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JrV-JmoqdX, âc°Q> Z§. 2,
1139 gmB©Šg EŠñQ>|eZ,
H$moëhmnya-416001

S>m°. g§O` aËZnmaIr
S>r-16, {ejH$ dgmhV, {dÚmZJar, _w§~B© {dÚmnrR>,
gm§VmH«w$P (nw.) _w§~B©-400 098

àm. (S>m°.) H${dVm AmoPm
g§JUH$emñÌ A{Y{d^mJ,
{edmOr {dÚmnrR>, H$moëhmnya

àm. (S>m°.) MoVZ AmdQ>r
V§ÌkmZ A{Y{d^mJ,
{edmOr {dÚmnrR>, H$moëhmnya

àm. (S>m°.) E_. Eg. Xoe_wI
A{YîR>mVm, _mZì` {dÚmemIm,
{edmOr {dÚmnrR>, H$moëhmnya

àm. (S>m°.) Eg. Eg. _hmOZ
A{YîR>mVm, dm{UÁ` d ì`dñWmnZ {dÚmemIm,
{edmOr {dÚmnrR>, H$moëhmnya

àm. (S>m°.) lr_Vr Eg. EM. R>H$ma
à^mar A{YîR>mVm, {dkmZ d V§ÌkmZ {dÚmemIm,
{edmOr {dÚmnrR>, H$moëhmnya

àmMm`m© (S>m°.) lr_Vr E_. ìhr. JwidUr
à^mar A{YîR>mVm, Am§Va-{dÚmemIr` Aä`mg {dÚmemIm
{edmOr {dÚmnrR>, H$moëhmnya

S>m°. ìhr. EZ. qeXo
à^mar Hw$cg{Md,
{edmOr {dÚmnrR>, H$moëhmnya

S>m°. E. EZ. OmYd
g§MmcH$, narjm d _yë`_mnZ _§S>i,
{edmOr {dÚmnrR>, H$moëhmnya

lr. E. ~r. Mm¡Jwco
à^mar {dÎm d coIm A{YH$mar,
{edmOr {dÚmnrR>, H$moëhmnya

àm. (S>m°.) S>r. Ho$. _moao (gXñ` g{Md)
g§MmcH$, Xÿa{ejU d Am°ZcmB©Z {ejU H|$Ð,
{edmOr {dÚmnrR>, H$moëhmnya



(iv)

Xÿa{ejU d Am°ZcmB©Z {ejU H|$Ð

{edmOr {dÚmnrR>, H$moëhmnya
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àñVmdZm

{edmOr {dÚmnrR>mMo VËH$mcrZ Hw$cJwê$ _m. _m{UH$amd gmiw§Io `m§Zr 2007-2008 gmcmnmgyZ
{dÚmnrR>m_Ü ò Xÿa{ejU g§H$ënZm am~dyZ ~{h…ñW {dÚmÏ`mªgmR>r ñd §̀ AÜ``Z gm{hË` CncãY H$ê$Z
XoÊ`mMm AË §̀V ñVwË` CnH«$_ hmVr KoVcm Amho. {Z`{_V àdoe KodyZ _hm{dÚmc`rZ {ejU nyU©
H$aÊ`mMr g§Yr g_mOmVrc gd© KQ>H$m§Zm g_mZnUo CncãY hmoB©cM Ago ZgVo. {ejUmgmR>rÀ`m
nm`m ŷV gmò tMm A^md, Am{W©H$ Am{U gm_m{OH$ AS>Wio AgVmZmhr AZoH$m§_Ü ò CÀM {ejU
KoÊ`mMr XþX©å` BÀN>meŠVr AgVo. Ë`m§À`m BÀN>meŠVrcm \$cÐÿn H$aÊ`mMo H$m_ gÜ`m {edmOr
{dÚmnrR>mMo Xÿa {ejU H|$Ð H$aV Amho.

"àmH¥${VH$ ŷJmoc' `m go{_ñQ>a-1 gmR>rÀ`m Aä`mgH«$_mV àmH¥${VH$ ŷJmocmMr AmoiI, dmVmdaU,

{ecmdaU Am{U AZmÀN>mXZ `m KQ>H$m§Mm g_mdoe H$aÊ`mV Amcm Amho. VgoM "_mZdr ŷJmoc' `m gÌ

2 gmR>r V`ma Ho$coë`m Aä`mgH«$_mV _mZdr ŷJmoc cmoH$g§»`m, dgmhVr Am{U eoVr `m KQ>H$m§Mm

g_mdoe H$aÊ`mV Amcocm Amho. `m nwñVH$mMr EHy$U 8 KQ>H$m§_Ü ò {d^mJUr H$ê$Z _m§S>Ur Ho$cr Amho.

gd© {dÚmWu d {ejH$m§Zm gXaMo nwñVH$ _mJ©Xe©H$ R>aoc, Agm Amåhmg {dídmg dmQ>Vmo.

gXahÿ nwñVH$mÀ`m {cImZmMo H$m_ {edmOr {dÚmnrR> H$joVrc {d{dY _mÝ`da àmÜ`mnH$m§Zr doioV

nyU© Ho$ë`m~Ôc, g§nmXH$ _§S>i Ë`m§Mo Am^mar Amho. `m nwñVH$mMo àH$meZ H$aÊ`mgmR>r {edmOr

{dÚmnrR> d Xÿa{ejU d Am°ZcmB©Z {ejU H|$ÐmVrc àemgH$s` A{YH$mar d H$_©Mmè`m§Zr Ho$coë`m

ghH$m`m©~Ôc g§nmXH$ _§S>i Ë`m§Mo _ZmnmgyZ Am^ma _mZV Amho.
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nona-4 : go{_ñQ>a-3
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2. {ecmdaU 15

3. AZmÀN>mXZ 51

4. dmVmdaU 79

5. ZH$mem 117

nona-2 : go{_ñQ>a-2
_mZdr ŷJmoc

1. _mZdr ŷJmoc : ì`m»`m, ñdê$n, ì`mßVr, emIm d _hÎd 127

2. cmoH$g§»`m 145

3. dgmhVr 183

4. eoVr 215

5. JwJc AW© 230
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(viii)

n {dÚmÏ`mªZm gyMZm

àË òH$ KQ>H$mMr gwédmV C{ÔîQ>m§Zr hmoB©c. C{ÔîQ>o {XemXe©H$ Am{U nwT>rc

~m~r ñnîQ> H$aUmar AgVrc.

1. KQ>H$m_Ü ò H$m` {Xcoco Amho.

2. {dÚmÏ`mªH$Sy>Z H$m` Ano{jV Amho.

3. {d{eîQ> KQ>H$mdarc H$m ©̀ nyU© Ho$ë`mZ§Va {dÚmÏ`mªZm H$m` _mhrV hmoÊ`mMr

Anojm Amho.

ñd §̀ _yë`_mnZmgmR>r àíZ {Xcoco AgyZ Ë`m§Mr Ano[jV CÎmaohr XoÊ`mV

Amcocr AmhoV. Ë`m_wio KQ>H$mMm Aä`mg `mo½` {XeoZo hmoB©c. Vw_Mr CÎmao

{chÿZ Pmë`mZ§VaM ñd §̀ AÜ``Z gm{hË`m_Ü ò {Xcocr CÎmao nmhm. hr Vw_Mr

CÎmao (qH$dm ñdmÜ`m`) Am_À`mH$S>o _yë`_mnZmgmR>r nmR>dm`Mr ZmhrV. Vwåhr

`mo½` {XeoZo Aä`mg H$amdm, ̀ mgmR>r hr CÎmao "Aä`mg gmYZ' (Study Tool)

åhUyZ Cn ẁŠV R>aVrc.

{à` {dÚmWu,

ho ñd §̀AÜ``Z gm{hË` `m nonagmR>r EH$ nyaH$ Aä`mggm{hË` åhUyZ

Amho. Ago gy{MV H$aÊ`mV `oVo H$s, {dÚmÏ`mªZr 2022-23 nmgyZ V`ma

Ho$cocm ZdrZ Aä`mgH«$_ nmhÿZ Ë`mà_mUo `m nonaÀ`m gImoc Aä`mgmgmR>r

g§X ©̂nwñVHo$ d BVa gm{hË`mMm Aä`mg H$amdm.
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KQ>H$-1

àmH¥${VH$ ^yJmocmMr AmoiI

KQ>H$ g§aMZm

1.0 C{ÔîQ>o

1.1 àñVmdZm

1.2 {df` {ddoMZ

1.2.1 àmH¥${VH$ ŷJmoc : AW© d ì`m»`m

1.2.2 àmH¥${VH$ ŷJmocmMo ñdê$n

1.2.3 àmH¥${VH$ ŷJmocmMr ì`mßVr

1.2.4 àmH¥${VH$ ŷJmocmMr emIm

1.2.5 àmH¥${VH$ ŷJmocmMo _hËd

1.3 gmam§e

1.4 nm[a^m{fH$ eãX d eãXmW©

1.5 ñd §̀-AÜ``Z àíZm§Mr CÎmao

1.6 joÌr` H$m ©̀

1.7 g§X ©̂ J«§W gyMr

1.0 C{ÔîQ>ço

`m KQ>H$m§Mm Aä`mg Ho$ë`mda AmnUm§g Imcrc ~m~r kmV H$ê$Z KoVm òVrc.

1 àmH¥${VH$ KQ>H$m§Mr _m{hVr hmoB©c.

1 àmH¥${VH$ ŷJmocmMm AW© Am{U ì`m»`m g_OyZ KoVm òB©c.

1 àmH¥${VH$ ŷJmocmÀ`m ì`mßVrMo AmH$cZ hmoB©c.

1 àmH¥${VH$ ŷJmocmÀ`m {Za{Zamiçm emIm§Mr _m{hVr hmoB©c.

1 àmH¥${VH$ ŷJmocmMo ~XcVo ñdê$n ñnîQ> hmoB©c.

1 àmH¥${VH$ KQ>H$m§Mo _mZdr OrdZmVrc _hËd cjmV òB©c.
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2.1 àñVmdZm
ŷJmoc hm EH$ àmMrZ Aä`mg {df` Amho. n¥Ïdr d n¥Ïdrdarc {d{dY KQ>H$m§er ŷJmocmMm

g§~§Y Amho. `m KQ>H$m§Mm Aä`mg àmMrZ H$mimnmgyZ hmoV Amho. åhUyZM ŷJmoc `m {df`mMm OÝ_
\$ma àmMrZ H$mimV Pmcm Ago åhUVmV. B.g. nyd© {Vgè`m eVH$mV J«rH$ VËddoÎmm Ba°Q>moñWo{Zg `mZo
( ŷJmoc) Geography hm eãX gd©àW_ dmnacm. hm eãX J«rH$ ^mfoVrc Geographe `m eãXmnmgyZ
V`ma Pmcm. Geographe eãXmVrc Geo åhUOo Earth n¥Ïdr d graphe åhUOo description

(dU©Z) hmò . ŷJmoc åhUOo "n¥ÏdrMo dU©Z H$aUmao emñÌ hmò . Z§Va " ŷJmoc' ho {dVaUmMo emñÌ Amho.
Aer ì`m»`m H$aÊ`mV Amcr. Ë`m_wio ŷJmocmg emñÌr` ñdê$n àmßV Pmco. 16 ì`m eVH$mV
ŷJmocmÀ`m Aä`mgmV _mZdmMm A§V^m©d H$aÊ`mV Amcm. Ë`m_wio ŷJmoc {df`mMo ñdê$n A{YH$

Jw§VmJw§VrMo hmoV Joco. Ë`m_wio ŷJmocmÀ`m àmH¥${VH$ ŷJmoc d _mZdr ŷJmoc Aem _w»` XmoZ emIm
CX``mg Amë`m.

2.2 {df` {ddoMZ
ŷJmocmMr àmH¥${VH$ ŷJmoc d _mZdr ŷJmoc `m _w»` XmoZ emIm AmhoV. àmH¥${VH$ KQ>H$m§Mm

Aä`mg àmH¥${VH$ ŷJmocmV Ho$cm OmVmo. àmH¥${VH$ ŷJmoc åhUOo H$m`? àmH¥${VH$ KQ>H$m§Mm _mZdr
OrdZmda H$m` n[aUm_ hmoVmo qH$dm _mZdmÀ`m hñVjonm_wio Z¡g{J©H$ n`m©daUmV H$m` ~Xc hmoVmo `mMm
Aä`mg Ho$cm OmVmo. àmH¥${VH$ n`m©daUmMo ~XcVo ñdê$n, dmT>V OmUmar ì`mßVr `m_wio àmH¥${VH$
ŷJmocmÀ`m Aä`mgmcm AZÝ`gmYmaU _hËd àmßV Pmco Amho.

1.2.1 àmH¥${VH$ ^yJmoc (Physical Geography) : AW© d ì`m»`m (Meaning

and Definition)

àmH¥${VH$ ŷJmoc hr ŷJmocmMr EH$ _w»` emIm Amho. àmH¥${VH$ ŷJmocm_Ü ò àH¥$Vr (n¥Ïdrda)
Agcoë`m {d{dY Z¡g{J©H$ KQ>H$m§Mm Aä`mg Ho$cm OmVmo. n¥ÏdrMr {Z{_©Vr, n¥ÏdrMo A§Va§J, hdm_mZ,
dmVmdaU, _hmgmJa d Ë`m§À`m hmcMmcr, _¥Xm {Z{_©Vr, Ë`m§Mo dJuH$aU d JwUY_©, dZñnVr d àmUr
`m§Mo OrdZ MH«$ d IJmocr` KQ>Zm, dmVmdaU `m gdmªMm Aä`mg àmH¥${VH$ ŷJmocm_Ü ò hmoVmo. àË`j
d AàË`jnUo _mZdmMr àË òH$ H¥$Vr hr àmH¥${VH$ KQ>H$m§er g§~§{YV Amho. Ë`m_wio {ZgJm©Vrc KQ>H$m§Mo
_mZdmZo {ZarjU Ho$co, Ë`mMm dmna Ho$cm, {dH$mg Ho$cm d `mVyZM àmH¥${VH$ ŷJmocmMm nm`m KmVcm
Jocm d àmH¥${VH$ ŷJmocmcm AW© àmßV Pmcm.

r àmH¥${VH$ ŷJmocmÀ`m ì`m»`m (Definitions of Physical Geography) :-

àmH¥${VH$ ŷJmocmÀ`m ì`m»`m {Za{Zamiçm àH$mao Ho$ë`m AmhoV. H$mhr ŷJmoc VÁkm§ZrXoIrc
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àmH¥${VH$ ŷJmocmÀ`m ì`m»`m H$ê$Z àmH¥${VH$ ŷJmocmcm AW© àmßV H$ê$Z {Xcm Amho. Ë`mVrc H$mhr
_hÎdmÀ`m ì`m»`m nwT>rcà_mUo AmhoV.

1. E. EZ. ñQ>oca : ""Z¡g{J©H$ emIm§_Yrc hdm_mZemñÌ, gmJaemñÌ, ŷê$n emñÌ, `m
emñÌm§Mm Aä`mg d Ë`m§Mo {dícofU àmH¥${VH$ ŷJmocmV Ho$co OmVo.''

2. Am°W©a hmoåg : ""àmH¥${VH$ n`m©daUmMm Aä`mg åhUOoM "àmH¥${VH$ ŷJmoc' hmò .''

3. AcoŠPm§S>a h§~moëQ> : ""ZÚm, O_rZ, dZñnVr, àmUr, I{ZOo, ŷn¥îR> aMZm, _mZdr OrdZ
`m {d{dY JmoîQ>tMo {dVaU d Ë`m§Mm nañnag§~§Y åhUOo àmH¥${VH$ ŷJmoc hmò .''

4. E_. BQ>g² : ""àmH¥${VH$ ŷJmocemñÌ ho "" ŷn¥îR>mdarc {d{dY d¡{eîQ>çm§Mm, ŷ-AmH$mam§Mm
d Ë`m§À`m A{^joÌr` {dVaUmMm Aä`mg H$aUma emñÌ Amho.''

5. hmQ>© emoZ© : ""n¥ÏdrÀ`m n¥îR>^mJmdarc ~Xc KS>yZ òUmè`m d KS>dyZ AmUUmè`m KQ>H$m§Mo,
A{dîH$mam§Mo AMyH$ gwg§~§Y d `mo½` g§̀ wpŠVH$ dU©Z H$aUmao emñÌ åhUOo àmH¥${VH$ ŷJmoc hmò .''

6. ""n¥Ïdrdarc àmXo{eH$ {^ÝZVoMm d àXoem-àXoem§_Yrc nañnag§~§YmMm Aä`mg åhUOo
àmH¥${VH$ ŷJmoc hmò .''

7. ""I§S> d _hmgmJa Am{U Ë`m§darc Z¡g{J©H$ d¡{eîQ>ço `m§Mm Aä`mg åhUOo àmH¥${VH$ ŷJmoc
hmò .''

8. ""^m¡{VH$ (àmH¥${VH$) KQ>H$m§Mm Aä`mg H$aUmao emñÌ åhUOo àmH¥${VH$ ŷJmoc hmò .''

9. ""Z¡g{J©H$ KQ>H$m§Mo {dVaU d Ë`m§Mr CËnÎmr `m§Mm Aä`mg H$aUmao emñÌ åhUOo àmH¥${VH$
ŷJmoc hmò .''

10. "" ŷn¥îR> d Ocme` `m§À`m {Z{_©Vrg H$maUr ŷV Agcoë`m KQ>H$m§Mo AÜ``Z H$aUo åhUOo
àmH¥${VH$ ŷJmoc hmò .''

darc gd© ì`m»`m§Mm Aä`mg Ho$ë`mZ§Va WmoS>Š`mV Ago åhUVm òB©c H$s, ""àmH¥${VH$ ŷJmocmV
n¥ÏdrMo {ecmdaU, OcmdaU, dmVmdaU d OrdmdaU `m§Mm emñÌewÜX ÑîQ>rH$moZmVyZ Aä`mg Ho$cm
OmVmo.

1.2.2 àmH¥${VH$ ^yJmocmMo ñdê$n (Nature of Physical Geography)

àmH¥${VH$ ŷJmoc hr ŷJmocmMr EH$ _hËdmMr emIm Amho. H$mimZwê$n `m {df`mMo Aä`mg-
joÌ {dñVmaV Joco. Ë`m_wio àmH¥${VH$ ŷJmocmÀ`m ZdZdrZ Aä`mg nÜXVr {dH${gV Pmë`m d àmH¥${VH$
ŷJmocmcm doJio ñdê$n àmßV Pmco. Vo nwT>rcà_mUo :-
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1. {ZarjUmË_H$ ñdê$n :-

àmH¥${VH$ KQ>H$m§Mo {ZarjU H$ê$Z Ë`m§Mm Aä`mg H$aVm òVmo. CXm. ŷn¥îR>aMZm, ŷ_r-
ñdê$no, àmUr, dZñnVr, I{ZOo, _hmgmJa, {Xdg d amÌ, J«hUo BË`mXrMo {ZarjU H$ê$Z Ë`m§Mo
ñdê$n g_OmdyZ KoVm òVo. {ZarjU nÜXVr_wio `m {df`mg {ZarjUmË_H$ ñdê$n àmßV Pmco Amho.

2. dU©ZmË_H$ ñdê$n :-

{ZarjUmÛmao {_imcoë`m AmH$S>odmarMo dJuH$aU H$ê$Z Ë`mMo {dícofU d dU©Z H$aVm òVo.
AmH$S>odmar qH$dm _m{hVrMo dU©Z H$aÊ`mgmR>r {d{dY ZH$memñÌr` V§Ìo, AmH¥$Ë`m, AmcoI, ZH$meo
`m§Mm dmna hmoVmo. `m_wio {Za{Zamiçm KQ>H$m§Mm àmXo{eH$ Aä`mg H$aVm òVmo. `mVyZM àmH¥${VH$
ŷJmocmg dU©ZmË_H$ ñdê$n àmßV Pmco.

3. ~hþ{df`mË_H$ ñdê$n :-

àmH¥${VH$ ŷJmocmV AZoH$ KQ>H$ g_m{dîQ> AmhoV. àmH¥${VH$ ŷJmocmV n¥ÏdrMr CËnÎmr, n¥ÏdrMo
A§Va§J, n¥ÏdrMm AmH$ma, aMZm, gỳ ©_mcm, Ajm§e-aoIm§e, ŷñdê$n, J«hUo, ŷ-hmcMmcr, dmVmdaU,
dm ỳ̂ ma, dmao, gmJaVi aMZm, Vmn_mZ, _¥Xm {Z{_©Vr, dZñnVr d àmUr'Mo {dVaU d JwUY_©, ZÚm,
YaUo, {d{har d I{ZOo BË`mXr AZoH$ {df`m§Mm Aä`mg Ho$cm OmVmo. Ë`m_wio àmH¥${VH$ ŷJmocmMo
ñdê$n ~hþ{df`mË_H$ Amho.

4. nañnag§~§YmË_H$ ñdê$n :-

àmH¥${VH$ ŷJmocmV àmH¥${VH$ KQ>H$m§~amo~aM _mZdr {H«$`m d gm§ñH¥${VH$ ŷJmocmV n`m©daUr`
KQ>H$m§Mm Aä`mg hmoVmo. àmXo{eH$ {^ÝZVo_wio _mZdr OrdZmda VoWrc àmH¥${VH$ KQ>H$m§Mm H$gm n[aUm_
Pmcm Amho `mMm Aä`mg H$aVm òVmo d _mZdr g§ñH¥$Vr àË`j-AàË`j[aË`m {ZgJm©da Adc§~yZ Amho
`mMo kmZ hmoVo. {ZgJ© d _mZd `m§À`m nañnag§~§YmZo àmH¥${VH$ ŷJmocmg nañna g§~§YmË_H$ ñdê$n
àmßV Pmco.

5. H$m`©H$maU^mdmË_H$ ñdê$n :-

àmH¥${VH$ ŷJmocmMo ñdê$n emñÌr` Amho. n¥Ïdrda H$moUVrhr KQ>Zm H$m d H$er KS>Vo `mMm
H$m ©̀H$maU^md g§~§Y Aä`mgcm OmVmo. `m KQ>Zm§_wio n¥ÏdrMo àmH¥${VH$ n`m©daU d _mZdr OrdZmda
H$m` n[aUm_ hmoVmo. `m H$maUm§Mm emoY KoVcm OmVmo. Ë`m_wioM àmH¥${VH$ ŷJmocmMo ñdê$n H$m ©̀H$maU
^mdmË_H$ Amho.
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6. gdm©Ë_H$ ñdê$n :-

gwadmVrÀ`m H$mimV àmH¥${VH$ ŷJmocmMm Aä`mg EH${ÌVnUo gd© KQ>H$m§Mm g_mdoe H$ê$Z
Ho$cm OmV Ago. AmOhr àmH¥${VH$ ŷJmocm_Ü ò {ecmdaU, dmVmdaU, OcmdaU, OrdmdaU `m
gd© KQ>H$m§Mm EH${ÌVnUo Aä`mg Ho$cm OmVmo. Ë`m_wio àmH¥${VH$ ŷJmocmMo ñdê$n gdm©Ë_H$ ~Zco
Amho.

7. {deofrH$aUmË_H$ ñdê$n :-

àmH¥${VH$ ŷJmocmV gd© KQ>H$m§À`m EH${ÌV Aä`mg Ho$cm OmVmo, na§Vw àmH¥${VH$ ŷJmocmMr
ì`mßVr Iyn _moR>r Amho Ë`m_wio Ë`m_Ü ò g_m{dîQ> KQ>H$m§Mr {d^mJUr H$ê$Z Ë`m§Mm ñdV§ÌnUo Aä`mg
Ho$cm OmVmo. CXm. dmVmdaUemñÌ, hdm_mZemñÌ, gmJaemñÌ, OrdemñÌ, _¥XmemñÌ, I{ZOemñÌ
BË`mXr. `mVyZM àmH¥${VH$ ŷJmocmMo ñdê$n {deofrH$aUmË_H$ ~Zco Amho.

8. {ddoMZmË_H$ ñdê$n :-

AcrH$S>o n¥Ïdrdarc àmH¥${VH$ KQ>H$mV ~Xc hmoD$ cmJco AmhoV. ho ~Xc H$moUË`m H$maUm§_wio
hmoV AmhoV. Ë`mMm àmH¥${VH$ KQ>H$m§da, _mZdmda H$m` n[aUm_ hmoVmo, `mMo {ddoMZ Ho$co OmVo. åhUyZM
àmH¥${VH$ ŷJmocmg {ddoMZmË_H$ ñdê$n àmßV Pmco Amho.

9. aMZmË_H$ ñdê$n :-

àmH¥${VH$ ŷJmocmVrc Aä`mg KQ>H$m§Mm H|$Ðq~Xÿ OrdmdaU hm Amho. n¥Ïdrdarc _mZd,
àmUr, dZñnVr `mMo OrdZMH«$ ho ŷH$dM, nmUr, hdm `mda Adc§~yZ Amho. `m gdm©Mm gyÌ~ÜX d
gwg§~§ÜX aMZmË_H$[aË`m Aä`mg Ho$cm OmVmo. åhUyZM àmH¥${VH$ ŷJmocmMo ñdê$n ho aMZmË_H$
Pmco Amho.

10. J{Verc ñdê$n :-

~XcË`m hdm_mZm_wio Am{U _mZdmZo àmH¥${VH$ KQ>H$m§_Ü ò Ho$coë`m hñVjonm_wio àmH¥${VH$
KQ>H$m§V AZoH$ ~Xc hmoV AmhoV. Ë`m ~XcmMm Aä`mg H$ê$Z AZoH$ {gÜXm§V d g§H$ënZm _m§S>mì`m
cmJVmV d {ZîH$f© H$mT>co OmV AmhoV. `m Aä`mgm_wio àmH¥${VH$ ŷJmocmg J{Verc ñdê$n àmßV
hmoV Amho.

WmoS>Š`mV àmH¥${VH$ ŷJmocmMo ñdê$n ho {Xdg|{Xdg ~XcV Amho. AË`mYw{ZH$ V§Ìo, d¡km{ZH$
à`moJ, dmT>Vo kmZ `m_wio àmH¥${VH$ ŷJmocmMo ñdê$n {dH${gV hmoV Amho.
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1.2.3 àmH¥${VH$ ^yJmocmMr ì`mßVr (Scope of Physical Geography)

ApñWa n¥Ïdr d {H«$`merc _mZd `m§À`mVrc nañnag§~§Y, nañnamdc§~Z Am{U Am§Va{H«$`m
`m_wio _mZdr OrdZmÀ`m {dH$mgm~amo~aM àmH¥${VH$ ŷJmocmV Aä`mg Ho$ë`m OmUmè`m KQ>H$m§À`m
Aä`mg/AÜ``Z nÜXVrV ~Xc hmoD$ cmJcm. Ë`m_wio àmH¥${VH$ ŷJmocmMr ì`mßVr dmT>cr. Ë`m
Aä`mgmV {ecmdaU, OcmdaU, dmVmdaU d OrdmdaU `m§Mm g_mdoe Pmcm d àmH¥${VH$ ŷJmocmMr
ì`mßVr ñnîQ> H$aÊ`mV Amcr. Vr nwT>rcà_mUo :-

1. {ecmdaU (Lithosphere) :-

{ecmdaU n¥ÏdrÀ`m H$dMmMm ~mø ^mJ Amho, `mcmM _¥XmdaU Agohr åhUVmV. {ecmdaUm_Ü ò
n¥ÏdrMo A§Va§J, IS>H$m§Mo àH$ma, ŷaMZm, ŷH§$n, Ádmcm_wIr, n¥Ïdrdarc àmW{_H$, {ÛVr` d V¥Vr`
loUrMr ŷ_rñdê$no, AnjaU (jaU), Anj` (PrO), dhZ d {ZjonU (g§M`Z) H$m ©̀, AZmÀN>mXZ
{H«$`m, jaUMH«$ g§H$ënZm BË`mXr KQ>H$m§Mm Aä`mg Ho$cm OmVmo.

2. OcmdaU (Hydrosphere) :-

n¥Ïdrdarc nmÊ`mZo ì`mncoë`m ^mJmg "OcmdaU' Ago åhUVmV. n¥Ïdrdarc g_wÐ d _hmgmJa
`m§Mo {dVaU, gmJaVi aMZm, gmJaVimdarc ŷ_rñdê$no, gmJa OcmÀ`m hmcMmcr, gmJaOcm§Mo
^m¡{VH$ d amgm`{ZH$ JwUY_©, gmJar Vmn_mZ, jmaVm, KZVm, gmJar {Zjon, ËgwZm_r BË`mXr KQ>H$m§Mm
Aä`mg OcmdaUm_Ü ò Ho$cm OmVmo.

3. dmVmdaU (Atmosphere) :-

n¥Ïdr g^modVr Agcoë`m hdoÀ`m AmdaUmg "dmVmdaU' Ago åhUVmV. dmVmdaU {Za{Zamiçm
dm ỳ§Zr ~Zcoco AgyZ Vo a§JhrZ, J§YhrZ d MdhrZ Amho. `mV hdm d hdm_mZ, hdoMm Xm~, Vmn_mZ,
AmÐ©Vm, dmao d dmè`mMo àH$ma, d¥îQ>r d d¥îQ>rMo àH$ma, _oK d _oKm§Mo àH$ma, dm ẁamer hdm_mZmMo àH$ma
d dmVmdaUmMr g§aMZm BË`mXr KQ>H$m§Mm Aä`mg Ho$cm OmVmo.

4. OrdmdaU (Biosphere) :-

n¥ÏdrÀ`m ŷn¥îR>mcJV Agcoë`m dmVmdaUmV ImcMm Wa åhUOo "OrdmdaU' hmò . n¥Ïdrdarc
dZñnVr d àmUr OrdZmMm Aä`mg OrdmdaUmV Ho$cm OmVmo. dZñnVr d àmUr `m§Mo àH$ma, Ë`mMo
àmXo{eH$ {dVaU, n`m©daUmer g_m`moOZ d AZwHy$cZ. Ë`m§Mo Am{W©H$ _hÎd BË`mXr KQ>H$m§Mm Aä`mg
OrdmdaUmV Ho$cm OmVmo.
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àmH¥${VH$ KQ>H$m§À`m dmT>Ë`m _yë`m_wio àmH¥${VH$ ŷJmocmÀ`m Aä`mgmMr ì`mßVr {Xdg|{Xdg
dmT>V Jocr d àmH¥${VH$ ^yJmocmg J{Verc ñdê$n àmßV Pmco.

1.2.4 àmH¥${VH$ ^yJmocmMr emIm (Branches of Physical Geography)

àmH¥${VH$ ŷJmocmMr ì`mßVr Iyn {demc Amho. Ë`m_wio `m {df`mMm H$mhr _`m©Xon ª̀V EH$Ì
Aä`mg Ho$cm OmVmo. na§Vw `mVrc g_m{dîQ> {df`m§Mm Aä`mg gImoc d emñÌewÜX hmoÊ`mÀ`m ÑîQ>rZo
àmH¥${VH$ ŷJmocmÀ`m {Za{Zamiçm CnemIm {Z_m©U Pmë`m Ë`m nwT>rcà_mUo :-

1. IJmocemñÌ (Astrology) :-

AdH$memVrc KQ>H$ d KQ>Zm§Mm emñÌewÜX Aä`mg "IJmocemñÌmV' Ho$cm OmVmo. {díd
gỳ ©_mcm {VMr CËnÎmr, J«h, CnJ«h, Vmao, CëH$m, Yw_Ho$Vy, Ë`m§Mo AmH$ma, n¥ÏdrMr JVr, {Xdg-amÌ
{Z{_©Vr, F$VwMH«$, Ajm§e-aoIm§e, dñVw_mZ `m§Mr _m{hVr IJmocemñÌmV {Xcr OmVo. J{UVr ŷJmoc
d ZH$mememñÌ `m IJmocemñÌmÀ`m CnemIm åhUyZ AmoiIë`m OmVmV.

2. ŷê$nemñÌ (Geomorphology) :-

ŷaMZoMm Aä`mg H$aUmè`m emñÌmcm ŷê$nemñÌ qH$dm ŷaMZmemñÌ Ago åhUVmV. àmH¥${VH$
ŷJmocmMr hr gdm©V OmñV {dH${gV emIm Amho. `m emIoV n¥ÏdrÀ`m n¥îR>^mJmdarc ŷ_rñdê$no, n¥Ïdr

H$dMmMr {Z{_©Vr, n¥ÏdrMo A§Va§J, ŷ_rñdê$nm§Mr CËH«$m§Vr, dJuH$aU, {dVaU, ~møH$maH$ eŠVr I§S>
d _hmgmJa `m§Mo {dVaU BË`mXrMm Aä`mg `m emñÌmV Ho$cm OmVmo. _¥XmemñÌmMm nm`m ŷaMZmemñÌmV
Amho Ago åhQ>co OmVo.

3. hdm_mZemñÌ (Climatology) :-

n¥Ïdrdarc {Za{Zamiçm àH$maMo hdm_mZ d Ë`m§Mm Z¡g{J©H$ n`m©daUmda hmoUmam n[aUm_ `m§Mm
Aä`mg H$aUmè`m emñÌmg "hdm_mZemñÌ' åhUVmV. hdm, hdm_mZ d Ë`m§Mo KQ>H$, dmVmdaUmMo
{d^mJ, gm¡aeŠVr, Vmn_mZ, dm ŵ̀ ma, dmao, AmÐ©Vm, _oK, d¥îQ>r, nO©Ý` BË`mXrMm Aä`mg hdm_mZemñÌmV
Ho$cm OmVmo.

4. gmJaemñÌ (Oceonography) :-

n¥Ïdrdarc gmJamMm Aä`mg gmJaemñÌmV hmoVmo. `mV _hmgmJa d gmJa `m§Mo {dVaU,
gmJaVi aMZm, gmJaOcmMr jmaVm, gmJar {Zjon, ^aVr-AmohmoQ>r, gmJar àdmh, gwËZm_r, gmJar
dZñnVr d àmUr BË`mXrMm Aä`mg `m emIoV Ho$cm OmVmo.
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5. _¥XmemñÌ (Pedology) :-

_¥XoMm Aä`mg H$aUmè`m emñÌmg _¥XmemñÌ Ago åhUVmV. _¥XoMr {Z{_©Vr, g§aMZm, JwUY_©,
àH$ma, {dVaU, gwnrH$Vm, _¥XoMr Yyn, _¥XoMo AnjaU, _¥Xm ì`dñWmnZ BË`mXrMm Aä`mg `m emIoV
Ho$cm OmVmo.

6. OrdemñÌ/O¡{dH$ emñÌ (Bio-Geography) :-

n¥Ïdrdarc Z¡g{J©H$ dZñnVr d àmUr `m§Mm Aä`mg. O¡{dH$ ŷJmocmV Ho$cm OmVmo. dZñnVtMo
àH$ma, Ë`m§Mr d¡{eîQ>ço, JwUY_© d {dVaU BË`mXrMm Aä`mg dZñnVr ŷJmocmV Va àmUr Ë`m§Mo
{dVaU, ñWcm§Va, àH$ma BË`mXr Aä`mg àmUr ŷJmocmV Ho$cm OmVmo. `mdê$Z O¡{dH$ ŷJmocmÀ`m
dZñnVr ŷJmoc d àmUr ŷJmoc `m XmoZ emIm§V dJuH$aU Ho$co Joco.

7. OcemñÌ (Hydrology) :-

ŷn¥îR>r` d ŷJ^u` OcmMm Aä`mg OcemñÌm_Ü ò hmoVmo. `m ŷn¥îR>r` Oc ZÚm, Vir,
gamodao, YaUo, {d{har, H$mcdo BË`mXr JmoS>çm nmÊ`mMo gmR>o VgoM ŷJ^u` Oc, {d{har, Hy$nZ{cH$m
`m§Mm Aä`mg Ho$cm OmVmo.

8. I{ZOemñÌ (Minerology) :-

I{ZOmMm Aä`mg I{ZOemñÌm_Ü ò Ho$cm OmVmo. I{ZOm§Mr {Z{_©Vr, gmR>o, {dVaU, JwUY_©
BË`mXrMm Aä`mg I{ZO-emñÌmV Ho$cm OmVmo.

àmH¥${VH$ ŷJmocmÀ`m ì`mnH$Vo_wio àmH¥${VH$ ŷJmocmÀ`m `m {d{dY emIm§_Ü ò dJuH$aU
H$aÊ`mV Amco d Ë`m§Mo emñÌewÜX nÜXVrZo Aä`mg Ho$cm OmD$ cmJcm.

1.2.5 àmH¥${VH$ ^yJmocmMo _hËd

àmH¥${VH$ ŷJmocmMm Aä`mg AmO AZoH$ ÑîQ>rZo _hËdmMm ~Zcm Amho. _mZd àË`j-
AàË`j[aË`m àmH¥${VH$ n`m©daUmda Adc§~yZ Amho. _mZdmÀ`m _yc ŷV JaOm {ZgJm©daM AmYm[aV
AmhoV. Ë`m_wio àmH¥${VH$ ŷJmcmMo _hËd dmT>V Amho. Z¡g{J©H$ n`m©daU d _mZdr OrdZ `m§Mm
nañna-ghg§~§Y cjmV KoVm àmH¥${VH$ ŷJmocmMo _hËd nwT>rcà_mUo ñnîQ> H$aVm òB©c.

1. _mZdr dgmhVr :-

_mZdr dgmhV {Z_m©U hmoÊ`mgmR>r ŷaMZm, AZwHy$c hdm_mZ, {nÊ`mÀ`m nmÊ`mMr CncãYVm
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AgUo Amdí`H$ Amho. _¡XmZr àXoe, ZÚm§Mr Imoar, g_wÐ {H$Zmao `m {R>H$mUr _mZdr dgmhVr
{Z_m©U hmoÊ`mgmR>r AZwHy$c n[apñWVr AgVo. CXm. CÎma ^maVr` _¡XmZr àXoe, J§JmZXr Imoao,
H$moH$U {H$ZmanÅ>r, Va XþJ©_ nd©Vr` àXoe, dmid§Q>r àXoe, XmQ> O§Jco, nya àXoe, A{V~\$m©i àXoe
BË`mXr àXoe _mZdr dñVr {Z_m©U hmoÊ`mgmR>r AZwHy$c ZgVmV. àmH¥${VH$ KQ>H$m§§Zwgma _mZdr
dgmhVrMr àmê$no (JmocmH¥$Vr, aofmH¥$Vr, VmamH¥$Vr dgmhVr) {dH${gV hmoVmV. Ë`m_wio _mZdr
dgmhVrMr {Z{_©Vr hmoÊ`mgmR>r àmH¥${VH$ ŷJmocmMm Aä`mg AgUo _hÎdmMo Amho.

2. _mZdr ì`dgm` :-

_mZd Amnë`m JaOm ^mJ{dÊ`mgmR>r doJdoJio ì`dgm` H$aVmo. Ë`mV àmW{_H$, {ÛVr`,
V¥Vr`H$, MVwW© loUrMo ì`dgm` Ago dJuH$aU H$aÊ`mV Amco. àmW{_H$ ì`dgm` ho nyU©V:
àmH¥${VH$/Z¡g{J©H$ KQ>H$m§daM Adc§~yZ AgVmV. CXm. eoVr, _mgo_mar, ImUH$m_, newnmcZ,
dZmoÚmoJ BË`mXr. àmW{_H$ ì`dgm`mV _mZdmMm àË`j {ZgJm©er àmH¥${VH$ KQ>H$m§er g§~§Y òVmo.
àmW{_H$ ì`dgm`mVyZ {_imcoë`m H$ÀÀ`m _mcmda {ÛVr` d V¥Vr`H$ ì`dgm` Adc§~yZ AgVmV.
Ë`m_wio _mZdmg ŷaMZm, hdm_mZ, nO©Ý`_mZ, ZÚm§Mr Imoar, _¥Xm `m àmH¥${VH$ KQ>H$m§Mo kmZ AgUo
Amdí`H$ Amho.

3. gmYZg§nÎmr g§dY©Z :-

dmT>Vr cmoH$g§»`m Am{U ~XcVr OrdZe¡cr Ë`m_wio Z¡g{J©H$ gmYZg§nÎmrMm OmñVrV OmñV
dmna hmoD$ cmJcm Amho. Ë`mgmR>r Oc g§dY©Z, _¥Xm g§dY©Z, dZ g§dY©Z, O¡d{d{dYVm g§dY©Z, gmJa
g§nÎmr g§dY©Z, I{ZO g§dY©Z d n`m©daU g§dY©Z H$ê$Z `m gmYZg§nÎmrMm èhmg Wm§~{dcm nm{hOo.
g§nyU© gOrd g¥îQ>rÀ`m g§dY©ZmgmR>r àmH¥${VH$ KQ>H$m§Mm Aä`mg H$aUo _hËdmMo ~Zco Amho.

4. cîH$ar/g¡Ý`emñÌ :-

g¡{ZH$m§Zm àmH¥${VH$ KQ>H$m§Mo kmZ AgUo Amdí`H$ Amho. g¡Ý`emñÌ d ^m¡Jmo{cH$ KQ>H$m§Mm
{ZH$Q>Mm g§~§Y AgVmo. ŷaMZm, hdm_mZ, dmVmdaU, dZñnVr, àmUr, ~\$m©i àXoe, gmJar hmcMmcr,
`m gdmªMo kmZ g¡{ZH$m§Zm Agmdo cmJVo. ẁÜXZrVr ZH$mem H$aVmZm, ẁÜXmMr ì ỳhaMZm H$aVmZm,
cîH$ar Vi {Z_m©U H$aVmZm qH$dm AmnÎmr {ZdmaU H$aVmZm g¡{ZH$m§Zm ^m¡Jmo{cH$ KQ>H$m§Mm AmYma
KoD$ZM AÜ``Z H$amdo cmJVo. åhUyZM g¡Ý`emñÌmV àmH¥${VH$ ŷJmocmg {deof _hÎd àmßV Pmco Amho.
Ë`m_wio g¡{ZH$ ŷJmoc hr ŷJmocmMr CnemIm {Z_m©U Pmcr.

5. AmnÎmr ì`dñWmnZ :-

Z¡g{J©H$ qH$dm _mZdr KQ>H$m§_wio n`m©daUmV AMmZH$ {dZmeH$mar ~Xc hmoVmo d AmnÎmr
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{Z_m©U hmoVo. hr AmnÎmr amoIÊ`mgmR>r Cnm``moOZmMm Adc§~ H$amdm cmJVmo. CXm. Adf©UJ«ñV
àXoemV H$_r nO©Ý`mda dmT>Umar IwaQ>r dZñnVr d JdVmMr cmJU H$aUo. nmUr AmS>dm, nmUr
{Oadm' Ago H$m ©̀H«$_ am~{dUo BË`mXr. `m{edm` ŷH§$n, Ádmcm_wIr, ËgwZm_r, ŷ{_nmV, A{Vd¥îQ>r,
_hmnya `m_wio hmoUmar {OdrVhmZr d {dÎmhmZr amoIÊ`mgmR>r d AmnÎmr {ZdmaU H$aÊ`mgmR>r d
Cnm``moOZogmR>r AmnÎmrnyd©, AmnÎmrH$mcrZ, AmnÎmrZ§Va `mo½` d AmnÎmr ì`dñWmnZmgmR>r àmH¥${VH$
KQ>H$m§Mo kmZ Amdí`H$ AgVo.

6. nm`m ŷV gmò r-gw{dYm :-

_mZdmMm Am{W©H$ {dH$mg hm nm`m ŷV gmò r-gw{dYm§da Adc§~yZ AgVmo. `mV añVo, aoëdo,
Oc_mJ©, hdmB©_mJ©, dmhVyH$ {edm` eham§Mr nwZ©aMZm, C^maUr, ~mOmanoR>m, nmUrnwadR>m, JQ>mao,
gm§S>nmUr {dgO©Z, B_maV ~m§YUr, CÚmZo, Am¡Úmo{JH$ dgmhVr dgdUo BË`mXr nm`m ŷV gmò r {Z_m©U
H$aÊ`mgmR>r àmH¥${VH$ KQ>H$ AZwHy$c AgUo Amdí`H$ Amho. Ë`m_wio nm`m ŷV gmò r CncãY H$ê$Z
XoVmZm àmH¥${VH$ KQ>H$m§Mm Aä`mg H$aUo _hÎdmMo Amho.

7. Vm§{ÌH$ àJVr :-

AmOMo ẁJ ho Vm§{ÌH$ ẁJ Amho. ^m¡Jmo{cH$-_m{hVr àUmcr (GIS) ho gÜ`mÀ`m g§JUH$ d
gw§Xa g§doXZ ẁJmVrc àJV Ago V§ÌkmZ Amho. ^m¡Jmo{cH$ _m{hVr àUmcr (GIS), OmJ{VH$
ñWmZ{ZpíMVr àUmcr (GPS), gwXþa g§doXZ, hdmB© N>m`m{MÌ, CnJ«h à{V_m BË`mXr_wio EH$mMdoir
AZoH$ ^m¡Jmo{cH$ KQ>H$m§Mo {ZarjU, {dícofU d n¥ÏW:H$aU H$ê$Z {ZîH$f© H$mT>co OmVmV d
^{dî`mVrc `mo½` ì`dñWmnZmMr {Xem R>a{dVm òVo. Ë`mgmR>r ^m¡Jmo{cH$ KQ>H$m§Mo n[anyU© kmZ hmoUo
Amdí`H$ Amho.

8. emídV {dH$mg :-

^{dî`H$mcrZ {nT>çm§À`m JaOm nyU© H$aÊ`mgmR>r gmYZg§nÎmrMo `eñdr ì`dñWmnZmgmR>r
_mZdmZo àmH¥${VH$ KQ>H$m§Mm `mo½` dmna Ho$cm nm{hOo. AÝ`Wm O¡d{d{dYVoMm èhmg, _¥Xm AdZVr,
Amåc nO©Ý`, AmoPmoZ j`, Vmn_mZ dmT>, àXÿfU, Ocg§nÎmrMm èhmg hmoD$Z Ordg¥îQ>rcm YmoH$m {Z_m©U
hmoB©c. `mgmR>r emídV {dH$mg/{Ma§VZ {dH$mg Pmcm nm{hOo. Ë`mgmR>r dV©_mZH$mcrZ Am{U
^{dî`H$mcrZ ~Xcm§Mm AmT>mdm KoÊ`mgmR>r ŷaMZm, dmVmdaU Am{U O¡d{d{dYVm `mMo kmZ Amdí`H$
Amho.

`m{edm` Am¡Úmo{JH$ àJVr, Am{W©H$ {dH$mg, amOH$s` YmoaU BË`mXr KQ>H$m§_Ü ò XoIrc
àmH¥${VH$ ŷJmocmMo _hÎd AZÝ`gmYmaU Amho.
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1.3 gmam§e
àmH¥${VH$ ŷJmoc hr ŷJmocmMr à_wI emIm Amho. àmH¥${VH$ ŷJmocmMr g§H$ënZm d AW© ŷJmoc

Vkm§Zr ì`m» òÛmao g_OmdyZ gm§{JVcm Amho. àmH¥${VH$ ŷJmocmMr ì`mßVr {Xdg|{Xdg dmT>V Amho. Ë`mV
{ecmdaU, OcmdaU, dmVmdaU d OrdmdaU `m§Mm g_mdoe Pmcm. àmH¥${VH$ ŷJmocmÀ`m ñdê$nmV
XoIrc ~Xc {XgyZ Amcm Amho. àmH¥${VH$ ŷJmocmMr ì`mßVr cjmV KoVm àmH¥${VH$ KQ>H$m§Mm g{dñVa
Aä`mg H$aÊ`mgmR>r AZoH$ emIm {dñVm[aV H$aÊ`mV Amë`m. àmH¥${VH$ KQ>H$m§Mm _mZdr OrdZmda,
_mZdmÀ`m, gm_m{OH$, gm§ñH¥${VH$ d Am{W©H$ {H«$`m da à^md nS>Vmo. Ë`m_wioM àmH¥${VH$ KQ>H$m§Mo
_mZdr OrdZmV Cn`mo{OV ÑîQ>rZo Aä`mg H$aÊ`mH$S>o H$c dmT>cm Amho d àmH¥${VH$ KQ>H$m§Mo _hÎd
dmT>co Amho.

1.4 nm[a^m{fH$ eãX d eãXmW©

2 ^y{_ ñdê$no : n¥Ïdrdarc H$_r A{YH$ C§Mr ^mJ.

2 n¥ÏdrMo A§Va§J : n¥ÏdrÀ`m A§VJ©V ^mJmMr aMZm.

2 gmJar {Zjon : gmJaVimda {Za{Zamiçm nXmWmªÀ`m g§M`ZmnmgyZ V`ma hmoUmam g§M`.

2 ^m¡Jmo{cH$ ñWmZ{ZpíMVr àUmcr (GPS) : n¥Ïdrdarc H$moUË`mhr {R>H$mUmMr
ñWmZ{ZpíMVr d Ë`mÀ`m C§MrMo AMyH$nUo _mnZ H$aUmao §̀Ì.

2 ^m¡Jmo{cH$ _m{hVr àUmcr (GIS) : gm§p»`H$sMo ì`dñWmnZ d {dícofU H$aUmao àJV
V§Ì.

2 gw§Xa g§doXZ : Z¡g{J©H$ {H«$`m§Mr Xþê$Z _m{hVr àmßV H$ê$Z Ë`mMo {dícofU H$aUmao V§Ì.

2 àmH¥${VH$ : Z¡g{J©H$.

1.5 ñd`§-AÜ``Z àíZ d CÎmao

r A) [aH$må`m OmJr H§$gmVrc `mo½` n`m©` {ZdSy>Z {dYmZo nwÝhm {chm.

1. J«rH$ VËddoÎmm Ba°ñQ>moñWo{Zg `m§Zr Imcrcn¡H$s H$moUVm eãX gd©àW_ dmnacm.

(A) Geography (~) Earth (H$) Geo (S>) Geographo.

2. àmH¥${VH$ ŷJmocmV Imcrcn¡H$s H$moUË`m KQ>H$m§Mm Aä`mg Ho$cm OmVmo.

(A) dmhVyH$ d XiUdiU (H$) dgmhVr

(~) gr_m d gr_maofm (S>) ^yaMZm.
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3. Imcrcn¡H$s H$moUË`m KQ>H$m§Mm Aä`mg H$aUmao emñÌ åhUOo àmH¥${VH$ ŷJmoc hmò .

(A) O¡{dH$ (~) AO¡{dH$ (H$) amgm`{ZH$ (S>) ^m¡{VH$.

4. Imcrcn¡H$s ŷJmocmÀ`m H$moUË`m emIoV àmH¥${VH$ n`m©daUmMm Aä`mg Ho$cm OmVmo.

(A) _mZdr (~) O¡{dH$ (H$) àmH¥${VH$ (S>) _¥Xm.

5. n¥Ïdr H$dMmÀ`m ~mø ^mJmcm H$m` åhUVmV.

(A) dmVmdaU (~) OcmdaU (H$) {ecmdaU (S>) OrdmdaU.

6. n¥ÏdrÀ`m ŷn¥îR>mcJV Agcoë`m dmVmdaUmÀ`m ImcÀ`m Wamg H$m` åhUVmV.

(A) {ecmdaU (~) OcmdaU (H$) dmVmdaU (S>) OrdmdaU.

7. Imcrcn¡H$s IJmocemñÌmMr H$moUVr CnemIm Amho.

(A) ZH$mememñÌ (~) ŷaMZmemñÌ (H$) àmUremñÌ (S>) _¥XmemñÌ.

8. dZñnVr ŷJmoc d àmUr ŷJmoc `m àmH¥${VH$ ŷJmocmÀ`m H$moUË`m emIoÀ`m CnemIm
AmhoV.

(A) _¥XmemñÌ (~) OcemñÌ (H$) ^yê$nemñÌ (S>) OrdemñÌ.

9. àmH¥${VH$ ŷJmocmV AZoH$ KQ>H$ g_m{dîQ> AmhoV, Ë`m_wio àmH¥${VH$ ŷJmocmMo ñdê$n H$go
Pmco Amho.

(A) {ZarjUmË_H$ (~) dU©ZmË_H$ (H$) ~hþ{df`mË_H$ (S>) {ddoMZmË_H$.

10. emñÌr` H$maUm§À`m Aä`mgm_wio àmH¥${VH$ ŷJmocmg H$moUVo ñdê$n àmßV Pmco.

(A) H$m ©̀H$maU ^mdmË_H$ (H$) {ZarjUmË_H$

(~) gdm©Ë_H$ (S>) dU©ZmË_H$.

CÎmao :-

1. (A) Geography

2. (S>) ŷaMZm

3. (S>) ^m¡{VH$

4. (H$) àmH¥${VH$

5. (H$) {ecmdaU

6. (S>) OrdmdaU
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7. (A) ZH$mememñÌ

8. (S>) OrdemñÌ.

9. (H$) ~hþ{df`mË_H$

10. (A) H$m ©̀H$maU ^mdmË_H$.

r ~) {Q>nm {chm.

1. àmH¥${VH$ ŷJmoc : AW© d g§H$ënZm.

2. àmH¥${VH$ ŷJmocmMr ì`mßVr.

3. àmH¥${VH$ ŷJmocmMo ñdê$n.

4. àmH¥${VH$ ^JmocmÀ`m emIm.

5. àmH¥${VH$ ŷJmocmMo _hËd.

r H$) XrKm}Îmar àíZ.

1. àmH¥${VH$ ŷJmocmMr ì`m»`m gm§JyZ ì`mßVr ñnîQ> H$am.

2. àmH¥${VH$ ŷJmocmMr ì`m»`m gm§JyZ ñdê$n ñnîQ> H$am.

3. àmH¥${VH$ ŷJmocmÀ`m emIm§Mo dU©Z H$am.

4. àmH¥${VH$ ŷJmocmMr ì`m»`m gm§JyZ _hÎd ñnîQ> H$am.

1.6 joÌr` H$m`©

1. Amnë`m n[agamVrc àmH¥${VH$ KQ>H$m§Mm _mZdr Am{W©H$ {H«$`mda hmoUmè`m n[aUm_m§Mr
_m{hVr {_idm.

2. Amnë`m n[agamV Agcoë`m àmH¥${VH$ KQ>H$m§da _mZdmZo H$gm hñVjon Ho$cm Amho Ë`mMm
Aägmg H$am.

3. Amnë`m n[agamVrc àmH¥${VH$ KQ>H$m§Mr N>m`m{MÌo KoD$Z Ë`m{df`r g{dñVa _m{hVr
{_idm.

4. ~XcË`m àmH¥${VH$ KQ>H$m§Mm Aä`mg H$aÊ`mgmR>r Vwåhr H$moUË`m AmYw{ZH$ V§ÌmMm dmna
H$aVm, Ë`mMr `mXr H$ê$Z WmoS>Š`mV _m{hVr {chm.

5. àmH¥${VH$ KQ>H$m§À`m g§dY©ZmgmR>r, ì`dñWmnZmgmR>r Cnm` gwMdm.



○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○14

1.7 g§X ©̂ J«§W gyMr

1. gdXr, E. ~r. Am{U H$moioH$a, nr. Eg. (2004) : ""àmH¥${VH$ ŷJmoc'', {Zamcr
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KQ>H$-2

{ecmdaU
(Lithosphere)

KQ>H$ g§aMZm

2.0 C{ÔîQ>o

2.1 àñVmdZm

2.2 {df` {ddoMZ

2.2.1 n¥ÏdrMo A§Va§J

2.2.2 doJZaMm ŷI§S> dhZ {gÜXm§V

2.2.3 ŷH§$n : H$maUo Am{U n[aUm_

2.2.4 Ádmcm_wIr : H$maUo Am{U n[aUm_

2.3 gmam§e

2.4 nm[a^m{fH$ eãX d eãXmW©

2.5 ñd §̀-AÜ``ZmgmR>r àíZ

2.6 ñd §̀-AÜ``Z àíZm§Mr CÎmao

2.7 gamdmgmR>r àíZ

2.8 joÌr` H$m ©̀

2.9 g§X^m©gmR>r nwñVHo$

2.0 C{ÔîQ>ço

`m KQ>H$mMm Aä`mgmZ§Va Amnë`mcm Imcrc C{ÔîQ>ço gmÜ` hmoVrc.

1 n¥ÏdrMr A§VJ©V aMZm d Ë`mg§~§Yr {d{^Þ _VàUmcr g_Ooc.

1 n¥ÏdrÀ`m A§VJ©V aMZog§~§Yr H$mhr nwamì`m§Mr _m{hVr {_ioc.

1 n¥ÏdrÀ`m A§Va§Jm_Ü ò {d{^Þ Wa d Ë`m§Mo Cn{d^mJ H$iVrc.
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2.1 àñVmdZm

n¥ÏdrMr {Z{_©Vr gw_mao 450 H$moQ>r dfmªnydu Pmcr Agmdr. gwédmVrÀ`m AdñWoV Vr AVr
VßV d dm ẁê$n AdñWoVM hmoVr, Ë`mZ§Va hiyhiy W§S> hmoD$Z {VMo Ðdê$n AdñWoVyZ KZAdñWoV

ê$nm§Va Pmco.

n¥Ïdrg§~§Yr g_J« d¡km{ZH$ _m{hVr {_i{dUogmR>r {VÀ`m A§Va§JmMm Aä`mg A{Zdm ©̀ Amho.
{dkmZ ẁJmVrc _Zwî` ^cohr AdH$memV OmD$Z {dídmMm doY KoD$ eH$Vmo, na§Vw àË`j n¥ÏdrÀ`m

A§Va§JmV OmD$Z _m{hVr {_i{dUo eŠ` Zmhr. Ë`m_wio n¥ÏdrÀ`m A§VJ©V aMZog§~§Yr H$mhr d¡km{ZH$

{ZarjUo d R>moH$Vmio ~m§YyZ d¡km{ZH$m§Zr n¥ÏdrÀ`m A§VJ©V aMZog§~§Yr _m{hVr {_i{dcr Amho.
n¥ÏdrÀ`m A§Va§JmMo dmT>V OmUmao Vmn_mZ, n¥ÏdrÀ`m A§VJ©V WamVrc {^ÝZ nXmWmªMr d I{ZOm§Mr

{d{^Þ KZVm d {d{^Þ WamV ~XcV OmUmè`m ŷH§$n chatMo {ZarjU ømdê$Z emókm§Zr AMyH$nUo
n¥ÏdrÀ`m A§VJ©V aMZoMr _m{hVr H$ê$Z KoVcr Amho.

2.2 {df` {ddoMZ

2.2.1 n¥ÏdrMo A§Va§J

n¥ÏdrÀ`m A§VJ©V aMZoMr H$mhr à_wI d¡{eîQ>ço nwT>rcà_mUo AmhoV.

1. n¥ÏdrÀ`m ~mø àmdaUmÀ`m erV d KZ CÀMñVar` {d^mJmcm ŷH$dM qH$dm {ecmdaU

åhUVmV.

2. ~mø àmdaUmMm Wa 80 Vo 100 {H$._r. OmS>rMm Amho d Ë`mdarc ^mJ {g`mc (Sial)

d gm`_m (Sima) nmgyZ ~Zcm Amho d `mdaM I§S> d gmJa {d^mJco AmhoV.

3. I§S> ^mJmV {ecmdaUmMr gamgar OmS>r 40 {H$._r. VgoM gmJa ^mJmV 10-12 {H$._r.

Amho.

4. I§S> ^mJmVrc {ecmdaU AãOmdYr dfm©nyduMo Amho Va gmJa ^mJmVrc {ecmdaU
Ë`m_mZmZo AcrH$S>Mo Amho.

5. {ecmdaUmMr AZoH$ {demc eH$cmV d chmZ VwH$S>çmV {d^mJUr Pmcr AgyZ Ë`mcmM

^yn¥îR>-^ynÅ>m (Plales-continent) Ago g§~moYco OmVo. ^ynÅ>m§À`m hmcMmctZm

" ŷnÅ>{ddV©{ZH$s' ((Plate-Tectonics) Ago åhUVmV.
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6. n¥ÏdrÀ`m A§VJ©V ^mJmVrc Ðì`ê$n ~mø Jmä`mVyZ {ecmag AZwHy$c n[apñWVrV
Ádmcm_wIrÀ`m ê$nmZo ŷn¥îR>mda òVmo.

7. n¥ÏdrÀ`m A§Va§JmMo à_wI VrZ {d^mJ nS>VmV. {ecmdaU qH§$dm H$dM (Lithosphere

or Crust) àmdaU qH$dm _Ü`mdaU (Mantle) d Jm^m (Core).

8. n¥ÏdrÀ`m A§VJ©V ^mJmMo Vmn_mZ Xa "32' _rQ>a Imocrcm "1' {S>J«r g|Q>rJ«oS>Zo dmT>Vo
`mdê$Z n¥ÏdrÀ`m A§VJ©V ^mJmMo d Jmä`mMo Vmn_mZ A{Ve` OmñV Amho.

9. ŷemñÌmZwgma g§nyU© n¥Ïdr JmocmMr gmnoj KZVm 5.5 Amho. n¥ÏdrÀ`m A§Va§JmV _mÌ
{Za{Zamiçm Imocrda hr KZVm {^ÝZ Amho.

10. n¥ÏdrÀ`m n¥îR>^mJmcJV Agcoë`m IS>H$m§Mr KZVm 2.7 Amho Va `mImcmoImc
cmìhmagmnmgyZ V`ma Pmcoë`m IS>H$m§Mr KZVm 3 Vo 3.5 Amho. n¥ÏdrÀ`m H|$Ð^mJmV
g_mao 11 n ª̀V KZVm dmT>V OmVmZm {XgVo.

n¥ÏdrÀ`m A§VJ©V aMZo~m~V emñÌkm§_Ü ò _V{^ÞVm Agcr Var n¥ÏdrÀ`m A§Va§JmVrc
Vmn_mZ, {d{dY Wam§Vrc KQ>H$m§Mr KZVm, Ádmcm_wIr, ŷH§$n char `m JmoîQ>tÀ`m gmhmæ`mZo
n¥ÏdrÀ`m A§Va§Jm{df`r gImoc kmZ emñÌkm§Zr àmßV Ho$co Amho. AmVm AmnU øm KQ>H$m§Mr _m{hVr
KoD$ `m.

1. Vmn_mZ (Temperature) :-

n¥ÏdrÀ`m ŷn¥îR>mnmgyZ AmV Xa "32' _rQ>a Imocrcm gd©gmYmaUnUo "10' g|Q>rJ«oS>Zo Vmn_mZ
dmT>V OmVo. ømà_mUo n¥ÏdrÀ`m A§VJ©V ^mJmV "43' {H$._r. Imocrda Vmn_mZ 10000 g|Q>rJ«oS> Amho.
Xþ~©cmdaUmV (Asthenosphere) 100 {H$._r. da Vmn_mZ 11000 g|Q>rJ«oS> Va 400 Vo 700 {H$._r.
Imocrda Vmn_mZ 1500 Vo 19000 g|Q>rJ«oS> AgVo. Jm^m (Core) Am{U àmdaUmÀ`m (Mantle)

g§J_mda gw_mao 2900 {H$._r. Imocrda Vmn_mZ 37000 g|Q>rJ«oS> Va hoM Vmn_mZ 5100 {H$._r.

Imocrda gw_mao 43000 g|Q>rJ«oS> n`ªV dmT>V OmVo.

n¥ÏdrÀ`m A§Va§JmV Vmn_mZ dmT>Ê`mMr àw_I XmoZ H$maUo åhUOo n¥ÏdrÀ`m A§Va§JmVrc
IS>H$m§_Yrc Agcoë`m {H$aUmoËgJu (Radioactive) nXmWmªMo AnKQ>Z hmoD$Z àM§S> à_mUmV CîUVm

{Z_m©U hmoVo. VgoM n¥ÏdrÀ`m A§Va§JmVrc ŷAm¡pîUH$ (Geothermal) {H«$ ò_wiogwÜXm àM§S> à_mUmV

CîUVm {Z_m©U hmoVo. n¥ÏdrÀ`m n¥îR>^mJmnmgyZ AmV Ogo Vmn_mZ dmT>V OmVo Ë`mà_mUo IS>H$m§Mm Xm~

(Pressure) hr dmT>V OmVmo.
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2. KZVm (Density) :-

ŷemñÌmÀ`m Aä`mgmZwgma n¥ÏdrMr gamgar KZVm hr àVr KZ_rQ>a 5.5 {H«$. J«°. KZVm EH$H$
Amho. na§Vw n¥ÏdrÀ`m A§Va§JmV Vr ImocrZwgma ~XcVmZm {XgVo. n¥ÏdrÀ`m gdm©V daÀ`m n¥îR>^mJmcJV
Agcoë`m IS>H$m§Mr KZVm hr 2.6 Vo 3.3 Amho, Va Ë`mcJV ñWarV (Sedimentary) IS>H$m§À`m
ImcÀ`m Wamda cmìhm agmnmgyZ V`ma Pmcoë`m IS>H$m§Mr KZVm hr 3.0 Vo 3.5 Amho. n¥ÏdrMr

EHy$U gmnoj KZVm Oar 5.5 Agcr Var
n¥ÏdrÀ`m H|$Ð^mJmV Vr gw_mao 11 n ª̀V
dmT>V OmVmZm   {XgVo.

gd©gmYmaUnUo n¥ÏdrÀ`m A§VJ©V
^mJmV H|$Ðq~XÿH$S>o da Agcoë`m IS>H$m§Mm
àM§S> Xm~ dmT>V OmVmZm {XgVmo d Ë`m
àM§S> Xm~m_wio n¥ÏdrÀ`m H|$ÐH$mH$S>o KZVm
dmT>V OmVmZm {XgVo Ago dmQ>Vo na§Vw n¥Ïdr
H|$ÐrV M§w~H$s` joÌmÀ`m (Geocentric

Magnetic Field) Aä`mgmZwgma EH$m
{d{eîR> _`m©Xon ª̀VM darc Wam§À`m Xm~m_wio
IS>H$m§Mr KZVm dmTy> eH$Vo, Ë`mnwT>o OS>
YmVy§À`m Ogo cmoh (Fe) {ZHo$c (Ni) `m§À`m
H|$ÐrH$aUm_wioM n¥ÏdrÀ`m A§V^m©JmV
H|$ÐñWmZr gdm©V OmñV KZVm AmT>iyZ òVo

(AmH¥$Vr H«$.2.1)

ŷemñÌkm§À`m _Vo, n¥ÏdrÀ`m A§Va§JmVrc {d{dY Wam§Mo dJuH$aU ho KZVoÀ`m AmYmamda
Ho$coco AmT>iVo. ømn¡H$s AmnU B©. gwB©g (E-Suess) S>°cr (Daly) d d°Z S>a² J«mñQ> (Van Der

Gracht) øm§Mr _Vo nmhÿ.

r B©-gwB©g (E-Suess) :-

n¥ÏdrÀ`m amgm`{ZH$ A§VJ©V aMZoMm Aä`mg gwB©g Zo Ho$cm d Ë`mZwgma n¥ÏdrMm n¥îR>^mJ
qH$dm ~mømdaU ho AË §̀V H$_r KZVm Agcoë`m nmVi ñWarV IS>H$m§nmgyZ V`ma Pmcoco Amho.

Ë`m ImcmoImc {gcrH$m qH$dm JmaJmoQ>r d A°ë ẁ{_{Z`_ Mm A§V^m©d Agcocm {g`mc (Sial) Wa

AmH¥$Vr H«$. 2.1
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Á`mMr gamgar KZVm hr 2.1 d OmS>r 50 Vo 300 {H$._r. Amho. n¥ÏdrMo _Ü`mdaU Agcocm
"gm`_m'.(Sima) Wa hm {g`mcÀ`m ImcmoImc 1000 Vo 2000 {H$._r. OmS>rÀ`m WamV AmT>iVmo.

{gcrH$m d _°½Zo{e`_ I{ZO Agcoë`m øm WamMr KZVm 2.9 Vo 4.7 Amho. gm`_m WamÀ`m
ImcmoImc n¥ÏdrMm Jm^m Agcocm {Z\o$ (Nife) Wa hm {ZHo$c (Ni) d cmoh (Fe) øm OS> YmVynmgyZ
àm_w»`mZo V`ma Pmcocm AmT>iVmo, Á`mMr KZVm hr gw_mao 11 Amho. Ë`m WamMm ì`mg gw_mao 6880
{H$._r. Amho.

r S>°cr (Daly) :-

n¥ÏdrÀ`m doJdoJiçm Wam§À`m {^ÝZ KZVoZwgma S>°crZo n¥ÏdrÀ`m A§VJ©V aMZoMr VrZ à_wI
{d^mJmV _m§S>Ur Ho$cocr AmT>iVo. Ogo ~mø {d^mJ (Outer Zone) Á`mMr KZVm 3.0 Amho d OmS>r
1600 {H$._r. _Ü`_ Wa (Intermediate Layer) Á`mMr aMZm cmoh d {gcrHo$Q> nmgyZ Pmcr Amho
d KZVm 4.5 Vo 9 AgyZ OmS>r 1280 {H$._r. Amho. _Ü`dVu joÌ (Central Zone) cmohmnmgyZ
V`ma Pmcoë`m øm joÌmMr KZVm 11.6 Amho d OmS>r 7040 {H$._r. Amho.

r d°Z S>a² J«míQ> (Van Der Gracht) :-

J«míQ>À`m _VmZwgma n¥ÏdrÀ`m A§VJ©V aMZoMo Mma {d^mJ AgyZ àË òH$mMr KZVm d OmS>r
doJdoir Amho. ~mø {g`m{cH$ (Outer Sialic Crust) 60 {H$._r. n ª̀V OmS>rMo AgyZ Ë`mMr KZVm
2.75 Vo 2.9 Xaå`mZ Amho. A§VJ©V JmaJmoQ>r àmdaU (Inner Silicate Mantle) øm WamMr KZVm

3.1 Vo 4.75 AgyZ WamMr OmS>r 60 Vo 1140 {H$._r. n ª̀V Amho. YmVy d JmaJmoQ>rMo g§{_l joÌ
(Zone of Mixed Metals and Silicate) 4.75 Vo 5.0 KZVm Agcocm hm Wa gw_mao 1140 Vo
2900 {H$._r. OmS>rMm Amho. n¥ÏdrÀ`m Imocda Agcocm YmVyMm Jm^m (Metallic Nucleus) 2900
Vo 6371 {H$._r. OmS>rMm AgyZ Ë`mMr gamgar KZVm 11 Amho.

3. Ádmcm_wIr (Vulcanicity) :-

Ádmcm_wIrÀ`m CÐoH$mVyZ ~mhoa nS>Umè`m VßV {ecmagmÀ`m ñdê$nmV emñÌkm§Zm n¥ÏdrÀ`m
A§VJ©V Wam§À`m aMZog§~§Yr EH$ ^ŠH$_ nwamdm {_imcm Vmo Agm H$s, n¥ÏdrÀ`m A§VJ©V ^mJ hm VßV
Aem Ðì` d Vac AdñWoV Amho, Á`mcm emñÌkm§Zr {ecmag {nQ>rH$m (Magma Chamber) Ago
Zm§d {Xco Amho. Á`m_YyZ VßV {ecmag (Molten Lava) Ádmcm_wIrÀ`m CÐoH$mVyZ ~mhoa nS>V

AgVmo. n¥ÏdrÀ`m A§Va§JmVrc nXmW© Ðì` ê$nmV V`ma hmoÊ`m_mJo n¥ÏdrÀ`m A§Va§JmVrc àM§S>
CîUVm H$maUr ŷV AgVo ho emñÌkm§Zr AmoiIco d hr àM§S> CîUVm {Z_m©U hmoÊ`m_mJo {H$aUmoËgJu
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(Radioactive) nXmWmªMo AnKQ>Z d ŷAm¡îUrH$ (Geophermal) {H«$`m H$maUr ŷV AgVmV Agm
{ZîH$f© emñÌkm§Zr H$mT>cm.

4. ŷH§$nchar (Seismic Waves) :-

n¥ÏdrÀ`m A§VJ©V hmcMmcrnmgyZ hmoUmè`m ŷH§$nm_wio V`ma hmoUmè`m ŷH§$nchar øm H$_r-
A{YH$ {Vd«VoZo n¥ÏdrÀ`m n¥îR>^mJmda òD$Z AmXiVmV. ŷH§$n chatÀ`m {Vd«VoZwgma Ë`mM§o VrZ
àH$ma nS>VmV.

(Inner Silicate Mantle) øm WamMr KZVm 3.1 Vo 4.75 AgyZ WamMr OmS>r 60 Vo 1140
{H$._r. n ª̀V Amho. YmVy d JmaJmoQ>rMo g§{_l joÌ (Zone of Mixed Metals and Silicate) 4.75
Vo 5.0 KZVm Agcocm hm Wa gw_mao 1140 Vo 2900 {H$._r. OmS>rMm Amho. n¥ÏdrÀ`m Imocda

Agcocm YmVyMm Jm^m (Metallic Nucleus) 2900 Vo 6371 {H$._r. OmS>rMm AgyZ Ë`mMr gamgar
KZVm 11 Amho.

A) AZwVa§J qH$dm àmW{_H$ char (Primary Waves) AmS>ì`m {XeoZo àdmg H$aUmè`m øm
char 'P' char åhUyZhr AmoiIë`m OmVmV. goH§$Xmcm 5 Vo 12 {H$._r. àdmg H$aUmè`m
`m char gw_mao 2900 {H$._r. Imocr d Ë`mnwT>ohr Jmä`m_YyZ àdmg H$ê$ eH$VmV.

~) AdVa§J qH$dm Xþæ`_ char (Secondary Waves) Cä`m {XeoZo àdmg H$aUmè`m øm
chatZm 'S' char åhUVmV. AdVa§J ho KZ_mÜ`_mVyZM àdmg H$ê$ eH$VmV. Ðì`
_mÜ`_mVyZ AdVa§J àdmg H$ê$ eH$V Zmhr. øm char {dÜd§gH$ char åhUyZhr
AmoiIë`m OmVmV.

H$) n¥îR> Va§J qH$dm ŷn¥îR>char (Surface Waves) ŷn¥îR>mVyZ àdmg H$aUmè`m `m char XrK©
char (Long Waves) qH$dm 'L' char åhUyZhr AmoiIë`m OmVmV. n¥ÏdrÀ`m ŷn¥îR>mda
n[aUm_ H$aUmè`m `m char AË §̀V {dÜd§gH$mar AgVmV.

ŷH§$n charÀ`m H$_r-A{YH$ {Vd«VoZwgma d Ë`m§À`m n¥ÏdrÀ`m A§VJ©V ^mJmVrc H$_rAYrH$
doJmZo hmoUmè`m àdmgmdê$Z n¥ÏdrÀ`m A§Va§JmMo gImocnUo g§emoYZ H$aÊ`mV emñÌkm§Zm `e Amco d
Ë`mZwgma Ë`m§Zr n¥ÏdrÀ`m A§Va§JmMo {d{dY ^mJmV dJuH$aU Ho$co Amho d Vo AmnU nmhÿ.

1) {ecmdaU qH$dm H$dM (Lithosphere or Crust)

2) àmdaU qH$dm _Ü`mdaU (Mentle)

3) Jm^m (Core)
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1. {ecmdaU qH$dm H$dM (Lithosphere or Crust)

n¥ÏdrÀ`m n¥îR>^mJmda gdm©V daÀ`m KZ d Q>UH$ ñdê$nmV Agcoë`m Wamg {ecmdaU qH$dm

H$dM Ago g§~moYco OmVo. emñÌkm§À`m Aä`mgmZwgma {ecmdaUmMr OmS>r hr 30 Vo 100 {H$._r. n ª̀V

AgyZ Ë`mMr D$Üd© (Upper) Am{U {ZåZ (Lower) {ecmdaU Ago XmoZ ^mJ nS>VmV. Á`m§Mr KZVm

2.8 Am{U 3.0 Aer Amho. {g`mc d gm`_m nmgyZ àm_w»`mZo V`ma Pmcoë`m {ecmdaUmMr OmS>r

_hmgmJam§À`m Vimer AË §̀V nmVi (10 {H$._r.) AgyZ {h_mc` nd©V loUrImcr hr OmS>r gdm©V

OmñV AmT>iVo.

2. àmdaU qH$dm _Ü`mdaU (Mentle)

{ecmdaUmÀ`m ImcmoImc Agcoë`m Wamg àmdaU qH$dm _Ü`mdaU Ago åhUVmV. ŷH§$n

chatÀ`m Aä`mgmZwgma øm ^mJmMo emñÌkm§Zr VrZ Cn{d^mJmV dJuH$aU Ho$coco AmT>iVo, Vo åhUOo

_mohmo {dcJVm (Moho Discontiniuity), D$Üd©àmdaU (Upper Mantle) d {ZåZ àmdaU (Lower

Mantle), _mohmoamo{dgrH$m (Mohorovicic) øm emñÌkmZo Ho$coë`m g§emoYZmZwgma {ZåZ {ecmdaUmÀ`m

Imcr ŷH§$n chatMr JVr 6.9 {H$._r. àVr g|H$Xmdê$Z AMmZH$nUo 7.9 Vo 8.1 {H$._r. àVr

goH§$XmZo dmT>cocr AmT>icr. øm Wamg _mohmo {dcJVm åhUyZ AmoiIco OmVo. àmdaUmMr gamgar KZVm

4.6 AgyZ Ë`mMr ì`mßVr 2900 {H$._r. Imocr n ª̀V Amho. n¥ÏdrÀ`m EHy$U AmH$ma_mZmn¡H$s

àmdaUmZo gw_mao 83 Q>ŠHo$ AmH$ma_mZ ì`mnco Amho Va n¥ÏdrÀ`m EHy$U dñVw_mZmÀ`m 67 Q>ŠHo$

dñVw_mZ àmdaUmMo Amho.

_mohmo {dcJVonmgyZ gw_mao 1000 {H$. _r. n ª̀V D$Üd© àmdaUmMm ^mJ ngacocm AmT>iVmo Va

nwT>o 2900 {H$._r.n ª̀V {ZåZ àmdaUmMm ì`mn dmT>cocm {XgVmo.

3. Jm^m (Core) :-

n¥ÏdrÀ`m Imoc A§Va§JmV gw_mao 2900 {H$._r. Vo 6371 {H$._r. joÌmg n¥ÏdrMm Jm^m

Ago åhUVmV. Va àmdaUmnmgyZ Jm^m AcJ H$aUmè`m {g_mdVu ^mJmg "JQ>oZ~J© {dcJVm'
(Gutenberg Discontinuity) Ago åhUVmV. 5.5 dê$Z 10 n ª̀V dmT>V OmUmè`m KZVo_wio

ŷH§$n chatÀ`m JVrV àM§S> dmT> hmoVmZm {XgVo. n¥ÏdrÀ`m Jmä`mMo nwT>o ~mø Jm^m d A§VJ©V

Jm^m (Outer Core and  Inner Core) Ago XmoZ ^mJmV dJuH$aU Ho$coco {XgVo. ~mø Jmä`mV 'S'

ŷH§$nchatMo ApñVËd AmT>iV Zmhr, `mdê$Z ~mø Jm^m hm Ðì` pñWVrV Agmdm Ago emñÌkm§Zr

AZw_mZ H$mT>co Amho. A§VJ©V Jmä`mV ŷH§$n chatÀ`m doJmV àM§S> Pmcocr dmT> (11.23 {H$._r.
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àVr goH§$X) cjmV

KoVm A§VJ©V Jm^m

hm cm oh (Fe)

Am{U {ZHo$c (Ni)

øm H$R > rU

YmVy§nmgyZ V`ma

Pmc ocm Ag yZ

Ë`mMr KZVm hr

Imocrà_mUo 12.3

Vo 13.3 d 13.6

n ª̀V dmT>V OmVmZm

{XgVo. (AmH¥$Vr

H¥$.2.2)

2.2.2 doJZaMm ^yI§S> dhZ {gÜXm§V

1. àñVmdZm

Aë\«o$S> doJZa ho O_©Z hdm_mZ emñÌk AgyZ 1912 _Ü ò Ë`m§Zr I§S> d _hmgmJa `m§Mr

{Z{_©Vr, {dVaU d ŷI§S> dhZmg§~§Yr EH$ ZdrZ g§H$ënZm OJmÀ`m g_moa _m§S>cr. doJZaMr hrM
g§H$ënZm nwT>o doJZaMm ŷI§S> dhZ {gÜXm§V åhUyZ Ë`m§cm AZÝ`gmYmaU _hÎd àmßV Pmco. n{hco
_hm ẁÜX d hm {gÜXm§V O_©Z ^mfoV AgcoZo ŷI§S> dhZ {gÜXm§V OJmÀ`m g_moa \$magm Amcm Zmhr.
na§Vy {gÜXm§VmMr Xþgar Amd¥Îmr 1924 gmcr B§J«Or ^mfo_Ü ò ^mfm§V[aV Pmë`mZo ŷI§S> dhZ {gÜXm§Vmg
OJ^a à{gÜXr {_imcr. doJZa `m§Zr ŷI§S> dhZ {gÜXm§VmMo g{dñVa ñnîQ>rH$aU ŷJ ©̂, nwamhdm_mZ,
nwamO¡d, ^y^m¡{VH$s KQ>Zm BË`mXtÀ`m AmYmao Ho$co.

doJZa ho à»`mV hdm_mZ Aä`mgH$ Agë`mZo Ë`m§Zm Ë`m§À`m Aä`mgmV OJmÀ`m {Za{Zamiçm
^mJmV àMcrV hdm_mZmV {^ÝZVm AmT>icr. OJ^amÀ`m hdm_mZ Aä`mgm Xaå`mZ nyduÀ`m H$mimV

ŷ{_I§S>mdarc hdm_mZ ~Xcm{df`r AZoH$ nwamdo Ë`m§À`m g_moa Amco. CXm. A§Q>mpŠQ>©H$ I§S>mdarc
XJS>r H$moiemMo gmR>o nydu VoWo CîUH${Q>~§Yr` hdm_mZ AgcoMo {ZX}erV H$aVmV na§Vy hm ^mJ Jocr
{H$Ë òH$ df} nyU© ~\$m©ÀN>mXrV Amho. OJmVrc ~hþVm§e dmid§Q>r àXoemV {h_mdaUmMr {MÝho AmT>iVmV.
_mÌ AmO `mM dmid§Q>r àXoemV CîU H$moaS>o hdm_mZ AmT>iVo.
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darc _wÚm§Mm {dMma H$aVm nyduÀ`m H$mimVrc hdm_mZ {^ÝZVoMo ñnîQ>rH$aU H$aVmZm doJZaZo
nwT>rc XmoZ JmoîQ>r J¥hrV _mZë`m AmhoV.

A) gỳ m©Zo Ë`mÀ`m CîUVm CËgO©Zmdarc g_Vmoc {~KS>dcm Agcm nm{hOo. n[aUm_V:
g§~§YrV I§S>mdarc hdm_mZmV ~Xc Pmcoco AgmdoV.

~) nyduMo OJmMo Oo hdm_mZ {d^mJ hmoVo VoM AmhoV na§Vy ŷ_rI§S>mZr Amncr OmJm ~Xccocr
AgcoZo Ë`m§À`m _yi hdm_mZmV ~Xc Pmcoco AgmdoV.

doJZa hdm_mZ emñÌk AgcoZo Ë`m§Mm OmJ{VH$ hdm_mZmMm gImoc Aä`mg Agë`mZo Xþgè`m
J¥hrVm§À`m AmYmao I§S> dhZ {gÜXm§V _m§S>cm. Ë`m§À`m_Vo, gỳ © OodT>r CîUVm nydu CËgOuV H$aV hmoVm,
VodT>rM CîUVm AmOhr Vmo CËg{O©V H$aV Amho. nydu Oo hdm_mZmMo {d^mJ hmoVo VoM AmhoV _mÌ
ŷ{_I§S>mZr Amncr OmJm ~Xccr AWm©VM Ë`m§Mo dhZ Pmcoco Amho. ZdrZ hdm_mZmV I§S>m§Mo dhZ

Pmë`mZo Ë`m§À`m _yiÀ`m hd_mZmV ~Xc hmoD$Z Ë`m§Zm AmOMo hdm_mZ àmßV Pmcoco Amho.

2. ^yI§S>dhZ {gÜXm§V

doJZaÀ`m _Vo, AmOMr ŷ{_I§S>o {g`mcgma»`m hcŠ`m KZËd Agcoë`m nXmWmªnmgyZ ~Zcocr
AmhoV. Ë`m Imcrc gr_m ^mJ Ë`mnojm OmñV KZËd Agcoë`m nXmWmªnmgyZ ~Zcocm Amho. AWm©VM
ŷ{_I§S>o A§VJ©V A{YH$ KZËd Agcoë`m Ðdê$n nXmWmªdaVr Va§JV AmhoV. n°{cPmoB©H$ H$mimV (40

H$moQ>r dfmªnydu) n¥ÏdrdaVr n§{O`m hm EH$M _hmI§S> ApñVËdmV hmoVm. Ë`mH$mimV n±{O`mÀ`m g^modVr
gd© ~mOy§Zr {dñVrU© _hmgmJa hmoVm. `m {dñVrU© _hmgmJamg n±Wmcgm ZmdmZo g§~moYco Joco. nwT>o
H$m~m}Zr\o$ag ẁJmV (30 H$moQ>r dfmªnydu) n±{O`m I§S>mg nyd© npíM_ {Xeog VS>m OmD$Z n±{O`mMr XmoZ
^mJmV {d^mJUr Pmcr. `mVrc CÎmaoH$S>rc ^mJmg Ë`m§Zr cm°ao{e`m Va X{jUoH$S>rc ^mJmg Jm|S>dmZm
hr Zmdo {Xcr.

A) 40 H$moQ>r dfmªnydu n°{cPmoB©H$H$ H$mimV ~) 30 H$moQ>r dfmªnydu H$m~m}Zr\o$ag H$mimV

H$) 11 H$moQ>r dfmªnydu _ogrPmoB©H$ H$mcI§S>
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cm°ao{e`m d Jm|S>dmZm Xaå`mZ {Z_m©U Pmcoë`m cm§~ d Aê§$X Ocme`mg Q>oWrg Ago åhQ>co
Amho. Z§Va _ogmoPmoB©H$ H$mcI§S>mV (11 H$moQ>r dfmªnydu) cm°ao{e`m d Jm|S>dmZm ŷ{_I§S>mMo {dI§S>Z

hmoD$Z {dI§S>rV ^mJ Vamâ`mà_mUo doJdoJiçm {XeoZo dmhV OmD$Z Ë`mnmgyZ AmOÀ`m I§S>mMr
{Z{_©Vr Pmcr. `mVrc cm°ao{e`m I§S>mnmgyZ CÎma A_o[aH$m, ẁamon, a{e`m d Am{e`m hr I§S>o Va
Jm|S>dmZmnmgyZ X{jU, A_o[aH$m, Am{\«$H$m d A§Q>mpŠQ>ªH$m Am{U nwT>o Q>e©ar H$mimV (6.5 H$moQ>r
dfmªnydu) A§Q>mpŠQ>©H$m I§S>mMo {d^mOZ hmoD$Z Ë`mnmgyZ Am°ñQ´>o{c`m, ^maV d _mXmJmñH$a I§S>mMr
{Z{_©Vr Pmcr. n±{O`mMo {dI§S>Z hmoD$Z Ë`mnmgyZ {Z_m©U Pmcoco AmOMo ŷ_rI§S> d Ë`m§À`m
dhZmg Jwê$ËdmH$f©U, ~m`moÝgr eŠVr d ^aVr eŠVr H$maUr ŷV R>acr Agmdr Ago _mZco OmVo.

3. ŷI§S>dhZ {gÜXm§VmMo nwamdo

A) {H$ZmanÅ>r_Yrc g_ê$nVm :-

ŷ{_I§S>mÀ`m ~mø AmH$mam_Yrc gmå`mcm doJZa `m§Zr 'Jigsaw Fit' Ago åhQ>co Amho.
X{jU A_o[aHo$Mr nyd© {H$ZmanÅ>r d Am{\«$H$m I§S>mÀ`m npíM_ {H$ZmanÅ>r_Ü ò g_ê$nVm AmT>iVo.
OJmÀ`m ZH$memMo ~maH$mB©Zo AdcmoH$Z Ho$ë`mg X{jU A_o[aHo$Vrc ~«mPrcMm ~ëH$ Am{\«$Ho$À`m
Jë\$ Am°\$ {J`mZmÀ`m AmImVmV g_ê$n hmoVmo. VgoM Am°ñQ´>o{c`m, ^maV d Am{\«$H$m `m§À`m
{H$Zmè`mV hr g_ê$nVm AmT>iVo. `mdê$Z ho {ZpíMV hmoVo H$s, nydu hr I§S>o EH${ÌV Agë`m{edm`
Aer g_ê$nVm nmhmd`mg {_iUma Zmhr.

AmH¥$Vr H«$. 2.4

~) ^yemñÌr` g§~§Y :-

EH$m I§S>mÀ`m {d{eîQ> àXoemV AmT>iUmao IS>H$ àH$ma d Xþgè`m I§S>mÀ`m OwiUmè`m
àXoemVrc IS>H$m§Mo àH$ma EH$gmaIo AmT>iVmV. CXm. dm`ì` Am{\«$H$m d nyd© ~«mPrc _Ü ò XmoÝhr
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^mJm§V IS>H$ EH$m H$mcI§S>mVrc d ~ogm°ëQ> àH$maMo AmhoV. `m {edm` ho IS>H$ gcJnUo OmoS>coco
AmhoV. g§̀ wŠV g§ñWmZmÀ`m nyd© {H$ZmanÅ>rcJV AgUmam A°nco{e`Z nd©V J«rZc§S> d CÎma ẁamon_Ü ò

Ë`mM àH$maMm d Ë`mM d`moJQ>mMm AmT>iVmo. EH$M nd©Vam§J X{jU Am{\«$Ho$À`m npíM_ {H$ZmanÅ>rda
òD$Z Wm§~Vo d Vr X{jU A_o[aHo$À`m nyd© {H$ZmanÅ>rda Ñí`_mZ hmoVo. Aem ŷemñÌr` g§~§Ymdê$Z
ŷI§S> dhZ hmoV Agë`mMo {gÜX hmoVo H$maU AemàH$maMr ŷJ^u` g_ê$nVm AmO ñdV§Ì Agcoë`m

I§S>mdaVr nhmd`mg {_iVo.

H$) nwamOrdemñÌr` nwamdo

I§S>mMo {dI§S>Z hmoD$Z Xaå`mZ {Z_m©U Pmcoë`m {dñVrU© _hmgmJam_wio XmoZ doJiçm
ŷ{_I§S>mda gma»`mM OmVrÀ`m àmÊ`m§Mo Adeof qH$dm àOmVr AmT>iV AgVrc Va nydu ho XmoZ

I§S> ^mJ EH$Ì hmoVo na§Vw H$mimÀ`m AmoKmV ŷ{_I§S>mMo dhZ hmoD$Z AmO Ë`m§Mo ñdV§Ì ApñVËd

Amho. nyduÀ`m H$mir EH$M ŷ{_I§S> Agë`mZo Ë`mdaVr {^ÝZ O¡d àOmVrMr VoWrc hdm_mZmZwgma
{Z{_©Vr Pmcr Agmdr. nwT>o ŷ{_I§S>m§Mo {dI§S>Z d dhZ Pmë`mZo g§~§{YV O¡d àOmVr I§S>m~amo~a
qH$dm nmohV {ZH$Q>À`m àXoemV nmohMë`m AgVrc. _mÌ AmO I§S>mMr Ver pñWVr Zmhr. CXm.
A§Q>mpŠQ>©H$m§ I§S>mgh X{jU JmocmYm©V ½cm°gmoQ>o[ag, gñVZÑîQ>r ganQ>Umam {cñQ´>mogmoag Va JmoS>çm
nmÊ`mVrc _ogmogmoag àmUr VgoM X{jU A_o[aHo$À`m nyd© d X{jU Am{\«$Ho$V {gZmoZ°Wg ganQ>Umè`m
àmÊ`m§Mo Adeof AmT>iVmV. `mdê$Z Agm {ZîH$f© H$mT>Vm òVmo H$s, EHo$ H$mir hr gd© I§S>o

EH$_oH$m§er OmoS>cocr hmoVr.
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S>) O¡demñÌr` nwamdo :-

AQ>cm§{Q>H$ _hmgmJamÀ`m nyd© d npíM_ {H$Zmè`mcJVÀ`m àmÊ`mV gmå`Vm AmT>iVo.
_hÎdmMr ~m~ åhUOo ẁamonÀ`m dm`ì` ^mJmVrc coq_J ZmdmMo njr R>am{dH$ H$mimZ§Va npíM_oH$S>o
àdmg H$aVmV Am{U nmÊ`mV ~wSy>Z _aU nmdVmV. `m njm§Mo nyd©O AemM àH$mao npíM_oH$S>o
ñWcm§Va H$arV AgmdoV hr nyd©nma na§nam AmOMo coq_J njr OmonmgV AmhoV `mdê$Z ho ñnîQ> hmoVo
H$s, nydu CÎma A_o[aH$m d ẁamon EH$Ì hmoVo. AmO _mÌ `m XmoÝhr I§S>m_Ü ò {dñV¥V AQ>cm§{Q>H$
_hmgmJa Amho.

B) nwamhdm_mZemñÌr` nwamdo :-

B©emÝ` g§̀ wŠV g§ñWmZo, {~«Q>Z d A§Q>mpŠQ>©H$m_Ü ò H$mhr ^mJm§V H$moiemMo gmR>o AmT>iVmV. hr
ŷ{_I§S>o dhZm_wio {Z_m©U Pmcr AmhoV. AmO VoWo H$moiemMo gmR>o AgVrc Va nydu hr I§S>o

{dfwdd¥Îmr` hdm_mZmÀ`m àXoemV Agcr nm{hOoV. VgoM X{jU A_o[aH$m, Am{\«$H$m, ^maV d
Am°ñQ´>o{c`m `m XoemV àmMrZ H$mimVrc {h_mdaUmMr {MÝho AmT>iVmV. H$maU àË òH$ ŷê$n Ë`mÀ`m
{Z{_©VrV Ë`m H$mimÀ`m hdm_mZmMo g_W©Z H$aVo. nydu Ë`m§Mo hdm_mZ erV H${Q>~§Yr` àH$maMo
Agmdo d Ë`m§Mm _moR>m ^mJ {h_mZo AmÀN>mXcocm Agmdm.

B©) ŷ{_Vr` nwamdo :-

ŷ{_Vr` nwamì`mÀ`m AmYmao I§S>m§Mo dhZ hmoV AgcoMo ghO ñnîQ> hmoV AgyZ A{cH$S>o CÎma
A_o[aH$m d ẁamon _Yrc A§Va coga {H$aUm§À`m _moOÊ`mV Amco Ë`m§À`mVrc A§VamV Xadfu 2 go_r
Zo dmT> hmoV Agë`mMo AmT>iyZ Amco. 1823 d 1913 _Ü ò CÎma A_o[aH$m d J«rZc§S>_Yrc A§Va
_moOÊ`mV Amco Voìhm `m XmoZ {R>H$mUmVrc A§Va 23 _rQ>aZo dmT>ë`mMo {XgyZ Amco. `m{edm` J«oQ>
{~«Q>Z d J«rZc§S>_Yrc A§Va 1887 d 1907 _Ü ò _moOÊ`mV Amco Voìhm Ë`mV 32 _rQ>a EdT>o
A§Va dmT>ë`mMo ñnîQ> Pmco. `mdê$Z I§S>dhZmMr à{H«$`m AmOhr hmoV Amho ho àH$fm©Zo {ZXe©Zmg
òV Amho.

n) Adm©MrZ KS>r nd©V :-

Adm©MrZ KS>r nd©Vm§Mr {Z{_©Vr àm_w»`mZo ŷ{_I§S>mÀ`m dhZm_wioM Pmcocr Agmdr Ago
doJZaMo _V Amho. KS>r nd©VmMr {Z{_©Vr XmoZ I§S> EH$_oH$m§H$S>o (H|$Ðr`) gaH$co VaM hmoVo. X{jU
d CÎma A_o[aH$m `m§À`m npíM_ {H$Zmè`mda A°ÝS>rO d am°H$s nd©Vm§Mr {Z{_©Vr X{jU d CÎma
A_o[aH$m npíM_oH$S>o gaH$ë`m_wio Pmcocr Amho. Am{e`mVrc {h_mc` nd©VmMr {Z{_©Vr ^maVr`
{ÛnH$ën CÎmaoH$S>o gaH$ë`m_wio Pmcocr Amho. Adm©MrZ KS>r nd©Vm§À`m {Z{_©Vrdê$Z ho {ZpíMV hmoVo
H$s ŷ{_I§S>mMo dhZ hmoV Amho. Oa ho ŷ{_I§S>m§Mo dhZ Pmco ZgVo Va {h_mc`, A±ÝS>rO d am°H$s
`m KS>r nd©Vm§Mr {Z{_©Vr Pmcr ZgVr.
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4. ŷI§S>dhZ {gÜXm§Vmdarc Amjon
Z doJZaZo Amnë`m {gÜXm§VmV A{V {demc n±{O`m ŷI§S>mMo {dI§S>Z hmoD$Z gÜ`mMr

ŷ{_I§S>o {Z_m©U Pmcr Ago à{Vnm{XV Ho$co Amho. doJZaZo Amnë`m {gÜXm§VmV Á`m

eŠVrÛmao {demc n±{O`mMo {dI§S>Z Pmco Amho Ë`m eŠVrMm gImoc Iwcmgm Ho$cm
Zmhr. n±{O`mMo {dI§S>Z hmoÊ`mgmR>r AmOÀ`m eŠVrÀ`m Odinmg 1000 nQ> A{YH$
eŠVr {Z_m©U hmoUo JaOoMo Amho. Aer àM§S> eŠVr n¥Ïdr daVr {Z_m©U Pmcr Ago J¥hrV
Yaë`mg n¥ÏdrMo n[a «̂_U Wm§~co AgVo. na§Vw n¥ÏdrÀ`m CËnÎmrnmgyZ AmOAIoa
n¥ÏdrMo n[a «̂_U Wm§~coco Zmhr. `mdê$Z ho ñnîQ> hmoVo ŷ{_I§S>m§Mr AmOMr AdñWm
A{cH$S>o {Z_m©U Pmcocr ZgyZ Vr nydunmgyZM Amho.

Z àm. hog `m§À`m_Vo, gr_m d {g`mc `m§Mo JwUY_© nmhVm gr_m hm {g`mcnojm H$R>rU
Amho. Ë`m_wio Aem H$R>rU gr_m ^mJmda ŷ{_I§S>o Va§Jy eH$V ZmhrV. gr_m ñVamVrc
nXmW© _D$ AmhoV Ago _mZco Va {dI§S>Z d dhZmMr {H«$`m {ZË`mMr KQ>Zm ~Zcr
AgVr d Ë`m_wio n¥Ïdrdarc I§S>m§Mm AmH$ma Zoh_rM ~XcV OmD$Z OJmÀ`m ZH$memVrc
Ocme ò d I§S>rV ^mJ `m§À`m ñWmZmV d AmH$mamV ~Xc hmoV am{hco AgVo. nU Ago
hmoV Agë`mMo OmUdyZ òV Zmhr.

Z doJZaZo Amnë`m {gÜXm§VmV I§S>dhZmMm Omo H$mcmdYr gm§{JVcm Amho Ë`m{df`r H$mhr

Vkm§Zr e§H$m CnpñWV Ho$ë`m AmhoV. n±{O`m ŷ{_I§S>mMo {dI§S>Z Á`m H$mimV Pmco Vo
Ë`mM H$mimVM H$m Pmco? Ë`mnydu H$m Pmco Zmhr `m{df`r e§H$m {Z_m©U Ho$ë`m AmhoV.

Z doJZaZo n±{O`mnmgyZ {Z_m©U Pmcocr gÜ`mMr ŷ{_I§§S>o EH$_oH$m§Odi AmUë`mg Vr
nañnamer Owiy eH$VmV Ago åhQ>co Amho. A{cH$S>rc g§emoYZmdê$Z H$mhr g§emoYH$m§À`m
_Vo hr pñWVr 500 _rQ>a Imocr ImcrM AmT>iVo. AndmXmË_H$ {R>H$mUrM I§S>m§À`m
{d{eîQ> AmH$mam_wio Ë`m§Mo H$mhr {d{eîQ> ^mJM EH$_oH$m§er Owiy eH$VmV _mÌ gd©Ì hr
pñWVr AmT>iyZ òV Zmhr.

doJZaÀ`m {gÜXm§Vmda H$mhr _`m©XoV {Q>H$m hmoV Agcr Var AcrH$S>rc g§emoYZm_wio `m
{gÜXm§Vmg doJioM _hÎd OJ^amVyZ àmßV hmoV Amho.

Z àm. c°Ho$Q>r `m§À`m Mw§~H$s` gd}jUmÛmao doJZaÀ`m I§S>dhZ {gÜXm§Vmg Mm§Jcm AmYma
àmßV hmoVmo. VgoM ghmam, Wa d npíM_ Am°ñQ´>o{c`Z dmid§Q>r joÌmV {h_{MÝhmMr

CncãYVm nydu ho ^mJ Y«¥dr` {h_mdaUÀ`m à^mdmemcr hmoVo ho _mÝ`M H$amdo cmJVo.

Z A{cH$S>rc doJdoJiçm H$mimV Pmcoë`m XmoZ {R>H$mUmVrc A§Vamdê$Z I§S>dhZ hmoV
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AgcoMo OJmÀ`m g_moa òV Amho `mdê$Z doJZaÀ`m {gÜXm§Vmg {deof _hÎd àmßV
hmoVo.

Z OJ^amVrc {dÚmnrR>m_Ü ò hmoV Agcoë`m g§emoYZmdê$Z ŷI§S>m§_Ü ò AmS>dr hmcMmc
hmoV Amho ho {gÜX Pmco Amho. CXm. 2005 _Ü ò Omdm d gy_mÌm Xaå`mZ Pmcoë`m

ŷ_§À`mÀ`m OS>UKS>Urdê$Z {ZXe©Zmg òVo. `mÛmao doJZaZo gm§{JVë`mà_mUo I§S>mMo dhZ
hmoUo eŠ` Amho.

2.2.3 ŷH§$n : H$maUo d n[aUm_

*  ŷH§$n :-

n¥ÏdrMo ŷH$dM ~è`mMdoim pñWa d em§V AgVo. na§Vw ŷn¥îR>mda AWdm ŷn¥îR>mImcr {Z_m©U
hmoUmè`m H$mhr hmcMmct_wio ŷn¥îR>mcm AMmZH$ hmXao ~gy cmJVmV. Ë`mcmM ŷH§$n Ago åhUVmV.
ŷH§$n H$mhr goH§$X {Q>H$VmV, na§Vw `m eŠVr AË`ën H$mcmdYrV n¥Ïdr n¥îR>^mJmda àM§S> ~Xc KS>dyZ

AmUVmV. ŷH§$nmMm emñÌr` ÑîQ>rH$moZmVyZ Aä`mg H$aUmè`m emñÌmg ŷH§$nemñÌ Ago åhUVmV.
ŷH§$nmÀ`m H$mhr à_wI ì`m»`m nwT>rcà_mUo Ho$ë`m OmVmV.

""H$mhr H$maUm_wio ŷH$dMmcm hmXao ~gVmV `mcmM ŷH§$n Ago åhUVmV.''

"" ŷn¥îR>mdarc qH$dm ŷn¥îR>mImcr Agcoë`m IS>H$m§À`m g§VwcZmV j{UH$ AS>Wim {Z_m©U
hmodyZ ŷn¥îR> H§$nm`_mZ hmoVo, `mcmM ŷH§$n Ago åhUVmV.'' - dg}ñQ>a

""Z¡g{J©H$ H$maUmZo ŷn¥îR>mImcr {Z_m©U Pmcoë`m hmcMmcr_wio ŷn¥îR>mcm hmXao ~gVmV `mcm

ŷH§$n Ago åhUVmV.'' - S>ãë`w. Or. _wao

darc ì`m»`m§dê$Z Ago cjmV òVo H$s, ""n¥Ïdr n¥îR>^mJmcm Z¡g{J©H$ AWdm _mZd{Z{_©V
H$maUm§_wio hmXao ~gVmV, `mcmM ŷH§$n Ago åhUVmV.''

o ŷH§$nmMr H$maUo (Causes of Earthquake)

\$ma àmMrZ H$mimnmgyZ n¥Ïdrda ŷH§$n Pmë`mÀ`m Zm|Xr AmT>iVmV. ŷH§$n hmoÊ`mgmR>r AZoH$
{ZgJ©{Z{_©V KQ>H$ H$maUr ŷV AgyZ H$mhr _mZd{Z{_©V H$maUm_wio ñWm{ZH$ àXoemV H$_r Vrd«VoMo
ŷH§$n hmoVmV. _mZd{Z{_©V H$maUm_wio hmoUmao ŷH§$n gm¡å` ñdê$nmMo AgVmV. AdOS> dmhVyH$, aoëdo

_mJ©, AUwñ\$moQ>, {dhra ImoXVmZm AWdm BVa IwXmB© H$aVmZm ŵgwé§J dmnaco OmVmV Ë`m_wio
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_`m©{XV àXoe hmXadcm OmVmo. `mcmM _mZd{Z{_©V H$maUm_wio hmoUmao ŷH§$n Ago åhUVmV. na§Vw
Z¡g{J©H$ H$maUm_wio hmoUmao ŷH§$n Vrd« ñdê$nmMo AgVmV. `m {ZgJ©{Z{_©V ŷH§$nmgmR>r H$maUo
nwT>rcà_mUo gm§{JVcr OmVmV.

1. Ádmcm_wIr CÐoH$ :-

n¥ÏdrÀ`m A§Va§JmV {Z_m©U Pmcocm cmìhmag AWdm {ecmag n¥Ïdr n¥îR>^mJmH$S>o òÊ`mÀ`m
{H«$ òg Ádmcm_wIr {H«$`m Ago åhUVmV. `m Ádmcm_wIr {H«$ òVyZ KZê$n, Ðdê$n d dm ỳê$n nXmW©
AË §̀V doJmZo n¥Ïdr n¥îR>^mJmH$S>o òVmV. Ë`mdoir Ë`m§À`m Xm~m_wio n¥Ïdr n¥îR>^mJmcm hmXao ~gVmV.
`m àH$maÀ`m ŷH§$nmZm "Ádmcm_wIr` ŷH§$n' Ago åhUVmV. OnmZ `m XoemV AmOhr AZoH$ OmJ¥V
Ádmcm_wIr Agë`m_wio OnmZ_Ü ò Ádmcm_wIr` ŷH§$nmMo à_mU OmñV Amho. `m ŷH§$nmMr Vrd«Vm
Ádmcm_wIrÀ`m CÐoH$mÀ`m Vrd«Voda Adc§~yZ AgVo. `m ŷH§$nmMm n[aUm_ 160 Vo 240 {H$._r. À`m
n[agamda hmoVmo. na§Vw H$mhr doim Ádmcm_wIr` ŷH§$n AË §̀V Vrd« ñdê$nmMo hmoVmV. B.g. 1883
gmcr, H«$mH$mQ>moAm ~oQ>mda Pmcoë`m ŷH§$nmMo hmXao 12800 {H$._r. Xÿa Agcoë`m A_o[aHo$Vrc Ho$n
hm°Z© `m ÛrnH$ënmcm ~gcoco hmoVo.

2. àñVa^§J :-

n¥ÏdrÀ`m A§Va§JmV {Z_m©U Pmcoë`m d AmS>ì`m {XeoV H$m ©̀ H$aUmè`m eŠVtÀ`m_wio ŷn¥îR>mdarc
AWdm ŷH$dMmVrc IS>H$mda Xm~ qH$dm VmU {Z_m©U hmoD$Z «̂em§Mr (àñVa §̂J) aofoMr {Z{_©Vr hmoVo.
àñVa §̂J aofoÀ`m XmoÝhr ~mOyH$S>rc IS>H$ da qH$dm Imcr gaH$VmV, `mcmM àñVa §̂J Ago åhUVmV.
àñVa §̂JmÀ`mdoir IS>H$mÀ`m WamV hmcMmc hmodyZ ŷn¥îR>mcm hmXao ~gVmV. `m àH$maÀ`m ŷH§$nmZm
" «̂§e ŷcH$' ŷH§$n Ago åhUVmV. `m àH$maMo ŷH§$n OmñV hmZrH$maH$ AgyZ Ë`m§Mo à^md joÌ Iyn
_moR>o AgVo. ^maVmVrc Amgm_ amÁ`mV 15 Am°ŠQ>mo~a 1950 amoOr d {~hma amÁ`mV 1943 gmcr
Pmcocm ŷH§$n àñVa §̂J `m H$maUm_wio Pmcocm hmoVm.

3. I{ZOm§Mo nwZ©:ñ\${Q>H$s^dZ :-

n¥ÏdrÀ`m A§Va§JmV dmT>Vm Xm~ d Vmn_mZ `m_wio AWdm Ë`mV Pmcoë`m AMmZH$ ~Xcm_wio
IS>H$mVrc I{ZOm§Mr _yi amgm`{ZH$ _ycXì ò `m§Mr ñ\${Q>H$ aMZm ~XcVo. I{ZOm§Mr ñ\${Q>H$ aMZm
~XcVmZm _ycÐì`mÀ`m AUwÀ`m ñdê$nmV ~Xc hmoV OmVmo. Ë`m_wio Xm~ AWdm VUmdmË_H$
hmcMmcr {Z_m©U hmoD$Z ŷn¥îR>mcm hmXao ~gVmV. `m H$maUm_wio hmoUmè`m ŷH§$nmZm "nmVmcr`
ŷH§$n' Ago åhUVmV. ŷJ ©̂emñÌmÀ`m Aä`mgH$m§À`m _Vo, Aem àH$maMo ŷH§$n 240 Vo 675

{H$._r. Imocrdarc IS>H$mV {Z_m©U hmoUmè`m hmcMmcr_wio hmoV AgVmV.
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4. g_ñWm{`Ëd {gÜXm§V :-

n¥Ïdr n¥îR>^mJmda nd©V, nR>mao, _¡XmZo d Xè`m§Mr {Z{_©Vr hmoD$Z n¥Ïdr n¥îR>^mJmMm g_Vmoc
amIcm OmVmo. `mcmM g_ñWm{`ËdmMo g_m`moOZ Ago åhUVmV. na§Vw n¥Ïdrdarc nd©Vr` àXoemMr

dmhVo nmUr, dmam, {h_ZÚm `m ~mø H$maH$m_wio PrO hmoVo. Ë`m_wio nd©Vr` àXoe hcHo$ hmoD$Z
Ë`m{R>H$mUMm Xm~ H$_r hmoVmo. `mCcQ> nd©Vr` àXoemÀ`m Pmcoë`m {POo_wio {Z_m©U hmoUmam Jmi
_¡XmZr àXoe, Xè`m d gmJaVimda g§M`rV hmoVmo. Ë`m_wio Ë`m àXoemMm Xm~ dmT>Vmo. Ë`m_wio
nyduMo g§VwcZ {~KS>Vo d ŷn¥îR>mcm hmXao ~gVmV. `màH$mao hmoUmè`m ŷH§$nmZm g_ñWm{`Ëd ŷH§$n
AgVo åhUVmV.

5. IS>H$m§Mo CÜd©Jm_r d AYmoJm_r ñWmZm§Va :-

n¥Ïdr n¥îR>^mJmda EImÚm {R>H$mUr JmimMo g§M`Z hmoD$Z ŷn¥îR>mMo g§VwcZ {~KS>Vo. ŷn¥îR>mdarc

JmimÀ`m AWdm BVa nXmWmªÀ`m AmË §̀{VH$ g§M`Zm_wio ŷH$dMmda Xm~ nSy>Z ŷH$dMmImcr
AgUmao IS>H$ VwQ>VmV. `m VwQ>coë`m IS>H$mMo VwH$S>o àW_ AYmoJm_r {XeoZo Xm~co OmVmV. na§Vw
Z§Va IS>H$mÀ`m ImcÀ`m WamH$Sy>Z àVr~c {Z_m©U Pmë`m_wio nwÝhm IS>H$mMo ho VwH$S>o CÜd©Jm_r
{XeoZo da aoQ>co OmVmV. Aem VwQ>coë`m IS>H$m§À`m AYmoJm_r d CÜd©Jm_r ñWmZm§Vam_wio ŷn¥îR>mcm
hmXao ~gVmV. `m ŷH§$nmZm CÜd©Jm_r d AYmoJm_r ñWmZm§Va ŷH§$n Ago åhUVmV. Aem àH$maMo
ŷH§$n KS>dyZ AmUUmè`m hmcMmcr ŷn¥îR>mnmgyZ 80 Vo 800 {H$._r. Imocrdarc IS>H$mV KS>VmV.

6. ŷJ^m©Vrc VßV dm ỳ :-

ŷJ^m©_Ü ò ŷn¥îR>mdarc nmUr IS>H$m_YyZ {PanVo. na§Vw n¥ÏdrÀ`m A§Va§JmV OgOgo Imoc-

Imoc Omdo Vg-Vgo Vmn_mZ dmT>V OmVo. `m dmT>Ë`m Vmn_mZm_wio ŷJ^m©V Jocoë`m nmÊ`mMr dm\$
hmoVo. `m dm\o$Odi {Z_m©U Pmcocr eŠVr n¥Ïdr n¥îR>^mJmH$S>o òÊ`mMm à`ËZ H$aVo. Ë`m_wio
n¥Ïdrn¥îR>^mJmcm YŠHo$ ~gVmV d ŷH§$n hmoVmV.

7. A{^gaU àdmh :-

n¥ÏdrÀ`m A§Va§JmVrc {d{dY àH$maÀ`m {H$aUmoËgJu _ycÐì`mMo AUw {dKQ>Z hmoD$Z _moR>çm
à_mUmV CîUVm{Z_m©U hmoVo. hr {Z_m©U Pmcocr CîUVm A{^gaU àdmhmÛmao n¥Ïdr n¥îR>^mJmH$S>o
àdm{hV hmoVo. Ë`m_wio ŷH$dMmda VmU nSy>Z ŷn¥îR>mcm hmXao ~gVmV d Ë`m_wio ŷH§$n KSy>Z òVmV.

8. ^yH$dMmMo AmHw§$MZ :-

n¥ÏdrÀ`m CËnËVrdoir n¥Ïdr VßV Aem dm ỳê$n pñWVrV hmoVr. Ë`mZ§Va VßV Aem n¥ÏdrnmgyZ

CîUVoMo CËgO©Z gwê$ Pmco. A_o[aH$Z ŷJ ©̂emñÌ S>°Zm `m§À`m _Vo, n¥ÏdrnmgyZ CîUVoMo CËgO©Z
gVV hmoV Agë`m_wio n¥ÏdrMm n¥îR>^mJ AmHw§${MV nmdV Amho. `m AmHw§$MZ {H«$ ò_wio IS>H$mV
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VUmdmË_H$ hmcMmcr {Z_m©U hmodyZ ŷH§$n hmoVmV. na§Vw AZoH$ emñÌkm§À`m _Vo, Oar n¥ÏdrH$Sy>Z
CîUVoMo CËgO©Z hmoV Agco Var n¥ÏdrÀ`m A§Va§JmVrc {H$aUmoËgJu nXmWmªÀ`m AUw {dKQ>Zm_wio

ZdrZ CîUVm {Z_m©U hmodyZ OmUmè`m CîUVoMr ^anmB© hmoVo. Ë`m_wio S>°Zm `m§Mm hm {ZîH$f© MwH$sMm
dmQ>Vmo.

9. _moR>r YaUo :-

AmO OcqgMZmgmR>r AZoH$ _moR>r YaUo nmUrgmR>m H$aÊ`mgmR>r ~m§Ycr OmVmV. `m _moR>çm
YaUmVrc nmUrgmR>çm_wio nmUr nmPaÊ`mMr j_Vm dmTy>Z ŷJ^m©V VßV dm ỳ {Z_m©U hmoVmV.
_hmamîQ´>mVrc H$mò Zm YaU, MrZ_Yrc W«r Jm°O}g àH$ënm_wio ŷH§$nmMr eŠ`Vm dmT>cr Amho. na§Vw
`m H$maUm~m~V Aä`mgH$mV _V{^ÝZVm AmT>iVo.

darcà_mUo ŷH§$nmMr {d{dY H$maUo gm§{JVcr OmVmV. na§Vw `m gd© H$maUm§Mr CËnÎmr

n¥ÏdrÀ`m A§Va§JmV hmoV Agë`m_wio Ë`m~m~V Ho$di A§XmO ì`ŠV Ho$co OmVmV. AmOhr AmnU
EImÚm ŷH§$nmMo {ZpíMV H$maU ñnîQ> H$ê$ eH$V Zmhr.

o ŷH§$nZm^r d ŷH§$n char :-

ŷH$dMmV qH$dm ŷH$dMmÀ`m Imcr {d{dY Z¡g{J©H$ H$maUm_wio ŷH§$nmMr {Z{_©Vr hmoVo. Á`m
{R>H$mUr ŷH§$n char {Z_m©U hmoVmV, Ë`m ñWmZmg " ŷH§$n Zm^r' qH$dm " ŷH§$nH|$Ð' Ago åhUVmV.
ŷH§$n H|$ÐmnmgyZ {ZKUmè`m ŷH§$nchar Ë`m ŷH§$n H|$ÐmÀ`m AJXr da Agcoë`m ŷn¥îR>mÀ`m ^mJmV

gdm©V AJmoXa nmohMVmV. ŷH§$n H|$ÐmÀ`m AJXr da Agcoë`m ŷn¥îR>mdarc `m H|$Ðmcm ŷH§$nmMo
~mø H|$Ð Ago åhUVmV.

ŷH§$n Pmë`mZ§Va ŷH§$n char gdm©V àW_ ŷn¥îR>mdarc ~mø H|$ÐmOdi nmohMVmV d

Ë`mZ§Va ŷn¥îR>mda ngaVmV. Á`mà_mUo nmÊ`mV IS>m Q>mH$ë`mZ§Va OoWo IS>m Q>mH$cm, Ë`m {R>H$mUr
nmÊ`mÀ`m n¥îR>^mJmda Va§J {Z_m©U hmoVmV d Z§Va gd©Xÿa ngaVmV, Ë`mMà_mUo ŷn¥îR>mda ŷH§$nchar
gd©Xÿa.ngaVmV.

{Za{Zamiçm {R>H$mUr hmoUmè`m ŷH§$nmMr Zm|X Ho$cr Va Ë`mdê$Z gdm©V AJmoXa OoWo ŷH§$nmMr
Zm|X Pmcr Amho Vo {R>H$mU åhUOoM ŷH§$nmMo ~møH|$Ð AgVo. ZH$memda g_mZ doiocm ŷH§$n
Pmë`mMr {R>H$mUo, EH$m aofoZo OmoS>cr OmVmV. `m aofm§Zm "ghH§$n aofm' Ago åhUVmV. ŷH§$nmÀ`m
~mø H|$ÐmÀ`m {R>H$mUr ŷH§$nmMr Vrd«Vm gdm©V OmñV AgVo. na§Vw ŷH§$nmÀ`m ~mø H|$ÐmnmgyZ

OgOgo Xÿa Omdo VgVgo ŷH§$nmMr Vrd«Vm H$_r-H$_r hmoV OmVo. ŷH§$n Pmcoë`m àXoemÀ`m ZH$memda
ŷH§$nmMr Vrd«Vm g_mZ AgUmar {R>H$mUo EH$m aofoZo OmoS>cr OmVmV. `m aofm§Zm "ghH§$n aofm' Ago

åhUVmV. `m ghH§$n aofm dê$Zhr ŷH§$nmMo ~mø H|$Ð {ZpíMV H$aVm òVo. ghH§$n aofm§Mm H|$Ðq~Xÿ ho
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ŷH§$nmMo ~møH|$Ð AgVo.

AmH¥$Vr H«$. 2.6

ŷH§$nmMr Vrd«Vm _moOÊ`mgmR>r "{gg_moJ«m\$' ho CnH$aU dmnaco OmVo. `m CnH$aUmÀ`m
ghmæ`mZo ŷH§$nmMr Vrd«Vm "[aíQ>a ñHo$c' `m EH$H$mV _moOVmV.

` ^yH§$n char :-

ŷH§$nmMm CÐoH$ Pmë`mZ§Va ŷH§$nmÀ`m {djmô  ñWmZmnmgyZ ŷH§$n char ~mhoa nS>VmV.

Ë`mZ§Va gd©àW_ `m char ŷH§$nmÀ`m ~møH|$ÐmOdi òdyZ nmohMVmV d Z§Va gd©Xÿa ngaVmV.
ŷH§$n H|$ÐmnmgyZ ~mhoa nS>Umè`m chatMo VrZ àH$ma nS>VmV.

1. àmW{_H$ char :-

ŷH§$n {Z_m©U Pmë`mZ§Va Á`m ŷH§$n char ŷH§$nmÀ`m H|$ÐmnmgyZ EH$m gai aofoV ŷn¥îR>mH$S>o
àdmg H$aVmV. Ë`m§Zm àmW{_H$ char Ago åhUVmV. `m chatZm H$f©U-AnH$f©U AWdm AZwc§~ char
Ago åhUVmV. àmW{_H$ chatMm doJ BVa gd© chatnojm OmñV AgyZ Ë`m ÜdZr chargma»`m Xa
goH§$Xmcm 5 {H$._r. doJmZo àdmg H$aVmV. H$R>rU IS>H$mÀ`m WamVyZ VgoM OmñV KZVoÀ`m IS>H$mVyZ
àdmg H$aVmZm Ë`m chatMm doJ dmT>Vmo. A{Ve` H$R>rU AgUmè`m IS>H$mVyZ `m char goH§$Xmcm 8

Vo 14.5 {H$._r. `m doJmZo àdmg H$aVmV.

2. Xþæ`_ char :-

Xþæ`_ char àdmgmÀ`m {Xeoer H$mQ>H$moZ H$ê$Z nwT>o àdmg H$aVmV. `m char da-Imcr `m
{XeoV hmcMmc H$arV nwT>o OmVmV. `m char àH$me charà_mUo AgyZ Ho$di KZ nXmWm©VyZM àdmg
H$aVmV. Ðd nXmWm©VyZ `m char àdmg H$arV ZmhrV. Xþæ`_ chatMm doJ àmW{_H$ chatÀ`m {Zå_m
AgVmo. na§Vw Xþæ`_ char A{YH$ {dÜd§gH$ ñdê$nmÀ`m AgVmV.
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AmH¥$Vr H«$. 2.7

3. ŷn¥îQ> char :-

àmW{_H$ d Xþæ`_ char ŷH§$nmÀ`m ~mø H|$Ðmda nmohMë`mZ§Va ŷn¥îR> chatMr {Z{_©Vr hmoVo.
ŷn¥îR> char gmJar charà_mUo AgyZ Ë`m ŷn¥îR>mnmgyZ A{YH$ Imocrda àdmg H$ê$ eH$V ZmhrV.
ŷn¥îR> chatMm doJ Xa goH§$Xmcm 3.2 {H$._r. BVH$m AgVmo. na§Vw `m chatMm Am`m_ CÀM

Agë`m_wio `m gdm©{YH$ {dZmeH$mar AgVmV.

o ^yH§$nmMo n[aUm_ :-

n¥Ïdr n¥îR>^mJmda gVV H$moUË`m Zm H$moUË`m Var àXoemV ŷH§$nmMo YŠHo$ ~gVmV. na§Vw gd©M
ŷH§$nmMr Vrd«Vm gmaIr ZgVo. ŷH§$nmMm YŠH$m AË`ën H$miM {Q>H$Vmo. na§Vw VodT>çmV ^ §̀H$a AZW©

KSy>Z òVmV. H$mhr ^mJmV Va XaamoO ŷH§$nmMo YŠHo$ AZŵ dmg òVmV. ŷH§$nemñÌmÀ`m Aä`mgmZwgma
n¥Ïdrda Xa AS>rM Vmgmcm H$moUË`m Var àXoemV ŷH§$nmMm EH$ YŠH$m ~gVmo. ŷJ ©̂emñÌkm§À`m
Aä`mgmZwgma gÜ`mMo ŷH§$n \$ma Vrd« ñdê$nmMo ZmhrV. Ec. S>r. ñQ>°ån `m§À`m _Vo, gÜ`mMo ŷH§$n
ho 'The earthquakes of today are like the final murmurs of a great storm which has

passed.' `m àH$maMo AmhoV. na§Vw AmOhr H$mhr {R>H$mUr Vrd« ñdê$nmMo ŷH§$n Pmë`m_wio `m ŷH§$nmMo
H$mhr {dnarV n[aUm_ KSy>Z Amcoco {XgVmV. ŷH§$nmMo H$mhr {dYm`H$ n[aUm_ hmoV Agco Var

ŷH§$nmÀ`m {dKmVH$ n[aUm_m§Mr g§»`m d Vrd«Vm OmñV AmT>iyZ òVo. ŷH§$nmMo {dKmVH$ n[aUm_
nwT>rcà_mUo AmhoV.

A) {dKmVH$ n[aUm_ :-

1. {O{dV hmZr :-

ŷH§$nmMo CÐoH$ Á`mdoir hmoVmV Ë`mdoir ŷH§$nmMm gdm©V _moR>m n[aUm_ _mZdr {O{dVmda

hmoVmo. ŷH§$nm_wio Kam§Mr nS>PS> hmoD$Z {T>Jmè`mImcr cmoH$ gmnSy>Z, em°Q>© g{H©$Q>_wio AmJ cmJyZ,
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XaS>r H$mogiyZ {O{dV hmZr _moR>r hmoVo. ^maVmVrc JwOamV amÁ`mVrc ŷO n[agamV 26 OmZodmar
2001 amoOr Pmcoë`m ŷH§$nmdoir EH$ cmImn ª̀V {O{dV hmZr Pmcr hmoVr.

2. AmJr cmJUo :-

ŷH§$n Pmë`mZ§Va {dOoMo Im§~ dmH$ë`m_wio VgoM Kam§Mr nS>PS> Pmë`m_wio {dÚwV Vmam
VwQ>ë`mZo em°Q>© g{H©$Q> hmoD$Z Am{U ÁdmcmJ«hr dm ỳ§À`m nmB©n \w$Q>ë`m_wio AmJr cmJVmV. B. g. 1923
gmcr OnmZ_Ü ò Pmcoë`m ŷH§$nmdoir AmJr cmJyZ {O{dV d {dÎmhmZr _moR>çm à_mUmV Pmcr
hmoVr.

3. {dÎmhmZr :-

ŷH§$nm_wio Kam§Mr nS>PS>, añVo, nwc, aoëdo_mJ© CX²ÜdñV Pmë`m_wio, YaUo \w$Q>ë`m_wio
H$moQ>çmdYr én`m§Mr hmZr hmoVo. `m{edm` ŷH§$n AmnÎmrMo {ZdmaU H$aUo VgoM dmhVyH$ _mJ© d BVa
KQ>H$m§Mr XþéñVr d Zd{Z_m©U H$aUo `mgmR>r H$moQ>çmdYr én ò IM© hmoVmV.

4. ^y_rnmV :-

nd©Vr` àXoemV Ooìhm ŷH§$n hmoVmV Ë`mdoir VimYma H$_r Pmcoë`m S>m|JaH$S>çm§Mm ^mJ Imcr

H$mogiVmo. _hmamîQ́>mVrc 1967 gmcÀ`m ̂ yH§$nmV H$mò ZmZJa n[agamV AZoH$ {R>H$mUr XaS>r H$mogicoë`m
hmoË`m. ŷ_rnmVm_wio {O{dV d {dÎmhmZr hmoVo.

5. ZÚm§Zm `oUmao _hmnya :-

ŷH§$nmÀ`m Vrd« YŠŠ`m_wio AZoH$doir ZÚm§da ~m§Ycoë`m YaUm§Zm VS>o OmdyZ YaUo \w$Q>VmV.
YaUo \w$Q>ë`m_wio ZXr àdmh _mJm©V AMmZH$ nmUr dmT>ë`mZo _hmnya òVmV. AZoH$doim ŷ_rnmVm_wio
ZXrÀ`m _yi àdmh_mJm©V ~Xc hmoVmV, Aemdoir nya òdyZ {O{dV d {dÎmhmZr hmoVo.

6. {d{har d ZÚm H$moaS>çm nS>Uo :-

AZoH$doim ŷH§$n hmoVodoir {d{hatÀ`m Vimg VgoM ZXrÀ`m nmÌmV ôJm nSy>Z {dhrarVrc

nmUr Zmhrgo hmoUo d ZXrMo àdmh Zmhrgo hmoUo Ago àH$ma KS>VmV. H$mhrdoim ŷH§$nmdoir ŷJ^m©Vrc
OmoS> d ôJmV ~Xc hmoD$Z {d{har d Hy$nZ{cH$m§Mo nmUr H$_r hmoVo qH$dm nyU© ~§X hmoVo.

7. ŷn¥îR>mcm ôJm nS>Uo :-

Á`mdoir ŷH§$n hmoVmV Ë`mdoir ŷn¥îR> OmoaOmoamV hmXa{dco OmVo. Aemdoir H$R>rU ŷH$dMmcm
VS>o OmdyZ N>moQ>çm-_moR>çm ôJm nS>VmV. 1967 gmcr H$mò ZmZJa òWo Pmcoë`m ŷH§$nmdoir 50
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{H$._r. cm§~rMr 10-15 g|._r. é§XrMr ôJ nmQ>U VmcwŠ`mV {Z_m©U Pmcr hmoVr. ŷn¥îR>mcm nS>coë`m
^oJm dmhVyH$sda {dn[aV n[aUm_ H$aVmV.

8. dmhVyH$sdarc n[aUm_ :-

ŷH§$nm_wio AZoH$ {R>H$mUr añVo d aoëdo_mJm©darc nyc nS>ë`m_wio dmhVyH$ ~§X hmoVo. VgoM
ŷH§$nm_wio añË`mda OmñV é§XrÀ`m ôJm nS>ë`mg dmhVyH$sg AS>Wim {Z_m©U hmoVmo. ~è`mM doim

aoëdoê$i dmH$S>o hmodyZ dmhVyH$ {dñH$irV hmoVo. ŷH§$nmdoir nd©Vr` àXoemV ŷ_rnmV hmodyZ AZoH$doim
añVo d aoëdo_mJ© ~§X hmoVmV.

9. ^yn¥îR> IM{dUo :-

ŷH§$nmÀ`m CÐoH$mdoir H$mhrdoim ŷn¥îR> C§Mmdco OmVo Va H$mhr doim ŷn¥îR> IM{dco OmVo.
ŷn¥îR> IM{dë`m_wio nyduMo g_wÐ {H$Zmao ZîQ> hmodyZ ËgwZm_r_wio Aem àXoemV {O{dV d {dÎm hmZr

_moR>çm à_mUmV hmoVo.

10. gmWrMo amoJ :-

AZoH$doim ŷH§$n amÌrÀ`m doir hmoV Agë`m_wio Kam§Mr nS>PS> hmoD$Z cmoH$ {T>Jmè`mImcr
JmS>co OmD$Z _¥Ë ỳ_wIr nS>VmV. VgoM _¥V OZmdao, _mZdr àoVo Hw$OyZ gd©Ì XþJªYr ngaVo d gmWrMo
amoJ CX²^dVmV.

darcà_mUo ŷH§$nmMo {dKmVH$ n[aUm_ hmoV Agco Var ŷH§$nmÀ`m CÐoH$m_wio H$mhr {dYm`H$
n[aUm_ hmoV Agcoco AmT>iVmV. ŷH§$nm_wio hmoUmao {dKmVH$ n[aUm_ nwT>rcà_mUo AmhoV.

~) {dYm`H$ n[aUm_ :-

1. ^yn¥îR> C§MmdUo :-

ŷH§$nmÀ`m CÐoH$m_wio EImÚm ImocJQ> {R>H$mUMo ŷn¥îR> C§Mmdë`mg Vmo àXoe gIc hmodyZ

Ë`mMm dmna eoVrgmR>r H$aVm òVmo. ^maVmVrc H$ÀN> àXoemV, 1819 gmcr Pmcoë`m ŷH§$nm_wio
ËgwZm_r cmQ>m {H$Zmè`mH$S>o òdy cmJcoë`m hmoË`m; na§Vw Ë`mMdoir 24 {H$._r. cm§~rMm àXoe
C§Mmdë`m_wio ËgwZm_rnmgyZ Ë`m àXoemVrc cmomH$m§Mm ~Mmd Pmcm.

2. gamodam§Mr {Z{_©Vr :-

ŷH§$nm_wio EImÚm ñWm{ZH$ àXoemV {dñVrU© AmH$mamMm ŷ̂ mJ IM{dë`m_wio `m Imoc
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IS>çmV nmUr gmMyZ gamoda {Z{_©Vr hmoVo. Aer gamodao eoVr, OcdmhVyH$, _Ëñ`nmcZ d
n`©Q>ZmgmR>r daXmZ R>aVmV.

3. n¥ÏdrÀ`m A§Va§JmMm Aä`mg :-

ŷH§$n CÐoH$mdoir AZoH$ àH$maÀ`m ŷH§$n char {Z_m©U hmoVmV. `m ŷH§$n chatÀ`m doJmÛmao
n¥ÏdrÀ`m A§Va§JmVrc IS>H$mMr KZVm d Ë`m§Mo _mÜ`_ (Ðd/KZ) g_Oy eH$Vo.

4. _¥XoMr {Z{_©Vr :-

H$mhrdoim ŷH§$nmMo CÐoH$ Vrd« ñdê$nmMo Agë`mg Ádmcm_wIrMo CÐoH$ hmodyZ cmìhmag g§M{`V
hmoVmo. `m cmìhmagmnmgyZ H$mir H$mngmMr _¥Xm V`ma hmoVo.

5. Ja_ nmÊ`mMo Pao :-

ŷH§$nm_wio H$mhr {R>H$mUo Ja_ nmÊ`mMo Pao {Z_m©U hmoVmV. `m Ja_ nmÊ`m_Ü ò J§YH$mMo JwUY_©
Agë`m_wio ËdMoÀ`m amoJmda Ë`mMm Mm§Jcm n[aUm_ hmoVmo.

6. Z¡g{J©H$ ~§XamMr {Z{_©Vr :-

ŷH§$nmdoir g_wÐ {H$Zmè`mcJVMm àXoe IM{dë`m_wio Imoc ImS>çm {Z_m©U hmoVmV. Ë`m_wio
Z¡g{J©H$ ~§XamMr {Z{_©Vr hmoD$Z OcdmhVyH$sg _XV hmoVo.

7. BVa n[aUm_ :-

A) ŷH§$nmÀ`m CÐoH$m_wio H$mhr {R>H$mUr OmoS> d ôJm§Mr {Z{_©Vr hmoD$Z H$moaS>çm {dhratZm nmUr
cmJVo.

~) ZXràdmh _mJm©Vrc EImXm ŷ̂ mJ IMë`m_wio Y~Yã`mMr {Z{_©Vr hmoVo.

H$) ZXr àdmh_mJm©V ŷ_rnmV Pmë`mg ZXràdmh AS>{dcm OmD$Z Z¡g{J©H$ ~m§Y V`ma hmodyZ
Ocme` {Z_m©U hmoVmV.

darcà_mUo ŷH§$nmMo {dYm`H$ n[aUm_ hmoV Agco Var ŷH§$nm_wio hmoUmè`m {O{dV hmZr_wio
ŷH§$nmcm AmnÎmr Ago åhUVmV. ŷH§$nm_wio {O{dV d {dÎm hmZr~amo~aM n`m©daUmMr hmZrhr Iyn

_moR>çm à_mUmV hmoVo.

r ^yH§$nmMo {dVaU :-

n¥ÏdrÀ`m {d{eîR> Aem ŷJ ©̂emñÌr` aMZo_wio {d{eîR> àXoemV ŷH§$nmMo CÐoH$ gVV hmoVmV.
Ádmcm_wIr CÐoH$mÀ`m àXoemV VgoM Zd{Z{_©V nd©V am§JmÀ`m àXoemV gmVË`mZo ŷH§$n hmoVmZm
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AmT>iVmV. `m{edm` I§S>m§V CVmamÀ`m àXoemVhr ŷH§$nmMo CÐoH$ dma§dma ~gVmV. XmoZ gmJar àXoe
d XmoZ ŷ_rI§S>mMo ^mJ EH$_oH$m§Zm EH$Ì òD$Z {_iVmV, Ago àXoe ŷJ ©̂emñÌr` ÑpîQ>H$moZmVyZ
H$_Hw$dV Agë`m_wio ŷH§$nmMr eŠ`Vm OmñV AgVo. OJmVrc AmOn ª̀V Pmcoë`m ŷH§$nmÀ`m
àXoemdê$Z Ago cjmV òVo H$s, 50 Q>ŠŠ`m§nojm OmñV ŷH§$n Zd{Z_uV nd©Vr` àXoemV Pmcoco AmhoV.
40 Q>ŠHo$ ŷH§$n I§S>m§V CVmamda hmoV AgyZ Ho$di 10 Q>ŠHo$ ŷH§$n n¥Ïdrda BVa àXoemV Pmcoco
AmT>iVmV. ŷJ ©̂emñÌmV H$_Hw$dV àXoemV dma§dma ŷH§$n hmoV Agco Var X»IZÀ`m nR>mar
àXoemdahr ŷH§$nmMo YŠHo$ H$mhr doiog ~gcoco AmhoV.

` ŷH§$nmMo OmJ{VH$ {dVaU :-

OJmV ŷH§$nmMo _hÎdmMo XmoZ à_wI nÅ>o AgyZ Vo nwT>rcà_mUo AmhoV.

A) n°{g{\$H$ _hmgmJamg^modVmcMm nQ²>Q>m :-

n°{g{\$H$ _hmgmJamg^modVmcMm ŷH§$n àXoe Am{e`m I§S>mMm nyd© {H$Zmam VgoM CÎma d
X{jU A_o[aHo$À`m npíM_ {H$ZmanQ²>Q>rcm AZwgê$Z {dVarV Pmcocm Amho. `m àXoemV hmoUmao
~hþVm§e ŷH§$n Ádmcm_wIrÀ`m CÐoH$m_wio hmoV AgmdoV Ago emñÌkm§Mo _V Amho. `m nQ²>Q>çm§Mr
gwê$dmV X{jU A_o[aHo$À`m X{jU Q>moH$mnmgyZ A°{S>O d am°H$s `m nd©Vr` àXoem§Zm AZwgê$Z
AcmñH$mn ª̀V ngacocm Amho. AcmñH$mnmgyZ nwT>o nyd© g¡~o[a`m òWrc OnmZ ~oQ>o, {\$crnmB©Ýg,
Ý ỳ{JZr, Ý ỳPrc§S> `m ~oQ>m§dê$Z A§Q>mpŠQ>©H$mH$S>o dicocm Amho. `m ŷH§$nmÀ`m nQ²>Q>çmVrc OnmZ `m
Xoemcm " ŷH§$nmMm Xoe' Ago åhUVmV. OnmZ_Yrc Zd{Z{_©V nd©Vam§Jm d n°{g{\$H$ _hmgmJamVrc
Imoc àXoem§À`m {g_mdVu ^mJmV gVV OmñV Vrd«VoMo ŷH§$n hmoVmV. OJmVrc gdm©V OmñV Vrd«VoMo
d AVr hmZrH$maH$ ŷH§$n OnmZÀ`m hm§Ýey ~oQ>mda hmoVmV.

AmH¥$Vr H«$. 2.8
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OJmVrc EHy$U ŷH§$nmn¡H$s 68 Q>ŠHo$ ŷH§$n `mM n°{g{\$H$ _hmgmJamÀ`m nQ²>Q>çmV AmT>iVmV.
1 gßQ>|~a 1923 amoOr OnmZ_Yrc Q>mo{H$`mo òWo 2 Vmg 20 {_{ZQ>o BVŠ`m XrK© H$mcmdYrMm ŷH§$n

A{V {dZmeH$mar R>acocm Amho.

~) _Ü` AQ>cm§{Q>H$ d ŷ_Ü`gmJar` ŷH§$nmMm nÅ>m :-

ŷH§$nmMm hm nÅ>m {dfwdd¥Îmmcm g_m§Va {XeoV ngacocm Amho. AQ>cm§{Q>H$ _hmgmJamVrc
Oc_½Z nd©V am§JonmgyZ hm nÅ>m gwê$ hmoD$Z ŷ_Ü` g_wÐmg^modVmcÀ`m àXoemOdiyZ Vmo nyd}H$S>rc
BamU, nm{H$ñVmZ `m _mJm©Zo ^maVmVyZ nyd}H$S>o Jococm AmT>iVmo. OJmVrc Adm©MrZ KS>rnd©V `m
àXoemV Agë`m_wio ŷn¥îR>mcm KS>çm nS>VmZm ŷH$dMmMm ^mJ H$_Hw$dV Pmë`mZo VoWo ŷH§$n hmoV
AgmdoV Ago Aä`mgH$m§Mo _V Amho.

` ^maVmVrc ^yH§$nmMo àXoe :-

^maVmMr ŷJ ©̂ aMZm gd©Ì EH$gmaIr ZgyZ H$mhr àXoe A{VàmMrZ AgyZ Vo àXoe
ŷH§$nÑîQ>çm pñWa AdñWoV AgyZ H$mhr àXoemVrc ŷê$no Zd{Z{_©V AgyZ ApñWa AdñWoV AmhoV.

^maVmVrc ŷH§$nmMo àXoe {h_mc` `m KS>r nd©Vmer g§~§{YV AgyZ X{jUoH$S>rc àmMrZ IS>H$m§Mm
àXoe d {h_mc` `m§À`m {g_mdVu àXoemV ŷH§$n OmñV hmoVmV. ^maVmVrc Z_©Xm ZXrÀ`m
CÎmaoH$S>rc {h_mc` nd©VmMm nm`Wm, Oå_y H$mpí_a, Hw$_mD±$ Q>oH$S>çm, Amgm_, {~hma, n§. ~§Jmc
d H$ÀN> n[agamV ŷH§$nmMr dma§dm[aVm X{jUoH$S>rc àXoemnojm OmñV Amho. X{jU ^maV ({ÛnH$ënr`

nR>ma) ŷH§$nmÀ`mÑîQ>rZo gwa{jV _mZco OmVo. na§Vw 1967 gmcMm H$mò ZmZJaMm ŷH§$n, VgoM
{H$ëcmar, C_aJm ŷH§$nm_wio X{jUoH$S>rc ŷàXoehr ŷH§$nmnmgyZ gwa{jV ZmhrV ho ñnîQ> hmoVo.

2.2.4 Ádmcm_wIr : H$maUo d n[aUm_

*  Ádmcm_wIr :-

n¥Ïdrn¥îR>^mJmda ~Xc KS>dyZ AmUUmè`m {eK« JVrZo H$m ©̀ H$aUmè`m eŠVrn¡H$s Ádmcm_wIr
{H«$`m _hÎdmMr Amho. Á`m à{H«$`m§_wio ŷJ^m©Vrc VßV Aem KZén, Ðdén d dm ẁén nXmW©
ŷH$dMmH$S>o AWdm ŷn¥îR>mda òÊ`mÀ`m gd© {H«$`m§Zm Ádmcm_wIr {H«$`m Ago åhUVmV. Ádmcm_wIr

{H«$`m§Mo XmoZ ^mJ nS>VmV. `mVrc n{hë`m àH$mamV ŷJ^m©Vrc VßV {ecmag d BVa VßV dm ẁén
d KZén nXmW© ŷn¥îR>mH$S>o \o$H$co OmVmV na§Vw ŷn¥îR>mda òV ZmhrV.

Ádmcm_wIr {H«$ òÀ`m Xþgè`m àH$mamV ŷH$dMmcm n¥ÏdrÀ`m A§VJ©V ^mJmn ª̀V Imoc nS>coë`m
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{dñVrU© Aem ôJocm Ádmcm_wIr Ago åhUVmV. `m ôJoVyZ n¥ÏdrÀ`m A§Va§JmVrc VßV nXmW©
n¥ÏdrÀ`m n¥îR>^mJmda òV AgVmV.

Á`m {R>H$mUmhÿZ A½Zr qH$dm Ádmcm ~mhoa nS>VmV Ë`mg Ádmcm_wIr Ago åhUVmV.
dm°ag}ñQ>aÀ`m _Vo Ádmcm_wIr gm_mÝ`V: EH$ Jmoc qH$dm OdiOdi JmocmH$ma {N>Ð AgyZ Ë`mVyZ
n¥ÏdrÀ`m ŷJ^m©_YyZ VßV dm ỳ, nmUr, cmìhmag d IS>H$mMo VwH$S>o ~mhoa nS>VmV. Ádmcm_wIr

{H«$ òV nwT>rc VrZ KQ>H$m§Mm A§V^m©d hmoVmo.

1) ŷJ^m©Vrc IS>H$ {dViUo.

2) Ðdén VßV nXmW© Z{cHo$À`m gmhmæ`mZo dmhUo.

3) n¥Ïdrda `m nXmWm©Mo àH$Q>rH$aU hmoUo.

` Ádmcm_wIrÀ`m CÐoH$mVyZ ~mhoa nS>Umao nXmW© :-

Ádmcm_wIrÀ`m CÐoH$mVyZ KZén, Ðdén d dm ẁén Ago VrZ àH$maMo nXmW© ~mhoa nS>VmV.

`m nXmWmªMo ñdén nwT>rcà_mUo AgVo.

1. ~mîn :-

n¥ÏdrÀ`m A§Va§JmVrc AVr CîUVo_wio Ðdén nXmW© VgoM {dVicoë`m IS>H$m_wio dm ẁén
nXmW© ~mhoa nS>VmV. ~mîn Ádmcm_wIrÀ`m CÐoH$mVyZ ~mhoa nS>ë`m_wio Ádmcm_wIrÀ`m g^modVmcr
~mînmMo à_mU dmTy>Z T>J {Z_m©U hmoVmV d ^anya nO©Ý`d¥îQ>r hmoVo.

2. {d{dY dm ỳ :-

Ádmcm_wIrÀ`m CÐoH$mVyZ ~mînm{edm` H$m~©ZS>m` Am°ŠgmB©S>, hm`S´>moOZ gë\$mB©S>, hm`S´>moOZ

ŠcmoamB©S>, hm`S´>moŠcmo[aH$ A°{gS> BË`mXr dm ỳ ~mhoa nS>VmV.

3. cmìhmag :-

Ádmcm_wIrÀ`m CÐoH$mVyZ dm ỳ~amo~aM Ðdén VßV nXmW© ~mhoa nS>Vmo Ë`mg "cmìhmag' Ago
åhUVmV. cmìhmagmV AgUmè`m {g{cH$mÀ`m à_mUmZwgma cmìhmagmMo XmoZ CnàH$ma nmS>co OmVmV.

A) A°{gS>rH$ cmìhm : `m cmìhmagmV {g{cH$mMo à_mU 70 Q>ŠHo$ AWdm Ë`mnojm OmñV
Agy eH$Vo. hm cmìhm ag A{Ve` KÅ> AgyZ dOZmZo hcH$m d {ndiga a§JmMm AgVmo. `m cmìhm

agmMm CËH$cZ q~Xÿ A{Ve` CÀM AgVmo.
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~) ~o{gH$ cmìhm : `m àH$maÀ`m cmìhm agmV {g{cH$mMo à_mUo 30 Vo 40 Q>ŠHo$ BVHo$
AgVo hm cmìhmag a§JmZo H$mim AgyZ `mMo CÐoH$ em§V AgVmV.

4. KZén nXmW© :-

Ádmcm_wIrÀ`m CÐoH$mVyZ {d{dY AmH$mamMo KZén nXmW© ~mhoa Q>mH$co OmVmV. Ádmcm_wIrÀ`m
CÐoH$mVyZ amI, I§S>_` nXmW©, Ádmcm_wIrMo Jmoio d Aí_I§S> `mgmaIo KZén nXmW© Ádmcm_wIr
{H«$`oÛmao ~mhoa Q>mH$co OmVmV.

` Ádmcm_wIr CÐoH$mMr H$maUo :-
1. n¥ÏdrÀ`m A§Va§JmVrc Vmn_mZ :-

n¥ÏdrÀ`m n¥îR>^mJmnmgyZ ŷJ^m©V OgOgo Imoc Omdo VgVgo Vmn_mZ dmT>V OmVo. Vmn_mZ
dmT>rMm Xa hm 100 _rQ>a Imocrcm 30 g|Q>rJ«oS> BVH$m AmT>iVmo. n¥ÏdrMr CËnÎmr A{VCîU Aem
VoOmoJmocmnmgyZ Pmcocr Agë`m_wio n¥ÏdrÀ`m CËnÎmrnmgyZM n¥ÏdrÀ`m A§Va§JmV àM§S> CîUVm Amho.

`m{edm` n¥ÏdrÀ`m A§Va§JmV {d{dY amgm`{ZH$ A{^{H«$`m hmoV Agë`m_wio CîUVm {Z_m©U.hmoD$Z

A§VJ©V ^mJmMo Vmn_mZ dmT>Vo. ŷJ^m©Vrc {H$aUmoËgJu _ycÐì`mMo AnKQ>Z hmodyZ CîUVm {Z_m©U
hmoVo.

2. n¥ÏdrÀ`m A§Va§JmVrc Xm~ H$_r hmoUo :-

n¥ÏdrÀ`m A§Va§JmV àM§S> CîUVm AgyZhr n¥ÏdrÀ`m Xm~m_wio IS>H$ {dViV ZmhrV. H$maU
H$moUË`mhr nXmWm©daMm Xm~ dmT>ë`mg Ë`mMm CËH$cZq~Xÿ dmT>Vmo. na§Vw H$mhr {d{eîQ> H$maUm§_wio
ŷJ^m©Vrc Xm~ H$_r Pmë`m_wio CËH$cZq~Xÿ Imcr òdyZ VoWrc IS>H$ {dViVmV. Ë`mnmgyZ

{ecmag V`ma hmoVmo. hm VßV {ecmag ~mhoa nS>Ê`mMm à`ËZ H$aVmo. Ë`m_wio Ádmcm_wIrMr {H«$`m
KSy>Z òVo.

3. dm ỳê$n nXmWmªMo àgaU :-

n¥ÏdrÀ`m A§Va§JmVrc A{VCîUVo_wio {d{dY àH$maMo dm ỳ àgaU nmdVmV. ho àgaU

nmdcoco.dm ỳ ŷn¥îR>mH$S>o òÊ`mMm à`ËZ H$aVmV. `m dm ỳ~amo~aM n¥ÏdrÀ`m A§Va§JmVrc {ecmag
ŷn¥îR>mH$S>o òVmo.

4. H$_Hw$dV ŷH$dM :-

n¥ÏdrMo ~mø H$dM gd©Ì gmaIo Zmhr. H$mhr {R>H$mUr ho ŷH$dM H$_Hw$dV Agë`m_wio ôJm
nS>coë`m {R>H$mUmhÿZ VßV dm ỳ d {ecmag ŷn¥îR>mH$S>o òÊ`mMm à`ËZ H$aVmo. Ë`m_wio Ádmcm_wIrMo
CÐoH$ hmoVmV.
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` Ádmcm_wIrMo àH$ma :-

A) OmJ¥V Ádmcm_wIr :-

Á`m Ádmcm_wIrVyZ gVV Ádmcm_wIrMo CÐoH$ hmoV AgVmV. VgoM Ho$ìhmhr CÐoH$ hmoÊ`mMr

eŠ`Vm AgVo, Ë`m Ádmcm_wIrg OmJ¥V Ádmcm_wIr Ago åhUVmV. `m Ádmcm_wIrM _wI gVV CKS>o
AgVo. OJmV Aem àH$maMo 500 Ádmcm_wIr AgyZ ŷ_Ü` g_wÐmVrc {ggcr ~oQ>mdarc ñQ´>m°å~mocr
hm OmJ¥V Ádmcm_wIr AgyZ `m Ádmcm_wIrg ŷ_Ü` g_wÐmVrc ÛrnJ¥h Ago åhUVmV.

~) {Z{ÐñV Ádmcm_wIr :-

Á`m Ádmcm_wIr_YyZ nydu Ádmcm_wIrMo gVV CÐoH$ hmoV hmoVo na§Vw gÜ`m CÐoH$ hmoUo ~§X Pmcoco
Amho. Ë`m{R>H$mUr nwÝhm AMmZH$nUo CÐoH$ hmoÊ`mMr eŠ`Vm AgVo. Aem Ádmcm_wIrg {Z{ÐñV qH$dm
gwßV Ádmcm_wIr Ago åhUVmV. BQ>cr_Ü ò ìhogwpìh`g Ádmcm_wIrMm CÐoH$ B.g. 79 _Ü ò Pmcm

hmoVm. Ë`mZ§Va AcrH$S>o 1944 gmcr Ádmcm_wIrMm CÐoH$ Pmcocm AmT>iVmo. {Z{ÐñV Ádmcm_wIr
AMmZH$ hmoV Agë`m_wio OmñV hmZrH$maH$ AgVmV.

H$) _¥V Ádmcm_wIr :-

EImÚm Ádmcm_wIr_Ü ò nydu CÐoH$ hmoV AgV na§Vw gÜ`m CÐoH$ hmoV ZmhrV Ë`mg "_¥V
Ádmcm_wIr' Ago åhUVmV. `m Ádmcm_wIrMo Vm|S> ~§X Pmcoco AgVo Aem W§S> Pmcoë`m àXoemV
(Ádmcm_wImV) nmUr gmMyZ gamoda {Z_m©U hmoVo, Ë`mcmM "H«o$Q>a coH$' Ago åhUVmV. CÎma
A_o[aHo$Vrc AcmñH$m_Ü ò A°ZrA°H$M°H$ hm Ádmcm_wIr _¥V àH$maMm Amho.

` Ádmcm_wIr {Z{_©V ^yê$no :-

Ádmcm_wIrÀ`m CÐoH$mVyZ ~mhoa nS>Umè`m cmìhmagmÀ`m g§M`Zm_wio gd©gmYmaU e§Hy$
AmH$mamMr ŷéno V`ma hmoVmV. `m{edm` Ádmcm_wIr` {H«$ ò_wio ŷn¥îR>mImcr VgoM ŷn¥îR>mda {d{dY
AmH$mamMr ŷéno V`ma hmoVmV. Ádmcm_wIr {Z{_©V ŷénm§Mo dJuH$aU gmYmaUnUo nwT>rcà_mUo XmoZ JQ>mV
Ho$co OmVo.

A) A§V{Z{_©V Ádmcm_wIr` ŵê$no :-

n¥ÏdrÀ`m A§Va§JmVrc cmìhmag ŵn¥îR>mH$S>o òÊ`mMm à`ËZ H$aVmo. na§Vw H$mhr doiog hm
cmìhmag ŵn¥îR>mH$S>o òÊ`mEodOr ŷH$dMmV AgUmè`m {d{dY AmH$mamÀ`m nmoH$irV g§M{`V hmoD$Z

W§S> Pmë`mZ§Va doJdoJiçm AmH$mamMo IS>H$ V`ma hmoVmV. `m IS>H$m§ZmM A§V{Z{_©V Ádmcm_wIr`
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ŵê$no Ago åhUVmV. `m ŷ_rñdê$nm§À`m AmH$mamZwgma S>mB©H$ ñQ>m°H$, ZoH$, ~°WmocrW c°H$mo{cW,
\°$H$mocrW d grc `m ŷ_r ñdê$nm§Mr {Z{_©V hmoVo.

~) ~mø{Z{_©V Ádmcm_wIr` ŷ{_ñdê$no :-

1. cmìhme§Hy$ :-

Ádmcm_wIrÀ`m g^modVmcr cmìhmagmMo g§M`Z hmodyZ Ë`mg e§Hy$gmaIm AmH$ma àmßV hmoVmo
Ë`mg cmìhm e§Hy$ Ago åhUVmV. cmìhm e§Hy$Mo A°{gS> cmìhm e§Hy$ d ~o{gH$ cmìhm e§Hy$ Ago XmoZ

àH$ma nS>VmV. A°{gS>rH$ cmìhm KÅ> Agë`m_wio OmñV C§MrMo, H$_r {dñVmamMo d Vrd« CVmamMo e§Hy$
V`ma hmoVmV. ~ogrH$ cmìhm nmVi Agë`m_wio Vmo ngaVmo Ë`m_wio H$_r C§MrMo OmñV {dñVmamMo d
_§X CVmamMo e§Hy$ V`ma hmoVmV.

AmH¥$Vr H«$. 2.9

2. amI d qgS>a e§Hy$ :-

Ádmcm_wIr CÐoH$mÀ`mdoir Ádmcm_wIr` amI ~mhoa nS>Vo. `m amIoV Yyi, IS>H$m§Mo chmZ
_moR>o VwH$S>o Ádmcm_wIrVyZ ~mhoa Q>mH$co OmVmV. Ë`m§À`m g§M`ZmVyZ V`ma hmoUmè`m ŷénmg amI d
qgS>a e§Hy$ Ago åhUVmV. `m e§Hy$Mm AmH$ma Ádmcm_wIr CÐoH$mMo ñdê$n, dmè`mMr {Xem d pñWVr
`mZwgma {ZpíMV hmoVmo.

AmH¥$Vr H«$. 2.10 : amI d qgS>a e§Hy$
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3. g§{_l e§Hy$ :-

H$mhr doim Ádmcm_wIr CÐoH$mVyZ Ho$di cmìhmag ~mhoa nSy>Z Ë`mMo g§M`Z hmoVo. H$mhr.H$mimZ§Va
Ádmcm_wIr nwÝhm OmJ¥V hmodyZ Ádmcm_wIrVyZ amI ~mhoa nS>Vo d g§M`Z hmoVo Aem àH$mao cmìhmag
d amI `m§Mo AmcQy>Z-nmcQy>Z Wa V`ma hmodyZ Oo e§Hy$ V`ma hmoVmV Ë`mg g§{_l e§Hy$ Ago åhUVmV.

AmH¥$Vr H«$. 2.11 : g§{_l e§Hy$

4. Ádmcm_wIr ñV§̂  :-

Ádmcm_wIr CÐoH$mVyZ Ë`mÀ`m {eamô mJmV EH$ Z{cH$m V`ma hmoVo, `m Z{cHo$V cmìhmagmMo
g§M`Z hmodyZ Ádmcm_wIr ñV§̂  {Z_m©U hmoVmV.

AmH¥$Vr H«$. 2.12 : Ádmcm_wIr ñV§̂

5. H«o$Q>a :-

Ádmcm_wIr e§Hy$À`m {eamô mJmV V`ma hmoUmè`m {dñV¥V ImocJQ> ^mJmcm H«o$Q>a Ago åhUVmV.
H«o$Q>aMm AmH$ma {dñV¥V hmoV OmVmo d Ë`mZ§Va Ádmcm_wIrMo CÐoH$ Pmë`mg H«o$Q>a_Ü òM chmZ-chmZ
e§Hy$ V`ma hmoVmV Ë`mg KaQ>çmH$ma H«o$Q>a Ago åhUVmV.

AmH¥$Vr H«$. 2.13 : H«o$Q>a
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6. H°$cS>oam :-

H«o$Q>aÀ`m A{V {dñVrU© AmH$mamg "H°$cS>oam' Agohr åhUVmV. Ádmcm_wIr CÐoH$mÀ`m Vrd«
ñ\$moQ>m_wio Ádmcm_wIrÀ`m {eamô mJmMm ~amMgm ^mJ A§VamimV \o$H$cm OmD$Z {dñVrU© AmH$mamMm
Imoc IÈ>m {Z_m©U hmoVmo `mcmM "H°$cS>oam' Ago åhUVmV.

AmH¥$Vr H«$. 2.14 : H°$cS>oam

darc àH$maÀ`m ŷénm{edm` Ádmcm_wIr CÐoH$mÀ`m àXoemV Ja_ nmÊ`mMo Pao dmhÿ cmJVmV,
Va H$mhr {R>H$mUr ŷJ^m©Vrc Ja_ nmUr da CS>Vo, Ë`mcmM CÊUmoXH$mMo \$dmao Ago åhUVmV.

` Ádmcm_wIrMo n[aUm_ :-

Ádmcm_wIrÀ`m CÐoH$m_wio {dKmVH$ d {dYm`H$ Ago XmoÝhr àH$maMo n[aUm_ hmoVmV.

A) {dKmVH$ n[aUm_ :-

1) Ádmcm_wIr CÐoH$m_wio {OdrV d {dÎmhmZr Iyn _moR>çm à_mUmV hmoVo.

2) _mZdmMo Zoh_rMo em§VVm_` OrdZ {dñH$irV hmoVo.

3) cmìhmag d amI g^modVmcÀ`m àXoemV ngê$Z eoVrMo _moR>çm à_mUmV ZwH$gmZ hmoVo.

4) cmìhmagmMo g§M`Z hmodyZ nyduÀ`m ŷénmV ~Xc hmoVmV Va H$mhr ŵê$no ZîQ> hmoVmV.

5) Ádmcm_wIr CÐoH$mVyZ ~mhoa nS>Umè`m dm ỳ_wio hdoMo àXÿfU hmoVo.

~) {dYm`H$ n[aUm_ :-

1) Ádmcm_wIrVyZ ~mhoa nS>Umè`m nXmWm©_wio n¥ÏdrÀ`m A§Va§JmMm Aä`mg H$aVm òVmo.

2) Ádmcm_wIrÀ`m CÐoH$mVyZ ~mhoa nS>coë`m {ecmagmÀ`m g§M`Zm_wio eoVrg Cn ẁŠV Aer
gwnrH$ _¥Xm V`ma hmoVo.
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3) Ádmcm_wIrÀ`m CÐoH$mVyZ ŷJ^m©Vrc I{ZOÐì ò ŷn¥îR>mH$S>o òVmV. Ë`m_wio I{ZOm§Mo

CËIZZ ghOnUo H$aVm òVo.

4) Ádmcm_wIr CÐoH$mÛmao gmJar àXoemV ZdrZ ~oQ>m§Mr {Z{_©Vr hmoVo.

5) Ádmcm_wIr CÐoH$mVyZ ~mhoa nS>Umè`m dm\o$Mm Cn`moJ {dÚwV {Z{_©VrgmR>r H$aVm òdy

eH$Vmo.

r Ádmcm_wIrMo OmJ{VH$ {dVaU :-

n¥Ïdr n¥îR>^mJmda Ádmcm_wIrMo CÐoH$ EH$m {d{eîQ> àXoemV gVV hmoV Agcoco AmT>iVmV.

OJmVrc Ádmcm_wIrMo àXoe VrZ nQ²>Q>çmV {dVarV Pmcoco AmT>iVmV.

1. n°{g{\$H$ nÅ>m :-

OJmVrc EHy$U Ádmcm_wIrÀ`m 66 Q>ŠHo$ Ádmcm_wIr `m àXoemV hmoVmV. `m Ádmcm_wIrÀ`m

nQ²>Q>çmV CÎma d X{jU A_o[aHo$Mm npíM_ {H$Zmam, Ý ỳPrc§S>, B§S>moZo{e`m, {\$crnmB©Ýg, OnmZ `m

àXoemMm g_mdoe hmoVmo. `m nQ²>Q>çmVrc ~hþVm§e Ádmcm_wIr gmJar {H$Zmè`mÀ`m nd©Vam§JmV AmT>iVmV.

gona `m§À`m Ádmcm_wIr` Aä`mgmÀ`m {ZîH$fm©Zwgma OJmVrc 353 Ádmcm_wIr `m àXoemV Agë`m_wio

`m àXoemcm "Ap½ZH§$H$U' `m ZmdmZo AmoiIco OmVo. OJmVrc gdm©V C§M Ádmcm_wIr H$moQ>mon°Šgr

AgyZ Vmo X{jU A_o[aHo$Vrc A±S>rO nd©Vr` àXoemV Amho.

2. `wao{e`Z nÅ>m :-

ẁao{e`Z Ádmcm_wIr nÅ>m ẁamon Am{U Am{e`m I§S>mVrc Amëßg d {h_mc`mÀ`m nd©V

am§Jmdê$Z Jococm Amho. `m nQ²>Q>çmMr gwédmV AmB©gc±S> ~oQ>mnmgyZ hmodyZ H°$Zar ~oQ>o, ŷ_Ü` g_wÐ,

BamU, ~cw{MñVmZ, {h_mc` nd©Vam§J d å`mZ_man ª̀V hm nÅ>m {dVarV Pmcocm Amho.

3. AQ>cm§{Q>H$ nÅ>m :-

AQ>cm§{Q>H$ Ádmcm_wIr` nÅ>m EH$ gcJ AmT>iV Zmhr. AQ>cm§{Q>H$ _hmgmJamV X{jU ~mOyg

XmoZ _hËdmMr Ádmcm_wIrMr joÌo AmT>iVmV.

`m{edm` qhXr _hmgmJamV AgUmè`m _m°[aeg, H$mo_moamo `m ~oQ>mda _¥V Ádmcm_wIr

AmT>iVmV.
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2.3 gmam§e

_mZdmZo AdH$memV cmImo {H$cmo_rQ>a àdmg H$ê$Z {dídmMm doY KoVcocm Amho. na§Vw
Amnë`mM n¥ÏdrJmocmÀ`m A§Va§JmV _mÌ Ë`mg àdoe H$aVm òV Zmhr. _mÌ n¥ÏdrÀ`m AZoH$ amgm`{ZH$

d ^m¡{VH$ d¡{eîQ>çm§À`m A§XmOmZwgma {ZarjUmZwgma _mZdmZo n¥Ïdr A§Va§JmMm Aä`mg Ho$cocm Amho.
Ë`mZwgma n¥ÏdrMo A§VJ©V Vmn_mZ, n¥ÏdrMr KZVm, ŷH§$n char, Ádmcm_wIr AmXr ~m~tZwgma n¥Ïdr
A§Va§JmMo {d{dY ^mJmV dJuH$aU Ho$co Amho.

n¥ÏdrÀ`m ~mø AmdaUmg ŷH$dM qH$dm {ecmdaU Ago åhUVmV. {ecmdaU H$S>H$, Q>UH$ d
KZ ñdê$nmV Amho. n¥ÏdrÀ`m A§Va§JmMo _mÌ VrZ _w»` {d^mJmV dJuH$aU Ho$co Amho. àmdaU,
_Ü`mdaU d Jm^m, n¥ÏdrMo A§VJ©V ^mJmMo Vmn_mZ àM§S> AgyZ Xa "32' _rQ>acm "1' {S>J«r g|Q>rJ«oS>Zo
dmT>VmZm {XgVo. n¥ÏdrMr gamgar KZVm 5.5 Amho. _mÌ Vmn_mZmgmaIoM KZVm n¥ÏdrÀ`m A§VJ©V
ImocrZwgma dmT>VmZm {XgVo. Jmä`m_Ü ò KZVm 11 Amho. ŷH§$n chatMr A{Z`{_VVm n¥ÏdrÀ`m A§VJ©V
^mJmV {d{dY àH$maMo Wa AmhoV ho {ZpíMV H$aVo.

2.4 nm[a^m{fH$ eãX d eãXmW©

2 AZwVa§J : àmW{_H$ ŷH§$n char.

2 AdVa§J : Xþæ`_ ŷH§$n char.

2 D$Üd© Wa : daMm Wa.

2 Jm^m : n¥ÏdrMm A§VJ©V Vi^mJ.

2 H$dM : n¥ÏdrMm darc n¥îR>^mJ.

2 àmdaU : n¥ÏdrMo A§Va§JmVrc _Ü`mdaU.

2 {dcJVm : XmoZ {^ÝZ Wam§Vrc ^mJ.

2 {ecmdaU : n¥ÏdrMo KZ d Q>UH$ ŷn¥îR>.

2 JmaJmoQ>r : {gcrHo$Q> I{ZO.

2 {ZåZ : ImcMm Wa.

2 ŷAm¡îUrH$ : ŷJ^m©Vrc Xm~m_wio dmT>coco Vmn_mZ.

2 {ecmag : VßV cmìhm ag.
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2.5 ñd §̀-AÜ``ZmgmR>r àíZ

àíZ : [aH$må`m OmJr H§$gmVr` `mo½` n`m©̀  {ZdSy>Z {dYmZo nwÝhm {chm.

1. n¥ÏdrÀ`m {eV d KZ ~mø àmdaUmÀ`m CÀMñVar` {d^mJmcm H$m` åhUVmV?

(A) {ecmdaU (~) {ZHo$ (H$) Jm^m (S>) `mn¡H$s Zmhr.

2. H$moUË`m ^mJmV {ecmdaUmMr gamgar OmS>r 40 {H$._r. AgVo?

(A) gmJa (~) I§S> (H$) ~\$m©i (S>) `mn¡H$s Zmhr.

3. ŷemñÌmÀ`m Aä`mgmZwgma g§nyU© n¥ÏdrJmocmMr gamgar KZVm {H$Vr Amho?

(A) 11 (~) 7.1 (H$) 5.5 (S>) 7.5.

4. n¥ÏdrÀ`m ŷn¥îR>mnmgyZ AmV Xa {H$Vr {_Q>a Imocrcm "10' g|Q>rJ«oS>Zo Vmn_mZ dmT>V
OmVo.

(A) 32 (~) 23 (H$) 300 (S>) 45.

5. n¥ÏdrÀ`m H|$Ð^mJmMr gamgar KZVm {H$Vr Amho?

(A) 5.5 (~) 11 (H$) 4.7 (S>) 7.5.

6. Ðì` _mÜ`_mVyZ H$moUË`m char àdmg H$ê$ eH$V Zmhr?

(A) AZwVa§J (H$) AdVa§J

(~) XrK© char (S>) darc gd©.

7. emñÌkm§À`m Aä`mgmZwgma {ecmdaUmMr .............. Am{U .............. {ecmdaU
Ago XmoZ ^mJ nS>VmV.

(A) D$Üd© Am{U {ZåZ (H$) cm§~ d AmIyS>

(~) OmS> d nmVi (S>) `mn¡H$s Zmhr.

8. _mohmo {dcJVm hr H$moUË`m WamV AmT>iVo.

(A) Jm^m (H$) {ecmdaU

(~) àmdaU (S>) darc gd©.

9. n¥ÏdrÀ`m A§VJ©V Jm^m hm H$moUË`m YmVynmgyZ V`ma Pmcocm Amho.

(A) gmoZo d Mm§Xr (H$) cmoh d {ZHo$c
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(~) Vm§~o d H$Wrc (S>) gmoZo d {ZHo$c.

10. ŷI§S>dhZ {gÜXm§V H$moUr _m§S>cm?

(A) S>oìhrg (H$) Amë\«o$S> do~a

(~) Amë\«o$S> doJZa (S>) ãcme.

11. H$moUË`m àH$maÀ`m ŷH§$nchar gdm©V OmñV {dÜd§gH$ AgVmV?

(A) àmW{_H$ (~) Xþæ`_ (H$) ^yn¥îR> (S>) darc gd©.

12. A°{g{S>H$ cmìhm àH$mamV {g{cH$mMo à_mU {H$Vr Q>ŠHo$ AgVo?

(A) 70 (~) 30 (H$) 40 (S>) 25.

13. H$moUË`m Xoemcm ŷH§$nmMm Xoe åhUyZ AmoiIco OmVo.

(A) MrZ (~) OnmZ (H$) ^maV (S>) nm{H$ñVmZ.

14. Imcrcn¡H$s H$moUË`m àXoemcm "A½Zr H§$H$U' `m ZmdmZo AmoiIco OmVo?

(A) ẁao{e`Z nÅ>m (~) n°{g{\$H$ nÅ>m (H$) AQ>cm§{Q>H$ nÅ>m (S>) `mn¡H$s Zmhr.

2.6 ñd §̀-AÜ``Z àíZm§Mr CÎmao

1. (A) {ecmdaU.

2. (~) I§S>.

3. (H$) 5.5.

4. (A) 32.

5. (~) 11.

6. (H$) AdVa§J.

7. (A) D$Üd© Am{U {ZåZ.

8. (~) àmdaU.

9. (H$) cmoh d {ZHo$c.

10. (~) Amë\«o$S> doJZa.

11. (H$) ^yn¥îR>.
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12. (A) 70.

13. (~) OnmZ.

14. (~) n°{g{\$H$ nÅ>m.

2.7 gamdmgmR>r àíZ

2.7.1 {Q>nm {chm.

1. n¥ÏdrMo A§Va§J.

2. ŷH§$nmMo n[aUm_.

3. Ádmcm_wIrMr H$maUo.

4. àmdaU.

5. Jm^m.

6. n¥ÏdrÀ`m A§VJ©V aMZoMr à_wI d¡{eîQ>ço.

2.7.2 XrKm}Îmar àíZ.

1. n¥ÏdrÀ`m A§Va§JmMo Wa g{dñVa ñnîQ> H$am.

2. Amë\«o$S> doJZa `m§Mm ŷI§S> dhZ {gÜXm§V ñnîQ> H$am.

3. ŷH§$nmMr H$maUo d n[aUm_ `m§Mo dU©Z H$am.

4. Ádmcm_wIrMr H$maUo d n[aUm_ ñnîQ> H$am.

2.8 joÌr` H$m`©

1. n¥ÏdrÀ`m A§Va§Jmg§~§Yr gImoc d¡km{ZH$ _m{hVr {_idyZ n¥Ïdr A§Va§JmMo àmén
(Model) V`ma H$am d Ë`mV n¥Ïdr A§Va§JmMo gd© ñVam§Mo {d{dY a§J dmnê$Z \$aH$
XmIdm.

2. g§JUH$mda _m{hVrMo Am§VaOmc (Internet) dmnê$Z n¥ÏdrÀ`m A§VJ©V aMZog§~§Yr
_m{hVr {_idyZ Ë`mMo {dñV¥V gmXarH$aU H$am.
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3. Odi Agcoë`m ImUrg ôQ> XoD$Z ŷn¥îR>mÀ`m daÀ`m WamMm Aä`mg H$am.

4. ImocrZwgma Vmn_mZ d KZVm XmI{dUmam n¥ÏdrÀ`m A§Va§JmMm VŠVm V`ma H$am.

2.9 g§X^m©gmR>r nwñVHo$

1. gqdÐ qgJ (1998) : ""{OAmo_m°a\$mocm°Or'', à`mJ nwñVH$ ^dZ, Acmhm~mX.

2. IVr~, Ho$. E. (2006) : ""àmH¥${VH$ ŷJmoc'', _ohVm npãcqeJ hmD$g, nwUo.

3. gdXr, E. ~r. Am{U H$moioH$a, nr. Eg. (2004) : ""àmH¥${VH$ ŷJmoc'', {Zamcr
àH$meZ, nwUo.

4. S>m°. gmd§V, àH$me (2006) : ""àmH¥${VH$ ŷJmoc'', \$S>Ho$ àH$meZ, H$moëhmnya.

r r r
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KQ>H$-3

AZmÀN>mXZ
(Denudation)

KQ>H$ g§aMZm

3.0 C{ÔîQ>o

3.1 àñVmdZm

3.2 {df` {ddoMZ

3.2.1 {dXmaU : g§H$ënZm Am{U àH$ma

3.2.2 S>oìhrgMr jaU qH$dm Anj`MH«$mMr g§H$ënZm

3.2.3 ZXrÀ`m jaU H$m`m©Mr ŷê$no

3.2.4 ZXrÀ`m g§M`Z H$m`m©Mr ŷê$no

3.3 gmam§e

3.4 nm[a^m{fH$ eãX d eãXmW©

3.5 ñd §̀-AÜ``Z àíZ

3.6 ñd §̀-AÜ``Z àíZm§Mr CÎmao

3.7 gamdmgmR>r ñdmÜ`m`

3.8 joÌr` H$m ©̀

3.9 g§X ©̂ J«§W

3.0 C{ÔîQ>ço

`m KQ>H$mÀ`m Aä`mgmZ§Va Amnë`mcm,

1. {dXmaUmMr g§H$ënZm d àH$ma g_OyZ KoÊ`mg _XV hmoB©c.

2. S>oìhrgMr Anj`MH«$mMr g§H$ënZm g_OyZ KoVm òB©c.

3. ZXrÀ`m jaU H$m`m©Mr ŷê$no OmUyZ KoÊ`mg _XV hmoB©c.

4. ZXrÀ`m g§M`Z H$m`m©Mr ŷê$no OmUyZ KoÊ`mg _XV hmoB©c.
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3.1 àñVmdZm

{ZgJm©Zo {Z_m©U Ho$coë`m d¡{eîQ>çnyU© {eënm§Zm AmnU ŷê$no åhUyZ g§~moYVmo. ŷê$nm§Mm

Aä`mg ŷê$nemómV Ho$cm OmVmo. ŷê$nm§Mr {Z{_©Vr _ycV: A§VJ©V d ~{h©JV eŠVr AmnAmnë`m
narZo ŷê$nm§Zm AmH$ma XoV AgVmV. Ogo H$s, ŷ{dd©VZ, dcrH$aU, «̂§e, dmhVo nmUr, dmam, gmJar
cmQ>m BË`mXr ŷn¥îR>mdaVr àË`j ~Xc KS>dyZ AmUUmè`m `m eŠVr AmhoV. ŷn¥îR>mdarc d¡{dÜ`nyU©
ŷAmH$mamdaVr gVV MmcUmè`m AmKmV d Kf©Umgma»`m {H«$`mÛmao ŷê$nm§Mr Zoh_rM PrO hmoV AgVo.

{POcoë`m nXmWmªMo dhZ ~møH$maH$m§Ûmao hmoD$Z ImocJQ> ^mJmV Ë`m§Mo g§M`Z hmoVo. AWm©VM Aem
à{H«$ òVyZ ŷn¥îR>mMm Moham ~XcÊ`mg _XV hmoVo.

ŷn¥îR>mda ~møH$maH$m§Mo Oo H$m ©̀ MmcVo Vo {d{dY ñdê$nm§Mo AgVo. {dKQ>Z qH$dm Anj`
(AnjrUZ), dhZ d jaU `m VrZ à{H«$`m§_YyZ ~møeŠVrMo H$m ©̀ KS>Vo. ŷn¥îR>mda CKS>çm nS>coë`m
IS>H$m§Mo H$U gwQ>o H$aUo hr {H«$`m Anj`mMr hmò . gwÅ>o Pmcoco IS>H$m§Mo H$U {d{eîR> _Ü`ñWm§H$adr
(ZXr, {h_ZXr, dmam, gmJar cmQ>m BË`mXr) C§M ^mJmH$Sy>Z gIc ^mJmH$S>o ñWcm§V[aV Ho$co OmVmV.
hr à{H«$`m åhUOo dhZ hmò . ~møH$maH$m§À`m gmhmæ`mZo ŷn¥îR>mMr Or PrO hmoVo Vo AWm©VM jaU hmò .

Aem àH$mao Anj`, dhZ d jaU H$m`m©Ûmao ŷ̂ mJmMr PrO H$ê$Z ŷê$nmV ~Xc KS>dyZ AmUcm OmVmo
åhUyZ Aem EH${ÌV n[aUm_mcm AZmÀN>mXZ ZmdmZo AmoiIco OmVo. AZmÀN>mXZmMr KQ>Zm {deofV:
jaUMH«$mVrc ẁdmdñWm d àm¡T>mdñWoV KSy>Z òVo. cm`c`m§Zr 1833 _Ü ò AZmÀN>mXZ hr g§km
ZrM`Z ( ŷ̂ mJmMr gd©gmYmaU C§Mr H$_r hmoUo) KQ>Zocm n`m©̀  åhUyZ dmnacr hmoVr. S>oìhrgZo Ë`mV
gwYmaUm H$ê$Z jaU, dhZ d Anj` `m VrÝhr à{H«$`m§Mm A§V©̂ md `m g§koV Ho$cm.

`m KQ>H$mV AmnU {dXmaU qH$dm AnjrUZMr g§H$ënZm d àH$ma, S>oìhrgMm jaUMH«$ {gÜXm§V
Am{U ZXrÀ`m jaU d g§M`Z H$m`m©Zo {Z_m©U hmoUmè`m ŷê$nm§Mm gImoc Aä`mg H$aUma AmhmoV.

3.2 {df` {ddoMZ

3.2.1 {dXmaU : g§H$ënZm Am{U àH$ma

AZmÀN>mXZmVrc {dXmaU hr EH$ AË §̀V _hËdmMr {H«$`m Amho. IS>H$mMo VwH$S>o hmoUo qH$dm
\w$Qy>Z Mwam ŵJm hmoUo, {edm` IS>H$mdaVr amgm`{ZH$ à{H«$`m hmoD$Z _yi IS>H$ Hw$OUo qH$dm Ë`m§Mo
{dKQ>Z hmoUo Aem XmoÝhr ~m~r {dXmaU à{H«$ òV g_m{dîQ> hmoVmV. {dXmaUmÀ`m {H«$ òV IS>H$m§Mo H$U

gwQ>o hmoÊ`mMrM KQ>Zm KS>V AgVo. IS>H$mMo gwQ>o Pmcoco H$U `m {H«$ òV qH${MVhr OmJm ~XcV
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ZmhrV. {dXmaUmMr {H«$`m BVH$s n¥WH²$nUo hmoV ZgyZ AZoH$ à{H«$`m§Mo {_lU Amho. Ogo EImÚm
IS>H$mdaVr amgm`{ZH$ {dXmaUmMr {H«$`m hmoV AgVmZm Ë`mMdoir Ë`mM IS>H$mdaVr H$m{`H$

{dXmaUmMr hr {H«$`m gwê$ AgVo.

{dXmaUmÛmao àm_w»`mZo Mma {H«$`m KSy>Z òVmV H$s Á`m ŷê$no qH$dm ŷn¥îR>mÀ`m ÑîQ>rZo AË §̀V

_hÎdmÀ`m _mZë`m OmVmV. Ë`m {H«$`m nwT>rc à_mUo :-

1) {dñV¥V PrO hmoÊ`mg _XV hmoVo.

2) {dXmaUm_wio àXoemMr gd©gmYmaU C§Mr H$_r hmoÊ`mg _XV hmoVo.

3) ŷê$nm§Mr {Z{_©Vr d {dH$mgmV {dXmaUmMm dmQ>m _moR>m AgVmo.

4) H$R>rU ŷH$dMmMo _mVrV ê$nm§Va H$aUmar hr EH$ _hÎdmMr {H«$`m Amho.

r {dXmaUmMr ì`m»`m :-

{dXmaUmÀ`m doJdoJiçm ì`m»`m H$aÊ`mV Amë`m AmhoV.

1) ŷn¥îR>^mJmda CKS>çm nS>coë`m IS>H$mdaVr {Z`_rVnUo MmcUmar hr à{H«$`m AgyZ
Ë`m_Ü ò IS>H$mMm Mwam qH$dm ŷJm hmoÊ`m~amo~aM IS>H$m§À`m amgm`{ZH$ {dKQ>Zmg

{dXmaU åhUVmV.

2) Mm¡Yar d MìhmU `m§À`m _Vo, "IS>H$mMo VwH$S>o hmoD$Z aoVr d _mVrV ê$nm§Va hmoUo `m

{H«$ òcm {dXmaU qH$dm {dI§S>Z åhUVmV.'

3) h°å~crZ `m§À`m _Vo, "n¥ÏdrÀ`m n¥îR>^mJmdarc CKS>o nS>coco IS>H$ Am{U dmVmdaUmVrc
KQ>H$ `m§À`mVrc nañna {H«$`m åhUOo {dXmaU hmò .'

4) Am°{cìha `m§À`m _Vo, "IS>H$m§À`m {dI§S>Zm~amo~aM amgm`{ZH$ JwUY_m©V ~Xc hmoD$Z
ŷn¥îR>^mJmcJV àmH¥${VH$ d amgm`{ZH$ Zd{Z{_©V d g_VmocrZ IS>H$mÀ`m Mwè`mg

{dXmaU Ago åhUVmV.'

5) hmoåg `m§À`m _Vo, "Aer g§nyU© n{H«$`m H$s Á`m_Ü ò IS>H$mMo dhZ Z hmoVm Ë`m§Mr VyQ>\y$Q>
Am{U amgm`{ZH$ {dKQ>Z hmoUo `mg {dXmaU åhUVmV.'

6) ñnmH©$ `m§À`m _Vo, "àmH¥${VH$ KQ>H$m_wio n¥ÏdrÀ`m n¥îR>^mJmMr `m§{ÌH$ à{H«$ òZo VwQ>\y$Q>
hmoUo qH$dm amgm`{ZH$ {dKQ>Z hmoUo åhUOo {dXmaU hmò .'
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r {dXmaUmMo àH$ma :-

ŷn¥îR>mZ{OH$ CKS>çm nS>coë`m IS>H$mdaVr Á`m à{H«$`mË_H$ KQ>Zm KSy>Z òVmV, Ë`mZwgma
{dXmaUmMo à_wI VrZ àH$ma nS>VmV Vo Imcrcà_mUo :-

A) `m§{ÌH$ qH$dm H$m{`H$ {dXmaU.

~) amgm`{ZH$ {dXmaU.

H$) O¡{dH$ {dXmaU.

A) `m§{ÌH$ qH$dm H$m{`H$ {dXmaU

~møH$maHo$ d H$mhr dmVmdaUr` KQ>H$ `m§À`m EH${ÌV H$m`m©Zo Ooìhm IS>H$m§À`m AZwf§JmZo,

Am¡pîUH$ àgaU, Xm~_wŠV, ñ\${Q>H$m§Mr dmT> Am{U gOrdm_wio IS>H$m§Mo JwUY_© Z ~XcVm Ë`m§Mo
{dI§S>Z, VwQ>\y$Q> qH$dm ŵJm hmoVmo, Ë`mg `m§{ÌH$ qH$dm H$m{`H$ {dXmaU Ago åhUVmV. `m àH$maÀ`m
{dXaUmg Vmn_mZ (gm¡aeŠVr), nmÊ`mMr JmoR>U {H«$`m, nO©Ý`, dmam, Xm~_wŠVr, ñ\$Q>rH$s^dZ BË`mXr
KQ>H$m§_wio `m§{ÌH$ {dXmaU KSy>Z òÊ`mg _XV hmoVo.

1. Vmn_mZ/gm¡aeŠVr :-

n¥Ïdrcm CîUVm àmßV H$ê$Z XoUmam gỳ © à_wI ómoV AgyZ gm¡aeŠVrÀ`m _mÜ`_mVyZ n¥Ïdrcm

CîUVm CncãY hmoV AgVo d Vr Vmn_mZmÀ`m ñdê$nmV AmT>iyZ òVo. ewîH$ hdm_mZmÀ`m àXoemV
H$moaS>r hdm d {Za «̂ AmH$mem_wio {XdgmÀ`m d amÌrÀ`m Vmn_mZmV \$ma _moR>r V\$mdV AmT>iyZ òVo.
IS>H$ {d{dY I{ZOÐì`m§Zr ~Zcoco AgVmV. àË òH$ I{ZOmÀ`m Ë`m§À`m-Ë`m§À`m JwUY_m©Zwgma
Vmn_mZmVrc ~XcmZwgma H$_r-A{YH$ à_mUmV àgaU nmdVmV. {XdgmÀ`m H$_mc Vmn_mZm_wio IS>H$
PnmQ>çmZo VmnyZ àgaU nmdVmV d amÌrÀ`m {H$_mZ Vmn_mZm_wio Vo OcXnUo AmHw§$MZhr nmdVmV.
IS>H$mer g§~§{YV hr {H«$`m {Z`_rVnUo Mmcy AgVo.
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Aem {H«$ òcm AZwgê$Z _yi IS>H$mMo VrZ àH$mao {dXmaU KSy>Z òVo. IS>H$m§Mm ~mø^mJ
Vmn_mZmZo A{YH$ à^mdrV hmoVmo. _mÌ A§VJ©V ^mJ \$magm à^m{dV hmoV Zmhr. Ë`m_wio IS>H$mMm

~mhoarc ^mJ H$m§ÚmÀ`m Q>a\$cmà_mUo _yi IS>H$mnmgyZ {dcJ hmoD$Z Ë`mMm Mwam hmoVmo. `mcmM
AnXcZ qH$dm AnnU©Z {dXmaU Ago åhUVmV. H$mhrdoim {d{eîQ> IS>H$ A{VOcX W§S> Pmë`mZo Vo
{VVŠ`mM OcXnUo AmH§w$MZhr nmdVmV. n[aUm_V: IS>H$mÀ`m n¥îR>^mJmg c§~ê$n {XeoV VS>o OmVmV
d I§{S>` {dXmaU KSy>Z òVo. IS>H$mVrc I{ZOm§À`m JwUY_m©Zwê$n Vmn_mZmcm AZwgê$Z I{ZO
ñ\${Q>H$ àgaU d AHw§$MZ nmdVmV. Aer {H«$`m {Z`{_V Mmcy am{hë`mZo IS>H$mMo chmZ-chmZ H$UmV
ê$nm§Va hmoVo, `mcmM H$Ur` {dXmaU Ago åhUVmV.

2. nmÊ`mMr JmoR>U {H«$`m :-

ŷn¥îR>r` IS>H$mcm {d{dY H$maUm§Zr {^ÝZ AmH$mamÀ`m ôJm nS>VmV. dmVmdaUr` KQ>Zm Ogo
H$s nO©Ý` qH$dm hdoVrc ~mînm_wio Aem ôJmV nmUr gmMVo d {XdgmÀ`m 24 VmgmVrc Vmn_mZmVrc
Q>moH$mÀ`m V\$mdVr_wio {Xdgm Ðdê$nmV d amÌrMo Vmn_mZ 0 A§e go. qH$dm Ë`mnojm H$_r Pmë`mZo
Ðdê$n nmÊ`mMo ~\$m©V ê$nm§Va hmoVo. n[aUm_r, nmÊ`mÀ`m AmH$ma_mZmV ~Xc hmoV amhVmo. nmUr Ooìhm
JmoR>Vo, Voìhm Ë`mÀ`m AmH$ma_mZmV dmT> hmoD$Z Ë`mMm Xm~ ôJm§À`m ~mOyda nSy>Z Ë`m é§XmdV OmdyZ

{d{eîR> EH$m doiog IS>H$ VwQ>Vmo. `mcmM nmÊ`mÀ`m JmoR>U {H«$ ò_wio hmoUmao `m§{ÌH$ qH$dm H$m{`H$
{dXmaU åhUyZ AmoiIco OmVo.

3. nO©Ý` :-

{XdgmÀ`m 24 VmgmVrc Vmn_mZmVrc V\$mdVr_wio IS>H$m§Mr àgaU d A§Hw$MZmMr {H«$`m
gmVË`mZo hmoV am{hë`mZo IS>H$mMo daMo nmnw§Ðo {R>gyi ~Zcoco AgVmV. nmdgmÀ`m doir nmdgmÀ`m
W|~m§Mm _mam Aem {R>gyi Pmcoë`m IS>H$ nXmWm©daVr Pmë`mg _yi IS>H$mMo ~marH$ H$UmV ê$nm§Va
hmoVo. {edm` {XdgmÀ`m doir Ja_ IS>H$mdaVr nmdgmMo nmUr nS>ë`mg IS>H$ VS>H$VmV d hiyhiy
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_yi IS>H$mMm Mwam hmoÊ`mg gwadmV hmoVo. `mcmM AmnU nO©Ý` qH$dm nmdgm_wio hmoUmao {dXmaU
Ago åhUVmo.

4. Xm~_wŠVr :-

ŷ̂ mJmMm àM§S> Xm~ ŷn¥îR>mImcrc IS>H$mdaVr nS>cocm AgVmo. darc Xm~m_wio A§VJ©V
IS>H$ A§Hw$MZ nmdcoco AgVmV. ~møH$maH$m§À`m_wio darc ŷnXmWmªMo dhZ qH$dm {PO Pmë`mZo
darc Xm~ H$_r hmoVmo d Vo IS>H$ àgaU nmdVmV. IS>H$mMo AmH$ma_mZ dmT>ë`mZo VUmdmË_H$

{H«$ òMm n[aUm_ åhUyZ IS>H$mcm VS>o OmD$Z hiyhiy IS>H$mMm Mwam hmoD$ cmJVmo. Xm~_wŠVr àH$maMo
{dXmaU àm_w»`mZo J«°ZmB©Q> d g§J_ada IS>H$m§daVr à^mdrnUo AmT>iyZ òVmV.

5. ñ\${Q>H$s^dZ :-

{d{dY I{ZOo d jmam§À`m EH${ÌV {_lUmVyZ IS>H$mMr {Z{_©Vr Pmcocr AgVo. IS>H$mVrc
H$m§hr I{ZOo d jma nmÊ`m_Ü ò {daKiVmV. I{ZO d jma {_lrV nmUr IS>H$mVrc ôJoV gmMyZ amhVo
d {XdgmÀ`m H$mcmdYrV Vmn_mZmMm n[aUm_ åhUyZ nmÊ`mMo ~mînr^dZ hmoVo d IS>H$m§À`m ôJmV
I{ZOo d jma H$U ñ\${Q>H$m§À`m ñdê$nmV {eëcH$ amhVmV. dmT>Ë`m Vmn_mZm_wio Aem ñ\${Q>H$m§Mm

AmH$ma é§XmdVmo d Ë`mMm Xm~ IS>H$m§À`m ôJm§da nSy>Z ôJm {dñVma nmdVmV. Aer {H«$`m {Z`_rV
hmoV am{hë`mZo hiyhiy IS>H$m§Mm ŵJm hmoVmo.

6. dmam :-

BVa ~møH$maH$mà_mUo dmam {dXmaU {H«$ òV Amncr _hÎdnyU© ŷ{_H$m ~OmdV AgVmo. {^ÝZ
{^ÝZ nXmW© dmam Amnë`m doJmZwgma gmo~V KoD$Z dhmV AgVmo. dmè`mgmo~V AgUmao nXmW© AmKmV
d Kf©UmÛmao _mJm©V òUmè`m IS>H$m§Mr VmoS>\$moS> H$aVmV.

darc KQ>H$m§V ~amo~aM dZñnVr d àmUr hohr `m§{ÌH$ {dXmaUmMo KQ>H$ åhUyZ AmoiIco OmVmV.

~) amgm`{ZH$ {dXmaU

dmVmdaUr` dm ỳ d ~mø H$maH$m§Ûmao ŷn¥îR>r` IS>H$mda amgm`{ZH$ A{^{H«$`m hmoD$Z JwUY_m©Vrc
~Xcm§~amo~aM IS>H$m§Mo {dKQ>Z hmoVo, Ë`mg amgm`{ZH$ {dXmaU Ago åhUVmV. amgm`{ZH$ {dXmaU
{H«$ òMo à_wI d¡{eîQ>ç åhUOo _yi IS>H$mMo amgm`{ZH$ JwUY_© ~Xcë`m_wio {dXmarV Pmcoë`m
nXmWm©g ZdrZ amgm`{ZH$ JwUY_© àmßV hmoVmV. dmVmdaUmVrc {d{dY dm ỳ nmdgmÀ`m nmÊ`mV {_giyZ
Ë`mnmgyZ {Z_m©U hmoUmè`m g§̀ wJm§Mm n[aUm_ _yi IS>H$mdaVr hmoVmo. n[aUm_r, IS>H$mMo {dKQ>Z hmoD$Z
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{dXmaUmg _XV hmoVo. IS>H$mdaVr hmoUmè`m amgm`{ZH$ à{H«$ òÀ`m AZwf§JmZo `m {dXmaUmMo nwT>rc
nmM CnàH$ma nS>VmV.

1. H$m~m}ZoeZ :-

nO©Ý` H$mimV nmdgmÀ`m nmÊ`mÀ`m W|~mV dmVmdaUmVrc H$m~©ZS>m` Am°ŠgmB©S> dm ỳ
{_giVmo. `m XmohmoÀ`m g§̀ moJmVyZ gm¡å` H$m~©{ZH$ Amåc V`ma hmoVo. Zd{Z_m©U H$m~©{ZH$ AmåcmMm
n[aUm_ àm_w»`mZo MwZIS>H$mdaVr hmoD$Z Ago IS>H$ nmÊ`mV {daKiVmV. H$m~©{ZH$ Amåc d
MwZIS>H$ `m§À`mV amgm`{ZH$ A{^{H«$`m KSy>Z H°$pëe`_ ~m` H$m~m}ZoQ> V`ma hmoVo. `m EHy$U
à{H«$ òV MwZIS>H$m§Mo {dKQ>Z hmoVo d IS>H$ H$_Hw$dV hmoVmV. `mcmM H$m~m}ZoeZ {dXmaU åhUVmV.
`m {edm` Á`m IS>H$m_Ü ò H°$pëe`_, gmo{S>`_, _°½Zo{e`_, nmoQ>°{e`_ BË`mXr gmaIr I{ZOo

AgVmV. Aem IS>H$mda H$m~m}ZoeZMr {H«$`m à^mdrnUo MmcVo d {dXmaU KSy>Z òVo.

2. ^ñ_rH$aU :-

nmdgmÀ`m nmÊ`m~amo~a dmVmdaUmVrc Am°pŠgOZ dm ỳMm g§̀ moJ hmoD$Z Ë`mnmgyZ hm`S´>mo
Am°ŠgmB©S> ~ZVo. hm`S´>moAm°ŠgmBS>Mm g§nH©$ IS>H$mVrc {d{dY I{ZOm§er òVmo. na§Vw IS>H$mVrc cmoh
`m {H«$ òV A{YH$ à^m{dV hmoVo. IS>H$mVrc cmohH$U J§OyZ {dKQ>rV hmoVmV. {dKQ>rV Pmcoco cmohH$U
cmcga, ŵaH$Q> hmoÊ`m~amo~aM Vo H$_Hw$dV hmoVmV d {dXmaU KSy>Z òVo. `mcmM ^ñ_rH$aU {dXmaU

Ago åhUVmV.

3. h¡S´>oeZ :-

ŷn¥ð>mda nO©Ý`d¥îQ>r Pmë`mda nmdgmMo H$mhr nmUr dmhÿZ OmVo, Va H$mhr nmUr O{_ZrV
_waVo. O{_ZrV _wacoco nmUr IS>H$mÀ`m g§nH$m©V Amë`mZ§Va Vo nmUr IS>H$ emofyZ KoVmo. IS>H$mZo
emofcoco nmUr IS>H$mVrc {gcrHo$Q> ẁŠV I{ZO Ðì`mer g§̀ moJ nmdyZ IS>H$mMo {dKQ>Z hmoD$
cmJVo. `m {H«$ òV IS>H$mMo {dKQ>Z Va hmoVoM na§Vw IS>H$ H$_Hw$dV ~ZyZ Ë`m§Mm Mwam hmoD$ cmJVmo.
h¡S´>oeZ {H«$ òV \o$ëS>ñnma I{ZOmdaVr _moR>çm à_mUmdaVr n[aUm_ KSy>Z òVmo d \o$ëS>ñnmaMo ê$nm§Va

{MH$U_mVrV hmoVo.

4. ÐdrH$aU :-

nmdgmÀ`m nmÊ`mMm IS>H$mVrc H$mhr I{ZO Ðì`mer g§~§Y òVmo. Ë`m_wio IS>H$mVrc H$mhr
I{ZOo nmdgmÀ`m nmÊ`mV {daKiy cmJVmV. CXm. MwZIS>r d S>mocm_mB©Q> gma»`m IS>H$mV H°$pëe`_
H$m~m}ZoQ>Mo à_mU OmñV Agë`mZo Vo OcXnUo nmÊ`mV {daKiyZ _yi IS>H$mMo ApñVËd {eëcH$ amhV
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Zmhr. `mcmM ÐdrH$aU Ago åhUVmV. `m{edm` {Oßg_ jma ẁŠV IS>H$mdaVr ÐdrH$aUmMr {H«$`m
à^mdrnUo {XgyZ òVo.

5. {g{cH$m n¥ÏWH$aU :-

H$mhr IS>H$mV {g{cH$mMo à_mU A{YH$ AgVo. Ago {g{cH$m ẁŠV IS>H$ nmÊ`mÀ`m g§nH$m©V
Amë`mg Xmohmo_Ü ò amgm`{ZH$ A{^{H«$`m KSy>Z {g{cH$m doJir hmoVo. n[aUm_r, IS>H$ H$_Hw$dV d
{dKQ>rV hmoVmV. CXm. J«°ZmB©Q> IS>H$mMo {dXmaU {g{cH$m n¥ÏWH$aUmÛmao KSy>Z òVo.

H$) O¡{dH$ {dXmaU

IS>H$mMo {dXmaU Z¡g{J©H$ KQ>H$m§~amo~a g{Od KQ>H$m§H$Sy>Zhr KSy>Z òVo. gOrd KQ>H$m§H$Sy>Z
Ooìhm IS>H$mMr _moS>VmoS> qH$dm Mwam Ho$cm Jocm OmVmo, Voìhm Ë`mg O¡{dH$ {dXmaU åhUVmV. O¡{dH$
{dXmaU _w»`Ëdo H$ê$Z dZñnVr, àmUr d _mZd `m§À`m_m\©$V hmoV AgVo.

1. dZñnVr :-

dZñnVr_wio `m§{ÌH$ d amgm`{ZH$ Ago XmoÝhr àH$maMo {dXmaU hmoV AgVo. dZñnVrÀ`m
dmT>r~amo~a Ë`m§À`m _wim§Mr dmT> hmoV AgVo. dmT>Umar _wio O{_ZrV Imocda OmV AgVmV. dZñnVr
_wim§À`m _mJm©V IS>H$ Amë`mg Aem IS>H$mcm ôXÿZ _wio Amnco _mJ©H«$_U H$aVmV. _wimÀ`m
dmT>r~amo~a _wim§Mm Xm~ IS>H$mdaVr nSy>Z IS>H$ Xþ̂ §JVmV, IS>H$mVrc \$Q>r é§XmdVmV, IS>H$ {R>gyi
~ZyZ H$_Hw$dV hmoVmV d O¡{dH$ {dXmaU KSy>Z òVo.

dZñnVrÀ`m _wimOdi AmocganUm AgVmo, Aem Amocga {R>H$mUr gyú_ OrdO§Vy IS>H$mdaVr
amgm`{ZH$ {H«$ òg MmcZm XoVmV. gyú_ Ord O§VynmgyZ ~°ŠQ>oar`Z A°{gS> {Z{_©Vr hmoVo. IS>H$ d
~°ŠQ>ar`Z A°{gS>_Ü ò amgm`{ZH$ {H«$`m KSy>Z òD$Z IS>H$m§Mo {dXmaU hmoVo.



○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○59

2. àmUr :-

O{_ZrÀ`m daÀ`m WamV Ag§»` Ord O§Vy, {H$S>o, {H$Q>H$, {OdmUy BË`mXr AgVmV.
Ë`m§À`mH$Sy>Z gVV O_rZ nmoIaÊ`mMo H$m_ Mmcy AgVo. CXm. C§Xra, Kwer, ggo, _w§Jwg, Jm§Sy>i d
_w§½`m BË`mXr O_rZ nmoIê$Z ~rio H$arV AgVmV. ho EH$ H$m{`H$ àH$maMoM {dXmaU Amho. àmÊ`m§Zr
{Z_m©U Ho$coë`m {~imV nmUr gmMë`mg nmÊ`mÀ`m g§nH$m©Vrc IS>H$mda amgm`{ZH$ {dXmaU KSy>Z

òVo.

3. _mZd :-

ŷn¥îR>r` IS>H$mMo {dXmaU H$aUmam _mZd hm AË §̀V _hÎdmMm KQ>H$ Amho. O§JcVmoS>,
ImUH$m_, {d{dY àH$ën, {dhrar, Hy$nZ{cH$m, ~moJXo, H$mcdo, B_maV ~m§YH$m_o, {d_mZVio, añVo d
aoëdo _mJ© {Z{_©Vr BË`mXrgmR>r _mZd O{_ZrMr IwXmB© H$aV AgVmo. IwXmB© Xaå`mZ òUmè`m IS>H$mMr
VmoS>\$moS> H$ê$Z {dXmaU KS>dyZ AmUco OmVo.

3.2.2 S>oìhrgMr jaU qH$dm Anj`MH«$mMr g§H$ënZm

r jaUMH«$ qH$dm Anj`MH«$ g§H$ënZoMm {dH$mg :-

c°{Q>Z eãX Eroder (to gnaw away) nmgyZ B§J«Or eãX Erosion Amcm Amho. B§J«Or
Erosion eãXmMm _amR>r AZwdmX jaU qH$dm Anj` hmò . jaU qH$dm Anj` åhUOo ŷê$no
{PO{dUo hmò . jaU à{H«$`m ŷê$nemñÌmVrc AË §̀V _hÎdmMr à{H«$`m Amho. H$maU `mM à{H«$ òÛmao
ŷê$nm§Mr CËH«$m§Vr hmoV Agë`mMo AmnUmg AmT>iyZ òVo. åhUyZM `m à{H«$ òÀ`m AZwf§JmZo [aMWmonoZ,

hmQ²>Z, S>oìhrg, H$m°Q>Z qH$J Vo Mmoc}n ª̀V {d{dY Aä`mgH$m§Zr Amnmnco {gÜXm§V _m§S>co AmhoV.
jaUm{edm` AZmÀN>mXZmMo H$m ©̀ Anwao amhVo. hr _hÎdnyU© à{H«$`m S>oìhrgZo "jaUMH«$' Mm¡H$Q>rV
~gdÊ`mMm `eñdr à`ËZ Ho$cm Amho.
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ŷn¥îR>r` jaUmMo à_wI H$maH$ nmUr, dmam d ~\©$ ho AmhoV. `m_Ü ò nmUr hm EH$ AË §̀V
_hÎdmMm H$maH$ åhUyZ AmoiIcm OmVmo. H$maU OJmVrc EHy$U jaUmn¡H$s OdiOdi 90 Q>ŠHo$

jaUmMo H$m ©̀ nmÊ`m_wio hmoVo. ŷn¥îR>mdarc à_wI ŷê$no Ho$di jaUmVyZ {Z_m©U Pmcocr ZmhrV ho
Iao Amho. hr ŷê$no A§VJ©V d ~{hJ©V hmcMmcrVyZ {Z_m©U Pmcocr AmhoV. n¥ÏdrÀ`m A§VJ©V
hmcMmcr_wio nd©V, nR>mao, S>m|Ja, Q>oH$S>çm, Xè`m BË`mXr ŷê$no {Z_m©U Pmë`mda Ë`mdaVr
~møH$maH$m§Mo H$m_ gwê$ hmoVo. H$mimÀ`m AmoKmV C§Mmdcocr ŷê$no g_Vc nmVirV ê$nm§VarV hmoVmV.

n¥Ïdrdarc {d{dY ŷê$nm§Mm Aä`mg Ho$ë`mZ§Va Ago {XgyZ òVo H$s, AmO Or ŷê$no AmhoV,
Vr nyduÀ`m H$mimV Ver ZìhVr. H$maU n¥Ïdrdarc ŷê$no ~XcV AgVmV. ŷ{_ñdê$nmV hmoUmao ho
~Xc àm_w»`mZo ~{hJ©V H$maH$m§_wio hmoV AgVmV. ~møH$maH$m§Mo H$m ©̀ IUZ, dhZ d g§M`Z Aem

VrZ nÜXVrZo MmcVo. ~møeŠVrÀ`m `m H$m ©̀nÜXVr_wio ŷê$nmV _§X na§Vw {Z`{_V ~Xc hmoV
amhVmV. àË òH$ ŷ{_ñdê$nmMm ñdV:Mm Agm EH$ B{Vhmg AgVmo. ~møeŠVrÀ`m H$m`m©VyZ {Z_m©U
hmoUmar ŷê$no hr {d{eîQ> MH«$mVyZ V`ma hmoVmV.

r jaUMH«$ qH$dm Anj`MH«$ g§H$ënZoMr J¥{hVHo$ :-
1) ŷ{_ñdê$nmMr {Z{_©Vr A§VJ©V d ~{hJ©V hmcMmcr_wio Pmcocr Amho.

2) jaU H$m ©̀ gwê$ AgVmZm Vmo ŷ-^mJ BVa H$moUË`mhr ŷ hmcMmcrnmgyZ _wŠV Agmdm.

3) ŷê$nmVrc ~Xc H«$_~ÜX d {d{eîQ> AdñWoVyZ hmoV AgVmV, `mgmR>r H$mhr H$mcmdYr
cmJVmo.

4) hdm_mZmV _moR>o ~Xc hmoD$ Z òV.

5) AÝ` H$maH$m§Mo H$m ©̀ Aën Agmdo.

r jaUMH«$ qH$dm Anj`MH«$ g§H$ënZm :-
ñH$m°{Q>e emñÌk Ooåg hQ²>Z `m§Zr ŷJ ©̂emñÌmV àW_ 1785 _Ü ò eŠ`VoÀ`m AmYmaVËdmda

jaU MH«$m{df`r Amncr ŷ{_H$m _m§S>cr hmoVr. hrM g§MH$ëZm nwT>o "n¥ÏdrÀ`m B{VhmgmMo M{H«$`
ñdê$n' `m ZmdmZo Ë`m§Zr à{Vnm{XV Ho$cr. Ooåg hQ²>ZMr hr g§H$ënZm d S>m{d©ZMm CËH«$m§Vr
{gÜXm§V `m Xmohm|À`m AmYmamda A_o[aH$Z ŷJ ©̂emñÌk {dëcr`_ _m°[ag S>oìhrg `m§Zr 1889

_Ü ò "jaUmMo ^m¡Jmo{cH$ MH«$' OJmnwT>o _m§S>co. Ë`m§Zr `m g§H$ënZoV 1894, 1899 Am{U 1902
_Ü ò gwYmaUm Ho$ë`m. `mnydu Ë`m§Zr 1889 _Ü ò "ZXr OrdZmMo nyU© MH«$' ZmdmZo EH$ g§H$ënZm
à{Vnm{XV Ho$cr Amho. S>oìhrgMo jaUmMo ^m¡Jmo{cH$ MH«$ à{VnmXZ "Oer g{Od OrdZmMr CËH«$m§Vr
hmoVo Ë`mà_mUo H$mimÀ`m AmoKmV ŷê$nmV H«$_~ÜX ~Xc KSy>Z òVmV' `m nm`m ŷV g§H$ënZoda
AmYmacoco Amho. nwT>o nr. Or. dm°acoñQ>a `m§Zr "jaUmMo ^m¡Jmo{cH$ MH«$' `mEodOr "jaU MH«$' ho
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Zmd à{Vnm{XV Ho$co.

S>ãë ỳ. E_. S>oìhrgÀ`m _Vmà_mUo ŷ{_ñdê$nmV H$mcmZwê$n H«$_~ÜX ~XcmMo à_wI VrZ Q>ßno
( ẁdmdñWm, àm¡T>mdñWm d d¥ÜXmdñWm) AmhoV. Zì`mZo C§Mmdcoë`m ŷn¥îR>mda ~møH$maH$ H$m ©̀ H$aVmV
d Ë`m§À`m jaU H$m`m©_wio C§Mmdcocm ŷ̂ mJ hiyhiy {POV OmD$Z eodQ>r g_wÐ gnmQ>rÀ`m nmVirer
EH$ê$n Agcoë`m A{V_§X CVmamMo gnmQ> àXoe V`ma hmoVmV. àË òH$ ŷ{_ñdê$n VoWrc ŷg§aMZm,

jaU à{H«$`m d H$mcmdYr `m§À`m n[aUm_mVyZ ~ZV AgVo. `mcmM S>oìhrgMr {ÌgyÌr Ago åhUVmV.

1. g§aMZm :-

`m g§H$ënZoV jaUMH«$mMm {dH$mg hmoVmZm OcàdmhmMr Oc{Zñgma ì`dñWm, nmÌmMr Imocr,

ê§$Xr, dmhÊ`mMr {Xem `mV \$aH$ nS>V OmVmo. CXm. àñVa §̂J àXoemVyZ Ocàdmh dhmV Agoc Va
àñVa §̂JmVyZ Ocàdmh nwT>o OmV amhVmo {edm` Ë`mÀ`m H$cmZwgma {Xemhr {ZpíMV hmoVo. Aem àH$mao
jaU MH«$mV g§aMZm Amnco H$m ©̀ H$aV AgVo. IS>H$m§Mr ñVaaMZm, Ë`m§À`mVrc OmoS>, KS>çm, Ë`m§Mm
H$R>rUnUm BË`mXt_wio jaU MH«$ à^m{dV hmoV AgVo.

2. à{H$`m :-

ŷn¥îR>mMr PrO d g§M`Z H$aUmè`m {d{dY ~møH$maH$m§À`m EH${ÌV H$m`m©Mm {dMma jaU
MH«$mÀ`m à{H«$ òV hmoVmo. nmUr, dmam, ~\©$, Jwê$ËdmH$f©U BË`mXr JmoîQ>r Zoh_rM H$m ©̀aV AgVmV.

hdm_mZmZwgma àË òH$ àXoemV jaUà{H«$`m Ooìhm KS>V AgVo, Voìhm Vr ñdV:Mm Agm EH$ R>gm Ë`m
àXoemV Zm|XdV AgVo. CXm. ZXrMo àdmh H$m ©̀ "ìhr' AmH$mamÀ`m XarMr {Z{_©Vr H$aVo Va {h_ZXr
" ẁ' AmH$mamMr Xar {Z_m©U H$aVo. åhUOoM àË òH$ jaU à{H«$ òVyZ d¡{eîQ>çnyU© ŷê$nm§Mr _m{cH$m V`ma
hmoV AgVo.

3. H$mcmdYr :-

H$mcmdYr hm KQ>H$ Ho$di AZmÀN>mXZ {H«$ ògmR>r cmJUmam H$mi `m g§X^m©V AgyZ Vmo {ZpíMV
qH$dm R>am{dH$ dfm©gmR>r Agm hmoV Zmhr. H$mcmdYr Ho$di H$mc{ZX}eH$mMo _mnH$ ZgyZ ŷê$nm§À`m
~Xcm§Mr Vr AdñWm Amho. jaUMH«$mÀ`m {dH$mgmMo ẁdmdñWm, àm¡T>mdñWm d d¥ÜXmdñWm ho VrZ Q>ßno
Agco Var Vo {ZpíMV H$mcI§S> Am{U VrZ g_H$mc {d^mJ ZmhrV. `mVrc EImÚm Q>ßnm nyU©

hmoÊ`mgmR>r cmJUmam H$mcmdYr H$_r Agy eHo$c Va EImÚm Q>ßß`mg OmñV H$mcmdYr cmJy eHo$c.
VgoM H$m ©̀ H$aUmao H$maH$hr H$mcmZwgma àm¡T> hmoV AgVmV.
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ZXrÀ`m VrZ AdñWm nyU© Pmë`mZ§VaM jaUMH«$ nyU© hmoVo. jaUMH«$ nyU© hmoÊ`mgmR>r {H$Vr
H$mcmdYr cmJoc. ho {ZpíMV gm§JVm òV Zmhr. ZXr jaUMH«$mÀ`m àm¡T>dñWm qH$dm d¥ÜXmdñWoVyZ OmV
AgVmZm Z¡g{J©H$nUo A§VJ©V hmcMmcr_wio ZXr nmÌmMm ^mJ C§Mmdë`mg, IMë`mg qH$dm hdm_mZmV
_moR>o ~Xc Pmë`mg ZXr nwÝhm ẁdmdñWm àmßV H$aVo. åhUOoM ZXrMo C§Mmdcoë`m qH$dm IMcoë`m
^mJmnmgyZ Zì`mZo jaUMH«$ gwê$ hmoVo.

darc AmH¥$Vr _Ü ò 'OX' H$mcmdYr Va 'OY' g_wÐ gnmQ>rnmgyZMr C§Mr {ZX}erV H$aVmV.
ZXrcm ŷn¥îR>mMr PrO H$aUmam à_wI H$maH$ åhUyZ _mZÊ`mV Amco Amho. AmcoImË_H$ AmH¥$Vr_Ü ò
XmoZ dH«$ aofm AgyZ EH$ darc dH«$ aofm d Xþgar Imcrc dH«$ aofm hmò . daÀ`m dH«$ aofodarc 'AD'

ho C§M nd©V d Oc{d^mOH$ Xe©dVmV Va Imcrc dH«$ aofm ZXrMr {ZåZV_ nmVir AYmoao{IV H$aVo.
aofm 'AB' Am{U 'DC' AZwH«$_o gwadmVrMm gamgar CVma d A§Vr_ {H$_mZ CVma Xe©dVmV. 'OX'

nm`m ŷV nmVir AgyZ Vr gd©gmYmaUnUo g_wÐ gnmQ>rMr _`m©Xm åhUyZ XmIdÊ`mV Amcr Amho. ZXrMo
jaUMH«$ àm_w»`mZo VrZ Q>ßß`mV {d^mJÊ`mV Amco Amho. n{hë`m Q>ßß`mV ŷ̂ mJ C§MmdUo Va Xþgè`m
d {Vgè`m Q>ßß`mV {POoÀ`m à^mdmImcr Agë`mMo ñnîQ> hmoVo. S>oìhrgÀ`m _VmZwgma EImÚm àXoemMr
C§MmdÊ`mMr à{H«$`m nyU© Pmë`mZ§VaM Ë`m àXoemÀ`m jaU qH$dm PrOog gwadmV hmoVo, åhUyZM àXoe
C§MmdÊ`mMm n{hcm Q>ßnm S>oìhrgZr òWo Z_yX Ho$cm Zmhr.

A) n{hcm Q>ßnm :-

`m n{hë`m Q>ßß`mV A§VJ©VeŠVr_wio ŷ̂ mJ C§Mmdy cmJVmo. AmcoImË_H$ AmH¥$Vr _Ü ò O Vo
A d B _m\©$V Xe©dÊ`mV Amco Amho. n{hë`m Q>ßß`mV gwadmVrMm gamgar CVma d A§Vr_ {H$_mZ
CVmamXaå`mZ jaUmMo H$m ©̀ hmoV Zmhr.

~) Xþgam Q>ßnm :-

C§Mmdcoë`m ^mJmda ZXrH$Sy>Z jaUmMo H$m ©̀ gwê$ hmoVo. CÜd©Jm_r IZZmMm n[aUm_ åhUyZ ZXr
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nmÌmMr Imocr dmT>V OmVo, na§Vw ZXrÀ`m XmoÝhr ~mOyMm ŷ̂ mJ Am{U Oc{d^mOH$ VgoM amhVmV.
ZXrMo {H$ZmadVu CVma Vrd« ~ZVmV Vo 'AD' Am{U 'BC' dê$Z {XgyZ òVo. ZXr Imoè`mMm CVma
A{YH$ Vrd« Agë`mMo 'DC' _Yrc Cä`m \$aH$mVyZ ñnîQ> hmoVo. `m Q>ßß`mV ^y^mJ C§Mmdcm OmV
Zmhr åhUyZM `m Q>ßß`mg àm¡T>mdñWm Ago g§~moYco OmVo.

H$) {Vgam Q>ßnm :-

{Vgè`m Q>ßß`mg _moR>m H$mcmdYr cmJVmo. `m_Yrc jaUH$m`m©Mr gwadmV darc dH«$ aofonmgyZ
hmoD$ cmJVo. CÜd©Jm_r IUZmÀ`m VwcZoV nmíd©̂ y_r IZZ A{YH$ à^mdr AgVo. {edm` XmoÝhr dH«$

aofm§À`m jaU H$m ©̀ Oar MmcV Agco Var Imcrc dH«$ aofodarc IZZmnojm darc dH«$ aofoÀ`m Xaå`mZ
jaU H$m ©̀ A{YH$ MmcVo. ZXrZr V`ma Ho$coë`m KiB© d Oc{d^mOH$mMo jaU _hÎdnyU© AgyZ ZXrMo
nmÌ é§XmdV OmVo, åhUyZM `m Q>ßß`mMm g_mdoe d¥ÜXmdñWoV Ho$cm Amho.

ZXrÀ`m {H$Zmè`mdarc nmíd©dVu IZZ à^mdemcr ~ZyZ darc dH«$ aofm d Imcrc dH«$ aofm
EH$_oH$sÀ`m Odi òD$ cmJVmV. ZXr nmÌmMm CVma gd©gmYmaUnUo ZîQ> hmoD$Z Vmo nm`m ŷV
nmVirn ª̀V nmohMVmo. `m Q>ßß`mVrc ŷ̂ mJm OdiOdi H$m ©̀hrZ Pmcocm AgVmo. H$mhrdoim ZXr
nmÌmVrc H$R>rU IS>H$ ñdV§ÌnUo "Ad{eîQ>' Q>oH$S>çmgmaIo Ñí`_mZ hmoVmV, Ë`m§Zm S>oìhrgZo
_moZ°S>Zm°H$ ZmdmZo g§~moYco Amho. Va g^modVmcÀ`m àXoemg _¡XmZàm` qH$dm noZrßcoZ ho Zmd {Xco
Amho.

r jaUMH«$ qH$dm Anj`MH«$ g§H$ënZoMo JwU d Xmof :-

` JwU :-

1. hr g§H$ënZm gmYr d Cn`mo{OV AgyZ, gwgyÌ {dMma, CÀM XOm©Mo {dícofU Am{U
ÐîQ>onUm `m g§H$ënZoV {XgyZ òVmo.

2. hr g§H$ënZm emñÌr` d joÌr` {ZarjUmda AmYm[aV Amho.

3. `m g§H$ënZoÛmao ŷê$nm§Mr CËH«$m§Vr ñnîQ> hmoVo.

4. jaUMH«$ g§H$ënZo_wio A§VJ©V d ~{hJ©V eŠVrMo g§~§Y g_OmdyZ KoÊ`mg _XV hmoVo.

` Xmof :-

1. jUaMH«$ nyU© hmoÊ`mg XrK© H$mcdYr cmJVmo Ago S>oìhrgMo _V Amho. na§Vw BVa
{dMmad§Vm§À`m _Vo, ŷ_§M Zoh_r J{Verc AgVmV, Ë`m_wio ho MH«$ nyU© hmoÊ`mg ŷn¥îR>r`
pñWaVm eŠ` ZgVo.
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2. S>oìhrgZo ŷê$nmÀ`m {dH$mgmV H$mcmdYrcm {deof _hËd {Xco Amho. n|H$ `m§À`m _Vo,
ŷê$nm§Mm {dH$mg d Ë`m§À`m ~XcmMm H$mcmdYr `m§À`mV H«$_~ÜXVm ZgVo.

3.2.3 ZXrÀ`m jaU H$m`m©Mr ^yê$no

n¥ÏdrÀ`m n¥îR>^mJmdaVr {d{dY AmH$ma d àH$maMr ŷ{_ñdê$no {Z_m©U H$aUmam EH$ H$maH$
åhUyZ ZXrcm AZÝ`gmYmaU Ago _hÎd Amho. ZXr Amnë`m IZZ, dhZ d g§M`Z Aem VrZ
H$m`m©Ûmao ŷn¥îR>^mJmdaVr ~Xc KS>dyZ AmUVo.

r ZXrMo IZZ H$m`© :-

ZXrMo IZZ H$m ©̀ doJdoJiçm KQ>H$mda Adc§~yZ AgVo. AWm©VM ZXrVrc nmÊ`mMo à_mU,
O{_ZrMm CVma, nmÊ`mMm doJ, ZXrVrc nmÊ`m~amo~a dmhUmè`m nXmWmªMm AmH$ma d à_mU, ZXrÀ`m
Vi^mJmdarc IS>H$ñVa aMZm BË`mXr. ZXr nmÊ`mMo IZZ H$m ©̀ nmhVm Vo àm_w»`mZo Mma àH$mao
MmcVo. Vo nwT>rcà_mUo :-

A) Ðm{dH$ {H«$`m :-

ZXrMo nmUr dhmV AgVmZm Amnë`m~amo~a {d{dY nXmW© KoD$Z dhmV AgVo. ZXrZo Amnë`m

gmo~V KoVcoco doJdoJio nXmW© ~mOycm H$mR>mda d Vi^mJmda AmKmV H$arV Vo nwT>o OmV AgVmV.
Ë`m_YyZ Or PrO hmoVo Ë`mg Ðm{dH$ {H«$`m Ago åhUVmV.

~) AnKf©U :-

ZXrÀ`m nmÊ`mZo YmaU Ho$co nXmW© {d{dY AmH$mamMo d JwUY_m©Mo AgVmV. Ago ho nXmW©
ZXrÀ`m Vi^mJ d ~mOyda AmoaImS>o qH$dm Kf©U H$arV _mJm©H«$_U H$arV AgVmV. Aem ñdê$nmVyZ
ZXrMo Oo IZZ H$m ©̀ MmcVo Ë`mg AnKf©U Ago åhUVmV.

H$) g§pÝZKf©U :-

ZXrVrc nmÊ`m~amo~a Agcoco nXmW© CXm. IS>H$mMo VwH$S>o, XJS>JmoR>o, dmiy d BVa nXmW©

nmÊ`m~amo~a nwT>o OmV AgVmZm Vo A§VJ©V EH$_oH$m§da AmKmV Va H$aVmVM {edm` Vo EH$_oH$m§da Kmgco
hr OmVmV. `m_YyZ Or PrO hmoVo Ë`mg g§pÝZKf©U Ago åhUVmV.

r ZXrÀ`m PrO qH$dm IZZ H$m`m©Mr ^yê$no :-

ZXrÀ`m n{hë`m d Xþgè`m Q>ßß`mV IZZmMo H$m ©̀ MmcVo, Á`m {R>H$mUmdê$Z ZXrMm CJ_ hmoVmo
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AJXr Ë`m {R>H$mUmnmgyZ ZXrÀ`m IZZ {H«$ òcm àma§̂  hmoVmo. AWm©VM ZXrMo ho EH$ à_wI H$m ©̀
Amho. ZXrÀ`m PrO qH$dm IZZ H$m`m©_wio Imcrc ŷê$no V`ma hmoVmV.

1. KiB© :-

ZXrÀ`m n{hë`m Q>ßß`mVrc KiB© ho EH$ d¡{eîQ>çnyU© ŷ{_ñdê$n Amho. ZXrMm hm Q>ßnm
AJXr gwadmVrMm Agë`m_wio nmÊ`mMo à_mU H$_r AgVo, {edm` nd©Vr` Vrd« CVmam_wio nmÊ`mMm
doJ hr OmñV AgVmo. Aem pñWVrV Oa ZXr _mJm©darc ŷn¥îR>aMZm H${R>U IS>H$mnmgyZ ~Zcocr
Agoc Va ZXrMo IZZ H$m ©̀ Vi^mJmdaVr à^mdrnUo hmoV amhVo. _mÌ AYmoJm_r IZZmÀ`m VwcZoV
H$mR>mdarc IZZ H$m ©̀ \$mago hmoV Zmhr. Aem ñdê$nmVrc IZZ {H«$ ò_wio Vi^mJmMr PrO
A{YH$m{YH$ hmoD$Z ZXr nmÌmMr Imocr {Xdg|{Xdg dmT>VM OmVo. ZXrÀ`m H$mR>mdarc (nmíd©) IZZ

{VVHo$go à^mdr Zgë`mZo AYmoJm_r IZZmZo ZXrMo {H$Zmao Vrd« CVmamMo ~ZVmV. Aê§$X d Vrd«
CVmamÀ`m Imoc ZXr nmÌmg KiB© åhUyZ AmoiIco OmVo. gVcO, qgYy, ~«åhnwÌm, Z_©Xm, àdam
BË`mXr ZXr nmÌmV KiB© V`ma Pmcoë`m AmhoV.
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2. "ìhr' AmH$mamMr Xar :-

ZXrÀ`m n{hë`m Q>ßß`mV "ìhr' AmH$mamMr Xar àH$maMo ŷê$n V`ma hmoVo. O{_ZrMm Vrd«
CVma, A{YH$ doJmZo dmhUmam ZXr àdmh d ZXrMo à^mdr IZZ H$m`m©_wio `m ñdê$nmMo ŷAmH$ma
V`ma hmoVmV. `m ŷê$nmMr {Z{_©Vr Odinmg gd©M ZÚm§da Pmcocr AgVo. "ìhr' AmH$mamMr XarMr
{Z{_©Vr _w»`ËdoH$ê$Z nmíd©IZZm~amo~a AYmoJm_r à^mdr IZZm_wio hmoVo. AYmoJm_r IZZmZo ZXrMr
Imocr dmT>V OmVo Am{U nmíd©IZZmZo AJXr {H${MV ê§$Xr dmT>Vo, Ë`m_wio ZXr nmÌmg B§J«Or 'V'

AjamgmaIm AmH$ma àmßV hmoVmo åhUyZ `mg "ìhr' AmH$mamMr Xar Ago g§~moYco OmVo.

3. YmdË`m :-

H$mhrdoimn ª̀V CVmamdaVr ZXrÀ`m _mJm©V AmcQy>Z-nmcQy>Z {VaH$g Cä`m {XeoV H${R>U d
_¥Xÿ IS>H$mMo Wa AgVrc Va H${R>U IS>H$mÀ`m H${R>U JwUY_m©Zo Vo \$mago {POco OmV Zgë`mZo
Amncr pñWVr H$m`_ amIVmV. _mÌ Ë`m VwcZoV _¥Xÿ IS>H$ cdH$a {POco OmD$Z ZXr _mJm©g
nm`è`m-nm`è`mgmaIm AmH$ma àmßV hmoVmo. Aem ñdê$nmÀ`m ŷAmH$mamdê$Z ZXrMo nmUr OmñV
doJmZo dhmV Agë`mZo `m ŷAmH$mamg YmdË`m åhUyZ g§~moYco OmVo. ZmB©c ZXrdaVr AñdmZnmgyZ
ImQy>©_ Xaå`mZ AZoH$ YmdË`m AmT>iyZ òVmV. H¥$îUm ZXrda nmMJUr Vo dmB© Xaå`mZ, Cëhmg

ZXrda Imonmocr Odi YmdË`m nhmd`mg {_iVmV.

4. Y~Y~o :-

Ooìhm ZXrÀ`m àdmhmVrc nmUr AmH$pñ_VnUo {d{eîQ> C§Mrdê$Z Imcr nS>Vo, Ë`mg Y~Y~m
åhUVmV. ZXr àdmh Am{U _mJm©V ŷn¥îR>mcm g_m§Va {XeoV H${R>U d _¥Xÿ IS>H$mMo Wa AgVrc Va
Y~Yã`mMr {Z{_©Vr hmoVo. H${R>U IS>H$mImcr _¥Xÿ IS>H$ Agë`mZo H${R>U IS>H$mMr ZXrÀ`m

nmÊ`mVrc nXmWm©_wio \$maer PrO hmoV Zmhr. _mÌ darc H${R>U IS>H$mImcrc _¥Xÿ IS>H$mMr PrO
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hmoVo. n[aUm_r, ZXr _mJm©V H$S>çmgmaIm ^mJ V`ma hmoVmo. Aem _mJm©Vrc H$S>çmdê$Z ZXrMo nmUr
Imcr H$mogiy cmJVo Am{U Y~Yã`mMr {Z{_©Vr hmoVo. CXm. ^maVmVrc ^ÐmdVr ZXrdarc {Jagßnm,

Z_©Xm ZXrdarc Yydm±Yma, doÊUm ZXrdarc qcJ_im, `mM ^mJmVrc R>mogoKa BË`mXr à{gÜX Y~Y~o
AmhoV. H$moëhmnya {OëømVrc Am§~mocr d ~H$s© Y~Y~o `m àH$maÀ`m ŷê$nmMr CÎm_ CXmhaUo
AmhoV.

H$mimÀ`m AmoKmV H${R>U IS>H$mImcrc _¥Xÿ IS>H$ A{YH$ {POcm OmVmo, _mÌ Ë`m VwcZoV
H${R>U IS>H$mMr PrO hmoV Zgë`mZo Vmo VgmM AmS>ì`m {XeoV {eëcH$ amhVmo. _¥Xÿ IS>H$mMm ^mJ
{POV OmD$Z nmoH$ir {Z_m©U hmoVo. Ë`m_wio H${R>U IS>H$mcm ImcyZ H$moUVmM AmYma Zgë`mZo darc
nmÊ`mÀ`m ^mamZo Vmo VwQy>Z H$mogiVmo d Y~Y~m nmR>r_mJo gaH$Vmo. CXm. CÎma A_o[aHo$Vrc Zm`Jam
ZXrdarc Zm`Jam Y~Y~m à{Vdfu 0.3 Vo 2.0 _rQ>aZo _mJo gaH$Vmo.

5. ànmVJV© qH$dm ànmVHw§$S> :-

Y~Y~m {Z_m©U Pmë`mZ§Va ànmVJV©Mr {Z{_©Vr hmoVo. Y~Yã`mÀ`m AJXr darc H${R>U
IS>H$mdê$Z Imcr nS>Umao nmUr d nmÊ`mVrc nXmWmªMm _mam qH$dm AmKmV Imcrc _¥Xÿ IS>H$

Agcoë`m ^mJmda {Z`{_V hmoV amhVmo. n[aUm_r, Y~Yã`mÀ`m nm`Ï`mcJV IZZm§Mr {H«$`m hmoD$Z
IiJm V`ma hmoVmo. `mM Ii½`mg ànmVJV© qH$dm ànmVHw§$S> åhUVmV. ^maVmVrc eamdVr ZXrdarc
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OmoJ Y~Yã`mÀ`m nm`Ï`mer Va A_o[aHo$Vrc Zm`Jam ZXrdarc Zm`Jam Y~Yã`mÀ`m nm`Ï`mer
Ago ànmVJV© qH$dm ànmVHw§$S> {Z_m©U Pmcoco AmhoV.

6. am§OU IiJo qH$dm Hw§$^JVm© :-

A{YH$ CVmamÀ`m AWm©VM nd©V qH$dm S>m|Jami àXoemVyZ dmhUmè`m ZXrMm doJ OmñV
AgVmo. ZXrVrc nmÊ`m~amo~a {d{dY JwUY_m©Mo (H${R>U d _¥Xÿ) nXmW© gmo~V AgVmVM. Aemdoir

ZXrÀ`m _mJm©V Z¡g{J©H$ qH$dm _mZd{Z{_©V AS>Wim Amë`mg ZXr nmÌmV ^modè`mMr {Z{_©Vr hmoVo.
^modè`mV AS>H$coco H${R>U nXmW© ZXr VimVrc IS>H$mda nmÊ`mgmo~V MH«$mAmH$ma {XeoV {S´>ctJMo
H$m_ H$aVmV. Aer {H«$`m {Z`{_V hmoV am{hë`mZo ZXr Vimdarc IS>H$mXaå`mZ IiJo ~ZyZ òVmV.
ho IiJo EImÚm am§OUmà_mUo Ñí`_mZ hmoV Agë`mZo `m§Zm am§OU IiJo qH$dm H§w§$^JVm© ZmdmZo
AmoiIco OmVmV. H$m§hr doim `m Ii½`m§Mm AmH$ma d {dñVma dmT>V OmD$Z XmoZ qH$dm Ë`mnojm
A{YH$ IiJo EH$Ì {_giyZ {dñV¥V AmH$mamMm IiJm {Z_m©U hmoVmo. JmoXmdar ZXr nmÌmV

Í §̀~Ho$ída Odi, KQ>à^m ZXrda JmoH$mH$ Odi, B§Ðm`Ur ZXrnmÌmV XohÿOdi {edm` H$moH$UmVrc
AZoH$ ZXr nmÌmV Aem àH$maMo am§OU IiJo AmT>iyZ òVmV.

3.2.4 ZXrÀ`m g§M`Z H$m`m©Mr ^yê$no

ZXrMo g§M`Z H$m ©̀ àm_w»`mZo ZXrÀ`m Xþgè`m (àm¡T>mdñWm) d {Vgè`m (d¥ÜXmdñWm) Q>ßß`mV

{XgyZ òVmV. ZXrÀ`m Xþgè`m Q>ßß`mV ZXrMr XmoÝhr H$m }̀ AWm©VM IZZ d g§M`Z MmcVmV Va {Vgè`m
Q>ßß`mV nyU©nUo g§M`ZmMo H$m ©̀ MmcVo. ZXr nd©V, S>m|Ja CVmamdê$Z nm`Ï`mcm nmohMcocr AgVo.
gd©gmYmaU O{_ZrMm CVma _§Xmdcocm Agë`mZo ZXr àdmhmMm doJhr H$_r Pmcocm AgVmo. {edm`
ZXrg òD$ {_iUmao AmoT>o-Zmco, CnZÚm BË`mXr_wio ZXrVrc OcgmR>m dmT>cocm AgVmo. ZXrZo
Amnë`m gmo~V AmUcoco nXmW© Ë`m§À`m ñdê$nmZwgma {d{eîQ> {R>H$mUr g§M{`V hmoV amhVmV d
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Ë`m_YyZM ŷn¥îR>mdaVr d¡{dÜ`nyU© ŷê$no OÝ_mcm òVmV. ZXrÀ`m g§M`Z H$m`m©Zo V`ma hmoUmar
ŷ{_ñdê$no nwT>rcà_mUo gm§JVm òVrc.

1. n§ImH¥$Vr _¡XmZ :-

ZXrÀ`m Xþgè`m Q>ßß`mV {Z_m©U hmoUmao ho ŷê$n AgyZ, Ooìhm ZXr nd©Vr` d S>m|Jami
àXoemVrc OmñV CVmamdê$Z EH$X_ nm`Ï`mÀ`m joÌmV àdoe H$aVo. nm`Ï`mÀ`m àXoemVrc
O{_ZrMm CVma H$_r Pmë`mZo nmÊ`mMm doJ H$_r Pmcocm AgVmo. ZXrZo Amnë`mgmo~V AmUcoco
nXmW© Ogo H$s OmS>o-^aS>o dOZmMo OS> IS>H$mMo VwH$S>o, XJS>JmoQ>o BË`mXr nm`Ï`mcJV g§M`rV
hmoVmV. Aem g§M`ZmnmgyZ d¡{eîQ>çnyU© chmZ-chmZ _¡XmZr àXoemMr {Z{_©Vr hmoVo. `m _¡XmZm§Mm

AmH$ma n§»`mgmaIm Agë`mZo Ë`m§Zm n§ImH¥$Vr _¡XmZo åhUyZ AmoiIco OmVo.

2. nya _¡XmZ :-

ZXrÀ`m {Vgè`m Q>ßß`mV {Z_m©U hmoUmao ho ŷê$n Amho. ZXr àdmh AË §̀V g§W doJmZo nwT>Mm

àdmg H$arV AgVo. ZXrMm doJ AË §̀V H$_r Agë`mZo {edm` ZXrcm òD$Z {_iUmè`m CnZÚm§Mr
g§»`m dmT>cocr Agë`m_wio nmUr Am{U JmimMo à_mU hr dmT>coco AgVo. ZXr nmÌmVM JmimMo
g§M`Z hmoD$Z ZXr nmÌ CWi ~ZVo. ZXr àdmhmMm "ìhr' AmH$mahr é§Xmdcocm AgVmo. Aem pñWVrV
ZXrcm Ooìhm nya òVmo, Voìhm nmÊ`mVrc Jmi gÑí` gyú_ _mVrMo H$U nya nmVirn ª̀VÀ`m {dñV¥V
A§VJ©V ^mJmV g§M{`V hmoVmV. Aer {H«$`m gVV Mmcy am{hë`mZo gyú_ _mVrÀ`m H$UmnmgyZ _¡XmZr
àXoemMr {Z{_©Vr hmoVo, Ë`m _¡XmZm§Zm nya _¡XmZo Ago åhUVmV.
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3. nya VQ> :-

O{_ZrÀ`m AË §̀V _§X CVmam_wio ZXrMr dhZ j_Vm H$_r Pmcocr AgVo Am{U Aemdoir

ZXrg nyaOÝ` n[apñWVr {Z_m©U Pmë`mg, ZXr nmÊ`mgmo~V Agcoco OS> nXmW© {H$Zmar ^mJmVM
g§M{`V  hmoD$ cmJVmV. ZXrÀ`m {H$Zmar ^mJmV Aem nXmWmªMo g§M`Z {Z`{_VnUo hmoD$Z C§M
~m§Ym§Mr {Z{_©Vr hmoVo. `mM ~m§YmZm Z¡g{J©H$ ~m§Y qH$dm nyaVQ> Ago åhUVmV. ZXr {H$ZmadVu ^mJmV
V`ma Pmcoco Ago ~m§Y _O~yV ZgVmV. àg§Jr doJdmZ nmÊ`mÀ`m àdmhm_wio VQ> \y$Q>VmV d
AmOy~mOyMm ^mJ Oc_` hmoD$Z Or{dV d Am{W©H$ hmZr hmoVo. CXm. g§̀ wŠV g§ñWmZmV 29 Am°JñQ>
2005 _Ü ò H$Q²>arZm dmXim_wio Ý ỳ Am°c}Ýg ehamcJV Agcocm nyaVQ> \w$Qy>Z ehamMm Odinmg

75 Q>ŠHo$ ^mJ Oc_` Pmcm hmoVm. g§̀ wŠV g§ñWmZmVrc {_gr{gnr ZXr, MrZMr {nV ZXr,
^maVmVrc J§Jm ZXr nyaVQ>mMr CÎm_ CXmhaUo AmhoV.

4. {Ì ŷO àXoe :-

ZXrÀ`m eodQ>À`m Q>ßß`mV ZXr _wImcJV {Ì ŷO àXoe V`ma hmoVmV. ZXr g_wÐ gnmQ>rcm
òD$Z nmohMcocr Agë`mZo ZXrVrc nmÊ`mMm doJ nyU©nUo _§Xmdcocm AgVmo. ZXrZo Amnë`m gmo~V

AmUcoco gyú_ _mVrMo H$UgwÜXm nwT>o dmhÿZ ZoUo eŠ` hmoV Zgë`mZo Ago _mVrMo H$U ZXr
Vi^mJmdaVr g§M{`V hmoVmV. Ago g§M`Z {Z`{_VnUo hmoV am{hë`mZo ZXrMo nmÌ CWi ~ZVo. ZXr
nmÌmMm "ìhr' AmH$ma nyU©nUo ê§$Xmdcm OmVmo. ZXr nmÌmVM JmimMo g§M`Z Pmë`mZo JmimMm AS>Wim

Xÿa H$aÊ`mMr j_Vm ZXrVrc nmÊ`mV ZgVo. ZXrVrc nmUr AS>WiçmÀ`m ~mOyZo _mJ© H$mTy>Z nwT>rc
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_mJm©H«$_U H$aVo. nmÌmVrc JmimÀ`m {Z`{_V g§M`ZmZo ZXr àdmh _mJm©V AZoH$ \$mQ>o {Z_m©U
hmoVmV. Aem \$mQ>çmV gwÜXm g§M`Z gwê$M amhÿZ _w»` ZXrg AZoH$ chmZ-chmZ àdmh V`ma

hmoVmV. XmoZ àdmhmÀ`m Xaå`mZ {ÌH$moUmH¥$Vr JmimÀ`m g§M`ZmnmgyZ gnmQ> _¡XmZr àXoemMr {Z{_©Vr
hmoVo, Ago _¡XmZr àXoe {Ì ŵO Agë`mZoM Ë`m§Zm {Ì ŵO àXoe åhUyZ AmoiIco OmVmV.

OJ^amVrc gd©M ZÚm {Ì ŷO àXoemMr {Z{_©Vr H$aVmV Ago Zmhr. Ë`mVrc H$m§hrM ZÚm

{Ì ŷO àXoe V`ma H$aVmV. H$maU {Ì ŷO àXoemÀ`m {Z{_©VrgmR>r {d{eîQ> ^m¡Jmo{cH$ n[apñWVrMr
JaO AgVo. {Ì ŷO àXoemgmR>r Imcrcà_mUo ^m¡Jmo{cH$ pñWVr Amdí`H$ AgVo.

1) ZXrÀ`m n{hë`m Q>ßß`mV AmoT>o-Zmco, CnZÚm BË`mXtMr g§»`m OmñV Agmdr d
Ë`m§À`mH$Sy>Z IZZ H$m ©̀hr A{YH$ ìhmdo.

2) ZXrV gyú_ JmimMo à_mU OmñV Agmdo.

3) ZXr àdmh _mJm©V gamoda Zgmdo.

4) ZXrÀ`m àdmhmMm doJ AË §̀V H$_r Agmdm.

5) ZXr _wImcJVMm gmJar àXoe ^aVr-AmohmoQ>r à^mdmnmgyZ _wŠV d em§V Agmdm.

^maVmVrc nyd© {H$Zmè`mdarc J§Jm, _hmZXr, H¥$îUm, JmoXmdar d H$mdoar ZÚm§Zr Aem
àH$maÀ`m {Ì ŷO àXoem§Mr {Z{_©Vr Ho$cocr Amho. H$moH$UmVrc ZÚm§Zm Aem àH$maMr ^m¡Jmo{cH$ pñWVr
cm^cocr Zgë`mZo Ë`m§Zm {Ì ŷO àXoe {Z_m©U H$aVm Amco ZmhrV.

ZXr _wImcJVÀ`m {^ÝZ-{^ÝZ pñWVr_wio {^ÝZ àH$maMo {Ì ŷO àXoe ~ZVmV. g§~§{YV

ZÚm§À`m _wImcJV pñWVrcm AZwgê$Z {Ì ŷO àXoemMo YZwî`mH¥$Vr, njm§À`m nm`mgmaIo àH$ma
nS>VmV.
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3.3 gmam§e

n¥ÏdrÀ`m n¥îR>^mJmdaVr H$mimÀ`m AmoKmV {Z`{_V ~Xc hmoV AgVmV. ŷn¥îR>^mJmda hmoUmao
~Xc A§VJ©V d ~{hJ©V eŠVtÀ`m _wio hmoV AgVmV. `mVrc ~{hJ©V eŠVr C§Mmdcoë`m ^mJmda
Amnco H$m ©̀ H$ê$Z Vmo ^mJ g_Vc nmVirV AmUVo. C§Mmdcocm ^mJ g_Vc nmVirV AmUÊ`m_Ü ò
AZmÀN>mXZmMr {H«$`m _hÎdnyU© ŷ{_H$m {Z^mdVo. {dXmaU d PrO `m XmoZ {H«$`m§À`m EH${ÌV H$m`m©g
AZmÀN>mXZ åhUyZ AmoiIco OmVo. {dXmaUm_Ü ò _yi IS>H$mMr VyQ>\y$Q>, ŷJm qH$dm {dKQ>Z Ho$co
OmVo. na§Vw `m à{H«$ òV {dXm[aV Pmcoco nXmW© Amncr OmJm ~XcV ZmhrV. {dXmaUmÀ`m ñdê$nmdê$Z

Ë`mMo VrZ àH$ma nS>VmV Vo H$m{`H$ qH$dm `m§{ÌH$ {dXmaU, amgm`{ZH$ {dXmaU d O¡{dH$ {dXmaU
hmò . {dXmaUm~amo~a {POog hr AZmÀN>mXZ {H«$ òV {VVHo$M _hÎd Amho. {dXmarV Pmcoco nXmW©
~møH$maHo$ Amnë`mgmo~V KoD$Z Ðm{dH$ {H«$`m, gÝZrKf©U, AnKf©UmÛmao ŷ̂ mJmda ê$nm§Vao KS>dyZ
AmUVmV.

PrO, IZZ, Anj` d jaU EH$mM AWm©Mo eãX AmhoV. Anj` qH$dm jaUMH«$mMm Aä`mg
àW_ Ooåg hQ²>Z H$Sy>Z H$aÊ`mV Amcm d nwT>o ^m¡Jmo{cH$ jaU MH«$ `m ZmdmZo S>ãë ỳ. E_. S>oìhrg
`m§Zr `mMr gImoc _m§S>Ur Ho$cr. S>oìhrgMr hrM g§H$ënZm nr. Or. dm°acoñQ>a `m§Zr ajU qH$dm Anj`
MH«$ ZmdmZo OJmÀ`m g_moa _m§S>cr. C§Mmdcoë`m ^mJmda ZXr, {h_ZXr, dmam BË`mXr H$maH$mMo H$m ©̀
gwê$ hmoD$Z Vmo g_wÐ gnmQ>rÀ`m nmVirV òVmo, hr ~m~ S>oìhrgZo {ÌgyÌrÀ`m (g§aMZm, à{H«$`m d
H$mcmdYr) AmYmao `m g§H$ënZoV ñnîQ> Ho$co Amho. _mZdr OrdZmÀ`m AdñWm ( ẁdmdñWm, àm¡T>mdñWm

Am{U d¥ÜXmdñWm) d jaU MH«$mÀ`m AdñWm `mVrc gmå` AYmoao{IV Ho$co Amho.

jaU MH«$mMr g§H$ënZm Odi Odi gd©M ~mhçH$maH$m§Zm cmJy nS>V Agcr Var ZXr H$m`m©À`m
ÑîQ>rZo AË §̀V _hÎdmMr Amho. ZXr Amnco H$m ©̀ IZZ, dhZ d g§M`Z Aem VrZ nÜXVrZo H$aVo.
ZXrÀ`m n{hë`m AdñWoV IZZ H$m ©̀ à^mdr amhÿZ ŷê$nmV hmoUmao ~Xc KiB©, ìhr AmH$mamMr Xar,

YmdË`m, Y~Y~m, am§OU IiJo qH$dm H§w$^JVm©, àdmh Mm¡̀ © BË`mXr ñdê$nmV Ñí`_mZ hmoVmV. ZXrÀ`m
Xþgè`m AdñWoV ZXr Vrd« CVmamMm àXoe gmoSy>Z nm`Ï`mer òVo. AWm©VM nmÊ`mMo à_mU dmT>coco
AgVo, {edm` ZXr nmÊ`mVrc nXmWmªMo à_mUhr dmT>coco AgVo. ZXrMo IZZ d g§M`Z H$m ©̀ `m
AdñWoV R>iH$nUo {XgyZ òVo. åhUyZM ZXrMr ZmJ_moS>r diUo, n§ImH¥$Vr _¡XmZo, ìhr AmH$ma ê§$XmdZo
d ZmcmH¥$Vr gamodamgmaIr ŷ{_ñdê$no AmT>iyZ òVmV. ZXrÀ`m {Vgè`m AdñWoV ^aU qH$dm g§M`Z
H$m ©̀ _hÎdmMo R>aVo. ZXrVrc nmÊ`mÀ`m à_mUm~amo~a JmimV hr _moR>çm à_mUmV dmT> Pmcocr AgVo.

ZXr àXoemMm CVma AË §̀V _§X Pmë`mZo nmÊ`mMm doJ hr IynM H$_r Pmcocm AgVmo. n[aUm_ñdê$n
ZXrZo Amnë`mgmo~V AmUcocm Jmi ZXrcm nwT>o KoD$Z OmUo eŠ` hmoV Zmhr. Ë`m_wio hm Jmi ZXr
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nmÌmVM g§M`rV hmoV OmdyZ {^ÝZ àH$maMo nyaVQ>, nya _¡XmZ, {Ì ŷO àXoe BË`mXr ŷAmH$ma OÝ_
KoVmV.

3.4 nm[a^m{fH$ eãX d eãXmW©

1 {dXmaU : IS>H$mMr VwQ>\y$Q> d {dKQ>Z hmoUo.

1 jaU : PrO qH$dm Anj`.

1 jaU MH«$ : EImÚm ŷ̂ mJ C§Mmdë`mZ§Va ~môçH$maH$mÀ`m à^mdm_wio nwÝhm Vmo
^m¡Jmo{cH$ nmVirn ª̀V nmohMV AgVmZm IZZ, dhZ d g§M`ZmZo

ŷ̂ mJmdaVr hmoUmè`m ~XcmMo MH«$.

1 A{^{H«$`m : XmoZ qH$dm XmoZ nojm A{YH$ amgm`{ZH$ JwUY_m©Mr g§̀ wJo EH$Ì Amë`mZo
{Z_m©U hmoUmao {^ÝZ JwUY_m©Mo g§̀ wJ.

1 nd©VnXr` : nd©VmÀ`m nm`Ï`mcJV.

1 JV© : IiJm qH$dm IÈ>m.

1 OcànmV : Y~Y~m.

1 {Ì ŷO àXoe : {ÌH$moUr AmH$mamMm gyú_ JmimÀ`m H$Um§nmgyZ {Z_m©U Pmcocm ŷ-

^mJ.

3.5 ñd §̀-AÜ``Z àíZ

r A) `mo½` n`m©̀  {ZdS>m (~hþn`m©̀ r àíZ)

1. IS>H$mMo {dKQ>Z d Mwam hmoUo `mcm H$m` åhUVmV?

(A) AZmÀN>mXZ (~) {dXmaU (H$) Am°pŠgS>oeZ (S>) jaU.

2. Imcrcn¡H$s H$moUVr ~m~ amgm`{ZH$ {dXmaUmer g§~§{YV Amho?

(A) dmam (~) nO©Ý` (H$) gm¡aeŠVr (S>) ^ñ_rH$aU.

3. IS>H$mÀ`m A§VJ©V ^mJmnojm n¥îR>^mJmda AmHw§$MZ àgaU {H«$ òÛmao IS>H$mÀ`m ~mø^mJmMo
nmnw§Ðo {ZKVmV Ë`m {dXmaUmg Imcrcn¡H$s H$moUË`m ZmdmZo g§~moYco OmVo?
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(A) AnXcZ (~) I§S>r` (H$) H$Ur` (S>) `mn¡H$s Zmhr.

4. IS>H$mdarc Xm~ H$_r Pmë`mZo VUmdmË_H$ {H«$`m KSy>Z òD$Z H$moUË`m àH$maMo
{dXmaU KSy>Z òVo?

(A) O¡{dH$ (~) H$m{`H$ (H$) amgm`{ZH$ (S>) `mn¡H$s Zmhr.

5. Imcrc n¡H$s H$moUr àW_ jaUMH«$m{df`r g§H$ënZm _m§S>cr?

(A) S>oìhrg (~) hQ²>Z (H$) dm°acoñQ>a (S>) `mn¡H$s Zmhr.

6. Imcrcn¡H$s H$moUr S>oìhrgÀ`m ^m¡Jmo{cH$ Anj` MH«$ g§H$ënZoEodOr S>oìhrgÀ`mM
ZmdmZo Anj` MH«$ g§H$ënZm OJmg_moa _m§S>cr?

(A) hQ²>Z (~) hoQ>Za (H$) dm°acoñQ>a (S>) {Jë~Q>©.

7. Imcrcn¡H$s H$emMm S>ãë ỳ. E_. S>oìhrgÀ`m {ÌgyÌrMm ^mJ hmoV Zmhr?

(A) g§aMZm (~) à{H«$`m (H$) H$maHo$ (S>) H$mcmdYr.

8. àm¡T>mdñWm jaUMH«$mVrc H$moUVr AdñWm qH$dm Q>ßnm Amho?

(A) n{hcm (~) Xþgam (H$) {Vgam (S>) Mm¡Wm.

9. jaUMH«$mVrc AJXr eodQ>Mo ŷê$n H$moUVo?

(A) KiB© (H$) nyaVQ>

(~) am§OU IiJo (S>) _¡XmZàm` (noZrßcoZ)

10. Imcrc n¡H$s ZXrMo H$moUVo H$m ©̀ n{hë`m Q>ßß`mV à^mdr AgVo?

(A) IZZ d g§M`Z (~) IZZ (H$) g§M`Z (S>) `mn¡H$s Zmhr.

11. Imcrcn¡H$s H$moUVo ŷ{_ñdê$n ZXrÀ`m IZZ H$m`m©er g§~§{YV Zmhr?

(A) nyaVQ> (H$) am§OU IiJo

(~) KiB© (S>) "ìhr' AmH$mamMr Xar

12. ZXrÀ`m AmS>ì`m {XeoVrc (nmíd©) IZZmnojm Cä`m {XeoVrc (AYmoJm_r) IZZ
A{YH$ à^mdr Agoc Va H$moUVo ŷê$n {Z_m©U hmoVo?

(A) Y~Y~m (~) YmdË`m (H$) ZmcmH¥$Vr gamoda (S>) KiB©.

13. ZXrVrc nmÊ`m~amo~a AgUmao {d{dY JwUY_m©Mo nXmW© ZXrMm Vi^mJ d ~mOyda Kf©U
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H$aVmV Ë`m {H«$ òg H$m` åhUVmV?

(A) Ðm{dH$ {H«$`m (~) g§ÝZrKf©U (H$) AnKf©U (S>) `mn¡H$s Zmhr.

14. ZXrÀ`m Vi^mJmdaVr g§M`Z Pmë`mZo ZXrÀ`m nmÌmV Imcrcn¡H$s H$moUVm ~Xc
{XgyZ òVmo?

(A) nyaVQ>mMr {Z{_©Vr (H$) JVm©Mr {Z{_©Vr

(~) ìhr AmH$ma ê§$XmdVmo (S>) CVmamV ~Xc.

15. ZXrÀ`m d¥ÜXmdñWoV H$moUVo ŷê$n V`ma hmoVo?

(A) YmdË`m (~) Y~Y~m (H$) nya _¡XmZ (S>) Hw§$^JVm©.

16. {Ì ŷO àXoe ZXrÀ`m H$moUË`m AdñWoVrc ŷ{_ñdê$n Amho?

(A) d¥ÜXmdñWm (~) àm¡T>mdñWm (H$) `wdmdñWm (S>) darc gd©.

17. {Ì ŷO àXoemÀ`m {Z{_©Vrg Imcrc n¡H$s H$moUVo {dYmZ V§VmoV§V cmJy nS>Vo?

(A) ZXrcm òD$Z {_iUmè`m CnZÚm§Mr g§»`m OmñV Agmdr.

(~) ZXrVrc nmÊ`mV gyú_ JmimMo à_mU A{YH$ Agmdo.

(H$) ZXr _wImcJVmMm gmJar ^mJ ^aVr-AmohmoQ>r nmgyZ _wŠV Agmdm.

(S>) darc gd© {dYmZo.

18. ZXrVrc nyamÀ`m nmÊ`m_wio Imcrcn¡H$s H$moUVo ŷê$n V`ma hmoVo?

(A) {Ì ŷO àXoe (H$) nya _¡XmZ

(~) ZmJ_moS>r diUo (S>) Hw§$^JVm©.

19. AZmÀN>mXZ KQ>ZoV àm_w»`mZo Imcrcn¡H$s H$emMm g_mdoe hmoVmo?

(A) {dXmaU d PrO  (~) dhZ (H$) ^aU (S>) jaU MH«$.

20. I§S>r` {dXmaU H$moUË`m {dXmaUmMm ^mJ Amho?

(A) O¡{dH$ (~) amgm`{ZH$ (H$) `m§{ÌH$ (S>) _mZdr.

21. H$moUË`m KQ>H$m_wio `m§{ÌH$ d amgm`{ZH$ {dXmaU KSy>Z òVo?

(A) Vmn_mZ (~) dm ẁ̂ ma (H$) dmam (S>) nmUr.

22. ^m¡Jmo{cH$ jaU MH«$ hr g§H$ënZm H$moUË`m Aä`mgH$mMr Amho?

(A) hQ²>Z (~) S>oìhrg (H$) dm°acoñQ>a (S>) {Jë~Q>©.
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23. jaU MH«$mV H$moUË`m AdñWog OmñV H$mcmdYr cmJVmo?

(A) `wdmdñWm (~) àm¡T>mdñWm (H$) d¥ÜXmdñWm (S>) `mn¡H$s Zmhr.

24. _moZ°S>Zm°H$ ZXrÀ`m H$moUË`m Q>ßß`mV AmT>iyZ òVmV?

(A) n{hë`m (~) Xþgè`m (H$) {Vgè`m (S>) Mm¡Ï`m.

25. ZXr nmÊ`mVrc nXmW© EH$_oH$m§da AmKmV H$ê$Z qH$dm KmgyZ hmoUmè`m PrOog
H$m`.åhUVmV?

(A) gÝZrKf©U (~) AnKf©U (H$) Ðm{dH$ {H«$`m (S>) `m gd©.

26. Imcrcn¡H$s H$moUVm Y~Y~m Amnë`m _yi {R>H$mUmnmgyZ nmR>r_mJo gaH$V Agë`mMo

CÎm_ CXmhaU Amho?

(A) OmoJ (~) JmoH$mH$ (H$) E§Oc (S>) Zm`Jam.

27. ŷn¥îR>mcm g_m§Va {XeoV H${R>U IS>H$ d _¥Xÿ IS>H$ ñVaaMZm Imcrcn¡H$s H$moUË`m

ŷê$nmÀ`m {Z{_©Vrg H$maUr ŷV R>aVo?

(A) YdË`m (~) Y~Y~m (H$) Hw§$^JmVm© (S>) KiB©.

28. n§ImH¥$Vr _¡XmZo H$moUË`m {R>H$mUr {Z_m©U hmoVmV?

(A) nd©V _mÏ`mda (H$) nd©V nm`Ï`mg

(~) nd©V CVmamda (S>) ZXr _wImcJV.

3.6 ñd`§-AÜ``Z àíZm§Mr CÎmao

1. (~) {dXmaU 2. (S>) ^ñ_rH$aU

3. (A) AnXcZ 4. (~) H$m{`H$

5. (~) hQ²>Z 6. (H$) dm°acoñQ>a

7. (H$) H$maHo$ 8. (~) Xþgam

9. (S>) _¡XmZàm` (noZrßcoZ) 10. (~) IZZ

11. (A) nyaVQ> 12. (S>) KiB©

13. (H$) AnKf©U 14. (~) ìhr AmH$ma ê§$XmdVo
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15. (H$) nya _¡XmZ 16. (A) d¥ÜXmdñWm

17 (S>) darc gd© {dYmZo 18. (H$) nya _¡XmZ

19. (A) {dXmaU d PrO 20. (H$) `m§{ÌH$

21. (S>) nmUr 22. (~) S>oìhrg

23. (H$) d¥ÜXmdñWm 24. (H$) {Vgè`m

25. (A)gÝZrKf©U 26. (S>) Zm`Jam

27. (~) Y~Y~m 28. (S>) ZXr _wImcJV.

3.7 gamdmgmR>r ñdmÜ`m`

r A) Imcrc àíZm§Mr g{dñVa CÎmao {chm.

1. {dXmaU åhUOo H$m` gm§JyZ H$m{`H$ qH$dm `m§{ÌH$ {dXmaU ñnîQ> H$am.

2. {dXmaUmMo àH$ma gm§JyZ amgm`{ZH$ {dXmaU {deX H$am.

3. jaUMH«$ qH$dm Anj` MH«$mMr g§H$ënZm ñnîQ> H$am.

4. ZXrÀ`m IZZ H$m`m©_wio {Z_m©U hmoUmè`m ŷê$nm§Mo dU©Z H$am.

5. ZXrÀ`m g§M`Z qH$dm ^aU H$m`m©_wio {Z_m©U hmoUmè`m ŷê$nm§Mo dU©Z H$am.

r Imcrc Q>rnm {chm.

1. O¡{dH$ {dXmaU.

2. KiB©.

3. ìhr AmH$mamMr Xar.

4. Y~Y~m.

5. nya VQ> d nya _¡XmZ.

6. {Ì ŷO àXoe.



○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○78

3.8 joÌr` H$m`©

1. Vw_À`m n[agamVrc {dXmaUmMo {ZarjU H$ê$Z Ë`m§À`m Zm|Xr R>odm.

2. Vw_À`m n[agamVrc ZXr àdmhmMo {ZarjU H$ê$Z IZZ d g§M`Z H$m`m©_wio {Z_m©U
Pmcoë`m ŷê$nm§Mr _m{hVr g§H$crV H$am.
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KQ>H$-4

dmVmdaU
(Atmosphere)

KQ>H$ g§aMZm

4.0 C{ÔîQ>o

4.1 àñVmdZm

4.2 {df` {ddoMZ

4.2.1 dmVmdaUmMo KQ>H$

4.2.1.1 dmVmdaUmMr g§aMZm

4.2.2 gm¡aeŠVr

4.2.2.1 gm¡aeŠVr {dVaUmda n[aUm_ H$aUmao KQ>H$

4.2.3 Vmn_mZ

4.2.3.1 hdoÀ`m Vmn_mZmda n[aUm_ H$aUmao KQ>H$

4.2.3.2 Vmn_mZmMo {dVaU

4.2.3.3 Vmn_mZmMr {dnarVVm

4.2.4 hdoMo Xm~ nÅ>o

4.2.4.1 dmVmdaUr` Xm~

4.2.4.2 hdoMm Xm~ {Z`§{ÌV H$aUmao KQ>H$

4.2.4.3 n¥Ïdrdarc hdoÀ`m Xm~mMo {dVaUmMo àH$ma

4.2.4.4 hdoÀ`m Xm~nQ²>Q>çm§Mr {Z{_©Vr

4.2.4.5 dmè`mMo àH$ma

4.3 gmam§e

4.4 nm[a^m{fH$ eãX d eãXmW©

4.5 ñd §̀-AÜ``Z àíZ

4.6 ñd §̀-AÜ``Z àíZm§Mr CÎmao

4.7 gamdmgmR>r ñdmÜ`m`

4.8 joÌr` H$m ©̀
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4.0 C{ÔîQ>ço

àñVwV dmVmdaU `m KQ>H$mMm Aä`mg Ho$ë`mZ§Va AmnUmg dmVmdaUmMo KQ>H$ d dmVmdaUmMr
g§aMZm `m{df`rMo kmZ {_ioc. gm¡aeŠVrÀ`m {dVaUmda n[aUm_ H$aUmao KQ>H$ `m~Ôc _m{hVr
{_ioc. gm¡aeŠVrÀ`m Ag_mZ {dVaUmMm n[aUm_ Vmn_mZmÀ`m {dVaUm_wio g_OyZ òB©c. n¥Ïdrdarc
hdoMo Xm~ nÅ>o, Ë`m§Mo {dVaU d Ë`mVyZ {Z_m©U hmoUmao J«hr` dmao d Ë`m§Mo àH$ma `m{df`r _m{hVr
àmßV hmoB©c. dmVmdaUmÀ`m àmH¥${VH$ d _mZdr KQ>H$mer AgUmam nañna g§~§Y `m~ÔcMo kmZ
{_ioc.

4.1 àñVmdZm

ŷ{dkmZmMr àmH¥${VH$ ŷ{dkmZ hr EH$ _hÎdnyU© emIm AgyZ Á`m_Ü ò {ecmdaU, OcmdaU,
dmVmdaU d OrdmdaU `mVrc àmH¥${VH$ KQ>H$m§Mm Aä`mg Ho$cm OmVmo. _mÌ AmO Ho$di àmH¥${VH$
KQ>H$m§MmM Aä`mg Z H$aVm `m {df`mV Vm§{ÌH$ÑîQ>çm àJV _mZd d àmH¥${VH$ n`m©daU `m§À`m nañna
g§~§YmMm Aä`mg `m emIoV Ho$cm OmVmo. n¥ÏdrÀ`m g^modVmcr Oo {d{dY dm ỳ§Mo doñQ>Z Amho Ë`mg
dmVmdaU Ago åhUVmV. `m dmVmdaUm_wioM n¥Ïdrda gOrd g¥îQ>r ApñVËdmV Amho. Amnë`m

g^modVmcr AgUmao dmVmdaU dm ẁ, ~mîn d Yy{cH$U `m§À`m {_lUmZo ~Zcoco AgyZ `m dmVmdaUmMm
{dñVma Vnm§~a pñWVm§~a, Am`Zm§~a d ~møm§~a `m WamV Pmcocm Amho. dmVmdaUmMr g§aMZm
Aä`mgVmZm dmVmdaUmÀ`m àË òH$ WamV AgUmao dm ỳ, BVa KQ>H$ d Ë`m§Mr d¡{eîQ>ço `m§Mm Aä`mg
H$aUo Amdí`H$ Amho. dmVmdaUmMm Aä`mg H$aVmZm gm¡aeŠVr hm KQ>H$ g§nyU© dmVmdaUmÀ`m {d{dY
KQ>H$mda {Z §̀ÌU R>odVmo, Ë`m_wio Vmo Aä`mgUo Amdí`H$ Amho. H$maU gm¡aeŠVrMm n[aUm_ Vmn_mZ
d dm ẁ̂ ma `m XmoÝhr KQ>H$m§da hmoV AgVmo d ho XmoÝhr KQ>H$ dmVmdaUmMo {Z §̀ÌH$ Agë`mMo _mZco

OmVo. Ë`m_wio dmVmdaU `m KQ>H$mMm Aä`mg H$aVmZm gm¡aeŠVr {dVaUmda n[aUm_ H$aUmao KQ>H$,
Vmn_mZmMo {dVaU, n¥Ïdrdarc hdoMo Xm~ nÅ>o d J«hr` dmao `m gdmªMm Aä`mg `m àH$aUmV Aä`mgcm
OmUma Amho.

4.2 {df` {ddoMZ

4.2.1 dmVmdaUmMo KQ>H$ (Composition of Atmosphere)

n¥ÏdrÀ`m g^modVmcr Or nmoH$ir Amho Ë`m nmoH$irV Or hdm Amho Ë`m hdoÀ`m doñQ>Zmcm
dmVmdaU Ago åhUVmV. dmVmdaU `m eãXmMr \$moS> Ho$ë`mg dmV åhUOo hdm d AmdaU åhUOoM
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AÀN>mXZ `mg dmVmdaU Ago åhUVmV. Atmos `m J«rH$ eãXmdê$Z Atmosphere `m eãXmMr
CËnÎmr Pmcocr AgyZ dmVmdaUmVrc {d{dY dm ỳ n¥Ïdrdarc gOrdm§Zm OrdXmZ XoV AgVmV.

`m{edm` dmVmdaUmVrc AmoPmoZ dm ỳ§_wio gỳ m©H$Sy>Z òUmar A{VZrc {H$aUo naV nmR>dcr OmVmV
Ë`m_wio n¥ÏdrMo g§ajU hmoVo. `m{edm` `m dmVmdaUmMo AZoH$ \$m`Xo AmnUmg {_iVmV. WmoS>Š`mV
dmVmdaU ho dm ỳMo AmdaU AgyZ n¥ÏdrÀ`m JwéËdmH$f©Um_wio Vo n¥Ïdr g^modVmcr H$m`_ñdê$nr
Agë`mMo AmT>iVo. dmVmdaUmÀ`m ì`m»`m nwT>rcà_mUo H$aVm òVrc.

""n¥ÏdrÀ`m g^modVmcr Agcoë`m J§YhrZ ñdmXhrZ J§YhrZ Am{U a§JhrZ dm ỳÀ`m AmdaUmg

dmVmdaU Ago åhUVmV.''

""n¥Ïdr g^modVmcr AgUmè`m dm ỳ§À`m doñQ>Zmcm dmVmdaU Ago åhUVmV.''

""n¥Ïdr g^modVmcr AgUmè`m dm ỳ, ~mîn d Yy{cH$U `m§À`m {_lUmg dmVmdaU Ago
åhUVmV.''

The atmosphere is a gaseous envelop which surrounds the earth from all

sides and is attached to the earth surface by gravitational force.

dmVmdaUmV Ho$di dm ẁ ZgyZ `m dmVmdaUmV AZoH$ KQ>H$ {_gicoco AgVmV. Ë`m§ZmM
dmVmdaUmMo KQ>H$ Ago åhUVmV. dmVmdaUmVrc à_wI KQ>H$ nwT>rcà_mUo AmhoV.

1. dm ỳ (Gases) :-

dmVmdaU ho {d{dY dm ỳ§Mo {_lU ~Zcoco AgyZ `mVrc H$mhr dm ỳ pñWa à_mUmV Va H$mhr
dm ỳ§Mo à_mU ~XcË`m ñdê$nmV AgVo. dmVmdaUmVrc dm ỳ§À`m Aä`mgmMr gwédmV AR>amì`m eVH$mV
H$m~©ZS>m` AmŠgmB©S>À`m emoYmZo Pmcr. dmVmdaUmVrc dm ỳ§Mo eoH$S>m à_mU nwT>rcà_mUo gm§{JVco

OmVo.

     dm`w dmVmdaUmVrc Q>ŠHo$dmar

Zm`Q́>moOZ 78.10

Am°ŠgrOZ 20.9

H$m~©ZS>m` Am°ŠgmB©S> 0.003

Am°aJm°Z 0.93

{ZAm°Z 0.0018
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(i) Zm`Q´>moOZ :-

dmVmdaUmV Zm`Q´>moOZ `m dm ỳMo à_mU gdm©{YH$ åhUOoM 78.1 Q>ŠHo$ BVHo$ Amho.
n¥Ïdrdarc gd© {OdmdaUmÀ`m ÑîQ>rZo Zm`Q´>moOZ hm dm ỳ Iyn _hÎdnyU© Amho. na§Vw Zm`Q´>moOZMm
àË`j dmna H$aVm òV ZgyZ dZñnVr _wimÛmao Va àmUr dZñnVr ImD$Z Zm`Q´>moOZ {_idVmV.
dmVmdaUmVrc Am°ŠgrOZ dm ỳMr Vrd«Vm H$_r H$aÊ`mMo H$m_ Zm`Q´>moOZ H$aVmo. `m{edm` Zm`Q´>moOZ

`m dm ỳ_wio dZñnVtÀ`m noer _O~yV hmoVmV.

(ii) Am°ŠgrOZ :-

dmVmdaUmVrc Am°ŠgrOZ dm ỳcm àmUdm ỳ Ago åhUVmV. H$maU gd© gOrdm§Zm Ë`m§À`m
ApñVËdmgmR>r Am°pŠgOZMr JaO AgVo. dmVmdaUmV Am°pŠgOZMo à_mU 20.9 Q>ŠHo$ BVHo$ AgVo.
dmVmdaUmÀ`m ImcÀ`m WamV Am°pŠgOZMo à_mU OmñV AgyZ dmVmdaUmV OgOgo C§M Omdo VgVgo
Am°pŠgOZMo à_mU H$_r H$_r hmoV OmVo. Am°pŠgOZ hm dm ỳ ÁdcZmgmR>r Amdí`H$ AgVmo.

(iii) H$m~©ZS>m` Am°ŠgmB©S> :-

H$m~©Z S>m`-Am°ŠgmBS> hm dm ỳ dmVmdaUmVrc {Vgam _hÎdmMm dm ỳ Amho. dmVmdaUmVrc
`m dm ỳMo à_mU 0.003 Q>ŠHo$ BVHo$ Amho. H$m~©Z S>m`Am°ŠgmB©S>Mr {Z{_©Vr Ádmcm_wIrMo CÐoH$,
dZñnVtMo {dKQ>Z, àmÊ`m§Mo œgZ `mÛmao hmoVo. dZñnVrÀ`m àH$me g§ícofUmgmR>r H$m~©Z S>m`

Am°ŠgmBS> `m dm ỳMr Amdí`H$Vm AgVo. VgoM h[aVJ¥h n[aUm_m§_Ü ò H$m~©Z S>m` Am°ŠgmBS>
_hÎdmMr ŷ{_H$m ~OmdVmo. dmT>Ë`m Am¡Úmo{JH$sH$aUm_wio VgoM ñd §̀M{cV dmhZm§_Ü ò Pmcocr
~ogw_ma dmT> `m_wio H$m~©ZS>m` Am°ŠgmB©S>Mo à_mU dmT>V Mmccoco Amho. Am¡Úmo{JH$ H«$m§VrÀ`m
gwédmVrg H$m~©Z S>m`Am°ŠgmB©S>Mo à_mU 290 nrnrE_ BVHo$ hmoVo na§Vw gÜ`m hoM à_mU 350 nrnrE_
nojm OmñV Amho.

(iv) BVa dm`y :-

darc à_wI dm ỳ{edm` dmVmdaUmV AË §̀V H$_r à_mUmV AmT>iUmao hcHo$ dm ỳ AgyZ `mV

Am°aJm°Z, Ý ỳAm°Z {H«$ßQ>m°Z d ho{c`_ ho _hÎdmMo dm ỳ AmhoV. dmVmdaUmV `m dm §̀yMo à_mU IynM H$_r
Amho. dmVmdaUmVrc AmoPmoZ `m dm ỳÀ`m Wamg n¥ÏdrMo g§ajH$ H$dM Ago åhUVmV. hm AmoPmoZ dm ỳ
Ordg¥îQ>rcm daXmZ R>acocm Amho. n¥Ïdr n¥îR>^mJmnmgyZ 12 Vo 35 {H$cmo_rQ>a C§Mrdarc WamV AmoPmoZ
dm ỳMo à_mU gdm©{YH$ Amho. åhUyZM `m Wamg AmoPmoZ Wa Ago åhUVmV. AmoPmoZ dm ỳMm Wa
gỳ m©nmgyZ òUmar A{VZrc {H$aUo qH$dm O§~wnma {H$aUo (Altra Violet Rays) naV nmR>dVmo. H$maU
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AVrZrc {H$aUo n¥Ïdrdarc gOrd g¥îQ>rcm KmVH$ AgVmV. AmoPmoZ dm ỳMm Wa `m A{VZrc
{H$aUmMo emofU H$aVmo, Ë`m_wio dmVmdaUmVrc AmoPmoZÀ`m Wamg n¥ÏdrMr g§ajH$ N>Ìr Agohr

åhQ>co OmVo. na§Vw B.g. 1987 nmgyZ AmoPmoZÀ`m Wamg dmT>Vo Am¡Úmo{JH$sH$aU d àM§S> à_mUmV
hmoV Agcoë`m àXÿfUm_wio {N>Ðo nS>V AmhoV, Ë`m_wio d¡{œH$ Vmn_mZmV dmT> hmoV AgyZ Ë`mMm
n[aUm_ g§nyU© dmVmdaUmÀ`m à{H«$ òda hmoV Agcocm AmT>iyZ òVmo. AmoPmoZÀ`m Adj`m_wioM
ËdMoÀ`m H°$ÝgaÀ`m à_mUmV dmT> Pmcocr Amho.

2. ~mîn :-

dmVmdaUmV ~mîn ho dm ỳê$n pñWVrV AmT>iV Agco Var gm§Ðr^dZ d d¥îQ>rÀ`m ÑîQ>rZo
~mînm§Zm EH$ doJioM _hÎd Amho. ~mîn hr nmÊ`mMr dm ẁê$n pñWVr AgyZ ~mînr^dZmÀ`m {H«$ òÛmao
dmVmdaUmV ~mînmMo à_mU dmT>V OmVo. ~mînmMo à_mU ñWcH$mcnaËdo ~XcV OmVo. dmVmdaUmÀ`m
C§MrZwgma ~mînmMo à_mU H$_r-H$_r hmoV OmVo. dmVmdaUmVrc EHy$U ~mînmÀ`m 90 Q>ŠHo$ ~mîn

dmVmdaUmÀ`m nmM {H$cmo_rQ>a C§Mrn ª̀V AmT>iVo. dmVmdaUmcm ~mînmMm nwadR>m Ocme`mÀ`m
~mînr^dZ d dZñnVtÀ`m CËgO©ZmÛmao hmoV AgVmo. `m_wio dmVmdaUmV d¥îQ>rMr nO©Ý`, Xd,
X{hda, amB©_ d Jmam hr éno AmT>iVmV Va ~mînm_wio _mZdr ËdMm _D$ d _wcm`_ amhVo.

3. Yy{cH$U :-

dmVmdaUmÀ`m ImcÀ`m WamV Yy{cH$U AmT>iVmV. dmVmdaUmVrc dm ỳ d ~mîn gmoSy>Z BVa
Oo KZê$n KQ>H$ dmVmdaUmV {_gicoco AmT>iVmV, Ë`m§Zm Yy{cH$U Ago åhUVmV. Yy{cH$Um§Mo à_mU
gd©Ì gmaIo ZgVo `m{edm` Ë`m§Mm AmH$mahr {^ÝZ-{^ÝZ AgVmo. Yy{cH$Um§Mr {Z{_©Vr Z¡g{J©H$ d
_mZdr KQ>H$m§Ûmao hmoVo. `mV _mVrMo H$U, YwamMo H$U, V§Vy, OrdO§Vy d nmcmnmMmoiçmMo H$U Aem
H$Um§Mm g_mdoe hmoVmo. dOZmZo OS> AgUmao Yy{cH$U dmVmdaUmÀ`m ImcÀ`m WamV Va hcHo$

Yy{cH$U dmVmdaUmÀ`m daÀ`m WamV AgVmV. Yy{cH$U gỳ m©H$Sy>Z òUmar gm¡aeŠVr dmVmdaUmV emofyZ
KoVmV. `m{edm` gm¡aeŠVrMo {d{H$aU d namdV©Z Yy{cH$UmÛmao hmoV AgVo. dmVmdaUmV AgUmè`m
`mM Yy{cH$Um§_wio AmnUmg gỳ m}X` d gỳ m©ñV hmoÊ`mnydu g§§{YàH$me {XgyZ òVmo. dmVmdaUmVrc
Yw{cH$Um§̂ modVr ~mîn AmH${f©V hmoVmV d Ocq~Xÿ qH$dm OcH$U {Z_m©U hmoD$Z d¥îQ>rMr nO©Ý`, Xd,
YwHo$, X{hda BË`mXr éno AmT>iyZ òVmV.

4.2.1.1 dmVmdaUmMr g§aMZm (Structure of Atmosphere) :-

n¥ÏdrÀ`m g^modVmcr {dñVmacoco dmVmdaU AZoH$ Wam§Zr V`ma Pmcoco Amho. dmVmdaUmMm
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{dñVma AZoH$ Aä`mgH$m§Zr H$mcmZwê$n {^ÝZ-{^ÝZ gm§{JVcocm Amho. H$maU AdH$me d dmVmdaU
`m§Mr gr_maofm IynM AñnîQ> Aer Amho. B.g. 1957 _Ü ò am°̀ c {OAmoJ«m{\$H$c gmogm`Q>r c§S>Z

`m§À`m_Vo, dmVmdaUmÀ`m Vrg {H$cmo_rQ>a C§Mrn ª̀VMm gImoc Aä`mg Pmcocm Amho. A§Vami `mZ
d AmYw{ZH$ CnH$aUo `m§À`m gmhmæ`mZo dmVmdaUmMr _m{hVr {_i{dUo AmO ghO eŠ` d gmono Pmcoco
Amho. dmVmdaUmMo Wa/aMZm nwT>rcà_mUo gm§{JVcr OmVo.

1. Vnm§~a :-

n¥Ïdr n¥îR>^mJmnmgyZ 11 {H$cmo_rQ>a C§Mrn ª̀V dmVmdaUmÀ`m gdm©V ImcÀ`m Wamcm Vnm§~a
Ago åhUVmV. Vnm§~amMr C§Mr Ajd¥Îm Zwgma ~XcV OmVo. {dfwdd¥Îmmda Vnm§~amMr C§Mr 16
{H$cmo_rQ>a Va 45 A§e Ajd¥Îmmda hr C§Mr 11 {H$cmo_rQ>a Va Y«wdmda Vr 8 {H$cmo_rQ>a AgVo.
Vnm§~amÀ`m WamV dmT>Ë`m C§MrZwgma Vmn_mZ H$_r-H$_r hmoV OmVo. åhUOoM Vmn_mZmMm gm_mÝ` èhmg

Xa AmT>iyZ òVmo. `m WamV 160 _rQ>a C§Mrcm Vmn_mZ 1 A§e gopëgAgZo H$_r hmoVo. `m{edm`
dmVmdaUmÀ`m `m WamV CîUVoMo g§H«$_Z dhZ, A{^gaU d CËgO©Z `m {VÝhr AdñWm§Ûmao hmoV
Agcoco AmT>iVo. Vnm§~amÀ`m `m WamV T>J, dmXio, nmD$g, {dOm M_H$Uo d _oKJO©Zm Ago
Am{dîH$ma AmT>iyZ òVmV. Vnm§~a d pñWVm§~a `m§Zm AcJ H$aUmè`m VrZ {H$cmo_rQ>a OmS>rÀ`m Wamg
VnñVãYr Ago åhUVmV. VnñVãYrMr gamgar C§Mr 11 {H$cmo_rQ>a BVH$s AgVo. `m {d^mJmV hdoMo
Vmn_mZ CUo 56 A§e g|{Q>J«oS> AgyZ Vo gd©Ì gmaIo AgVo åhUyZ `m Wamg VnñVãYr Ago åhUVmV.

2. pñWVm§~a :-

VnñVãYr d pñWVñVãYr `m§À`m Xaå`mZ Agcoë`m dmVmdaUmÀ`m Wamg pñWVm§~a Ago
åhUVmV. pñWVm§~a `m WamMm {dñVma 80 {H$cmo_rQ>a C§Mrn ª̀V Amho. _mÌ F$Vw_mZmZwgma d
Ajd¥ÎmmZwgma pñWVm§~a `mMm {dñVma ~XcV OmVmo. CÝhmiçmV pñWVm§~a `m WamMm {dñVma

{hdmiçmnojm OmñV AgVmo Va {dfwdd¥Îmmda `m WamMm {dñVma gdm©{YH$ AgyZ Y«wdmH$S>o _mÌ Vmo
H$_r-H$_r hmoV OmVmo. dmVmdaUmÀ`m `m WamV CîUVoMo g§H«$_U hmoV Zmhr. `m{edm` hdoMr hmcMmc
AmÐ©Vm, _oK d Yy{cH$U BË`mXtMm A^md AgVmo.

pñWVm§~amV 25 Vo 40 {H$cmo_rQ>aÀ`m Xaå`mZ AmoPmoZ `m dm ỳMo à_mU gdm©{YH$ Agë`m_wio
dmVmdaUmÀ`m `m Wamg AmoPmoZm§~a Agohr åhUVmV. AmoPmoZ hm Wa gỳ m©H$Sy>Z òUmar A{VZrc qH$dm
O§~wnma (AëQ´>mìhm`coQ>) `m {H$aUm§Mo emofU H$aVmo. Ë`m_wio n¥Ïdrdarc gOrd g¥îQ>rMo g§ajU hmoVo
åhUyZ `m Wamg n¥ÏdrMo g§ajH$ H$dM qH$dm g§ajH$ N>Ìr Agohr åhUVmV. AmoPmoZMm Wa A{VZrc
{H$aUm§Mo emofU H$arV Agë`m_wio AmoPmoZMo Vmn_mZ dmT>Vo. na§Vw AcrH$S>o AmoPmoZÀ`m Wamcm H$mhr
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{R>H$mUr {N>Ðo nS>cocr Agë`m_wio A{VZrc {H$aUo n¥Ïdrda òD$ cmJcocr AmhoV. Ë`m_wio d¡{œH$
Vmn_mZ dmT>, ËdMoMo H°$Ýga `mgma»`m g_ñ`mV dmT> hmoV Amho. pñWVm§~amMr C§Mr 50 {H$cmo_rQ>a

AgyZ Ë`m C§Mrda pñWVñVãYr hr pñWVm§~amMr daMr gr_m Amho.

3. Am`Zm§~a :-

pñWVñVãYrnmgyZ nmMeo {H$cmo_rQ>a C§Mrn ª̀V AgUmè`m dmVmdaUmÀ`m Wamg Am`Zm§~a
Ago åhUVmV. dmVmdaUmÀ`m `m WamV _wŠV Am`Z AgyZ Vo {dÚwV^m[aV AgVmV åhUyZM `m
Wamg Am`Zm§~a Ago åhUVmV. gỳ m©nmgyZ òUmar A{VZrc {H$aUo d A§V[ajmVyZ òUmè`m A{VZrc
{H$aUm§Mo {d{H$aU hmoD$Z dmVmdaUmVrc Am°pŠgOZ d Zm`Q´>moOZ `m§À`m_Ü ò {dÚwV^mamMr {H«$`m d
à{V{H«$`m hmoD$Z `m§Mr {Z{_©Vr hmoVo. `m dmVmdaUmÀ`m WamVrc Am`Zm^modVr {dÚwV Mw§~H$s` joÌ

{Z_m©U hmoVoo Am{U VoWyZM {dÚwV Mw§~H$s` char {Z_m©U hmoVmV. `mM char ao{S>Amo char namd{V©V
H$arV Agë`m_wio {~ZVmar g§Xoe nmR>{dUo eŠ` hmoVo. Am`Zm§~a WamMr C§Mr ŷn¥îR>mnmgyZ 80 Vo
500 {H$cmo_rQ>a n ª̀V AgyZ `m WamV hdm {dai AgyZ ao{S>Amo char, am°Ho$Q> CÈ>mZ `m à`moJmV
`m WamMm emoY cmJcocm Amho.

Am`Zm§~amMo CnWa AgyZ 80 Vo 96 {H$cmo_rQ>a C§Mr Xaå`mZ S>r Wa AgyZ `m WamVyZ

AmH¥$Vr H«$. 2.1 dmVmdaUmMo {d^mJ (Wa)
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ao{S>AmoÀ`m XrK© char namd{V©V hmoVmV. 96 Vo 140 {H$cmo_rQ>a C§MrÀ`m Xaå`mZ Agcoë`m
Am`Zm§~amÀ`m `m Wamg B© Wa qH$dm Ho${Zcr hodrgmB©S> Wa Agohr åhUVmV. `m WamVyZ ao{S>AmoÀ`m

_Ü`_ char namd{V©V hmoVmV. Ë`mZ§Va Am`Zm§~amÀ`m {Vgè`m CnWamg AncQ>Z Wa qH$dm E\$
Wa Agohr åhUVmV. Ë`mMr C§Mr 144 Vo 360 {H$cmo_rQ>an ª̀V AgVo. `m WamVyZ ao{S>AmoÀ`m cKw
char namd{V©V hmoVmV.

4. ~{h_©S>c :-

n¥ÏdrÀ`m n¥îR>^mJmnmgyZ 500 Vo 750 {H$cmo_rQ>a d Ë`mncrH$S>rc dmVmdaUmÀ`m Wamg
~{h_©S>c Ago åhUVmV. B.g. 1949 _Ü ò co_Z ñnrQ>Pa `m§Zr `m Wamg ~{h_©S>c Ago Zmd {Xcoco
Amho. dmVmdaUmÀ`m `m WamV Am°ŠgrOZ, hm`S´>moOZ d ho{c`_ `m dm ỳ§Mo gyú_ H$U _wŠVnUo

dmdaVmZm AmT>iVmV. `m WamV AUy§Mr hmcMmc D$Üd©Jm_r {XeoZo hmoVo. dmVmdaUmV 2000
{H$cmo_rQ>a C§Mrn ª̀V Ý ỳQ´>c H$Um§Mm à^md AgVmo. Ë`mncrH$S>o _mÌ BcoŠQ´>m°Z d àmoQ>m°Z `m§Mo ApñVËd
F$U {dÚwV ^m[aV d YZ {dÚwV ^m[aV AgVmV, åhUyZ `m Wamg Mw§~H$s` _§S>c Ago åhUVmV.

darc à_mUo dmVmdaUmMr g§aMZm _w»` Mma Wam§À`m gmømZo gm§{JVcr OmVo. `m àË òH$ WamMm
{dñVma, Ë`mVrc KQ>H$ d Ë`m§Mr d¡{eîQ>ço _mÌ {^ÝZ-{^ÝZ AmT>iyZ òVmV.

4.2.2 gm¡aeŠVr

gỳ ©_mcoVrc gd© J«hm§Zm D$Om© Ho$di gỳ m©nmgyZ {_iVo. n¥ÏdrÀ`m g^modVmcr AgUmè`m
dmVmdaUmg 99.97% COm© gỳ m©nmgyZ {_iVo. n¥Ïdr g^modVmcr AgUmè`m dmVmdaUmcm CîUVm
XoUmè`m gm¡aeŠVrMo ñdê$n, gm¡aeŠVrÀ`m {dVaUmVrc {^ÝZVm, Ë`mda n[aUm_ H$aUmao KQ>H$, CîUVoMo
g§VwcZ `m gd© KQ>H$m§Mm Aä`mg `mV H$aUma AmhmoV. hdm_mZ emñÌmVrc Vmn_mZ ho hdoMo _hÎdnyU©
A§J AgyZ Vmn_mZmda hdoMm Xm~, dmao, AmÐ©Vm d nO©Ý` hr hdoMr BVa A§Jo Adc§~yZ AmhoV. Ë`m_wio

hdoÀ`m Vmn_mZmMo {dVaU, Vmn_mZmMr {dnarVVm hohr KQ>H$ Aä`mgUma AmhmoV.

n¥ÏdrMr CËnÎmr gỳ m©nmgyZ Pmcocr Amho. gỳ © n¥Ïdrnojm 100 nQ>rZo _moR>m AgyZ Ë`mÀ`m
n¥îR>^mJmMo Vmn_mZ 6000 A§e gopëgAg BVHo$ Amho. gỳ m©À`m H|$Ð^mJmMo Vmn_mZ n¥îR>^mJmnojm

8000 nQ>tZr A{YH$ Amho. Ë`m_wio gỳ © hm CîUVm XoUmam _w»` KQ>H$ ~Zcocm Amho. na§Vw gỳ m©nmgyZ
~mhoa nS>coë`m CîUVoÀ`m 1/2,000,000,000 BVH$s AË`ën gm¡aeŠVr n¥Ïdrcm {_iVo.

"The radiant energy from the sun, transmitted in a form analogues to short

waves and travelling at the rate of 2,97,600 kms in a second is called solar

radiation or insolation." - G. T. Trewarta.
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""Xa goH§$Xmcm 2,97,600 {H$._r. doJmZo àdmg H$aUmè`m d {dÚwV Mw§~H$s` cKwcharX²dmao
gỳ m©À`m n¥îR>^mJmdê$Z Aì`mhVnUo CËg{O©V hmoUmè`m CO}cm gm¡aeŠVr Ago åhUVmV.''

- gdXr, H$moioH$a.

gỳ m©À`m n¥îR>^mJmnmgyZ gmVË`mZo CËg{O©V hmoUmè`m CîUVocm gm¡aeŠVr Ago åhUVmV.

""Xa goH§$Xmcm 3,00,000 {H$. _r. qH$dm 1,86,000 _¡c doJmZo àdmg H$aUmè`m {dÚwV

Mw§~H$s` cKwchatÀ`mÛmao gỳ m©À`m n¥îR>̂ mJmnmgyZ CËg{O©V hmoUmè`m CîUVocm gm¡aeŠVr Ago åhUVmV.''

        - XmVo.

gỳ m©À`m n¥îR>^mJmdê$Z CËg{O©V hmoUmar, gm¡aeŠVr cKwchatÀ`m ñdê$nmV ~mhoa nS>Vo.
nXmWmªÀ`m A§JMo Vmn_mZ Oa AË`m{YH$ Agoc Va Ë`mnmgyZ CËg{O©V hmoUmè`m CîUVm eŠVrMo

à_mUhr AË`m{YH$ AgVo.

gm¡aeŠVr hm hdm_mZmMm _hËdmMm KQ>H$ AgyZ Vmn_mZ, dm ẁ̂ ma, dmao d d¥îQ>rda Ë`mMm

n[aUm_ hmoVmo. gm¡aeŠVr_wioM OcMH«$ H$m ©̀aV AgyZ gOrdm§À`m dmT>rgmR>r Amdí`H$ AgUmar
CîUVm gm¡aeŠVrÛmaoM àmßV hmoVo. gm¡aeŠVr _mZdr H$m ©̀j_Vm, ñdmñÏ` d amoJ `m§À`mda n[aUm_
H$aVo.

r gm¡apñWa nX qH$dm gm¡a pñWam§H$ :-

gỳ © d n¥Ïdr `m§À`m_Ü ò 15 H$moQ>r {H$._r. A§Va Agë`m_wio n¥Ïdrcm \$maM H$_r gm¡aeŠVr
{_iVo. n¥Ïdrdarc Xa Mm¡ag go._r. joÌ\$imÀ`m ^mJmg àË òH$ {_{ZQ>mcm gw_mao 1.94 H°$car
(gamgar 2 H°$car) CîUVm {_iVo. `m CîUVocmM "gm¡a pñWam§H$' Ago åhUVmV. gỳ m©nmgyZ {_iUmè`m
`m CîUVo_Ü ò dmT> qH$dm KQ> hmoV Zmhr. CîUVoMo ho à_mU gmVË`mZo {Q>Hy$Z AgVo. åhUyZ Ë`mg
gm¡apñWanX Agohr åhUVmV.

Xa {_{ZQ>mcm n¥Ïdrcm {_iUmè`m gm¡aeŠVrMo à_mU Oar IynM H$_r Agco Var Ë`m CîUVo_wio
n¥Ïdrda Amdí`H$ Vo ^m¡{VH$ ~Xc KSy>Z òVmV.

r n¥ÏdrMr ^yYdcVm/Ac~oS>mo :-

gỳ m©Zo CËg{O©V Ho$cocr Am{U n¥ÏdrÀ`m n¥îR>^mJmda nS>Umar na§Vw n¥ÏdrMm n¥îR>^mJ Z VmndVm
namdVuV hmoUmar gm¡aeŠVr `m§Mo JwUmoÎma åhUOo n¥ÏdrMr ŷYdcVm/Ac~oS>mo hmò .

gd©gmYmaUnUo 35% gm¡aeŠVr hr namdVuV Ho$cr OmVo. `mcmM n¥ÏdrMr ŷYdcVm Ago
åhUVmV.
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Ajm§emZwgma n¥ÏdrÀ`m ŷYdcVoV ~Xc hmoV OmVmo. CîU H${Q>~§Yr` àXoemV ŷYdcVm
30% n ª̀V AgVo. Va Y«wdr` àXoemV ŷYdcVoMo à_mU 50% n ª̀V dmT>Vo.

2.2.2.1 gm¡aeŠVr {dVaUmda n[aUm_ H$aUmao KQ>H$ (Insolation : Factors

affecting on Insolation) :-

gỳ m©nmgyZ n¥Ïdrcm {_iUmè`m gm¡aeŠVrMo {dVaU gd©Ì gmaIo Zmhr. gm¡aeŠVrÀ`m {dVaUmda

{d{dY KQ>H$m§Mm n[aUm_ hmoVmo. `mVrc H$mhr à_wI KQ>H$ nwT>rcà_mUo AmhoV.

1. gy`©{H$aUm§Mm ^yn¥îR>mer hmoUmam H$moZ :-

n¥ÏdrMm ~mø AmH$ma dH«$ Agë`m_wio d gỳ © pñWa Agë`m_wio n¥Ïdrda nS>Umè`m
gỳ ©{H$aUm§Mm H$moZ gd©Ì g_mZ ZgVmo. n¥Ïdrda Á`m{R>H$mUr gỳ ©{H$aUo c§~ê$n nS>VmV VoWo H$_r
OmJm ì`mnë`m_wio gm¡aeŠVr OmñV {_iVo. c§~ê$n gỳ ©{H$aUo dmVmdaUmVyZ H$_r àdmg H$aV
Agë`m_wio CîUVm dm`m OmÊ`mMo à_mU H$_r AgVo. Ë`m_wio c§~ê$n gỳ ©{H$aUm_wio gm¡aeŠVr

OmñV {_iVo. `mCcQ> {Vanr {H$aUo ŷn¥îR>mMm OmñV ^mJ ì`mnV Agë`m_wio d dmVmdaUmÀ`m
OmñV ^mJmVyZ àdmg H$arV Agë`mZo H$_r gm¡aeŠVr {_iVo. Va Y«wdr` àXoemV gỳ ©{H$aUo {Vanr
nS>V Agë`mZo gm¡aeŠVr {_iÊ`mMo à_mU H$_r AgVo.

2. {XZ_mZ d amÌr_mZ H$mcmdYr :-

n¥ÏdrÀ`m n[a «̂_Um_wio n¥Ïdrda gd©Ì {Xdg d amÌ `m§Mm H$mcmdYr gmaIm ZgVmo. 24

VmgmÀ`m H$mcmdYrV Oa {XZ_mZ H$mcmdYr OmñV Agoc VoWo gm¡aeŠVr {_iÊ`mMo à_mU OmñV
AgVo. na§Vw {XZ_mZ chmZ Agoc d amÌr_mZ _moR>o Agoc Va gm¡aeŠVr H$_r {_iVo. {Xdg d amÌ
`m§À`m H$mcmdYrV F$VwZwgma \$aH$ nS>Vmo.

AmH¥$Vr H«$. 4.2 gy`©{H$aUm§Mm ^yn¥îR>mer hmoUmam H$moZ
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21 _mM© d 22 gßQ>|~a `m XmoÝhr {Xder {dfwd{XZm_wio g§nyU© n¥Ïdrda {Xdg d amÌrMm
H$mcmdYr 12-12 Vmgm§Mm AgVmo. Ë`m{Xder gỳ ©{H$aUo {dfwdd¥Îmmda c§~ê$n nS>ë`m_wio gm¡aeŠVr

OmñV {_iVo. na§Vw CÎma d X{jU Yw«dmH$S>o gỳ ©{H$aUo {Vanr nS>ë`m_wio gm¡aeŠVr H$_r {_iVo.

21 OyZcm gỳ © H$H©$d¥Îmmda Agë`m_wio H$H©$d¥Îmmda gỳ ©{H$aUo c§~ê$n nS>VmV. `mM
H$mcmdYrV CÎma JmocmYm©V {XdgmMm H$mcmdYr _moR>m Agë`m_wio gm¡aeŠVr OmñV {_iVo. `mCcQ>
X{jU JmocmYm©V gỳ ©{H$aUo {Vanr nS>ë`m_wio d {Xdgm§Mm H$mcmdYr chmZ Agë`mZo gm¡aeŠVr
H$_r {_iVo.

22 gßQ>|~a Z§Va gỳ m©Mo X{jUm`Z gwê$ hmoD$Z 21 {S>g|~acm gỳ © _H$ad¥Îmmda c§~ê$n
àH$meVmo. `m H$mcmdYrV X{jU JmocmYm©V {XZ_mZ _moR>o d amÌr_mZ chmZ Agë`mZo gm¡aeŠVr

OmñV {_iVo. `mCcQ> CÎma JmocmYm©V gỳ © Xÿa Agë`m_wio d {Vanr gỳ ©{H$aUo nS>V Agë`m_wio
H$_r gm¡aeŠVr {_iVo.

3. gỳ © d n¥Ïdr_Yrc A§Va :-

n¥Ïdr gỳ m©̂ modVr {\$aVmZm c§~ dVw©imH$ma _mJm©Zo «̂_U H$aVo. `m n[a «̂_U H$mimV H$Yr
gỳ m©Odi Va H$Yr gỳ m©nmgyZ Xÿa OmVo. 4 Owc¡ amoOr gỳ © d n¥Ïdr_Yrc A§Va 1512 cj {H$._r.

AgVo. ho A§Va gdm©V OmñV Agë`m_wio `mg Angỳ © pñWVr Ago åhUVmV. `m pñWVrV n¥ÏdrÀ`m
Xa Mm¡ag g|Q>r_rQ>a joÌmcm 1.88 H°$car CîUVm {_iVo. åhUOoM gm¡aeŠVr {_iÊ`mV KQ> hmoVo.

3 OmZodmar amoOr gỳ © d n¥Ïdr_Yrc A§Va 1464 cj {H$._r. AgVo. ho A§Va dfm©Vrc
H$_rV H$_r Agë`m_wio `m {XderÀ`m n¥ÏdrÀ`m pñWVrcm "Cngỳ © pñWVr' Ago åhUVmV. Cngỳ ©
pñWVrV n¥ÏdrÀ`m Xa Mm¡ag g|Q>r_rQ>acm 2.01 H°$car CîUVm {_iVo. hr CîUVm gamgarnojm
WmoS>rer OmñV AgVo.

4. O_rZ d nmUr `m§Mo JwUY_© :-
CîUVm J«hU d CËgO©Z H$aÊ`mMo JwUY_© O_rZ d nmÊ`mMo {^ÝZ-{^ÝZ AmhoV. O_rZ

AmH¥$Vr H«$. 4.3 n¥ÏdrMr Angy`© d Cngy`© pñWVr
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cdH$a VmnVo d cdH$a W§S> hmoVo. H$maU O_rZ KZ, AnmaXe©H$ d pñWa Agë`m_wio H$_r OmS>rMm
Wa cdH$a Vmndcm OmVmo. _mÌ H$_r CîUVm gmR>dë`m_wio CîUVoMo CËgO©Zhr cdH$a hmoD$Z

cdH$a W§S> hmoVo. CÎma JmocmYm©V O{_ZrMo à_mU OmñV Agë`m_wio `m ŷJmocmYm©V H$_r gm¡aeŠVr
{_iVo.

nmUr C{eam VmnVo d C{eam W§S> hmoVo, H$maU nmUr Mc, ApñWa, nmaXe©H$ Agë`m_wio
OmñV OmS>rMm Wa Vmn{dcm OmVmo. Ë`m_wio nmUr VmnÊ`mg Cera cmJVmo. _mÌ nmÊ`mÀ`m OmñV
OmS>rÀ`m WamV OmñV gm¡aeŠVr emofë`m_wio A{YH$ CîUVm AgVo. `m CîUVoÀ`m CËgO©Zmg OmñV
H$mcmdYr cmJV Agë`m_wio nmUr gmdH$me W§S> hmoVo. X{jU JmocmY© _hmgmJam§Zr OmñV
ì`mnë`m_wio `m OcJmocmYm©g OmñV gm¡aeŠVr {_iVo.

5. O{_ZrMo ñdê$n :-

O{_ZrÀ`m ñdê$nmZwgma CîUVm emofU H$aÊ`mMo à_mU ~XcV AgVo. n¥Ïdrda O{_ZrMo
àH$ma {^ÝZ-{^ÝZ Agë`m_wio IS>H$mi O{_ZrÀ`m àXoemV gm¡aeŠVr OmñV emofyZ KoVcr OmVo.
`mCcQ> JmimMr d {MH$U_mVrMr O_rZ H$_r gm¡aeŠVr emofyU KoVo.

6. O{_ZrMm a§J :-

H$miçm a§JmÀ`m _¥Xodê$Z gm¡aeŠVr namdV©ZmMo à_mU H$_r Agë`m_wio H$miçm a§JmÀ`m
_¥XoÀ`m àXoemV gm¡aeŠVrMo {dVaU OmñV hmoVo. _mÌ O{_ZrMm a§J nm§T>am Agë`mg gm¡aeŠVrÀ`m
namdV©ZmMo à_mU dmT>V AgVo. Ë`m_wio Aem àXoemV H$_r gm¡aeŠVr emofë`m_wio H$_r CîUVm
{_iVo.

7. dZñnVrMo AmÀN>mXZ :-

O{_Zrdarc dZñnVrÀ`m AmÀN>mXZmMm n[aUm_ gm¡aeŠVrÀ`m {dVaUmda hmoVmo. dZñnVrMo
AmÀN>mXZ XmQ> Agë`mg gm¡aeŠVr ŷn¥îR>mn ª̀V nmohMy eH$V Zmhr. `m{edm` dZñnVr_wio AmÐ©Vm
OmñV AgVo. Ë`m_wio gm¡aeŠVrMo emofU hmoD$Z ŷn¥îR>mcm H$_r gm¡aeŠVr {_iVo. åhUyZM JdVmi
Hw$aUo d KZXmQ> O§JcmÀ`m àXoemV H$_r gm¡aeŠVr {_iVo. `mCcQ> dZñnVr {dahrV AmogmS> àXoemV
gm¡aeŠVrg AS>Wim Zgë`m_wio gm¡aeŠVr OmñV {_iVo. dmid§Q>r àXoemV dZñnVtÀ`m A^mdm_wio
gm¡aeŠVr {_iÊ`mMo à_mU OmñV AgVo.

8. dmVmdaUmMm n[aUm_ :-

gm¡aeŠVr dmVmdaUmVyZ n¥Ïdr n¥îR>^mJmH$S>o òVmZm nwT>rc VrZ {H«$`m§Mm n[aUm_ hmoVmo.

A) {d{H$aU : dmVmdaUmVrc YwcrH$Um§Mm AmH$ma chmZ Agoc Va gỳ ©{H$aUo AS>dcr
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OmD$Z gm¡aeŠVr dmVmdaUmV gd©Xÿa \o$H$cr OmVo. `m {H«$ òcm {d{H$aU Ago åhUVmV. {d{H$aUmMo
à_mU OmñV Agë`mg Ë`m{R>H$mUr H$_r gm¡aeŠVr {_iVo.

~) namdV©Z : dmVmdaUmVrc YwcrH$Um§Mm ì`mg gm¡aeŠVrÀ`m charnojm _moR>m Agë`mg
gỳ ©{H$aUm§Mo namdV©Z hmoD$Z gỳ ©{H$aUo AdH$memH$S>o \o$H$cr OmVmV. hr {H«$`m OoWo OmñV à_mUmV hmoVo
Ë`m {R>H$mUr H$_r gm¡aeŠVr {_iVo.

H$) emofU : dmVmdaUmVrc {d{dY dm ỳ, YwcrH$U d ~mîn `m§À`mÛmao gm¡aeŠVr ŷn¥îR>mH$S>o
òVmZm emofyZ KoVcr OmVo. Ë`m_wio dmVmdaUmV emofU {H«$ òÛmao ~arMer gm¡aeŠVr IM© hmoVo. emofU

{H«$`m Á`m{R>H$mUr OmñV hmoVo VoWo gm¡aeŠVr H$_r {_iVo.

9. nd©V/S>m|JamMr {Xem :-

n¥Ïdr n¥îR>^mJmdarc nd©Vm§Mr {Xem doJdoJir Amho. {h_mc` nd©V nyd©-npíM_ {XeoV
ngacocm Agë`m_wio nd©V CVmamÀ`m {Xem CÎma d X{jU AmhoV. Ë`m_wio gỳ ©{H$aUm§À`m {XeoZo

CVma Agë`mg Ë`m àXoemVrc gỳ ©{H$aUo H$_r OmJm ì`mnVmV. Ë`m_wio gm¡aeŠVr OmñV {_iVo.
{h_mc` nd©VmÀ`m X{jUoH$S>rc CVmamda `mM H$maUm_wio gm¡aeŠVr OmñV {_iVo. `mCcQ>
CÎmaoH$S>rc {h_mc`mÀ`m CVmamda gỳ ©{H$aUo {Vanr nS>V Agë`m_wio OmñV OmJm ì`mnVmV,
n[aUm_r gm¡aeŠVr H$_r {_iVo.

10. gy`m©darc S>mJ :-

gỳ m©darc S>mJm§Mo MH«$ Xa 11 dfm©Mo AgVo. `m MH«$mZwgma gỳ ©S>mJm§Mo à_mU OmñV
Agë`mg AmëQ´>mìhm`mocoQ> {H$aUo A{YH$ à_mUmV gỳ m©À`m n¥îR>^mJmnmgyZ CËg{O©V hmoVmV. Ë`m_wio
`m H$mcmdYrV gm¡aeŠVr {_iÊ`mMo à_mU dmT>V OmVo. _mÌ BVadoir gỳ m©darc S>mJm§Mo à_mU H$_r
Agë`m_wio H$mhr à_mUmV gm¡aeŠVr H$_r {_iVo.

AmH¥$Vr H«$. 4.4 gy`©{H$aUm§Mm ^yn¥îR> CVmamÀ`m {XeoZwgma hmoUmam H$moZ
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4.2.3 Vmn_mZ
hdoÀ`m {d{dY A§Jmn¡H$s Vmn_mZ hm KQ>H$_hÎdnyU© AgyZ hdoÀ`m BVa A§Jmda (dm ỳ̂ ma,

dmao, d¥îQ>r) n[aUm_ H$arV Agë`m_wio Ë`mcm "{Z §̀ÌU' KQ>H$ Agohr åhUVmV. gỳ ©{H$aUm_wio
àË`j hdm VmnV Zmhr. àW_ gm¡aeŠVr n¥Ïdrn¥îR>^mJmcm {_iVo. Ë`mZ§Va ŷn¥îR>mnmgyZ CËg{O©V
hmoUmè`m CîUVonmgyZ dmVmdaUmVrc hdm ~XcVo. hdoMo ŷn¥îR>mcJVMo Wa AJmoXa VmnVmV Z§Va
daMo Wa VmnVmV. dmVmdaU dhZ, CËgO©Z d A{^gaU `m {H«$`m§Ûmao Vmndco OmVo.

hdoMo Vmn_mZ _moOÊ`mgmR>r gmYm Vmn_mnH$, H$_mc d {H$_mZ Vmn_mnH$ d Vmn_mZ coIH$
`m CnH$aUm§Mm dmna Ho$cm OmVmo. hdoMo Vmn_mZ A§e \°$aoZmB©Q> d A§e gopëg`g_Ü ò _moOco OmVo.

hdoÀ`m Vmn_mZmda hdoMm Xm~, ~mînr^dZ, AmÐ©Vm, dmao, T>J, d¥îQ>r BË`mXr KQ>H$
Adc§~yZ AgVmV. gd© gOrdg¥îQ>rcm OJÊ`mgmR>r d {dH${gV hmoÊ`mgmR>r Vmn_mZmMr Amdí`H$Vm
AgVo. åhUyZ hdoÀ`m Vmn_mZmMm Aä`mg _hÎdnyU© R>aVmo.

4.2.3.1 hdoÀ`m Vmn_mZmda n[aUm_ H$aUmao KQ>H$ :-
n¥Ïdrda gd©Ì hdoMo Vmn_mZ gmaIo AmT>iV Zmhr. H$maU hdoÀ`m Vmn_mZmda AZoH$

KQ>H$m§Mm n[aUm_ hmoVmo. hdoÀ`m Vmn_mZmda n[aUm_ H$aUmao KQ>H$ nwT>rcà_mUo AmhoV.

1. Ajm§e :-

n¥Ïdrdarc Ajm§emZwgma Vmn_mZ ~XcV OmVo. {dfwdd¥ÎmmnmgyZ CÎma d X{jU Y«wdmH$S>o
OmVmZm Vmn_mZ H$_r-H$_r hmoV OmVo. H$maU {dfwdd¥Îmr` àXoemV g§nyU© df©̂ a gỳ ©{H$aUo c§~ê$n
nS>VmV d H$_r OmJm ì`mnV Agë`m_wio gm¡aeŠVr OmñV {_iyZ hdoMo Vmn_mZ dmT>Vo. na§Vw
{dfwdd¥ÎmmnmgyZ.XmoÝhr Y«wdmH$S>o gỳ ©{H$aUo {Vanr hmoV OmVmV. {Vanr gỳ ©{H$aUo OmñV OmJm ì`mnV
Agë`m_wio {_iUmè`m gm¡aeŠVrMo à_mmU H$_r AgVo. Ë`m_wio H$_r CîUVm {_imë`mZo hdoMo
Vmn_mZ H$_r AgVo.

4.5
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2. g_wÐgnmQ>rnmgyZ C§Mr :-

n¥Ïdrcm {_iUmè`m CîUVonmgyZ hdm ImcyZ da VmnV OmVo. Ë`m_wio g_wÐgnmQ>rcJV
Vmn_mZ OmñV AgVo. Va g_wÐgnmQ>rnmgyZ OgOgo C§M Omdo VgVgo Vmn_mZ H$_r hmoV OmVo.
gd©gmYmaUnUo 160 _rQ>a C§Mrcm 1 A§e go.J«o. Vmn_mZ H$_r hmoVo. Ë`m_wio dmB© òWo Vmn_mZ
OmñV AmT>iVo. Va OmñV C§Mrdarc _hm~ioída d nmMJUr òWo Vmn_mZ H$_r AmT>iVo. C§MrZwgma

hdoMm Xmn H$_r Pmë`m_wio hdoMo àgaU hmoD$Z Vmn_mZ H$_r AmT>iVo. dmVmdaUmÀ`m ImcÀ`m
WamV YwcrH$U d  ~mîn OmñV Agë`m_wio CîUVm OmñV J«hU Ho$cr OmVo. Ë`m_wio Vmn_mZ OmñV
AgVo. na§Vw g_wÐgnmQ>rnmgyZ OgOgo C§M Omdo VgVgo YwcrH$U ~mîn d dm ỳ§Mo à_mU H$_r
Pmë`m_wio Vmn_mZ H$_r AgVo.

AmH¥$Vr H«$. 2.6 : g_wÐgnmQ>rnmgyZ C§Mr d Vmn_mZ ghg§~§Y

3. g_wÐgm{ZÜ` :-

g_wÐgm{ZÜ`mMm n[aUm_ hdoÀ`m Vmn_mZmda hmoVmo. g_wÐmcJV AgUmè`m hdoMo Vmn_mZ

H$_r AgVo. Va g_wÐmnmgyZ OgOgo Xÿa Omdo VgVgo Vmn_mZ dmT>V OmVo. nmUr Ceram VmnV

Agë`m_wio {Xdgm VmnVmZ H$_r AgVo. Va nmUr gmdH$me W§S> hmoV Agë`m_wio amÌrMo Vmn_mZ

\$mago H$_r hmoD$ {Xco OmV Zmhr. g_wÐ{H$Zmè`mÀ`m àXoemV {XdgmÀ`m g_wÐmH$Sy>Z O{_ZrH$S>o

dmhUmè`m Imè`m dmè`m_wio d amÌr O_rZrdê$Z g_wÐmH$So dmhUmè`m _VcB© dmè`m_wio Vmn_mZ

g_ amhVo. _mÌ g_wÐmnmgyZ Xÿa A§Vamda `m gmJar dmè`mMm d g_wÐgm{ZÜ`mMm à^md nS>V Zmhr.

åhUyZ g_wÐmnmgyZ OgOgo Xÿa Omdo, VgVgo Vmn_mZ dmT>Vo. g_wÐgm{ZÜ` cm^coë`m _w§~B©Mo

Vmn_mZ H$_r AgyZ I§S>mÝVJ©V àXoemV AgUmè`m ZmJnyaMo Vmn_mZ _mÌ OmñV Amho.
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4. àM{cV dmao :-

EImÚm XoemV {d{eîR> H$mi EH$mM àH$maMo dmao dmhV AgVrc Va Ë`m§Mm n[aUm_ hdoÀ`m

Vmn_mZmda hmoV AgVmo. Ago dmao W§S> àXoemdê$Z òV AgVrc Va Vmn_mZ H$_r Ho$co OmVo. na§Vw

Oa ho dmao CîU àXoemH$Sy>Z òV AgVrc Va Vmn_mZ dmT>{dco OmVo. Z¡F$Ë` _m¡g_r dmao g_wÐmdê$Z

òV Agë`m_wio ^maVmVrc hdoMo Vmn_mZ H$_r hmoÊ`mg _XV hmoVo.

5. g_wÐàdmh :-

g_wÐmVyZ CîU d W§S> gmJar àdmh dmhV AgVmV. g_wÐ àdmhm§Mm cJVÀ`m àXoemÀ`m

Vmn_mZmda n[aUm_ hmoVmo. CîU àdmhm_wio Vmn_mZ dmT>Vo, Va erV àdmhm_wio Vmn_mZ H$_r hmoVo.

CîU àdmhmdê$Z dmhUmao dmao CîU AgVmV. Ë`m_wio cJVÀ`m àXoemMo Vmn_mZ dmT>{dVmV.

A_o[aHo$À`m g§̀ wŠV g§ñWmZÀ`m nyd© d Am½Zò  {H$Zmè`mOdiyZ Jë\$ ñQ´>r_ hm CîU àdmh dmhV

Agë`m_wio {H$Zmè`mMo Vmn_mZ dmT>Vo.

erV àdmhmdê$Z dmhUmao dmao W§S> AgVmV. `m àdmhmdê$Z O{_ZrH$S>o òUmè`m dmè`m_wio

Vmn_mZ H$_r Ho$co OmVo. H°$ZS>mÀ`m B©emÝ` {H$Zmè`mOdiyZ c°~«mS>moa erV àdmh dmhV Agë`m_wio

{H$Zmar àXoemMo Vmn_mZ H$_r Pmco Amho.

6. T>Jm§Mo AmÀN>mXZ :-

AmH$me T>JmZo A «̂mÀN>m{XV Agë`mg gm¡aeŠVrÀ`m namdV©ZmMo à_mU dmT>Vo. Ë`m_wio

ŷn¥îR>mcm H$_r gm¡aeŠVr {_iVo d Vmn_mZ H$_r AgVo. `mCcQ> Á`m àXoemV AmH$me {Za «̂ AgVo.

Ë`m ^mJmV gỳ ©{H$aUo O{_Zrn ª̀V nmohMV Agë`m_wio Vmn_mZ OmñV AmT>iVo.

AmH¥$Vr H«$. 4.7
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7. nO©Ý` :-

OmñV nO©Ý`mÀ`m àXoemVrc ~arMer CîUVm Amocga O{_ZrVrc nmÊ`mMo ~mînr^dZ

H$aÊ`mV IM© hmoVo. Ë`m_wio hdoMo Vmn_mZ H$_r AgVo. `mCcQ> H$_r nO©Ý`mÀ`m àXoemVrc O_rZ

H$moaS>r Agë`m_wio Vmn_mZ OmñV AgVo.

8. dZñnVtMo AmÀN>mXZ :-

KZXmQ> O§JcmÀ`m àXoemV gỳ ©{H$aUo O{_Zrn ª̀V nmohMÊ`mg AS>Wim hmoVmo. Ë`m_wio

O{_Z \$maer VmnV Zmhr. VgoM dZñnVtÛmao hmoUmè`m ~mîn CËgO©Zm_wio hdoMr AmÐ©Vm OmñV

AgVo. hdoVrc ho ~mîn CîUVoMo emofU H$arV Agë`m_wio hdoMo Vmn_mZ \$mago dmT>V Zmhr.

`mCcQ> Z¡g{J©H$ dZñnVtMo AmÀN>mXZ Zgcoë`m dmid§Q>r àXoemV Vmn_mZ OmñV AgVo.

9. _¥Xm àH$ma d a§J :-

dmiw{_lrV IS>H$mi O_rZ gm¡aeŠVr OmñV emofyZ KoV Agë`m_wio Aem àXoemV hdoMo
Vmn_mZ OmñV AgVo. `mCcQ> JmimMr d {MH$U_mVrMr _¥Xm H$_r gm¡aeŠVr emofyZ KoVo, Ë`m_wio
Ë`m{R>H$mUMo Vmn_mZ H$_r AgVo.

10. O{_ZrMm CVma :-

O{_ZrMm X{jUoH$S>rc CVma d CÎmaoH$S>rc CVma òWrc Vmn_mZmV {^ÝZVm AmT>iVo.
gỳ ©{H$aUm§À`m {XeoZo ŷn¥îR>mMm CVma Agë`mg Vr c§~ê$n nS>ë`m_wio H$_r OmJm ì`mnVmV,

Ë`m_wio OmñV CîUVm {_imë`m_wio Vmn_mZ H$_r AgVo. _mÌ gỳ ©{H$aUm§À`m {déÜX {XeoZo CVma
Agë`mg gỳ ©{H$aUo OmñV OmJm ì`mnVmV, Ë`m_wio H$_r CîUVm {_iVo. gmh{OH$M Aem àXoem§Mo
Vmn_mZ H$_r AgVo.
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4.2.3.1 Vmn_mZmMo {dVaU     (Distribution of Temperature)

n¥Ïdrn¥îR>^mJmda VgoM dmVmdaUmV hdoÀ`m Vmn_mZmMo {dVaU g_mZ AmT>iV Zmhr, H$maU
hdoÀ`m Vmn_mZmda n[aUm_ H$aUmao KQ>H$ Ag_mZ[aË`m {dVarV Pmë`m_wio Vmn_mZmMo {dVaUhr
H$_r-OmñV à_mUmV Pmcoco Amho. Vmn_mZmMo ^m¡Jmo{cH$ {dVaU nwT>rcà_mUo XmoZ àH$mao gm§{JVco

OmVo.

A) Vmn_mZmMo AmS>ì`m {XeoVrc {dVaU qH$dm {jVrO g_m§Va {dVaU (Horizontal

Distribution of Temprature)

{dfwdd¥ÎmmnmgyZ CÎma d X{jU Y«wdmn ª̀VÀ`m Ajd¥ÎmmZwgma Vmn_mZmV ~Xc hmoV OmVmo.
Ajm§emZwgma Vmn_mZ {dVaUmMo VrZ {d^mJ nmS>co OmVmV.

1. CîU H${Q>~§Y :-

{dfwdd¥ÎmmnmgyZ H$H©$d¥Îmmn ª̀V d X{jUog _H$ad¥Îmmn ª̀V n¥ÏdrMm Omo àXoe òVmo, Ë`mcm CîU
H${Q>~§Y Ago åhUVmV. `m àXoemV df©̂ a gỳ ©{H$aUo H$moUË`m Zm H$moUË`m Var {R>H$mUr c§~ê$n
nS>VmV, Ë`m_wio gm¡aeŠVr OmñV {_iyZ Vmn_mZ OmñV AgVo.

2. g_{eVmoîU H${Q>~§Y :-

XmoÝhr JmocmYm©V 231/2
0 Vo 661/2

0 `m Ajd¥ÎmmXaå`mZ AgUmè`m àXoemg "g_{eVmoîU

H${Q>~§Y' Ago åhUVmV. `m àXoemV CÝhmiçmV Vmn_mZ CîU Va {hdmiçmV erV AgVo. `m

{d^mJmV gỳ ©{H$aUo gmYmaUV: {Vanr nS>V Agë`m_wio Vmn_mZ _Ü`_ AgVo.
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3. erV H${Q>~§Y :-

CÎma d X{jU JmocmYm©Vrc 661/2

0
 CÎma (AmpŠQ>©H$d¥Îm) Am{U 661/2

0 
(A§Q>mpŠQ>©H$d¥Îm) Vo

900
 CÎma d X{jU Y«wdmÀ`m Xaå`mZ AgUmè`m àXoemcm erV H${Q>~§Y Ago åhUVmV. `m ^mJmV

df©̂ a gỳ ©{H$aUo IynM {Vanr nS>VmV. Ë`m_wio gm¡aeŠVr H$_r {_iyZ Vmn_mZ A{Ve` H$_r AgVo.

n¥Ïdrdarc Vmn_mZmMo {jVrO g_m§Va {dVaU Xe©{dÊ`mgmR>r g_Vmn aofm H$mT>ë`m OmVmV.

ZH$memda g_mZ Vmn_mZmMr ñWio OmoS>Umè`m aofm§Zm "g_Vmn aofm' Ago åhUVmV. ZH$memda

g_Vmnaofm H$mT>VmZm àË òH$ ñWimMo g_wÐgnmQ>rMo Vmn_mZ H$mT>VmV. CXm. g_wÐgnmQ>rnmgyZ 800

_rQ>a C§Mrda AgUmè`m "A' `m ehamMo Vmn_mZ 200
 g|.J«o.Amho. 160 _rQ>a C§Mrcm 10

 g|.J«o.

Vmn_mZmÀ`m gm_mÝ` èhmg Xamà_mUo 200 + 50 = 250 g|.J«o. Vmn_mZ hmoB©c. Ë`m_wio g_mVn

aofm Ë`m ñWim§Mo dmñVd Vmn_mZ Xe©{dV ZmhrV. OmZodmar d Owc¡ ho XmoÝhr _{hZo AZwH«$_o {hdmim

d CÝhmim `m F$VwMo à{V{ZYrËd H$aVmV. `m XmoÝhr _{hÝ`mVrc g_Vmn aofm§Mo n¥ÏdrÀ`m

ZH$memdarc {ZarjU Ho$ë`mZ§Va nwT>rc d¡{eîQ>ço AmT>iVmV.

1. g_Vmnaofm `m gd©gmYmaUnUo ZH$memda nyd©-npíM_ Jocoë`m AgyZ Ë`m Ajd¥Îmm§Zm

OdiOdi g_m§Va AgVmV. `mdê$Z Ajd¥Îmm§Mm n[aUm_ n¥Ïdrdarc Vmn_mZmÀ`m

{dVaUmda hmoV Agë`mMo {gÜX hmoVo.

2. g_wÐ d ŷ̂ mJmÀ`m gr_oda `m aofm dmH$coë`m AgVmV. g_wÐmda `m aofm EH$_oH$m§Zm

g_m§Va AgVmV. _mÌ ŷ̂ mJmda `m aofm ZmJ_moS>r AmH$mamÀ`m AmT>iVmV.

3. g_wÐ {H$Zmè`mOdiyZ CîU àdmh dmhV Agë`mg `m aofm CÎma Y«wdmH$S>o Va erV

àdmh dmhV Agë`mg {dfwdd¥ÎmmH$S>o PwH$coë`m AgVmV.

4. XmoZ g_Vmn aofm§_Yrc A§Va H$_r Agë`mg Ë`m{R>H$mUr Vmn_mZmV erK« ~Xc AgVmo.

`mCcQ> Ë`m§À`mV A§Va OmñV Agë`mg Vmn_mZmV _§X ~Xc AgVmo.

5. g_Vmn aofm§À`m gmhmæ`mZo g§nyU© OJ^amÀ`m Vmn_mZmMo {dVaU ñnîQ> H$aVm òVo.

r Vmn_mZmMo C ô {dVaU (Vertical Distribution of Temperature)

gm¡aeŠVr n¥Ïdrn¥îR>^mJmcm {_imë`mZ§Va n¥Ïdrn¥îR>^mJmnmgyZ CîUVoMo CËgO©Z gwê$ hmoVo.
Ë`m_wio gd©àW_ n¥Ïdrn¥îR>^mJmcJVÀ`m dmVmdaUmÀ`m WamMo Vmn_mZ dmTy> cmJVo. Ë`mZ§Va
dmVmdaUmMo daMo Wa dhZ, CËgO©Z d A{^gaU {H«$ òÛmao Vmn{dco OmVmV.
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dmVmdaUr` Vmn_mZmÀ`m {d{dY {ZarjUmdê$Z Ago AmT>iVo H$s, g_wÐgnmQ>rnmgyZ OgOgo

C§M Omdo VgVgo Vmn_mZ H$_r-H$_r hmoV OmVo. 160 _rQ>a C§Mrcm 10
 g|.J«o. Vmn_mZ H$_r hmoV

OmVo. C§MrZwgma Vmn_mZ H$_r hmoÊ`mÀ`m `m Xamcm Vmn_mZmMm gm_mÝ` èhmg Xa Ago åhUVmV.

F$Vw_mZmZwgma Vmn_mZ H$_r hmoÊ`mMm Xa WmoS>m\$ma ~XcVmo. CÝhmiçmV 160 _rQ>a C§Mrcm 1.10

g|.J«o. Vmn_mZ H$_r hmoVo, Va {hdmiçmV 0.80
 g|.J«o. Vmn_mZ H$_r hmoVo. C§MrZwgma Vmn_mZ H$_r

hmoÊ`mMr H$maUo nwT>rcà_mUo AmhoV.

dmVmdaU àË`j gỳ ©{H$aUm§nmgyZ VmnV Zmhr. gm¡aeŠVrÛmao àW_ n¥Ïdr n¥îR>^mJ Vmn{dcm

OmVmo. Z§Va CîUVm CËgO©ZmZo dmVmdaUmMo ImcMo Wa Vmndco OmVmV. Z§Va Ë`mÀ`mdaMo Wa

Vmndco OmVmV. Ë`m_wio H$_r C§Mrda OmñV Vmn_mZ Am{U OmñV C§Mrda H$_r Vmn_mZ AgVo.

dmVmdaUmÀ`m ImcÀ`m WamV ~mîn, dm ẁ d YwcrH$Um§Mo à_mU OmñV Agë`m_wio ŷn¥îR>mnmgyZ

CËg{O©V hmoUmar CîUVm `m KQ>H$mnmgyZ emofcr OmVo. Ë`m_wio Vmn_mZ OmñV AgVo. dmVmdaUmÀ`m

daÀ`m WamV ~mîn, dm ẁ, YwcrH$U H$_r Agë`m_wio Vmn_mZ H$_r AgVo.

g_wÐgnmQ>rcJV hdoMm Xm~ OmñV AgVmo. Ë`m_wio hdoMo Wa XmQ> AgVmV. Ë`m_wio hdoMo

Vmn_mZ OmñV AgVo. na§Vw C§MrZwgma hdoMo Wa {dai hmoV OmVmV, Ë`m_wio Vmn_mZ H$_r AgVo.

4.2.3.3 Vmn_mZmMr {dnarVVm

g_wÐgnmQ>rnmgyZ C§MrZwgma Vmn_mZ H$_r-H$_r hmoV OmVo. `mcmM Vmn_mZmMm gm_mÝ` èhmg

Xa Ago åhUVmV. na§Vw {d{eîQ> n[apñWVrV C§MrZwgma Vmn_mZ H$_r hmoÊ`mÀ`m EodOr Vmn_mZ dmT>V

OmVo. `mcmM Vmn_mZmMr {dnarVVm Ago åhUVmV. åhUOoM C§MrZwgma Vmn_mZ H$_r hmoÊ`mEodOr

dmT>coco AmT>iVo.

r Vmn_mZmMr {dnarVVm hmoÊ`mgmR>r AZwHy$c n[apñWVr :-

Vmn_mZmMr {dnarVVm gd© {R>H$mUr AmT>iV Zmhr, na§Vw nwT>rc àH$maMr n[apñWVr Agë`mg

Vmn_mZmMr {dnarVVm KSy>Z òVo.

1. nd©Vr` àXoe : nd©Vr` àXoemVrc XarÀ`m {R>H$mUr amÌrÀ`m doir nd©VmMo _mWo d

Xè`mMo H$mR> cdH$a W§S> hmoVmV. na§Vw XarVrc hdm CîU AgVo. na§Vw Z§Va H$mR>mdarc

W§S> hdm OS> Agë`m_wio CVmamdê$Z KgaV-KgaV XarÀ`m VimH$S>o òVo. `mMdoir

XarÀ`m ImcÀ`m WamV hdm W§S> AgyZ Xar_Ü ò C§MrZwgma Vmn_mZ dmT>VmZm AmT>iVo.

1
2

1
2
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2. {hdmim F$Vw : {hdmiçmV {XdgmMm H$mcmdYr chmZ AgVmo d amÌ _moR>r AgVo.
{hdmiçmV amÌr_mZmMm H$mcmdYr _moR>m Agë`m_wio ŷn¥¥îR>mnmgyZ CîUVoÀ`m CËgO©ZmgmR>r

XrK© H$mcmdYr {_iVmo. Ë`m_wio O_rZ W§S> hmoD$Z Ë`mcJVMo hdoMo Wa W§S> hmoVmV. na§Vw
Ë`mÀ`m daÀ`m WamV AOyZ ŷn¥îR>mH$Sy>Z CËg{O©V Pmcocr CîUVm VerM {Q>Hy$Z am{hcocr
AgVo. Aem {R>H$mUr Vmn_mZmMr {dnarVVm AmT>iVo.

3. {Za^« AmH$me : AmH$me {Za^« Agë`mg ^yn¥îR>mH$Sy>Z CîUVm CËgO©Z _moR>çm
à_mUmV hmoVo, Ë`m_wio ŷn¥fR> W§S> hmoD$Z dmVmdaUmMo ImcMo Wa W§S> hmoVmV, na§Vw
Ë`mdarc dmVmdaUmÀ`m Wam§Mo Vmn_mZ OmñV Agë`m_wio Vmn_mZmMr {dnarVVm
KSy>Z `oVo.

4. pñWa hdm : hdm pñWa Agë`mg dmVmdaUmV CîUVoMo dhZ doJmZo hmoVo. Ë`m_wio
Vmn_mZmMr {dnarVVm KSy>Z òD$ eH$Vo. `mCcQ> hdm ApñWa Agë`mg {^ÝZ Vmn_mZmMr
hdm EH$Ì {_giyZ Vmn_mZ gd©Ì gmaIo amIco OmVo.

5. ~\$m©ÀN>m{XV àXoe : ~\$m©À`m gm{ÝZÜ`m_wio ŷn¥îR>mcJVMr hdm A{Ve` W§S> hmoVo,
na§Vw C§Mrdarc hdoMo Wa CËgO©ZmZo C~Xma amhÿZ Vmn_mZmMr {dnarVVm AmT>iVo.

Vmn_mZmÀ`m {dnarVVo_wio YwHo$ nS>Vo. YwHo$ {nHo$ d dZñnVrg _maH$ AgVo.
Vmn_mZmÀ`m {dnarVVo_wio hdoMo àXÿfU hmoVo.

r Vmn_mZmÀ`m {dnarVVoMo àH$ma :-

A) ŷn¥îR>r` {dnarVVm : {hdmim F$Vw, ñdÀN> hdm, {Za «̂ AmH$me d ~\$m©Mo AmÀN>mXZ
Agë`mg Ë`mcm cmJyZ Agcoë`m dmVmdaUmÀ`m WamMo Vmn_mZ IynM H$_r hmoVo. na§Vw hdoÀ`m daÀ`m
WamMo Vmn_mZ OmñV Agë`m_wio Vmn_mZmMr {dnarVVm KSy>Z òVo. Ë`mg ŷn¥îR>r` {dVarVVm Ago
åhUVmV.

~) CÀM dmVmdaUr` {dnarVVm : A{VC§Mrdarc dmVmdaUmV dm ỳMr ApñWaVm {Z_m©U hmoVo.
dm ẁametMr AYmoJm_r d CÜd©Jm_r hmcMmc hmoD$ cmJVo. `m hmcMmcr_wio W§S> hdm ImcÀ`m ~mOyg
Va CîU hdm hcH$s Agë`m_wio daÀ`m ~mOyg Amcocr AgVo. `mcmM CÀM dmVmdaUr` {dnarVVm
Ago åhUVmV.

H$) g§nH$s©` {dnarVVm : H$mhr {R>H$mUr CîU d W§S> dm ỳ amer EH$Ì Amë`m_wio `m
dm ẁametÀ`m gr_oda W§S> dm ẁamer Imcr òVmV. Va CîU dm ẁamer hcŠ`m Agë`m_wio da OmVo.
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Ë`m_wio H$_r C§Mrda Vmn_mZ H$_r AgVo, Va OmñV C§Mrda Vmn_mZ OmñV AgVo. `mcmM g§nH$s©̀
{dnarVVm Ago åhUVmV.

4.2.4 hdoMo Xm~ nÅ>o

4.2.4.1 dmVmdaUr` Xm~ (Atmospheric Pressure)

hdm_mZemñÌmMm Aä`mg H$aVmZm hdoÀ`m Xm~mMr _m{hVr AgUo Amdí`H$ AgVo. hdoÀ`m

Xm~mdaM dmao Adc§~yZ AgVmV. `m dmè`mMm n[aUm_ Vmn_mZ d d¥îQ>rda hmoVmo. Ë`m_wio hdm_mZ
{Z §̀ÌU H$aUmam KQ>H$ åhUyZ hdoÀ`m Xm~mH$S>o nm{hco OmVo. hdocm dOZ AgVo ho gd©àW_ B.g.
1651 _Ü ò Am°Q>mo \$m°Z JoarH$ `m O_©Z emñÌkmZo {gÜX Ho$co.

hdoÀ`m dOZm_wio {Z_m©U hmoUmè`m Xm~mg "dm ẁ̂ ma' Ago åhUVmV. hdoMm Xm~ B§M, nm¢S>,
{H$cmoJ«°_, go._r. d {_cr~ma BË`mXr EH$H$mV _moOVmV. dm ẁ̂ ma _moOÊ`mgmR>r {ZÐ©d dm ẁ̂ ma_mnH$,
\$m°{Q>©Z dm ẁ̂ ma_mnH$ Am{U dm ẁ̂ macoIH$ `m CnH$aUm§Mm dmna Ho$cm OmVmo.

4.2.4.2 hdoMm Xm~ {Z §̀{ÌV H$aUmao KQ>H$

n¥Ïdr n¥îR>^mJmda hdoMm Xm~ gd©Ì gmaIm Zmhr. _mUgmÀ`m S>moŠ`mda gd©gmYmaUnUo 125
{H$.J«°. hdoMm Xm~ AgVmo. gd©gmYmaUnUo 450 Ajd¥Îmmda g_wÐgnmQ>rcm hdoMm Xm~ 29.92 B§M
qH$dm 760 {_cr_rQ>a AWdm 1013.2 {_cr~ma AgVmo. hdoMm Xm~ ñWc d H$mcgmnoj ~XcVmo.
H$maU hdoÀ`m Xm~mda nwT>rc KQ>H$m§Mm n[aUm_ hmoVmo.

1. Vmn_mZ : nXmWm©Mo Vmn_mZ dmT>ë`mg Ë`mMo àgaU hmoVo. `m {Z`_mZwgma hdoMo Vmn_mZ
dmT>ë`mg Vr àgaU nmdVo. Ë`m_wio hdm {dai hmoD$Z hdoMm Xm~ H$_r hmoVmo. hdm àgaU
nmdë`m_wio Ë`mÀ`m OdiMr hdm Xm~cr OmD$Z AHw§$MZ nmdVo. Ë`m_wio H$_r Xm~mÀ`m

àXoemOdi OmñV Xm~mMo àXoe {Z_m©U hmoVmV. `mcmM "Vmnr` {Z §̀ÌU' Ago åhUVmV.
`mCcQ> hdoMo Vmn_mZ H$_r hmoV Joë`mg Vr hdm AHw§${MV nmdVo d hdm XmQ> hmoD$Z hdoMm
Xm~ dmT>Vmo.

2. g_wÐgnmQ>rnmgyZ C§Mr : ŷn¥îR>mnmgyZ OgOgo C§M Omdo VgVgo hdoMr KZVm H$_r hmoV
OmVo. H$maU ŷn¥îR>mcJVÀ`m hdoÀ`m Wamda dmVmdaUmÀ`m daÀ`m WamMm Xm~ nS>Vmo.
`m{edm` ŷn¥îR>mcJVÀ`m WamVrc hdoV dm ỳ, ~mîn d YwcrH$U `m§Mo à_mU OmñV

Agë`m_wio hdoMr KZVm dmT>Vo. Ë`m_wio g_wÐgnmQ>rda hdoMm Xm~ OmñV AgVmo. Va
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C§MrZwgma hdoMm Xm~ H$_r hmoV OmVmo. g_wÐgnmQ>rda hdoMm Xm~ 29.92 B§M qH$dm
1013.2 {_cr~ma AgVmo. g_wÐgnmQ>rnmgyZ 5490 _rQ>a C§Mrn ª̀V 108 _rQ>a C§Mrcm

hdoMm Xm~ 1 g|._r. qH$dm 13.6 {_cr~ma `mà_mUo H$_r hmoVmo.

3. hdoVrc ~mînmMo à_mU : H$moaS>çm hdoMo dOZ ~mîn ẁŠV hdonojm OmñV AgVo. Ë`m_wio
H$moaS>çm hdoMm Xm~ ~mîn ẁŠV hdonojm OmñV AgVmo. Ë`m_wio hdoV ~mînmMo à_mU

dmT>V Joë`mg hdoMm Xm~ H$_r hmoV OmVmo.

4. n¥ÏdrMo n[adcZ d JwéËdmH$f©U eŠVr : n¥ÏdrMo n[adcZ d JwéËdmH$f©U eŠVr_wio

hdoMm Xm~ C§MrZwgma H$_r hmoV OmVmo. g_wÐgnmQ>rMm àXoe n¥ÏdrÀ`m H|$ÐmOdi
Agë`mZo Ë`m {R>H$mUÀ`m hdoda JwwéËdmH$f©U eŠVrMm à^md OmñV AgVmo d Ë`m_wio
Xm~ dmT>Vmo. g_wÐgnmQ>rnmgyZ C§M {R>H$mUr A§Va dmT>ë`m_wio JwéËdmH$f©U eŠVrMm
à^md H$_r hmoVmo. åhUyZM _mD§$Q> EìhaoñQ>gma»`m C§M nd©V{eIamda hdoMm Xm~ H$_r
AgVmo. n¥ÏdrÀ`m n[adcZm_wio H|$ÐmoËgmar àoaUm {Z_m©U hmoD$Z hdoV g§Kf© {Z_m©U hmoVmo
d Ë`m_wio hdoMm Xm~ H$_r hmoVmo.

4.2.4.3 n¥Ïdrdarc hdoÀ`m Xm~mMo {dVaUmMo àH$ma (Atmospheric Pressure

Belts)

hdoÀ`m Xm~mMo {dVaU XmoZ àH$mao gm§{JVco OmVo.

A) hdoÀ`m Xm~mMo CÜd©Jm_r {dVaU :-

Vmn_mZmVrc ~XcmZwgma hdoMo AHw§$MZ d àgaU hmoVo. g_wÐgnmQ>rda hdoMm Xm~ 29.92
B§M qH$dm 1013.2 {_cr~ma AgVmo. g_wÐgnmQ>rnmgyZ OgOgo C§M Omdo VgVgm hdoMm Xm~
H$_r-H$_r hmoV OmVmo. `mcmM hdoÀ`m Xm~mMo CÜd©Jm_r/C ô {dVaU Ago åhUVmV. g_wÐgnmQ>rnmgyZ
5490 _rQ>an ª̀V hdoMm Xm~ H$_r hmoÊ`mMm Xa gmaImM AgVmo. Xa 108 _rQ>a C§Mrcm hdoMm Xm~
1 g|._r. qH$dm 13.6 {_cr~ma `mà_mUo H$_r-H$_r hmoV OmVmo. C§MrZwgma hdm {dai hmoV
Agë`mZo VgoM dmVmdaUmMo daÀ`m Wamda H$_r Wa Agë`m_wio hdoMm Xm~ C§MrZwgma H$_r hmoVmo.

~) hdoÀ`m Xm~mMo {jVrO g_m§Va {dVaU :-

n¥Ïdrda hdoMo Vmn_mZ, AmÐ©Vm, g_wÐgnmQ>rnmgyZ C§Mr `m KQ>H$m_wio hdoMm Xm~
àXoemZwgma.~XcV OmVmo. hdoÀ`m Xm~mMo {jVrO g_m§Va {dVaU Xe©{dÊ`mgmR>r ZH$memda g_^ma
aofm H$mT>ë`m OmVmV.
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ŷn¥îR>mdarc {d{dY {R>H$mUm§Mm hdoMm Xm~ dm ẁ̂ ma _mnH$mÀ`m ghmæ`mZo _moOcm OmVmo.
Ë`mZ§Va hr AmH$S>odmar ZH$memV Zm|X Ho$cr OmVo. hdoMm g_mZ Xm~ AgUmar {R>H$mUr EH$m aofoZo
OmoS>cr OmVmV. Ë`mg g_^ma aofm Ago åhUVmV.

g_^ma aofm ZH$memV OdiOdi Agë`m åhUOo Ë`m{R>H$mUr dm ẁ̂ mamVrc ~Xc erK«
AgVmV. Á`mdoir `m XmoZ OdiOdiÀ`m g_^ma aofm EH$_oH$m§nmgyZ Xÿa Jocoë`m AgVmV,
Ë`mdoir dm ẁ̂ mamVrc ~Xc _§X AgVmV.

hdoÀ`m Xm~mVrc ~Xc g_^ma aofocm H$mQ>H$moZ H$ê$Z OmñV Xm~mÀ`m àXoemH$Sy>Z H$_r
Xm~mÀ`m àXoemH$S>o Xe©{dcoë`m AgVmV, `mcmM "dm ẁ̂ mamMm CVma' Ago åhUVmV.

4.2.4.4 hdoÀ`m Xm~nQ²>Q>çm§Mr {Z{_©Vr

n¥Ïdrdarc Vmn_mZmda Ajd¥Îmm§Mm n[aUm_ Pmcocm Amho. hdoÀ`m Xm~mMo {dVaU nwT>rc XmoZ
àH$mao Pmcoco AmT>iVo.

1) hdoÀ`m OmñV Xm~mMm nÅ>m.

2) hdoÀ`m H$_r Xm~mMm nÅ>m.

n¥Ïdrda H$_r d OmñV Xm~mMo àXoe {Z_m©U Pmcoco AmhoV. Ë`m§ZmM dm ỳ̂ ma nÅ>o Ago
åhUVmV. ŷn¥îR>mda gd©Ì EH$gmaIm hdoMm Xm~ Zmhr. n¥Ïdrn¥îR>^mJmdarc Vmn_mZmV Agcocm
\$aH$ d n¥ÏdrMo n[adcZ `m XmoZ H$maUm§_wio n¥Ïdrda H$_r d OmñV dm ỳ̂ mamMo {d{eîQ> nÅ>o
AmT>iVmV. ŷn¥îR>mda hdoÀ`m Xm~mMo EHy$U 7 Xm~nÅ>o AmT>iVmV. `mn¡H$s 4 nÅ>o OmñV Xm~mMo
Am{U 3 nÅ>o H$_r Xm~mMo AmT>iVmV. n¥Ïdrdarc hdoMo Xm~ nÅ>o d Ë`m§Mr {Z{_©Vr nwT>rcà_mUo
Amho.

4.10
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1. {dfwdd¥Îmr` H$_r Xm~mMm nÅ>m (50 C. Vo 50 X.)
21 _mM© d 22 gßQ>|~a `m XmoÝhr {Xder gỳ ©{H$aUo {dfwdd¥Îmr` ^mJmV c§~ê$n nS>VmV.

21,OyZ d 21 {S>g|~a amoOr gỳ ©{H$aUo AZwH«$_o H$H©$d¥Îm d _H$ad¥Îmmda c§~én nS>VmV. na§Vw `m

XmoÝhr {Xder {dfwdd¥Îmmda gỳ ©{H$aUm§Mm ŷn¥îR>mer hmoUmam H$moZ 661/2

0 
nojm H$_r ZgVmo. åhUOoM

df©̂ a {dfwdd¥Îmmda gỳ ©{H$aUo c§~én nS>VmV. c§~én gỳ ©{H$aUm§_wio OmñV CîUVm {_iVo. Ë`m_wio
{dfwdd¥Îmr` àXoemV df©̂ a AË`m{YH$ Vmn_mZ AgVo. Ë`m_wio ŷn¥îR>mÀ`m g§nH$m©V Agcocr hdm
EH$gmaIr VmnVo..Vmncocr hdm àgaU nmdë`m_wio hcH$s hmoD$Z da OmVo. Ë`m_wio {dfwdd¥Îmr` 50

CÎma Vo 50 X{jU àXoemV {dai d hcŠ`m hdoMo àdmh gVV da OmV Agë`m_wio H$_r ^mamMm
nÅ>m {Z_m©U Pmcocm Amho.
2. H$H©$ d _H$ad¥Îmr` OmñV Xm~mMo nÅ>o (250 Vo 350 C.d X.)

CÎma d X{jU JmocmYm©V H$H©$d¥Îm d _H$ad¥ÎmmOdi 250 Vo 350 CÎma d X{jU
Ajd¥ÎmmÀ`m Xaå`mZ OmñV Xm~mMo nÅ>o {Z_m©U hmoVmV. `m Xm~nQ²>Q>çm§Mr {Z{_©Vr nwT>rcà_mUo hmoVo.

{dfwdd¥Îmr` àXoemVyZ da OmUmar CîU d hcH$s hdm {d{eîQ> C§Mrda Joë`mZ§Va CÎma d
X{jU Y«wdmH$S>o dmhÿ cmJVo. hr hdm 300 CÀM Ajd¥Îmmda W§S> hmoD$Z OS> Pmë`m_wio 300

Ajd¥ÎmmÀ`m Xaå`mZ Imcr CVé cmJVo. `m W§S> d OS> hdoÀ`m AYmoJm_r àdmhm_wio Imcrc hdm
Xm~cr OmdyZ OmñV Xm~mMm nÅ>m {Z_m©U hmoVmo.

n¥ÏdrÀ`m n[adcZ JVr_wio CËVa d X{jU Y«wdmOdirc hdm Xÿa OmÊ`mMm à`ËZ H$aVo.
na§Vw n¥ÏdrÀ`m JwéËdmH$f©U eŠVr_wio Xÿa cmoQ>cocr hdm nwÝhm n¥ÏdrH$S>o AmH${f©V hmoD$Z 250 Vo
350 CÎma d X{jU Ajd¥ÎmmÀ`m Xaå`mZ dê$Z Imcr òVo. Ë`m_wio OmñV Xm~mMo nÅ>o n¥Ïdrda 250

Vo 350 CÎma d X{jU Ajd¥ÎmmÀ`m Xaå`mZ AmT>iVmV. `mcmM "CnmofU H${Q>~§Yr` OmñV Xm~mMo
nÅ>o' Ago.åhUVmV.

4.11
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3. Y«wdd¥Îmmdarc H$_r Xm~mMo nÅ>o (600 Vo 700 C. d X.)
XmoÝhr JmocmYm©VmVrc 600 Vo 700 Ajd¥ÎmmÀ`m Xaå`mZ H$_r Xm~mMm nÅ>m {Z_m©U hmoVmo. `m

nQ²>Q>çmÀ`m àXoemV Vmn_mZ H$_r AgyZhr hdoMm Xm~ H$_r Amho.

H$H©$ d _H$ad¥Îmr` àXoemV hdoMm Xm~ OmñV Amho. VgoM Y«wdr` àXoemVhr hdoMm Xm~ OmñV
Amho. Ë`m_wio `m XmoZ OmñV Xm~mÀ`m àXoemXaå`mZ H$_r Xm~mMm nÅ>m {Z_m©U hmoUo ñdm^m{dH$
Amho.

n¥ÏdrÀ`m ñdm§J n[a «̂_U JVr_wio 600 Vo 700 Ajd¥ÎmmÀ`m Xaå`mZMr hdm ~mhoa \o$H$cr
OmVo. `m_wio hdm {dai hmoD$Z H$_r Xm~mMm nÅ>m {Z_m©U hmoVmo.

n¥ÏdrÀ`m `m àXoemV AZoH$ CîU gmJar àdmh Agë`m_wio AZoH$ H$_r Xm~mMr H|$Ðo gmJar
àXoemV {Z_m©U Pmcocr AmhoV. `m H$_r Xm~mÀ`m nQ²>Q>çmcm "CnY«wdr` H$_r Xm~mMo nÅ>o'
Agohr,åhUVmV.

4. Y«wdr` OmñV Xm~mMm nÅ>m (900 C. d X.)
Y«wdr` àXoemV n¥ÏdrÀ`m ñdm§J n[a «̂_UmMm doJ eyÝ` Agë`m_wio hdm pñWa AgVo. hdoMr

H$moUË`mhr {XeoZo hmcMmc hmoV Zmhr. `m{edm` A{VW§S> hdm_mZm_wio VoWo hdoMm OmñV Xm~mMm
nÅ>m {Z_m©U hmoVmo.

darc {d{dY H$maUm_wio n¥Ïdrda hdoÀ`m H$_r d OmñV Xm~mÀ`m nQ²>Q>çm§Mr {Z{_©Vr Pmcocr
Amho.

4.2.4.5 dmè`mMo àH$ma
n¥ÏdrÀ`m n¥îR>^mJmda gd©Ì gmaIo Vmn_mZ ZgVo, Ë`m_wio Vmn_mZmMm d dm ẁ̂ mamMm nañna

g§~§Y Amho. gd©gmYmaUnUo Á`m {R>H$mUr Vmn_mZ OmñV AgVo VoWo dm ẁ̂ ma H$_r AgVmo, `mCcQ>
OoWo Vmn_mZ H$_r AgVo VoWo dm ẁ̂ ma OmñV AgVmo, Ë`m_wio n¥Ïdrda H$_r-OmñV ^mamMo àXoe
{Z_m©U Pmcoco AmhoV. gmh{OH$M dm ẁ̂ mamVrc `m {df_Vo_wio OmñV ^mamÀ`m àXoemH$Sy>Z H$_r

^mamÀ`m àXoemH$S>o hdm {jVrO g_m§Va {XeoV J{V_mZ hmoVo `m J{V_mZ hdocm dmam Ago åhUVmV.
n¥Ïdrda {Z_m©U hmoUmam dmam hm doJdoJiçm {XeoZo d doJdoJiçm JVrZo dmhV AgVmo. dmè`mÀ`m
JVrda d {Xeoda dm ẁ̂ ma CVma, H$mo[aAmocrg àoaUm, Kf©U ho KQ>H$ n[aUm_ H$aVmV. dmè`mÀ`m
{Xeoda \o$aocÀ`m {Z`_mMm n[aUm_ hmoV AgVmo. A_o[aH$Z Aä`mgH$mZo n¥ÏdrÀ`m n[adcZm_wio
{Z_m©U hmoUmè`m H$mo[aAmocrg eŠVrMm Aä`mg H$ê$Z n¥Ïdrda {Z_m©U Pmcoë`m `m eŠVr_wio OmñV
Xm~mÀ`m àXoemH$Sy>Z H$_r Xm~mÀ`m àXoemH$S>o dmhUmao dmao CÎma JmocmYm©V Amnë`m _yi {XeoÀ`m

COdrH$S>o diVmV Va X{jU JmocmYm©V dmhUmao dmao Amnë`m _yi {XeoÀ`m S>mdrH$S>o diVmV.
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dmè`m§Mo J«hr` dmao, {Z`VH$m{cH$ dmao d ñWm{ZH$ dmao Ago _w»` VrZ àH$ma nS>VmV,

`mn¡H$s J«hr` dmao `m§Mm AmnU gImocVoZo Aä`mg H$aUma AmhmoV.

4.2.4.5.1 J«hr` dmao (Planetory Winds)

n¥ÏdrÀ`m n¥îR>^mJmda OmñV dm ỳ̂ ma AgUmè`m àXoemH$Sy>Z H$_r dm ẁ̂ ma AgUmè`m

àXoemH$S>o df©̂ a {Z`{_VnUo Oo dmao dmhVmV Ë`m§Zm J«hr` dmao Ago åhUVmV. ho dmao {Z`{_VnUo

dmhmV Agë`m_wio Ë`m§Zm {ZË` dmao Agohr åhUVmV. n¥ÏdrÀ`m n[adcZm_wio CÎma JmocmYm©V J«hr`

dmao Amnë`m _yi {XeoÀ`m COì`m ~mOyg Va X{jU JmocmYm©_Ü ò Amnë`m _yi {XeoÀ`m S>mì`m

~mOyg diVmV. J«hr` dmè`m§Mo _w»` VrZ àH$ma nwT>rcà_mUo gm§{JVco OmVmV.

1. ì`mnmar dmao :-

n¥ÏdrÀ`m XmoÝhr JmocmYm©V 250 Vo 350 `m Ajd¥Îmm§À`m Xaå`mZ OmñX Xm~mMm Omo nÅ>m

{Z_m©U Pmcocm AgVmo, Ë`m OmñV ^mamÀ`m àXoemH$Sy>Z 0 A§e Vo 5 A§e Ajd¥Îmm§À`m Xaå`mZ Omo

{dfwdd¥Îmr` H$_r Xm~mMm àXoe AgVmo Ë`m àXoemH$S>o dmhUmè`m dmè`m§Zm ì`mnmar dmao Ago

åhUVmV. ì`mnmar dmao XmoÝhr JmocmYm©V 5 A§e Vo 25 A§e `m Ajd¥ÎmmÀ`m Xaå`mZ dmhV AgVmV.

àmMrZ H$mcI§S>mV ì`mnmamgmR>r {eS>mÀ`m OhmOm§Mm dmna Ho$cm OmV Ago d `m OhmOm§Zm

àdmgmgmR>r `m dmè`mMm Cn`moJ hmoV hmoVm, åhUyZM Ë`m§Zm ì`mnmar dmao Ago Zmd {Xcoco Amho.

ho dmao gd©gmYmaUnUo nyd}H$Sy>Z npíM_oH$S>o dmhVmV, Ë`m_wio Ë`m§Zm nydu` dmao Agohr åhUVmV.

n¥ÏdrÀ`m n[adcZm_wio n¥ÏdrÀ`m n¥îR>^mJmda Ag_mZ Xm~ nÅ>o {Z_m©U Pmë`m_wio CÎma

JmocmYm©V ì`mnmar dmao Amnë`m _yi {XeoÀ`m COdrH$S>o diyZ dmhVmV, Ë`m_wio CÎma JmocmYm©V

dmhUmè`m ì`mnmar dmè`m§Mr {Xem B©emÝ òH$Sy>Z Z¡F$Ë òH$S>o AgVo åhUyZ CÎma JmocmYm©Vrc ì`mnmar

dmè`m§Zm B©emÝ` ì`mnmar dmao Ago åhUVmV. `mCcQ> X{jU JmocmYm©V dmhUmao ì`mnmar dmao

Amnë`m _yi {XeoÀ`m S>mdrH$S>o diVmV Ë`m_wio `m dmè`m§Mr {Xem Am½Zò oH$Sy>Z dm`ì òH$S>o AgVo

åhUyZ X{jU JmocmYm©Vrc ì`mnmar dmè`m§Zm Am½Zò  ì`mnmar dmao Ago åhUVmV.

ì`mnmar dmao ho df©̂ a {Z`{_VnUo dmhVmV. ì`mnmar dmè`m§Mm doJ ŷn¥îR>m§nojm gmJar

àXoemda OmñV AgVmo. ho dmao Vmer 15 Vo 40 {H$cmo_rQ>a doJmZo dmhVmV. `m{edm` F$Vw_mZmZwgma

dmè`mÀ`m doJmV ~Xc hmoVmo. ì`mnmar dmè`m§Mm doJ CÝhmù`mnojm {hdmiçmV OmñV AgVmo.

ì`mnmar dmao ŷ_r I§S>mÀ`m nyd© ^mJmV nO©Ý` XoVmV Va npíM_oH$S>Mo àXoe H$moaS>o amhVmV Ë`m_wioM

ì`mnmar dmè`m§À`m àXoemV I§S>mÀ`m npíM_ ^mJmV dmid§Q>o {Z_m©U Pmcocr AmhoV.
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2. à{Vì`mnmar dmao :-

n¥Ïdrdarc CÎma Am{U X{jU JmocmYm©Vrc 25 Vo 35 A§e `m Ajd¥Vm§À`m Xaå`mZ {Z_m©U
Pmcoë`m OmñV Xm~mÀ`m àXoemH$Sy>Z XmoÝhr JmcomYm©Vrc 60 Vo 70 A§e `m Ajd¥Îmm§À`m Xaå`mZ
{Z_m©U Pmcoë`m hdoÀ`m H$_r Xm~mÀ`m àXoemH$S>o Oo dmao dmhVmV Ë`m§Zm à{Vì`mnmar dmao Ago

åhUVmV. nyduÀ`m H$mir {eS>mÀ`m OhmOmÛmao Ho$ë`m OmUmè`m ì`mnmamg `m dmè`m§Mm AS>Wim hmoV

Ago, Ë`m_wio Ë`m§Zm à{Vì`mnmar dmao Ago åhUVmV. à{Vì`mnmar dmè`mMr gd©gmYmaU {Xem

npíM_oH$Sy>Z nyd}H$S>o Agë`m_wio `m dmè`m§Zm npíM_r dmao Agohr åhUVmV.

X{jU JmocmYm©V _hmgmJa `m§Zr gdm©{YH$ àXoe ì`mncocm Agë`m_wio à{Vì`mnmar dmao OmñV

JVrZo dmhVmV. X{jU JmocmYm©VmVrc 40 A§e Ajd¥Îmmda ho dmao doJmZo dmhV Agë`m_wio Ë`m§Zm

"JO©Umao Mmirg' Ago åhUVmV Va `mM JmocmYm©V 50 A§e X{jU Ajd¥ÎmmncrH$S>o Ë`m§Zm

"Idicoco nÝZmg' Ago åhUVmV. CÎma JmocmYm©À`m VwcZoV X{jU JmocmYm©_Ü ò à{Vì`mnmar

dmè`m§Mm doJ OmñV Agë`m_wio Ë`m§Zm eya npíM_r dmao Ago åhUVmV.

ì`mnmar dmè`mà_mUo à{Vì`mnmar dmao CÎma JmocmYm©V Amnë`m _yi {XeoÀ`m COdrH$S>o diyZ

dmhVmV, Ë`m_wio à{Vì`mnmar dmè`mMr gd©gmYmaU {Xem Z¡F$Ë òH$Sy>Z B©emÝ òH$S>o AgVo åhUyZ `m

dmè`m§Zm Z¡F$Ë` à{Vì`mnmar dmao Ago åhUVmV. X{jU JmocmYm©V ho dmao Amnë`m _yi {XeoÀ`m

S>mdrH$S>o diVmV Ë`m_wio X{jU JmocmYm©V `m dmè`m§Mr gd©gmYmaU {Xem dm`ì òH$Sy>Z Am½Zò oH$S>o

AgVo Ë`m_wio `m dmè`m§Zm dm`ì` à{Vì`mnmar dmao Ago åhUVmV.

4.12
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à{Vì`mnmar dmaogwÜXm df©̂ a {Z`{_VnUo dmhVmV. `m dmè`m§Mm {hdmim F$VyV doJ OmñV
AgVmo Va CÎma JmocmYm©V à{Vì`mnmar dmè`m§À`m {Xeoda AmdV© d àË`mdV© `m§Mm n[aUm_ hmoVmo.

3. Y«wdr` dmao :-

CÎma d X{jU JmocmYm©V 900 A§e Y«wdr` àXoemV hdoMm OmñV Xm~ Amho `m OmñV Xm~mÀ`m
àXoemH$Sy>Z XmoÝhr JmocmYm©V 60 Vo 70 A§e `m Ajd¥ÎmmXaå`mZ AgUmè`m H$_r Xm~mÀ`m
àXoemH$S>o Oo dmao dmhVmV Ë`m§Zm Y«wdr` dmao Ago åhUVmV. `m dmè`m§Mr gd©gmYmaU {Xem nyd}H$Sy>Z
npíM_oH$S>o AgVo åhUyZM `m dmè`m§Zm Y«wdr` nydu` dmao Agohr åhUVmV. ho dmao Y«wdmH$S>rc

A{Ve` W§S> àXoemH$Sy>Z òV Agë`m_wio Vo IynM W§S> AgVmV. ho dmao Á`m àXoemH$Sy>Z dmhV
OmVmV Ë`m àXoemMo Vmn_mZ H$_r H$_r hmoV OmVo.

{dfwd¥Îmr` àXoemV df©̂ a gỳ ©{H$aUo c§~ê$n nS>VmV Ë`m_wio VoWrc hdoMo Vmn_mZ OmñV

Agë`m_wio gmh{OH$M hdm VmnyZ àgaU nmdVo d CÜd©Jm_r {XeoZo OmVo. Ë`m_wio {dfwd¥Îmr`
àXoemV 0 Vo 5 A§e CÎma d X{jU Ajd¥ÎmmÀ`m Xaå`mZ H$_r dm ẁ̂ ma àXoe {Z_m©U hmoVmo. `m
{dfwd¥Îmr` àXoemV dfm©Vrc ~amM H$mi hdm em§V AgVo, hdoMo AmS>ì`m {XeoV dhZ hmoV Zmhr.

Ë`m_wio `m àXoemcm {dfwd¥Îmr` em§V nÅ>m qH$dm Dold Drum Agohr åhUVmV. VgoM CÎma Am{U

X{jU JmocmYm©V 25 Vo 35 A§e Ajd¥VmÀ`m Xaå`mZ H$H©$d¥Îm Am{U _H$ad¥Îm OmñV dm ẁ̂ ma nÅ>m

{Z_m©U Pmcocm Amho. `m OmñV dm ẁ̂ ma nQ²>Q>çmVhr hdoMr AmS>ì`m {XeoV hmcMmc hmoV Zmhr. `m
em§V nQ²>Q>çmg Aíd Ajm§e Ago åhUVmV. àmMrZ H$mir KmoS>çm§Mr {dH«$s {eS>mÀ`m OhmOm§Ûmao Ho$cr
OmV Ago na§Vw ho OhmO em§V nQ²>Q>çmV Amë`mZ§Va Vo nwT>o OmV Zgo Ë`m_wio AÝZ nmÊ`mMm gmR>m
g§nyZ OmD$ Z ò åhUyZ ì`mnmar KmoS>çm§Zm ZmB©cmOmZo gmJamV cmoQy>Z XoV AgV. Ë`mdê$ZM `m
àXoemcm Aíd Ajm§e (Horse Latitude) Ago Zmd nS>coco Amho.

4.3 gmam§e

n¥ÏdrÀ`m g^modVmcr AgUmè`m {Zdm©V nmoH$ir_Ü ò Oo dm ỳy, ~mîn d YwcrH$U AmhoV,
Ë`m§ZmM dmVmdaU Ago åhUVmV. n¥ÏdrÀ`m g^modVmcr dmVmdaU Amho, Ë`m_wioM Ho$di n¥Ïdrda

OrdmdaU ApñVËdmV Amho. dmVmdaUmVrc {d{dY KQ>H$ gOrdg¥îQ>r d {ZgJ©MH«$ `m§À`mgmR>r
AË §̀V Cn ẁŠV AmhoV. dmVmdaUmV {d{dY Wa AgyZ àË òH$ WamMr aMZm, {dñVma, Ë`mVrc
{d{dY KQ>H$m§Mo à_mU ho doJdoJio Amho.

gỳ m©nmgyZ n¥Ïdrcm cKycharÀ`m ñdê$nmV CîUVm {_iVo. gỳ m©nmgyZ n¥Ïdrdarc Xa Mm¡ag
go._r. ^mJmg Xa {_{ZQ>mcm 1.94 H°$car CîUVm àmßV hmoVo. n¥Ïdrda gm¡aeŠVrMo {dVaU _mÌ
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{d{dY KQ>H$m§À`m_wio gd©Ì gmaIo AmT>iV Zmhr. gm¡aeŠVrÀ`m {dVaUmZwgma n¥Ïdrda hdoÀ`m
Vmn_mZmMo {dVaU Pmcoco Amho. g_wÐgnmQ>rnmgyZ OgOgo C§M Omdo d {dfwdd¥ÎmmnmgyZ OgOgo
Y«wdmH$S>o Omdo VgVgo Vmn_mZ H$_r-H$_r hmoV OmVo. Vmn_mZmMo ZH$memV {dVaU Xe©{dÊ`mgmR>r
g_Vmn aofm H$mT>ë`m OmVmV. Vmn_mZmÀ`m H$mcgmnoj {dVaUmV H$_mc d {H$_mZ Vmn_mZmMr Zm|X
hmoVo. `m H$_mc d {H$_mZ Vmn_mZmVrc \$aH$mg Vmn_mZH$jm Ago åhUVmV. Vmn_mZ H$joÀ`m
ghmæ`mZo hdm_mZ àH$ma {ZpíMV hmoVmV.

dm ỳ̂ ma ho EH$ hdoMo _hÎdmMo A§J AgyZ dm ỳ̂ mam_wio dmè`mMr {Z{_©Vr hmoVo. n¥Ïdrda gd©Ì
dm ỳ̂ mam§Mo {dVaU gmaIo Pmcoco ZgyZ g_wÐgnmQ>rnmgyZ 108 _rQ>a C§Mrcm hdoMm Xm~ 13.6
{_cr~maZo H$_r hmoVmo. n¥Ïdrdarc Vmn_mZmÀ`m {dVaUmZwgma hdoMo Xm~nÅ>o {Z_m©U hmoVmV. n¥Ïdrdarc
OmñV ^mamÀ`m àXoemH$Sy>Z H$_r ^mamÀ`m àXoemH$S>o dmao dmhÿ cmJVmV. hdoÀ`m Xm~mMo {jVrO g_m§Va
{dVaU Xe©{dÊ`mgmR>r ZH$memda g_^maaofm H$mT>ë`m OmVmV.

gm¡aeŠVr d Vmn_mZ, dm ẁ̂ ma ho XmoÝhr KQ>H$ hdoÀ`m BVa A§Jmda n[aUm_ H$arV AgVmV.
Ë`m_wio `m gd© KQ>H$m§Mm Aä`mg hdm_mZmÀ`m Aä`mgmg Cn ẁŠV AgVmo.

4.4 nm[a^m{fH$ eãX d eãXmW©

1 dmVmdaU : n¥ÏdrÀ`m g^modVmcr AgUmao dm ỳMo doï>Z.

1 dmVmdaU KQ>H$ : dm ỳ, ~mîn d YwcrH$U.

1 gm¡aeŠVr : gỳ m©nmgyZ cKyÎmatÀ`m ñdê$nmV CËg{O©V hmoUmar D$Om©.

1 {XZ_mZ : {XdgmMm H$mcmdYr.

1 amÌr_mZ : amÌrMm H$mcmdYr.

1 H°$car : CîUVm _moOÊ`mMo EH$H$.

1 dm ỳ̂ ma : hdoMm Xm~.

1 {_cr~ma : hdoMm Xm~ _moOÊ`mMo EH$H$.

1 CÜd©Jm_r : ImcyZ daÀ`m {XeoZo.

1 AYmoJm_r : dê$Z ImcÀ`m {XeoZo.

1 CÎmam`U : gỳ m©Mo {dfwdd¥ÎmmnmgyZ H$H©$d¥ÎmmH$S>o «̂_U.

1 X{jUm`U : gỳ m©Mo {dfwdd¥ÎmmnmgyZ _H$ad¥ÎmmH$S>o «̂_U.
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4.5 ñd §̀-AÜ``ZmgmR>r àíZ

r A) `mo½` n`m©̀  {ZdS>m (~hþn`m©̀ r àíZ)

1. n¥ÏdrÀ`m g^modVmcr H$moUË`m KQ>H$mMo AmdaU Amho?

(A) Oc (~) _¥Xm (H$) dZñnVr (S>) hdm.

2. n¥ÏdrÀ`m g^modVmcr AgUmè`m dm ỳ§À`m AmdaUmg H$m` åhUVmV?

(A) OcmdaU (~) dmVmdaU (H$) OrdmdaU (S>) {ecmdaU.

3. dmVmdaUmV gdm©V OmñV H$moUË`m dm ỳ§Mo à_mU AgVo?

(A) Zm`Q´>moOZ (~) Am°pŠgOZ (H$) H$m~©ZS>m` Am°ŠgmB©S>  (S>) {ZAm°Z.

4. Imcrcn¡H$s H$moUË`m dm ỳcm àmUdm ỳ Ago åhUVmV?

(A) Zm`Q´>moOZ (~) Am°pŠgOZ (H$) H$m~©ZS>m` Am°ŠgmB©S> (S>) {ZAm°Z.

5. dmVmdaUmVrc H$moUË`m dm ỳ_wio Am°pŠgOZMr Vrd«Vm H$_r H$aVm òVo?

(A) Zm`Q´>moOZ (~) Am°pŠgOZ (H$) H$m~©ZS>m` Am°ŠgmB©S> (S>) AmoPmoZ.

6. n¥ÏdrMo g§ajH$ H$dM/g§ajH$ N>Ìr H$moUË`m dm ỳÀ`m Wamg åhUVmV?

(A) Zm`Q´>moOZ (~) Am°pŠgOZ (H$) H$m~©ZS>m` Am°ŠgmB©S>   (S>) AmoPmoZ.

7. AmoPmoZ dm ỳÀ`m WamV H$moUË`m {H$aUm§Mo emofU Ho$co OmVo?

(A) Cnmê$Z (~) coga (H$) O§~ynma (S>) PoZmoZ.

8. Vnm§~a d pñWVm§~a `m§Zm AcJ H$aUmè`m dmVmdaUmÀ`m Wamg H$m` åhUVmV?

(A) VnñV~Yr (~) pñWVñVãYr (H$) E\$ Wa (S>) S>r Wa.

9. dmVmdaUmÀ`m H$moUË`m WamVyZ ao{S>Amo char namdVuV hmoVmV?

(A) Vnm§~a (~) pñWVm§~a (H$) Am`Zm§~a (S>) ~{h_©S>c.

10. Ho$Zocr ho{dgmB©S> Wa dmVmdaUmÀ`m H$moUË`m WamV AmT>iVmo?

(A) Vnm§~a (~) pñWVm§~a (H$) Am`Zm§~a (S>) ~{h_©S>c.

11. gỳ m©nmgyZ ~mhoa nS>coë`m EHy$U gm¡aeŠVrÀ`m {H$Vr gm¡aeŠVr n¥Ïdrcm {_iVo.

(A)   AãOm§e (H$)   AãOm§e

(~)   AãOm§e (S>)   AãOm§e.
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12. gỳ m©À`m n¥îR>^mJmnmgyZ CËg{O©V hmoUmar gm¡aeŠVr Xa goH§$Xmcm {H$Vr {H$._r.doJmZo
àdmg H$aVo?

(A) 25000 (~) 286000 (H$) 300000 (S>) 186000.

13. gỳ m©À`m n¥îR>^mJmnmgyZ ~mhoa nS>Umar gm¡aeŠVr H$moUË`m charÀ`m _mÜ`_mVyZ n¥Ïdrcm
{_iVo.

(A) XrK© (~) erK« (H$) _§X (S>) cKw.

14. gỳ © Am{U n¥Ïdr `m§À`m_Yrc A§Va {H$Vr {H$._r. Amho.

(A) 17 H$moQ>r (~) 14 H$moQ>r (H$) 15 H$moQ>r (S>) 16 H$moQ>r.

15. n¥ÏdrÀ`m Xa Mm¡.go._r.joÌ\$imÀ`m ^mJmg gm¡aeŠVrÛmao Xa {_{ZQ>mg {H$Vr H°$car
CîUVm {_iVo.

(A) 1.94 (~) 2.94 (H$) 3.94 (S>) 1.97

16. n¥ÏdrÀ`m Xa Mm¡.go._r. joÌ\$imÀ`m àXoemg 1.94 H°$car CîUVm {_iVo Ë`mg H$m`
åhUVmV.

(A) gm¡a nX (~) gm¡apñWam§H$ (H$) gm¡aMc (S>) gm¡aeŠVr.

17. gd©gmYmaUnUo 35% gm¡aeŠVr namdVuV Ho$cr OmVo, Ë`mg H$m` åhUVmV.

(A) ŷYdcVm (H$) AdH$me YdcVm

(~) dmVmdaU YdcVm (S>) OcYdcVm.

18. H$moUË`m Ajd¥Îmmda df©̂ a gỳ ©{H$aUo c§~ê$n nS>VmV.

(A) H$H©$d¥Îm (~) H$H©$d¥Îm (H$) Y«wd (S>) {dfwdd¥Îm.

19. 21 OyZ amoOr H$moUË`m Ajd¥Îmmda gỳ ©{H$aUo c§~ê$n nS>VmV.

(A) _H$ad¥Îm (~) H$H©$d¥Îm (H$) Y«wd (S>) {dfwdd¥Îm.

20. 21 {S>g|~a amoOr H$moUË`m Ajd¥Îmmda gỳ ©{H$aUo c§~ê$n nS>VmV.

(A) H$H©$d¥Îm (~) Y«wd (H$) _H$ad¥Îm (S>) {dfwdd¥Îm.

21. H$moUË`m XmoZ {Xder g§nyU© n¥Ïdrda 12 Vmgm§Mm {Xdg d 12 Vmgm§Mr amÌ AgVo.

(A) 21 _mM© d 22 gßQ>|~a (H$) 22 _mM© d 25 {S>g|~a

(~) 21 OyZ d 21 {S>g|~a (S>) 25 OyZ d 1 {S>g|~a.

1
2
1

3

1
5
1

8
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22. gỳ © d n¥Ïdr `m§À`m_Yrc OmñVrV OmñV A§Vamg H$moUVr pñWVr åhUyZ AmoiIco
OmVo.

(A) Cngỳ © (~) Angỳ © (H$) ñd`§^y (S>) namdc§~r.

23. gỳ © d n¥Ïdr `m§À`mVrc H$_rV H$_r A§Vamg H$m` åhUVmV.

(A) Angỳ © (~) Cngỳ © (H$) namdc§~r (S>) ñd`§^y.

24. gỳ m©Mr Angỳ © pñWVr H$moUË`m {Xder AgVo.

(A) 3 Owc¡ (~) 15 Owc¡ (H$) 4 Owc¡ (S>) 25 Owc¡.

25. gỳ m©Mr Cngỳ © pñWVr H$moUË`m {Xder AgVo.

(A) 5 OmZodmar (~) 3 OmZodmar (H$) 7 OmZodmar (S>) 9 OmZodmar.

26. _hmgmJam§Zr OmñV joÌ ì`mnë`m_wio H$moUË`m JmocmYm©V OmñV gm¡aeŠVr {_iVo.

(A) nyd© (~) npíM_ (H$) CÎma (S>) X{jU.

27. nm§T>è`m a§JmMo ŷn¥îR> gm¡aeŠVrMo ............. _moR>çm à_mUmV hmoVo.

(A) emofU (~) namdV©Z (H$) {d{H$aU (S>) AnKQ>Z.

28. Imcrcn¡H$s H$moUË`m H$maUm_wio gm¡aeŠVr H$_r {_iVo.

(A) dZñnVrMo AmÀN>mXZ (H$) c§~ê$n gỳ ©{H$aUo

(~) dmid§Q>r àXoe (S>) {XZ_mZ _moR>o.

29. {h_mc` nd©VmÀ`m CÎmaoH$S>rc CVmamda X{jUoH$S>rc CVmamnojm gm¡aeŠVr .........
{_iVo.

(A) OmñV (~) _Ü`_ (H$) H$_r (S>) A{V OmñV.

30. n¥ÏdrÀ`m g^modVmcr AgUmao dmVmdaU H$em_wio VmnVo.

(A) gỳ m©À`m àË`j gỳ ©{H$aUm§nmgyZ

(~) n¥Ïdr n¥îR>^mJmnmgyZ hmoUmè`m CîUVoÀ`m CËgOZm©Zo.

(H$) T>JmÛmao gỳ ©{H$aUmÀ`m hmoUmè`m namdV©Zm_wio.

(S>) dmVmdaUmVrc {d{H$aUm_wio.

31. gd©gmYmaUnUo {H$Vr _rQ>a C§Mrcm Vmn_mZ 10
 g|.J«o.Zo H$_r hmoVo.

(A) 160 (~) 260 (H$) 108 (S>) 208.
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32. hdoMm Xm~ H$_r Pmë`mg Ë`m hdoMo H$m` hmoVo?

(A) AmHw§$MZ (~) àgaU (H$) CËgO©Z (S>) namdV©Z.

33. H$moUË`m gmJar CîU àdmhm_wio g§̀ wŠV g§ñWmZÀ`m {H$ZmanÅ>rMo Vmn_mZ dmT>Vo.

(A) Jë\$ñQ´>r_ (~) c°~«mS>moa (H$) ~|½docm (S>) {S´>âQ>.

34. gdm©{YH$ Vmn_mZ H$moUË`m H${Q>~§YmV AgVo.

(A) erV (~) g_{eVmoîU (H$) CîU (S>) `mn¡H$s Zmhr.

35. g_Vmn aofm§Zr Xe©{dcoco Vmn_mZ .........

(A) àË`j Ë`mM {R>H$mUMo AgVo.

(~) g_wÐgnmQ>rcm à_m{UV Ho$coco AgVo.

(H$) àË`j Ë`m {R>H$mUÀ`m Vmn_mZmV 50 g|.J«o. dmT> Ho$cr OmVo.

(S>) `mn¡H$s Zmhr.

36. g_wÐ d ŷ̂ mJmÀ`m gr_oda g_Vmn aofm H$em AgVmV.

(A) gai (~) dmH$coë`m (H$) ZmJ_moS>r (S>) H$mQ>H$moZmV.

37. ŷ̂ mJmda g_Vmn aofm H$em AgVmV.

(A) ZmJ_moS>r (~) gai (H$) nañna g_m§Va(S>) H$mQ>H$moZmV.

38. g_wÐgnmQ>rnmgyZ C§MrZwgma Vmn_mZ H$_r hmoÊ`mEodOr dmT>V OmVo `mg H$m` åhUVmV.

(A) Vmn_mZH$jm (H$) Vmn_mZmMr {dnarVVm.

(~) Vmn_mZmVrc ~Xc (S>) Vmn_mZmMo emofU.

39. Vmn_mZmMr {dnarVVm Imcrcn¡H$s H$moUË`m n[apñWVrV AmT>iV Zmhr.

(A) {hdmim (H$) CÝhmim

(~) {Za «̂ AmH$me (S>) pñWa hdm.

40. B.g. 1651 _Ü ò H$moUr hdocm dOZ AgVo, ho {gÜX Ho$co.

(A) Ý`yQ>Z (H$) AmB©ZñQ>mB©Z

(~) Am°Q>mo \$m°Z JoarH$ (S>) S>oìhrg.

41. hdoMm Xm~ H$moUË`m EH$H$mV _moOVmV?

(A) {_cr~ma (~) gopëgAg (H$) Q>ŠHo$dmar (S>) \°$aZmB©Q>.
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42. 450 Ajd¥Îmmda g_wÐgnmQ>rcm gmYmaUnUo hdoMm Xm~ {H$Vr {_cr~ma ..........
AgVmo.

(A) 1031.2 (~) 1013.2 (H$) 1310.2 (S>) 3110.2.

43. g_wÐ gnmQ>rnmgyZ OgOgo C§M Omdo VgVgm hdoÀ`m Xm~mV H$moUVo ~Xc hmoVmV.

(A) KQ> (~) dmT> (H$) _Ü`_ dmT> (S>) ~Xc Zmhr.

44. g_wÐ gnmQ>rnmgyZ 108 _rQ>a C§Mrcm hdoMm Xm~ {H$Vr {_cr~maZo H$_r hmoVmo.

(A) 13.6 (~) 16.3 (H$) 36.1 (S>) 26.92.

45. Imcrcn¡H$s H$moUË`m hdoMo dOZ OmñV Agoc?

(A) ~mîn`wŠV (~) H$moaS>çm (H$) g_ (S>) `mn¡H$s Zmhr.

46. ZH$memda g_mZ hdoMm Xm~ AgUmar {R>H$mUo EH$m aofoZo OmoS>cr OmVmV, Ë`mg H$m`
åhUVmV.

(A) g_Vmnaofm (~) g_^mJaofm (H$) g_moÀMaofm (S>) g_nO©Ý`aofm.

47. n¥Ïdrn¥îR>^mJmda EHy$U {H$Vr Xm~mMo nÅ>o {Z_m©U Pmcoco AmhoV.

(A) 4 (~) 5 (H$) 7 (S>) 6.

48. n¥Ïdrn¥îR>^mJmda EHy$U {H$Vr H$_r Xm~mMo nÅ>o {Z_m©U Pmcoco AmhoV.

(A) 3 (~) 4 (H$) 5 (S>) 7.

49. CÎma JmocmYm©V dmao Amnë`m _yi {XeoÀ`m H$moUË`m ~mOyg diVmV.

(A) S>mdrH$S>o (~) COdrH$S>o (H$) CÎmaoH$S>o (S>) X{jUoH$S>o.

50. 21 OyZ amoOr 250 Vo 300 CÎma Ajd¥ÎmmÀ`m àXoemV B©emÝ` ì`mnmar dmao I§S>mÀ`m
H$moUË`m ~mOyg nmD$g XoVmV?

(A) npíM_ (~) CÎma (H$) X{jU (S>) nyd©.

4.6 ñd`§-AÜ``Z àíZm§Mr CÎmao

1. (S>) hdm 2. (~) dmVmdaU

3. (A)  Zm`Q´>moOZ 4. (~) Am°pŠgOZ
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5. (A) Zm`Q´>moOZ 6. (S>) AmoPmoZ

7. (H$) O§~ynma 8. (A) VnñW~Yr

9. (H$) Am`Zm§~a 10. (H$) Am`Zm§~a

11. (H$) 1/5 AãOm§e 12. (H$) 300000

13. (S>) cKw 14. (H$) 15 H$moQ>r

15. (A) 1.94 16. (~) gm¡apñWam§H$

17. (A) ^yKdcVm 18. (S>) {dfwdd¥Îm

19. (~) H$H©$d¥Îm 20. (H$) _H$ad¥Îm

21. (A) 21 _mM© d 22 gßQ>|~a 22. (~) Angy`©

23. (~) Cngỳ © 24. (H$) 4 Owc¡

25. (~) 3 OmZodmar 26. (S>) X{jU.

27. (~) namdV©Z 28. (A) dZñnVrMo AmÀN>mXZ

29. (H$) H$_r

30. (~) n¥Ïdr n¥îR>^mJmnmgyZ hmoUmè`m CîUVoÀ`m CËgOZm©Zo

31. (A) 160

32. (~) àgaU

33. (A) Jë\$ñQ´>r_

34. (H$) CîU

35. (~) g_wÐgnmQ>rcm à_m{UV Ho$coco AgVo

36. (~) dmH$coë`m

37. (A) ZmJ_moS>r 38. (H$) Vmn_mZmMr {dnarVVm

39. (H$) CÝhmim 40. (~) Am°Q>mo \$m°Z JoarH$

41. (A) {_cr~ma 42. (~) 1013.2

43. (A) KQ> 44. (A) 13.6
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45. (~) H$moaS>çm 46. (~) g_^mJaofm

47. (H$) 7 48. (A) 3

49. (~) COdrH$S>o 50. (S>) nyd©.

4.7 gamdmgmR>r ñdmÜ`m`

r 2.7.1 {Q>nm {chm.

1. dmVmdaUmMo KQ>H$.

2. dmVmdaUmMr g§aMZm/Wa.

3. Vmn_mZmMo {jVrOg_m§Va {dVaU.

4. hdoÀ`m Xm~ {dVaUmda n[aUm_ H$aUmao KQ>H$.

5. Vmn_mZmMr {dnarVVm.

6. Vmn_mZmMo C ô {dVaU.

r 2.7.2 XrKm}Îmar àíZ.

1. gm¡aeŠVr åhUOo H$m` Vo gm§JyZ gm¡aeŠVrÀ`m {dVaUmda n{Uam_ H$aUmao KQ>H$ ñnîQ>
H$am?

2. Vmn_mZmÀ`m {dVaUmda n[aUm_ H$aUmao KQ>H$ {chm.

3. n¥Ïdrdarc dm ỳ̂ ma nÅ>o gm§JyZ Ë`m§Mr {Z{_©Vr à{H«$`m WmoS>Š`mV {chm.

4. J«hr` dmè`m§Mo g{dñVa dU©Z H$am.

4.8 joÌr` H$m`©

1. gm¡aeŠVrMo _hËd OmUyZ KoÊ`mgmR>r gm¡aD$O}da MmcUmè`m CnH$aUm§Mr H$m ©̀àUmcr
àË`j ôQ> XoD$Z g_OmdyZ ¿`m.

2. Vmn_mZmÀ`m {dVaUmda n[aUm_ H$aUmao KQ>H$ g_OmdyZ KoÊ`mgmR>r O§Jco, S>m|Ja,
ZXr{H$Zmao, AmogmS> àXoemVrc Vmn_mZmÀ`m Zm|Xr ¿`m.

3. Vmn_mZmVrc ~Xc, H$_mc d {H$_mZ Vmn_mZ g_OmdyZ KoÊ`mgmR>r gmYm Vmn_mnH$
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AWdm dV©_mZnÌmVrc Vmn_mZmÀ`m Zm|Xr Jmoim H$am d Amnë`m àXoemÀ`m Vmn_mZmdaVr
àH$ën V`ma H$am.
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K Q>H$-5  

ZH$mem (àmË`{jH$) 
Map (Practical)    

 

KQ>H$-g§ aMZm : 

5 . 0   C{ÔîQ >ço   

5 .1   àñVmd Zm  

5 . 2   {d f` {d d o MZ   

 5 . 2.1  ZH$mem : ì `m»`m, A§ Jo/KQ >H$ Am{U àH$ma  

 5 . 2. 2  ZH$mem d  n ¥Ï d rJmob : gmå` Am{U \$aH$  

 5 . 2. 3  ZH$mem d  n ¥Ï d rJmobmMo  _ hÎd  d  Cn `mo J   

5 . 3   gmam§ e  

5 . 4   ñd AÜ``Z  àíZm§ Mr CÎmao   

5 . 5   gamd mgmR >r àíZ   

5 .6   g§ X^©J«§ Wgw Mr/A{YH$ d mMZmgmR >r n w ñVHo $  

 

5. 0  C {ÔîQ>ço  -  

 `m KQ >H$mÀ`m Aä`mgmVy Z  {dÚmÏ `m© § g n w T >rb C{ÔîQ >ço  gmÜ` H$aVm ò Vrb.   

1 )  ämy Jmo bemñÌm§ À`m {d ÚmÏ `m© §Zm ZH$mem åhUOo  H$m` g_ Oo b.   

2 )  {d ÚmÏ `m© §Zm ZH$memMr {d {dY  A§ Jo  d  àH$ma `m{d f`r _ m{hVr hmo B© b.   

3 )  ZH$mem d  n¥ Ïd rJmo b `m§ À`m_ Yrb gmå` d  \$aH$ g_ OÊ`mg _XV  hmo B© b. 

4 )  ZH$mem d  n¥ Ïd rJmo bmMo  _ hÎd  d  Cn `mo J  bjmV  ò B© b.   

5. 1  à ñVmdZm -  

 ämy Jmo b emñÌmÀ`m Aä`mgm_ Ü ò ZH$mem{ed m` H$mo UË`mhr Xo emMm qH$d m àXo emMm Aä`mg H$aUo  eŠ` 

Zmhr.  ZH$mem_ w io  n¥ Ïd rd arb H$mo UË`mhr KQ >H$mMr d ñVy {Zð> H$ën Zm, {ZarjUo, {dVaU d  Vw bZm H$aUo  

ghO eŠ` hmo Vo.  àmMrZ  H$mimn mgy Z  ^m¡ Jmo {bH$ KQ >H$m§ Mm ZH$memÛmao  Aä`mg Ho $bm OmV  Amho.   
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 g§ ny U© n ¥Ïd r qH$d m {VÀ`m EI mÚm ^mJmMo  a§ J , {Xem, gm§Ho ${VH$ {MÝho, àjon U, à_ mU BË`mXr  

KQ >H$m§ À`m gmhmæ `mZo  ZH$memMr {Z{_ © Vr Ho $br OmVo .  ZH$meo  ho  {Û{_ Vr` AgVmV .  _ mÌ A{bH$S>rb H$mimV  

g§ JUH$mÀ`m _ XVrZo  {Ì{_Vr` ZH$meo  H$mT >Uo  eŠ` Pmbo  Amho .  ZH$mem V`ma H$aV  AgVmZm emñÌr` d 

Vm§ {ÌH$ H$m¡ eë`m~amo ~aM ^m¡ Jmo { bH$ KQ >H$m§ Mo  kmZ  AgUo  Amdí`H$ AgVo .  ämyJmo bmÀ`m Aä`mgmV  ZH$memg 

_ hÎd mMo  ñWmZ  Agbo  Var ämyJmo bm_ Ü ò  ZH$memMm Aä`mg H$aUmar "ZH$mememñÌ' (Cartography) hr  

ñd V§ Í` emI m Amho.   

5. 2 {df` {ddo MZ -  

5. 2. 1 Z H $m em  :  ì` m »`m   

 ZH$memÀ`m {d {d Y  ì `m»`m d o Jd oJiçm Vkm§Zr gm§ {JVbo ë`m Amho V.  Ë`mVrb H$mhr ì `m»`m  

n w T >rbà_ mUo  ñn îQ > H$aVm ò Vrb.   

1 )  ZH$mem åhUOo  g§ ny U© OJmMm qH$d m EI mÚm {d {eîQ > ^mJmMm à_ mU, àjo nU, gm§ Ho ${VH$ {MÝho d 

I w Um `m§ À`m gmhmæ `mZo  gn mQ > n ¥ð>^mJmd a V`ma Ho $bo br AmH¥ $Vr hmo `. 

2 )  g§ ny U©  n ¥Ï d rMo  qH$d m {VÀ`m H$mhr ^mJmMo  gn mQ > n ¥ð>^mJmd a Ho $bo br à_ mU~Õ  à{VH¥ $Vr hmo `.   

3 )  g§ ny U©  n¥ Ïd rMo  qH$d m {VÀ`m H$mhr ^mJmMo  gn mQ > n ¥ ð>^mJmd a Ho $bo bo  gm§ Ho ${VH$ {MÌU åhUOo  ZH$mem 

hmo `.   

4 )  g§ ny U©  n ¥Ï d rMo  qH$d m n ¥Ï d rÀ`m H$mhr ^mJmMo  `mo ½` à_ mU, àjon U, gm§ Ho ${VH$ {MÝho  d  I yUm `m§ À`m  

gmhmæ `mZo  gn mQ > n¥ ð>^mJmd a Ho $bo bo  aoI mQ >Z  åhUOo  ZH$mem hmò .   

ZH$memMo  KQ>H$/ZH$memMr A §J o  : 

 ZH$memMr {Z{_ © Vr H$aV  AgVmZm ZH$memÀ`m KQ >H$m§ Zm \$ma _ hÎd mMo  ñ WmZ  Amho.  ZH$mem§ À`m  

KQ >H$m§ {ed m` ZH$mem n yU©  hmo D$ eH$V  Zmhr.  Ë`m_ wio  ZH$memÀ`m Aä`mgm_ Ü ò  ZH$memÀ`m KQ >H$m§ Zm \$ma 

_ hÎd mMo  ñWmZ  Amho .  ZH$memMr H$mhr à_ wI  KQ >H$/A§ Jo  nw T >rbà_ mUo  gm§JVm ò Vrb.   

1 )   ZH$memMm ho Vy /(CÔo e)   

 ZH$memMo  ho  _ hÎd ny U©  A§J  Amho .  H$moUVmhr ZH$mem V`ma H $aV  AgVmZm Ë`m_ mJrb hoVy  H$mo UVm 

Amho  `mMm gd © àW_  {dMma H$éZ  Vmo  ZH$mem H$mT >md m bmJVmo .  CXm - bmo H$g§ »`m Xe©d Ê`mgmR >r `mo ½` 

jo Ì\$imMm ZH$mem H$mT >Uo  Amd í`H$ Amho.  ZH$mem V`ma H$aV  AgVmZm Ë`m_ Ü ò  H$mo UVo  KQ >H$ XmI d m`Mo  

Amho V.  `mMr n yd © H$ën Zm AgUo Amd í`H$ Amho .  CXm - ObàUmbr, d Zñn Vr, I {ZOo, d gmhVr B.   

2 )   ZH$memMo  erf© H$  

 ZH$mem H$mo UË`m àXo emMm Amho . ho ZH$memÀ`m erf© H$md éZ g_ OVo.  _ w »` erf© H$ ho  ZH$memÀ`m  

d aÀ`m ~mOy g _ mo R >çm AjamV {bhbo bo  AgVo . Ë`mÀ`m I mbmo I mb bhmZ  AjamV  Cn erf© H$ AgVo. 

ZH$memMo  _w »` erf© H$ ho  ZH$memMm àXo e Va Cn erf© H$ ho  ZH$memMm ho Vy, àH$ma, gmb Xe© {dVo.   
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3 )   ZH$mem à_ mU -  

 ZH$mem V`ma H$aV  AgVmZm ZH$memMo  à_ mU hm AË §̀ V  _ hÎd mMm KQ >H$ AgVmo.  ZH$memd arb Xmo Z 

q~Xÿ  _ Yrb A§ Va d  Ë`mM XmoZ  q~Xÿ _ Yrb àË`j O{_ Zrd arb A§ Va `m§ À`mVrb JwUmo Îma åhUOo  ZH$mem 

à_ mU hmo `.  ZH$mem à_ mUm{ed m` ZH$mem H$mT >Uo  Mw H$sMo  R >aVo .  ZH$mem à_ mUm_ wio  Ë`m àXo emMo  jo Ì\$i 

Am{U H$mo UË`mhr Xmo Z  {R >H$mUm_ Yrb {ZpíMV  A§ Va g_ OVo.   

4 )   àjo nU -  

 n ¥ Ïd r Jmo bmMm qH$d m n¥ Ïd rÀ`m {d {eð> ^mJmMm d H«$mH$ma ^mJ gn mQ > n¥ ð>^mJmd a Ajd¥ Îm d ao I md ¥ Îm 

`m§ Mr OmirÀ`m  (d ¥ ÎmOmir) gmhmæ `mZo  H$mT >Ê`mÀ`m {H« $ ò bm àjo n U Ago  åhUVmV .  {d {eð> àXo emMm 

ZH$mem V`ma H$amd `mMm Agob Va Ë`mH$arVm {d {eîQ > àjon Umd a AmYmarV  ZH$memMr d ¥ÎmOmir V`ma  

H$amd r bmJVo .  CXm.  Y« wd r` àXo emMo  ZH$meo  V`ma H$aÊ`mgmR >r I _ Ü` Y«w d r` àjo nU Va {d fw dd ¥ Îmr` 

àXo emMo  ZH$meo  V`ma H$aÊ`mgmR >r X§ S>Jmo b àjo nUmMr {Zd S> H$aUo  Amd í`H$ R >aVo .   

5 )   ZH$memdarb {Xem -  

 ZH$mem V`ma H$aVmZm {Xeo bm \$ma _ hÎd mMo  ñWmZ  Amho.  ZH$memd arb {Xeo _ wio  _ m{hV  Agbo ë`m 

^mJmÀ`m AZw f§ JmZo  Xþ gam H$mo UVmhr {d ^mJ  Xe© {dVm ò V mo .  ZH$memd a CÎma {Xem  hr ~mUmÀ `m gmhmæ `mZo  

XmI d br OmVo.  `m ~mUmÀ`m Q >mo H$md a C> qH$d m X Ago  Aja {bhbo  OmVo .  ZH$memMr {Xem eŠ`Vmo  

ZH$memÀ`m B© emÝ` ^mJmV  Xe©dbo br AgVo .   

6 )   gm§ Ho ${VH$ {MÝho  d Iw Um -  

 ZH$mem_ Ü ò  Z¡ g{J© H$ d  _ mZd {Z{_ © V  KQ >H$ Xe© d Ê`mgmR >r {d {dY  gm§ Ho ${VH$ {MÝho  d  I wUm `m§ Mm d mn a 

Ho $bm OmVmo .  `m {MÝhm§ À`m gmhmæ `mZo  ZH$mem_ Ü ò  AZoH$ KQ >H$m§ Mo  dU©Z  Ho $bo  OmD$ eH$Vo . ZH$mem_ Ü ò  

gm§ Ho ${VH$ {MÝho  d  I wUm~amo ~aM  {d {d Y  a§JN>Q >m§ Mm d mn a Ho $bm OmVmo .   

ZH$memMo  àH$ma/dJ r© H$aU -  

 ZH$memMo  {d {dY  àH$ma Agy Z  d o Jd oJiçmm AmYmamd a ZH$memMo  d Jr© H$aU H$aV  AgVmZm ZH$memMm  

ho Vy , ZH$memMo  à_ mU BË`mXtMm {d Mma Ho $bm OmVmo .  {d {d Y  AmYmamd a ZH$memMo  àH$ma n w T >rb  à_ mUo  ñn îQ> 

H$aVm ò Vrb.   
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ZH$memMo  àH$ma/dJ uH$aU 

 

 A) ZH$memÀ`m hoVw Zw gma      ~) ZH$memÀ`m à_ mUmZw gma 

 

 

1 .  àmH¥ ${VH$ ZH$meo  2 .  gm§ñH¥${VH$ ZH$meo  1 .  _ mo R >çm à_ mUmMo   2 .  chmZ  à_ mUmMo   

             ZH$meo      ZH$meo  

i)  hd m_ mZ  Xe© H$ ZH$meo  i)  ^y _ r Cn `mo OZ  ZH$meo 

ii)  ^y aMZm Xe©H$ ZH$meo  ii)  {d VaUmË_ H$ ZH$meo 

iii)  ^y-ñVa Xe©H$ ZH$meo  iii)  d mhVy H$-XiUd iU ZH$meo 

iv)  hd oMr pñ WVrXe© H$ ZH$meo iv)  Eo {Vhm{gH$ ZH$meo 

vi)  Z¡ g{J© H$ d Zñn Vr ZH$meo  vi)  cîH$ar ZH$meo 

A )  ZH$memÀ`m ho Vy Zw gma -  

1 )  àmH¥ ${VH$ ZH$meo  -  

 `m àH$maÀ` m ZH$memV  Z¡ g{J© H$ KQ >H$m§ {d f`r _ m{hVr Xe© {d bobr AgVo .  àmH¥ ${VH$ ZH$mem§ Mo H$mhr 

Cn  àH$ma n w T >rb à_ mUo  ñn îQ > H$aVm ò Vrb.   

 1 )   IJ mo br` ZH$meo  - `m ZH$memV  n ¥Ï d rd arb àmH¥ ${VH$ KQ >H$m§Mo  ApñVÎd  Xe© {d V  Zgbo Var `m 

ZH$memV  Ad H$memVrb J«h , Cn J«h , Vmao, Z jÌ d  amer `m {d f`r _ m{hVr Xe© {d br OmVo .   

 2 )  hdm_ mZ Xe© H$ ZH$meo  - `m ZH$memV  H$mo UË`mhr àXo emMo d m{f© H$ gamgar Vmn _ mZ, hd oMm ^ma 

(Xm~), d mao  d  Ë`m§ Mr {Xem d  n O© Ý` B.  KQ >H$m§ Mr _ m{hVr Xe© {d br OmVo .   

 3 ) ämy-aMZm Xe© H$ ZH$meo - `m àH$maÀ`m ZH$mem_ Ü ò  ämy -n ¥ð>md arb gd © ämy_ rñdê $n o  (nd © V, n R >ma, 

_ ¡ XmZo, ZÚm B. ) KQ >H$ XmI {dbo  OmVmV .   

 4 )  ämy -ñVa ZH$meo  - `m ZH$mem_ Ü ò  n ¥ Ïd rÀ`m A§ VJ© V  ^mJmVrb {d {d Y  Wa, IS>H$m§ Mr aMZm, 

I S>H$m§ Mo  àH$ma, O{_ ZrMr aMZm d  àH$ma B.  àH$maMr _ m{hVr Xe© {d br OmVo .   

 5 )  hdoMr pñWVr Xe© H$ ZH$meo  - ^maVmV  ho  ZH$meo  Xaamo O àH$m{eV  Ho $bo  OmVmV .  n wUo ò Wrb 

d o Yemio Vy Z ho  ZH$meo  àH$m{eV  hmoVmV . `m ZH$mem_ Ü ò  Xaamo O gH$mir 8 :3 0  d  gm §̀H$mir 5 :00 

d mOVmÀ`m hd o Mr pñ WVr Xe© {d bo br AgVo .  `m_ Ü ò  àm_ w »`mZo  Vmn _ mZ, d m ẁ ^ma, d mao  d  Ë`m§ Mr {Xem,  

n O© Ý`, T >Jm§Mr pñ WVr B.  ~m~r Xe© {d ë`m OmVmV .   
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 6 )  Z¡ g{J© H$ dZñnVr ZH$meo  - `m àH$maÀ `m ZH$mem_ Ü ò  { d {d Y  Xo e qH$d m àXo emVrb d ZñnVtMo  

{d VaU XmI {d bo  OmVo.  OJmMm Z¡ g{J© H$ dZñnVr ZH$mem ^m¡ Jmo {bH$ Vgo M Vw bZmË_ H$ Aä`mgmgmR >r _ mo R >çm 

à_ mUmV  d mn a Ho$bm OmVmo .   

2 )   gm§ ñH¥ ${VH$ ZH$meo  -  

 gm§ ñH¥${VH$ ZH$mem_ Ü ò  _ mZd mZo {Z_ m© U Ho $bo ë`m {d {d Y  KQ >H$m§Mr _ m{hVr {Xbo br AgVo.  gm§ ñH¥ ${VH$ 

ZH$mem§ Mo  H$mhr Cn àH$ma nw T >rbà_ mUo  gm§JVm ò Vrb.   

 1 )   ämy _ rCn`mo OZ ZH$meo  - `m àH$maÀ`m ZH$mem_ Ü ò  H$mo UË`mhr àH$maÀ`m ämy _ rMo  Cn `mo OZ 

H$emàH$mao  Pmbo br Amho  Vo  XmI {d Ê`mV  ò Vo .   

 CXm.  n rH$mI mbrb O_ rZ , n S>rH$ O_ rZ , d ZmI mbrb O_ rZ  B.   

 2 )  {dVaUmË_ H$ ZH$meo  - `m àH$maÀ`m ZH$memV  {Za{Zamiçm KQ >H$m§ Mo OmJ{VH$ qH$d m àmXo {eH$ 

{d VaU Xe© {d Ê`mV  ò Vo.  {d VaUmË_ H$ ZH$memV  Z¡ g{J© H$ d  gm§ ñH¥${VH$ KQ >H$m§ Mm g_ md o e hmo Vmo.  CXm.  

bmo H$g§ »`m, n rHo $, n ew n mbZ , nrH$m§ Mo  CËn mXZ  B.  KQ >H$m§ Mo  {d VaU.   

 3 )  dmhVy H$-XiUdiU ZH$meo  - `m àH$maÀ`m ZH$memV  OJmVrb qH$d m {d {eîQ > XoemVrb añVo  

_ mJ© , ao ëd o  _ mJ© , hd mB©  _ mJ©  d  Ob_ mJ©  B.  g§ ~§Yr `mo ½` àH$mao  _ m{hVr Xe© d br OmVo.   

 4 )  Eo {Vhm{gH$ ZH$meo  - àmMrZ  H$mbI § S>mV  {Za{Zamiçm amO m§ À`m H$mimVrb ZH$meo  V`ma A gVmV . 

Ë`m àXo emÀ`m  aMZo V  H$emàH$mao  ~Xb hmo V  Jo bo bm Amho  Vmo Z§ VaÀ`m ZH$memV  Xe© {d bm OmVmo .  Aem 

ZH$mem§ Mm d mn a àm_ w »`mZo  B{Vhmg {d f`mÀ`m Aä`mgmV  OmñV  hmo Vmo.  CXm. _w KbH$mbrZ  ^maV , {~« Q >re 

H$mbrZ  ^maV .   

 ho  ZH$meo  Eo {Vhm{gH$ KQ >Zm, H«$_ , Eo {Vhm{gH$ Jmo îQ >tMo  {dVaU Xe© {d Ê`mgmR >r H$mT >bo OmVo . `m_ Ü` o  

Eo {Vhm{gH$ {R >H$mUo , amOd mSo >, {H$„o  B.  KQ >H$ XmI {d bo  OmVmV.  

 5 )  bîH$ar ZH$meo  - ho  ZH$meo  bîH$arÑîQ >çm \$ma _ hÎd mMo  Agë`mZo  Ë`m§ À`m ~m~VrV  AË §̀ V  Jw áVm 

amI br OmVo .  bîH$ar ZH$mem_ Ü ò  bîH$ar ÑîQ >rZo  Vi, bîH$ar N>md Ê`m B.  KQ >H$ XmId bo  OmVmV .   

~ )  ZH$memÀ`m à_ mUmZw gma -  

 ZH$memÀ`m à_ mUmZw gma Xmo Z  àH$ma n S>VmV  Vo  n wT >rbà_ mUo  :  

1 )   _ mo R>çm à_ mUmMo  ZH$meo  -  

 bhmZ  àXo e Xe© {d Ê`mgmR >r _mo R >`m à_ mUmMo  ZH$meo H$mT >bo OmVmV .  bhmZ  àXo e EH$m {d {eð> 

àH$maÀ`m H$mJXmd a Xe© {d Ê`mgmR >r Oo  ZH$meo  H$mT >bo  OmVmV  Ë`m ZH$mem§ Zm _ mo R >çm à_ mUmMo  ZH$meo  Ago  
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åhUVmV.  `m ZH$memMo  à_ mU gd ©gmYmaUn Uo  1  go_ rbm 5 0 0 _ r qH$d m 1  go _ rbm 1  {H$_ r AgVo.  CXm. 

_ mb_ Îmm {d f`H$ ZH$meo, ñ WbXe© H$ ZH$meo  B.   

2 )   bhmZ à_ mUmMo  ZH$meo  -  

 EI mÚm _ mo R >`m ämy ^mJmMr _ m{hVr EH$m {d {eîQ > AmH$mamÀ`m H$mJXmd a Xe© {dÊ`mgmR >r Oo  ZH$meo  

H$mT >bo  OmVmV .  Ë`m§ Zm bhmZ  à_ mUmMo  ZH$meo  Ago  åhUVmV.  `m ZH$memMo  à_ mU gd© gmYmaUn Uo  1  go_ rbm 

2 0 00  {H$_ r qH$d m 1  go _ rbm 5 0 00  {H$_ r BVHo$ AgVo.  CXm.  q^Vrd arb ZH$meo  Am{U A°Q >bmg ZH$meo .   

5. 2. 2 ZH$me m d  n¥ ÏdrJmo b - gmå ` d  \$a H$  

 ämy Jmo bmÀ`m Aä`mgm_ Ü ò  ZH$mem d  n ¥ Ïd rJmo b `m§ Zm \$ma _ hÎd mMo  ñWmZ  Amho .  ämyJmo bmÀ`m ZH$mem 

emñÌ `m emI o _ Ü ò  ZH$mem d n ¥ Ïd rJmo b `m§ Mm gI mo b Aä`mg Ho $bm OmVmo .  n¥ Ïd rJmo b d  ZH$mem `m§ Mm  

\$ma Od iMm g§ ~§Y  Amho . àmMrZ  H$mimn mgy Z  Vo  AmOÀ`m g§ JUH$ ẁ Jmn ©̀ § V ZH$mem jo ÌmV  \$ma _ mo R >r 

H« $m§ Vr Pmbr Amho .  `m Cn KQ >H$m_ Ü ò  Amn U ZH$mem d  n ¥Ï d rJmo b `m§ À`mVrb gmå` d \$aH$ g_ Oy Z Ko Uma 

Amhmo V.   

ZH$mem d n¥ ÏdrJ mo b `m§ À`mVrb gmå`  

 ämy Jmo bmÀ`m Aä`mgm_ Ü ò  ZH$mem d  n ¥ Ï d rJmo b Xmo Ýhr EH$_o H$m§ Zm n añn a n y aH$ Amho V .  Ë`m_ wio  H$mhr 

~m~VrV  `m Xmo Ýhr_ Ü ò  g_ mZVm AmT >iVo.   

1 )  ZH$mem d  n¥ Ïd rJmo b `m§ À`m gmhmæ `mZo  I § S>, Xo e, _ hmgmJa `m§Mm Aä`mg H$aVm ò Vmo.   

2 )  {d {d Y  àH$maÀ`m ^m¡ Jmo {bH$ d gm§ ñH¥ ${VH$ KQ >H$mÀ`m _ m{hVrgmR >r Xmo Ýhr KQ >H$mMm Aä`mg Ho $bm 

OmVmo .   

3 )  ZH$mem d  n¥ Ïd rJmo b `m§ À`m_ wio Ajd¥ Îmo  d  aoI md¥ Îmo  `m§ Mr {~ZMw H$ _ m{hVr {_ iVo .   

4 )  ZH$mem d  n¥ Ïd rJmo b `mo ½` Ë`m à_ mUmd a V`ma Ho $bo  OmVmV .   

5 )  ZH$mem d  n ¥Ï d rJmo b `m§ Mm Cn`mo J  {d {dY  hd m_ mZ  {d ^mJ , g_ w Ð àd mh , gmJar d hd mB©  d mhVyH$ 

_ mJ©  AmI Ê`mgmR >r hmo Vmo.   

6 )  {Z`mo OZmË_ H$ Aä`mgmgmR >r ZH$mem d  n ¥Ï d rJmo b `m Xmo Ýhr KQ >H$m§ Mr Amd í`H$Vm AgVo .   

7 )  ZH$mem d  n¥ Ïd rJmo b `m§ Mm d mna ZH$mememñÌmV  _ moR >çm à_ mUmV  Ho $bm OmVmo .   

ZH$mem d n¥ ÏdrJ mo b `m§ À`mVrb \ $aH$  

1 )  ZH$mem åhUOo  g§n y U©  n ¥Ï d rMm qH$d m {VÀ`m EI mÚm n ¥ ð>^mJmMm `mo ½` à_ mU, àjo n U, gm§ Ho ${VH$ {MÝho  

d  Iw Um `m§ À`m gmhmæ `mZo  gn mQ > n ¥ ð>^mJmd a H$mT >bo br AmH¥ $Vr hmo `.   

 n ¥ Ïd rJmo b åhUOo  n ¥Ï d rMr à_ mU~Õ  à{VH¥ $Vr hmo `.   
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2 )  ZH$mem hm {Û{_ Vr` Amho .   

 n ¥ Ïd rJmo b hm {Ì{_ Vr` Amho .   

3 )  ZH$memÀ`m gmhmæ `mZo  n¥ Ïd rJmo bmà_ mUo  jo Ì\$i, A§ Va `m§ Mr AMy H$ H$ënZm H$aVm ò V  Zmhr.   

 n ¥ Ïd rJmo bmÀ`m _ XVrZo  H$moUË`mhr àXo emMo  jo Ì\$i, XmoZ  {R >H$mUm_ Yrb A§Va `mMr AMy H$ H$ën Zm 

H$aVm ò Vo .   

4 )  ZH$memÀ`m gmhmæ `mZo  n¥ Ïd rd arb gd ©  I §S> d  _hmgmJa Amn U EH$md oir n mhÿ  eH$Vmo.   

 n ¥ Ïd rJmo b d H«$mH$ma Agë`m_ w io Amn U EH$md oir \$º$ AYm© ^mJ  n mhÿ  eH$Vmo.   

5 )  ZH$mem gn mQ > H$mJXmd a H$mT >ë`mZo  Ë`md arb A§ Va _ mo OUo  ghO eŠ` hmo Vo .   

 n ¥ Ïd rJmo b d H«$mH$ma Agë`mZo  Ë`md arb A§ Va _ mo OUo  ghO eŠ` hmo V  Zmhr.   

6 )  ZH$mem hm {d {eîQ > àXo emH$[aVm V`ma H$aVm ò Vmo .   

 n ¥ Ïd rJmo b EI mÚm Xo emgmR >r qH$d m àXo emgmR >r V`ma H$aVm ò V  Zmhr.   

7 )  ZH$memMm d mn a ~è`mM {R >H$mUr AJXr ghOnUo  H$aVm òVmo .   

 n ¥ Ïd rJmo bmMm d mn a àË ò H$d oir, àË ò H$ {R >H$mUr H$aVm ò V  Zmhr.   

8 )  ZH$memÀ`m gmhmæ `mZo  H$moUË`mhr àXo emMr bm§ ~r d  é§ Xr g_OVo  Vgo M gm§ Ho ${VH$ {MÝho  d  I w Um§ _ wio  

{d {d Y  KQ >H$m§ Mr _ m{hVr hmo Vo .   

 n¥ Ïd rJmo bm_w io  {d fw dd ¥ Îmr` àXo e, Yw« d r` àXo e Vgo M I§ S> d  _ hmgmJa `m§ À`m AmH$ma mg§ ~§ Yr 

AmH$bZ  hmoVo.   

9 )  ZH$memMm Cn `mo J  A_ `m© {XVnUo hmo Vmo.   

 n ¥ Ïd rJmo bmMm Cn `mo J  _ `m© {XV  ñd ê $n mV  Amho .   

5 .2 .3  ZH$mem d n¥ ÏdrJ mo bmMo  _ hÎd d Cn`moJ   

ZH$memMo  _ hÎd   

 g§ ny U©  n ¥Ï d rMo  qH$d m {VÀ`m EI mÚm ^mJmMo  `mo ½` à_ mU, àjo n U, gm§ Ho ${VH$ {MÝho  d  Iw Um `m§ À`m  

gmhmæ `mZo  gn mQ > n¥ ð>^mJmd a V`ma Ho $bo br AmH¥ $Vr åhUOo  ZH$mem hmo `.  ämyJmo bmÀ`m Aä`mgmV  ZH$memg 

\$ma _ hÎd mMo  ñ WmZ  Amho.  Vo  n wT >rbà_ mUo  ñn îQ > H$aVm ò B© b.   

1 )  ZH$memV  d mn abo ë`m gm§ Ho ${VH$ {MÝho  d  Iw Um `m§ _ wio  {d {d Y  KQ >H$m§ Mo  bd H$a AmH$bZ  hmoVo .   

2 )  ZH$mem_ Ü ò  CR >md Xe©H$ nÕ VrMm d mn a H$éZ  gmno j C§Mr d  I mobrMo  _ mo O_ mn  H$aVm ò Vo.   

3 )  ZH$meo  hmViÊ`mg gmon o  Agë`mZo  Vo  EH$m {R >H$mUmhÿZ  Xþ gè`m {R >H$mUr ghOn Uo  Ko D$Z  OmVm òVo .   

4 )  ZH$meo  ho  {Û{_ Vr` Agë`mZo  H$mo UË`mhr àXo emMr bm§ ~r d  é§ Xr ghOn Uo  Xe© {dVm ò Vo.   
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5 )  ZH$memMm d mn a ho Vyn yd © H$ d  {d {eîQ > àXo emH$[aVm H$aVm ò V  Agë`mZo  Ë`m àXo emMm  gI mo bn Uo  d 

gy ú_ [aË`m H$aVm ò Vmo .   

ZH$memMm dmna/Cn`mo J  - 

1 )  ZH$memMm Cn `mo J  ämyJmo bemñÌ AÜ`mn H$m§ Zm AÜ`mn Z  H$aÊ`mgmR >r A{YH$ hmo Vmo .   

2 )  emgH$s` A{YH$mè`m§ Zm àemgZ ì `d ñWo gmR >r ZH$meo  _hÎd mMo  Amho V.   

3 )  n ©̀ Q >H$m§Zm ZH$memMm d mn a _hÎd mMm Amho.  {d {dY  _ mJ© , ñWim§ Mr _ m{hVr ZH$memVyZ  àmá hmoVo .   

4 )  ZJa {Z`mo OZmgmR >r d  àmXo {eH$ {d H$mgmgmR >r ZH$memMm d mn a _hÎd mMm Amho .   

5 )  I mOJr _ mb_ Îmo Mo  ZH$meo  _ hÎdn y U©  AgVmV .   

6 )  Xmo Z  Xo emÀ`m ẁ Õ OÝ` n [apñ WVrV  ZH$mem§ Zm \$ma _ hÎd  AgVo.  

n¥ ÏdrJ mo bmMo  _hÎd -  

1 )  n ¥ Ïd rJmo bmd a Ajd¥ Îmo  d  aoI md¥Îmo  `m§ Mr d ¥ ÎmOmir Agë`mZo  H$mo UË`mhr àXo emMr jo Ì\$imMr AMy H$ 

_ m{hVr {_ iVo .   

2 )  I § S> d  _ hmgmJa `m§ À`m AmH$mamMr H$ën Zm ò Vo.   

3 )  {Xd g-amÌ, n ¥Ï d rMm Amg, J«hr` d mao  `m§ Mr _ m{hVr {_ iVo.   

4 )  n ¥ Ïd rMm AmH$ma d  d mñV{dH$ {MÌU bjmV  ò Vo .   

5 )  n ¥ Ïd rJmo bmd a a§ JnÕ VrMm d mn a Ho $ë`mZo  Jmo îQ >r bd H$a g_ OVmV.   

6 )  gmJar àd mh , {d {dY  hd m_ mZmMo  àXo e d  gmJar _ mJ©  XmI {d Uo I yn  gmo no  hmo Vo.   

n¥ ÏdrJ mo bmMm dmna/Cn`mo J  -  

1 )  ämy Jmo bmMm Aä`mg H$aUmè`m àË ò H$ ì `º$s n ¥Ïd rJmo bmMm d mn a H$aVmo .   

2 )  {d ÚmÏ `m© §Zm {d {d Y  ämy d¡ {eîQ >ço  n ¥ Ïd rMr à{VH¥ $Vr n mhÿZ  bdH$a bjmV  ò Vo.   

3 )  Xo em§ À`m gr_ m, gahÔr d  amOH$s` KS>m_ mo S>r `m§ Mm Aä`mg H$aÊ`mgmR >r n ¥ Ïd rJmo bmMm d mn a hmoVmo .   

4 )  n ¥ Ïd rd arb {d {dY  hd m_ mZmMo  àXo e, Ajd ¥ Îmo , aoI md¥ Îmo , d mao , d m ỳ ^ma, gmJar àd mh  `m§ Mm Aä`mg 

H$aÊ`mgmR >r n ¥ Ïd rJmo b \$ma _ hÎd mMm Amho.   

5 )  n ¥ Ïd rJmo bmd a {d {dY  a§ JmMm d mn a Ho $ë`mZo ämy aMZm d  àXoemMr C§ Mr Aä`mg H$aÊ`mgmR >r \$ma 

Cn `mo Jr Amho .   

 



 1 25 

5. 3 gma m§ e  -  

 ämy Jmo bm_ Ü ò  ZH$mem {ed m` H$mo UË`mhr Xo emMm qH$d m àXo em Mm Aä`mg H$aUo  eŠ` Zmhr.  g§ n yU©  

n ¥ Ïd r qH$d m {VÀ`m EI mÚm ^mJmMo  a§ J, {Xem, àjo n U, gm§Ho ${VH$ {MÝho  d  I wUm, à_ mUo  BË`mXr KQ >H$m§ À`m 

gmhmæ `mZo  ZH$memMr {Z{_ © Vr Ho$br OmVo .  ZH$memMm ho Vy, erf© H$, à_ mU, àjo nU, {Xem, a§J , gm§ Ho ${VH$ 

{MÝho  d  Iw Um ho  ZH$memMo  à_ wI  A§J o /KQ >H$ Amho V.   

 d o Jd oJiçmm AmYmamd a ZH$memMo  {d {dY  àH$ma n mS>bo  OmVmV . ZH$memÀ`m hoVy Zw gma àmH¥ ${VH$ ZH$meo  

d  gm§ ñH¥${VH$ ZH$meo  Ago  Xmo Z àH$ma n S>VmV .  Vgo M à_ mUmÀ`m AmYmamd a _ mo R >çm à_ mUmMo  ZH$meo  d 

bhmZ  à_ mUmMo  ZH$meo  Ago  XmoZ  àH$ma n S>VmV .   

 ämy Jmo bmÀ`m Aä`mgmV  ZH$mem à_ mUo M n¥ Ïd rJmo bmbmhr _ hÎd mMo  ñ WmZ  Amho .  ZH$mem d  n ¥Ïd rJmo b 

Xmo Ýhr EH$_ o H$m§ Zm n añn an y aH$ Amho V .   

ñdA Ü``Z àíZ :-  

1 )  n w T >rb n¡ H$s .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .  ho  ZH$memMo  A§J  Zmhr.   

 A) {Xem   ~) à_ mU  H$) àjo nU  S>) d ¥ ÎmOmir  

2 )  n ¥ Ïd rMr à_ mU~Õ  à{VH¥ $Vr åhUOo  . .. .. .. .. .. .. .. .. .. ..  hmo `.  

 A) ZH$mem  ~) n ¥ Ïd rJmo b  H$) àjo nU  S>) {MÌ  

3 )  . . .. .. .. .. .. .. .. ..  ZH$mem hm gm§ ñH¥ ${VH$ ZH$mem Amho .   

 A) dZñnVrXe© H$  ~) ämy ñVaXe© H$  H$) ämy aMZmXe©H$  S>) ämy _ rCn `mo OZ   

4 )  . . .. .. .. .. .. .. .. .. .  ZH$mem hm àmH¥ ${VH$ ZH$mem Amho .   

 A) Eo {Vhm{gH$  ~) bîH$ar  H$) hd m_ mZXe© H$  S>) amOH$s`  

5 )  hd oMr pñ WVrXe©H$ ZH$meo  ho  ... . .. .. .. .. .. .. .. .  ò Wy Z  àH$m{eV  hmo VmV.   

 A) nw Uo    ~) ZmJn y a  H$) _ w§ ~B©   S>) Mo Þ B©     

5. 4 ñd AÜ``Z à íZm§ Mr C Îma o  : -  

1 ) S>- d ¥ ÎmOmir 2 ) ~- n ¥Ï drJmo b 3 ) S>- ämy _ r Cn `mo OZ  4) H$-hd m_ mZXe© H$  

5 ) A-n wUo   

5. 5 ga mdmgm R>r à íZ : -  

1 )  ZH$mem åhUOo  H$m` gm§ JyZ  ZH$memMr A§ J o /KQ >H$ ñn îQ > H$am.   
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2 )  ZH$memMo  {d {dY  àH$ma ñn îQ > H$am.   

3 )  ZH$mem d  n¥ Ïd rJmo b `m§ À`mVrb gmå` d  \$aH$ gm§ Jm.   

4 )  ZH$mem d  n¥ Ïd rJmo b `m§ Mo  _ hÎd  d  d mn a (Cn `moJ ) ñn îQ > H$am.   

5. 6 g§ X ©̂ J« § W gw Mr/ A{Y H $ dmMZmg mR>r nw ñVHo $ : -  

1 )  S>m° .  AOw© Z  Hw § $^ma : àmË`{jH$ ämy Jmo b, gw _o é àH$meZ , n w Uo .   

2 )  S>m° .  Eg.  ~r.  qeXo  : ZH$mememñÌ, \$S>Ho $ àH$meZ , n wUo.   

3 )  àm.  I Vr~ Ho $.  E.  : g_ J«  àmË`{jH$ ämy Jmo b, g§ Omo J  àH$meZ, H$mo ëhmn y a.   

4 )  àm.  Jw ad  d  àm.  MìhmU (20 22 ) : àmH¥ ${VH$ ämy Jmo b, {Zambr àH$meZ , nw Uo.   

��� 

 

 


