✼ ✏✧✶✓ ✕✓ ✖✧✗ ✼✓❂ ✣✛✖✛✜ ✼✓❂ ✫✛✓✩✓ ✫✭✔❊

✯✵✰ ❄✓✕✓ ❅✺✛✪❆✗ ✾✛✓ ★✛✜✛✩✪ ✕✓ ✾✪ ✼✓❂ ❁✗✖✏✓ ✕✓ ❋✏✩✓ ✫✭✔❊

✯✻✛✰  ✣❢✏✢❢✒✩ ★✛✜✛✩✪ ❢✾✏✼✓❂ ✩✧✲✛✓ ✖❁✖ ✼ ✲✛✛✈✶ ✫✛✓✔❊

(v) ✵✫✜✓① ✪✔❋✓ ✼ ❢✼❅✩❈✩ ✵✩✱ ✢✛ ❋✓❢✕✏ ❢✾✏✼✓❂ ✚✛✧✴✛✱ ✙✧✼✛✜ ✲✛●■✓ ❏✛✪ ✼✛✪✓ ✼ ❢✖✏✛✜✓ ✲✛●■✓ ✼ ✣✼✩✪

✫✛✓✩✓ ✫✭✔① ❃❣✫✓✔✔ ✬✢✛ ✖✫✩✓ ✫✭✔❑

✯✖✰✕✼✱❂ ✯✲✛✰ ✗✛✐✚✼✖ ❢✫✒✛✓❏■

✯✵✰ ✻✛✛❁✧ ❢✫✒✏✙ ✯✻✛✰ ❄❅✖✜

▲▼ ❖P◗P❖❘❖❙❚❯ ❱❲❳P❚❨❩ ❬❨❭ ❪❫❚❴ ❘❵❛❚❵ ❜❝ ❳❚❞❡❚❨❩ ❤❨❩ ❡❥❖❦❧ ♠

(i) ✶♣♥✛✏✛✓✔ ✒✓✔ ✣★✛✮✖✐✩✩ ❢✼✕✗✱ ✣✛✭✜ ✒✭✙✛✏✧ ❀✛✛✵✛✓✔ ✒✓✔ ✾✪✛✓❏■■■ ✼✓❂ ✕✛✒✛❣✢ ❢✼✕✗✱ ✬✢✛ ❋✩✛✩✓ ✫✭✔❑

(ii) ✻✛✛❁✧ ✜✔♦✘ ✣✺✛✼✛ ✢✳✼✛✪✛ ✖✛ ❢✼✖✛✕ ✼✭❂✕✓ ✫✛✓✩✛ ✫✭❑

(iii) ✶✷✏✛✢✳✬✩ ✶♣♥✛✏✧ ✗✘✙✓✚✛✛✓✔ ✒✓✔ ★✛✜✛✩✪✧✢ ✾✪ ✗✘✼✛✫ ✖✧ ✣✗✓✤✛✛ ❀✛✛✭✒ ✾✪ ✗✘✼✛✫ ✣❢★✛✖ ✗✛✢✛ ✾✛✩✛

✫✭① ✬✢✛✓✔❑

(iv) ❢✫✒✏✙ ✻✛✛❢❁✢✛✓✔ ✒✓✔ ✖q✱ ✜✭❢✲✛✖ ❢✏✤✛✓✗r✛ ❅✺✛✪❆✗ ❢✒✪✩✓ ✫✭✔❊ q✏✖✧ ✣✼❢❅✺✛❢✩ ✼ ✏✛✒ ❋✩✛❄✈❊

(v) ✒s❅✺✛✪✧ ✤✛✓✦✛✛✓✔ ✒✓✔ ✗✼✏ ✼✭❂✕✓ ✣✗✏✛ ✖✛✢✱ ✖✜✩✧ ✫✭❑ ✬✢✛ ✒s❅✺✛✪✛✓✔ ✒✓✔ ✢✫✧ ❄✖ ✖✛✜✖ ✣✗✜❢✙✩

❅✺✛✪❆✗✛✓✔ ✖✛ ❢✏✒✛✱r✛ ✖✜✩✛ ✫✭❊
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2
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❮➲❰❐➯ Ï➲➳❐➚➲➪➶➹➲➳Ï CO

2
➬➾➬❒Ð
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2
➬➾➬➬➬➬➱
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✷✰ ✥ ❞✏ ✗ ✫ ✕ ✘✙ ✚ ✬✥ ✭ ✫✏ ✕ ✰ ✥ t✏ ✫✏ t✏✑ ✏ ✒✓ ✔ ❜ ✏ ✿ ✶ ✬✜ ✬✥✭

⑥✏ ✤✏ ❀✏ ✥ t✜ ❁ ✷❂ ✤✥ ❢✙ ✗✏ ✥ ✑ ✤ ✘❁✥ ✘ ✷✰ ✰ ✘ ✵✑ ✤ ✬✥ ✭ ⑥✏✤ ✏ ✬✏ ✣ ✰

❜ ✏ ✿ ✶✬✜ ✣ ✤ ✚✏ ✓ ✲ ❞✏ ✑ ✜ ✒✓ ✘✔ ✗ ✒✏ ■ ✣ ✤ ✢ ■ ✴✏ ✷❂ ✳ ❃❄ ✫✥ ✬✥✭ ✰✏ ✶✏

✒✜ ✑✏ ✣ ✕✏ ✫ ✕✥ ✘ ✬✿ ❢❣ ✺✏ ✹ ❅ ✒✏ ✥ t✏✑ ✜ ✒✓ ✔ ✬✏✗ ✹ ✕ ✘✙ ✚ ✛ ✏

✰ ✳ ✰ ✥ ✢ ✣ ✤ ✜ ✰ ✘ ✵✑ ✤ ✼ t✏ ✥ ✳✏❝ ✕✘✙ ✚ ✬✥ ✭ ✢ ✣ ✤ ❢ ✵ ✶✏ ✑

✒✏ ✥ ✑ ✏ ✒ ✓ ❆✰ ✥ ✳ ❢ ✒ ✕ ❇ ✙ ✚ ✛ ✒✑ ✥ ✒ ✓ ✘ ✔ ✗ ✒ ✰ ✳ ✰ ✥ ✢ ■ ✴✏

✰ ✘ ✵✑ ✤ ✒ ✓ ✑ ✶✏ ✏ ✷✰ ✬ ✥ ✭ ✳ ✏ ✤ ✥ ✕ ✥ ✘ ✳ ✒✹ ✑ ✛ ✕ t✏ ✫ ✛ ✏ ✤ ✜

❆✣ ✚♠ ✖✏ ✒ ✓ ✔ ✷✰ ✰ ✘✵✑ ✤ ✕✥ ✘ ✕✏ ✓ t❈ ❉ ✰ ❀✏✜ ❊✏ ✲✛ ❢ ✬✤ ✚ ✒✓ ✘✼

t✏✥ ✖✏✜ ✤✥ ❋ ✖✏✜ ✤✥ ✳✏ ✒✤✜ ❞ ✘✑ ❢✤ ❤✏ ✕✥ ✘ ❢✕ ✚ t✏✑ ✥ ✒ ✓✘ ✔ ✗ ✸ ❢✣

✬✏✗ ✹ ✕ ✘✙ ✚ ✬✥✭ ✰ ❀✏✜ ✰ ✘✵✑✤ ✒ ✕✥ ✘ ✣ ● ❀✏ ✏ ❢ ✬✑ ✛ ✤✑ ✥ ✒✓ ✘ ❢✣ ✭ ✤

❀✏✜ ❀✏ ❈ ❁✏✥ ✚✬✥ ❍✏✏ ✬✏✗ ✹ ✕ ✘✙ ✚ ✬✥ ✭ ✣ ✒✚✥ ❉✏ ✥ ✰ ✘✵✑✤ ✏✥ ✘ ✛ ✏ ✒✜

❞ ✖✗✗ ✫ ✛ ✤✑✥ ✒✓✘ ✔

❏❑▲▼❏ ◆❑ ▲❖ P◗❘❑❙ ❚ ❘❯❱ ❲❳ ❘

✑✏✣ ✼ ❉✏✳✼ ✒✬✏ ✼ ❞✏ ❉●❂✑✏ ✼ ✳✏ ❉✚ ❞✏ ✓✤ ✬r✏❂ ✻✏ ✼ ✬✏✗✹ ✕✘✙ ✚ ✬✥✭

✕ ✒❍✬✣❈ ✻✏❂ ✑ ❍✬ ✒✓✘✼ t✏✥ ❜ ✏✿ ✶✬✜ ✣✤ ✕✫✹r✗ ✬✥✭ t✜ ✬✫ ✛✏✥

✣ ● ❀✏✏ ❢✬✑ ✛ ✤✑✥ ✒✓✘✔ ✷✫ ✑ ❍✬✏✥ ✘ ✬✥✭ ✳✏✤✥ ✕✥ ✘ ❢✬ ✵✑ ✿✑ t✏ ✫✛✏✤✜

❞✖✗✏✗ ✈ ✼ ❨ ✯ ❞✏ ✓✤ ❨❨ ✕✥ ✘ ❉✜ ❁ ✷❂ ✒✓✔

❩ ❬ ❭ ❪ ❫

❴ ❵ ❛✐ ❥❦❧♥ ♣qs♥ s ✉✇① ②

(i) ③ ④⑤④③ ⑦③⑧ ⑨⑩ ❶❷ ❸ ❹❷ ❺ ⑨❻ ④❼❹❽ ❾❻❹ ❿ ⑨➀➁ ❶❸➂⑦ ❶❷ ❸ ❹➃❹❷ ➄③ ➅⑨❺ ❶ ⑨➆⑨⑨ ❶❷ ❸ ❶⑨❻ ➇➈➉ ➊❻ ➋
➌❺➍ ➄⑨➎➏❹❽ ➇④ ➌⑧ ⑨➍ ➄⑨ ❾➐④
➌ ❾➍ ④ ⑨➑➒➓⑨❷ ➇④ ➌➔ ⑨➍ ❺ ⑨➃ ➐④ ➂⑨➑ ➐➄⑨➎➏ ❹ ⑨➑ ➂

(ii) ❿➊ ❿ ⑨➀➁ ❶❸ ➂⑦❽➀ →➣ ⑩ ➇⑨❷ ❶⑨ ④❿ ➇❽ ❿ ④ ❿ ❷↔ ③ ⑦➀❷ ❶➊↕❿→ ➈➙ ⑨➐ ➊❻ ➛
➌❺➍ ❹ ❶ ⑩⑨→❶ ❸➂⑦ ➌⑧ ⑨➍ ➜ ⑨⑨❷ ➝⑨ ❶❸➂⑦
➌ ❾➍ ❶➅➀ ❶❸➂⑦ ➌➔ ⑨➍ ➄⑨➀ ④ ❶❸➂⑦

(iii) ❹ ❶➁➉➞❽ ④ ❶❺➟ →➣ ⑨ ❾➟ ➣ ⑨⑧ ⑨➟ ➅⑨➁ ➠➡ ❺❽ ❺ ⑨③ ⑦ ❶⑨➟ ❶➊❽ ④ ③ ❶➢➤❽❼ ③❺❹ ❹❷ ❹ ❸➃ ❸③ ➅⑨⑩ ➊❻ ❸➋

➌❺➍ ❾❻❹ ➌⑧ ⑨➍ ➇⑦❿ ⑨➥➦⑨
➌ ❾➍ ➅⑨➈⑦❺➙ ⑨ ➌➔ ⑨➍ ➧➨❺ ⑨→ ⑨⑩

(iv) ③ ④⑤④③ ⑦③⑧ ⑨⑩ ❶❷ ❸ ❹❷ ③❺ ⑩④❽ ➧↔➡ ➩⑨➑ ➐ →➣ ➄⑨➎➏❹❽ ➇ ④ ❺❽ ❶⑨➆⑨ ⑨ ④ ❾➙➀ ➊ ⑨❷ ➇⑨⑩❽ ➊❻ ➋

➌❺➍ ➫➭ ③❺➯ ❶❽➯ ➌⑧ ⑨➍ ➲➭➭ ③ ❺➯ ❶❽➯
➌ ❾➍ ➲➳➭ ③❺➯ ❶❽➯ ➌➔ ⑨➍ ➲ ➵➭ ③❺➯ ❶❽ ➯

(v) ③ ④⑤④③ ⑦③⑧ ⑨⑩ ❶❷ ❸ ❹❷ ❺ ⑨❻ ④❼❹❽ ❾❻❹ ❹ ⑨❻➣ ③❿③ ❺➣➙ ⑨ ❿❷↔ ③ ⑦➠ → ⑨➣ ➉➸ ⑨❽ ➐ ➊ ❻ ⑩➺ ⑨⑨ →⑨③ ➺ ⑨➐❿ ③ ❿③❺➣ ➙ ⑨ ❿ ❷↔

③ ⑦➠ ➄→ ⑨➣ ➉➸ ⑨❽ ➐➋

➌❺➍ ➄⑨➎➏❹❽ ➇④ ➌⑧ ⑨➍ ④ ⑨➑➒ ➓⑨❷ ➇④
➌ ❾➍ ➊❽ ③ ⑦➀ ❶ ➌➔ ⑨➍ ❺ ⑨➃ ➐④ ➂⑨➑ ➐➄⑨➎➏ ❹ ⑨➑ ➂

➻ ❵ ♣ ①➼ ①♣➽ ♣➾➚➪ s ✉✇ ①➚➶➹ ❦➶➘ ➴➷ ➚➬ ➽➮➱ ➚➮ ✃❐ ✇ ➚❒❮ ➚➶➹ ❰ ➶➹ ❮Ï ♣ÐÑ ②

(i) ❿ ⑨➀➁ ❶❸➂⑦ ❹❷ ➄⑨→ ➏➀ ⑨ ❹ ❶Ò ⑩❷ ➊ ❻ ❸➋

(ii) ❶⑨❻❹ ❶ ➠❿ ❸ ➇⑦❿ ⑨➀➁ ❿ ❷↔ ⑩↕❿ ❺ ⑨❻ ④❼❺ ⑨❻ ④ ❹❷ ➊ ❻ ❸➋

(iii) ❿ ⑨➀➁ ❶❸➂⑦ ❺❽ ❹ ❸➣ ➩④⑨ ❿ ❷↔ ➃ ⑨➣❷ ❶❷ ❸ ③ ⑦⑧ ⑨❷ ❸Ó
(iv) ❿ ⑨➀➁ ❶❸➂⑦ ❿❷↔ ❹➝ ⑨❽ ❹ ❸Ô ⑩➣ ⑨❷ ❸ ❶❷ ❸ ➜ ⑨⑨❷➝ ⑨❶ ❸➂⑦ ❹ ➃❹ ❷ ➄③ ➅⑨❺ ❶➊↕❿→ ➈➙ ⑨➐ ➏ ➀ ⑨❷ ❸ ➊ ❻ ➋

✃ ❵ ♣ ①➼ ①♣➽ ♣➾➚➪ s ✉ ✇①➚➶➹ ❦➶➘ ➴➷ ➚➬ ➽ ➮➱ ➚➮ ❴Õ ❐ ✇➚❒❮ ➚➶ ➹ ❰➶➹ ❮Ï ♣ÐÑ ②

(i) ❿ ⑨➀➁ ❶❸➂⑦ ❿❷↔ ❹ ❸➔ ⑨➒ ④ ❺❽ Ö➀ ⑨⑧ ➀ ⑨ ❺➣ ❷ ❸Ó

(ii) ❿ ⑨➀➁ ❶❸➂⑦ ❺❽ ❹ ❸➣ ➩④⑨ ❺ ⑨ ③ ➩➆⑨ ⑧ ⑨❽ ❸➩❷ ➄⑨❻➣ Ö➀ ⑨⑧ ➀ ⑨ ❺➣ ❷ ❸Ó
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✕✾✓✿✛ ✤✙✛✯ ✦❣✵ ✶✧✢✗✜ ❝✱✰✗ ✕✈✹✢✯ ✧★❀✸ ✧✗ ✕✾✓✿✛ ✐✜✫✓✸
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✕✈✹✢✯ ✢✗✜ ✕✈❏❄ ✕✙ ✕✾✓✿✛ ✦✓✗✖✗ ✢✓✰✯ ❑✫✓✸ ✤✓ ✔✬❃✓✤✛✥
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✕✈✹✢✯ ✔✓❣✧✛ ❂✕ ✧✗ ✢✓❀✣✥✚✼✰ ✤✯ ❑✕✙✯ ✧✛✦ ✕✙
1.94 ✢❣✜✰✓✗✙✯❳✕✾✬✛ ✢✴✸ ✧✗✚P✯✥✯P✙ ✕✾✬✛✬✥✖P ❑✫✓✸ ✕✾✓✿✛
✤✙✛✯ ✦❣✵ ✢✓❀✣✥✚✼✰ ✤✯ ❑✕✙✯ ✧✛✦ ✕✙ ✕✾✓✿✛ ✦✓✗✖✗ ✢✓✰✯
❑✫✓✸ ✥✗✚ ✕✾✬✛✢❏✓✸ ✹✓✓✗✼♦✓ ✕✬✙✢✛✸✖ ✦✓✗✛✓ ✦❣✵ ❀✦ ✕✬✙✢✛✸✖
✕✈✹✢✯ ✭✢✚ ✧★❀✸ ✢✗✜ ❝✯✘ ✤✯ ✱★✙✯ ✥✗✚ ✔✚✛✙ ✢✗✜ ✤✓✙✻✓ ✦✓✗✛✓
✦❣✵ ✧★❀✸ ✢✗✜ ✘✓✙✓✗✚ ✔✓✗✙ ✕✬✙❨✥✻✓ ✢✗✜ ✱✓❣✙✓✖ ✕✈✹✢✯ 4 ✫✣✰✓✶✸
✤✓✗ ✧★❀✸ ✧✗ ✧❝✧✗ ✱★✙ ✔✹✓✓✸✛❩ 15 ✤✙✓✗✼♦✳ 20 ✰✓②✓
✬✤✰✓✗✥✯P✙ ✱★✙ ✦✓✗✛✯ ✦❣✵ ✕✈✹✢✯ ✤✯ ✶✧ ✬❁✹✓✬✛ ✤✓✗
✔✕✧✓❣✙ (Aphelion) ✤✦✓ ✫✓✛✓ ✦❣✵ 3 ✫✖✢✙✯ ✤✓✗
✕✈✹✢✯ ✧★❀✸ ✧✗ ✧❝✧✗ ✬✖✤P ✔✹✓✓✸✛❩ 14 ✤✙✓✗✼♦✳ 70 ✰✓②✓
✬✤✰✓✗✥✯P✙ ✱★✙ ✦✓✗✛✯ ✦❣✵ ✶✧ ✬❁✹✓✬✛ ✤✓✗ ▼✐✕✧✓❣✙◆
(Perihelion) ✤✦✓ ✫✓✛✓ ✦❣✵ ✶✧✬✰✭ ✕✈✹✢✯ ✲✓✙✓ ✕✾✓✿✛
✢✓✬❏✓✸✤ ✧★❀✓✸✛✕ (insolation) 3 ✫✖✢✙✯ ✤✓✗ 4 ✫✣✰✓✶✸
✤✯ ✔✕✗❞✓✓ ✔✬❃✓✤ ✦✓✗✛✓ ✦❣ ✬✕✜✙ ✮✓✯ ✧★❀✓✸✛✕ ✤✯ ✬✮✓①✖✛✓
✤✓ ❀✦ ✕✾✮✓✓✢ ✱★✧✙✗ ✤✓✙✤✓✗✚✳ ✫❣✧✗ ❁✹✓✰ ✭✢✚ ✧✥✣✱✾ ✤✓
✬✢✛✙✻✓ ✛✹✓✓ ✢✓❀✣✥✚✼✰ ✕✬✙✧✚✘✙✻✓ ✢✗✜ ✲✓✙✓ ✤✥ ✦✓✗ ✫✓✛✓
✦❣✵ ❀✦✯ ✤✓✙✻✓ ✦❣ ✬✤ ✧★❀✓✸✛✕ ✤✯ ❀✦ ✬✮✓①✖✛✓ ✕✈✹✢✯ ✤✯
✧✛✦ ✕✙ ✦✓✗✖✗ ✢✓✰✗ ✕✾✬✛✬✱✖ ✢✗✜ ✥✓❣✧✥ ✕✬✙✢✛✸✖ ✕✙
✔✬❃✓✤ ✕✾✮✓✓✢ ✖✦✯✚ ✼✓✰ ✕✓✛✯ ✦❣✵

❬❭❪●❫ ❍❫ ❇❴❵ ❬❊ ❇❛❜❈❤❴❬ ❥❦♠ ❋♥❈♣q❴❈

✧★❀✓✸✛✕ ✤✯ ✛✯✢✾✛✓ ✤✯ ✥✓❆✓✓ ✥✗✚ ✕✾✬✛✬✱✖✳ ✦✙ ✥✓❣✧✥
✔✓❣✙ ✕✾✬✛ ✢❏✓✸ ✕✬✙✢✛✸✖ ✦✓✗✛✓ ✙✦✛✓ ✦❣✵ ✧★❀✓✸✛✕ ✥✗✚ ✦✓✗✖✗
✢✓✰✯ ✬✢✬✮✓①✖✛✓ ✢✗✜ ✤✓✙✤ ✦❣✚ ❅ (i)  ✕✈✹✢✯ ✤✓ ✔✕✖✗
✔❞✓ ✕✙ ✺✓★✥✖✓ (ii) ✧★❀✸ ✤✯ ✬✤✙✻✓✓✗✚ ✤✓ ✖✬✛ ✤✓✗✻✓
(iii) ✬✱✖ ✤✯ ✔✢✬❃✓ (iv) ✢✓❀✣✥✚✼✰ ✤✯ ✕✓✙✱✬▲✓✸✛✓
(v) ❁✹✓✰ ✬✢①❀✓✧✵ ✕✙✚✛✣ ✔✚✬✛✥ ✱✓✗ ✤✓✙✤✓✗✚ ✤✓ ✕✾✮✓✓✢ ✤✥
✕✼♦✛✓ ✦❣✵

❀✦ ✛✹❀ ✦❣ ✬✤ ✕✈✹✢✯ ✤✓ ✔❞✓ ✧★❀✸ ✢✗✜ ✘✓✙✓✗✚ ✔✓✗✙

rst✉t
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❧�✁✂ ✄☎✄✆✂✝�✞ ✟✠✡☛� ❧☞✌✍✎✏ ✑☎☞ ✌�✒☛�✏ 85

✈✓��☞✔� 0° 20° 40° 60° 90°

✷✷ ✄✕❧☞✖✂ 12❄�☞✗00 ✄☛✗ 10❄�☞✗48 ✄☛✗ 9❄�☞✗ 8 ✄☛✗ 5❄�☞✗ 33 ✄☛✗ 0

✷✘ ✙✚✏ 12 ❄�☞✗ 13❄�☞✗12 ✄☛✗ 14❄�☞✗52 ✄☛✗ 18❄�☞✗27 ✄☛✗ 6 ☛❡✛✏✜

✢✣✤✥✣✦ ✧★✩ ✪ ✫✬✣✤✦ ✭✣✮✯✣✰✱ ✲✮✳ ✫✬✣✤ ✴✵✶✣✳✸ ✹✺✳ ✻✼✽✣✥✣ ✴✵✶✣✳✸ (Summer & winter solstices)

✐✾✿❀❁❂❃ ❅❆ ❇❁❈❉ ❅❊❃❃ ❇❋ 66½° ❅❃ ❅❃❋❂❃ ❞●❃❈❃

❣❍■ ❏❃❋ ✾❑✾▲❃▼● ◆❊❃❃❖P❃❃❋❖ ✐✿ ✐◗❃❘❈ ❣❃❋●❋ ❑❃❉❋ ❇❙❚❃❯❈✐ ❅❆

❁❃❱❃❃ ❅❃❋ ❞❣❲❈ ✐◗▲❃❃✾❑❈ ❅✿❈❃ ❣❍❳

✾●❢●✾❉✾❨❃❈ ❇❃✿❂❃❆ ❁❋ ❖ ❩❬❃✿❆ ❭❃❋❉❃❪❯ ❁❋❖ ✾❫❚❋ ❭❴

◆❚●❃❖❈❃❋❖ ✐✿ ✾❑✾▲❃▼● ◆❊❃❃❖P❃❃❋ ❖ ✐✿ ✾❫● ❅❆ ◆❑✾❵❃ ❁❋❖ ❣❃❋●❋

❑❃❉❋ ✐✾✿❑❈❯●❃❋❖ ✐✿ ❵❚❃● ❫❋❖

❇❙❚❃❯❈✐ ❅❆ ❁❃❱❃❃ ❅❃❋ ✐◗▲❃❃✾❑❈ ❅✿●❋ ❑❃❉❃ ❫❙❇✿❃

❅❃✿❅ ✾❅✿❂❃❃❋ ❖ ❅❃ ●✾❈ ❅❃❋❂❃ ❣❍❳ ❚❣ ✾❅❇❆ ❛❜❃❃● ❑❋❝

◆❊❃❃❖P❃ ✐✿ ✾●▲❃❯✿ ❅✿❈❃ ❣❍❳ ◆❊❃❃❖P❃ ✾❏❈●❃ ❩❤❥ ❣❃❋❭❃

❦◆❜❃❃❯❈♠ ❵❃◗❲❑❃❋❖ ❅❆ ◆❃❋✿♥ ✾❅✿❂❃❃❋❖ ❅❃ ●✾❈ ❅❃❋❂❃ ❩❈●❃ ❣❆

❅❁ ❣❃❋❭❃❳ ◆❈❴❑ ❇❙❚❯ ❅❆ ✾❅✿❂❃❋ ❖ ✾❈✿♦❆ ✐♣q❋❭❆❳ ✾❈✿♦❆

✾❅✿❂❃❃❋❖ ❅❆ ◆✐❋❊❃❃ ❇❆❵❃❆ ✾❅✿❂❃❋❖ ❅❁ ❛❜❃❃● ✐✿ ✐♣q❈❆ ❣❍❖❳

✾❅✿❂❃❃❋❖ ❑❋❝ ◆✾❵❃❅ ❊❃❋❱❃ ✐✿ ✐♣q●❋ ❑❋❝ ❅❃✿❂❃ r❏❃❯ ✾❑❈✿❂❃

❞♣q❋ ❊❃❋❱❃ ✐✿ ❣❃❋❈❃ ❣❍ ❈❜❃❃ ✐◗✾❈ s❅❃s❯ ❊❃❋❱❃ ❅❃❋ ❅❁ r❏❃❯
✾❁❉❈❆ ❣❍❳ s❇❑❋❝ ◆✾❈✾✿t❈ ✾❈✿♦❆ ✾❅✿❂❃❃❋❖ ❅❃❋ ❑❃❚❲❁❖♣❉

❅❆ ◆✾❵❃❅ ❭❣✿❃s❯ ❇❋ ❭❲❏q✿●❃ ✐♣q❈❃ ❣❍❳ ◆❈✉ ◆✾❵❃❅
◆❑P❃❃❋✇❃❂❃■ ✐◗❅❆❂❃❯● ❴❑❖ ✾❑❇✿❂❃ ❑❋❝ ①❃✿❃ r❏❃❯ ❅❃

◆✾❵❃❅ ❣♠❃❇ ❣❃❋❈❃ ❣❍❳

②③④⑤ ⑥⑦⑥⑧⑤⑨③ ⑧③ ⑦③⑩❶❷❸❹❺ ②❻ ❼③❻⑧⑤ ❽❶❾③⑤❿③

❉➀❃❲ ❈✿❖❭❫❍❵❚❯ ❑❃❉❋ ❇❃❍✿➁✾❑✾❅✿❂❃ ❑❋❝ ✾❉❴ ❑❃❚❲❁❖♣❉

◆✾❵❃❅❃❖P❃❈✉ ✐❃✿❫P❃❆❯ ❣❃❋❈❃ ❣❍❳ ✐➂❜❑❆ ❅❆ ❇❈❣ ✐✿ ✐❣❲➃❥●❋

❇❋ ✐❣❉❋ ❇❙❚❯ ❅❆ ✾❅✿❂❃❋ ❖ ❑❃❚❲❁❖♣❉ ❇❋ ❣❃❋❅✿ ❭❲❏✿❈❆ ❣❍❖❳

❊❃❃❋▲❃❁❖♣❉ ❁❋❖ ❁❃❍❏❙❫ ❏❉❑❃✇✐■ ◆❃❋❏q❃❋● ❈❜❃❃ ◆▼❚ ✾❅✿❂❃❋ ❖

◆❑✿t❈ ✾❑✾❅✿❂❃ (Infrared radiation) ❅❃❋

◆❑P❃❃❋✾✇❃❈ ❅✿ ❉❋❈❆ ❣❍❖❳ ❊❃❃❋▲❃❁❖♣❉ ❁❋❖ ♦❃❋➄❋ ✾●❉❖✾❞❈

❅❂❃ ✾❫❨❃●❋ ❑❃❉❋ ❛✐❋t➄➅❁ ❅❃❋ ◆❖❈✾✿❊❃ ❴❑❖ ✐➂❜❑❆ ❅❆

❇❈❣ ❅❆ ◆❃❋✿ ✾❑❅❆❂❃❯ ❅✿ ❫❋❈❋ ❣❍❖❳ ❚❣❆ ✐◗✾❀❚❃ ◆❃❅❃P❃

❁❋❖ ✿❖❭ ❑❋❝ ✾❉❴ ❩❬❃✿❫❃❚❆ ❣❍❳ s❇❆ ❇❋ ❩❫❚ ❴❑❖ ◆❛❈

❣❃❋●❋ ❑❋❝ ❇❁❚ ❇❙❚❯ ❉❃❉ ✾❫❨❃❈❃ ❣❍ ❈❜❃❃ ◆❃❅❃P❃ ❅❃ ✿❖❭

●❆❉❃ ✾❫❨❃❃s❯ ✐♣q❈❃ ❣❍❳ ❴❋❇❃ ❑❃❚❲❁❖♣❉ ❁❋❖ ✐◗❅❃P❃ ❑❋❝

✐◗❅❆❂❃❯● ①❃✿❃ ❇❖▲❃❑ ❣❃❋❈❃ ❣❍❳

②➆⑩③➇➈➉ ⑧③ ➉➊➋⑦➌ ⑧➌ ②➈❼ ➉⑤ ➍➋③③⑥❿⑧ ⑥⑦➈⑤⑨③

❵❃✿❃❈❉ ✐✿ ✐◗❃❘❈ ❇❙❚❃❯❈✐ ❅❆ ❁❃❱❃❃ ❁❋❖ ❩✇❂❃ ❅✾➄❞❖❵❃ ❁❋❖

320 ❑❃➄➎✐◗✾❈ ❑❭❯❁❆➄✿ ❇❋ ❉❋❅✿ ❵❃◗❲❑❃❋❖ ✐✿ 70 ❑❃➄➎✐◗✾❈

❑❭❯❁❆➄✿ ❈❅ ✾▲❃▼●❈❃ ✐❃s❯ ❏❃❈❆ ❣❍❳ ❇❞❇❋ ◆✾❵❃❅

❇❙❚❃❯❈✐ ❩✐❃❋✇❂❃ ❅✾➄❞❖❵❃❆❚ ❁➏❛❜❃❉❃❋❖ ✐✿ ✐◗❃❘❈ ❣❃❋❈❃ ❣❍■

t❚❃❋❖✾❅ ❚❣❃➃ ❁❋➀❃❃❤♦❃❫● ❞❣❲❈ ❅❁ ✐❃❚❃ ❏❃❈❃ ❣❍❳ ❩✇❂❃

❅✾➄❞❖❵❃ ❅❆ ◆✐❋❊❃❃ ✾❑✇❃❲❑❈♠ ❑➂❬❃ ✐✿ ❅❁ ❁❃❱❃❃ ❁❋❖

❇❙❚❃❯❈✐ ✐◗❃❘❈ ❣❃❋❈❃ ❣❍❳ ❇❃❁❃▼❚❈✉ ❴❅ ❣❆ ◆❊❃❃❖P❃ ✐✿

✾❛❜❃❈ ❁❣❃①❆✐❆❚ ▲❃❃❭ ✐✿ ◆✾❵❃❅ ◆❃❍✿ ❁❣❃❇❃❭✿❆❚ ▲❃❃❭
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❄✴✿❉✴❅❀ ✿❀✿❁✾❂✴ ❀❈❭ ❵❄ ❆❈✻ ②✴✵✶✴ ❛✹ ✷✴✸✹ ✺✵✻✼ ❃❫❆❈✻ ✽❈

❨❜ ❃❁✴❃❖✴❯ ✸✴❈ ✽✹❝❈ ✈✻✸✿✾❞✴ ❆❈✻ ❡②✹ ✷✴✸✹ ✺✵✻ ✈✴✵✾ ▼❩

❃❁✴❃❖✴❯ ❀✴❖❬❆✻◗② ❪✴✾✴ ✈❀❱✴✴❈✿❲✴✸ ✺✴❈✸✹ ✺✵❣ ❚ ❃❁✴❃❖✴❯

❤❀❖✻ ❀✴❖❬❆✻◗② ❪✴✾✴❥ ❦ ❃❁✴❃❖✴❯ ✽✻❀✺❫ ❀❈❭ ✷✿✾♠ ✈✴✵✾

❨❦ ❃❁✴❃❖✴❯ ✽✻♥✴❫❫ ❁✹ ♦❬♣✸ q❭❲❆✴ ❀❈❭ ❵❄ ❆❈✻✼ ❀✴❖❬❆✻◗②

❪✴✾✴ ❩⑥ ❃❁✴❃❖✴❈✻ ❁✴ ✈❀❱✴✴❈❲✴❂✴ ✺✴❈✸✴ ✺✵ ❃❫❆❈✻ ❨❩

❃❁✴❃❖✴❯ ✽r❖✴❅✸❄ ❁✹ ✈✴✵✾ ▼❩ ❃❁✴❃❖✴❯ ❄✴✿❉✴❅❀ ✿❀✿❁✾❂✴

❁✹ ✺✴❈✸✹ ✺✵✻✼ ❀✴❖❬❆✻◗② ✿❀✿❁✾❂✴ ❪✴✾✴ ❃❫❁✴❈ s✴✹ ✈✻✸✿✾❞✴

❆❈✻ ❀✴❄✽ ②✴✵✶✴ ❛❈✸✴ ✺✵✼ ✈✸❴ ❄✐❉❀✹ ❀❈❭ è✴✾✴✸② ✸❉✴✴

❀✴❖❬❆✻◗② ✽❈ ✈✻✸✿✾❞✴ ❆❈✻ ❀✴❄✽ ②✴✵✶❫❈ ❀✴②✹ ✿❀✿❁✾❂✴

❁✹ ❃❁✴❃❖✴❯ ❀▲❭❆❱✴❴ ❨❜ ✈✴✵✾ ❩⑥ ✺✵✻❥ ✿✷❫❁✴ ❖✴❈♦ ❚◆

(Surplus) ❄✴❖✴ ✷✴✸✴ ✺✵❥ ❄✾✻✸❬ ❀❬❭P s✴✴♦✴❈✻ ❆❈✻ t❂✴✴✉❆❁

✽✻✸❬②❫ ✺✴❈✸✴ ✺✵✼ ✿❡❇✴ 9.3 ❆❈✻ ❄✐❉❀✹ ❀✴❖❬❆✻◗②❣✸✻❇✴ ❀❈❭

❱✴❬✇ ✿❀✿❁✾❂✴ ❆❈✻ ✈❞✴✴✻❱✴✹❖ ✿s✴①❫✸✴ ❁✴❈ ❛❱✴✴❅❖✴ ♦❖✴ ✺✵✼

❖✺ ✿❡❇✴ ❛❱✴✴❅✸✴ ✺✵ ✿❁ ❱✴❬✇ ✿❀✿❁✾❂✴ ❆❈✻ ✈✿è✴❱✴❈❲✴

40° q③✴✾✹ ♠❀✻ ❛✿❞✴❂✴✹ ✈❞✴✴✻❱✴✴❈✻ ❆❈✻ ✈✿è✴❁ ✺✵❥ ❄✾✻✸❬ è✴▲❬❀✴❈✻

❀❈❭ ❄✴✽ ❁❆✹ (Deficit) ❄✴❃❅ ✷✴✸✹ ✺✵✼ q❲❂✴ ❁✿✶❙✻è✴✹❖

❞✴❈❇✴✴❈✻ ✽❈ ✸✴❄ ④✷✴❅ è✴▲❬❀✴❈✻ ❁✹ ✈✴❈✾ ❄❬❫✿❀❅✸✾❂✴ ✺✴❈✸✴ ✺✵

❄❭②❤❀❵❄ q❲❂✴❁✿✶❙✻è✴ ✸✴❄ ✽✻❡❖❫ ❀❈❭ ❁✴✾❂✴ ❙✺❬✸

✈✿è✴❁ ♦❆❅ ❫✺✹ ✺✴❈ ✈✴✵✾ ❫ ✺✹ q⑤❡ ✈❞✴✴✻❱✴ ✈✉❖✿è✴❁

❁❆✹ ❀❈❭ ❁✴✾❂✴ ❄r✾✹ ✸✾✺ ✷❆❈ ✺❬♠ ✺✵✻✼

⑦❏⑧⑨❏⑩

❀✴❖❬❆✻◗② ♠❀✻ s✴r❣❄✐❲❶ ❀❈❭ ✽✴❉✴ ✽r❖✴❅✸❄ ❁✹ ✈①❖✴❈①❖✿❷❖✴

❪✴✾✴ ✷✿❫✸ q❭❲❆✴ ✸✴❄❆✴❫ ❀❈❭ ❵❄ ❆❈✻ ❆✴❄✴ ✷✴✸✴ ✺✵✼ ✷✺✴❯

④❲❆✴ ✿❁✽✹ ❄❛✴❉✴❅ ❁❂✴✴❈✻ ❀❈❭ ✈❂✴❬✈✴❈✻ ❁✹ ♦✿✸ ❁✴❈ ❛❱✴✴❅✸✹

✺✵❥ ❀✺✹✻ ✸✴❄❆✴❫ ✿❁✽✹ ❄❛✴❉✴❅ ❖✴ ❤❉✴✴❫ ❀❈❭ ♦❆❅ ❖✴ ❶✻◗✴

✺✴❈❫❈ ❁✴ ✿◗♦▲✹ ❆❈✻ ❆✴❄ ✺✵✼

❸❹❺❻❹❼ ❽❾❿ ➀❽❸➁➂❹ ➃❹❾ ➀❼➄➅➀➆❹❸ ➃➁❼❾ ❽❹➇❾ ➃❹➁➃

✿❁✽✹ s✴✹ ❤❉✴✴❫ ❄✾ ❀✴❖❬ ❁✴ ✸✴❄❆✴❫ ✿❫➈❫✿②✿➉✴✸

❁✴✾❁✴❈✻ ❪✴✾✴ ❄▲s✴✴✿❀✸ ✺✴❈✸✴ ✺✵❴

(i) q✽ ❤❉✴✴❫ ❁✹ ✈❞✴✴✻❱✴ ✾❈➉✴✴ (ii) ✽❆❬❛▲ ✸② ✽❈

q✽ ❤❉✴✴❫ ❁✹ q③✴❬✻♦✸✴ (iii) ✽❆❬❛▲ ✽❈ q✽❁✹ ❛r✾✹ (iv)

❀✴❖❬ ✽✻✺✿✸ ❁✴ ❄✿✾✽✻❡✾❂✴ (v) ❁✴❈❲❂✴ ✸❉✴✴ ❶✻◗✹

❆✺✴✽✴♦✾✹❖ è✴✴✾✴✈✴❈✻ ❁✹ q❄✿❤❉✴✿✸ (vi) ❤❉✴✴❫✹❖ ❁✴✾❁✼

➊➋❹❹➅➌❹ (Latitude) ➍ ✿❁✽✹ s✴✹ ❤❉✴✴❫ ❁✴ ✸✴❄❆✴❫ q✽

❤❉✴✴❫ ❪✴✾✴ ❄▲✴♣✸ ✽r❖✴❅✸❄ ❄✾ ✿❫s✴❅✾ ❁✾✸✴ ✺✵✼ ❖✺ ❄✺②❈

✺✹ ❙✸✴❖✴ ✷✴ ❡❬❁✴ ✺✵ ✿❁ ✽r❖✴❅✸❄ ❁✹ ❆✴❇✴✴ ❆❈✻ ✈❞✴✴✻❱✴

❀❈❭ ✈❫❬✽✴✾ ✿s✴①❫✸✴ ❄✴❃❅ ✷✴✸✹ ✺✵✼ ✈✸❴ ✸❛➎❫❬✽✴✾ ✸✴❄❆✴❫

❆❈✻ s✴✹ ✿s✴①❫✸✴ ❄✴❃❅ ✷✴✸✹ ✺✵✼

➏➐❹➑➅➒❸❹ (Altitude) ➍ ❀✴❖❬❆✻◗② ❄✴✿❉✴❅❀ ✿❀✿❁✾❂✴ ❪✴✾✴

❫✹❡❈ ❁✹ ❄✾✸✴❈✻ ❆❈✻ ❄✺②❈ ♦❆❅ ✺✴❈✸✴ ✺✵✼ ❖✺✹ ❁✴✾❂✴ ✺✵ ✿❁

✽❆❬❛▲ ✸② ❀❈❭ ❄✴✽ ❀❈❭ ❤❉✴✴❫✴❈✻ ❄✾ ✸✴❄❆✴❫ ✈✿è✴❁ ✸❉✴✴

④❯❡❈ s✴✴♦ ❆❈✻ ✿❤❉✴✸ ❤❉✴✴❫✴❈✻ ❄✾ ✸✴❄❆✴❫ ❁❆ ✺✴❈✸✴ ✺✵✼ ✈①❖

❱✴➓❛✴❈✻ ❆❈✻ ✸✴❄❆✴❫ ✽✴❆✴①❖✸❴ q③✴❬✻♦✸✴ ❙➔❘❫❈ ❀❈❭ ✽✴❉✴ ♥✴✶✸✴

✺✴❈✸✴ ✺✵✼ ❀✴❄✽ ②✴✵✶❫❈ ❀✴②✹ ❖❈ ❃❁✴❃❖✴❯ q❫ ❚◆ ❃❁✴❃❖✴❈✻

❁✴ ✽✻✸❬②❫ ❁✾ ❛❈✸✹ ✺✵✻ ✷✴❈ ✽r❖❅ ✽❈ ❄▲✴♣✸ ✺✴❈✸✹ ✺✵✻✼ ❖✺✹

❄✐❉❀✹ ❁✴ q❭❲❆✴ ❙✷✶ ✈❉✴❀✴ q❭❲❆✴ ✽✻✸❬②❫ ✺✵✼

❖✺✹ ❁✴✾❂✴ ✺✵ ✿❁ q❭❲❆✴ ❀❈❭ ❃✸❫✹ ❙◗❘❈ ❤❉✴✴❫✴✻✸✾❂✴

❀❈❭ ❙✴❀✷r❛ s✴✹ ❄✐❉❀✹ ❫ ✸✴❈ ❙✺❬✸ ♦❆❅ ✺✴❈✸✹ ✺✵ ✈✴✵✾ ❫ ✺✹

❶✻◗✹ ✺✴❈✸✹ ✺✵✼

❺→➣❽↔ ➃↔ ↕❸➙ ❺➁ ❽➑❿➇ ➏❿➛❻❹ ➜➝➞ ❻❾➅ ➀➟❹➠❼❸❹

✷✵✽✴ ✿❁ ❄✺②❈ ➡❖✴➉❖✴ ❁✹ ✷✴ ❡❬❁✹ ✺✵❥ ❄✐❉❀✹ ❁✹ ✽✸✺

❄✾ ❄▲✴♣✸ ✿❀✿❁✾❂✴ ❁✹ ❆✴❇✴✴ ❆❈✻ ✿s✴①❫✸✴ ❄✴❃❅ ✷✴✸✹ ✺✵✼

❄✐❉❀✹ ❀❈❭ ❀❬❭P s✴✴♦✴❈✻ ❆❈✻ ✿❀✿❁✾❂✴ ✽✻✸❬②❫ ❆❈✻ ✈✿è✴❱✴❈❲✴

downloaded from GKTricksIndia.com



88 ❍��✁✂✄☎ ❍�✆✝�✞✟ ✠✞✡ ☛✆✟ ✂☞✌�✍✄

❣✎✏ ✑✒✓✔✕✖✗✓ ✘✙✚ ✛✜✢✣✙ ✘✙✚ ✤✓✥✓ ✗✓✦✧✓✣ ✘✙✚ ★✓✩✣✙ ✪✫ ✬✭

✪✓✙ ❞✤✓✧✓✮✯ ❣✰✓✤ ✬✭✱ (Normal lapse rate) ✪❣✗✙

❣✎✕✏ ✤✓✧✓✮✯ ❣✰✓✤ ✬✭ ✦✲✳✗ 1,000 ✧✫✩✭ ✪✫ ❡✴✵✓✶✷ ✛✜✢✣✙

✦✭ 6.5° ✤✙✳❧✤✯✤ ❣✎✏

✸✹✺✻✼ ✸✽ ✻✾✿❀ ❁ ✳✪✤✫ ❂✓✫ ❃✥✓✓✣ ✘✙✚ ✗✓✦✧✓✣ ✪✓✙ ✦✲❂✓✓✳✘✗ ✪✭✣✙

✘✓♦✓ ✬❄✤✭✓ ✪✓✭✪ ✤✧✔✬✲ ✤✙ ✑✤ ❃✥✓✓✣ ✪✫ ✬❄✭✫ ❣✎✏ ❃✥✓♦ ✪✫

✈✦✙❅✓✓ ✤✧✔✬✲ ❆✓✫✭✙❇❆✓✫✭✙ ✖✧✷ ✈✓✎✭ ❆✓✫✭✙❇❆✓✫✭✙ ❈✕❉✓ ❣✓✙✗✓ ❣✎✏ ❃✥✓♦

t❧✬✫ ✖✧✷ ✈✓✎✭ t❧✬✫ ❈✕❉✓ ❣✓✙✗✓ ❣✎✏ ✶✤✳♦❊ ✤✧✔✬✲ ✘✙✚ ❡✦✭

❃✥✓♦ ✪✫ ✈✦✙❅✓✓ ✗✓✦✧✓✣ ✧✙✕ ✳❂✓✮✣✗✓ ✪✧ ❣✓✙✗✫ ❣✎✏ ✤✧✔✬✲ ✘✙✚

✳✣✪✩ ✳❃✥✓✗ ❅✓✙❢✓✓✙✕ ✦✭ ✤✧✔✬✲ ❊✘✕ ❃✥✓♦✫ ✤✧✫✭ ✪✓ ✤✓✧✓✮✯

✦✲❂✓✓✘ ✦❉✢✗✓ ❣✎ ✈✓✎✭ ✗✓✦✧✓✣ ✤✧ ✭❣✗✓ ❣✎✏

❋●■✺✸❏❑▲▼ ▼◆●● ✹❑●✸●❖✿❀■ P●●✿●◗❏ ❁ ❃✥✓♦✫✯ ❊✘✕ ✤✧✔✬✲✫

✤✧✫✭✓✙ ✕ ✪✫ ✗✭❣ ✘✓✯✔ ✤✕❣✳✗✯✓✴ ❂✓✫ ✗✓✦✧✓✣ ✪✓✙ ✦✲❂✓✓✳✘✗

✪✭✗✫ ❣✎✕✏ ✪✓✙❘❙✓ ✘✓✯✔ ✤✕❣✳✗✯✓✙ ✕ (Warm airmasses)

✤✙ ✦✲❂✓✓✳✘✗ ❣✓✙✣✙ ✘✓♦✙ ❃✥✓✓✣✓✙✕ ✪✓ ✗✓✦✧✓✣ ✈✳❆✓✪ ❊✘✕

❚✓✫✗ ✘✓✯✔✤✕❣✳✗✯✓✙✕ (Cold airmasses) ✤✙ ✦✲❂✓✓✳✘✗

❃✥✓✓✣✓✙ ✕ ✪✓ ✗✓✦✧✓✣ ✪✧ ❣✓✙✗✓ ❣✎✏ ✶✤✫ ✦✲✪✓✭ ❈✕❉✫

✧❣✓✤✓✖✭✫✯ ❆✓✓✭✓ ✘✙✚ ✦✲❂✓✓✘ ✘✙✚ ✈✕✗✖✷✗ ✈✓✣✙ ✘✓♦✙ ✤✧✔✬✲

✗✩✓✙ ✕ ✪✫ ✈✦✙❅✓✓ ✖✧✷ ✧❣✓✤✓✖✭✫✯ ❆✓✓✭✓ ✘✙✚ ✦✲❂✓✓✘ ✧✙✕ ✈✓✣✙

✘✓♦✙ ✗✩✓✙✕ ✪✓ ✗✓✦✧✓✣ ✈✳❆✓✪ ❣✓✙✗✓ ❣✎✏

▼●r✹●❯ ❱● ▲❋▼✿❲●

t✣✘✭✫ ✈✓✎✭ t✔♦✓✶✷ ✘✙✚ ✗✓✦✧✓✣ ✘✙✚ ✳✘✗✭❙✓ ✪✓ ✈❆✯✯✣

✪✭✘✙✚ ❣✧ ✦❄✭✙ ✳✘❚✘ ✘✙✚ ✗✓✦✧✓✣ ✳✘✗✭❙✓ ✘✙✚ ✛✓✭✙ ✧✙✕ t✓✣

✤✪✗✙ ❣✎✕✏ ✧✓✣✳✵❢✓✓✙✕ ✦✭ ✗✓✦✧✓✣ ✳✘✗✭❙✓ ✤✧✓✮✯✗❳ ✸✹▼●r

✿✽❥●●❨●✽❏ ✪✫ ✧✬✬ ✤✙ ✬❚✓✓✷✯✓ t✓✗✓ ❣✎✏ ✯❣ ✘❣ ✭✙❩✓✓ ❣✎❬ t✓✙

✤✧✓✣ ✗✓✦✧✓✣ ✘✓♦✙ ❃✥✓✓✣✓✙✕ ✪✓✙ t✓✙❉✢✗✫ ❣✎✏ ✳✵❢✓ 9.4 ❭✈

❊✘✕ ✛❪ t✣✘✭✫ ✗✥✓✓ t✔♦✓✶✷ ✧✙✕ ❣✓✙✣✙ ✘✓♦✙ ❆✓✭✓✗♦ ✦✭

✘✓✯✔ ✘✙✚ ✗✓✦✧✓✣ ✘✙✚ ✳✘✗✭❙✓ ✪✓✙ ✬❚✓✓✷✗✓ ❣✎✏

✤✓✧✓✮✯✗❳ ✗✓✦✧✓✣ ✦✭ ✈❅✓✓✕❚✓ ✘✙✚ ✦✲❂✓✓✘ ✪✓✙ ✧✓✣✳✵❢✓

✧✙✕ ❃✦❘✩ ❫✦ ✤✙ ✬✙❩✓✓ t✓ ✤✪✗✓ ❣✎✏ ❴✯✓✙✕✳✪❬ ✤✧✗✓✦

✭✙❩✓✓✯✙✕ ✦✲✓✯❳ ✈❅✓✓✕❚✓ ✘✙✚ ✤✧✓✣✓✕✗✭ ❣✓✙✗✫ ❣✎✕✏ ✶✤ ✤✓✧✓✮✯

✦✲✘✐✳✒✓ ✧✙✕ ✳✘✵♦✣❬ ✳✘❚✓✙❘✓ ❫✦ ✤✙ ✑✒✓✭✫ ✖✓✙♦✓❵✷ ✧✙✕ t✔♦✓✶✷ ✪✫

❛❜❝❤ ❦♠♥ ♣qs ✉ ✇❤①②③④⑤⑥⑦ ⑧❤⑦⑨ ⑩❤②⑧❶❷❸ ❛⑧⑩❹❺❤ ♣❻❼⑧❹⑥s
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❢✓ ✔ ✕ ✖✗✘ ✙✚✛ ✜ ✢ ✕✣✤ ✥✦ ✧★✩ ✪✕✩ ✫ ✬✕✤ ✪✭✮✯ ✰ ✕ ❢ ✪✬✱ ✲ ✕ ✙✳✫✴ ✕✵ ✶✛

✈✷✸✹✺✺ ✻✼✽✾✿ ❀✸❁ ✈❂❃✺❄ ❅✷❆❇ ❈✺✸❉✺ ❈❊❁❋ ●❂✹✺❍ ✺✿ ■✺✸❏✺❑▲ ❄✿

✈✷✸✹✺✺ ▼◆✺✾✿ ■✺✸❏✺❑▲ ❀✸❁ ❅❖✺❏✿P ◗✺✺■ ✈❂❃✺❄ ❈❊❋ ❘❙❂❏❚

◗✺❯❙❁❈❂❉ ✈✺❊✾ ❙❀❱●❲✿ ❃✺✺✾✺ ❄✺ ✷❲◗✺✺✽ ✽❈✺❳ ❅✷❆❇ ❈✺✸❉✺ ❈❊❋

✻✼ ✽✾✿ ❀✸❁ ❙❀❉ ✺✷ ✾✸t✺✺P✸❁ ❀❈✺❙✺■✾ ✽✸❨ ▼◆✺✾ ✈✺❊✾ ❀❈✺❩✿✷✺✸❁

✷✾ ●❂✹✺❍ ✺ ❄✿ ✈✺✸ ✾ ❂✽✐❂❏❉ ❈✺✸ ✻✺❉✿ ❈❊❁❋ ❘❙✸ ▼◆✺✾✿

✈❇❏✺❁❂❇❄ ❀❈✺❙✺■✾ ✷✾ ●✸t✺✺ ✻✺ ❙❄❉✺ ❈❊❋ ❄✺✸❆❍✺ ❀❈✺❙✺■✾✿P

❃✺✺✾✺❚❁ ■è✷❨ ❅❇❬✿❀ ❉❖✺✺ ▼◆✺✾✿ ✈❇❏✺❁❂❇❄ ❀❈✺❙✺■✾✿P ❂❭❬❪❇

❄✿ ▼✷❂❅❖✺❂❉ ❙✸ ▼◆✺✾✿ ✈❇❏✺❁❂❇ ❄ ❀❈✺❙✺■ ✾ ✈❂❃✺❄ ■❀▲

❈✺✸❉ ✺ ❈❊ ❉❖✺✺ ❙❀❉ ✺✷ ✾✸t✺✺P✸❁ ▼◆✺✾ ❄✿ ❉✾✷❨ ❀❱❭❣ ✻✺❉✿ ❈❊❁❋

❙❉❈ ✽✸ ❨ ❫✷✾ ❉✺✷❀✺✼ ❉✸✻ ✿ ❙✸ ❄❀ ❈✺✸ ✻✺❉✺ ❈❊ ✈✺❊✾

❙❀❉✺✷ ✾✸t✺✺P✸❁ P❯✾✺✸✷ ❀✸❁ ●❂✹✺❍ ✺ ❄✿ ✈✺✸✾ ❀❱❭❣ ✻ ✺❉✿ ❈❊❁❋

P❈ ❙✺❘▲❴✸❂ ✾P✺ ✽✸❨ ❀❊●✺✼ ✷ ✾ ❵ P✺●✺ ❅✷❆❇ ❈ ✺✸❉ ✺ ❈ ❊❋

60° ✷❯✽✿▲ ●✸❛✺✺❁❉ ✾ ✽✸ ❨ ❙✺❖✺❜❙✺❖✺ 80° ▼◆✺✾✿ ❚✽❁ 50°

▼◆✺✾✿ ●✺✸✼ ✺✸ ❁ ❈ ✿ ✈✹✺✺❁❛✺✺✸❁ ✷✾ ✻✼ ✽✾✿ ❄✺ ❀✺❃ P ❉ ✺✷❀✺✼ 20°

❙✸❂è ❙P❙ ✷✺P✺ ✻ ✺❉✺ ❈❊❋ ❘ ❙✿ ✷❲ ❄✺✾ ✻✼ ✽✾✿ ❄✺ ❀✺❃ P

❀✺❂ ❙❄ ❉✺✷❡❀ ❂✽❆✺❱✽❉❝✾✸t✺✿P ❀❈ ✺❙✺■ ✾✺✸❁ ✷✾ 27° ❙✸❂è ❙P❙

❙✸ ✈❂❃✺❄❞ ▼❆❍ ✺ ❄❂❇ ❴❁❃✺✺✸❁ ❀✸❁ 24° ❙✸❤ ❙✸ ✈❂❃✺❄❞ ❀❃ P

✈✹✺✺❁❛ ✺✺✸ ❁ ✷✾ 20° ❙✸ ❤ ❙✸ 0° ❙✸❤ ❉ ❖✺✺ P❯✾✸❂❛✺P✺ ✽✸❨ ✈✺❁❉❂ ✾❄

◗ ✺✺■ ❀✸ ❁ -18° ❙✸❤ ❙✸ -48° ❙✸ ❤ ❉ ❄ ●✻▲ ❈✺✸❉ ✺ ❈❊❋

●❂ ✹✺❍ ✺✿ ■ ✺✸❏ ✺❑ ▲ ❀✸ ❁ ❉ ✺✷ ❀✺✼ ✷✾ ❀❈ ✺❙✺■ ✾✺✸ ❁ ❄ ✺ ❅✷❆❇

✷❲◗ ✺✺ ✽ ●✸t ✺✺ ✻ ✺❉ ✺ ❈ ❊❋ P❈ ✺❳ ❙❀❉ ✺✷ ✾✸t ✺✺ ❚❁ ❏■◗ ✺■ ✈✹✺ ✺❁❛ ✺✺✸ ❁

✽✸ ❨ ❙ ❀✺✼ ✺❁❉ ✾ ✐❏❉ ✿ ❈ ❊❁ ❉ ❖✺✺ ▼ ◆✺✾✿ ■ ✺✸❏ ✺❑▲ ❄ ✿ ✈ ✷✸ ✹✺ ✺

❂◗ ✺❥✼ ❉ ✺ ❄ ❀ ❉ ✿✽❲ ❈ ✺✸❉ ✿ ❈ ❊❋ 20° ❙✸ ❤❞ 10° ❙✸ ❤ ❚✽ ❁ 0°

❙✸ ❤ ❄ ✿ ❙ ❀❉ ✺ ✷ ✾✸t ✺✺P✸ ❁ ❡❀❛ ✺❦ 35° ●❤ 45° ●❤ ❉ ❖✺✺

60° ●❂ ✹✺❍ ✺ ✽✸ ❨ ❙❀ ✺✼ ✺ ❁❉ ✾ ✷ ✺❘ ▲ ✻ ✺❉ ✿ ❈ ❊ ❁❋

✻❱❏✺❘▲ ❀✸ ❁ ❙❀❉ ✺✷ ✾✸t ✺✺P✸❁ ✷❲ ✺P❦ ✈✹✺✺❁❛✺✺✸ ❁ ✽✸ ❨ ❙❀✺✼ ✺❁❉ ✾

✐❏❉ ✿ ❈ ❊❁❋ ❂ ✽❆ ✺❱✽❉ ❝✾✸t✺✿P ❀❈✺❙✺■ ✾✺✸❁ ✷✾ ❉ ✺✷❀✺✼ 27° ❙✸❤

❙✸ ✈❂❃ ✺ ❄ ❈ ✺✸ ❉ ✺ ❈ ❊❋ ❚❂❛ ✺P✺ ✽✸ ❨ ▼✷ ✺✸❆ ❍ ✺ ❄❂❇ ❴❁❃ ✺ ✿P ❅❖✺❏✿P

◗ ✺✺■ ✺✸❁ ❀✸ ❁ 30° ▼◆✺✾✿ ✈✹✺✺❁❛✺ ✽✸ ❨ ❙✺❖✺❜❙✺❖✺ ❉✺✷❀✺✼ 30°

❙✸ ❤ ❙✸ ✈❂❃ ✺❄ ✷✺P✺ ✻ ✺❉ ✺ ❈ ❊❋ 40° ▼◆✺✾✿ ❚✽ ❁ 40°

●❂ ✹✺❍ ✺✿ ✈✹✺✺❁❛ ✺✺✸ ❁ ✷✾ ❉ ✺✷ ❀✺✼ 10° ❙✸ ❤ ●✻▲ ❂ ❄ P✺ ■ P✺ ❈ ❊❋

❂✐♠ ✺ 9.5 ✻✼ ✽✾✿ ❚✽❁ ✻ ❱❏✺❘▲ ✽✸ ❨ ❴✿✐ ❉ ✺✷✺❁❉✾ ❄✺✸

✷❲ ●❂❛ ✺▲❉ ❄✾❉ ✺ ❈ ❊❋ ❙✽✺▲❂❃ ✺❄ ❉ ✺✷✺❁❉ ✾ P❯✾✸❂❛✺P✺ ❀❈✺❩ ✿✷ ✽✸ ❨

▼◆✺✾✿ ✷❯✽✿▲ ✹✺✸♠✺ ❀✸ ❁ ✷✺P✺ ✻ ✺❉✺ ❈❊❞ ✻ ✺✸ ❏■◗ ✺■ 60° ❙✸❤ ❈ ❊❋
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❢ ✎ ✏✑ ✒ ✓✔ ✕ ✖ ✗✘✙✚ ✛✑✜ ✙ ✖ ✢✣✑ ✤ ✥ ✘✦✧ ★ ✩✪ ✫✑ ✬✑✭✫ ✙

❜✮✯✰ ✱✲✳✴ ✯✰✵✶✰ ✷✱✸✰✹✺✻✺✴✼✰✽ (Continentality) ✸❣✾

✮❧✮✿ ✯✱ 3° ✮✿❀ ✯ ✰ ✼ ✰✻ ✰❁✼ ✵ 20° ❂❃❄✰✶✰✺ ❅❆❁ 15° ❇❈✰✵✺

✈❄✰✰❁❉✰✰✿❁ ❆✿❊ ❧✺❋ ✻ ✰✴✰ ●✰✼ ✰ ✸❣✾

r■❏ ❑■▲ ▼■ ◆ ❖P ◗❘❙❚ ❑ ❯■

✮✰✱ ✰❱✴✼❲ ✼ ✰✻✱ ✰❳ ❇❊❨❋✰❜❩ ❆✿❊ ✮✰❬✰ ❭✰❪✼ ✰ ●✰✼✰ ✸❣❫ ❃ ●✮✿

✮✰✱✰❱✴ ❴ ✰✮ ❂✵ ✯✸✼✿ ✸❣❁ ✾ ✻ ✵ ✯ ❜❩ ❧✰✵ ❃❵❬✰❃✼ ❧❂❛ ●✰✼✺

✸❣ ✈✰❣ ✵ ✮✰✱ ✰❱✴ ❴ ✰✮ ❂✵ ❇❛❪ ●✰✼✺ ✸❣ ✾ ❜✮✿ ❝❞❡❤❞ ✐ ❥❞

❦♠♥♦♣qs❤t❞ ✯✸✼✿ ✸❣❁✾ ✈✉✮✵ ✇✴✲①❆②❊✱✶ ✰ ❧✸✲✼ ❬✰✰✿③④✿ ✮✱ ✴ ❆✿❊

❃❛❅ ✸ ✰✿✼ ✰ ✸❣❫ ✻ ✵ ✴✸ ✯ ✰✻❊✺ ✮✰✱ ✰❱✴ ❭✰❪❳✰ ✸❣ ✾ ✮❃ ❂❩✴✰✿❁ ✯ ✺

✱✿ ❭✰ ❃❆✸✺❳ ❛❁❧✺ ✵✰✼ ✼❬✰✰ ❉✰✰❁✼ ❆✰✴✲❫ ✇ ✴✲①❆②❊✱✶ ✰ ❆✿❊ ❃❛❅

✈✰❂❉✰❩ ❂❉✰✰❅❨ ✸❣❁✾ ❃ ❂❳ ✱✿❁ ✻② ✰⑤✼ ❇❊⑥✱ ✰ ✵✰✼ ❆✿❊ ✮✱ ✴

❃ ❆❃✯❃ ✵✼ ✯ ✵ ❂✺ ●✰✼✺ ✸❣ ✈✰❣ ✵ ✮✲❧✸ ✼✯ ⑦✰⑧✻ ⑨⑥⑩ ✈✻ ❳✿

❇❊✻ ✵ ✯✺ ✸ ❆✰ ✮✿ ✈❃❶✰✯ ⑩❁ ③✺ ✸✰✿ ●✰✼✺ ✸❣ ✾ ❷✲② ❆✺ ✴ ❄✰✿❸✰✰✿❁
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✪✫✬ ❢✼✾✫ ▼✾✫ ❄✱✴✪✱★ ✮✱✫ ✭✱✵❀✱✻◗➁ ✮✵✫✬❳ (i) ❉✫❁✳✱✱P✱ ❢✮ ❄❋✬▼❄✱ ✯✰✱✱✬✳✱ ✯✱❅✵ ❑✭ ✭✪✾ ✮✱✫ ❢✹✭❉✫❯ ❢P❭ ✪✱❨✾

❢★✮✱P✱ ▼✾✱ ✽❅r ❢P❏✱✫✬❳ (ii) ✭✱✵❀✱✻ ✪✫✬ ❄✱✴✪✱★ ❉✫❯ ✭✬◗✬❁ ✪✫✬ ❢✼✾✫ ▼✾✫ ✴✼✱✫✬ ✮✱✫ ✴❢✵❞✱✱❢❊✱❄ ✮✵✫✬❳ (iii) ❭✮ ✪✽✻★✫ ❄✮

✴❚❢❄❢✼★ ❉✫❯ ❄✱✴✪✱★ ❉✫❯ ✪✱❨✾ ✮✻ ▼❀✱★✱ ✮✵✫✬❳ (iv) ▼❚✱✴❯ ❱✱✵✱ ✴❚❢❄❢✼★ ✮✱ ✯❢❁✮❄✪ ✪✱❨✾ ❄✱✴✪✱★r ➂✾✺★❄✪ ✪✱❨✾

❄✱✴✪✱★ ❄❬✱✱ ❉❋❯P ✪✱❨✾ ❄✱✴✪✱★ ✼✳✱✱✿✾✫✬❳ (v) ❉✱❢❊✱✿✮ ❄✱✴✱✬❄✵ ✮✻ ▼❀✱★✱ ✮✵✫✬❳ (vi) ✴❄✱ P▼✱✾✫✬ ❢✮ ❢✮★ ✪✽✻★✱✫✬ ❉✫❯

✴❚❢❄❢✼★ ✮✱ ✪✱❨✾ ❄✱✴✪✱★ ✭◗✭✫ ✯❢❁✮ ✯✱❅✵ ✭◗✭✫ ✮✪ ✽❅❳ (vii) ❑★ ✮✱✵✮✱✫✬ ✮✱✫ ❢P❏✱✫✬r ✹✱✫ ❢✮✭✻ ❩❬✱✱★ ❉✫❯ ❄✱✴✪✱★

✮✱ ❢★❨✱✱✿✵❀✱ ✮✵❄✫ ✽❅✬ ✯✱❅✵ ✹★❉✵✻r ✪❜✿r ✹❋P✱❜✿ ✯✱❅✵ ✯❸❄✺◗✵ ✪✫✬ ✽✱✫★✫ ❉✱P✫ ❄✱✴✪✱★ ✪✫✬ ✯✬❄✵ ❉✫❯ ✮✱✵❀✱✱✫✬ ✮✱✫ ✭✪❺✱✾✫✬❳
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✐✎✏✑✏✒✓ ✔✕✖

✈✏✗✘✑✙

✑r✐✙r✓ ✘r

✙r❡✚ (°❧✕✛)

✐✎✏✑✏✒✓ ✔✕✖

❯✚✜✓✑✙

✑r✐✙r✓ ✘r

✙r❡✚ (°❧✕✛)

♠✢✣✑✙

✑r✐✙r✓

(°❧✕✛)

❯✚✜✓✑✙

✑r✐✙r✓

(°❧✕✛)
✙✤✥✓r

t✦✧★✩

✪✫✬

✷✭✮✭

✸✯✮✰

✼✮✸

✷✱✮✯

✷✯✮✸

✹✼✮✷

✵✮✰

✭✼✮✱

✲✳✴✶✺✻✴

✧♦✽✾✿✿❀✿ ❁ ❂❃❄❅★t❆❇❈ ✦❉✩ ❊❅❋❀✩

●■✿✿❆✾✿ ❁ 28° 35° ❏❑✿★✩

●✧❀✿♦▲✦ ✧▼✿✬ ❁ 1951 ❂♦ 1980

❂✪◆❅❖✩ ❂P◗ ✧♦❄ ✪✿❘❉✪ ❂♦ P❆◆❇P✿ ❁ 216 ✪✩❙

❚▲ ✪◗✩✦♦ ✧♦❄ ❃❖❊P❊❅✦ ▲✿ ✪✿❘❉ P✿❃✪✿✦

t✦✧★✩
❱❲❳❨❳❩❬❨❭

❪ ❳❫❨❲ ❴
❲

✪✫✬
❱❭❵❨❛❩❲❜❨❵

❪ ❭❲❨❬❜ ❴
❲

❝✴❞❢✴❣❤ ❥✴❦✴♥❥✺

✪✫✬ ▲✿ ●❊✽▲P✪ ✪✿❘❉ P✿❃ ♣ t✦✧★✩ ▲✿ ✪✿❘❉ P✿❃✪✿✦

✧✿❊▼✿✬▲ P✿❃✿❆P★ = 32.75° ❂♦✮ –14.2° ❂♦✮ = 18.55° ❂♦✮
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è✓✔✓ ✕ ❡✖✗ ✘✙✚✛✜ ✛✖✢ è✔✣✔✤✥ ✘✣ ✤✔✘❡✔✦ ✧✔
✈★✔❡✔✩✓ ✪✛✤✣✫✔ ✛✪✫✔✬✤ ✭✮✯ ✛✔✓✰ ✱❡✬ ✭✔✖✦✖ ✘✣

✘✢✮✥✤✜ ✭✮ ✈✔✮✣ ✐✗✲✜ ✭✔✖✦✖ ✘✣ ✪★✛✰✢✲✳✤✜ ✭✮✯ ✴★★✖
✛✔✓✰❡✗✲✥✜✓ ✵✔✶ ❡✖✗ ✪✷✔✩✦✤✔ ✈✔✤✜ ✭✮✯ ✴★✛✖✢ ✘✪✣✫✔✔❡✸✛✹✘
✛✔✓✰ ✱✪✤❡✔✦ ✭✔✖✧✣ ✈✪è✔✧ ✵✔✶ ✛✔✥✖ ✺✔✖✻✔✔✖✗ ★✖ ✩✓✼✦ ✵✔✶
✛✔✥✖ ✺✔✖✻✔✔✖✗ ❡✗ ✖ ✘✽✛✔✪✭✤ ✭✔✖✤✜ ✭✮✯ ✈✔✘ ✾✔✦✤✖ ✭✮✗ ✪✧ ✺✔✮✪✤✾
✱✪✤❡✔✦ ✛✔✓✰ ✭✜ ✘✛✦ ✭✮✯ ✛✔✓✰❡✗✲✥✜✓ ✵✔✶ ✓✭ ✷✔✜
✪✦è✔✔✬✪✣✤ ✧✣✤✔ ✭✮ ✪✧ ✧✶ ✛✔✓✰ ❢✘✣ ✿✐✖✱✜ ✛ ✧✶
✦✜♣✖ ✶✮✐✖✱✜✯ ✘✛✦✖✗ ✘✙✚✛✜ ✘✣ ✤✔✘❡✔✦ ✛ ✈✔✵✬✽✤✔ ✧✔
✘✰✦✪✛✬✤✣✫✔ ✧✣✤✜ ✭✮✗❀ ✪✾★★✖ ✘✼✣✜ ✘✙✚✛✜ ✧✔ ✤✔✘❡✔✦ ✪✸✚✔✣
✶✦✔ ✣✭✤✔ ✭✮✯ ✿✢✘✣ ✿✐✤✜ ✭✰✴✬ ✈✔✵✽✬ ✛✔✓✰ ✧✔ ✤✔✘❡✔✦
✧❡ ✭✔✖✤✔ ✾✔✤✔ ✭✮❀ ✶✔✵✥ ✶✦✤✖ ✭✮✗ ✈✔✮✣ ✛❝✔✔✬ ✭✔✖✤✜ ✭✮✯ ✴★
✈è✓✔✓ ❡✖✗ ✛✔✓✰❡✗✲✥✜✓ ✵✔✶ ✪✷✔✩✦✤✔ ✛✖✢ ✧✔✣✫✔✔✖✗❀ ✛✔✓✰❡✗✲✥✜✓
✘✪✣★✗♣✣✫✔ ★❁✶✩è✔✜ ✶✥❀ ✛✔✓✰ ✪✛✺✔✔✖✷✔❀ ✛✔✓✰✣✔✪❂✔✓✔✖✗ ✧✔
✶✦✦✔❀ ✛✔✓✰✣✔✪❂✔✓✔✖✗ ✛✖✢ ✪❡❃✫✔ ★✖ ❡✔✮★❡ ★✗✶✗è✔✜ ✪✛✺✔✔✖✷✔ ✛
✿❝✫✔✧✪♠✶✗è✔✜✓ ♣❄✛✔✤✔✖✗ ✛✖✢ ✪✛✛✣✫✔ ★✪❁❡✪✥✤ ✭✮✯

❅❆❇❈❉❊❋●❍❇ ■❆❏

❑✓✔ ✈✔✘ ✾✔✦✤✖ ✭✮✗ ✪✧ ✭❡✔✣✔ ❂✔✣✜✣ ✷✔✜ ✛✔✓✰✵✔✶ ★✖
✘✽✷✔✔✪✛✤ ✭✔✖✤✔ ✭✮▲ ✾✮★✖▼✾✮★✖ ✈✔✘ ✿✢✘✣ ❢◆♣✔✴✬ ✘✣ ♣❖✳✤✖
✾✔✤✖ ✭✮✗❀ ✛✔✓✰ ✪✛✣✥ ✭✔✖✤✜ ✾✔✤✜ ✭✮ ✈✔✮✣ ★✔◆★ ✥✖✦✖ ❡✖✗
✧✪✐✦✔✴✬ ✭✔✖✤✜ ✭✮✯

❡✔è✓ ★❡✰✵✽✤✥ ★✖ ✛✔✓✰❡✗✲✥ ✧✜ ✈✗✪✤❡ ★✜❡✔ ✤✧ P✧
✴✧✔✴✬ ✺✔✖✻✔✘✢✥ ✛✖✢ ✛✔✓✰ ✸✤✗✷✔ ✛✖✢ ✷✔✔✣ ✧✔✖ ✛✔✓✰❡✗✲✥✜✓ ✵✔✶
✧✭✤✖ ✭✮✗✯ ✛✔✓✰✵✔✶ ✧✔✖ ❡✔✘✦✖ ✧✜ ✴✧✔✴✬ ✪❡✥✜✶✔✣ ✭✮✯ ★❡✰✵✽
✤✥ ✘✣ ✈✔✮★✤ ✛✔✓✰❡✗✲✥✜✓ ✵✔✶ r❀◗r❘❙❚ ✪❡✥✜✶✔✣ ✭✔✖✤✔ ✭✮✯

✱✰①❯✛✔✧❝✔✬✫✔ ✛✖✢ ✧✔✣✫✔ è✔✣✔✤✥ ✛✖✢ ✪✦✧♠ ✛✔✓✰ ★❱✔✦
✭✔✖✤✜ ✭✮ ✈✔✮✣ ✴★✜ ✛✖✢ ✧✔✣✫✔ ✛✔✓✰✵✔✶ ✈✪è✔✧ ✭✔✖✤✔ ✭✮✯
✛✔✓✰✵✔✶ ✧✔✖ ❡✔✘✦✖ ✛✖✢ ✪✥P ✘✔✣✵ ✛✔✓✰✵✔✶❡✔✘✜ (Mer-

cury barometer) ✈✚✔✛✔ ✪✦✵✽✬✛ ✶✮✣✔✖❡✜♠✣ (Aner-

oid barometer) ✧✔ ✘✽✓✔✖✱ ✪✧✓✔ ✾✔✤✔ ✭✮✯ ✴✦
✿✘✧✣✫✔✔✖✗ ✛✖✢ ✪✛❝✔✓ ❡✖✗ ✾✔✦✦✖ ✭✖✤✰ ✷✔✼✱✔✖✥ ❡✖✗ ❲✓✔✖✱✔❯❡✧
✧✔✓✬ ✷✔✔✱▼r❀ P✦❙★✜❙✴✬❙✈✔✣❙♠✜❙❀ ❚◗◗❞ ✵✖❳✔✖✗✯ ✛✔✓✰✵✔✶
❢◆♣✔✴✬ ✛✖✢ ★✔✚✔ ❱✔♠✤✔ ✭✮✯ ❢◆♣✔✴✬ ✘✣ ✛✔✓✰✵✔✶ ✪✷✔✩✦
✸✚✔✔✦✔✖✗ ✘✣ ✪✷✔✩✦▼✪✷✔✩✦ ✭✔✖✤✔ ✭✮ ✈✔✮✣ ✓✭ ✪✛✪✷✔✩✦✤✔ ✭✜
✛✔✓✰ ❡✖✗ ✱✪✤ ✧✔ ❡✰❳✓ ✧✔✣✫✔ ✭✮❀ ✈✚✔✔✬✤❨ ✘✛✦✖✗ ✿❩♣
✛✔✓✰✵✔✶ ✺✔✖✻✔✔✖✗ ★✖ ✧❡ ✛✔✓✰✵✔✶ ✺✔✖✻✔✔✖✗ ✧✜ ✤✣✘✢ ♣✥✤✜ ✭✮✗✯

❬❭❪❫❴❭❵ ❛❜❣ ❤❥❦❬❭❧❦❭♥ qs❭t✉✇❭

✛✔✓✰❡✗✲✥ ✛✖✢ ✪✦♣✥✖ ✷✔✔✱ ❡✖✗ ✛✔✓✰✵✔✶ ❢◆♣✔✴✬ ✛✖✢ ★✔✚✔
✤✜✛✽✤✔ ★✖ ❱✔♠✤✔ ✭✮✯ ✓✭ ②✔★ ✵✣ ✘✽❯✓✖✧ r◗ ❡✜♠✣ ✧✜
❢◆♣✔✴✬ ✘✣ r ✪❡✥✜✶✔✣ ✭✔✖✤✔ ✭✮✯ ✛✔✓✰✵✔✶ ★✵✮✛ P✧ ✭✜
✵✣ ★✖ ✦✭✜✗ ❱✔♠✤✔✯ ★✔✣✫✔✜ r◗❙r ✪✦✪❂♣✤ ❢◆♣✔✴✬ ✘✣

✛✔✓✰❡✗✲✥ ❡✖✗ ✈✔✮★✤ ✛✔✓✰✵✔✶ ✈✔✮✣ ✤✔✘❡✔✦ ✧✔✖ ✘✽✸✤✰✤
✧✣✤✜ ✭✮✯

✿✢è✛✔✬è✔✣ ✵✔✶ ✘✽✛✫✔✤✔ ✺✔✮✪✤✾ ✵✔✶ ✘✽✛✫✔✤✔ ✧✜

③④⑤⑥⑤

⑦⑧⑨⑩⑧❶ ❷❸❹❷ ❺ ❻❼❻❽❾❿ ➀➁❾⑧➂➃ ➄⑨ ➅⑧❼➆ ❿⑧➄➅⑧❼ ➇ ➇⑧➈➉➊⑧➋

➌➍➎ ➏➐➑➒➓➐➔ →➣↔↕➙➔➐➎ ↔➛➜➝ ➍➐➞↔➐➟ →°➠➛➡ ↔➛➜➝

➢➤➥➦➧➨➩ 1,013.25 15.2

1 ➫➭➯➤➲➯ 898.76 8.7

5 ➫➭➯➤➲➯ 540.48 -17.3

10 ➫➭➯➤➲➯ 265.00 -49.7
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✈✎✏✑✒✒ ✈✓✔✒✕ ✖✒✏✗✘ ✖✙✚ ✛✏✓✕✜✢ ✣✤✥✏✦ ✓✥✎✧✘✗ ✓★✩✒✒ ✪✏✫

✕✒❞✬✧✗ ✭✮✯✰✥✒✕✱✒✬✲✒ ✳✛ ✤✏ ❞✖ ✤✫✗✮✓✛✗ ✖✒✏ ✴✒✗✘ ✖✙

✈✗✵ ✶✦✔✥✒✬✔✒✧ ✎✥✜✏✫ ✈✓✔✒✕ ✩✒✓✷✗✩✒✒✛✘ ✜✖✘✫ ✖✒✏✗✘✚

♦✸✹✺✻✸✼ ✽✸ ✾✸✿❀❁❂ ❀♦❁❃❄✸

✎✥✜✒✏✫ ✕✘ ✓★✩✒✒ ✥ ✥✏✭ ✥✏✦ ✤✫★✐✒✬ ✪✏✫ ✥✒❞✮★✒✳ ✪✏✫ ✈❅✎

✈✫✗✧ ✐✒✘ ✈✰❞✓✔✒✕ ✪✖❆✥✎❇✲✒✬ ✖✙✚ ✥✒❞✮★✒✳ ✥✏✦ ✑✒✙✓✗✴

✓✥✗✧✲✒ ✕✒ ✈✔❞❞✜ ✤✪✒✜ ✈✫✗✧✒✛ ✎✧ ❢✒✘✫❈✘ ✭❞✘

✤✪★✒✳ ✧✏❢✒✒✈✒✏✫ ❧✒✧✒ ✓✕❞✒ ✴✒✗✒ ✖✙✚ ✤✪★✒✳ ✧✏❢✒✒❉❊ ✥✏

✧✏❢✒✒❉❊ ✖✙✫ ✴✒✏ ✤✪✮★❥ ✗✛ ✤✏ ❉✕ ✤✪✒✜ ✥✒❞✮★✒✳ ✥✒✛✏

▲❋✒✒✜✒✏✫ ✕✒✏ ✓✪✛✒✗✘ ✖✙✫✚ ★✒✳ ✎✧ ●❊❈✒✣✬ ✥✏✦ ✎❥✐✒✒✥ ✕✒✏ ★❇✧

✕✧✜✏ ✈✒✙✧ ✗✮✛✜✒✰✪✕ ✳✜✒✜✏ ✥✏✦ ✓✛❉✢ ✥✒❞✮★✒✳ ✪✒✎✜✏ ✥✏✦

✳✒★ ✣✤✏ ✤✪✮★❥ ✗✛ ✥✏✦ ▲✗✧ ✎✧ ❝✒■✒ ✓✛❞✒ ✴✒✗✒ ✖✙✚

✤✪✮★❥✗✛ ✎✧ ✥✒❞✮★✒✳ ✓✥✗✧✲✒ ✪✒✙✤✪ ✪✒✜✓❈❏✒✒✏✫ ✪✏✫ ✓★❢✒✒❞✒

✴✒✗✒ ✖✙✚

✓❈❏✒ ❑▼◆❑ ✓✥✓✐✒❖✜ ✥✒❞✮★✒✳ ✎✓✧✓▲❋✒✓✗❞✒✏✫ ✪✫✏ ✤✪★✒✳

✧✏❢✒✒✈✒✏✫ ✕✘ ✈✒✥P✦✓✗ ★✩✒✒✬✗✒ ✖✙✚ ✓✜◗✜★✒✳ ✎❥✲✒✒✛✘ ❉✕ ❞✒

✈✓✔✒✕ ✤✪★✒✳ ✧✏❢✒✒✈✒✏✫ ✤✏ ✓❝✒✧✘ ✖✒✏✗✘ ✖✙ ✓✴✤✥✏✦ ✥✏✫✦★❥ ✪✫ ✏

✓✜◗✜ ✥✒❞✮★✒✳ ✖✒✏✗✒ ✖✙✚ ✶❘❈ ★✒✳ ✎❥✲✒✒✛✘ ✪✏✫ ✐✒✘ ❉✕ ❞✒

✈✓✔✒✕ ✤✪★✒✳ ✧✏❢✒✒❉❊ ✖✒✏✗✘ ✖✙✫ ✓✴✜✥✏✦ ✥✏✫✦★❥ ✪✏✫ ✶❘❈✗✪

✥✒❞✮★✒✳ ✖✒✏✗✒ ✖✙✚

❙❚✺✻❯❁❱ ♦✸✹✺✻✸✼ ✽✸ ❀♦❲♦❳❀♦❁❃❄✸

✴✜✥✧✘ ✥ ✴✮✛✒✣✬ ✪✖✘✜✏ ✕✒ ✤✪✮★❥✗✛ ✤✏ ✥✒❞✮★✒✳ ✕✒

✓✥✩✥❨✓✥✗✧✲✒ ✓❈❏✒ ❑▼◆❩ ✥ ❑▼◆❬ ✪✏✫ ★✩✒✒✬❞✒ ✭❞✒ ✖✙✚

❭❪❫❴ ❵❛❜❵ ❡ ❣❤❴❦♠ ♥❴♣q❴rs t♣✉ ✇t①❴② ❦♣③❴❴④✉⑤ ⑥❴⑦⑧①❴② ⑨⑩❴❴
❶⑥❷ ⑨✉❫❴

❭❪❫❴ ❵❛❜❸ ❡ t❴❹⑦ ✇t⑧①❺⑨q ⑥❴⑦⑧ ①❴② ❻✇t①❴② ❦♣③❴❴④✉ ❭tq♠②❴❦ t♣✉❼ ❽ ❾❷⑥❦♠
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❢✓✔✕✖✓✗✘ ✓✙✚✕ ✓✛✜ ❢✢✣✤ ✓✕✥✖✦✕✧ ✣★ ✩✕✛✗✕ ✩✪ ✫✕✪✬ ✭✮✛

❢✓✔✕✖✓✗✯✥ ❢✢✰✢ ✫✓✦✕✧ ✱✕✛✲✕ (Equatorial low) ✓✛✜

✢✕★ ✮✛ ✉✕✢✕ ✉✕✗✕ ✩✪✳ 30° ♠✚✕✬✯ ✓ 30° ✦❢✱✕✴✕✯

✫✱✕✕✈✵✕✕✛✈ ✓✛✜ ✮✕✶✕ ♠✷✸ ✦✕✧ ✱✕✛✲✕ ✹✕✺ ✉✕✗✛ ✩✪✈✻ ❢✉✼✩✛✈

♠✹✕✛✔✴✕ ♠✷✸ ✓✕✥✖✦✕✧ ✱✕✛✲✕ ✣✩✕ ✉✕✗✕ ✩✪✳ ✹✖✢✽ ✾✕✿✖✓✕✛✈ ✣✯

✗✬✹✜ 60° ♠✚✕✬✯ ✓ 60° ✦❢✱✕✴✕✯ ✫✱✕✕✈✵✕✕✛✈ ✹✬ ❢✢✰✢ ✦✕✧

✹✛❢✤✥✕✐ ✩✪✈ ❢✉✼✩✛✈ ✫✾✕✕✛✾✕✿✖✓✯✥ ❢✢✰✢✦✕✧ ✹❢❀❁✥✕✐ ✣✩✗✛ ✩✪✈✳ ✾✕✿✖✓✕✛✈

✓✛✜ ❢✢✣✤ ✓✕✥✖✦✕✧ ✫❢✾✕✣ ✩✕✛✗✕ ✩✪ ✫✕✪✬ ✭✮✛ ✾✕✿✖✓✯✥ ♠✷✸

✓✕✥✖✦✕✧ ✹❀❁✯ ✣✩✗✛ ✩✪✈✳ ✥✛ ✓✕✥✖✦✕✧ ✹❢❀❁✥✕✐ ▲✶✕✕✭❂ ✢✩✯ ✩✪✈✳

✮❧✥❂ ❢✣✬✴✕✕✛✈ ✓✛✜ ❢✓▲✶✕✕✹✢ ✓✛✜ ✮✕✶✕ ✥✛ ✹❢❀❁✥✕✐ ❢✓▲✶✕✕❢✹✗

✩✕✛✗✯ ✬✩✗✯ ✩✪✈✳ ♠✚✕✬✯ ❣✕✛❃✕❄❂ ★✛✈ ✵✕✯✗ ❡✗✖ ★✛✈ ✥✛ ✹❢❀❁✥✕✐

✦❢✱✕✴✕ ✣✯ ✫✕✛✬ ✗✶✕✕ ❣✿✯✔★ ❡✗✖ ✥✛ ♠✚✕✬ ❢✦✵✕✕ ✣✯ ✫✕✛✬

❢❅✕✮✣ ✉✕✗✯ ✩✪✈✳

❆❇❈❉❊❋ ●❍ ■❏❑❉❉ ❇ ❇❊▼ ●❉❊ ❆◆❖❉❉■❇P ●◗❈❊ ❇❉❘❊ ❙❘

✫✕✹ ✥✩ ✉✕✢✗✛ ✩✯ ✩✪✈ ❢✣ ❚✓✕✥✖★✈❯❃✯✥ ✦✕✧ ★✛✈❱

❢❲✕✼✢✗✕ ✓✛✜ ✣✕✬✴✕ ✓✕✥✖ ❣❢✗★✕✢ ✩✕✛✗✯ ✩✪✈✳ ✭✮ ✱✕✪❢✗✉

❣❢✗✉ ✓✕✥✖ ✣✕✛ ✹✓✢ ✣✩✗✛ ✩✪✈✳ ✹✓✢✛✈ ♠✷✸ ✦✕✧ ✮✛ ✣★

✦✕✧ ✣✯ ✗✬✹✜ ✹✿✓✕❢✩✗ ✩✕✛✗✯ ✩✪✈✳ ❲✕❧✗❃ ✹✬ ✾✕✬✕✗❃✯✥

❢✓✔✕★✗✕✫✕✛✈ ✓✛✜ ✣✕✬✴✕ ❳✕✔✕❂✴✕ ✹✪✦✕ ✩✕✛✗✕ ✩✪✻ ✉✕✛ ✹✓✢✕✛✈ ✣✯

❣❢✗ ✣✕✛ ✹✿❲✕✕❢✓✗ ✣✬✗✕ ✩✪✳ ✭✮✓✛✜ ✮✕✶✕ ✹✙✶✓✯ ✣✕ ❳✕❧✴✕❂✢

❲✕✯ ✹✓✢✕✛✈ ✓✛✜ ✓✛❣ ✣✕✛ ✹✿❲✕✕❢✓✗ ✣✬✗✕ ✩✪✳ ✹✙✶✓✯ ✓✛✜ ❳✕❧✴✕❂✢

⑥✕✬✕ ❃❣✢✛ ✓✕❃✛ ✧❃ ✣✕✛ ❞❨❩❬❭❪❨❫❬❴❵ ❛❴ ✣✩✕ ✉✕✗✕ ✩✪✳

✫✗✽ ✹✙✶✓✯ ✓✛✜ ✾✕✬✕✗❃ ✹✬ ✱✕✪❢✗✉ ✹✓✢✛✈ ✗✯✢ ✮✈✥✖❜✗

✹✿❲✕✕✓✕✛✈ ✣✕ ✹❢✬✴✕✕★ ✩✪ ✽

✦✕✧ ✹✿✓✴✕✗✕ ✹✿❲✕✕✓✻ ❳✕✔✕❂✴✕ ✧❃✻ ✗✶✕✕ ✣✕✛❢✬✫✕❢❃✮

✧❃✳

✭✮✓✛✜ ✫❢✗❢✬❜✗ ✻ ❣✖❝❤✓✕✣✔✕❂✴✕ ✧❃ ✹✓✢✕✛✈ ✣✕✛ ✢✯✸✛

✹✿✓✕❢✩✗ ✣✬✗✕ ✩✪✳

♥❨❛❥❦♣qr❨s❨ ❛❴

✓✕✥✖★✈❯❃✯✥ ✦✕✧ ❢❲✕✼✢✗✕ ✺✣ ✧❃ ♠❤✹✼✢ ✣✬✗✕ ✩✪✳

✦❧✬✯ ✓✛✜ ✮✈✦❲✕❂ ★✛✈ ✦✕✧ ✹❢✬✓✗❂✢ ✣✯ ✦✬ ✦✕✧ ✹✿✓✴✕✗✕ ✩✪✳

✉✩✕✐ ✮★✦✕✧ ✬✛❅✕✕✺✐ ✹✕✮t✹✕✮ ✩✕✛✈✻ ✓✩✕✐ ✦✕✧ ✹✿✓✴✕✗✕

✫❢✾✕✣ ✓ ✮★✦✕✧ ✬✛❅✕✕✫✕✛✈ ✓✛✜ ✦❧✬t✦❧✬ ✩✕✛✢✛ ✮✛ ✦✕✧

✹✿✓✴✕✗✕ ✣★ ✩✕✛✗✯ ✩✪✳

✇①②③ ④⑤⑦⑧ ⑨ ⑩③❶❷ ❸⑩❹❺❻❼❽ ❾③❷❹ ❺③❿ ➀❸⑩❺③❿ ➁➂➃③③➄➅ ✇⑩❽➆❿③➁ ⑩➂➅➇ ➈ ➉❹❽③➊➋
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❧✎✏✑✎✒ ✓✔✕✖ ✗ ✘✙✚✛✙✎✜ ✜✢✎✎ ✣✚✤✜✘✙✚✛✙✎✜ ✥✦✧ ✣✙★✎✦✧ ✩✒ ✤✪✫✎✎ ✩✎ ✣✚✎✬✣

♥✭✮ ✐✯✰✱ ♦✲✳✴♥✵ ❡✲✶ ♥✭✮ ❞✷ ♥✸✭✭ ✐♦✹ ✰♥✸✭✭ ❞✭ ✐✵✭✺✐
♠✻✭✼✷ ✽✭✲✾✭✿❀ ♥✰❁✭❂✭✷ ✽✭✲✾✭✿❀

♣✠❃✡✠�✄ ✂❢❄❢ ❅�❆❇❈ ☎❈ ☞❉❊❋ ☎❈ ❅�❆❇❈ ☎❈ ☞❉❊❋ ☎❈ ✂●■��
✂●■�� ✠✞✡ ✂✠❏❑❈✄ ✠✞✡ ✈❢❉▲❏

❏❃✂✄♣✠❃✡✠�✄ ▼P♣ ❅�❆❇❈ ☎❈ ☞❉❊❋ ☎❈ ❅�❆❇❈ ☎❈ ☞❉❊❋ ☎❈
✂●■�� ✠✞✡ ✈❢❉▲❏ ✂●■�� ✠✞✡ ✂✠❏❑❈✄

◆❖◗❖❘❙❖ ❚❯

❱❲ ❳❨❩❬❭❪ ❫❴ ❵❛❜ ❫❬❭ ❳❝❣❬❬❛❨❜ ❫❤❜❬ ❲❥❦ q❬❤❬❜r ❳❤

s❬t❬✉✇❬ ①❨❬✉❛q❬❫ ❲❬❭❜❬ ❲❥ ②❬❥❤ ③①❫❬ ❳❝❣❬❬❨ ❳❝❬❱④ q❬❤❬❜r

①❭ ⑤ ①❭ ⑥ ❛❫⑦⑧❴⑦ ⑨⑩❶❬③✉ ❜❫ ❲❬❭❜❬ ❲❥❦ ①⑧❷❸❝ ①❜❲ ❳❤

s❬t❬✉✇❬ ❹❱❺❩❜⑧ ❲❬❭❜❬ ❲❥❦

❻❖❼❽❾❿❖➀❽❯➁ ❚❯

❳➂➃❨❴ ❫❬ ②❳❩❭ ②➄❬ ❳❤ s❬❺✇❬✉❩ ❳❨❩❬❭❪ ❫❴ ❛❸➅❬❬ ❫❬❭

❳❝❣❬❬❛❨❜ ❫❤❜❬ ❲❥❦ ①❩➆ ⑤➇➈➈ ⑧❭❪ ❳❝➉❬❪❛①①❴ ❨❥➊❬❛❩❫ ❩❭

③①❫❬ ❛❨❨❤✇❬ ❳❝➋❜❷❜ ❛❫❱❬ ②❬❥❤ ③①❴ ❳❤ ③① ➌r ❫❬❭

❫❬❭❛❤②❬❛r① ➌r ❫❲❬ ➍❬❜❬ ❲❥❦ ③① ❳❝❣❬❬❨ ①❭ ❳❨❩❭❪ ➎➏❬❤❴

❵❬❭r❬➐✉ ⑧❭❪ ②❳❩❴ ⑧❺r ❛❸➅❬❬ ①❭ ❸❬❛❲❩❭ ❜❤❳➉ ❨ ❸❛➄❬✇❬

❵❬❭r❬➐✉ ⑧❭❪ ➌❬③➑ ❜❤❳➉ ❛❨➄❬❭❛❳❜ (deflect) ❲❬❭ ➍❬❜❴ ❲❥❪❦ ➍➌
❳❨❩❬❭❪ ❫❬ ❨❭❵ ②❛q❬❫ ❲❬❭❜❬ ❲❥➒ ❜➌ ❛❨➄❬❭❳✇❬ ❣❬❴ ②❛q❬❫

❲❬❭❜❬ ❲❥❦ ❫❬❭❛❤②❬➓❛r① ➌r ②➄❬❬❪➅❬❬❭❪ ❨❭➉ ❫❬❭✇❬ ❨❭➉ ①❴q❬❬

①⑧❬❩❷❳❬❜ ⑧❭❪ ➌➔→❜❬ ❲❥❦ ❱❲ q❬❝❷❨❬❭❪ ❳❤ ①❨❬✉❛q❬❫ ②❬❥❤ ❛❨t❬❷❨❜➆

❨➂➏❬ ❳❤ ②❩❷❳❛➋➃❬❜ ❲❬❭❜❬ ❲❥❦

❫❬❭❛❤②❬➓❛r① ➌r ❸❬➌ ❳❝❨✇❬❜❬ ❨❭➉ ①⑧❫❬❭✇❬ ❳❤ ❫❬❱✉

❫❤❜❬ ❲❥❦ ❸❬➌ ❳❝❨✇❬❜❬ ➌r ①⑧❸❬➌ ❤❭➣❬❬②❬❭❪ ❨❭➉ ①⑧❫❬❭✇❬

❳❤ ❲❬❭❜❬ ❲❥❦ ❛➍❜❩❴ ❸❬➌ ❳❝❨✇❬❜❬ ②❛q❬❫ ❲❬❭❵❴➒ ❳❨❩❬❭❪ ❫❬

❨❭❵ ➎❜❩❬ ❲❴ ②❛q❬❫ ❲❬❭❵❬ ②❬❥❤ ❳❨❩❬❭❪ ❫❴ ❛❸➅❬❬ ➎❜❩❴

❲❴ ②❛q❬❫ ❛❨➄❬❭❛❳❜ ❲❬❭❵❴❦ ③❩ ❸❬❭ ➌r❬❭❪ ❨❭➉ ↔❫ ❸❺①❤❭ ①❭

①⑧❫❬❭✇❬ ❳❤ ❲❬❭❩❭ ❨❭➉ ❫❬❤✇❬ ❛❩↕❩ ❸❬➌ ➄❬❭➙❬❬❭ ❪ ⑧❭ ❪ ❳❨❩❭❪ ③①❴

❨❭➉ ③❸✉➛❛❵❸✉ ➌❲❜❴ ❲❥❪❦ ❛❨t❬❷❨❜➆ ❨➂➏❬ ❳❤ ❫❬❭❛❤②❬➓❛r① ➌r

➅❬❺❹❱ ❲❬❭❜❬ ❲❥ ②❬❥❤ ❳❨❩❭❪ ①⑧❸❬➌ ❤❭➣❬❬②❬❭❪ ❨❭➉ ①⑧❫❬❭✇❬ ❳❤

➌❲❜❴ ❲❥❪❦ ②❜④ ❛❩↕❩ ❸❬➌ ➄❬❭➙❬ ②❬❥❤ ②❛q❬❫ ❵❲❩ ❲❬❭❩❭

❫❴ ➌➍❬❱ ❳❺❛❤❜ ❲❬❭ ➍❬❜❬ ❲❥❦ ❱❲❴ ❫❬❤✇❬ ❲❥ ❛❫ ❛❨t❬❷❨❜➆

❨➂➏❬ ❨❭➉ ❛❩❫➜ ➎t✇❬❫❛➜➌❪q❬❴❱ ❶➝❨❬❜ ❩❲❴❪ ➌❩❜❭❦

➞❖➟➠➡❖❚ ➞ ➢➞➤❼➥

❳❨❩❬❭❪ ❫❬ ❨❭❵ ❨ ➎❩❫❴ ❛❸➅❬❬➒ ❳❨❩❬❭❪ ❫❬❭ ➎➦❳❹❩ ❫❤❩❭

❨❬r❭ ➌r❬❭❪ ❫❬ ❳❛❤✇❬❬⑧ ❲❥❦ ❳➂➃❨❴ ❫❴ ①❜❲ ①❭ ➧➛⑥ ❛❫➨⑧❴➨

❫❴ ⑨⑩❶❬③✉ ❳❤ ➎➉❳❤❴ ❨❬❱❷⑧❪➩r ⑧❭❪ ❳❨❩❭❪ q❬❤❬❜r❴❱ s❬t❬✉✇❬

❨❭➉ ❳❝❣❬❬❨ ①❭ ⑧❷➫❜ ❲❬❭❜❴ ❲❥❪ ②❬❥❤ ⑧❷➣❱❜④ ❸❬➌ ❳❝❨✇❬❜❬

❜➃❬❬ ❫❬❭❛❤②❬➓❛r① ➌r ①❭ ❛❩❱❪❛➙❬❜ ❲❬❭❜❴ ❲❥❪❦ ➍➌ ①⑧❸❬➌

❤❭➣❬❬↔⑩ ①❴q❬❴ ❲❬❭❪ ②❬❥❤ s❬t❬✉✇❬ ❫❬ ❳❝❣❬❬❨ ❩ ❲❬❭➒ ❜❬❭ ❸❬➌

❳❝❨✇❬❜❬ ➌r ❫❬❭❛❤②❬➓❛r① ➌r ①❭ ①❪❜❷❛r❜ ❲❬❭ ➍❬❜❬ ❲❥

②❬❥❤ ❳➉r➋❨➭❳ ❳❨❩❭❪ ①⑧❸❬➌ ❤❭➣❬❬②❬❭❪ ❨❭➉ ①⑧❬❩❬❪❜❤

➌❲❜❴ ❲❥❪❦ ❱❭ ❳❨❩❭❪ ❣❬❺❛❨➄❬❭❳❴ (Geostrophic) ❳❨❩❬❭❪

❨❭➉ ❩❬⑧ ①❭ ➍❬❩❴ ➍❬❜❴ ❲❥❪❦ ➯❛❶➙❬ ⑤➲➨➈➳

❛❩↕❩ ❸❬➌ ➄❬❭➙❬ ❨❭➉ ❶❬❤❬❭❪ ❜❤❳➉ ❳❨❩❬❭❪ ❫❬ ❳❛❤➝⑧✇❬

➵➸➞❖➺➻ ➢❽❾➁➥➵❾❙❖ ❫❲r❬❜❬ ❲❥❦ ➎➼❶ ❨❬❱❷ ❸❬➌ ➄❬❭➙❬ ❨❭➉

❶❬❤❬❭❪ ❜❤❳➉ ↔❭①❬ ❲❬❭❩❬ ❳❝❛❜❶➝❨❬❜❴ ❳❛❤①❪❶❤✇❬ ❫❲❬ ➍❬❜❬

❲❥❦ ③❩ ❳❝✇❬❛r❱❬❭❪ ⑧❭ ❪ ❳❨❩❬❭❪ ❫❴ ❛❸➅❬❬ ❸❬❭❩❬❭❪ ❵❬❭r❬➐❬❭➑ ⑧❭❪

❛❣❬❹❩ ❲❬❭❜❴ ❲❥❦ ➯①❬❤✇❬❴ ⑤➲➨➧➳

❳➂➃❨❴ ❫❴ ①❜❲ ❳❤ ❫③✉ ➌❬❤ ❛❩↕❩ ❨ ➎➼❶ ❸❬➌ ❨❭➉

❶❬❤❬❭❪ ②❬❭❤ ❳❨❩❬❭❪ ❫❬ ❳❛❤①❪❶❤✇❬ ⑨⑩❶❬③✉ ❳❤ ❲❬❭❩❭ ❨❬r❭ ❨❬❱❷

❳❛❤①❪❶❤✇❬ ①❭ ①❪➌❪❛q❬❜ ❲❴ ❲❬❭❜❬ ❲❥❦ ❳❝❬❱④ ❛❩↕❩ ❸❬➌ ➄❬❭➙❬❬❭ ❪

❳❤ ❨❬❱❷ ②❛❣❬①❛❤❜ ❲❬❭❪❵❴ ②❬❥❤ ⑨❳❤ ➎➽❭❪❵❴❦ ➎➼❶ ❸❬➌

➄❬❭➙❬❬❭ ❪ ⑧❭ ❪ ❨❬❱❷ ❫❬ ②❨❜r❩ ❲❬❭❵❬ ②❬❥❤ q❬❤❬❜r ❳❤

②❳①❛❤❜ ❲❬❭❵❴ ➯❛❶➙❬ ⑤➲➨➾➳❦ ②❛❣❬①❤✇❬ ❨❭➉ ②❛❜❛❤➫❜➒

❨❬❱❷➒ ❣❬❝❛⑧r ➭❳ ⑧❭❪➒ ①❪❨❲❩ q❬❬❤❬②❬❭ ❪ ⑧❭❪➒ ❳❨✉❜❬❭❪ ❨❭➉

✤✘➚✎ ✓✔✕➪ ✗ ➶✎➹✤✙➘✎✦✣✒ ✣✙★
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❧✓✔✓✕❧✓✔✓ ✖✓✗✘ ✙✓✚✓✛✜ ✙✢✣ ❧✤✓✘✢ ✥✦✘ ✧★✚✩ ✤✗✪ ✫✓✢

❝✓✬✭ ❝✮✮✢ ✙ ✙✯✓✰✱✓ ✙✢✣ ✲✭✳ ✖✓✙✴✵✶ ✤✗✷

❡✢✸ ✤✓✢✮✢ ✙✓✭✢ ✦✲✘❧✸✹✘✱✓ ✶✓✢ ✶✓✢✯★ (Cell) ✶✤✚✢ ✤✗✸✷

✧✯✱✓✶✲♠❝✸✺✓✩✵ ✻✓✢✼✓ ❡✢✸ ✳✢❧✢ ✶✓✢✯★ ✶✓✢ ❣✽✾✿✽ ❀❁✽❂❃

(Hadley cell) ✶✤✓ ✫✓✚✓ ✤✗✷ ❡✺✵ ✖✻✓✓✸✴✓✩✵ ✙✓✵❄

✦✲✘❧✸✹✘✱✓ ❡✢✸ ✺✓✜❄✙✓✢✸ ❧✢ ✦✜✙✓✲✤✚ ✤✓✢✚✩ ★✸③✩ ✦✙✮✓✢✸ ✶✓

✖✙✚✭✮ ✤✓✢✚✓ ✤✗ ✖✓✗✘ ✧✦✓✢✯✱✓ ✧✈✹✬✓❝ ✶✲♠❝✸✺✓✩✵ ✻✓✢✼✓✓✢✸

❢❅❆❇ ❈❉❊❋ ● ❍■❏❇❑▲ ▼❇ ◆❢❖❇P◗❘❇ ❙❚❇❇ ◆❍P◗❘❇

❯❱❲❳❨❩❬❭ ❪❱ ❫❱❨❱❴❲ ❵❛❜❫❩❞❜❤❱

✐✓❥❡✸③✭✩✵ ✦✙✮✓✢✸ ✶✓ ✦✜✓❦✦ ❡❄♥✵✚♣ ✲✮q✮ ❝✓✚✓✢✸ ✦✘ ✲✮✐✓✰✘

✤✗ ♣ (i) ✙✓✵❄❡✸③✭✩✵ ✚✓✦ ❡✢✸ ✖✻✓✓✸✴✓✩✵ ✲✐✓r✮✚✓✪ (ii)

✙✓✵❄✬✓❝ ✦✲st✵✓✢✸ ✶✩ ✧✦✲✉✔✓✲✚✪ (iii) ✙✓✵❄✬✓❝ ✦✲st✵✓✢✸ ✶✓
❧✓✗✘ ✲✶✘✱✓✓✢✸ ✙✢✣ ❧✓✔✓ ✲✙✉✔✓✓✦✮✪ (iv) ❡✤✓❧✓✛✘✓✢✸ ✙ ❡✤✓✇✩✦✓✢✸

✶✓ ✲✙✚✘✱✓ ✚✔✓✓ (v) ✦①✔✙✩ ✶✓ ②✓❥✱✓✰✮✷ ✙✓✵❄❡✸③✭✩✵ ✦✙✮✓✢✸
✙✢✣ ✦✜✙✓✤ ✦✜✓❦✦ ✶✓✢ ✙✓✵❄❡✸③✭✩✵ ❧✓❡✓r✵ ✦✲✘❧✸✹✘✱✓ ✐✓✩

✶✤✓ ✫✓✚✓ ✤✗✷ ✵✤ ✙✓✵❄❡✸③✭✩✵ ✦✲✘❧✸✹✘✱✓ ❡✤✓❧✓✛✩✵

✫✭ ✶✓✢ ✐✓✩ ✛✲✚❡✓✮ ✶✘✚✓ ✤✗✪ ✫✓✢ ✦①✔✙✩ ✶✩ ✫✭✙✓✵❄ ✶✓✢

✦✜✐✓✓✲✙✚ ✶✘✚✓ ✤✗✷ ❧✓❡✓r✵ ✦✲✘❧✸✹✘✱✓ ✶✓ ✳✶ ④✲❡✶

✲✙✙✘✱✓ ✲✹✼✓ ⑤⑥⑦⑧ ❡✢✸ ✦✜✉✚❄✚ ✤✗✷

✧✈✹ ❧❥✵✓✰✚✦ ✙ ✲✮q✮ ✙✓✵❄✬✓❝ ✤✓✢✮✢ ❧✢ ✖✸✚✘✕

✧✯✱✓✶✲♠❝✸✺✓✩✵ ✖✲✐✓❧✘✱✓ ✻✓✢✼✓ (ITCZ) ✦✘ ✙✓✵❄ ❧✸✙✤✮
✺✓✓✘✓✖✓✢✸ ✙✢✣ ❦✦ ❡✢✸ ✧✣✦✘ ✧★✚✩ ✤✗✷ ✧✯✱✓✶✲♠❝✸✺✓✓✢✸ ❧✢ ✖✓✮✢

✙✓✭✩ ✦✙✮✢✸ ⑨❧ ✲✮q✮ ✬✓❝ ✻✓✢✼✓ ❡✢✸ ✖✲✐✓❧✘✱✓ ✶✘✚✩ ✤✗✸✷

✖✲✐✓❧✲✘✚ ✙✓✵❄ ❧✸✙✤✮ ✶✓✢✯★✓✢✸ ✙✢✣ ❧✓✔✓ ✧✣✦✘ ✧★✚✩ ✤✗✸✷

✵✤ ✻✓✓✢✐✓❡✸③✭ ✙✢✣ ✧✣✦✘ ⑤⑩ ✲✶⑦❡✩⑦ ✶✩ ✥❶✹✓⑨✰ ✚✶

✧✣✦✘ ✹❷❸✚✩ ✤✗ ✖✓✗✘ ✲✦✣✘ ✺✓✜❄✙✓✢✸ ✶✩ ✚✘✦✣ ✦✜✙✓✲✤✚ ✤✓✢✚✩

✤✗✸✷ ⑨❧✙✢✣ ✦✲✘✱✓✓❡✉✙❦✦ ✭✛✐✓✛ 30° ✧❹✓✘ ✙ 30°

✬✲✻✓✱✓ ✖✻✓✓✸✴✓ ✦✘ ✙✓✵❄ ✳✶✲✼✓✚ ✤✓✢ ✫✓✚✩ ✤✗✷ ⑨❧ ✳✶✲✼✓✚

✙✓✵❄ ✶✓ ✖✙✚✭✮ ✤✓✢✚✓ ✤✗ ✖✓✗✘ ✵✤ ✧✦✓✢✯✱✓ ✧✈✹✬✓❝

❝✮✓✚✓ ✤✗✷ ✖✙✚✭✮ ✶✓ ✳✶ ✶✓✘✱✓ ✵✤ ✤✗ ✲✶ ✫❝ ✙✓✵❄

30° ✧❹✓✘✩ ✙ ✬✲✻✓✱✓✩ ✖✻✓✓✸✴✓ ✦✘ ✦✤❄✸✹✚✩ ✤✗ ✚✓✢ ✵✤ ★✸③✩

✤✓✢ ✫✓✚✩ ✤✗✷ ✺✓✘✓✚✭ ✙✢✣ ✲✮✶♠ ✙✓✵❄ ✶✓ ✖✦❧✘✱✓ ✤✓✢✚✓

✤✗ ✖✓✗✘ ✵✤ ✲✙✯✓❄✙✚❺ ✙①❹✓ ✶✩ ✖✓✢✘ ✦❥✙✩✰ ✦✙✮✓✢✸ ✙✢✣ ❦✦ ❡✢✸

❝✤✚✩ ✤✗✸✷ ✲✙✯✓❄✙✚❺ ✙①❹✓ ✙✢✣ ✬✓✢✮✓✢✸ ✚✘✦✣ ❧✢ ✦✜✙✓✓✲✤✚ ✤✓✢✮✢

✙✓✭✩ ✦❥✙✩✰ ✦✙✮✢✸ ✖✸✚✘ ✧✯✱✓ ✶✲♠❝✸✺✓✩✵ ✖✲✐✓❧✘✱✓ ✻✓✢✼✓

(ITCZ) ✦✘ ✲❡✭✚✩ ✤✗✸✷ ✦①✔✙✩ ✶✩ ❧✚✤ ❧✢ ✧✣✦✘ ✶✩

✲✬✴✓✓ ❡✢✸ ✤✓✢✮✢ ✙✓✭✢ ✦✲✘❧✸✹✘✱✓ ✖✓✗✘ ⑨❧✙✢✣ ✲✙✦✘✩✚ ✲✬✴✓✓

❢❅❆❇ ❈❉❊❻ ● ■❇❼❽❾▲❿➀ ▼❇ P◗➀❙❾ P❇❾❇➁❼ ❍❢◗P▲❅◗❘❇

❧✢ ✖✓✚✩ ✛❡✰ ✤✙✓ ✥✦✘ ✧★✚✩ ✤✗✷ ✺✓✘✓✚✭ ✦✘ ✵✢ ✦✙✮✢✸

✦➂❄✖✓ ✦✙✮✓✢✸ ✙✢✣ ✮✓❡ ❧✢ ✫✓✮✩ ✫✓✚✩ ✤✗✸ ✖✓✗✘ ✵✤ ✶✓✢✯★
➃➄➅➆✿ ❀❁✽❂❃ ✙✢✣ ✮✓❡ ❧✢ ✫✓✮✢ ✫✓✚✢ ✤✗✸✷ ✺✓✜❄✙✩✵ ✖✻✓✓❶✴✓✓✢✸
✦✘ ★✸③✩ ❧②✓✮ ✙✓✵❄ ✶✓ ✺✓✜❄✙✓✢✸ ✦✘ ✖✙✚✭✮ ✤✓✢✚✓ ✤✗ ✖✓✗✘

❡✺✵ ✖✻✓✓✸✴✓✓✢✸ ✶✩ ✖✓✢✘ ✺✓✜❄✙✩✵ ✦✙✮✓✢✸ ✙✢✣ ❦✦ ❡✢✸ ✦✜✙✓✲✤✚
✤✓✢✚✩ ✤✗✸✷ ⑨❧ ✶✓✢✯★ ✶✓✢ è❁➇➈➉➊➋ ❀❁✽❂❃ ✶✤✓ ✫✓✚✓ ✤✗✷ ✵✢
✚✩✮ ✶✓✢✯★ ✙✓✵❄❡✸③✭ ✙✢✣ ❧✓❡✓r✵ ✦✲✘❧✸✹✘✱✓ ✶✓ ✦✜✓❦✦

✲✮✺✓✓✰✲✘✚ ✶✘✚✢ ✤✗✸✷ ✚✓✦✩✵ ✥✫✓✰ ✶✓ ✲✮q✮ ✖✻✓✓✸✴✓✓✢✸ ❧✢
✧✈✹ ✖✻✓✓✸✴✓✓✢✸ ❡✢✸ ✉✔✓✓✮✓✸✚✘ ❧✓❡✓r✵ ✦✲✘❧✸✹✘✱✓ ✶✓✢ ❝✮✓✵✢
✘♥✓✚✓ ✤✗✷

✙✓✵❄❡✸③✭ ✶✓ ❧✓❡✓r✵ ✦✲✘❧✸✹✘✱✓ ❡✤✓❧✓✛✘✓✢✸ ✶✓✢ ✐✓✩

✦✜✐✓✓✲✙✚ ✶✘✚✓ ✤✗✷ ✙✓✵❄❡✸③✭ ❡✢✸ ✙①✤✚❺ ✦✗❡✓✮✢ ✦✘ ✹✭✮✢
✙✓✭✩ ✦✙✮✢✸ ✺✓✩❡✩ ✚✔✓✓ ✖✲✺✓✶ ✛✲✚ ✶✩ ❡✤✓❧✓✛✩✵
✺✓✓✘✓✖✓✢✸ ✶✓✢ ✦✜✙✓✲✤✚ ✶✘✚✩ ✤✗✸✷ ❡✤✓❧✓✛✘ ✙✓✵❄ ✶✓✢ ✧✣✫✓✰
✙ ✫✭✙✓✯✦ ✦✜✬✓✮ ✶✘✚✢ ✤✗✸✷ ✵✢ ✖✸✚❧➌❝✸✺✓ ❡✤✓❧✓✛✘✓✢✸ ✙✢✣

✲✙✉✚①✚ ✻✓✢✼✓✓✢✸ ✦✘ ✖✦✢✻✓✓✙①✣✚ ✺✓✩❡✢ ✤✓✢✚✢ ✤✗✸✷

➍❁➅➎➍➊ ➃➉➏✽➐

✦✙✮✓✢✸ ✙✢✣ ✦✜✙✓✤ ✙✢✣ ✦✜✓❦✦ ❡✢✸ ✲✙✲✐✓r✮ ❡✓✗❧❡✓✢✸ ❡✢✸ ❝✬✭✓✙

✖✓✚✓ ✤✗✷ ✵✤ ❝✬✭✓✙ ✖➑✵✲✺✓✶ ✚✓✦✮✪ ✦✙✮ ✙ ✙✓✵❄✬✓❝
✦✲st✵✓✢✸ ✙✢✣ ✲✙✉✔✓✓✦✮ ✖✓✲✬ ✙✢✣ ✶✓✘✱✓ ✤✓✢✚✓ ✤✗✷ ✳✢❧✢

✲✙✉✔✓✓✦✮ ✶✓ ❧❝❧✢ ✖✲✺✓✶ ✉✦✯♠ ✦✜✐✓✓✙ ✲✙✴✓✢✯✓✶✘

✬✲✻✓✱✓ ✦❥✙✰ ✳✲✴✓✵✓ ❡✢✸ ❡✓✮❧❥✮ ✦✙✮✓✢✸ ✙✢✣ ❝✬✭✓✙ ❡✢✸ ✬✢♥✓✓
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t✎ ✏✑✒✎ ✓✔✕ ✖✎✗ ✘✎✙✏✚✙ ✛✜✢ ✣✛✤✎✥ ✘✜✦ ✣✛✧✒✎★✗✚✛✩✑

✪✫✫✬✭✮ ✪✫✫✯✰✭✱ ✲✳✫✴✵✬✶✫✷ ✱✸✫✫✹✺✺✷ ✻✼✽✾✿✽❀✴✽❁✫✬✽❱✿✽✷ ❂❃❃❄

✘✜✦ ✗✐❅✜ ✦❆✜✕ ✏✎✘✎❇✥ ✗✣★✏✦❈★❉✎ ✗❊❉✎✎❋● ✏✜ ✣■✎❇✙ ✖❇✥

✧▲✎✎✙●✥ ✣✛✏✦❆✣✒✥✎❏ ✙●❈✜ ✛✣❉✎✩✒ ✓✔✦✕

❑▼✫✫✼✿✳ ✲✵✼◆❖

■✎ ✚✒❋ ✛✜✢ ❆✘✩ ✛ P✦◗✜ ✓✎✜✙✜ ✏✜ ✣■✎❇✙✒✎ ✒▲✎✎ ❘✔✣✙✑ ✛

✛✎✣✤✎✩✑ ❈♦✎✜✦ ✛✜✢ ✣✛✑✎✏ ✏✜ ❙✓❚✒ ✏● ✧▲✎✎✙●✥ ✛ ❯✎✜❲✎●✥

✗✛✙✜✦ ✗❊✛✎✣✓✒ ✓✎✜✒● ✓✔✦✕

❑▼✫❳ ✵ ✾❨❩❬❭ ✾❨✿✬

t✔✏✎✣✑ ✗✓❋✜ ✛✣❉✎✩✒ ✓✔❪ ❫✢✤✘✎ ✛✜✢ ✖✛❴✎✎✜✤✎❉✎ ✒▲✎✎ ✧▲✎✎✙✎✦✒★❉✎

✘✜✦ ✧▲✎❋ ✛ ✏✘❚❘❊ ✘✜ ✦ ✣■✎❇✙✒✎ ✗✎✥● t✎✒● ✓✔✕ ✣❘✙ ✛✜✢

❘✎✔★✎✙ ✧▲✎❋ ■✎✎❆ ✏✘❚❘❊ ✑● ✖✗✜❯✎✎ ✖✣♥✎✑ ❆✘✩ ✓✎✜ t✎✒✜

✓✔✦✕ ✖✒❣ ✧▲✎❋ ✗★ ✓✛✎❵❏ ❫✢✗★ ❫P✒● ✓✔✦ ✖✎✔★ ✣✙❛✙ ❘✎❙

❯✎✜❲✎ ❙✙✒✎ ✓✔❪ t❙✣✑ ✏✘❚❘❊ ✖✗✜❯✎✎✛④✢✒ P✦◗✜ ★✓✒✜ ✓✔✦ ✖✎✔★

❫✙ ✗★ ❫♠❈ ✛✎✥❚❘✎❙ ❙✙✎ ★✓✒✎ ✓✔✕ ❜✏✏✜ ✏✘❚❘❊ ✏✜

✧▲✎❋ ✑● ✖✎✜★ ❘✎❙ ✗❊✛❉✎✒✎ ❫❝✗❇✙ ✓✎✜✒● ✓✔ ✖✎✔★ ✗✛✙✜✦

✏✘❚❘❊ ✏✜ ✧▲✎❋ ✑● ✒★✗✢ ✏✘❚❘❊ ✏✘●★ ✛✜✢ ❧✗ ✘✜✦ ✗❊✛✎✣✓✒

✓✎✜✒● ✓✔✦✕ ★✎✣❲✎ ✘✜✦ ❜✏✛✜✢ ❵✑❘✘ ✣✛✗★●✒ ✗❊✣♦✥✎ ✓✎✜✒● ✓✔✕

✧▲✎❋ ✏✘❚❘❊ ✑● ✖✗✜❯✎✎ t❞❘● P✦◗✎ ✓✎✜✒✎ ✓✔✕ ❘✎❙ ✗❊✛❉✎✒✎

✧▲✎❋ ✏✜ ✏✘❚❘❊ ✑● ✒★✗✢ ✓✎✜✙✜ ✗★ ✧▲✎❋ ✏✘●★ ✗❊✛✎✣✓✒

✓✎✜✒● ✓✔ ❡✣❈❲✎ ❢❤❥❦♣✕

qrs✉✈✇①② ③r ⑤r✈r⑥s ⑦⑧⑨⑤✇⑩⑨❶r ❷r❸⑨ ❹⑤③r

✈❺r⑤r❻⑨r❼✇ ⑦⑨ ⑦❽❾rrq

❿➀➁➂➃➄➅➆ ❿➇➈ ➉➀➃➀➊➁ ➋➌➍➉➄➎➍➏➀ ❿➇➈ ➉➄➐➑➀➒ ➃➇➄ ➋➓➔➀➀➄→

➃➣➀➉➀↔➍ ↕➀ ↔➃➒ ➁➀ ➙➄➅➀ ➣➀➇➛➀ ➜➝➁➌➞➀↕ ➃➣➝❿➋➟➏➀➒

➣➠➡ ➃➞➁ ➋➓➔➀➀➄→ ➃➣➀➉➀↔➍ ↕➢ ↔➃➒ ➤➆➞➀➀➍➀➥➄ ➐➌➦➀➏➀➢

➜➃➇➌➍↕➀ ❿➇➈ →➧ ↕➢ ➜➀➇➍ ➋➓❿➀➌➣→ ➣➀➇→➢ ➣➠➄ ➜➀➠➍ ➋➢➨

↕➢ ➙➄➅➢ ➞➀➀➍➀➜➀➇➄ ↕➀ ➩➫➀➀➛ ➆➇ ➆➇→➢ ➣➠➄➡ ➋➢➨ ❿➇➈ →➧

➋➍ ➭➛ ↔➃➒ ➞➀➀➍➀➜➀➇➄ ↕➢ ➯➋➌➩➫➀➌→ ➥➆➲➌➛➛➀➇ ↕➣➆➀→➀

➣➠➡ ➥➆➲➌➛➛➀➇ ➳➀➧➛➀ ↕➀ ➃➞➁➋➓➔➀➀➄→ ➃➣➀➉➀↔➍ ➜➀➠➍

➜➀➩➧➵➇➌➆➁➀ ❿➇➈ ❿➀➁➂➐➀➸ ➋➌➍❿→➒➛ ➉➇ ↔➣➍➀ ➉➄➸➄➞➀ ➣➠➡

➋➓➔➀➀➄→ ➃➣➀➉➀↔➍ ➋➍ ❿➀➁➂➐➀➸ ➃➇➄ ➁➣ ➋➌➍❿→➒➛ ➐➌➦➀➏➀➢

➐➀➇➆➛ ↕➣➆➀→➀ ➣➠➡ ➭➛ ➐➀➇➛➀➇➄ ➺➐➌➦➀➏➀➢ ➐➀➇➆➛➻➸➐➆➀❿

❿ ➥➆ ➌➛➛➀➇➼ ↕➢ ➉➄➁➂➽→ ➳➀➧➛➀ ↕➀➇ ➭➒➥➛➥➉➜➀➇

(ENSO) ❿➇➈ ➛➀➃ ➉➇ ➤➀➛➀ ➤➀→➀ ➣➠➡ ➌➤➛ ❿➾➀➀➇➚ ➃➇➄

➭➒➥➛➥➉➜➀➇ (ENSO) ➔➀➌➽→➔➀➀➆➢ ➣➀➇→➀ ➣➠➪ ➌❿➔❿ ➃➇➄

❿➶➣→➹ ➃➀➠➉➃ ➉➄➸➄➞➀➢ ➌➑➀➊➛→➀➥➘ ➐➇➴➀➢ ➤➀→➢ ➣➠➄➡ ➐➌➦➀➏➀

➜➃➇➌➍↕➀ ❿➇➈ ➋➌➔➎➃➢ ➔➀➂➾↕ →➧ ➋➍ ➑➀➀➍➢ ❿➾➀➀➒ ➣➀➇→➢ ➣➠➪

➜➀➩➧➵➇➌➆➁➀ ➜➀➠➍ ↕➑➀➢➲↕➑➀➢ ➑➀➀➍→ ➜↕➀➆↔➓➩→ ➣➀➇→➇ ➣➠➄

→➫➀➀ ➎➢➛ ➃➇➄ ➸➀➷➬ ➜➀→➢ ➣➠➡ ➭➛ ➳➀➧➛➀➜➀➇➄ ❿➇➈ ➞➁➀➛➋➟❿➒↕

➜➀↕➆➛ ➉➇ ➉➄➉➀➍ ❿➇➈ ➜➊➁ ➑➀➀↔➀➇➄ ↕➢ ➃➀➠➉➃ ➉➄➸➄➞➀➢

➑➀➌❿➾➁❿➀➏➀➢ ❿➇➈ ➨➋ ➃➇➄ ➭➛↕➀ ➋➓➁➀➇↔ ➌↕➁➀ ➤➀→➀ ➣➠➡

➮➱✃❐ ❒❮❰Ï Ð ÑÒ❐Ó ÔÒ❐❐ ÕÖ×Ø ÕÖÙÚÛ ÕÖ×Ø

✲✵✴✭ ✵ Ü✫✫❱✿ ✲✵✼◆❖

✣❘✙ ✛✜✢ ❘✎✔★✎✙ ✗✛✩✒●✥ ✗❊❘✜❴✎✎✜ ✦ ✘✜✦ ✐✎❋ ❆✘✩ ✓✎✜ t✎✒✜ ✓✔✦ ✖✎✔★

✛✎✥❚ ✐✎❋ ✛✜✢ ✏✎▲✎Ý✏✎▲✎ ❫✢✗★ ❫P✒● ✓✔ ✖✎✔★ ❜✏ ✧▲✎✎✙

✑✎✜ ■✎★✙✜ ✛✜✢ ✣❋❵ ✛✎✥❚ Þ✎✎ß● ✏✜ ❙✓✒● ✓✔✕ ❜✙ ✗✛✙✎✜✦ ✑✎✜

Þ✎✎ß● ✏✘●★ ✑✓✒✜ ✓✔✦✕ ★✎✎✣❲✎ ✛✜✢ ✏✘✥ ✗✛✩✒●✥ ✐✎❋ P✦◗✜

✓✎✜ t✎✒✜ ✓✔ ✖✎✔★ ✏Þ✎✙ ✛✎✥❚ Þ✎✎ß● ✘✜✦ ✙●❈✜ ❫✒★✒● ✓✔ ✣t✏✜

✗✛✩✒●✥ ✗✛✙✜✦ ✑✓✒✜ ✓✔✦✕ ❫♠❈ ✗P✎★✎✜ ✦ ✛ ✣✓✘ ❯✎✜❲✎✎✜✦ ✏✜ Þ✎✎ß●

✘✜✦ ❙✓✙✜ ✛✎❋● P✦◗● ✛✎✥❚ ✑✎✜ ✖✛★✎✜✓● (Katabatic)

✗✛✙✜✦ ✑✓✒✜ ✓✔✦✕ ✗✛✩✒ à✜✣❉✎✥✎✜✦ ✛✜✢ ✗✛✙✣✛✘❚á✎ ✐✎❋✎✜✦ ✗★

❵✑ ✖❇✥ ✗❊✑✎★ ✑● ❫✤❉✎ ✗✛✙✜✦ ✗❊✛✎✣✓✒ ✓✎✜✒● ✓✔✦✕

downloaded from GKTricksIndia.com



99♦�✁✂✄☎✆✝✞✁ ✟✠✡☛☎☞✡✌� ✍✎�� ✄�✏☛✄ ✟✑✌��✠✝✁�✒

✐✓✔✕✖✗✘✙✚✛✜✛✘✢ ✣✛✘ ✐✛✤ ✣✤✔✘ ✥✦✧ ✜✘ ★✛✩✪✕ ✐✓✫✘✢ ✬✢✭✛✙✫✔ ✥✛✘

t✛✔✮ ✥✯✢ ★✛✯✤ ✓✰✛✕✚✛ ✣✤✔✮ ✥✯✢✱ t✲ ✜✘ ✐✓✫✘✢ ✐✓✫✙✓✳✦✴✛

❁✛✵✛✘✢ ✐✤ ✫✮✶✘ ✷✔✤✔✮ ✥✯✢✸ ✔✲ ✜✥ ✹✛✦✰✣ ✐✓✫✘✢ ✺✻✛✘✰✳

(Adiabatic) ✐✪✙✼✜✛ ✬✘ ✽✳✕ ✥✛✘ t✛✔✮ ✥✯✢✱ ✜✘ ✹✛✦✰✣ ✥✓✛✧✾

✣✳ ✬✳✜ ✳✘✢ ✲✐❞✕ ✙✐✭✛✵✛ ✬✣✔✮ ✥✯✢✱

✿❀❂❃❄❀❅❆❀❂❀❇ (Air masses)

t✲ ✓✛✜✦ ✙✣✬✮ ✬✳✛✢✽✮ ❈✛✘❉✛ ✐✤ ✐✜✛✕❊✔ ✵✢✲✘ ✬✳✜ ✔✣

✤✥✔✮ ✥✯ ✔✛✘ ✜✥ ✷✬ ❈✛✘❉✛ ✓✘❞ ✽✦✚✛✛✘✢ ✣✛✘ ❥✛✛✤✚✛ ✣✤ ✵✘✔✮

✥✯✱ ✜✥ ✬✳✛✢✽ ❈✛✘❉✛ ✙✓❣✔❋✔ ✳✥✛✬✛✽✤✮✜ ✬✔✥ ✜✛ ✙✓❣✔❋✔

✳✯✩✛✫✮ ❡✛✛✽ ✥✛✘ ✬✣✔✛ ✥✯✢✱ ✔✛✐✳✛✫ ✔●✛✛ ★✛✩✪✕✔✛ ✬✢✲✢❥✛✮

✙✓✙✹✛✰❢ ✽✦✚✛✛✘✢ ✓✛✵✮ ✜✥ ✓✛✜✦✸ ✿❀❂❃❄❀❅❆❀ ✣✥✵✛✔✮ ✥✯✱ ❍✬✘

✜■✾ ❡✛✮ ✐✙✤❡✛✛✙✰✛✔ ✙✣✜✛ t✛✔✛ ✥✯ ✖ ✓✛✜✦ ✣✛ ✓✥ ✓❋✥✔❏

❡✛✛✽ ✙t✬✳✘✢ ✔✛✐✳✛✫ ✓ ★✛✩✪✕✔✛ ✬✢✲✢❥✛✮ ❈✛✯✙✔t ✙❡✛❑✫✔✛✧✾

✲✥✦✔ ✣✳ ✥✯✢✱ ✓✥ ✬✳✛✢✽ ❥✛✤✛✔✵ ✙t✫ ✐✤ ✓✛✜✦✤✛✙✹✛✜✛✾

✲✫✔✮ ✥✯✢ ✷❑✥✘✢ ✓✛✜✦✤✛✙✹✛✜✛✘✢ ✣✛ ✷✩❏✽✳ ❈✛✘❉✛ ✣✥✛ t✛✔✛ ✥✯✱

✓✛✜✦✤✛✙✹✛✜✛✘✢ ✣✛✘ ✷✫✓✘❞ ✷✩❏✽✳ ❈✛✘❉✛ ✓✘❞ ★✛❥✛✛✤ ✐✤

✓✽✮✕✓❋❞✔ ✙✣✜✛ t✛✔✛ ✥✯✱ ❍✫✓✘❞ ✐✪✳✦✴✛ ✐✛✾✶ ✷✩❏✽✳ ❈✛✘❉✛ ✥✯✢✱

t✛✘ ❍✬ ✐✪✣✛✤ ✥✯✢ ▲ 1. ✷✰✚✛ ✓ ✷✐✛✘✰✚✛ ✣✙❢✲✢❥✛✮✜

✳✥✛✬✛✽✤ 2. ✷✐✛✘✰✚✛✣✙❢✲✢❥✛✮✜ ✷✰✚✛ ✳♠❣●✛✵ 3. ✷▼✶

★❈✛✛✢✹✛✮✜ ★✐✘❈✛✛✓❋❞✔ ✈✢◆✘ ✳✥✛✬✛✽✤ 4. ✷▼✶ ★❈✛✛✢✹✛✮✜

★✙✔ ✹✛✮✔ ✲✐✕❞ ★✛▼❖✙✩✔ ✳✥✛P✮✐✮✜ ❈✛✘❉✛ 5. ❣●✛✛✜✮ ✺✐

✬✘ ✲✐❞✕ ★✛▼❖✛✙✩✔ ✳✥✛P✮✐ ★✢❢✛✕✓✕❞✙❢✣ ✔●✛✛ ★✛✓✕❞✙❢✣✱

❍✬✮ ✓✘❞ ★✛❥✛✛✤ ✐✤ ✙✫❜✫ ✐✪✣✛✤ ✣✮ ✓✛✜✦✤✛✙✹✛✜✛✾ ✐✛✜✮

t✛✔✮ ✥✯✢✖

(i) ✷✰✚✛✣✙❢✲✢❥✛✮✜ ✳✥✛✬✛✽✤✮✜ ✓✛✜✦✤✛✙✹✛ (mT),

(ii) ✷✰✚✛✣✙❢✲✢❥✛✮✜ ✳✥✛P✮✐✮✜ (cT), (iii) ❥✛✪✦✓✮✜

✳✥✛✬✛✽✮✜ (mP), (iv) ❥✛✪✦✓✮✜ ✳✥✛P✮✐✮✜ (cP),

(v) ✳✥✛P✮✐✮✜ ★✛✓✕❞✙❢✣ (cA) ✷✰✚✛✣✙❢✲✢❥✛✮✜ ✓✛✜✦✤✛✙✹✛✜✛✾

✽✳✕ ✥✛✘✔✮ ✥✯✢ ✔●✛✛ ❥✛✪✦✓✮✜ ✓✛✜✦✤✛✙✹✛✜✛✾ ✈✢◆✮ ✥✛✘✔✮ ✥✯✢✱

✿❀◗❀❘❙ (Fronts)

t✲ ✩✛✘ ✙❡✛❑✫ ✐✪✣✛✤ ✣✮ ✓✛✜✦✤✛✙✹✛✜✛✾ ✙✳✵✔✮ ✥✯✢ ✔✛✘ ✷✫✓✘❞

✳❥✜ ✬✮✳✛ ❈✛✘❉✛ ✣✛✘ ✿❀◗❀❘❙ ✣✥✔✘ ✥✯✢✱ ✓✛✔✛✽✪✛✘✢ ✓✘❞ ✲✫✫✘ ✣✮

✐✪✙✼✜✛ ✣✛✘ ✓✛✔✛✽✪✖t✫✫ (Frontogenesis) ✣✥✔✘ ✥✯✢✱

✓✛✔✛✽✪ ✶✛✤ ✐✪✣✛✤ ✓✘❞ ✥✛✘✔✘ ✥✯✢ ▲ (i) ✹✛✮✔ ✓✛✔✛✽✪ (ii) ✷✰✚✛

✓✛✔✛✽✪ (iii) ★✶✤ ✓✛✔✛✽✪ (iv) ★✙❥✛✙✓✰❢ ✓✛✔✛✽✪ t✲

✓✛✔✛✽✪ ✙❣●✛✤ ✥✛✘ t✛✧ ✔✛✘ ❍❑✥✘✢ ★✶✤ ✓✛✔✛✽✪ ✣✥✛ t✛✔✛ ✥✯

❚★●✛✛✕✔❏ ✧✘✬✘ ✓✛✔✛✽✪ t✲ ✣✛✘❍✕ ❡✛✮ ✓✛✜✦ ✷❞✐✤ ✫✥✮✢

✷✈✔✮❯✱ t✲ ✹✛✮✔✵ ✓ ❡✛✛✤✮ ✓✛✜✦ ★✛✼✛✳✣ ✺✐ ✳✘✢

✷✰✚✛ ✓✛✜✦✤✛✙✹✛✜✛✘✢ ✣✛✘ ✷❞✐✤ ❥✛✓✘❞✵✔✮ ✥✯✢✸ ❍✬ ✬✢✐✓✕❞ ❈✛✘❉✛

✣✛✘ ✹✛✮✔ ✓✛✔✛✽✪ ✣✥✔✘ ✥✯✢✱ ✜✙✩ ✽✳✕ ✓✛✜✦✤✛✙✹✛✜✛✾ ★✛✼✛✳✣

✺✐ ✳✘✢ ✈✢◆✮ ✓✛✜✦✤✛✙✹✛✜✛✘✢ ✓✘❞ ✷❞✐✤ ✶❁❱✔✮ ✥✯✢ ✔✛✘ ❍✬

✬✢✐✓✕❞ ❈✛✘❉✛ ✣✛✘ ✷✰✚✛ ✓✛✔✛✽✪ ✣✥✔✘ ✥✯✢✱ ✜✙✩ ✧✣ ✓✛✜✦✤✛✙✹✛

✐■✚✛✕✔▲ ❥✛✤✛✔✵ ✓✘❞ ✷❞✐✤ ✷✈ t✛✧ ✔✛✘ ✧✘✬✘ ✓✛✔✛✽✪ ✣✛✘

★✙❥✛✙✓✰❢ ✓✛✔✛✽✪ ✣✥✔✘ ✥✯✢✱ ✓✛✔✛✽✪ ✳❥✜ ★❈✛✛✢✹✛✛✘✢ ✳✘✢ ✥✮

✙✫✙✳✕✔ ✥✛✘✔✘ ✥✯✢ ★✛✯✤ ✔✮✓✪ ✓✛✜✦✩✛✲ ✓ ✔✛✐✳✛✫ ✐✪✓✚✛✔✛

❍✫✣✮ ✙✓✹✛✘✰✛✔✛ ✥✯✱ ✜✘ ✔✛✐✳✛✫ ✳✘✢ ★✶✛✫✣ ✲✩✵✛✓ ✵✛✔✘

✥✯✢ ✔●✛✛ ❍✬✮ ✣✛✤✚✛ ✓✛✜✦ ✷❞✐✤ ✷✈✔✮ ✥✯✸ ✲✛✩✵ ✲✫✔✘ ✥✯✢

✔●✛✛ ✓✰✛✛✕ ✥✛✘✔✮ ✥✯✱
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✰❡✶✩✛✕✑ ✙ ✰✑ ✤✚✕✏✕✖ ✥✕✩✛ ✧✏✕ ✭✣ ✥✕✐❆✪✏✧ ✰✑ ✵✑ ✏❆✐★✕✎

✥✪✻✕✭ ✐✛❝✤ ✒✕✑✏✑ ✒✓✙✔ ❅✴✕✤ ✐✖ ✐✒✶è✈✭✖ ✥✕✩✛✧✏✕ ✭✣❬❭❪❴ ❵❛❜❣ ❤ ❥❬❦qrs❴ ✉❬✇❥②③❴④⑤ ❭⑥⑦⑧⑥❴⑨
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✈✓✔✕✖✗✘ ✙✚ ✛✓✗✜ ✢✣ ✈✓✣✤ ✥✦ ✧✓✜★✓ ✢✓✦✚✤ ✩✪✓✫✗ ✢✓✦ ✛✓✗✦

✢✣❣✬ ✭✢ ✮✯✓✓✰ ✛✢✓✱ ✩✦ ✲✳★✓ ✚✖✴✵❣✶✓✜✥ ✷✸✭✓✗ ✗✴ ✚✓✦

✔✓✤ ✚✤✭✦✐ ✛✪✜✰ ✔✤ ✔✢✹✱✷✗✦ ✢✣❣ ✷✭✺✐✭✓✗ ✚✓ ✻✣❣✼✔✐✓✻

✚✢✻✓✗✓ ✢✣✬ ✭✦ ✷✸✭✓✗ ✛✓✦ ✔✺✓✥❞ 20° ✲♠✓✤✜ ✈✧✓✓❣✽✓ ✩✦
①✹✛✤✗✦ ✢✣❣✾ ✲✰✚✜ ✖✿✽✓✓ ✈✖✰✖✽✷✗ ✢✓✦✗✜ ✢✣ ✈✓✣✤ ✥✦

✈✖✶✓✚ ✖✭✶✭❣✩✚ ✢✓✦✗✦ ✢✣ ❣✬

❀✚ ✖✭✚✖✩✗ ✲✳★✓ ✚✖✴✵❣✶✓✜✥ ✷✸✭✓✗ ✚✜ ✩✤❣✷✰✓

✚✓ ✲✐✶✭✓✘✶✓✤ ✸✖✪✚ ✖✭✭✤★✓ ✖✷❁✓ 10.10 ✪✦❣ ✿✽✓✓✘✥✓

①✥✓ ✢✣✬

❀✚ ✖✭✚✖✩✗ ✲✳★✓ ✚✖✴✵❣✶✓✜✥ ✷✸✭✓✗ ✚✜ ✖✭✽✓✦✳✓✗✓

❜✩✭✦✐ ✭✦✐❣✿✺ ✭✦✐ ✷✓✤✓✦ ✗✤✔✐ ✔✺✵✻ ✩✖✔✘✻ (Spiral) ✔✭✰✓✦❣

✚✓ ✔✖✤✩❣✷✤★✓ ✢✣✾ ✖✛✩✦ ❜✩✚✜ ✈✓✱❂✓ (Eye) ✚✢✓ ✛✓✗✓

✢✣✬ ❜✩ ✔✖✤✩❣✷✤★✓ ✔✺★✓✓✻✜ ✚✓ ❃✥✓✩ 150 ✩✦ 250

✖✚✻✓✦✪✜✴✤ ✗✚ ✢✓✦✗✓ ✢✣✬

✪✕✩✻✓✶✓✓✤ ✭✳✓✓✘ ✢✓✦✗✜ ✢✣✬ ✷✭✺✐✭✓✗ ✚✜ ✈✓✱❂✓ ✩✦ ✤✦✰✵✣❣✼

✖✭✚✖✤✗ ✢✓✦✗✦ ✢✣❣ ✗✯✓✓ ✚✔✓✩✜ ✭✳✓✓✘ ✵✓✿✻✓✦❣ ✚✜ ✔❣✖❢✗✥✓✱

✵✓✢✤✜ ✧✓✦❁✓ ✚✜ ✈✓✦✤ ✖✭✮✯✓✓✖✔✗ ✢✓✦ ✩✚✗✜ ✢✣❣✬ ❜✰✚✓

❃✥✓✩ ✵❣①✓✻ ✚✜ ❂✓✓✼❖✜✾ ✈✤✵ ✩✓①✤ ✭ ✖✢❣✿ ✪✢✓✩✓①✤

✔✤ 600 ✩✦ 1,200 ✖✚✻✓✦✪✜✴✤ ✭✦✐ ✵✜✷ ✢✓✦✗✓ ✢✣✬ ✥✢

✔✖✤✩❣✷✤★✓ ✔✺★✓✓✻✜ ✶✓✜✪✜ ①✖✗ ✩✦ 300 ✩✦ 500 ✖✚❄✪✜❄

✔✺✖✗ ✖✿✰ ✚✜ ✿✤ ✩✦ ✈✓①✦ ✵❅❖✗✦ ✢✣❣✬ ✥✦ ✷✸✭✓✗ ✗✕✔✐✓✰

✗✤❣① ✲r✔❆✰ ✚✤✗✦ ✢✣ ❣ ✈✓✣✤ ✗✴✜✥ ✖✰❇✰ ❜✻✓✚✓✦❣ ✚✓✦

✛✻✫✻✓✖✭✗ ✚✤ ✿✦✗✦ ✢✣❣✬ ✥✦ ✗✕✔✐✓✰ ✮✯✓✻ ✔✤ ✶✓✜✤✦t✶✓✜✤✦

✧✓✜★✓ ✢✓✦✚✤ ❂✓r✪ ✢✓✦ ✛✓✗✦ ✢✣❣✬

❈❉❊❋❈●❍●■ ❏ ❑■▲▼◆▲❊■▲ (Thunderstorms and

Tornadoes)

✈❆✥ ✖✭✶✭❣✩✚ ✮✯✓✓✰✜✥ ✗✕✔✐✓✰ ✗✖✼❖✗P❣P✓ ✗✯✓✓ ✴✓✦✤✰✦✼✓✦

✢✣❣✬ ✥✦ ✈◗✔ ✩✪✥ ✭✦✐ ✖✻❀ ✤✢✗✦ ✢✣❣✾ ✈✔✦✧✓✓✭❘✐✗ ✚✪

✧✓✦❁✓✔✐✻ ✗✚ ✩✜✖✪✗ ✢✓✦✗✦ ✢✣❣✾ ✔✤❣✗✹ ✈✓✸✓✪✚ ✢✓✦✗✦ ✢✣❣✬

✗✖✼❖✗P❣P✓ ✲✳★✓ ✈✓✿✺✘ ✖✿✰✓✦❣ ✪✦❣ ✔✺✵✻ ✩❣✭✢✰ ✭✦✐ ✚✓✤★✓

✲r✔❆✰ ✢✓✦✗✦ ✢✣❣✬ ✗✖✼❖✗P❣P✓ ❀✚ ✔✕★✓✘ ✖✭✚✖✩✗ ✚✔✓✩✜

✭✳✓✜✘ ✪✦❙✓ ✢✣ ✛✓✦ ①✤✛ ✭ ✖✵✛✻✜ ✲r✔❆✰ ✚✤✗✦ ✢✣❣✬ ✛✵

✥✢ ✵✓✿✻ ✈✖✶✓✚ ✲✐✱✷✓❜✘ ✗✚ ✷✻✦ ✛✓✗✦ ✢✣ ❣✾ ✛✢✓✱

✗✓✔✪✓✰ ✽✓✕❆✥ ✩✦ ✚✪ ✤✢✗✓ ✢✣❣✾ ✗✓✦ ❜✩✩✦ ✈✓✦✻✦ ✵✰✗✦ ✢✣❣

✈✓✣✤ ✈✓✦✻✓✭❘✖✳✴ ✢✓✦✗✜ ✢✣✬ ✈✓✿✺✘✗✓ ✚✪ ✢✓✦✰✦ ✔✤ ✥✦

✗✖✼❖✗P❣P✓ ✶✓✕✻ ❚✓✤✜ ✈✓❣✖✶✓✥✓✱ ✻✓✗✦ ✢✣❣ ❣✬ ✗✖✼❖✗P❣P✓ ✚✜

✖✭✽✓✦✳✓✗✓ ✲✳★✓ ✭✓✥✹ ✚✓ ✔✺✵✻ ✲✐✶✭✘✔✺✭✓✢ ✢✣✾ ✖✛✩✭✦✐

✚✓✤★✓ ✵✓✿✻✓✦❣ ✚✓ ✈✓✚✓✤ ✵❅❖✗✓ ✢✣ ✈✓✣✤ ✥✦ ✈✖✶✓✚

➴✱✷✓❜✘ ✗✚ ✔✢✹✱✷✗✦ ✢✣❣✬ ❜✩✭✦✐ ✚✓✤★✓ ✭✳✓✘★✓ ✢✓✦✗✓ ✢✣✬

✗r✔✽✷✓✗❯ ✰✜✷✦ ✚✜ ✗✤✔✐ ✭✓✗ ✔✺✭✓✢ ✔❘✯✭✜ ✔✤ ❱❣✼✜ ✭✓✥✹

✭ ✭✳✓✓✘ ✻✓✗✦ ✢✣❣✬ ❚✓✥✓✰✚ ✗✖✼❖✗P❣P✓ ✩✦ ✚❚✓✜t✚❚✓✜ ✭✓✥✹

✈✓✸✓✪✚ ❲✔ ✪✦❣ ✢✓✯✓✜ ✚✜ ✩✕❣✼ ✚✜ ✗✤✢ ✩✖✔✘✻ ✈✭✤✓✦✢★✓

✚✤✗✜ ✢✣✬ ❜✩✪✦❣ ✭✦✐❣✿✺ ✔✤ ✈r✥❣✗ ✚✪ ✭✓✥✹✿✓✵ ✢✓✦✗✓ ✢✣

✈✓✣✤ ✥✢ ❃✥✓✔✚ ❲✔ ✩✦ ❚✓✥❣✚✤ ✖✭✰✓✽✓✚✓✤✜ ✢✓✦✗✦ ✢✣❣✬ ❜✩

✔✖✤❙✓✴✰✓ ✚✓✦ ❳✴✓✦✤✰✦✼✓✦❨ ✚✢✗✦ ✢✣ ❣✬ ✴✓✦✤✰✦✼✓✦ ✩✓✪✓❆✥✗❞

✪✶✥✈✧✓✓❣✽✓✓✦❣ ✪✦❣ ✲r✔❆✰ ✢✓✦✗✦ ✢✣❣✬ ✩✪✹✿✺ ✔✤ ✴✓✦✤✰✦✼✓✦ ✚✓✦

✛✻✮✗❣❚✓ (Water spouts) ✚✢✗✦ ✢✣❣✬

✥✦ ✈✓✸✓✪✚ ✗✕✔✐✓✰ ✭✓✥✹✪❣✼✻✜✥ ✲✐✛✓✘ ✖✭✗✤★✓ ✪✦❣

✖❚✓❆✰✗✓ ❩✥✓ ✈✖✮✯✓✤ ✭✓✥✹❬ ✭✦✐ ❃✥✭✖✮✯✓✗ ✢✓✦✰✦ ✚✜

✈✖❚✓❃✥✖❢✗ ✢✣✬ ❜✰ ✗✕✔✐✓✰✓✦❣ ✩✦ ✖✮✯✓✖✗✛ ✭ ✗✓✔ ➴✛✓✘✾

①✖✗✛ ➴✛✓✘ ✪✦❣ ✔✖✤✭✖✗✘✗ ✢✓✦ ✛✓✗✜ ✢✣ ✈✓✣✤ ✈✽✓✓❣✗

✭✓✥✹✪❣✼✻✜✥ ✿✽✓✓❀✱ ✔✹✰❞ ✖✮✯✓✤ ✖✮✯✓✖✗ ✪✦❣ ✻✓✣✴ ✈✓✗✜ ✢✣❣✬

❭❪❫❴ ❵❛❝❵❛ ❡ ❤❥❦❴ ❧❭♥♣qs❴✉✇ ❪②③④②❴⑤ ❧❴ ⑥❴⑦⑧❴ ⑨❭⑩❶❷❸❹

❜✩✚✓ ✭✦✐❣✿✺✜✥ ❩✈✧✓✹❬ ✧✓✦❁✓ ✽✓✓❣✗ ✢✓✦✗✓ ✢✣✾ ✛✢✓✱ ✔✭✰✓✦❣

✚✓ ✈✭✗✻✰ ✢✓✦✗✓ ✢✣✬ ✈✧✓✹ ✭✦✐ ✷✓✤✓✦❣ ✗✤✔✐ ✈✧✓✹✖❚✓✖♠✓

✢✓✦✗✜ ✢✣ ✛✢✓✱ ✭✓✥✹ ✚✓ ✔✺✵✻ ✭ ✭❘♠✓✓✚✓✤ ❲✔ ✪✦❣ ✈✓✤✓✦✢★✓

✢✓✦✗✓ ✢✣❺ ✥✢ ✈✓✤✓✦✢★✓ ✧✓✓✦❚✓✩✜✪✓ ✚✜ ➴✱✷✓❜✘ ✗✚ ✔✢✹✱✷✗✓

✢✣✬ ❜✩✜ ✧✓✦❁✓ ✪✦❣ ✔✭✰✓✦❣ ✚✓ ✭✦① ✈✖✶✓✚✗✪ ✢✓✦✗✓ ✢✣ ✛✓✦

250 ✖✚❄✪✜❄ ✔✺✖✗ ❙✓❣✴✓ ✗✚ ✢✓✦✗✓ ✢✣✬ ❜✰ ✷✸✭✓✗✓✦❣ ✩✦
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✈✎✏✑✒

✶✲ ❝✓✔✕✖✗✘✙✚✗ ✚✛✜✢ ✣

(i) ❀✤✥ ✦✧★✧✩✪ ✫★ ✬✧❀✭✥✧✮ ✯✰✱✱✱ ✤✳✪✴✮✧★ ✵✷ ✩✧✸ ✦✧★✧✩✪ ✹✸ ✯ ✤✺✻✳✴✻ ✺✴ ✼✽✾✧✿❁ ✫★ ✬✧❀✭✥✧✮

✤✺✩❢✧ ✵✧✸❂✧❃

❄✺❅ ❆✱✱ ✤✳✪✴✮✧★ ❄❇✧❅ ❈✱✱ ✤✳✪✴✮✧★

❄❂❅ ✯✰✯✱✱ ✤✳✪✴✮✧★ ❄❉✧❅ ✯✰❊✱✱ ✤✳✪✴✮✧★

(ii) ❋●✩★ ■❏❑✧ ✺✤▲✮●✦✧✴❀ ❋✤▼✧✹★❑✧ ◆✧✸❖✧ ✫P✧❀◗ ✺✵✧✽ ✵✧✸✩✧ ✵✷❃

❄✺❅ ✤✬❏✧✭✬✩❘ ✬♦❙✧ ✬✸❚ ✤❢✺▲ ❄❇✧❅ ✺✬❁❚ ★✸❇✧✧ ✬✸❚ ✤❢✺▲

❄❂❅ ✳✺★ ★✸❇✧✧ ✬✸❚ ✤❢✺▲ ❄❉✧❅ ❋✧✬❁❚✤▲✺ ✬♦❙✧ ✬✸❚ ✤❢✺▲

(iii) ■❙✧★✴ ❂✧✸✪✧♠❁ ✳✸● ✤❢❯❢✬✧❀✭✥✧✮ ✬✸❚ ✾✧★✧✸● ✩★✫❚ ✫✬❢✧✸● ✺✴ ✤✥❱✧✧ ❲❀✧ ✵✧✸❂✴❃

❄✺❅ ❉✧❳❨✴ ✺✴ ✹✭✿❀✧✸● ✬✸❚ ✾✪❢✸ ✺✴ ✤✥❱✧✧ ✬✸❚ ❋❢✭❩✫
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t✏✦✑ ✧✲✛ ✦✳✏✏ ❝✴✳✓✑ ❞✑ ✢✦✧ ❝✭ ❝✧✤✘✵✦✑ ✧✲✛ ✱t✢✚

✈✶✷✸✶✹✺✻✶✼ ❞✧✏ t✏✦✏ ✧✲✽ ✾✚ ✓✔✏✏✕ ✓✚✩ t✜ ✢✚ ✖★✦✑ ✧✲✛ t✏✚

✱❞ ✮✛✯✑ ❝✭✦✏✚✛ ✢✚ ✧✏✚❞✭ ✬✤t✭✦✑ ✧✲✛✽ ✾✚ ❢✏✚✜✏ ❝✐✳✏✭ ✿❞

✓✚✩ ♦✩❝✭ ✿❞ ✖❝✕✩ ❞✑ ❞❀✕ ✢✓✚✛✩✙❁✑✾ ❝✭✦✏✚✛ ✓✏✜✚ ✧✏✚✦✚ ✧✲✛✽

❂❃❄❄❅ ❂❆❇ ❈❉❊❄❋

♦✐❝✱♠✏ ✓✚✩ ❢✏●✏✏✭ ❝✭ ✓✔✏✏✕ ❞✏✚ ✦✑★ ❝❁✣✤■✏ ❝❁❞✏✭✏✚✛ ✣✚✛ ✖✏✘✫✏

t✏ ✢❞✦✏ ✧✲✒ ✢✛✓✧★✑✾❏ ❝✓✕✦✑✾ ✦✳✏✏ ✵✓❁✩✓✏✦✑✾ ✾✏

❝❁ ✛✩✫✜

❧❑▲▼◆❖P ▲◗✶✶❘

✧✓✏ ✬✣✕ ✧✏✚ t✏★✚ ❝✭ ✧❣❞✑ ✧✏✚❞✭ ✢✛✓✧★ ●✏✏✭✏❢✏✚✛ ✓✚✩

❙❝ ✣✚✛ ♦✩❝✭ ❞✑ ❢✏✚✭ ♦✮✦✑ ✧✲❏ ✓✏✾✤✣✛✯✜ ❞✑ ♦✩❝✭✑

❝✭✦ ✣✚✛ ❝✧✤✘✵★✚ ✓✚✩ ✖✏✙ ✾✧ ❝✲✩✜✦✑ ✧✲ ✦✳✏✏ ✦✏❝✣✏★ ✓✚✩

❞✣ ✧✏✚★✚ ✢✚ ✮✛✯✑ ✧✏✚✦✑ ✧✲✽ ❝✱✭❚✏✏✣❯✓❙❝ ✢✛❱✏★★ ❞✑

✱✓❁✩✾✏ ✧✏✚✦✑ ✧✲ ✦✳✏✏ ❞❝✏✢✑ ✣✚❱✏✏✚✛ ❞✏ ✱★✣✏✕❚✏ ✧✏✚✦✏ ✧✲✽ ✬✭t

✦✳✏✏ ✱✖t✜✑ ❞✯✰❞★✚ ✓✚✩ ✢✏✳✏ ✣✗✢✜✏●✏✏✭ ✓✔✏✏✕ ✧✏✚✦✑ ✧✲❏

✜✚✱❞★ ✾✧ ✖✧✤✦ ✜✛✖✚ ✢✣✾ ✦❞ ★✧✑✛ ✭✧✦✑ ✧✲✽ ❀✢

❝❁❞✏✭ ❞✑ ✓✔✏✏✕ ✬✱✣✕✾✏✚✛ ✣✚ ✛ ✾✏ ✱✙★ ✓✚✩ ✬✣✕ ✢✣✾ ✣✚✛ ❝❁✏✾❲

✧✏✚✦✑ ✧✲✽ ✾✧ ✱✓✔✏✤✓✦✑✾ ❳✏✚❨✏ ✦✳✏✏ ■✏✏✢❞✭ ♦♠✏✭✑ ✬✏✚✜✏❩✕✕

✓✚✩ ✣✧✏❬✑❝✏✚✛ ✓✚✩ ✎✏✑✦✭✑ ✎✏✏✬✏✚ ✛ ✣✚✛ ❝❁✏✾❲ ✧✏✚✦✑ ✧✲✽

✹▲❘❭❖P ▲◗✶✶❘

t✖ ✢✛✦✴❪✦ ✓✏✾✤ ❞✑ ✢✛✧✱✦ ❝✓✕✦✑✾ ❫✏✜ ❝✭ ❢✏✦✑ ✧✲❏

✦✖ ✾✧ ♦✩❝✭ ♦✮★✚ ✓✚✩ ✱✜✿ ✖✏●✾ ✧✏✚ t✏✦✑ ✧✲ ✦✳✏✏ t✲✢✚

✧✑ ✾✧ ♦✩❝✭ ❞✑ ❢✏✚✭ ♦✮✦✑ ✧✲❏ ✾✧ ❝✲✩✜✦✑ ✧✲❏ ✦✏❝✣✏★

✱✬✭ t✏✦✏ ✧✲ ✦✳✏✏ ❢✏✙❁✕✦✏ ✢✛❱✏✱★✦ ✧✏✚ t✏✦✑ ✧✲✽ ❀✢ ❝❁❞✏✭

❞✑ ✓✔✏✏✕ ❞✏ ✣✤■✾ ✬✤❚✏ ✧✲ ✱❞ ❝✓★✏✱✎✏✣✤■✏ ❫✏✜ ❝✭

✢✖✢✚ ❢✱●✏❞ ✓✔✏✏✕ ✧✏✚✦✑ ✧✲✽ ❀✢ ✎✏✏✬ ✣✚✛ ✓✔✏✏✕ ✧✏✚★✚ ✓✚✩

✖✏✙ ✾✚ ✧✓✏✿✘ ✙✗✢✭✚ ❫✏✜ ❝✭ ❝✧✤✘✵✦✑ ✧✲✛❏ ✓✚ ★✑✵✚ ❞✑ ❢✏✚✭

♦✦✭✦✑ ✧✲✛ ✦✳✏✏ ♦★❞✏ ✦✏❝✣✏★ ✖❫✰ t✏✦✏ ✧✲✽ ✦✖ ♦★❞✑

❢✏✙❁✕✦✏ ●✏✏✭❚✏ ❞✭★✚ ❞✑ ❳✏✣✦✏ ✖❫✰ t✏✦✑ ✧✲ ✿✓✛ ❀✢

❝❁❞✏✭❏ ❝❁✱✦❝✓★ ❫✏✜ ✢✗■✏✚ ✦✳✏✏ ✓✔✏✏✕ ✱✓✧✑★ ✭✧✦✚ ✧✲✛✽

❝❁✱✦❝✓★ ✎✏✏✬ ✣✚✛ ✱❯✳✏✦ ❳✏✚❨✏❏ ✱t★✣✚✛ ❞✣ ✓✔✏✏✕ ✧✏✚✦✑ ✧✲

♦✢✚ ▲❴❵◗❛ ❜✶P✶ ❡✶✷❤✶ ❞✧✏ t✏✦✏ ✧✲✽ ✾✧ ❝✓✕✦✑✾ ✓✔✏✏✕ ✾✏

❯✳✏✜✓✴✩✦ ✓✔✏✏✕ ✓✚✩ ★✏✣ ✢✚ t✏★✑ t✏✦✑ ✧✲✽

♣▲❥❦▲✶❭❖P ▲◗✶✶❘ P✶ ✹❥ ❑❦❛✸ ▲◗✶✶❘

❢✏❝ ❝✧✜✚ ✧✑ ❀✢ ❝✤❯✦❞ ✓✚✩ ✙✢✓✚✛ ❢●✾✏✾ ✣✚✛ ✖✱✧❙✔❚✏

❞✱✫✖✛●✏✑✾ ✵✓❁✩✓✏✦✏✚✛ ✦✳✏✏ ✵✓❁✩✓✏✦✑ ✓✔✏✏✕ ❞✏ ❢●✾✾★

❞✭ ✵✤✓✚✩ ✧✲✛❏ ❢✦❲ ✵✓❁✩✓✏✦✑ ✓✔✏✏✕ ✢✣♥★✚ ✓✚✩ ✱✜✿

❢●✾✏✾ ✙✢ ❞✏✚ ✙✚■✏✚✛✽

qrq❄❋ s❆r ❂❃❄❄❅ ✉❂✇❋①❄

✿❞ ✢✏✜ ✣✚✛ ❝✴✳✓✑ ❞✑ ✢✦✧ ❝✭ ❢✜✬✒❢✜✬ ✎✏✏✬✏✚✛ ✣✚ ✛

✧✏✚★✚ ✓✏✜✑ ✓✔✏✏✕ ❞✑ ✣✏❨✏✏ ✱✎✏②★✒✱✎✏②★ ✧✏✚✦✑ ✧✲ ✦✳✏✏ ✾✧

❢✜✬✒❢✜✬ ✣✏✲✢✣✏✚✛ ✣✚ ✛ ✎✏✑ ✧✏✚✦✑ ✧✲✽

✢✏✣✏②✾ ✦✏✲✭ ❝✭ t✖ ✧✣ ✱✓✔✏✤✓✦③ ✓✴♠✏ ✢✚ ●✏❁ ✤✓ ❞✑

✦✭❝✩ t✏✦✚ ✧✲✛❏ ✓✔✏✏✕ ❞✑ ✣✏❨✏✏ ●✏✑✭✚✒●✏✑✭✚ ❱✏✫✦✑ t✏✦✑ ✧✲✽

✱✓④✓ ✓✚✩ ✦✫✑✾ ❳✏✚❨✏✏✚✛ ✣✚✛ ✣✧✏❬✑❝✏✚✛ ✓✚✩ ✎✏✑✦✭✑ ✎✏✏✬✏✚✛ ❞✑

❢❝✚❳✏✏ ❢✱●✏❞ ✓✔✏✏✕ ✧✏✚✦✑ ✧✲✽ ✱✓④✓ ✓✚✩ ❯✳✏✜✑✾ ✎✏✏✬✏✚ ✛ ❞✑

❢❝✚❳✏✏ ✣✧✏✢✏✬✭✏✚✛ ✓✚✩ ♦✩❝✭ ✓✔✏✏✕ ❢✱●✏❞ ✧✏✚✦✑ ✧✲❏ ✥✾✏✚✛✱❞

✓✧✏✛ ❝✏★✑ ✓✚✩ ✢❁✏✚✦ ❞✑ ❢✱●✏❞✦✏ ✓✚✩ ❞✏✭❚✏ ✓✏✔❝✑❞✭❚✏

❞✑ ✱✓❁✩✾✏ ✜✬✏✦✏✭ ✧✏✚✦✑ ✭✧✦✑ ✧✲✽ ✱✓✔✏✓✦③ ✓✴♠✏ ✢✚ 35°

✢✚ 40° ♦⑤ ✿✓✛ ✙⑤ ❢❳✏✏✛④✏✏✚✛ ✓✚✩ ✣●✾❏ ❝✗✓✑✕ ✦✫✏✚✛ ❝✭

✖✧✤✦ ❢✱●✏❞ ✓✔✏✏✕ ✧✏✚✦✑ ✧✲ ✦✳✏✏ ❝✱④✵✣ ❞✑ ✦✭❝✩ ✾✧

❱✏✫✦✑ t✏✦✑ ✧✲✽ ✜✚✱❞★ ✱✓✔✏✤✓✦③ ✓✴♠✏ ✢✚ 45° ✦✳✏✏ 65°

♦⑤ ✿✓✛ ✙⑤ ✓✚✩ ✖✑✵ ❝✪✤❢✏ ❝✓★✏✚✛ ✓✚✩ ❞✏✭❚✏ ✢✖✢✚

❝✧✜✚ ✣✧✏❬✑❝✏✚✛ ✓✚✩ ❝✱④✵✣✑ ✱❞★✏✭✏✚ ✛ ❝✭ ✓✔✏✏✕ ✧✏✚✦✑ ✧✲ ✦✳✏✏

✾✧ ❝✗✓✕ ❞✑ ✦✭❝✩ ❱✏✫✦✑ t✏✦✑ ✧✲✽ t✧✏✘ ✎✏✑ ❝✧✏✯✰ ✦✫ ✓✚✩

✢✣✏★✏✛✦✭ ✧✲✛❏ ✓✧✏✛ ✓✔✏✏✕ ❞✑ ✣✏❨✏✏ ❝✓★✏✱✎✏✣✤■✏ ✦✫✑✾

✣✲✙✏★ ✣✚✛ ❢✱●✏❞ ✧✏✚✦✑ ✧✲ ✿✓✛ ✾✧ ❝❁✱✦❝✓★ ✱✙④✏✏ ❞✑

✦✭❝✩ ❱✏✫✦✑ t✏✦✑ ✧✲✽

✓✏✱✔✏✕❞ ✓✔✏✕❚✏ ❞✑ ✓✤✩✜ ✣✏❨✏✏ ✓✚✩ ❢✏●✏✏✭ ❝✭ ✱✓④✓

❞✑ ✣✤■✾ ✓✔✏✕❚✏ ❝❁✓✴✱✦ ❞✏✚ ✱★⑥★✱✜✱■✏✦ ❙❝✏✚✛ ✣✚ ✛ ❝✧✵✏★✏

t✏✦✏ ✧✲❲

✱✓✔✏✤✓✦✑✾ ❝⑦⑧✑❏ ④✏✑✦✏✚✔❚✏ ❝❁✙✚④✏✏✚✛ ✣✚✛ ❝✱④✵✣✑ ✦✫✑✾

✱❞★✏✭✏✚✛ ✓✚✩ ❝✏✢ ✓✚✩ ❝✓✕✦✏✚ ✛ ✓✚✩ ✓✏✾✤ ❞✑ ❫✏✜ ❝✭ ✦✳✏✏

✣✏★✢✗★ ✓✏✜✚ ❳✏✚❨✏✏✚✛ ✓✚✩ ✦✫✑✾ ✎✏✏✬✏✚✛ ✣✚✛ ✓✔✏✏✕ ✖✧✤✦ ❢✱●✏❞

✧✏✚✦✑ ✧✲❏ t✏✚ ❝❁✱✦ ✓✔✏✕ ⑨⑤⑤ ✢✚⑩✣✑⑩ ✢✚ ♦✩❝✭ ✧✏✚✦✑ ✧✲✽

✣✧✏❬✑❝✏✚ ✛ ✓✚✩ ❢✏✛✦✱✭❞ ✎✏✏✬✏✚ ✛ ✣✚ ✛ ❝❁✱✦✓✔✏✕ ❶⑤⑤ ✢✚ ⑨⑤⑤

✢✚⑩✣✑⑩ ✓✔✏✏✕ ✧✏✚✦✑ ✧✲✽ ✣✧✏❬✑❝✏✚✛ ✓✚✩ ✦✫✑✾ ❳✏✚❨✏✏✚✛ ✣✚✛ ✓✔✏✏✕ ❞✑

✣✏❨✏✏ ✣●✾✣ ✧✏✚✦✑ ✧✲✽ ♦✔❚✏ ❞✱✫✖✛●✏✑✾ ❳✏✚❨✏ ✓✚✩ ✓✚ ✛✩✙❁✑✾

✎✏✏✬ ✦✳✏✏ ④✑✦✏✚✔❚✏ ❳✏✚❨✏✏✚✛ ✓✚✩ ❝✗✓✑✕ ✿✓✛ ✎✏✑✦✭✑ ✎✏✏✬✏✚✛ ✣✚✛ ✓✔✏✏✕

❞✑ ✣✏❨✏✏ ❷⑤ ✢✚ ❶⑤⑤ ✢✚⑩✣✑⑩ ❝❁✱✦✓✔✏✕ ✦❞ ✧✏✚✦✑ ✧✲✽

downloaded from GKTricksIndia.com



107♦�✁✂✄☎✆✝ ✄✞☎ ✟✝

✈✠✡☛☞

✶✲ ❝✌✍✎✏✑✒✓✔✑ ✔✕✖✗ ✘
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D. ➒❽➄➎→ ❿➉➈➞➣➊ ➔→➣❽➅➓ ➣❻❽↔ ➣➋➟ ➆➣❽↔❿➃❽❾ ➙➂➛➋ ➈➉➄➊➋ ❾❽ ➌❽➍➆➎ ➎❽➏➈❽➊ ➒❽➠➜➅ ➌➂➒❽ ➎❽➏➈❽➊ ➆➋ 3° ➊➄➡➋➑
E. ➒❽➄➎ ➆➇❽➄ ➈➉➄➊❽➋➂ ❾❽ ➌❽➍➆➎ ➎❽➏➈❽➊ 10° ➆➋❿➐➆➅➆ ➆➋ ❾➈➑
H. ❺➢➡➇❽➠❿➈ ➴➤➡❽➥↔ ➣➋➟ ❾❽↕❼❽ ➒❽➄➎➑

downloaded from GKTricksIndia.com



109❢�✁� ✂✄ ☎✆�✝✞✟ ✠�✡ ☎✆�✝✞✟ ☛❢☞�✌✍✎

B ✈✏✑✒ ✓✑✔✕✖ ✗✘✙✑✚✔ ✖✑✛ ✜✢✣✜✤✥ ✖✒✥✑ ✦✧★ ✗✘✙✑✚✔

❧✩✪✦✑✛✫ ✖✑✛ ✥✑✤✙✬✭✩ ✮✙✫ ✙✕✑✑✯ ✖✰ ✩✑✧❧✩✰ ✜✙✓✑✛✕✑✥✑✈✑✛✫

✙✛✭ ✈✑♦✑✑✒ ✤✒ ✖✱✯ ✲✤✳✤✬✖✑✒✑✛✫ ✩✛✫ ✜✙✴✑✑✜✗✥ ✜✖✚✑ ✵✚✑

✦✧ ✜✗❧✖✑✛ ❣✑✛✶✛ ✈✏✑✒✑✛✫ ✷✑✒✑ ✈✜✴✑✜✦✥ ✜✖✚✑ ✵✚✑ ✦✧★

✓✑✔✕✖✥✑ ✙✑✘✛ ✩✑✧❧✩✑✛✫ ✖✑✛ ❣✑✛✶✛ ✈✏✑✒✑✛✫ f,m,w ✈✑✧✒ s

✷✑✒✑ ✱✫✜✵✥ ✜✖✚✑ ✵✚✑ ✦✧★ ✱❧✩✛✫ f ✓✑✔✕✖ ✩✑✧❧✩ ✙✛✭ ✢

✦✑✛✢✛ ✖✑✛ m ✩✑✢❧✪✢ ✗✘✙✑✚✔ ✖✑✛ w ✓✑✔✕✖ ✓✑✰✥ ✸✥✔

✖✑✛ ✈✑✧✒ s ✓✑✔✕✖ ✵✬✰✕✩ ✸✥✔ ✖✑✛ ✱✫✜✵✥ ✖✒✥✑ ✦✧ ❣✑✛✶✛

✈✏✑✒ a,b,c ✥r✑✑ d ✥✑✤✩✑✢ ✖✰ ✲✵✬✥✑ ✙✑✘✛ ✴✑✑✵ ✖✑✛

♥✓✑✑✯✥✛ ✦✧✫★ B ❧✩✪✦ ✖✰ ✗✘✙✑✚✔ ✖✑✛ ✲✤✜✙✴✑✑✜✗✥ ✖✒✥✛

✦✔✮ ✹✶✛✤✰ ✈r✑✙✑ ✈✺✯✳✓✑✔✕✖ ✙✛✭ ✜✘✮ S ✥r✑✑ ✩✻✹r✑✘

✙✛✭ ✜✘✮ W ✗✧❧✛ t✼✽✛ ✈✏✑✒✑✛✫ ✖✑ ✤✬✚✑✛✵ ✜✖✚✑ ✵✚✑ ✦✧★

✗✘✙✑✚✔ ✤✬✖✑✒✑✛✫ ✖✑✛ ❧✑✒✾✑✰ 12.2 ✩✛✫ ✜♥❡✑✑✚✑ ✵✚✑ ✦✧★

✗✘✙✑✚✔ ❧✩✪✦✑✛✫ ✮✙✫ ✤✬✖✑✒✑✛✫ ✖✑ ✜✙✥✒✾✑ ❧✑✒✾✑✰ 12.1 ✩✛✫

♥✓✑✑✯✚✑ ✵✚✑ ✦✧★

✿❀❁❂ A ♠❃❄❅❆❇❈❉❊❋❅●❍ ■❏❑❅❍▲

✲✕✾✑✖✜✶t✫♦✑✰✚ ✈✑♥✬✯ ✗✘✙✑✚✔ ✖✙✯✭ ✒✛❡✑✑ ✈✑✧✒ ✩✖✒ ✒✛❡✑✑

✙✛✭ t✰▼ ✤✑✱✯ ✗✑✥✰ ✦✧★ ❧✫✤✪✾✑✯ ✙✕✑✯ ❧✪✚✯ ✙✛✭ ✲✭♦✙✯✹r✑ ✥r✑✑

✈✫✥✒ ✲✕✾✑✖✜✶t✫♦✑✰✚ ✈✜✴✑❧✒✾✑ ✏✑✛◆✑ ✖✰ ✲✤✜✹r✑✜✥ ✙✛✭

✖✑✒✾✑ ✚✦✑❞ ✖✰ ✗✘✙✑✚✔ ❖✕✾✑ ✮✙✫ ✈✑♥✬✯ ✒✦✥✰ ✦✧★ ✚✦✑❞

✙✑✜✕✑✯✖ ✥✑✤✑✫✥✒ t✦✔✥ ✖✩ ✥r✑✑ ✙✕✑✑✯ ✈✜♦✑✖ ✦✑✛✥✰ ✦✧★

✗✘✙✑✚✔ ✙✛✭ ✱❧ ✲✕✾✑✖✜✶t✫♦✑✰✚ ❧✩✪✦ ✖✑✛ ✥✰✢ ✤✬✖✑✒✑✛✫ ✩✛✫

t✑❞✶✑ ✗✑✥✑ ✦✧❝ ✜✗✢✙✛✭ ✢✑✩ ✦✧✫ (i) Af ✲✕✾✑✖✜✶t✫♦✑✰✚

✈✑♥✬✯ ✗✘✙✑✚✔P (ii) Am ✲✕✾✑✖✜✶t✫♦✑✰✚ ✩✑✢❧✪✢ ✗✘✙✑✚✔

✈✑✧✒ (iii) Aw ✲✕✾✑✖✜✶t✫♦✑✰✚ ✈✑♥✬✯ ✗✘✙✑✚✔ ✜✗❧✩✛✫

✓✑✰✥ ✸✥✔ ✓✑✔✕✖ ✦✑✛✥✰ ✦✧★

◗❘❙❚❯❱❲❳❨❩❚❬❭ ❪❚❫❴❵ ❛❜❤❚❭✐ (Af)

✲✕✾✑✖✜✶t✫♦✑✰✚ ✈✑♥✬✯ ✗✘✙✑✚✔ ✜✙✕✑✔✙✥❥ ✙❦♣✑ ✙✛✭ ✜✢✖✶

✤✑✱✯ ✗✑✥✰ ✦✧★ ✱❧ ✗✘✙✑✚✔ ✙✛✭ ✤✬✩✔❡✑ ✏✑✛◆✑ ♥✜✏✑✾✑

✈✩✛✜✒✖✑ ✖✑ ✈✩✛✗✢ t✛✜❧✢❝ ✤✜✓▼✩✰ ✜✙✕✑✔✙✥✰✚ ✈✤✬✭✰✖✑

✥r✑✑ ♥✜✏✑✾✑✰ ✤✪✙✰✯ ✮✜✓✑✚✑ ✙✛✭ ✷✰✤ ✦✧ ✫★ ✙✕✑✯ ✙✛✭ ✤✬q✚✛✖

✩✑✦ ✩✛✫ ♥✑✛✤✦✒ ✙✛✭ t✑♥ ✵✒✗ ✈✑✧✒ t✑✧❣✑✒✑✛✫ ✙✛✭ ❧✑r✑

✤✬▼✔✒ ✩✑◆✑✑ ✩✛✫ ✙✕✑✑✯ ✦✑✛✥✰ ✦✧★ ✥✑✤✩✑✢ ❧✩✑✢ ✣✤ ❧✛

❖❞▼✑ ✈✑✧✒ ✙✑✜✕✑✯✖ ✥✑✤✑✫✥✒ ✢✵✾✚ ✦✑✛✥✑ ✦✧★ ✜✖❧✰ ✴✑✰

✜♥✢ ✈✜♦✑✖✥✩ ✥✑✤✩✑✢ ✘✵✴✑✵ 30° ❧✛✜s❧✚❧ ✈✑✧✒

✉✚✪✢✥✩ ✥✑✤✩✑✢ ✘✵✴✑✵ 20° ❧✛✜s❧✚❧ ✦✑✛✥✑ ✦✧★ ✱❧

✗✘✙✑✚✔ ✩✛✫ ❧✇✑✢ ✜✙✥✑✢ ✥r✑✑ ①✚✑✤✖ ✗✧✙✳✜✙✜✙♦✑✥✑

✙✑✘✛ ✲✕✾✑✖✜✶t✫♦✑✰✚ ❧♥✑✦✜✒✥ ✙✢ ✤✑✮ ✗✑✥✛ ✦✧ ✫★

②③④⑤③⑥ ⑦⑧⑨⑧ ⑩ ❶③❷❸❷❹ ❺❷❻ ❼❹❽②③④ ❾❿❺③➀❽ ❸➁❶③④

A ➂➃➄✝✂❢➅➆✡➇✝✄✞

➈✝➉➊✍ ☎✆�✝✞✟

B ✁✝✟➃✂ ☎✆�✝✞✟

C ✂✝➋➃➄✝ ✁✝✄✌✝➋➃➄✝ ➌➍➎✞

➈➏✝✝✡✁✝✄✞ ☎✆�✝✞✟➐

D ✁✝✄✌✆

❢➑➍➒�✎ ☎✆�✝✞✟

E ✁✝✄✌ ☎✆�✝✞✟

F ➂➓➔ →✝➣❢➍

➂➃➄✝✂❢➅➆✡➇✝✄✞ ➈✝➉➊✍

➂➃➄✝✂❢➅➆✡➇✝✄✞ ➍✝✎↔➣✎

➂➃➄✝✂❢➅➆✡➇✝✄✞ ➈✝➉➊✍ ✠✡� ✁✝✟➃✂

➂☛✝➋➃➄✝ ✂❢➅➆✡➇✝✄✞ ↕➅➙☛✄

➂☛✝➋➃➄✝ ✂❢➅➆✡➇✝✄✞ ➍➛↕➜✝✆

➍➇✞ ➈➏✝✝✡✁✝✄✞ ↕➅➙☛✄

➍➇✞ ➈➏✝✝✡✁✝✄✞ ➍➛↕➜✝✆

➈✝➉➊✍ ➂☛✝➋➃➄✝ ✂❢➅➆✡➇✝✄✞

→✝➣➍➇✞ ↔✝➝☞✄✞

↔➍✟➉➊✄ ☛❢✁➔➍ ✌➅✄✞

➈✝➉➊✍ ➍➑✝➞✄☛✄✞

➂☛➒➂➟✝☞ ➇✝➊✟�✄✞

➅✟✡➠➡✝

➇✝➊✟�✄✞ ❢➑➍➅✝➋☛✄

➂➓➔ →✝➣❢➍

➢➤➥➦ ➧➥➨➩ ➫➭➯➲ ➳➭➯➵➯➸➺➻➯➲

✂✝➋➼✍ ✁✝✟➃✂ ➽✌✟ ✎➑✄✡➾

➍✝✎↔➣✎➚ ✆➎✝✟ ✁✝✟➃✂ ➽✌✟

☎✝➠➪➋ ✂✄ ✁✝✟➃✂ ➽✌✟

❢✎➶✎ ➈➏✝✝✡✁✝✄✞ ➈➹✍ ✁✝✟➃✂ ✠�✡ ✁✝✟➃✂

❢✎➶✎ ➈➏✝✝✡✁✝✄✞ ✁✝✟➃✂

➍➇✞ ➈➏✝✝✡✁✝✄✞ ➈➹✍ ✁✝✟➃✂ ➈➜✝�✝ ✁✝✟➃✂

➍➇✞ ➈➏✝✝✡✁✝✄✞ ✁✝✟➃✂

➍➇✞ ➈➏✝✝✡✁✝✄✞ ➈➹✍✁✝✟➃✂ ➈➜✝�✝ ✁✝✟➃✂

✁✝✟➃✂ ➝➍✍ ➝➊✄➃➍

✂✝➋➼✍ ✁✝✟➃✂ ➽✌✟ ✎➑✄✡➚ ✂✝➋➃➄✝ ✌➜✝✝ ✁✝✄✌✆ ➝➊✄➃➍

✂✝➋➼✍ ✁✝✟➃✂ ➽✌✟ ✎➑✄✡➚ →✝✄➃✝➄✝ ☎✝➠➪✝

☎✝➠➪✝ ✁✝✟➃✂ ✌➜✝✝ ➈➘✞✡✌ →✝✄➃✝➄✝
↔➑✄ ➈➜✝✝➋✍ ➍➋✡ ✂✝➋➼✍ ➝➊✄➃➍ ✎➑✄✡

↔➉➙� ❢➑➍✝➓➴✝❢➉✌ ❢➑➍

❢➑➍✝➓➴✝❢➉✌ ➂➓➔ →✝➣❢➍✞✝➷

Af

Am

Aw

BSh

BWh

BSk

BWk

Cfa

Csa

Cfb

Df

Dw

ET

EF

H
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110 ❍��✁✂✄☎ ❍�✆✝�✞✟ ✠✞✡ ☛✆✟ ✂☞✌�✍✄

♠✎✏✑✒✓✔✕✖✗✑✘✙ ✚✑✛✜✢✛ ✣✤✥✑✙✦ (Am)

✧★✩✪✫✬✭✮✯✰✪✱✲ ✳✪✴✵✶✴ ✷✸✹✪✲✺ ✻✪✪✼✽✱✲ ✧✾✳✿✪❀✱✾❁

♥✬❂✪✩✪ ❃✳❄✬✼✫✪ ✹❄❅ ✧❆✪✼❇✾✵✹✱❈ ✻✪✪❉ ✽❊✪✪ ✧❆✪✼✱ ❃✪❋✭●❄✬✸✲✪

✳❄✯ ✾✪❡❈ ✷✪✽✱ ✿■❏ ✻✪✪✼✱ ✹★✪✪❈ ❃✬✰✪✫✽✼ ❉✬✳❈✲✪❄✯ ✳❄✯ ✿✪❄✽✱ ✿■❏

❑✪✱✽ ▲✽✺ ❑✪✺★✫ ✿✪❄✽✱ ✿■❏ ✷✸✹✪✲✺ ✹❄❅ ❡✶ ✾▼✫✪✼ ✫✪

✬✹❋✽❢✽ ✷✸✹✪✲✹✱ ✬✹✹✼✩✪ ❫◆✑✑❖P ◗ ◆✑✑❘✓P✒ ❙✙✑❚✥❖✏✑❯❱

❲✛❳✜✘❳❨✑❖❳✔✘❳❱ ❩❬❬❭ ✳❄✯ ✬♥✲✪ ❉✲✪ ✿■❏

♠✎✏✑✒✓✔✕✖✗✑✘✙ ❨✑❪❴❚ ❲✥✖ ❵✑✦✎✒ ✣✤✥✑✙✦ (Aw)

✧★✩✪✫✬✭✮✯✰✪✱✲ ❃✪♥▼❈ ❛✹✯ ❑✪✺★✫ ✷✸✹✪✲✺ Af ✾▼✫✪✼ ✹❄❅

✷✸✹✪✲✺ ✾▼♥❄❑✪✪❄✯ ✹❄❅ ✧❆✪✼ ❛✹✯ ♥✬❂✪✩✪ ✳❄✯ ✾✪❡❈ ✷✪✽✱ ✿■❏

❡✶✫✱ ✶✱✳✪ ✳✿✪❀✱✾✪❄✯ ✹❄❅ ✾✬❑❜✳✱ ✻✪✪❉ ✳❄✯ ❑✪✺★✫ ✷✸✹✪✲✺

✹❄❅ ✶✪❊✪ ❃✪■✼ ✾✵✹✱❈ ✻✪✪❉ ✳❄✯ Cf ✽❊✪✪ Cw ✾▼✫✪✼ ✫✱

✷✸✹✪✲✺ ✹❄❅ ✶✪❊✪ ✾✪❡❈ ✷✪✽✱ ✿■❏ ✬✹❋✽❢✽ Aw ✷✸✹✪✲✺

♥✬❂✪✩✪ ❃✳❄✬✼✫✪ ✳❄✯ ✬❋❊✪✽ ✮▼✪✷✱✸ ✹❄❅ ✹✴✪❄✯ ✹❄❅ ✧❆✪✼ ❃✪■✼
♥✬❂✪✩✪ ✳❄✯ ✮✪❄✬✸✬✹✲✪ ❃✪■✼ ✾■✼✪❉✺❛ ✹❄❅ ✬✴✫✭✹✽✱❈ ✻✪✪❉✪❄✯

✽❊✪✪ ✶✵r✪✴ ❃✪■✼ ✳✰✲ ❃✾▼❅✱✫✪ ✹❄❅ ♥✬❂✪✩✪ ✳❄✯ ✾✪❡❈ ✷✪✽✱

✿■❏ ❡✶ ✷✸✹✪✲✺ ✳❄✯ ✹✪✬★✪❈✫ ✹★✪✪❈ Af ✽❊✪✪ Am ✷✸✹✪✲✺

✾▼✫✪✼✪❄✯ ✫✱ ❃✾❄❂✪✪ ✫✪✾❅✱ ✫✳ ✽❊✪✪ ✬✹❜✼✩✪❑✪✱✸ ✿■❏ ❃✪♥▼❈

▲✽✺ ➼✪❄✭✱ ❃✪■✼ ❑✪✺★✫ ▲✽✺ ✻✪✱★✪✩✪ ✹ ✸✯✮✱ ✿✪❄✽✱ ✿■❏

✽✪✾✳✪✴ ✹★✪❈ ✻✪✼ ❝❞❜✪ ✼✿✽✪ ✿■ ❃✪■✼ ❑✪✺★✫ ▲✽✺ ✳❄✯ ♥■✬✴✫

✽✪✾✪✯✽✼ ✶✹✪❈✬✰✪✫ ✿✪❄✽❄ ✿■✯❏ ❡✶ ✷✸✹✪✲✺ ✳❄✯ ✾✩✪❈✾✪✽✱ ✹✴
❃✪■✼ ✾❄r✈✪❄✯ ✶❄ ❣✫✱ ❤✪✪✶✻✪✵✬✳✲✪❞ ✾✪❡❈ ✷✪✽✱ ✿■❏

✐❥❦❧♦ ♣qs❥t❦✉B

❑✪✺★✫ ✷✸✹✪✲✺ ✫✱ ✬✹❑✪❄★✪✽✪ ❃✇✲✯✽ ①✲✵✴ ✹★✪✪❈ ✿■ ✷✪❄

✾✪♥✾✪❄✯ ✫✱ ✹❢✬② ✹❄❅ ✬✸❛ ✾✲✪❈③✽ ✴✿✱✯ ✿✪❄✽✱❏ ✲✿ ✷✸✹✪✲✺

✾❢❊✹✱ ✹❄❅ ✮✿✺✽ ✮r✈❄ ✻✪✪❉ ✾✼ ✾✪❡❈ ✷✪✽✱ ✿■ ✷✪❄ ✬✹★✪✺✹✽④

✹❢❆✪ ✶❄ 15° ✶❄ 60° ✧❆✪✼ ✹ ♥✬❂✪✩✪✱ ❃❂✪✪✯❑✪✪❄✯ ✹❄❅ ✮✱❜

✬✹❋✽❢✽ ✿■❏ 15° ✶❄ 30° ✹❄❅ ✬✴⑤✴ ❃✯❂✪✪❑✪✪❄✯ ✳❄✯ ✲✿ ✧✾✪❄★✩✪

✫✬✭✮✯✰✪✱✲ ✧⑥❜ ✹✪✲✺♥✪✮ ❂✪❄⑦✪ ✳❄✯ ✾✪❡❈ ✷✪✽✱ ✿■❏ ✷✿✪❞

✽✪✾✳✪✴ ✫✪ ❃✹✽✸✴ ❃✪■✼ ✧✇⑧✳✩✪❁ ✹★✪✪❈ ✴✿✱✯ ✿✪❄✴❄ ♥❄✽❄❏

✳✿✪❀✱✾✪❄✯ ✹❄❅ ✾✬❑❜✳✱ ✶✱✳✪✯✽✪❄✯ ✾✼❁ ⑨✯r✱ ✰✪✪✼✪❃✪❄✯ ✹❄❅

❃✪✶①✴ ❂✪❄⑦✪❁ ✬✹❑✪❄★✪✽⑩ ♥✬❂✪✩✪ ❃✳❄✬✼✫✪ ✹❄❅ ✾✬❑❜✳✱ ✽✭

✾✼❁ ✲✿ ✷✸✹✪✲✺ ✬✹★✪✺✹✽④ ✹❢❆✪ ✫✱ ❃✪❄✼ ❃✬✰✪✫ ✬✹❋✽❢✽

✿■ ❃✪■✼ ✽✭✱✲ ✻✪✪❉ ✳❄✯ ✾✪❡❈ ✷✪✽✱ ✿■❏ ✳✰✲ ❃❂✪✪✯❑✪✪❄✯ ✳❄✯

✬✹★✪✺✹✽④ ✹❢❆✪ ✶❄ 35° ✶❄ 60° ✧❆✪✼ ✹ ♥✬❂✪✩✪ ✹❄❅ ✮✱❜

✲✿ ✷✸✹✪✲✺ ✳✿✪❀✱✾✪❄✯ ✹❄❅ ✧✴ ❃✪✯✽✬✼✫ ✻✪✪❉✪❄✯ ✽✫

✾✬✼❶② ✿✪❄✽✱ ✿■ ✷✿✪❞ ✾✹❈✽✪❄✯ ✶❄ ✬❤✪✼❄ ✿✪❄✴❄ ✹❄❅ ✫✪✼✩✪ ✾▼✪✲⑩

✶✳✺♥▼✱ ❃✪♥▼❈ ✾✹✴❄✯ ✴✿✱✯ ✾✿✺❞❜ ✾✪✽✱✯❏

❑✪✺★✫ ✷✸✹✪✲✺ ✫✪❄ ❋✭❄✾✱ ❃❊✪✹✪ ❃❷❈❇❑✪✺★✫ ✷✸✹✪✲✺

(BS) ❃✪■✼ ✳❶❋❊✪✸ ✷✸✹✪✲✺ (BW) ✳❄✯ ✬✹✻✪✪✬✷✽ ✬✫✲✪

✷✪✽✪ ✿■❏ ❡✶❄ ❃✪❉❄ 15° ✶❄ 35° ❃❂✪✯✪❑✪✪❄✯ ✹❄❅ ✮✱❜ ✧✾✪❄★✩✪

✫✬✭✮✯✰✪✱✲ ❋✭❄✾✱ (BSh) ❃✪■✼ ✧✾✪❄★✩✪ ✫✬✭✮✯✰✪✱✲ ✳❶❋❊✪✸

(BWh) ✳❄✯ ✮✪❞✭✪ ✷✪✽✪ ✿■❏ 35° ❃✪■✼ 60° ❃✯❂✪✪❑✪✪❄✯ ✹❄❅

✮✱❜ ❡✶❄ ✳✰✲ ❃❂✪✪✯❑✪✱✲ ❋✭❄✾✱ (BSk) ✽❊✪✪ ✳✰✲ ❃❂✪✪✯❑✪✱✲

✳❶❋❊✪✸ (BWk) ✳❄ ✬✹✻✪✪✬✷✽ ✬✫✲✪ ✷✪✽✪ ✿■❏

♠❙✑❸✎✏✑ ✒✓✔✕✖✗✑✘✙ ❹✔❸❙✘ (BSh) ❲✥✖

♠❙✑❸✎✏✑ ✒✓✔✕✖✗✑✘✙ ✚❺❹❻✑✤ (BWh) ✣✤✥✑✙✦

✧✾✪❄★✩✪ ✫✬✭✮✯✰✪✱✲ ❋✭❄✾✱ (BSh) ❛✹✯ ✧✾✪❄★✩✪ ✫✬✭✮✯✰✪✱✲

✳❶❋❊✪✸ (BWh) ✷✸✹✪✲✺ ✳❄✯ ✹★✪❈✩✪ ❃✪■✼ ✽✪✾✳✪✴ ✹❄❅

✸❂✪✩✪ ❛✫ ✶✳✪✴ ✿✪❄✽❄ ✿■✯❏ ❃✪♥▼❈ ❛✯✹ ❑✪✺★✫ ✷✸✹✪✲✺

✹❄❅ ✶✯⑧✳✩✪ ❂✪❄⑦✪ ✳❄✯ ❃✹✬❋❊✪✽ ✿✪❄✴❄ ✹ ❄❅ ✫✪✼✩✪ ✧✾✪❄★✩✪

✫✬✭✮✯✰✪✱✲ ❋✭❄✾✱ ✷✸✹✪✲✺ ✳❄✯ ✳❶❋❊✪✸ ✷✸✹✪✲✺ ✫✱

❃✾❄❂✪✪ ✹★✪✪❈ ❊✪✪❄r✈✱ ❼✲✪♥✪ ✿✪❄✽✱ ✿■ ✷✪❄ ✬✹✼✸ ❤✪✪✶✻✪✵✬✳✲✪❄✯

✹ ❄❅ ✬✸❛ ✾✲✪❈③✽ ✿✪❄✽✱ ✿ ■❏ ✹★✪✪❈ ♥✪❄✴✪❄✯ ✿✱ ✷✸✹✪✲✺ ✳❄✯

✾✬✼✹✽❈✴❑✪✱✸✽✪ ✿✪❄✽✱ ✿ ■❏ ✹★✪✪❈ ✫✱ ✾✬✼✹✽❈✴❑✪✱✸✽✪

✳❶❋❊✪✸ ✫✱ ❃✾❄❂✪✪ ❋✭❄✾✱ ✳❄✯ ✷✱✹✴ ✫✪❄ ❃✬✰✪✫

✾▼✻✪✪✬✹✽ ✫✼✽✱ ✿■❏ ❡✶✶❄ ✫❡❈ ✮✪✼ ❃✫✪✸ ✫✱ ✬❋❊✪✬✽

✾■♥✪ ✿✪❄ ✷✪✽✱ ✿■❏ ✳❶❋❊✪✸✪❄✯ ✳❄✯ ✹★✪✪❈ ❊✪✪❄r✈✱ ✬✫✯✽✺ ❉✼✷

✹❄❅ ✶✪❊✪ ✽✱✹▼ ✮✪■➼✪✼✪❄✯ ✹❄❅ ❶✾ ✳❄✯ ✿✪❄✽✱ ✿■❁ ✷✪❄ ✳❢♥✪ ✳❄✯ ✴✳✱

✾ ■♥✪ ✫✼✴❄ ✳❄ ✯ ❃✾▼✻✪✪✹✱ ✬✶② ✿✪❄✽✱ ✿■❏ ⑨✯r✱ ✰✪✪✼✪❃✪❄✯

✽✪✾✳✪✴ ✸❉✽❄ ✽✭✱✲ ✳❶❋❊✪✸✪❄✯ ✳❄✯ ✫✪❄✿✼✪ ❛✫ ❃✪✳ ✮✪✽

✿■❏ ❉▼✱★✳▲✽✺ ✳❄✯ ❃✬✰✪✫✽✳ ✽✪✾✳✪✴ ✮✿✺✽ ❝❞❜✪ ✿✪❄✽✪ ✿■❏

✸✱✬✮✲✪ ✹❄❅ ❃✸❇❃✷✱✬❽✪✲✪ ✳❄✯ 13 ✬✶✽✯✮✼ 1922 ✫✪❄

✧⑥❜✽✳ ✽✪✾✳✪✴ 58° ✶❄✬❾✶✲✶ ♥✷❈ ✬✫✲✪ ❉✲✪ ❊✪✪❏

❡✶ ✷✸✹✪✲✺ ✳❄✯ ✹✪✬★✪❈✫ ❃✪■✼ ♥■✬✴✫ ✽✪✾✪✯✽✼ ✻✪✱ ❃✬✰✪✫

✾✪❛ ✷✪✽❄ ✿■✯❏

✒✑❸✎✏✑ ❵✑✘P✑❸✎✏✑ ❿✚✗✙ ❨➀✑✑✖❵✑✘✙➁ ✣✤✥✑✙✦ ➂ C

✫✪❄★✩✪ ❑✪✱✽✪❄★✩✪ ➃✳✰✲ ❃❂✪✪✯❑✪✱✲➄ ✷✸✹✪✲✺ 30° ✶❄ 50°

❃❂✪✪✯❑✪✪❄✯ ✹❄❅ ✳✰✲ ✳✺➅✲✽⑩ ✳✿✪❀✱✾✪❄✯ ✹❄❅ ✾✵✹✱❈ ❃✪■✼ ✾✬❑❜✳✱

✶✱✳✪✯✽✪❄✯ ✾✼ ✬✹❋✽❢✽ ✿■❏ ❡✶ ✷✸✹✪✲✺ ✳❄✯ ✶✪✳✪①✲✽⑩ ❉▼✱★✳

▲✽✺ ✫✪❄★✩✪ ❃✪■✼ ❑✪✱✽ ▲✽✺ ✳❢♥✺✸ ✿✪❄✽✱ ✿■❏ ❡✶ ✷✸✹✪✲✺ ✫✪❄

❜✪✼ ✾▼✫✪✼✪❄✯ ✳❄✯ ✹❉✱❈✫❢✽ ✬✫✲✪ ❉✲✪ ✿■⑩ (i) ❃✪♥▼❈ ✧✾✪❄★✩✪

✫✬✭✮✯✰✪✱✲❁ ❃❊✪✪❈✽ ✶✬♥❈✲✪❄✯ ✳❄✯ ❑✪✺★✫ ❃✪■✼ ❉✬✳❈✲✪❄✯ ✳❄✯ ✧★✩✪

(Cwa) (ii) ✻✪✵✳✰✲✶✪❉✼✱✲ (Cs) (iii) ❃✪♥▼❈ ✧✾✪❄★✩✪ ✫✬✭✮✯✰✪✱✲

❃❊✪✪❈✽④ ❑✪✺★✫ ▲✽✺ ✫✱ ❃✴✺✾✬❋❊✪✬✽ ✽❊✪✪ ✳❢♥✺ ❑✪✱✽ ▲✽✺

(Cfa) (iv) ✶✳✺♥▼✱ ✾✬❑❜✳ ✽✭✱✲ ✷✸✹✪✲✺ (Cfb)❏

downloaded from GKTricksIndia.com



111❢�✁� ✂✄ ☎✆�✝✞✟ ✠�✡ ☎✆�✝✞✟ ☛❢☞�✌✍✎

✈✏✑✒✓ ✔✕✏✖✗✘✏ ✙✚✛✜✢✣✏✤✥ ✦✧★✏✥✩ (Cwa)

✪✫✬✭✮ ✯✰✫✱✲✳✫ ✴✵✶✷✸✹✫✺✻ ✼✽✾✫✻✿ ✴✴✮ ❀✾✸ ❁✴❂ ❂✱❃✫✫ ❄✱

✹✫✭✿✾✫✱✸ ✴✺ ✪✫✱❂ ❁✿❃✻è❅ ❆✫✫❂è ✾✱❇ ✯❈✫❂✺ ❁❉✬✫❊ ✪✫❉❂

✬✵♥✫✳✫✺ ❋✺❊ ✾✱❇ ✪✫✸è✵❂✴ ❁❉✬✫❊✫✱✸ ❁✱✸ ✰✫●✮ ✼✫è✺ ❍❉■ ✻❍

✼✽✾✫✻✿ Aw ✼✽✾✫✻✿ ✼❉❄✺ ❍✺ ❍❉t ✾✱❇✾✽ ●è❊✫ ✪✰✾✫✬

❍❉ ✵✴ ●❄❁✱ ❄✵✬✮✻✫✱✸ ✴✫ è✫✰❁✫❊ ✴✫✱✲✳✫ ❍✫✱è✫ ❍❉■

❏✏❑▲✣✥▼✏◆❖✤✥ ✦✧★✏✥✩ (Cs)

✼❉❄✫ ✵✴ ❊✫❁ ❄✱ P✰✲✶ ❍❉ ❆✫◗❁✹✻ ❄✫❘❂✺✻ ✼✽✾✫✻✿

❆✫◗❁✹✻ ❄✫❘❂ ✾✱❇ ❋✫❂✫✱✸ ✪✫✱❂ è❙✫✫ ✯✰✫✱✲✳✫ ✴✵✶✷✸✹✫ ❄✱

30° ❄✱ 40° ✪♥✫✫✸❚✫✫✱✸ ✾✱❇ ✷✺❋ ❁❍✫❯✺✰✫✱✸ ✾✱❇ ✰✵❚❋❁✺ è✶

✾✱❇ ❄✫❙✫♦❄✫❙✫ ✰✫●✮ ✼✫è✺ ❍❉■ ❁✹✻ ✾✱❇✵✽✰❇✫✱✵❊✮✻✫t ❁✹✻

✵❋✽✺ è❙✫✫ ✪✫P✶❱✱✵✽✻✫ ✾✱❇ ✬✵♥✫✳✫♦✰◗✾✺✮ ✪✫❉❂ ✬✵♥✫✳✫♦✰✵❚❋❁✺

è✶ ●❄✾✱❇ ✯✬✫❍❂✳✫ ❍❉✸■ ✻✱ ♥✫✱r✫ ❘✭✺✲❁ ❲è✿ ❁✱✸ ✯✰✫✱✲✳✫

✴✵✶✷✸✹✫✺✻ ✯❞❋ ✾✫✻✿✬✫✷ è❙✫✫ ❚✫✺è ❲è✿ ❁✱✸ ✰❳✿✪✫

✰✾❊✫✱✸ ✾✱❇ ✰✭❆✫✫✾ ❁✱✸ ✪✫ ✼✫è✱ ❍❉✸■ ●❄ ✰✭✴✫❂ ✯✲✳✫ ✾ ❚✫✿✲✴

❘✵❁✮✻✫① è❙✫✫ ❁❨✬✿ ❀✾✸ ✾✲✫✫✮✻✿❩è ❄✵✬✮✻✫① ●❄ ✼✽✾✫✻✿ ✴✺

✵✾❚✫✱✲✫è✫❀① ❍❉✸■ ❘✭✺✲❁ ❲è✿ ❁✱✸ ✪✫❉❄è ❁✫✵❄✴ è✫✰❁✫❊ 25°

❄✱✵❧❄✻❄ ✾✱❇ ✪✫❄♦✰✫❄ è❙✫✫ ❚✫✺è ❲è✿ ❁✱✸ 10° ❄✱✵❧❄✻❄

❄✱ ✴❁ ❂❍è✫ ❍❉■ ✾✫✵✲✫✮✴ ✾✲✫✫✮ 35 ❄✱ 90 ❄✱❬❁✺❬ ✾✱❇ ✷✺❋

❍✫✱è✫ ❍❉■

✈✏✑✒✓ ✔✕✏✖✗✘✏ ✙✚✛✜✢✣✏✤✥ ✦✧★✏✥✩ (Cfa)

✪✫✬✭✮ ✯✰✫✱✲✳✫ ✴✵✶✷✸✹✫✺✻ ✼✽✾✫✻✿ ✯✰✫✱✲✳✫ ✴✵✶✷✸✹✫✺✻

✪♥✫✫✸❚✫✫✱✸ ❁✱✸ ❁❍✫❯✺✰✫✱✸ ✾✱❇ ✰◗✾✺✮ ❆✫✫❘✫✱✸ ❁✱✸ ✰✫●✮ ✼✫è✺ ❍❉■ ●❄

✰✭✬✱❚✫ ❁✱✸ ✾✫✻✿❂✫✵❚✫✻✫① ✰✭✫✻❅ ✪✵P❙✫❂ ❂❍è✺ ❍❉✸ ✪✫❉❂ ✰◗❂✱ ✾✲✫✮

✾✲✫✫✮ ✴❂è✺ ❍❉✸■ ✻❍ ✼✽✾✫✻✿ ✰◗✾✺✮ ❄✸✻✿❩è ❂✫❭✻ ✪❁✱✵❂✴✫t

✬✵♥✫✳✫✺ è❙✫✫ ✰◗✾✺✮ ❋✺❊t ✬✵♥✫✳✫✺ ✼✫✰✫❊t ✯❈✫❂♦✰◗✾✺✮ ✪✼✱✮✸✶✺❊✫t

è✶✺✻ ✬✵♥✫✳✫ ✪✰✭❇✺✴✫ ✪✫❉❂ ✪✫P✶❱✱✵✽✻✫ ✾✱❇ ✰◗✾✺✮ è✶ ✰❂

✰✫●✮ ✼✫è✺ ❍❉■ ✪✫❉❄è ✾✫✵✲✫✮✴ ✾✲✫✫✮ 75 ❄✱ 150 ❄✱❬❁✺❬

✾✱❇ ✷✺❋ ❂❍è✺ ❍❉■ ❘✭✺✲❁ ❲è✿ ❁✱✸ è✵❪❫è❴✸❴✫ ✪✫❉❂ ❚✫✺è❲è✿

❁✱✸ ✾✫è✫❘✭✺ ✾✲✫✮✳✫ ❄✫❁✫❡✻ ✵✾❚✫✱✲✫è✫❀① ❍❉✸■ ❘✭✺✲❁ ❲è✿ ❁✱✸

✪✫❉❄è ❁✫✵❄✴ è✫✰❁✫❊ ✽❘❆✫❘ 27° ❄✱✵❧❄✻❄ ❍✫✱è✫ ❍❉

✼✷✵✴ ✼✫❪❫✫✱✸ ❁✱✸ ✻❍ 5° ❄✱ 12° ❄✱✵❧❄✻❄ ✾✱❇ ✷✺❋

❂❍è✫ ❍❉■ ✬❉✵❊✴ è✫✸✰✫è❂ ✷❍✿è ✴❁ ❍✫✱è✫ ❍❉■

▼▲✩✑✒✤ ✕✚❵❛▲ ❜✛✤✥ ✦✧★✏✥✩ (Cfb)

❄❁✿✬✭✺ ✰✵❚❋❁ è✶✺✻ ✼✽✾✫✻✿ ❁❍✫❯✺✰✫✱✸ ✾✱❇ ✰✵❚❋❁✺ è✶✫✱✸

✰❂ ❆✫◗❁✹✻ ❄✫❘❂✺✻ ✼✽✾✫✻✿ ❄✱ ✹✫✭✿✾✫✱✸ ✴✺ ✪✫✱❂ ✰✫●✮ ✼✫è✺

❍❉■ ●❄ ✼✽✾✫✻✿ ✾✱❇ ✰✭❁✿❃✫ ♥✫✱r✫ ❍❉✸ ♦ ✯❈✫❂♦✰✵❚❋❁✺

✻◗❂✫✱✰t ✯❈✫❂✺ ✪❁✱✵❂✴✫ ✴✫ ✰✵❚❋❁✺ è✶t ✯❈✫❂✺ ✾✱❇✵✽✰❇✫✱✵❊✮✻✫t

✬✵♥✫✳✫ ✵❋✽✺t ✬✵♥✫✳✫♦✰◗✾✺✮ ✪✫P✶❱✱✵✽✻✫ ✪✫❉❂ ❡✻◗✼✺✽❉✸❪■

✻❍✫① ❄❁✿✬✭✺ ✰✭❆✫✫✾ ✾✱❇ ✴✫❂✳✫ è✫✰❁✫❊ ❁✹✻❁ ❍✫✱è✱ ❍❉✸ ✪✫❉❂

❚✫✺è ❲è✿ ❁✱✸ ✪✰❊✱ ✪♥✫✫✸❚✫✫✱✸ ✴✺ è✿✽❊✫ ❁✱✸ ✴✫✱✲✳✫ ❍✫✱è✱ ❍❉✸■

❘❁✺✮ ✾✱❇ ❁❍✺❊✫✱✸ ❁✱✸ ✪✫❉❄è è✫✰❁✫❊ 15° ❄✱ 20° ❄✱✵❧❄✻❄

✪✫❉❂ ❄✵✬✮✻✫✱✸ ❁✱✸ 4° ❄✱ 10° ❄✱✵❧❄✻❄ ✾✱❇ ✷✺❋ ❂❍è✫ ❍❉■

✾✫✵✲✫✮✴ ✪✫❉❂ ✬❉✵❊✴ è✫✰✫✸è❂ ✴❁ ✰✫✻✫ ✼✫è✫ ❍❉✸■ ✾✲✫✮✳✫

❄✫✽ ❆✫❂ ❍✫✱è✺ ❍❉ ✽✱✵✴❊ ✻❍ ❄✵✬✮✻✫✱✸ ❁✱✸ ✪✵✹✫✴ ❍✫✱è✺ ❍❉■

✾✲✫✮✳✫ 50 ❄✱❬❁✺❬ ❄✱ 250 ❄✱❬❁✺❬ ✾✱❇ ✷✺❋ ❝✫✶è✺ ✷❣❫è✺

❂❍è✺ ❍❉■

❤✐❥❦ ♠♣qs✉✇ ②③✉✐④⑤ (D)

❚✫✺è ✵❍❁♦✾❊ ✼✽✾✫✻✿ ✯❈✫❂✺ ❘✫✱✽✫⑥✮ ❁✱✸ 40° ❄✱ 70°

✪♥✫✫✸❚✫✫✱✸ ✾✱❇ ✷✺❋ ✻◗❂✫✱✰t ❀✵❚✫✻✫ ✪✫❉❂ ✯❈✫❂ ✪❁✱✵❂✴✫ ✾✱❇

✵✾Pè❨è ❁❍✫❯✺✰✺✻ ♥✫✱r✫✫✱✸ ❁✱✸ ✰✫●✮ ✼✫è✺ ❍❉■ ❚✫✺è ✵❍❁ ✾❊

✼✽✾✫✻✿ ✴✫✱ ✬✫✱ ✰✭✴✫❂✫✱✸ ❁✱✸ ✵✾❆✫❩è ✵✴✻✫ ✼✫è✫ ❍❉❅ (i) Df

✪✫✬✭✮ ✼✫❪❫✫✱✸ ❄✱ ✻✿❩è ⑦✸❪✺ ✼✽✾✫✻✿ ✪✫❉❂ (ii) Dw ❚✫✿✲✴

✼✫❪❫✫✱✸ ❄✱ ✻✿❩è ⑦✸❪✺ ✼✽✾✫✻✿ ✯❞❋ ✪♥✫✫✸❚✫✫✱✸ ❁✱✸ ❄✬✺✮ ✴✺

✯❘✭è✫ ✪✵✹✫✴ ❁✿❃✫❂ ❍✫✱è✺ ❍❉■

✈✏✑✒✓ ✦✏⑧⑨✏✖✢ ▼✖ ✥✩⑩❜ ❶✢⑧✤ ✦✧★✏✥✩ (Df)

✪✫✬✭✮ ✼✫❪❫✫✱✸ ❄✱ ✻✿❩è ⑦✸❪✺ ✼✽✾✫✻✿ ❄❁✿✬✭✺ ✰✵❚❋❁ è✶✺✻

✼✽✾✫✻✿ ✪✫❉❂ ❁✹✻ ✪♥✫✫✸❚✫✺✻ P✶❉✰✺ ✼✽✾✫✻✿ ❄✱ ✹✫✭✿✾✫✱✸ ✴✺

✪✫✱❂ ✰✫●✮ ✼✫è✺ ❍❉■ ✼✫❪❫✱ ⑦✸❪✱ ✪✫❉❂ ✷✰❇✺✮✽✱ ❍✫✱è✱ ❍❉✸■

è✿✲✫✫❂♦❁✿❩è ❲è✿ ❳✫✱✶✺ ❍✫✱è✺ ❍❉■ ✾✫✵✲✫✮✴ è✫✰✫✸è❂ ✪✵✹✫✴

❍✫✱è✫ ❍❉■ ❁✫❉❄❁✺ ✰✵❂✾è✮❊ ✪✫✴✵P❁✴ ✪✫❉❂ ✪❧✰✴✫✵✽✴

❍✫✱è✱ ❍❉✸■ ✹✫✭✿✾✫✱✸ ✴✺ ✪✫✱❂ ❄✵✬✮✻✫① ✪✵✹✫✴ ✯❘✭ ❍✫✱è✺ ❍❉✸■

❵✏✩✗✙ ✦✏⑧⑨✏✖✢ ▼✖ ✥✩⑩❜ ❶✢⑧✤ ✦✧★✏✥✩ (DW)

❚✫✿✲✴ ✼✫❪❫✫✱✸ ❄✱ ✻✿❩è ⑦✸❪✺ ✼✽✾✫✻✿ ❁✿❃✻è❅ ✯❈✫❂♦✰◗✾✺✮

❀✵❚✫✻✫ ❁✱✸ ✰✫●✮ ✼✫è✺ ❍❉■ ✼✫❪❫✫✱✸ ❁✱✸ ✰✭✵è❋❷✾✫è ✴✫ P✰✲✶

✵✾✴✫❄ è❙✫✫ ❘✭✺✲❁ ❲è✿ ❁✱✸ ✯❄✴✫ ✴❁✼✫✱❂ ✰❪❫❊✫ ●❄

♥✫✱r✫ ❁✱✸ ✰✾❊✫✱✸ ✾✱❇ ✰✭❸✻✫✾✮❊ ✴✺ ❁✫❊❄◗❊ ✼❉❄✺ ✬❚✫✫❀①

✯❸✰❡❊ ✴❂è✱ ❍❉✸■ ✹✫✭✿✾✫✱✸ ✴✺ ✪✫✱❂ ❘✵❁✮✻✫✱✸ ❁✱✸ è✫✰❁✫❊ ✴❁

❍✫✱è✱ ❍❉✸ ✪✫❉❂ ✼✫❪❫✫✱✸ ❁✱✸ è✫✰❁✫❊ ✪❸✻✸è ❡✻◗❊ ❍✫✱è✺ ❍❉■ ✾✿❇❳

P❙✫✫❊ è✫✱ ❀✱❄✱ ❆✫✺ ❍❉✸t ✼❍✫① ✾✲✫✫✮ ✾✱❇ ❄✫è ❁❍✺❊✱ è✴

è✫✰❁✫❊ ✵❍❁✫✸✴ ✵✷✸✬✿ ❄✱ ✴❁ ❂❍è✫ ❍❉✸■ ✾✫✵✲✫✮✴ ✾✲✫✫✮ ✴❁

❍✫✱è✺ ❍❉ ✼✫✱ 12 ❄✱ 15 ❄✱❬❁✺❬ ✾✱❇ ✷✺❋ ❍✫✱è✺ ❍❉■

downloaded from GKTricksIndia.com



112 ❍��✁✂✄☎ ❍�✆✝�✞✟ ✠✞✡ ☛✆✟ ✂☞✌�✍✄

è✎✏✑✒✓✔ ✕✖✒✎✔✑ (E)

✗✘✙✚✛✜✢ ✣✤✛✘✢✚ 70° ✈✥✘✘✦✧✘ ★✩ ✪✫✩ ✗✘✙✚✛✘✩✦ ✬✜ ✈✘✩✫ ✪✘✭✮

✣✘t✜ ✯✰✱ ✗✘✙✚✛✜✢ ✣✤✛✘✢✚ ✲✘✩ ✪✙✬✘✫ ✬✜ ✯✘✩t✜ ✯✰✳ (i) ❱✚✴✵✶✘

(ET) (ii) ❢✯✷ ❱✘✩✪✜ (EF)✱

✸✹✺✻✼✽ ✾✿❀✽❁✹ (ET)

❱✚✴✵✶✘ ✣✤✛✘✢✚ ✬✘ ❂✘✷ ✬✘✭✮❃ ✤✘✭✬✘❂ t❄✘✘ ✪✚❅✪✜ ✪✘✲✪

✣✰★✩ ❆✘✩❱✩ ✛❂❇✪❢t ✪✙✬✘✫✘✩✦ ✛✩❈ ✈✘✗✘✘✫ ✪✫ ✫❉✘✘ ❊✢✘ ✯✰✱

✢✯ ❇❄✘✘✢✜ t✚❅✘✘✫ ✬✘ ✪✙✲✩✧✘ ✯✰ ❢✣★✷✩✦ ✈✗✘✘✩❋✘●❢✷ ❇❄✘✘✢✜

■✪ ★✩ ✣✷✜ ✫✯t✜ ✯✰✱ ✤❏✘✚✛✗✘✮❂ ✬✘✤ ✈✘✰✫ ✣✤✘❑✘✦❢t

❆✘✩❱✜ ✛❂❇✪❢t ✬✘ ✯✜ ✪✘✩❅✘✴✘ ✬✫ ✪✘t✩ ✯✰✦✱ ❊✙✜❅✷ ◆t✚ ✷✩✦

❱✚✴✵✶✘ ✪✙✲✩✧✘✘✩✦ ✷✦✩ ❢✲❂ ✛✩❈ ✪✙✬✘✧✘ ✬✜ ✈✛❢✗✘ ✤✦▲✜ ✯✘✩t✜ ✯✰✱

▼❖P✸✽◗❘ ✾✿❀✽❁✹ (EF)

❢✯✷❱✘✩✪ ✣✤✛✘✢✚ ❊✙✜❂✤✰✦✵ ✈✘✰✫ ✈✦❱✘✛✮❈❢❱✬✘ ✛✩❈ ✈✘✦t❢✫✬

❋✘✘❊✘✩✦ ✷✩✦ ✪✘✭✮ ✣✘t✜ ✯✰✱ ❊❢✷✮✢✘✩✦ ✷✩✦ ❋✘✜ t✘✪✷✘❂ ❢✯✷✘✦✬ ★✩
❂✜✉✩ ✫✯t✘ ✯✰✱ ✭★ ✥✘✩❙✘ ✷✩✦ ✛❅✘✘✮ ❄✘✘✩✵❚✜ ✷✘❙✘✘ ✷✩✦ ✯✘✩t✜ ✯✰✱

t✚❅✘✘✫ r✛✦ ❢✯✷ r✬❢❙✘t ✯✘✩t✜ ✣✘t✜ ✯✰ ❢✣❂✬✘ ▲❯❚t✘ ✯✚✈✘

✲▲✘✛ ❢✯✷ ✪✫t✘✩✦ ✬✘✩ ❢✛✬♥t ✬✫ ✲✩t✘ ✯✰✱ ❢✯✷ ✪✫t✘✩✦ ✛✩❈

✢✩ ❱✚✬✵❚✩ ✈✘✬✮❢❱✬ r✛✦ ✈✦❱✘✛✮❈❢❱✬ ✣✤ ✷✩✦ ❢❉✘★✬ ✬✫
❲✤✘✛✜ ❢✯✷ ✧✘✰✤✘✩✦ ✛✩❈ ■✪ ✷✩✦ t✰✫❂✩ ✤❊t✩ ✯✰✦✱ ✈✦❱✘✛✮❈❢❱✬

✷✩✦ 79° ✲❢✥✘✴✘ ✈✥✘✘✦✧✘ ✪✫ ❳❳❲✤✩❱❨✢● ❇❱✩✧✘❂❩❩ ✪✫ ❋✘✜ ✢✯✜

✣✤✛✘✢✚ ✪✘✭✮ ✣✘t✜ ✯✰✱

♠❬❭ ❪✎❫❴❵ ✕✖✒✎✔✑ (F)

❛❜✉ ❋✘●❢✷ ✣✤✛✘✢✚ ❋✘✘✰❝✢✘✬♥❢t ❞✘✫✘ ❢❂✢✦❢❙✘t ✯✘✩t✜ ✯✰✱

➴❡✉✩ ✪✛✮t✘✩✦ ✷✩✦ ❄✘✘✩✵❚✜❣❄✘✘✩✵❚✜ ✲●❢✫✢✘✩✦ ✪✫ ✷✗✢✷✘❂ t✘✪✷✘❂ ✷✩✦

❋✘✘✫✜ ✪❢✫✛t✮❂ ✪✘r ✣✘t✩ ✯✰✦✱ ❛❜✉ ❋✘●❢✷✢✘✩✦ ✷✩✦ ✛❅✘✮✴✘ ✛✩❈

✪✙✬✘✫✘✩✦ ✛ ❛❂✬✜ ❊✯❂t✘ ✷✩✦ ❋✘✜ ❇❄✘✘❢❂✬ ✈✦t✫ ✪✘r ✣✘t✩

✯✰✦✱ ✪✛✮t✜✢ ✛✘t✘✛✫✴✘ ✷✩✦ ➴❡✉✘✭✮ ✛✩❈ ★✘❄✘ ✣✤✛✘✢✚ ✪✙✲✩✧✘✘✩✦

✛✩❈ ❇t❢✫t ➴✗✛✘✮✗✘✫ ✬❢❱▲✦✗✘ ✪✘r ✣✘t✩ ✯✰✦✱

❤✐❥❦❧♦ ♣qs❥✇①②

❢✣★ ✪✙✬✘✫ ✬✜ ✣✤✛✘✢✚ ✬✘ ✈❂✚❋✘✛ ✯✷ ✈▲ ✬✫ ✫✯✩

✯✰✦ ✛✯ ❄✘✘✩✵❚✩ ▲✯✚t ❛t✘✫ ✉❯❚✘✛ ✛✩❈ ★✘❄✘ ❢✛❊t ③④

✯⑤✘✘✫ ✛❅✘✘✩⑥ ★✩ ✈❂✚❋✘✛ ✬✜ ✣✘ ✫✯✜ ✯✰✱ ✈✪❂✩ ✪✙✘✲✚❋✘✘✮✛

★✩ ✯✜ ✪♥❄✛✜ ❂✩ ✣✤✛✘✢✚ ✷✩✦ ✈❂✩✬ ✪❢✫✛t✮❂ ✲✩❉✘✩ ✯✰✦✱

❋✘●❊❢❋✘✮✬ ✈❢❋✘✤✩❉✘✘✩✦ ★✩ ❢✯✷✢✚❊✘✩✦ ✈✘✰✫ ✈✦t✫❣❢✯✷✢✚❊✘✩✦ ✷✩✦

✛✙❈✷✧✘✳ ✪❢✫✛t✮❂ ✬✜ ✪✙❢✛✙❈✢✘ ✪❢✫✤❢✥✘t ✯✘✩t✜ ✯✰✱

❋✘●❣✈✘✬♥❢t✬ ✤✥✘✴✘❃ ❢✛✧✘✩❅✘t✳ ➴❡✉✘✭✮✢✘✩✦ t❄✘✘ ❛❜✉

✈✥✘✘✦✧✘✘ ✩ ✦ ✷✩ ✦ ❢✯✷✘❢❂✢✘✩✦ ✛✩❈ ✈✘❊✩ ▲❯❚❂✩ ✛ ✪✜❆✩ ✯❱❂✩ ✛✩❈

✧✘✩❅✘ ❢✉⑦ ✪✙✲❢✧✘✮t ✬✫t✩ ✯✰ ✦✱ ❢✯✷✘❂✜ ❢❂❢✷✮t ⑧✜✤✘✩ ✦ ✷✩✦

✈✛★✘✲✘✩✦ ✬✘ ❢❂✥✘✩✪✴✘ ❛❅✴✘ r✛✦ ✧✘✜t ✢✚❊✘✩ ✦ ✛✩❈ ✯✘✩❂✩

✬✘✩ ❛✣✘❊✫ ✬✫t✘ ✯✰✱ ✛♥✥✘✘✩ ✦ ✛✩❈ t❂✘✩✦ ✷✩ ✦ ✪✘r ✣✘❂✩ ✛✘✤✩

✛✤✢ ❋✘✜ ✈✘✲✙✮ r✛✦ ✧✘✚❅✬ ✢✚❊✘✩ ✦ ✬✜ ❛✪❢❇❄✘❢t ✬✘

★✦✛✩❈t ✲✩t✩ ✯✰ ✦✱ r✩❢t✯✘❢★✬ ✈❢❋✘✤✩❉✘ ❋✘✜ ✣✤✛✘✢✚ ✬✜

✈❢❂❢✧✉tt✘ ✬✘ ✛✴✘✮❂ ✬✫t✩ ✯✰✦✱ ✢✩ ★❋✘✜ ★✘✥✢ ✭✦❢❊t

✬✫t✩ ✯✰ ✦ ❢✬ ✣✤✛✘✢✚ ✪❢✫✛t✮❂ r✬ ✪✙✘✬♥❢t✬ r✛✦

★tt ✪✙❢❑✢✘ ✯✰✱

❋✘✘✫t ✷✩✦ ❋✘✜ ✈✘✲✙✮ r✛✦ ✧✘✚❅✬ ✢✚❊ ✈✘t✩ ✣✘t✩ ✫✯✩ ✯✰✦✱

✪✚✫✘t⑨✛ ❉✘✘✩✣✩✦ ✲✧✘✘✮t✜ ✯✰✦ ❢✬ ✭✮★✘ ★✩ ✤❊❋✘❊ 8,000 ✛❅✘✮

✪●✛✮ ✫✘✣❇❄✘✘❂ ✷⑩❇❄✘✤ ✬✜ ✣✤✛✘✢✚ ✈✘✲✙✮ r✛✦ ✧✘✜t✤ ❄✘✜✱

✭✮★✘ ★✩ 3,000 ★✩ 1,700 ✛❅✘✮ ✪●✛✮ ✢✯✘❡ ✛❅✘✘✮ ✈❢✗✘✬

✯✘✩t✜ ❄✘✜✱ ✤❊❋✘❊ 2,000 ★✩ 1,700 ✛❅✘✮ ✭✮★✘ ✪●✛✮ ✢✯

✥✘✩❙✘ ✯✵❚❲✪✘ ★✦❇✛♥❈❢t ✬✘ ✛✩✦❈✲✙ ❄✘✘✱ ✧✘✚❅✬ ✲✧✘✘r❡ t❋✘✜ ★✩

❊✯❂ ✯✚✭✮ ✯✰✦✱

✤❊❋✘❊ 50 ✬✫✘✩✵❚ ★✩ 30 ✬✫✘✩✵❚ ✛❅✘✮ ✪✯✤✩

❋✘●❣✛✰❶✘❢❂✬ ✬✘✤ ✛✩❈ ✛✰✦❈❢▲✙✢❂❃ ✈✘✵✘✩✮❢✛❢★✢❂ t❄✘✘

❢★❷✢✚❢✫✢❂ ✢✚❊✘✩✦ ✷✩✦ ✪♥❄✛✜ ❊✷✮ ❄✘✜✱ ❲✤✜❇❱✘✩★✜❂ ✢✚❊✘✦t✫ ✛✩❈

✲✘✰✫✘❂ ❢✯✷✢✚❊ ✈✘✰✫ ✈✦t✫ ❢✯✷✢✚❊ ✈✛❢✗✘✢✘❡ ✫✯✜ ✯✰✦✱ ✈✦❢t✷

✪✙✷✚❉✘ ❢✯✷✢✚❊ ✈✘✣ ★✩ 18,000 ✛❅✘✮ ✪●✛✮ ❄✘✘✱ ✛t✮✷✘❂

✈✦t✫ ❢✯✷✢✚❊ 10,000 ✛❅✘✮ ✪●✛✮ ✈✘✫✦❋✘ ✯✚✈✘ ❄✘✘✱

❸❴❪✎❹✒ ❺❫✒❻ ❼✎✖ ❵❽❾ ✕✖✒✎✔✑

★❋✘✜ ✬✘✤✘✩✦ ✷✦✩ ✣✤✛✘✢✚ ✪❢✫✛t✮❂ ✯✘✩t✩ ✫✯✩ ✯✰✦✱ ❢✪❆✤✜

✧✘t✘❿✲✜ ✛✩❈ 90 ✛✩❈ ✲✧✘✬ ✷✩✦ ✉✫✷ ✷✘✰★✷✜ ❏✘❱❂✘r❡

❏✘❢❱t ✯✚✭✮ ✯✰✦✱ 1990 ✛✩❈ ✲✧✘✬ ✷✩✦ ✧✘t✘❿✲✜ ✬✘ ★▲★✩

❊✷✮ t✘✪✷✘❂ ✈✘✰✫ ❢✛✧✛ ✷✩✦ ★▲★✩ ❋✘✢✦✬✫ ▲✘❯❚✘✩✦ ✬✘✩ ✲✣✮

❢✬✢✘ ✯✰✱ ★✯✘✫✘ ✷⑩❇❄✘✤ ✛✩❈ ✲❢✥✘✴✘ ✷✩✦ ❢❇❄✘t ★✘✯✩✤

✪✙✲✩✧✘ ✷✩✦ 1967 ★✩ 1977 ✛✩❈ ✲✘✰✫✘❂ ✈✘✢✘ ❢✛❂✘✧✘✬✘✫✜

★●❉✘✘ r✩★✘ ✯✜ r✬ ✪❢✫✛t✮❂ ❄✘✘✱ 1930 ✛✩❈ ✲✧✘✬ ✷✩✦

★✦✢✚➀t ✫✘➁✢ ✈✷✩❢✫✬✘ ✛✩❈ ▲♥✯t ✷✰✲✘❂ ✛✩❈ ✲❢✥✘✴✘❣✪❢✧✉✷✜

❋✘✘❊ ✷✩✦❃ ❢✣★✩ ❳✗✘●✤ ✬✘ ✬❱✘✩✫✘❩ ✬✯✘ ✣✘t✘ ✯✰❃ ❋✘✜❅✘✴✘

★●❉✘✘ ✪✵❚✘✱ ✪❈★✤✘✩ ✦ ✬✜ ❛✪✣ ✈❄✘✛✘ ✪❈★✤✘✩ ✦ ✛✩❈

❢✛❂✘✧✘❃ ▲✘❯❚✘✩✦ t❄✘✘ ✤✘✩❊✘✩✦ ✛✩❈ ✪✙✛✘★ ★✦▲✦✗✘✜ r✩❢t✯✘❢★✬

✈❢❋✘✤✩❉✘ ✪❢✫✛t✮❂✧✘✜✤ ✣✤✛✘✢✚ ✛✩❈ ✪✙❋✘✘✛✘✩✦ ✛✩❈ ▲✘✫✩ ✷✩✦
▲t✘t✩ ✯✰✦✱ ✢●✫✘✩✪ ✈❂✩✬✘✩✦ ▲✘✫ ❛❅✴✘❃ ✈✘✲✙✮❃ ✧✘✜t r✛✦

✧✘✚❅✬ ✢✚❊✘✩✦ ★✩ ❊✚✣✫✘ ✯✰✱ ✭❂✷✩✦ ★✩ ✷✯➂✛✪●✴✘✮ ✪✙★✦❊ 10

✛✜✦ ✈✘✰✫ 11 ✛✜✦ ✧✘t✘❿✲✜ ✬✜ ❛❅✴✘ r✛✦ ✧✘✚❅✬ ✲✧✘✘✈✘✩✦ ✬✘

✯✰❃ ❢✣❂✷✩✦ ✛✘✭❢✬✦❊ ✬▲✜✤✩ ❊✙✜❂✤✰✦✵ ✷✩✦ ✣✘ ▲★✩ ❄✘✩✱ ✢●✫✘✩✪

❂✩ ★❂❨ 1550 ★✩ ★❂❨ 1850 ✛✩❈ ✲✘✰✫✘❂ ✤❏✘✚ ❢✯✷ ✢✚❊

downloaded from GKTricksIndia.com
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❞✏ ✑✒ ✓✔✏✕ ✖ ❞✗✏ ✘✙✚ 1885 ❧✛ 1940 r❞ ✖✕✜✕ ✕✛✢

r✏✣✤✏✒ ✤✛✥ ✕✦✖✧ ❞★ ✣✩✕✦✖✪✏ ✣✏✫✬ ✭✫✬ ✘✙✚ 1940 ✕✛✢ ♦✏✮

r✏✣ ✤✏✒ ✤✛✥ ✕✦✖✧ ❞★ ✮♥ ✯✏✰ ★ ✘✙✚

t✱✲✳✴ ✵ ✶✷ ✸✲ ✹✺ ✻ ✲✼✽ ✾✳ ✸✿✳

❀❁✕ ✏✗ ✓ ✣✖ ♥✕ r✬✒ ✕✛✢ ✑ ✒✛ ❞ ❞✏ ♥❂✏ ✘✙✥✚ ✫ ❃ ✘✛ ✥ ❄✏ ✭✏✛ ❁★✗

✑✏ ✙♥ ✣✏✖ ✈✏ ✬✕ ❞✏ ♥❂✏ ✏✛ ✥ ✤✛ ✥ ✕ ✭★✬ ❞✦ r ✖ ❞✗✏ ❀✏ ❧❞ r✏ ✘✙✚

❄✏ ✭✏✛ ❁★✗ ❞✏ ♥❂✏✏ ✛ ✥ ❞✏ ❧♦✥❬✏ ❧✏ ✙♥ ❞ ❁✥❞✏ ✛ ✥ ❞ ★ ✭✖ r✖✕✖ ❬✏✗✏✛ ✥

❧✛ ❅ ❆ ✣❃ ✒ ❧✏ ✙✖ ✗✬ ❞ ✖✒ ✭ ✬ r ❅✢ ❀✏ ✬ ✤✛ ✥ ✣✖ ♥✕ r✬ ✒ ❧✛ ✘ ✙✚ ❧✏ ✙ ♥

❞ ❁ ✥ ❞ ❧ ❇✗✬ ✣ ♥ ❞✏ ❁✛ ❬ ✏ ❈ ♦✛ ✘✏ ✛ r✛ ✘✙ ✥❉ ❀✏ ✛ ❊ ❞ ❋ ● ★✗❉

❍ ✥✭ ❧✛ ✯✏ ✰ r✛ ■ ♦❍❏ r✛ ♥✘ r✛ ✘ ✙✥✚ ✕ ✓✢ ❑ ✤✏ ✙ ❧ ✤ ✕ ✙▲✏ ✖ ✒ ❞✏ ✛ ✥ ✕ ✛✢

✑ ✒ ✓ ❧✏ ♥ ❧✏ ✙ ♥ ❞ ✥ ❁ ❞✏ ✛ ✥ ❞ ★ ❧✥❄ ✗ ✏ ♦❍❏ ✒✛ ✣ ♥ ✤✏ ✙ ❧ ✤ ▼ ✥◆✏

✑ ✏ ✙♥ ✑ ✏ ✮✩ ✬ ✘✏ ✛ ❀✏ r✏ ✘✙ ✑ ✏ ✙♥ r ❇✣ ✢✏ ✒ ✏ ✛ ✥ ❞ ★ ❧ ✥❄✗ ✏ ♦❍❏ ❀✏ r★

✘ ✙✚ ❧✏ ✙♥ ❞ ❁✥ ❞✏ ✛ ✥ ❞ ★ ❧ ✥❄✗✏ ✯✏ ✰✒ ✛ ❧✛ ❅❖❂✏ ❊ ✕ ✥ ✜✏ ✓❖❞

✮✜✏✏❊ P ❅❆ ✣❃ ✒ ✘✏✛ r★ ✘✥✙ ✗◗✖ ✣ ✗✛ ❄✏✏✛❀✛ ✥ ✑ P✏ ❞◆❏✏✛ ✥ ❞★ ✮✦✖❖✰

❧✛ ✤✘✪✕ ✣❇❂✏✬ ✒✘★✥ ✘✙✥✚

❊❞ ✑❃✗ ❄✏ ✭✏✛❁★✗ ✖ ❧✧ ✏✥r ❘✖ ✤❁✙✥❞✏✛✖✕ ❋ ✮✏✛ ❁✒❙ ✘✙❉

❀✏✛ ❧❇✗✬ ✕✛✢ ❋✏♥✏✛ ✥ ✑✏✛♥ ✣✦✈✕★ ✕✛✢ ❞❚✏ ★✗ ❁❚✏ ❂✏✏✛ ✥ ✤✛ ✥ ♦✮❁✏✕

✕✛✢ ❋●✏✛✥❉ ✣✦ ✈✕★ ❞ ★ ◆✭✤✭✏ ✘✰ r✈✏✏ ✣✦✈✕ ★ ✕✛✢ ✑❚✏★✗

❯✓❞✏✕ ✤✛ ✥ ✣✖♥✕ r✬✒✏✛ ✥ ✕✛✢ ♦✏ ♥✛ ✤✛ ✥ ✑✒✓✤✏✒ ❁✭✏ r✏ ✘✙✚ ✗✛ ❧✔✏ ★

❞✏ ♥❞ ❧❇✗✬ ❧✛ ✣✩✏❱ r ✘✏ ✛✒✛ ✕✏ ❁✛ ❧ ❇✗✏✬ r ✣ ✤✛ ✥ ✣✖ ♥✕ r✬✒ ❁✏

✮✛ r✛ ✘✙✥✚ ✖ ❀ ❧❞✏ ✣✩✔✏✏ ✕ ❀ ❁✕✏✗ ✓ ✣♥ ✣◆❏ r✏ ✘✙✚

❲✕ ✏ ❁✏ ✤✓❄ ✏ ★ ✖ ●✗✏ ❀❁✕✏ ✗✓ ✣✖ ♥✕ r✬✒ ❞✏ ❊ ❞ ✑❃ ✗

❞✏ ♥❂✏ ✘✙✚ ❲✕ ✏ ❁✏ ✤ ✓❄✏ ★ ❅ ✮❳✔ ✏✛ ✮✒ ✕✏✗ ✓✤ ✥◆ ❁ ✤✛ ✥ ♦◆❏ ★ ✤✏ ❨✏ ✏

✤✛ ✥ ❊ ✙ ♥✏ ✛ ❧✏✛ ❁ ✣✛ ✥✢ ❞ ✮✛ r✏ ✘✙✚ ✗✛ ❊ ✙♥✏✛ ❧✏✛ ❁ ❁✥♦✛ ❧✤✗ r❞

✕✏ ✗ ✓✤✥◆ ❁ ✤✛ ✥ ✖✕ ◗✤✏✒ ♥✘r✛ ✘✙✥ ✑✏ ✙♥ ✣✦ ✈✕ ★ ❞ ★ ❧r✘ ✣ ♥

✣ ✘✓ P ❋✒✛ ✕ ✏ ❁✛ ❧✏ ✙✖ ✗✬ ❞ ✖ ✕ ✖ ❞ ♥❂✏ ❞✏ ✛ ❞ ✤ ❞ ♥ ✮✛ r✛ ✘✙ ✥✚

✘✏ ❁ ✘ ★ ✤✛ ✥ ✘ ✓❊ ✖ ✣✒ ✏ ✰ ✏ ✛ ♦✏ r ✈✏ ✏ ❊ ❁ ✖ ❧✗ ✏✛ ❁ ❲ ✕ ✏ ❁✏ ✤ ✓❄ ✏ ★

❅ ✮❳ ✔ ✏✛ ✮✒ ✏ ✛ ✥ ✕ ✛ ✢ ♦✏ ✮ ✣✦ ✈✕ ★ ❞ ✏ ✑ ✏ ✙❧ r r✏ ✣ ✤✏ ✒ ✕ ✓✢ ❑ ✘✮

r ❞ ✖ ✭ ♥ ✭✗ ✏ ✈✏✏ ✚

❀❁✕✏✗ ✓ ✣♥ ✣◆❏✒ ✛ ✕ ✏ ❁✏ ❧♦❧✛ ✤ ✘✪✕ ✣ ❇❂✏✬ ✤✏✒ ✕✏✛ ✮❳✔✏✕ ★

❞✏ ♥❂✏ ✕✏✗ ✓ ✤✥◆ ❁ ✤✛ ✥ ✭✩ ★✒ ✘✏ ❅❧ ✭✙❧✏✛ ✥ ❞✏ ♦❍❏ r✏ ❧✏ ✥✮✩ ❂✏ ✘✙✚

✫ ❧❧✛ ✔✏ ❇✤✥◆ ❁★✗ ❅✢ ❖✤✒ ✘✏ ✛ ❧ ❞ r✏ ✘✙✚

❩✳❭❪ ❫❴ ✱❵✴ ❛✽ ❜❪ ✻

✭✩ ★✒ ✘✏ ❅❧ ✭ ✙❧✏✛ ✥ ❞ ★ ❅✣✖① ✈✏✖ r ✕✛✢ ❞✏ ♥❂✏ ✕ ✏✗ ✓✤✥◆ ❁ ❊ ❞

✭✩ ★✒ ✘✏ ❅❧ ❞★ ✔✏✏ ✥✖ r ❝✗✕ ✘✏ ♥ ❞♥r✏ ✘✙✚ ✕ ✏✗ ✓✤ ✥◆ ❁ ✣✩✕✛✜✏ ★

❧✏ ✙♥ ✖✕ ✖ ❞ ♥❂✏ ❞✏ ✣✏ ♥✛ ❖✏ ❂✏ ✔✏ ★ ❞♥r✏ ✘✙ ✖ ❞ ✥r ✓ ✣✦ ✈✕ ★ ❞ ★

❧r ✘ ❧✛ ❡ ✣ ♥ ❞ ★ ✑ ✏✛ ♥ ❅❆ ❧✖ ❀✬ r ✘✏ ✛✒✛ ✕✏ ❁★ ✑ ✖❬✏ ❞ r✤❳

✮ ★✯✏✬ r✥♥✭✏✛ ✥ ❞✏ ✛ ✑ ✕✜✏✏✛✖ ❖✏ r ❞♥ ❁✛ r✏ ✘✙✚ ✕✛ ✭ ✙❧✛ ✥ ❀✏ ✛

✖✕✖ ❞♥❂✏ ❞ ★ ✮★✯✏✬ r♥✥✭✏✛ ✥ ❞✏ ✑✕✜✏✏✛ ❖✏ ❂✏ ❞♥r★ ✘✙✥❉ ✭✩ ★✒ ✘✏ ❅❧

✭ ✙ ❧✛ ✥ ❞ ✘❁✏ r ★ ✘✙ ✥✚ ✕ ✏ ✗ ✓ ✤✥◆ ❁ ❞✏ r✏ ✣✒ ❞ ♥✒✛ ✕ ✏ ❁ ★

✣✩ ✖ ●✗ ✏✑ ✏ ✛ ✥ ❞✏ ✛ ❧✏ ✤ ❇✖ ✘❞ ✐ ✣ ❧✛ ❘ ✭✩ ★✒ ✘✏ ❅ ❧ ✣✩✔ ✏ ✏✕ ❙

(Green house effect) ❞✘✏ ❀✏ r✏ ✘✙✚

❣❤❥ ❦♠♣qs ❣✉s ✇② (GHGs)

✕ r✬ ✤✏ ✒ ✤✛ ✥ ✖ ❋ ✥r✏ ❞✏ ❞✏ ♥❂✏ ♦✒ ★ ✤ ✓❄✗ ✭✩ ★✒ ✘✏ ❅❧ ✭ ✙❧✛ ✥

❞ ✏ ♦✬ ✒ ◆ ✏ ✫ ✬ ✑ ✏ ③ ④ ❧ ✏ ✫ ◆ (CO
2
) ④ ❁✏ ✛ ♥✏ ✛ ■ ✣ ✢ ❳ ❁✏ ✛ ♥✏ ✛ ❞ ✏ ♦✬ ❃ ❧

(CFCs)❉ ✤ ★✈✏✛✒ (CH
4
) ✒ ✏✫✰ ⑤❧ ✑✏③ ④ ❧✏✫ ✬◆ (N

2
O)

✑ ✏ ✙♥ ✑ ✏✛ ⑥✏✏✛ ✒ (O
3
) ✘✙✥✚ ✕ ✓✢ ❑ ✑❃✗ ✭ ✙❧✛ ✥ ❀ ✙❧✛ ✒✏ ✫✖✰ ⑤❞

✑ ✏③ ④❧✏ ✫◆ (NO) ✑✏ ✙♥ ❞✏ ♦✬✒ ✤✏✛ ✒✏✛ ④ ❧✏✫ ◆ (CO) ✑ ✏ ❧✏✒ ★

❧✛ ✭✩ ★✒ ✘✏ ❅❧ ✭ ✙❧✏✛ ✥ ❧✛ ✣✩✖ r✖ ●✗✏ ❞ ♥r★ ✘✙✥ ✑✏ ✙♥ ✕✏✗ ✓✤ ✥◆ ❁

✤✛ ✥ ❅✒✕ ✛✢ ❧✏ ✥✮✩ ❂✏ ❞✏ ✛ ✣✩ ✔✏✏ ✖✕ r ❞ ♥r★ ✘✙ ✥✚ ✖ ❞❧ ★ ✔✏ ★

✭✩ ★✒ ✘✏ ❅❧ ✭ ✙❧ ❞✏ ✣✩ ✔✏✏✕ ✫ ❧✕ ✛✢ ❧✏ ✥ ✮✩ ❂✏ ✤✛ ✥ ✕✦✖ ✧ ✕✛ ✢

✣✖ ♥✤✏ ❂✏ ❉ ✕✏ ✗ ✓✤✥◆ ❁ ✤✛ ✥ ✫ ❧✕✛ ✢ ❀★✕ ✒ ❞✏ ❁ r✈✏✏ ✫ ❧✕✛ ✢

⑦✏ ♥✏ ✑ ✕✜✏✏✛ ✖ ❖✏ r ✖✕✖ ❞ ♥❂✏ ❞ ★ r ♥✥✭ ❁✥♦✏✫✬ ✣ ♥ ✖✒✔ ✏✬ ♥

❞ ♥r✏ ✘✙✚ ④ ❁✏ ✛ ♥✏✛ ■✣❳✢ ❁✏✛ ♥✏✛ ❞✏ ♦✬ ✒ ✑ ❆✗✖❬✏ ❞ ✣✩✔✏ ✏✕ ★ ✘✏✛ r✛ ✘✙✥✚

❧ ✤r✏ ✣ ✤✥◆ ❁ ✤✛ ✥ ✣♥✏ ♦✙ ✥✭✒ ★ ✖ ❞♥❂✏✏✛ ✥ ❞✏✛ ✑ ✕✜✏✏✛✖ ❖✏ r ❞ ♥✒✛

✕ ✏ ❁★ ✑✏✛ ⑥✏✏✛✒ ❀♦ ✖✒ ⑧✒ ❧ ✤r✏ ✣ ✤ ✥◆ ❁ ✤✛ ✥ ❅ ✣✖① ✈✏ r ✘✏✛ r★

✘✙❉ r✏✛ ✕ ✘ ✣✏ ✖ ✈✏✬✕ ✖✕ ✖ ❞♥❂✏ ❞✏✛ ✑ ❆✗ ✥ r ✣✩✔ ✏✏✕ ★ ❍✥✭ ❧✛

✑ ✕✜✏✏✛✖ ❖✏ r ❞ ♥r★ ✘✙✚ ❊ ❞ ✑❃✗ ✤ ✘✪✕ ✣ ❇❂✏✬ r✈✗ ✗ ✘ ✘✙

✖ ❞ ✭✩ ★✒ ✘✏ ❅❧ ✭✙❧✏✛ ✥ ✕✛✢ ✑ ❂✏ ✓ ✖ ❀ r✒✛ ❁✥♦✛ ❧ ✤✗ r ❞ ♦✒✛

♥✘r✛ ✘✙✥ ✫✒ ✕✛✢ ⑦✏ ♥✏ ❁✏ ❊ ✭❊ ✣✖ ♥✕ r✬ ✒✏✛ ✥ ❧✛ ✣✦ ✈✕ ★ ✕ ✛✢

⑨⑩❶❷ ❸❹❺❻ ❼ ❹❽❾ ❿ ❹ ❻ ❹➀➁❹❷ ➂➃ ❹❷ ❺❻ ⑨⑩❶ ❷ ❸❹❺❻ ❻ ➄

➅➆➁ ❹ ⑨➁ ❹ ❸➇➈ ➅ ➉❻ ❿ ❹ ❺ ➊➁ ❹ ➄⑨ ➋➌➍➄ ➎➆ ❹❿ ❹➄➌ ➃ ➄➌ ❺ ➏➐➃ ❹

❿ ❹ ➊➅ ➑➑ ➒ ❹➓❹ ❿➑ ❷ ➄ ➔ ➄ ➏ ➅➆ → ➅ ❿➁ ❹ ➉❹➣ ❹ ❸➇➈ ⑨⑩❶ ❷ ❸ ❹❺❻

❿ ❹↔↕ ❿ ❹ ➙❷ ❹ ❸ ❹➄➣ ❹ ❸➇➈ ❿ ❹↔↕ ➊⑩➔ ➄❼ ❹❶ ❻ ❹➇ ➑ ➅➔➅❿➑ ➓❹ ❿❶

➆ ➛ ❹➂ ➣➑ ➌⑨ ❹➄ ➌ ➔ ➄➏ ➅➆ → ➊❹➑ ❾❼ ❹❶ ➜ ❸❹➄ ➣❹ ❸➇ ➃ ⑨➑ ➙➅ ❸⑨ ❹➜ ➃❶

➅➔➅❿➑ ➓❹ ❿❶ ❾❶ ➛❹➜ ➣➑ ➌⑨ ❹➄➌ ➔ ➄➏ ➅➆→ ➝➊❹➑ ❾❼❹❶ ➜➈ ➎❻ ➊⑩❿ ❹➑

❿ ❹↔↕ ➝➅ ➞❹❿ ❹➅ ➞❹❿ ➅➔➅❿➑ ➓❹ ❿ ❹➄ ➝ ❹❷ ➄ ❾➄➣❹ ❸➇ ➝ ❹➇➑ ❾❶ ➛❹➜

➣➌➑ ⑨ ❹➄ ➌ ➔ ❹➆ ➄ ➅➔➅❿ ➑ ➓ ❹ ❿ ❹➄ ❿ ❹ ↔↕ ➛❹➑ ❻ ➄ ➙ ❹❸➑ ➉❹❷ ➄ ❻ ➄

➑ ❹ ➄❿ ➣ ❹ ❸➇➈ ➎❻❻ ➄ ⑨⑩❶❷ ❸❹❺ ❻ ➎➃ ❹➑ ➣ ➔ ➄➏ ➟❹❶ ➣➑ ➙ ❹❸➑ ❿ ❶

➝➊➄➒ ❹ ❹ ➣ ❹➊➃ ❹❷ ➝➅ ➞❹❿ ❸❹ ➄ ➉❹➣ ❹ ❸➇➈ ➉➙ ➝❹ ➊ ⑨➅ ➃ ➜➁ ❹➄➌

➃➄➌ ➅❿ ❻❶ ➙ ➌❾ ➅ ➠ ❹➍➡➅❿➁ ❹➄ ➌ ➔ ❹➆ ❶ ❿ ❹➑ ➝ ➢ ❹➔ ❹ ➙❻ ➃➄➌

➊⑩➔ ➄❼ ❹ ❿➑ ➣ ➄ ❸➇ ➌ ➣ ❹➄ ➝ ❹➊ ➙ ❹ ❸➑ ❿❶ ➝ ➊➄➒ ❹ ❹ ➝➅ ➞❹❿ ⑨ ➃❶ ➜

➝❷ ➂➟❹➔ ❿ ➑ ➣ ➄ ❸➇ ➌➈ ➎❻❶ ➊⑩❿ ❹➑ ➉❹➍➡ ❹➄➌ ➃➄ ➌ ➙ ➌❾ ❾➑➔ ❹➤❹ ❹➄ ➌ ➔

➅ ➠❹ ➍➡➅❿➁ ❹➄➌ ➔ ❹➆ ❹ ➔ ❹❸❷ ➙ ❹❸➑ ❿❶ ➝ ➊➄➒ ❹ ❹ ⑨ ➃➜ ➑ ❸➣ ❹ ❸➇➈

➁ ❸ ⑨⑩❶❷ ❸❹❺❻ ➊⑩ ➟❹ ❹➔ ❿ ❹ → ❿ ➝➥➁ ❺ ❾❹ ❸➑ ➓❹ ❸➇➈
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♦✎✏✑✒✓✔✕✖✏ ✗✓✘✎ ✙✎✚ ✛✜✢✣✚ ✒✚✓ ✛✗✣✎ ✤✥✦✎✙ ✧✒✏

✕②✗✎ ★✩✪ ♦✎✏✑✒✓✔✕ ✒✚✓ ✛✫✥✬✭✎✗ ②✮✖✣★✎✛✧ ②✩✧✎✚✓ ✒✚✓ ✧✜✧✚

✤✥✦✎✙ ✧✎✓✈✮✯✎ ✙✎✜✰✣ ✔✎✱✰✤✎✲✳✧✎✱✔ ✙✎ ★✩✪ CO
2
 ✙✎

✛♠✧✴✰✣ ✒✑✵✏✗✶ ✴✖♦✎✷✒✖ ✱✰✓✦✎✣✎✚✓ ✸✗✚✕✹ ②✩✧ ✺✓♦ ✙✎✚✏✕✎✻

♦✚✼ ✈★✣ ✧✚ ★✎✚✗✎ ★✩✪ ♦✣ ✤✎✩✢ ✒★✎✧✎②✢ ✙✎✜✰✣

✔✎✱✰✤✎✲✳✧✎✱✔ ♦✚✼ ♦✓✑✼✔ ★✎✚✗✚ ★✩✓✪ ♦✣ ✤✫✣✖ ♦▼✥✽ ♦✚✼ ✥✕✺

CO
2
 ✙✎ ✛✫✏✎✚② ✙✢✗✚ ★✩✓✪ ✤✗✶ ❞✎✾✥✒ ✛✫✏✎✚② ✒✓✚

✫✥✢♦✗✰✣✎✚✓ ♦✚✼ ✙✎✢✯✎ ✙✖ ②✱✰ ✴✓②✕✎✚✓ ✙✖ ✙✐✎✱✰ ❞✎✖ CO
2

✙✖ ✒✎✘✎✎ ✜✿❀✎✗✖ ★✩✪ ✤✫✣✚ ✧✮✎✚✗✎✚✓ ✒✚✓ ★✑✺ ✫✥✢♦✗✰✣✎✚✓ ✧✚

✧✒✓✥✴✗ ✙✢✣✚ ♦✚✼ ✥✕✺ CO
2
 ✙✎✚ 20 ✧✚ 50 ♦❁✎✰ ✕②

✴✎✗✚ ★✩✓✪ ✏★ ✕②❞✎② 0.5 ✫✮✥✗✷✎✗ ✙✖ ♦✎✥❁✎✰✙ ✈✢ ✧✚ ✜✿❀

✢★✖ ★✩✪ ✴✕♦✎✏♦✖ ✒✎✲✔✕✎✚✓ ✒✚✓ ✴✕♦✎✏✑ ✒✚✓ ★✎✚✣✚ ♦✎✕✚

✫✥✢♦✗✰✣✎✚✓ ✙✎ ✤✎✓✙✕✣ CO
2
 ✙✖ ✒✎✘✎✎ ✙✎✚ ✫✾♦✰ ✤✎✩❂✎✚✥②✙

✬✗✢ ✧✚ ✈✑②✑✣✎ ✙✢♦✚✼ ✥✙✏✎ ✴✎✗✎ ★✩✪

✳✕✎✚✢✎✚❉❃✕✎✚✢✎✚✙✎✜✰✣ ✒✎✣♦✖✏ ②✥✗✥♦✥✦✎✏✎✚✓ ✧✚ ✫✩✈✎ ★✎✚✗✚

★✩✪ ✤✎✚❣✎✎✚✣ ✧✒✗✎✫ ✒✓✔✕ ✒✚✓ ✛✫✥✬✭✎✗ ★✎✚✗✖ ★✩✹ ✴★✎❄

✫✢✎✜✩✓②✣✖ ✥✙✢✯✎✎✚✓ ✤✎✲✳✧✖✴✣ ✙✎✚ ✤✎✚❣✎✎✚✣ ✒✚✓ ✜✈✕ ✈✚✗✖ ★✩✪

✱✧✧✚ ✫✢✎✜✩✓②✣✖ ✥✙✢✯✎✚✓ ✫▼✭♦✖ ✙✖ ✧✗★ ✫✢ ✣★✖✓ ✫★✑❄❜

✫✎✗✖✓✪ ✧✒✗✎✫ ✒✓✔✕ ✒✓✚ ♦✎✥★✗ ★✎✚✣✚ ♦✎✕✖ ②✮✖✣★✎✛✧ ②✩✧✚✓

❞✎✖ ✤✎✚❣✎✎✚✣ ✙✎✚ ✣❁✐ ✙✢✗✖ ★✩✓✪ ✤✎✚❣✎✎ ✚✣ ✙✎ ✧✜✧✚

✤✥✦✎✙ ß✎✧ ✤✓✐✎✙✰✥✐✙✎ ♦✚✼ ❅✫✢ ★✑✤✎ ★✩✪ ✧✒✗✎✫

✒✓✔✕ ✒✚✓ ✤✎✚❣✎✎✚✣ ♦✚✼ ✧✎✓✈✮✯✎ ✙✎ ß✎✧ ✤✎✚❣✎✎✚✣ ✥❡✈✮

✙★✕✎✗✎ ★✩✪ ✏★ ✥❡✈✮ ✫✢✎✜✩✓②✣✖ ✥✙✢✯✎✎✚✓ ✙✎✚ ❆✎✎✚❞✎✒✓✔✕ ✧✚

②✑❣✎✢✣✚ ✈✚✗✎ ★✩✪

♦✎✏✑✒✓✔✕ ✒✓✚ ②✮✖✣★✎✛✧ ②✩✧✎✚✓ ♦✚✼ ✛♠✧✴✰✣ ✙✎✚ ✙✒

✙✢✣✚ ♦✚✼ ✥✕✺ ✤✓✗✢✎✰❁✐❇✖✏ ✬✗✢ ✫✢ ✫✮✏✎✧ ✥✙✺ ②✺ ★✩✓✪

✱✣✒✚✓ ✧✚ ✧✜✧✚ ✒★❈♦✫✾✯✎✰ ❊✳✏✎✚✐✎✚ ✫✮✎✚✐✎✚✙✎✲✕❋ ★✩ ✥✴✧✙✖

✛✈●■✎✎✚❁✎✯✎✎ ✧✣● 1997 ✒✚✓ ✙✖ ②✱✰ ✭✎✖✪ ✧✣● 2005 ✒✚✓

✫✮❞✎✎♦✖ ★✑✱✰ ✱✧ ✛✈●■✎✎✚❁✎✯✎✎ ✙✎ 141 ✈✚✷✎✎✚✓ ✣✚ ✤✣✑✒✎✚✈✣

✥✙✏✎ ★✩ ✳✏✎✚✐✎✚ ✫✮✎✚✐✎✚✙✎✲✕ ✣✚ 35 ✤✎✩❂✎✚✥②✙ ✢✎❁✐❇✎✚✓ ✙✎✚

❏❑▲◆❖P◗❘❙ ❚❯❱◆❲ ❳❨ ❩❬ ❭❙❑❪❙❑❫◆❬

❢❴❵❳❛❑❘ ❢◗❪❑❝❖❤
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✈✏✑✒✓

✶✲ ❝✔✕✖✗✘✙✚✛✘ ✛✜✢✣ ✤

(i) ❞✥✦✧✦★ ✩✦✪ A ✧✫❞✥✬ ❞✭ ✮✯✩✥✰✱ ✩✦✪ ✳✯✴ ✳★✵★ ✷✦✸ ✹✦ ❞✥✺★ ✹✭ ✻✼✥✥ ✽✾✿❞ ✾✺✸❀

❁❞❂ ✹❃✥✭ ✷✾✭★✥✦✸ ✷✦✸ ❄❅❆ ✩❇✥✥✿

❁❈✥❂ ✹❉✹✦ ❊✸❋✦ ✷✾✭★✦ ❞✥ ✽✥✺✹● ✷✥✳✹❞ ●✥✧✷✥★ ✳✾✷✥✸❞ ✳❉✸✻✱ ✹✦ ✽✳❍✥❞

❁■❂ ✹❃✥✭ ✷✾✭★✥✦✸ ❞✥ ✽✥✺✹● ✷✥✳✹❞ ●✥✧✷✥★ 18° ✹✦✳❏✹✰✹ ✹✦ ✽✳❍✥❞

❁❑✥❂ ✹❃✥✭ ✷✾✭★✥✦✸ ❞✥ ✽✥✺✹● ●✥✧✷✥★ 10° ✹✦✳❏✹✰✹ ✩✦✪ ★✭❆✦

(ii) ✮✯✩✥✰✱ ✩✦✪ ✩■✭✿❞✬t✥ ✹✦ ✹✸❉✸✳❍✥● ❞✥✦✧✦★ ❞✭ ✧▲✳● ❞✥✦ ▼✰◆● ✳❞✰✥ ✮✥ ✹❞●✥ ✾✺❖

❁❞❂ ✽★✱✧✫✰✱◆● ❁❈✥❂ ▼✰✩✳P◗✥● ❁■❂ ✮★✳★❞ ❁❑✥❂ ✽✥★✱❃✥✳✩❞

(iii) ❃✥✥✬●✭✰ ✧✫✥✰❘✭✧ ✩✦✪ ✽✳❍✥❞●✬ ❃✥✥■✥✦✸ ❞✥✦ ❞✥✦✧✦★ ❞✭ ✧▲✳● ✩✦✪ ✽★✱✹✥✬ ✩■✭✿✩❙✪● ✳❞✰✥ ✮✥✰✦■✥❖

❁❞❂ "Af" ❁❈✥❂ "BSh" ❁■❂ "Cfb" ❁❑✥❂ "Am"

(iv) ✳★✵★✳✯✳❈✥● ✷✦✸ ✹✦ ❞✥✺★ ✹✥ ✹✥✯ ✳✩✼✩ ❞✥ ✹❉✹✦ ■✷✿ ✹✥✯ ✷✥★✥ ■✰✥ ✾✺❖

❁❞❂ ❚❯❯❱ ❁❈✥❂ ❚❯❯❲ ❁■❂ ❚❲❲❳ ❁❑✥❂ ❚❯❳❱

✐❨❩❬❭ ❨❪❫❴ ❨❪ ❵❛ ❜❡❣ 1990 ❵❛♦ ❤❥❜❦❧❡ ♠♥❩ ♣❛q

❵r❴❧ 2012 ♥❪ 5 ✐s❨♥✉❴♥ ❪✇ ❪♣✇ ①❴❫❛q②

❵❴❫③♣q④① ♣❛q ⑤s✇❡⑥❴❤❜ ⑤⑦❜❴❛q ❵❛♦ ❜❴q⑧s⑨❴ ♣❛q ❵⑩❨❭ ❪✇

✐s❵⑩❨❶❴ ❷❴⑤❛ ❸①❪❩ ✐⑩❹❵✇ ❪❴❛ ⑤♣❧ ❪❩ ❜❪♥✇ ⑥⑦② ❺❪

❬❴❩ ❻❴❼♣q④①✇❫ ❤♦r♣❡ ❵❛♦ ❷❴❩q❻❴ ⑥❴❛ ❦❴❡❛ ✐❩ ❽❜❛

❤①❾❡❴ ❬⑥③♥ ♣③❨✉❪① ⑥❴❛⑤❴② ❻❴❼♣q④①✇❫ ❤♦r♣❡ ❪❴

✐s❻❴❴❵ ⑥❩ ❦⑤⑥ ❺❪ ❜♣❴❡ ❡⑥✇q ⑥❴❛ ❜❪♥❴② ♥❹❴❴❨✐

❻❴❼♣q④①✇❫ ❤♦r♣❡ ❵❛♦ ⑧③r✐s❻❴❴❵ ❦✇❵❡ ✐❴❛r❴❪ ♥q❿❴ ❪❴❛

❵③♦✐s❻❴❴❨❵♥ ❪❩ ❜❪♥❛ ⑥⑦q② ❨⑥♣❾❴❛❨✐❫❴❛q ❵ ❨⑥♣❡❨⑧❫❴❛q ❵❛♦

❨✐➀❴①❡❛ ❜❛ ➁➂❸❴ ❤➃❴ ❜♣③⑧s✇ ❦① ❪❴ ♠♥❩ ❷❴⑦❩ ❜♣③⑧s

❪❴ ❤♦r♣✇❫ ❨❵♠♥❴❩ ♥❾✇❫ ➄❴❛❿❴ ❵❛♦ ❨❵♠♥⑩♥ ❻❴❴⑤❴❛q ❷❴⑦❩

➅✇✐❴❛q ❪❴❛ ❷❴➆①❴❨❵♥ ❪❩ ❜❪♥❴ ⑥⑦② ❽❜❜❛ ❜❴♣❴❨❦❪

❜♣♠❫❴❺➂ ❤❥✐➇❡ ⑥❴❛q⑤✇② ❨❵✉❵ ❜♣③⑧❴❫ ❵❛♦ ❨①❺ ❫⑥ ⑤⑥❩✇

❨❸q♥❴ ❪❴ ❺❪ ❷❴⑦❩ ❨❵r❴❫ ⑥⑦② ⑤s✇❡⑥❴❤❜ ⑤⑦❜❴❛q ❵❛♦ ❤❥❜❦❧❡

❪❴❛ ❨❡❫q❨❿❴♥ ❪❩❡❛ ❷❴⑦❩ ❻❴❼♣q④①✇❫ ❤♦r♣❡ ❪✇ ✐s❵⑩❨❶❴ ❪❴❛

❩❴❛❪❡❛ ❵❛♦ ❨①❺ ✐s❫❴❜ ❷❴❩q❻❴ ⑥❴❛ ❸③❵❛♦ ⑥⑦q② ⑥♣❛q ❷❴✉❴❴ ⑥⑦

❨❪ ❨❵✉❵ ❜♣③⑧❴❫ ❽❜ ❸③❡❴⑦♥✇ ❪❴ ✐s❥❫③❶❴❩ ⑧❛⑤❴ ❷❴⑦❩ ❺❪

❺❛❜✇ ❦✇❵❡ ✉❴⑦①✇ ❪❴❛ ❷✐❡❴❺⑤❴ ❨❦❜❜❛ ❷❴❡❛ ❵❴①✇

✐✇❨➈➉❫❴❛q ❵❛♦ ❨①❺ ❫⑥ ❜q❜❴❩ ❩⑥❡❛ ❵❛♦ ①❴❫❪ ❩⑥ ❜❵❛♦⑤❴②

❷❴❦ ❻❴❼♣q④①✇❫ ❤♦r♣❡ ❨❵✉❵ ❪✇ ✐s♣③➊❴ ❨❸q♥❴❷❴❛q ♣❛q

❜❛ ❺❪ ⑥⑦➋ ❷❴❽❺ ⑧❛➊❴❛q ❨❪ ⑧❦❧ ♥❴✐♣❴❡❴❛q ❵❛♦ ❷❴➌❴❴❩ ✐❩

❫⑥ ❨❪♥❡❴ ⑤♣❧ ⑥❴❛ ❸③❪❴ ⑥⑦②

♥❴✐♣❴❡ ❵❛♦ ❤✐①➍➌❴ ❷❴➂❪④➉❛q ➎➏❵✇q ✉❴♥❴➍⑧✇ ❵❛♦

✐❨✉❸♣✇ ❫❼❩❴❛✐ ❵❛♦ ⑥⑦q➋ ❽❜ ❷➌❫❫❡ ❪✇ ❜q⑧❨❻❴❧♥ ❷❵❨➌❴

1961-80 ⑥⑦② ❽❜❜❛ ✐⑥①❛ ❵ ❬❴⑧ ❪✇ ❷❵❨➌❴❫❴❛q ❪✇

♥❴✐♣❴❡ ❪✇ ❷q❜⑤❨♥❫❴❛q ❪❴ ❷❡③♣❴❡ 1961-90 ❪✇

❷❵❨➌❴ ❵❛♦ ❷❴⑦❜♥ ♥❴✐♣❴❡ ❜❛ ①⑤❴❫❴ ⑤❫❴ ⑥⑦② ✐⑩❹❵✇ ❵❛♦

➌❴❩❴♥① ❵❛♦ ❨❡❪❾ ❵❴❫③ ❪❴ ❷❴⑦❜♥ ❵❴❨r❴❧❪ ♥❴✐♣❴❡

①⑤❻❴⑤ 14° ❜⑦❨➐❜❫❜ ⑥⑦② ❪❴① ➑❛⑨❴✇ 1961-90 ❵❛♦

➒①❴❛❬ ❵❛♦ ❜❴♣❴➇❫ ♥❴✐♣❴❡ ❪✇ ♥③①❡❴ ♣❛ 1856-2000

❵❛♦ ⑧❴⑦❩❴❡ ✐⑩❹❵✇ ❵❛♦ ➌❴❩❴♥① ❵❛♦ ❨❡❪❾ ❵❴❨r❴❧❪ ♥❴✐♣❴❡ ♣❛q

❷❜q⑤❨♥ ❪❴❛ ⑧✉❴❴❧♥✇ ⑥⑦⑦②

♥❴✐♣❴❡ ❵❛♦ ❬➈➉❡❛ ❪✇ ✐s❵⑩❨❶❴ 20❵✇q ✉❴♥❴➍⑧✇ ♣❛q

❨⑧➊❴❴❽❧ ⑧✇② 20❵✇q ✉❴♥❴➍⑧✇ ♣❛q ❜❬❜❛ ❷❨➌❴❪ ♥❴✐❡ ⑧❴❛

❷❵❨➌❴❫❴❛q ♣❛q ⑥③❷❴ ⑥⑦➓1901-44 ❷❴⑦❩ 1977-99② ❽❡

⑧❴❛❡❴❛q ♣❛q ❜❛ ✐s❥❫❛❪ ❷❵❨➌❴ ♣❛q ❻❴❼♣q④①✇❫ ❤♦r♣❡ 0.4°

❜❛❨➐❜❫❜ ❬➈➉❴ ⑥⑦② ❽❡ ⑧❴❛❡❴❛q ❷❵❨➌❴❫❴❛q ❵❛♦ ❬✇❸ ❹❴❴❛④➉❴

✉❴✇♥①❡ ❻❴✇ ⑥③❷❴ ❦❴❛ ❤❶❴❩✇ ⑤❴❛①❴➔❧ ♣❛q ❷❨➌❴❪ ❨❸❨→♥ ❹❴❴②

20❵✇q ✉❴♥❴➍⑧✇ ❵❛♦ ❷q♥ ♣❛q ❷❴⑦❜♥ ❵❴❨r❴❧❪ ♥❴✐♣❴❡

❪❴ ❵⑦❨✉❵❪ ❷➌❫❫❡ 19❵✇q ✉❴♥❴➍⑧✇ ♣❛q ⑧❦❧ ❨❪❺ ⑤❺

♥❴✐♣❴❡ ♣❛q 0.6° ❜❛❨➐❜❫❜ ❷❨➌❴❪ ❹❴❴② 1856-2000

❵❛♦ ⑧❴⑦❩❴❡ ❜❬❜❛ ⑤♣❧ ❜❴① ❷q❨♥♣ ⑧✉❴❪ ♣❛q ⑧❦❧ ❨❪❫❴

⑤❫❴ ❹❴❴② ❜❡❣ 1998 ❜q❻❴❵♥➣ ❡ ❵❛♦❵① 20❵✇q ✉❴♥❴➍⑧✇

❪❴ ❬❨➐❪ ✐❼❩✇ ❜⑥❜s❴❨➍⑧ ❪❴ ❜❬❜❛ ⑤♣❧ ❵r❴❧ ❹❴❴②
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116 ❍ � �✁✂ ✄☎ ❍ � ✆✝� ✞✟ ✠ ✞✡ ☛ ✆✟ ✂ ☞✌ �✍ ✄

(v) ✉✎✏ ✑ ✒ ✓✔ ✕ ✑ ✖ ✗ ✏ ✕✘ ✙✓✚ ✕✛✜ ✚ ✑✢ ✣✤✥ ✦✕ ✑✧ ✤✑ ✧ ✣ ✑ ★ ✕✩✉ ✪✕✫✬✭ ✫ ✮ ✕✕ ✪✕ ✑✧ ★✕ ✑ ✯✬✫✒ ✮ ✕✭ ✰ ★✘ ✰ ✕ ✦✩ ✧✱

✲★✳ A-B-C-E ✲✔ ✕ ✳ A-C-D-E ✲✖ ✳ B-C-D-E ✲✴ ✕✳ A-C-D-F

✷ ✵ ❢ ✶✸ ✶❢ ✹❢ ✺✻✼ ✽✾✿ ✶✻❀❁ ❂❀❃ ❄❅ ✻❆ ✹❇❈ ✻❇ ❉❊ ✿ ✻❋● ✻❀❁ ■ ❀❁ ●❏❢ ❑ ▲ ▼

(i) ✙✓✚ ✕✛✜ ✚ ✑✢ ✚ ✖✎ ✭ ★✘ t ✕ ✚ ✑✢ ✒ ✓ ✗ ★ ✕✑✯✑✉ ✚ ✑✢ ◆✕✘ ✕ ✒ ★ ✉ ✫ ✕ ✑ ✙✓✚ ✕✛✒✚ ★ ✏✘ ✕✑✧ ★✕ ✯✬✛ ✕✑ ✖ ✒ ★✛ ✕ ✖✛ ✕

✦✩ ✱

(ii) ✚ ✖✎✭ ★✘ t ✕ ★✎ ✙ ✉✒ ✉ ★ ✯✬t ✕ ✕✓✎ ✪✕✉✜ ♦✕✒✚ ★ ✯✬t ✕✕✓✎ ✣✑ ✒ ★✣ ✯✬ ★✕✘ ✒ ♦✕❖ ✉ ✦✩✱

(iii) ✒ ★✣ ✯✬ ★✕✘ ★✎ ✙✓✚ ✕✛ ✜ ✪✕✑✧ ✤ ✑✧ ✰ ✕✯✕ ✧✰ ✘ P ✦✜✰ ★ ✤ ✦✕✑✰ ✕ ✦✩✱

(iv) ✣✕ ✩✘ ★ ✓✧★✕ ✑✧ ✤ ✑✧ ✚ ❧✒◗ ✦✕ ✑✉ ✑ ✯✘ ✒ ★✣ ✯✬ ★ ✕✘ ★✎ ✙✓✚ ✕✛✒ ✚ ★ ✫ ✮✕ ✕✗❘ ✯✬✏✒ ✓✰ ✦ ✕✑✧✖✎✱

❉ ✵ ❢ ✶✸ ✶❢ ✹❢ ✺✻✼ ✽ ✾✿ ✶✻❀❁ ❂❀❃ ❄❅ ✻❆ ✹❇❈ ✻❇ ❙❚ ❊ ✿ ✻❋ ● ✻❀❁ ■❀ ❁ ●❏❢ ❑ ▲ ▼

(i) A ✗✚ ✧ B ✯✬ ★✕✘ ★✎ ✙✓✚ ✕✛✜ ✪✕✑ ✧ ★✎ ✙✓✚ ✕✛✒✚ ★ ✫ ✮ ✕✕ ✪✕ ✑✧ ★✎ ✰✜ ✓ ✉ ✕ ★✘ ✑✧❯

(ii) C ✰ ❱ ✕✕ A ✯✬ ★✕✘ ✚ ✑✢ ✙ ✓✚ ✕✛✜ ✤ ✑✧ ✪✕ ✯ ✒ ★✣ ✯✬ ★✕✘ ★✎ ✚ ✉ ❲ ✯✒✰ ✯✕ ✗❘ ✖✑✱

(iii) ✖✬✎ ✉ ✦✕① ✣ ✖✩ ✣✕✑✧ ✣✑ ✪✕✯ ❳✛ ✕ ✣ ✤❨✰ ✑ ✦✩✧✱ ✖✬✎ ✉ ✦✕① ✣ ✖✩ ✣✕✑✧ ★✎ ✗ ★ ✣✥✏✎ ✰ ✩✛ ✕✘ ★✘ ✑✧✱

✽❢ ❆✐ ✻❀❑✶ ✻ ❩ ✻✐❬

♦✕✥ ✤✧❭✓✎✛ ✙ ✓✚ ✕✛✜ ✯✒ ✘✚ ✰✭ ✉ ✕ ✑✧ ✣✑ ✣✧P ✧✒ ❪ ✕✰ ❫❳ ✛ ✕✑❴ ✕✑ ✯✬ ✕✑❴ ✕ ✑★✕❵ ✓❛ ✣✑ ✣✧P ✧✒❪ ✕✰ ✙✕✉ ★✕✒✘ ✛ ✕❘ ✗ ★✒ ❜✕✰ ★✎✒ ✙✗ ❯
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❚☎✂✟ ✤✂✂✥✂ ✜☎✕ ✦✂✂✟✂✜✧★

✩✪ ✫✬✭✮✯✮✰✱✲
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❀� ✁�✂ ✄☎ ✆✝✞ ✟✠✡� ✄☛✆✡ ☞☛ ☞✌✂✡� ☞✍
❧☞✎✝ ✏✑✒✓ ☞✏� ✄�✎� ✏✑ ✟☞ ✄☎ ✏☛ ✄☛✆✡ ✏✑✔

✄☎ ✂t✕✆☛ ✂✍ ✍✏✡✝ ✆�☎✝ ❧✖�☛ ✂✗☞�✍ ✆✝✞ ✄☛✆�✝✒ ✆✝✞ ✟☎✘
✁�✆✈❀☞ ✙�✚☞ ✏✑✔ ✂t✕✆☛ ✆✝✞ ✄☛✆ ❧�✑✖��✛❀✈��☎☛ ✏✑✒
✟☞ ❀✏ ✘☞ ✄☎☛❀ ❢✗✏ ✏✑✔ ✁✥❀✕��✜ ✏✢ ☎�✝❢�✝✒ ☞�
✁✟✣✎✤✆ ✏☛ ✡✏☛✒ ✏�✝✎�✔ ✄☎ ✏✢�✍✝ ❧�✑✍ ✢✒✦☎ ☞�
♥✧☎★✖� ✂♥�✕�★ ✏✑✔ ❧✩❀★ ✁✕�✆� ❧�✑✍✢✒✦☎ ✢✝✒ ✁✥❀✪� ☞✏☛✒
✖�☛ ✄☎ ✡✏☛✒ ✏✑✔ ❧�✑✖��✛❀ ❧✝ ✂t✕✆☛ ✆✝✞ è�✍�✎☎ ✂✍ ✄☎
☞☛ ✂✗✫✧✍ ✁�✂✩✟✎★ ✏✑✔ ✏✢�✍✝ ❢✗✏ ☞�✝ ❣✡☛☎� ❢✗✏✬ (Blue

planet) ✖�☛ ☞✏� ✄�✎� ✏✑✔

✭✮✯✰ ✱✲✳✴

✄☎ ✘☞ ✫✆✗✞☛❀ ❧✒❧�è�✡ ✏✑ ✟✄❧☞� ✂✗❀�✝❢ ✘✆✒ ✂✧✡✵

❡✶✷✸✷✹✺✻✼ ✽✾

✿❁❂❃❂

✂✗❀�✝❢ ✟☞❀� ✄� ❧☞✎� ✏✑✔ ✄☎ ✘☞ ✫✆✗✞ ✆✝✞ ✐✂ ✢✝✒
✢✏�❧�❢✍ ❧✝ è�✍�✎☎ ✂✍ ✁�✑✍ è�✍�✎☎ ❧✝ ✢✏�❧�❢✍ ✎☞
✂✏✧❄✫✎� ✏✑✔ ✄☎☛❀ ✫✆✗✞✜ ✂t✕✆☛ ✂✍✜ ❅❧✆✝✞ ✡☛✫✝ ✆ ✂t✕✆☛
✆✝✞ ♦✞✂✍ ✆�❀✧✢✒✦☎ ✢✝✒ ✄☎ ✆✝✞ ❧✒✫☎✡ ☞☛ ❆❀�❇❀�
☞✍✎� ✏✑✔ ✄☎☛❀ ✫✆✗✞ ☞✍�✝✦❞�✝✒ ✆❈��✝❉ ❧✝ ☞�❀★✍✎ ✏✑ ✁�✑✍
✂t✕✆☛ ✂✍ ❧✖�☛ ✂✗☞�✍ ☞� ✄☛✆✡ ❅❧☛ ✂✍ ✟✡✖�★✍ ☞✍✎�
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❩❅ ✼❁ ❇❀❆ ❇✽❉❊ ❃✽❆❁ ✼◆ ❃✽❙ ✾❆✼ ✾❙ ✿q✽❁❀ ❡✼✽✾✽✿❀❁❂

❆❄❁ ❆❅ ■●♠❆s❆ ✼✽❙❆❁ ✼◆❨

❡✼✽✾✽✿❀✽❙❬ ❅❁ ✾❆✼ ●❙❚ ❃❄ ❅✽ ❜✽◆✾❆ ❆✽❇❡✽❱

❄✿q✽✿ ②✉ ■♣✿❭❁ ✾❙t ✼✽❙❆✽ ✼◆❵ ❜✽◆❀ ❂✼ ■●❪✽●❆✇ ●s✈✽ ✾❙

❴✽❘❭●✽❙❬ ❅❁ ❜✽❙❀ ●❭❚■❡❅ P❬✿ ✾❙ ❅❡ ✼✽❙❆✽ ❃✽❆✽ ✼◆❨ ❖P◗❆❙

✼❘❩ ❜✐✽✽❬❋✽✽❙❬ ●❙❚ ✾✽❯✽ ❆✽❇❡✽❱ ●❙❚ ❲✽❳❱❙ ❅❁ ▲❀ ✾✽❡✽③❂❆④

❇❭■❆ ❜✐✽✽❬❋✽ ❧⑤❦ ■♣✿❭❁ ✾❙t ✼✽❙❆❁ ✼◆❨ ❜✽◆✾❆ ❆✽❇❡✽❱ ②❧

■♣✿❭❁ ❜✐✽✽❬❋✽ ❇❀ ❄✿q✽✿ ②② ■♣✿❭❁ ✾❙t❵ ⑥❧ ■♣✿❭❁ ❜✐✽✽❬❋✽

❇❀ ♥⑥ ■♣✿❭❁ ✾❙t ❆❯✽✽ ❴✽❘❭●✽❙❬ ●❙❚ ❱⑦✽▲❁❅ ❧ ■♣✿❭❁ ✾❙t ✼✽❙❆✽

✼◆❨ ❣✈✽❀❁ ✿✽❙❄✽⑧❊ ●❙❚ ❡✼✽✾✽✿❀✽❙❬ ❅✽ ❆✽❇❡✽❱ ▲■✐✽❫✽❁

✿✽❙❄✽⑧❊ ❅❁ ❜❇❙✐✽✽ ❜■❴✽❅ ✼✽❙❆✽ ✼◆❨ ❣⑨❏❆❡ ❆✽❇❡✽❱

■●❪✽●❆✇ ●s✈✽ ❇❀ ❱✼❁❬ ❖■⑩❅❵ ❉✾✾❙ ●❘❚❶ ❣✈✽❀ ❅❁ ❆❀❷◗✽❚

▲❃❊ ■❅❂✽ ❃✽❆✽ ✼◆❨ ❣✈✽❀❁ ❩●❬ ▲■✐✽❫✽❁ ✿✽❙❄✽⑧❊ ❅✽ ❜✽◆✾❆

●✽■❪✽❊❅ ❆✽❇❡✽❱ ●❭❚❡❋✽④ ♥❸ ■♣✿❭❁ ✾❙t ❆❯✽✽ ♥❹ ■♣✿❭❁ ✾❙t

●❙❚ ❜✽✾❈❇✽✾ ✼✽❙❆✽ ✼◆❨ ❂✼ ■q✽③❱❆✽ ❣✈✽❀❁ ❩●❬ ▲■✐✽❫✽❁

✿✽❙❄✽❴✽✽❙❺ ❡❙❬ ♠❯✽❄ ❩●❬ ❃❄ ●❙❚ ❜✾❡✽❱ ■●❆❀❫✽ ●❙❚ ❅✽❀❫✽

✼✽❙❆❁ ✼◆❨ ■❏❑✽ ♥❻⑤⑥ ❡❙❬ ❡✼✽✾✽✿❀❁❂ ✾❆✼ ●❙❚ ❆✽❇❡✽❱ ●❙❚

♠❯✽✽■❱❅ ❇❭✽❼❇ ❅✽❙ ■▲▼✽✽❂✽ ✿❂✽ ✼◆❨
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❩●❬ ❅❉❊ ✾✽◆ ❡❁❳❀ ❱❁❏❙ ❆❅ ❃✽❆❁ ✼◆ ❝■❏❑✽ ♥❻⑤❻❤❨ ●✼

✾❁❡✽ ✐✽❙❑✽ ❃✼✽❥ ❆✽❇❡✽❱ ❡❙❬ ❆❁●❭ ■✿❀✽●❳ ❜✽❆❁ ✼◆❵ ❆✽❇
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❜✽❂❆❱ ❅✽ ❄✿q✽✿ ❸❧ ❇❭■❆❋✽❆ ✿✼❀❙ ❡✼✽✾✽✿❀ ❡❙❬ ❆✽❇

❇❭●❫✽❆✽ ❝❯✽❡✽❙❊❞❄✽❉❊❱❤ ●❙❚ ❱❁❏❙ ❇✽❂✽ ❃✽❆✽ ✼◆❨ ❉✾ ✐✽❙❑✽

❡❙❬ ❆✽❇❡✽❱ ❧ ■♣✿❭❁ ✾❙■⑩✾❂✾ ❇✼❘❥❏ ❃✽❆✽ ✼◆❨

❡❴❂ ❩●❬ ■❱❾❱ ❜✐✽✽❬❋✽✽❙❬ ❡❙❬ ❡✼✽✾✽✿❀✽❙❬ ●❙❚ ❆✽❇❡✽❱ ❅❁

✾❬❀❏❱✽ ❅✽❙ ✾❆✼ ✾❙ ❆❄❁ ❅❁ ❜✽❙❀ ❆❁❱ ❇❀❆✽❙❬ ●✽❄❁

❇❭❫✽✽❄❁ ●❙❚ ❼❇ ❡❙❬ ✾❡❿✽❂✽ ❃✽ ✾❅❆✽ ✼◆❨

❇✼❄❁ ❇❀❆ ✿❡❊ ❡✼✽✾✽✿❀❁❂ ❃❄ ❅❁ ✾❖✾❙ ❣❚❇❀❁

❇❀❆ ✼✽❙❆❁ ✼◆ ❃✽❙ ❄✿q✽✿ ❦❧❧ ❡❁❳❀ ❡✽❙❳❁ ✼✽❙❆❁ ✼◆ ❜✽◆❀
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♣✹✺✻ ✼✽✹✹✾ ✿✹ ❀❁ ✺✹✻ ❂✹ ❃✺✹❄✹❅❆✹✻❇ ✿✹❈ ❉❊✼❋●❍■ ❃✻❇

♠❉❍❏❑✹■ ❄▲✹▼ ❀❁✹❇✻ ❃✻❇ ◆✹❍❖❀ ❁✼P✹ ◗✹❘❁✻ ✺❘❙ ✺✹✻■✻ ✺❚❇❯

❁✼P✹■✹ ✼✺ ②✹❱❲ ✺❚ ❍❀❄✿✹ ♠❉❂✹✻❅ ❄❃❘❲❊▼ ❀❁ ❃✻❇ ◗✹ ❘❁✻

✺❘❙ ❖❃✿ ✿▼ ❃✹❣✹✹ ✿✹✻ ❍❖❳✹✾❍❆■ ✿❆❖✻ ❃✻❇ ❍✿❂✹ ❀✹■✹ ✺❚

❨❄✹❆P✹▼ ❩❬❭❪❫❯ ❴❄✿✹ ❉❍❆✿❁❖ ❩❈❵❵❵ ❅❊✹❃❛ ❨❙✿

❍✿❁✹✻❅❊✹❃❫ ❄❃❘❲❊▼ ❀❁ ❃✻❇ ◗✹❘❁✻ ✺❘❙ ❖❃✿ ❨❅❊✹❃ ❃✻❇❫ ✿▼

❃✹❣✹✹ ✼✻● ❜✹❆✹ ❍✿❂✹ ❀✹■✹ ✺❚❯ ❴❄✻ ❉❊✹❂❝ ❉❊❍■ ❩❈❵❵❵ ▲✹✹❅

(%0) ❂✹ PPT ✼✻● ❞❉ ❃✻❇ ❤❂✐■ ❍✿❂✹ ❀✹■✹ ✺❚❯

❁✼P✹■✹ ❄❃❘❲❊▼ ❀❁ ✿✹ ❃✺❥✼❉❦P✹✾ ❅❘P✹ ✺❚❯ 24.7%0 ✿▼
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(i) ❃✺✹❄✹❅❆✹✻❇ ✿▼ ❄■✺ ✼✻● ❀❁ ✿▼ ❁✼P✹■✹ ❃❘◆❂■❝

✼✹✽❉▼✿❆P✹ ❙✼❇ ✼✽✹✾P✹ ❉❆ ❍❖▲✹✾❆ ✿❆■▼ ✺❚❯ (ii) ■✉▼❂

④✹✻❣✹✹✻❇ ❃✻❇ ❄■✺ ✼✻● ❀❁ ✿▼ ❁✼P✹■✹ ❖❍❲❂✹✻❇ ✼✻● ❜✹❆✹ ❁✹❙

❅❙ ■✹①✹✻ ❀❁ ✼✻● ❜✹❆✹ ■❑✹✹ ✈✹❘❊✼▼❂ ④✹✻❣✹✹✻ ❇ ❃✻❇ ✇❉✾● ✼✻● ❀❃❖✻

❙✼❇ ❍❉◗✹❁❖✻ ✿▼ ❍✼❊●❂✹ ❄✻ ❄✇❄✻ ③❍✈✹✿ ❉❊▲✹✹❍✼■ ✺✹✻■▼

✺❚❯ (iii) ❉✼❖ ▲✹▼ ❀❁ ✿✹✻ ❙✿ ④✹✻❣✹ ❄✻ ❲❦❄❆✻ ④✹✻❣✹ ❃✻❇
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❄✎✏✑✒ ✩✢✗ ✙✬✖✭ ✮✎✭ ✓✯✬✎✔ ✬✎ ✓✙✔✒✛✰✏ ✙✬✖✭ ✱✎✢✲✎ ✬✭

✦✒②✎✛✎ ✬✎✢ ✓✯✮✎✎✙✒✛ ✬✔✛✎ ✜✣✤

35%0 ✩✢✗ ✖✢ ✬✩ ✜✎✢✬✔ 31%0 ✜✎✢ ✳✎✛✭ ✜✣★ ✴✵✎✢✗✙✬

✪✎✒✰✈✙✶✬ ✱✎✢✲✎ ✬✎ ✙✓❄✎✦✎ ✜✷✪✎ ✳✦ ✒✜✎✸ ✓✜✷✸✹✛✎ ✜✣✤ ✥✖✭

✓✯✬✎✔ 15° ✖✢ 20° ✺✙✱✎②✎ ✒✢✈ ✘✎✺ ✵✜ ✛✬ 33%0

✛✬ ❄✎✶ ✳✎✛✭ ✜✣✤

✪✶✦✎✗✙✶✬ ✩✜✎✖✎✻✔ ✬✭ ✪✎✣✖✛ ✦✒②✎✛✎ 36%0

✒✢✈ ✦✻✮✎✻ ✜✣✤ ♦✼✹✛✩ ✦✒②✎✛✎ 15° ✖✢ 20° ✪✱✎✎✗✽✎

✒✢✈ ✘✭✹ ✺✳✰ ✬✭ ✻✥✰ ✜✣✤ ✪✙①✬✛✩ ✦✒②✎✛✎ 20°N ✧✒✗

30°N ✛✫✎✎ 20°W ✖✢ 60°W ✒✢✈ ✘✭✹ ✓✎✥✰ ✳✎✛✭ ✜✣✤

✵✜ ♦❀✎✔ ✬✭ ✪✎✢✔ ✒✯✈✙✩✬ ◗✓ ✖✢ ❄✎✶✛✭ ✳✎✛✭ ✜✣✤

♦✼✹ ✪✱✎✎✗✽✎ ✩✢✗ ✙✕✫✎✛ ✜✎✢✏✢ ✒✢✈ ✘✎✒✳♠✺ ♦❀✎✔✭ ✖✎✻✔ ✩✢✗

♦❀✎✔✭ ✪✶✦✎✗✙✶✬ ✓✯✒✎✜ ✒✢✈ ✾✎✔✎ ✦✎✧ ✻✧ ✪✙✚✎✬ ✦✒②✎✭✵

✳✦ ✒✢✈ ✬✎✔②✎ ✪✙✚✎✬ ✦✒②✎✛✎ ✓✎✥✰ ✳✎✛✭ ✜✣✤ ✘✎✙t✶✬

✖✩✷✺✯ ✬✭ ✦✒②✎✛✎ ✬✩ ✜✎✢✛✭ ✜✣★ ✴✵✎✢✗✙✬ ✥✖✩✢✗ ✘✜✷✛ ✪✙✚✎✬

✩✎✲✎✎ ✩✢✗ ✏✙✺✵✎✢✗ ✬✎ ✓✎✏✭ ✓✯✒✢✽✎ ✬✔✛✎ ✜✣✤ ✮✎♠✩✚✵✖✎✻✔ ✬✭

✦✒②✎✛✎ ♦✼✹ ✒✎✿✓✭✬✔②✎ ✒✢✈ ✬✎✔②✎ ✪✙✚✎✬ ✜✎✢✛✭ ✜✣✤

✬✎✦✢ ✖✎✻✔ ✬✭ ✦✒②✎✛✎ ✏✙✺✵✎✢✗ ✒✢✈ ✾✎✔✎ ✪✙✚✎✬ ✩✎✲✎✎ ✩✢✗

✦✎✧ ✳✎✏✢ ✒✎✦✢ ✛✎❁✎✢ ✳✦ ✒✢✈ ✬✎✔②✎ ✬✩ ✜✎✢✛✭ ✜✣✤

✙✜✗✺ ✩✜✎✖✎✻✔ ✬✭ ✪✎✣✖✛ ✦✒②✎✛✎ 35%0
 
✜✣✤ ✘✗✻✎✦

✬✭ ❞✎✎❂❃✭ ✩✢✗ ✻✗✻✎ ✏✺✭ ✒✢✈ ✳✦ ✒✢✈ ✙✩✦✏✢ ✖✢ ✦✒②✎✛✎

❢❅❆❇ ❈❉❊❋ ● ■❏❇❑❇▲▼❇◆❖ ■◆❖ ❑P❏❘ ❙❚❯❇P❇ ❱❇ ❢❚P▼❯❇

❲❳❨❩❬❩ ❭❩ ❪❩❫❴❬❵ ❴❳❬❛❨❩

✖✎✩✎❧✵ ❞✎✷✦✢ ✩✜✎✖✎✻✔ ✬✭ ✦✒②✎✛✎ 33%0 ✖✢ 37%0

✒✢✈ ✘✭✹ ✜✎✢✛✭ ✜✣✤ ✹✎✔✎✢✗ ✛✔❜❃✎✈ ✕✫✎✦ ✖✢ ✙❄✎✔✢ ✦✎✦ ✖✎✻✔

✩✢✗ ✵✜ 41%0
 
✛✬ ✜✎✢✛✭ ✜✣✗★ ✳✘✙✬ ✪✎✒✰✈✙✶✬ ✧✒✗ r✒✎✔

✏✺ ✩✷❞✎ ✩✢✗ ✩✎✣✖✩ ✒✢✈ ✪✏✷✖✎✔ ✦✒②✎✛✎ ✉ ✖✢ 35%0

✒✢✈ ✘✭✹ ✓✎✥✰ ✳✎✛✭ ✜✣✤ ✻✩✰ ✛✫✎✎ ✽✎✷✿✬ ✱✎✢✲✎✎✢✗ ✩✢✗★ ✳✜✎✸

✒✎✿✓✭✬✔②✎ ♦✼✹ ✜✎✢✛✎ ✜✣ ✬✮✎✭❝✬✮✎✭ ✒✜✎✸ ✬✭ ✦✒②✎✛✎

70%0 ✛✬ ✓✜✷✸✹ ✳✎✛✭ ✜✣✤

✓✯✽✎✎✗✛ ✩✜✎✖✎✻✔ ✒✢✈ ✦✒②✎✛✎ ✩✢✗ ✙✮✎❧✏✛✎ ✩✷❞✵✛③

✥✖✒✢✈ ✪✎✬✎✔ ✧✒✗ ✘✜✷✛ ✪✙✚✎✬ ✱✎✢✲✎✭✵ ✙✒✕✛✎✔ ✒✢✈

✬✎✔②✎ ✜✣✤ ♦❀✎✔✭ ✻✎✢✦✎①✰ ✒✢✈ ✓✙✽✹✩✭ ✮✎✎✻✎✢✗ ✩✢✗ ✦✒②✎✛✎

❡❣❤✐❥ ❦♥♣q✐q ♥q❦s ✇qs④q

(i) ❥⑤✐ ⑥q⑦⑧ ❥s⑨ (238%0)

(ii) ⑩❶❷❸ ❶❷ ♥q❹❺ ❻❷❦ (330%0)

(iii) ⑦❼s⑩ ⑥q❽⑩ ❻❷❦ (220%0)

downloaded from GKTricksIndia.com



125❡�✁✂✁✄☎✆✝ ✞✟

❞✠ ✡☛☞✌✍✎✏ ❞✑ ✡✏✒✓ ✔✏✕✠ ✖✗✘ ✒✙☞✚✛ ✍☞✡✜✠✕✢ ✣✜✤ ✙✏✥✜

❞✠ ✦☞✧✏✕✏ ★✩✪ ☞✏✫✡✠❞✜✧✏ ✬☞✭ ✕✏✮✏✚ ✔✦ ❞✠ ❞✑

✡☛✏✍✐✕ ☞✚✛ ❞✏✜✧✏ ✣✍✯✏❞ ✖✗✘ ✍✪✰✏ ✱✲✳✴ ✍☞✵☞ ☞✚✛

✑✖✏✙✏✥✜✏✚✭ ❞✠ ✦☞✧✏✕✏ ❞✏✚ ✶✵✏✏✓✕✏ ✖✗✘

②✷✸✹✺✹ ✻✹ ✼✽✾✷✹✿❀❁ ❂✷✺❁✸✹

✥✖✜✏✒✓ ☞✚✛ ✙✏①✏ ✦☞✧✏✕✏ ✑✚ ✭ ✡✍✜☞✕✓❃ ✣✏✕✏ ✖✗✢ ✦✚✍❞❃

✒✙✑✚✭ ✡✍✜☞✕✓❃ ✙✑❜✶☛ ❞✠ ✍❄①✏✍✕ ✡✜ ✍❃❅✏✓✜ ❞✜✕✏ ✖✗✘

✙✕✖ ❞✠ ✦☞✧✏✕✏ ✔✦ ☞✚✛ ✤✡✓✛ ❧✏ ☞✏✫✡ ☞✚✛ ❆✡ ✑✚✭

✡✍✜☞✍✕✓✕ ✖✏✚ ✔✏❃✚ ☞✚✛ ❞✏✜✧✏ ✤❇❈ ✔✏✕✠ ✖✗ ❧✏ ✕✏✮✏✚ ✔✦

☞✚✛ ✍✑✦ ✔✏❃✚ ✙✚ ❉✏❊✕✠ ✖✗✢ ✔✗✙✏ ✍❞ ❃✍✶❧✏✚✭ ☞✚✛ ❋✏✜✏ ✖✏✚✕✏

✖✗✘ ✥✖✜✏✒✓ ✑✚✭ ✦☞✧✏✕✏ ✦✥❅✏✥ ✍❃❧✕ ✖✏✚✕✠ ✖✗✢ ❣❧✏✚ ✭✍❞

☞✖✏♦ ✍❞✙✠ ✡☛❞✏✜ ✙✚ ✡✏❃✠ ❞✏ ●ß✏✙❍ ❧✏ ❃✑❞ ❞✠ ✑✏✰✏✏

✑✚✭ ●☞✌✍■❍ ❃✖✠✭ ✖✏✚✕✠✘ ✑✖✏✙✏✥✜✏✚✭ ☞✚✛ ✙✕✖✠ ❏✏✚✰✏✏✚✭ ✬☞✭ ✥✖✜✚

❏✏✚✰✏✏✚✭ ☞✚✛ ✤✠✪ ✦☞✧✏✕✏ ✑✚✭ ✣✭✕✜ ❄✡✫❊ ✖✏✚✕✏ ✖✗✘ ❞✑

✦☞✧✏✕✏ ☞✏✦✏ ✔✦ ★✩✪ ✦☞✧✏✕✏ ☞ ❉✏❃❑☞ ☞✏✦✚ ✔✦ ☞✚✛

★✛✡✜ ✍❄①✏✕ ✖✏✚✕✏ ✖✗✘ ✦☞✧✏✕✏ ✙✏✯✏✏✜✧✏✕▲ ✥✖✜✏✒✓ ☞✚✛ ✙✏①✏

✤❇❈✕✠ ✖✗ ✕①✏✏ ✬❞ ❄✡✫❊ ❏✏✚✰✏✢ ✍✔✙✚ ✖✗✦✏✚❣✦✏✒✓❃ ❞✖✏

✔✏✕✏ ✖✗✢ ✑✚✭ ❧✖ ✕✠☞☛✕✏ ✙✚ ✤❇❈✕✠ ✖✗✘ ✦☞✧✏✕✏ ✙✑❜✶☛✠ ✔✦

☞✚✛ ❉✏❃❑☞ ❞✏✚ ✡☛❅✏✏✍☞✕ ❞✜✕✠ ✖✗ ✕①✏✏ ✑✖✏✙✏✥✜✠❧ ✔✦

☞✚✛ ❄✕✜✠❞✜✧✏ ❞✏✚ ✡☛❅✏✏✍☞✕ ❞✜✕✏ ✖✗✘ ❧✍✶ ✣▼❧ ❞✏✜❞

✍❄①✏✜ ✜✖✚✭ ✕✏✚ ✙✑❜✶☛✠ ✔✦ ❞✠ ✤❇❈✕✠ ✦☞✧✏✕✏ ★✙☞✚✛

❉✏❃❑☞ ❞✏✚ ✤❇❈✏✕✠ ✖✗✘ ★✩✪ ✦☞✧✏✕✏ ☞✏✦✏ ✙✑❜✶☛✠ ✔✦✢

✡☛✏❧▲ ❞✑ ✦☞✧✏✕✏ ☞✏✦✚ ✔✦ ☞✚✛ ❃✠✪✚ ✤✗◆ ✔✏✕✏ ✖✗✘

✒✙✙✚ ✦☞✧✏✕✏ ❞✏ ❄✕✜✠❞✜✧✏ ✖✏✚ ✔✏✕✏ ✖✗✘

✈❖P◗❘

❙❚ ❝❯❱❲❳❨❩❬❭❨ ❭❪❫❴ ❵

(i) ♠❛ ❢❤❥ ❦♥ ♣qrst ❦✉✇③ ④s✇ ④⑤♥⑥ r❥⑦⑧ ❦s ⑨ss⑩ tq♥③ q❶❷

❸❦❹ ❥s❺♣♥❦✉❻s ❸❼s❹ ❥❺s❽❻s

❸⑩❹ ④⑤⑥s✇④t ❸❾s❹ ❛③❾stt

(ii) ❿qs➀♥♣♥⑥ ➁s⑤ ❦♥ ➂s❶❛❢ ⑩q✉s➃❽ ➄t➅t➄⑤➄❼s❢ ❥✇⑧ ➆♥r qs✇❢♥ q❶❷

❸❦❹ ➇➈➇➉ ❿♥➊✉ ❸❼s❹ ➇➉➈➇➉➉ ❿♥➊✉

❸⑩❹ ➇➉➉➈➇➋➉➉➉ ❿♥➊✉ ❸❾s❹ ➇➋➉➉➉➈➇➉➋➉➉➉ ❿♥➊✉

(iii) ➄t➅t➄⑤➄❼s❢ ❿✇③ ❛✇ ❦s❶t ❛♥ ⑤❾s➌ ♠➍rs❥r ➂s❥➎⑧➄❢ ❿qs❛s⑩✉s✇③ ❿✇③ tq♥③ ♣s➃❽ ④s❢♥ q❶➏

❸❦❹ ❛❿➌➐⑦♥ ➊♥⑤s ❸❼s❹ ❿qs❛s⑩✉♥⑥ ⑩⑨s♥✉

❸⑩❹ ♣⑦❥s⑤ ➀♥♣ ❸❾s❹ ➄t❿➑t ➀♥♣

(v) ⑤❥❻s❢s ❦s✇ ♣⑦➄❢ ❛❿➌➐⑦♥ ④⑤ ❿✇③ ❾s➌⑤✇ q➌➒ t❿❦ ❸⑩⑦s❿❹ ❦♥ ❿s➓ss ❛✇ ➔⑥→❢ ➄❦⑥s ④s❢s q❶➈

❸❦❹ ➣➉ ⑩⑦s❿ ❸❼s❹ ➣➉➉ ⑩⑦s❿

❸⑩❹ ➣➋➉➉➉ ⑩⑦s❿ ❸❾s❹ ➣➉➋➉➉➉ ⑩⑦s❿

(iv) ➄t➅t ❿✇③ ❛✇ ❦s❶t ❛s ❛➆❛✇ ↔s✇➊s ❿qs❛s⑩✉ q❶➏

❸❦❹ ➄q③➐ ❿qs❛s⑩✉ ❸❼s❹ ➂➊⑤s③➄➊❦ ❿qs❛s⑩✉

❸⑩❹ ➂s❥❽⑧➄➊❦ ❿qs❛s⑩✉ ❸❾s❹ ♣⑦↕ss③❢ ❿qs❛s⑩✉

➙❚ ❩❴➛❴❩➜❩➝➞➟ ❭❪❫❴➞➠➡ ❲➠➢ ➤➥➞➦ ➜➧➨➞➧ ➩➫ ❫➞➭➯➞➠➡ ➲➠➡ ➯➳❩➵➸ ❵
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✺❁✉✻ ✸❁ ◗❄✻✶ P❄❁❅✉✹❄ ❀❈❘ ✷r✶✹❄ ❀●◗❄ ■❏ ✵❀❏✻ ❇❄❏✻

r✹◆ ✸❄✻ ♠✴✵✶ ✸❁ ◗❄✻✶ ①❄❇✻✴❏✹❄ ❀❈ ✿❇❅ ✹✶❅r ✺✾✻ ✷❙❚❄✷✹

✽✻❅ r✷✹ ✸✶✹❁ ❀❈❅❘ ✹✶❅r❄✻❅ ❇✻✴ ✺❁✉✻ ■❏ ✸❁ r✷✹ ❇❡❯❄❄✸❄✶

❀❄✻✹❁ ❀❈❘ ✾❀ ❣❅✷r✹ ✸✶✹❄ ❀❈ ✷✸ ◗❄✹❁ ❀●❣◆ ✹✶❅r ✵✶

❇❙✹●◗❄✻❅ ✸❄ ❇❀✺ ◗❄r✻ ✹❚❄❄ ♠✴✵✶ ✸❁ ◗❄✻✶ ❀❄✻✹❄ ❀❈ ✿❇❅

❏❄❈②✹❁ ❀●❣◆ ✹✶❅r ✵✶ ✺❁✉✻ ✹❚❄❄ ✵❁❱✻ ✸❁ ◗❄✻✶❘

❲❳❨❩❬❭❨❨❪❨

✉❅❂❆✽❄ ✿❇❅ ✼♣✾◆ ❇✻✴ ◗❄✸▼❄◆❖❄ ❇✻✴ ✸❄✶❖❄ ✷❂✺ ✽✻❅ ✿✸ ❞❄✶

✾❄ ❂❄✻ ❞❄✶ ✼✽●❂❆ ✹❏ ✸❄ ✷✺✾✹✸❄✷❏✸ ♠❫✺✻ ✾❄ ✷r✶✺✻

✸❄✻ ❴❇❄✶❵❄❄②❄ ✸❀❄ ■❄✹❄ ❀❈❘ ■❏❇❄✾● ✼❅❞❅①❄❁ ✵❆❵❄❄❇❄✻❅

❛❇❄✾● ✿❇❅ ❇❄✾●✽❅❜❏❁✾ ❂❄❞ ✽✻❅ ✵✷✶❇✹◆✺❝ ❇✻✴ ✸❄✶❖❄ ■❏

✸❁ r✷✹ ✸❄✻ ❤✐❥❦❧❤♥ (Surge) ✸❀❄ ■❄✹❄ ❀❈❘ ✽❀❄✻✷✽◆

❴❇❄✶❵❄❄②❄◗❄✻❅ ✸❁ ✹✶❀ ✷✺✾✷✽✹ ✺❀❁❅ ❀❄✻✹✻❘ ❴❇❄✶❵❄❄②❄◗❄✻❅

✸❄ ❙❚❄❄✷✺✸ ✿❇❅ ✸❄✷❏✸ ♦✵ ✼✻ ◗①✾✾✺ ❞❀●✹ ❀❁

■✷②❏ ❀❈❊ ❋✾❄✻❅✷✸ ❣✼❇✻✴ ◗❄❇❡✷❯❄❊ ✵✷✶✽❄❖❄ ✹❚❄❄ ♠✴t✉❄❣◆ ✽✻❅

❞❀●✹ ◗✷①❄✸ ✷❵❄q✺✹❄ ❀❄✻✹❁ ❀❈❘

✉❅❂❆✽❄ ❇✻✴ r●❑▲❇❄✸▼❄◆❖❄ ❇✻✴ ✸❄✶❖❄ ✹❚❄❄ ❇●✴❱ ❀❂ ✹✸

✼♣✾◆ ❇✻✴ r●❑▲❇❄✸▼❄◆❖❄ s❄✶❄ ❴❇❄✶❵❄❄②❄◗❄✻❅ ✸❁ ♠▲✵✷❯❄ ❀❄✻✹❁

❀❈❘ ❂♣✼✶❄ ✸❄✶✸❊ ◗✵❇✻❅✴❂❆❁✾ ❞❏ ❀❈❊ ■❄✻ ✷✸ r●❑▲❇❄✸▼❄◆❖❄

✸❄✻ ✼❅✹●✷❏✹ ✸✶✹❄ ❀❈❘ r●❑▲❇❄✸▼❄◆❖❄ ❞❏ ✹❚❄❄ ◗✵❇✻❅✴❂❆❁✾

❞❏ ❂❄✻✺❄✻❅ ✷✽❏✸✶ ✵❡❚❇❁ ✵✶ ❂❄✻ ✽❀▲❇✵♣❖❄◆ ❴❇❄✶❵❄❄②❄❄◗❄✻❅

✸❄✻ ♠▲✵q✺ ✸✶✺✻ ❇✻✴ ✷❏✿ ♠❯❄✶❂❄✾❁ ❀❈❘ ✉❅❂❆✽❄ ✸❁ ✹✶✵✴

❇❄❏✻ ✵❡❚❇❁ ❇✻✴ ❵❄❄r ✵✶❊ ✿✸ ❴❇❄✶❵❄❄②❄ ♠▲✵q✺ ❀❄✻✹❄ ❀❈❊

■❞ ✷❇✵✶❁✹ ❵❄❄r ✵✶ ✉❅❂❆✽❄ ✸❄ r●❑▲❇❁✾ ◗❄✸▼❄◆❖❄ ❞❏

♠✼✸❁ ❂♣✶❁ ❇✻✴ ✸❄✶❖❄ ✸✽ ❀❄✻✹❄ ❀❈❊ ✹❞ ◗✵❇✻❅✴❂❆❁✾ ❞❏

❂♣✼✶❁ ✹✶✵✴ ❴❇❄✶ ♠▲✵q✺ ✸✶✹❄ ❀❈❘ ❛✷✉✈❄ ✇③④⑤❝

❴❇❄✶ ♠▲✵q✺ ✸✶✺✻ ❇❄❏✻ ❞❏❊ ❣✺ ❂❄✻ ❞❏❄✻❅ ❇✻✴ ❞❁✉

❇✻✴ ◗❅✹✶ ❀❈⑥ ✾❄✷✺ ✉❅❂❆✽❄ ✸❄ r●❑▲❇❁✾ ◗❄✸▼❄◆❖❄ ✹❚❄❄

◗✵❇✻❅✴❂❆ ❞❏❘ ✵❡❚❇❁ ❇✻✴ ①❄✶❄✹❏ ✵✶❊ ✉❅❂❆✽❄ ❇✻✴ ✷✺✸②

⑦⑧⑨⑩❶❷⑨ ❸❹ ❺❻❼❶❷❽❶⑦❶❾❿

➀➁➂➃ ➄➅➆➇➆➁ ➈➉➂ ➃➀➊ (Wave crest and trough)

➋➌ ➍➎➏➐ ➑➒➓ ➔→➣➍↔ ➋➑➏ ↕➙➛➙➍↔ ↕➜➏➝➞➟➠➒➏ ➌➠➒ ➑➡➓↔➢➠➤

↕➢➠➥➠➎ ➋➑➏ ➐➍➦ ➌➧➠ ➨➠➍➠ ➧➩➫

➀➁➂➃ ➭➯ ➲➳➂➵➆➸➊ (Wave height)

➺➧ ➋➌ ➍➎➏➐ ➑➒➓ ➐➍➦ ➑➒➓ ➟➻➠➤➼➽➠➾ ➚➒ ↕➢➠➥➠➎ ➑➒➓

➔➓➪➎➶ ➹➠➠➐ ➍➌ ➌➶ ➔➓➻➑➠➦➻➠➎ ➝➘➎➶ ➧➩➫

➀➁➂➃ ➴➆➷➆➬ (Amplitude)

➺➧ ➍➎➏➐ ➌➶ ➔➓➮➣➠➱➦ ➌➠ ➟➠➻➠➠ ➧➠➒➍➠ ➧➩➫

➀➁➂➃ ➭➆✃ (Wave period)

➍➎➏➐ ➌➠➾ ➋➌ ↕➙↕➢➣➍ ↕➜➏➝➞ ➚➒ ➐➞➨➎➙➒ ➑➠➾➒ ➝➠➒

➾➐➠➍➠➎ ➍➎➏➐ ↕➢➠➥➠➎➠➒➏ ➺➠ ➐➍➠➒❐ ➑➒➓ ➜➶➣ ➌➠ ➚↔➺➠❒➍➎➠➾ ➧➩➫

➀➁➂➃❮❰Ï➷➊ (Wavelength)

➺➧ ➝➠➒ ➾➐➠➍➠➎ ↕➢➠➥➠➎➠➒➏ ➺➠ ➐➍➠➒❐ ➑➒➓ ➜➶➣ ➌➶ Ð➠➩↕➍➨

➝➘➎➶ ➧➩➫

➀➁➂➃ ➃➄➀ (Wave speed)

➨➾ ➑➒➓ ↔➠➻➺↔ ➚➒ ➍➎➏➐ ➑➒➓ ➐↕➍ ➌➎➙➒ ➌➶ ➝➎ ➌➠➒ ➍➎➏➐

➐↕➍ ➌➧➍➒ ➧➩➏ ➍➽➠➠ ➱➚➒ ➙➠ÑÒ ↔➒➏ ↔➠➪➠ ➨➠➍➠ ➧➩➫

➀➁➂➃ ➴➆➉Ó➄Ô➆

➺➧ ➋➌ ➚➒➑➒➏➓Õ ➑➒➓ ➚↔➺➠❒➍➎➠➾ ↔➒➏ ↕➝➋ ➐➋ ↕➜➏➝➞ ➚➒

➐➞➨➎➙➒ ➑➠➾➶ ➍➎➏➐➠➒➏ ➌➶ ➚➏➥➺➠ ➧➩➫
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on frequency)

✿■❏❊❑▲❃▼◆ ❉❁❀❆ (Semi-diurnal) ❖ ✙❞ ✬✢✬✍ ✬☞✒☞✹✙
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✔✐✲♦✘ ♦✍✕ ✬☞✔✍✣☞ ✬✳✙★ ✭♦✑ ✮✑✖✗✒☞ ♦✍✕ ✈❴✲☞✈✪ ✔✛ ✈✺✎☞★✛

✚✛✪✘ ❞✫✱ ♦✐❞✪❵ ✯♦☞✛ ✭♦✑ ✈✺P✺ ✯♦☞✛ ❜✬✘ ♦✏★ ♦✍✕

✓✑✪✏★✪ ✓☞✪✍ ❞✫✑✱

❁❂❛❈❝ ❉❁❀❆ (Spring tides) ❍ ✔✐✲♦✘ ♦✍✕ ✬✑✖✎☞★ ✒✍✑ ✬✳✙★

✭♦✑ ✮✑✖✗✒☞ ✚✘ ✈❴✲☞✈✪ ✯♦☞✛ ✚✘ ✰✕♣✮☞❜★ ✚☞✍ ✔✗✦✙✣☞ ❣✔

✬✍ ✔✗✎☞☞✈♦✪ ✚✛✪✘ ❞✫✱ ✸✢ ✪✘✺☞✍✑ ✭✚ ✬✘✩☞✘ ✛✍❤☞☞ ✒✍✑ ❞☞✍✪✍

❞✫✑✴ ✪✢ ✯♦☞✛✘✙ ✰✎☞☞✛ ✓✈✩☞✚✪✒ ❞☞✍✏☞✱ ❜✺✚☞✍ ♦✐❞✪❵

✯♦☞✛❘✎☞☞✾☞ ✚❞☞ ✸☞✪☞ ❞✫ ✪✲☞☞ ✭✍✬☞ ✒❞✘✺✍ ✒✍✑ ✖☞✍ ✢☞✛ ❞☞✍✪☞

❞✫❘✔✳✈✜☞★✒☞ ♦✍✕ ✬✒✙ ✪✲☞☞ ✖✳✬✛☞ ✓✒☞♦❴✙☞ ♦✍✕ ✬✒✙✱

❃▼❥▼ ❉❁❀❆ (Neap tides) ❍ ✬☞✒☞✹✙✪✷ ♦✐❞✪❵ ✯♦☞✛ ✭♦✑

✈✺P✺ ✯♦☞✛ ♦✍✕ ✢✘✮ ✬☞✪ ✈✖✺ ✚☞ ✓✑✪✛ ❞☞✍✪☞ ❞✫✱ ❜✬

✬✒✙ ✮✑✖✗✒☞ ✭♦✑ ✬✳✙★ ✭✚ ✖✳✬✛✍ ♦✍✕ ✬✒✚☞✍✜☞ ✔✛ ❞☞✍✪✍ ❞✫✑

✪✲☞☞ ✬✳✙★ ✭♦✑ ✮✑✖✗✒☞ ♦✍✕ ✏✤✥✦♦ ✢✌ ✭✚ ✖✳✬✛✍ ♦✍✕ ✈♦❣r

✚☞✙★ ✚✛✪✍ ❞✫✑✱ ✮✑✖✗✒☞ ✚☞ ✓☞✚✧☞★✜☞ ✬✳✙★ ♦✍✕ ✖☞✍✏✤✺✍ ✬✍

✓✈✩☞✚ ❞☞✍✪✍ ❞✤✭ ✎☞✘✴ ✙❞ ✢✌ ✬✳✙★ ♦✍✕ ✏✤✥✦♦☞✚✧☞★✜☞ ♦✍✕

❦♥qsq ✉✇① ②①③s④ ⑤qqs⑥④ ⑦✇③ ⑧⑦q⑨⑩qq❶q

❷❸❹❸ ❺❻ ❼❽❼❾ ❿➀➁➂❻ ➃❸❻➄➅❻❻➆❻ ❺➇❻➈❻ ❸❾➀ ➇❸❻➉❺❻❾❷❹❻➊❻

➋❾➌ ❷➉➍❻➎ ➏➌➀➈➐ ❺➐ ➑❻❻➈➒➐ ➋❾➌ ➓❻➎❻ ➔→➣ ➃❸❻➄➐➊ ❿➅❻❻➄

❺➐ ❿➀➁➂❻↔↕ ➙➛ ❼❾ ➙➜ ➋➐➆➄ ❸❾➀ ❽➐➂ ➔❻❾➎➐ ➔→ ➝➊❻❾➌❷❺

❸➔❻➁ ➏➄ ➞❻❾ ❿➟➂ ➃❸❻➄ ➠❸➌ ➞❻❾ ❷➇➡➇ ➃❸❻➄ ➏➢❷➎❷➞➇ ➓❻➎❾

➔→➌ ➤➥➦➅❻➦ ➧➨ ➩❻➌➆❾ ❺❻ ❼➋➊➫➭ ➓➎➯ ➠❺ ➃❸❻➄ ➜ ➩❻➌➆❾

❸❾➀ ➅❻➐➎➄ ➲➳➄ ➓❻➎❻ ➔→➣ ➓➇➵➋❻➇➎➯ ➃❸❻➄➐➊ ❿➅❻❻➄ ➠❺

➩❻➌➆❾ ➋❾➌ ➥➦➅❻➦ ➧➸➨ ➋➐➆➄ ❿➀➏➄ ❿➺➎❻ ➔→➣ ↔❼❺❻

➋➎➥❽ ➊➔ ➔➵➓❻ ❷❺ ➃❸❻➄ ➏➢❷➎ ❷➋➇➆ ➨ ❼❾➻➋➐➻ ➃➊❻➞❻

❿➀➏➄ ❺➐ ➓❻❾➄ ❿➺➎❻ ➔→➣ ➓➦➄ ➓❻➏ ❼➋➵➞➢➐ ❽➐➂ ➏➄
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➠❺ ➩❻➌➆❾ ➎❺ ❸➔❻➁ ➔→ ➌➭ ➎❽ ➓❻➏ ➏❻➠➁➦❾ ➲➔❻➁ ❼❾ ➓❻➏➇❾

❹❻➵➳ ❷❺➊❻ ➍❻❻➭ ❸➔❻➁ ➏➔➵➁➂➇❾ ❸❾➀ ➏➔➥❾ ➔➐ ➏❻➇➐

➓❻➏❸❾➀ ❷❼➄ ❸❾➀ ❿➀➏➄ ➔❻❾➦❻➣

✸❞☞♣ ✒❞☞❙✘✔✘✙ ✒➾✺✪✾ ✓✔✍✣☞☞♦✐✕✪ ✈♦❴✪✐✪ ❞✫✑✴ ♦❞☞♣

✯♦☞✛✘✙ ✰✎☞☞✛ ✓✈✩☞✚ ✰✕♣✮☞❜★ ♦☞✌✍ ❞☞✍✪✍ ❞✫✑✱ ✸✢ ✙✍

✯♦☞✛✘✙ ✰✎☞☞✛ ✒✩✙ ✒❞☞✬☞✏✛✘✙ ❙✘✔☞✍✑ ✬✍ ✾✚✛☞✪✍ ❞✫✑✴ ✪☞✍

❜✺✚✘ ✰✕♣✮☞❜★ ✒✍✑ ✓✹✪✛ ✓☞ ✸☞✪☞ ❞✫✱ ✪✾☞✍✑ ♦✍✕ ✔☞✬

✯♦☞✛✺✖ ♦ ❤☞☞✈➚➪✙☞✍✑ ✚✘ ✓☞♦✐✕✈✪✙☞♣ ✎☞✘ ✯♦☞✛✎☞☞✾☞✓☞✍✑ ♦✍✕

✪✘♦✗✪☞ ✚☞✍ ✔✗✎☞☞✈♦✪ ✚✛✪✍ ❞✫✑✱ ✶☞✑✵♦☞✚☞✛ ❤☞☞➚➪✘ ✯♦☞✛ ♦✍✕

✔✈✛✒☞✜☞ ✚☞✍ ✓☞✶✮✙★✸✺✚ ✪✛✘♦✍✕ ✬✍ ✢✖✌ ✖✍✪☞ ❞✫✱ ✸✢

✯♦☞✛✎☞☞✾☞ ❙✘✔☞✍✑ ♦✍✕ ✢✘✮ ✬✍ ✙☞ ❤☞☞✈➚➪✙☞✍✑ ✪✲☞☞ ✯♦☞✛✺✖

✒✤❤☞☞✍✑ ✒✍✑ ✬✍ ✏✤➶☞✛✪☞ ❞✫✴ ✪☞✍ ✰✹❞✍✑ ✯♦☞✛✘✙ ✩☞☞✛☞ ✚❞✪✍ ❞✫✑✱

➹➘➴➷➬➴➴➮➴ ➘➱✃ ❐❒❮➴➷

✯♦☞✛ ✚✘ ✓☞♦✐✈t☞✴ ✈✖✶☞☞ ✭♦✑ ✏✈✪ ✒✍✑ ❴✲☞☞✺✘✙ ♦ ✬☞✒✈✙✚

✈✎☞✹✺✪☞ ✔☞❜★ ✸☞✪✘ ❞✫✱ ✯♦☞✛✎☞☞✾☞✓☞✍✑ ✚☞✍ ✰✺✚✘ ✢☞✛✑✢☞✛✪☞

downloaded from GKTricksIndia.com



130 ❍��✁✂✄☎ ❍�✆✝�✞✟ ✠✞✡ ☛✆✟ ✂☞✌�✍✄

❧✎✏✑ ✒✑✓✔✎✕ ✖✑✗ ✘✑✙✑ ✖✚✛ ✜✢✣✤✎✑ ✥✑ ✦✑✥✧✑★✩✑ ✦✔✒✑✥
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✔✴❢✴ ✽✮✑✶ ✷♠✯✺✴ ✖✑✗✙✑ ✖✚✛ ❜❧ ✣✑✚✶✑✴ ✽✮✑✶✲✭ ✮✤✳✎

❧✑✎✑✺✭ ❧✗ ✦✔✒✑✥ ✖✑✗✙✑ ✖✚✛ ✣✑✗ ❧❣✙✑✖ ✮✗✳ ❡✑✣✫ ✘❡

✜✢✣✤✎✑ ✯✰✱✮✲ ❧✗ ✦✔✒✑✥✙✎ ✣✓✶✲ ✉✦✯✸✑✓✹ ✯✶ ✖✑✗✙✑ ✖✚✫ ✙❡
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✮✗✳ ✮✤✳✎ ✷✴✥✲ ✦✑✚❧✙ ✷✳♦✜✑❜★ ❧✗ ✥✎ ✖✑✗✙✗ ✖✚✢✛
✘❡ ✯✰✱✮✲ ❧✓✭★ ✮✗✳ ✔✴✥✵✙✎ ✖✑✗✙✲ ✖✚✫ ✉✷✯❧✑✚✶✹

✯✤♠✭✗✥ ❧✑✕ ✐ ✘✴✮✶✲ ✮✗✳ ✦✑❧❀✯✑❧ ✷✼✜ ✪✮✢ ✔✴❢✴

✽✮✑✶✑✗✢ ✮✗✳ ✮✤✳✎ ✸✑✲ ✦❧✑✎✑✺✭ ✻✯ ❧✗ ✦✔✒✑✥ ✺✭✓✴ ✖✑✗✙✗
✖✚✢✛ ✘❡ ✯✰✱✮✲ ❧✓✭★ ❧✗ ❧❡❧✗ ✣✓✶ ✖✑✗✙✲ ✖✚✫ ✉✦✯❧✑✚✶✹
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✘✖✑✘✑✗✢ ✥✑✗ ✯✑✗✙✑❖✭ ✎✗✢ ✯✤✮✗P✑ ✥✶✴✗ ❧✗ ✶✑✗✥✙✗ ✖✚✢✛ ✽✮✑✶❀✸✑✑✵✑

✙✕▼✵✑✗✢ ✮✗✳ r✲✔❧❘✵✗P✑✴ (Desiltation) ✎✗✢ ✸✑✲ ✎✣✣
✥✶✙✲ ✖✚ ✙✱✑✑ ✽✮✑✶✴✣✎✾◆✑ ❧✗ ✯✤✣✓✔✧✑✙ ✘✕ ✥✑✗ ❡✑✖✶

✔✴✥✑✕✴✗ ✎✗✢ ✸✑✲✛ ✽✮✑✶✑✗✢ ✥✑ ❜❚✙✗✎✑✕ ✔✮❙✾✙ P✑✔✬✙ ✉✥✴✑r✑✫

✯✤✳✑✢❧✫ ✻❧ ✪✮✢ ✜✲✴ ✎✗✢✹ ✷♠✯✺✴ ✥✶✴✗ ✎✗✢ ✸✑✲ ✔✥✭✑ ✘✑✙✑
✖✚✛ ✪✥ ✐ ✎✚♣✑✮✑✵ P✑✔✬✙ ✥✑ ✔✮❙✾✙ ❧✢✭❯✑ ✯✔P✜✎ ❡✢♣✑✕
✎✗✢ ❧✾✢✣✶✮✴ ✮✗✳ ✣✾♣✑★✣✾✮✑✴✲ ✎✗✢ ✕♣✑✭✑ ✘✑ ✶✖✑ ✖✚✛

❱❲❳❨❳❩❬❭❪ ❫❳❳❬❳❴❵

✎✖✑❧✑♣✶✲✭ ✒✑✑✶✑✪♦ ✎✖✑❧✑♣✶✑✗✢ ✎✗✢ ✴✣✲ ✯✤✮✑✖ ✮✗✳ ❧✎✑✴ ✖✚✛

✭✗ ✔✴✔P✜✙ ✎✑♣★ ✮ ✔✣P✑✑ ✎✗✢ ✘✕ ✮✗✳ ✔✴✭✔✎✙ ✯✤✮✑✖ ✥✑✗

✣P✑✑★✙✗ ✖✚✢✛ ✎✖✑❧✑♣✶✲✭ ✒✑✑✶✑✪♦ ✣✑✗ ✯✤✥✑✶ ✮✗✳ ❡✕✑✗✢ ✮✗✳ ◗✑✶✑

✯✤✸✑✑✔✮✙ ✖✑✗✙✲ ✖✚✢✫ ✮✗ ✖✚✢❀ (i) ✯✤✑✱✑✔✎✥ ❡✕✫ ✘✑✗ ✘✕ ✥✲
♣✔✙ ✥✑✗ ✯✤✑✶✢✸✑ ✥✶✙✑ ✖✚✫ ✙✱✑✑ (ii) ✔◗✙✲✭✥ ❡✕✫ ✘✑✗

✒✑✑✶✑✦✑✗✢ ✮✗✳ ✯✤✮✑✖ ✥✑✗ ✔✴✭✢✔❯✑✙ ✥✶✙✑ ✖✚✛

✯✤✑✱✑✔✎✥ ❡✕✫ ✘✑✗ ✒✑✑✶✑✦✑✗✢ ✥✑✗ ✯✤✸✑✑✔✮✙ ✥✶✙✗ ✖✚✢✫ ✮✗
✖✚✢ ❛ (i) ❧✑✚✶ ✷✳✘✑★ ❧✗ ✘✕ ✥✑ ♣✎★ ✖✑✗✴✑✫ (ii) ✮✑✭✾✫ (iii)

♣✾✿♠✮✑✥✧✑★✩✑ ✙✱✑✑ (iv) ✥✑✗✔✶✭✑✗✔✕❧ ❡✕ (Coriolis
force)✛ ❧✑✚✶ ✷✳✘✑★ ❧✗ ♣✎★ ✖✑✗✥✶ ✘✕ ✯✚✳✕✙✑ ✖✚✛ ✭✖✲

✥✑✶✩✑ ✖✚ ✔✥ ✔✮✧✑✮✙❤ ✮✰▲✑ ✮✗✳ ✯✑❧ ✎✖✑❧✑♣✶✲✭ ✘✕ ✥✑
❚✙✶ ✎✒✭ ✦✏✑✑✢P✑✑✗✢ ✥✲ ✦✯✗✏✑✑ ❥ ❧✗❦✎✲❦ ✦✔✒✑✥ ✷✳♦✜✑ ✖✑✗✙✑

✖✚✛ ❜❧✮✗✳ ✥✑✶✩✑ ❡✖✾✙ ✥✎ ✯✤✮✩✑✙✑ ✷♠✯✺✴ ✖✑✗✙✲ ✖✚ ✙✱✑✑

✘✕ ✥✑ ❡✖✑✮ ❝✑✕ ❧✗ ✴✲✜✗ ✥✲ ✙✶❣❄✑✳ ✖✑✗✙✑ ✖✚✛ ✎✖✑❧✑♣✶

✮✗✳ ❧✙✖ ✯✶ ❡✖✴✗ ✮✑✕✲ ✮✑✭✾ ✘✕ ✥✑✗ ♣✔✙✎✑✴ ✥✶✙✲ ✖✚✛

❜❧ ✮✤✳✎ ✎✗✢ ✮✑✭✾ ✪✮✢ ✯✑✴✲ ✥✲ ❧✙✖ ✮✗✳ ❡✲✜ ✷♠✯✺✴ ✖✑✗✴✗

✮✑✕✑ ♥✑✧✑★✩✑ ❡✕ ✘✕ ✥✲ ♣✔✙ ✥✑✗ ✯✤✸✑✑✔✮✙ ✥✶✙✑ ✖✚✛
♣✾✿♠✮✑✥✧✑★✩✑ ✮✗✳ ✥✑✶✩✑ ✘✕ ✴✲✜✗ ❡✚①✙✑ ✖✚ ✦✑✚✶ ✭✖

✪✥✔❯✑✙ ✘✕ ✣✑❡ ✯✤✮✩✑✙✑ ✎✗✢ ✔✸✑✺✴✙✑ ✕✑✙✑ ✖✚✛ ✥✑✗✔✶✭✑✔✕❧
❡✕ ✮✗✳ ✥✑✶✩✑ ✷▲✑✶✲ ♣✑✗✕✑q★ ✎✗✢ ✘✕ ✥✲ ♣✔✙ ✥✲ ✔✣P✑✑

✮✗✳ ✣✑✔✖✴✲ ✙✶❣❄✑✳ ✦✑✚✶ ✣✔✏✑✩✑✲ ♣✑✗✕✑q★ ✎✗✢ ❡✑✭✲✢ ✦✑✗✶

✯✤✮✑✔✖✙ ✖✑✗✙✑ ✖✚ ✙✱✑✑ ✷✴✮✗✳ ✜✑✶✑✗✢ ✦✑✗✶ ❡✖✑✮ ✥✑✗ ✮✕✭
(Gyres) ✥✖✑ ✘✑✙✑ ✖✚✛ ❜✴✮✗✳ ✥✑✶✩✑ ❧✸✑✲ ✎✖✑❧✑♣✶✲✭
❡✗✔❧✴✑✗✢ ✎✗✢ ✮✰✖✙❤ ✮✰▲✑✑✥✑✶ ✒✑✑✶✑✪♦ ✷♠✯✺✴ ✖✑✗✙✲ ✖✚✢✛

✯✑✴✲✗ ✮✗✳ ♥✑✴♠✮ ✎✗✢ ✦✢✙✶✫ ✎✖✑❧✑♣✶✲✭ ✘✕✒✑✑✶✑✦✑✗✢ ✮✗✳
✷✳✒✮✑★✒✑✶ ♣✔✙ ✥✑✗ ✯✤✸✑✑✔✮✙ ✥✶✙✑ ✖✚✛ ✦✔✒✑✥ ◆✑✑✶✑ ✘✕

✔✴❢✴ ◆✑✑✶✗ ✘✕ ✥✲ ✦✯✗✏✑✑ ✽✭✑✣✑ ❧♥✑✴ ✖✑✗✙✑ ✖✚ ✙✱✑✑ ❜❧✲

✯✤✥✑✶ ①✢r✑ ✘✕✫ ♣✎★ ✘✕ ✥✲ ✦✯✗✏✑✑ ✦✔✒✑✥ ❧♥✑✴ ✖✑✗✙✑
✖✚✛ ❧♥✑✴ ✘✕ ✴✲✜✗ ❡✚①✙✑ ✖✚✫ ✘❡✔✥ ✖❘✮✗✳ ✘✕ ✥✲

✯✤✮✰✔▲✑ ✷✯✶ ✷①✴✗ ✥✲ ✖✑✗✙✲ ✖✚✛ ①✢r✗ ✘✕ ✮✑✕✲ ✎✖✑❧✑♣✶✲✭

✒✑✑✶✑✪♦ ✙❡ ✷♠✯✺✴ ✖✑✗✙✲ ✖✚ ✢✫ ✘❡ ✒✑✾✤✮✑✗✢ ✮✗✳ ✯✑❧ ✮✑✕✗ ✘✕

✴✲✜✗ ❡✚①✙✗ ✖✚✢ ✪✮✢ ✒✑✲✶✗❀✒✑✲✶✗ ✔✮✧✑✾✮✙❤ ✮✰▲✑ ✥✲ ✦✑✗✶ ♣✔✙

✥✶✙✗ ✖✚✢✛ ♣✎★ ✘✕✒✑✑✶✑✪♦ ✔✮✧✑✾✮✙❤ ✮✰▲✑ ❧✗ ❧✙✖ ✮✗✳ ❧✑✱✑

st✈✇✈②③④⑤ ⑥✈✈③✈⑦✈⑧⑨ ⑩④ ❶❷❸✈⑧❹✈❺✈❻❼

è❽❽❾❽❿❽➀➁ ➂➃ ➄➅➆❽➇ ➈➇➉➀➊ ➄➋➉❽➅ ➌➀ ➅❽➀➍➃ ➅➎➏ ➌❽➐❽➑➒➍➓

è❽❽❾❽➔→ ➌➍➅ ➉➀➊ ➣➇➂↔ ➌➉❽↕➣è❽➂ ➙❽➣➛➍➙❽❽➜➃ ➅❽➀➍➃ ➅➎➁ ➉

➒➅❽→ ➝➇➂➃ ➞➣➍ ➟ ➇❽➠↔ ➌➀ ❿➣è❽➂ ➅❽➀➍➃ ➅➎➏ ➞➅❾❽➝↕ ➐➀➁

è❽❽❾❽❿❽➀➁ ➂➃ ➞➣➍ è❽➃➐➃ ➅❽➀ ➡❽➍➃ ➅➎➢ ➡❽➀ ➤➥➟ ➇❽➠↔ ➌➀ ➦❽➃

➂➐ ➅❽➀➍➃ ➅➎➏ ➅➐ ➣➂➌➃ è❽❽❾❽ ➂➃ ➞➣➍ ➂❽➀ ➈➌➉➀➊ ➉❽➅

(Drift) ➉➀➊ ➧➄ ➐➀➁ ➡❽➇➍➀ ➅➎➁➏ ➉❽➅ ➂❽➀ ➇❽➠↔ ➐➀➁ ➐❽➄❽ ➡❽➍❽

➅➎➏ è❽❽❾❽ ➂➃ ➙❽➣➛➍ ➂❽ ➌➁➨➁è❽ ➈➌➂➃ ➞➣➍ ➌➀ ➅❽➀➍❽ ➅➎➏

downloaded from GKTricksIndia.com



131❡�✁✂✁✄☎✆✝ ✞✟ ✂✠✡✟☛

❢☞✌✍ ✎✏✑✒ ✓ ✔✕✍✖✍✗✘✍✙✚ ✔✙✚ ✛✜✔✢✣✍ ✤✍✍✘✍✥✦

❣✧★✩★ ❣✪✫ ✬✧✪✭✮✧★✯ ✰✱ ✲✧★✳ ✴✧✩✱ ❣✵✯ ✲✧✵✳ ✶✯✷★ ✴✸ ✰✧ ✹✺✧✧✻

✸★✩✱ ❣✵✯②

✼✽✾✿✾❀❁❂❃ ❄✾✾❁✾❅✾❆❇ ❈❆❉ ❊❋●✾❁

❍❣✧■✧❏✳✱❑ ✬✧✧✳✧✲✧★✯ ✰✧★ ▲✻✰✱ ❏❣✳✧▼◆ ✮★❖ ✲✧✬✧✧✳ P✳

▲❖P✳✱ ❑✧ ■✩❣✱ ✴✸✬✧✧✳✧ (Surface current) ✮

❏❣✳✱ ✴✸✬✧✧✳✧ (Deep water currents) ❍★✯ ✮❏✱◆✮◗❖✩

❘✰❑✧ ✴✧ ■✰✩✧ ❣✵❙ (i) ▲❖P✳✱ ✴✸✬✧✧✳✧ ❙ ❍❣✧■✧❏✳✱❑

✴✸ ✰✧ t❚ P✭❘✩❯✧✩ ❱✧✧❏ ■✩❣✱ ❑✧ ▲❖P✳✱ ✴✸✬✧✧✳✧ ❣✵②

❑❣ ✬✧✧✳✧✫❲ ❍❣✧■✧❏✳✧★✯ ❍★✯ ❳❚❚ ❍✱❨ ✰✱ ❏❣✳✧▼◆ ✩✰

▲P❘✹✺✧✩ ❣✵✯② (ii) ❏❣✳✱ ✴✸✬✧✧✳✧ ❙ ❍❣✧■✧❏✳✱❑ ✴✸ ✰✧

❩❚ P✭❘✩❯✧✩ ❱✧✧❏ ❏❣✳✱ ✴✸✬✧✧✳✧ ✮★❖ ❬P ❍★✯ ❣✵② ❑★

✴✸✬✧✧✳✧✫❲ ❍❣✧■✧❏✳✧★✯ ❍★✯ ❭✧✻❪✮ ✮ ❏✪❫❪✮ ✰✱ ❘❱✧❴✻✩✧ ✮★❖

✰✧✳❞✧ ❵❣✩✱ ❣✵✯② ▲❛❜ ✲❝✧✧✯❯✧✱❑ ❝✧★❤✧✧★✯ ❍★✯✐ ✴❣✧❲ ✩✧P❍✧✻

✰❍ ❣✧★✻★ ✮★❖ ✰✧✳❞✧ ❭✧✻❪✮ ✲❘✬✧✰ ❣✧★✩✧ ❣✵✐ ✮❣✧❲ ❏❣✳✱

✴✸✬✧✧✳✧✫❲ ❵❣✩✱ ❣✵✯✐ ❥❑✧★✯❘✰ ❑❣✧❲ ✲❘✬✧✰ ❭✧✻❪✮ ✮★❖

✰✧✳❞✧ P✧✻✱ ✻✱❜★ ✰✱ ✩✳P❖ ❵✵✶✩✧ ❣✵②

❍❣✧■✧❏✳✱❑ ✬✧✧✳✧✲✧★✯ ✰✧★ ✩✧P❍✧✻ ✮★❖ ✲✧✬✧✧✳ P✳ ❏❍◆

✮ ✶✯✷✱ ✴✸✬✧✧✳✧✲✧★✯ ❍★✯ ✮❏✱◆✮◗❖✩ ❘✰❑✧ ✴✧✩✧ ❣✵② (i)

✶✯✷✱ ✴✸✬✧✧✳✧✫❲✐ ✶✯✷✧ ✴✸✐ ❏❍◆ ✴✸ ❝✧★❤✧✧★✯ ❍★✯ ✸✧✩✱ ❣✵ ✯② ❑★
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(iv) ❉➦➨❬❭ s❉❱●◗❘ P❭ ❖➳➨●❖❏ P❨ ❙●❳❏❭ ❙◗❣

➟P➠ ▲➧▼❫❨❘ ➟➢●➠ ➝♣◆●❵➥

➟❲➠ ❖❱❏■❨❘ ➟➤●➠ ➝❩❬❘❭

downloaded from GKTricksIndia.com
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✷✲ ❢☞✌☞❢✍❢✎✏✑ ✒✓✔☞✏✕✖ ✗✕✘ ✙✚✏✛ ✍✜✢✏✜ ✣✤ ✔✏✥✦✏✕✖ ✧✕✖ ✦★❢✩✪ ✫

(i) r✬✭✮✯✭ ✰✱✳ ✴✵✭✶

(ii) ✸✴✳✹✳✮✬✺✱ r✬✭✮✯✭ ✻✼✽✳✾ ✿✴✳❀ ✹✯ ❁❂✳❃r ✿✬r✺ ✴✵✭✶

(iii) ❚❄✳✬❅❆✳✳❇✳ ✰✱✳ ✴✵✶

(iv) ❚❄✳✬❅❆✳✳❇✳ ✻❈❁❉❊ ✴✳✯❊✯ ❄✯✼ ✰✱✳ ✿✳✬❋✳ ✴✵✭✶

(v) ❚❄✳✬❅❆✳✳❇✳ ❊✳✵✹✭●✳❍❊ ✹✯ ❄✵✼✹✯ ✹✭■✭❏❑✳r ✴✵✶

✣✲ ❢☞✌☞❢✍❢✎✏✑ ✒✓✔☞✏✕✖ ✗✕✘ ✙✚✏✛ ✍✜✢✏✜ ▲▼✤ ✔✏✥✦✏✕✖ ✧✕✖ ✦★❢✩✪ ✫

(i) ✽❍ ❑✳✳✬✳t❀ r✳❁✸✳❊ ✿✳✯ ❄✵✼✹✯ ❁❂❆✳✳❏❄r ✿✬r✺ ✴✵✭✶ ✻◆✳✬ ❁❏❖●✸ ✱P✬✳✯❁ ❄✯✼ r❇✺✱ ◗✳✯❘✳✳✯✭ ❄✯✼ r✳❁✸✳❊

✿✳✯ ✱✯ ❏✿✹ ❁❂✿✳✬ ❁❂❆✳✳❏❄r ✿✬r✯ ✴✵✭✶

(ii) ✽❍ ❑✳✳✬✳t❀ ❄✵✼✹✯ ✻❈❁❉❊ ✴✳✯r✺ ✴✵✭✶

✒❢✛✐✏✕✩☞✏ ❙✏✐❯

(i) ❏✿✹✺ ❱✺❍ ✱✳ r✳❍✳■ ❄✯✼ ❁✳✹ ✽✳t❀ r❲✳✳ r✬✭✮✳✯✭ ✿✺ ✮❏r ✿✳ ❳❄❍✳✯✿❊ ✿✬✯✭❨ t✿ ❁❈❲✳✬ ❁✯✭✼❄✯✭✼

t❄✭ ❩✯❬✳✯✭ ❏✿ r✬✭✮✯✭ ❄✵✼✹✯ ✻❈❁❉❊ ✴✳✯r✺ ✴✵✭❨

(ii) t✿ ❭❍✳✯■ ✱✳ ✸✳❊❏●❘✳ ❍✯✭❪ ❏✽✹✸✯✭ ✸✴✳✹✳✮✬✺✱ ❑✳✳✬✳t❀ ❩❖✳✳✾❫✾ ✮❫✾ ✴✵✭❪ ✱✴ ❆✳✺ ■r✳t❀ ❏✿ ✰✱✳✯✭ ❄❴✼❵

✽❍❑✳✳✬✳t❀ ✮✸✾ ✴✵✭ ❄ ❳❉✱ ❛✭❜✺❨ ❫✹❄✯✼ ✹✳❲✳ ✴✺ ✱✴ ❆✳✺ ■r✳t❀ ❏✿ ❏❊❏❖●r ❝❲✳✳❊✳✯✭ ❁✬ ✱✴ ✰✱✳✯✭

❏❄◗✳✯❏❁r ✴✳✯r✺ ✴✵ ✭❨ ✿✳✬❋✳✳✯✭ ✿✳ ❏❄❄✯●❊ ✿✬✯✭❨
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❜ � ❜ ✁✂❜ ✄ ☎✆✝ ✞ ☎☎✟✠✂ ✡
� t☛ ☎☞✌✍✎ ✏ ✑✂ ✒ ✑ ✓ ☎✌ ✔ ✕✖ t✗☎✂✆✌ ✁✗ ✞ ☎✘✂✆ ✙✂✚✂ ✓✛ ✜ ✑✂ ✞✟✚✌ ✢✂ ✣ t☛ ☎✏✤✂ ✥ ✟✂ �✂✖✞✦ ✁ ✧★ ✜

✑✂✞✟✞ ✐✩✂ ✞✚ ✁ �✌ ✚✪✎✦ ✚ ✩✂✂ t☛ ☎✞ ☎✞ ☎✫✂✚✂ ✓☎✌ �✌✟✬✂✠ ✂ ✭
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✈✞✟✠✟

❧ ✡☛☞✌✍ ✎✏✑ ✒✎✒✓✔✕✖ ✗✘✙✔✙✔✏✚ ❧✏ ✗✛ ✌✍ ✗✔✡
✡✙✔✜✎✢✣✔ ✎✏✑ ✌✤✖ ✥☛✦✙ ✡✒✢✥✚✧★✩☞✪✔★✥✚✧★✫

t★✥✚✧★ ✎ ✎✔✙☛✥✚✧★ ✎✏✑ ✒✎✬✔✙ ✥✏✚ t✔✖ ✭☛✎✏✑ ✮✯✚✰ ✗✔✡
t✔✖✌✏ ✮✯✚ ✒✍ ✡✱✪✎✤ ✡✢ ✢✮✖✏ ✎✔★✏ ❧✓✔✤ t✤✎✘✔✔✢✤✫ t✔✏
✒✥★✍✢ t✯✎✥✚✧★ (Biosphere) ✛✖✔✌✏ ✮✯✚ ✩ ✙✏ ✡✙✔✜✎✢✣✔
✎✏✑ ♦✲❧✢✏ ✥✚✧★✔✏✚ ✎✏✑ ❧✔✪✔ ✡✔✢☞✡✒✢✍ ✒✳✙✔ ✍✢✌✏ ✮✯✚✰
t✯✎✥✚✧★ ✥✏✚ ✡✱✪✎✤ ✡✢ ✡✔✴ t✔✖✏ ✎✔★✏ ❧✓✔✤ t✤✒✎✌ ✵✔✶✍
✷✔✔✒✥★ ✮✯✚✰ t✯✎✥✚✧★ ❧✓✔✤ ✡✔✯✘✔✔✏✚✫ t✚✌☛✗✔✏✚✫ ✡✸✔✒✣✔✙✔✏✚ ✹✒t❧✥✏✚
✡✱✪✎✤ ✡✢ ✢✮✖✏ ✎✔★✏ ❧✲✺✥ t✤✎ ✓✔✤ ✮✯✚✻ ✗✔✯✢ ✼✖✎✏✑ ✭✔✢✔✏✚

✽✾✿❀✿❁❂✾✿❃❄❅ (Ecology)

❧✥✔✭✔✢ ✡❆✔✔✏✚ ✎ ✡✒❆✔✍✔✗✔✏✚ ✥✏✚ ✗✔✡ ✡✔✒✢✒☞✪✔✒✌✍✤ ✎
✡✙✔✜✎✢✣✔ ❧✚✛✚✘✔✤ ❧✥☞✙✔✗✔✏✚ ✎✏✑ ✒✎✬✔✙ ✥✏✚✚ ✡❇❈✌✏ ✮✔✏✚❉✏✰ ❊✙✔
✗✔✡✖✏ ✍✓✔✤ ❧✔✏✭✔ ✮✯ ✒✍ ❋●✍✔✏★✔❍t✤■ ✙✔ ✡✔✒✢✒☞✪✔✒✌✍✤
❊✙✔ ✮✯❏ t✯❧✔✒✍ ✗✔✡ t✔✖✌✏ ✮✯✚✫ ✡✙✔✜✎✢✣✔✩ t✯✒✎✍ ✎
✗t✯✒✎✍ ✌❑✎✔✏✚ ✎✏✑ ✥✏★ ❧✏ ✛✖✔ ✮✯✰ ✙✮ t✔✖✖✔ ✗▲✙✚✌
✢✔✏✭✍ ✮✯ ✒✍ ❧✚✌☛★✖ ✎✏✑ ✒★✴ ✒✎✒✓✔✕✖ t✤✎✘✔✔✒✢✙✔✏✚ ✍✔
✮✔✏✖✔ ✗✔✯✢ ✛✖✏ ✢✮✖✔ ❊✙✔✏✚ ✗✔✎✷✙✍ ✮✯❏ ●❧ ❧✚✌☛★✖ ✎✏✑
✛✖✏ ✢✮✖✏ ✎✏✑ ✒★✴ ✓✔✤ ✒✎✒✎✘✔ ✡✸✔✒✣✔✙✔✏✚❝t✤✎✘✔✔✒✢✙✔✏✚ ✍✔
✴✍ ✒✎✷✔✏✬✔ ✗✖☛✡✔✌ ✥✏✚ ✢✮✖✔ ✗✔✎✷✙✍ ✮✯✫ ✒t❧❧✏
t✯✒✎✍ ✎ ✗t✯✎ ✌❑✎✔✏✚ ✥✏✚ ☞✎☞✪✔ ✗✚✌✒✎✜✸✑✙✔ t✔✢✤ ✢✮✏✰

✡✔✒✢✒☞✪✔✒✌✍✤ ✡✸✥☛✦✔ ▼✡ ❧✏ t✤✎✘✔✔✒✢✙✔✏✚ ✎✏✑ t✕✥✫
✒✎✍✔❧✫ ✒✎✌✢✣✔✫ ✡✸✎✱✒❑✔ ✎ ✼✖✎✏✑ ✡✸✒✌✎✲✑★ ✗✎☞✪✔✔✗✔✏✚ ✥✏✚
✓✔✤ t✤✒✎✌ ✢✮✖✏ ❧✏ ❧✚✛✚✒✘✔✌ ✮✯✰ ✡✔✒✢✒☞✪✔✒✌✍✤ ✎✏✑✎★
t✤✎✘✔✔✒✢✙✔✏✚ ✗✔✯✢ ✼✖✎✏✑ ✗✔✡❧ ✥✏✚ ❧✚✛✚✘✔ ✍✔ ✮✤ ✗✘✙✙✖
✖✮✤✚ ✮✯✰ ✒✍❧✤ ✒✎✷✔✏✬✔ ✺✔✏❆✔ ✥✏✚ ✒✍❧✤ ✒✎✷✔✏✬✔ ❧✥✲✮ ✎✏✑
t✤✎✘✔✔✒✢✙✔✏✚ ✍✔ ✓✔✲✒✥✫ t★ ✗✪✔✎✔ ✎✔✙☛ ✹✗t✯✒✎✍ ✌❑✎✔✏✚✻
❧✏ ✴✏❧✔ ✗✌◆❧✚✛✚✘✔ ✒t❧✥✏✚ ❖t✔✜ ✡✸✎✔✮ ✎ ✡✔✏✬✔✣✔ P✔✱✚✦✔★✔✴✚
☞✡✬✶ ▼✡ ❧✏ ❧✥✔✙✔✏✒t✌ ✮✔✏✚✫ ✼❧✏ ✡✔✒✢✌✚❆✔ (Ecologi-

cal system) ✍✮✔ t✔✌✔ ✮✯✰ ✡✔✒✢✒☞✪✔✒✌ ✎✏✑ ❧✚♦✓✔✜ ✥✏✚
✗✔✎✔❧ (habitat) ✡✙✔✜✎✢✣✔ ✎✏✑ ✓✔✔✯✒✌✍ ✎ ✢✔❧✔✙✒✖✍
✍✔✢✍✔✏✚ ✍✔ ✙✔✏❉ ✮✯✰ ✒✎✒✓✔✕✖ ✡✸✍✔✢ ✎✏✑ ✡✙✔✜✎✢✣✔ ✎
✒✎✒✓✔✕✖ ✡✒✢✒☞✪✔✒✌✙✔✏✚ ✥✏✚ ✒✓✔✕✖ ✡✸✍✔✢ ✎✏✑ ✡✔✒✢✌✚❆✔ ✡✔✴ t✔✌✏
✮✯✚✫ t✮✔❣ ✗★❉✩✗★❉ ✡✸✍✔✢ ✎✏✑ ✡✔✯✘✔✏ ✎ t✤✎✩t✚✌☛
✒✎✍✔❧ ✳✥ ❢✔✢✔ ✼❧ ✡✙✔✜✎✢✣✔ ✎✏✑ ✗✓✙☞✌ ✮✔✏ t✔✌✏ ✮✯✚✰
●❧ ✡✸✍✢✣✔ ✍✔✏ ✡✔✒✢✒☞✪✔✒✌✍ ✗✖☛✎✲✑★✖ (Ecological

adaptation) ✍✮✌✏ ✮✯✚✰

✌✢✡✑ ✎✏✑ ✡✙✔✜✎✢✣✔ ✎✏✑ ✡✔✢☞✡✒✢✍ ✗✚✌❧◆✛✚✘✔ ❧✏ ✛✖✔ ✮✯✰
✗✒✘✔✍✌✢ t✤✎ ☞✪✔★✥✚✧★ ✡✢ ✮✤ ✒✥★✌✏ ✮✯✚ ✡✢✚✌☛ ✎☛✑◗
t★✥✚✧★ ✗✔✯✢ ✎✔✙☛✥✚✧★ ✥✏✚ ✓✔✤ ✢✮✌✏ ✮✯✚✰ ✛✮☛✌ ❧✏ ✴✏❧✏
t✤✎ ✓✔✤ ✮✯✚✫ t✔✏ ✴✍ ✥✚✧★ ❧✏ ♦✲❧✢✏ ✥✚✧★ ✥✏✚ ☞✎✌✚❆✔ ▼✡
❧✏ ✒✎✭✢✣✔ ✍✢✌✏ ✮✯✚✰

t✯✎✥✚✧★ ✗✔✯✢ ●❧✎✏✑ ✵✔✶✍ ✡✙✔✜✎✢✣✔ ✎✏✑ ✛✮☛✌
✥✮❑✎✡✲✣✔✜ ✌❑✎ ✮✯✚✰ ✙✏ ✌❑✎ ✗✕✙ ✡✸✔✎✱✑✒✌✍ ✵✔✶✍✔✏✚ t✯❧✏
✩✓✔✲✒✥✫ t★ ✎ ✒✥❘❙✤ ✎✏✑ ❧✔✪✔ ✡✔✢☞✡✒✢✍ ✒✳✙✔ ✍✢✌✏ ✮✯✚✰
✙✏ ✎✔✙☛✥✚✧★ ✎✏✑ ✌❑✎✔✏✚ t✯❧✏ ✩✌✔✡✥✔✖✫ ✎✬✔✔✜✫ ✗✔♦✸✜✌✔ ✎
❧✲✙✜ ✎✏✑ ✡✸✍✔✷✔ ❧✏ ✓✔✤ ✡✸✓✔✔✒✎✌ ✮✔✏✌✏ ✮✯✚✰ t✯✒✎✍ ✵✔✶✍✔✏✚
✍✔ ✓✔✲✒✥✫ ✎✔✙☛ ✎ t★ ✎✏✑ ❧✔✪✔ ✡✔✢☞✡✒✢✍ ✗✔♦✔✖✩✡✸♦✔✖
t✤✎✔✏✚ ✎✏✑ t✤✒✎✌ ✢✮✖✏✫ ✛❇❈✖✏ ✎ ✒✎✍✒❧✌ ✮✔✏✖✏ ✥✏✚ ❧✮✔✙✍
✮✔✏✌✔ ✮✯✰

❚❯❱❲❳ ❚❨ ❩❳❲❬ ❭❪❫❴❪ ❵❨ ❩❪❵ ❚❴❛❴ ❩❴❜❴ ❵❞❡
❩❳❲❤❴❴❨❳ ❥❲❦❴♠❲❜♥ ❲❯♣❴ qr ❤❴s♠❲❴r✉ ❜✇① q②♠③s❳ ❜❭ qr
❵❲❴ ②r✉ ✇④⑤ ❥✇❭❴r②❳⑥❨ ❜✇① q⑦⑧❴❳ ⑨❴❴❥⑥❛❴r✉ ②r✉①
⑩❚❶❳⑤❭r ❩❭ ②r✉① ❩❭②❷❬ ❫❴❴❪❴r✉ ②r✉① ❲ ❵❩❸❴❨❴r✉ ②❳⑥❨
❪❵❨r ❤❴❨❴❜❭ ❲r❶ ❫❴❴❞② ❩❭ ❜✇ ②r✉ ❚❴❹ ❩❴❜r ❵❞✉❡
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❢✎✏✑ ✒✓✔✒ ✕ ✖❢✗✘✙✏✑ ✚✛ ✚✑✜✢ ✖✣✤✑✑✥✛ ✦ ✧✙✗✎★✑

❜✩✪✫✬✪✫✭✮ (ecology) ✯✪✰✱ ✲✳✮✩ ✴✪✪✵✪✪ ✶✫✷ ✱✪✫

✯✪✰✱✪✫✸ (Oikos) ❫✹✪✫❜✩✪✫✺✻ ✹✪✼✽ (logy) ❫✬✪✫✭✮✻

✺✫ ❧✾✬✩✽ ✿❀✪ ❁✼❂ ✹✪✫❜✩✪✫✺ ✩✪ ✯✪✪❧✰✱✩

✹✈✪❃ ❫❄✪✽ ❅✈✪✪ ❫✬✪✫✭✮✻ ✩✪ ✹✈✪❃ ❧✶❆✪❀ ❇✪

✹❈❇❇❀ ✺✫ ❁✼❂ ✯✪✪❧✰✱✩ ✹✈✪✪❃❀❉✺✪✽ ❊❋●■❏●■❑▲▼◆❖P◗▲

◆❥ ◆●❘❙●●■❚❪ ❯❱❲❳❨●■❚❪ ❑❩❲❬●■❚ ◗ ❭●❴❵❯ ❑▲◗●❛●❲❬●■❚ ◗■❝

❞❡●❥▼ ◗■❝ ❣◆ ❯■❚ ❬❙❨❨❱ ❤❘❪ ✐❋▼♥❴❦❥■ ◆❥ ❬●♠♦❩

❤●■❱■ ◗■❝ ❋●❥❛● ❤▲ ❨■ ✐❋ ❦●P● ❥❤❩■ ❤❘❚ ❚ ❑❯♣❱

◆q●❛●▲r●●❭s●▲ ❬❱♣❭t ❤❘✉❋❏ (Ernst Haeckel)❪

♠❑✇❤●■❚❱■ ❦◗♣◆qP●❯ ❦❱① 1869 ❯■❚ ❬●■❊❋●■❏●■❑▲

(Oekologie) r●②♥ ❋● ◆q❨●■③ ♠❋❨●❪ ◆●♠❥♠❭P●♠❩❋▲

◗■❝ ④●❩● ◗■❝ ❣◆ ❯■❚ ❑●❱■ ❑●❩■ ❤❘❚⑤ ❑▲◗❙●●♠❥❨●■❚

⑥❑❘♠◗❋⑦ ◗ ❬❑❘♠◗❋ ⑥⑧●●❘♠❩❋ ◆❨●♣◗❥❛●⑦ ❡●t❋●■❚

◗ ■❝ ◆●❥❭◆♠❥❋ ❦❚◆❋♣ ◗■❝ ❬❡❨❨❱ ❋● ■ ❤▲

◆●♠❥♠❭P●♠❩❋▲ ♠◗④●❱ ❋❤❩■ ❤❘❚⑤ ❬❩⑨ ❑▲◗❙●●♠❥❨●■❚ ❋●

❬●◆❦ ❯■❚ ◗ ⑩❱❋● ⑧●●❘♠❩❋ ◆❨●♣◗❥❛● ❦■ ❬❚❩❦➧❶❚❙●●■❚

❋● ◗❘④●♠❱❋ ❬❙❨❨❱ ❤▲ ◆●♠❥♠❭P●♠❩❋▲ ❤❘⑤

❷❸❹❺❻❼❽❸ ❾❿➀ ❷➁➂❸❺ (Types of Ecosystems)

➃✪❧✽❅✸➄✪ ✾❉➅❇❅➆ ✱✪✫ ➃✳✩✪✽ ✶✫✷ ❁✼✸➆ ➇✈✪✬✮❇ (Terrestrial)

➃✪❧✽❅✸➄✪ ✶ ✭✬✮❇ (Aquatic) ➃✪❧✽❅✸➄✪❂ ➇✈✪✬✮❇ ➃✪❧✽❅✸➄✪

✩✪✫ ➃❉❀➆ ❫✿✪❇✪✫✾✻ (Biomes) ✾✫✸ ❧✶✴✪➈❅ ❧✩❇✪ ✭✪

✺✩❅✪ ❁✼❂ ✿✪❇✪✫✾➉ ➃✪✼❈✪✪✫ ✸ ✶ ➃✳✪❧➊✪❇✪✫✸ ✩✪ ➋✩ ✺✾❉✱✪❇ ❁✼➉

✭✪✫ ➋✩ ✿➌➍✫ ✴✪✪✼✲✪✫❧✬✩ ➎✪✫➄✪ ✾✫✸ ➃✪❇✪ ✭✪❅✪ ❁✼❂ ➃➏✈✶✮ ➃✽

❧✶❧✴✪➐❀ ✿✪❇✪✫✾ ✩✮ ✺✮✾✪ ✩✪ ❧❀❈✪✪❃✽➊✪ ✭✬✶✪❇❉ ✶

✹➃➎✪❇ ✺✸✿✸❈✪✮ ❅➑✶ ✩✽❅✫ ❁✼✸❂ ✹❅➆ ❧✶✯✪✫✵✪ ➃❧✽❧➇✈✪❧❅❇✪✫ ✸

✾✫ ✸ ➃✪✱➃ ✶ ✭✸❅❉✹✪✫ ✸ ✶✫✷ ✹✸❅✺➒✿✸❈✪✪✫ ✶✫✷ ✶❉✷✬ ❇✪✫✲ ✩✪✫

❫✿✪❇✪✫✾✻ ✩❁❅✫ ❁✼✸❂ ❜✺✾✫ ✸ ✶✵✪✪ ❃➉ ❅✪➃✾✪❀➉ ✹✪✱❃✳❅✪ ✶

❧✾➓➔✮ ✺✸✿✸❈✪✮ ✹✶❇✶ ✴✪✮ ✯✪✪❧✾✬ ❁✼✸❂ ✺✸✺✪✽ ✶✫✷ ✶❉✷→

➃✳✾❉➅✪ ➃✪❧✽❅✸➄✪ ➆ ✶❀➉ ❄✪✪✺ ➎✪✫➄✪➉ ✾➣➇✈✪✬ ✹✪✼✽ ↔❉➊➌↕✪

(Tundra) ➃✪❧✽❅✸➄✪ ❁✼✸❂ ✭✬✮❇ ➃✪❧✽❅✸➄✪ ✩✪✫ ✺✾❉✱✳✮

➃✪❧✽❅✸➄✪ ✶ ❅✪✭✫ ✭✬ ✶✫✷ ➃✪❧✽❅✸➄✪ ✾✫✸ ✿✪➙↔✪ ✭✪❅✪ ❁✼❂ ✺✾❉✱✳✮

➃✪❧✽❅✸➄✪ ✾✫✸ ✾❁✪✺✪✲✽✮❇➉ ➛✶✪✽❀✱✾❉➅✪➉ ➃✳✶✪✬ ❧✴✪❧➑✪ (Coral

reef)➉ ➃✪❧✽❅✸➄✪ ✺❧➜✾❧✬❅ ❁✼✸❂ ❅✪✭✫ ✭✬ ✶✫✷ ➃✪❧✽❅✸➄✪ ✾✫ ✸

➝✮✬✫✸➉ ❅✪✬✪✿➉ ✺❧✽❅✪➋➙➉ ✩➞→ ✶ ✱✬✱✬ (Marshes

and bogs) ✯✪✪❧✾✬ ❁✼✸❂

❷❸❹❺❻❼❽❸ ➂➟ ➂❸➠➡ ❷➁➢❸❸➤➟ ❾ ➥❼❺➦➨❸ (Structure

and functions of Ecosystems)

➃✪❧✽❅✸➄✪ ✩✮ ✺✸✽➩❀✪ ✾✫✸ ✶❁✪➙ ➫➃✬✰❈✪ ➃✪✼❈✪✪✫✸ ✶ ✭✸❅❉✹✪✫✸ ✩✮

➃✳✭✪❧❅❇✪✫✸ ✩✪ ✶➊✪❃❀ ✺❧➜✾❧✬❅ ❁✼❂ ❇❁ ➫❀✶✫✷ ➭➃✳✪❧➊✪❇✪✫✸ ✶

➃✪✼❈✪✪✫✸ ✩✮ ➃✳✭✪❧❅❇✪✫✸ ✶✫✷➯ ❜❧❅❁✪✺➉ ❧✶❅✽➊✪ ✶ ➫❀✩✮

✺✸➅❇✪ ✩✪✫ ✴✪✮ ✶❧➊✪❃❅ ✩✽❅✪ ❁✼❂ ✺✸✽➩❀✪ ✩✮ ✱➏❧✵↔ ✺✫➉

✺✴✪✮ ➃✪❧✽❅✸➄✪ ✾✫✸ ✭✼❧✶✩ ✶ ✹✭✼❧✶✩ ✩✪✽✩ ❁✪✫❅✫ ❁✼✸❂

✹✭✼❧✶✩ ❇✪ ✴✪✪✼❧❅✩ (Abiotic factors) ✩✪✽✩✪✫✸ ✾✫ ✸

❅✪➃✾✪❀➉ ✶✵✪✪❃➉ ✺➲❇❃ ✩✪ ➃✳✩✪✯✪➉ ✹✪✱✳❃❅✪➉ ✾➏✱✪ ✩✮ ❧➇✈✪❧❅

✶ ✹✭✼❧✶✩ ❇✪ ✹✩✪✿❃❧❀✩ ❅➑✶ ➭✩✪✿❃❀ ➌✪❜❃ ✹✪➈✺✪❜➌➉

✭✬➉ ❀✪❜↔↕✪✫✭❀➉ ✶✼✷❧➳✯✪❇✾➉ ➃✷✪➵➇➃✷✪✫✽✺➉ ➃✪✫↔✪❧✯✪❇✾ ✹✪❧✱➯

✺❧➜✾❧✬❅ ❁✼✸❂ ✭✼❧✶✩ ✩✪✽✩✪✫✸ (Biotic factors) ✾✫✸

➫➸➃✪✱✩➉ ➫➃✴✪✪✫➈❅✪ ➭➃✳✪✈✪❧✾✩➉ ❧➺❅✮❇✩ ✶ ❅➏❅✮❇✩➯

❅✈✪✪ ✹➃❄✪↔✩ ✯✪✪❧✾✬ ❁✼✸❂ ➫➸➃✪✱✩✪✫✸ ✾✫✸ ✺✴✪✮ ❁✽✫ ➃✪✼❈✪✫

✺❧➜✾❧✬❅ ❁✼✸➉ ✭✪✫ ➃✳✩✪✯✪➻✺✸✯✬✫✵✪➊✪ ➃✳❧➼❇✪ ➺✪✽✪ ✹➃❀✪
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❍✞✞✟✠✡ ☛✡✞☞✟ ✌✍✎✏ ✑✒✓✞✔ ✕✟✖✞✗ ✘✟✙ ✚✑❍✞✞✟✛☞✞✜✞✟ ✎ ✔✟✎ ✢✞✞✣✞✌✞✤✗

✠✎☞t ✠✍✥✟✦ ✧✌✤✖✞★ ☛✣✤✗★ ✩✪✌✟ ✜✞✍✤ ✥❍✞✗ ✑✞✍✫✞✞✟ ✎ ✑✤ ✧✡❍✞✬✤

✠✗✘ ✢✞✞✧✔✭ ✌✍✎✏ ✧✮☞✗✯✣ ✕✟✖✞✗ ✘✟✙ ✚✑❍✞✞✟✛☞✞✜✞✟✎ ✔✟✎ ✥❍✞✗

✔✞❡✥✞✌✞✤✗ ✠✍✥✟✦ ✥✞❡✑★ ☛✞✰✞★ ✢✞✟✤ ✜✞✧✱ ✢✞✞✧✔✭ ✌✍✎✏ ✘t✙✲

✔✞❡✥✞✌✞✤✗★ ✠✞✟ ✱✪✥✤✟ ✔✞❡✥✞✌✞✤✗ ✠✗✘✞✟✎ ✑✤ ✧✡❍✞✬✤ ✌✍✎★ ✚✳✌✟✎

✩✤✔ ♣☞✤ ✘✟✙ ✔✞❡✥✞✌✞✤✗ (Top carnivores) ✘✟✙ ♦✑

✔✟✎ ✠✞✡✞ ✠✞☞✞ ✌✍✏ ✠✍✥✟✦ ☛✞✠✴ ✜✞✍✤ ✡✟✘✭✞ ✜✞✧✱✏ ✜✑✰✞✵✣★

✘✟ ✌✍✎★ ✠✞✟ ✔✶☞ ✠✗✘✞✟✎ ✑✤ ✧✡❍✞✬✤ ✌✎✍ ✷✠✍✥✟✦ ✣✞✍✘✞ ✜✞✍✤

✧❢✸✹★ ☞✓✞✞ ✘t✙✲ ✜✳✯ ✜✑✰✞✵✣★ ✠✍✥✟ ✦☛✍✛✵✗✧✤✯✞ ✜✞✍✤

✜✳✯ ✥✪✈✔ ✠✗✘✞✖✞t ✔✶☞✣✞✟ ✎ ✣✞✟ ✜✑✰✞✧✵☞ ✣✤ ✚✳✌✟✎ ✥✤✭

✑✱✞✓✞✞✟✺ ✔✟✎ ✑✧✤✘✧☞✬☞ ✣✤☞✟ ✌✍✎✏

✑✒✞✓✞✧✔✣ ✚✑❍✞✞✟✛☞✞★ ✚✻✑✞✱✣ ✑✤ ✧✡❍✞✬✤ ✌✍✎★ ✠☛✧✣

✑✒✞✓✞✧✔✣ ✚✑❍✞✞✟✛☞✞★ ✧✮☞✗✯✣ ✚✑❍✞✞✟✛☞✞✜✞✟✎ ✘✟✙ ❍✞✞✟✠✡

☛✡☞✟ ✌✍✎✏ ✧✮☞✗✯✣ ✚✑❍✞✞✟✛☞✞ ✧✑✙✤ ☞✶☞✗✯✣ ✚✑❍✞✞✟✛☞✞✜✞✟ ✎

✘✟✙ ✮✞✤✞ ✼✞✞✽ ✠✞☞✟ ✌✍✎✏ ✜✑✰✞✵✣ ✑✒✻✯✟✣ ♣☞✤ ✑✤ ✔✶☞✣✞✟✎

✑✤ ✧✡❍✞✬✤ ✌✞✟☞✟ ✌✍✎✏ ✯✟ ✜✑✰✞✵✣ ✾✳✌✟✎ ✷✔✶☞✣✞✟ ✎ ✣✞✟✹

✧✘✧❍✞✳✡ ✑✱✞✓✞✞✟✺★ ✠✍✥✟✦ ✣✞☛✬✧✡✣ ✘ ✜✣✞☛✬✧✡✣ ✜✘✯✘✞✟ ✎

✜✞✍✤ ✧✔✿❀✗ ✣✗ ✚✘✬✤☞✞ ✘✟✙ ✧✭✽ ✑✞✟❁✞✣ ☞❂✘✞✟✎ ✔✟ ✎ ✑✧✤✘✧☞✬☞

✣✤ ✱✟☞✟ ✌✍✎✏ ✑✞✧✤☞✎❞✞ ✘✟✙ ✠✗✘✞✖✞t ✽✣ ✼✞✞❃ ✦ ❄✞✶✎✼✞✭✞ ✥✟

✑✤♣✑✤ ✠t❅✴✟ ✌t✽ ✌✞✟☞✟ ✌✍✎✏ ✚✱✞✌✤✖✞ ✘✟✙ ✧✭✽ ✦ ✑✞✍✫✞✟ ✑✤

✠✗✧✘☞ ✤✌✡✟ ✘✞✭✞ ✽✣ ✣✗❅✴✞ (Beetle) ✽✣ ✔✟✎❆✣ ✣✞

❍✞✞✟✠✡ ✌✍★ ✠✞✟ ✔✟❆✣ ✥✞❡✑ ✣✞ ❍✞✞✟✠✡ ✌✍ ✜✞✍✤ ✥✞❡✑ ✽✣ ☛✞❇✞

✮✞✤✞ ✼✞✞ ✧✭✯✞ ✠✞☞✞ ✌✍✏ ✯✌ ✼✞✞❃ ⑥✔ ✜✞✍✤ ✾✥ ⑥✔ ✥✟

✽✣ ♣☞✤ ✥✟ ✱✪✥✤✟ ♣☞✤ ✑✤ ❈✠✞✬ ✑✒✘✞✌ ✌✗ ✼✞✞❃ ❄✞✶✎✼✞✭✞

(Food chain) ✣✌✭✞☞✗ ✌✍✏ ✼✞✞❃ ❄✞✶✎✼✞✭✞ ✣✗ ✑✒✧⑥✯✞

✔✟✎ ✽✣ ♣☞✤ ✥✟ ✱✪✥✤✟ ♣☞✤ ✑✤ ❈✠✞✬ ✘✟✙ ♦✑✞✎☞✤✖✞ ✣✞✟

❈✠✞✬ ✑✒✘✞✌ (Flow of energy) ✣✌☞✟ ✌✍✎✏ ✼✞✞❃ ❄✞✶✎✼✞✭✞✽❡

✑✶✓✞✣ ✜✡t⑥✔ ✡ ✌✞✟✣✤ ✽✣ ✱✪✥✤✟ ✥✟ ✠t❅✴✗ ✌✞✟☞✗ ✌✍✎✏

✚✱✞✌✤✖✞✞✓✞✬ ✦ ✽✣ ✩✪✌✞★ ✠✞✟ ✜✳✡ ✑✤ ✧✡❍✞✬✤ ✌✍★ ✘✌

✜✡✟✣ ✧✮☞✗✯✣ ✚✑❍✞✞✟✛☞✞✜✞✟✎ ✣✞ ❍✞✞✟✠✡ ✌✍ ✜✞✍✤ ☞✶☞✗✯✣

✔✞❡✥✞✌✞✤✗ ✜✡✟✣ ✧✮☞✗✯✣ ✠✗✘✞✟ ✎ ✥✟ ✜✑✡✟ ❍✞✞✟✠✡ ✣✗ ✑✪✧☞✬

✣✤☞✟ ✌✍✎✏ ✾✥ ✑✒✣✞✤ ✑✒✻✯✟✣ ✔✞❡✥✞✌✞✤✗ ✠✗✘ ✽✣ ✥✟

✜✧✫✞✣ ✑✒✣✞✤ ✘✟✙ ✧✢✞✣✞✤ ✑✤ ✧✡❍✞✬✤ ✌✍✏ ✑✧✤✖✞✞✔♣✘♦✑

✼✞✞❃ ❄✞✶✎✼✞✭✞✽❡ ✜✞✥✑✞✥ ✔✟✎ ✽✣✦✱✪✥✤✟ ✥✟ ✠t❅✴✗ ✌t✾✬ ✌✍✎✏

✑✒✠✞✧☞✯✞✟✎ ✘✟✙ ✾✥ ✑✒✣✞✤ ✠t❅✴✟ ✌✞✟✡✟ ✷✜✓✞✞✬☞❉ ✠✗✘✞✟✎ ✣✗ ✼✞✞❃

❄✞✶✎✼✞✭✞✜✞✟✎ ✘✟✙ ✧✘✣Ü✑ ✚✑✭❊✫✞ ✌✞✟✡✟ ✑✤✹ ✣✞✟ ✼✞✞❃ ✠✞✭

(Food web) ✣✌✞ ✠✞☞✞ ✌✍✏

✥✞✔✞✳✯☞❧ ✱✞✟ ✑✒✣✞✤ ✣✗ ✼✞✞❃ ❄✞✶✎✼✞✭✞✽❡ ✑✞✾✬ ✠✞☞✗

✌✍✎✦ ✩✤✞✾✬ ✼✞✞❃ ❄✞✶✎✼✞✭✞ (Grazing food-chain)

✜✞✍✤ ✜✑✤✱ ✼✞✞❃ ❄✞✶✎✼✞✭✞ (Detritus food chain)

✩✤✞✾✬ ✼✞✞❃ ❄✞ ✶✎✼✞✭✞ ✑✞✍✫✞✞✟ ✎ ✷✚✻✑✞✱✣✹ ✥✟ ✜✞✤✎❍✞ ✌✞✟✣✤

✔✞❡✥✞✌✞✤✗ ✷☞✶☞✗✯✣ ✚✑❍✞✞✟✛☞✞✹ ☞✣ ✠✞☞✗ ✌✍★ ✧✠✥✔✟✎

✢✞✞✣✞✌✞✤✗ ✔✰✯✔ ♣☞✤ ✑✤ ✌✍✎✏ ✌✤ ♣☞✤ ✑✤ ❈✠✞✬ ✣✞ ➴✞✥

✌✞✟☞✞ ✌✍★ ✧✠✥✔✟ ✎ ✢✘✥✡★ ✚✻✥✠✬✡ ✘ ✧✘✰✞✵✡ ✑✒✧⑥✯✞✽✎

✥✧❋✔✧✭☞ ✌✍✎✏ ✼✞✞❃ ❄✞✶✎✼✞✭✞ ✔✟ ✎ ☞✗✡ ✥✟ ✑✞❡✩ ♣☞✤ ✌✞✟☞✟

✌✍✎ ✜✞✍✤ ✌✤ ♣☞✤ ✑✤ ❈✠✞✬ ✣✔ ✌✞✟☞✗ ✠✞☞✗ ✌✍✏ ✜✑✤✱

✼✞✞❃ ❄✞✶✎✼✞✭✞ ✩✤✞✾✬ ✼✞✞❃ ❄✞✶✎✼✞✭✞ ✥✟ ✑✒✞●☞ ✔✶☞ ✑✱✞✓✞✞✟ ✺

✑✤ ✧✡❍✞✬✤ ✌✍ ✜✞✍✤ ✾✥✔✟✎ ✣✞☛✬✧✡✣ ✑✱✞✓✞✬ ✣✞ ✜✑✰✞✵✡

✥✧❋✔✧✭☞ ✌✍✎✏

❝■❏■❑▲ ▼❑◆ ❖P◗■❘ (Types of Biomes)

✧✑✲✭✟ ✜✫✯✯✡ ✥✟ ✜✞✑ ✠✞✡ ❢✽ ✌✍✎ ✧✣ ❙☛✞✯✞✟✔❚ ✣✞

✜✓✞✬ ✛✯✞ ✌✍❯ ✜✞✜✞✟★ ✌✔ ✜☛ ✥✎✥✞✤ ✘✟✙ ✘t✙✲ ✑✒✔t✼✞

☛✞✯✞✟✔ ✑✌✩✞✡✟ ✎ ✜✞✍✤ ✚✳✌✟✎ ✤✟✼✞✞✎✧✣☞ ✣✤✟✎✏ ✥✎✥✞✤ ✘✟✙ ✑✞❡✩

✑✒✔t✼✞ ☛✞✯✞✟✔ ✾✥ ✑✒✣✞✤ ✌✍✎ ❧ ✘✡ ☛✞✯✞✟✔★ ✔❱♣✓✞✭✗✯

☛✞✯✞✟✔★ ✰✞✞✥❍✞✪✧✔ ☛✞✯✞✟✔★ ✠✭✗✯ ☛✞✯✞✟✔ ✜✞✍✤ ✚❲✩

✑✒✱✟✢✞✗✯ ☛✞✯✞✟✔✏ ✾✡✣✗ ✧✘✢✞✟❁✞☞✞✜✞✟✎ ✣✞ ✧✘♣☞✞✤✑✪✘✬✣

✘✖✞✬✡ ✥✞✤✖✞✗ 15.1 ✔✟✎ ✘✧✖✞✬☞ ✌✍✏

❳❨▼ ❩■❬❭❘■❪■❏❫❴◗ ❵❛ (Biogeochemical Cycle)

✥✪✯✬ ❈✠✞✬ ✣✞ ✔✪✭ ✥✒✞✟☞ ✌✍✏ ✧✠✥✑✤ ✥❋✑✪✖✞✬ ✠✗✘✡ ✧✡❍✞✬✤

✌✍✏ ✯✌✗ ❈✠✞✬ ✠✍✘✔✎❅✭ ✔✟✎ ✑✒✣✞✢✞ ✥✎✢✭✟❁✞✖✞✦✧⑥✯✞ ✮✞✤✞

✠✗✘✡ ✑✒✧⑥✯✞ ✜✞✤✎❍✞ ✣✤☞✗ ✌✍★ ✠✞✟ ✌✤✟ ✑✞✍✫✞✞✟✎ ✘✟✙ ✧✭✽

❍✞✞✟✠✡ ✘ ❈✠✞✬ ✣✞ ✔t✼✯ ✜✞✫✞✞✤ ✌✍✏ ✑✒✣✞✢✞ ✥✎✢✭✟❁✞✖✞ ✘✟✙

✱✞✍✤✞✡ ✣✞☛✬✡ ❅✞✾✬✜✞♥✛✥✞✾✬❅★ ✜✞♥✛✥✗✠✡ ✘ ✣✞☛✬✧✡✣

✯✞✍✧❢✣ ✔✟✎ ✑✧✤✘✧☞✬☞ ✌✞✟ ✠✞☞✗ ✌✍✏ ✫✞✤☞✗ ✑✤ ✑✌t❡✩✡✟ ✘✞✭✟

✥✪✯✞✬☞✞✑ ✣✞ ☛✌t☞ ✲✞✟✵✞ ❍✞✞❢ ✷✘✟✙✘✭ 0.1 ✑✒✧☞✢✞☞✹

✑✒✣✞✢✞✥✎✢✭✟❁✞✖✞ ✑✒✧⑥✯✞ ✔✟✎ ✣✞✔ ✜✞☞✞ ✌✍✏ ✾✥✣✞ ✜✞✫✞✟ ✥✟

✜✧✫✞✣ ❍✞✞❢ ✑✞✍✫✞✟ ✣✗ ✢✘✥✡✦✧✘✥✠✬✡ ✧⑥✯✞ ✔✟✎ ✜✞✍✤ ✢✞✟❁✞

❍✞✞❢ ✜♣✓✞✞✾✬ ♦✑ ✥✟ ✑✞✍✫✞✟ ✘✟✙ ✜✳✯ ❍✞✞❢✞✟✎ ✔✟✎ ✥✎✧✩☞ ✌✞✟

✠✞☞✞ ✌✍✏

✑✶✓✘✗ ✑✤ ✠✗✘✡ ✧✘✧✘✫✞ ✑✒✣✞✤ ✘✟✙ ✠✗✧✘☞ ✠✗✘✞✟ ✎ ✘✟✙

♦✑ ✔✟✎ ✑✞✯✞ ✠✞☞✞ ✌✍✏ ✯✟ ✠✗✘✫✞✞✤✗ ✧✘✧✘✫✞ ✑✒✣✞✤ ✘✟✙

✑✞✧✤✧♣✓✞☞✣✗✯ ✜✎☞✥✺☛✎✫✞✞✟✎ ✑✤ ✠✗✧✘☞ ✌✍✎✏ ✠✗✘✫✞✞✤✗ ☛✌t✭☞✞
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☞�❧✎�✏ ✑✒✓✑✔ ☞✍☞�❧ ✠✞✡ ✕�✖�✞☛

✠♦
(Forest)

A. ✥✗✎� ☎✂✘✕✍✙�✏✖

A1. ❍�✆☛✙✖❧✞✚�✏✖

A2. ✛✎�✜✛�✄✏

B. ✢�✏✄�✞✗✎� ☎✂✘✕✍✙�✏✖

C. ✕�✞✂❧✖✟

✑✓ ✝☛✜ ✠ ✥✗✎� ☛①✣✤�✟

✷✓ ✈✙�✜✢�✦✗☎ ☛①✣✤�✟

✸✓ ✄✘✏✖ ☛①✣✤�✟

✹✓ ✢�✏✄ ☛①✣✤�✟

✑✓ ✥✗✎� ☎✂✘✕✍✙�✏✖

✷✓ ✢�✏✄�✞✗✎� ☎✂✘✕✍✙�✏✖

✭✣✘✁✛✏✧

A1. ✈★✟✏✖✩ ✛�✞✗�☎

✄r✠�✞✍ ☎✏ ☎☛✏✪

A2. ✛�✞✗�☎ ✄r✠�✞✍ ☛✞✍

✙�♦✏

B. ✥✛♠�✫✩ ✈✠✬

❄�✘☎ ♠✏✠�✞✍ ✭✠

✠✆✡✮✯ � ☎☎✜✘

✈�✂✰ ✛✰�✤��✞✱✧

☞✞ ❍�❧✛✆❧

C. ✈★✟✏✖ ✠

✛�✞✗�☎ ✄r✠�✞✍ ☎✏

☎☛✏✪ ✂☛❞✲✏ ☎✏

✈✛ ✞ ✳ � � ✠ ✴ ✡ ✄

✛✄✟✏ ✛❧✄✪

✛�✞✗ �☎ ✄r✠�✞✍ ☞✞

❍�❧✛✆❧ ✠ ♠✁✠ ✛✰�✤��✞✱

☎� ✕✵✦✄ ☎☛ ✖�

♦ ✵�✞♦�✪

☞❧✍✂✙�✶✄ ☛✴✰� ✠ ☞�✤�

✵✏ ❣✆☛☞ ☎✏ ✛✄✟✏

✛❧✄✪

A1. ✈☞✍✚✖ ✠✴✳��✞✍ ✠✞✡ ✺✦✍✮✩
✟✍✕✞ ✠ ❄�♦✞ ✠✴✳�✪

A2. ☎☛ ❄�♦✞✩ ☛✙✖☛ ✫➴✻�✼✜
✠✞✡ ✠✴✳�✩ ✈✂✙�☎

✛✶♠�✂✄✖�✞✍ ☎� ✐☎

☞�✤� ✛�✖� ♠�♦�✪

✰�✞♦�✞✍ ☛✞✍ ☎✏✘✬✛✄✍✝✞✩
✻☛✝�✰✮✯✩ ✛✳�✏ ✠

✣✄♦✙��❧✏ ♠✍✄✦✈�✞✍ ☎�

✛�✖� ♠�♦�✪

B. ☛✙✖☛ ❄�♦✞ ✻�✁✮✯✞ ✛r�✞

✠�✟✞ ✠✴✳�✪ ✛�✁✙��✞✍ ☎✏

✛✶♠�✂✄✖�✞✍ ☛✞✍ ☎☛

✂✠✂✠✙�✄� ✬ ✈�✞☎✩

✕✏✻✩ ☛✞❝✛✟ ✈�✂✰
☞�☛�✽✖ ✛✶♠�✂✄✖�➴✪

✂✝✟✵❧✏✩ ✚�❧✝�✞✢�✩

✛✳�✏✩ ☎�✟✞ ❍��✟✆✩

✛✵�✮✯✏ ✢�✞❧ ✠ ✣✠✍✡☎

✈�✂✰✪

C. ☞✰�✕✵�❧ ☎�✞✎�✙��❧✏
✠♦ ♠✁☞✞ ✬ ✛�✼♦✩

✛✡❧ ✠ ✣✛✆✶☞ ✈�✂✰✪

☎✾✛✡�✞✮✯�✩ ✻✏✟✩ ❍��✟✆✩
✂✵❧✎�✩ ✚�❧✝�✞✢�✩ ❍�✞✂✮✯✖✞ ✠

✻☛✝�✰✮✯ ✈�✂✰ ☛✦✚✖

✛✶�✎�✏✪

✑ ☞✞ ✸ ✽✖✆♦ ✠♦✣✛✂✄✬

✠✦✡✿ ✕✮✯✞ ✣✄♦✙��❧✏ ☎✏✘

✛✍✄✝✞✍✩ ❧✞✍✝♦✞ ✠�✟✞ ♠✏✠✙��❧✏

✠ ✛✳�✏✪

✹✓ ✚�❧✝�✞✢�✩ ✻✆✵✞✩ ✂✵❧✎� ✠

✛✴✤✠✏ ✛❧ ❧✵♦✞ ✠�✟✏

✂✝✟✵❧✏✪

❄��☞✩ ✛✞✮✯ ✠ ✟✍✕✏ ✺�✂✮✯✖�✞✍

☎✏ ✈♦✦✛✂✣✤�✂✄✪

✂♠❧�✛✡✩ ♠✞✕❧�✩ ❍�✁✍☞✩

✻✏✄�✩ ✟♣☎✮✯✕❀❄��✩

✵�✤�✏✩ ✻✆✵✞✩ ☞�➴✛ ✠ ✈✽✖

☎✏✮✯✞ ✈�✂✰ ♠✏✠✪

❄��☞✩ ☎✵✏✍ ✬ ☎✵✏✍ ✠✴✳�

♠✁☞✞ ✬ ✈�✞☎ ✠ ☛✦✟�✖☛

☛①✣✤�✟✏✖

❄��☞ ❍�✆✂☛

A1. ❍�✆☛✙✖ ❧✞✚�� ☞✞ 10°

✥r�❧ ✠ ✰✂✳�✎�

✈✳��✍✢�

A2. 10° ☞✞ 25° ✥r�❧
✠ ✰✂✳�✎� ✈✳��✍✢�

B. ✛✆✠✏✜ ✥r�❧✏ ✈☛✞✂❧☎�✩

✥r�❧✏✬✛✆✠✏✜ ✐✂✢�✖�✩

✛✂✢✻☛✏ ✠ ☛✙✖

✖✆❧�✞✛

C. ✖✆❧✞✂✢�✖� ✠ ✥r�❧

✈☛✞✂❧☎� ☎� ✥❁✻

✈✳��✍✢�✏✖ ❍��✝✬

☞�✼✕✞✂❧✖� ☎� ✠✦✡✿

❍��✝✩ ✈✟�✣☎�✩

☎♦ �✮ � ✠

✣✠✞✡✍✮✞♦✞✂✠✖♦ ✰✞✢�✪

✑✓ ☞✵�❧�✩ ☎�✟�✵�❧✏✩

☛①✣✤�✟✏✩ ❡✕✬

✐✟✬✚��✟✏✪

✷✓ ✝☛✜ ☛①✣✤�✟ ✠✞✡

✝�✁✎� ✳�✞❂� ✐✘✞☎�☛�✪

✸✓ ✘✦✎✮❱� ♠✟✠�✖✦ ✛✶✰✞✢�

✑✓ ✈✛✶✡✏☎� ✠✞✡ ✂✠✢��✟

✳�✞❂�✩ ✈�✣✘❱✞✂✟✖�✩ ✰✂✳�✎�

✈☛✞✂❧☎� ✠ ❍��❧✄

✷✓ ✖✆❧✞✂✢�✖� ✠✞✡ ✠✦✡✿ ❍��✝

✠ ✥r�❧ ✈☛✞✂❧☎�✪

A1. ✄�✛☛�♦ 20° ☞✞ 25°

☞✞❃ ✟✝❍ �✝ ✐☎

☞☛�♦ ✂✠✄❧✎�

A2. ✄�✛☛�♦ 25° ☞✞ 30°

☞✞❃
✠✗��✜ ✬ ✠�✂✗�✜☎ ✈�✁☞✄

1,000 ✂☛❃☛✏❃ ✐☎
➼✄✦ ☛✞✍

B. ✄�✛☛�♦ 20° ☞✞ 30°

☞✞❃
✠✗��✜ ✬ ☞☛�♦ ❡✛ ☞✞

✂✠✄✂❧✄ ❅ 750 ☞✞
1,500 ✂☛✓☛✏✓
✣✛✗✘ ➼✄✦✐✍ ✄✤��

✈☞�✙��❧✎� ✢�✏✄✪

C. ✿�✞✘✏ ✈�✰✶✜ ➼✄✦ ✠

☛✙✖☛ ❡✛ ☞✞ ✝☛✜
✝✶✏✗☛ ➼✄✦ ✄✤�� ✟✍✕✏

✭✠✗��✜ ❧✂✵✄✧ ✢�✏✄

➼✄✦✪

✠✗��✜ ✔ ☛✦✚✖✄✔ ✂✵☛✛�✄

✠✞✡ ❡✛ ☛✞✍ 400 ☞✞

1,000 ✂☛❃☛✏❃

✄�✛☛�♦ ✔ 20º ☞✞ 45º ☞✞❃✪

21 ☞✞ 38º ☞✞❃✪

15 ☞✞ 35º ☞✞❃✪

2 ☞✞ 25º ☞✞❃✪

✠✗��✜ ✔ A ☞✞ D -50 ✂☛❃☛✏❃

☞✞ ☎☛

✝☛✜✩ ✥✗✎� ♠✟✠�✖✦✩ ✠✗��✜

500 ☞✞ 1,250 ✂☛✓☛✏✓✪

✥✗✎� ✝✶✏✗☛ ✠ ✢�✏✄ ➼✄✦✪

✠✗��✜ ✔ 500 ☞✞ 900 ✂☛✓☛✏✓✪

❆❇❈❇❉❊ ❋●■●❏❑❇▲ ●❏▼❉◆❇
t❖P❇❈◗ ❘❙❆❙❚❇❯
❢P◆❇❉❲❇❳❇❨❩

❊❬▼❇
P❭❪●❢❳t❇❳ P

●❏❇❫❇❯ t❇❳
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✶✞ ✟✠✆✠ ✆✡ ✂☛☞
✷✞ ✌✍✎✏✑✄ ✆✡ ✂☛☞

-------

✶ ✌☛ ✷º ✌☛✞✥
✟✠✐✍✠✝ ✍☛r ✒✂✒✂✓✠✟✠ ✔
✂✠♦✎✏✠✕ ✂ ✖✠✏✑✗✟✠ ✖✒✓✠✘

✶✞ ✆✡ ✙ ✏✡✏✡
✷✞ ✆✡✙ ✌✍✎✏✑✄ ✏✡✏✡

✟✠✐✍✠✝ ✂ ✂✚✠✠✗ ✍☛ ✒✛✠✜✝✟✠ ✔
✖✈✠✠r✢✠✠☛r ✐☎ ✖✠✓✠✠✒☎✟✥

❁✠✡ ✔ ☎☛✣✠☛✒✡✁✠
✌☛ ❁✂☛☞ ❧✎✤✥

✐✦✠✗✐✠✟✄ ✌☛ ✧✎✦★✩✠ ✐✑✘✠☎
✘✄ ✂✝❞✐✒✟✪ ✫✬✭✠✮✗ ✂☛☞
✖✠✓✠✠☎ ✐☎ ✒✛✠✜✝✟✠✥

✯ ✰✯✰✯✱✲✳✲ ✴✵✸ ✹✺ ✰✻✸✼✲ ✽✹ ✾✿✳✵ ✹❀✸❂ ❃✾✴✵✸ ❄❅❆✲✲❇✳❈❉

✻✺✰✯✳ ✽✹t✵ ✿✺ ❊❋✰✯❋●❍✲ ✴✵✸■ ✰✯✰✱✲✯✳ ❊❋✯✲✹ ✻❀✾✵❏

➴✻✲❇❉ ✻❑ ✯ ❊✲✵▲✲✿ ✳▼✯✲✵✸ ✿✺ ◆❊✰❖❆✲✰✳ ✾✰P✴✰❑✳ ✹❀❂

❃t✿✺ ◆❊❑❜✱✲✳✲ ✾✸✾✲✽ ✯✵● ✰✯✰◗✲❘t ◗✲✲❙✲✵✸ ✴✵✸ ✰◗✲❘t ✹❀❂

❍✹ ✰◗✲❘t✳✲ ❚✲✵❯✲✺❍ ✹✲✵t✵ ✯✵● ✾✲❆✲❏✾✲❆✲ ✾✲✴✰❍✿ ❄❅❆✲✲❇✳❈

✯▲✲❇ ✯✵● 12 ✴✹✺t✲✵✸ ✴✵✸ ◗✲✺ ✰◗✲❘t ✹❀■ ◗✲✺ ✹❀❂ ✰✯✰◗✲❘t

❅✱❍❍t✲✵✸ ✾✵ ❊✳✲ ❱❑✳✲ ✹❀ ✰✿ ✰❊❲❑✵ 100 ✿✽✲✵❳❨ ✯▲✲✲✵❇ ✸

✴✵✸ ✯✲❍❡✴✸❳❑ ✯ ✻❑✴✸❳❑ ✿✺ ✾✸✽❱t✲ ✴✵✸ ✽✲✾✲❍✰t✿

❩✲❬✿✲✵✸ ✿✲ ✾✸✳❡❑t ❑❙◗✲❙ ❭✿ ✻❀✾✲ ❅❆✲✲❇✳❈ ❪✼❑✲✯

✽✰✹✳ ✽✹✲ ✹❀❂ ✽✲✾✲❍✰t✿ ✳▼✯✲✵✸ ✿✲ ❍✹ ✾✸✳❡❑t ❊✲❀✱✲✵ ✯

❊❋✲❫✲✺ ➴✳✿✲✵✸ ✾✵ ✹✲✵t✵ ✯✲❑✵ ❱❴✺❍ ❊❋✯✲✹ ✯✵● ❵✲✽✲ ❪t✲

✽✹✳✲ ✹❀❂ ❍✹ ❱❴ ✻✺✯✲✵✸ ❵✲✽✲ ✽✲✾✲❍✰t✿ ✳▼✯✲✵✸ ✯✵●

❅✯❛✲✲✵▲✲❫✲ ✾✵ ❅✲✽✸◗✲ ✹✲✵✳✲ ✹❀ ❅✲❀✽ ◆t✯✵● ✯✲❍❡❉ ✻❑ ✯

✰✴❢❝✺ ✴✵✸ ✰✯❩✲❬t ✾✵ ❊❡t❣ ❅✲✽✸◗✲ ✹✲✵✳✲ ✹❀❂ ❍✵ ❱❴ ✴❡❤❍✳❣

✾✲❀✽ ✳✲❊ ✾✵ ✾✸❱✲✰❑✳ ✹✲✵✳✵ ✹❀✸❂ ✻❀✯✴✸❳❑ ✴✵✸ ✻✺✯✱✲✲✽✺ ✯

❊❍✲❇✯✽❫✲ ✯✵● ❪✺❱ ❍✵ ✽✲✾✲❍✰t✿ ✳▼✯✲✵✸ ✯✵● ❱❴✺❍ ❊❋✯✲✹

✻❀✯ ◗✲❥❏✽✲✾✲❍✰t✿ ❱❴ (Biogeochemical cycles)

✿✹✵ ✻✲✳✵ ✹❀✸❂ ❦❪✲❍✲✵♠ (Bio) ✿✲ ❅❆✲❇ ✹❀ ✻✺✯ ✳❆✲✲ ❦♥❍✲✵♠

(Geo) ✿✲ ✳✲♣❊❍❇ ❊q❆✯✺ ❊✽ ◆❊✰❖❆✲✳ ❱❢❝✲t✵✸❉ ✰✴❢❝✺❉

✯✲❍❡ ✯ ✻❑ ✾✵ ✹❀❂ ✻❀✯ ◗✲❥❏✽✲✾✲❍✰t✿ ❱❴ ✼✲✵ ❊❋✿✲✽ ✯✵●

✹❀✸ ❏ ❭✿ ❙❀✾✺❍ (Gaseous cycle) ❅✲❀✽ ✼❥✾✽✲

✳❑❲❬✺ ❱❴ (Sedimentary cycle)❉ ❙❀✾✺❍ ❱❴

✴✵✸ ❊✼✲❆✲❇ ✿✲ ✴❡❤❍ ◗✲✸❳✲✽s✾❋✲✵✳ ✯✲❍❡✴✸❳❑ ✯ ✴✹✲✾✲❙✽ ✹❀✸❂

✳❑❲❬✺ ❱❴ ✯✵● ❊❋✴❡❤✲ ◗✲✸❳✲✽ ❊q❆✯✺ ✿✺ ◗✲❥❊❊❇❬✺ ❊✽ ❊✲❃❇

✻✲t✵ ✯✲❑✺ ✰✴❢❝✺❉ ✳❑❲❬ ✯ ❅❘❍ ❱❢❝✲t✵✸ ✹❀✸❂

✉✇①② (The water cycle)

✾◗✲✺ ✻✺✯✱✲✲✽✺❉ ✯✲❍❡✴✸❳❑ ✯ ❖❆✲❑✴✸❳❑ ✴✵✸ ✻❑ ✿✲ ❭✿

❱❴ ❪t✲❭ ✽❤✲✳✵ ✹❀✸❉ ✻✲✵ ✳✽❑❉ ❙❀✾ ✯ ③✲✵✾ ❅✯❖❆✲✲ ✴✵✸ ✹❀❏

❃✾✵ ✹✺ ✻❑✺❍ ❱❴ ✿✹✲ ✻✲✳✲ ✹❀ ❄✻❑❱✯❋● ✯✵● ✰❑❭

❅✱❍✲❍ 13 ✼✵❤✲✵✸■❂

④⑤⑥⑦⑧ ①② (The carbon cycle)

✾◗✲✺ ✻✺✯✱✲✲✰✽❍✲✵✸ ✴✵✸ ✿✲❪❇t ❊✲❍✲ ✻✲✳✲ ✹❀❂ ❍✹ ✾◗✲✺

✿✲❪❇✰t✿ ❍✲❀✰❙✿ ✿✲ ✴❥❑ ✳▼✯ ✹❀✸❂ ✻❀✯✴✸❳❑ ✴✵✸ ❅✾✸❤❍

✿✲❪❇t ❍✲❀✰❙✿ ✯✵● ⑨❊ ✴✵✸ ✻✺✯✲✵✸ ✴✵✸ ✰✯⑩✴✲t ✹❀✸❂

✿✲❪❇t ❱❴ ✿✲❪❇t ❳✲❃❅✲❶❷✾✲❃❳ ✿✲ ❊✰✽✯✰✳❇✳ ⑨❊ ✹❀❂

❍✹ ❊✰✽✯✳❇t ❊✲❀✱✲✲✵✸ ✴✵✸ ❊❋✿✲❛✲❏✾✸❛❑✵▲✲❫✲ ❊❋✰❴❍✲ ❵✲✽✲

✿✲❪❇t ❳✲❃ ❅✲❶❷✾✲❃❳ ✯✵● ❍✲❀✰❙✿✺✿✽❫✲ ❵✲✽✲ ❅✲✽✸◗✲ ✹✲✵✳✲

✹❀❂ ❃✾ ❊❋✰❴❍✲ ✾✵ ✿✲❪✲✵❇✹✲❃❳❸✵❬❈✾ ✯ ❹❑❥✿✲✵✾ ❪t✳✲ ✹❀❉

✻✲✵ ✿✲❪❇✰t✿ ❍✲❀✰❙✿ ✻❀✾✵❏❖❬✲❱❇❉ ✾✵❺❍❥❑✲✵✾❉ ✾✯❋●✲✵❻✲

(Sucrose) ✯✵● ⑨❊ ✴✵✸ ❊✲❀✱✲✲✵✸ ✴✵✸ ✾✸✰❱✳ ✹✲✵ ✻✲✳✲ ✹❀❂

✿✲❪✲✵❇✹✲❃❳❸ ✵❬❈✾ ✿✲ ✯❡●❲ ◗✲✲❙ ✾✺✱✲✵ ❊✲❀✱✲✲✵✸ ✿✺ ✻❀✰✯✿

✰❴❍✲❅✲✵✸ ✴✵✸ ❊❋❍✲✵❙ ✹✲✵ ✻✲✳✲ ✹❀❂ ❃✾ ❊❋✰❴❍✲ ✯✵● ✼✲❀✽✲t

✆✡✄♦
(Acquatic)

✐✂✗✟✄♦
(Altitudinal)

✶✞ ❼✄✡☛r✪ ✝✒✏♦✠✬✪ ✌✒☎✟✠✤✬
✂ ✖✜♦ ✖✠✏✑✗ ✛✠❽✒✍

✷✞ ✍❧✠✌✠✣☎✪ ✐✑✂✠✡✔
✒✛✠✒❾✠✪ ✡❿✣❽✝ ✂ ➀✂✠☎✝✏
✍✎➁✠ (Estuaries)

✫✬✭✄ ✐✂✗✟✄♦ ➂☛✒✦✠♦✠☛r ✂☛☞
❁✠✡ ✆❿✌☛ ✔ ✒❧✍✠✡♦
✤r★✄✆ ✂ ☎✠➃✘✄ ✐✂✗✟ ✈✠☛➄✠

✡✘★➅✄ ✂☛☞ ✂�✈✠ ✔ ✒✂✡✠☛
✖✠✒✏✥ ✣➆✠☛✡ ✆☛✕☎✠✪ ✣☛r★☛✪
✆r✣✡✄ ➇✠✠☛★➅☛✪ ✢✠☛☎✪ ✟☎❧✔
✟☎❧ ✂☛☞ ✐✈✠✄✪ ✘✄★➅☛✪ ✌✠✬✐
✖✠✒✏ ✆✄✂✔✆r✟✎

✢✠❿✂✠✡ ✂ ✖✜♦ ✆✡✄♦ ✂
✌✍✎✏✑✄ ✐✠✏✐ ✌✍✎✏✠♦ ✂
✌✠✁✠ ❧✄ ✐✠✝✄ ✍☛r ☎❧✝☛
✂✠✡✄ ✆r✟✎ ✂ ✐✑✠✦✠✄✥

➈➉➊➉➋➌ ➍➎➏➎➐➑➉➒ ➎➐➓➋➔➉ →➣↔➉➊↕ ➙➛➈➛➜➉➝
➞↔➔➉➋➟➉➠➉➡➢

➌➤➓➉
↔➥➦➎➞➠→➉➠ ↔

➎➐➉➧➉➝ →➉➠
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❢✎✏✑ ✒✓✔✕ ✖ ✗✑✘✙✚ ✎✛✜✢

✣✤✥✦✧★ ✩✪ ✫✦✬✭✦✦✪✮ ✤✪✯ ✫✰✦✦✪✮ ✤ ✱✲✳✦✪✮ ✴✦✵✦ ✶✦✷✸★ ✲✦✹✸✺✦✻✼✩✦✹✲

①✬✩ ✽✾✼✿ ❀✦✪✿❁ ❀✬❂ ❃✦✪❄✦ ✶✦✷✦✪✸❀✦✹✲❅✪✧❆✩❂ ✱✦✪ ✫✦✬✭✦✦✪✮ ✶❁

✱✬✣✤✶ ✣t❇✦✺✦✪✮ ✽✪✮ ✫❈❇✾✼✿ ★❀❁✮ ❀✦✪✿✪❂ ✤✪ ✫✦✬✭✦✦✪✮ ✤✪✯ ❦✿✶✦✪✮

✽✪✮ ✩✮✣❡✿ ❀✦✪ ✱✦✿✪ ❀✬✮❉ ❇✪ ✫✦✬✭✦✪ ❇✦ ✿✦✪ ❃✦✦✶✦❀✦✣✵❇✦✪✮ ✤✪✯

❊✦✦✪✱★ ✷★✿✪ ❀✬✮❂ ✺❋❇●✦✦ ✩■❏✽ ✱❁✤✦✪✮ ✴✦✵✦ ✣✤✥✦✣✧✿ ❀✦✪

✱✦✿✪ ❀✬✮❉ ❃✦✦✶✦❀✦✵❁ ❑✫❊✦✦✪① ✣✶❇✪ ①▲ ✶✦✷✦✪✸❀✦✹✲❅✪✧✩ ✶✦✪

✶✦✷✸★ ✲✦✹✺✦✻✼✩✦✹✲ ✽✪✮ ✫✣✵✤✣✿✸✿ ✶✵✿✪ ❀✬✮❂ ✺✦✬✵ ❃✤✩★

✣t❇✦ ✴✦✵✦ ✤✦❇✾✽✮✲▼ ✽✪✮ ◆✦✪✲✳✿✪ ❀✬✮❉ ✹★✽✪✮ ❃✦✪❄✦ ✶✦✷✦✪✸❀✦✹✲❅✪✧✩

✶✦ ✱✮✿✾✺✦✪✮ ✤✪✯ ✽✵★✪ ✫✵❂ ✩■❏✽ ✱❁✤ ✺✫✥✦✧★ ✶✵✿✪ ❀✬✮❉

✩■❏✽ ✱❁✤✦❧✦✾✺✦✪✮ ✴✦✵✦ ✶✦✷✦✪✸❀✦✹✲❅ ✪✧❆✩ ✺✦✻✼✩❁✱★ ✫❈✣t❇✦

✴✦✵✦ ✶✦✷✸★ ✲✦✹✺✦✻✼✩✦✹✲ ✽✮✪ ✫✣✵✤✣✿✸✿ ❀✦✪✶✵ ✫✾★⑥ ✤✦❇✾✽✮✲▼

✽✪✮ ✺✦ ✱✦✿❁ ❀✬ ❖✣❡P✦ ◗❘❙❚❯❉

✈❱❲❳❨❩❬❭ ❪❫ (The oxygen cycle)

✫❈✶✦❃✦✐✩✮❃▼✪❄✦❧✦ ✣t❇✦ ✶✦ ✫❈✽✾❴✦ ✩❀✐✫✣✵❧✦✦✽ (By

product) ✺✦✻✼✩❁✱★ ❀✬❉ ❇❀ ✶✦✷✦ ✪✸❀✦✹✲❅ ✪✧ ❆✩ ✤✪✯

✺✦✻✼✩❁✶✵❧✦ ✽✪✮ ✩✣❵✽✣▼✿ ❀✬ ✣✱✩✩✪ ❦✱✦✸❂ ✶✦✷✸★

✲✦✹✺✦✻✼✩✦✹✲ ✤ ✱▼ ✣✤✽✾✼✿ ❀✦✪✿✪ ❀✬✮❉ ✺✦✻✼✩❁✱★ ❡t

✷❀✾✿ ❀❁ ✱✣✧▼ ✫❈✣t❇✦ ❀✬❉ ✷❀✾✿ ✩✪ ✵✦✩✦❇✣★✶ ✿✰✤✦✪✮

✺✦✬✵ ✩✣❵✽❛❧✦✦✪✮ ✽✪✮ ✺✦✻✼✩❁✱★ ✫✦✹✸ ✱✦✿❁ ❀✬❉ ❇❀ ★✦✹✧❅✦ ✪✱★

✤✪✯ ✩✦●✦ ✣✽▼✶✵ ★✦✹✧❅✪✧ ✷★✦✿❁ ❀✬ ✿●✦✦ ✷❀✾✿ ✩✪ ✺❋❇

❴✦✣★✱✦✪✮ ✤ ✿✰✤✦✪✮ ✩✪ ✣✽▼✶✵ ✶✹✸ ✿✵❀ ✤✪✯ ✺✦✻✼✩✦✹✲

✷★✦✿❁ ❀✬ ✱✬✩✪✐ ✺✦❇✵★ ✺✦✻✼✩✦✹✲❂ ▲❝❇■✣✽✣★❇✽ ✺✦✻✼✩✦✹✲

✺✦✣❜❉ ✩■❇✸✫❈✶✦❃✦ ✽✪✮ ✫❈✶✦❃✦✐✩✮❃▼✪❄✦❧✦ ✫❈✣t❇✦ ✤✪✯ ❜✦✬✵✦★❂

✣✤✧✦✣✽★ ✤ ✤❧✦✸✶ (Pigment) ✺✦✣❜ ✽✪✮ ❇❀ ▲✶

✽❀✰✤✫■❧✦✸ ✥✦✧✶ ❀✬❉ ❖✤✦❇✾ ✽✪✮ ❞✤✿✮P✦ ❣✫ ✩✪ ✫✦✹✸ ✱✦★✪

✤✦▼❁ ★✦✹✧❅✦✪✱★ ✶✦✪ ✺✣✭✦✶✦✮❃✦ ✱❁✤ ✫❈♦❇❏✦ ❣✫ ✩✪ ①❈❀❧✦

✶✵★✪ ✽✪✮ ✺✩✽●✦✸ ❀✬✮❯ ✤✪✯✤▼ ✤✾✯◆ ✣✤✣❃✦❄✧ ✫❈✶✦✵ ✤✪✯

✱❁✤ ✱✬✩✪✐ ✤✾✯◆ ✽❤❜✦ ✱❁✤✦❧✦✾ ✤ ❥▼■ ①❈❁★ ▲❝①❁ (Blue

green algae) ❀❁ ✹✩✪ ✫❈♦❇❏✦ ①✬✩❁❇ ❣✫ ✽✪✮ ①❈❀❧✦

✶✵★✪ ✽✪✮ ✩❏✦✽ ❀✬✮❉ ✩✦✽✦❋❇✿⑥ ★✦✹✧❅✦✪✱★ ❇✦✬✣①✶❁✶✵❧✦

(Fixation) ✴✦✵✦ ❀❁ ✫❈❇✦✪① ✽✪✮ ▼✦✹✸ ✱✦✿❁ ❀✬❉ ★✦✹✧❅✦✪✱★

✶✦ ▼①❊✦① 90 ✫❈✣✿❃✦✿ ❊✦✦① ✱✬✣✤✶ (Biological) ❀✬❂

✺●✦✦✸✿❆ ✱❁✤ ❀❁ ①❈❀❧✦ ✶✵ ✩✶✿✪ ❀✬✮❉ ❞✤✿✮P✦ ★✦✹✧❅✦ ✪✱★ ✶✦

✫❈✽✾❴✦ ✩❈✦ ✪✿ ✣✽♠♥❁ ✤✪✯ ✩■❏✽ ✱❁✤✦❧✦✾✺✦✪✮ ✶❁ ✣t❇✦ ✤

✩✮✷✮✣✭✦✿ ✫✦✬✭✦✦✪✮ ✶❁ ✱✲✳✪✮ ✤ ✵✮✭✦❈ ✤✦▼❁ ✽❤❜✦ ❀✬❂ ✱❀✦♣ ✩✪ ❇❀

✤✦❇✾✽✮✲▼ ✽✪✮ ✫❀✾♣❡✿❁ ❀✬❉ ✤✦❇✾✽✮✲▼ ✽✪✮ ❊✦❁ ✣✷✱▼❁ ❡✽✶★✪

(Lightening) ✤ ✺✮✿✣✵❏✦ ✣✤✣✶✵❧✦ (Cosmic

radiation) ✴✦✵✦ ★✦✹✧❅✦✪✱★ ✶✦ ❇✦✬✣①✶❁✶✵❧✦ ❀✦✪✿✦ ❀✬❉

❢✎✏✑ ✒✓✔q ✖ ✚✑rs✉✑✇②✚ ✎✛✜✢

✱▼ ✺❧✦✾✺✦✪✪✮ (H
2
O) ✤✪✯ ✣✤✥✦✧★ ✩✪ ✺✦✻✼✩❁✱★ ❑♦✫❋★

❀✦✪✿❁ ❀✬ ✺✦✬✵ ✫✦✬✭✦✦✪✮ ✶❁ ✤✦❄✫✦✪♦✩✱✸★ ✫❈✣t❇✦ ✤✪✯ ❜✦✬✵✦★ ❊✦❁

❇❀ ✤✦❇✾✽✮✲▼ ✽✮✪ ✫❀✾✮❡✿❁ ❀✬✮❉

❭❱③④⑤❱⑦❬❭ ❪❫ (The nitrogen cycle)

✤✦❇✾✽✮✲▼ ✶❁ ✩✮✵❡★✦ ✶✦ ✫❈✽✾❴✦ ✥✦✧✶ ★✦✹✧❅✦ ✪✱★❂

✤✦❇✾✽✮✲▼❁❇ ①✬✩✦✪✮ ✶✦ 79 ✫❈✣✿❃✦✿ ❊✦✦① ❀✬❉ ✣✤✣❊✦❋★

✶✦✷✸✣★✶ ❇✦✬✣①✶ ✱✬✩✪✐ ▲✣✽★✦✪ ▲✣✩✲❂ ❋❇■✣✼▼✶ ▲✣✩✲❂
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✞✟✠✡✠☛☞✟✠✌✍ ✎✏✌✑✒✓ (Ecological balance)

❢✔✕✖ ✗✘❢✙✚✛✜✘ ✢✘ ✣✘✤✘✕ ✥✦✛ ✧✖✤✘✦ ✛ ✤✦★ ✕✥✩✪✘✢ ✥✦✛

✗✙✫✗✙ ✬❢✚✔ ✕✘✭✢✚✘ ✔✖ ✣✤✫✮✘✘ ✯✖ ✗✘❢✙❢✫✮✘❢✚✔

✕✛✚✩❧✰ ✯✱✲ ✢✯ ✚✳✘✖ ✕✛✳✘✤ ✯✱✴ ✧✵ ✧✖✤✶✘✘❢✙✢✘✦ ✛ ✔✖

❢✤❢✤✶✘✚✘ ✣✗✦✷✘✘✤✸★✚ ✫✮✘✘✢✖ ✙✯✦✲ ✹✥✺✘✻ ✗❢✙✤✚✼✰ ✳✘✖

✯✘✦✴ ❧✦❢✔✰ ❣✦✕✘ ✗✽✘✤✸★❢✚✔ ✈✾✿❀❁❂❃ (Natural

succession) ✤✦★ ❄✘✙✘ ✯✖ ✯✘✦✚✘ ✯✱✲ ❅✕✦ ✗✘❢✙✚✛✜✘ ✥✦ ✛

✯✙ ✗✽✧✘❢✚ ✔✖ ✕✛❆✢✘ ✤✦★ ❣✔ ✫✮✘✘❅✼ ✕✛✚✩❧✰ ✤✦★ ❇✗ ✥✦✛

✳✘✖ ✤❢❍✘✼✚ ❢✔✢✘ ✧✘ ✕✔✚✘ ✯✱✲ ✢✯ ✕✛✚✩❧✰ ❢✰❢✺❈✚

✗✽✧✘❢✚✢✘✦✛ ✥✦ ✛ ✗✽❢✚✫✗✶✘✘✼ ✤ ✣✘✗✕✖ ✕✯✢✘✦✬ ✕✦ ✯✘✦✚✘ ✯✱✲

✤✩★♦ ✗✽✧✘❢✚✢✘✦ ✛ ✤✦★ ❢✧✛✪✘ ✙✯✰✦ ✤✦★ ✕✛❉✘❊✘✼ ✕✦ ✳✘✖ ✗✢✘✼✤✙❍✘

✕✛✚✩❧✰ ✗✽✘❋✚ ❢✔✢✘ ✧✘✚✘ ✯✱✲ ✕✛✚✩❧✰ ❅✕ ✵✘✚ ✗✙ ✳✘✖

❢✰✳✘✼✙ ✔✙✚✘ ✯✱ ❢✔ ✤✩★♦ ✗✽✧✘❢✚✢✘● ✣✗✰✦ ✳✘✘✦✧✰ ✤

✧✖❢✤✚ ✙✯✰✦ ✤✦★ ❢❧❣ ✪t✕✙✖ ✗✽✧✘❢✚✢✘✦ ✛ ✗✙ ❢✰✳✘✼✙ ✙✯✚✖

✯✱ ✛ ■❢✧✕✕✦ ✗✽✧✘❢✚✢✘✦ ✛ ✔✖ ✕✛❆✢✘ ❢✰❢✺❈✚ ✙✯✚✖ ✯✱ ✣✘✱✙

✕✛✚✩❧✰ ✵✰✘ ✙✯✚✘ ✯✱❏ ❅✕✤✦★ ❑✪✘✯✙❍✘ ❢✤✺✘✘❧ ❉✘✘✕ ✤✦★

✥✱✪✘✰✘✦ ✛ ✥✦✛ ❢✥❧✚✦ ✯✱✛✴ ✧✯✘● ✺✘✘✔✘✯✘✙✖ ✧✛✚✩ ■❢✯✙❍✘✴ ✧✦✵✙✘

✤ ✳✘✱✛✕ ✣✘❢✪❏ ✣▲✢❢✶✘✔ ✕✛❆✢✘ ✥✦✛ ✯✘✦✚✦ ✯✱✛✲ ✪t✕✙✖ ✚✙✗★

✥✘●✕✘✯✘✙✖ ■✵✘❉✘✴ ✺✘✦✙ ✣✘❢✪❏ ✣❢✶✘✔ ✰✯✖✛ ✯✘✦✚✦ ✣✘✱✙

✺✘✘✔✘✯✘❢✙✢✘✦✛ ✤✦★ ❢✺✘✔✘✙ ✗✙ ❢✰✳✘✼✙ ✯✘✦✚✦ ✯✱✛✴ ✣✚✻ ❅✰✔✖

✕✛❆✢✘ ❢✰✢✛❢✛✜✘✚ ✙✯✚✖ ✯✱✲ ✗✘✱✶✘✘✦✛ ✤✦★ ✗✘❢✙❢✫✮✘❢✚✔ ✕✛✚✩❧✰

✥✦✛ ✵✪❧✘✤ ✤✦★ ✔✘✙❍✘ ✯✱✛✲ ✧✱✕✦❡ ✤✰✘✦✛ ✔✖ ✗✽✘✙✛❢✳✘✔

✗✽✧✘❢✚✢✘✦✛ ✥✦✛ ✔✘✦❅✼ ▼✢✤◆✘✰ ✧✱✕✦❡ ✫✮✘✘✰✘✛✚✙✖ ✤✸★❢❊✘ ✥✦✛ ✤✰✘✦ ✛

✔✘✦ ✕✘✗★ ✔✙✰✦ ✕✦ ✗✽✧✘❢✚✢✘✦✛ ✤✦★ ❢✤✚✙❍✘ ✥✦✛ ✵✪❧✘✤ ✣✘✚✘

✯✱✲ ✢✯ ✗❢✙✤✚✼✰ ✗✽❢✚✫✗✶✘✘✼ ✤✦★ ✔✘✙❍✘ ✯✱✴ ✧✯✘● ❢❄✚✖✢

✤✰❡✗✽✧✘❢✚✢✘✦✛ ✧✱✕✦❡ ❉✘✘✕✴ ✵✘●✕ ✣✘✱✙ ❈✖❖P ✣✘❢✪ ✤✦★ ✤✸✷✘

✗✽✘✙✛❢✳✘✔ ✗✽✧✘❢✚✢✘✦✛ ✤✦★ ✫✮✘✘✰ ✗✙ ❑✬✚✦ ✯✱✛ ✣✘✱✙ ✗✽✘✙✛❢✳✘✔

(Original) ✤✰✘✦✛ ✔✖ ✕✛✙❈✰✘ ✔✘✦ ✵✪❧ ✪✦✚✦ ✯✱✛✲ ✢✯✖

✈✾✿❀❁❂❃ (Succession) ✔✯❧✘✚✘ ✯✱✲

✗✘❢✙❢✫✮✘❢✚✔ ✣✕✛✚✩❧✰ ✤✦★ ✔✘✙❍✘❡ ✰❅✼ ✗✽✧✘❢✚✢✘✦✛ ✔✘

✣✘✬✥✰✴ ✗✽✘✤✸★❢✚✔ ❢✤✗✪✘❣✛ ✣✘✱✙ ✥✘✰✤ ✧❢✰✚ ✔✘✙✔ ✳✘✖

✯✱✛✲ ✥✰✩❊✢ ✤✦★ ✯✫✚✷✘✦✗ ✕✦ ✗✘✪✗ ✕✥✩✪✘✢ ✔✘ ✕✛✚✩❧✰

✗✽✳✘✘❢✤✚ ✯✘✦✚✘ ✯✱✴ ✧✘✦ ✣◗✚✚✘✦✬▲✤✘ ✗t✙✦ ✗✘❢✙✚✛✜✘ ✤✦★ ✕✛✚✩❧✰

✔✘✦ ✗✽✳✘✘❢✤✚ ✔✙✚✘ ✯✱✲ ❅✕ ✣✕✛✚✩❧✰ ✕✦ ✔❅✼ ✣◗✢ ❢❄✚✖✢

✣✰✩✹✥❍✘ ✣✘✚✦ ✯✱✛✲ ✗✽✘✤✸★❢✚✔ ✕✛✕✘✶✘✰✘✦✛ ✗✙ ✧✰✕✛❆✢✘ ✪✵✘✤

✥✯✘✕✘✬✙✘✦✛ ✥✦✛ ✤✩★♦ ✕✥✩✪✽✖ ✧✖✤ ✳✘✖ ❅✕✔✘ ✢✘✱❢✬✔✖✔✙❍✘

✔✙✚✦ ✯✱✛✲ ✤✘✢✩✥✛❖❧✖✢ ✰✘❅❞❘✘✦✧✰ ✤✦★ ❅✕ ✚✙✯ ✢✘✱❢✬✔

❇✗ ✥✦✛ ❑✗❧❙✶✘ ✯✘✦✰✦ ✗✙ ✯✙✦ ✗✘✱✶✘✘✦✛ ✥✦✛ ❅✕✔✘ ✫✤✘✛✬✖✔✙❍✘

(Nitrogen assimilation) ✯✘✦✚✘ ✯✱✲ ✺✘✘✔✘✯✘✙✖ ✧✛✚✩✣✘✦ ✛

❄✘✙✘ ❅✰ ✗✘✱✶✘✘✦ ✛ ✤✦★ ❆✘✘✰✦ ✗✙ ❅✕✔✘ ■✰✘❅❞❘✘✦✧✰❏ ✤✩★♦

✳✘✘✬ ❑✰✥✦✛ ❈❧✘ ✧✘✚✘ ✯✱✲ ❢✗★✙ ✥✸✚ ✗✘✱✶✘✘✦ ✛ ✤ ✧✘✰✤✙✘✦ ✛ ✤✦★

✰✘❅❞❘✘✦✧✰✖ ✣✗❢✺✘❊❞ (Excretion of nitrogenous

wastes) ❢✥❚❯✖✴ ✥✦✛ ❑✗❢✫✮✘✚ ✵✱❱❞✖❢✙✢✘ ❄✘✙✘ ✰✘❅❞❘✘❅❞

✥✦✛ ✗❢✙✤❢✚✼✚ ✯✘✦ ✧✘✚✦ ✯✱✛✲ ✤✩★♦ ✧✖✤✘❍✘✩ ✰✘❅❞❘✘❅❞ ✔✘✦ ✰✘❅❞❘✦❞

✥✦✛ ✗❢✙✤❢✚✼✚ ✔✙✰✦ ✥✦✛ ✕✷✘✥ ✯✘✦✚✦ ✯✱✛ ✤ ✗✩✰✻ ✯✙✦ ✗✘✱✶✘✘✦✛ ❄✘✙✘

✰✘❅❞❘✘✦✧✰ ❡✢✘✱❢✬✔✖✔✙❍✘ ✯✘✦ ✧✘✚✘ ✯✱✲ ✤✩★♦ ✣◗✢ ✗✽✔✘✙ ✤✦★

✧✖✤✘❍✘✩ ❅✰ ✰✘❅❞❘✦❞ ✔✘✦ ✗✩✰✻ ✫✤✚✛✜✘ ✰✘❅❞❘✘✦✧✰ ✥✦✛ ✗❢✙✤❢✚✼✚

✔✙✰✦ ✥✦✛ ✕✷✘✥ ✯✘✦✚✦ ✯✱✛ ✣✘✱✙ ❅✕ ✗✽❢✹✢✘ ✔✘✦ ❖✖ ✰✘❅❞❘✖✔✙❍✘

(De-nitrification) ✔✯✘ ✧✘✚✘ ✯✱ ■❢❈✜✘ ❲❳❨❩❏✲

✈❬❭ ❪❃❫✾❴ ❵❀ (Other mineral cycles)

✧✱✤ ✥✛❖❧ ✥✦✛ ✥✩❆✢ ✳✘t❡✙✘✕✘✢❢✰✔ ✚❛✤✘✦✛❡✔✘✵✼✰✴ ✣✘❜❱✕✖✧✰✴

✰✘❅❞❘✘✦✧✰ ✣✘✱✙ ✯✘❅❖❘✘✦✧✰ ✤✦★ ✣❢✚❢✙❱✚ ✗✘✱✶✘✘✦✛ ✤ ✗✽✘❍✘✖

✧✖✤✰ ✤✦★ ❢❧❣ ✣▲✢❢✶✘✔ ✥✯❛✤ ✤✦★ ✵✯✩✚ ✕✦ ✣◗✢

❆✘❢✰✧ ❢✥❧✚✦ ✯✱✛✲ ✧✖✤✶✘✘❢✙✢✘✦✛ ✤✦★ ❢❧❣ ✣✘✤✺✢✔ ✢✦

❆✘❢✰✧ ✗✪✘✮✘✼ ✗✽✘✮✘❢✥✔ ✚✘✱✙ ✗✙ ✣✔✘✵✼❢✰✔ ❇✗ ✥✦✛

❢✥❧✚✦ ✯✱✛✴ ✧✱✕✦❡ ✗★✘❜✫✗★✘✦✙✕✴ ✕❝✗★✙✴ ✤✱★❢❝✺✘✢✥ ✣✘✱✙

✗✘✦❞✱❢✺✘✢✥✲ ✗✽✘✢✻ ✢✦ ❉✘✩❧✰✺✘✖❧ ❧✤❍✘✘✦✛ ✤✦★ ❇✗ ✥✦✛ ❢✥❚❯✖✴

✥✦✛ ✢✘ ❤✖❧ ✥✦✛ ✣✮✘✤✘ ✰❢✪✢✘✦ ✛ ✤ ✕✥✩✪✽✖ ✧❧ ✥✦✛ ✗✘❣ ✧✘✚✦

✯✱✛✲ ✧✵ ❉✘✩❧✰✺✘✖❧ ❧✤❍✘ ✧❧ ❈✹ ✥✦✛ ✕❢✭✥❢❧✚ ✯✘✦ ✧✘✚✦

✯✱✛✴ ✚✵ ✢✦ ✣✗✷✘✢ ✗✽❢✹✢✘ ❄✘✙✘ ✗✸✮✤✖ ✔✖ ✗✗✼❞✖ ✗✙ ✣✘✱✙

❢✗★✙ ✵✘✪ ✥✦✛ ✕✥✩✪✽ ✚✔ ✗✯✩●❈ ✧✘✚✦ ✯✱✛✲ ✣◗✢ ❧✤❍✘

✚❧♦❞ ✤✦★ ❇✗ ✥✦✛ ✶✘✙✘✚❧ ✗✙ ✗✯✩●❈✚✦ ✯✱✛ ✣✘✱✙ ❢✗★✙

✣✗✷✘✢ ✕✦ ❈✹ ✥✦✛ ✺✘❢✥❧ ✯✘✦ ✧✘✚✦ ✯✱ ✛✲ ✕✳✘✖ ✧✖✤✶✘✘✙✖

✣✗✰✦ ✗✢✘✼✤✙❍✘ ✥✦ ✛ ❉✘✩❧✰✺✘✖❧ ✣✤✫✮✘✘ ✥✦✛ ❑✗❢✫✮✘✚ ❆✘❢✰✧

❧✤❍✘✘✦ ✛ ✕✦ ✯✖ ✣✗✰✖ ❆✘❢✰✧✘✦ ✛ ✔✖ ✣✘✤✺✢✔✚✘ ✔✘✦ ✗t✙✘

✔✙✚✦ ✯✱✛✲ ✤✩★♦ ✣◗✢ ✧✛✚✩ ✗✘✱✶✘✘✦✛ ✤ ✗✽✘❢❍✘✢✘✦ ✛ ✤✦★ ✳✘✷✘❍✘ ✕✦

❅✰ ❆✘❢✰✧✘✦✛ ✔✘✦ ✗✽✘❋✚ ✔✙✚✦ ✯✱ ✛✲ ✧✖✤✶✘✘❢✙✢✘✦✛ ✔✖ ✥✸▲✢✩ ✤✦★

✵✘✪ ✢✦ ❆✘❢✰✧ ✣✗❉✘❢❞✚ ✤ ✗✽✤✘❢✯✚ ✯✘✦✔✙ ❢✥❚❯✖ ✤ ✧❧

✥✦✛ ❢✥❧ ✧✘✚✦ ✯✱✛✲
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✈✎✏✑✒

✶✲ ❝✓✔✕✖✗✘✙✚✗ ✚✛✜✢ ✣

(i) ❢✤✥✤❢✦❢✧★✩ ✪✫✬ ✭✫ ✮★✯✤ ✰✯✱✪✬✳✦ ✪✫✬ ✭❢✥✪❢✦✩ ✴✯✬ ✵

✷✮✸ ✱✫✹✱✦ ✐★✯✺★✫ ✷✧★✸ ✱✫✹✱✦ ✐✻★✼★✽

✷✾✸ ✭✿★✽ ✰✯✱ ✱ ❀✰✯✱ ✰✽✱ ✷❁★✸ ✭✿★✽ ✰✽❢✱✩ ✰✽✱t

(ii) ♠❂✼★✮❢❃❄✬✺★✽❅ ❁★★✭ ✱✫✹ ✪✯❆★✤ ❢✤✥✤ ✪✫✬ ✭✫ ❢✮✭ ✤★✪ ✭✫ ✰★✤✫ ✰★✩✫ ✴✯✬✬❇

✷✮✸ ✐✻✫❅❈✽ ✷✧★✸ ▲❃✯✐✽

✷✾✸ ✭✱★✤★ ✷❁★✸ ❉✤✪✫✬ ✭✫ ✮★✫❉❊ ✤✴✽✬

(iii) ♣❋●★✤★✫✬ ✪✫✬ ✐★■ ✰★✤✫ ✱★✦✫ ✦★✫✴★✬❏★ ✱✫✹ ✭★❑★ ❀★▼◆✭✽✰✤ ❢✪✦✮❈ ❢✤✥✤❢✦❢✧★✩ ✪✫✬ ✭✫ ◆❅★ ❄✤★✩✽ ✴✯❇

✷✮✸ ❀★❅❈✤ ✮★❄★✫❊✤✫❃ ✷✧★✸ ❀★❅❈✤ ❀★▼◆✭★❉✳

✷✾✸ ❀★❅❈✤ ✤★❉❃❖★❉❃ ✷❁★✸ ❀★❅❈✤ ✭❧✐✫✹❃

(iv) ✐✻✮★❏★P✭✬❏✦✫❂★✼★ ✐✻❢✱✻✹❅★ ✱✫✹ ❆★✯❈★✤◗ ✐✻✮★❏★ ✮✽ ♠✐❢▲❑★❢✩ ✪✫✬ ✮★❄❊✤ ✳★❉❊❀★▼◆✭★❉✳ ✰✦ ✱✫✹ ✭★❑★

❢✪✦✮❈ ◆❅★ ❄✤★✩✽ ✴✯❇

✷✮✸ ✐✻★✫❃✽✤ ✷✧★✸ ✮★❄★✫❊✴★❉✳❖✫❃❘✭

✷✾✸ ■❢✪✤★✫■❢✭✳ ✷❁★✸ ❢✱❃★❢✪✤

❙✲ ✘✢❚✢✘❯✘❱❲❳ ✚✛✜✢❲❨❩ ✕❨❬ ❭❪❲❫ ❯❴❵❲❴ ❛❜ ✜❲❞❡❲❨❩ ❣❨❩ ❡❤✘❥❦ ✣

(i) ✐★❢❈❢▲❑★❢✩✮✽ ✭✫ ❀★✐ ◆❅★ ✭✪♥✩✫ ✴✯✬ ❇

(ii) ✐★❢❈✩✬♦★ (Ecological system) ◆❅★ ✴✯❇ ✭✬✭★❈ ✱✫✹ ✐✻✪q✧★ ✐★❢❈✩✬♦★ ✐✻✮★❈★✫✬ ✮★✫ ❄✩★■✬t

(iii) ✧★★r s★✉✬✧★✦★ ◆❅★ ✴✯❇ ♣❈★❉❊ ✧★★r s★✉✬✧★✦★ ✮★ ■✮ ♠❆★✴❈✼★ ❆✫✩✫ ✴q■ ❉✭✱✫✹ ❀✤✫✮ ▲✩❈ ❄✩★■✬t

(iv) ✧★★r ✰★✦ (Food web) ✭✫ ❀★✐ ◆❅★ ✭✪♥✩✫ ✴✯❇ ♠❆★✴❈✼★ ✭❢✴✩ ❄✩★■✬t

(v) ❄★❅★✫✪ (Biome) ◆❅★ ✴✯❇

❛✲ ✘✢❚✢✘❯✘❱❲❳ ✚✛✜✢❲❨❩ ✕❨❬ ❭❪❲❫ ❯❴❵❲❴ ✶✇❜ ✜❲❞❡❲❨❩ ❣❨❩ ❡❤✘❥❦ ✣

(i) ✭✬✭★❈ ✱✫✹ ❢✱❢✿★①✤ ✱✤ ❄★❅★✫✪ (Forest biomes) ✮✽ ✪✴②✱✐③✼★❊ ❢✱❏★✫❂★✩★❀★✫✬ ✮★ ✱✼★❊✤ ✮❈✫✬t

(ii) ✰✯✱ ✿★③P❈★✭★❅❢✤✮ ♣④ (Biogeochemical cycle) ◆❅★ ✴✯❇ ✱★❅q✪✬✳✦ ✪✫✬ ✤★❉❃❖★ ✫✰✤ ✮★

❅★✯❢✾✮✽✮❈✼★ (Fixation) ✱✯✹✭✫ ✴★✫✩★ ✴✯❇ ✱✼★❊✤ ✮❈✫✬t

(iii) ✐★❢❈❢▲❑★❢✩✮ ✭✬✩q✦✤ (Ecological balance) ◆❅★ ✴✯❇ ❉✭✱✫✹ ❀✭✬✩q✦✤ ✮★✫ ❈★✫✮✤✫ ✱✫✹

✪✴②✱✐③✼★❊ ♠✐★❅★✫✬ ✮✽ ♣♣★❊ ✮❈✫✬t

⑤⑥ ⑦⑧⑨ ⑩⑧❶❷❶❸❹⑧❶❺❻⑨ ❼❽❾❺ ⑩❿⑦⑧⑧❶➀❺ ❽❾➁➂ ❽➃➄ ➁⑤➅⑥ ⑩➆⑧➂➀❷➇⑧

➀⑥➈ ➀⑧❸❺❶➀❻ ➉⑩ ❻⑧⑥ ➊➋⑦⑧➋ ➅➌➍ ❻❷ ❶➎➆⑧ ❽➃ ➏⑧➃❷

⑤⑧➐⑧➑➆ ⑩➆⑧➂➀❷➇⑧ ⑩❷ ⑦⑧⑨ ❼❾❷⑧ ⑩❿⑦⑧⑧➀ ➒⑧➊⑧ ❽➃➄ ⑩➆⑧➂➀❷➇⑧

➏⑤➓❺❾➊➅ ⑤⑥ ❽⑨ ⑩❿⑧➀➔➈❶❺❻ ➏⑧⑩➎⑧→➣ ↔➃⑤⑥ ↕❼⑧➙➛ ⑦⑧➜➀➓➈⑩➝

❼⑨➐⑧❶❷➆⑧➣ ➏⑧➃❷ ❻➁➂ ↔➊➀⑧➆❾ ⑤❼➓è⑧⑨ ⑩❶❷➀❺➂➅ ❽⑧⑥❺⑥ ❽➃➓➄

❶➀➞⑧⑥➌⑧ ➏⑧➀⑧⑤ ❸❹⑧⑧➅⑧⑥➓ ➐⑥➓ ⑩⑧➃è⑧⑧⑥➓ ➀ ⑩❿⑧➇⑧⑨ ⑤➐❾➎⑧➆⑧⑥➓ ➐⑥➓

➟⑧❶➅➌➍ ➏➓❺⑤➠❼➓è⑧ ⑩⑧→ ↔⑧❺⑥ ❽➃➓➄ ❶➅❶➞➡❺ ❸❹⑧⑧➅⑧⑥➓ ⑩❷ ↔⑨➀⑧⑥➓

➐⑥➓ ❶➀❶➀è⑧❺⑧ ➀❽⑧➣ ➀⑥➈ ⑩➆⑧➂➀❷➇⑧⑨➆ ❻⑧❷❻⑧⑥➓ ❻⑧ ⑤➓➀⑥➈❺❻ ❽➃➄

➁➅ ❻⑧❷❻⑧⑥➓ ❻⑧ ⑤➐❾❶➡❺ ➢⑧➅ ➀ ⑤➐➤ ❽⑨ ⑩⑧❶❷❺➓➥⑧ ➀⑥➈

⑤➓❷➦⑧➇⑧ ➀ ❼➡⑧➀ ➀⑥➈ ⑩❿➐❾➧⑧ ➏⑧è⑧⑧❷ ❽➃➓➄
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(i) ✑✒✓✔✕✖ ✗✘✔✘✕✙ ✖✚ ✑✒✙✛✜✘ ✢✣✤✘✕✥✘✦✘✧✘✕★ ✖✘✕ ✗✦✘✦✕ ✩✛✪ ✢✣✤✣ ✣✕✫ ✙✘✬✢✭✮✘ ✑✯ ✢✣✢✰✘✱✬ ✗✘✔✘✕✙ ✣✕✫

✢✣✦✯❢✘ ✖✘✕ ✲✤✘✘✳✴✪✵

(ii) ✧✑✬✕ ✈✣✶✫✷ ✑✒✘★✸❢✘ ✙✕★ ✑✘✪ ✹✘✬✕ ✣✘✷✕ ✑✕✺✻✼ ✽✘✺✻✚ ✣ ✾✲✘✗✩✘✯ ✑✘✿❀✘✘✕★ ✑✯ ✪✖ ✾★✢❁✘❂✦ ✷✕✜✘ ✢✷✜✘✕★

✧✘✿✯ ✷✸✰✘✸ ✧✘❀✘✕ ✢✲✬ ✔✩ ✑✔✳✣✕❁✘❢✘ ✖✯✕★ ✢✖ ✢✖✾ ✑✒✖✘✯ ✣✕✫ ✑❁✘✚ ✴✾ ✣✘✢❃✖✘ ✙✕★ ✧✘✦✕ ✩✿★✵ ❄✔✘

✧✘✑ ✴✬ ✑✢❁✘✔✘✕★ ✖✚ ✢✣✢✣❀✘✦✘ ✖✘ ✰✘✚ ❅❆✷✕✜✘ ✖✯ ✾✖✦✕ ✩✿★❇
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■✏ ✑✏✒✓✏✔✕✖✗ ■✏✘✕✙✚✏✓✏✛✜ ✕✢✣✏✛✤✏✗✥ ✓■✏✦✏✚
✓✏✧✥ ✕✢✕✑✏★✩ ✪✫✢✏✚✢✬ ✦✏✛✭✏✏✛✜ ❡✛✜ ✓■✏✦✏✚ ✓✏✕✮

✢✛♦ ✕✢✤✏✚ ❡✛✜ ■✏✯✫✛ ✯✬ ■✏✰✱ ✲✳✢✛♦ ✯✧✜✴ ✚✕✮ ✓✏■✏✗✏✛ ✵❡✥✶✏
✩✯✬✜ ✯✧✉ ✖✏✛ ✷✜✕✦✏■✖ ✷✏✥ ✢✛♦ ✕✫✸ ✓✹✚✏✚ ✺ ❡✛✜ ✕✲✭✏ ✺✻✼
✮✛♥✏✛✜✴ ✚✯ ✓■✏✦✏✚ ■✏✘✏✢✏✥ (Weathering mantle)

✢✩✵■✏✕✖ ✕✢✕✢✹✏✖✏ ✗✏ ✓✏✹✏✏✥ ✯✧✉ ✓✖✽ ✾✷✛ ✪✧✢✿✕✢✕✢✹✏✖✏
✗✏ ✓✏✹✏✏✥ ❡✏✩✏ ❞✚✏ ✯✧✴ ✷✏✧✥ ❀♦✪✏❁ ✓✏✧✥ ✪✫ ✯✬
✓■✏✦✏✚ ❡✛✜ ✕✢✕✢✹✏✖✏ ✓✏✧✥ ✾✷✢✛♦ ■✏✕✥✶✏✏❡✵✢❂■✏ ❀♠❃★✩
✪✧✢✿✕✢✕✢✹✏✖✏ ✗✏ ❡✳♥✚ ✗✏✥✶✏ ✯✧✴ ✾✷❡✛✜ ✗✏✛✾❁ ✓✏✣✲✚❁
✩✯✬✜ ✕✗ ✢✛ ✦✏✛✭✏✉ ✪✯✏❄ ❀♦✪✏❁ ✢ ✪✫ ✗✬ ❀■✏✫❅✹✏✖✏
✓✕✹✏✗ ✯✧✉ ✢✯✬✜ ✪✧✢✿✕✢✕✢✹✏✖✏ ✑✏✬ ❆✚✏■✏✗ ✵✖✥ ■✏✥ ✯✧✴

■✏❇❈✢✬ ■✏✥ ✕✗✷✬ ■✏✘✪✏✕✖ ✗✬ ✓✏✧✷✖ ✓✏✚✳ ❉❊ ✷✛ ❋❊
✫✏♥✏ ✢✤✏❁ ✯✏✛✩✛ ✗✏ ✓✩✳❡✏✩ ✯✧✴ ✸✛✷✏ ✑✏✬ ❡✏✩✏ ✪✏✖✏ ✯✧ ✕✗
✫❞✑✏❞ ②② ■✏✘✕✖✣✏✖ ■✏✘✪✏✕✖✚✏❄✉ ✪✏✛ ✗✑✏✬ ■✏❇❈✢✬ ■✏✥ ✥✯✖✬
❈✏✬✉ ✓✏✪ ✫✳■✖ ✯✏✛ ✲✳✗✬ ✯✧✜✴ ■✏❇❈✢✬ ■✏✥ ✪✧✢✿✕✢✕✢✹✏✖✏ ✸✗
✪✧✷✬ ✩✯✬✜ ✯✧✴ ✪✧✢✿✕✢✕✢✹✏✖✏ ❀✤✶✏ ✗✕●❍✜✹✏✬✚ ■✏✘✮✛✣✏✏✛✜ ❡✛✜
✓✕✹✏✗ ✯✏✛✖✬ ✯✧✴ ✪✧✷✛✿✪✧✷✛ ✯❡ ✹✏✘✳✢✬✚ ■✏✘✮✛✣✏✏✛✜ ✗✬ ✖✥■✏♦
❍✰✱✖✛ ✯✧✜✉ ■✏✘✪✏✕✖✚✏✛✜ ✗✬ ✕✢✕✢✹✏✖✏ ✖✏✛ ✗❡ ✯✏✛✖✬ ✪✏✖✬ ✯✧✉
✫✛✕✗✩ ✪✬✢✹✏✏✕✥✚✏✛✜ ✗✬ ✷✜♥✚✏ ✓✕✹✏✗ ✯✏✛✖✬ ✪✏✖✬ ✯✧✴

❚✏✧✢ ✕✢✕✢✹✏✖✏ ✮✏✛ ✣✏❅✮✏✛✜ ✢✛♦ ❡✛✫ ✷✛ ❍✩✏ ✯✧✉ (Bio)

❫❍✏✚✏✛❏ ✗✏ ✓❈✏❁ ✯✧✿ ✪✬✢ ✖❈✏✏ ❑✏✾✢✕✷❁●✬ (Diversity) ✗✏
✓❈✏❁ ✯✧✿ ✕✢✕✢✹✏✖✏✴ ✷✏✹✏✏✥✶✏ ✣✏❅✮✏✛✜ ❡✛✜ ✕✗✷✬ ✕✩✕✣✲✖ ✑✏✏✧❞✏✛✕✫✗
✦✏✛✭✏ ❡✛✜ ■✏✏✸ ✪✏✩✛ ✢✏✫✛ ✪✬✢✏✛✜ ✗✬ ✷✜♥✚✏ ✓✏✧✥ ❀✩✗✬ ✕✢✕✢✹✏✖✏
✗✏✛ ✪✧✢✿✕✢✕✢✹✏✖✏ ✗✯✖✛ ✯✧✜✴ ✾✷✗✏ ✷✜❍✜✹✏ ■✏✏✧✹✏✏✛✜ ✢✛♦ ■✏✘✗✏✥✉
■✏✘✏✕✶✏✚✏✛✜ ✖❈✏✏ ✷✒✦❡ ✪✬✢✏✶✏✳✓✏✛✜ ✷✛ ✯✧✴ ❀✩✗✬ ✓✏✩✳✢✜✕✣✏✗✬ ✓✏✧✥
❀✩✢✛♦ ▲✏✥✏ ✕✩✕❡❁✖ ■✏✏✕✥✖✜✭✏ ✷✛ ✯✧✴ ✚✯ ■✏❇❈✢✬ ■✏✥ ■✏✏✸ ✪✏✩✛
✢✏✫✛ ✪✬✢✹✏✏✕✥✚✏✛✜ ✗✬ ❃✕✥✢✖❁✩✣✏✬✫✖✏✉ ✸✗ ✯✬ ■✏✘✪✏✕✖ ✖❈✏✏
✕✢✕✑✏★✩ ■✏✘✪✏✕✖✚✏✛✜ ❡✛✜ ❃✕✥✢✖❁✩✣✏✬✫✖✏ ✖❈✏✏ ✕✢✕✑✏★✩ ■✏✏✕✥✖✜✭✏✏✛✜
❡✛✜ ✕✢✕✢✹✏✖✏ ✷✛ ✷✜❍✜✕✹✏✖ ✯✧✴ ✪✧✢✿✕✢✕✢✹✏✖✏ ✷✪✬✢ ✷✜■✏✮✏ ✯✧✴
✚✯ ✕✢✗✏✷ ✢✛♦ ✫✏♥✏✏✛✜ ✢✤✏✏✛❁✜ ✢✛♦ ✾✕✖✯✏✷ ✗✏ ■✏✕✥✶✏✏❡ ✯✧✴

❚✏✧✢✿✕✢✕✢✹✏✖✏ ✗✏✛ ✖✬✩ ✵✖✥✏✛✜ ■✏✥ ✷❡▼✏ ✪✏ ✷✗✖✏ ✯✧✿
(i) ✓✏✩✳✢✏✜✕✣✏✗ ✪✧✢✿✕✢✕✢✹✏✖✏ (Genetic diversity)✉
(ii) ■✏✘✪✏✖✬✚ ✪✧✢✿✕✢✕✢✹✏✖✏ (Species diversity)

✖❈✏✏ (iii) ■✏✏✕✥✖✜✭✏✬✚ ✪✧✢✿✕✢✕✢✹✏✖✏ (Ecosystem

diversity)✴

◆❖P◗❘❖❛❢❙❖❯ ❱❲❘❳❢❘❢❘❨❖❩❖
(Genetic biodiversity)

✪✬✢✩ ✕✩❡✏❁✶✏ ✢✛♦ ✕✫✸ ✪✬✩ (Gene) ✸✗ ❡✒✫✑✏✒✖
✾✗✏✾❁ ✯✧✴ ✕✗✷✬ ■✏✘✪✏✕✖ ❡✛✜ ✪✬✩ ✗✬ ✕✢✕✢✹✏✖✏ ✯✬

❬❭❪ ❪❭❴ ❪❵❜❝❣❜❣❜❤❭✐❭ ❥❦ ❧❴♣❭✐❴ ❥❵qr ❜❥ s✇① ③❴ ④✇①
❬⑤⑥ ❜⑦❭❭❴⑧ q ❜❴⑨ ❣❜⑩❭③ ⑩❭ ❶❭❣⑤❷❭❭❦ ❥❵❸ ❦❭❹❜ ❪❺❜❹ ❜❴⑨
❶❭❻❭⑤q❼❭ ❥❭❴❹❴ ③❴ ❶❭❥❽❴r ❶❭❾❿❜❺ ❶❭⑤ ❪❵❜❝❣❜❣❜❤❭✐❭ ❣⑩③❺
❼❭❺ ❬➀➁ ⑩❭❽ ③❴ ❬❣❤❭⑩ ❿❭❺❸ ❦❭❹❜ ❜❴⑨ ❬❭❹❴ ③❴
❪❵❜❝❣❜❣❜❤❭✐❭ ❦❴q ✐❴❪❺ ③❴ ⑩❦❺ ❬❭❹❴ ❽➂❺r ➃➁❭❴q❣⑩
❣⑩③❺ ➄⑩ ➁❭ ❬➀➁ ❶❭❻❪❭❣✐ ⑩❭ ❬❭❜➅➁⑩✐❭ ③❴
❬❣❤❭⑩ ➆❶❭❼❭❭❴➂ ❥❭❴❹❴ ❜❴⑨ ⑩❭⑤❷❭r ❜❥ ❽➇❶✐ ❥❭❴❹❴ ❽➂❺❸
❬❹➇❦❭❹ ❜❴⑨ ❬❹➇③❭⑤r ③q③❭⑤ ❦❴q ❜➇⑨❽ ❶❭❻❪❭❣✐➁❭❴q ⑩❺
③q♣➁❭ s➈ ❽❭♣❭ ③❴ ➉➈ ⑩⑤❭❴➊➋ ✐⑩ ❥❵r ❽❴❣⑩❹ ➄⑩
⑩⑤❭❴➊➋ ❥❺ ➌③⑩❭ ③❥❺ ❬❹➇❦❭❹ ❥❵❸ ❹➁❺ ❶❭❻❪❭❣✐➁❭❴q ⑩❺
♣❭❭❴❪ ❽➂❭✐❭⑤ ❪❭⑤❺ ❥❵ ❬❭❵⑤ ➆❹❦❴q ③❴ ❬❣❤❭⑩❭q➅❭ ⑩❭
❜➂❺⑧⑩⑤❷❭ ❼❭❺ ❹❥❺q ❥➇❬❭ ❥❵❸ ➍➄⑩ ❬❹➇❦❭❹ ❜❴⑨ ❬❹➇③❭⑤
❧❣➎❭❷❭ ❬❦❴❣⑤⑩❭ ⑩❺ ✐❭➏❭❴ ❶❭❭❹❺ ⑩❺ ❽➂❼❭➂ ➐➈
❶❭❻❣✐➅❭✐ ❦➑❣❽➁❭❴q ⑩❭ ❜➂❺⑧⑩⑤❷❭ ❹❥❺q ❥➇❬❭➒❸ ➆⑦❷❭
⑩❣➓⑥q❤❭❺➁ ❜❹❭❴q ❦❴q ❪❵❜❝❣❜❣❜❤❭✐❭ ⑩❺ ❬❣❤❭⑩✐❭ ❥❵❸

■✏✘✪✏✕✖✚✏✛✜ ✢✛♦ ✮❇✕✤●✗✏✛✶✏ ✷✛ ✓✏✧✥ ✓✢✛♦✫✛ ✪✬✢✹✏✏✥✬ ✢✛♦
✮❇✕✤●✗✏✛✶✏ ✷✛ ✪✧✢✿✕✢✕✢✹✏✖✏ ✷✖✖➔ ✕✢✗✏✷ ✗✏ ✖✜✭✏ ✯✧✴

downloaded from GKTricksIndia.com
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✈✌✍✎✏✑✒✓✌✔ ✕✖✏✗✒✏✒✏✘✌✙✌ ✚✖✛ ✜✢✌✍ ✣✌✌✖✒✙✔ ✤✥✌✦✌✌✧✑ ✏✌✤✧

✕★✏✌✧✑ ✏✧✩ ✜✢✪✚ ✔✌✧ ✫✌✬✕✌✒✙ ✔✚✙✧ ✚✖✑✛ ✢✌✍✏ ✈✌✍✎✏✌✑✒✓✌✔

✿✫✌ ✜✧ ✭✚✌✧✢✌✧✜✧✒✫✌✮✍✯ (Homosapiens) ✫✌✬✕✌✒✙ ✜✧

✜✑❧✑✒✘✌✙ ✚✖✰ ✒✕✜✢✧✑ ✔✱✰ ✲✑✳ ✈✌✖✲ ✈✤✳ ✒✱✴✌✌✏✵ ✕✖✜✧

✓✌✌✲★✒✲✔ ✤✥✌✦✌✌✧✑ ✢✧✑ ✔✌✫✌✩★ ✒✣✌✶✍✙✌ ✚✖✛ ✷✜✔✌ ✔✌✲✦✌

✈✌✍✎✏✌✑✒✓✌✔ ✒✏✒✏✘✌✙✌ ✚✖✛ ✒✏✒✣✌✶✍ ✫✌✬✕✌✒✙✮✌✧✑ ✏✧✩ ✒✏✔✌✜

✏ ✫✌✩✤✍✧✗✫✌✪✩✤✍✧ ✏✧✩ ✒✤♦ ✈✌✍✎✏✌✑✒✓✌✔ ✒✏✒✏✘✌✙✌ ✈✸✮✒✘✌✔

✈✒✍✏✌✮✹ ✚✖✛

■✺✻✼✺✽✾❀ ❁❂❁❂❃✺✽✺ (Species diversity)

✮✚ ✫✌✬✕✌✒✙✮✌✧✑ ✔★ ✈✍✧✔✿❄✙✌ ✔✌✧ ❧✙✌✙★ ✚✖✛ ✮✚ ✒✔✜★

✒✍✘✌✌✹✒✲✙ ✥✌✧❢✌ ✢✧✑ ✫✌✬✕✌✒✙✮✌✧✑ ✔★ ✜✑✴✮✌ ✜✧ ✜✑❧✑✒✘✌✙ ✚✖✛

✫✌✬✕✌✒✙✮✌✧✑ ✔★ ✒✏✒✏✘✌✙✌✰ ❅✍✔★ ✜✢❆✒❇✰ ✫✌✬✔✌✲ ✙❈✌✌ ❧✚✎✤✙✌

✜✧ ✈✌❉✔★ ✕✌ ✜✔✙★ ✚✖✛ ✏✎✩❊ ✥✌✧❢✌✌✧✑ ✢✧✑ ✫✌✬✕✌✒✙✮✌✧✑ ✔★

✜✑✴✮✌ ✈✒✘✌✔ ✚✌✧✙★ ✚✖ ✈✌✖✲ ✏✎✩❊ ✢✧✑ ✔✢✛ ✒✕✍ ✥✌✧❢✌✌✧✑ ✢✧✑

✫✌✬✕✌✙★✮ ✒✏✒✏✘✌✙✌ ✈✒✘✌✔ ✚✌✧✙★ ✚✖✰ ❅✶✚✧✑ ✒✏✒✏✘✌✙✌ ✏✧✩

✭✚✌❫✵✗❋✫✌✌❫✵✯ (Hot spots) ✔✚✙✧ ✚✖✑✛ ●✒❍❢✌ ❏❑▲❏▼

■✺✺❁◆✽❖P✺✾❀ ❁❂❁❂❃✺✽✺ (Ecosystem diversity)

✈✌✫✌✍✧ ✒✫✌❊✤✧ ✈✘✮✌✮ ✢✧✑ ✫✌✌✒✲✙✑❢✌✌✧✑ ✏✧✩ ✫✌✬✔✌✲✌✧✑ ✢✧✑ ❦✮✌✫✌✔

✒✣✌✶✍✙✌ ✈✌✖✲ ✫✌✬✸✮✧✔ ✫✌✬✔✌✲ ✏✧✩ ✫✌✌✒✲✙✑❢✌✌✧✑ ✢ ✧✑ ✚✌✧✍✧ ✏✌✤✧

✫✌✌✒✲✙✑❢✌★✮ ✫✌✬✒◗✮✌♦❉ ✙❈✌✌ ✈✌✏✌✜ ❋❈✌✌✍✌✧✑ ✔★ ✒✣✌✶✍✙✌ ✚★

✫✌✌✒✲✙✑❢✌★✮ ✒✏✒✏✘✌✙✌ ❧✍✌✙✧ ✚✖✑✛ ✫✌✌✒✲✙✑❢✌★✮ ✒✏✒✏✘✌✙✌ ✔✌

✫✌✒✲✜★✢✍ ✔✲✍✌ ✢✎✒✓✔✤ ✈✌✖✲ ✕✒✵✤ ✚✖✰ ❥✮✌✧✑✒✔ ✜✢✎✱✌✮✌✧✑

●✫✌✬✕✌✒✙✮✌✧✑ ✔✌ ✜✢✪✚▼ ✈✌✖✲ ✫✌✌✒✲✙✑❢✌ ✔★ ✜★✢✌♦❉ ✒✍✒✓❍✙

✍✚★✑ ✚✖✑✛

❚✺❘❂❙❁❂❁❂❃✺✽✺ ❯✺ ❱❲❳❂ (Importance of

biodiversity)

✕✖✏✗✒✏✒✏✘✌✙✌ ✍✧ ✢✌✍✏ ✜✑❋❨✒✙ ✏✧✩ ✒✏✔✌✜ ✢✧✑ ❧✚✎✙

✮✌✧✳✱✌✍ ✒✱✮✌ ✚✖ ✈✌✖✲ ✷✜★ ✫✌✬✔✌✲✰ ✢✌✍✏ ✜✢✎✱✌✮✌✧✑ ✍✧ ✣✌★

✈✌✍✎✏✑✒✓✌✔✰ ✫✌✬✕✌✙★✮ ✏ ✫✌✌✒✲✒❋❈✌✒✙✔ ❋✙✲✌✧✑ ✫✌✲ ✫✌✬✌❨✒✙✔

✒✏✒✏✘✌✙✌ ✔✌✧ ❧✍✌♦ ✲✴✌✍✧ ✢✧✑ ❧❩❬✌ ✮✌✧✳✱✌✍ ✒✱✮✌ ✚✖✛

✕✖✏✗✒✏✒✏✘✌✙✌ ✔★ ✫✌✌✒✲✒❋❈✌✒✙✔ (Ecological)✰ ✈✌✒❈✌✹✔

(Economic) ✈✌✖✲ ✏✖❭✌✒✍✔ (Scientific) ✣✌✪✪✒✢✔✌♦❉

❄✬✢✎✴✌ ✚✖✛

❪❴❵❛❜❝❛❝❛❞❴❡❴ ❣❤ ✐❴❴❝♠❝♥♣❴❝❡❣❤q r❴s❝✉❣❴

(Ecological role of biodiversity)

✫✌✌✒✲✙✑❢✌ ✢✧✑ ✒✏✒✣✌✶✍ ✫✌✬✕✌✒✙✮✌❉ ✔✌✧✷✹ ✍ ✔✌✧✷✹ ✒◗✮✌ ✔✲✙★

✚✖✑✛ ✫✌✌✒✲✙✑❢✌ ✢✧✑ ✔✌✧✷✹ ✣✌★ ✫✌✬✕✌✒✙ ✒❧✍✌ ✔✌✲✦✌ ✍ ✙✌✧

✒✏✔✒✜✙ ✚✌✧ ✜✔✙★ ✚✖ ✈✌✖✲ ✍ ✚★ ❧✍★ ✲✚ ✜✔✙★ ✚✖✛

✈❈✌✌✹✙✇✰ ✫✌✬✸✮✧✔ ✕★✏ ✈✫✌✍★ ①✌✿✲✙ ✫✌✪✲✌ ✔✲✍✧ ✏✧✩ ✜✌❈✌✗✜✌❈✌

✱✪✜✲✧ ✕★✏✌✧✑ ✏✧✩ ✫✌✍✫✌✍✧ ✢✧✑ ✣✌★ ✜✚✌✮✔ ✚✌✧✙✌ ✚✖✛ ❥✮✌ ✈✌✫✌

❧✙✌ ✜✔✙✧ ✚✖✑ ✒✔ ✢✌✍✏✰ ✫✌✌✒✲✙✑❢✌✌✧✑ ✏✧✩ ❧✍✧ ✲✚✍✧ ✢✧✑ ❥✮✌

✮✌✧✳✱✌✍ ✱✧✙✌ ✚✖② ✕★✏ ✏ ✫✌✬✕✌✒✙✮✌❉ ❅✩✕✌✹ ✳✬✚✦✌ ✔✲

❅✜✔✌ ✜✑✳✬✚✦✌ ✔✲✙★ ✚✖✑✰ ✔✌❧✹✒✍✔ ✫✌✱✌❈✌✹ ❅✸✫✌✶✍ ♦✏✑

✒✏③✌✒✵✙ ✔✲✙★ ✚✖✑ ✈✌✖✲ ✫✌✌✒✲✙✑❢✌ ✢✧✑ ✕✤ ✏ ✫✌✌✧④✌✔ ✙✸✸✏✌✧✑

✏✧✩ ❍◗ ✔✌✧ ❧✍✌♦ ✲✴✌✍✧ ✢✧✑ ✜✚✌✮✔ ✚✌✧✙★ ✚✖✑✛ ✷✜✏✧✩

✈✒✙✒✲❥✙ ✫✌✬✕✌✒✙✮✌❉ ✏✌✮✎✢✑❩✤★✮ ✳✖✜ ✔✌✧ ✒❋❈✌✲ ✔✲✙★ ✚✖✑

✈✌✖✲ ✕✤✏✌✮✎ ✔✌✧ ✒✍✮✑✒❢✌✙ ✔✲✍✧ ✢✧✑ ✜✚✌✮✔ ✚✌✧✙★ ✚✖✑✛

✮✧ ✫✌✌✒✲✙✑❢✌★ ✒◗✮✌♦❉ ✢✌✍✏ ✕★✏✍ ✏✧✩ ✒✤♦ ✢✚⑤✏✫✌✪✦✌✹

✒◗✮✌♦❉ ✚✖✑✛ ✫✌✌✒✲✙✑❢✌ ✢✧✑ ✒✕✙✍★ ✈✒✘✌✔ ✒✏✒✏✘✌✙✌ ✚✌✧✳★

✫✌✬✕✌✒✙✮✌✧✑ ✏✧✩ ✫✌✬✒✙✏✪✩✤ ✒❋❈✌✒✙✮✌✧✑ ✢✧✑ ✣✌★ ✲✚✍✧ ✔★ ✜✑✣✌✌✏✍✌

✈✌✖✲ ❅✍✔★ ❅✸✫✌✌✱✔✙✌ ✣✌★ ❅✙✍★ ✚★ ✈✒✘✌✔ ✚✌✧✳★✛

✫✌✬✕✌✒✙✮✌✧✑ ✔★ ✥✌✒✙ ✜✧ ✙✑❢✌ ✏✧✩ ❧✍✧ ✲✚✍✧ ✔★ ✥✌✢✙✌ ✣✌★

✔✢ ✚✌✧ ✕✌♦✳★✛ ✈✒✘✌✔ ✈✌✍✎✏✑✒✓✌✔ ✒✏✒✏✘✌✙✌ ✏✌✤★

✫✌✬✕✌✒✙✮✌✧✑ ✔★ ✙✲✚ ✈✒✘✌✔ ✕✖✏✗✒✏✒✏✘✌✙✌ ✏✌✤✧ ✫✌✌✒✲✙✑❢✌ ✢✧✑

✫✌✮✌✹✏✲✦✌ ✏✧✩ ❧✱✤✌✏✌✧✑ ✔✌✧ ✜✚✍ ✔✲✍✧ ✔★ ✈✒✘✌✔

✜✥✌✢✙✌ ✚✌✧✙★ ✚✖✛ ✱✪✜✲✧ ✓✌⑥✱✌✧✑ ✢✧✑✰ ✒✕✜ ✫✌✌✒✲✙✑❢✌ ✢✧✑ ✒✕✙✍★

✫✌✬✔✌✲ ✔★ ✫✌✬✕✌✒✙✮✌❉ ✚✌✧✑✳★✰ ✏✚ ✫✌✌✒✲✙✑❢✌ ❅✙✍✌ ✚★ ✈✒✘✌✔

❋❈✌✌✮★ ✚✌✧✳✌✛

⑦⑧⑨⑩❶❷ ❸❷❹❺❻ ❼❽❾❷❼❿ ➀❷➁➂➃ ➄❽⑧ ➅➆➇❼❷➄❿❷⑦➂ ➀⑨❾➈➄❻
➉❷❷➊➋ ➉❷❷➌ ➍❷➎⑨➄ ➏➁⑧ ➐➑➒❷ ➓⑨➊➔⑧❺❻→ ❾❷❷❽❿❷ ➁❼ ➣

➀❷⑨❶↔⑧↕❷❻→ ⑨➁⑨➁❺↔❷ ➓❷ ➏➓ ➐⑩❷➙❶➒❷
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❧✌✍ ✎✏✑ ✒✎✓ ✔✎✕✖ ✗ ✎✘ (Vulnerable species)

❜✙ ✚✛✜ ✢✛ ✣ ✤✥✦ ✤✧★✩ ✤✪ ✙ ✧✫✚ ✧✬ ★ ✭✮✜✯ ✧✦ ✰ ✭✛✜ ✩ ✧✱ ✙✜ ✲✧✳ ✤★ ✴ ✭✵✜✯
✧❢✩ ✤ ✶✩ ✤ ✩ ✤ ✷✴✢✛ ✸ ✧✢✬✹✣ ★ ✭✤✛ ✴✛ ✚✛✜ ✙ ✭✩ ✤✛ ✶✵ ❢ ✤✲❢

✩ ✧✱ ✦ ✤✲✵ ✲✭✛ ★✤✛ ✧✴ ❢❀ ✺ ✤✧✢ ✻✩ ✚✛✜ ✷✴✢ ✛✸ ✧✢✬✹✣ ★ ✭✤✛✴ ✛
❢ ✤ ❞✤★ ✲✤ ✭✮✼ ❜✴ ❢ ✵ ✙✜ ❞✩ ✤ ✽ ✾✩ ✧✿ ✤❢ ❢ ✚ ✭✤✛ ✴✛ ✢✛ ✸
❢ ✤✲❁ ✤✯ ❜✴ ❢ ✤ ✦ ✵✧✢ ★ ✲✭✴ ✤ ✙✹ ✧✴ ✧❂❃ ★ ✴ ✭✵✜ ✭✮✼

♥✌❄❅ ✍ ✎ ✒ ✎✓ ✔✎✕✖ ✗ ✎✘ (Rare species)

✙✜ ✙ ✤✲ ✚✛ ✜ ❜✴ ✣ ✤✥✦ ✤✧★✩ ✤✛✜ ❢ ✵ ✙✜ ❞✩ ✤ ❆✭✹ ★ ❢✚ ✭✮✼ ✩✛
✣ ✤✥✦ ✤✧★✩ ✤✪ ✢✹✸ ■ ✭✵ ❇❈ ✤✤✴ ✤✛✜ ✣ ✤✲ ✙ ✵✧✚★ ✭✮✜ ✩ ✤ ❆❉❊✛ ✳ ✤✛ ❋✤ ✚✛✜

✧✢ ✲✬ ●❍ ✚✛ ✜ ✧❆❞✤✲✵ ✭✹ ❜❏ ✭✮✜✼

❑▲▼◆ ❖▼❖ ▼ P◗❘◗ ❙◗ ❚ ❯❱❲◗ ❳◗ (Conservation
of biodiversity)

✚ ✤✴✢ ✢✛✸ ✽ ✧❇ ★✾✢ ✢✛ ✸ ✧✬❡ ✦ ✮✢ ❨✧✢ ✧✢ ✿ ✤★✤ ✽ ✧★ ✽ ✤✢❂✩ ❢

✭✮✼ ✦ ✵✢✴ ❢✤ ✭✲ ●✣ ✤ ❡ ❢ ✱ ❣✙ ✲✛ ✣ ✤✲ ❜★✴ ✤ ✧✴✺ ✤❏ ✲ ✭✮ ✧❢

✧❢✙ ✵ ❡ ❢ ✣ ✤✥✦ ✤✧★ ✣ ✤✲ ✙✜ ❢❀ ✽ ✤✴ ✛ ✙ ✛ ✱ ❣✙ ✲✤✛ ✜ ✚✛✜ ✽ ✙✜ ★✹ ✬✴

❢ ✵ ✧❇❈ ✤✧ ★ ✣ ✤ ✮✱ ✤ ✭✤✛ ✦ ✤★ ✵ ✭✮✼ ✩ ✧✱ ✣ ✤ ✤✮✿ ✤ ✤✛✜ ✽ ✤✮✲ ✣ ✤✥ ✤✧❁ ✤✩ ✤✛ ✜ ❢ ✵

✣ ✤✥ ✦ ✤✧ ★✩ ✤✪ ✙ ✜ ❢❀ ✤✣ ✤✰✴ ✭✤✛ ★✵ ✭✮✜ ✯ ★✤✛ ❜✙ ✙✛ ✣ ✤✩ ✤❏✢ ✲❁ ✤ ✚✛✜

✧✶ ✲✤✢❀ ✷ ✾✣ ✤✰✴ ✭✤✛ ★✵ ✭✮ ✽ ✤✮✲ ✽ ✰★ ★✤✛ ✶ ✾✢ ✤ ✚✴✹✻ ✩ ❢ ✤
✽✣ ✤✴ ✤ ✽ ✧❇ ★ ✾✢ ✺ ✤✵ ❞✤★✲✛ ✚✛✜ ✣ ✤❉❊ ✙ ❢ ★✤ ✭✮✼

✽✤✦ ✩✭ ✽ ✧★ ✽✧✴✢✤✩❏ ✭✮ ✧❢ ✚✤✴✢ ❢✤✛ ✣ ✤✩✤❏✢✲❁ ✤❨✚✮❋✤✵

✙ ✜ ❆✜ ✿ ✤ ✵ ✣ ✤❩ ✧★✩ ✤✛ ✜ ✢ ✛✸ ✣ ✤✥ ✧ ★ ✦ ✤✶ ● ❢ ✧❢✩ ✤ ✦ ✤❡ ✽ ✤✮ ✲

✧✢ ❢✤✙ ❢ ✵ ❡✛✙ ✵ ❬✩ ✤✢ ✭✤✧✲❢ ✶ ✧★✧✢ ✧✿ ✤✩ ✤✪ ✽✣ ✤✴ ✤❜❏ ✦ ✤❡✪✯

✦ ✤✛ ✱ ❣✙ ✲✛ ✦ ✵✢ ✤✛✜ ✢ ✛✸ ✙ ✤❈ ✤ ✙ ✚ ✧✰✢ ★ ✭✤✛✜ ✽ ✤✮✲ ✙ ★★❭ ✣ ✤✤✛✻ ✤❁ ✤✵✩

(Sustainable) ✭✤✛✜ ✼ ❜✙ ★❈✩ ✢✛✸ ✣ ✤✥ ✧★ ✺ ✤✵ ✦ ✤ ✶● ❢★ ✤

❆❝❊ ✲✭✵ ✭✮ ✧❢ ✙✜ ✲✳ ✤❁ ✤ ★✺ ✤✵ ✙ ✜✺ ✤✢ ✽ ✤✮✲ ✱ ✵❪✤❏ ❢ ✤✧✬ ❢

✭✤✛ ✶✤✯ ✦ ❆ ❇❈ ✤✤✴ ✵✩ ✙ ✚✹✱ ✤✩ ✤✛✜ ✢ ✣ ✤✥ ✾✩✛ ❢ ❬✩ ✧❫ ★ ❢ ✵ ❜✙ ✚✛ ✜
✺ ✤ ✤✶✵✱ ✤✲✵ ✭✤✛ ✶✵✼ ❜✙✢ ✛✸ ✧✬❡ ❇❈ ✤✤✴ ✵✩ ❇ ★✲ ✣ ✤✲ ✙✜❇❈ ✤ ✤✶★

✙ ✜ ✲❃✴ ✤✽ ✤✛✜ ❢ ✤ ✧✢ ❢✤✙ ✽ ✤✢❂✩ ❢ ✭✮✼ ✢✛ ✸✢✬ ✣ ✤✥✦ ✤✧★✩ ✤✛✜

❢ ✤ ✙✜ ✲✳ ✤❁ ✤ ✽ ✤✮✲ ✽ ✤✢ ✤✙ ❇❈ ✤✤✴ ❢ ✵ ✙ ✹ ✲✳ ✤✤ ✭✵ ✽ ✭✚

✙ ✚❇✩ ✤ ✴ ✭✵✜ ✭✮✯ ❆✧❴ ❢ ✙✜ ✲✳ ✤❁ ✤ ❢ ✵ ✣ ✤✥ ✧❵✩ ✤ ❢ ✤✛ ✦ ✤✲✵

✲❞✤✴ ✤ ✺ ✤ ✵ ✷ ★✴ ✤ ✭✵ ❥✤ ●✲✵ ✭✮✼

✙✴❭ ❛ ❤❤✐ ✚✛✜ ❆✥ ✤✦ ✵✬ ✢✛✸ ✧✲✩ ✤✛ ❨❉✵❨✦✛✴✛ ✲✤✛ (Rio-de-

Janeiro) ✚✛✜ ✭✹❡ ✦ ✮✢ ❨✧✢ ✧✢✿ ✤★✤ ✢✛✸ ✙ ✫✚✛✬✴ (Earth

summit) ✚✛✜ ✧✬❡ ✶❡ ✙✜ ❢❴✣ ✤✤✛✜ ❢✤ ✺✤✤✲★ ✽✰✩ ❛ ❦❦

✱✛❂✤✤✛✜ ✙✧✭★ ✭❇★✤✳ ✤✲✵ ✭✮✼ ✧✢❂✢ ✙ ✜ ✲✳ ✤❁ ✤ ❢✤✩❏ ✩ ✤✛ ✦✴ ✤ ✚✛ ✜

✦ ✮✢ ❨✧✢ ✧✢✿ ✤★ ✤ ✙ ✜ ✲✳ ✤❁ ✤ ✢ ✛✸ ✧✴ ✫✴ ★✲✵✢✛ ✸ ✙✹ ♠ ✤❡ ✶❡ ✭ ✮✜♦

(i) ✙ ✜ ❢❀ ✤✣ ✤✰✴ ✣ ✤✥ ✦ ✤✧ ★✩ ✤✛✜ ✢ ✛✸ ✙ ✜ ✲✳ ✤❁ ✤ ✢ ✛ ✸ ✧✬❡

✣ ✤✥✩ ✤✙ ❢ ✲✴✛ ❃ ✤✧✭❡✼

(ii) ✣ ✤✥✦ ✤✧★✩ ✤✛ ✜ ❢ ✤✛ ✬✹✣ ★ ✭ ✤✛✴✛ ✙✛ ❆❃✤✴ ✛ ✢ ✛✸ ✧✬❡

✷ ✧❃ ★ ✩ ✤✛✦ ✴ ✤❡ ✪ ✢ ✣ ✤✥ ❆✜✿ ✤✴ ✽✣ ✤✛ ✧✳ ✤★ ✭✮✜ ✜✼

♣q rsq ✉✈ ✇①② ③q ④③ ✈ ⑤r⑥ ⑦ ⑧⑨ ⑩❶ ①❷ ❸ ③ ❷⑨ ⑤② ❹❺ r ❻②②③
❹ ❼♣ ② ✈❸ ⑩❽ ✈❾❿② ①② ➀➁② ➂ ➃ ✈➄②➅② ✇ ➆➇ ②② ✇❸➈

✇q ➉ ❹②❷ ➉② ⑦ ⑧⑨ ③ ❷⑨ ⑤② ❹❺ r ❹ ❼♣② ✈❸

➊➀④②q ✈ ➄② ①② ➉q⑨ ✇❷q③ ④q ➉⑦ ➋ ✈➌② ➍② ❹✈ ➄➎ ➀ ⑥ ❻②② ⑤ ➆➇ ②② ✇ ❸➈
⑨ ⑥ ⑧⑨ ➋➏➁ ➃➇ ② ❹ ❼♣② ✈ ❸
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(iii) ❬✎✎✏✎✑✒✎✓✔ ✕✖ ✗✕✘✙✓✔✚ ✛✎✜✓ ✢✔✣✔✤✎✖ ✥✎✎✦✤✎✎✓✔ ✕✖

✗✕✘✙✓✔✚ ❢✙✎✜✧✖ ★✕✩✪✖ ✫✓✬ ✥✎✓✩✪✚ ✥✎✭✎✮✤✎✒✚ ✯✔✧✮

✫ ♦✒✕✖ ✫✑✰ ✥✎✱✯✎✗✧✰✎✓✔ ✕✖ ✗✕✘✙✎✓✔ ✕✎✓

✢✔✜✗❧✎✧ ✕✜✒✎ ✛✎✗✲✳✴

(iv) ✥✎✱■✰✓✕ ✵✓✭✎ ✕✎✓ ✫✑✰ ✯✖✫✎✓✔ ✫✓✬ ✶✎✫✎✢ ✕✎✓

✗✛✗✷✧ ✕✜ ♦✒✕✖ ✢✮✜❧✎✎ ✕✎✓ ✢✮✗✒✗✭✛✧ ✕✜✒✎

✛✎✗✲✳✴

(v) ✥✎✱✯✎✗✧✰✎✓✔ ✫✓✬ ✥✎★✒✓✸✣✹✪✒✓ ✧✺✎✎ ✗✫✕✗✢✧ ✲✎✓✒✓

✫✓✬ ✘✺✎✎✒ ✢✮✜✗❧✎✧ ✫ ✢✔✜✗❧✎✧ ✲✎✓✔✴

(vi) ✫✑✰ ✯✖✫✎✓✔ ✫ ✥✎✎✦✤✎✎✓✔ ✕✎ ✶✔✧✜✎✻✼✽✾✖✰ ✿✰✎✥✎✎✜✚

✗✒✰✙✎✓✔ ✫✓✬ ✶✒✮❀✥✎ ✲✎✓✴

❁✎✎✜✧ ✢✜✕✎✜ ✒✓ ✥✎✱✎❂✗✧✕ ✢✖✙✎✶✎✓✔ ✫✓✬ ❁✎✖✧✜ ✗✫✗❁✎✑✒

✥✎✱✕✎✜ ✕✖ ✥✎✱✯✎✗✧✰✎✓✔ ✕✎✓ ✣✛✎✒✓✚ ✢✔✜✗❧✎✧ ✕✜✒✓ ✶✎✦✜ ✗✫✘✧✎✜

✕✜✒✓ ✫✓✬ ✗★✳✚ ✫✑✰ ✯✖✫ ✢✮✜❧✎✎ ✶✗✤✎✗✒✰✙ ❞❃❄❅

(Wild life protection act, 1972)✚ ❪✎✗✜✧ ✗✕✰✎

✲✦✚ ✗✯✢✫✓✬ ✶✔✧❣✻✧ ✒✓✭✎✒★ ✥✎✎✕✻ (National parks)✚

❪✭✎✮✗✫✲✎✜ (Sanctuaries) ✘✺✎✎✗✥✎✧ ✗✕✰✓ ❣✳ ✧✺✎✎

t❆❇❈❉❊❋ ✈●❏❑▲●▼ ▲●◆❖● (Biosphere reserves)

P✎✎✓✗✼✎✧ ✗✕✰✓ ❣✳✴ ❢✒ ✢✔✜✗❧✎✧ ❧✎✓◗✎✎✓✔ ✕✎ ✗✫✘✧✎✜✥✎❘✫✻✕

✫❙✎✻✒ ❚❁✎✎✜✧❯ ❁✎✎✦✗✧✕ ✥✎✰✎✻✫✜❙✎❱ ❲✳✒❳✢✖❳❢✻❳✶✎✜❳✽✖❳✚ ❅❨❨❩❭

✥✎✮✘✧✕ ✙✓✔ ✗✕✰✎ ❣✰✎ ✲✦✴

✫✲ ✵✓✭✎✚ ✯✎✓ ♦✼❙✎ ✕✗✽✣✔✤✎✖✰ ❧✎✓◗✎ ✙✓✔ ✗✘✺✎✧ ✲✦✔✚ ♦✒✙✓✔

✢✔✢✎✜ ✕✖ ✢✫✎✻✗✤✎✕ ✥✎✱✯✎✧✖✰ ✗✫✗✫✤✎✧✎ ✥✎✎❢✻ ✯✎✧✖ ✲✦✴ ♦✑✲✓✔

❚❈❡● ❑❇❑❇❫●▼● ❇◆❉❴❵❛❱ (Mega diversity centres)

✕✲✎ ✯✎✧✎ ✲✦✴ ❢✒ ✵✓✭✎✎✓✔ ✕✖ ✢✔❬✰✎ ❞❅ ✲✦ ✶✎✦✜ ♦✒✫✓✬ ✒✎✙

✲✦✔ ❯ ✙✦✗❜✢✕✎✓✚ ✕✎✓★✔✗✣✰✎✚ ❢❜✫✓✩✎✓✜✚ ✥✎✓❀✚ ✣✱✎❝✎✖★✚

✩✓✙✎✓✫✱✓✬✗✽✕ ✗✜❪✗❤★✕ ✶✎✐❪✬ ✕✎✔❣✎✓✚ ✙✓✩✎❣✎✘✕✜✚ ✛✖✒✚

❁✎✎✜✧✚ ✙★✓✗✭✎✰✎✚ ❢✔✩✎✓✒ ✓✗✭✎✰✎ ✶✎✦✜ ✶✎✘✽✾ ✓✗★✰✎✴ ❢✒ ✵✓✭✎✎✓✔

✙✓✔ ✢✙❥❦ ✙✲✎✸✗✫✗✫✤✎✧✎ ✫✓✬ ✫✓✔✬✵✱ ✗✘✺✎✧ ✲✦✔✴ ✳✓✢✓ ❧✎✓◗✎✚ ✯✎✓

✶✗✤✎✕ ✢✔✕✽ ✙✓✔ ✲✦✔✚ ♦✒✙✓✔ ✢✔✢✎✤✎✒✎✓✔ ✕✎✓ ♦✥✎★❤✤✎ ✕✜✎✒✓

✫✓✬ ✗★✳ ✶✔✧✜✎✻✼✽✾✖✰ ✢✔✜❧✎❙✎ ✢✔P✎ (IUCN) ✒✓ ✯✦✫✸✗✫✗✫✤✎✧✎

✲✎✐✽✸✘✥✎✎✐✽ (Hot spots) ❧✎✓◗✎ ✫✓✬ ❀✥✎ ✙✓✔ ✗✒✤✎✎✻✗✜✧ ✗✕✰✎

✲✦ ❲✗✛◗✎ ❞❩❳❞❭✴ ✲✎✐✽✸✘✥✎✎✐✽ ♦✒✕✖ ✫✒✘✥✎✗✧ ✫✓✬ ✶✎✤✎✎✜

✥✎✜ ✥✎✗✜❁✎✎✗✼✎✧ ✗✕✰✓ ❣✳ ✲✦✔✴ ✥✎✎✵✥✎ ✙✲■✫✥✎❘❙✎✻ ✲✦✚ ❜✰✎✓✔✗✕ ✰✓

✲✖ ✗✕✢✖ ✥✎✎✗✜✧✔◗✎ ✕✖ ✥✎✱✎✺✎✗✙✕ ♦■✥✎✎✵✕✧✎ ✕✎✓ ✗✒✤✎✎✻✗✜✧

✕✜✧✓ ✲✦✔✴ ✰✲ ❁✎✖ ✵✓❬✎✎ ❣✰✎ ✲✦ ✗✕ ❝✰✎✵✎✧✜ ✲✎✐✽✸✘✥✎✎✐✽ ✙✓✔

♠♥♣q rs✉r✇ ①qq♠②♠③④q♠⑤⑥ ⑦q⑧⑨⑩③①qq⑧⑨ (Ecological 'hotspots' in the world)

downloaded from GKTricksIndia.com



149t�✁✂✄✁✄✁☎✆✝✆ ✞✁✟ ✠✟✡☛✆☞✆

✈✌✍✎✏

✶✲ ❝✑✒✓✔✕✖✗✘✕ ✘✙✚✛ ✜

(i) ✢✣✤✥✦✤✦✤✧★✩★ ✪★ ✫✬✭✮★✯★ ✦✰✱✰ ✳✴✬ ✦✪✫✤✴✵ ✦✷✸ ✳✹✺✤✻★✼✯★✽ ✹✣

✾✪✿ ✢✬✩❀ ✾❁★✿ ✻★★✣✧★✴

✾❂✿ ✻★★✣✧★✴ ❃★✣✭ ✻★❄★✯★❅ ✾❆★✿ ✫❧★❅ ✢❅✤✧★★✭❅

(ii) ✦✰✱✰✦✷✦❁★✩ ✳✴✬ ✫✴ ❃✫❀✭✦✮★✩ ✻★❄✢★✦✩❢★❇ ✪★✣✰ ✫❅ ✹✣✬

✾✪✿ ✢★✴ ❈✼✫✭★✴✬ ✪★✴ ❃✫❀✭✮★★ ❈✴✬ ✾❁★✿ ❉★❆★ ✤ ❊★✴✭

✾❂✿ ✦✢✰✪❅ ✫✬❁❢★ ❃✺❢✦✧★✪ ✹★✴✬ ✾❆★✿ ✦✢✰ ✻★❄✢★✦✩❢★✴ ✬ ✤✴✵ ✷❀✻✩ ✹★✴✰✴ ✪★ ❁★✩✭★ ✹✣❋

(iii) ✰✴❊★✰✷ ✻★★✤✽✵ (National parks) ❃★✣✭ ●❊★❀✦✤✹★✭ (Sanctuaries) ✦✰✱✰ ✳✴✬ ✫✴ ✦✪✫

♠❍✴❊❢ ✤✴✵ ✦✷✸ ❉✰★✸ ❂✸ ✹✣✬■

✾✪✿ ✳✰★✴✭✬✢✰ ✾❁★✿ ✻★★✷✩✼ ✢❅✤★✴✬ ✤✴✵ ✦✷✸

✾❂✿ ✦❊★✪★✭ ✤✴✵ ✦✷✸ ✾❆★✿ ✫✬✭✮★✯★ ✤✴✵ ✦✷✸

(iv) ✢✣✤✥✦✤✦✤✧★✩★ ✫✳❏❑ ✮★✴▲★ ✹✣✬ ■

✾✪✿ ♠▼✯★✪✦◆❉✬✧★❅❢ ✮★✴▲★ ✾❁★✿ ❊★❅✩★✴▼✯★ ✪✦◆❉✬✧★❅❢ ✮★✴▲★

✾❂✿ ✧★❄❀✤❅❢ ✮★✴▲★ ✾❆★✿ ✳✹★✫★❂✭❅❢ ✮★✴▲★

(v) ✦✰✱✰ ✳✴✬ ✫✴ ✦✪✫ ❈✴❊★ ✳✴✬ ●❏❖✤❅ ✫✱✳✴✷✰ (Earth summit) ✹❀❃★ ❖★★■

✾✪✿ ❢✼P✤✴✵P (U.K.) ✾❁★✿ ❉❄★✢❅✷

✾❂✿ ✳✣✦◗✫✪★✴ ✾❆★✿ ♣❅✰

❘✲ ✖✛❙✛✖❚✖❯❱❲ ✘✙✚✛❱❳❨ ✓❳❩ ❬❭❱❪ ❚❫❴❱❫ ❵❛ ✚❱❜❞❱❳❨ ❡❳❨ ❞❣✖❤✐ ✜

(i) ✢✣✤✥✦✤✦✤✧★✩★ ◗❢★ ✹✣✬✬❥

(ii) ✢✣✤✥✦✤✦✤✧★✩★ ✤✴✵ ✦✤✦❧★❦✰ ♥✩✭ ◗❢★ ✹✣✬❥

(iii) ✹★♦◆✥♥✻★★♦◆ (Hot spots) ✫✴ ❃★✻★ ◗❢★ ✫✳q✩✴ ✹✣✬❥

(iv) ✳★✰✤ ✢★✦✩ ✤✴✵ ✦✷✸ ✢✬✩❀❃★✴✬ ✤✴✵ ✳✹✺✤ ✪★ ✤✯★✽✰ ✫✬✮★✴✻★ ✳✴✬ ✪✭✴✬❋

(v) ✦✤❈✴❊★✢ ✻★❄✢★✦✩❢★✴✬ (Exotic species) ✫✴ ❃★✻★ ◗❢★ ✫✳q✩✴ ✹✣✬❥

❵✲ ✖✛❙✛✖❚✖❯❱❲ ✘✙✚✛❱❳❨ ✓❳❩ ❬❭❱❪ ❚❫❴❱❫ ✶r❛ ✚❱❜❞❱❳❨ ❡❳❨ ❞❣✖❤✐ ✜

(i) ✻★❄s✦✩ ✪★✴ ❉✰★✸ ✭❁★✰✴ ✳✴✬ ✢✣✤✥✦✤✦✤✧★✩★ ✪❅ ❧★✼✦✳✪★ ✪★ ✤✯★✽✰ ✪✭✴✬❋

(ii) ✢✣✤✥✦✤✦✤✧★✩★ ✤✴✵ ✉★✫ ✤✴✵ ✦✷✸ ♠✇★✭❈★❢❅ ✻★❄✳❀❁★ ✪★✭✪★✴✬ ✪★ ✤✯★✽✰ ✪✭✴✬❋ ①✫✴ ✭★✴✪✰✴ ✤✴✵ ♠✻★★❢

❧★❅ ❉✩★✸❇❋

✘✖❪②❱❳❤✛❱ ✕❱②③

✦✢✫ ✭★④❢ ✳✴✬ ❃★✻★✪★ ♥✤✼✵✷ ✹✣⑤ ✤✹★❇ ✤✴✵ ✰✴❊★✰✷ ✻★★✤✽✵ (National parks) ●❊★❀✦✤✹★✭ (Sanctuaries)

❃★✣✭ ✢❅✤✳✬⑥✷ ❃★✭✦✮★✩ ✮★✴▲★ (Biosphere reserves) ✤✴✵ ✰★✳ ✦✷❁★✴✬ ❃★✣✭ ♠❦✹✴✬ ❧★★✭✩ ✤✴✵ ✳★✰✦♣▲★ ✻★✭

✭✴❁★★✬✦✪✩ ✪✭✴✬❋

⑦⑧⑨⑩ ❶❷❸⑩ ❹❺❻❷❼❽ ❾❷❷⑩❻⑨❿ ❻❸❷⑨⑩ ❶⑩➀ ❼❸➁ ❸➂➃➄➅❿ ➆❼➇❷

❾❷➈❼➉ ➊❷➋⑦ ➌➉❷⑦❽➅ ❸➂➃➄➅ ➊❷❼➍ ❶⑩➀ ❼❸➁ ❶⑧❷➎ ➏❷❷➌➐ ❻❷⑨⑩

❶❷❸➅ ➑➉➒➓ ➏❷❷❼⑦❽➔→❷❷⑩➔ ➏❷⑦ ⑧➅ ❼⑨❾❷➐⑦ ⑧➋➣ ↔➍❷⑧⑦↕❷ ❶⑩➀ ❼❸➁

➉⑩➃❷➙❷➛➂⑦ ➉⑩➔ ❹❷➁ ❻❷⑨⑩ ❶❷❸⑩ ❶➜➀❸ ❹❷➋➝❷⑩➔ ❶ ❻➅❶❷⑩➔ ➉⑩➔ ➑⑩

➞➟ ❹❺❼❽➠❷❽ ❹❷➋➡❷⑩ ❶ ❻➅❶ ➑➔➑❷⑦ ➉➔⑩ ➊➢➤→❷ ➂⑧➅➔ ❾❷➅ ⑨⑧➅➔

❹❷➁ ❻❷❽⑩ ⑧➋➔➣ ➊➢➤ ⑧❷➥➦ ➛➏❷❷➥➦❿ ❻❷⑩ ➑➉➒➓ ➍⑩➠❷❷⑩➔ ➉⑩➔ ➏❷❷➁ ❻❷❽⑩

⑧➋➔❿ ❶⑧❷➎ ❶➜➀➧ ➊➢➤ ➏❷❺➂❷⑦ ➂➅ ➑➉➛➤❷➁➎ ⑧➋➔➣ ⑧❶❷➌➐ ➨➅➏❷ ❻⑧❷➎

❼❶➠❷⑩➇❷ ➏❷❺➂❷⑦ ➂➅ ➏❷❷➍➏❷ ❶ ❻➔❽➜ ➏❷❺❻❷❼❽➤❷➎ ❼➉❸❽➅ ⑧➋➔❿ ❶⑧

❼❶➍⑩➠❷➩❷ ➏❷❺❻❷❼❽➤❷⑩➔ ❶⑩➀ ➊❷➙➉⑨ ➊❷➋⑦ ❾❷➈❼➉ ❼❶➂❷➑ ❶⑩➀ ➂❷⑦↕❷

➊➑➜⑦❼➫❷❽ ⑧➋➔➣
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✈�✁✂ ✄ ✥☎✆✝✞ ✟☎✠ ✡☛✠☞✌✍ ✌✎✍✏ ✑ ✒☎✓☎✔✕✍✑ ✝✒✥☎ ✍☎✖✗✕✞ ✗✘☎✙☎✠ ✌✆✚ ✗✕☎✞✌✛✙☎ ✌✆✚ ✟☎☎✜☞✍✥ ✡☎✜✛ ✛☎✒☎✕☞✢✥
❄☎✣✥☎✆✤ ✒✆ ✦☎✆✍☎ ✦✜✧

✈★✩✪✁✫✬✩✭✮✪✯✰✱✲ ✄ ✕✦ ✗❀✳✌✠ ✌✆✚ ✗☞✛✴✓☎ ✗✳☎ ✥☎ ✌✦ ☞✵✤✶✏ ☛☎✆ ✒✷✕✞ ✒✆ ✒✌☎✞☞✸✥ ✶✷✛ ✹152.5 ☞✓☞❢✕✢
☞✥✺✓✠✺✻ ✦☎✆✍☎ ✦✜ ✡✗✒☎✜✛ 3 ✡✳☎✌☎ 4 ☛✏❢☎✝✞ ❄☎☞✣✍ ✦☎✆✍☎ ✦✜✧

✈✼✽✂✯✾✿❁✬❂✼★✩✯✿❃✫ ✄ ✗❀✳✌✠ ✥✠ ✒✍✦ ✗✛ ✌✦ ✎✳☎❢✐☞✵✤✶✏ ☛☎✆ ✟☎✷✌✤✚✗ ✌✆✚ ❅✶❆❇✓ ✌✆✤✚❈ ✒✆ ✒✵ ✒✆ ✥✓ ✶✷✛✠
✗✛ ☞✎✳☎✍ ✦☎✆✍☎ ✦✜ ✡☎✜✛ ✝✒✠ ✎✳☎❢✐☞✵✤✶✏ ✗✛ ✟☎✷✌✤✚✗✠ ✍✛✤❇☎✆✤ ✥✠ ❉☛☎✞ ✥☎ ☞✌✓☎✆❊✢ ✦☎✆✍☎ ✦✜✧

✈✂✫✪✯❋● ★✂❍ ✄ ✗✌✞✍✠✕ ■☎❢ ✒✆ ✢✠❊✆ ✥✠ ✡☎✆✛ ✵✦✢✆ ✌☎❢✠ ✗✌✢✧

✈✪✂✪✩ ✄ ✗☎☞✛☞✎✳☎☞✍✥✠ ✌✆✚ ✒✤✶✟☎✞ ✓✆✤ ✗✘✕✏❏✍ ❑☎▲✶ ☞☛✒✒✆ ☞✥✒✠ ✗☎✜✸✆ ✕☎ ✗✘☎☞✙☎ ✌✆✚ ✛✦✢✆ ✌✆✚ ✎✳☎☎✢▼◆☎✆❖☎ ✥☎
✵☎✆✸ ✦☎✆✍☎ ✦✜✧

❂P ✼❍❍✪✯ ✄ ✝❏✌✆❜☎✆✛ ◗✌✤ ✗✆❘ ✍✣ ✌✆✚ ✒☎✳☎✐✒☎✳☎ ✒☎✓✏☞❈✥ ✒✍✦ ✗✛ ✥✟☎✠✐✥✟☎✠ ❇✓✞ ✗☎✢✠ ✥☎ ✗✘✌☎✦✧ ☞✗❙❢✆
✌✏✚❙ ✒✓✕ ✒✆ ✒✤✒☎✛ ✌✆✚ ☞✌☞✟☎✔✢ ✟☎☎❇☎✆✤ ✌✆✚ ✗✷✌☎✞✢✏✓☎✢ ✌✆✚ ☞❢◗ ✝✒ ✗☞✛❄☎✣✢☎ ✥☎ ✗✘✕☎✆❇ ☞✥✕☎ ☛☎ ✛✦☎ ✦✜✧ ✕✦
✒☎✓☎✔✕✍✑ ☞✴✒✓✒ ✌✆✚ ✡☎✒✗☎✒ ❄☎☞✣✍ ✦☎✆✍☎ ✦✜✧ ✍✳☎☎ ✌✏✚❙ ✒❧✍☎✦☎✆✤ ✒✆ ✌✏✚❙ ✓✦✠✢☎✆✤ ✍✥ ✵✢☎ ✛✦✍☎ ✦✜✧

✈✪✯❚✪✪✯❍ ✄ ☞❖☎✐✡☎✙☎✏☞✌✥ ✡☎❯❏✒✠☛✢ ☛☎✆ ✗❀✳✌✠ ✌✆✚ ✌☎✕✏✓✤❜❢ ✓✆✤ ◗✥ ❇✜✒ ✌✆✚ ❘✗ ✓✆✤ ✗☎✝✞ ☛☎✍✠ ✦✜✧ ✡☎✆☛☎✆✢
✥☎ ✡☞✸✥✍✓ ✒✤✌✆✤✚❈✙☎ ✗❀✳✌✠ ✌✆✚ ✗❀❞❱ ✒✆ 10-15 ☞✥❢☎✆✓✠✣✛ ✥✠ ❉❲❊☎✝✞ ✗✛ ✎✣❳✆✣☎✆☞✎✗✚✕✛ ✹✒✓✍☎✗ ✓✤❜❢✻
✓✆✤ ✗☎✝✞ ☛☎✍✠ ✦✜ ☛✦☎❲ ✗✛ ✕✦ ✒✷✕✞ ✥✠ ✗✛☎✐✵✜✤❇✢✠ ☞✥✛✙☎☎✆✤ ✥☎✆ ✡✌❑☎☎✆☞❞☎✍ ✥✛ ❢✆✍✠ ✦✜✧ ✒✓✍☎✗ ✓✤❜❢✠✕
✡☎✆☛☎✆✢ ✢✜✒☞❇✞✥ ❘✗ ✒✆ ✗✜✶☎ ✦☎✆✍✠ ✦✜ ✍✳☎☎ ✗❀✳✌✠ ✗✛ ✒✷✕✞ ✌✆✚ ✗✛☎✵✜✤❇✢✠ ☞✌☞✥✛✙☎ ✌✆✚ ✶✏❞✗✘✟☎☎✌ ✒✆ ☛✠✌✢
✥✠ ✛◆☎☎ ✥✛✍✠ ✦✜✧

✈✪✯❚✪✪✯❍ ✼❨❁ ✄ ✒✓✍☎✗ ✓✤❜❢✠✕ ✡☎✆☛☎✆✢ ✒✤✌✆✚✔❈✙☎ ✓✆✤ ✍✠✌✘✍☎ ✒✆ ✓☎✜✒✓✠ ☞❇✛☎✌✣✧ ✕✦ ✡✤✣☎✥✞☞✣✥ ✓✆✤ ✌✒✤✍
➼✍✏ ✓✆✤ ❄☎☞✣✍ ✦☎✆✍✠ ✦✜✧ ✝✒ ✥✠ ☛☎✢✥☎✛✠ 1970 ✓✆✤ ☞✓❢✠ ✳☎✠ ❅✒ ✌✆✚ ✵☎✶ ✕✦ ✌☎✕✏✓✤❜❢ ✓✆✤ ☛☞✣❢ ✛✒☎✕☞✢✥
✗✘☞✍☞✴✕☎❩ ☞☛✒✓✆✤ (CFC) ❏❢☎✆✛☎✆✗✚❆❢✷✛☎✆✥☎✵✞✢ ✟☎✠ ✒☞❬✓☞❢✍ ✦✜✤❩ ✌✆✚ ✗✚❢✎✌❘✗ ✵☎✛✐✵☎✛ ✗✘✥✣ ✦☎✆✍☎ ✦✜✧

✈✿❭✫ ❪❫❴✪❵✼❃❛✿✽●✮ ✈✼❝✪✩✫❴✪ ❡✪✯❣✪ ✄ ☞✌❞☎✏✌✍❆ ✌❀❤☎ ✕☎ ❅✒ ✌✆✚ ✗☎✒ ☞✢❬✢ ✌☎✕✏ ✶☎✵ ✍✳☎☎ ✡☎✛☎✆✦✠ ✌☎✕✏
✥☎ ◆☎✆❖☎✧ ❉✗✛ ❅❱✢✆ ✌☎❢✠ ✌☎✕✏ ✸☎✛☎◗✤ ✌✜☞❑✌✥ ✌☎✕✏ ✡☞✟☎✒✛✙☎ ✍✳☎☎ ✍☎✗ ☛☞✢✍ ✒✤✌✦✢ ❥☎✛☎ ✵✢✍✠ ✦✜✤✧

✂✯✾♦✩●❝✪✂❍ ✄ ◗✥ ❑✏☎❞✥ ✗✕☎✞✌✛✙☎✠✕ ✓❀✶☎ ☞✢✓☎✞✙☎✥☎✛✠ ✗✘☞✴✕☎ ☞☛✒✒✆ ✸✛☎✍❢ ✥✠ ✓❀✶☎ ✗✛✍☎✆✤ ✓✆✤ ❊✷✢☎ ◗✥☞❖☎✍
✦☎✆ ☛☎✍☎ ✦✜✧

❦P✪✯✫✪✯★✾♠P✪✯✫✪✯❵✪❛❍✰ ♥✩●♣❂★✾♣✩●♣q ✄ ✌❀✚☞❖☎✓ ❘✗ ✒✆ ❅✖✗✔✢ ❇✜✒ ☛☎✆ ✗❀✳✌✠ ✌✆✚ ✌☎✕✏✓✤❜❢ ✓✆✤ ✒☎☞✔❈✍ ✦☎✆
❇✝✞ ✦✜✧ ✕✦ ✵✦✏✍ ✦✠ ✗✘✵❢ ❇✘✠✢✦☎❅✒ ❇✜✒ ◗✛☎✆✒☎❢ ✗✚✏✦☎✛☎✆✤❩ ✗✘❑☎✠✍✥☎✆✤❩ ✸✷✓ ✒✆ ✵✢✍✠ ✦✜✧

❵✪✯✼✫✈✪r✼P✩ ❛P ✄ ✗❀✳✌✠ ✌✆✚ ❄☎✷✙☎✞✢ ✌✆✚ ✥☎✛✙☎ ❅✖✗✔✢ ◗✥ ✡☎✟☎☎✒✠ ✵❢ ☛☎✆ ❅❤☎✛✠ ❇☎✆❢☎s✞ ✓✆✤ ❇☞✍✓☎✢ ❊✠t☎☎✆✤
✥☎✆ ✡✗✢✠ ✶☎☞✦✢✆ ✡☎✆✛ ✍✳☎☎ ✶☞◆☎✙☎✠ ❇☎✆❢☎s✞ ✓✆ ✡✗✢✆ ✵☎✝✉ ✡☎✆✛ ☞✌◆☎✆☞✗✍ ✥✛ ✶✆✍☎ ✦✜✧ ☞✌❞☎✏✌✍❆ ✌❀❤☎ ✗✛ ✕✦ ✵❢
❑☎✷✔✕ ✦☎✆✍☎ ✦✜✧ ✝✒ ✵❢ ✒✆ ✓✇✕✡✤◆☎☎❑☎✠✕ ❊✴✌☎✍☎✆✤❩ ✦✛✠✌✆✚✢ ✍✳☎☎ ✗✘☞✍❊✴✌☎✍☎✆✤ ☛✜✒✆ ✓☎✜✒✓✠ ✗☞✛❄☎✣✢☎✡☎✆✤ ✌✆✚
✗✘✌☎✦ ✥✠ ☞✶❑☎☎ ☞✢✸☎✞☞✛✍ ✦☎✆✍✠ ✦✜✜✧

❵★✪✩● ①✯②✪ ✄ ✡✗✆◆☎☎✌❀✚✍ ✒✓✍❢ ✡☎✸☎✛ ✌☎❢✆ ✌❀✦✍❆ ✓✆❄☎✧ ✕✆ 300 ✒✆ 2000 ✓✠✣✛ ✥✠ ❉❲❊☎✝✞ ✍✥ ✗☎◗ ☛☎✍✆ ✦✜✤✧

③④⑤⑥④⑦⑧⑨
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❞✝✞✟✠ ✡☛✞✠☞ ✌✍✎✞ ✏ ✱✑ ✒✓✔✕✖✗✘✙ ✚✛✑✚✜✗ ✢✣✛✕✖✤✥ ✦✧★✕ ✚✩✜✑✕ ✪✕✫✭✕✖ ✒✮✕✘✙ ✚✯✰✕✲✖ ✑✫ ✳✕✛✴✵✚✗ ✑✕ ✰✕✧✗✕

✰❣✶ ✲✯ ✦✧★✕✕✧✷ ✑✕ ✚✛✸✗✕✥ ✒✴✹✛✫ ✛✧✵ ✤✥✕✗✺ ✒✥ ✛✻✵✼ ✜✕❣ ✦✫✽✥ ✜✧ ✺✧✑✥ 12,000 ✦✫❡ ✗✑ ✰✕✧ ✜✑✗✕ ✰❣✶

①✾✠✿ ❀✞❁✟ ✝✾❂✞✞✡ ✏ ♥❣★✘✕✖✤✥ ✗✥✷❃✕✧✷ ✛✧✵ ❄✒ ✦✧✷ ✳✷✗✚✥❅✕ ✦✧✷ ✒✮✧✚✭✕✗ ✢✩✕✖ ✑✕✧ ✛✕✘✻✦✷❆✺ ❇✕✥✕ ✳✛✪✕✕✧✚✭✕✗ ✑✥

✛✧✵ ✒✴✹✛✫ ✛✧✵ ✤✥✕✗✺ ✑✕✧ ♦✑ ✺✧✯✕✶

①✾✠✿ ❀✞❁✟ ①❈✟✍❉ ✏ ❃✮✫✯ ✰✕❊✜ ✒✮❋✕✕✛ ✛✧✵ ✚✺✱ ✚✩●✦✧♥✕✥ ❃❣✷✜✧ ✰❣✶ ✲✯ ❃❣✜✕✧✷ ✦✧✷ ✑✕❍✖✯■❆✕✲✳✕❏✜✕✲❆ (CO
2
)

✚✦✹✕✧✯❢ ✯✕✲✽❑✜ ✳✕❏✜✕✲❆❢ ❏✺✕✧✥✕✧✒✵▲✺✕✧✥✕✧ ✑✕❍✖✯ ✜✫▼✱✒✵▼✜✫▼ ✗✹✕✕ ❅✕✕✧❋✕ ✦✷❆✺✫✘ ✳✕✧✩✕✧✯ ✜✚●✦✚✺✗ ✰❣✷✶

①◆❖P ◗☛✌✞ ✏ ✚✑✜✫ ✒♥✕✹✕✖ ✑✕✧ ❊✜ ✛✧✵ ❊❘❙✗✥ ✚✸✹✕✚✗ ✦✧✷ ✒✚✥✛✚✗✖✗ ✑✥✯✧ ✛✧✵ ✚✺✱ ✳✕✛✪✘✑ ✢✩✕✖ ✩❣✜✧

❚❯✕✧✜ ❱✛ ❃❣✜❲ ✘✰✫ ✢✩✕✖ ✒♥✕✹✕✖ ✜✧ ❊✜ ✜✦✘ ❊❳✒❨✯ ✰✕✧✗✫ ✰❣ ✩❍ ✚✸✹✕✚✗ ❊✺✽ ✩✕✗✫

✰❣ ✩❣✜✧ ❚❃❣✜ ❱✛ ❯✕✧✜❲✶

t❈✡❩❬✡❬✡❭P✞ ✏ ✚✛✚❋✕❨✯ ✒✮✩✕✚✗✘✕✧✷ ✑✫ ✚✛✚✛✤✗✕ ❚✒✮✩✕✗✫✘ ✚✛✚✛✤✗✕❲❢ ✒✮❳✘✧✑ ✒✮✩✕✚✗ ✦✧✷ ✳✕✯✻✛✕✷✚✪✕✑

✚✛✚❋✕❨✯✗✕ ❚✳✕✯✻✛✕✷✚✪✕✑ ✚✛✚✛✤✗✕❲ ✳✕❣✥ ✒✕✚✥✗✷❪✕✕✧✷ ✑✫ ✚✛✚✛✤✗✕✶

t✠✡❂✞✞❫ ✏ ✱✑ ✜✦✘ ✚✛✪✕✧✭✕ ✛✧✵ ✳✷✗✥✕✺ ✒✥ ✜✕✦✕❨✘✗✙ ✒✮✚✗ ✲✑✕✲✖ ❅✕✧❪✕ ✦✕✒✕ ❃✘✕ ✩✫✚✛✗ ✢✗✑✕✧✷ ✑✕ ❋✕✕✥✶

❴✡✞❵✞✌◆❛✞✠ ✡◆❜❉❝ ✏ ✚✛✸✒✵✕✧✽✑ ✒✮✑✕✥ ✑✕ ❤✛✕✺✕✦✻✐✕✫ ✚✩✜✜✧ ✚✛✪✕✕✺ ✛✴❥✕✕✑✕✥ ❃✗✖ ❍✯ ✩✕✗✕ ✰❣✶ ✲✯✦✧✷ ✑✲✖

❃✗✕✧❦ ✑✕ ❧✘✕✜ 40 ✚✑▼✦✫▼ ✚✩✗✯✕ ❍❆♠✕ ✰✕✧ ✜✑✗✕ ✰❣ ✘✧ ❤✛✕✺✕✦✻✐✕✫ ✗❍ ❍✯✗✧ ✰❣✷ ✩❍ ❃✮✧✯✕✲✽ ✒✮✑✕✥ ✑✕ ✦❣♣✦✕

✒✴✹✛✫ ✑✫ ✜✗✰ ✑✫ ✳✕✧✥ ✗✫✛✮✗✕ ✜✧ ❊❯✕✗✕ ✰❣✶

t❵q✞✍t✿ r❀✞s❝✉✍✈✞✿✇ ✏ ✥✕✜✕✘✚✯✑ ✳✒❅✕✘✔✕ ✑✕ ✱✑ ❄✒ ✩✕✧ ✚✑✜✫ ✐✕✚✯✩ ✛✧✵ ✒✥✦✕✔✕✻ ✱✛✷ ✳✔✕✻✳✕✧✷ ✛✧✵

✜✕✹✕ ✒✕✯✫ ✛✧✵ (H+ ✗✹✕✕ OH-) ✳✕✘✯✕✧✷ ✑✫ ♥✴♦♠ ✜✷✺♣✯✗✕ ✑✕ ②✕✧✗✑ ✰❣✶

t❵③ ④✝✎✞⑤✿ r❀✞❝✉✞✍❬❵❬✟✟✇✏ ✥✕✜✕✘✚✯✑ ✳✒❅✕✘✔✕ ✑✫ ✛✰ ✒✮✚⑥✘✕ ✚✩✜ ✦✧✷ ✐✕✚✯✩ ✳✕✘✯✕✧✷ ✱✛✷ ✩✺

✳✕✘✯✕✧✷ (OH- ✳✕❣✥ H+) ✑✫ ✒✮✚✗✚⑥✘✕ ✜✚●✦✚✺✗ ✰✕✧✗✫ ✰❣✶ ✳✕❣✥ ✲✜✜✧ ✯✱ ✘✕❣✚❃✑✕✧✷ ✛✧✵ ✚✯✦✕✖✔✕ ✜✧ ❙⑦⑧✕✯✫

✒✴✭❯ ✑✕ ✳✒★✕✽✯ ✰✕✧✗✕ ✰❣✶

P✞✝ ✝✾✡⑨✞⑩P❫ ✏ ✚✑✜✫ ✩✺ ✜✷✰✚✗ ✦✧✷ ✛✰ ✜✫✦✕ ✩✰✕❶ ✗✕✒⑥✦ ✦✧✷ ✳✚✤✑✗✦ ✢✣✛✕✖✤✥ ✒✚✥✛✗✖✯ ✰✕✧✗✕ ✰❣✶ ✘✰

✜✫✦✕ ✜✗✰ ✛✧✵ ✒✕✜ ✒✕✱ ✩✕✯✧ ✛✕✺✧ ✒✕✯✫ ✑✫ ✑✕✧✭✔✕ ✒✥✗ ✗✹✕✕ ❃✷❋✕✫✥ ✪✕✫✗✺ ✒✕✯✫ ✑✫ ✒✥✗ ✛✧✵ ❍✫❙ ✑✕

✜✷⑥✦✔✕ ❅✕✧❪✕ ✰❣✶

❷✞❵ ✟✌✠❫ ✏ ✸✹✕✺ ✳✕❣✥ ✩✺ ✛✧✵ ✦✣✘ ✳✷✗✥✕✒✴✭❯ ✒✥ ✒✕✘✕ ✩✕✯✧ ✛✕✺✕ ✸✹✕✕✯✫✘ ✗✕✒ ✒✚✥✜✷❙✥✔✕ ✗❪✕✶ ✲✜ ✗✷❪✕

✦✧✷ ✒✴✭❯✫✘ ✒✛✯✧✷ ✥✕✗ ✛✧✵ ✜✦✘ ✸✹✕✺ ✜✧ ✜✕❃✥ ✑✫ ✳✕✧✥ ❙✺✗✫ ✰❣✷✶

❸◆❹☞❵P✞✌❉❝❵ ✏ ✒✴✹✛✫ ✛✧✵ ✦✧✷✽✺ ✑✕ ✛✰ ✐✕✷❆ ✩✕✧ ✺❙✫✺✧ ✺❅✕✔✕✕✧✷ ✑✕ ✒✮♥✪✕✖✯ ✑✥✗✕ ✰❣✶ ♥✻❍✖✺✗✕✦✷❆✺ ✸✹✕✺

✦✷❆✺ ✛✧✵ ✯✫❙✧ 100 ✜✧ 200 ✚✑▼✦✫▼ ✛✧✵ ❍✫❙ ✳✛✚✸✹✕✗ ✰✕✧✗✕ ✰❣✶

❭✾◆✡✠q ❴q✞✍❬P ✏ ✤✮✻✛✫✘ ✒✮♥✧✪✕✕✧✷ ✛✧✵ ✢✒✥✫ ✛✕✘✻✦✷❆✺ ❚✳✕✘✯✦✷❆✺❲ ✦✧✷ ❍✰✻✥✷❃✫ ✒✮✑✕✪✕ ✩✕✧ ✦★✘ ✱✛✷ ❊❘❙

✳❅✕✕✷✪✕✕✧✷ ✦✧✷ ✚✸✹✕✗ ✸✹✕✕✯✕✧✷ ✜✧ ♥✴✚✭✽❃✕✧❙✥ ✰✕✧✗✕ ✰❣❢ ✲✜✑✫ ❊❳✒✚✗ ✜✕❣✥ ✒✛✯✕✧✷ ✑✫ ✳✕❺❏✜✫✩✯ ✳✕❣✥ ✯✕✲✽❑✕✧✩✯ ✜✧

✒✥✸✒✥ ✚⑥✘✕ ✒✵✺✸✛❄✒ ✰✕✧✗✫ ✰❣✶ ❊❥✕✥✫ ❃✕✧✺✕✤✖ ✦✧✷ ✤✮ ✻✛✫✘ ❤✘✕✧✚✗ ✑✕✧ ❊❥✕✥ ✤✮✻✛✫✘ ❤✘✕✧✚✗ ✳✕❣✥ ♥✚❅✕✔✕✫

❃✕✧✺✕✤✖ ✦✧✷ ✲✜✧ ♥✚❅✕✔✕✫ ✤✮✻✛✫✘ ❤✘✕✧✚✗ ✑✰✕ ✩✕✗✕ ✰❣✶

✝❻✞✞❂✞⑩P❫✠ ✌✍✎✞ ✏ ❍✰✻✗ ✢❶❙✕✲✖ ✒✥ ❙✕♥✥ (Sheet) ✑✫ ✗✥✰ ✛✧✵ ❍✕♥✺ ✘✧ ❋✕✫ ✚✰✦ ✑✔✕✕✧✷ ✜✧ ❍✯✗✧ ✰❣✷✶ ✲✯

❍✕♥✺✕✧✷ ✑✫ ✒✗✺✫ ✒✥✗ ✒✓✥✧ ✳✕✑✕✪✕ ✒✥ ✼✕✲✖ ✰✻✲✖ ✚♥✐✕✗✫ ✰❣✶ ✘✧ ❋✕✫ 5000 ✜✧ 18000 ✦✫✽✥ ✑✫ ✢❶❙✕✲✖

✗✑ ✒✕✱ ✩✕✗✧ ✰❣✷✶

downloaded from GKTricksIndia.com



152 ❍��✁✂✄☎ ❍�✆✝�✞✟ ✠✞✡ ☛✆✟ ✂☞✌�✍✄

✐❦✎✏✎✑✒❦✎✓✔ ✓✕✖❦✗✐❦✎✏✓✕✖❦ ✘ ❢✙✚✛ ✜✢✣✤✢ ✙✢ ✥✦✧ ★✧✩ ✪✥✦✧ ✫✬✧✢✣ ✩ ✚✣ ✭✮✢ ✫✩✤✢✯ ✰✣ ✱✢✣✮✢✣ ✩ ✚✲✳✱✢✰

✪✩✫✈✚✩✭✩❢✴✫ ❣✢✣✫✣ ❣✦✩ ✪✢✦✵ ✶✮✲✣✩ ✪✩✫✈ ❢✷✰✢ ❣✢✣✫✛ ❣✦✯

✐✸✏❦ ✹✸✕✺✔✻✼ ✽✐✾✎✿❀❦❁❂✾❃❄✎❅❆❇❂❈ ✘ ♣❉❊✢✮✢✣✩ ✙✛ ✵♣✮✢ ✙✢❋ ✲✣✩ ●✮ ✲✣✩ ❢✧■✲✢✮ ♣✳✩✭✙✛✰ ❏❑✧▲❢▼✢

①❑❣◆✢❖✢✛❋ P✢❢✮✥✢✣✩ ◗✢✵✢ ✜✢✦❢✫✥ ❘✳✙✢✧ ✧✣❙ ❚❏ ✲✩✣ ✚✩✵✣P✢◆✢✯

❯✿❁❅ ✎✼✼✓❱✎❄✔ ✘ ✧❣ ❢✚♦✢✩✫ ❢✥✚ ✙✛ ✲✢❲✰✫✢ ❣✦ ❢✙ ❳✢❨❏▲❩❬ ✧✳❙❭ ✲❣✢✚✢①✵✛✰ ★✧✩ ✲❣✢◗✛❏✛✰ ❪❋✣❫✢✣ ✩ ✚✣

✭✮✢ ❣✦✯ ✲✦✩❫❋ ✲✣✩ ✚✩✧❣✮✛✰ ✴✢✵✢✪✢✣✩ ✧✣❙ ✚✩♣❋✮✯ ✶✮ ❪❋✣❫✢✣✩ ✲✣✩ ❏▲❝✧✛ ✧✣❙ ✱✳✭❴❋✫✢✲✩❵❋ ✧✣❙ ❛❏✵ ✴✛✵✣❜✴✛✵✣

❢P✢✚✙✮✣ ✙✛ ✰✢✣❞✰✫✢ ❣✢✣✫✛ ❣✦✯

✐❡✔❦❤❦ ❥✕❤✿❁❧❦♠❦ ✘ ✰❣ ★✙ ✵✚✢✰❢✮✙ ❏❑❢✷✰✢ ❣✦ ❢✥✚✲✣✩ ❏✢✦✴✣ ✫❝✢✢ ✧✳❙❭ ✭✦♥❫✛❢✵✰✢ ✚❨✰❴ ✚✣ ❛✥✢❴ ❏❑✢❪✫ ✙✵

✧✣❙ ●✚✣ ✴✢✵◆✢ ✙✵ ❋✣✫✣ ❣✦✩✯

✺❦❀❦❁❂ ✘ ❏▲❝✧✛ ❏✵ ❏❑✢❢◆✢✰✢✣✩ ✪✢✦✵ ❏✢✦✴✢✣✩ ✙✢ ✚✭✚✣ ✭❵q✢ ✥✲✢✧ ✭✢✰✢✣✲ ✙✢ ❢✧✫✵◆✢ ✲✳P✰✫✈ ✥❋✧✢✰✳ ✚✣ ❢✮✰✩❢✤✢✫

❣✢✣✫✢ ❣✦✯

✎✺❃ ✺✾✕❃ ✘ ✭❑❣✲✢✩❵ ✙✛ ●✬❏❢▼✢ ✚✣ ✚✩✭✩❢✴✫ ❢✚♦✢✩✫ ✶✚ ❢✚♦✢✩✫ ✧✣❙ ✪✮✳✚✢✵ 1500 ✙✵✢✣❵q ✧❩✢❴ ❏❨✧❴ ✭❑r✢✩❵

✧✣❙ ✚✲s✫ ❏✱✢❝✢❴ ★✧✩ ❛✥✢❴ ★✙ ✪◆✢✳ ✚✣ ❳✢✛ ❋t✢✳ ✜✢✣✤✢ ✲✣✩ ✚✢✩❢✉✫ ❝✢✣✯ ✶✚ ✪✧s❝✢✢ ✲✣✩ ❏✱✢❝✢❴✇ ❛✥✢❴✇ s❝✢✢✮ ✪✢✦✵

✚✲✰ ✪❢s✫✬✧ ✲✣✩ ✮❣✛✩ ❝✢✣✯ ✫✭ ✪♣✢✮✙ ★✙ ✴✲✢✧✣❙ ✧✣❙ ✚✢❝✢ ✭❑r✢✩❵ ✪❢✧❖✧✚✮✛✰ ①❢✫ ✚✣ ❢✧s✫▲✫ ❣✢✣✮✣ ❋①✢

✪✢✦✵ ❏✱✢❝✢❴✇ ❛✥✢❴✇ s❝✢✢✮ ✪✢✦✵ ✚✲✰ ✪❢s✫✬✧ ✲✣✩ ✪✢★✇ ②✰✢✣✩ ❣✛ ✭❑❣✲✢✩❵ ✙✢ ❢✧s✫✢✵ ❣✳✪✢ ❏✱✢❝✢❴ ①✦✚✛✰ ✭✢✱❋✢✣✩

✲✣✩ ✧ ✫✬❏❖♣✢✫③ ✫✢✵✢✣✩ ✧ ①❑❣✢✣✩ ✲✣ ✩ ✚✩❋✛✮ ❣✢✣✮✣ ❋①✢✯ ✧✳❙❭ ❢✧◗✢✮✢✣✩ ✙✢ ❢✧❖✧✢✚ ❣✦ ❢✙ ✰❣ ❢✧s✫✢✵ ❏❢✵❢✲✫ ❣✦

✪✢✦✵ ★✙ ❢✱✮ ④♦ ❣✢✣ ✥✢★①✢✯ ✚✲✰ ✧✣❙ ✶✚ ✲✢✣❵q ❏✵ ✥✭ ✫✙ ❢✭① ✧✩❑❙♣ t✢❢❫✫ ✮❣✛✩ ❣✢✣✫✢ ✭❑r✢✩❵ ✙✢ ❢✧⑤✧✩✚

❣✢✣✮✢ ✪✢✵✩❳✢ ❣✢✣ ✥✢★①✢✯

✺✾✒❦❦❁✎✿✒❦✗❂⑥❦✑✼✕⑦⑧ ✘ ✪✴✢✣✫❋ ✲✣✩ ❢s❝✢✫ ✪✢✩✫❢✵✙ ✪✢❞✮✣✰ ❖✢✦❋✢✣✩ ✙✛ ❢✧❖✢✢❋ ✚✩❣❢✫✇ ❢✥✚✙✛ ●✬❏❢▼✢ ✲✦❫❋

✲✦❞✲✢ ✚✣ ❣✳✶❴ ❣✦✯

⑨❦❦❅❦ ✘ ●⑩♣ ②✧✢✵ ✧✣❙ ❏❖♣✢✫③ ✚✲✳✉ ✧✣❙ ❏✢✮✛ ✙✛ ✚✫❣ ✲✣✩ ❢①✵✧❫ ✰✢ ❏❑❢✫✚✵◆✢✯

⑨❦❶✼✕⑦✐ ✘ ❳✢❨✧✩❙❏ ❏▲❝✧✛ ✧✣❙ ❳✢✛✫✵ ✙✛ ✰✙✢✰✙ ①❢✫ ✰✢ ❢❣❋✮✣ ✙✢✣ ✙❣✫✣ ❣✦✩✯ ✰❣ ①❢✫ ✴✛✵✣❜✴✛✵✣ ✚✩❢♣✫ ❛✥✢❴

✧✣❙ ❳✢❨✧✩❙❏✛ ✫✩✵①✢✣ ✩ ✧✣❙ ❚❏ ✲✣✩ ✫✛✧❑ ✲✢✣♣✮ ✧✣❙ ✙✢✵◆✢ ●✬❏❲✮ ❣✢✣✫✛ ❣✦✯

⑨❦❶✼✕⑦✐ ❷❸❹❃❂ ✼❁✕⑦❺ ✽❻✒❦✼❦ ❻✎⑧✼❁⑦✕❺❈ ✘ ❳✢❨✧✩❙❏ ✲✣✩ ❏❑❢✫✭❋ ✲✢✣♣✮ ❢✭✩✱✳✯

⑨❦❶❼✹✕✸✺✔❽✼ ✘ ♣❉❊✢✮✢✣✩ ✙✛ ✵♣✮✢ ✙✛ ✪✧❢✴ ✧✣❙ ✱✢✦✵✢✮ ♣✳✩✭✙✛✰ ❚❏ ✚✣ ①❑❣◆✢ ❖✢✛❋ P✢❢✮✥✢✣✩ ✙✢ ❏▲❝✧✛ ✧✣❙

♣✳✭✩✙✛✰ ✜✢✣✤✢ ✚✣ ✚✩✵✣❢P✢✫ ❣✢✣✮✣ ✙✢ ①✳◆✢✴✲❴✯

⑨❦❶❂✕❾✿❿❀ ❷⑦❧❂❄ ✘ ①❑✛✮ ❣✢●✚ ①✦✚✢✣ ✩ ✧✣❙ ✙✢✵◆✢ ❏▲❝✧✛ ✧✣❙ ✪✢✦✚✫ ✧✦❢❖✧✙ ✫✢❏✲✢✮ ✲✣ ✩ ✧▲❢♦✯

⑨❦❶✎✼➀❦❁✐❿ ✐✼❄ ✘ ❛❏✵✛ ✧✢✰✳ ✲✩❵❋ ✲✣✩ ✚✲✱✢✭ ✵✣P✢✢✪✢✣✩ ✧✣❙ ✚✲✢✮✢✩✫✵ ♣❋✮✣ ✧✢❋✛ ✜✢✦❢✫✥ ❏✧✮✣✩ ✥✢✣ ✱✢✭ ❏❑✧◆✢✫✢

✭❋ ★✧✩ ✙✢✣❢✵✰✢❢❋✚ ✭❋ ✧✣❙ ✭✛♣ ✚✩✫✳❋✮ ✚✣ ●✬❏❲✮ ❣✢✣✫✛ ❣✦✯

❂⑥❦➁❿✐❿❀ ✐✐❱❅❿ ✘ ❳✢❨❜❏❏❴❫✛ ✙✢ ①❑✣✮✢✶❫✛ ❳✢✢① ❢✥✚ ✚✣ ✲❣✢◗✛❏ ✭✮✣ ❣✦✩✯ ✲❣✢◗✛❏✛✰ ❏❏❴❫✛ ✙✛ ✲✢✣❫✢✶❴ 20

➂➃ 75 ❢✙❋✢✣✲✛❫✵ ✧✣❙ ✭✛♣ ❏✢✶❴ ✥✢✫✛ ❣✦✯

➄➅❦❁❧❂ ➆❦❥ ❸✏ ✘ ●❙❏✵ ●❬✫✛ ✪❝✢✧✢ ✮✛♣✣ ✪✢✫✛ ✧✢✰✳ ✚✩❣❢✫ ✧✣❙ ✫✢❏✲✢✮ ✧✣❙ ❏❢✵✧✫❴✮ ✙✛ ✱✵✯ ✰❢✱ ✙✢✣✶❴

✪❲✰ ✪④♦✢✣❩✲ ❏❑❢✷✰✢★➇ ➈✥✦✚✣ ✫❲✤✢ ✲✣✩ ●❩✲✢ ✙✢ ❏❑✧✣❖✢ ✪❝✢✧✢ ❢✮✙✢✚➉ t✢❢❫✫ ✮❣✛✩ ❣✢✣✫✛✩ ➈✥✦✚✣ ✚✩t✢✮✮✇

✧✢❩❏✛✙✵◆✢ ✪✢✦✵ ❢✧❢✙✵◆✢➉ ✫✢✣ ❢✧s✫✢✵ ✧✢✰✳ ✧✣❙ ✶✚ P✢✩❵ ✙✢ 0.98° ✚✣❢➊✚✰✚ ❏❑❢✫ 100 ✲✛❫✵ ✙✛ ✱✵
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❧✝ ✞✟✠✡☛☞ ✌✍✡✠ ✎✏✑ ✒✓ ✌✟✝✔✕ ✖✟✗✘ ✌✟ ✙✟✚✛ ✖✟✗✘✜✚✛☛ ✜✝✚ ☞✠✢✝ ✣✡✍✡✟ ✎✏ ✡✟✝ ✔❧❧✝ ✤✖✥✍✠✡ ✦✟✤✧✡ ✎✟✝✡✟ ✎✏✑

☞✠✢✝ ✣✡✍✡✠ ✖✟✗✘ ✌✟ ✙✟✚✛ ❧✚✥✠✤✛✡ ✎✟✝ ✒✟✡✟ ✎✏✉ ❧✚✥✠✛☞ ✖✝★ ✌✟✍✩✟ ✖✟✗✘ ✖✝★ ✙✟✚✛ ✌✟ ✡✟✥✜✟☞ 0.98°

❧✝✤✪❧✗❧ ✥✫✤✡ 100 ✜✠✧✍ ✓❡✭ ✒✟✡✟ ✎✏✉

❥✮✯✰✱✲✳✴✵ ✶✷✸✯✹✺✹✻ ✼ ✖✟✗✘ ♦✟✍✟ ✓✟✍✠✌ ✌✩✟✟✝✚ ✖✝★ ✽✥✍✾☞ ✖✝★ ✓✟✾ ✿✟❀✤✜ ✥✍ ❁❀✧✝ ✎✘❂ ✜✟✝✧✝ ✌✩✟✟✝✚ ✌✠ ✥✡☛✠

✢✟✾✍✉

②✳ ✯✴✴✳ ✼ ✗✎ ❂☛ ✤☞☞✟✝ ✌✠ ✤✖✥✍✠✡ ✤❃❄✟✤✡ ✎✟✝✡✠ ✎✏✉ ✔❧ ✖✝★ ✽✚✡❅✕✡ ✣❆✩✟✌✤✧✓✚❇✠✗ ✥✫✞✟✟✚✡ ✜✎✟❧✟❅✍✠✗

❖✗✟✥✟✤✍✌ ✥✖☞✝✚ ❧✓☛ ✎✟✝ ✒✟✡✠ ✎✏✚ ✤✒❧ ✖✝★ ✌✟✍✩✟ ✜❈✖✡✠✕ ❂✖✚ ✥❀✖✠✕✚ ✥✫✞✟✟✚✡ ✜✎✟❧✟❅✍ ✜✝✚ ❉✚✛✝ ✒☛ ✌✟ ✽❧✟✜✟❊✗

❧✚✢✗☞ ✎✟✝ ✒✟✡✟ ✎✏✉

②❋✳✷ ●✶✳❥ ❍✳✳✹✳ ✼ ✎✍ 14-15 ✤✾☞ ✜✝✚ ✽✟☞✝ ✖✟☛✟ ❢✖✟✍ ✒✟✝ ✢✚■✜✟ ✖✝★ ✥✎☛✝ ✢✟✏❄✟✟✔✕ ✗✟ ✽✟✤✙✟✍✠ ✢✟✏❄✟✟✔✕ ✌✟☛

✜✝✚ ✎✟✝✡✟ ✎✏✉ ✔❧ ❧✜✗ ✢✚■✜✟ ✡❄✟✟ ❧❀✗✕ ✖✝★ ❅✘❏❑✖✟✌❆✟✕✩✟ ✓☛ ❂✌ ✾❀❧✍✝ ✌✠ ☛✚✓✖✡ ✤❃❄✟✤✡ ✜✝✚ ✎✟✝✡✝ ✎✏✉ ✽✡▲

❢✖✟✍ ✌✠ ❚▼✢✟✔✕ ✗✟ ✿✟✟✧✝ ✌✠ ☞✠✢✟✔✕ ❧✟✜✟❊✗ ❧✝ ✌✜ ✎✟✝✡✠ ✎✏✉

✶◆✳P◗✳ ✼ ✿✟❀❘✥❙❆❉ ✥✍ ✜✝✦✟✟✝✚ ❧✝ ✖❆✟✟✕ ✌✠ ✓❀✚✾✟✝✚✑ ✤✎✜ ❂✚✖ ✽✟✝☛✝ ✖✝★ ❯✥ ✜✝✚ ✤❅✍☞✟✉ ✖❆✟✟✕✑ ✤✎✜✥✟✡✑ ✌✍✌✟✥✟✡ ✡❄✟✟

✜✝✦✟✟✝✚ ✌✟ ✥★✧☞✟ ✽✟✤✾ ✖❆✟✕✩✟ ✖✝★ ✤✖✤✿✟❊☞ ❯✥ ✎✏✚✉

✶◆✳✳P✱✲❥✵ ✻✮❋✳ ✼ ✖❆✟✟✕ ✽❄✟✖✟ ✤✎✜✥✟✡ ✖✝★ ❯✥ ✜✝✚ ☛❅✟✡✟✍ ✖❆✟✕✩✟ ✌✍☞✝ ✖✟☛✝ ❂✖✚ ✌✜ ❚▼✢✟✔✕ ✖✟☛✝ ✌✟☛✝ ✗✟

✿✟❀✍✝ ✜✝✦✟✉ ✗✝ ✥✫✟✗▲ ✿✟❀✥❙❆❉ ❧✝ 3000 ✜✠✧✍ ✌✠ ❚▼✢✟✔✕ ✡✌ ✥✟✗✝ ✒✟✡✝ ✎✏✚✉

✶✳❱✷ ❲❳❨✯✲ ✼ ✖✟✗✘ ✌✟ ✖✎ ✤✥✚✛ ✤✒❧✜✝✚ ✣✾❩✿✟✖ ❬✟✝❭✟ ❧✝ ❅✫✎✩✟ ✤✌❂ ❅❂ ✡✟✥✜✟☞ ❂✖✚ ✽✟■✕✡✟ ✖✝★ ☛❬✟✩✟ ❧✏✌✛✭✟✝✚

❧✝ ✎❪✟✟✍✟✝✚ ✤✌☛✟✝✜✠✧✍ ✌✠ ❬✟✏✤✡✒ ✾❀✤✍✗✟✝✚ ✜✝✚ ✽✥✝❬✟✟✖❙★✡ ✤❃❄✟✍ ✍✎✡✝ ✎✏✚✉ ✖✟✗✘❧✚✎✤✡✗✟▼ ✣✾❩✿✟✖ ❬✟✝❭✟ ✜✝✚ ✽☞✝✌ ✤✾☞✟✝✚

✡✌ ✤❃❄✟✍ ✍✎☞✝ ✖✝★ ✓✟✾ ✽✥☞✝ ✒☛✖✟✗✤✖✌ ☛❬✟✩✟✟✝✚ ✌✟ ✤✖✌✟❧ ✌✍✡✠ ✎✏✚✉

✶✳❱✷✻❳❫②✵❱ ❴✳❵ ✼ ❇✍✟✡☛ ✥✍ ✖✟✗✘✜✚✛☛ ✌✟ ✿✟✟✍ 1 ❧✜✘■ ✡☛ ✥✍ ✽✟✏❧✡ ✖✟✗✘✜✚✛☛✠✗ 1,013.25 ✤✜☛✠✓✟✍

✎✟✝✡✟ ✎✏✉ ✾✟✓ ✌✟✝ ❂✌ ✣✥✌✍✩✟ ♦✟✍✟ ✜✟✥✟ ✒✟✡✟ ✎✏ ✤✒❧✝ ✖✟✗✘✾✟✓ ✜✟✥✠ ✽❄✟✖✟ ✓✏✍✟✝✜✠✧✍ ✌✎✟ ✒✟✡✟ ✎✏✉

❛✳✵✲✳✰❜ ✼ ✖✟✗✘✜✚✛☛ ✜✝✚ ❂✌ ❧❝✜✩✟ ❬✟✝❭✟ ✒✎✟▼ ✽✟❅✝ ✓❡✭✡✠ ✎✘✔✕ ❂✌ ✞✟✠✡ ✖✟✗✘ ❧✚✎✤✡ ❅✜✕ ✖✟✗✘ ❧✚✎✤✡ ✌✟✝

✤✖❃❄✟✟✤✥✡ ✌✍ ✾✝✡✠ ✎✏✉

❲❞❱✳P✲❣ ✼ ❤✐❦♠ ♥♣ qrst ✈✇①③s④① ⑤④⑥ ⑦⑧ ⑨④① ⑩⑤♥♣❶s♠ ❷❸s♠❹

❲✳❺❥ ❣✶✴ ✼ ❧❀✗✕ ♦✟✍✟ ✽✚✡✤✍❬✟ ✜✝ ✥✫✝✤❆✟✡ ✽✟✗☞ ✗✘❻✡ ❅✏❧ ❧✚✎✤✡ ✗✎ ❇✫✘✖✠✗ ❢✗✟✝✤✡ ❼✥✫✌✟✞✟ ✥✘ ✚✒❽ ✖✝★ ✓☞☞✝
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