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dlpfpô²$ fpÄe `pW$é`yõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡^_ d„X$m, `yZ¡.‎

ipk_ r_Z®e ¾$dp„L$ : Aæepk - 2116/(â.¾$.43/16) A¡kX$u-4 qv$_p„L$ 25-4-2016 AÞhe¡ õ\pr`s \e¡g kdÞhe krdrs_u 
qv$_p„L$ 3-3-2017 fp¡S>_u duqV„$Ndp„ Ap `pW$é`yõsL$ r_^p®qfs L$fhp_u dpÞesp Ap`hpdp„ Aphu R>¡.
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©

k„ep¡S>L$
îu. fpÆh AfyZ `pV$p¡m¡

rhi¡jpr^L$pfu, rhop_ rhcpN
‎̀ pW$é`yõsL$ d„X$m, `yZ¡‎

dyM`©›$ A_¡ kÅhV$ :‎
îu. rhh¡L$p_„v$ rihi„L$f `pV$ug

Ly$. Api_p AX$hpZu
îu. kyf¡i Np¡`uQ„v$ Bkph¡

Anfp„L$_ :‎
kd\® N°pqa¼k, 522, _pfpeZ `¡W$, `yZ¡.‎

L$pNm : 
 70 Æ.A¡k.A¡d. ¾$udìlp¡ìl 

dyÖZpv¡$i : 

dyÖL$ : 
 

rhop_ rhje krdrs :‎
X$p¸. Q„Öi¡Mf hk„sfph dyfydL$f, AÝen
X$p¸. qv$rg` kv$prih Å¡N, kv$õe
X$p¸. Ace S>¡f¡, kv$õe
X$p¸. kygcp r_rs_ rh^ps¡, kv$õe ‎
îudsu d©Zprg_u v¡$kpC, kv$õe
îu NÅ__ rihpÆfph k|e®h„iu, kv$õe‎
îu ky^uf epv$hfph L$p„bm¡, kv$õe
îudsu qv$`pgu ^_„S>e cpg¡, kv$õe
îu fpÆh Aê$Z `pV$p¡m¡, kv$õe - krQh

rhop_ rhje AæepkS|>\ :‎
X$p¸. âcpL$f _pN_p\ nufkpNf
X$p¸. i¡M dp¡lçdv$ hpL$uAp¡Øu_‎ A¡Q.
X$p¸. rhóÏ hT¡‎
X$p¸. AS>e qv$N„bf dlpS>_‎
X$p¸. NpeÓu Np¡fM_p\ Qp¥L$X¡$‎
îu. kyLy$dpf î¡rZL$ _hg¡‎
îu. âip„s `„qX$sfph L$p¡mk¡‎
îu. v$epi„L$f rhóÏ h¥Û
îudsu L$p„Q_ fpS>¢Ö kp¡fV¡$‎
îudsu A„S>rg MX$L¡$‎
îudsu ð¡sp W$pLy$f
îudsu Äep¡rs d¡X$r`ghpf
îudsu `yó`gsp Nph„X¡$‎
îu. fpS>¡i hpd_fph fp¡d_‎
îu. i„L$f rcL$_ fpS>`|s
îudsu d_ujp fpS>¢Ö v$luh¡gL$f
îu. l¡d„s AÃeys gpNhZL$f
îu. _pN¡i cudk¡hL$ s¡gNp¡V¡$‎
îu. d_p¡S> flp„NX$pm¡‎
îu. dp¡lçdv$ AprsL$ Aåvy$g i¡M
îudsu qv$[às Q„v$_tkN rbís¹‎
îu. rhðpk cph¡‎
îudsu Äep¡rs v$pdp¡v$f L$fZ¡‎

âL$piL$‎
îu. rhh¡L$ DÑd Np¡kphu

r_e„ÓL$‎,
‎̀ pW$é`yõsL$ r_rd®rs d„X$m,‎

âcpv¡$hu, dy„bC - 25.‎

cpjp„sf : îudsu sê$b¡_ ip„rscpC `p¡`V$
cpjp„sf k„ep¡S>L$ : L¡$sL$u r_s¡i Å_u

rhi¡jpr^L$pfu, NyS>fpsu rhcpN
‎̀ pW$é`yõsL$ d„X$m, `yZ¡‎

r_rd®rs
îu. k[ÃQsp_„v$ Apam¡‎, 
dy¿e r_rd®rs Ar^L$pfu

îu. fpS>¢Ö rhk`ys¡‎
r_rd®rs Ar^L$pfu

dlpfpô²$ fpÄe `pW$é ỳõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡̂ _ d„X$m, ỳZ¡ 411 004.‎

dlpfpô²$ fpÄe ‎‎ pW$é`yõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡^_ d„X$m `pk¡ Ap `yõsL$_p 
b^p lL$ fl¡i¡. Ap `yõsL$_p¡ ‎L$p¡C`Z cpN k„QpgL$, dlpfpô²$ fpÄe `pW$é`yõsL$ r_rd®rs 
A_¡ Aæepk¾$d k„ip¡^_ d„X$m_u g¡rMs ‎‎ fhp_Nu hNf R>p`u iL$pi¡ _rl.‎

â\dph©rÑ : 2017
`y_dy®ÖZ 	 : 2022
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âõsph_p

rhÛp\}rdÓp¡, 

^p¡fZ kps_p hN®dp„ sdpfp b^p_y„ õhpNs R>¡. _hp Aæepk¾$d `f Ap^pqfs kpdpÞe rhop__y„ 

`pW$é`yõsL$ Ap`_p lp\dp„ d|L$sp„ Ad_¡ rhi¡j Ap_„v$ \pe R>¡. ^p¡fZ ÓuÅ\u  `p„Qdp ky^u "`qfkf 

Aæepk' _p `pW$é`yõsL$dp„\u sd¡ rhop__u dprlsu_p¡ Aæepk L$ep£ R>¡. s¡dS> Nep hj£ ^p¡fZ R>Ì$pdp„ 

"kpdpÞe rhop_"_p õhs„Ó `pW$é`yõsL$dp„\u rhop__p Aæepk_u iê$Aps L$fu R>¡.

rhop__p Ap `pW$é`yõsL$_p¡ d|m l¡sy "kdÆ gp¡ A_¡ buÅ_¡ kdÅhp¡'A¡ R>¡. r_funZ A_¡ QQp® 

L$fp¡, dNS> Qgphp¡, ip¡^p¡ Å¡CA¡, rhQpf L$fp¡ - A¡hu A_¡L$ L©$rs Üpfp sd¡ rhop_ iuMhp_p R>p¡. Ap b^u 

L©$rsdp„ cpN gp¡. "epv$ L$fp¡', "L$lp¡ Å¡CA¡' S>¡hu L©$rs_p¡ D`ep¡N `y_fphs®_ dpV¡$ L$fp¡. `pW$é`yõsL$dp„ "L$fu 

Sy>Ap¡', "L$fu_¡ Å¡CA¡' A¡hu A_¡L$ L©$rsAp¡ A_¡ âep¡Np¡_p¡ kdph¡i L$ep£ R>¡. Ap rhrh^ L©$rsAp¡, âep¡Np¡, 

r_funZp¡ sd¡ Ås¡ L$pmÆ`|h®L$ L$fp¡. S>ê$f lp¡e Ðep„ rinL$p¡_u, `pgL$p¡_u A_¡ hN®_p kl`pW$uAp¡_u dv$v$ 

gp¡. `pW$dp„ ¼ep„L$ sdpf¡ dprlsu ip¡^hp_u R>¡, s¡ dpV¡$ N°„\pge, s„Óop_ A_¡ CÞV$f_¡V$_u dv$v$ gp¡. fp¡tS>v$p 

Æh_dp„\u rhop__u kdS> h^¡ s¡hu A_¡L$ L©$rsAp¡ Al] Ap`u R>¡. sd¡ `Z fp¡tS>v$p Æh_dp„ rhop_ 

hp`fhp_p¡ âeÐ_ L$fp¡. sd¡ L$f¡gp Aæepk_¡ Ap^pf¡ ApNm_p ^p¡fZdp„ Aphsp¡ Aæepk kl¡gp¡ \i¡ S> A¡ 

D`fp„s dm¡gu dprlsu_p Ap^pf¡ _hu bpbsp¡ `Z sd¡ L$fu iL$ip¡.

`pW$é`yõsL$dp„_u rhrh^ L©$rs A_¡ âep¡N L$fsu hMs¡ L$pmÆ fpMp¡ A_¡ AÞe_¡ ̀ Z sL¡$v$pfu g¡hp L$lp¡. 

rhop_ iy„ R>¡, s¡ ÅZu_¡ s¡_p¡ ep¡Áe D`ep¡N L$fp¡. h_õ`rs, âpZu_p k„v$c£ Ap`¡gu L©$rsAp¡, r_funZp¡ 

L$fsu hMs¡ s¡d_¡ CÅ \pe _l] s¡_u L$pmÆ g¡hu S>ê$fu S> R>¡.

Ap `pW$é`yõsL$dp„_u rhrh^ L©$rs A_¡ Aæepk L$fsu hMs¡ s¡dS> kdS>hpdp„ sd_¡ Ndsp¡ cpN A_¡ 

Aæepk hMs¡ Aphsu AX$QZ, dyíL¡$gu, Dv¹$chsp âñp¡ Ad_¡ S>ê$f S>Zphip¡.

sd_¡ sdpfu i¥nrZL$ âNrs dpV¡$ lpqv®$L$ iyc¡ÃR>p.

`yZ¡‎

sp. :	 28 dpQ® 2017

‎(X$p¸. kyr_g dNf)‎

k„QpgL$‎

dlpfpô²$ fpÄe `pW$é`yõsL$ r_rd®rs

A_¡ Aæepk¾$d k„ip¡^_ d„X$m, `yZ¡.‎
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l	rhop_ iuMsu hMs¡ A_¡L$ _hu bpbsp¡_u dprlsu ÅZhp dm¡ R>¡, _hp sÕep¡ kdÅe R>¡. s¡\u d_dp„ 
Ly$s|lg lp¡e ‎s¡hp„ ‎‎_p_p„ bpmL$p¡_¡ Ap rhje f„S>L$ gpN¡ R>¡. s¡ D`fp„s vy$r_ep dpV¡$, s¡dp„ OV$su OV$_pAp¡ 
rhi¡ sL®$r_óW$ A_¡ ‎‎rhh¡L$byqÙ\u rhQpf¡ A_¡ s¡ Ap^pf¡ ApÐdrhðpk kp\¡ Ap_„v$\u$ Æh_ Æhsp„ 
AphX¡$ A¡ S> ‎rhop_ rinZ_p¡ Mfp¡ DØ¡i R>¡. kpdprS>L$ ‎ÅZ, `ep®hfZ k„h^®_ dpV¡$ ÅNê$L$sp_¡ rhL$pk 
\pe, s¡dS> klS> s„Óop_ Aph¡ A¡ `Z ‎rhop_ rinZ Üpfp A`¡rns R>¡. ‎ ‎

l	Ap`Z_¡ vy$r_ep_u S>ê$f `|fsu hõsyr_óW$ dprlsu dm¡ ‎A_¡ kp\¡ kdS> `Z Aph¡ s¡ dlÒh_y„ R>¡; `f„sy 
TX$`\u ‎bv$gpsu vy$r_epdp„ Qp¡sfa_p ìe[¼sÒh rhL$pk dpV¡$ Æh__p A¡L$ sb½¡$ ‎d¡mh¡gy„ op_ ApÆh_ 
`|fy„ `X¡$ s¡ i¼e ‎‎_\u, s¡\u$ dprlsu d¡mhhp_y„ L$p¥iëe âpàs L$fhy„ `Z dlÒh_y„ R>¡. rhop_ iuMhp_u 
‎âq¾$epdp„ Ap âL$pf_u ‎k|Tb|T> A_¡ Ly$imsp h^y D`ep¡Nu `X¡$ R>¡.‎

l	rhop_ rhje_u A_¡L$ bpbsp¡ hp„Qu_¡ kdS>hp L$fsp„, âÐen r_funZ L$fu_¡ klS> Ýep_dp„ Aph¡ R>¡. 
L¡$V$guL$ ‎Ad|s® ‎L$ë`_pAp¡ s¡_p `qfZpd_¡ gu^¡ ×[óV$Np¡Qf \pe R>¡; s¡\u s¡_p k„b„^_p âep¡Np¡ L$fhpdp„ 
Aph¡ R>¡. Ap ‎âep¡Np¡ `f\u spfZ L$pY$hy„, s`pkhy„ hN¡f¡ L$p¥iëep¡ âpàs \pe R>¡. s¡\u rhop_ iuMsu 
hMs¡ dprlsu d¡mhhp_y„ ‎L$p¥iëe ‎klS> âpàs \pe R>¡. hpf„hpf s¡_p¡ dlphfp¡ \hp\u s¡hu V¡$h `X¡$ R>¡. Ap 
L$p¥iëep¡ rhÛp\}_p Æh__p¡ ‎ArhcpÄe ‎cpN b_¡ s¡ `Z rhop_ rinZ_p¡ dy¿e DØ¡i R>¡. ‎

‎l	S>¡ rhop_ iuMuA¡ s¡ iåv$p¡dp„ dp„X$u_¡ AÞe_¡ L$l¡sp„ AphX¡$, s¡_¡ Ap^pf¡ ApNm_p¡ Aæepk L$fsp„ AphX¡$ 
A_¡ ‎A„ss: ‎d¡mh¡gp„ op_ hX¡$ S>ê$fu a¡fapf ApQfZdp„ Aph¡ A¡hu A`¡np rhop_ rinZ\u R>¡. A¡V$g¡ S> 
`pW$ ‎cZphsu ‎hMs¡ rhop__p Apie kp\¡ S> Ap L$p¥iëep¡_p¡ rhL$pk \pe R>¡ L¡$ _l], s¡_u Mpsfu L$fhu 
S>ê$fu R>¡. ‎

 ‎l	‎̀ |h®op_ s`pkhp dpV¡$ "epv$ L$fp¡' R>¡. sp¡ kp\¡ bpmL$p¡A¡ A_ych Üpfp d¡mh¡gy„ op_ A_¡ h^pfp_u 
dprlsu A¡L$rÓs ‎L$fu_¡ ‎‎ pW$_u âõsph_p L$fhp dpV¡$ `pW$ép„i_u iê$Apsdp„ "L$lp¡ Å¡CA¡' Ap cpN R>¡. 
rhi¡j$ `|hp®_ych dpV¡$ ‎‎"L$fu ‎Sy>Ap¡' R>¡, sp¡ ¼ep„L$ Ap A_ych rinL$p¡A¡ L$fphhp_p¡ lp¡e Ðepf¡ "L$fu Å¡CA¡' 
A¡d R>¡. `pW$ép„i A_¡ ‎‎ |h®op__p A¡L$rÓs ‎D`ep¡S>_ dpV¡$ "dNS> Qgphp¡' A¡d R>¡. Äepf¡ "Ap l„d¡ip„ 
epv$ fpMp¡' dp„ rhÛp\}_¡ ‎dlÒh_u k|Q_p, ‎d|ëep¡ Ap`¡gp„ R>¡. "ip¡^p¡', "dprlsu d¡mhp¡', A_¡ "Ap sd¡ 
ÅZp¡ R>p¡ L¡$ ?' Ap iuj®L$ l¡W$m ‎‎ pW$é`yõsL$ blpf_u dprlsu_u L$ë`_p Ap`hp dpV¡$, s¡dS> h^pfp_u 
dprlsu d¡mhhp dpV¡$ A_¡ õhs„Ó`Z¡ ‎‎"k„v$c® ip¡^_'_u ‎V¡$h `X¡$ s¡ dpV¡$ R>¡. ‎

 ‎l	‎Ap `pW$é`yõsL$ a¼s hN®dp„ hp„Qu_¡, kdÅhu_¡ iuMhhp dpV¡$ _\u, `f„sy S>Zpìep dyS>b L©$rs L$fu,  
rhÛp\}A¡ op_ ‎L¡$hu fus¡ d¡mhhy„ s¡_p dpN®v$i®_ dpV¡$ R>¡ s¡ klS> s¡d_p Ýep_dp„ Aphi¡. L©$rs A_¡ s¡_p 
`f Ap^pqfs ‎õ`ô$uL$fZ D`fp„s hN®dp„_u QQp® `R>u rhÛp\} `yõsL$ hp„Q¡ sp¡ s¡_¡ AOfy„ ‎_l] gpN¡. s¡ 
kp\¡> `pW$dp„\u dm¡gp ‎op__y„ klS> A¡L$ÓuL$fZ A_¡ ×Y$uL$fZ \i¡. `pW$ép„i_u Å¡X¡$ Ap`¡gp„ `|fsp„ A_¡ 
‎ApL$j®L$ rQÓp¡_u `pW$ ‎kdS>hpdp„ dv$v$ \i¡. ‎

 ‎l	‎rinL$p¡A¡ "L$lp¡ Å¡CA¡', "dNS> Qgphp¡,' _u bpbs s¡dS> L©$qs A_¡ âep¡N L$fphu g¡hp dpV¡$ `|h® s¥epfu 
L$fhu. s¡ ‎‎k„b„^u hN®dp„ QQp® Qpgsu lp¡e Ðepf¡ A_p¥`QpqfL$ hpsphfZ fl¡, h^ydp„ h^y rhÛp\}Ap¡ 
QQp®dp„ cpN g¡ s¡ dpV¡$ ‎‎âp¡Ðkpl_ Ap`hy„. rhÛp\}A¡ L$f¡gp„ âep¡N, D`¾$d hN¡f¡_p¡ hN®dp„ Al¡hpg fS|> 
L$fhp¡, âv$i®_ cfhy„, rhop_ ‎‎qv$_ DS>hhp¡ hN¡f¡$ L$pe®¾$dp¡_y„ Mpk âeÐ_`|h®L$ Apep¡S>_ L$fhy„.‎

rinL$p¡ dpV¡$ ‎

dyM`©›$ : rhrh^ L©$rsAp¡, âep¡N_p„ rQÓp¡. 

A„rsd`©›$ : `yZ¡ rS>ëgp_p "rcNhZ'dp„ Aphsp„ "ãg¡d]Np¡' A_¡ AÞe `nuAp¡.
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kpdpÞe rhop_ AÝee_ r_ó`rÑ : ^p¡fZ -  kpsdy„

rhÛp\}Ap¡_¡ Å¡X$udp„/ kd|ldp„/ 
ìe[¼sNs L©$rs L$fhp_u sL$ Ap`hu 
A_¡ s¡d_¡ _uQ¡_u bpbsp¡ dpV¡$ 
âp¡Ðkprls L$fhp. 

•	 `qfkf, _¥krN®L$ âq¾$ep, 
OV$_p_p¡ Å¡hy„, õ`i® L$fhp¡, õhpv$ 
QpMhp¡, N„^ g¡hu, kp„cmhy„ 
S>¡hu op_¡[ÞÖe Üpfp Aæepk 
L$fhp¡. 

•	 âñp¡ Dcp L$fhp A_¡ d__, 
QQp®, fQ_p, kyep¡Áe L©$rs, 
c|rdL$p, _pV$L$, hpv$rhhpv$, 
dprlsu. k„â¡jZ s„Óop_ hN¡f¡_¡ 
dv$v$\u S>hpb d¡mhhp„.

•	 L©$rs, âep¡N, kh£nZ, n¡Ó 
dygpL$ps hN¡f¡_p r_funZ_u   
_p¢^ L$fhu. 

•	 _p¢^ L$f¡gu dprlsu_y„ rhïg¡jZ 
L$fhy„, `qfZpd_y„ A\®OV$_ L$fhy„. 
kpdpÞeuL$fZ L$fhy„, rdÓ A_¡ 
hX$ugp¡ kp\¡ r_óL$j®_u QQp® 
L$fhu. 

•	 _hu L$ë`_p fS|> L$fhu, _hu 
fQ_p/ _d|_p, spÐL$prgL$ 
rhõspf L$fhp¡ hN¡f¡ Üpfp kS>®_-
iugsp âv$ri®s L$fhu. 

•	 klL$pe®, klep¡N, âpdprZL$ 
Al¡hpg Ap`hp¡, k„kp^_p¡_p¡ 
rhh¡L$`|Z® D`ep¡N hN¡f¡ d|ëep¡ 
ApÐdkps L$fhp, õhuL$pfhp 
A_¡ s¡_u âi„kp L$fhu. 

•	 AhL$pi r_funZ_y„ r_ep¡S>_ 
L$fu rhrh^ spfp kd|l, _nÓp¡ 
hN¡f¡_u _p¡„^ L$fhu. 

•	 `qfkfdp„ DØchsp rhrh^ 
k„L$e¡ âÐe¡, Ap`rÑ âÐe¡ ÅN©s 
fl¡hy„ A_¡ L©$rs L$fhu. 

k|Qh¡g i¥nrZL$ âq¾$ep AÝee_ r_ó`rÑ 

rhÛp\}

07.72.01.	Ahgp¡L$_nd rhi¡jspAp¡ (v$p.s. âpZuS>Þe s„sy, v$p„s_p 
âL$pf, Afukp A_¡ L$pQ, hN¡f¡) _p Ap^pf¡ `v$p\® A_¡ kÆh_¡ 
Ap¡mM¡ R>¡. S>¡dL¡$ s¡d_p õhê$`, õ`i®, L$pe® hN¡f¡_u dv$v$\u.

07.72.02.	NyZ^d®, fQ_p A_¡ L$pe®_p Ap^pf¡ `v$p\® A_¡ kÆh_y„             
hN}L$fZ L$f¡ R>¡. S>¡dL¡$ rhrh^ kÆhp¡dp„ `pQ_, A¡L$tgNu A_¡ 
DcetgNu awg, DóZsp_p kyhplL$ A_¡ AhplL$, A¡rkX$^d}, 
b¡CT^d} A_¡ sV$õ\ `v$p\®, L$pQ A_¡ Afukp_u dv$v$\u s¥epf 
\su ârsdp hN¡f¡. 

07.72.03.	NyZ^d®/ gnZp¡_p Ap^pf¡ `v$p\® A_¡ kÆhp¡_y„ hN}L$fZ L$f¡ 
R>¡. v$p.s. h_õ`qsS>Þe A_¡ âpZuS>Þe s„syAp¡, cp¥rsL$ A_¡ 
fpkperZL$ a¡fapf hN¡f¡. 

07.72.04.	 rS>opkp hi DØch¡gp âñp¡_p DÑf ip¡^hp dpV¡$ kfm s`pk 
L$f¡ R>¡. v$p.s. f„Nu_ awgdp„\u L$pY¡$gp¡ AL®$ A_¡ s¡_p¡ D`ep¡N. 
gugp f„N_p _ lp¡e s¡hp `p_p¡ `Z âL$pik„ïg¡jZ L$f¡ R>¡ L¡$ ? 
ka¡v$ âL$pi A¡ rhrh^ f„Np¡_y„ rdîZ R>¡ L¡$ ? 

07.72.05.	âq¾$ep A_¡ OV$_p_p¡ L$pfZ kp\¡ k„b„^ Å¡X¡$ R>¡. v$p.s. `h__p¡ 
h¡N A_¡ lhp_y„ v$bpZ, DNsp `pL$ A_¡ dpV$u_p„ âL$pf, _]Qy„ S>sy„ 
`pZu_y„ õsf A_¡ dp_hu L©$rs, hN¡f¡. 

07.72.06.	âq¾$ep A_¡ OV$_p õ`ô$ L$f¡ R>¡. v$p.s. âpZuS> s„sy `f_u âq¾$ep, 
DóZsp k„¾$dZ_p âL$pf, dp_h A_¡ h_õ`rsdp„ IqÖe A_¡ 
IqÖe k„õ\p, rhÛys ^pf_y„ Ap¥[óZL$ A_¡ Q„ybL$ue `qfZpd, hN¡f¡. 

07.72.07.	fpkperZL$ âq¾$ep_p ip[åv$L$ kduL$fZp¡ gM¡ R>¡. v$p.s.A¡rkX$-
b¡CT âq¾$ep, nfZ, âL$pi k„ïg¡jZ, ðk_, hN¡f¡. 

07.72.08.	dp`_ A_¡ NZsfu L$f¡ R>¡. v$p.s. DóZspdp_, _pX$u_p„ 
^bL$pfp_p¡ v$f, Nrsdp_ hõsy_u TX$`, kpv$p gp¡gL$_p¡ Ap„v$p¡g_ 
L$pm hN¡f¡. 

07.72.09.	h¥opr_L$ k„L$ë`_pAp¡ kdS>hp dpV¡$ k|ÿdv$i®L$, \dp£k agpõL$, 
hN¡f¡ D`L$fZp¡_p¡ D`ep¡N L$f¡ R>¡. 

07.72.10.	Aplpf rhi¡ ÅN©s flu_¡ Aß_u c¡mk¡m_¡ Ap¡mM¡ R>¡. 
07.72.11.	 rhrh^ cp¥rsL$ fpri_y„ dp`_ A_¡ s¡d_p¡ k„b„^ õ`ô$ L$f¡ R>¡. 
07.72.12.	_pdr_v£$ris ApL©$rs/ agp¡ QpV®$ v$p¡f¡ R>¡. v$p.s. dp_h A_¡      

h_õ`rs_u C[ÞÖe k„õ\p; rhÛys `qf`\; âep¡N_y„ r_ep¡S>_, 
f¡id_p L$uX$p_p¡ Æh_¾$d, hN¡f¡. 

07.72.13.	Apg¡M v$p¡fu s¡_y„ A\®OV$_ L$f¡ R>¡. A„sf kde Apg¡M, Ýhr_ 
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1. kÆhp¡_y„ A_yL|$g_ A_¡ hN}L$fZ

h_õ`rsdp„ A_yL|$g_ (Adaptation in plants)
 r_funZ L$fp¡ A_¡ s¼sp¡ `|Z® Lfp¡. (sdpfp `qfkf_u AÞe h_õ`rs rhi¡ `Z gMp¡.) 

h_õ`rs fl¡W$pZ d|m_p¡ âL$pf `p__u rhi¡jsp \X$_u rhi¡jsp

L$dm `pZu s„syde s„syde Np¡mpL$pf, Q`V$p„, dp¡V$p„ duZ_p¡ \f ÅXy„$ L„$v$

\p¡f
hX$

S>gue h_õ`rsdp„ A_yL|$g_ (Adaptation in aquatic plants )

L$fu Sy>Ap¡. 

1.1 fZâv¡$i

				     kÆhp¡dp„_u rhrh^sp L$C L$C bpbsp¡_¡ gu^¡ Ýep_dp„ Aph¡ R>¡ ?

	 `©Õhu `f A_¡L$ âL$pf_u h_õ`rs R>¡. L¡$V$guL$ h_õ`rs_¡ rhrh^ f„N_p„ awgp¡ lp¡e R>¡. L¡$V$guL$         
h_õ`rs `pZudp„ dmu Aph¡ R>¡. sp¡ L¡$V$guL$ `pZu_u AR>s lp¡e s¡hp fZâv¡$idp„ dmu Aph¡ R>¡. L¡$V$guL$ 
h_õ`rs k|ÿdv$i®L$ e„Ó rh_p v¡$Mpsu _\u sp¡ L¡$V$guL$ h_õ`rs rhipmL$pe lp¡e R>¡. L¡$V$guL$ h_õ`rs 
bfaugp âv¡$idp„ ̀ Z dmu Aph¡ R>¡. h_õ`rs âdpZ¡ âpZuAp¡dp„ ̀ Z rhrh^sp Å¡hp dm¡ R>¡. A`©óW$h„iu 
sp¡ L¡$V$gpL$ `©óW$h„iu s¡dS> S>gQf, c|Qf, EceQf, M¡Qf, kfL$_pfp A¡hp„ A_¡L$rh^ âpZuAp¡\u 
Ap`Ï„ S>Ns cf¡gy„ R>¡. Ap Å¡C_¡ Ap`Z_¡ klS> âï_ \pe L¡$, kÆhp¡dp„ ApV$gu rhrh^sp ip L$pfZ¡ 
r_dp®Z \C li¡ ?

L$píduf A_¡ fpS>õ\p_ Ap âv¡$ip¡dp„ dmu Aphsp„ âpZu A_¡ h_õ`rs 
A¡L$ S> âL$pf_p„ R>¡ L¡$ ? s¡dp„ ¼ep¡ afL$ R>¡, s¡ sd¡ L$lu iL$ip¡ L¡$ ?  

	 L$píduf S>¡hp bfaugp âv¡$idp„ v¡$hv$pf, `pC_, 
k|Qu`Z} h©np¡ dp¡V$p âdpZdp„ v¡$Mpe R>¡.  fpS>õ\p_ S>¡hp 
fZâv¡$idp„ bphm, \p¡f hN¡f¡ h_õ`rs dp¡V$p âdpZdp„ 
lp¡e R>¡. s¡S> fus¡ fZdp„ v¡$Mpsp„ KV$, L$pídufdp„ Å¡hp 
dmsp„ _\u. Aph„y  L¡$d ?  
A_yL|$g_ (Adaptation)
	 âÐe¡L$ kÆh S>¡ `qfkf A_¡ hpsphfZdp„ fl¡ R>¡ s¡_¡ 
A_yL|$m \hp dpV¡$ s¡_p ifuf_p Ahehp¡dp„ s¡dS> Æh_ 
Æhhp_u `Ùrsdp„ L$pmp_yê$` \e¡gp a¡fapf_¡ "A_yyL|$g_' 
L$l¡ R>¡. Apd v$f¡L$ kÆh `p¡sp_p Ar^hpkdp„ Æh_ 
V$L$phhp A_¡ kamsp\u Æhhp A_yL|$g_ kp^¡ R>¡.

	 sdpfp `qfkfdp„ _v$u, _pmp, smph, kfp¡hf, Ly„$X$ hN¡f¡ S>mpiep¡_y„           
r_funZ L$fp¡. S>du_ A_¡ `pZu `f_u h_õ`rsdp„ ip¡ saphs v¡$Mpe R>¡ ? 

L$lp¡ Å¡CA¡ ! 

epv$ L$fp¡.
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S>mpiedp„_u L¡$V$guL$ h_õ`rs_p d|m srmep_u dpV$udp„ M|„`¡gp„ lp¡e R>¡,
\X$ `pZudp„ X|$b¡gp„ `f„sy `p_, awg `pZu D`f sfsp„ lp¡e R>¡. L¡$V$guL$ h_õ`rs 
sp¡ d|m krls `pZudp„ sfsu lp¡e R>¡. 

1.2 S>gue h_õ`rs 

1.3 L$dm_u v$p„X$u

s¡\u h_õ`rs Nrsdp_ `pZu_p âhpldp„ `Z V$L$u iL¡$ R>¡. \X$ A_¡ `p__u v$p„X$udp„ lhp_p `p¡gpZ   
h_õ`rs_¡ `pZu D`f sfhp dpV¡$ D`ep¡Nu \pe R>¡. 

1. Am| (`psfp_p„ `p_), L$dm_p„ `p__p `©óW$cpN `f\u `pZu
kfu L¡$d Åe R>¡ ?

2. Ap h_õ`rs_p„ `p_ `pZudp„ L$p¡lhpsp„ L¡$d _\u ?
3. Ap h_õ`rs_p„ d|m _p_p„ A_¡ s„syde L¡$d R>¡ ?
fZâv¡$i_u h_õ`rsdp„ A_yL|$g_ (Adaptation in desert plants )

A¡L$ \p¡f A_¡ A¡L$ `yóL$m `p_hpmu h_õ`rs_p `p__u afs¡ àgpõV$uL$_u 
\¡gu bp„^u s¡_¡ khpf\u sX$L$pdp„ fpMp¡. b`p¡f¡ A¡ L|„$X$p hN®dp„ gphu r_funZ L$fp¡. 

bÞ_¡ \¡gudp„ `pZu_y„ âdpZ kfMy„ R>¡ L¡$?

fZâv¡$i_u h_õ`rs_¡ `p_ lp¡sp„ _\u. A\hp sp¡ 
`p_ M|b _p_p„, kp¡C ApL$pf_p„ A\hp L$p„V$pdp„ ê$`p„sf 
\e¡gp„„ lp¡e R>¡. Ap fQ_p_¡ L$pfZ¡ blz Ap¡Ry>„ ̀ pZu hfpmê$`¡ 
blpf Aph¡ R>¡. s¡d_p„ \X, `pZu A_¡ AÞ__p¡ k„N°l L$f¡ 
R>¡ s¡\u dp„kg (ÅX$p) lp¡e R>¡. `p__p Acph¡ \X$_¡ S> 
âL$pi k„ïg¡jZ L$fhy„ `X¡$ R>¡. s¡\u \X gugp„ lp¡e R>¡. Ap 
h_õ`rs_p d|m `pZu_u ip¡^dp„ M|b KX$p Åe R>¡. sp¡ 
L¡$V$guL$ h_õ`rs_p d|m v|$f v|$f a¡gpe R>¡. Ap h_õ`rs_p 
\X$ D`f `Z duZ_p¡ ÅX$p¡ \f lp¡e. 1.4 \p¡f 

dNS> Qgphp¡. 

L$fu Sy>Ap¡. 

`pZudp„ srme¡ L¡$V$guL$ h_õ`rs 
lp¡e R>¡. L$dm, S>g`Z} hN¡f¡_u 
v$p„X$u$ _fd, `p¡gu A_¡ `p¡Qu lp¡e R>¡. 

OZu S>gue h_õ`rs_p„ `p_ 
A_¡ \X$ `f duZ_p¡ \f lp¡e R>¡. 
L¡$V$guL$ h_õ`rs_p„ `p_ _p_p„ 
kp„L$X$p„ A_¡ fubu_ S>¡hp„ `psmp„ 
lp¡e R>¡. 
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ba}gp âv¡$i_u h_õ`rsdp„ A_yL|g_ (Adaptation in snowy region plants )

	 bV$pV$p, dNamu, k|fZ, S>g`Z}, Ly„$hpf`pWy„$, bphm, 
NpS>f, L$p„v$p buV$, L$pf¡gp„, Öpnh¡g, s¡dS> sdpfp `qfkfdp„ 
dmu Aphsu h_õ`rs_p L$ep Aheh_y„ A_yL$|g_ \ey„ R>¡. s¡ 
r_funZ L$fu_¡ gMp¡. 

 r_funZ L$fp¡ A_¡ QQp® L$fp¡.

L$lp¡ Å¡CA¡ !
ba}gp âv¡$i_u h_õ`rs_u X$pmuAp¡ _uQ¡ sfa Y$msp„ ApL$pfdp„ L$d 

h^¡ R>¡ ? 

	 ba}gp (W„$X$p) âv¡$i_u h_õ`rsdp„ dy¿eÐh¡ v¡$hv$pf, ̀ pC_ 
S>¡hp k|rQ `Z® h©np¡_p¡ kdph¡i \pe R>¡. s¡d_p¡ ApL$pf i„Ly$ 
S>¡hp¡ lp¡e R>¡. X$pmuAp¡ S>du_ sfa Y$m¡gu lp¡e R>¡. Al]    
rldhjp® \pe R>¡ s¡\u W„$Xu_y„ âdpZ h^¡ R>¡. i„Ly$ ApL$pf_¡ gu^¡, 
h_õ`rs D`f `X$sp¡ bfa S>dp   \sp¡ _\u. kfu `X¡$ R>¡. s¡dS> 
ÅX$u R>pg_¡ L$pfZ¡ W„$X$udp„ `Z V$L$u iL¡$ R>¡. 

S>„Ng âv¡$i_u h_õ`rsdp„ A_yL|$g_
(Adaptation in forest plants )

	 Ap âv¡$idp„ h©np¡, TpX$hp„, R>p¡X$, 
A¡hp rhrh^ âL$pf dmu Aph¡ R>¡. 
k|e®âL$pi d¡mhhp dpV¡$ h_õ`rsdp„ 
õ`^p® lp¡e R>¡. S>„Ngdp„ k|e®âL$pi 
d¡mhhp dpV¡$ h©np¡ KQp„ h^¡ R>¡ s¡d_p 
Ap^pf¡ h¡gpAp¡ `Z KQp QY¡$ R>¡. 
h¡gp_p \X$ `f [õâ„N S>¡hp sp„sZp 
A¡V$g¡ \X$_y„ A_yL|$g_ S> R>¡.    

Opkhpmp âv¡$i_u h_õ`rsdp„ A_yL|$g_  (Adaptation in grassland plants)
	 Opkhpmp âv¡$idp„ dp¡V$p âdpZdp„ _p_p„ TpX$hp„ A_¡ Opk_p rhrh^ âL$pf dmu Aph¡ R>¡. Ap Opk_p 
d|m s„syde lp¡hp\u S>du__y„ ^p¡hpZ AV$L¡$ R>¡. rhjyh©sue âv¡$ip¡dp„ NuQ S>„Ng lp¡e R>¡. s¡\u âpZuAp¡ 
Ry>`pC_¡ flu iL¡$ R>¡. sp¡ W„X$p âv¡$idp„ ENsy„ Opk Ap¡R>u KQpC_y„ (byV$Ly„$) lp¡e R>¡. s¡\u s¡dp„ kkgp„ S>¡hp„ 
âpZuAp¡ fl¡ R>¡. Xy„$Nf_p Y$p¡mph `f, DÃQ âv¡$i, d¡v$p_u âv¡$idp„ dp¡V$p âdpZdp„ QfpZ_u (Qfhp dpV¡$) 
S>du_ dmu Aph¡ R>¡. 

1.6 S>„Ng

1.7

1.5 v¡$hv$pf h©n

    k|fZ A_¡ bV$pV$p
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AÞ_N°lZ dpV¡$ h_õ`rsdp„ \e¡gy„ A_yL|$g_ (Adaptation for food in plants)

1.8 Adfh¡g

1.9 hu_k agpeV²µ$`

1.10 dpR>gu 

	 kpdpÞe fus¡ b^u h_õ`rs S>du_ `f [õ\f A_¡ õhe„`p¡ju 
lp¡e R>¡. Adfh¡g S>¡hu h_õ`rs `f`p¡ju lp¡e R>¡. Adfh¡g_y„ ifuf 
A¡V$g¡ a¼s `ump sp„sZp_y„ Åmy„. `p_ (`Z®) _ lp¡hp\u s¡ `p¡s¡ 
`p¡sp_y„ AÞ_ s¥epf L$fu iL¡$ _rl. `f„sy buÆ h_õ`rs_p                      
\X$dp„\u (âL$p„X$dp„\u) `p¡jL$Öìep¡ ip¡ju g¡hp dpV¡$ s¡_¡ ip¡jL$ 
(QykL$) lp¡e R>¡. Ap ip¡jL$p¡ Ap^pfL$ h_õ`rs_u fkhprl_u A_¡ 
S>ghprl_u ky^u `lp¢Qu_¡ AÞ_ s\p `pZu ip¡ju g¡ R>¡.
	 awNdp„ `Z lqfsL$Zp¡ lp¡sp _\u s¡\u s¡ âL$pik„ïg¡jZ          
L$fu iL$su _\u s¡\u cpMfu, `pJ S>¡hp õV$pQ® (L$p„Æ) hpmp      
`v$p\p£dp„\u s¡ AÞ_ ip¡j¡ R>¡. AÞ_ ip¡jhp dpV¡$ awN_¡ `Z d|m 
S>¡hp s„sy lp¡e R>¡. 
	 h_õ`rs_u h©[Ý^ dpV¡$ _pCV²$p¡S>_, ap¸õafk A_¡ `p¸V¡$ried 
S>¡hp OV$L$p¡_u S>ê$f lp¡e R>¡. S>¡ S>du_dp„ _pCV²$p¡S>__u AR>s lp¡e, 
Ðep„ DNsu h_õ`rs S>¡dL¡$, hu_k agpe V²„$` X²$p¡k¡fp, (L$uV$L$cnu) 
OV$`Z} (`uQf àgpÞV$) hN¡f¡ L$uV$L$p¡_y„ cnZ L$fu_¡ _pCV²$p¡S>__u 
S>ê$qfeps `|fu L$f¡ R>¡. Aphu h_õ`rs L$uV$L$p¡_¡ ApL$j}_¡ `L$X$u
fpMhp dpV¡$ `p_ A_¡ awgdp„ A_yL|$g_ kp^¡ R>¡.

âpZuAp¡dp„ A_yL|$g_ (Adaptation in animals)

CÞV$f_¡V$ dpfp¡ rdÓ www.mbgnet.net k„L¡$sõ\m `f\u     
h_õ`rs A_yL|$g__u dprlsu d¡mhp¡.

sdpfu Apk`pk lp¡e A_¡ sd¡ Å¡e¡gp„ lp¡e s¡hp„ âpZuAp¡_u epv$u b_php¡. lh¡ kd|ldp„ b¡ku 
rdÓp¡A¡ L$f¡gu epv$u A_¡ sd¡ L$f¡gu epv$udp„_p„ âpZuAp¡dp„ fl¡gu rhrh^sp_u syg_p L$fp¡. L$p¡Z ¼ep„ fl¡ R>¡? 
iy„ Mpe R>¡ ? L$fp¡X$fÄS>y> R>¡ L¡$ ? `p„Mp¡, Q|C, `|„R>X$u R>¡ L¡$ ? Ap dyØp_¡ Ap^pf¡ QQp® L$fp¡. 

hN}L$fZ s¼sp¡ b_phu S>du_ `f A_¡ `pZudp„ fl¡sp„ âpZuAp¡_p„ ifufdp„ ¼ep¡ afL$ v¡$Mpe R>¡ ?
S>du_ `f fl¡sp„ âpZuAp¡ L$fsp„ `pZudp„ fl¡sp„ âpZuAp¡_u ÐhQp (QpdX$u), ifuf_p¡ ApL$pf

hN¡f¡dp„ a¡fapf v¡$Mpe R>¡. dpR>gu_u ÐhQp `f c]NX$p„ s¡dS> ifuf `f `n (`p„M) lp¡e R>¡. bÞ_¡ sfa\u 
ifuf_p¡ ApL$pf kp„L$X$p¡ \sp¡ Åe R>¡. ðk_ dpV¡$ _pL$_¡ bv$g¡ Q|C lp¡e R>¡. `p„`Zp¡ `pfv$i®L$ lp¡e R>¡. Ap 
âpZuAp¡_p ifufdp„ lhp_u L$p¡\muAp¡ lp¡e R>¡. 

Q|C c]NX$p

`n
v¡$X$L$p¡, bsL$, L$pQbp_p ifuf_y„ r_funZ L$fp¡. 

1. `N_p¡ D`ep¡N s¡Ap¡ i¡_p dpV¡$ L$f¡ R>¡ ?
2. v¡$X$L$p¡ `pZudp„ lp¡e Ðepf¡ i¡_p\u ðk_ L$f¡ R>¡?
3. 	v¡$X$L$p_p `pR>gp `N gp„bp R>¡ s¡_p¡ s¡_¡ ip¡

D`ep¡N \pe R>¡ ?
4. 	bsL$ `pZudp„ lp¡e sp¡ `Z cu_y„ \s„y _\u,

L¡$d ?
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v¡$X$L$p¡, bsL$, Ap âpZuAp¡_u `N_u Ap„NmuAp¡ `X$v$p\u 
Å¡X$pe¡gu lp¡hp\u sfp`p_u, S>¡d s¡_p¡ D`ep¡N \pe R>¡. bsL$, 
`pZdfOp¡ (`pZ L$p¢bX$u) Ap `nuAp¡_u `p„Mp¡ A_¡ `uR>p„ s¥gu 
(QuL$Zu)$ lp¡hp\u, `pZu kfu Åe R>¡. v¡$X$L$p_p `N_u                
Ap„NmuAp¡_¡ Å¡X$sp `X$v$p, MfbQX$u ÐhQp A_¡ rÓL$p¡Zu dp\y„ 
lp¡hp\u s¡ `pZudp„ kl¡gpC\u sf¡ R>¡. `pZudp„ s¡dS> S>du__u 
A„v$f fl¡ Ðepf¡ ÐhQp\u ðk_ L$f¡ R>¡ A_¡ S>du_ `f lp¡e Ðepf¡  
_pL$ A_¡ a¡akp„\u, Apd s¡ S>du_ A_¡ `pZu bÞ_¡ W¡$L$pZ¡ flu iL¡$ 
R>¡. v¡$X$L$p_u rhriô$ âL$pf_u ̀ uW$ s¡_¡ Opkdp„ R|>`hpdp„ dv$v$ L$f¡ R>¡.
	 sd¡ ÅZsp lp¡e s¡hp AÞe DceQf âpZuAp¡_p„ _pd 
L$lp¡. s¡d_p„ A_yL$|g__p¡ Aæepk L$fp¡. 

fZâv¡$i_p„ âpZuAp¡dp„ A_yL|$g_$  (Adaptation in desert animals)

1.12 tkl

1.11  bsL$

S>„Ng A_¡ Opk_p âv¡$ip¡dp„ fl¡sp„ âpZuAp¡dp„ A_yL$|g_(Adaptation 
in Forest and Grassland animals)
	 S>„Ngu L|$sfp, riepm, hfy, hpO, tkl S>¡hp„ dp„kplpfu       
âpZuAp¡_p `N dS>b|s lp¡e R>¡. `Ndp„ _lp¡f lp¡e R>¡. s¡_p v$p„s 
suÿZ lp¡e R>¡. Aphp v$p„s_p¡ s¡d_¡ ip¡ D`ep¡N \pe R>¡ ?
	 hpO_p `N_p srme¡ Npv$u lp¡e R>¡. s¡\u s¡_u lpS>fu hsp®su _\u 
s¡\u s¡ klS> s¡_p cÿe_¡ `L$X$u g¡ R>¡. dp„kplpfu âpZuAp¡dp„ Ap„Mp¡_y„ 
õ\p_ Ql¡fp_p kp„L$X$p \sp cpN ̀ f kpd¡ lp¡e R>¡ s¡\u s¡Ap¡ v|$f Ec¡gp 
cÿe_¡ Å¡C iL¡$ R>¡. 
	 ipL$plpfu âpZuAp¡_u Ap„Mp¡ L$`pm_u _uQ¡_u bpSy>A¡ lp¡e R>¡ 
s¡\u s¡Ap¡ rhipm rhõspf Å¡C iL¡$ R>¡ A_¡ iÓy\u bQhp_u i¼esp 
h^¡ R>¡. ipL$plpfu âpZuAp¡_p `N `Z _uQ¡ sfa, S>sp kp„L$X$p `psmp 
A_¡ Mfuhpmp lp¡e R>¡. dS>b|s `N lp¡hp\u TX$`u Ly$v$L$p dpfsp„    
v$p¡X$u iL¡$ R>¡. Aphp„ âpZuAp¡_p gp„bp-Ecp L$p_ v|$f\u Aphsp 
AhpS>_¡ `pfMu g¡ R>¡. lfZ, L$pmhuV$ hN¡f¡ âpZuAp¡_p¡ f„N `Z 
`qfkf kp\¡ cm¡ s¡hp¡ lp¡e R>¡. h_õ`rs_p \X$ Qphu_¡ Mphp dpV¡$ 
s¡d_¡ dS>b|s v$p„s lp¡e R>¡. 1.13 L$pmhuV$

	 fZ âv¡$idp„ `pZu_u suh° s„Nu lp¡e R>¡ s¡\u ifufdp„_y„ 
`pZu V$L$phu fpMhp, Ðep„ fl¡sp„ âpZuAp¡_u ÐhQp ÅX$u lp¡e R>¡. 
`N gp„bp A_¡ srme¡ Npv$u lp¡e R>¡. _pL$ `f ÐhQp_y„ AphfZ 
lp¡e R>¡. ̀ p„`Zp¡ gp„bu A_¡ ÅX$u lp¡e R>¡. fZâv¡$idp„ Jv$f, kp`, 
L$p¡mu, kfX$p hN¡f¡ âpZuAp¡ KX$p v$fdp„ fl¡ R>¡. 

1.14 fZâv¡$i_p„ âpZu

Ap„NmuAp¡_¡ 
Å¡X$sp `X$v$p
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rld âv¡$i_p„ âpZuAp¡dp„ A_yL|$g_ 
(Adaptation in  snowy region animals)

1.16  `nuAp¡dp„ A_yL$|g_

	 epL$, Û°yhue f]R> (Polar bear), ka¡v$ riepm, `lpX$u 
bL$fu, Q„v¡$fu riepm, kpeb¡fue_ lõL$u Ly$sfp¡, rld v$u`X$p¡, 
hN¡f¡ âpZuAp¡_p„ rQÓp¡ s¡ kp\¡ rhjyhh©Ñue S>„Ngp¡dp„ fl¡sp„ Ap 
âpZuAp¡_p„ rQÓp¡ `Z CÞV$f_¡V$ `f\u d¡mhp¡ A_¡ syg_p L$fp¡. 
	 rld âv¡$idp fl¡sp„ b^p„ âpZuAp¡_u ÐhQp `f gp„bu A_¡ 
OpV$u ê„$hpV$u, ka¡v$ L¡$ ê$`¡fu f„N hN¡f¡ rhi¡jsp R>¡. s¡_p¡ s¡d_¡ ip¡ 
D`ep¡N \sp¡ li¡ ? 

L$lp¡ Å¡CA¡ !

lhpdp„ k„Qpf L$fsp„ âpZuAp¡_y„ A_yL|g_ 
(Adaptation in aerial animals)

	 fõsp `f v$p¡X$sp„ hpl_p¡ A_¡ ApL$pidp„ EX$sp„ rhdp_p¡_u     
fQ_pdp„ dy¿e afL$ ¼ep¡ ? 
	 `nuAp¡_y„ ifuf `Z R>¡X$¡\u kp„L$Xy„$ \sy„ Åe R>¡. s¡\u s¡d_¡ 
lhp_p¡ rhfp¡^ _X$sp¡ _\u. ifuf `f `]R>p„_y„ AphfZ, ApNm_p 
`N_y„ `p„Mp¡dp„ ê$`p„sf, `p¡gp„ lp„X$L$p, Ap L$pfZ¡ s¡d_p ifuf lgL$p$ 
A_¡ EX$hp_¡ A_yL|$g bÞep R>¡. 
	 L$uV$L$p¡_p„ ifufp¡ `Z R>¡X¡$\u kp„L$X$p„ A_¡ lgL$p„ lp¡e R>¡. 
`p„Mp¡_u b¡ Å¡X$uAp¡ A_¡ `psmu L$p„X$u S>¡hp `N_u fQ_p_¡ gu^¡ 
L$uV$L$p¡ lhpdp„ EX$u iL¡$ R>¡. s¡dS> L$uV$L$p¡_¡ sd¡ Qpgsp„ `Z Å¡ep„ 
li¡. QpdpQuqX$ey„ s¡_p ApNgp `N_u Ap„NmuAp¡ hÃQ¡ QpdX$u_p 
`X$v$p lp¡hp\u EX$u iL¡$ R>¡. 

sdpfp `qfkfdp„_p rhrh^ `nu A_¡ L$uV$L$p¡_y„ r_funZ L$fp¡.

kfL$_pfp„ âpZuAp¡dp„ A_yL|$g_ (Adaptation in reptiles)
	 kp`, Amrke„y L¡$hu fus¡ kfL¡$ R>¡ s¡_y„ v|$f\u r_funZ L$fp¡. 
kfL$su hMs¡ s¡ ¼ep Ahehp¡ hp`f¡ R>¡ ? s¡ dpV¡$ rhi¡j bv$gph \ep¡ 
L¡$ ? s¡_u _p¢^ L$fp¡. Nfp¡mu, dNf, L$p„QuX$p¡ (kfX$p¡) hN¡f¡ âpZuAp¡ 
õ_pey_u rhriô$ fQ_p_p¡ D`ep¡N L$fu_¡ kfL¡$ R>¡. s¡d_u ÐhQp, 
`„Å, rhriô$ f„N hN¡f¡dp„ A_yL|$g_ \e¡gy„ v¡$Mpe R>¡. S>¡d L¡$ Nfp¡mu, 
Op¡ (Op¡f`X$)_p `„Å _lp¡fhpmp A_¡ `psmp lp¡e R>¡. kp`_u ÐhQp 
`f c]NX$p„ lp¡e R>¡.  

`p„Mp¡

_lp¡fhpmp `„Å 

kp„L$X$p ifuf

1.15 ba}gp âv¡$i_p âpZu

1.17  kfL$_pfp„ âpZuAp¡ 
(kqfk©`)
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AÞ_-N°lZ dpV¡$ âpZuAp¡dp„ \e¡gy„ A_yL|$g_ (Adaptation for food in animals)

	 âpZuAp¡_y„ ipL$plpfu A_¡ dp„kplpfu A¡d b¡ S|>\dp„ hN}L$fZ \pe 
R>¡. s¡ dpV¡$ s¡d_pdp„ rhrióV$ a¡fapf \e¡gp¡ S>Zpe R>¡. s¡\u âpZuAp¡ 
kl¡gpC\u AÞ_N°lZ L$fu iL¡$ R>¡. Ap bpbs Aq^L$ dprlsu "`p¡jZ' 
Ap `pW$dp„ d¡mhuiy„. 
	 v¡$X$L$p¡, kp`, `nu, dÃR>f, `s„rNep„ S>¡hp„ âpZu `p¡sp_y„ cÿe       
L¡$hu fus¡ d¡mh¡ R>¡ A_¡ Mpe R>¡ s¡ dpV¡$_u Ar^L$ dprlsu d¡mhhp dpV¡$ 
qX$õL$hfu, _¡i_g ÆAp¸N°pauL$ Qµ_g `f_p L$pe®¾$d Sy>Ap¡.

`qfkf kp^çe® dpV¡$ âpZuAp¡dp„ \e¡gy„ A_yL|$g_ (Adaptation for  environment similarities)

l„d¡ip„ Ýep_dp„ fpMp¡ 

	 A_yL|$g_ A¡ Ðhqfs \su âq¾$ep _\u. s¡ r_f„sf Qpgsu âq¾$ep R>¡. lÅfp¡ hj® `|h£ A[õsÐhdp„ 
lsp„ s¡hp„ âpZuAp¡ A_¡ ApS>_p„ âpZuAp¡_p„ ifufdp„ \e¡gp¡ a¡fapf A¡ `qf[õ\rsS>Þe A_yL|$g_ S> 
R>¡. Ap h¥rhÝe_y„ S>s_ L$fhy„ A¡ Ap`Zu afS> R>¡. 

r_funZ_p Ap^pf¡ _uQ¡_p¡ L$p¡W$p¡, `|Z® L$fp¡ (`qfkfdp„_p„ AÞe âpZuAp¡_y„ `Z r_funZ L$fp¡.)

\e¡gy„ A_yL|$g_ âpZu A_yL|$g__p¡ D`ep¡N

suÿZ v$p„s tkl, hpO dp„k apX$u_¡ Mphp dpV¡$
AZuv$pf Qp„Q 
V|„$L$u Qp„Q
gp„bu QuL$Zu Æc
gp„bu X$p¡L$

 	 Ar^hpk A_ykpf cp¥Np¡rgL$ `qf[õ\rs âdpZ¡, rhriô$ `qfkfdp„ Æhhy„, `y_fy$Ð`pv$_/ âS>__ 
L$fu Ås V$L$phhu, AÞ_ d¡mhhy„, iÓy\u fnZ L$fhy„. Aphu A_¡L$ bpbsp¡ dpV¡$ AgN AgN Ahehp¡dp„ 
A_¡ ifufq¾$epAp¡dp„ \sp¡ a¡fapf A¡V$g¡ A_yL|g_. 

1.18 AÞ_N°lZ dpV¡$_p A_yL|$g_

	 rhrh^ f„N_p„ `s„rNep„, kfX$p, susuOp¡X$p¡ hN¡f¡ kl¡gpC\u v¡$Mpsp„ _\u L$pfZ h_õ`rs `f,         
Opkdp„ L¡$ TpX$_p \X$ `f lp¡e Ðepf¡ s¡d_p¡ f„N `qfkf_p f„N kp\¡ cmu Åe R>¡.
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X$prh®__p¡ DÐ¾$p„rshpv$ (Darwin’s theory of evolution)
 	 Qpëk® X$prh®_ Ap Æhip÷oA¡ A_¡L$ âpZu A_¡ h_õ`rs_p¡ 
Aæepk L$fu_¡ spfìey„ L¡$ S>¡ kÆhp¡ `l¡gp_p `ep®hfZdp„ V$L$u fl¡hp dpV¡$ 
kp¥\u h^y knd lsp„, s¡ S> kÆh `R>u_p L$pmdp„ V$L$hp_u i¼esp kp¥\u 
h^y lp¡e R>¡. s¡_¡ S> "knd S> V$L$i¡' (Survival of the fittest) rkÝ^p„s 
L$l¡ R>¡. Ap X$prh®__p¡ â\d rkÝ^p„s R>¡. 

A¡L$pv$ kÆh s¡_¡ apev$p¡ \pe s¡hu rhi¡jsp gC_¡ S>Þd¡ A_¡ V$L¡$ sp¡ 
s¡_p `R>u_u `¡Y$u s¡_p S>¡hu S> b_¡ R>¡. Ap X$prh®__p¡ buÅ¡, rkÙp„s R>¡ 
s¡_¡ `Z "âL©$rs_u `k„v$Nu' _p¡ rkÙp„s L$l¡ R>¡.

L$pg® rgr_ek_u qÜ-_pd `Ùrs (Binomial Nomenclature of Carl Linnaeus)
kdÅ¡ L¡$ A¡L$ hN®dp„ L$buf L¡$ qL$fZ _pd_p Qpf rhÛp\}Ap¡ R>¡. s¡ `¥L$u A¡L$ S> rhÛp\} rhi¡ sd¡ bp¡gp¡ 

R>p¡ s¡ AÞe rhÛp\}Ap¡_¡ r_:k„qv$Á^`Z¡ kdÅe s¡ dpV¡$ sd¡ iy„ L$fip¡ ? Ap`Z¡ s¡_y„ `|Z® _pd bp¡guiy„.
S>¡dL¡$, _pd  kp\¡ AV$L$ `Z. Ap \C qÜ-_pd `Ý^rs.

âÐe¡L$ kÆh_¡ Ap¡mMhp dpV¡$ qÜ-_pd `Ý^rs_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. s¡ âdpZ¡ âÐe¡L$ kÆh_¡ 
A¡L$ h¥opr_L$ _pd Ap`hpdp„ Apìey„ R>¡. Ap _pddp„ b¡ k„op R>¡. `l¡gu k„op âÅrs A_¡ buÆ k„op Års 
v$ip®h¡ R>¡. Ap„sffpô²$ue _pdL$fZk„rlsp_ykpf kh® kÆhp¡_¡ qÜ-_pd `Ý^rs\u h¥opr_L$ _pd Ap`hpdp„ 
Apìey„ R>¡. 

A¡L$ S> Ås_p b^p kÆhp¡ A¡V$gp kdp_ lp¡e R>¡ L¡$ s¡d_„y âS>__ A_¡ h„ih©[Ý^ \pe R>¡. v$p.s. 
vy$r_ep_u b^u rbgpX$uAp¡ A¡L$ S> âÅrsdp„ Aph¡. s¡d_p f„N, KQpC ̀ |„R>X$u_u g„bpC A¡hp L$p¡C`Z c¡v$ lp¡e 
R>sp„ k„¾$dZ \pe R>¡. S>¡dL¡$ âpZudp„ dfOu, Npe, L|$sfp hN¡f¡.. A_¡ h_õ`rsdp„ Ap„bp, OJ, dL$pC hN¡f¡.

h_õ`rs A_¡ âpZuAp¡_y„ hN}L$fZ ip dpV¡$ ? A_¡ ¼ep ¼ep dp`v„$X$_p Ap^pf¡ 
L$fpe R>¡ ? 

kÆhp¡_y„ hN}L$fZ (Classification of living organisms)

Ap h¥opr_L$ \C Nep

	 Ap`Zu Qp¡sfa Ap h¥rhÝekcf 
k©rô$_p r_dp®Z dpV¡$ L$fp¡X$p¡ hj® gpÁep„. 
A¡L$ S> hMsdp„ kÆhp¡_p¡ Aæepk L$fu_¡ 
Ýep_dp„ fpMhp_y„ Ap`Ï„ NSy> _\u. 
	 ApS> ky^u A_¡ h¥opr_L$p¡A¡ Sy>v$p-
Sy>v$p r_v£$i (dp`v„$X$) hp`fu_¡ h_õ`rs 
s\p âpZu_y„ hN}L$fZ L$e¯y R>¡. Aphp 
hN}L$fZ_u A¡L$ kp„L$mu b_¡ R>¡. s¡_u 
iê$Aps "âpZu k©rô$' L¡$ "h_õ`rs k©rô$' 

`v$p_y¾$d Ap„bp¡ dp_h

k©rô$ (Kingdom) Plantae Animalia

k„O (Phylum) Anthophyla Chordata

hN® (Class) Dicotyledonae Mammalian

NZ (Order) Sapindales Primates

Ly$m (Family) Anacardiaceae Hominidae

âÅrs (Genus) Mangifera Homo

Års (Species) indica sapiens

epv$ L$fp¡ 

A¡d \pe R>¡. Ðepf `R>u kÆhp¡_p rhrh^ NyZ^dp®¡dp„  dy¿e A_¡ d|mc|s kpçe s\p c¡v$_¡ Ap^pf¡ S|>\ 
s¥epf \pe R>¡. s¡_¡ "hN}L$fZ_p¡ `v$p_y¾$d' (Hierarchy of classification)  L$l¡ R>¡.
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h_õ`rs A_¡ âpZu k©rô$dp„ qÜ-_pd `Ý^rsA¡ L$f¡gp hN}L$fZ_p 
L¡$V$gpL$ Dv$plfZp¡ Al] Apàep R>¡. s¡_u hN®dp„ QQp® L$fp¡. 

kÆh h¥opr_L$ _pd
L|$sfp¡ L$µ_uk a¸dugµfuk

Npe bp¸k V$pµfk
Åk|v$ rlrbõL$k fp¡kp-kpe_¡Þkuk

Sy>hpf kp¡fOd ìlgN¡f

õhpÝepe

1. ip¡^p¡ dpfp¡ Å¡X$uv$pf !
"A' S|>\ "b'S|>\
1. L$dm		 A. awg A_¡ `p_ L$uV$L$p¡_¡ ApL$j£ R>¡.
2. Ly„$hpf`pWy„$		b. AÞ_N°lZ dpV¡$ ip¡jL$ lp¡e R>¡.
3. Adfh¡g		L$. fZdp„ fl¡hp A_yL|$rgs
4. OV$`Z} 		X$. `pZudp„ fl¡hp A_yL|$rgs

2. aL$fp¡ hp„Qu, âï_p¡_p S>hpb sdpfp iåv$dp„ gMp¡.
lz„ `¢[Áh_, bap®m âv¡$idp„ flz„ R>y>„. dpfp ifuf_u
`¡V$ sfa_u bpSy> ka¡v$ R>¡. dpfu ÐhQp ÅX$u lp¡C,
ÐhQp _uQ¡ Qfbu_p¡ \f R>¡. dpfy„$ ifuf R>¡X¡$\u
kp„L$Xy„$ R>¡. dpfu `p„Mp¡ ApL$pfdp„ _p_u R>¡. dpfu
Ap„NmuAp¡ ÐhQp_p `X$v$p\u Å¡X¡$gu R>¡. Ad¡
kd|ldp„ fluA¡ R>uA¡.
A. dpfu ÐhQp ÅX$u, ka¡v$ f„N_u A_¡ Qfbu_p

\fhpmu L¡$d R>¡ ?
Ap. Ad¡ kd|ldp„ A¡L$d¡L$_u _ÆL$ S> L¡$d fluA¡ 

R>uA¡ ?
B. ^°yh âv¡$idp„ L$pedõhê$`¡ hkhpV$ A\¤

sdpfpdp„ ¼e„y A_yL$|g_ \hy„ S>ê$fu R>¡ ? ip
dpV¡$ ?

C. lz„ ¼ep cp¥Np¡rgL$ âv¡$idp„ flz„ R>y>„ ? L¡$d ?
3. Mp¡Vy„$ L$p¡Z L$p¡Z bp¡g¡ R>¡ ?

A. hp„v$p¡ : d_¡ `p„Q `N R>¡.

Ap.	dfOu : dpfu Ap„NmuAp¡ ÐhQp\u Å¡X$pe¡gu R>¡. 
B. \p¡f : dpfp¡ dp„kg gugp¡ cpN A¡V$g¡ dpfp„

`p_ R>¡.
4. âÐe¡L$ rh^p__p¡ buÅ rh^p_ kp\¡_p¡ klk„b„^

sdpfp iåv$p¡dp„ gMp¡.
A. fZâv¡$idp„ Nfdu blz R>¡.
Ap.	Opkhpmp¡ âv¡$i gugp¡R>d lp¡e R>¡.
B. L$uV$L$p¡ h^y âdpZdp„ dmu Aph¡ R>¡.
C. Ad¡ Ry>`pC_¡ b¡kuA¡ R>uA¡.
D. Adpfp L$p_$ gp„bp lp¡e R>¡.

5. _uQ¡_p âï_p¡_p S>hpb sdpfp iåv$dp„ gMp¡.
A. KV$_¡ fZâv¡$i_y„ S>lpS> L¡$d Ll¡ R>¡ ?
Ap.	\p¡f, bphm S>¡hu fZâv¡$i_u h_õ`rs

Ap¡R>p `pZu hX¡$ `Z Æhu iL¡$ R>¡. ip dpV¡$ ?
B. kÆhp¡dp„ A_yL|$g_ A_¡ s¡_u Apk`pk_u

`qf[õ\rs Ap bÞ_¡ bpbsp¡ hÃQ¡ ip¡ k„b„^
R>¡ ?

C. kÆhp¡_y„ hN}L$fZ L¡$hu fus¡ L$fhpdp„ Aph¡
R>¡.

D`¾$d : 	Apqv$dp_h\u ApS>_p dp_h ky^u \e¡gy„. 
A_yL|$g_ L¡$hu fus¡ \sy„ Ne„y ? s¡_u                   
sb½$phpf TuZhV$cfu dprlsu d¡mhp¡.

29 A¡râg-h¥rðL$ "v¡$X$L$p 
k„fnZ qv$hk' R>¡. 
hÞeÆh k„fnZ L$pev$p- 
_ykpf s¡_¡ dpfhp_u, CÅ 
`lp¢QpX$hp_u b„^u R>¡. 

	 Ap âdpZ¡ Ap`Zu Apk`pk dmu Aphsp„ âpZu A_¡             
h_õ`rs_p„ _pd ip¡^p¡. hN®dp„ QQp® L$fp¡.

t t t
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âp\rdL$ d|m

D`d|m

d|mfp¡d

d|mV$p¡`

d|mpN°

2.2 kp¡V$ud|m 

1.  `qfkfdp„ fl¡gu rhrh^ h_õ`rs Ap`Z¡ L$C fus¡ klS> Ap¡mMuA¡ R>uA¡ ? 
2.  h_õ`rs_p rhrh^ Ahehp¡ ¼ep ? 

	 âÐe¡L$ h_õ`rs_p d|m, `p_, \X$, awg, am Sy>v$p„-Sy>v$p„ lp¡e R>¡. Ap NyZ^d®_¡ Ap^pf¡ Ap`Z¡ h_õ`rs 
Ap¡mMuA¡ R>uA¡. lh¡ h_õ`rs_p Ap Ahehp¡_u Ap`Z¡ rhõs©s$ dprlsu d¡mhuA¡. 
d|m (Root)

      Ap fus¡ S>du_dp„ hph¡gp„ budp„\u S>du_ sfa_u qv$ipdp„ 
h©[Ý^ `pd¡gp cpN_¡ Apqv$d|m (Radicle) A_¡ S>du__u D`f 
sfa h©[Ý^ `pd¡gp cpN_¡ A„Ly$f (Plumule) L$l¡ R>¡. 
	 Apqv$d|mdp„\u S> d|m_u h©[Ý^ S>du__u _uQ¡ \pe R>¡. 
d|m_p¡ S>du_ _ÆL$_p¡ cpN ÅX$p¡ A_¡ ApNm S>sp„ kp„L$X$p¡ 
A_¡ `R>u AZuv$pf b_sp¡ Åe R>¡. S>du__u _uQ¡, Ap^pf 
dpV¡$ h©[Ý^ `pd¡gp Ap cpN_¡ h_õ`rs_y„ d|m L$l¡ R>¡. 
 	 L¡$V$guL$ h_õ`rs_p„ d|m_¡ D`d|mp¡ a|V¡$ R>¡ S>¡ S>du_dp„ 
Óp„kp„ h^u v|$f ky^u âkf¡ R>¡. d|m_¡ gu^¡ h_õ`rs_¡ Ap^pf 
dm¡ R>¡.  Ap âL$pf_p d|m_¡ kp¡V$ud|m (Tap root) L$l¡ R>¡.  
	 d|m_u V$p¡Q `f hpm S>¡hp `psmp„ s„syAp¡ lp¡e R>¡ s¡_¡ 
d|mfp¡d (Root hair) L$l¡ R>¡. d|m_u V$p¡Q _pSy>L$ lp¡e R>¡. 
d|m_u h©[Ý^ Ap cpNdp„\u S> \pe R>¡ s¡\u s¡ cpN_¡ CÅ _ 
`lp¢Q¡ s¡ dpV¡$ s¡_p `f V$p¡`u S>¡hy„ AphfZ lp¡e R>¡ s¡_¡ d|mV$p¡` 
(Root cap) L$l¡ R>¡. 

L$fu Sy>Ap¡.
	 1.	L$pQ_p Q„bydp„ hs®dp_`Ó_p¡ X|$Qp¡ _pMp¡. s¡_p `f `pZu R>p„V$u_¡ \p¡X$p¡ 
cu_p¡ L$fp¡. s¡dp„ c]S>h¡gp buep„ S>¡hp L¡$, QZp L¡$ dW$ d|L$p¡. b¡-ÓZ qv$hk `R>u 
r_funZ L$fp¡. L$W$p¡m_p„ buep„dp„ ip¡ a¡fapf \ep¡ s¡_u _p¢^ L$fp¡. 

2. L$pQ_u bfZudp„ `pZu cfp¡ s¡_p dp¢ `f A¡L$ Xy„$Nmu (L$p„v$p¡) 
A¡hu fus¡ d|L$p¡ L¡$ S>¡\u s¡_p d|m `pZu sfa fl¡. ApW$ qv$hk 
ky^u h^sp„ d|m_y„ r_funZ L$fp¡.
	 \X$dp„\u awV¡$gp„ s„sy S>¡hp d|m_¡ s„syde d|m (Fibrous 
roots) L$l¡ R>¡.
	 d|m_p kp¡V$ud|m A_¡ s„syde d|m A¡hp b¡ dy¿e âL$pf R>¡. 
qÜv$m h_õ`rs_p„ d|m, kp¡V$ud|m lp¡e R>¡ Äepf¡ A¡L$v$m       
h_õ`rs_p„ d|m s„syde d|m lp¡e R>¡. 

2.1 d|m_y„ r_dp®Z 

2.3 s„syd|m

epv$ L$fp¡.

 2. h_õ`rs : fQ_p A_¡ L$pe® 

A„Ly$f

Apqv$d|m 
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	 3. A¡L$ L|„$X$pdp„ hV$pZp, fpC, Sy>hpf, dL$pC, ^pZp_p„ bu _pMp¡. ApW$ 
qv$hk L$pmÆ`|h®L$ ̀ pZu _pMu h©[Ý^ ̀ pdhp v$p¡. R>p¡X$ h¢s KQp¡ \pe Ðepf¡ 
lmh¡L$\u cu_u dpV$udp„\u R>p¡X$_¡ M¢Qu gp¡. `pZu cf¡gp L$pQ_p dp¡V$p 
i„Ly$`pÓdp„ d|L$p¡. S>¡\u d|m_¡ CÅ _ \sp„ d|m `f_u dpV$u v|$f \i¡. lh¡ 
d|m_y„ r_funZ L$fp¡ A_¡ L$C h_õ`rs_p d|m kp¡V$ud|m A_¡ L$C                 
h_õ`rs_p d|m s„syde R>¡ ? s¡ _½$u L$fp¡. L$p¡W$p¡ b_phu hN}L$fZ L$fp¡. 
		  dL$pC, i¡fX$u, Sy>hpf hN¡f¡ h_õ`rsdp„ S>du__u A„v$f h^sp„ d|m 
D`fp„s âL$p„X$ (\X$) dp„\u h^sp„ d|m S>¡_¡ "ApN„syL$ d|m' L$l¡ R>¡. A¡hp b¡ 
âL$pf_p„ d|m lp¡e R>¡. dpV$u_¡ `L$X$u fpMhu s¡dS> h©[Ý^ dpV¡$ `pZu, npf 
A_¡ Mr_S>Öìep¡_y„ ip¡jZ L$fhy„, Ap^pf Ap`hp¡ s¡ D`fp„s AÞe L$pep£ 
`Z d|m L$f¡ R>¡. s¡ dpV¡$ d|mdp„ a¡fapf \pe R>¡, Aphp d|m_¡ ê$`p„sqfs d|m 
L$l¡ R>¡. S>¡dp„ dy¿eÐh¡ lhpC d|m, Ap^pf d|m (hX$), v$p¡X$sp„ d|m A_¡ 
ðk_ d|m_p¡ kdph¡i \pe R>¡. 
	 4. L$pQ_u _p_u bfZudp„ `pZu cfp¡. s¡dp„ A¡L$ fp¡` d|L$p¡, fp¡`_p 
d|m `pZudp„ X|$b¡ s¡ fus¡ d|L$p¡. `pZu_u k`pV$u `f r_ip_u L$fp¡. s¡dp„ 5 
rdrg s¡g _pMp¡. buÅ qv$hk¡ `pZu_u k`pV$u _p¢^p¡. 
	 iy„ \ey„ ? L¡$d \ey„ ? s¡_u hN®dp„ QQp® L$fp¡. 

1. 	 Apdgu, Ap„bp¡ Ap h_õ`rs_p„ d|m s„syde lp¡s sp¡ iy„ \ps ?
2. 	 d|m_u V$p¡Q_¡ CÅ \pe sp¡ iy„ \pe ? 
3. 	 d¡\u, `pgL$, Xy„$Nmu Ap h_õ`rs_p„ d|m L$ep âL$pf_p lp¡e R>¡ ? 

2.4 dL$pC_p„ ApN„syL$ d|m

sd¡ Ap ÅZp¡ R>p¡ L¡$ ? 

	 hX$_p \X$ `f awV¡$gp„ d|m S>du__u qv$ipdp„ h^¡ R>¡. s¡_¡ 
hX$hpC L$l¡ R>¡. Ap hX$hpCAp¡_p¡ hX$_¡ ip¡ D`ep¡N \sp¡ li¡ ? 
hX$_p TpX$_¡ iêApsdp„ Ap¡R>u hX$hpC lp¡e R>¡ `f„sy kdep„sf¡ 
hX$hpC_u k„¿ep h^u_¡ s¡_y„ S>„Ng S> s¥epf \pe R>¡. 
	 L$pµgL$psp_p HqX$e_ bp¡V¡$r_L$g NpX®$_dp„ gNcN 250 
hfk S|>_y„ hX$_y„ TpX$ M|b dp¡V$p rhõspfdp„ âkf¡gy„ R>¡. Ap hX$_¡ 
lÅfp¡ hX$hpCAp¡ R>¡. Aphy„ h©n sdpfp `qfkfdp„ R>¡ L¡$ ?

2.5 `pZu_u k`pV$u 

	 d|mp¡, NpS>f, buV$, hN¡f¡_p¡ S>du_ _uQ¡_p¡ cpN ÅX$p¡, dp„kg A_¡ 
awg¡gp¡ L¡$d lp¡e R>¡ ? h_õ`rs_p¡ Ap ¼ep¡ Aheh R>¡ ?

s„Óop__p¡ kp\. rhrh^ âL$pf_p d|m_p ap¡V$p¡N°pa d¡mhp¡ A_¡ sdpfp rdÓp¡_¡ C-d¡g L$fp¡. 

dNS> Qgphp¡.

dprlsu d¡mhp¡.
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L$p¡W$p¡ `|Z® L$fp¡ : `qfkf_u AÞe h_õ`rs_p \X$_u dprlsu d¡mhp¡. 

h_õ`rs_y„ \X$ Np„W$_u ÅX$pC (rddu) kp„W$p_u g„bpC (rddu) 
1. i¡fX$u
2. d¡\u
3. ......... 

`p_ (`Z® -Leaf)
	 \X$ `f_u Np„W$ `pk¡\u `p_ awV¡$ R>¡ kpdpÞes: 
`p_ `psmp„, Q`V$p„ A_¡ gugp„ f„N_p„ lp¡e R>¡. 
`p__p `kf¡gp Q`V$p cpN_¡ `Z®`Ó (Leaf 
blade)  L$l¡ R>¡. 
	 `Z®`Ó_u ^pf_¡ `Z®^pf (Leaf margin)  
L$l¡ R>¡. Ap `Z®^pf (`Z®qL$_pf) dy¿eÐh¡ km„N, 
v„$s¡fu L¡$ M„qX$s lp¡e R>¡.

\X$ (âL$p„X$- Stem)
	 A„Ly$qfs buS>_p¡ S>du__u D`f lhpdp„ h^sp¡ 
cpN A¡V$g¡ A„Ly$f. A„Ly$fdp„\u \X$_u h©[Ý^ \pe R>¡ 
A„Ly$f h^¡ s¡d \X$_u g„bpC h^¡. \X$ ̀ f Np„W$p¡ (`¡fu- 
Node) lp¡e R>¡. Np„W$ ApNm\u `p_ awV¡$ R>¡. b¡ Np„W$p¡ 
hÃQ¡_p A„sf_¡ L$p„X$ (kp„W$p¡-Internode) L$l¡ R>¡.    
\X$_p AN°cpN_¡ dyLy$g (Bud) L$l¡ R>¡. A¡L$pv$         
h_õ`rs_u X$pmu gC_¡ Ap b^p cpNp¡_y„ r_funZ 
L$fp¡. 

2.7 : `p__p rhrh^ cpN 

Np„W$

kp„W$p¡ (L$p„X$)

dyLy$g

km„N v„$s¡fu M„qX$s

	 `Z®`Ó_u V$p¡Q_¡ `Zp®N° (Leaf apex) L$l¡ R>¡. `Zp®N° dy¿eÐh¡ kp„L$X$p, AZuv$pf, Np¡mpL$pf âL$pf_p 
lp¡e R>¡. L¡$V$guL$ h_õ`rs_p `p__¡ v$p„X$u (Petiole)  lp¡e R>¡. sp¡ L¡$V$gpL$ âL$pf_u h_õ`rs_¡ v$p„X$u lp¡su 
_\u. `Z®`Ó_p„ \X$ kp\¡ Å¡X$pe¡gp cpN_¡ `Z®sg (Leaf base) L$l¡ R>¡. L¡$V$gpL$ `p__p„ `Z®sg _ÆL$ 
`p_ S>¡hp ApL$pf_p cpN_¡ D``Z® (Stipules) L$l¡ R>¡. D``Zp®£ b^u S> h_õ`rsdp„ lp¡e R>¡ L¡$ ? 
	 L¡$V$guL$ h_õ`rs_p `p_dp„ A¡L$ S> `Z®`Ó A_¡ A¡L$ S> dÝe rifp lp¡e R>¡¡. Aphp `p__¡ kpv$p„ `p_ 
L$l¡ R>¡. sp¡ L¡$V$gpL$ `p_dp„ dy¿erifp_u afs¡ A_¡L$ _p_u_p_u `rZ®L$p (Leaflet) lp¡e R>¡. s¡_¡ k„ey¼s `p_ 
L$l¡ R>¡. `p__p b¡ dy¿e âL$pf A¡V$g¡ kpv$p `p_ A_¡ k„ey¼s `p_.

L|$Zp„ 
`p_

`Zp®N°

`Z®^pf

rifp

dÝe rifp

`Z®sg

v$p„X$u

D``Z®

dyLy$g

AN°cpN

2.6 \X$_p rhrh^ cpN
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L$fu Sy>Ap¡.

	 \X$ D`f `p„v$X$p_u Np¡W$hZu A_ykpf s¡_p dy¿eÒh¡ A¡L$p„sqfs, Aphs}, k„dyM, hsy®mpL$pf A¡hp 
âL$pf `X¡$ R>¡. s¡dS> `Z®`Ó_p ApL$pf `f\u s¡_p Np¡mpL$pf, lõspL$pf, sfav$pf, g„bpL$pf A¡hp âL$pf dmu 
Aph¡ R>¡.

	 A¡L$ `u`mp_y„ A_¡ A¡L$ dL$pC_y„ `p_ gp¡. 
bÞ_¡_p `Z®`Ó_y„ L$pmÆ`|h®L$ r_funZ L$fp¡.

r_funZ L$fp¡ A_¡ QQp® L$fp¡.

	  `u`mp_p `p__u dÝedp„ A¡L$ ÅX$u rifp (Vein) lp¡e R>¡. S>¡\u 
dy¿e `Z®`Ó b¡ cpNdp„ rhcpN¡gy„ v¡$Mpe R>¡. Ap dy¿e rifp_¡ 
D`rifpAp¡ awV¡$ R>¡ s¡_u Åmu s¥epf \pe R>¡. Äepf¡ dL$pC_p `Z®`Ódp„ 
b^u rifpAp¡ \X$ `pk¡\u `p__u V$p¡Q ky^u A¡L$buÅ_¡ kdp„sf lp¡e 
R>¡. Apd `u`mp_p `p_dp„ Åmuv$pf rifprhÞepk (Reticular 

Venation) A_¡ dL$pC L¡$ Opk hN®_p `Z®`Ódp„ kdp„sf rifprhÞepk 
(Parallel Venation) lp¡e R>¡. 

		  `qfkfdp„\u AÞe L¡$V$gpL$ TpX$_p `p__y„ r_funZ L$fu s¡_p¡   
rifprhÞepk Ap¡mMp¡. 

	 Nygpb, L$X$hp¡ gudX$p¡, L$p¡\duf, Åk|v$ hN¡f¡ h_õ`rs_u 
_p_u X$pmu gC r_funZ L$fp¡. 

 `qfkfdp„_u h_õ`rs_y„ r_funZ L$fu L$p¡W$p¡ `|Z® L$fp¡.

¾$. h_õ`rs_y„ 
`p_ 

`p__p¡ 
âL$pf

`Z®`Ó_p¡ 
ApL$pf

rifp_u 
fQ_p

`Z®^pf_p¡ 
ApL$pf

`Zp®N°_p¡ 
ApL$pf

`Z®v$p„X$u R>¡ 
L¡$ _\u? 

D``Z® R>¡ L¡$ 
_\u?

\X$ `f_u 
`p__u fQ_p 

1. dL$pC_y„

2. L$v®$mu 
(bS>fbË$y)

3. `u`mp_y„

4. L$`pk

\p¡X$u Nçds !
	 `u`mp_y„ S>du_ `f `X¡$gy„ `p_ gC s¡_¡ 15-20 qv$hk `pZudp„ `gpmu fpMp¡ ? `pZu_u blpf 
L$pY$u_¡ k|L$hp¡ Åmuv$pf `p_dp„\u N°uV$]NL$pX®$ b_php¡. 

2.9 `p_

2.8  `p„v$X$p_u Np¡W$hZu 

sd_¡ dmu Aph¡gy„, rhi¡jsp `|Z® 
`p__y„ rQÓ Al] v$p¡fp¡. 

	 A¡L$p„sqfs	 Aphs}	 k„dyM	 hsy®mpL$pf
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L$fu Sy>Ap¡.

awg  (Flower)

	 1. Åk|v$_y„ `|Z® Mug¡gy„ awg gC_¡ r_funZ L$fp¡. 

  	 awg_¡ gp„bu L¡$ V|„$L$u v$p„X$u (Pedicel) lp¡e R>¡. v$p„X$u, 
\X$ kp\¡ Å¡X$pe¡gu lp¡e R>¡. awg v$p„X$u `f Äep„ EN¡ R>¡ 
Ðep„_p¡ cpN awg¡gp¡ v¡$Mpe R>¡. s¡_¡ `yó`p^pf 
(Receptacle) L$l¡ R>¡. awg_u `p„MX$uAp¡ A_¡ buÅ 
cpN `yó`p^pf `f lp¡e R>¡. 
	 r_v$g`y„S> (hÇ>) (Calyx) : L$mu Ahõ\pdp„ 
`p„MX$uAp¡ gugp f„N_p `p_ S>¡hp cpNdp„ buX$pe¡gu 
lp¡e R>¡ s¡_¡ r_v$g`y„S> (hÇ>) L$l¡ R>¡. 
	 v$g`y„S> (Corolla) : v$g`y„S> `p„MX$uAp¡\u 
(Petals) b_¡ R>¡. rhrh^ âL$pf_p„ awgp¡ S>¡hp„ L¡$, Nygpb, 
k¡h„su, Åk|v$, V$Nf, L$Z¡f_p v$g`y„S>_p¡ ApL$pf, kyN„^ 
A_¡ f„N_y„ r_funZ L$fp¡. 
	 `|dp„N (Androecium) : awg_p¡ Ap `y[ëg„Nu cpN 
R>¡ s¡ `|„L¡$kf_p¡  (Stamen) b_¡gp¡ R>¡. s¡dp„ `fpNL$p¡j 
A_¡ `fpNhprl_u lp¡e R>¡.
	 Åep„N (Gynoecium) : awg_p¡ Ap ÷utgNu cpN 
R>¡ S>¡ ÷uL¡$kf (Carpel)_p¡ b_¡gp¡ R>¡. s¡dp„ ÷uL¡$kfpN° 
(Stigma) buÅ^pf (Style) A_¡ buÅie (Ovary) 
lp¡e R>¡.
	 2. A¡L$ åg¡X$ gC_¡ ÷u L¡$kf_p¡ Ecp¡ R>¡v$ gp¡. Ap 
bÞ_¡ R>¡v$_u fQ_p kdp_ v¡$Mpi¡. 			 
	 `fpNL$p¡j `qf`¼h \pe Ðepf¡ awV¡$ A_¡ s¡dp„_p 
`fpNL$Zp¡ ÷uL¡$kfpN° `f S>C_¡ `X¡$ R>¡. Ap q¾$ep_¡ 
`fpN_e_ (Pollination) L$l¡ R>¡. `fpN_e_\u 
buÅiedp„ fl¡gp„ buÅ„X$_y„ ag_ \C s¡_y„ ê$`p„sf budp„ 
\pe R>¡ A_¡ buÅie_y„  ê$`p„sf amdp„ \pe R>¡.  

rhrh^ h_õ`rs_p„ awgp¡ c¡Np„ L$fu r_funZ L$fp¡. s¡_u _p¢^ _uQ¡_p L$p¡W$pdp„ L$fp¡. 

awg_y„ 
_pd 

r_v$g`y„S> 
k„¿ep

r_v$g Å¡X¡$gp L¡$ 
Ry>Ë$p

v$g`y„S> 
k„¿ep

v$g Å¡X¡$gp L¡$ 
Ry>Ë$p

`|dp„N A_¡ Åep„N_y„ õhê$`

dNS> Qgphp¡.

2.10 Åk|v$_p¡ awg_p¡ Ecp¡ R>¡v$ 

÷u L¡$kfpN°
buÅ^pf

`fpNL$p¡j 

`fpNhprl_u
v$g`y„S> 

r_v$g`y„S> 

v$p„X$u

buÅie

`p„MX$u

v$p„X$u

÷u L¡$kfpN°

`fpNL$p¡j

 a|gp¡_u Apk`pk cdsp„ `s„rNep„\u h_õ`rs_¡ ¼ep¡ apev$p¡ \pe R>¡ ?
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õhpÝepe

1. _uQ¡_u h_õ`rs_p„ ÓZ-ÓZ Dv$plfZ Ap`p¡.
A. am_y„ AphfZ L$p„V$phpmy„ lp¡e	 -
Ap.	\X$ `f L$p„V$p lp¡e -	
B. gpg a|g Aph¡ -
C. `ump„ awg Aph¡ -	
D. fpÓ¡ `p_ buX$pC Åe -
E. A¡L$ S> buhpmp am lp¡e 	 -
A¡. 	amdp„ A_¡L$ bu lp¡e 	 -

2. L$p¡C`Z A¡L$ awg_y„ r_funZ L$fp¡. s¡_p rhrh^
cpN_y„ hZ®_ sdpfp iåv$p¡dp„ L$fp¡ A_¡ s¡_u
ApL©$rs v$p¡fp¡.

3. iy„ kdp_ ? iy„ qcÞ_ ?
A. Sy>hpf A_¡ dN
Ap.	L$p„v$p A_¡ L$p¡\duf
B. L¡$m_p„ `p_ A_¡ Ap„bp_p„ `p_
C. _prme¡f_p„ TpX$ A_¡ Sy>hpf_p¡ R>p¡X$

4. 	Ap`¡gp„ rQÓp¡dp„ h_õ`rs_p¡ ¼ep¡ cpN v$ip®ìep¡
R>¡. s¡_y„ õ`ô$uL$fZ sdpfp iåv$p¡dp„ gMp¡.

5. 	h_õ`rs_p„ Ahehp¡_p„ L$pe® gMp¡.
6. 	Ap`¡gp NyZ^d® ^fphsy„ A¡L$ `p_ ip¡^u

h_õ`rs_y„ hZ®_ gMp¡.
`©óW$cpN gukp¡, MfbQX$p¡ `©óW$cpN, dp„kg
`p„v$Xy„$, `Z®`Ó D`f L$p„V$p.

7. sd¡ L$f¡gp Aæepk `f\u h_õ`rs_p rhrh^
cpN_p„ _pd ip¡^p¡.

D`¾$d : 	 k„NZL$ `f `¢V$ b°i_u dv$v$\u rhrh^ 
`p__p„ rQÓp¡ v$p¡fu sdpfp _pd_p ap¡ëX$fdp„ 
k¡h (save) L$fp¡.  

	 Ap`Z¡ fp¡tS>v$p Æh_dp„ A_¡L$ amp¡ MpCA¡ R>uA¡. v$f¡L$ am 
rhi¡jsp ^fph¡ R>¡. s¡_p ApL$pf, f„N, õhpv$ rhrh^sp\u cf`|f 
R>¡. Ap„bpdp„ A¡L$ S> bu (Np¡V$gp¡) lp¡e R>¡ sp¡ aZkdp„ Ak„¿e 
bu lp¡e R>¡. 

bp¡f, Ap„bp¡ (L¡$fu), QuLy$, kafS>_, hN¡f¡ amp¡_y„                  
r_funZ L$fp¡. iy„ bu_u fQ_p rcÞ_ lp¡e R>¡ ? L$pSy>dp„ sp¡ bu 
am_u blpf Aph¡gy„ lp¡e R>¡. 

dNamu, hV$pZp, OJ, Qp¡Mp, Sy>hpf Ap buep„_y„                
r_funZ L$fp¡. s¡_¡ `pZudp„ `gpmp¡, QudV$p\u v$bphp¡. ¼ep 
bu_p cpN \pe R>¡ ? s¡ Sy>Ap¡. S>¡ bu_p b¡ cpN \pe s¡ qÜv$m 
bu (Dicotyledons) A_¡ b¡ cpN \sp _ lp¡e sp¡ s¡_¡ A¡L$v$m 
bu (Monocotyledons) L$l¡ R>¡. 

2.11 rhrh^ amp¡ A_¡ s¡_p„ buS>

am (Fruit) 

A„ kp¡ V$u d| m aw d| bu 

÷u Ly$ iu Ly$ m g m Å„ 

Np„ W$ f g ` fp¡ a X$ 

bu Å i e kp W$p¡ d v$ 

c v$p„ X$u N A¡ L$ v$ g 

D ` ` Z® s g fp `y„ 

`y„ L¡$ k f ` Zp® N° S> 

A			 Ap t t t
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	 1. lhpdp„ ¼ep ¼ep hpeyAp¡ lp¡e R>¡ ? lhp_¡ kdp„N rdîZ L¡$d L$l¡ R>¡ ?
	 2. lhpdp„ fl¡gp v$f¡L$ hpey_p D`ep¡N ¼ep ?

lhp_p NyZ^dp£ (Properties of air)
	 Ap`Zu Apk`pk lhp R>¡ `Z v¡$Mpsu _\u. R>sp„ s¡_y„ A[õsÐh Ap`Z_¡ S>Zpe R>¡. Äepf¡ Ap`Z¡ 
ðpk gCA¡ Ðepf¡ _pL$ hpV¡$ lhp A„v$f gCA¡ R>uA¡. dp¢ kpd¡ lp\ fpMu_¡ aw„L$ dpfuA¡ sp¡ lhp_p¡ õ`i® S>Zpe 
R>¡. 

	 1.	TpXy$_u kmu A\hp W„$X$p `uZp `uhp_u õV²$pµ gp¡. s¡_p 
dÝe cpNdp„ v$p¡fp¡ bp„^u bfp¡bf kdsp¡g fl¡ s¡d V$p„Np¡. 

	 s¡_p R>¡X¡$ b¡ azÁNp bp„^p¡. afu kmu kdsp¡g fl¡ R>¡ L¡$, s¡ 
Sy>Ap¡   s¡dp„_p¡ A¡L$ azÁNp¡ azgphu_¡ afu bp„^p¡. lh¡ kmu/õV²$pµ 
kdsp¡g fl¡ R>¡ L¡$ ? L¡$d ? azgph¡gp azÁNp sfa kmu _d¡ R>¡. 
A¡_p¡ S> A\® lhp_¡ hS>_ R>¡. lhp A¡ hpeyAp¡_y„ rdîZ R>¡. 
s¡\u AÞe `v$p\®_u S>¡d S> lhp_¡ Öìedp_ (v$m -mass) 
A_¡ hS>_ (weight) R>¡. 

	 2.	kp¡e rh_p_u HS>¡¼i__u rkqf„S> gp¡. s¡_p¡ v$Ë$p¡ M¢Qp¡ 
A_¡ R>p¡X$p¡. iy„ \ey„ s¡ Sy>Ap¡. 

	 v$Ë$p_¡ blpf M¢Qu_¡ R>p¡X$u v¡$sp„ v$Ë$p¡ s¡ S> [õ\rsdp„ fl¡ R>¡. 
lh¡ rkqf„S>_y„ rR>Ö A„NyW$p hX¡$ b„^ L$fp¡ A_¡ v$Ë$p¡ M¢Qp¡ A_¡ 
R>p¡X$u v$p¡. Ap [õ\rsdp„ Å¡f h^y gpN¡ R>¡ L¡$ Ap¡Ry>„ ? L¡$d ? lp\ 
R>p¡X$u v$u^p `R>u v$Ë$p¡ [õ\rsdp„ fl¡ R>¡ L¡$ ?

		  lhpdp„_p AÏAp¡ kss lg_ Qg_ L$f¡ R>¡. Ap AÏ 
Äepf¡ L$p¡C hõsy_¡ A\X$pe R>¡ Ðepf¡ hõsy `f v$bpZ r_dp®Z   
\pe R>¡ Ap v$bpZ_¡ S> Ap`Z¡ "hpsphfZ_y„ v$bpZ' L$luA¡ 
R>uA¡. 

		  rkqf„S>_y„ rR>Ö b„^ L$fu_¡ v$Ë$p¡ M¢Qhp\u A„v$f_u lhp_¡ 
h^pf¡ S>Áep dm¡ R>¡ s¡\u s¡ `psmu \pe R>¡. A¡V$g¡ L¡$ v$bpZ 
Ap¡Ry>„ \pe R>¡. Äepf¡ blpf_y„ v$bpZ, syg_pA¡ h^y R>¡. s¡\u 
M¢Q¡gp¡ v$Ë$p¡ R>p¡X$u v¡$sp_u kp\¡ S> s¡ A„v$f sfa M¢Qpe R>¡ Ap 
rkqf„S>> ApX$u, Ecu, Óp„ku `L$X$u_¡ Ap S> âep¡N L$fhp R>sp„ 
v$Ë$p¡ A¡V$gp¡ S> A„v$f Åe R>¡. Ap_p¡ A\® A¡ L¡$, hpsphfZ_y„ 
v$bpZ kh® qv$ipdp„ kdp_ lp¡e R>¡ s¡ Ýep_dp„ Aphi¡.	

L$fu Sy>Ap¡.

3.1 azÁNp¡ 

3.2  lhp_y„ v$bpZ

epv$ L$fp¡.

rR>Ö

v$Ë$p¡

 3. Ly$v$fsu k„kp^_p¡_p NyZ^d® 
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sd¡ Ap ÅZp¡ R>p¡ L¡$ ?

	 Q„Ö `f hpsphfZ_y„ v$bpZ li¡ L¡$ ?

Ap h¥opr_L$ \C Nep
	 X¸$r_eg b_p£gu _pd_p õhuX$ui h¥opr_L¡$ 1826 _u kpgdp„ dlÒh_p¡ 
rkÝ^p„s dp„X$ép¡. lhp_p¡ h¡N h^¡ Ðepf¡ s¡_y„ v$bpZ OV¡$ R>¡ A_¡ s¡\u EgVy„$ 
Äepf¡ h¡N OV¡$ Ðepf¡ v$bpZ h^¡ R>¡. A¡L$pv$ hõsy Nrsdp_ lp¡e sp¡ s¡_u 
Nrs_u g„b qv$ipdp„ lhp_y„ v$bpZ OV¡$ R>¡. s¡\u ApSy>bpSy>\u lhp h^y   
v$bpZ\u Ap¡R>p v$bpZ sfa TX$`\u hl¡ R>¡.

	 A¡L$ àgpõV$uL$_p L$`dp„ `pZu gC_¡ s¡dp„ õV²$pµ Ecu d|L$p¡. buÆ 
õV²$pµ_p¡ _p_p¡ Vy$L$X$p¡, `l¡gu õV²$pµ_u _ÆL$ fpMu, _p_p Vy$L$X$pdp„\u Å¡f\u 
aw„L$ dpfp¡, sd_¡ `pZu_p¡ azhpfp¡ EX$sp¡ v¡$Mpi¡. Aph„y L¡$d \ey„ li¡  ? 
	 õV²$pµdp„ aw„L$ dpfsp s¡_u Apk`pk_u lhp v|$f ^L¡$gpe R>¡. S>¡\u 
Ðep„ lhp_y„ v$bpZ OV¡$ R>¡¡. Ágpkdp„_p `pZu `f hpsphfZ_y„ v$bpZ 
L$pe®fs lp¡e R>¡. õV²$pµ_p D`f_p R>¡X¡$ aw„L$_¡ gu^¡ Ðep„_u lhp_„y v$bpZ,               
hpsphfZ_p v$bpZ\u OV$éy„ A_¡ s¡\u L$`dp„_y„ `pZu h^y-v$bpZ\u 
Ap¡R>p v$bpZ sfa A¡V$g¡ L¡$ D`f_u qv$ip sfa ^L¡$gpe R>¡. S>¡\u    
azhpfp_p ê$`¡ blpf `X¡$ R>¡. S>¡V$gu Å¡i\u aw„L$ dpfip¡ A¡V$gp Å¡i\u 
azhpfp¡ EX$i¡. Apd õV²$pµdp„\u b_¡gp¡ azhpfp¡ b_p£gu_p rkÝ^p„s `f 
L$pe® L$f¡ R>¡.  

X¸$r_eg b_p£gu_p¡ 
ap¡V$p¡N°pa CÞV$f_¡V$ `f\u 
d¡mhu_¡ Al] Qp¢V$pX$p¡. 

Ap dpV¡$ k„NZL$ `f sd¡ 
L$C L$C q¾$epAp¡ L$fu ?

\p¡X$u Nçds !

	 `pZu\u cf¡gp¡ àepgp¡ gC 
s¡_p dyM ̀ f ̀ |Wy„$ d|L$p¡. ̀ |W$p_¡ lp\_p¡ 
Ap^pf Ap`u, àepgp¡ K^p¡ L$fp¡. 
`|W$p `f\u lp\ gC gp¡. iy„ \ey„ ? 

	 kh®kpdpÞe [õ\rsdp„ kdyÖk`pV$uA¡ hpsphfZ_y„   
v$bpZ gNcN 101400 Þe|V$_ ârs Qp¡fk duV$f S>¡V$gy„ lp¡e 
R>¡. b¡fp¡duV$f\u (v$bpZ dp`L$ e„Ó) v$bpZ dp`u iL$pe R>¡. 
kdyÖ k`pV$u\u S>¡d S>¡d D`f S>CA¡ s¡d s¡d hpsphfZ_y„ 
v$bpZ OV$sy„ Åe R>¡.

3.3  lhp_p v$bpZ_u Akf

r_funZ L$fu QQp® L$fp¡.

dNS> Qgphp¡. 	 lhp_y„ DóZspdp_ h^¡ sp¡ s¡_u lhp_p v$bpZ `f iu Akf \pe R>¡ ? 

dprlsu d¡mhp¡.

`pZu_p¡ azhpfp¡

õV²$pµ

`pZu
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	 Äepf¡ b¡ S>ÁepA¡ lhp_p v$bpZdp„ afL$ `X¡$ Ðepf¡ lhp h^y v$bpZhpmu S>ÁepA¡\u Ap¡R>p v$bpZhpmu 
S>Áep sfa hl¡ R>¡. Ðepf¡ `h_ hpe R>¡ s¡hy„ S>Zpe R>¡. A¡V$g¡ S> L¡$, lhp_p v$bpZdp„ \e¡gp a¡fapf_¡ `qfZpd¡ 
`h_ hpe R>¡. 
	 "`h_' rhi¡ c|Np¡mdp„ sd¡ h^y dprlsu d¡mhhp_p R>p¡. 

	 hfkpv$dp„ s¡dS> kdyÖqL$_pf¡ b`p¡f¡ Äepf¡ lhp_y„ sp`dp_ h^¡ R>¡ Ðepf¡ lhp_u bpó` ^pfZ ndsp `Z 
h^¡ R>¡. lhp_u Ap ndsp_p âdpZdp„ s¡dp„ bpó` Ap¡R>u lp¡e R>¡. s¡\u Aphp kde¡ lhp k|L$u R>¡ A¡hy„ 
Ap`Z_¡ S>Zpe R>¡. Äepf¡ lhpdp„ bpó`_y„ âdpZ h^¡ Ðepf¡ s¡_u bpó` ^pfZ ndsp `|fu \pe R>¡ A_¡ 
Ap`Z_¡ cu_pi L¡$ c¡S>hpmu lhp_p¡ A_ych \pe R>¡.  

	 D_pmpdp„ cu_p„ L$`X$p„ S>ëv$u k|L$pC Åe R>¡. `Z hfkpv$dp„ S>ëv$u 
kyL$psp„ _\u ¼epf¡L$ sp¡ cu_p„ S> fl¡ R>¡. Aph„y L¡$d b_¡ R>¡ ? 

	 A¡L$ Ágpkdp„ A^£ ky^u `pZu cfp¡. s¡dp„ bfa_p Qpf-`p„Q Vy$L$X$p _p„Mp¡. 
lh¡ r_funZ L$fp¡. Ágpk_u blpf_u bpSy>A¡ `pZu_p V$u`p„ v¡$Mpi¡, Aphy„ L¡$d    
\ey„ ? 
	 Ágpkdp„ bfa _pMsp„ Ágpk_u Apk`pk_u lhp W„$X$u \pe R>¡. s¡\u      
lhpdp„ fl¡gu bpó`_y„ W„$X$u_¡ gu^¡ rhrh^ DóZspdp_¡ (sp`dp_¡) k„O__   
(L$pfZ) \pe R>¡ A_¡ `pZudp„ ê$`p„sf \pe R>¡. Ap `pZu Ágpk_u blpf S>dp 
\pe R>¡. A¡V$g¡ L¡$ "lhpdp„ bpó` lp¡e R>¡.' 
	 lhpdp„ c¡S>_y„ âdpZ v$f¡L$ S>ÁepA¡ Sy>vy„$-Sy>v„y$ lp¡e R>¡. s¡ S> âdpZ¡ qv$hk 
v$fçep_ `Z lhpdp„_p c¡S>_y„ âdpZ bv$gpsy„ fl¡ R>¡. 
	 lhpdp„ c¡S>_y„ âdpZ s¡_u bpó` ^pfZndsp_ykpf _½$u \pe R>¡. S>¡dL¡$, 
fpÓ¡ A\hp `fp¡qY$A¡ lhp_y„ sp`dp_ Ap¡Ry>„ lp¡hp\u bpó` ^pfZ ndsp Ap¡R>u 
lp¡e R>¡. Ap\u Aphp kde¡ lhpdp„_u h^pfp_u bpó`_y„ ê$`p„sf `pZu_p„ V$u`p„ 
õhê$`¡ v¡$Mpe R>¡. s¡_¡ S> Ap`Z¡ TpL$m (TpL$m tbvy$) L$luA¡ R>uA¡. 

3.4  Ágpk_u afs¡ 
`pZu_p V$u`p„ 

3.5  lhp_p NyZ^dp£

L$fu Sy>Ap¡.

L$fu Sy>Ap¡.
1. 	`pZu cf¡gp `lp¡mp hpkZdp„ A¡L$ Mpgu bpV$gu Y$p„L$Ï„ _ gNpX$sp„ 

Óp„ku `L$X$u fpMp¡. sd_¡ iy„ v¡$Mpe R>¡ ? 
2. 	azÁNpdp„ lhp cfhp\u s¡dp„ ¼ep¡ a¡fapf v¡$Mpe R>¡ ? 

	 D`fp¡¼s L©$rs `f\u Ap`Z¡ ÅZu iL$uA¡ R>uA¡ L¡$, S>Áep fp¡L$hu, 
rhriô$ L$v$ (O_am) lp¡hy„, hS>_ A_¡ Öìedp_ lp¡hy„ Ap b^p lhp_p 
NyZ^d® R>¡.  
	 lhp A¡ hpeyAp¡, ^|m, ^|dpX$p¡ A_¡ bpó`_p Arsk|ÿd L$Zp¡_y„ 
kdp„N rdîZ R>¡. Äepf¡ âL$pi-qL$fZ Ap k|ÿdL$Zp¡ `f `X¡$ R>¡ Ðepf¡ 
Qpf¡ qv$ipdp„ âL$pi a¡gpe R>¡. Ap âpL©$rsL$ OV$_p_¡ "âL$pi_y„ rhqL$fZ 
(Scattering of Light)' L$l¡ R>¡. 

dNS> Qgphp¡.
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sp`dp_ r_e„ÓZ (Temperature control)
	 `©Õhu_¡ k|e® `pk¡\u EÅ® dm¡ R>¡. Ap EÅ® `©Õhu DóZsp_p 
ê$`dp„ `pR>u a¢L¡$ R>¡. s¡\u `©Õhu afs¡ fl¡gu lhpdp„_u bpó`, L$pb®_ 
X$pep¡¼kpCX$ hN¡f¡ Ap DóZsp_p¡ L¡$V$gp¡L$ cpN ip¡ju g¡ R>¡. s¡\u 
`©Õhu_p¡ `©óW$cpN   lw„apmp¡ fl¡ R>¡ S>¡ `©Õhu `f_u Æhk©[óV$ dpV¡$ 
A_yL|$m R>¡. Å¡ `©Õhu `f lhp S> _ lp¡s sp¡ `©Õhu_p `©óW$cpN_y„ 
kfpkfu sp`dp_ M|b S> OV$u Ås.
Ýhr_ âkpfZ (Sound transmission)
	 Ap`Z_¡ k„cmpsp b^p lhp AhpÅ¡ Üpfp Ap`Zp ky^u ̀ lp¢Q¡ 
R>¡. sp`dp_dp„ a¡fapf \hp\u lhp_u O_sp `Z bv$gpe R>¡. W„$X$udp„ 
lhp_u O_sp h^pf¡ lp¡e R>¡. s¡\u W„$X$udp„ `fp¡qY$A¡ V²¡$__u [ìlkg_p¡ 
AhpS> (Ýhr_) õ`ô$ k„cmpe R>¡. Ap `f\u kdÅe R>¡ L¡$ Ýhr__p 
âkpfZ dpV¡$ lhp_y„ dpÝed S>ê$fu R>¡.

epv$ L$fp¡.

3.6  `pZu_p NyZ^d®

	 1.	àgpõV$uL$_u bpV$gudp„ A^p®\u h^pf¡ `pZu gp¡. bpV$gu `f `pZu_u k`pV$u ApNm r_ip_u L$fp¡. 
s¡_p¡ bfa b_phhp dpV¡$ s¡_¡ äuTfdp Ecu d|L$p¡. buÅ qv$hk¡ äuTf Mp¡gu_¡ Sy>Ap¡. `pZu_p¡ bfa b_u Nep¡. 
bfa_u k`pV$u `pk¡ r_ip_u L$fp¡. s¡ `pZu_u `l¡gp„_u r_ip_u L$fsp„ h^¡gu v¡$Mpi¡. 
	 Ap `f\u iy„ A_ydp_ L$fip¡ ?
	 `pZudp„\u bfa b_¡ Ðepf¡ s¡_y„ L$v$ h^¡ R>¡. L$pfZ `pZu \uÆ_¡ bfa b_¡ Ðepf¡ âkfZ `pd¡ R>¡ s¡\u s¡_y„ 
L$v$ h^¡ R>¡. 

L$fu Sy>Ap¡.

"`pZu ' ¼ep ¼ep ê$`¡ dmu Aph¡ R>¡ ?

dNS> Qgphp¡.

1.	 Ap`Zu ApSy>-
bpSy>_u b^u lhp 
L$pY$u _p„Mhpdp„ 
Aph¡, sp¡ iy„ \pe?

2.	 AhL$pidp„ AhpS> 
k„cmpe L¡$?

`pZu_p NyZ^d® (Properties of water)

	 bpSy>dp„ Ap`¡gp„ rQÓ Sy>Ap¡ s¡ `f\u  sd¡ L$ey„ A_ydp_ L$fip¡ ?
	 kpdpÞe DóZspdp_¡ `pZu âhplu [õ\rsdp„ dmu Aph¡ R>¡. `pZu 
âhplu `v$p\® R>¡. `pZu_¡ `p¡sp_p¡ ApL$pf _\u. `f„sy L$v$ (Volume) R>¡. 
k|ÿd rR>Öp¡ L¡$ _p_u ap„V$dp„\u `pZu kss Nm¡ R>¡/ Tf¡ R>¡. 
	 s¡g gNpX¡$gu \pmudp„ `pZu f¡X$u Sy>Ap¡. s¡dp„ `pZu `kfu S>sy„ _\u. 
`f„sy s¡_p _p_p-_p_p Np¡mpL$pf V$u`p„ s¥epf \pe R>¡. Aphy„ L¡$d \pe R>¡ ?
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rhQpf L$fp¡ : `pZu_y„ bfadp„ ê$`p„sf \pe Ðepf¡ s¡_y„ v$m (Öìedp_) bv$gpi¡ L¡$ ?

	 2. A¡L$ X$p¡g (bpgv$u) gC s¡dp„ `pZu cfp¡. s¡dp„ A_¡L$ Sy>v$u-Sy>v$u 
hõsyAp¡ _p„Mp¡. L$C hõsy `pZudp„ X|$b¡ R>¡ A_¡ L$C sf¡ R>¡ ? s¡_u epv$u 
L$fp¡. 

	 3. A¡L$ hpkZ gp¡. s¡dp„ \p¡Xy„$ `pZu _p„Mp¡. bfa_p Vy$L$X$p _p„Mp¡ A_¡ 
r_funZ L$fp¡. 

 	 bfa `pZu `f sf¡ R>¡. Aph„y L¡$d ?

	 bfa, `pZu L$fsp„ lgL$p¡ R>¡. Äepf¡ `pZu \uÆ_¡ O_ê$`¡ bfa b_¡ R>¡ 
Ðepf¡ lgL$p¡ b_¡ R>¡ L$pfZ L¡$ âhpluê$`dp„\u O_ê$`dp„ ê$`p„sf \su hMs¡ 
s¡_y„ L$v$ h^¡ R>¡ s¡\u O_sp OV$¡ R>¡. s¡\u bfa `pZu `f sf¡ R>¡.

`pZu_u O_sp
	 `v$p\®_y„ L$v$ (volume) A_¡ Öìedp__¡ (v$m -mass) `fõ`f 
k„b„^ R>¡. A¡L$pv$ hõsyA¡ fp¡L¡$gu S>Áep A¡V$g¡ s¡_y„ L$v$. `v$p\®dp„ fl¡gp¡ 
Öìe_p¡ S>Õ\p¡ A¡V$g¡ Öìedp_ (v$m).

	
	 hõsydp_ N°pddp„ A_¡ L$v$ O_k¡dudp„ d`pe R>¡.
                              

                            A¡V$g¡ O_sp dp`hp_p¡ A¡L$d N°pd v$f O_k¡du R>¡.
 

1 rgV$f `pZu_y„ v$m 1 qL$gp¡N°pd \pe R>¡. sp¡ `pZu_u O_sp L¡$V$gu ?

3.8  Ar_erds hs®_

3.7  `pZu_u O_sp

`pZu_y„ Ar_erds hs®_ (Anomalous behaviour of water)

	 `pZu_u O_sp_u A¡L$ rhi¡jsp R>¡. S>¡d S>¡d `pZu W„$X„y$ `X¡$ R>¡ s¡d s¡d AÞe âhplu_u S>¡d S> s¡_u 
O_sp h^¡ R>¡. `f„sy 4 0C L$fsp„ _uQp DóZspdp_¡ s¡_u O_sp OV$hp gpN¡ R>¡. A¡V$g¡ L¡$ 4 0C DóZspdp_¡ 
`pZu_u O_sp dlÑd lp¡e R>¡. `f„sy 4 0C \u DóZspdp_ _uQ¡ S>sp„ O_sp OV¡$ R>¡ A_¡ L$v$ h^¡ R>¡¡. Apd 
4 0C \u DóZspdp_ _uQ¡ S>sp„ `pZu k„L$p¡Q__¡ bv$g¡ âkfZ `pd¡ R>¡. `pZu_p Ap hs®__¡ "Ar_erds 
hs®_' L$l¡ R>¡.

	 kpdpÞe fus¡ `v$p\®_y„ sp`dp_ Ap¡Ry>„       
L$fhp\u s¡ k„L$p¡Qpe A¡V$g¡ L¡$ L$v$ OV¡$ R>¡ s¡\u      
O_sp h^¡ R>¡. `f„sy `pZu Ap fus¡ hs®sy„ _\u. 
`pZu Apdp„ A`hpv$ê$` R>¡.  
	 4.	A¡L$ Ágpkdp„ \p¡X¡$ ky^u `pZu cfu 
`p„Q\u v$k rdr_V$ äuTfdp„ fpMp¡. ̀ R>u s¡_¡ blpf 
L$pY$u s¡_y„ r_funZ L$fp¡. 
	 `pZu \uS>hp_u iê$Aps ¼ep„\u A_¡ L$C 
sfa \C R>¡ ? 

bfa

O_sp = 
v$m (m)
L$v$ (v)

O_sp = 
N°pd 

O_k¡du
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	 b¡ dp¡V$p„ hpkZ gp¡. s¡dp„ `pZu f¡X$p¡. A¡L$ hpkZdp 4-5 QdQp duWy„$ 
_pMu Ap¡Npmp¡ lh¡ buÅ hpkZdp„ A¡L$ bV$pVy„$ _pMp¡. bV$pVy„$ X|$bu Åe R>¡. 
s¡ S> bV$pVy„$ L$pY$u_¡ duW$phpmp `pZudp„ _pMp¡ A_¡ r_funZ L$fp¡. 

	 duW$phpmp `pZu_u O_sp h^¡ R>¡ s¡\u bV$pVy„$ s¡dp„ sf¡ R>¡. 

	 L|$hp L¡$ smphdp„ sfhp L$fsp„ kdyÖdp„ sfhy„ kl¡gy„ `X¡$ R>¡ s¡_y„ iy„        
L$pfZ ? 

	 D`f_u L©$rsdp„ `pZudp„ duWy„$ _p„Mhp„\u s¡ `pZudp„ Ap¡Nmu Ney„. duWy„ 
A×íe \C Ney. A¡V$g¡ iy„ ? 

	 `pZudp„ duW$p_p L$Z âkfu Åe R>¡. A_¡ _p_p \sp„ Åe R>¡, A¡V$gp 
_p_p b_¡ R>¡ L¡$ v¡$Mpsp„ _\u. `pZudp„ `|Z®`Z¡ cmu Åe R>¡, Ap q¾$ep_¡ 
"Ap¡Nmhy„' L$l¡ R>¡. 

Öpìe 	 : S>¡ `v$p\® Ap¡Nm¡ R>¡ s¡ - duWy„$.

ÖphL$ 	 : S>¡dp„ Ap¡Nm¡ R>¡ s¡ âhplu - `pZu.

ÖphZ 	 : Äepf¡ Öpìe `v$p\® ÖphL$dp„ `|Z®`Z¡ Ap¡Nmu Åe R>¡. 

		    - duW$p_y„ ÖphZ.

L$fu Sy>Ap¡.

`pZu_p NyZ^d® A_ykpf `pZu_p¡ D`ep¡N

1. 	 `pZu_u âhplusp_¡ L$pfZ¡ S>mdpN® sfuL¡$ D`ep¡Nu b_¡ R>¡. KQpC\u `X$sp„ `pZu_u dv$v$\u 
S>_f¡V$f Qpg¡ R>¡ A_¡ huS> r_dp®Z \pe R>¡. 

2. 	 `pZu DÑd "iusL$' R>¡ s¡\u NpX$uAp¡dp„ f¡X$ue¡V$k®dp„ A¢rS>__y„ sp`dp_ r_e„rÓs L$fhp dpV¡$ h`fpe 
R>¡. 

3. 	 `pZu h¥rðL$ ÖphL$ R>¡. L$pfZ s¡dp„ A_¡L$ `v$p\p£ Ap¡Nm¡ R>¡. ÖphL$ sfuL¡$ `pZu_p¡ D`ep¡N                   
L$pfMp_pdp„, âep¡Nipmpdp„, AÞ_ `v$p\®dp„ \pe R>¡. ifuf A„sN®s Qpgsu `Q_, DÐkS>®_ hN¡f¡ 
A_¡L$ S>¥rhL$ âq¾$ep dpV¡$ `pZu D`ep¡Nu R>¡. 

4. 	 õ_p_ L$fhy„, L$`X$p„ ^p¡hp„, hpkZ ^p¡hp„, õhÃR>sp hN¡f¡ dpV¡$ `pZu D`ep¡Nu R>¡. 

M|b S> W„$X$p âv¡$ip¡dp„ _v$u, smph_y„ ̀ pZu \uÆ S>hp R>sp„ s¡dp„ fl¡gp„ S>gQf 
âpZuAp¡ Æhu iL¡$ R>¡, Aphy„ L¡$d b_s„y li¡ ? 

dNS> Qgphp¡.

epv$ L$fp¡.
1. 	 d©v$p A¡V$g¡ iy„ ? s¡ L¡$hu fus¡ b_¡ R>¡ ?			 
2.    d©v$pdp„ ¼ep ¼ep OV$L$p¡ lp¡e R>¡ ?

3.9 O_sp_y„ `qfZpd

A

Ap

duW$p_y„ ÖphZ

`pZu
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d©v$p_p NyZ^d® (Properties of soil)
	 f„N A¡ d©v$p_p¡ dlÒh_p¡ NyZ^d® R>¡. A_¡L$ âq¾$epAp¡_¡ `qfZpd¡ s¡_¡ f„N âpàs \pe R>¡. S>du__p 
`©óW$cpN `f_u d©v$p_p¡ f„N OpV$p¡ (Dark) A_¡ s¡_u _uQ¡_p \f_p¡ f„N Tp„Mp¡ lp¡e R>¡. d©v$p_p A_¡L$ f„N R>¡ 
S>¡dL¡$ L$pmp¡, gpg, fpsp¡, `ump¡, fpMp¡X$u, hN¡f¡. 

	 d©v$p_p f„N S>du__p hN}L$fZ dpV¡$ D`ep¡Nu R>¡. s¡dS> S>du__p A_¡L$ NyZ^d® v$ip®h¡ R>¡¡. d©v$p_p 
f„N `f\u s¡_u amÖz`sp/ L$k, S>g ^pfZ ndsp, S>g hlu S>hp_u ndsp ÅZu iL$pe R>¡. d©v$p_p¡ f„N 
s¡_u k„fQ_p (texture, `p¡s) s¡dp„ fl¡gp, S>¥rhL$ OV$L$p¡ gp¡M„X$, Q|_p¡ hN¡f¡ fkperZL$ `v$p\p£ `f Ap^pf 
fpM¡ R>¡. 

f¡spm d©v$p (Sandy soil) ः Ap d©v$pdp„ f¡su_p dp¡V$p L$Z lp¡e R>¡ s¡ 
Ap¡R>u amÖz` lp¡e R>¡. Ap d©v$pdp„ `pZu TX$`\u r_sfu Åe R>¡. Ap 
d©v$pdp„ M¡X$pZ L$fhy„ kl¡gy„ R>¡. f¡spm d©v$p Ap¡R>u amÖz` R>¡ s¡_y„ L$pfZ 
s¡dp„ rkrgL$pµ_-X$pe-Apµ¼kpCX$ (¼hpV®$T) Mr_S> lp¡e R>¡ S>¡ `pZudp„ 
Ap¡Nmsy„ _\u. s¡\u Ap d©v$p_u AÞ_Öìe `|fp `pX$hp_u ndsp i|Þe 
R>¡. 

L$p„`hpmu d©v$p  (Silt soil, Ap¡hpm ,`p¡eV$p) ः Ap d©v$p_p L$Z_p¡ ApL$pf 
dÝed lp¡e R>¡. s¡dp„ M¡X$pZ L$fhy„ f¡spm d©v$p S>¡V$gy„ kl¡gy„ _\u `Z 
QuL$Zu dpV$u S>¡V$gy„ AOfy„ `Z _\u Ap d©v$p_¡ "r_n¡` d©v$p' `Z L$l¡ R>¡. 

QuL$Zu dpV$u (Clay soil) ः Ap d©v$pdp„ k|ÿd L$Zp¡_y„ âdpZ h^pf¡ lp¡e 
R>¡. Ap d©v$p_¡ õ`i® L$fsp„ s¡ guku S>Zpe R>¡. Ap d©v$p_u `pZu_¡ 
`L$X$u fpMhp_u ndsp kp¥\u h^y lp¡e R>¡. 

L$fu Sy>Ap¡. 
kprlÐe :  ÓZ A„qL$s _mpL$pf, ÓZ L$pQ_u 
NmZu (a_¡g), L$k_mu (V¡$õV$ V$éyb) qaëV$f 
`¡`f, `pZu, TuZu f¡su, ÅX$u f¡su, L|„$X$pdp„_u 
dpV$u hN¡f¡. 
L©$rs : ÓZ¡e A„qL$s _mpL$pf `f L$pQ_u           
ÓZ NmZu d|L$u s¡_p `f qaëV$f `¡`f b¡kpX$p¡. 
s¡dp„_p A¡L$ ̀ f (A) ÅX$u f¡su, buÅ ̀ f (b) 
TuZu f¡su A_¡ ÓuÅ `f (L$) L|„$X$pdp„_u dpV$u 
kdp_ âdpZdp„ cfp¡ A_¡ v$f¡L$ _mpL$pfdp„ 
kdp_ `pZu f¡X$p¡. _mpL$pfdp„ L¡$V$gy„ `pZu c¡Ny„ 
\ey„ s¡ S>yAp¡. Ap `f\u sd¡ ¼e„y A_ydp_ 
L$fip¡? 

d©v$p_u k„fQ_p (Soil texture, `p¡s)
	 d©v$pdp„ rhrh^ ApL$pf A_¡ L$v$ ^fphsp L$Z_p âdpZ `f\u d©v$p_y„ `p¡s _½$u \pe R>¡. s¡_p _uQ¡ 
âdpZ¡ âL$pf `X¡$ R>¡. 

3.10 S>dp \sy„ `pZu
A b L$

3.11  d©v$p âL$pf

f¡spm 
d©v$p

L$p„`hpmu 
d©v$p

QuL$Zu 
dpV$u
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 	 1. 	 QuL$Zu dpV$u, "M¡X$pZ dpV¡$ AOfu' A¡d L¡$d L$l¡ R>¡ ?
	 2. 	 f¡spm d©v$p, "M¡X$pZ dpV¡$ kl¡gu' A¡d L¡$d L$l¡ R>¡ ? 
	 3. 	 "L$p„`_u d©v$p' _u S>g^pfZ ndsp L¡$hu lp¡e R>¡ ? 
	 4. 	 L$C d©v$p `pL$ dpV¡$ ep¡Áe R>¡ ? L¡$d ? 

d©v$p_u fQ_p (Soil structure) 
	 d©v$pdp„ fl¡gp L$Zp¡_u fQ_p_ykpf s¡ õs„cpL$pf, 
õsfue, L$Z ê$`, Y¡$ap„ ê$` hN¡f¡ õhê$`dp„ dmu Aph¡ 
R>¡. 

d©v$p_p D`ep¡N (Uses of soil)

1. 	 h_õ`rs k„h^®_ : h_õ`rs_u h©[Ý^ L$fhu.

2. 	 S>gk„^pfZ : d©v$p `pZu `L$X$u fpM¡ R>¡ s¡\u b„^, smph 
hN¡f¡_„y `pZu bpf¡ dpk dmu fl¡ R>¡. 

3.  ApL$pe®sp : d©v$p_¡ Å¡CA¡ s¡hp¡ ApL$pf Ap`u iL$pe R>¡. s¡\u 
rhrh^ hõsyAp¡ b_phu iL$pe R>¡. Ap hõsy_¡ _]cpX$pdp„ 
k¡L$u_¡ V$L$pD, dS>b|s b_phhpdp„ Aph¡ R>¡. v$p.s.dpV$gp„, 
dp¡V$u Ly$gX$u, v$uhX$p, d|rs®, IV$.  

d©v$p_p D`ep¡N

1. 	 rQ_pC dpV$u (L¡$Apµgu_) : Ap ka¡v$ f„N_u d©v$p R>¡. s¡dp„\u 
L$`-fL$pbu, V$pCëk, V$p„L$uAp¡, âep¡Nipmp_p„ D`L$fZp¡,     
dyMhV$p (Mask) bfZuAp¡ b_¡ R>¡. 

2. 	 MX$u_u (ipX|$_u) d©v$p  : Ap d©v$p `umpi `X$sp ka¡v$ f„N_u 
lp¡e R>¡. `|smp„-d|rs® b_phhp dpV¡$ h`fpe R>¡. 

3. 	 V¡$fpL$p¡V$p d©v$p : Ap d©v$pdp„\u L|„$X$p„, fdL$X$p„ hN¡f¡ kÅhV$_u 
hõsyAp¡ b_¡ R>¡.  

4. 	 dygsp_u dpV$u : kp¦v$e® âkp^_p¡dp„ h`fpe R>¡.	

dNS> Qgphp¡. 

d©v$p_u fQ_p_y„ dlÒh 
	 d©v$p_u fQ_p `f S>du__u amÖz`sp Ahg„b¡ 
R>¡. DÑd d©v$p fQ_p_p _uQ¡ âdpZ¡ apev$p \pe R>¡.   
1. 	 d|m_¡ `|fsp¡ Apµ[¼kS>_ dm¡. 
2. 	 `pZu (Ap¡hpm) r_n¡` ndsp kpfu lp¡e sp¡                   

h_õ`rs_p„ d|m_u (d|rmep„_u) ep¡Áe h©[Ý^      
\pe R>¡.

3.12  d©v$p_u fQ_p

3.13 d©v$p_p D`ep¡N
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Ap l„d¡ip„ epv$ fpMp¡. 

d©v$p `funZ (Soil testing)
	 d©v$p_y„ `funZ L$fhp\u S>du_dp„ fl¡gp 
OV$L$p¡_y„ âdpZ Ýep_dp„ Aph¡ R>¡. d©v$p `funZdp„ 
d©v$p_p¡ f„N, `p¡s A_¡ k¡ÞÖue Öìep¡_y„ âdpZ 
s`pkhpdp„ Aph¡ R>¡. d©v$pdp„ ¼ep OV$L$p¡_u       
DZ` R>¡ s¡ v|$f L$fhp dpV¡$ L$ep D`pep¡ ep¡S>hp s¡ 
`Z d©v$p `funZ Üpfp _½$u L$fu iL$pe R>¡. 

	 d©v$p `funZ dpV¡$ S>dp L$f¡gp dpV$u_p _d|_p 
8 \u 10 qv$hk Myëgu S>Áepdp„ k|L$hp¡ (sX$L$pdp„ 
_l], R>p„eX$pdp„ k|L$hp¡) `R>u QpmZu\u Qpmu 
gp¡. dpV$u_p NyZ^dp£ ÅZhp dpV¡$ pH (kpd|) 
A_¡ rhÛys-hplL$sp Ap b¡ L$kp¡V$u h`fpe R>¡.  
rhrh^ âep¡N_¡ Ap^pf¡ sdpfp M¡sf_u amÖz`sp 
sd¡ _¼L$u L$fu iL$ip¡. 

Ap h¥opr_L$ \C Nep
	 X¡$ÞdpL®$_p ip÷o kp¡f¡_¹k_¡ lpCX²$p¡S>_ 
Ape__u âbmsp `f\u pH (kpd|) _u 
k„L$ë`_p dp„X$u. dpV$u_p¡ pH _½$u L$fhp dpV¡$ 
`pZu A_¡ dpV$u 1:2 _p âdpZdp„ rdî L$fu 
rhrh^ v$i®L$_u dv$v$\u dpV$u_p `funZ 
`f\u d©v$p_p ÓZ âL$pf `X¡$ R>¡. 

1. 	 A¡rkX$ ey¼s d©v$p pH 6.5 \u Ap¡R>p¡.

2.  	Dv$pku_ (sV$õ\) d©v$p pH 6.5 \u 7.5

3. 	 b¡qTL$^d} d©v$p pH 7.5 \u h^y. 

d©v$p_u amÖz`sp Ap¡R>u \hp_p„ L$pfZp¡ :
1.	 d©v$p_p¡ (pH) 5 \u Ap¡R>p¡/ 8 \u h^y. 
2. 	 k¡ÞÖue `v$p\p£_y„ âdpZ OV$hy„. 
3. 	 S>du__p `pZu_p¡ r_L$pg _ \hp¡. 
4.	 A¡L$_p¡ A¡L$ S> `pL$ g¡hp¡. 
5. 	 Mpfp `pZu_p¡ kss D`ep¡N L$fhp¡. 
6. 	 fpkperZL$ Mpsf A_¡ L$uV$L$_piL$p¡_p¡ Ars 

h`fpi.

	 fpkperZL$ Mpsf_p¡ b¡kydpf D`ep¡N 
L$fhp\u S>du__y„ `p¡s bNX¡$ R>¡. S>du_ 
hphZu gpeL$ fl¡su _\u. S>du__u 
amÖz`sp V$L$phu fpMhp `pL$_u a¡fbv$gu 
L$fsp„ fl¡hy„ 

	 v$p.s. OJ_p¡ `pL$ gu^p `R>u S>du__p¡ 
L$k Ap¡R>p¡ \pe R>¡. s¡\u dNamu, dN, dW$, 
hV$pZp, syh¡f, QZp, kp¡epbu_, hN¡f¡_p¡ 
`pL$ g¡hp¡. S>¡\u S>du__p¡ Ap¡R>p¡ \e¡gp¡ L$k 
h^¡ R>¡. 

h¥rðL$ d©v$pqv$_ : 5-qX$k¡çbf    
d©v$p k„h^®_ L$fhy„. 

Ap sd¡ ÅZp¡ R>p¡ L¡$ ?

	 rQ_pC dpV$u A¡ "L¡$Ap¡rg_pCV$' âL$pf_y„ Ap¥Ûp¡rNL$ Mr_S> R>¡. s¡ Qu_dp„ dm¡ R>¡ s¡\u s¡_¡ rQ_pC 
dpV$u L$l¡ R>¡. Ap dpV$u_¡ DóZsp Ap`hp\u s¡ L$W$Z b_¡ R>¡ A_¡ kp\¡ QmL$pV$ `Z Aph¡ R>¡. s¡\u Ap_p¡ 
D`ep¡N hpkZ b_phhp„ dpV¡$ \pe R>¡.
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õhpÝepe

1. Mpgu S>Áepdp„ L$p¦kdp„\u ep¡Áe `ep®e gMp¡.
(sp`dp_, L$v$, v$m, O_sp, c¡S>, A¡rkX$uL$,
Dv$pku_, ApL$pf)
A. lhp_u bpó` ^pfZ L$fhp_u ndsp_ykpf

lhpdp„ ............. âdpZ _½$u \pe R>¡. 
Ap.	`pZu_¡ `p¡sp_p¡ ........ _\u `f„sy 

................ A_¡ .......... lp¡e R>¡.
B. `pZu \uS>¡ (W„$Xy„$ `X¡$) Ðepf¡ s¡_u ........ h^¡ 

R>¡. 
C. .........d©v$p_p¡  pH 7 lp¡e R>¡.

2. Aphy„ ip dpV¡$ L$l¡ R>¡ ?
A. lhp A¡ rhrh^ hpeyAp¡_y„ kdp„N rdîZ R>¡.
Ap. `pZu_¡ h¥rðL$ ÖphL$ L$l¡ R>¡.
B. õhÃR>sp dpV¡$ `pZu S>ê$fu R>¡.

3. iy„ \i¡ ? s¡ L$lp¡.
A. 	lhpdp„ bpó`_y„ âdpZ h^¡ sp¡ ....
Ap.	S>du_dp„\u kss A¡L$ S> âL$pf_p¡ `pL$ gCA¡ 

sp¡...... 
4. L$lp¡ Å¡CA¡, dpfp¡ Å¡X$uv$pf L$p¡Z ?

S|>\ "A' 		  S|>\ "b'
1. lhp A. DÐkS>®_ q¾$ep
2. `pZu Ap. âL$pi_y„ rhqL$fZ
3. d©v$p B. ApL$pe®sp

5. _uQ¡_p„ rh^p_p¡ Mfp„ L¡$ Mp¡V$p„ s¡ L$lp¡.
A. f¡spm d©v$p_u S>g^pfZ ndsp Ap¡R>u lp¡e

R>¡.
Ap. S>¡ `v$p\®dp„ Öpìe Ap¡Nm¡ s¡_¡ ÖphL$ L$l¡ R>¡.	 
B. lhp_p v$bpZ_¡ S> hpsphfZ_y„ v$bpZ L$l¡

R>¡.

6. _uQ¡_p rQÓ `f\u õ`ô$uL$fZ sdpfp iåv$p¡dp„
gMp¡.

`pZu 

bfa 

7. _uQ¡_p âï_p¡_p S>hpb sdpfp iåv$dp„ gMp¡.
A. lhp_¡ gu^¡ âL$pi_y„ rhqL$fZ L¡$hu fus¡ \pe

R>¡ ?
Ap.	`pZu_p rhrh^ NyZ^d® õ`ô$ L$fp¡. 
B. kdyÖ_p `pZu_u O_sp, hfkpv$_p `pZu_u

O_sp L$fsp„ h^pf¡ L¡$d lp¡e R>¡ ?
C. DÑd d©v$p fQ_p_y„ dlÒh gMp¡.
D. d©v$p_p rhrh^ D`ep¡Np¡ ¼ep ¼ep ?
E. M¡X|$sp¡ dpV¡$ d©v$p `funZ_u S>ê$f A_¡ dlÒh

õ`ô$ L$fp¡.
A¡. 	Ýhr_ âkpfZ dpV¡$ lhp_y„ dlÒh kdÅhp¡.
A¥. 	`pZu\u cf¡gu L$pQ_u bpV$gu ¼epf¡e      

äuTfdp„ fpMhu _rl. 

D`¾$d :	 d©v$p `funZ L$fsu âep¡Nipmp_u      
dygpL$ps gp¡ A_¡ d©v$p `funZ_u âq¾$ep 
ÅZu gp¡. Ap dprlsu AÞe_¡ L$lp¡. 

A Ap

t t t
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1. 	 Ly$`p¡jZ A¡V$g¡ iy„ ?
2. 	 Ly$`p¡jZ fp¡L$hp_p D`pe L$ep ? 

`p¡jZ (Nutrition)
	 kÆhp¡dp„ L¡$V$guL$ Æh_ âq¾$ep Arhfs Qpgy 
fl¡ R>¡. Ap`Zp ifuf_u h©[Ý^ A_¡ s„vy$fõsu dpV¡$ S>¡ 
`v$p\p£_y„ `Q_ (Digestion) A_¡ kpÐduL$fZ  
(Assimilation) \C EÅ® dm¡ s¡hp `v$p\p£_¡ 
"AÞ_`v$p\®' L$l¡ R>¡. 
	 AÞ_ Ap`Z_¡ rhrh^ âL$pf_p AÞ_OV$L$ `|fp„ 
`pX¡$ R>¡. Ap AÞ_OV$L$ A¡V$g¡ S> `p¡jL$ Öìe. 
`p¡jL$Öìe_p b¡ âL$pf R>¡. b©lv¹$`p¡jL$Öìe (Macro 
nutrients) A_¡ k|ÿd`p¡jL$ Öìe (Micro 
nutrients). 
	 L$pbp£qv$s (L$p„Æhpmp, õV$pQ®ey¼s), Qfbu 
([õ_Á^) A_¡ âp¡V$u__u ifuf_¡ dpV¡$ dp¡V$p 
âdpZdp„ AphíeL$ R>¡. Äepf¡ npf, Mr_S> A_¡ 
Æh_kÒh_u ifuf_¡ Aë` âdpZdp„ AphíeL$sp 
lp¡e R>¡.

L$lp¡ Å¡CA¡ ! 

4.1 âL$pi k„ïg¡jZ

	 `p¡jL$Öìep¡ ifufdp„ gC_¡ s¡_p¡ D`ep¡N 
L$fhp_u kÆhp¡_u âq¾$ep_¡ `p¡jZ L$l¡ R>¡.

`p¡jZ_u S>ê$qfeps 
1. 	 L$pd L$fhp dpV¡$ EÅ®_p¡ `yfhW$p¡ L$fhp¡.
2.	 ifuf_u h©qÙ A_¡ rhL$pk kp^hp¡.
3.	 L$p¡jp¡_p¡ Okpfp¡ cfu L$pY$hp¡ A_¡ `¡iuAp¡_u 

dfpds L$fhu.
4. 	 ifuf_¡ fp¡N\u bQphhy„. 

 õhe„`p¡jZ (Autotrophic nutrition) 
	 L¡$V$gpL$ kÆhp¡ `p¡sp_y„ AÞ_ `p¡s¡ s¥epf 
L$fu_¡ `p¡sp_y„ `p¡jZ L$f¡ R>¡. Ap `p¡jZ `Ý^rs_¡ 
õhe„`p¡jZ L$l¡ R>¡.
`f`p¡jZ (Heterotrophic nutrition)  		
	  L¡$V$gpL$ kÆh AÞ_ dpV¡$ buÅ kÆhp¡ `f 
A¡V$g¡ L¡$, h_õ`rs A\hp âpZu `f Ap^pf fpM¡ 
R>¡. Ap `p¡jZ `Ý^rs_¡ `f`p¡jZ L$l¡ R>¡. õhe„`p¡ju h_õ`rs (Autotrophic plants)

epv$ L$fp¡.

k|e®âL$pi

`p_dp„_p lqfsL$Zp¡ 

L$pb®_-X$pep¡¼kpCX$ 

Apµ[¼kS>_

`pZu, Mr_S>, npf 

L$pb®_ X$pep¡¼kpCX$ + `pZu    âL$piEÅ®	       AÞ_ (ÁgyL$p¡T) + Apµ[¼kS>_
       6 CO2 +  6H2O            lqfsL$Zp¡	  	     C6 H12 O6 + 6O2

 4. kÆhp¡dp„ `p¡jZ

h_õ`rs `p¡sp_y„ AÞ_ L¡$hu fus¡ s¥epf L$f¡ R>¡ ? 
	 h_õ`rs_¡ `Z h©[Ý^ dpV¡$ AÞ__u S>ê$f R>¡. 
h_õ`rs `p¡sp_y„ AÞ_ `p¡s¡ s¥epf L$f¡ R>¡.            
S>du_dp„\u `pZu, `p¡jL$ sÒhp¡ A_¡ lhpdp„\u 
L$pb®_ X$pep¡¼kpCX$ gC_¡ `p_dp„ fl¡gp lqfsL$Z 
(Chlorophyll) A_¡ k|e®âL$pi_u dv$v$\u `p_dp„ 
Mp¡fpL$ s¥epf L$f¡ R>¡. Ap q¾$ep_¡ "âL$pi k„ïg¡jZ' 
(Photosynthesis) L$l¡ R>¡. 
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4.6 bp„X$Nym

L$uV$L$cnu h_õ`rs (Insectivorous plants)	
	  L¡$V$guL$ h_õ`rs L$uV$L$ MpC_¡ L$uV$L$dp„\u S> `p¡sp_y„ AÞ_ 
d¡mh¡ R>¡. A¡ Ap`Z¡ ÅZuA¡ R>uA¡ (â.1, `p_.4) Ap h_õ`rs 
Mpk L$fu_¡ S>ep„ _pCV²$p¡S>__p k„ep¡S>_p¡_u AR>s lp¡e s¡hu S>du_ 
L¡$ ̀ pZudp„ h©[Ý^ ̀ pd¡ R>¡. X²$pµk¡fp bdp®_u _pd_u h_õ`rs L$uV$L$cnu 
R>¡ s¡_u fQ_p awg S>¡hu lp¡e R>¡. s¡ S>du__¡ AX$u_¡ h^¡ R>¡. s¡_p„ 
`p__p¡ f„N ApL$j®L$ Nygpbu, gpg lp¡e R>¡ A_¡ qL$_pfu `f TuZp„ 
L¡$is„sy lp¡e R>¡ s¡_p s„sy ̀ f L$uV$L$p¡_¡ ApL$j®hp dpV¡$ QuL$Zp Öh_p tbvy$ 
lp¡e R>¡. Ck 1737dp„ îug„L$pdp„ Å¡lpÞk bd®_ _pd_p h¥opr_L$¡ Ap 
h_õ`rs_u ip¡^ L$fu. s¡\u s¡_p dp_dp„ h_õ`rs_p _pd kp\¡ 
bdp®_u gMpe R>¡.  

1. "bp„X$Nym' h_õ`rs âL$pi-k„ïg¡jZ q¾$ep L$p¡_p Üpfp L$f¡ R>¡ ? 
2. s¡_¡ `pZu A_¡ npf ¼ep„\u dm¡ R>¡ ?
3. bp„X$Nym h_õ`rs A^® `fÆhu h_õ`rs sfuL¡$ Ap¡mMpe R>¡. ip dpV¡$ ? 

`f`p¡ju h_õ`rs  (Heterotrophic plants)
	 `f`p¡ju h_õ`rsdp„ lqfsÖìe lp¡sy„ _\u sp¡ Ap h_õ`rs 
L¡$hu fus¡ Æh_ V$L$ph¡ R>¡ ? s¡ AÞ_ L¡$hu fus¡ d¡mhsu li¡ ? 
	 A¡L$pv$ dp¡V$p TpX$ `f h©[Ý^ `pd¡gu `ump f„N_u, `p_ hNf_u 
v$p¡fu S>¡hu h¡g_p¡ Y$Ngp¡ sd¡ Å¡ep¡ R>¡ L¡$ ? s¡ h¡g_y„ _pd iy„ R>¡ ? 
	 Aphu h_õ`rs AÞe kÆhp¡_p ifufdp„ L¡$ ifuf`f fl¡ R>¡. 
A_¡ `p¡sp_y„ AÞ_ d¡mh¡ R>¡. Aphu h_õ`rs_¡ `f`p¡ju L¡$ `fÆhu 
(Parasitic)  h_õ`rs L$l¡ R>¡. v$p.s. bp„X$Nym, Adfh¡g. 
	 "Adfh¡g'dp„ lqfsÖìe (L$gp¡fp¡aug) _ lp¡hp\u s¡             
k„`|Z®`Z¡ Aprîs h_õ`rs `f S> flu_¡ h©[Ý^ `pd¡ R>¡ s¡\u s¡_¡ 
k„`Z® `fÆhu h_õ`rs L$l¡ R>¡. 
	 TpX$ `f h©[Ý^ `pd¡gp„ "bp„X$Nym' sd¡ Å¡ep li¡.

4.7 X²$pµk¡fp bdp®_u

OV$`Z} (`uQf àgpÞV$) dp„ âL$pi-k„ïg¡jZ_u q¾$ep \hp R>sp„ s¡ L$uV$L$p¡_y„ 
cnZ L¡$d L$f¡ R>¡ ?

4.8 d©sp¡`Æhu h_õ`rs

d©sp¡`Æhu h_õ`rs (Saprophytic plants)
	 kÆhp¡_p L$p¡lhpe¡gp (kX¡$gp) d©s Ahi¡jp¡ `f ENsu h_õ`rs_¡ 
d©sp¡`Æhu h_õ`rs L$l¡ R>¡. 
	 L¡$V$gpL$ âL$pf_p rbgpX$u_p V$pµ` (diê$d), awN, L$hL$ A_¡ euõV$ 
(Yeast) hN¡f¡... d©s Ahi¡jp¡ `f Æhsu h_õ`rs R>¡. d©s Ahi¡jp¡ 
`f awN DÐk¡QL$ R>p¡X¡$ R>¡ A_¡ s¡dp„\u L$pb®_ ey¼s `v$p\p£_y„ rhOV$_ L$fu, 
s¥epf \sy„ ÖphZ ip¡ju g¡ R>¡. Apd s¡ `p¡jL$Öìe d¡mh¡ R>¡.

dNS> Qgphp¡.

dNS> Qgphp¡.
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h_õ`rsdp„_p `p¡jL$ Öìe_p„ L$pe® A_¡ s¡_u DZ`\u \su Akf : 
`p¡jL$Öìep¡ L$pe® DZ`\u \su Akf
_pCV²$p¡S>_ âp¡V$u_, lqfsL$Zp¡ A_¡ L$p¡jfkdp„_p¡ 

dlÒh_p¡ OV$L$ R>¡. 
h©[Ý^ AV$L¡$, `p_ `ump„ `X¡$ 

apµõafk âL$pi EÅ®_y„ fpkperZL$ EÅ®dp„ ê$`p„sf AL$pm¡ `p_ Nmhp„. agp¡ dp¡X$p„ Aphhp 
d|rmep„_u h©[Ý^ AV$L$hu.

`p¸V¡$ried Qep`Qe_p L$pe® dpV$¡ S>ê$fu \X$ `psmy„ \hy„, `p_ r_õs¡S> \hp„ L$p„Æhpmp 
`v$p\® s¥epf \pe _rl. 

dµÁ_¡ried lqfsL$Z r_dp®Z \pe h©[Ý^ ^udu `X¡$. `p_ `ump„ `X¡$.
gp¡M„X$ lqfsL$Z r_dp®Z \pe `p_ `ump„ `X¡$.

dƒN_uT dy¿e DÐk¡QL$  r_dp®Z \pe h©[Ý^ AV$L¡$, `p_ `f X$pO `X¡$
tTL$ DÐk¡QL$ A_¡ s¡_p S>ê$fu OV$L$ r_dp®Z \pe. h©[Ý^ AV$L¡$, `p_ `ump„ `X¡$. 

*	 `qfkf_u h_õ`rs_y„ r_funZ L$fu _½$u L$fp¡ L¡$ s¡_¡ `|fsp âdpZdp„ `p¡jL$Öìep¡ dm¡ R>¡ L¡$ _l] ? 

epv$ fpMp¡.

epv$ L$fp¡.

âpZuAp¡dp„ `p¡jZ (Nutrition in animals)
	 âpZuAp¡dp„ `p¡jZ Ap k„L$ë`_pdp„ ifuf_¡ `p¡jL$sÒhp¡_u S>ê$f, AÞ_N°lZ_u fus A_¡ s¡_p¡ ifuf_¡  
\sp¡ D`ep¡N Ap ÓZ bpbsp¡_p¡ kdph¡i \pe R>¡. 

AÞ_dp„ ¼ep„ ¼ep„ `p¡jL$sÒhp¡ lp¡e R>¡ ? s¡_p¡ ifuf_¡ ip¡ D`ep¡N \pe R>¡ ?

	 AÞ__¡ L¡$V$guL$ awN gpNhp\u AÞ_ v|$rjs \pe R>¡ S>¡\u A_¡L$ âL$pf_p fp¡N / dp„v$Nu Aph¡ R>¡.  
L¡$V$guL$ awNdp„ Ap¥j^u NyZ `Z lp¡e R>¡.    
	 euõV$ A_¡ L¡$V$gpL$ diê$d D`ep¡Nu R>¡. "euõV$' Ap qL$Îh (Ferment) b°¡X$ s¥epf L$fhpdp„ A_¡ 
Ap\hZ_u âq¾$epdp„ h`fpe R>¡. L¡$V$gpL$ diê$ddp„ Æh_kÒhp¡ A_¡ gp¡l cf`|f âdpZdp„ lp¡e R>¡.

	 ifuf_u b^u q¾$epAp¡ kfmsp\u \hp dpV¡$ S>ê$fu OV$L$p¡ AÞ_dp„\u dm¡ R>¡. f¼sÜpfp Ap OV$L$p¡ ifuf_p 
b^p cpNdp„ `lp¢QpX$hpdp„ Aph¡ R>¡. Ap`Z¡ Mp^¡gy„ AÞ_ A¡_p A¡ ê$`¡ gp¡ludp„ cmsy„ _\u s¡ dpV¡$ Mp^¡gp 
AÞ__y„ â\d f¼sdp„ cmu iL¡$ s¡hp rhÖpìe OV$L$dp„ ê$`p„sf \hy„ S>ê$fu R>¡. Ap L$pe® dpV¡$ âpZuAp¡dp„ AÞ_
N°lZ\u DÐkS>®_ ky^u _uQ¡ âdpZ¡_p `p¡jZ_p sb½$p Å¡hp dm¡ R>¡. 

 `p¡jZ_p sb½$p
1. AÞ_N°lZ (Ingestion) - AÞ_ ifufdp„ g¡hy„. 
2. `Q_ (Digestion) - Mp^¡gp AÞ__y„ rhÖpìe OV$L$p¡dp„ ê$`p„sf \hy„ s¡_¡S> "AÞ__y„ `Q_' L$l¡ R>¡. 
3. ip¡jZ (Absorption) - `Q_\u s¥epf \e¡gp rhÖpìe OV$L$p¡_y„ f¼sdp„ ip¡jphy„ A\hp cmu S>h„y. 
4. kpÐduL$fZ (Assimilation) - f¼sdp„ ip¡jpe¡gp rhÖpìe OV$L$p¡_y„ ifufdp„_p L$p¡j-`¡iu ky^u
	  				        hl_ \hy„ A_¡ EÅ® r_dp®Z \hu. 
5. DÐkS>®_ (Egestion) - `Q_ A_¡ ip¡jZ _ \ey„ lp¡e s¡hp bpL$u_p `v$p\p£ ifuf blpf L$pY$hp.
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A. kdcnu `p¡jZ (Holozoic nutrition)

L$lp¡ Å¡CA¡ ! 

`qfkfdp„ v¡$Mpsp âpZuAp¡_y„ r_funZ L$fu _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡.

¾$. âpZu_y„ _pd AÞ__p¡ âL$pf/ _pd AÞ_N°lZ_u fus
1. Npe
2. v¡$X$L$p¡

	 hpNp¡mhy„, QNmhy„, QyjL$p¡Üpfp ip¡jhy„ hN¡f¡ `f\u sd¡ Å¡C iL$p¡ R>p¡ L¡$, Sy>v$p-Sy>v$p kÆhp¡dp„ AÞ_ 
N°lZ_u fus Sy>v$u-Sy>v$u lp¡e R>¡. 

	 Adubpdp„ lp\ L¡$ dyM S>¡hp cpN lp¡sp _\u. Ap A¡L$-L$p¡ju 
âpZu R>¡. s¡ ifuf_p A¡V$g¡ L¡$ L$p¡j_p L$p¡C `Z cpNdp„\u AÞ_ gC iL¡$ 
R>¡. AÞ_L$Z_¡ b^u bpSy>\u O¡fu_¡ L$p¡j_u A„v$f g¡ R>¡. Ðepf `R>u s¡ 
AÞ_L$Z_y„ rhrh^ DÐk¡QL$p¡_u dv$v$\u `Q_ \pe R>¡ A_¡ _ `Q¡gp¡ 
cpN Ðep„S> R>p¡X$u_¡ R>v¹$d`pv$_u dv$v$\u Adubp ApNm h^¡ R>¡. 
Adubp, õ`pefp¡Npefp eyÁgu_p, `¸fpd¡ried, S>¡hp A¡L$-L$p¡ju 
kÆhp¡dp„ `p¡jZk„b„^u q¾$ep s¡d_p L$p¡jdp„ S> \pe R>¡. 

	 blzL$p¡jue âpZuAp¡dp„ AÞ_N°lZ dyM hpV¡$ \pe R>¡. d^dpMu, 
`s„rNep„ S>¡hp„ L$uV$L$p¡dp„ AÞ_N°lZ dpV¡$ dyMpheh lp¡e R>¡. `s„rNep 
s¡_u _mu S>¡hu gp„bu k|„Y$ hp`fu_¡ AÞ_N°lZ L$f¡ R>¡. hp„v$p A_¡ 
susuOp¡X$p (suX$) S>¡hp "L$p¡sfu Mp_pfp' qL$V$L$p¡dp„ S>X$bp S>¡hp 
dyMpheh lp¡e R>¡. Äepf¡ dÃR>f A_¡ dp„L$X$_¡ "Q|jL$p¡' lp¡e R>¡ S>¡ kp¡e 
S>¡hp dyMpheh hX¡$ V$p¡Qu_¡ s¡ S> _mu hpV¡$ f¼s A_¡ fkN°lZ L$f¡ R>¡.  

L¡$ÞÖ
AÞ_L$Z

AÞ_L$Z

L¡$ÞÖ

4.9. Adubp

4.10 AÞ_âL$pf A_ykpf rhrh^ kÆhp¡

Adubp S>¡hp A¡L$-L$p¡ju kÆhdp„ AÞ_N°lZ L¡$hu fus¡ \pe R>¡ ? 

 r_funZ L$fp¡ A_¡ QQp® L$fp¡.
_uQ¡ Ap`¡gp kÆhp¡_y„ hN}L$fZ AÞ_âL$pf âdpZ¡ âL$pf L$fp¡?
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AÞ_âL$pf `f\u âpZuAp¡_p _uQ¡ âdpZ¡ âL$pf `X¡$ 
R>¡.
1.	 ipL$plpfu âpZu (Herbivores) : ipL$plpfu 
âpZuAp¡ AÞ_ d¡mhhp h_õ`rs Mpe R>¡.  
2. 	 dp„kplpfu âpZu (Carnivores) : dp„kplpfu 
âpZuAp¡ AÞ_ dpV¡$ buÅ ipL$plpfu âpZuAp¡_¡ Mpe 
R>¡. Apd AâÐen fus¡ s¡Ap¡ h_õ`rs `f Ap^pf 
fpM¡ R>¡. 
3. 	 rdîplpfu âpZu (Omnivores) : Ap âpZuAp¡ 
AÞ_ dpV¡$ h_õ`rs A_¡ âpZu bÞ_¡_p¡ D`ep¡N L$f¡ 
R>¡.
	 Ap`Zu Apk`pk dmu Aphsp„ L¡$V$gpL$ kÆhp¡ 

	 L¡$V$gpL$ L$uV$L$p¡ A_¡ A¡L$L$p¡ju k|ÿdÆhp¡ : d©s Ahi¡jp¡dp„\u  
A\hp Apk`pk_p hpsphfZdp„\u Öhê$` k¡ÞÖue `v$p\p£_y„ 
ip¡jZ L$fu s¡_p¡ AÞ_ sfuL¡$ D`ep¡N L$f¡ R>¡. Ap_¡ S> "d©sp¡`„Æhu 
`p¡jZ' L$l¡ R>¡. v$p.s. 

L$. `fÆhu `p¡jZ (Parasitic nutrition)
1. 	Ofdp„_p¡ L|$sfp¡, NdpZdp„ fl¡su Npe, c¡„k hN¡f¡ âpZuAp¡_p„ 

ifuf `f _p_p„ _p_p„ âpZuAp¡ (bNpC) sd¡ Å¡ep R>¡ L¡$ ? s¡ 
¼ep„ âpZuAp¡ R>¡ ? 

2. 	Ap âpZuAp¡ s¡d_y„ AÞ_ ¼ep„\u d¡mh¡ R>¡ ? 
3. 	̀ ¡V$dp„ s¥epf \sp„ S>„sy , L©$rd s¡d_„y AÞ_ ¼ep„\u d¡mh¡ R>¡ ? 

`p¡sp_p AÞ_N°lZ_u kp\¡ kp\¡ ̀ ep®hfZ õhÃR>sp A_¡ k„h^®__y„ L$pe® L$f¡ R>¡ s¡d_¡ A_y¾$d¡ õhÃR>spL$d} 
A_¡ rhOV$L$ sfuL¡$ Ap¡mMhpdp„ Aph¡ R>¡.
4. õhÃR>spL$d} âpZu (Scavengers) : Ap âpZuAp¡ d©s âpZuAp¡_p„ ifufdp„\u AÞ_ d¡mh¡ R>¡.          
v$p.s. sfk, Nu^, L$pNX$p„. 
5.	 rhOV$L$ (Decomposers) : Ap k|ÿdÆhp¡ d©s Ahi¡jp¡ s¡dS> L¡$V$gpL$ `v$p\p£_p L$p¡lhpZ\u s¡_y„ 
rhOV$_ L$fu AÞ_ d¡mh¡ R>¡ A_¡ Ly$v$fsu `v$p\®_p L¡$V$gpL$ k|ÿdÆhp¡_y„ L$p¡lhpZ\u `p¡jZ \pe R>¡.
b. d©sp¡`Æhu `p¡jZ (Saprozoic nutrition)

4.11 `fÆhu âpZu

 	 L¡$V$gpL$ âpZuAp¡ `p¡sp_p AÞ_ dpV¡$ buÅ kÆhp¡ `f Ap^pf fpM¡ R>¡. s¡ A¡ âpZuAp¡dp„\u S> AÞ_ 
d¡mh¡ R>¡. s¡_¡ "`fÆhu `p¡jZ' L$l¡ R>¡. 

L¡$V$gpL$ âpZuAp¡ buÅ kÆhp¡_p ifuf `f flu_¡ s¡d_y„ gp¡lu Q|ku s¡dp„\u `p¡jZ d¡mh¡ R>¡. Ap 
fus¡ AÞ_ (`p¡jZ) d¡mhhp_u fus_¡ bpü`fÆhu `p¡jZ (Ectoparasitic nutrition)  L$l¡ R>¡. `Ë$uL©$rd, 
Np¡mL©$rd hN¡f¡ Ap`Zp ifuf_u A„v$f flu_¡ f¼sÜpfp L¡$ âÐen AÞ_ ip¡jZ L$fu Æh¡ R>¡. Ap fus¡ dmsp„ 
`p¡jZ_¡ A„s:`fÆhu `p¡jZ (Endoparasitic nutrition) L$l¡ R>¡. A_¡ Aphp„ âpZuAp¡_¡ A„s:`fÆhu 
âpZu (Endoparasitic animals) L$l¡ R>¡. 

	  S>¡_y„ d|mõ\p_ v$rnZ Ad¡qfL$p R>¡ 
s¡hy„ kp¥\u dp¡Vy„$ kõs_ âpZu L$uX$uMpsy„     
f]R> (dy„Nu Aõhg) _pd¡ Ap¡mMpe R>¡. 
	 cpfsdp„ L$uX$u Mp_pfy„ âpZu           
"Dv$dp„S>f' dmu Aph¡ R>¡ s¡_p„ rQÓp¡ 
CÞV$f_¡V$ `f\u d¡mhp¡.
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õhpÝepe

1. AÞ_âL$pf `f\u hN}L$fZ L$fp¡.
hpO, Npe, Nu^, ÆhpÏ, lfZ, bL$fu, dp_h,
L$hL$, tkl, c¢k, QL$gu, v¡$X$L$p¡, hp„v$p¡, bNpC
(Np¡QuX$)

2. ep¡Áe Å¡X$ b_php¡.
"A' S|>\ "b' S|>\ 
1. `fÆhu h_õ`rs A. rbgpX$u_p¡ V$p¡`

(L$pNX$p_u R>Óu)
2. L$uV$L$cnu h_õ`rs b. v$NX$awg
3. d©sp¡`Æhu h_õ`rs L$. X²$pµk¡fp
4. klÆhu h_õ`rs X$. Adfh¡g

3. _uQ¡ _p_p S>hpb sdpfp iåv$p¡dp„ gMp¡.
A.	kÆhp¡_¡ `p¡jZ_u S>ê$f ip dpV¡$ R>¡ ?

Ap.h_õ`rs_u AÞ_ s¥epf L$fhp_u âq¾$ep õ`ô$
L$fp¡. 

B. `f`p¡ju h_õ`rs A¡V$g¡ iy„ ? `f`p¡ju            
h_õ`rs_p rhrh^ âL$pf Dv$plfZ kp\¡ gMp¡.

C. 	âpZuAp¡dp„ `p¡jZ_p rhrh^ sb½$p/V$à`p
S>Zphp¡.

D. 	A¡L$ S> L$p¡jdp„ b^u Æh_ âq¾$ep \su lp¡e
s¡hp A¡L$-L$p¡ju âpZuAp¡ ¼ep„ ¼ep„ R>¡ ?

4. L$pfZp¡ gMp¡.
A. L$uV$L$cnu h_õ`rs_p¡ f„N ApL$j®L$ lp¡e R>¡.
Ap.`s„rNep_¡ gp„bu _mu S>¡hu k|„Y$ lp¡e R>¡.

5. `p¡jZ, h_õ`rs A_¡ âpZudp„, s\p `p¡jZ
d¡mhhp_u `Ý^rs v$ip®hsp¡ ãgp¡ QpV®$ (âhpl
ApL©$rs) s¥epf L$fp¡.

6. _uQ¡_p âï_p¡ hp„Qp¡, rhQpfp¡ A_¡ DÑf gMp¡.
A.	Ap`Z¡ Ofdp„ A_¡L$ AÞ_`v$p\p£ s¥epf L$fuA¡

R>uA¡ A¡V$g¡ Ap`Z¡ õhe„`p¡ju R>uA¡ L¡$?
Ap.õhe„`p¡ju A_¡ `f`p¡ju kÆhp¡ `¥L$u L$p¡_u 

k„¿ep h^pf¡ lp¡e R>¡? L¡$d?
B. fZâv¡$idp„ `f`p¡ju kÆhp¡_u k„¿ep Ap¡R>u

Äepf¡ kdyÖdp„ h^pf¡ `f`p¡ju dmu Aph¡ R>¡
A¡hy„ L¡$d?

C. gugp cpN rkhpe h_õ`rs_p Bsf Ahehp¡dp„ 
AÞ_ L¡$d s¥epf \sy„ _\u?

D. bpü `fÆhu A_¡ A„s:`fÆhu âpZuAp¡\u
L$ey„ _yL$kp_ \pe R>¡?

D`¾$d :	
A. sdpfp `qfkfdp„ Aph¡gu A¡L$pv$ h_õ`rs `f

Æhsp„ Sy>v$p-Sy>v$p `f`p¡ju Æhp¡_u dprlsu
d¡mhp¡. Ap `f`p¡juAp¡_¡ `p¡sp_p AÞ_ dpV¡$
Apfp¡Nu S>sp„ Bsf kÆhp¡ L$ep„? s¡_p„          
r_funZp¡ L$fu _p¢^ s¥epf L$fp¡.

Ap.	"kÆhp¡dp„ `p¡jZ' `f Powerpoint 
Presentation s¥epf L$fp¡. hN®dp„ fS|> L$fp¡. 
s¡_p `f QQp® L$fp¡.

t t t

h_õ`rs			 âpZu

`p¡jZ 

õhe„`p¡ju

L$uV$L$cnu

`fÆhu

bpü`fÆhu
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A.¾$. `v$p\® (öp¡s) Ap`Zp ifuf_¡ dmsp 
OV$L$p¡

L$pe®

1. Sy>hpf, bpS>fu, OJ, Qp¡Mp hN¡f¡

2. L$W$p¡m, v$pm
3. s¡g, Ou hN¡f¡ 
4. amp¡/ipL$cpÆ

	 L$pbp£qv$s, Qfbu, âp¡V$u_, rhV$pduÞk (Æh_kÒh), Mr_S>, f¡kphpmp `v$p\®, `pZu Ap b^p OV$L$p¡ 
ifuf_u h©[Ý^ dpV¡$ S>ê$fu R>¡. Ap AÞ_OV$L$p¡ S>¡dp„\u dm¡ R>¡ s¡hp `v$p\p£ S>¡d L¡$ OJ, Sy>hpf, v$pm, Qp¡Mp, 
ipL$cpÆ, amp¡ Mfpb L¡$ kX¡$gp„ lp¡e sp¡ iy„ \pe ? 
AÞ_ bNpX$ (Food Spoilage)

epv$ L$fp¡.

r_funZ L$fp¡ A_¡ QQp® L$fp¡.

_uQ¡_p L$p¡W$pdp„ ep¡Áe dprlsu gMp¡. 

5.1  `qfkfdp„_p rhrh^ ×íep¡
AÞ_ bNpX$ dpV¡$ L$pfZc|s OV$L$p¡
	 ¼epf¡L$ am L¡$ am_u R>pg L$pmu `X¡$ R>¡. L¡$V$gpL$ `v$p\® L$X$hp b_¡ R>¡ A\hp s¡dp„ Mfpb hpk Aph¡ R>¡. 
Aphp `v$p\® Mphp dpV¡$ Aep¡Áe R>¡. L¡$V$guL$ hpf Ly$v$fsu fus¡ dmsp `v$p\p£ dp_huA¡ s¡_p `f L$f¡gu âq¾$ep_¡ 
gu^¡ bNX¡$ R>¡. v$p.s.h^pf¡ `X$sp„ bpahp, cu_pidp„ fpMhp, Aep¡Áe fus¡ k„N°l L$fu fpMhp¡. Ap L$pfZp¡\u 
AÞ__u NyZhÑp (v$fÄÅ¡) Ap¡R>u \pe R>¡. ¼epf¡L$ A¡L$ W¡$L$pZ¡\u buÅ W¡$L$pZ¡ gC S>sp„ Mfpb \pe R>¡. Aphp 
AÞ_ bNpX$_p„ A_¡L$ Dv$plfZp¡ sd¡ Ap`u iL$ip¡ L¡$ ? 

A

Ap

B
C

5. AÞ_`v$p\® kyfnp
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	 fÅ_p qv$hk¡ Ap`Z¡ Ap`Zp `qfhpf kp\¡/ rdÓp¡ kp\¡ afhp 
S>CA¡ Ðepf¡ ̀ pZu`|fu, hX$p-`ph, r`ÈTp, bN®f, k¡h`|fu, ̀ phcpÆ 
hN¡f¡ dp¢dp„ `pZu gph¡ s¡hp `v$p\p£ lp¢i\u MpCA¡ R>uA¡. `Z Ap 
`v$p\® ¼ep„ b_phpe R>¡ ? ¼ep W¡$L$pZ¡ h¡QpC füp R>¡ ? ̀ v$p\® ̀ ufk_pf 
ìe[¼s õhÃR> R>¡ L¡$ ? `pZu ¼e„y hp`ey¯ R>¡ ? Ap b^p rhQpfp¡ L$fuA¡ 
R>uA¡ L¡$ ? Ap bpbs sdpfp rhop_ rinL$ kp\¡ QQp® L$fp¡. 

L$lp¡ Å¡CA¡ ! 

r_funZ L$fp¡. 	 rQÓdp„_p„ L$ep  am Mphp ep¡Áe v¡$Mpe R>¡ ? L¡$d?

	 amp¡_p¡ f„N L$pmp¡ \C Åe, õhpv$ bv$gpC Åe, dp„kdp„ MpV$u 
hpk Aph¡. k]Nv$pZp Mp¡fp (S|>_p) \C Åe hN¡f¡ a¡fapf 
AÞ_`v$p\®dp„ \pe R>¡. Ap a¡fapf s¡dp„ fl¡gp Ap„sqfL$ (A„v$f_p) 
OV$L$p¡_¡ gu^¡ \pe R>¡. 
	 M¡sfdp„ A_pS> `pL¡$ Ðepf¡ `Z s¡ bNX$hp_p„ L$pfZp¡ Ap âdpZ¡ 
lp¡C iL¡$. S>¡dL¡$, Aep¡Áe k„cpm, Aep¡Áe fus¡ k„N°l, Aep¡Áe l¡fa¡f 
(hpl_p¡ Üpfp) hN¡f¡. Ap fus¡ AÞ_ ̀ v$p\® Mfpb \pe R>¡. v$p.s.v|$^/
dp„k hpku \pe Ðepf¡ A¡rkX$uL$ L¡$ b¡rTL$ b_¡ R>¡. L$p¡C ^psydp„ AÞ_ 
d|¼e„y lp¡e sp¡ AÞ__u ^psy kp\¡ fpkperZL$ âq¾$ep \hp\u bNpX$      
\pe R>¡. OZuhpf lhp, `pZu, S>du_dp„_p k|ÿdÆhp¡ L¡$ L$uV$L$p¡    
AÞ_dp„ âh¡iu AÞ__¡ bNpX¡$ R>¡. 
	 Ap D`fp„s AÞ_ bNpX$_p A_¡L$ L$pfZp¡ sd¡ L$lu iL$ip¡ L¡$ ? 	

AÞ_ bNpX$ (Food Wastage)

AÞ__p¡ ¼ep„ ¼ep„ A_¡ L¡$hu fus¡ bNpX$ \pe R>¡ ? 

	 rhop_-s„Óop__u dv$v$\u Ap`Zp¡ v¡$i rhrh^ âL$pf_p„ AÞ_ ̂ pÞe, amp¡, ipL$cpÆ, dÐõe DÐ`pv$_, 
v|$^ A_¡ v|$Á^S>Þe `v$p\p£_p DÐ`pv$_dp„ AN°¡kf R>¡. Ap hõsy[õ\rs lp¡hp R>sp„ ApS>¡ `Z Ap`Zp v¡$idp„ 
A_¡ rhðdp„ `Z A_¡L$ gp¡L$p¡_¡ v$ffp¡S> c|¿ep `¡V¡$ S> K^u S>hy„ `X¡$ R>¡. s¡d_¡ A¡L$ V„$L$_y„ cp¡S>_ `Z dmsy„ 
_\u. Ap\u Äep„ Äep„ AÞ_ bNpX$ \sp¡ lp¡e Ðep„ s¡ AV$L$phhp¡ A¡ Ap`Ï„ â\d L$s®ìe R>¡. 
	 k„¿epÐdL$ AÞ_ bNpX$  (Quantitative wastage of food) ः Aep¡Áe `Ý^rs\u M¡su L$fhu.              
v$p.s. dyÌ$u\u v$pZp hphhp, Aep¡Áe fus¡ M¡sf M¡X$hy„, Aep¡Áe fus¡ k„N°l A_¡ rhsfZ L$fhy„. s¡dS>      
L$pe®¾$dp¡dp„ `„Ns-S>dZ hMs¡ ApN°l L$fu_¡ S>dpX$hy„ A_¡ AÞ__p¡ bNpX$ L$fhp¡ ep¡Áe _\u. Ap fus¡ \sp¡ 
bNpX$ A¡V$g¡ k„¿epÐdL$ bNpX$, L$pfZ s¡ S> AÞ_ S>ê$qfepsd„v$_¡ Ap`u iL$pe. 

5.3  rhrh^ amp¡

5.2  cphsp `v$p\p£

	 Ap`Z¡ S>¡ h_õ`rs S>Þe, âpZuS>Þe, AÞ_ MpCA¡ R>uA¡ s¡ EÃQ v$fÄÅhpm„y S> lp¡h„y Å¡CA¡. 
Å¡ Apd _ lp¡e sp¡ Ap`Ï„ õhpõÕe bNX¡$ R>¡. fp¡N \pe R>¡. AÞ_`v$p\®_p¡ f„N, hpk, `p¡s, b_phV$, 
NyZhÑp, õhpv$ hN¡f¡dp„ a¡fapf \pe A¡V$g¡ s¡dp„_p `p¡jL$Öìep¡ _pi `pd¡ A¡V$g¡ S> AÞ_bNpX$. 

rhQpf L$fp¡ A_¡ QQp® L$fp¡. 
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	 NyZpÒdL$ AÞ_bNpX$ (Qualitative wastage of food) ः AÞ_fnZ (k„N°l) L$fsu hMs¡             
AÞ_kyfnp_u Mp¡V$u L¡$ Aep¡Áe `Ý^rs hp`fhu, AÞ_ `qffnL$_p¡ Ars D`ep¡N, AÞ_ Ars kuS>hhy„, 
cpÆ kdpfu_¡ ^p¡hu, AÞ_ s¥epf \ep `R>u N°plL$ ky^u `lp¢QX$hpdp„ rhg„b \hp¡, Öpn, L¡$fu S>¡hp„ amp¡_u 
ep¡Áe L$pmÆ _ g¡hp\u AÞ_dp„ NyZpÐdL$ bNpX$ \pe R>¡. 

	 gÁ_ kdpf„cdp„ "Ansp' sfuL¡$ h`fpsp 
Qp¡Mp A_¡ S>dZhpfdp„ \sp¡ AÞ__p¡ 
bNpX$ (A`ìee) L¡$hu fus¡ V$pmu    
iL$pe ? 

rhQpf L$fp¡ A_¡ QQp® L$fp¡.

AÞ_ k„N°l A_¡ AÞ_ kyfnp
(Food storage and preservation) 
	 AÞ_ `v$p\® W„$X$p¡ L$fhp¡, kyL$hhp¡, DL$pmhp¡, lhpb„^ 
X$åbpdp„ `¸L$ L$fhp¡ hN¡f¡ `Ý^rs\u AÞ_`v$p\® kyfrns 
fus¡ kpQhu iL$pe R>¡. s¡ dprlsu Ap`Z¡ ̀ pR>gp ̂ p¡fZdp„ 
gu^u R>¡. Ap `Ý^rs\u AÞ_`v$p\®dp„  \su k|ÿdÆhp¡_u 
h©[Ý^ fp¡L$u iL$pe R>¡ s¡\u s¡ gp„bp¡ hMs V$L¡$ R>¡. 
AÞ_ fnZ A_¡ `qffnZ
	 AÞ_ fnZ : A_¡L$ L$pfZp¡kf AÞ_dp„ k|ÿdÆhp¡_u 
h©[Ý^ \hp\u, L$uX$p `X$hp\u AÞ__¡ bQphhy„ A¡V$g¡ S> 
AÞ_fnZ. 
	 AÞ_`qffnZ : AÞ__p Ap„sqfL$ OV$L$p¡_¡ L$pfZ¡ \sp¡ 
bNpX$ V$pmhp A_¡ AÞ__¡ gp„bp¡ hMs (v$uO®L$pm) V$L$phu 
fpMhp dpV¡$ Sy>v$p-Sy>v$p `qffnL$p¡ h`fpe R>¡. Ap_¡ AÞ_ 
`qffnZ L$l¡ R>¡. 

AÞ__p¡ bNpX$ _ \pe, AÞ__p¡ Mp¡V$p¡ ìee _ \pe s¡ 
dpV¡$ sdpfu iu c|rdL$p lp¡hu Å¡CA¡ ?
1.	 ifuf dpV¡$ S>ê$fu lp¡e s¡V$gy„ S> \pmudp„ `ufkhy„.
2. 	 AÞ_ h^y kde kuS>hhy„ (bpahy„, fp„^h„y) _l]. 
3. 	 bpL$u h^¡gy„ AÞ_ a¢L$u v¡$hy„ _rl s¡_p¡ `y_:D`ep¡N 

L$fhp¡. v$p.s.äuS>_p¡ D`ep¡N L$fhp¡. 
4. 	 S>ê$fu lp¡e s¡V$gp„ S> AÞ_ ^pÞe, amp¡, ipL$cpÆ 

Mfuv$hp„. bu_ S>ê$fu Mfuv$u_p¡ dp¡l V$pmhp¡. 
5. 	 AÞ_^pÞe A_¡ s¡hp S> sÐkd `v$p\p£_p¡ ep¡Áe 

fus¡ k„N°l, kpQhZ L$fp¡. v$p.s. amp¡, ipL$cpÆ, 
v|$^ hN¡f¡.

6. 	 lhpb„^ X$åbp, bpµV$ëk, hN¡f¡ `f_u A¡L$õ`pefu 
spfuM Å¡C_¡ s¡ `l¡gp„ S> s¡ `v$p\® D`ep¡Ndp„ gC 
g¡hp¡. 

7. 	 \pmudp„ gu^¡gy„ AÞ_ `|fy„ L$fp¡. A¢Wy„$ d|L$p¡ _l].

L$p¡Z iy„ L$f¡ R>¡?
AÞ_ A_¡ Ap¥j^ âipk_ (hluhV$u 
s„Ó) (FDA)
	 AÞ_ A_¡ Ap¥j^_y„ âdpZuL$fZ 
L$fu s¡_p r_dp®Z A_¡ rhsfZ `f 
r_e„ÓZ L$f_pfu Ap ipkL$ue e„ÓZp R>¡. 
AÞ_ kyfrnssp A_¡ dp_L$-L$pev$p¡ 
2006 A_ykpf cpfsue AÞ_ kyfrnssp 
A_¡ dp_L$ âpr^L$fZ (FSSAI)  k„õ\p_u 
õ\p`_p L$fhpdp„ Aphu R>¡.

k„L¡$s õ\mp¡ (h¡bkpCV$ ): 
www.fssai.gov.in
www.fda.maharashtra.gov.in

h¥rðL$ AÞ_ kyfnp qv$_
16 Apµ¼V$p¡bf 

AÞ_kyfnp L$fhu A_¡ 
AÞ_bNpX$ V$pmhp¡. 
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Ap h¥opr_L$ \C Nep

sd¡ ÅZp¡ R>p¡ L¡$ ? 

	 dlpfpô²$dp„ gpkgNpddp„ Xy„$Nmu, 
bV¡$V$p `f s\p _hu dy„bCdp dkpgp_p  
`v$p\p£ `f qL$fZp¡Ðkpf (qL$fZue_) 
âq¾$ep L$fsp„ e„Óp¡ ^fphsp„ L¡$ÞÖp¡ Dcp 
L$fhpdp„ Apìep R>¡. 

 KQp sp`dp_¡ AÞ_- 
`v$p\®dp„_p k|ÿdÆhp¡_u 
h©[Ý^ fp¡L$u_¡ s¡_u NyZhÑp 
V$L$phu fpMhp_u fus       
ÆhpÏip÷o g|C `pòf¡ 
ip¡^u. 

AÞ_fnZ 
`Ý^rsAp¡

qL$fZp¡Ðkpf (âpfZ)
	 `Ý^rsdp„ AÞ_`v$p\® `f Ape_uch_ \pe 
s¡hp DÃQ EÅ®ey¼s Cg¡¼V²$p¡__¡ A¡¼kg¡f¡V$f (ÐhfL$) 
r_rd®s n-qL$fZp¡ A\hp qL$fZp¡Ðkpfu kdõ\pr_L$p¡ 
Üpfp DÐkÆ®s Nµdp qL$fZp¡_p¡ dpfp¡ L$fhpdp„ Aph¡ 
R>¡. Ap âq¾$ep\u k|ÿdÆhp¡, awN A_¡ L$uV$L$p¡ _pi 
`pd¡ R>¡. amp¡ `pL$hp_p¡ L$pgph^u h^¡ R>¡ s¡\u amp¡_¡ 
lpr_ `lp¡¢Qsu _\u s¡dS> A„Ly$fZ âq¾$ep ^udu `X¡$ 
R>¡. bV$pV$p, L$p„v$p (X„y$Nmu) hN¡f¡ gp„bp¡ kde ky^u 
V$L$u fl¡ R>¡. 

L$uV$L$_piL$_p¡ D`ep¡N
	 NyZdp„ ^pÞe cep® `R>u 
d¡gµr\Apµ__p¡ R>„V$L$ph L$fhpdp„ 
Aph¡ R>¡.

^yfuL$fZ (^yd°uL$fZ)
	 ^|dpX$p¡ Ap`u_¡ AÞ_ k„fnZ 
L$fpe R>¡. Ap dpV¡$ A¡ëeyrdr_ed 
ap¡õapCX$ h`fpe R>¡.

`pòfuL$fZ
	 Ap `Ý^rsdp„ v|$^ L¡$ s¡hp sÐkd `v$p\® 
rhriô$ sp`dp_ ky^u v$p.s.v|$^ 80० k¡[ëkek¡ 
15 rdr_V$ ky^u s`phhpdp„ Aph¡ R>¡. `R>u 
syf„s W„$Xy„$ L$fhpdp„ Aph¡ R>¡. Ap\u v|$^dp„ fl¡gp 
k|ÿdÆhp¡_p¡ _pi \C v|$^ gp„bp¡ hMs V$L¡$ R>¡. 

iusguL$fZ
	 Ap¡R>p sp`dp_¡ AÞ_ `v$p\®dp„_u S>¥rhL$ 
A_¡ fpkperZL$ âq¾$ep_u Nrs ^udu `X¡$ R>¡. 
s¡\u AÞ_`v$p\® h^y V$L¡$ R>¡. dpV¡$ S> Ofdp„ 
h`fpsp äuS>_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡.

hpey_p¡ D`ep¡N
	 h¡ak® A_¡ Bsf MpÛ`v$p\® lhpb„^ `µL¡$V$dp„ 
cfsu hMs¡ _pCV²$p¡S>_ hpey_p¡ D`ep¡N L$fhpdp„ 
Aph¡ R>¡. S>¡\u L$uV$L$p¡ A_¡ awN_u h©[Ý^ AV$L¡$ R>¡. 

`qffnL$p¡_p¡ D`ep¡N (`qffnZ)
 Ly$v$fsu `qffnL$p¡
	 Ap Ly$v$fsdp„ dmu Aphsp„  
`qffnL$p¡ R>¡. v$p.s. S>¡d duWy„$, kpL$f 
(Mp„X$), s¡g hp`fu_¡ b_ph¡gp„       
A\pZp„, S>µd, dyfåbp, MpfhZu, 
`¡W$p„ hN¡f¡ `v$p\p£ b_¡ R>¡. 
fpkperZL$ `qffnL$p¡
	 Apdp„ dy¿eÒh¡ A¡rkV$uL$ A¡rkX$ 
(rh_¡Nf), kpeV²$uL$ A¡rkX$, kp¡qX$ed 
b¡ÞTp¡A¡V$ s¡dS> L¡$V$gpL$ _pCV²¡$V$ A_¡ 
_pCV²$pCX$ npf h`fpe R>¡. Ap `qff-
nL$p¡_p¡ D`ep¡N kpµk, S>¡gu, S>µd, 
s¥epf ipL$ A_¡ f¡X$ud¡X$ awX$-`µL¡$V$ s¥epf 
L$fu gp„bp¡ kde kpQhu iL$pe R>¡. 
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Ap`¡gp¡ L$p¡W$p¡ `|Z® L$fp¡.

A.¾$. AÞ_`v$p\® c¡mk¡m dpV¡$_p¡ `v$p\®
1. v|$^ ..............

2. gpg dfQy„ ..............

3. .............. ``¥ep_p„ bu
4. ApCõ¾$ud ..............

	 c¡mk¡m-ey¼s AÞ__¡ L$pfZ¡ _p_p-dp¡V$p 
Nfub-sh„Nf b^p„_p„ S> Apfp¡Áe Å¡Mdpe R>¡. 
¼epf¡L$ c¡mk¡mhpmp `v$p\® Mphp\u `¡V$_p fp¡Np¡ 
A\hp rhjbp^p (Mp¡fpL$u T¡f_u Akf„) \pe R>¡. 
L¡$V$gpL$ c¡mk¡mey¼s AÞ_`v$p\® v$uO®L$pmky^u 
MpCA¡ `R>u ifuf_p Ahehp¡ `f s¡_u rh`fus 
Akf Å¡hp dm¡ R>¡. s¡dS> L¸$Þkf S>¡hp AkpÝe 
fp¡N \hp_y„ Å¡Md `Z Dv¹$ch¡ R>¡. 

	 AÞ_ c¡mk¡m A¡V$g¡ iy„ ? epv$ L$fp¡.
AÞ_dp„ c¡mk¡m Ap fus¡ `Z \su lp¡e R>¡.
1.	AÞ_`v$p\®dp„\u L¡$V$gpL$ dlÒh_p OV$L$p¡ 

L$pY$u g¡hpe R>¡. v$p.s. v|$^dp„\u [õ_Á^p„i 
(¾$ud)), gthN-A¡gQudp„\u AL®$ (s¡g) 
L$pY$u g¡hpdp„ Aph¡ R>¡.

2.	Ap¡R>u NyZhÑp_p¡, kõsp¡, AMpÛ `v$p\® 
A\hp, lpr_L$pfL$ f„N d¡mhhp¡.

3.	lpr_L$pfL$ `v$p\® v$p.s. _p_uL$p„L$fuAp¡, 
L$p„L$fp-`Õ\f, gp¡M„X$_u c|L$u, Op¡X$p_u gpv$, 
eyqfep, gpL$X$p_y„ c|ky„ hN¡f¡. 

AÞ_`v$p\® c¡mk¡m L$kp¡V$u A_ydp_
v|$^ `pZu v|$^_y„ V$u`y„ L$pQ`Ë$u `f d|L$u Óp„ku L$fp¡ 

S>¡\u v|$^_y„ V$u`y„ a¡gpi¡. (Esfi¡.) 
v|$^_p„ V$u`p„_u ka¡v$ f„N_u r_ip_u 
_ v¡$Mpe sp¡ kdS>hy„ L¡$ s¡dp„ `pZu 
c¡mìey„ R>¡. 

gpg 
dfQp„_u 
c|L$u 

IV$_p¡ c|L$p¡ A¡L$ QdQp¡ dfQp„_u c|L$u buL$ fdp„ gC 
s¡dp„ AX$^y„ cfpe s¡V$gy„ `pZu f¡X$p¡. 
ÖphZ lgphu_¡ 5-rdr_V$ [õ\f d|L$p¡.

Å¡ buL$f_p srme¡ gpg c|L$p¡ S>dp 
\e¡gp¡ v¡$Mpe sp¡ kdS>hy„ L¡$ IV$_p¡ 
c|L$p¡ R>¡. 

l$mv$f c|L$u d¡V$p_ug 
e¸gp¡

V¡$õV$V$éyb - L$k_mudp„ Q`V$u lmv$f 
`pDX$f gC s¡dp„ \p¡Xy„$ `pZu _pMp¡ A_¡ 
lgphp¡. s¡dp„ S>gv$ lpCX²$pµ¼gp¡fuL$ 
A¡rkX$ (HCl) _pMp¡.

S>gv$ lpBX²$p¡¼gp¡fuL$ AµrkX$\u gpg 
f„N Aph¡ A_¡ V$L$u fl¡ sp¡ kdS>hy„ L¡$ 
d¡V$p_ug egp¡ c¡mìey„ R>¡. 

fhp¡ gp¡M„X$_p 
L$Z

fhpdp„ gp¡lQy„bL$ a¡fhp¡. Qy„bL$_¡ gp¡M„X$_p L$Z Qp¢V¡$gp v¡$Mpe 
sp¡ kdS>hy„ L¡$ gp¡M„X$_u c|L$u R>¡. 

rhQpf L$fp¡.
	 Ap`Z¡ Ap`Zp fp¡tS>v$p Æh_dp„ S>¡ S>¡ 
AÞ_ MpCA¡ R>uA¡ s¡ L¡$V$gy„ `p¥[óV$L$ R>¡ s¡_p¡  
rhQpf v$f¡L¡$ L$fhp¡ S>ê$fu R>¡.

AÞ_ c¡mk¡m L¡$hu fus¡ ip¡^ip¡ ?

CÞV$f_¡V$ dpfp¡ rdÓ.      www.Youtube.com `f AÞ_ c¡mk¡m Ap¡mMhp_p rhX$uep¡ Sy>Ap¡ A_¡ s¡ 
Ap^pf¡ "Ap¡mM`¡V$u' b_php¡. 
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iy„ sd¡ Ap ÅZp¡ R>p¡ ? 

	 1954dp„ gp¡¼kcpdp„ AÞ_   c¡m-
k¡m ârsb„^ L$pev$p¡ L$fhpdp„„ Apìep¡. 
S>¡dp„ hMsp¡hMs ep¡Áe ky^pfp L$fu. 
1976dp„ lpr_L$pfL `v$p\p£_u c¡mk¡m 
L$f_pf_¡ "ApÆh_ L¡$v$' dm¡ s¡hu Å¡N-
hpC R>¡. AÞ_ fnZ ep¡Áe âL$pf¡ L$fhy„. 
AÞ_ `v$p\® `f_p A_¡   v$hpAp¡ `f_p 
AphfZ OpsL$ _ lp¡hp Å¡CA¡. s¡dS> 
`¸L¡$V$ L¡$ Ap¡j^_u õV²$u` `f r_dp®Z   
spfuM, kdephr^ A_¡ fnZ k„b„^u 
k|Q_p õ`ô$ fus¡ gM¡gu lp¡hu Å¡CA¡. 
Ap kh® L$pev$p l¡W$m   b„^_L$pfL$ R>¡. 

`yõsL$ Mfp¡ rdÓ. 	 c¡mk¡m A„N¡ h^y dprlsu Ap`sp„ `yõsL$p¡ d¡mhp¡, hp„Qp¡ A_¡ L©$rs L$fp¡.

l„d¡ip„ epv$ fpMp¡. 
1.	 amp¡_¡ õhpqv$ô$ A_¡ QdL$v$pf b_phhp fpkperZL$ 

`v$p\®_p CÞS>¡¼i_ Ap`hpdp„ Aph¡ R>¡. 
2. 	v|$^ rh¾¡$sp v|$^_u [õ_Á^sp (Qfbu) h^pfhp s¡dp„ 

eyfuep c¡mh¡ R>¡. 
3. 	`p¡sp_¡ Ap¡Ry>„ _yL$kp_ \pe s¡ dpV¡$ L¡$V$gpL$ rh¾¡$sp 

lhpb„^ X$åbp L¡$ `¡L¡$V$k¹ D`f_u "A¡¼k`pefu X¡$V$' 
(kdpràs spfuM) bv$gu _pM¡ R>¡. 

4. 	ApL$j®L$, `ump„ ^çdL$ v¡$Mpsp„ L¡$mp„, s¡dS> L¡$V$gpL$ 
amp¡_¡ S>ëv$u `L$hhp dpV¡$ "L¡$[ëied L$pbp®CX$' _y„ 
`X$uLy„$ amp¡_u `¡V$udp„ _pMhpdp„ Aph¡ R>¡ s¡ D`fp„s 
buÅ L¡$V$gpL$ fkpeZp¡ `Z h`fpe R>¡.

5. 	L$p¡ëX$-X²$]L$dp„ (Aµf¡V¡$X$ `uZp„-W„$X$p„-`uZp„)                
L$pbp£_¡V¡$X$ kp¡X$p, ap¸õap¡fuL$ A¡rkX$ S>¡hp OpsL$      
`v$p\p£ _p„Mhpdp„ Aph¡ R>¡. 

õhpÝepe

1. 	 L$p¦kdp„ Ap`¡gp ep¡Áe `ep®e hp`fu rh^p_p¡ `|Z® 
L$fp¡.

	 (qL$fZp¡Ðkpf, r_S>®guL$fZ, `pòfuL$fZ, Ly$v$fsu, 
fpkperZL$ `qffnL$)

	 A.	 M¡sfdp„ ^pÞe âMf k|e® âL$pidp„ (L$X$L$    
sX$L$pdp„) kyL$hhy„ A¡V$g¡.....

	 Ap.	v|$^ A_¡ sÐkd `v$p\p£ rhriô$ sp`dp_ ky^u 
Nfd L$fu syf„s W„$X$p `pX$hp. `qffnZ_u Ap 
fus_¡ ....... L$l¡ R>¡. 

	 B.	 duWy„$ ......... `qffnL$ R>¡. 
	 C.	 hu_¡Nf ....... R>¡. 
2.	 _uQ¡_p âï__p S>hpb sdpfp iåv$p¡dp„ gMp¡.
	 A.	 v|$^_y„ `pòfuL$fZ L¡$hu fus¡ L$fhpdp„ Aph¡ R>¡ ? 
	 Ap.	c¡mk¡mey¼s `v$p\® L¡$d _ Mphp ? 

	 B.	 sdpfp Ofdp„_y„ AÞ_ kyfrns fpMhp sd¡ A_¡ 
sdpfp„ dpsp-r`sp L$C L$pmÆ gp¡ R>¡ ? 

	 C. 	 AÞ_ bNpX$ L¡$hu fus¡ \pe R>¡ ? AÞ_ bNpX$ 
L$fsp„ rhrh^ OV$L$p¡ L$ep ? 

	 D. 	 AÞ_ fnZ dpV¡$ sd¡ L$C `Ý^rs, L¡$hu fus¡ 
hp`fip¡ ? 

3. 	 iy„ L$fhy„ Å¡CA¡ ?
	 A.	 bÅfdp„ A_¡L$ rh¾¡$sp Myëgpdp„ duW$pC h¡Q¡ 

R>¡. 
	 Ap.	`pZu-`|fu rh¾¡$sp AõhÃR> lp\¡ `pZu-`|fu 

b_ph¡ R>¡. 
	 B.	 bÅfdp„\u OZp„b^p„ ipL$cpÆ, amp¡ gpìep„ 

R>uA¡. 
	 C.	 Jv$f, hp„v$p, Nfp¡mu\u AÞ_ `v$p\®_y„ fnZ 

L¡$hu fus¡ L$fip¡ ?
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4. Adpfpdp„ _ b¡k¡ s¡ L$p¡Z ? (AgN L$p¡Z? d¡ldp_
L$p¡Z? rhk„Ns L$p¡Z?)
A. 	duWy„$, hu_¡Nf, kpCqV²¡L$ AµrkX$, kp¡X$ued

bµÞTp¡A¡V$
Ap. bp„N_u v$pm, HV$_p¡ c|L$p¡¡, d¸V¡$r_gegp¡,    

lmv$f `pDX$f 
B. L¡$mp„, kafS>_, `¡fy, bv$pd
C. fnZ, iusguL$fZ, DL$pmhy„, k|L$hhy„.

5. Ap`¡gp¡ L$p¡W$p¡ `|Z® L$fp¡.

¾$. `v$p\® c¡mk¡m
1. --- d¡V$p_ug egp¡
2. dfu 
3. --- gp¡M„X$_u c|L$u 
4. d^ ---

6. Aphy„ L¡$d b_¡ R>¡ ? s¡ dpV¡$ D`pe k|Qhp¡.
A. NyZpÐdL$ AÞ_ bNpX$ \pe R>¡.
Ap.	fp„^¡gp Qp¡Mp (cps) L$pQp gpN¡ R>¡.

B. bÅfdp„\u gph¡gp ^Jdp„ \p¡X$u rc_pi R>¡.
C. v$l]_p¡ õhpv$ MpV$p¡/L$X$hp¡ gpN¡ R>¡.
D. kdpf¡gy„ am, gp„bp¡ kde Myëgy„ fl¡hp\u L$pmy„

`X$u Ney„ R>¡.

7. L$pfZp¡ gMp¡.
1. 5० k¡[ëkek sp`dp_¡ AÞ_`v$p\® kyfrns

L¡$d fl¡ R>¡ ?
2. ApS>L$pg dp¡V$p kdpf„cdp„ bya¡ `Ý^s h`fpe

R>¡.

D`¾$d :	
1. sdpfp Of_p„ fkp¡COfdp„ S>C Ðep„ Å¡e¡gu

"AÞ_kyfnp' A_¡ "AÞ_ bNpX$' bpbs
_p¢^ L$fp¡.

2. "AÞ_`v$p\®dp„_u c¡mk¡m Ap¡mMhu.' Ap
rhje `f rhop_ âv$i®_dp„ cpN g¡hp iy„ iy„
L$fu iL$pe ?

t t t
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rQÓdp„ v$ip®h¡gp  rhrh^ `v$p\p£_„y A_¡ hõsy_y„ dp`_ L¡$hu fus¡          
L$fhpdp„ Aph¡ R>¡ ?

r_funZ L$fp¡ A_¡ QQp® L$fp¡.

 cp¥rsL$ fpri (Physical Quantities )
	 fp¡tS>v$p Æh_dp„ Sy>v$u-Sy>v$u hõsy A_¡ `v$p\®_y„ dp`_ L$fhpdp„ Aph¡ R>¡. am, ipL$cpÆ, ^pÞe_y„ v$m,    
ifuf_y„ sp`dp_, âhplu_y„ sp`dp_, O_, âhplu, hpey `v$p\p£_y„ L$v$, `v$p\®_u O_sp, hpl_p¡_p¡ h¡N 
hN¡f¡. Ap b^u fpriAp¡ S>¡dL¡$ v$m, A„sf, hS>_, h¡N, sp`dp_, L$v$ hN¡f¡_¡ cp¥rsL$ fpri (Physical 
quantities) L$l¡ R>¡. 
	 cp¥rsL$ fpri_y„ dp`_ A¡V$g¡ L¡$ `qfdpZ (Magnitude) ÅZhp dpV¡$ s¡_y„ d|ëe (Value) A_¡ A¡L$d 
(Unit) A¡d b¡ bpbs S>ê$fu R>¡. v$p.s.õhfpgu fp¡S> 2 qL$gp¡duV$f Qpg¡ R>¡.' Apdp„ "A„sf'- cp¥rsL$ fpri R>¡. 
A„sf_y„ `qfdpZ ÅZhp dpV¡$ A„sf_y„ d|ëe "2' A_¡ A„sf_p¡ "A¡L$d' qL$gp¡duV$f R>¡. 	

v$m (Öìedp_-Mass)
	 `v$p\® Öìe_p¡ b_¡gp¡ R>¡ A_¡ Öìe_p k„Qe_¡ "v$m' L$l¡ 
R>¡. `v$p\® `p¡sp_u [õ\rs bv$ghp_p¡ rhfp¡^ L$f¡ R>¡. `v$p\®_p 
Ap NyZ^d®_¡ "S>X$Ðh' (Inertia) L$l¡ R>¡. "v$m' A¡ hõsy_p 
S>X$Ðh_y„ NyZpÐdL$ dp` R>¡. S>¡d "v$m' h^y s¡d "S>X$Ðh' `Z 
h^y. "v$m' Apqv$i fpri R>¡. $rhðdp„ ¼ep„e ̀ Z ̀ v$p\®_y„ "v$m' 
bv$gpsy„ _\u. v$m A_¡ hS>_ rcÞ_ fpri R>¡. v$m N°pd A\
hp qL$gp¡N°pddp„ d`pe R>¡. 
	 vy$L$p_v$pf `pk¡ b¡ `ëgp„hpmy„ ÓpS>hy„ lp¡e R>¡. s¡_p¡ 
D`ep¡N L$fu_¡ s¡ b¡ hõsy_p v$m_u syg_p L$f¡ R>¡. 
hS>_  (Weight)
	 Äepf¡ Ap`Z¡ N°pd, qL$gp¡N°pddp„ hõsy_y„ dp` gMuA¡ 
R>uA¡ Ðepf¡ s¡ hS>_ _l] `Z v$m lp¡e R>¡. hõsy `f L$pe® 
L$fsp„ NyfyÐhue bm_¡ S> hõsy_„y "hS>_' L$l¡ R>¡. A¡L$pv$ hõsy_¡ 
`©Õhu S>¡ NyfyÐhue bm\u `p¡sp_p L¡$ÞÖ_u qv$ipdp„ ApL$rj®s 
L$f¡ R>¡ s¡_¡ hõsy_y„ hS>_ L$l¡ R>¡. Apd "hS>_' kqv$i fpri R>¡. 
`©Õhu ̀ f Sy>v$p„-Sy>v$p„ W¡$L$pZ¡ A¡L$ S> hõsy_y„ hS>_ \p¡Xy„$ bv$gpe 
R>¡.

6.1 rhrh^ hõsy A_¡ `v$p\®

Aqv$i fpri (Scalar Quantity)
	 a¼s "`qfdpZ_u dv$v$\u' S>¡ fpri 
`|Z®`Z¡ ìe¼s \pe s¡_¡ Apqv$i fpri L$l¡ 
R>¡. g„bpC, `lp¡mpC, n¡Óam, v$m, 
sp`dp_, O_sp, kde hN¡f¡ dp`hp dpV¡$ 
(ìe¼s L$fhp) a¼s "`qfdpZ' (d|ëe A_¡ 
A¡L$d) S>ê$fu R>¡. v$p.s. bp¡Nv$p_u g„bpC 
2 qL$gp¡duV$f R>¡. sp`dp_ 101० a¡f_lpCV$ 
R>¡. hN¡f¡... 
kqv$i fpri (Vector Quantity)
	 "`qfdpZ A_¡ qv$ip'  Ap bÞ_¡_u 
dv$v$\u S>¡ fpri |̀Z®̀ Z¡ ìe¼s \pe s¡_¡ 
kqv$i fpri L$l¡ R>¡. õ\mp„sf, h¡N hN¡f¡ 
kqv$i fpri R>¡. 
	 v$p.s.20 qL$gp¡duV$f õ\mp„sf DÑf 
qv$ipA¡ dy„bC_u qv$ipdp„ rhdp_ v$f L$gpL¡$ 
500 qL$gp¡duV$f_p h¡N\u ApL$pidp„ EX$u 
füy„ R>¡.

 6. cp¥rsL$ fpri_y„ dp`_
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1.	 hõsy_y„ hS>_ ^°yh`f kp¥\u h^y A_¡ rhjyhh©Ñ `f kp¥\u Ap¡Ry>„ L¡$d \pe 
R>¡ ? 

2.	 hõsy_y„ hS>_ KQu S>Áep `f h^y A_¡ kdyÖ k`pV$uA¡ Ap¡Ry>„ \pe R>¡ 
Aphy„ L¡$d ?

dNS> Qgphp¡.

	 v$m, hS>_, A„sf, h¡N, sp`dp_ hN¡f¡ cp¥rsL$ fpri_y„ 
dp`_ A¡L$S> âL$pf_p A¡L$ddp„ L$fu iL$pe L¡$? 
	 Sy>v$u Sy>v$u cp¥rsL$ fpri A¡L$ S> âL$pf_p A¡L$ddp„ dp`u 
iL$pe _l]. Sy>v$u-Sy>v$u fpri_y„ dp`_ Sy>v$p-Sy>v$p A¡L$ddp„ \pe 
R>¡. 

sd¡ Ap ÅZp¡ R>p¡ L¡$?

	 `©Õhu `f_p NyfyÐhue bm_¡ gu^¡ 
Ap`Z_¡ hS>_ R>¡. Q„Ö `f_y„ NyfyÐhue 
bm (NyfyÐhpL$j®Z bm) Ap¡Ry>„ lp¡hp\u 
Ap`Ï„ hS>_ Q„Ö `f Ap¡Ry>„ \pe R>¡. 
`f„sy `©Õhu A_¡ Q„Ö bÞ_¡ `f Ap`Ï„ 
v$m sp¡ kdp_ S> fl¡ R>¡.

L$fu Sy>Ap¡.
epv$ L$fp¡.

âQrgs dp`_ `Ý^rs
	 1. MKS `Ý^rs (Ad¡.L¡$.A¡k.-
duV$f-qL$N°p-k¡L$ÞX$) : Ap `Ý^rsdp„ 
g„bpC-duV$fdp„, v$m-qL$gp¡N°pddp„ 
A_¡ kde-k¡L$ÞX$dp„ d`pe R>¡. 
	 2. CGS `Ý^rs : Ap `Ý^rsdp„ 
g„bpC-k¡ÞV$uduV$fdp„, v$m-N°pddp„, 
kde-k¡L$ÞX$dp„ d`pe R>¡.
	 MKS dp`_ `Ý^rsdp„ g„bpC-
v$m-kde d|mc|s fpri d_pe R>¡. 
Ap_p¡ D`ep¡N L$fu AÞe fpri_p dp`_ 
\pe R>¡. g„bpC-v$m-kde d|mc|s 
fpri A_¡ duV$f-qL$gp¡N°pd-k¡L$ÞX$ 
d|mc|s A¡L$dp¡ R>¡.

_uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡.

cp¥rsL$ fpri MKS CGS

v$m (m) qL$gp¡N°pd N°pd
g„bpC (l)
kde (t)
TX$` (s)

âdprZs dp`_ (Standardized Measurement)

	 1.	k|smu_p¡ v$X$p¡ gC, A¡L$ rhÛp\}A¡ Qpf lp\ 
k|smu dp`u_¡ L$p`u g¡hu. s¡ S> dp`\u Bsf           
rhÛp\}Ap¡A¡ `Z 4-4 lp\ k|smu L$p`u g¡hu. Ap 
b^p Vy$L$X$p A¡L$kp\¡ d|L$u r_funZ L$fp¡. b^p Vy$L$X$p A¡L$ 
S> dp`_p   \ep L¡$? s¡ Sy>Ap¡.
	 2.	hN®_u b¸ÞQ_u g„bpC sd¡ A_¡ sdpfp¡ rdÓ  
h¢sdp„ dp`p¡. bÞ_¡A¡ h¢s\u dp`¡gu g„bpC kdp_ 
Aphu L¡$? L¡$d?
	 Apd dp`_ dpV¡$ âdprZs dp`_u S>ê$f `X¡$ R>¡. 
Ap dp`_¡ "âdprZs A¡L$d' L$l¡ R>¡. 
	 rhop__p¡ Aæepk L$fsu hMs¡ A_¡L$ fpri_y„ 
dp`_ L$fhy„ `X¡$ R>¡. fpri_y„ dp`_ s¡ fpri dpV¡$ r_ròs 
L$f¡gp A¡L$ddp„ S> \pe R>¡. v$p.s. g„bpC dp`hp dpV¡$ 
duV$f (m) Ap A¡L$d r_ròs L$ep£ R>¡. s¡ dpV¡$ A¡L$ 
rhriô$ A„sf bfpbf 1.0 duV$f Ap âdpZ d_pe R>¡. 
Aphp âdpZ dp`_u iu S>ê$f R>¡? kdÅ¡. g„bpC 
dp`hp "g„bph¡gp¡ lp\' A¡ A¡L$d dp_uA¡ sp¡ 2-lp\, 
3-lp\ A¡d L$p`X$ dp`u iL$pe. Apd L$fhp\u v$f¡L¡$ 
dp`¡gu g„bpC Sy>v$u Sy>v$u Aphi¡. s¡\u "lp\' A¡    
âdprZs A¡L$d b_u iL¡$ _rl.
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	 cp¥rsL$ fpri A_¡L$ R>¡. s¡ `¥L$u OZu fpri `fõ`f k„b„^us R>¡ S>¡d L¡$ "TX$`' A¡V$g¡ A„sf A_¡ 
kde_p¡ NyZp¡Ñf R>¡. Ap sd¡ `pR>gp ^p¡fZdp„ iu¿ep R>p¡.

L$fu Sy>Ap¡.

	 sdpfp g„bQp¡fkpL$pf hN®_y„ n¡Óam ip¡^p¡. 
	 n¡Óam ip¡^hp dpV¡$ sd¡ L$C L$C fpri Ýep_dp„ 
g¡ip¡?
	 d|mc|s fpri (Fundamental Quantities) : 
A_¡L$ fpriAp¡ `¥L$u L¡$V$guL$ r_ròs fpriAp¡ _½$u 
L$fhpdp„ Aph¡ R>¡. v$p.s. n¡Óam ip¡^hp "g„bpC' _p¡ 
A¡L$d `Z âdpZc|s lp¡hp¡ Å¡CA¡. âdpZc|s A¡L$dp¡ 
b^p_¡ dpV¡$ D`gå^ lp¡hp Å¡CA¡. s¡ hpf„hpf bv$gu 
iL$pe _lu. 

	 A¡L$d_u Ap„sffpô²$ue `Ý^rs (SI `Ý^rs) :  
kps d|mc|s fpiu R>¡, A_¡ s¡ d|mc|s fpriAp¡ 
(`pepc|s fpri) dp`hp dpV¡$_p A¡L$dp¡ Ap„sffpô²$ue 
`Ý^rsdp„ System International (SI) R>¡. SI `Ý^rs_¡ 
"d¡qV²$L$ `Ý^rs' `Z L$l¡ R>¡. 

	 _uQ¡_p Ap`¡gp L$p¡W$p_p¡ Aæepk L$fp¡.

cp¥rsL$ fpri s¡_p A¡L$d_y„ _pd A¡L$d rQl¹_
g„bpC duV$f m
v$m qL$gp¡N°pd kg
kde k¡L$ÞX$ s

d|mc|s fpri_y„ âdpZ
	 v$m_y„ âdpZ dp` A¡V$g¡ àg¡V$u_d-
CfuqX$ed Ap b¡ rdî^psy_p¡ _½$f _mpL$pf 
`¸qfk [õ\s "Ap„sffpô²$ue hS>_ dp`'     
k„õ\pdp„ fpM¡gp¡ R>¡. Ap„sffpô²$ue L$fpf âdpZ¡ 
Ap _mpL$pf_y„ v$m 1 qL$gp¡N°pd R>¡. Ap Apqv$ê$` 
_mpL$pf S>¡V$gp S> dp`_p AÞe Ar^L©$s, 
AQ|L$ âdprZs A¡L$dp¡ s¥epf L$fu_¡ rhð_u 
A_¡L$ âep¡Nipmp s\p k„õ\pdp„ fpM¡gp„ R>¡. 
	 `µqfkdp„ Aph¡gu Ap„sffpô²$ue k„õ\pdp„ 
fpM¡gp àg¡qV$_d-CqfqX$ed_u rdî^psy_u 
Apqv$ê$` `Ë$u `f b¡ k|ÿd `psmu f¡Mp 
L$p¡fhpdp„ Aphu R>¡. Ap b¡ f¡Mp hÃQ¡_y„ A„sf 
1 duV$f - NZhpdp„ Aph¡ R>¡. Ap dp`_¡ S> 
âdpZdp` sfuL¡$ dp_u s¡_u A_¡L$ âs s¥epf 
L$fu rhð_u A_¡L$ âep¡Nipmp/ k„õ\pdp„ 
Ap`¡gu R>¡. 
	 `©Õhu_p A¡L$ `qfc°dZ_¡ S>¡V$gp¡ kde 
gpN¡ R>¡. s¡ AQ|L$ kp^_p¡ hX¡$ s¡_p 24 L$gpL$ 
L$fu_¡ "1 k¡L$ÞX$' _p¡ âdprZs kde _½$u 
L$f¡gp¡ R>¡. A¡L$ L$gpL_u 60 rdr_V$ A_¡ 1   
rdr_V$_u 60 k¡L$ÞX$ A¡ âdpZ¡ "1 k¡L$ÞX$' 
âdprZs L$fhpdp„ Aph¡ R>¡.

Brslpkdp„ X$p¡qL$ey„ L$fsp...
	 dp_hu_¡ Äepf¡ dp`__u S>ê$qfeps cpkhp gpNu Ðepf¡ kp¥ â\d s¡Z¡ `p¡sp_p ifuf_p cpN_p¡ 
D`ep¡N L$fhp_y„ iê$ L$e¯y. âpQu_ L$pmdp„ CÆàsdp„ dpZk_u L$p¡Zu\u dÝe Ap„Nmu_u V$p¡Q ky^u_p 
A„sf_¡ "¼eyrbV$' L$l¡sp lsp. v$f¡L$ ìe[¼s_ykpf Ap dp` bv$gps„y lp¡hp\u _½$u L$e¯y L¡$ fpÅ_„y "¼eyrbV' 
dp` A¡V$g¡ âdpZ dp` dp_hy„. `l¡gp„ Ap`Z¡ Ðep„ "Ny„Å'_p dp`\u kp¡_y„ sp¡gsp lsp. kdedp`_ 
dpV¡$ "f¡su_u ^qX$epm' h`fpsu. s¡ sd¡ Å¡C R>¡ L¡$ ? 

dprlsu d¡mhp¡. 

1.	 AÏ OqX$epm A¡V$g¡ iy„ ? s¡ ¼ep„ fpMu R>¡ ? 
2.	 "duV$f'_y„ âdpZdp` r_[ïQs L$fhp dpV¡$ âL$pi_p h¡N_p¡ L¡$hu fus¡ 

D`ep¡N L$fhpdp„ Aph¡ R>¡?
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r_funZ L$fp¡ A_¡ QQp® L$fp¡. dp`_ Qp¡L$kpC`|h®L$ \hy„ Å¡CA¡ s¡ dpV¡$ L$C hõsy_y„ dp`_ L$fhy„ R>¡?

AQ|L$ dp`__y„ dlÒh (Qp¡½$k dp`__y„ dlÒh)  
	 dp`_ Qp¡L$kpC`|h®L$ \hy„ Å¡CA¡ s¡ dpV¡$ L$C hõsy_y„ dp`_ 
L$fhy„ R>¡ ? s¡ dpV¡$ L$ey„ kp^_ hp`fhy„ ep¡Áe R>¡ s¡ _½$u \pe R>¡. 
v$p.s.d|ëehp_, dlÒh_p s\p Aë` âdpZdp„ h`fpsp       
`v$p\p£_y„ dp` Qp¡L$kpC`|h®L$ A_¡ ÓyqV$-frls \hy„ Å¡CA¡. 
s„Óop__u âNrs_¡ L$pfZ¡ A„sf, v$m, kde, sp`dp_ hN¡f¡... 
fpri_y„ k|ÿd dp`_ L$fu iL$pe s¡hp„ kp^_p¡ D`gå^ R>¡.       
v$p.s. dlÒh_u ¾$uX$p õ`^p®Ap¡dp„ A„sf A_¡ kde, kp¡_p_y„ v$m, 
ifuf_y„ sp`dp_ hN¡f¡. 
dp`_ L$fsu hMs¡ \su dy¿e ÓyqV$ 
	 1.	ep¡Áe kp^__p¡ D`ep¡N _ L$fhp¡. 
	 2.	kp^__p¡ ep¡Áe fus¡ D`ep¡N _ L$fhp¡ D`fp„s \_pfp 
AÞe ÓyqV$Ap¡_u sd¡ epv$u L$fp¡. 
	 `¡V²$p¡g `„` D`f S>¡V$gp rgV$f `¡V²$p¡g gu^„y s¡ v$ip®hpe R>¡. 
s¡V$gy„ S> `¡V²$p¡g Ap`Z_¡ dþey„ L¡$ ? Aphu Mpsfu L$fhp dpV¡$ 
âdprZs dp`_ hMsp¡ hMs s`pku g¡hy„ Ap_¡ S> âdprZL$fZ 
L$l¡ R>¡. s¡dS> bÅfdp„ dmsp„ dpr`ep„, hS>r_ep„ (L$pV$gp„)  
âdprZs L$fphu g¡hp„. 
	 qL$fpZp vy$L$p_ cpÆ-d„X$Cdp„\u hõsy `v$p\® h¡Qpsp¡ g¡sp 
lp¡ Ðepf¡ Ap bpbsp¡ Qp¡½$k L$pmÆ`|h®L$ Sy>Ap¡. s¡dS> `pgL$p¡_¡ 
`Z k|Qhp¡. 
1.	ÓpS>hp `f hS>_dp`-rhcpN_u R>p` R>¡ L¡$ ? 
2.	ÓpS>hp_u v$p„X$u [õ\f R>¡ L¡$ ? ÓpS>hp„_p¡ L$p„V$p¡ k„syrgs R>¡ L¡$ ? 
3.	hS>r_ep„ ^psy_p„ R>¡ L¡$ ? ÓpS>hy„ L¡$hu fus¡ `X$éy„ R>¡ ? 
4.	ÓpS>hp_p„ `ëgp„_u _uQ¡_u bpSy> L¡$hu R>¡ ? 

L$p¡Z iy„ L$f¡ R>¡ ? 
N°plL$_u hS>_dp`_u bpbs¡ 

R>¡sft`X$u _ \pe s¡ dpV¡$ kfL$pfdp„ 
"AÞ_ _pNfu `yfhW$p¡ A_¡ N°plL$ 
k„fnZ rhcpN' dp„ "hS>_dp`' 
D`rhcpN L$pe®fs lp¡e R>¡. Ap 
D`rhcpN_p Ar^L$pfuAp¡ W¡$L$W¡$L$pZ¡ 
S>C_¡ ep¡Áe hS>r_ep„ (L$pV$gp„) 
h`fpe R>¡ L¡$ _l] ? ÓpS>hy„ ep¡Áe R>¡ L¡$ 
_l] ? s¡_u Mpsfu L$f¡ R>¡. b^pA¡ 
âdprZs hS>_dp` (hS>r_ep) 
hp`fhp L$pev$p\u afrS>eps R>¡. 
kfL$pf_p¡ Ap rhcpN hS>_dp`    
b_ph_pf DÐ`pv$L$p¡ s¡dS> rh¾¡$sp_¡ 
`fhp_p (gpekÞk) Ap`¡ R>¡. s¡dS> 
hS>_-dp` vy$fyõsu L$f_pf_¡ `Z 
S>ê$fu `fhp_p (gpekÞk) Ap`¡ R>¡. 

CÞV$f_¡V$ dpfp¡ rdÓ.

1.  www.legalmetrology.
maharashtra.gov.in 
2. _hu qv$ëludp„ fpô²$ue cp¥rsL$ 
âep¡Nipmpdp„ duV$f, qL$gp¡N°pd, k¡L$ÞX$, 
L¡$[ëh_, Aµç`uef, Lµ$ÞX¡$gp A¡d Ly$g 6 
d|mc|s A¡L$dp¡_p âdpZ fp¿ep„ R>¡.  
www.nplindia.org/npl-charter

6.2 rhrh^ dp`_ `Ý^rs
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sd¡ Ap ÅZp¡ R>p¡ L¡$ ?

	 b„^dp„ h^ydp„ h^y L¡$V$gp `pZu_p¡ k„N°l \C iL¡$ R>¡ ? L¡$V$gy„ `pZu b„^dp„\u R>p¡X$hpdp„ Apìey„ ? 
lpg L¡$V$gy„ rkgL$ R>¡ ? Ap k„b„^u bpsdu sd¡ hfkpv$_u F>sydp„ hp„Qu L¡$ kp„cmu li¡ A\hp Å¡C li¡. 
Ap k„v$c£ sd¡ _uQ¡_u bpbs ÅZp¡ R>p¡ L¡$ ? 

1 TMC `pZu A¡V$g¡ one thousand million cubic feet A¡V$g¡ "A¡L$ AbS> O_ awV$' `pZu.

1 O_ awV$ A¡V$g¡ 28.317 rgV$f 

1 TMC = 28,31,68,46,592 rgV$f A¡V$g¡ 28.317 AbS> rgV$f.

1. _uQ¡_p âï_p¡_p S>hpb sdpfp iåv$p¡dp„ gMp¡.
A. v$f¡L$ N°l `f A¡L$ S> hõsy_y„ hS>_ Sy>vy„$-Sy>vy„$

L¡$d \pe R>¡ ?
Ap.	fp¡tS>v$p Æh_dp„ Qp¡½$k dp`_ k„v$c£ sd¡ 

L$C-L$C L$pmÆ g¡ip¡ ?
B. v$m-hS>_ hÃQ¡_p¡ saphs õ`ô$ L$fp¡.

2. dpfu ep¡Áe Å¡X$u L$p¡Z \i¡ ?
		S|>\ "A' S|>\ "b'
1. h¡N A. rgV$f
2. n¡Óam Ap. qL$gpµN°pd
3. L$v$ B. duV$f/ k¡L$ÞX$
4. v$m (Öìedp_) 	 C. qL$gp¡N°pd/ O_duV$f
5. O_sp D. Qp¡fkduV$f

3. Dv$plfZ Ap`u õ`ô$ L$fp¡.
A. Aqv$i fpri
Ap. kqv$i fpri

4. dp`_ v$fçep_ \su "ÓyqV$' Dv$plfZ Ap`u
kdÅhp¡.

5. L$pfZ L$lp¡/ gMp¡.
A. ifuf_p cpN_p¡ D`ep¡N L$fu "dp`_' L$fhy„

ep¡Áe _\u.
Ap.	kdep„sf¡ hS>r_ep„ A_¡ dpr`ep„ âdprZs 

L$fphhp S>ê$fu R>¡. 
6. Qp¡½$k dp`__u S>ê$qfeps A_¡ s¡ dpV¡$ hp`fhp_p„

kp^_p¡ ¼ep„ ? s¡ S>Zhp¡.

D`¾$d :	
fp¡tS>v$p Æh_dp„ h`fpsu rhrh^ cp¥rsL$ fpriAp¡ 
A_¡ s¡_p dp`_ dpV¡$ h`fpsp„ kp^_ A_¡ 
kprlÐe_u dprlsu k„L$rgs L$fp¡.  

õhpÝepe

hs®dp_`Ó dpfp¡ rdÓ 	 dlpfpô²$dp„ rhrh^ b„^_u `pZu k„N°l ndsp (capacity) L¡$V$gu R>¡ ? 
Qpgy hj£ rhrh^ b„^dp„\u ApµNõV$, kàV¡$çbf, Apµ¼V$p¡bfdp„ R>p¡X¡$gp `pZu 
A_¡ s¡_p `qfZpd_u dprlsu d¡mhp¡. 

t t t
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r_funZ L$fp¡ A_¡ QQp® L$fp¡.

7.1  L$pe®

A„sf A_¡ õ\mp„sf 
(Distance and displacement)
 	 fZÆs_y„ Of A W¡$L$pZ¡ R>¡. D W¡$L$pZ¡ ipmpA¡ 
`lp¢Qhp dpV¡$ s¡Z¡ L$p`¡gy„ A„sf rQÓdp„ v$ip®ìey„ R>¡. 
fZÆs¡ qv$ip_p¡ rhQpf _ L$fsp„ AB+BC+CD 
A¡V$gy„ A„sf L$pàey„ : Apd L$fhp\u s¡_y„ õ\mp„sf AD 
S>¡V$gy„ \ey„. rQÓdp„ fZÆs_p Of\u ipmp ky^u 
\e¡gy„ rhõ\p`_ s|V$L$ f¡M AD hX¡$ v$ip®h¡gy„ R>¡. AD 
A„sf-fZÆs_p Of¡\u ipmp ky^u_y„ ku^u f¡Mpdp„ 
\e¡gy„? Ap¡R>pdp„ Ap¡Ry>„ A„sf R>¡.
	 A¡L$ rhrióV$ qv$ipdp„ ku^u f¡Mpdp„ L$p`¡gp 
Ap¡R>pdp„ Ap¡R>p A„sf_¡ õ\mp„sf L$l¡ R>¡. 

TX$` A_¡ h¡N (Speed and Velocity)
1. 	 TX$` A¡V$g¡ iy„ ? 
2. 	 TX$` ip¡^hp_y„ k|Ó ¼ey„ R>¡ ? 
	 Äepf¡ Ap`Z¡ A¡d L$luA¡ L¡$, "NpX$u_u TX$` v$f 
L$gpL¡$ 40 qL$du R>¡.' Ðepf¡ qv$ip ÅZhu S>ê$fu _\u. 
`f„sy "hpv$mp„' r_[íQs S>ÁepA¡ ApL$pidp„ Aphi¡ 
L¡$ _l] s¡_u `|f¡`|fu L$ë`_p Aph¡ s¡ dpV¡$ qv$ip_p¡ 
Dëg¡M L$fhp¡ Ar_hpe® R>¡. 

epv$ L$fp¡. Nrs A¡V$g¡ iy„ ? Nrsdp„ a¡fapf \hp_p„ L$pfZp¡ ¼ep„ ?

	 hõsy `f bm L$pe® L$f¡ Ðepf¡ s¡_u Nrsdp„ A\hp 
s¡_p ApL$pfdp„ a¡fapf \pe R>¡. s¡ Ap`Z¡ ÅZuA¡ 
R>uA¡. lh¡ bm\u L$pe® L¡$hu fus¡ \pe R>¡ ? s¡ Å¡CA¡. 

	 A„sf  (distance)  : Nrsdp_ hõsyA¡ 
qv$ip_p¡ rhQpf _ L$fsp„ âÐen fus¡ `|Z® L$f¡gp 
dpN®_u g„bpC A¡V$g¡ A„sf. A„sf, Aqv$i 
(Scalar) fpri R>¡. 
	 õ\mp„sf (displacement) : Nrsdp_ 
hõsyA¡ Apf„c\u A„s ky^u `lp¢Qhp dpV¡$ A¡L$ 
S> qv$ipdp„ `pf L$f¡gy„ Ap¡R>pdp„ Ap¡Ry>„ A„sf A¡V$g¡ 
õ\mp„sf. 
	 õ\mp„sfdp„ A„sf A_¡ qv$ip bÞ_¡_p¡ rhQpf 
L$fhpdp„ Aph¡ R>¡. s¡\u õ\mp„sf kqv$i     
(Vector) fpri R>¡. 
	 A„sf A_¡ õ\mp„sf bÞ_¡_p¡ SI A_¡ MKS 
`Ý^rsdp„ A¡L$d "duV$f' (m) R>¡.
	 h¡N (Velocity) : h¡N A¡V$g¡ Nrsdp_ 
hõsyA¡ rhriô$ qv$ipdp„ A¡L$S> kdedp„ L$p`¡gy„ 
A„sf R>¡. hõsy_p¡ h¡N ip¡^hp_y„ k|Ó _uQ¡ âdpZ¡ 
R>¡. 
		    õ\mp„sf
h¡N =
		   õ\mp„sf dpV¡$ gpNsp¡ kde

A

B

C

D

50
0 d

uV$f
(8

 rd
r_V

$)

1000 duV$f

700 duV$f(11 rdr_V$)

30
0 

du
V$f

(6
 rd

r_
V$)

7.2  A„sf A_¡ õ\mp„sf

7. Nrs, bm A_¡ L$pe®



47

	 TX$` A_¡ h¡N bÞ_¡_p¡ A¡L$d duV$f/ k¡L$ÞX$ A\hp duV$f ârs k¡L$ÞX$ A\hp m/s R>¡. 
	 D`f Ap`¡gp„ k|Ó_p¡ D`ep¡N L$fu_¡ ApL©$rs 7.2 âdpZ¡ fZÆs_p¡ h¡N A_¡ TX$` ip¡^uA¡. 
		  fZÆs¡ Of\u ipmp ky^u L$p`¡gy„ A„sf	 = AB + BC + CD 
                                                                       	= 500 duV$f + 700 duV$f + 300 duV$f = 1500 duV$f
fZÆs_¡ Of¡\u ipmp kŷ u `lp¢Qhp dpV¡$ gpN¡gp¡ Ly$g kde = 8 rdr_V$ + 11rdr_V$ + 6 rdr_V$= 25 rdr_V$
fZÆs_y„ Of\u ipmp ky^u_y„ õ\mp„sf = 1000 duV$f 
A. fZÆs_¡ Of¡\u ipmp ky^u `lp¢Qhp dpV¡$ gpN¡gp¡ h¡N

b. fZÆs_¡ Of¡\u ipmp ky^u `lp¢Qhp dpV¡$ gpN¡gu TX$`

	 fZÆs¡ Of¡\u ipmpA¡ S>hp dpV¡$ Ap¡R>pdp„ Ap¡R>p A„sf_p¡ ku^p¡ dpN® gu^p¡ _rl s¡\u s¡_p¡ h¡N A_¡ 
TX$` bÞ_¡_p `qfdpZ AgN Apìep. Å¡ s¡ ku^p dpN® AD `f Nep¡ lp¡s sp¡ s¡_p¡ h¡N A_¡ TX$` kdp_ 
lp¡s. 
	 kfpkfu h¡N A_¡ spÐL$prgL$ h¡N : $L$p¡C hpl_ ku^u f¡Mpdp„ Nrs L$fsy„ lp¡e R>sp„ s¡_p¡ h¡N bv$gpsp¡ 
fl¡ R>¡. A¡L$ V²$L$ A \u D ky^u 40 qL$du ku^u f¡Mpdp„ Åe R>¡. A¡V$g¡ L¡$ õ\mp„sf AD \i¡. 

		   Qpgp¡ ! A¡L$d ip¡^uA¡. 

L©$rs TX$` h¡N
k|Ó gMp¡. TX$`  = h¡N =
fpri_p A¡L$d gMp¡. A„sf : --- kde : --- õ\mp„sf :  --- kde : ---
k|Ódp„ lh¡ fpri_¡ bv$g¡ A¡L$d gMp¡. TX$`_p¡ A_¡ h¡N_p¡ A¡L$d

 	 s¡ S> fus¡ BC A„sf dpV¡$ A_¡ CD A„sf dpV¡$ h¡N ip¡^p¡ A_¡ ÓZ¡e h¡N_u kfpkfu L$pY$p¡. AB, BC 

A_¡ CD Ap v$f¡L$ kdeNpmp v$fçep_ h¡N Sy>v$p¡-Sy>v$p¡ R>¡ `Z kfpkfu h¡N 40 qL$du/L$gpL$ S> Aphi¡. 
A¡L$ rhrióV$ nZ¡ S>¡ h¡N lp¡e s¡_¡ spÐL$prgL$ h¡N L$l¡ R>¡. h¡N Sy>v$p-Sy>v$p kde¡ Sy>v$p¡-Sy>v$p¡ lp¡C iL¡$ R>¡.  

= = 60 qL$du/ L$gpL$AB A„sf dpV¡$ ârs L$gpL¡$ h¡N = 
	 10 qL$du           60 qL$du

	 10 rdr_V$        60 rdr_V$

	 	 1000 duV$f
=                               
		  25 rdr_V$

		  40 duV$f
=                      =   0.66 duV$f /k¡L$ÞX$
		  60 k¡L$ÞX$

		          õ\mp„sf
h¡N =                                    
		  gpN¡gp¡ Ly$g kde

	 	 1500 duV$f
=                               
		  25 rdr_V$

		  60 duV$f
=                      =   1 duV$f /k¡L$ÞX$
		  60 k¡L$ÞX$

	 	   L$p`¡gy„ Ly$g A„sf
TX$` =                                    
		          kde

	 Å¡ Ly$g kde 1 L$gpL$ gpÁep¡ lp¡e sp¡ s¡_p¡ 
kfpkfu h¡N 40 qL$du/ L$gpL$ \i¡. `f„sy   
^pfp¡L¡$ AB Ap 10 qL$du A„sf 10 rdr_V$dp„, 
BC Ap 10 qL$du A„sf 20 rdr_V$dp„ A_¡ CD 
Ap 20 qL$du A„sf 30 rdr_V$dp„ `pf L$e¯y 
lp¡e, sp¡

A               B               C                                D
    10 qL$du       10 qL$du                20 qL$du

7.3  õ\mp„sf
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L$fu Sy>Ap¡.

		          h¡Ndp„ \sp¡ a¡fapf
âh¡N =  
		   s¡ a¡fapf dpV¡$ gpNsp¡ kde

âh¡N (Acceleration)

	 D`f_p„ Dv$plfZdp„ AB A„sf V²$L¡$ 60 qL$du/L$gpL$ _p 
h¡N\u, Äepf¡ BC A„sf 30 qL$du/L$gpL$ h¡N\u Äepf¡ CD A„sf 
40 qL$du/L$gpL$_p h¡N\u L$pàey„. Apd BC A„sf dpV¡$_p¡ h¡N 
Ap¡R>p¡ R>¡ Äepf¡ CD A„sf dpV¡$_p¡ h¡N h^pf¡ R>¡. h¡Ndp„ \sp¡  
a¡fapf L¡$V$gu k¡L$ÞX$dp„ \pe R>¡ s¡ `f\u v$f k¡L$ÞX$ h¡Ndp„ \sp¡  
a¡fapf ip¡^u iL$pe R>¡. Apd h¡Ndp„ \sp a¡fapf_p v$f_¡ âh¡N L$l¡ 
R>¡. Ap âh¡N i¡_p gu^¡ Apìep¡ ?  

bm A_¡ âh¡N (Force and Acceleration)
	 L$pQ_p dp¡V$p V¡$bg `f L$pQ_u gMp¡V$u_¡ NbX$hp v$p¡. \p¡X$p 
kdedp„ S> s¡_p¡ h¡N Ap¡R>p¡ \ep `R>u s¡ \p¡cu S>i¡. L¸$fd bp¡X®$ `f 
õV²$peL$f¡ ^½$p¡ Apàep `R>u Ly$L$fu `Z \p¡X$u ApNm S>C_¡ \p¡c¡ R>¡. 
ApS> L¸$fd bp¡X®$ `f `pDX$f _pMuA¡ sp¡ Ly$L$fu h^y kde Nrsdp„ fl¡ 
R>¡ `R>u \p¡cu Åe R>¡. 
	 Ap `f\u iy„ kdÅey„ ? 
	 Oj®Z_¡ gu^¡ L¸$fd_u Ly$L$fu_p¡ h¡N Ap¡R>p¡ \pe R>¡ A_¡ \p¡cu 
Åe R>¡. ̀ pDX$f _pMhp\u Ly$L$fu A_¡ L¸$fd bp¡X®$ hÃQ¡_y„ Oj®Z OV¡$ R>¡ 
s¡\u Ly$L$fu h^y v|$f Åe R>¡. Ap_p¡ A\® A¡ L¡$, L$p¡C Nrsdp_ hõsy `f 
Oj®Zbm L$pe® L$fsy„ _ lp¡e sp¡ s¡ hõsy A¡L$ kdp_ h¡N\u Nrsdp„ S> 
fl¡i¡ \p¡ci¡ _l]. 
	 "bm A_¡ s¡_p\u DÐ`Þ_ \sp¡ âh¡N' Ap k„b„^_p¡ Aæepk 
kp¥ â\d kf ApeTµL$ Þe|V$_ _pd_p h¥opr_L¡$ ¼ep£. 
	 Þe|V$__p¡ NrsrhjeL$ `l¡gp¡ r_ed :  hõsy `f bm L$pe® L$fs„y 
_ lp¡e sp¡ s¡_p¡ h¡N bv$gpsp¡ _\u. A\p®s¹ âh¡N DÐ`Þ_ \sp¡ _\u. 
A¡V$g¡ S> A¡_p¡ A\® A¡ \ep¡ L¡$ "Äep„ ky^u hõsy `f bm _ gNpX$uA¡ 
Ðep„ ky^u Å¡ hõsy [õ\f lp¡e sp¡ [õ\f S> fl¡i¡ A_¡ Nrsdp_ li¡ 
sp¡ s¡ S> h¡N\u s¡ S> qv$ipdp„ kss Nrsdp_ fl¡i¡.'

âh¡N `Z kqv$i fpri R>¡. s¡_p¡ A¡L$d m/s2 R>¡ A¡ sd¡ D`f_p k|Ó `f\u 
QL$pku Sy>Ap¡.

dNS> Qgphp¡.

 	 V²$L$ QpgL$ âh¡N (Accelerator) hp`fu_¡ h¡N h^pf¡ L¡$ OV$pX¡$ R>¡. s¡ sd¡ ÅZp¡ R>p¡. [õâ„N `f Qpgsu 
fdL$X$p_u dp¡V$f sd¡ Å¡C R>¡. k`pV$ S>du_ `f Qphu v$C_¡ R>p¡X$uA¡ Ðepf¡ ku^u Åe R>¡. `f„sy S>fp ^½$p¡ 
Ap`sp„ qv$ip bv$gu_¡ ApNm Åe R>¡. c]s_¡ A\X$pe sp¡ \p¡cu Åe R>¡. A¡V$g¡ S> L¡$ s¡_p h¡Ndp„ a¡fapf \pe 
R>¡. Ap a¡fapf L¡$d \ep¡ ? dp¡V$f_¡ ^½$p¡ Apàep¡ A¡V$g¡ Ap S> fus¡ awV$bp¸g d¡v$p_ `f ku^u f¡Mpdp„ Nrs L$fsp¡ 
lp¡e Ðepf¡ s¡_u qv$ip L¡$hu fus¡ bv$gpe R>¡ ? awV$bp¸g_p¡ M¡gpX$u s¡_¡ `N¡\u ^½$p¡ Ap`¡ R>¡ A¡V$g¡ qv$ip bv$gpe 
A¡V$g¡ h¡N bv$gpe A_¡ h¡N bv$gpe A¡V$g¡ âh¡N DÐ`Þ_ \pe. âh¡N DÐ`Þ_ \hp_u Ap„sfq¾$ep R>¡. Ap 
Ap„sfq¾$ep A¡V$g¡ "bm'. Ap bm hõsy`f L$pe® L$f¡ R>¡.   

7.4 bm A_¡ âh¡N 
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	 bm A¡V$g¡ iy„ ? s¡ sd¡ kdÄep R>p¡. bm\u âh¡N 
DÐ`Þ_ \pe R>¡ s¡ sd¡ Å¡ey„. 1 qL$gp¡N°pd_y„ dp` Oj®Z _ 
lp¡e s¡hp `©óW$cpN `f d|L$u 1m/s2 S>¡V$gp âh¡N\u 
M¢QuA¡ sp¡ gNpX¡$gy„ bm 1 N (1-Þe|V$_) \pe R>¡. 

	 A¡L$ gpL$X$p_p guõkp V¡$bg `f 1 qL$gp¸N°pd hS>_ d|L$p¡. V¡$bg `f \p¡X$p¡ V¡$ëL$d `pDX$f _pMu A¡L$ 
kfMp¡ `kfphp¡. lh¡ 1 qL$gp¡N°pd_y„ hS>_ 1 m/s2 _p A¡V$gp âh¡N\u M¢Qp¡ afu 2 m/s2 _p âh¡N\u 
M¢Qp¡. Ap hMs¡ sd¡ 2N bm (b¡ Þe|V$_ bm) gNpX$éy„. Ap âep¡N dpV¡$ OZuhpf âeÐ_ L$fhp¡ `X$i¡. 

dNS> Qgphp¡.

	 âh¡N kqv$i fpri R>¡. bm ̀ Z 
kqv$i fpri R>¡ L¡$ ?

L$fu Sy>Ap¡.

	 hõsy `f bm gNpX$hp\u \sy„ õ\mp„sf A_¡ L$pe®_p¡ k„b„^ sd¡ `pR>gp ^p¡fZdp„ cÎep R>p¡. L$pe® 
A_¡ EÅ®_p¡ k„b„^ sd_¡ Mbf R>¡. L$pe® L$fhp_u ndsp_¡ S> EÅ® A\hp i[¼s L$l¡ R>¡.

	 bm, bmÜpfp r_dp®Z \e¡gp âh¡N\u d`pe R>¡. 

bm, õ\mp„sf A_¡ L$pe® (Force, Displacement and Work) 

bpSy>_u ApL©$rsdp„ gpL$X$p_p¡ O_ V¡$bg `f d|L$u 
s¡_¡ M¢Qhp dpV¡$ v$p¡fu gNpX$u NfNX$udp„\u `kpf L$fu 
`ëgp_¡ bp„^u R>¡. `ëgpdp„ hS>_ d|L$sp Åh. `|fsy„ 
hS>_ d|L$sp„ S> gpL$X$p_p¡ O_ kfL$sp¡ v¡$Mpi¡. 

Al] ¼ey„ bm gNpX$éy„ R>¡ ? Ap bm L$C fus¡ 
h^pfu iL$pi¡ ? Ar^L$ bm gNpX$sp„ iy„ \i¡ ? gNpX¡$gp 
bm\u L$pe® \ey„ A¡d ¼epf¡ L$luiy„ ? 

Äepf¡ gpL$X$p_p¡ O_ V¡$bg `f kfL$i¡ A¡V$g¡  s¡_y„ 
"õ\mp„sf' \ey„ A¡d L$l¡hpe. õ\mp„sf \ey„ A¡V$g¡ 
gNpX¡$gp bm¡ L$pe® L$e¯y A¡d L$l¡hpe R>¡. \e¡gy„ L$pe® dp`u 
iL$pe L¡$ ? L$pe® A¡ "bm' A_¡ "õ\mp„sf' `f Ap^pf 
fpM¡ R>¡ s¡ Ap`Z¡ Å¡ey„. dpV¡$ _uQ¡ âdpZ¡ L$pe®, bm 
A_¡ õ\mp„sf_p¡ k„b„^ õ`ô$ \pe R>¡. 
	 bm Üpfp \e¡gy„ L$pe® (W) = hõsy_¡ gNpX¡$gy„ bm 
(F) Í bm_u qv$ipdp„ \e¡gy„ hõsy_y„ õ\mp„sf (s) 
	 W = F Í s
	 SI `Ý^rsdp„ L$pe® dp`hp_p¡ A¡L$d S|>g-J (Joule) R>¡ 
bm_p¡ A¡L$ Þe|V$_-N A_¡ õ\mp„sf_p¡ A¡L$d duV$f(m) 
R>¡. CGS `Ý^rsdp„ L$pe®_p¡ A¡L$d AN® (erg) R>¡.

	 V¡$bg `f d|L¡$gp gpL$X$p_p O__¡ 
V¡$bg_p `©óW$cpN_¡ kdp„sf d|L$u 1N 
bm gNpX$sp„ Å¡ õ\mp„sf 1m \pe 
sp¡ 1 S|>g L$pe® \ey„ L$l¡hpe. Al] 
\e¡gy„ õ\mp„sf bm_u qv$ipdp„ S> 
R>¡. 

7.5 L$pe®

gpL$X$p_p¡ O_

NfNX$u

hS>_
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õhpÝepe

1. L$p¦kdp„\u ep¡Áe `ep®e ip¡^u_¡ Mpgu S>Áep `|fp¡.
([õ\f, i|Þe, .........., A¡L$ kdp_, õ\mp„sf, 
h¡N, TX$`, âh¡N, [õ\f `f„sy i|Þe _l], h^¡ R>¡.)

A. Å¡ L$p¡C hõsy kde_p kdâdpZdp„ A„sf L$p`¡
sp¡ s¡_u TX$` .......... lp¡e R>¡. 

Ap.	Å¡ hõsy A¡L$ kdp_ h¡N\u S>su lp¡e sp¡ s¡_p¡ 
âh¡N ........ \pe. 

B. ......... Aqv$i fpri R>¡.
C. ............. A¡V$g¡ rhriô$ qv$ipdp„ A¡L$d

kdedp„ L$p`¡gy„ A„sf. 
2. ApL©$rs_y„ r_funZ L$fu âï__p S>hpb gMp¡.

C

3 qL$du 3 qL$du

5 qL$du4 qL$du

3 qL$du
A B D E

      krQ_ A_¡ kduf dp¡V$f kpCL$g`f A 
õ\m¡\u _uL$mu B apV$pA¡ hmu_¡ C õ\m¡ L$pd 
`sphu CD dpN£ D apV$pA¡ `lp¢ÃQp Ðep„\u 
ku^p E õ\m¡ `lp¢Ãep. Ap âhpk dpV¡$ s¡d_¡ 
Ly$g 1 L$gpL$ gpÁep¡.s¡dZ¡ A \u E ky^u L¡$V$gy„ 
A„sf L$pàey„ ?  s¡d_y„ A \u E ky^u õ\mp„sf 
L¡$V$gy„ \ey„ ? s¡d_u TX$` ip¡^p¡. A \u E ky^u 
AE  qv$ipdp„ s¡d_p¡ h¡N L¡$V$gp¡ ? Ap h¡N_¡                 
kfpkfu h¡N L$lu iL$pe L¡$ ? 

3. _uQ¡ A S|>\dp„_p iåv$p¡_u Å¡X$u B A_¡ C bÞ_¡
S|>\dp„\u ip¡^p¡.

A B C

L$pe® Þe|V$_ AN®

bm duV$f k¡du

õ\mp„sf S|>g X$pC_ 

4. spf `f b¡W¡$gy„ `nu A¡L$ a¡fp¡ `|fp¡ L$fu_¡ afu spf
`f A¡ S> S>ÁepA¡ b¡Wy„$ sp¡ s¡Z¡ A¡L$ a¡fpdp„ L$p`¡gy„
A„sf A_¡ õ\mp„sf bpbs L$ey„ õ`ô$uL$fZ Ap`u
iL$pe ?

5. bm, L$pe®, õ\mp„sf, h¡N, âh¡N, A„sf Ap
k„L$ë`_p sdpfp fp¡tS>v$p Æh_dp„ Aphsp„
Dv$plfZp¡ gC_¡ õ`ô$ L$fp¡.

6. A¡L$ k`pV$ guõkp `©óW$cpN `f A¡L$ v$X$p¡ A \u D
ky^u NbX$sp¡ Åe R>¡ s¡_u TX$` 2 k¡du/ k¡L$ÞX$
R>¡. A \u D  ̀ pk¡ ̀ lp¢ÃQp¡ Ðepf¡ s¡_¡ ̂ ½$p¡ Ap`u_¡
B ky^u ^L¡$ëep¡ C \u D ky^udp„ s¡_u TX$` 4
k¡du/k¡L$ÞX$ \C. B \u C ky^u S>hp s¡_¡ 2 k¡L$ÞX$
gpNu. sp¡ B \u C ky^u DÐ`Þ_ \e¡gp¡ âh¡N
ip¡^p¡.

7. _uQ¡_p„ Dv$plfZp¡ DL¡$gp¡.

A
CB

D

A. A¡L$ kdp_ h¡N\u S>su dp¡V$f_¡ \p¡cphhp
dpV¡$ 1000 N bm gNpX$éy„ R>sp„ dp¡V$f 10
duV$f A„sf L$p`u_¡ `R>u \p¡cu. sp¡ L$pe® L¡$V$gy„
\ey„ ?

Ap.	20 qL$gp¸N°pd v$mhpmu NpX$u k`pV$ A_¡ 
guõkp fõsp`f 2 N bm gNpX$sp„ 50 duV$f 
ku^u f¡Mpdp„ NC sp¡ bm¡ L$f¡gy„ L$pe® L¡$V$gy„ ? 

D`¾$d :	
kf ApeTµL$ Þe|V$_¡ bm A_¡ âh¡N k„b„^u L$f¡gp 
Aæepk_u dprlsu_p¡ k„N°l L$fp¡. rinL$ kp\¡ 
QQp® L$fp¡.

t t t
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L$fu Sy>Ap¡.

epv$ L$fp¡.

8.1  ApL$j®Z A_¡ A`pLj®Z

	 A¡L$ L$pQ_p krmep_p R>¡X$p_¡ f¡idu L$`X$p kp\¡ Okp¡. Oj®Z\u  
\p¡X$p¡ rhÛyscpf A¡L$ hõsydp„\u buÆ hõsy `f S>i¡. S>¡\u bÞ_¡                        
"rhÛyscpqfs' b_i¡. Ap krmep¡ v$p¡fu\u lhpdp„ gV$L¡$ s¡d fpMp¡. lh¡ 
buÅ¡ krmep¡ `Z f¡idu L$p`X$ kp\¡ Oku_¡ gV$L$ph¡gp krmep _ÆL$ 
gphp¡. iy„ v¡$Mpey„ ? bÞ_¡ krmep A¡L$d¡L$_¡ v|$f W¡g¡ R>¡. lh¡ àgpõV$uL$_p¡ 
krmep¡ gC s¡_¡ E__p L$`X$p kp\¡ Okp¡ A_¡ s¡_¡ gV$L$ph¡gp L$pQ_p 
krmep _ÆL$ gC Åh. lh¡ iy„ v¡$Mpey„ ? bÞ_¡ krmep `fõ`f ApL$j£ 
R>¡. 
	 `l¡gp âep¡N\u iy„ A_ydp_ _uL$mi¡? kdp_ rhÛyscpfhpmp b¡ 
krmep hÃQ¡ A`pL$j®Z R>¡. Äepf¡ buÅ âep¡N\u A_ydp_ A¡            
_uL$mi¡ L¡$ rhfyÙ rhÛyscpfhpmp krmep hÃQ¡ ApL$j®Z R>¡. 

rhÛyscpf_¡ ^_rhÛyscpf (+) A_¡ F>Z rhÛyscpf (-) A¡hp 
_pd Ap`_pf h¥opr_L$ b¢Ådu_ a¢L$gu_ lsp. 

(Ap)

(A)

8. [õ\frhÛys (Static Electricity)

+++++++++++++++++

+++++++++

-----------
+++++++++++++++++

L$pQ_p¡ 
krmep¡ 

L$pQ_p¡ 
krmep¡ 

àgpõV$uL$_p¡ 
krmep¡

		     		     _uQ¡_p âk„N sd¡ A_ycìep R>¡ L¡$ ? Aphy„ L¡$d bÞey„ li¡ ? 
1. 	 hpm `f Ok¡gp¡ àgpõV$uL$_p¡ v$p„rsep¡ a¡fhuA¡ sp¡ s¡ hpm_¡ ApL$j£ R>¡. 
2. 	 `p¡rgõV$f_p `X$v$p _ÆL$\u `kpf \sp„ `X$v$p¡ Ap`Zp sfa ApL$jp®e R>¡. 
3. 	 A„^pfpdp„ åg¡ÞL¡$V$ lp\ hX¡$ Oku_¡ ^psy _ÆL$ gC S>sp„ sZMp EX$sp v¡$Mpe R>¡. Aphp buÅ 

¼ep âk„Np¡ sd_¡ Mbf R>¡?
rhÛys cpf (Electric charge) 
	 D`f_p„ Dv$plfZp¡ `f\u Ap`Z_¡ iy„ kdÅey„ ? L¡$ Ap`Zu Apk`pk_u hõsyAp¡dp„ cf`|f            
"rhÛyscpf' lp¡e R>¡. s¡ A_ychu iL$pe R>¡. Ap`Zp ifufdp„ `Z rhÛyscpf k„Of¡gp¡ R>¡. L$pfZ b^u S> 
hõsyAp¡ k|ÿdL$Zp¡_p¡ b_¡gu R>¡. "rhÛyscpf lp¡hp¡' A¡ Ap k|ÿdL$Zp¡_p¡ Ap„sqfL$ NyZ^d® R>¡. Ap        
rhÛyscpf lp¡e sp¡ R>¡ `Z R|>`pe¡gp¡ lp¡e R>¡. L$pfZ L¡$ v$f¡L$ hõsydp„ b¡ rhfp¡^u rhÛyscpf kdp_ k„¿epdp„ 
lp¡e R>¡. Äepf¡ ^_rhÛyscpf (+) A_¡ F>ZrhÛyscpf (-) bÞ_¡ kdp_ âdpZdp„ lp¡e Ðepf¡ hõsy 
"sV$õ\' lp¡e R>¡ L$pfZ `qfZpdu rhÛyscpf i|Þe b_¡ R>¡. Å¡ bÞ_¡ âL$pf_p rhÛyscpf kdp_ _ lp¡e sp¡ 
s¡ hõsy "rhÛyscpqfs' (Charged) R>¡ A¡d L$l¡hpe R>¡. 
	 b¡ rhÛyscpqfs hõsy A¡L$buÅ_u _ÆL$ gphsp„ s¡d_p `f iu Akf \su li¡ ?
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rhÛyscpf_p¡ DNd L¡$hu fus¡ \pe R>¡ ? 

		  b^p `v$p\p£ k|ÿdL$Zp¡_p b_¡gp lp¡e R>¡. s¡ L$Zp¡       
Arsk|ÿd L$Zp¡_p b_¡gp„ lp¡e R>¡. `fdpÏ_u k„fQ_p rhi¡ 
Ap`Z¡ ̀ R>u cZhp_p R>uA¡ ̀ Z lpg ̀ |fsy A¡V$gy„ ÅZu gCA¡ 
L¡$, v$f¡L$ `fdpÏ [õ\f lp¡e s¡hp ^_cpqfs cpN A_¡ Nrsdp_ 
lp¡e s¡hp F>Zcpqfs cpN\u b_¡gp¡ R>¡. Ap bÞ_¡ cpN        
k„syrgs lp¡hp\u `fdpÏ rhÛyscpf_u ×rô$A¡ sV$õ\          
(Dv$pku_) R>¡. 

	 b^u hõsy ̀ fdpÏ\u S> b_¡gu R>¡ A_¡ ̀ fdpÏ sp¡ sV$õ\ 
R>¡ sp¡ hõsy rhÛyscpqfs b_¡ L¡$hu fus¡ ? 

	 rhÛyscpf_u ×rô$A¡ k„syrgs A¡hp `fdpÏAp¡_„y L$p¡C      
L$pfZhi k„syg_ bNX¡$ R>¡. v$p.s. Ap ̀ v$p\® L$p¡C rhriô$ ̀ v$p\® 
kp\¡ Okpe R>¡. Ðepf¡ A¡L$ `v$p\® `f_p F>Z L$Z buÅ `v$p\® 
`f Åe R>¡. S>¡ `v$p\® `f F>ZL$Zp¡ Ap¡R>p \pe R>¡ s¡ ^_cpqfs 
(+) b_¡ R>¡. S>¡ `v$p\® `f F>ZL$Zp¡ Åe s¡ `v$p\® F>Zcpqfs 
b_¡ R>¡. A_¡ S>¡_p ̀ f\u F>Zcpf Ap¡R>p¡ \pe R>¡. s¡ ̂ _cpqfs 
(+) b_¡ R>¡. A¡V$g¡ S> L¡$ S>¡ b¡ `v$p\® hÃQ¡ Oj®Z \pe s¡ `¥L$u 
A¡L$ ^_cpqfs sp¡ buÅ¡ F>Zcpqfs b_¡ R>¡.

kprlÐe : L$pNm, `p¡rgr\_, _pegpµµ_ 
kysfpD L$p`X$, f¡idu L$p`X$ hN¡f¡.

l„d¡ip„ Ýep_dp„ fpMp¡.

rhÛyscpf_u ×[óV$A¡ sV$õ\ 
R>¡. k„syrgs R>¡. s¡dp„_p O_ 
A_¡ F>Z L$Z_y„ âdpZ 
kdp_ lp¡e R>¡. F>ZL$Z 
AdyL$ L$pfZp¡\u Ap¡R>p \pe 
sp¡ AÏ ^_cpqfs \pe R>¡.

L$fu Sy>Ap¡.

Oku_¡ gu^¡gp `v$p\® : ....................

hõsy
L$pNm_p Vy$L$X$p ApL$jp®ep 

L¡$ _l] ?

hõsy 
rhÛyscpqfs 

b_u L¡$ _l] ?
1. azÁNp¡
2. fuqag
3. c|„khp_y„$ fbf 
4. gpL$X$u dp``Ë$u 
5. õV$ug_p¡ QdQp¡
6. sp„bp_u `Ë$u

	 b^u hõsy Oj®Z\u   
rhÛyscpqfs \i¡ L¡$ ? 

dNS> Qgphp¡.

8.2 rhÛyscpf

L©$rs : L$p¡W$pdp„ Ap`¡gu hõsy `l¡gp L$pNm_p Vy$L$X$p `pk¡ gC Åh iy„ 
\pe R>¡ s¡ Sy>Ap¡. `R>u gu^¡gp L$p`X$ `f Oku_¡ L$pNm_p Vy$L$X$p _ÆL$ 
gC Åh. sdpfy„ r_funZ L$p¡W$pdp„ gMp¡. 

Oj®Z

^_cpqfsF>Zcpqfs

sV$õ\ (Dv$pku_)
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L$fu Sy>Ap¡. 

sd¡ ÅZp¡ R>p¡ L¡$ ?

	 A„v$pS>¡ 2500 hj® `l¡gp„ \¡ëk _pd_p N°uL$ 
h¥opr_L$ `ump f„N_p "A„bf' _pdL$ krmep_¡ 
(Abonite) E__p L$p`X$ kp\¡ Oksp„, `uR>p„     
ApL$rj®s \sp A¡ s¡Z¡ Å¡ey„. A„bf_¡ N°uL$cpjpdp„ 
"Cg¡¼V²$pµ_' L$l¡ R>¡. s¡\u A„bf_p Ap ApL$j®Z_p 
NyZ^d®_¡ L$pfZ¡ \p¡dk b°pD_¡ 1645dp„     
"Cg¡¼V²$ukuV$u' _pd Apàey„.

Oj®Z rhÛys (Frictional electricity) 
	 Oj®Z_¡ gu^¡ DÐ`Þ_ \sp rhÛyscpf_¡ Oj®Z-rhÛys L$l¡ R>¡. Ap rhÛyscpf hõsy `f Oj®Z \ey„ lp¡e 
s¡ cpN `f S> fl¡ R>¡. s¡\u s¡_¡ [õ\f rhÛys L$l¡ R>¡. hõsy D`f s¡ \p¡X$uhpf ky^u fl¡ R>¡. c¡S> A_¡       
cu_pihpmu lhpdp„ [õ\srhÛys cpf ip¡jpC Åe R>¡. s¡\u Ap âep¡Np¡ Mpk L$fu_¡ riepmpdp„ k|L$u 
lhpdp„ S> L$fhp. 

\¡ëk

8.3 õV²$pµdp„ bv$g

L©$rs ApL$j®Z \e„y L¡$ A`pL$j®Z? r_Z®e
rhÛyscpqfs _ lp¡e s¡hu õV²$pµ _ÆL$ rhÛyscpqfs 
lp¡e s¡hu õV²$pµ gC S>sp„ 
kdp_ rhÛyscpf lp¡e s¡hu b¡ õV²$pµ _ÆL$ gphsp„.  
rhÛyscpqfs õV²$pµ A_¡ Ok¡g„y E__„y L$p`X$ _ÆL$ 
gphsp„

	 rhÛyscpqfs hõsy, rhÛyscpf _ lp¡e s¡hu hõsy_¡ ApL$j£ R>¡. kdp_ rhÛyscpf hÃQ¡ A`pL$j®Z A_¡ 
rhfyÙ rhÛyscpf hÃQ¡ ApL$j®Z lp¡e R>¡. s¡\u hõsy `f rhÛyscpf R>¡ L¡$ _l] s¡ Ap¡mMhp dpV¡$_u kpQu 
L$kp¡V$u A`pL$j®Z R>¡. 

L©$rs : bpV$gu `f õV²$pµ d|L$p¡. s¡_p _ÆL$ buÆ õV²$pµ gC Åh. 
iy„ \pe R>¡ ? s¡ Sy>Ap¡. buÆ õV²$p¡_¡ E_ kp\¡ Okp¡ A_¡ 
bpV$gu `f_u õV²$pµ _ÆL$ gC Åh. iy„ \pe R>¡ ? s¡ Sy>Ap¡. lh¡ 
bÞ_¡ õV²$pµ A¡L$ kp\¡ E_ `f Okp¡, A¡L$_¡ bpV$gu `f d|L$p¡ 
buÆ_¡ s¡_u _ÆL$ gC Åh. iy„ \ey„ ? s¡ Sy>Ap¡. lh¡ bpV$gu 
`f_u õV²$pµ fl¡hp v$p¡ A_¡ E__y„ Ok¡gy„ L$`X„y$ õV²$pµ _ÆL$ gC 
Åh A_¡ iy„ \ey„ s¡ Sy>Ap¡. 
D`f_u v$f¡L$ L©$rs_y„ r_funZ L$p¡W$pdp„ gMp¡.

\p¡dk b°pD_

kprlÐe : õV²$pµ, E__y„ L$`X„y$ (`N L¡$ lp\ dp¡Sy>„) L$pQ_u bpV$gu.
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	 \dp£L$pµg_p bpµg A\hp fpC_p v$pZp A¡L$ àgpõV$uL$ bpµV$gdp„ 
_pMu bpV$gu Å¡f\u lgphp¡. v$pZp/bpµg A¡L$d¡L$\u v|$f S>hp_p¡ 
âeÐ_ L$fi¡ `Z bpV$gu_¡ Qp¢V¡$gp fl¡i¡. Aphy„ L¡$d ? 

L$fu Sy>Ap¡. 

r_funZ L$fp¡ A_¡ QQp® L$fp¡. 

	 c]s _ÆL$ rhÛyscpqfs awÁNp¡ gC 
S>sp„ s¡ c]s_¡ L¡$d Qp¢V$u Åe R>¡ ?

dNS> Qgphp¡.

				    1. õ`i® Üpfp hõsy rhÛyscpqfs 
L$fhu : A¡L$ àgpõV$uL$_p v$p„rsep_¡ L$pNm kp\¡ Okp¡. Ap 
v$p„rsep\u buÅ v$p„rsep_¡ (rhÛyscpf _ lp¡e s¡hp) õ`i® 
L$fphp¡. A_¡ õ`i® L$fph¡gp¡ buÅ¡ v$p„rsep¡ L$pNm_p Vy$L$X$p         
_ÆL$ gC Åh. iy„ \i¡ ? 

2. âhs®_\u (Induction) hõsy rhÛyscpqfs L$fhu :

	 v$p„rsep¡ (L¡$ azÁNp¡) hpm ̀ f Okp¡. rQÓdp„ bspìep âdpZ¡ 
v$p„rsep¡ `pZu_u ^pf _ÆL$ gC Åh. iy„ \pe R>¡ ? s¡ Sy>Ap¡. lh¡ 
v$p„rsep¡ `pZu_u ^pf\u v|$f gC Åh. iy„ \ey„ s¡ Sy>Ap¡. 

r_funZ `f (a) Aphu r_ip_u L$fp¡.
1. 	rhÛyscpqfs v$p„rsep¡ `pZu_u ^pf _ÆL$ gC S>sp„ S> ^pf 

ApL$rj®s/A`pL$rj®s/`|h®hs fl¡ R>¡. 
2. 	rhÛyscpqfs v$p„rsep¡ `pZu_u ^pf\u v|$f gC S>sp„ S> ^pf 

ApL$rj®s/ A`pL$rj®s/ `|h®hs \pe R>¡. 
	 `pZu_u ^pf rhÛyscpf frls lp¡e R>¡. F>Zcpqfs 
v$p„rsep¡ _ÆL$ Aphsp„ S> `pZu_u ^pf kpd¡_p v$p„rsep 
`f_p F>Zcpqfs L$Z v|$f \pe R>¡. F>Zcpqfs L$Z_u 
DZ`_¡ gu^¡ ^pf_p¡ s¡V$gp¡ cpN ^_ âcpqfs b_¡ R>¡.  
v$p„rsep¡ F>Z, `pZu_u ^pf ^_ Apd bÞ_¡ hÃQ¡ rhÅsue 
cpf lp¡hp_¡ L$pfZ¡ `pZu_u ^pf v$p„rsep sfa ApL$jp®e R>¡. 
v$p„rsep¡ v|$f gC S>sp„ `pZu_u ^pf_p F>Z L$Z afu `p¡sp_u 
S>ÁepA¡ Aph¡ R>¡ s¡\u ^_-F>Zcpf_u k„¿ep kdp_      
\hp\u ^pf rhÛyscpf frls b_¡ R>¡ A_¡ s¡ OZu v|$f 
			   lp¡hp\u ApL$j®Z \s„y _\u.

8.5  c]s_¡ Qp¢V$gp¡ azÁNp¡

8.4  rhÛyscpf_y„ r_dp®Z

_m

L$pNm_p Vy$L$X$p

`pZu_u ^pf

v$p„rsep

v$p„rsep

Ap l„d¡ip„ epv$ fpMp¡. 

1.	 rhÛyscpqfs _ lp¡e A\hp sV$õ\ lp¡e s¡hu hõsy `f 
^_ A_¡ F>Z cpf_u k„¿ep kdp_ lp¡e R>¡. 

2.	 âhs®_\u (_ÆL$ lp¡e Ðepf¡) r_dp®Z \sp¡ rhÛyscpf, 
rhÛyscpqfs hõsy _ÆL$ lp¡e Ðep„ ky^u S> V$L¡$ R>¡. 
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L$fu Sy>Ap¡. 

dNS> Qgphp¡.

1.	 Mfpb \e¡gu V$éybgpCV$_u _mu A„^pfpdp„ fpMp¡. `psmu `p¡gu\u_ 
b¸N\u TX$`\u Okp¡. iy„ \ey„ ? ip dpV¡$ \ey„ ? 

2.	 F>Zcpqfs azÁNp`pk¡, rhÛyscpf _ lp¡e s¡hu 
Aµëeyrdr_ed_u Np¡mu gC S>sp„ iy„ \i¡ ? 

·	 "A' rQÓdp„ âhs®__¡ gu^¡ (rhÛys D``pv$__¡ 
gu^¡) buÆ hõsydp„ rhfyÙ cpf r_dp®Z           
\hp\u bÞ_¡ hõsy `fõ`f ApL$jp®e R>¡. 

·	 "Ap: rQÓdp„ bÞ_¡ hõsy `fõ`f õ`i£ A¡V$g¡ 
kdp_ rhÛyscpqfs b_¡ R>¡. 

·	 "B' rQÓdp„ kdp_ cpf\u `fõ`f A`pL$j®Z     
\pe R>¡.  

Ap h¥opr_L$ \C Nep

rhÛysv$i®L$dp„ kp¡_p_¡ bv$g¡ buÆ L$C ^psy_p hfM gNphu iL$pe ? 
s¡dp„ ¼ep NyZ^d® lp¡hp Å¡CA¡. 

	 k_ 1752 dp„ b¸Ård_ ä¢L$gu_¡ `p¡sp_p v$uL$fp rhëed kp\¡ `s„N 
DX$pX$hp_p¡ âep¡N L$ep£. `s„N s¥epf L$fhp f¡idu L$`Xy„$, v¡$hv$pf_y„ gpL$Xy„$ 
A_¡ ^psy_p¡ spf hp`ep£. ^psy_p spf A¡hu fus¡ Å¡X$ép¡ L¡$ s¡_p¡ A¡L$    
R>¡X$p¡ `s„N_u D`f_u V$p¡Q\u _uQ¡_u V$p¡Q¡ `s„N_p v$p¡fp kp\¡ Å¡X$pe. S>¡ 
qv$hk¡ `s„N QNpìep¡ s¡ qv$hk¡. ApL$pidp„ huS>mu QdL$su lsu. `s„N_p¡ 
spf hpv$mp¡_¡ õ`i® L$fsp„ S> rhÛyscpf hpv$mdp„\u `s„N `f õ\mp„sf   
\sp¡. Ðepf¡ `s„N_u Y$ug v$u^¡gu v$p¡fu V$Ë$pf b_u. Ap rhÛyscpf              
v$p¡fudp„\u S>du_dp„ Nep¡. S>du__¡ v$p¡fu_p¡ õ`i® \sp„ S> sZMp Tep®. 
huS>mu A¡ rhÛyscpf_y„S> ê$` R>¡. A¡ s¡Z¡ kprbs L$e¯y. 

8.6 rhÛyscpf_p„ `qfZpd

kp¡_p_p hfMhpmy„ rhÛysv$i®L$ (Gold leaf electroscope)
 	 Ap hõsy `f fl¡gp¡ rhÛysâcpf ip¡^hp_y„ kpvy„$ D`L$fZ R>¡. Apdp„ 
sp„bp_p v$p„X$p_u D`f_p R>¡X¡$  ^psy_u QL$su lp¡e R>¡. buS>¡ R>¡X¡$ kp¡_p_p b¡ 
`psmp hfM gNpX¡$gp„ lp¡e R>¡. Ap v$p„X$p¡ rQÓdp„ v$ip®ìep dyS>b bpV$gudp„ 
fpM¡gp¡ lp¡e R>¡. S>¡\u QL$su bpV$gu `f fl¡ R>¡. rhÛyscpqfs _ lp¡e s¡hu 
hõsy QL$su `pk¡ gC S>sp„ bÞ_¡ hfM buX$pe¡gp„ S> fl¡ R>¡. rhÛyscpqfs 
hõsy QL$su _ÆL$ gC S>sp„ bÞ_¡ hfM Ry>V$p„ `X¡$ R>¡. L$pfZ bÞ_¡ `f kÅsue 
rhÛyscpf lp¡hp\u A`pL$j®Z \pe R>¡. lp\ hX¡$ QL$su_¡ õ`i® L$fsp„ hfM 
afu\u buX$pe R>¡. d|m S>ÁepA¡ Aph¡ R>¡. L$pfZ hfMdp„_p¡ rhÛyscpf õ`i®_¡ 
gu ¡̂ Ap`Zp ifufdp„\u S>du_dp„ Åe R>¡ s¡\u hfM rhÛyscpf frls b_¡ R>¡. 

azÁNp

Aµëeyrdr_ed_u Np¡mu

A Ap B
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hpsphfZdp„_p¡ rhÛyscpf
(Atmospheric electric charge)
	 ApL$pidp„_p„ hpv$mp„, d¡ONS>®_p, huS>mu 
QdL$hu hN¡f¡_p¡ A_ych Ap`Z¡ gu^p¡ R>¡. ¼epf¡L$ TpX$ 
L¡$ dL$p_ `f huS>mu `X$hp\u  dpZk_y„ L¡$ S>_phf_y„ 
d©Ðey \ey„ s¡ Ap`Z¡  kp„cþey„ L¡$ hp„Ãey„ S> li¡. 

Ap L¡$hu fus¡ b_sy„ li¡ ? s¡hy„ _ \pe s¡ dpV¡$ 
L$p¡C D`pe L$fu iL$pe L¡$ ? 

ApL$pidp„ huS>mu QdL¡$ R>¡. S>du_ `f 
huS>mu `X$u A¡V$g¡ Mf¡Mf iy„ \pe R>¡ ? 
huS>mu QdL$hu (Lightning)

ApL$pidp„ Äepf¡ lhp A_¡ hpv$mp„ A¡L$-d¡L$ 
kp\¡ Okpe R>¡ Ðepf¡ D`f_p„ L¡$V$gpL$ hpv$mp„ ^_
cpqfs A_¡ _uQ¡_p F>Zcpqfs b_¡ R>¡. 

dNS> Qgphp¡.

	 huS>mu QdL$hu L¡$ huS>mu `X$hu A¡ `pR>m_y„ rhop_ Ny„QhZ cf¡g„y R>¡. s¡\u Ap`Z¡ k`pV$ S>du_ 
`f_p ApL$pidp„ _uQ¡\u F>Zcpqfs lp¡e s¡hp„ hpv$mp„_p¡ rhQpf L$fuiy„. Äepf¡ hpv$mp„ `f_p¡ F>Z cpf S>du_ 
`f_p rhÛyscpf\u M|b S> h^u Åe Ðepf¡ Ap F>Zcpf S>du_ sfa hl¡ R>¡. Arsie S>gv$ (TX$`u) Nrs\u 
A¡L$ k¡L$ÞX$\u `Z Ap¡R>p kdedp„ Ap OV$_p b_¡ R>¡. Ap hMs¡ rhÛysâhpl_u kp\p¡kp\ DóZsp, âL$pi 
A_¡ Ýhr_EÅ®_y„ r_dp®Z \pe R>¡.  
huS>mu `X$hu (Lightning Strike)
	 rhÛyscpqfs hpv$mp„ ApL$pidp„ lp¡e Ðepf¡ KQp dL$p_ L¡$ TpX$ sfa Ap rhÛyscpf ApL$rj®s \pe R>¡. s¡ 
sd¡ ÅZp¡ R>p¡. huS>mu `X¡$ Ðepf¡ dL$p__u R>s `f L¡$$ TpX$_u V$p¡Q `f âhs®__¡ gu^¡ rhfyÙ rhÛyscpf r_dp®Z 
\pe R>¡. hpv$mp„ A_¡ dL$p_ hÃQ¡ rhfyÙcpf_¡ L$pfZ¡ ApL$j®Z\u hpv$mp„ `f_p¡ rhÛyscpf, dL$p_ sfa        
âhprls \pe R>¡. s¡_¡ S> "huS>mu `X$hu' A¡d L$l¡ R>¡.  

8.7 huS>mu

sd¡ Ap ÅZp¡ R>p¡ L¡$ ? 

1. 	huS>mu `X$hp\u iy„ _yL$kp_ \pe R>¡ ?
2. 	huS>mu `X$hp\u \su lpr_ V$pmhp L$ep

D`pe L$fip¡ ?

1. huS>mu_p r_dp®Z\u DÐ`Þ_ \su âQ„X$
DóZsp A_¡ âL$pi\u lhpdp„_p _pCV²$p¡S>_ A_¡
Apµ[¼kS>_ hÃQ¡ fpkperZL$ q¾$ep \hp\u                 
_pCV²$p¡S>_ Apµ¼kpCX$ hpey s¥epf \pe R>¡ Ap hpey
`pZudp„ cmu_¡ S>du_ `f Aph¡ R>¡. S>¡\u
S>du__u amÖz̀ sp h^pfsp¡ "_Óg' OV$L$              
(_pBV²$p¡S>_ ey¼s) S>du__¡ dm¡ R>¡.
2. huS>mudp„_u EÅ®_¡ gu ¡̂ lhpdp„_p
Apµ[¼kS>__y„ ApµTp¡_dp„ ê$̀ p„sf \pe R>¡. Ap
Ap¡Tpµ_ hpey k|e®dp„\u Aphsp Ars_ug              
(Ultraviolet Ray) lpr_L$pfL$ qL$fZp¡\u Ap`Ï„
fnZ L$f¡ R>¡.
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dNS> Qgphp¡. 

huS>mu-fnL$ (Lightning conductor)
	 hpv$mp„dp„\u ̀ X$su huS>mu\u bQhp dpV¡$ S>¡ D`L$fZ 
h`fpe R>¡ s¡_¡ huS>mu-fnL$ L$l¡ R>¡.

huS>mu-fnL$dp„ sp„bp_u A¡L$ gp„bu `Ë$u, dL$p__p 
kp¥\u KQp cpN `f gNpX$hpdp„ Aph¡ R>¡. `Ë$u_u V$p¡Q_p¡ 
AN°cpN cpgp âdpZ¡ suÿZ lp¡e R>¡. s¡_p¡ buÅ¡ R>¡X$p¡ 
ÅX$p `sfp kp\¡ Å¡X¡$gp¡ lp¡e R>¡. S>du_dp„ MpX$p¡ L$fu s¡dp„ 
L$p¡gkp A_¡ duWy„$ _pMu s¡dp„ ÅXy„$ `sfy„ Ecy„ d|L$hpdp„ Aph¡ 
R>¡ s¡dp„ `pZu _pMu iL$pe s¡hu kNhX$ lp¡e R>¡. Ap\u 
huS>mu sfs S>du_dp„ S>su fl¡ R>¡ A_¡ Å¡Md V$m¡ R>¡. 

õhpÝepe

1. L$p¦kdp„\u ep¡Áe `ep®e ip¡^u Mpgu S>Áep `|fp¡.
(l„d¡ip„ A`pL$j®Z, l„d¡ip„ ApL$j®Z, F>Zcpf_y„
õ\mp„sf, ^_cpf_y„ õ\mp„sf, `fdpÏ, AÏ,
õV$ug, sp„by, àgpõV$uL$ `Ë$u, azNph¡gp¡ azÁNp¡,
rhÛyscpqfs hõsy, kp¡_y„)
A.	 kÅsue rhÛyscpf hÃQ¡ ............ lp¡e 

R>¡. 
Ap.	hõsydp„ rhÛyscpf r_dp®Z \hp dpV¡$ 

............ L$pfZuc|s R>¡. 
B. huS>mu-fnL$ `Ë$u ............ dp„\u b_¡ R>¡. 
C. Oj®Z_¡ gu^¡ .......... rhÛyscpqfs \sy„ 

_\u. 
D. rhÅsue rhÛyscpf _ÆL$ gphsp„ .......... 

\pe R>¡. 
E. 	rhÛysv$i®L$\u ........... ^psy h`fpe R>¡. 

2. d|im^pf hfkpv$, hpv$m_p¡ NX$NX$pV$ L¡$ huS>mu_p
QdL$pfp \sp lp¡e Ðepf¡ R>Óu gC_¡ blpf _uL$mhy„
ep¡Áe _\u. kL$pfZ gMp¡.

3. sdpfp iåv$dp„ S>hpb gMp¡.
A. huS>mu\u õhbQph L¡$hu fus¡ L$fip¡ ?
Ap.	rhÛyscpf L¡$hu fus¡ r_dp®Z \pe R>¡ ?
B. huS>mu-fnL$\u huS>mu S>du_dp„ S>su fl¡

s¡ dpV¡$ iu ìehõ\p L$f¡gu lp¡e R>¡ ?
C. hfkpv$dp„ L$pd L$fsp¡ M¡X|$s Myëgpdp„ gp¡M„X$u

krmep¡ L¡$d Mp¡ku fpM¡ R>¡.
D. hfkpv$dp„ L$ped huS>mu QdL¡$ A¡hy„ b_sy„

_\u L¡$d ?
4. "[õ\f rhÛys'_u rhi¡jsp L$C L$C R>¡ ? s¡ gMp¡.
5. huS>mu `X$hp\u iy„ _yL$kp_ \pe R>¡ ? s¡ _ \pe s¡

dpV¡$ S>_ÅN©rs L¡$hu fus¡ L$fip¡ ?

D`¾$d :	
A¡ëeyrdr_ed_p¡ hfM hp`fu rhÛysv$i®L$ s¥epf 
L$fp¡ A_¡ ¼ep ¼ep `v$p\p£ rhÛyscpqfs b_¡ R>¡ s¡ 
QL$pkp¡. 

8.8  huS>mu-fnL$

	 rhÛyscpqfs hpv$mp„ dL$p_ `f\u S>sp„ lp¡e Ðepf¡ dL$p_ sfa âhprls \sp„ rhÛys cpf sp„bp_u `Ë$u 
dpfas ku^p S>du_dp„ `lp¢Q¡ R>¡ A_¡ s¡\u dL$p__y„ _yL$kp_ V$pmu iL$pe R>¡. KQp dL$p_p¡ `f Aphp huS> 
hplL$ spf b¡kpX$hp\u Apk`pk_p `qfkf_y„ `Z huS>mu\u k„fnZ \pe R>¡. huS>mu `X¡$ sp¡ bQph L¡$hu 
fus¡ L$fhp¡ ? s¡_u dprlsu sd_¡ Ap`rÑ ìehõ\p`__p `pW$dp„ dmi¡.

1. huS>mu-fnL$_p¡ AN°cpN AZuv$pf L¡$d lp¡e R>¡ ?
2. S>du_dp„ L$f¡gp MpX$pdp„ L$p¡gkp A_¡ duWy„$ L¡$d _pMhpdp„ Aph¡ R>¡ ?

R>¡X$p¡

ÅXy„$ `sfy„
L$p¡gkp 
A_¡ 
duWy„$

`Ë$u

t t t
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	 l\¡mu A¡L$d¡L$ `f Oku_¡ Npg `f d|L$p¡, iy„ S>Zpey„ ?

r_funZ L$fp¡ A_¡ QQp® L$fp¡.

L$fu Sy>Ap¡.

L$lp¡ Å¡CA¡.
1. L$X$pCdp„ bpky„v$u lgphsp¡ lghpC sh¡\p_p R>¡X¡$ L$`Xy„$ L¡$d bp„^¡ R>¡ ? 
2. õV$ug_u hpX$L$udp„\u Nfd v|$^ `usu hMs¡ s¡_¡ ê$dpg hX¡$ L¡$d `L$X$uA¡ R>uA¡ ? 

Aphp„ AÞe Dv$plfZp¡ ¼ep ? s¡ L$lp¡. 

dNS> Qgphp¡. 

	 Äepf¡ Ap`Z¡ Nfd hõsy W„$X$u hõsy_p kpr_Ýedp„ fpMuA¡ Ðepf¡ W„$X$u hõsy Nfd \pe R>¡ A_¡ Nfd 
hõsy W„$X$u \pe R>¡. Ap `f\u DóZsp_y„ k„¾$dZ (õ\mp„sf) Nfd hõsy\u W„$X$u hõsy sfa \pe R>¡ s¡ klS> 
kdÆ iL$pe R>¡. DóZsp_y„ k„¾$dZ A¡V$g¡ S> DóZsp_y„ A¡L$ S>ÁepA¡\u buÆ S>ÁepA¡ S>hy„.

Ap`Z¡ W„$X$udp„ E__p„ L$`X$p„ L¡$d `l¡fuA¡ R>uA¡ ? 

9.1  rhrh^ OV$_p

9. DóZsp (Heat)

	 rQÓdp„ v$ip®h¡gp„ Dv$plfZp¡ A_¡ L©$rs `f\u Ap`Z_¡ DóZsp EÅ®_p L¡$V$gpL$ NyZ^dp£ Ýep_dp„ Aph¡ 
R>¡. k|e®dp„\u dmsu DóZsp_p„ A_¡L$ `qfZpd A_¡ D`ep¡N R>¡. Ap DóZsp `©Õhu `f L¡$hu fus¡ `lp¢Q¡ R>¡ ? 
DL$m¡ Ðep„ ky^u s`ph¡gp `pZu_u DóZsp ^ud¡^ud¡ L¡$d OV¡$ R>¡ ? Ap DóZsp Åe R>¡ ¼ep„ ? Ágpkdp„_p 
bfa_¡ gu^¡ Apk`pk_u lhpdp„_u bpó` W„$X$u \C Ágpk_u blpf S>dp \pe R>¡. `v$p\®_y„ sp`dp_ dp`hp 
dpV¡$ DóZspdp`L$_p¡ D`ep¡N \pe R>¡. DóZsp_¡ gu^¡ `v$p\®_y„ Ahõ\p„sf \pe R>¡. s¡_p¡ Aæepk Ap`Z¡ 
`pR>gp ^p¡fZdp„ L$ep£ R>¡. 

DóZsp_y„ k„¾$dZ (Heat Transfer)

	 rQÓdp„ v¡$Mpsu v$f¡L$ OV$_p `pR>m_p„ L$pfZp¡ ¼ep„ ? 



59

L$fu Sy>Ap¡.

 DóZsp k„¾$dZ_p âL$pf : DóZsphl_, DóZsp_e_, DóZspNd_
(Conduction, Convection and Radiation of heat)

9.3   DóZsp_e_

	 DóZsp_e_ âhplu L¡$ hpey ê$` 
`v$p\®dp„ S> \pe R>¡. ArckfZ dpV¡$ 
dpÝed S>ê$fu R>¡.

`p¡V¡$iued 
`fd¢N¡_¡V_p 
Np„NX$p

âhpl

b_®f

buL$f

dpV¡$ dpÝed_u S>ê$f R>¡. 
	 âhplu `v$p\®dp„ DóZsp_y„ k„¾$dZ L¡$hu fus¡ \pe R>¡ ?

kprlÐe : buL$f, `p¡V¡$iued `fd¢N¡_¡V$, b_®f, `pZu.

L©$rs : L$pQ_p buL$fdp„ `pZu gp¡. buL$f_¡ b_®f_u dv$v$\u 
^udu Ap„Q `f fpMu Nfdu Ap`p¡¡. `pZudp„ \p¡X$p¡ `p¡V¡$iued 
`fd¢N¡_¡V$_p¡ c|L$p¡¡ _pMp¡ A_¡ `pZu_„y r_funZ L$fp¡. iy„ v¡$Mpe 
R>¡ ? 

	 `pZudp„ _uQ¡\u D`f A_¡ afu D`f\u _uQ¡ Aphsp¡. 
âhpl v¡$Mpi¡. `pZu_¡ Nfd L$fsp„_u kp\¡ S>, buL$f_y„ srmey„ 
Nfd \pe R>¡ s¡\u _uQ¡_y„ `pZu `l¡gp„ Nfd \pe R>¡ s¡\u s¡_u 
O_sp Ap¡R>u \hp\u s¡ D`f sfa Åe R>¡ A_¡ s¡_u S>ÁepA¡ 
W„$Xy„$ `pZu Aph¡ R>¡. Apd DóZsp_y„ k„¾$dZ âhpl Üpfp \pe 
R>¡ Ap q¾$ep_¡ DóZsp_e_ (Convection) L$l¡ R>¡.

9.2  DóZsphl_

b_®f

sp„bp_u `Ë$uV$p„QZu
duZ_p„ V$`L$p„ 

A

kprlÐe : õV¡$_ g¡k õV$ug A\hp gp¡M„X$, Aµëeyrdr_ed A_¡ 
sp„bp_u `Ë$u, duZbÑu, b_®f, V$p„QZu hN¡f¡. 
L©$rs : A„v$pS>¡ 30 k¡du g„bpC_u õV¡$_g¡k õV$ug, (gp¡M„X$) 
sp„by A_¡ Aµëeyrdr_ed_u kdp_ g„bpC_u `Ë$u L¡$ krmep 
gp¡. v$f¡L$ `Ë$u `f 2-2 k¡du A„sf¡ duZbÑu_u dv$v$\u 
duZ_p„ V$`L$p„ d|L$p¡. v$f¡L$ V$`L$pdp„ A¡L$-A¡L$ V$p„QZu Ecu 
Mp¡kp¡. Ap ÓZ¡e `Ë$u_u R>¡X¡$ A¡L$ S> kde¡ b_®f\u Nfdu 
Ap`p¡ A_¡ r_funZ L$fp¡. 

iy„ v¡$Mpey„ ? L$C `Ë$u `f_u V$p„QZuAp¡ `l¡gp„ `X$hp    
gpNu ? L¡$d ? 

V$p„QZuAp¡ b_®f_u Äep¡s_u bpSy>\u `X¡$ R>¡. Ap_p¡ A\® 
A¡ L¡$, DóZsp_y„ hl_ `Ë$u_p Nfd R>¡X¡$\u W„$X$p R>¡X$p sfa \pe 
R>¡. 

`v$p\®dp„ Nfd cpN\u W„$X$p cpN sfa \sp„ DóZsp_p 
k„¾$dZ_¡ "DóZsphl_' (Conduction) L$l¡ R>¡.  

	 sp„bp_u `Ë$u `f_u V$p„QZuAp¡ kp¥\u `l¡gp„ `X¡$ R>¡. 
gp¡M„X$_u `Ë$u `f_u V$p„QZuAp¡ \p¡X$u dp¡X$u `X¡$ R>¡. sp„bpdp„\u 
DóZsp_y„ hl_ S>ëv$u \pe R>¡. `v$p\®dp„ DóZsp_y„ hl_ s¡ 
`v$p\®_p NyZ^d® `f Ap^pf fpM¡ R>¡. DóZsp_y„ hl_ O_ 
(Solid) `v$p\®dp„\u \pe R>¡. A¡_p¡ A\® R>¡ L¡$. DóZsphl_ 
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kprlÐe : L$k_mu, bfa_p¡ Np„NX$p¡, õV$ug_u Åmu, 
b_®f, duZbÑu hN¡f¡. 

L©$rs : A¡L$ L$k_mudp„ `pZu gp¡. õV$ug_u Åmudp„ 
bfa_p¡ Vy$L$X$p¡ h]V$pmu_¡ L$k_mudp„ _p„Mp¡. L$k_mu_¡ 
Óp„ku `L$X$u D`f_p cpN `f Nfdu Ap`p¡ (ApL©$rs 
Sy>Ap¡) s¡ cpN_y„ ̀ pZu EL$mhp gpNi¡ Ðepf¡ DóZsp 
Ap`hp_y„ b„^ L$fp¡. bfa_p Vy$L$X$p_y„ r_funZ L$fp¡. 
D`f_p cpN_¡ Nfdu Ap`u R>sp„ s¡ srmep ky^u 
`lp¢Qu _l]. Aphy„ L¡$d \ey„ ? L$pfZL¡$ DóZsp_¡ gu^¡ 
`pZu_u O_sp OV$u s¡\u Ap lgLy„$ `pZu _uQ¡ sfa 
S>B iL$sy„ _\u. Nfd-W$„X$p âpZu_p¡ âhpl DÐ`Þ_  
\sp¡ _\u s¡\u DóZsp_e_ \sy„ _\u. 

L©$rs : A¡L$ duZbÑu `¡V$php¡ A_¡ s¡_u Äep¡s 
_ÆL$ bÞ_¡ l\¡mu gC Åh. l\¡mu Äep¡s_u \p¡X$u 
h^y _ÆL$ gC Åh. iy„ S>Zpe R>¡ ? W„$X$udp„ sd¡ 
sp`Zp„ kpd¡ b¡W$p„ R>p¡ L¡$? W$„X$u_p qv$hkdp„ Ly$dmp 
sX$L$pdp„ Ecp füp R>p¡ L¡$ ? k|e® Ap`Zp\u gpMp¡ 
qL$gp¡duV$f v|$f R>¡, k|e® `©Õhu_u hÃQ¡ sp¡ lhp `Z 
_\u. Apd L$p¡C `Z dpÝed _ lp¡hp R>sp„ DóZsp 
k„¾$rds \C. Ap âL$pf¡ L$p¡C `Z dpÝed hNf \sp„ 
DóZsp_p k„¾$dZ_¡ DóZspNd_ (Radiation) L$l¡ 
R>¡. 

rhop__p¡ QdÐL$pf ! 
âL©$rsdp„ fl¡gu A_¡L$ hõsy S>¡dL¡$ TpX$, 

Xy„$Nf, `Õ\f, fõsp Ap b^pdp„\u DóZspNd_ 
\pe R>¡. Ap DóZspNd__p¡ rkÙp„s hp`fu_¡ 
fps_p kde¡ `Z Apk`pk_p¡ `qfkf Å¡C 
iL$pe A¡hp¡ Lµ$d¡fp¸ rhL$rks L$fhpdp„ Apìep¡ 
R>¡. S>¡_¡ CÞäpf¡X$ (Ahf¼s) L¸$d¡fp L$l¡ R>¡. Ap 
L¸$d¡fp\u fprÓ_p kde¡ `Z iÓy_u rlgQpg `f 
_S>f fpMu iL$pe R>¡. 

9.5  DóZspNd_

	 DóZspNd_ hMs¡ Äepf¡ DóZsp S>¡ `v$p\® `f `X¡$ R>¡ s¡ hõsy \p¡X$u DóZsp ip¡j¡ R>¡ A_¡ bpL$u_u 
`fphrs®s L$f¡ R>¡. Apd `v$p\®_u DóZsp ip¡jhp_u i[¼s s¡_p f„N D`f A_¡ s¡_p Ap„sqfL$ NyZ^d® D`f 
Ap^pf fpM¡ R>¡. 

9.4  O_sp A_¡ DóZsp_e_ k„b„^

DL$msy„ `pZu

Åmudp„ 
h]V$pm¡gp¡ 
bfa b_®f

¼gµç` (Qur`ep¡)
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L$fu_¡ Å¡CA¡ ! 

dNS> Qgphp¡. 

kprlÐe : Aµëeyrdr_ed_p kfMp ApL$pf_p b¡ X$åbp, b¡ kfMp dp`_p L$pQ_p 
Ágpk, `pZu DóZspdp`L$ (\dp£duV$f), L$pmp¡ f„N hN¡f¡. 

L$fu_¡ Å¡CA¡. 

		  Ap`Z¡ D_pmpdp„ ka¡v$ A_¡ W„$X$udp„ OpV$p L$pmp L¡$ f„Nu_ L$`X$p„ L¡$d 
hp`fuA¡ R>uA¡?	

L©$rs : A¡L$ X$åbp¡ blpf\u L$pmp f„N¡ f„Np¡. k|L$php v$p¡. buÅ¡ X$åbp¡ f„Áep hNf gp¡. ̀ R>u kdp_ DóZspdp_ 
lp¡e s¡hy„ `pZu bÞ_¡ Ágpkdp„ cfp¡. s¡_p `f Y$p„L$Z d|L$p¡ A_¡ Ap bÞ_¡ Ágpk_¡ 1-1 X$åbpdp„ d|L$u 
sX$L$pdp„ 2 L$gpL$ d|L$p¡. Ap bÞ_¡ X$åbpdp„_p Ágpk_p `pZu_y„ sp`dp_ dp`p¡. sp`dp_ kdp_ R>¡ L¡$ ? s¡ 
`pR>m_y„ L$pfZ L$lp¡. 
DóZsp_p kyhplL$ A_¡ AhplL$ (Good and bad conductors of heat)
	 A¡L$ L$pQ_p buL$fdp„ õV$ug_p¡ QdQp¡, L„$`pkdp„_y„ qX$hpeX$f (rhcpS>L$), `¡Þkug, sp„bp_u `Ë$u L¡$ 
krmep¡, àgpõV$uL$_u `Ë$u d|L$p¡. s¡dp„ Nfd `pZu _pMp¡. (60० \u 70०C ky^u s`ph¡gy„) \p¡X$u hpf `R>u 
v$f¡L$ hõsy_p D`f_p R>¡X$p_¡ AX$u Sy>Ap¡¡. sdpfp„ r_funZ _uQ¡_p L$p¡W$pdp„ _p¢^p¡.

hõsy R>¡X$p_y„ DóZspdp_ 
(M|b Nfd, Nfd lz„apm„y, W„$X„y$)

 
Ap `f\u iy„ A_ydp_ L$fip¡ ?
	 L¡$V$gpL$ `v$p\p£ DóZsp_p kyhplL$ sp¡ L¡$V$gpL$ AhplL$ lp¡e R>¡. sp„bp_u `Ë$u L¡$ ^psy_p hpkZdp„\u 
DóZsp kl¡gpC\u hl¡ R>¡. Äepf¡ àgpõV$uL$, gpL$Xy„$ hN¡f¡dp„\u DóZsphl_ kl¡gpC\u \sy„ _\u. 
	 DL$pm¡gu Qp, L$pQ_p Ágpk L¡$ dpV$u_u Ly$gX$udp„ gCA¡ sp¡ kl¡gpC\u lp\¡\u `L$X$u iL$pe R>¡ `Z s¡ 
S> Qp, õV$ug_p L¡$ sp„bp_p Ágpkdp„ gCA¡ sp¡ s¡ Ap`Z¡ lp\dp„ `L$X$u iL$sp _\u. 

9.6 O_ `v$p\®_y„ âkfZ A_¡ k„L$p¡Q_

DóZsp_¡ gu^¡ O_ `v$p\®_y„ âkfZ A_¡ k„L$p¡Q_ 

kprlÐe : ^psy_u L$X$u, ^psy_p¡ Np¡mp¡, b_®f, hN¡f¡.

DóZsp Apàep `R>uDóZsp Apàep `l¡gp„

L©$rs : ^psy_u L$X$u A_¡ ^psy_p¡ Np¡mp¡ A¡hp¡ gp¡ L¡$ Np¡mp¡, 
L$X$udp„\u dp„X$ `kpf \C iL¡$. Np¡mp¡ s`php¡ A_¡ Sy>Ap¡ L¡$ 
L$X$udp„\u `kpf \pe R>¡  L¡$ ? Np¡mp¡ W„$X$p¡ `X¡$ `R>u afu Sy>Ap¡ L¡$ 
s¡ L$X$udp„\u `kpf \pe R>¡ L¡$ _l] ? 
	 âep¡N `f\u sdpfp Ýep_dp„ Aphi¡ L¡$, DóZsp_¡ gu^¡ 
^psy_y„ âkfZ \pe R>¡. DóZsp L$pY$u g¡sp„ ^psy_y„ k„L$p¡Q_      
\pe R>¡. DóZsp Ap`hp\u O_ `v$p\® âkfZ `pd¡ R>¡ A_¡ 
DóZsp L$pY$u g¡sp„ s¡ afu d|m [õ\rsdp„ Aph¡ R>¡. A¡V$gy„   
Ýep_dp„ fpMp¡ L¡$, Sy>v$p Sy>v$p O_ `v$p\p£_u DóZsp_¡ gu^u 
âkfZ `pdhp_u ndsp Sy>v$u-Sy>v$u lp¡e R>¡. 
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f¡ëh¡_p `pV$p_p rkd¡ÞV$ L$p¢q¾$V$_p `yg_p kp„^p hÃQ¡ \p¡X$u S>Áep 
fpMhpdp„ Aph¡ R>¡ ip dpV¡$ ? dNS> Qgphp¡.

DóZsp\u âhplu `v$p\®_y„ âkfZ A_¡ k„L$p¡Q_
kprlÐe : 500 rdrg_y„„ i„Ly$`pÓ (Conical flask) b¡ rR>Öhpmy„ 
b|Q, L$pQ_u `p¡gu _mu, dp``Ë$u DóZspdp`L$, õV¸$ÞX$, Åmu, 
b_®f, Apg¡M `¡`f BÐepv$u. 
L©$rs : i„Ly$`pÓ ̀ pZu\u ̀ |fy„ cfp¡. L$pQ_u _mu A_¡ DóZspdp`L$ 
b|Qdp„ b¡kpX$p¡ A_¡ i„Ly$`pÓ_¡ b|Q\u b„^ L$fp¡. ApL©$rsdp„ 
v$ip®ìep âdpZ¡ Np¡W$hp¡. `pZu_¡ DóZsp Ap`p¡. L$pQ_u _mudp„ 
`pZu QY$sy„ v¡$Mpe R>¡. v$f 20C DóZsp_¡ L$pQ_u _mudp„ `pZu 
k`pV$u dp``Ë$u\u dp`u_¡ _p¢^sp Åh. Ap âdpZ¡ 10 hpQ_ 
gp¡. DóZspdp_ A_¡ `pZu_u k`pV$u_u _p¢^ `f\u Apg¡M 
v$p¡fp¡.DóZsp Ap`hp_y„ b„^ L$ep® `R>u iy„ \pe R>¡ ? s¡ Sy>Ap¡. 
	 âhplu_¡ DóZsp Ap`sp„ s¡dp„_p L$Zp¡ hÃQ¡_y„ A„sf h^¡ 
R>¡ s¡\u L$v$ h^¡ R>¡ A¡V$g¡ S> L¡$ DóZsp\u âhplu_y„ âkfZ \pe 
R>¡. DóZsp L$pY$u g¡sp„ k„L$p¡Q_ \pe R>¡.

DóZsp_¡ gu^¡ hpey `v$p\®_y„ âkfZ A_¡ k„L$p¡Q_
kprlÐe : L$pQ_u bpV$gu, azÁNp¡, Nfd `pZu hN¡f¡...

L©$rs : L$pQ_u bpV$gu `f awÁNp¡ b¡kpX$p¡. s¡_¡ Nfd `pZudp„ `L$X$u 
fpMp¡. iy„ \pe R>¡ ? s¡ Sy>Ap¡. 

DóZsp Ap`hp\u hpey_y„ L$v$ h^¡ R>¡ A¡V$g¡ L¡$, âkfZ \pe R>¡. 
DóZsp L$pY$u g¡sp L$v$ OV¡$ R>¡ A¡V$g¡ L¡$ hpey k„L$p¡Qpe R>¡. 

\dp£k ãgpõL$ (Thermo flask)
Qp, L$pµau, v|$^ hN¡f¡ gp„bp¡ kde Nfd fpMhp A\hp sp¡ 

kfbs hN¡f¡ W„$X$p fpMhp "\dp£k' h`fpe R>¡ s¡ sd¡ Å¡ep¡ li¡, 
hp`ep£ `Z li¡. s¡_u fQ_p A_¡ L$pe® L¡$hu fus¡ \pe R>¡?

X$bg v$uhpg hpmp¡ agpõL$ A¡V$g¡ A¡L$dp„ A¡L$ b¡kpX¡$gp 
L$pQ_p b¡ _mpL$pf S>¡ kugb„^ L$f¡gp lp¡e R>¡. bÞ_¡ _mpL$pf_p 
`©óW$cpN `f Qp„v$u_p AphfZ\u Afukp S>¡hu QL$QqL$s 
k`pV$u b_¡ R>¡. b¡ _mpL$pf_u hÃQ¡_u lhp L$pY$u gu^u lp¡hp\u 
i|ÞephL$pi (Vaccume) lp¡e R>¡. L$pQ_p fnZdpV¡$ s¡_¡ ^psy L¡$ 
àgpõV$uL$_u k„fnL$ bfZudp„ (^psy L¡$ àgpõV$uL$_u) auV$ L$fhpdp„ 
Aph¡ R>¡ A_¡ bfZu A_¡ ãgpõL$_u hÃQ¡ `Z õ`„S> L¡$ fbf_p 
Vy$L$X$p d|L¡$gp lp¡e R>¡ S>¡\u L$pQ_¡ k„fnZ dm¡ R>¡. 

	 DóZspdp`L$dp„ `pfp¡, 
ApëL$p¡lpµg_p¡ S> D`ep¡N ip 
dpV¡$ \pe R>¡?

9.7 âhplu `v$p\®_y„ âkfZ A_¡ k„L$p¡Q

DóZspdp`L$

`pZu

õV¡$ÞX$

L$pQ_u 
`p¡gu 
_mu

i„Ly$`pÓ

Ap h¥opr_L$ \C Nep
kf S>¡çk X$éyApf õL$p¡V$ui 
h¥opr_L$ lsp. s¡dZ¡ 1892 dp„ 
`l¡gp¡ \dp£k ãgpõL$ s¥epf L$ep£. 
s¡\u s¡ \dp£k_¡ X$éyApf ãgpõL$ 
L$l¡ R>¡. `v$p\® W„$X$p¡ L¡$ Nfd fl¡ s¡ 
dpV¡$ X$éyApf ãgpõL$ ApS>¡ `Z 
h`fpe R>¡.

dNS> Qgphp¡.
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\dp£k ãgpõL$_y„ L$pe® : Äepf¡ DóZ `v$p\®_¡                  
ãgpõL$dp„ d|L$hpdp„ Aph¡ R>¡. Ðepf¡ QL$QqL$s k`pV$u_¡ 
L$pfZ¡ blpf S>su DóZsp `fphrs®s \pe R>¡. s¡\u 
DóZspNd_ (âpfZ) \s„y _\u. i|ÞephL$pi_¡ 
gu^¡ DóZsphl_ L¡$ DóZsp_e_ `Z \sy„ _\u 
Apd DóZsp_y„ k„¾$dZ AV$L$phhp\u DóZsp v$uO® 
kde ky^u V$L$u fl¡ R>¡. sp¡ `Z \p¡X$u DóZsp Y$p„L$Z 
bpSy>\u A_¡ L$pQdp„\u hlu Åe R>¡. s¡\u b¡-ÓZ 
L$gpL$ `R>u A„v$f_p¡ `v$p\® s¡V$gp¡ DóZ (Nfd) 
fl¡sp¡ _\u. 

õhpÝepe

1. L$p¦kdp„\u ep¡Áe iåv$ Mpgu S>Áep `|fp¡.
(Nd_, ka¡v$, hl_, åëey, _e_, AhplL$sp,
kyhplL$sp_p, L$pmp, `fphs®_)
A.	 kp¥\u h^y DóZsp ........ f„N_u hõsyAp¡ 

ip¡j¡ R>¡. 
Ap.	DóZsp_p .......... dpV¡$ dpÝed S>ê$fu R>¡. 
B. DóZsp_y„ hl_ ........ `v$p\p£dp„\u \pe R>¡. 
C. \dp£k ãgpõL$dp„ QL$QqL$s ̀ ©óW$cpN .......... 

q¾$ep_¡ gu^¡ blpf S>su DóZsp_¡ fp¡L¡$ R>¡. 
D. 	 AÞ_ kuS>hhp_p hpkZ s¡ ^psy_p

............ NyZ^d®_¡ gu^¡ S> ^psy_p b_¡gp 
lp¡e R>¡. 

E.	 k|e®dp„\u ........... _¡ gu^¡ DóZsp `©Õhu 
`f Aph¡ R>¡. 

2. _uQ¡_pdp„\u L$p¡Z DóZsp ip¡ju g¡i¡ ?
		õV$ug_p¡ QdQp¡, gpL$X$p_p¡ `pV$gp¡-h¡gZ, L$pQ_y„
hpkZ, shu, L$pQ, gpL$X$p_p¡ QdQp¡, àgpõV$uL$
àg¡V$, dpV$u, `pZu, duZ hN¡f¡.

3. _uQ¡_p âï_p¡_p S>hpb sdpfp iåv$p¡dp„ gMp¡.
A. sph Aph¡ Ðepf¡ L$`pm `f W„$X$p `pZu_u `Ë$u

d|L$hp\u sph OV¡$ R>¡.
Ap.	fpS>õ\p_dp„ Ofp¡_¡ ka¡v$ f„N L¡$d Ap`hpdp„ 

Aph¡ R>¡ ?

B. DóZsp k„¾$dZ_p âL$pf gMp¡.
C. S>du__u gl¡fp¡ A_¡ v$qfepC gl¡fp¡ A¡ DóZsp

r_N®d__p ¼ep âL$pf `f Ap^pqfs R>¡ ? s¡
õ`ô$ L$fp¡.

D. AµÞV$pqV®$L$p M„X$dp„ `¢Áhu_ `nuAp¡_p¡ f„N
D`f\u L$pmp¡ L¡$d R>¡ ?

E. Ap¡¡fX$pdp„ luV$f l„d¡ip„ _uQ¡ sfa A_¡ A¡ku
(hpsp_yL|$gf) c]s `f D`f sfa L¡$d          
b¡kpX$hpdp„ Aph¡ R>¡.

4. h¥opr_L$ L$pfZp¡ Ap`p¡.
A. kpdpÞe fus¡ L$pQ_u bpV$gudp„ EL$ms„y `pZu

_pMhp\u s¡dp„ rsfpX$ `X¡$ R>¡ `Z bp¡fp¡kug
L$pQ_u bpV$gu lp¡e sp¡ s¡dp„ rsfpX$ `X$su
_\u.

Ap.	D_pmpdp„ V¡$rgap¡__p gV$L$sp spf, riepmpdp„ 
kdp„sf \C Åe R>¡. 

B. W„$X$udp„ Opk `f TpL$m v¡$Mpe R>¡.
C. riepmp_u fps¡ gp¡M„X$_p¡ \p„cgp¡, gpL$X$p_p

v$„$X$p L$fsp„ h^y W„$X$p¡ gpN¡ R>¡.

D`¾$d :	 fp¡tS>v$p Æh_dp„ DóZsp r_N®d__p rhrh^ 
Dv$plfZp¡ ¼ep„ ¼ep„ R>¡ ? s¡_u epv$u b_php¡.

\d®gh¸Af A¡V$g¡ iy„ ? 

Qp„v$u_p¡ Y$p¡m 
QY$ph¡gp¡ L$pQ_p¡ 
`©óW$cpN

[õâ„N

^psy L¡$ 
àgpõV$uL$_y„ 
hpkZ

i|ÞephL$pi

fbf_y„ Ap^pfL$

W„$Xy„$ L¡$ 
Nfd 
âhplu

9.8 \dp£k ãgpõL$

õ`„S>

dprlsu d¡mh¡.

t t t
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1.  huS>mu `X$hp\u \su Æhlpr_ V$pmu iL$pe L¡$ ? 
2.  hfkpv$dp„ M¡sfdp„_p bp„^ hlu _ Åe s¡ dpV¡$ iy„ L$fhy„ ?
3.  `pZu_u AR>s_p„ L$pfZp¡ ¼ep„ ? 

L$lp¡ Å¡CA¡ !

ApNm_p ^p¡fZdp„ Ap`Z¡ dp_hr_rd®s Ap`rÑ A_¡ 
Ly$v$fsu Ap`rÑ A¡hp b¡ âL$pf iuMu Nep R>uA¡. D`f_p„ 
hs®dp_`Ó_p kdpQpfp¡_y„ Ap b¡ âL$pf_u Ap`rÑdp„ hN}
L$fZ L$fp¡. 

L¡$V$guL$ Ap`rÑAp¡ V$pmu iL$pe R>¡ sp¡ L¡$V$guL$ Ap`rÑdp„ 
ep¡Áe `Ngp„ g¡hp S>ê$fu R>¡. Ly$v$fsu A_¡ dp_hr_rd®s bÞ_¡ 
Ap`rÑ `fõ`f k„b„̂ us R>¡. 

lhpdp_dp„ \sp„ a¡fapf_¡ L$pfZ¡ vy$L$pm, huS>mu `X$hu, 
hphpTp¡X„y$, hpv$m_y„ apV$hy„ S>¡hu Ly$v$fsu Ap`rÑ R>¡. Aphu 
Ly$v$fsu Ap`rÑdp„ Å_lpr_ A_¡ Apr\®L$ lpr_ \hp_u 
i¼esp lp¡e R>¡. Ap lpr_ dpV¡$ S>hpbv$pf L$p¡Z ? Ap`Z¡ iy„ 
L$fu iL$uA¡ ? 
vy$L$pm (Famine)

AÞ_^pÞe A_¡ ̀ pZu_u v$uO®L$pm (gp„bp kde) dpV¡$_u 
suh° AR>s_¡ L$pfZ¡ Dv¹$chsu `qf[õ\rs A¡V$g¡ vy$L$pm. 
vy$L$pm_y„ kpdpÞefus¡ kp¥çe vy$L$pm A_¡ suh° vy$L$pm A¡d      
hN}L$fZ L$fhpdp„ Aph¡ R>¡. vy$L$pm_y„ dy¿e L$pfZ Ly$v$fsu lp¡hp 
R>sp„ dp_hue âh©rÑ_¡ L$pfZ¡ `Z vy$L$pm `X¡$ R>¡. 
rhQpf L$fp¡. 

M¡sfdp„ ApMp hfk v$fçep_ A_pS> `pL¡$ S> _l] sp¡ iy„ 
\i¡ ?

10.1 Ap`rÑ rhi¡_p kdpQpf

10.2 vy$L$pm - V¢$L$f Üpfp `pZu `yfhW$p¡

r_funZ L$fu QQp® L$fp¡.

 10. Ap`rÑ ìehõ\p`_

WATER TANKER
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vy$L$pm_p„ L$pfZp¡ 

Aë`h©rô$, Arsh©rô$, ̀ |f, ̀ |fdp„ ̀ pL$ sZpC 
S>hp¡, ̀ pL$_¡ _yL$kp_ \hy„. sp`dp_dp„ dp¡V$p¡ a¡fapf, 
hphpTp¡Xy„$, W„$X$u lhp, ^yçdk s¡dS> `ep®hfZdp„ 
ApL$[õdL$ bv$g \hp\u vy$L$pm `X¡$ R>¡. `pL$_¡ \sp 
fp¡N, suX$_p¡ dpfp¡, `pL$_¡ kX$p¡ gpNhp¡ Jv$f, O|k_¡ 
gu^¡ `pL$_p¡ bNpX$, ^fsuL„$` S>¡hu Ly$v$fsu Apas 
hN¡f¡ b^p„ vy$L$pm_p„ L$pfZp¡ R>¡. s¡dp„ `|fsp¡ hfkpv$ 
_ \hp¡ (Aë`h©rô$) kp¥\u dlÒh_y„ L$pfZ R>¡. s¡ 
D`fp„s dp_hr_rd®s L$pfZp¡ A¡V$g¡ eyÙ, A„sN®s 
Aip„rs, hpl_ìehlpf_p¡ Acph A_¡ `yóL$m 
gp¡L$k„¿ep hN¡f¡ bpbsp¡_p¡ `Z kdph¡i \pe R>¡. 

rhðdp„ A_¡L$ v¡$ip¡dp„ vy$L$pm_¡ gu^¡ 
Æhlpr_ (âpZlpr_) \ep_u _p¡„^ R>¡. rhðdp„ 
A¡riep M„X$ kp¥\u dp¡V$p¡ vy$L$pmN°õs M„X$ L$l¡hpe 
R>¡. dlv¹$A„i¡ vy$L$pm Aë`h©[óV$N°õs (k|L$p¡ vy$L$pm) 
A_¡ Arsh©[óV$_¡ L$pfZ¡ `|fN°õs âv¡$ip¡dp„ (gugp¡ 
vy$L$pm) `X¡$ R>¡. rhðdp„ S>¡ cujZ vy$L$pm `X$ép 
s¡dp„ cpfs A_¡ Qu_dp„ `X¡$gp vy$L$pm dy¿e R>¡. 

Ap`Z¡ vy$L$pm dpV¡$ S>hpbv$pf R>uA¡ L¡$ ? 
1. gp¡L$k„¿ep A_¡ s¡ dpV¡$ S>ê$fu hfkpv$ 

hÃQ¡_y„ k„syg_ Mp¡fhpC S>hp\u `pZu_u AR>s 
hsp®e R>¡. 

2. lqfs¾$p„rs_¡ gu^¡ DÐ`pv$_dp„ M|b h^pfp¡   
\ep¡ `Z kp\¡ kp\¡ fpkperZL$ Mpsf, S>„sy_piL$p¡, 
s©Z_piL$p¡_p Ars h`fpi_¡ L$pfZ¡ `ep®hfZ_y„ 
k„syg_ Mp¡fhpey„.

3. Adep®qv$s `pZu Dg¡Qhy„ .
4. S>du__p¡ Okpfp¡ A_¡ ^p¡hpZ.
5. `pZu_p¡ vy$ê$`ep¡N \hp¡. 

Brslpkdp„ X$p¡qL$ey„  ....

vy$L$pm_p¡ âï_ L„$C ApS>L$pg_p¡ _\u 
c|sL$pmdp„ `Z `uhp_y„ `pZu, AÞ_ s\p        
S>_phfp¡_p Qpfp_u kdõepAp¡ lsu. R>Ó`rs 
rihpÆ dlpfpS> A_¡ R>Ó`rs iplz dlpfpS>¡ 
`Z vy$L$pm_u kdõep lg L$fhp A_¡L$  ep¡S>_pAp¡  
OX$u lsu. s¡dp„\u `pZu  ỳfhW$p¡ A_¡ `pZu 
k„N°l ep¡S>_p ApS>¡ `Z A¡V$gu S> D`ep¡Nu 
R>¡.     Aph_pf k„L$V$ A_¡ Ap`rÑ_p¡ kpd_p¡ L$fhp 
kÄS> \hp dpV¡$ sd¡ `Z ep¡S>_p s¥epf L$fu iL$p¡ 
R>p¡. S>¡ a¼s sdpfp dpV¡$ _l] ̀ Z kdpS> dpV¡$ ̀ Z 
D`ep¡Nu R>¡. 

drgL$ A„bf¡ Ap¥f„Npbpv$dp„ `uhp_p  
`pZu_u _l¡f-ep¡S>_p Adgdp„ ApZu R>¡ 
S>¡ ApS>¡ A[õsÐhdp„ R>¡. s¡_u sd¡ Ar^L$ 
dprlsu d¡mhp¡. 

vy$L$pm_u suh°sp Ap¡R>u L$fhp sd¡ iy„ L$fu    
iL$p¡ ?
1.	 `pZu_y„ r_ep¡S>_ L$fu, ̀ y_:h`fpi L$fhp¡. 
2.	 õ\pr_L$ õsf¡ S>m-tkQ_ dpV¡$_y„               

r_ep¡S>_ L$fhy„. 
3.	 dp¡V$p âdpZdp„ h©np¡_y„ hph¡sf L$fhy„ A_¡ 

h©n L$p`hp _l]. 
4.	 lhpdp__p¡ Qp¡½$k A„v$pS> bp„^u s¡ âdpZ¡ 

r_ep¡S>_ L$fhy„. 

"h©n hphp¡, Æh_ hphp¡'
"h©n _l] sp¡ vy$L$pm R>¡ h©n dl] kyL$pm' 
h©n k„h^®_, h©n drldp, h©n h©qÙ `f Op¡j 

hp¼ep¡ s¥epf L$fu âcps a¡fudp„ hp`fp¡.
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hpv$m_y„ apV$hy„ (Cloudburst)

hfkpv$ hfkhp_p„ L$pfZp¡ ¼ep„ ? 

L$p¡Z iy„ L$f¡ R>¡ ?

cpfs kfL$pf¡ "fpô²$ue `|f 
Apep¡N_u' 1976dp„ õ\p`_p 
L$fu R>¡. `|f r_e„ÓZ dpV¡$ Ap 
Apep¡N L$pd L$f¡ R>¡. fpô²$ueõsf\u 
dp„X$u_¡ _p_p„, NpdX$p„_p õsf ky^u 
`|fr_e„ÓZ dpV¡$_u ep¡S>_p s¥epf 
lp¡e R>¡. S>¡\u L$V$p¡L$V$u_p kde¡ 
dp¡V$p âdpZdp„ Æhlpr_ A_¡ 
rhÑlpr_ V$pmu iL$pe.

L¡$V$guL$ hpf `pZu cf¡gp„ hpv$mp„dp„\u hfkpv$ 
S>du_ `f `lp¢Q¡ s¡ `l¡gp„ S> DóZ sp`dp__¡ gu^¡ 
s¡_u hfpm \C_¡ afu hpv$mp„ b_u Åe R>¡. `qfZpd¡ 
hpv$mp„dp„ hfpm_y„ âdpZ h^¡ R>¡. iuO°-W$pfZ q¾$ep 
\hp\u AQp_L$ L$p¡C c|cpN `f A¡L$pv$ ¼gpL$dp„ 10 
rdguduV$f S>¡V$gp¡ L¡$ s¡\u `Z h^y hfkpv$ `X¡$ R>¡ s¡_¡ 
"hpv$m_y„ apV$hy„' L$l¡ R>¡. 

dlp`|f (Flood)

epv$ L$fp¡. dlp`|f A¡V$g¡ iy„ ? s¡_p„ `qfZpdp¡ L$ep„ ?

`pR>gp ^p¡fZdp„ Ap`Z¡ dlp`|f A_¡ s¡_p„ `qfZpd_p¡ Aæepk L$ep£ R>¡. `pR>gp„ hjp£dp„ dlpfpô²$dp„ 
rhrh^ W$¡L$pZ¡ Aph¡gp„ dlp`|f_u dprlsu d¡mhp¡. 

L$lp¡ Å¡CA¡ ! 

dNS> Qgphp¡.

sd¡ Ap ÅZp¡ R>p¡ L¡$ ? 

M|b Å¡idp„ hfkpv$  `X¡$ Ðepf¡ Xy„$Nfpm cpNdp„ Xy„$Nf_u sm¡V$udp„ 
L¡$d \p¡chy„ _l] ? 

6 ApµNõV$ 2010 _p fp¡S> gX$pM_p 
g¡ldp„ hpv$m apV$éy„ ls„y. 26 S|>gpC 2005 _p 
fp¡S>„ dy„bCdp„ `Z hpv$m apV$hp_u A_p¡Mu 
OV$_p b_u lsu Ap OV$_p b^p_¡ epv$ fl¡ 
s¡hu rhgnZ OV$_p R>¡. A¡L$ qv$hkdp„ 8 \u 
10 L$gpL$dp„ 950 rdguduV$f `pZu A¡V$g¡ 
37 IQ hfkpv$ \ep¡ A_¡ ApMy„ dy„bC 
S>mb„bpL$pf \C Ne„y.

L$lp¡ Å¡CA¡ ! 

dlp`|f r_e„ÓZ dpV¡$ k„fnL$ D`pe ep¡S>_p
	 1.	 Xy„$Nfpm âv¡$ip¡dp„ _p_p b„^ bp„^hp.
	 2.	 ip¡j-smph s¥epf L$fhp„. 
	 3.	 _v$u_„y `pÓ L©$rÓd$ fus¡ kfm L$fhy„. 

4.	 _hp„ S>„Ngp¡_y„ r_dp®Z L$fhy„.
	 5.	 _v$uAp¡_¡ Å¡X$hu. 
huS>mu `X$hu (Lightning)

1.	 ApL$pidp„ QL$dsu huS>mu sd¡ Å¡C R>¡ L¡$ ? ¼epf¡ ? 
2.	 huS> r_dp®Z L¡$hu fus¡ \pe R>¡ ? 
	 [õ\f rhÛys_p `pW$dp„ sd¡ huS> r_dp®Z A_¡ huS>mu `X$hu. Ap bÞ_¡ rhi¡ dprlsu gu^¡gu R>¡. 
Ap `pW$dp„ Ap`Z¡ "rhÛys_u L¡$V$gu rhi¡jsp' A_¡ "rhÛys_p Å¡Mdp¡\u bQhp dpV¡$_p D`pe' Å¡Ciy„. 
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sd¡ Ap ÅZp¡ R>p¡ L¡$ ?

Myëgp d¡v$p_dp„ huS>mu `X$hp_y„ âdpZ kp¥\u 
h^y R>¡.

h¥rðL$õsf¡ huS> âcprhs ìe[¼s_y„ d©Ðey 
\hp_y„ âdpZ 10 \u 30 V$L$p R>¡. huS>mu\u 
bQ¡gp gp¡L$p¡ ̀ f s¡_p ApOps_u Akf v$uO®L$pm 
fl¡ R>¡. s¡\u Ðhqfs CgpS> L$fhp\u s¡d_¡ 
bQphu iL$pe R>¡. huS>mu ¼ep õ\m¡ h^y `X¡$ 
R>¡ ? s¡_p Aæepkdp„ A¡hy„ S>Zpey„ L¡$ kp¥\u 
h^y huS>mu Myëgp d¡v$p_dp„ `X¡$ R>¡ Äepf¡ TpX$ 
_ÆL$, `pZu _ÆL$ Ap¡R>p âdpZdp„ `X¡$ R>¡. 
kpdpÞes: ìe[¼s Äepf¡ KQp„ õ\mp¡ A\hp 
KQu hõsy _ÆL$ lp¡e Ðepf¡ h^y vy$O®V$_p \pe 
R>¡. 

kp„cmuA¡ sp¡ AQfS> gpN¡ ! 
huS>mu_y„ sp`dp_ : k|e®_p sp`dp_\u 
`Z h^pf¡ ! 

b^u huS>mu S>du_ `f `X$su 
_\u. 95% huS>mu ApL$pidp„ S> lp¡e 
R>¡. 5% huS>mu S>du_ `f `lp¢Q¡ R>¡. 
huS>mu A¡L$ hpv$mdp„ L¡$ b¡ hpv$mp¡dp„ 
A\hp hpv$m A_¡ S>du__u hÃQ¡ ¼ep„L$ 
r_dp®Z \C iL¡$ R>¡. hpsphfZdp„ v$f 
k¡L$ÞX¡$ huS>mu_p 40 Qd$L$pfp \pe R>¡. 
huS>mu_p gu^¡ r_dp®Z \sy„ sp`dp_, 
k|e®_p sp`dp_\u `Z Ar^L$ lp¡e 
R>¡. Ap DÃQ sp`dp_¡ âQ„X$ v$bpZ       
A_ychsu lhp AQp_L$ âkfZ `pd¡ 
R>¡ A_¡ NX$NX$pV$ k„cmpe R>¡. 

huS>mu_p QdL$pfp A_¡ NX$NX$pV$ \sp¡ lp¡e Ðepf¡ L$C L$pmÆ g¡ip¡ ?
	 1.	 Myëgp d¡v$p_dp„, TpX$ _uQ¡ Ecp fl¡hy„ _rl. TpX$ `f QY$hy„ _rl s¡dS> KQp W$¡L$pZ¡ Myëgpdp„ fl¡hy„ 

_rl. 
	 2.	 huS>mu_p¡ \p„cgp¡, V¡$rgap¡__p¡ \p„cgp¡, V$pµhf _ÆL$ Ecp fl¡hy„ _rl. 
	 3. 	Npd, M¡sf, Ap¡kfu, bpN, Of_u Apk`pk L$p„V$pmu spf_u hpX$ lp¡e sp¡ s¡_¡ V¡$L$hy„ _rl. 
	 4. 	Myëgp hpl_dp„, kpCL$g, V²µ$¼V$f, õLy$V$f `f _p¥L$pdp„ L¡$ lp¡X$udp„ lp¡ sp¡ sÐL$pm kyfrns õ\m¡ S>hy„ 

A\hp hpl_ `f lp¡ sp¡ Esfu_¡ kyfrns õ\m¡ Ecp flu S>hy„. 
	 5. 	A¡L$ kde¡ A_¡L$ ìe[¼sAp¡A¡ kp\¡ _ fl¡hy„. 
	 6.	 b¡ ìe[¼s hÃQ¡ A„v$pS>¡ 15 awV$_y„ A„sf lp¡hy„ Å¡CA¡. 
	 7.	 àgN\u Å¡X¡$gp„ rhÛys D`L$fZp¡ b„^ L$fu v¡$hp„, hp`fhp„ _l], dp¡bpCg L¡$ v|$fÝhr_ hp`fhp¡ _rl. 
	 8.	 `N _uQ¡ L$p¡fp¡ gpL$X$p_p¡ Vy$L$X$p¡, àgpõV$uL, NyrZey„ L¡$ L$p¡fp¡ h_õ`rs L$Qfp¡ fpMhp¡. 
	 9.	 bÞ_¡ `N A¡L$rÓs L$fu Np¡W$Z `f lp\ fpMu DcX$L$ b¡kp¡. 
	 10.	 `pZudp„ sf_pfp L¡$ dpR>udpfp¡A¡ sfs `pZu_u blpf Aphu S>hy„. 
	 11.	 `pLy„$ dL$p_ kp¥\u kyfrns W¡$L$pÏ„ R>¡. Ap`Ï„ Of KQp„ dL$p_p¡dp„ lp¡e sp¡ "huS>hplL$ spf' R>¡ L¡$ _rl 

s¡ Å¡C g¡hy„. S>ê$f gpN¡ sp¡ Of `|fsp¡ `Z "huS>hplL$ spf' b¡kpX$u iL$pe. 

CÞV$f_¡V$ dpfp¡ rdÓ
	 www.ndma.gov.in Ap k„L¡$sõ\m `f Ap`rÑ A_¡ s¡_y„ ìehõ\p`_ 
rhi¡ dprlsu gp¡ A_¡ k„N°rls L$fp¡.
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ÄhpmpdyMu (Volcano)
"ÄhpmpdyMu' apV$hp¡ A¡ `Z Ly$v$fsu Apas R>¡. `©Õhu_p¡ A„scp®N Ars DóZ lp¡e R>¡. `©Õhu_p 

Nc®dp„ sàs `v$p\p£_u lgQg \pe Ðepf¡ s¡_u Akf c|`©óW$ `f v¡$Mpe R>¡. s¡\u ¼epf¡L$ c|L$hQ sp¡X$u_¡ `Z 
s¡dp„_p O_, âhplu, hpey `v$p\p£ `©Õhu_u k`pV$u `f ^L¡$gpe R>¡. c|L$hQ sp¡X$u_¡ Ap sàs gphp hl¡hp 
gpN¡ s¡_¡ ÄhpmpdyMu apV$ép¡ A¡d L$l¡hpe R>¡.

ÄhpmpdyMu apV¡$ Ðepf¡ iy„ \pe R>¡ ?
1.	rigpfk, bpó`, Nfd ^N^Nsp¡ L$pv$h, N„̂ L$ ey¼s fpkperZL$ 

`v$p\p£_p A¡L$ ̀ f A¡L$ \f fQpe R>¡ A_¡ Xy„$Nfp A_¡ V¡$L$fuAp¡ b_¡ R>¡. 
2.	ÄhpmpdyMudp„\u blpf Aphsu fpM A_¡ hpeyAp¡_¡ gu^¡ 

hpsphfZ âv|$rjs \pe R>¡. 
3.	A_¡L$hpf ÄhpmpdyMu_¡ gu^¡ hfkpv$ `X¡$ R>¡. 
4.	DóZ hpeyAp¡\u sp`dp_ h^¡ R>¡.
5.	ÄhpmpdyMudp„\u blpf `X$sp gphpdp„ S>„Ng, dp_h hkplsp¡ 

A_¡ hpl_p¡ v$V$pC Åe R>¡. 

epv$ L$fp¡. 

S>du_ ̀ f ÄhpmpdyMu apV¡$ R>¡ s¡d kdyÖdp„ ̀ Z apV¡$ R>¡. S>du_ ̀ f_p ÄhpmpdyMudp„\u A_¡ kdyÖdp„ 
apV$sp ÄhpmpdyMudp„\u _uL$msp `v$p\p®¡ kdp_ lp¡e R>¡. OZuhpf kdyÖdp„ ÄhpmpdyMu apV$hp\u `pZu 
bpSy>A¡ Mku S>sp„ _hp b¡V$_y„ (Island) r_dp®Z \pe R>¡. 

ÄhpmpdyMu_¡ apV$sp¡ fp¡L$hp_y„, r_e„rÓs L$fhp_y„ Ap`Zp lp\dp„ _\u. A_ydp_ L$fu Aphsu 
Ap`rÑ_y„ ìehõ\p`_ L$fhy„ A¡ rhop_ A_¡ s„Óop__u dv$v$\u i¼e R>¡. 
Ðky_pdu (Tsunami)

1.	 ^fsuL„$` A¡V$g¡ iy„ ? 
2.	 ^fsuL„$` A_¡ ÄhpmpdyMu apV$hp¡ Ap bÞ_¡ q¾$ep kdyÖ_p srme¡ \pe sp¡ 

iy„ \i¡ ? 

S>du_ `f ^fsuL„$` \pe s¡d kpNf_p `¡V$pmdp„ 
`Z ^fsuL„$` \pe, ÄhpmpdyMu apV¡$ Ðepf¡ blpf Aphsu 
i[¼s (EÅ®) `pZu_¡ D`f sfa a„Np¡m¡ R>¡. `qfZpd¡ 
dlpkpNfp¡dp„ rhi¡j âL$pf_p dp¡Å„ DR>m¡ R>¡. Äep„ 
dp¡Å„_y„ r_dp®Z \pe Ðep„ s¡_¡ Mpk KQpC lp¡su _\u. 
`Z S>¡d v|$f Åe s¡d h¡N\u âkf¡ R>¡. qL$_pf¡ `lp¢Qsp„ 
ky^u s¡_p¡ h¡N OV$sp¡ Åe R>¡. `Z dp¡Å„_u KQpC 100 
duV$f S>¡V$gu h^u Åe R>¡. Ap gl¡fp¡_p¡ h¡N L$gpL¡$ 800 
\u 900 qL$gp¡duV$f S>¡V$gp¡ lp¡e R>¡. 

10.3 ÄhpmpdyMu

10.4 Ðky_pdu

dlpkpNf_p srme¡ ^fsuL„$` (c|L„$`) A_¡ ÄhpmpdyMu apV$hp\u DÐ`Þ_ \sp dp¡Å„_¡ "Ðky_pdu' L$l¡ 
R>¡. "Ðky_pdu' Å`p_u cpjp_p¡ iåv$ R>¡. s¡_p¡ A\® R>¡ "qL$_pf¡ Aphu_¡ cV$L$psu `pZu_u KQu-dp¡V$u gl¡f 
(dp¡Sy>„)' 
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Ðky_pdu_p„ OpsL$ `qfZpd
1. 	dL$p_p¡ A_¡ AÞe bp„^L$pd S>du_v$p¡õs \C Åe R>¡. 
2. 	Æhlpr_ A_¡ rhÑlpr_ bÞ_¡ dp¡V$p âdpZdp„ \pe R>¡. 
3. 	qL$_pfp _ÆL$_u lp¡X$uAp¡ A_¡ S>lpS>_¡ _yL$kp_ \pe R>¡. 
4. 	TpX$ d|mkrls EMX$u Åe R>¡. c¡MX$p¡ ^ku Aph¡ R>¡. 
5. 	qL$_pfp _ÆL$_u S>du_dp„ a¡fapf \C v$gv$ghpmp âv¡$ip¡ r_dp®Z 

\pe R>¡.
6. 	hpl_ìehlpf `|Z®`Z¡ Mp¡fhpC Åe R>¡. 
7. 	kdyÖ dpN£ \sp„ ìehkpe A_¡ DÛp¡N^„^p `X$u cp„N¡ R>¡ rh`fus 

`qfZpd\u S>_Æh_ Aõsìeõs \C Åe R>¡. 
8. 	b„v$f_y„ dp¡V$p `pe¡ _yL$kp_ \pe R>¡.

D`peep¡S>_p
	 kpNf_p `¡V$pmdp„ 
^fsuL„$`_¡ gu^¡ DÐ`Þ_ \sp„ 
dp¡Å„ r_dp®Z \pe L¡$ sfs 
s¡_p¡ A„v$pS> gC qL$_pf`Ë$u 
_ÆL$_p gp¡L$p¡_¡ Q¡shZu 
Ap`hu S>ê$fu R>¡. Ap dpV¡$ 
L©$rÓd c|[õ\f D`N°lp ¡ 
(Satellite) _u M|b dv$v$ 
dm¡ R>¡.

epv$ L$fp¡. 

hphpTp¡Xy„$ (Storms)

hphpTp¡Xy„$ L¡$d Aph¡ R>¡ ? s¡_p„ `qfZpd ¼ep„ ? 

`pR>gp ^p¡fZdp„ Ap`Z¡ "hphpTp¡X$p_y„' r_dp®Z A_¡ s¡_y„ `qfZpd' rhi¡ 
dprlsu gu^u R>¡. kdÅ¡ sd¡ hphpTp¡X$pdp„ akpC Åh sp¡ iy„ L$fip¡ ? 

l„d¡ip Ýep_dp„ fMp¡. 
1. 	 Ap`Z¡ Qp¡½$k L$C S>ÁepA¡ R>uA¡ s¡ _ÆL$_p 

Ly$Vy„$buS>_p¡_¡, rdÓp¡_¡ S>Zphp¡. 
2. 	 Of\u v|$f lp¡e s¡hp gp¡L$p¡_¡ sdpfp Ofdp„ spÐ`|fsp¡ 

Apîe Ap`p¡. 
3. 	 sdpfp `qfhpfS>_p¡_¡, rdÓp¡_¡ k„crhs k„L$V$ rhi¡ 

k|rQs L$fp¡. kph^ L$fp¡. s¡d_¡ kyfrns õ\m¡ 
S>hp_u k|Q_p Ap`p¡. 

4. 	 Apk`pk_p„ TpX$ dL$p_ ̀ f ̀ X$u_¡ _yLkp_ ̀ lp¢QpX¡$ 
_rl s¡ dpV$¡ TpX$_u R>pV$Zu L$fsp flp¡. 

5. 	 sd¡ `p¡s¡ Of_u blpf lp¡ sp¡ kyfrns S>ÁepA¡ 
Apîe gp¡.

6. 	 Nµk fµÁeyg¡V$f õhuQ b„^ L$fp¡. rhÛys ̀ yfhW$p¡ M„qX$s 
L$fp¡. 

L$p¡Z iy„ L$f¡ R>¡ ? 
k„ey¼s fpô²$k„O¡ A¡L$ L$pedu õhê$`_u 

Ap„sffpô²$ue k„õ\p (UNDP) k_ 
1965dp„ õ\p`u R>¡. rhð_p 177 v¡$ip¡ 
Ap k„õ\p_p kv$õe R>¡. Ap k„õ\p_y„ 
dy¿e L$pe® Ap`rÑ_p kdedp„ kp^_
kpdN°u, AÞ_, Apr\®L$ dv$v$ A_¡ 
õhe„k¡hL$p¡ dp¡L$ghp_y„ R>¡. s¡ kp\¡ 
h¥ÛL$ue dv$v$ A_¡ AÞe sÄop¡_y„ S|>\ 
`Z dp¡L$ghpdp„ Aph¡ R>¡.

13 Apµ¼V$p¡bf : Ap„sffpô²$ue Ly$v$fsu 
Ap`rÑ ârsb„^ qv$_ R>¡.

dprlsu s„Óop__u dv$v$
	 "rhrh^ Ly$v$fsu Ap`rÑAp¡, s¡_p„ `qfZpd A_¡ D`peep¡S>_p' rhje 
`f Powerpoint Presentation rinL$_u dv$v$\u s¥epf L$fu hN®dp„ fS|> L$fp¡. 

_p¢^ : 	c|Np¡m_p ̀ pW$é`yõsL$dp„ ̀ pW$ "`h_'dp„ hphpTp¡X$p_u 
dprlsu hp„Qp¡.
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õhpÝepe

1. Adpfpdp„\u AgN L$p¡Z ?
A. vy$L$pm, ̂ fsuL„$`, hpv$m apV$hy„, f¡ëh¡ AL$õdps.
Ap.	Aë`h©rô$, Arsh©rô$, hphpTp¡Xy„$, Ðky_pdu.
B. rigpfk, DóZ L$pv$h, fpM, suX$dpfp¡.
C. `pL$ hlu Åe, `pL$_¡ L$uX$ gpN¡, ÄhpmpdyMu,

`pL$ bmu S>hp¡.
2. L$lp¡ Å¡CA¡ _uQ¡_u Ap`rÑ_p D`pe.

A. vy$L$pm
Ap.huS>mu `X$hu
B. hphpTp¡Xy„$
C. hpv$m apV$hy„.

3. kÐe L¡$ AkÐe s¡ kL$pfZ L$lp¡.
A. "hphpTp¡Xy„$' \i¡ "A¡ dprlsu Nyàs fpMhu.'
Ap.	ApL$pidp„ huS>mu QdL$su lp¡e Ðepf¡ sfhy„

_l]. 
B. ÄhpmpdyMu apV$sp¡ fp¡L$u iL$pe R>¡.
C. Arsh©rô$\u vy$L$pm `X¡$ R>¡.

4. _uQ¡_p âï_p¡_p S>hpb sdpfp iåv$p¡dp„ gMp¡.
A. Ðky_pdu A¡V$g¡ iy„ ? s¡ L¡$hu fus¡ r_dp®Z \pe

R>¡ ?
Ap.	hpv$m_y„ apV$hy„ A¡V$g¡ iy„ ? 
B. ÄhpmpdyMu apV$hp_p„ `qfZpdp¡ gMp¡.
C. huS>mu `X$hp\u \su Æhlpr_ V$pmhp_p

¼ep ¼ep D`pep¡ R>¡.
5. dlpfpô²$dp„ Ap`rÑ ìehõ\p`_ A„sN®s dlp`|f,

c¡MX$$ ^khu hN¡f¡ Ap`rÑ Mpmhp L$C L$C D`pe
ep¡S>_p L$f¡gu R>¡.

6. Ap`rÑ ìehõ\p`_ k„v$c£ sd¡ sdpfp Of_u L$C
L$C bpbs s`pku g¡ip¡ ? L¡$d ?

D`¾$d :	
1. CÞV$f_¡V$ `f\u Ap`rÑ r_dp®Z \C lp¡e s¡hp

õ\mp¡_u dprlsu c¡Nu L$fp¡.
2. hphpTp¡X$p„_p„ _pd L¡$hu fus¡ A`pe R>¡ ? s¡_u

dprlsu _¡V$ `f\u d¡mhp¡.

t t t
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kÆhp¡_y„ ifuf S>¡ k|ÿd OV$L$p¡_y„ b_¡gy„ R>¡. s¡_¡ iy„ L$l¡hpe ? Ap OV$L$p¡_u 
k„¿ep b^p kÆhp¡dp„ kdp_ lp¡e R>¡ L¡$ ? 

 	  	         iåv$p¡  		   hp¼ep¡				          `pW   	       `yõsL$ 	

Al] Ap`Z¡ ỳõsL$_u k„OV$_pÐdL$-ifuf fQ_p Å¡C s¡ S> âdpZ¡ kÆhp¡dp„ `Z k„OV$_ õsf lp¡e R>¡ 
S>¡d L¡$, L$p¡j, ¡̀iu, Aheh (HqÖe), Ahehs„Ó (HqÖek„õ\p) A_¡ ifuf. b^p kÆhp¡_u fQ_p A_¡ L$pe® 
L$p¡j õsf¡ \pe R>¡. L$p¡j_p Ap^pf¡ kÆhp¡_u b^u Æh_q¾$epAp¡ \pe R>¡. 

epv$ L$fp¡.

L$p¡j (Cell)
L$p¡jde fQ_p "A¡ kÆhp¡_y„ ApNhy„ gnZ R>¡. "L$p¡j' A¡ v$f¡L$ kÆh_p¡ fQ_pÐdL$ A_¡ L$pep®ÐdL$ 

d|mc|s A¡L$d (OV$L$) R>¡. s¡ Ap`Z¡ `pR>gp ^p¡fZdp„ iu¿ep R>uA¡. 
_uQ¡_u ãgp¡QpV®$ (âhpl ApL©$rs) `|Z® L$fp¡. 

dNS> Qgphp¡. 

11.1 kÆhp¡dp„ k„OV$_

A¡d.S>¡. ígpeX¡$_ A_¡ r\ep¡X$p¸f íhp_ Ap b¡ h¥opr_L$p¡A¡ k_ 1838 dp„ 
L$p¡j fQ_p rhi¡ rkÝ^p„s dp„X$ép¡ L¡$, "kh® kÆhp¡_y„ ifuf L$p¡j\u b_¡gy„ R>¡. L$p¡j 
A¡ kÆhp¡_p¡ d|mc|s A¡L$d R>¡.' k_ 1885 dp„ Apf.rhfipµA¡ L$p¡j_p¡ S>Þd, 
`|h£ A[õsÐhdp„ lp¡e s¡hp L$p¡jdp„\u S> \pe R>¡, A¡hy„ õ`ô$ L$e¯y. 

A¡L$ L$p¡jue kÆh_u Æh_q¾$ep ¼ep„ \pe R>¡ ?

"fp¡bV®$ lzL$' _pd_p h¥opr_L$¡ k_ 1965 dp„ 
b|Q_p TpX$_p¡ (Cork) _p¡ `psmp¡ R>¡v$ gC_¡ k|ÿdv$i®L$ 
e„Ó Üpfp Ahgp¡L$_ L$e¯y. Ap R>¡v$dp„ s¡_¡ d^`|X$p_u fQ_p 
S>¡hu Mp_p„ Mp_p„hpmu fQ_p v¡$MpC. Ap Mp_p„_¡ s¡Z¡ 
"L$p¡j' _pd Apàey„. Cell A¡V$g¡ Mp_p„. g¡V$u_ cpjpdp„ 
Cella "k¡gp' A¡V$g¡ _p_u Ap¡fX$u. 

L$p¡j `¡iu

Aheh 
(HqÖe)

Ahehs„Ó 
(HqÖek„õ\p)

ifuf

11. L$p¡jfQ_p A_¡ k|ÿdÆhp¡

Ap h¥opr_L$ \C Nep
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L$p¡j_y„ r_funZ A_¡ dp`_
(Measurement and observation of cells) 

L$p„v$p_u A¡L$ Quf L$p`u_¡ s¡_p dp„kg cpN `f 
`psmp¡ `X$v$p¡ lp¡e R>¡ s¡_¡ Ry>Ë$p¡ L$fu_¡ L$pQ_u õgpCX$ `f 
d|L$p¡. s¡dp„ `pZu_y„ V$u`y„ _pMp¡. (Ap L$fsu hMs¡ `X$v$p¡ 
M¢Q¡gu [õ\rsdp„ (OX$u `X$ép hNf) fl¡hp¡ Å¡CA¡.) 
s¡_p `f Apep¡qX$_/ CApµku__p d„v$ ÖphZ_y„ A¡L$ 
V$u`„y _pMp¡ A_¡ k„ey¼s k|ÿdv$i®L$_p 10 x v$NL$pQ _uQ¡ 
fpMu Sy>Ap¡. s¡ `l¡gp„ L$p„v$p_p `X$v$p `f "L$hf õgu`' _„y 
`psmy„ ApÃR>pv$_ `f`p¡V$p _ Aph¡ s¡ fus¡ d|L$p¡. 

Ap S> âdpZ_u L©$rs h_õ`rs_p cpN S>¡hp L¡$, 
`p_, \X$_u R>pg, d|mpN° (d|m V$pµ`)_y„ r_funZ L$fp¡. 
`pR>gp ^p¡fZdp„ sd¡ Adubp, `µfpd¡ried hN¡f¡_„y       
r_funZ L$f¡gy„ S> R>¡. 

11.3 k„ey¼s k|ÿdv$i®L$ l¡W$m v¡$Mpsu L$p„v$p_u L$p¡j fQ_p.

1 k¡du = .......... rdgu duV$f, 1 rdguduV$f = 1000 dpC¾$p¡duV$f, 1 dpC¾$p¡duV$f = 1000 _¸_p¡duV$f

AµÞV$pµ_ ëeyh¡ÞlpµL¡$ k_ 1673dp„ rhrh^ 
g¡Þk A¡L$rÓs L$fu_¡ "k|ÿdv$i®L$ e„Ó s¥epf L$e¯y. 
s¡dp„ ÆhpÏ A_¡ Apqv$Æhp¡_p L$p¡j_y„ r_funZ 
L$e¯y. 

L$p¡j AÐe„s k|ÿd lp¡e R>¡. _fu Ap„M¡ 
v¡$Mpsp _\u. L$p¡j_y„ dp`_ L$fhp dpe¾$p¡duV$f A_¡ 
_µ_p¡duV$f _pd_p A¡L$d h`fpe R>¡. L$p¡j r_funZ 
dpV¡$ k„ey¼s k|ÿdv$i®L$ e„Ó_p¡ D`ep¡N L$fhpdp„ 
Aph¡ R>¡. S>¡dp„ b¡kpX¡$gp v$N¹L$pQ_¡ gu^¡ L$pQ`Ë$u 
`f d|L¡$gu hõsy L¡$V$gpe NZu dp¡V$u v¡$Mpe R>¡.  

L$fu_¡ Å¡CA¡.

sd¡ r_funZ L$f¡g rhrh^ `¡iu kdp_ R>¡ L¡$ ? 
s¡_u fQ_p L¡$hu R>¡ ? ApL$pf L¡$hp¡ R>¡ ? 

L$lp¡ Å¡CA¡. 

N°„\pgedp„\u k„v$c® `yõsL$p¡_¡ Ap^pf¡ kp¥\u 
dp¡V$p A_¡ kp¥\u _p_p L$p¡j rhi¡ Ar^L$ dprlsu 
d¡mhp¡.

`yõsL$ dpfp¡ Mfp¡ rdÓ

11.2 k„ey¼s k|ÿdv$i®L$

_¡ÓL$pQ

_mu õ\|m 
kdpep¡S>L$

k|ÿd
kdpep¡S>L$

hõsyL$pQ

d„Q

âL$pi÷p¡s
õV¸$ÞX$/ `pep¡

A

Ap
B

C

L$p„v$p_u 
Quf

`X$v$p¡ 

L$p¡j
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L$p¡j_p ApL$pf (Size of cells)

kÆhp¡_p L$p¡j_p rhrh^ ApL$pf lp¡e R>¡. v$f¡L$ L$p¡j_p¡ ApL$pf, s¡_p L$pe® kp\¡ k„b„^ ^fph¡ R>¡. _uQ¡ 
L$p¡j_p rhrh^ ApL$pf Apàep R>¡ s¡ Sy>Ap¡.

L$p¡j Np¡mpL$pf, v$„$X$pL$pf, õs„cpL$pf, kr`®gpL$pf, A„X$pL©$rs, g„bQp¡fkpL$pf, hN¡f¡ ApL$pf ^fph¡ R>¡.  

õ_peyL$p¡j

d¡v$L$p¡j

gpg f¼sL$Z

õ`pefp¡Npefp

A„X$L$p¡j

Q¡sp L$p¡j
iy¾$L$p¡j 

(hue®L$p¡j) 

A[õ\L$p¡j

`©óW$cpN`f_p L$p¡j 

11.4 L$p¡j_p rhrh^ ApL$pf

r_funZ L$fp¡.

kÆhp¡_u Æh_q¾$ep dpV¡$ L$p¡jdp„ A_¡L$ OV$L$p¡ lp¡e R>¡. Ap_¡ L$p¡j A„rNL$p L$l¡ R>¡. 

Ap A„rNL$pAp¡_p¡ Aæepk L$fhp dpV¡$ Cg¡¼V²$p¡_ dpe¾$p¡õL$p¡` h`fpe R>¡, L$pfZ L¡$ Cg¡¼V²$pµ_ dpe¾$p¡õL$p¡` 
Arsk|ÿd OV$L$p¡_u ârsdp_y„ h^®_ L$fu_¡ (M|b dp¡V$p„ L$fu) s¡_u 2 AbS> S>Zu dp¡V$u ârsdp (2 Í109) 
v$ip®h¡ R>¡. 

L$p¡j_p dy¿eÒh¡ b¡ âL$pf R>¡. h_õ`rs L$p¡j A_¡ âpZu L$p¡j. Ap L$p¡jdp„ L$p¡j `V$g_u A„v$f rhrh^ 
L$p¡j-A„rNL$pAp¡ A„sc|®s lp¡e R>¡. h_õ`rs L$p¡j_u afs¡ L$p¡j-v$uhpg lp¡e R>¡ s¡\u s¡_¡ rhrióV$ ApL$pf 
dm¡ R>¡. s¡ D`fp„s h_õ`rs L$p¡jdp„ dp¡V$p ApL$pf_u fk^p_uA¡ (vacuoles) lp¡e R>¡. Ap b^p„ ×íe        
L¡$[ÞÖL$p-L$p¡j (Eukaryotic cell) R>¡.

Adubp

11.5 Cg¡¼V²$p¡_ dpC¾$p¡õL$p¡`_u dv$v$\u v¡$Mpsp L$p¡j

L$p¡j `V$g

fk^p_u

L¡$ÞÖ/L¡$[ÞÖL$p

A„s:fkÅm

हरितलवक

dpeV$p¡L$p¡[ÞX²$ep 
(s„syL$rZL$p)

L$p¡jfk

Np¡ëNut`X$

gpekp¡Tpµçk 
(geL$pqfL$p)

dy¼s fpebp¡Tp¡çk¹

h_õ`qs L$p¡j âpZu L$p¡j

lqfsÖìe

L$p¡j-v$uhpg
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dNS> Qgphp¡. 

A. L$p¡j-v$uhpg : h_õ`rsL$p¡jdp„ blpf_p AphfZ_¡ L$p¡j-v$uhpg L$l¡ R>¡. L$p¡j-v$uhpg a¼s                
h_õ`rsL$p¡jdp„ S> lp¡e R>¡. 

Ap. L$p¡j`V$g : L$p¡j`V$g A¡ `psmy„ AphfZ (`X$ L¡$ `X$v$p¡) R>¡ S>¡ M|b S> _pSy>L$ A_¡ [õ\rsõ\p`L$ 
lp¡e R>¡. âpZuL$p¡jdp„ Ap blpf_y„ AphfZ R>¡, L$pfZ âpZu L$p¡jdp„ L$p¡j-v$uhpg lp¡su _\u. 
B. L$p¡j fk (L$p¡j Öìe) : L$p¡jdp„ L¡$ÞÖ rkhpe_p âhpluê$` cpN_¡ L$p¡jfk L$l¡ R>¡. L$p¡jfk A¡ L¡$ÞÖ A_¡ 
L$p¡j `V$g_u hÃQ¡ lp¡e R>¡. L$p¡j fkdp„ L$p¡j_u A„rNL$pAp¡ Al]sl] `X¡$gu R|>V$uR>hpC Å¡hp dm¡ R>¡. 
C. L$p¡j A„rNL$pAp¡ : Apdp„ dy¿eÐh¡ L¡$ÞÖ, A„s:fkÅm, Np¡ëNut`X$, fk^p_u, gpekp¸Tp¡çk, 
L$Zpck|Óp¡ R>¡. lqfsÖìe h_õ`rs L$p¡jdp„ S> lp¡e R>¡. 

h_õ`rs A_¡ âpZuL$p¡jdp„_p kdp_ s¡dS> rcÞ_ OV$L$p¡ ¼ep R>¡ ? s¡ L$lp¡. 

L¡$ÞÖ (Nucleus) A¡ L$p¡jdp„_p¡ kp¥\u dlÒh_p¡ A_¡ L$p¡j_u dÝedp„ Aph¡gp¡ OV$L$ R>¡. L¡$ÞÖ_u afs¡ 
krR>Ö L$p¡j `V$g lp¡e R>¡. Ap rR>Öp¡ kp\¡ A„s:fk Åm_u k|ÿd_rgL$pAp¡ Å¡X$pC_¡ rhõsuZ® Åmy„ s¥epf        
\pe R>¡. Np¡ëNu`]X$ A¡V$g¡ Q`V$p `V$ghpmu L$p¡rjL$p (L$p¡\muAp¡) R>¡. S>¡ lhp _uL$mu Ne¡gp azÁNp S>¡hu 
v¡$Mpe R>¡. Äepf¡ ifufdp„ bu_ S>ê$fu `v$p\p£ s¥epf \pe sp¡ s¡_¡ blpf L$pY$hp DÐkS>®_ s„Ó L$pd L$f¡ R>¡. s¡ 
fus¡ L$p¡jdp„ Ap L$pd gpekp¡Tp¡çk L$f¡ R>¡. L$p¡jdp„ rhrh^ ApL$pf_p qÜõsfue AphfZ ^fphsp„ L$Zpck|Óp¡ 
(dpeV$p¡L$p¡[ÞX²$ep) lp¡e R>¡. L$Zpck|Óp¡_¡ L$p¡j_p i[¼sL¡$ÞÖp¡ A\hp i[¼sOf (Power house) L$l¡ R>¡. 
fk^p_u A¡V$g¡ `p¡gpZ. âpZuL$p¡j L$fsp„ h_õ`rs L$p¡jdp„_u fk^p_uAp¡ ApL$pfdp„ dp¡V$u lp¡e R>¡. 

epv$ L$fp¡. 

1. L$p¡j_¡ r_ròs ApL$pf L$p¡_p gu^¡ dm¡ R>¡ ? 
2. L$p¡j_y„ fnZ L$p¡_p gu^¡ \pe R>¡ ? 
3. L$p¡j_u S>ê$qfepsp¡ L$C L$C R>¡ ? 

k|ÿdÆh (Micro-organisms)

1. 	 k|ÿdÆh A¡V$g¡ iy„ ? 

2. 	 Adubp, `µfpd¡ried, eyÁgu_p, Np¡Ly$mNpe, lp\u, L$b|sf, L©$rd 
hN¡f¡_p ApL$pf_ykpf b¡ S|>\dp„ hN}L$fZ L$fp¡. 

`©Õhu ̀ f Ak„¿e kÆhp¡ R>¡. S>¡dp„\u L¡$V$gpL$ _fu Ap„M¡ Å¡C iL$psp„ _\u. s¡d_¡ Å¡hp dpV¡$ k|ÿdv$i®L$ 
h`fpe R>¡. Aphp kÆhp¡_¡ k|ÿdÆhp¡ L$l¡ R>¡. s¡ Ap`Z¡ iuMu Nep R>uA¡. 

k|ÿdÆhp¡_y„ A[õsÒh (fl¡W$pZ - Occurrence of Micro-organisms)

Ap`Zu Apk`pk_u lhpdp„, `pZudp„, S>du_dp„ AÞ_ `v$p\®dp„, NV$f_p„ `pZudp„, L$Qfpdp„ s¡dS> 
h_õ`rs âpZu A_¡ dp_hu ifufdp„ `Z k|ÿdÆhp¡_y„ A[õsÐh R>¡. Apdp„ L¡$V$gpL$ k|ÿdÆhp¡ A¡L$gp„ fl¡ 
R>¡. v$p.s. Adubp, `µfpd¡ried hN¡f¡. Äepf¡ L¡$V$gpL$ kp\¡ dmu_¡ (hkplsdp„) fl¡ R>¡. L¡$V$gpL$ k|ÿdÆhp¡ 
d©s h_õ`rs A_¡ âpZuAp¡_p Ahi¡jp¡ `f Æh¡ R>¡.
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k|ÿdÆhp¡_y„ r_funZ A_¡ dp`_ (Observation and measurement of Micro-organisms)

L$fu Sy>Ap¡.

dNS> Qgphp¡.

sd¡ Ap ÅZp¡ R>p¡ L¡$ ? 

100 dpC¾$p¡duV$f\u _p_u hõsy _fu Ap„M¡ v¡$Mpsu 
_\u `f„sy k|ÿdv$i®L$ e„Ó hX¡$ Å¡C iL$pe R>¡. Ap fus¡ 
k|ÿdÆhp¡_p¡ Aæepk L$fu iL$pe R>¡. L$pQ`Ë$u s¥epf L$fu 
k„ey¼s k|ÿdv$i®L$e„Ó_u dv$v$\u k|ÿdÆhp¡_y„ r_funZ L$fu 
iL$pe R>¡. ̀ f„sy lÅf NÏ„ (1000 NÏ) h^®_/ rhipg_ 
(Magnification) `Z Ap¡Ry>„ `X¡$ sp¡ s¡hp k|ÿdÆhp¡_p 
Aæepk dpV¡$ Cg¡¼V²$pµ_ dpC¾$p¡õ¾$p¡` h`fpe R>¡.

L¡$V$gpL$ k|ÿdÆhp¡_p ApL$pf
· `µfpd¡ried - gNcN 100 dpC¾$p¡duV$f 
· V$pCap¡CV$_p fp¡NS>„sy - 1 \u 3 dpC¾$p¡duV$f 
· `pµrgep¡_p rhjpÏ - 28 _µ_p¡duV$f 
· k|ÿdÆhp¡_p¡ ApL$pf 100 dpC¾$p¡duV$f\u _p_p¡ 

lp¡e R>¡. 
ApL$pfdp„ Ap k|ÿdÆhp¡ _p_p lp¡hp R>sp„ s¡d_p 

L$p¡jdp„ fl¡gu A„rNL$pAp¡ b^u Æh_âq¾$epAp¡ L$fu iL¡$ R>¡. 

	 1. 	 `pJ L¡$ fp¡V$gu_p¡ Vy$L$X$p¡ \p¡X$p¡ 
cu_p¡ L$fu A¡L$ X$åbpdp„ ÓZ-Qpf qv$hk 
ky^u b„^ L$fu_¡ d|L$p¡. ÓZ-Qpf qv$hk `R>u 
X$åbpdp„_p `pJ/fp¡V$gu_y„ r_funZ L$fp¡. s¡ 
dpV¡$ brlNp£mL$pQ (k|ÿdv$i®L$ L$pQ, L¡$ kpvy„$ 
k|ÿdv$i®L$) hp`fp¡. 
	 2. 	 X$lp¡my„/ N„vy$ `pZu A\hp 
Mpbp¡rQepdp„ OZp qv$hk fl¡gp„ `pZu_y„ 
V$u`y„ L$pQ_u `Ë$u `f gC, k„ey¼s k|ÿdv$i®L$ 
e„Ó\u Sy>Ap¡. 
	 3. 	 v$l]/ R>pi_y„ A¡L$ V$u`y„ L$pQ`Ë$u 
`f gC k„ey¼s k|ÿdv$i®L$ e„Ó _uQ¡ d|L$u       
r_funZ L$fp¡. 
	 sdpfp r_funZ_¡ Ap^pf¡ v¡$Mpsp 
k|ÿdÆhp¡_p„ rQÓp¡ sdpfu _p¡V$byL$dp„ v$p¡fp¡. 

kp¡e_u V$p¡Q`f L¡$V$gp k|ÿdÆhp¡ kdpC iL¡$ ? 

k|ÿdÆhp¡_y„ õhê$`  (Nature  of Micro-organisms) 
	 sd¡ v$p¡f¡gp k|ÿdÆhp¡dp„ _uQ¡_p `¥L$u L$p¡C k|ÿdÆhp¡ v¡$Mpep L¡$ ? A¡ k|ÿdÆhp¡_p ApL$pf rhi¡ L$ey„ 
A_ydp_ L$fu iL$pe ? 

11.6 rhrh^ k|ÿdÆhp¡
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	  L¡$V$gpL$ k|ÿdÆhp¡ S>¡hp L¡$, ̀ pJ ̀ f Aphsu awN, Mpbp¡rQepdp„ ENsu i¡hpm hN¡f¡ blzL$p¡jue k|ÿdÆhp¡ 
R>¡. `f„sy dp¡V$p„ cpN_p k|ÿdÆhp¡ A¡L$L$p¡jue lp¡e R>¡, S>¡d L¡$ ÆhpÏ A_¡ rhjpÏ A¡L$L$p¡jue lp¡e R>¡. Ap 
k|ÿdÆhp¡_u L$p¡j-fQ_p \p¡X$u rcÞ_ lp¡e R>¡. Ap L$p¡jdp„ ×íe L¡$[ÞÖL$p L$p¡jdp„ dmu Aphsu L$p¡j `V$g Üpfp 
s¥epf \e¡gu L$p¡j-A„rNL$p lp¡su _\u. Ap L$p¡jdp„ aL$s âÖìe`V$g, L$p¡jfk A_¡ L¡$ÞÖL$Öìe A¡V$gp S> OV$L$p¡ 
lp¡e R>¡ s¡\u s¡_¡ Apqv$L¡$ÞÖL$u L$p¡j (Prokaryotic cell)L$l¡ R>¡.

k|ÿdÆhp¡_u h©qÙ (Growth of Micro-organisms)

	 v$f¡L$ k|ÿdÆh_u h©qÙ A_¡ âS>__ dpV¡$ Mpk 
`qf[õ\rs S>ê$fu R>¡. OZp k|ÿdÆhp¡_¡ h©qÙ dpV¡$ 
Apµ[¼kS>_ S>ê$fu R>¡ sp¡ L¡$V$gpL$ Apµ[¼kS>_ hNf 
h©qÙ ̀ pd¡ R>¡. kdyÖ_p srme¡, ̂ °yh âv¡$idp„ bfadp„, 
Nfd `pZu_p Tfpdp„ hN¡f¡ ârsL|$m `qf[õ\rsdp„ 
`Z k|ÿdÆhp¡ V$L$u fl¡ R>¡. rhjd `qf[õ\rsdp„ 
`p¡sp_u Apk`pk L$W$Z L$hQ b_phu Æh_âq¾$ep 
b„^ L$fu v¡$ R>¡ A_¡ A_yL|$m `qf[õ\rs \sp„ afu\u 
L$hQdp„\u blpf Aphu `p¡sp_u Æh_âq¾$ep iê$ 
L$f¡ R>¡. 

k|ÿdÆhp¡_u h©qÙ ¼ep„ \pe R>¡ ?
dpÝed : dpV$u, `pZu, L$p¡lhpsp„, `v$p\p£dp„ 
sp`dp_ : 25० \u 37० k¡[ëkek v$fçep_
`p¡jZ : rhriô$ `p¡jL$ Öìep¡ v$p.s. Apµ[¼kS>_, 
i¡hpm, lqfsÖìe.
hpsphfZ : cu_y„, c¡S>hpmy `f„sy Dódpv$peL$. 

L$fu Sy>Ap¡.

D`ep¡Nu k|ÿdÆhp¡ (D`L$pfL$ k|ÿdÆhp¡ - Useful Micro-organisms)

	 ApL$pf A_¡ Æh_ âq¾$ep_ykpf 
k|ÿdÆhp¡_y„ hN}L$fZ i¡hpm, awN, Apqv$Æh, 
ÆhpÏ, rhjpÏ hN¡f¡dp„ \pe R>¡.

	 L|„$X$p B dp„ L$pQ_p Vy$L$X$p, ^psy_p _L$pdp s|V¡$gp cpN àgpõV$uL$_u \¡guAp¡ hN¡f¡ rdî L$fp¡. A¡L$ 
S>ÁepA¡ Ap bÞ_¡ L|„$X$p„ 3-4 AW$hpqX$ep„ ky^u fl¡hp v$p¡. `R>u r_funZ L$fp¡. 

fpô²$ue L$p¡j-rhop_ k„õ\p `yZ¡ 
(National Centre for Cell Science)  

Ap k„õ\p L$p¡j rhop_, 
S>¥h s„Óop_dp„ k„ip¡^_ L$f¡ R>¡. 

k„L¡$sõ\m 
www.nccs.res.in 

11.7 Apqv$L¡$ÞÖL$u L$p¡j

fpebpµTp¡çk

àgpkduX$ 

L¡$iprcL$p

 L$p¡j `V$g
k„`yqV$L$p

âÖìe `V$g

 L¡$ÞÖL$ Öìe

L$p¡j Öìe

b¡ L|„$X$p„ dpV$u\u cfu s¡_¡ A A_¡ B _pd Ap`p¡. 

L|„$X$p A dp„ MfpX$h_õ`rs, R>pZ, amp¡_u R>pg, ipL$cpÆ_p¡ L$Qfp¡ L$pNm_p 
Vy$L$X$p hN¡f¡ rdî L$fp¡. 
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B L|„$X$pdp„ L$Qfp¡ A¡d_p¡ A¡d S> füp¡ L¡$ ? 	         
A L|„$X$pdp„_p¡ L$Qfp¡ ¼ep„ Nep¡ ? L¡$d ? L$lp¡ Å¡CA¡ ! 

	 R>pZ, dpV$udp„ fl¡gp„ k|ÿdÆhp¡ AÞ_ d¡mhhp dpV¡$ cu_p L$Qfp_y„ rhOV$_ L$f¡ R>¡. A_¡ \p¡X$pL$ qv$hkdp„ 
s¡_y„ ê$`p„sf DÑd Mpsfdp„ \pe R>¡. Ap fus¡ `qfkf õhÃR> fl¡ R>¡. L$Qfp âdpZ¡ S> _L$pdp `pZu_y„ `Z ep¡Áe 
ìehõ\p`_ L$fsu hMs¡ L$pb®_uL$ `v$p\p£ S>ëv$u L$p¡lhpe s¡ dpV¡$ s¡dp„ k|ÿdÆhp¡ R>p¡X$hpdp„ Aph¡ R>¡. 

dNS> Qgphp¡. cu_p¡ L$Qfp¡ A_¡ k|L$p¡ L$Qfp¡ Sy>v$p¡ Sy>v$p¡ fpMhp¡ L¡$d S>ê$fu R>¡ ?

L$lp¡ Å¡BA¡. d¡\u/ hV$pZp/ aZku_p fp¡`_y„ r_funZ L$fp¡. d|m ̀ f Np„W$p¡ lp¡hu L¡$d S>ê$fu R>¡ ? 

L$W$p¡m_p fp¡`_p d|m `f_u Np„W$p¡dp„, s¡dS> dpV$udp„ fl¡gp L¡$V$gpL$ k|ÿdÆhp¡ lhpdp„\u _pCV²$p¡S>_ 
ip¡¡ju_¡ s¡_p k„ep¡S>_p¡dp„ ê$`p„sf L$f¡ R>¡. Ap dprlsu Ap`Z¡ ApNm_p `pW$dp„ d¡mhu R>¡. Ap k„ep¡S>_p¡  
dpV$u_u amÖz`sp `Z h^pf¡ R>¡. s¡\u L$W$p¡mdp„ âp¡V$u__y„ âdpZ h^hpdp„ dv$v$ \pe R>¡. 
âL$ë` : sdpfp Npd/ il¡f blpf Aph¡gp L$Qfp¡ X¡$`p¡_u dygpL$ps gp¡. L$Qfp_¡ MpX$pdp„ cfu fpMhp 
`pR>m_y„ L$pfZ ip¡^p¡.  

dçdu v|$^dp„\u v$l] b_phhp iy„ L$f¡ R>¡ ? epv$ L$fp¡. 

	 _hk¡L$p v|$^dp„ / R>pi_p„ V$u`p„ c¡mhu 8 \u 10 L$gpL$ Dódpv$peL$ (Dbv$pf) W¡$L$pZ¡ fpMhp\u            
v$l]dp„_p k|ÿdÆhp¡_u TX$`u h©qÙ \C v|$^_y„ v$l]dp„ ê$`p„sf \pe R>¡. R>pi, dpMZ,  QuT, hN¡f¡ vy$Á^S>Þe 
`v$p\®_p r_dp®Z dpV¡$ k|ÿdÆhp¡ D`ep¡Nu R>¡. 

dNS> Qgphp¡. 
qL$Îh_ (Ap\hZ - Fermentation)
	 k|ÿdÆhp¡_¡ gu^¡ L¡$V$gpL$ `v$p\p£_y„ buÅ L$pb®_ey¼s 
`v$p\p£dp„ ê$`p„sf \hp_u fpkperZL$ âq¾$ep_¡ qL$Îh_, Ap\p¡ 
gphhp¡ A\hp L$p¡lhph„y L$l¡ R>¡. Ap q¾$ep v$fçep_ DóZsp 
DÐ`Þ_ \pe R>¡. s¡ D`fp„s L$pb®_ X$pep¡¼kpCX$ A_¡ AÞe 
hpeyAp¡ DÐ`Þ_ \pe R>¡. Ap hpeyAp¡ `v$p\®_y„ L$v$ h^pf¡ R>¡. 
(v$p.s.`pJ, CX$gu, Y$p¡L$mp„ hN¡f¡) Ap hpeyAp¡ blpf `X¡$ 
Ðepf¡ auZ Aph¡ R>¡. v|$^_y„ v$l] L$fhy„. amp¡ A_¡ ^pÞedp„\u 
ApëL$pµlp¡g s¥epf L$fhp¡. gp¡V$dp„\u `pJ, b°¡X$ b_phhp, 
s¡dS> A¡rkV$uL$ A¡rkX$, kpeqV²$L$ A¡rkX$, g¡¼V$uL$ A¡rkX$, 
rhV$pduÞk A_¡ ârsS>¥rhL$p¡_p r_dp®Z dpV¡$ qL$Îh_ âq¾$ep_p¡ 
D`ep¡N \pe R>¡.  

qL$Îh_ (Ap\p¡ gphhp¡) âq¾$ep_u 
ip¡^ L$p¡Z¡ L$fu ? 

`yõsL$ dpfp¡ rdÓ

1. 	 fhp CX$gu, cVy$fp, _p_ hN¡f¡dp„ 
v$l] L¡$d _pMhpdp„ Aph¡ R>¡ ? 

2. 	 v$l], CX$gu, Y$p¡kp Ap `v$p\® 
`Qhpdp„ lgL$p„ L¡$d lp¡e R>¡ ?

	 ^pÞedp„\u b_¡gp¡ gp¡V$, amp¡_p¡ 
fk hN¡f¡dp„ k|ÿdÆhp¡_u h©qÙ \hp 
v$CA¡ sp¡ s¡_y„ `y_fy$Ð`pv$_ \pe R>¡. Ap 
k|ÿdÆhp¡ A`OV$_\u _hp fkpeZp¡ 
s¥epf L$f¡ R>¡. Ap NyZ^d®_p¡ D`ep¡N 
L$fu_¡ fp¡S>_p h`fpi_p A_¡L$ `v$p\p£ 
k|ÿdÆhp¡_u dv$v$\u b_phhpdp„ Aph¡ 
R>¡.
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	 sd¡ dp„v$p `X$p¡ Ðepf¡ ¼epf¡L$ X$pµ¼V$f `¡r_kugu_ S>¡hu v$hp Lµ$àkyg 
L¡$ CÞS>¡L$i_ Ap`¡ R>¡. Ap rhriô$ âL$pf_u v$hp ifufdp„_p 
fp¡NS>„syAp¡_p¡ _pi L$fu s¡d_u h©qÙ fp¡L¡$ R>¡. s¡_¡ ârsS>¥rhL$ v$hp 
(Antibiotics) L$l¡ R>¡. rhriô$ Ås_p k|ÿdÆhp¡dp„\u ârsS>¥hL$p¡ 
b_phhpdp„ Aph¡ R>¡. 

`l¡gp_p hMsdp„ AkpÝe d_psp ne, V$peap¡CX$, L$pµg¡fp S>¡hp 
A_¡L$ fp¡Np¡ ârsS>¥rhL$p¡_¡ gu^¡ r_e„ÓZdp„ Apìep R>¡. 

`pm¡gp„ âpZuAp¡_p AÞ_dp„ ârsS>¥rhL$p¡ d¡mhu_¡ s¡d_¡ fp¡Np¡\u 
bQphu iL$pe R>¡. h_õ`rs_¡ \sp fp¡Np¡ `f `Z ârsS>¥rhL$p¡\u 
r_e„ÓZ L$fu iL$pe R>¡. 

ârsS>¥rhL$p¡\u fp¡N L$pb|dp„ Aph¡ R>¡ R>sp„ X$pµ¼V$f_u kgpl 
hNf g¡hp\u _yL$kp_ \pe R>¡. s¡\u X$pµ¼V$f_u kgpl\u X$pµT `|Z® 
L$fhp. s¡dS> A„N vy$:M¡, dp\y„ vy$:M¡, ifv$u \pe Ðepf¡ Ås¡ S> 
v$hpAp¡ g¡hu _rl. 

	 _p_p bpmL$p¡_¡ r_es kde¡ fku 
(gk) L¡$d Ap`hpdp„ Aph¡ R>¡ ? fku 
A¡V$g¡ iy„ ? L$C L$C fku A`pe R>¡ ? 

dprlsu d¡mhp¡. 

k|ÿdÆhp¡_p¡ D`ep¡N L$fu_¡ L$p¡C fp¡N_p¡ _pi L$f¡ s¡hu fku âep¡Nipmpdp„ s¥epf \pe R>¡. Aphu fku 
ANpD\u S> gC gu^u lp¡e sp¡ Ap`Zp ifufdp„ s¡ fp¡N_u ârsL$pf ndsp h^¡ R>¡ A¡V$g¡ s¡ fp¡N \hp_u 
i¼esp Ap¡R>u \pe R>¡. 

QpdXy„$ L$dphy„, L¡$sL$u (Agave century plant) Ope`ps h_õ`rsdp„\u v$p¡fp d¡mhhp dpV¡$ `Z 
k|ÿdÆhp¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. L¡$V$gpL$ k|ÿdÆhp¡ s¡g `f h©qÙ `pd¡ R>¡. s¡\u s¡d_u dv$v$\u 
kdyÖ `f s¡gNmsu\u Aph¡gp¡ s¡g_p¡ \f kpa L$fhp Ap k|ÿdÆhp¡ R>p¡X$hp\u `pZu õhÃR> b_¡ R>¡. 

M¡sfdp„_p¡ h_õ`rsS>Þe L$Qfp¡ (k|L$p„ `p„v$X$p„, cpÆ-`pgp¡) dp_hu dmd|Ó, Ofdp„_p¡ cu_p¡ L$Qfp¡ 
A¡L$rÓs L$fu_¡ bpep¡Nµk k„e„Ó hX¡$ S>¥hhpey A_¡ Mpsf b_phu iL$pe R>¡. 
D`Öhu k|ÿdÆhp¡ (lpr_L$pfL$, A`peL$pfL$) (Harmful Micro-organisms)

b„^ X$åbpdp„ fpM¡gu duW$pC A\hp `pJ 3-4 qv$hk `R>u Mp¡guA¡ sp¡ iy„ 
v¡$Mpe R>¡ ? epv$ L$fp¡.

	 M|b qv$hk b„^ fpM¡gu dyfåbp, A\pZp_u 
bfZuAp¡ Mp¡gsp„ s¡_p D`f ka¡v$ QL$su S>¡hp¡ `p¡`X$p¡ 
v¡$Mpe R>¡. ¼epf¡L$ L$pmp f„N_p L$Z Åd¡gp v¡$Mpe R>¡. 
D_pmpdp„ v|$^, dp„k hN¡f¡ bNX$u Åe R>¡. hpku, cu_p„ 
AÞ_ `f awN bpS>¡ R>¡. awN Aph¡gp AÞ__y„ Ap`Z¡ iy„ 
L$fuA¡ R>uA¡ ? L¡$d ?

Ap l„d¡ip„ epv$ fpMp¡.

Mp¡fpL$u T¡f (Food Poisoning)
	 Mp¡fpL$ Mpsu hMs¡ L¡$V$gpL$ k|ÿdÆhp¡A¡ 
s¥epf L$f¡gp„ T¡fu `v$p\p£ (anterotoxins) 
Mp¡fpL$dp„ cm¡ R>¡ A_¡ Mp¡fpL$ v|$rjs b_¡ R>¡. 
Aphp¡ Mp¡fpL$ Mphp\u EgV$u A_¡ Sy>gpb   
\pe R>¡.  
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dNS> Qgphp¡. 

1. 	AÞ_ v|$rjs R>¡ s¡ L¡$hu fus¡ Ap¡mMip¡ ? 

2. 	s¥epf AÞ_ Mfuv$su hMs¡ iy„ Å¡ip¡ ? L¡$d ? 

3. 	gÁ_kdpf„c s¡dS> AÞe cp¡S>_ kdpf„cdp„ 
Mp¡fpL$u T¡f_u OV$_pAp¡ L¡$d b_¡ R>¡ ? 

1. 	spSy>„ A_¡ Y$p„L¡$gy„ AÞ_ Mphy„.
2. 	`pZu DL$pm¡gy„ `uhy„. 
3. 	Mp„ksu L¡$ R>]L$su hMs¡ dp¢ `f ê$dpg fpMhp¡. 
4. 	Of_u Apk`pk L$Qfp¡ L¡$ ̀ pZu S>dp \hp v¡$hp 

_rl. 
fp¡NL$pfL$ k|ÿdÆhp¡
	 S>mpiep¡_u s\p s¡_u Apk`pk_u N„vL$u, 
NV$f_p d¡gp`pZu kp\¡ k„`L®$dp„ Aph¡gy„ `pZu s\p 
hpku, D^pX$p„ (dpMuAp¡ b¡k¡gp„) `v$p\p®¡dp„ 
k|ÿdÆhp¡ lp¡e R>¡. Aphy„ v|$rjs AÞ_ Mphp\u 
Apdp„i V$peapµCX$, L$pµg¡fp, L$dmp¡ N¡õV²$pµ hN¡f¡ 
AÞ__mu_p fp¡N \pe R>¡¡. ðk__mu_p fp¡N lp¡e 
s¡hu ìe[¼s_p R>]L$hp\u, Mp„khp\u s¡ fp¡N_p 
k|ÿdÆhp¡ lhpdp„ cm¡ R>¡. Ap lhp r_fp¡Nu 
ìe[¼s_p ðk_dp„ Åe sp¡ ifv$u, D^fk, OV$k`®, 
Þe|dp¡r_ep, ne hN¡f¡ fp¡Np¡ \C iL¡$ R>¡. 

L$Qfp_p Y$Ngp, NV$fp¡, b„r^epf `pZu 
hN¡f¡\u dÃR>fp¡_u `¡v$pi h^¡ R>¡. dpv$p dÃR>f_p„ 
v„$i\u dg¡fuep, X¢$Áey, lp\ufp¡N, `usÄhf 
(Yellow fever), rQLy$_Ny_uep, TuL$psph (Zika 
fever)hN¡f¡ fp¡Np¡ dpV¡$ L$pfZuc|s lp¡e s¡hp 
k|ÿdÆhp¡ dp_hu_p ifufdp„ âh¡i L$fu iL¡$ R>¡. dprlsu d¡mhp¡. 

dp_hu_u S>¡d S> âpZu, h_õ`rs, ̀ nuAp¡_¡ 
`Z k|ÿdÆhp¡_¡ gu^¡ ¼ep ¼ep fp¡N \pe R>¡ ? 

Ap l„d¡ip„ epv$ fpMp¡. 

õhÃR> cpfs Arcep_
	 gNcN 80% fp¡N õhÃR>sp_p Acph¡  
\pe R>¡. ̀ qfkf õhÃR> fpMhp¡. Äep„ Ðep„ L$Qfp¡ 
_ _p„Mhp¡, Myëgpdp„ ip¥Q _ L$fhy„. Ap b^p 
k„kN®S>Þe fp¡Np¡_¡ fp¡L$hp_p kl¡gp dpN® R>¡. 

`p¡sp_u ìe[¼sNs õhÃR>sp_u kp\¡ 
S> kph®S>r_L$ õhÃR>sp bpbs `Z ÅNê$L$ 
fl¡hy„. ApMp v¡$idp„ "õhÃR> cpfs Arcep_' 
fpô²$ue Qmhm_p ê$`dp„ Qpgy R>¡. Ap`Z¡ `Z 
Ap`Zu ipmp, `qfkf õhÃR> fpMu, D`¾$d 
L$fu, klcpNu \C Ap`Ï„ ep¡Nv$p_ Ap`u 
iL$uA¡ R>uA¡. 

Ap Mpk s`pkp¡
1. 	Ofdp„ L¡$ V¡$f¡k `f fl¡gu `pZu_u 

V$p„L$u A_¡ s¡dp„_y„ `pZu õhÃR> R>¡ 
L¡$ ? 

2. 	ipmp_u `pZu_u V$p„L$u s\p         
bp\ê$d k„X$pk õhÃR> R>¡ L¡$ ? 

3. 	`pZu cfhp_p„ hpkZp¡, `pZu_u 
V$p„L$u v$f L¡$V$gp qv$hk¡ õhÃR> 
L$fhpdp„ Aph¡ R>¡ ?

Ap sd¡ ÅZp¡ R>p¡ L¡$ ? 

 	 Ap`Z_¡ sph Aph¡ R>¡, A¡V$g¡ Mf¡Mf iy„ \ey„ R>¡ ? 
	 r_fp¡Nu dpZk_p ifuf_y„ sp`dp_ gNcN 37०  
k¡[ëkek lp¡e R>¡. ifufdp„ k|ÿdÆhp¡_p¡ âpvycp®h 
(âh¡i) \pe Ðepf¡ gp¡ludp„_u âqsL$pf e„ÓZp L$pd¡ gpN¡ 
R>¡. s¡\u ifuf_y„ sp`dp_ h^¡ R>¡ S>¡\u k|ÿdÆhp¡ _pi 
`pd¡ R>¡. S>Md cfpe Ðepf¡ `Z ifuf Nfd gpNhp_y„ 
L$pfZ Ap S> R>¡. 
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1. _uQ¡_p âï_p¡_p S>hpb sdpfp iåv$p¡dp„ gMp¡.
A. L$p¡j A¡V$g¡ iy„ ?
Ap.	L$p¡jdp„ Aph¡gu rhrh^ A„rNL$pAp¡ L$C L$C R>¡ ?
B. k|ÿdÆh A¡V$g¡ iy„ ?
C. k|ÿdÆh_p rhrh^ âL$pf ¼ep ?

2. Mpgu S>Áep `|fp¡.
A. .......... Ap A„rNL$p$ a¼s h_õ`rs L$p¡jdp„

S> lp¡e R>¡.
Ap.	k|ÿdÆhp¡_¡ gu^¡ L$Qfp_y„ ................. dp„ 

ê$`p„sf \pe R>¡. 
B. L$p¡jdp„_p .......... _¡ gu^¡ âL$pi-k„ïg¡jZ 

\pe R>¡. 
C. .......... _p Aæepk dpV¡$ Cg¸¼V²$p¡_ 

dpe¾$p¡õL$p¡` h`fpe R>¡. 
3. Adpfp hÃQ¡ ip¡ saphs R>¡ ?

A. h_õ`rs L$p¡j - âpZu L$p¡j
Ap.	Apv$u L¡$ÞÖue L$p¡j - ×íeL¡$ÞÖue L$p¡j

4. h_õ`rs L$p¡j A_¡ âpZuL$p¡j_u ApL©$rs v$p¡fu
sdpfp iåv$dp„ hZ®_ L$fp¡.

5. k|ÿdÆhp¡_u D`ep¡Nusp A_¡ lpr_L$pfL$sp õ`ô$
L$fp¡.

dpZk_p ifuf_y„ sp`dp_ 37० C k¡[ëkek A_¡ k|ÿdÆhp¡_u h^ydp„ 
h^y h©[Ý^ \hp dpV¡$_y„ sp`dp_ 15० \u 35० C R>¡. Ap_p¡ ip¡ k„b„^ lp¡C 
iL¡$ ? s¡ ip¡^u L$pY$p¡. 

õhpÝepe

6. L$pfZp¡ gMp¡.
A. dlp`|f, Arsh©rô$ v$fçep_ fp¡NQpmp¡ a¡gpe

R>¡.
Ap.	hpku Mp¡fpL$ Mphp\u rhjbp^p \hp_u 

i¼esp lp¡e R>¡. 
B. S>du__p M¡X$pZ hMs¡ dpV$u D`f _uQ¡

L$fhpdp„ Aph¡ R>¡.
C. c¡S>hpmu S>Áepdp„ awN_u h©[Ý^ TX$`u \pe

R>¡.
D. v$f¡L$ Ofdp„ äuS> h`fpe R>¡.
E. `pJ s¥epf \sp„ lp¡e Ðepf¡ awg¡ R>¡.
A¡.	 v|$TZp„ Y$p¡f_¡ Ap\hZ Ap`sp„ `l¡gp„        

Ap\hZ_¡ c]S>hu fpM¡ R>¡. 
7. kpv„y$ A_¡ k„ey¼s k|ÿdv$i®L$ e„Ó i¡_p dpV¡$ hp`ey¯ ?

L¡$hu fus¡ ? s¡ rhõspf`|h®L$ gMp¡.
D`¾$d :	

`qfkfdp„ Qpgsu b¸L$fu_u dygpL$ps gC Ðep„_p 
`v$p\p£ s¥epf L$fhp_u âq¾$ep ÅZu gp¡. A¡L$ `v$p\® 
s¥epf L$fp¡.

dNS> Qgphp¡. 

1. hfkpv$_u F>sydp„ L$`X$p„ cu_pihpmp„ S> flu Åe sp¡ iy„ \pe R>¡ ?
2. NyZ`pV$ (L$„sp_), iZ_u \¡guAp¡ `f L$pmp ^p¡mp X$pOp i¡_p lp¡e R>¡ ?

L$lp¡ Å¡CA¡. 

3. QpdX$p_p `pqL$V$, `k®, `Ë$p, b|V$-Q„`g hN¡f¡_¡ `pµgui gNpX$u_¡ `R>u S> d|L$hpdp„ Aph¡ R>¡, L¡$d?
4. S|>_p fbf, L$pNm, _p¡V$ hN¡f¡ `f `pDX$f S>¡hp¡ L$pmp¡ ¼ep¡ `v$p\® s¥epf \pe R>¡.

D`f L$f¡gp Dëg¡M dyS>b b^p„ ky„sfpD L$`X$p„, NyZ`pV$, iZ, L$pNm, fbf h_õ`rsS>Þe `v$p\® R>¡.
sp¡ QpdXy„$ âpZuS>Þe ̀ v$p\® R>¡. c¡S>hpmp, cu_p lhpdp__¡ gu^¡ Ap ̀ v$p\p£ ̀ f awN A_¡ AÞe k|ÿdÆhp¡_u 
h©[Ý^ \pe R>¡. s¡\u A¡hp `v$p\p£ Mfpb A_¡ _bmp `X$u _L$pdp b_¡ R>¡. 

t t t
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1. Aheh (B[ÞÖe s„Ó) A¡V$g¡ iy„ ? 
2. ifufdp„ lpX$L$p„ A¡L$buÅ kp\¡ L¡$hu fus¡ Å¡X$pe¡gp„ lp¡e R>¡ ? 

L$fu Sy>Ap¡.
	 sdpfp lp\_p `„Å_u dyÌ$u hpmu_¡ Å¡f\u M¢Qu lp\_¡ L$p¡ZuA¡\u 
hpmp¡. buÅ lp\_u Ap„NmuAp¡\u hpm¡gp bphX$p_¡ AX$u Sy>Ap¡. iy„ 
Ýep_dp„ Aph¡ R>¡ ?
	 bphX$p_p¡ cpN L$W$Z S>Zpep¡ L¡$ ? Ap dp„kg cpN A¡V$g¡ õ_pey. 
ifuf_p rhrh^ lg_Qg_ hMs¡ õ_pey_y„ rir\guL$fZ L¡$ k„L$p¡Q_ \pe 
R>¡. ifuf_p¡ bp„^p¡ õ_pey_¡ gu^¡ s¥epf \pe R>¡. 

	 õ_pey (Muscle) A¡V$g¡ S>ê$qfeps âdpZ¡ k„L$p¡Q_, rir\guL$fZ 
\C iL¡$ s¡hp„ lpX$L$p„_p Ak„¿e s„syAp¡_p¡ kd|l.

õ_peys„Ó (õ_pey k„õ\p - Muscular system)

õ_pey A_¡ lpX$L$p„ hÃQ¡ ip¡ k„b„^ R>¡? 

Sy>v$p„-Sy>v$p„ lpX$L$p„_p dS>b|s                   
õ_peyb„^\u (Tendon), õ_peyAp¡ 
Å¡X$pe¡gp„ lp¡e R>¡. õ_pey_y„ k„L$p¡Q_ \pe 
A¡V$g¡ kp„^p_y„ lg_Qg_ \C lpX$L$p„ _ÆL$ 
Aph¡ A\hp v|$f Åe R>¡.

`p„`Z_p `gL$pfp S>¡hu _p_pdp„ 
_p_u q¾$ep\u dp„X$u_¡ Ly$lpX$u\u gpL$X$p„ 
sp¡X$hp_u spL$pshpmu lg_Qg_ ky^u_u 
ifuf_u gNcN b^u q¾$epAp¡ õ_pey_p 
k„L$p¡Q_-rir\guL$fZ_¡ gu^¡ S> \pe R>¡. 
lkh„y, bp¡ghy„, Qpghy„, L|$v$L$p dpfhp, hõsy 
a¢L$hu S>¡hu A_¡L$ q¾$epAp¡ õ_pey_u dv$v$\u 
L$fu iL$pe R>¡. 

ifuf_p b^p cpNdp„ lg_Qg_ \pe R>¡. dpZk_u h©[Ý^_u kp\p¡kp\ õ_pey_u h©[Ý^ `Z \pe R>¡. 

Ap`Zp ifufdp„ a¼s õ_pey\u b_¡gp lp¡e s¡hp Ahehp¡ ¼ep ¼ep R>¡ ? 
s¡_p„ _pd L$lp¡. 

12.1 õ_pey_y„ k„L$p¡Q_p A_¡ rir\guL$fZ (âkfZ) 

L$lp¡ Å¡CA¡.

epv$ L$fp¡.

dNS> Qgphp¡.

lg_Qg_ 
(q¾$ep) \pe 
R>¡.

lg_Qg_ \su 
_\u.

õ_pey_„y 
rir\guL$fZ

õ_pey_y„ k„L$p¡Q_

 12. dp_hu õ_pey A_¡ `pQ_ s„Ó
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dp_hu ifufdp„ 600 \u h^y õ_pey R>¡. âp¥Y$, r_fp¡Nu ìe[¼s_p ifuf_y„ gNcN 40% hS>_ 
õ_pey_y„ R>¡, Ap õ_pey_u rlgQpg `f\u Ap_„v$, vy$:M, X$f S>¡hp A_¡L$ cph Å¡hp dm¡ R>¡. Ap`Ï„  
dp\„y, dp¡Yy„$, _pL$_u afs¡ _p_p õ_pey_p hsy®m lp¡e R>¡. Ap _p_p õ_pey_¡ gu^¡ Ql¡fp `f_p rhrh^ cph 
v¡$Mpe R>¡. 

L$lp¡ Å¡CA¡. 	 Ap`Zp ifuf_p rhrh^ Ahehp¡dp„ A¡L$ S> âL$pf_p õ_pey lp¡e R>¡ L¡$ ? 

1. 	 A¥[ÃR>L$ õ_pey (Voluntary Muscle) : lp\\u L$pd L$fhy„, Qpghy„, AÞ_ Mphy„ hN¡f¡ L$pd Ap`Zu 
BÃR>p D`f Ap^pqfs lp¡e R>¡. Aphp„ L$pd dpV¡$ h`fpsp õ_peyAp¡_¡ A¥[ÃR>L$ õ_pey L$l¡ R>¡. v$p.s. 
lp\, `N_p õ_peyAp¡ A¥[ÃR>L$ õ_pey R>¡. 

2. 	 A_¥[ÃR>L$ õ_pey (Involuntary Muscle) : ðk_, `pQ_, fyr^fprckfZ L$fsu B[ÞÖep¡_p„ L$pd 
Æh_ dpV¡$ S>ê$fu R>¡. dpÓ s¡ Ap`Zu BÃR>p `f Ap^pqfs _\u. Ap B[ÞÖedp„_p õ_pey_¡ A_¥[ÃR>L$ 
õ_pey L$l¡ R>¡. v$p.s. S>W$f, Ap„sfX$p„, ùv$e hN¡f¡ Ahehp¡_p„ L$pd Qp¡½$k `Ý^rs\u A_¥[ÃR>L$         
õ_pey_u dv$v$\u \sp„ fl¡ R>¡.

	 ifuf_p ¼ep ¼ep Ahehdp„ A¥[ÃR>L$ A_¡ A_¥[ÃR>L$ õ_pey R>¡ ? s¡ ip¡^u_¡ epv$u b_php¡. 
õ_pey_p âL$pf (õ_pey_u fQ_p_ykpf âL$pf - Types of muscles)

1. A[õ\ õ_pey (Skeletal muscles)
Ap õ_pey_p bÞ_¡ R>¡X$p Sy>v$p Sy>v$p lpX$L$p„ kp\¡ Å¡X$pe¡gp 
lp¡e R>¡. vp.s.lp\, `N_p õ_pey. Ap õ_pey_y„                            
lg_Qg_ A¥[ÃR>L$ R>¡. Ap õ_pey lpX$L$p„_p¡ Y$p„Qp¡ 
(lpX$t`S>f) A¡L$rÓs Å¡X$u fpM¡ R>¡ A_¡ ifuf_¡ ApL$pf 
Ap`hp_y„ L$pe® L$f¡ R>¡. 

2. ùv$e_p õ_pey (Cardiac muscles) : Ap õ_pey_¡ 
gu^¡ ùv$e_y„ ApL„y$Q_-âkfZ \pe R>¡. A¡\u s¡d_y„    
lg_Qg_ A_¥[ÃR>L$ lp¡e R>¡. ùv$e_p õ_pey_¡ gu^¡ 
ùv$e_y„ Arhfs v$f k¡L$ÞX¡$ 70 hMs ApLy„$Q_ âkfZ 

\sy„ fl¡ R>¡.

3. d©vy$ õ_pey (Smooth muscles) : ifuf_u Bsf 
Ap„sf¡rÞÖep¡dp„ Ap õ_pey lp¡e R>¡. v$p.s. S>W$f, Ap„sfX$p„, 
f¼shprl_u, Ncp®ie hN¡f¡_p õ_pey. s¡d_y„ lg_Qg_ 
`Z A_¥[ÃR>L$ lp¡e R>¡. Ap lg_Qg_ ^udy„ A_¡ 
Ap`p¡Ap` \sy„ lp¡e R>¡. Ap rhi¡j õ_pey_¡ gu^¡ ifuf_p 
Æh_phíeL$ L$pe® Ap`Zu ÅZ blpf \ep S> fpM¡ R>¡.  

Ap sd¡ ÅZp¡ R>p¡ L¡$ ? 

12.2  dp_hu ifuf_p õ_pey
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õ_pey_y„ L$pe® L¡$hu fus¡ Qpg¡ R>¡ ? L$lp¡ Å¡CA¡ !

1. dyÌ$u _ hpmsp„ lp\ 180 A„idp„ ku^p¡ fpMp¡. 
2. L$p¡Zudp„\u 90 A„idp„ (L$pV$M|Z¡) hpmp¡.
3. lp\_u Ap„NmuAp¡ Mcp `f V¡$L$hp¡. 	

L$fu Sy>Ap¡.

12.3 ifufdp„ rhrh^ W¡$L$pZ¡ Aph¡gp õ_pey

iy„ \i¡ ? 

Ap l„d¡ip„ epv$ fpMp¡. 

ifuf_p õ_pey dS>b|s A_¡ L$pe®iug 
lp¡hp S>ê$fu R>¡. õ_pey_u h©[Ý^ A_¡ Okpfp¡ `|fp¡ 
`pX$hp Aplpfdp„ âp¡V$u_ A_¡ L$p„Æey¼s `v$p\p£ 
lp¡hp S>ê$fu R>¡. r_erds ìepepd L$fhp¡. S>¡\u 
õ_pey L$kpe¡gp fl¡ R>¡. b¡ksu hMs¡ V$Ë$pf 
b¡khy„. M|„^ L$pY$u_¡ b¡khy„ _l]. M|„^ L$pY$u_¡ 
b¡khp\u `uW$dp„ L$fp¡X$_p dZL$pdp„ Mfpbu     
\pe R>¡. `uW$ A_¡ Mcp_p õ_pey vy$:Mhp gpN¡ 
R>¡ A_¡ L$fp¡X$_p dZL$pdp„ vy$:Mphp¡ \pe R>¡. 

ìepepd\u ùv$e_p õ_pey_u lpgQpg 
TX$`u \hp\u ðpkp¡ÃR>hpk_u q¾$ep TX$`u       
\pe R>¡ s¡\u ifuf_¡ Apµ[¼kS>_ A_¡ gp¡ludp„_p 
`p¡jL$sÐhp¡_p¡ `yóL$m `yfhW$p¡ dm¡ R>¡. 

dNS> Qgphp¡. 

1.	 ùv$e_p õ_peyA¡ lg_Qg_ L$ey¯ _l]. 
2.	 S>W$fdp„ AÞ_ Ney„ `Z S>W$f_p õ_peyAp¡A¡ 

lg_Qg_ L$ey¯ _l]. 

Ap sd¡ ÅZp¡ R>p¡ L¡$ ? 

õ_pey_p Aæepk_¡ Myology L$l¡ R>¡. 
õ_pey_p¡ d|mc|s NyZ^d® R>¡. "ApLy„$Q_ 
`pdhy„' ifufdp„ kp¥\u dp¡V$p¡ õ_pey Å„Odp„ 
A_¡ kp¥\u _p_p¡ õ_pey L$p_dp„ "õV¡$àk'   
_pd_p lpX$L$p„_¡ Å¡X$pe¡gp¡ R>¡.

AhLy„$Q_u
õ_pey

Dv$fue õ_pey

AhLy„$Q_u
õ_pey

qÜrifõL$ õ_pey
rÓc|Åc

Qsy:rifõL$

õ_pey

R>psu_p õ_pey

	 D`f_u : ÓZ¡e L©$rsdp„ lp\_p ¼ep cpN_p õ_pey_y„ ApLy„$Q_ L¡$ rir\guL$fZ \ey„ ?

Ap`Zp ifuf_p õ_pey l„d¡ip„ kd|ldp„ L$pe® L$f¡ R>¡. Äepf¡ L¡$V$gpL$ õ_pey_y„ ApLy„$Q_ \pe  Ðepf¡ 
bpL$u_p õ_pey_y„ rir\guL$fZ \pe R>¡. Apd rhrh^ ifuf q¾$epAp¡ ep¡Áe fus¡ Qpgy fpMhp_y„ S>ê$fu L$pd 
õ_pey L$f¡ R>¡. 
	 Ap`Zp bphX$pdp„ fl¡gp„ lpX$L$p„_u D`f Aph¡gp õ_pey_¡ qÜrifõL$ (Biceps) L$l¡ R>¡ A_¡ _uQ¡_u 
bpSy>A¡ Aph¡gp õ_pey_¡ rÓrifõL$ (Triceps) L$l¡ R>¡. 
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epv$ L$fp¡. 
1. Ap`Z¡ Mp^¡gp AÞ__y„ ifufdp„ iy„ \pe R>¡ ? 
2. Ap`Z¡ Mp^¡gy„ AÞ_ A¡ S> ê$`dp„ gp¡ludp„ cm¡ R>¡ L¡$ ? 

Mp^¡gp AÞ__y„ ê$`p„sf rhÖpìe (Ap¡Nm¡ s¡hp) 
OV$L$p¡dp„ \C_¡ `R>u gp¡ludp„ cm¡ R>¡. Ap q¾$ep_¡ 
"AÞ_`pQ_' L$l¡ R>¡. 

`pQ_s„Ódp„ AÞ__mu A_¡ `pQL$N°„r\Ap¡_p¡ 
kdph¡i \pe R>¡. AÞ__mu_u Ly$g g„bpC 9 duV$f R>¡ s¡dp„ 
dy¿eÐh¡ dyM, Nmy„, N°prkL$p, S>W$f, _p_y„ Ap„sfXy„$, dp¡Vy„$ 
Ap„sfXy„$, dgpie A_¡ Nyv$pÜpf lp¡e R>¡. gpmN°„r\, eL©$s, 
õhpvy$t`X$ Ap `pQL$N°„r\Ap¡ AÞ__mu_¡ Qp¡½$k W¡$L$pZ¡ 
Å¡X¡$gu lp¡e R>¡. 

`pQ_s„Ódp„ A_¡L$ B[ÞÖep¡ AÞ_ `Qphhp_y„ L$pd 
`Ý^rskf ̀ pf ̀ pX¡$ R>¡. AÞ_ ̀ pQ__p Sy>v$p-Sy>v$p sb½$p 
R>¡. v$f¡L$ sb½¡$ L$pe® L$fsu `pQ_¡[ÞÖe Sy>v$u R>¡ A_¡ v$f¡L$ 
sb½¡$ s¡ `p¡sp_y„ L$pd kyìeh[õ\s fus¡ `pf `pX¡$ R>¡. lh¡ 
Ap`Z¡ ̀ pQ_s„Ódp„_u B[ÞÖep¡_u fQ_p A_¡ L$pe® Å¡CA¡. 

v$p„s (Teeth)

AÞ_ `pQ__u iêAps dyMdp„ v$p„s_p L$pe®\u iê$      
\pe R>¡. v$p„s_p dy¿e afku v$p„s, Mugp (suÿZ v$p„s), v$pY$ 
A_¡ D`v$pY$ A¡hp âL$pf R>¡ A_¡ v$f¡L$_y„ L$pd rhi¡jsp`|Z® 
R>¡. âÐe¡L$ v$p„s D`f A¡_¡dg (v„$shëL) _pd_p L$W$Z 
`v$p\®_y„ AphfZ lp¡e R>¡. A¡_¡dg A¡ L¡$[ëied_p npf\u 
b_¡ R>¡. 

gpmdp„ "V$perg_' (AdpegµT) _pd_p¡ "DÐk¡QL$' 
lp¡e R>¡. s¡_p Üpfp õV$pQ®_y„ (L$p„Æ_y„) ê$`p„sf "dpëV$p¡T' 
_pd_u iL®$fpdp„ \pe R>¡.

_hp¡ iåv$ iuMp¡
DÐk¡QL$ (Enzyme)  

kÆhp¡_p ifufdp„ Tfsp„ A_¡ 
rhi¡j fpkperZL$ âq¾$ep L$fphu        
Ap`_pf ̀ v$p\®. DÐk¡QL$p¡ AÞ_`v$p\®dp„ 
a¡fapf gph¡ R>¡ s¡Ap¡ a¼s DÐâ¡fL$ sfuL¡$ 
L$pe® L$f¡ R>¡. s¡ _ lp¡e sp¡ Qep`Qe_u 
q¾$ep i¼e _\u. DÐk¡QL$p¡ kpdpÞe 
âL$pf_p âp¡V$u_ R>¡. DÐk¡QL$p¡ ipfuqfL$ 
sp`dp_¡ kp¥\u Ar^L$ q¾$epiug lp¡e 
R>¡. 

12.4 v$p„s

dNS> Qgphp¡. 

`pQ_s„Ó (Digestive system)

CÞV$f_¡V$ dpfp¡ rdÓ rhrh^ B[ÞÖes„Ó_u dprlsu d¡mhp¡. 
www.livescience.com, www.innerbody.com

Mp^¡gp AÞ__y„ `pQ_ \sy„ lp¡e Ðepf¡ b^p S> `p¡jL$ 
`v$p\®_y„ ê$`p„sf \sy„ li¡ L¡$  ?

afkuv$p„s

Mugp (suÿZ v$p„s) 

D`v$pY$

v$pY$

lpX$Ly„$

v„$shëL$ (Enamel)
v„$rs_ v$p„s_p 

d|m

S>X$by„

`¡Y$p„ 
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_p_y„ Ap„sfXy„$ : Ap Ap„sfXy„$ 
gNcN 6 duV$f gp„b„y R>¡ 
Al] dy¿eÐh AÞ_dp„ ÓZ 
`pQL$fkp¡ cm¡ R>¡. AÞ_ 
`pQ_ `R>u dm¡gp 
`p¡jL$`v$p\p£ gp¡ludp„ 
ip¡jphp_y„ L$pd `Z _p_p 
Ap„„sfX$pdp„ S> \pe R>¡. 

dp¡Vy„$ Ap„sfXy„$ : dp¡V$p Ap„sfX$p_u g„bpC 
Apif¡ 1.5 duV$f lp¡e R>¡. Al] a¼s 
`pZu_y„ ip¡jZ \pe R>¡. dp¡V$p Ap„sfX$p_p 
iê$Aps_p cpN_¡ "Aµ`¡ÞX$u¼k' _pd_p¡ 
_p_u _mu S>¡hX$p¡ cpN Å¡X¡$gp¡ lp¡e R>¡. 
_p_p ApsfX$pdp„ AÞ_y„ `pQ_ \ep `R>u, 
_-`Q¡gy„ AÞ_ A_¡ `Q¡gp AÞ_dp„\u 
h^¡gp O_`v$p\p£ dp¡V$p Ap„sfX$pdp„ Aph¡ 
R>¡. `pQ_q¾$ep `R>u h^¡gp Ap O_`v$p\p£ 
Nyv$pÜpf dpfas ifuf_u blpf a¢L$pe R>¡. 

dyMNylp : dp¢dp„ AÞ__p¡ L$p¡rmep¡ 
d|¼sp„_u kp\¡ S> `pQ_q¾$ep_u 
iê$Aps \C Åe R>¡. dp¢dp„ AÞ_ 
v$p„s hX¡$ Qhpe R>¡. s¡_p Vy$L$X$p \pe 
R>¡, v$mpe R>¡. 

gpmN°„r\ : L$p__u b|V$ A_¡ Nmp       
_ÆL$_u Æc_u _uQ¡ Aph¡gu Sy>v$u-
Sy>v$u N°„r\Ap¡dp„ gpm s¥epf \pe R>¡. 
Ðep„\u s¡ _rgL$p Üpfp dp¢dp„ Aph¡ R>¡. 
AÞ_ Qphhp_u q¾$ep v$fçep_ s¡dp„ 
gpm cmsu Åe R>¡. 

N°prkL$p : Ap _mu Nmp\u 
S>W$f ky^u AÞ_ ApNm ^L¡$g¡ 
R>¡. 

õhpvy$t`X$ : 
õhpvy$t`X$dp„\u õhpvy$fk 
Tf¡ R>¡. s¡dp„ A_¡L$ 
DÐk¡QL$p¡ lp¡e R>¡. 

Nmy„ (N°k_u-Pharynx) :  
AÞ__mu A_¡ ðpk_mu_p„ 
dyM, Nmpdp„ EOX¡$ R>¡. 

eL©$s : eL©$s ifuf_u kp¥\u 
dp¡V$u N°„r\ R>¡. eL©$s_¡ cf`|f 
f¼s `yfhW$p¡ \sp¡ lp¡e R>¡. 
eL©$s_y„ dy¿e L$pe® R>¡, 
"ÁgyL$p¡T_p¡ k„N°l L$fhp¡'. 
eL©$s_u _uQ¡ sfa r`Ñpie 
lp¡e R>¡. r`Ñpiedp„ eL©$s 
Üpfp Tf¡gp r`Ñfk_p¡ k„N°l 
lp¡e R>¡. Ap r`Ñfk _p_p 
Ap„sfX$pdp„ `lp¢Q¡ L¡$ Ðep„_p 
AÞ_dp„ cmu Åe R>¡. s¡\u 
AÞ__p NyZ^d® bv$gpe R>¡ 
A_¡ `pQ_q¾$ep kygc b_¡ 
R>¡. Ap D`fp„s [õ_Á^    
`v$p\p£_p `pQ_ dpV¡$ r`Ñfk 
S>ê$fu R>¡. r`Ñfkdp„ npf lp¡e 
R>¡.

S>W$f : AÞ__mu_p 
dp¡V$u \¡gu S>¡hp cpN_¡ 
S>W$f L$l¡ R>¡. S>W$f_u 
S>W$fN°„r\dp„\u S>W$ffk 
Tf¡ R>¡. S>W$fdp„ Aph¡gy„ 
AÞ_ hgp¡hpe R>¡. 
lpCX²$p¡¼gp¸fuL$ A¡rkX$, 
`¡àku_, çeyL$k(ïg¡ód) 
Ap ÓZ S>W$ffkdp„_p 
OV$L$p¡ AÞ_dp„ cmhp\u 
AÞ_ A¡rkX$^d} b_¡ 
R>¡¡. S>W$fdp„ dy¿eÒh¡ 
âp¡V$u__y„ rhOV$_ \pe 
R>¡. Mp^¡gp AÞ_dp„ 
S>W$fdp„_p DÐk¡QL$cmu 
s¥epf \e¡gy„ Muf S>¡hy„ 
`psm„y rdîZ _p_p 
Ap„sfX$pdp„ ^uf¡-^uf¡ 
ApNm ^L¡$gpe R>¡. 

12.5 `pQ_s„Ó
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Ap`Z¡ S> Ap`Ï„ Apfp¡Áe Å¡Mddp„ sp¡ _\u d|L$sp„ _¡ ! 
	 ìe[¼sÒh rhL$pkdp„ ipfuqfL$ Apfp¡Áe kp¥\u h^y dlÒh_y„ R>¡. Äepf¡ Ap`Zp 
ifufdp„_p b^p B[ÞÖes„Ó ìeh[õ\s L$pd L$fsp„ lp¡e Ðepf¡ "Ap`Ï„ Apfp¡Áe DÑd R>¡ 
"A¡d L$luA¡ R>uA¡. `f„sy ^|d°`p_, s„bpLy$ k¡h_, dÛ`p_ hN¡f¡ OpsL$ Ly$V¡$hp¡\u Apfp¡Áe 
bNX¡$ R>¡.
s„bpLy$ S>Þe `v$p\®, dÛ`p_, ^|d°`p__u `pQ_s„Ó `f \su Akf
	 s„bpLy$_p k¡h_\u dp¢, Nm„y, AÞ__mu s¡dS> `pQ_s„Ó_p AÞe Ahehp¡ 
ìeh[õ\s L$pe® L$fu iL$sp _\u. s„bpLy$_p k¡h_\u EgV$u, EbL$p (dmdm), dp\p_p¡ 
vy$:Mphp¡ \pe R>¡. s„bpLy$_p L$Z v$p„s, `¡Y$p„, dyMdp„_u ÐhQp_¡ Qp¢V$u fl¡ R>¡, A_¡ ^uf¡-
^uf¡ CÅ `lp¢QpX¡$ R>¡. hMs S>sp„ Ap cpN Mfpb \pe R>¡ s¡\u `¡Y$pdp„ kp¡Å¡ Aph¡, 
S>X$bp_p lg_Qg_\u h¡v$_p \pe, Nmp A_¡ Ap„sfX$pdp„ bmsfp \pe A_¡ A„sdp„ 
Lµ$Þkf \C_¡ d©Ðey \pe R>¡. 
dpfu c|rdL$p
·	 s„bpLy$ k¡h_, ^|d°`p_, dÛ`p__p¡ rhfp¡^ v$ip®hsp„ rQÓp¡, hp¼ep¡ s¥epf L$fu_¡ hN®, 

ipmp, kdpS>_y„ âbp¡^_ L$fhy„. Ap`Zp¡ `qfkf s„bpLy$dy¼s \ep¡ L¡$ _l] s¡_y„ Ýep_ 
fpMhy„. 

·	 Ap k„v$c£ kp¡N„v$_pdy„ s¥epf L$fu hN®dp„ A_¡ `qf`pW$dp„ g¡hy„.
·	 Apk`pk Ap âL$pf_u OV$_p Sy>Ap¡ sp¡ Ap`Zp `pgL$_¡ A_¡ rinL$_¡ L$l¡hy„. 

`pQ_s„Ó_u dlÒh_u N°„r\Ap¡, s¡dp„_p `pQL$ fk A_¡ s¡_p„ L$pep£

Aheh N°„r\ `pQL$fk/ öph L$pe®
dp¢ gpmN°„r\ gpm - V$perg_ L$p„Æhpmp `v$p\®_y„ dpëV$pµTdp„ ê$`p„sf L$f¡ R>¡.

S>W$f 
(lp¡S>fu)

S>W$fN°„r\ S>W$f fk
lpeX²$p¡¼gp¡qfL$ A¡rkX$
`¡àku_
çey¼k (ïg¡ód)

AÞ_ A¸rkX$ey¼s L$f¡ R>¡.
âp¡V$u_hpmp `v$p\®_y„ rhOV$_ L$f¡ R>¡.
S>W$f_p A„v$f_p `X$_y„ lpCX²$p¡¼gp¸fuL$ A¸rkX$\u fnZ 
L$f¡ R>¡.

_p_y„ 
Ap„sfXy„$

eL©$s 
(guhf)

r`Ñfk AÞ__¡ b¡rTL$ L$f¡ R>¡.
dp¡V$p d¡v$L$Zp¡_y„ _p_p L$Zdp„ ê$`p„sf (`pekuL$fZ) L$f¡ 
R>¡.

õhpvy$t`X$ õhpvy$fk 
qV²$àku_ 
gpe`¡T 
Adpeg¡T

âp¡V$u__y„ ê$`p„sf Aµrd_p¡ AµrkX$dp„ L$f¡ R>¡. 
Qfbu_„y ê$`p„sf a¡V$u A¡rkX$dp„ A_¡ [Ágk¡fp¡gdp„ L$f¡ R>¡. 
L$p„Æ_y„ iL®$fpdp„ ê$`p„sf L$f¡ R>¡.

Ap„Ófk âp¡V$u__y„ A¡rd_p¡ A¡rkX$dp„ ê$`p„sf L$f¡ R>¡. 
L$p„Æ_y„ ÁgyL$p¡Tdp„ ê$`p„sf L$f¡ R>¡. 
a¡V$_y„ aµV$u A¡rkX$dp„ A_¡ [Ágk¡fp¡gdp„ ê$`p„sf L$f¡ R>¡.
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õhpÝepe

1. Mpgu S>Áepdp„ L$p¦kdp„\u ep¡Áe `ep®e gMp¡.
A. `pQ_ q¾$ep_u iê$Aps ........... dp„\u \pe 

R>¡. (S>W$f/dyM) 
Ap.	`p„`Zdp„ ............ âL$pf_p õ_pey lp¡e R>¢ 

(A¥[ÃR>L$/ A_¥[ÃR>L$) 
B. õ_pey s„Ó_y„ ............ L$pe® _\u. 

(f¼sL$p¡j s¥epf L$fhp_y„/ lg_Qg_ L$fhp_y„)
C. ùv$e_p õ_pey ......... lp¡e R>¡. 

(kpdpÞe õ_pey / ùv$ õ_pey) 
D. v$mpC_¡ bpfuL$ \e¡gy„ AÞ_ ApNm ^L¡$ghp_y„

L$pe® ............ L$f¡ R>¡. (S>W$f/ Nmy)
2. L$lp¡ Å¡CA¡ dpfp¡ Å¡X$uv$pf L$p¡Z ?

"A' S|>\ 			   "b'S|>\
1. 	ùv$e õ_pey	 A. l„d¡ip„ ApLy„$Q_ ApLy„$Q_-

riq\guL$fZ_u Å¡X$udp„ 
L$pe® L$f¡ R>¡. 

2. 	õ_pey_¡ gu^¡ 	 Ap. _ \pL$sp„ Arhfs L$pe®
S> \pe R>¡. L$f¡ R>¡. 

3. `¡àku_ B. õ_pey_y„ Ar_e„rÓs
h¡v$_pde k„L$p¡Q_

4. `Ndp„ Np¡V$gp 	 C.	 S>X$bp_u Qphhp_u
QX$hp. 		  lg_Qg_

5. õ_pey D. 	S>W$fdp„_p¡ DÐk¡QL$
3. Mp¡Vy„$ L$p¡Z bp¡g¡ R>¡ ?

Aheh rh^p_ 
1. Æc dpfpdp„ fl¡gu õhpv$L$rgL$p 

a¼s duW$p¡ õhpv$ Ap¡mM¡ R>¡. 
2. eL©$s lz„ ifufdp„_p¡ kp¥\u dp¡V$p¡ 

Aheh Ry>„. 
3. dp¡Vy„$ Ap„sfXy„$ dpfu g„bpC 7.5 duV$f R>¡. 
4. Aµ`¡ÞX$u¼k `pQ__u q¾$ep dpfp rh_p 

\pe S> _l]. 
5. _p_y„ Ap„sfXy„$ DÐkS>®_ q¾$epdp„ dpfp¡ 

dlÒh_p¡ klcpN R>¡.

4. L$pfZp¡ gMp¡.
A. S>W$fdp„ Aph¡gy„ AÞ_ A¡rkX$^d} (A¸rkX$uL$)

b_¡ R>¡.
Ap.	ùv$e_p õ_pey_¡ A_¥[ÃR>L$ õ_pey L$l¡ R>¡.
B. dpv$L$ `v$p\p£_y„ k¡h_ L$fhy„ _rl.
C. sdpfp ifuf_p õ_peyAp¡ L$kpe¡gp A_¡

L$pe®iug lp¡hp Å¡CA¡.
5. _uQ¡_p âï_p¡_p„ DÑf gMp¡.

A. õ_pey_p dy¿e âL$pf L¡$V$gp ? ¼ep ¼ep ?
Ap.	r`Ñ (A¸kuX$uV$u) \hp_y„ L$pfZ iy„ ? s¡_u

ifuf `f iu Akf \pe R>¡ ? 
B. v$p„s_p dy¿e âL$pf L$ep? v$f¡L$_p L$pe® gMp¡.
C. _p_p Ap„sfX$pdp„ \su `pQ_q¾$ep_y„ hZ®_ 

L$fp¡.
6. `pQ_s„Ó_u ApL©$rs v$p¡fu b^p cpN_¡ ep¡Áe _pd

Ap`p¡.

D`¾$d :		
1. Apfp¡Áe kyfnp k„b„^us QpV®$ s¥epf L$fp¡.
2. `pQ_s„Ó `f Powerpoint Presentation

s¥epf L$fu hN®dp„ fS|> L$fp¡.

31 d¡ ÅNrsL$ s„bpLy$ k¡h_ rhfp¡r^ qv$_ A_¡ 7 A¡râg ÅNrsL$ Apfp¡Áe qv$_

t t t
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L$lp¡ Å¡CA¡ !
fp¡tS>v$p Æh_dp„ Ap`Z¡ A_¡L$ dp_hr_rd®s `v$p\p£ Å¡CA¡ R>¡, s¡ ip dpV¡$ 

r_dp®Z L$fhpdp„ Aph¡ R>¡?

dNS> Qgphp¡. 
`¡Þkug_u AZu L$pY$hu, fp¡V$gu i¡L$hu, AÞ_ 

kuThhy„ (bpahy„, fp„^h„y) Ap a¡fapf Ap`Zp dpV¡$ 
D`ep¡Nu R>¡ s¡\u Aphp a¡fapf_¡ "apev$pL$pfL$ a¡fapf' 
L$l¡ R>¡. s¡ S> fus¡ dpZk_¡ lpr_ `lp¢QpX$_pfp L¡$ 
bu_ S>ê$fu a¡fapf_¡ r_fy`ep¡Nu a¡fapf L¡$ "lpr_L$pfL$ 
a¡fapf' L$l¡ R>¡.

1. 	hphpTp¡X$p\u EMX$u Ne¡gy„ TpX$ ¼ep¡ a¡fapf 
R>¡?

2.	 v|$^_y„ v$l] \hy„ A¡ ¼ep¡ a¡fapf R>¡ ?

r_funZ L$fu A_¡ QQp® L$fp¡.

L$lp¡ Å¡CA¡ !

TpX$`f\u am `X$hy„, gp¡M„X$_y„ L$V$phy„, hfkpv$ `X$hp¡, rhÛys v$uhp¡ Qpgy L$fhp¡, ipL$cpÆ kdpfhp, 
hN¡f¡ q¾$epAp¡_y„ b¡ cpNdp„ hN}L$fZ L$fhp L$C L$C bpbsp¡ rhQpfip¡ ? 	

D`f_p a¡fapfdp„ ¼ep a¡fapf Ap`d¡m¡ A\hp Ly$v$fsu fus¡ \pe R>¡ ? 

`pR>gp ^p¡fZdp„ Ap`Z¡ a¡fapf_p L¡$V$gpL$ Dv$plfZp¡_p¡ Aæepk ¼ep£ R>¡. v$p.s. am_y„ `pL$hy„, 
v|$^ bNX$u S>hy„ hN¡f¡ Ly$v$fsu a¡fapf (Natural change) R>¡. Aphp AÞe Ly$v$fsu a¡fapf_p„ Dv$plfZp¡ 
¼ep„ R>¡ ? 

sdpfu Apk`pk `v$p\®dp„ \sp a¡fapf sd¡ Å¡ep R>¡ L¡$ ? Ap `pW$dp„ Ap`Z¡ a¡fapf rhi¡ rhõspf`|h®L$ 
dprlsu d¡mhuiy„ ? 

_uQ¡_p„ rQÓp¡dp„ `v$p\®dp„ ¼ep a¡fapf \pe R>¡ ? L¡$hu fus¡ \pe R>¡ ? 

13.1 rhrh^ a¡fapf

1.	 dp_hr_rd®s a¡fapf A¡V$g¡ iy„?
2.	 Ap`Zu Apk`pk \sp a¡fapf `pR>m L$ep„ L$pfZp¡ lp¡e R>¡?

dNS> Qgphp¡.

13. a¡fapf - cp¥rsL$ A_¡ fpkperZL$
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rhQpf L$fp¡.

sd¡ rhrh^ a¡fapf_u epv$u b_phu s¡_y„ Ly$v$fs r_rd®s R>¡ L¡$ dp_h r_rd®s s¡dS> apev$pL$pfL$ R>¡ L¡$ 
lpr_L$pfL$? A¡ âdpZ¡ hN}L$fZ L$fp¡. ldZp„ ky^u Ap`Z¡ a¡fapf_p L¡$V$gpL$ âL$pf Å¡ep. lh¡ Å¡CA¡ azÁNp¡ 
awV$hp¡ A_¡ am `pL$hy„ - Ap bÞ_¡ a¡fapf dpV¡$ kde_u ×rô$A¡ rhQpf L$fuA¡ sp¡ iy„ L$lu iL$pe ? 

"azÁNp awV$hp_p¡' kde, "am `pL$hp_p' kde L$fsp„, M|b S> Ap¡R>p¡ R>¡ S>¡ a¡fapf Ap¡R>p kdedp„       
\pe s¡_¡ "iuO°L$pgu_ a¡fapf' L$l¡ R>¡. Äepf¡ am `pL$hp_u q¾$ep "v$uO®L$pgu_ a¡fapf' R>¡.

dNS> Qgphp¡.
sdpfu Apk`pk b_sp iuO° A_¡ v$uO®L$pgu_ a¡fapf_p„ rhrh^ 

Dv$plfZp¡ L$lp¡.

\p¡X$u N„ds !

1. 	 L$pQ_p Vy$L$X$p_u b_¡gu L$X$uAp¡dp„\u afu `l¡gp„ S>¡hp¡ Vy$L$X$p¡ b_i¡ L¡$ ? 

2. 	 duZbÑu `uNpmu_¡ afu duZbÑu b_phu iL$pe L¡$ ?
L$lp¡ Å¡CA¡ !

duZ `uNmu_¡ afu duZ S> b_¡ R>¡. Ap q¾$ep afu_¡ afu 
L$fu iL$pe R>¡. A¡V$g¡ L¡$ EgV$k|gV$ R>¡. âhplu duZdp„\u O_ 
A_¡ O_dp„\u âhplu duZ b_¡ R>¡. Aphp a¡fapf_¡ "`qfhs®_ue 
a¡fapf' L$l¡ R>¡. `f„sy `pL¡$gu L¡$fu_y„ ê$`p„sf afu `pRy>„ L$pQu L¡$fudp„ 
\sy„ _\u. gpL$Xy„$ bmu Nep `R>u s¡_u fpMdp„\u `pRy>„ gpL$Xy„$ 
dmsy„ _\u. 

dNS> Qgphp¡.

A`qfhs®_ue a¡fapf A¡V$g¡ iy„? 
s¡_p„ L¡$V$gpL$ Dv$plfZp¡ Ap`p¡. 

1. qv$hk `R>u iy„ Aph¡ ? 	 4. TpX$`f b¡W¡$gy„ `nu DX$u Åe.
2. k|ep£v$e `R>u iy„ \pe ? 	 5. `|f Aphhy„.
3. kdyÖdp„ cfsu `R>u iy„ Aph¡ ? 	 6. DëL$p`ps		

L$lp¡ Å¡CA¡.

D`f_p„ Dv$plfZp¡_p¡ rhQpf L$fsp„ L¡$V$gpL$ a¡fapf Qp¡½$k kde `R>u afu-afu \pe R>¡ Aphp a¡fapf_¡ 
"Aphs} a¡fapf' L$l¡ R>¡. Äepf¡ buÅ L¡$V$gpL$ a¡fapf A¡L$hpf \C Nep `R>u afu `pR>p ¼epf¡ \i¡ s¡ L$lu 
iL$pe _rl, A_¡ Å¡ afu A¡ S> a¡fapf \pe sp¡ `Z hÃQ¡_p¡ kdeNpmp¡ kdp_ fl¡sp¡ _\u Aphp a¡fapf_¡ 
"A_phs} a¡fapf' L$l¡ R>¡. 

kprlÐe : L$pQ_u b„NX$uAp¡_p Vy$L$X$p, duZbÑu d¡Qbpµ¼k hN¡f¡. 
L©$rs : L$pQ_u b„NX$u_p¡ A¡L$ Vy$L$X$p¡ Ap„NmuAp¡ hÃQ¡ `L$X$u duZbÑu_u Äep¡sdp„ fpMp¡. Vy$L$X$p_p¡ 
dÝecpN Nfd \i¡ A_¡ bÞ_¡ R>¡X$p Nfdu\u v|$f fpMhp_u L$pmÆ fpMp¡. S>¡d S>¡d dÝecpN Nfd 
\i¡ s¡d s¡d v$bpZ\u hp„L$p¡ hmsp¡ S>i¡. Apd sdpfu Ap„NmuAp¡ hÃQ¡ `L$X¡$gp bÞ_¡ R>¡X$p _ÆL$ 
Aphsp„ Å¡X$pC S>i¡ A¡V$g¡ Nfdu Ap`hp_y„ b„^ L$fu L$pQ W„$X$p¡ \hp v$p¡. 
	 Apd b^p f„Nub¡f„Nu Vy$L$X$p_¡ A¡L$d¡L$dp„ AV$L$phu_¡ ky„v$f sp¡fZ b_phu iL$pe. rhrh^ 
ApL$pfdp„, rhrh^ f„N_p sp¡fZ\u Of A_¡ ipmp kÅhp¡.
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1. riepmp¡, D_pmp¡, Qp¡dpky Ap F>sy bv$g ¼ep âL$pf_p¡ a¡fapf R>¡ ? 
2. OqX$epmdp„ khpf_p 6 \u kp„S>_p 6 hpÁep ky^u Aphs} bv$g i¡dp„ 
i¡dp„ S>Zpep¡ ? L¡$V$gu hpf?

dNS> Qgphp¡. 

r_funZ L$fp¡. 1. 	 bpSy>_p rQÓdp„ v$ip®h¡gp L$ep a¡fapf nrZL$ 
R>¡ ? 

2. 	 ¼ep a¡fapf L$pedu R>¡ ? 

3.	 ¼ep a¡fapfdp„ d|m `v$p\® bv$gpep¡ ? 

4. 	 ¼ep a¡fapfdp„ d|m `v$p\® A¡hp¡ S> füp¡ ? 

5. 	 ¼ep a¡fapfdp„ _hp NyZ^d® ^fphsp¡ sØ_     
_hp¡ `v$p\® s¥epf \ep¡ ? 
D`f_p a¡fapf dpV¡$_p Dv$plfZp¡_p¡ rhQpf 

L$fsp„ S>¡dp„ d|m `v$p\®_p NyZ^d® s¡_p s¡S> füp, 
A¡V$g¡ L¡$ b„^pfZ L$ped füy„, _hp¡ `v$p\® bÞep¡   
_rl, Aphp a¡fapf_¡ "cp¥rsL$ a¡fapf' (Physical 
change) L$l¡ R>¡.

S>¡ a¡fapf_¡ gu^¡ d|m `v$p\®_p NyZ^d® 
bv$gpC_¡ _hp¡ AgN NyZ^d®hpmp¡ `v$p\® s¥epf 
\ep¡ s¡hp a¡fapf_¡ "fpkperZL$ a¡fapf' (Chemical 
change) L$l¡ R>¡. 

1. `v$p\®_y„ Ahõ\p„sf \s„y lp¡e Ðepf¡ L$C L$C q¾$epAp¡ \pe R>¡ ?

2. hpV$L$udp„ `pZu gC s¡_¡ Nfdu Ap`sp„ iy„ \i¡?
epv$ L$fp¡. 

âhplu_y„ bpó`dp„ ê$`p„sf \hp_u q¾$ep A¡V$g¡ bpó`uch_. L$`X$p„ k|L$php„, kdyÖdp„\u duW„y$ s¥epf 
\h„y, hN¡f¡ bpó`uch_\u i¼e bÞey„. S>gQ¾$dp„ Ap`Z¡ rhrh^ q¾$epAp¡_p¡ Aæepk L$ep£ R>¡, s¡ q¾$epAp¡ 
L$C L$C? Ap q¾$epAp¡ \C Ðepf¡ `pZu_p¡ d|m NyZ^d® bv$gpep¡ L¡$ ? `pR>gp ^p¡fZdp„ Ap`Z¡ Ap¡Nmhy„, 
DÐL$g_, Ng_, W$pfZ hN¡f¡_p¡ Aæepk L$ep£ R>¡. Ap b^u q¾$epAp¡ cp¥rsL$ a¡fapf_p„ Dv$plfZp¡ R>¡.

dNS> Qgphp¡. gpL$X$pdp„\u V¡$bg b_phhy„, gpL$X„y$ bpmhy„ L$pQ_u hõsy s|V$hu, V$pd¡V$p„ 
`pL$hp„, gp¡M„X$_y„ L$V$phy„, Ap_y„ fpkperZL$ A_¡ cp¥rsL$ a¡fapfdp„ hN}L$fZ L$fp¡. 

L$fu Sy>Ap¡. kprlÐe : b_®f, bpó``pÓ, kpL$f, duZbÑu hN¡f¡.

13.2  rhrh^ fpkperZL$ A_¡ cp¥rsL$ a¡fapf

L©$rs : bpó``pÓdp„ kpL$f (Mp„X$) gp¡, s¡_¡ rÓ`pC õV¡$ÞX$ `f d|L$u b_®f\u DóZsp Ap`p¡. ApL$pfdp„ \sp 
rhrh^ a¡fapf_y„ r_funZ L$fp¡. bpó``pÓ_p srme¡ L$pmp¡ `v$p\® bpL$u fl¡ Ðepf¡ Nfdu Ap`hp_y„ b„^ L$fp¡. 
	 D`fp¡¼s L©$rsdp„ \e¡gp¡ a¡fapf ¼ep âL$pf_p¡ R>¡ ? 



91

nfZ (MhpZ - Corrosion)
gp¡M„X$_u hõsy L$V$pe R>¡ Ðepf¡ s¡_p `f fpsp f„N_p 

\f v¡$Mpe R>¡. sp„bp `f gugpi `X$sp f„N_p¡ \f v¡$Mpe R>¡. 
Ap q¾$ep_¡ ^psy_y„ "nfZ' L$l¡ R>¡. nfZ\u hõsyAp¡ kX¡$ R>¡, 
_bmu ̀ X¡$ R>¡. lhpdp„_p¡ Apµ[¼kS>_, c¡S> A_¡ fkpeZp¡_u 
hfpm\u nfZ \pe R>¡.

sd¡ Ap ÅZp¡ R>p¡ L¡$ ? 

nfZ (L$pV$) fp¡L$hp dpV¡$ gp¡M„X$_u  hõsy 
`f S>ks_p¡ `psmp¡ g¡̀  gNphhpdp„ Aph¡ 
R>¡. s¡_¡ "N¡gìl_peT¡i_' L$l¡ R>¡. sp„bp-
r`Ñm_p hpkZp¡_¡ L$\uf_p¡ g¡̀  gNpX$hpdp„ 
Aph¡ R>¡ s¡_¡ "L$gpC L$fhu' A¡d L$l¡ R>¡. 

s„Óop__p Ap eyNdp„ `pDX$f  L$pµV$]N 
S>¡hu _hu `Ý^rs rhL$rks \C R>¡. Apdp„ 
rhrh^ f„NR>V$p lp¡e s¡hp g¡̀  (L$p¡V$]N) 
gp¡M„X$, Aµëeyrdr_ed hN¡f¡ ^psy `f L$fhpdp„ 
Aph¡ R>¡. S>¡\u ^psy_y„ nfZ (MhpZ) \sy„ 
_\u.

l„d¡ip„ epv$ fpMp¡.

a¡fapf_y„ hN}L$fZ L$fsu hMs¡ A¡L$ kde¡ 
A¡L$ S> L$kp¡V$u/dp`v„$X$ _p¡ rhQpf \pe R>¡ s¡ 
S> fus¡ A¡L$ S> a¡fapf dpV¡$ Sy>v$pSy>v$p dp`v$„X$/
L$kp¡V$u_p¡ `Z rhQpf iL$pe R>¡.

õhpÝepe

1. afL$ õ`ô$ L$fp¡. saphs gMp¡.
A. cp¥rsL$ a¡fapf - fpkperZL$ a¡fapf
Ap.	Aphs} a¡fapf - A_phs} a¡fapf
B. Ly$v$fsu a¡fapf - dp_hr_rd®s a¡fapf

2. _uQ¡_p a¡fapf ¼ep ¼ep âL$pfdp„ Aphi¡ ? ip
dpV¡$ ? s¡ gMp¡.
A. v|$^_y„ v$l] \hy.
Ap.	aV$pL$X$p¡ awV$hp¡.
B. ^fsuL„$` \hp¡
C. `©Õhu_y„ k|e® afs¡ `qfc°dZ
D. [õâ„N spZhu.

3. L$pfZp¡ gMp¡/ L$lp¡.

A. lhpQ|õs AÞ_ `v$p\® Mfuv$su hMs¡ s¡_p
`¡L$]N `f dyv$s_u spfuM s`pku g¡hu.

Ap.	gp¡M„X$_u hõsy_¡ f„N gNphhp¡. 

B. gpL$X$p_u hõsy_¡ `pµrgi L$fphhy„.

C. sp„bp-r`Ñm_p„ hpkZp¡_¡ L$gpC L$fhu.

D. k|L$p¡ ê$dpg `pZudp„ bp¡msp„ sfs cu_p¡ \pe
R>¡. Äepf¡ s¡_¡ k|L$psp„ hpf gpN¡ R>¡.

4. i¡_p¡ rhQpf L$fip¡ ?
A. `v$p\®dp„ \e¡gp¡ cp¥rsL$ a¡fapf Ap¡mMhp¡ R>¡.
Ap.	`v$p\®dp„ \e¡gp¡ fpkperZL$ a¡fapf Ap¡mMhp¡

R>¡. 
5. aL$fp¡ hp„Qu_¡ a¡fapf_p rhrh^ âL$pf _p¢^p¡.

		 kp„S>_p 6 hpNhp Apìep lsp. k|e® Aõs \sp¡ 
lsp¡. ^udp¡ `h_ hpsp¡ lsp¡. TpX$_p„ `p_ lgsp„ 
lsp„. kprlg Ap„NZpdp„ dpV$u_p„ `]X$p„ b_phu 
Sy>v$p„ Sy>v$p„ fdL$X$p„ b_phsp¡ lsp¡. c|M gpNu A¡V$g¡ 
s¡ Ofdp„ Nep¡. dçduA¡ L$ZL$ bp„^u `|fuAp¡ smu. 
Nfd Nfd `|fuAp¡ Mpsp„-Mpsp„ s¡_y„ Ýep_ 
bpfudp„\u blpf Ney„. Å¡ey„ sp¡ hfkpv$ Qpgy lsp¡. 
huS>mu QdL$su lsu. d„v$ âL$pidp„ kprlg 
S>dhp_p¡ Ap_„v$ gC füp¡ lsp¡.

D`¾$d :		
`pDX$f L$pµV$]N, õâ¡ `¡ÞV$]N Aphp„ L$pd Äep„ \sp„ 
lp¡e Ðep„_u dygpL$ps gp¡, dprlsu d¡mhu s¡_u _p¢^ 
s¥epf L$fp¡.

t t t
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1. `v$p\®_u Ahõ\pAp¡ L¡$V$gu ? L$C L$C ? 	 2. `v$p\®_„y Ahõ\p„sf ip_p gu^¡ \pe R>¡ ? 
3. `v$p\®_p NyZ^dp£ L$ep R>¡ ? 	 4. b^p `v$p\®_p NyZ^dp£ A¡L$kfMp S> lp¡e R>¡ L¡$ ?

NyZ^d® `f\u `v$p\®_y„ hN}L$fZ L$fp¡.
 	 `pZu, \dp£L$p¡g, dpV$u, gp¡M„X$, L$p¡gkp¡, L$pNm, fbf, sp„bp_p¡ spf, k|smu, àgpõV$uL$_y„ fdL$X$y„.

epv$ L$fp¡.

L$lp¡ Å¡CA¡ !
1. hõsy i¡_u b_¡gu R>¡ ? 

2. dpV$u, huS>mu_p spf (rhÛys spf) , fkp¡C_p„ hpkZ, Mugp, V¡$bg-Myfiu 
bpfu_p L$pQ, duWy„$, kpL$f hN¡f¡ fp¡tS>v$p h`fpi_u hõsy i¡_u b_¡gu R>¡ ? 

Öìe (Matter)
	 hõsy S>¡_u b_¡gu R>¡ s¡_¡ `v$p\® L$l¡hpe A\hp Öìe L$l¡hpe. rhop__u `qfcpjpdp„ A¡L$ k„L$ë`_p 
dpV$¡ A¡L$ S> iåv$ h`fpsp¡ lp¡hp\u hõsy S>¡_u b_¡gu R>¡, s¡_¡ rhop__u `qfcpjpdp„ Öìe (Matter)  L$l¡ 
R>¡. 

dNS> Qgphp¡. 

L$fu Sy>Ap¡. 
	 1. Qp¡L$_p¡ Vy$L$X$p¡ gC s¡_p _p_p L$Zp¡ \pe s¡d L$fp¡. iy„ \i¡ ? 
	 2. iplu_y„ V$u`y„ ê$dpg\u g|R>p¡. iy„ \ey„ ?  			 
	 3. AÑf_u bpV$gu_y„ Y$p„L$Zy„ Mp¡gp¡. 

O_, âhplu, hpey Ahõ\pdp„ fl¡gu hõsyAp¡dp„ fl¡gp Öìe_¡ L$pfZ¡ S> hõsy_p NyZ^dp£ _½$u \pe 
R>¡. hõsy_p bpfuL$ L$Zdp„ `Z hõsy_p S> NyZ^d® lp¡e R>¡. v$p.s. Qp¡L$_p¡ f„N, iplu_p¡ f„N, AÑf_u kyN„^ 
hN¡f¡ NyZ^d® s¡ S> Öìe_u b_¡gu lp¡e s¡ Öìe_p S> NyZ^d® s¡ hõsydp„ lp¡e R>¡. 

1. Ap`Zu Apk`pk Ap`Z¡ A_¡L$ hõsyAp¡ Å¡CA¡ R>uA¡, s¡_¡ õ`i® L$fuA¡ R>uA¡. s¡_p NyZ^dp£_p¡ 
Aæepk L$fuA¡ R>uA¡. Ap b^u hõsydp„ A¡L$ S> âL$pf_y„ Öìe lp¡e R>¡ L¡$ Sy>v$p-Sy>v$p âL$pf_y„ Öìe lp¡e R>¡ ? 

2. OX$¡gu d|rs®, kp¡_y„, v|$^, `pZu, gpL$X$p_y„ `pqV$ey„, L$p¢q¾$V$, duWy„$, dpV$u, L$p¡gkp¡, ^ydpX$p¡, ifbs, 
fp„^¡gu MuQX$u, hfpm hN¡f¡_y„ s¡dp„ fl¡gp Öìe_p õhê$` `f\u (A¡V$g¡ L¡$ Öìe OV$L$ A¡L$ S> R>¡ L¡$ A_¡L$, 
A_¡ O_, âhplu L¡$ hpey Ahõ\pdp„ R>¡ ?) s¡ A_ykpf hN}L$fZ L$fp¡. 

Öìe_y„ L$Z õhê$` A_¡ NyZ^d®

 14. sÒh, k„ep¡S>_, rdîZ
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1.	 A¡L$ Ágpkdp„ R>gp¡R>g `pZu cfp¡ A_¡ `Õ\f _p„Mp¡, iy„ \ey„ ? 
2.	 A¡L$ ÓpS>hy„ gC A¡L$ `ëgpdp„ _p_p¡ A_¡ buÅ `ëgpdp„ dp¡V$p¡ `Õ\f d|L$p¡. ¼ep 

`ëgp_y„ hS>_ h^i¡? ip dpV¡$ ? 
L$fu_¡ Sy>Ap¡.

 	 D`f_u L©$rs\u Öìe_p¡ ¼ep NyZ^d® L$lu iL$ip¡ ?
	 hõsy_¡ Öìedp_ (v$m-m) lp¡e R>¡ S>¡ ÓpS>hp\u dp`u iL$pe R>¡. s¡dS> hõsy S>Áep fp¡L¡$ R>¡ (A¡V$g¡ 
L¡$ s¡_¡ L$v$ lp¡e R>¡) Apd v$m A_¡ L$v$ Ap bÞ_¡ NyZ^d®, hõsy S>¡_u b_¡gu R>¡ s¡ Öìe_¡ gu^¡ âpàs \pe 
R>¡. Apd Öìe_¡ Öìedp_ (m) A_¡ L$v$ (v) lp¡e R>¡. Apd b¡ dlÒh_p NyZ^d® Öìedp„ lp¡e R>¡. 

Ly$v$fsdp„ dmu Aphsp„ A_¡L$ Öìep¡ iyÝ^ ê$`dp„ lp¡e R>¡ A¡V$g¡ L¡$ A¡L$ S> OV$L$ lp¡e R>¡ A¡L$ S> OV$L$ 
lp¡e s¡hp Öìe_¡ rhop__u `qfcpjpdp„ `v$p\®  (Substance) L$l¡ R>¡. v$p.s. kp¡_y„, lufp¡, `pZu, Q|_p¡ 
hN¡f¡... s¡ S> âdpZ¡ b¡ L¡$ b¡\u h^y Öìep¡ c¡Np dmu_¡ S>¡ `v$p\® b_¡ R>¡, s¡_¡ rdîZ (Mixtures)  L$l¡ R>¡.

L$fu Sy>Ap¡.  

dNS> Qgphp¡.

1. 	 Qp_p hpkZdp„ `pZu gC s¡_p `f Y$p„L$Z (R>ub„y) d|L$p¡. EL$m¡ Ðep„ ky^u 
Nfd L$fp¡. Y$p„L$Z_u _uQ¡_u bpSy>A¡ iy„ v¡$Mpe R>¡ ? 

2. 	 azhpfZu_p `„`dp„ (õâ¡ bpµV$gdp„) `pZu cfu azhpfp¡ DX$php¡. r_funZ L$fp¡. 

	 Qp_p hpkZdp„ Y$p„L$Z_u _uQ¡ s¥epf \e¡gp `pZu_p 
V$u`p„, EL$msp `pZu_u hfpm_y„ W$pfZ (k„O__) \hp\u 
s¥epf \pe R>¡. hfpmdp„ `pZu_p k|ÿdL$Zp¡ lp¡e R>¡ S>¡ v¡$Mpsp 
_\u.  azhpfp¡ A¡ `pZu_p S> k|ÿd tbvy$_p¡ b_¡gp¡ R>¡. Apd 
v$f¡L$ `v$p\® k|ÿdL$Zp¡_p¡ b_¡gp¡ lp¡e R>¡. `v$p\®_p¡ _p_pdp„ 
_p_p¡ L$Z A¡V$g¡ AÏ (Molecule) A_¡ AÏ_p¡ _p_pdp„ 
_p_p¡ L$Z A¡V$g¡ `fdpÏ (Atom). Å¡ `v$p\®_p AÏdp„ A¡L$ 
S> âL$pf_p `fdpÏ lp¡e s¡_¡  d|msÒh (Element) L$l¡ R>¡. 

d|msÒh_y„ rhOV$_ L$fhp\u _hp¡ `v$p\® dmsp¡ _\u. 
d|m Öìe_p L$Zp¡dp„ A¡L$ S> âL$pf_p `fdpÏAp¡ lp¡e R>¡. 
`fdpÏ   _fu Ap„M¡ v¡$Mpsp _\u `f„sy L$fp¡X$p¡ `fdpÏ c¡Np \
pe A¡V$g¡ s¡_y„ L$v$ ×íedp_ \pe s¡V$gy„ dp¡Vy„$ v¡$Mpe R>¡. Sy>v$p„-
Sy>v$p„ d|msÒhdp„ fl¡gp„ `fdpÏ_y„ v$m (Öìedp_) A_¡ L$v$ 
Sy>v$p„-Sy>v$p„ lp¡e R>¡. 

sd¡ Ap ÅZp¡ R>p¡ L¡$ ?

	 ApS> ky^u h¥opr_L$p¡A¡ Ly$g 118 d|msÒhp¡ ip¡Ýep„ R>¡ s¡ `¥L$u 92 d|msÒhp¡ Ly$v$fsdp„ dmu 
Aph¡ R>¡. Äepf¡ bpL$u_p dp_hr_rd®s R>¡. lpCX²$p¡S>_, Ap¸[¼kS>_, _pCV²$p¡S>_, L$pb®_, gp¡M„X$, 
`pfp¡, sp„b„y Ap dlÒh_p„ d|msÒhp¡ R>¡. k„ip¡^_ L$fu _hp„ d|msÒhp¡_u ip¡^ Qpgy R>¡. 

14.1  ahpfZu `„`

d|msÒh (Element)

	 `pZu, ifbs, gp¡M„X$, L$p¡gkp¡, lhp, duWy„$, sp„b„y r`Ñm, dpV$u Ap 
b^pdp„ rdîZ ¼ep R>¡ s¡ Ap¡mMp¡. 
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1. 	lhpdp„ ¼ep„ ¼ep„ d|msÒhp¡ R>¡. 
2. 	L$pb®_-X$pe-Ap¸¼kpCX$ A¡ d|msÒh R>¡ L¡$ ? 
3. 	 rhrh^ d|msÒhp¡dp„ fl¡gp ̀ fdpÏ A¡L$ kdp_ 

lp¡e R>¡ L¡$ rcÞ_ ? 	                     

	 CÞV$f_¡V$ A\hp k„v$c® `yõsL$p¡dp„\u d|msÒhp¡_u dprlsu d¡mhu _uQ¡ âdpZ¡ L$p¡W$p¡ s¥epf L$fp¡. 

d|msÒh_y„ _pd k„op d|msÒh_u ip¡^ Ahõ\p d|msÒh_u rhi¡jsp A_¡ D`ep¡N

dNS> Qgphp¡.

L$lp¡ Å¡CA¡ ! 

Ap h¥opr_L$ \C Nep
	 X¡$dp¡¾$uV$k¡ d|msÒh_p _p_p L$Z_¡ `fdpÏ _pd Apàey„, L$pfZ N°uL$ 
cpjpdp„ atomos A¡V$g¡ ArhcpÄe, dpV¡$ `fdpÏ_¡ atom L$l¡ R>¡. 
	 `fdpÏ r_dp®Z L$fu iL$pe _l]. s¡dS> s¡_y„ lÆ _p_p L$Zp¡dp„ rhcpS>_ 
L$fu iL$pe _l], s¡_p¡ _pi `Z L$fu iL$pe _l], Ap rkÙp„s S>lpµ_ X$pëV$_¡ k_ 
1803 dp„ dp„X$ép¡. s¡dS> d|msÒh v$ip®hhp dpV¡$ rhriô$ rQŒp¡_p¡ `Z D`ep¡N 
L$ep£. S>¡d L¡$, © sp„by, + këaf, � lpCX²$p¡S>_.

	 Ly$v$fsdp„ Apµ[¼kS>_ hpey ê$`¡ dm¡ R>¡. 
Apµ[¼kS>_dp„ (O-_p) b¡ `fdpÏ c¡Np \C 
A¡L$ AÏ (Atom) b_¡ R>¡. lhpdp„ Ap¸[¼kS>_ 
l„d¡ip„ AÏ_p ê$`¡ dm¡ R>¡. `fdpÏ S>¡d _fu 
Ap„M¡ v¡$Mpsp¡ _\u s¡d AÏ `Z _fu Ap„M¡ 
v¡$Mpsp¡ _\u. 

	 Dr., H.M., AC, Adv., C.M., DC hN¡f¡ k„rnàs _pdp¡ iy„ v$ip®h¡ R>¡ ? 

fp¡tS>v$p Æh_dp„ Ap`Z¡ A_¡L$ W¡$L$pZ¡ 
k„rnàs (V|„$L$pnfu) _pd_p¡ D`ep¡N L$fuA¡ R>uA¡. 
s¡ S> fus¡ d|mÖìep¡_p _pd dpV¡$ `Z Ap S> `Ùrs 
h`fpe R>¡. 

d|msÒhp¡ dpV¡$ k„op (Anf) hp`fhp_u 
`Ùrs h¥opr_L$ bT£rgek¡ iê$ L$fu. d|msÒh_p      
_pd_p¡ k„n¡` L$fu_¡ k„op b_¡ R>¡. âÐe¡L$ d|msÒh_u 
k„op A„N°¡Æ d|mpnf hp`fu_¡ v$ip®hpe R>¡. 

bpSy>_p L$p¡W$pdp„ L¡$V$gpL$ d|msÒhp¡ A_¡ s¡_u 
k„op Ap`u R>¡. Äepf¡ b¡ L¡$ h^y d|msÒh_p â\d 
Anf kdp_ lp¡e Ðepf¡ k„op gMhp dpV¡$ Anf_u 
Å¡X$u h`fpe R>¡. v$p.s. L$pb®_ dpV¡$ C sp¡ ¼gp¡fu_ 
dpV¡$ Cl.

d|msÒh   k„op d|msÒh k„op

Hydrogen H Sodium Na
Helium He Magnesium Mg
Lithium Li Aluminium Al

Beryllium Be Silicon Si

Boron B Phosphorus P
Carbon C Sulphur S

Nitrogen N Chlorine Cl

Oxygen O Argon Ar
Fluorine F Potassium K
Neon Ne Calcium Ca
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	 Ap`Zp Ofdp„, rhÛys bëbdp„ S>¡ spf v¡$Mpe 
R>¡ s¡ "V„$NõV$_'_p¡ R>¡. Ap ^psy d|msÒh_u k„op 
(Wolfram) _pd_p S>d®_ h¥opr_L$_p _pd 
`f\u ‘W’ hX¡$ v$ip®hpe R>¡. s¡dS> Qp„v$u (Ag) A_¡ 
kp¡_„y (Au) _u k„op A_y¾$d¡ Argentum A_¡ 
Aurum gµV$u_ _pd `f\u g¡hpdp„ Aphu R>¡. 
d|msÒhp¡ ̀ Z O_, âhplu, hpey ê$ ¡̀ dmu Aph¡ R>¡.
	 L¡$V$guL$ ̂ psy iyÙ õhê$`dp„ hp`fhpdp„ dyíL¡gu 
Aph¡ R>¡. v$p.h. iyÙ gp¡M„X$ sfs L$V$pe Åe R>¡, 
iyÝ^ kp¡_y„ AÐe„s _fd lp¡e R>¡ s¡ sfs hmu Åe 
R>¡. s¡\u ^psydp„ A¡L$ A\hp Ar^L$ d|msÒhp¡ 
Dd¡fu_¡ s¡_p d|m NyZ^d® bv$gu iL$pe R>¡. 
^psyAp¡_p Aphp rdîZ_¡ rdî^psy (Alloy) L$l¡ 
R>¡. v$p.s.r`sm, `p¡gpv$, 22 L$¸f¡V$ kp¡_„y hN¡f¡ rdî 
^psyAp¡ R>¡. 

L$fu Å¡CA¡ ?

L$lp¡ Å¡CA¡ ! 

	 1. fp¡tS>v$p Æh_dp„ Ap`Z¡ L$C L$C ^psy hp`fuA¡ 
R>uA¡ ?
	 2. ^psyAp¡ d|msÒhp¡ R>¡ L¡$ ? 
	 kpdpÞe fus¡ d|msÒhp¡_y„ hN}L$fZ ^psy (Metal) 
- A^psydp„ (Non-metal) L$fhpdp„ Aph¡ R>¡. `pR>gp 
^p¡fZdp„ ^psy_p NyZ^dp£ S>¡hp L¡$, âkfZiugsp, 
sÞesp (s„sych_nd), rhÛys hplL$sp, DódphplL$sp, 
O_sp, QmL$pV$, fZL$pf, hN¡f¡_p¡ Aæepk L$ep£ R>¡. Ap 
NyZ^dp£ S>¡dp„ _ lp¡e s¡ d|msÒhp¡_¡ A^psy (Non-
metal) L$l¡ R>¡. v$p.s. ap¸õafk, këaf, ¼gp¡fu_ hN¡f¡ 
A^psy R>¡. 
	 S>¡ d|msÒhp¡dp„ ̂ psy A_¡ A^psy bÞ_¡_p NyZ^dp£ 
lp¡e s¡_¡ ^psyk×i (Metalloids) L$l¡ R>¡. v$p.s. 
Apk£r_L$, rkrgL$p¸_, k¡g¡r_ed hN¡f¡. 

1.	 A¡L$ L$k_mudp„ kpL$f gp¡. L$k_mu_¡ Nfdu Ap`p¡. iy„ \pe R>¡ ? s¡_y„ 
r_funZ L$fp¡. ¼ep¡ `v$p\® bpL$u füp¡ ? 

2. 	 d¡Á_¡iued_u `Ë$u_¡ Qur`ep hX¡$ `L$X$u_¡ b_®f_u Äep¡s `f `L$X$u 
fpMp¡ A_¡ r_funZ L$fp¡. D`f_u bÞ_¡ q¾$ep \su lp¡e Ðepf¡ ¼ep 
a¡fapf v¡$Mpe R>¡ ? 

	 `l¡gp Dv$plfZdp„ `l¡gp„ kpL$f Ap¡Nm¡ R>¡. `R>u hfpm blpf Aph¡ 
R>¡ A_¡ L$pmp f„N_p¡ `v$p\® bpL$u fl¡ R>¡. Ap L$pmp f„N_p¡ `v$p\® A¡V$g¡ 
S> L$pb®_. Apd kpL$f A¡ L¡$V$gp d|mÖìep¡\u b_¡gu R>¡ ? L$pb®_-X$pe-
Ap¡¼kpCX$ _pd `f\u s¡dp„ ¼ep ¼ep d|msÒhp¡ R>¡ ? s¡ L$lp¡. 
	 b¡ L¡$ b¡\u h^pf¡ d|msÒhp¡_p„ fpkperZL$ k„ep¡N\u s¥epf \sp¡ `v$p\® 
A¡V$g¡ k„ep¡S>_ (Compound).
1. 	 `pZu, Apµ[¼kS>_, L$pb®_ X$pep¡¼kpCX$ `¥L$u d|msÒh L$ep A_¡ 

k„ep¡S>_ ¼ep R>¡ ? 
2. 	 k„ep¡S>__p _p_pdp„ _p_p L$Z iy„ L$l¡ R>¡ ? 

dprlsu d¡mhp¡. 	 d|m sÒhp¡_p ^psy, A^psy A_¡ "^psyk×i'_p„ Dv$plfZp¡ Ap`p¡. 

Ap sd¡ ÅZp¡ R>p¡ L¡$ ?

Ap l„d¡ip„ epv$ fpMp¡.

	 A¡L$ AÏdp„ Sy>v$p-Sy>v$p âL$pf_p `fdpÏAp¡ lp¡e sp¡ s¡_¡ k„ep¡S>_ L$l¡ R>¡. v$p.s. `pZu A¡ 
k„ep¡S>_ R>¡ L$pfZ L¡$ s¡dp„ lpCX²$p¡S>__p 2 A_¡ Apµ[¼kS>__p¡ 1 `fdpÏ R>¡.  

14.2 d¡Á_¡iued_u `Ë$u_y„ Ähg_

k„ep¡S>_ (Compound)
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k„ep¡S>_ kdpe¡gp d|msÒhp¡ `fdpÏ k„¿ep A_¡ k„op AÏk|Ó rhi¡j dprlsu

`pZu H2O

L$lp¡ Å¡CA¡ !
1. Ähg_dp„ dv$v$ L$fsp¡ hpey ¼ep¡ ? s¡dp„ ¼ey d|msÒh R>¡ ? 
2. `pZu Ähg_dp„ dv$v$ L$fi¡ L¡$ ? 

	 lpCX²$p¡S>_ Ähg_iug R>¡. s¡ ̀ p¡s¡ bm¡ R>¡. Apµ[¼kS>_ Ähg_dp„ dv$v$ L$f¡ R>¡. ̀ Z Ap b¡ d|msÒhp¡_p 
k„ep¡N\u b_¡gy„ `pZu, A¡ k„ep¡S>_ R>¡ S>¡ ApN Ap¡ghhp dpV¡$ D`ep¡Nu `X¡$ R>¡. A¡V$g¡ S> L¡$, k„ep¡S>__p 
NyZ^dp£ s¡_p OV$L$ d|msÒhp¡\u sØ_ Sy>v$p lp¡e R>¡. 

k„ep¡S>__y„ k|Ó gMsu hMs¡ s¡dp„ fl¡gp d|msÒhp¡_u k„op âdpZ¡ gMpe R>¡. v$p.s.k„ep¡S>_dp„ b¡ 
L¡$ h^y d|msÒhp¡_p `fdpÏ fpkperZL$ k„ep¡N `pdu c¡Np \pe R>¡. s¡\u k„ep¡S>_ v$ip®hhp dpV¡$ AÏk|Ó 
(Molecular formula) _p¡ D`ep¡N \pe R>¡. k„ep¡S>_dp„ fl¡gp d|msÒhp¡_u k„op A_¡ `fdpÏ_u k„¿ep 
`f\u k„ep¡S>__y„ AÏk|Ó s¥epf \pe R>¡. 
dprlsu d¡mhp¡ L$p¡W$p¡ s¥epf L$fp¡. 
	 duWy„$, aV$L$X$u, dp¡f\y\y, _hkpf, Mphp_p¡ kp¡X$p, Qp¡L$, ^p¡hp_p¡ kp¡X$p hN¡f¡ k„ep¡S>_p¡dp„ fl¡gp 
d|msÒhp¡ A_¡ s¡ `f\u k|Ó.

L$lp¡ Å¡CA¡ !

L$fp¡ Sy>Ap¡.

rdîZ (Mixture)

	 1. ifbs s¥epf L$fp¡.  		  2. c¡m s¥epf L$fp¡.

	 D`fp¡¼s L©$rsdp„ d|m `v$p\p£_p¡ õhpv$ bv$gpep¡ L¡$ ? 
	 Sy>v$p Sy>v$p d|msÒhp¡ L¡$ k„ep¡S>_p¡ A¡L$d¡L$dp„ c¡mhu_¡ b_¡ R>¡. rdîZ_p OV$L$p¡_y„ âdpZ r_ròs lp¡sy„ 
_\u. rdîZ s¥epf \su hMs¡ L$p¡C`Z âL$pf_p¡ fpkperZL$ a¡fapf \sp¡ _\u L¡$ _hp k„ep¡S>_p¡ `Z b_sp 
_\u.

1. 	 fp¡tS>v$p Æh_dp„ h`fpsp„ rdîZp¡ ¼ep„ ? 
2. 	 b^p„ S> rdîZp¡ D`ep¡Nu lp¡e R>¡ L¡$ ? 
3.	 fhp¡, duWy„$ A_¡ gp¡M„X$_u c|½$u_p A¡L$rÓs rdîZdp„_p OV$L$ L¡$hu fus¡ R|>V$p     

`pX$ip¡ ? 

sd_¡ epv$ li¡ L¡$, Ap`Zp fp¡tS>v$p AÞ_ `v$p\p£dp„ bu_-S>ê$fu `v$p\p£ c¡mhhpdp„ Aph¡ R>¡ s¡_¡ S> 
Ap`Z¡ "c¡mk¡m' L$luA¡ R>uA¡. "c¡mk¡m' A¡ `Z rdîZ_p¡ S> âL$pf R>¡. 

A¡L$pv$ `v$p\®dp„ bu_S>ê$fu A_¡ lpr_L$pfL$ buÅ¡ `v$p\® c¡mhsp„ s¥epf \sy„ rdîZ D`ep¡Nu fl¡sy„ 
_\u. A¡\u Ap`Z¡ Ap bu_ S>ê$fu OV$L$p¡ R|>V$p `pXuA¡ R>uA¡. s¡ dpV¡$ Npmhy„, Qpmhy„, Q|„Vhy„, huZhy„, 
TpV$L$hy„, Qy„bL$ a¡fhhy„, k„àgh_ L$fhy„ S>¡hu klS>, kpv$u A_¡ kl¡gu `Ý^rs h`fpe R>¡. Ap `Ý^rs\u 
¼ep ¼ep rdîZdp„_p ¼ep ¼ep `v$p\p£ R|>V$p `pX$u iL$pe ? `v$p\®_p NyZ^dp£ A_¡ s¡_p `f DóZsp_u          
Akf_p¡ Aæepk Ap`Z¡ `pR>gp ^p¡fZdp„ ¼ep£ S> R>¡. s¡_u dv$v$\u `Z rdîZdp„_p OV$L$ `v$p\p£ R|>V$p 
`pX$u iL$pe R>¡. 
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DÝh®`ps_ `Ý^rs (r_õe„v$_ `Ý^rs) 
(Distillation method)
	 A¡L$ Np¡mpL$pf Q„bydp„ duWy„$ Ap¡Npm¡gy„ 
lp¡e s¡hy„ Mpfy„$ `pZu gp¡. ApL©$rsdp„ 
v$ip®ìep âdpZ¡ kp^_p¡_u Np¡W$hZu L$fp¡. 
gp¡M„X$_u Åmu `f d|L¡$gp Q„bydp„_p 
ÖphZ_¡ Nfdu Ap`p¡. Q„by_y„ r_funZ 
L$fp¡. s¡dp„\u ^ud¡-^ud¡ V$u`p„ i„Ly$ 
ApL$pf_p Q„bydp„ c¡Np„ \pe R>¡. Ap V$u`p„ 
i¡_p„ R>¡ ? 

Np¡mpL$pf Q„bydp„_y„ Mpfy„$ `pZu 
Nfdu\u EL$m¡ R>¡. s¡dp„_p `pZu_u hfpm 
\pe R>¡. Ap hfpm Óp„ku _mudp„\u `kpf 
\su hMs¡ Apk`pk_u lhp\u W„$X$u `X¡$ 
R>¡. A_¡ Ap fus¡ duW$p_p ÖphZdp„\u 
`pZu R|>Vy„$ `X¡$ R>¡. DÝh®`ps_ `|Z® \ep 
`R>u Np¡mpL$pf Q„bydp„ duWy„$ bpL$u fl¡ R>¡. 

AiyÝ^ `v$p\® iyÝ^ L$fhp dpV¡$ `Z 
Ap `Ý^rs h`fpe R>¡.

dNS> Qgphp¡.

14.4 DÝh®`ps_ `Ý^rs (r_õe„v$_ `Ý^rs)

1.  hpv$mdp„\u `X$sy„ `pZu Ly$v$fsu fus¡ iyÝ^ lp¡e R>¡ L¡$  ?
2.  DÝh®`ps_ `Ý^rsdp„ âhplu_p L$ep ¼ep NyZ^d® v¡$MpC Aph¡ R>¡ ? 
3.  DÝh®`ps_\u iyÙ L$f¡gp„ `pZu_p¡ D`ep¡N L$ep„ L$ep„ \pe R>¡?

14.3 rdîZdp„_p OV$L$p¡ R|>V$p `pX$hp_u L¡$V$guL$ `Ý^rs 

i„Ly$ ApL$pf_p 
Q„by

`pZu

O_uch_ 
_mu

b_®f

gp¡Y$p_u 
rÓ`pC

õV$µÞX$

Åmu

\dp£duV$f

Np¡mpL$pf 
Q„by

`pZu
`pZu

r_funZ L$fp¡ A_¡ QQp® L$fp¡.



98

A`L¡$ÞÖu `Ý^rs (Centrifugation)

X$lp¡my„ `pZu, iplu, R>pi, gp¡lu, v|$^ hN¡f¡ âhplu A_¡ AÖpìe `v$p\p£_p rdîZ R>¡. X$lp¡m„y `pZu 
[õ\f d|L$sp„ s¡dp„\u dpV$u_p L$Z srme¡ b¡ku Åe R>¡. iplu, R>pi, gp¡lu, hN¡f¡ [õ\f d|L$hp R>sp„ s¡dp„_p 
O_Öìep¡ srme¡ b¡ksp„ _\u, L$pfZ L¡$ Ap L$Z k|ÿd A_¡ lgL$p lp¡hp\u âhpludp„ kdp_ fus¡ âkf¡gp 
lp¡e R>¡. 

14.6 A`L¡$ÞÖu
f„S>L$ Öìe `©\½$fZ `Ý^rs (Chromatography)

	 A¡L$ S> ÖphZdp„ b¡ L¡ Ar^L$ `v$p\p£ Aë` âdpZdp„ Ap¡Nm¡gp lp¡e sp¡ f„S>L$Öìe `©\½$fZ `Ý^rs\u 
R|>V$p `pX$u iL$pe R>¡. Ap `Ý^rs_p¡ D`ep¡N rhop_dp„, L$pfMp_pdp„ âep¡Nipmpdp„, _hp OV$L$p¡ ip¡^hp 
dpV¡$, rdîZdp„_p OV$L$p¡ Ap¡mMhp dpV¡$ s¡dS> R|>V$p `pX$hp dpV¡$ \pe R>¡. 

Npmhp\u L¡$ r_spfZ\u Ap L$Z R|>V$p  
`X$i¡ _l]. sp¡ Ap O_ ÖìeL$Zp¡ L¡$hu fus¡ R|>V$p 
`pX$ip¡ ? s¡ dpV¡$ âep¡Nipmpdp„ A`L¡$ÞÖu e„Ó_p¡ 
D`ep¡N \pe R>¡. s¡_¡ "k¡ÞV²$uãeyN' e„Ó L$l¡ R>¡. 
Ap e„Ódp„ `„Mp_u S>¡d afsu QL$su lp¡e R>¡. A_¡ 
s¡_p R>¡X¡$ L$k_muAp¡ Å¡X$u iL$pe R>¡. 

Ap L$k_muAp¡dp„ ÖphZ cfu_¡ h¡N\u 
a¡fhsp„ s¡dp„_p âhpludp„_p  `v$p\®_p L$Z D`f 
L¡$ÞÖ\u v|$f ^L¡$gsy„ bm r_dp®Z \pe R>¡. s¡\u 
rdîZdp„_p O_ê$` L$Zp¡ srme¡ b¡k¡ R>¡ Apd 
âhpludp„\u O_L$Zp¡ R|>V$p `pX$u iL$pe R>¡. 

rhcpNue `©\½$fZ (Separation method)
	 A¡L$buÅdp„ rdî _ \sp„ lp¡e s¡hp b¡ âhplu `¥L$u S>¡ 
âhplu hS>_v$pf lp¡e (O_sp h^y lp¡e) s¡ _uQ¡ A_¡ lgLy„$$ 
âhplu D`f sf„N¡ R>¡. Ap NyZ^d® hp`fu_¡ b¡ âhplu R|>V$p 
`pX$u i¼pe R>¡. 

L©$rs : fp¡L¡$g A_¡ `pZu_p rdîZ_¡ b„^ L$f¡gu rhcpNue 
NmZudp„ cfp¡. rQÓ dyS>b NmZu õVµ$ÞX$ `f ìeh[õ\s 
d|L$p¡. \p¡X$uhpf rdîZ_¡ [õ\f \hp v$p¡. D`f_y„ Y$p„L$Zy„ 
L$pY$p¡. QL$gu Mp¡gu_¡ `pZu buL$fdp„ c¡Ny„ L$fp¡. b^y„ `pZu 
Aphu Åe A¡V$g¡ QL$gu b„^ L$fp¡. Apd fp¡L¡$gdp„\u `pZu 
AgN L$fu iL$pe R>¡. 

14.5  rhcpNue NmZu

fp¡L¡$g (L¡$fp¡ku_)

`pZu

QL$gu

buL$f

`pZu

rhÛys A`L¢$Öu

kp^p 
A`L¢$Öu
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1. dpfp¡ Å¡X$uv$pf L$p¡Z R>¡ ?
		  S|>\ "A' S|>\ "b' 

1. õV¡$_g¡kõV$ug A. A^psy
2. Qp„v$u	 Ap.	k„ep¡S>_
3. cpS>Zu L¡$ Y$p¡L$mp_p¡ gp¡V$	 B. 	 rdîZ
4. duWy„$ C. d|msÒh
5. L$p¡gkp¡ D. rdî^psy
6. lpCX²$p¡S>_ E. ^psy

2. Zn, Cd, Xe, Br, Ti, Cu, Fe, Si, Ir, Pt
Ap k„opAp¡ `f\u d|msÒhp¡_p„ _pd L$lp¡.

3. _uQ¡_p k„ep¡S>_p¡_p AÏk|Óp¡ gMp¡.
lpCX²$p¡¼gp¡fuL$ A¡rkX$, këaeyfuL$ A¡rkX$, kp¡qX$ed
¼gp¡fpCX$, ÁeyL$p¡T, rd\¡_.

4. h¥opr_L$ L$pfZp¡ Ap`p¡.
A. dpMZ L$pY$hp dpV¡$ R>pi hgp¡hhu `X¡$ R>¡.
Ap.	f„S>L$Öìe `©\½$fZ fusdp„ `pZu L$pNm_u

V$p¡Q ky^u QY¡$ R>¡ `Z rdîZdp„_p OV$L$    
`v$p\p£ Ap¡R>u KQpC ky^u S> QY¡$ R>¡. 

B. D_pmpdp„ `pZu fpM¡gp hpkZ_¡ blpf\u
cu_y„ ¼`Xy„$ h]V$pmhpdp„ Aph¡ R>¡.

õhpÝepe

5. saphs gMp¡.
A. AÏ-`fdpÏ
Ap.	rhcpNue `©\½$fZ - DÝh®`ps_
B. rdîZ-k„ep¡S>_
C. ^psy-A^psy

6. _uQ¡_p âï_p¡_p S>hpb sdpfp iåv$p¡dp„ gMp¡.

A. rdîZdp„_p rhrh^ OV$L$p¡ L$C L$C kpv$u fus¡
R|>V$p `pX$ip¡ ?

Ap.	fp¡tS>v$p h`fpidp„ ¼ep„ ¼ep„ d|msÒhp¡ (^psy-
A^psy) k„ep¡S>_p¡, rdîZp¡ h`fpe R>¡ ? 

B. fp¡tS>v$p ìehlpfdp„ A`L¡$ÞÖ `Ý^rs ¼ep„ A_¡
i¡_p dpV¡$ h`fpe R>¡ ?

C. DÝh®`ps_ A_¡ rhcpNue `©\½$fZ `Ý^rs
¼ep„ h`fpe R>¡ ? ip dpV¡$ ?

D. DÝh®`ps_ A_¡ rhcpNue `©\½$fZ `Ý^rs
hp`fsu hMs¡ L$C L$pmÆ g¡ip¡ ?

D`¾$d : 
Np¡m Nmpsp¡ lp¡e Ðep„ A\hp kpL$f L$pfMp_p_u 
dygpL$ps gC Np¡m-kpL$f s¥epf L$fsu hMs¡ 
rdîZdp„_p `v$p\p£ R|>V$p `pX$hp L$C L$C fusp¡ 
h`fpe R>¡ ? s¡_u dprlsu gp¡ A_¡ hN®dp„ fS|> L$fp¡. 

L©$rs : A¡L$ buL$fdp„ \p¡Xy„$ `pZu gp¡. buL$f_¡ Y$p„L$u v$p¡. qaëV$f 
`¡`f_p¡ gp„bp¡ Vy$L$X$p¡ gC A¡L$ R>¡X¡$ \u 2 k¡du Ecp¡ `L$X$p¡. \p¡X$p 
kde `R>u iplu_p L$Z Qp¡½$k KQpCA¡ QY$¡$gp v¡$Mpe R>¡. Ap 
fus¡ ipludp„ Sy>v$uSy>v$u f„NR>V$p ^fphsp b¡ L¡$ h^y OV$L$p¡ lp¡e sp¡ 
s¡ âdpZ¡ Sy>v$u Sy>v$u KQpCA¡ \p¡X¡$ \p¡X¡$ v|$f S>dp \pe R>¡. Ap S> 
âep¡N qaëV$f `¡`f_¡ bv$g¡ Qp¡L$\u `Z L$fu iL$pe. 

	 `v$p\®_p b¡ NyZ^dp£_p¡ D`ep¡N Ap `Ý^rsdp„ L$ep£ R>¡. 
`v$p\®_u ÖphL$dp„ rhÖpìesp A_¡ qaëV$f `¡`f_¡ Qp¢V$u fl¡hp_u 
ndsp Ap b¡ NyZ^dp£ `fõ`f rhfp¡^u R>¡ A_¡ Sy>v$p„-Sy>v$p„ Öìe 
dpV¡$ Sy>v$p„-Sy>v$p„ R>¡ s¡\u OV$L$Öìep¡ qaëV$f `¡`f (NpmZ`Ó)_u 
V$p¡Q ky^u _ S>sp„ h^pf¡ `X$sp„ _uQ¡ sfa S> fl¡ R>¡. 

14.7 f„S>L$Öìe `©\½$fZ

qaëV$f `¡`f

iplu_y„ V$u`y„

t t t

`pZu
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1. Ly$v$fsu A_¡ dp_hr_rd®s `v$p\® A¡V$g¡ iy„ ? 

2. sdpfu Apk`pk_p Ly$v$fsu A_¡ dp_hr_rd®s `v$p\®_u epv$u L$fp¡. 
epv$ L$fp¡.

L$lp¡ Å¡CA¡ !

dprlsu d¡mhp¡.

	 Ly$v$fsu (_¥krN®L$) `v$p\p£ `f fpkperZL$ âq¾$ep L$fu_¡ s¥epf L$f¡gp _hp `v$p\®_¡ "dp_hr_rd®s `v$p\®' 
L$l¡ R>¡. s¡ Ap`Z¡ iu¿ep R>uA¡. Ap `pW$dp„ Ap`Z¡ fp¡S>bfp¡S> h`fpsp `v$p\p£_u dprlsu d¡mhuiy„. 

	 1. v$p„s Okhp dpV¡$ `l¡gp_p hMsdp„ ¼ep ¼ep `v$p\p£ h`fpsp lsp ? 

	 2. ApS>L$pg v$p„s kpa L$fhp Ap`Z¡ i¡_p¡ D`ep¡N L$fuA¡ R>uA¡. 
Ap`Z¡ Å¡ey„ L¡$, `l¡gp„ v$p„s õhÃR> L$fhp dpV¡$ bphm_p„ v$psZ, L$X$hp gudX$p_p„ v$p„sZ, L$p¡gkp_u 

c|½$u, fpM, d„S>_, duWy„$, v$pX$d_u R>pg hN¡f¡ hp`fsp„ lsp„. ApS>L$pg rhrh^ âL$pf_p V|$\`¡õV$ A_¡ 
V|$\`pDX$f h`fpe R>¡. 

V|$\ `¡õV$ (Toothpaste)

L¡$[ëied L$pbp£_¡V$, L¡$[ëied-lpCX²$p¡S>_ 
ap¡õa¡V$ Ap OV$L$p¡ V|$\`¡õV$dp„ lp¡e R>¡ S>¡ v$p„s, 
`f_u N„v$L$u v|$f L$f¡ R>¡. v$p„s_¡ `p¡gui L$f¡ R>¡. 
v„$sne fp¡L$hp dpV¡$ V|$\`¡õV$dp„ Qp¡½$k âdpZdp„ 
agp¡fpCX$_p¡ D`ep¡N \pe R>¡. Ap ãgp¡fpCX$ v$p„s 
`f_p AphfZ A¡_¡dg (Enamel) A_¡ lpX$L$p„_u 
dS>b|su dpV¡$ S>ê$fu R>¡. 

1. 	 V|$\`¡õV$ A_¡ V|$\`pDX$fdp„ h`fpsy„ ãgp¡fpCX$ ¼ep„\u dm¡ R>¡ ? 
2. 	 V|$\`¡õV$/ V|$\`pDX$f_p Mp¡Mp/ bpV$gu ̀ f_u dprlsu hp„Qu, _p¢^u QQp® 

L$fp¡. A`dpS>®L$p¡ (Detergents)

A`dpS>®_ iåv$_p¡ A\® R>¡, "õhÃR> L$fhy„.' s¡ `f\u õhÃR> L$f_pfp¡, d¡g L$pY$u _pM_pfp¡ A¡V$g¡ 
"A`dpS>®L$' AfuW$p„, riL$pL$pC, kpby, L$`X$p„ ̂ p¡hp„_p¡ kp¡X$p, L$`X$p„ ̂ p¡hp_p¡ ̀ pDX$f(Washing Powder), 
rg¼huX$ kpµ`, iµç`|, b^p S> A`dpS>®L$p¡ R>¡. 

Ap sd¡ ÅZp¡ R>p¡ L¡$ ?

C.k. `|h£ 500 Qu_, N°uk, fp¡ddp„ lpX$L$p„, 
i„Mgp_p Q|fp_u V|$\`¡õV$ b_phsp. 19 du kv$u\u 
V|$\`¡õV$ hp`fhp_y„ iê$ \ey„. s¡dp„ kpby h`fpe 
R>¡. `R>u Qp¡L$ S>¡hu hõsy hp`fu_¡ V|\`¡õV$ b_u. 
S>Ns_u `l¡gu ìephkpreL$ V|$\`¡õV$ L$pµgN¡V$    
L„$`_uA¡ Þe|ep¡L®$ il¡fdp„ 1873 _u kpgdp„ s¥epf 
L$fu. 

L$lp¡ Å¡CA¡ ! ifuf A_¡ L$`X$p„ õhÃR> fpMhp Ap`Z¡ iy„ hp`fuA¡ R>uA¡ ?

kprlÐe : L$pQ_u õhÃR> bpV$gu, `pZu, s¡g, A`dpS>®L$ hN¡f¡.

L©$rs : L$pQ_u õhÃR> bpV$gudp„ `pZu gp¡. s¡dp„ \p¡Xy„$ s¡g _pMp¡. s¡g_p¡ \f `pZu D`f sf¡ R>¡. bpV$gu 
Å¡i\u lgphp¡. \p¡X$uhpf `R>u âhplu [õ\f \sp„ S> afu\u s¡g-`pZu v¡$Mpi¡. lh¡ A`dpS>®L$ _p„Mp¡ A_¡ 
bpV$gu lgphp¡. `pZu, s¡g, rdî \C Nep„ A_¡ rdîZ_p¡ f„N v|$r^ep¡ \ep_y„ v¡$Mpe R>¡. 

 15. `v$p\® : Ap`Zp h`fpi_p
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Aph„y L¡$d \ey„ ? 

A`dpS>®L$p¡_p AÏAp¡ gp„bp lp¡e R>¡ A_¡ bÞ_¡ R>¡X$p_p NyZ^d® 
AgN lp¡e R>¡. A`dpS>®L$_p AÏAp¡ A¡L$ R>¡X¡$ s¡g sp¡ buS>¡ R>¡X¡$ `pZu_p 
AÏ `L$X$u fpM¡ R>¡. Apd s¡g, `pZu rdî \pe R>¡. d¡gp„ L$`X$p„ ^p¡su 
hMs¡, ifuf ^p¡su hMs¡ Ap S> q¾$ep \pe R>¡. fp¡S>bfp¡S>_p„ L$pdL$pS>dp„ 
hpmdp„ s¡g _pMhy„, lp\¡ `N¡ S>¸g L¡$ h¸k¡rg_ gNpX$hy„, s¡gL$V$ `v$p\® 
Mphp hN¡f¡ L$pfZp¡kf Ap`Zp„ L$`X$p„_¡, ifuf_¡ s¡g gpN¡ R>¡. L$`X$p„_p 
spZphpZpdp„ Ap s¡g OË$ fus¡ Qp¢V$u Åe R>¡. s¡ L$pY$hp kpby A_¡ `pZu 
h`fpe R>¡. s¡g A_¡ `pZu bÞ_¡_¡ `L$X$u fpMhp_u ndsp lp¡hp\u 
kpbyhpmy„ `pZu `©óW$cpN `f klS> âkf¡ R>¡. `©óW$cpN `f `kfhp_p 
Ap NyZ^d®_¡ "`©óW$kq¾$esp' L$l¡ R>¡. A`dpS>®L$p¡ "`©óW$kq¾$e' (Surface 
active) lp¡e R>¡. `©óW$ kq¾$esp_p gu^¡ auZ \pe R>¡. 
Ly$v$fs r_rd®s A`dpS>®L$ (Natural Detergent)
	 AfuW$p, riL$pL$pC, Ap ̀ v$p\p®¡ Ly$v$fsu A`dpS>®L$p¡ R>¡. s¡dp„ "kµ`p¡r__' 
_pd_p¡ fpkperZL$ `v$p\® lp¡e R>¡. AfuW$p, riL$pL$pC\u dp_h ÐhQp, 
f¡id_p sp„sZp, L$`X$p„, hN¡f¡ `f Ar_ô$ `qfZpd \sp„ _\u. AfuW$p_¡ 
A„N°¡Ædp„ "kp¡` _V$' A_¡ riL$pL$pC_¡ "kp¡` `pµX$' L$l¡ R>¡.  

dp_h r_rd®s A`dpS>®L$ (Manmade detergent)

kpby : Ap `|fps_ L$pm\u h`fpsp¡ dp_hr_rd®s A`dpS>®L$ R>¡. `ròd_p 
v¡$ip¡dp„ kpby_u ip¡^ gNcN 2000 hj® `|h£ \C li¡ A¡d L$l¡hpe R>¡. A¡ 
S>dp_pdp„ âpZuAp¡_u Qfbu A_¡ gpL$X$p_u fpMdp„\u kpby b_phsp. 
ApS>L$pg sp¡ A_¡L$ âL$pf_p kpby Å¡hp dm¡ R>¡.
kpby_p âL$pf : L$W$Z kpby L$`X$p„ ̂ p¡hp dpV¡$ h`fpe R>¡ s¡dp„ s¥gu A¡rkX$_p¡ 
kp¡qX$ed-npf lp¡e R>¡. d©vy$ kpby _plhp dpV¡$ h`fpe R>¡ s¡dp„ s¥gu 
A¡rkX$_p¡ `p¡V¡$ried npf R>¡. s¡_p\u ifufdp„ bmsfp \su _\u.   

L|$hp L¡$ L|$`_rgL$p_p L$W$Z `pZudp„ kpby_p auZ \sp„ _\u. kpL$p¡ 
(auZ hNf_y„ `pZu) s¥epf \pe R>¡. s¡\u kpby_p¡ A`dpS>®L$_p¡ NyZ^d® 
_ô$ \pe R>¡. 
k„rïgô$ A`dpS>®L$ (Synthetic detergent)

kpby_u S>Áep lh¡ dp_hr_rd®s k„rïgô$ A`dpS>®L$ gu^u R>¡. 
A`dpS>®L$_u r_rd®rs A_¡L$ fus¡ \pe R>¡. k„rïgô$ A`dpS>®L$p¡_p AÏdp„ 
h^y g„bpC_p, âdyM OV$L$p¡dp„ Qfbuey¼s `v$p\® A_¡ L¡$fp¡ku_ L$pQpdpg 
sfuL¡$ h`fpe R>¡. s¡_p `f rhrh^ fpkperZL$ âq¾$ep L$fu k„rïgô$ 
A`dpS>®L$p¡ b_¡ R>¡. Ap_p¡ D`ep¡N A_¡L$ âkp^_p¡dp„ \pe R>¡. k„rïgô$ 
A`dpS>®L$ L$W$Z `pZudp„ `Z hp`fu iL$pe R>¡. 

hp`f_pf_u S>ê$qfeps 
âdpZ¡ A`dpS>®L$dp„ 
kyN„^u Öìep¡, f„NÖìep¡, 
S>„sy_piL$p¡, ApëL$p¡lpµg, 
a¡__piL$ (`pZu_u   
L$W$u_sp v|$f) k|L$p`Ï„ 
V$pm_pfp `v$p\® f¡su 
hN¡f¡ `|fL$ OV$L$p¡ d¡mhu_¡ 
L$f_pf D`ep¡Nu NyZ^d® 
s¥epf L$fhpdp„ Aph¡ R>¡. 

15.1 A`dpS>®L$ q¾$ep

15.2 Ly$v$fsu A`dpS>®L$p¡

L$`X$p_p `©óW$cpN

`pZu_p AÏ
A`dpS>®L$p¡_p AÏ

s¡g_p AÏ

riL$pL$pC

AfuW$p
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L$lp¡ Å¡CA¡. 

kpby_y„ r_dp®Z (Preparation of soap)

kprlÐe : kp¡X$ued lpCX²$pµ¼kpCX$ 15 N°pd, `pZu, L$p¡`f¡g s¡g 600 
rdguN°pd, \p¡Xy„$ duWy„$ kyhprkL$ Öìe, L$pQ_p¡ krmep¡, buL$f hN¡f¡. 
L©$rs : A¡L$ buL$fdp„ 60 rdrg L$p¡`f¡g s¡g gp¡. 15 N°pd kp¡X$ued lpCX²$pµ¼kpCX$ 
50 rdrg `pZudp„ Ap¡Npmp¡. L$pQ_p krmep\u s¡g lgphsp„ lgphsp„ s¡dp„ 
kp¡qX$ed lpCX²$pµ¼kpCX$_y„ ÖphZ ^uf¡ ^uf¡ _pMsp Åh. 10-12 rdr_V$ 
lgphsp„ lgphsp„ DL$pmp¡, EcfpC _ Åe s¡ Å¡h„y. 200 rdrg `pZudp„ 15 
N°pd duWy„$ Ap¡Npmp¡ A_¡ D`f_p rdîZdp„ _pMp¡. fpkperZL$ âq¾$ep\u s¥epf 
\e¡gp¡ kpby `pZu `f sf¡ R>¡ A_¡ \p¡X$uhpfdp„ OË$ b_¡ R>¡¡. OË$ \e¡gp kpbydp„ 
f„N, kyN„^u Öìep¡ d¡mhu_¡ kp„Qpdp„ Y$pmu_¡ s¡_p Np¡V$p (Qp¡kgp) s¥epf L$fp¡. 

D`f_u L©$rsdp„ Qfbuey¼s s¡g_p¡ ApëL$gu kp\¡ k„ep¡N \hp\u s¥gu 
A¡rkX$_p¡ npf b_¡ R>¡. fpkperZL$ ×rô$A¡ kpby A¡V$g¡ s¥guA¡rkX$_p¡ 
`p¡V¡$ried L¡$ kp¡qX$ed_p¡ npf lp¡e R>¡.  

L$fu_¡ Å¡CA¡ ! 

rkd¡ÞV$ (Cement) 1. bp„^L$pd dpV¡$ h`fpsp `v$p\p£ ¼ep ¼ep R>¡ ? 
2. _uQ¡_p„ rQÓp¡dp v¡$Mpsp„ Of_p„ bp„^L$pd `¥L$u dS>b|s bp„^L$pd L$ey„ ? L¡$d ? 
rkd¡ÞV$ DÐ`pv$_ (Cement production)

rkd¡ÞV$ A¡ bp„^L$pd_p kprlÐedp„ kp¥\u dlÒh_p¡ OV$L$ R>¡. s¡dp„\u 
L$p¢q¾$V$ b_phu s¡_p„ `sfp„, IV$p¡, \p„cgp, `pC` b_ph¡ R>¡. rkd¢V$ A¡ k|L$p¡, 
k|ÿdL$Zhpmp¡ gugpi `X$sp¡ fpMp¡X$u f„N_p¡ `pDX$f R>¡. s¡ rkrgL$p (f¡su), 
Aµëeyrd_p (Aµëeyrdr_ed Apµ¼kpCX$), Q|_p¡, Ape_® Apµ¼kpCX$ A_¡ d¸Á_¡iuep 
(d¸Á_¡iued Ap¸¼kpBX$)dp„\u b_¡ R>¡. 

"`p¡V®$ g¡ÞX$ rkd¡ÞV$' bp„^L$pddp„ h`fpsu dy¿e âL$pf_u rkd¡ÞV$ R>¡. s¡dp„ 
60% Q|_p¡ (Lµ$[ëied Apµ¼kpCX$ 25% rkrgL$p (rkrgL$pµ_ X$pepµ¼kpCX$) A_¡ 
5% Aµëeyrd_p s\p bpL$u Ape_® Apµ¼kpCX$ A_¡ Æàkd (L¡$[ëied këa¡V$) 
lp¡e R>¡ Ap b^p L$pQpdpgdp„\u `p¡V®$g¸ÞX$ rkd¡ÞV$ b_¡ R>¡. `p¡V®$g¡ÞX$ rkd¡ÞV$_¡ 
"`p¡V®$g¸ÞX$' _pd Ap`hp_y„ L$pfZ IÁg¡ÞX$_p `p¡V®$g¡ÞX$ V$p`y `f_p `Õ\f_p¡ f„N, Ap 
rkd¡ÞV$_p f„N S>¡hp¡ R>¡ s¡\u Ap _pd A`pey„ R>¡. 

âpQu_ L$pmdp„ fp¡d_ gp¡L$p¡A¡ rkd¡ÞV$ A_¡ L$p¢q¾$V$ s¥epf L$ep¯ lsp„. c]S>h¡gp 
Q|_pdp„ ÄhpmpdyMu_u fpM _pMu_¡ s¡ S>gue rkd¡ÞV$ b_phsp. s¡ rkd¡ÞV$ 
AÐe„s V$L$pD lsu. C.k.400 _p Afkpdp„ fp¡d_ kpd°pÄe_u `X$su \B A_¡ 
rkd¡ÞV$ b_phhp_u L$gp A¡ gp¡L$p¡ c|gu Nep. k_ 1756 dp„ rb°qV$i A¸ÞÆ_uef 
Åµ_ õduV$_¡ S>gue rkd¡ÞV$ b_phhp_u `Ý^rs ip¡^u L$pY$u. 

L$p¢q¾$V$ (Concrete)

L$p¢q¾$V$dp„ rkd¡ÞV$, `pZu, f¡su, MX$u rd¼k L$fhpdp„ Aph¡ R>¡. dL$p__p 
õgµb dS>b|s A_¡ V$L$pD b_phhp dpV¡$ s¡dS> Nmsu _ \pe s¡ dpV¡$ rhi¡j Öìe 
Dd¡fhpdp„ Aph¡ R>¡. 

15.3 kpby_y„ r_dp®Z

15.4 rhrh^ Ofp¡

15.5 rkd¡ÞV$
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õhpÝepe

1. L$p¦kdp„\u ep¡Áe iåv$ gC Mpgu S>Áep `|fp¡.

(ka¡v$ rkd¡ÞV$, kpby, A`dpS>®L$, lpX$L$p_p¡ Okpfp¡
v„$sne, L$W$Z, d©vy$, `p¡V®$gµÞX$, s¥guA¡rkX$, a¡V$u
AµrkX$)
A. `v$p\®_p `©óW$cpN `f\u d¡g L$pY$hpdp„

`pZu_¡ dv$v$ L$fsp„ `v$p\®_¡ .......... L$l¡ R>¡. 
Ap.	........... fp¡L$hp dpV¡$ V|$\`¡õV$dp„ agp¡fpCX$ 

h`fpe R>¡. 
B. kpby A¡ ........... A_¡ kp¡qX$ed_p¡ npf R>¡. 
C. k„rïgô$ A`dpS>®L$ A¡ ............ ̀ pZu dpV¡$ 

`Z h`fpe R>¡.
D. bp„^L$pd dpV¡$ dy¿eÐh¡ ............ rkd¡ÞV$ 

h`fpe R>¡.

2. _uQ¡_p âï_p¡_p Dsf gMp¡.
 A. A`dpS>®L$\u d¡gp„ L$`X$p„ õhÃR> L¡$hu fus¡

\pe R>¡ ?
Ap.	`pZu L$W$Z R>¡ L¡$ ? A¡ kpby_p Q|fp\u L¡$hu 

fus¡ Ap¡mMip¡ ?
B. v$p„s Okhp dpV¡$_p `¡õV$, `pDX$f L¡$hp lp¡hp

Å¡CA¡.
C. rkd¡ÞV$dp„ ¼ep ¼ep OV$L$p¡ Aph¡gp R>¡ ?
D. L$p¸„q¾$V$dp„ rkd¡ÞV$ hp`fuA¡ _l] sp¡ iy„ \pe ?
E. sd¡ hp`fsp lp¡ s¡hp A`dpS>®L$p¡_u epv$u L$fp¡.
A¡.	 cpfu L$`X$p„ dpV¡$ h`fpsp A`dpS>®L$ L¡$hp

lp¡hp Å¡CA¡ ? 
A¥.	 `©óW$kq¾$esp A¡V$g¡ iy„? rhrh^ A`dpS>®L$p¡_u 

`©óW$kq¾$esp h^pfsp„ ÓZ fkpeZp¡_p„ _pd 
gMp¡.

3. Adpfp hÃQ¡ kpçe A_¡ c¡v$ ip¡ R>¡ ? s¡ gMp¡.

A. Ly$v$fsu A`dpS>®L$ - dp_hr_rd®s A`dpS>®L$
Ap.	kpby - X$uV$fS>ÞV$ `pDX$f.
B. _plhp_p¡ kpby - L$`X$p„ ^p¡hp_p¡ kpby
C. Ap^yr_L$ rkd¡ÞV$ - âpQu_ rkd¡ÞV$.

4. L$pfZp¡ Ap`p¡.
A. L$W$Z `pZudp„ kpby_p¡ D`ep¡N \sp¡ _\u.
Ap.	s¡g, `pZudp„ cmsy„ _\u `Z `|fsp¡

A`dpS>®L$ hp`fsp„ s¡g `pZu cmu Åe R>¡. 
B. k„rïgô$ A`dpS>®L$, kpby L$fsp„ kpfp R>¡.
C. OZuhpf L$`X$p„ ^p¡su hMs¡ L$`X$p„ `f f„Nu_

X$pO `X¡$ R>¡.
D. v$p„s õhÃR> L$fhp s„bpLy$_u s`L$uf hp`fhu

_rl.

D`¾$d :	
1. rkd¡ÞV$ s¥epf L$fsp„ L$pfMp_p_u dygpL$ps gp¡.

rkd¡ÞV$ L¡$hu fus¡ s¥epf \pe R>¡ s¡ Sy>Ap¡ A_¡
QQp® L$fp¡.

2. Opk A_¡ R>pZ_y„ Of, dpV$u_y„ Of, rkd¡ÞV$_y„
Of `f k„hpv$ s¥epf L$fp¡.

1. ApS>_p kdedp„ fõspAp¡ L$p¢q¾$V$_p L¡$d b_phhpdp„ Aph¡ R>¡?
2. `pZudp„ L$qW$_sp i¡_p gu^¡ Aph¡ R>¡?dprlsu d¡mhp¡.

t t t
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1. Ly$v$fsu k„kp^_p¡ A¡V$g¡ iy„ ? 
2. Ap`Z¡ ¼ep ¼ep Ly$v$fsu k„kp^_p¡_p¡ D`ep¡N L$fuA¡ R>uA¡ ? epv$ L$fp¡.

	 Ly$v$fsdp„\u Ap`Z_¡ A_¡L$ `v$p\® dm¡ R>¡. s¡_p\u Ap`Zu fp¡tS>v$u A_¡L$ S>ê$qfeps `|Z® \pe R>¡. 
`©Õhu `f_p„ dpV$u, `Õ\f, Mr_S>, lhp, `pZu, h_õ`rs, âpZu- Ap b^u Ly$v$fsu kp^_k„`rÑ R>¡.

rigphfZ A¡V$g¡ iy„ ? epv$ L$fp¡.

1. 	b^u Mr_Å¡, L$pQu ^psy 
L¡$d _\u L$l¡hpsu ? 

2. 	̂ psy-Mr_S> A_¡ A^psy 
Mr_S> A¡V$g¡ iy„ ? 

dNS> Qgphp¡.

16.1 MpZL$pd

L$pQu ^psydp„\u ^psy 
d¡mhhp dpV¡$ s¡_y„ r_óL$j®Z 
(Extraction) A_¡ iyqÙL$fZ 
(Purification) L$fhpdp„ Aph¡ 
R>¡. L$pQu ^psydp„ f¡su A_¡ dpV$u 
S>¡hu AiyqÙ_¡ d©v$p AiyrÝ^ 
(Gangue) L$l¡ R>¡.   

 16. Ly$v$fsu  kp^_k„`rÑ

c|L$hQdp„_u kp^_k„`rÑ (Natural resources in  earth crust) 
`©Õhu_p rigphfZ_p¡ cpN S>du_ A_¡ s¡_p _uQ¡_p„ L$W$Z 

L$hQ\u b_¡gp¡ R>¡. rigphfZ A¡L$ kfMp _rl `Z A_¡L$ 
âL$pf_p MX$L$p¡\u b_¡gy„ R>¡. c|L$hQdp„_u kp^_k„`rÑdp„ 
Mr_Å¡, L$pQu ^psy, Mr_S> s¡g, MX$L$, `pZu, d|msÒhp¡, 
H^Z, Ly$v$fsu hpey hN¡f¡_p¡ kdph¡i \pe R>¡.
Mr_S> A_¡ L$pQu ^psy (Minerals and Ores)

Ly$v$fsu kp^_k„`rÑdp„ Mr_S> k„`rÑ_y„ dlÒh_y„ õ\p_ R>¡. 
`ep®hfZdp„_u rhrh^ âq¾$ep\u Mr_Å¡ s¥epf \pe R>¡. 

`©Õhu `f_p MX$L$ dy¿eÐh¡ Mr_S>_p b_¡gp R>¡. MpZL$pd 
Üpfp dp_h_¡ Mr_S> dm¡ R>¡. 

Ly$v$fsdp„ S|>S> ^psyAp¡ dy¼s õhê$`¡ dm¡ R>¡. v$p.s. kp¡_y„, 
Qp„v$u, sp„by, àg¡V$u_d A_¡ rbõd\. dlv¹$A„i¡ b^u ^psyAp¡ 
k„ep¡S>_ õhê$`¡ dmu Aph¡ R>¡. S>¡ Mr_S>dp„ A¡L$ ^psy_y„ âdpZ 
h^pf¡ lp¡e s¡_¡ L$pQu ^psy (Ore) L$l¡ R>¡. L$pQu ^psydp„\u Ap¡R>p 
MQ£ (qL$apes$ fus¡) ^psy d¡mhhpdp„ Aph¡ R>¡. rhriô$ f„N, 
QmL$pV$$, L$qW$_sp, ApL$pf, R>V$p `f\u Mr_S>_p NyZ^d® ÅZu 
iL$pe R>¡.  
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Mr_Å¡ L¡$hu fus¡ s¥epf \C ? (How minerals are formed)
c|L$hQdp„ dµÁdp A_¡ 
ÄhpmpdyMu_p apV$hp\u 
blpf `X$sp¡ gphpfk 
W„$X$p¡ `X¡$ `R>u s¡_y„ 
õaqV$L$dp„ ê$`p„sf \C 
Mr_S> s¥epf \pe R>¡. 

bpó`uch_\u O_ê$`¡ 
õaqV$L$p¡ b_¡ R>¡ A_¡  
Mr_S> r_dp®Z \pe R>¡.

sp`dp_ A_¡ v$bpZdp„ 
A¡L$pA¡L$ a¡fapf \hp\u 
Mr_Å¡ A¡L$dp„\u buÅ 
õhê$`dp„ ê$`p„sqfs \pe 
R>¡.

L¡$V$gpL$ kÆhp¡dp„\u 
Ak¡ÞÖue Mr_Å¡_y„      
r_dp®Z \pe R>¡. v$p.s. 
L¡$V$gpL$ kÆhp¡_p k„fnZ 
dpV¡$ ifuf `f_y„ L$hQ. 
v$p.s. i„M, R>u`gp„, 
dpR>gu_p„ lpX$L$p„. 

NyZ^d® âdpZ¡ Mr_Å¡_y„ hN}L$fZ

N°¡apCV$

A^psy Mr_Å¡ ^psy Mr_Å¡ EÅ®ê$` 
Mr_Å¡

AbfM, N„^L$, 
Æàkd, `pµV¡$i, 
N°¡apCV$ lufp¡, 
a¡ëX$õ`pf

gp¡M„X$, kp¡_y„, 
Qp„v$u, L$\uf, 
bpµ¼kpCV$ 
dƒN¡_uT, 
àg¡V$u_d 
V„$NõV$_

`Õ\qfep¡ 
L$p¡gkp¡, 
Mr_S> s¡g, 
Ly$v$fsu hpey.

fÐ_p¡ A_¡ fÐ_kd Mr_Å¡
lufp, dpZ¡L$, _ugdZu, `pQ|, T¡X$ rTfL$p¡_ 
hN¡f¡ dlÒh_u Mr_Å¡ fÐ_ õhê$`¡ h`fpe R>¡. 
s¡_u dp„N dp¡V$p âdpZdp„ lp¡e R>¡. 

L$p¡Z iy„ L$f¡ R>¡ ?  
Indian School of Mines, ^_bpv$dp„ k_¹ 
1926 dp„ "MpZL$pd_p rinZ' dpV¡$ Ap k„õ\p 
õ\p`hpdp„ Aphu. lh¡ s¡ IIT-Indian 
Institute of Technology _¡ _pd¡ L$pe®fs 
R>¡. 

sd¡ Ap ÅZp¡ R>p¡ L¡$ ? 

	 c|Nc®dp„ duW$p_p¡ k„N°l `Z dmu Aph¡ 
R>¡. s¡_¡ Mr_S> duWy„$ (Rock Salt) L$l¡ R>¡. 
tk^pg|Z (k¦^h duWy„$) A_¡ `pv$pg|Z (L$pmy„ 
duWy„$-k„Qm) _p¡ S>dhpdp„ A_¡ Ap¥jr^dp„ 
D`ep¡N \pe R>¡. 

CÞV$f_¡V$ dpfp¡ rdÓ
2. You Tube `f\u Mr_S> DÐM___p rhqX$ep¡_y„ hN®dp„ kpv$fuL$fZ L$fp¡. 
1. rhrh^ Mr_Å¡_p„ rQÓp¡.  www.rocks&minerals4u.com/mineral

l¡gpCV

Æàk_AbfM

d¡Á_¡V$pCV$

lufp¡

R>u`gp„
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L¡$V$guL$ dy¿e Mr_Å¡ A_¡ L$pQu ^psy

1. gp¡lMr_S> : AiyÙê$`¡ dmu Aphsp„ gp¡M„X$_¡ "gp¡l      
Mr_S>' L$l¡ R>¡. V$p„QZu\u dp„X$u_¡ dp¡V$p DÛp¡N ^„^p_p rhrh^         
L$pfMp_p„dp„ gp¡lMr_S> D`ep¡Nu R>¡. v$p.s. M¡suL$pd_p„ 
kp^_p¡, f¡ëh¡_p ̀ pV$p hN¡f¡ gp¡lMr_S>_p d¡Á_¡V$pCV$, l¡d¡V$pCV$, 
rgdpµ_pCV$, rkf¡gpCV$ A¡d dy¿e 4 âL$pf R>¡. 

2. dƒN¡_uT : dƒN¡_uT_u Mr_Å¡ L$pbp£_¡V$, rkguL¡$V$, Apµ¼kpCV$ 
ê$`¡ dmu Aph¡ R>¡. dƒN¡_uT_p k„ep¡S>_p¡_p¡ D`ep¡N Ap¥j^ 
(v$hp) s¥epf L$fhp, L$pQ_¡ Nygpbu f„NR>V$p Ap`hp, rhÛys 
D`L$fZp¡ hN¡f¡dp„ dƒN¡_uT h`fpe R>¡. 

3. bpµ¼kpCV$ : A¡ Aµëeyrdr_ed_u dy¿e L$pQu ^psy R>¡. s¡dp„ 
Aµëeyrdr_ed_y„ âdpZ 55% R>¡. Aµëeyrdr_ed Apµ¼kpCX$dp„\u 
"bpµ¼kpCV$ b_¡ R>¡. bpµ¼kpCV$dp„\u dy¿eÐh¡ A¡ëeyrdr_ed ^psy 
d¡mhhpdp„ Aph¡ R>¡. Aµëeyrdr_ed DÑd rhÛys kyhplL$ A_¡ 
DóZsp kyhplL$ R>¡. s¡_u O_sp Ap¡R>u lp¡hp\u rhdp_p¡, hpl_-
ìehlpf_p„ kp^_p¡, rhÛys spfdp„ s¡_p¡ dy¿e D`ep¡N \pe R>¡. 

4. sp„by : sp„by, gp¡M„X$ A_¡ AÞe Mr_Å¡_p kpr_Ýedp„ AiyÝ^ 
ê$`¡ dmu Aph¡ R>¡. sp„by DÑd rhÛys kyhplL$ R>¡. sp„by DÑd 
rhÛys kyhplL$ R>¡. huS>mu_p spf, f¡qX$ep¡, V¡$rgap¡_, hpl_p¡, 
hpkZp¡, d|rs® b_phhp h`fpe R>¡. 

5. AbfM : AbfM rhÛys Ahfp¡^L$ R>¡ A_¡ s¡_p \f_u ÅX$pC 
âdpZ¡ s¡_u qL„$ds _½$u \pe R>¡. AbfM rhÛys D`L$fZp¡dp„ 
h`fpe R>¡. Ap¥j^p¡, f„N, rhÛys e„ÓZp, bu_spfu k„v¡$i hN¡f¡dp„ 
AbfM h`fpe R>¡. 

dprlsu d¡mhp¡.

	 Brslpk`|h® L$pmdp„ 
^psyMr_S> hp`fhp_¡ L$pfZ¡ 
rhrh^ eyN_¡ rhrh^ _pd L¡$hu 
fus¡ âpàs \ep?

16.2 Mr_S>_p D`ep¡N

	 fp¡tS>v$p h`fpidp„ EÅ® r_rd®rs dpV¡$ rhrh^ `v$p\p£ S>ê$fu R>¡. Aphp `v$p\p£_¡ H^Z L$l¡ R>¡. Ap 
H^Z O_, âhplu A_¡ hpey Ahõ\pdp„ dmu Aph¡ R>¡.
`Õ\qfep¡ L$p¡gkp¡ (Coal)
	 gpMp¡ hj® `l¡gp„ Ly$v$fsu E\g`p\g_¡ L$pfZ¡ b^p„ S>„Ngp¡ S>du_dp„ v$V$pC Nep„. s¡_u D`f dpV$u_p„ 
\f Ådsp„ Nep„. s¡ \f `f âQ„X$ v$bpZ A_¡ `©Õhu_p Nc®dp„ fl¡gu DóZsp_¡ L$pfZ¡ v$V$pC Ne¡gu            
h_õ`rs_y„„ ê$`p„sf H^Zdp„ \ey„. A\p®s¹ Ap h_õ`rs Ahi¡jp¡dp„\u `Õ\qfep¡ L$p¡gkp¡ s¥epf \ep¡. s¡\u 
s¡_¡ Æhp[íd H^Z (Fossil Fuel) `Z L$l¡ R>¡.

1. H^Z A¡V$g¡ iy„?
2. L$C L$C Ly$v$fsu kp^_k„`rÑ_p¡ Ap`Z¡ H^Z sfuL¡$ D`ep¡N L$fuA¡ R>uA¡.L$lp¡ Å¡CA¡ !

H^Z (Fuel)
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	 `Õ\qfep¡ L$p¡gkp¡ MpZdp„ dmu 
Aph¡ R>¡.`uV$, rgÁ_pCV$ (Brown coal) 
rbVy$rd_k L$p¸g, AƒÞ\°pkpCV$ DÃQ 
âL$pf_p¡ L$p¡gkp¡ R>¡.
	 `Õ\qfep L$p¡gkpdp„ L$pb®__p¡ k„N°l 
lp¡hp\u s¡dp„\u Ap¥[óZL$ EÅ® (Nfdu 
i[¼s) d¡mhhp dpV¡$ s¡_¡ bpmhp¡ `X¡$ R>¡. 
Ap¥[óZL$ huS> r_dp®Z L¡$ÞÖdp„ `Õ\qfep¡ 
L$p¡gkp¡ H^Z sfuL¡$ h`fpe R>¡. s¡dS> 
s¡_p¡ D`ep¡N bpµegk® A_¡ f¡ëh¡ C[ÞS>_ 
Qgphhp dpV¡$ `Z L$fhpdp„ Aph¡ R>¡. s¡ 

D`fp„s `Õ\qfep¡ L$p¡gkp¡ fkpC dpV¡$ A_¡ HV$ cÌ$udp„ HV$ k¡L$hp dpV¡$ `Z dp¡V$p âdpZdp„ h`fpe R>¡ 
Ap¥Ûp¡rNL$ rhL$pkdp„ `Õ\qfep L$p¡gkp_y„ EÅ®_p kp^_ sfuL¡$ dlÒh_y„ ep¡Nv$p_ R>¡. `Õ\qfep L$p¡gkpdp„\u 
âp¡X$éykf N¸k, hpµV$f Nµk hN¡f¡... hpeyê$` H^Z r_dp®Z \pe R>¡.

Mr_S> s¡g A_¡ Ly$v$fsu hpey_y„ r_dp®Z L¡$hu fus¡ \ey„ li¡?r_funZ L$fp¡ A_¡ QQp® L$fp¡.

16.4 Mr_S> s¡g A_¡ Ly$v$fsu hpey_y„ r_dp®Z

gpMp¡ hj® `l¡gp„ lÅfp¡ hj® `l¡gp„	 lpg

16.3 `Õ\qfep L$p¡gkp_y„ r_dp®Z

L$p¡Z iy„ L$f¡ R>¡?
 	 s¡g A_¡ Ly$v$fsu hpey dlpd„X$m (ONGC) _u õ\p`_p 14 ApµNõV$ 1956 _p fp¡S> \C. s¡ 
cpfs kfL$pf_p "`¡V²$p¡rged A_¡ Ly$v$fsu hpey' d„Ópge A„sN®s L$pe® L$f¡ R>¡. ONGC cpfs_u 
kp¥\u dp¡V$u s¡g A_¡ hpey k„ip¡^_ A_¡ DÐ`pv$_ L$fsu L„$`_u R>¡ s¡_y„ dy¿ed\L$ qv$ëludp„ R>¡. 
ONGC Üpfp cpfs_p gNcN 77% L$pQp s¡g_y„ A_¡ gNcN 62% Ly$v$fsu hpey_y„ DÐ`pv$_ 
L$fhpdp„ Aph¡ R>¡. ìephkpreL$ ×rô$A¡ cpfs_p„ dlÒh_p„ 7 c|Nc® Mr_S> s¡g L|$hp `¥L$u 6 Mr_S> 
s¡g L|$hp_u ip¡^ ONGCA¡ eiõhu`Z¡ L$fu R>¡.

kde

v$bpZ

DóZsp
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CNG _u rhi¡jsp
1. 	 klS> kmNu Åe R>¡. 
2. 	 Ähg_ `R>u O_L$Qfp¡ fl¡sp¡ _\u.
3.	 Ähg_ hMs¡ CO2 A_¡ `pZu Ap¡R>p 

âdpZdp„ s¥epf \pe R>¡.
4. 	 AÞe âv|$jL$p¡ s¥epf \sp„ _\u.
5. 	 kl¡gpC\u `qfhl_ L$fu iL$pe R>¡.
6. 	 s¡_p Ähg_ `f kl¡gpC\u r_e„ÓZ   

\pe R>¡. 

1.	 Mr_S> s¡g_¡ Liquid Gold L¡$d L$l¡ R>¡?
2.	 `Õ\qfep L$p¡gkp_¡ 'Black Gold' sfuL¡$ 

L¡$d Ap¡mMhpdp„ Aph¡ R>¡?
3.	 c|Nc®dp„_u Mr_S> k„`rÑ Mgpk \C S>i¡ 

Ðepf¡ iy„ \i¡?

dNS> Qgphp¡.
sd¡ Ap ÅZp¡ R>p¡ L¡$?

	 Æhp[íd (Æh = kÆhk©rô$, A[íd = 
`Õ\f) A¡V$g¡ kÆhp¡_y„ `Õ\fdp„ \e¡gy„ ê$`p„sf. 
gpMp¡ hjp£ `l¡gp„ v$V$pC Ne¡gp„ kÆhp¡ `p¡sp_p 
A[õsÐh_u r_ip_u "Æhp[íd' ê$`¡ d|L$sp„ Nep„ 
R>¡. L¡$V$gpL$ kÆhp¡_u R>p` L$p¡gkp A_¡ `Õ\f 
`f v¡$Mpe R>¡.

Mr_S> s¡g (Mineral oil)
	 S>du_ _uQ¡ v$V$pe¡gp k¡ÞÖue ̀ v$p\p£_u 

rhOV$_ q¾$epdp„\u s¥epf \e¡gy„ Öìeê$` H^Z 
A¡V$g¡ "Mr_S> s¡g' R>¡. gpMp¡ hj® `l¡gp„ 
kdyÖu Æhp¡ d©s \ep„ A¡V$g¡ kdyÖ_p srme¡ 
Nep. âQ„X$ v$bpZ A_¡ DóZsp_¡ L$pfZ¡ d©s 
Æhp¡_p Ahi¡jp¡_y„ ê$`p„sf "Mr_S> s¡g'dp„   
\ey„. 

Ap Mr_S> s¡g c|Nc®dp„\u L$pY$hp dpV¡$ 
L|$hp Mp¡v$hpdp„ Aph¡ R>¡. Mr_S> s¡g dy¿eÒh¡ 
`„L$píd, i¡g, hpgyL$píd A_¡ Q|_p MX$L$p¡dp„ 
dmu Aph¡ R>¡. c|Nc®dp„ s¡ gNcN 1000 
duV$f \u 3000 duV$f_u KX$pCA¡ dm¡ R>¡. 
`¡V²$p¡rged A¡V$g¡ L$pQy„ s¡g A\hp Mr_S> s¡g 
A\hp AiyÙ s¡g. s¡ gugpi `X$sy„, s`L$ufu 
f„N_y„ R>¡. ̀ ¡V²$p¡rged A¡ dy¿eÐh¡ "lpCX²$p¡L$pb®_' 
âL$pf_p A_¡L$ k„ep¡S>_p¡_y„ rdîZ R>¡, s¡dp„ 
Ap¸[¼kS>_, _pCV²$p¡S>_ s¡d S> N„^L$_p 
k„ep¡S>_p¡ `Z lp¡e R>¡. s¡gL|$hp_p dpÝed\u 
`¡V²$p¡rged_y„ DÐM__ L$fu_¡ s¡_y„ rhcpNue 
DÝh®`ps_\u (Factional Distillation) 
s¡dp„_p OV$L$p¡ R|>V$p `pX$hpdp„ Aph¡ R>¡. 
`¡V²$p¡rgeddp„\u `¡V²$p¡g, N¸kp¡rg_, qX$T¡g, 
L¡$fp¡ku_, _¡à\p, KS>Z, X$pdf, hN¡f¡ Mr_S> 
s¡gdp„\u dmsp `v$p\p£ R>¡. s¡_p¡ D`ep¡N f„N, 
S>„sy_piL$p¡, kyN„^u Öìep¡, L©$rÓd v$p¡fp hN¡f¡ 
r_dp®Z L$fhpdp„ \pe R>¡.

Ly$v$fsu hpey (Natural Gas)
	 Ly$v$fsu hpey A¡ dlÒh_y„ Æhp[íd H^Z 
R>¡ s¡ c|Nc®dp„ s¡gL|$hpdp„ `¡V²$p¡rged kp\¡ 
s¡dS> L¡$V$gpL$ W¡$L$pZ¡ aL$s Ly$v$fsu hpey ê$`¡ dm¡ 
R>¡. Ly$v$fsu hpeydp„ rd\¡_ (CH4) Ap dy¿e 
OV$L$ lp¡e R>¡. C\¡_ (C2H6), âp¡`¡_ (C3H8), 
åe|V¡$_  (C4H10) Ap OV$L$p¡ Aë` âdpZdp„ 
lp¡e R>¡.
	 Ly$v$fsu hpey `Z c|Nc®dp„ S> kÆhp¡_p„ 
Ahi¡jp¡dp„\u DÃQ v$bpZ l¡W$m s¥epf \pe 
R>¡. Ap H^Z  hpeyhprl_u_u dv$v$\u v|$fv|$f 
ky^u `lp¢QpX$u iL$pe R>¡. `Z hpeyhprl_u_p 
(Gas Pipeline) _¡V$hL®$_¡ Acph¡ s¡_¡ DÃQ 
v$bpZ l¡W$m L$çâ¡õX$ _¡Qfg N¸k ‘CNG’ 
(Compressed Natural Gas)  A_¡ rg¼huX-
$apCX$ _µQfg Nµk ‘LNG’ (Liquid Natural 
Gas) sfuL¡$ k„Ofhpdp„ Aph¡ R>¡. s¡\u s¡_y„ 
`qfhl_ kygc b_¡ R>¡.
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	 rg[¼hapCX$ `¡V²$p¡rged Nµk (LPG) 
	 AiyÙ `¡V²$p¡rged_p iyÙuL$fZ hMs¡ `¡V²$p¡rged Nµk `Z r_dp®Z \pe R>¡. `¡V²$p¡rged Nµk_¡ DÃQ 
v$bpZ Ap`u s¡_y„ L$v$          NÏ„ Ap¡Ry>„ L$fsp„ s¡_y„ ê$`p„sf âhpludp„ \pe R>¡. Ap v$bpZ _uQ¡ s¡ âhplu 
õhê$`dp„ S> fl¡ s¡ dpV¡$ s¡_¡ dS>b|s$ `p¡gpv$u V$p„L$uAp¡dp„ cfhpdp„ Aph¡ R>¡. Ap V$p„L$udp„\u s¡ blpf _uL$m¡ 
Ðepf¡ v$bpZ Ap¡Ry>„ \hp\u afu hpeyê$`dp„ ê$`p„sf `pd¡ R>¡. Ap hpeydp„ dy¿eÐh¡ âp¡`¡_ A_¡ åeyV¡$_ Ap b¡ 
hpeyAp¡ 30:70 âdpZdp„ lp¡e R>¡. Ap bÞ_¡ hpey N„^lu_ R>¡ A¡V$g¡ Å¡ V$p„L$udp„\u  hpey_u Nmsu \pe sp¡ 
s¡ Ap¡mMu iL$pe s¡ dpV¡$ s¡dp„ "Cr\g dfL$µàV$_' _pd_y„ suh° hpk ^fphsy„  fkpeZ Aë` âdpZdp„ 
Dd¡fhpdp„ Aph¡ R>¡. s¡\u LPG Nµk kNX$u Qpgy flu Åe L¡$ V$p„L$udp„\u blpf Aphsp¡ lp¡e sp¡ sfs 
Ýep_dp„ Aph¡ R>¡ A_¡ Å¡Md V$pmu iL$pe R>¡ ?

Ly$v$fsu hpey A¡ "`ep®hfZ õ_¡lu' H^Z R>¡. ip dpV¡$?

sd¡ Ap ÅZp¡ R>p¡ L¡$?

TX$`\u h^su gp¡L$k„¿ep_¡ gu^¡ H^Z_u dp„NZu h^su Åe R>¡. `f„sy Æhp[íd H^Z_p¡ S>Õ\p¡ 
dep®qv$s S> R>¡. H^Z_u h^su S>su dp„NZu_¡ `lp¢Qu hmhy„ dyíL¡$g b_sy„ Åe R>¡.  s¡ Mgpk \hp_p¡ X$f 
A¡V$g¡ S> "EÅ® k„L$V$'. 

Mr_S> s¡g, `Õ\qfep¡ L$p¡gkp¡, hN¡f¡ Æhp[íd H^Z_p¡ dep®qv$s S>Õ\p¡ A_¡ h^su S>su dp„N_¡ 
L$pfZ¡ `ep®eu H^Z_p¡ h`fpi `Z \hp gpÁep¡ R>¡. S>¡d L¡$, lpCX²$p¡S>_, S>¥h H^Z, rd\¡_pµg A\hp hyX$ 
ApëL$p¸lp¡g, C\µ$_pµg A\hp N°u_ ApëL$p¸lp¡g hN¡f¡ L¡$V$gpL$ `ep®eu I^Z R>¡.

h_k„`rÑ (S>„Ngk„`rÑ - Forest resources)
S>„Ng_p„ L$pep£ - k„fnL$ L$pep£
1.	 c|`©óW$ `f\u hl¡sp„ `pZu_p¡ h¡N OV$pX¡$ 

R>¡.
2.	 dpV$u_p¡ Okpfp¡ (^|`) fp¡L¡$ R>¡.
3.	 S>du_dp„ `pZu Dspfhpdp„ dv$v$ L$f¡ R>¡.
4.	 `|f `f r_e„ÓZ fpM¡ R>¡.
5.	 `pZu bpó`uc`__p¡ h¡N Ap¡R>p¡ L$f¡ R>¡.
6.	 hÞeÆhp¡_y„ fnZ L$f¡ R>¡.
7.	 `ep®hfZ_p¡ v$fÄÅ¡ ky^pf¡ R>¡. s¡_y„ k„h^®_ 

A_¡ tkQ_ L$f¡ R>¡.
	   Ap fus¡ `ep®hfZ_p¡ v$fÄÅ¡ ky^pfhpdp„ 

A_¡ V$L$phhpdp„ S>„Ngp¡ dv$v$ L$f¡ R>¡.

L$lp¡ Å¡CA¡!

`yõsL$ dpfp¡ rdÓ

dNS> Qgphp¡.

1. S>„Ng A¡V$g¡ iy„? 

2. s¡_p ip D`ep¡Np¡ R>¡?

c|Np¡m_y„ ̀ pW$é`yõsL$ s¡dS> AÞe k„v$c® ̀ yõL$p¡dp„\u cpfs_p rhrh^ h_ A_¡ 
S>„Ngp¡\u ApÃR>pqv$s c|cpN L¡$V$gp¡ R>¡? s¡_u dprlsu d¡mhp¡.

h_õ`rs_u rhrh^ Åsp¡\u ìepàs \e¡gp¡ 
rhõs©s âv¡$i A¡V$g¡ S>„Ng. rhrh^ h_õ`rs, 
âpZu, k|ÿdÆh hN¡f¡_p¡ Ly$v$fsu Ar^hpk A¡V$g¡ 
S>„Ng. rhð_p Ly$g c|cpN `¥L$u gNcN 30% 
c|cpN S>„Ngp¡\u ApÃR>pqv$s R>¡. S>„Ngp¡_p R>¡. 
rhriô$ A¡hp„ k„fnL$ A_¡ DÐ`pv$L$ L$pep£ R>¡.

240
1
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gpL$Xy„$ 

kpN, kukd, L$X$hp¡ gudX$p¡, bphm kybphm 
hN¡f¡ h©np¡dp„\u dS>b|s A_¡ V$L$pD s¡d S> S>mpD 
gpL$Xy„$ dm¡ R>¡. s¡_p¡ D`ep¡N  Of-Apµ[¼k dpV¡$ 
gpL$X$p_y„ ar_®Qf, M¡su_p„ Ap¡Åfp¡, AÞe hõsyAp¡ 
b_phhpdp„ s¡dS> bp„^L$pddp„ \pe R>¡. 

S>„Ng k„̀ rÑdp„\u v$p¡fp, L$pNm, fbf,  Ny„v$f, 
kyN„̂ u Öìep¡ dm¡ R>¡. g¡d_ N°pk, hµr_gp, L¡$hX$p¡, 
Mk, r_grNfu hN¡f¡dp„\u kyN„̂ u A_¡ AL®$hpmp 
D`ep¡Nu s¡g b_¡ R>¡. kpby, kp¦v$e® âkp^_p¡, 
ANfbÑu b_phhpdp„ Q„v$__y„ gpL$Xy„$ A_¡                
r_grNfu_y„ s¡g h`fpe R>¡. rhrh^ amp¡, L„$v$d|m, 
d^, gpM, L$p\p¡, f„N hN¡f¡ `v$p\p£ dm¡ R>¡. 

1. 	fbf_p¡ `yfhW$p¡ _ dm¡ sp¡ L$C L$C kyrh^pAp¡ `f k„L$V$ Aphu iL¡$ ?
2. 	S>„Ng sp¡X$_p„ vy$ó`qfZpdp¡ ¼ep„ ? 

Ap¥j^u h_õ`rs					   
h_õ`rs Ap¥j^ue D`ep¡N

AfXy$ku	
b¡g	
L$X$hp¡ gudX$p¡	
bpfdpku 	
sS> 	
tkL$p¡_p 

D^fk, L$a v|$f L$fhp dpV¡$ 
Arskpf `f BgpS> dpV¡$ 
sph, ifv$u_p BgpS> dpV¡$ 
AL®$ Lµ$Þkf_p D`Qpf dpV¡$ 
Arskpf, dp¡m QX$hp ̀ f  D`ep¡N
dg¡qfep `f BgpS> dpV¡$.

AðN„^p, isphfu, Apdmp, lfX$p„, 
b¡lX$p, sygku hN¡f¡ Ap¥j^ue h_õ`rs A_¡ s¡_p 
D`ep¡N_u epv$u s¥epf L$fp¡. s¡ dpV¡$ `qfkfdp„_u 
ÅZv$pf ìe[¼s, h_õ`rs sÄo, sdpfp v$pv$p-
v$pv$u-hX$ugp¡_u dv$v$ gp¡. 

S>„Ng_p„ DÐ`pv$L$ L$pep£

S>„Ng_y„ k„h^®_ L¡$hu fus¡ L$fip¡ ?
1. 	Ly$dmu he_p„ TpX$ sp¡X$hp„ _rl. 
2. 	S>¡V$gp„ TpX$ L$p`hpdp„ Aph¡ R>¡. s¡_p\u 

h^y âdpZdp„ TpX$ hphhp_u 
(h©npfp¡`Z_u) L$pmÆ g¡hu Å¡CA¡. 

3. 	S>„Ng k„h^®_ bpbs_p L$X$L$ L$pev$p/ 
r_edp¡/ r_b¯^p¡_y„ `pg_ L$fh„y. 

kpNfk„`rÑ (Ocean resources)

1. `©Õhu`f ¼ep ¼ep dlpkpNfp¡ R>¡ ? 
2. kdyÖ_y„ `pZu Mpfy„ lp¡hp R>sp„ Ap`Zp dpV¡$ D`ep¡Nu L¡$d R>¡ ? 

`©Õhu `f S>du_ L$fsp„ h^pf¡ cpN kpNfp¡_p¡ ìep`¡gp¡ R>¡. s¡ Ap`Z¡ ÅZuA¡ R>uA¡. 

dlpkpNfdp„\u dp¡V$p âdpZdp„ EÅ® d¡mhu iL$pe R>¡. cfsu-Ap¡V$ A_¡ kdyÖ_p âhpl_p¡ D`ep¡N 
EÅ® r_dp®Z dpV¡$ \pe R>¡. Ap bpbs `pR>gp ^p¡fZdp„ c|Np¡m rhjedp„ Ap`Z¡ dprlsu d¡mhu R>¡. 
kpNf S>mdp„, kpNfsrme¡ s¡dS> kpNf_p srmep _uQ¡ `Z Ly$v$fsu k„`rÑ_p¡ dp¡V$p¡ S>Õ\p¡ R>¡. kdyÖ A_¡ 
dlpkpNfdp„\u âpàs \su k„`rÑ_¡ "kpNfk„`rÑ' L$l¡ R>¡. 

dNS> Qgphp¡. 

epv$ L$fp¡. 
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L$lp¡ Å¡CA¡.

v$qfepC Mr_S> A_¡ S>¥rhL$ k„`rÑ (Mineral and Bio-resources of ocean)

dlpkpNf_p„ `pZudp„ Ap¡Nm¡gu [õ\rsdp„ AbÅ¡ V$_ Mq_Å¡ 
R>¡. A¡hy„ h¥opr_L$p¡_y„ dp_hy„ R>¡. kpNf A_¡ dlpkpNf_¡ srme¡    
L$\uf, ¾$p¡rded, ap¡õa¡V$, sp„by, S>ks, gp¡M„X$, kuk„y, d¢N¸_uT, 
N„^L$, eyf¡r_ed hN¡f¡_p¡ S>Õ\p¡ M|b dp¡V$p âdpZdp„ R>¡. kpNfdp„\u 
A_¡L$ âL$pf_p„ fÐ_p¡, i„M, R>u`gp A_¡ dp¡su hN¡f¡ dm¡ R>¡. Mfp„ 
dp¡su_u qL„$ds, kp¡_p L$fsp„ `Z h^y lp¡e R>¡. 

kpNfsrmep_u _uQ¡ Mr_S> s¡g_p¡ A_¡ Ly$v$fsu hpey_p¡ 
S>Õ\p¡ dp¡V$p âdpZdp„ D`gå^ R>¡. L|$hpAp¡ Mp¡v$u_¡ Ap s¡g A_¡ 
hpeyAp¡ Ap`Z¡ d¡mhu iL$uA¡ R>uA¡. 

kpNfu Mr_S> k„`rÑ kpNfu S>¥rhL$ kp^_k„`rÑ

\p¡fued - `fdpÏ EÅ® r_dp®Zdp„ 
               D`ep¡Nu 
d¸Á_¡ried - L¸$d¡fp_p ãg¡i bëbdp„  
`p¡V¡$ried -  L$pQ, Mpsf r_dp®Z hN¡f¡_p¡ 
                  dy¿e OV$L$. 
kp¡qX$ed - L$p`X$, L$pNm r_dp®Zdp„ D`ep¡Nu 
këa¡V$ - L©$rÓd f¡id_u b_phV$ dpV¡$               
             D`ep¡Nu

L$p¡m„bu, kyfdC, `p`g¡V$ hN¡f¡ dpR>guAp¡ - rhV$pdu_ 
A_¡ âp¡V$u__p öp¡s lp¡hp\u AÞ_ sfuL¡$ D`ep¡Nu.
kyL$V$, bp¢bug_p¡ Q|fp¡, dfOp_y„ AÞ_, DÑd Mpsf sfuL¡$ 
M¡su dpV¡$ D`ep¡Nu.
R>u`gp„ - Ap¥j^r_dp®Z, Ag„L$pf, ip¡cp_u hõsyAp¡ dpV¡$.
awN - ârsS>¥rhL$_u (antibiotic) b_phV$dp„.
ipL®$, L$pµX$ dpR>gu - rhV$pdu_ "A', "X$' "C' d¡mhhp s¡_y„ 
s¡g b_phhpdp„ Aph¡ R>¡. 
kdyÖL$pL$X$u - Lµ$Þkf A_¡ V$éydf fp¡L$hp dpV¡$ Ap¥j^u sfuL¡$ 
D`ep¡Nu. 

16.5 kpNfk„`rÑ

c|Nc®dp„\u S>¡d Mr_Å¡ dmu Aph¡ R>¡ s¡ fus¡ kdyÖ_p `¡V$pmdp„\u `Z 
Mr_Å¡ dm¡ L¡$ ?

cpfsdp„ kpNf srme¡\u Mr_S> s¡g A_¡ Ly$v$fsu hpey 
d¡mhhp dpV¡$ k_ 1974 dp„ "dy„bC lpC' Ap W¡$L$pZ¡ "kpNfkd°pV$' 
_pd_p¡ X²$ug ri` Üpfp Mr_S> s¡gL|$hp¡ Mp¡v$hpdp„ Apìep¡ lsp¡. 
Ap L|$hpdp„\u dmsp¡ Ly$v$fsu hpey `pC`gpC_ Üpfp EfZ gC 
S>hpdp„ Aph¡ R>¡. 
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1. _uQ¡ Ap`¡gu ÓZ Ly$v$fsu kp^_k„`rÑ rhi¡ gMp¡.
 A. Mr_S> k„`rÑ
Ap. 	 h_k„`rÑ
B. kpNfk„`rÑ

2. _uQ¡_p âï_p¡_p DÑf sdpfp iåv$p¡dp„ gMp¡.

A. Æhp[íd H^Z A¡V$g¡ iy„ ? s¡_p âL$pf
¼ep ?

Ap.	 Mr_S> s¡gdp„\u ¼ep ¼ep `v$p\p£ dm¡     
R>¡ ? 

B. S>„Ngdp„\u Ap`Z_¡ iy„ dm¡ R>¡ ?
C. kpNf k„`rÑdp„ i¡_p¡ i¡_p¡ kdph¡i \pe

R>¡ ? s¡_p¡ Ap`Z_¡ ip¡ D`ep¡N \pe R>¡?
D. hpl_p¡dp„ h`fpsp H^Z_p¡ A`ìee    

V$pmhp¡ L¡$d S>ê$fu R>¡ ?
E. S>„Ngdp„ h_õ`rs A_¡ âpZuAp¡_y„

h¥rhÝe L¡$d Ap¡Ry>„ \sy„ Åe R>¡ ?
A¡. `p„Q Mr_S>_p„ _pd gMp¡ A_¡ s¡dp„\u 

dmsp D`ep¡Nu `v$p\® gMp¡. 
A¥. L$pQu ^psydp„\u ^psy d¡mhhp_u âq¾$epdp„ 

Aphsp b¡ dlÒh_p sb½$p ¼ep ? s¡ 
gMp¡. 

3. Ly$v$fsu kp^_ k„`rÑ_y„ S>s_ A_¡ k„h^®_ L$fhp_p
D`pep¡ gMp¡.

õhpÝepe

4. Ap`¡gp¡ ãgp¡QpV®$ (âhpl ApL©$rs) `|Z® L$fp¡.

Ap l„d¡ip„ Ýep_dp„ fpMp¡. 

Ap`Zu S>ê$qfeps `|fu L$fhp dpV¡$ Ly$v$fsu 
kp^_k„`rÑ dlÒh_u R>¡. L¡$V$guL$ kp^_ 
k„`rÑ_p¡ S>Õ\p¡ dep®qv$s R>¡. Ars h`fpi_¡ 
gu^¡ s¡ "S>ëv$u M|V$u S>i¡ A¡hy„ Å¡Md R>¡. 
Ly$v$fsu k„syg_ Åmhhp dpV¡$ Ap 
kp^_k„`rÑ_p D`ep¡N `f r_e„ÓZ fpMhy„ 
S>ê$fu R>¡.

kpNfu ìehkpe
1. dpR>udpfu - dy¿e ìehkpe
2. duW$p_p ANf - duW$p_u M¡su-kp¥\u dp¡V$p¡

DÛp¡N
3. `qfhl_ ìehkpe - kpNf dpN® (S>gdpN®)
4. kpNfu `e®V$_ - Apr\®L$ DÐ`Þ_ dpV¡$

Vy$fuTd dpV¡$
5. ip¡cp_u hõsyAp¡ b_phhu.

5. v¡$i_u Apr\®L$ [õ\rs Ly$v$fsu kp^_k„`rÑ `f L¡$hu
fus¡ Ap^pf fpM¡ R>¡ ? s¡ gMp¡.

6. sdpfu ipmp_p `qfkfdp„, Of _ÆL$ L$C L$C
Ap¥j^u h_õ`rs hphip¡ ? ip dpV¡$ ?

D`¾$d :	
1. rhrh^ ApL$pf A_¡ f„N_p„ i„M-R>u`gp„_p¡

k„N°l L$fp¡. ip¡cpv$peL$ hõsy b_php¡.

2. rhrh^ Mr_S>¡_u MpZ rhi¡ dprlsu
d¡mhp¡.

t t t

H^Z

O_ê$` 

Ly$v$fsu hpey 

Æhp[íd H^Z

Mr_S> s¡g

`uV$ rgÁ_pCV$ 
rbVy$rd_k 
Aƒ\°pµkpCV$ 
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	 k|e® qL$fZ Äepf¡ rÓ`pð® L$pQdp„\u ̀ kpf \pe R>¡. Ðepf¡ buÆ bpSy>A¡ ¼ep 
¼ep f„N_p `Ë$p v¡$Mpe R>¡? 

epv$ L$fp¡.

	 âL$pi A_¡L$ f„Np¡_p¡ b_¡gp¡ R>¡¡. A¡ sd¡ Nep hj£ cÎep R>p¡. bpfu L¡$ bpfZp_u apV$dp„\u Aphsp 
sX$L$p_p âL$pidp„ v¡$Mpsp ^|m_p fS>L$Zp¡_p¡ `Ë$p¡ sd¡ Å¡ep¡ li¡. NpY$p ^yçdkdp„\u NpX$u S>su lp¡e Ðepf¡ 
NpX$u_p kpd¡_p v$uhp Qpgy L$fhp `X¡$ R>¡. v$uhpdp„\u _uL$msp„ âL$pi_p¡ `Ë$p¡ sd¡ Å¡ep¡ li¡. âL$pi_p¡ `Ë$p¡ 
sd¡ Sy>Ap¡ Ðepf¡ iy„ v¡$Mpe R>¡ ? `Ë$pdp„ k|ÿdfS>L$Zp¡ sf„Nsp lp¡e s¡hy„ v¡$Mpe R>¡. s¡_p L$pfZ¡ âL$pi Aph¡ 
R>¡, s¡hy„ v¡$Mpe R>¡. khpf_p kde¡, kp„S>¡ ApL$pidp„ `Z rhrh^ f„NR>V$p Å¡hp dm¡ R>¡. s¡S> fus¡ 
AhL$pidp„\u v¡$Mpsp `©Õhu_p D`N°lp¡ Üpfp L$pY¡$gp ap¡V$p Å¡CA¡ sp¡ s¡dp„ `©Õhu hpv$mu f„N_u (sky 
blue) v¡$Mpe R>¡. Ap b^p„ i¡_p„ `qfZpd R>¡ ? 

âL$pi_y„ rhqL$fZ (Scattering of light)

("g¡Tf' qL$fZp¡ hp`fu_¡ L$fhp_p b^p âep¡N rinL$_p dpN®v$i®_ A_¡ r_funZ 
l¡W$m L$fhp.)

L$fu Sy>Ap¡.

kprlÐe : L$pQ_„y buL$f, g¡Tf `p¡CÞV$f (X$pepµX$ g¡Tf), `pZu, v|$^ L¡$ v|$^ `pDX$f, QdQp¡, X²$p¡`f, hN¡f¡.

L©$rs : L$pQ_p buL$fdp„ õhÃR> `pZu gp¡. s¡dp„ g¡Tf 
qL$fZ R>p¡X$p¡ A_¡ âL$pi_p¡ `Ë$p¡ v¡$Mpe R>¡ L¡$ ? s¡ Sy>Ap¡. 

	 lh¡ X²$pµ`f\u v|$^_p„ L¡$V$gpL$ V$u`p„ `pZudp„ _pMu 
lgphp¡. `pZu X$lp¡my„ \e¡gy„ v¡$Mpi¡. lh¡ afu g¡Tf qL$fZ 
R>p¡X$p¡. âL$pi_p„ qL$fZp¡_p¡ `Ë$p¡ v¡$Mpi¡. 

	 kpv$p `pZudp„ âL$pi_p¡ `Ë$p¡ v¡$Mpsp¡ _\u `Z 
X$lp¡mp `pZudp„ âL$pi_p¡ `Ë$p¡ v¡$Mpe R>¡¡. `pZudp„ 
sfsp„ v|$^_p k|ÿdL$Zp¡ `f âL$pi `X¡$ A¡V$g¡ s¡ qL$fZ 
ApSy>bpSy> rhM¡fpC Åe R>¡. Ap rhM¡fpC Ne¡gp„ 
qL$fZp¡ Ap„Mdp„ S>hp\u âL$pi_u ÅZ \pe R>¡. 

17.1 g¡Tf_p„ âL$piqL$fZ

 17. âL$pi_y„ `qfZpd

L$pQ_„y buL$f

g¡Tf `p¡CÞV$f
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L©$rs 1. D`f_p âep¡Ndp„ v|$^_¡ bv$g¡ duWy„$, kpL$f, X$uV$fS>ÞV$ `pDX$f             
(A`dpS>®L$) hN¡f¡ Sy>v$p Sy>v$p `v$p\p£ hp`fu_¡ g¡Tf_u dv$v$\u âL$pi_p¡ `Ë$p¡ 
v¡$Mpe R>¡ L¡$ s¡_y„ r_funZ L$fp¡. 

	 k|e® EN¡ Ðepf¡ `|Z® `qfkf âL$pris v¡$Mpe R>¡. ApL$pi `Z DS>my„ v¡$Mpe R>¡. Ap b^y„ lhpdp„_p 
^|m_p fS>L$Zp¡ A_¡ AÞe k|ÿdL$Zp¡_¡ gu^¡ \pe R>¡. Ap_¡ S> k|e®âL$pi_y„ lhpdp„_p k|ÿdL$Zp¡\u \e¡gy„ 
rhqL$fZ L$l¡ R>¡. Å¡ Ap hpsphfZ _ lp¡s sp¡... ApL$pi qv$hk¡ `Z L$pmy„ v¡$Mps, A¡V$g¡ L¡$ W¡$W$ k|e® S> 
v¡$Mpsp¡ lp¡s. `©Õhu_p hpsphfZ_u blpf S>sp fpµL¡$V$ (ArÁ_bpZ) A_¡ D`N°lp¡ `f_p r_funZ `f\u 
Ap bpbs rkÙ \pe R>¡.
L©$rs kprlÐe : (v|$r^ep¡ LED bëb g¡hp¡ _l].) 60 L¡$ 100 hµV$_p¡ g¡hp¡. V¡$bg gµç`, ÅX$p¡ L$pNm, 

rQL$V$`Ë$u, kp¡ep¡(dp¡V$u kp¡e) 100/200 rdrg_y„ 
L$pQ_y„ buL$f, v|$^ L¡$ v|$^ `pDX$f, X²$pµ`f, QdQp¡ 
hN¡f¡. 

L©$rs : V¡$bg gµç`_p dp¢ `f L$pmp¡ L$pNm Qp¢V$pX$u 
b„^ L$fp¡. L$pNm_u dÝedp„ 1 \u 2 rddu. ìepk_y„ 
rR>Ö `pX$p¡. buL$fdp„ õhÃR> `pZu gp¡. V¡$bg gµç` 
Qpgy L$fp¡ A_¡ L$pQ_y„ buL$f rR>Ö _ÆL$ Qp¢V$pX$u_¡ 
fpMp¡. kpd¡\u 90० _p M|Z¡\u r_funZ L$fp¡. 
X²$pµ`f\u v|$^_p 2-4 V$u`p„ buL$f_p `pZudp„          
_pMu_¡ lgphp¡. 
	 h^pf¡ X$lp¡m„y L$fhp v|$^_p„ \p¡X$p„ h^y V$u`p„ 
Dd¡fp¡. 90० _p M|Z¡\u Å¡sp„ â\d hpv$mu f„N_u 

R>V$p  v¡$Mpi¡. Ap hpv$mu f„N_y„ rhqL$fZ \hp\u rhMfpe¡gp¡ âL$pi kpd¡\u Å¡sp„ gpg `ump¡ v¡$Mpe R>¡. rR>Ö 
gpgi `X$sp f„N_y„ v¡$Mpi¡. (dlÒh_y„ - Ap âep¡N Ap¡fX$pdp„ A„^pfy„ L$fu, rhÛp\}Ap¡_p _p_p-_p_p kd|l 
L$fu_¡ L$fhp¡.) 
	 v|$^_p V$u`p„ h^pf¡ _pMhp\u kpd¡\u Aphsp¡ gpg f„N (sp„bphZp£) h^pf¡ OpV$p¡ \sp¡ Åe R>¡. `Z 

L$fu Sy>Ap¡.

17.2 âL$pi_y„ rhqL$fZ

lÆ h^y _¡ h^y V$u`p„ _pMsp„ \p¡X$uhpf `R>u gpg f„NR>V$p v¡$Mpsu b„^ 
\i¡. s¡_y„ iy„ L$pfZ li¡ ?
	 hpsphfZdp„ _pCV²$p¡S>_, Apµ[¼kS>_ S>¡hp hpeyAp¡_p AZy\u 

k|e®âL$pi_y„ rhqL$fZ \pe R>¡. s¡dp„ hpv$mu f„N_y„ rhqL$fZ kp¥\u h^y \pe R>¡. s¡\u ApL$pi hpv$mu f„N_y„ 
v¡$Mpe R>¡. 
	 k|e®âL$pi hpsphfZ_p \fdp„\u Ap`Zp ky^u `lp¢Q¡ R>¡. k|ep®õs hMs¡ hpv$mu f„N_p âL$pi_y„     
rhqL$fZ h^pf¡ \hp\u gpg-`ump f„N_p¡ âL$pi ku^p¡ Ap`Zp ky^u `lp¢Q¡ R>¡. s¡\u k|e® gpg v¡$Mpe R>¡. 
gpg f„N_y„ rhqL$fZ hpv$mu f„N L$fsp„ Ap¡Ry>„ \pe R>¡.

dNS> Qgphp¡. 

L$pQ_y„ 
buL$f

L$pmp¡ L$pNm

V¡$bg 
gµç`

`pZu 
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rb„vy$ Dv¹$Nd A_¡ rhõs©s Dv¹$Nd_¡ gu ¡̂ dmsp„ `X$R>pep (Shadow formed by point and extended source)

epv$ L$fp¡. 

L$fu Sy>Ap¡. kprlÐe : duZbÑu/ b¡V$fu (V$p¡Q®), `|Wy„$ „, `X$v$p¡, _p_p v$X$p¡, dp¡V$p¡ v$X$p¡ hN¡f¡. 

`X$R>pep A¡V$g¡ iy„ ? `X$R>pep L¡$hu fus¡ r_dp®Z \pe R>¡ ? 

L$l¡ R>¡. rhõs©s öp¡sdp„\u dmsp `X$R>pep L¡$hp lp¡e 
R>¡ ?

Ap âep¡Ndp„ ApL©$rs 17.4 dp„ v$ip®ìep âdpZ¡ 
L$fp¡. lh¡ v$X$p_p¡ `X$R>pep¡ L¡$hp¡ dm¡ R>¡ ? Al] b¡ 
âL$pf_p `X$R>pep v¡$Mpe R>¡. s¡ `¥L$u OpV$p `X$R>pep 
(AD) _¡ `|Z®R>pep (Umbra) A_¡ Tp„Mp `X$R>pep 
(BC) _¡ D`R>pep  (Penumbra) L$l¡ R>¡.  

lh¡ `R>u_u L©rsdp„ rhõs©söp¡s A_¡ v$X$p hÃQ¡_y„ 
A„sf L$ped fpMu_¡ `Xv$p_¡ v|$f-v|$f Mk¡X$sp„ Åh A_¡ 
dmsp„ `X$R>pep_y„ r_funZ L$fp¡. `X$v$p¡ S>¡d S>¡d v|$f 
Åe s¡d s¡d v$X$p_u `|Z®R>pep A_¡ D`R>pep dp¡V$u _¡ 
dp¡V$u   \su Åe R>¡. lh¡ dp¡V$p v$X$p_¡ bv$g¡ ApL$pfdp„ 
âL$piöp¡s\u _p_p¡ lp¡e s¡hp¡ v$X$p¡ gp¡. v$X$p_p¡ `X$v$p `f 
v¡$Mpsp¡ `X$R>pep¡ Sy>Ap¡. _p_p v$X$p_u `|Z®R>pep A_¡ 
D`R>pep `X$v$p `f v¡$Mpe R>¡. afu âL$piöp¡s A_¡ _p_p 
v$X$p_y„ A„sf L$ped fpMu a¼s `X$v$p_¡ v|$fv|$f gC Åh, 
s¡d-s¡d `|Z®R>pep _p_u _p_u \su S>i¡ A_¡ A¡L$ 
rhriô$ A„sf¡ v¡$Mpsu b„^ \i¡. 17.5 rhõs©s öp¡s\u _p_u hõsy_p¡ `X$R>pep¡

A„sf¡ Ecp fpM¡gp `X$v$p `f `X$R>pep (AB)_y„ r_funZ L$fp¡. 
tbvy$öp¡sdp„\u _uL$m¡gp„ qL$fZp¡ OP, OQ v$X$p„_¡ õ`i® L$fu_¡ `X$v$p `f A_y¾$d¡ tbvy$ A A_¡ tbvy$ B 

ky^u `lp¢Q¡ R>¡. A A_¡ B v$fçep_ L$p¡C`Z qL$fZ _ Aphhp\u s¡V$gp¡ cpN AâL$pris fl¡ R>¡. tbvy$öp¡s_¡ 
gu^¡ dmsp¡ `X$R>pep OpV$p¡ lp¡e R>¡. Ap `X$R>pep_¡ `|Z®R>pep (Umbra) L$l¡ R>¡. duZbÑu/ bµV$fu kpd¡\u 
rR>Öhpmy„ `|W„y$ L$pY$u gCA¡ sp¡ iy„ \pe ? s¡ lh¡ tbvy$ öp¡s _\u. lh¡ s¡_¡ rhõs©s öp¡s (Extended Source) 

17.4 rhõs©s Dv¹$Nd\u dmsp¡ `X$R>pep¡

A

A

A

B

D

D

P

P

P

Q

Q

Q

O

B

B

N

N

C

C

M

M

	 L©$rs : duZbÑu/ bµV$fu (V$p¡Q®) gC_¡ Qpgy L$fp¡. 
s¡_u kpd¡ bpfuL$ rR>Öhpmy„ `|Wy„$ `L$X$p¡. `|W$p_u kpd¡ A¡L$ 
duV$f A„sf¡ `X$v$p¡ d|L$p¡. `X$v$p¡ A_¡ `|W$p hÃQ¡ v$X$p¡ 
`L$X$p¡ A_¡ iy„ v¡$Mpey„ s¡ L$lp¡. 

`|W$p_p bpfuL$ rR>Ödp„\u (O dp„\u) âL$pi blpf 
Aphsp¡ v¡$Mpe R>¡. Ap bpfuL$ rR>Ödp„\u v¡$Mpsp¡ âL$pi 
A¡V$g¡ tbvy$öp¡s (Point Source). `|W$p_u kpd¡ 1 duV$f 

v$X$p¡

v$X$p¡

v$X$p¡

17.3  tbvy$ Dv¹$Nd\u dmsp¡ `X$R>pep¡
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k|e®N°lZ (Solar eclipse)
	 afsp„-afsp„ Äepf¡ k|e® A_¡ `©Õhu_u hÃQ¡ 
Q„Ö Aph¡ Ðepf¡ Q„Ö_p¡ `X$R>pep¡ `©Õhu `f `X¡$ R>¡ 
A_¡ s¡ cpNdp„\u k|e® v¡$Mpsp¡ _\u. s¡_¡ k|e®N°lZ 
L$l¡ R>¡. k|e®N°lZ Adpk_¡ qv$hk¡ S> \pe R>¡. 
k|e®N°lZ Ap„riL$ A\hp `|Z® lp¡e R>¡. ¼epf¡L$ 
k|e®tbb Q„Ö_¡ L$pfZ¡ `|Z®`Z¡ Y$„L$pC Åe R>¡. s¡_¡ 
"MN°pk k|e®N°lZ' L$l¡ R>¡. Äepf¡ k|e®tbb Q„Ö_¡ 
gu^¡ `|Z®`Z¡ Y„$L$ps„y _\u. Ðepf¡ "M„X$N°pk 
k|e®N°lZ'   \pe R>¡. k|e®N°lZ kde¡ lpr_L$pfL$ 
Ars _ug qL$fZp¡ (Ultra violet rays) `©Õhu 
ky^u `lp¢Q¡ R>¡. s¡\u k|e®N°lZ _fu Ap„M¡ ¼epf¡e 
Å¡hy„ _l]. s¡ dpV¡$ rhriô$ âL$pf_p Qídp hp`fhp.  

N°lZ (Eclipse)
N°lZ A¡V$g¡ iy„ ? 
 	 `©Õhu afs¡ Q„Ö af¡ R>¡ A_¡ k|e® afs¡ Q„Ö A_¡ `©Õhu bÞ_¡ af¡ R>¡. v$f¡L$_u c°dZ L$np rcÞ_ R>¡. Äepf¡ 
k|e®, Q„Ö, `©Õhu A¡L$ ku^u f¡Mpdp„ Aph¡ R>¡. Ðepf¡ N°lZ \ey„ (gpÁe„y) A¡d Ap`Z¡ L$luA¡ R>uA¡.

Q„ÖN°lZ (Lunar eclipse)

k|e® A_¡ Q„Ö_u hÃQ¡ Äepf¡ `©Õhu Aph¡ R>¡. 
Ðepf¡ `©Õhu_p¡ `X$R>pep¡ Q„Ö `f `X¡$ R>¡ A_¡ Q„Ö_p¡ 
L¡$V$gp¡L$ cpN Y„$L$pC Åe R>¡. s¡_¡ Q„ÖN°lZ L$l¡ R>¡. 
Q„ÖN°lZ a¼s `|_d¡ v¡$Mpe R>¡.

`©Õhu_p `X$R>pepdp„ `|Z® Q„Ö Y„$L$pC Åe sp¡ 
"MN°pk Q„ÖN°lZ' A_¡ L¡$V$gp¡L$ cpN Y„$L$pe sp¡ 
"M„X$N°pk Q„ÖN°lZ' \pe R>¡. Q„ÖN°lZ _fu Ap„M¡ 
Å¡C iL$pe R>¡. Q„ÖN°lZ AdyL$ L$gpL$p¡ ky^u v¡$Mpe 
R>¡. 

dprlsu d¡mhp¡. 
1. Q„ÖN°lZ, k|e®N°lZ_p¡ kdephr^ (kdeNpmp¡).
2. ̀ l¡gp„ \C Ne¡gp„ rhrh^ N°lZp¡ A_¡ s¡d_u rhi¡jsp kcf dprlsu c¡Nu L$fp¡. 
3. lh¡ `R>u \_pf N°lZp¡ A_¡ r`^p_.

_p¢^ : Ar^L$  dprlsu dpV¡$ c|Np¡m_p `pW$é`yõsL$dp„\u 

"k|e®, Q„Ö, `©Õhu' _pd_p¡ `pW$ hp„Qp¡.

sd¡ Ap ÅZp¡ R>p¡ L¡$ ? 

	 k|e® dpmpdp„ N°lZp¡ kss \sp„ S> fl¡ R>¡. Äepf¡ Q„Ö_u `pR>m L$p¡C N°l L¡$ spfp¡ Åe Ðepf¡ s¡     
[õ\rs_¡ "r`^p_' ¼l¡ R>¡. k|e®, Q„Ö A_¡ spfpAp¡_u bpbsdp„ OV$su Ap kpdpÞe OV$_p S> R>¡. S>¡dL¡$, 
_p¡ìl¢bf 2016 dp„ Q„Ö_u `pR>m fp¡rlZu spfp¡ g`pep¡ lsp¡. L¡$V$gpL$ kde `R>u s¡ Q„Ö_u buÆ 
bpSy>\u blpf Apìep¡, Ap sd¡ Å¡ey„ lsy„ L¡$ ?

17.6  N°lZ

k|e® k|e®

Q„Ö

Q„Ö

`©Õhu

`©Õhu

Q„ÖN°lZk|e®N°lZ

`|Z®R>pep

D`R>pep

`|Z®R>pep

D`R>pep
D`R>pep
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Ap l„d¡ip„ epv$ fpMp¡. 
N°lZ, Ly$v$fsu OV$_p R>¡. N°lZ bpbs 

kdpS>dp„ A_¡L$ A„^ îÝ^pAp¡ ê$Y$ \e¡gu R>¡. 
Ap A„^îÝ^p v|$f L$fhp dpV¡$ b^p õsf¡ âeÐ_ 
L$fhp S>ê$fu R>¡. 

rhQpf L$fp¡, QQp® L$fp¡. 

1. Mpgu S>Áep `|fp¡.
A. fpÓ¡ NpX$u_p v$uhp_p¡ âL$pi hõsy `f `X¡$

Ðepf¡ ......... A_¡ ........ `X$R>pep v¡$Mpe 
R>¡. 

Ap. Q„ÖN°lZ hMs¡ ........... _p¡ `X$R>pep¡ 
............ `f `X¡$ R>¡. 

B. 	 k|e®N°lZ hMs¡ .... _p¡ `X$R>pep¡  
............`f `X¡$ R>¡. 

C. k|ep£v$e A_¡ k|ep®õs hMs¡ ........ _¡ gu^¡ 
ApL$pidp„ rhrh^ f„NR>V$pAp¡ v¡$Mpe R>¡. 

2. L$pfZp¡ gMp¡.
A. `©Õhu_p hpsphfZ_u `¡g¡ `pf AhL$pi

L$pmy„ v¡$Mpe R>¡.
Ap. 	R>p„eX$pdp„ b¡ku_¡ hp„Qu iL$pe R>¡.
B. _fu Ap„M¡ k|e®N°lZ Å¡hy„ _rl.

3. âL$pi_p rhqL$fZ_u fp¡tS>v$p Æh_dp„ v¡$Mpsu
OV$_pAp¡ gMp¡.

4. lhpdp„ M|b KQ¡ EX$sp `nu_p¡ `X$R>pep¡ S>du_
`f L¡$d `X$sp¡ _\u ?

5. tbvy$öp¡s\u D`R>pep L¡$d dmsu _\u ?
6. âï_p¡_p DÑf sdpfp iåv$p¡dp„ gMp¡.

A. âL$pi_y„ rhqL$fZ A¡V$g¡ iy„ ?
Ap. k|e® N°lZ _fu Ap„M¡ L¡$d _ Å¡hpe ?
B. i|ÞeR>pep [õ\rsdp„ `X$R>pep Mf¡Mf gyàs

\pe R>¡ L¡$ ?
C. b„^ L$pQ_u `¡V$udp„ ^|` gNpX$u g¡Tf

âL$piqL$fZ R>p¡X$sp„ s¡ v¡$Mpi¡ L¡$ ?
7. QQp® L$fp¡ A_¡ `R>u gMp¡.

A. "k|e® EN¡ S> _rl sp¡' sdpfp iåv$p¡dp„
rhop__¡ Ap^pf¡ aL$fp¡ gMp¡.

Ap. N°lZ bpbs_u N¡fkdS> v|$f L$fhp sd¡ ¼ep 
âeÐ_ L$fip¡ ? 

B. rhrh^ N°lZp¡ A_¡ s¡ hMs_u [õ\rs.
8. saphs gMp¡.

A. tbvy$ öp¡s A_¡ rhõs©s öp¡s
Ap. `|Z®R>pep (Umbra) A_¡ D`R>pep       

(Penumbra) 

D`¾$d :	
k|e®N°lZ Å¡hp dpV¡$ h`fpsp rhi¡j âL$pf_p 
Qídp_u dprlsu d¡mhp¡.

õhpÝepe

1. Adpk A_¡ `|_d_¡  qvhk¡ NpX$u_¡ g]by-dfQp„ bp„^hp Aep¡Áe L¡$d R>¡, s¡_p `f QQp® L$fp¡.
2. Ap`Zu Apk`pk fp¡tS>v$p Æh_dp„ ÅZ¡-AÅÎe¡ A_¡L$ hpsp¡ `f Ap`Z¡ A„^rhðpk

d|L$uA¡ R>uA¡ s¡ ep¡Áe R>¡ L¡$ ? 

i|Þe R>pep qv$_
	 S>¡ qv$hk¡ k|e® bfpbf dp\p `f Aph¡ s¡ 
qv$hk_¡ i|ÞeR>pep qv$_ L$l¡ R>¡. AgN-AgN 
W¡$L$pZ¡ AgN-AgN qv$hk¡ Å¡hp dm¡ R>¡. s¡ 
qv$hk¡ dÝepl¹_ kde¡ `X$R>pep S>sp fl¡ R>¡. Ap 
OV$_p L$L®$h©Ñ (23.5० DÑf) A_¡ dL$fh©Ñ 
(23.5० v$rnZ) v$fçep_ Aph¡gp âv¡$ip¡dp„ 
v¡$Mpe R>¡. Ap âv¡$ip¡dp„ Ap OV$_p D_pmpdp„ 
Sy>v$p„-Sy>v$p„ W¡$L$pZ¡ Sy>v$p-Sy>v$p qv$hk¡ v¡$Mpe R>¡.

t t t
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_uQ¡ L¡$V$guL$ OV$_pAp¡ Ap`u R>¡. sd¡ s¡_p¡ A_ych ¼ep£ lp¡e sp¡ rh^p__u 
kpd¡ ‘’ _u r_ip_u L$fhu. Å¡ A_ych L$ep£ _ lp¡e sp¡ ‘’ _u r_ip_u 
L$fhu. 

6. 	 dp¡bpCg_u f]N hpNsu lp¡e Ðepf¡ 
	 s¡_p `f lp\ d|¼ep¡.
7.	 O„V$ hNpX$ép¡ A_¡ _pv$ r_dp®Z \ep¡.
8.	 ^psy_y„ hpkZ `X$hp\u AhpS> \ep¡. 
9.	 ApL$pidp„ huS>mu_p¡ NX$NX$pV$ \ep¡. 
10.	Qpgy õ`uL$fdp„\u AhpS> Aphsp¡ lp¡e 
      Ðepf¡ õ`uL$f `f lp\ d|¼ep¡. 

	 D`f_p„ Dv$plfZ `f\u sdpfp Ýep_dp„ 
Aphi¡ L¡$, rhrh^ OV$_pdp„ Ýhr__y„ r_dp®Z   
\ey„. L¡$V$gpL$ Dv$plfZp¡dp„ hõsy_p L„$`_\u 
Ýhr_ r_dp®Z \ep¡. v$p.s. O„V$, k„NushpÛ 
(spf L¡ `X$v$phpmy„), aV$pL$X$p¡ ap¡X$hp¡, spmu 
hNpX$hu, huS>mu_p¡ NX$NX$pV$ hN¡f¡dp„ âÐen 
fus¡ L„$`_ A_ychpsy„ _\u. `Z L„$`_p¡         
r_dp®Z sp¡ \pe S> R>¡. Ap L„$`_p¡ lhp_p 
AÏ_¡ A`pe R>¡ A_¡ Ýhr_ r_dp®Z \pe R>¡. 
smph_p ip„s `pZudp„ `\fp¡ a¢L$sp„, gl¡f 
(sf„N) r_dp®Z \pe R>¡ A_¡ L$p„W$p ky^u `lp¢Q¡ 
R>¡. Ap S> fus¡ L„$`_p¡ lhpdp„\u Ap`Zp L$p_ 
ky^u `lp¢Q¡ R>¡ A_¡ k„cmpe R>¡. 

epv$ L$fp¡.

Ýhr_ L¡$fu fus¡ r_dp®Z \pe R>¡ A_¡ A¡L$pv$ dpÝeddp„ âhpk L$fu_¡ Ap`Zp ky^u `lp¢Q¡ R>¡ `R>u 
Ap`Z_¡ k„cmpe R>¡. Ap b^y„ sd¡ `pR>gp ^p¡fZdp„ iuMu Nep R>p¡. Ýhr_ r_dp®Z (DÐ`Þ_) \hp dpV¡$ 
L„$`_p¡ S>ê$fu R>¡. A¡ `Z sd¡ ÅZp¡ R>p¡. 

Ap `pW$dp„ Ap`Z¡ L„$`_ (Vibrations) A¡V$g¡ iy„ ? KQp¡ _uQp¡ Ýhr_ (High-Low Pitch), 
Ýhr__u suh°sp (Intensity of sound) A_¡ Ýhr__u k`pV$u (Sound level) _p¡ Aæepk L$fuiy„. 

NpeL$, Nphp_y„ iê$ L$f¡ s¡ `l¡gp„ k„Nus 
hpÛp¡ kp\¡ AhpS>_u `Ë$u d¡mhu g¡ R>¡ A¡V$g¡ 
iy„ L$f¡ R>¡ ? NpeL$, Nphp_y„ iê$ L$fsp„ `l¡gp„, 
s„b|fp_p spf_p¡ spZ Ap¡R>p¡-hÑp¡ L$fu_¡ k|f 
d¡mh¡ R>¡. sbgQu, sbgp_u M]V$u W$p¡L$u_¡ 
QpdX$p_p `X$v$p `f_y„ M¢QpZ Ap¡Ry>„-hÑy„ L$fu_¡ 
k|f d¡mh¡ R>¡. NpeL$ L$C `Ë$udp„ Npi¡? s¡ kp\u 
hpv$L$p¡ ÅZu g¡ R>¡. "k|f d¡mhhp¡' A¡V$g¡ k|f_u 
`Ë$u L¡ k|f_u$ KQpC d¡mhhu. cpfsue k„Nusdp„ 
"kp f¡ N d ` ^ _u' Ap QY$su KQpC_p õhf 
R>¡. rhop__u `qfcpjpdp„ Ap KQpC_p¡ A\® 
R>¡ "Aph©rÑ' hpf„hpqfsp A¡ KQpC_p dp`L$ R>¡.

1.	 b¡ lp\¡ spmu hNpX$u. 	
2. 	 k„NushpÛ hNpX$éy„. 	
3. 	 aV$pL$X$p¡ ap¡X$ép¡. 	
4. 	 b„^ v$fhpÅ¡ MV$MV$pìep¡. 	
5. 	 `¡__p Y$p„L$Zp\u kuV$u hNpX$u.

 18. Ýhr_-Ýhr__y„ r_dp®Z

sd¡ Ap ÅZp¡ R>p¡ L¡$ ?
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Ap l„d¡ip„ epv$ fpMp¡.

L$p¡C `Z hõsy_p gebÙ L„$`_\u Ýhr_ r_dp®Z \pe R>¡. S>¡V$gu hpf hõsydp„ L„$`_p¡ fl¡ R>¡. 
s¡V$gu hpf Ýhr_ k„cmpe R>¡. `Z L„$r`s hõsy_¡ lp\ gNpX$sp„ S> L„$`_p¡ b„^ \pe R>¡. Ýhr_     
k„cmpsp¡ b„^ \pe R>¡. Ap L„$`_p¡ ¼epf¡L$ v¡$Mpe R>¡. ¼epf¡L$ A¡V$gp„ k|ÿd lp¡e R>¡ L¡$ Ap„M hX¡$ 
v¡$Mpsp„ _\u. 

	 s„b|fp S>¡hp s„syhpÛ_p¡ spf R>¡X$sp„ S> s¡dp„ L„$`_ \pe R>¡. L„$`_ \pe Ðepf¡ s¡_p bÞ_¡ R>¡X$p ([õ\f) 
bp„^¡gp ([õ\f) lp¡e R>¡. L„$`_ hMs¡ spf dÝe[õ\rsdp„\u Mk¡ R>¡ A_¡ \p¡X¡$ v|$f S>C afu dÝe[õ\rsdp„ 
Aph¡ R>¡. spf_u Ap Nrs afu afu r_es kdedp„ \su fl¡ R>¡. Ap Nrs_¡ "r_esL$prgL$ Nrs' (Periodic 
motion) L$l¡ R>¡. 

sd¡ ÅZsp lp¡ s¡hp„ hpÛp¡_u epv$u L$fp¡. s¡ hpÛ_p ¼ep cpNdp„ L„$`_              
r_dp®Z \pe R>¡ s¡ _p¢^p¡.

L$fu Sy>Ap¡.

Ýhr_ r_dp®Z L$fsp„ Aphp„ L„$`_p¡_p¡ Aæepk A¡L$ kpv$p "v$p¡gL$_u' dv$v$\u L$fu iL$pe R>¡.

v$p¡gL$, v$p¡g_ A_¡ v$p¡g_ Nrs (Oscillator, Oscillation and Oscillatory motion)

bpNdp„ l]QL$p `f fdsp„ bpmL$p¡ sd¡ Å¡ep„ li¡. sd¡ `Z l]QL$pdp„ b¡W$p S> lip¡. l]QL$p_u Nrs_y„ 
Ýep_\u r_funZ L$fp¡. bpNdp„ S>C, [õ\f l]QL$p¡ Äep„ lp¡e s¡ S>du_ `f A¡L$ r_ip_u L$fp¡. Ap r_ip_u 
A¡V$g¡ l]QL$p_u dÝe[õ\rs. lh¡ l]QL$p_¡ ^½$p¡ Ap`p¡ A_¡ r_funZ L$fp¡. l]QL$p¡ A¡L$ R>¡X¡$\u buS>¡ R>¡X¡$ 
hpf„hpf dÝe[õ\rs_¡ Ap¡m„Nsp¡ Aph-Å L$f¡ R>¡. 

Ap fus¡ hpf„hpf ApNm-`pR>m \sp¡ l]QL$p¡, A¡L$ v$p¡gL$ R>¡. l]QL$p¡ A¡L$ R>¡X¡$\u buS>¡ R>¡X¡$ S>C 
afu `l¡gp„ R>¡X¡$ Aph¡ Ðepf¡ l]QL$p_y„ A¡L$ v$p¡g_ `|Z® \ey„ L$l¡hpe. dÝeõ\ [õ\rsdp„\u hpf„hpf ApNm-
`pR>m \sp„ v$p¡gL$_u Ap Nrs_¡ v$p¡g_Nrs L$l¡ R>¡.

18.1  hpÛp¡ kp\¡ AhpS>_u `Ë$u d¡mhhu.
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A¡L$ rQ_pC dpV$u_p¡ dN A\hp õV$ug_p¡ Mpgu 
àepgp¡ gp¡. s¡_p `f A¡L$ fbf b¸ÞX$ h^ydp„ h^y L¡$V$g¡ 
ky^u sZpe R>¡ s¡ Sy>Ap¡. k„cmpsp Ýhr__u _p¢^ L$fp¡ 
A_¡ bpSy>_u ApL©$rs kp\¡ syg_p L$fp¡. 

fbf b¸ÞX$ spZu_¡ R>p¡X$u v¡$sp s¡dp„ L„$`_p¡          
\pe R>¡ A_¡ bpSy>dp„ Ap`¡g ApL©$rs âdpZ¡ syg_p 
L$fsp„ Äepf¡ fbf d|m [õ\rs A dp„\u sZpe R>¡ Ðepf¡     
[õ\rs B dp„ Aph¡ R>¡. Al] fbf h¾$pL$pf [õ\rsdp„ 
lp¡e R>¡. A \u B ky^u_p h^ydp„ h^y A„sf_¡ L„$` 
rhõspf (Amplitude) L$l¡ R>¡. 

Äepf¡ fbf `f h^pf¡ bm gNpX$hpdp„ Aph¡, 
Ðepf¡ s¡ h^pf¡ M¢Qpe R>¡ A¡V$g¡ L¡$ s¡_p¡ L„$` rhõspf 
h^¡ R>¡. R>p¡X$u v¡$sp„ fbf_p¡ dp¡V$p¡ AhpS> Aph¡ R>¡ 
Äepf¡ fbf `f Ap¡Ry>„ bm gNpX$hpdp„ Aph¡ Ðepf¡ L„$` 
rhõspf Ap¡R>p¡ lp¡e R>¡ s¡\u R>p¡X$u v¡$sp„ AhpS> `Z 
_p_p¡ Aph¡ R>¡.

gNcN A^p£ duV$f g„bpC_p¡ `pL$p¡ v$p¡fp¡ gp¡. 
s¡_p A¡L$ R>¡X¡$ gp¡M„X$ L¡$ gpL$X$p_p¡ Np¡mp¡ bp„^p¡. 
rQÓdp„ v$ip®ìepâdpZ¡ s¡_¡ õV¸$ÞX$dp„ gNpX$u lhpdp„ 
gV$L$php¡. Ap âL$pf_p v$p¡gL$_¡ "gp¡gL$' (Pendulum) 
L$l¡ R>¡. 

gp¡gL$_¡ \p¡X$p¡ ^½$p¡ Ap`sp„ s¡ d|m [õ\rs A 
dp„\u A¡L$ sfa B ky^u A_¡ buÆsfa C ky^u Åe 
R>¡. B \u C ky^u_p dlÑd A„sf_¡ v$p¡g_ rhõspf 
L$l¡ R>¡. ApL©$rsdp„ AB A\hp AC A¡ v$p¡gL$_p¡ v$p¡g_ 
rhõspf R>¡. 

sd¡ Ap ÅZp¡ R>p¡ L¡$ ?

1. 	spZ¡gy„ fbf b¸ÞX$ R>p¡X$u v$u^p `R>u d|m [õ\rsdp„ Aph¡ R>¡. Ap NyZ^d®_¡ [õ\rsõ\p`L$sp 
(Elasticity) L$l¡ R>¡. 

2. 	spZ¡gp fbf b¸ÞX$dp„ L„$`_p¡ r_dp®Z \pe R>¡ Ðepf¡ [õ\rsõ\p`L$sp L$pe®fs lp¡e R>¡. 
3.	 v$p¡gL$_y„ v$p¡g_ \sy„ lp¡e Ðepf¡ `©Õhu_y„ NyfyÐhpL$j®Z bm L$pe®fs lp¡e R>¡. 

l]QL$p_y„ v$p¡g_

fbf b¸ÞX$ gNpX$¡$gp¡ rQ_pC dpV$u_p¡ dN

v$p¡fp¡

Np¡mp¡

18.2 v$p¡g_Nrs, v$p¡g_ rhõspf

L„$` rhõspf

O
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v$p¡gL$_p¡ v$p¡g_L$pm A_¡ Aph©rÑ  (Time period of oscillation and frequency)

v$p¡gL$_¡ A¡L$ v$p¡g_ `|Z® L$fhp dpV¡$ gpNsp kde_¡ v$p¡gL$_p¡ v$p¡g_ L$pm L$l¡ R>¡. v$p¡gL$_¡ B \u A Ðep„\u 
C afu C \u A A_¡ A \u B A¡V$g¡ L¡$ B-A-C-A-B A„sf L$p`hp dpV¡$ gpNsp kde_¡ v$p¡gL$_p¡ v$p¡g_ 
L$pm (T) L$l¡ R>¡. v$p¡gL¡$ A¡L$ k¡L$ÞX$dp„ `|Z® L$f¡gp v$p¡g_p¡_u k„¿ep_¡ hpf„hpqfsp A\hp Aph©rÑ 
(Frequency) L$l¡ R>¡.

D`fp¡¼s L©$rsdp„ Ly$g A„sf B-A-C-A-B A¡V$g¡ s¡_¡ A¡L$ v$p¡g_ \ey„ A¡d L$l¡ R>¡. 

  Aph©rÑ (n) =                                 =

L$fu Sy>Ap¡.

àgpõV$uL$_u A¡L$ `Ë$u V¡$bg `f A¡hu fus¡ 
lp\¡\u v$bphu_¡ `L$X$p¡ L¡$ `Ë$u_p¡ dp¡V$p¡ cpN 
blpf_u sfa fl¡. lh¡ sdpfp rdÓ_¡ blpf_p¡ 
cpN _uQ¡_u qv$ipdp„ M¢Qu_¡ R>p¡X$hp L$lp¡. sd_¡ 
iy„ v¡$Mpey„ s¡ Sy>Ap¡. lh¡ sd¡ `Ë$u_¡ A¡hp tbvy$A¡ 
Ap„Nmu\u v$bphp¡ S>¡\u s¡_p¡ AhpS> b„^ \pe. 
lh¡ `Ë$u_u [õ\rs bv$gp¡. `l¡gp„ L$fsp„ `Ë$u_¡ 
10 k¡du A„v$f sfa M¢Qu D`f_u h©rs afu\u 
L$fp¡. `l¡gp A_¡ buÅ AhpS>dp„ \sp„ afL$_u 
_p¢^ L$fp¡. Aph©rÑdp„ afL$ `X¡$ R>¡ s¡ `Z Ýep_
dp„ gp¡. `Ë$u_p Myëgp cpN_u g„bpC lSy> \p¡X$u 
Ap¡R>u L$fu afu\u r_funZ _p¢^p¡. 

1. 	`Ë$u V¡$bg `f L$p¡C `Z fus¡ d|L$uA¡ sp¡ `Z Ýhr_ r_dp®Z \i¡ L¡$ ? 
2. 	`Ë$u_p¡ Myëgp cpN_u g„bpC A_¡ \sp AhpS> hÃQ¡ klk„b„^ R>¡ L¡$ ?
3. 	Å¡ V¡$bg_u blpf 25 k¡du_u [õ\rsdp„ `Ë$u fpMu s¡_¡ R>¡X$sp„ AhpS> Aph¡ R>¡ L¡$ ? Å¡ AhpS> Aphsp¡ 

_ lp¡e sp¡ s¡_y„ L$pfZ ip¡^p¡. 

A¡L$ k¡L$ÞX$dp„ \e¡gp v$p¡g_p¡_u k„¿ep_¡ Aph©rÑ L$l¡ R>¡. Aph©rÑ lV®$T¹ A¡L$ddp„ (Hz-Hertz)dp„ 
d`pe R>¡. 1 Hz A¡V$g¡ 1 k¡L$ÞX$dp„ 1 v$p¡g_ \pe. s¡d 100 Hz A¡V$g¡ 1 k¡L$ÞX$dp„ 100 v$p¡g_p¡ \pe. 

dNS> Qgphp¡.

`Ë$u

V¡$bg

18.3 A

 1
T 

 1
v$p¡gL$_p¡ v$p¡g_L$pm (T) 
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`|fsu g„bpC_p¡ `pL$p¡ v$p¡fp¡ gp¡ s¡_p R>¡X¡$ gp¡M„X$_p¡ L¡$ AÞe ^psy_p¡ A\hp gpL$X$p_p¡ Np¡mp¡ bp„^u 
"v$p¡gL$' s¥epf L$fp¡. v$p¡gL$_u v$p¡fp_u g„bpC k¡du. dp„ _p¢^p¡. Ap v$p¡gL$_¡ õV¸$ÞX$ `f gV$L$phu lhpdp„ gV$L$sp¡ 
fl¡ s¡d d|L$p¡ A_¡ v$p¡gL$_¡ ^½$p¡ Ap`p¡. gNcN 20 v$p¡g_p¡ L¡$V$gu k¡L$ÞX$dp„ `|Z® \pe R>¡, s¡ õV$pµ` hpµQ_u 
dv$v$\u _p¢^p¡. lh¡ v$p¡gL$_u g„bpC 10 k¡du. \u Ap¡R>u L$fu afu\u D`f_u L©$rs L$fp¡. Ap L©$rs 4 \u 5 hMs 
L$fp¡. v$f hMs¡ v$p¡gL$_u g„bpC 10 k¡du \u OV$pX$sp Åh-A_¡ _uQ¡_p L$p¡W$pdp„ _p¢^ L$fp¡. 

L$fu Sy>Ap¡.

v$p¡gL$_p¡ v$p¡g_L$pm (T) A¡ v$p¡gL$_u g„bpC `f Ap^pf fpM¡ R>¡. v$p¡gL$_u g„bpC h^¡ sp¡ s¡_p¡ 
v$p¡g_L$pm `Z h^¡ R>¡. v$p¡g_-rhõspf Ap¡R>p¡-hÑp¡ \pe R>sp„ Aph©rÑ L$ped (AQm) fl¡ R>¡.     

lh¡ v$p¡gL$_u g„bpC 30 k¡du L$ped fpMu_¡ A¡L$ v$p¡g_ dpV¡$_p¡ rhõspf _p_p¡-dp¡V$p¡ L$fu_¡ Aph©rÑ A_¡ 
v$p¡g_L$pm ip¡^u Sy>Ap¡. iy„ v¡$Mpe R>¡ ?

A.
¾$.

v$p¡gL$_u 
g„bpC 

(k¡dudp„)

v$p¡g_ rhõspf  20 v$p¡g_p¡ dpV¡$_p¡ 
kde (k¡L$ÞX$dp„) 

(t) 

v$p¡gL$_p¡ 
v$p¡g_kde

 T (s)

Aph©rÑ
n

(Hz)

1. 30 Ap¡R>p¡   
2. 30 \p¡X$p¡ h^y   
3. 30 h^y   
4. 30 lÆ h^y   
5. 30 kp¥\u h^y   

A.
¾$.

v$p¡gL$_u g„bpC 
(k¡dudp„)

20 v$p¡g_ dpV¡$_p¡ 
kde (k¡L$ÞX$dp„) 

t

v$p¡g_L$pm (kde) 
k¡L$ÞX$dp„  

          T=          

Aph©rÑ

n (Hz) =          (Hz)

1.
2.
3
4.
5.
6.  

1. D`fp¡¼s L$p¡W$p `f\u iy„ Ýep_dp„ Aph¡ R>¡ ? 
2. Aph©rÑ A_¡ v$p¡gL$_u g„bpC hÃQ¡ ip¡ k„b„^ R>¡ ? 
3. Ap¡R>u Aph©rÑ A_¡ h^y Aph©rÑ A¡V$g¡ iy„ ? s¡ õ`óV$ L$fp¡.

 t
20 

 1
T 
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18.4 Ýhr__u KQu-_uQu `Ë$u
gpL$X$p_u amu

(`pqV$e„y)

spf
O_ Vy$L$X$p¡

Ýhr__u KQu-_uQu `Ë$u (High and Low Pitch of Sound)

L$fu Sy>Ap¡.
	 rQÓdp„ v$ip®ìep âdpZ¡ 80 \u 90 k¡du g„bpC_y„ 5 k¡du `lp¡my„ gpL$X$p_y„ 
`pqV$e„y gp¡. s¡_p `f bÞ_¡ bpSy> L¡$V$gpL$ k¡du A„sf R>p¡X$u_¡ b¡ Mugp l\p¡X$u_u 

1. tkl_u NS>®_p A_¡ dÃR>f_p¡ NZNZpV$ Ap bÞ_¡ `¥L$u L$p¡_p AhpS>_u `Ë$u KQu R>¡ ?
2. lpdp£_ued_u KQu `Ë$u A_¡ _uQu `Ë$u_u fQ_pdp„ (Power of sound) ip¡ afL$ li¡ ? 

sd¡ Ap ÅZp¡ R>p¡¡ L¡$ ?

1. kp„cmu iL$uA¡ s¡_u iê$Aps - 0 dB
2. Ap`Zp ðpkp¡ÃR>hpk - 10 dB
3. 5-duV$f A„sf¡\u NZNZhy„ - 30 dB
4. b¡ S>Z hÃQ¡_p¡ k„hpv$ (kp^pfZ)-50 dB
5. ìeõs fplv$pfu_p¡ AhpS> - 70 dB
6. Qpgy L$pfMp_p„ - 80 dB
7.  S>¡V$ A¡[ÞS>_ -130 dB
8. L$p_ apV¡$ s¡hp AhpS>_u iê$Aps - 120 dB
1000 Hz Aph©rÑ A_¡ 100 dB L$fsp„ h^y 
Ýhr_ k`pV$u_p AhpS>\u kp„cmhp_u ndsp 
`f  spÐ`|fsu Akf `X¡$ R>¡. Ap\u \p¡X$p kde 
dpV¡$ bl¡fpi Aph¡ R>¡. rhdp_ CÞÆ_   _ÆL$ 
L$pd L$f_pf_¡ Aphp¡ A_ych \pe R>¡. 

	 sd_¡ AhpS> Apìep¡ L¡$ ? spf L„$r`s \ep¡ L¡$ ? gpL$X$p_p 2-3 _p_p Vy$L$X$p A¡L$ bpSy>_p àgpõV$uL$ Vy$L$X$p 
`f A¡hu fus¡ kfL$php¡ L¡$ spf_u g„bpC s¡V$gu S> fl¡ A_¡ r_funZ L$fp¡ L¡$ gpL$X$p_p Vy$L$X$p fpMhp\u spf_p 
sZphdp„ afL$ `X$ép¡ L¡$ ? Ap„Nmu\u afu spf_¡ R>¡X$p¡ A_¡ L„$`_p¡ `Z Sy>Ap¡. ip¡ afL$ S>Zpep¡ s¡ _p¢^p¡. spf 
`f spZ h^pfhp\u hpf„hpqfsp h^¡ R>¡ A_¡ spZ OV$pX$hp\u hpf„hpqfsp OV¡$ R¡. spZ h^¡ Ðepf¡ KQp¡ Ýhr_ 
A_¡ spZ OV¡$ Ðepf¡ _uQp¡ Ýhr_ Aph¡ R>¡. Ap_¡ S> Ýhr__u KQu-_uQu `Ë$u L$l¡ R>¡.

dv$v$\u W$p¡L$p¡. s¡ b¡ Mugp„ hÃQ¡ `psmp¡ A_¡ TuZp¡ spf spZu_¡ bp„^p¡. Mugp _ÆL$ bÞ_¡ bpSy> gpL$X$p_p¡ 
L¡$ àgpõV$uL$_p¡ O_ Vy$L$X$p¡ ApL©$rsdp„ v$ip®ìep âdpZ¡ spf_u _uQ¡\u kfL$phu_¡ spf hÃQp¡hÃQ Aph¡ s¡d 
d|L$p¡ spf_¡ lgL$p¡ ^½$p¡ Ap`p¡-spf R>¡X$p¡.

Ýhr__u suh°sp - Ýhr__u k`pV$u (Intensity of sound-sound level)

Ýhr_ L¡$ AhpS> _p_p¡-dp¡V$p¡ R>¡ A¡d L$l¡hp 
dpV¡$ Ýhr__u suh°sp A_¡ Ýhr__u k`pV$u Ap 
b¡ `pqfcprjL$ k„op h`fpe R>¡. Ýhr__u suh°sp 
(Intensity of Sound) A¡ Ýhr__p L„$` 
rhõspf_p hN®_p âdpZdp„ lp¡e R>¡. v$p.s. rhõspf 
bdZp¡ L$fsp„ Ýhr__u suh°sp QpfNZu h^¡ R>¡. 

Ýhr__u k`pV$u "X¡$rkbg' _pd_p A¡L$ddp„ 
d`pe R>¡.  Ýhr_ suh°sp_p¡ D`ep¡N L$fu_¡ 
NprZrsL$ k|Ó_u dv$v$\u Ýhr__u k`pV$u 
"X¡$rkbg'dp„ L$pY$hpdp„ Aph¡ R>¡. X¡$rkbg _pd 
A¸gµ¼TpÞX$f N°l¡d b¡g _pd_p h¥opr_L$_p 
kÞdp_ A\£ Ap`hpdp„ Apìey„ R>¡. Ýhr__u 
k`pV$u A¡V$g¡ Ap`Zp„ L$p__¡ S>Zpsu Ýhr__u 
suh°sp Ýhr__u suh°sp v$k NZu h^¡ Ðepf¡ 
Ýhr__u k`pV$u 10 dB \u h^¡ R>¡. 
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îpìe Ýhr_ (Audible sound)
d_yóe_¡ k„cmpe A¡hp Ýhr__u Aph©rÑ 20 Hz \u 20,000 Hz _p v$fçep_ lp¡e R>¡. Ap`Zp L$p_ 

Ap Ýhr__¡ kp„cmu iL¡$ R>¡. 
CÞäpkpDÞX$ (Ahîpìe Ýhr_-A_yîpìe Ýhr_-Infrasonic sound)

Ap`Zp bÞ_¡ lp\_u lg_Qg_, TpX$ `f\u `p„v$X$p„ Mfhp„ hN¡f¡ AhpS> sd¡ kp„cmu iL$ip¡ L¡$ ?

sdpfp hN®dp„ b¡ R>p¡L$fpAp¡ `fõ`f hpsp¡ L$fsp lp¡e A_¡ Å¡ b^p S> 
R>p¡L$fpAp¡ A¡L$ buÅ kp\¡ A¡L$ S> kde¡ bp¡gsp lp¡e sp¡ sd_¡ ip¡ afL$ 
S>Zpi¡.

L$fu Sy>Ap¡. 

Arsîpìe Ýhr_/ îpìepsus Ýhr_  (Ultrasonic/Supersonic sound) AëV²$pkpDÞX$ (`fpîpìe Ýhr_).
20,000 Hz \u h^y Aph©rÑ ^fphsp Ýhq__¡ Arsîpìe Ýhr_ L$l¡ R>¡. Aphp AhpS> d_yóe kp„cmu 

iL$sp¡ _\u. (lpr_L$pfL$ R>¡.) ̀ f„sy L|$sfp A_¡ QpdpQuqX$ep„ S>¡hp„ buÅ L¡$V$gpL$ âpZuAp¡ Ap Ýhr_ kp„cmu 
iL¡$ R>¡.

A¡L$ k¡L$ÞX$dp„ 3-4 hMs Ap„v$p¡g_p¡ \pe A¡hp¡ v$p¡gL$ ëep¡ A_¡ s¡_¡ lgL$p¡ 
^½$p¡ Ap`p¡ A_¡ AhpS> k„cmpe R>¡ L¡$ ? s¡_y„ Ýep_`|h®L$ r_funZ L$fp¡.

îpìepsus Ýhr__p¡ D`ep¡N (AëV²$pkpDÞX$_p D`ep¡N) 
6. 	 L¡$V$gpL$ D`Öhu k|ÿdÆhp¡ A_¡ L$uV$L$p¡_¡ 

dpfhp dpV¡$.
7. 	 kdyÖ_p srme¡ kbdfu_ ¼ep„ R>¡ ? s¡ 

Ap¡mMhp dpV¡$ SONAR (Sound 
Navigation And Ranging)  `Ý^rs h`fpe 
R>¡. 

1. 	 OqX$epm_p k|ÿdcpN s\p _pSy>L$ v$pNu_p_u 
õhÃR>sp L$fhp dpV¡$ D`ep¡Nu.

2. 	 ifuf_u A„v$f_p cpN_y„ r_funZ L$fhp dpV¡$.
3. 	 dNS>_u Np„W$ Ap¡mMhp dpV¡$. 	
4. 	 ^psydp„ v$p¡j Ap¡mMhp dpV¡$ D`ep¡Nu.
5. 	 fX$pf e„ÓZpdp„ D`ep¡Nu.

3 \u 4 v$p¡g_p¡ A¡L$ k¡L$ÞX$dp„ \pe R>¡ A¡V$g¡ S> L¡$ 3 \u 4 Hz Aph©rÑhpmp¡ Ýhr_ R>¡ A_¡ d_yóe_¡ 
20 Hz L$fsp„ Ap¡R>u Aph©rÑhpmp¡ Ýhr_ k„cmpsp¡ S> _\u.

D`f_p Dv$plfZdp„ v$p¡g_ \ep R>¡ R>sp„ AhpS> k„cmpsp¡ _\u. A¡_p¡ A\® A¡ L¡$ Ýhr__u Aph©rÑ 
20 Hz \u Ap¡R>u R>¡. S>¡ Ýhr__u Aph©rÑ 20 Hz L$fsp„ Ap¡R>u lp¡e s¡_¡ Ahîpìe Ýhr_ L¡$ CÞäp kpDÞX$  
(Infrasonic sound) L$l¡ R>¡. 20 Hz L$fsp„ Ap¡R>u Aph©rÑhpmp¡ Ýhr_ DÐ`Þ_ L$f_pf âpZuAp¡ ìl¡g 
dpR>gu, lp\u, N¢X$p S>¡hp âpZuAp¡ Üpfp L$pY$hpdp„ Aph¡ R>¡. 

dNS> Qgphp¡.

dpZk_¡ _ k„cmpe s¡hp Ahîpìe Ýhr_ Üpfp 10 qL$du A„sf ky^u A¡L$buÅ kp\¡ k„hpv$ 
kp^u iL¡$ R>¡ s¡ kprbs \ey„ R>¡. L|$sfp A_¡ AÞe âpZuAp¡_¡ ^fsu L„$` \sp„ `l¡gp„ S> s¡_p¡ AZkpf 
îpìepsus Ýhr_ Üpfp Aphu Åe R>¡ A¡hy„ dp_hpdp„ Aph¡ R>¡. Ap rhje k„v$c£ Ar^L$ dprlsu 
CÞV$f_¡V$ `f\u d¡mhp¡.

Ar^L$ dprlsu d¡mhp¡.
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1. Mpgu S>Áep `|fp¡.
A. 	 L$p¡C `Z hõsy_p gebÝ^ ........ \u Ýhr_ 

r_dp®Z \pe R>¡. 
Ap.	 Ýhr__u Aph©rÑ ........... dp„ d`pe R>¡. 
B. Ýhr__p¡ ......... Ap¡R>p¡ \hp\u AhpS> ̀ Z 

Ap¡R>p¡ \pe R>¡. 
C. Ýhr__p........... dpV¡$ dpÝed S>ê$fu R>¡. 

2. ep¡Áe Å¡X$ b_php¡.
S|>\ "A' Sy>\ "b' 
A. hp„kmu 1. 20 Hz \u Ap¡R>u

Aph©rÑ
	 Ap. Aph©rÑ	 2. 20000 Hz \u h^y

Aph©rÑ
B. Ýhr__u 3. lhpdp„ L„$`_\u _pv$

k`pV$u_y„ dp` DÐ`Þ_ L$fsy„ hpÛ
C. îpìepsus Ýhr_	 4. Hz dp„ dp`_

	 A¡. Ahîpìe Ýhr_ 5. X¡$rkb¡g
3. h¥opr_L$ L$pfZ gMp¡.

A. S|>_p S>dp_pdp„ f¡ëh¡ ¼epf¡ Aphi¡ s¡ ÅZhp
dpV¡$ f¡ëh¡_p `pV$p_¡ L$p_ gNpX$u A„v$pS>
bp„^sp lsp.

Ap. sbgp„ A_¡ rkspfdp„\u DÐ`Þ_ \sp¡ Ýhr_ 
Sy>v$p-Sy>v$p âL$pf_p¡ lp¡e R>¡. 

õhpÝepe

B. Q„Ö `f sd¡, sdpfu _ÆL$ Ec¡gp„ rdÓ_¡ b|d
dpfip¡ R>sp„ s¡ kp„cmu iL$i¡ _l].

C. dÃR>f_u `p„Mp¡_p¡ NZNZpV$ Ap`Z_¡
k„cmpe R>¡. `Z Ap`Zp lp\_u lpgQpg
Ap`Z_¡ k„cmpsu _\u.

4. _uQ¡_p âï_p¡_p DÑf gMp¡.
A. Ýhr__y„ r_dp®Z L¡$hu fus¡ \pe R>¡ ?
Ap. Ýhr__u suh°sp i¡_p `f Ap^pf fpM¡ R>¡ ?
B. "v$p¡gL$_u Aph©rÑ_p¡' k„b„^ v$p¡gL$_u g„bpC

A_¡ s¡_p v$p¡g_ rhõspf kp\¡ R>¡' L¡$hu fus¡ ?
s¡ õ`ô$ L$fp¡.

C. spZu_¡ b¡kpX¡$gp spfdp„\u DÐ`Þ_ \sp
Ýhr__u D`f-_uQ¡_u `Ë$u bv$ghp_p ¼ep
b¡ dpN® R>¡ ? s¡ õ`ô$ L$fp¡.

D`¾$d :	
QpdpQuqX$ey„ - Ap kõs_ âpZu fpÓu v$fçep_ 
`p¡s¡ r_dp®Z L$f¡gp îpìepsus Ýhr__u dv$v$\u 
lhpdp„ k„Qpf L$f¡ R>¡. Ap bpbs Ar^L$ dprlsu 
d¡mhp¡. 

sd¡ Ap ÅZp¡ R>p¡ L¡$ ? 

Ýh_u_u KQu _uQu `Ë$u 
(Pitch)_p¡ Aph©rÑ kp\¡ ku^p¡ 
k„b„^ R>¡. Ap`¡gp Apg¡M `f\u 
Ap`Z_¡ Ýhr__u Aph©rÑ A_¡ 
Ahîpìe, îpìe A_¡ îpìepsus 
Ýhq_ rhi¡ h^y dprlsu dm¡ R>¡. 

Arsîpìe
(îpìepsus)

åëey  ìl¡g

Ahîpìe hpep¡rg_

îpìe

dp_hu kp„cmu iL¡$

Ýhr__u Aph©rÑ (Hz)

4 20 256 2048 20,000 524288

X$pµ[ëa_

t t t

QpdpQuqX$ep„
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	 1.	Ap`Zp `qfkfdp„ A_¡ Ofdp„ Qy„bL$ ¼ep„ A_¡ L¡$hu fus¡ h`fpe R>¡? 
	 2.	v$p¡fu\u bp„^u R|>V$\u gV$L$ph¡hy„ Q„ybL$ L$C qv$ipdp„ [õ\f fl¡ R>¡? 
	 3.	Qy„bL$_p b¡ R>¡X$p_¡ ip _pd Apàep„ R>¡? L¡$d? 
	 4.	Qy„bL$ b_phhp dpV¡$ L$C ^psyAp¡ h`fpe R>¡?
	 5.	Qy„bL$_u rhi¡jspAp¡ L$C?

epv$ L$fp¡.

L$fu Sy>Ap¡. 

	 L$©rs : A¡L$ `p¡gpv$ `Ë$u V¡$bg`f d|L$p¡. b¡ 
`Ë$u Qy„bL$ gp¡. Qy„bL$ue `Ë$u_p rhÅsue ^°yhp¡ 
`p¡gpv$ `Ë$u_u dÝedp„ d|L$p¡. (_uQ¡ ApL©$rsdp„ 
v$ip®ìep âdpZ¡) A¡L$ Qy„bL$ue `Ë$u_p¡ ‘S’ $ ^°yh 
"A' R>¡X¡$$ Oku_¡ gC Åh s¡S> hMs¡ ‘N’ ^°yh 
"b' R>¡X$p ky^u Oku_¡ gC Åh. Ap S> L©$rs 
15 \u 20 hMs L$fp¡. lh¡ `p¡gpv$u `Ë$u 
gp¡M„X$_u c|L$udp„ a¡fhp¡ A_¡ dy¼s`Z¡ gV$L$phu 
r_funZ L$fp¡. 

Ap `Ý^rs_¡ "qÜõ`i® `Ý^rs' L$l¡ 
R>¡. Ap fus¡ DÐ`Þ_ \sy„ Qy„bL$Ðh A¡L$õ`i® 
`Ý^rsdp„ r_dp®Z \sp„ Qy„bL$Ðh L$fsp„ h^y 
kde V$L¡$ R>¡. 

	 L©$rs : A¡L$ `p¡gpv$ `Ë$u V¡$bg `f d|L$p¡. 
A¡L$ `Ë$u Qy„bL$ gC_¡ ‘N’-^°yh `p¡gpv$ `Ë$u_p 
"A' R>¡X¡$\u `Ë$u Qy„bL$ D`pX$u_¡ ‘N’-^y°h 
`p¡gpv$ `Ë$u_p "A' \u "b' R>¡X$p ky^u gC 
Åh. lh¡ s¡ `p¡gpv$ `Ë$u_¡ gp¡M„X$_u c|L$udp„ 
a¡fhp¡. r_funZ L$fp¡ `p¡gv$`Ë$u_¡ R|>V$\u 
gV$L$phu r_funZ L$fp¡. 
	 `p¡gpv$ `Ë$udp„ Qy„bL$Ðh DÐ`Þ_ \e¡gy„ 
v¡$Mpi¡. Ap fus¡ Qy„bL$ b_phhp_u qL$ep_¡ 
"A¡L$ õ`i® `Ý^rs' L$l¡ R>¡. Ap fus¡ s¥epf 
\e¡gy„ Qy„bL$Ðh nrZL$ A_¡ Ap¡R>u ndsp_y„ 
(nuZ) lp¡e R>¡. 

19.1 Qy„bL$Òh DÐ`Þ_ L$fhy„

Qy„bL$Ðh (Magnetism)

A 						        b A 						        bµ

kprlÐe : `p¡gpv$ `Ë$u, `Ë$u Q„ybL$, gp¡M„X$_u c|L$u, v$p¡fp¡ hN¡f¡.

 gp¡M„X$, L$p¡bpëV$, r_L¡$g_u rdî^psydp„\u Qy„bL$ b_phhpdp„ Aph¡ R>¡. r_`fdµN A¡ gp¡M„X$, r_L$¡g, 
A¡ëeyrdr_ed V$peVµ$r_ed_u rdî^psydp„\u Qy„bL$ b_¡ R>¡. s¡dS> Aµ[ë_L$p¡ A¡ gp¡M„X$, Aµëeyrdr_ed, 
r_L¡$g, L$p¡bpëV$_u Qy„bL$ue rdî^psy R>¡. A¡ Ap`Z¡ `pR>gp ^p¡fZdp„ iu¿ep R>uA¡.

 19. Qy„bL$ue n¡Ó_p NyZ^d®
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	 dy¼s`Z¡ gV$L$ph¡gy„ Qy„bL$ DÑfv$rnZ qv$ipdp„ S> L¡$d [õ\f \pe R>¡ ? L$lp¡ Å¡CA¡.

`©Õhu A¡L$ bmhp_ Qy„bL$

	 R|>V$\u gV$L$ph¡gy„ Qy„bL$ DÑf-v$rnZ qv$ipdp„ 
[õ\f \pe R>¡. s¡_y„ h¥opr_L$ L$pfZ rhëed rNëbV£$ 
âep¡N_u dv$v$\u Apàey„ lsy„. 

s¡Z¡ Ly$v$fsu fus¡ Mr_S> ê$`¡ dmsp Qy„bL$ue 
`Õ\f gC_¡ s¡_¡ Np¡mpL$pf b_pìep. Ap Np¡mpL$pf 
R|>V$\u afu iL¡$ s¡d gV$L$pìep¡. s¡ Np¡mpL$pf `pk¡ 
`Ë$u Qy„bL$_p¡ DÑf^°yh gC S>sp„, Qy„bL$ue Np¡mp_p¡ 
v$rnZ^°yh ApL$jp®ep¡. 

1. ¼ep Qy„bL$ue ^°yhp¡ `fõ`f ApL$jp®e R>¡ ? 
2. `Ë$u Qy„bL$_p v$rnZ^°yh sfa Qy„bL$ue Np¡mp_p¡ ¼ep¡ ^°yh ApL$jp®i¡ ?

L$lp¡ Å¡CA¡.

	 Qy„bL$ue kp¡e `©Õhu_p cp¥Np¡rgL$ DÑf^°yh `f L$C qv$ip bsphi¡ ? 

Qy„bL$ue kp¡e (Magnetic needle)
	 A¡L$ Qp¡fkpL©$rs `|Wy„$ gC_¡ s¡_p `f qv$ipAp¡ 
bsphp¡. `pZu\u cf¡gy„ hpkZ `|W$p_u hÃQp¡hQ 
fpMp¡. Qy„bL$ue kp¡e A¡L$ `|W$p_p Vy$L$X$p `f       
Qp¢V$pX$u_¡ s¡ `|Wy„$$ hpkZdp„_p `pZu `f d|L$p¡. 
Qy„bL$ue kp¡e L$C qv$ip bsphi¡? 		

Qy„bL$ue kp¡e [õ\f \ep `R>u S>du__¡ kdp„sf _ fl¡sp, S>du_ kp\¡ M|Zp¡ 
b_phu_¡ [õ\f \pe R>¡ ? Aphy„ L¡$d ? 

19.2  `©Õhu_y„ Qyy„bL$Ðh

dNS> Qgphp¡. 

dprlsu d¡mhp¡. 

 	 R|>V$\u gV$L$ph¡gp Qy„bL$_p¡ DÑf^°yh `©Õhu_p cp¥Np¡rgL$ DÑf^°yh_u qv$ipdp„ [õ\f \pe R>¡. A_p¡ A\® 
`©Õhu_p cp¥Np¡rgL$ DÑf^°yh _ÆL$ L$p¡C bmhp_ Qy„bL$_p¡ v$rnZ^°yh A_¡ `©Õhu_p v$rnZ^°yh _ÆL$ s¡ 
Qy„bL$_p¡ DÑf^°yh lp¡hp¡ Å¡CA¡. Ap `f\u rhëed  rNëbV¡$® A¡hy„ A_ydp_ L$pY$éy„ L¡$, `©Õhu `p¡s¡ S> A¡L$ 
Qy„bL$ R>¡. `f„sy s¡_p¡ cp¥Np¡rgL$ DÑf^°yh-Qy„bL$ue v$rnZ^°yh sfuL¡$ A_¡ cp¥Np¡rgL$ v$rnZ^°yh-Qy„bL$ue 
DÑf^y°h sfuL¡$ L$pe® L$f¡ R>¡. 

19.3  Qy„bL$_p NyZ^d®

W

S

E
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L$fu Sy>Ap¡.

Qy„bL$ue n¡Ó (Magnetic field)

kprlÐe : `Ë$u Qy„bL$, V$p„QZuAp¡ `|Wy„$$, gp¡M„X$_u c|L$u, àgpõV$uL$_u bpV$gu, bpgv$u 
(X$p¡g), `pZu.

L©$rs : A¡L$ `Ë$uQy„bL$ gp¡ A_¡ L¡$V$guL$ V$p„QZuAp¡ gp¡. bÞ_¡ hÃQ¡ \p¡Xy„$ 
A„sf fpMp¡ S>¡\u `fõ`f Qp¢V¡$ _l]. lh¡ Qy„bL$_¡ ^uf¡ ^uf¡ V$p„QZuAp¡ 
_ÆL$ gC Åh. V$p„QZuAp¡ ApL$rj®s$ \su lp¡e Ðepf¡ r_funZ L$fp¡. 

V$p„QZu\u v|$f lp¡hp R>sp„ Qy„bL$ Qp¡½$k A„sf¡\u V$p„QZuAp¡_¡ M¢Qu g¡ R>¡ 
A¡V$g¡ L¡$ Qp¡½$k  A„sf¡ Qy„bL$ `qfZpdL$pfL$ b_¡ R>¡. 

L©$rs : A¡L$ _p_y„ `|Wy„$ $gp¡. `|W$p_u hÃQp¡hQ Qy„bL$ d|L$p¡ A_¡ ^ud¡ ^ud¡ 
Qy„bL$ afs¡ gp¡M„X$_u c|L$u R>p„V$sp Åh `|W$p_¡ V$uQL$u dpfp¡. Np¡W$hpC 
Ne¡gp gp¡M„X$_p L$Zp¡_y„ r_funZ L$fp¡. 

D`f_p âep¡N\u ip¡ r_Z®e gC iL$pe ? rb°qV$i k„ip¡^L$ dpCL¡$g 
aµf¡X¡$ A¡ Qy„bL$_p A¡L$ R>¡X¡$\u buÅ R>¡X¡$ S>sp„ gp¡lL$Z_p dpN®_¡ "Qy„bL$ue 
bmf¡Mp' L$üy„ R>¡. Qy„bL$_u Apk`pk S>¡V$gp n¡Ódp„ Qy„bL$ue bm L$pe®fs 
lp¡e R>¡ s¡V$gp n¡Ó_¡ Qy„bL$ue n¡Ó L$l¡ R>¡. Qy„bL$_u afs¡ Ap Qy„bL$ue n¡Ó 
Qy„bL$ue bmf¡Mp Üpfp v$ip®hu iL$pe R>¡. (ApL©$rs Sy>Ap¡) A¡L$ A¡L$d 
n¡Óam ^fphsp cpNdp„\u g„b qv$ipA¡ L¡$V$gu bmf¡MpAp¡ Åe R>¡ s¡ 
`f\u Qy„bL$ue n¡Ó_u suh°sp  (Intensity of magnetic field) kdÅe 
R>¡. dpeL$g a¡f¡X¸$A¡ A¡hu L$ë`_p L$fu L¡$, Qy„bL$_p A¡L$ ^°yh\u buÅ 
^°yh ky^u S>su A×íe bmf¡MpAp¡ lp¡hu Å¡CA¡ A_¡ s¡ bmf¡MpAp¡_p 
dpÝed\u Qy„bL$ue ApL$j®Z L¡$ A`pL$j®Z \sy„ lp¡hy„ Å¡CA¡. a¡f¡X¸$_u Ap 
L$ë`_p dpÞe L$fuA¡ sp¡ D`f âdpZ¡ Qy„bL$ue n¡Ó_u suh°sp Qy„bL$ue 
bmf¡MpAp¡ `f\u _½$u L$fu iL$pe. 

Qy„bL$_p Qy„bL$ue n¡Ódp„ Äep„ bmf¡MpAp¡ Ap¡R>u lp¡e Ðep„ Qy„bL$ue 
n¡Ó nuZ lp¡e R>¡ A_¡ c¡Nu \su lp¡e Ðep„ Qy„bL$ue n¡Ó suh° lp¡e R>¡. 

19.4  Qy„bL$ue n¡Ó_u ndsp

dNS> Qgphp¡. 

dpCL$g a¸f¡X¡$

 Qy„bL$ue bm, kqv$i fpri R>¡ L¡$ Aqv$i ? 

Qy„bL$ue bmf¡Mp_p NyZ^d® (Properties of magnetic lines of force)

bmf¡Mp_u k„L$ë`_p dp„X$Zudp„ r_funZ Ap^pqfs b^p„ 
`qfZpdp¡_p¡ kdp^p_L$pfL$ DL¡$g dm¡ s¡ dpV¡$ Qy„bL$ue bmf¡Mpdp„ 
L¡$V$gpL$ NyZ^d® lp¡hp S>ê$fu R>¡. A¡hy„ dpCL$g aµf¡X¡$A¡ õ`ô$ L$e®y. 



129

1. Qy„bL$ue bmf¡Mp L$pë`r_L$ Å¡X$pZ lp¡hp\u a¸f¡X¡$A¡ Qy„bL$ue
ApL$j®Z-A`pL$j®Z_y„ õ`ô$uL$fZ Ap`hp dpV¡$ k„L$ë`_p dp„X$u.

2. Qy„bL$_u Qy„bL$ue bmf¡Mp l„d¡ip„ DÑf^°yhdp„\u _uL$mu v$rnZ^°yh
sfa Åe R>¡. (N \u S) Ap v$rnZ^°yh s¡ S> Qy„bL$_p¡ A\hp s¡_¡
Å¡X$u_¡ d|L¡$gp buÅ Qy„bL$_p¡ `Z lp¡C iL¡$ R>¡. 

3. Qy„bL$ue bmf¡MpAp¡ spZ¡gu [õâ„N S>¡hu lp¡e R>¡.
4. Qy„bL$ue bmf¡MpAp¡ A¡L$buÅ_¡ v|$f ^L¡$g¡ R>¡.
5. Qy„bL$ue bmf¡MpAp¡ `fõ`f R>¡v$su _\u.
6. Qy„bL$ue bmf¡Mp_u A¡L$pv$ tbvy$ _ÆL$ h^y k„¿epdp„ v¡$Mpsu lp¡e

sp¡ s¡ W¡$L$pZ¡_p Qy„bL$uen¡Ó_u suh°sp h^y R>¡ A¡d L$lu iL$pe.
lh¡ D`f_p NyZ^d®âdpZ¡ kÅsue ^°yhp¡ hÃQ¡ A`pL$j®Z A_¡

rhÅsue ^°yhp¡ hÃQ¡ ApL$j®Z lp¡e R>¡ s¡ bpbs L¡$hu fus¡ õ`ô$ L$fu 
iL$pe s¡ ApL©$rsdp„ Sy>Ap¡. ÓuÅ NyZ^d® A_ykpf Qy„bL$_p DÑf A_¡ 
v$rnZ^°yhp¡_¡ Å¡X$su bmf¡MpAp¡ [õâ„N S>¡d spZ¡gu lp¡hp\u bÞ_¡ 
rhfyÝ^ ^°yhp¡_¡ M¢Qu fpM¡ R>¡. Qp¡\p NyZ^d®_ykpf kÅsue ^°yhp¡_¡ v|$f 
kpf¡ R>¡. 

1. Qy„bL$ue bm A¡V$g¡ iy„ ?
2. Qy„bL$ue bm âÐen õ`i® _ L$fsp„ L$pe® L$f¡ R>¡. s¡ L¡hu fus¡ ?
3. Qy„bL$ue bm A_¡ NyfyÐhue bm hÃQ¡ ip¡ afL$ R>¡ ?

dNS> Qgphp¡. 

19.5  Qy„bL$ue bmf¡Mp_p NyZ^d®

19.6 Qy„bL$ue n¡Ó_u ndsp/ suh°sp

Ðepf¡ Qy„bL$ue n¡Ó_u ndsp Ap¡R>u \e¡gu S>Zpe R>¡.
L©$rs : A¡L$ dp¡V$p `lp¡mp hpkZdp„ `pZu gp¡. àgpõV$uL$_p Y$p„L$Zpdp„ Qy„bL$ d|L$u s¡ `pZu_p `©óW$cpN `f d|L$p¡. 
A¡L$ kp¡e L¡$ V$p„QZudp„ Qy„bL$Ðh r_dp®Z L$fu gp¡. Ap Qy„bL$Ðh âpàs L$f¡gu V$p„QZu ÅX$p `|W$p_p _p_p Vy$L$X$p `f 
rQL$V$`Ë$u\u Qp¢V$pX$p¡. 

Ap V$p„QZu `|W$p Å¡X¡$ `pZudp„_p Qy„bL$ _ÆL$ d|L$p¡. V$p„QZu L$C qv$ipdp„ Åe R>¡ ? s¡ Sy>Ap¡. V$p„QZu 
`pZudp„ Sy>v¡$ Sy>v¡$ W¡$L$pZ¡ d|L$u_¡ r_funZ L$fp¡. 

Qy„bL$ue n¡Ó_u h¡^_ ndsp (Penetrating ability of magnetic field - Qy„bL$ue n¡Ó_u suh°sp)

L©$rs : L¡$V$guL$ V$p„QZuAp¡ V¡$bg `f `p\fp¡. Ap V$p„QZu_u D`f \p¡X$p 
A„sf¡ A¡L$ `|Wy„$ `L$X$u fpMp¡. A¡L$ Qy„bL$ `|W$p `f d|L$p¡ A_¡ Sy>Ap¡. lh¡ 
Qy„bL$ `|W$p `f Al] sl] a¡fhp¡ A_¡ r_funZ L$fp¡. `|W$p_p \f h^pfu_¡ 
ApS> L©$rs afu L$fp¡ A_¡ r_funZ L$fp¡.
L©$rs : àgpõV$uL$_u bpV$gudp„ `pZu cfp¡. `pZudp„ V$p„QZuAp¡ _pMp¡. 
A¡L$ Qy„bL$ bpV$gu _ÆL$ gC Åh A_¡ r_funZ L$fp¡. Qy„bL$ bpV$gu\u 
\p¡X$p v|$f A„sf¡ lgphp¡ A_¡ iy„ \pe R>¡ s¡ Sy>Ap¡. 

D`f_u bÞ_¡ L©$rs `f\u Ýep_dp„ Aph¡ R>¡ L¡$, Qy„bL$ue n¡Ó 
`|W$pdp„\u, `pZudp„\u, bpV$gudp„\u Apf`pf S>C iL¡$ R>¡. Aphy„ \pe 
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L$lp¡ Å¡CA¡ ! 
1. rhÛys Qy„bL$ A¡V$g¡ iy„ ?
2. rhÛys Qy„bL$ L¡$hu fus¡ b_phip¡ ?

^psy ip¡^L$ e„Óp¡ (Metal detectors)
	 Ap e„Ó_y„ L$pe® rhÛys Qy„bL$ `f Ap^pqfs R>¡. ^psy 
ip¡^L$ e„Ó dlÒh_p W¡$L$pZ¡ h`fpe R>¡. S>¡d L¡$ rhdp_d\L$ 
(Airport) bkõVµ$ÞX$, Ars dlÒh_p„ d„qv$fp¡, dL$p_p¡ 
hN¡f¡ W¡$L$pZ¡ âh¡i L$f_pfu ìe[¼s_u s`pk L$fhp dpV¡$ Ap 
e„Ó h`fpe R>¡. Arsd|ëehp_ hõsy ip¡^hp dpV¡$, s¡dS> 
AÅZsp„ S> gp¡M„X$u L¡$ `p¡gpv$u hõsy AÞ_ `v$p\®dp„ cmu 
NC lp¡e sp¡ s¡ Apfp¡Áe dpV¡$ lpr_L$pfL$ b_¡. Ap dpV¡$ d¡V$g 
X$uV¡$¼V$f_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. s¡d S>      
c|Nc®ip÷dp„ ^psy_y„ âdpZ ip¡^hp dpV¡$ Ap e„Ó_p¡ 
D`ep¡N     \pe R>¡.

1. Qy„bL$ Ap¡mMhp_u Mfu L$kp¡V$u A`pL$j®Z L¡$d R>¡ ?
2. sd_¡ Ap`¡gp rhrh^ `v$p\p£dp„\u Qy„bL$ L¡$hu fus¡ ip¡^ip¡ ?

1. Mpgu S>Áep `|fp¡.
A. Ap¥Ûp¡NuL$ n¡Ó¡ h`fpsp„ Qy„bL$ b_phhp dpV¡$

.......... A_¡ ....... Ap rdî^psy_p¡ 
D`ep¡N \pe R>¡. 

Ap. Qy„bL$ue n¡Ó .............. A_¡ .............. 
dp„\u Apf`pf S>C iL¡$ R>¡. 

B. Qy„bL$ue n¡Ó_u ndsp (suh°sp) .............. 
f¡MpAp¡_u dv$v$\u v$ip®hpe R>¡. 

C. Qy„bL$ Ap¡mMhp_u Mfu L$kp¡V$u .......... R>¡. 
2. L$lp¡ Å¡BA¡ lz„ L$p¡_u kp\¡ Å¡X$u b_phy„ ?

S|>\ "A' 		  S|>\ "b'
A. lp¡L$pe„Ó		 1. kp¥\u h^y Qy„bL$ue bm

	 Ap. äuS>_p¡ v$fhpÅ¡	 2. kÅsue ^y°hp¡
B. A`pL$j®Z 3. Qy„bL$
C. Qy„bL$ue ^°yh 	 4. Qy„bL$ue kp¡e

õhpÝepe

3. _uQ¡_p âï_p¡_p DÑf gMp¡.
A. L©$rÓd Qy„bL$ s¥epf L$fhp_u b¡ `Ý^rs hÃQ¡_p¡

afL$ ApL©$rs v$p¡fu_¡ gMp¡.
Ap. rhÛys-Qy„bL$ s¥epf L$fhp dpV¡$ AQy„bL$ue 

`v$p\p£_p¡ D`ep¡N L¡$d \sp¡ _\u. 
B. V|„$L$ _p¢^ gMp¡  : Qy„bL$ue n¡Ó
C. lp¡L$pe„Ódp„ Qy„bL$ue kp¡e L¡$d h`fpe R>¡ ?
D. Qy„bL$ue n¡Ó_u ndsp (suh°sp) A_¡ qv$ip

i¡_u dv$v$\u v$ip®hpe R>¡ ? ApL©$rs v$p¡fu õ`ô$
L$fp¡.

4. `l¡gp_p kdedp„ h¡`pfu dpN®¾$dZ L$fsu hMs¡
Qy„bL$_p¡ D`ep¡N L$C fus¡ L$fsp lsp s¡_u krhõspf
dprlsu d¡mhp¡.

D`¾$d :	
^psyip¡^L$ e„Ó_p L$pe®_u (d¡V$g L$uV¡$¼V$f_u) 
dprlsu d¡mhp¡.

19.7  ^psy ip¡^L$ e„Óp¡

dNS> Qgphp¡.

t t t
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Ap`Zu k|e®dpmp sp¡ A_¡L$ NZu dp¡V$u ApL$piN„Np_p¡ A¡L$ _p_p¡ cpN R>¡. ApL$piN„Npdp„ gpMp¡ spfp 
R>¡. s¡dp„_p L¡$V$gpL$ sp¡ Ap`Zp k|e®\u ̀ Z dp¡V$p R>¡. L¡$V$gpL$ spfpAp¡_¡ ̀ p¡sp_u k|e®dpmp R>¡. ApL$piN„Npdp„ 
Aph¡gp spfpAp¡_p f„N, s¡S>õhusp A_¡ ApL$pf âdpZ¡ OZu rhrh^sp R>¡. `pk-`pk¡ v$¡$Mpsp spfpAp¡ 
c¡Np dmu_¡ "spfp kd|l' b_¡ R>¡. Ap bpbs_u dprlsu Ap`Z¡ Ap `pW$dp„ gCiy„. s¡ `l¡gp„ ApL$pi 
r_funZ dpV¡$ L¡$V$guL$ d|mc|s k„L$ë`_p kdÆ gCA¡.

1. v$urO®L$p A¡V$g¡ iy„ ? v$urO®L$pdp„ (ApL$piN„Np)  ¼ep ¼ep OV$L$p¡ R>p¡ ? 
2. spfp_p rhrh^ âL$pf ¼ep ? 

	 _uQ¡_p rQÓdp„ s¡Å¡hgedp„\u r_dp®Z \sp spfp_p Sy>v$p„-
Sy>v$p„ õhê$` v$ip®ìep R>¡. s¡ rhi¡ hN®dp„ QQp® L$fp¡. 

20.1  spfp_p¡ Æh_ âhpk 

s¡Å¡hge

kpdpÞe spfp¡

cìe spfp¡	

gpg fpnku spfp¡

gpg dlpfpnku spfp¡

tbbprc°L$p

Arsqv$às spfp¡

ïh¡sbVy$

L©$óZrhhf

Þe|V²$pµ_ spfp¡

	 `pR>gp ^p¡fZdp„ Ap`Z¡ v$urO®L$p, spfp, k|e®dpmp A_¡ s¡_p OV$L$p¡_u dprlsu d¡mhu R>¡                      
s¡Å¡hgedp„\u spfp_u r_rd®rs \pe R>¡. s¡Å¡hge (s¡Å¡ d¡O) A¡ dy¿eÒh¡ ^|m A_¡ lpCX²$p¡S>_ hpey\u 
b_¡gp hpv$m R>¡. NyfyÐhpL$j®Z_¡ gu^¡ L$Zp¡ hÃQ¡ ApL$j®Z r_dp®Z \pe R>¡ A_¡ ApLy„$Q_\u s¡ hpv$m NpYy„$ 
A_¡ Np¡mpL$pf b_¡ R>¡. Ap hMs¡  hpv$m_p dÝe cpNdp„ hpey_y„ v$bpZ h^hp\u sp`dp_dp„ `yóL$m 
h^pfp¡ \pe R>¡ A_¡ EÅ® r_dp®Z \hp gpN¡ R>¡. Aphp lpCX²$p¡S>_p Np¡mpL$pf hpv$m_¡ "spfp¡' (Star) L$l¡ 
R>¡. ApNm D`f sp`dp_dp„ h^pfp¡ \hp¡, ApLy„$Q_-âkfZ hN¡f¡ q¾$ep_¡ gu^¡ spfp_y„ õhê$` bv$gpsy„ 
Åe R>¡. Å¡ L¡$ Ap âq¾$ep dpV¡$_p¡ kdeNpmp¡ M|b S> dp¡V$p¡ lp¡e R>¡. Ap S> spfp_p¡ Æh_âhpk lp¡hp\u 
spfp_p rhrh^ âL$pf s¡_p Ap õhê$` `f\u `X¡$ R>¡.

	 www.avkashvedh.com, www. space.com 

20. spfp_u vy$r_epdp„ 

epv$ L$fp¡.

r_funZ L$fp¡ A_¡ QQp® L$fp¡. 

CÞV$f_¡V$ dpfp¡ rdÓ
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	 A¡L$ S>ÁepA¡ [õ\f Ecp flu_¡ v|$f ky^u _S>f _pMp¡. sd_¡ S>du_ 
A_¡ ApL$pi bpbs¡ iy„ v¡$Mpe R>¡? lh¡ _S>f v|$f ky^u S> fpMp¡ A_¡ 
`p¡sp_u afs¡ Np¡m afsp„ afsp„ ApL$pi A_¡ S>du__y„ r_funZ L$fp¡. 

      v|$f ky^u Å¡sp„ ApL$pi-S>du__¡ AX¡$ R>¡, A¡h„y 
v¡$Mpe R>¡. s¡ S>¡ f¡Mpdp„ dm¡ R>¡ s¡ f¡Mp_¡ rnrsS> 
(Horizon) L$l¡ R>¡. `p¡sp_u afs¡ Np¡mpL$pf afsp„ 
afsp„ rnrsS>_p¡ `Z Np¡mpL$pf s¥epf \pe R>¡. Ap 
S> fus¡ Å¡sp„. ApL$pi Np¡mpL©$rs A¡hp¡ cpk \pe 
R>¡. ApL$pidp„ afsp N°l, spfp ApS> Np¡mpL$pfdp„ 
kfL$sp lp¡e s¡hp¡ cpk \pe R>¡. Ap Apcpku 
Np¡mpL$pf_¡ MNp¡m L$l¡ R>¡. rnrsS> Ap Np¡mp_y„ b¡ 
A^®Np¡mpdp„ rhcpS>_ L$f¡ R>¡.

1. DÝh®tbvy$ - S>du_ `f Ecp fluA¡ Ðepf¡ 
bfpbf Ap`Zp dp\p `f Aphsp MNp¡mue 
tbvy$_¡ DÝh®tbvy$ (Zenith) L$l¡ R>¡.

2. A^:tbvy$ - S>du_ `f Ecp fluA¡ Ðepf¡ 
bfpbf Ap`Zp `N _uQ¡ Aphsp„ MNp¡mue 
tbvy$_¡ A^:tbvy$ (Nadir) L$l¡ R>¡. 

3. MNp¡mue ^°yh (Celestial poles) - `©Õhu_p 
cp¥Np¡rgL$ ^°yhp¡dp„\u S>su f¡Mp DÑf sfa 
h^pfsp„ s¡ MNp¡m_¡ S>¡ tbvy$dp„ R>¡v¡$ s¡_¡ MNp¡mue 
DÑf^°yh L$l¡ R>¡. s¡ S> fus¡ v$rnZ sfa h^pfsp„ 
S>¡ tbvy$dp„ R>¡v¡$ s¡_¡ MNp¡mue v$rnZ^°yh L$l¡ R>¡.

4. dÝed„X$m -  bÞ_¡ MNp¡mue ^°yhdp„\u 
A_¡ q_funL$_p DÝh®tbvy$dp„\u S>sp„ A_¡ A^p 
hsy®m_¡ dÝed„X$m (Meridian) L$l¡ R>¡. 

5. h¥jyrhL$ h©Ñ - `©Õhu_y„ rhjyhh©Ñ b^u 
qv$ipdp„ Adep®v$ h^pfuA¡ sp¡ s¡ MNp¡m_¡ 
S>¡ hsy®mdp„ R>¡v¡$ R>¡. s¡ hsy®m_¡ h¥jyrhL$ h©Ñ 
(Celestial equator) L$l¡ R>¡.

6. Ae_h©Ñ - `©Õhu S>¡ dpN£ k|e®_u Apk`pk 
af¡ R>¡ s¡ dpN®_¡ Ae_h©Ñ L$l¡ R>¡. `©Õhu `f\u 
ApL$pidp„ Å¡CA¡, Ðepf¡ k|e® af¡ R>¡ A¡hp¡ Apcpk 
\pe R>¡. k|e®_p Ap cpkdp_ dpN®_¡ `Z Ae_ 
h©Ñ (Ecliptic) L$l¡ R>¡. 

20.2  Apcpku MNp¡m

ApL$pi A_¡ AhL$pi
	 ApL$pi (Sky) : r_fc° fps¡ (hpv$mp„ 
rh_p_u fps) Myëgu S>ÁepA¡\u Å¡ Ap`Z¡ 
ApL$pidp„ Å¡CA¡ sp¡ L$pmp f„N_u `pð®c|rd `f 
A_¡L$ spfp V$dV$dsp v¡$Mpe R>¡. `©Õhu_p          
hpsphfZ_u Apf`pf A_¡ _fu Ap„M¡ Å¡C 
iL$pe s¡hp R>Ó kdp_ v¡$Mpsp cpN_¡ "ApL$pi' 
L$l¡ R>¡. 

AhL$pi (Space) : ApL$pidp„ Np¡mpAp¡ 
(spfp, N°lp¡) v$fçep_ fl¡gu AM„X$ S>Áep S>¡dp„ 
hpey, ^|m_p L$Z lp¡e R>¡. AhL$pidp„ spfp_p 
Ak„¿e kd|lp¡ s¥epf \e¡gp R>¡.

ApL$pi r_funZ (Sky watching)

मध्यमंडल

rnrsS>
N

S

E

W

DÝh®tbvy$

A^:tbvy$

L$fu Sy>Ap¡.

MNp¡mue v$rnZ^°yh

MNp¡mue DÑf^°yh

h¥jyrhL$ h©Ñ

DÝh®tbvy$

dÝed„X$m
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spfpkd|l (Constellation)
	 MNp¡m_p A¡L$ _p_p cpNdp„ Aph¡gp spfp_p kd|l_¡ 
gu^¡ s¥epf \su ApL©$rs_¡ "spfpkd|l' L$l¡ R>¡. spfp_p kd|l 
dmu_¡ A¡L$pv$ âpZu, hõsy L¡$ ìe[¼s_u ApL©$rs v¡$Mpe R>¡. 
Ap ApL©$rs_¡ s¡ kdep_ykpf, âQrgs OV$_p `f\u, 
kdS>Z A_ykpf _pd Ap`hpdp„ Apìep R>¡. s¡ fus¡ 
`ròd_p       r_funL$p¡A¡ k„`|Z® MNp¡m_p 88 cpN L$ep® 
R>¡. âpQu_ `pòpÐe MNp¡m ip÷uAp¡ 12 kp¥f fpri A_¡ 
cpfsue MNp¡mrhv$p¡A¡ 27 _nÓp¡_u L$ë`_p dp„X$u lsu. 
fpri : k|e® S>¡ Ae_h©Ñ `f af¡ R>¡. s¡ Ae_h©Ñ_p 12 
L$pë`r_L$ kdp_ cpN L$ep® R>¡. A¡V$g¡ v$f¡L$ cpN 30० _p¡ R>¡. 
Ap v$f¡L$ cpN_¡ fpri L$l¡ R>¡. d¡j, h©jc, rd\y_, L$L®$, 
tkl, L$Þep, sygp, h©ròL$, ^_y, dL$f, Ly„$c A_¡ du_ A¡d 
12 fpri R>¡. 
_nÓ : Q„Ö_¡ A¡L$ ̀ ©Õhu ̀ qf¾$dp ̀ |fu L$fhp 27.3 qv$hk gpN¡ 
R>¡. v$f¡L$ qv$hk_p Q„Ö_p âhpk_p A¡L$ cpN_¡ A¡L$  _nÓ L$l¡ 
R>¡. 360 A„i_p 27 kdp_ cpN L$fsp„ v$f¡L$ cpN 13० 20 
rdr_V$_p¡ \pe R>¡. 13 A„i - 20 rd_uV¡$ Ap cpNdp„_p   
spfpkd|ldp„\u kp¥\u s¡S>õhu spfp `f\u A¡ _nÓ        
Ap¡mMpe R>¡. Ap s¡S>õhu ep¡Nspfp¡ L$l¡ R>¡. ApL$pi r_funZ 
L$fsu hMs¡ Ap`Z¡ ©̀Õhu c°dZ dpN® D`f Qp¡½$k ¼ep„ 
R>uA¡ ? s¡ `f\u ¼ey„ _nÓ v¡$Mpi¡ s¡ r_[ïQs \pe R>¡. 

1. 	ApL$pi r_funZ_u S>Áep, il¡f\u v|$f 
A_¡ i¼e sp¡ Adpk_u fps lp¡hu 
Å¡CA¡. 

2. 	ApL$pi r_funZ dpV¡$ qÜ_¡Óu           
(bpe_pµ¼eygf) A_¡ V¡$rgõL$p¡̀  hp`fhp¡. 

3. 	DÑf qv$ipdp„ Aph¡gp, ^°yh spfp_¡    
ip¡^u_¡ ApL$pi r_funZ L$fhy„ kl¡gy„ `X¡$ 
R>¡. s¡\u ApL$pi r_funZ hMs¡ ^°yh 
spfp¡ Ýep_dp„ g¡hp¡. 

4. 	`ròd sfa_p spfp hl¡gp Ap\du Åe 
R>¡. s¡\u `ròd sfa_p spfpAp¡\u       
r_funZ_u iê$Aps L$fhu. 

5. 	ApL$pi-_L$ip `f c|Np¡m_p _L$ip_u 
S>¡d S>dZu bpSy> `|h® A_¡ X$pbu bpSy> 
`ròd qv$ip v$ip®h¡gu lp¡e R>¡. 

6. 	ApL$pi _L$ip_p _uQ¡_p cpN `f DÑf 
A_¡ D`f sfa v$rnZ qv$ip bsph¡gu 
lp¡e R>¡. L$pfZ  _L$ip¡ ApL$pi_u qv$ipdp„ 
`L$X$u_¡ hp`fhp_p¡ lp¡e R>¡. S>¡ qv$ipA¡ 
Ap`Z¡ dp¡Yy„$ fpMu_¡ Ecp lp¡CA¡ s¡ 
qv$ip _L$ip `f _uQ¡_u bpSy>A¡ fpMhu. 

Ap l„d¡ip„ Ýep_dp„ fpMp¡. 

   cpfsue qv$_v$ri®L$pdp„\u 27 _nÓp¡_u 
dprlsu A_¡ _pd d¡mhp¡ A_¡ _uQ¡ 
âdpZ¡ hN}L$fZ L$fp¡. 

Qp¡dpkp_p„ _nÓp¡ 
riepmp_p„ _nÓp¡ 
D_pmp_p„ _nÓp¡

1 fpri = ............ _nÓp¡.

k|e®-Q„Ö spfp `|h®dp„ EN¡ A_¡ `ròddp„ 
Ap\d¡, L$pfZ `©Õhu `p¡sp_u ^fu_u Apk`pk 
`ròd\u `|h® af¡ R>¡. TuZhV$`|h®L$ Å¡sp„ sdpfp 
Ýep_dp„ A¡hy„ `Z Aphi¡ L¡$, spfp v$ffp¡S> 4      
rdr_V$ hl¡gp EN¡ R>¡ A_¡ 4 rdr_V$ hl¡gp Ap\d¡ 
R>¡. A¡V$g¡ L¡$ A¡L$ spfp¡ ApS>¡ fpÓ¡ 8 - hpN¡ EN¡ sp¡ 
s¡ buÅ qv$hk¡ fpÓ¡ 7 hpNu_¡ 55 rdr_V¡$ ENsp¡ 
v¡$Mpi¡. spfp_p k„v$c®dp„ Q„Ö A_¡ k|e® `ròd\u `|h® 
sfa kfL$sp v¡$Mpe R>¡. k|e® ârsqv$_ gNcN A¡L$ 
A„i sp¡ Q„Ö ârsqv$_ 12 A„i \u 13 A„i `|h® 
sfa spfp_u `pð®c|du `f kfL$sp v¡$Mpe R>¡.  Aphy„ 
L$pfZ `©Õhu k|e®_u Apk`pk A_¡ Q„Ö `©Õhu_u 
Apk`pk afhp_¡ L$pfZ¡ b_¡ R>¡.

dprlsu d¡mhp¡. 

dNS> Qgphp¡.
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spfp kd|l_u dprlsu 
	 1. D_pmp_u fps¡ ApL$pidp„ 7 spfp_u A¡L$ rhriô$ Å¡X$Zu 
v¡$Mpe R>¡ s¡_¡ Ap`Z¡ kàsrj® L$luA¡ R>uA¡.  Ap spfpkd|l a¡b°yApfu 
drl_pdp„ fpÓ¡ gNcN 8 hpN¡ Cip_ qv$ipdp„ EN¡ R>¡. A¡râg      
drl_pdp„ s¡ dÝed„X$m `f lp¡e R>¡, A_¡ Apµ¼V$p¡bf drl_pdp„ fps¡ 
gNcN 8 hpN¡ Ap\d¡ R>¡. kàsrj® _pd âdpZ¡ S> kps - QdL$sp 
spfp\u b_¡gp¡ R>¡. A¡L$ dp¡V$p¡ QsyóL$p¡Z A_¡ ÓZ `|„R>X$u lp¡hp\u 
`s„NpL$pf v¡$Mpe R>¡. `s„NpL$pf_¡ gu^¡ ApL$pidp„ kàsrj® klS> 
Ap¡mMu iL$pe R>¡. QsyóL$p¡Z_u A¡L $bpSy> g„bphsp s¡ rQÓ âdpZ¡ 
^°yhspfp _ÆL$ Åe R>¡. Sy>v$p-Sy>v$p v¡$idp„ s¡ Sy>v$p-Sy>v$p _pd¡        
Ap¡mMpe R>¡. 
	 2. ^y°hspfp¡ Ap¡mMhp dpV¡$ kàsrj® âdpZ¡ ird®óW$p                         
spfpkd|l_p¡ D`ep¡N \pe R>¡. ird®óW$p `p„Q QdL$sp spfp\u b_¡gp¡ 
R>¡. ApL$pidp„ M ApL$pfdp„ v¡$Mpe R>¡ ird®óW$p_p ÓuÅ A_¡ Qp¡\p 
spfp_¡ Å¡X$su f¡Mp_¡ v|$cpNuA¡ sp¡ rQÓ âdpZ¡ Ap g„bv|$cpS>L$ 
^°yhspfp `pk¡ Åe R>¡. ^°yhspfp_u A¡L$ bpSy> kàsrj® A_¡ buÆ sfa 
ird®óW$p lp¡e R>¡. Äepf¡ ird®óW$p Ap\d¡ R>¡ Ðepf¡ kàsrj®_p¡ Dv$e \pe 
R>¡. A¡V$g¡ L¡$ ^y°hspfp¡ Å¡hp dpV¡$ qv$hk L$p¡C`Z lp¡e, Ap bÞ_¡ `¥L$u 
A¡L$ spfp kd|l_p¡ D`ep¡N L$fu iL$pe R>¡. 
	 3. d©N _nÓ spfpkd|l ApL$pidp„ M|b s¡S>õhu _nÓ R>¡. 
riepmp_u fps¡ Ap _nÓ sfs v¡$Mpe R>¡. s¡dp„ 7 L¡$ 8 spfp lp¡e R>¡. 
s¡dp„\u Qpf spfp A¡L$ QsyóL$p¡Z_p Qpf tbvy$ lp¡e R>¡. d©N _nÓ_p 
hÃQ¡_p ÓZ spfp Å¡X$u_¡ ku^u f¡Mp v$p¡fsp„, s¡ f¡Mp A¡L$ s¡S>õhu 
spfp_¡ dm¡ R>¡. Ap s¡S>õhu spfp¡ A¡V$g¡ ìep^. d©N_nÓ qX$k¡çbfdp„ 
gNcN fpÓ¡ 8 hpN¡ `|h® rnrsS> `f EN¡ R>¡. a¡b°yApfudp„ s¡ dÝe 
d„X$mdp„ Aph¡ R>¡. sp¡ S|>_ drl_pdp„ fps¡ gNcN ApW¡$L$ hpÁe¡        
Ap\du Åe R>¡. 
	 4. h©ròL$ spfp kd|l : 10-12 spfp\u b_¡ R>¡. s¡dp„ Äe¡óW$p 
_pd_p¡ spfp¡  kp¥\u h^y s¡S>õhu R>¡. h©[ïQL$ spfpkd|l v$rnZ 
Np¡mp^®_p ApL$pidp„ rhjyhh©Ñ_u _uQ¡ lp¡e R>¡. A¡râg drl_p_p 
ÓuÅ AW$hpqX$epdp„ k|ep®õs ̀ R>u AdyL$ L$gpL¡$ ̀ |h® ApL$pidp„ h©ròL$ 
spfpkd|l v¡$Mpe R>¡. 

1. 	ApL$pi r_funZdp„ ^°yhspfp¡ dlÒh_p¡ L¡$d R>¡ ? 
2. 	spfpkd|l kàsrj® A_¡ irdóW$p s\p ^y°hspfp hÃQ¡ ip¡ k„b„^ 

R>¡ ?

१

२

३

20.3  rhrh^ spfpkd|lp¡

ìep^

^y°hspfp¡

ird®óW$p

^y°hspfp¡

kàsrj®

h©ròL$

Äe¡óW$p

d©N
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ApL©$rsdp„ v$ip®ìep âdpZ¡ d¡v$p_ `f sdpfp rdÓ_u dv$v$\u dp¡Vy„$ hsy®m v$p¡fp¡. 
s¡_p `f 12-rdÓp¡_¡ kdp_ A„sf¡ Ecp L$fp¡. bpf fpri_p _pd_p 12 `pqV$ep 
Ap`u hsy®m `f ¾$di: Ecp L$fp¡. 

	 k|e® sfa Å¡su hMs¡ r_funL$_¡ k|e® sp¡ v¡$Mpi¡ `Z k|e®_u `pR>m_p¡ A¡L$pv$ spfpkd|l `Z Å¡C 
iL$pi¡. `f„sy k|e®_p âMf âL$pidp„ s¡ spfpkd|lp¡ ApL$pidp„ lp¡hp R>sp„ v¡$Mpsp _\u. `Z spfpkd|l lp¡e 
R>¡ S>ê$f. A¡V$g¡ L¡$ `©Õhu `p¡sp_y„ õ\p_ bv$g¡ Ðepf¡ k|e®_u `pð®c|rddp„ fpri bv$gi¡. Ap_¡ S> k|e®_y„ A¡L$ 
fpridp„\u buÆ>) fpridp„ k„¾$dZ L$ey¯ A\hp `°h¡i L$ep£ A¡d L$l¡hpe R>¡. dL$f k„¾$p„s `Z A¡L$ k„¾$dZ 
S> R>¡. 

`©Õhu Äepf¡ 'A' W¡$L$pZ¡ lp¡e Ðepf¡ `©Õhu `f_u ìe[¼s_¡ k|e® h©ròL$ fpridp„ R>¡ A¡d v¡$Mpe R>¡. `©Õhu 
Äepf¡ A \u B sfa âhpk L$fi¡ Ðepf¡ r_funL$_¡ gpNi¡ L¡$, k|e® h©ròL$dp„\u sygp fpridp„ âh¡i¡ R>¡. Mf¡Mf 
sp¡ k|e® c°dZ L$fsp¡ S> _\u `f„sy `©Õhu, k|e®_u Apk`pk afsu lp¡hp\u k|e® af¡ R>¡ A¡hp¡ Apcpk \pe R>¡. 
Ap_¡ S> k|e®_y„ cpkdp_ c°dZ A_¡ afhp_p dpN®_¡ k|e®_p¡ cpkdp_ dpN® L$l¡ R>¡. k|e®_y„ `|h®dp„ ENhy„ A_¡ 
`ròddp„ Ap\dhy„ A¡ `Z cpkdp_ c°dZ S> R>¡.  Ap`Z¡ Ap`Zp hX$ugp¡_¡ L$l¡sp„ kp„cìep R>¡ L¡$ k|e® 
AdyL$ _nÓdp„ R>¡ A\hp "_nÓ b¡Wy„$' A¡V$g¡ S> L¡$ s¡ kde¡ `©Õhu `f\u Å¡sp„ k|e®_u `pR>m L$p¡C A¡L$ _nÓ 
lp¡e S> R>¡. s¡ sdpfp Ýep_dp„ Aphi¡ A_¡ k|e®_u afs¡ `qfc°dZ L$fsu `©Õhu_p õ\p__u L$ë`_p Aphi¡.

hsy®m_p L¡ÞÖõ\p_¡ A¡L$ rdÓ_¡ k|e® sfuL¡$ Ecp¡ fpMp¡. sd¡ `©Õhu b_u_¡ k|e® b_¡gp rdÓ_¡ Å¡sp„ Å¡sp„ 
`p¡sp_u Apk`pk s¡dS> k|e®_u Apk`pk Np¡mpL$pf L$npdp„ afp¡. sd_¡ Np¡mpL$pf L$npdp„ k|e® sfa Å¡C afsu 
hMs¡ iy„ S>Zpey„ ? lh¡ ¾$di: buÅ rdÓp¡_¡ `Z Ap A_ych g¡hp L$lp¡. b^p_p A_ych_u QQp® L$fp¡.

20.4  k„¾$dZ

L$fu Sy>Ap¡. 

 	 D`f_p rQÓdp„ R>p¡L$fu 
hõsy_¡ Å¡su lp¡e Ðepf¡ s¡_¡ hõsy 
sp¡ v¡$Mpe R>¡ s¡ kp\¡ `pR>m_p 
TpX$ `Z v¡$Mpe R>¡. 

d¡j
du_

Ly„$c

dL$f

^_y 

h©[ïQL$

sygp

L$Þep

tkl

L$L®$

rd\y_

h©jc

`©Õhu

k|e®

A
B C

Aper_L$ h©Ñ
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1. L$p¦kdp„\u ep¡Áe `ep®e ip¡^u. Mpgu S>Áepdp„ `|fp¡.
(dÝe d„X$m, rnrsS>, bpf, _h, cpkdp_ 
h¥jyrhL$, Ae_) 

A. v|$f ky^u Å¡sp„ ApL$pi-S>du__¡ AX¡$ R>¡ A¡hy„
v¡$Mpe R>¡ s¡ f¡Mp_¡ .......... L$l¡ R>¡. 

Ap. fpri_u k„L$ë`_p dp„X$su hMs¡ ............. 
h©Ñ_p¡ rhQpf L$ep£ R>¡. 

B. F>syâdpZ¡ hN}L$fZ L$fsp„ A¡L$ F>sydp„
............ _nÓp¡ Aph¡. 

C. k|e®_y„ `|h®dp„ ENhy„ A_¡ `ròddp„ Ap\dhy„
A¡ k|e®_y„ ........... c°dZ R>¡. 

2. ApS>¡ ApW$ hpN¡ EN¡gp¡ spfp¡ A¡L$ drl_p ̀ R>u (30
qv$hk) L¡$V$gp hpN¡ ENsp¡ v¡$Mpi¡ ? ip dpV¡$ ?

3. "_nÓ b¡Wy„$' A¡V$g¡ iy„ ? Qp¡dpkpdp„ "d©N _nÓ
b¡Wy„$' A¡_p¡ A\® õ`ô$ L$fp¡.

4. _uQ¡_p âï_p¡_p S>hpb gMp¡.
A. spfpkd|l A¡V$g¡ iy„ ?
Ap. ApL$pi r_funZ `l¡gp„ L$C L$pmÆ g¡hu

Å¡CA¡, A¡hy„ sd_¡ gpN¡ R>¡ ?
B. N°l-spfp-_nÓ hN¡f¡_p¡ dp_hu_p Æh_

`f âcph `X¡$ R>¡.' Ap dpÞesp ep¡Áe R>¡ L¡$?
5. ApL©$rs 20.1 âdpZ¡ spfpAp¡_y„ r_dp®Z A_¡

spfp_p¡ Æh_âhpk k„v$c£ `qfÃR>¡v$ gMp¡.
D`¾$d :	

sdpfu _ÆL$_p spfp„NZ L¡$ÞÖ_u dygpL$ps gp¡. 
dprlsu d¡mhp¡. rhop_ qv$__p qv$hk¡ ipmpdp„ 
s¡_u fS|>Aps L$fp¡.

õhpÝepe

L$p¡Z iy„ L$f¡ R>¡ ?
	 ApeyL$p (IUCAA-Inter University 
Centre of Astronomy & Astrophysics) 
`|Z¡dp„ Aph¡gu Ap k„õ\p MNp¡m rhop_dp„ 
d|mc|s k„ip¡^__y„ L$pe® L$f¡ R>¡. 
	 cpfsdp„ _hu qv$ëlu, bƒNgy{$, 
Agplpbpv$, dy„bC A_¡ Þe| H[Ági õL|$gdp„ 
`|Z¡dp„ `„qX$s S>hplfgpg _¡lfy_p _pd¡ _¡lfy$ 
àg¡_¡V$p¡fued_u õ\p`_p L$fhpdp„ Aphu R>¡. 
ApL$pi r_funZ_p k„v$c®dp„ rhrh^ spfp A_¡ 
spfp kd|l_y„ Al] Apcpku v$i®_ L$fphhpdp„ 
Aph¡ R>¡. V²$u`dp„ Åh Ðepf¡ i¼e lp¡e sp¡ Ap 
b^p W¡$L$pZp_u dygpL$ps gp¡. 

  	 rhop__¡ L$pfZ¡ k|e®dpmp_p OV$L$p¡ S>¡hp 
L¡$ N°l, D`N°l, spfpkd|l hN¡f¡ s¡dS> AÞe 
spfpAp¡, ^|dL¡$sy hN¡f¡_p¡ dp_hu Æh_kp\¡ 
L$p¡C k„b„^ _\u. Ap kprbs \ey„ R>¡. hukdu 
kv$udp„ dp_h¡ Q„Ö `f `N d|¼ep¡ A_¡ 21-du 
kv$udp„ d„Nm `pv$p¾$p„s L$fi¡. s¡\u ApS>_p 
h¥opr_L$ eyNdp„ A_¡ h¥opr_L$ L$kp¡V$uAp¡\u 
Mp¡V$u W$f¡gu R>¡ s¡hu L$pë`r_L$ bpbsp¡ `f 
rhðpk fpMhp¡ A¡V$g¡ `p¡sp_p¡ kde, i[¼s 
A_¡ ^__p¡ rh_pL$pfZ A`ìee R>¡. s¡\u Ap 
b^u bpbsp¡ h¥opr_L$ ×rô$L$p¡Z\u Å¡hu   
S>ê$fu R>¡.

  	  rinL$_u dv$v$\u X$pµ. S>¡. S>¡. fphg_p„ A_¡ AÞe 
MNp¡mip÷rhjeL$ ỳõsL$p¡ d¡mhu_¡ hp„Qp¡.

h¡bkpCV$ : www.taralaya.org
àg¡_¡V$p¡fued_u fQ_p

Ap l„d¡ip„ epv$ fpMp¡.

`yõsL$ dpfp¡ rdÓ 

t t t
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r_óL$j®Z 	 extraction	 C¼k¹`V²¡$¼í_¹

DÐ`pv$_	 production	 â`X$L$í_¹

Dv$pku_	 neutral	 `Þe|V²$g¹

DÛp¡N 	 industry	 `CÞX$õV²$u

õap¡V$	 eruption	 B`fàí_¹

D`L$fZ	 gadget	 `N¸rS>V¹$

D`N°l	 satellite	 `k¸V$gpBV¹$

kd|mp¡ _pi L$fhp¡. 	 uproot	 `A`f|V¹$

D`ep¡Nu/ D`ey¼s 	 useful	 e|kãg¹

KQL$hy„	 lift	 rgaV¹$

D`pe 	 measure / remedy	 `d¡Tf/`f¡dX$u 

Ecp	 vertical/upright	 `ìlqV®$L$g¹/ `AâpBV¹$

lw„a/ lz„apmy„	 warmth / warm	 hp¸@ç\¹/ hp¸d®

DÝh®`ps_ 	 distillation	 qX$[õV$g¡@í_¹

EÝh®tbvy$	 zenith	 `T¡r_\¹

L$Qfp¡	 garbage	 `Npb£S¹>

L$Z	 particle	 ``pqV®$¼g¹ 

_bmp	 weak	 huL¹$

Mp¡`fu	 skull	 õL$g¹

L$k/ amÖz`sp	 fertility (of soil)	 af¹`qV$gV$u

L$kp¡V$u 	 test	 V¡$õV¹$

Mp¡`fu D`f_u QpdX$u skin / hide	 [õL$_¹/lpBX¹$

L$pfZ 	 cause	 L$$p¸T¹

_l¡f	 canal	 L$`_¡g¹

qL$fZ	 ray	 f¡X$

qL$fZp¡Ðkpfu 	 radioactive	 f¡qX$Ap¡A¡¼V$uìl¹

L$uV$L$_piL$	 insecticide	 C_¹`k¡[¼V$kpCX¹$

rhOV$_/ L$p¡lphy„	 decay/decompose	 qX$`L¡$X$/ qX$L$d¹``p¡@T¹

rnrsS> 	 horizon	 l`fpCT_¹

MN°pk N°lZ	 total eclipse	 `V$p¡@V¹$g¹ C[¼gàk¹

L$pV$ 	 rust	 fõV¹$

N„^ 	 smell	 õd¡g¹ 

Nrsdp_ 	 moving	 `d|[ìl„N

Ncp®ie	 uterus / womb	 e|V$fk¹

v$pV$hy„	 bury	 `b¡fu

vy$ê$`ep¡N	 misuse	 rdk¹`eyT¹

^p¡fZ kpsdy„ - kpdpÞe rhop_ : iåv$k|rQ 

A„Ly$f	 sprout/plumule	 `õâpDV¹$

Ap„rNL$ 	 organelle	 Ap¸N®`_¡g¹

A„s:`fÆh	 endoparasitic	 A¡ÞX$p¡@`¡f`rkqV$L$

kQp¡V$/AQ|L$	 accurate	 `A¡¼efV¹$

^pfv$pf/ AZuv$pf	 pointed/sharp	 ``p¸C[ÞV$X¹$/ ip`®

h^pfp_y„	 extra/excess	 `A¡L$õV²$@/ A¡L¹$`k¡k¹

Aqv$i	 scalar	 `õL¡$@g

A^:tbvy$	 nadir	 `_¡@qX$A

A^psy	 non-metal	 _p¸_-`d¡V$g¹

A_yL|$g_	 adaptation/	 A¸X$àV¡$i_¹/ 

	 modification	 dp¡qX$qa`L¡$í_¹

A_¥[ÃR>L	 involuntary	 C_¹`ìlp¡gÞV²$u

Mp¡fpL$u T¡f	 food poisoning	 awX$``p¡CTt_N¹

rhOV$_ 	 breakdown/	 `b°¡@L$X$pD_/ 	

	 decomposition	 qX$L$p¡ç``rTí_¹ 

A`dpS>®L$	 detergent	 qX$`V$S>®ÞV¹$

CÞäpf¡X$	 infrared	 `CÞä¡@f¡X$

vy$L$pm	 drought	 X²$pDV¹$

Ahîpìe	 infra-sonic	 `CÞä@-kp¸r_L¹$

Aîpìe	 inaudible	 CÞAp¡X$åg¹ 

Ak„Ns	 anomalous	 A`_p¡¸dgk¹

Ap„sffpô²$ue	 international	 CÞV$f_¸i_g¹

Ap„riL$ 	 partial	 `píg®¹

ApL$pe®sp	 plasticity	 àg¸[õV$kV$u

ApLy„$Q_ 	 contraction	 L$_¹`V²¡$¼i_¹

ApOps 	 strike	 õV²$pCL¹$

ApÃR>pv$_	 covering	 L$ìlqf„N¹

Ap„sfX$p	 intestine	 B_¹`V¡$[õV$_¹

A¡rkX$/A¡rkqX$L$	 acid/acidic	 `A¡rkX¹$/ A`rkqX$L¹$

ApëL$gu	 alkali	 A¡ëL$gpC

Aper_L$ h©Ñ	 ecliptic	 B`[¼g[àV$L¹$

`pky„/ ×rô$L$p¡Z	 amplitude	 `A¸[çàgV$é|

CÅ	 injury	 `BÞS>fu

DNd 	 source / origin	 kp¸k®/ `Ap¡qfrS>_¹

Óp„ky„/ Y$pmhpmy	 stanting/sloping	 õgp[ÞV„$N¹/ õgp¡@t`N¹ 

DÐ¾$p„rs 	 evolution	 A¡ìl`ëe|í_¹ 
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Np¡mp^®	 hemisphere	 `l¡rd[õaef¹

Nmy	 pharynx / throal	 `a¡qf„¼k¹

N°lZ	 eclipse	 C`[¼gàk¹

NX$u 	 fold	 ap¡@ëX¹$

h]V$pmhy„ 	 roll	 fp¡@g¹ 

s¼su/ QL$su	 disc	 qX$õL¹$

Qg	 moving	 `d|[ìl„N

õhpv$	 taste	 V¡$@õV¹$

L$kp¡V$u	 test	 V¡$õV¹$

Qpmhy„	 sift	 rkãV¹$

QuL$Zu dpV$u	 clayey soil	 ¼g¡C kp¡Cg¹

Qy„bL$ue	 magnetic field	 d¡N¹`_¡qV$L¹$

Q|kL$	 sucker	 `kL$f¹

S>„sy	 worm	 hd®¹

S>„sy_piL$	 germicide / 	 `S>rd®kpCX¹$/ 	

	 disinfectant	 qX$rk_¹`a¡¼V$ÞV¹$

k„fnZ 	 conserve	 L$_¹`kìl®¹

S>gue	 aqueous	 `A¡@[¼hAk¹

Åep„N 	 gynaecium	 Npe`_urkAd¹ 

Æh	 life / living thing	 gpCa/`rg[ìl„N t\N

ÆhpÏ	 bacteria	 b¡L¹$`V$uAqfA

Æhp[íd	 fossil	 `ap¸õg¹

TfÏ„	 spring	 [õâ„N¹

R>p¡X$	 bush	 byi¹

qL$fZ	 beam	 bu@d¹

AV$L$phhy„	 prevent	 râ`ìl¡ÞV¹$

Åmhhy„	 maintain /	 d¡@_¹`V¡$@_/ 

	 perpetuate 	 ```¡ÃeyA¡@V¹$

V$L$pD	 durable	 `X$é|fåg¹

sZMp¡	 spark	 õ`pL®¹$

s„Óop_	 technology	 V¡$L¹$`_p¸gÆ

kpd_p¡ L$fhp¡	 withstand	 rhv¹$`õV¸$ÞX¹$

spÐL$prgL$	 instantaneous	 CÞõV$_¹`V¡$@r_Ad¹

sÒh	 principle	 `râÞkàg¹

s`pkhy„	 examine	 BN¹`T¡rd_¹

srmey„	 bottom	 `bp¡V$d¹

ky„hpmy„	 slick	 [õgL¹$

spfp	 star  	 õV$pf

suÿZ	 sharp	 ip`®¹

suh°	 severe/	 k`[ìlA/

	 strong/intense	 õV²$p¡ÞN/B_¹`V¡$Þk¹	

AR>s	 shortage / scarcity	 `ip¡qV®$S¹>/`õL¡$AkV$u

s¡S>õhu	 brightness	 `b°pCV¹$_k¹

sp¡mhy„	 weigh	 h¡@$

âh¡N	 acceleration	 A¼k¡g`f¡@í_¹

V$u`y„	 drop	 X²$pµ`¹

AN°c|Å	 upper arm	 A`f¹ Apd®¹

kphQ¡su	 precaution	 râ`L$pµí_¹

v$Ë$phpmp¡ v$p„X$p¡	 piston	 `r`õV$_¹

v$p„s	 tooth	 V|¹$\

vy$hp®lL$/AhplL$   bad conductor/insulator	 b¡X¹$ L$ÞX$L$V$f¹

vy$L$pm	 famine	 aµrd_

v|$rjs 	 spoilt	 `õ`p¸CëV¹$

v$p_	 positive	 ``pµTqV$ìl¹

^|fuL$fZ	 smoking	 `õdp¡@qL„$N

^p¡hpZ	 erosion	 C`fp¡@T_¹

_lp¡f/ `„Å¡	 claw	 L$gp¸

M¡Qf	 aerial	 `A¡@qfAg¹

_d|_p	 sample	 `k¡çàg¹

_mu	 tube	 V$é|b

bNpX$	 wastage	 `h¡@[õV$S¹>

vy$ìe®e	 drainage	 `X²¡$@r_S¹> 

r_ed	 rule / law	 {$g¹/gp¸

r_erds	 regular	 `f¡Áe|gf¹

r_fp¡Nu	 healthy	 `l¡ëv$u

i|ÞephL$pi	 vacuum	 `ìl¸¼eyAd¹

`k„v$	 selection	 rk`g¡¼í_¹

Åmy	 net	 _¡V¹$

r_óL$j®	 conclusion/	 L$_¹`¼g|T_¹/ 

	 inference	 `CÞafÞk¹

_yL$ip_	 damage	 `X¸$rdS¹>

_p¢^	 record / note	 qf`L$p¸X®$/ _p¡@V¹$

`„Å¡	 paw/palm	 `p¸@/`p@d¹

`qf`¼h	 mature	 d`ÃeyAf

`X$v$p/ Åmp	 screen / web	 õ¾$u_¹/ h¡b¹

`Ùrs	 method / technique	 `d¡\X¹$/V¡$L$_uL¹$
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`fp¡`Æhu	 parasitic	 `¸f`rkqV$L¹$

`fpN_e_ 	 pollination	 `p¸g`_¡@í_¹

`qfZpd	 effect / result	 C`a¡¼V¹$/ qfTëV¹$

`qfdpZ	 magnitude / value	 d¡[Á_V$é|X¹$/ ìlµëe|

`qffnZ	 preservative	 râ`Tìl®qV$ìl¹

`funZ	 test/examination	 V¡$õV¹$/ BÁTµrd`_¡@í_¹

õsf	 level	 g¡ìlg¹

`pepc|s/ d|mc|s	 fundamental / basic	 `aÞX$d¡ÞV¹$g/ b¡@rkL$

`pòfuL$fZ	 pasteurization	 `põQfpC`T¡@í_¹ 

\¡gu 	 sac/bag	 k¡L¹$/ b¡¸N¹

L$p„Æ/õV$pQ®	 starch	 õV$pQ®¹

`y„L¡$kf	 stamen	 õV¡$@d_

`y_h®`fpi	 reuse	 fu`e|T 

`ydp„N	 androecium 	 A¡_¹`X²$urkAd¹

L$p¡i	 cell	 k¡g¹

`p¡gy„	 hollow	 `lp¸gp¡@

âÅqs	 species	 `õ`u@iu@T

A`pL$j®Z	 repulsion	 qf`ëí_¹

âv¡$i	 region	 `fuS>_¹

âcpf	 charge	 QpS>¹®

âdprZL$fZ	 standardization	 õV¸$ÞX$X$p®CT¡@í_¹

âep¡N	 experiment	 CL¹$`õ`¡qfdÞV¹$

âh©rÑ	 tendency	 `V¢$X$Þku

qL$fZp¡ÐkN®	 radiation	 f¡@qX$`A¡X$í_¹

X$pbu	 branch	 b°pÞQ¹

ârsb„^	 prohibition	 âp¡C`rbí_¹

fnZ	 protection	 â`V¡$L$í_

a¡fapf/bv$gph	 change	 Q¡@ÞS¹>

bfa 	 ice	 `ApBk¹

ba}gy 	 snowbound	 `õ_p¡@bpDÞX¹$

bp„^L$pd 	 construction	 L$_¹`õV²$¼i_¹

bpü`fÆhu	 exoparasitic	 A¡¼kp¡`¸farkqV$¼¹

v$f	 burrow	 bfp¡@$

awN	 fungus	 `aÞNk¹

Apcpku	 apparent	 A``¡fÞV¹$

L$pQ	 lens	 g¡Þk¹

c|õMg_	 landslide	 `g¸ÞX¹$õgpCX¹$

dep®qv$s	 limited	 rgrdqV$X¹$

dlÒh	 importance	 Bd¹``p¸V®$Þk¹

dp„kg	 fleshy	 `ãg¡iu

dp`_	 measurement	 d¡TdÞV¹$

dpN®	 path / way	 `p\¹/h¡@

ê„$hpV$u	 coat	 L$p¡@V¹$

d|W$/ lp\p¡	 fist / handle	 qaõV¹$/ `l¸ÞX$g¹

d|mÖìe	 element	 `A¡gdÞV¹$

d|m	 root / original	 f|V$/AqfS>Þg¹$

d©sp¡`Æhu	 saprophytic	 k¸âp¡`qaqV$L¹$

d©vy$	 smooth muscle	 õd|v¹$ dõg¹

duZ	 wax	 h¸¼k¹

ep¡S>_p	 plan / scheme	 àg¸_¹/ õL$ud

f„S>L$ Öìe `Ý^rs	 chromatography	 ¾$p¡@dãV$p¸N°au

fprÓ	 night	 _pCV¹$

ê$`	 form	 ap¸d®¹

ê$`p„sf	 transformation	 V²¸$Þõa`d¡@í_¹

AÏ	 molecule	 dp¡rg¼e|g

fp¡NârsL$pfL$ ndsp 	 immunity from disease	C`çe|_V$u ad® qX$`kuT¹

fp¡N	 herb	 lb®¹

gp¡gL$	 pendulum	 ``¡ÞX$égd¹

gV$L$phhy„	 hang / suspend	 l¸ÞN¹/ k`õ`¡ÞX¹$

gpm	 saliva	 k`gpCìl@

g¡`	 coat	 L$p¡@V¹$

h¾$	 curved	 `L$ìl®X¹$

rhõs©suL$fZ	 magnification	 d¸[Á_qa`L¡$@í_¹

N„^	 smell	 õd¡g¹

DÐk¡QL$p¡	 enzyme	 `A¡ÞTpBd¹

rhL$rks	 developed	 qX$`ìl¡gàV¹$

rhOV$_	 decomposition/decay	qX$L$p¸ç``rTí_¹/ qX$`L¡$@

rhop_	 science	 `kpeÞk¹

rhsfZ	 distribution	 qX$[õV²$`åe|í_¹

rhÛysv$i®L$ 	 elecotroscope	 B`g¡¼V²$õL$p¡@`¹

rh`fus	 adverse	 AX¹$`ìlk®

rhcpS>_	 division	 qX$`rhÈ_¹

DÐL©$ô$	 rare	 f¡Af¹

rhõs©suL$fZ	 magnification	 d¸[Á_qa`L¡$@í_¹

rhõs©s	 extensive	 C¼k¹`V¡$[Þkìl¹

rhrh^sp	 diversity/	 X$pe¹`ìlk®V$u/
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	 variety	 ìl`fpBAV$u

ìehõ\p	 system	 `rkõV$d¹

rhfg	 dilute	 X$pe¹`ëe|V$

ìep`hy„	 occupy	 `Ap¸¼ey`pe¹

ìepk	 diameter	 X$pe¹`A¡rdV$f¹

iÓy	 enemy	 `A¡_du

iL®$fp	 sugar / glucose	 `iyNf/ `Ág|L$p¡T¹

rir\g	 relaxed	 qf`g¸¼õV¹$

i¡j	 remainder	 qfd¡X$ÞX$f¹

hpku 	 stale	 õV¡$@g¹

iuO°	 quick	 [¼hL¹$

iusL$	 coolant	 `L|$gÞV¹$

rifp	 vein	 ìl¡@_¹

i¡hpm	 algae	 `A¸ëNu

îpìe	 audible	 `Ap¸X$åg¹

L$Zp®sus/ îpìepsus	 ultrasonic	 `AëV²¡$`kpµr_L¹$

ðk_	 breathing/respiration	 `b°uqv„$N/ f¡õ`f¡@í_¹

k„L$ë`_p 	 concept	 `L$p¸Þk¡àV¹$

k„op	 term	 V$d®¹

k„h^®_	 conservation	 L$p¸ÞT`L¡$@í_

k„b„^	 relationship	 qf`g¡@[íÞi`¹

k„e„Ó	 plant	 àgpÞV¹$

k„ep¡S>_	 chemical compound	 L¡$rd¼g¹ `L$p¸ç`pDÞX¹$$

k„ep¡N	 combination	 L$p¸[çb`_¡@í_¹

k„fQ_p	 configuration	 L$[ÞäÁe`f¡@í_¹

k„h^®_	 conservation	 L$pµÞT`ìl¡í_¹

k„kN®	 infection	 B_¹`a¡L$í_¹

S>gv$/k„L¡$[ÞÖs 	 concentrated	 L$p¸Þõ_¹`V²¡$@qV$X¹$

kdõ\pr_L$	 isotope	 `ApBkV$p¡@`¹

kdph¡i	 inclusion	 B_`¼g|È_¹

kdyÖ k`pV$u 	 sea level	 ku` g¡ìlg¹

kfL$hy„	 move/ slide	 d|ìl¹/`õgpCX¹$

kfp¡hf	 lake	 g¡@L¹$

km„N/k„`|Z®	 continuous/entire	 L$_¹`qV$ÞeyAk¹/ 

		  B_¹`V$pef¹

klcpN	 participataion	 `pqV®$k`¡@í_¹

NV$f_y„ N„vy$ `pZu	 sewage	 `k|CT¹

L$Qfp¡/ L$p„`	 scum	 õL$d¹

S>Õ\p¡	 store	 õV$p¸@f

kpÐduL$fZ	 assimilation	 Arkd`g¡@í_¹

kp^_	 device	 qX$`ìlpCk¹

kp^çe®	 similarity	 rkd`g¡fV$u

kfm	 simple	 `rkçàg¹

kpr_Ýe	 the vicinity	 v$ [ìl`rk_V$u

L$p¡ô$L$	 table	 `V¡$@åg¹

kph®S>r_L$	 public	 ``[ågL¹$

R>pg	 skin / rind/ peel	 [õL$_¹/`fpCÞX$¹$/`u@g¹

rkÝ^p„s	 theory / principle	 `r\Afu/`râÞkàg¹

amÖz`sp	 fertility	 a@`qV$gV$u

i|gv$„$s/suÿZ v$p„s 	 canine teeth	 `L¡$X$_pC_¹ V$u\¹

kyhplL$	 good conductor	 NyX$ L$_¹`X¹$¼V$f¹

k|Ó	 formula	 ap¸çey®g@

k|ep®õs	 sunset	 `kÞk¡V¹$

k|ep£v$e	 sunrise	 `k_°pCT¹

k¡h_/h`fpi	 consumption	 L$_¹`kçàí_¹

kp¥çe	 mild	 `dpCëX¹$

õs„c	 column	 `L$p¸gd¹

õsf	 level / lamina	 g¸rd_@

[õ\fuL$fZ	 fixation	 qa¼k¡@í_¹

õ`^p®	 competition	 L$p¸ç``qV$í_¹

õ`i®	 touch / feel	 V$Q¹/ aug¹

õap¡V$	 explosion	 C¼k¹`àgp¡@È_¹

öp¡s	 source	 kp¸k®¹

õhs„Ó	 free/separate/	 äu/k¡âV¹$/

	 independent 	 C[ÞX$`¡ÞX$ÞV$

õhpvy$t`X$	 pancreas	 ``¡[Þ¾$Ak¹

lëLy$	 light	 gpCV¹$

lg_Qg_	 movement	 `d|ìldÞV¹$

rldhjp®	 snowfall	 õ_p¡@ap¡g¹

	 gum	 Nd¹

* * *
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