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ì`dhmamVrb H$moUË`mhr nXmWm©Mo dOZ
H$aUo åhUOo EH$ gm_mÝ` {H«$`m Amho. hmVmZo
CMbyZ YaVm `oUmam AmQ>monera nXmW©
dOZ §̀Ìmda R>odbm Va Ë`m nXmWm©Mo dOZ
H$aUo Amnë`mbm eŠ` hmoVo. Am{U Aer
dOZ §̀Ìo ({S>{OQ>b _{eÝg) Va bhmZghmZ
{H$amUm XwH$mZm§_YyZgwÕm dmnabr OmVmV
ho AmnU nmhVmo. nXmWmªMo AJXr H$mQ>oH$moa
dOZ H$aÊ`mMr \$maer JaO Zgob Va XmoZ
nmaS>çm§Mm VamOy dmnê$Zhr ho H$m_ ̂ mJVo.
åhUyZM ̂ mOr~mOmamV XmoZ nmaS>çmMm VamOy
gam ©g dmnamV AgVmo. EImXr dñVy
AmH$mamZo _moR>r Am{U dOZmZo Iyn OS>
Agob - g_Om _mbmZo ^abobm Q́>H$, Va
Ë`m Q́>H$Mo dOZ {d{eï> Vwbm H|$Ðmda H$amdo
bmJob qH$dm AdOS> dñVy§Mo dOZ H$aÊ`mMm
H$mQ>m OoWo Agob VoWo Omdo bmJob.

`oWo EH$ _wÔm AJXr CKS> Amho H$s
EImXr dñVy IynM hbH$s - EH$ J«°_ qH$dm

A½Jmo~mB©, T>½Jmo~mB©!

AYm© J«°_ - qH$dm Ë`mnojmhr H$_r dOZmMr
Agob qH$dm EImXr dñVy H$mhr Q>Zm§nojmhr
OmñV dOZmMr Agob Va Ë`m dñVyMo
{~ZMyH$ dOZ H$aUo ho EH$ AmìhmZM AgVo.
AmO Aer dOZ §̀Ìo CnbãY AmhoV H$s
Ë`m `§ÌmZo hbŠ`mVë`m hbŠ`m dñVyMo
dOZ ~maH$mB©Zo _moOVm òVo. VgoM AJXr
Iyn OS> dñVyMo qH$dm OS> _erZMohr dOZ
H$miOrnyd©H$ _moOVm òVo. _moR>çm _erZMo
dOZ H$aVmZm H$YrH$Yr Ë`m _erZÀ`m
doJdoJù`m ^mJm §M o ñdV§ÌnUo dOZ
H$aÊ`mMr nmir òVo.

H$YrH$Yr dñVy§Mo gai gai dOZ
_moOUo _mÌ H$R>rU hmoVo. ̀ mMr T>rJ^a H$maUo
AmhoV. CXmhaUmW© EImÚm O§JbmVrb gd©
PmS>m§À`m bmH$S>mMo EHy$U dOZ H$mT>m`Mo
Agob Va Ë`mgmR>r, Ë`mg§~§YrMr gd© _mZHo$
d AZw_mZo {dMmamV ¿`mdr bmJVmV.

Ë¶m‘wioM T>Jmbm AmnU dOZmÀ`m

boIH$ : {dZVm {dœZmWZ ��AZwdmX : Jmo.b. bm|T>o

Am_À`m {_Ì_§S>imV EH$OU \$ma {M{H$ËgH$ Amho. Zoh_r e§H$m {dMmaUmam

e§H$mgyaM Amho Vmo! Ë`mZo EH$Xm {dMmabo O{‘ZrnmgyZ T>J IynM C§Mrda

AgVmV Am{U AmH$mamZo _moR>o AgVmV, Aem T>Jm§Mo dOZ AmnU H$g§ R>adm`M§?
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H$moUË`m àVdmarV ~gdUma? Iyn hbH$m
H$s Iyn OS>? hm Jm|Yi hmoVmo. bjmV ¿`m
H$s T>J hdoV Va§JV AgVmV. Am{U hdoÀ`m
ZwgË`m PmoVmZoM Vo EH$m {R>H$mUmhÿZ Xwgè`m
{R>H$mUr ò-Om H$arV AgVmV åhUOo T>J
dOZmZo hbHo$M Agm`bm nm{hOoV. nU
T>Jm§~Ôb AmnU doJù`m Ñ{ï>H$moZmVyZ {dMma
Ho$bm Va Ag§ bjmV ̀ oV§ H$s {H$Ë òH$ doim
T>J \w$Q>VmV, Ë`mVyZ _wgiYma nmD$g nSy>
bmJVmo åhUOo BVHo$ gJio nmUr dmhÿZ
ZoUmam T>J {H$VrVar OS> Agbm nm{hOo.

T>J hm _w»`V: gyú_ Obq~Xy§Zr qH$dm
gyú_ {h_q~Xy§Zr qH$dm XmoÝhr gyú_H$Um§Mm
{‘iyZ ~Zbobm AgVmo. nmÊ`mMr dm\$ qH$dm
gyú_ Obq~Xy dmVmdaUmV ghgm {XgV

ZmhrV. nU Ooìhm nmÊ`mÀ`m dm\o$Mo gyú_q~Xy
AmngmV EH$Ì òVmV Voìhm Ë`m§Mo T>JmV
ê$nm§Va Pmbobo {XgVo. T>JmV gm_mdboë`m
AZoH$ Obq~Xy§À`m d AZoH$ {h_q~Xy§À`m
AmH$mamV nwîH$iM \$aH$ AgËmmo. ho q~Xy
EH$ _m`H«°$mZnmgyZ eoH$S>mo _m`H«$m°ZÀ`m
AmH$mamMo Agy eH$VmV. EH$ _m`H«$m°Z
åhUOo 10-6 g|{Q >_rQ >a qH$dm EH$
{_br_rQ>aMm hOmamdm ^mJ hmò . BVH$m
bhmZ AmH$ma Amnë`m ZOaoÀ`m j_VoÀ`m
nbrH$S>Mm AgVmo. åhUOo Ë`mVrb EImXm
_moR>m H$UgwÕm Amnë`mbm gmÜ`m S>moù`m§Zr
{Xgy eH$V Zmhr. A§XmO `oÊ`mH$[aVm
gm_mÝ` T>JmVrb hOmamo Obq~Xy EH$m
nmR>monmR> EH$ `mà_mUo aMbo Va Ë`m§Mr

H$nmer V§Vw ‘oK V§Vy‘oK

C§M H$nmer ‘oK

C§M ñVar¶ ‘oK

ñVar¶ H$nmer ‘oK

ñVar¶ ‘oK
H$nmer ‘oK

H$nmer ObX ‘oK

T>Jm§Mo àH$ma
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bm§~r EH$ {_{b_rQ>a ̂ aob.
T>J hdoV Va§JV BH$S>o

{VH$S>o OmV AgVmV. Aem
ApñWa nXmWm ©M o dOZ
H$aUmar §̀ÌUm ApñVËdmV
Zmhr ho AmnU OmUVmoM.
Aem n[apñWVrV AmnUmg
T>JmÀ`m dOZmMm \$º$
A§XmOM H$aVm `oB ©b. T>JmMo dOZ
_moOÊ`mgmR>r R>amdrH$ AmH$ma_mZmÀ`m
T>JmVrb gd© Obq~Xy§Mo Am{U gd© {h_q~Xy§Mo
EHy$U dOZ _moOUo hm EH$ n`m©̀  Amho.

AmH$mamdê$Z d ñdê$nmdê$Z T>Jm§Mo
Mma àH$ma nS>VmV.
1. amer‘ oK qH $dm H$nmer T >J

(cumulus) : ho T>J qnOboë`m
H$mngmgmaIo AgVmV. C^Q> AgVmV
d C§MC§M dmT>VmV.

2. ñVar` T>J (stratus) : ho Wam§Mo
T>J C^o Z dmT>Vm AmS>do ngaVmV.

3. V§Vw‘oK qH$dm njm^ T>J (cirrus)

: ho T>J {ngmam Agë`mgmaIo
dmQ>VmV. {\$Š`m H$aS>çm a§JmMo
AgVmV. ^anya bm§~rMr H$mën{ZH$
{ngo T>JmÀ`m n¥ð>^mJmda ImoMbr
AmhoV Ago dmQ>Vo.

4. ObX T>J qH$dm ~agUma o T>J
(nimbus) - ho T>J H$mù`m a§JmMo
AgVmV.
H$nmer TJmMo bhmZ T>J d _moR>o T>J

Ago XmoZ àH$ma AgVmV. bhmZ T>J Ho$di
H$mhr \y$Q> bm§~rMo AgVmV, Va _moR>o T>J
{H$Ë òH$ Mm¡ag {H$bmo_rQ>a àXoembm PmHy$Z
Q>mH$Ê`mBVHo$ _moR>o AgVmV Am{U drg
[H$bmo_rQ>anojmhr OmñV C§M AgVmV.

ñVar` T>J ho gwÕm {H$Ë òH$ Mm¡ag
{H$bmo_rQ>a joÌ ì`mnUmao AgVmV. `mM
T>Jm§_wio EImXm g§nyU© XoeM T>JmZo PmH$bobm
AmnU H$Yr H$Yr Q>r.ìhr. da nmhVmo.

T>Jm§Mo ho gd© OJS>ì`mi àH$aU
gmoß`m nÕVrZo g_OyZ KoÊ`mgmR>r AmnU
H$nmer T>J {dMmamV KoD$. Vg§M Amnbr
H$ënZmeº$s Am{U WmoS>§ J{UV dmnê$.
H$nmer OmVrMm EH$ T>J O{_ZrnmgyZ
OdiOdi VrZ {H$bmo_rQ>a C§Mrda
AmH$memV BVñVV: {\$aVmo Amho. Ë`mMo
AmH$ma_mZ EH$ KZ {H$bmo_rQ>a Amho Ago
AmnU g_Oy. EH$ {H$bmo_rQ>a bm§~, EH$
{H$bmo_rQ>a é§X Am{U EH$ {H$bmo_rQ>a C§M
Ago Oa EImÚm dñVyMo _mn Agob Va
{VMo AmH$ma_mZ EH$ KZ {H$bmo_rQ>a hmoVo
Ago AmnU åhUVmo. AmnU {dMmamV
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KoVboë`m T>JmMo AmH$ma_mZ VodT>oM Amho.
H$mhr hdm_mZVkm§À`m _Vo EH$ KZ_rQ>a
AmH$ma_mZmÀ`m H$nmer T>JmV EH$ J«°_
(0.001 {H$.J«°.) nmUr W|~m§À`m ê$nmZo
AgVo. Ë`mdê$Z EH$ KZ {H$bmo_rQ>a
AmH$ma_mZmÀ`m T>JmV {H$Vr nmUr Agob
Ë`mMo AmnU J{UV H$ê$.

EH$ KZ {H$bmo_rQ>a = 109 KZ _rQ>a.
EH$ KZ_rQ>a AmH$ma_mZmÀ`m T>JmVrb EHy$U
nmÊ`mMo à_mU

= 0.001 × 1000 × 1000
× 1000 {H$bmoJ«°_ hmoB©b.

= 10,00000 {H$bmoJ«°_ hmoB©b.
åhUOoM AmnU J¥hrV Yaboë`m T>JmV

1000 Q>Z nmUr Amho. AJXr WmoS>Š`mV
Am{U gmoß`m ̂ mfoV gm§Jm`Mo Va Ago åhUVm
` oB ©b H$ s EH$ KZ {H$bm o_rQ > a
AmH$ma_mZmÀ`m T>JmV EH$ hOma Q>Z nmUr
AgVo.

e¡. g§X ©̂ A§H$ 84 _YyZ gm^ma.

bo{IH$m : {dZVm {dœZmWZ

qhXr AZwdmX : Aå~are gmoZr

_amR>r AZwdmX : Jmo. b. bm|T>o, {Zd¥Îm àmMm ©̀.

gOrd g¥ï>rVrb Iyn dOZXma
àmÊ`mMr Am{U  dOZXma Z_wZm T>JmMr
VwbZm H$am`Mr Agob Va Amnë`m
_Zmg_moa Am{e`mMm hÎmr `oB©b.
Am{e`mVrb EH$m hÎmrM o dOZ
OdiOdi 2.7 Q>Z AgVo. åhUOo
Aem VrZeo gÎma hÎmtMo dOZ AmnU
J¥hrV Yaboë`m Z_wZm T>JmEdT>o hmoB©b.

AWm©V darb Z_wÝ`mnojm H$_r
AmH$ma_mZmMm T>J Agob, Va Ë`mMo
dOZ `mnojm (1Ÿ000 Q>Zmnojm) H$_r

Agy eHo$b,  VgoM Z_wZm T>Jmnojm EImXm
T>J AmH$ma_mZmZo _moR>m Agob Va Ë`mMo
dOZ (1000 Q>Zmnojm) OmñV Agy eHo$b
ho AmoKmZo AmboM. `mIoarO T>JmV
AgUmè`m Obq~Xy§Mm, {h_q~Xy§Mm AmH$ma
Vmn_mZ, hdoMm Xm~ qH$dm BVa H$maUmZo
~Xby eH$Vmo. Aem ~Xbm_wioM H$moUË`mhr
XmoZ T>Jm§Mo dOZ doJdoJio Agy eH$Vo.

da {Xboë`m J{UVmdê$Z AmnU Ago
åhUy eH$Vmo H$s T>J \$ma dOZXma AgVmV.
AmH$memV YwamÀ`m bmQ>mÀ`m bhmZ
S>mJmgmaIo {XgUmao T>J dOZmÀ`m ~m~VrV
{H$Ë òH$ hÎmtZmhr ^mar AgVmV!
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coIH$

A.qM. BZm‘Xma

dZñnVr O{‘Zrda H$em Amë¶m?

àË¶oH$ gOrdmMr EH$ Am{X‘ àoaUm AgVo.
Vr åhUOo Amnbr àOmVr {Q>H$dyZ Yamdr,
{VMr g§»¶m dmT>dmdr. H$mhr CXmhaUo nmhÿ
- A{‘~mMr g§»¶m H$er dmT>Vo Vo AmnU
OmUVm - EH$m A{‘~mMo eara åhUOo EH$M
noer AgVo. Vr nwaoer ‘moR>r Pmbr, H$s Ë¶m
noerMm Agm à¶ËZ gwê$ hmoVmo H$s EH$sÀ¶m
XmoZ noer ìhmì¶mV. Voìhm noerH|$ÐmMo XoIrb
XmoZ ̂ mJ hmoVmV Am{U Ë¶m ̂ modVr noerÐd
O‘m hmoD$Z nwT>o XmoZ nyU© doJù¶m noer V¶ma
hmoVmV. ¶m XmoZ noetMr JwUgyÌo nyU©nUo
EH$gmaIrM AgVmV - Ë¶mbm EH$Jw{UV
JwUgyÌo åhUVmV.

¶rñQ> ({H$Êd) noerMo nwZéËnmXZ
hmoVmZm EH$ A§Hw$a/’w$JdQ>m V¶ma hmoVmo. Vr
Zdr noer AgVo d Vr ‘moR>r Pmë¶mda ‘yi
noernmgyZ AbJ hmoVo. BWo XoIrb EH$Jw{UV
JwUgyÌoM AgVmV. ¶mbm Ab¢{JH$ àOZZ
åhUVmV.

D$g, Jwbm~ ¶m§À¶m S>moù¶m§nmgyZ
ZdrZ amon dmTy> eH$Vo. H$T>rqb~, aVmio
¶m§À¶m ‘wim§da A§Hw$a AgVmV. VodT>m ̂ mJ
bmdbm Va ZdrZ dZñnVr dmT>Vo. eodJm,
nm§Jmam ¶m§À¶m ’$m§Úm bmdyZ Zdr PmS>o V¶ma
H$aVmV. ObnUuÀ¶m EH$m amonmnmgyZ
nmÊ¶mda {VMm XmQ> Jm{bMm V¶ma hmoVmo.
¶m gd© CXmhaUmV, V¶ma Pmboë¶m Zì¶m
amonm§Mr JwUgyÌo EH$Jw{UV nÕVrZo V¶ma
Pmbobr AgVmV. ¶mbmM emH$s¶ àOZZ
åhUVmV.

‘mÌ BVa AZoH$ PmS>m§À¶m {~¶m éOyZ
amono ~ZVmV ho AmnU nm{hbobo AgVo. {~¶m
V¶ma hmoÊ¶mnydu dZñnVtZm ’w$bo ¶oVmV,
namJU hmoVo, ’$io YaVmV ‘J {~¶m V¶ma
hmoVmV, hohr Amnë¶mbm ‘mhrV Agob.
gm§Jm¶Mo Ago H$s {~¶m V¶ma hmoUo Am{U
AmYr nm{hboë¶m nÕVr ¶m‘Ü¶o EH$ ‘yb ŷV
’$aH$ Amho.
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{~¶m V¶ma hmoVmV, Voìhm Ë¶m§À¶m‘Ü¶o
XmoZ gOmVr¶ dZñnVtMr JwUgyÌo EH$Ì
Ambobr AgVmV. Á¶m PmS>mda órnwîn
AgVo, Ë¶mMr Am{U Á¶m PmS>mnmgyZ
namJH$U ¶oD$Z Ë¶m órnwînmMo ’$bZ hmoVoo
Ë¶mMr. ¶m ’$bZmÀ¶m {H«$¶oV XmoÝhr PmS>m§À¶m
Á¶m noer dmnaë¶m Joë¶m Ë¶m PmS>mÀ¶m
BVa noetnojm doJù¶m AgVmV. Ë¶m§Mr
JwUgyÌo AYu Ho$bobr AgVmV. Ë¶mbm
åhUVmV AY©Jw{UV qH$dm EH$Jw{UV. Aem
XmoZ {d{eï> noer EH$Ì ¶oD$Z Zdm Ord/
Zdr dZñnVr OÝ‘mbm Kmby eH$VmV. ¶m
Zì¶m OrdmMr n{hbr noer {ÛJw{UV
JwUgyÌm§Mr AgVo. ¶mbm b¢{JH$ àOZZ
åhUVmV.

AmnU da nm{hboë¶mn¡H$s {~¶m V¶ma
hmoUmè¶m dZñnVr gdmªV CËH«$m§V g‘Oë¶m
OmVmV. H$maU Ë¶mV XmoZ Ordm§À¶m JwUm§Mr
ga{‘gi hmoD$Z Zdm Ord ~ZVmo.

OJmV V¶ma Pmboë¶m n{hë¶m
dZñnVr ¶m nmÊ¶mV {Z‘m©U Pmë¶m Am{U
AmO AmnU nmhVmo, Ë¶m CËH«$m§V dZñnVr
Va ~hþg§»¶oZo O{‘Zrda dmT>VmV. ‘J hm
~Xb H$m Pmbm Agob - H$gm Pmbm
Agob, Ë¶m~Ôb BWo nmhÿ¶m -
nmÊ¶mVyZ ~mhoa H$emgmR>r?

dZñnVr àmÊ¶m§À¶m AmYr Amë¶m.
g‘wÐ, Ë¶mVhr CîUH${Q>~§YmVrb CWi
g‘wÐ, ImS>çm ¶oWo gOrdm§Mm nmiUm àW‘
hbbm Ago ‘mZbo OmVo. bjmdYr dfmªnydu

gOrdm§Mm Imao nmUr - {Z‘Imao nmUr -
JmoS>o nmUr - O‘rZ Agm àdmg Pmbm.

dZñnVtÀ¶m ~m~VrV hm àdmg
Amdí¶H$ / An[ahm¶© hmoVm H$m? Agë¶mg
Vgo H$m ¶m àým§Mr CÎmao emoYÊ¶mMm à¶ËZ
AZoH$m§Zr Ho$bm Amho. ~m°da d H±$n~ob ¶m
à{gÕ dZñnVr d¡km{ZH$m §Zr ¶m~Ôb
{dMma‘§WZ H$ê$Z Ë¶m§Mr ‘Vo ‘m§S>br AmhoV.

Vgo nm{hbo Va dZñnVtZm nmÊ¶mV
dmT>Uo gmono, O{‘Zrda dmT>Uo AdKS>.
nmÊ¶mV dmT>VmZm nmUr emofyZ Vo gmR>dÊ¶mMm
àý ¶oV Zmhr. gd© ~mOy§Zr nmUr AmYma
XoV Agë¶mZo Ë¶mgmR>r doJù¶m D$VtMr
Amdí¶H$Vm ZgVo. ¶m‘wio ‘wio, ImoS> dJ¡ao
Ad¶d d g§dhZr D$VtMr JaO ZgVo.
OrdZH$bh Vrd« ZgVmo. emH$s¶ nwZéËnmXZ
doJmV hmoVo. ¶mCbQ> O{‘Zrda dmT>VmZm
nmUr emofyZ KoUo, AmYma XoUo ¶mgmR>r ‘wio,
nmUr dmhÿZ ZoÊ¶mgmR>r ImoS>, ’$m§Úm d
g§dhZr D$Vr, nmÊ¶mMo ~mînr^dZ hmoD$Z
Vo dm¶m OmD$ Z¶o ¶mgmR>r n¥ð>^mJmda
‘oUmà‘mUo {MH$Q> nXmWmªMm (³¶w{Q>Z,
ñ¶w~[aZ) Wa XoUo dJ¡ao àý C^o amhVmV.

Ago AgVmZm dZñnVr O{‘Zrda H$m
Amë¶m, EdT>oM Zìho Va O{‘ZrdaM Ë¶m§Mr
e¡dmb - h[aVm - ZoMo - gnwîn dZñnVr
Aer CËH«$m§Vr H$m Pmbr ho g‘OyZ KoVmZm
AmnUmg e¡dmb ¶m Am{X-dZñnVtMo OrdZ
d nwZéËnmXZ (d Ë¶mÀ¶m ‘¶m©Xm)¶m~Ôb
g‘OyZ ¿¶mdo bmJob.
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AY©gyÌr {d^mOZmMo ñWmZ (→) d J§VwH$Ymar (1) d ~rOmUwYmar (2) AdñWm§Mm Vm¡b{ZH$
H$mbmdYr. gnwîn dZñnVrV ho CbQ> Pmbo Amho. (AmH¥$Ë¶m àm{V{Z{YH$ d H$mën{ZH$)

A) e¡dmb (1) : 90-99, (2) : 10-1 ~) h[aVm dJu¶ dZñnVr (1) : 70 (2) : 30

H$) ZoMo (1) : 20, (2) : 80 S>) gnwîn dZñnVr (1) : 05-01 (2) : 95-99

CîUH${Q>~§YmVrb CWi ImS>çmV
gw‘mao 1,500 Xebj dfmªnydu dZñnVtMm
CJ‘ Pmbm. {hado e¡dmb ¶m n{hë¶m
dZñnVr. dZñnVr d gd© gOrdm§À¶m
Am¶wî¶mV XmoZ AdñWm AgVmV. Ë¶m§Mr
H«$‘mZo AXbm~Xb hmoVo. Ë¶m AdñWm åhUOo
EH$Jw{UV a§JgyÌo Agbobr AdñWm Am{U
{ÛJw{UV a§JgyÌo Agbobr AdñWm.

¶mn¡H$s EH$Jw{UV a§JgyÌo Agbobr
AdñWm AmYr ApñVËdmV Ambr. {VÀ¶mV
noer{d^mOZmZo ¶w½‘Ho$ (J§VwH$ / J°‘rQ>g²)
V¶ma hmoVmV. XmoZ ¶w½‘H$m§À¶m g§¶moJmZo
{ÛJw{UV a§JgyÌo Agboë¶m {nT>rMr n{hbr

noer (Mb~rO, Pm¶JmoQ>) V¶ma Pmbr.
{VMr dmT> hmoD$Z {ÛJw{UV {nT>rMo eara
~Zbo. e¡dmb, h[aVm, ZoMo d gnwîn
dZñnVrV ho eara åhUOoM AmnU nmhV
Agboë¶m dZñnVr. Ë¶mnwT>o A{YH$m{YH$
CËH«$m§V Pmë¶m.

{ÛJw{UV {nT>rÀ¶m dZñnVr nmÊ¶mV
amhÊ¶mg A¶mo½¶ hmoË¶m. Ë¶m‘wio Ë¶m
O{‘Zrda Amë¶m. ¶mCbQ>, EH$Jw{UV
earamÀ¶m dZñnVr O{‘Zrda amhÊ¶mg
A¶mo½¶ hmoË¶m. Ë¶m‘wio CÎmamoÎma ¶m {nT>rMm
èhmg d {ÛJw{UV {nT>rMr CËH«$m§Vr Pmbr.

Amnbr àOmVr {Q>H$dyZ Yê$Z {VMr
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g§»¶m dmT>{dUo hr gd©
gOrdm§Mr Am{X‘ àoaUm
Amh o . Ë¶m‘ wi o O o ìhm
dZñnVtMr nmÊ¶mV dmT>
hmoÊ¶mbm ‘¶m©Xm Ambr
Voìhm Ë¶m O{‘Zrda Amë¶m
qH$dm Ë¶m§Zm ¶mdo bmJbo.

nmÊ¶mV d ³d{MV
{MIbmV dmT >Umè¶m
e ¡dmb dZñnVr
Ym½¶mgma»¶m, EH${‘VrV  (bm§~rV ’$º$)
dmT>Umè¶m qH$dm gnmQ> (bm§~r,é§Xr)
{Û{‘Vr¶ AgVmV. H$mhr Vm§~S>o, H$aS>o
e¡dmb d AndmXmZo {hado e¡dmb (CXm.
H$mam) ¶m§Zm ‘wim§gmaIo, ImoS>m§gmaIo,
nmZm§gmaIo Ad¶d AgVmV. ¶mVbm
"gmaIo' eãX ‘hÎdmMm. H$m? Va e¡dmbm§Mo
eara EH$Jw{UV a§JgyÌo Agbobo  J§VwH$Ymar
AgVo. Ë¶m§À¶mV {ÛJw{UV a§JgyÌo Agbobr
~rOmUwYmar AdñWm AënH$mbrZ AgVo.
J§VwH$Ymar, ~rOmUwYmar AdñWm§Mr

^mZJS>

e¡dmbm§À¶m OrdZmV XmoZ AdñWm
AgVmV. EH$m AdñWoVrb noerV EH$Jw{UV
a§JgyÌo AgyZ Ë¶m J§VwHoo$ (¶w½‘H$/J°‘rQ>g²)
V¶ma H$aVmV. J§VwH ñdV§ÌnUo éOyZ ZdrZ
dZñnVr ~Zdy eH$V Zmhr. e¡dmbm§Mr
AmYrMr J§VwHo$ gd©g‘mZ - EH$gmaIr
hmoVr. Z§Va Ë¶m§À¶mV WmoS>m ’$aH$ Pmbm d
eodQ>r Vr nw§~rO d ór~rO Aem ñdê$nmV

Ambr. e¡dmb dZñnVtMr hrM J§VwH$Ymar
AdñWm AmnU nmhVmo. ZmOyH$, nmVi d
nmÊ¶m{edm¶ amhÊ¶mg nyU© A¶mo½¶ Aer
AdñWm.

¶m AdñWoÀ¶m AIoarg XmoZ J§VwHo$
EH$Ì ¶oVmV d Ë¶m§À¶m g§¶moJmZo Xþgar
~rOmUwYmar (~rOmUwX²{^X) AdñWm ~ZVo.
¶mVë¶m gd© noer {ÛJw{UV a§JgyÌo Agboë¶m
AgVmV. ¶mVë¶m nwZéËnmXZmer g§~§{YV
H$mhr noer AY©gyÌr {d^mOZmZo ~rOmUy§Zm
OÝ‘ XoVmV. ~rOmUy  (ñnmoAa) hr J§VwH$Ymar
AdñWoMr n{hbr noer. hr éOyZ J§VwH$Ymar
AdñWm ~ZVo. nwÝhm J§VwHo$.... ~rOmUy...
Ago AdñWm§Mo MH«$ gwê$ amhVo.
ZoÀ¶mÀ¶m XmoZ AdñWm

e¡dmbm‘Ü¶o, ‘mJo nm{hë¶mà‘mUo
J§VwH$Ymar AdñWmM AmnU nmhVmo.
~rOmUwYmar AdñWm H$‘r doi ApñVËdmV
AgVo d J§VwH$Ymar {nT>rV bwá AgVo (¶mbm
H$mhr AndmX AmhoV.)
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ZoMm (ñnmoamo’ mBQ )

AY©gyÌr {d^mOZ

~rOmUy (ñnmoAa)

àH m{¶H m

ñÌrYmZr nw§YmZr

ñÌrJ§VwH nwJ§VwH’ bZ
Mb~rO

~rOmUwX²{^X

dmT

~rOmUwYmar
AdñWm

J§VwH Ymar
AdñWm

2n

n

n

n n

n n

2n

2n

XmoZ AdñWm§À¶m nmR>{edUrMo ho MH«$ ’$Z© (ZoMm), h[aVm (‘m°g) BË¶m{X
dZñnVrV R>iH$nUo {XgVo. Vo Ago AgVo.

e¡dmbmZ§VaÀ¶m dZñnVr h[aVmdJu¶.
e¡dmbm§BVH$s Zgbr Var ¶mVhr J§VwH$Ymar
AdñWm (¶w½‘H$moX²{^X) A{YH$ dmT>
Pmbobr, A{YH$ H$mi OJUmar Am{U
A{YH$ ‘hËd Agbobr Amho. ¶m AdñWoda
Xþgar ~rOmUwYmar AdñWm AmYma d
nmofUmgmR>r Adb§~yZ AgVo. O{‘ZrgnmQ>
qH$dm ’$ma H$‘r C§Mr $Agboë¶m ¶m
AdñWoÀ¶m noer ‘D$, EH$gma»¶m AgVmV.
‘w»¶ åhUOo nw§¶w½‘H$mbm XmoZ H$em{^H$m
(âb°Oobm) AgVmV. nw§YmZr d órYmZr
’w$Q>Ê¶mgmR>r d nw§¶w½‘H$ nmohV ór¶w½‘H$mn¶ªV
nmoMÊ¶mgmR>r nmÊ¶mMr Amdí¶H$Vm AgVo.
‘D$ eara d OrdZMH«$ gwê$ amhÊ¶mgmR>r
nmÊ¶mÀ¶m Agboë¶m Amdí¶H$Vo‘wio
dZñnVtMm CJ‘ nmÊ¶mV Pmbm.

1,500 Xebj dfmªnmgyZ Agboë¶m

e¡dmbm§Mr gwédmV d dmT> nyU©V: nmÊ¶mV
Pmbr.

e¡dmbmZ§VaÀ¶m dZñnVr h[aVmdJu¶
d ZoMo. ¶mn¡H$s h[aVmdJu¶ dZñnVr C^¶Ma
- nmUr d O‘rZ XmoÝhrda dmT>Umè¶m AmhoV.
Va ZoMo nyU©nUo O{‘Zrda dmT>Umao.
e¡dmbmZ§VaÀ¶m ¶m XmoZ dJm©V XmoZ ‘hÎdmMo
~Xb hmoV Jobo.

n{hbm åhUOo Ë¶m§Mr J§VwH$Ymar
AdñWm (J°‘rQ>mo’$mBQ>) gmYr (simple)
hmoV Jobr, d Ë¶m‘wio ¶m AdñWoMo e¡dmbm§er
Agbobo gmå¶ hiyhiy H$‘r hmoV Jobo.
¶mCbQ> Ë¶m§Mr ~rOmUwYmar AdñWm
A{YH$m{YH$ O{Q>b (H$m±°åßbo³g) hmoV Jobr
åhUOo AdñWm§Mo nyduMo ‘hÎd CbQ>onmbQ>o
Pmbo.

h[aVm dJu¶, ZoMo d Z§Va gnwîn



12 e¡j{UH$ g§X^©    A§H$ - 81

J§VwH$ / ¶w½‘H$ : nwZéËnmXZmer g§~§{YV EH$Jw{UV a§JgyÌo Agbobr noer. {VMm Xþgè¶m

noerer g§¶moJ Pmë¶m{edm¶ Vr dmTy> eH$V Zmhr.

nwéf J§VwH$ / nw§¶w½‘H$ (‘ob J°‘rQ>) :

bhmZ AmH$mamMr XmoZ qH$dm AndmXmZo AZoH$ H$em{^H$m (âb°Oobm) Agbobr noer.

H$em{^H$m§‘wio hr ñdV§ÌnUo hmbMmb H$ê$ eH$Vo. ‘mÌ Ë¶mgmR>r nmÊ¶mMr Amdí¶H$Vm

AgVo. nmÊ¶mVyZ nmohV Vr ór¶w½‘H$mn¶ªV nmohmoMVo d Ë¶mMo ’$bZ H$aVo.

H$em{^H$m (âb°Oobm) : à{WZm§Mo V§Vy, ¶m§À¶m hmbMmbrZo ¶w½‘Ho$ nmohÿ eH$VmV.

órJ§VwH$/ór¶w½‘H$ : ‘moR>çm AmH$mamMo, AMb ór~rO. ¶mÀ¶m ’$bZmZo Mb~rO (Pm¶JmoQ>)

V¶ma hmoVo.

Mb~rO : nw§~rO d ór~rOmÀ¶m g§¶moJmZo ~Zbobr {ÛJw{UV {nT>rMr n{hbr noer. ¶mÀ¶m

gyÌr {d^mOZmZo (‘m¶Q>m°{gg) {ÛJw{UV {nT>rMo eara ~ZVo.

nw§YmZr : nw§¶w½‘Ho$ V¶ma hmoÊ¶mMo {R>H$mU.

órYmZr : ór¶w½‘Ho$ V¶ma hmoÊ¶mMo {R>H$mU. Mb~rOmMr gwédmVrMr dmT> ¶mÀ¶mV hmoVo.

J§VwH$Ymar/¶w½‘H$moX²{^X AdñWm : EH$Jw{UV ~rOmUy éOyZ dmT>ë¶mZo EH$Jw{UV a§JgyÌo

Agboë¶m noetMo ~Zbobo eara.

~rOwH$Ymar/~rOmUwX²{^X AdñWm : Mb~rOmÀ¶m dmT>r‘wio {ÛJw{UV a§JgyÌo Agboë¶m

noetMo ~Zbobo eara.

~rOmUy : ~hþYm AY©gyÌr {d^mOZmZo ~Zbobo EH$Jw{UV a§JgyÌo Agbobo nwZéËnmXZj‘

H$U. ho éOyZ J§VwH$Ymar AdñWm V¶ma hmoVo.

~r/~rO : H$‘r A{YH$ dmT>bobm d gwámdñWoV Agbobm «̂yU, Ë¶mÀ¶m nmofUmgmR>r

«̂yUnmof d XmoÝhtÀ¶m g§ajUmgmR>r H$S>H$ {^{ÎmH$m Agbobo ’${bV ~rOm§S>.

dZñnVr ¶m gdmªV hr Jmoï>
A{YH$m{YH$ à‘mUmda KS>V
J obr. {d{dY dZñnVr
dJm©Vrb ¶mÀ¶m àm{V{Z{YH$
CXmhaUm§dê$Z ho ñnï> hmoB©b.
1. [ap³g¶m : hr
h[aVmdJm ©Vrb AmYrMr
dZñnVr, O{‘ZrgnmQ>, 1-
2 g|.‘r bhmZ AgVo. ¶m‘Ü¶o
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J§VwH$Ymar AdñWoV nw§YmZr
d ñÌrYmZr earamV
AgVmV. ~rOmUwYmar {nT>r
AË¶§V gmYr, JmobmH$ma,
’$º$ EH$noer¶ g§ajH$ q^V
d ‘¶m©{XV ~rOmUy BVH$sM
AgV o . ~rOmU y § À¶m
àgmamgmR>r Img à¶ËZ
ZmhrV.
2. h[aVm : ¶mVrb
J§VwH$Ymar AdñWm N>moQ>çm PmS>mgmaIr
AgVo. ‘yi, ImoS> d nmZo Ago (ImoQ>o)
Ad¶d AgVmV. Va ~rOmUwYmar AdñWoV
{Vbm XoR> d Q>monbrgmaIr ~rOmUy Agbobr
{nedr AgVo. Ag§»¶ bhmZ ~rOmUy
Agboë¶m ¶m {nedr ‘Ü¶^mJr d§Ü¶
(ñQ>amBb) Xm§S>m AgVmo. H$moaS>çm hdoV
WmoS>çm WmoS>çm ~rOmUy§Mm àgma ìhmdm åhUyZ
hr Img ì¶dñWm AgVo.

AdñWm§À¶m ~Xbboë¶m ‘hÎdm{edm¶
¶oWo XmoZ Jmoï>r {deof AmhoV.

A) ~rOmU y §À¶m g §»¶ oV dmT >
(nwZéËnmXZmÀ¶m A{YH$ e³¶VogmR>r)

~) ’$º$ H$moaS>çm hdoV ~rOmUy
CYibo OmVmV. (nmÊ¶mÀ¶m gm{ÞÜ¶mV
~rOmUy Hw$OVmV. Amoë¶m O{‘Zrda Vo
éOVmV.)

h[aVmdJu¶ dZñnVrV XmoZ AdñWm§Zm
gmYmaU g‘mZ ‘hÎd hmoVo, Var J§VwH$Ymar
AdñWoMm daMî‘m hmoVm. ¶m AdñWoMo

OmñVrV OmñV àH$ma ¶m dJm©V {XgVmV.
~rOmUwYmar AdñWoVhr AJXr gmÜ¶m Vo
O{Q>b aMZm {XgVmV. Ago Agbo Var
~rOmUwYmar AdñWm Xþgè¶m AdñWoda
nyU©nUo Adb§~yZ hmoVr.

ZoModJu¶ dZñnVr : C^¶Ma
AdñWm g§nyZ dZñnVr nyU©nUo O{‘Zrda
Amë¶m. ~rOmUwYmar AdñWoV earaaMZoMo
AZoH$ à¶moJ Pmbo. ‘wio, ImoS>, nmZo,
~rOmUwYmÝ¶m, ~rOmUw§Mr g§»¶m, AmH$ma
d àgma BË¶mXrV Vo {XgVmV. earamÀ¶m
Am§VaaMZmhr p³bï> hmoV Joë¶m. ’$bZmZ§Va
Aën doi ~rOmUwYmar AdñWm Xþgarda
Adb§~yZ AgVo. nU bdH$aM Vr ñd¶§nyU©
hmoVo. gÜ¶m ¶m dJm©Vrb àOmVtMr g§»¶m
’$ma Zgbr Var {ZgJm©Z o ¶m dJm©V
~rOmUwYmar AdñWm§V gdmªV OmñV à¶moJ
Ho$bo AmhoV. J§VwH$Ymar {nT>rMm ‘mÌ
nmÊ¶mer g§~§Y VwQ>bm Zmhr H$maU nmÊ¶mVM
H$em{^H$m §À¶m gmhmæ¶mZoM nw §¶ w½‘H$



14 e¡j{UH$ g§X^©    A§H$ - 81

ór¶w½‘H$mn¶ªV nmohmoMVo.
H$moaS>çm O{‘Zrda ñdV§ÌnUo dmTy>

eH$Umè¶m n{hë¶m dZñnVr ¶mM dJm©Vrb
AmhoV. ¶mgmR>r AZwHy$bZmMo Imbrb Q>ßno
¶mV {XgVmV.
1. ‘wio, ImoS>, nmUr dmhÿZ ZoÊ¶mgmR>r

g§dhZr D$Vr, nmZm§da nU©{N>X«o
2. AmYmamgmR>r ImoS>mV Img D$Vr,

nmZm§V {eam.
3. ~mînr^dZmZo nmUr dm¶m OmD$ Z¶o

åhUyZ nmZm§da d ImoS>mda g§ajH$
VobH$Q> nXmW©.

4. ~rOmUy§À¶m àgmamgmR>r {d{dY Cnm¶.
~rOmUy§Mr g§»¶m d AmH$ma ¶m~m~VMm EH$
à¶moJ dZñnVtÀ¶m nwT>rb CËH«$m§VrgmR>r
‘hÎdmMm R>abm. {gbm{OZobm dJ¡ao gÜ¶m
ApñVËdmV Agboë¶m ghm àOmVrV
‘hm~rOwHo$ d bKw~rOwHo$ Agm ’$aH$ Pmbm.
(H$mbm¡KmV Zï> Pmboë¶m dZñnVrV Ago

AZ oH $ à¶m oJ Pmb o)
‘hm~rOwH$m§Mr g§»¶m H$‘r Vo
‘¶m©{XV - EH$m ~m~VrV EH$
- BVH$s Pmbr. ¶mM~amo~a
Aem XmoZ àH$maÀ¶m ~rOmUy
Agboë¶m ZoÀ¶m§Mr J§VwH$Ymar
AdñWm AmH«$gbr. Ë¶m
AdñWoMr dmT> ~rOmUy§À¶m
AmV ‘¶m©{XV Pmbr. ImoQ>çm
{~¶m§Mo - N>Ù~rOm§Mo AmJ‘Z
hr ZoModJm©Vrb gdmªV ‘moR>r

KQ>Zm åhUVm ¶oB©b.

AZmd¥Îm~rOr dZñnVr

gw‘mao 260 Xebj dfmªnmgyZ Agboë¶m
¶m dJm©Vrb dZñnVtZr dmT>rg§X^m©V C§MrMo,
OmS>rMo, Am¶w‘©¶m©XoMo Ago AZoH$ Cƒm§H$
JmR>bo.
¶m dJm©V J§VwH$Ymar AdñWoMm èhmg
ZoÀ¶m§À¶m nwT>o Mmby am{hbm. namJ d ~rOm§S>o
Ambr (¶mÀ¶m AmYrÀ¶m IwUm bKw~rOHo$
d ‘hm~rOH$mV hmoË¶m) namJ d ~rOm§S>mV
nwéf d órJ§VwH$Ymar AdñWm ~§{XñV Pmbr.
{VMo nmofU d g§ajU AWm©VM ~rOwH$Ymar
AdñWoda Ambo. dmT>rbm OmJm ‘¶m©{XV
Agë¶mZo ¶m AdñWm§Mm èhmg Pmbm.
órYmÝ¶m d nw§YmÝ¶m Zï> Pmë¶m. namJr^dZ
dmè¶m‘wio hmoD$ bmJbo.

nwZéËnmXZmgmR>r dZñnVtMo nmÊ¶mda
Adb§~yZ amhUo ZoÀ¶m§n¶ªV H$m¶‘ hmoVo.
(nw§~rO H$em{^H$m§À¶m gmhmæ¶mZo nmohV
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ór~rOmn¶ªV nmoMUo). AZmd¥Îm~rOYmar
dZñnVtÀ¶m n{hë¶m gm¶H$ggÑe gXñ¶mV
nw§~rOm§Mm AmH$ma ̂ modè¶mà‘mUo AgyZ Ë¶m§Zm
AZoH$ H$em{^H$m AgVmV. namJU dmè¶mZo
hmoD$Z namJ ~rOm§S>mda {MH$Q> nXmWmªÀ¶m
W |~mda {MH$Q >dVmV. V oW o V o éOyZ
namJZ{bH$m V¶ma hmoVo. {VÀ¶mVyZ XmoZ ‘moR>r
nw§~rOo ór~rOmn¶ªV ¶oVmV. namJZ{bHo$Mo
Q >m oH$ ’ w $Q y >Z n w §~rOo nmÊ¶mVyZ nm ohV
ór~rOmn¶ªV OmVmV d ’$bZ hmoD$Z ~r
V¶ma hmoVo.

b¢{JH$ nwZéËnmXZmgmR>r nmÊ¶mMr
Amdí¶H$Vm Agë¶mMo ho AIoaMo CXmhaU.
¶mZ§Va nw§~rOm§Zm H$em{^H$m Zgë¶mZo
nmohmoÊ¶mMr d nmÊ¶mMr JaO Cabr Zmhr.
gy{MnUu d¥j d ZrQ>‘ ¶m dJm©Vrb XmoZ
JQ>mV hr CËH«$m§Vr nyU© Pmbr. ór~rO,
^«yUH$moe d ŷ«Unmof ho ~rOm§S>mV ~§{XñV

Pmbo. namJZ{bH$m§VyZ nw§~rOm§Mo dhZ hmoD$
bmJbo. órYmÝ¶m Zï> Pmë¶m.

Amd¥Îm~rOr dZñnVr

J§VwH$Ymar AdñWoMm gdm©{YH$ èhmg ¶m
dJm©V Pmbm. nwéf J§VwH$Ymar AdñWm ’$º$
VrZ noer§n¶ªV ‘¶m©{XV Pmbr. ¶mn¡H$s àË¶oH$
noerbm R>ard H$m¶© Amho. (Ë¶m‘wio ¶m
AdñWoMm ¶mhÿZ OmñV èhmg hmoUo e³¶
Zmhr.) ór-J§VwH$Ymar AdñWoVhr èhmg
hmoD$Z ~hþg§»¶ àOmVrV ¶m AdñWoVrb
noetMr g§»¶m AmR> BVH$s H$‘r Pmbr.
b¢{JH$ nwZéËnmXZmgmR>r nmÊ¶mMr àË¶j
JaO Hw$R>oM Cabr Zmhr. dZñnVr O{‘Zrda
dmT>Ê¶mMm àdmg 400 Xebj dfmªnydu
nyU© Pmbm.

e¡dmb dJ¡ao dZñnVtÀ¶m gÜ¶m
Agboë¶m àOmVtMr g§»¶m Aer Amho.
e¡dmb-20,175 h[aVmdJu¶-23,000
ZoMo-11,243 AZmd¥Îm~rOr-675
Amd¥Îm~rOr-2,85,100

H$dHo$ d Zrbh[aV e¡dmb ¶m§Mm ¶mV
g‘mdoe Zmhr H$maU ¶m dZñnVr ZmhrV.

e¡dmb Vo Amd¥Îm~rOr dZñnVr-
dJmªÀ¶m AmT>mì¶mdê$Z Ago ñnï> hmoVo H$s
J§VwH$Ymar (¶w½‘H$moX²{^X / J°‘rQ>mo’$mBQ>)
AdñWoMm èhmg d ~rOmUwYmar AdñWoMm
CÎmamoÎma Pmbobm CËH$f© ho O{‘Zrda
dZñnVr ¶oÊ¶mMo H$maU Amho. gw‘mao 1,500
Xebj dfmªnydu ho KS>bo.

ho H$m Pmbo? ¶mÀ¶m CÎmamXmIb
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boIH$ : A.{M§. BZm‘Xma, dZñnVremñÌmMo {Zd¥Îm àmÜ¶mnH$.

Imbrb e³¶Vm gm§JVm ¶oVrb.
1. nmUr dZñnVtZm Amdí¶H$, nmÊ¶mV
OJUo-dmT>Uohr gmono nU hr dmT> ’$º$
g§»¶mË‘H$ AgVo, JwUmË‘H$ ZgVo.
2. JwUmË‘H$ dmT>rgmR>r AZwHy$bZ
(adaptation), ~Xb (variation)
d CËn[adV©Z (mutation) ¶m §Mr
Amdí¶H$Vm AgVo.
3. Ooìhm OrdZH$bh Vrd« hmoVmo, åhUOo
OJÊ¶mbm n[apñWVr à{VHy$b
hmoVo, (CXm. nmUr AmQ>Uo,
Ë¶mMo JwUY‘© ~XbUo B.)
VoìhmM ho ~Xb hmoVmV.
4. b¢{JH$ nwZéËnmXZmZo ho
Amü¶©H$maH$ arVrZo e³¶ hmoVo.
5. b¢{JH$ nwZéËnmXZmgmR>r
AY©gyÌr {d^mOZ - ‘o¶m°{gg
¶m noer{d^mOZ nÕVrMr

Amdí¶H$Vm Amho.
6. ñdV:Mr àOmVr
{Q>H${dUo d {VMr g§»¶m dmT>{dUo
- (Survival of species

and increase in its

population)  hr gd ©
gOrdm§Mr Am{X‘ àoaUm Amho.
7. h o  ¶eñdrnU o
hmoÊ¶mgmR>r ~rOmUwYmar AdñWoMo

AmJ‘Z d CÎmam oÎma {dH$mg Pmbm.
dZñnVtMm nmÊ¶mVyZ O{‘Zrda àdmg Agm
Pmbm. e¡dmb, h[aV, ZoMo d gnwîn dZñnVr
¶mV H«$‘mZo {ÛJw{UV a§JgyÌo Agboë¶m
AdñWoMr dmT> (d CËH«$m§Vr) hmoV Jobr.
EH$Jw{UV a§JgyÌo Agboë¶m AdñWoMr
AdZVr (reduction) hmoV AIoa Vr
H$mhr noern¶ªV ‘¶m©{XV Pmbr.

gXa boImgmR>r S>m°. gm¡. AZwamYm Hw$bH$Uu d S>m°. ‘§Xma XmVma ¶m§Zr
g§X ©̂ CnbãY H$ê$Z {Xbo AmhoV.
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WmoS>rer J§‘V

KamVrb H$moUË¶m ImobrV AmnU OmñVrV
OmñV doi AgVmo qH$dm H$moUË¶m ImobrVrb
AmdmOm§da, dmgmda Amnbo gVV bj
AgVo? AWm©V ñd¶§nmH$Ka. AmVm ho e³¶
Zmhr... nU g‘Om... (gd© ImD$Mo S>~o
’$ñV Am{U ~mH$sÀ¶m gm‘mZm§Mo S>~o bwá
ìhm¶Mm Ym oH$m nËH$ê$Z) H$m oUrVar
Amnë¶mbm ñd¶§nmH$Ka bmdm¶Mr nadmZJr
Am{U g§Yr {Xbr Va... Y‘mbM ‘J.

AmnU H$m¶ H$ê$? XmUo, Jyi, bmSy>,
{MdS>m, ’$agmU, .... Mm°H$boQ²>g BË¶m{X.
gd© Aem a°H$‘Yo R>ody {OWo Vo {XgVrb

Am{U ghOr KoVm ¶oVrb. ho H$aVmZm
Amnë¶m bjmV ¶oB©b - ñd¶§nmH$KamV
{H$Vr gm‘mZ, dñVy, CnH$aUo AgVmV Vo !
BV³¶m VèhVèhoÀ¶m dñVy - BV³¶m {d{dY
Cn¶moJm§À¶m - H$mhr amoOÀ¶m dmnamVë¶m
Va H$mhr ³d{MV Ho$ìhm Var bmJUmè¶m.
AmB©À¶m ‘Vo - H$mhr H$mhr gmoS>ë¶m Va
gd©M Amdí¶H$; AmOrÀ¶m ‘Vo {‘³ga,
{’«$OMo R>rH$ Amho, nU ‘m¶H«$modoìh, {M‘Ur
hdr H$embm? nU gd©M dñVy H$moUmbm
Zm H$moUmbm hì¶m hì¶mem. AmVm ¶m gd©
dñVy§da Amnbr gÎmm.
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gdmªV gm onr Jm oï > -
Amnë¶m H$nmQ>mà‘mUo gd© dñVy
‘Yo Jmoim H$ê$Z R>ody. AmoQ>m
AJXr ñdÀN>. Or hdr Vr dñVy
¿¶m¶Mr, Cn¶moJ Pmbm H$s
[T>JmV R>odyZ Úm¶Mr! J°g gmoSy>Z
Am{U ’«$sO gmoSy>Z! Am{U gJio
Amnë¶mbm hdo AgUmao daVr
åhQ>bobo S>~o gmoSy>Z! Am{U
nmÊ¶mM o qnn {VW oM hd o
{VdB©da, ‘J {VdB© Amho {VWoM
hdr. J°gÀ¶m Odi bm¶Q>a
hdm. nmVobr... nmVobr KoVm
¶oVrb bmJVrb Ver. XÿY.. XþYmMm Oam
àýM Amho. (Am‘À¶mH$S>o {dîUy§Mr ñdmar
Amho nU XodKamV. jragmJa - XþYmMm
g‘wÐ -, XþYmMr H$ier - H$mhrM Zmhr)
Ë¶mnojm Ago H$ê$¶mV, EH$... EH$M ~a§
H$m... nmVobo KoD$, Ë¶mV XÿY R>odyZ XoD$.
(Ë¶m VmB©bm ‘Yo‘Yo H$S>‘S>m¶Mr gd¶M
Amho. Amë¶m Amë¶m åhUmbr, ""dm! H$m¶
nU ~mohmarU ~gbo¶ {T>Jmg‘moa, Am{U
XþYmda PmH$U Zmhr! Pwaio, nmbr, Yyi
AJXr Ë¶m {T>JmVyZ ~mhoa ¶oUma ZmhrV
åhUOo ZmhrVM.'') R>rH$ Amho. R>ody EH$
PmH$U XyYmda. XyY Vmndbo H$s J°gdê$Z
CVadm¶Mo Zmhr. EH$m ~mOybm MhmMo ^m§S>o
Am{U Xþgè¶m ~mOybm XÿY. ~mg. MhmMo
^m§S>o Oam {T>JmÀ¶m H$S>obm AmUy¶m. {edm¶
Mhm Jmim¶bm bmJob, Ë¶mgmR>r JmiUo,

9 ’y$Q>

12 ’y$Q>

10 ’y$Q>
Bbop³Q´>H$b nm°B§Q>

H$n~em, H$n~em R>odm¶bm... N>o N>o N>o.
Ag§ H$ê$¶mV {T>JmVë¶m H$mhr AJXr
gma»¶m bmJUmè¶m dñVy H$mTy>¶mV. Oam
Ë¶m§Mr OmJm R>ady¶mV. T>rJ ‘mÌ VgmM
R>odm¶Mm. (‘moS>oZ nU dmH$Uma Zmhr!!)

ho gJio (AJXr ‘moOHo$M) H$go
R>odm¶Mo, Hw$R>o R>odm¶Mo? ñd¶§nmH$KamV
AmoQ>m, H$nmQ>o, qgH$, AmoQ>çmImbÀ¶m
Q´ >m ° {bO ~XbVm ¶oV ZmhrV. g‘Om
Amnë¶mbm Vo hbdVm ¶oV AgVrb Va
’«$rO, AmoQ>m, H$nmQ>o ¶m§Mr OmJm ~Xby.

ñd¶§nmH$KamMr C§Mr 9 ’y$Q> Amho.
n§Im dê$Z 2 ’w$Q>mda Amho. Ë¶mImbMr
C§Mr 7 ’y$Q>. ñd¶§nmH$Ka 120 Mm¡.’y$Q>.
’«$sO 7&& Mm¡.’y$Q>, AmoQ>m 30 Mm¡.’y$Q>. H$nmQ>
1-8 Mm¡.’y$Q>, H$nmQ> 2-9 Mm¡.’y$Q>, H$nmQ>
3-10 Mm¡.’y$Q>, Oo. Q>o. 16 Mm¡.’y$Q>, IwÀ¶m©
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3 ’y$Q>9

11 ’y$Q>

7.5 ’y$Q>
2
.5

 ’y$Q>

8.5 ’y$Q> 2.5 ’y$Q>

3 ’y$Q>
7 ’y$Q>

2.25 Mm¡. ’y$Q> àË¶oH$s Aem 5-
20 Mm¡.’y$Q> åhUOo

7.5 + 30 + 8 + 9 +
10 + 16 + 11.25 = 91.75
Mm ¡ . ’ y $ Q > . ~mna o ! (q^Vr
gaH$dm¶À¶m ZmhrV! AmnU
{gZo‘mVbo {hamo dm pìhbZ Zmhr
Zm?) Amnë¶mbm dmdam¶bm 20
Mm¡.’y$Q>. 5 OUm§Zm Cä¶mZo 2
Mm¡.’y$Q> OmJm bmJVo. åhUOo 10
Mm¡.’y$Q>. AmVm dmT>m¶Mo H$go?
dmT>m¶Mo Zmhr! EH$mZo gd© AÞ
Q>o~bmda AmUyZ R>odm¶Mo. ‘J
~mH$sÀ¶m§Zr AmV ¶m¶Mo. Q>o~b ’$ma OmJm
ImVo. Vo ’$mopëS>̈J KoD$. ‘J Ë¶mbm Ś>m°da
ZmhrV! Zgy XoV! 16 Mm¡. ’y$Q> Va {‘imbo.
AmVm ho AmB©gmho~ ‘hmamO Am{U AmOr
‘hmamUr Zm XmIdm¶Mo. R>rH$. Ë¶m§Zm J{UV
Hw$R>bo ¶m¶bm? ‘J H$m¶ Hw$R>o R>odm¶Mo,
Ë¶mMr AmH¥$Vr H$mTy>Z XmIdm¶bm nm{hOo.

EH$m ~mOyda AmoQ>m ~gV Zmhr R>rH$
Amho. O‘V Zmhr H$maU ’«$sO CKS>Vm ¶oV
Zmhr Am{U {’«$O {’$adbm Va hr XmoZ H$nmQ>o
~gV ZmhrV.

AIoa XmoZ {Xdgm§Z§Va gVV ~mhoa
Im¶Mm H§$Q>mim Amë¶mda Moï>m gmogyZ
Pmë¶mda ‘w»¶ åhUOo {dMma H$aH$ê$Z S>moHo$
^ §Omië¶mda "h o  {OJgm °  nOb
gmoS>dÊ¶mgmR>r ‘mPm OÝ‘ Pmbobm Zmhr'

ho nQ>bo. nU ‘J BV³¶m ‘ohZVrMo H$m¶?
EH$m S>ã¶mV hdm Vmo ImD$ KoD$Z, Vmo Odi
bndyZ Aä¶mgmbm ~gmdo Pmbo! nU...
nU ¶m hbdmhbdrV ImD$Mo S>~o Hw$R>o Jobo?
{T>JmMo H$m¶ Pmbo? nm¶mV H$mhr Kwgbo
dmQ>Vo. Agmo... H$m¶ Vo... ‘§S>B©hÿZ Amë¶mda
~m~m gm§JVmVM H$s, "Omo H$m‘ H$aVmo VmoM
MwH$Vmo' Va Va ~m~m dm³¶§ à‘mU‘².

Hw$R>ë¶m Jmoï>r Hw$R>o bmdm¶À¶m hm
nwT>Mm Q>ßnm... Am{U M§XÿZo AY©dQ> gmoS>bobm
H$nmQ>o, ’$S>Vmio, AmoQ>m, ’«$rO, Q>o~b, IwÀ¶m©
¶m§À¶m dJm©bm OmJm Zo‘yZ XoUo ho AmVm
VwåhrM H$am ~wdm. AmB© AmOrMr ‘XV
¿¶m¶bm bmJbr Va Oê$a ¿¶m Am{U
H$idm.
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coIH$ : eer ~oS>oH$a

Aaoƒm!
ho Ag§ Amho Va!

^mJ 4

H$m°’$s ^ê$Z R>odm¶À¶m XmoZ {H$Q>ë¶m
AmhoV. (AmH¥$Vr nhm.) Ë¶mVrb EH$
{H$Q>br Xþgarnojm C§M Amho. Va ‘mPm àý
Agm Amho H$s Hw$R>ë¶m {H$Q>brV OmñV
H$m°’$s ‘mdob?
CÎma XoÊ¶mMr KmB© H$ê$ ZH$m, EImXo doiog
Vw‘Mo CÎma MwHy$ eHo$b.

nU Oa {dkmZmMm AmZ§X ¿¶m¶Mm
Agob, {dkmZ {eH$m¶M§ Agob Va, ZrQ>
{ZarjU H$aVm ¶oU§ ‘hÎdmM§ Am{U
Amdí¶H$M Amho. ¶mo½¶ {XeoZ§ {dMma H$aVm
¶oU§ ‘hÎdmM§ Amho.

Am{U Ag§ Ho$b§V Va Vwåhr ghO
CÎma XoD$ eH$mb - H$s XmoÝhr {H$Q>ë¶m§‘Yo
g‘mZM H$m°’$s ‘mdob.

nU Oa Vwåhr KmB©KmB©Zo, {dMma Z
H$aVm, ‘moR>çm {H$Q>brMo KZ’$i OmñV
Agë¶mZo Ë¶mV OmñV H$m°’$s ‘mdob Ag§
CÎma {Xb§V Va Vo MwHo$b.

AmVm ho CÎma H$m MwHo$b hçmM§
ñnï>rH$aU.

AmH¥$VrVrb {H$Q>ë¶m§Mo ZrQ> {ZarjU
Ho$b§V Va Ag§ bjmV ¶oB©b H$s XmoÝhr
{H$Q>ë¶m§Mr C§Mr doJdoJir Amho, nU H$m°’$s
AmoVÊ¶mgmR>r Agboë¶m Ë¶m§À¶m VmoQ>çm
gma»¶mM C§Mrda, EH$mM nmVirV AmhoV.
Ë¶m‘wio bhmZ {H$Q>brVgwÕm ‘moR>çm
{H$Q>brBVH$sM H$m°’$s ‘mdob. ÐdnXmWmªMm
EH$ JwUY‘© Vwåhmbm ‘mrhV Agob.
doJdoJù¶m AmH$mamMr ̂ m§S>r Oa EH$m ZirZo

Om oS >br AgVrb Am{U
Hw$R>ë¶mhr EH$m ^m§SçmV nmUr
AmoVb§ Va nmÊ¶mMr nmVir gd©
^m §S >çmV gmaIrM, g‘mZ
C§Mrn¶ªV AgVo.

AmnU MMm ©  H $aV
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Agboë¶m {H$Q>ë¶m§~m~Vhr Ag§M KS>V§.
{H$Q>br Am{U VmoQ>r hr XmoZ doJdoJù¶m
AmH$mamMr ̂ m§S>r {H$Q>brÀ¶m Vimer OmoS>br
Jobobr AmhoV. Ë¶m‘wio {H$Q>brV AmoVbobr
H$m°’$s, XmoÝhr {H$Q>ë¶m§À¶m VmoQ>rVXoIrb
g‘mZ C§Mrn¶ªV ^abr OmVo.

Omon¶ªV {H$Q>brMr VmoQ>r {H$Q>brnojm
C§M AgUma Zmhr Vmon¶ªV Vwåhmbm {H$Q>br
H$m°’$sZo nyU© ^aVm ¶oU§ e³¶ Zmhr.
(AmH¥$VrVrb {H$Q>ë¶m Oa Vwåhr H$mR>moH$mR>
H$m°’$rZo nyU© ^aÊ¶mMm à¶ËZ Ho$bmV Va
OmñVrMr H$m°’$s hr VmoQ>rVyZ ~mhoa gm§S>ob.
{H$Vr H$m°’$s gm§S>ob, Va VmoQ>rÀ¶m nmVirV
¶oB©n¶ªV.)

~mOmamV {‘iUmè¶m ~h þV oH $
{H$Q>ë¶m§‘Yo Ë¶m§À¶m VmoQ>çm ¶m {H$Q>brÀ¶m
C§Mrnojm OmñV C§M V¶ma Ho$boë¶m AgVmV
Ë¶m‘wio {H$Q>br H$m°’$sZo qH$dm MhmZo
Amnë¶mbm H$mR>moH$mR> ̂ aVm ¶oVo Am{U ghO
CMbyZ H$m°’$s H$nmV AmoVVmhr ¶oVo.

AmVm Xþgam à¶moJ
ZrQ> bj Úm h§! VamOyÀ¶m EH$m

nmaS>çmV EH$ ½bmg H$mR>moH$mR> nmUr ̂ ê$Z
R>odbm, Xþgè¶m nmaS>çmV EH$m ½bmgmV
bmH$S>mMm EH$ VwH$S>m R>odyZ Vmo ½bmg
bmH$S>mÀ¶m VwH$S>çmgH$Q> nmÊ¶mZo H$mR>moH$mR>
^ê$Z R>odbm Va H$moUË¶m ~mOyMo nmaS>o Imbr
OmB©b? åhUOoM H$moUË¶m ½bmgMo dOZ
OmñV Agob?

J«oQ> noaob‘ZZo hm àý ~è¶mM OUm§Zm

{dMmabm Am{U ¶mMr nwT>rb XmoZ CÎma§
Ë¶mbm {‘imbr.

CÎma 1 : Á¶m ½bmgmV bmHy$S> Amho
Vo nmaS>§ Imbr OmB©b H$maU ¶m nmaS>çmV
½bmg, nmUr Am{U bmHy$S> ¶m {VKm§M§ dOZ
Amho.

CÎma 2 : ’$º$ nmUr Agboë¶m
½bmgM§ nmaS>§ Imbr OmB©b H$maU Ë¶mV
’$º$ nmUr Agbo Var nmUr ho bmH$S>mnojm
OS> Amho. (Ë¶m‘wioM bmHy$S> nmÊ¶mda
Va§JVo.)

hr XmoÝhrhr CÎma§ MwH$sMr AgyZ ~amo~a
CÎma Amho - XmoÝhr nmaS>r g‘mZ nmVirV
ahmVrb. åhUOoM XmoÝhr nmaS>çmVrb dOZ
g‘mZ Amho. XmoÝhr nmaS>çmVrb ½bmgMo
dOZ gmaIo H$m Amho Vo AmnU AmVm nmhÿ.

ÐdmV Va§JUmè¶m dñVyMm OodT>m ̂ mJ
ÐdmV ~wS>mbobm AgVmo, VodT>çmM ÐdmBVHo$
Ë¶m dñVyMo dOZ ^aVo. Ë¶m‘wio bmH$S>mMm
VwH$S>m Amnë¶m dOZmBVHo$ nmUr ~mhoa
Q>mH$Vmo Am{U H$mR>mn¶ªV ^aboë¶m nmÊ¶mV
Va§Jy bmJVmo. Ë¶m‘wio XmoÝhr ½bmgmVrb nmUr
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g‘mZ dOZmMo hmoVo Am{U Ë¶m‘wio dOZ
g‘mZ amhÿZ nmaS>r {j{VO g‘m§Va amhVmV.

AmVm nwT>Mm àý ZrQ> dmMm.
Ðdê$n nXmWm©Mm Z¡g{J©H$ AmH$ma

H$moUVm?
Ðdmbm ñdV:Mm Agm Hw$R>bmhr

R>abobm AmH$ma ZgVmo. Ðd Á¶m ^m§S>çmV
AmnU R>ody Ë¶m ^m§S>çmMm AmH$ma KoVo.

ho CÎma ~hþVoH$m§À¶m S>mo³¶mV ‘ZmV
V¶ma Pmb§ Agob, H$maU am oOÀ¶m
ì¶dhmamV AmnU hoM AZŵ dV AgVmo.
(emioÀ¶m nwñVH$mVhr hoM {Xbob§ Amho)
Var ‘bm ho gm§Jm¶M§ Amho H$s Vwåhr {Xbob§
CÎma MwH$sM§ Amho.

Vwåhr {dMmabobm àý nwÝhm dmMm
bJoM KmB©Z§ CÎma XoD$ ZH$m. OJmVbm
H$moUVmM {df¶ {eH$Ê¶mgmR>r, g‘OyZ
KoÊ¶mgmR>r gmonm ZgVmo. {dkmZhr Ë¶mbm
AndmX Zmhr.

‘r àý {dMmabm hmoVm, ÐdmMm
"Z¡g{J©H$' AmH$ma H$moUVm? Va H$moUË¶mhr
ÐdmMm Z¡g{J©H$ AmH$ma hm JmobmH$ma

(sphere) Amho.
ÐdmÀ¶m aoUy§‘Ü¶o Oar nañna AmH$f©U

Agb§ Var JwéËd~bmnojm Vo H$‘r AgV§.
Ë¶m‘wio Ðdmbm àË¶oH$ doir JmobmH$ma KoVm
¶oV Zmhr. Ë¶m‘wio ÐdnXmW© gm§S>bm Va Vmo
n¥ð>^mJmda EH$m nmVi WamV ngaVmo. nU
Oa ÐdnXmW© Xþgè¶m EImÚm ÐdmV, Á¶mMo
{d{eï> JwéËd Odinmg gmaIo Amho, Ë¶m
ÐdmV AmoVbm (H$m|S>bm) Va Vmo JmobmH$ma
YmaU H$aVmo. ¶mMo ñnï>rH$aU åhUOo
Am{H©${‘{S>OMo VÎd - EImXm Ðd nXmW©
ÐdmV ~wS>dbm Va Ë¶mMo dOZ eyÝ¶ hmoVo.
Ë¶m‘wio Ë¶mda JwéËd~b H$m¶© H$ê$ eH$V
Zmhr Am{U Ë¶m Ðdmbm Ë¶mMm Z¡g{J©H$
AmH$ma-JmobmH$ma àmá hmoVmo.

EH$ N>moQ>mgm à¶moJ H$ê$Z nhm åhUOo
Vwåhmbm H$iy eHo$b. hm à¶moJ àW‘
~opëOA‘ ‘Yrb emók ßbwQ>mo ¶mZo Ho$bm.

Am°{bìh Am°B©b nmÊ¶mda Va§JVo nU
AëH$mohmob‘Yo ~wS>Vo. Ë¶m‘wio nmUr Am{U
AëH$mohmobÀ¶m {‘lUmV Am°{bìh Am°B©b
~wS>Uma Zmhr H$s da Va§JUmahr Zmhr.
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nmUr Am{U
AëH$mohmobMo {‘lU ¿¶m.
Ë¶mV Ś>m°naÀ¶m gmhmæ¶mZo
Am°{bìh Am°B©bMo H$mhr
W|~ Q>mH$m. Vo W|~ EH$Ì
¶oD$Z EH$ ‘moR>m Jmob
{‘lUmV V¶ma Pmbobm
Vwåhmbm {Xgob. (AmH¥$Vr
nhm.)

EH$ N>moQ>r gyMZm -
hm à¶m oJ A{Ve¶
H$miOrnyd©H$ Ho$bm Va VobmMm ‘moR>m Jmob
V¶ma hmoB©b, ZmhrVa AZoH$ bhmZ bhmZ
Jmob V¶ma hmoVrb. H$mhr Pmb§ Var ÐdmMm
Z¡g{J©H$ AmH$ma Jmob Amho ho Va Vw‘À¶m
bjmV ¶oB©bM.

d¡km{ZH$, emók H$moUË¶m Jmoï>rMm,
JwUY‘m©Mm H$gm Cn¶moJ H$ê$Z KoVrb ho
H$mhr gm §JVm ¶ oV Zmhr. Ðì¶mÀ¶m
JmobmH$mamMm Cn¶moJ emókm§Zr {ego
(boS> Pb) ¶m YmVyMo bhmZ Jm ob
~ZdÊ¶mgmR>r Ho$bm Amho.

gmYmaU 45 ‘rQ>a C§M Q>m°daÀ¶m
daÀ¶m ~mOyZo {dVibobo {ego W|~m§À¶m

ê$nmV Imbr Q>mH$bo OmVo. Q>m°daÀ¶m Vimbm
W§S> nmÊ¶mMr Q>mH$s AgVo. {dViboë¶m
{eemMo W|~ nmÊ¶mV nS>VmV Voìhm, Vo
JmobmH$ma ê$nmV, Vimer O‘m hmoVmV. ¶m
Q>m°dabm "em°Q> Q>m°da' Ago Zmd Amho.

dê$Z Imbr nS>Umar dñVy dOZa{hV
hmoVo Ë¶m‘wio C§Mmdê$Z nS>Umè¶m {eemÀ¶m
W|~m§da JwéËdmH$f©U H$m¶© H$aV Zmhr.
dmVmdaUmMm à{VamoY AË¶ën AgVmo
Ë¶m‘wio Ðdê$n {ego ÐdmMm "Z¡g[J©H$'
AmH$ma åhUOo Jmobê$n YmaU H$aVo.
Amnë¶m Zoh‘rÀ¶m n[aM¶mÀ¶m nmdgmÀ¶m
nmÊ¶mMo W|~ gwÕm JmobmH$maM AgVmV!

Am°ñQ>́o{b¶mVrb em°Q> Q>m°da

¶m. B. noaob‘Z ¶m§À¶m "{’${O³g H°$Z ~r ’$Z' ¶m nwñVH$mVyZ gm^ma.

AZwdmX$ :  eer ~oS>oH$a, {Zd¥Îm ‘w»¶mÜ¶mnH$.
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J«rH$ ^mfoV "H°$a°{_H$' åhUOo Hw§$^mamMr
H$bm Ë`mdê$Z {ga°{_H$ hm eãX Ambm
Amho. gÜ`mÀ`m H$mimV Hw$R>brhr dñVy
^mOVmZm Ë`m_Ü`o Oa _mVrMm Cn`moJ
Agob Va Ë`mbm "[ga°{_H$' åhUVmV.

Hw§$^mamMr H$bm hr \$ma OwZr Aer
na§nam Amho. J«rg, B{Oá, _ogmonmoQ>o{_`m d
^maVmVrb qgYy g§ñH¥$VrV Q>oamH$moQ>m VgoM

‘mVr Am{U {MZr ‘mVr

a§JrV Q>oamH$moQ>mMr ^m§S>r ~ZdV AgV.
J«rg_Yrb ^m§S>çm§Mo {d{dY àH$ma

nmh ÿZ Amü` © dmQ >V o . B{Oá_Ü` o
{na°{_S>g²_Ü ò gmnS>bobr ̂ m§S>r IynM gwaoI
Amh oV. {VWëæm m a mOdmS >çmÀ`m
àdoeÛmamÀ`m { §̂Vtda a§JrV Q>oamH$moQ>mÀ`m
Q>mB©ëgZo gwemô rH$aU Ho$bobo Amho. qgYy
g§ñH¥$Vr_Ü`o gmnS>boë`m _mohm|OmoXmamo d
haßnm `oWrb CËIZZm§_Ü`o Q>oamH$moQ>mMr
Ë`mda H$mù`m a§JmZo Zjr H$mT>bobr {d{dY
n«H$maMr ̂ m§S>r gmnS>bobr AmhoV.  _moR>_moR>o
am §OU d {dQ>m Iyn _moR>çm à_mUmV
gmnS>boë¶m AmhoV. ehamV gm_y{hH$ YmÝ`
_iÊ`mMo {dQ>m§Mo AmoQ>o AmhoV. Xw_Obr
nŠŠ`m {dQ>m§Zr ~m§Ybobr gmR>dUJ¥ho AmhoV.
{edm` Q>oamH$moQ>mÀ`m _yVunU AmhoV.

JwOamV_Ü`o í`m_imOr `oWo XodZr

boIH$
 am‘ WÎmo

_mR>, _S>H$s, nai, S>oao, am§OU hr _mVrMr ^m§S>r Am{U H$n~em, ~aÊ`m qH$dm

\w$bXmÊ`m§gmaIr {MZr _mVrMr ^m§S>r AmnU nydm©nma dmnaV Ambmo. Vr H$er

~ZdVmV ̀ m~Ôb Oam OmUyZ KoD$`m, ‘mVr Am{U {MZr ‘mVr ¶m boI‘mboVyZ.

^mJ 1



e¡j{UH$ g§X^©    A§H$ - 81 25

_moar åhUyZ _oœmo ZXrH$mR>r
120' × 120' Ago {dhma
d 85' × 84' × 54'
\y $Q > C §MrMm EH$ ñVyn
gmnS>bm Amho. Vmo nyU©
{dQ>m§_Ü ò ~m§Ybobm Amho.
Mm¡Wè`mÀ`m Mmahr ~mOy§Zr
gwaoI ZjrH$m_ Ho$bobo H$monao
AmhoV. Mm¡Wè`mÀ`m da
àX{jUm nWmda ñVynmÀ`m
Mmar ~mO§yZr 2 × 1&&
\w$Q>m§À`m ~wÕ_yVu d Ë`m§À`m ^modVmbr
ZjrXma H$_mZr AmhoV. _r ñdV: VoWo
CËIZZmÀ`m H$m_mdaVr Agë`m_wio _bm
Vo gd© nmhVm Ambo. "Q>oamH$moQ>m' _Ü ò Ho$bobm
hm ñVyn IamoIaM Aà{V_ Amho.

~§Jmb_Yrb {dîUwnya d em§Vr{ZHo$VZ
Odi Agbobr g§nyU© "Q>oamH$moQ>m'_Ü`o
ZjrH$m_ Ho$bobr Xodio ~{KVbr H$s AmnU
IamoIa AM§{~V hmoVmo.

gmÜ`m _mVr_Yo _w»`V: Al
2
SiO

2

Agbo Var _mVrV H°$b{e`_, bmoh dJ¡ao
KQ >H $nU AgVmV. gmÜ`m _mVrV
H°$b{e`_nojm OmñV à_mUmV bmoh (Fe

7
)

AgVo. gmÜ`m _mVrV Ho$bobr ^m§S>r 750
g|.J«oS> Vmn_mZmn ª̀V Vmndbr H$s Ë`m Fe

7

Mo ê$nm§Va \o$ag Am°ŠgmBS>_Ü ò hmoVo. Ë`mÀ`m
a§Jm_wio ^m§S>r bmb {XgVmV.

Q>oamH$moQ>mH$[aVm Or gmYr _mVr AgVo
{VMo narjU H$aUo ho AË §̀V JaOoMo AgVo.

{dîUwnya‘§{XamVrb ZjrH$m‘

H$maU Ë`m _mVr_Ü`o Or _yb^yV Ðì`o
AgVmV Ë`m_Ü ò H°$pëe`_ AgyZ MmbV
Zmhr H$maU Vmn_mZ XoV AgVmZm Vmo ~mhoa
nS>Vmo d ~Zdbobr drQ> AWdm _S>H$s
VS>H$VmV. ~mH$s Hw$R>brhr Ðì ò ^mOVmZm
Ìmg XoV ZmhrV.

_mVr {MŠH$U ~ZdVmZm Ë`mV nmUr
{_gimdo bmJVo d _J _mVr Mm§Jbr _imdr
bmJVo. _moR>çm à_mUmda H$m_ H$aVmZm
{dQ>m, _§Jbmoar H$m¡bm§Mo CËnmXZ `mgmR>r
"nJ{_b' (Pug mill) ZmdmMo ̀ §Ì AgVo,
Ë`m_Ü ò MH«$mH$ma AmH$mamV bmoI§S>mMr nmVr
AgVmV. Vr nmVr _mVr H$mnVmV d _mVrMm
bJXm nwT> o gaH$dVmV. nJ{_b _YyZ
{ZKmbobm _mVrMm bJXm Hw§$^ma {\$aË`m
MmH$mda AmXiVmo. (Throwing) Z§Va
Ë`m {\$aË`m MmH$mdarb bJXm _Ymo_Y pñWa
H$aVmo (go§Q>[äJ). Z§Va Ë`m bJÚmbm C§Mr
XoVmo.
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EH$ hmV ~mhoaÀ`m ~mOyZo d Xwgè`m
hmVmÀ`m _wR>rZo Hw§$^ma _mVr_Ü ò IÈ>m H$aVmo
(AmonqZJ) AmVm g|Q>a Ho$boë`m d AmonZ
Ho$boë`m _mVrÀ`m _Ü`o Amnë`m EH$m
hmVmMr Mmar ~moQ>o d ~mhoa Xwgam hmV bmdyZ
_mVrbm AmH$ma XoD$Z ^m§S> o, ~aUr,
âbm°danm°Q> dJ¡ao ~ZdVmo. V`ma Ho$bobo ̂ m§S>o
ImbÀ`m VimÀ`m ~mOyZo VmaoZo H$mnyZ ̂ m§S>o
dmiV R>odÊ`mH$aVm gmdbrV R>odbo OmVo.
`m Vmaobm XmoÝhr ~mOybm bmH$S>r nÅ>çm
AgVmV.

_mVrM o narjU
H$aVmZm _mVrV nmUr
Kmbmdo bmJVo. gmYr _mVr
Mm§Jbr _iÊ`mgmR>r 25%
Vo 30% nmUr bmJbo VaM
Vr _mVr Mm§Jbr g_Omdr.
e oVmVrb H$mir _mVr
{MŠH$U ~Z{dÊ`mgmR>r

45% nmUr bmJVo Ë`m_wio Ë`m _mVrV
Ho$bobo H$m_ dmidVmZm OmñVr AmHw§$MZ
hmoD$Z Vo H$m_ VwQy>Z OmVo. _mVr _iyZ H$m_
H$aÊ`mgmR>r {VMm Jmoim H$aVmZm Ë`m Ë`m
_mUgmÀ`m H$m_ H$aÊ`mÀ`m nÕVrà_mUo
25% Vo 30% nmUr Kmbmdo bmJVo
(formability)

Q>oamoH$moQ>mMo ~Zdbobo ^m§S>o dmiV
AgVmZm gmYmaUnUo (5 Vo 7 Q>ŠHo$)
AmHw§$MZ nmdVo d ̂ mOë`mZ§Va 10% n ª̀V

go§Q>[a¨J AmonqZJ

eoqnJ
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AmHw§$MZ nmdVo. Voìhm Hw$R>bohr ̂ m§S>o H$arV
AgVmZm Vo 10% AmHw§$MZ nmdë`mZ§Va
H$go {Xgob ho  {dMmamV KoD$Z H$m_ H$amdo
bmJVo.

_mVrMm gm_y (pH) nU CXmgrZ
(neutral) Agmdm bmJVmo.  ~arMer
^m§S>r V¶ma Pmë`mZ§Va Vr ̂ Å>rV ̂ mOVmV.
Hw§$^ma _mR> ̂ mOÊ`mgmR>r ñdV:M ̂ Å>r V`ma
H$aVmo. nŠŠ`m {dQ>m§Zr Vi H$ê$Z KoVmo.
{dQ>m R>odVmZm àË òH$ AmoirV 9 B§M \$Q>
R> odVmo. Ë`m `moJo {dQ>m §da ngaboë`m
H$moiemÀ`m Wam§Zr noQ> KoVë`mZ§Va Ë`m
B§YZmbm OiÊ`mgmR>r hdm {_iVo. 4-5
B§M H$moiemMm Wa ngaë`mda Ë`mda
H$ÀÀ`m {dQ>m R>odyZ Ë`mda _S>H$s EH$_oH$m§Zm
IoQy>Z XmoZ Wa Pmë`mda Ë`mda nwÝhm H$ÀÀ`m
{dQ>m R>odyZ Ë`mda nwÝhm 3-4 B§Mm§Mm Wa

XoVmo d Ë`mda nwÝhm _S>Š`mMo XmoZ Wa XoVmo
^Å>r gd© ~mOy§Zr eoUm_mVrZo qbnyZ Q>mH$Vmo.
A¾r àÁd{bV Pmë`mZ§Va darb ^mJ
hdogmR>r _moH$im R>odVmo. ̂ Å>r nyU© noQy>Z W§S>
hmoB©n ª̀V 24 Vmg bmJVmV.

gmÜ`m _mVrV Ho$bobr ^m§S>r bmb
hmoD$Z {ZKVmV. VrM ^m§S>r Oa H$mir hdr
AgVrb Va ^Å>r Omo_mV noQ>ë`mZ§Va
^Å > rÀ`m da CKS > m R > odb obm ^mJ
eoUm_mVrÀ`m Jmè`mZo ~§X H$ê$Z qbnyZ
Q>mH$VmV. Ë`m_wio ̂ Å>rVrb ÁdbZ {H«$ òbm
Am°pŠgOZ nwaogm Z {_imë`m_wio Vr {H«$`m
J wX_aVo. ¶m ÁdbZ{H« $` o_Yo H$m~ ©Z
_moZm°ŠgmBS> _YyZ _moH$io Pmbobo H$m~©Z d
Am°pŠgOZ V`ma hm oVmV. _mVr_YyZ
Am°pŠgOZ H$mTy>Z KoVbm OmVmo. `mbm
[aS>ŠeZ \$m`[a¨J Ago åhUVmV. V`ma
Pmboë`m H$m~©Z_wio ^m§S>r H$mir {XgVmV.

V`ma Pmbobo ^m§S>o nwÝhm MmH$mda
_Ymo_Y R>odyZ, hmVmImbr EH$ bmH$S>mMr
KmoS>r KoD$Z, MmH$ {\$aVo H$ê$Z, Ë`mda
hmVmVrb ~«emZo a§JrV aofm _mê$Z ZjrH$m_
Ho$bo OmVo.

nwT>rb A§H$mV {dQ>m d _§Jbmoar H$m¡bo
¶mg§~§Yr OmUyZ KoD$.

boIH$ : am‘ WÎmo, {eënH$ma; nm°Q>ar joÌmV

{S>Pm`Za åhUyZ 20 df} H$m_. Xhm df} _§Jbmoar
H$m¡bm§Mm H$maImZm Mmbdbobm Amho.
’$moZ : 9422253745
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‘mVrMr ^m§S>r H$ê$Z dmnaÊ¶mMr nÕV OwZr åhUOo {H$Vr OwZr Amho?

eoVr H$am¶bm bmJÊ¶mAmYrM ‘mZdr g‘mO ‘mVrMr ^m§S>r H$ê$ bmJbm hmoVm. ho

B{VhmgVÁkm§Zm ‘mhrV hmoV§. hr H$bm H$mhr

{d{eï> g‘mOmVM àM{bV Pmbr hmoVr. ‘mÌ

¶m ̂ m§S>çm§Mm Cn¶moJ Z³H$s H$emgmR>r hmoV Ago,

Vo H$mhr n³H§$ g‘Obob§ ZìhV§. "ZoMa' ¶m

{dkmZ-{Z¶VH$m{bH$mÀ¶m 11 E{àb 2013

À¶m A§H$mV EH$ Aä¶mg à{gÕ Pmbm¶;

Ë¶mZwgma ‘mVrMr ̂ m§S>r dmnaë¶mMm gdmªV nwamVZ

nwamdm CnbãY Pmbm Amho.

OnmZ‘Yrb Voam {R>H$mUr gmnS>boë¶m 101

Z‘wÝ¶m§Mm Aä¶mg H$aVmZm, Ë¶m ^m§S>çm§‘Ü¶o

H$anboë¶m Adeofm§‘Ü¶o H$mhr "{b{nS>'

AmT>iyZ Ambr. ‘mgo qH$dm VËg‘ ObMam§nmgyZ

Or ‘oXmåbo (fatty acids) {‘iVmV, Ë¶mn¡H$s

AëH$mBb ’o$ZmBb ‘oXmåbo hr ’$º$ 270 A§e

gopëg¶g BV³¶m Cƒ Vmn‘mZmbmM V¶ma

hmoVmV. VogwÕm ~amM doi ho Vmn‘mZ H$m¶‘

am{hbo, (Ogo Vo nXmW© ^mOVmZm-{eOdVmZm

AgVo) VaM V¶ma hmoVmV. Eadr Vr {ZgJ©V:

V¶ma hmoV ZmhrV. hr ‘oXmåbo gmnS>ë¶m‘wio Ë¶m H$mimV - 12 Vo 15 hOma dfmªnydu ‘mZd

‘mVrÀ¶m ^m§S>çmV ^mOyZ ‘mgo dJ¡ao ImV Agbm nm{hOo Agm nwamdm {‘imbm Amho.

g §em oYH$ m §Z r AmpÊdH$

g‘ñWm{ZH$m §Mo {díbofU

H$ê$Z (molecular and

stable isotope

anlaysis) hm {ZîH$f©

H$mT>bm Amho. 101 n¡H$s

EH$m Z‘wÝ¶m‘Yo ObMa

àmÊ¶mEodOr ŷMa àmÊ¶m§‘Yo

gmnS>Umè¶m ‘oXmåbmMm A§e

AmT>ibm. (AmYma : X qhXÿ, 11 E{àb 2013)
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EImXm ~mgar dmXH$ ~mgar dmO{dVmZm
Vwåhr nm{hbm Agob. AmoR>mg_moa AmS>ì`m
Yaboë`m ~mgarÀ`m, AmoR>mg_moa Agboë`m
{N>ÐmV - Á`mbm _wIa§Y« åhUVmV - Vmo
hiydmanUo \w§$H$ _maV AgVmo. XmoÝhr hmVm§Mr
~moQ>o ~mgarbm Agboë`m BVa {N>Ðm§da -
Á`m §Zm ñdaa §Y « o  åhUVmV - qH$dm
Ë`m§À`mnmgyZ WmoS>r da AgVmV. \w§$H$ _maV
AgVmZm ~moQ>m§À`m b`~Õ hmbMmbrZo
dmXH$ ñdaa§Y«m§Mr CKS>Pmn H$aVmo Am{U
~mgarVyZ EImXr gwaob VmZ EoHy$ `oVo. ho
H$go KS>Vo? _wIa§Y«mV \w§$H$ _maë`mZo H$m`
hmoVo. ñdaa§Y«m§Mr CKS>Pmn Ho$ë`mZo {Za{Zamio
ñda H$go {Z_m©U hmoVmV? `m àým§Mr CÎmao
AmVm AmnU emoYUma AmhmoV.

^maVr` g§JrVmV dmnabr OmUmar
~mgar AmoR>mg_moa AmS>dr Yê$Z dmO{dbr
OmVo. Ë`m_wio `m ~mgarbm AmS>dr ~mgar
(Transverse flute) Ago åhUVmV.
hr ~mgar {d{eï> OmVrÀ`m ~m§~ynmgyZ
~Z{dbr OmVo. Amgm_À`m O§JbmV
{_iUmè`m `m ~m§~yMo d¡{eï>ç Ago H$s `m
~m§~yÀ`m q^VrMr OmS>r (Wall thick-

ness) H$_r (1 Vo 2 {_{b_rQ>a) AgyZ
XmoZ noamVrb A§Vahr nwaogo (500 {_{b_rQ>a
qH$dm A{YH$) AgVo.

~mgarbm AZoH$ {N>Ðo AgVmV. Á`m
{N>ÐmV AmoR>mVyZ \w§$H$ _mabr OmVo Ë`m
{N>Ðmbm _wIa§Y« (Blow hole) åhUVmV
Va Caboë`m {N>Ðm§Zm ñdaa§Y«o (Tone

holes) åhUVmV. _wIa§Y«mÀ`m ~mOybm ~yM
(Stopper) bmdyZ ~mgar EH$m ~mOyZo
~§X Ho$bobr AgVo. AmH¥$Vr 1 _Ü ò ̀ m gd©
~m~r ñnï> Ho$ë`m AmhoV.

~mgar hr EH$ nmoH$i Zir Agë`mZo
`m ZirV ~mgarÀ`m AmH$mamMm, åhUOoM
X§S>JmobmH¥$Vr AmH$mamMm hdoMm EH$ ñV§̂
(Air column) V`ma hmoVmo. hdoMm hm
ñV§̂  AmoR>mÀ`m ~mOybm _wIa§Y«mÛmao ~mhoarb
hdoÀ`m g§nH$m©V AgVmo Va Xwgè`m ~mOybm
CKS>çm Agboë`m ñdaa§Y«mÛmao qH$dm gd©
ñdaa§Y«o ~§X Agë`mg ZirÀ`m _wIa§Y«mÀ`m
{déÕ ~mOyH$S>rb CKS>çm Vm|S>mÛmao ~mhoarb
hdoÀ`m g§nH$m©V AgVmo. _wIa§Y«mV {d{eï>
nÕVrZo \w§$H$ _maë`mda ~mgarÀ`m AmVrb
~§{XñV hdoÀ`m ñV§̂ mV H§$nZo {Z_m©U hmoVmV.

ÜdZr

boIH$ : AVwb ’$S>Ho$

(^mJ 5)
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`m H§$nZm§Mr H§$nZg§»`m àm_w»`mZo XmoZ
Jmoï>tda Adb§~yZ AgVo - EH$ åhUOo
ÜdZrMm hdoVrb doJ Am{U Xwgar åhUOo
hdoÀ`m ñV§̂ mMr bm§~r. ÜdZrMm hdoVrb
doJ ‘v’  hm gw_mao 346 _r. àVr goH§$X
BVH$m AgVmo. ñV§̂ mMr bm§~r Oa ‘L’ Agob
Va `m ñV§̂ mVyZ {Z_m©U hmoUmè`m ÜdZrMr
H§$nZg§»`m ‘n’ hr gyÌmMm dmna H$ê$Z
H$mT>Vm òVo, Vo gyÌ Ago,

n = v / 2L

CXmhaUmW© 34.6 g|._r. bm§~rÀ`m
hdoÀ`m ñV§̂ mVyZ {Z_m©U hmoUmè`m ÜdZrMr
H§$nZg§»`m 34600/2 × 34.6 åhUOoM
500 Hz BVH$s Agob.

AmH¥$Vr 2 _Ü ò ho XmI{dbo Amho.

gyÌmÀ`m {ZarjUmdê$Z Vw_À`m
bjmV ̀ oB©b H$s ÜdZrMr H§$nZg§»`m hdoÀ`m
ñV§̂ mÀ`m bm§~rÀ`m ì`ñV à_mUmV ~XbVo.
ñV§̂ mMr bm§~r dmT>br H$s H$§nZg§»`m H$_r
hmoVo qH$dm ñdamMr Vrd«Vm H$_r hmoVo. `m
CbQ> ñV§^mMr bm§~r H$_r Pmbr H$s
H$§nZg§»`m dmT>Vo qH$dm ñdamMr Vrd«Vm
dmT>Vo.

hdoÀ`m ñV§̂ mÀ`m ̀ m JwUY_m©Mm dmna
~mgarV H$gm Ho$bm OmVmo Vo AmVm nmhÿ.

~mgarV EH$ _wIa§Y« Am{U ghm qH$dm
OmñV ñdaa§Y«o AgVmV. Ooìhm gd© ñdaa§Y«o
~moQ>mZo PmH$bobr AgVmV Voìhm ~mgarVrb
hdoÀ`m ñV§^mMr bm§~r OmñVrV OmñV
AgVo. AmH¥$Vr 3 _Ü ò XmI{dë`mà_mUo

A B

E 123456

‘wIa§Y«

~yM

ñdaa§Y«o
AmH¥$Vr 1

A B

E

hdoMm ñV§^

L

n = v / 2XL
AmH¥$Vr 2
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hr bm§~r L0 Amho Ago _mZy. `m pñWVrV
{Z_m©U hmoUmè`m ñdamMr H§$nZg§»`m - L0

hr OmñVrV OmñV bm§~r Agë`m_wio -
gdm©V H$_r AgVo. hmM Ë`m ~mgarMm gdm©V
ImbMm ñda AgVmo.

ñda{N>Ð 1 CKS>ë`mda, AmH¥$Vr 4
_Ü ò XmI{dë`m à_mUo, ~mgarVrb hdoÀ`m
ñV§̂ mMr bm§~r H$_r hmoD$Z L1 EdT>r hmoVo.
L1  hr bm§~r L0 nojm H$_r Agë`m_wio
`m bm§~rgmR>r òUmam ñda L0 bm§~rgmR>r
òUmè`m ñdamnojm MT>m òVmo.

AmnU H«$_mH«$_mZo 1 Vo 6 ñdaa§Y«o
CKS>V Jobmo Va hdoÀ`m ñV§̂ mMr bm§~r H$er
~XbV OmVo Vo AmH¥$Vr 5 _Ü ò XmI{dbo
Amho. ~mgarVrb hdoÀ`m ñV§̂ mMr bm§~r

Am{U ñdaa§Y«mMr pñWVr `m§Mm g§~§Y
Imbrb VŠË`mV XmI{dbm Amho.
ñV§̂ mMr bm§~r Ÿñdaa§Y«mMr pñWVr

L0 gd© ñdaa§Y«o ~§X
L1 ñdaa§Y« 1 CKS>o
L2 ñdaa§Y« 2 CKS>o
L3 ñdaa§Y« 3 CKS>o
L4 ñdaa§Y« 4 CKS>o
L5 ñdaa§Y« 5 CKS>o
L6 ñdaa§Y« 6 CKS>o

~mgar dmO{dVmZm dmXH$ _wIa§Y«mV
hdoMr \w§$H$ _maVmo Am[U hdoÀ`m ñV§̂ mV
H§$nZo {Z_m©U H$aVmo. Ë`mM doiog ~moQ>m§À`m
gmhçmZo ñdaa§Y«m §Mr CKS>Pmn H$ê$Z
~mgarÀ`m AmVrb hdoÀ`m ñV§̂ mMr bm§~r

A B

E

‘wIa§Y«
L0

gd© a§Y«o ~§X

AmH¥$Vr 3

AmH¥$Vr 4

A B

E

L1

1

‘wIa§Y«

ñdaa§Y« 1 CKS o
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H$_r-OmñV H$ê$Z {Za{Zamù`m H§$nZg§» òMo
{Za{Zamio ñda ~mgarVyZ {Z_m©U H$aVmo.

darb {ddoMZmdê$Z Vw_À`m bjmV
Ambo Agob H$s gd© ñdaa§Y«o ~§X Agboë`m
pñWVrnmgyZ H«$_mH«$_mZo (1 Vo 6) EHo$H$
ñdaa§Y« AmnU CKS>V Joë`mda ~mgarVyZ
H«$_mH«$_mZo daMo ñda EoHy$ `oVmV. ñda
doJù`m H«$_mZo dmOdm`Mo Pmë`mg Ë`m
H«$_mZo ñdaa§Yo« CKS>mdr bmJVmV.

T>mo~i_mZmZo ~mgarMo ho VÎd AmVm
Vw_À`m bjmV Ambo Agob.

àË`jmV ~mgar V`ma H$amd`mMr
Pmë`mg da {Xbobo H§$nZg§» òMo gyÌ (n
= v / 2L) OgoÀ`m Vgo dmnaVm ̀ oV Zmhr.
Ë`mV AZoH$ XwéñË`m H$amì`m bmJVmV.
Amnë`mbm hdr Ver ~mgar V`ma
H$aÊ`mgmR>r Á`m Jmoï>r {dMmamV ¿`mì`m
bmJVmV Ë`m Aem,
1. ~mgarMm _yi (gd© ñdaa§Y«o ~§X

AgVmZm) ñda.
2. ~mgarÀ`m ZirMm AmVbm ì`mg.
3. ~mgarÀ`m ZirMr OmS>r.

4. _wIa§Y«mMm ì`mg.
5. àË òH$ ñdaa§Y«mMm ì`mg.
6. àË òH$ ñdaa§Y«mda hdm

Agbobm ñda
darb ~m~r R > aë`mZ §Va

H§$nZg§» òÀ`m gyÌmV `mo½` Vmo ~Xb H$ê$Z
~mgarMr bm §~r Am{U ñdaa §Y « m §Mr
_wIa§Y«mnmgyZMr A§Vao H$mT>Vm ̀ oVmV. ho gd©
J{UV H$ mhrg o pŠbï > Agbo Var
g_OÊ`mgmaIo Amho _mÌ ̀ m boImMm CÔoe
Vmo Zgë`mZo Ë`mMr MMm© AmnU ̀ m boImV
H$ê$ eH$Uma Zmhr.

`m nwT>rb boImV AmnU gáH$ aMZm
åhUOoM gáH$ H$go V`ma Pmbo, gáH$mVrb
gmV ewÕ ñdam§Mm nañnam§er H$m` g§~§Y
Amho, dmÚaMZoV Ë`mMm H$gm dmna Ho$bm
OmVmo `m _wÔçm§Mm {dMma H$aUma AmhmoV.

coIH$ : AVwb ’$S>Ho$, ^m¡{VH$emñÌmMo {Zd¥Îm
àmÜ¶mnH$. g§JrVmVrb Am{U ~mgarVrb {dkmZ
¶m {df¶r g§emoYZ H$aV AmhoV.

E-mail : atulbphadke@gmail.com

E

L1

L2

L3

L6

L5

L4
MT Ë¶m
H« ‘mZo
¶oUmao
ñda
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coIH$ : {dO¶ OmYd

H¥${Ì‘ nmD$g

n§M‘hm ŷVm‘Ü¶o nmÊ¶mbm ‘hÎdmMo ñWmZ
{Xbobo Amho. H$maU nmUr åhUOo OrdZ.
n ¥Ïdrdarb gOrd g¥ï > rMr {Z{‘ ©Vr
nmÊ¶mVyZM Pmbobr Amho. ^yn¥ð>mdarb
àmUr, PmS>o, dZñnVr VgoM ObMa,
ObdZñnVr ¶m §Mo OrdZ nmÊ¶mdaM
Adb§~yZ Amho. nmÊ¶mMo à‘wI CJ‘ñWmZ
åhUOo nmD$g. AmH$memV T>J {XgV Zgbo
Var nmÊ¶mÀ¶m dm’o$Mo gyú‘ H$U hdoV Va§JV
AgVmV. ho dm’o$Mo H$U hdoÀ¶m pñWVrZwê$n
N>moQ>çm T>Jm§‘Ü¶o ê$nm§V[aV hmoVmV. nwT>o hoM
N>moQ>o N>moQ>o T>J EH$Ì ¶oD$Z ‘moR>m T>J {Z‘m©U
hmoVmo. Ë¶mV dm’o$Mo à‘mU ̂ anya AgVo. hr
gJir à{H«$¶m Iyn C§Mmda KS>Vo. {VWo
dmVmdaU A{Ve¶ W §S >  Agë¶mZ o
~mînr^dZmnojm gm§Ðr^dZmMo à‘mU OmñV
AgV o . nmÊ¶mÀ¶m dm’ o $M o  Ðdê$n
Obq~Xÿ‘Ü¶o ê$nm§Va hmoUo åhUOo gm§Ðr^dZ.
hr ~mînr^dZmÀ¶m {déÕ {H«$¶m AgVo.
ObMH«$m‘Ü¶o gm§Ðr^dZmMr A{Ve¶
‘hÎdmMr ^ y {‘H$ m Amh o . H $ maU
gm§Ðr^dZm‘wioM T>J V¶ma hmoVmV.

gm §Ðr^dZm‘wio V¶ma Pmboë¶m
T>JmVrb AmÐ©VoMo à‘mU 100% Pmë¶mda

EH$ AdñWm Aer ¶oVo H$s T>JmVyZ nmUr
~mhoa nSy> bmJVo - VmoM Amnbm nmD$g.
n¥ÏdrÀ¶m {Za{Zamù¶m ^mJm§da nS>Umam
nmD$g gma»¶mM à‘mUmV, nwaogm Am{U
doioda nS>VmoM Ago Zmhr. {edm¶ ^maV
hm EH$ eoVràYmZ Xoe Amho. ^maVmMo gmao
OrdZ bhar déUmda Adb§~yZ AgVo.
¶m‘wio AZoH$Xm XþîH$mimbm Vm|S> Úmdo
bmJVo. hr H$R>rU g‘ñ¶m gmoS>{dÊ¶mgmR>r
H¥${Ì‘ nmdgmMm Cn¶moJ H$ê$Z KoVm ¶oÊ¶mgmaIm
Amho. Ë¶mMà‘mUo AmogmS> àXoemV d¥ï>r
H$aÊ¶mgmR>r VgoM H$‘r à‘mUmV nmD$g
nS>Umè¶m n«X oemV nmdgmMo à‘mU
dmT>{dÊ¶mgmR>r H¥${Ì‘ nmD$g Cn¶wº$ R>aob.

A{VàmMrZ H$mimnmgyZ ‘mZdmZo
hdm‘mZm‘Ü¶o ’o$a’$ma H$aÊ¶mMm à¶ËZ
Ho$bobm Amho. AJXr gwédmVrÀ¶m H$mim‘Ü¶o
nmD$g nmS>Ê¶mgmR>r ¶k H$ê$Z, Yyn, a~a
Aem àH$maÀ¶m ÁdbZerb nXmWmªMo ÁdbZ
H$ê$Z T>Jm§Mr {Z{‘©Vr hmoÊ¶mgmR>r VgoM
MM©‘Yrb ‘moR>çm K§Q>m dmOdyZ nmD$g
nmS >Ê¶mM o à¶m oJ H o $b o OmV hm oV o .
{dkmZ¶wJmVrb ‘mZdmZo ¶m~m~VrV VwbZoZo
~aoM ¶e {‘i{dbobo Amho.
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H¥${Ì‘ nmD$g

100% nojm OmñV AmÐ©Vm Agboë¶m
T>Jm§‘Ü¶o ~mînemofH$ H$Um§Mm ’$dmam Ho$bm
Va ¶m H$Um§da dm’o$Mo gm§Ðr^dZ hmoVo. ¶mM
JwUY‘m©Mm Cn¶moJ H$ê$Z H¥${Ì‘ nmD$g
nmS>VmV. dmVmdaUmVrb ~mînmMo nmÊ¶mV
{H§$dm JmoR>boë¶m pñWVrVrb nmÊ¶m‘Ü¶o
ê $nm §Va H$aÊ¶mÀ¶m nÕVrbm
hdm‘mZemómÀ¶m nm[a^m{fH$ emóm‘Ü¶o
df©U / AdjonU / (precipitation)
Ag o åhUVmV. Adj onU KS >d yZ
AmUÊ¶mgmR>r nwT>rb Jmoï>r {dMmamV ¿¶mì¶m
bmJVmV. A{VerV (supercooled)
T>Jm §‘Ü¶o nmÊ¶mMo W|~ V¶ma$
H$aÊ¶mgmR>r {h‘H$U / ñ’${Q>H$
(ice crystals) Agmd¶mg hdoV
qH$dm T>Jm§Vrb gyú‘H$Um§Mo W|~mV
ê$nm§Va hmoÊ¶mgmR>r VwbZoZo ‘moR>çm
AmH$mamMo nmÊ¶mMo W|~ AgUo
Amdí¶H$ Amho. H$mhr H$Um§Mo
Adj onU h o  {h‘H$U qH$dm
nmÊ¶mÀ¶m W|~m§À¶m A^mdr Anwao
hmoVo qH$dm hmoV Zmhr. hr H$‘VaVm
T>Jm§Mo H¥${Ì‘[aË¶m amonU H$ê$Z ̂ ê$Z
H$mT>Vm ¶oVo. ¶mgmR>r gwH$m ~’©$ {H§$dm
{gëìha Am¶moS>mBS>Mm T>Jm§da ’$dmam
‘mê$Z {h‘H$U V¶ma H$aVm ¶oVmV
qH$dm ho {h‘H$U V¶ma hmoÊ¶mgmR>r
nmUr qH$dm ~mînemofH$ H$Um§Mm
T>Jm§da ’$dmam ‘maVmV. T>Jm§‘Ü¶o

gm‘mÝ¶V: nmÊ¶mÀ¶m {db¶q~XÿImbrb
Vmn‘mZmÀ¶m ÐdpñWVrVrb nmUr AgVo
¶mbm A{VerV nmUr ( supercooled

qH$dm undercooled water) Ago
åhUVmV.

-50C Vo -100C ¶m Vmn‘mZmMo
A{VerV ObH$U gd©gmYmaUnUo T>Jm‘Ü¶o
AmT>iVmV. H$mhr doiog -400C BV³¶m
Vmn‘mZmbmgwÕm Vo Agy eH$VmV. hdoMm
X‘Q>nUm OgOgm dmT>V OmVmo VgVer
gmnoj AmÐ©Vm hiyhiy dmT>V OmVo. eodQ>r
ho à‘mU 100 (±1) Q>³Ho$ BVHo$ hmoVo.
Aem pñWVr‘Ü¶o Am{U -100C Vo -200C

amonU

gm§Ðr^dZ~mînr^dZ
nmD$g{gëìha Am¶moS>mB©S>,

gwH$m ~’©$
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Vmn‘mZmV {h‘H$U V¶ma hmoD$ bmJVmV.
Aem àH$mao ¶m Vmn‘mZmÀ¶m Xaå¶mZ EH$mM
doir ObH$U Am{U {h‘H$U ApñVËdmV
¶ oVmV. ¶m pñWVrVrb A{Vg §n ¥º $
dmVmdaUm‘Ü¶o {h‘H$Um§À¶m gm{ÞÜ¶mV
gmnoj AmÐ©Vm 110 Vo 121.5 Q>³Ho$ BVH$s
dmT>Vo. dm’o$Mo gm§Ðr^dZ hmoV AgVmZm hr
dmT> AË¶§V doJmZo hmoV AgVo. ¶m dm’o$Mo
gm§Ðr^dZ Pmë¶mZ§Va g^modVmbÀ¶m dm’o$Mr
g§n¥º$Vm H$‘r hmoVo. H$mhr doimZ§Va hr dm’$
nyU©nUo g§n¥º$ amhV Zmhr. Aemdoir
ObH$Um§Mo dm’o$V ê$nm§Va hmoD$ bmJVo Am{U
dm’o$Mo {h‘H$Um§da gm§Ðr^dZ hmoD$ bmJVo.
hr {H«$¶m T>Jm§‘Ü¶o nmUr Agon¶ªV Mmby
amhVo. Ë¶mVrb H$mhr {h‘H$U nwaogo ‘moR>o
Pmë¶mZ§Va T>Jm§‘YyZ gwQy> bmJVmV. qH$dm
{dViboë¶m pñWVr‘Ü¶o nmÊ¶mMo W|~ Imbr
nSy> bmJVmV. ¶m nÕVrbm {h‘H$U n«{H«$¶m
(ice crystals process) Ago åhUVmV.

Á¶m T>Jm§‘Ü¶o {h‘H$Um§Mm A^md Amho,
Aem T>Jm§‘Ü¶o Vo H¥${Ì‘arË¶m V¶ma Ho$bo
OmVmV. ¶mbmM amonU Ago åhUVmV. T>Jm§Mo
amonU H$aVmZm amonUH$maH$ T>Jm§‘Ü¶o ’$dmabo
OmVmV. CXm. {gëìha Am¶moS>mBS>, boS>
Am°³gmB©S>, ³¶w{àH$ gë’$mB©S>, {gëìha
gë’$mB©S>. ¶m‘wio {h‘H|$ÐH$ V¶ma hmoV
AgVmZm ¶m§À¶mnmgyZ {h‘ñ’${Q>H$ qH$dm
{h‘H$U V¶ma hmoVmV. ¶mMà‘mUo gwH$m ~’©$,
{‘R>mMr ^wH$Q>rgwÕm amonUH$maH$ åhUyZ
dmnaVmV. {gëìha Am¶m oS > mB ©S >À¶m
ñ’${Q>H$mMr AUwaMZm hr {h‘H$UmgmaIrM
Agë¶m‘wio Ë¶mMm amonUmgmR>r àm‘w»¶mZo
Cn¶moJ Ho$bm OmVmo. {Za{Zamù¶m nÕVrZo
T>Jm§Mo amonU H$aVmV. {d‘mZo dmnê$Z amonU
H$aVmZm ~’$m©À¶m N>moQ>çm Jmoù¶m T>Jm§da
gmoS>VmV. ¶mbm {h‘amonU Ago åhUVmV.
¶m ~’$m©À¶m Jmoù¶m hdoVyZ Imbr OmV
AgVmZm g^modVmbMr hdm jUmojUr W§S>

amonUH$maH$mÀ¶m ’$dmaUr-

gmR>r {d‘mZm§‘Ü¶o {d{eï>

aMZm Ho$bobr AgVo.
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hmoVo, ¶m‘wio AmUIr H$mhr {h‘H$U V¶ma
hmoD$Z gyú‘ ObH$U EH$Ì O‘m hmoÊ¶mV
gmhmæ¶^yV hmoVmV. {gëìha Am¶moS>mB©S>Mo
am onU H$aVmZm {d‘mZm‘Ü¶o OZa oQ >a
~g{dbobm AgVmo. hm OZaoQ>a {gëìha
Am¶moS>mB ©S>Mr dm’$ H$ê$Z T>Jm §‘Ü¶o
nga{dVmo. ~mînemofH$mMo H$U {h‘H|$ÐH$
V¶ma H$aVmV. Ë¶mnmgyZ {h‘H$U V¶ma
hmoVmV. H$mhr {R>H$mUr O{‘Zrdê$Z {gëìha
Am¶moS>mB©S>Mo ~mîn dmVmdaUm‘Ü¶o gmoS>bo
OmVo. ho ~mîn dmè¶mÀ¶m àdmhm~amo~a
T>Jm§n¶ªV nmohM{dbo OmVo. A‘o[aHo$‘Ü¶o hr
nÕV ì¶mdgm{¶H$ Rain Makers Zr
‘moR>çm à‘mUm‘Ü¶o am~{dbobr Amho. {VWo
ŷO{ZÌ (ground generator) dmnê$Z

nmdgmMo à‘mU 10 Vo 25% dmT>{dÊ¶mV
¶e {‘imbobo Amho. hm¶S´>moOZ ~byZ,
am°Ho$Q>g ¶m§Mm dmna H$ê$Z T>JmVrb amonUmMo
à¶moJ H$aÊ¶mV Ambobo AmhoV. hm¶Ś>moOZ
dm¶yZo ^aboë¶m ’w$½¶m~amo~a ~§XþH$sMr Xmê$

Am{U amonUH$maH$mZo ^abobr ImoH$s
dmVmdaUm‘Ü¶o gmoS>br OmVmV. R>amdrH$
A§Vamda Ë¶mMo ~mîn T>Jm§‘Ü¶o ngadbo OmVo.
Am °ñQ ´ > o {b¶m‘Ü¶ o H o $b oë¶m à¶m oJmV
{d‘mZm‘YyZ T>Jm§da nmUr ’$dmaÊ¶mV Ambo.
{d‘mZmVyZ amonU H$aVmZm T>Jm§Mr C§Mr {H$Vr
ho nmhmdo bmJVo. T>Jm§Mo AdjonU ho R>amdrH$
‘Ü¶§VamZ§Va hmoV Agë¶mMo {XgyZ Ambo
Amho. AmUIr EH$m à¶moJm‘Ü¶o {‘R>mMr
ŵH$Q>r T>Jm§da ’$dmaÊ¶mV Ambr. ho {‘R>mMo

H$U ~mînemofH$ H$U {Z‘m©U H$ê$Z T>Jm§Vrb
ObH$U EH$Ì hmoÊ¶mg gmhmæ¶ ŷV hmoVmV
Ago {XgyZ Ambo. 1952 ‘Ü¶o H$mobH$Îmm
¶oWo ~°ZOu ¶m§Zr Amnë¶m à¶moJm§‘Ü¶o
hm¶Ś>moOZ dm¶yÀ¶m gmhmæ¶mZo W§S> nmUr
T>Jm§da ’$dmê$Z nmD$g nmS>Ê¶mMo à¶moJ
Ho$bo hmoVo. 1969 ‘Ü¶o Amgm‘‘Yrb XmoZ
g§emoYH$m §Zr Ho$boë¶m à¶moJm‘Ü¶o 8
{H$bmo‘rQ>a bm§~rÀ¶m qMMmoù¶m nÅrda
S>m§~amMm Wa XoD$Z {Z‘m©U hmoUmè¶m CîUVoZo
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boIH$ : {dO¶ OmYd, C.W.P.R.S. ¶oWo H$m¶©aV, {dkmZ{df¶H$ {bImUmMr AmdS>.

’$moZ. : 8605144500

AZwHy$b n[apñWVr‘Ü¶o dmè¶mÀ¶m dhZmZo
T>Jm§Mr {Z{‘©Vr Am{U AdjonU ¶m‘Ü¶o
dmT> H$aVm ¶oVo, Ago emoYyZ H$mT>bo Amho.

H¥${Ì‘ nmD$g nmS>VmZm AZoH$ AS>MUr
{Z‘m©U hmoVmV. T>Jm§Mo AdjonU H$aVmZm
dmnabobm am onU nXmW© hm {H$VnV
’$dmam¶Mm ¶mMm {dMma H$amdm bmJVmo.
EImÚm doiog OmñV amonU Pmë¶mg
OdiOdi gd©M A{VerV ObH$U EH$mM
doir JmoR>VmV Am{U Ho$bobo à¶moJ {Zî’$i
hmoVmV. VgoM T>Jm§Vrb A{VerV ObH$Um§Mo
{h‘H$Um§‘Ü¶o ê$nm§Va hmoVmZm ‘moR>çm
à‘mUmda gwá CîUVm (latent heat)
~mhoa nS>Vo. ¶m‘wio T>JmVrb EH$m ̂ mJmVrb
ObH$Um§Mo dm’o$V ê$nm§Va hmoVo d à¶moJ
¶eñdr hmoV Zmhr. Ë¶m‘wio ¶mo½¶ C§MrdaÀ¶m,
100% AmÐ©Vm Agboë¶m T>Jm§‘Ü¶o ¶mo½¶
à‘mUmV amonU H$aUo ho H¥${Ì‘ nmdgmgmR>r

H ¥ $ {Ì‘ nmdgmÀ¶m

à¶moJm§‘Ü¶o OhmOm‘YyZ

T >Jm‘Ü¶ o am onUH$maH$

’$dmaVm ¶mdoV ¶mH$[aVm

gÜ¶m à¶moJ gwê$ AmhoV.

AË¶mdí¶H$ Amho.
AbrH$S>rb à¶moJm§dê$Z Ago {XgyZ

Ambobo Amho H$s, T>Jm§V amonU Ho$ë¶mZ§Va
nmdgmMo à‘mU 20 Q>³³¶m§Zr dmT>{dVm
¶oB©b, Varhr H¥${Ì‘ nmD$g nmS>Ê¶mMo à¶moJ
AOyZhr àm¶mo{JH$ AdñWo‘Ü¶o AmhoV. ho
à¶moJ I{M©H$ Agë¶mZo {H$VnV nadS>Vrb
¶mMmgwÕm {dMma H$amdm bmJob. {edm¶
¶m à¶moJm‘YyZ nmD$g nmS>Ê¶mg {H$VnV
¶e {‘iob hogwÕm A{ZpíMV AgVo. Varhr
H¥${Ì‘ nmdgmMo à¶moJ H$amdo bmJVmV.
H$maU Amnë¶mH$S>o gÜ¶m Adf©Um‘wio
XþîH$mimMr pñWVr Amho. IM© H$‘r
H$aÊ¶mgmR > r Cnm¶¶m oOZm H$aVmZm
{d‘mZmEodOr ~byZ qH$dm CnJ«hmMm dmna
H$aVm ¶oB©b H$m ho nmhÊ¶mgmR>r gÜ¶m à¶moJ
gwê$ AmhoV.
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A{bH$S>oM a{e`m_Yrb EH$m ehamOdi
AeZrnmVm_wio _moR>rM Ii~i CS>më`mÀ`m
~mVå`m AmnU dV©_mZnÌmV dmMë`m.
`moJm`moJmZo Ë`mM gw_mambm EH$ Yy_Ho$Vyhr
n¥ÏdrOdiyZ OmV Agë`m_wio H$mhr
bmoH$m§Zm `m XmoZ Jmoï>r§Mm EH$_oH$m§er g§~§Y
Amho H$s H$m`, Aerhr e§H$m Ambr, nU
g§emoYH$m§À`m _Vo ̀ m XmoÝhr KQ>Zm EH$mdoir
hmoUo hm Ho$di `moJm`moJ Amho.

n¥Ïdrda AeZr nS>Uo hr H$mhr Zdr
KQ>Zm Zmhr. Amnë`mbm H$YrH$Yr
AmH$memV Vmam nS>VmZm {XgVmo, Vmo
AeZrnmVM AgVmo. ~hþVoH$ doim AeZr
n¥ÏdrÀ`m dmVmdaUmVyZ n¥ÏdrÀ`m n¥ð>̂ mJmda
nmohmoMon ª̀V OiyZ OmVmV. nU _moR>o AeZr
n¥Ïdrda AmXiÊ`mÀ`m KQ>Zmhr AZoH$Xm
KS >ë`m Amh oV. bm oUmaM o Vi o h o
AeZrnmVm_wio IÈ>m nSy>Z V`ma Pmbobo
Amho, Ago g§emoYH$m§Mo _V Amho. AmYw{ZH$
B{VhmgmV Zm|Xbobr ̀ mnyduMr AerM KQ>Zm
åhUOo 1908 gmbr Vw§JwñH$m O§JbmV
Pmbobm AeZrnmV. hr OmJmhr a{e`mVM
Amho, hmhr EH$ `moJm`moJM.

15 \o$~«wdmar 2013 amoOr Pmbobm

a{e¶mda AeZr

AeZrnmV hr _m{hVr ẁJmVbr `m àH$maMr
n{hbrM KQ>Zm Amho, Ago åhUm`bm haH$V
Zmhr. AeZrnmV Pmë`m~amo~a \o$g~wH$,
{Q‰>Q>a B. gmoeb ZoQ>d[Hª$J do~gmB©Q>²gÀ`m
_mÜ`_mVyZ hr ~mV_r OJ^amV ngabr.
WmoS>çmM H$mimV `m KQ>ZoMr bmoH$m§Zr
Ho$bobr pìh{S>Amo {MÌUohr ỳ Q>çy~ d BVa
_mÜ`_m §V yZ B §Q >aZ oQ >Ûma o gd© OJmbm
nmhÊ`mgmR>r CnbãY Pmbr. d¡km{ZH$m§Zm
`m KQ>ZoMm Aä`mg H$aÊ`mgmR>r AeZrÀ`m
gmnS>boë`m VwH$S>çm§~amo~aM gd©gm_mÝ`
bmoH$m§H$Sy>Z CnbãY Pmboë`m `m KQ>ZoÀ`m
dU©Zm§Mm Am{U {MÌrH$aUm§Mmhr Cn`moJ
hm oVm o  Amh o . `m Aä`mgmV yZ `m
AeZrnmVm_mJrb H$maUm§Mo YmJoXmoao hmVr
òD$ bmJbo AmhoV. VgoM AeZr Zo_H$m

H$moUË`m _mJm©Zo Ambm, doJù`m _mJm©Zo
Ambm AgVm, qH$dm doJù`m nÕVrZo \w$Q>bm
AgVm Va H$m` Pmbo AgVo, Aem AZoH$
àým§Mr CH$b hmoD$ bmJbr Amho. ̂ {dî`mV
Aem KQ>ZoMr g§^mì`Vm nwaoem AmYr
H$imdr, _hmH$m` AeZrnmVm_wio H$m`
ZwH$gmZ hmoD$ eH$Vo ̀ mMm A§XmO KoVm ̀ mdm,
`mgmR>r ̀ m Aä`mgmMm Cn`moJ hmoUma Amho.

boIH$ : {à¶X{e©Zr H$d}
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15 ’o$~w«dmar 2013

amoOr a{e¶m‘Ü¶o

Pmbobm AeZrnmV.

11,000 _o{Q́>H$ Q>Z dOZmÀ`m `m
a{e`Z AeZrMm ì`mg gmYmaU 60 \y$Q>
hmoVm, Am{U Vmgmbm 42,000 _¡b `m
d oJmZ o Vm o  dmVmdaUmV yZ n ¥ÏdrÀ`m
n¥ð>^mJmH$S>o `oV hmoVm. Ë`mÀ`m _mJm©Mm
{j{VOmer 20 A§emMm H$m oZ hmoVm.
O{_ZrnmgyZ gmYmaU n§Yam _¡b C§Mrda
Vmo \w$Q>bm, Am{U Ë`mÀ`m {R>H$è`m BVñVV:
{dIwaë`m. `m ñ\$moQ>m_Ü ò {hamo{e_mVrb
AUw~m°å~À`m ñ\$moQ>mnojm 30 nQ> A{YH$
D$Om © ~mh oa \ o $H$br Jobr. nU `m
AeZrnmVmV EH$hr _¥Ë`y Pmbm Zmhr.
AeZrÀ`m ñ\$moQ>m_wio hdoV {Z_m©U Pmboë`m
Xm~bhar 88 goH§$Xm§Z§Va Moë`m{~ÝñH$ `m
a{e`Z ehamOdi AmXië`m. `m_wio
B_maVtÀ`m H$mMm \w$Qy>Z Pmboë`m doJdoJù`m
AnKmVm§_wio 1500 bmoH$ OI_r Pmbo.
àË`j AeZrMm àgmX EH$mhr ì`º$sbm
{_imbm Zmhr. `m AeZrnmVmMr VwbZm
gmh{OH$M 1908 gmbr Vw§JwñH$mÀ`m

O§JbmV Pmboë`m AeZrnmVmer Ho$br OmVo
Amho. Vw§JwñH$mMm n[aga O§Jb_` Am{U
{ZO ©Z Agë`m_ wi o {VW o Pmb oë`m
AeZrnmVm_wiohr Or{dVhmZr Pmbr Zmhr,
nU àË`jXeu dU©Zohr \$maer CnbãY
ZmhrV. g§em oYH$m §À`m A§XmOmZ wgma
Vw§JwñH$mMm AeZr A{YH$ _moR>çm AmH$mamMm
hmoVm, Am{U Vmo n¥ð>^mJmÀ`m nmM _¡bM
C§Mrda \w$Q>ë`m_wio Ë`mdoir OmñV ZwH$gmZ
Pmbo - EImÚm _moR>çm _hmZJamBVŠ`m
n[agamVrb O§Jb Ajae: O_rZXmoñV Pmbo
hmoVo.

Vw§JwñH$mÀ`m AeZrnmVm~Ôb Ho$di
A§XmO ~m§YVm `oVm o, nU AmÎmmÀ`m
AeZrnmVm~Ôb _mÌ Zo_H$s _m{hVr
CnbãY Amho. `mMo H$maU åhUOo AmVm
OJmV doJdoJù`m {R>H$mUr Xm~bhar
_moOUmao 45 goÝga ~gdbobo AmhoV.
AmpÊdH$ ñ\$moQ>m§À`m MmMÊ`m Z H$aÊ`mÀ`m
OmJ{VH$ H$amamZ§Va `m H$amamMo C„§KZ
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Pmë`mg Vo nH$S>Vm `mdo `mgmR>r ho goÝga
~gdbobo AmhoV. `mn¡H$s 20 goÝgaZr
AeZrnmVmVyZ {Z_m©U Pmboë`m Xm~bhatMr
AMyH$ Zm|X KoVbr. àË`j AeZrnmVmÀ`m
OmJ onmg yZ 10,000 _¡b A§Vamda
A §Q > m pŠQ > ©H $ m_Ü` o ~gdboë`m EH$ m
goÝga_Ü òhr `m AeZrÀ`m YŠŠ`mMr Zm|X
Pmbr Amho. ñ\$moQ>m_wio hdoV {Z_m©U
Pmb oë`m Xm~bhar A{Ve` H$_r
dma§dmaVoÀ`m hmoË`m. Aem bhar bdH$a
{daV ZmhrV. Ë`m_wio `m Xm~bhatZr
n¥ÏdrÀ`m dmVmdaUmV AZoH$ àX{jUm
KmVë`m. Ë`m_wio H$mhr goÝgaZr Xm~bhatMr
AZoH$Xm Zm|X KoVbr. `m _m{hVrÀ`m
AmYmamZo ̀ m AeZrMm doJ Am{U ñ\$moQ>mMr
D$Om© B. Mo J{UV H$aUo eŠ` Pmbo.

H$moUVmhr AeZr n¥ÏdrOdi Ambm
(qH$dm n¥Ïdr AeZrOdi Ambr) H$s
JwéËdmH$f©Um_wio Vmo n¥ÏdrÀ`m H|$ÐmH$S>o
IoMbm OmVmo. nU Ooìhm Vmo n¥ÏdrÀ`m

dmVmdaUmV àd oe H$aVm o , V o ìhm
dmVmdaUmÀ`m Kf©Um_wio Ë`mMo JwéËdmH$fu`
ËdaU H$_r hmoD$ bmJVo. AeZrÀ`m
n¥ÏdrÀ`m H|$ÐmnmgyZ OdiÀ`m Am{U
bm§~À`m ^mJm§da doJdoJù`m _mnmMr ~bo
H$m ©̀aV hmoV Agë`m_wio Ë`mV A§VJ©V VmU
{Z_m©U hmoVmV, Am{U Ë`m_wio Ë`mMm ñ\$moQ>
hmoVmo. AeZrÀ`m ñ\$moQ>mMr D$Om© hr _w»`V:
AeZrMr J{VO D$Om©M AgVo. J{VO
D$O}Mo gyÌ Amho -

J{VO D$Om© = 
1

2
 dñVw_mZ  ×(doJ)2

AeZrMm doJ Am{U ñ\$moQ>mMr D$Om©
_mhrV Pmë`mda g§emoYH$m§Zm ho gyÌ dmnê$Z
AeZrMo dñVw_mZ H$mT>Vm Ambo. AeZrMo
{dIwabobo H$mhr VwH$S>ohr gmnS>bo AmhoV,
Am{U Ë`m §Mm Aä`mg d oJd oJù`m
à`moJemim§_Ü`o Mmby Amho. àmW{_H$
Aä`mgmVyZ {XgyZ Ambo Amho, H$s hm AeZr
EH$ gd©gm_mÝ` XJS>r AeZr hmoVm. Šd{MV

1908 gmbr
a{e¶mVrb Vw§JwñH$m

¶oWo Pmbobm
AeZrnmV
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H$Yr bmoh Am{U {ZHo$bnmgyZ ~Zbobo
YmpËdH$ AeZr AmT>iyZ ̀ oVmV, Vgo H$mhr
d¡{eï>çnyU© `m AeZrV {XgV Zmhr.

JwJb AW©gma»`m àH$ënm§_YyZ
H$moUË`mhr jUrMo n¥ÏdrÀ`m H$moUË`mhr
^mJmdaMo CnJ«hm§Zr Ho$bobo {MÌU ghO
CnbãY hmoVo. àË`j KQ>ZoÀ`m doir bmoH$m§Zr
Amnë`m _mo~mB©b \$moZ_Yrb H°$_oè`m§À`m
_XVrZo Ho$bobr pìh{S>Amo {MÌUo, VgoM
gmd©O{ZH$ {R>H$mUr gwajogmR>r ~gdboë`m
H°$_oè`m§Zr Zm|Xbobr {MÌUohr CnbãY
AmhoV. `m gdmª_wio AeZrÀ`m _mJm©~Ôb
~hw_yë` d AMyH$ _m{hVr CnbãY Pmbr
Amho. `m gmè`m _m{hVrÀ`m _XVrZo `m
AeZrÀ`m OrdZH«$_mMm A§XmO ~m§YUo eŠ`
Pmbo Amho.

Amnë`m gỳ ©_mboV _§Ji Am{U Jwê$
`m XmoZ J«hm§À`m _Ü ò EH$ AeZr nÅ>m Amho,
ho Amnë`mbm  _mhrV Amho. hm AeZrhr
`m nÅ>çmVbmM EH$ gd©gm_mÝ` AeZr
hmoVm. ̀ m nÅ>çmVrb AeZtMm Eadr n¥Ïdrer
H$mhr g§~§Y òV Zmhr, nU H$YrH$Yr Jwê$
qH$dm BVa J«hm§À`m JwéËdmH$f©Um_wio EImÚm
AeZrMm _mJ© ~XbVmo. AgoM H$mhrgo `m
AeZr~m~V Pmb o Agmd o . _mJ ©

~Xbë`m_wio hm AeZr gỳ m©̂ modVr Xa 18
_{hÝ`m§Zr nyU© hmoUmar àX{jUm Kmby
bmJbm. `m àX{jUoV Ë`mMo gỳ m©nmgyZMo
OmñVrV OmñV A§Va gy`© Am{U n¥Ïdr
`m§_Yrb A§VamÀ`m AS>rMnQ> hmoVo, Va
gy`m©À`m gJù`mV Odi AgVmZm Vmo
ewH«$mÀ`m H$joOdi òV Ago. `m {d{MÌ
àX{jUm_mJm©da {\$aV AgVmZmM 15
\o$~w «dmar 2013 am oOr Vmo n¥ÏdrÀ`m
JwéËdmH$f©UmÀ`m à^mdmImbr Ambm,
Am{U Ë`mMm eodQ> Pmbm.

g§emoYH$m §À`m _Vo Moë`m{~ÝñH$
ehamVrb ZmJ[aH$ gwX¡drM åhQ>bo nm{hOoV.
hm AeZr Oa gd©gmYmaU AeZtgmaIm
XJS>r ZgVm, YmpËdH$ AgVm, Va
dmVmdaUmÀ`m Kf©UmZohr n¥ð>^mJmda
nS>Ê`mnydu Vmo \w$Q>bm ZgVm. BVŠ`m àM§S>
AmH$mamMm AeZr Oa OgmÀ`m Vgm àM§S>
doJmZo n¥Ïdrda AmXibm AgVm, Va ho
ehaM Zmhr, Va AmOw~mOyMmhr {H$VrVar
n[aga ~o{MamI Pmbm AgVm. H$mhr
g§emoYH$m§À`m _Vo, AeZrMm ñ\$moQ>hr Oar
n¥ð>^mJmÀ`m AmUIr Odi Pmbm AgVm,
Var AeZrdfm©dmÀ`m _mè`m_wio AZoH$
bmoH$m§Zm àmU J_dmdo bmJbo AgVo.

boIH$ : {à¶X{e©Zr H$d}, g‘w{MV EZìhm¶amoQ>oH$ g§ñWoÀ¶m g§MmbH$.

        ’$moZ : 9822558743

g§X ©̂ : X qhXy dV©_mZnÌmV 27 _mM© 2013 amoOr à{gÕ Pmbobm hoÝar \$mC§Q>Z `m§Mm boI.
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J{UV CÚmZmV ’o$a’$Q>H$m

ga - `m, OmZH$s Am{U J§Yma, `m.

OmZH$s - ga, _mJÀ`m doir AmnU 1, 3, 6, 10, 15, 21, 28, ... Aer
{ÌH$moUr g§»`m§Mr _m{bH$m nm{hbr. Am{U Vwåhr åhUmbmV H$s ̀ m _m{bHo$V
3 hr EH$_od _yi g§»`m Amho åhUyZ!

ga - hmo, H$m? H$mhr e§H$m Amho?

OmZH$s - Zmhr ga, e§H$m Aer Zmhr. nU Ag§ dmQ>V§ `m _m{bHo$V H$emdê$Z nwT>§
EImXr g§»`m _yig§»`m åhUyZ òUma Zmhr?

ga - ~amo~a, OmZH$s e§H$m ~amo~a Amho.

J§Yma - Am{U ga, _mÂ`mhr _ZmV Ambo Ë`m JmD$gÀ`m JwUY_m©~m~V.

ga - dm! J§Yma, åhUOo e§H$m§Mr gmW ngabr åhUm H$s! ~a§ Vmo JmD$gMm
JwUY_© Va gm§J nwÝhm EH$Xm.

J§Yma - H$moUVrhr Z¡g{J©H$ g§»`m OmñVrV OmñV VrZ {ÌH$moUr g§»`m§À`m ~oaOoZo
XmI{dVm òVo. Am{U Vwåhr 6 = 3 + 3 Ag§ CXmhaU gm§{JVb§V. BW§
Hw$R>§ VrZ {ÌH$moUr g§»`m AmhoV?

OmZH$s - J§Yma, OmñVrV OmñV VrZ åhQ>b§̀ . H$_rV H$_r 1, 2 Agy eH$VmV.

ga - dm! OmZH$s, ~amo~a gm§{JVb§g. Am{U g§»`m g_mZ Agë`m Var MmbVrb.
{^Þ g§»`m hì`m Aer AQ> Zmhr ò. OmZH$s, J§YmaMm àý gmoS>dbmg nU
VwPm àý?

^mJ - 2

boIH$ : ZmJoe ‘moZo

‘mJÀ¶m ^mJmV AmnU {ÌH$moUr g§»¶m åhUOo H$m¶ ho nm{hbo hmoVo. Á¶m§Mr

‘m§S>Ur Ho$br AgVm  Aer {ÌH$moUr hmoVo, Ë¶m§À¶m~Ôb

AmUIr WmoS>o -



e¡j{UH$ g§X^©    A§H$ - 81 43

J§Yma - AJ§, OmZH$s _m{bHo$Vrb 3 gmoSy>Z gdmªZm ^mJ OmVmò  H$s, _J Ë`m _yi
g§»`m AgVrb?

ga - J§Yma, Ag§ {MSy>Z H$m ~mobVmo Amhog? {VM§ åhUU§ _m{bHo$V nwT>o Agob
H$s EImXr Aer g§»`m! ~a§ Ag§ nhm `m _m{bHo$V 1, 3, 6 gmoS>bo Va
nwT>o XmoZ A§H$s g§»`m {XgVmhoV. nwT>o nwT>o Va VrZ A§H$s, _J Mma A§H$s
Aem Ë`m hmoV OmVmV. _r H$moï>H$ XoUmaM Amho Vwåhmbm. AmnU XmoZ
A§H$s, VrZ A§H$s g§»`m§M§ A§H$gma qH$dm A§H$_yi H$mTy>`m.

n{hë`m 60 {ÌH$moUr g§»`m§Mo H$moîQ>H$

1 3 6 10 15 21 28 36 45 55

66 78 91 105 120 136 153 171 190 210

231 253 276 300 325 351 378 406 435 465

496 528 561 595 630 666 703 741 780 820

861 903 946 990 1035 1081 1128 1176 1225 1275

1326 1378 1431 1495 1540 1596 1653 1711 1770 1803

J§Yma - åhUOo H$m¶ ga?

ga - AmVm 10 hr XmoZ A§H$s g§»`m Amho. XhmVrb 1 Am{U 0 ̀ m§Mr ~oarO 1,
15 _Yrb 1 Am{U 5 ̀ m§Mr ~oarO 6, ̀ mbm åhUm`Mo A§H$_yi. 990 hr
VrZ A§H$s _moR>çmV _moR>r {ÌH$moUr g§»`m Amho. Va 9 + 9 + 0 = 18

+ 0 = 1 + 8 + 0 = 0 Voìhm 990 Mo A§H$gma Ambo 9, `mà_mUo.

OmZH$s - nU H$m H$mT>m`Mo A§H$gma ga?

ga - gm§JVmo Zm. BW§ 1, 3, 6, 1, 6, 3, 1, 9, 9 Ag§ n{hë`m Xhm g§»`m§M§
A§H$gma _m§S>b§̀ . _m{bHo$Vrb nwT>rb g§»`m§Mo A§H$gmahr AgoM òV
OmVo. AmVm 3, 6, 9 bm 3 Zo ^mJ OmVmoM. åhUOo Ë`m g§»`m 3 Zo
{d^mÁ` AmhoVM. _J _yig§»`m H$em {_iUma? `mVrb \$º$ 3 bm 3
Am{U 1 Zo ^mJ OmVmò .

OmZH$s - Ago AgVo ga? _Om Amho.
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ga - hmo, Va OmZH$s. AmVm 1 Vo 9 n ª̀V gd© A§H$ EHo$H$XmM dmnê$Z V`ma
hmoUmar g§»`m _yi g§»`m Agob H$m?

OmZH$s - ZgUma ga. H$maU Ë`m§M§ A§H$gma òV§ 9 Am{U 9 bm 3 Am{U 9 Zo ^mJ
OmVmo. åhUOo 1 Vo 9 n ª̀VMo A§H$ EHo$H$Xm dmnê$Z _yig§»`m Zmhr
{_iUma.

ga - ~amo~a, OmZH$s.

J§Yma - ga, 0 dmnabo Varhr Vg§M hmoUma H$maU 0 Zo EHy$U ~oarO 45 åhUOo
A§H$gma 9 _Ü ò H$mhrM \$aH$ Zmhr nS>Uma.

ga - dm! J§Yma. AmO Amnë`m J{UV CÚmZmV _ñV \w$b§ \w$bbr AmhoV Z§?

J§Yma - ga, 1, 3, 6, 10, 15.... `m Amnë`m _m{bHo$V 36 hrM EH$_od
dJ©g§»`m Amho. nwT>§ Ag§ H$mhr Zmhr ò H$m?

ga - J§Yma VwP§ {ZarjU ~amo~a Amho nU {ZîH$f© Zmhr. 1 hr gwÕm dJ©g§»`mM
Amho H$s!

J§Yma - Aao, hmo bjmVM Zmhr Amb§ _mÂ`m. _r nwT>o nwT>o åhUVmò  ga.

ga - hmo. VoM Va bjmV KoD$`m. n{hë`m H«$_mZo 20 g§»`m§Mr ~oarO Amho,
(20 × 21) ÷ 2 = 210 Am{U 210 H$mhr dJ©g§»`m Zmhr ò, Ag§
H$arV H$arV AmnU n{hë`m 49 g§»`m§Mr ~oarO H$ê$`m. Vr `oVo
(49 × 50) 2 = 1225. Am{U 1225 hr dJ©g§»`m Amho. 35 Mm
dJ© òVmo 1225.

OmZH$s - ga, nU Ag§M H$arV ~gm`M§ H$m?

ga - Zmhr OmZH$ s. Ë`mgmR > r g yÌ V`ma H$aVmV. Og § BW §
n (n + 1) ÷ 2 = s2 Ag§ n Am{U s _Yb§ gyÌ V`ma Pmb§. Aer XmoZ
AjamVrb EH$M g_rH$aU§ gmoS>{dÊ`mM§ EH$ V§Ì AgV§. "S>m`mo\§$Q>mB©Z
g_rH$aU§' åhUVmV Ë`m§Zm. WmoS>o _moR>o PmbmV H$s g_Oob Vwåhmbm.

J§Yma - ga 1225 Z§Va H$moUVr g§»`m Amho?

ga - _bm R>mD$H$ Amho åhUyZM gm§Jy eH$Vmo. Vr Amho 41, 616. AmVm hr
dJ©g§»`m H$moUË`m g§» òMm dJ© Amho nhm. H$am A§XmO.

J§Yma - ga, 200 Mm dJ© ̀ oVmo 40,000 åhUOo g§»`m 200 nojm _moR>r AgUma.
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ga - ~amo~a J§Yma. A§XmOmH$Sy>Z Mbm AMyH$VoH$S>o.

J§Yma - ga 41, 616 _Ü ò eodQ> 6 AmhoV åhUOo dJ©_yimV eodQ> 4 qH$dm 6
`oUma.

ga - dm! AmJo ~T>mo J§Yma. _Om Amho.

OmZH$s - ga 210 Mm dJ© 44100, åhUOo g§»`m 210 nojm H$_r AgUma åhUOo
204 qH$dm 206.

ga - ~amo~a OmZH$s.

OmZH$s - g§»`m AgUma 204.

ga - N>mZ! nU EH$ Zo gwê$ Pmboë`m {H$Vr g§»`m H«$_mZo KoD$Z Amnë`mbm hr
{ÌH$moUr g§»`m {_iob? åhUOo H$moUË`m 2 H«$_mZo òUmè`m g§»`m§À`m
JwUmH$mamMr {Z_nQ> 41, 616 òB©b?

J§Yma - ga, AmH$S>o_moS> H$amdr bmJob Ë`mgmR>r.

ga - hmo Va J§Yma, H$am ~Ky.

OmZH$s - ga 288 CÎma òV§̀ .

ga - dm! OmZH$s åhUOo (288 × 289) ÷ 2 = 41 616 òUma. hmo Zm?

OmZH$s - hmo. ga. ga Og§ dJ©g§»`m gmnS>VmV Vem KZg§»`mhr gmnS>VmV H$m?

ga - OmZH$s, Mm§Jbm {dMma H$aVog Vy. n{hbr 1 hr g§»`m dJiVm, `m
_m{bHo$V EH$hr KZg§»`m gmnS>V Zmhr. Vg§ {gÕhr Pmb§̀ .

J§Yma - Iyn bmoH$m§Zr {dMma Ho$bm` H$m hmo ga `m gJù`mMm?

ga - hmo Va J§Yma. {df` {ZKmbm` åhUyZ gm§JVmo. KZg§»`m§Mm d {ÌH$moUrg§»`m§Mm
g§~§Y _mÌ _Ooera Amho

13 = 1 = 12

13 + 23 = 1 + 8 = 9 = 32

13 + 23 + 33 = 1 + 8 + 27 = 36 = 62

13 + 23 + 33 + 43 = 1 + 8 + 27 + 64 = 100 = 102

COì`m ~mOybm {_imboë`m dJ©g§»`m ̀ m AZwH«$_o 1, 3, 6, 10 ̀ m {ÌH$moUrg§»`m§Mo
dJ© AmhoV.
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OmZH$s - ga, åhUOo 13 + 23 + 33 + ....... + N3 = (N H«$_m§H$mMr {ÌH$moUr
g§»`m)2 Ag§ åhUỳ m H$m?

ga - dm! OmZH$s. N>mZM.

J§Yma - nU, ga 1 gmoSy>Z H$moUVrhr KZg§»`m `m _m{bHo$V Zmhr ho _mÌ _Ooera
Amho Zmhr!

ga - hmo Va J§Yma. Vwåhmbm AmUIr EH$ _hÎdmMm JwUY_© gm§JVmo. nU Ë`m
AmYr EH$ _hÎdmMm JwUY_©hr qH$dm _wÔm åhUm hdo Va Vwåhm§bm gm§JVmo.

6 bm 6 gmoSy>Z 1, 2, 3 Zo ̂ mJ OmVmo Am{U 1, 2, 3 Mr ~oarO hmoVo 6.

28 bm 28 gmoSy>Z 1, 2, 4, 7, 14 ̀ m§Zr ̂ mJ OmVmo Am{U Ë`m§Mr ~oarO
hmoVo 28.

{deof åhUOo 6, 28 `m {ÌH$moUr g§»`m AmhoV. `m àH$maÀ`m g§»`m§Zm
n[anyU© g§»`m Ag§ åhUVmV åhUOoM B§p½be_Ü ò Perfect number.
AmOn ª̀V R>mD$H$ AgUmè`m ̀ m gd© n[anyU© g§»`m  {ÌH$moUrg§»`m AmhoV.

J§Yma - nU, ga 10 bm 10 gmoSy>Z 1, 2, 5 Zo ^mJ OmVmo. Am{U 1 + 2 + 5
= 8 hmoVmV. Ag§ H$g§?

OmZH$s - Aao J§Yma, gd© {ÌH$moUr g§»`m n[anyU© g§»`m Zmhr òV. ‘mÌ gd© n[anyU©
g§»`m {ÌH$moUrg§»`m AmhoV.

ga - ~amo~a OmZH$s. {dbjU Amho ho gmao ! {deof åhUOo AmOn ª̀VÀ`m gd©
n[anyU© g§»`m `m g_g§»`m AmhoV!

J§Yma - ga, dJ©g§»`m§À`m eodQ>r 2, 3, 7, 8 `mn¡H$s H$moUVmhr A§H$ ZgVmo Zm?
Vg§M {ÌH$moUr g§»`m§À`m eodQ>r 2, 4, 7, 9 {XgV Zmhr`oV. Vwåhr
{Xboë`m H$moï>H$mdê$Z bjmV òV§̀ .

OmZH$s - ga, H«$_mZo òUmè`m {ÌH$moUrg§»`m, åhUOo Odi OdiÀ`m KoVë`m Va
dJ©g§»`m {_iVo Ag§ AmnU _mJÀ`m doir nm{hb§ hmoV§. nU H«$_mZo
AgUmè`m {ÌH$moUr g§»`m§À`m dJmªMr ~oarOhr {ÌH$moUr g§»`m hmoVr`.

ga - dm! OmZH$s, Vy J{UVk hmoUma ~a§ H$m. CXmhaUmZo gm§J nmhÿ.

OmZH$s - 12 + 32 = 10, 32 + 62 = 9 + 36 = 45,
62 + 102 = 36 + 100 = 136 BW§ CÎma§ `m {ÌH$moUr g§»`m AmhoV.
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ga - ~amo~a. AJXr ~amo~a. AmnU gm_mÝ`V: dJ©g§»`m, KZg§»`m, g_g§»`m,
{df_g§»`m, {ÌH$moUrg§»`m Ag§ doJdoJi§ {eH$Vmo. nU Ë`m§À`mVhr A§VJ©V
Agm g§~§Y AgVmo.

J§Yma - ga, _mJÀ`m doir Vwåhr nm`WmJmoagMr {ÌHy$Q>o Am{U {ÌH$moUrg§»`m§Mm
g§~§Y Amho Ag§ åhUmbm hmoVm.

ga - hmo. gm§JVmo Zm Vwåhmbm. (5, 12, 13), (7, 24, 25), (9, 40,
41), (11, 60, 61), .... Aer {ÌHy$Q>o Vwåhmbm R>mD$H$ AmhoV. n{hbr
g§»`m {df_ g§»`m Amho. Am{U Xwgar g§»`m AZwH«$_o 12, 24, 40,
60, ..... Aem AmhoV. {ZarjU H$am nmhÿ.

J§Yma - ga, JwUmH$mamÀ`m ê$nmV {bhÿ `m!

ga - {bhm H$s.

J§Yma - 3 × 4, 6 × 4, 10 × 4, 15 × 4, ... Aer `oVmhoV.

ga - dm! J§Yma. åhUOo 3, 6, 10, 15 `m {ÌH$moUr g§»`m§À`m _m{bHo$Vrb
g§»`m Amë`m H$s!

OmZH$s - hmo ga. nwT>Mr g§»`m 21 Amho åhUOo 21 × 4 = 84 Aer g§»`m
òUma {ÌHy$Q>mV.

ga - gm§J ~a§ Vo {ÌHy$Q> OmZH$s.

OmZH$s - 13, 84, 85 ga.

ga - ~amo~a.

J§Yma - ga Ë`mÀ`mnwT>M§ _r gm§Jy H$m? 28 × 4 = 112 òVrb åhUOo 15,
112, 113 hmoVrb, hmo Z§?

ga - àíZM Zmhr, N>mZ!

OmZH$s - nU ga {VÝhr g§»`m {ÌH$moUr, Ag§ eŠ` Amho H$m?

ga - OmZH$s. àíZ Mm§Jbm Amho. nU CÎma H$R>rU Amho Ë`mM§. åhUOo Vem
g§»`m AmhoV Iè`m nU _moR>çm AmhoV. Am{U Vem AmUIrZ AgÊ`mMr
eŠ`Vm J{UVkm§Zm dmQ>Vo.

OmZH$s - ga, H$moUË`m g§»`m?
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ga - 8778, 10296 Aem AmhoV.

J§Yma - ga, Ë`mM§ A§H$_yihr 3, 9, 3 Ag§ òV§̀ .

ga - ~amo~a J§Yma. AmVm `m {ÌH$moUrg§»`m H$moUË`m H«$_mJV g§»`m§n ª̀VÀ`m

~oaOoZo {_iVmV Vo nhm ~a§. nwT>À`m doir òVmZm Vwåhr gmoS>dyZ AmUm hm

àý.

OmZH$s - Mmbob ga.

ga nm`WmJmoagÀ`m à`moJmdê$Z Vwåhmbm gm§JVmo, 3, 4, 5 ho {ÌHy$Q> EH$_od

{ÌHy$Q> Ago Amho H$s Á`mVrb VrZhr g§»`m H«$_mZo AmhoV. {deof åhUOo

`m {ÌH$moUmMo joÌ\$i 6 Amho. Am{U 3, 4, 5, 6 `m g§»`mhr H«$_mZo

AmhoV. Aem Mmahr g§»`m H«$_mZo AgUohr EH$_odm{ÛVr` Amho.

J§Yma - ga, _OmM dmQ>Vo Ag§ EoH$VmZm!

ga - e§H$mM Zmhr, J§Yma. nm`WmJmoagÀ`m {ÌHy$Q>mV ^anya _m¡O Amho. Vmo

ñdV§Ì {df` Amho AJXr. AmUIr EH$ CXmhaU gm§JVmo. `m {ÌHy$Q>mV

VrZhr g§»`m dJ©g§»`m H$Yrhr ZgVmV. ~a§ Amnbr JmS>r {ÌH$moUg§»`m§H$S>o

AmUỳ m H$s! EH$ JwUY‘© gm§JVmo -

{ÌH$moUr g§» òÀ`m 8 nQ>rV 1 {_i{dbm H$s Zoh_r dJ©g§»`m {_iVo.

OmZH$s - ga, ga ho {gÕ H$g§ H$amd`mM§ Vo gm§Jm H$s!

ga - OmZH$s, ~amo~a _wÔm Amho VwPm. Am{U gmon§ Amho Vo.

{ÌH$moUr g§» òbm AmnU T
n
 åhUy `m. `mMr 8 nQ> åhUOo 8T

n 
Am{U

Ë`mV 1 {_idm

J§Yma - ga 8T
n+1

 òB©b.

ga - ~amo~a J§Yma

OmZH$s - åhUOo 
� �1

2

n n �
 bm 8 Zo JwUm Am{U Ë`mV 1 {_idm, AgoM Zm!

ga - hmo¶ OmZH$s. åhUOo 4n (n+1) hmoB©b. Am{U hm (2n+1) Mm dJ©

Amho!

J§Yma - ga, Oam ñnï> H$am.
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ga - ho ~K J§Yma 
� �1

8 1
2

n n �
� �  åhUOo 4n(n+1) + 1AmhoV Zm!

J§Yma - hmo, ga

ga - _J 4n Zo JwUb§ H$s 4n2+4n+1 hmoVrb.

J§Yma - Amb§ bjmV. ga åhUOo (2n+1) Mm dJ©M H$s!

ga - AmVm AmUIr EH$ _wÔm gm§JVmo, _J Wm§~ỳ m. {ÌH$moUr g§» òÀ`m 9 nQ>rV

1 {_idbm H$s {ÌH$moUr g§»`m {_iVo ho XmIdm nmhÿ.

OmZH$s - ga, 
� �� �9 1

1
2

n n �
�  hr {ÌH$moUr g§»`m XmIdy `m.

ga - ~amo~a, OmZH$s 
2

9 9 2

2

n n� �
 åhUOo Ago hmoVrb.

J§Yma - ga, nwT>o?

ga - J§Yma (3n+1) (3n+2) hm JwUmH$ma åhUOo 9n2+9n+2 Amho. Am{U

(2n+1) d (3n+2) `m H«$_mJV g§»`m AmhoV. H«$_mJV g§»`m§À`m

JwUmH$mamMr {Z_nQ> åhUOo {ÌH$moUrg§»`m.

J§Yma - dm! _ñVM Amho, ga.

ga - Aao, J{UVmMo CÚmZ åhUOo Ago Vgo g_Obm H$m`? kmZ, _Zmoa§OZ,

H$m¡eë` Ago gma§ H$mhr Amho `mV. `m nwT>À`m doir Oam XwgarH$S>o

\o$a\$Q>H$m _mê$`m.

OmZH$s - Z_ñVo ga.

J§Yma - Z_ñVo ga.

boIH$ : ZmJoe ‘moZo, H$m§Vrbmb ehm àembm gm§Jbr ¶oWo ‘w»¶mÜ¶mnH$, {dkmZ Am{U J{UV

{df¶H$ boIZ H$aVmV.

g§X ©̂Mr do~gmB©Q> nm{hbrV H$m?

sandarbhsociety.org
`m_Ü ò g§X^©Mr _wIn¥ð>o Am{U AmYrÀ`m H$mhr A§H$mVbo dmMZr` boI.
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coIH$ : {H$aU ~d}

J°{b{bAmo åhUOo BQ>brVrb {ngm JmdMm
a{hdmgr, à¶moJ H$aUmam J{UVr, VÎdk,
IJmobemók Am{U ̂ m¡{VH$emók! hr ¶mXr
AOyZ dmT>dVm ¶oB©b nU Vwåhmbm AmoiI
nQ>br Zm, ‘J Pmb§. {ngmÀ¶m H$bË¶m
‘Zmoè¶mdê$Z doJdoJù¶m dOZmMo Jmoio gmoSy>Z
Vo O{‘Zrda Ho$ìhm nS>VmV ¶mMo, VgoM
EH$m ‘oOdmZr‘Yo (nXmW© Z AmdS>ë¶m‘wio
dm hdrhdrer gmo~V Zgë¶m‘wio?) XmoarZo
daÀ¶m N>Vmbm ~m§Yboë¶m qeH$mù¶mÀ¶m
EH$m b¶rV {’$aÊ¶mMo {ZarjU H$aUmam.
Aem AZoH$ Am»¶m{¶H$m J°{b{bAmo g§~§Yr
gm§JÊ¶mV ¶oVmV. åhUOo H$Yr H$Yr Agmhr
g‘O hmoVmo H$s {ngmV ‘Zmoam ZgVm, qH$dm
Vmo H$bVm ZgVm Va
J w é Ëd mH $f ©U m {df¶r
J ° {b{bAm oMr g‘O
AnwarM am{hbr AgVr.
ho {dMma Ë¶mZo Ho$bo ZgVo
Am{U ho emoY Ë¶mbm
bmdVmM Ambo ZgVo.
‘oOdmZrVbo nXmW© éMH$a
AgVo Va, b§~H$mMr
KS>çmioM ZgVr qH$dm

J°{b{bAmo J°{bbr,
hmoVm EH$ JméS>r

Vr Iyn C{eam Q>H$Q>H$m¶bm bmJbr AgVr
Va...

‘mÌ Ago bjmV KoD$¶m H$s ¶m XmoÝhr
Am»¶m{¶H$m§Vrb KQ>Zm J°{b{bAmoMr VÎdo
CbJSy>Z XmIdUmao à¶moJ hmoVo. ¶mVbo à¶moJ
AmYr H$s Ë¶m VÎdm§Mm ~moY AmYr?
à¶moJm§‘wio VÎdo H$ibr H$s VÎdo H$ibobrM
hmoVr - Vr gdmªZm g‘OmdrV åhUyZ à¶moJ
Ho$bo.

ho åhUOo emioVrb à¶moJm§gmaIoM
ìhm¶Mo. AmYr {ZîH$f© Am{U ‘J Xþgè¶mMo
(åhUOo JmBS>mVbo?) ~KyZ {ZarjUo Am{U
Zm|Xr ^aUo. AWm©V Vwåhr Ago H$aV Zmhr
¶mMr ImÌrM Amho. Vwåhr "g§X^©' dmMUmao

AmhmV Zm!
J°{b{bAmo, ñQ>m¶Za

(g‘H$mbrZ J{UVr
Am{U ^m¡{VH$emók)
¶m§Zr ^m¡{VH$emómÀ¶m
g§emoYZ nÕVrV H«$m§Vr
Ho$br. AmB©ZñQ>mB©ZÀ¶m
‘Vo J°{b{bAmo AmYw{ZH$
{dkmZmMm OZH$ hmoVm.
(The father of
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Modern Science) àm. ñQ >r’$Z
hm°qH$½OZr J°[b{bAmoMm,

"Galileo probably bears

more responsibility for the

birth of modern sciences than

any  else AWm©V J°{b{bAmo BVa
H$moUmhrnojm AmYw{ZH$ {dkmZm§À¶m OÝ‘mbm
A{YH$ O~m~Xma Amho.' Aem eãXmV Jm¡ad
Ho$bm Amho.

ho H$em‘wio Agmdo? Amnë¶mbm
OmUdbo Agob H$s ‘r J°{b{bAmo Am{U
ñQ>m¶Za ¶m§Zm Ë¶mdoiÀ¶m nÕVr Zwgma
AJmoXa J[UVr Am{U Z§Va ^m¡{VH$emók
åhQ>bo. Ë¶m nyduMo emók AJmoXa CnbãY
kmZmda {dMma H$ê$Z {gÕm§V, VÎdo ‘m§S>V.
Vr H$er ~amo~a AmhoV Ago XmIdÊ¶mgmR>r
Oo Cn¶moJr Agob Vo ‘mÝ¶ H$aV. ~mH$sÀ¶m
Jmoï>t~Ôb Xþb©j H$aV. à¶moJ H$aV nU
à¶moJ ho Ho$di {gÕm§V ~amo~a Amho Ago
XmIdÊ¶mgmR>r dm H$mhr qH${MV ~Xb
H$aÊ¶mgmR>r.

ñQ > m¶ZaZ o  {Va³¶m ’$irdaMm
Ka§JiUmam M|Sy> {d{dY ~bm§À¶m EH$Ì
à^mdm‘wio Ka§JiVmo Ago XmIdbo. ho
AmH$bZ d eãX¶moOZm AmYw{ZH$ Amho.
Ë¶mdoir ZìhVr. Ë¶mZo EH$m {ÌH$moUmÀ¶m
XmoZ {eamoq~Xÿda dOZo bmdyZ Vmo {ÌH$moU
pñWa Pmbm H$s XmoÝhr ~mOyMr dOZo H$‘r
H$ê$Zhr Vmo {ÌH$moU pñWaM amhVmo, Aer
AZoH$ {ZarjUo Zm|Xdbr. Ë¶m§Mm dmna H$ê$Z

BVa doiobm Vem àH$maÀ¶m ‘m§S>Ur‘Ü¶o
Zo‘Ho$ H$m¶ hmoB©b, Vr Hw$R>ë¶m pñWVrV
pñWa hmoB©b ho Zo‘Ho$ gm§{JVbo. AmO Á¶mbm
g{Xe åhUVmV, Aem àH$maÀ¶m ~bmMo
gyMZ Vmo H$aV hmoVm. EdT>oM Zmhr Va XmoZ
~bm §À¶m g§¶ wº$ à^mdm‘ wio H$m oUV o
(resultant) ~b {Z‘m©U hmoB©b ¶mMo
{Z¶‘ Ë¶mZo à¶moJmVyZ XmIdyZ {Xbo.

à¶moJm§Zm à‘mU ‘mZyZ J{UVmMo {Z¶‘
V¶ma Pmbo. ñQ>m¶ZaZo {Va³¶m ’$itdê$Z
Ka §JiUmè¶m M |S y > À¶m à¶m oJm §V yZ
JwéËdmH$f©UmgmaIo H$mhrVar (~b) AgVo
ho {gÕ Ho$bo. J°{b{bAmoZo Ë¶mÀ¶mV ËdaU
(Acceleration) À¶m H$ënZoMr ^a
KmVbr.

J°{b{bAmoZo hr {Va³¶m ’$irda
Ka§JiUmè¶m M|Sy>daVr à¶moJ Ho$bo, Ë¶m§À¶m
AË¶§V H$mQ>oH$moanUo Zm|Xr R>odë¶m.

VgoM bhmZ‘moR>o Jmoio A{YH$m{YH$
C§Mrdê$Z Imbr gmoS>bo.

F
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F
R

F
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2
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Iyn nydu, gw‘mao 27, 28 dfmªnyydu ‘w§~B©Vrb NCPA ‘Yo "J°{b{bAmo J°{bbr' ¶m

ZmdmMm XrKmªH$ nm{hbm hmoVm. J°{b{bAmoMo [eî¶ OÌoV JmV JmV gm‘mÝ¶ bmoH$m§V

{‘giV. emómMm {deofV: J°{b{bAmoÀ¶m "n¥Ïdr gy¶m©̂ modVr {’$aVo' ¶m ‘VmMm àgma

H$arV hmoVo. Ë¶mÀ¶m emór¶ nÕVr, à¶moJ ‘m§S>V bmoH$m§n¶ªV OmV hmoVo. J°{b{bAmoZohr

Amnbo ho à{VnmXZ BQ>m{b¶Z ̂ mfoV, bmoH$^mfoV, ‘m§S>bo. Ë¶m‘wio Vmo {dkmZmVrb bmoH$

{ejH$ åhUyZ àË¶jmV Am{U Ë¶m XrKmªH$mVhr AJXr R>iH$nUo g‘moa Ambm. ¶m

XrKmªH$mV "J°{b{bAmo J°{b{b - hmoVm EH$ JméS>r' ho gVV ¶oUmao JmUo hmoVo. ho JmUo

J°{b{bAmoMr "emókm§Zm ~XbdUmam, emó bmoH${à¶ H$aUmam, g‘mOmbm OUy g§‘mo{hV

H$aUmam JméS>r' Aer AmoiI H$ê$Z XoVo.

J°{b{bAmoMr J«§Wg§nXm

The Little Balance (1586)

On Motion (1590)[136]

Mechanics (ca. 1600)

The Starry Messenger (1610; in Latin, Sidereus Nuncius)

Discourse on Floating Bodies (1612)

Letters on Sunspots (1613)

Letter to the Grand Duchess Christina (1615; published in 1636)

Discourse on the Tides (1616; in Italian, Discorso del flusso e reflusso

del mare)

Discourse on the Comets (1619; in Italian, Discorso Delle Comete)

The Assayer (1623; in Italian, Il Saggiatore)

Dialogue Concerning the Two Chief World Systems (1632; in Italian

Dialogo dei due massimi sistemi del mondo)

Discourses and Mathematical Demonstrations Relating to Two New

Sciences (1638; in Italian, Discorsi e Dimostrazioni Matematiche,

intorno a due nuove scienze)
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¶m‘ wi o {ngmÀ¶m ‘Zm o è¶mMr
Am»¶m{¶H$m V¶ma Pmbr. Ë¶mVyZ ËdaU
åhUOo Acceleration Mr H$ënZm
‘m§S>br. åhUOoM naV EH$Xm AmYr à¶moJ,
‘J {ZîH$f© Am{U Aem AZoH$ à¶moJm§À¶m
{ZîH$fmªÀ¶m AmYmao VÎd ‘m§S>bo. åhUOoM
{ZgJm©Vrb KS>m‘moS>tMo OmñVrV OmñV
g‘OyZ Ho$bobo {ddoMZ Ho$bo.

‘mUgmÀ¶m kmZmMr gwédmV AerM
{ZgJm©À¶m {ZarjUmVyZ Pmbr ‘mÌ Z§Va
A°[añQ>m°Q>bMo {dkmZ d Ë¶mÀ¶m nÕVtMm
à^md namH$moQ>rMm dmT>bm. {¼íMZ Y‘m©Vrb
VÎdo AIoaMo gË¶ åhUyZ ‘mZbr Jobr.
à¶moJ Am{U {ZarjUo ¶m§Zm ¶m nÕVt‘Yo
OdiOdi ñWmZM Cabo ZìhVo. åhUyZ
ñQ>m¶Za Am{U J°{b{bAmoMo ‘hÎd IynM
dmT>Vo. JwéËdmH$f©U, ìho³Q>a, b§~H$ B.
Z§Vahr emoYbo Jobo AgVo nU emór¶
g§emoYZmMr Zdr nÕV ‘m§Sy>Z J°{b{bAmo
à ¥̂VtZr emór¶ g§emoYZmV H«$m§Vr Ho$br.
à¶moJ, Ë¶mVrb {ZarjUo ¶m§Mo ‘hÎd
{Z{d©dmX R>abo. AmnU R>adë¶mà‘mUo {ZgJ©
MmbV ZgVmo. Va {ZgJ© Ogm Amho Vgm
AmnU g‘OyZ ¿¶m¶Mm AgVmo. ho Ë¶m§Zr
XmIdyZ {Xbo. Ë¶mgmR>r H$moUVohr nyd©J«h Z

R>odVm à¶moJ H$ê$Z, {ZarjUo H$ê$Z, {ZîH$f©
H$mTy>Z {WAar ‘m§S>br OmD$ bmJbr. Oa
à¶moJmVyZ {WAarZo gy{MV Ho$bobo {ZîH$f©
{‘iV ZgVrb Va ’$ma Va à¶moJ naV naV
H$am nU "{WAar ~amo~a à¶moJ MyH$' Ago
åhUVm ¶oUma Zmhr. "à¶moJ MyH$ Ago Z
‘mZVm, Ë¶m§À¶mH$S>o Xþb©j Z H$aVm à¶moJm§Mo,
Ë¶mVrb {ZarjUm§Mo gmd©̂ m¡‘Ëd ‘mZm¶bmM
hdo.' hm J°{b{bAmoÀ¶m à{VnmXZmMm gmam§e
hmoVm. hr Ë¶mZo OJmbm {Xbobr gdmªV ‘moR>r,
‘hÎdmMr XoUJr hmoVr, Am{U Amho! Am{U
¶mM X oUJr{df¶r
àm. ñQ>r’$Z hm°qH$½O Am{U àm. AmB©ZñQ>mBZ
~mobV hmoVo.

AmVm AmnU Ë¶m H$mimVbo MM©, nmÐr
Am{U J°{b{bAmo ¶m§À¶mV Pmboë¶m dmXmMr
Am oiI H$ê$Z K oD$. ~m¶~b‘Yrb
Jmoï>rZwgma gy¶© d BVa gd© AmH$memVë¶m
dñVy n¥Ïdr^modVr {’$aVmV. n¥ÏdrMo ¶m
{dœmVrb ‘hÎd ¶m H$maUmZo EH$‘oH$m{ÛVr¶
Amho; ho ~m¶~bMo åhUUo Amho Am{U åhUyZ
Ë¶m~Ôb H$moUË¶mhr MM}Mo H$maU Zmhr, Agm
MM©Mm AmJ«h hmoVm. ‘mÌ J°{b{bAmoMo åhUUo
emór¶ à¶m oJm §V yZ, IJm obemór¶
{ZarjUm§VyZ {XgVo - Vo ‘mÝ¶ H$am¶bm hdo.
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Ë¶m‘YyZ gy¶© n¥Ïdr^modVr Zmhr Va n¥Ïdr
Am{U BVa J«h gy¶m©̂ modVr {’$aVmV, ¶m
~m~VrV Vmo AmJ«hr hmoVm. Ë¶m doiÀ¶m
n[apñWVrZwgma Ë¶mZo Amnë¶m åhUÊ¶mbm
"Ho$nbaMm AmYma Amho' Ago åhUyZ MmbV
Zmhr åhQ>ë¶mda, ~m¶~b‘Yo AmYma {‘iVmo
H$m hohr ~{KVbo. Am§Yim Pmbm Var Ë¶mZo
Ë¶mZ§Va BQ>m[b¶Z ¶m gd©gm‘mÝ¶m§À¶m ̂ mfoV
J«§W {b{hbo. Ë¶mZo H$mamdmg nËH$abm, ‘J
YmoH$m nËH$ê$Z, Ë¶mbm {ejm XoUmè¶m
MM©À¶m hÔr~mhoa hm°b§S> ‘Yo EH$ J«§W à{gÕ
Ho$bm. MM©À¶m ‘Vm{déÕ ‘V ‘m§S>bo åhUyZ
‘m’$s ‘mJm¶bmM bmJbr, Var Vmo Iao H$m¶
Vo nwQ>nwQ>bmM. hm g§Kf© nwT>rb emókm§Zm
Iyn VmH$X XoD$Z Jobm. aoZogmÝg, à~moYZ
H$mimgmRrhr hm g§Kf© àoaUmXm¶r R>abm.

bm oH $^mf oV yZ emó {eH$dU o,
A~«åhÊ¶‘ - A{Ve¶ Y‘©, Zr{V~mhç
g‘Obo OmB©. Var {Zü¶mZo d ‘wÔm‘ R>adyZ
Ë¶mZo BQ>m[b¶Z ̂ mfoV emór¶ J«§W {b{hbo.
gy¶© n¥Ïdr^modVr {’$aVmo ¶m {dMmaàUmbrMm
Ë¶mZo VH©$, Cnhmg, Moï>m B. gd© ‘mJmªZr
qMÜ¶m CS >dë¶m. (Dialogue

concerning the two chief world

systems, 1632)

Ë¶mM~amo~a "n¥Ïdr gy¶m©̂ modVr {’$aVo'

¶mMo VH©$ewÕ, gmYmaU {ddoMZ Ë¶mZo
emók, {dÛmZ Am{U gd©gm‘mÝ¶m§Zmhr
g‘Oob Ago Ho$bo. Ë¶mÀ¶m ̂ mfoV bm{bË¶
hmoVo, Vr MQ>H$Xma hmoVr. MQ>H$Z dmMH$m§À¶m
öX¶mMm R>md KoUmar hmoVr. Ë¶m‘wio
J°{b{bAmo bmoH${à¶ {dkmZ {ejH$ ~Zbm.

J°{b{bAmoZo ‘m§S>bobo AZoH$ emoY ho
Ë¶mZo Zì¶mZo ‘m§S>bo Agbo Var Vo H$moUr Zm
H$moUr AJmoXa bmdbo hmoVo. Ë¶mMo "n¥Ïdr
gy¶m©̂ modVr {’$aVo' ho åhUUohr Am¶©̂ Å>,
^mñH$amMm¶mªZr {ZarjUm§dê$Z Am{U
Ho$nbaZo {ZarjUm§Zm J{UVmMr OmoS> XoD$Z
{gÕ Ho$bo hmoVo. ‘J Ë¶mbm AmYw{ZH$
{dkmZmMm OZH$ H$m åhQ>bo OmVo? Ë¶mZo
XmIdyZ {Xbobo à¶moJm§Mo ‘hÎd, à¶moJ H$go,
H$moUVo H$amdoV, {WAar à¶moJeaU Amho,
à¶moJmÀ¶m {ZîH$fmªda {WAarMr ‘m§S>Ur
AgVo ho gd© ‘m§S>Uo Am{U nQ>dUo ho Ë¶mMo
¶moJXmZ Amho.

EH$mM doir emókm§Zm ‘mJ© XmIdUmam,
MM©À¶m dM©ñdmbm {S>dMUmam, g‘mOmbm
emór¶ kmZmZo, nÕVtZr Am{U ‘m§S>UrZo
g§‘mo{hV H$aUmam Vmo JméS>r hmoVm. ¶oUmè¶mhr
{nT>çm åhUyZM CƒadmZo JmV amhVrb
"J°{b{bAmo J°{b{b - hmoVm EH$ JméS>r'

boIH$ : {H$aU ~d}, J{UV {eH$dÊ¶mMr AmdS> ‘mo. : 9423012034
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{dkmZ a§OZ ñnYm© 2013 : CÎmamdbr

{dkmZ a§OZ ñnY}Mr CÎma§ ¶m A§H$mV {Xbr AmhoV. Amnbr {H$Vr CÎma§ ~amo~a Ambr

ho Va Vwåhmbm H$iobM nU MwH$sÀ¶m CÎmamV H$m¶ MwH$b§¶ ho gwÕm g‘Oob. {dkmZ a§OZ

ñnY}À¶m boIr àíZmdbrVyZ {dÚmWu A§{V‘ ’o$argmR>r {ZdS>bo Jobo. ‘mM© 13 bm A§{V‘

’o$arV ‘wbm§Zm H$mhr à¶moJ H$am¶Mo hmoVo. ¶mVyZ nmM ‘wbo {dOoVr Kmo{fV H$aÊ¶mV Ambr.

{dOoË¶m ‘wbm§Zr {b{hbobr H$mhr CÎmao BWo XoV AmhmoV.

à. 1 {ZarjU H$ê$Z CÎmao {bhm. (JwU 10) (EHyU 10 àíZ)

1. ñQ>onbaÀ¶m {nZoMr bm§~r {H$Vr AgVo?

CÎma ñQ>onbaÀ¶m {nZoMr bm§~r {d{dY àH$maMr Agy eH$Vo. na§Vw _r _moOboë¶m ñQ>onbaÀ¶m

{nZoMr bm§~r 1.8 g|._r. BVH$s ^abr Amho.

2. bmohMw§~H$mbm Z {MH$Q>Umar ^maVr¶ ZmUr H$moUVr?

CÎma ZdrZ 1 én¶mMr d 2 én¶mMr ZmUr Mw§~H$mg {MH$Q>VmV, 50 n¡emMo ZmUohr

{MH$Q>Vo. na§Vw gÜ¶mMr 5 én¶mMr d 10 én¶mMr ZmUr Mw§~H$mg {MH$Q>V ZmhrV.

3. H§$nmgnoQ>rVrb {ÌH$moUr JwÊ¶m§‘Ü¶o {H$Vr A§em§Mo H$moZ AgVmV?

CÎma H§$nmgonQ>rV XmoZ n«H$maMo JwU AgVmV. XmoÝhtVrb H$moZm§Mr _mnohr doJdoJir AgVmV.

H$mQ>H$moZ _mÌ XmoÝhtVhr AgVmo. Ë¶m JwÊ¶m§V AZwH«$_o 1) 900, 600, 300;

2) 900, 450, 450 Aem A§em§Mo H$moZ AgVmV.

4. "{MMw§ÐrZo MhmMm M‘Mm M³H$ MmQ>bm' ¶mV H$moUH$moUË¶m "M"Mo Cƒma EH$gmaIo

hmoVmV?

CÎma MhmMm Am{U M¸$ ¶m XmoZ eãXm§Vrb "M' Mm Cƒma EH$gmaIm hmoVmo. Vg§M

[MMw§ÐrZo -M‘Mm-MmQ>bm ¶mMm Cƒma gmaIm hmoVmo.

5. JmB©À¶m EH$ brQ>a XþYmMo dOZ {H$Vr?

CÎma JmB©À¶m EH$ brQ>a XyYmMo dOZ "EH$ hOma VrZ J«°_' åhUOoM 1.030 {H$bmoJ«°_

BVHo$ AgVo.

6. ‘moharÀ¶m XmÊ¶mÀ¶m a§JmgmaImM a§J AgUmar ImÚ dñVy H$moUVr?

CÎma _mohmoarÀ¶m XmÊ¶mÀ¶m a§JmgmaImM a§J AgUmar ImÚdñVy nwT>rb Amho :-

 ZmMUr, Aird, VwierMo ~r.
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7. Ja‘ Vì¶mda nS>boë¶m nmÊ¶mÀ¶m W|~mMm AmH$ma H$gm {XgVmo?

CÎma Vì¶mda nS>boë¶m nmÊ¶mÀ¶m W|~mMm AmH$ma Jmob ZgyZ ngaQ> hmoVmo d Ë¶mMo

PnmQ>çmZo dm\o$V ê$nm§Va hmoD$ bmJVo. Ë¶m_wio Vmo W|~ AmH$mahrZ {XgVmo. VoWo

~wS>~wS>oM {XgVmV. WmoS>mgm gwédmVrg A§S>mH¥$Vrhr {XgVmo.

8. gmo~VÀ¶m AmH¥$VrV H$moUH$moUVo Am{U

{H$Vr ^m¡{‘{VH$ AmH$ma {XgVmV?

CÎma gmo~VÀ¶m AmH¥$VrV nwT>rb ^m¡{_{VH$ AmH$ma {XgVmV :

44 aofmI§S>, 40 H$moZ, 20 {ÌH$moU, 1 Am¶V, 9 g_m§Va^yO Mm¡H$moZ,

8 n§MH$moZ, 4 g_b§~ Mm¡H$moZ, 2 fQ²>H$moZ,

9. Vw‘À¶m XmoÝhr nmdbm§À¶m ~mhçmH¥$Vr H$mTy>Z Ë¶m§À¶mV {XgUmao ’$aH$ {bhm.

CÎma XmoÝhr nmdbm§À¶m ~mhçmH¥$VrV EImXm \$aH$ àH$fm©Zo AmT>iyZ ¶oV Zmhr. WmoS>Š¶mV

gm§Jm¶Mo Pmbo Va ¶m XmoÝhr nmdbm§À¶m ~mhçmH¥$Vr åhUOo EH$m (S>mì¶m) nmdbmMr

Xwgao (COdo) nmD$b hr AmaemVrb à{V_m Amho. S>mì¶m nmdbmV A§JR>çmnmgyZ

~moQ>o S>mdrH$S>o bhmZ hmoV OmVmV. COì¶m nmdbmV A§JR>çmnmgyZ COdrH$S>o ~moQ>o

bhmZ hmoV OmVmV. Am{U ¶m XmoÝhr nmdbm§Mo gd© AmH$ma ho EH$_oH$m§Zm {déÕ

AmhoV.

10. Am¶V Am{U {ÌH$moU ¶m {‘l AmH$mamV {dUbobr KaJwVr dñVy H$moUVr?

CÎma _mÂ¶m {ZarjUmV Amboë¶m {_l AmH$mamV (Am¶V d {ÌH$moU) {dUboë¶m KaJwVr

dñVy nwT>rbà_mUo : gyn, ~mO, XmamVrb VmoaU, q^Vrbm AS>H$dVm ¶oUmè¶m emô oÀ¶m

dñVy BË¶mXr AmhoV.

à. 2 MyH$ H$s ~amo~a Vo {bhm (JwU 10) (EHyU 10 àíZ)

1. Omñd§XrMo ’$i JmobmH$ma AgVo.

CÎma MyH$ - Omñd§XrMo ’$i e§§Hy$À¶m AmH$mamMo AgVo.

AZoH$m§Mr Aer g‘OyV Pmbobr Amho H$s Omñd§Xrbm ’$i ¶oV Zmhr. Jwbm~mbm ’$i

¶oV Zmhr Aerhr g‘OyV AgVo. nU hr g‘OyV MwH$sMr Amho. Omñd§XrÀ¶m ’w$bmV

‘Ü¶^mJr EH$ ‘moR>m Xm§S>m AgVmo. Vmo AÝ¶ ’w$bm§À¶m ‘mZmZo ~amM bm§~wiH$m

AgVmo. Omñd§Xrbm ’$i ¶oVo. ’$io ¶oÊ¶mMo à‘mU H$‘r Agë¶m‘wio Agob nU

Omñd§XrMr H$mS>r ‘mVrV amodbr Jobr Var {VÀ¶mnmgyZ Omñd§XrMo PwSy>n V¶ma hmoVo.
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2. T>J XmQy>Z Ambo AgVm {dOm JaOë¶m H$s nmD$g nS>V Zmhr.

CÎma MyH$ - T>J XmQy>Z Ambo AgVm {dOm JaOë`m Varhr nmD$g nS>Vmo.

^maVmV {d{eï> H$mbmdYrV ‘mog‘r nmD$g nS>V Ambobm Amho Ë¶m‘wio BWbo

hdm‘mZ{df¶H$ AmS>mIo AÝ¶ {~Ja‘mog‘r nmdgmÀ¶m àXoem‘Yrb nmdgmÀ¶m

AmS>m»¶m§nojm doJio AgÊ¶mMr e³¶Vm OmñV Amho. Ë¶m‘wio Oar {dOm JaOë¶m

Var nmD$g nS>Vmo.

3. O¡Vmnya d Hw$S>ZHw$b‘ ¶oWo drO{Z{‘©VrgmR>r YaUo hmoV AmhoV.

CÎma MyH$ - O¡Vmnya d Hw$S>ZHw$b_ ̀ oWo {dXoer H§$nÝ¶m§À¶m Vm§{ÌH$ Am{U Am{W©H$ ghH$m¶m©Zo

drO{Z{_©VrgmR>r AUwD$Om© àH$ën hmoV AmhoV.

4. AmnU e§^a {XdgmV Amnë¶m dOZmBVHo$ AÞ ImVmo.

CÎma ~amo~a - AWm©V ho CÎma gamgarZo ~amo~a Amho. ì¶º$sà‘mUo, F$Vw‘mZmà‘mUo,

Vã¶oVrà‘mUo, AmdS>r{ZdS>rà‘mUo ¶mV ~Xb hmoD$ eH$Vmo. earamÀ¶m hmbMmbr

hmoÊ¶mgmR>r D$O}Mr Amdí¶H$Vm AgVo. l‘, H$m¶©, Ymdni, hmbMmbr, ZwgVo

~gyZ amhUo, œmg KoUo B. H$m‘mgmR>r {H$Vr D$Om© bmJVo ¶mda Amnbm Amhma

Adb§~yZ AgVmo. gamgarZo ‘mUgmbm {Xdgmbm AR>ameo {H$bmo H°$bar BVH$s D$Om©

Amdí¶H$ AgVo. åhUOoM àË¶oH$ {Xdgmbm Ë¶mÀ¶m dñVw‘mZmÀ¶m 1% BVH$m

Amhma Amdí¶H$ Amho. åhUOoM 100 {XdgmV ñdV:À¶m dOZmBVH$m Amhma KoVmo.

5. aoëdoàdmgr ‘b‘yÌ{dgO©Z CKS>çmda H$aVmV.

CÎma ~amo~a - ‘b‘yÌ{dgO©Z H$aÊ¶mgmR>r aoëdoÀ¶m S>ã¶mV g§S>mg AgVmV. aoëdoàdmgr

Ë¶mMm dmna H$aVmV. aoëdo àdmem§Zr {dg{O©V Ho$bobo ‘b‘yÌ aoëdoÀ¶m g§S>mgmVyZ

Imbr éim§À¶m AmVë¶m ~mOyg O{‘Zrda nS>Vo. aoëdoJmS>r {ZKyZ Joë¶mda Vo

CKS>çmda nS>bobo {XgVo.

6. {d‘mZmVrb g§S>mgg’$mB©gmR>r hdoÀ¶m PmoVmMm dmna hmoVmo.

CÎma ~amo~a - {dð>oda Xm~mZo hdm gmoS>Ê¶mnojm nmoH$ir H$ê$Z {dð>m AmoTy>Z KoUo gmono,

gwa{jV Am{U Amamo½¶H$maH$. {d‘mZmVrb g§S>mg dmnaÊ¶mnydu Ë¶m ^m§S>çmV 1-2

{Q>í¶y nona KmVbo Va {dð>m H$mJXmda amhmVo Am{U ‘J Vr g§S>mgÀ¶m ^m§S>çmÀ¶m

AmV IoMbr OmUo gmono OmVo. H$mhr {d‘mZmV g§S>mgÀ¶m ̂ m§S>çmbm {dð>m {MH$Qy> Z¶o

VgoM ^m§S>o {ZOªVyH$ amhmdo åhUyZ Am¡fYr ÐmdUhr Aën à‘mUmV dmnaVmV. {dï>m

hQ>{dÊ¶mgmR>r hdmemofH$ dmnaë¶mZo ZiH$m‘ H$aVmZm Zi CVmambmM bmdmdo

bmJV ZmhrV. gmoB©à‘mUo hdo Vgo didyZ KoVm ¶oVmV.
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7. gmo‘ZmW ‘§{XamnmgyZ X{jU Yw«dmn¶ªV H$moR>ohr O{‘Zrda nmD$g nS>V Zmhr.

CÎma ~amo~a - gmo‘ZmWnmgyZ X{jU Y«wdmn¶ªV gai aofm H$mT>br Va dmQ>oV H$moR>ohr

H$moUVmhr ^yI§S> Zmhr. ~oQ>, I§S> qH$dm CnI§S> Zmhr. Ë¶m‘wio Ë¶m dmQ>oda nmD$g

nS>bm Var Vmo g‘wÐmV nS>Uma. gmo‘ZmWnmgyZ 9936 {H$bmo‘rQa A§Vamda A§Q>mp³Q>©H$m

I§S>mda T>J XmQy>Z Ambo Var {VWo ~’©$ nS>ob, nmD$g Zmhr.

8. åhmVmanUr ldUeº$s H$‘r Pmbr H$s ñ‘aUeº$s H$‘r hmoVo.

CÎma ~amo~a - åhmVmanUr dmT>Ë¶m d¶m~amo~a EH$ EH$ emar[aH$ VmH$Xr H$‘r H$‘r

ìhm¶bm bmJVmV Ver ñ‘aUeº$shr H$‘r hmoV OmVo. EoHy$ ¶oB©Zmgo Pmbo H$s Ë¶m§Mo

bmoH$m§‘Ü¶o {‘giUo H$‘r hmoVo. BVam§er g§dmX H$‘r hmoVmo. EoH$Uo ¶m H$m‘mH$[aVm

OmñV D$Om© bmJë¶mZo BVa H¥$VtZm H$‘r D$Om© {‘iVo. Ë¶mVyZ ‘§XnUm Am{U

{dñ‘aU dmT>m¶bm bmJVo.

9. Y«wdr¶ àXoemV H$Yr H$Yr amÌr Am^mimV a§Jr~oa§Jr COoS> nS>Vmo.

CÎma ~amo~a - Y«wd[~§XÿÀ¶m 10 Vo 20 A§emn¶ªVÀ¶m JmobmH$ma ^mJmV hm COoS> {XgVmo.

gy¶m©dê$Z àH$memà‘mUoM gVV àmaUo ~mhoa ’o$H$br OmVmV. ¶m àmaUm§‘Ü¶o {dÚwV

^marV gyú‘H$U AgVmV. Y«wdr¶ àXoemVrb {d{eï> Mw§~H$s¶ joÌm‘wio ho gyú‘H$U

daÀ¶m ñVamVrb {dai dm¶y§Zm YS>H$VmV Ë¶m‘wio hm àH$me {Z‘m©U hmoVmo.

10. AÞ {eOdyZ Im¶bm bmJë¶mZ§Va ‘mUyg ~w{Õ‘mZ Pmbm.

CÎma ~amo~a - AmJ hmVmim¶bm bmJÊ¶mAmYrÀ¶m ‘mUgmÀ¶m H$dQ>rMm AmH$ma Am{U

AmJ dmnam¶bm bmJë¶mZ§VaMm H$dQ>rMm AmH$ma ¶mVrb ’$aH$mdê$Z S>m°. [aMS>©

~«±S> h°‘ ¶m§Zr hm VH©$ ‘m§Sbm Amho. gw‘mao drg bmI dfmªnydu Am{X‘mZd - hmo‘mo

Bao³Q>g AÞ {eOdyZ ImD$ bmJbm. earam~mhoa AÞ {eOë¶m‘wio Vo nMdm¶bm

H$‘r D$Om© dmnabr Jobr. AÞ emoYÊ¶mgmR>r bmJUmam doi, ‘ohZV, ¶mgmR>r Úmì¶m

bmJÊ¶mè¶m D$O}V Pmbobr ~MV ‘|Xÿbm {‘iyZ ~wÕrMr dmT> Pmbr.

à. 3 Imbrb {dYmZm§‘Yrb “‘r’ H$moU Vo {bhm  (JwU 10) (EHyU 10 àíZ)

1. ‘r ñdV: OiV Zmhr nU ‘mÂ¶m{edm¶ H$moUr Oiy eH$V Zmhr.

CÎma "_r' Amho Am°pŠgOZ (n«mUdm ỳ)

2. ‘r ‘mÂ¶m Am¶wî¶mV EH$XmM S>§I ‘mê$ eH$Vo.

CÎma _Y_mí¶m d Jm§Yrb _mí¶m§À¶m H$mhr {d{eï> OmVr.
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3. EH$Q>çm ‘bm H$mhr {H$§‘V Zmhr nU ‘mÂ¶m S>mdrH$S>o H$moUr Agbo H$s Am‘Mr qH$‘V

dmT>Vo.

CÎma "_r' Amho eyyÝ` (Zero/ 0).

4. ‘mPo KZê$n ‘mÂ¶m Ðdê$nmnojm hbHo$ AgVo.

CÎma nmUr, "_r' Amho nmUr.

5. ‘r EH$ nmhþUm 28 Zmoìh|~a 13 bm gy¶m©À¶m gdmªV Odi AgoZ.

CÎma "_r' Amho EH$ Yy_Ho$Vy (C/2012 S1 ISO N)

6. Vwåhmbm dmQ>Vo H$s ‘r KS>çmimV {XgoZ, KS>çmimV "‘r' Zmhr {XgV "Vr' {XgVo.

CÎma "_r' Amho H$mi.

7. ‘wÔm‘ OI‘ H$ê$Z Ë¶mV amoJO§Vy ^ê$Z amoJ Q>miÊ¶mMr H$ënZm ‘mPrM.

CÎma ES>dS>© OoÞa ¶mZo (Xodr/Jmodadarb) bg emoYbr.

8. ‘mÂ¶m ~amo~arÀ¶m Mm¡Km§Zm ‘mÂ¶mBVHo$ diVm ¶oV Zmhr.

CÎma "_r' Amho A§JR>m d BVa Mm¡Ko åhUOo n§OmMr Cabobr Mma ~moQ>o hmoV.

9. Amåhm nmMm§n¡H$s Mma OdiOdi AgVmV ‘r ‘mÌ eara^a AgVo.

CÎma "_r' Amho ËdMm d BVa Mma åhUOo Mma kmZ|{Ð ò hmoV.

10. Vwåhr PmonbmV H$s ‘r Vw‘À¶m nmnÊ¶m§daÀ¶m ‘¥VnoetMr {dëhodmQ> bmdVmo.

CÎma S>o‘moS>o³g ‘mB©Q>

à. 4 emór‘ H$maUo Úm. (JwU 20)

1. EH$m ì¶º$sbm Om§^B© XoVmZm nmhUmè¶m ì¶º$sbm Om§^B© ¶oVo.

CÎma earamV Am°pŠgOZMo à‘mU H$_r Pmbo H$s Vo ^ê$Z H$mT>Ê¶mgmR>r ì¶º$s Om§^B©

XoVo. H$Xm{MV Ë¶mbm nmhUmè¶m ì¶º$sMr _mZ{gH$Vm H$maUr^yV Agob. Vr EH$

àH$maMr reflect action AgVo.

2. gmIanmÊ¶mZo H$mJXmda {b{hbo H$s dmië¶mda {XgoZmgo hmoVo nU H$mJX Ja‘

Ho$ë¶mda {Xgy bmJVo.

CÎma H$maU gmIaoÀ¶m aoUygyÌmV H$m~©ZMohr AUy AgVmV. Ooìhm AmnU Vmo gmIanmÊ¶mZo

{b{hbobm H$mJX Ja_ H$aVmo Voìhm Ë¶mda {b{hbobr Ajao {Xgy bmJVmV H$maU

gmIaoMo aoUygyÌ C
6
H
12

O
6
 Amho. Ja_ Ho$ë¶mda ¶mVrb hm¶S>́moOZ d Am°pŠgOZ

hdoV {_giVmV d H$m~©Z {e„H$ amhVmo Am{U Vmo H$mù¶m a§Jm§V Ajam§Zm Xe©dVmo.
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åhUyZ gmIanmÊ¶mZo H$mJXmda {b{hbo H$s dmië¶mda {XgoZmgo hmoVo nU Ja_

Ho$ë¶mZ§Va {Xgy bmJVo.

3. grS>rdê$Z namdVuV hmoUmam àH$me gáa§Jr {XgVmo.

CÎma H$maU, Ooìhm n«H$me{H$aUo grS>rda nS>VmV Voìhm Ë¶m§Mo namdV©Z (reflection)

hmoVo Ë¶mM~amo~a {ddV©Z (defraction) Am{U {d{H$aU (refraction) hmoVo.

¶m_wio Vmo àH$me gáa§Jr {XgVmo. åhUyZ grS>rdê$Z namdVuV hmoUmam àH$me

gáa§Jr AgVmo.

4. ^mOë¶mda ’w$bH$m ’w$JVmo nU nmnS>mbm nwQ>Hw$ù¶m ¶oVmV.

CÎma \w$bH$m hm ^mOë¶mda Ja_ hmoVmo. Vmo gpÀN>Ð AgVmo. Ë¶mV Ja_ hdm ^abr OmVo

d Vr ~mhoa ¶oÊ¶mg nmhVo. Ë¶m_wio Ë¶m \w$bŠ¶mÀ¶m H${UHo$Vë¶m nmÊ¶mMr dm\$ Ë¶m

\w$bŠ¶m_Yo ^abr OmVo d \w$bH$m \w$JVmo. na§Vw nmnS>mV nmnS>Ima ZmdmMm nXmW©

AgVmo. Ë¶mV gmo{S>¶_ H$m~m}ZoQ> AgVo Am{U Ë¶mÀ¶m {d{eï> àH$maÀ¶m amgm¶{ZH$

JwUY_m©_wio nmnS> ̂ mOë¶mda Ë¶mg nwQ>Hw$ù¶m ¶oVmV. Xwgaohr H$maU Agy eH$Vo Vo

åhUOo nmnS>mV ewîH$nUm d H$S>H$nUm AgVmo. Ë¶m_wio Ë¶mV {Z_m©U Pmbobr

CîUVm N>moQ>çm nwQ>Hw$ë¶m§À¶m ñdê$nmV ~mhoa nS>V Agob. åhUyZ ^mOë¶mda

\w$bH$m \w$JVmo nU nmnS>mbm nwQ>Hw$ù¶m ¶oVmV.

5. Aï>‘rMr ^aVr nm¡{U©‘oÀ¶m ^aVrnojm H$‘r AgVo.

CÎma _w»¶ Jmoï> åhUOo ^aVr-AmohmoQ>r ¶m _moR>çm g§H$ënZm AmhoV. ^aVr-AmohmoQ>r ¶m

Jmoï>r M§ÐmÀ¶m AmH$f©Umda Adb§~yZ AgVmV. nm¡{U©_oÀ¶m {Xder gy¶© Am{U M§Ð

¶m§À¶m JwéËdmH$f©UmMr ~bo EH$m {XeoV AgVmV. Ë¶m_wio {ZînÞ hmoUmao JwéËdmH$f©UmMo

~b gamgarnojm A{YH$ AgVo. Ë¶m_wio nm¡{U©_obm gamgarnojm OmñV ^aVr

AgVo. Ë¶mg "CYmU ^aVr' (spring ) Agohr åhUVmV.

¶mCbQ> Aï>_rÀ¶m gw_mamg n¥ÏdrÀ¶m g§X^m©V M§Ð Am{U gy¶© ¶m§_Ü¶o gw_mao 900

A§emMm H$moZ qH$dm H$mQ>H$moZ AgVmo. Ë¶m_wio gy¶© Am{U M§Ð ¶m§À¶m JwéËdmH$f©UmMr

~bo H$mhr à_mUmV nañnam§Zm N>oX XoVmV. Ë¶mMm n[aUm_ åhUyZ {ZînÞ hmoUmao

EH§$Xa ~b H$_r hmoVo. AWm©V, nyU© ^aVr gamgarnojm WmoS>r H$_r ¶oVo.

¶mdê$Z AmnUm§g g_OVo H$s Aï>_rMr ^aVr nm¡{U©_oÀ¶m ^aVrnojm H$moUË¶m

H$maUm§_wio H$_r ¶oVo.



e¡j{UH$ g§X^©    A§H$ - 81 61

6. VrZ Q>moHo$ AgUmè¶m {dOoÀ¶m {nZMo daMo Q>moH$ ‘moR>o AgVo.

CÎma Ë¶m {nZMo daMo Q>moH$ A{WªJgmR>r _moR>o AgVo. KamVrb drOgwajo~m~V A{WªJbmhr

_hÎd AgVo. d Oa CnH$aUmda bmoS> Ambm Va _moR>çm Q>moH$mVyZ Vmo O{_ZrH$S>o

dmhÿZ Zobm OmVmo qH$dm Oa EImXo {dÚwV CnH$aU dmnamV Agob Am{U Ë¶m

CnH$aUmbm A{Z¶{_V drOnwadR>m hmoV Agob / {dOoMm àM§S> ̂ ma EH$mMdoir ¶oV

Agob Va ¶§ÌmgmR>r Vr Jmoï> hm{ZH$maH$ Amho. ¶mnmgyZ Ë¶m CnH$aUmg dmM{dÊ¶mgmR>r

Ë¶mÀ¶m {nZobm VrZ Q>moHo$ AgVmV. d Ë¶mn¡H$s Ë¶m daÀ¶m _moR>çm Q>moH$mVyZ hm

¶§ÌmH$S>o Ambobm {dOoMm A{Z¶{_V ^ma O{_ZrH$S>o dmhÿZ Zobm OmVmo Am{U ¶mg

"A{WªJ' åhUVmV d Vo _moR>o Q>moH$ ¶mgmR>r AgVo.

7. nmb Z nS>Vm N>VmImbr {MH$Qy>Z Mmby eH$Vo.

CÎma Vwåhr ~mOmamV Vo IoiUo nm{hboM Agob H$s Á¶mV EH$ YZwî¶ d ~mU AgVmV. ¶m

~mUmMo d¡{eï>ç Ago H$s Vo YZwî¶mZo _mabo AgVm H$mModa {MH$Q>VmV H$maU Ooìhm

Ë¶m MH$Ë¶m (a~ar) ~b bmdyZ H$mModa {MH$Q>dë¶m OmVmV, Voìhm H$mMoMm n¥ð>^mJ

d a~ar MH$Vr ¶mXaå¶mZ Agbobr hdm H$mTy>Z Q>mH$br OmVo. d VoWrb dmVmdaUr¶

Xm~ Zmhrgm hmoVmo qH$dm H$_r hmoVmo. ¶mCbQ> ~mhoê$Z dmVmdaUr¶ Xm~ Ë¶m MH$Vrbm

AmV T>H$bV AgVmo. Ë¶m_wio MH$Vr H$mMobm KQ²>Q> Yê$Z ~gVo. ¶oWo dmVmdaUr¶

Xm~mMo VÎd dmnabo Jobo. ¶mCbQ> ~mhoê$Z dmVmdaUr¶ Xm~ nmbrÀ¶m n§Omg AmV

T>H$bV AgVmo. Ë¶m_wio nmbrMm n§Om n¥ð>^mJmg {MH$Qy>Z amhVmo. d hr {H«$¶m nmb

doJmZo H$ê$Z N>Vmbm {MH$Qy>Z Mmby eH$Vo. Am{U åhUyZ nmb Z nS>Vm N>VmImbr

{MH$Qy>Z Mmby eH$Vo.

8. W‘m©g âbmñH$ ‘Yrb H$mM nmaXe©H$ ZgVo.

CÎma H$maU Oa W_m©g ßbmñH$_Yrb H$mM nmaXe©H$ Agoob Va AmV_Ü¶o Omo Ja_ nXmW©

AgVmo Vmo W§S> hmoB©b Am{U W§S> nXmW© Ja_ hmoB©b. H$maU nXmW© / Ðd Ja_ Amho.

Am[U H$mM nmaXe©H$ Agob Va W_m©g ßbmñH$_Yrb CîUVoMr àmaUo ~mhoa

OmVrb d nXmW© hì¶m Ë¶m H$mbmdYrn¶ªV Ja_ amhÿ eH$Uma Zmhr. AemM àH$mao

W§S> nXmW© Oa Agob Va Vmo bdH$a Ja_ hmoB©b. nU ¶mCbQ> Oa AnmaXe©H$ H$mM

Agob Va nXmWm©Mr CîUVoMr àmaUo ~mhoa OmD$ eH$Uma ZmhrV d nXmW© hì¶m Ë¶m

H$mbmdYrn¶ªV Ja_ amhÊ¶mg _XV hmoB©b. AgoM W§S> ÐdmMohr hmoB©b. H$mM

AnmaXe©H$ Agob Va ~mhoaÀ¶m Vmn_mZmMmhr Ë¶mda H$mhr \$aH$ nS>Uma Zmhr.

åhUyZ W_m©g ßbmñH$_Yrb H$mM nmaXe©H$ ZgVo.
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9. Am¡fY ’$dmaUr Ho$ë¶mZ§Va Pwaio nmbWr nSy>Z ‘aVmV.

CÎma H$maU, Pwaim§Zm ídmg KoÊ¶mgmR>r ZmH$ ZgVo. åhUyZ Vo œmg KoÊ¶mgmR>r Ë¶m§À¶m

H$S>oda åhUOo ImbÀ¶m ~mOyÀ¶m H$S>oZo Or N>moQ>r-N>moQ>r {N>Ðo AgVmV Ë¶m§Mm dmna

H$aVmV.

Ooìhm Pwaimda Am¡fY \$dmaUr Ho$br OmVo Voìhm Ë¶m Am¡fYm§Vrb agm¶Z Ë¶m

ImbÀ¶m ̂ mJmH$S>ë¶m H$S>oÀ¶m {N>Ðm§V OmVo d Vo agm¶Z ~mhoa H$mT>m¶Mm à¶ËZ Vo

Pwai H$aVo. _J Vo àW_V: CbQ>o hmoD$Z A§Jmbm PQ>Ho$ XoVo. ho agm¶Z ~mhoa

H$mT>Ê¶mgmR>r nmbWo nS>Vo. na§Vw Vo ~mhoa ¶oV Zmhr Am{U _J Pwai _aVo. na§Vw Vo

_oë¶mZ§Va _J Ë¶mMr AdñWm nmbWrM amhVo. åhUyZ Am¡fY \$dmaUr Ho$ë¶mZ§Va

Pwaio nmbWr nSy>Z _aVmV.

10. dmXir hdm‘mZmV B§Q>aZoQ> dmnê$ Z¶o.

CÎma H$maU Ooìhm dmXir hdm_mZ AgVo Voìhm Am^mimV _moR>çm à_mUmda {dOm M_H$V

AgVmV. Am{U Voìhm Oa B§Q>aZoQ> dmnamV Agob Va g§JUH$mg YmoH$m CX²̂ dy

eH$Vmo. H$maU B§Q>aZoQ>daMr _m{hVr Amnë¶mbm OmñVrV OmñV CnJ«hm§_m\©$V {_iVo.

¶m§Mo g§nH©$ / H$ZoŠeZ dm¶abog AgVmV / qH$dm broadband Agob Va

dm¶a H$ZoŠeZ AgVo Am{U AMmZH$ EImXr drO M_H$br d Vr ¶m dm¶aH$S>o

qH$dm H$ZoŠeZH$S>o AmH${f©V Pmbr Va g§JUH$mdaMm bmoS> dmTy>Z {~KmS> hmoD$

eH$Vmo. Am{U XwK©Q>Zm KS>y eH$Vo. åhUyZ Aem XwK©Q>Zm Q>miÊ‘mgmR>r dmXir hdm_mZV

B§Q>aZoQ> dmnê$ Z¶o. WAN _Ü¶ohr dmXir hdm_mZm_wio YmoH$m CX²^dVmo. H$maU ¶m

XmoZ g§JUH$m§Vrb g§nH$m©V JS>~S> hmoD$Zhr g§JUH$ {~KSy> eH$Vmo. åhUyZ dmXir

hdm_mZmV B§Q>aZoQ> dmnê$ Z¶o.

à. 5 àý EH$ CÎmao AZoH$ (JwU 15) (EHyU 5 àíZ)

nwT>rb àým§Zm {Xboë¶m CÎmam§n¡H$s H$moUVr CÎmao ~amo~a R>aVrb Vo ñnï> H$am.

1. nmam ¶m nXmWmªMo ^m¡[VH$ ê$n H$go AgVo?

H$) Ðd I) ~mîn J) ñZm¶y K) dm¶y

CÎma nmam ¶m nXmWmªMo ̂ m¡[VH$ ñdê$n Ðd AgVo. åhUyZ ¶mMm n¶m©¶ H«$_m§H$ = H$ - Ðd

H$maU YmVy gd©gm_mÝ‘ Vmn_mZmbm ñWm¶y AdñWoV AmT>iVmV Am{U nmam hm YmVy

¶mg AndmX Amho. åhUyZ nmam ¶m ^m¡{VH$ nXmWm©Mo ñdê$n Ðd AgVo.
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2. EH$ MmXa dmim¶bm 3 Omg Va VemM 8 MmXar dmim¶bm {H$Vr Vmg?

H$) 3 I) 6 J) 12 K) 24

CÎma EH$ MmXa dmim¶bm 3 Omg Va VemM 8 MmXar dmiÊ¶mghr 3 VmgM bmJVrb.

åhUyZ n¶m©¶ H«$_m§H$ : H$-3

{OVH$m doi EH$m MmXarbm dmim¶bm bmJVmo {VVH$mM Aem 8 (AmR>) MmXatZm

bmJob. ¶oWo \$º$ MmXarMr g§»¶m dmT>br Amho. Aem 100 Oar MmXar Agë¶m

Var VrZM Vmg MmXar dmim¶bm bmJVrb, ’$º$ Ë¶m EH$mMdoir dmiV Kmbm¶bm

hì¶m.

3. 1 brQ>a nmÊ¶mV 200 J«°‘ ‘rR> Q>mH$bo AgVm....

H$) nmÊ¶mMr nmVir dmT>Vo I) nmUr OS> hmoVo

J) nmUr ImaQ> hmoVo K) nmUr Jma hmoVo

CÎma ¶m àíZmÀ¶m CÎmam§Mo n¶m©¶ nwT>rbà_mUo :- I, J, K.

I - _rR> Q>mH$ë¶mda nmUr OS> hmoVoM. åhUyZ Va Amnë¶mbm Imè¶m nmÊ¶mV

nmohVmZm OmñV Ìmg hmoV Zmhr.

J - nmÊ¶mV _rR> Q>mH$ë¶mda nmUr ImaQ> hmoUmaM. H$maU _rR>mMr MdM _wimV

ImaQ> AgVo.

K - nmUr Jmahr hmoVo. H$maU nmÊ¶mV _rR> Q>mH$ë¶mda _rR> nmÊ¶mVrb CîUVm

emofVo d nmUr Jma / W§S> hmoVo. ¶m nmUr d _rR> ¶m§À¶m Aem n«H$maÀ¶m

A{^{H«$¶og Cî_mJ«mhr A{^{H«$¶m åhUVmV.

Ë¶m_wio darb gd© n¶m©¶ bmJy hmoVmV.

4. ¶m ‘ybÐì¶mMo Zmd H$moUË¶m XoemÀ¶m Zmdmdê$Z nS>bo?

H$) B§S>r¶‘ I) A‘o[aH$s¶‘

J) ’«$mpÝg¶‘ K) nmobmo{Z¶‘

CÎma n¶m©¶ H«$_m§H$ :- K

ñnï>rH$aU :- _mXm‘ _oar Š¶yar ¶m Wmoa ór emók 1867-1934 ¶m H$mbI§S>mV

hmoD$Z Joë¶m. Owb¡, 1898 _Ü¶o Ë¶m§Zr EH$ Zdo _ybÐì¶ emoYë¶mMo Kmo{fV Ho$bo.

Ë¶m§Mm OÝ_ nmob§S>_Yrb dmgm© ehamV Pmbm. åhUyZ Ë¶m§Zr Amnë¶m _mV¥¥̂ y_r

Agboë¶m nmob§S>À¶m Zmdmdê$Z Ë¶mg "nmobmo{Z¶_ / nmobmo{ZA_' Ago Zmd {Xbo.

\«$mpÝg¶_Mo \«$mÝgdê$Z d (A_o[aH$s¶_Mo A_o[aH$m I§S>mdê$Z nS>bo¶.)
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5. EH$m ì¶º$sZo nim¶bm gwédmV H$aVmZm hmVmdarb KS>çmimV ~{KVbo Voìhm 9

dmObo hmoVo. ì¶º$sZo niUo Wm§~{dbo Voìhm KS>çmimÀ¶m 2 H$mQ>çm§‘Ü¶o VodT>mM H$moZ

hmoVm Va Vr ì¶º$s {H$Vr doi niV hmoVr?

H$) 3 goH§$X I) 33 {‘{ZQ>o

J) 65 {‘{ZQ>o K) 2 Vmg 12 {‘{ZQ>o

CÎma i) H$ - 3 H$maU 9 dmOyZ 3 goH§$Xm§Zr \$ŠV H$moZmV 0.3 A§emMm \$aH$ nS>Vmo.

ii) I  - 33 {_{ZQ>o : H$moZ = 880

iii) J - 65 {_{ZQ>o : H$moZ = 870

iv) K - 2 Vmg 12 {_{ZQ>o = 960

H$-3 goH§$X ho CÎma ~amo~a Amho H$maU Voìhm VodT>mM H$moZ AgVmo.

n«. 6 WmoS>³¶mV CÎmao {bhm. (JwU 10) (EHyU 10 àíZ)

1. 1 OmZodmarbm A§JmaH$s MVwWu Agbr Va Ë¶mdfu 1 ‘mM©bm H$moUVm dma Agob?

CÎma A§JmaH$s MVwWu hr Zoh_r _§Jidmar AgVo. åhUyZ ¶mdê$Z AmnUmg ho g_OVo H$s

1 OmZodmarg _§Jidma Amho. Am{U _J Amnmnë¶m arVrZo nwT>o dma H$mT>V Joë¶mda

1 _mM©bm ewH«$dma ¶oVmo. brn df© Agob Va ‘mÌ e{Zdma ¶oB©b.

2. XmoZ S>moù¶m§Mm gdmªV ‘moR>m ’$m¶Xm H$moUVm?

CÎma XmoZ S>moù¶m§Mo \$m¶Xo nwT>rbà_mUo AmhoV.

i) Amnë¶mbm XmoZ S>moù¶m§_wio A§Va d Imobr ¶m§Mm A§XmO H$aVm ¶oVmo.

ii) EImÚm dñVyMr bm§~r, é§Xr d C§Mr ¶m§Mm VH©$ AmnU H$ê$ eH$Vmo.

iiii) VgoM AmnUm§g {Ì{_Vr (3D) d {Û{_Vr (2D) Mm§Jë¶m àH$mao g_OVo.

4. AUwnojm bhmZ nmM H$Um§Mr Zmdo {bhm.

CÎma AUynojm bhmZ H$Um§Mr Zmdo nwT>rbà_mUo AmhoV :-

i) BboŠQ́>m°Z : ho F$U à^m[aV H$U AmhoV. (e–)

ii) àmoQ>m°Z : ho YZ à^m[aV H$U AmhoV. (p+)

iii) Ý¶yQ́>m°Z : ho H$Uhr AUynojm bhmZM AmhoV.

iv) ŠdmH©²$g (quarks) : ho gwÕm gyú_ H$U AmhoV.

v) \$moQ>m°Ýg (photons) : ho gwÕm H$U AmhoV.

vi) XodH$U (god particles) / {h½O-~mogm°Z H$U : ¶m H$UmMm emoY AbrH$S>oM

{O{Zìhm ¶oWo {~J ~±JMm à¶moJmV bmJbm Amho.
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5. ‘oJm, {JJm, {PQ>m ¶m g§»¶m§Mr ‘amR>r Zmdo {bhm.

CÎma _oJm = 10 Mm ghmdm KmV = 106 = 1 Xebj

{JJm = 10 Mm Zddm KmV = 109 = 1 AãO

Aer ¶m g§»¶m§Mr _amR>r Zmdo AmhoV.

7. H$moUË¶m d¥jmÀ¶m {~¶m PmS>mdaM éOVmV?

CÎma "ImanmoQ>r' ZmdmÀ`m dZñnVrÀ`m {~`m PmS>mdaM éOVmV. Ë`m dZñnVrMo emór`

Zmd "am`Pmo\$moam' Ago Amho. "_moh' ZmdmÀ`m d¥jmÀ`m {~`mhr PmS>mdaM éOVmV.

8. Ho$gm§Mm H$mim a§J H$moUË¶m agm¶Zm‘wio AgVmo?

CÎma ‘ob°ZrZ

9. doëH«$moMm emoY H$moUr Am{U H$moUË¶m dZñnVrÀ¶m AmYmao bmdbm?

CÎma doëH«$moMm emoY pñdg Bbop³Q>́H$b B§{O{ZAa ga Om°O© S>r. {‘ñQ>́ob ¶m§Zr ~aS>m°H$,

qH$dm {MH$Q>Jw§S>m (H«$moeoQ>) dZñnVrÀ¶m AmYmao bmdbm.

10. ~oarO 100 ¶oB©b Am{U 0 Vo 9 gd© A§H$ dmnabo OmVrb Ago XmoZ nyUmªH$¶wº$

AnyUmªH$ {bhm.

CÎma
1 38

50 + 49
2 76

à. 7 H$ê$Z nhm, {ZarjUo Zm|Xdm, {ZîH$f© {bhm (JwU 20) (EHy$U 5 àíZ)

1. gmo~VÀ¶m OmXþB© Mm¡agmV Wmoa J{UVr

lr{Zdmg am‘mZwOZ ¶m§Mr OÝ‘VmarI emoYm.

Ë¶mOmJr Vw‘Mr OÝ‘VmarI {bhm. Cabobo

A§H$ ~XbyZ Zdm OmXþB© Mm¡ag V¶ma H$am.

CÎma {ZarjUo : i) am‘mZwOZ OÝ‘VmarI

22-12-1887 Ÿ{Xboë¶m AmH¥$VrVrb

àË¶ oH$ aH$mZm d ñV §^mVrb VgoM

H$U©aofodarb A§H$m§Mr ~oarO 139 Amho.

ii) OÝ‘VmarI 17-02-1999

ñdV:Mr OÝ_VmarI Q>mHy$Z Caboë¶m A§H$m§V

~Xb H$ê$Z ~Zdbobr OmXwB© Mm¡agmMr ~oarO

137 ¶oVo.
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2. EH$ n§MH$moZr Mm§XUr hmV Z CMbVm H$mT>m. {eamoq~Xÿ§Zm V, W, X, Y, Z

Aer Zmdo Úm. n§MH$moZmbm ¶, a, b, d, e Ago Zmd Úm. ¶m AmH¥$VrV {H$Vr H$moZ

{XgVmV?

CÎma hmV Z CMbVm H$mT>bobr n§MH$moZr Mm§XUr nwT>rbà_mUo :-

i) n§MH$moZr Mm§XUrg 5 {eamoq~Xy AmhoV.

ii) ¶m AmH¥$VrV EHy$U 25 H$moZ {XgVmV.

iii) ¶m AmH¥$VrV 5 {ÌH$moU d EH$ n§MH$moZ V¶ma hmoVmV. VgoM 5 ~mhçH$moZhr

V¶ma hmoVmV.

iv) n§MH$moZmÀ¶m àË¶oH$ {eamoq~Xyg XmoZ ~mhçH$moZ AmhoV.

{ZîH$f© : XmoZ H$moZm§Mr gd© Zmdo nwT>rbn«_mUo :- i) ∠ V ; ¶ V a ; ∠ e V a ;

          ∠ Y V a ; ∠ ¶ V b ; ∠ ¶ V X; ∠ Y V X; ∠ Y V b ; ∠ e V X ; ∠ e

V b.

ii) ∠ W; ∠ a W b; ∠ a W d; ∠ a W Y; ∠ ¶ W b; ∠ ¶ W d; ∠ ¶ W

Y; ∠ Z W b; ∠ Z W d; ∠ Z W Y.

3. Amnë¶mbm XmoZ ZmH$nwS>çm AmhoV. œgZ H$aVmZm ¶m XmoÝhrMm dmna g‘à‘mUmV

hmoVmo H$m? ho VnmgyZ nhmÊ¶mgmR>r Mma {XdgmV doJdoJù¶m doir à¶moJ H$am.

Ë¶mMr aMZm, {ZarjUo Am{U {ZîH$f© {bhm.

CÎma Amnë¶m XmoÝhr ZmH$nwS>çm§Mm ídgZ H$aÊ¶mgmR>r g_à_mUmV dmna hmoVmo H$m? ho

VnmgyZ nmhÊ¶mgmR>r _r Mma {XdgmV doJdoJù¶m doir à¶moJ Ho$bo.

aMZm : à¶moJm§gmR>r doJdoJù¶m n«H$maÀ¶m aMZm H$amì¶m bmJë¶m. H$mhr gmYZo

bmJbr. Aem àH$mao aMZobmhr {dMmamV KoD$Z _r à¶moJ Ho$bo.

{ZarjUo :-

i) _mÂ¶m Ago {ZarjUmV Ambo H$s Amnë¶m XmoÝhr ZmH$nwS>çm§Mm dmna g_à_mUmV

hmoVmoM Ago Zmhr.

ii) Oar eara [H§$dm ídgZg§ñWm {ZamoJr Agbr Varhr g_à_mUmV hmoV Zmhr.

iii) gH$miÀ¶m doiog COdr ZmH$nwS>r OmñV ídgZ H$aVo Va amÌrÀ¶m doiog

S>mdr ZmH$nwS>r OmñV ídgZ H$aVo.

Aem àH$mao doJdoJù¶m doir doJdoJù¶m ZmH$nwS>çm ídgZmMo H$_r-OmñV H$m_

H$aVmV, Ago _mÂ¶m {ZarjUmV Ambo.
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4. XmoZ doJù¶m YmVy§À¶m dñVy (CXm. M‘Mm, nir, A§JR>r, VmQ>br B.) ¿¶m. Ë¶m§Zm

drOdmhH$ Vmam§Mo EH$-EH$ Q>moH$ OmoS>m, Xþgao Q>moH$ EH$m EbB©S>r {Xì¶mbm qH$dm

drO‘mnH$mbm OmoS>m. XmoÝhr dñVyV A§Va R>odyZ Ë¶m nmÊ¶mV ~wS>dm. drO dmhVo H$m?

nmÊ¶mEodOr ‘rR>, gmIa, gmoS>m, {’$ZmB©b, qb~yag ¶m§Mo ÐmdU dmnê$Z à¶moJ

H$am. H$m¶ AmT>iVo Vo {bhm.

CÎma _r à¶moJ H$aVmZm gd© Jmoï>tMo ÐmdU KoVbo. XmoZ YmVw§À¶m Jmoï>r KoVë¶m. (M_Mm,

A§JR>r).

{ZarjU :

i) darb à¶moJmV _rR>mMo ÐmdU dmnabo AgVm drO{Z{_©Vr hmoV Zmhr Am{U

~ë~/EbB©S>r {Xdm àH$memV hmoV Zmhr.

ii) gmIa, gmoS>m ¶m§Mo ÐmdU KoVbo Var drO dmhV Zmhr.

iii) qb~yag d {\$ZmB©b ¶m§Mo ÐmdU KoVbo AgVm Ë¶mVyZ drO dmhVo. åhUOoM

n[anWmVrb EbB©S>r {Xdm àH$m{eV hmoVmo. (¶m X«mdUmV drO {Z_m©U hmoVo.)

{ZîH$f© : à¶moJmVyZ Ago {ZînÞ hmoVo H$s AmåbY_u nXmWmªMo ÐmdU (qb~yag,

{\$ZmB©b) n[anWmV dmnaboë¶m YmVy nXmWmªÀ¶m gmhmæ¶mZo n[anWmV drO {Z{_©Vr

H$ê$ eH$VmV.

à. 8 {dñVmamZo CÎma {bhm (JwU 20)

‘wimjao, eãX, dm³¶, Ab§H$ma ho ^mfoMo KQ>H$ AgVmV Vgo J{UVmMo KQ>H$

H$moUVo? A§H$J{UV, ~rOJ{UV Ago J{UVmMo àH$ma H$moUVo? {edUH$m‘, ñd¶§nmH$,

a§JH$m‘, {MÌH$bm, Am¡fYmonMma, ì¶mnma, gm’$g’$mB©, dmñVyAmaoIZ, O¡dd¡km{ZH$

g§emoYZ, AmH$me{ZarjU H$aUmè¶m ì¶º$sZ̈m H$moUH$moUË¶m àH$maÀ¶m J{UVmMr

JaO H$er Am{U H$Yr nS>Vo?

CÎma J[UVmMo KQ>H$ nwT>rbà_mUo :

1) A§H$, g§»¶m, J{UVr {MÝho, ~rOJ[UVr¶ {MÝho,g_rH$aUo,J{UVr {H«$¶m

(JwUmH$ma, ^mJmH$ma, ~oarO, dOm~mH$s),^m¡{_{VH$ AmH¥$Ë¶m.

2) J{UVmMo àH$ma :-~rOJ{UV, A§H$J{UV, ̂ y{_Vr, gm§p»¶H$s, g§̂ mì¶Vm, {ZX}em§H$

^y{_Vr, {ÌH$moU{_Vr, H°$ëŠ¶ybg (H$bZemñÌ), _hÎd_mnZ, Z§~a {WAar,Am°S>©a

{WAar, Q>m°nmobm°Or, H$m°å~rZo{Q́>Šg, bm°{OH$b _°W_°{Q>Šg²,J{UVr¶ nXmW©{dkmZ
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� [edUH$m_ : {ÌH$moU{_VrMm dmna hmoVmo. bm§~r, ê§$Xr _moOVmZm ^y[_VrMm

dmna hmoVmo. H$mnS>mMr JaO OmUÊ¶mgmR>r _hÎd_mnZmMm dmna hmoVmo.

� ñd¶§nmH$ : Ðd KoÊ¶mgmR>r YmaH$Vm ¶m à_mUmMm dmna. nXmWm©Mo AmH$ma

nXmWm©g XoÊ¶mgmR>r ̂ y{_VrMr JaO AgVo. nXmWm©g Úmì¶m bmJUmè¶m D$O}Mo

n«_mU R>adÊ¶mgmR>r J{UVr¶ nXmW©{dkmZmMm dmna hmoVmo.

� a§JH$m_ :- a§JmMo à_mU {dMmamV ¿¶mdo bmJVo. joÌ\$imMm {dMma H$ê$Z a§J

bmdmdm bmJVmo.

� {MÌH$bm :- {d{dY AmH¥$Ë¶m§À¶m aoImQ>ZmgmR>r ̂ y{_VrMm dmna hmoVmo. bm§~r,

ê§$XrMm {dMma H$aÊ¶mgmR>r _hÎd_mnZmMm Cn¶moJ hmoVmo. dVw©i H$mT>Ê¶mgmR>r

dH«$^y{_VrMm dmna hmoVmo.

� Am¡fYmonMma :- Ë¶m Am¡fYmgmR>r bmJUmè¶m KQ>H$m§Mm {dMma H$aVmZm J{UVmMr

JaO nS>Vo.

� ì¶mnma :- ì¶mnmamV {d{dY ì¶dhmam§gmR>r A§H$J{UVmMm d ~rOJ{UVmMr

J{UVmMr JaO nS>Vo. Z\$m-VmoQ>m, eV_mZ, ì¶mO, H${_eZ, gyQ> ¶m J{UVmVrb

g§H$ënZmMm àm_w»¶mZo dmna hmoVmo. _mbmMr Am¶mV, à_mU Ë¶mgmR>r

_moO_mnmÀ¶m gmYZm§Mm dmna hmoVmo.

� gm\$g\$mB© :- gm\$g\$mB©gmR>r bmJUmè¶m agm¶Zm§Mo à_mU R>a{dÊ¶mgmR>r

J{UVmMr JaO nS>Vo.

� dñVyAmaoIZ :- dñVwAmaoIZmgmR>r ^y{_Vr, _hÎd_mnZ, {ZX}em§H$, ^y{_Vr,

{ÌH$moU{_Vr ¶m J{UVr¶ emIm§Mm Cn¶moJ hmoVmo. _mb ~mobmdVm§Zm, dñVy§Mo

ì¶dñWmnZ, OmJoMo {Z¶moOZ ho {dMmamV KoVm§Zm J{UVmMr JaO nS>Vo.

� O¡dg§emoYZ :- noetMr _moO_mno KoUo, Ë¶mgmR>r bmJUmè¶m agm¶Zm§Mo à_mU

R>adÊ¶mgmR>r J{UVmMm dmna hmoVmo. _mV¥d¥jmnmgyZ AbJ Ho$boë¶m noerMr

{ZarjUo H$aUo, noetÀ¶m dmT>rgmR>r Vmn_mZ {Z‘§{ÌV R>odUo. noetÀ¶m dmT>rMo

{díbofU H$aUo.

� AmH$me{ZarjU :- AmH$memMo {ZarjU H$aVmZm Vmè¶m§Mo ñWmZ, H$jm

R>a{dÊ¶mgmR>r {ÌH$moU{_VrMm dmna hmoVmo. ̂ y{_VrMm dmna hmoVmo. Xw{~©Ur ~ZdVmZm

_hÎd_mnZ VgoM ^y{_Vr ¶m J{UVmÀ¶m emIm§Mm Cn¶moJ hmoVmo.
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VrZ-Mma ‘{hÝ¶m§nydu "gm¡a nwamU' àH$m{eV
Pmbo. gm¡a D$O}gmaIm ‘hÎdmMm {df¶,
AaqdX Jwám§gmaIm boIH$ AZ² aoí‘m ~d}Z§
H$mT>bobr H$ënH$ {MÌ, doJir ‘m§S>Ur...
nwñVH$mMr ̂ Å>r Mm§Jbr O‘bo¶ Ag§ Amåhmbm
Var dmQ>V§¶.

gm¡a nwamU EH$m Á¶oð> emók {‘Ìm§Zm
^oQ> {Xb§. Vo åhUmbo, ""Aao, Oam AmYr
~mobm¶M§ Zmhr H$m? ‘r AmUIr H$mhr Jmoï>r
gwMdë¶m AgË¶m. CXm. Amnë¶m bS>mI‘Ü¶o
^mOrnmbm bmdm¶Mr nÕV. {VW§ Vo dm’$m
Imob, IÈ>çmgma»¶m IUVmV. amon§ CJdyZ
da Ambr H$s amoO g§Ü¶mH$mir Vr JdVmZo
PmHy$Z Q>mH$VmV. gy¶© CJdVmZm Vo JdV ~mOybm
KoVmV. ~am o~a Amh o, bS>mIgma»¶m
eyÝ¶mImbr Vn‘mZ AgUmè¶m {R>H$mUr amon§
amÌr JmaRy>Z, ‘ê$ZM OmVrb. Ë¶mbm g§ajU
hd§M. JdVmZ§ PmH$ë¶m‘wio nmZm§Zr gmoS>bobm
H$~©dm¶y AmVM ASHy$Z amhUma. gH$mir Vmo
{‘imë¶m‘wio amonm§Mr dmT>hr Mm§Jbr hmoUma.

‘J EH$m {‘ÌmZ§ Vo nwñVH$ nm{hb§. Vmo
gm§Jm¶bm bmJbm, ""ZwH$VmM JwOamV‘Ü¶o Jobmo
hmoVmo. {VWë¶m Z‘©Xm gamodamÀ¶m AZoH$
H$mbì¶m§da gmoba n°Zoëg ~gdë¶oV. Ë¶m‘wio
drO{Z{‘©Vr Va hmoVoM, nU ImbÀ¶m nmÊ¶mMr
~mînr^dZm‘wio VyQ>hr hmoV Zmhr.

H$mhr {Xdgm§nydu {Xbrn Hw$bH$UuÀ¶m

(n¶m©daUdmXr H$m¶©H$V}-boIH$)Xmnmobr
OdiÀ¶m Kar Jobmo hmoVmo. A§JUmV Zoh‘rÀ¶m
gm¡a MwbreoOmar {dQ>m§Zr Ho$bob§ Hw§$S>mgmaI§
~m§YH$m‘ {Xgb§. {Xbrnbm {dMmab§ ""§ho
H$m¶?''

Vmo CÎmabm ""gy¶©Myb. {dQ>m§Zr ~m§YH$m‘
H$ê$Z KoVb§. Ë¶mÀ¶m AmV §̂Jma‘Ybo H$mio
nÌo ~gdbo. (N>nmB©gmR>r dmnaë¶m OmUmè¶m
ßboQ>g²) XmoÝhrÀ¶m ‘Ü¶o CîUVmamoYH$ åhUyZ
^mVmM§ Vyg KmVb§. daVr OwÝ¶m gm¡aMwbrM§
PmH$U R>odb§. Pmbr gm¡aMyb V¶ma.''

‘r e§H$m {dMmabr, ""nU daMm
Amagm? Ë¶mMm H$moZ gmYU§?''

Vmo åhUmbm, ""Amnë¶m hdm‘mZmV
Ë¶mMr JaOM Zmhr. Am‘À¶m gm¡aMwbrMo
Amago H$YrM ’w$Qy>Z JoboV. Amnë¶m BW§
Hw$R>ë¶mhr CKS>çm, gmdbr ZgUmè¶m {R>H$mUr
{H$‘mZ XmoZVrZ Vmg H$S>H$ gy¶©àH$me
{‘iVmoM. VodT>m nwaogm Amho.''

ho gm§Jm¶Mm CÔoe åhUOo, gm¡a-n¶m©¶r
D$Om© hm AWm§J {df¶ Amho. OJ^amV
Ë¶mg§~§Yr {Za{Zamio n«¶moJ Mmbbo AmhoV.
"g§X ©̂'À¶m dmMH$m§Zm Vo R>mD$H$ AgVrb.

Ago doJdoJio à¶moJ dm ‘m{hVr Vwåhmbm
Agob, Va Vr Adí¶ Amåhmbm H$idm.
gm¡anwamUÀ¶m nwT>À¶m Amd¥ÎmrV Ë¶mMm Z³H$s
A§V^m©d H$ê$.

"gm¡a nwamU' À¶m {Z{‘ÎmmZo

g§nH$m©gmR>r : D$Om© àH$meZ, ~r4, g§Hw$b, Ea§S>dUo, nwUo 04 urjaprakashan@yahoo.co.in
                 gm¡anwamU      boIH$ : AaqdX Jwám        qH$‘V : én¶o 60/-

lr{Zdmg n§S>rV
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"gm¡a nwamU' nwñVH$mVrb A§e
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ho dmMë¶mZ§Va gy¶m©À¶m A‘¶m©X D$O}Mm gw¶mo½¶ dmna Ho$ë¶mg Amnbo OrdZ A{YH$

gwIH$a hmoB©b, ¶m~Ôb Amnbr ImÌr nQ>br Agob. Ë¶mH$aVm ¶m gm¡anwamUmVrb ‘m{hVrMm
OmñVrV OmñV àMma, àgma H$am¶bm hdm. ho nwñVH$ AmnUhr dmMm Am{U Amnë¶m

‘wbm§Zm, n[a{MVm§Zm dmMm¶bm Úm. n¶m©daU ajUmÀ¶m {XeoZo Vo ¶mo½¶ nmD$b R>aob.
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_mem§gmR>r {eS>çm Am{U
KgaJw§S>çm

g_wÐmV, ZXrV, AmoT>çmZmë`mV {d{dY
àH$maMo _mgo AgVmV. Ë`mVbo H$mhr Imè`m
nmÊ`mVbo Va H$mhr JmoS>çm nmÊ`mVbo
AgVmV. H$mhr _mgo A§S>r KmbÊ`mgmR>r
g_wÐmVyZ ZXrH$S>o Va H$mhr _mgo ZXrH$S>yZ
g_wÐmH$S>o àdmg H$aVmV. B©b _mímmMr d§e
gmVË`mgmR>rMr g\$a Amåhr g§X^©À`m

72ì`m A§H$mV {Xbr hmoVr, Vr Amnë`mbm

AmR>dV Agob.

B©b _mgo àOZZgmR>r ZXrVyZ g_wÐmV
OmVmV Am{U gm_Z _mgo àOZZmgmR>r
g_wÐmVyZ ZXrH$S>o OmVmV. B©b _mgo dmQ>oV
`oUmè`m gJù`m AS>MUr nma H$ê$Z
g_wX«mn ª̀VMm àdmg nyU© H$aVmV H$maU hm
àdmg Ë`m§À`m nwT>rb {nT>çm {Od§V
R>odÊ`mgmR>r _hÎdmMm Amho.

Ë`m§À`m _mJm©Vbo ~aoMgo AS>Wio

_mZd{Z{_©V gwÕm AgVmV. CXm. OJ^amV
ZÚm§da ~m§Ybobo doJdoJio ~m§Y Am{U YaUo,
Ë`mda C^mabobr drO{Z{_©Vr H|$Ðo `m_wio
B©b Am{U gm_Z gma»`m _mem§Zm `mo½`
ñWir nmohmoMÊ`m_Ü`o AS>Wio {Z_m©U
hmoVmV. AZoH$ _mgo Vo nma H$ê$ eH$V
ZmhrV. ̀ m_wio _mem§À`m àOZZmda n[aUm_
Va hmoVmoM nU Ë`m {d{eï> {R>H$mUÀ`m
{ZgJ©MH«$mdahr Ë`mMm n[aUm_ hmoVmo.
_mem§Mr g§»`m _moR>çm à_mUmda H$_r hmoVo.

`m gd© g_ñ`m bjmV KoD$Z
A_o[aHo$V e§^a dfmªnydu H$mhr ì`dñWm
H$aÊ`mV Ambr Amho. {OWo _moR>_moR>o ~m§Y
~§Ymao AmhoV, Ë`m§À`m H$S>oZo _mem§gmR>r
åhUyZ {deof _mJ© amIyZ R>odboV, Ia§ Va
V`ma Ho$bo Jobo AmhoV. Ë`m Ë`m {R>H$mUÀ`m
^m¡Jmo{bH$ n[apñWVrZwgma ̀ m _mJm©Mr aMZm
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"EH$bì`' hr _Ü`àXoemVrb embò  {ejUm_Ü ò

gwYmaUm KS>dyZ AmUÊ`mgmR>r gVV H$m`©aV

AgUmar g§ñWm Amho. Ë`m§À`mV\}$ Mmb{dbo OmUmao

"e¡j{UH$ g§X ©̂' ho EH$ e¡j{UH$ {dkmZ Ame`mM§

qhXr "Û¡_m{gH$' Amho. àË`oH$ A§H$m_Ü ò {d{dY

{df`m§darb _Zmoa§OH$ boI dmMm`bm {_iVmV.

qhXr ̂ m{fH$ {_Ìm§gmR>r AZ_mob Ag§ kmZ gmYZ!

qhXr g§X ©̂Mr dm{f©H$ dJ©Ur
én`o 150/- Amho.

nÎmm : EH$bì`, B©-10, ~rS>rE H$m°bZr,
e§H$a ZJa, {edmOr ZJa,
^monmi 462016 (‘.à.)

doJdoJir AgVo. _mem§Zm ̀ oÊ`mOmÊ`mgmR>r
Vr gmoB©ñH$a Agob Am{U Ë`m§Zm H$_rVH$_r
BOm nmohmoMob AemàH$mao Ho$bobr AgVo.
Á`m {R>H$mUr ~§Ymam OmñV C§M Agob Aem
{R>H$mUr MŠH$ {bâQ>Mmhr Cn`moJ Ho$bobm
AgVmo. ̂ anya _mgo EH$Ì Pmbo H$s Vo Xwgè`m
~mOybm nmohmoMdbo OmVmV. EImÚm _moQ>o_YyZ
Ogo {d{harVbo _mgo daVr `mdoV, Vgo `m
{bâQ>_YyZ ImobmVbo _mgo daÀ`m ~mOybm
AmUyZ gmoS>bo OmVmV. CXm. _°gmÀ ẁgoQ²>g
_Yrb hmoë`moH$ YaUmda {bâQ>_YyZ nmMeo
_mem§Zm CMbyZ Odi Odi 50 \y$Q> C§M
~m§Ymdê$Z nbrH$S>o Zobo OmVo. hm Pmbm
g_wÐmVyZ ZXrH$S>o C§Mmda àdmg H$aUmè`m
_mem §gmR>rMm _mJ©. CbQ> OmUmè`m
‘mem §gmR > r d oJir gm o` AgV o.
~§Ymè`meoOmar EH$ CVaVm añVm ~Zdbobm

AgVmo. bmH$S>o, XJS> dmnê$Z Ë`m añË`mMr
aMZm Z¡g{J©H$ dmQ>ob Aer R>odÊ`mMm à`ËZ
AgVmo. CVma H$_r R>odyZ nmÊ`mMm doJhr
{Z §̀{ÌV Ho$bm OmVmo. `m KgaJw§S>rda _mgo
Imbr-da Ago OmD$/ òD$ eH$VmV.

AerM nÕV H$mob§{~`m ZXrdarb
Om°Z-S>o ~§Ymè`mda dmnabr Amho. `m
~§Ymè`mnmer ZXr Am{U YaU `mVrb
nmVir_Ü ò OmñV \$aH$ Amho åhUyZ ̀ m_Yo
{eS>rà_mUo aMZm Ho$bobr Amho. ({MÌ H$ìha
3 da nhm.) Ë`mdê$Z H$m`_ nmUr dmhV
AgVo. Ë`m_Ü ò R>amdrH$ A§Vamda q^Vr
~m§Yboë`m AmhoV. Ë`m_wio nmUr OmoamV
dmhÿZ OmV Zmhr. `m {eS>rdê$Z B©b _mgo
ì`dpñWV[aË`m ̀ o Om H$ê$ eH$VmV.`m Jmoï>r
Cn`wº$ R>aë`mMo _mem §À`m dmT>Ë`m
g§» òdê$Z bjmV Ambobo Amho.
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g§X^©, 1) Ûmam nmbH$ZrVr n[adma, A_¥Vm pŠb[ZH$,
g§̂ mOr nyb H$monam, H$d} amoS>, nwUo 411 004.

2) Ûmam g‘w{MV EÝìhm¶amoQ>oH$ àm.{b.
âb°Q> Z§. 6, EH$Vm nmH©$ H$mo. Am°n. hm¡qgJ gmogm¶Q>r, {Z{‘©Vr emoê$‘À¶m ‘mJo,
A{^Zd emioeoOmar, bm° H$m°boO añVm, nwUo - 411 004

’$moZ : 25460138 doi : 12.30 Vo 4.

e¡j[UH$

����dm{f©H$ dJ©Ur é. 200/-

g§X^© gmogm¶Q>rÀ¶m Zmdo ~±H$ S´>mâQ> / ‘{ZAm°S>©aZo nmR>dmdoV.

�� AmYrÀ¶m dfm©Mo {ZdS>H$ A§H$ CnbãY.

emim, J«§Wmb¶o Am{U {dkmZ {ejH$m§gmR>r

gdbVrÀ¶m qH$‘VrV nmR>dy.

���A§H$ 1 Vo 20 ¶mVrb {ZdS>H$

Xhm A§H$m§Mm g§M  é. 150/-

���A§H$ 21 Vo 40 ¶mVrb {ZdS>H$

Xhm A§H$m§Mm g§M é. 200/-

���A§H$ 41 Vo 60 ¶mVrb àË¶oH$ dfuMm

ghm A§H$mMm g§M àË¶oH$s é. 150/-

ho g§M nmoñQ>mZo nmR>dÊ¶mMm IM© g§X ©̂ gmogm¶Q>r H$aob.

Ëd[aV ‘mJUr Zm|Xdmdr.

Z‘wZm A§H$mgmR>r g§X ©̂Mr do~gmB©Q> nhmdr.
www.sandarbhsociety.org
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