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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\p`_ \e¡g kdÞhe krdrs_u qv$_p„L$ 
29-12-2017 fp¡S>_u rdqV„$Ndp„ Ap `pWé`yõsL$ k_ 2018-19_p i¥nrZL$ hj®\u r_^p®qfs L$fhp_u dpÞesp Ap`hpdp„ Aphu R>¡.

^p¡fZ-ApW$dy„

sdpfp õdpV®$ap¡_dp„ DIKSHA APP Üpfp `pWé`yõsL$_p `l¡gp 
`p_p `f_p Q. R. Code hX¡$ qX$rS>V$g `pWé`yõsL$ A_¡ v$f¡L$ 
`pW$dp„ Ap`¡gp Q. R. Code hX¡$ s¡ `pW$ k„b„r^s AÝee_ 
AÝep`_ dpV¡$ D`ey¼s ×íe-îpìe kprlÐe D`gå^ \i¡. 

kpdpÞe rhop_

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



B

dlpfpô²$ fpÄe `pWé`yõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡^_ d„X$m, `yZ¡ 411 004. 

dlpfpô²$ fpÄe   ̀ pW$é`yõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡^_ d„X$m ̀ pk¡ Ap ̀ yõsL$_p b^p 
l½$ fl¡i¡. Ap `yõsL$_p¡  L$p¡C`Z cpN k„QpgL$, dlpfpô²$ fpÄe `pWé`yõsL$ r_rd®rs A_¡ 
Aæepk¾$d k„ip¡^_ d„X$m_u g¡rMs   ̀ fhp_Nu hNf R>p`u iL$pi¡ _rl. 

©

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

Ly$. Api_p AX$hpZu

Anfp„L$_ : 
kd\® N°pqa¼k, 

522, _pfpeZ `¡W$, `yZ¡. 

k„ep¡S>L$
îu. fpÆh AfyZ `pV$p¡m¡

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

L$pNm  :   70 Æ.A¡k.A¡d. ¾$udìlp¡ìl 

dyÖZpv¡$i : 

dyÖL$  :  

cpjp„sfL$pf : ^uf¡_ d_kyMgpg v$p¡iu

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

îu. fpS>¡ÞÖ rhk`ys¡ 
r_rd®rs Ar^L$pfu

âL$piL$ 
îu. rhh¡L$ DÑd Np¡kphu

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

âcpv¡$hu, dy„bC - 25. 

rhop_ rhje AæepkS|>\ : 
X$p¸. âcpL$f _pN_p\ nufkpNf

X$p¸. rhóÏ hT¡ 

X$p¸. âpQu fplzg Qp¥^fu 

X$p¸. i¡M dp¡lçdv$ hpL$uAp¡Øu_  A¡Q.

X$p¸. AS>e qv$N„bf dlpS>_ 

X$p¸. NpeÓu Np¡fM_p\ Qp¥L$X¡$ 

îu. âip„s `„qX$sfph L$p¡mk¡ 

îu. k„v$u` `p¡`V$gpg Qp¡fqX$ep

îu. krQ_ Aip¡L$ bpfV$½¡$ 

îudsu ð¡sp qv$gu` W$pL|$f

îu. ê$`¡i rv$_L$f W$pL|$f

îu. v$epi„L$f rhóÏ h¥Û

îu. kyLy$dpf î¡rZL$ _hg¡ 

îu. NÅ__ _pNp¡fphÆ dp_L$f

îu. dp¡lçdv$ AprsL$ Aåvy$g i¡M

îudsu A„S>rg gÿduL$p„s MX$L¡$  

îudsu d_ujp fpS>¢Ö v$luh¡gL$f

îudsu Äep¡rs rdtgv$ d¡X$r`ghpf

îudsu qv$[às Q„v$_tkN rbís 

îudsu `yó`gsp frhÞÖ Nph„X¡$ 

îudsu Ar_sp fpS>¢Ö `pV$ug

îudsu L$p„Q_ fpS>¢Ö kp¡fV¡$ 

îu. fpS>¡i hpd_fph fp¡d_ 

îu. _pN¡i cudk¡hL$ s¡gNp¡V¡$ 

îu. i„L$f rcL$_ fpS>`|s

îu. d_p¡S> flp„NX$pm¡ 

îu. l¡d„s AÃeys gpNhZL$f

îudsu Äep¡rs v$pdp¡v$f L$fZ¡ 

îu. rhðpk cph¡ 

rhop_ rhje krdrs : 

X$p¸. Q„Öi¡Mf hk„sfph dyfydL$f, AÝen

X$p¸. qv$rg` kv$prih Å¡N, kv$õe 

X$p¸. kyjdp qv$rg` Å¡N, kv$õe

X$p¸. `yó`p Mf¡, kv$õe 

X$p¸. C[çsepS> A¡k.dyëgp, kv$õe

X$p¸. S>ev$u` rh_peL$ kpmu, 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

cpjp„sf k„ep¡S>L$
L¡$sL$u r_s¡i Å_u

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

â\dph©rÑ : 2018
`y_dy®ÖZ : 2022
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`yZ¡ 

sp. : 18 A¡râg, 2018. AMpÓuS>

cpfsue kp¥f qv$_p„L$ : 28 Q¥Ó, 1940

 (X$p¸. kyr_g dNf) 
k„QpgL$ 

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

âõsph_p

rhÛp\} rdÓp¡, 

^p¡fZ ApW$_p hN®dp„ sdpfy„ õhpNs R>¡ _hp Aæepk¾$d `f Ap^pqfs kpdpÞe rhop__y„ `pW$é`yõsL$ sdpfp        

lp\dp„ Ap`sp Ad_¡ rhi¡j Ap_„v$ \pe R>¡. âp\rdL$ õsf\u AÐepf ky^u rhop__p¡ Aæepk sd¡ rhrh^ 

`pW$é`yõsL$p¡ Üpfp L$ep£ R>¡. Ap `pW$é`yõsL$ Üpfp sd¡ rhop__u d|mc|s k„L$ë`_p A_¡ s„Óop__p¡ Aæepk A¡L$ 

Sy>v$p ×[óV$L$p¡Z\u A_¡ rhrh^ rhop_ ipMp_p dpÝed\u L$fu iL$ip¡. 

"kpdpÞe rhop_' Ap `pW$é`yõsL$_p¡ d|m l¡sy Ap`Zp v¥$r_L$ Æh_ kp\¡ k„b„r^s rhop_ A_¡ s„Óop_ 

"kdÅ¡ A_¡ buÅ_¡ kdÅhp¡' A¡ R>¡. rhop_u_u k„L$ë`_p, rkÝ^p„s A_¡ sÐhp¡ kdÆ_¡ s¡_p¡ ìehlpf kp\¡ 

k„b„^ kdÆ gp¡. Ap `pW$é`yõsL$_p¡ Aæepk L$fsu hMs¡ "epv$ L$fp¡' ,"L$lp¡ Å¡CA¡' L©$rs_p¡ D`ep¡N `y_fphs®_ 

dpV¡$ L$fp¡. "r_funZ A_¡ QQp® L$fp¡', "L$fu Sy>Ap¡' S>¡hu A_¡L$ L©$rs Üpfp sd¡ rhop_ iuMhp_p R>p¡. Ap b^u L©$rs 

sd¡ S>ê$f\u L$fp¡. "dNS> Qgphp¡', "ip¡^p¡', "rhQpf L$fp¡', S>¡hu L©$rs sdpfu rhQpfâq¾$ep_¡ h¡N Ap`i¡. 

`pW$é`yõsL$dp„ A_¡L$ âep¡Np¡_p¡ kdph¡i L$ep£ R>¡. Ap âep¡N s¡dp„ L$fpsu L©$rs A_¡ s¡_y„ r_funZ sd¡ `p¡s¡ 

L$pmÆ`|h®L$ L$fp¡. s¡dS> AphíeL$sp lp¡e Ðep„ sdpfp rinL$_u, hpgu_u A_¡ hN®dp„_p klrhÛp\}_u dv$v$ 

gp¡. sdpfp v¥$r_L$ Æh__p A_¡L$ âk„Np¡ `pR>m_y„ rhop_ DL¡$g_pf rhrióV$ dprlsu A_¡ s¡_p `f Ap^pqfs 

s¡d S> rhL$rks s„Óop_ Ap `pW$é`yõsL$dp„ L©$rs_p dpÝed\u õ`óV$ L$fhpdp„ Apìey„ R>¡. ApS>_p s„Óop__p 

TX$`u eyNdp„ k„NZL$, õdpV®$ap¡_\u sp¡ sd¡ `qfrQs S> R>p¡. `pW$é`yõsL$_p¡ Aæepk L$fsu hMs¡ dprlsu 

k„â¡jZ s„Óop__p kp^_p¡_p¡ kyep¡Áe D`ep¡N L$fp¡. S>¡\u sdpfy„ AÝee_ kfm b_i¡. ̀ qfZpdL$pfL$ AÝee_ 

dpV¡$ "A¡`'_p dpÝed\u L$e|-Apf L$p¡X$ Üpfp âÐe¡L$ `pW$ k„b„^u h^y dprlsu dpV¡$ D`ey¼s ×íe-îpìe kprlÐe 

sd_¡ D`gå^ \i¡. S>¡ sd_¡ Aæepk dpV¡$ Qp¡½$k D`ep¡Nu \i¡. 

L©$rs A_¡ âep¡N L$fsu hMs¡ rhrh^ D`L$fZp¡, fkpeZp¡ k„b„r^s L$pmÆ gp¡ A_¡ buÅ_¡ `Z kphQ¡su 

fpMhp S>Zphp¡. h_õ`rs, âpZu k„b„r^s L©$rs, r_funZ L$fsu hMs¡ `ep®hfZ k„h^®__p¡ `Z âeÐ_ L$fhp¡ 

A`¡rns R>¡. s¡d_¡ lpr_ _ `lp¢Q¡ s¡_u L$pmÆ fpMhu `Z AphíeL$ R>¡. 

Ap `pW$é`yõsL$ hp„Qsu hMs¡, Aæepk L$fsu hMs¡ A_¡ kdS>su hMs¡ sd_¡ s¡dp„_p¡ Ndsp¡ cpN s¡dS> 

Aæepk v$fçep_ \e¡gu dyíL¡$gu, Ecp \e¡gp âñp¡ Ad_¡ S>ê$f\u S>Zphip¡. 

sdpfu i¥nrZL$ âNrs dpV¡$ sd_¡ lpqv®$L$ iyc¡ÃR>p. 
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l	̂p¡fZ ÓuÅ\u `p„Qdp„ ky^u `qfkf Aæepk_p dpÝed\u v¥$r_L$ Æh__y„ kpvy„$ rhop_ Ap`Z¡ rhÛp\}
Ap¡_¡ S>Zpìey„ R>¡. s¡dS> ^p¡fZ R>Ì$p\u A_¡ kpsdp_p `pW$é`yõsL$ Üpfp rhop__p¡ Ap¥`QpqfL$ `qfQe L$fu 
Apàep¡ R>¡. 

l	v¥$r_L$ Æh_dp„ OV$su OV$_pAp¡ rhi¡ sL®$k„Ns A_¡ rhh¡L$byqÙ\u rhQpf L$fu iL$hp¡ A¡ S> rhop__p rinZ_p¡ 
kpQp¡ DØ¡i R>¡. 

l	̂p¡fZ ApW$dp_p rhÛp\}Ap¡_p heS|>\_¡ Ýep_dp„ g¡sp Apk`pk_u OV$_pAp¡ rhi¡ s¡d_y„ Ly$s|lg, OV$_p 
`pR>m_p¡ L$pe®L$pfZ cph ip¡^hp_u h©rÑ A_¡ `p¡s¡ _¡s©Ðh L$fhp_u cph_p Ap b^p_p¡ AÝee_ dpV¡$ ep¡Áe 
D`ep¡N L$fhp_u sL$ rhÛp\}Ap¡_¡ Ap`hu AphíeL$ R>¡. 

l	rhop_ iuMhp_u âq¾$epdp„_p r_funZ, sL®$, A_ydp_, syg_p L$fhu A_¡ âpàs dprlsu_p¡ D`ep¡N L$fhp 
dpV¡$ âep¡N L$p¥iëe AphíeL$ R>¡. dpV¡$ âep¡N ipmpdp„ âep¡N L$fphsu hMs¡ kcp_sp`|h®L$ Ap L$p¥iëep¡ 
rhL$rks L$fhp_p¡ âeÐ_ L$fhp¡ Å¡CA¡. rhÛp\}Ap¡ `pk¡\u dmsp b^p r_funZ_u _p¢^_p¡ õhuL$pf L$fu_¡ 
A`¡rns r_óL$j® ky^u `lp¢Qhpdp„ s¡d_¡ dv$v$ L$fhu. 

l	rhÛp\}Ap¡_p rhop_ rhjedp„ s¡d_u ê$rQ h^pfhu A¡ Ap`Zu S>hpbv$pfu R>¡. Apie A_¡ L$p¥iëe_u kp\¡ 
h¥opr_L$ ×róV$L$p¡Z A_¡ kS>®_iugsp rhL$rks L$fhpdp„ sd¡ b^p l„d¡i_u S>¡d AN°¡kf lip¡ S>. 

l	rhÛp\}Ap¡_¡ AÝee_dp„ dv$v$ L$fsu hMs¡ epv$ L$fp¡ L©$rs_p¡ D`ep¡N L$fu_¡ `pW$_p `|h®op__¡ QL$pkhy„. s¡dS>  
rhÛp\}Ap¡_p A_ych Üpfp d¡mh¡gy„ op_ A_¡ `|fL$ dprlsu A¡L$rÓs L$fu_¡ `pW$_u âõsph_p dpV¡$ `pW$_u 
iê$Apsdp„ Ap`¡gp L$lp¡ Å¡CA¡ Ap cpN_p¡ D`ep¡N L$fhp¡. Ap b^y„ L$fsu hMs¡ Ap`Z_¡ \sp rhrh^ âñp¡, 
L©$rs_p¡ `Z Qp¡½$k D`ep¡N L$fhp¡. Apie (l¡sy) rhi¡ õ`óV$uL$fZ Ap`su hMs¡ L$fu Sy>Ap¡. Ap A_ych 
sdpf¡ L$fhp_p¡ R>¡. s¡\u L$fu Å¡CA¡ Ap b¡ L©$rs_p¡ `pW$é`yõsL$dp„ D`ep¡N L$ep£ R>¡. `pW$ A_¡ `|h®op__p 
A¡L$rÓs D`ep¡N dpV¡$ S>fp dNS> Qgphp¡, Ýep_dp„ fpMp¡ Ap Üpfp rhÛp\}Ap¡_¡ L¡$V$guL$ dlÒh`|Z® k|Q_p 
A\hp d|ëep¡ Ap`¡gp R>¡. ip¡^p¡, dprlsu d¡mhp¡, iy„ sd¡ ÅZp¡ R>p¡?, h¥opr_L$_p¡ `qfQe, k„õ\p_y„ L$pe® 
rhNs `pW$é`yõsL$ rkhpe_u dprlsu dpV¡$, õhs„Ó ip¡^ L$fhp_u V¡$h `X¡$ s¡ dpV¡$ Ap`u R>¡. 

l	Ap `pW$é`yõsL$ hN®dp„ dpÓ hp„Qu_¡ kdÅhu_¡ iuMhhp dpV¡$ _\u, `f„sy s¡ A_ykpf L©$rs L$fu_¡ rhÛp\}
Ap¡A¡ op_ L$¡hu fus¡ d¡mhhy„ s¡_y„ dpN®v$i®_ L$fhp dpV¡$ R>¡. Ap ̀ pW$é ỳõsL$_p l¡sy_¡ kam b_phhp dpV¡$ hN®dp„ 
A_p¥̀ QpqfL$ hpsphfZ fpMhy„. h^pf¡dp„ h^pf¡ rhÛp\}Ap¡_¡ QQp®, âep¡N A_¡ L©$rsdp„ cpN g¡hp âp¡Ðkpl_ 
Ap`hy„, rhÛp\}Ap¡A¡ L$f¡gp D`¾$d, âL$ë` hN¡f¡ rhi¡ hN®dp„ Al¡hpg hp„Q_, âõsysuL$fZ, rhop_ 
qv$hk krls rhrh^ qv$hkp¡ DS>hhp S>¡hp L$pe®¾$dp¡ S>ê$f\u Apep¡rS>s L$fhp„. 

l	̀pW$é`yõsL$dp„ rhop_ A_¡ s„Óop__p l¡sy kp\¡ k„â¡jZ s„Óop__u `|fL$ dprlsu Ap`hpdp„ Aphu R>¡. 
rhrh^ h¥opr_L$ k„L$ë`_p_p¡ Aæepk L$fsu hMs¡ s¡_p¡ D`ep¡N L$fhp¡ Arcâ¡s lp¡hp\u sdpfp dpN®v$i®_ 
l¡W$m s¡ L$fphhy„.  s¡dS> Q.R. Code _p Ap^pf¡ rhÛp\}Ap¡_¡ `|fL$ dprlsu Ap`hu.

rinL$p¡ dpV¡$ 

dyM`©óW$ A_¡ A„rsd`©óW$ : `pW$é`yõsL$dp„_u rhrh^ L©$rs, âep¡N A_¡ k„L$ë`_p_p rQÓp¡.

DISCLAIMER Note : All attempts have been made to contact copy righters (©) but we have not heard from them. 
We will be pleased to acknowledge the copy right holder (s) in our next edition if we learn from them.
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AÝee_ r_ó`rÑ - ^p¡fZ ApW$dy„

rhÛp\}  
08.72.01. `v$p\® A_¡ kÆhp¡dp„ s¡d_p NyZ^d®, fQ_p 

A_¡ L$pe®_¡ Ap^pf¡ saphs L$f¡ R>¡. S>¡d L¡$ - 
Ly$v$fsu A_¡ L©$rÓd f¡kp, k„`L®$ A_¡ rb_k„`L®$ 
bmp¡, rhÛys kyhplL$ A_¡ AhplL$ âhplu, 
h_õ`rs A_¡ âpZuAp¡_p L$p¡jp¡, kõs_ A_¡ 
A„X$S> âpZuAp¡. 

08.72.02. `v$p\p£ A_¡ kÆhp¡_y„ s¡d_p NyZ^dp£/ 
gnZp¡_p Ap^pf¡ hN}L$fZ L$f¡ R>¡. v$p.s.^psy 
A_¡ A^psy, Mqfa A_¡ frh `pL$, D`ep¡Nu 
A_¡ lpr_L$pfL$ k|ÿdÆhp¡, g¦rNL$ A_¡ 
Ag¦rNL$ âS>__, AhL$piu `v$p\p£, 
`y__®huL$fZnd A`y__®huL$fZnd Ly$v$fsu 
k„kp^_p¡ hN¡f¡. 

08.72.03. âñp¡_p S>hpb d¡mhhp dpV¡ kfm s`pk L$f¡ 
R>¡. S>¡dL¡$-Ähg_ dpV¡$ S>ê$fu ifsp¡ L$C ? 
Ap`Z¡ A\pZp A_¡ dyfåbpdp„ duWy„$ A_¡ 
kpL$f ipdpV¡$ Dd¡fuA¡ R>uA¡ ? iy„ âhplu 
kdp_ KX$pCA¡ kdp_ v$bpZ âey¼s L$f¡     
R>¡ ?

08.72.04. âq¾$ep A_¡ OV$_p_¡ L$pfZp¡ kp\¡ Å¡X¡$ R>¡. 
v$p.s.lhpdp„ âvy$jL$p¡_y„ âdpZ A_¡ ^yçdk    
r_rd®rs, A¡rkX$ hjp®, õdpfL$p¡_¡ \su lpr_
hN¡f¡. 

08.72.05. OV$_p A_¡ âqL$ep kdÅh¡ R>¡. v$p.s.d_yóe 
A_¡ âpZuAp¡dp„ \su rhrh^ q¾$ep, Ýhr__y„ 
r_dp®Z A_¡ âkfZ, rhÛys âhpl_p 
fpkperZL$ NyZ^d® hN¡f¡. 

08.72.06. fpkperZL$ âq¾$ep_y„ ip[åv$L$ kduL$fZ gM¡ 
S>¡dL¡$-^psy A_¡ A^psy_u lhp, `pZu A_¡ 
A¡rkX$ kp\¡_u âq¾$ep hN¡f¡. 

08.72.07. Ap`psL$p¡Z A_¡ `fphs®_L$p¡Z dp`¡ R>¡. 
08.72.08. k|ÿd Æhp¡, L$p„v$p_u R>pg, dpZk_p Npg_p 

L$p¡jp¡ hN¡f¡_u õgpCX$ s¥epf L$f¡ R>¡ A_¡ s¡d_p 
k|ÿd gnZp¡_y„ hZ®_ L$f¡ R>¡. 

08.72.09. _pdr_v£$ris ApL©$rs/ ãgp¡QpV®$ v$p¡f¡ R>¡. 
v$p.s.L$p¡j_u fQ_p, ùv$e_u fQ_p, ðk_ 
k„õ\p, âpep¡rNL$ dp„X$Zu, hN¡f¡. 

rhÛp\}Ap¡_¡ Å¡X$udp„ / S|>\dp„ / ìe[¼sNs fus¡ L©$rs 

L$fhp_u sL$ Ap`hu A_¡ _uQ¡_u bpbsp¡ dpV$¡ âp¡Ðkprls 

L$fhp.

• `qfkf, _¥krN®L$ âq¾$ep, OV$_p_p¡ õ`i®, õhpv$, 

N„^, îhZ, Å¡hy„ S>¡hu op_¡[ÞÖep¡ Üpfp Aæepk 

L$fhp¡. 

• âñp¡ DÐ`Þ_ 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¡_u dv$v$\u DÑf ip¡^hp. 

• L©$rs-âep¡N, kh£nZ, n¡ÓdygpL$ps v$fçep_           

r_funZ_u _p¢^ L$fhu. 

• _p¢^ L$f¡gu dprlsu_y„ rhïg¡jZ L$fhy„, `qfZpd_p¡ 

A\® spfhhp¡ A_¡ A_ydp_ L$fhy„. kpdpÞeuL$fZ 

L$fhy„, rdÓ A_¡ hX$ugp¡ kp\¡ r_óL$j® A„N¡ QQp® 

L$fhu. 

• _hu L$ë`_p fS|> L$fhu, _hu fQ_p/_d|_p_p¡ S>ê$f 

`X¡$ Ðepf¡ 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¡ ep¡Áe D`ep¡N S>¡hp d|ëep¡ ApÐdkps 

L$fhp, õhuL$pfhp A_¡ s¡d_u âi„kp L$fhu. 

• `qfkfdp„ Aphsu rhrh^ Ap`rÑ A_¡ k„L$V$ âÐe¡ 

ÅN©s fl¡hy„ A_¡ L©$rs L$fhu.

• MNp¡mipõÓue k„L$ë`_p kdÆ_¡ s¡ n¡Ó¡ dp_h¡ 

L$f¡gu âNrs rhi¡ dprlsu d¡mhhu. 

• h¥opr_L$ ip¡^p¡ A„N¡ QQp® L$fhu A_¡ s¡_y„ dlÒh 

kdS>hy„. 

• `ep®hfZ_y„ fnZ L$fhp_p¡ âeÐ_ L$fhp¡. 

v$p.s.Mpsf, L$uV$L$_piL$p¡_p¡ D`ep¡N, `ep®hfZ 

k„h^®_ dpV¡$ âeÐ_ L$fhp¡ hN¡f¡. 

• D`gå^ kp^_, kprlÐe_p¡ D`ep¡N, fQ_p A_¡  

r_ep¡S>_ ep¡Áe `Ý^rs\u v$ip®hhp. 

• _¥krN®L$ k„kp^_p¡_p Arsh`fpi_p `qfZpd rhi¡ 

buÅAp¡_¡ ÅN©s L$fhp. 
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1. kÆh k©[óV$ A_¡ k|ÿd Æhp¡_y„ hN}L$fZ 

1. kÆhp¡_p hN}L$fZ_p¡ `v$p_y¾$d L$ep¡ R>¡ ? 
2. kÆhp¡_¡ _pd Ap`hp_u qÜ_pd `Ý^rs L$p¡Z¡ ip¡^u ? 
3. qÜ_pd `Ý^rs\u _pd gMsu hMs¡ L$ep¡ `v$p_y¾$d Ýep_dp„ fpMhpdp„ Aph¡ R>¡ ?

S>¥hrhrh^sp A_¡ hN}L$fZ_u AphíeL$sp
(Biodiversity and need of classification)
 `pR>gp ^p¡fZdp„ Ap`Z¡ Å¡ey„ L¡$ cp¥Np¡rgL$ âv¡$i, AÞ_
N°lZ, k„fnZ S>¡hp rhrh^ L$pfZp¡\u ̀ ©Õhu ̀ f_p kÆhp¡dp„ 
A_yL|$g_ \e¡gy„ Å¡hp dm¡ R>¡. A_yL|$g_ kp^su hMs¡ A¡L$ 
S> Års_p kÆhp¡dp„ `Z rhrh^ a¡fapf \e¡gp Å¡hp dm¡ R>¡. 
 B.k. 2011 _u NZ_p A_ykpf `©Õhu`f S>du_ A_¡ 
kdyÖdp„ fl¡sp b^p kÆhp¡ dmu_¡ Apif¡ 87 v$kgpM Års 
ops R>¡. ApV$gu dp¡V$u k„¿epdp„ fl¡gp kÆhp¡_p¡ Aæepk 
L$fhp dpV¡$ s¡d_y„ S|>\dp„ rhcpS>_ L$fhp_u S>ê$f S>Zpe R>¡. 
kÆhp¡dp„ fl¡gp kpçe A_¡ saphs_¡ Ýep_dp„ fpMu_¡ s¡d_p 
rhcpN A_¡ `¡V$prhcpN L$fhpdp„ Apìep. 
 kÆhp¡_p rhcpN A_¡ `¡V$p rhcpN `pX$hp_u âq¾$ep_¡ 
S>¥rhL$ hN}L$fZ L$l¡hpdp„ Aph¡ R>¡. 

 Ad¡qfL$_ `qf[õ\rsL$u rhi¡jo fp¡bV®$ lpX$…N [ìlV$pL$f¡ (1920-1980) (Ecologist) B.k. 1969dp„ 
kÆhp¡_y„ 5 S|>\dp„ rhcpS>_ L$e¯y. 
 hN}L$fZ dpV¡$ [ìlV$pL$f¡ _uQ¡_p dp`v„$X$ Ýep_dp„ gu^p„ -

Crslpkdp„ X$p¡qL$ey„ L$fsp...

• B.k.1735 dp„ L$pg® rgr_Ak¡ kÆhp¡_y„ 2 

k©[óV$dp„ rhcpS>_ L$e¯y. h_õ`rs A_¡ âpZu 

(Vegetabilia & Animalia) k©[óV$ 

• B.k.1866 dp„ l¡L¡$g¡ 3 k©[óV$_u L$ë`_p L$fu 

- âp¡qV$õV$p, h_õ`rs A_¡ âpZu 

• B.k.1925 dp„ Q¸V$_¡ afu\u kÆhp¡_p b¡ S> 

S|>\ L$ep®- Apqv$ L¡$ÞÖue A_¡ ×íe L¡$[ÞÖe 

• B.k.1938 dp„ L$p¡`g¢X¡$ kÆhp¡_y„ 4 k©[óV$dp„ 

rhcpS>_ L$e¯y - dp¡_¡fp, âp¡qV$õV$p, h_õ`rs 

A_¡ âpZu 

1. L$p¡i_u S>qV$gsp (Complexity of cell 
structure) : Apqv$ L¡$ÞÖue A_¡ 
×íeL¡$[ÞÖe 

2. kÆhp¡_p âL$pf/ S>qV$gsp (Complexity 
of organisms) : A¡L$ L$p¡iue A\hp 
blzL$p¡iue.

3. `p¡jZ_p âL$pf (Mode of nutrition):  
h_õ`rs - õhe„`p¡ju, âL$pik„ïg¡jL$, 
awN-`f`p¡ju (d©s Ahi¡jdp„\u AÞ_-
ip¡jZ) 

 âpZu-`f`p¡ju (gnZ) 
4. Æh_ `Ý^rs (Life style) : DÐ`pv$L$-  

h_õ`rs, cnL$-âpZu rhOV$L$-awN.
5. hNp®_yh„riL$ k„b„^  (Phylogenetic 

relationship) :  Apqv$ L¡$[ÞÖe\u 
×íeL¡$[ÞÖe, A¡L$L$p¡iue \u blzL$p¡iue.

kÆh

Apqv$L¡$[ÞÖe ×íeL¡$[ÞÖe

A¡L$L$p¡iue

k©[óV$ 1. dp¡_¡fp k©[óV$ 2. âp¡qV$õV$p

L$p¡iqv$hpg _ 
lp¡e s¡ 

k©[óV$ 5. âpZu

1.1 ̀ „Qk©[óV$ hN}L$fZ ̀ Ý^rs 

k©[óV$ 3. awN
L$p¡i qv$hpg lp¡e 
`Z âL$pi 
k„ïg¡jZ _ L$fu 
iL$_pf 

k©[óV$ 4. h_õ`rs 
L$p¡jqv$hpg lp¡e 
A_¡ âL$pi 
k„ïg¡jZ L$fu 
iL$_pf 

epv$ L$fp¡.

A¡L$L$p¡iue blzL$p¡iue
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k©[óV$ 1 : dp¡_¡fp (Monera)
L©$rs : A¡L$ õhÃR> L$pQ_u `Ë$u `f v$l] A\hp R>pi_y„ 
A¡L$v$d _p_y„ V$u`y„ gp¡, s¡dp„ \p¡Xy„$ `pZu d¡mhu_¡ rhfg_ 
L$fp¡. s¡_p `f ApÃR>pv$_ L$pQ d|L$p¡. k|ÿdv$i®L$_u _uQ¡ 
L$pQ`Ë$u_„y r_funZ L$fp¡. sd_¡ iy„ v¡$Mpey„ ?
 s¡dp„ lg_Qg_ L$fsp„, A¡L$v$d _p_p kmu S>¡hp 
k|ÿdÆh A¡V$g¡ g¡¼V$p¡b¡rkgpe ÆhpÏ.
 dp¡_¡fp k©[óV$dp„ b^p âL$pf_p ÆhpÏ„ A_¡               
_uglqfs i¡hpm_p¡ kdph¡i \pe R>¡. 
gnZp¡ : 
1. Ap b^p kÆhp¡ A¡L$L$p¡ju lp¡e R>¡. 
2. õhe„`p¡ju A\hp `f`p¡ju lp¡e R>¡. 
3. s¡ Apqv$L¡$rÞÖe lp¡e R>¡. s¡dp„ `V$gbÝ^ L¡$ÞÖ A\hp 

L$p¡iA„rNL$p lp¡sp _\u. 
k©[óV$ 2 : âp¡qV$õV$p (Protista)
L©$rs : A¡L$pv$ Mpbp¡rQepdp„\u `pZu_y„ A¡L$ V$u`y„ L$pQ-
`Ë$u `f d|L$u_¡ k|ÿdv$i®L$ _uQ¡ r_funZ L$fp¡. L¡$V$gpL$ 
Ar_erds ApL$pf_p k|ÿdÆh lg_Qg_ L$fsp 
v¡$Mpi¡. A¡ kÆh Adubp R>¡.
gnZp¡ : 
1. âp¡qV$õV$p k©[óV$_p kÆh A¡L$L$p¡iue lp¡e R>¡ A_¡ 

s¡d_p L¡$ÞÖ_p afs¡ L$p¡j `V$g lp¡e R>¡. 
2. âQg_ dpV¡$ R>v¹$d`pv$ A\hp fp¡d A\hp L$iprcL$p 

lp¡e R>¡. 
3. õhe„`p¡ju v$p.s. eyrÁg_p, ìlp¸ëìlp¡L$k L$p¡idp„ 

lqfs Öìe lp¡e R>¡. `f`p¡ju v$p.s.Adubp 
`¸fpd¡riAd, àgpõdp¡qX$Ad hN¡f¡.

k©[óV$ 3 : awN (Fungi)
L©$rs : `ph_p¡ A\hp cpMfu_p¡ Vy$L$X$p¡ cu_p L$fp¡ A_¡ 
A¡L$ X$åbudp„ d|L$u s¡_¡ Y$p„L$Ï„ Y$p„L$u v$p¡. b¡ qv$hk `R>u 
X$åbu Mp¡gu_¡ Sy>Ap¡. s¡ Vy$L$X$p `f L$`pk S>¡hp ka¡v$ s„sy 
h©[Ý^ `pd¡gp v¡$Mpi¡. A¡dp„_p L¡$V$gpL$ s„sy L$pQ`Ë$u `f 
gC_¡ k|ÿdv$i®L$ _uQ¡ r_funZ L$fp¡. 

L$fu Sy>Ap¡.

1.2 dp¡_¡fp k©[óV$_p rhrh^ kÆhp¡ 

¼gp¡[õV²$qX$Ad qV$V¸$_u

V²¡$`p¡_¡dp `¸guX$d

ìlpeb°uAp¡ L$p¡g¡fu

kpgdp¡_¡gp 
V$peau

¼gp¡[õV²$qX$Ad    bp¡V$é|gu_d 

õV¸$apegp¡L$p¡¼k
Ap¸qfAk

g¡ÆAp¡_¡gp 
Þeydp¡r_

õV²$p¡àV$p¡L$p¡L$k 
Þeydp¡r_

õs„rcL$p

buÅÏ^p_u

buÅÏ^p_u^f

d|mpc

c|õsqfL$p

õaursL$p

1.4 awN 

1.3 âp¡qV$õV$p

k„õ\p_y„ L$pe® : fpóV²$ue rhjpÏ k„õ\p, `yZ¡ (National Institute of Virology, Pune) A¡ rhjpÏ_p 
k„v$c®dp„ k„ip¡^_ L$pe® L$f¡ R>¡. cpfsue h¥v$L$ue k„ip¡^_ `qfjv$_p D`¾$d¡ B.k.1952dp„ Ap k„õ\p_u õ\p`_p 
L$fhpdp„ Aphu lsu. 

ìlp¸ëìlp¸¼k

ey[Ág_p

`¸fpd¡riAd

Adubp
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1.5 L¡$V$gpL$ L$hL$p¡

Apqv$ Æh L$hL i¡hpm

k|ÿd Æh 

Apqv$ L¡$[ÞÖe ×íe L¡$[ÞÖe 

ÆhpÏ

k|ÿdÆhp¡_p ApL$pf k„v$c£ _uQ¡_p 
âdpZ Ýep_dp„ fpMp¡. 
1 duV$f = 106  dpe¾$p¡duV$f (mm)
1 duV$f = 109  _¸_p¡duV$f (nm)

1.6 k|ÿdÆhp¡_y„ hN}L$fZ

1. ÆhpÏ (Bacteria) : 
(L$v$ - 1 mm \u 10  mm)
1. A¡L$ S> L$p¡j. õhs„Ó kÆh sfuL¡$ Æh¡ R>¡. L¡$V$guL$ 

hpf OZp„ ÆhpÏ A¡L$rÓs \C_¡ hkplsp¡ 
(Colonies) b_ph¡ R>¡. 

2. ÆhpÏ_p¡ L$p¡i Apqv$L¡$[ÞÖe lp¡e R>¡. L$p¡idp„ L¡$ÞÖ 
A_¡ `V$gey¼s A„rNL$p lp¡sp _\u. L$p¡iqv$hpg 
lp¡e R>¡. 

3. dp¡V¡$cpN¡ âS>__ qÜM„X$uch_\u (A¡L$ L$p¡i_p b¡ 
cpN \C_¡) \pe R>¡. 

4. A_yL|$m `qf[õ\rsdp„ ÆhpZy âQ„X$ h¡N\u h^¡ R>¡ 
A_¡ 20 rdr_V$dp„ bdZp \C iL¡$ R>¡.

1.7 L¡$V$gpL$ ÆhpÏ

[ìlV$pL$f_u hN}L$fZ `Ý^rs_p NyZv$p¡j õ`óV$ L$fp¡. 

k|ÿdÆhp¡_y„ hN}L$fZ  (Classification of microbes)
 `©Õhu`f_p Ly$g kÆhp¡dp„ k|ÿdÆhp¡_u k„¿ep kp¥\u h^y R>¡. s¡d_y„ rhcpS>_ 
_uQ¡ âdpZ¡ L$fhpdp„ Apìey„ R>¡. 

Np¡m AÏ

_mpL$pf AÏ

k`p®L$pf

Aë`rhfpdpL©$rs

Aë`_mpL$pf AÏ

dNS> Qgphp¡. 

gnZp¡ : 
1. L$hL$ k©[óV$dp„ ̀ f`p¡ju, Ak„ïg¡ju A_¡ ×íeL¡$[ÞÖe kÆhp¡_p¡ kdph¡i \pe R>¡. 
2. dp¡V$p cpN_p L$hL$-awN d©sp¡`Æhu R>¡. S>¡ L$p¡lhpC Ne¡gp L$pb®_u `v$p\®`f 

Æh¡ R>¡. 
3. L$hL$p¡_u L$p¡iqv$hpg "L$peqV$_' _pd_u S>qV$g iL®$fpdp„\u b_¡gu lp¡e R>¡.
4. L¡$V$gp„L$ L$hL$p¡ s„syê$`u lp¡e R>¡ A_¡ s¡d_p L$p¡jÖìedp„ Ak„¿e L¡$ÞÖp¡ lp¡e R>¡. 
5. L$hL$-qL$Îh (b¡L$k® euõV$) awN, A¸õ`frS>gk, (dL$pC_p X$p¡X$p `f_u azN) 

`¡r_rkrgAd, diê$d.
 [ìlV$pL$f `R>u hN}L$fZ_u L¡$V$guL$ `Ý^rsAp¡ fS|> L$fhpdp„ Aphu lp¡hp R>sp„ 
ApS>¡ `Z A_¡L$ h¥opr_L$p¡ `„Qk©[óV$ hN}L$fZ_¡ S> âdpZc|s dp_¡ R>¡. A¡ Ap 
`Ý^rs_u kamsp R>¡. 
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k¸L$fp¡dperkk

`¸fpd¡riAd

V$p¡d¸V$p¡-rhëV$ rhjpÏ

1.8 L¡$V$gpL$ k|ÿdÆh

àgpõdp¡qX$Ad

A¡ÞV$prdbp 

2. Apqv$Æh (Protozoa)  : (L$v$ - Apif¡ 200 mm)
1. dpV$u, duWy„$ ̀ pZu A_¡ kdyÖdp„ Å¡hp dm¡ R>¡ L¡$V$gpL$ AÞe kÆhp¡_p ifufdp„ 

fl¡ R>¡ A_¡ fp¡N dpV¡$ L$pfZc|s W$f¡ R>¡. 
2. ×íeL¡$[ÞÖe L$p¡i ^fph_pf A¡L$L$p¡ju kÆh. 
3. âp¡V$p¡TyAp_u L$p¡i fQ_p, lg_ Qg__p Aheh, `p¡jZ `Ý^rsdp„ 

rhrh^sp Å¡hp dm¡ R>¡. 
4. qÜM„X$_ `Ý^rs\u âS>__ \pe R>¡. 
v$p.s. Adubp, `¸fpd¡riAd-drg_ `pZudp„ Å¡hp dm¡ R>¡. õhs„Ó Æh_ 
Æh¡ R>¡. A¡ÞV$prdbp rlõV$p¡rgqV$L$p- Apdp„i \hp dpV¡$ L$pfZc|s. 
àgpÄdp¡qX$Ad ìlpeh¡¼k- dg¡qfep \hp dpV¡$ L$pfZc|s. 
eyÁgu_p - õhe„`p¡ju

3. L$hL$ (Fungi) : (L$v$ - Apif¡ 10 mm \u 100 mm)
1. L$p¡lhpe¡gp `v$p\®, h_õ`rs A_¡ âpZuAp¡_p ifuf, L$pb®_u `v$p\®dp„ Å¡hp 

dm¡ R>¡. 
2. ×íeL¡$[ÞÖe A¡L$L$p¡iue k|ÿd Æh, L$hL$_u L¡$V$guL$ âÅrs Ap„M hX¡$ Å¡C 

iL$pe R>¡. 
3. d©sp¡`Æhu lp¡hp\u L$pb®_u `v$p\®dp„\u AÞ_ip¡jZ L$f¡ R>¡. 
4. âS>__ g¦rNL$ `Ý^rs\u A\hp qÜM„X$_ A_¡ dyLy$gpe_ S>¡hu Ag¦rN¼ 

`Ý^rs\u \pe R>¡. 
v$p.s.euõV$, L¸$[ÞX$X$p, diêd. 
4. i¡hpm (Algae) : (L$v$ - Apif¡ 10 mm \u 100 mm)
1. ̀ pZudp„ h^¡ R>¡. 
2. ×íeL¡$[ÞÖe, A¡L$L$p¡iue, õhe„`p¡ju kÆh 
3. L$p¡idp„_p, lqfsL$p¡i_u dv$v$\u âL$pik„ïg¡jZ L$f¡ R>¡. 
v$p.s.eyrÁg_p, ¼gp¡f¡ëgp, ¼g¡rdX$p¡dp¡_pk.
i¡hpm_u \p¡X$u âÅrs A¡L$L$p¡iu R>¡. bpL$u b^u i¡hpm blzL$p¡ju lp¡hp\u _fu 
Ap„M¡ v¡$Mpe R>¡. 

5. rhjpÏ (Virus) : (L$v$ - Apif¡ 10 nm \u 100 nm) 
rhjpÏ_¡ kpdpÞe fus¡ kÆh dp_hpdp„ Aphsp _\u. s¡ kÆh-r_Æ®h_u 
kudpf¡Mpdp„ R>¡. A¡hy„ L$l¡hpe R>¡ A_¡ s¡d_p¡ Aæepk k|ÿdÆhipõÓdp„ 
(Microbiology) L$fhpdp„ Aph¡ R>¡. 
1. rhjpÏ Arsk|ÿd A¡V$g¡ L¡$ ÆhpÏ L$fsp„ 10 \u 100 NZp _p_p lp¡C s¡ 

dpÓ Bg¡¼V²$p¡_ k|ÿdv$i®L$ hX¡$ S> Å¡C iL$pe R>¡. 
2. õhs„Ó L$Z_p ê$`dp„ Å¡hp dm¡ R>¡. rhjpÏ A¡V$g¡ DNA(X$uAp¸¼kufpebp¡ 

Þey[¼gL$ A¸rkX$) A\hp RNA (fpebp¡ Þey[¼gL$ A¡rkX$dp„\u b_¡gp 
gp„bp AZy S>¡_¡ âp¡V$u__y„ AphfZ lp¡e R>¡. 

3. s¡Ap¡ h_õ`rs A_¡ âpZuAp¡_p Æh„s L$p¡idp„ flu iL¡$ R>¡ A_¡ Ap L$p¡ip¡_u 
dv$v$\u rhjpZy `p¡sp_p âp¡qV$_ b_ph¡ R>¡ A_¡ `p¡sp_u Ak„¿e ârsL©$rs 
r_dp®Z L$f¡ R>¡. Ðepfbpv$ eS>dp_ L$p¡i_¡ _óV$ L$fu_¡ Ap ârsL©$rs dy¼s \pe 
R>¡ A_¡ dy¼s rhjpÏ afu\u _hp L$p¡i_p¡ k„kN® L$f¡ R>¡. 

4. rhjpÏ_¡ L$pfZ¡ h_õ`rs A_¡ âpZuAp¡_¡ rhrh^ fp¡N \pe R>¡. 

¼gp¡f¡gp 
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1. ÆhpÏ, Apqv$Æh, L$hQ, i¡hpm, Apqv$L¡$[ÞÖe, 
×íeL¡$[ÞÖe, k|ÿdÆh_y„ hN}L$fZ [ìlV$pL$f `Ý^rs\u 
L$fp¡. 

2. kÆh, Apqv$ L¡$[ÞÖe, ×íe L¡$[ÞÖe, blzL$p¡iue, A¡L$ 
L$p¡iue, âp¡qV$õV$p, âpZu, h_õ`rs, L$hL$_u dv$v$\u 
`„Qk©[óV$ hN}L$fZ `|Z® L$fp¡. 

dp_h- ̀ p¡rgAp¡ rhjpÏ, CÞãgyA¢Tp rhjpÏ, HIV-A¡X¹$k rhjpÏ hN¡f¡. 
Y$p¡f- bL$fp r`L$p_p£ rhjpÏ (Picorna virus) 
h_õ`rs - V$p¡d¸V$p¡ rhëV$ rhjpÏ, sdpLy$ dp¡TpCL$ rhjpÏ hN¡f¡. 
ÆhpÏ - b¡¼V¡$qfAp¡a¡S> rhjpÏ ÆhpÏ `f lzdgp¡ L$f¡ R>¡. 

CÞV$f_¡V$ dpfp¡ rdÓ
rhrh^ k|ÿd Æhp¡_p rQÓp¡ 

A_¡ s¡d_u rhrióV$sp rhi¡ 
dprlsu d¡mhu L$p¡óV$L$ s¥epf L$fp¡. 

3. dpfp¡ cpNuv$pf ip¡^p¡.

A b

L$hL$ A¡_prb_p

âp¡V$p¡TyAp b¡¼V¡$qfep¡a¡S> 

rhjpÏ L¸$[ÞX$X$p

i¡hpm Adubp

ÆhpÏ Apqv$L¡$rÞÖe 

4. Ap`¡gp rh^p_p¡ kpQp R>¡ L¡$ Mp¡V$p s¡ gMu õ`óV$uL$fZ 
Ap`p¡.

 A. g¸¼V$p¡b¡rkgpe D`Öhu ÆhpÏ R>¡. 

Ap. L$hL$p¡_u L$p¡iqv$hpg L$peV$u_dp„\u b_¡gu lp¡e R>¡. 

B. Adubp R>v¹$d`pv$_u dv$v$\u lg_Qg_ L$f¡ R>¡. 

C. àgpõdp¡qX$Ad_¡ L$pfZ¡ Apdp„i \pe R>¡. 

 D. V$p¡d¸V$p¡rhëV$ ÆhpÏS>Þe fp¡N R>¡. 

5. S>hpb gMp¡. 
A. [ìlV$pL$f hN}L$fZ `Ý^rs_p apev$p S>Zphp¡. 
Ap. rhjpÏ_u rhrióV$sp gMp¡. 
B. L$hL$_y„ `p¡jZ L$C fus¡ \pe R>¡ ? 
C. dp¡_¡fp k©[óV$dp„ ¼ep ¼ep kÆhp¡_p¡ kdph¡i \pe   

R>¡ ?
6. Ap¡mMp¡ lz„ L$p¡Z ? 

A. d_¡ L¡$ÞÖ, âÖìe`V$g A\hp L$p¡i A„rNL$pAp¡ lp¡sp 
_\u. 

Ap. d_¡ L¡$ÞÖ, âv$ìe`V$g ey¼s L$p¡i A„rNL$pAp¡ lp¡e R>¡. 
B. lz„ L$p¡lhpe¡gp L$pb®_u`v$p\p£ `f Æhy„ Ry>„. 
C. dpfy„ âS>__ dp¡V¡$ cpN¡ qÜM„X$ `Ý^rs\u \pe R>¡. 
D. lz„ dpfp S>¡hu ârsL©$rs r_dp®Z L$fy„ Ry>„. 
E. dpfy„ ifuf r_fAhehu R>¡ A_¡ lz„ gugp f„N_p¡ Ry>„. 

7. ApL©$rs v$p¡fu _pd gMp¡. 
A. ÆhpÏ_p rhrh^ âL$pf 
Ap. `¡fpd¡riAd 
B. b¸¼V$¡qfAp¡a¡S> 

8. L$v$ A_ykpf_u _uQ¡_p _pdp¡_¡ QY$sp ¾$ddp„ gMp¡.

ÆhpÏ, L$hL$, rhjpÏ, i¡hpm. 

D`¾$d :
1. CÞV$f_¡V$_u dv$v$\u rhrh^ fp¡NL$pfL$ ÆhpÏ A_¡ 

s¡_¡ L$pfZ¡ \_pf fp¡N rhi¡ dprlsu L$p¡óV$L$ s¥epf L$fp¡. 
2. sdpfu _ÆL$ Aph¡g `¡\p¡gp¡Æ âep¡Nipmp_u 

dygpL$ps gp¡ A_¡ Ðep„_p rhi¡jop¡ `pk¡\u k|ÿd  
Æh, s¡_u r_funZ ̀ Ý^rs A_¡ rhrh^ k|ÿdv$i®L$ 
rhi¡ krhõspf dprlsu Ap`p¡.

A¡L$L$p¡iue A¡L$L$p¡iue

kÆh

õhpÝepe

iy„ sd¡ ÅZp¡ R>p¡?
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2. Apfp¡Áe A_¡ fp¡N

  2.1 sph dp`hp¡

epv$ L$fp¡.

1. sd¡ ¼epf¡e rbdpfu_¡ L$pfZ¡ ipmpdp„\u fÅ gu^u R>¡ L¡$ ? 
2. Ap`Z¡ budpf `X$uA¡ A¡V$g¡ Qp¡½$k`Z¡ iy„ \pe ?
3. budpf `X$ép `R>u ¼epf¡L$ ¼epf¡L$ v$hp gu^p rh_p `Z \p¡X$p 

kdedp„ Ap`Z_¡ kpfy gpNhp dp„X¡$ R>¡, sp¡ ¼epf¡L$ ¼epf¡L$ 
X$p¡¼V$f `pk¡ S>C_¡ v$hp g¡hu `X¡$ R>¡. Aphy„ ip\u \pe R>¡ ?

Apfp¡Áe (Health)
Apfp¡Áe A¡V$g¡ fp¡N_p¡ Acph _l] `Z ipfuqfL$,        

dp_rkL$ A_¡ kpdprS>L$ fus¡ `|Z®s: ky×Y$ lp¡hp_u [õ\rs 
A¡V$g¡ Apfp¡Áe.

L$lp¡ Å¡CA¡ ! 

fp¡N_p âL$pf (Types of Diseases)

kdeNpmp A_ykpf L$pfZ A_ykpf 

1. v$uO®L$prg_ fp¡N
2. suh° fp¡N A_yhp„riL$ fp¡N 

v$p.s. X²$pD_ rkÞX²$p¡d

D`pÆ®s fp¡N 

k„kN®S>Þe fp¡N 
v$p.s.ifv$u, ãg|, X¢$Áey

Ak„kN®S>Þe fp¡N 
v$p.s. d^yâd¡l, ùv$erhL$pf

1. _uQ¡ Ap`¡gp fp¡Np¡_p¡ âkpf ¼ep dpÝedp¡ 
Üpfp \pe R>¡ ? 

 (L$dmp¡, dg¡qfep, MfS>hy„, ne, X¢$Áey, 
Arskpf, _peV$p, õhpC_ aëey)

2. fp¡N S>„sy A¡V$g¡ iy„ ? 
3. k„kN®S>Þe fp¡N A¡V$g¡ iy„ ? 

L¡$V$guL$ k¡L$„Xdp„ dp¡V$p Öhtbvy$ S>du_`f [õ\f \pe R>¡.

L¡$V$guL$ rdr_V$p¡ A\hp L¡$V$gpL$ L$gpL$p¡ 
ky^u lhpdp„ Öhtbvy$ L¡$ÞÖp¡ hl¡$ R>¡. 

Ap n¡Ódp„ _p_p Öhrb„vy$_y„ 
Öhtbvy$ L¡$ÞÖdp„ bpó`uch_ \pe R>¡. 

  2.2 \|„L$ Üpfp \_pf fp¡Nâkpf

fp¡N A¡V$g¡ iy„ ? 
ifufq¾$epÐdL$ A\hp dp_kipõÓue ×[óV$A¡ ifuf_p dlÒh_p S>¥qhL$ L$pep£dp„ Ahfp¡^ gph_pf [õ\rs A¡V$g¡ 

fp¡N. v$f¡L$ fp¡N_p rhrióV$ gnZp¡ lp¡e R>¡.
fp¡N_p âL$pf ः sd¡ d^yâd¡l, ifv$u, v$d, X$pD_ rkÞX²$p¡d, ùv$e rhL$pf S>¡hp rhrh^ fp¡Np¡_p _pdp¡ kp„cþep li¡. Ap 
b^p„ fp¡Np¡_p L$pfZp¡ A_¡ gnZp¡ Sy>v$p„ Sy>v$p„ R>¡. rhrh^ fp¡Np¡_y„ hN}L$fZ _uQ¡ âdpZ¡ L$fhpdp„ Aph¡ R>¡.
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CÞV$f_¡V$ dpfp¡ rdÓ
1. AR>bX$p (Chicken pox) rhi¡ dprlsu, 

L$pfZp¡, gnZ A_¡ D`pe ip¡^p¡. 
2. h^y dprlsu d¡mhp¡.  
 A. `ëk `p¡rgAp¡ Arcep_  
 Ap. WHO

A. k„kN®S>Þe fp¡N/ k„¾$pdL$ fp¡N : v|$rjs lhp, `pZu, AÞ_ A\hp hplL$ (L$uV$L$ A_¡ âpZu) Üpfp âkfsp fp¡N 
A¡V$g¡ k„kN®S>Þe fp¡N. 

fp¡N_y„ _pd L$pfL k„¾$dZ_y„ dpÝed gnZ D`pe A_¡ D`Qpf 
ne 
(Tuberculosis)

ÆhpÏ 
(dpe¾$p¡b¡¼V¡$qfAd 
V$éybf¼eygu)

fp¡Nu_p \|„L$dp„\u, lhp 
dpfas âkpf, fp¡Nu_p 
kpr_Ýedp„ gp„bp kde 
fl¡hy„, fp¡Nu_u hõsy 
hp`fhu.

gp„bp kde_u D^fk 
\|„L$dp„\u gp¡lu `X$hy„, 
hS>_ Ap¡Ry>„ \hy„, 
ïhpkp¡ðpk âq¾$epdp„ 
sL$gua. 

bu.ku.Æ._u fku g¡hu, 
fp¡Nu_¡ buÅ L$fsp„ Sy>v$p¡ 
fpMhp¡. r_erds Ap¥j^ 
g¡hp. DOT D`Qpf r_erds 
fus¡ A_¡ `|Z® g¡hp¡. 

L$dmp¡ 
(Hepatitis) 

rhjpÏ 
(l¡`¸V$uV$uk 
A,B,C,D,E)

`pZu, fp¡Nu dpV$¡ hp`f¡gu 
kp¡e, gp¡lu. 

c|M _ gpNhu, `ump¡ 
`¡ipb, \pL$, DgV$u dp¡m 
Aphhu, fpMp¡X$u dm.

`pZu DL$pmu_¡ A_¡ Npmu_¡ 
hp`fhy„, õhÃR>spN©l_p¡ 
D`ep¡N L$fsp„ ̀ l¡gp„ A_¡ ̀ R>u 
lp\ kpby\u õhÃR> ^p¡hp.

Arskpf 
(Diarrhoea)

ÆhpÏ, rhjpÏ 
riN¡ëgp b¡kugk 
A¡ÞV$prdbp 
rlõV$p¡guV$uL$p 

vy$rjs AÞ_ A_¡ `pZu `¡V$dp„ vy$:Mhy„, `pZu 
S>¡hp `psmp TpX$p 

AÞ_ Y$p„L$u_¡ fpMhy„. `pZu 
DL$pmu_¡ A_¡ Npmu_¡ `uhy„, 
S>gk„Æh_u (ORS) g¡hu. 

L$p¡g¡fp  
(Cholera)

ÆhpÏ 
([ìlrb°ep¡ L$p¸gfu) 

vy$rjs AÞ_ A_¡ `pZu EgV$u A_¡ suh° TpX$p, 
`¡V$dp„ vy$:Mhy„, `Ndp„ 
TpV$L$p gpNhp,

õhÃR>sp fpMhu, DÛpX$p 
AÞ_`v$p\® Mphp _l], `pZu 
DL$pmu_¡ `uhy„, L$p¡g¡fp 
ârsb„^L$ fku g¡hu. 

rhjdÄhf 
(Typhoid)

ÆhpÏ 
(kpgdp¡_¡gp 
V$peau)

vy$rjs AÞ_ A_¡ `pZu c|M _ gpNhu, dp\y 
vy$Mhy„, dp¡m Aphhu, 
`¡V$dp„ dfp¡X$ Aphhu. 
Arskpf, 1040F  ky^u 
sph Aphhp¡.

õhÃR> A_¡ S>„syfrls `pZu 
`uhy„, fku g¡hu, 
drg_`pZu_p¡ ep¡Áe r_L$pg 
L$fhp¡. 

2.3 L¡$V$gpL$ k„kN®S>Þe fp¡N  

L$p¡óV$L$ `|Z® L$fp¡. dg¡qfep, àg¡N, Ly$óW$fp¡N S>¡hp rhrh^ fp¡Np¡ rhi¡ dprlsu d¡mhp¡ A_¡ D`f 
dyS>b L$p¡óV$L$ s¥epf L$fp¡. 

r_funZ L$fp¡ A_¡ QQp® L$fp¡.

1. rQÓdp„_u `pZu cfpe¡gy„ lp¡e s¡hu hõsyAp¡ sd_¡ 
¼ep„ ¼ep„ Å¡hp dm¡ R>¡ ? 

2. rQÓ `f\u sd_¡ ¼ep Å¡Md_u L$ë`_p \pe R>¡.

  2.4 `qfkfdp„_u AõhÃR>sp
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r_funZ L$fp¡ A_¡ QQp® L$fp¡.

sdpfp `qfkf_u N°pd 
`„Qpes, _Nf `prgL$p  dlp- 
_Nf`prgL$p, dÃR>f_p ârsb„^ 
dpV¡$_u D`pe ep¡S>_p ip dpV¡$ 
L$f¡ R>¡? 

dprlsu d¡mhp¡.

  2.5 X¢$Áey : L$pfZ A_¡ ârsb„^pÐdL$ D`pe 

iy„ sd¡ ÅZp¡ R>p¡?

A¡_pqaguk dÃR>f_u 
dpv$p_¡ L$pfZ¡ d¸g¸qfep \pe R>¡, 
¼eyg¡¼k dÃR>f_u dpv$p_¡ L$pfZ¡ 
lp\u`Np_p¡ fp¡N \pe R>¡.      
A¡_pqargk A_¡ A¡qX$k dÃR>f 
õhÃR> `pZudp„ fl¡ R>¡, ¼eyg¡¼k 
dÃR>f âvy$rjs `pZu/ NV$fdp„ 
fl¡ R>¡. 

X¢$Áey (Dengue) ः cfpe¡gp `pZudp„ dÃR>f IX$p d|L¡$ R>¡ A_¡ 
s¡d_u h©[Ý^_¡ `p¡jL$ hpsphfZ r_dp®Z \sp„ s¡d_u k„¿ep h^¡ 
R>¡. dÃR>f_u rhrh^ âÅrs Sy>v$p„ Sy>v$p„ fp¡Np¡ a¡gph¡ R>¡. s¡dp„\u 
A¡qX$k CrS>àsu âL$pf_p dÃR>f dpfas¡ X¢$Áey_p¡ k„kN®S>Þe fp¡N 
a¡gpe R>¡. Ap fp¡N ag¡hu ìlpefk âL$pf_p X¡$_-1,4 rhjpÏ_¡ 
L$pfZ¡ \pe R>¡. 
gnZp¡
1. suh° sph, suh° dp\p_p¡ vy$:Mphp¡, DgV$uAp¡ \hu. 
2. Ap„Mp¡_p `p¡`Qp vy$:Mhp. 
3. gp¡ludp„ f¼stbrbL$p (platelets)_y„ âdpZ Ap¡Ry>„ \hy„ s¡_¡ 

L$pfZ¡ ifufdp„ A„sN®s f¼sõÓph \hp¡. 

1. ipmpdp„ õhÃR> lp\ D`¾$d ip dpV¡$ Qgphhpdp„ Aph¡ R>¡ ?
2. Qp¡dpkpdp„ ip dpV¡$ `pZu DL$pmu_¡ `uhy„ Å¡CA¡ ? 
3. ìe[¼sNs õhÃR>sp L$C fus¡ Åmhu iL$pe?

L$lp¡ Å¡CA¡ ! 

hs®dp_ `qf[õ\rsdp„_p L¡$V$gpL$ dlÒh_p fp¡N 

 _uQ¡ Ap`¡gp rQÓp¡_y„ r_funZ L$fu Ap`¡gp Qp¡fkdp„ s¡_y„ hZ®_ 
gMp¡ A_¡ hN®dp„ QQp® L$fp¡.

õhpC_ ãgy : k„kN® \hp_p L$pfZp¡
l  õhpC_ ãgy_p¡ k„kN® Xy$½$f Üpfp dpZk_¡ \pe R>¡. 
l  õhpC_ ãgy_p rhjpÏ_p¡ âkpf fp¡Nu_p _pL$ A_¡ 

Nmp_p õÓph A_¡ \|„L$ Üpfp \pe R>¡.

õhpC_ ãg|_p gnZp¡ 
l  ïhpkdp„ sL$gua `X$hu.
l  ifuf vy$:Mhy„.

ÅZu gp¡ A_¡ buÅ_¡ L$lp¡.

A¡qX$k 
CrS>àsu 
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õhpC_ ãgy_y„ r_v$p_ : õhpC_ ãgy_p r_v$p_ dpV¡$ 
v$v$}_p Nmpdp„\u âhplu `v$p\®_p¡ _d|_p¡ 
âep¡Nipmpdp„ s`pk dpV¡$ dp¡L$ghp¡ `X¡$ R>¡. 
"fpóV²$ue rhjpÏ rhop_ k„õ\p (_¡i_g 
C[ÞõV$V$é|V$ Ap¡a ìlpefp¸gp¸Æ-A¡_.Ape.ìlu.) 
`yZ¡' A_¡ fpóV²$ue k„Qpfu fp¡N k„õ\p (_¡i_g 
C[ÞõVV$é|V$ Ap¡a L$çeyr_L¡$bg qX$rTk - A¡_.
Ape.ku.X$u.) qv$ëgudp„ Aph¡g âep¡Nipmpdp„ 
s`pk_u ìehõ\p R>¡. 

L$lp¡ Å¡CA¡ ! 

A¡X¹$k (AIDS) ः dp_h_¡ HIV (Human Immunodeficiency Virus) 
rhjpÏ_¡ L$pfZ¡ A¡X¹$k (AIDS - Acquired Immune Deficiency 
Syndrome) _p¡ fp¡N \pe R>¡ S>¡dp„ dp_h_u _¥krN®L$ fp¡NârsL$pfL$ i[¼s 
^ud¡^ud¡ Ap¡R>u \su Åe R>¡. `qfZpd¡ dp_h_¡ rhrh^ fp¡Np¡ \pe R>¡. h¥v$L$ue 
âep¡Nipmpdp„ L$kp¡V$u L$ep® hNf A¡X¹$k_y„ r_v$p_ L$fu iL$psy„ _\u. s¡_y„ Qp¡½$k 
r_v$p_ L$fhp dpV¡$ ELISA _pd_u gp¡lu_u s`pk L$fhpdp„ Aph¡ R>¡. A¡X¹$k_p 
gnZp¡ ìe[¼s kp`¡n lp¡e R>¡.  

     dpQ® 2009 dp„ d¡[¼kL$p¡ v¡$idp„ Ap fp¡N_p¡ 
kp¥â\d qL$õkp¡ kpd¡ Apìep¡. Ap fp¡N õhpC_ 
ãgy CÞãgyA¡Þkp A¡ (H1N1)  rhjpÏ_¡ L$pfZ¡   
\pe R>¡. Ap fp¡N Xy$½$fdp„ Å¡hp dmsp rhjpÏ_¡ 
L$pfZ¡ Ap fp¡N \pe R>¡. Xy$½$f_u Apk`pk fl¡su 
ìe[¼s_¡ Ap rhjpÏ_p¡ k„kN® \hp_u i¼esp 
fl¡ R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

âpZuAp¡ Üpfp \sp¡ fp¡Nâkpf  
1. Jv$f, Oyk_¡ Aphsp AV$L$phhp sdpfp Ofdp„ ¼ep D`pep¡ ep¡S>hpdp„ Aph¡ R>¡ ? 
2. `pm¡gp L|$sfp, rbgpX$u, `nu_p Apfp¡Áe rhi¡ L$pmÆ ip dpV¡$ fpMhpdp„ Aph¡ R>¡ ? 
3. L$b|sf, cV$L$sp âpZu_p¡ dp_hu Apfp¡Áe kp\¡ L$p¡C k„b„^ R>¡ L¡$ ? 
4. Jv$f, Oyk_y„ dp_h Apfp¡Áe `f iy„ `qfZpd \pe R>¡ ? 

 Ýep_dp„ fpMp¡. 

l  HIV N°õs ìe[¼s_¡ õ`i® L$fhp\u, kp\¡ 
S>dhp\u A_¡ HIV N°õs ìe[¼s_u k¡hpkyî|jp 
L$fhp\u A¡X¹$k \sp¡ _\u. 

l  HIV N°õs ìe[¼s kp\¡ kpdpÞe ìehlpf L$fhp¡ 
Å¡CA¡. 

iy„ sd¡ ÅZp¡ R>p¡?

 kp¥ â\d ApqäL$pdp„ A¡L$ Mpk âÅrs_p 
hp„v$fpdp„ A¡Q.Ape.ìlu.rhjpÏ Å¡hp dþep 
"_¡i_g A¡X¹$k L„$V²$p¡g âp¡N°pd' A_¡ "ey A¡_ 
A¡X¹$k' A_ykpf cpfsdp„ 80 \u 85 V$L$p k„kN® 
Akyfrns rhjd g¦rNL$ k„b„^ Üpfp \pe R>¡. 

f¡buT : f¡buT rhjpÏS>Þe fp¡N R>¡ L|$sfp, kkgp, hp„v$fp, rbgpX$u 
hN¡f¡_p L$fX$hp\u Ap fp¡N_p rhjpZy dÄÅs„sy Üpfp dNS>dp„ âh¡i L$f¡ 
R>¡. S>gÜ¡j  (Hydrophobia)  A¡ fp¡N_y„ dlÒh_y„ gnZ R>¡. Ap fp¡N_p¡ 
v$v$} `pZu\u Ncfpe R>¡. f¡buT âpZOpsL$ fp¡N R>¡. fp¡N \ep `l¡gp„ S> 
s¡_u fku g¡hp\u Ap fp¡N\u kyfnp L$fu iL$pe R>¡. L|$sfp¡ L$fX¡$ s¡ ̀ R>u_p 10 
\u 175 qv$hkp¡dp„ Ap fp¡N_p gnZp¡ v¡$Mphp gpN¡ R>¡.

f¡buT fp¡N_p gnZp¡ 
1. 2 \u 12 AW$hpqX$ep ky^u sph 

fl¡ R>¡. 
2. Arsiep¡[¼s `|Z® hs®_ L$f¡ R>¡. 
3. `pZu_p¡ ce gpN¡ R>¡. 

CÞV$f_¡V$ dpfp¡ rdÓ
1. CÞV$f_¡V$ `f f¡buT fp¡N k„b„^u rhrh^ rhqX$Ap¡ Sy>Ap¡. 
2. f¡buT fp¡N dpV¡$_p ârsb„^pÐdL$ D`Qpf_u dprlsu d¡mhp¡ A_¡ epv$u s¥epf L$fu_¡ rdÓp¡ kp\¡ QQp® L$fp¡.
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L$lp¡ Å¡CA¡ ! 

 Aplpf `f ep¡Áe r_e„ÓZ fpMhp\u L¡$V$gpL$ 
âL$pf_p fp¡N\u k„fnZ dm¡ R>¡. L$L®$fp¡Ndp„        
Ap^yr_L$ D`Qpf_u kp\¡ ipfuqfL$ ìepepd 
L$fhp\u h^y apev$p¡ \pe R>¡. 
 sdpLy$ k¡h_, ^|d°`p_ S>¡hp ìek__y„ k¡h_ 
L$fhy„ _l]. 

Ýep_dp„ fpMp¡. 

1. âpZuAp¡_y„ fl¡hp_y„ õ\m, `]S>fp fkp¡X$p A_¡ S>dhp_p õ\m¡ _ lp¡hp Å¡CA¡, ip dpV¡$ ? 
2. f¡buT fp¡N ¼ep gnZp¡ Üpfp Ap¡mMip¡ ? L$lp¡ Å¡CA¡ ! 

b. Ak„kN®S>Þe fp¡N : S>¡ fp¡N k„kN® A\hp k„¾$dZ 
Üpfp a¡gpsp _\u s¡d_¡ Ak„kN®S>Þe A\hp Ak„¾$pdL$ 
fp¡N L$l¡ R>¡. Ap fp¡N ifufdp„ L¡$V$gpL$ rhrióV$ L$pfZp¡\u 
Dv¹$ch¡ R>¡. 
1. L$L®$fp¡N (Cancer) : L$p¡i_u Ar_e„rÓs A_¡ 
AkpdpÞe h©[Ý^_¡ L$L®$fp¡N L$l¡ R>¡. L$L®$fp¡N_p L$p¡i kd|l 
A\hp NpW$_¡ V$é|df L$l¡ R>¡. L$L®$fp¡N a¡akp, dp¡Yy„$, Æc, 
S>W$f, õs_, Ncp®ie, ÐhQp S>¡hp Ahehdp„ f¼s. 
A\hp AÞe L$p¡C `Z `¡iudp„ \C iL¡$ R>¡. 
L$pfZp¡ : h^y âdpZdp„ sdpLy„$, NyV$Mp, ^|d°`p_, 
dÛ`p_ L$fhy„, Mp¡fpL$dp„ f¡kpey¼s AÞ_`v$p\p®¡_p¡ (amp¡ 
A_¡ `p„v$X$phpmu cpÆ_p¡) kdph¡i _ lp¡hp¡, h^y 
âdpZdp„ S>„L$awX$ (hX$p`ph, r`Tp hNf¡) Mphp, S>¡hp 
A_¡L$ L$pfZp¡ lp¡C iL¡$ R>¡. A_yhp„riL$sp `Z A¡L$ L$pfZ 
lp¡C iL¡$ R>¡. 
gnZp¡ : 
1. gp„bp kde_u D^fk, AhpS> ^p¡^fp¡ \C S>hp¡, 

Mp¡fpL$ Nmhpdp„ sL$gua \hu 
2. D`Qpf L$fhp R>sp„ `Z Op kpÅ¡ _ \hp¡ A\hp¡ 

kp¡Å¡. 
3. õs_dp„ Np„W$ \hu. 
4. AL$pfZ hS>_ OV$hy„. 

iy„ sd¡ ÅZp¡ R>p¡?

L$L®$fp¡N dpV¡$ Ap^yr_L$ r_v$p_ A_¡ D`Qpf `Ý^rs ः 
L$L®$fp¡N_y„ r_v$p_ L$fhp dpV¡$ qV$íey X$peÁ_p¡rkk, 
ku.V$u.õL¸$_, A¡d.Apf.Ape.õL¡$_, d¡_p¡N°pau, 
bpep¡àku hN¡f¡ s„Ó_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
D`Qpf dpV¡ fkpeZp¡`Qpf, qL$fZp¡`Qpf, iëe 
rQqL$Ðkp S>¡hu âQrgs `Ý^rs_u kp\¡ fp¡bp¡qV$L$ 
kS>®fu, g¸âp¡õL$p¡r`L$ kS>®fu S>¡hu D`Qpf `Ý^rs 
hp`fhpdp„ Aph¡ R>¡. 

sd¡ kpL$f rh_p_u Qp `u_pf A\hp Nþep `v$p\p£_y„ k¡h_ V$pm_pf ìe[¼s_¡ ÅZp¡   
R>p¡ ? s¡_u `pR>m iy„ L$pfZ li¡ ? 

2. d^yâd¡l (Diabetes) : õhpvy$t`X$dp„ r_dp®Z \_pf 
k„â¡fL$-CÞõeyrg_ gp¡ludp„_p ÁgyL$p¡T iL®$fp_p âdpZ 
`f r_e„ÓZ fpM¡ R>¡. CÞõeyrg__y„ âdpZ Ap¡Ry>„ \hp\u 
iL®$fp_y„ âdpZ r_e„rÓs \sy„ _\u, Ap rhL$pf_¡ d^yâd¡l 
L$l¡ R>¡.  

Ap gnZp¡ sfa vy$g®n L$fhy„ _lu.
l fpÓ¡ hpf„hpf d|ÓrhkS>®_ dpV¡$ S>hy„ `X¡$, hS>_ M|b 
h^¡ A\hp Ap¡Ry>„ \pe S>¡hp gnZp¡ Å¡hp dm¡ R>¡.
d^yâd¡l_p L$pfZp¡ : l A_yh„riL$sp l d¡v$õhu 
ifuf l ìepepd/ipfuqfL$ îd_p¡ Acph l dp_rkL$ 
spZ. 

ârsb„^pÐdL$ D`Qpf : X$p¸¼V$f_u kgpl A_ykpf Aplpf, Ap¥j^ A_¡ ìepepd_p Ap^pf¡ r_e„ÓZ L$fhy„.

QQp® L$fp¡. 

L$L®$fp¡N `f L$C fus¡ ârsb„^ d|L$hp¡ s¡, rhi¡ QQp® 
L$fp¡ A_¡ `p¡õV$f s¥epf L$fu hN®dp„ gNpX$p¡.  
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lpgdp„ v¡$idp„ d^yâd¡l_p kps L$fp¡X$ v$v$} R>¡. 
rhðdp„ kp¥\u d^yâd¡l_p h^y v$v$} cpfsdp„ Å¡hp 
dm¡ R>¡.

iy„ sd¡ ÅZp¡ R>p¡? CÞV$f_¡V$ dpfp¡ rdÓ
CÞV$f_¡V$ `f d^yâd¡l rhi¡ dprlsu Ap`sp 

rhrh^ rhqX$Ap¡ Sy>Ap¡. dlÒh`|Z® dprlsu_u _p¢^ 
L$fp¡ A_¡ S|>\ `pX$u_¡ hN®dp„ PPT âõsys L$fp¡. 

Ýep_dp„ fpMp¡. 

ùv$efp¡N `f âp\rdL$ D`Qpf
108 _„. `f ap¡_ L$fu_¡ A¡çåeygÞk bp¡gphp¡. 

v$v$} cp_dp„ R>¡ L¡$ s`pkp¡. v$v$}_¡ L$X$L$ `©óW$cpN `f 
k|hX$phu_¡ h¥opr_L$ `Ý^rs\u v$v$}_u R>psu `f 
v$bpZ Ap`p¡. Ap `Ý^rs_¡ L$p¸çâ¡i_ Ap¡Þgu  
gpCa k`p¡V®$ (C.O.L.S.) L$l¡hpe R>¡. S>¡dp„ A¡L$ 
rdr_V$dp„ 100 \u 120 hpf v$bpZ_u Nrs\u 
h^ydp„ h^y 30 hpf R>psu_p bfpbf dÝe cpNdp„ 
v$bpZ Ap`hy„.

A¡[ÞS>Ap¡-
 àgpõV$u

ùv$e 
âÐepfp¡`Z 

õV¢$V$k 
b¡kpX$hp

`¡kd¡L $f 
b¡kpX$h„y

Ap¡`_
lpV®$ 

kS>®fu

bpe`pk 
kS>®fu 

ùv$e rhL$pf 

 
 v$f¡L$ fp¡N dpV¡$ A¡L$ rhrióV$ h¥opr_L$ L$pfZ 
lp¡e R>¡. v¥$hu âL$p¡` L¡$ AÞe ìe[¼s_p dÐkf_¡ 
L$pfZ¡ fp¡N \sp _\u. ep¡Áe h¥v$L$ue D`Qpfp¡\u 
S> fp¡N kpfp¡ \pe R>¡. d„Ós„Ó, Åvy$V$p¡Zp_¡ L$pfZ¡ 
fp¡N kpfp¡ \sp¡ _\u. 

Ýep_dp„ fpMp¡. 

1. sd¡ ¼epf¡e v$pv$p, v$pv$u_¡ L$pY$p¡ `usp L¡$ QpV$Z QpV$sp Å¡ep R>¡ 
L¡$ ? s¡ rhi¡ QQp® L$fp¡.

2. lmv$f, gkZ_p¡ D`ep¡N Ap¥j^u sfuL¡$ L$C rbdpfu dpV¡$ 
A_¡ L$C fus¡ L$fhpdp„ Aph¡ R>¡ s¡ rhi¡ sdpfp v$pv$p, v$pv$u 
`pk¡\u dprlsu d¡mhp¡. 

dprlsu d¡mhp¡.
CÞV$f_¡V$ dpfp¡ rdÓ

Apeyh£qv$L$, lp¡rdAp¡`¡\u,   
r_kNp£`Qpf, A¡gp¡`¡\u, ey_p_u 
S>¡hu h¥v$L$ue D`Qpf `Ý^rs rhi¡ 
CÞV$f_¡V$ `f\u dprlsu d¡mhp¡. 

3. ùv$e rhL$pf (Heart Diseases) : ùv$e_p õ_peyAp¡_¡ 
gp¡lu_p¡ A_¡ Ap¡[¼kS>_ s¡d S> `p¡jL$ Öìep¡_p¡ A`|fsp¡ 
`|fhW$p¡ dmsp ùv$e_u L$pe®ndsp Ap¡R>u \pe R>¡. s¡\u ùv$e_¡ 
h ŷ L$pe® L$fhy„ `X¡$ R>¡ A_¡ ùv$e `f sZph h^sp ùv$erhL$pf_p¡ 
Ap„QL$p¡ (lpV®$A¡V$¡L$) Aphu iL¡$ R>¡. lpV®$ A¡V$¡L$ Aph¡ Ðepf¡ sfs 
S> X$p̧¼V$fp¡_u kgpl A_¡ Ap¥j^p¡̀ Qpf AÐe„s AphíeL$ R>¡. 
Ap gnZp¡ sfa vy$g®n L$fip¡ _l]. 
R>psudp„ Akü h¡v$_p, R>psudp„ \su h¡v$_p_¡ L$pfZ¡ Mcp¡, 
Nmy„  A_¡ lp\ vy$:Mhp, ̀ f k¡hp¡ \hp¡, Aõhõ\sp A_ychphu. 

v$hp_p¡ vy$ê$`ep¡N : L¡$V$gpL$ gp¡L$p¡ ¼epf¡L$ ¼epf¡L$ X$p¸¼V$f_u kgpl A_ykpf v$hp g¡sp lp¡e R>¡. s¡ v$hp_p Ars-h`fpi\u 
ifuf ̀ f vy$ó`qfZpd \pe R>¡. S>¡dL¡$, h^y âdpZdp„ A\hp hpf„hpf ̀ uX$pipdL$ (Pain Killers)  g¡hp\u Q¡spk„õ\p, 
DÐkS>®_ k„õ\p, eL©$s `f rh`qfs `qfZpd \pe R>¡. ârsS>¥rhL$p¡_p (Antibiotics) Ars h`fpi\u dp¡m Aphhu, 
`¡V$dp„ vy$Mhy„, `psmp TpX$p, ifuf `f QpW$p `X$hp, Æc `f ka¡v$ QpW$p `X$hp hN¡f¡ gnZp¡ Å¡hp dm¡ R>¡. 

ùv$e rhL$pf_p L$pfZp¡ : ^|d°`p_ L$fhy„, dÛ`p_, d^yâd¡l, DÃQ f¼sv$pb, ìepepd_p¡ Acph, kss b¡W$p b¡W$p L$pd 
L$fhy„, A_yhp„riL$sp, sZph, Nyõkp¡ A_¡ tQsp.   
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7 A¡râg - ÅNrsL$ Apfp¡Áeqv$_      14 S|>_ - ÅNrsL$ f¼sv$p_ qv$hk 
29 kàV¡$çbf - ùv$erhL$pf ÅN©rs qv$_     14 _h¡çbf - ÅNrsL$ d^yâd¡l qv$_ 

rhi¡j Apfp¡Áe qv$_ DS>huA¡

* cpfs kfL$pf¡ 1 Sy>gpC 2015 _p hX$pâ^p_ S>_ Ap¥j^ ep¡S>_p s¥epf L$fu. Ap ep¡S>_p A„sN®s DÑd 
v$fÄÅ_u v$hpAp¡ S>_sp_¡ Ap¡R>u qL„$dsdp„ D`gå^ L$fu Ap`hpdp„ Aph¡ R>¡. s¡ dpV¡$ "S>_ Ap¥jr^ õV$p¡Ak®' 
iê$ L$fhpdp„ Apìep R>¡. 

* cpfsue L„$`_uAp¡ dp¡V$p âdpZdp„ S>¡_¡qfL$ v$hpAp¡_u r_L$pk L$f¡ R>¡, `f„sy Ap`Zp„ v¡$idp„ sp¡ b°pÞX¡$X$              
L„$`_uAp¡_p _pd\u S> h^y qL„$ds_u v$hpAp¡ h¡Qpe R>¡. Ad¡qfL$pdp„ 80% S>¡_¡qfL$ v$hp_p¡ D`ep¡N L$fhpdp„ 
Aph¡ R>¡. s¡\u v$hp `pR>m MQp®sp k¢L$X$p¡ AbS> ê$r`ep bQu Åe R>¡.

iy„ sd¡ ÅZp¡ R>p¡?

S>¡_¡qfL$ v$hp : S>¡_¡qfL$ v$hp_¡ kpdpÞe v$hp `Z L$l¡hpe R>¡, 

Ap v$hpAp¡_y„ r_dp®Z A_¡ rhsfZ L$p¡B`Z `¡V„$V$ rkhpe 

L$fhpdp„ Aph¡ R>¡. Ap v$hpAp¡ b°pÞX¡$X$ v$hp_u kdL$n A_¡ s¡ 

S> v$fÄÅ_u lp¡e R>¡. S>¡_¡qfL$ v$hp s¥epf L$fsu hMs¡ s¡ 

v$hp_p OV$L$p¡_y„ âdpZ A\hp s¡ v$hp_u ap¡çey®gp s¥epf dmsu 

lp¡hp\u k„ip¡^__p¡ MQ® bQ¡ R>¡. s¡\u S>¡_¡qfL$ v$hpAp¡_u 

qL„$ds b°pÞX¡$X$ v$hpAp¡_u syg_pdp„ OZu Ap¡R>u lp¡e R>¡.

k„â¡jZ s„Óop__u |̀fL$ dprlsu 
 sd¡ Healthkart A_¡ Samadhan 
dp¡bpCg A¡`_u dv$v$\u S>¡_¡qfL$ v$hpAp¡ 
klS>sp\u d¡mhu iL$ip¡. sdpfp dp¡bpCgdp„ 
s¡ A¡` X$pD_gp¡X$ L$fu, S>ê$f `X¡$ Ðepf¡ s¡_p¡ 
D`ep¡N L$fp¡.

Æh_i¥gu A_¡ fp¡N : Æh_i¥gu A¡V$g¡ Aplpf-rhlpf S>¡dp„ fp¡S>_u qv$_QQp® A_¡ Aplpf_p¡ kdph¡i \pe R>¡. 
ApS>L$pg dp¡X$p DW$hy„, dp¡X$p k|hy„ cp¡S>__p¡ Ar_erds kde, ìepepd A_¡ ipfuqfL$ îd_p¡ Acph, S>„L$awX$ 
(ApQfL|$Qf) Mphy„ S>¡hu bpbsp¡_y„ âdpZ hÝey„ R>¡. s¡\u S> rbdpf `X$hp_y„ âdpZ hÝey„ R>¡. 
   rbdpf `X$hp_y„ âdpZ Ap¡Ry>„ L$fhy„ lp¡e sp¡ ep¡Áe Æh_i¥gu A„NuL$pf L$fhu AÐe„s S>ê$fu R>¡. S>¡dp„ ep¡Áe KO, 
ep¡Áe Aplpf_u kp\¡ ep¡Npk_, âpZpepd A_¡ ìepepd L$fhp AphíeL$ R>¡. ìepepd `Z ifuf_¡ A_yL|$m Aph¡ s¡hp¡ 
S> L$fhp¡. 

âpZpepd A_¡ ep¡Npk_p¡ rhi¡jop¡_p dpN®v$i®_ l¡W$m L$fhp rhrh^ âpZpepd A_¡ ep¡Npk_p¡_p rhqX$Ap¡ Sy>Ap¡. 
fkuL$fZ (Vaccination) ः fp¡N _ \pe s¡ dpV¡$, s¡d_p ârsb„^ dpV¡$ fku g¡hu A¡ ̀ Z A¡V$gy„ S> dlÒh_y„ R>¡ sdpfu 
_ÆL$_p v$hpMp_pdp„\u fkuL$fZ_y„ L$p¡óV$L$ d¡mhp¡ A_¡ Aæepk L$fp¡. 

rhQpf L$fp¡.

 Nfub v$v$} dp¢Ou v$hpAp¡ h¡Qpsu gB iL$sp _\u,    
A¡hp kde¡ s¡d_p dpV¡$ L$p¡C `ep®e D`gå^ lp¡e R>¡ L¡$ ?       
¼ep¡ ? 

  2.6 S>¡_¡qfL$ v$hp
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dlÒh kdÅ¡ .... 
f¼sv$p_ : f¼sv$pspA¡ L$f¡g A¡L$ eyr_V$ f¼sv$p_ A¡L$ 
kde¡ h^ydp„ h^y ÓZ v$v$}_u S>ê$qfeps `|Z® L$fu iL¡$ R>¡. 
S>¡dL¡$ gpg f¼sL$Z, ð¡s f¼sL$Z, àg¡V$g¡V¹$k. A¡L$ 
hj®dp„ Qpf hpf f¼sv$p_ L$fhp\u 12 v$v$}Ap¡_p âpZ 
bQphu iL$pe R>¡. 
_¡Óv$p_ : Ap`Z¡ d©Ðey `R>u _¡Óv$p_ L$fu iL$uA¡ R>uA¡ 
S>¡_p\u A„^ ìe[¼s_¡ ×[óV$ dmu iL¡$ R>¡. 

1. saphs õ`óV$ L$fp¡. 
 k„kN®S>Þe fp¡N A_¡ Ak„kN®S>Þe fp¡N.
2. Sy>v$p¡ `X$sp¡ iåv$ Ap¡mMp¡. 
 A. d¡g¡qfep, L$dmp¡, lp\u`Np¡, X¢$Áey 
 Ap. àg¡N, A¡X¹$k, L$p¡gfp, ne   
3. A¡L$ \u b¡ hp¼edp„ S>hpb gMp¡. 
 A. k„kN®S>Þe fp¡N a¡gph_pf dpÝedp¡ ¼ep ¼ep R>¡ ? 
 Ap. ̀ pW$dp„ Apàep rkhpe_p buÅ L¡$V$gp 

Ak„kN®S>Þe fp¡N_p _pd sd¡ L$lu iL$ip¡ ? 
 C. d^yâd¡l, ùv$erhL$pf_p dy¿e L$pfZp¡ ¼ep ? 
4. iy„ kpÝe L$fu iL$pe/ iy„ V$pmu iL$pe / ¼ep fp¡N_¡ 

AV$L$phu iL$pe? 
 A. `pZu DL$pmu_¡, Npmu_¡ `uhy„. 
 Ap. ̂ |d°`p_, dÛ`p_ 
 B. r_erds k„syrgs Aplpf g¡hp¡ A_¡ ìepepd 

L$fhp¡. 
 C. f¼sv$p_ `|h£ f¼s_u ep¡Áe âL$pf¡ s`pkZu L$fu. 
5. `qfÃR>¡v$ hp„Qu âñp¡_p DÑf Ap`p¡.
   ""Np¥fh 3 hj®_p¡ R>¡. s¡ A_¡ s¡_y„ Ly$Vy„$b kp^pfZ 

hkplsdp„ (T|`X$`Ë$udp„) fl¡ R>¡. kph®S>r_L$ 
ip¥Qpge s¡_p Of_u _ÆL$ S> R>¡. s¡_p r`sp_¡ 
dÛ`p__u Apv$s R>¡. s¡_u dpsp_¡ k„syrgs Aplpf_p 
dlÒh_u ÅZ _\u.'' 

 A. D`f_u `qf[õ\rsdp„ Np¥fh_¡ ¼ep ¼ep fp¡N \C 
iL¡$ R>¡ ? 

 Ap. s¡_¡ A\hp s¡_p hpgu_¡ sd¡ iy„ dv$v$ L$fip¡ ? 
 C. Np¥fh_p hpgu_¡ ¼ep fp¡N \hp_u i¼esp R>¡ ? 
6. _uQ¡_p fp¡N dpV¡$_p ârsb„^_pÐdL$ D`pep¡ S>Zphp¡. 
  A. X¢$Áey    Ap. L$L®$fp¡N B. A¡X¹$k

7. dlÒh õ`óV$ L$fp¡. 
 A. k„syrgs Aplpf 
 Ap. ìepepd/ ep¡Npk_p¡
8. epv$u s¥epf L$fp¡. 
 A. rhjpÏS>Þe fp¡N 
 Ap. ÆhpÏS>Þe fp¡N 
 B. L$uV$L$ dpfas a¡gpsp fp¡N
 C. A_yhp„riL$sp \u \sp fp¡N 
9. L$L®$fp¡N dpV¡$_p Ap^yr_L$ r_v$p_ A_¡ h¥v$L$ue D`Qpf 

`Ý^rs rhi¡ dprlsu gMp¡. 
10. sdpfp Of¡ fl¡gu v$hpAp¡_p _pd gMp¡ A_¡ s¡_p OV$L$ 

gMp¡ A_¡ s¡_u epv$u s¥epf L$fp¡. 
D`¾$d :

1. rhrh^ fp¡Np¡ rhi¡ dprlsu Ap`_pf, S>_ÅN©rs 
ApZ_pf c]sQuÓ s¥epf L$fp¡ A_¡ ipmpdp„ 
âv$i®__y„ Apep¡S>_ L$fp¡. 

2. _ÆL$_p Apfp¡ÁeL¡$ÞÖ/ v$hpMp_u dygpL$ps gp¡ 
A_¡ fkuL$fZ rhi¡ h^y dprlsu d¡mhp¡. 

3. X¢Áey, dg¡qfep, õhpC_ ãgy rhi¡ S>_ÅN©rs 
L$f_pf `\_pV$é s¥epf L$fp¡ A_¡ sdpfu ipmp_u 
_ÆL$_p cpNdp„ fS|> L$fp¡. 

õhpÝepe
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3. bm A_¡ v$bpZ 

epv$ L$fp¡.

3.1 rhrh^ q¾$ep

3.2  L¡$V$guL$ OV$_p

bm A¡V$g¡ iy„ ? 

k„`L®$ A_¡ Ak„`L®$ bm (Contact and Non contact Forces) : ApL©$rs 3.1dp„ dp¡V$f_¡ ̂ ½$p¡ dpf_pf dpZk¡ 

`pR>m\u bm gNpX$sp dp¡V$f ApNm_u qv$ipdp„ OL¡$gpe R>¡. R>p¡L$fp¡ L|$sfp_¡ M¢Q¡ R>¡ A_¡ awV$bp¡g fd_pf R>p¡L$fp¡ ̀ N\u 

bp¡g_¡ ^L¡$g¡ R>¡. A¡_p `f\u iy„ S>Zpe R>¡ ? b¡ hõsy hÃQ¡_u Ap„sfq¾$ep Üpfp s¡ hõsy `f bm âey¼s \pe R>¡. 

[õ\f hõsy `f bm L$pe®fs _ lp¡e sp¡ s¡ [õ\fS> fl¡ R>¡. Nrsdp_ hõsy `f bm L$pe®fs _ lp¡e sp¡ s¡ A¡ S> 
h¡N\u A_¡ A¡S> qv$ipdp„ kss ApNm Åe R>¡. Ap Þe|V$__p¡ NrsrhjeL$ `l¡gp¡ r_ed R>¡. 

ApL©$rs 3.2dp„ gp¡M„X$_u V$p„QZuAp¡ 

Qy„bL$ue bm_¡ L$pfZ¡ Qy„bL$_p ^°yh sfa 

ApL$jp®e R>¡ A_¡ Qp¢V¡$ R>¡, s¡ v$ip®ìey„ R>¡. 

s¡ S> fus¡ _prme¡f_p TpX$ ̀ f\u _prme¡f _uQ¡ ̀ X¡$ 
R>¡. Nyê$Ðhue bm_¡ L$pfZ¡ hõsy `©Õhu sfa ApL$rj®s    
\pe R>¡. hpm Ap¡mhp dpV¡$ hp`f¡g L$p„kL$p sfa V¡$bg 
`f_p L$pNm_p Vy$L$X$p„ ApL$rj®s \pe R>¡. L$p„kL$p `f    
[õ\rsL$ rhÛys cpf lp¡hp\u A_¡ L$pNm_p Vy$L$X$p„ `f 
rhfyÝ^ âhrs®s cpf lp¡hp\u L$p„kL$p¡ A_¡ L$pNm_p Vy$L$X$p 
hÃQ¡ [õ\rsL$ rhÛysbm âey¼s \pe R>¡ A_¡ Vy$L$X$p„ 
L$p„kL$p_¡ Qp¢V¡$ R>¡. 

ApL©$rs 3.1dp„ hõsy_p„ A¡L$buÅ kp\¡_p ku^p 
k„`L®$_¡ L$pfZ¡ A\hp buÆ L$p¡C hõsy dpfas \e¡gp 
k„`L®$_¡ L$pfZ¡ bm âey¼s \e¡gy„ S>Zpe R>¡. Aphp 
bm_¡ "k„`L®$ bm' L$l¡hpe R>¡. ApL©$rs 3.2dp„ b¡ hõsy 
hÃQ¡ k„`L®$ _ lp¡e sp¡ `Z s¡ b¡ hõsy hÃQ¡ bm âey¼s 
\sy„ S>Zpe R>¡, Aphp bm_¡ "Ak„`L®$ bm' L$l¡hpe R>¡. 

õ_peybm A¡ k„`L®$ bm_y„ Dv$plfZ R>¡. Ap`Zp„ 
õ_pey_u dv$v$\u Ap bm hõsy `f âey¼s L$fhpdp„ Aph¡ 

R>¡. KQL$hy„, ^L¡$ghy„, M¢Qhy„ S>¡hu L¡$V$guL$ q¾$epdp„ s¡ 
âey¼s \pe R>¡. Äepf¡ Qy„bL$ue bm, Nyê$Ðhue bm, 
[õ\s rhÛys bm S>¡hp bm L$p¡C`Z k„`L®$ hNf âey¼s 
\pe R>¡. dpV¡$ s¡ Ak„`L®$ bm_p Dv$plfZp¡ R>¡. 

A¡L$ v$X$p¡ V¡$bg `f d|L$u_¡ s¡_¡ lgL$p¡ ^½$p¡ dpfsp s¡ 
\p¡X$p¡ ApNm S>C_¡ ^udp¡ \sp¡ \sp¡ AV$L¡$ R>¡. k`pV$ 
fõsp `f v$p¡X$su dp¡V$f A¢rS>_ b„^ L$fsp„ \p¡X¡$ v|$f S>C_¡ 
Dcu fl¡ R>¡. V¡$bg A_¡ S>du__p¡ `©óW$cpN A_¡ s¡_p 
`f Nrsdp_ hõsy hÃQ¡_p Oj®Z bm_¡ L$pfZ¡ Aphy„    
\pe R>¡. Oj®Z bm _ lp¡e sp¡ Þe|V$__p NrsrhjeL$ 
`l¡gp r_ed A_ykpf hõsy Nrsdp_ flu lp¡s. Ap`Zp„ 
fp¡tS>v$p Æh_dp„ Oj®Z bm AÐe„s D`ep¡Nu R>¡. 
S>du_ ̀ f Qpgsu hMs¡ Ap`Z¡ ̀ N\u S>du__¡ ̀ pR>m 
^L¡$gsp lp¡CA¡ R>uA¡. Oj®Z _ lp¡e sp¡ Ap`Z¡ g`ku_¡ 
`X$u S>CA¡ A_¡ ApNm Qpgu iL$uA¡ _l]. Oj®Zbm 
v$f¡L$ Nrsdp_ hõsy ̀ f âey¼s \sy„ lp¡e R>¡ A_¡ s¡ Nrs_u 

r_funZ L$fp¡. ApL©$rs 3.1 A_¡ 3.2 dp„_p rQÓp¡_y„ r_funZ L$fp¡.
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dNS> Qgphp¡. 

L$fu Sy>Ap¡.

dNS> Qgphp¡. 

L$fu Sy>Ap¡.

3.4 k„syrgs A_¡ Ak„syrgs bm

rhfyÝ^ qv$ipdp„ âey¼s \sy„ lp¡e R>¡. fõsp `f L¡$mp_u R>pg `f\u g`ku ̀ X$pe R>¡ s¡ sd¡ Å¡ey„ li¡. s¡d S> L$pv$h_¡ L$pfZ¡ 
`Z g`ku S>hpe R>¡. Ap b„_¡ Dv$plfZ Oj®Z Ap¡Ry>„ \hp\u \pe R>¡. 

k„`L®$ A_¡ Ak„`L®$ bm âey¼s lp¡e s¡hp L¡$V$gpL$ Dv$plfZp¡_u epv$u s¥epf L$fp¡. 
¼ep âL$pf_y„ bm R>¡ s¡ gMp¡. 

k„syrgs A_¡ Ak„syrgs bm (Balanced and Unbalanced Forces) 

àgp[õV$L$_u b¡ _p_u bpV$gu gp¡. (ApL©$rsdp„ v$ipp®ìep dyS>b) s¡d_p Y$p„L$Zp„ 
bfpbf auV$ b„^ L$fp¡. b„_¡ bpV$gu `f b¡ _p_u Qy„bL$`Ë$u_¡ k¡gpV¡$`_u dv$v$\u bfpbf 
Np¡W$hp¡. (ApL©$rs 3.3) 

A¡L$ dp¡V$u àgp[õV$L$ V²¡$dp„ `pZu cfu_¡ s¡dp„ Qy„bL$ D`f_u 
bpSy>A¡ Aph¡ A¡ fus¡ sfsu d|L$p¡. A¡L$ bpV$gu buÆ bpV$gu_u  
_ÆL$ gB ÅAp¡. Qy„bL$_p rhfyÝ^ ^°yhp¡ hÃQ¡ ApL$j®Z lp¡hp\u Å¡ 
A¡L$ Qy„bL$ `Ë$u_p¡ DÑf^°yh buÆ Qy„b¼ `Ë$u_p v$rnZ ^°yh _ÆL$ 
li¡ sp¡ b„_¡ bpV$gu A¡L$ buÅ sfa kfL$hp gpN¡ R>¡. bpV$gu_u 

qv$ip bv$ghp\u iy„ \pe R>¡ s¡_y„ r_funZ L$fp¡. âÐen k„`L®$ _ lp¡hp R>sp„ bpV$gu_u Nrsdp„ \_pf a¡fapf Ap`Z_¡ 
S>Zpe R>¡. A\p®s b¡ Qy„bL$ hÃQ¡ Ak„`L®$ bm L$pe®fs R>¡.  

sd¡ `pR>gp ^p¡fZdp„ [õ\s rhÛys bm iu¿ep R>p¡. [õ\s rhÛys bm A¡ 
Ak„`L®$ bm R>¡, s¡ rkÝ^ L$fhp dpV¡$ ¼ep¡ âep¡N L$fip¡ ? 

A¡L$ `|Ì$p_y„ Mp¡My„ gC_¡ s¡_u b„_¡ bpSy>_¡ k|smu A\hp ÅX$p¡ v$p¡fp¡ bp„^u_¡ 
ApL©$rs 3.4dp„ v$ip®ìep âdpZ¡ V¡$bg_p k`pV$ `©óW$cpN `f Mp¡My„ d|L$p¡. v$p¡fp¡ 
V¡$bg_u b„_¡ bpSy>A¡ _uQ¡ gp¡. v$p¡fp_p R>¡X$¡$ ÓpS>hp_p b¡ `ëgp d|L$p¡. b„_¡ 
ÓpS>hpdp„ A¡L$ kdp_ Öìedp_ ^fphsu hõsy (A\hp hS>_) d|L$p¡. sd_¡ 
Mp¡My„ V¡$bg `f [õ\f fl¡sy„ S>Zpi¡. A¡L$ R>¡X¡$ buÅ R>¡X$p L$fsp h^y Öìedp_ 
^fphsu hõsy d|L$sp„ Mp¡My„ s¡ `ëgp sfa kfL¡$ R>¡. b„_¡ `ëgpdp„ kdp_ Öìedp_ 
^fphsu hõsy lsu Ðepf¡ b„_¡ `ëgp `f kdp_ Nyê$Ðhue bm L$pe®fs lsy„. A¡V$g¡ 
L¡$ Mp¡Mp `f k„syrgs bm âey¼s L$fhpdp„ Aph¡ R>¡, S>¡ rhfyÝ^ qv$ipdp„ lp¡hp\u 
s¡d_y„ `qfZpdu bm i|Þe \pe R>¡ A_¡ Mp¡My„ lgsy„ _\u. Äepf¡ A¡L$ `ëgpdp„ 
h^y Öìedp_ hS>_ d|L$hpdp„ Aph¡ sp¡ Mp¡My„ h^y hS>_hpmp `ëgp sfa kfL$hp 
gpN¡ R>¡. Mp¡Mp_u b„_¡ bpSy>A¡ Akdp_ bm âey¼s L$fsp„ Ak„syrgs bm 
L$pe®fs \pe R>¡ A_¡ s¡_p `qfZpd¡ Mp¡Mp_¡ Nrs dm¡ R>¡. 

v$p¡fX$pM¢Q fd_pfp R>p¡L$fpAp¡ v$p¡fX$p_¡ `p¡s`p¡sp_u qv$ipdp„ M¢Q¡ R>¡. b„_¡ bpSy>\u kdp_ fus¡ M¢Qpe A¡V$g¡ L¡$ 
kdp_ bm lp¡e sp¡ v$p¡fXy„$ lgsy„ _\u. A¡L$ bpSy>A¡ h^y bm âey¼s \pe sp¡ v$p¡fXy„$ s¡ bpSy> kfL¡$ R>¡. A\p®s `l¡gp b„_¡ 
bm k„syrgs lp¡e R>¡. s¡ Ak„syrgs \pe A¡V$g¡ h^y bmhpmu qv$ip sfa v$p¡fXy„$ kfL¡$ R>¡. 

buSy>„ A¡L$ Dv$plfZ Å¡BA¡. A_pS> cf¡gp¡ dp¡V$p¡ X$åbp¡ S>du_ `f kfL$phhp_p¡ lp¡e Ðepf¡ A¡L$ ìe[¼s kfL$ph¡ 
A¡_p L$fsp b¡ ìe[¼s A¡L$ S> qv$ipdp„ bm gNpX¡$ sp¡ kfL$phhy„ h^y kfm b_¡ R>¡ A¡ A_ych sd¡ L$ep£ S> li¡. Ap 
Dv$plfZ `f\u sd_¡ iy„ Ýep_dp„ Aph¡ R>¡ ?  

3.3 Ak„syrgs bm 
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hõsy lp¡e s¡ [õ\rsdp„ fl¡hp_u âh©rÑ_¡ 

hõsy_y„ S>X$Ðh L$l¡hpe R>¡. dpV¡$ S>, blpf\u bm 

âey¼s _ L$fuA¡ sp¡ [õ\f hõsy [õ\f fl¡ R>¡ A_¡ 

Nrsdp_ hõsy Nrsdp_ fl¡ R>¡. 

Ýep_dp„ fpMp¡. 

L$fu Sy>Ap¡.

A¡L$ hõsy `f A¡L$ 
L$fsp„ h^y bm âey¼s lp¡e 
sp¡ s¡ hõsy `f \_pf 
`qfZpd, s¡_p `f âey¼s 
Ly$g bm S>¡V$gy„ lp¡e R>¡. 

A. A¡L$ hõsy `f A¡L$ S> qv$ipdp„ A¡L$ L$fsp„ h^y bm âey¼s L$fhpdp„ Aph¡ sp¡ s¡ hõsy `f s¡d_p kfhpmp S>¡V$gy„ bm 
âey¼s \pe R>¡. 

Ap. Å¡ A¡L$ hõsy `f `fõ`f rhfyÝ^ qv$ip\u b¡ bm âey¼s L$fhpdp„ Aph¡ sp¡, s¡d_p saphs S>¡V$gy„ bm âey¼s \pe R>¡. 
B. bm A¡ `qfdpZ A_¡ qv$ipdp„ ìe¼s L$fhpdp„ Aph¡ R>¡. bm A¡ kqv$i fpri R>¡. 

bm_¡ L$pfZ¡ [õ\f hõsy_¡ Nrs dm¡ R>¡, Nrsdp_ hõsy_u TX$` A_¡ qv$ip 
bv$gpe R>¡¡. s¡ S> fus¡ Nrsdp_ hõsy_¡ AV$L$phhp dpV¡$ `Z bm AphíeL$ lp¡e 
R>¡. bm_¡ L$pfZ¡ hõsy_p¡ ApL$pf ̀ Z bv$gu iL$pe R>¡. gp¡V$ bp„^su hMs¡ gp¡V$_p 
Np¡mp `f bm âey¼s L$fsp s¡_p¡ ApL$pf bv$gpe R>¡. Ly„$cpf dpV$u_¡ ApL$pf v¡$su 
hMs¡ rhrióV$ qv$ipdp„ bm âey¼s L$f¡ R>¡. fbfb¢X$_¡ M¢Qsp s¡ âkfZ `pd¡ R>¡. 
Aphp sp¡ L¡$V$gpe¡ Dv$plfZ Ap`u iL$pe. 

S>X$Ðh (Inertia) : bm_¡ L$pfZ¡ hõsy_u [õ\rs bv$gpe R>¡ s¡ Ap`Z¡ Å¡ey„, bm âey¼s _ L$fhpdp„ Aph¡ sp¡ hõsy 
S>¡ s¡ [õ\rsdp„ fl¡hp_y„ hgZ v$ip®h¡ R>¡. _uQ¡_y„ Dv$plfZ Å¡CA¡.

L©$rs 1ः A¡L$ L$pQ_p Ágpk `f A¡L$ `p¡õV$L$pX®$ d|L$p¡ s¡_p `f 5 ê$r`ep_p¡ rk½$p¡ d|L$p¡. lh¡ 
`p¡õV$L$pX®$_¡ Å¡f\u qV$QL$u dpfp¡ (Ap„Nmu A_¡ A„N|W$p_u dv$v$\u lX$k¡gp¡) rk½$p¡ ku^p¡ 
Ágpkdp„ `X¡$ R>¡. A¡ Å¡ey„ R>¡ L¡$ ? 

S>X$Ðh_p âL$pf : 1. rhfpd Ahõ\p_y„ S>X$Ðh : 

S>¡ õhpcprhL$ NyZ^d®_¡ L$pfZ¡ hõsy `p¡sp_u 

rhfpd Ahõ\pdp„ a¡fapf L$fu iL$su _\u. s¡_¡ 

rhfpd Ahõ\p_y„ S>X$Ðh L$l¡ R>¡. v$p.s.bk 

AQp_L$ iê$ \pe sp¡ âhpku `pR>m_u qv$ipdp„ 

^L¡$gpe R>¡. 

2. Nrs_y„ S>X$Ðh  : hõsy_p S>¡ õhpcprhL$ 

NyZ^d®_¡ L$pfZ¡ Nrsdp_ Ahõ\pdp„ a¡fapf \B 

iL$sp¡ _\u s¡_¡ Nrs_y„ S>X$Ðh L$l¡ R>¡. v$p.s. 

huS>mu\u Qpgsp `„Mp_¡ b„^ L$ep® `R>u `Z 

L¡$V$gp¡L$ kde afsp¡ fl¡ R>¡, bk AQp_L$ Ecu 

fl¡ sp¡ âhpku ApNm_u qv$ipdp„ ^L¡$gpe R>¡. 
3. qv$ip_y„ S>X$Ðh : hõsy_p S>¡ õhpcprhL$ 

NyZ^d®_¡ L$pfZ¡ s¡ `p¡sp_u Nrs_u qv$ip bv$gu 

iL$su _\u s¡_¡ qv$ip_y„ S>X$Ðh L$l¡ R>¡. v$p.s.hpl_ 

ku^u f¡Mpdp„ Nrsdp_ lp¡e A_¡ AQp_L$ hmp„L$ 

g¡ sp¡ âhpku rhfyÝ^ qv$ipdp„ ^L¡$gpe R>¡.

L©$rs 2 ः A¡L$ gp¡M„X$_p õV¡$ÞX$ `f A¡L$ v$p¡fp_u dv$v$\u AX$^p¡ 
qL$gp¡ hS>_ gV$L$php¡. s¡ hS>__¡ buÅ¡ v$p¡fp¡ 2 bp„^u_¡ 
gV$L$sp¡ fpMp¡ lh¡ v$p¡fp¡ 2 _¡ TpV$L$p kp\¡ _uQ¡ M¢Qp¡. v$p¡fp¡ 2$ 
s|V$u Åe R>¡ `Z hS>_ lgsy„ _\u. lh¡ v$p¡fp¡ 2$ ^ud¡ ^ud¡ 
_uQ¡ M¢Qp¡. v$p¡fp¡ 1 s|V¡$ R>¡ A_¡ hS>_ _uQ¡ `X¡$ R>¡. s¡_„y 
L$pfZ R>¡ v$p¡fp 1 `f hS>__¡ L$pfZ¡ Aph¡gp¡ sZph. 
v$bpZ (Pressure) :  sd¡ b¡ `¥X$p„hpmp A\hp Qpf 
`¥X$phpmp hpl_dp„ lhp cfsp Å¡C li¡. lhp cfhp_p e„Ó 
`f "v$bpZ' v$ip®h_pf sbL$X$u lp¡e R>¡ A\hp qX$ÆV$g 
duV$f `f "v$bpZ' _p Ap„L$X$p lp¡e R>¡. e„Ó hX¡$ V$pefdp„_p 
v$bpZ_¡ A¡L$ Qp¡½$k d|ëe ky^u h^pfhpdp„ Aph¡ R>¡. 
kpeL$g_p V$pefdp„ lp\`„`\u lhp cfsu hMs¡ bm 
gNpX$hy„ `X¡$ R>¡ s¡ sd¡ ÅZp¡ R>¡. bm gNpX$u_¡ lhp_y„ v$bpZ 
h^pfu_¡ s¡_¡ V$pefdp„ cfhpdp„ Aph¡ R>¡. bm A_¡ v$bpZ 
hÃQ¡ L„$C k„b„^ R>¡ L¡$ ?
L©$rs 3 ः L¡$V$gpL$ ^pfv$pf Mugp gC_¡ s¡_¡ A¡L$ gpL$X$p_p 
`pqV$epdp„ W$p¡L$su hMs¡ Mugp_p¡ ^pfv$pf cpN `pqV$ep sfa 
fpMu_¡ dp\p_p cpN `f l\p¡X$u dpfp¡. lh¡ buÅ¡ Mugp¡ gC 
s¡_p¡ dp\p_p¡ cpN gpL$X$p_p `pqV$ep sfa fpMu_¡ s¡_p 
^pfv$pf cpN sfa\u l\p¡X$u dpfp¡. iy„ \pe R>¡ ? Mugp¡ 
^pfv$pf bpSy>\u `pqV$epdp„ O|k¡ R>¡. `f„sy dp\p_u bpSy>\u 
`pqV$epdp„ O|ksp¡ _\u. X²$p¡INbp¡X®$ `f `u_ gNpX$sp 
A„N|W$p\u bm gNpX$u_¡ klS>sp\u `u_ gNpX$u iL$pe R>¡. 
`f„sy X²$p¡INbp¡X®$ `f A„N|W$p hX¡$ bm gNpX$u_¡ V$p„QZu 
Mp¡khp S>sp„ A„N|W$p_¡ BÅ \hp_u i¼esp lp¡e R>¡. 
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AÐepf¡ Ap`Z¡ dpÓ A¡L$ S> 
`©óW$cpN `f_p s¡_¡ g„b fl¡g bm_p¡ 
rhQpf L$fuA¡ R>uA¡.

dNS> Qgphp¡. 

L$fu Sy>Ap¡.

dNS> Qgphp¡. 

3.5 bm A_¡ v$bpZ

L$fu Sy>Ap¡.

Ap kpv$p âep¡N `f\u iy„ kdÅe R>¡ ? Mugp_p¡ ^pfv$pf cpN gpL$X$pdp„ klS>sp\u Oyk¡ R>¡. A¡_p `f\u sd_¡ 
A¡L$ hps Ýep_dp„ Aphi¡ L¡$, Mugp_p dp\p_p cpN\u bm âey¼s L$fsp„ Mugp¡ W$p¡L$hp¡ kfm b_¡ R>¡.     

ipL$cpÆ, am ky^pfsu hMs¡ ^pfv$pf R>fu\u ky^pfhy„ kfm b_¡ R>¡. byÌ$u 
R>fu D`ep¡Nu \su _\u. Aphy„ ip\u \pe R>¡ ?   

A¡L$d n¡Óam `f g„bqv$ipdp„ âey¼s bm_¡ v$bpZ (Pressure) L$l¡hpe R>¡. 

v$bpZ_p¡ A¡L$d  (Unit of Pressure) :  SI ̀ Ý^rsdp„ bm_p¡ 
A¡L$d Newton (N) R>¡. n¡Óam_p¡ A¡L$d m2 A\hp Qp¡fk 
duV$f R>¡. 

dpV¡$ v$bpZ_p¡ A¡Ld N/m2 R>¡. A¡_¡ S> `põL$g (Pa) 
L$l¡hpe R>¡. lhpdp_ ipõÓdp„ v$bpZ_p¡ A¡L$d bar R>¡. 1 bar = 
105 Pa, v$bpZ A¡ Aqv$i fpri R>¡.

 n¡Óam h^¡ sp¡ s¡ S> bm_y„ v$bpZ Ap¡Ry>„ \pe R>¡ A_¡ n¡Óam Ap¡Ry>„ \pe sp¡ s¡ S> bm_y„ v$bpZ h^¡ R>¡.
v$p.s. KV$_p `N_p srmep `lp¡mp lp¡e R>¡. s¡\u E„V$_y„ hS>_ h^y `©óW$cpN `f `X¡$ R>¡ A_¡ f¡su `f `X$sy„ 

v$bpZ Ap¡Ry>„ \pe R>¡. s¡\u KV$_p `N f¡sudp„ M|„`u S>sp„ _\u A_¡ s¡_¡ Qpghpdp„ kfmsp fl¡ R>¡. 
O_ ̀ f_y„ v$bpZ : lhpdp„ d|L¡$g b^p O_ ̀ v$p\® ̀ f lhp_y„ v$bpZ lp¡e R>¡. O_ ̀ f L„$C hS>_ d|L$uA¡ sp¡ hS>__¡ L$pfZ¡ 
O_ `f v$bpZ Aph¡ R>¡. S>¡ s¡ hS>_ `f A_¡ O_ kp\¡_p k„`L®$_p n¡Óam `f Ap^pqfs lp¡e R>¡.

_uQ¡_u ApL©$rs 3.5 âdpZ¡ L©$rs L$fp¡. iy„ Å¡hp dm¡ R>¡ ? 

dp\p `f ipL$cpÆ_p¡ V$p¡`gp¡ gC_¡ S>su bpC_¡ 
sd¡ Å¡C li¡. s¡_p dp\p `f_p V$p¡`gp_u _uQ¡ s¡ L$`Xy„$ 
fpM¡ R>¡, s¡_p¡ D`ep¡N iy„ ? 

Ap`Z¡ h^y kde A¡L$ S> õ\m¡ Dcp flu iL$sp 
_\u. sp¡ `R>u A¡L$ S> õ\m¡ ApW$ ApW$ L$gpL$ L$B fus¡ 
k|B iL$uA¡ R>uA¡ ?

bfa ̀ f\u gkfhp dpV¡$ ̀ lp¡mp ̀ pqV$ep_p¡ D`ep¡N 
ip dpV¡$ L$fhpdp„ Aph¡ R>¡ !

âhplu_y„ v$bpZ (Pressure of liquid) 

L©$rs 1 ः A¡L$ àgp[õV$L$_u bpV$gu gp¡. 10 cm gp„bu L$pQ_u _mu gp¡. _mu_p A¡L$ R>¡X$p_¡ S>fp Nfd L$fu_¡ 
bpV$gu_p srmep\u 5 cm v|f b¡kpX$p¡. (ApL©$rs 3.6) buÅ R>¡X¡$ fbf_p¡ azÁNp¡ b¡kpX$p¡. `pZu blpf _uL$m¡ _l] s¡ 
dpV¡$ bpV$gu `f _mu_u ApSy>bpSy> Nfd duZ gNpX$u v$p¡. lh¡ bpV$gudp„ \p¡Xy„$ \p¡Xy„$ `pZu cfu_¡ azÁNp¡ awgpe R>¡ s¡ 
Sy>Ap¡. A¡_p `f\u iy„ Ýep_dp„ Aph¡ R>¡ ? bpV$gu_u qv$hpg `f `Z `pZu_y„ v$bpZ Aph¡ R>¡. 

v$bpZ =   
   

bm

S>¡_p `f bm âey¼s L$e¯y R>¡ s¡ n¡Óam 



18
3.8 hpsphfZ_y„ v$bpZ

L©$rs 2ः A¡L$ àgp[õV$L$_u bpV$gu gp¡. ApL©$rs 
3.7dp„ v$ip®ìep dyS>b 1, 2, 3 A¡d v$f¡L$ õsf¡ ÅX$u 
kp¡e hX¡$ L$pZp„ `pX$p¡. ApMu bpV$gu cfpe Ðep„ ky^u 
`pZu cfp¡. ApL©$rsdp„ v$ip®ìep dyS>b `pZu_u ^pfp 
blpf _uL$msu v¡$Mpi¡. kp¥\u D`f_p rR>Ödp„\u     
_uL$msu `pZu_u ^pfp bpV$gu_u _ÆL$ `X¡$ R>¡. 
Äepf¡ kp¥\u _uQ¡ Ap`¡g rR>Ödp„\u _uL$msu ^pf 
kp¥\u v|$f `X¡$ R>¡. A¡ rkhpe A¡L$ S> õsf¡ Aph¡g b¡ 
rR>Ödp„\u     _uL$msu ^pf kdp_ A„sf¡ `X¡$ R>¡. s¡_p 
`f\u iy„ kdÅe R>¡ ? A¡L$ S> õsf¡ âhplu_y„ v$bpZ 
kdp_ lp¡e R>¡. âhplu_u KX$pC âdpZ¡ v$bpZ h^sy„ 
Åe R>¡. 

hpey_y„ v$bpZ (Gas Pressure) ः A¡L$ azÁNp_¡ dp¡Y$p\u lhp cfu_¡ awgphsp s¡ b^u bpSy>\u awgsp¡ Åe R>¡. azÁNp_¡ 
bpqfL$ rR>Ö `pX$sp s¡dp„\u lhp blpf _uL$msu Åe R>¡ A_¡ azÁNp¡ `|Z® `Z¡ awgsp¡ _\u. Ap r_funZp¡ D`f_p 
âhplu_p âep¡N_p r_óL$j® S>¡hp R>¡¡. A¡hy„ Å¡hp dm¡ R>¡ L¡$, hpey ̀ Z âhplu_u S>¡d S> ̀ pÓdp„ b„qv$õs lp¡e s¡_u qv$hpg 
`f v$bpZ Ap`¡ R>¡. v$f¡L$ âhplu A_¡ hpey_u k„op Öpey (fluid) R>¡.  `pÓdp„_p Öpey `pÓ_p v$f¡L$ `©óW$cpN `f, qv$hpg 
`f A_¡ srmep `f A„v$f\u v$bpZ âey¼s L$f¡ R>¡. Öpey v$f¡L$ qv$ipdp„ kdp_ v$bpZ âey¼s L$f¡ R>¡.
hpsphfZ_y„ v$bpZ (Atmospheric Pressure) ः `©Õhu `f b^u bpSy>A¡ lhp_y„ AphfZ R>¡. Ap AphfZ_¡ S> 
hpsphfZ L$l¡hpe R>¡. `©Õhu_p `©óW$cpN\u Apif¡ 16 km KQpB ky^u Ap hpsphfZ R>¡. s¡_u ApNm `Z Apif¡ 
400 km ky^u s¡ Arsie ApR>p õhê$`dp„ lp¡e R>¡. lhp_¡ L$pfZ¡ r_dp®Z \e¡g v$bpZ_¡ hpsphfZ_y„ v$bpZ L$l¡ R>¡. 
A¡hu L$ë`_p L$fp¡ L¡$ `©Õhu_p A¡L$d n¡Óam_p„ `©óW$cpN `f M|b gp„bp¡ A_¡ `p¡gp¡ v„$X$Np¡m d|¼ep¡ R>¡, s¡dp„ lhp R>¡. 
(ApL©$rs 3.8). Ap lhp_„y hS>_ A¡ `©Õhu qv$ipdp„ gNpX¡$gy„ bm R>¡. A¡V$g¡ L¡$ lhp_y„ v$bpZ A¡V$g¡ hS>_ A_¡ 
`©óW$cpN_p n¡Óam_p¡ NyZp¡Ñf.

kdyÖk`pV$u `f_p lhp_p v$bpZ_¡ 1 Atmosphere L$l¡ R>¡. S>¡d S>¡d kdyÖ k`pV$u\u D`f S>sp S>CA¡ s¡d 
s¡d lhp_y„ v$bpZ Ap¡Ry>„ \s„y Åe R>¡.  

1 Atmosphere = 101x103 Pa = 1 bar =103 mbar
1 mbar » 102 Pa (hectopascal )

hpsphfZ_p v$bpZ_¡ mbar A\hp hectopascal (hPa) A¡L$d hX¡$ 
v$ip®hhpdp„ Aph¡ R>¡. hpsphfZ_y„ v$bpZ lhp_p A¡L$ tbvy$ ̀ f b^u bpSy>\u lp¡e 
R>¡. Ap v$bpZ L$C fus¡ s¥epf \pe R>¡? A¡L$ b„qv$õs `pÓdp„ lhp lp¡hp\u lhp_p 
AÏ epv$[ÃR>L$ Nrs\u `pÓ_u qv$hpg kp\¡ A\X$pe R>¡. Ap Ap„sfq¾$epdp„ 
`pÓ_u qv$hpg `f bm âey¼s \pe R>¡. bm_¡ L$pfZ¡ v$bpZ s¥epf \pe R>¡.

Ap`Z¡ `Z kss dp\p `f hpsphfZ_y„ v$bpZ MduA¡ R>uA¡. `f„sy 
Ap`Zp ifuf_p `p¡gpZdp„ lhp lp¡e R>¡ A_¡ f¼shprl_uAp¡dp„ f¼s `Z 
lp¡e R>¡. A_¡ s¡_y„ v$bpZ hpsphfZ_p v$bpZ S>¡V$gy„ S> lp¡e R>¡. s¡\u `pZu 
A_¡ hpsphfZ_p v$bpZ l¡W$m L$QX$pC S>sp _\u, hpsphfZ_y„ v$bpZ 
k„syrgs \pe R>¡. kdyÖ k`pV$u\u KQpB âdpZ¡ `©Õhu_p hpsphfZ_y„ v$bpZ 
L$C fus¡ bv$gpe R>¡ s¡ ApL©$rs 3.9dp„ v$ip®ìey„ R>¡. 

3.6 âhplu_y„ v$bpZ

1 cm2

3.7 âhplu_y„ v$bpZ A_¡ õsf

1

2

3
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3.9  hpsphfZ_y„ v$bpZ

dNS> Qgphp¡. 

1 m2 `©óW$cpN ^fphsp V¡$bg `f 
kdyÖk`pV$uA¡ 101x103 Pa v$bpZ âey¼s 
lp¡e R>¡. ApV$gp âQ„X$ v$bpZ\u V¡$bg_p¡ 
`©óW$cpN s|V$u S>sp¡ _\u. 

L$fu Sy>Ap¡.

dNS> Qgphp¡. 

L$fu Sy>Ap¡.

àgp[õV$L$_u Mpgu bpV$gu A_¡ v$X$p¡ `pZu_p `©óW$cpN `f sf¡ R>¡. Äepf¡ `|Z® cf¡gu `pZu_u bpV$gu `pZu_u 
A„v$f sf¡ R>¡. s¡ `|Z® `Z¡ X|$bsu _\u. bpV$gudp„_p `pZu_p hS>__p âdpZdp„ Mpgu bpV$gu_y„ hS>_ _NÎe R>¡. 
Aphu bpV$gu `|Z® `Z¡ X|$bsu _\u A_¡ D`f `Z Aphsu _\u. A¡_p¡ A\® A¡ R>¡ L¡$ `pZu cf¡gu bpV$gu `f _uQ¡_u 
qv$ip\u âey¼s Nyê$Ðhue bm (fg) s¡_u rhfyÝ^ D`f_u qv$ip\u âey¼s bm (fb) \u k„syrgs \ey„ li¡. Ap bm 
bpV$gu_u Apk`pk_p `pZu\u Dv¹$cìey„ li¡. `pZudp„ A\hp AÞe âhpludp„ A\hp hpeydp„ hõsy `f D`f_u 
qv$ip\u âey¼s bm_¡ àgphL$ bm  (fb) L$l¡hpe R>¡. 

L|$hpdp„\u ̀ pZu L$pY$su hMs¡ v$p¡fX$p\u bp„^¡gu bpgv$u ̀ pZudp„ ̀ |Z® ̀ Z¡ X|$b¡gu lp¡e 
Ðepf¡ S>¡V$gu lgL$u gpN¡ R>¡, s¡V$gu S> `pZudp„\u blpf L$pY$sp„ cpf¡ gpN¡ R>¡, ip   
dpV¡$ ? àgphL$ bm L$C bpbs `f Ap^pqfs lp¡e R>¡ ? 

àgp[õV$L$_u A¡L$ Mpgu lgL$u bpV$gu gC_¡ s¡_y„ Y$p„L$Ï„ 
bfpbf b„^ L$fp¡. lh¡ s¡ bpV$gu `pZudp„ _pMp¡ A_¡ iy„ \pe R>¡ s¡ 
Sy>Ap¡. s¡ bpV$gu `pZudp„ sfsu fl¡i¡. bpV$gu_¡ `pZudp„ ^L¡$gsp 
s¡ _uQ¡ Åe R>¡ L¡$ s¡ Sy>Ap¡. ̂ L¡$ëep ̀ R>u ̀ Z bpV$gu D`f Aphu_¡ 
sfsu fl¡ R>¡. àgp[õV$L$_p¡ `p¡gp¡ v$X$p¡ gC_¡ `Z ApS> âep¡N L$fu 
iL$pe. (ApL©$rs 3.10) 

lh¡ àgp[õV$L$_u bpV$gu_¡ ApMu cfu_¡ Y$p„L$Ï„ b„^ L$fu 
`pZudp„ _pMp¡. bpV$gu `pZu_u A„v$f sfsu v¡$Mpi¡. Aphy„ \hp_y„ 
L$pfZ iy„ ? 

àgphL$ bm  (Buoyant Force)

 A¡L$ A¡ëeyrdr_Ad_y„ _p_y `psmy„ `sfy„ gp¡ A_¡ A¡L$ bpgv$udp„ `pZu gC_¡ s¡dp„ 
^ud¡\u X|$bpX$p¡. iy„ Å¡hp dm¡ R>¡ ? lh¡ s¡ S> `sfp_¡ hpmu_¡ _p_u bp¡V$ s¥epf L$fp¡ A_¡ 
`pZudp„ _pMp¡. bp¡V$ sf¡ R>¡ _¡ ? 

gp¡M„X$_p¡ Mugp¡ `pZudp„ X|$b¡ R>¡ `Z õV$ug_y„ dp¡Vy„$ S>lpS> sf¡ R>¡, Aphy„ L¡$d ? âhpludp„ X|$b¡gu hõsy `f àgphL$ 
bm âey¼s \sy„ lp¡hp\u hõsy_„y hS>_ Ap¡Ry>„ \e¡gy„ S>Zpe R>¡. 

duW$p `pZu_p smph L$fsp„ kdyÖ_p `pZudp„ sfhy„ kl¡gy„ lp¡e R>¡, L$pfZ L¡$ kdyÖ_p `pZu_u O_sp kpv$p 
`pZu_u O_sp L$fsp h^pf¡ lp¡e R>¡. L$pfZ L¡$ s¡dp„ npf Ap¡Nm¡gp lp¡e R>¡. Ap `yõsL$dp„ sd¡ Ágpkdp„ `pZu cfu_¡ 
s¡dp„ g]by _pMsp s¡ X$|bu Åe R>¡. `Z `pZudp„ 2 QdQu duWy„$ _p¿ep `R>u g]by _p„Msp s¡ sf¡ R>¡, s¡_p¡ Aæepk 
L$ep®¡ R>¡. duW$p_¡ L$pfZ¡ `pZu_u O_sp h^¡ R>¡ Al] Nyê$Ðhue bm L$fsp„ àgphL$ bm h^y lp¡e R>¡. Ap Dv$plfZ `f\u 
iy„ S>Zpe R>¡ ? àgphL$ bm b¡ bpbsp¡ `f Ap^pqfs lp¡e R>¡ ? 

1. hõsy_„y L$v$ - âhpludp„ X|$b¡gu hõsy_y„ L$v$ h^pf¡ lp¡e sp¡ àgphL$ bm h^pf¡ lp¡e R>¡. 
2. âhplu_u O_sp - S>¡V$gu O_sp h^pf¡ s¡V$gy„ àgphL$ bm h^pf¡ lp¡e R>¡. 

2000

100

6000 10000 h
ps

ph
fZ

_y„ 
v$b

pZ
 (k

pa
)

KQpB (m)

3.10  k„syrgs A_¡ Ak„syrgs àgphL$ bm
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fg
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L$fu Sy>Ap¡.

3.11 àgphL$ bm 

(B.k.`|h£ 287-B.k. `|h£ 212)

h¥opr_L$_p¡ `qfQe 

ApqL®$rdqX$T_y„ sÐh  ः

ApL©$rs 3.11dp„ v$ip®ìep dyS>b A¡L$ dp¡V„y$ fbf gC s¡_¡ A¡L$ tbvy$ `pk¡ L$p`p¡. s¡_p 
A¡L$ R>¡X¡$ A¡L$ _p_p¡ `Õ\f A\hp 50 gm hS>_ bp„^p¡. 

lh¡ Ap„Nmu\u fbf_p¡ buÅ¡ R>¡X$p¡ `L$X$u_¡ Ðep„ `¡_\u        
r_ip_u L$fp¡. `Õ\f_¡ lhpdp„ gV$L$sp¡ fpMu_¡ r_ip_u\u `Õ\f 
ky^u_u fbfb¢X$_u g„bpB dp`p¡. lh¡ A¡L$ `pÓdp„ `pZu cfu_¡ 
s¡dp„ X|$b¡ s¡ KQpBA¡ `Õ\f `L$X$p¡ `R>u fbf_u g„bpB dp`p¡. iy„ 
Å¡hp dþey„ ? Ap g„bpB `l¡gp_u g„bpB L$fsp„ Ap¡R>u lsu. 
`pZudp„ `Õ\f _pMsu hMs¡ M¢Q¡gp fbf_u g„bpB ^ud¡ ^ud¡ 
Ap¡R>u \pe R>¡ A_¡ s¡ `|Z® `Z¡ `pZudp„ X|$b¡ Ðepf¡ g„bpB kp¥\u 
Ap¡R>u lp¡e R>¡. `pZudp„ g„bpB Ap¡R>u \hp_y„ L$pfZ iy„ ? 

`Õ\f ̀ pZudp„ X|$bsp s¡_p ̀ f D`f_u qv$ip\u àgphL$ bm 
âey¼s \pe R>¡. `Õ\f_y„  hS>_ _uQ¡_u qv$ipdp„ âey¼s \pe R>¡. 
s¡\u _uQ¡_u qv$ip\u âey¼s Ly$g bm Ap¡Ry>„ \pe R>¡. 

Ap àgphL$ bm_y„ `qfZpd iy„ ? s¡ v$f¡L$ âhpludp„ kfMy„ S> lp¡e R>¡ L¡$ ? v$f¡L$ hõsy `f kdp_ `qfdpZdp„ S> 
àgphL$ bm lp¡e R>¡ L¡$ ? Ap âñ_p S>hpb ApqL®$rdqX$T_p sÐhdp„ A„sc|®s R>¡. A¡ sÐh R>¡ : L$p¡C hõsy_¡ Öpeydp„ 
A„is: A\hp `|Z®s: X|$bpX$hpdp„ Aph¡ Ðepf¡ s¡_p `f D`f_u qv$ip\u bm âey¼s \pe R>¡. Ap bm s¡ hõsyA¡ 
bpSy>dp„ d|L¡$g Öpey_p hS>_ S>¡V$gy„ lp¡e R>¡.  

ApqL®$rdqX$T N°uL$ h¥opr_L$ A_¡ âMf by[Ý^ipmu NrZsipõÓu lsp. 
sdZ¡ p _y„ d|ëe ip¡Ýey„. s¡d_y„ cp¥rsL$ipõÓdp„ `¥X$p k„b„^u_y„ op_ N°uL$ 
k¥Þe_¡ fp¡d_ k¥Þe kp\¡ gX$hpdp„ D`ep¡Nu rkÝ^ \ey„. c|rdrs A_¡ 
ep„rÓL$udp„ s¡dZ¡ L$f¡g L$pe®A¡ s¡d_¡ ârk[Ý^ A`phu. bp\V$bdp„ _lphp 
S>sp blpf _uL$msp `pZu_¡ Å¡C_¡ s¡dZ¡ D`f_p sÐh_u ip¡^ L$fu. 
"eyf¡L$p', "eyf¡L$p' A¡V$g¡ L¡$ "d_¡ dmu Ney„', d_¡ dmu Ney„. A¡d b|dp¡ `pX$sp 
s¡Ap¡ A¡ S> Ahõ\pdp„ fõsp `f v$p¡X$u Nep lsp„. 

dNS> Qgphp¡. ApqL®$rdqX$T_p sÐh A_ykpf `pR>gp âep¡N_p r_funZ_y„ õ`óV$uL$fZ L$fp¡.

 ApqL®$rdqX$T_y„ sÐh M|b S> D`ep¡Nu R>¡. S>lpS>, kbdfu__u fQ_pdp„ Ap sÐh hp`fhpdp„ Aph¡ R>¡. 
"vy$Á^spdp`L$' A_¡ "ApÖ®spdp`L$' S>¡hp D`L$fZp¡ Ap sÐh `f Ap^pqfs R>¡.

L$p¡C hõsy_¡ âhpludp„ _pMsp s¡ hõsy âhpludp„ X|$bi¡, D`f Aphu_¡ sfi¡ L¡$ âhplu_u A„v$f sfi¡ s¡ L$C 
fus¡ _½$u \pe R>¡ ?

1. hõsy_p hS>_ L$fsp„ àgphL$ bm h^y lp¡e sp¡ hõsy sf¡ R>¡. 
2. hõsy_p hS>_ L$fsp àgphL$ bm Ap¡Ry>„ lp¡e sp¡ hõsy X|$b¡ R>¡. 
3. àgphL$ bm hõsy_p hS>_ S>¡V$g„y S> lp¡e sp¡ hõsy âhplu_u A„v$f sf¡ R>¡. 
D`f_pdp„ Ak„syrgs bm ¼ep R>¡ ? 

iy„ sd¡ ÅZp¡ R>p¡?
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NZ¡gp Dv$plfZp¡
Dv$p. 1. `pqV$ep `f fpM¡gp A¡L$ _põsp_p X$åbp_p 
srmep_y„ n¡Óam 0.25m2 A_¡ s¡_y„ hS>_ 50 N R>¡. sp¡ 
s¡ X$åbpA¡ `pqV$ep `f âey¼s L$f¡gy„ v$bpZ ip¡^p¡. 
Ap`¡gu dprlsu : n¡Óam= 0.25 m2, X$åbp_y„ hS>_ 
= 50 N, v$bpZ = ?

v$bpZ = bm
n¡Óam 

 = 
   50 N
0.25 m2  = 200 N/m2

Dv$p. 2. Å¡ `pZu_u O_sp  103 kg/m3 A_¡ gp¡M„X$_u 
O_sp 7.85 x 103 kg/m3  lp¡e sp¡ gp¡M„X$_u kp`¡n 
O_sp ip¡^p¡. 
Ap`¡gu dprlsu : `pZu_u O_sp =  103 kg/m3, 
gp¡M„X$_u O_sp = 7.85 x 103 kg/m3 

gp¡M„X$_u kp`¡n O_sp = ?
gp¡M„X$_u kp`¡n O_sp = gp¡M„X$_u O_sp 

`pZu_u O_sp

     =  7.85 x 103 kg/m3

        103 kg/m3
 = 7.85

Dv$p. 3. õ¾y$_p R>¡X$p_y„ n¡Óam 0.5 mm2 A_¡ s¡_y„ hS>_ 
0.5 N R>¡ s¡ õ¾y$A¡ gpL$X$p_p `pqV$ep `f âey¼s L$f¡g 
v$bpZ ip¡^p¡. (Padp„ ) 
Ap`¡gu dprlsu : n¡Óam = 0.5 x10-6 m2  
õ¾y$_y„ hS>_ = 0.5 N, v$bpZ =? 

v$bpZ = hS>_
n¡Óam 

 = 
     0.5N
(0.5x10-6m2)  = 106 N/m2 

          = 106 Pa
Dv$p. 4. A¡L$ ^psy_p `pÓ_y„ hS>_ 10 kg , s¡_u g„bpB 
50 cm, KQpB 10 cm A_¡ `lp¡mpC 20 cm R>¡. 
(ApL©$rs) V¡$bg `f ^psy_„y `pÓ _uQ¡_p `©óW$cpN `f 
d|L$sp s¡Z¡ âey¼s L$f¡g v$bpZ ip¡^p¡. ABCD, CDEF 
A_¡ BCFG L$C [õ\rsdp„ v$bpZ dlÑd li¡ s¡ 
S>Zphp¡. 

Ap`¡gu dprlsu : ^psy_p `pÓ_y„ hS>_ = mg 
=10 x 9.8 =98 N

`©óW$cpN ABCD dpV¡$, g„bpB = 50 cm, 
   `lp¡mpC = 20 cm.
n¡Óam = g„bpB x `lp¡mpB = 50 cm x 20 cm 
      = 1000 cm2 = 0.1m2

v$bpZ = hS>_
n¡Óam 

  = 
  98
(0.1) = 980 Pa

`©óW$cpN CDEF  dpV¡$, g„bpB = 50 cm, 
   `lp¡mpC = 10 cm
n¡Óam = g„bpB x `lp¡mpB = 50 cm x 10 cm

= 500 cm2  = 0.05 m2

v$bpZ = hS>_
n¡Óam 

  = 
  98
(0.05)  = 

 9800
   5 =1960 Pa

`©óW$cpN BCFG dpV¡$, g„bpB = 20 cm, 
   `lp¡mpB = 10 cm
n¡Óam = g„bpB x `lp¡mpB = 20 cm x 10 cm
   = 200 cm2 = 0.02 m2

v$bpZ = hS>_
n¡Óam 

 =    98 N
0.02 m2

  

= 4900 Pa ः dlÑd v$bpZ

\ S>¡V$gy„ k„`L®$ n¡Óam Ap¡Ry>„, s¡V$gy„ v$bpZ h^pf¡. 

Dv$p. 5. A¡L$ k„N¡dfdf_p Vy$L$X$p_y„ hS>_ lhpdp„ 100 g 
R>¡. s¡_u O_sp 2.5g/cc lp¡e sp¡ `pZudp„ s¡_y„ hS>_ 
L¡$V$gy„ \i¡ ? 

`v$p\®_u OV$_p A_¡ kp`¡n O_sp :

O_sp = 
Öìedp_

L$v$
, O_sp_p¡ S.I. `Ý^rsdp„ A¡L$d kg/m3  R>¡. `v$p\®_u iyÝ^sp _½$u L$fsu hMs¡   O_sp_p¡ 

NyZ^d® D`ep¡Nu \pe R>¡. `v$p\®_u kp`¡n O_sp `pZu_u O_sp_u syg_pdp„ ìe¼s L$fhpdp„ Aph¡ R>¡. kp`¡n 

O_sp = 
`v$p\®_u O_sp

L$v$ , A¡ kdp_ fpri_p¡ NyZp¡Ñf âdpZ lp¡hp\u s¡_p¡ A¡L$d _\u. kp`¡n O_sp_¡ S> 

`v$p\®_y„ "rhrióV$ Nyê$Ðh' L$l¡ R>¡. 
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1. Mpgu S>Áep `|fp¡.  
A. SI  `Ý^rsdp„ bm_p¡ A¡L$d ......... R>¡. 
 (X$pC_, Þe|V$_, Äe|g)
Ap. Ap`Zp„ ifuf ̀ f lhp_y„ v$bpZ ........_p v$bpZ 

S>¡V$gy„ lp¡e R>¡. 
 (hpsphfZ_p, kdyÖ_p srmep `f_p, 

AhL$pidp„_p) 
B. L$p¡C hõsy dpV¡$ Sy>v$p Sy>v$p ......âhpludp„ àgphL$ 

bm .......... lp¡e R>¡. 
 (A¡L$kdp_, O_sphpmp, rcÞ_ n¡Óamhpmp) 
C. SI `Ý^rsdp„ v$bpZ_p¡ A¡L$d ...... R>¡. 
 (N/m3, N/m2, kg/m2, Pa/m2)

2. dpfp¡ Å¡X$uv$pf ip¡^p¡ !

"A' rhcpN  "b' rhcpN 
1. Öpey A. h^y v$bpZ
2. byÌ$u R>fu  Ap. hpsphfZ_y„ v$bpZ
3. AZuv$pf kp¡e  B. rhrióV$ Nyê$Ðh
4. kp`¡n O_sp C. Ap¡Ry>„ v$bpZ 
5. l¡¼V$p¡ `põL$g D. b^u qv$ipdp„ kdp_ v$bpZ

3. _uQ¡_p âñp¡_p V|„$L$dp„ S>hpb gMp¡. 
A. `pZu _uQ¡ àgp[õV$L$_y„ `pÓ R>p¡X$sp s¡ `pZudp„ 

X|$bi¡ L¡$ `pZu_p `©óW$cpN `f Aphi¡ ? L$pfZ 
gMp¡. 

Ap. dpg gC S>_pf cpf¡ hpl_p¡_p `¥X$p„_u k„¿ep h^y 
lp¡e R>¡, ip dpV¡$ ? 

B. Ap`Zp„ dp\p `f Apif¡ L¡$V$gu lhp_p¡ cpf lp¡e 
R>¡ ? s¡ Ap`Z_¡ ip dpV¡$ A_ychpsp¡ _\u ? 

4. Aphy„ ip\u \pe R>¡ ? 
A. kdyÖ_p `pZu L$fsp duW$p `pZudp„ S>lpS> h^pf¡ 

X|$b¡ R>¡. 
Ap. ^pfv$pf R>fu\u am klS>sp\u ky^pfu iL$pe R>¡. 
B. b„^_u qv$hpg srmep `pk¡ `lp¡mu lp¡e R>¡. 
C. Ec¡gu bk A¡L$pA¡L$ h¡N g¡ sp¡ âhpku `pR>m_u 

qv$ipdp„ ^L¡$gpe R>¡. 

5. _uQ¡_y„ L$p¡óV$L$ `|Z® L$fp¡. 

Öìedp_ (kg) L$v$  (m3) O_sp (kg/m3)
350 175 -
- 190 4

^psy_u O_sp 
(kg/m3)

`pZu_u O_sp 
(kg/m3)

kp`¡n O_sp

- 103 5
8.5 x103 103 -

hS>_  (N) n¡Óam (m2) v$bpZ  (Nm-2)
- 0.04 20000

1500 500 -

6. A¡L$ ^psy_u O_sp 10.8 x103  kg/m3  R>¡, sp¡ 

^psy_u kp`¡n O_sp ip¡^p¡.  (S>hpb ः 10.8)
7. A¡L$ hõsy_y„ L$v$ 20 cm3 A_¡ Öìedp_  50 g R>¡. 

`pZu_u O_sp  1 g cm-3 lp¡e sp¡ s¡ hõsy `pZudp„ 

sfi¡ L¡$ X|$bi¡ ? (S>hpb ः X|$bi¡)
8. 500 g Öìedp_hpmp, àgp[õV$L$ AphfZ\u b„^ L$f¡g 

Mp¡Mp_y„ L$v$ 350 cm3  R>¡. `pZu_u O_sp 1 g cm-3 
lp¡e sp¡ Mp¡My `pZu `f sfi¡ L¡$ X|$bi¡ ? Mp¡MpA¡ 
bpSy> L$f¡g `pZu_y„ Öìedp_ L¡$V$gy„ li¡ ?

      (S>hpb ः X|$bi¡, 350 g)

D`¾$d :
 `pW$dp„ Ap`¡g b^u L©$rs_y„ dp¡bpCg ap¡_\u rQÓuL$fZ 

L$fp¡ A_¡ buÅ_¡ dp¡L$gp¡. 

Ap`¡gu dprlsu : lhpdp„ hS>_ 100 g 
O_sp 2.5g/cc  \ L$v$ = hS>_/O_sp = 100g/2.5 g/cc  = 40 cc
dpV¡$ ApqL®$rdqX$T_p sÐh A_ykpf `pZu dp„ X|$bpX$ép `R>u Vy$L$X$p_p L$v S>¡V$gy„ S> 40 cc `pZu bpSy>dp„ S>i¡. Ap 
`pZu_p hS>_ S>¡V$gp¡ A¡V$g¡ L¡$ 40g S>¡V$gp¡ OV$pX$p¡ Vy$L$X$p_p hS>_dp„ \i¡. 
\ `pZudp„ hS>_ = 100 g  -  40g = 60 g

õhpÝepe
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4. âhplrhÛys A_¡ Qy„bL$Ðh 

epv$ L$fp¡. AÏdp„ ¼ep ¼ep OV$L$ lp¡e R>¡ ? 

L$fu Sy>Ap¡.

4.1 (A) rhÛys `qf`\

4.1 (Ap) rhÛys `qf`\

AÏdp„ Bg¡¼V²$p¡_ (F>Zcpqfs L$Z) A_¡ âp¡V$p¸_ (O_cpqfs L$Z) lp¡e R>¡. s¡\u A¡L„$v$f¡ hõsy rhÛys ×[óV$A¡ 
sV$õ\ (neutral) lp¡e R>¡. s¡ R>sp„ `Z AÏ lp¡hp\u s¡dp„ F>Zcpf A_¡ ^_cpf lp¡e R>¡. dpV¡$ A¡d L$lu iL$pe L¡$ 
Ap`Zu Apk`pk_u hõsyAp¡dp„ `yóL$m âdpZdp„ "rhÛys âcpf' fl¡gp¡ lp¡e R>¡. L$pQ_p¡ krmep¡ f¡idu L$`X$p `f 
Oksp„ iy„ \pe R>¡ ? hõsy âcpqfs L$C fus¡ \pe R>¡. [õ\f A_¡ Qgâcpf L$p¡_¡ L$l¡ R>¡ ? Qg rhÛys A¡L$ hõsy `f\u 
buÆ hõsy ̀ f õ\p_p„sqfs \pe R>¡. A¡ F>Z cpf L$l¡hpe R>¡. QgF>Zcpqfs L$Zp¡_¡ Bg¡¼V²$p¡_ L$l¡hpe R>¡. Ap F>Zcpf 
âhprls L$fu iL$pe L¡$ ? S>¡ fus¡ `pZu KQpB `f\u _uQ¡_p cpN sfa hlu Åe R>¡, s¡ âdpZ¡ rhÛys_¡ âhprls L$fu 
iL$pe L¡$ ? [õ\f hõsy_¡ Nrs Ap`hp dpV¡$ bm Ap`hy„ ̀ X¡$ R>¡ s¡ sd¡ iuMu Nep R>p¡. Å¡ L$p¡C kyhplL$dp„\u Bg¡¼V²$p¡Þk_¡ 
Nrs Ap`u âhprls, L$fhpdp„ Aph¡ sp¡ Ap`Z_¡ "âhpl rhÛys' dm¡ R>¡¡. 
âhplrhÛys (Current Electricity) : Äepf¡ hpv$mpdp„\u huS>mu S>du_ `f `X¡$ R>¡. Ðepf¡ dp¡V$p âdpZdp„ 
rhÛysâhpl hl¡ R>¡. Ap`Z_¡ \su L$p¡C`Z k„h¡v$_p dNS> sfa S>sp„ k|ÿd rhÛysâhpl_¡ L$pfZ¡ \pe R>¡. Ofdp„ 
spfdp„\u, rhÛys bëbdp„\u D`L$fZdp„\u hl¡sp rhÛys âhpl_p¡ sd_¡ `qfQe R>¡ S>. f¡qX$Ap¡_p rhÛys L$p¡idp„\u 
(electric cells) A_¡ dp¡V$f_u b¡V$fudp„\u O_cpqfs A_¡ F>Zcpqfs A¡hp b„_¡ L$Zp¡_p hl__¡ L$pfZ¡ rhÛysâhpl 
r_dp®Z \pe R>¡. 
[õ\frhÛys rhch (Electrostatic Potential) : `pZu A\hp âhplu `v$p\® KQpBA¡\u _uQpZhpmp cpN 
sfa hl¡ R>¡. DóZsp l„d¡ip h ŷ DóZspdp_ ^fphsu hõsy\u Ap¡Ry>„ DóZspdp_ ^fphsu hõsy sfa hl¡ R>¡. s¡ S> 
âdpZ¡ O_cpf_u âh©rÑ h ŷ rhÛys õsf_p tbvy$\u Ap¡R>p rhÛys õsf_p tbvy$ sfa hl¡hp_u lp¡e R>¡. rhÛyscpf_p 
hl__u qv$ip _½$u L$f_pf Ap rhÛys_p õsf_¡ [õ\frhÛys rhch (electrostatic potential) L$l¡ R>¡.
rhchp„sf (Potential difference) : ^p¡^_u KQpB "Nfd A_¡ W„$X$u hõsydp„ DóZspdp__p¡ saphs, A¡ S> 
âdpZ¡ b¡ tbvy$_p rhch_p¡ saphs A¡V$g¡ rhchp„sf'.

Å¡X$Zu dpV¡$_p¡ sp„bp_p¡ spf gC_¡ ApL©$rs 4.1 (A)dp„ 
v$ip®ìep âdpZ¡ `qf`\ s¥epf L$fp¡. bëbdp„\u rhÛys âhpl 
hl¡sp¡ v¡$Mpsp¡ _\u. Ap `qf`\dp„ ApL©$rs 4.1 (Ap)dp„ 
v$ip®ìep dyS>b bÅfdp„ dmsp¡ A¡L$ v$p¡Y$ ìlp¡ëV$_p¡ k|L$p¡ rhÛys 
L$p¡i Å¡X$p¡. lh¡ spfdp„\u rhÛysâhpl hl¡ R>¡. A¡ bëb Qpgy \ep¡ 
s¡_p `f\u kdÅi¡. rhÛysL$p¡i_p b¡ R>¡X$p hÃQ¡_p rhchp„sf_¡ 
L$pfZ¡ spfdp„\u Bg¡¼V²$p¡Þk âhprls \pe R>¡ A_¡ s¡ rhÛysL$p¡j_p 
F>Z R>¡X$p\u O_ R>¡X$p sfa hl¡ R>¡. kp„L¡$rsL$ rhÛysâhpl rhfyÝ^ 
qv$ipdp„ hl¡ R>¡ A_¡ s¡ ApL©$rsdp„ bpZ hX$¡ v$ip®ìey„ R>¡. rhÛys 
`qf`\ A¡V$g¡ iy„ s¡ ApS> `pW$dp„ ApNm Å¡Ciy„. 

ApL©$rs 4.1 (A)dp„ rhÛysL$p¡i _ lp¡hp\u L„$C `Z 
rhchp„sf _\u. dpV¡$ rhÛysâhpl hl¡sp¡ _\u. `qf`\dp„ 
rhÛysL$p¡i_¡ L$pfZ¡ rhchp„sf r_dp®Z \sp S> [õ\f rhÛysâhpl 
hl¡hp gpN¡ R>¡. (ApL©$rs 4.1 Ap) rhchp„sf_p¡ SI  `Ý^rsdp„ 
A¡L$d ìlp¡ëV$ (Volt) R>¡. A¡ rhi¡ Ap`Z¡ ApNm_p ^p¡fZdp„ 
h^y dprlsu d¡mhuiy„. 
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A¡L$ _mudp„\u hl¡sp¡ `pZu_p¡ âhpl L$C fus¡ dp`hp¡ ? rhrióV$ kdedp„ s¡dp„\u 
L¡$V$gp rgV$f `pZu Apìey„, s¡_p `f\u s¡ ip¡^u iL$pe. sp¡ `R>u rhÛysâhpl L$C fus¡ 
dp`ip¡ ? 

L$fu Sy>Ap¡.

A¡L$ _L$pdp¡ k|L$p¡ rhÛysL$p¡i gC_¡ s¡_y„ blpf_y„ AphfZ 
L$pY$p¡. s¡_u A„v$f A¡L$ ka¡v$ ^psy_y„ AphfZ v$¡Mpi¡. s¡ S>ks 
(Zn) ^psy_y„ AphfZ R>¡. A¡ L$p¡i_p¡ F>Z R>¡X$p¡ R>¡. lh¡ Ap 
AphfZ `Z ^ud¡\u ap¡X$p¡. S>ks_p AphfZ_u A„v$f buSy>„ 
A¡L$ AphfZ lp¡e R>¡. Ap b„_¡ AphfZ_u hÃQ¡ rhÛys 
A`OV$_u cf¡gu lp¡e R>¡. rhÛys A`OV$_udp„ (Electrolyte) 
^_cpqfs A_¡ F>Z cpqfs Ape_ lp¡e R>¡. s¡_p Üpfp 
rhÛys_y„ hl_ \pe R>¡. Ap A`OV$_u A¡V$g¡ ZnCl2 (tTL$ 
¼gp¡fpCX$) A_¡ NH4Cl (A¡dp¡r_Ad ¼gp¡fpCX$) _y„ cu_y„ 
rdîZ lp¡e R>¡. L$p¡i_p dÝecpNdp„ A¡L$ N°¡apBV$_p¡ krmep¡ 
lp¡e R>¡. A¡ L$p¡i_p¡ O_ R>¡X$p¡ lp¡e R>¡. krmep_p blpf_p 
cpNdp„ MnO2 (d¢N¡_uT X$peAp¸¼kpCX$) _u `¡õV$ cf¡gu 
lp¡e R>¡. Ap b^p fpkperZL$ `v$p\p£_u fpkperZL$ âq¾$ep 
Üpfp b„_¡ R>¡X$p ̀ f (graphite rod, zinc) rhÛyscpf s¥epf 
\pe R>¡ A_¡ `qf`\dp„\u rhÛysâhpl hl¡ R>¡. 4.2 k|L$p¡ rhÛys L$p¡i

rhQpf L$fp¡.

rhÛys âhpl rhÛyscpqfs L$Zp¡_p hl__¡ L$pfZ¡ r_dp®Z \pe R>¡ s¡ Ap`Z¡ Å¡ey„. A¡L$ spfdp„\u, A¡L$ k¡L„$X$dp„ 
hl¡sp rhÛyscpf_¡ A¡L$d rhÛysâhpl L$lu iL$pe. rhÛysâhpl_p¡ (Ampere) A¡L$d Ly$gp¡d ârs k¡L„$X$ A¡V$g¡ L¡$ 
A¢r`Af R>¡. 

1 Ampere = 1A = 1 Coulomb/1 second = 1 C/s   rhÛysâhpl A¡ Aqv$i fpri R>¡. 

rhÛysL$p¡i (Electric cell) ः L$p¡C `qf`\dp„ kss rhÛyscpf_p¡ âhpl r_dp®Z L$fhp dpV¡$ õÓp¡s_u S>ê$f lp¡e R>¡, 

Aphy„ A¡L$ kpdpÞe kp^_ A¡V$g¡ rhÛysL$p¡i ApS>¡ rhrh^ âL$pf_p rhÛysL$p¡i D`gå^ R>¡. S>¡ OqX$epm\u dp„X$u_¡ 

kbdfu_ ky^u_p A_¡L$ e„Óp¡dp„ hp`fhpdp„ Aph¡ R>¡. rhÛysL$p¡i `¥L$u kp¥f L$p¡i (solar cell) rhi¡ sd¡ ÅZsp S> 

lip¡. rhrh^ rhÛysL$p¡ip¡_y„ dy¿e L$pe® s¡_p b¡ R>¡X$p hÃQ¡_y„ rhchp„sf L$ped fpMhp_y„ R>¡. rhÛysL$p¡i rhÛyscpf `f 

L$pe® L$fu_¡ rhchp„sf L$ped fpM¡ R>¡. s¡ sd¡ ApNm iuMip¡. 

lpgdp„ rhÛysL$p¡i_p L¡$V$gpL$ âL$pf hp`fhpdp„ Aph¡ R>¡, s¡ rhi¡ Ap`Z¡ dprlsu d¡mhuiy„.

k|L$p¡ rhÛysL$p¡i (Dry Cell) : Ap`Zp„ f¡qX$Ap¡dp„, c]s `f_u OqX$epmdp„ b¡V$fudp„ Ap k|L$p rhÛysL$p¡i b¡kpX¡$gp 

lp¡e R>¡. s¡ 3-4 ApL$pfdp„ D`gå^ lp¡e R>¡. k|L$p rhÛysL$p¡i_u fQ_p ApL©$rs 4.2dp„ v$ip®ìep âdpZ¡ lp¡e R>¡. 

Ap rhÛysL$p¡idp„ cu_pihpmy„ rdîZ hp`fhp_¡ L$pfZ¡ fpkperZL$ âq¾$ep d„v$`Z¡ Qpg¡ R>¡. dpV¡$ A¡dp„\u h^y 
rhÛysâhpl d¡mhu iL$pe _l]. âhplu `v$p\®_p¡ D`ep¡N L$f_pfp rhÛys L$p¡ip¡_u syg_pdp„ s¡_u L$pmdep®v$p  (shelf 
life) h^pf¡ lp¡e R>¡. k|L$p rhÛysL$p¡i hp`fhpdp„ kfm lp¡e R>¡. L$pfZ L¡$ s¡ Dcp, ApX$p, Óp„kp `Z fpMu iL$pe R>¡ 
A_¡ Qpgsp kp^_p¡dp„ `Z klS>sp\u hp`fu iL$pe R>¡. 

^_ AN°

F>Z AN°

k„fnL$ 
L$hQ

d¸„N¡_uT 
X$peAp¡¼kpBX$

S>ks_y„ 
ApÃR>pv$_

rhcpS>L$

L$pb®_ 
Bg¡¼V²$p¡X$

rhÛys 
A`OV$_u
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g¡X$ - A¡rkX$ rhÛysL$p¡i (Lead-Acid Cell) ः ApL©$rs 
4.3dp„ g¡X$-A¡rkX$ rhÛysL$p¡i_u fQ_p v$ip®hu R>¡. 
Ap âL$pf_p rhÛysL$p¡i_¡ rhÛysrhdp¡Q_ (Electrical 
discharge) \ep `R>u afu\u rhÛyscpqfs L$fu iL$pe R>¡. 
g¡X$-A¡rkX$ rhÛysL$p¡idp„ A¡L$ rhÛysAN° (Pb) kukp_p¡ 
A_¡ buÅ¡ rhÛysAN° (electrode) g¡X$ X$peAp¸¼kpCX$_p¡ 
lp¡e R>¡. S>¡_¡ d„v$ këãeyqfL$ A¡rkX$dp„ X|$bpX¡$gp lp¡e R>¡. 
(PbO2) _p rhÛys AN° `f ^_cpf A_¡ (electrode) 
_p rhÛysAN° `f F>Zcpf lp¡e R>¡. b„_¡ hÃQ¡ Apif¡ 2V 
S>¡V$gy„ rhchp„sf lp¡e R>¡. L$p¡idp„_p `v$p\p£_u fpkperZL$ 
âq¾$ep hX¡$ b„_¡ rhÛysAN°p¡ `f rhÛyscpf s¥epf \pe R>¡ A_¡ 
`qf`\dp„\u rhÛysâhpl hl¡ R>¡. 

rgr\Ad (Li) Ape_ 
rhÛys L$p¡i Ap^yr_L$ 
kp^_p¡dp„ hp`fhpdp„ Aph¡ 
R>¡. v$p.s. õdpV®$ap¡_, g¡`V$p¡` 
hN¡f¡. Ap OV$ afu\u cpqfs 
L$fu iL$pe R>¡. S>¡dp„ Ni-Cd  
L$p¡i L$fsp„ h^y DÅ® k„N°rls 
L$fhpdp„ Aph¡ R>¡. 

ip¡^p¡.

Ap âL$pf_p rhÛysL$p¡idp„ dp¡V$p âdpZdp„ rhÛysâhpl ̀ |fp¡ ̀ pX$hp_u 
ndsp lp¡e R>¡. s¡\u dp¡V$f, V²$L$, dp¡V$f kpeL$g, AM„X$ rhÛysi[¼s 
`yfhW$pe„Ó (UPS), dp„ g¡X$-A¡rkX$ rhÛysL$p¡i hp`fhpdp„ Aph¡ R>¡. 
r_L$g-L¡$X$rdAd L$p¡i (Ni-Cd cell) ः lpgdp„ A¡hp Sy>v$p„-Sy>v$p„ kp^_p¡, 
D`L$fZp¡ D`gå^ R>¡. S>¡ Al] Ðep„ gC S>hp `X¡$ R>¡. Aphp kp^_p¡ dpV¡$ 
r_L$g L¡$X$rdAd rhÛysL$p¡i h`fpe R>¡. S>¡ 1.2 V rhchp„sf Ap`¡ R>¡ 
A_¡ afu\u cpqfs L$fu iL$pe R>¡. 
rhÛys `qf`\ (Electric Circuit) : ApL©$rs 4.4 (A)dp„ v$ip®ìep 
âdpZ¡ L$p¡i^pfL$(cell holder), rhÛysbëb A_¡ Qp`_¡ Å¡X$pZ dpV¡$_p 
rhÛyshplL$ spf kp\¡ Å¡X$sp bëb âL$pris \pe R>¡. A\p®s¹ bëbdp„\u 
rhÛysâhpl hl¡ R>¡ A_¡ bëb âL$pris \pe R>¡. L$p¡i L$pY$u g¡sp„ S> 
bëbdp„\u rhÛysâhpl M„qX$s \pe R>¡ A_¡ bëb âL$pris \sp¡ b„^      
\pe R>¡. Ap âL$pf_p rhÛys OV$L$p¡_p Å¡X$pZ_¡ rhÛys `qf`\ L$l¡hpe 
R>¡. ApL©$rs 4.4 (b)dp„ rhÛys `qf`\ v$ip®ìep¡ R>¡. rhÛysL$p¡i Ap 
r_ip_u\u v$ip®ìep¡ R>¡ ! ः  .4.4 (b) kpv$p¡ rhÛys `qf`\

rhÛys L$p¡i

àgN Qp`

rhÛys bëb

4.4 (A) L$p¡i^pfL$

4.3 g¡X$ - A¡rkX$ rhÛysL$p¡i

^_ AN° F>Z AN°

g¡X$ 
X$peAp¡¼kpBX$

kuky

rhÛys A`OV$_

Ap`Zp„ Ofdp„ `Z rhÛys `qf`\_y„ Å¡X$pZ L$f¡gy„ lp¡e R>¡, `f„sy s¡dp„ 
rhÛysL$p¡i_¡ bv$g¡ blpf\u spf dpfas¡ rhÛys `|fhW$p¡ `|fp¡ `pX$hpdp„ Aph¡ R>¡. A¡ 
rhi¡ sd¡ ApNm iuMip¡. 
L$p¡i_y„ Å¡X$pZ : rhÛys`qf`\dp„ L¡$V$guL$ hpf A¡L$ L$fsp„ h^pf¡ L$p¡i b¡kpX¡$gp sd¡ 
Å¡ep li¡. V²$p[ÞTõV$f f¡qX$Ap¡dp„ 2-3 k|L$p L$p¡i ¾$rdL$ Å¡X$pZ\u Å¡X$pe¡gp v¡$Mpe 
R>¡. Aphy„ L$fhp_p¡ DØ¡i, A¡L$ L$p¡i_p rhchp„sf L$fsp„ h^pf¡ rhchp„sf d¡mhhp_p¡ 
lp¡e R>¡. S>¡\u h^y rhÛysâhpl d¡mhu iL$pe R>¡. ApL©$rs 4.5 (Ap)dp„ v$ip®ìep 
âdpZ¡ rhÛysL$p¡i Å¡X$sp„ s¡ L$p¡i_¡ b¡V$fu (Battery of cells)  L$l¡hpe R>¡. Ap 
¾$rdL$ Å¡X$pZdp„ A¡L$ L$p¡i_p¡ ^_ R>¡X$p¡ buÅ L$p¡i_p F>Z R>¡X$p kp\¡ A_¡ buÅ 
L$p¡i_p¡ O_ R>¡X$p¡ ÓuÅ L$p¡i_p F>Z R>¡X$p kp\¡ Å¡X¡$gp¡ lp¡e R>¡. s¡\u Å¡ v$f¡L$ L$p¡i_p¡ 
rhchp„sf 1 V lp¡e sp¡ ÓZ L$p¡i_p¡ Ly$g rhchp„sf 3 V \i¡. 
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L$fu Sy>Ap¡.

dNS> Qgphp¡. bÅfdp„ dmsu dp¡V$f_u b¡V$fu sd¡ Å¡C li¡, s¡_¡ L$p¡i _ (cell) L$l¡sp b¡V$fu 
(Battery)  ip dpV¡$ L$l¡hpe R>¡ ? 

rhÛysâhpl_y„ Qy„bL$ue `qfZpd : (Magnetic effects of electric current)  

(A) (Ap)

4.6 âhpl rhÛys_y„ Qy„bL$ue `qfZpd

Qy„bL$ue kp¡e A¡L$ _p_y„ Qy„bL$ S> lp¡e R>¡ s¡ sd¡ ÅZp¡ R>p¡. `Ë$u Qy„bL$_¡ Qy„bL$ue kp¡e_u _ÆL$ gC S>sp„ kp¡e_u 
qv$ip bv$gpe R>¡ s¡ sd¡ Å¡ey„. `qf`\dp„\u rhÛysâhpl Qpgy L$fsp„ Qy„bL$ue kp¡e_u qv$ip bv$gpe R>¡. s¡_y„ sd¡    
r_funZ L$e¯y. A¡V$g¡ L¡$ spfdp„\u rhÛysâhpl `kpf \pe Ðepf¡ Qy„bL$ue n¡Ó r_dp®Z \pe R>¡. lpÞk rÀ[õsA_ 
Ap¡fõV¡$X$ _pd_p h¥opr_L¡ kp¥â\d Ap r_funZ _p¢Ýey„. V|„$L$dp„, L$p¡C spfdp„\u rhÛysâhpl `kpf L$fhpdp„ Aphsp s¡ 
spf_u afs¡ Qy„bL$ue n¡Ó r_dp®Z \pe R>¡. 

4.7 rhÛysQy„bL$

L©$rs 2 ः A¡L$ duV$f rhÛys Ahfp¡^L$ AphfZ ̂ fphsp¡ sp„bp_p¡ 
[õ\rsõ\p`L$ spf gC_¡ A¡L$ gp„bp õ¾y$ afs¡ h]V$pmp¡. ApL©$rs 
4.7dp„ v$ip®ìep dyS>b spf_p b¡ R>¡X$p `qf`\ kp\¡ Å¡Xp¡. 
`qf`\dp„ rhÛysL$p¡i A_¡ Qp„` `Z Å¡X$p¡. õ¾y$_u _ÆL$ 2-4 
gp¡M„X$_u V$p„QZu d|L$p¡. lh¡ Qp„` b„^ L$fu_¡ `qf`\dp„\u 
rhÛysâhpl iê$ L$fp¡. V$p„QZuAp¡ õ¾y$_p¡ R>¡X$p `f Qp¢V¡$gu Å¡hp 
dmi¡. Qp„` Mp¡gu _pMsp„ S> V$p„QZuAp¡ Qp¢V¡$gu [õ\rsdp„ 
S> fl¡i¡ L¡$ ? 

4.5 rhÛysL$p¡i_u Å¡X$Zu

L©$rs 1 ः A¡L$ qv$hpkmu_u `¡V$u S>¡hu _L$pdu X$budp„_u A„v$f_u V²$¡ 
gp¡. s¡dp„ A¡L$ _p_u Qy„bL$ue kp¡e d|L$p¡. lh¡ Å¡X$pZ dpV¡$_p¡ gp„bp¡ 
spf gC_¡ s¡ V²¡$ afs¡ h]V$pmp¡. rhÛysL$p¡i, àgN, Qp`, spf A_¡ 
bëb Å¡X$u_¡ `qf`\ `|Z® L$fp¡. (ApL©$rs 4.6)

lh¡ Qy„bL$ue kp¡e_u [õ\rs Sy>Ap¡. A¡L$ ̀ Ë$u Qy„bL$ s¡ Qy„bL$ue 
kp¡e `pk¡ gC ÅAp¡. iy„ Å¡hp dþey„ ? Qy„bL$ue kp¡e `f _S>f 
fpMu_¡ `qf`\_u Qp„` v$pbp¡. bëb âL$pris \i¡ A¡V$g¡ 
rhÛysâhpl Qpgy \ep¡ s¡ sdpfp Ýep_dp„ Aphi¡. Qy„bL$ue kp¡e_u 
qv$ip bv$gpe R>¡ L¡$ ? lh¡ Qp„̀  b„̂  L$fp¡. Qy„bL$ue kp¡e afu\u s¡_u d|m 
qv$ipdp„ [õ\f \pe R>¡ ? Ap âep¡N `f\u sd¡ iy„ r_óL$j® L$pY$ip¡ ? 

spfdp„\u rhÛysâhpl hl¡sp¡ lp¡e Ðepf¡ õ¾y$_u afs¡ fl¡gp spf_p N|„Qmp(Coil)dp„ Qy„bL$Ðh r_dp®Z \pe R>¡ A_¡ 
s¡_¡ L$pfZ¡ õ¾y$_¡ `Z Qy„bL$Ðh âpàs \pe R>¡. rhÛysâhpl M„qX$s \sp„ S> s¡ _l]hs¹ \pe R>¡. spf_y„ N|„Qmy„ A_¡ õ¾y$_p 
Å¡X$pZ_¡ rhÛysQy„bL$ L$l¡hpe R>¡. rhÛys Qy„bL$_p rhrh^ D`ep¡Np¡ sd¡ `pR>gp ^p¡fZdp„ Å¡ep R>¡. rhop_ k„ip¡^_ 
dpV¡$ D`ep¡Nu suh° Q„ybL$ue n¡Ó s¥epf L$fhp dpV¡$ rhÛysQy„bL$ hp`fhpdp„ Aph¡ R>¡.

(.)

(.
)

Bg¡¼V²$p¡Þk_y„ hl_

rhÛys Ahfp¡^/cpf

(+) (+)

(+) (-)

(-) (-)
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1. Mpgu S>Áepdp„ ep¡Áe iåv$ d|L$p¡. 
 (Qy„bL$Ðh, 4.5V, 3.0V, Nyê$ÐhpL$j®Z, rhchp„sf, 

rhch, h^y, Ap¡R>p¡, 0V)
A. ^p¡^_y„ `pZu KQpB A¡\u _uQ¡ `X¡$ R>¡, s¡_y„ L$pfZ 

..... R>¡. 
Ap. ̀ qf`\dp„ Bg¡¼V²$p¡Þk ......... rhch ^fphsp 

rb„vy$\u ......rhch ^fphsp tbvy$ sfa hl¡ R>¡. 
B. rhÛysL$p¡i_p O_ AN° A_¡ F>Z AN°_p [õ\f 

rhÛys $rhch hÃQ¡_p¡ saphs A¡V$g¡ rhÛys 
L$p¡j_y„......

C. 1.5 V rhchp„sf ̂ fphsp 3 rhÛysL$p¡i_u b¡V$fu_p 
õhê$`dp„ Å¡X$Zu L$fu R>¡. Ap b¡V$fu_p¡ rhchp„sf 
........ V li¡. 

D. rhÛyshplL$ spfdp„\u hl¡sp¡ rhÛysâhpl spf_u 
afs¡ ....... r_dp®Z L$f¡ R>¡.

2. Å¡X$pZ dpV¡$_p spf_u dv$v$\u 3 k|L$p L$p¡i hX¡$ b¡V$fu 
b_phhp_u R>¡. sp¡ spf L$C fus¡ Å¡X$ip¡ s¡ ApL©$rs krls 
õ`óV$ L$fp¡. 

3. A¡L$ rhÛys`qf`\dp„ A¡L$ b¡V$fu A_¡ A¡L$ bëb Å¡X¡$gp 
R>¡. b¡V$fudp„ kdp_ rhchp„sf_p b¡ L$p¡i b¡kpX¡$gp R>¡. 
Å¡ bëb âL$pris _ \sp¡ lp¡e sp¡ s¡_y„ L$pfZ ip¡^hp 
dpV¡$ iy„ s`pk L$fip¡ ? 

4. 2 V rhchp„sf ^fphsp rhÛysL$p¡i_¡ _uQ¡ dyS>b 
b¡V$fu_p õhê$`dp„ Å¡X$ép R>¡. b„_¡ Å¡X$pZdp„ b¡V$fu_y„ 
Ly$g rhchp„sf L¡$V$gy„ li¡ ? 

4.8 rhÛys O„V$X$u

5. k|L$p rhÛysL$p¡i_u fQ_p, L$pe® A_¡ D`ep¡rNsp_y„ 
ApL©$rs_u dv$v$\u V|„$L$dp„ hZ®_ L$fp¡. 

6. ApL©$rs_u dv$v$\u rhÛys O„V$X$u_u fQ_p A_¡ L$pe®_y„ 
hZ®_ L$fp¡. 

D`¾$d :
 `pW$dp„ L$f¡g v$f¡L$ L©$rs _h¡kf\u L$fu_¡ rhop_ âv$i®_dp„ 

âõsys L$fp¡.

õhpÝepe

âlpf L$f_pf 
Np¡mp¡ O„V$

k„`L®$ õ¾y$

gp¡M„X$_u `Ë$u

rhÛys Qy„bL$

Qp`

-+

+ - - -+ +(i)

(ii) + + + +- - - -

rhÛys O„V$X$u : v$fhpÅ `f_u kpv$u rhÛysO„V$X$u sd¡ Å¡C li¡. Aphu  
A¡L$pv$u b„^ O„V$X$u gC_¡ Mp¡gu_¡ Sy>Ap¡. ApL©$rs 4.8dp„ bpü AphfZ 
L$pY¡$g rhÛys O„V$X$u Ap`¡gu R>¡. Ap`Z_¡ s¡dp„ rhÛysQy„bL$ `Z v¡$Mpe 
R>¡. Ap O„V$X$u L$C fus¡ L$pe® L$f¡ R>¡ s¡ Å¡CA¡. A¡L$ gp¡M„X$_p Vy$L$X$p afs¡ 
sp„bp_p¡ spf h]V$pm¡gp¡ lp¡e R>¡. Ap N|„Qmy„ rhÛysQy„bL$ sfuL¡$ L$pe® L$f¡ R>¡. 
âlpf L$f_pf Np¡mp¡ krls A¡L$ gp¡M„X$_u ̀ Ë$u rhÛys Qy„bL$ ̀ pk¡ b¡kpX¡$gu 
lp¡e R>¡. Ap `Ë$u kp\¡_p k„`L®$ dpV¡$ k„`L®$ õ¾y$ lp¡e R>¡. ApL©$rs 4.8dp„ 
v$ip®ìep dyS>b rhÛys `qf`\ Å¡X$pe¡gp¡ lp¡e R>¡. õ¾y$ `Ë$u kp\¡ k„`L®$dp„ 
Aphsp S> `qf`\dp„\u rhÛysâhpl hl¡ R>¡ A_¡ s¡_¡ L$pfZ¡ N|„Qmpdp„ 
rhÛysQy„bL$ r_dp®Z \pe R>¡ S>¡ gp¡M„X$_u `Ë$u_¡ `p¡sp_p sfa M¢Q¡ R>¡. 
s¡\u O„V$ kp\¡ âlpf L$f_pf Np¡mp¡ A\X$pe R>¡ A_¡ AhpS> Aph¡ R>¡ s¡ S> 
kde¡ k„`L®$ õ¾y$_p¡ gp¡M„X$_u `Ë$u kp\¡_p¡ k„`L®$ s|V$u Åe R>¡ A_¡ `qf`\
dp„_p¡ rhÛysâhpl M„qX$s \pe R>¡. Ap\u rhÛysQy„bL$_y„ Qy„bL$Ðh _l]hs¹ 
\pe R>¡ A_¡ gp¡M„X$_u `Ë$u afu\u `pR>m Aphu_¡ k„`L®$ õ¾y$_¡ AX¡$ R>¡. 
s¡\u Äepf¡ afu rhÛysâhpl iê$ \pe R>¡. Ðepf¡ afu\u D`f_u b^u q¾$ep 
\pe R>¡ A_¡ O„V$X$u kp\¡ âlpf L$f_pf Np¡mp¡ A\X$pe R>¡. Ap q¾$ep 
hpf„hpf \pe R>¡ A_¡ O„V$X$u hpN¡ R>¡. 
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1. Öìe A¡V$g¡ iy„ ?  2. AÏ A¡V$g¡ iy„ ? 
3. Öìe_p¡ kp¥\u _p_p¡ OV$L$ ¼ep¡ ? 

5. AÏ_y„ A„sf„N 

epv$ L$fp¡.

· Öìe_y„ _p_p L$Zdp„ rhcpS>_ L$fhp_u A¡L$ dep®v$p lp¡e R>¡. A¡hy„ cpfsue sÐho L$Zp v¡$ (B.k.`|h£ 6 Ìz„$ isL$) 
S>Zpìey„. Öìe S>¡ ArhcpÄe L$Zp¡ _p¡ b_¡gp¡ lp¡e R>¡ s¡_¡ L$Zpv$ dyr_A¡ `fdpÏ (A¡V$g¡ L¡$ _p_pdp„ _p_p¡ L$Z) 
_pd Apàey„. s¡dZ¡ A¡hy„ `Z S>Zpìey„ L¡$ `fdpÏ A_pih„s lp¡e R>¡. 

· N°uL$ sÐhh¡sp X$¡$dp¡q¾$V$k¡ (B.k.`|h£ 5 dy„ isL$) A¡hy„ S>Zpìey„ L¡$ Öìe _p_p L$Zp¡_p¡ b_¡gp¡ lp¡e R>¡. Ap L$Zp¡_y„ 
rhcpS>_ \B iL$sy„ _\u. X$¡$dp¡q¾$V$k¡ Öìe_p _p_pdp„ _p_p L$Z_¡ A¡V$d _pd Apàey„. (N°uL$ cpjpdp„ A¸V$dp¸k 
A¡V$g¡ ArhcpÄe)

iy„ sd¡ ÅZp¡ R>p¡ ?

Ap`Z¡ Å¡ey„ L¡$ Öìe `fdpÏ_p¡ b_¡gp¡ lp¡e R>¡ A_¡ `fdpÏ AÏ_p¡ b_¡gp¡ lp¡e R>¡. A¡V$g¡ L¡$ AÏ A¡ Öìe_p¡ 
kp¥\u _p_p¡ A¡L$d R>¡. v$f¡L$ cp¥rsL$ A_¡ fpkperZL$ a¡fapfdp„ `p¡sp_u fpkperZL$ Ap¡mM L$ped fpM_pf d|mÖìe_p¡ 
_p_pdp„ _p_p¡ L$Z A¡V$g¡ AÏ.

L$p¡óV$L$ 5.1dp„ L¡$V$gpL$ `v$p\p£_p _pd A_¡ k|Óp¡ Ap`¡gp R>¡. s¡_p `f\u `v$p\®_p _p_pdp„ _p_p L$Z_u dprlsu 
A_¡ `v$p\®_p¡ âL$pf v$ip®hu r_ip_u L$fu L$p¡óV$L$ `|Z® L$fp¡. 

`v$p\®_y„ _pd k|Ó `v$p\®_p¡ _p_pdp„ _p_p¡ L$Z `v$p\®_p¡ âL$pf

AÏ R>¡ (A¡L$ AÏ 
^fphsp¡ `fdpÏ R>¡)

`fdpÏ 
R>¡ 

`fdpÏdp„_p AÏ 
A¡L$ S> âL$pf_p

`fdpÏdp„_p AÏ 
A_¡L$ âL$pf_p

d|mÖìe k„ep¡S>_

`pZu H2O ü ü ü

Ap¸[¼kS>_ O2 ü ü ü

rlguAd He ü ü ü
lpeX²$p¡S>_ H2

Adp¡r_Ap NH3

_peV²$p¡S>_ N2

rd\¡_ CH4

AfNp¡_ Ar
r_Ap¡_ Ne
¼gp¡fu_ Cl2

 5.1 `v$p\p£_p âL$pf

Ap`Z¡ `pR>gp ^p¡fZdp„ Å¡ey„ L¡$ OZp„ `v$p\p£_p¡ _p_pdp„ _p_p¡ L$Z `fdpÏ lp¡e R>¡. blz Ap¡R>p `v$p\p£_p 
`fdpÏdp„ A¡L$ S> AÏ lp¡e R>¡. `fdpÏ A¡ AÏ_p fpkperZL$ k„ep¡S>_\u s¥epf \pe R>¡. s¡_p `f\u Ap`Z_¡ 
Ýep_dp„ Aph¡ R>¡ L¡$ fpkperZL$ k„ep¡S>_dp„ cpN g¡_pf _p_pdp„ _p_p¡ L$Z A¡V$g¡ AÏ. AÏ rhi¡_u k„L$ë`_p 2500 
hj® L$fsp„ ̀ Z S|>_u R>¡. ̀ f„sy kde S>sp„ s¡ c|gpC NC. Ap^yr_L$ L$pmdp„ h¥opr_L$p¡A¡ âep¡N_p Ap^pf¡ AZy_y„ õhê$` 
S> _l] `Z A„sf„N `Z õ`óV$ L$e¯y R>¡. s¡_u iê$Aps X$pëV$__p AÏrkÝ^p„s\u \C.
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L$fu Sy>Ap¡.

X$pëV$__p¡ AÏ rkÝ^p„s : B.k.1803dp„ rb°qV$i 
h¥opr_L$ Å¡_ X$pëV$_¡ kyârkÝ^ AÏrkÝ^p„s fS|> 
L$ep£. Ap rkÝ^p„s A_ykpf Öìe AÏ_p¡ b_¡gp¡ lp¡e 
R>¡. AÏ ArhcpÄe A_¡ A_pih„s lp¡e R>¡. A¡L$ 
d|mÖìe_p b^p„ AÏ A¡L$kdp_ lp¡e R>¡. rcÞ_ 
d|mÖìep¡_p AÏ rcÞ_ lp¡e R>¡ A_¡ s¡d_y„ Öìedp_ 
`Z rcÞ_ lp¡e R>¡.

X$pëV$__y„ AÏâpê$`Å¸_ X$pëV$_

1. A¡L$ _½$f v$X$p¡ A_¡ A¡L$ by„v$u_p¡ gpX$hp¡ gp¡. s¡ b„_¡ Np¡mp_¡ lp\¡\u v$pbp¡. iy„ Å¡hp dþey„ ? 
2. _½$f v$X$p¡ L$pmÆ`|h®L$ ^pfv$pf R>fu\u L$p`p¡. iy„ Å¡hp dþey„ ? 

\p¸dk__y„ àgd `yqX„$N AÏâpê$` ः B.k. 1904dp„         
\p¸dk_¡ s¥epf L$f¡gy„ àgd ̀ yqX„$N âpê$` A¡ AÏk„fQ_p_y„ 
`l¡gy„ âpê$` lsy„. Ap âpê$` A_ykpf AÏdp„ kh®Ó ^_
cpf âkf¡gp¡ lp¡e R>¡ A_¡ s¡dp„ F>Zcpqfs Bg¡¼V²$p¡_ 
b¡kpX¡$gp lp¡e R>¡. Bg¡¼V²$p¡__p F>Zcpf_¡ L$pfZ¡ âkf¡gp 
O_cpf_y„ k„syg_ \pe R>¡. s¡\u AÏ rhÛyscpf_u 
×[óV$A¡ sV$õ\ lp¡e R>¡.

by„v$u_p gpX$hpdp„ A„sN®s k„fQ_p lp¡hp\u s¡ 
_p_p _p_p L$Z AV$g¡ L¡$ by„v$u_¡ A¡L$buÅ kp\¡ Qp¢V$pX$u_¡ 
b_pìep¡ R>¡. A¡hy„ S>Zpe R>¡. _½$f v$X$p_u A„sN®s 
k„fQ_p L„$C S> _\u A¡hy„ S>Zpe R>¡. X$pëV$_¡ hZ®_ L$f¡gp¡ 
AÏ L$X$L$, _½$f Np¡mp âdpZ¡ L„$CS> k„fQ_p _ lp¡e 
s¡hp¡ lp¡e R>¡. X$pëV$__p AÏrkÝ^p„s A_ykpf AÏdp„ 
Öìedp__y„ rhsfZ kh®Ó A¡L$ kdp_ lp¡e R>¡. S>¡. S>¡.
\p¸dk_ _pd_p h¥opr_L$¡ AÏ_u A„v$f fl¡gp F>Zcpqfs 
L$Z_u ip¡^ L$fu A_¡ X$pëV$__p AÏrkÝ^p„sdp„ Ó|qV$ 
S>ZpC. \p¸dk_¡ âep¡N L$fu_¡ bspìey„ L¡$ AÏ_u 
A„v$f fl¡gp F>Zcpqfs L$Z_y„ Öìedp_ lpeX²$p¡S>__p 
AÏ L$fsp 1800 NÏ„ Ap¡Ry>„ lp¡e R>¡. ApNm S>sp„ 
Ap L$Zp¡_¡ Bg¡¼V²$p¡_ _pd Ap`hpdp„ Apìey„. kpdpÞe 
`v$p\® Ly$v$fsu fus¡ rhÛyscpf_u ×[óV$A¡ sV$õ\ lp¡e 
R>¡. A¡V$g¡ L¡$ `v$p\®_p AÏ s¡d S> s¡ S>¡ fpkperZL$ 
k„ep¡S>_\u b_¡ R>¡ s¡ AÏ rhÛyscpf_u ×[óV$A¡ sV$õ\ 
lp¡e R>¡. A¡V$g¡ L¡$ `v$p\®_p AÏ s¡dS> s¡ S>¡ fpkperZL$ 
k„ep¡S>_\u b_¡ R>¡ s¡ AÏ rhÛyscpf_u ×[óV$A¡ sV$õ\ 
lp¡e R>¡.

A„sf„Ndp„ F>Zcpqfs Bg¡¼V²$p¡_ lp¡hp R>sp„        
`Z AÏ rhÛyscpf_u ×[óV$A¡ L$C fus¡ sV$õ\ li¡ ?  
\p¸dk_¡ AÏ k„fQ_p_y„ àgd `yqX„$N âpê$` fS|> L$fu_¡ 
Ap dyíL¡$gu_p¡ dpN® ip¡Ýep¡. 

L$lp¡ Å¡CA¡ ! 

iy„ sd¡ ÅZp¡ R>p¡ ?

àgd `yqX„$N A\hp àgd L¡$L$ q¾$kdkdp„ b_phhp Aph¡ R>¡. `l¡gp_p kdedp„ `pòpÐe v¡$ip¡dp„ Ap `v$p\®dp„ 
àgd_p k|L$h¡gp Vy$L$X$p _pMhpdp„ Aphsp. lpgdp„ àgd_¡ bv$g¡ Mpf¡L$ A\hp MS|>f hp`fhpdp„ Aph¡ R>¡. 

5.3 \p¸dk__y„ àgd `yqX„$N AÏâpê$`

S>¡. S>¡. \p¸dk_ \p¸dk_y„ àgd `yqX„$N AÏâpê$`

5.2 X$pëV$__y„ AÏâpê$`

\p¸dk__p âpê$` A_ykpf AÏ_p Öìedp__y„ 
rhsfZ L¡$hy„ li¡ A¡hy„ sd_¡ gpN¡ R>¡ ? X$pëV$__p AÏ 
rkÝ^p„s âdpZ¡ kh®Ó kdp_ lp¡e R>¡ L¡$ Akdp_ ?

1. sd¡ õV²$peL$f hX¡$ L|$L$fu_y„ gu^¡gy„ r_ip_ Q|L$u Åe sp¡ õV²$peL$f L$C qv$ipdp„ S>i¡ ? 
2. r_ip_ bfpbf gpN¡ sp¡ õV²$peL$f L$C qv$ipdp„ S>i¡ ? ku^y„ ApNm L¡$ bpSy>dp„ A\hp 

rhfyÝ^ qv$ipdp„ ? 

dNS> Qgphp¡. 
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5.4 ः fy^fap¡X®$_p¡ rhqL$fZ âep¡N

fy^fap¡X®$_„y L¡$[ÞÖe AÏ âpê$` (1911) 
A_£õV$ fy^fap¡X£$ s¡d_p kyârkÝ^ rhqL$fZ âep¡N 

Üpfp AÏ_p A„sf„N_u ip¡^ L$fu A_¡ B.k.1911dp„ 
AÏ_y„ L¡$[ÞÖe âpê$` fS|> L$e¯y. 

fy^fap¡X£$ kp¡_p_y„ Arsie `psmy„ `sfy„ (ÅX$pB 
10-4mm) gC_¡ s¡_p `f q¾$fZp¡Ðkpfu d|mÖìedp„\u 
DÐkrS>®s \_pfp ^_cpqfs a - L$Zp¡_p¡ dpfp¡ L$ep£ 
A_¡ L$Zp¡_p dpN®_u ip¡^ L$fu. (ApL©$rs 5.4) 

kp¡_p_p ̀ sfp afs¡ ârsv$uàsudp_ ̀ X$v$p¡ gNpX$ép¡. 
s¡d_u A`¡np lsu L¡$ Å¡ AÏdp„ ^_cpqfs Öìedp__y„ 
rhsfZ kh®Ó A¡L$kdp_ li¡ sp¡ ̂ _cpqfs a - L$Zp¡_y„ 
`sfp `f\u `fphs®_ \i¡. `f„sy Ak„¿e a - L$Zp¡ 
`sfp_u ku^p Apf`pf _uL$mu Nep, blz Ap¡R>p a - 
L$Zp¡_y„ d|m dpN®\u _p_p M|Z¡ rhQg_ \ey„. lÆ \p¡X$p 
a - L$Zp¡_y„ dp¡V$p M|Z¡ rhQg_ \ey„ A_¡ 20000 dp„\u 
A¡L$ a - L$Z d|m dpN®_u rhfyÝ^ qv$ipdp„ ae¯y. 

dNS> Qgphp¡. 

5.5 fy^fap¡X®$_„y L¡$[ÞÖe AÏâpê$`

kp¡_p_y„ `sfy„

a - L$Z DÐkS>®L$

Qufp¡ ârsv$uàsudp_ `X$v$p¡

fy^fap¡X®$_y„ AÏ âpê$`

dp¡V$u k„¿epdp„ Apf`pf _uL$m¡gp a - L$Zp¡ A¡hy„ 
v$ip®h¡ R>¡ L¡$ s¡d_p dpN®dp„ L$p¡C S> Ahfp¡^ _ lsp¡. s¡_p¡ 
A\® A¡ \ep¡ L¡$ O_ê$` kp¡_p_p ̀ sfpdp„_p AÏ_u A„v$f 
OZu dy¼s S>Áep lp¡hu Å¡CA¡. S>¡ \p¡X$p a - L$Zp¡_y„ 
_p_p A\hp dp¡V$p M|Z¡ rhQg_ \ey„ s¡d_p dpN®dp„ 
Ahfp¡^ Apìep¡. Ahfp¡^ dpV¡$ L$pfZc|s AÏ_p¡ O_
cpqfs A_¡ S>X$ cpN AÏ_p dÝecpNdp„ lsp¡. A¡_p 
`f\u fy^fap¡X£$ _uQ¡ âdpZ¡ AÏ_y„ L¡$[ÞÖe âpê$` fS|> 
L$e¯y. 

1. AÏ_p dÝecpNdp„ O_cpqfs L¡$ÞÖ lp¡e R>¡.         
2. L¡$ÞÖdp„ AÏ_y„ gNcN b^„y Öìedp_ [õ\s lp¡e 
R>¡. 3. L¡$ÞÖ_u afs¡ Bg¡¼V²$p¡_ _pd_p F>Zcpqfs L$Zp¡ 
`qfc°dZ L$fsp lp¡e R>¡. 4. b^p Bg¡¼V²$p¡_ `f_p¡ 
A¡L$rÓs F>Z cpf L¡$ÞÖ `f_p O_cpf S>¡V$gp¡ lp¡hp\u 
rhÅsue cpf_y„ k„syg_ \hp\u AÏ rhÛys ×[óV$A¡ 
sV$õ\ lp¡e R>¡. 5. `qfc°dZ L$f_pf Bg¡¼V²$p¡_ A_¡ 
AÏL¡$ÞÖ_u hÃQ¡ AhL$pi lp¡e R>¡. 

1. AÏ_¡ A„sN®s k„fQ_p R>¡ s¡ L$C ip¡^ Üpfp Ýep_dp„ 
Apìey„ ? 

2. X$pëV$__p AÏrkÝ^p„sdp„_p _½$f AÏ A_¡              
 \p¸dk__p âpê$`dp„_p _½$f AÏ hÃQ¡ iy„ saphs 

R>¡ !
3. \p¸dk__p AÏâpê$`dp„_p O_cpf_y„ rhsfZ A_¡ 

fy^fap¡X®$_p AÏâpê$`dp„_p O_cpf_p rhsfZ 
hÃQ¡_p¡ saphs õ`óV$ L$fp¡. 

4. \p¸dk_ A_¡ fy^fap¡X®$_p AÏ âpê$`dp„ Bg¡¼V²$p¡__u 
[õ\rs k„b„^¡ iy„ Sy>vp„`Ï„ R>¡ ? 

5. X$pëV$_ A_¡ \p¸dk__p AÏ âpê$`dp„ _ lp¡e s¡hu 
L$C bpbs fy^fap¡X®$_p AÏ âpê$`dp„ R>¡ ? 

hsy®mpL$pf L$npdp„ `qfc°dZ L$f_pfu rhÛyscpqfs 
hõsy_u DÅ® Ap¡R>u lp¡e R>¡ A¡hp¡ cp¥rsL$ipõÓ_p¡
âõ\pr`s r_ed R>¡. Ap r_ed A_ykpf fy^fap¡X£$ 
fS|> L$f¡g âpê$`dp„_p¡ AÏ Aõ\peu rkÝ^ \pe R>¡. 
âÐenê$`dp„ qL$fZp¡Ðkpfu AÏ_¡ rkhpe_p b^p„ AÏ_¡ 
õ\peucph lp¡e R>¡. fy^fap¡X®$_p AÏâpê$`dp„_u Ap Ó|V$u 
_uëk bp¡f¡ B.k.1913dp„ fS|> L$f¡g AÏ âpê$`dp„ v|$f 
\B.
bp¡f_y„ õ\peu L$np AÏâpê$` (1913) 

B.k.1913dp„ X$¸r_i h¥opr_L$ _uëk bp¡f¡              
õ\peu L$np AÏâpê$` fS|> L$fu_¡ AÏ_p¡ õ\peu cph 
õ`óV$ L$ep£. bp¡f_p AÏâpê$`_p dlÒh_p Ap^pf 
sÒhp¡ _uQ¡ âdpZ¡ R>¡ - 
(i) AÏ_p L¡$ÞÖ afs¡ `qfc°dZ L$f_pf Bg¡¼V²$p¡_ L¡$ÞÖ\u 

rhrióV$ A„sf¡ Aph¡gu kdL¡$ÞÖu hsy®mpL$pf L$npdp„ 
lp¡e R>¡. 
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(ii) rhrióV$ L$npdp„ fl¡gp Bg¡¼V²$p¡__u DÅ® [õ\f lp¡e 
R>¡. 

(iii) Bg¡¼V²$p¡_ A„v$f_u L$npdp„\u blpf_u L$npdp„ L|$v$L$p¡ 
dpfsu hMs¡ saphs S>¡V$gu DÅ®_y„ ip¡jZ L$f¡ R>¡. 
blpf_u L$npdp„\u A„v$f_u L$npdp„ L|$v$L$p¡ dpfsu 
hMs¡ saphs S>¡V$gu DÅ® DÐkrS>®s L$f¡ R>¡. 

5.6 : bp¡f_y„ õ\peu L$np AÏâpê$`

iy„ sd¡ ÅZp¡ R>p¡ ?

Ofdp„ N¡k_p Q|gp_u c|fu Äep¡sdp„ duW$p_p 
(kp¡qXAd ¼gp¡fpCX$) L$Z _pMsp s¡ nZ¡ Ðep„ 
`ump sZMp v¡$Mpe R>¡. `pZudp„ kp¡qX$Ad 
^psy_p Vy$L$X$p _pMsp s¡ kmN¡ R>¡ A_¡ `umu 
Äep¡s v¡$Mpe R>¡. fõsp `f_p kp¡qX$Ad ìl¡`f 
bëbdp„\u `Z s¡hp S> `ump f„N_p¡ âL$pi dm¡ 
R>¡. Ap b^p Dv$plfZp¡dp„ kp¡qX$Ad AÏdp„_p 
Bg¡¼V²$p¡_ DÅ® ip¡ju_¡ blpf_u L$npdp„ Åe R>¡ 
A_¡ afu A„v$f_u L$npdp„ `pR>p afsu hMs¡ s¡ DÅ® 
DÐkrS>®s L$f¡ R>¡. kp¡qX$Ad AÏ_u Ap b¡ L$np_p 
DÅ® õsf_p¡ saphs r_ròs lp¡e R>¡. Ap saphs 
`ump âL$pi_u DÅ® S>¡V$gp¡ lp¡e R>¡. dpV¡$ D`f_p 
ÓZ¡ Dv$plfZp¡dp„ s¡ S> rhrióV$ ̀ ump¡ âL$pi blpf 
`X$sp¡ v¡$Mpe R>¡. 

N L$hQ
M L$hQ
L L$hQ
K L$hQ 
^_âcpqfs 
L¡$ÞÖ

bp¡f_p AÏâpê$` `R>u buÅ L¡$V$gpL$ AÏâpê$`p¡ 
fS|> L$fhpdp„ Apìep. Ðepf bpv$ Dv$edp„ Aph¡g 
`y„S>ep„rÓL$u (quantum mechanics) _pd_u _hu 
rhop_ipMpdp„ AÏk„fQ_p_p¡ KX$p¡ Aæepk L$fhpdp„ 
Apìep¡. Ap b^pdp„\u AÏk„fQ_p rhjeL$ kh®dpÞe 
\e¡g L¡$V$gpL$ d|mc|s sÐhp¡ Ap âdpZ¡ R>¡.

AÏ_u k„fQ_p

L¡$ÞÖ A_¡ L¡$ÞÖ_u blpf_p¡ cpN dmu_¡ AÏ b_¡ 

R>¡. S>¡dp„ ÓZ âL$pf_p AÏL$Zp¡_p¡ kdph¡i lp¡e R>¡. 

L¡$ÞÖ

AÏ_y„ L¡$ÞÖ O_cpqfs lp¡e R>¡. AÏ_y„ gNcN 

b^y„ Öìedp_ L¡$ÞÖdp„ [õ\s lp¡e R>¡. L¡$ÞÖdp„ b¡ âL$pf_p 

AÏL$Z lp¡e R>¡, s¡d_¡ A¡L$rÓs `Z¡ Þey[¼gAp¸_ 

L$l¡hpe R>¡. âp¡V$p¸_ A_¡ Þe|V²$p¸_ A¡ Þe|[¼gAp¡__p b¡ 

âL$pf R>¡. 

âp¡V$p¸_ (p) 

âp¡V$p¸_ AÏL¡$ÞÖdp„ fl¡g O_cpqfs AÏL$Z 

R>¡. L¡$ÞÖ `f_p¡ O_cpf s¡dp„ fl¡g âp¡V$p¸__¡ L$pfZ¡ 

lp¡e R>¡. âp¡V$p¸__¡ ‘p’ k„op hX¡$ ìe¼s L$fhpdp„ Aph¡ 

R>¡. v$f¡L$ âp¡V$p¸_ `f_p¡ O_cpf +1e S>¡V$gp¡ lp¡e R>¡. 

(1e = 1.6 ´ 10-19 Ly$gp¡d) s¡\u L¡$ÞÖ `f_p¡ Ly$g 

O_cpf ‘e’ A¡L$ddp„ ìe¼s L$fhpdp„ Aph¡ R>¡. S>¡_y„ 

`qfdpZ L¡$ÞÖdp„_p âp¡V$p¸__u k„¿ep S>¡V$gy„ lp¡e R>¡. 

AÏ_p L¡$ÞÖdp„_u âp¡V$p¸__u k„¿ep A¡V$g¡ s¡ d|mÖìe_p¡ 

AÏ¾$dp„L$. S>¡_¡ ‘Z’ k„op hX¡$ v$ip®hhpdp„ Aph¡ R>¡. 

A¡L$ âp¡V$p¸__y„ Öìedp_ Apif¡ 1u (unified mass) 
lp¡e R>¡. (1 X$pëV$_ A¡V$g¡ 1 u = 1.66 ´10-27Kg) 

(lpeX²$p¡S>__p A¡L$ AÏ_y„ hS>_ `Z Apif¡ 1 u R>¡.) 

Þe|V²$p¸_ (n) 

Þe|V²$p¸_ rhÛyscpf_u ×[óV$A¡ sV$õ\ AÏL$Z R>¡. 

s¡_u k„op ‘n’ R>¡. L¡$ÞÖdp„_p Þe|V²$p¸__u k„¿ep ‘n’ k„op 

hX¡$ v$ip®hhpdp„ Aph¡ R>¡. 

1 u S>¡V$gy„ Öìedp_ ̂ fphsp lpeX²$p¡S>__¡ A`hpv$ 

NZsp bpL$u_p b^p d|mÖìep¡_p AÏL¡$ÞÖdp„ Þe|V²$p¸_ 

lp¡e R>¡. A¡L$ Þe|V²$p¸__y„ Öìedp_ Apif¡ 1 u S>¡V$gy„ A¡V$g¡ 

L¡$ gNcN âp¡V$p¸__p Öìedp_ S>¡V$gy„ S> R>¡. 

L¡$ÞÖ_u blpf_p¡ cpN 

AÏ_u k„fQ_pdp„ L¡$ÞÖ_u blpf_p cpNdp„ 

`qfc°dZ L$f_pf Bg¡¼V²$p¡_ A_¡ L¡$ÞÖ s\p Bg¡¼V²$p¡_ 

hÃQ¡ fl¡g `p¡gpZ_p¡ kdph¡i \pe R>¡. 



32

Bg¡¼V²$p¡_ (e-)  

Bg¡¼V²$p¡_ F>Zcpqfs AÏL$Z R>¡. s¡_u k„op  
‘e-’ R>¡. âÐe¡L$ Bg¡¼V²$p¡_ `f A¡L$ A¡L$d F>Z âcpf  
(-1e) lp¡e R>¡. Bg¡¼V²$p¡__y„ Öìedp_ lpeX²$p¡S>_ AÏ_p 

Öìedp_ L$fsp„ 1800 NÏ„ Ap¡Ry>„ R>¡, s¡\u Bg¡¼V²$p¡__y„ 

Öìedp_ _l]hs¹ NZu iL$pe.

AÏ_p L¡$ÞÖ_u blpf_p cpNdp„ Aph¡g Bg¡¼V²$p¡_ 

L¡$ÞÖ_u afs¡ Aph¡gu Sy>v$u Sy>v$u L$npdp„ `qfc°dZ L$f¡ 

R>¡. c°dZ L$np_y„ õhê$` rÓrds lp¡hp\u "L$np'_¡ bv$g¡ 

"L$hQ' (shell)  `v$ `Z h`fpe R>¡. Bg¡¼V²$p¡__u DÅ® 

s¡ S>¡ L$npdp„ lp¡e s¡_p `f\u _½$u \pe R>¡. 

AÏL¡$ÞÖ_u blpf Aph¡gp Bg¡¼V²$p¡__u k„¿ep 

L¡$ÞÖdp„_p âp¡V$p¸__u k„¿ep (Z) S>¡V$gu S> lp¡e R>¡. s¡\u 

rhÛyscpf_y„ k„syg_ \pe R>¡. dpV¡$ s¡ AÏ rhÛys×[óV$A¡ 

sV$õ\ lp¡e R>¡. 

dNS> Qgphp¡. 

dNS> Qgphp¡. 

L$p¡óV$L$ `|Z® L$fp¡.

1. AÏdp„ L¡$V$gp âL$pf_p AÏL$Z Å¡hp dm¡ R>¡ ? 

2. ¼ep AÏL$Z cpfey¼s lp¡e R>¡ ? 

3. L¡$ÞÖdp„ ¼ep AÏL$Z R>¡ ? 

4. L¡$ÞÖ_u afs¡ `qfc°dZ L$f_pf Bg¡¼V²$p¡_ ¼ep„ lp¡e 

R>¡? 

Bg¡¼V²$p¡__y„ Öìedp_ _NÎe lp¡hp\u AÏ_y„ 

Öìedp_ dy¿eÐh¡ s¡_p L¡$ÞÖdp„ Aph¡g âp¡V$p¸_ A_¡ 

Þe|V²$p¸__¡ L$pfZ¡ lp¡e R>¡. AÏdp„_p âp¡V$p¸_ A_¡ Þe|V²$p¸__u 

A¡L$rÓs k„¿ep A¡V$g¡ s¡ d|mÖìe_p¡ AÏÖìedp_p„L$. 

AÏÖìedp_p„L$ ‘A’ k„op hX¡$ v$ip®hhpdp„ Aph¡ R>¡. 

AÏk„op, AÏ¾$dp„L$ A_¡ AÏÖìedp_p„L$ A¡L$rÓs`Z¡ 

rQÞlp„qL$s k„L¡$s_p ê$`dp„ v$ip®hhp_u `Ý^rs _uQ¡ 

Ap`u R>¡. 
  A 
  Zk„op v$p.s.  

12
  6C Ap rQŒp„qL$s k„L¡$s_p¡ A\® 

R>¡ - L$pb®__p¡ AÏ¾$dp„L$ A¡V$g¡ L¡$ âp¡V$p¸__u k„¿ep 6 

A_¡ L$pb®__p¡ AÏ Öìedp_p„L$ 12 R>¡. Ap_p `f\u 

¿epg Aph¡ L¡$ L$pb®__p L¡$ÞÖdp„ (12-6) A¡V$g¡ L¡$ 6 

Þe|V²$p¸_ R>¡.

1. Ap¡[¼kS>__u k„op ‘O’ R>¡. s¡_p L¡$ÞÖdp„ 8 âp¡V$p¸_ 
A_¡ 8 Þe|V²$p¸_ lp¡e R>¡. s¡_p `f\u Ap¡[¼kS>__p¡ 
AÏ¾$dp„L$  (Z) A_¡ AÏÖìedp_p„L$ (A) _½$u 
L$fp¡. s¡d_u rQŒp„qL$s k„L¡$s_p ê$`dp„ dp„X$Zu L$fp¡. 

2. L$pb®__p¡ AÏ ¾$dp„L$ 6 R>¡. L$pb®__p AÏdp„ 
L¡$V$gp Bg¡¼V²$p¡_ li¡ ? 

3. kp¡qX$Ad_p AÏdp„ 11 Bg¡¼V²$p¡_ R>¡. kp¡qX$Ad_p¡ 
AÏ ¾$dp„L$ L¡$V$gp¡ ? 

4. d¡Á_¡riAd_p¡ AÏ¾$dp„L$ A_¡ AÏÖìedp_p„L$ 
A_y¾$d¡ 12 A_¡ 24 R>¡. sd¡ s¡_¡ rQŒp„qL$s 
k„L¡$sdp„ L$C fus¡ v$ip®hip¡ ? 

5. L¸$[ëiAd_p AÏ¾$dp„L$ A_¡ AÏÖìedp_p„L$ 
A_y¾$d¡ 20 A_¡ 40 R>¡. s¡_p `f\u L¸$[ëiAd_p 
L¡$ÞÖdp„ L¡$V$gp Þe|V²$p¸_ li¡ s¡ ip¡^p¡. 

Bg¡¼V²$p¡_ rhsfZ  ः 
 bp¡f_p AÏâpê$` A_ykpf Bg¡¼V²$p¡_ õ\peu 
L$npdp„ `qfc°dZ L$f¡ R>¡. Ap L$np_u rhrióV$ DÅ® lp¡e 
R>¡. AÏ L¡$ÞÖ_u kp¥\u _ÆL$ Aph¡gu L$np_¡ `l¡gu 
L$np, s¡_p `R>u Aph¡gu L$np_¡ buÆ L$np L$l¡hpe R>¡. 
L$np_p ¾$dp„L$ dpV¡$  ‘n’ k„op hp`fhpdp„ Aph¡ R>¡. n = 
1,2, 3, 4, ... Ap ¾$dp„L$ A_ykpf L$np_¡ K, L, M, 
N,....k„op Ap`hpdp„ Aphu R>¡. v$f¡L$ L$npdp„ h^ydp„ 
h^y ‘2n2’ Ap k|Ó hX¡$ dmsu k„¿ep S>¡V$gp S>Bg¡¼V²$p¡_ 
lp¡C iL¡$. ‘n’_y„ d|ëe h^¡ s¡d s¡d L$npdp„_p Bg¡¼V²$p¡__u 
DÅ® h^¡. 

L$np L$np_u Bg¡¼V²$p¡_ ^pfL$sp

k„op n k|Ó ः 2 n2 Bg¡¼V²$p¡_ k„¿ep

K 1 2 ´ (1)2

L
M
N

D`f_p L$p¡óV$L$ `f\u L$npdp„_p h^ydp„ h^y Bg¡¼V²$p¡__u 
k„¿ep gMp¡. K L$np ः ...,  L L$np ः ...,  M L$np ः 
..., N L$np ः ... 
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L$lp¡ Å¡CA¡ ! 
1. AÏ_u k„fQ_p A_¡ k|e®dpmpdp„ kdp_sp R>¡. k|e®dpmpdp„_p N°l k|e®_u afs¡ 

Nyê$Ðhue bm_¡ L$pfZ¡ af¡ R>¡. AÏ k„fQ_pdp„ L$ey„ bm L$pe®fs lp¡e R>¡ ? 
2. L¡$ÞÖdp„ A_¡L$ O_cpqfs âp¡V$p¸_ A¡L$rÓs lp¡e R>¡. L¡$ÞÖdp„_p Þe|V²$p¸Þk_y„ L$pe® iy„ li¡ A¡hy„ 

sd_¡ gpN¡ R>¡ ? 
d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$`Z : Ap`Z¡ Å¡ey„ L¡$ K, L, M, 
N .... L$npdp„ A_y¾$d¡ h^ydp„ h^y 2, 8, 18, 32.... 
Bg¡¼V²$p¡_ kdpB iL¡$ R>¡. s¡_¡ L$np_u dlÑd ^pfL$sp 

L$l¡ R>¡¡. L$np_u dlÑd ^pfL$sp A_ykpf AÏdp„_p 

Bg¡¼V²$p¡__y„ L$npdp„ rhsfZ \pe R>¡. d|mÖìe_p 

AÏdp„_p Bg¡¼V²$p¡__u L$np hpf dp„X$Zu A¡V$g¡ s¡ 

d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$`Z. v$f¡L$ Bg¡¼V²$p¡_ `pk¡ s¡ S>¡ 

L$npdp„ lp¡e R>¡ s¡ A_ykpf r_ròs DÅ® lp¡e R>¡. `l¡gu 

L$np(K L$np)dp„_p Bg¡¼V²$p¡__u DÅ® kp¥\uAp¡R>u lp¡e 

R>¡. s¡_u ApNm_u L$npdp„_p Bg¡¼V²$p¡__u DÅ® ¾$di: 

h^su Åe R>¡. d|mÖìep¡_p AÏ_y„ Bg¡¼V²$p¡_ k„ê$`Z 

A¡hy„ lp¡e R>¡ L¡$ S>¡\u L$fu_¡ b^p Bg¡¼V²$p¡__u A¡L$rÓs 

DÅ® Ap¡R>pdp„ Ap¡R>u lp¡e R>¡. AÏdp„ L$np_u dlÑd 

^pfL$sp âdpZ¡ s¡d S> DÅ®_p QY$sp ¾$d A_ykpf fl¡g 

L$npdp„ Bg¡¼V²$p¡_ õ\p_ d¡mh¡ R>¡. lh¡ Ap`Z¡ L¡$V$gpL$ 

d|mÖìep¡_p AÏ_y„ Bg¡¼V²$p¡_ k„ê$`Z Å¡CA¡. (L$p¡óV$L$ 

5.7) Ap L$p¡óV$L$dp„ â\d ÓZ gpB_ cfu_¡ Ap`u R>¡ s¡ 

âdpZ¡ bpL$u_y„ L$p¡óV$L$ sdpf¡ `|Z® L$fhp_y„ R>¡.

d|mÖìe k„op 
AÏdp„_p Bg¡¼V²$p¡__u 

k„¿ep

L$npdp„ Bg¡¼V²$p¡_ rhsfZ
k„¿ep_p õhê$`dp„ Bg¡¼V²$p¡_ 

k„ê$`Z 
L$np k„op (dlÑd ^pfL$sp)
K 

(2)
L 

(8)
M 

(18)
N 

(32)
lpeX²$p¡S>_ H 1 1 1
rlguAd He 2 2 2
rgr\ed Li 3 2 1 2, 1
L$pb®_ C 6
_peV²$p¡S>_ N 7
Ap¡[¼kS>_ O 8
ãgyAp¡qf_ F 9
r_Ap¡_ Ne 10
kp¡qX$Ad Na 11
¼gp¡qf_ Cl 17
AfNp¡_ Ar 18
b°p¡du_ Br 35

5.7 L¡$V$gpL$ d|mÖìep¡_y„ k„ê$`Z

k„¿ep õhê$`dp„_y„ Bg¡¼V²$p¡_ k„ê$`Z Aë`rhfpd hX¡$ AgN L$f¡gp A„L$p¡ hX¡$ v$ip®hhpdp„ Aph¡ R>¡. S>¡dp„ A„L$ DÅ®_p 

QY$sp ¾$d\u fl¡g L$npdp„_p Bg¡¼V²$p¡__u k„¿ep v$ip®h¡ R>¡. v$p.s. kp¡qX$Ad_y„ Bg¡¼V²$p¡_ k„ê$`Z 2, 8, 1 R>¡. s¡_p¡ A\® 

A¡ \ep¡ L¡$ kp¡qX$Ad_p AÏdp„ ‘K’ L$npdp„ 2, ‘L’ L$npdp„ 8 A_¡ ‘M’ L$npdp„ 1 A¡d Ly$g 11 Bg¡¼V²$p¡_ rhsfus 

L$f¡gp lp¡e R>¡. ApL©$rs 5.8dp„ v$ip®ìep âdpZ¡ L$np_p f¡MpV$_ hX¡$ `Z AÏ_y„ Bg¡¼V²$p¡_ k„ê$`Z v$ip®hu iL$pe R>¡. 

b„^_p„L$ (Valency) A_¡ Bg¡¼V²$p¡_ k„ê$`Z (Electronic configuration) ः b„^_p„L$ A¡V$g¡ A¡L$ AÏA¡ s¥epf 

L$f¡g fpkperZL$ b„^_u k„¿ep. kpdpÞe fus¡ d|mÖìep¡_p¡ b„^_p„L$ s¡d_p rhrh^ k„ep¡S>_p¡dp„ [õ\f lp¡e R>¡. 
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dNS> Qgphp¡. 

5.8 ः Bg¡¼V²$p¡_ k„ê$`Z_y„ f¡MpV$_ 

epv$ L$fp¡.

rlguAd L$pb®_

r_Ap¸_ kp¡qX$Ad

lpeX²$p¡S>_
_uQ¡_p AÏk|Óp¡_p¡ D`ep¡N L$fu_¡ H, 

Cl, O, S, N, C, Br, I, Na _p b„^_p„L$ 
_½$u L$fp¡. 

AÏk|Óp¡ - H2, HCl, H2O, H2S, 
NH3, CH4, HBr, HI, NaH.

1. rhrh^ AÏdp„_p Bg¡¼V²$p¡_ S>¡dp„ kdprhóV$ lp¡e R>¡ 
s¡ L$np_u k„opAp¡ L$C L$C R>¡?

2. kp¥\u A„v$f_u L$np_u k„op A_¡ ¾$dp„L$ iy„ R>¡?
3. ãgyAp¡qf_ AÏ_p Bg¡¼V²$p¡_ S>¡ L$npAp¡dp„ rhsfus  

\ep R>¡ s¡d_u k„op gMp¡.
4. ãgyAp¡qf_ AÏ_u kp¥\u blpf_u A¡V$g¡ L¡$ bpüsd 

L$np L$C?
5. kp¡qX$Ad AÏ_u bpüsd L$np L$C?
6. lpeX²$p¡S>_ AÏ_u bpüs_ L$np L$C?

d|mÖìep¡_p¡ b„^_p„L$, k„ep¡S>_dp„_p fpkperZL$ 
b„^ k„b„^u k„L$ë`_p Bg¡¼V²$p¡_ k„ê$`Z_¡ L$pfZ¡ õ`óV$ 
\pe R>¡. AÏ `p¡sp_u bpüsd L$npdp„_p Bg¡¼V²$p¡_ 
hp`fu_¡ fpkperZL$ b„^ s¥epf L$f¡ R>¡. AÏ_p¡ b„^_p„L$ 
s¡_u bpüsd L$np_p Bg¡¼V²$p¡_ k„ê$`Z `f\u _½$u      
\pe R>¡. s¡\u bpüsd L$np_¡ b„^_p„L$ L$np L$l¡hpe R>¡. 
s¡d S> bpüsd L$npdp„_p Bg¡¼V²$p¡__¡ b„^_p„L$ Bg¡¼V²$p¡_ 
L$l¡hpe R>¡.

AÏ_p b„^_p„L$_p¡ k„b„^ AÏdp„_p b„^_p„L$ 
Bg¡¼V²$p¡_ kp\¡ lp¡hp_y„ S>Zpe R>¡. â\d rlrgAd A_¡ 
r_ep¡_ d|mÖìep¡_¡ Å¡CA¡. Ap b„_¡ hpeyê$` d|mÖìep¡ 
buÅ L$p¡C`Z AÏ kp\¡ k„ep¡Åsp _\u. Ap d|mÖìep¡ 
fpkperZL$ Ö[óV$A¡ r_[ó¾$e R>¡. A¡V$g¡ L¡$, s¡d_p¡ b„^_p„L$ 
i|Þe R>¡. rlrgAd_p AÏdp„ b¡ Bg¡¼V²$p¡_ lp¡e R>¡ A_¡ s¡ 

â\d L$np ‘K’ dp„ kdprhóV$ lp¡e R>¡. Sy>Ap¡ L$p¡óV$L$ 5.7 
rlrgAddp„ Bg¡¼V²$p¡_ ^fphsu dpÓ A¡L$S> ‘K’ L$np R>¡ 
A_¡ s¡S> bpüsd L$np `Z R>¡. ‘K’ L$np_u Bg¡¼V²$p¡_ 
^pfL$sp (2n2) b¡ R>¡. A¡V$g¡ L¡$ rlrgAd_u bpüsd 
L$np `|Z® cf¡gu lp¡e R>¡. A¡_¡ S> rlrgAd_y„ Bg¡¼V²$p¡_ 
qÜL$ L$l¡hpe R>¡. r_Ap¸_ `Z r_[ó¾$e hpey R>¡. S>¡_p 
Bg¡¼V²$p¡_ k„ê$`Zdp„ ‘K’ A_¡  ‘L’ b¡ L$np R>¡. S>¡dp„\u 
‘L’ b„^_p„L$ L$np R>¡. ‘L’ L$np_u Bg¡¼V²$p¡_ ̂ pfL$sp ApW$ 
R>¡. L$p¡óV$L$ 5.7 `f\u S>Zpe R>¡ L¡$ r_Ap¡__u b„^_p„L$ 
L$np `|Z® cf¡gu R>¡ A¡_¡ r_Ap¡__y„ Bg¡¼V²$p¡_ AóV$L$ L$l¡ 
R>¡. K, L A_¡ M L$npdp„ Bg¡¼V²$p¡_ ^fphsp¡ r_ó¾$e 
hpey A¡V$g¡ AfNp¸_. M L$np_u Bg¡¼V²$p¡_ ^pfL$sp 2 ´ 
32 = 18 `f„sy AfNp¸_dp„ b„^_p„L$ L$np  M dp„ dpÓ 8 
Bg¡¼V²$p¡_ R>¡. (Sy>Ap¡ L$p¡óV$L$ 5.7) A¡_p¡ A\® A¡ \ep¡ 
L¡$ r_[ó¾$e hpey_u b„^_p„L$ L$npdp„ ApW$ Bg¡¼V²$p¡_ lp¡e 
R>¡, A¡V$g¡ L¡$ b„^_p„L$ L$npdp„ Bg¡¼V²$p¡_ AóV$L$ lp¡e R>¡. 
Bg¡¼V²$p¡_ AóV$L$ (A\hp qÜL$) `|Z® lp¡e sp¡ b„^_p„L$ 
i|Þe lp¡e R>¡.  

r_[ó¾$e hpey rkhpe AÞe d|mÖìep¡_y„ Bg¡¼V²$p¡_ 
k„ê$`Z Å¡sp (L$p¡óV$L$ 5.7) A¡hy„ S>Zpe R>¡ L¡$ s¡d_pdp„ 
Bg¡¼V²$p¡_ AóV$L$_u [õ\rs _\u A\hp s¡d_p Bg¡¼V²$p¡_ 
AóV$L$ A`|Z® R>¡. lpeX²$p¡S>_ dpV¡$ A¡d L$lu iL$pe L¡$ s¡_y„ 
Bg¡¼V²$p¡_ qÜL$ A`|Z® R>¡.

He
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dNS> Qgphp¡. 

R>¡ A_¡ NaCl, NaH S>¡hp AÏk|Ó `f\u ¿epg Aph¡ 

R>¡ L¡$ kp¡qX$Ad_p¡ b„̂ _p„L$ "A¡L$' R>¡ A\p®s d|mÖìep¡_p 

b„^_p„L$ A_¡ s¡d_u b„^_p„L$ L$npdp„_p Bg¡¼V²$p¡__u 

k„¿ep hÃQ¡ L„$CL$ k„b„^ R>¡.

A. 
¾$.

d|mÖìe_u 
k„op

k„ep¡S>__y„ 
AÏk|Ó

d|mÖìe_p¡ 
b„^_p„L$

d|mÖìe_y„ 
Bg¡¼V²$p¡_ k„ê$`Z

d|mÖìedp„_p b„^_p„L$ 
Bg¡¼V²$p¡__u k„¿ep x

8 - x 
(x ³ 4 dpV¡$)

1 H HCl 1 1 1 ------
2 Cl HCl 1 2, 8, 7 7 8-7 = 1
3 Ne k„ep¡S>_ _\u 0
4 F HF
5 Na NaH
6 Mg MgCl2
7 C CH4

8 Al AlCl3
5.9 ः b„^_p„L$ A_¡ Bg¡¼V²$p¡_ k„ê$`Z hÃQ¡_p¡ k„b„^

r_[ó¾$e hpey rkhpe AÞe v$f¡L$ d|mÖìep¡dp„ 

AÞe AÏkp\¡ k„ep¡S>_ L$fhp_u âh©rÑ lp¡e R>¡. 

A¡V$g¡ L¡$ s¡d_p¡ b„^_p„L$ i|Þe lp¡sp¡ _\u. lpeX²$p¡S>__p 

k„ep¡S>_\u s¥epf \e¡gp `fdpÏ_p k|Ó `f\u (v$p.s. 

H2, HCl) S>Zpe R>¡ L¡$, lpeX²$p¡S>__p¡ b„^_p„L$ A¡L$ 

R>¡. lpeX²$p¡S>__p Bg¡¼V²$p¡_ k„ê$`Z `f\u S>Zpe R>¡ L¡$ 

lpeX²$p¡S>__u ‘K’ L$npdp„ A¡L$ Bg¡¼V²$p¡_ R>¡. A¡V$g¡ L¡$ 

"`|Z® qÜL$' [õ\rs L$fsp„ A¡L$ Bg¡¼V²$p¡_ Ap¡R>p¡ R>¡.

Ap A¡L$ k„¿ep lpeX²$p¡S>__p b„^_p„L$ kp\¡ Å¡X$pe 

R>¡. kp¡qX$Ad_p 2, 8, 1, Bg¡¼V²$p¡_ k„ê$`Z `f\u A¡hy„ 

S>Zpe R>¡ L¡$ kp¡qX$Ad_u b„^_p„L$ L$npdp„ A¡L$ Bg¡¼V²$p¡_ 

L$p¡óV$L$ 5.9dp„ L¡$V$gpL$ d|mÖìep¡dp„\u b_¡gp 
k„ep¡S>_p¡_p `fdpÏ k|Ó Ap`¡gp R>¡. s¡_p `f\u 
d|mÖìep¡_p b„^_p„L$, d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$`Z 
A_¡ s¡d_p b„^_p„L$ Bg¡¼V²$p¡__u k„¿ep gMu L$p¡óV$L$ 
`|Z® L$fp¡. 

dNS> Qgphp¡. 

L$p¡óV$L$dp„ 5.9dp„ Qp¡\p õs„cdp„ sd¡ k„ep¡S>__p `fdpÏ k|Ó `f\u ip¡^¡gp¡ d|mÖìe_p¡ b„^_p„L$ g¿ep¡ R>¡.

""S>¡ d|mÖìedp„ b„^_p„L$ Bg¡¼V²$p¡__u k„¿ep 
Qpf A\hp s¡_p L$fsp Ap¡R>u lp¡e R>¡ s¡ d|mÖìep¡_p 
b„^_p„L$ s¡d_p b„^_p„L$ Bg¡¼V²$p¡__u k„¿ep S>¡V$gp¡ 
lp¡e R>¡. S>¡ d|mÖìep¡dp„ Qpf A\hp h^y Bg¡¼V²$p¡_ 
lp¡e R>¡ Ðepf¡ s¡d_y„ AóV$L$ `|Z® L$fhp dpV¡$ S>¡V$gp 
Bg¡¼V²$p¡_ Ap¡R>p lp¡e s¡V$gp¡ S> s¡ d|mÖìep¡_p¡ b„^_p„L$ 
lp¡e R>¡.''

Ýep_dp„ fpMp¡. 

1. Äepf¡ d|mÖìe_p b„^_p„L$ Bg¡¼V²$p¡__u k„¿ep, x _y„ 
d|ëe 4 A\hp 4 L$fsp„ Ap¡Ry>„ lp¡e Ðepf¡ x _y„ d|ëe 
d|mÖìe_p b„^_p„L$ kp\¡ k„b„r^s lp¡e R>¡ L¡$?

2. Äepf¡ ‘x’ _y„ d|ëe 4 A\hp 4 L$fsp h^pf¡ lp¡e Ðepf¡  
‘(8-x)’ _y„ d|ëe d|mÖìe_p b„^_p„L$ kp\¡ k„b„r^s 
lp¡e R>¡ L¡$? Ap d|mÖìep¡_y„ Bg¡¼V²$p¡_ AóV$L$ ̀ |Z® \hp 
dpV¡$ L¡$V$gp Bg¡¼V²$p¡_ Ap¡R>p R>¡?

A¡_p ̀ f\u sdpfp Ýep_dp„ Aphi¡ L¡$, d|mÖìep¡_p¡ 
b„^_p„L$ A_¡ d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$`Z hÃQ¡ 
kpdpÞe fus¡ Ap dyS>b_p¡ k„b„^ lp¡e R>¡.
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dNS> Qgphp¡. 

dprlsu d¡mhp¡.

1. d|mÖìe_p¡ AÏ¾$dp„L$ (Z) A¡V$g¡ iy„ ? 
2. _uQ¡ L¡$V$gpL$ d|mÖìep¡_p AÏ¾$dp„L$  (Z) Ap`¡gp R>¡. s¡ d|mÖìep¡_u bpüsd 

L$npdp„ L¡$V$gp Bg¡¼V²$p¡_ R>¡ s¡ gMp¡. 

d|mÖìe H C Li O N
Z 1 6 3 8 7
bpüsd L$npdp„_p Bg¡¼V²$p¡__u k„¿ep

3. _uQ¡ L¡$V$gpL$ d|mÖìep¡_u Bg¡¼V²$p¡_ k„¿ep Ap`u R>¡. s¡_p ̀ f\u s¡ d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$`Z, b„^_p„L$ Bg¡¼V²$p¡__u 
k„¿ep A_¡ b„^_p„L$ gMp¡. 

d|mÖìe Na C Mg Cl
Bg¡¼V²$p¡_ k„¿ep 11 6 12 17
Bg¡¼V²$p¡_ k„ê$`Z 

b„^_p„L$ Bg¡¼V²$p¡__u k„¿ep 

b„^_p„L$ 

4. AÏ¾$dp„L$ A_¡ AÏÖìedp_p„L$ l„d¡ip `|Zp¯L$ S> ip dpV¡$ lp¡e R>¡ ? 

5. këafdp„ 16 âp¡V$p¸_ A_¡ 16 Þe|V²$p¸_ lp¡e R>¡ sp¡ s¡d_p¡ AÏ¾$dp„L$ A_¡ Öìedp_p„L$ L¡$V$gp¡ li¡ ?
kdõ\pr_L$p¡ (Isotopes) ः d|mÖìep¡_p¡ AÏ¾$dp„L$ A¡ d|mÖìe_p¡ d|mc|s NyZ^d® A¡_u s¡_u fpkperZL$ Ap¡mM 
R>¡. r_kN®dp„_p L¡$V$gpL$ d|mÖìep¡_p AÏ¾$dp„L$ kdp_ lp¡e R>¡, `f„sy s¡d_p AÏÖìedp_p„L$ Sy>v$p„ lp¡e s¡hp AÏ lp¡e 
R>¡. A¡L$ S> d|mÖìe_p Aphp Sy>v$p„ Öìedp_p„L$ ^fphsp AÏ_¡ kdõ\pr_L$p¡ L$l¡hpe R>¡. v$p.s.L$pb®_, L$pb®__p ÓZ 
kdõ\pr_L$p¡ R>¡. C - 12, C - 13, C - 14 kdõ\pr_L$p¡_p¡ AÏÖìedp_p„L$ 12

  
C, 13  C A_¡ 14

  
C `Ý^rs\u `Z 

v$ip®hhpdp„ Aph¡ R>¡. kdõ\pr_L$p¡dp„ âp¡V$p¸__u k„¿ep kdp_ lp¡e R>¡. `f„sy Þe|V²$p¸__u k„¿ep rcÞ_ lp¡e R>¡. 

kdõ\pr_L$p¡ AÏ Öìedp_p„L$ A âp¡V$p¸_ k„¿ep Z (AÏ ¾$dp„L$) Þe|V²$p¸_ k„¿ep n = A - Z

 12
  

C 12 6 6
13  C 13 6 7
14
  

C 14 6 8

lpeX²$p¡S>__p Ly$g ÓZ kdõ\pr_L$p¡ 
R>¡. s¡d_p _pd lpeX²$p¡S>_, X$éyV¡$qfAd 
A_¡ V²$uqV$Ad R>¡. s¡d_p¡ AÏÖìedp_p„L$ 
ip¡^p¡. cpf¡ ̀ pZu (Heavy water) A¡V$g¡ 
iy„ s¡ rhi¡ CÞV$f_¡V$ `f\u dprlsu d¡mhp¡. 

kdõ\pr_L$p¡ âp¡V$p¸_ k„¿ep Þe|V²$p¸_ k„¿ep
     1
     1

H
1
1

1
2

   35
   17

Cl 

    37   
    17

Cl 

L$p¡óV$L$ `|Z® L$fp¡.
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5.10 AÏcÌ$u : cpcp AÏk„ip¡^_ L¡$ÞÖ, dy„bC

kdõ\pr_L$p¡_p D`ep¡N : L¡$V$gpL$ d|mÖìep¡_p kdõ\pr_L$p¡ qL$fZp¡Ðkpfu lp¡e R>¡. s¡d_p¡ D`ep¡N rhrh^ 
n¡Óp¡dp„ L$fhpdp„ Aph¡ R>¡. v$p.s.Ap¥Ûp¡rNL$ n¡Ó, L©$rj n¡Ó, h¥v$L$ n¡Ó, k„ip¡^_ n¡Ó.
1. eyf¡r_Ad - 235 _p¡ D`ep¡N L¡$[ÞÖe rhM„X$_ A_¡ huS> r_rd®rs dpV¡$ L$fhpdp„ Aph¡ R>¡. 
2. L¡$Þkf S>¡hp âpZOpsL$ fp¡N_p D`Qpf dpV¡$ L¡$V$gpL$ d|mÖìep¡_p qL$fZp¡Ðkpfu kdõ\pr_L$p¡_p¡ D`ep¡N      

\pe R>¡. v$p.s.L$p¡bpëV$ 60 
3. \pe fp¡BX$ N°„r\_p fp¡N Np¡eV$f_p D`Qpf dpV¡$ Apep¡qX$_ -131 _p¡ D`ep¡N \pe R>¡. 
4. qL$fZp¡Ðkpfu d|mÖìep¡_p kdõ\pr_L$p¡_p¡ D`ep¡N S>du_ _uQ¡\u S>sp„ `pB`dp„ R>¡v$ ip¡^hp dpV¡$ \pe 

R>¡. v$p.s.kp¡qXAd - 24
5. k|ÿd ÆhpÏAp¡\u AÞ_ `v$p\p£_y„ fnZ L$fhp dpV¡$ qL$fZp¡Ðkpfu d|mÖìep¡_p¡ D`ep¡N \pe R>¡. 
6. qL$fZp¡Ðkpfu kdõ\pr_L$ C-14  _p¡ D`ep¡N Æhp[íd_u Jdf _½$u L$fhp dpV¡$ \pe R>¡.

AÏcÌ$u (Nuclear Reactor) : AÏDÅ®_p 

D`ep¡N\u dp¡V$p âdpZdp„ huS>r_rd®rs L$fhp_y„ e„Ó 

A¡V$g¡ AÏcÌ$u (ApL©$rs 5.10 Sy>Ap¡) AÏcÌ$udp„ 

AÏH^Z `f L¡$[ÞÖe âq¾$ep L$fu_¡ L¡$ÞÖdp„ fl¡gu DÅ®_¡ 

dy¼s L$fhpdp„ Aph¡ R>¡. k„b„r^s L¡$[ÞÖe âq¾$ep kdS>hp 

dpV¡$ eyf¡r_Ad - 235 _y„ Dv$plfZ gCA¡ d„v$ Nrs_p 

Þe|V²$p¸__p¡ dpfp¡ L$fsp„ eyf¡r_Ad - 235 _p L¡$ÞÖ_y„ 

rhM„X$_ \C_¡ q¾$àV$p¡_ - 92  A_¡ b¡qfAd - 
141  Ap Sy>v$p„ d|mÖìep¡_p L¡$ÞÖp¡ A_¡ 2 \u 3 Þe|V²$p¸_ 

r_dp®Z \pe R>¡. Ap Þe|V²$p¸__u Nrs Ap¡R>u L$fsp„ s¡ 

buÅ U- 235 _p L¡$ÞÖ_y„ rhM„X$_ L$f¡ R>¡. Ap fus¡ 

L¡$[ÞÖe rhM„X$__u i©„Mgp âq¾$ep \pe R>¡. (ApL©$rs 

5.11 Sy>Ap¡) S>¡dp„ L¡$ÞÖdp„\u dp¡V$p âdpZdp„ L¡$[ÞÖe 

DÅ® A¡V$g¡ L¡$ AÏDÅ® dy¼s \pe R>¡. k„crhs rhõap¡V$ 

V$pmhp dpV¡$ i©„Mgp âq¾$ep DÅ®_¡ r_e„rÓs fpM¡ R>¡.

AÏcÌ$udp„ i©„Mgp âq¾$ep r_e„rÓs L$fhp dpV¡$ 

Þe|V²$p¸Þk_p¡ h¡N A_¡ k„¿ep Ap¡R>u L$fhp_u AphíeL$sp 

lp¡e R>¡. s¡ dpV¡$ _uQ¡_u bpbsp¡_p¡ D`ep¡N L$fhpdp„ 

Aph¡ R>¡. 5.11 eyf¡r_Ad - 235 _y„ rhM„X$_

1. k„QgL$/ d„v$L$ (Moderator) ः Þe|V²$p¸Þk_p¡ h¡N Ap¡R>p¡ L$fhp dpV¡$ N°¡apCV$ A\hp cpf¡ `pZu_p¡ k„QgL$ A\hp 
d„v$L$ sfuL¡$ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
2. r_e„ÓZ (Controller) ः Þe|V²$p¸__¡ ip¡ju_¡ s¡_u k„¿ep Ap¡R>u L$fhp dpV¡$ bp¡fp¡_, L¡$X$rdAd, b¡qfrgAd hN¡f¡_u 
L$p„X$u_p¡ r_e„ÓL$ sfuL¡$ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
rhM„X$_ âq¾$epdp„ r_dp®Z \e¡gu DóZsp_¡ `pZu_p iusL$ (coolant) sfuL¡$ D`ep¡N L$fu_¡ bpSy>dp„ L$pY$hpdp„ Aph¡ 
R>¡. s¡ DóZsp\u `pZu_u hfpm L$fu_¡ hfpm_u dv$v$\u V$bp®CÞk Qgphhpdp„ Aph¡ R>¡ A_¡ huS>r_rd®rs \pe R>¡. 
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1. _uQ¡_p âñp¡_p S>hpb gMp¡. 
A. \p¸dk_ A_¡ fy^fap¡X®$_p AÏâpê$`dp„ iy„ saphs 

R>¡ ? 
Ap. d|mÖìep¡_p¡ b„^_p„L$ A¡V$g¡ iy„ b„^_p„L$ Bg¡¼V²$p¡_ 

A_¡ b„^_p„L$ hÃQ¡_p¡ k„b„^ õ`óV$ L$fp¡. 
B. AÏÖìedp„_pL$ A¡V$g¡ iy„ ? L$pb®__p¡ AÏ¾$dp„L$ 6 

A_¡ s¡_p¡ AÏÖìe dp_p„L$ 12 R>¡. s¡ L$C fus¡ s¡ 
õ`óV$ L$fp¡. 

C. AÏL$Z A¡V$g¡ iy„ ? rhÛyscpf, Öìedp_ A_¡ 
õ\p__p k„v$c®dp„ ÓZ AÏL$Zp¡ rhi¡ V|„$L$dp„ 
dprlsu Ap`p¡.

2. h¥opr_L$ L$pfZp¡ gMp¡. 
A. AÏ_y„ b^y„ Öìedp_ L¡$ÞÖdp„ [õ\s lp¡e R>¡. 
Ap. AÏ rhÛys ×[óV$A¡ sV$õ\ lp¡e R>¡. 
B. AÏÖìedp_p„L$ `|Zp¯L$ lp¡e R>¡. 
C. `qfc°dZ L$f_pf âcpqfs Bg¡¼V²$p¡_ lp¡hp R>sp„ 

`Z kpdpÞe `Z¡ AÏdp„ õ\peucph lp¡e R>¡. 
3. ìep¿ep gMp¡. 

A. AÏ         b. kdõ\pr_L$p¡       L$. AÏ¾$dp„L$  
X$. AÏÖìedp_p„L$     C. AÏcÌ$udp„ d„v$L$ 

4. _pdr_v£$ris ApL©$rs v$p¡fp¡.
A. fy^fap¡X®$_p¡ rhqL$fZ âep¡N 
Ap. \p¸dk__y„ AÏâpê$` 
B. d¡Á_¡riAd_p (AÏ¾$dp„L$ 12) Bg¡¼V²$p¡_ 

k„ê$`Z_y„ f¡MpV$_ 
C. AfNp¸__p (AÏ¾$dp„L$ 18) Bg¡¼V²$p¡_ k„ê$`Z_y„ 

f¡MpV$_ 
5. Mpgu S>Áep `|fp¡.

A. Bg¡¼V²$p¡_, âp¡V$p¸_, Þe|V²$p¸_ A¡ AÏdp„ fl¡g ..... 
R>¡. 

Ap. Bg¡¼V²$p¡_ `f ......... cpf lp¡e R>¡. 

B. AÏL¡$ÞÖ_u kp¥\u _ÆL$_u Bg¡¼V²$p¡_ L$np ........ 
R>¡. 

C. d¡Á_¡riAd_y„ Bg¡¼V²$p¡_ k„ê$`Z 2, 8, 2 R>¡. s¡_p 
`f\u Ýep_dp„ Aph¡ R>¡ L¡$ d¡Á_¡riAd_u b„^_p„L$ 
L$np ........ R>¡. 

E. H2O _p AÏk|Ó A_ykpf lpeX²$p¡S>__p¡ b„^_p„L$ 
1 R>¡. s¡\u Fe2O3  k|Ó A_ykpf Fe _p¡ b„^_p„L$ 
.......... R>¡. 

6. Å¡X$L$p„ Å¡X$p¡. 
 "A' rhcpN  "b' rhcpN
A. âp¡V$p¸_  i.   F>Zcpqfs 
Ap. Bg¡¼V²$p¡_  ii.  sV$õ\
B. Þe|V²$p¸_  iii. O_cpqfs

7. Ap`¡gu dprlsu `f\u ip¡^p¡. 

dprlsu ip¡^p¡
    23
   11

Na Þe|V²$p¸__u k„¿ep

  14                   
  6

C AÏÖìedp_p„L$ 

  37
17

Cl âp¡V$p¸_ k„¿ep 

D`¾$d : 
S|>_u ku.X$u., azÁNp, Np¡V$u hN¡f¡ hõsyAp¡ D`ep¡N 
L$fu_¡ AÏ_y„ âpê$` õ`óV$ L$fp¡. 

cpfsdp„ ApW$ õ\m¡ AÏrhÛys r_rd®rs L¡$ÞÖdp„ Ly$g 22 AÏcÌ$uAp¡ L$pe®fs R>¡. 4 Ap¸NõV,$ 1956 _p fp¡S> 
dy„bC_p cpcp AÏ k„ip¡^_ L¡$ÞÖdp„ L$pep®[Þhs \e¡g Aàkfp A¡ cpfs_u `l¡gu AÏcÌ$u R>¡. cpfsdp„ \p¡qfAd - 
232_p¡ S>Õ\p¡ dp¡V$p âdpZdp„ lp¡hp\u h¥opr_L$p¡A¡ Aph_pfp kdedp„ Th - 232 dp„\u U- 233  kdõ\pr_L$p¡_u 
r_rd®rs `f Ap^pqfs AÏcÌ$u_u ep¡S>_p rhL$rks L$fu R>¡. 

k„â¡jZ s„Óop__u |̀fL$ dprlsu ः 
www.youtube.com `f\u rhqX$Ap¡ Üpfp AÏcÌ$u_p L$pe® rhi¡ krhõspf dprlsu d¡mhp¡ A_¡ hN®dp„ 

b^p„_¡ v$ip®hp¡. 

õhpÝepe
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6. Öìe_y„ k„OV$_ 

1. Öìep¡_u rhrh^ Ahõ\p L$B L$B ? 
2. bfa, `pZu A_¡ hfpm hÃQ¡_p¡ saphs S>Zphp¡. 
3. Öìep¡_p _p_pdp„ _p_p L$Z_¡ iy„ L$l¡ R>¡ ? 
4. Öìep¡_p âL$pf ¼ep ¼ep ? 

epv$ L$fp¡.

L$lp¡ Å¡CA¡ ! 
1. Öìep¡_y„ ÓZ S|>\dp„ hN}L$fZ L$fp¡. W„$X$p `uZp, lhp, ifbs, dpV$u, `pZu gpL$X$p, rkd¢V$.
2. D`f_p hN}L$fZ dpV¡$ dp`v„$X$ sfuL¡$ hp`f¡gp Öìep¡_u Ahõ\p L$C ? 

L$fu Sy>Ap¡.
A¡L$ ̀ lp¡mp dp¡Y$p hpmu ̀ pfv$i®L$ àgp[õV$L$_u bpV$gudp„ kfkh_p v$pZp gp¡. dp¡V$p azÁNp_p 
dÝecpNdp„ kp¡C_u klpesp\u gpbp¡ v$p¡fp¡ ̀ fp¡hu Np„W$ dpfp¡. Ap fbf_p¡ ̀ X$v$p¡ bpV$gu_p 

`pR>gp ^p¡fZdp„ Ap`Z¡ Å¡ey„ L¡$ Ap`Zu Apk`pk Å¡hp dmsu s¡d S> _fu Ap„M¡ _ Å¡C iL$pe s¡hu hõsy 
L$p¡C_¡ L$p¡C Öìe\u b_¡gu lp¡e R>¡. 

`X$v$p¡ D`f_uQ¡ L$fhp_u 
`Ùrs

kfkh_p v$pZp_y„ lg_Qg_

lmh¡L$\u `p¡sp_u S>ÁepA¡

\p¡X$p¡ Å¡f\u ......
h^y Å¡f\u ......

D`f_p âep¡Ndp„ `X$v$p¡ D`f _uQ¡ L$fu_¡ Ap`Z¡ lhp 
dpfas¡ kfkh_p v$pZp_¡ Ap¡R>u-hsu DÅ® Ap`uA¡ R>uA¡. 
S>¡\u kfkh_p v$pZp_y„ S>¡ lg_Qg_ \sy„ v¡$Mpe R>¡, L„$CL$ 
s¡hy„ S> lg_Qg_ O_, âhplu A_¡ hpey Ahõ\pdp„ fl¡g 
Öìep¡_p L$Zp¡dp„ \pe R>¡.  

Öìep¡_p L$Zp¡dp„ (AÏ A\hp `fdpÏ) Ap„sf 
Ap[ÎhL$ ApL$j®Z bm L$pe®fs lp¡e R>¡. Ap bm_u ndsp 
A_ykpf L$Zp¡_p lg_Qg__y„ âdpZ _½$u \pe R>¡. O_dp„ 
Ap„sfAp[ÎhL$ bm Arsie âcphu lp¡e R>¡. s¡\u O__p 
L$Z A¡L$buÅ_u A¡L$v$d _ÆL$ lp¡e R>¡ A_¡ s¡ `p¡s`p¡sp_u 
r_ròs S>ÁepA¡ õ`„v$_ `pd¡ R>¡. s¡\u O__¡ Qp¡½$k ApL$pf 
A_¡ L$v$ âpàs \pe R>¡, s¡d S> DÃQ O_sp A_¡ Ak„`uX$ésp 
(non-compressibility) _p¡ NyZ^d® âpàs \pe R>¡. 
âhplu Ahõ\pdp„ Ap„sf Ap[ÎhL$ bm_u kndsp dÝed 
lp¡e R>¡. s¡ L$Zp¡_¡ Qp¡½$k S>ÁepA¡ [õ\f fpMhp S>¡V$gp 
âcphu _ lp¡hp R>sp„ `Z s¡d_¡ A¡L$rÓs fpMhp S>¡V$gp 
âcphu lp¡e R>¡. s¡\u âhplu_y„ L$v$ r_ròs fl¡ R>¡. s¡d S> 
âhplu_p¡ ApL$pf r_ròs _ fl¡sp ^pfL$sp âdpZ¡ bv$gpe 

6.2  Öìep¡_u cp¥rsL$ Ahõ\p : Arsk|ÿd õsf_y„ rQÓ

dp¡Y$p `f fbfb¢X$_u klpesp\u b„^ b¡kpX$p¡. v$p¡fu bpV$gu_u blpf fl¡ s¡ Sy>Ap¡. v$p¡fu_u dv$v$\u `X$v$p_¡ ¾$d\u ^ud¡, 
\p¡X$p¡ Å¡f\u, M|b Å¡f\u, D`f _uQ¡ L$fp¡ A_¡ _uQ¡_p L$p¡óV$L$dp„ r_funZp¡ _p¢^p¡.

kfkh_p 
v$pZp

lmh¡L$\u, \p¡X$u 
Å¡f\u, h^y Å¡f\u 
v$p¡fu M¢Q¡dp¡V$p¡ azÁNp¡

6.1 ः kfkh_p v$pZp_y„ lg_Qg_

M|b S> Ap¡Ry>„

dÝed

h^pf¡

O_

âhplu

hpey

L$Z hÃQ¡_y„ A„sf
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L$lp¡ Å¡CA¡ ! 

Öìe_y„ _pd fpkperZL$ k|Ó/ k„OV$_p Öìe_p¡ âL$pf

`pZu 

L$pb®_

Ap¸[¼kS>_ 

lhp 

A¡ëeyrdr_Ad

r`sm

L$pb®_ X$peAp¸¼kpCX$

R>¡. `f„sy hpeydp„ Ap„sf Ap[ÎhL$ bm Ars nuZ lp¡e R>¡. s¡\u hpey_p OV$L$ L$Z dy¼s`Z¡ lg_Qg_ L$fu iL¡$ R>¡ 
A_¡ D`gå^ b^u S>ÁepA¡ ìepàs fl¡ R>¡ s¡\u S> hpey_¡ Qp¡½$k ApL$pf A\hp Qp¡½$k L$v$ b„_¡ lp¡sp _\u. ApL©$rs 
6.2dp„ Öìep¡_u cp¥rsL$ Ahõ\p_y„ Ars k|ÿd rQÓ gpnrZL$ `Ý^rs\u v$ip®ìey„ R>¡ A_¡ L$p¡óV$L$ 6.3dp„ Öìe_u 
Ahõ\p_u rhrióV$sp v$ip®hu R>¡.  

Öìep¡_u 
cp¥rsL$ 
Ahõ\p

âhprlsp/ ×Y$sp 
ApL$pe®sp/ 

[õ\rs õ\p`L$sp

L$v$ ApL$pf k„`uX$esp Ap„sf 
Ap[ÎhL$ 

bm

L$Zp¡ hÃQ¡_y„ 
A„sf

O_ ×Y$/ApL$pe®/[õ\rs 
õ\p`L$

Qp¡½$k Qp¡¼¼k _NÎe âcphu Ap¡R>pdp„ 
Ap¡Ry>„ 

âhplu âhplu Qp¡½$k Ar_ròs M|b Ap¡Ry>„ dÝed dÝed

hpey âhplu Ar_ròs Ar_ròs DÃQ ArsnuZ OÏ„
6.3 : Öìep¡_u Ahõ\p_u rhrióV$sp

fpkperZL$ k|Ó_u dv$v$\u _uQ¡_p Öìep¡_y„ k„OV$_ gMp¡ A_¡ s¡_p Ap^pf¡ s¡_y„ hN}L$fZ L$fp¡.

Öìep¡_y„ hN}L$fZ L$fhp_u Ap buÆ `Ý^rs R>¡. 

Ap ̀ Ý^rsdp„ dp`v„$X$ sfuL¡$ "Öìep¡_y„ fpkpeqZL$ k„OV$_' 

hp`fhpdp„ Apìey„ R>¡. Öìe_p _p_pdp„ _p_p L$Z kdp_ 

R>¡ L¡$ Sy>v$p„ Sy>v$p„, s¡d S> i¡_p\u b_¡gp R>¡. s¡_p Ap^pf¡ 

Öìe_p "d|mÖìe' (element), "k„ep¡S>_' 

(Compound) A_¡ "rdîZ' (Mixture) A¡hp„ 

ÓZ âL$pf `X¡$ R>¡, s¡ Ap`Z¡ `pR>gp ^p¡fZdp„ Å¡ey„ R>¡.  

d|mÖìe A_¡ k„ep¡S>__p kp¥\u _p_pdp„ _p_p L$Z 

(AÏ/ `fdpÏ) A¡L$kdp_ lp¡e R>¡, Äepf¡ rdîZ_p 

kp¥\u _p_pdp„ _p_p L$Z b¡ A\hp ÓZ âL$pf_p lp¡e 

R>¡.

d|mÖìe_p _p_pdp„ _p_p L$Zdp„ A¡L$ S> âL$pf_p 

AÏ lp¡e R>¡. Äepf¡ Ap¡[¼kS>__p v$f¡L$ AÏdp„ 

Ap¡[¼kS>__p b¡ AÏ Å¡X$pe¡gu [õ\rsdp„ lp¡e R>¡. 

k„ep¡S>_dp„ _p_pdp„ _p_p¡ L$Z (AÏ) b¡ A\hp h^y 

âL$pf_p AÏ A¡L$buÅ kp\¡ Å¡X$pB_¡ b_¡gp lp¡e R>¡. 

S>¡dL¡$ `pZu_p v$f¡L$ AÏdp„ lpeX²$p¡S>__p¡ b¡ AÏ A_¡ 

Ap¡[¼kS>__p¡ A¡L$ AÏ Å¡X$pe¡gp¡ lp¡e R>¡. rdîZ_p¡ 

_p_pdp„ _p_p¡ L$Z A¡V$g¡ b¡ A\hp h^y d|mÖìep¡/ 

k„ep¡S>_p¡_p AÏ. v$p.s.lhpdp„ N2, O2, Ar,  H2O, 
CO2âdyM OV$L$ AÏ lp¡e R>¡. s¡d S> r`Ñmdp„ sp„by 

(Cu) A_¡ S>ks (Zn) Äepf¡ b°p¢Tdp„ sp„by (Cu) 
A_¡ L$gpC (Sn) S>¡hp d|mÖìep¡_p AÏ lp¡e R>¡. 

ApL©$rs 6.4dp„ d|mÖìep¡, k„ep¡S>_ A_¡ rdîZ 

A¡ Öìe âL$pfp¡_y„ Arsk|ÿd rQÓ gpnrZL$ `Ý^rs\u 

v$ip®ìey„ R>¡ A_¡ s¡d_u rhrióV$sp `Z S>Zphu R>¡. 
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d|mÖìe k„ep¡S>_ rdîZ

_peV²$p¡S>_ (N2) AÏ _peV²$p¡S>_ X$peAp¸¼kpCX$$ (NO2) AÏ N2 A_¡ NO2 _y„ rdîZ

Ap¡[¼kS>_ (O2)  AÏ _peqV²$L$ Ap¸¼kpCX$ (NO) AÏ N2 A_¡ O2 _y„ rdîZ

d|mÖìep¡_p¡ OV$L$`v$p\® A¡L$ S> lp¡e R>¡ 

A_¡ s¡ d|mÖìe `p¡s¡ S> lp¡e R>¡. 

k„ep¡S>__p¡ OV$L$ `v$p\® A¡L$ S> A_¡ s¡ 

k„ep¡S>_ `p¡s¡ S> lp¡e R>¡. 

rdîZ_p OV$L$ ̀ v$p\® b¡ A\hp h^y 

d|mÖìep¡ A_¡ /A\hp k„ep¡S>_p¡. 

d|mÖìe_p b^p AÏ A¡L$ kdp_ lp¡e 

R>¡. 

k„ep¡S>__p b^p AÏ A¡L$ kdp_ lp¡e 

R>¡. 

rdîZ_p AÏ b¡ A\hp h^y 

âL$pf_p lp¡e R>¡. 

d|mÖìep¡_p AÏ_p b^p AÏ A¡L$ 

kdp_ A_¡ A¡L$buÅ kp\¡ fpkperZL$ 

b„^\u Å¡X$pe¡gp lp¡e R>¡. 

k„ep¡S>__p AÏ_p OV$L$ AÏ b¡ A\hp 

h^y âL$pf_p A_¡ A¡L$buÅ kp\¡ 

fpkperZL$ b„^\u Å¡X$pe¡gp lp¡e R>¡. 

rdîZ_p OV$L$ AÏ A¡L$buÅ\u 

rcÞ_ lp¡e R>¡. S>¡ fpkperZL$ 

b„^\u Å¡X$pe¡gp lp¡sp _\u. 

Sy>v$p„ Sy>v$p„ d|mÖìep¡_p AÏ Sy>v$p„ Sy>v$p„ 

lp¡e R>¡.

k„ep¡S>__p OV$L$ d|mÖìep¡_y„ âdpZ           

r_ròs lp¡e R>¡. 

rdîZdp OV$L$ `v$p\p®¡_y„ âdpZ 

bv$gpC iL¡$$ R>¡. 

                         - k„ep¡S>__p NyZ^d® OV$L$ d|mÖìep¡_p 

NyZ^d® L$fsp„ Sy>v$p„ lp¡e R>¡. 

rdîZdp„ s¡_p OV$L$ `v$p\p£_p 

NyZ^d® S>mhpC fl¡ R>¡. 

6.4 ः d|mÖìe, k„ep¡S>_, rdîZ - Arsk|ÿd rQÓ A_¡ rhrióV$sp

L$fu Sy>Ap¡.

iy„ sd¡ ÅZp¡ R>p¡ ?

`pZu : A¡L$ k„ep¡S>_ - iyÝ^ ̀ pZu A¡ lpeX²$p¡S>_ A_¡ Ap¡[¼kS>_ A¡ d|mÖìep¡_p fpkperZL$ k„ep¡S>_\u b_¡g 
A¡L$ k„ep¡S>_ R>¡. `pZu_p¡ õÓp¡s L$p¡C`Z lp¡e sp¡ `Z s¡dp„ Ap¡[¼kS>_ A_¡ lpeX²$p¡S>__p hS>__y„ âdpZ 8:1 
lp¡e R>¡. lpeX²$p¡S>_ Ähg_iug hpey R>¡, Äepf¡ Ap¡[¼kS>_ hpey Ähg_dp„ dv$v$ L$f¡ R>¡. `f„sy lpeX²$p¡S>_ A_¡ 
Ap¡[¼kS>_ A¡ hpeyê$` d|mÖìep¡_p k„ep¡N\u b_¡g `pZu âhplu lp¡e R>¡ A_¡ s¡ Ähg_iug `Z _\u s¡d S> 
Ähg_dp„ dv$v$ `Z L$fsy„ _\u. A¡\u DgVy„$ `pZu ApN byTphhpdp„ dv$v$ê$` \pe R>¡.
v|$^ : A¡L$ rdîZ -  v|$^ A¡ ̀ pZu, vy$Á^ iL®$fp, [õ_Á^ ̀ v$p\®, âp¡qV$_ A_¡ AÞe L¡$V$gpL$ _¥krN®L$ ̀ v$p\p£_y„ rdîZ 
R>¡. v|$^_p õÓp¡s âdpZ¡ v|$^_p rhrh^ OV$L$ `v$p\p£_y„ âdpZ Sy>vy„$ Sy>vy„$ lp¡e R>¡. Npe_p v|$^dp„ [õ_Á^ `v$p\p£_y„ 
âdpZ 3-5% lp¡e R>¡. c¢k_p v|$^dp„ ApS> âdpZ 6-9% lp¡e R>¡. v|$^dp„ _¥krN®L$ fus¡ S> ̀ pZu-dp¡V$p âdpZdp„ 
lp¡e R>¡. s¡\u v|$^ âhplu Ahõ\pdp„ dm¡ R>¡. v|$^_u duW$pi A¡ dy¿eÐh¡ s¡dp„_u vy$Á^iL®$fp_¡ (Lactose) L$pfZ¡ 
lp¡e R>¡. A¡V$g¡ L¡$ OV$L$ `v$p\p£_p NyZ^d® v|$^dp„ S>mhpC fl¡ R>¡. 

d|mÖìep¡_p âL$pf (Types of elements)
gp¡M„X$_p¡ Mugp¡/ `sfy„, sp„bp_p¡ spf, A¡ëeyrdr_Ad_p¡ spf, L$p¡gkp_p Vy$L$X$p gp¡. v$f¡L$ 
hõsy_¡ k¢X$ `¡`f\u Oku_¡ dm¡gp¡ spÅ¡ `©óW$cpN Sy>Ap¡. v$f¡L$ hõsy_¡ l\p¡X$u\u Å¡f\u 
W$p¡L$p¡. (`p¡sp_¡ CÅ _ \pe s¡_u kphQ¡su fpMp¡.) 
sdpfy„ r_funZ _uQ¡_p L$p¡óV$L$dp„ _p¢^p¡.
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hõsy `©óW$cpN QL$QqL$s R>¡/_\u W$p¡L$sp âkfZ `pd¡ R>¡/ _p_p Vy$L$X$p \pe R>¡. 

gp¡M„X$_p¡ Mugp¡

sp„bp_p¡ spf

A¡ëeyrdr_Ad spf 

L$p¡gkp_p Vy$L$X$p 

L$fu Sy>Ap¡.
kprlÐe : bpó``pÓ, rÓ`pC, b_®f hN¡f¡. 
fpkperZL$ `v$p\® : L$`|f, L$mu Q|_p¡, ^p¡hp_p¡ kp¡X$p, dp¡f\|\y, kpL$f, ÁgyL$p¡T, eyqfAp.

L©$rs ः ApL©$rsdp„ v$ip®ìep dyS>b rÓ`pC ̀ f bpó``pÓ Np¡W$hp¡. bpó``pÓdp„ 

\p¡Xy„$ L$`|f gp¡. b_®f_u dv$v$\u s¡_¡ `p„Q rdr_V$ ky^u Nfd L$fp¡. 

bpó``pÓdp„ iy„ h^¡ R>¡ s¡ Sy>Ap¡. L$`|f_¡ bv$g¡ L$mu Q|_p¡, ^p¡hp_p¡ kp¡X$p, 

dp¡f\|\y, kpL$f, ÁgyL$p¡T, eyqfAp hp`fu_¡ D`f_u L©$rs afu\u L$fp¡. sdpfp 

r_funZ _uQ¡_p L$p¡óV$L$dp„ _p¢^p¡. (L$p¡C Q|Z® kmNu iL¡$ R>¡. dpV¡$ Ap L©$rs 

rinL$_u v¡$Mf¡M l¡W$m kph^p_u`|h®L$ L$fp¡.)

6.5 âep¡NpL©$rs

bpó``pÓdp„_y„ Q|Z® bpó``pÓdp„ Ahi¡j hÝep¡/_ hÝep¡ Ahi¡j_p¡ f„N
L$`|f 

L$mu Q|_p¡ 

......

D`f_u L©$rsdp„_u hõsyAp¡ A_y¾$d¡ gp¡l 
(Fe), sp„by (Cu), A¡ëeyrdr_Ad (Al) A_¡ 
L$pb®_ (C) S>¡hp d|mÖìep¡dp„\u b_¡gu R>¡. 
D`f_u b¡ `funp L$fu_¡/ q_funZ_¡ Ap^pf¡ 
bpSy>_y„ L$p¡óV$L$ `|Z® L$fp¡. 

`©óW$cpN QL$QqL$s lp¡e s¡hp d|mÖìep¡ 

W$p¡L$sp âkfZ `pdsp d|mÖìep¡ 

`©óW$cpN r_õs¡S> lp¡e s¡hp d|mÖìep¡ 

W$p¡L$sp Vy$L$X$p \pe s¡hp d|mÖìep¡ 

sd¡ Å¡ey„ L¡$ d|mÖìep¡dp„ QL$QqL$s / r_õs¡S> `Ï„, âkfZiugsp / bfX$sp, S>¡hp Sy>v$p„ Sy>v$p„ cp¥rsL$ NyZ^dp£ 
R>¡ A_¡ s¡_p Ap^pf¡ d|mÖìep¡_y„ hN}L$fZ L$fu iL$pe R>¡. iê$Aps_p kdedp„ d|mÖìep¡_y„ hN}L$fZ "^psy A_¡ 
A^psy' A¡ b¡ âL$pfp¡dp„ L$fhpdp„ Aphsy„. buÅ L¡$V$gpL$ d|mÖìep¡_u ip¡^ \sp„ ̂ psyk×i _pd_p¡ d|mÖìep¡_p¡ buÅ¡ A¡L$ 
âL$pf Ýep_dp„ Apìep¡. d|mÖìep¡_p Ap âL$pfp¡ rhi¡ Ap`Z¡ "^psy-A^psy' `pW$dp„ h^y dprlsu d¡mhuiy„. 
k„ep¡S>__p âL$pf

bpó``pÓ

õV¡$ÞX$

b_®f

L$`|f 

D`f_u L©$rsdp„ sd¡ Å¡ey„ L¡$ suh° DóZsp Ap`sp 
L¡$V$gpL$ k„ep¡S>_dp„\u Ahi¡j dm¡ R>¡. sp¡ L¡$V$gpL$ 
k„ep¡S>_dp„\u Ahi¡j dmsp _\u A\hp L$pmp¡ 
Ahi¡j dm¡ R>¡. Ap L$pmp¡ Ahi¡j dy¿eÐh¡ L$pb®__p¡ 
b_¡gp¡ lp¡e R>¡. s¡d S> Ap k„ep¡S>_p¡ lhpdp„ suh°sp\u 
Nfd L$fsp„ s¡d_y„ Ap¡[¼kS>_ kp\¡ k„ep¡S>_ \B_¡ 
L¡$V$gpL$ hpeyê$` `v$p\® k„ep¡S>_ \C_¡ L¡$V$gpL$ hpeyê$` 

`v$p\® s¥epf \pe R>¡ A_¡ Ähg_ `|Z® _ \hp\u 
Ahi¡jê$`¡ L$pmp f„N_p¡ L$pb®_ h^¡ R>¡. Ap k„ep¡S>_p¡_¡ 
k¡[ÞÖe k„ep¡S>_p¡ A\hp L$pb®_u k„ep¡S>_p¡ L$l¡hpe R>¡. 
v$p.s. L$pbp£qv$sp¡, âp¡qV$_, lpeX²$p¡ L$pb®_ (v$p.s. `¡V²$p¡g, 
fkp¡C dpV¡$_p¡ N¡k) S>¡hp Öìep¡ k¡[ÞÖe k„epS>_\u 
b_¡gp R>¡. D`f_u L©$rsdp„ L$`|f, kpL$f, ÁgyL$p¡T A_¡ 
eyqfAp k¡[ÞÖe k„ep¡S>_p¡ R>¡. Äepf¡ S>¡ k„ep¡S>_p¡_¡ suh° 
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DóZsp Ap`sp rhOV$_ \C_¡ Ahi¡j h^¡ R>¡ s¡ Ak¡[ÞÖe k„ep¡S>_p¡ A\hp AL$pb®_u k„ep¡S>_p¡ lp¡e R>¡. 

duWy„$, kp¡X$p, dp¡f\|\y, L$mu Q|_p¡ A¡ Ak¡[ÞÖe k„ep¡S>_p¡ R>¡, A¡ rkhpe k„ep¡S>__p¡ buÅ âL$pf A¡V$g¡ S>qV$g 
k„ep¡S>_p¡. S>qV$g k„ep¡S>__p AÏdp„ A_¡L$ AÏ hX¡$ s¥epf \e¡g k„fQ_p lp¡e R>¡ A_¡ Ap k„fQ_p_p dÝecpNdp„ 
^psy_p AÏ_p¡ ̀ Z kdph¡i lp¡e R>¡. d¡Á_¡riAd_p¡ kdph¡i ̂ fph_pf ¼gp¡fp¡qag, gp¡l_p¡ kdph¡i R>¡. s¡ rldp¡Ágp¡bu_ 
A_¡ L$p¡bpëV$_p¡ kdph¡i ^fph_pf kpe_p¡L$p¡bpgdu_ (Æh_kÐh B-12) S>qV$g k„ep¡S>__p L¡$V$gpL$ Dv$plfZp¡ R>¡. 

k„ep¡S>__p AÏdp„ Sy>v$p„ Sy>v$p„ AÏ fpkperZL$ b„^\u Å¡X$pe¡gp lp¡e R>¡. s¡ rhi¡ Ap`Z¡ ApNm Å¡Ciy„. 
rdîZ_p âL$pf

L$fu Sy>Ap¡.

buL$f ¾$. gu^¡gp Öìep¡ lgpìep `R>u iy„ Å¡hp dþey„ rdîZdp„_p âphõ\p¡_u k„¿ep rdîZ_p¡ âL$pf

1
2
3

A¡L$ kfMy„ k„OV$_ ^fphsp Öìep¡_p cpN_¡ âphõ\p (phase) L$l¡ R>¡. D`f_u L©$rsdp„ lgpìep `R>u buL$fdp„ 
L¡$V$gu âphõ\p Å¡hp dm¡ R>¡. Äepf¡ rdîZ_p b^p OV$L$p¡_u dmu_¡ A¡L$ S> âphõ\p  lp¡e R>¡ Ðepf¡ s¡_¡ kdp„Nu 
rdîZ L$l¡hpe R>¡. Äepf¡ rdîZ_p OV$L$ b¡ A\hp h^pf¡ âphõ\pdp„ rhcpN¡gp lp¡e R>¡ Ðepf¡ s¡d_¡ rhjdp„Nu 
rdîZ L$l¡hpe R>¡.

L$lp¡ Å¡CA¡ ! 

L$fu Sy>Ap¡.

D`f_u L©$rsdp„ lgpìep ̀ R>u dpÓ A¡L$ S> buL$fdp„ kdp„Nu rdîZ s¥epf \pe R>¡. s¡ L$ey„?

Ýep_dp„ fpMp¡. 

A¡L$ O__p A¡L$rÓs fl¡gp (A\hp A¡L$ `pÓdp„ 
fl¡g) b^p„ L$Z dmu_¡ A¡L$ S> âphõ\p lp¡e R>¡. 
(v$p.s.`Õ\f_p¡ Y$Ngp¡). âhplu `v$p\® A_¡ s¡dp„ 
Ap¡Nm¡gp b^p„ ÖphZue `v$p\® dmu_¡ A¡L$ S> 
âphõ\p s¥epf \pe R>¡. (v$p.s. kdyÖ_y„ âpZu) A¡L$ 
âhplu_p A¡L$rÓs fl¡gp (A\hp A¡L$ `pÓdp„ fl¡g) 
b^p L$Z dmu_¡ A¡L$ âphõ\p b_¡ R>¡. (v$p.s. 
hfkpv$_p„ V$u`p„) A¡L$ S> `pÓdp„ A\hp A¡L$rÓs 
fl¡gp, `f„sy A¡L$buÅdp„ _ cm¡gp âhplu_u âphõ\p 
õhs„Ó lp¡e R>¡. (v$p.s.s¡g A_¡ ̀ pZu) A¡L$rÓs fl¡gp 
b^p„ hpeyê$` `v$p\p£_u dmu_¡ A¡L$ S> âphõ\p \pe 
R>¡. v$p.s. lhp.

ÓZ buL$f gp¡. `l¡gp buL$fdp„ 10 N°pd duWy„$ gp¡. 
buÅ buL$fdp„ 10 N°pd gpL$X$p_y„ c|ky„ gp¡. ÓuÅ buL$fdp„ 
10 rdgu v|$^ gp¡. ÓZ¡e buL$fdp„ 100 rdgu ̀ pZu _pMu 
lgphp¡. `pZu_u õhs„Ó âphõ\p L$ep rdîZdp„ v¡$Mpe 
R>¡? Dcp d|L¡$gp L$pNm kpd¡ ÓZ¡e buL$f d|L$u_¡ rhfyÝ^ 
bpSy>\u g¡Tf qL$fZp¡ R>p¡X$p¡. (g¡Tf qL$fZp¡_p¡ D`ep¡N 
rinL$_p dpN®v$i®_dp„ L$fhp¡.) s¡ kde¡ buL$f kpd¡_p 
L$pNm `f iy„ v¡$Mpe R>¡ s¡ Sy>Ap¡. s¡ S> fus¡ bpSy>_u 
qv$ip\u ̀ Z buL$f sfa Sy>Ap¡. Npm_ q¾$ep dpV¡$ i„Ly$`pÓ, 
NmZu A_¡ Npm_ L$pNm hp`fu_¡ ÓZ dp„X$Zu L$fp¡. 
ÓZ¡e buL$f_p rdîZ lgphu_¡ s¡d_u Npm_ q¾$ep L$fp¡. 
v$f¡L$ r_funZp¡_¡ _uQ¡âdpZ¡ L$p¡óV$L$dp„ _p¢^p¡.

buL$f rdîZ_p OV$L `pZu_u õhs„Ó âphõ\p 
v¡$Mpe R>¡/_\u v¡$Mpsu

`pfv$i®L$/A^®`pfv$i®L$/
A`pfv$i®L$

Npm_q¾$ep\u OV$L$p¡ Sy>v$p„ \pe 
R>¡/\sp„ _\u.

ÓZ buL$f gp¡. `l¡gp buL$fdp„ \p¡X$u f¡su A_¡ `pZu gp¡. buÅ buL$fdp„ dp¡f\|\y_p õaqV$L$ 
A_¡ `pZu gp¡. ÓuÅ buL$fdp„ dp¡f\|\y A_¡ f¡su gp¡. v$f¡L$ buL$fdp„ Öìep¡_¡ lgphp¡ A_¡ \_pf 
a¡fapf_y„ r_funZ L$fp¡. r_funZ_p Ap^pf¡ _uQ¡_y„ L$p¡óV$L$ |̀Z® L$fp¡.
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ÖphZ (Solution) ः b¡ A\hp h^pf¡ âv$p\p£_p kdp„Nu 
rdîZ_¡ ÖphZ L$l¡ R>¡. D`f_u L©$rsdp„ `l¡gp buL$fdp„ 
`pZu A_¡ duWy„$ Ap b¡ `v$p\®_y„ kdp„Nu rdîZ s¥epf     
\pe R>¡. s¡_¡ duW$p_y„ ̀ pZudp„ ÖphZ L$l¡ R>¡. ÖphZdp„ S>¡ 
OV$L$ kp¥\u h^y âdpZdp„ lp¡e R>¡. s¡_¡ ÖphL$ L$l¡ R>¡ A_¡ 
ÖphL$ L$fsp„ Ap¡R>p„ âdpZdp„ fl¡gp AÞe OV$L$ `v$p\p£_¡ 
Öpìe L$l¡hpe R>¡. Öpìe_y„ ÖphL$dp„ dmu_¡ ÖphZ          
b_hp_u q¾$ep A¡V$g¡ Ap¡Nmhy„ ÖphZdp„_p OV$L$p¡_u 
Ahõ\p âdpZ¡ ÖphZ_p A_¡L$ âL$pf \pe R>¡. kdyÖ_y„ 
`pZu, `pZudp„ Ap¡Nm¡gy„ dp¡f\|\y, `pZudp„ Ap¡Nm¡gy„ 
duWy„$, kpL$f_u QpkZu A¡ b^p ÖphZp¡_p¡ âL$pf 
"âhpludp„ O_' R>¡. A¡ rkhpe "âhpludp„ âhplu' 
(v$p.s.rh_¡Npf, d„v$ këãeyqfL$ A¡rkX$) "hpeydp„ hpey' 
(v$p.s. lhp), "O_dp„ O_' (v$p.s.r`Ñm, `p¡gpv$, 
õV¡$_g¡k õV$ug S>¡hp rdîZ) "âhpludp„ hpey' 
(v$p.s.¼gp¡fu_ey¼s `pZu, lpeX²$p¡¼gp¡qfL$ A¡rkX$) S>¡hp 
ÖphZ_p buÅ âL$pf R>¡. kdp„Nu rdîZ A¡V$g¡ L¡$ 
ÖphZ_y„ k„OV$_ A¡L$kdp_ lp¡e R>¡. ÖphL$ `pfv$i®L$ 
âhplu lp¡e sp¡ ÖphZ `Z `pfv$i®L$ lp¡e R>¡ A_¡ s¡ 
Npm_ L$pNmdp„\u Apf`pf Åe R>¡.
r_g„b_ (Suspension) ः D`f_u L©$rsdp„ buÅ 
buL$fdp„ `pZu A_¡ c|ky„ Ap b¡ `v$p\p£_y„ rhjdp„Nu 
rdîZ s¥epf \e„y. A¡ âhplu A_¡ O__y„ rdîZ R>¡. 
âhplu A_¡ O__p rhjdp„Nu rdîZ_¡ r_g„b_ L$l¡hpe 
R>¡. r_g„b_dp„_p O_L$Zp¡_p¡ ìepk  10-4 du. L$fsp„ 
h^pf¡ lp¡e R>¡. s¡\u s¡dp„\u âL$pi_y„ k„¾$dZ \sy„ _\u, 

L$fu Sy>Ap¡.

s¡d S> kpdpÞe Npm_L$pNm ̀ f Ap O_L$Z_p Ahi¡j 
flu Åe R>¡. Apd, Npm_ q¾$ep Üpfp r_g„b__p âhplu 
A_¡ O_ OV$L$p¡ R|>V$p `pX$hpdp„ Aph¡ R>¡. 
L$rgg (Colloid) ः D`f_u L©$rsdp„ ÓuÅ buL$fdp„_y„ 
`pZu A_¡ v|$^_„y rdîZ A^®`pfv$i®L$ R>¡. A¡V$g¡ L¡$ Ap 
rdîZ_p `©óW$cpN `f âL$pi_y„ Ap`s_ L$fsp„ s¡_y„ 
L¡$V$gpL$ âdpZdp„ k„¾$dZ A_¡ L¡$V$gpL$ âdpZdp„ 
A`õL$fZ \pe R>¡. s¡_y„ L$pfZ R>¡. Ap rhjdp„Nu 
rdîZdp„_p `pZu_u âphõ\pdp„ v|$^_u âphõ\p_p 
k|ÿd L$Z kh®Ó rhMf¡gu [õ\rsdp„ lp¡e R>¡ A_¡ Ap 
L$Zp¡_p¡ ìepk Apif¡ 10-5 du lp¡e R>¡. Aphp rhjdp„Nu 
rdîZ_¡ L$rgg L$l¡hpe R>¡. L$rggdp„_p L$Zp¡_p ìepk 
L$fsp„ kpdpÞe Npm_L$pNm_p rR>Öp¡ dp¡V$p lp¡hp\u 
Npm_q¾$ep Üpfp rhep¡NuL$fZ \sy„ _\u. v|$^ `p¡s¡ A¡L$ 
L$rgg R>¡. A¡dp„ `pZu_p dpÝeddp„ âp¡qV$_. [õ_Á^ 
`v$p\® hN¡f¡_p O_ L$Z A_¡ âhplu_p V$u`p_p¡ ìepk 
10-5 du lp¡e R>¡. A¡ rkhpe hpeydp„ O_ (v$p.s.^|dpX$p¡) 
hpeydp„ âhplu (v$p.s.^yçdk, hpv$m) A¡hp L$rgg_p 
A_¡L$ âL$pf R>¡. 
k„ep¡S>_p¡_¡ kdÆA¡ : Öìep¡_p âL$pf_p¡ Aæepk L$fsu 
hMs¡ Ap`Z¡ Å¡ey„ L¡$ d|mÖìep¡ kp¥\u kpvy„$ k„OV$_ 
^fphsp Öìe_p¡ âL$pf R>¡. k„ep¡S>_ A_¡ rdîZ_y„ 
k„OV$_ s`pksp A¡hy„ Ýep_dp„ Aph¡ R>¡ L¡$ s¡ b¡ A\hp 
h^pf¡ OV$L$dp„\u b_¡gp lp¡e R>¡ Ap OV$L$p¡ A¡L$buÅ 
kp\¡ Å¡X$pe¡gu [õ\rsdp„ R>¡ L¡$ õhs„Ó, s¡_p `f\u s¡ 
Öìe k„ep¡S>_ R>¡ L¡$ rdîZ s¡ _½$u \pe R>¡. 

`l¡gp `pÓdp„_p¡ b^p¡ gp¡M„X$_p¡ c|L$p¡ buÅ `pÓdp„ _pMu L$p„Q_p krmep\u lgphp¡ A_¡ _pmpL©$rs Qy„bL$ Öìe_u    
_ÆL$ gC S>C_¡ r_funZ L$fp¡. s¡d S> Öìe_p f„N_y„ `Z r_funZ L$fp¡. lh¡ buÅ `pÓdp„_y„ Ap Öìe \p¡Xy„$ Nfd L$fu_¡ 
W„$Xy„$ \hp v$p¡. Ap Öìe_p f„Ndp„ L„$C a¡fapf \pe R>¡ L¡$ s¡_y„ r_funZ L$fp¡ A_¡ s¡_p `f _pmpL©$rs Q„ybL$_y„ iy„ `qfZpd      
\pe R>¡ s¡_y„ r_funZ L$fp¡. _uQ¡_p L$p¡óV$L$dp„ r_funZ_u _p¢^ L$fp¡. 

L©$rs Öìe_p¡ f„N _pmpL©$rs Qy„bL$_y„ `qfZpd 

bpó``pÓdp„ gp¡M„X$_p¡ c|L$p¡ A_¡ N„^L$ d¡mhhy„ 

bpó``pÓdp„ gp¡M„X$_p¡ c|L$p¡ A_¡ N„^L$ c¡Np 
L$fu Nfd L$fhp. 

L©$rs ः b¡ bpó``pÓ gp¡. `l¡gp bpó``pÓdp„ 4 N°pd gp¡M„X$_p¡ c|L$p¡ gp¡. buÅdp„ 4 N°pd 
N„^L$_y„ Q|Z® gp¡. b„_¡ bpó``pÓdp„_p Öìe `pk¡ _pmpL©$rs Qy„bL$ gC S>C_¡ r_funZ L$fp¡ 
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Ap L©$rsdp„ gp¡M„X$_p¡ c|L$p¡ A_¡ N„^L$_y„ Q|Z® 
d¡mhu_¡ s¡_u _pmpL©$rs Qy„bL$\u `funp L$fsp„ A¡hy„ 
S>Zpey„ L¡$ s¥epf \e¡gy„ Öìe gp¡M„X$ A_¡ N„^L$_y„ rdîZ 
R>¡ A_¡ s¡dp„ b„_¡ OV$L$p¡_p NyZ^d® R>¡. L¡$V$gpL$ L$Z ̀ ump 
v¡$Mpep. s¡ N„^L$_p lsp. L¡$V$gpL$ L$Z L$pmp v¡$Mpep s¡ 
gp¡M„X$_p lsp. gp¡lQy„bL$ sfa ApL$rj®s \_pf 
gp¡lL$Zp¡_p¡ NyZ^d® L$ped lsp¡. A¡V$g¡ L¡$ Ap Öìedp„ 
gp¡M„X$ A_¡ N„^L$ A¡ OV$L$p¡ õhs„Ó [õ\rsdp„ lsp. Äepf¡ 
gp¡M„X$ A_¡ N„^L$_¡ c¡Np Nfd L$fu_¡ W„$X$p L$ep® `R>u s¡_p 
`f Qy„bL$_y„ `qfZpd \sy„ _\u A_¡ N„^L$_p¡ rhrióV$ 
`ump¡ f„N `Z v¡$Mpsp¡ _l]hs¹ \ep¡. A¡_p `f\u A¡hy„ 
S>Zpe R>¡ L¡$ D`f_u L©$rsdp„ s¥epf \e¡g Öìe d|m OV$L$p¡ 
L$fsp„ Sy>vy„$ R>¡. 

_uQ¡_p L$p¡óV$L$dp„ L¡$V$gp„L$ k„ep¡S>__p AÏk|Óp¡ Ap`¡gp R>¡. s¡_p¡ D`ep¡N L$fu_¡ 
L$p¡óV$L$dp„_u Mpgu S>Áep `|fp¡.

A.¾$. k„ep¡S>__y„ _pd AÏk|Ó OV$L$d|mÖìe OV$L$ d|mÖìep¡_p AÏ_u k„¿ep 

1. `pZu H2O H
O

2
1

2. lpeX²$p¡S>_ ¼gp¡fpCX$ HCl ...
...

...

...
3. rd\¡_ CH4 ...

...
...
...

4. d¡Á_¡riAd ¼gp¡fpCX$ MgCl2 ...
...

...

...

AÏk|Ó A_¡ rhrh^ d|mÖìep¡_p AÏ_u k„¿ep hÃQ¡_p¡ k„b„^ Ap`Z¡ Åep¡. AÏ A¡L$buÅ kp\¡ fpkperZL$ 
b„^\u Å¡X$pe¡gp lp¡e R>¡. buÅ AÏ kp\¡ fpkperZL$ b„^\u Å¡X$php_u ndsp v$f¡L$ AÏ_p¡ fpkperZL$ NyZ^d® R>¡. 
Ap ndsp A¡L$ k„¿ep hX¡$ v$ip®hhpdp„ Aph¡ R>¡. Ap k„¿ep A¡V$g¡ s¡ AÏ_p¡ b„^_p„L$. A¡L$ AÏ s¡_p b„^_p„L$ AÏ 
S>¡V$gp fpkperZL$ b„^ AÞe AÏ kp\¡ L$f¡ R>¡. kpdpÞe fus¡ d|mÖìep¡_p b„^_p„L$ s¡d_p rhrh^ k„ep¡S>_p¡dp„ [õ\f 
lp¡e R>¡. 

L$lp¡ Å¡CA¡ ! 

h¥opr_L$p¡A¡ 18 dp A_¡ 19 dp isL$dp„ k„ep¡S>_p¡_p k„OV$_ rhi¡ A_¡L$ âep¡N L$ep® A_¡ A¡_p Ap^pf¡ 
d|mÖìep¡_p b„^_p„L$ ip¡Ýep. kp¥\u lgL$p d|mÖìe lpeX²$p¡S>__p¡ b„^_p„L$ 1 R>¡ A¡hy„ dp_u_¡ h¥opr_L$p¡A¡ AÞe 
d|mÖìep¡_p b„^_p„L$ _½$u L$ep®. L$p¡óV$L$ `|Z® L$fp¡. 

iy„ sd¡ ÅZp¡ R>p¡ ?

_uQ¡_p L$p¡óV$L$dp„ lpeX²$p¡S>_¡ AÞe d|mÖìep¡ kp\¡ s¥epf L$f¡g rhrh^ 
k„ep¡S>_p¡dp AÏk|Óp¡ Ap`¡gp R>¡. s¡_p ̀ f\u k„b„r^s d|mÖìep¡_p¡ b„^_p„L$ ip¡^p¡.

L$p¡óV$L$ `|Z® L$fp¡.

Ap L©$rsdp„ Nfd L$fhp_u q¾$ep L$fsp gp¡M„X$ A_¡ 
N„^L$ hÃQ¡ fpkperZL$ k„ep¡S>_ \ey„. gp¡M„X$ A_¡ 
N„^L$_p AÏ fpkperZL$ b„^\u Å¡X$pC _hp k„ep¡S>__p¡ 
AÏ s¥epf \ep¡. 
AÏk|Ó A_¡ b„̂ _p„L$  (Molecular formula and 
valency) ः k„ep¡S>_dp„ OV$L$ d|mÖìep¡_y„ âdpZ 
r_ròs lp¡e R>¡. k„ep¡S>__p AÏdp„ OV$L$ d|mÖìep¡_p 
AÏ rhrióV$ k„¿epdp„ A¡L$buÅ kp\¡ Å¡X$pe¡gp lp¡e 
R>¡. k„ep¡S>__p A¡L$ AÏdp„ ¼ep ¼ep d|mÖìep¡_p L¡$V$gp 
AÏ R>¡ s¡ AÏk|Ó_u dv$v$\u v$ip®hhpdp„ Aph¡ R>¡.
AÏk|Ódp„ b^p OV$L$ d|mÖìep¡_u k„op A_¡ v$f¡L$ 
k„op_p `pepdp„ s¡ AÏ_u k„¿ep_p¡ kdph¡i lp¡e R>¡. 
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A. 
¾$. 

k„ep¡S>__p 
AÏk|Ó

OV$L$ d|mÖìep¡ ‘H’ _p¡ 
b„^_p„L$

‘X’ A¡ ‘H’ kp\¡ s¥epf 
L$f¡gp Ly$g b„^p¡_u k„¿ep

‘X’ _p¡ b„^_p„L$

H X
1 HCl H Cl 1 1 1
2 H2O H O 1 2 2

3 H2S 1

4 NH3 1

5 HBr 1
6 HI 1
7 NaH 1
8 CH4 1

dNS> Qgphp¡. 

_uQ¡_p L$p¡óV$L$dp„ lpeX²$p¡S>_, AÞe d|mÖìep¡_u 
Å¡X$uAp¡ A_¡ s¡d_p b„^_p„L$ Apàep R>¡. s¡d_p¡ sL®$k„Ns 
D`ep¡N L$fu_¡ s¡ d|mÖìep¡_u Å¡X$uAp¡dp„\u s¥epf      
\_pfp k„ep¡S>__y„ AÏk|Ó R>¡ëgp Mp_pdp„ gMp¡.

d|mÖìe b„^_p„L$ k„b„r^s b„^_p„L$_y„ AÏk|Ó

C
H

4
1

N
H

3
1

Fe
S

2
2

C
O

4
2

1. _uQ¡_p d|mÖìep¡_u Å¡X$udp„\u s¥epf \_pf 
k„ep¡S>__p AÏk|Ó Óp„kp NyZpL$pf `Ý^rs\u 
ip¡^p¡.

 (i) H (b„^_p„L$ 1) A_¡ O (b„^_p„L$ 2)  
 (ii) N (b„^_p„L$ 3) A_¡ H (b„^_p„L$ 1) 
 (iii) Fe (b„^_p„L$ 2) A_¡ S (b„^_p„L$ 2). 
2. H, O A_¡ N AÏ_p b„^_p„L$ A_y¾$d¡ 1, 2 A_¡ 3 

R>¡ s¡d S> lpeX²$p¡S>_, Ap¡qL$kS>_, _peV²$p¡S>_ A¡ 
hpeyê$` d|mÖìep¡_p AÏk|Óp¡ A_y¾$d¡ H2, O2 A_¡ 
N2 . Ap v$f¡L$ AZydp„ L¡$V$gp fpkperZL$ b„^ R>¡.  

k„ep¡S>__y„ AÏk|Ó Mbf lp¡e sp¡ s¡_p ̀ f\u OV$L$ 
d|mÖìep¡_p b„^_p„L$ Ap¡mMu iL$pe R>¡. s¡ dpV¡$ 
lpeX²$p¡S>__p¡ b„^_p„L$ ‘1’R>¡ A¡hp¡ Ap^pf g¡hpdp„ Aph¡ 
R>¡. A¡\u rhfyÝ^ NyZpL$pf `Ý^rs Üpfp k„ep¡S>__p _uQ¡ 
âdpZ¡ AÏk|Ó gMu iL$pe R>¡. 

rsfR>p NyZpL$pf `Ý^rs\u kpv$p k„ep¡S>_p¡_p AÏk|Óp¡ 
gMhp. 
`Nr\ey„ 1 : OV$L$ d|mÖìep¡_u k„op gMhu. 

  C  O
`Nr\ey„ 2 : s¡ d|mÖìep¡_u _uQ¡ s¡d_p b„^_p„L$ 

gMhp.
  C  O
  4  2
`Nr\ey„ 3 : bpZ\u v$ip®ìep dyS>b Óp„kp NyZpL$pf 

L$fhp. 
  C  O
  4  2
`Nr\ey„ 4 : Óp„kp NyZpL$pf\u dm¡g k|Ó gMhy„. 
  C2O4

`Nr\ey„ 5 : k„ep¡S>__y„ A„rsd AÏk|Ó gMhy„. 
(A„rsd AÏk|Ódp„ OV$L$ AÏ_u k„¿ep 
_p_pdp„ _p_u A_¡ `|Zp¯L$ lp¡e s¡ dpV¡$ 
S>ê$f S>Zpe sp¡ `Nr\ey„ 4 dp„_p k|Ó_¡ 
ep¡Áe A„L$ hX¡$ cpNhy„.) 

 Óp„kp NyZpL$pf\u d¡mh¡g k|Ó  C2O4  _¡ 2 hX¡$ 
cpNsp dm¡gy„ A„rsd AÏk|Ó CO2.
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1. ep¡Áe `ep®e `k„v$ L$fu_¡ _uQ¡_p rh^p_p¡ afu\u gMp¡. 
 A. O__p L$Zp¡dp„ Ap„sfAp[ÎhL$ bm ........ 

lp¡e R>¡. 
  (i) Ap¡R>pdp„ Ap¡Ry>„  (ii) dÝed 
  (iii) h^ydp„ h^y  (iv) Ar_ròs

 Ap. O_ `f bpü v$bpZ Ap`hp R>sp„ `Z s¡d_y„ 
L$v$ s¡d S> fl¡ R>¡. Ap NyZ^d®_¡ ........ L$l¡ R>¡. 

  (i) ApL$pe®sp        (ii) Ak„`uX$esp
  (iii) âhprlsp       (iv) [õ\rsõ\p`L$sp

 B. rdîZ, k„ep¡S>_ A_¡ d|mÖìep¡ S>¡hp âL$pfp¡dp„ 
Öìep¡_y„ hN}L$fZ L$fsu hMs¡ ......... dp`v„$X$ 
A_ykfhpdp„ Aph¡ R>¡. 

  (i) Öìep¡_u Ahõ\p    (ii) Öìep¡_u âphõ\p
  (iii) Öìep¡_y„ fpkperZL$ k„OV$_  
  (iv) D`f_p b^p„ S> 

 C. b¡ A\hp h^y OV$L$ `v$p\® ^fphsp Öìe_¡ 
......... L$l¡hpe R>¡. 

  (i) rdîZ  (ii) k„ep¡S>_  
(iii) d|mÖìe     (iv) ^psyk×i 

 D. v|$^ A¡ Öìe_p ............âL$pf_y„ Dv$plfZ R>¡. 
  (i) ÖphZ         (ii) kdp„Nu rdîZ 
  (iii) rhjdp„Nu rdîZ    (iv) r_g„b_ 

 A¡. `pZu, `pfp¡ A_¡ b°p¡du_dp„ kdp_sp R>¡ L$pfZ 
L¡$ ÓZ¡e ........ R>¡. 

  (i) âhplu   (ii) k„ep¡S>_p¡    
  (iii) A^psy      (iv)d|mÖìep¡   
 A¥. L$pb®__p¡ b„^_p„L$ 4 R>¡ A_¡ Ap¡[¼kS>__p¡ 

b„^_p„L$ 2 R>¡. A¡_p `f\u Ýep_dp„ Aph¡ R>¡, 
L$pb®_ X$peAp¸¼kpCX$$ k„ep¡S>_dp„ L$pb®_ A_¡ 
A¡L$ Ap¡[¼kS>__p AÏ hÃQ¡ .......fpkperZL$ 
b„^ lp¡e R>¡.  

  (i) 1     (ii) 2    (iii) 3    (iv) 4
2. S|>\dp„ _ b¡ksy„ `v$ Ap¡mMu_¡ õ`óV$uL$fZ Ap`p¡. 

 A. kp¡_y„, Qp„v$u, sp„by, `umy„

 Ap. lpeX²$p¡S>_, lpeX²$p¡S>_ `¡fp¸¼kpCX$, L$pb®_ X$pe 
Ap¸¼kpBX$, `pZu_u hfpm

 B. v|$^, g]by_p¡ fk, L$pb®_, `p¡gpv$

 C. `pZu, `pfp¡, Mphp_p¡ kp¡X$p, dp¡f\|\y 

 D. kpL$f, duWy„$, Mphp_p¡ kp¡X$p, dp¡f\|\y 

 E. lpeX²$p¡S>_, kp¡qX$Ad, `p¡V¡$riAd, L$pb®_ 

3. _uQ¡_p âñp¡_p S>hpb gMp¡. 
 A. h_õ`rs k|e®âL$pi_u lpS>fudp„ ¼gp¡fp¡aug_u 

dv$v$\u L$pb®_ X$peAp¸¼kpCX$ A_¡ `pZudp„\u 
ÁgyL$p¡T s¥epf L$f¡ R>¡ A_¡ Ap¡[¼kS>_ dy¼s L$f¡ 
R>¡. Ap âq¾$epdp„ Qpf k„ep¡S>_p¡ L$ep s¡ 
Ap¡mMu_¡ s¡_p¡ âL$pf gMp¡. 

 Ap. rdî^psy r`Ñmdp„ _uQ¡_p OV$L$ dþep R>¡. sp„by 
(70%) A_¡ S>ks (30%) sp¡ Apdp„ ÖphL$, 
Öpìe A_¡ ÖphZ L$p¡Z s¡ gMp¡. 

 B. Ap¡Nm¡gp npf_¡ L$pfZ¡ kdyÖ_p `pZu_p¡ õhpv$ 
Mpfp¡ lp¡e R>¡. L¡$V$gpL$ kdyÖ_u npfsp (`pZudp„ 
npf_y„ âdpZ) _uQ¡ âdpZ¡ R>¡. gp¡Zpf kfp¡hf 
: 7.9%, âip„s dlpkpNf : 3.5%, kfp¡hf : 
7.9%, c|dÝe kdyÖ : 3.8% , d©s kdyÖ : 
33.7% Ap dprlsu `f\u rdîZ_u b¡ 
rhrióV$sp õ`óV$ L$fp¡. 

4. v$f¡L$_p b¡ Dv$plfZp¡ Ap`p¡. 
 A. âhplu ê$` d|m Öìe 
 Ap. hpeyê$` d|mÖìe 
 B. O_ê$` d|mÖìe 
 C. kdp„Nu rdîZ 
 D. L$rgg 
 E. k¡[ÞÖe k„ep¡S>_p¡ 
 A¡. S>qV$g k„ep¡S>_p¡ 
 A¥. Ak¡[ÞÖe k„ep¡S>_p¡ 
 Ap¡. ^psyk×i 
 Ap¥. 1 b„^_p„L$ ^fphsp d|mÖìe 
 A„. 2 b„^_p„L$ ^fphsp d|mÖìe

5. _uQ¡ Ap`¡gp AÏk|Óp¡ `f\u s¡ s¡ k„ep¡S>_p OV$L$ 
d|mÖìep¡_p _pd A_¡ k„op gMp¡ A_¡ s¡d_p¡ b„^_p„L$ 
Ap¡mMp¡.
KCl, HBr, MgBr2, K2O, NaH, CaCl2, CCl4, 
HI, H2S, Na2S, FeS, BaCl2

õhpÝepe
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6. _uQ¡_p L$p¡óV$L$dp„ L¡$V$gpL$ Öìep¡_y„ fpkperZL$ k„OV$_ Apàey„ R>¡. s¡_p `f s¡ Öìep¡_p dy¿e âL$pf _½$u L$fp¡. 

Öìe_y„ _pd fpkperZL$ k„OV$_ Öìe_p 

dy¿e âL$pf 

kdyÖ_y„ `pZu H2O + NaCl + MgCl2+...

DÝh®`prss `pZu H2O

azÁNpdp„ cf¡gp¡ lpeX²$p¡S>_ hpey H2

LPG rktgX$fdp„_p¡ hpey C4H10 + C3H8 

Mphp_p¡ kp¡X$p NaHCO3

iyÝ^ kp¡_y Au
Ap¡[¼kS>_ kug]X$fdp„_p¡ hpey O2

L$p„ky Cu + Sn
lufp¡ C
dp¡f\|\y CuSO4

L$muQ|_p¡ CaCO3

d„v$ lpeX²$p¡¼gp¡qfL$ A¡rkX$ HCl + H2O

7. h¥opr_L$ L$pfZp¡ gMp¡. 

 A. lpeX²$p¡S>_ Ähg_iug R>¡. Ap¡[¼kS>_ 
  Ähg_dp„ dv$v$ L$f¡ R>¡, `f„sy `pZu ApN 

byTphhpdp„ dv$v$ L$f¡ R>¡. 

 Ap. L$rgg_p OV$L$ `v$p\® NpmZ q¾$ep Üpfp Sy>v$p„ L$fu 
iL$psp _\u. 

 B. guby„ ifbsdp„ Nþep¡, MpV$p¡, Mpfp¡ A¡d b^p„ 
õhpv$ lp¡e R>¡ A_¡ s¡ Ágpkdp„ f¡X$u iL$pe R>¡. 

 C. O_ê$` Öìe_¡ r_ròs L$v$ A_¡ ApL$pf lp¡e R>¡. 

8. _uQ¡_p d|mÖìep¡_u Å¡X$udp„\u b_sp k„ep¡S>_p¡_p 
AÏk|Ó Óp„kp NyZpL$pf `Ý^rs\u ip¡^p¡.

 A. C (b„^_p„L$ 4) A_¡ Cl (b„^_p„L$  1)
 Ap. N (b„^_p„L$ 3) A_¡ H (b„^_p„L$ 1)
 B. C (b„^_p„L$ 4) A_¡ O (b„^_p„L$ 2)
 C. Ca (b„^_p„L$ 2) A_¡ O (b„^_p„L$ 2)

D`¾$d :  

  Sy>v$p„ Sy>v$p„ MpÛ`v$p\p£_p `X$uL$p„ (f¡`f) c¡Np L$fp¡ 
A_¡ s¡_p `f Ap`¡gu dprlsu_p¡ D`ep¡N L$fu_¡ 
MpÛ`v$p\® A_¡ s¡dp„_p OV$L$_y„ L$p¡óV$L$ b_php¡. S>¡ 
OV$L$ d¡mhu iL$pe s¡ d¡mhp¡. rdÓ A_¡ rinL$ kp\¡ 
QQp® L$fp¡. s¡d S> rinL$_p dpN®v$i®_ l¡W$m OV$L$p¡_u 
Ähg_ `funp L$fp¡ A_¡ Ap OV$L$p¡ k¡[ÞÖe R>¡ L¡$ 
Ak¡[ÞÖe s¡ _½$u L$fp¡. 
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1. kpdpÞe fus¡ d|mÖìep¡_y„ hN}L$fZ ¼ep ÓZ âL$pfp¡dp„ L$fhpdp„ Aph¡ R>¡ ? 
2. v¥$r_L$ Æh_dp„ Ap`Z¡ L$C L$C ^psy A_¡ A^psy hp`fuA¡ R>uA¡ ? 

7. ^psy-A^psy 

epv$ L$fp¡.

epv$ L$fp¡.

S>Ns_u b^u hõsyAp¡ A\hp `v$p\® d|mÖìep¡, k„ep¡S>_p¡ A\hp s¡d_p rdîZdp„\u b_¡gp R>¡. h¥opr_L$p¡A¡ 
b^p d|mÖìep¡_y„ ^psy-A^psy A_¡ ^psy k×idp„ hN}L$fZ L$e¯y R>¡.

^psy (Metals) : kp¡_y, Qp„v$u, gp¡M„X$, sp„by, 
A¡ëeyrdr_ed, d¡Á_¡riAd, L¸$[ëiAd, kp¡qX$Ad, 
àg¡qV$_d A¡ b^u ̂ psyAp¡ R>¡. ̂ psy_¡ QmL$pV$ lp¡e R>¡. s¡ 
L$W$Z lp¡e R>¡. s¡dp„\u spf A\hp `sfp b_phu iL$pe 
R>¡. ^psy DóZsp A_¡ rhÛys_u kyhplL$ lp¡e R>¡. ^psy 
s¡d_p b„^_p„L$ Bg¡¼V²$p¡_ Nydphu_¡ ^_ âcpfu Ape_, 
^_-Ape_ A¡V$g¡ L¡$ L¡$V$pe__y„ r_dp®Z L$f¡ R>¡.

^psy_p cp¥rsL$ NyZ^d®  (Physical Properties of 
Metals)
1. Ahõ\p (Physical State) : kpdpÞe 
DóZspdp_¡ ^psy ^_ Ahõ\pdp„ lp¡e R>¡ `Z `pfp¡ 
A_¡ N¡rgAd S>¡hu ^psy s¡dp„ A`hpv$ R>¡ s¡ Ap¡fX$p_p 
DóZspdp_¡ `Z âhplu Ahõ\pdp„ lp¡e R>¡.

4. sÞesp (Ductility) : sd¡ L$p¡C kp¡_u_u vy$L$p_dp„ 
Nep R>p¡ L¡$ ? kp¡_u_¡ kp¡_p A\hp Qp„v$u_p spf b_phsp 
Å¡ep¡ R>¡ L¡$ ? ^psy_¡ rR>Ödp„\u `kpf L$fsp„ s¡dp„\u spf 
b_¡ R>¡. Ap NyZ^d®_¡ ^psy_u sÞesp L$l¡ R>¡. 
5. âkfZiugsp (Malleability) :  A¡L$ Mugp¡ gp¡ 
A_¡ s¡_¡ Ap¡V$gp `f d|L$u_¡ l\p¡X$u\u V$u`sp„ flp¡, \p¡X$p 
kde `R>u sd_¡ `psmy„ `sfy„ s¥epf \sy„ v¡$Mpi¡. Ap 
NyZ^d®_¡ ^psy_u âkfZiugsp L$l¡ R>¡. 
6. DóZsp_y„ hl_ (Conduction of Heat) : 
sp„bp_u ̀ Ë$u gp¡. A¡_p A¡L$ R>¡X¡$ duZ gNpX$p¡ A_¡ buÅ¡ 
R>¡X$p¡ Nfd L$fp¡. iy„ \pe R>¡ s¡_y„ r_funZ L$fu_¡ rinL$ 
kp\¡ QQp® L$fp¡. 
^psy DóZsp_u kyhplL$ lp¡e R>¡. Qp„v$u, sp„by,     
A¡ëeyrdr_ed DóZsp_p DÑd hplL$ R>¡. 
7. rhÛys_y„ hl_ (Conduction of Electricity): 
huS>mu_p spf b_phhp dpV¡$ L$C L$C ^psy_p¡ D`ep¡N 
L$fhpdp„ Aph¡ R>¡ ? ^psy rhÛys_u kyhplL$ lp¡e R>¡. S>¡dp„ 
kuky A¡ A`hpv$ R>¡ S>¡ DóZsp A_¡ rhÛys_u kyhplL$ 
_\u. 
8. O_sp (Density) : ^psy_u O_sp h^pf¡ lp¡e R>¡. 
A`hpv$ ê$`¡ kp¡qX$Ad, `p¡V$¡riAd A_¡ rgr\Ad_u 
O_sp `pZu L$fsp„ Ap¡R>u lp¡e R>¡. rgr\Ad_u O_sp 
0.53 g/cc R>¡. 
9. ÖphZp„L$ A_¡ DÐL$g_p„L$ (Melting & Boiling 
Points) : kpdpÞe fus¡ ^psy_p ÖphZp„L$ A_¡ 
DÐL$g_p„L$ h^pf¡ lp¡e R>¡. A`hpv$ Hg, Ga, Na, K. 
10. _pv$desp (Ýhpr_L$) (Sonority) ः sdpfu 
ipmp_p¡ O„V$ L$C ^psy_p¡ R>¡ A_¡ s¡ L$C fus¡ L$pe® L$f¡ R>¡ ? 
^psy _pv$de lp¡e R>¡.

sd¡ sdpfp L$p¡C kNpk„b„^u kp\¡ L$p¡C v$hpMp_¡ 
Nep lp¡ Ðepf¡ X$p¸¼V$f ̀ pk¡ f¼sv$pb dp`L$ Å¡ey„ li¡. s¡dp„ 
L$pQ_u _mudp„ A¡L$ fpMp¡X$u f„N_y„ âhplu Å¡ey„ li¡. s¡ 
L$C ^psy lp¡e R>¡ ? 

2. QmL$pV$ (Lustre)(QL$QqL$s) : sdpfp Ofdp„ fl¡g 
sp„bp_p hpkZ gp¡ A_¡ s¡_¡ g]by\u Okp¡ A_¡ ̀ pZu\u 
^yAp¡, ^p¡ep `l¡gp A_¡ ^p¡ep `R>u_p s¡S>_y„ r_funZ 
L$fp¡. ^psy_p Ok¡gp A\hp lpgdp„ S> L$p`¡g `©óW$cpN 
`f\u âL$pi_y„ `fphs®_ \pe R>¡ A_¡ ^psy QL$QqL$s 
v¡$Mpe R>¡. 
3. L$qW$_sp (Hardness) : kpdpÞe fus¡ ^psy L$qW$_ 
lp¡e R>¡. d©vy$ lp¡su _\u. A`hpv$-kp¡qX$Ad A_¡ 
`p¡V¡$riAd d©vy$ lp¡e R>¡ A_¡ s¡ kl¡gpC\u R>fu\u L$p`u 
iL$pe R>¡.  
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Ýep_dp„ fpMp¡. 

1. kp¡_y, Qp„v$u, A¡ëeyrdr_ed DÑd âkfZiug 
^psy R>¡. 

2. kp¡_p_y„ 1/10,000 rdguduV$f ÅX$pC_y„ `psmy„ 
`sfy„ b_phu iL$pe R>¡ A_¡ 1/5000 rddu 
ìepk_p¡ spf b_phu iL$pe R>¡. 

A^psy (Non-metals) ः L$pb®_, këaf, ap¡õafk A¡ 
A^psy R>¡. kpdpÞe fus¡ ^_ A^psy bfX$ lp¡e R>¡ A_¡ 
s¡d_¡ QmL$pV$ lp¡sp¡ _\u. 

A^psy_p cp¥rsL$ NyZ^d® (Physical Properties 
of non-metals) ः

1. cp¥rsL$ Ahõ\p (Physical State) : kpdpÞe 
DóZspdp_¡ A^psy ^_, âhplu A_¡ hpey ê$̀ dp„ dm¡ R>¡. 

^_ : C, S, P  âhplu : Br2 hpey : H2, N2, O2

2. QmL$pV$ (Lustre) : A^psy_¡ QmL$pV$ lp¡sp¡ _\u. 
A`hpv$ - lufp¡, Apep¡qX$__p õaqV$L$. L¡$V$guL$ A^psy 
f„Nlu_ lp¡e R>¡ sp¡ L¡$V$guL$ A^psy_¡ rhrh^ f„N lp¡e R>¡. 
L$pb®_ A¡V$g¡ S> L$p¡gkp¡ ¼ep f„N_p¡ lp¡e R>¡ ? 
3. bfX$sp (Brittleness) : L$p¡gkp¡ (Lpb®_) gp¡ A_¡ 
s¡_¡ l\p¡X$u\u W$p¡L$p¡. iy„ \pe R>¡ s¡ Sy>Ap¡. O_ A^psy 
bfX$ lp¡e R>¡. L¡$V$guL$ A^psy d©vy$ lp¡e R>¡. A`hpv$ - 
lufp¡ (L$pb®__y„ A`ê$`). kp¥\u L$W$Z _¥¥krN®L$ `v$p\®. 
4. sÞesp A_¡ âkfZiugsp (Ductility & 
Malleability) : A^psy s„synd A_¡ âkfZiug 
lp¡su _\u.  
5. DóZsp A_¡ rhÛys hl_ (Conduction of Heat 
& Electricity) : A^psy DóZsp A_¡ rhÛys_u 
AhplL$ lp¡e R>¡. A`hpv$ ê$` N°¡apBV$ (L$pb®__p¡ A`ê$`) 
rhÛys_p¡ DÑd kyhplL$ R>¡. 
6. O_sp (Density) : A^psy_u O_sp Ap¡R>u lp¡e R>¡.
7. ÖphZp„L$ A_¡ DÐL$g_p„L$ (Melting & Boiling 
Point) : A^psy_y„ ÖphZp„L$ A_¡ DÐL$g_p„L$ Ap¡Ry>„ lp¡e 
R>¡. A`hpv$ ê$`¡ L$pb®_, bp¡fp¸_ S>¡hu O_ A^psy DÃQ 
DóZspdp_¡ Ap¡Nm¡ R>¡. 

^psyk×i (Metalloids) : Apk£r_L$ (As),  
rkrgL$p¸_ (Si), S>d£r_Ad (Ge), A¢qV$d_u (Sb) 
S>¡hp L¡$V$gpL$ d|mÖìep¡dp„ ^psy A_¡ A^psy b„_¡_p 
NyZ^dp£ lp¡e R>¡. A¡hp d|mÖìep¡_¡ ^psyk×i L$l¡hpe 
R>¡.
^psy_p fpkperZL$ NyZ^d® (Chemical properties 
of Metals)
A. Bg¡¼V²$p¡_ k„ê$`Z :
Bg¡¼V²$p¡_ k„ê$`Z A¡ b^p„ d|mÖìep¡_p fpkperZL$ 
hs®__p¡ Ap^pf lp¡e R>¡. OZu ^psy_p AÏ_u bpüsd 
L$npdp„ Bg¡¼V²$p¡__u k„¿ep Ap¡R>u A¡V$g¡ L¡$ ÓZ ky^u_u 
lp¡e R>¡. 

d|mÖìe `fdpÏ ¾$dp„L$ Bg¡¼V²$p¡_ k„ê$`Z 

11Na 11 2, 8, 1

12Mg 12 2, 8, 2

13 Al 13 2, 8, 3

Ap. Ape__u r_rd®rs : ̂ psydp„ s¡d_p b„^_p„L$ Bg¡¼V²$p¡_ 
Nydphu_¡ ^_ âcpfu Ape_, ^_-Ape_ A¡V$g¡ S> 
"Lµ$V$pe_' r_dp®Z L$fhp_u âh©rÑ lp¡e R>¡. 
Na  Na+ + le-

(2,8,1)            (2,8)
kp¡qX$Ad              kp¡qX$Ad Ape_

Mg  Mg++ + 2e- 

(2,8,2)         (2,8)   
       
d¸Á_¡riAd            d¸Á_¡riAd Ape_

Al  Al+++ + 3e-

(2,8,3)         (2,8)
A¡ëeyrdr_Ad         A¡ëeyrdr_Ad Ape_ 

B. Apµ[¼kS>_ kp\¡_u âq¾$ep ः ^psy Ap¡[¼kS>_ kp\¡ 
k„ep¡Åe R>¡ A_¡ s¡d_p Ap¸¼kpCX$ s¥epf \pe R>¡. 

^psy + Ap¸[¼kS>_  ^psy_p Ap¸¼kpCX$ 

^psy_p Ap¸¼kpCX$ b¡rTL$ lp¡e R>¡. ^psy_p 
Ap¡¼kpCX$_u A¡rkX$ kp\¡ âq¾$ep \C_¡ npf A_¡ `pZu 
s¥epf \pe R>¡.
^psy_p Ap¸¼kpCX$ + A¡rkX$  npf + `pZu
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C. A¡rkX$ kp\¡ âq¾$ep ः dp¡V$p cpN_u ^psy_u kp¥çe 
A¡rkX$ kp\¡ âq¾$ep \C_¡ ^psy_p npf s¥epf \pe R>¡ 
A_¡ lpeX²$p¡S>_ hpey dy¼s \pe R>¡. 

^psy + kp¥çe A¡rkX$  npf + lpeX²$p¡S>_ hpey

`funp _mu (V¡$õV$ V$éyb) gp¡ A_¡ s¡dp„ kp¥çe lpeX²$p¡-
¼gp¡qfL$ A¡rkX$ gp¡. `R>u S>ks_p¡ c|L$p¡ _pMp¡. _mu_p 
dyM `pk¡ kmNsu qv$hpkmu gp¡. kmNsu qv$hpkmu_y„ 
r_funZ L$fp¡. sd_¡ s¡dp„\u AhpS> Aphsp¡ S>Zpi¡.

D. ̀ pZu kp\¡ âq¾$ep ः L¡$V$guL$ ̂ psy_u ̀ pZu kp\¡ âq¾$ep 
\C_¡ lpeX²$p¡S>_ hpey dy¼s \pe R>¡. L¡$V$guL$ ^psy_u 
`pZu kp\¡ Ap¡fX$p_p DóZspdp_¡, L¡$V$guL$ ̂ psy_u Nfd 
`pZu kp\¡, sp¡ L¡$V$guL$ ^psy_u `pZu_u bpó` kp\¡ 
âq¾$ep \pe R>¡. Ap âq¾$epAp¡_p¡ v$f Sy>v$p¡ Sy>v$p¡ lp¡e R>¡.
A^psy_p fpkperZL$ NyZ^d® (Chemical 
properties of non-metals)

A. Bg¡¼V²$p¡_ k„ê$`Z ः dp¡V$p cpN_u A^psy_u b„^_p„L$ 
L$npdp„ Bg¡¼V²$p¡__u k„¿ep h^pf¡ A¡V$g¡ L¡$ 4 \u 7 ky^u 
lp¡e R>¡. 

d|mÖìe AÏ ¾$dp„L$ Bg¡¼V²$p¡_ k„ê$`Z 

7N 7 2, 5

8O 8 2, 6

17Cl 17 2, 8, 7

Ap. Ape_p¡_u r_rd®rs : A^psydp„ s¡d_u b„^_p„L$ 
L$npdp„ Bg¡¼V²$p¡_ õhuL$pfu_¡ F>Z âcpfu, F>Z Ape_ 
A¡V$g¡ L¡$ "A¡_pe_$' r_dp®Z L$fhp_u âh©rÑ lp¡e R>¡. 

Cl + e-  Cl-

(2, 8, 7)    (2, 8, 8)

¼gp¡fu_      ¼gp¡fpBX$ Ape_   

O + 2e-  O-- 

(2, 6)     (2, 8)

Ap¡[¼kS>_                 Ap¸¼kpCX$ Ape_

N + 3e-  N---

(2, 5)     (2, 8)

_peV²$p¡S>_      _peV²$pBX$ Ape_

B. Ap¡[¼kS>_ kp\¡ âq¾$ep ः A^psy Ap¡[¼kS>_ kp\¡ 
k„ep¡ÅC_¡ s¡d_p Ap¸¼kpCX$ s¥epf L$f¡ R>¡.

A^psy + Ap¡[¼kS>_   A^psy_p Ap¡¼kpCX$

A^psy_p Ap¸¼kpCX$ A¡rkqX$L$ lp¡e R>¡. s¡ b¡CT kp\¡ 
k„ep¡ÅC_¡ ÖphZue npf A_¡ `pZu s¥epf L$f¡ R>¡.

C + O2  CO2

CO2 + 2NaOH  Na2CO3 + H2O

A^psy_p Ap¸¼kpCX$ `pZu kp\¡ âq¾$ep L$fu_¡ A¡rkX$ 
s¥epf L$f¡ R>¡.

CO2 + H2O  H2 CO3      L$pbp£r_L$ A¡rkX$

SO2 + H2O  H2 SO3      këãeyfk A¡rkX$

SO3 + H2O  H2 SO4      këãeyqfL$ A¡rkX$

C. A^psy_u kp¥çe A¡rkX$ kp\¡ âq¾$ep \su _\u. 

epv$u L$fp¡ A_¡ QQp® L$fp¡.

^psy_p _pd D`ep¡N A^psy_p _pd D`ep¡N

epv$ L$fp¡.
^psy_p fpkperZL$ NyZ^dp®¡_p¡ Aæepk L$fsu hMs¡ kp¡_y„ A\hp Qp„v$u_u klS>sp\u 

âq¾$ep \su _\u A¡hy„ ip dpV¡$ Å¡hp dm¡ R>¡ ? 

^psy A_¡ A^psy_p D`ep¡N

Ap`Zp„ fp¡tS>v$p Æh_dp„ ^psy A_¡ A^psy ¼ep„ ¼ep„ h`fpe R>¡. s¡_u epv$u s¥epf L$fp¡.
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Ddv$p ^psy (Noble Metal) : kp¡_y, Qp„v$u, àg¡qV$_d, 
`¸g¡qX$Ad A_¡ ìlp¡qX$Ad S>¡hu L¡$V$guL$ ^psyAp¡ Ddv$p 
^psyAp¡ R>¡. s¡ r_kN®dp„ d|mÖìe_p õhê$`dp„ dm¡ R>¡. 
s¡d_p `f lhp, `pZu, DóZsp_y„ `qfZpd klS>sp\u 
\sy„ _\u. Ap¡fX$p_p DóZspdp_¡ s¡d_u MhpZ A_¡ 
Ap¡[¼kX$uL$fZ_u âq¾$ep `Z \su _\u.
Ddv$p^psy_p D`ep¡N ः
1. kp¡_y, Qp„v$u A_¡ àg¡qV$_d_p¡ D`ep¡N dy¿eÐh¡ 

Ag„L$pf b_phhp dpV¡$ \pe R>¡. 
2. Qp„v$u_p¡ D`ep¡N Ap¥jr^dp„ \pe R>¡. (Antibacterial 

property)
3. kp¡_p Qp„v$u_p `v$L$p¡ `Z s¥epf L$fhpdp„ Aph¡ R>¡. 
4. L¡$V$gpL$ Cg¡¼V²$p¡r_L$ D`L$fZdp„ Qp„v$u, kp¡_p_p¡ 

D`ep¡N \pe R>¡. 
5. àg¡qV$_d, `¸g¡qX$Ad ^psy_p¡ D`ep¡N DÐâ¡fL$ 

(Catalyst) sfuL¡$ \pe R>¡. 
kp¡_p_u iyÝ^sp (Purity of Gold) : kp¡_u_u vy$L$p_¡ 
kp¡_p_p¡ cph `|R>sp„ s¡ Sy>v$p„ Sy>v$p„ cph L$l¡ R>¡. Aphy„ ip 
dpV¡$ ?  

kp¡_y„ Ddv$p ^psy lp¡hp\u r_kN®dp„ d|m ê$`¡ dmu 
Aph¡ R>¡. 100 V$L$p iyÝ^ kp¡_y A¡V$g¡ 24 L$¸f¡V$ kp¡_y. 
iyÝ^ kp¡_y _fd lp¡e R>¡. s¡\u iyÝ^ kp¡_p\u s¥epf L$f¡g 
v$pNu_p v$bpZ Aphsp„ hmu A\hp s|V$u Åe R>¡. dpV¡$ 
kp¡_u s¡dp„ rhrióV$ âdpZdp„ sp„by A\hp Qp„v$u d¡mh¡ 
R>¡. v$pNu_p s¥epf L$fhp dpV¡$ 22 L$¸f¡V$ A\hp s¡_p\u 
Ap¡R>p L$¸f¡V$_y„ kp¡_y„ h`fpe R>¡. 
kp¡_p_u iyÝ^sp : L$¸f¡V$ A_¡ V$L$phpfu

L$¸f¡V$  V$L$phpfu
24 100

22 91.66
18 75.00
14 58.33

12 50.00

10 41.66

MhpZ (Corrosion) : c¡S>hpmu lhpdp„_p hpey_u 
^psy kp\¡ âq¾$ep \C_¡ ^psy_p k„ep¡S>_p¡ s¥epf \pe R>¡. 
Ap âq¾$ep_p ̀ qfZpd¡ ̂ psy L$V$pe R>¡. s¡_¡ ̂ psy_„y MhpZ 
L$l¡ R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

Ad¡qfL$p_p Þe|ep¡L®$ il¡f `pk¡ 

kdyÖdp„ õhps„Ôe v¡$hsp_y„ `|smy„ 

R>¡. `|smp_p¡ `©óW$cpN sp„bp_p¡ 

b_ph¡gp¡ lsp¡. S>¡ lh¡ gugp f„N_p¡ 

v¡$Mpe R>¡. L$pfZ L¡$, lhpdp„_p 

L$pb®_ X$peAp¸¼kpCX$ A_¡ 

ApÖ®sp_u sp„bp kp\¡ âq¾$ep \C_¡ 

gugp f„N_p¡ L$p¡`f L$pbp£_¡V$ s¥epf \

ep¡ R>¡. Ap `Z MhpZ_y„ A¡L$ 

Dv$plfZ R>¡. 

epv$u L$fp¡ A_¡ QQp® L$fp¡.

sdpfp v¥$r_L$ Æh_dp„ MhpZ_p Dvp$lfZp¡_u 
epv$u s¥epf L$fp¡. 

gp¡M„X$ `f Ap¡[¼kS>_ hpey_u âq¾$ep \C_¡ fpsp 
f„N_p¡ g¡` s¥epf \pe R>¡. sp„bp ̀ f L$pb®_ X$peAp¸¼kpCX$  
hpey_u âq¾$ep \C_¡ gugp f„N_p¡ \f s¥epf \pe R>¡. 
Qp„v$u `f lpeX²$p¡S>_ këapCX$ hpey_u âq¾$ep \C_¡ L$pmp 
f„N_p¡ g¡` s¥epf \pe R>¡. ^psy_y„ MhpZ \sy„ AV$L$phhp 
dpV¡$ s¡_p `f s¡g, N°uk, hpfr_i A_¡ f„N_p¡ \f 
gNpX$hpdp„ Aph¡ R>¡. s¡d S> buÆ MhpZfp¡^L$ ^psy_p¡ 
\f QX$phhpdp„ Aph¡ R>¡. gp¡M„X$ ̀ f S>ks_p¡ \f gNpX$u 
gp¡M„X$_y„ MhpZ AV$L$phu iL$pe R>¡. Ap q¾$ep_¡ L$pfZ¡ 
^psy_p `©óW$cpN_p¡ lhp\u k„`L®$ s|V$u Åe R>¡ A_¡ 
fpkperZL$ âq¾$ep \su _\u s\p MhpZ \sy„ _\u. 

rdî^psy  (Alloy) : b¡ A\hp h^pf¡ ^psy_p A\hp 
^psy A_¡ A^psy_p kdp„N rdîZ_¡ rdî^psy L$l¡ R>¡. 
AphíeL$sp_ykpf rhrh^ âdpZdp„ OV$L$ d|mÖìep¡ 
d¡mhu_¡ rhrh^ rdî^psy s¥epf L$fu iL$pe R>¡. 
v$p.s.Ofdp„ h`fpsp õV¡$_g¡k õV$ug_p hpkZp¡ gp¡M„X$, 
L$pb®_, ¾$p¡rdAd, r_L$gdp„\u b_¡g rdî^psy R>¡. sp„bp 
A_¡ S>ks_p rdîZ\u r`sm b_¡ R>¡. rdî^psy L$p„ky 
A¡ sp„by A_¡ L$gCdp„\u b_phhpdp„ Aph¡ R>¡.
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iy„ sd¡ ÅZp¡ R>p¡?

qv$ëgudp„ Ly$sybrd_pf 
`qfkfdp„ Apif¡ 1500 
hj® `l¡gp s¥epf L$fpe¡g 
gp¡lõs„c R>¡. ApV$gp hjp£ 
hushp R>sp„ `Z s¡ õs„c 
ApS>¡ `Z QL$QqL$s R>¡. 
L$pfZ L¡$ Ap`Zp„ `|h®Å¡A¡ 
s¡_¡ rdî^psydp„\u s¥epf 
L$ep£ R>¡. s¡dp„ gp¡M„X$dp„ A¡L$v$d Ap¡R>p âdpZdp„ 
L$pb®_, rkguL$p¸_, ap¸õafk Dd¡fhpdp„ Apìep R>¡. 

sdpf¡ Ðep„ c„Npf g¡hphpmp Aphsp li¡. 
c„Npf gC_¡ s¡Ap¡ iy„ L$f¡ R>¡? A_¡ s¡_u iy„ 
AphíeL$sp R>¡ ? 

QQp® L$fp¡. 

kõsu qL„$ds_y„ õV¡$_g¡k õV$ug b_phhp ¼epf¡L$ 
¼epf¡L$ dp¢Op r_¼g_¡ bv$g¡ sp„bp_p¡ D`ep¡N L$fhpdp„ 
Aph¡ R>¡. sd¡ AdyL$ õV¡$_g¡k õV$ug hpkZp¡_¡ Ecp 
QufpC Ne¡gp Å¡ep li¡ s¡_y„ L$pfZ A¡ S> R>¡.

iy„ sd¡ ÅZp¡ R>p¡?

1. L$p¡óV$L$ `|Z L$fp¡.

^psy_p NyZ^d® v¥$r_L$ Æh_dp„ D`ep¡N 

(i)   sÞesp 

(ii)  âkfZ iugsp 

(iii) DóZsp_y„ hl_ 

(iv) rhÛyyshl_ 

(v)  _pv$desp 
2.  S|>\dp„ b„^ _ b¡ksp¡ iåv$ Ap¡mMp¡.

A. kp¡_y„, Qp„v$u, gp¡M„X$, lufp¡

Ap. sÞesp, bfX$sp, _pv$desp, âkfZiugsp

B.  C, Br, S, P
C. r`Ñm, L$p„ky, gp¡M„X$, `p¡gpv$ 

3. h¥opr_L$ L$pfZp¡ gMp¡. 
 A.  fkp¡C dpV¡$_p õV¡$_g¡k õV$ug_p hpkZ$_p 

srme¡ sp„bp_p¡ \f QX$ph¡gp¡ lp¡e R>¡. 

Ap. sp„bp A_¡ r`sm_p hpkZp¡_¡ ip dpV¡$ g]by\u 
Okhpdp„ Aph¡ R>¡ ? 

B. kp¡qX$Ad ^psy_¡ L¡$fp¡ku_dp„ fpMhpdp„ Aph¡ R>¡.

4. _uQ¡_p âñp¡_p DÑf Ap`p¡.
 A. ^psy_y„ MhpZ _ \pe s¡ dpV¡$ sd¡ iy„ L$fip¡?
 Ap. r`Ñm A_¡ L$p„ky L$CL$C ^psydp„\u b_¡gp lp¡e 

R>¡?
 B. MhpZ_p vy$ó`qfZpd S>Zphp¡. 

C. Ddv$p ^psy_p D`ep¡N S>Zphp¡.

5. _uQ¡ L$V$php_u q¾$ep Ap`u R>¡. ÓZ¡e `funp_muAp¡_y„ 
r_funZ L$fu_¡ _uQ¡_p âñp¡_p S>hpb Ap`p¡.

 A. `funp_mu 2dp„_p¡ Mugp¡ ip dpV¡$ L$V$pep¡ _l] ? 
 Ap. `funp_mu 1dp„_p¡ Mugp¡ ¼ep L$pfZ¡ h^pf¡ 

L$V$pep¡ li¡ ? 
 C.  `funp_mu 3 dp„_p¡ Mugp¡ L$V$pi¡ L¡$ ?

D`¾$d :  duW$pC `f QX$phpsp¡ hfM L$C fus¡ s¥epf 
L$fhpdp„ Aph¡ R>¡ ? hfM L$C L$C ^psydp„\u 
b_phhpdp„ Aph¡ R>¡. s¡_u dprlsu d¡mhp¡.

lhp

`pZu
L$V$pe¡gp¡ 
Mugp¡

`funp_mu 1 `funp_mu 2 `funp_mu 3

s¡g

DL$msy„ 
`pZu  L¸$[ëiAd 

¼gp¡fpCX$

iyóL$
lhp

õhpÝepe
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8. âvy$jZ

8.2 dpfp bpmL$p¡ ! d_¡ bQphp¡ !

1. `ep®hfZ_u Ap kdõepAp¡ ip\u r_dp®Z \C li¡ ? 
2. Ap kdõepAp¡_¡ dps L$fhp dpV¡$ iy„ L$fhy„ `X$i¡ ?  

r_kN®dp„ dpZk_p lõsn¡`_¡ L$pfZ¡ `©Õhu `f A_¡L$ kdõep r_dp®Z \C R>¡. Ap¥Ûp¡rNL$uL$fZ_¡ L$pfZ¡ h^su 
d_yóe hõsu, MpZL$pd, hpl_ ìehlpf, L$uV$L$ _piL$p¡ A_¡ Mpsf_p h^sp h`fpi_¡ L$pfZ `©Õhu `f âvy$jZ hÝey„ 
R>¡. âvy$jZ_p `qfZpd dpZk `f `Z \hp gpÁep R>¡. 
âvy$jZ (Pollution) ः  `qfk„õ\p_¡ lpr_L$pfL$ lp¡e s¡hy„ _¥krN®L$ `ep®hfZ_y„ vy$rjsuL$fZ A¡V$g¡ âvy$jZ.

8.1 `ep®hfZ_u rhrh^ kdõep 

r_funZ L$fp¡. 

L$lp¡ Å¡CA¡ ! 

rhQpf L$fp¡.

L$fu Sy>Ap¡.

1.  sdpfu ApSy>bpSy> ¼ep„ ¼ep„ âvy$jZ Å¡hp dm¡ R>¡ ? 
2.  âvy$jZ ip\u \pe R>¡ ? 

âvy$jL$p¡  (Pollutants)
 `qfk„õ\p_p _¥krN®L$ L$pe®dp„ Ahfp¡^ L$f_pf A_¡ S>¥rhL$ 
OV$L$p¡ (h_õ`rs, âpZu A_¡ dp_h) `f OpsL$ `qfZpd L$f_pf 
OV$L$p¡_¡ âvy$jL$p¡ L$l¡ R>¡. ̀ ep®hfZdp„ h^y âdpZdp„ âvy$jL$p¡ R>p¡X$hpdp„ 
Aphsp„ `ep®hfZ T¡fu A_¡ Apfp¡Áe dpV¡$ lpr_L$pfL$ b_¡ R>¡. 

âvy$jL$p¡ _¥krN®L$ s¡d S> dp_hr_rd®s lp¡e R>¡. _¥krN®L$ âvy$jL$p¡ 
âL©$rs_p r_ed A_ykpf L$pmp„sf¡ _pi `pd¡ R>¡, Äepf¡ dp_h        
r_rd®s âvy$jL$p¡ _pi `pdsp„ _\u. 

Å¡ _¥krN®L$ `v$p\® âvy$jL$ lp¡e sp¡, s¡_p¡ D`ep¡N L$fsp„ Ap`Z_¡ s¡_p vy$ó`qfZpdp¡ 
ip\u S>Zpsp„ _\u ? Aphp `v$p\p®¡ ¼epf¡ âvy$jL$ b_¡ R>¡ ? 

L©$rs :  sd¡ `p¡s¡ sdpfp `qfkf_y„ r_funZ L$fp¡ A_¡ Äep„ âvy$jZ Å¡hp dm¡ R>¡, A¡hp     
õ\mp¡_u _p¢^ L$fp¡. kp\¡ k„b„r^s âvy$jZL$pfu OV$L$ (âvy$jL$) L$ep¡, s¡ Ap¡mMhp_p¡ âeÐ_ 
L$fp¡.

1.  ¼ep ¼ep âL$pf_p âvy$jL$p¡ Å¡hp dm¡ R>¡ ? 
2.  âvy$jL$p¡ rhOV$_iug lp¡e R>¡ L¡$ ArhOV$_iug ?

dNS> Qgphp¡. 
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8.3  rhrh^ OV$L$p¡_¡ L$pfZ¡ lhp_y„ âvy$jZ 

epv$ L$fp¡.

L$lp¡ Å¡CA¡ ! 

A. lhp âvy$jZ (Air pollution)
1.  `©Õhu `f hpsphfZdp„ fl¡gp„ rhrh^ hpey_y„ âdpZ L¡$V$gy„ R>¡ ? ApL©$rs v$p¡fp¡. 
2.  lhp A¡ Sy>v$p„ Sy>v$p„ hpey_y„/ OV$L$p¡_y„ A¡L$rÓs rdîZ R>¡, A¡hy„ ip\u L$l¡hpe R>¡ ? 
3.  H^Z_p Ähg_\u lhpdp„ ¼ep ¼ep OpsL$ hpeyAp¡ dy¼s \pe R>¡ ? 

 T¡fu hpey, ^|m, ^|dpX$p¡, fS>L$Z S>¡hp OpsL$ `v$p\p£_¡ L$pfZ¡ lhp âvy$rjs \pe R>¡. A_phíeL$ OV$L$p¡_p¡ âh¡i 
\C_¡ k„syg_ bNX¡$ R>¡, s¡_¡ lhp_y„ âvy$jZ L$l¡ R>¡.  
lhp_p âvy$jZ_p L$pfZp¡ 

_¥krN®L$ L$pfZp¡

1. H^Z_p¡ h`fpi : I. `Õ\qfep¡ L$p¡gkp¡, gpL$X$p, 
A¡g`uÆ, L¡$fp¡ku_, X$uTg, `¡V²$p¡g_p h`fpi_¡ 
L$pfZ¡ L$pb®_X$peAp¸¼kpCX$$, L$pb®_ dp¡_p¡¼kpBX$, 
_peV²$p¡S>_ Ap¸¼kpCX$, këaf X$peAp¸¼kpCX$, 
kukp_p k„ep¡S>_p¡ lhpdp„ cmhp\u. II. O_ 
L$Qfp¡, M¡su_p¡ L$Qfp¡, bpNbNuQp_p¡ L$Qfp¡ 
M|ëgpdp„ bpmhp\u \sy„ lhp_y„ âvy$jZ.

dp_hr_rd®s L$pfZp¡

2. Ap¥Ûp¡rNL$uL$fZ : (1) rhrh^ L$pfMp_pdp„\u 
âQ„X$ âdpZdp„ ^|dpX$p¡ dy¼s \pe R>¡. (2) N„^L$_u 
cõd, _peV²$p¡S>_ Ap¸¼kpCX$_p¡ c|L$p¡ hpsphfZdp„ 
cmhp\u.

3.  AÏDÅ® r_rd®rs A_¡ AÏrhõap¡V$ : AÏ DÅ® 
r_rd®rsdp„ eyf¡r_Ad, \p¡qfAd, N°¡apCV$, 
àgyV$p¡r_e_ S>¡hp d|mÖìep¡_p h`fpi_¡ L$pfZ¡ 
qL$fZp¡ÐkS>®_ \C_¡ lhp_y„ âvy$jZ \pe R>¡. 

lhp_p âvy$jZ_p L$pfZp¡ 

_uQ¡_p„ rQÓp¡dp„ ¼ep OV$L$p¡_¡ L$pfZ¡ lhp_y„ âvy$jZ \pe R>¡ s¡ L$lp¡.

rhQpf L$fp¡.
1.  D`f_p âdyM L$pfZp¡ rkhpe lhp âvy$jZ_p L$pfZp¡ ¼ep ¼ep R>¡ ? 
2.  Qpf õV²$p¡L$ (Four Stroke) A¢rS>_ NpX$uAp¡_¡ bv$g¡ b¡ õV²$p¡L$ A¢rS>_ NpX$u_¡ L$pfZ¡ 

lhp h^pf¡ âvy$rjs \pe R>¡ L¡$ ? 

1. ÄhpmpdyMu_p¡ rhõap¡V$ : rhõap¡V$ \sp„ O_ê$`, 
hpeyê$` A_¡ âhpluê$` `v$p\® dy¼s \pe$ R>¡. 
v$p.s.lpeX²$p¡S>_ këapCX$, këaf X$peAp¸¼kpCX$, 
L$pb®_ X$peAp¸¼kpCX$$, A¡dp¡r_Ad ¼gp¡fpCX$, 
lpeX²$p¡S>_, bpó`, ^|m_p fS>L$Z.

2. ^fsuL„$` : ^fsuL„$`_¡ L$pfZ¡ `©Õhu_u A„sN®s 
cpNdp„ fl¡g T¡fu hpey A_¡ `pZu_u hfpm dp¡V$p 
âdpZdp„ lhpdp„ dm¡ R>¡. 

3. hphpTp¡Xy„$ A_¡ ^|m_y„ hphpTp¡Xy„$ : S>du_ `f_u 
^|m, L$Qfp¡, dpV$u, `fpNL$Z A_¡ k|ÿd Æh 
lhpdp„ cm¡ R>¡. 

4. v$php_m: v$php_m_¡ L$pfZ¡ L$pb®_ X$peAp¸¼kpCX$$, 
këaf X$peAp¸¼kpCX$$, lpeX²$p¡S>_ këapCX$ A_¡ 
^|dpX$p¡ hpsphfZdp„ cm¡ R>¡. 

5. lhpdp„ `fpNL$Z cmhp\u : v$p.s. L¡$V$gp„L$ 
ÆhpZy, L$hL$_p rbÅÏ lhpdp„ cmhp\u.
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CÞV$f_¡V$ dpfp¡ rdÓ
1. vy$r_ep_p dp¡V$p dp¡V$p ÄhpmpdyMu rhi¡ 

dprlsu d¡mhp¡. 
2. dlpfpóV²$_p dp¡V$p„ il¡f A_¡ Npddp„ 

hpeyâvy$jZ\u dp_h_p õhpõÕe `f 
iy„ `qfZpd \pe R>¡ s¡ rhi¡ dprlsu 
d¡mhp¡. 

1.  5 \u 9 qX$k¡çbf 1952 v$frdep_ g„X$_dp„ hpey âvy$jZ_¡ 
L$pfZ¡ NpY$ ^yçdk R>hpey„. s¡dp„ `Õ\qfep L$p¡gkp_p 
Ähg_\u \sp¡ ^|dpX$p¡ cþep¡. Ap ^yçdk 5 qv$hk fü„y„. 3 
\u 7 qX$k¡çbf 1962 v$fçep_ `Z g„X$_ il¡fdp„ Aphy„ S> 
^yçdk R>hpe¡gy„ lsy„. 

2.  B.k.1948dp„ r`V¹$kbN® il¡fdp„ ^|dpX$p¡ A_¡ ^|dpX$p_u 
d¡k_¡ L$pfZ¡ qv$hk¡ fps \C, A¡ kde¡ Ap il¡f_¡ "L$pmy„ 
il¡f' sfuL¡$ Ap¡mMhpdp„ Apìey„. 

Brslpkdp„ X$p¡qL$ey„ L$fsp„...

  2 qX$k¡çbf, 1984_p fps_p cp¡`pmdp„ AÐepf ky^u_u kp¥\u cep_L$ Ap¥Ûp¡rNL$ vy$O®V$_p \C. Ðep„ 
AL$õdps \e¡gp hpey Nmsf_¡ L$pfZ¡ `R>u_p ÓZ qv$hkp¡dp„ ApW$ lÅf gp¡L$p¡A¡ âpZ Nydpìep. 
 cp¡`pm N¡k vy$O®V$_p rhi¡ h^y dprlsu d¡mhp¡ A_¡ s¡_¡ Ap^pf¡ _uQ¡_p dyØpAp¡ rhi¡ QQp® L$fp¡. vy$O®V$_p_y„ 
õhê$` L¡$hy„ lsy„ ? s¡_u `pR>m_p L$pfZp¡ ¼ep lsp ? kdep„sf¡ AÞe ¼ep `qfZpdp¡ Å¡hp dþep ?  Ap âL$pf_p¡ 
AL$õdps afu\u _ \pe s¡ dpV¡$ iy„ L$fhy„ Å¡CA¡ ?

iy„ sd¡ ÅZp¡ R>p¡?

8.4 lhp_p âvy$jL$p¡ : öp¡s A_¡ `qfZpd

¾$. lhp_p âvy$jL$p¡ öp¡s `qfZpd

1. këaf X$peAp¸¼kpCX$$ (SO2) L$pfMp_p (S>¡ õ\m¡ L$p¡gkp A_¡ 
Mr_S> s¡g-H^Z_p¡ D`ep¡N) 

Ap„Mdp„ bmsfp, ðk_ dpN®dp„ bmsfp, 
h^pfp_p L$a_u r_rd®rs, k|L$u D^fk 

2. L$pb®_ dp¡_p¡¼kpCX$ (CO) hpl_ A_¡ L$pfMp_p_p¡ ^|dpX$p¡ gp¡lu_u Ap¡[¼kS>_ ^pfZ ndspdp„ 
OV$pX$p¡. 

3. _peV²$p¡S>__p Ap¸¼kpCX$p¡ hpl_p¡_p¡ ^|dpX$p¡ a¡akp A_¡ ðk_ dpN®_u bmsfp 

4. lhpdp„ dm¡gp LZê$` `v$p\® DÛp¡N A_¡ hpl_p¡_p¡ ^|dpX$p¡ ðk_fp¡N 

5. ^|m DÛp¡N A_¡ hpl_p¡_p¡ ^|dpX$p¡ rkrgL$p¸rkk fp¡N

6. L$uV$L$_pV$L$p¡ L$uV$L$_piL$p¡_u r_rd®rs A_¡ D`ep¡N d__u vy$b®msp, v$uO®ðk__¡ L$pfZ¡ d©Ðey

7. rd\¡_ (CH4) L$pfMp_pdp„\u \sy„ hpey_y„ Nmsf Mp¡fpL$u T¡f_u Akf, ÐhQp_p¡ LL®$fp¡N, 
v$d, ðk_k„õ\p_p rhL$pf

h_õ`rs
1.  `Z®rR>Öp¡ `|fpC Åe R>¡. 
2.  âL$pi k„ïg¡jZ_u q¾$ep d„v$ \pe R>¡. 
3.  h_õ`rs_u h©[Ý^ Ahfp¡^pe R>¡, ̀ p_ Mf¡ R>¡, ̀ ump 

\pe R>¡. 

lhp âvy$jZ_p h_õ`rs A_¡ âpZu `f \sp„ `qfZpd 

âpZu 
1. ðk_ `f rh`qfs `qfZpd \pe R>¡. 
2. Ap„Mp¡dp„ bmÑfp.

epv$ L$fp¡.
1. Ap¡Tp¡_ \f_y„ iy„ dlÒh R>¡ ?
2. Ap¡Tp¡_ \f `psmy„ \hp_p L$pfZp¡ ¼ep ? 
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lhp_p âvy$jZ_p hpsphfZ `f \sp„ `qfZpd

Ap¡Tp¡_ \f_p¡ l²pk/_pi  ः hpsphfZ_p [õ\sp„bf \f_u _uQ¡_p cpNdp„ `©Õhu_p `©óW$cpN\u 48 qL$du KQpBA¡ 
Ap¡Tp¡__p¡ \f Aph¡gp¡ R>¡. k|e®dp„\u DÐkrS>®s \_pfp `pfÅ„bgu qL$fZp¡dp„\u (UV-B) Ap¡Tp¡_ hpey_p¡ \f `©Õhu 
`f_u kÆh k©[óV$_y„ k„fnZ L$f¡ R>¡. s¡_p¡ Ap`Z¡ `pR>gp ^p¡fZdp„ Aæepk L$ep£ R>¡. 

lqfsN©l `qfZpd A_¡ ÅNrsL$ DóZspdp_dp„ 
h©[Ý^ : Å¡ hpsphfZdp„ CO2 A¡L$v$d Ap¡R>p 
âdpZdp„ lp¡e sp¡ s¡ k|e®_u DÐkrS>®s DÅ® 
ip¡jhp_y„ M|b ANÐe_y„ L$pd L$f¡ R>¡. R>¡ëgp kp¡ 
hjp£dp„ Ap¥Ûp¡rNL$uL$fZ_¡ L$pfZ¡ hpsphfZdp„  
CO2 _y„ âdpZ hÝey„ R>¡. Ap  CO2 _y„ `©Õhu_p 
DóZspdp_ `f \sy„ `qfZpd A¡V$g¡ S> 
"lqfsN©l `qfZpd'  CO2 _u S>¡d S> _peV²$k 
Ap¸¼kpCX$, rd\¡_ hpey A_¡ CFC `©Õhu `f 
hpsphfZdp„ h^su DóZsp AV$L$ph¡ R>¡. s¡d_¡ 
A¡L$rÓs fus¡ "lqfsN©l hpey' L$l¡hpdp„ Aph¡ R>¡.  

 h^sp lqfsN©l `qfZpd_¡ L$pfZ¡ ^ud¡ ^ud¡ ÅNrsL$ DóZspdp_ h^u füy„ R>¡. s¡\u lhpdp_dp„ \e¡gp 
bv$gph_¡ L$pfZ¡ `pL$_y„ DÐ`pv$_, hÞeÆhp¡_p rhsfZdp„ Ak„syg_ s¡d S> rldiugp A_¡ rld_v$uAp¡ Ap¡Nmhp\u 
kdyÖ_p õsfdp„ h©[Ý^ \pe R>¡. 

A¡rkX$hjp® (Acid Rain) ः L$p¡gkp¡, gpL$X$p„, Mr_S> 
s¡g S>¡hp H^Z_p Ähg_\u këaf A_¡ _peV²$p¡S>__p 
Ap̧¼kpCX$ hpsphfZdp„ dy¼s \pe R>¡. S>¡ hfkpv$_p 
`pZudp„ cm¡ R>¡ A_¡ s¡dp„\u këãeyqfL$ A¡rkX$,             
_peqV²$L$ A¡rkX$ A_¡ _peV²$k A¡rkX$ s¥epf \pe R>¡. Ap 
A¡rkX$ hfkpv$_p V$u`p A\hp rldL$Zp¡dp„ cmu_¡ S>¡ 
hfkpv$ A\hp bfa `X¡$ R>¡ s¡_¡ S> "A¡rkX$hjp®' L$l¡ R>¡. 
A¡rkX$hjp®_y„ `qfZpd 
1. A¡rkX$$eyL$s hfkpv$_¡ L$pfZ¡ d©v$p A_¡ `pZu_p 

S>Õ\pdp„ A¡rkX$_y„ âdpZ h^¡ R>¡. s¡\u S>mQf 
âpZu, h_õ`rs A_¡ hÞe Æh__u lpr_ \pe 
R>¡ A_¡ k„`|Z®  `qfk„õ\p `f rh`qfs `qfZpd 
\pe R>¡. 

2. Cdpfsp¡, `|smp, A¥rslprkL$ hpõsy, `|g, ^psy_u d|rs® hN¡f¡_y„ nfZ \pe R>¡. 

3. A¡rkX$ hjp®_¡ L$pfZ¡ L¸„$X$rded A_¡ dL$ey®fu S>¡hu ^psyAp¡ h_õ`rsdp„ ip¡jpe R>¡ A_¡ AÞ_kp„L$mdp„ âh¡i¡ R>¡. 

4. S>mpie A_¡ S>ghprl_u_„y `pZu A¡rkqX$L$ \pe sp¡ S>ghprl_u_u ^psy_„y A_¡ àgp[õV$L$_y„ r_npg_ `uhp_p 
`pZudp„ \pe R>¡. S>¡\u Apfp¡Áe kpd¡ N„cuf kdõep r_dp®Z \pe R>¡. 

8.6 A¡rkX$hjp® 

Ap¡¼kpBX$

A¡rkX$hjp®

A¡rkX$

âpZu A_¡ 
h_õ`rs_u lpr_

H^Z_y„ Ähg_

8.5 lqfsN©l `qfZpd

hpsphfZ

k|e®_u DÐkrS>®s DÅ® 
hpsphfZdp„ ip¡jpe R>¡.

`©Õhu

k|e®_u DÐkrS>®s DÅ® 
`©óW$cpN sfa ip¡jpe R>¡.

DÐkS>®_
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 f„NL$pd, s¥grQÓ, _pegp¸_ L$p`X$, kysfpD L$`X$p, f¡ep¸_ L$`X$p, QpdX$p_u hõsyAp¡ A_¡ L$pNm `f 
këafey¼s lhp âvy$jL$p¡_y„ `qfZpd \hp\u s¡d_p f„Ndp„ a¡fapf \pe R>¡.

iy„ sd¡ ÅZp¡ R>p¡?

lhp_u NyZhÑp_p¡ r_v£$ip„L$ (Air Quality Index) ः 
Ap`Zp„ il¡f_u lhp L¡$V$gu âvy$rjs \C R>¡. s¡_u dprlsu     

_pNqfL$p¡_¡ lp¡hu S>ê$fu R>¡. lhp_u NyZhÑp_p¡ r_v£$ip„L$ r_ròs 

L$fhp dpV¡$ lhpdp„_p SO2, CO, NO2, c|̀ ©óW$ _ÆL$_u lhpdp„ 

fl¡g Ap¡Tp¡_, L$rZe `v$p\® hN¡f¡ hpey_y„ âdpZ v$ffp¡S> 

dp`hpdp„ Aph¡ R>¡. 

dp¡V$p il¡fp¡dp„ Äep„ gp¡L$p¡_u h^y AhfS>hf fl¡su lp¡e 

s¡hp dy¿e Qp¡L$dp„ lhp_u NyZhÑp_p r_v£$ip„L$ v$ip®h_pf agL$ 

gNpX¡$gp lp¡e R>¡.

iy„ sd¡ ÅZp¡ R>p¡?

L$lp¡ Å¡CA¡ ! 

iy„ sd¡ ÅZp¡ R>p¡?

sprdm_pXy$ fpÄedp„ QpdXy„$ k„N°rls L$fhp_p A_¡L$ L¡$ÞÖp¡ R>¡. s¡dp„\u blpf _pMhpdp„ Aphsy„ `pZu `gpf 

_v$udp„ R>p¡X$hpdp„ Aph¡ R>¡; s¡\u Ap _v$u_¡ "`ÈTf' (NV$f _v$u) L$l¡hpe R>¡.

lhp âvy$jZ dpV¡$_p ârsb„^pÐdL$ D`pe 
1. L$pfMp_pdp„\u dy¼s \_pf ^ydpX$pdp„ A_¡L$ 

vy$rjs L$Z lp¡e R>¡, lhp_p âvy$jZ_¡ r_e„rÓs 
L$f_pf e„ÓZp_p¡ afrS>eps D`ep¡N L$fhp¡ 
Å¡CA¡. v$p.s. r_fp¡^L$ e„ÓZ (Arresters),  
NpmZe„Ó (Filters)_p¡ D`ep¡N L$fhp¡. s¡d_¡ 
AV$L$phhp dpV¡$ ^ydpqX$ep `f Åmu b¡kpX$hu. 

2. il¡fdp„ vy$N¯^ a¡gph_pf L$Qfp_p¡ ep¡Áe r_L$pg 
L$fhp¡. 

3. AÏ L$kp¡V$uAp¡, fpkperZL$ iõÓp¡_p h`fpi 
`f ep¡Áe r_e„ÓZ fpMhy„. 

4. CFC _p r_dp®Z `f ârsb„^/ dep®v$p.

Ap. S>m âvy$jZ (Water Pollution)

1. Ap`Z_¡ ¼ep ¼ep S>mõÓp¡s `pk¡\u hp`fhp ep¡Áe 

`pZu dm¡ R>¡ ? 

2. Ap`Z¡ `pZu_p¡ D`ep¡N ¼ep„ ¼ep„ L$fuA¡ R>uA¡ ? 

3. `©Õhu `f Ly$g n¡Óam_p L¡$V$gp V$L$p `pZu R>¡ ? 

4. ¼ep ¼ep L$pfZp¡\u `pZu âvy$rjs \pe R>¡ ? 

5. `pZu_¡ Æh_ ip dpV¡$ L$l¡hpdp„ Aph¡ R>¡ ? 

 _¥krN®L$ A_¡ bpü OV$L$p¡_p rdîZ\u Äepf¡ ̀ pZu 

AõhÃR>, T¡fu b_¡ R>¡ Ðepf¡ s¡dp„ Ap¡[¼kS>__y„ âdpZ 

OV¡$ R>¡. s¡\u kÆhp¡_¡ lpr_ \pe R>¡, fp¡N a¡gpe R>¡. s¡_¡ 

S>mâvy$jZ L$l¡hpdp„ Aph¡ R>¡. 

 duW$p A\hp kdyÖ_p `pZu_p âvy$jZdp„ cp¥rsL$, 

fpkperZL$ A_¡ S>¥rhL$ a¡fapf_p¡ kdph¡i \pe R>¡. 

8.7 S>m âvy$jZ

S>mâvy$jL$p¡ (Water Pollutants)
A. S>¥rhL$ S>mâvy$jL$p¡ : i¡hpm, ÆhpÏ, rhjpÏ A_¡ 

`fp¡̀ Æhu kÆhp¡_¡ L$pfZ¡ `pZu `uhp ep¡Áe fl¡sy„ 

_\u. Ap S>¥rhL$ Aiy[Ý^_¡ L$pfZ¡ ep¡Áe fp¡N a¡gpe R>¡. 

b. Ak¡[ÞÖe S>mâvy$jL$p¡ : bpqfL$ f¡su, ^|m_p 

fS>L$Z, dpV$u_p L$Z, npfp¡_p¡ k„N°l s¡d S>  

Apk£r_L$, L¡$X$rdAd, kuky„, `pfp_p k„ep¡S>_p¡ 

A_¡ qL$fZp¡Ðkpfu `v$p\p£_p A„i. 

L$. k¡[ÞÖe S>gâvy$jL$p¡ : Opk_piL$p¡, L$uV$L$_pV$L$, 

Mpsf, drg_ ̀ pZu s¡d S> L$pfMp_p_p DÐkS>®L$p¡. 
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1. S>g`Z}_u h©[Ý^ 
· Ap¡[¼kS>_ Ap¡R>p¡ \pe R>¡. 
· `pZu_p _¥krN®L$ NyZ^d® bv$gpe R>¡. 
2. `v$p\p£_y„ L$p¡lphy„  
· âpZu A_¡ h_õ`rs_p Ahi¡jp¡ kX$hp A_¡ 

L$p¡lphp\u. 
3. L$p„̀ -L$Qfp_¡ L$pfZ¡ 
· _v$u_p¡ âhpl A_¡ `pÓ bv$gphp\u 
4. S>du__y„ ^p¡hpZ 
· S>du__y„ ^p¡hpZ \hp\u ÆhpÏ S>¡hp k|ÿdÆhp¡, 

A_¡L$ S>¥rhL$, AS>¥rhL$ OV$L$p¡ `pZudp„ Ap¡Nm¡ R>¡. 
5. L$hL$/ awN 
· `pZudp„ L$l¡hpsp k¢qÖe `v$p\p£ `f L$hL$ A_¡ 

ÆhpÏ_u h©[Ý^ \pe R>¡. 
6. i¡hpm
· h^pf¡ âdpZdp„ h^sp„ `pZu AõhÃR>sp \pe R>¡. 
7. L©$rd 
· S>du_ `f_p L©$rd hfkpv$_p `pZu kp\¡ hlu Åe 

R>¡. 

b. dp_h r_rd®s L$pfZp¡ A_¡ `qfZpd

`pZu âvy$jZ_p L$pfZp¡

1. r_hpku n¡Ó_y„ drg_ `pZu 
· Npddp„ - il¡fdp„ drg_ ̀ pZu - L$Qfp¡ _v$u_p hl¡sp 

`pZudp„, S>mpiedp„ R>p¡X$hpdp„ Aph¡ R>¡. 
2. Ap¥Ûp¡rNL$ drg_ `pZu 
· L$p`X$, kpL$f, L$pNm, gp¡l, Qdp£Ûp¡N A_¡ vy$Á^âq¾$ep 

DÛp¡Ndp„\u f„N, rhf„S>L$ fkpeZp¡, QpdX$p_p Vy$LX$p, 
`pfp¡, kuky hN¡f¡ `pZudp„ R>p¡X$hpdp„ Aph¡ R>¡. 

3. Mr_S> s¡g_y„ Nmsf
· hpl_ ìehlpf hMs¡ s¡g Y$p¡mphy„, Nmsf \hy„, V¡$ÞL$f 

kpa L$fsu hMs¡ `pZu `f s¡g_p¡ \f \pe R>¡. 
4. Mpsf A_¡ L$uV$L$_piL$p¡_p¡ D`ep¡N 
· fpkperZL$, ap¡õa¡V$ey¼s A_¡ _peV²$p¡S>_ ey¼s Mpsf 
· A¡ÞX²$u_, ¼gp¡qf_, L$pbp£_¡V$ey¼s L$uV$L$_piL$p¡ hN¡f¡ 

`pZu kp\¡ hlu S>C_¡ âhpl_¡ dm¡ R>¡. 
5. AÞe L$pfZp¡ 
· _v$u_p `pZudp„ dgd|Ó rhkS>®_, L$̀ X$p ^p¡hp, hN¡f¡ 

L$pfZ¡ `pZu âvy$rjs \pe R>¡. A[õ\ rhkS>®_ A_¡ 
Ap¥[óZL$ rhÛys L¡$ÞÖ_y„ N„vy$ `pZu R>p¡X$hy„. 

A. _¥krN®L$ L$pfZp¡ A_¡ `qfZpd

`pZu âvy$jZ_p `qfZpd

1. dp_h `f \sp `qfZpd 
· âvy$rjs ̀ pZu_¡ L$pfZ¡ Arskpf, L$dmp¡, rhjdÄhf, 

ÐhQp fp¡N, `pQ_ k„õ\p_p rhL$pf \pe R>¡. 
· eL©$s, d|Ót`X$, dNS>_p rhL$pf, lpX$L$pdp„ rhL©$rs, 

DÃQ f¼sv$pb S>¡hp rhL$pf \pe R>¡. 
2. `qfk„õ\p `f \_pfp `qfZpd : 
· h_õ`rs_u h©[Ý^ Ahfp¡̂ pe R>¡. 
· h_õ`rs_u âÅrs_p¡ _pi \pe R>¡. 
· `pZudp„_p npf_y„ âdpZ h ¡̂ R>¡. 
· `pZudp„ Ap¡Nm_pfp Ap¡[¼kS>__y„ âdpZ OV¡$ R>¡. 
· S>g`qfk„õ\p_y„ k„syg_ bNX¡$ R>¡. 
· S>mQf df¡ R>¡. 
· kdyÖ_p `nuAp¡ `f `Z `qfZpd \pe R>¡. 

3. AÞe `qfZpd 
· `pZu_p _¥krN®L$ cp¥rsL$ NyZ^d® bv$gpe R>¡. 
· `pZu_p¡ f„N, õhpv$ bv$gpe R>¡. 
· `pZu_p D`ep¡Nu ÆhS>„sy _óV$ \pe R>¡. 
· S>du__u amÖz̀ sp `f Akf \pe R>¡. 
· `pL$dp„ T¡fu sÒh kdprhóV$ \pe R>¡. 
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OfNÕ\y _L$pdp ̀ v$p\p£, S>¥rhL$ _L$pdp   ̀ v$p\p£, 
M¡sudp„ DÐ`Þ_ \sp _L$pdp `v$p\®_p v$f¡L$_p 5 
Dv$plfZp¡ Ap`p¡ A_¡ s¡ dpV$udp„ dmhp\u dpV$u L$C 
fus¡ âvy$rjs \pe R>¡ s¡ sdpfp iåv$dp„ gMp¡. 

""cu_p¡ L$Qfp¡, k|L$p¡ L$Qfp¡,'' s¡d S> ""Of¡ 
Of¡ ip¥Qpge'' rhi¡ hN®dp„ QQp® L$fu_¡ sdpfp 
iåv$dp„ dprlsu gMp¡. 

B. d©v$p âvy$jZ (Soil Pollution)

1.  S>du__y„ ^p¡hpZ A¡V$g¡ iy„ ? 
2.  dpV$u_u amÖz`sp Ap¡R>u L$f_pfp L$pfZp¡ ¼ep ? 

dpV$u âvy$jZ_p¡ lhp s¡d S> S>m âvy$jZ kp\¡ fl¡gp¡ k„b„^ 
       cu_p L$Qfp_y„ Mpsfdp„ ê$`p„sf _ L$fsp„ Mp¡V$u fus¡ s¡_¡ a¢L$hpdp„ Aph¡ sp¡ s¡ Ðep„ kX¡$ R>¡, L$p¡lhpe R>¡, s¡_pdp„ 
lpr_L$pfL$ fp¡NS>„sy_u h©[Ý^ \pe R>¡ A_¡ hl¡sp `pZudp„ dmu_¡ `pZudp„ âvy$jZ \pe R>¡. 

M¡su dpV¡$ L$uV$L$_piL$p¡_p¡, fpkperZL$ Mpsf_p¡, Opk_piL$_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡, s¡\u dpV$u_„y âvy$jZ 
\pe R>¡. L$uV$L$_piL$ A_¡ Opk_piL$ h^y âdpZdp„ R>p„V$sp„ s¡ fkpeZp¡ lhpdp„ cm¡ R>¡ A_¡ lhp_y„ âvy$jZ \pe R>¡. 
fpkperZL$ Mpsf_p¡ h^y âdpZdp„ D`ep¡N L$fhp\u s¡ fkpeZp¡ `pZudp„ cm¡ R>¡ A_¡ S>mâvy$jZ \pe R>¡. 

dp_h_p dmd|Ó, `iy-`nu_u rh¡óV$p dpV$udp„ cmhp\u dpV$u_y„ âvy$jZ \pe R>¡. Ap OpZ Ðep„ S> A¡d_p¡ A¡d 
`X$u fl¡ sp¡ s¡dp„\u Sy>v$p„ Sy>v$p„ hpey blpf `X¡$ R>¡ A_¡ vy$N¯^ Aph¡ R>¡, A¡ hpey lhpdp„ cmhp\u lhp âvy$jZ \pe R>¡. 
ApS> OpZ `pZudp„ cmhp\u `pZu_y„ âvy$jZ \pe R>¡. 
âvy$jZ-ârsb„^ A_¡ r_e„ÓZ : âvy$jZ r_e„ÓZ, r_ed_ A_¡ s¡_¡ fp¡L$hp dpV¡$ cpfs kfL$pf¡ L¡$V$gpL$ L$pev$p L$ep® R>¡. 
âvyjZ r_e„ÓZ kp\¡ k„b„r^s L$pev$p _uQ¡ âdpZ¡ R>¡.
1. S>m âvy$jZ (ârsb„̂  A_¡ r_e„ÓZ) Ar^r_ed 1974  2. lhp âvy$jZ (ârsb„̂  A_¡ r_e„ÓZ) Ar^r_ed 1981
3. `ep®hfZ k„fnZ Ar^r_ed 1986. 

 S>¥h h¥v$L$ue L$Qfp¡, lpr_L$pfL$ DÐkN®, O_ L$Qfp¡, Ýhr_ âvy$jZ r_e„ÓZ hN¡f¡ dpV¡$ Sy>v$p„ Sy>v$p„ L$pev$p A_¡    
r_ed A[õsÐhdp„ R>¡. L$pfMp_p, Ap¥Ûp¡rNL$ hkplsp¡, dlp_Nf`prgL$p, rS>ëgp `qfjv$, `„Qpes krdrs, 
N°pd`„Qpes hN¡f¡ k„õ\pAp¡ âvy$jZ r_e„ÓZ k„b„r^s L$pev$p_y„ `pg_ L$f¡ R>¡ L¡$ _l] s¡_p `f v¡$Mf¡M fpMhp_y„ L$pd 
dlpfpóV²$ âvy$jZ r_e„ÓZ d„X$m A_¡ L¡$[ÞÖe âvy$jZ r_e„ÓZ d„X$m Üpfp L$fhpdp„ Aph¡ R>¡.

dpV$u âvy$jZ_p `qfZpd 
1. L$pfMp_p_y„ npfey¼s, A¡rkX$ey¼s `pZu, dpV$udp„ 

cmhp\u dpV$u_u amÖz`sp _pi `pd¡ R>¡. 
2. qL$fZp¡Ðkpfu ̀ v$p\® A_¡ AÞe âvy$jL$p¡ dpV$udp„\u ̀ pL$, 

`pZu A_¡ dp_h A¡d AÞ_ kp„L$mdp„ âhpk L$f¡ R>¡. 
3. d©v$p âvy$jZ_¡ L$pfZ¡ S>mâvy$jZ_y„ Å¡Md h^¡ R>¡. 

L$pfZ L¡$ T¡fu Öìep¡ dpV$udp„\u _ÆL$_p `pZu_p    
S>Õ\pdp„ A\hp Tfu_¡ c|Nc®S>mdp„ âh¡i¡ R>¡, s¡d S> 
ÆhS>„sy_¡ L$pfZ¡ rhrh^ fp¡Np¡_p¡ âkpf \pe R>¡.  

epv$ L$fp¡.

 `©Õhu `f_p S>du__p Ly$g cpN `¥L$u L¡$V$gp¡L$ cpN bfapÃR>pqv$s R>¡, L¡$V$gp¡L$ cpN fZ R>¡ sp¡ L¡$V$gp¡L$ cpN `h®s 
A_¡ Xy„$Nf_u lpfdpmp\u ìep`¡gp¡ R>¡. dp_h_p h`fpi dpV¡$ D`ep¡Nu S>du_ M|b Ap¡R>u R>¡. 
 dpV$u_p cp¥rsL$, S>¥rhL$ A_¡ fpkperZL$ NyZ^d®dp„ _¥krN®L$ fus¡ A_¡ dp_hu L©$Ðep¡_¡ L$pfZ¡ S>¡ a¡fapf \pe R>¡, 
S>¡_¡ L$pfZ¡ dpV$u_u DÐ`pv$L$sp Ap¡R>u \pe R>¡, s¡_¡ dpV$u âvy$jZ L$l¡hpe R>¡.  

syg_p L$fp¡.

bpSy>_p b¡ R>peprQÓp¡_u syg_p L$fp¡. 
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1. _uQ¡ Ap`¡gp hp¼ep¡ ¼ep âL$pf_y„ âvy$jZ v$ip®h¡ R>¡ s¡ 

L$lp¡. 
A. qv$ëgudp„ ApMp¡ qv$hk ^yçdk R>hpe¡gy„ fl¡ R>¡. 
Ap. ̀ pZu`yfu Mp^p `R>u OZuhpf DgV$u A_¡ TpX$p    

\pe R>¡. 
B. bNuQpdp„ afhp S>CA¡ Ðepf¡ OZu hpf R>]L$p¡ Aph¡ 

R>¡. 
C. L¡$V$gpL$ cpN_u dpV$udp„ `pL$_u h©[Ý^ \su _\u. 
D. h^y hpl_ ìehlpf ^fphsp Qp¸L$dp„ L$pd L$fsu dp¡V$p 

cpN_u ìe[¼sAp¡_¡ ðk_ k„b„^u fp¡N, lp„a QX$hp¡ 
S>¡hp fp¡N \pe R>¡.

2. ̀ qfÃR>¡v$ hp„Qu_¡ s¡dp„ âvy$jZ_p ¼ep rhrh^ âL$pf Apàep 

R>¡ A_¡ ¼ep hp¼edp„ Apàep R>¡ s¡ _p¢^p¡ : 
r_g¡i il¡fdp„ fl¡_pf A_¡ ApW$dp„ ^p¡fZdp„ cZsp¡ 
rhÛp\} R>¡. s¡ v$ffp¡S> bkdp„ ipmpA¡ Åe R>¡, ipmpA¡ 
`lp¢Qsp s¡_¡ A¡L$ L$gpL$ gpN¡ R>¡. ipmpA¡ S>sp„ fõspdp„ 
A_¡L$ Qpf `¥X$p„hpmu NpX$uAp¡, qfnp, bk S>¡hp hpl_p¡ 
kp\¡ âhpk L$fhp¡ `X¡$ R>¡. L¡$V$gpL$ qv$hk `R>u s¡_¡ v$d_u 
sL$gua \hp gpNu. X$p¸¼V$f¡ s¡_¡ il¡f\u v|$f fl¡hp S>Zpìey„. 
Ðepf¡ s¡_u dçduA¡ s¡_¡ s¡_p dpdp_¡ Npd dp¡L$ëep¡. 
r_g¡i¡ Npddp„ Ap„V$p¡dpfsu hMs¡ A_¡L$ S>ÁepA¡ L$Qfp_p 
Y$Ngp Å¡ep, A_¡L$ õ\m¡ âpZu, dp_hu_p dmd|Ó_u 
vy$N¯^ Aphsu lsu. L¡$V$gpL$ õ\m¡ _p_p _pmpdp„\u hl¡sy„ 
vy$N¯^ey¼s L$pmy„ `pZu Å¡ey„. L¡$V$gp„L$ qv$hkp¡ `R>u s¡_¡ 
`¡V$_p¡ rhL$pf \hp gpÁep¡. 

3.  õs„c "A' A_¡ õs„c "b' _¡ ep¡Áe fus¡ Å¡X$u_¡ âvy$rjs 
OV$L$_y„ dp_hu õhpõÕe `f iy„ `qfZpd \pe R>¡ s¡ õ`óV$ 
L$fp¡. 
"A' õs„c  "b' õs„c
1.  L$p¡bpëV$ rdrîs `pZu A. d„v$byqÙ 
2.  rd\¡_ hpey  b.  A^p¯N hpey
3.  kuky„ rdrîs `pZu  L$.  a¡akp„ `f kp¡Å¡ 
4.  këaf X$pe Ap¸¼kpBX$  X$.  ÐhQp_y„ L¡$Þkf 

5.  _peV²$p¡S>_ X$peAp¸¼kpBX$ B.  Ap„Mp¡dp„ bmsfp

4. kpQy„ L¡$ Mp¡Vy„$ s¡ L$lp¡.
A. _v$u_p hl¡sp `pZudp„ L$`X$p ^p¡hp\u `pZu âvy$rjs 

\sy„ _\u. 
Ap. huS>mu `f Qpgsp e„Ó_p¡ h`fpi S>¡V$gp¡ h^pf¡ 

s¡V$gy„ âvy$jZ h^pf¡ \pe R>¡. 

5. _uQ¡_p âñp¡_p DÑf Ap`p¡.
A. âvy$jZ A_¡ âvy$jL$ A¡V$g¡ iy„ ?
Ap. A¡rkX$hjp® A¡V$g¡ iy„ ? 
B. lqfsN©l `qfZpd A¡V$g¡ iy„ ? 
C. ×íe âvy$jL$p¡ A_¡ A×íe âvy$jL$p¡ ¼ep R>¡ ?  

6. _uQ¡_p âñp¡_p DÑf gMp¡. 
A. sdpfu Apk`pk_p `qfkfdp„ Å¡hp dmsp„ lhp 

âvy$jZ, S>g âvy$jZ A_¡ d©v$p âvy$jZ_p b¡-b¡ 
Dv$plfZp¡ Ap`p¡. 

Ap. hpl_p¡_p L$pfZ¡ âvy$jZ L¡$hu fus¡ a¡gpe R>¡ ? S>¡ 
hpl_\u Ap¡R>pdp„ Ap¡Ry>„ âvy$jZ \pe R>¡ s¡hp 
hpl__p _pd L$lp¡. 

C. S>m âvy$jZ_p _¥krN®L$ L$pfZp¡ gMp¡. 
C. lhp âvy$jZ_p L$p¡C`Z Qpf ârsb„^pÐdL$ D`pe 

k|Qhp¡. 
D. lqfsN©l `qfZpd A_¡ ÅNrsL$ DóZspdp_ h©[Ý^ 

hÃQ¡_p¡ k„b„^ õ`óV$ L$fp¡./ `qfZpd S>Zphp¡. 
E. lhp âvy$jZ, dpV$u âvy$jZ A_¡ `pZu âvy$jZ rhi¡ 

b¡-b¡ Op¡j hp¼ep¡ s¥epf L$fp¡. 
7. _uQ¡_p âvy$jL$p¡_y„ dp_hr_rd®s A_¡ r_kN®r_rd®s S|>\dp„ 

hN}L$fZ L$fp¡.
drg_ `pZu, |̂m, `fpNL$Z, fpkperZL Mpsf, 
hpl_p¡_p¡ |̂dpX$p¡, i¡hpm, L$uV$L$_piL$p¡, `iỳ nu_u rhóW$p.

D`¾$d : 
1. sdpfp `qfkf_p `pZu_u iyÝ^sp_u L$kp¡V$u    

L$f_pf âep¡Nipmp_u dygpL$ps gp¡ A_¡ `uhp_p 
`pZu_y„ âvy$jZ Ap¡mM_pf L$kp¡V$uAp¡ rhi¡ 
dprlsu d¡mhp¡. 

2. sdpfp `qfkf_p kp¥\u h^y âhpkuAp¡ ^fphsp 
Qp¡L$_u dygpL$ps gp¡ A_¡ Sy>v$p„ Sy>v$p„ kde¡ Ðep„ 
Å¡hp dmsp lhp_p âvy$jZ_¡ A_ychp¡ A_¡ ¼ep 
kde¡ kp¥\u h^y A_¡ L$ep kde¡ kp¥\u Ap¡Ry>„ 
lhp_y„ âvy$jZ lp¡e R>¡ s¡_u _p¢^ L$fp¡. 

õhpÝepe
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9.2 c|L„$` _prc A_¡ c|L„$` L$¡$ÞÖ

_prc c|L„$` sf„Np¡

9. Ap`rÑ ìehõ\p`_

1. Ap`rÑ A¡V$g¡ iy„ ? 
2. Ap`rÑ_p âL$pf ¼ep ? 

  `pR>gp ^p¡fZdp„ Ap`Z¡ rhrh^ _¥krN®L$ Ap`rÑ_p¡ dp¥rML$ `qfQe/ V|„$L$dp„ dprlsu d¡mhu. Ap ^p¡fZdp„ 
Ap`Z¡ c|L„$` A_¡ AÞe L¡$V$guL$ _¥krN®L$ Ap`rÑ rhi¡ h^y Aæepk L$fuiy„.

c|L„$` A¡V$g¡ iy„  ? c|L$„`_p L$ep L$ep `qfZpdp¡ \pe R>¡ ?

c|L„$` (Earthquake)  
 c|L$hQdp„ AQp_L$ L„$`_ \hy„ A\hp L¡$V$guL$ nZp¡ 
dpV¡$ c|L$hQ_y„ ^°|S>hy„ A¡_¡ "c|L„$`' L$l¡ R>¡. c|L„$`_¡ L$pfZ¡ 
c|`©óW$_p¡ L¡$V$gp¡L$ cpN ApNm-`pR>m A\hp D`f-  
_uQ¡ \pe R>¡. s¡\u kplrS>L$ fus¡ S> c|`©óW$ ^°|S>¡ R>¡. 

c|Nc®dp„ r_dp®Z \_pf Ap„QL$p A_¡ gl¡fp¡ 
S>du__u A„v$f A_¡ D`f_p `©óW$cpNdp„ b^u qv$ipdp„ 
âkf¡ R>¡. c|L„$` L¡$ÞÖ_u A¡L$v$d D`f, c|`©óW$ `f Aph¡gp 
tbvy$_¡ c|L„$`_y„ L¡$ÞÖtbvy$ L$l¡ R>¡. suh° gl¡fp¡/ Ap„QL$p kp¥ 
â\d L¡$ÞÖ `pk¡ `lp¢Q¡ R>¡, s¡\u Ðep„ lpr__y„ âdpZ 
kp¥\u h^y lp¡e R>¡. 
 c|L„$`_p Ap„QL$p lmhp A\hp suh° A¡d b„_¡ 
ê$`_p lp¡e iL¡$ R>¡. `©Õhu `f \sp rhÝh„kL$ c|L„$` L$fsp„ 
kp¥çe c|L„$`_u k„¿ep M|b S> h^pf¡ lp¡e R>¡. 
 `©Õhu `f v$ffp¡S> ¼ep„L$ _¡ ¼ep„L$ c|L„$` Aph¡ S> R>¡. 
National Earthquakes information centre_p 
r_funZ A_ykpf Ap`Zu `©Õhu `f v$f hj£ Apif¡ 
12,400 - 14,000 c|L„$` \pe R>¡. (k„v$c® : www.
iris.edu.) A¡_p `f\u A¡ Ýep_dp„ Aph¡ R>¡ L¡$ `©Õhu 
kss Ap¡R>p-hÑp âdpZdp„ L„$`pedp_ \pe R>¡.

 c|L„$`_u _p¢^ L$f_pf e„Ó_¡ "k¡õdp¡N°pa' 
A\hp "k¡õdp¡duV$f' L$l¡ R>¡. s¡d S> c|L„$`_u 
suh°sp dp`hp dpV¡$ "qf¼V$f õL¡$g' A¡L$d_p¡ 
D`ep¡N L$fhpdp„ Aph¡ R>¡. A¡ A¡L$ NprZsuL$ 
A¡L$d R>¡. 
 L$p¡óV$L$dp„ Ap`¡g c|L„$`_p `qfZpd_p¡ 
Ýep_`|h®L$ Aæepk L$fp¡.

epv$ L$fp¡.

L$lp¡ Å¡CA¡ ! 

9.3 c|L„$`dp`L$ e„Ó

Ecy„ c|L„$`dp`L$ e„Ó ApXy„$ c|L„$`dp`L$ e„Ó

CÞV$f_¡V$ dpfp¡ rdÓ :  CÞV$f_¡V$_u dv$v$\u qf¼V$f dp`_ `Ý^rs A_¡ c|L„$`_p `qfZpd rhi¡ dprlsu d¡mhp¡.

c|õsfue lg_Qg_

c|L„$`_y„ L¡$ÞÖtbvy$

9.1 Cdpfsp¡dp„ `X$¡$gu rsfpX$p¡
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9.4  fpMhp_u kphQ¡su
(B)

(Ap)

(A)

c|L„$`_p L$pfZp¡ c|L„$`_p `qfZpd

1. ÄhpmpdyMu_p¡ rhõap¡V$ 
2. dp¡V$p dp¡V$p b„^_¡ L$pfZ¡ S>du_ `f r_dp®Z        

\sp¡ sZph 
3. MpZL$pd 
4. S>du__u _uQ¡ L$fpsu AÏL$kp¡V$uAp¡ 
5. c|`©óW$_p A„sN®s cpNdp„ `pZu Tf¡ R>¡. A„v$f_u 

âQ„X$ DóZsp_¡ L$pfZ¡ `pZu_u hfpm \pe R>¡ 
A_¡ s¡ hfpm `©óW$cpNdp„\u blpf Aphhp_p¡ 
âeÐ_ L$f¡ R>¡ Ðepf¡ c|L„$` \pe R>¡. 

1. d_yóe_u kp\¡ hÞe Æhp¡ A_¡ ̀ pgsy âpZuAp¡_u Å_ lpr_.
2. dp¡V$p âdpZdp„ \sy„ Apr\®L$ _yL$ip_ (huS>mu_p \p„cgp, 

`pC` gpCÞk, Ofp¡, Cdpfsp¡, fõsp, gp¡ldpN®_y„ _yL$ip_    
\pe R>¡.)

3. S>¥hrhrh^sp_¡ _yL$ip_ `lp¢Q¡ R>¡ A_¡ `qfk„õ\p Å¡Mddp„ 
d|L$pe R>¡. 

4. _v$u, _pmp_p âhpl bv$gpe R>¡. 
5. il¡fu rhõspfdp„ ApN gpNhp_p¡ ce lp¡e R>¡. 
6. kdyÖ_p srme¡ c|L„$` \pe sp¡ Ðky_pdu Aph¡ R>¡ A_¡ qL$_pfp 

`f_p rhõspfp¡dp„ M|b dp¡V$p âdpZdp„ _yL$kp_ \hp_u 
i¼esp lp¡e R>¡. 

7. c|S>m_y„ õsf D`f-_uQ¡ Åe R>¡. 

c|L„$` kde¡ fpMhp_u kphQ¡su ः
c|L„$` kde¡ Å¡ sd¡ Ofdp„ lp¡ sp¡, 

c|L„$`_u ÅZ \sp„ Ncfpep rh_p, Apd s¡d v$p¡X$p v$p¡X$u L$ep® rh_p 
lp¡ Ðep„S> ip„rs\u Dcp flp¡, S>du_ `f b¡kp¡, V¡$bg, `g„N A\hp 
L$p¡B`Z a_}Qf _uQ¡ S>C_¡ `p¡sp_¡ kyfrns L$fp¡. S>du__y„ lg_Qg_ 
b„^ _ \pe Ðep„ ky^u Ðep„ S> \p¡cp¡ sdpfu ApSy>bpSy> ¼ep„e V¡$bg A\hp 
X¡$õL$ _ lp¡e sp¡ Of_p A¡L$ M|Zpdp„ _uQ¡ b¡ku b„_¡ Np¡W$Z hÃQ¡ dp\y fpMu 
b„_¡ lp\ Np¡W$Z afs¡ `L$X$p¡. 

Qpgsp hpl_dp„ lp¡, Of_u blpf lp¡ Ðepf¡,  
kyfrns õ\m Å¡C_¡ hpl_ fp¡L$u sd¡ hpl_dp„ S> b¡ku flp¡. blpf 

_uL$mhp_y„ V$pmp¡. Cdpfs, TpX$, huS>mu_p spf `pk¡ fp¡L$pAp¡ _l].

c|L„$` kde¡ Ap _ L$fp¡. 
1. blzdpmu Cdpfsdp„ rgãV$_p¡ D`ep¡N _ L$fsp„ `Nr\ep_p¡ D`ep¡N 

L$fp¡. 
2.  A¡L$ S> õ\m¡ A¡L$ S> [õ\rsdp„ h^y kde b¡ku _ flp¡. ifuf_y„ \p¡Xy„$ 

OÏ„ lg_Qg_ L$fp¡. 
3.  c|L„$` `R>u huS>mu_p ip¡V®$kqL®$V$_¡ L$pfZ¡ ApN gpNu iL¡$ R>¡. s¡\u 

Of_u d¡C_ õhuQ b„^ L$fp¡. duZbÑu, ap_k, dpQuk_p¡ D`ep¡N 
_ L$fp¡. b¡V$fu / V$p¸Q®_p¡ D`ep¡N L$fp¡. 

c|L„$`fp¡̂ L$ Cdpfsp¡ ः r_ròs dep®v$p kŷ u S>du__y„ lg_Qg_ \pe sp¡ `Z S>¡_¡ _yL$kp_ \hp_y„ Å¡Md _ lp¡e s¡hp 
bp„̂ L$pd_¡ c|L„$`fp¡̂ L$ bp„̂ L$pd L$l¡hpdp„ Aph¡ R>¡. cpfsue k„õ\pA¡ Cdpfs_p bp„̂ L$pd dpV¡$ L¡$V$gpL$ L$p¡X$ b_pìep R>¡. 
Ape.A¡k.456 âdpZ¡ Cdpfs_y„ bp„̂ L$pd L$fhpdp„ Aph¡ R>¡. s¡d S> c|L„$`fp¡̂ L$ bp„̂ L$pd dpV¡$ "Ape.A¡k.1392 
(c|L„$`fp¡̂ L$ Apf¡M__u k„fQ_p_p dp_v„$X$) A_¡ Ape A¡k 1392 (c|L„$` âcph k„v$c£ ki¼s L$p¢¾$uV$ k„fQ_p_p¡ 
spZhpmp¡ rhõspf) _p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. c|L„$`fp¡̂ L$ bp„̂ L$pddp„ âNs s„Óop__p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
 c|L„$`_u `|h® k|Q_p d¡mhhp dpV¡$ g¡kf f¡tS>N, ìl¡fu gp¢N, b¡kgpC_, NpeNf L$p¦V$f, ¾$u` duV$f, õV²¡$_ duV$f, 
V$pCX$ Np¸S>, qV$ëV$ duV$f, ìlp¸ëeyd¡qV²$L$ õV²¡$_ Np¸S> S>¡hp Ap^yr_L$ kp^_p¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡.
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epv$ L$fp¡.

epv$ L$fp¡.

L$pmÆ A_¡ kyfnpÐdL$ D`pe  
1. N¸k_p f¡Áeyg¡V$f_p¡ D`ep¡N _ lp¡e Ðepf¡, fpÓ¡ k|su hMs¡ A_¡ blpfNpd S>su hMs¡ b„^ L$fhp_u 

kphQ¡su fpMhu. Ofdp„\u blpf S>su hMs¡ huS>mu\u Qpgsp D`L$fZp¡ b„^ L$fhp. 
2. Å¡f\u "ApN-ApN' _u b|dp¡ `pX$u_¡ buÅ_¡ kph^p_ L$fp¡ A_¡ dv$v$ dpV¡$ bp¡gphp¡. 
3. sÐL$pg A[Á_ipdL$ v$m_¡ ap¡_ L$fu bp¡gphu gp¡. 
4. A[Á_ipdL$ e„Ó L¡$hu fus¡ hp`fhp_y„ R>¡ s¡ rhi¡ dprlsu d¡mhp¡. 
âp\rdL$ D`Qpf : v$v$}_¡ Apfpdv$peL$ [õ\rsdp„  b¡kpX$p¡ A_¡ spÐL$prgL$ X$p¸¼V$f_u dv$v$ gp¡.

ApN (Fire)

ApN _¥krN®L$ Ap`rÑ R>¡ L¡$ dp_hr_rd®s ? 

ApN_p âL$pf (Types of Fire)
1. "A' hN}e ApN (O_ ê$` `v$p\®) ः kpdpÞe fus¡ 

ÄhpgpN°plu O_`v$p\® Üpfp gpNsu ApN (S>¡dL¡$, 
gpL$X$p, L$`X$p, L$p¡gkp, L$pNm hN¡f¡) W„$X$L$ L$fu_¡ 
byTphhpdp„ Aph¡ R>¡. 

2.  "b' hN}e ApN (âhplu ê$` ̀ v$p\®) ः ÄhpgpN°plu 
âhplu ̀ v$p\® Üpfp gpN¡gu ApN v$p.s. ̀ ¡V²$p¡g, s¡g, 
hpr_®i, fkp¡C_y„ s¡g, f„N hN¡f¡. Ap `v$p\® `pZu 
L$fsp lgL$p lp¡e R>¡ s¡\u auZhpmp A[Á_ipdL$p¡ 
hX¡$ ApN byTphhpdp„ Aph¡ R>¡. 

3. "L$' hN}e ApN (hpey ê` `v$p\®) ः A¡rkV$ugu_ 
OfNÕ\y N¸k (A¡g.`u.Æ.N¸k.) hN¡f¡ Ähg_
iug N¸k Üpfp gpNsu ApN. 

4.  "X$' hN}e ApN (fpkperZL$ ̀ v$p\®) ः Ähg_iug 
^psy Üpfp gpNsu ApN. `p¡V¡$riAd, kp¡qX$ed A_¡ 
L¸$[ëiAd kpdpÞe DóZspdp_¡ `pZu kp\¡ q¾$ep 
L$f¡ R>¡. s¡d S> d¸Á_¡riAd, A¡ëeyr_rdAd A_¡ 
S>ks DÃQ DóZspdp_¡ `pZu kp\¡ q¾$ep L$f¡ R>¡. 
Äepf¡ b„_¡ S|>\ `pZu kp\¡ k„ep¡Åe Ðepf¡ cX$L$p  
\pe R>¡. 

5.  "C' hN}e ApN (Cg¡¼V²$uL$g) ः Cg¡¼V²$uL$g kpdp_, 
qaqV„$N hN¡f¡ kp^_p¡_¡ L$pfZ¡ gpN¡gu ApN L$pb®_ 
X$peAp¸¼kpCX$ S>¡hp ApN ârsb„^L$_u dv$v$\u 
byTphhpdp„ Aph¡ R>¡. 

c|õMg_/ MX$L$ Oku `X$hp (Land-slide)

1. `yZ¡ rS>ëgpdp„ dpmuZ vy$O®V$_p ¼ep L$pfZ¡ \C ? s¡_y„ iy„ `qfZpd Apìey„ ? 
2. MX$L$ ^ku `X$hp A¡V$g¡ iy„ ? 

ApN byTphhp_u `Ý^rs : ApN a¡gpe Ðepf¡ s¡_¡ 
r_e„ÓZdp„ gphhp dpV¡$ ÓZ âdyM `Ý^rs R>¡.
1. W„X$L$ L$fhu - ApN byTphhp dpV¡$ `pZu A¡L$ 
âcphu kp^_ R>¡ A_¡ s¡ b^¡ D`gå^ lp¡e R>¡. ApN 
`f A\hp ApN_u ApSy> bpSy> `pZu R>p„V$sp„ W„X$L$ 
r_dp®Z \pe R>¡ A_¡ ApN `f r_e„ÓZ L$fhy„ kfm 
b_¡ R>¡. 
2. ApN byTphhu - ApN_¡ byTphhp dpV¡$ A_¡ 
Mpk L$fu_¡ s¡g A\hp huS>mu_¡ L$pfZ¡ cc|L¡$gu 
ApN byTphhp dpV¡$ f¡su A\hp dpV$u_p¡ D`ep¡N L$fu 
iL$pe R>¡. ApNdp„ auZ S>¡hp `v$p\® _pMsp ApN 
byTphhpdp„ dv$v$ê$` \pe R>¡. ApN byTphhp_u Ap 
`Ý^rs s¡g_¡ L$pfZ¡ gpN¡gu ApN byTphhp dpV¡$ `Z 
M|b S> D`ep¡Nu W$f¡ R>¡. 
3. Ähg_iug `v$p\® v|$f L$fhp - Ap `Ý^rsdp„ 
âÐen Ähg_iug `v$p\®_¡ v|$f L$fhpdp„ Aph¡ R>¡. 
gpLX$p_p¡ kpdp_ A\hp buÆ Ähg_iug hõsy_¡ 
ApN\u v|$f L$fsp„ ApN dpV¡$ cÿe S> _l]hs \pe 
R>¡. A¡d S> gpN¡gu ApN byTphhp dpV¡$ [õV²$`f `„` 
kp¥\u DÑd kp^_ R>¡. Ap `„` hX¡$ ApN `f b^u 
bpSy>\u `pZu_p¡ dpfp¡ L$fhp\u ApN byTphu iL$pe 
R>¡.
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 MX$L$ ^ku `X$hp\u hpl_
ìehlpf W$à` \hp_u OV$_p 
dlpfpóV²$dp„ ¼ep„ ¼ep„ b_¡ R>¡ ? 
Aphp õ\mp¡_u epv$u L$fp¡. Ap S> 
õ\mp¡A¡ MX$L$ ^ku `X$hp_u 
OV$_p ip dpV¡$ b_¡ R>¡ ? hN®dp„ 
QQp® L$fp¡ A_¡ D`pe k|Qhp¡.

epv$u L$fp¡ A_¡ QQp® L$fp¡.

 L$W$Z `Õ\fdp„ fl¡g rsfpX$ A_¡ apV$ dp¡V$p MX$L$_p Vy$LX$p \hp dpV¡$ L$pfZc|s W$f¡ R>¡. Mpk L$fu_¡ Arsh©[óV$_p 
kdedp„ MX$L$_u rsfpX$, ap„V$dp„ `pZu Åe R>¡ A_¡ MX$L$_y„ hS>_ h^¡ R>¡ A_¡ Ap fus¡ Y$pmhpmp âv¡$idp„\u gkfu_¡ 
MX$L$ _uQ¡ Aphu Åe R>¡. s¡_¡ S> MX$L$ ^ku `X$hp L$l¡ R>¡. 
MX$L$ ^ku `X$hp_p L$pfZp¡
1.  c|L„$`, Ðky_pdu, Arsh©[óV$, hphpTp¡Xy$, ̀ |f, hN¡f¡ dp¡V$u _¥krN®L$ Ap`rÑ_p 

`qfZpd¡ `Z MX$L$ ^ku `X¡$ R>¡. 
2.  `pfphpf h©np¡ L$p`hp_¡ L$pfZ¡ S>du__¡ lpr_ \pe R>¡. 
3.  Xy„$Nfpm/ OpV$hpmp âv¡$idp„ fõsp bp„^hp dpV¡$ Mp¡v$L$pd L$fhp\u Xy„$Nf   

_bmp `X¡$ R>¡ A_¡ s¡_u ^pf¡ Aph¡gp MX$L$ ^ku `X¡$ R>¡. 
MX$L$ ^ku `X$hp_p `qfZpd
1. _v$uAp¡dp„ AQp_L$ `|f Aph¡ R>¡. _v$uAp¡_p dpN® bv$gpe R>¡. 
2.  ̂ p¡^_y„ õ\p_p„sfZ \pe R>¡, L©$rÓd S>mpie_y„ r_dp®Z \pe R>¡. 
3.  MX$L$ ^ku `X$sp sm¡V$uA¡ Aph¡gp h©np¡ `Z s|V$u Åe R>¡. Y$pm `f L$fpe¡g 

bp„^L$pd `Z ^ku `X¡$ R>¡. Ap b^p„ `Õ\f-dpV$u_p Y$Ngp, h©n _uQ¡_p k`pV$ n¡Ódp„ `X¡$ R>¡¡. s¡\u M|b dp¡V$p 
âdpZdp„ Å_dpg_u lpr_ \pe R>¡. 

4.  fõsp `f, gp¡ldpN® `f MX$L$ ^ku `X$sp hpl_ ìehlpf W$à` \C Åe R>¡. 
5.  c|õMg_ \hp\u s¡_p `f_y„ h_õ`rs Æh_ _óV$ \pe R>¡.
Ap`rÑ r_hpfZ : r_ep¡S>_ ê$`f¡Mp ः ipmpdp„ Ap`rÑ r_hpfZ k„b„r^s r_ep¡S>_ ê$`f¡Mp Ap`rÑ âk„N¡ fpls 
L$pe® ̀ lp¢QpX$hpdp„ dv$v$ê$` \pe R>¡. s¡_p dpV¡$ s¡dp„ _uQ¡_u bpbsp¡_u _p¢^ lp¡hu AphíeL$ R>¡, _uQ¡ A¡L$ _d|_p L$p¡óV$L$ 
Apàep¡ R>¡. s¡ âdpZ¡ A¡L$ L$p¡óV$L$ s¥epf L$fp¡. 

âdyM dyØp¡ _p¢^ L$fhp_u AphíeL$ bpbsp¡

ipmp_u âp\rdL$ dprlsu A.  ipmp_y„ `|fy„ _pd, kf_pdy 

Ap. dy¿epÝep`L$_y„ `|fy„ _pd, fl¡W$pZ_y„ kf_pdy„, k„`L®$ ¾$dp„L$ 

B.   ipmp_p k„õ\p`L$ A_¡ ìehõ\p`L$_p _pd A_¡ k„`L®$ ¾$dp„L$ 

C.   Ly$g L$d®Qpfu 

ipmp Ap`rÑ ìehõ\p 
krdrs

A. A[Á_ipdL$  Ap. ÅN©rs  B. k|Q_p  C. hpl_ ìehlpf ìehõ\p`_  D. kyfnp  
E. âkpf dpÝed krdrs Ap v$f¡L$ D`krdrsdp„ 2-3 kæe. 

Bdpfs_u rhõs©s dprlsu A. Ly$g Ap¡fX$p_u k„¿ep  Ap. hNp£_u k„¿ep  B. ̂ p¡fZ  C. R>s_p bp„^L$pd_y„ õhê$` 
(gpL$Xy„$/`sfy„/rkd¢V$) D. Bdpfs_u Jdf, hj®

ipmp_p d¡v$p_ rhi¡ dprlsu A. ipmp `qfkfdp„ Aph¡g M|ëgp d¡v$p__p¡ âL$pf, Mp¡-Mp¡, L$bÍ$u, âp\®_p A_¡ 
AÞe d¡v$p_ rhi¡ dprlsu             Ap. dy¿e fõsp\u d¡v$p__y„ A„sf

ipmp_u qv$_QQp® A. ipmp iê$ \hp_p¡, _p_u A_¡ dp¡V$u qfk¡k A_¡ ipmp R|>V$hp_p¡ kde 

Ap. qv$hk v$fçep_ ipmpdp„ Qpgsp D`¾$d 

ipmpdp„ k„crhs Å¡Md A. k„crhs Å¡Md_y„ _pd A_¡ õhê$` (Ap¡Ry>„, dÝed A_¡ suh°) 

Ap. `l¡gp \e¡gy„ _yL$ip_ B. lpgdp„ L$f¡gu D`pe ep¡S>_p

ipmp_p¡ Ap`rÑ 
ìehõ\p`__p¡ _L$ip¡

ipmp_u b^u Bdpfsp¡, s¡d_u fQ_p, d¡v$p_, âh¡iÜpf, ipmpdp„ k„crhs Å¡Mdu 
õ\mp¡, Ap`rÑ_p âk„N¡ kyfrns õ\mp¡, _ÆL$_p¡ fõsp¡. Ap b^u bpbsp¡ s¡           
_L$ipdp„ v$ip®hhu AphíeL$ R>¡. Ap _L$ip¡ ipmp_p âh¡iÜpf _ÆL$ gNpX$hp¡.
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k„õ\p_y„ L$pe® 
1. L¡$ÞÖ kfL$pf_u c|-rhop_ d„Ópge A„sN®s Aph¡g fpóV²$ue c|L„$`ipõÓ k„õ\p (National Centre of 

Seismology - NCS) c|L„` A_¡ rhrh^ Ap`rÑ rhi¡ k„ip¡^_ L$pe® L$f¡ R>¡. 
2. c|õMg__p k„crhs `qfZpdp¡_y„ kyr_ep¡rS>s A_ydp_ L$fhp dpV¡$ cpfs kfL$pf¡ HqX$e_ dpJV$r_eqf„N 

CÞõV$uV$é|V$ A_¡ IV$f_¡i_g k¢V$f ap¡f HqV$N°¡V¡$X$ dpJV$_ X¡$hg`d¡ÞV$ k„õ\p kp\¡ A_yk„^p_ L$fu_¡ L$pe®¾$d iê$ 
L$ep£ R>¡. CÞõV$uV$éyV$ Ap¡a rS>Ap¡gp¡Æ A_¡ hëX$® rS>Ap¸gp¡rS>L$g L$p¡fd k„õ\p_u dv$v$ g¡hpdp„ Aph¡ R>¡. 

1. _uQ¡_p âñp¡_p S>hpb Ap`p¡. 
 A. gp„bp kde ky^u cpf¡ hjp® \hu A_¡ MX$L$ ^ku 

`X$hp hÃQ¡_p¡ k„b„^ A_¡ L$pfZ õ`óV$ L$fp¡. 

 Ap. c|L„$` kde¡ iy„ L$fhy„ A_¡ iy„ _ L$fhy„ Å¡CA¡ s¡_u 
k|Q_p_y„ L$p¡óV$L$ s¥epf L$fp¡. 

 B.  c|L„$`fp¡^L$ Cdpfsp¡_u rhrióV$sp S>Zphp¡. 

 C. MX$L$ ^ku `X$hp\u L$ep L$ep `qfZpd \pe R>¡ s¡ 
õ`óV$ L$fp¡.

 D. b„^ A_¡ c|L„$` hÃQ¡ ip¡ k„b„^ R>¡ s¡ õ`óV$ L$fp¡. 

2. h¥opr_L$ L$pfZp¡ Ap`p¡. 

 A. c|L„$` kde¡ `g„N, V¡$bg S>¡hu hõsyAp¡ _uQ¡ 
Apîe g¡hp¡ h^y kyfrns lp¡e R>¡. 

 Ap. Qp¡dpkpdp„ Xy„$Nf_u sm¡V$udp„ Apîe g¡hp¡ _l]. 

 B. c|L„$` kde¡ rgãV$_p¡ D`ep¡N L$fhp¡ _l]. 

 C. c|L„$`fp¡^L$ Cdpfs_p¡ `pep¡ bpL$u_p c|cpN\u 

Sy>v$p¡ b_ph¡gp¡ lp¡e R>¡. 

3.  c|L„$` `R>u fplsL$pe® L$fsu hMs¡ Apk`pk gp¡L$p¡_u 
cuX$ Ådhp\u L$C L$C dyíL¡$gu Aph¡ R>¡ ? 

4. Ap`rÑ kde¡ dv$v$ L$f_pf k„õ\p A_¡ k„NW$__u epv$u 
s¥epf L$fp¡. s¡d_u `pk¡\u dmsu dv$v$_p õhê$` rhi¡ 
h^y dprlsu d¡mhp¡. 

5.  Ap`rÑ r_hpfZ ê`f¡Mp_u dv$v$\u sdpfu ipmp_y„ 
kh£nZ L$fu_¡ dyØphpf dprlsu Ap`p¡. 

6.  sdpfp `qfkfdp„ MX$L$ ^ku `X$hp_u i¼esp    
^fph_pf õ\mp¡ R>¡ L¡$ ? s¡_u dprlsu ÅZL$pf ̀ pk¡\u 
d¡mhp¡. 

7.  _uQ¡_p rQÓ_u dv$v$\u Ap`rÑ_p kdedp„ sdpfu 

c|rdL$p iy„ li¡. s¡ gMp¡. 

D`¾$d : 
 1. MX$L$ ^ku `X$hp/ c|õMg__u OV$_p A_¡ s¡_¡ 

L$pfZ¡ \e¡gu lpr_ rhi¡_p kdpQpf, L$psfZp¡, 
R>peprQÓp¡_p¡ k„N°l L$fp¡. 

 2.  c|L„$`_u `|h® k|Q_p d¡mhhp dpV¡$ h`fpsp 
Ap^yr_L$ kp^_p¡ A_¡ s„Óop_ rhi¡ CÞV$f_¡V$_u 
dv$v$\u dprlsu d¡mhp¡. 

 3. NDRF, RPF, CRPF, NCC rhi¡ CÞV$f_¡V$ 
`f\u dprlsu d¡mhp¡. 

 4. CCTV _u S>ê$qfeps rhi¡ QQp® L$fp¡.  

ipmpdp„ dp¡L$ X²$ug 
(spgud L$hpes)

ipmpdp„ k„crhs Å¡Md A_¡ Ap`rÑ_¡ A_yê$` Qp¡½$k kdeNpmp `R>u                  
(v$f drl_¡) dp¡L X²$ug (Mock Drill)_y„ Apep¡S>_ L$fhy„. A¡ kde¡ D`[õ\s      
rhÛp\}Ap¡_u k„¿ep, spfuM A_¡ kde_u _p¢^ fpMhu.

õhpÝepe
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1. kÆhp¡dp„ L¡$V$gp âL$pf_p L$p¡i Å¡hp dm¡ R>¡ ? 
2. L$p¡i_y„ r_funZ L$fhp dpV¡$ sd¡ L$e„y D`L$fZ hp`e¯y lsy„ ? ip dpV¡$ A_¡ L$C fus¡ ? 

 `l¡gp_p ^p¡fZdp„ sd¡ Å¡ey„ L¡$, L$p¡i A¡ kÆhp¡_p¡ fQ_pÐdL$ A_¡ L$pep®ÐdL$ A¡L$d R>¡. rhrh^ Ahehp¡dp„ 
L$pep®_ykpf Sy>v$p„ Sy>v$p„ ApL$pf A_¡ âL$pf_p L$p¡i Å¡hp dm¡ R>¡. 
L$p¡i fQ_p (Cell Structure)

_uQ¡ Ap`¡g ApL©$rs_y„ r_funZ L$fp¡, _pd gMp¡ A_¡ L$p¡óV$L$ `|Z® L$fp¡. 

OV$L$ âpZuL$p¡i h_õ`rs L$p¡i 

L$p¡i`V$g R>¡ R>¡

L$p¡iqv$hpg . . . . . . . . . ..
. . . . . R>¡ _p

lqfsÖìep¡ . . . . . . . . . .
. . . . . R>¡ R>¡

fk^p_u . . . . . . . . . .
Np¡ëNu k„Ly$g . . . . . . . . . .
s„syL$rZL$p . . . . . . . . . .

10. L$p¡i A_¡ L$p¡i A„rNL$p 

 L$p¡i_y„ L$pe® L$C fus¡ \pe R>¡ s¡ 
kdS>hp dpV¡$ Ap`Z¡ L$p¡i_p âÐe¡L$ 
OV$L$_p¡ Aæepk L$fhp¡ `X$i¡.

L$p¡i_p cpN (Parts of Cell)
1. L$p¡iqv$hpg (Cell wall) ः i¡hpm, L$hL$ A_¡ h_õ`rs_p L$p¡ip¡dp„ Å¡hp dm¡ R>¡. âpZuL$p¡idp„ L$p¡jqv$hpg lp¡su 
_\u. L$p¡j qv$hpg A¡V$g¡ L$p¡j`V$g afs¡ Aph¡gy„ dS>b|s A_¡ [õ\rsõ\p`L$ AphfZ, L$p¡jqv$hpg dy¿eÐh¡ k¡ëeygp¡S> 
A_¡ `¡¼V$u_ S>¡hp L$pbp£qv$sp¡dp„\u b_¡gu lp¡e R>¡. L$pmp„sf¡ AphíeL$sp_ykpf rg[Á__, kyb¡qf_, ¼eyqV$_ S>¡hp 
blzAhehu L$p¡iqv$hpgdp„ s¥epf \pe R>¡. L$p¡i_¡ Ap^pf Ap`hp¡, L$p¡idp„ S>sp h^pfp_p `pZu\u L$p¡i_y„ fnZ L$fhy„ 
A¡ L$p¡iqv$hpg_p L$pep£ R>¡. 
2. âÖìe`V$g/ L$p¡i`V$g (Plasma membrane/Cell membrane) ः A¡ L$p¡i afs¡ Aph¡gy„ `psmy„, _pSy>L$ 
A_¡ [õ\rsõ\p`L$ AphfZ lp¡e R>¡. S>¡ L$p¡idp„_p OV$L$p¡_¡ bpü `ep®hfZ\u Sy>v$p„ fpM¡ R>¡. 

epv$ L$fp¡.

r_funZ L$fp¡. 

10.1 h_õ`rs L$p¡i A_¡ âpZu L$p¡i
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õazqfg Qfbu_p (Phospholipid) b¡ \f hÃQ¡ 
cm¡gp âp¡qV$__p AÏ-A¡hu âÖìe`V$g_u fQ_p lp¡e R>¡. 

âÖìe`V$g L¡$V$gp„L$ r_ròs `v$p\p£_¡ Aph-Å 
L$fhp v¡$ R>¡, sp¡ L¡$V$gp„L$ `v$p\p£_¡ AV$L$ph¡ R>¡. dpV¡$ s¡_¡ 
Qe_nd `V$g (selective Permeable 
membrane) L$l¡hpe R>¡. Ap NyZ^d®_¡ L$pfZ¡ `pZu, 
npf, Ap¡[¼kS>_ S>¡hp D`ep¡Nu AÏ L$p¡idp„ âh¡i L$f¡ 
R>¡. sp¡ L$pb®_ X$peAp¸¼kpCX$$ S>¡hp _L$pdp `v$p\p£ 
L$p¡idp„\u blpf `X¡$ R>¡.

 L$p¡i blpf L$p¡C a¡fapf \pe sp¡ L$p¡idp„_y„ `ep®hfZ 
L$ped fpMhp_y„ L$pd âÖìe `V$g L$f¡ R>¡. s¡_¡ kd[õ\rs 
L$l¡hpe R>¡. 

L$p¡idp„_p `v$p\p£_p¡ âhpk L$C fus¡ \pe R>¡ ? 

10.3 âÖìe`V$g_u fQ_p

h_õ`rsL$p¡idp„ `fpkfZ

L$lp¡ Å¡CA¡ ! 

L$p¡i_u DÅ® hp`fu_¡ Qpgsu q¾$ep  
1. L$p¡iue cnZ  (Endocytosis) 
 blpfp_p `ep®hfZdp„\u AÞ_ A_¡ AÞ_`v$p\® 

N°lZ L$fhp.
2. L$p¡i DÐkS>®_ (Exocytosis) 
 _L$pdp `v$p\p£ L$p¡idp„\u blpf L$pY$hp.

10.4 `fpkfZ âpZu L$p¡idp„ `fpkfZ

Ars`fpkfu kd`fpkfu Ah`fpkfu

L$p¡i_u DÅ® hp`ep® rkhpe \su q¾$ep 
1. rhkfZ (Diffusion)  ः O2, CO2 S>¡hp _p_p AÏ L$p¡idp„ Aphhp/ blpf S>hp.
2. `fpkfZ (Osmosis) ः h^y `pZu ^fphsp cpN\u Ap¡Ry>„ `pZu ^fphsp cpN sfa Qe_nd `V$gdp„\u        

\sp¡ `pZu_p¡ âhpk A¡V$g¡ `fpkfZ. A¡ cp¥rsL$ q¾$ep R>¡ A_¡ s¡ \hp_u 3 Sy>v$u Sy>v$u i¼espAp¡ lp¡e R>¡.  

fk^p_u

10.2  L$p¡iqv$hpg fQ_p

k|ÿdL$póW$ s„sy
âp\rdL$ 
L$p¡iqv$hpg

`¡¼V$u_
l¡duk¡ëeygp¡S>

Öpìe âp¡V$u_

`psmp¡ 
\f

âÖìe 
`V$g

L$pbp£lpeX²¡$V$ 
kp„L$m

âp¡V$u_
L$p¡i`V$g

1. 4-5 qL$kduk `pZudp„ `gpmu A¡L$ L$gpL$ `R>u iy„ \pe R>¡ s¡_y„ r_funZ L$fp¡. Ðepfbpv$ s¡ S> qL$kduk 
kpL$f_p ÖphZdp„ d|L$p¡ A_¡ A¡L$ L$gpL$ `R>u s¡_y„ r_funZ L$fp¡. r_funZ_u _p¢^ fpMp¡ A_¡ hN®dp„ QQp® L$fp¡. 

2. Qp¡dpkpdp„ gpL$X$p_p v$fhpÅ auV$ \C Åe R>¡, ip dpV¡$ ? 

ip¡^p¡.
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A. kd`fpkfu (Isotonic) ÖphZ : L$p¡i afs¡ fl¡g dpÝed A_¡ L$p¡i A¡ b„_¡dp„ `pZu_y„ âdpZ kfMy„ lp¡e R>¡. 
s¡\u `pZu A„v$f A\hp blpf S>sy„ _\u. 
b. Ah`fpkpfu (Hypotonic) ÖphZ :  L$p¡idp„_p ̀ pZu_y„ âdpZ Ap¡Ry>„ A_¡ Apk`pk_p dpÝeddp„_p ̀ pZu_y„ 
âdpZ h^pf¡ lp¡hp\u `pZu L$p¡idp„ âh¡i¡ R>¡ s¡_¡ A„s:`fpkfZ (Endosomis) L$l¡hpe R>¡. v$p.s.qL$kduk_¡ 
`pZudp„ fpMsp„ \p¡X$p kde `R>u s¡ awg¡ R>¡. 
L$. Ars`fpkpfu (Hypertonic) ÖphZ : L$p¡idp„_p `pZu_y„ âdpZ h^pf¡ A_¡ L$p¡i_u Apk`pk_p dpÝeddp„ 
`pZu_y„ âdpZ Ap¡Ry>„ lp¡hp\u L$p¡idp„\u ̀ pZu blpf Åe R>¡. v$p.s.am_p Vy$L$X$p„ kpL$f_u QpkZudp„ _pMsp Vy$L$X$pdp„_y„ 
`pZu QpkZudp„ Åe R>¡ A_¡ \p¡X$p kde `R>u Vy$L$X$p„ k„L$p¡Qpe R>¡. Ars`fpkpfu ÖphZdp„ fpMsp„ âpZuL$p¡i A\hp 
h_õ`rsL$p¡idp„_y„ `pZu brl:`fpkfZ (Exosmosis) âq¾$ep_¡ L$pfZ¡ blpf _uL$m¡ R>¡ A_¡ L$p¡iÖìe k„L$p¡Qpe R>¡. 
Ap q¾$ep_¡ fkk„L$p¡Q (Plasmolysis)  L$l¡hpe R>¡.  
3. L$p¡iÖìe (Cytoplasm) 

L$p„v$p_p cf`|f Öìe\u cf¡gp g„bQp¡fkpL$pf L$p¡i sd¡ Å¡ep„ R>¡ L¡$ ? 

 âÖìe`V$g A_¡ L¡$ÞÖ hÃQ¡_p sfg `v$p\®_¡ 
L$p¡iÖìe L$l¡hpe R>¡. L$p¡iÖìe QuL$Zp¡ `v$p\® R>¡ A_¡ s¡ 
kss lg_Qg_ L$fsp¡ lp¡e R>¡. s¡dp„ A_¡L$ L$p¡i 
A„rNL$pAp¡ a¡gpe¡gu lp¡e R>¡. L$p¡iÖìe A¡ L$p¡idp„ 
fpkperZL$ âq¾$ep \hp dpV¡$_y„ dpÝed R>¡. L$p¡idp„ L$p¡i 
A„rNL$pAp¡ rkhpe fl¡g cpN A¡V$g¡ L$p¡iÖìe 
(Cytosol). L$p¡iÖìedp„ Ard_p¡ A¡rkX$ ÁgyL$p¡T, 
Æh_kÐhp¡_p¡ k„N°l L$fhpdp„ Aph¡ R>¡. dp¡V$u L¡$[ÞÖe 
fk^p_u_¡ L$pfZ¡ h_õ`rsL$p¡idp„ L$p¡iÖìe ^pf `pk¡ 
fl¡gy„ lp¡e R>¡. h_õ`rsL$p¡idp„_p L$p¡iÖìe L$fsp„ 
âpZuL$p¡idp„_y„ L$p¡iÖìe h^y L$Zey¼s A_¡ NuQ lp¡e R>¡.
L$p¡iA„rNL$p (Cell organelles) ः L$p¡idp„_p Qp¡½$k 
L$pe® L$f_pfp D`OV$L$p¡ A¡V$g¡ L$p¡i A„rNL$p. Ap A„rNL$p 
L$p¡i_p Aheh S> R>¡. v$f¡L$ L$p¡i_u afs¡ d¡v$ âp¡qV$_ey¼s 
`V$g lp¡e R>¡. L¡$ÞÖ A_¡ lqfsÖìe rkhpe_u b^u 
A„rNL$pAp¡ Bg¡¼V²$p¡_ k|ÿdv$i®L$_u dv$v$\u S> Å¡C iL$pe 
R>¡.
L¡$ÞÖ (Nucleus) 

epv$ L$fp¡.

L$fu Sy>Ap¡.

L$p„v$p_u Qufdp„_p 
L$p¡i

L$p¡iqv$hpg

L¡$ÞÖ

L$p¡iÖìe

fk^p_u

L©$rs ः õhÃR> L$pQ_u `Ë$u `f `pZu_y„ V$u`y„ d|L$p¡. ApCõ¾$ud_u QdQu hX¡$ Npg_u A„v$f_u bpSy>A¡ Okp¡. QdQudp„_p¡ 
\p¡X$p¡ `v$p\® kp¡e_u AZu `f gp¡ A_¡ L$pQ_u `Ë$u `f d|L$¡gp `pZudp„ c¡mhp¡. s¡dp åg| f„S>L$ rdr\rg__y„ A¡L$ V$u`y„ 
_pMp¡. ApÃR>pv$_ L$p„Q d|L$u_¡ k„ey¼s k|ÿdv$i®L$ _uQ¡ r_fnZ L$fp¡. L¡$ÞÖ v¡$Mpep L¡$ ? 
 L$p„v$p_p Apep¡qX$_ f„rS>s `X$_¡ L$pQ_u `Ë$u `f d|L$u k|ÿdv$i®L$ _uQ¡ Å¡sp v$f¡L$ L$p¡idp„ v¡$Mpsp Np¡mpL$pf, O¡fp 
V$`L$p„ A¡V$g¡ s¡ L$p¡i_p L¡$ÞÖp¡. 

10.5 L$p„v$p_u Quf

10.6 Bg¡¼V²$p¡_ k|ÿdv$i®L$
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Bg¡¼V²$p¡_ k|ÿdv$i®L$ hX¡$ Å¡sp„ L¡$ÞÖ_u afs¡ qÜ- 
õsfue AphfZ A_¡ s¡_p `f L¡$[ÞÖe rR>Öp¡ v¡$Mpe R>¡. 
L¡$ÞÖ_u A„v$f-blpf S>sp `v$p\p£_y„ hl_ Ap rR>Öp¡dp„\u 
\pe R>¡. L¡$ÞÖdp„ f„Nk|Óp¡_p Åmp lp¡e R>¡. (Nucleolus) 
f„Nk|Óp¡ `psmp v$p¡fX$p S>¡hp lp¡e R>¡. L$p¡i rhcpS>_ 
kde¡ s¡_y„ ê$`p„sf NyZk|Óp¡dp„ \pe R>¡. NyZk|Óp¡dp„_p 
L$pep®ÐdL$ OV$L$p¡_¡ S>_u_  (Genes) L$l¡hpe R>¡. 
L$pep£
1. L$p¡i_u v$f¡L$ Qep`Qe q¾$ep A_¡ L$p¡i rhcpS>_ ̀ f 

r_e„ÓZ fpM¡ R>¡. 
2. S>_u_ Üpfp ApNm\u `¡Y$udp„ Ap_yh„riL$ NyZp¡_y„ 

k„¾$dZ L$fhy„. 

Ap„sÖ®ìeÅrgL$p (Endoplasmic Reticulum)

rhQpf L$fp¡.

rhQpf L$fp¡.
  sdpfu Cdpfsdp„ L¡$V$gp âL$pf_u ̀ pC`gpCÞk R>¡ ? s¡ ¼ep ¼ep L$pdp¡ L$f¡ R>¡ ? s¡Ap¡ 
_ lp¡e sp¡ iy„ \i¡ ?  

10.8 Ap„sÖ®ìe ÅrgL$p

L¡$ÞÖ 

fpebp¡Tp¡d 

·  gp¡ludp„_p gpg L$Z  (RBC)_p L¡$ÞÖ _óV$ \hp\u rldp¡Ágp¡bu_ dpV¡$ h^y S>Áep D`gå^ \pe R>¡ A_¡ h^y 
Ap¡[¼kS>__y„ hl_ \C iL¡$ R>¡. 

·  h_õ`rsAp¡_u fkhprl_uAp¡_u QpmZu _rgL$pdp„_p L¡$ÞÖ _óV$ \hp\u Ðep„ `p¡gpZ \pe R>¡ A_¡ AÞ_      
`v$p\p£_y„ hl_ kfm b_¡ R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

10.7 L¡$ÞÖ

f„Nk|Ó

_prc
L¡$ÞÖ 
rR>Ö

L¡$ÞÖ afs¡_y„ 
AphfZ

 L$p¡i_u A„v$f rhrh^ `v$p\p£_y„ hl_ L$f_pf 
A„rNL$pAp¡_¡ Ap„sÖ®ìeÅrgL$p L$l¡hpe R>¡. Ap„sÖ®ìe 
ÅrgL$p A¡V$g¡ sfg `v$p\p£\u cf¡gu k|ÿd_rgL$p A_¡ 
s¡Ap¡_u A¡L$buÅ kp\¡ Å¡X$pC_¡ b_¡gu Åm S>¡hu 
fQ_p. Ap„sfÖ®ìeÅrgL$p A„v$f_u bpSy>\u L¡$ÞÖ_¡ A_¡ 
blpf_u bpSy>A¡ âÖìe`V$g_¡ Å¡X$pe¡g lp¡e R>¡. 
 `©óW$cpN `f fpebp¡Tp¡çk_p L$Z lp¡e sp¡ s¡_¡ 
MfbQX$u Ap„sÖ®ìeÅrgL$p L$l¡hpe R>¡.

L$pep¡® 
1. L$p¡i_¡ Ap^pf Ap`hp¡. 
2. âp¡qV$__y„ hl_ L$fhy„. 
3. AÞ_, lhp, `pZu dpfas ifufdp„ âh¡i¡gp T¡fu `v$p\p£_¡ S>gÖphZue L$fu_¡ ifuf_u blpf L$pY$hp.

·  sd_¡ Ndsp rbõL$uV$, Qp¡¼g¡V¹$k_u afs¡ ¼ep ¼ep f¡`f lp¡e R>¡ ? 
·  L$pfMp_p_p¡ "`¡qL„N rhcpN' iy„ L$pd L$f¡ R>¡ ? 
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10.9 Np¸ëNu k„Ly$g

kd`n bpSy>

Ly„$X$

AhL$priL$p

õÓphu `uqV$L$p_hÅs `uqV$L$p

A„v$f sfa Aphsu 
hprl_u `uqV$L$p

Np¡ëNu L$pe (Np¸ëNu k„Ly$g) - Golgi Complex  ः 
A¡L$buÅ_u kdp„sf fl¡g 5-8 Q`V$p, `p¡gp L$p¡idp„\u 

Np¡ëNu k„Ly$g b_¡ R>¡. Ap L$p¡ip¡_¡ L„y$X$ L$l¡hpe R>¡. Ly„$X$p¡dp„ 

rhrh^ âL$pf_p DÐk¡QL$p¡ lp¡e R>¡. Ap„sÖ®ìe ÅrgL$pA¡ 

k„b„r^s L$f¡gp âp¡V$u_p¡ Np¡gue `uqV$L$pdp„ b„qv$õs \pe 

R>¡. `uqV$L$pAp¡ L$p¡iÖìe dpfas Np¡ëNu k„Ly$g ky^u Aph¡ 

R>¡, s¡d_p¡ r_rd®rsnd bpSy> kp\¡ k„ep¡N \C_¡ s¡dp„_y„ 

Öìe Ly„$X$dp„ Aph¡ R>¡. 

 Ly„$X$_p OX$pdp„\u ApNm S>sp„ DÐk¡QL$p¡_¡ L$pfZ¡ s¡ 

Öìep¡dp„ a¡fapf \sp¡ Åe R>¡. Ap a¡fapf \e¡gp âp¡qV$_p¡ 

afu\u Np¡gue k„Ly$g_u `qf`¼h bpSy>\u blpf `X¡$ R>¡. 

A¡V$g¡ L¡$ L$pfMp_pdp„\u hõsy bp„^u_¡ ApNm dp¡L$g_pf 

`¡qL„$N rhcpN S>¡hy„ L$pd Ly„$X$ Üpfp \pe R>¡. 

L$pep£ 

1. Np¡ëNu k„Ly$g A¡ L$p¡idp„_p "õÓphu A„rNL$p' R>¡. 

2. L$p¡idp„ k„ïg¡rjs \e¡gp DÐk¡QL$p¡, d„v, âp¡qV$_, 

hN¡f¡ `v$p\p£dp„ a¡fapf L$fu_¡ s¡d_y„ rhcpS>_ L$fhy„. 

s¡d_¡ L$p¡idp„ A\hp L$p¡i blpf A`¡rns õ\m¡ 

`lp¢QpX$hp. 

3. fk^p_u A_¡ õÓphu `uqV$L$p_u r_rd®rs L$fhu. 

4. L$p¡iqv$hpg, âÖìe`V$g A_¡ geL$pqfL$p_p               

r_dp®Zdp„ dv$v$ L$fhu. 

geL$pqfL$p (Lysosomes) 

h¥opr_L$_p¡ `qfQe 

L¸$drgAp¡ Np¡ëNu _pd_p h¥opr_L¡$ kp¥ â\d 
Np¡ëNu k„Ly$g_y„ hZ®_ L$ey®. "L$pmu âq¾$ep' _pd_y„ 
f„S>_ s„Ó s¡dZ¡ rhL$rks L$ey®. Ap s„Ó hX¡$ s¡dZ¡ 
Q¡spk„õ\p_p¡ KX$p¡ Aæepk L$ep£.

L$lp¡ Å¡CA¡ ! 

10.10 geL$pqfL$p

 M¡sfdp„ r_dp®Z \e¡gp¡ k|L$p¡ L$Qfp¡ A_¡ AÞe L$Qfp_¡ L„$`p¡õV$ MpX$pdp„ _p¿ep ̀ R>u 
\p¡X$p qv$hkp¡ bpv$ s¡ L$Qfp_y„ iy„ \pe R>¡ ? 

 L$p¡idp„ \su Qep`Qe q¾$epdp„ S>¡ _L$pdp `v$p\® s¥epf \pe R>¡, s¡d_p¡ r_L$pg L$f_pfu k„õ\p A¡V$g¡ geL$pqfL$p. 
geL$pqfL$p A¡ kpv$p¡ A¡L$ õsfue_y„ AphfZ ^fph_pf L$p¡i R>¡. S>¡dp„ `pQL$ DÐk¡QL$p¡ lp¡e R>¡. 

A¡L$ õsfue AphfZ

S>qV$g DÐk¡QL$p¡

L$pep£ 
1. fp¡NârsL$pfL$ e„ÓZp - L$p¡i `f lzdgp¡ L$f_pfp rS>hpÏ A_¡ 

rhjpÏ_¡ _óV$ L$f¡ R>¡. 
2. r_L$pg L$f_pf âp¡qV$_p¡ - ÆZ® A_¡ _bmu L$p¡i A„rNL$p, 

L$pb®_u L$Qfp¡ S>¡hp _L$pdp `v$p\p£ geL$pqfL$p dpfas¡ blpf 
a¢L$hpdp„ Aph¡ R>¡. 

3. ApÐdOpsu L$p¡ip¡ - L$p¡i S|>_p¡ A\hp Mfpb \pe sp¡ geL$pqfL$p 
awV¡$ R>¡ A_¡ s¡dp„_p DÐk¡QL$p¡ `p¡sp_p S> L$p¡ip¡_y„ `pQ_ L$f¡ R>¡. 

4. D`hpk_p kde¡ geL$pqfL$p L$p¡ip¡dp„ k„N°rls âp¡qV$_ A_¡ 
d¡v$_p¡ D`ep¡N L$fu_¡ AphíeL$ DÅ® `|fu `pX¡$ R>¡. 

"Q¡spk„õ\p_u 
fQ_p' Aæepk dpV¡$ 
kƒqV$epNp¡ L$pS>g      
_pd_p h¥opr_L$ kp\¡ 
s¡d_¡ 1906 dp„ 
_p¡b¡g `pqfsp¡rjL$ 
dþey„. 
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s„syL$rZL$p (Mitochondria)

sdpfp hN®_u gpCV$, `„Mp s¡d S> ipmp_p L$p¡çàeyV$f L$C DÅ®\u Qpg¡ R>¡ ? Ap DÅ® 
¼ep„ r_dp®Z \pe R>¡ ? 

âÐe¡L$ L$p¡i_¡ DÅ®_u S>ê$f lp¡e R>¡ L$p¡i_¡ DÅ® `|fu 
`pX$hp_„y L$pe® s„syL$rZL$p L$f¡ R>¡. Bg¡¼V²$p¡_ k|ÿdv$i®L$   
_uQ¡ Å¡sp s„syL$rZL$p qÜõsfue AphfZ_u b_¡gu 
v¡$Mpe R>¡.  
 s„syL$rZL$p_y„ bpü AphfZ krR>Ö A_¡ A„v$f_y„ 
AphfZ OX$uAp¡\u b_¡gy„ lp¡e R>¡. s„syL$rZL$p_p A„v$f_p 
`p¡gpZdp„ Aph¡gp S>¡gu k×i Öìedp„ fpebp¡Tp¡çk, 
ap¸õa¡V$ L$Z A_¡ X$uAp¸¼kufpebp¡ Þey[¼gL$ A¡rkX$ 
(DNA) AÏ lp¡hp\u s¡ âp¡qV$_ k„ïg¡rjs L$fu iL¡$ R>¡. 
s„syL$rZL$p L$p¡idp„_p L$pbp£qv$sp¡ A_¡ d¡v$_y„ DÐk¡QL$p¡_u 
dv$v$\u Ap¡[¼kX$uL$fZ L$f¡ R>¡ A_¡ Ap âq¾$epdp„ dy¼s 
\e¡gu DÅ® (ATP) (A¡X¡$_p¡kpC¼s) V²$pe ¾$p¡õa¡V$_p 
ê$`dp„ k„N°rls L$fhpdp„ Aph¡ R>¡. âpZuL$p¡i L$fsp          
h_õ`rsL$p¡idp„ s„syL$rZL$p_u k„¿ep Ap¡R>u lp¡e R>¡. 
L$pep£ 
1. DÅ®kd©Ý^ ATP k„ep¡S>_p¡ s¥epf L$fhp.
2. ATP dp„\u DÅ® hp`fu_¡ âp¡qV$_, L$pbp£qv$sp¡, d¡v$_y„ 

k„ïg¡jZ L$fhy„.  

10.12 fk^p_u

dNS> Qgphp¡. 

iy„ sd¡ ÅZp¡ R>p¡?

k|ÓL$rZL$pdp„ s„syL$rZL$p lp¡su _\u. s¡\u s¡ 
L$p¡i S>¡ Ap¡[¼kS>__y„ hl_ L$f¡ R>¡. s¡ s¡d_p `p¡sp_p 
dpV¡$ h`fpsp¡ _\u.  

L$lp¡ Å¡CA¡ ! 

 s„syL$rZL$p_u A„v$f_y„ AphfZ OX$uey¼s lp¡hp_p¡ ip¡ apev$p¡ ?

AphíeL$sp_ykpf L$p¡i_u S>ê$qfeps A_ykpf fk^p_u_u fQ_p bv$gpsu 
lp¡e R>¡. fk^p_u_y„ AphfZ A¡L$ õsfue R>¡¡. 
L$pep£ 
1. L$p¡i_y„ `fpkfZue v$bpZ r_e„rÓs fpMhy„. 
2. Qep`Qe q¾$epdp„ DÐ`Þ_ \e¡g DÐ`pqv$sp¡ (ÁgpeL$p¡S>¡_, âp¡qV$_, 

âpZu) _p¡ k„N°l L$fhp¡. 
3. âpZuL$p¡idp„_u fk^p_u _L$pdp `v$p\p£_p¡ k„N°l L$f¡ R>¡. Äepf¡ Adubp_u 

fk^p_udp„ `pQ_ `|h£ AÞ_ k„N°rls L$fhpdp„ Aph¡ R>¡. 
4. h_õ`rsL$p¡idp„_u fk^p_u L$p¡iÖìe\u cf¡gu lp¡e R>¡. s¡\u s¡ L$p¡i_¡ 

×Y$sp Ap`¡ R>¡. 
ghL$p¡ (Plastids) ः h_õ`rs_p `p__p¡ gugp¡ f„N, awg_¡ gpg, `ump¡, L¡$kfu A_¡ _ugp¡ Aphp A_¡L$ f„Np¡ ¼ep L$pfZ¡ 
lp¡e R>¡ ? h_õ`rsL$p¡idp„ Aphp f„N v¡$_pf A¡L$ A„rNL$p Å¡hp dm¡ R>¡ - s¡ R>¡ ghL$-ghL$ qÜ`V$gey¼s lp¡e R>¡. s¡_p 
b¡ âL$pfp¡ lp¡e R>¡. 

10.11 s„syL$rZL$p

kriMp

s„syL$rZL$pdp„_y âhplu

A„v$f_y„ AphfZ

bpü 
AphfZ

fk^p_u (Vacuoles) 
  L$p¡idp„_p OV$L$ Öìep¡_p¡ k„N°l L$f_pf L$p¡i A„rNL$p A¡V$g¡ fk^p_u. fk^p_u_¡ Qp¡½$k ApL$pf lp¡sp¡ _\u. L$p¡i_u 
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CÞV$f_¡V$ dpfp¡ rdÓ
awg, amdp„ Å¡hp dmsp buÅ L¡$V$gpL$ f„N 

A_¡ s¡_p dpV¡$ L$pfZc|s f„NÖìe rhi¡ CÞV$f_¡V$ 
`f\u dprlsu d¡mhp¡ A_¡ D`f_y„ L$p¡óV$L$ `|Z® L$fp¡. 

h_õ`rs_p cpN_p¡ f„N f„NÖìe 

gugp¡ (v$p.s.`p_) 
gpg (v$p.s.NpS>f)
`ump¡
Å„bgu, _ugp¡
^¡fp¡ Nygpbu (v$p.s.buV$)
. . . . . . . . . . . . . . .

lqfs Öìe (¼gp¡fp¡qag) 
L¸$fp¡V$u_ 
T¡Þ\p¡qag 
A¸Þ\p¡kper__ 
rbV$pguÞk
. . . . . . . . . . . . . . .

1. AhZ®ghL$p¡ (ka¡v$/ f„Nlu_ ghL$p¡/Leucoplasts) 
2. hZ®ghL$p¡ (f„Nu_ ghL$p¡/Chromoplasts)

10.13 lqfsÖìep¡

dÝed AphfZ 
hÃQ¡_u S>Áep

bpü AphfZ
A„v$f_y„ AphfZ

\peg¸L$p¡CX$ `uW$uL$p

lqfsL$Z

 lqfsghL$p¡ hZ® ghL$p¡ lp¡hp\u AÞe âL$pf_p 
hZ®ghL$p¡dp„ ê$`p„sqfs \C iL¡$ R>¡. v$p.s.L$pQp gugp 
V$d¡V$p ̀ pL¡$ A¡V$g¡ lqfs Öìe _pi ̀ pd¡ R>¡ A_¡ gpeL$p¡`u_ 
(Lycopene) s¥epf \pe R>¡. s¡\u V$d¡V$p_p¡ f„N gpg   
\pe R>¡.  
lqfsghL$ (Chloroplast)
L©$rs : L$p¡V$_/ luAp¡ h_õ`rs_p `p__y„ `X$ L$pY$p¡. s¡_¡ 
L$pQ_u `Ë$u `f d|L$p¡ A_¡ s¡dp„_p hZ®ghL$p¡_y„ k„ey¼s 
k|ÿdv$i®L$ _uQ¡ r_funZ L$fp¡. 
 sd¡ ÅZp¡ R>p¡L¡$, h_õ`rs_p `p_dp„ Qpgsu 
âL$pik„ïg¡jZ_u âq¾$ep dpV¡$ lqfs ghL$p¡ M|b 
dlÒh_p R>¡. lqfsghL$p¡ kp¥f DÅ®_y„ fpkperZL$ DÅ®dp„ 
ê$`p„sf L$f¡ R>¡. 
 lqfsghL$p¡_u r`qW$L$pdp„ âL$pik„ïg¡jZ dpV¡$ 
AphíeL$ DÐk¡QL$p¡, DNA, fpebp¡Tp¡çk lp¡e R>¡.  
ghL$p¡_p L$pep£ 
1. lqfsghL$p¡ kp¥f DÅ® ip¡ju_¡ s¡_y„ fpkperZL$ DÅ®dp„ A¡V$g¡ L¡$ AÞ_dp„ ê$`p„sf L$f¡ R>¡. 
2. hZ®ghL$p¡_¡ L$pfZ¡ awg A_¡ am_¡ f„N âpàs \pe R>¡. 
3. AhZ®hgL$p¡, Qfbu A_¡ âp¡qV$__y„ k„ïg¡jZ A_¡ k„N°l L$f¡ R>¡. 
 s„syL$rZL$p A_¡ ghL$p¡dp„ DNA A_¡ fpebp¡Tp¡çk lp¡hp\u Ap A„rNL$p âp¡qV$_ s¡d S> `p¡sp_u ârsL©$rs s¥epf 
L$fu iL¡$ R>¡. L$p¡i_u fQ_p A_¡ A„rNL$p_p¡ Aæepk L$ep® `R>u sdpfp Ýep_dp„ Apìey„ li¡ L¡$ h_õ`rs L$p¡i A_¡ 
âpZuL$p¡idp„ Å¡hp dmsp A„rNL$pAp¡_¡ L$pfZ¡ L$p¡idp„_p L$pep£ kfmsp\u Qpgsp lp¡e R>¡. Aphp rhL$rks L$p¡ip¡_¡ 
×íeL¡$ÞÖue L$p¡i L$l¡hpe R>¡. `pR>gp ^p¡fZdp„ sd¡ ÆhpÏ_p Apqv$ L¡$[ÞÖe L$p¡i_p¡ Aæepk L$ep£ lsp¡. lh¡ b„_¡ 
âL$pf_p L$p¡i âL$pfp¡_p¡ syg_pÐdL$ Aæepk L$fuA¡. 

k„õ\p_y„ L$pe® : fpóV²$ue L$p¡j rhop_ L¡$ÞÖ (National Centre for cell Science -NCCS) A¡ cpfs kfL$pf_p 
S>¥hs„Óop_ rhcpN A„sN®s L$pe®fs õhpeÑ k„õ\p R>¡. Ap k„õ\p_y„ L$pep®ge kprhÓubpC azg¡ `yZ¡ rhÛp`uW$, 
`yZ¡dp„ R>¡. S>¡ L$p¡i Æh rhop_dp„ k„ip¡^_ L$f¡ R>¡, fpóV²$ue âpZu L$p¡i c„X$pf dpV$¡$ k¡hp Ap`hp_y„ âdyM L$pe® L$f¡ 
R>¡. s¡d S> L¡$Þkf S>¡hp fp¡N_p D`Qpf rhi¡ k„ip¡^_ L$pe® L$f¡ R>¡.  
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1. d_¡ Ap¡mMp¡. 

 A. ATP s¥epf L$fhp_y„ L$pfMp_y„ R>¡. 

 Ap. A¡L$ õsfue AphfZ ^fph¡ R>¡, `Z L$p¡i_y„ 

`fpkfZue v$bpZ r_e„ÓZ fpM¡ R>¡. 

 B. L$p¡i_¡ Ap^pf Ap`y„ Ry>„ ̀ Z lz„ L$p¡jqv$hpg _\u. dpfy„ 

ifuf Åmu S>¡hy„ lp¡e R>¡. 

 C. L$p¡i_y„ fkpeZ L$pfMp_y„ R>¡. 

 D. dpf¡ L$pfZ¡ `p_ gugp R>¡. 

2. sp¡ iy„ \ey„ lp¡s ? 

 A. gpg f¼sL$Z (pH) dp„ s„syL$rZL$p lp¡s sp¡

 Ap. s„syL$rZL$p A_¡ ghL$p¡dp„ saphs _ lp¡s sp¡. 

 B. NyZk|Óp¡ `f S>_u_p¡ _ lp¡s sp¡. 

 C. Qe_nd `V$g _ lp¡s sp¡ 

 D. h_õ`rsdp„ A¸Þ\p¡kpepr__ _ lp¡s sp¡.

3. Aep¡Áe OV$L$p¡ Ap¡mMp¡. L$pfZp¡ Ap`p¡. 

 A. L¡$ÞÖ, s„syL$rZL$p, ghL$p¡, Ap„sÖ®ìeÅrgL$p 

 Ap. X$u.A¡_.A¡. fpebp¡Tp¡çk, lqfs ghL$p¡. 

4. L$pep£ gMp¡. 

 A. L$p¡i`V$g 

 Ap. L$p¡iÖìe 

 B. geL$pqfL$p 

 C. fk^p_u

 D. L¡$ÞÖ 

5. dpfp¡ f„N i¡_p L$pfZp¡ ? (ep¡Áe `ep®e `k„v$ L$fp¡.) 

 A. gpg V$p¡d¸V$p¡ 1. ¼gp¡fp¡qag/lqfs Öìe

 Ap. gugp `p_  2. L¸$fp¡V$u_ 

 B. NpS>f  3. A¡Þep¡kper__

 C. Å„by   4. gpeL$p¡`u_ 

D`¾$d :
 1. Sy>v$u Sy>v$u `ep®hfZ õ_¡lu hõsy_p¡ D`ep¡N L$fu_¡ 

L$p¡i_y„ dp¸X$g s¥epf L$fp¡. 
 2. sdpfp rdÓp¡_y„ A¡L$ S|>\ s¥epf L$fp¡. L$p¡i_p v$f¡L$ 

A„rNL$p_u c|rdL$p v$f¡L$_¡ Ap`u_¡ hN®dp„ _pV$L$ 
âõsys L$fp¡. 

 3. `pQ®d¢V$ L$pNm A\hp sÐkd AphfZ hp`fu_¡ 
`fpkfZ_p¡ Aæepk L$fp¡.

×íe L¡$[ÞÖe Apqv$ L¡$[ÞÖe

· L$p¡i L$v$ 5-100 dpe¾$p¡duV$f 
· NyZk|Óp¡_u k„¿ep-A¡L$ L$fsp„ h^pf¡ 
· L¡$ÞÖ-L¡$ÞÖ `V$g, L¡$ÞÖ Öìe ^fphs„y kyõ`óV$ L¡$ÞÖ lp¡e R>¡. 
· s„syL$rZL$p, ghL$p¡ lp¡e R>¡. 
· v$p.s. DÃQ rhL$rks A¡L$L$p¡iue A_¡ blzL$p¡iue h_õ`rs A_¡ âpZudp„ 

Å¡hp dm¡ R>¡. 

· L$p¡i 1-10 dpe¾$p¡duV$f 
· A¡L$ S> 
· L¡$ÞÖ k×i L¡$ÞÖL$pc lp¡e R>¡. 
· AphfZey¼s A„rNL$p _\u. 
· ÆhpZy. 

L$p¡i_p Aæepk dpV¡$ D`ey¼s kprlÐe 

õhpÝepe
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11. dp_hu ifuf A_¡ B[ÞÖe k„õ\p

epv$ L$fp¡.

L$lp¡ Å¡CA¡ ! 

epv$ L$fp¡.

rhQpf L$fp¡.

1. B[ÞÖe A_¡  B[ÞÖe k„õ\p i¡_p\u b_¡gp lp¡e R>¡?
2. dp_h ifufdp„ L$C L$C B[ÞÖe k„õ\p R>¡? 

 `pR>gp ^p¡fZdp„ Ap`Z¡ kÆhp¡_u L¡$V$guL$ rhrióV$sp/gnZp¡_p¡ Aæepk L$ep£. kÆh_p gnZp¡ v$ip®h_pf 
v$f¡L$ Æh_phíeL$ q¾$epAp¡_¡ Æh_âq¾$ep (Life processes) L$l¡hpe R>¡.

1. Ap`Z¡ NpY$ K^dp„ k|sp„ lp¡CA¡ Ðepf¡ ifufdp„ Qpgy lp¡e s¡hp L$pep£ L$ep?
2. Ap`Zp„ ifufdp„ L$C L$C Æh_q¾$ep kss iê$ lp¡e R>¡?

 Ap`Zp ifuf_u Æh_q¾$epAp¡ kfmsp\u `pf `pX$hp dpV¡$ A_¡L$ B[ÞÖep¡ kd|ldp„ L$pd L$f¡ R>¡. Ap Æh_

âq¾$ep_p Sy>v$p„ Sy>v$p„ V$à`p/sb½$p lp¡e R>¡. rhrióV$ sb½¡$ rhrióV$ B[ÞÖep¡ `Ý^rskf L$pe® L$f_pf B[ÞÖe_p kd|l_¡ 

B[ÞÖe k„õ\p L$l¡hpe R>¡. Ap`Zp„ ifufdp„ `pQ_ k„õ\p, ðk_ k„õ\p, f¼sprckfZ k„õ\p, Q¡sp k„õ\p, DÐkS>®_ 

k„õ\p, âS>__ k„õ\p, A[õ\k„õ\p, õ_pey k„õ\p S>¡hu A_¡L$ B[ÞÖe k„õ\p L$pe®fs lp¡e R>¡.

 âpZuAp¡_p ifufdp„ ðpkp¡ÃR>hpk_y„ L$pe® L$C L$C B[ÞÖep¡ L$f¡ R>¡?

 dp_h ifufdp„ b^u Æh_âq¾$ep Qpgy fl¡hp dpV¡$ DÅ®_u kss AphíeL$sp lp¡e R>¡. DÅ®_u r_rd®rs L$p¡idp„ 
\pe R>¡. s¡ dpV¡$ L$p¡i_¡ Öpìe AÞ_OV$L$ A_¡ Ap¸[¼kS>__p `yfhW$p_u S>ê$f `X¡$ R>¡. Ap L$pdp¡ ðk_k„õ\p A_¡ 
f¼sprckfZ k„õ\p dpfas \pe R>¡. ðk__u âq¾$ep _uQ¡_p ÓZ V$à`pdp„ \pe R>¡.

1. brl:ðk_/bpü ðk_ ः
A. ðpk g¡hp¡ - _pL$ hpV¡$ lhp A„v$f g¡hpdp„ Aph¡ R>¡, 
Ðep„\u s¡ ðk__rgL$p Üpfp b„_¡ a¡akpdp„ Åe R>¡.
b. DÃR>hpk (ðpk R>p¡X$hp¡) - a¡akpdp„ gu^¡gu lhpdp„_p¡ 
Ap¸[¼kS>_ gp¡ludp„ Åe R>¡. gp¡lu ifufdp„_p¡ CO2 a¡akp 
ky^u ̀ lp¢QpX¡$ R>¡ A_¡ s¡ lhp DÃR>hpk hX¡$ blpf L$pY$hpdp„ 
Aph¡ R>¡.
 a¡akp hX¡$ \su Ap b„_¡ q¾$epAp¡_¡ A¡L$rÓs fus¡ 
brl:ðk_ L$l¡hpe R>¡.
2. A„s:ðk_ : ifuf_p v$f¡L$ L$p¡i A_¡ gp¡lu_u hÃQ¡ \su 
hpey_u g¡hX$v¡$hX$_¡ A„s:ðk_ L$l¡hpe R>¡. gp¡ludp„\u O2  
L$p¡idp„ Åe R>¡ A_¡ L$p¡idp„\u CO2 gp¡ludp„ Aph¡ R>¡.
3. L$p¡iueðk_ : Ap¸[¼kS>__¡ L$pfZ¡ L$p¡idp„_p ÁgyL$p¡T 
S>¡hp Öpìe OV$L$p¡_y„ d„v$ Ähg_ \C_¡ ATP _p õhê$`dp„ 
DÅ® dy¼s \pe R>¡. s¡_u kp\¡ S>  CO2 A_¡ ̀ pZu_u hfpm 
S>¡hp r_ê$`ep¡Nu `v$p\® s¥epf \pe R>¡. Ap q¾$ep_¡ L$p¡iue-
ðk_ L$l¡ R>¡. L$p¡iueðk__u âq¾$ep _uQ¡_p kduL$fZ_u 
dv$v$\u v$ip®hu iL$pe R>¡. 
C6H12O6+6O2 6CO2+6H2O+ DÅ® (38ATP)

Adubp, Amrkey„, hp„v$p¡, h_õ`rs, 
rhrh^ S>mQf âpZu A_¡ `nu L$p¡_u dv$v$\u 
ðk_ L$f¡ R>¡. s¡_y„ L$p¡óV$L$ s¥epf L$fp¡.

dNS> Qgphp¡. 

H^Z_p Ähg_\u DóZsp_u kp\¡ kp\¡ 
Ýhr_ A_¡ âL$pi_u r_rd®rs \pe R>¡. A¡ S> fus¡ 
`¡iudp„ AÞ_OV$L$p¡_y„ Ähg_ \su hMs¡ Ýhr_ 
A_¡ âL$pi r_dp®Z \pe R>¡ L¡$?

L$lp¡ Å¡CA¡ ! 

1. ðk_k„õ\pdp„ L$C L$C B[ÞÖep¡_p¡ kdph¡i \pe 
R>¡?

2. S>dsu hMs¡ ip dpV¡$ _ bp¡ghy„ Å¡CA¡?
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ðk_k„õ\p (Respiratory system) ः  fQ_p A_¡ L$pe®
1. _pL$ (Nose) ः ðk_ q¾$ep A_¡ ðk_k„õ\p_u iê$Aps 
_pL$\u \pe R>¡. _pL$dp„_p L¡$i A_¡ QuL$Zp `v$p\®_u dv$v$\u 
lhp NmpC_¡ A„v$f Aph¡ R>¡. 
2. Nmy (Pharynx) ः AÞ__rgL$p A_¡ ðk_ _rgL$p_u 
iê$Aps Nmp\u \pe R>¡. ðk__rgL$p_u iê$Aps Nmp\u    
\pe R>¡. ðk_ _rgL$p AÞ__rgL$p_u ApNm Aph¡gu lp¡e 
R>¡. ðk__rgL$p_u D`f_u bpSy>A¡ A¡L$ Y$p„L$Z lp¡e R>¡. 
AÞ__rgL$pdp„ AÞ_ Åe Ðepf¡ Ap Y$p„L$Z hX¡$ ðk__rgL$p 
Y„$L$pC Åe R>¡. s¡\u dp¡V$p cpN¡ AÞ__p L$Zp¡ ðk__rgL$pdp„ 
S>sp„ _\u. buÅ kde¡ ðk__rgL$p Myëgu lp¡e R>¡. S>¡\u 
lhp Nmp hpV¡$ ðk__rgL$pdp„ Aph¡ R>¡.

3. ðk__rgL$p (Trachea) ः õhfe„Ó_¡ L$pfZ¡ ðk_         
_rgL$p_p¡ iê$Aps_p¡ cpN D`k¡gp¡ lp¡e R>¡. R>psudp„ S>C_¡ 
ðk__rgL$p_p b¡ ap„V$p ̀ X¡$ R>¡. A¡L$ ap„V$p¡ S>dZp a¡akpdp„ A_¡ 
buÅ¡ X$pbp a¡akpdp„ Åe R>¡.

4. a¡akp (Lungs) ः R>psu_p `p¡gpZdp„ A¡L$ a¡aky ùv$e_u 
X$pbu bpSy>A¡ A_¡ buSy>„ a¡aky ùv$e_u S>dZu bpSy>A¡ Aph¡gy„ 
lp¡e R>¡. R>psu_p `p¡gpZ_p¡ OZp¡ Mfp¡ cpN a¡akp\u ìepàs 
lp¡hp\u ùv$e_p¡ OZp¡ Mfp¡ `©óW$cpN s¡_p hX¡$ Y„$L$pC Åe R>¡. 
v$f¡L$ a¡akp `f qÜõsfue AphfZ lp¡e R>¡. s¡_¡ azazkphfZ 
(Pleura) L$l¡hpdp„ Aph¡ R>¡. a¡akp [õ\rsõ\p`L$ lp¡e R>¡. 
_p_p _p_p hpeyL$p¡i\u b_¡gp lp¡e R>¡. hpeyL$p¡i_u afs¡ 
L¡$ihprl_uAp¡_y„ AÐe„s NuQ Åmy lp¡e R>¡.
 hpeyL$p¡i `f_y„ AphfZ AÐe„s _pSy>L$, `psmy„ lp¡e R>¡. 
s¡d S> L¡$ihprl_uAp¡_y„ AphfZ `Z M|b S> `psmy„ lp¡e R>¡. 
Ap `psmp AphfZdp„\u hpey_u g¡hX$-v¡$hX$ klS>sp\u \C 
iL¡$ R>¡. a¡akpdp„ Ak„¿e hpeyL$p¡i Aph¡gp lp¡hp\u hpey_u 
g¡hX$-v¡$hX$ dpV¡$ M|b rhõs©s `©óW$cpN D`gå^ \pe R>¡. 
a¡akpdp„ \su hpey_u g¡hX$v¡$hX$ ः a¡akpdp„ hpeyL$p¡ip¡_u afs¡ f¼s hl¡sy„ lp¡hp\u hpey_u g¡hX$v¡$hX$ kss Qpgy lp¡e R>¡. 
gp¡ludp„_p gpg L$p¡idp„ (RBC) rldp¡Ágp¡bu_-gp¡ley¼s âp¡V$u_ lp¡e R>¡. hpeyL$p¡idp„ Aph¡gu lhpdp„_p¡ Ap¡[¼kS>_ 
rldp¡Ágp¡bu_ ip¡ju g¡ R>¡. gp¡ludp„\u CO2 A_¡ `pZu_u hfpm blpf L$pY$u_¡ DÃR>hpk hX¡$ blpf a¡L$hpdp„ Aph¡ R>¡.
5. ðpk`V$g (Diaphragm) ः `p„kmuAp¡\u b_¡gp R>psu_p t`S>fp_p srme¡ A¡L$ õ_pey_p¡ `X$v$p¡ lp¡e R>¡. Ap 
`X$v$p_¡ ðpk`V$g L$l¡hpe R>¡. ðpk`V$g Dv$f_p `p¡gpZ A_¡ R>psu_p `p¡gpZ_u hÃQ¡ Aph¡gp¡ lp¡e R>¡. `p„kmuAp¡ 
õl¡S> S> D`f KQL$pe A_¡ ðpk`V$g _uQ¡ Åe. Ap b„_¡ q¾$epAp¡ A¡L$kp\¡ \hp\u a¡akp `f_y„ v$bpZ Ap¡Ry>„ \pe 
R>¡. s¡\u blpf_u lhp _pL$ hpV¡$ a¡akpdp„ Åe R>¡. `p„kmuAp¡ d|m õ\m¡ `pR>u Aph¡ A_¡ ðpk`V$g afu\u D`f Åe 
s¡\u a¡akp ̀ f v$bpZ Aph¡ R>¡. s¡dp„_u lhp _pL$ hpV¡$ blpf ̂ L¡$ghpdp„ Aph¡ R>¡. ðpkp¡ÃR>¹hpk dpV¡$ ðpk`V$g_y„ kss 
D`f-_uQ¡ S>hy„ S>ê$fu lp¡e R>¡. 

hpeyL$p¡i

ðk_ k„õ\p 

_pL$_y„ 
`p¡gpZ 

Nmy
õhfe„Ó

ðpk_rgL$p
hpeyL$p¡i

ðpk_rgL$p

a¡akp

ðpk`V$g

11.1 dp_hu ðk_ k„õ\p A_¡ hpeyL$p¡i

hpeyL$p¡i

L¡$ihprl_udp„\u
hl_ f¼sdp„_p gpg L$Z

lhp_p¡ âhpl
   A„v$f A_¡ blpf
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 ðk_q¾$ep \su hMs¡ R>psu_p `]S>fp_u _uQ¡_p 
cpNdp„ \sp lg_Qg__y„ r_funZ L$fp¡ A_¡ QQp® L$fp¡. 

epv$ L$fp¡. 1. f¼sprckfZ A¡V$g¡ iy„?
2. f¼sprckfZ k„õ\pdp„ L$C L$C B[ÞÖep¡_p¡ kdph¡i \pe R>¡?

f¼sprckfZ k„õ\p (Blood circulatory system) 
 ifuf_p Sy>v$p„ Sy>v$p„ Ahehp¡dp„ `pZu, k„â¡fL$p¡, Ap¡[¼kS>_, Öpìe AÞ_ OV$L$, _L$pdp `v$pip£ A¡hp rhrh^ 
`v$p\p£_y„ hl_ f¼sprckfZ k„õ\p L$f¡ R>¡. dp_h A_¡ DÃQsf âpZuAp¡dp„ f¼sprckfZ dpV¡$ õhs„Ó k„õ\p lp¡e R>¡. 
f¼sprckfZ k„õ\pdp„ ùv$e, f¼hprl_uAp¡ A_¡ L$p¡riL$p_p¡ kdph¡i \pe R>¡. 

ùv$e : fQ_p A_¡ L$pep£ : R>psu_p `]S>fpdp„ 
dÝecpNdp„ ùv$e lp¡e R>¡. s¡ `p„kmuAp¡_u 
`pR>m, b„_¡ a¡akp_u hÃQ¡ A_¡ \p¡Xy„$L$ s¡_u X$pbu 
bpSy>A¡ Aph¡gy„ lp¡e R>¡. Ap`Zp„ ùv$e_p¡ ApL$pf 
Ap`Zu dyÌ$u S>¡hX$p¡ lp¡e R>¡ A_¡ hS>_ kpdpÞe 
fus¡ 360 N°pd lp¡e R>¡. Ap`Zp ùv$e_u afs¡ 
ùv$ephfZ lp¡e R>¡. Ap ùv$ephfZ_p b¡ \fp¡_u 
hÃQ¡ A¡L$ âhplu `v$p\® lp¡e R>¡. s¡_¡ L$pfZ¡ 
ùv$e_y„ Oj®Z A_¡ ^½$p\u fnZ \pe R>¡.
 dph_u ùv$e A¡ A¡L$ õ_peyde, dp„kg 
Aheh R>¡. ùv$e_p õ_pey A_¥[ÃR>L$ lp¡e R>¡. 
s¡d_y„ ApLy„$Q_ A_¡ rir\rgL$fZ A¡L$ r_ròs 
spgdp„ \sy„ lp¡e R>¡. s¡_¡ S> ùv$e_y„ õ`„v$_ L$l¡hpe 
R>¡. ùv$e_u A„v$f Aph¡gp Dcp `X$v$p_¡ L$pfZ¡ 
ùv$e_p X$pby A_¡ S>dÏ„ A¡d, b¡ cpN \pe R>¡. 
Ap cpNp¡_p `pR>p b¡-b¡ cpN `X¡$ R>¡. D`f_p 
cpN_¡ L$Z®L$ A_¡ _uQ¡_p cpN_¡ n¡`L$ L$l¡ R>¡.

r_funZ L$fp¡ A_¡ QQp® L$fp¡.

11.2 ðk_q¾$ep A_¡ lg_Qg_

11.3 ùv$e fQ_p A_¡ f¼sprckfZ

dlprifp

X$pby n¡`L$

X$pby L$Z®L$

X$pbu ^d_u

S>dÏ„ L$Z®L$

S>dZu ^d_u

S>dZu bpSy>_u 
rifp

rÓv$gue hpëh A^®Q„ÖpL©$rs hpëh

A^:dlprifp

DÝh®-
dlprifp

S>dÏ„ L$Z®L$
qÜv$g hpëh
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iufp
ifuf_p rhrh^ cpNp¡\u ùv$e sfa gp¡lu gC S>_pf 
hprl_uAp¡_¡ iufp L$l¡hpe R>¡. azazkiufp rkhpe_u 
b^u iufpAp¡ L$pb®_X$peAp¸¼kpCX$$ ey¼s gp¡lu gC 
Åe R>¡. dp¡V¡$ cpN¡ iufp ÐhQp_u `pk¡ S> lp¡e R>¡. 
s¡d_u qv$hpg `psmu lp¡e R>¡ A_¡ s¡d_p `p¡gpZdp„ 
hpëh lp¡e R>¡. 

L¡$ihprl_uAp¡ (Capillaries)
 ^d_uAp¡_y„ A_¡L$ ipMp A_¡ D`ipMpAp¡dp„ 
rhcpS>_ \pe R>¡. s¡d_p¡ ìepk _p_p¡ \sp„ \sp„ s¡ L¡$i 
S>¡hu v¡$Mpe R>¡. s¡\u s¡d_¡ L¡$ihprl_uAp¡ L$l¡hpe R>¡. 
L¡$ihprl_uAp¡_u qv$hpg A¡L$v$d `psmu lp¡e R>¡. s¡\u 
L¡$ihprl_u A_¡ L$p¡i_u hÃQ¡ ̀ v$p\p£_u g¡hX$v¡$hX$ kygc 
lp¡e R>¡. Ap g¡hX$v¡$hX$dp„ gp¡ludp„_p¡ Ap¡[¼kS>_, AÞ_
OV$L$p¡, k„â¡fL$p¡ A_¡ Æh_kÐhp¡ L$p¡i_¡ dm¡ R>¡. L$p¡idp„_p 
_L$pdp `v$p\p£ f¼sdp„ Aph¡ R>¡. L¡$ihprl_uAp¡ A¡L$ buÅ 
kp\¡ Å¡X$pC_¡ h^ydp„ h^y ìepk_u hprl_uAp¡ s¥epf     
\pe R>¡. S>¡_¡ Ap`Z¡ rifp L$luA¡ R>uA¡. v$f¡L$ Ahehp¡dp„ 
L¡$ihprl_uAp¡_y„ Åmy âkf¡gy„ lp¡e R>¡.

iy„ sd¡ ÅZp¡ R>p¡?

 kpdpÞe`Z¡ r_fp¡Nu dp_hu_y„ ùv$e v$f rdr_V¡$ 72 

hpf ^bL¡$ R>¡. ìepepd A_¡ L$pd L$fsu hMs¡ s¡d S> 

d_dp„ r_dp®Z \su cph_pAp¡_¡ L$pfZ¡ ùv$e_p ̂ bL$pfp 

h^¡ R>¡. s¡d S> Apfpd L$fsu hMs¡ A\hp k|su hMs¡ 

dp_h_p ùv$e_p ^bL$pfp Ap¡R>p„ \pe R>¡. _p_p 

bpmL$p¡dp„ ùv$e_p ^bL$pfp_u k„¿ep h^pf¡ lp¡e R>¡.

 ùv$e_p ^bL$pfp \su hMs¡ b¡ âL$pf_p AhpS> 

Aph¡ R>¡. A¡L$ "gåb' A_¡ buÅ¡ "X$åb'. ùv$e v$f¡L$ 

^bL$pf¡ Apif¡ 75 rdrgrgV$f f¼s ^L¡$g¡ R>¡.

rhQpf L$fp¡.

11.5 L¡$ihprl_uAp¡ 

ùv$e sfa\u ùv$e sfa

L¡¡$ihprl_u

^d_u iufp

Aphy„ \ey„.

 B.k.1628dp„ rhëed lph£ _pd_p rb°qV$i 

X$p¸¼V$f¡ ifufdp„ f¼sprckfZ L¡$hu fus¡ \pe R>¡ 

s¡_y„ hZ®_ L$ey¯ R>¡. Ap`Ï„ ùv$e A¡L$ õ_peyde 

`„` R>¡ A_¡ Ap `„` Üpfp f¼sprckfZ L$fhpdp„ 

Aph¡ R>¡ A¡hp¡ rkÙp„s fS|> L$ep£. lph£A¡ f¼s-

hprl_uAp¡dp„ hpëh L$C fus¡ L$pe® L$f¡ R>¡ s¡ ip¡Ýey„.

11.4 ^d_u A_¡ rifp_u fQ_p

_ugp (rifp)

k|ÿd f¼shprl_u

hpëh
AphfZ

õ_pey
k„ep¡S>L$ `¡iu

fp¡rlZu (^d_u)

f¼shprl_uAp¡ - fQ_p A_¡ L$pep£ : ùv$e_p õ`„v$_ kss Qpgy lp¡e R>¡. s¡\u f¼shprl_uAp¡dp„ kss f¼s afsy„ lp¡e 
R>¡. f¼shprl_uAp¡_p dy¿eÐh¡ b¡ âL$pf R>¡. 
^d_u : ùv$e\u ifuf_p Sy>v$p„ Sy>v$p„ cpNp¡ sfa f¼s gC S>_pf hprl_uAp¡_¡ ^d_u L$l¡ R>¡. ^d_uAp¡ ifufdp„ KX¡$ 
Aph¡gu lp¡e R>¡. azazk^d_u rkhpe_u buÆ b^u ^d_uAp¡ Ap¡[¼kS>_ ey¼s gp¡lu gC Åe R>¡.  ^d_uAp¡_u qv$hpg 
ÅX$u lp¡e R>¡. s¡d_p `p¡gpZdp„ hpëh lp¡sp _\u.

iufp_p `p¡gpZdp„ hpëh i¡_p dpV¡$ lp¡e R>¡? s¡ _ lp¡e sp¡ iy„ \pe?
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L$fu Sy>Ap¡.

ùv$edp„ f¼sprckfZ/ùv$e_y„ L$pe® 
 ùv$e Üpfp ifuf_p rhrh^ Ahehp¡ ky^u gp¡lu `lp¢QpX$hp_u A_¡ Ðep„\u `pRy> ùv$e sfa gp¡lu gphhp_u q¾$ep_¡ 
"f¼sprckfZ' L$l¡hpe R>¡. gp¡lu_¡ kss afsy„ fpMhp dpV¡$ ùv$e_u ApLy„$Q_ A_¡ rir\guL$fZ_u q¾$ep A¡L$p„sf¡ \pe 
R>¡. ùv$e_y„ A¡L$ ApLy„$Q_ A_¡ A¡L$ rir\rgL$fZ dmu_¡ ùv$e_p¡ A¡L$ ^bL$pf \pe R>¡.

kprlÐe : bpqfL$ rR>Ö ^fphsu b¡ awV$ gp„bu fbf_u _mu, OqX$epm, NmZu.
1. fbf_u _mu_p A¡L$ R>¡X¡$ NmZu Å¡X$p¡.
2. NmZu_y„ M|ëgy„ dp¡Yy„$ R>psu `f X$pbu bpSy>A¡ d|L$p¡.
3. _mu_p¡ buÅ¡ R>¡X$p¡ ùv$e_p¡ AhpS> kp„cmhp dpV¡$ L$p_ `pk¡ fpMp¡.
4. OqX$epm_u dv$v$\u A¡L$ rdr_V$dp„ ùv$e_p L¡$V$gp ^bL$pfp \pe R>¡ s¡ _p¢^p¡.

rhQpf L$fp¡. _pX$u_p ^bL$pfp : ùv$e_p ^bL$pfp A_¡ _pX$u_p ^bL$pfp hÃQ¡_p¡ klk„b„^ ip¡^p¡.

L$lp¡ Å¡CA¡ ! 

f¼s (Blood)
 gp¡lu A¡ gpg f„N_p¡ A¡L$ âhplu `v$p\® R>¡. gp¡lu A¡ sfg k„ep¡S>_ `¡iu R>¡. Ap¡[¼kS>_ ey¼s gp¡lu_p¡ f„N 
gpg QV$L$ lp¡e R>¡, õhpv$ Mpfp¡ A_¡ (pH) 7.4  lp¡e R>¡ gp¡lu b¡ âdyM OV$L$p¡_y„ b_¡gy„ lp¡e R>¡.

f¼s Öìe (Plasma) f¼sL$rZL$p/f¼s`¡iu (Blood corpuscles / cells)

A. f¼s auL$p `ump f„N_p¡, iyÙ, 
b¡rTL$  Öìe lp¡e R>¡. S>¡dp„ 
Apif¡ 

 90 \u 92% `pZu, 
 6 \u 8% âp¡qV$_, 
 1 \u 2% Ak¡[ÞÖe npf A_¡ 

AÞe OV$L$ lp¡e R>¡.
Ap. Aëåeyrd_ ifufdp„ `pZu 

`lp¢QpX$hp_y„ L$pd L$f¡ R>¡.
B. Ágp¡åeyguÞk-k„fnZ_y„„ L$pd 

L$f¡ R>¡.
C. aperb°_p¡S>¡_ A_¡ âp¡\°p¡çbu_ 

gp¡lu_¡ N„W$phpdp„-\uS>hpdp„ 
dv$v$ L$f¡ R>¡.

D. Ak¡[ÞÖe Ape_p¡-L¸$[ëiAd, 
kp¡qX$Ad, `p¡V¡$riAd 
Q¡sps„sy A_¡ õ_pey_p L$pep£_y„ 
r_e„ÓZ L$f¡ R>¡.

1. gpg f¼s L$Z (RBC)
ApL$pfdp„ _p_p, hsy®mpL$pf L¡$ÞÖ _ lp¡e s¡hp L$p¡i. Ap L$p¡idp„_p 
rldp¡Ágp¡bu_ OV$L$_¡ L$pfZ¡ gp¡lu gpg f„N_y„ \pe R>¡. rldp¡Ágp¡bu__¡ L$pfZ¡ 
Ap¡[¼kS>_ gp¡ludp„ Ap¡Nm¡ R>¡. v$f¡L$ O_rdguduV$f gp¡ludp„ 50-60 gpM 
RBC lp¡e R>¡. RBC _y„ r_dp®Z A[õ\dÄÅdp„ \pe R>¡ A_¡ s¡Ap¡ Apif¡ 
100 \u 127 qv$hk Æh¡ R>¡.
2. ð¡s f¼sL$Z (WBC)
ApL$pfdp„ dp¡V$p, L¡$ÞÖey¼s f„Nlu_ L$p¡i. v$f¡L$ O_rdrgduV$f gp¡ludp„ 
5000-10,000 WBC lp¡e R>¡.
- Ap L$p¡i_p 5 âL$pf R>¡. b¡kp¡aug CAp¡rk_p¡ qag, Þe|V²$p¡aug, 
dp¡_p¡kpCV¹$k rgçap¡kpCV¹$k
- ka¡v$ L$Zp¡_y„ r_dp®Z A[õ\dÄÅdp„ \pe R>¡.
L$pe® - ka¡v$ L$Z Ap`Zp„ ifufdp„ k¥r_L$_y„ L$pe® L$f¡ R>¡. ifufdp„ ¼ep„e `Z 
fp¡N S>„sy_p¡ âh¡i \pe sp¡ s¡_p `f lzdgp¡ L$f¡ R>¡. k|ÿdÆhp¡\u \sp 
fp¡Np¡\u ifuf_y„ fnZ L$f¡ R>¡.
3. f¼s`Ë$uL$p (Platelets)
- A¡L$v$d _p_p A_¡ sbL$X$u_p ApL$pf_p lp¡e R>¡.
- A¡L$ O_rdrgrgV$f gp¡ludp„ Apif¡ 2.5 gpM\u 4 gpM Platelets lp¡e 
R>¡.
L$pe® - s¡ gp¡lu N„W$php_u, \uS>hp_u q¾$epdp„ cpN g¡ R>¡.

1. L$p__u `pR>m A\hp `N_u O|„V$u_u D`f_u bpSy>A¡ `Z ùv$e_p ^bL$pfp A_ychpe 
R>¡ s¡ ^bL$pfp i¡_¡ L$pfZ¡ \pe R>¡?

2. Ap„Nmu L$`pC Åe A\hp L„$C `Z S>Md \pe sp¡ iy„ hl¡ R>¡?
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f¼s_p L$pep£ 
1. hpey_y„ `qfhl_ : a¡akpdp„_p¡ Ap¡[¼kS>_ gp¡lu Üpfp ifuf_p b^p L$p¡ip¡ ky^u `lp¢QpX$hpdp„ Aph¡ R>¡. s¡d S> 

`¡iudp„\u a¡akp ky^u CO2 `lp¢QpX$hpdp„ Aph¡ R>¡.
2. ̀ p¡jL$sÐhp¡_y„ hl_ (L$p¡i_¡ Mp¡fpL$ `lp¢QpX$hp¡) : AÞ__rgL$p_u qv$hpgdp„\u ÁgyL$p¡T, Ard_p¡ A¡rkX$, a¡V$u 

A¡rkX$ S>¡hp `pQ_ \e¡gp kpv$p `p¡jL$sÐhp¡ gp¡ludp„ cm¡ R>¡ A_¡ ifuf_p v$f¡L$ L$p¡i ky^u `lp¢QpX$hpdp„ Aph¡ 
R>¡.

3. _L$pdp `v$p\p£_y„ hl_ : eyqfep, Adp¡r_ep, q¾$A¡V$u_ hN¡f¡ _peV²$p¡S>_ ey¼s `v$p\® `¡iudp„\u gp¡ludp„ cm¡ R>¡. 
Ðepf bpv$ Ap `v$p\® rhkS>®_ dpV¡$ gp¡lu Üpfp qL$X$_u ky^u `lp¢QpX$hpdp„ Aph¡ R>¡.

4. ifuf_y„ fnZ : gp¡ludp„ ârst`X$_y„ r_dp®Z \pe R>¡ A_¡ s¡ k|ÿd ÆhpÏ A_¡ AÞe D`Öhu L$Zp¡\u ifuf_y„ 
fnZ L$f¡ R>¡.

5. DÐk¡QL$p¡ A_¡ k„â¡fL$p¡ : Äep„ DÐk¡QL$p¡ A_¡ k„â¡fL$p¡_p¡ õÓph \pe R>¡. Ðep„\u S>¡ õ\m¡ s¡d_u âq¾$ep \pe R>¡ 
Ðep„ ky^u gp¡lu Üpfp s¡d_y„ hl_ L$fhpdp„ Aph¡ R>¡.

6. DóZspdp__y„ r_ed_ : hprl_u rhõapfZ A_¡ hprl_u k„L$p¡Q__¡ L$pfZ¡ ifuf_y„ DóZspdp_ 37 0C S>mhpC 
fl¡ R>¡.

7. ifufdp„ kp¡qX$Ad, `p¡V¡$riAd S>¡hp npfp¡_y„ k„syg_ fpMhy„.
8. f¼söph \pe Ðepf¡ N„W$pC_¡ Op b„^ L$fhp_y„ L$pe® àg¡V$g¡V$ A_¡ f¼sÖìedp„_y„ aperb°_p¡S>¡_ _pd_y„ âp¡qV$_ L$f¡ R>¡.

dp_hu f¼s S|>\  (Human blood groups)
 f¼sdp„_p ârsS>_ A_¡ ârst`X$ S>¡hp b¡ 
âp¡qV$_p¡_p Ap^pf¡ gp¡lu_p Sy>v$p„ Sy>v$p„ S|>\ `pX$hpdp„ 
Apìep R>¡. dp_hu f¼s_p A, B, AB A_¡ O A¡hp 
Qpf âdyM S|>\ R>¡. "Apf A¡Q' (úukk) âp¡rTqV$ìl 
A_¡ Apf A¡Q _¡N¡qV$ìl A¡hp v$f¡L$ S|>\_p b¡ âL$pf 
dmu_¡ Ly$g ApW$ f¼sS|>\ \pe R>¡. (v$p.s. A Rh +Ve 
A_¡ A Rh -Ve)
f¼sv$p_ : L$p¡C ìe[¼s_¡ AL$õdps \pe sp¡ Op hpV¡$ 
f¼sõÓph \pe R>¡. OZu hpf iõÓq¾$ep hMs¡ `Z 
v$v$}_¡ gp¡lu Ap`hy„ ̀ X¡$ R>¡. s¡d S> A¡_¡rdep, \¸g¡k¡rdep 
(Thalassemia), L¡$ÞkN°õs v$v$}Ap¡_¡ `Z blpf\u 
gp¡lu_p¡ ̀ |fhW$p¡ Ap`hpdp„ Aph¡ R>¡. ifufdp„_u gp¡lu_u 
DZ` v|$f L$fhp dpV¡$ s¡ ìe[¼s_¡ blpf\u gp¡lu 
Ap`hpdp„ Aph¡ R>¡. s¡_¡ "f¼s `fp^p_' L$l¡hpe R>¡. 

f¼s `fp^p_ dpV¡$ gp¡lu_p¡ `yfhW$p¡ ¼ep„\u dm¡ R>¡ ?
f¼s`¡Y$u : f¼s`¡Y$udp„ r_fp¡Nu ìe[¼s_p ifufdp„\u 
rhrióV$ `Ý^rs\u f¼s L$pY$hpdp„ Aph¡ R>¡ A_¡ s¡ 
S>ê$qfeps d„v$ ìe[¼s_¡ `|fy„ `pX$hpdp„ Aph¡ R>¡. 
S>dp L$f¡g gp¡lu sfs S> _ hp`fhy„ lp¡e sp¡ L¡$V$gpL$ 
qv$hkp¡ ky^u s¡_¡ f¡qäS>f¡V$fdp„ fpMu iL$pe R>¡. 
f¼sv$psp : S>¡ ìe[¼s gp¡lu Ap`¡ R>¡ s¡_¡ f¼sv$psp 
L$l¡hpe R>¡. 
f¼sN°plu : S>¡ ìe[¼s_¡ gp¡lu Ap`hpdp„ Aph¡ R>¡ s¡_¡ 
f¼sN°plu L$l¡hpdp„ Aph¡ R>¡. 

O S|>\_y„ gp¡lu v$f¡L$ S|>\_¡ Ap`u iL$pe R>¡. AB 
S|>\_u ìe[¼s v$f¡L$_y„ gp¡lu gC iL¡$ R>¡. dpV¡$ ‘O’ f¼s 
S|>\ _¡ kh®ep¡Áe v$psp (Universal Donar) A_¡ 
‘AB’ f¼sS|>\_¡ kh®ep¡Áe N°plu (Universal 
Recipient) L$l¡hpe R>¡.   

f¼sS|>\ Ap_yh„riL$ lp¡e R>¡ A_¡ s¡ Ap`Zp ifufdp„ dpsp A_¡ r`sp `pk¡\u Aphsp S>_u_ `f Ap^pqfs 
lp¡e R>¡. f¼sv$p_ L$fsu hMs¡ f¼sS|>\ Å¡X$pe sp¡ S> s¡ f¼s v$v$}_¡ Ap`hpdp„ Aph¡ R>¡. f¼s `fp^p_ hMs¡ 
f¼sS|>\ Å¡X$pe _l] sp¡ v$v$}_¡ Å¡Md Ec„y \pe R>¡.

ApS>_p¡ f¼sv$psp L$pg¡ f¼s g¡_pf b_u iL¡$ R>¡. L„$C`Z A`¡np rkhpe L$fhpdp„ Aph¡gy„ f¼sv$p_ A¡ Æh_
v$p_ R>¡. AL$õdps, f¼sõÓph âkhL$pm A_¡ iõÓq¾$ep hMs¡ v$v$}_¡ gp¡lu_u S>ê$f `X¡$ R>¡. r_fp¡Nu ìe[¼s Üpfp 
L$fpe¡g f¼sv$p__p¡ D`ep¡N S>ê$qfeps ^fphsp v$v$}_y„ Æh_ bQphhp dpV¡$ L$fhpdp„ Aph¡ R>¡. dpV¡$ S> f¼sv$p_ A¡ 
kh®î¡óW$ v$p_ R>¡. 
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f¼sv$pb (Blood pressure) ः ùv$e_p ApLy„$Q_ âkfZ_¡ L$pfZ¡ ^d_udp„\u f¼s kss âhprls fl¡ R>¡. 
ApLy„$Q__¡ L$pfZ¡ ^d_u_u qv$hpg `f f¼s_y„ v$bpZ Aph¡ R>¡. s¡_¡ "f¼sv$pb' L$l¡hpe R>¡. ifuf_p b^p cpNp¡dp„ 
gp¡lu ̀ lp¢Qhp dpV¡$ f¼sv$pb AphíeL$ lp¡e R>¡. ùv$e_p ApLy„$Q_ kde¡ S>¡ v$bpZ _p¢^hpdp„ Aph¡ R>¡ s¡_¡ "rkõV$p¡rgL$$ 
v$bpZ' (ALy„$QL$ v$bpZ) L$l¡hpe R>¡ A_¡ âkfZ_p kde¡ _p¢^pe¡gp v$bpZ_¡ "X$peõV$p¡rgL$ v$bpZ (âLy„$Q_ue 
v$bpZ) L$l¡hpe R>¡ r_fp¡Nu dpZkdp„ f¼sv$pb Apif¡ 120 rddu / 80 rddu \u 139 rddu/ 89 rddu dL$ey®fu_p 
õs„c S>¡V$gy„ lp¡e R>¡. s¡ dp`hp dpV¡$ "[õ`Ádp¡d¸_p¡duV$f' _pd_y„ e„Ó hp`fhpdp„ Aph¡ R>¡. 

sdpfp `qfkfdp„ Aph¡g f¼s`¡Y$u_u dygpL$ps gp¡ A_¡ f¼sv$p_ k„b„^u 
h^y dprlsu d¡mhp¡.dprlsu d¡mhp¡.

*  Ap`Zp„ ifufdp„ _hy„ gp¡lu s¥epf \hp_u âq¾$ep 
kss Qpgy lp¡e R>¡. 

*  f¼sv$p_ dpV¡$ A¡L$ kde¡ A¡L$ ìe[¼s_y„ 350 ml 
gp¡lu g¡hpdp„ Aph¡ R>¡. Ap`Ï„ ifuf 24 
L$gpL$dp„ gu^¡gp f¼s_p sfg cpN_u `|rs® L$f¡ 
R>¡. 

*  Ncp®hõ\p, õs_`p_ Qpgy lp¡e Ðepf¡ õÓuAp¡ 
f¼sv$p_ L$fu iL¡$ _l]. 

*  f¼sv$p_ L$fsu hMs¡/ L$ep® `R>u L$p¡C `Z 
sL$gua \su _\u. 

*  18 hj®_u D`f_u r_fp¡Nu ìe[¼s hj®dp„ 3-4 
hpf f¼sv$p_ L$fu iL¡$ R>¡. 

Ýep_dp„ fpMp¡. 

DÃQ f¼sv$pb : dpZk_p ifufdp„ kpdpÞe f¼sv$pb 
L$fsp„ h^pf¡ v$bpZ lp¡e sp¡ s¡_¡ DÃQ f¼sv$pb L$l¡hpdp„ 
Aph¡ R>¡. DÃQ f¼sv$pb ̂ fphsu ìe[¼s_u ̂ d_uAp¡dp„ 
A_phíeL$ sZph r_dp®Z \pe R>¡. DÃQ f¼sv$pb 
A¡V$g¡ ùv$e_¡ S>ê$f L$fsp„ h^y L$pe® L$fhy„ `X¡$ R>¡. S>¡dp„ 
rkõV$p¡rgL$ A_¡ X$peõV$p¸rgL$ b„_¡ v$bpZ h^¡ R>¡. 

f¼sipõÓ (rld¸V$p¸gp¡Æ) : f¼s, f¼s s¥epf L$f_pf 
Ahehp¡ A_¡ f¼s_p fp¡N_p¡ Aæepk L$f_pfu h¥v$L$ 
rhop__u ipMp. f¼s_p b^p fp¡Np¡_y„ r_v$p_ L$fhy„ A_¡ 
s¡_p¡ D`Qpf L$fhp rhi¡_y„ k„ip¡^_ Ap ipMpdp„ 
L$fhpdp„ Aph¡ R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

11.6 f¼sv$pbdp`L$ e„Ó

B.k.1900dp„ X$p¸.L$pg® g¢X$õV¡$_f¡ A, B A_¡ 
O f¼sS|>\_u ip¡^ L$fu. Ap ip¡^ dpV¡$ s¡d_¡ 
B.k.1930_y„ _p¡b¡g `pqfsp¡rjL$ Ap`hpdp„ 
Apìey„ B.k.1902dp„ qX$L$põV¡$gp¡ A_¡ õV$g}A¡ 
AB f¼sS|>\_u ip¡^ L$fu.

âL$pf rkõV$p¸rgL$ v$bpZ X$peõV$p¸rgL$ v$bpZ 

kp^pfZ f¼sv$pb 
`|h® DÃQ f¼sv$pb 
DÃQ f¼sv$pb Ahõ\p-1 
DÃQ f¼sv$pb Ahõ\p-2

90-119 rddu

120-139 rddu

140-159 rddu

³ 160 rddu

60-79 rddu
80-89 rddu
90-99 rddu

 ³ 100 rddu
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1. dpfp¡ Å¡X$uv$pf ip¡^p¡. 

"A' S|>\  "b' S|>\
1. ùv$e_p ^bL$pf  A. 350 rdrg. 
2. RBC Ap. 7.4 
3. WBC  B. 37 0C
4. f¼sv$p_  C. 72
5. r_fp¡Nu ìe[¼s_p  D. 50 \u 60 gpM
 ifuf_y„ DóZspdp_   ârs O_rdrg.
6. Ap¡[¼kS>_ ey¼s gp¡lu_p¡   E. 5000 \u 
 pH  10000 ârs 
   O_ rdrgrgV$f

2. _uQ¡_y„ L$p¡óV$L$ `|Z® L$fp¡. 

C[ÞÖe k„õ\p C[ÞÖep¡ L$pe® 

1. ðk_ k„õ\p 
2. f¼sprckfZ k„õ\p

3. _pdr_v£$ris ApL©$rsAp¡ v$p¡fp¡. 

A. ðk_k„õ\p, Ap. ùv$e_u Ap„sffQ_p 

4. kL$pfZ õ`óV$ L$fp¡. 

A. dp_h_p gp¡lu_p¡ f„N gpg lp¡e R>¡. 
Ap.ðpk`V$g_u D`f _uQ¡ \hp_u âq¾$ep A¡L$ `R>u 

A¡L$ \su lp¡e R>¡. 
B. f¼sv$p__¡ kh®î¡óW$ v$p_ L$l¡hpdp„ Aph¡ R>¡. 
C. ‘O’ f¼sS|>\ ^fphsu ìe[¼s_¡ "kph®rÓL$ v$psp' 

L$l¡hpe R>¡. 
D. Aplpfdp„ duW$p_y„ âdpZ Ap¡Ry>„ lp¡h„y Å¡CA¡. 

5. _uQ¡_p âñp¡_p DÑf sdpfp iåv$p¡dp„ gMp¡. 

A. f¼sprckfZ k„õ\p_y„ ðk_, ̀ pQ_ A_¡ DÐkS>®_ 
k„õ\p kp\¡_p¡ k„b„^ L$pe®_p õhê$`dp„ gMp¡. 

Ap.dp_hu f¼s_u k„fQ_p A_¡ L$pep£ gMp¡. 

B. f¼sv$p__y„ dlÒh A_¡ S>ê$qfeps õ`óV$ L$fp¡. 

6. saphs õ`óV$ L$fp¡. 

A. ̂ d_u A_¡ rifp
Ap. brl:ðk_ A_¡ A„s:ðk_

7. f¼sv$p_ L$f_pfu ìe[¼s dpV¡$ r_fp¡Nu lp¡hp dpV¡$_p ¼ep 
dp`v„$X$ Ýep_dp„ g¡ip¡ ? 

8. L$p¦kdp„ Ap`¡gp `ep®ep¡_p¡ ep¡Áe õ\m¡ D`ep¡N L$fp¡ 
Mpgu S>Áep `|fp¡. 

 (rldp¡Ágp¡bu_, b¡rTL$, ðpk`V$g, A[õ\dÄÅ, 
A¥[ÃR>L$, A_¥[ÃR>L$, A¡rkqX$L$) 

A. f¼sdp„_p gpg L$p¡ip¡dp„ .......... A¡ gp¡l_y„ 
k„ep¡S>_ lp¡e R>¡. 

Ap. ...... Dv$f`p¡jZ A_¡ R>psu_p `p¡gpZ_u hÃQ¡ 
lp¡e R>¡. 

B. ùv$e_p õ_peyAp¡ .......... lp¡e R>¡. 
C. Ap¡[¼kS>_ey¼s f¼s_p¡ pH ...... lp¡e R>¡. 

D. RBC _y„ r_dp®Z ........ dp„ \pe R>¡. 

9. Aep¡Áe OV$L$ Ap¡mMp¡. 

A. A, O, K, AB, B 
Ap. f¼sÖìe, f¼s`Ë$uL$p, f¼s`fp^p_, f¼sL$rZL$p 
B. ðk__rgL$p, hpey¼p¡i, ðpk`V$g, L¡$ihprl_u 
C. Þe|V²$p¡qag Ágp¡åeyrgÞk, A¡ëåeyrd_, âp¡\°p¡çbu_.

10. _uQ¡_p¡ aL$fp¡ hp„Qp¡ A_¡ fp¡N/ rhL$pf Ap¡mMp¡. 

ApS>¡ s¡_y„ bpmL$ v$p¡Y$ hj®_y„ \ey„. `Z s¡ r_fp¡Nu _\u. 
s¡ kss QuX$QuX$ L$f¡ R>¡. qv$hk¡ qv$hk¡ Ai¼s v¡$Mpe 
R>¡. s¡_¡ lp„a QX¡$ R>¡. s¡_p ðpk TX$`u Qpg¡ R>¡. s¡_p 

_M c|fp v¡$Mphp gpÁep R>¡. 
11. sdpfu `pX$p¡i_p L$pL$p_¡ X$p¸¼V$f¡ f¼sv$pb_y„ r_v$p_ L$e¯y 

R>¡. f¼sv$pb_¡ r_e„ÓZdp„ fpMhp dpV¡$ s¡dZ¡ iy„ L$fh„y 
Å¡CA¡ ? 

D`¾$d :

 ùv$efp¡N k„b„r^s Sy>v$p„ Sy>v$p„ Ap^yr_L$ h¥v$L$ue D`Qpfp¡ 
rhi¡ dprlsu d¡mhp¡. 

sdpfu _ÆL$_p A¡L$pv$ v$hpMp_p_u dygpL$ps gC_¡ f¼sv$pb dp`hp_p 
e„Ó_u dv$v$\u B.P. L¡$hu fus¡ d`pe R>¡ s¡ rhi¡ dprlsu d¡mhp¡. dprlsu d¡mhp¡.

õhpÝepe
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1. Ap`Z¡ fp¡S>_p Aplpfdp„ A_¡L$ MpÛ`v$p\p®¡_p¡ D`ep¡N L$fuA¡ R>uA¡, S>¡dL¡$ g]by, Apdgu, 
V$p¸d¡V$p¡, kpL$f, rh_¡Nf, duWy$ hN¡f¡ `v$p\p£_p¡ õhpv$ A¡L$ kfMp¡ lp¡e R>¡ L¡$? 

2. g]by, kpL$f, v$l], Q|_p_y„ r_se¯y `pZu, Mphp_p¡ kp¡X$p, Apdmp, Apdgu, L¡$fu, v$pX$d$, 
`pZu S>¡hp `v$p\p£_p¡ õhpv$ L¡$hp¡ R>¡ s¡ gMp¡. (MpV$p¡, s|fp¡, Nþep¡, LX$hp¡, õhpv$lu_) 

12- A¡rkX$, b¡CT `qfQe

epv$ L$fp¡.

A¡rkX$ (Acid)
sdpfp Ýep_dp„ Aphi¡ L¡$ L¡$V$gpL$ `v$p\®_p¡ õhpv$ 

Nþep¡ lp¡e R>¡, sp¡ L¡$V$gpL$_p¡ õhpv$ LX$hp¡, MpV$p¡ L¡$ s|fp¡ 
lp¡e R>¡. g]by Apdgu, rh_¡Npf L¡$ Apdmp S>¡hp         
`v$p\p£_p MpV$p¡ õhpv$, s¡d_pdp„ fl¡gp A¡L$ rhrióV$ 
Öìe_¡ L$pfZ¡ lp¡e R>¡. Ap MpV$p¡ õhpv$ Ap`_pf 
k„ep¡S>__¡ A¡rkX$ L$l¡hpe R>¡. A¡rkX$ `pZudp„ Öpìe 
lp¡e R>¡ A_¡ s¡ MhpZL$pfL$ `Z lp¡e R>¡. âpZu A_¡ 
h_õ`rsdp„ `Z A¡rkX$ lp¡e R>¡. 

MpÛ`v$p\p£dp„ fl¡gp A¡rkX$_¡ _¥krN®L$ A¡rkX$ 
A\hp k¢qÖe$ A¡rkX$ L$l¡hpe R>¡. Ap A¡rkX$_u lmhu 
âL©$rs_¡ L$pfZ¡ s¡d_¡ kp¥çe A¡rkX$ L$l¡hpdp„ Aph¡ R>¡. 
L¡$V$gpL$ A¡rkX$_u âL©$rs suh° lp¡e R>¡. s¡ v$plL$ lp¡e 
R>¡. v$p.s.këãe|qfL$ A¡rkX$ (H2SO4), lpeX²$p¡¼gp¡qfL$ 
A¡rkX$ (HCl) A_¡ _peqV²$L$ A¡rkX$ (HNO3). Ap 
A¡rkX$p¡_¡ "Mr_S> A¡rkX$' `Z L$l¡hpe R>¡. S>gv$ 
ÖphZ ÐhQp `f `X¡$ sp¡ ÐhQp v$pTu Åe R>¡ s¡d S> s¡_p¡ 

|̂dpX$p¡ ðpk Üpfp L¡$ dp¡Y$p Üpfp ifufdp„ Åe sp¡ s¡ lpr_
L$pfL$ rkÝ^ \pe R>¡. S>gv$ A¡rkX$_¡ ^ud¡ ^ud¡ `pZudp„ 
Ap¡Npmu_¡ s¡_y„ d„v$ A¡rkX$dp„ ê$̀ p„sf L$fhpdp„ Aph¡ R>¡. 
Aphp d„v$ A¡rkX$ S>gv$ A¡rkX$_u syg_pdp„ \p¡X$p Ap¡R>p 
lpr_L$pfL$ lp¡e R>¡. 

sd¡ Mphp_p kp¡X$p_y„ d„v$ ÖphZ QpMip¡ sp¡ s¡ 
õhpv$dp„ s|fp¡/ LX$hy„ S>Zpi¡. S>¡ `v$p\® õhpv$dp„ s|fp¡/ 
L$X$hp¡ gpN¡ A_¡ õ`i®dp„ QuL$Zp„ L¡$ g`kZp lp¡e R>¡. 
s¡d_¡ b¡CT L$l¡hpe R>¡. v$p.s.Q|_p_y„ r_se¯y `pZu 
(NaHCO3), Mphp_p¡ kp¡X$p (NaHCO3),  L$p¡[õV$L$ 
kp¡X$p (NaOH) A_¡ kpby. b¡CT A¡ A¡rkX$ L$fsp„ `|Z® 
`Z¡ rcÞ_ lp¡e R>¡. s¡ fpkperZL$ ×[óV$A¡ A¡rkX$\u 
rhfp¡^u NyZ^d® ^fph¡ R>¡. s¡Ap¡ `Z S>gv$ Ahõ\pdp„ 
v$plL$ lp¡e R>¡. Ap`Z¡ ÅZuA¡ R>uA¡ L¡$ DÝh®`prss 
`pZu õhpv$lu_ lp¡e R>¡. `pZu A¡rkqX$L$ L¡$ b¡rTL$ lp¡sy„ 
_\u. 

âep¡Nipmpdp„_p v$i®L$/k|QL$ : A¡rkX$ A_¡ b¡CT_y„ 
`qfnZ L$fhp dpV¡$ âep¡Nipmpdp„ dy¿eÐh¡ rgV$dk 
`¡`f_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. Ap `¡`f 
gpeL¡$_ (v$NX$awg) _pd_u h_õ`rs_p AL®$dp„\u 
s¥epf L$fhpdp Aph¡ R>¡. s¡ gpg A\hp c|fp f„N_p 
lp¡e R>¡. c|fp rgV$dk `¡`f_¡ A¡rkX$dp„ X|$bpX$sp„ 
s¡ gpg f„N_y„ \pe R>¡ A_¡ gpg rgV$dk `¡`f_¡ 
b¡CTdp„ X|$bpX$sp„ s¡ c|fp f„N_y„ \pe R>¡. s¡ S> 
âdpZ¡ qa_p¸ëa\¡rg_, rdr\g Ap¡f¢S> A_¡ rdr\g 
f¸X$ S>¡hp v$i®L$p¡ âep¡Nipmpdp„ ÖphZ_p õhê$`dp„ 
hp`fhpdp„ Aph¡ R>¡. rdr\g Ap¡f¢S> A¡rkX$dp„ 
Nygpbu A_¡ b¡CTdp„ `ump¡ \pe R>¡. qa_p¡ëa\¡rg_ 
A¡rkX$dp„ f„Nlu_ A_¡ b¡CTdp„ Nygpbu lp¡e R>¡. 
h¥rðL$ k|QL$ (Universal Indicator)_y„ ÖphZ 
A¡rkX$ A_¡ b¡CT_p k„`L®$dp„ Aphsp„ Sy>v$p„ Sy>v$p„ 
f„N v$ip®h¡ R>¡. 

v$i®L$/k|QL$ (Indicator) : S>¡ `v$p\® A¡rkqX$L$ 
L¡$ b¡rTL$ _ lp¡e s¡ fpkperZL$ ×[óV$A¡ Dv$pku_/ 
sV$õ\ lp¡e R>¡. A¡rkX$ A\hp b¡CT_p¡ õhpv$ QpMhp¡                            
A\hp s¡d_p¡ õ`i® L$fhp¡ M|b lpr_L$pfL$ lp¡hp\u s¡d_u 
Ap¡mM L$fhp dpV¡$ k|QL$ (Indicator) sfuL¡$ rhrióV$ 
`v$p\p£_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. S>¡ `v$p\® A¡rkX$ 
A\hp b¡CT_p k„`L®$dp„ Aphsp `p¡sp_p¡ f„N bv$g¡ R>¡ 
s¡_¡ "v$i®L$/k|QL$' L$l¡hpe R>¡. 

12.1 âep¡Nipmpdp„_p v$i®L$
rgV$dk `¡`f

rdr\g Apµf¢S>
qa_p¡ëã\µrg_ rdr\g fµX$
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L$fu Sy>Ap¡.

L$fu Sy>Ap¡.

¾$. v$i®L$ v$i®L$_p¡ d|mf„N A¡rkX$dp„ f„N b¡CTdp„ f„N 
1 rgV$dk `¡`f c|fp¡ gpg c|fp¡ (s¡hp¡ S> fl¡ R>¡)

2 rgV$dk `¡`f gpg gpg (s¡hp¡ S> fl¡ R>¡) c|fp¡

3 rdr\g Ap¡f¢S> _pf„Nu Nygpbu `ump¡

4 qa_p¡ëa\¡rg_ f„Nlu_ f„Nlu_ Nygpbu 

5 rdr\g fµX$ gpg gpg `ump¡

12.2 ः v$i®L$ A_¡ s¡d_p A¡rkX$ A_¡ b¡CTdp„ f„N

OfNÕ\y k|QL$ : âep¡Nipmp_p k|QL$ 

`v$p\® D`gå^ _ lp¡e sp¡ Ofdp„ fl¡g 

A_¡L$ `v$p\p£_u dv$v$\u _¥krN®L$ k|QL$ 

b_phhpdp„ Aph¡ R>¡. Mp¡fpL$_p `ump 

X$pO kpby_p `pZu\u ^p¡sp„ gpg 

f„N_p \pe R>¡ s¡ sd¡ Å¡ey„ li¡. f„Ndp„ 

\sp¡ Ap a¡fapf lmv$f A_¡ kpbydp„_p 

b¡CT hÃQ¡ \su fpkperZL$ âq¾$ep_y„ 

`qfZpd R>¡. Al] lmv$f k|QL$_y„ L$pe® 

L$f¡ R>¡. s¡S> fus¡ gpg L$p¡bu, d|mp, 

V$d¡V$p„, Åk|v$ s¡d S> Nygpbdp„\u `Z 

Ly$v$fsu k|QL$ s¥epf L$fhpdp„ Aph¡ R>¡. 

Ly$v$fsu k|QL$ b_phhp

kprlÐe : Åk|v$, Nygpb, lmv$f, gpg L$p¡bu_p `p_, L$pNm hN¡f¡.

L©$rs : gpg Åk|v$_p awg_u `p„MX$uAp¡_¡ ka¡v$ L$pNm `f Okp¡. Ap 

L$pNm_u `Ë$uAp¡ L$p`u gp¡. Apd Åk|v$dp„\u b_ph¡gp¡ k|QL$ L$pNm s¥epf 

\C Nep¡. s¡ S> fus¡ Nygpb_u `p„MX$uAp¡_¡ ka¡v$ L$pNm `f Okp¡. Ap 

L$pNm_u ̀ Ë$uAp¡ L$p`u gp¡. Ap Nygpbdp„\u b_¡gp¡ k|QL$ L$pNm s¥epf \C 

Nep¡. lmv$f_p¡ c|L$p¡ gp¡. s¡dp„ \p¡Xy„$ `pZu _pMp¡. Ap lmv$f_p `pZudp„ 

L$pNm \p¡X$p¡ kde X|$bpX$u fpMp¡. Ap âdpZ¡ lmv$fdp„\u b_ph¡g k|QL$ 

L$pNm_u `Ë$uAp¡ s¥epf L$fp¡. gpg L$p¡bu_p `p_ \p¡X$p `pZudp„ _pMu_¡ 

Nfd L$fp¡. L$p¡bu_p ̀ p__y„ ÖphZ W„$Xy„$ \ep ̀ R>u s¡dp„ L$pNm X|$bpX$u_¡ blpf 

L$pY$p¡. k|L$pep `R>u L$pNm_p Vy$LX$p L$fp¡. Ap fus¡ L$p¡bu_p `p__p¡ k|QL$ 

s¥epf \ep¡.

Ap fus¡ s¥epf L$f¡gp k|QL$ L$pNm `f _uQ¡ dyS>b rhrh^ `v$p\p®¡_p V$u`p„ _pMp¡ A_¡ iy„ `qfZpd \pe R>¡ s¡ Sy>Ap¡.

¾$. `v$p\® lmv$f_u `Ë$u `f \e¡g `qfZpd A¡rkqX$L$/b¡rTL$ 
1. g]by_p¡ fk 

2. Q|_p_y„ _use¯y `pZu 

3. ..............

Mphp_p¡ kp¡X$p gp¡. s¡dp„ \p¡Xy„$ `pZu _pMp¡. S>¡ ÖphZ s¥epf \pe s¡ g]by_p¡ fk, 

rh_¡Npf, k„sfp_p¡ fk, kafS>__p¡ fk hN¡f¡ `v$p\p£ `f _pMu r_funZ_u _p¢^ L$fp¡. 

Mphp_p kp¡X$p_y„ `pZudp„_y„ ÖphZ amp¡_p fkdp„ _pMsp„ sd_¡ iy„ Å¡hp dþey„ ? `f`p¡V$p \ep L¡$ amp¡_p fkdp„ 

Dcfp¡ Apìep¡ ?

D`f_u L©$rs L$ep® `R>u Ýep_dp„ Aphi¡ L¡$ lmv$f\u b_ph¡g k|QL$ L$pNm_u `Ë$u_p¡ `ump¡ f„N Qp¡½$k `v$p\®_p 

`pZudp„_p ÖphZdp„ gpg \pe R>¡. b¡rTL$ `v$p\p£dp„ lmv$f_p k|QL$ L$pNm_p¡ f„N gpg \pe R>¡. s¡ S> fus¡ A¡rkqX$L$ 

`v$p\p£_p ÖphZdp„ Mphp_p kp¡X$p_y„ `pZudp„_y„ ÖphZ _pMsp `f`p¡V$p r_dp®Z \pe R>¡ A\hp Dcfp¡ Aph¡ R>¡. 

Ap b„_¡ kpv$u A_¡ kfm L©$rsAp¡ Üpfp Ap`Z_¡ `v$p\® A¡rkX$ R>¡ L¡$ b¡CT s¡_p¡ ¿epg Aph¡ R>¡. 
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L$lp¡ Å¡CA¡ ! 

rinL$_p dpN®v$i®_ l¡W$m Sy>v$u Sy>v$u `funp_mu (V¡$õV$ V$é|b)dp„ rh_¡Npf, g]by_p¡ 

fk, A¡dp¡r_Ad lpeX²$p¡¼kpBX$ (NH4OH) A_¡ kp¥çe lpeX²$p¡¼gp¡qfL$ A¡rkX$ (HCl)_p 

_d|_p gp¡. s¡dp„ _uQ¡ v$ip®h¡g k|QL$_p V$u`p _pMp¡. s¡d S> ÖphZdp„ rgV$dk `¡`f `Z 

X|$bpX$p¡. L$p¡óV$L$dp„ sdpfp r_funZ_u _p¢^ L$fp¡.

L$fu Sy>Ap¡.

_d|_p ÖphZ gpg rgV$dk c|fy„ rgV$dk qa_p¡ëa\¡rg_ rdr\g Ap¡f¢S> A¡rkX$/b¡CT

g]by_p¡ fk

NH4OH

HCl
rh_¡Nf

1. Ofdp„ ilpbpv$u gpv$u `f, Ap¡V$p `f g]by_p¡ fk, 
Apdgu_y„ `pZu S>¡hp MpV$p `v$p\® `X¡$ sp¡ iy„ \pe    
R>¡ ? ip dpV¡$ ? 

2. sdpfp `qfkf_u dpV$u gC_¡ s¡ A¡rkqX$L$, b¡rTL$ L¡$ 
sV$õ\ R>¡ s¡ QL$pkp¡. 

3. gugp \e¡gp sp„bp_p A_¡ L$pmp \e¡gp Qp„v$u_p 
hpkZ_¡ QL$QqL$s L$fhp dpV¡$ i¡_p¡ D`ep¡N L$fhpdp„ 
Aph¡ R>¡ ? 

4. v$p„s Oksu hMs¡ V|$\`¡õV$ ip dpV¡$ hp`fhpdp„ Aph¡ 
R>¡ ? 

A¡rkX$ (Acid) 
A¡rkX$ A¡L$ A¡hp¡ `v$p\® R>¡ S>¡_y„ `pZudp„_y„ ÖphZ 

lpeX²$p¡S>_ Ape_ (H+) D`gå^ L$fu Ap`¡/ r_dp®Z 
L$f¡ R>¡. v$p.s. lpeX²$p¡¼gp¡qfL$ A¡rkX$ (HCl)(aq)_y„ 
`pZudp„_p ÖphZdp„ rhOV$_ \pe R>¡.

HCl (aq)  H+  + Cl – 
(lpeX²$p¡¼gp¡qfL$ A¡rkX$)   (lpeX²$p¡S>_ Ape_) (¼gp¡fpCX$ Ape_)

A¡rkX$_p L¡$V$gpL$ Dv$plfZp¡ ः lpeX²$p¡¼gp¡qfL$ A¡rkX$ 
(HCl), _peqV²$L$ A¡rkX$ (HNO3), këãeyqfL$ 
A¡rkX$ (H2SO4), L$pbp£r_L$ A¡rkX$ (H2CO3)  
(W„$X$p`uZpdp„_y„), g]by A_¡ buÅ A_¡L$ amdp„_y„ 
A¸õL$p¸rb®L$ A¡rkX$, kpeqV²L$ A¡rkX$, rh_¡Nfdp„_y„ 
A¸k¡qV$L$ A¡rkX$ hN¡f¡.

Ap`Zp„ MpÛ`v$p\p£dp„ `Z L¡$V$gpL$ _¥krN®L$ 
(k¡[ÞÖe) A¡rkX$ lp¡e R>¡. s¡ kp¥çe âL©$rs_p lp¡hp\u 
Mr_S> A¡rkX$_u S>¡d lpr_L$pfL$ lp¡sp _\u.

¾$. `v$p\®/ öp¡s A¡rkX$ (_¥krN®L$/ k¡[ÞÖe)
1 rh_¡Nf A¸rkqV$L$ A¡rkX$

2 k„sfp A¸kL$prb®L$

3 Apdgu V$pV$p®qfL$ A¡rkX$

4 V$p¸d¡V$p¡ Apµ¼k¡rgL$ A¡rkX$

5 v$l] g¸[¼V$L$ A¡rkX$

6 g]by kpeqV²$L$ A¡rkX$

12.4 ः L¡$V$gpL$ _¥krN®L$ A¡rkX$ 

12.3 A¡rkX$ A_¡ b¡CT_y„ rgV$dk `¡`f `f `qfZpd

D`f_p âep¡Ndp„ A¡hy„ S>Zpe R>¡ L¡$ A¡rkX$dp„ 

c|fp rgV$dk `¡`f_p¡ f„N gpg \pe R>¡ A_¡ b¡CTdp„ 

gpg rgV$dk `¡`f c|fy„ \pe R>¡. A¡rkX$dp„ _pf„Nu 

f„N_y„ rdr\g Ap¡f¢S> Nygpbu \C Åe R>¡. Äepf¡ 

f„Nlu_ qa_p¡ëa\¡rg_ b¡CTdp„ Nygpbu \pe R>¡.
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dNS> Qgphp¡. 
gp¡M„X$_u R>fu\u g]by, L¡$fu S>¡hp MpV$p `v$p\p£ ky^pfsp R>fu DS>mu       

\pe R>¡ ? ip dpV¡$ ? 

A¡rkX$_p NyZ^d® :
1. A¡rkX$ õhpv$dp„ MpV$p lp¡e R>¡. 
2. A¡rkX$_p AZydp„ dy¿e OV$L$ lpeX²$p¡S>_ (H+) lp¡e R>¡. 
3. A¡rkX$_u ^psy kp\¡ âq¾$ep \B_¡ lpeX²$p¡S>_ r_dp®Z \pe R>¡. 
4. A¡rkX$_u L$pbp£_¡V$ kp\¡ âq¾$ep \B_¡ CO2 hpey dy¼s \pe R>¡. 
5. A¡rkX$dp„ c|fp¡ rgV$dk `¡`f gpg \pe R>¡. 
A¡rkX$_p D`ep¡N :
1. fpkperZL$ Mpsf_p DÐ`pv$_dp„ A¡rkX$_p¡ D`ep¡N L$fhpdp„ 

Aph¡ R>¡. 
2. s¡g iy[Ý^L$fZ_u âq¾$epdp„, Ap¥j^, f„N (dyes/paints), 

rhõap¡V$L$ `v$p\p®¡_u r_dp®Z âq¾$epdp„ A¡rkX$_p¡ D`ep¡N \pe R>¡. 
3. Sy>v$p„ Sy>v$p„ ¼gp¡fpBX$- npf b_phhp dpV¡$ lpBX²$p¡¼gp¡qfL$ A¡rkX$ 

h`fpe R>¡. 
4. b¡V$fu (rhÛys L$p¡j) b_phhp dpV¡$ d„v$ këãe|qfL$ A¡rkX$_p¡ 

D`ep¡N L$fhpdp„ Aph¡ R>¡. 
5. ̀ pZu_¡ S>„syfrls L$fhp dpV¡$ d„v$ lpeX²$p¡¼gp¡qfL$ A¡rkX$ h`fpe R>¡. 
6. gpLX$p_p c|kpdp„\u ka¡v$ L$pNm b_phhp dpV¡$ A¡rkX$_p¡ 

D`ep¡N \pe R>¡. 

S>gv$ A¡rkX$ A_¡ b¡CT_u v$plL$sp :
S>gv$ këãe|qfL$ A¡rkX_¡ `pZudp„ 

_p„Msp s¡ M|b DóZsp r_dp®Z L$f¡ R>¡. dpV¡$ 
s¡_¡ d„v$ b_phhp dpV¡$ `pZudp„ s¡_¡ A¡L$v$d 
^ud¡ ̂ ud¡ _pMu_¡ L$pQ_p krmep\u ̂ ud¡ ̂ ud¡ 
lgphhpdp„ Aph¡ R>¡. S>¡\u dp¡V$p âdpZdp„ 
s¥epf \su DóZsp A¡L$ S> S>ÁepA¡ _ fl¡sp 
k„`|Z® ÖphZdp„ kdp_ fus¡ âkfu Åe A_¡ 
A¡rkX$_y„ ÖphZ DL$mu_¡ blpf EX$¡ _l]. 
¼epf¡e `Z S>gv$ këãeyqfL$ A¡rkX$dp„ `pZu 
_p„Mhy„ _l]. s¡d L$fhp\u âQ„X$ DÅ® r_dp®Z 
\pe R>¡ A_¡ rhõap¡V$ \C iL¡$ R>¡. 

kp¡qX$Ad lpeX²$p¡¼kpBX$ A_¡ 
`p¡V¡$riAd lpeX²$p¡¼kpBX$ S>¡hp b¡CT `Z 
suh° A_¡ v$plL$ lp¡e R>¡. s¡d_y„ S>gv$ ÖphZ 
ÐhQp `f `X$sp„ v$pTu S>hpe R>¡ L$pfZL¡$ s¡ 
ÐhQpdp„_p âp¡qV$__y„ rhOV$_ L$f¡ R>¡. 

·  Mr_S> A¡rkX$ ifuf dpV¡$ lpr_L$pfL$ lp¡e R>¡. `Z Ap`Zp„ ifufdp„ s¡d S> h_õ`rsdp„ fl¡gp A_¡L$ k¡[ÞÖe 
A¡rkX$ rlsL$pfL$ lp¡e R>¡. 

·  Ap`Zp„ ifufdp„ fl¡g DNA (qX$ Ap¡[¼kfpebp¡k Þe|[¼gCL$ A¡rkX$) A¡ A¡rkX$ R>¡, S>¡ Ap`Zp„ A_yhp„riL$ NyZ 
_½$u L$f¡ R>¡. 

·  ifuf_p L$p¡idp„ fl¡g âp¡V$u_ A¡rd_p¡ A¡rkX$ hX¡$ b_¡ R>¡. 
·  ifufdp„ fl¡g "d¡v$ (Qfbu-Fat) a¡V$u A¡rkX$ (Fatty Acid)dp„\u b_¡ R>¡. 
b¡CT (Base)

b¡CT A¡ A¡L$ A¡hp¡ `v$p\® R>¡ S>¡_y„ `pZudp„_y„ ÖphZ lpeX²$p¡¼kpCX$ Ape_ (OH-) D`gå^ L$fu Ap`¡ R>¡ / 
r_dp®Z L$f¡ R>¡.  v$p.s. NaOH (aq)   Na+ (aq) + OH- (aq)
  (kp¡qX$Ad lpeX²$p¡¼kpBX$)                 (kp¡qX$ed Ape_)   (lpeX²$p¡¼kpBX$ Ape_)

12.5 b¡CT_p L¡$V$gp„L$ Dv$plfZp¡
kp¡qX$Ad lpeX²$p¡¼kpBX$  `p¡V$¡riAd lpeX²$p¡¼kpBX$  L¸$[ëiAd lpeX²$p¡¼kpBX$  d¸Á_¡riAd lpeX²$p¡¼kpBX$  Aµdp¡r_Ad lpeX²$p¡¼kpBX$
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Ýep_dp„ fpMp¡. 

¾$. b¡CT_y„ _pd k|Ó D`ep¡N 

1. kp¡qX$Ad lpeX²$p¡¼kpCX$/ L$p¡[õV$L$ kp¡X$p NaOH L$`X$p ^p¡hp_p kpbydp„

2. `p¡V¡$riAd lpeX²$p¡¼kpCX$/ `p¡V¡$i KOH _php_p¡ kpby, i¡ç`y

3. L¸$[ëiAd lpeX²$p¡¼kpBX$/ Q|_p_y„ r_se¯y 
`pZu 

Ca(OH)2 Q|_p¡ /ka¡v$ f„N dpV¡$ 

4. d¡Á_¡riAd lpeX²$p¡L$kpBX$/ rdëL$ Ap¡a 
d¸Á_¡riAp 

Mg(OH)2 A¡rkqX$V$u fp¡^L$ Ap¥j^ 

5. A¡dp¡r_Ad lpeX²$p¡¼kpCX$X$ NH4OH Mpsf s¥epf L$fhp dpV¡$

12.6 b¡CT_p k|Ó A_¡ s¡_p D`ep¡N

b¡CT_p NyZ^d® : 
1. b¡CT_p¡ õhpv$ LX$hp¡ lp¡e R>¡. 
2. õ`i® QuL$Zp¡ lp¡e R>¡. 
3. b¡CTdp„ dy¿e OV$L$ lpeX²$p¡¼kpCX$ Ape_ (OH-) lp¡e R>¡. 
4. kpdpÞe fus¡ ^psy_p Ap¸¼kpCX$ b¡rTL$ lp¡e R>¡. 

rir\guch_ : Ap`Z¡ Å¡ey„ L¡$ A¡rkX$dp„ lpeX²$p¡S>_ Ape_ (H+) A_¡ b¡CTdp„ lpeX²$p¡¼kpCX$ Ape_ (OH-) lp¡e 
R>¡. A¡rkX$ A_¡ b¡CT_p k„ep¡S>_\u npf A_¡ `pZu r_dp®Z \pe R>¡. v$p.s.
         A¡rkX$     +     b¡CT              npf          +  `pZu 

     HCl            +     NaOH            NaCl        +  H2O
(lpeX²$p¡¼gp¡qfL$ A¡rkX$)  (kp¡qX$Ad lpeX²$p¡¼kpBX$)                (kp¡qX$Ad ¼gp¡fpBX$)     (`pZu)

Ap fpkperZL$ âq¾$ep_¡ rir\guch_ L$l¡ R>¡.

L$p¡C `Z `v$p\®_¡ Ap¡mMhp dpV¡$ s¡ `v$p\®_¡ QpMhp¡, k|„Ohp¡ L¡$ õ`i® L$fhp¡ ifuf 
dpV¡$ OpsL$ rkÝ^ \C iL¡$ R>¡. 

Ap`Zp„ S>W$fdp„ lpeX²$p¡¼gp¡qfL$ A¡rkX$ lp¡e R>¡. s¡_p\u AÞ__y„ ̀ pQ_, kfm b_¡ R>¡. ̀ f„sy Å¡ Ap A¡rkX$_y„ 
âdpZ S>ê$f L$fsp„ h^pf¡ h^¡ sp¡ A`Qp¡ \pe R>¡. s¡_p D`pe sfuL¡$ kpdpÞe fus¡ b¡rTL$ Ap¥j^p¡ Ap`hpdp„ Aph¡ 
R>¡. S>¡dp„ rdëL$ Ap¸a d¡Á_¡riAp (Mg(OH)2)  lp¡e R>¡. Ap b¡CT S>W$fdp„ fl¡gp h^pfp_p A¡rkX$_y„   rir\
guL$fZ L$f¡ R>¡. fpkperZL$ Mpsf_p Arsh`fpi_¡ L$pfZ¡ M¡sf_u S>du_dp„ A¡rkX$_y„ âdpZ h^¡ R>¡. S>du_ 
A¡rkqX$L$ lp¡e Ðepf¡ fpkperZL$ L©$rj h¥opr_L$p¡_p dpN®v$i®_ l¡W$m S>du_dp„ b¡rTL$ L$muQ|_p¡ A\hp Q|_p_y„ 
r_se¯y `pZu Dd¡fhpdp„ Aph¡ R>¡. Aphp b¡CT S>du_dp„_p A¡rkX$_y„ rir\guch_ L$f¡ R>¡.

iy„ sd¡ ÅZp¡ R>p¡?
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1. _uQ¡ Ap`¡g ÖphZ A¡rkX$ R>¡ L¡$ b¡CT s¡ Ap¡mMp¡. 

ÖphZ k|QL$dp„ \e¡gp¡ a¡fapf A¡rkX$/b¡CT

rgV$dk qa_p¡ëa\¡rg_ rdr\g Ap¡f¢S> 

1 -- a¡fapf _l]. --
2 -- -- _pf„Nu f„N bv$gpB_¡ gpg \ep¡. 

3 gpg, rgV$dk c|fy„ \ey„. -- --

2. k|Ó `f\u fpkperZL$ _pdp¡ gMp¡. 
 H2SO4, Ca(OH)2, HCl, NaOH, KOH,          

NH4OH
3. fpkperZL$ DÛp¡N^„^pdp„ këãe|qfL$ A¡rkX$_y„ kp¥\u 

h^y dlÒh R>¡. 
4. S>hpb Ap`p¡. 

A. ¼gp¡fpBX$ npf d¡mhhp dpV¡$ ¼e„y A¡rkX$ hp`fhy„ 
Å¡CA¡ ? 

Ap. A¡L$ MX$L$_p _d|_p `f g]by_p¡ fk _pMsp„ S> 
s¡dp„ Dcfp¡ r_dp®Z \pe R>¡ A_¡ s¡dp„ r_dp®Z 
\_pfp hpey hX¡$ Q|_p_y„ r_se¯y ̀ pZu ka¡v$ b_¡ R>¡. 
MX$L$dp„ L$ep âL$pf_p k„ep¡S>_ R>¡. 

B. âep¡Nipmpdp„ A¡L$ âq¾$eL$_u bpV$gu ̀ f_u rQÌ$u 
Mfpb \C NC R>¡. s¡ bpV$gudp„_y„ ÖphZ A¡rkX$ 
R>¡ L¡$ _l] s¡ sd¡ L¡$hu fus¡ ip¡^u iL$ip¡ ! 

5. _uQ¡_p âñp¡_p S>hpb Ap`p¡.
A. A¡rkX$ A_¡ b¡CT hÃQ¡_p¡ saphs õ`óV$ L$fp¡. 
Ap. k|QL$ `f duW$p_y„ `qfZpd ip dpV¡$ \sy„ _\u ? 
B. rir\rgch_dp„ ¼ep `v$p\® s¥epf \pe R>¡ ?
C. A¡rkX$_p Ap¥Ûp¡rNL$ D`ep¡N ¼ep ? 

6. Mpgu S>Áep `|fp¡.
1. A¡rkX$_p¡ âdyM OV$L$ ........... R>¡. 
2. b¡CT_p¡ âdyM OV$L$ ............ R>¡. 
3. V$pV$p®qfL$ .......... A¡rkX$ R>¡. 

7. Å¡X$L$p„ Å¡X$p¡.
      "A' S|>\   "b' S|>\ 
  1. Apdgu  a. rh_¡Nf
  2. v$lu    b. kpeqV²$L$ A¡rkX$ 
  3. g]by    c. V$pV$p®qfL$ A¡rkX$ 
  4. A¸k¡qV$L$ A¡rkX$  d. g¡[¼V$L$ A¡rkX$
8. kpQy„ L¡$ Mp¡Vy„$ s¡ gMp¡. 

A.  ^psy_p Ap¡¼kpCX$k b¡rTL$ lp¡e R>¡.
Ap. duWy„$ A¡rkqX$L$ R>¡.
B. npfp¡_¡ L$pfZ¡ ^psy_y„ MhpZ \pe R>¡.
C. npf sV$õ\ lp¡e R>¡.

9. _uQ¡_p `v$p\p£_y„ A¡rkqX$L$, b¡rTL$ A_¡ sV$õ\dp„    
hN}L$fZ L$fp¡.

 HCl, NaCl, MgO, KCl, CaO, H2SO4, 
HNO3, H2O, Na2CO3

D`¾$d :

 Ap`Zp v¥$r_L$ Æh_dp„ sV$õ\uL$fZ_p¡ D`ep¡N A_¡ 
dlÒh sdpfp iåv$p¡dp„ gMp¡.

õhpÝepe
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L$fu Sy>Ap¡.

13. fpkperZL$ a¡fapf A_¡ fpkperZL$ b„^ 

epv$ L$fp¡.
1.  a¡fapf_y„ hN}L$fZ L$fhp_u `Ý^rsAp¡ L$C ? 
2.  cp¥rsL$ a¡fapf A_¡ fpkperZL$ a¡fapf hÃQ¡_p¡ saphs iy„ ? 
3. _uQ¡ Ap`¡g a¡fapf_„y cp¥rsL$ a¡fapf A_¡ fpkperZL$ a¡fapfdp„ hN}L$fZ L$fp¡. 

13.1 fpkperZL$ a¡fapfdp„ Å¡hp dmsp L¡$V$gpL$ r_funZp¡ 

a¡fapf : L¡$fu ̀ pL$hu, bfa Ap¡Nmhp¡, ̀ pZu DL$mhy„, ̀ pZudp„ duWy„$ Ap¡Nmhy„, gugp am_y„ ̀ umy \hy„, am ̀ pL$sp„ kyN„^ 
Aphhu, bV$pV$p_¡ ky^pfu_¡ fpMu d|L$sp L$pmp `X$hy„, awgph¡gp¡ azÁNp¡ awV$hp¡, aV$pL$X$p kmNphsp AhpS> Aphhp¡, MpÛ 
`v$p\® Mfpb \C S>sp„ Mp¡fu hpk Aphhu. 
 L$p¡B`Z fpkperZL$ a¡fapf \pe Ðepf¡ d|m `v$p\®_y„ k„OV$_ bv$gpe R>¡ A_¡ s¡_p L$fsp Sy>vy„$ k„OV$_ ^fphsp¡, 
Sy>v$p„ NyZ^d® ^fphsp¡ _hp¡ `v$p\® s¥epf \pe R>¡. L$p¡C a¡fapf fpkperZL$ a¡fapf R>¡ s¡ L¡$hu fus¡ ÅZip¡ ? 

A¡L$ õhÃR> L$pQ_p `pÓdp„ g]by_p¡ fk gp¡. 
QdQpdp„ b¡ V$u`p„ g]by_p¡ fk gC QpMp¡. lh¡ g]by_p 
fkdp„ A¡L$ Q`V$u Mphp_p¡ kp¡X$p _pMp¡. kp¡X$p_p L$Z 
afs¡ `f`p¡V$p s¥epf \e¡gp v¡$Mpe R>¡ L¡$ ? `pÓ `pk¡ L$p_ 
gC S>sp„ L„$C AhpS> k„cmpep¡ L¡$ ? 

lh¡ L$pQ_p `pÓdp„\u b¡ V$u`p„ ÖphZ gC s¡_p¡ 
õhpv$ QpMp¡. iê$Apsdp„ g]by_p fk_p¡ õhpv$ MpV$p¡ lsp¡ 
s¡hp¡ S> R>¡ L¡$ ? (D`f_u L©$rs õhÃR> kprlÐe A_¡ 
MpÛ`v$p\® hp`fu_¡ L$fhp_u lp¡hp\u QpMu_¡ L$kp¡V$u 
L$fhu i¼e R>¡. _l]sf QpMu_¡ L$kp¡V$u L$fu iL$pe _l] s¡ 
Ýep_dp„ fpMp¡.) 

D`f_u L©$rs L$fsu hMs¡ A_¡L$ ÅZhp ep¡Áe        
r_funZp¡ Å¡hp dm¡ R>¡. `f`p¡V$p_p ê$`dp„ hpey dy¼s     
\sp¡ v¡$Mpe R>¡. lmhp¡ AhpS> k„cmpe R>¡. Mphp_p 
kp¡X$p_p ka¡v$ O_ê$` L$Zp¡ _l]hs¹ \pe R>¡. d|m MpV$p¡ 
õhpv$ Ap¡R>p¡ A\hp _l]hs¹ \pe R>¡. s¡ `f\u Ap 
a¡fapfdp„ Sy>v$p¡ õhpv$ ^fphsp¡ _hp¡ `v$p\® s¥epf \ep_y„ 
kdÅe R>¡. Ap_p¡ A\® A¡ R>¡ L¡$, D`f_p a¡fapfdp„ d|m 
`v$p\p£_y„ k„OV$_ bv$gpC_¡ Sy>v$p„ NyZ^dp®¡ ^fphsp¡ _hp¡ 
`v$p\® s¥epf \ep¡. A¡V$g¡ L¡$ g]by_p fkdp„ Mphp_p¡ kp¡X$p 
d¡mhsp \_pf a¡fapf fpkperZL$ a¡fapf R>¡. L¡$V$guL$ hpf 
fpkperZL$ a¡fapf \su hMs¡ Sy>v$p„ Sy>v$p„ rhrióV$             
r_funZp¡ Å¡hp dm¡ R>¡ A_¡ s¡_p `f\u fpkperZL$ 
a¡fapf \ep_y„ Ýep_dp„ Aph¡ R>¡. s¡dp„_p L¡$V$gpL$ r_funZp¡ 
L$p¡óV$L$ _„.13.1 dp„ Ap`¡gp R>¡.

f„N bv$gphhp¡, õhpv bv$gphhp¡, hpey dy¼s \hp¡, hN¡f¡. 
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fpkperZL$ a¡fapf A_¡ ip[åv$L$ kduL$fZ ः fpkperZL$ a¡fapf \su hMs¡ d|m 
Öìep¡_y„ fpkperZL$ k„OV$_ bv$gpC_¡, Sy>vy„ fpkperZL$ k„OV$_ ^fphsp¡, Sy>v$p„ 
NyZ^dp£ ^fphsp¡ _hp¡ `v$p\® s¥epf \pe R>¡. fpkperZL$ k„OV$_dp„ \e¡gp 
a¡fapf rhi¡ Qp¡¼¼k dprlsu lp¡hp\u fpkperZL$ a¡fapf dpV¡$ fpkperZL$ âq¾$ep 
gMu iL$pe R>¡. fpkperZL$ âq¾$ep gMsu d|m Öìedp„_p fpkperZL$ `v$p\p£_p 
_pd A_¡ fpkperZL$ k|Ó s¡d S> s¥epf \e¡gp _hp `v$p\p£_y„ _pd A_¡ 
fpkperZL$ k|Ó_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. v$p.s. g]by_p fkdp„ Mphp_p¡ 
kp¡X$p d¡mhsp \sp¡ fpkperZL$ a¡fapf A¡ g]by_p fkdp„_p kpeqV²$L$ A¡rkX$dp„ 
\pe R>¡ A_¡ s¥epf \_pf hpey L$pb®_ X$peAp¸¼kpCX$ lp¡e R>¡. Ap fpkperZL$ 
âq¾$ep dpV¡$_y„ ip[åv$L$ kduL$fZ _uQ¡ dyS>b gMu iL$pe R>¡.  

L$fu Sy>Ap¡.

13.2 `f`p¡V$p \C_¡ L$pb®_ 

X$peAp¸¼kpCX$_u r_rd®rs

kpeqV²$L$ A¡rkX$ + kp¡qX$Ad bpeL$pbp£_¡V$  L$pb®_ X$peAp¸¼kpCX$ + kp¡qX$Ad kpeV²¡$V$
     A¡rkX$         +      b¡CT                       CO2                   + npf          Ap rir\rgL$fZ_u âq¾$ep R>¡. 

fpkperZL$ âq¾$ep gMhp_y„ `l¡gy„ `Nr\ey„ A¡V$g¡ k„b„r^s `v$p\p£_p _pd_p¡ D`ep¡N L$fu_¡ ip[åv$L$ kduL$fZ 

gMhy„. S>¡dp„ v$f¡L$ _pd_¡ bv$g¡ s¡ `v$p\p£_p fpkperZL$ k|Ó gMhpdp„ Aph¡ s¡_¡ fpkperZL$ kduL$fZ L$l¡ R>¡. 

fpkperZL$ âq¾$ep gMsu hMs¡ d|m `v$p\® X$pbu bpSy>A¡ A_¡ s¥epf \e¡gp _hp `v$p\® S>dZu bpSy>A¡ gMhpdp„ 

Aph¡ R>¡ A_¡ hÃQ¡ suf_u    r_ip_u v$p¡fhpdp„ Aph¡ R>¡. Ap suf_p¡ R>¡X$p¡ s¥epf \e¡g `v$p\®_u qv$ipdp„ lp¡e R>¡. Ap 

âq¾$ep_u qv$ip v$ip®h_pf bpZ R>¡. bpZ_u X$pbu bpSy>A¡ gM¡g d|m `v$p\® A¡V$g¡ L¡$ âq¾$epdp„ cpN g¡_pf `v$p\® 

lp¡e R>¡. s¡d_¡ âq¾$eL$ L$l¡hpdp„ Aph¡ R>¡. âq¾$ep_¡ L$pfZ¡ s¥epf \_pf _hp `v$p\p®¡_¡ DÐ`pqv$sp¡ L$l¡hpe R>¡. 

âq¾$epdp„_p DÐ`pqv$sp¡_y„ õ\p_ bpZ_u S>dZu bpSy>A¡ lp¡e R>¡.

Ýep_dp„ fpMp¡. 

v¥$r_L$ Æh_dp„ fpkperZL$ a¡fapf ः sdpfu ApSy>bpSy>dp„, ifufdp„, Ofdp„ s¡d S> âep¡Nipmpdp„ fpkperZL$ a¡fapf_p 
A_¡L$ Dv$plfZp¡ Å¡hp dm¡ R>¡. ip[åv$L$ A_¡ fpkperZL$ kduL$fZp¡ gMu iL$pe A¡hp L¡$V$gpL$ fpkperZL$ a¡fapfp¡ Å¡CA¡. 
_¥krN®L$ fpkperZL$ a¡fapf : 
A. ðk_ ः ðk_ A¡ Ap`Zp„ Æh_dp„ kss Qpgsu 
S>¥rhL$ âq¾$ep R>¡. Ap q¾$epdp„ Ap`Z¡ ðpk hpV¡$ lhp 
A„v$f gCA¡ R>uA¡ A_¡ DÃR>hpk hpV¡$ L$pb®_ 
X$peAp̧¼kpCX$ hpey A_¡ `pZu_u hfpm blpf `X¡$ R>¡. 
KX$p Aæepk `R>u A¡hy„ Ýep_dp„ Aph¡ R>¡ L¡$ ðpk hpV¡$ 
gu ¡̂g lhpdp„_p Ap¡[¼kS>__u L$p¡jdp„_p ÁgyL$p¡T kp\¡ 
âq¾$ep \C_¡ L$pb®_ X$peAp̧¼kpCX$ A_¡ ̀ pZu s¥epf \pe 
R>¡. Ap fpkperZL$ âq¾$ep_y„ ip[åv$L$ A_¡ fpkperZL$ 
kduL$fZ _uQ¡ dyS>b R>¡. (Al] fpkperZL$ kduL$fZ_y„ 
k„syg_ L$ēy _\u.)  
ip[åv$L$ kduL$fZ ः 
ÁgyL$p¡T + Ap¡[¼kS>_   ðk_       L$pb®_ X$peAp̧¼kpCX$ + `pZu

fpkperZL$ kduL$fZ ः  
C6H12O6  +  O2   

ðk_     CO2 + H2O

A¡L$ `funp _mudp„ spSy>„ Q|_p_y„ r_sēy `pZu 
(L$̧[ëiAd lpeX²$p¡¼kpBX$_y„ ÖphZ) gp¡. s¡dp„ aw„L$_mu\u 
aw„L$ dpfsp flp¡. \p¡X$u hpf `R>u iy„ Å¡hp dþey„ ? f„Nlu_ 
Q|_p_y„ r_sēy ̀ pZu v|$r^ep f„N_y„ \e„y„  L¡$? lSy> \p¡X$p kde 
`R>u ka¡v$ f„N_p¡ AÖpìe O_ ̀ v$p\® ̀ funp_mu_p srme¡ 
b¡ku Ne¡gp¡ v¡$Mpi¡. A¡ L$̧[ëiAd L$pbp£_¡V$_p¡ Ahn¡̀  
R>¡. Q|_p_y„ r_sēy ̀ pZu v|$r^ep f„N_y„ \ey„ A¡_p¡ A\® A¡ R>¡ 
L¡$ aw„L$ hpV¡$ s¡dp„ dm¡gp¡ hpey L$pb®_ X$peAp¼̧kpCX$ lsp¡.

 L$pb®_  L¸$[ëiAd L¸$[ëiAd 
 X$peAp¸¼kpBX$

+
 lpeX²$p¸¼kpCX$ L$pbp£_¡V$  

+
 `pZu

D`f_p ip[åv$L$ kduL$fZ dpV¡$ fpkperZL$ kduL$fZ 
gMp¡.
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Ap. âL$pi k„ïg¡jZ : gugu h_õ`rs k|e®âL$pi_u lpS>fudp„ âL$pi k„ïg¡jZ L$f¡ R>¡ A¡ sd¡ ÅZp¡ R>p¡. Ap _¥krN®L$ 
fpkperZL$ a¡fapf dpV¡$ ip[åv$L$ kduL$fZ A_¡ fpkperZL$ kduL$fZ (Ak„syrgs) _uQ¡ âdpZ¡ gMu iL$pe.

ip[åv$L$ kduL$fZ ः  L$pb®_ X$peAp̧¼kpCX$ + `pZu    ÁgyL$p¡T + Ap¡[¼kS>_

fpkperZL$ kduL$fZ ः CO2  + H2O            C6H12O6 + O2

dp_hr_rd®s fpkperZL$ a¡fapf ः Ap`Z¡ v¥$r_L$ Æh_dp„ Ap`Zp D`ep¡N dpV¡$ A_¡L$ fpkperZL$ a¡fapf L$fuA¡ R>uA¡. 
s¡dp„_p L¡$V$gpL$ fpkperZL$ a¡fapf rhi¡ Å¡CA¡. `l¡gu L©$rsdp„ S>¡ fpkperZL$ a¡fapf Å¡ep¡ s¡_p¡ D`ep¡N "g]by-kp¡X$p' 
_pd_p W„$X$p `uZpdp„ L$fuA¡ R>uA¡, sp¡ Ap A¡L$ D`ey¼s dp_h r_rd®s fpkperZL$ a¡fapf R>¡ L¡$ _l] s¡ sd¡ S> _½$u L$fp¡. 
L$pfZ L¡$ "g]by-kp¡X$p'_p `pZudp„ L$pb®_ X$peAp¼̧kpBX$ A_¡ kpeqV²$L$ A¡rkX$ A¡ b„_¡ A¡rkqX$L$ R>¡. s¡\u S>W$ffk_u 
A¡rkqX$V$u h ¡̂ R>¡. 

A. H^Z_y„ Ähg_ ः DÅ® d¡mhhp dpV¡$ gpL$X$p, L$p¡gkp, ¡̀V²$p¡g A\hp fkp¡C dpV¡$ N¡k ¡̀V$phuA¡ R>uA¡. Ap b^p 
I^_p¡dp„ bm_pf A¡L$ kpdpÞe ̀ v$p\® R>¡. "L$pb®_' Ähg_ âq¾$epdp„ L$pb®_ lhpdp„_p Ap¡[¼kS>_ kp\¡ k„ep¡Åe R>¡ A_¡ 
L$pb®_ X$peAp̧¼kpCX$ s¥epf \pe R>¡. Ap b^p Ähg__u q¾$ep dpV¡$ kpdpÞe kduL$fZ _uQ¡ dyS>b gMu iL$pe. 

ip[åv$L$ kduL$fZ ः L$pb®_ + Ap¡[¼kS>_     L$pb®_ X$peAp¼̧kpCX$$

fpkperZL$ kduL$fZ ः C + O2   CO2     H^Z_y„ Ähg_ A¡ S>gv$ A_¡ A`qfhs®_ue fpkperZL$ a¡fapf R>¡.

Ap. d„v$ lpeX²$p¡¼gp¡qfL$ A¡rkX$ hX¡$ ilpbpv$u gpv$u kpa L$fhu ः ilpbpv$u gpv$u_y„ dy¿e fpkperZL$ OV$L$ L$̧[ëiAd 
L$pbp£_¡V$ R>¡. lpeX²$p¡¼gp¡qfL$ A¡rkX$ hX¡$ gpv$u kpa L$fsu hMs¡ gpv$u_p D`f_p \f_u lpeX²$p¡¼gp¡qfL$ A¡rkX$ kp\¡ 
fpkperZL$ âq¾$ep \pe R>¡ A_¡ ÓZ DÐ`pqv$sp¡ s¥epf \pe R>¡. s¡dp„\u A¡L$ L$̧[ëiAd ¼gp¡fpBX$; `pZudp„ Öpìe lp¡hp\u 
`pZu hX¡$ ̂ p¡sp„ s¡ _uL$mu Åe R>¡. buÅ¡ DÐ`pqv$s A¡V$g¡ L¡$ L$pb®_ X$peAp¼̧kpCX$_p ̀ f`p¡V$p lhpdp„ cmu Åe R>¡. ÓuSy>„ 
DÐ`pqv$s `pZu, `pZudp„ cmu Åe R>¡. Ap fpkperZL$ a¡fapf dpV¡$ _uQ¡ dyS>b kduL$fZ gMu iL$pe. 

ip[åv$L$ kduL$fZ ः 
Ļ$[ëiAd L$pbp£_¡V$ + lpeX²$p¡¼gp¡qfL$ A¡rkX$  L$̧[ëiAd ¼gp¡fpBX$ + L$pb®_ X$peAp¼̧kpCX$$ + `pZu

D`f_u âq¾$ep dpV¡$ fpkperZL$ kduL$fZ (Ak„syrgs) gMp¡. 

B. cpf¡ `pZu_¡ d©vy$ b_phhy„ ः L¡$V$gpL$ L|$hp A\hp L|$`_rgL$p_y„ `pZu cpf¡ lp¡e R>¡. s¡_p¡ õhpv$ Mpfp¡ lp¡e R>¡ A_¡ s¡ 
`pZudp„ kpby_p auZ hmsp _\u. L$pfZ L¡$ Aphp `pZudp„ L$̧[ëiAd A_¡ ḑÁ_¡riAd_p ¼gp¡fpBX$ A_¡ këa¡V$ S>¡hp 
npf Ap¡Nm¡gp lp¡e R>¡. Ap cpf¡ `pZu_¡ d©vy$ b_phhp dpV¡$ s¡dp„ ^p¡hp_p¡ kp¡X$p _pMhpdp„ Aph¡ R>¡. s¡\u fpkperZL$ 
âq¾$ep \C_¡ Ļ$[ëiAd A_¡ d¡Á_¡riAd_p AÖpìe L$pbp£_¡V$ npfp¡_p Ahn¡̀  s¥epf \C_¡ s¡ blpf `X¡$ R>¡. `pZudp„ 
Ap¡Nm¡g Ļ$[ëiAd A_¡ d¡Á_¡riAd_p npf L$pbp£_¡V$ npf_p Ahn¡̀ _p ê$`dp„ blpf `X$hp\u `pZu d©vy$ \pe R>¡. Ap 
fpkperZL$ a¡fapf_y„ kduL$fZ _uQ¡ dyS>b gMu iL$pe.

ip[åv$L$ kduL$fZ ः 
Ļ$[ëiAd ¼gp¡fpBX$ + kp¡qX$Ad L$pbp£_¡V$  L$̧[ëiAd L$pbp£_¡V$ + kp¡qX$Ad ¼gp¡fpCX$

fpkperZL$ kduL$fZ (Ak„syrgs) ः 
CaCl2 + Na2CO3   CaCO3 + NaCl

cpf¡ `pZu_¡ d©vy$ L$fsu hMs¡ d¡Á_¡riAd_p npfdp„ \sp fpkperZL$ a¡fapf dpV¡$ ip[åv$L$ A_¡ fpkperZL$ 
kduL$fZ gMp¡.

 k|e®âL$pi  

lqfs Öìe

 k|e®âL$pi  

lqfs Öìe
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13.3 NaCl  Aper_L$ k„ep¡S>__y„ r_dp®Z

       fpkperZL$ a¡fapf \hp\u Öìe_p fpkperZL$ k„OV$_dp„ a¡fapf \pe R>¡ A_¡ d|m `v$p\p£, âq¾$eL$p¡ hÃQ¡ 

fpkperZL$ âq¾$ep \C_¡ Sy>v$p„ NyZ^dp£ ^fphsp„ _hp `v$p\®, DÐ`pqv$sp¡ s¥epf \pe R>¡ s¡ Ap`Z¡ Å¡ey„ R>¡. A¡d       

\su hMs¡ âq¾$eL$p¡ hÃQ¡_p L¡$V$gpL$ fpkperZL$ b„^ s|V¡$ R>¡ A_¡ âq¾$ep v$fçep_ _hp fpkperZL$ b„^ \C_¡ _hp 

`v$p\® A¡V$g¡ L¡$ DÐ`pqv$sp¡ s¥epf \pe R>¡. A¡L$ AÏA¡ s¥epf L$f¡g fpkperZL$ b„^p¡_u k„¿ep A¡V$g¡ s¡ AÏ_p¡ 

b„^_p„L$ s¡ Ap`Z¡ "Öìep¡_y„ k„OV$_' `pW$dp„ iuMu Nep R>uA¡. lh¡ Ap`Z¡ fpkperZL$ b„^ A¡V$g¡ iy„ s¡ Å¡CA¡.

fpkperZL$ b„̂   (Chemical Bond) : AÏ_y„ A„sf„N Ap ̀ pW$dp„ Ap`Z¡ d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$̀ Z A_¡ d|mÖìep¡_p 

b„̂ _p„L$ hÃQ¡_p¡ k„b„̂  Å¡C Nep R>uA¡. Ddv$p hpey fpkperZL$ b„̂  s¥epf L$fsp _\u A_¡ s¡d_y„ Bg¡¼V²$p¡_ AóV$L$ / qÜL$ 

|̀Z® lp¡e R>¡. S>¡ AÏ_y„ Bg¡¼V²$p¡_ AóV$L$/ qÜL$ |̀Z® _ lp¡e s¡ fpkperZL$ b„̂  s¥epf L$f¡ R>¡. L$pfZ L¡$ fpkperZL$ b„̂  

s¥epf L$fsu hMs¡ AÏ s¡d_p b„̂ _p„L$ Bg¡¼V²$p¡__p¡ D`ep¡N L$f¡ R>¡. b„̂ _p„L$ k„¿ep S>¡V$gp„ fpkperZL$ b„̂  s¥epf \ep 

`R>u AÏ_y„ Bg¡¼V²$p¡_ AóV$L$/qÜL$ |̀Z® \pe R>¡. Bg¡¼V²$p¡_ AóV$L$/qÜL$ |̀Z® L$fhp_u b¡ âdyM `Ý^rs Å¡CA¡. 

1. Aper_L$ b„^ (Ionic Bond) ः  â\d kp¡qX$Ad 
A_¡ ¼gp¡qf_ Ap d|mÖìep¡_p AÏdp„\u kp¡qX$Ad 
¼gp¡fpCX$_y„ k„ep¡S>_ L¡$hu fus¡ s¥epf \pe R>¡ s¡ Å¡CA¡. A¡ 
dpV¡$ kp¡qX$Ad A_¡ ¼gp¡qf__y„ Bg¡¼V²$p¡_ k„ê$`Z Å¡CA¡.

 11Na -   2,8,1 ; 17Cl -  2,8,7
kp¡qX$Ad_u bpüsd L$npdp„ A¡L$ Bg¡¼V²$p¡_ lp¡hp\u s¡_p¡ 
b„̂ _p„L$ A¡L$ A_¡ ¼gp¡qf__u bpüsd L$npdp„ kps 
Bg¡¼V²$p¡_ A¡V$g¡ L¡$ AóV$L$ |̀Z® L$fhp dpV¡$ A¡L$ Ap¡R>p¡ 
lp¡hp\u ¼gp¡qf__p¡ b„̂ _p„L$ `Z A¡L$ R>¡. A¡ k„b„̂  
Ap`Z¡ Å¡CA¡. kp¡qX$Ad_p¡ AÏ s¡_u ‘M’L$npdp„_p¡ 
A¡L$ dpÓ b„̂ _p„L$ Bg¡¼V²$p¡_ Nydph¡ R>¡, Ðepf¡ s¡_u ‘L’ 
L$np bpüsd L$np b_¡ R>¡. S>¡dp„ ApW$ Bg¡¼V²$p¡_ R>¡. lh¡ 
kp¡qX$Ad_¡ |̀Z® Bg¡¼V²$p¡_ AóV$L$_u [õ\rs âpàs \pe 
R>¡, lh¡ s¡_p Bg¡¼V²$p¡__u k„¿ep 10 \C NC lp¡hp\u 
kp¡qX$Ad_p L¡$ÞÖ `f_p +11 O_âcpf_y„ k„syg_ \sy„ 
_\u A_¡ +1 O_âcpf ̂ fphsp¡ Na+  ^_Ape_ s¥epf 
\pe R>¡. ¼gp¡qf__u bpüsd L$npdp„ AóV$L$ |̀Z® L$fhp 
dpV¡$ A¡L$ Bg¡¼V²$p¡_ Ap¡R>p¡ R>¡. blpf\u A¡L$ Bg¡¼V²$p¡_ 
d¡mìep bpv$ ¼gp¡qf__y„ Bg¡¼V²$p¡_ AóV$L$ |̀Z® \pe R>¡. 
¼gp¡qf__p AÏdp„ A¡L$ Bg¡¼V²$p¡_ h^hp\u âcpf k„syg_ 
bNX¡$ R>¡ A_¡ -1 F>Zcpf ^fphsp¡ h Cl-  F>Z Ape_ 
s¥epf \pe R>¡.

kp¡qX$Ad A_¡ ¼gp¡qf_ A¡ d|mÖìep¡ kp\¡ k„ep¡Åe 

Ðepf¡ kp¡qX$Ad_p¡ AÏ s¡_p¡ b„̂ _p„L$ Bg¡¼V²$p¡_ ¼gp¡qf__p 

AÏ_¡ Ap ¡̀ R>¡ A_¡ s¡_¡ L$pfZ¡ Na+ ^_ Ape_ A_¡ 

Cl- F>Z Ape_ s¥epf \pe R>¡. rhÅsue âcpf_¡ L$pfZ¡ 

[õ\rsL$ rhÛys ApL$j®Z bm L$pd L$f¡ R>¡ A_¡ rhfyÝ^ 

âcpfu Ape_ A¡L$buÅ sfa ApL$rj®s \pe R>¡ A_¡ 

s¡d_pdp„ fpkperZL$ b„̂  s¥epf \pe R>¡. 

`fõ`f rhfyÝ^ âcpf ^fphsp ^_ Ape_ A_¡ 

F>Z Ape_ hÃQ¡ fl¡g [õ\rsL$ rhÛys ApL$j®Z bm_¡ 

L$pfZ¡ s¥epf \_pf fpkperZL$ b„̂ _¡ Aper_L$ b„̂     

A\hp rhÛys klk„ep¡S>L$ b„̂  L$l¡hpe R>¡. A¡L$ A\hp 

h^pf¡ Aper_L$ b„̂ _¡ L$pfZ¡ s¥epf \_pfp k„ep¡S>__¡ 

Aper_L$ k„ep¡S>_ L$l¡hpe R>¡. 

kp¡qX$Ad A_¡ ¼gp¡qf_ S>¡hp d|mÖìep¡ Üpfp b_sp 

kp¡qX$Ad ¼gp¡fpCX$ Aper_L$ k„ep¡S>__p Bg¡¼V²$p¡_ 

k„ê$`Z_y„ f¡MpV$_ ApL©$rs 13.3 dp„ v$ip®ìey„ R>¡. 

Ape_ `f fl¡gp +1 A_¡ -1 rhÛysâcpf_¡ L$pfZ¡ 

A¡L$ Aper_L$ b„̂  s¥epf \pe R>¡. Ape_ ̀ f S>¡V$gp¡ ̂ _-

âcpf A\hp F>Zâcpf lp¡e R>¡ s¡V$gp¡ Ape__p¡ b„̂ _p„L$ 

lp¡e R>¡ A_¡ s¡ Ape_ `p¡sp_p b„̂ _p„L$ S>¡V$gp Aper_L$ 

b„̂  s¥epf L$f¡ R>¡. 

11Na          +       17Cl                              Na+Cl- 
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13.4 MgCl2 Aper_L$ k„ep¡S>__y„ r_dp®Z

17Cl            +       12Mg      +   17Cl                        Cl- Mg2+ Cl-

2,8,7                           2,8,2                 2,8,7                        2,8,8    2,8      2,8,8

ApL©$rs 13.4 dp„ d¡Á_¡riAd A_¡ ¼gp¡qf_ Ap d|mÖìep¡dp„\u> d¡Á_¡ried ¼gp¡fpCX$ A¡ Aper_L$ k„ep¡S>_ L$C 

fus¡ s¥epf \pe R>¡ s¡ v$ip®ìey„ R>¡. 

k„b„r^s d|mÖìep¡dp„\u _uQ¡_p Aper_L$ k„ep¡S>_p¡_y„ r_dp®Z k„¿epÐdL$ Bg¡¼V²$p¡_ k„ê$`Z A_¡ Bg¡¼V²$p¡_ 

k„ê$`Z_y„ f¡MpV$_ Ap b„_¡ `Ý^rs\u v$ip®hp¡.  (A) 19K  A_¡  9F  dp„\u  K+F-, (Ap) 20Ca A_¡ 8O
 dp„\u 

Ca2+O2-

2. klk„ep¡S>L$ b„^ ः Äepf¡ kdp_ NyZ^d® ^fphsp 
AÏ_y„ k„ep¡S>_ \pe R>¡ Ðepf¡ klk„ep¡S>L$ b„̂  s¥epf     
\pe R>¡. Aphp AÏdp„ Bg¡¼V²$p¡__y„ Apv$p_-âv$p_ 
(g¡hX$-v¡$hX$) \C iL$sy„ _\u. s¡_p bv$g¡ Aphp AÏdp„ 
Bg¡¼V²$p¡__u cpNuv$pfu (sharing)\pe R>¡. cpNuv$pfu 
L$fpe¡g Bg¡¼V²$p¡_ b„_¡ AÏ_u kpdpÞe dpgdÑp b_sp 
b„_¡ AÏ_y„ Bg¡¼V²$p¡_ AóV$L$/qÜL$ |̀Z® \pe R>¡. `l¡gp 
lpeX²$p¡S>_ AÏ_y„ (H2) Dv$plfZ Å¡CA¡. 
 "AZy_y„ A„sf„N' `pW$dp„ Ap`Z¡ Å¡ey„ L¡$ 
lpeX²$p¡S>__p AÏdp„ A¡L$ Bg¡¼V²$p¡_ lp¡hp\u s¡_¡ qÜL$ ̀ |Z® 
L$fhp dpV¡$ A¡L$ Bg¡¼V²$p¡_ Ap¡R>p¡ `X$sp¡ lp¡hp\u s¡_p¡ 
b„̂ _p„L$ A¡L$ R>¡. lpeX²$p¡S>__p b¡ AÏ hÃQ¡ b„̂  s¥epf 

\sp„ b„_¡ AÏ A¡L$ kdp_ lp¡hp\u s¡Ap¡ A¡L$buÅ kp\¡ 
`p¡s`p¡sp_p Bg¡¼V²$p¡__u cpNuv$pfu L$f¡ R>¡. Ap fus¡ 
lpeX²$p¡S>__p b„_¡ AÏ_y„ Bg¡¼V²$p¡_ qÜL$ |̀Z® \pe R>¡ A_¡ 
s¡d_u hÃQ¡ fpkperZL$ b„̂  s¥epf \pe R>¡. 
 b„_¡ AÏA¡ A¡L$buÅ kp\¡ `p¡s`p¡sp_p 
b„̂ _p„L$ Bg¡¼V²$p¡__u cpNuv$pfu L$fsp S>¡ fpkperZL$ b„̂  
s¥epf \pe R>¡. s¡_¡ klk„ep¡S>L$ b„̂  L$l¡ R>¡. b¡ b„̂ _p„L$ 
Bg¡¼V²$p¡__u cpNuv$pfu\u A¡L$ klk„ep¡S>L$ b„̂  s¥epf      
\pe R>¡. lpeX²$p¡S>__p b¡ AÏ\u b_sp H2 AÏ_y„ 
f¡MpV$_ ApL©$rs 13.5 dp„ v$ip®ìey„ R>¡. b¡ AÏ hÃQ¡_p¡ 
klk„ep¡S>L$ b„̂  s¡ AÏAp¡_u k„op_¡ Å¡X$su f¡Mp Üpfp 
`Z v$ip®hu iL$pe R>¡. 

lh¡ Ap¡[¼kS>_ A_¡ lpeX²$p¡S>__p AÏdp„\u H2O _p¡ klk„ep¡S>L$ b„^ L¡$hu fus¡ s¥epf \pe R>¡ s¡ Å¡CA¡. 
(Sy>Ap¡ ApL©$rs 13.6) Ap¡[¼kS>__p AÏ_u bpüsd L$npdp„ R> Bg¡¼V²$p¡_ R>¡. A¡V$g¡ L¡$ Ap¡[¼kS>_dp„ Bg¡¼V²$p¡_ 
AóV$L$ `|Z® L$fhp dpV¡$ b¡ Bg¡¼V²$p¡_ Ap¡R>p R>¡ A_¡ Ap¡[¼kS>__p¡ b„^_p„L$ "2' R>¡. H2O AÏdp„ Ap¡[¼kS>__p¡ 
AÏ lpeX²$p¡S>__p b¡ AÏ kp\¡ b¡ klk„ep¡S>L$ b„^ L$fu_¡ `p¡sp_y„ Bg¡¼V²$p¡_ AóV$L$ `|Z® L$f¡ R>¡. Apd \su hMs¡ 
b„_¡ lpeX²$p¡S>_ AÏ_y„ Bg¡¼V²$p¡_ qÜL$ õhs„Ó`Z¡ `|Z® \pe R>¡. 

13.5 H2 klk„ep¡S>L$ AÏ_y„ r_dp®Z
H H H2

13.6  H2O klk„ep¡S>L$ AÏ_y„ r_dp®Z
H o H H2O
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1. L$p¦kdp„ Ap`¡gp `v$p¡ `¥L$u ep¡Áe `v$ Mpgu S>Áepdp„ 
cfu hp¼e `|Z® L$fp¡. 

 (^ud¡, f„Nu_, suf, S>gv$, hpk, cp¥rsL$, DÐ`pqv$s, 
fpkperZL$, âq¾$eL$, klk„ep¡S>L$, Aper_L$, AóV$L$ 
qÜL$, Apv$p_-âv$p_ cpNuv$pfu, bfpbf_y„ rQŒ, 
v|$r^ey„)
A. fpkperZL$ âq¾$ep_y„ kduL$fZ gMsu hMs¡ 

âq¾$eL$p¡ A_¡ DÐ`pqv$sp¡ hÃQ¡ .......... _u 
r_ip_u L$fhpdp„ Aph¡ R>¡. 

Ap. gp¡M„X$_y„ L$V$phy A¡ .......... fpkperZL$ a¡fapf 
R>¡. 

B. AÞ_ Mfpb \hy„ A¡ fpkperZL$ a¡fapf R>¡ A¡ 
s¡dp„ r_dp®Z \_pf rhrióV$ ....... `f\u 
Ap¡mMu iL$pe R>¡. 

C. `funp_mudp„ L$[ëiAd lpeX²$p¡¼kpBX$_p 
f„Nlu_ ÖphZdp„ aw„L$_mu\u aw„L$ dpfsp L¡$V$gpL$ 
kde `R>u ÖphZ ........ b_¡ R>¡. 

D. g]by_p fkdp„ \p¡X$p„ kp¡X$p _pMsp \p¡X$p kde 
bpv$ ka¡v$ L$Z _l]hs¹ \pe R>¡, dpV¡$ S> Ap 
........ a¡fapf R>¡. 

E. ðk_q¾$epdp„ Ap¡[¼kS>_ A¡L$ ......... R>¡. 
A¡. kp¡qX$Ad ¼gp¡fpCX$ ............. k„ep¡S>_ R>¡ 

Äepf¡ lpeX²$p¡S>_ ¼gp¡fpBX$ ......... k„ep¡S>_ 
R>¡. 

A¥. lpeX²$p¡S>_ AÏdp„ v$f¡L$ lpeX²$p¡S>_ Bg¡¼V²$p¡_ 
.......... `|Z® lp¡e R>¡. 

Ap¡. ¼gp¡qf__p b¡ AÏ hÃQ¡ Bg¡¼V²$p¡__u 
........\B_¡ Cl2 AÏ s¥epf \pe R>¡. 

2. ip[åv$L$ kduL$fZ gMu_¡ õ`óV$ L$fp¡.
A. ðk_ A¡L$ fpkperZL$ a¡fapf R>¡. 
Ap. ^p¡hp_p kp¡X$p_y„ ÖphZ Dd¡fsp cpf¡ `pZu d©vy$ 

\pe R>¡. 
B. d„v$ lpeX²$p¡¼gp¡qfL$ A¡rkX$dp„ L$mu Q|_p¡ _pMsp„ 

s¡ _l]hs¹ \pe R>¡. 
C. Mphp_p kp¡X$p_p Q|Z® `f g]by_p¡ fk _pMsp 

`f`p¡V$p v¡$Mpe R>¡. 

3. Å¡X$L$p Å¡X$p¡. 
A. âL$pi i. Bg¡¼V²$p¡_ 
 k„ïg¡jZ  Nydphhp_u âh©rÑ 
Ap. `pZu  ii. Ähg_ 
   âq¾$epdp„_p¡ âq¾$eL$
B. kp¡qX$Ad  iii. fpkperZL$ a¡fapf 
 ¼gp¡fpCX$
C. `pZudp„ duWy$  iv. klk„ep¡S>L$ b„^ 
 Ap¡Nmhy„
D. L$pb®_  v. Aper_L$ k„ep¡S>L$ 
E. ãgyAp¡qf_  vi. cp¥rsL$ a¡fapf 
A¡. d¸Á_¡riAd vii. F>Z Ape_
         b_hp_u âh©rÑ 

4.  OV$L$ AÏdp„\u _uQ¡_p k„ep¡S>_p¡ L$C fus¡ s¥epf \pe 
R>¡ s¡ Bg¡¼V²$p¡_ k„ê$`Z_p f¡MpV$_ Üpfp v$ip®hp¡. 
A. kp¡qX$Ad ¼gp¡fpCX$ 
Ap. `p¡V¡$riAd ãgyAp¡fpCX$ 
B. `pZu 
C. lpeX²$p¡S>_ ¼gp¡fpCX$ 

D`¾$d :

 sdpfp Ofdp„ s¡d S> `qfkfdp„ Å¡hp dmsp 
fpkperZL$ a¡fapf_u epv$u b_php¡ A_¡ hN®dp„ s¡ 
k„b„^u QQp® L$fp¡. 

dNS> Qgphp¡. 
HCl _p AÏdp„ s¡_p OV$L$ AÏ H A_¡ Cl hÃQ¡ A¡L$ klk„ep¡S>L$ b„̂  lp¡e 

R>¡. Ap dprlsu_¡ D`ep¡N L$fu_¡ H A_¡ Cl _p AÏ\u HCl _p¡ AÏ L$C fus¡ s¥epf 
\pe R>¡ s¡ Bg¡¼V²$p¡_ k„ê$`Z_p f¡MpV$_ Üpfp v$ip®hp¡. 

õhpÝepe
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2. DóZsp L$C fus¡ õ\p_p„sqfs \pe R>¡ ? 
3. sd_¡ DóZsp_p ¼ep ¼ep `qfZpd Mbf R>¡ ? 
ApL©$rs 14.1dp„ DóZsp_p ¼ep `qfZpd v$ip®ìep R>¡? 
 Ap`Z¡ ̀ pR>gp ̂ p¡fZdp„ iuMu Nep L¡$ DóZsp 
A¡ A¡L$ âL$pf_u DÅ® R>¡, S>¡ h^y DóZspdp_ ^fphsu 
hõsy\u Ap¡Ry>„ DóZspdp_ ^fphsu hõsy sfa âhprls 
\pe R>¡. A¡L$ hõsy_y„ DóZspdp_, s¡ hõsy L¡$V$gu W„$X$u 
L¡$ L¡$V$gu Nfd R>¡ s¡ v$ip®h¡ R>¡. W„$X$u hõsy_y„ DóZspdp_ 
Nfd hõsy_p DóZspdp_ L$fsp„ Ap¡Ry>„ lp¡e R>¡, dpV¡$ 
S> ApCõ¾$ud_y„ DóZspdp_ Qp_p DóZspdp_ L$fsp„ 
Ap¡Ry>„ lp¡e R>¡. 

Ap`Z¡ A¡ `Z Å¡ey„ L¡$ DóZsp Ap`hp\u hõsy_y„ 

14. DóZsp_y„ dp`_ A_¡ `qfZpd

epv$ L$fp¡.

14.1 DóZsp_p rhrh^ `qfZpd

âkfZ \pe R>¡ A_¡ hõsy_¡ W„$X$u L$fsp„ s¡_y„ ApLy„$Q_ \pe R>¡. s¡d S> DóZsp_¡ L$pfZ¡ Öìe_y„ Ahõ\p„sfZ \pe R>¡. 
DóZsp_p¡ SI A¡L$d Joule (Äe|g) A_¡ CGS A¡L$d Calorie (L¡$gfu) R>¡. 1cal DóZsp 4.18 J S>¡V$gu 

lp¡e R>¡. A¡L$ N°pd `pZu_y„ DóZspdp_ 10C h^pfhp dpV¡$ A¡L$ cal DÅ®_u S>ê$f `X¡$ R>¡.
NZ¡gp Dv$plfZp¡
Dv$p. 1. 1.5 kg `pZu_y„ DóZspdp_  15 0C \u         
45 0C ky^u h^pfhp dpV¡$ L¡$V$gu DÅ® Å¡Ci¡ ? S>hpb 
L¸$gfu A_¡ Äe|g b„_¡dp„ Ap`p¡. 
Ap`¡gu dprlsu : ̀ pZu_y„ Öìedp_ = 1.5 kg = 1500 
gm, DóZspdp_ saphs = 45 0C – 15 0C = 30 0C
DóZspdp_ h©[Ý^ dpV¡$ AphíeL$ DÅ® = ?
DóZspdp_ h©[Ý^ dpV¡$ AphíeL$ DÅ® (cal) = `pZu_y„ 
DóZspdp_ (gm) x DóZspdp_dp„ h©[Ý^ (0C) 
= 1500 gm x 30 0C = 45000 cal 
= 45000 x 4.18 = 188100 J
Dv$p. 2. 300 cal DóZsp Ap`hp\u `pZu_y„ DóZsp-
dp_ 10 0C h^¡ R>¡. sp¡ `pZu_y„ Öìedp_ L¡$V$gy„ li¡ ?
Ap`¡gu dprlsu : Ap`¡gu DóZsp = 300 cal, 
DóZspdp_dp„ saphs = 10 0C, `pZu_y„ Öìedp_ 
(m) = ?
DóZsp = `pZu_y„ Öìedp_ (gm) x DóZspdp_dp„ 
h©[Ý^ (0C)
300 = m x 10 
m = 30 gm 

DóZspdp_ öp¡s (Sources of Heat)

1. k|e® : k|e® ̀ ©Õhu_¡ dmsu DóZsp_p¡ kp¥\u dp¡V$p¡ öp¡s 

R>¡. k|e®_p L¡$ÞÖdp„ \_pf L¡$[ÞÖe A¡L$uL$fZ_¡ (Nuclear 
fusion)  L$pfZ¡ dp¡V$p âdpZdp„ DÅ®_y„ r_dp®Z \pe 

R>¡. L¡$[ÞÖe A¡L$uL$fZ âq¾$epdp„ lpCX²$p¡S>__p L¡$ÞÖp¡ 

k„ep¡ÅC_¡ rlguAd_p L¡$ÞÖp¡ s¥epf \pe R>¡ A_¡ s¡dp„\u 

EÅ® r_rd®rs \pe R>¡. s¡dp„_u L¡$V$guL$ DÅ® âL$pi A_¡ 

DóZsp_p õhê$`¡ `©Õhu ky^u `lp¢Q¡ R>¡. 

2. `©Õhu : `©Õhu_p L¡$ÞÖ_y„ DóZspdp_ h^y lp¡hp\u 

`©Õhu `Z DóZsp_p¡ öp¡s R>¡. Ap DóZsp_¡ c|-

Ap¥[óZL$ DÅ® L$l¡ R>¡. 

3. fpkperZL$ DÅ® : gpL$Xy„$, L$p¡gkp¡, `¡V²$p¡g, hN¡f¡ 

H^Z_p Ähg_\u H^Z_u Ap¡[¼kS>_ kp\¡ 

fpkperZL$ âq¾$ep \C_¡ DóZsp r_dp®Z \pe R>¡. 

4. rhÛys DÅ® : rhÛys DÅ® hp`fu_¡ DóZsp r_dp®Z 

L$fhp_p A_¡L$ Dv$plfZp¡ sd¡ fp¡tS>v$p Æh_dp„ Å¡ep S> 

R>¡. S>¡d L¡$ rhÛys CõÓu, rhÛys kNX$u hN¡f¡ dpV¡$ rhÛys 

`Z DóZsp_p¡ öp¡s R>¡. 

1. Ap`Z_¡ ¼ep ¼ep öp¡sdp„\u DóZsp dm¡ R>¡?
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5. AÏDÅ® : eyf¡r_Ad, \p¡qfAd S>¡hp d|ëeÖìep¡_p AÏ L¡$ÞÖ_y„ rhcpS>_ L$fhp\u M|b S> \p¡X$p kdedp„ âQ„X$ 

DÅ® A_¡ DóZsp r_dp®Z \pe R>¡. AÏDÅ® âL$ë`dp„ `Z Ap âq¾$ep hp`fhpdp„ Aph¡ R>¡. 

6. lhp : Ap`Zu Apk`pk fl¡gu lhpdp„ `Z OZu DóZsp kdprhóV$ lp¡e R>¡. 

DóZspdp_ (Temperature) ः 
L$p¡C hõsy L¡$V$gu Nfd L¡$ L¡$V$gu W„$X$u R>¡ s¡ Ap`Z¡ s¡ hõsy_¡ õ`i® L$fu_¡ ÅZu iL$uA¡ R>uA¡. `f„sy Ap`Z_¡ \sp¡ 

DóZ L¡$ W„$X$p¡ A_ych k„h¡v$_p kp`¡n lp¡e R>¡. A¡ Ap`Z¡ _uQ¡_u L©$rs_¡ Ap^pf¡ kdÆ iL$uiy„. 

L$fu Sy>Ap¡.

epv$ L$fp¡.

1. ÓZ A¡L$ kdp_ hpkZ gp¡. s¡d_¡ "A', "b' A_¡ 
"L$' _pd Ap`p¡. (ApL©$rs 14.2 Sy>Ap¡) 

2. "A' dp„ \p¡Xy„$ Nfd A_¡ "b'dp„ W„$Xy$ ̀ pZu cfp¡. "L$'dp„ 
"A' A_¡ "b' dp„\u \p¡Xy„$ \p¡Xy„$ `pZu _pMp¡. 

3. sdpfp¡ S>dZp¡ lp\ "A'dp„ A_¡ X$pbp¡ lp\ "b'dp„ 
X|$bpX$p¡ A_¡ 2-3 rdr_V$ fl¡hp v$p¡. 

4. lh¡ b„_¡ lp\ L$ dp„ X|$bpX$p¡ sd_¡ iy„ S>Zpey„ ? 

b„_¡ lp\ A¡L$ S> hpkZ_p `pZudp„, A¡V$g¡ L¡$ A¡L$ S> DóZspdp_ ^fphsp `pZudp„ X|$bpX$ép lp¡hp R>sp„ 

S>dZp lp\_¡ s¡ `pZu W„$Xy„$ S>Zpi¡ Äepf¡ X$pbp lp\_¡ s¡ S> `pZu Nfd S>Zpi¡. s¡_y„ L$pfZ iy„ li¡ s¡_p¡ rhQpf L$fp¡. 

D`f_u L©$rs `f\u sd_¡ A¡hy„ Ýep_dp„ Apìey„ li¡ L¡$ dpÓ õ`i®\u L$p¡C hõsy A\hp `v$p\®_y„ kQp¡V$ DóZspdp_ 

L$lu iL$psy„ _\u. s¡d S> Å¡ `pZu h^y Nfd L¡$ h^y W„$Xy$ lp¡e sp¡ õ`i® L$fhp\u CÅ \hp_u `Z i¼esp lp¡e 

R>¡. dpV¡$ DóZspdp_ dp`hp dpV¡$ Ap`Z_¡ L$p¡C D`L$fZ_u S>ê$f `X¡$ R>¡. DóZspdp`L$ (Thermometer) A¡ 

DóZspdp_ dp`hp dpV¡$_y„ D`L$fZ R>¡. sd¡ `pR>gp ^p¡fZdp„ DóZspdp`L$_p¡ Aæepk L$ep£ R>¡. Ap `pW$dp„ Ap`Z¡ 

DóZspdp`L$_u fQ_p rhi¡ S>Zuiy„ ?  

[õ\rsS> DÅ® A_¡ NrsS> DÅ® A¡V$g¡ iy„ ?

DóZsp A_¡ DóZspdp_ (Heat and temperature) ः DóZsp 
A_¡ DóZspdp_ hÃQ¡ iy„ saphs R>¡ ? `v$p\® AÏ\u b_¡gp¡ lp¡e R>¡ s¡ 
Ap`Z¡ ÅZuA¡ R>uA¡. `v$p\®_p AÏ kss Nrsiug lp¡e R>¡. s¡d_u 
NrsS> DÅ®_y„ Ly$g âdpZ A¡ s¡ `v$p\®_u DóZsp_p¡ dp`L$ lp¡e R>¡. Äepf¡ 
DóZspdp_ AÏ_u kfpkfu NrsS> DÅ® `f Ap^pqfs lp¡e R>¡. b¡ 
hõsy_p AÏ_u kfpkfu NrsS> DÅ® kdp_ lp¡e sp¡ s¡d_y„ DóZspdp_ 
kdp_ lp¡e R>¡. 

ApL©$rs 14.3 "A' A_¡ "b' dp„ h^y DóZspdp_ A_¡ s¡_p L$fsp„ 
Ap¡R>p„ DóZspdp_hpmp hpey_p AÏ_u Nrs v$ip®hu R>¡. AÏ `pk¡ 
v$ip®h¡g bpZ_u qv$ip A_¡ g„bpB A_y¾$d¡ AÏ_p h¡N_u qv$ip A_¡ 
`qfdpZ v$ip®h¡ R>¡. DóZ hpey_p AÏ_p¡ h¡N W„$X$p hpey_p AÏ_p h¡N 
L$fsp„ h^y R>¡. 

14.2 kp`¡n k„h¡v$_p

hpkZ "A' hpkZ "L$' hpkZ "b'

DóZ hpey W„$X$p¡ hpey 

14.3 hpey A_¡ O_dp„ AÏ_u Nrs

O_

AÏ

(A) (b)

(L$)
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 ApL©$rs "L$'dp„ O_ hõsy_p AÏ_p¡ h¡N bpZ Üpfp v$ip®ìep R>¡. O__p AÏ s¡d_u hÃQ¡_p `fõ`f bm\u 
b„^pe¡g lp¡e R>¡ A_¡ s¡\u s¡ `p¡sp_p õ\p_ `f\u rhõ\pr`s \sp _\u. DóZsp_¡ L$pfZ¡ `p¡sp_u S>ÁepA¡ S> s¡ 
Ap„v$p¡rgs \pe R>¡. S>¡V$gy„ O__y„ DóZspdp_ h^pf¡ s¡V$gp¡ s¡d_p¡ v$p¡g_ h¡N h^pf¡ lp¡e R>¡. 

^pfp¡ L¡$ "A' A_¡ "b' A¡L$ S> `v$p\®dp„\u b_¡gu b¡ hõsy R>¡. "A'_y„ Öìedp_ "b'_p Öìedp_ L$fsp„ bdÏ„ R>¡. 
^pfp¡L¡$ "A'dp„_p AÏ_u k„¿ep A¡ "b'dp„_p AÏ_u k„¿ep L$fsp„ bdZu R>¡. Å¡ "A' A_¡ "b'_y„ DóZspdp_ kdp_ 
lp¡e, A¡V$g¡ L¡$ s¡dp„_p AÏ_u kfpkfu NrsS> DÅ® kdp_ lp¡e sp¡ "A'_p AÏ_u Ly$g Nrs S> DÅ® "b'_p AÏ_u 
Ly$g Nrs DÅ® L$fsp„ bdZu li¡ A¡V$g¡ L¡$ Å¡ "A' A_¡ "b'_y„ DóZspdp_ kdp_ li¡ sp¡ `Z "A'dp„ fl¡gu DóZsp 
"b'dp„ fl¡gu DóZsp L$fsp„ bdZu li¡. 

L$fu Sy>Ap¡.
1. A¡L$ S> ApL$pf_p õV$ug_p b¡ hpkZ ("A' A_¡ "b') gp¡. 
2. "A'dp„ \p¡Xy„$ `pZu cfp¡ A_¡ "b'dp„ s¡_p L$fsp„ bdÏ„ `pZu cfp¡. b„_¡ hpkZ_p 

`pZu_y„ DóZspdp_ kdp_ R>¡. s¡_u Mpsfu L$fp¡. 
3. A¡L$ [õ`fuV$_p¡ v$uhp¡ gC_¡ "A' A_¡ "b' dp„_p `pZu_y„ DóZspdp_ 10 0C  S>¡V$gy„ h^pfp¡. b„_¡ hpkZdp„_p 

DóZspdp__¡ h^pfhp dpV¡$ sd_¡ kdp_ kde gpÁep¡ L¡$ ? 
"b' hpkZdp„_p `pZu_y„ DóZspdp_ h^pfhp dpV¡$ sd_¡ h^y kde gpÁep¡ li¡. A¡V$g¡ L¡$ kdp_ DóZspdp_ 

h^pfhp dpV¡$ sdpf¡ "b' _¡ h^y DóZsp Ap`hu `X$u A¡V$g¡ L¡$ "A' A_¡ "b' dp„_p `pZu_y„ DóZspdp_ kdp_ 
lp¡hp R>sp„ `Z "b' hpkZdp„_p `pZudp„ fl¡gu DóZsp "A' hpkZdp„_p `pZudp„ fl¡gu DóZsp L$fsp h^pf¡ li¡. 
DóZspdp_ dp`hp dpV¡$ k¡[ëkAd  (0C), a¡f¡_lpCV$ (0F) A_¡ L¡$ëìlu_ (K) A¡L$d hp`fhpdp„ Aph¡ R>¡. L¡$ëìlu_ 
A¡L$d h¥opr_L$ âep¡Np¡dp„ h`fpe R>¡. Äepf¡ AÞe b¡ A¡L$dp¡ fp¡tS>v$p ìehlpfdp„ h`fpe R>¡. Ap ÓZ¡e hÃQ¡_p¡ k„b„^ 
_uQ¡_p k|Ó Üpfp v$ip®hu iL$pe R>¡. 

(F-32)
9

= C
5

 --------(1) 

\ K = C + 273.15 --------(2)

hZ®_ 0F 0C K
`pZu_y„ DÐL$g_ tbvy$ 212 100 373
`pZu_y„ W$pfZ tbvy$ 32 0 273
Ap¡fX$p_y„ DóZspdp_ 72 23 296
`pfp_y„ DÐL$g_ tbvy$ 356.7
`pfp_y„ W$pfZ tbvy$ -38.8

bpSy>_p L$p¡óV$L$dp„ L¡$V$gpL$ rhrióV$ DóZspdp_p¡ 
k¡[ëkAk, a¡f_lpCV$ A_¡ L¡$ëìlu_ Ap ÓZ¡e A¡L$ddp„ 
Ap`¡gp R>¡ s¡ D`f_p k|Ó âdpZ¡ R>¡ s¡ s`pku Sy>Ap¡ 
A_¡ Mpgu S>Áepdp„ ep¡Áe qL„$ds gMp¡. 

NZ¡gp Dv$plfZp¡ 
Dv$p. 1. 68 0F DóZspdp_ k¡[ëkAk A_¡ L¡$[ëìl_ A¡L$ddp„ L¡$V$gy„ li¡ ? 
Ap`¡gu dprlsu : a¡f¡_lpCV$dp„ DóZspdp_ = F = 68
k¡[ëkekdp„ DóZspdp_ = C = ?, L¡$[ëìl_dp„ DóZspdp_ = K = ?
k|Ó (1) âdpZ¡,  (F-32)

9
= C

5

   \ (68-32)
9

= C
5

  \ C = 5 x 36
9

= 20 0C ; k|Ó (2) âdpZ¡, K = C + 273.15

            K = 20 + 273.15 =  293.15 K

k¡[ëkAkdp„ DóZspdp_ = 20 0C A_¡ L¡$[ëìl_dp„ DóZspdp_ = 293.15 K 
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Dv$p. 2. ¼ey„ DóZspdp_ k¡[ëkAk A_¡ a¸f¡_lpCV$ b„_¡ A¡L$ddp„ kdp_ li¡ ?
Ap`¡gu dprlsu : k¡[ëkAkdp„ DóZspdp_ C lp¡e Äepf¡ a¡f¡_lpCV$dp„ DóZspdp_ F li¡ F = C.
k|Ó (1) âdpZ¡,  (F-32)

9
= C

5

A¡V$g¡ L¡$,    (C-32)
9

= C
5

   (C-32) x 5  = C x 9
      5 C – 160 = 9 C
      4 C = - 160
C = - 40 0C = - 40 0F k¡[ëkAkdp„ A_¡ a¡f¡_lpBV$dp„ DóZspdp_ – 40 0  lp¡e Ðepf¡ kdp_ li¡. 

DóZspdp`L$ / \dp£duV$f (Thermometer) ः sdpfp 
Ofdp„ L$p¡C_¡ sph Apìep¡ lp¡e Ðepf¡ h`fpsy„ \dp£duV$f 
sd¡ Å¡ey„ li¡. s¡ DóZspdp`L$_¡ h¥v$L$ue DóZspdp`L$ 
L$l¡hpe R>¡. A¡ rkhpe buÅ âL$pf_p DóZspdp`L$ Sy>v$p„ 
Sy>v$p„ dp`_ dpV¡$ hp`fhpdp„ Aph¡ R>¡. `l¡gp kpdpÞe 
DóZspdp`L$_p L$pe® rhi¡ dprlsu d¡mhuiy„.

ApL©$rs 14.4 (A)dp„ A¡L$ DóZspdp`L$_y„ rQÓ 
v$ip®ìey„ R>¡. DóZspdp`L$dp„ A¡L$ L$pQ_u kp„L$X$u _mu 
lp¡e R>¡. A¡_p A¡L$ R>¡X$p `pk¡ azÁNp¡ lp¡e R>¡. _mudp„ 
`l¡gp `pfp¡ hp`fhpdp„ Aphsp¡, `f„sy `pfp¡ Ap`Zp„ 
dpV¡$ lpr_L$pfL$ lp¡hp\u s¡_¡ bv$g¡ lpgdp„ ApëL$p¡lp¡g 
hp`fhpdp„ Aph¡ R>¡. _mu_u h^¡gu S>Áep r_hp®s 
lp¡e R>¡ A_¡ _mu_p¡ buÅ¡ R>¡X$p¡ b„^ L$f¡gp¡ lp¡e R>¡. S>¡ 
hõsy_y„ DóZspdp_ dp`hp_y„ lp¡e s¡ hõsy_p k„`L®$dp„ 
DóZspdp`L$_p¡ azNp¡ L¡$V$gpL$ kde dpV¡$ d|L$hpdp„ Aph¡ 
R>¡. s¡\u s¡_y„ DóZspdp_ hõsy_p DóZspdp_ S>¡V$gy„ 
h^¡ R>¡. h^¡gp DóZspdp__¡ L$pfZ¡ ApëL$p¡lp¡g_y„ 
âkfZ \pe R>¡ A_¡ _mudp„ s¡_y„ õsf h^¡ R>¡. 
ApëL$p¡lp¡g_p âkfZ_p¡ NyZ^d® hp`fu_¡ (A¡_u QQp® 
Ap `pW$dp„ ApNm L$fhpdp„ Aphu R>¡.) s¡_u _mu_p 
õsf_¡ Ap^pf¡ DóZspdp_ ÅZu iL$pe R>¡ A_¡ s¡ 
âdpZ¡ DóZspdp`L$_u _mu rQŒp„qL$s L$f¡gu lp¡e R>¡. 

ApL©$rs 14.4 (b)dp„ h¥v$L$ue DóZspdp`L$ 
v$ip®ìey„ R>¡. A¡L$ r_fp¡Nu dp_hu ifuf_y„ DóZspdp_ 
37 0C lp¡e R>¡. s¡\u h¥v$L$ue DóZspdp`L$dp„ Apif¡ 
35 0C \u 42 0C v$fçep__y„ DóZspdp_ dp`u 
iL$pe R>¡. ApS>L$pg h¥v$L$ue D`ep¡N dpV¡$ D`f 
dyS>b_p DóZspdp`L$_¡ bv$g¡ qX$rS>V$g DóZspdp`L$ 
hp`fhpdp„ Aph¡ R>¡. S>¡ ApL©$rs 14.4 L$ dp„ v$ip®ìey„ R>¡. 
S>¡dp„ DóZspdp_ dp`hp dpV¡$, DóZsp_¡ L$pfZ¡ \sy„ 14.4 : rhrh^ DóZspdp`L$

âhplu_y„ âkfZ _ hp`fsp A¡L$ k„h¡v$L$ (sensor) 
hp`fhpdp„ Aph¡ R>¡, S>¡ ifufdp„\u _uL$m_pf DóZsp_y„ 
A_¡ s¡_p Ap^pf¡ DóZspdp__y„ Qp¡¼¼k dp`_ L$fu iL¡$ R>¡. 

âep¡Nipmpdp„ h`fpsp DóZspdp`L$ ApL©$rs 
14.4 (A) âdpZ¡ S> lp¡e R>¡. `f„sy. s¡_u DóZspdp_ 
dp`hp_u ndsp h^pf¡ lp¡e R>¡. s¡_p hX¡$ -40 0C 
\u 110 0C v$fçep_, A\hp s¡_p L$fsp„ `Z Ap¡Ry>„ 
L¡$ h^y DóZspdp_ dp`u iL$pe R>¡. qv$hk_p gOyÑd 
A_¡ dlÑd DóZspdp__y„ dp`_ L$fhp dpV¡$ A¡L$ 
rhrióV$ âL$pf_y„ DóZspdp`L$ hp`fhpdp„ Aph¡ R>¡. S>¡_¡ 
gOyÑd-dlÑd DóZspdp`L$ L$l¡hpdp„ Aph¡ R>¡. S>¡ 
ApL©$rs 14.4(X$)dp„ v$ip®ìey„ R>¡.   

A. 
DóZspdp`L$

b. h¥v$L$ue 
DóZspdp`L$

L$. 
qX$rS>V$g 

DóZspdp`L$

X$. 
gOyÑd dlÑd 
DóZspdp`L$
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dNS> Qgphp¡. 

A¡L$ Nfd A_¡ W„$X$u hõsy_¡ A¡L$buÅdp„ k„`L®$dp„ d|L$sp s¡ b„_¡ hÃQ¡ DóZsp_u g¡hX$ v¡$hX$ \pe R>¡. DóZ hõsy 
DóZsp Ap`¡ R>¡ A_¡ W„$X$u hõsy l¡ ip¡j¡ R>¡ s¡\u Nfd hõsy_y„ DóZspdp_ Ap¡Ry>„ \pe R>¡ A_¡ W„$X$u hõsy_y„ DóZspdp_ 
h^¡ R>¡. A¡V$g¡ L¡$ DóZ hõsy_p AÏ_u NrsS> DÅ® Ap¡R>u \su Åe R>¡ A_¡ W„$X$u hõsy_p AÏ_u NrsS> DÅ® h^su 
Åe R>¡. A¡L$ [õ\rs A¡hu Aph¡ R>¡ L¡$ Äepf¡ b„_¡_p AÏ_u kfpkfu NrsS> DÅ® kdp_ lp¡e R>¡, A¡V$g¡ L¡$ s¡d_y„ 
DóZspdp_ `Z kdp_ lp¡e R>¡. 
rhrióV$ Dódp (Specific heat) ः A¡L$d Öìedp_hpmp `v$p\®_p DóZspdp__¡ A¡L$ A„i h^pfhp dpV¡$ Å¡Csu 
Dódp_¡ rhrióV$ Dódp L$l¡hpe R>¡. s¡ ‘c’ rQŒ hX¡$ v$ip®hhpdp„ Aph¡ R>¡. S>¡_p¡ SI `Ý^rsdp„ A¡L$d J /(kg 0C) A_¡ 
CGS ̀ Ý^rsdp„ A¡L$d cal /(gm 0C) R>¡. rhrióV$ Dódp c A_¡ Öìedp_ m ̂ fphsu hõsy_y„ DóZspdp_ Ti \u Tf 
ky^u h^pfhp dpV¡$ s¡_¡ Q DÅ® v¡$hu ̀ X¡$ R>¡. S>¡ hõsy_p Öìedp_, rhrióV$ Dódp A_¡ DóZspdp_ h©[Ý^ ̀ f Ap^pqfs 
lp¡e R>¡. S>¡ Ap`Z¡ _uQ¡_p k|Ó âdpZ¡ gMu iL$uA¡ R>uA¡. 
Q = m x c x (Tf –Ti)-------(3)

`v$p\® rhrióV$ Dódp
cal /(gm 0C)

`v$p\® rhrióV$ Dódp
cal /(gm 0C)

A¡ëeyrdr_ed 0.21 gp¡M„X$ 0.11
ApëL$p¡lp¡g 0.58 sp„by 0.09
kyhZ® 0.03 `pfp¡ 0.03
lpeX²$p¡S>_ 3.42 `pZu 1.0

Sy>v$p„ Sy>v$p„ `v$p\p£_u rhrióV$ 
Dódp Sy>v$u Sy>v$u lp¡e R>¡. ApNm_p 
^p¡fZdp„ Ap`Z¡ A¡ rhi¡ h^y dprlsu 
d¡mhuiy„. bpSy>_p L$p¡¡óV$L$dp„ L¡$V$guL$ 
hõsy_u rhrióV$ Dódp Ap`u R>¡. 

L¸$gfudp`L$ (Calorimeter) ः Ap`Z¡ Å¡ey„ L¡$ hõsy_y„ 
DóZspdp_ dp`hp dpV¡$ DóZspdp`L$ hp`fhpdp„ Aph¡ 
R>¡. hõsy_u DóZsp_¡ dp`hp dpV¡$ L¸$gfudp`L$ hp`fhpdp„ 
Aph¡ R>¡. Ap D`L$fZ Üpfp L$p¡C fpkperZL$ L¡$ cp¥rsL$ 
âq¾$epdp„ blpf `X$su A\hp ip¡jpsu DóZsp_y„ dp`_ 
L$fu iL$uA¡ R>uA¡. ApL©$rs 14.5 dp„ A¡L$ L¸$gfudp`L$ 
v$ip®ìey„ R>¡. S>¡dp„ A¡L$ \dp£k ãgpõL$ âdpZ¡ A„v$f A_¡ 
blpf A¡hp b¡ hpkZ lp¡e R>¡. S>¡\u A„v$f_p hpkZdp„ 
d|L$¡gu hõsy_u DóZsp A„v$f\u blpf S>B iL$su _\u, 
s¡d S> blpf_u DóZsp A„v$f Aphu iL$su _\u. A¡V$g¡ 
L¡$ A„v$f_y„ hpkZ A_¡ s¡dp„_u hõsy Ap¥[óZL$ ×[óV$A¡ 
Apk`pk_u hõsy\u Argàs fpMhpdp„ Aph¡ R>¡. Ap 
hpkZ sp„bp_y„ lp¡e R>¡. S>¡dp„ DóZspdp_ dp`hp dpV¡$ 
A¡L$ DóZspdp`L$ A_¡ âhplu_¡ lgphhp dpV¡$ A¡L$ L$p„X$u 
b¡kpX¡$gu lp¡e R>¡. 

1. L¸$gfudp`L$ ip dpV¡$ sp„bp_y„ b_phhpdp„ Aph¡ R>¡ ? 
2. sph Aph¡ Ðepf¡ dçdu L$`pm `f W„$X$p `pZu_p `p¡sp 

d|L¡$ R>¡. ip dpV¡$ ? 

L¸$gfudp`L$dp„ A¡L$ [õ\f DóZspdp_hpmy„ 
`pZu fpMhpdp„ Aph¡ R>¡. s¡dp„ L$p¡C Nfd hõsy                                     
_pMhpdp„ Aphsp s¡ hõsy, `pZu A_¡ A„v$f_p hpkZ 
hÃQ¡ DóZsp_u g¡hX$v¡$hX$ \pe R>¡ A_¡ s¡\u s¡d_y„ 
DóZspdp_ kdp_ \pe R>¡. L¸$gfudp`L$dp„_p A„v$f_y„ 
hpkZ A_¡ s¡dp„_p `v$p\®_¡ Apk`pk_u buÆ b^u 
hõsyAp¡\u A_¡ hpsphfZ\u Ap¥[óZL$ ×[óV$A¡ Argàs 
fpMhpdp„ Aphsp DóZ hõsyA¡ Ap`¡gu Ly$g DóZsp 
A_¡ `pZu s\p L¡$gfudp`L¡$ N°lZ L$f¡gu Ly$g DóZsp 
kdp_ lp¡e R>¡. 

A¡ S> âdpZ¡ L¸$gfudp`L$dp„ Nfd hõsy_¡ bv$g¡ 
W„$X$u hõsy _pMsp, s¡ hõsy `pZudp„\u DóZsp 
N°lZ L$fi¡ A_¡ s¡_y„ DóZspdp_ h^i¡. `pZu_u 
A_¡ L¸$gfudp`L$_u DóZsp Ap¡R>u \i¡ A_¡ s¡d_y„ 
DóZspdp_ Ap¡Ry>„ \i¡. 

^pfp¡ L¡, L¸$gfudp`L$_p A„v$f_p hpkZ_y„ Öìedp_ 
‘mC’ A_¡ DóZspdp_ ‘TI’  R>¡ A_¡ s¡dp„ cf¡gp 
`pZu_y„ Öìedp_ ‘mW’  R>¡. `pZu_y„ DóZspdp_ 
L¸$gfudp`L$_p DóZspdp_ S>¡V$gy„ S> A¡V$g¡ L¡$ ‘TI’ li¡. 
s¡dp„ Ap`Z¡ ‘mO’  Öìedp_ A_¡ ‘TO’ DóZspdp_ 
^fphsu hõsy _pMu. TO A¡ TI L$fsp„ h^y lp¡hp\u s¡ 
hõsy `pZu_¡ A_¡ L¸$gfudp`L$_¡ DóZsp Ap`i¡ A_¡ 
S>ëv$u S> ÓZ¡e_y„ DóZspdp_ kdp_ \i¡. 
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Ap A„rsd DóZspdp__¡ Ap`Z¡  ‘TF’ L$l¡iy„. 

hõsyA¡ Ap`¡gu Ly$g DóZsp (QO) A¡ `pZuA¡ N°lZ 

L$f¡gu DóZsp (QW) A_¡ L¡$gfudp`L¡$ N°lZ L$f¡gu 

DóZsp (QW) _p kfhpmp S>¡V$gu li¡. Ap kduL$fZ 

Ap`Z¡ _uQ¡ âdpZ¡ gMu iL$uA¡. 

QO = QW + QC ------ (4) 
D`f Å¡ey„ s¡ âdpZ¡, Qo, QW A_¡ QC A¡ 

Öìedp_, DóZspdp_dp„ a¡fapf A¡V$g¡ L¡$ DT  (X¡$ëV$p 

V$u) A_¡ ̀ v$p\p£_u rhrióV$ Dódp ̀ f Ap^pqfs lp¡e R>¡. 

L¡$gfu dp`L$_p `v$p\®_u, `pZu_u A_¡ Nfd hõsy_p 

`v$p\®_u rhrióV$ Dódp ¾$di: CC, CW A_¡ Co lp¡e 

sp¡, k|Ó (3) _p¡ D`ep¡N L$fsp„, 
QO = mO x DTO x CO ,      DTO = TO – Tf

QW = mW x DTW x CW ,   DTW = Tf – Ti

QC = mC x DTC x CC ,    DTC = Tf – Ti = DTW

k|Ó (4) âdpZ¡, mO x DTO x CO = mW x DTW x CW + mC x DTC x CC -----------------(5) 
Ap`Z¡ b^p„ DóZspdp_ A_¡ Öìedp__y„ dp`_ L$fu iL$uA¡ R>uA¡. s¡d S> L¸$gfudp`L$_u A¡V$g¡ L¡$ sp„bp_u 

rhrióV$ Dódp Mbf lp¡e sp¡ hõsy_p `v$p\®_u rhrióV$ Dódp Ap`Z¡ k|Ó (5)_p¡ D`ep¡N L$fu_¡ ip¡^u iL$uA¡ R>uA¡. 
A¡ rhi¡ Ap`Z¡ ApNm_p ^p¡fZdp„ h^y Aæepk L$fuiy„.  

NZ¡gp Dv$plfZp¡ 
Dv$p. ः ̂ pfp¡ L¡$ L¸$gfudp`L$, s¡dp„ fl¡gy„ ̀ pZu A_¡ s¡dp„ _pM¡gu sp„bp_u Nfd hõsy_y„ Öìedp_ kdp_ R>¡. Nfd hõsy_y„ 
DóZspdp_ 60 0C A_¡ `pZu_y„ DóZspdp_ 30 0C R>¡. sp„bp_u A_¡ `pZu_u rhrióV$ Dódp ¾$di: 0.09 cal / 
(gm 0C) A_¡ 1 cal / (gm 0C) R>¡. `pZu_y„ A„rsd DóZspdp_ L¡$V$gy„ li¡ ? 
Ap`¡gu dprlsu : mo = mw = mc, = m, Ti = 30 0C, To = 60 0C Tf = ?
k|Ó (4) `f\u,  m x (60 - Tf) x 0.09
 = m x (Tf - 30) x 1 + m x (Tf – 30) x 0.09
\ (60 - Tf) x 0.09 =  (Tf - 30) x 1.09 
60 x 0.09 + 30 x 1.09 = ( 1.09 + 0.09) Tf

Tf  = 32.29 0C
`pZu_y„ A„rsd DóZspdp_ 32.29 0C li¡. 
DóZsp_p `qfZpd (Effects of heat) 

`pR>gp ^p¡fZdp„ Ap`Z¡ `v$p\® `f DóZsp_p b¡ `qfZpd Å¡ep R>¡. 1. ApLy„$Q_/âkfZ, 2. Ahõ\p„sfZ. 
Ap `pW$dp„ Ap`Z¡ âkfZ rhi¡ h^y dprlsu d¡mhuiy„. Ahõ\p„sfZ rhi¡ Ap`Z¡ ApNm_p ^p¡fZdp„ h^y dprlsu 
d¡mhuiy„. 
âkfZ (Expansion) 

L$p¡C `Z `v$p\®_¡ DóZsp Ap`sp s¡_y„ DóZspdp_ h^¡ R>¡. s¡d S> s¡_y„ âkfZ \pe R>¡. \_pfy„ âkfZ s¡_p 
DóZspdp__u h©[Ý^ `f Ap^pqfs lp¡e R>¡. DóZsp_¡ L$pfZ¡ O_, âhplu A_¡ hpey A¡d v$f¡L$ `v$p\p£_y„ âkfZ         
\pe R>¡.

blpf_y„ hpkZ

A„v$f_y„ 
hpkZ

lgphhp_p¡ krmep¡

14.5 L¸$gfudp`L$

lhp_y„ 
`p¡gpZ

DóZspdp`L$

DóZspfp¡^L$ Y$p„L$Ï„

DóZspfp¡^L$ 
^pf

lgphhp_p¡ krmep¡
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O__y„ âkfZ (Expansion of solids)  
f¡rML$ âkfZ (Linear Expansion) ः DóZsp-
dp_dp„ h©[Ý^_¡ L$pfZ¡ spf A\hp krmep_p ê$̀ dp„ fl¡g 
O_`v$p\®_u g„bpBdp„ \_pfu h©[Ý^_¡ f¡rML$ âkfZ L$l¡ R>¡.  

A¡L$ l1 g„bpB_p krmep_y„ DóZspdp_ T1 \u 
T2 ky^u h^pfsp s¡_u g„bpB l2 \pe R>¡. krmep_u 
g„bpBdp„ h©[Ý^ A¡ krmep_u d|m g„bpB A_¡ DóZsp-
dp_dp„ h©[Ý^_p (DT= T2 – T1) âdpZdp„ lp¡e R>¡. 
A¡V$g¡ L¡$ g„bpBdp„ \sp¡ a¡fapf _uQ¡ dyS>b gMu iL$pe. 
g„bpBdp„ \sp¡ a¡fapf a d|m g„bpB x DóZspdp_dp„ a¡fapf 
\ l2 – l1 a l1 x DT 
\ l2 – l1 = l x l1 x DT ------------(6)
\ l2 =l1 (1+ l DT) --------------(7)

Al] l (g¸çbX$p) [õ\fp„L$ R>¡ A_¡ s¡_¡ `v$p\®_p¡ 
f¡rML$ âkfZp„L$ L$l¡ R>¡.

 Sy>v$p„ Sy>v$p„ `v$p\p£_p âkfZp„L$ Sy>v$p„ Sy>v$p„ lp¡e 
R>¡. D`f_p k|Ó `f\u A¡ S>ZpC Aph¡ R>¡ L¡$, b¡              
`v$p\p£_p kdp_ g„bpB_p krmep_y„ DóZspdp_ kdp_ 
`qfdpZ\u h^pfsp (A¡V$g¡ L¡$ DT kdp_ lp¡e Ðepf¡) 
S>¡ `v$p\®_p¡ âkfZp„L$ h^pf¡ li¡ s¡ `v$p\® h^y âkfZ 
`pdi¡ A_¡ s¡ `v$p\®_p krmep_u g„bpB h^pf¡ h^i¡. 

D`f_p k|Ó `f\u Ap`Z¡ `v$p\®_p¡ âkfZp„L$       
_uQ¡ âdpZ¡ gMu iL$uA¡. 

l = (l2 - l1)/ (l1 DT) ----------(8)
A¡V$g¡ L¡$ âkfZp„L$ A¡L$ A¡L$d g„bpB_p krmep_y„ 

DóZspdp_ A¡L$d\u h^pfsp s¡\u g„bpBdp„ \sp¡ 
a¡fapf v$ip®h¡ R>¡. D`f_p k|Ó `f\u A¡ S>Zpe R>¡ L¡$ 
âkfZp„L$_p¡ A¡L$d DóZspdp_ A¡L$d_p ìeõs A¡V$g¡ 
L¡$ 1/0C lp¡e R>¡. _uQ¡_p L$p¡óV$L$dp„ L¡$V$gpL$ `v$p\p£_p 
âkfZp„L$ Ap`¡gp R>¡.

O_`v$p\® f¡rML$ âkfZp„L$
x 10-6 (1/0C)

âhplu 
`v$p\® 

O_ue âkfZp„L$  
x 103 (1/0C)

hpey `v$p\® âkfZp„L$ 
x 103  (1/0C)

sp„by 17 AëL$p¡lp¡g 1.0 lpeX²$p¡S>_ 3.66
A¡ëeyrdr_ed 23.1 `pZu 0.2 rlguAd 3.66
gp¡l 11.5 `pfp¡ 0.2 _peV²$p¡S>_ 3.67
Qp„v$u 18 ¼gp¡fp¡ap¡d® 1.3 këaf X$peAp¸¼kpCX$ 3.90

14.6 ः L¡$V$gpL$ `v$p\®_p âkfZp„L$

NZ¡gp Dv$plfZp¡ 
Dv$p. ः A^p® duV$f g„bpB_p õV$ug_p krmep_y„ DóZspdp_ 60 0C h^pfsp s¡_u g„bpBdp„ L¡$V$gu h©[Ý^ \i¡ ? 
õV$ug_p¡ f¡rML$ âkfZp„L$ = 0.000013 1/0C  R>¡. 
Ap`¡gu dprlsu : krmep_u d|m g„bpB = 0.5 m, DóZspdp_dp„ h©[Ý^ = 60 0C, g„bpBdp„ h©[Ý^ = D l = ?
k|Ó (6) hp`fsp, D l = l x l1 x DT = 0.000013 x 0.5 x 60 = 0.00039 m
g„bpBdp„ h©[Ý^ = 0.039 cm
O__y„ kdsgue âkfZ (Planar expansion of solids) ः O__p f¡rML$ âkfZ âdpZ¡ S> O__p `sfp_y„ 
DóZspdp_ h^pfsp„ s¡_y„ n¡Óam h^¡ R>¡. s¡_¡ O__y„ kdsgue âkfZ L$l¡hpe R>¡. s¡ _uQ¡_p k|Ódp„ Ap`¡gy„ R>¡.  

A2 = A1 (1 + sDT)----------------------(9)
Al] DT A¡ DóZspdp_dp„ \e¡gp¡ a¡fapf s¡d S> A1 A_¡ A2 A¡ `sfp_y„ iê$Aps_y„ A_¡ A„rsd n¡Óam R>¡. 

s (rkÁdp) A¡ `v$p\®_p¡ qÜOpsu A\hp kdsgue âkfZp„L$ R>¡.
O__y„ O_ue âkfZ (Volumetric expansion of solids) ः `sfp_u S>¡d S> O__p rÓ`qfdpZue VyL$X$p_¡ 
DóZsp Ap`sp s¡_y„ b^u bpSy>\u âkfZ \pe R>¡ A_¡ s¡_y„ L$v$ h^¡ R>¡. s¡_¡ O__y„ ^_ue âkfZ L$l¡ R>¡. Ap h©[Ý^_y„ 
k|Ó Ap`Z¡ _uQ¡ dyS>b gMu iL$uA¡. 
V2 = V1 (1 + bDT)--------------(10) Al] DT A¡ DóZspdp_dp„ \e¡gp¡ a¡fapf s¡d S> V2 A_¡ 
V1 A¡ O_ `v$p\®_p A„rsd A_¡ iê$Aps_p L$v$ R>¡.  b (buV$p) A¡ `v$p\p£_p¡ O_ue âkfZp„L$ R>¡. 
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iy„ sd¡ ÅZp¡ R>p¡?

sd¡ f¡ëh¡_p \p„cgp Å¡ep R>¡ L¡$ ? s¡ km„N gp„bp lp¡sp 
_\u. ApL©$rs 14.7dp„ v$ip®ìep dyS>b s¡dp„ Qp¡½$k r_ròs 
A„sf¡ \p¡X$u apV$ fpMhpdp„ Aph¡ R>¡. S>¡\u DóZspdp_dp„ 
\sp a¡fapf âdpZ¡ s¡_u g„bpB Ap¡R>u A\hp h^y \hp_u 
i¼esp fl¡ R>¡. Å¡ Ap apV$ _ fpMuA¡ sp¡ DóZsp_¡ L$pfZ¡ 
âkfZ \hp\u s¡ `pV$p hp„L$p hm¡ R>¡ A_¡ AL$õdps \hp_y„ 
Å¡Md Dv¹$ch¡ R>¡.

âhplu_y„ âkfZ (Expansion of liquids)  
âhplu_p¡ Qp¡½$k ApL$pf lp¡sp¡ _\u. `Z s¡_y„ 

Qp¡½$k L$v$ lp¡e R>¡. dpV¡$ Ap`Z¡ D`f_p k|Ó âdpZ¡ 
âhplu_p¡ ^_ue âkfZp„L$ gMu iL$uA¡ R>uA¡. 
V2 = V1 (1 + b DT)-------------(11)

Al] DT A¡ DóZspdp_dp„ \sp¡ a¡fapf R>¡, V2 
A_¡ V1 A¡ âhplu_y„ R>¡hV$_y„ A_¡ iê$Aps_y„ L$v$ R>¡ A_¡ 
b A¡ âhplu_p¡ âkfZp„L$ R>¡. 

dNS> Qgphp¡. 

f¡gh¡_p `pV$p_u S>¡d S>, âkfZ_¡ L$pfZ¡ D_pmpdp„ `yg_u g„bpB h^hp_u `Z i¼esp lp¡e R>¡. 
X¡$ÞdpL®$dp„ Aph¡g 18 km gp„bp The great belt bridge `yg_u g„bpB D_pmpdp„ 4.7 m h^¡ R>¡. dpV¡$ 
`yg_u fQ_pdp„ `Z âkfZ dpV¡$ Å¡NhpC fpMhpdp„ Aph¡ R>¡. 

fp¡tS>v$p Æh_dp„ âhplu_p âkfZ_p¡ sd_¡ Mbf 
lp¡e s¡ D`ep¡N gMp¡. 

DóZsp_y„ `pZu `f \sy„ `qfZpd A¡ buÅ âhplu 
`f \_pf `qfZpd L$fsp„ \p¡Xy„$ rcÞ_ lp¡e R>¡. A¡_¡ 
`pZu_y„ Ak„Ns ApQfZ L$l¡ R>¡. A¡_p rhi¡ Ap`Z¡ 
ApNm_p ^p¡fZdp„ iuMuiy„. 
hpey_y„ âkfZ (Expansion of gases) 

hpey_¡ Qp¡½$k L$v$ `Z lp¡sy„ _\u. hpey_¡ DóZsp 
Ap`sp s¡_y„ âkfZ \pe R>¡. `f„sy hpey_¡ A¡L$ Qp¡½$k 
ApL$pf_u bpV$gudp„ b„^ L$fsp„ s¡_y„ L$v$ h^u iL$sy„ _\u. 
`Z s¡_y„ v$bpZ h^¡ R>¡ s¡ ApL©$rs 14.7dp„ v$ip®ìe„y R>¡. 

ApL©$rs 14.7 Å¡C_¡ _uQ¡_p âñp¡_p DÑf Ap`p¡. 
1. O_sp = Öìedp_/ L$v$ Ap k|Ó A_ykpf b„qv$õs 

bpV$gudp„_p hpey_„y DóZspdp_ h^pfsp s¡_u O_sp 
`f iy„ `qfZpd \i¡ ? 

2. bpV$gu b„qv$õs _ lp¡e A_¡ s¡dp„ A¡L$ kfL$sp¡ v$Ë$p¡ 
b¡kpX¡$gp¡ lp¡e sp¡ hpey_u O_sp `f s¡_y„ iy„ `qfZpd 
\i¡ ? 

 s¡\u v$bpZ [õ\f fpMu_¡ hpey_y„ âkfZ dp`hpdp„ 
Aph¡ R>¡. Aphp âkfZp„L$_¡ [õ\f v$bpZ âkfZp„L$ 
L$l¡hpe R>¡. s¡ _uQ¡_p k|Ó hX¡$ fS|> L$fpe R>¡.

V2 = V1 (1 + b DT)--------------(12)
Al] DT A¡ DóZspdp_dp„ \sp¡ a¡fapf V2 A_¡ V1 

s\p hpey_p kdp_ v$bpZ¡ A„rsd A_¡ iê$Aps_y„ L$v$ 
R>¡. b hpey_p¡ [õ\f v$bpZ âkfZp„L$ R>¡.  

b_®f

kfL$_pfp¡ v$Ë$p¡
_ kfL$sp¡ v$Ë$p¡

hpeydp„_p AÏ_u 
Nrs

14.7 DóZsp_y„ hpey `f `qfZpd
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dNS> Qgphp¡. 

1. A. dpfp¡ Å¡X$uv$pf L$p¡Z ? 
 "A' S|>\   "b' S|>\

A. r_fp¡Nu dp_hu ifuf_y„ DóZspdp_ (i) 296 K  
Ap. ̀ pZu_y„ DÐL$g_ tbvy$  (ii) 98.6 0F
B. Ap¡fX$p_y„ DóZspdp_ (iii) 0 0C
C. `pZu_y„ W$pfZtbvy$ (iv) 212 0F

 B. L$p¡Z kpQy„ bp¡g¡ R>¡ ? 
A. `v$p\®_y„ DóZspdp_ Äe|gdp„ dp`hpdp„ Aph¡ R>¡. 
Ap. DóZsp Nfd hõsy\u W„$X$u hõsy sfa hl¡ R>¡. 
B. DóZsp_p¡ A¡L$d Äe|g R>¡. 
C. DóZsp Ap`sp hõsy_y„ ApLy„$Q_ \pe R>¡. 
D. O__p AÏ õhs„Ó lp¡e R>¡.
E. Nfd hõsy_p AÏ_u kfpkfu NrsS> DÅ® W„$X$u 

hõsy_p AÏ_u kfpkfu NrsS> DÅ® L$fsp Ap¡R>u 
lp¡e R>¡. 

 C. ip¡^p¡ sp¡ dmi¡. 
A. ............ dp`hp dpV¡$ DóZspdp`L$ h`fpe R>¡. 
Ap. DóZsp dp`hp dpV¡$ ......... D`L$fZ h`fpe R>¡. 
B. DóZspdp_ A¡ hõsy_p AÏ_p ........... NrsS> 

DÅ®_y„ âdpZ lp¡e R>¡. 
C. A¡L$ hõsy_u DóZsp A¡ s¡dp AÏ_u ......... 

NrsS> DÅ®_y„ âdpZ lp¡e R>¡. 
2. r_riN„^pA¡ Qp b_phhp dpV¡$ Qp_p OV$L$p¡ _pMu_¡ 

hpkZ kp¥f Q|gpdp„ d|¼ey„. rihp_uA¡ s¡hy„ S> hpkZ 
N¸k `f d|¼ey„. L$p¡_u Qp S>ëv$u s¥epf \i¡ ? ip dpV¡$ ? 

3. V|„$L$dp„ DÑf gMp¡. 
A. h¥v$L$ue DóZspdp`L$_y„ hZ®_ L$fp¡. s¡dp„ A_¡ 

âep¡Nipmpdp„ h`fpsp DóZspdp`L$dp„ iy„ saphs 
lp¡e R>¡ ?

Ap. DóZsp A_¡ DóZspdp_dp„ iy„ saphs R>¡ ? s¡_p 
A¡L$dp¡ ¼ep? 

B. L¸$gfudp`L$_u fQ_p ApL©$rs krls kdÅhp¡.
C. f¡ëh¡_p `pV$pdp„ Qp¡½$k A„sf¡ ip dpV¡$ apV$ fpMhpdp„ 

Aph¡ R>¡ s¡ õ`óV$ L$fp¡. 
D. hpey A_¡ âhplu_p¡ âkfZp„L$ A¡V$g¡ iy„ s¡ k|Ó Üpfp 

õ`óV$ L$fp¡. 

4. _uQ¡_p Dv$plfZp¡ NZp¡. 
A. a¡f¡_lpCV$ A¡L$ddp„ L¡$V$gy„ DóZspdp_ lp¡e sp¡ s¡ 

k¡[ëkAk A¡L$d_p DóZspdp__„y bdÏ„ li¡ ? 
    (S>hpb : 320 0F)
Ap. A¡L$ `yg 20 m g„bpB_p gp¡M„X$_p krmep\u s¥epf 

L$ep£ R>¡. 18 0C DóZspdp_ lp¡e Ðepf¡ b¡ krmep 
hÃQ¡ 4 cm A„sf R>¡. L¡$V$gp DóZspdp_ ky^u s¡ 
`yg ky[õ\rsdp„ fl¡i¡ ?   

    (S>hpb : 35.4 0C)
B. 150C DóZspdp_¡ Apea¡g V$p¸hf_u KQpB 

324m lp¡e A_¡ s¡ V$p¸hf gp¡M„X$_p¡ lp¡e sp¡, 300C 
DóZspdp_¡ s¡_u KQpB L¡$V$gp cm h^i¡ ?                                   

(S>hpb : 5.6 cm)
C. "A' A_¡ "b' ̀ v$p\®_u rhrióV$ Dódp ¾$di: c A_¡ 

2c R>¡ "A'_¡ Q A_¡ "b'_¡ 4Q S>¡V$gu DóZsp 
Ap`sp s¡d_p DóZspdp_dp„ kdp_ a¡fapf \pe 
R>¡. Å¡ "A'_y„ Öìedp_ m lp¡e sp¡ "b'_y„ Öìedp_ 
L¡$V$gy„ li¡ ?                                            

(S>hpb : 2 m)
D. 3 kg Öìedp_ ^fphsu hõsy 600 L¡$gfu DÅ® âpàs 

L$f¡ R>¡ Ðepf¡ s¡_y„ DóZspdp_ 10 0C \u 70 0C ky^u 
h^¡ R>¡. hõsy_p `v$p\®_u rhrióV$ Dódp L¡$V$gu R>¡ ?     

(S>hpb : 0.0033 cal /(gm 0C))
D`¾$d :

 qÜ^psy `Ë$u (bimetallic strip) rhi¡ dprlsu 
d¡mhp¡ A_¡ s¡_p¡ D`ep¡N L$fu_¡ A[Á_k|QL$ e„Ó L¡$hu 
fus¡ b_phhpdp„ Aph¡ R>¡ s¡ rhi¡ hN®dp„ QQp® L$fp¡. 

hpey_¡ DóZsp Ap`sp s¡_u O_sp Ap¡R>u \pe R>¡. A¡_p¡ D`ep¡N ApL©$rs 14.1dp„ 
¼ep rQÓdp„ Å¡hp dm¡ R>¡ ? 

õhpÝepe
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15. Ýhr_ 

Ýhr_ L¡$hu fus¡ r_dp®Z \pe R>¡?

_pv$L$pV$p_¡ L$X$L$ fbf_p Vy$L$X$p `f d|L$sp s¡_u cyÅ_y„ 
L„$`_ \hp_u iê$Aps \pe R>¡. A¡V$g¡ L¡$ s¡d_y„ ApNm-`pR>m                     
r_esL$prgL$ (periodic)  lg_Qg_ iê$ \pe R>¡. Ap lg_
Qg__¡ L$pfZ¡ iy„ \pe R>¡ s¡ Ap`Z¡ ¾$dhpf Å¡Ciy„ ? 

ApL©$rs 15.2 (b)dp„ v$ip®ìep dyS>b, _pv$L$pV$p_u cyÅ 
A¡L$buÅ\u v|$f S>sp„ cyÅ_u Apk`pk_u lhp_y„ v$bpZ syg_pdp„ 
h^¡ R>¡. 

ApL©$rsdp„ lhpdp„_p¡ cpN A `pk¡ DÃQ v$bpZ_u [õ\rs 
r_dp®Z \pe R>¡. DÃQ v$bpZ A_¡ DÃQ O_sphpmp Ap 
cpN_¡ k„`uX$_/ k„L$p¡Q_ (Compression) L$l¡ R>¡. L„$`__u 
ApNm_u [õ\rsdp„ _pv$L$pV$p_u cyÅ A¡L$buÅ_u `pk¡ Aphsp, 
ApL©$rs 15.2 (L$) dp„ v$ip®ìep dyS>b, cyÅ `pk¡_u lhp `psmu 
\pe R>¡  A_¡  Ðep„_u  (cpN A `pk¡_u)  lhp_y„  v$bpZ  Ap¡Ry>„ 
\pe R>¡. Ap¡Ry>„ v$bpZ A_¡ Ap¡R>u O_sphpmp Ap cpN_¡ rhfg_ 
(Rarefaction) L$l¡ R>¡. 

cyÅ

Ap^pf

15.2 _pv$L$pV$pÜpfp Ýhr__y„ r_dp®Z

(A)

(b)

(L$)

dNS> Qgphp¡. 

15.1 ः _pv$L$pV$p

epv$ L$fp¡.

Ýhr__y„ r_dp®Z (Production of Sound) 
L$p¡C hõsy_y„ L„$`_ \pe sp¡ s¡dp„\u Ýhr__y„ r_dp®Z \C iL¡$ R>¡. s¡ Ap`Z¡ iu¿ep 

R>uA¡. Aphp L„$`__¡ L$pfZ¡ Ýhr_ L¡$hu fus¡ r_dp®Z \pe R>¡ s¡ Ap`Z¡ _pv$L$pV$p_y„ 
(Tuning Fork) Dv$plfZ gC_¡ kdÆA¡. _uQ¡ ApL©$rs 15.1 dp„ _pv$L$pV$p_y„ rQÓ 
v$ip®ìey„ R>¡.

A¡L$ Ap^pf A_¡ b¡ cyÅ ^fphsp¡ Ap _pv$L$pV$p¡ ^psydp„\u b_¡gp¡ R>¡. 
ApL©$rs 15.2 (A) dp„ [õ\f _pv$L$pV$p¡ v$ip®ìep¡ R>¡. _pv$L$pV$p_u Apk`pk_u 

lhp_u [õ\rs v$ip®hhp dpV¡$ Dcu f¡Mp_p¡ D`ep¡N L$ep£ R>¡. Al] Dcu f¡MpAp¡ 
hÃQ¡_y„ A„sf kdp_ R>¡. s¡_p¡ A\® A¡ \ep¡ L¡$ lhpdp„_p hpey_p AÏ A¡L$buÅ\u 
kfpkfu kdp_ A„sf¡ R>¡ A_¡ s¡_¡ L$pfZ¡ lhp_y„ kfpkfu v$bpZ A, B A_¡ C A¡d 
ÓZ¡e õ\m¡ kfMy „ S> R>¡.

`f„sy ApS> kde¡ `l¡gp k„`uX$_ [õ\rsdp„_u lhp_p AÏ (ApL©$rs 15.2 (b), cpN A) `p¡sp_u DÅ® 
ApNm_p cpN_p AÏ_¡ (cpN B) Ap`sp Ðep„_u lhp k„`uX$_ [õ\rsdp„ Aph¡ R>¡. (Sy>Ap¡ ApL©$rs 15.2 (L$), 
cpN B) cyÅ_p Ap âL$pf_p kss Arsie h¡N\u \_pf r_esL$prgL$ lg_Qg__¡ L$pfZ¡ lhpdp„ k„`uX$_ A_¡ 
rhfg__u dprgL$p r_dp®Z \pe R>¡ A_¡ _pv$L$pV$p\u v|$f ky^u âkfu Åe R>¡ A¡_¡ S> Ýhr_ sf„N (sound wave)  
L$l¡hpe R>¡. Ap Ýhr_ sf„N L$p_ ̀ f ̀ X$sp L$p__p¡ ̀ X$v$p¡ L„$r`s \pe R>¡ A_¡ s¡_p Üpfp dNS> ky^u rhrióV$ k„v¡$i ̀ lp¢Q¡ 
R>¡ A_¡ Ap`Z_¡ Ýhr_ k„cmpep_u ÅZ \pe R>¡. 

lhpdp„ Ýhr_ sf„N r_dp®Z \sp lhp ApNm ApNm Åe R>¡ A_¡ lhp_p 
AÏ `p¡sp_u S>ÁepA¡ S> ApNm-`pR>m \C_¡ a¼s k„`uX$_ A_¡ rhfg__u  
[õ\rs ApNm_u lhpdp„ r_dp®Z \su fl¡ R>¡ ? Aphy„ ip\u \pe R>¡ ? 
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Ýhr_ âkpfZ A_¡ dpÝed (Propagation of Sound and 
Medium) : `pR>m_p ^p¡fZdp„ Ap`Z¡ iu¿ep R>uA¡ L¡$ lhp, `pZu 
A\hp O_ dpÝedp„\u sf„N_p ê$`dp„ âhpk L$fu_¡ Ýhr_ Ap`Zp L$p_ 
ky^u ̀ lp¢Q¡ R>¡. ̀ f„sy Ýhr__p öp¡s A_¡ Ap`Zp L$p_ hÃQ¡ Ap âL$pf_p 
dpÝed _ lp¡e sp¡ iy„ \i¡ ? 

Ýhr__p r_dp®Z dpV¡$ A_¡ âkfZ dpV¡$ lhp S>¡hp dpÝed_u 
AphíeL$sp lp¡e R>¡, A¡ âep¡N Üpfp rkÝ^ L$fu iL$pe R>¡. âep¡N_u 
fQ_p ApL©$rs 15.3 dp„ v$ip®hu R>¡. Ap fQ_pdp„ L$pQ_u A¡L$ lp„X$u (Bell 
jar) k`pV$ `©óW$cpN `f d|L$u R>¡. A¡L$ _mu Üpfp Ap lp„X$u r_hp®s-`„` 
(Vacuum-pump) kp\¡ Å¡X¡$gu R>¡. r_hp®s-`„`_u dv$v$\u Ap`Z¡ 
lp„X$udp„ fl¡gu lhp blpf L$pY$u iL$uA¡ R>uA¡. ApL©$rsdp„ v$ip®ìep âdpZ¡ 
lp„X$udp„ A¡L$ rhÛys O„V$u (Electric bell) fpMu s¡_y„ Å¡X$pZ lp„X$u_p 
Y$p„L$Z kp\¡ L$e¯y R>¡. 

15.4 ः Ýhr_ sf„Ndp„_p rhfg_ A_¡ k„`uX$__p Aphs®_p¡ A_¡ lhp_p v$bpZdp„ a¡fapf

Ýhr_ k„b„r^s lhp_p AÏ_u Nrs Ýhr__y„ âkpfZ

Ap¡Ry>„ \e¡gy„ v$bpZ (rhfg_) hpsphfZue 
v$bpZ

h^¡gy„ v$bpZ (k„`uX$_)

rhfg_ A_¡ k„`uX$_ dmu_¡ 
A¡L$ Aphs®_

âep¡N_u iê$Apsdp„ r_hp®s `„` b„^ lp¡hp\u L$pQ_u 
lp„X$udp„ lhp li¡¡. Ap kde¡ rhÛys O„V$X$u_u Qp` v$pbsp 
s¡_p¡ AhpS> lp„X$u_u blpf k„cmpi¡. lh¡ r_hp®s-`„` 
iê$ L$fsp, lp„X$udp„\u ^ud¡ ^ud¡ lhp_y„ âdpZ Ap¡Ry>„ \
sy„ S>i¡ S>¡d S>¡d lhp_y„ âdpZ Ap¡Ry>„ \sy„ S>i¡. s¡d s¡d 
rhÛys-O„V$X$u_p¡ AhpS> `Z ^udp¡ \sp¡ S>i¡. gp„bp¡ 
kde r_hp®s `„` Qpgy fpMhp\u lp„X$udp„ lhp_y„ âdpZ 
M|b S> Ap¡R>y„ \i¡. A¡ kde¡ rhÛys O„V$X$u_p¡ A¡L$v$d 
S> ^udp¡ AhpS> k„cmpi¡. Ap âep¡N `f\u A¡ rkÝ^ 
\pe R>¡ L¡$ Ýhr__p r_dp®Z dpV¡$ A_¡ âkfZ dpV¡$ dpÝed_u 
AphíeL$sp lp¡e R>¡ Å¡ lp„X$udp„\u `|Z® lhp blpf _uL$mu 
S>i¡, sp¡ rhÛys O„V$u_p¡ AhpS> Ap`Z_¡ k„cpmi¡ L¡$ ? 

Ýhr_ sf„N_u hpf„hpqfsp (Frequency of Sound Waves) 
ApL©$rs 15.2 dp„ _pv$L$pV$p_p L„$`__¡ L$pfZ¡ lhpdp„ k„`uX$_ A_¡ rhfg_ L¡$hu fus¡ r_dp®Z \pe R>¡ s¡ Ap`Z¡ 

Å¡ey„. h^y k|ÿd fus¡ Å¡CA¡ sp¡ lhp_u O_sp A_¡ v$bpZdp„ \sp¡ a¡fapf _uQ¡_u ApL©$rs 15.4 dp„ v$ip®ìep dyS>b 
li¡. lhpdp„ L$p¡C `Z hõsy_y„ L„$`_ \sp„ lhpdp„ Ap âL$pf¡ Ýhr_ sf„N r_dp®Z \pe R>¡. 

Q„Ö `f Ne¡gp b¡ AhL$pihuf A¡L$buÅ_u 

bpSy>dp„ Dcp flu_¡ bp¡gi¡ sp¡ `Z s¡d_¡ k„cmpi¡ 

_l]. Q„Ö `f lhp _\u. Ýhr__p âkpfZ dpV¡$ 

AphíeL$ dpÝed b¡ AhL$pihufp¡ hÃQ¡ _ lp¡hp\u 

s¡d_u hÃQ¡ dpÝed Üpfp \_pf Ýhr_ âkpfZ \C 

iL$sy„ _\u. s¡\u A¡ AhL$pihuf c°dZ Ýhr_ S>¡hy„ 

s„Óop_ hp`fu_¡ A¡L$buÅ kp\¡ k„hpv$ kp^¡ R>¡. 

c°dZÝhr_dp„ h`fpsp rhrióV$ sf„Np¡_p âkpfZ 

dpV¡$ L$p¡C`Z dpÝed_u S>ê$f lp¡su _\u.

Ýep_dp„ fpMp¡. 

15.3 ः Ýhr_ âkpfZ dpV¡$ dpÝed_u 
AphíeL$sp lp¡e R>¡.

r_hp®s `„` sfa

rhÛys O„V$X$u

L$pQ_u lp„X$u
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L$fu Sy>Ap¡.

ApL©$rs 15.4dp„ v$ip®ìep dyS>b rhfg_ A_¡ k„`uX$_ dmu_¡ sf„N_y„ A¡L$ Aphs®_ (Cycle) b_¡ R>¡. A¡L$ 
k¡L„$X$dp„ _pv$-L$pV$p_u cyÅ S>¡V$gu hpf ApNm-`pR>m \i¡ s¡V$gp Aphs®_ A¡L$ k¡L„$X$dp„ lhpdp„ s¥epf \i¡.

A¡L$ k¡L„$X$dp„ lhpdp„ ( A\hp AÞe dpÝedp„) r_dp®Z \_pf Ly$g Aphs®__u k„¿ep A¡V$g¡ s¡ Ýhr_ sf„N_u 
hpf„hpqfsp (Frequency). hpf„hpqfsp lV®¹$T (Hz) A¡L$ddp„ dp`hpdp„ Aph¡ R>¡. Å¡ A¡L$ k¡L„$X$dp„ A¡L$ L„$`_ \pe 
sp¡ s¡ L„$`__u hpf„hpqfsp  1 Hz  S>¡V$gu lp¡e R>¡. v$p.s.ApL©$rsdp„ v$ip®h¡g _pv$L$pV$p¡ A¡L$ k¡L„$X$dp„ 512 hpf L„$`pedp_ 
\pe R>¡. Ap _pv$L$pV$p_p L„$`__¡ L$pfZ¡ A¡L$ k¡L„$X$dp„ 512 Aphs®_p¡ r_dp®Z \pe R>¡. s¡\u s¡dp„\u r_dp®Z \_pf 
Ýhr__u hpf„hpqfsp 512Hz S>¡V$gu lp¡e R>¡. L$p¡C _pv$L$pV$p¡ L¡$V$gu hpf„hpqfsp\u L„$`_ `pdi¡ s¡ s¡_u cyÅ_p ApL$pf 
(g„bpB, ÅX$pC) A_¡ s¡ _pv$L$pV$p¡ ¼ep `v$p\®dp„\u b_¡gp¡ R>¡ s¡_p `f Ap^pqfs lp¡e R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

kàsL$dp„_p kp, f¡, N, d, `, ^, 
_u Ap kps k|fp¡_u hpf„hpqfsp 
L¡$V$gu R>¡. 

õhf hpf„hpqfsp (Hz)
kp 256
f¡ 280
N 312
d 346
` 384
^ 426
_u 480

L$pQ_p 6-7 Ágpk gp¡¡. s¡_¡ A¡L$ lfp¡mdp„ fpMu_¡ s¡dp„ ¾$d\u QY$sp 
õsf¡ `pZu cfp¡. A¡L$ `¡[Þkg gB_¡ s¡_p `f ¾$d\u ApOps L$fp¡. v$f¡L$ 
Ágpkdp„\u r_dp®Z \_pf Ýhr_ Sy>v$p¡ Sy>v$p¡ li¡ L¡$? 

v$f¡L$ Ágpk ̀ f ApOps L$fsp„ s¡dp„ fl¡gu lhp_p õs„cdp„ sf„N$ r_dp®Z 
\pe R>¡. lhp_p õs„c_u KQpB A_ykpf Ap sf„N_u hpf„hpqfsp bv$gpe 
R>¡. v$f¡L$ Ágpkdp„ `pZu_y„ õsf Sy>vy„$ Sy>vy„$ lp¡hp\u s¡dp„ fl¡g lhp_p õs„c_u 
KQpB `Z Sy>v$u Sy>v$u lp¡e R>¡. s¡\u s¡ Ágpk `f L„$`_ \sp„ r_dp®Z \_pf 
Ýhr__u hpf„hpqfsp rhrióV$ lp¡e R>¡. s¡\u s¡dp„\u r_dp®Z \_pf Ýhr_ 
`Z Sy>v$p Sy>v$p lp¡e R>¡. 

Ýhr__u hpf„hpqfsp dp`hp_p A¸` (App) dp¡bpCg `f D`gå^ 
R>¡. sdpfp rinL$_u dv$v$\u s¡_p¡ D`ep¡N L$fu_¡ Sy>v$p„ Sy>v$p„ Ágpkdp„\u        
_uL$m_pfp Ýhr__u hpf„hpqfsp dp`p¡. Ágpkdp„_p lhp_p õs„c_u KQpB A_¡ Ýhr__u hpf„hpqfsp hÃQ¡ L„$C k„b„^ 
S>Zpe R>¡ L¡$ ? Ap s¥epf \ey„ sdpfy„ kfm S>gsf„N hpÛ Sy>v$p„ Sy>v$p„ ApL$pf_p õV$ug_p hpkZ gC_¡ `Z Ap âep¡N 
L$fu iL$pi¡ L¡$ ? 

k„â¡jZ s„Óop__u `|fL$ dprlsu
e|-V$é|b `f\u S>gsf„N_p 

rhqX$Ap¡ X$pD_gp¡X$ L$fp¡ A_¡ 
C-d¡g Üpfp sdpfp rdÓp¡_¡ 
dp¡L$gp¡.  

Ýhr_ A_¡ k„Nus (Sound and Music) 
D`f_u L©$rs `f\u A¡ Ýep_dp„ Aph¡ R>¡ L¡$ Ýhr__u hpf„hpqfsp 

bv$gpe A¡V$g¡ r_dp®Z \_pf Ýhr_ Sy>v$p¡ Sy>v$p¡ lp¡e R>¡. Ýhr_sf„N_u 
Sy>v$u Sy>v$u hpf„hpqfsp_¡ L$pfZ¡ Sy>v$p„ Sy>v$p„ âL$pf_p õhf_y„ r_dp®Z \pe R>¡. 
k„Nusdp„ õhfr_rd®rs dpV¡$ Sy>v$p„ Sy>v$p„ hpÛp¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
S>¡dp„ rkspf, hpep¡gu_, rNV$pf S>¡hp s„syhpÛp¡_p¡, s¡ S> âdpZ¡ hp„kmu, 
ifZpC S>¡hp aw„L$hpÛp¡_p¡ `Z D`ep¡N \pe R>¡. Nmpdp„\u `Z Sy>v$p„ Sy>v$p„ 
õhf r_dp®Z L$fu iL$pe R>¡. 

s„syhpÛdp„ hp`f¡gp spf ̀ f_y„ sZph Ap¡R>p¡-h ŷ„ L$fu_¡ s¡d S> spf_p 
L„$`pedp_ cpN_u g„bpB Ap„Nmu_u V¡$fhp\u Ap¡R>u h ŷ L$fu_¡ L„$`__p 
hpf„hpqfsp bv$ghpdp„ Aph¡ R>¡. s¡\u rhrh^ õhfp¡_y„ r_dp®Z \pe R>¡. 

hp„kmu S>¡hp aw„L$hpÛdp„ Ap„Nmu_p V¡$fhp\u hp„kmu `f_p rR>Öp¡ 
v$bphu_¡ A\hp dy¼s L$fu_¡, hp„kmudp„_u L„$`pedp_ lhp_p õs„c_u 
g„bpB Ap¡R>u-h^y L$fhpdp„ Aph¡ R>¡. s¡\u L„$`__u hpf„hpqfspdp„ a¡fapf 
\C_¡ Sy>v$p„ Sy>v$p„ õhfp¡_y„ r_dp®Z \pe R>¡. Ap S> âdpZ¡ hp„kmu hpv$_ dpV¡$ 
hp`f¡gu aw„L$ bv$gu_¡ `Z Sy>v$p„ Sy>v$p„ õhfp¡_y„ r_dp®Z \pe R>¡. 
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L$fu Sy>Ap¡.
Sy>v$p„ Sy>v$p„ õhfp¡_y„ r_dp®Z L$f_pf A¸` (Sound note generator app)  

dp¡bpCg `f D`gå^ \B iL¡$ R>¡. sdpfp rinL$_u dv$v$\u s¡_p¡ D`ep¡N L$fu_¡ Sy>v$p„ 
Sy>v$p„ õhfp¡_y„ r_dp®Z L$fp¡. 

15.5 ः dp_hu õhfe„Ó

dp_h r_rd®s Ýhr_ (Sound Produced by Human)

\p¡Xy„$ dp¡V¡$\u bp¡gp¡ A\hp Nus NpAp¡ A\hp dÛdpMu 

S>¡hp¡ Ny„Åfh L$fp¡ A_¡ sdpfu Ap„NmuAp¡ Nmp `f fpMp¡ sd_¡ 

L„$C L„$`_ S>Zpep L¡$ ? 

dp_hdp„ õhfe„Ódp„ Ýhr_ r_dp®Z \pe R>¡. L$p¡rmep¡ Nmsu 

hMs¡ lp\_u Ap„NmuAp¡ Nmp `f fpMsp A¡L$ D`k¡gp¡ cpN 

sd_¡ S>Zpi¡. A¡ S> õhfe„Ó (Larynx) R>¡. ApL©$rs 15.5 dp„ 

v$ip®ìep âdpZ¡ ðpk_rgL$p_u D`f_u bpSy>A¡ lp¡e R>¡. s¡dp„ 

b¡ õhfs„sy (Vocal cords) lp¡e R>¡. Ap õhfs„sydp„ fl¡gu 

S>Áepdp„\u lhp ðpk_rgL$pdp„ S>B iL¡$ R>¡. a¡akpdp„_u lhp 

Äepf¡ Ap S>Áepdp„\u `kpf \pe R>¡ Ðepf¡ õhfs„sy L„$`pedp_ 

\pe R>¡ A_¡ Ýhr_ r_dp®Z \pe R>¡. õhfs„sy_¡ Å¡X$pe¡gp õ_pey  

Ap s„sy `f_p¡ sZph Ap¡R>p¡-h^y„ L$fu iL¡$ R>¡. õhfs„sy `f_y„ 

sZph Sy>vy„$ Sy>vy„$ lp¡hp\u r_dp®Z \_pf Ýhr_ `Z Sy>v$p¡ Sy>v$p¡ 

lp¡e R>¡. 

kpeL$g_u _L$pdu V$éybdp„\u fbf_p b¡ kdp_ ApL$pf_p 

Vy$L$X$p L$p`p¡. b„_¡ Vy$L$X$p A¡L$buÅ `f fpMu_¡ s¡d_p b¡ R>¡X$p 

rhfyÝ^ bpSy>A¡ M¢Qp¡. s¡d_u hÃQ¡ fl¡g S>Áepdp„ aw„L$ dpfp¡. 

M¢Q¡gp fbf_p Vy$L$Xpdp„\u lhp hl¡sp S> Ýhr_ r_dp®Z \pe R>¡. 

dp_hu õhfe„Ó_y„ L$pe® Ap S> âL$pf¡ Qpg¡ R>¡. 

L$fu Sy>Ap¡.

Ar^õhfÜpf
(AÞ_ Nmsu 
hMs¡ ðk_ 
_rgL$p_p¡ dpN® b„^ 
L$f_pf)

õhfs„sy

ðk_ _rgL$p

AÞ_ _rgL$p

`yê$j_p õhfs„sy Apif¡ 20 mm gp„bp 
lp¡e R>¡. õÓuAp¡dp„ s¡_u g„bpB 15 mm  
lp¡e R>¡. _p_p R>p¡L$fpAp¡dp„ s¡_u g„bpB lSy> 
Ap¡R>u lp¡e R>¡. s¡\u S> `yê$j-õÓu A_¡ _p_p 
R>p¡L$fpAp¡_p AhpS> Sy>v$p„ Sy>v$p„ lp¡e R>¡. 

L|$sfp_p ckhp_p¡ cp¡...cp¡... A¡hp¡ AhpS>, rbgpX$u_p¡ çepJ... çepJ... 
AhpS> L$pY$p¡. `f„sy Ap AhpS> L$pY$su hMs¡ õhfs„sy `f `X$sp sZph sfa `Z Ýep_ 
Ap`p¡. b¡ Sy>v$p„ Sy>v$p„ AhpS> L$pY$su hMs¡ õhfs„sy `f `X$sp¡ sZph bv$gpe R>¡. A¡ 
sd_¡ Ýep_dp„ Aph¡ R>¡ L¡$ ?

r_funZ L$fp¡ A_¡ QQp® L$fp¡.
rhrh^ hpÛp¡ Ap¡mMp¡ A_¡ r_dp®Z    

\_pf Ýhr_ rhi¡ QQp® L$fp¡. 
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Ap`Z¡ `l¡gp Å¡ey„ L¡$ _pv$L$pV$p_u cyÅ_y„ ApNm-`pR>m lg_Qg_ \hp_¡ L$pfZ¡ Ýhr_sf„Np¡ r_dp®Z \pe R>¡. 

A¡ S> fus¡ Al] Ýhr_n¡`L$_p `X$v$p_y„ ApNm-`pR>m \sp lg_Qg__¡ L$pfZ¡ lhpdp„ Ýhr_sf„N r_dp®Z \pe R>¡.

Ýhr_ r_dp®Z L$fsp A¡L$ Ýhr_n¡`L$_p ̀ X$v$p_¡ lgL$p¡ õ`i® L$fu_¡ A¡ ̀ X$v$p_p L„$`__p¡ sd¡ A_ych L$fu iL$p¡ R>p¡.

Ýhr_n¡`L$_p¡ D`ep¡N L$fu_¡ M|b dp¡V$p õsf_p AhpS>_y„ r_dp®Z L$fu iL$pe R>¡. dpV¡$ kph®S>r_L$ õ\m¡ 

Ýhr_n¡`L$_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. `f„sy Ap`Z¡ `pR>gp ^p¡fZdp„ iu¿ep R>uA¡ L¡$ Ýhr__y„ âdpZ gNcN 100 

X$¡rkbg L$fsp„ h^y lp¡e sp¡ s¡ Ýhr_ Ap`Zp„ dpV¡$ Ópkv$peL$ b_¡ R>¡. dpV¡$ S> Ýhr_n¡`L$ cg¡ h^y DÃQ Ýhr_ r_dp®Z 

L$fhp_u ndsp ^fphsy„ lp¡e sp¡ `Z s¡_p `f dep®v$p d|L$hu AphíeL$ lp¡e R>¡.

Ýhr_n¡`L$dp„\u Ýhr_ r_rd®rs
(Sound generation by loudspeaker)  

Ýhr_n¡`L$dp„\u `Z AhpS>_y„ r_dp®Z L$fu iL$pe 
R>¡ s¡ sd¡ ÅZp¡ S> R>p¡. Ýhr_n¡`L$_u A„sN®s fQ_p 
ApX$p R>¡v$_p ê$`dp„ (Cross section) ApL©$rs 15.6 
dp„ v$ip®hu R>¡. S>¡dp„ A¡L$ L$peduQy„bL$ (Permanent 
magnet) lp¡e R>¡. s¡_u Apk`pk h]V$pm¡gp Ly„$sgdp„\u 
(Coil) rhÛysâhpl âhprls \sp„, s¡_¡ L$pfZ¡ `Z 
Qy„bL$ue n¡Ó s¥epf \pe R>¡; s¡ sd¡ ̀ pR>gp ̀ pW$dp„ iuMu 
Nep R>p¡. 

b¡ Qy„bL$_¡ A¡L$buÅ_u `pk¡ gphsp s¡d_u       
[õ\rs A_ykpf s¡d_y„ lg_Qg_ \pe R>¡. A¡ S> fus¡ 
Ly„$sgdp„ r_dp®Z \e¡gp Qy„bL$ue n¡Ó A_ykpf s¡ Ly„$sg 
ApNm-`pR>m lghp gpN¡ R>¡. Ly„$sg_y„ lghy„ A¡V$g¡ S> 
s¡_u hpf„hpqfsp A_¡ Apepd, s¡dp„\u hl¡sp¡ rhÛys 
âhpl L$C fus¡ bv$gpe R>¡ s¡_p `f Ap^pqfs lp¡e R>¡.  
Ap Ly„$sg kp\¡ Å¡X$pe¡g Ýhr_n¡`L$_p `X$v$p_p ApNm-
`pR>m \sp fl¡sp lg_ Qg__¡ L$pfZ¡ lhpdp„ Ýhr_

sf„N r_dp®Z \pe R>¡. 
15.6 Ýhr_n¡`L$_u A„sN®s fQ_p

L$ped-Qy„bL$ 

Ly„$sg

`X$v$p

dpe¾$p¡ap¡_dp„\u

Ýhr_ õsf_¡ X¡$rkbg A¡L$ddp„ dp`hp dpV¡$_p A¡` 

dp¡bpCg `f D`gå^ lp¡e R>¡. s¡_p¡ D`ep¡N L$fu_¡, 

`p¡sp_p rinL$_u dv$v$\u kph®S>r_L$ õ\m¡ h`fpsp 

Ýhr_n¡`L$dp„\u Aphsp AhpS>_y„ õsf dp`p¡. Ýhr_ 

n¡`L$\u Sy>v$p„ Sy>v$p„ A„sf¡ Dcp flu_¡ AhpS>_y„ õsf 

dp`p¡. Ýhr_n¡`L$\u A„sf A_¡ AhpS>_y„ õsf hÃQ¡ 

sd_¡ L$B k„b„^ Å¡hp dþep¡ L¡$ ? 

L$fu Sy>Ap¡. Ýep_dp„ fpMp¡. 

Ýhr_ A_¡ Ýhr_ r_dp®Z_p¡ Aæepk L$fsu 
hMs¡, r_dp®Z \_pf Ýhr_\u buÅ_¡ sL$gua _ 
\pe A¡_y„ Ap`Z¡ Ýep_ fpMhy„ Å¡CA¡ ̀ ep®hfZ_¡ 
lpr_ `lp¢QpX$_pf A_¡ kpdprS>L$ Apfp¡Áe 
bNpX$_pf âdyM L$pfZp¡dp„ Ýhr_ âvy$jZ_p¡ 
kdph¡i \pe R>¡. s¡\u Ýhr_ âvy$jZ V$pmhp_p¡ 
âeÐ_ L$fhp¡ Å¡CA¡. 
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1. Mpgu S>Áep `|fp¡. 

A. Ýhr_ sf„N_p DÃQ v$bpZ A_¡ O_sphpmp 

cpN_¡ ................. L$l¡ R>¡. Ap¡Ry>„ v$bpZ A_¡           

O_sphpmp cpN_¡ ........ L$l¡ R>¡. 

Ap. Ýhr__p r_dp®Z dpV¡$ dpÝed_u S>ê$f ........ 

B. A¡L$ Ýhr_ sf„Ndp„ A¡L$ k¢L$X$dp„ s¥epf \_pf 

rhfg_ A_¡ k„`uX$__u Ly$g k„¿ep 1000 R>¡. Ap 

Ýhr_ sf„N_u hpf„hpqfsp .............Hz li¡. 

C. Sy>v$p„ Sy>v$p„ õhfp¡ dpV¡$, Ýhr_ sf„N_u ..... Sy>v$u 

Sy>v$u lp¡e R>¡. 

D. Ýhr_n¡`L$dp„ ........DÅ®_y„ ê$`p„sf .......... 

DÅ®dp„ \pe R>¡. 

2. h¥opr_L$ L$pfZp¡ gMp¡. 

A. dp¡Y$pdp„\u Sy>v$p„ Sy>v$p„ AhpS> L$pY$su hMs¡        

õhfs„sy `f_p¡ sZph bv$ghp¡ S>ê$fu R>¡. 

Ap. Q„Ö `f_p AhL$pihufp¡_¡ A¡L$buÅ_y„ bp¡g¡gy„ 

âÐen ê$`\u k„cmpsy„ _\u. 

B. lhp Üpfp A¡L$ õ\m¡\u buÅ õ\m¡ Ýhr_ sf„N_y„ 

âkfZ \hp dpV¡$ s¡ lhp_y„ A¡L$ õ\m¡\u buÅ 

õ\m¡ hl_ \hp_u S>ê$f lp¡su _\u. 

3. rNV$pf S>¡hp s„syhpÛ A_¡ hp„kmu S>¡hp aw„L$ hpÛdp„\u 

Sy>v$p„ Sy>v$p„ õhf_y„ r_dp®Z L$C fus¡ \pe R>¡ ! 

4. dp_hu õhfe„Ódp„\u A_¡ Ýhr_n¡`L$dp„\u Ýhr__y„      

r_dp®Z L$C fus¡ \pe R>¡ ?

5. "Ýhr__p âkfZ dpV¡$ dpÝed_u AphíeL$sp lp¡e R>¡',  

s¡ rkÝ^ L$fhp dpV¡$_p¡ âep¡N ApL©$rs krls õ`óV$ L$fp¡. 

6. ep¡Áe Å¡X$L$p„ Å¡X$p¡. 

dp_hu õhfe„Ó ^psy_p cyÅ_p L„$`_ 

Ýhr_n¡`L$ lhp_p õs„cdp„_p L„$`_ 

S>gsf„N õhfs„sy_y„ L„$`_ 

_pv$L$pV$p¡ spf_y„ L„$`_ 

sp_`yfp¡ `X$v$p_y„ L„$`_ 

D`¾$d :
1. àgp[õV$L$_p b¡ Ágpk gC_¡ s¡dp„ v$p¡fu bp„^u_¡ fdL$X$p_p¡ 

ap¡_ b_php¡. v$p¡fu dpfas¡ sdpfp rdÓ_p¡ AhpS> sdpfp 
ky^u `lp¢Q¡ R>¡ L¡$ ? v$p¡fu_¡ bv$g¡ gp¡M„X$_p¡ spf gB_¡ s¡d 
S> v$p¡fu/spf_u g„bpB Ap¡R>u/ h^y L$fu_¡ Ap âep¡N L$fp¡ 
A_¡ r_óL$j® L$pY$p¡. Ap rhi¡ hN®dp„ QQp® L$fp¡. 

2. A¡L$ àgp[õV$L$ A\hp `sfp_p¡ Dcp¡ Ágpk gC_¡ s¡_y„ 
srmey„ L$pY$u _pMp¡. A¡L$ Myëgu bpSy>A¡ fbf_u dv$v$\u 
awNp_y„ fbf M¢Qu_¡ dS>b|s fus¡ b¡kpX$p¡ A_¡ s¡dp„         
_pQZu, bpS>fu S>¡hp _p_p v$pZp _pMp¡. buÅ M|ëgp 
R>¡X$p\u sdpfp rdÓ_¡ lzf£... lzf£... A¡hu b|dp¡ `pX$hp 
L$lp¡. fbf `f_p v$pZp D`f/_uQ¡ L|$v$sp v¡$Mpe R>¡ L¡$ ? 
Aphy„ ip\u \pe R>¡ ? 

õhpÝepe
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16. âL$pi_y„ `fphs®_

Ap`Z_¡ k„h¡v$_p_u dv$v$\u Sy>v„y$ Sy>vy„$ op_ \pe R>¡. ×[óV$_u k„h¡v$_p A¡ kp¥\u dlÒh_u k„h¡v$_p R>¡. Ap k„h¡v$_p_¡ 
L$pfZ¡S> Ap`Z¡ Ap`Zu Apk`pk_p Xy„$Nf, _v$u, TpX$, ìe[¼s A_¡ AÞe hõsy Å¡C i¼uA¡ R>uA¡. k©[óV$_y„ ky„v$f ê$̀  
S>¡d L¡$ - hpv$mp, HÖ^_yóe, DX$sp `nu, Q„Ö, spfp hN¡f¡ `Z Ap`Z¡ ×[óV$_u k„h¡v$_p_¡ L$pfZ¡ S> Å¡C iL$uA¡ R>uA¡.

L$fu Sy>Ap¡.

L$fu Sy>Ap¡.

16.1 âL$pi_y„ `fphs®_

fps_p kde¡ sdpfp Ap¡fX$p_u gpCV$ L¡$V$gp¡L kde b„^ L$fp¡ A_¡ `R>u Qpgy L$fp¡. 

gpBV$ b„^ L$ep® `R>u sd_¡ Ap¡fX$p_u hõsyAp¡ õ`óV$ v¡$Mpe R>¡ L¡$ ? gpBV$ afu\u Qpgy L$fsp„ sd_¡ iy„ S>Zpe 
R>¡¡ ? 

Ap L©$rs ̀ f\u sd_¡ Ýep_dp„ Aphi¡ L¡$ ×[óV$_u k„h¡v$_p A_¡ âL$pi hÃQ¡ L„$CL$ k„b„^ R>¡. fps_p kde¡ Ap¡fX$p_u 
gpCV$ b„^ L$fsp„ sd_¡ Ap¡fX$p_u hõsyAp¡ v¡$Mpsu b„^ \pe R>¡. gpCV$ Qpgy L$fsp„ afu s¡ hõsy `|h®hs¹ v¡$Mpe R>¡. A¡V$g¡ 
L¡$ hõsydp„\u Aphsp¡ âL$pi Äepf¡ Ap`Zu Ap„Mdp„ âh¡i L$f¡ R>¡. Ðepf¡ Ap`Z_¡ hõsy v¡$Mphp gpN¡ R>¡. Ap„Mdp„ 
âh¡i L$f_pf âL$pi s¡ hõsyA¡ DÐkrS>®s L$ep£ li¡ A\hp s¡ hõsydp„\u `fphrs®s \ep¡ li¡ ? hõsydp„\u `fphrs®s 
\e¡gp¡ âL$pi A¡V$g¡ iy„ ? s¡ kdS>hp dpV¡$ Ap`Z¡ âL$pi_y„ `fphs®_ kdÆiy„. 
âL$pi_y„ `fphs®_ (Reflection of light) ः L$p¡C `©óW$cpN `f âL$pi qL$fZp¡ `X¡$ sp¡ s¡d_u qv$ip bv$gpe R>¡ A_¡ 
s¡ `pR>p af¡ R>¡ s¡_¡ S> âL$pi_y„ `fphs®_ L$l¡ R>¡.

kprlÐe : b¡V$fu, Afukp¡, Afukp¡ fpMhp_y„ õV¡$ÞX$, L$pmp¡ L$pNm, L$p„kL$p¡, ka¡v$ L$pNm, 
X²$p¡IN bp¡X®$. 

L©$rs
1. ka¡v$ L$pNm V¡$bg `f A\hp X²$p¡IN bp¡X®$ `f A¡L$v$d 

bfpbf fus¡ d|L$p¡. 
2. L$p„kL$p_p¡ hQgp¡ cpN R>p¡X$u_¡ bpL$u_p¡ b^p¡ cpN 

L$pmp L$pNm\u Y$p„L$u gp¡, S>¡\u s¡ Myëgp cpNdp„\u 
âL$pi S>C iL¡$. (ApL©$rs 16.1) 

3. ka¡v$ L$pNm `f L$p„kL$p_¡ g„bê$` `L$X$u_¡ b¡V$fu_u 
dv$v$\u L$p„kL$p_p M|ëgp cpN `f âL$pi _pMp¡. 

4. b¡V$fu A_¡ L$p„kL$p_u ep¡Áe dp„X$Zu L$fu_¡ ka¡v$ L$pNm 
`f âL$pi-qL$fZ d¡mhp¡ A_¡ ApL©$rsdp„ v$ip®ìep 
dyS>b Ap âL$pi qL$fZ_p dpN®dp„ Afukp¡ d|L$p¡. 

5. sd_¡ iy„ v¡$Mpe R>¡. s¡_y„ r_funZ L$fp¡.

D`f_u L©$rsdp„ âL$pi qL$fZ Afukp `f `X$ép `R>u `fphrs®s \pe R>¡ A_¡ Sy>v$u qv$ipdp„ Åe R>¡. S>¡ âL$pi 
qL$fZ L$p¡B `©óW$cpN `f `X¡$ R>¡. s¡_¡ Ap`ps qL$fZ (Incident ray) L$l¡ R>¡. Ap`ps qL$fZ `©óW$cpN `f S>¡ tbvy$ 
`f `X¡$ R>¡ s¡ tbvy$_¡ Ap`ps tbvy$ L$l¡ R>¡. `©óW$cpN `f\u `pR>p af_pfp qL$fZ_¡ `fphrs®s qL$fZ (Reflected ray) 
L$l¡ R>¡. `fphrs®s qL$fZp¡_u qv$ip AdyL$ r_ed A_ykpf _½$u \pe R>¡. A¡_¡ `fphs®__p r_ed L$l¡ R>¡. Ap r_ed 
kdS>sp `l¡gp Ap`Z¡ L¡$V$guL$ k„op kdÆ gCA¡.
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L$fu Sy>Ap¡.

16.2 âL$pi_y„ `fphs®_

Ap`ps qL$fZ õs„rcL$p `fphrs®s qL$fZ

A N B

Ap`ps L$p¡Z
`fphs®_ L$p¡Z

P O Q

Ap`ps tbvy$

16.3 ः `fphs®__p r_ed_u kÐesp

(ApL©$rs 16.2dp„ v$ip®ìep dyS>b) 
1. Afukp_u [õ\rs v$ip®h_pf f¡Mp PQ v$p¡fp¡. 
2. Ap`ps qL$fZ AO A_¡ `fphrs®s qL$fZ OB v$p¡fp¡.  
3. Afukp_u [õ\rs v$ip®h_pf f¡Mp\u 900 _p¡ M|Zp¡ v$p¡f_pf f¡Mp ON v$p¡fp¡. Ap f¡Mp_¡ õs„rcL$p L$l¡hpe R>¡. f¡Mp 

ON A¡ PQ _¡ g„b lp¡hp\u Ð PON = Ð QON = 900.

kprlÐe : Afukp¡, X²$p¡HN bp¡X®$, V$p„QZu, ka¡v$ L$pNm, L$p¡Zdp`L$, `Ë$u, `¡[Þkg. 

L©$rs :
1. X²$p¡HN bp¡X®$ `f V$p„QZu_u dv$v$\u ka¡v$ L$pNm bfpbf d|L$p¡. 
2. L$pNm `f A¡L$ bpSy>A¡ Afukp_u [õ\rs v$ip®h_pf f¡Mp PQ 

v$p¡fp¡. (AppL©$rs 16.3)
3. f¡Mp PQ `f tbvy$ O gC_¡ s¡ tbvy$\u g„b f¡Mp ON v$p¡fp¡. 
4. f¡Mp ON kp\¡ 300 _p¡ M|Zp¡ b_ph_pf qL$fZ AO v$p¡fp¡. 
5. qL$fZ AO `f b¡ V$p„QZu S A_¡ R gNpX$p¡. 
6. ApL©$rsdp„ v$ip®ìep dyS>b f¡Mp PQ `f g„b [õ\rsdp„ 

Afukp_y„ õV¡$ÞX$ d|L$p¡. 
7. Afukpdp„ Å¡C_¡ Afukpdp„ v¡$Mpsu V$p„QZu_u ârsdp_p        

_uQ¡_p R>¡X$p_u ku^u f¡Mpdp„ T A_¡ U V$p„QZu gNpX$p¡. 
8. Afukp¡ bpSy>dp„ L$pY$p¡ A_¡ tbvy$ T A_¡ U _¡ Å¡X$u_¡ f¡Mp O 

ky^u g„bphp¡. 
9. Ð TON dp`p¡. 
10. Ap`ps L$p¡Z 450 A_¡ 600 dpV¡$ L©$rs 4 \u 9 afu\u L$fp¡ A_¡ 

L$p¡óV$L$dp„ M|Zp_p dp` gMp¡.

A.¾$. Ap`ps L$p¡Z 
(Ð i)

`fphrs®s L$p¡Z
(Ð  r)

1. 300

2. 450

3. 600

`fphs®_ kp\¡ k„b„r^s rhrcÞ_ k„op _uQ¡ âdpZ¡ R>¡.  
i. qL$fZ AO - Ap`ps qL$fZ,     ii. tbvy$ O - Ap`ps tbvy$
iii. qL$fZ OB - `fphrs®s qL$fZ     iv. f¡Mp ON - õs„rcL$p 
v. Ap`ps qL$fZ A_¡ õs„rcL$p hÃQ¡_p¡ M|Zp¡ Ð AON - Ap`ps L$p¡Z (i) 
vi. `fphrs®s qL$fZ A_¡ õs„rcL$p hÃQ¡_p¡ M|Zp¡ Ð BON -  `fphrs®s L$p¡Z (r) 

`fphs®__p r_ed
âL$pi `fphs®__p ÓZ r_ed _uQ¡ âdpZ¡ R>¡.
1. Ap`ps L$p¡Z A_¡ `fphs®_ L$p¡Z kdp_ dp`_p 

lp¡e R>¡. 
2. Ap`ps qL$fZ, `fphrs®s qL$fZ A_¡ õs„rcL$p A¡L$ 

S> kdsgdp„ lp¡e R>¡. 
3. Ap`ps qL$fZ A_¡ `fphrs®s qL$fZ õs„rcL$p_u 

rhfyÝ^ bpSy>A¡ lp¡e R>¡. 

P QO

A
N Ap„M

R U

TS

·

·

·

·

300

) )

) )



112

1. r_erds A_¡ Ar_erds Ap b„_¡ `fphs®_dp„ âL$pi `fphs®__p r_ed_y„ `pg_ \pe R>¡. 
2. Ar_erds `fphs®_dp„ \sp âL$pi `fphs®_dp„ `fphs®__p r_ed_y„ `pg_ \sy„ _\u. L$pfZ L¡$ s¡              

Ar_erds (MfbQX$p) `fphrs®s `©óW$cpN_¡ L$pfZ¡ dmsy„ `qfZpd R>¡. 
3. Ar_erds `fphs®_dp„ v$f¡L$ Ap`ps tbvy$ kp\¡ \sp„ Ap`ps L$p¡Z Sy>v$p„ lp¡e R>¡. `f„sy A¡L$ S> tbvy$ kp\¡ 

\_pf Ap`ps L$p¡Z A_¡ `fphrs®s L$p¡Z kdp_ dp`_p S> lp¡e R>¡. dpV¡$ i1=r1, i2=r2,...

Ýep_dp„ fpMp¡. 

L$fu Sy>Ap¡.

        Ap`ps L$p¡Z A_¡ `fphs®_ L$p¡Z hÃQ¡ iy„ k„b„^ Å¡hp dm¡ R>¡ ? sd¡ Å¡ Ýep_`|h®L$ L©$rs L$fu li¡ sp¡ sd_¡ 
Ýep_dp„ Aphi¡ L¡$ ÓZ¡e hpf Ap`ps L$p¡Z A_¡ `fphrs®s L$p¡Z kdp_ lp¡e R>¡. Apd, `fphs®__p r_edp¡ rkÝ^ 
\pe R>¡. 

âL$pi qL$fZ Afukp `f g„b [õ\rsdp„ `X¡$ sp¡ iy„ \i¡ ?

âL$pi `fphs®__p âL$pf 
ApL©$rs 16.4 (A) A_¡ (Ap)dp„ k`pV$ A_¡ 

MfbQX$p `©óW$cpN `f kdp„sf `X$sp ÓZ Ap`ps 
qL$fZ _ugp f„N\u v$ip®ìep R>¡. `fphs®__p r_ed_p¡ 
D`ep¡N L$fu_¡ Ap`ps tbvy$ `f `fphrs®s qL$fZ  gpg 
f„N\u v$ip®ìep R>¡.
1. L$ep `©óW$cpN `f_p `fphrs®s qL$fZ A¡L$buÅ_¡ 

kdp„sf R>¡ ? 
2. ApL©$rs `f\u iy„ r_óL$j® L$pY$u iL$pe ? 
1. âL$pi_y„ r_erds `fphs®_ (Regular 
reflection) ः k`pV$ A_¡ gukp `©óW$cpN `f\u        
\sp âL$pi_p `fphs®__¡ "r_erds `fphs®_' L$l¡ 
R>¡. r_erds `fphs®_dp„ kdp„sf Ap`ps qL$fZ_p 
Ap`ps L$p¡Z A_¡ `fphs®_ L$p¡Z kdp_ dp`_p lp¡e 
R>¡. s¡\u `fphrs®s qL$fZ `fõ`f_¡ kdp„sf lp¡e R>¡. 
Å¡ Ap`ps qL$fZ_p Ap`ps L$p¡Z  i1, i2, i3 .... lp¡e 
sp¡ s¡d_p `fphs®_ L$p¡Z ¾$di: r1, r2, r3.... lp¡e R>¡ 
sp¡  i1 = i2= i3-----,  r1= r2= r3=------- 
(ApL©$rs 16.4 A) 
2. âL$pi_y„ Ar_erds ̀ fphs®_ (Irregular reflection) ः MfbQX$p ̀ ©óW$cpN ̀ f\u \sp„ âL$pi_p ̀ fphs®__¡ 
"Ar_erds `fphs®_' L$l¡ R>¡. Ar_erds `fphs®_dp„ kdp„sf Ap`ps qL$fZp¡_p Ap`ps L$p¡Z kdp_ _ lp¡hp\u 
s¡d_p `fphs®_ L$p¡Z `Z kdp_ lp¡sp _\u 
dpV¡$ i1 ¹ i2¹ i3--,  r1 ¹ r2¹ r3¹--. dpV¡$ `fphrs®s qL$fZ `fõ`f kdp„sf lp¡sp _\u. s¡ rhõs©s `©óW$cpNdp„ 
rhM¡fpC Åe R>¡. Aphy„ ip\u \pe R>¡ s¡ ApL©$rs 16.4 (Ap)dp„ õ`óV$ \pe R>¡. 

(A) k`pV$ `©óW$cpN 

i1 r1 r2 r3
i2 i3)) ) )) )

(Ap) MfbQX$p¡ `©óW$cpN 

16.4 k`pV$ A_¡ MfbQX$p `©óW$cpN `f âL$pi_y„ `fphs®_

i1
i2

i3
)

)

) )
))r1

r2

r3
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L$lp¡ Å¡CA¡ ! 

16.5 L¸$rgX$p¡õL$p¡`

`|Ì$p_y„ _mpL$pf

Al]\u Sy>Ap¡

Afukp

b„^ L$fhp_u V$p¡`u

16.6 `qfv$i®L$ 

âL$pi qL$fZ

Afukp

450 M|Zp¡ 

`fphrs®s âL$pi_y„ `fphs®_ (Reflection of reflected light)

1. L¡$iL$s®_pgedp„ sdpfu X$p¡L$ `pk¡_p hpm ìeh[õ\s L$`pep R>¡ L¡$ _l] s¡ sd¡ L$C fus¡ 
Sy>Ap¡ R>p¡ ? 

L¸$rgX$p¡õL$p¡` 
L©$rs : 
1. ÓZ kdp_ ApL$pf_p g„bQp¡fk Afukp gp¡. 
2. ̀ fphs®L$ `©óW$cpN A„v$f_u bpSy> Aph¡ A¡ fus¡ ÓZ¡e Afukp 

A¡L$buÅ kp\¡ rÓL$p¡ZpL$pf¡ Qp¢V$pX$p¡ (ApL©$rs 16.5 Sy>Ap¡)
3. A¡L$ ka¡v$ L$pNm gC_¡ s¡ Afukp D`f rÓL$p¡ZpL$pf¡ Qp¢V$pX$p¡ 

A_¡ A¡L$ bpSy> b„^ L$fp¡. 

2. Afukpdp„ Ap`Zu ârsdp L¡$hu v¡$Mpe R>¡ ? X$pbu S>dZu bpSy>_y„ iy„ \pe R>¡ ? 
3. ̀ pZudp„ Q„Ö_y„ ârstbb ¼ep L$pfZ¡ v¡$Mpe R>¡ ? 

L¡$iL$s®_pgedp„ sdpfu ApNm A_¡ `pR>m Afukp lp¡e R>¡. sdpfp `pR>m_p cpN_u ârsdp `pR>m_p 
Afukpdp„ r_dp®Z \pe R>¡. ârsdp_u ârsdp kpd¡_p Afukpdp„ v¡$Mpe R>¡. s¡\u L¡$iL$s®_pgedp„ X$p¡L$ `pk¡_p hpm 
bfpbf L$`pep R>¡ L¡$ _l] s¡ sd¡ Å¡C iL$p¡ R>p¡. 

Ap`Z¡ `pZudp„ Q„Ö_y„ ârstbb L$C fus¡ Å¡C iL$uA¡ R>uA¡ ? Q„Ö õhe„âL$pris _ lp¡hp\u k|e®_p¡ âL$pi 
Q„Ö `f `X$u_¡ s¡_y„ `fphs®_ \pe R>¡ A_¡ Ðepf bpv$ `pZudp„\u `fphrs®s âL$pi_y„ afu\u `fphs®_ \pe R>¡ A_¡ 
Ap`Z_¡ Q„Ö_y„ ârstbb v¡$Mpe R>¡. Ap S> fus¡ `fphrs®s âL$pi_y„ A_¡L$hpf `fphs®_ \C iL¡$ R>¡. 

L$fu Sy>Ap¡.

4. 4-5 Sy>v$p„ Sy>v$p„ f„N_p L$pQ_p Vy$L$X$p s¡ Afukp_p `p¡gpZdp„ _pMp¡. 
5. buÅ¡ R>¡X$p¡ `Z L$pNm\u b„^ L$fu_¡ s¡dp„ A¡L$ rR>Ö `pX$p¡. 
6. s¡ rR>Ödp„\u A„v$f Sy>Ap¡. sd_¡ L$pQ_p Vy$L$X$p_u Ak„¿e ârsdp s¥epf \e¡gu Å¡hp dmi¡. Ap ârsdp ÓZ¡e 

Afukpdp„ r_dp®Z \e¡g `fphs®__¡ L$pfZ¡ s¥epf \pe R>¡. 
sd¡ L¡$rgX$p¡õL$p¡`dp„ Å¡ip¡ sp¡ Sy>v$u Sy>v$u fQ_p s¥epf \e¡gu Å¡hp dmi¡. L¡$rgX$p¡õL$p¡`_u Mpk rhrióV$sp A¡ R>¡ 

L¡$ s¡dp„ A¡L$ hpf s¥epf \e¡gu fQ_p kfmsp\u afu s¥epf \su _\u. v$f¡L$ hMs¡ v¡$Mpsu fQ_p Sy>v$u Sy>v$u lp¡e R>¡. 
Ap¡fX$p_u qv$hpg_¡ kyip¡rcs L$fhp dpV¡$ h`fpsp qX$TpC_hpmp L$pNm s¥epf L$f_pf A_¡ hõÓp¡Ûp¡N ìehkpedp„ 
qX$TpC_k® (designers) Sy>v$u Sy>v$u fQ_p ip¡^hp dpV¡$ L¡$rgX$p¡õL$p¡`_p¡ D`ep¡N L$f¡ R>¡. 

`qfv$i®L$ (Periscope)  
L©$rs : 
1. A¡L$ `|Ì$p_y„ Mp¡My gp¡. Mp¡Mp_u D`f_u A_¡ _uQ¡_u bpSy>A¡ Mp„Qp¡ 

L$fu_¡ s¡dp„ Mp¡Mp_u bpSy> kp\¡ 450 _p¡ M|Zp¡ s¥epf L$f_pf A_¡ 
A¡L$buÅ_¡ kdp„sf b¡ Afukp d|L$u s¡_¡ k¡gp¡V¡$`\u Qp¢V$pX$u v$p¡. (Sy>Ap¡ 
ApL©$rs 16.6) 

2. D`f_p A_¡ _uQ¡_p Afukp `pk¡ A¡L$buÅ_u rhfyÝ^ bpSy>A¡ 1-1 
IQ_u b¡ bpfu v$p¡fp¡. lh¡ _uQ¡_u bpfudp„\u Sy>Ap¡. 

3. sd_¡ iy„ v¡$Mpe R>¡ s¡_y„ r_funZ L$fp¡. 
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_uQ¡_u bpfudp„\u sd_¡ D`f_u bpfu_u kpd¡_y„ 
×íe v¡$Mpi¡. Ap D`L$fZ_¡ `qfv$i®L$ L$l¡hpe R>¡. 
`qfv$i®L$_p¡ D`ep¡N X$pCthN v$fçep_ kdyÖ ̀ f_u hõsy 
Å¡hp dpV¡$ s¡d S> b„L$k®dp„ c|`©óW$_u _uQ¡\u c|`©óW$ 
`f_u hõsy Å¡hp dpV¡$ L$fhpdp„ Aph¡ R>¡. L¡$rgX$p¡õL$p¡` 
A_¡ `qfv$i®L$ Ap b„_¡ D`L$fZp¡ `fphrs®s âL$pi_p 
`fphs®_p NyZ^d® `f L$pe® L$f¡ R>¡. 

Dv$p. 1. Å¡ `fphrs®s qL$fZ õs„rcL$p kp\¡ 600_p¡ 
M|Zp¡ b_phsy„ lp¡e, sp¡ Ap`ps qL$fZ 
õs„rcL$p kp\¡ L¡$V$gp A„i_p¡ M|Zp¡ b_phi¡ ? 

Ap`¡gu dprlsu ः `fphrs®s L$p¡Z = Ðr = 600 , 
Ap`ps L$p¡Z = Ði = ?

 âL$pi `fphs®__p r_ed A_ykpf,
 Ði = Ðr , `f„sy Ðr = 600  \ Ði = 600 
\ Ap`ps qL$fZ õs„rcL$p kp\¡ 600_p¡ M|Zp¡ 

b_phi¡. 
Dv$p. 2. Ap`ps qL$fZ A_¡ ̀ fphrs®s qL$fZ hÃQ¡ 900 

_p¡ M|Zp¡ lp¡e sp¡ Ap`ps L$p¡Z A_¡ `fphs®_ 
L$p¡Z_p dp` ip¡^p¡. 

Ap`¡gu dprlsu ः Ap`ps qL$fZ A_¡ `fphrs®s qL$fZ 
hÃQ¡ 900 _p¡ M|Zp¡ R>¡.

 `f„sy Ði + Ðr = 900  ---- (1)
 âL$pi `fphs®__p r_ed A_ykpf,
  Ði = Ðr  ---- (2)
 Ð i + Ði = 900 kduL$fZ (1) A_¡ 
    (2) `f\u
\          2 Ð i = 900  
\    Ð i = 450 
\  Ap`psL$p¡Z A_¡ `fphs®_ L$p¡Z_y„ dp` 450  

R>¡. 

Dv$p.3. k`pV$ Afukp A_¡ Ap`ps qL$fZ hÃQ¡ 350_p¡ 
M|Zp¡ R>¡. sp¡ `fphs®_ L$p¡Z A_¡ Ap`ps 
L$p¡Z_p dp` ip¡^p¡. 

Ap`¡gu dprlsu ः ApL©$rs 16.2 `f\u, f¡Mp PQ = 
Afukp¡, qL$fZ AO = Ap`ps qL$fZ, f¡Mp 
ON = õs„rcL$p, qL$fZ OB = `fphrs®s 
qL$fZ 

 ÐPOA = 350

 ÐPON = 900 --- (õs„rcL$p)
 ÐPOA + ÐAON = ÐPON
\ 350 + ÐAON = 900

\ ÐAON = 900 – 350 = 550

 A¡V$g¡ Ap`ps L$p¡Z = ÐAON = Ði = 550

âL$pi `fphs®__p r_ed A_ykpf, Ði = Ðr 
Ðr = 550  Ap`ps L$p¡Z A_¡ `fphs®_ L$p¡Z 550 R>¡. 
Dv$p. 4. 400 Ap`ps L$p¡Z ̂ fphsy„ âL$pi qL$fZ Afukp 

`f\u `fphrs®s \su hMs¡ Afukp kp\¡ 
L¡$V$gp A„i_p¡ M|Zp¡ b_phi¡ ?

Ap`¡gu dprlsu ः 16.2 ApL©$rs `f\u, 
 ÐQON = 900 ---- (õs„rcL$p), 
 Ap`ps L$p¡Z  = Ði = 400 
\ ÐNOB = Ðr = 400 --- (âL$pi 

`fphs®__p r_ed A_ykpf)
 ÐQON = ÐQOB + ÐNOB
\       900 = 400 + ÐQOB
\ ÐQOB = 900 – 400 = 500

\ `fphrs®s qL$fZ Afukp kp\¡ 500 _p¡ M|Zp¡ 
b_phi¡.

NZ¡gp Dv$plfZp¡ 

16.7 kbdfu_ `f_y„ `qfv$i®L$

`qfv$i®L$
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1. Mpgu S>Áepdp„ ep¡Áe iåv$ gMp¡. 
A. k`pV$ Afukp `f Ap`ps tbvy$_¡ g„b f¡Mp_¡ 

........ L$l¡ R>¡. 
Ap. gpL$X$p_p `©óW$cpN `f\u \sy„ âL$pi_y„ `fphs®_ 

......... `fphs®_ R>¡. 
B. L¡$rgX$p¡õL$p¡`_y„ L$pe® ....... NyZ^d® `f Ap^pqfs 

lp¡e R>¡.   
2. ApL©$rs v$p¡fp¡. 

b¡ Afukp_p¡ `fphrs®s `óW$cpN A¡L$buÅ kp\¡ 900 
_p¡ M|Zp¡ b_ph¡ R>¡. A¡L$ Afukp `f Ap`ps qL$fZ 
300 _p¡ Ap`psL$p¡Z b_ph¡ R>¡ sp¡ s¡_y„ buÅ Afukp 

`f\u `fphrs®s \_pf qL$fZ ip¡^p¡.
3. "Ap`Z¡ A„^pfp Ap¡fX$p_u hõsyAp¡ õ`óV$`Z¡ Å¡C 

iL$sp _\u.' Ap hp¼e_¡ kL$pfZ õ`óV$ L$fp¡. 
4. r_erds A_¡ Ar_erds `fphs®_ hÃQ¡_p¡ saphs 

gMp¡. 
5. _uQ¡_u k„op v$ip®h_pf ApL©$rs v$p¡fp¡ A_¡ k„op õ`óV$ 

L$fp¡. 
· Ap`psqL$fZ  · `fphs®_ L$p¡Z
· õs„rcL$p  · Ap`ps tbvy$
· Ap`ps L$p¡Z  · `fphrs®s qL$fZ 

6. _uQ¡ Ap`¡g âk„N_p¡ Aæepk L$fp¡. 
õhfp A_¡ ei `pZu\u cf¡g dp¡V$p hpkZdp„ Å¡sp 
lsp. [õ\f-ip„s `pZudp„ s¡d_¡ s¡d_u ârsdp 
õ`óV$`Z¡ v¡$Mpsu lsu. Ðep„ ei¡ `pZudp„ `Õ\f 
_p¿ep¡. s¡\u s¡d_u ârsdp rhM¡fpC NC. õhfp_¡ 
ârsdp rhM¡fphp_y„ L$pfZ kdÅey„ _l]. 

 _uQ¡ Ap`¡g âñp¡_p S>hpb_p Ap^pf¡ õhfp_¡ ârsdp 
rhM¡fphp_y„ L$pfZ kdÅhp¡.
A. âL$pi `fphs®_ A_¡ ârsdp rhM¡fphp_¡ L$p¡C 

k„b„^ R>¡ L¡$ ? 
Ap. Al] âL$pi `fphs®__p¡ ¼ep¡ âL$pf sd_¡ Ýep_dp„ 

Aph¡ R>¡ ? s¡ âL$pf õ`óV$ L$fp¡.
C. âL$pi `fphs®__p âL$pfp¡dp„ `fphs®__p r_ed_y„ 

`pg_ \pe R>¡ L¡$ ? 

7. Dv$plfZ NZp¡.

A. k`pV$ Afukp¡ A_¡ `fphrs®s qL$fZ hÃQ¡ 400_p¡ 
M|Zp¡ lp¡e. sp¡ Ap`ps L$p¡Z A_¡ `fphs®_ 
L$p¡Z_p dp` ip¡^p¡. 

 (S>hpb ः 500)
Ap. Afukp¡ A_¡ `fphrs®s qL$fZ hÃQ¡ 230 _p¡ M|Zp¡ 

lp¡e sp¡ Ap`ps qL$fZ_p Ap`psL$p¡Z_y„ dp` 
L¡$V$gy„ li¡ ?

(S>hpb ः 670)

D`¾$d :
 A`p¡gp¡ `f\u Q„Ö `f Dsf¡gp AhL$pi epÓuAp¡A¡ 

Q„Ö `f dp¡V$p Afukp d|¼ep R>¡. s¡d_p¡ D`ep¡N L$fu_¡ 
Q„Ö `f A„sf L¡$hu fus¡ dp`u iL$pe s¡ rhi¡ dprlsu 
d¡mhp¡.

õhpÝepe
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17. dp_hr_rd®s `v$p\®

sdpfp Ofdp„, ipmpdp„ ApS>ybpSy> Å¡hp dmsu huk dp_hr_rd®s hõsyAp¡_u epv$u s¥epf 
L$fp¡ A_¡ QQp® L$fp¡.

 Ap`Zp„ v¥$r_L$ ìehlpfdp„ Ap`Z¡ A_¡L$ âL$pf_u hõsy hp`fuA¡ R>uA¡. s¡ gpL$X$y„, L$pQ, àgp[õV$L$, v$p¡fp, dpV$u, 
^psy, fbf S>¡hp A_¡L$ `v$p\®dp„\u b_¡gu lp¡e R>¡. s¡dp„\u gpL$Xy„$, MX$L$, Mr_S>, `pZu S>¡hp `v$p\® _¥krN®L$ fus¡ 
D`gå^ \pe R>¡ dpV¡$ s¡d_¡ r_kN® r_rd®s `v$p\® L$l¡hpe R>¡. dp_h¡ âep¡Nipmpdp„ _¥krN®L$ `v$p\p£ `f k„ip¡^_ L$e¯y. 
Ap k„ip¡^__p¡ D`ep¡N L$fu_¡ L$pfMp_pdp„ Sy>v$p„ Sy>v$p„ `v$p\p£_y„ DÐ`pv$_ L$fhpdp„ Aph¡ R>¡. Ap fus s¥epf L$fhpdp„ 
Aph¡g `v$p\p£_¡ dp_hr_rd®s `v$p\® L$l¡hpe R>¡. v$p.s. L$pQ, àgp[õV$L$, L©$rÓd v$p¡fp, \dp£L$p¡g hN¡f¡. Ap`Z¡ lh¡ 
L¡$V$gpL$ dp_hr_rd®s `v$p\p£ rhi¡ dprlsu d¡mhuA¡.  

Ap`Zp„ Of_u hõsyAp¡dp„ h`fpsp `v$p\p£_y„ _uQ¡_p L$p¡óV$L$dp„ hN}L$fZ L$fp¡. rhrh^ 
hõsyAp¡_p¡ k„v$c® v$C_¡ L$p¡óV$L$ ApNm h^pfp¡. 

17.1 àgp[õV$L$_u hõsy

L$lp¡ Å¡CA¡ ! 

dprlsu d¡mhp¡.

17.2 \dp£àgp[õV$L$ 17.3 \dp£k¡qV„$N àgp[õV$L

k„â¡jZ s„Óop__u |̀fL$ dprlsu
àgp[õV$L$ r_rd®rs âq¾$ep rhi¡_p 

rhrh^ rhqX$Ap¡_p¡ k„N°l L$fp¡. s¡_p 
Ap^pf¡ rinL$_u dv$v$\u A¡L$ 
âõsysuL$fZ s¥epf L$fu C-d¡g s¡d S> 
A¸àguL¡$i_ kp¡ãV$h¡Af_u dv$v$\u 
buÅ_¡ dp¡L$gp¡. 

hõsy_y„ _pd s¡dp„ h`fpe¡g `v$p\® 

dp_hr_rd®s `v$p\® r_kN®r_rd®s `v$p\® 

gpL$X$p_u Myfiu gpL$Xy„$

L$p„kL$p¡ àgp[õV$L$

àgp[õV$L$ (Plastic)
 ApL$pe®sp NyZ^d® ^fph_pf A_¡ k¡[ÞÖe blzgL$dp„\u b_ph¡g 
dp_hr_rd®s `v$p\® A¡V$g¡ àgp[õV$L$. v$f¡L$ àgp[õV$L$_u fQ_p A¡L$kdp_ 
lp¡su _\u. L¡$V$gpL$_u fQ_p f¡rML$ sp¡ L¡$V$gpL$_u Q¾$pL$pf lp¡e R>¡. 
 DóZsp_p \_pf `qfZpd_p Ap^pf¡ àgp[õV$L$_y„ b¡ âL$pfdp„ 
rhcpS>_ L$fu iL$pe. S>¡ àgp[õV$L$_¡ C[ÃR>s ApL$pf Ap`u iL$pe s¡_¡       
\dp£àgp[õV$L$ (Dódpd©vy$) L$l¡ R>¡. v$p.s.`p¡gu\u_, PVC_p¡ D`ep¡N, 
fdL$X$p„, L$p„kL$p, àgp[õV$L$_u \pmu hN¡f¡ b_phhp dpV¡$ \pe R>¡. Äepf¡ 
buSy>„ àgp[õV$L$ A¡hy„ R>¡ L¡$ S>¡_¡ A¡L$ hpf kp„Qpdp„ _pMu_¡ A¡L$ Qp¡½$k 
ApL$pf âpàs \ep bpv$ afu DóZsp Ap`u_¡ s¡_p¡ ApL$pf bv$gu iL$psp¡ 
_\u. s¡_¡ \dp£k¡qV„$N (Dódp×Y$) àgp[õV$L$ L$l¡hpe R>¡. Ofdp„ rhÛys 
D`L$fZ_p bV$_p¡, L|$L$f_p l¢X$g `f_y„ AphfZ hN¡f¡ dpV¡$ s¡_p¡ D`ep¡N 
L$fhpdp„ Aph¡ R>¡. 
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1. àgp[õV$L$_p¡ D`ep¡N Apfp¡Áe k¡hp n¡Ódp„ L$fhpdp„ 
Aph¡ R>¡, S>¡d L¡$ rkqf„S>, hN¡f¡. 

2. dpCL$p¡h¡ìl Ap¡ìl_dp„ Mp¡fpL$ fp„^hp dpV¡$ h`fpsp 
hpkZp¡ àgp[õV$L$dp„\u b_ph¡gp lp¡e R>¡. 

3.  hpl_p¡_¡ DTfX$p\u kyfrns fpMhp dpV¡$ NpX$u `f 
V¡$agp¸_ L$p¡V$]N (Teflon coating) L$fhpdp„ Aph¡ R>¡. 
V¡$ãgp¸_ àgp[õV$L$_p¡ S> A¡L$ âL$pf R>¡. 

4.  àgp[õV$L$_p 2000 L$fsp„ h^y âL$pf R>¡. 
5. rhdp__p L¡$V$gpL$ cpN Å¡X$hp dpV¡$ L¡$V$gpL$ âL$pf_p 

àgp[õV$L$_p¡ D`ep¡N \pe R>¡. 
6.  L$pQ, L©$qÓd v$p„s b_phhp dpV¡$ `p¸guA¸¾¡$rgL$ 

àgp[õV$L$_p¡ D`ep¡N \pe R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

àgp[õV$L$_p NyZ^d® : àgp[õV$L$ L$V$psy„ _\u. àgp[õV$L$_y„ rhOV$_ \sy„ _\u. s¡_p ̀ f lhp_u ApÖ®sp, DóZsp, hfkpv$_y„ 
`qfZpd klS>sp\u \sy„ _\u. s¡dp„\u L$p¡C`Z f„N_u hõsy b_phu iL$pe. ApL$pe®sp_p NyZ^d®_¡ L$pfZ¡ L$p¡C`Z 
ApL$pf Ap`u iL$pe. s¡ DóZsp A_¡ rhÛys_y„ AhplL$ R>¡. hS>_dp„ lgLy„$ lp¡hp\u gC S>hpdp„ kyrh^pS>_L$ R>¡. 

àgp[õV$L$_p âL$pf A_¡ D`ep¡N

\dp£àgp[õV$L$

1. `p¸gurh_pCg ¼gp¡fpCX$     
(PVC)

bpV$gu, f¡C_L$p¡V$, `pC`, l¡ÞX$b¡N, b|V$, rhÛyshplL$ spf_p AphfZ, ar_®Qf, 

v$p¡fX$p, fdL$X$p„ hN¡f¡. 

2. `p¸guõV$pCfu_ (PS) f¡qaS>f¡V$f S>¡hp rhÛys D`L$fZp¡_p¡ Dódpfp¡^L$ cpN, e„Óp¡_p rNAf, fdL$X$p„, 

hõsy_p k„fnL$ AphfZ v$p.s.ku.X$u., qX$rhX$u_p L$hf hN¡f¡ 

3. `p¸guCr\gu_ (PE) v|$^_u \¡guAp¡, `¡qL„$N_u \¡guAp¡, NpX$®__p _fd `pB`, hN¡f¡. 

4. `p¸guâp¡r`gu_ (PP) gpDX$ õ`uL$f A_¡ hpl_p¡_p cpN, v$p¡fX$p, QV$pB, âep¡Nipmpdp„_p D`L$fZp¡ hN¡f¡. 

\dp£k¡qV„$N 

1. b¸L¡$gpCV$ f¡qX$Ap¡, V$u.hu., V¡$rgap¡__u L¡$rb_¡V$, Cg¡¼V²$uL$ õhuQ, fdL$X$p„, N©lp¡`ep¡Nu hõsy, 

L|$L$f_p l¢X$g `f_y„ AphfZ hN¡f¡. 

2. d¡g¡dpC_ L$`fL$pbu, àg¡V$, S>¡hu N©lp¡`ep¡Nu hõsyAp¡, rhdp__p A¢rS>__p L¡$V$gpL$ cpN, 

rhÛys fp¡^L$ A_¡ Ýhr_fp¡^L$ AphfZp¡. 

3. `p¡gueyf¡v$_ ka®bp¡X®, _p_u bp¡V$, ar_®Qf, hpl__u kuV$ hN¡f¡. 

4. `p¸gu CõV$f s„syL$pQ, g¡Tf tâV$k®_p V$p¡_k®, L$p`X$ DÛp¡N hN¡f¡.
 1. fpkperZL$ `v$p\p£ cfhp dpV¡$ àgp[õV$L$_u V$p„L$uAp¡_p¡ D`ep¡N i¡_p dpV¡$ L$fhpdp„ 

Aph¡ R>¡ ? 
2. àgp[õV$L¡$ ip dpV¡$ OfNÕ\y h`fpi_u rhrh^ hõsyAp¡_y„ õ\p_ gC gu^y„ R>¡ ?

rhQpf L$fp¡.

àgp[õV$L$ A_¡ `ep®hfZ

1. sdpfp Ofdp„ v$ffp¡S> L¡$V$gu `p¡rgr\__u L¡$fu 
b¡N Aph¡ R>¡ ? Ðepfbpv$ s¡_y„ iy„ \pe R>¡ ? 

2. _p„Mu v$u^¡gu L¡$fu b¡N, `pZu_u bpV$gu, 
v|$^_u Mpgu \¡guAp¡_y„ `y_Q®¾$uL$fZ 
(Recycle) L$C fus¡ \pe R>¡ ?

 L¡$V$gpL$ `v$p\p®¡_y„ _¥krN®L$ fus¡ rhOV$_     

\pe R>¡. s¡d_¡ rhOV$_iug `v$p\® L$l¡hpe R>¡. 

Äepf¡ L¡$V$gpL$ `v$p\p£_y„ _¥krN®L$ fus¡ rhOV$_   

\sy„ _\u, s¡d_¡ ArhOV$_iug `v$p\® L$l¡hpe 

R>¡. Ap`¡g L$p¡óV$L$ `f\u A¡hy„ S>Zpe R>¡ L¡$ 

àgp[õV$L$ ArhOV$_iug R>¡. dpV¡$ `ep®hfZ_u 

×[óV$A¡ âvy$jL$ R>¡. s¡_p dpV¡$ Ap`Z¡ iy„ D`pe 

L$fu iL$uA¡ ?
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 v$f¡L$ ÅN©s _pNqfL¡$ 4R rkÝ^p„s_p¡ D`ep¡N 
L$fhp¡ S>ê$fu R>¡ A¡V$g¡, 
 Reduce - Ap¡R>pdp„ Ap¡R>p¡ D`ep¡N L$fhp¡.
 Reuse - afu D`ep¡N L$fhp¡. 
 Recycle - `y_Q®¾$uL$fZ
 Recover - afu âpàs L$fhy„. 
 sp¡ S> `ep®hfZ âvy$jZ\u bQu iL$uiy„. 

Ýep_dp„ fpMp¡. 

epv$u L$fp¡ A_¡ QQp® L$fp¡.

L$lp¡ Å¡CA¡ ! 

`v$p\® rhOV$__p¡ kdeNpmp¡ `v$p\®_p¡ âL$pf

ipL$cpÆ 1 \u 2 AW$hpqX$ep rhOV$_iug 

kysfpD L$`X$p 1 hj® rhOV$_iug 

gpLy$X$$ 10 \u 15 hj® rhOV$_iug 

àgp[õV$L$ lÅfp¡ hj® ArhOV$_iug 

 àgp[õV$L$_¡ bv$g¡ Ap`Z¡ rhOV$_iug `v$p\p£_p¡ 
D`ep¡N L$fu_¡ s¥epf L$f¡g hõsyAp¡ hp`fhu Å¡CA¡. 
v$p.s.- iZ_u \¡gu, L$p`X$_u \¡gu, L$pNm_u \¡gu.

 sdpfp Ofdp„ sd¡ àgp[õV$L$_¡ bv$g¡ AÞe rhOV$_iug `v$p\p£dp„\u 
s¥epf L$fpe¡g hõsy ¼ep„ ¼ep„ hp`fu iL$p¡ s¡_u epv$u s¥epf L$fu s¡ rhi¡ hN®dp„ 
QQp® L$fp¡. 

`qfhl_ L$fsu hMs¡ L$pQ_p¡ kpdp_ A\hp sÐkd hõsy s|V$u _ Åe s¡ dpV¡$ s¡d_u 
Apk`pk L$ep `v$p\p£_y„ AphfZ d|L¡$gy„ lp¡e R>¡ ?

\dp£L$p¡g (Thermocol) : 
 sdpfp Ofdp„ Aph¡gu kfmsp\u awV$u iL¡$ s¡hu L$p¡C _hu hõsy S>¡ Mp¡Mpdp„ b„^ (`¡L$) L$fhpdp„ Aph¡ R>¡. s¡dp„ s¡ 
hõsy_¡ _yL$ip_ _ \pe s¡ dpV$¡ buSy>„ A¡L$ AphfZ lp¡e R>¡, s¡ AphfZ \dp£L$p¡g_y„ lp¡e R>¡. OZu S>ÁepA¡ S>dZhpfdp„ 
\dp£L$p¡gdp„\u b_ph¡g àg¡V$ h`fpe R>¡. 
 \dp¡®L$p¡g A¡V$g¡ `p¸guõV$pefu_ _pd_p k„[ígóV$ `v$p\®_y„ A¡L$ ê$` R>¡. 100 0C  L$fsp„ h^y DóZspdp_ Ap`sp 
s¡ âhplu Ahõ\p_¡ âpàs L$f¡ R>¡ A_¡ W„$Xy„$ \ep `R>u O_ Ahõ\pdp„ ê$`p„sqfs \pe R>¡. s¡\u Ap`Z¡ s¡_¡ C[ÃR>s 
ApL$pf Ap`u iL$uA¡ R>uA¡. s¡ ^½$pip¡jL$ lp¡hp\u _pSy>L$ (Delicate) hõsy_p k„fnL$ AphfZdp„ s¡_p¡ D`ep¡N 
L$fhpdp„ Aph¡ R>¡. 
 sdpfp fp¡tS>v$p Æh_dp„ \dp£L$p¡g_p¡ D`ep¡N L$ep„ ¼ep„ \pe R>¡. s¡_u epv$u s¥epf L$fp¡. 

17.4 \dp£L$p¡g Ähg_ A_¡ s¡dp„\u âvy$jZ

\dp£L$p¡g_p Arsh`fpi_y„ `ep®hfZ A_¡ dp_h `f \_pf vy$ó`qfZpd 
1. õV$pCqf_dp„ L$L®$fp¡NS>Þe OV$L$ lp¡hp\u \dp£L$p¡g_p kss kpr_Ýedp„ 

fl¡_pf ìe[¼s_¡ gp¡lu_y„ ëeyL¡$rdAp (Leukemia) A_¡ rgçäp¡dp 
(Lymphoma) âL$pf_p¡ L$L®$fp¡N \hp_u i¼esp lp¡e R>¡. 

2. S>¥h ArhOV$_iug : _¥krN®L$ `Ý^rs\u \dp£L$p¡g_y„ rhOV$_         
\hpdp„ M|b gp„bp¡ kde gpN¡ R>¡, dpV¡$ OZp„ gp¡L$p¡ s¡_¡ - bpmu_¡ 
_óV$ L$fhp_¡ S> D`pe kdS>¡ R>¡. `f„sy s¡ `ep®hfZ_u ×[óV$A¡ 
h^y OpsL$ D`pe R>¡. \dp£L$p¡g_p Ähg__¡ L$pfZ¡ T¡fu hpey dy¼s 
\pe R>¡. 

3. kdpf„cdp„ cp¡S>_, `pZu, Qp Ap`hp dpV¡$ b_ph¡g \pmu A_¡ 
L$`/Ágpk \dp£L$p¡gdp„\u b_ph¡gp lp¡e R>¡. s¡_u Akf Apfp¡Áe 
`f \pe R>¡. Å¡ \dp£L$p¡gdp„ fpM¡g `v$p\®_¡ afu\u Nfd L$fhpdp„ 
Aph¡ sp¡ õV$pefu__p L¡$V$gpL$ A„i s¡ AÞ_`v$p\®dp„ cmhp_u 
i¼esp lp¡e R>¡ A_¡ s¡_p\u lpr_ \hp_u i¼esp lp¡e R>¡. 
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CÞV$f_¡V$ dpfp¡ rdÓ ः CÞV$f_¡V$ `f b„NX$u L¡$hu fus¡ b_phhpdp„ Aph¡ R>¡ s¡_p¡ rhqX$Ap¡ Sy>Ap¡ A_¡ hN®dp„ s¡ 
dprlsu hp„Qp¡.

4. \dp£L$p¡g b_ph_pf L„$`_udp„ L$pd L$f_pf ìe[¼s_p ifuf `f \_pfp `qfZpd : gp„bp kde ky^u õV$pefu__p 
k„`L®$dp„ fl¡_pf ìe[¼s_¡ Ap„M, ðk_k„õ\p, ÐhQp, `pQ_k„õ\p_ k„b„r^s budpfuAp¡ \hp_u i¼esp lp¡e R>¡. 
Nc®hsu drlgpAp¡_¡ Nc®`ps \hp_y„ Å¡Md lp¡e R>¡. âhplu õV$pefu__¡ L$pfZ¡ ÐhQp v$pThp_y„ Å¡Md lp¡e R>¡.

L$pQdp„\u b_su fp¡tS>v$p D`ep¡N_u hõsyAp¡_u epv$u s¥epf L$fp¡. s¡ hõsyAp¡dp„ 
¼ep ¼ep f„N_p L$pQ hp`fhpdp„ Apìep R>¡ ? 

L$pQ (Glass) : fp¡tS>v$p Æh_dp„ Ap`Z¡ dp¡V$p 
âdpZdp„ L$pQ_p¡ D`ep¡N L$fuA¡ R>uA¡. L$pQ_u ip¡^ 
AQp_L$ S> \C R>¡. L¡$V$gpL$ a¡_¡rie_ ìep`pfu fZdp„ 
f¡su ̀ f fkp¡C b_phu füp lsp. s¡dZ¡ Q|_p_p ̀ Õ\f_p 
Ap^pf¡ fkp¡C_p hpkZ Np¡W$ìep. `Õ\f `f\u fkp¡C_p 
hpkZ _uQ¡ Dspep® bpv$ s¡d_¡ A¡L$ `pfv$i®L$ `v$p\® 
s¥epf \e¡gp¡ v¡$Mpep¡. Ap `pfv$i®L$ `v$p\® f¡su A_¡ 
Q|_p_p `Õ\f_¡ A¡L$ kp\¡ Nfd L$fhp\u s¥epf \ep¡ 
lp¡hp¡ Å¡CA¡ A¡hp¡ sL®$ s¡dZ¡ fS|> L$ep®. s¡dp„\u S> 
ApNm S>sp„ L$pQ s¥epf L$fhp_u L©$rs rhL$rks \C. L$pQ 
A¡V$g¡ rkrgL$p A_¡ rkrgL¡$V$_p rdîZ\u s¥epf \e¡g 
AõaqV$L$u, L$W$Z `Z bfX$ O_ `v$p\®. rkrgL$p A\p®s 
SiO2 s¡_¡ S> Ap`Z¡ f¡su L$luA¡ R>uA¡. L$pQdp„ fl¡g 
rkrgL$p A_¡ AÞe OV$L$p¡_p âdpZ `f\u kp¡X$p gpCd 
L$pQ, bp¡fp¡rkrgL¡$V$ L$pQ, rkrgL$p L$pQ, AëL$gu rkrgL¡$V$ 
L$pQ A¡hp âL$pf R>¡.

epv$u L$fp¡ A_¡ QQp® L$fp¡.

L$pQ_y„ 
`sfy„

17.5 L$pQ_u r_rd®rs âq¾$ep

L$pQp¡ dpg

cÌ$u

Ap¡Nm¡gp¡ L$pQ

fp¡gf
L$V$f

L$pQ r_rd®rs : L$pQ b_phhp dpV¡$ f¡su, kp¡X$p, Q|_p_p¡ ̀ Õ\f A_¡ Aë` âdpZdp„ d¡Á_¡riAd Ap¸¼kpCX$_p rdîZ_¡ 
cÌ$udp„ s`phhpdp„ Aph¡ R>¡. f¡su A¡V$g¡ rkrgL$p¸_ X$pep¸¼kpBX$_¡ `uNmhp dpV¡$ gNcN 1700 0C DóZspdp__u 
S>ê$f `X¡$ R>¡, Ap¡R>p DóZspdp_¡ rdîZ `uNm¡ s¡ dpV¡$ s¡dp„ _L$pdp L$pQ_p Vy$L$X$pAp¡ _pMhpdp„ Aph¡ R>¡. s¡_¡ L$pfZ¡ 
rdîZ gNcN 850 0C DóZspdp_¡ ̀ uNm¡ R>¡. rdîZdp„_p kh® ̀ v$p\® âhplu ê$` ̂ pfZ L$f¡ s¡ ̀ R>u 1500 0C ky^u 
Nfd L$fu_¡ s¡_¡ A¡L$v$d W„$Xy$ L$fhpdp„ Aph¡ R>¡. A¡L$v$d W„$Xy$ L$fhp\u rdîZdp„_p OV$L$ ̀ v$p\® õaqV$L$ê$` ̂ pfZ L$fsp _\u. 
`f„sy s¡ A¡L$fk (kdp„N) AõaqV$L$ `pfv$i®L$ ê$` âpàs L$f¡ R>¡. A¡_¡ S> kp¡X$pgpCd L$pQ L$l¡ R>¡.  

L$pQ_p NyZ^d® : 
1. L$pQ_¡ Nfd L$fsp s¡ _fd b_¡ R>¡ A_¡ s¡_¡ C[ÃR>s ApL$pf Ap`u iL$pe R>¡. 
2. L$pQ_u O_sp s¡dp„ fl¡gp OV$L$ Öìep¡_p âdpZ `f Ap^pf fpM¡ R>¡. 
3. L$pQ DóZsp_p¡ d„v$ hplL$ R>¡. s¡_¡ S>gv$ DóZsp Ap`sp A\hp DóZ L$pQ_¡ S>ëv$u W„$X$p¡ L$fsp s¡dp„ rsfpX$ `X¡$ R>¡ 

A\hp s¡ awV$u Åe R>¡. 
4. L$pQ rhÛys_p¡ AhplL$ R>¡. dpV¡$ huS>mu_p„ rhrh^ D`L$fZp¡dp„ rhÛys AhplL$$ sfuL¡$ s¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡.
5. L$pQ ̀ pfv$i®L$ lp¡hp_¡ L$pfZ¡ âL$pi_p¡ OZp¡ Mfp¡ cpN L$pQ_u Apf`pf _uL$mu Åe R>¡. R>sp„ ̀ Z, L$pQdp„ ¾$p¡rded, 

ìl¡_¡qX$ed A\hp Ape_® Ap¡¼kpCX$_p¡ D`ep¡N \ep¡ lp¡e A¡hp¡ L$pQ âL$pi_y„ dp¡V$p âdpZdp„ ip¡jZ L$f¡ R>¡.



120

`ep®hfZ `f L$pQ_y„ \sy„ `qfZpd
1. L$pQ s¥epf L$fsu hMs¡ rdîZ_¡    

1500 0C  ky^u Nfd L$fhy„ `X¡$ R>¡. 
s¡_p dpV¡$ Å¡Csp H^Z_p Ähg_\u 
këaf X$peAp¸¼kpCX$$, _peV²$p¡S>_ 
X$peAp¸¼kpCX$$, L$pb®_ X$peAp¸¼kpCX$ 
S>¡hp lqfsN©l hpey dy¼s \pe R>¡. s¡_y„ 
`qfZpd `ep®hfZ `f \pe R>¡. L$pQ_y„ 
`y_Q®¾$uL$fZ kpfu fus¡ \B iL¡$ R>¡. s¡d 
L$fhp\u Ap Å¡Md V$pmu iL$pe R>¡. 

2. L$pQ Arh^V$_iug lp¡hp\u L$pQ_u     
_L$pdu hõsy_p Vy$L$X$p `pZu_u kp\¡ 
S>mpiedp„ hlu Åe R>¡ A_¡ Ðep„_p 
Ar^hpk `f s¡_y„ ârsL|$m `qfZpd \C 
iL¡$ R>¡. s¡d S> Ap Vy$L$X$pAp¡_¡ L$pfZ¡ 
drg_ `pZu_u NV$f Ahfp¡^pC_¡ 
kdõep r_dp®Z \C iL¡$ R>¡.

dprlsu d¡mhp¡.

1. k|e®âL$pi_¡ L$pfZ¡ rhOV$_ _ \pe s¡ 
dpV¡$ L¡$V$gpL$ rhrióV$ `v$p\® ¼ep âL$pf_p 
L$pQ_u bpV$gudp„ fpMhpdp„ Aph¡ R>¡ ? 

2. fõspdp„ AL$õdps \sp CÅ _ \pe s¡ 
dpV¡$ hpl_dp„ ¼ep âL$pf_p¡ L$pQ 
hp`fhpdp„ Aph¡ R>¡ ?

L$fu Sy>Ap¡.

rinL$_p r_funZ l¡W$m âep¡Nipmpdp„ 
h¾$_rgL$p s¥epf L$fp¡. 

17.6 rhrh^ âL$pf_p L$pQdp„\u s¥epf L$f¡gu hõsy

L$pQ_p âL$pf A_¡ D`ep¡N : 
1. rkrgL$p L$pQ : rkrgL$p_p¡ D`ep¡N L$fu_¡ s¥epf L$fhpdp„ Aph¡ 
R>¡. rkrgL$p L$pQdp„\u s¥epf L$f¡gu hõsy DóZsp_¡ L$pfZ¡ 
ArsAë` âdpZdp„ âkfZ `pd¡ R>¡. s¡_p `f A¡rkX$, b¡CT_u 
L$p¡C S> Akf \su _\u. dpV¡$ âep¡Nipmpdp„ L$pQ_p h¥opr_L$ 
D`L$fZp¡ b_phhp dpV¡$ s¡_p¡ D`ep¡N \pe R>¡. 
2. bp¡fp¡rkrgL¡$V$ L$pQ : f¡su, kp¡X$p, bp¡qfL$ Ap¸¼kpCX$ A_¡ 
A¡ëeyrdr_ed Ap¡¼kpCX$_p rdîZ_¡ `uNpmu_¡ bp¡fp¡rkrgL¡$V$ 
L$pQ s¥epf L$fhpdp„ Aph¡ R>¡. Ap¥j^ `f Ap L$pQ_y„ `qfZpd \sy„ 
_\u dpV¡$ Ap¥j^r_rd®rs DÛp¡Ndp„ Ap¥j^p¡ fpMhp dpV¡$ 
bp¡fp¡rkrgL¡$V$ L$pQdp„\u b_ph¡g bpV$guAp¡ hp`fhpdp„ Aph¡ R>¡. 
3. ApëL$gu rkrgL¡$V$ L$pQ : f¡su A_¡ kp¡X$p_p rdîZ_¡ Nfd 
L$fu_¡ ApëL$gu rkrgL¡$V$ L$pQ s¥epf L$fhpdp„ Aph¡ R>¡. ApëL$gu 
rkrgL¡$V$ L$pQ `pZudp„ Öpìe lp¡hp\u s¡_¡ S>gue L$pQ A\hp 
hp¸V$fÁgpk L$l¡ R>¡. 
4. kukpey¼s L$pQ : f¡su, kp¡X$p, Q|_p_p¡ `Õ\f A_¡ g¡X$ 
Ap¡¼kpBX$_p rdîZ_¡ `uNpmu_¡ kukpey¼s L$pQ s¥epf L$fhpdp„ 
Aph¡ R>¡. QL$QqL$s lp¡hp\u Ap L$pQ_p¡ D`ep¡N huS>mu_p v$uhp, 
V$é|bgpCV$ b_phhp dpV¡$ L$fhpdp„ Aph¡ R>¡. 
5. âL$piue L$pQ : f¡su, kp¡X$p, Q|_p_p¡ ̀ Õ\f, b¡qfAd Ap¸¼kpCX$ 
A_¡ bp¡fp¸__p rdîZ\u âL$piue L$pQ s¥epf L$fhpdp„ Aph¡ R>¡. 
Qídp, v|$fbu_, k|ÿdv$i®L$_p L$pQ b_phhp dpV¡$ iyÝ^ L$pQ_u 
S>ê$f lp¡e R>¡. 
6. f„Nu_ L$pQ : kp¡X$p gpCd L$pQ f„Nlu_ lp¡e R>¡. s¡_¡ rhrióV$ 
f„N Ap`hp dpV¡$ L$pQ s¥epf L$fsu hMs¡ rdîZdp„ rhrióV$ 
^psy_p Ap¸¼kpCX$ Dd¡fhpdp„ Aph¡ R>¡. v$p.s.hpv$mu Tp„ehpmp¡ 
gugp f„N_p¡ L$pQ d¡mhhp dpV¡$ a¡fk Ap¡¼kpCX$, gpg f„N_p¡ L$pQ 
d¡mhhp dpV¡$ L$p¸`f Ap¸¼kpCX$ hN¡f¡. 
7. k„õL$pqfs L$pQ : L$pQ_u D`ey¼ssp A_¡ NyZhÑp h^pfhp 
dpV¡$ s¡_p ̀ f L¡$V$gpL$ rhrióV$ k„õL$pf L$fhpdp„ Aph¡ R>¡. s¡dp„\u S> 
õsfue L$pQ, âbrgs L$pQ(Reinforced Glass), k`pV$ L$pQ 
(Plain Glass), s„syê$` L$pQ (Fiber Glass), a¡_ L$pQ, 
A`pfv$i®L$ L$pQ s¥epf L$fhpdp„ Aph¡ R>¡.  
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1. ip¡^p¡ sp¡ dmi¡. 
A. àgp[õV$L$_p ............. NyZ^d®_¡ L$pfZ¡ s¡_¡ 

C[ÃR>s ApL$pf Ap`u iL$pe R>¡. 
Ap. dp¡V$f NpX$u_¡ ......... _y„ L$p¡qV„$N L$fhpdp„ Aph¡ R>¡. 
B. \dp£L$p¡g ....... DóZspdp_¡ âhplu ê$` ^pfZ 

L$f¡ R>¡. 
C. ..........L$pQ `pZudp„ Ap¡Nm¡ R>¡. 

2. dpfp¡ Å¡X$uv$pf L$p¡Z ? 
"A' õs„c  "b' õs„c
1. kukp ey¼s L$pQ A. àg¡V¹$k
2. b¸L¡$gpBV$  b. QV$pC
3. \dp£L$p¡g   L$. rhÛys bëb
4. âL$piue L$pQ  X$. Cg¡[¼V²$L$ õhuQ
5. `p¸rgâp¡r`gu_  C. v|$fbu_

3. _uQ¡_p âñp¡_p DÑf gMp¡. 
A. \dp£L$p¡g ¼ep `v$p\®dp„\u s¥epf L$fhpdp„ Aph¡ R>¡? 
Ap. PVC _p D`ep¡N gMp¡.
B.  _uQ¡ L¡$V$guL$ hõsyAp¡_p _pd Apàep R>¡ s¡ ¼ep       

r_kN®r_rd®s A\hp dp_hr_rd®s `v$p\®dp„\u 
s¥epf \pe R>¡ s¡ gMp¡. 

 (QV$pC, buL$f, b„NX$u, Myfiu, R>fu, `¡_, NyZu, 
TpXy$)

C. L$pQ_y„ âdyM OV$L$ L$ey„ ? 
D. àgp[õV$L$ L$C fus¡ s¥epf \pe R>¡ ? 

4. saphs õ`óV$ L$fp¡. 
A. dp_hr_rd®rs `v$p\® A_¡ r_kN®r_rd®s `v$p\®  
Ap. Dódpd©vy$ àgp[õV$L$ A_¡ Dódp×Y$ àgp[õV$L$ 

5. _uQ¡_p âñp¡_p sdpfp iåv$p¡dp„ S>hpb gMp¡. 
A. `ep®hfZ A_¡ dp_hu Apfp¡Áe `f _uQ¡_p `v$p\p£_y„ 

\_pf `qfZpd A_¡ D`peep¡S>_p õ`óV$ L$fp¡. 
 1. àgp[õV$L$   
 2. L$pQ  
 3. \dp£L$p¡g 
Ap. àgp[õV$L$ ArhOV$_iug lp¡hp\u `ep®hfZ k„b„^u 

kdõepAp¡ r_dp®Z \pe R>¡, Ap kdõep v|$f L$fhp 
dpV¡$ sd¡ ¼ep D`pe L$fip¡ ? 

6. V|$„L$_p¢^ gMp¡. 
A. L$pQ r_rd®rs 
b. âL$prie L$pQ 

C. àgp[õV$L$_p D`ep¡N    
D`¾$d :  
1. Micro-wave Oven dp„ h`fpsp hpkZp¡ L$ep âL$pf_p 

àgp[õV$L$dp„\u s¥epf L$fhpdp„ Aph¡ R>¡ s¡_u dprlsu 
d¡mhp¡. 

2. L©$rÓd v$p„s i¡dp„\u s¥epf L$fhpdp„ Aph¡ R>¡ s¡_u dprlsu 
d¡mhp¡.

n¡ÓdygpL$ps : sdpfp `qfkfdp„_p àgp[õV$L$/L$pQr_rd®rs L$f_pf L$pfMp_p_u dygpL$ps gC_¡ r_rd®rs âq¾$ep rhi¡ 
dprlsu A¡L$rÓs L$fp¡ A_¡ Al¡hpg s¥epf L$fp¡.  

õhpÝepe
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hN}L$fZ L$fp¡.

18. `qfk„õ\p

epv$ L$fp¡.

AS>¥rhL$ OV$L$ 

cp¥rsL$ OV$L$ 
DÐ`pv$L$ rhOV$L$ 

k¡[ÞÖe `v$p\® 

S>¥rhL$ OV$L$ 

fpkperZL$ OV$L$
cnL$

Ak¡[ÞÖe `v$p\®

gugu h_õ`rs âpZu k|ÿdÆh 

s©sue cnL$
lpeX²$p¡S>_, Ap¡[¼kS>_,
_peV²$p¡S>_, L¸$[ëiAd,
gp¡l, kp¡qX$Ad, `p¡V¡$riAd

âp\rdL$ cnL$

õhe„`p¡ju 

âr\_ 
L$pbp£qv$s 
[õ_Á^ 

qÜsue cnL$

`f`p¡ju

lhp, `pZu, 
bpó`, Mr_Å¡, 
d©v$p, 
(c|-fQ_p), 
k|e®âL$pi

`qfk„õ\p (Ecosystem)

k|ÿdÆhp¡ d©s h_õ`rs A_¡ âpZuAp¡_p Ahi¡jp¡_p k¡[ÞÖe `v$p\p£_y„ (âr\_, L$pbp£qv$sp¡, [õ_Á^ `v$p\®) 
afu\u Ak¡[ÞÖe (lpeX²$p¡S>_, Ap¡[¼kS>_, L¸$[ëiAd, gp¡l, kp¡qX$Ad, `p¡V¡$riAd) `p¡jL$ Öìep¡dp„ ê$`p„sf L$f¡ R>¡, 
Ap\u s¡d_¡ rhOV$L$ L$l¡ R>¡.

iy„ sd¡ ÅZp¡ R>p¡? 

1. sdpfu ApSy>bpSy> ¼ep ¼ep OV$L$p¡ Å¡hp dm¡ R>¡ ? 
2. sdpfp¡ Ap OV$L$p¡ kp\¡ L$p¡C âÐen L¡$ AâÐen k„b„^ R>¡ L¡$ s¡_p¡ rhQpf L$fp¡. 

r_kN®dp„ Å¡hp dmsp„ L¡$V$gp„L$ OV$L$p¡ _uQ¡ Apàep R>¡. s¡_„y kÆh A_¡ r_Æ®hdp„ 
hN}L$fZ L$fp¡. (k|e®âL$pi, k|e®dyMu_y„ awg, lp\u, L$dm, i¡hpm, ̀ Õ\f, Opk, ̀ pZu, 
L$uX$u, dpV$u, rbgpX$u, lhp, tkl)

`qfk„õ\p (Ecosystem) ः sdpfu Apk`pk_y„ `qfkf b¡ âL$pf_p OV$L$p¡\u b_¡gy„ R>¡. kÆh A_¡ r_Æ®h. kÆhp¡_¡ 
S>¥rhL$ (Biotic) OV$L$ A_¡ AS>¥rhL$ (Abiotic) OV$L$ L$l¡ R>¡. Ap kÆh A_¡ r_Æ®h OV$L$p¡ hÃQ¡ kss Ap„sfq¾$ep 
\su lp¡e R>¡. kÆh A_¡ s¡d_p Ar^hpk A\hp `ep®hfZue OV$L$ hÃQ¡ `fõ`f k„b„^ lp¡e R>¡. Ap k„b„^\u S> 
S>¡ rhrióV$ ApL©$rsb„^ r_dp®Z \pe R>¡ s¡_¡ `qfk„õ\p L$l¡ R>¡. S>¥rhL$ A_¡ AS>¥rhL$ OV$L$ s¡d S> s¡d_u `fõ`f \su 
Ap„sfq¾$ep dmu_¡ `qfk„õ\p b_¡ R>¡.

`qfk„õ\p_u fQ_p (Structure of Ecosystem) ः kÆhp¡_¡ Æhhp dpV¡$ Sy>v$p„ Sy>v$p„ AS>¥rhL$ OV$L$p¡_u S>ê$f lp¡e 
R>¡. s¡d S> s¡d_u r_Æ®h OV$L$p¡ kp\¡ Å¡X$php_u ndsp Sy>v$u Sy>v$u lp¡e R>¡. A¡L k|ÿd Æh_¡ Ap¡[¼kS>__u S>ê$f lp¡e 
R>¡, sp¡ buÅ_¡ lp¡su _\u. L¡$V$gpL$ TpX$ dpV¡$ h^y k|e®âL$pi AphíeL$ lp¡e R>¡ sp¡ L¡$V$guL$ h_õ`rs Ap¡R>p k|e®âL$pidp„ 
A¡V$g¡ L¡$ R>p„eX$pdp„ h©qÙ `pd¡ R>¡.

18.1 `qfk„õ\p_p OV$L$p¡
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L$lp¡ Å¡CA¡ ! 

`qfk„õ\p_p v$f¡L$ AS>¥rhL$ OV$L$ v$p.s.lhp, `pZu, dpV$u, k|e®âL$pi, DóZspdp_, ApÖ®®sp hN¡f¡_y„ s¡dp„_p 

kÆhp¡ `f A\hp S>¥rhL$ OV$L$p¡ `f `qfZpd \pe R>¡. A¡L$ `qfk„õ\pdp„ L$ep kÆhp¡ Æhu iL¡$ A_¡ s¡d_u k„¿ep 

L¡$V$gu lp¡hu Å¡CA¡ s¡ `qfk„õ\pdp„_p AS>¥rhL$ OV$L$p¡_¡ Ap^pf¡ _½$u \pe R>¡. 

kÆhp¡ `qfk„õ\p_p AS>¥rhL$ OV$L$p¡_¡ kss hp`fsp lp¡e R>¡ A\hp DÐkrS>®s L$f¡ R>¡. Ap\u `qfk„õ\p_p 

S>¥rhL$ OV$L$p¡_¡ L$pfZ¡ AS>¥rhL$ OV$L$p¡_y„ âdpZ Ap¡Ry>„-h^pf¡ \sy„ fl¡ R>¡. `qfk„õ\p_p v$f¡L$ kÆh OV$L$p¡ Apk`pk_p 

AS>¥rhL$ OV$L$p¡ `f Akf L$f¡ R>¡. s¡\u `qfk„õ\p_p AÞe kÆhp¡ `f `Z s¡_y„ `qfZpd \pe R>¡.

`qfk„õ\p_p âÐe¡L$ kÆh s¡ `qfk„õ\pdp„ flu_¡ L$pe® L$fsu hMs¡ rhrióV$ c|rdL$p cS>hsp¡ lp¡e R>¡. Ap 

kÆhp¡_p `qfk„õ\p_p AÞe kÆhp¡_p k„v$c®dp„ õ\p_ A_¡ s¡_u c|rdL$p_¡ "r_i' (Niche) L$l¡ R>¡. v$p.s.bNuQpdp„ 

h©qÝ^ `pdsy„ k|e®awg_y„ TpX$ lhpdp„ Ap¡[¼kS>_ DÐkrS>®s L$f¡ R>¡ A_¡ d^dpMu, L$uX$u hN¡f¡ L$uV$L$p¡_¡ AÞ_ A_¡ Apîe 

`|fp¡ `pX¡$ R>¡.

1. D`f_u Ap„sfq¾$epdp„ k|ÿdÆhp¡_u iy„ c|rdL$p R>¡ ? 
2. DÐ`pv$L$p¡_¡ AS>¥rhL$ OV$L$ L¡$hu fus¡ dm¡ R>¡ ?
3. cnL$ ¼ep„\u AÞ_ d¡mh¡ R>¡ ?

18.2 `qfk„õ\p_p OV$L$p¡dp„ Ap„sfq¾$ep

âL$pi 
k„ïg¡jZ

AÞ_ r_rd®rs

d©s ifufp¡_y„ rhOV$_ 

âpZuAp¡ 

h_õ`rsdp„\u 

AÞ_N°lZ L$f¡ R>¡. 

AS>¥rhL$ OV$L$

`p¡jL$ Öìe, kp¥f DÅ®, L$pb®_ 

X$peAp¸¼kpCX$$, pH, S>m, 

Mr_Å¡ hN¡f¡.

S>¥rhL$ OV$L$

(âp\rdL$, qÜsue, 

s©sue cnL$)

k|ÿdÆh (rhOV$L$) 

S>¥rhL$ OV$L$

h_õ`rs (DÐ`pv$L$) 

Öìep¡ dy¼s \pe R>¡. 

dy¼s Öìep¡_y„ 

`y_Q®¾$uL$fZ \pe R>¡. 

DóZsp 

DóZsp 

DóZsp 

DóZsp 

DóZsp 

dp¡V$pcpN_u `qfk„õ\p AÐe„s N|„QhZey¼s lp¡e R>¡ A_¡ s¡dp„ rhrh^ ÆhÅrs_u âQ„X$ k„¿epÐdL$ A_¡ 
NyZpÐdL$ rhrh^sp Å¡hp dm¡ R>¡. Ap`Zp„ cpfs v¡$i S>¡hp DóZ L$V$ub„^ue cpN_u `qfk„õ\pdp„ dpÓ L¡$V$guL$ 
Års_p kÆhp¡ kh®Ó dp¡V$u k„¿epdp„ Å¡hp dm¡ R>¡¡. bpL$u_u dp¡V$p cpN_u h_õ`rs A_¡ âpZuAp¡_u Års_u k„¿ep 
OZu Ap¡R>u lp¡e R>¡. L¡$V$guL$ Års_u k„¿ep sp¡ M|b S> Ap¡R>u lp¡e R>¡. `©Õhu `f rhrh^ âL$pf_u `qfk„õ\p R>¡. v$f¡L$ 
õ\m_u `qfk„õ\p Sy>v$u Sy>v$u lp¡e R>¡. v$p.s. S>„Ng, smph, kpNf, _v$u hN¡f¡ `qfk„õ\p_p ApL$pf, õ\p_, lhp_u 
[õ\rs, h_õ`rs A_¡ âpZuAp¡_p âL$pf S>¡hu rhrióV$sp A_ykpf `qfk„õ\p_p L¡$V$gpL$ âL$pf R>¡.
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`pR>m hmu_¡ Å¡sp....
rhop__u âNrs_u kp\¡ S> _hp _hp iåv$p¡_y„ 

r_dp®Z \sy„ fl¡ R>¡. ‘Ecosystem’ `Z Aphp¡ S> 
A¡L$ iåv$ R>¡. Ap iåv$_y„ NyS>fpsu ê$`p„sf Ap`Z¡ 
`qfk„õ\p L$e¯y R>¡. B.k.1930dp„ fp¸e ¼g¡apd _pd_p 
h¥opr_L$_¡ âñ `|R>hpdp„ Apìep¡ lsp¡ L¡$ - `ep®hfZ_p 
cp¥rsL$ A_¡ ÆhipõÓue OV$L$p¡_p¡ `fõ`f k„b„^ A¡L$ 
iåv$dp„ L¡$hu fus¡ ìe¼s L$fu iL$pe ? s¡_p S>hpbdp„ 
s¡dZ¡ L$üy„- Ecosystem. Ðepfbpv$ B.k.1935dp„ 
¼g¡apd_p klL$pe®L$f A¡.Æ.V$pÞkg¡A¡ kp¥ â\d Ap iåv$ 
âQpfdp„ d|¼ep¡. Ecosystem_¡ S>¥rhL$ kdyv$pe (Biotic 
community) `Z L$l¡hpe R>¡.

ÆhphfZdp„ A_¡L$ `qfk„õ\p L$pep®[Þhs lp¡e R>¡. s¡d_u Apk`pk_p `ep®hfZ A_ykpf s¡d_y„ rhrióV$ L$pe® 
Qpgsy„ lp¡e R>¡. `©Õhu `f Aphu A_¡L$ `qfk„õ\p r_dp®Z \C R>¡. `©Õhu `f_u Ap `qfk„õ\pAp¡ õhs„Ó A_¡ Sy>v$u 
v¡$Mpsu lp¡hp R>sp„ `Z âÐen A_¡ AâÐen fus¡ s¡Ap¡ A¡L$buÅ kp\¡ Å¡X$pe¡gu lp¡e R>¡. s¡\u Ap _p_u-_p_u 
`qfk„õ\pAp¡_¡ Ap`Z¡ `|Z® `Z¡ A¡L$buÅ\u Sy>v$u L$fu iL$sp _\u, `f„sy rhrióV$sp_ykpf, s¡d_u L$pe®âZpgu      
A_ykpf s¡d S> h¥opr_L$ ×[óV$L$p¡Z A_ykpf `qfk„õ\p_p Sy>v$p„ Sy>v$p„ âL$pf `X¡$ R>¡. 

`©Õhu `f_p L¡$V$gp„L$ cpNdp„ OZp dp¡V$p„ n¡Ó_y„ 
lhpdp_ A_¡ AS>¥rhL$ OV$L$ kpdpÞe fus¡ kfMp 
lp¡e R>¡. s¡ cpNdp„ fl¡sp kÆhp¡dp„ kdp_sp 
Å¡hp dm¡ R>¡. s¡\u M|b dp¡V$p n¡Ódp„ A¡L$ rhrióV$ 
õhê$`_u `qfk„õ\p s¥epf \pe R>¡. Aphu dp¡V$u 
`qfk„õ\pAp¡_¡ "bpep¡çk' (Biomes) L$l¡hpe 
R>¡. Ap bpep¡çkdp„ A_¡L$ _p_u `qfk„õ\pAp¡_p¡ 
kdph¡i lp¡e R>¡. `©Õhu `p¡s¡ `Z A¡L$ rhõs©s 
`qfk„õ\p R>¡. ̀ ©Õhu ̀ f b¡ dy¿e âL$pf_p "bpep¡çk' 
Å¡hp dm¡ R>¡. 1. c|-`qfk„õ\p (Land Biomes)          
A_¡ 2. S>gue `qfk„õ\p (Aquatic Biomes).

c|-`qfk„õ\p ः S>¡ `qfk„õ\p a¼s c|-cpN `f S> A¡V$g¡ L¡$ S>du_ `f S> lp¡e R>¡ A\hp A[õsÐhdp„ Aph¡ R>¡ s¡_¡ 
c|-`qfk„õ\p L$l¡ R>¡. c|M„X$ `f AS>¥rhL$ OV$L$p¡_y„ rhsfZ Akdp_ R>¡. s¡\u Sy>v$p„ Sy>v$p„ âL$pf_u `qfk„õ\p  r_dp®Z 
\C R>¡. v$p.s.Opkhpmp âv¡$i_u ̀ qfk„õ\p, r_Ðegugp S>„Ng_u ̀ qfk„õ\p, DóZ fZ_u ̀ qfk„õ\p, bfapm âv¡$i_u 
`qfk„õ\p, rhjyhh©Ñue hjp®h_p¡_u `qfk„õ\p. 
A. Opkhpmp âv¡$i_u `qfk„õ\p (Grassland Ecosystem) ः S>¡ âv¡$idp„ hfkpv$_y„ âdpZ dp¡V$p dp¡V$p TpX$p¡_u 
h©[Ý^ dpV¡$ `|fsy„ _ lp¡e, s¡hp õ\m¡ Opk_p d¡v$p_p¡ s¥epf \pe R>¡. Ap âL$pf_u `qfk„õ\pdp„ dp¡V$p âdpZdp„ Opk_u 
h©[Ý^ \pe R>¡. gp„bp¡ D_pmp¡ A_¡ dp`kf_p hfkpv$_¡ L$pfZ¡ V|„$L$u h_õ`rs_u h©[Ý^ \pe R>¡. Al] O¡V$p„, bL$fp„, 
rS>fpa, T¡b°p, lp\u, lfZ, rQÑp, hpO, tkl S>¡hp âpZuAp¡ Å¡hp dm¡ R>¡. s¡d S> rhrh^ `nu, L$uV$L$ A_¡ 
k|ÿdÆhp¡ `Z lp¡e R>¡.

dprlsu d¡mhp¡.

18.3 Opk_p d¡v$p_p¡

1. ¼ep L$pfZ¡ Opk_p d¡v$p_p¡_¡ Å¡Md fl¡gy„ R>¡ ? 
2. `pR>gp isL$dp„ ¼ep L$pfZ¡ A¡riepC rQÑp      

_pdi¡j \ep R>¡ ?
3. CÞV$f_¡V$ `f "A¡riepC rQÑp' Sy>Ap¡ A_¡ s¡_y„ 

hZ®_ gMp¡. 

L$p¡óV$L$ `|Z® L$fp¡.  Opk_p d¡v$p_u âv¡$i_u `qfk„õ\p k„b„r^s L$p¡óV$L$ `|Z® L$fp¡.
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rhQpf L$fp¡.

v$p¡Y$ isL$ `l¡gp„ "vy$^hp' S>„Ng A¡L$ i]NX$p„hpmp N¢X$p_y„ dp¡Vy„$ hkrs õ\p_ lsy„, `Z Ar_b¯^ riL$pf_¡ 
L$pfZ¡ hukdp isL$dp„ Ap âpZu Al]\u _pdi¡j \ey„. 1 A¡râg, 1984_p fp¡S> Al] N¢X$p_y„ `y_hk®_ L$fhpdp„ 
Apìey„. t`S>fpdp„ s¡d_y„ âS>__ L$fphu `R>u Ap N¢X$p_¡ r_kN®dp„ (Ar^hpkdp„) R>p¡X$hpdp„ Apìep. kp¥ â\d 
kÐephuk Qp¡fk qL$du Opk_p d¡v$p_ A_¡ h_, S>¡dp„ bpfdpku S>gõÓp¡s lsp, A¡hp¡ c|cpN Ap L$pd dpV¡$   
r_ròs L$fhpdp„ Apìep¡. s¡d S> b¡ r_funZ L¡$ÞÖp¡ Mp¡ghpdp„ Apìep. Ap âeÐ_p¡_¡ kamsp âpàs \C.

iy„ sd¡ ÅZp¡ R>p¡?

L$p¡óV$L$ `|Z® L$fp¡.

DÐ`pv$L$ âp\rdL$ cnL$ qÜsue cnL$ s©sue cnL$ rhOV$L$
kpe_p¡X$p¸_
NpS>fOpk, v|$hp®
..........................
..........................

Npe, lfZ, kkgp„, 
g¡àV$p¡L$p¸rk®ep
..........................
..........................

kp`, `nu, 
riepm, hê$
..................
..................

tkl, Nu^

..................

..................

ãeyS>qfed, 
Aõ`rS>gk
..................
..................

h©n A¡ õhs„Ó `qfk„õ\p R>¡ L¡$ ?

b. S>„Ng_u `qfk„õ\p (Forest Ecosystem)   
Ap r_kN®r_rd®s `qfk„õ\p R>¡. S>„Ngdp„ rhrh^ 

âL$pf_p âpZu, h©n, A¡L$ S> õ\m¡ lp¡e R>¡. S>du_ 
A_¡ lhpdp„ fl¡gp k¡rÞÖe, Ak¡rÞÖe OV$L$p¡, lhpdp_, 
DóZspdp_, hfkpv$ S>¡hp AS>¥rhL$ OV$L$p¡ Sy>v$p„ Sy>v$p„ 
âdpZdp„ dmu Aph¡ R>¡.

fpóV²$ue DÛp_/ AcepfÎe fpÄe

1. Nuf

2. v$pQuNpd

3. fZ\„bp¡f

4. v$pÆ`yf

5. L$pTuf„Np

6. ky„v$fh_ 

7. d¡mOpV$

8. `¡qfepf

DÐ`pv$L$ âp\rdL$ cnL$ qÜsue cnL$ s©sue cnL$ rhOV$L$

qX$àV¡$fp¡L$p`®k, kpN, 
v¡$hv$pf, Q„v$_
......................
......................

L$uX$u, `s„rNep

........................

........................

kp`, `nu, kfX$p¡, 
riepm
......................
......................

hpO, rQÑp

..................

..................

Aõ`frS>gk, 
`p¸rgL$p¸`®k
........................ 
........................

L$p¡óV$L$ `|Z® L$fp¡. S>„Ng `qfk„õ\p_p rhrh^ OV$L$p¡_u dprlsu gMp¡. 

18.4 S>„Ng `qfk„õ\p
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iy„ sd¡ ÅZp¡ R>p¡?

• cpfsdp„ Apif¡ 520 AcepfÎe A_¡ fpóV²$ue DÛp_p¡dp„ A_¡L$ âL$pf_u `qfk„õ\p_y„ fnZ L$fhpdp„ Aph¡ R>¡. 
• ^ N°¡V$ rldpge_ _¡i_g `pL®$ AÐe„s vy$g®c âpZu ka¡v$ rQÑp_y„ fnZ L$f_pf kp¥\u dp¡Vy„$ AcepfÎe R>¡. 
• L$pTuf„Np fpóV²$ue DÛp_ (Apkpd)dp„ lp\u, S>„Ngu Xy$½$f, S>„Ngu c¢k, lfZ, hpO, rQÑp S>¡hp A_¡L$ âp-

ZuAp¡_„y S>s_ L$fhpdp„ Apìey„ R>¡. rhðdp„ dmsp cpfsue A¡L$ i]NX$phpmp N¢X$p `¥L$u b¡ s©suep„i N¢X$p Al] 
dmu Aph¡ R>¡. 

• cfs`yfdp„ Aph¡gy„ AcepfÎe S>gue `nuAp¡ dpV¡$ rhðârkÝ^ R>¡. 
• fZ\„bp¡f AcepfÎe `Ë$phpmp hpO dpV¡$ ârkÝ^ R>¡.
• NyS>fpsdp„ Nuf_y„ S>„Ng A¡riepC rk„lp¡ dpV¡$_y„ vy$r_ep_y„ A¡L$dpÓ Apîeõ\p_ R>¡. 

S>gue `qfk„õ\p (Aquatic Biomes) : `©Õhu 
`f 71% c|cpNdp„ `pZu Aph¡gy„ R>¡ Äepf¡ 29% 
cpN `f S>du_ R>¡. dpV¡$ S>gue `qfk„õ\p_p¡
Aæepk AÐe„s dlÒh`|Z® R>¡. _¥krN®L$           
`qfk„õ\pdp„ S>g `qfk„õ\p n¡Óue ×[óV$A¡ 
h^y ìep`L$ R>¡. S>g `qfk„õ\pdp„ _uQ¡_p âL$pf 
dlÒh_p   dp_hpdp„ Aph¡ R>¡. v$p.s. duW$p 
`pZu_u `qfk„õ\p, Mpfp `pZu_u `qfk„õ\p, 
MpX$u `qfk„õ\p.

A. duW$p `pZu_u `qfk„õ\p ः Ap `qfk„õ\pdp„ _v$u, smph, kfp¡hf_p¡ kdph¡i \pe R>¡. Ap `qfk„õ\pdp„ _v$u 
Üpfp A_¡ `pZu_p âhpl Üpfp DÅ® k„¾$dZ \pe R>¡. S>gk„N°l_p srme¡ Ak„¿e rhOV$L$p¡ lp¡e R>¡. S>¡ h_õ`rs 
A_¡ âpZuAp¡_p d©s ifuf_p rhOV$__„y L$pe® L$fu_¡ s¡_y„ AS>¥rhL$ OV$L$dp„ ê$`p„sf L$f¡ R>¡. Ap fus¡ sdpfu _ÆL$_u 
`qfk„õ\p_y„ r_funZ L$fp¡ A_¡ s¡_p Ap^pf¡ _uQ¡_y„ L$p¡óV$L$ `|Z® L$fp¡.

DÐ`pv$L$ âp\rdL$ cnL$ qÜsue cnL$ s©sue cnL$ rhOV$L$

v$qfepC h_õ`rs, lpeqX²$gp, 
ATp¡gp, r_V¡$gp, V$peap, 
r`õV$uep, CL$p¸r_®ep
...............................
...............................

v$qfepC L$uV$L$, 
Np¡L$mNpe, 
A¸_¡rgX¹$k
............
............

_p_u dpR>gu, 
v¡$X$L$p
............
............

dp¡V$u 
dpR>guAp¡, 
dNf, bNgp
............
............

ÆhpÏ„, 
awN

......................

......................

18.5 S>gue `qfk„õ\p

QQp® L$fp¡. Ap`Zp„ `qfkfdp„_u _v$u, smph S>¡hu `qfk„õ\p kyfrns R>¡ L¡$ ?

b. Mpfp `pZu_u kpNfu `qfk„õ\p  (Marine Ecosystem) : Ap `qfk„õ\pdp„ kpNfu h_õ`rs_u h©[Ý^          
\pe R>¡. i¡hpm ̀ f Æhsp _p_p dpR>gp, rT„Np dp¡V$p âdpZdp„ R>uR>fp cpNdp„ Å¡hp dm¡ R>¡. kpNf_p dÝecpNdp„ 
Ap¡R>p âdpZdp„ S>mQf Å¡hp dm¡ R>¡. dp¡V$p dpR>gp qÜsue cnL$ lp¡e R>¡. kdyÖdp„ `p¡jL$ Öìep¡ dp¡V$p âdpZdp„ 
Å¡hp dm¡ R>¡. kpNf_p srme¡ rhOV$L$p¡_u k„¿ep h^pf¡ lp¡e R>¡. d©s h_õ`rs, d©s âpZu A_¡ _L$pdp `v$p\® 
kpNf_p srme¡ S>dp \pe R>¡ A_¡ k|ÿd ÆhpÏAp¡ s¡_y„ rhOV$__y„ L$pe® L$f¡ R>¡.
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dprlsu d¡mhp¡.

rhQpf L$fp¡.

ApS>¡ qv$rhÅ V¡$L$fu `f afhp NC 
lsu. Ðep„ awgp¡ `f d^dpMuAp¡ lsu. 
s¡dp„_u A¡L$ d^dpMu qv$rhÅ_u _ÆL$ 
Aphu A_¡ s¡_p lp\dp„ X„$M dpep£. s¡ 
X„$M_u h¡v$_p_¡ L$pfZ¡ qv$rhÅ AL$mpC 
NC A_¡ Nyõkpdp„ bp¡gu, "vy$r_ep_u b^u 
d^dpMuAp¡ _pi `pdhu Å¡CA¡.' `R>u 
s¡Z¡ rhQpf L$ep£, "kpQ¡ S> d^dpMuAp¡ 
_pi `pd¡ sp¡?' h^ydp„ h^y iy„ \i¡, 
d^ Mphp _l] dm¡ A¡V$gy„ S> _¡ ? sd¡ 
qv$rhÅ_¡ iy„ L$l¡ip¡ ? 

CÞV$f_¡V$ dpfp¡ rdÓ 1. kpNfu `qfk„õ\pdp„ dp_hu lõsn¡`_¡ L$pfZ¡ OV¡$gu vy$O®V$_p_u dprlsu d¡mhp¡. 
  2. "MpX$u `qfk„õ\p' kpNfu `qfk„õ\p L$fsp„ L$C fus¡ Sy>v$u R>¡ s¡ rhi¡ dprlsu d¡mhp¡. 

dp_hu lõsn¡`_¡ L$pfZ¡ `qfk„õ\p_p¡ \sp¡ úpk  ः dp_h_u 
rhrh^ L©$rs_p `qfk„õ\p_p L$pe® `f OpsL$ `qfZpd \pe R>¡, 
s¡\u `qfk„õ\p_p¡ úpk \pe R>¡. v$p.s.MpZL$pd A_¡ dp¡V$p 
âdpZdp„ h©n L$p`Zu_¡ L$pfZ¡ S>du__p¡ D`ep¡N bv$gpC iL¡$ 
R>¡. sd¡ S> kÆh A_¡ r_Æ®h OV$L$p¡_p k„b„^p¡ `Z bNX¡$ R>¡. 

rhrh^ dp_hu âq¾$ep A_¡ L©$rs, `qfk„õ\p `f Sy>v$u Sy>v$u 
Akfp¡ L$f¡ R>¡. A¡L$ rhrióV$ âL$pf_u `qfk„õ\p_y„ buÅ âL$pf_u 
`qfk„õ\pdp„ ê$`p„sf \hp\u gC_¡ A¡L$pv$ âÅrs _óV$ \hp 
ky^u_p `qfZpdp¡ \pe R>¡. 

`qfk„õ\p úpk dpV¡$ L$pfZc|s L¡$V$guL$ dp_hu âq¾$ep A_¡ L©$rs 
gp¡L$k„¿ep h©[Ý^ A_¡ k„kp^_p¡_p¡ h^¡gp¡ D`ep¡N ः `qfk„õ\pdp„ dp_hâpZu 
"cnL$' S|>\dp„ Aph¡ R>¡. kpdpÞe `qf[õ\rsdp„ `qfk„õ\p dp_h_¡ s¡_u 
S>ê$qfeps `|fsy„ `|fy„ `pX$u iL¡$ R>¡, `f„sy gp¡L$k„¿ep h©[Ý^_¡ L$pfZ¡ dp_h 
`p¡sp_u S>ê$qfepsp¡ `|fu L$fhp dpV¡$ `yóL$m kp^_k„`rÑ hp`fsp¡ füp¡ R>¡. 
Æh_i¥gudp„ Aph¡gp _hp a¡fapf_¡ L$pfZ¡ Æhhp dpV¡$ dp_h_u gOyÑd 
S>ê$qfepsp¡ L$fsp„ h^pfp_u dpNZu h^su NC. s¡\u `qfk„õ\p `f sZph 
`Z hÝep¡ A_¡ _L$pdp `v$p\p£_y„ âdpZ `Z dp¡V$p âdpZdp„ hÝey„ R>¡. 

`p¡sp_p `qfkfdp„ Aph¡g A¡L$pv$ `e®V$_ L¡$ÞÖ_u dygpL$ps gp¡. Ðep„_u `qfk„õ\p `f 
`e®V$__y„ iy„ `qfZpd \pe R>¡ s¡ ip¡^p¡.

18.6 `qfk„õ\p úpk

il¡fuL$fZ ः h^sp il¡fuL$fZ_u âq¾$ep_¡ L$pfZ¡ h^pf¡ Of bp„^hp dpV¡$ A_¡ AÞe `pepc|s kyrh^pAp¡ dpV¡$ h^y_¡ 
h^y M¡sf_u S>du_, L$pv$hhpmp¡ cpN S>„Ng A_¡ Opk_p d¡v$p_ âv¡$i_p¡ D`ep¡N \pe R>¡. Apd, `qfk„õ\pdp„ 
dp_hu lõsn¡`_¡ L$pfZ¡ `qfk„õ\p `|Z® `Z¡ bv$gpe R>¡ A\hp _óV$ \pe R>¡. 
Ap¥Ûp¡rNL$uL$fZ A_¡ hpl_ ìehlpf  ः h^sp Ap¥Ûp¡rNLuL$fZ dpV¡$ Å¡Csp¡ L$pQp¡ dpg _¥krN®L$ S>„Ngp¡ L$p`u_¡ 
d¡mhhpdp„ Aph¡ R>¡. s¡\u S>„Ng_p¡ _pi \pe R>¡. hpl_p¡_u h©[Ý^ \hp\u s¡ dpV¡$_u kyrh^p h^pfhp dpV¡$ OZuhpf 
S>„Ngdp„\u A\hp _]QpZhpmp õ\m¡ fõsp_p, f¡ëh¡dpN®_p Åmp âkfphhpdp„ Aph¡ R>¡. 
`e®V$_ ः r_kN® r_funZ, d_p¡f„S>_ A_¡ v¡$hv$i®_ dpV¡$ dp¡V$p âdpZdp„ `e®V$L$p¡ r_kN®fçe `qfkfdp„ Aph¡ R>¡. 
Aphp õ\mp¡A¡ `e®V$L$p¡ dpV¡$ dp¡V$p âdpZdp„ `pepc|s kyrh^p r_dp®Z L$fhpdp„ Aph¡ R>¡. s¡\u õ\pr_L$ `qfk„õ\p 
`f h^pf¡ spZ r_dp®Z \C s¡_u dp¡V$p âdpZdp„ lpr_ \pe R>¡. 

dp¡V$p b„^ ः b„^_¡ L$pfZ¡ dp¡V$p âdpZdp„ S>du_ `pZu l¡W$m Aph¡ R>¡. s¡\u Ap cpN_p S>„Ngp¡ A\hp Opk_p 
d¡v$p_u âv$¡ip¡_y„ S>gue `qfk„õ\pdp„ ê`p„sf \pe R>¡. b„^_¡ L$pfZ¡ _v$u_u _uQ¡_u bpSy>A¡ `pZu_p¡ âhpl Ap¡R>p¡   
\pe R>¡. Ap_p `qfZpd  ê$`¡ `l¡gp hl¡sp `pZudp„ s¥epf \e¡g `qfk„õ\p _óV$ \pe R>¡.
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1. b„^_¡ L$pfZ¡ ¼ep S>¥rhL$ OV$L$p¡ `f `qfZpd \pe R>¡ ? 
2. _v$u_p hl¡sp `pZu_p S>¥rhL$ OV$L$p¡ `f iy„ `qfZpd \sy„ li¡ ? 

1. _uQ¡_p `ep®ep¡ `¥L$u ep¡Áe `ep®e `k„v$ L$fu Mpgu 

S>Áep `|fp¡.
  A. lhp, ̀ pZu, Mr_Å¡, d©v$p ̀ qfk„õ\p_p ......... 

OV$L$ R>¡. 
  (cp¥rsL$, k¢qÖe, Ak¢qÖe) 
 Ap. `qfk„õ\p_p _v$u, smph, kdyÖ .......... 

`qfk„õ\p_p Dv$plfZp¡ R>¡. 
  (c|sg, S>gue, L©$rÓd) 
 B. `qfk„õ\pdp„ "dp_h'âpZu ........... S|>\dp„ 

Aph¡ R>¡. 
  (DÐ`pv$L$, cnL$, rhOV$L$) 
2. ep¡Áe Å¡X$L$p Å¡X$p¡.
 DÐ`pv$L$  `qfk„õ\p

  A. L$p„V$pmu h_õ`rs  1. S>„Ng
 b. v$qfepC h_õ`rs  2. kpNf
 L$. ¼gp¡fp¡apeku 3. S>gue

 X$. `pC_  4. fZâv¡$i 

3. dpfp rhi¡ dprlsu Ap`p¡. 

 A. `qfk„õ\p      Ap. bpep¡çk       B. AÞ_Åm
4. ipõÓue L$pfZp¡ Ap`p¡.
 A. `qfk„õ\pdp„ h_õ`rs_¡ DÐ`pv$L$ L$l¡ R>¡. 
 Ap. dp¡V$p b„^_¡ L$pfZ¡ `qfk„õ\p _óV$ \pe R>¡. 
 B. vy$^hp S>„Ngdp„ N¢X$p_y„ `y_h®k_ L$fhpdp„ Apìey„. 
5.  _uQ¡_p âñp¡_p S>hpb gMp¡.

 A. gp¡L$k„õ\p h©[Ý^_y„ `qfk„õ\p `f iy„ `qfZpd      
\ey„ ? 

 Ap. `qfk„õ\p_p úpk dpV¡$ il¡fuL$fZ L$C fus¡ 
S>hpbv$pf R>¡ ? 

dNS> Qgphp¡. 

eyÝ^p¡ : S>du_, `pZu, Mr_S> k„`rÑ A\hp L¡$V$gpL$ Apr\®L$ A_¡ fpS>L$ue L$pfZp¡_¡ L$pfZ¡ dp_hu kd|ldp„ õ`^p® 
A_¡ dsc¡v$dp„\u eyÝ^ \pe R>¡. eyÝ^dp„ dp¡V$p âdpZdp„ bp¢bhjp®- kyf„N rhõap¡V$ L$fhpdp„ Aph¡ R>¡. s¡_p\u dpÓ 
Å_lpr_ S> \su _\u, `f„sy _¥krN®L$ `qfk„õ\pdp„ dp¡V$p¡ a¡fapf \pe R>¡ A\hp s¡_p¡ _pi `Z \pe R>¡. 

Ap fus¡ ^fsuL„$`, S>hpmpdyMu, dlp`|f, vy$L$pm S>¡hu _¥krN®L$ Ap`rÑ_¡ L$pfZ¡ A_¡ dp_hu lõsn¡`_¡ L$pfZ¡ 
L¡$V$guL$ _¥krN®L$ `qfk„õ\p_y„ Sy>v$p âL$pf_u `qfk„õ\pdp„ ê$`p„sf \pe R>¡, L¡$V$guL$ `qfk„õ\p_p¡ úpk \pe R>¡, sp¡ 
L¡$V$guL$ `qfk„õ\p_p¡ kd|mNp¡ _pi \pe R>¡. 

_¥kqN®L$ `qfk„õ\p ÆhphfZdp„ k„syg_ fpMhp_u dlÒh_u c|rdL$p cS>h¡ R>¡ A¡V$g¡ s¡d_y„ k„fnZ L$fhy„ 
dlÒh_y„ R>¡.

õhpÝepe
 B. _¥krN®L$ `qfk„õ\pdp„ dp¡V$p a¡fapf L$f_pf eyÝ^p¡ 

ip dpV¡$ \pe R>¡ ?
 C. `qfk„õ\pdp„ OV$L$p¡ hÃQ¡_u Ap„sfq¾$ep õ`óV$ 

L$fp¡. 
 D. r_Ðe gugp S>„Ngp¡ A_¡ Opk_p d¡v$p_u âv¡$i_u 

`qfk„õ\p_p dy¿e saphs S>Zphp¡. 
6. _uQ¡_p rQÓp¡_y„ hZ®_ gMp¡.

D`¾$d :

 1. sdpfp `qfkf_u A¡L$ `qfk„õ\p_u dygpL$ps gp¡. 
s¡dp„_p S>¥rhL$-AS>¥rhL$ OV$L$ A¡L$buÅ `f L$C 
fus¡ Ap^pqfs R>¡, s¡ âõsys L$fp¡. 

 2. eyÝ^_¡ L$pfZ¡ A\hp AÏrhõap¡V$_¡ L$pfZ¡ 
`qfk„õ\p_¡ \e¡g lpr_ rhi¡ CÞV$f_¡V$ `f\u 
dprlsu d¡mhp¡ A_¡ sdpfp iåv$p¡dp„ gMp¡. 
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1. v$ur^®L$p (galaxy) A¡V$g¡ iy„ ? 

19. spfp_u Æh_epÓp 

epv$ L$fp¡.

2. Ap`Zu k|e®dpmpdp„ ¼ep ¼ep OV$L$p¡ R>¡ ? 
3. spfp A_¡ N°l hÃQ¡_p¡ âdyM saphs ¼ep¡ ? 

19.1 A¡L$ Q¾$pL$pf v$urO®L$p : Ap`Zu 

k|e®dpmp Aphu S> A¡L$ v$urO®L$pdp„ [õ\s R>¡

Ap`Zu ApL$piN„Npdp„ Apif¡ 

1011  spfp R>¡. ApL$piN„Np_p¡ ApL$pf 

dÝecpNdp„ awg¡gu sbL$X$u S>¡hp¡ lp¡e 

R>¡ A_¡ s¡_p¡ ìepk Apif¡ 1018 km 
R>¡. k|e®dpmp s¡_p L¡$ÞÖ\u Apif¡ 2.7 x 
1017 km  A„sf¡ Aph¡gu R>¡. sbL$X$u_¡ 

g„b lp¡e s¡hp A_¡ s¡_p L¡$ÞÖdp„\u S>sp 

An `f ApL$piN„Np `qfhg_ L$f¡ R>¡ 

A_¡ s¡_¡ A¡L$ `qfhg_ dpV¡$ 2 x 108 
hj® gpN¡ R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

rhð_p A„sf„N rhi¡ Ap`Z¡ `pR>gp ^p¡fZdp„ Aæepk L$ep¤ R>¡. Ap`Zu k|e®dpmp A¡ A¡L$ v$urO®L$pdp„ A¡V$g¡ L¡$ 
ApL$piN„Npdp„ Aph¡gu R>¡. v$urO®L$p A¡V$g¡ AbS>\u `Z h^y spfp, s¡d_u N°ldprgL$p A_¡ spfp hÃQ¡_u Mpgu 
S>Áepdp„ Å¡hp dmsp Ap„sfspfL$ue hpv$mp¡_p¡ (interstellar clouds) kd|l. rhð Aphu Ak„¿e v$urO®L$pAp¡ 
dmu_¡ b_¡gy„ R>¡. Ap v$urO®L$p_p¡ ApL$pf A_¡ fQ_p Sy>v$p„ Sy>v$p„ lp¡e R>¡. Ap`Z¡ A¡_¡ ÓZ dy¿e âL$pfdp„ rhcpNu iL$uA¡ 
R>uA¡. Q¾$pL$pf (spiral),  g„bNp¡mpL$pf (elliptical) A_¡ Ar_erds ApL$pf_u (irregular) v$urO®L$p, Ap`Zu 
v$uqO®L$p_y„ _pd d„v$pqL$_u R>¡ A_¡ s¡ Q¾$pL$pf R>¡. ApL©$rs 19.1dp„ A¡L$ Q¾$pL$pf v$uO®v$ri®L$p v$ip®hu R>¡. Ap`Z¡ rhð 

4. D`N°l A¡V$g¡ iy„ ? 
5. Ap`Zu kp¥\u _ÆL$ Aph¡gp¡ spfp¡ ¼ep¡ ?

rhi¡_u Ap b^u dprlsu L¡$hu fus¡ d¡mhu ? 
Ap`Z¡ fpÓ¡ ApL$pidp„ Å¡CA¡ sp¡ Ap`Z_¡ dpÓ N°l A_¡ spfp 

v¡$Mpe R>¡. sp¡ buÅ OV$L$p¡ rhi¡ dprlsu ¼ep„\u dmu ? Ap âñp¡_p DÑf 
R>¡ - v|$fbu_. `©Õhu_p `©óW$cpN `f A_¡L$ v|$fbu_ d|L¡$gp lp¡e R>¡, sp¡ 
L¡$V$gpL$ v|$fbu_ dp_hr_rd®s L©$rÓd D`N°l `f d|L¡$gp lp¡e R>¡ A_¡ 
rhrióV$ L$npdp„ `©Õhu_u afs¡ `qfc°dZ L$fsp„ lp¡e R>¡. `©Õhu_p hpey-
d„X$g `f lp¡hp\u s¡ v|$fbu_ h^y âcphu fus¡ MNp¡mue hõsy_y„              
r_funZ L$fu iL¡$ R>¡. v|$fbu_ Üpfp L$f¡gp r_funZp¡_p¡ Aæepk L$fu_¡ 
MNp¡mipõÓuAp¡ rhð rhi¡ KX$u dprlsu d¡mh¡ R>¡. Ap ̀ pW$dp„ Ap`Z¡ 
spfp_p NyZ^d® A_¡ s¡d_u Æh_epÓp rhi¡ \p¡X$u dprlsu d¡mhuA¡.
spfp_p NyZ^d® (Properties of stars) ः Ap`Z¡ fpÓ¡ ApL$pidp„ 
Apif¡ 4000 spfp Ap`Zu Ap„Mp¡ hX¡$ Å¡C iL$uA¡ R>uA¡. k|e® s¡dp„_p¡ 
A¡L$ kpdpÞe spfp¡ R>¡. kpdpÞe L$l¡hp_y„ L$pfZ A¡ R>¡ L¡$ s¡ Ap`Zu kp¥\u 
_ÆL$ lp¡hp\u ApL$pidp„_p buÅ spfpAp¡ L$fsp„ M|b dp¡V$p¡ v¡$Mpe 
R>¡. s¡d R>sp„ s¡_p L$fsp„ Ap¡Ry>„ A\hp h^pf¡ Öìedp_, ApL$pf A_¡ 
DóZspdp_ ^fphsp AbS> L$fsp„ `Z h^y spfp ApL$pidp„ R>¡. spfp 
A¡ sàs hpey_p¡ âQ„X$ Np¡mp¡ lp¡e R>¡. k|e®_p L¡$V$gpL$ NyZ^d® _uQ¡_p 
L$p¡óV$L$dp„ Apàep R>¡. k|e®_p Öìedp__p¡ 72% cpN lpeX²$p¡S>_ R>¡, sp¡ 
26% cpN rlrgAd R>¡. h^¡gp 2% Öìedp_ rlrgAd L$fsp„ h^y 
AÏ¾$dp„L$ ^fphsp AÏ_p ê$`dp„ R>¡. 
k|e®_p NyZ^d® : 

Öìedp_ 2 x 1030 kg
rÓÄep 695700 km
`©óW$cpN `f_y„ DóZspdp_ 5800 K
L¡$ÞÖ_y„ DóZspdp_ 1.5 x 107 K
he 4.5 AbS> hj®
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19.2 rhrh^ spfpAp¡_p ApL$pf_u syg_p

AÞe spfp_y„ Öìedp_ k|e®_¡ kp`¡n dp`hpdp„ 
Aph¡ R>¡. A¡V$g¡ L¡$ k|e®_p Öìedp__¡ A¡L$d dp_hpdp„ 
Aph¡ R>¡. s¡_¡ M Sun L$l¡hpdp„ Aph¡ R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

Q„Ö\u Ap`Zp„ kŷ u `lp¢Qhp dpV¡$ âL$pi_¡ A¡L$ k¡L„$X$ gpN¡ R>¡. Äepf¡ k|e®\u Ap`Zu `pk¡ Aphhpdp„ 8 rdr_V$ gpN¡ 
R>¡. k|e®\u kp¥\u _ÆL$ Aph¡gp Aëap k¢V$p̧fuk spfp `pk¡\u Ap`Zp„ kŷ u âL$pi `lp¢Qhpdp„ 4.2 hj® gpN¡ R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

k|e®_y„ Öìedp_ `©Õhu_p Öìedp_ L$fsp„ Apif¡ 
3.3 gpM NÏ„ R>¡ A_¡ s¡_u rÓÄep `©Õhu_u rÓÄep 
L$fsp„ 100 NZu R>¡. AÞe spfp_y„ Öìedp_ k|e®_p 

Öìedp_ L$fsp„   
 1

10
 (

 MSun

  10
) \u 100 NÏ„  (100 

MSun ) ky^u lp¡C iL¡$ R>¡ A_¡ s¡d_u rÓÄep k|e®_u 

rÓÄep L$fsp„    
 1

10
  \u 1000 NZp„ ky^u lp¡C iL¡$ R>¡. 

(ApL©$rs 19.2) k|e® A_¡ AÞe spfp_u Jdf, A¡V$g¡ L¡$ s¡d_p 
r_dp®Z `R>u `kpf \e¡g L$pm, S>¡ L¡$V$gpL$ v$kgpM \u 
AbS> L$fsp„ h ŷ hj® S>¡V$gu lp¡e R>¡. Ap kdeNpmp 
v$fçep_ k|e®_p NyZ^d®dp„ bv$gph \ep¡ lp¡e sp¡ s¡_¡ 
L$pfZ¡ ©̀Õhu_p NyZ^d®dp„ A_¡ Æhk©[óV$dp„ bv$gph 
\ep¡ li¡. s¡\u ©̀Õhu_p NyZ^d®_p¡ KX$p¡ Aæepk L$fu_¡ 
h¥opr_L$p¡A¡ A¡hp¡ r_óL$j® L$pY$ép¡ R>¡ L¡$ k|e®_p NyZ^d® 
s¡_p Æh_L$pmdp„ A¡V$g¡ L¡$ `pR>gp 4.5 AbS> hj®dp„ 
bv$gpep _\u. MNp¡m h¥opr_L$_p rhïg¡jZ A_ykpf s¡ 
NyZ^d® lh¡_p 4.5 AbS> hjp£dp„ ^ud¡-^ud¡ bv$gpi¡. 

spfp_u r_rd®rs (Birth of stars) ः
v$urO®L$pdp„_p spfpAp¡ hÃQ¡ fl¡gu Mpgu S>ÁepA¡ W¡$L$W¡$L$pZ¡ hpey A_¡ ^|m_p âQ„X$ hpv$mp¡ Å¡hp dm¡ R>¡. S>¡_¡ 

Ap„sfspfL$ue hpv$mp¡ L$l¡hpe R>¡. ApL©$rs 19.3dp„ lbg v|$fbu_\u gu^¡gy„ Aphp hpv$mp_y„ A¡L$ âL$pirQÓ v$ip®ìey„ R>¡. 
dp¡Vy„$ A„sf dp`hp dpV¡$ h¥opr_L$p¡ âL$pihj® (light year)  A¡L$d hp`f¡ R>¡. A¡L$ âL$pihj® A¡V$g¡ âL$pi¡ A¡L$ hj®dp„ 
`pf L$f¡gy„ A„sf. âL$pi_p¡ h¡N 3, 00, 000 km/s lp¡e R>¡ s¡\u A¡L$ âL$pihj®_y„ A„sf 9.5 x 1012 km S>¡V$gy„ lp¡e 
R>¡. Ap„sfspfL$ue hpv$mp¡_p¡ ApL$pf L¡$V$gpL$ âL$pihj® S>¡V$gp¡ lp¡e R>¡. A¡V$g¡ L¡$ hpv$mp_p A¡L$ R>¡X$p\u buÅ R>¡X$p ky^u 
S>sp„ hpv$mp_¡ L¡$V$gpL$ âL$pi hjp£ gpN¡ R>¡. A¡_p `f\u sd¡ hpv$mp¡_p âQ„X$ ApL$pf_u L$ë`_p L$fu iL$p¡ R>¡.

19.3 lbg v|$fbu_\u gu^¡gy„ rhipm Ap„sfspfL$ue 

hpv$mp_y„ âL$pi rQÓ

dlpfpnku spfp

gpg f„N_p fpnku spfp

ð¡s bVy$

k|e®

L$p¡C rhn¡`_¡ L$pfZ¡ (disturbance) Ap Ap„sfspfL$ue 
d¡O ApLy„$rQs \hp gpN¡ R>¡. Ap ApLy„$Q__¡ L$pfZ¡ s¡d_u 
O_sp h^su Åe R>¡ A_¡ s¡d_y„ DóZspdp_ `Z h^hp 
gpN¡ R>¡ A_¡ s¡dp„\u A¡L$ sàs hpey_p¡ Np¡mp¡ s¥epf \
pe R>¡. s¡d_p L¡$ÞÖ_y„ DóZspdp_ A_¡ O_sp `|fsu hÝep 
bpv$ Ðep„ AÏDÅ®_y„ (AÏL¡$ÞÖp¡_u eyrs\u r_dp®Z \e¡g 
DÅ®) r_dp®Z iê$ \pe R>¡. Ap DÅ® r_rd®rs_¡ L$pfZ¡ Ap 
hpey_p¡ Np¡mp¡ õhe„âL$pris \pe R>¡ A¡V$g¡ L¡$ Ap âq¾$ep 
Üpfp A¡L$ spfp_y„ r_dp®Z A\hp A¡L$ spfp_p¡ S>Þd 
\pe R>¡. A¡d Ap`Z¡ L$lu iL$uA¡ R>uA¡. k|e®dp„ Ap DÅ® 
lpeX²$p¡S>_dp L¡$ÞÖp¡ A¡L$rÓs \sp rlrgAd_y„ L¡$ÞÖ s¥epf 
\hp_u âq¾$ep v$fçep_ DÐ`Þ_ \pe R>¡. A¡V$g¡ L¡$ k|e®_p L¡$ÞÖ 
õ\m¡ lpeX²$p¡S>_ A¡ H^Z_y„ L$pe® L$f¡ R>¡.  
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epv$ L$fp¡.

19.4 A¡L$ rhipm spfpkd|l. Apdp„_p OZp„ b^p„ 

spfp A¡L$ S> Ap„sfspfL$ue d¡Odp„\u r_dp®Z \ep R>¡.

hpeyNp¡mp¡ ApL„y$rQs \hp\u hpey_y„ DóZspdp_ h^y R>¡. Aphy„ Nyê$Ðhue [õ\rsS> DÅ®_y„ ê$`p„sf DóZspdp„ 
\hp\u \pe R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

rhQpf L$fp¡.

1. Å¡ k|e®dp„ hpey_y„ v$bpZ _ lp¡e sp¡ Nyê$Ðhue bm_¡ L$pfZ¡ s¡ 1 \u 2 L$gpL$dp„ k„`|Z® `Z¡ ApLy„$rQs \C_¡ 
tbvy$ê$` \B Åe. 

2. hpey_y„ v$bpZ A¡ s¡_u O_sp A_¡ s¡_p DóZspdp_ ̀ f Ap^pqfs lp¡e R>¡. Ap b„_¡_y„ d|ëe S>¡V$gy„ h^pf¡ s¡V$gy„ 
Ap v$bpZ h^pf¡ lp¡e R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

19.5 spfpAp¡_u [õ\fsp

sàs hpey_y„ v$bpZ

Nyê$ÐhpL$j®Z

A¡L$ rhipm Ap„sfspfL$ue hpv$mp_p ApLy„$Q_dp„\u A¡L$ S> kde¡ A_¡L$ spfp r_dp®Z \C iL¡$ R>¡. ApL©$rs   
19.4dp„ lÅfp¡ spfpAp¡_p A¡L$ kd|l_y„ rQÓ v$ip®ìey„ R>¡. 

k„syrgs A_¡ Ak„syrgs bm A¡V$g¡ iy„ ? 
spfpAp¡_u [õ\fsp : A¡L$ Ap¡fX$p_p A¡L$ M|Zpdp„ ANfbÑu 
kmNphsp nZcfdp„ s¡_u kyN„^ ApMp Ap¡fX$pdp„ a¡gpC 
Åe R>¡. s¡d S> DL$msp `pZu_p hpkZ_y„ Y$p„L$Ï„ L$pY$u 
_p„Msp s¡_u hfpm blpf _uL$mu_¡ kh®Ó âkf¡ R>¡. A¡V$g¡ 
L¡$ sàs hpey kp¥\u v|$f ky^u âkf¡ R>¡. sp¡ `R>u spfpAp¡dp„_p¡ 
sàs hpey AhL$pidp„ ip dpV¡$ âkfsp¡ _\u? s¡d S> k|e®_p 
NyZ^d® `pR>gp 4.5 AbS> hj®\u L$C fus¡ [õ\f füp R>¡ ? 

Ap âñp¡_p¡ DÑf R>¡. Nyê$Ðhue bm. spfpdp„_p hpey_p L$Zp¡dp„_y„ Nyê$Ðhue bm Ap L$Zp¡_¡ A¡L$rÓs fpMhp_y„ L$pe® 
L$f¡ R>¡. hpey_p L$Zp¡_¡ A¡L$rÓs fpMhp dpV¡$ kss âeÐ_ iug fl¡sy„ Nyê$Ðhue bm A_¡ s¡_u rhfyÝ^ L$pe®fs, spfp_p 
`v$p\p£_¡ kh®Ó âkfphhp dpV¡$ kss âeÐ_iug fl¡g spfpdp„_p sàs hpey_y„ v$bpZ, Ap b„_¡ hÃQ¡ k„syg_ lp¡hp\u 
spfp [õ\f lp¡e R>¡. Nyê$Ðhue bm spfp_u A„v$f_u bpSy>A¡ A¡V$g¡ L¡$ L¡$ÞÖ_u qv$ipdp„ r_v£$ris lp¡e R>¡. Äepf¡ hpey_„y 
v$bpZ spfp_u blpf_u bpSy>A¡ A¡V$g¡ L¡$ L¡$ÞÖ_u rhfyÝ^ qv$ipdp„ r_v£$ris lp¡e R>¡. (Sy>Ap¡ ApL©$rs 19.5) 

sd¡ v$p¡fX$p M¢Q_u fds fçep lip¡. S>¡dp„ b¡ Sy>v$p„ Sy>v$p„ S|>\ v$p¡fX$p_p b¡ 
R>¡X$p `p¡s`p¡sp_u qv$ipdp„ M¢Qsp lp¡e R>¡. b„_¡ bpSy>A¡ gNpX¡$g bm k„syrgs 
lp¡e Ðepf¡ v$p¡fX$p_p¡ dÝecpN [õ\f lp¡e R>¡. Äepf¡ A¡L$ bpSy>_y„ bm buÆ 
bpSy>_p bm L$fsp„ h^pf¡ lp¡e R>¡ Ðepf¡ v$p¡fX$p_p¡ dÝecpN s¡ bpSy>A¡ kfL¡$ 
R>¡. Nyê$Ðhue bm A_¡ hpey_y„ v$bpZ k„syrgs lp¡e Ðepf¡ spfp [õ\f lp¡e R>¡, 
`Z Å¡ A¡L$ bm buÅ L$fsp„ h^pf¡ \pe Ðepf¡ spfp_y„ ApLy„$Q_ A\hp âkfZ    
\pe R>¡. 
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spfp_u DÐ¾$p„rs (Evolution of stars) 
spfp_u DÐ¾$p„rs A¡V$g¡ L$pmp_ykpf spfp_p 

NyZ^d®dp„ a¡fapf \B_¡ s¡d_y„ Sy>v$u Sy>v$u Ahõ\pdp„ 
ê$`p„sf \hp_u âq¾$ep. Ap`Z¡ `l¡gp„ Å¡ey„ L¡$ k|e®_p 
NyZ^d®dp„ R>¡ëgp 4.5 AbS> hj®dp„ L„$C S> a¡fapf \ep¡ 
_\u. spfpAp¡_p Æh__p dp¡V$pcpN_p kdedp„ s¡d_u 
DÐ¾$p„rs Arsie ^udu NrsA¡¡ \su lp¡e R>¡. spfp kss 
DÅ® Ap`sp lp¡hp\u s¡d_u DÅ® kss OV$su lp¡e R>¡. 

spfp_u [õ\fsp_¡ L$ped fpMhp dpV¡$, A¡V$g¡ L¡ 
hpey_y„ v$bpZ A_¡ Nyê$Ðhue bm_¡ k„syrgs fpMhp dpV¡$ 
spfp_y„ DóZspdp_ [õ\f fl¡hy„ AphíeL$ lp¡e R>¡ A_¡ 
DóZspdp_ [õ\f fl¡hp dpV¡$ spfpdp„ DÅ®_u r_rd®rs    
\hu AphíeL$ lp¡e R>¡. ¾$di: ¾$di: Ap DÅ®_y„ r_dp®Z 
spfp_p L¡$ÞÖdp„_y„ H^Z bmhp\u \pe R>¡. spfp_u 
DÐ¾$p„rs_y„ L$pfZ s¡d_p L¡$ÞÖdp„_p H^Z_y„ Ähg_ A_¡ 
s¡_p¡ S>Õ\p¡ (quantity) Ap¡R>p¡ \hp¡ A¡ R>¡. L¡$ÞÖdp„_y„ 
H^Z kdpàs \C S>sp„ DÅ® r_rd®rs `Z b„̂  \pe R>¡ 
A_¡ spfp_y„ DóZspdp_ Ap¡Ry>„ \hp gpN¡ R>¡. DóZspdp_ 
Ap¡Ry>„ \hp\u hpey_y„ v$bpZ `Z Ap¡Ry>„ \pe R>¡ A_¡ s¡ 
Nyê$Ðhue bm kp\¡ k„syg_ Åmhu iL$sp¡ _\u. lh¡ 
hpey_p v$bpZ L$fsp„ Nyê$Ðhue bm h^pf¡ lp¡hp\u spfp 
ApL„y$rQs \pe R>¡. s¡\u buSy>„ H^Z h`fphp gpN¡ R>¡. 
v$p.s.L¡$ÞÖdp„_p¡ lpeX²$p¡S>_ |̀fp¡ \ep `R>u rlrgAd_y„ 
rhgu_uL$fZ \hp gpN¡ R>¡ A_¡ afu\u DÅ® r_rd®rs 
iê$ \pe R>¡. Apd A¡L$ `R>u A¡L$ L¡$V$gy„ H^Z h`fpi¡ s¡ 
spfp_p Öìedp_ `f Ap^pqfs lp¡e R>¡. 

19.6 Öìedp_ âdpZ¡ spfp_u DÐ¾$p„rs A_¡ s¡d_u A„rsd Ahõ\p

rhõap¡V$ 

dlprhõap¡V$ 

Ap¡Ry>„ Öìedp_ 
^fphsp spfp

spfp_u Æh_epÓp

h^y Öìedp_ 
^fphsp¡ spfp¡

dlpfpnku 
spfp

L©$óZ rhhf

Þe|V²$p¸_ spfp
Ap„sf 

spfL$ue d¡O

ïh¡s bVy$
gpg f„N_p¡ 
fpnku spfp¡

L$p¡C spfp_y„ Öìedp_ S>¡V$gy„ h^pf¡ lp¡e s¡V$gy„ h^y 
H^Z h`fpe R>¡. Ap v$fçep_ spfpdp„ A_¡L$ a¡fapf, 
\pe R>¡ spfpdp„ Sy>v$u Sy>v$u âq¾$ep \su lp¡hp\u ¼epf¡L$ 
spfp_y„ ApLy„yQ_ \pe R>¡ sp¡ ¼epf¡L$ âkfZ \pe R>¡ A_¡ 
spfp rhrh^ Ahõ\pdp„\u `kpf \pe R>¡. i¼e A¡V$gp 
b^p„ H^Zp¡ `|fp \C Nep `R>u DÅ® r_rd®rs k„`|Z® 
`Z¡ AV$L$u Åe R>¡ A_¡ spfp_y„ DóZspdp_ Ap¡Ry>„ \pe 
R>¡. s¡\u hpey_y„ v$bpZ A_¡ Nyê$Ðhue bm kdsp¡g flu 
iL$sp _\u. spfp_u Ap DÐ¾$p„rs L¡$hu fus¡ AV$L¡$ R>¡ A_¡ 
s¡d_u A„rsd Ahõ\p iy„ lp¡e R>¡ s¡ Ap`Z¡ Å¡CA¡. 
spfp_u A„rsd [õ\rs (End stages of stars) ः 
spfp_y„ Öìedp_ S>¡V$gy„ h^pf¡ lp¡e s¡V$gu S>gv$ Nrs\u 
s¡_u DÐ¾$p„rs \pe R>¡. spfp_u DÐ¾$p„rsdp„ V$à`¡ V$à`¡ 
Aphsu Ahõ\p A¡V$g¡ spfp_u DÐ¾$p„rs_p¡ dpN®. A¡ ̀ Z 
spfp_p Öìedp_ `f Ap^pqfs lp¡e R>¡. Ap DÐ¾$p„rs L$C 
fus¡ AV$L¡$ R>¡ ? 

Ap`Z¡ ̀ l¡gp Å¡ey„ L¡$ spfpdp„\u \su DÅ® r_rd®rs 
b„^ \hp\u DóZspdp_ Ap¡Ry>„ \sy„ \hp\u hpey_„y 
v$bpZ Ap¡Ry>„ \pe R>¡ A_¡ spfp ApLy„$rQs \B_¡ s¡_u 
O_sp h^¡ R>¡. hpey_u O_sp M|b h^pf¡ \hp\u s¡dp„\u 
L„$CL$ A¡hy„ v$bpZ r_dp®Z \pe R>¡ S>¡ DóZspdp_ `f 
Ap^pqfs lp¡sy„ _\u. Aphu `qf[õ\rsdp„ DÅ® r_rd®rs 
k„`|Z® `Z¡ AV$L$u Åe A_¡ s¡_y„ DóZspdp_ Ap¡Ry>„ 
\sy„ Åe sp¡ `Z v$bpZ [õ\f fl¡ R>¡. s¡\u spfp_u 
[õ\fsp L$ped flu iL¡$ R>¡ A_¡ s¡ spfp_u A„rsd                 
Ahõ\p _½$u \pe R>¡. 

spfp_p d|m Öìedp_ âdpZ¡ s¡d_u 
DÐ¾$p„rs_p ÓZ dpN® R>¡. s¡ A_ykpf Ap`Z¡ 
spfpAp¡_¡ ÓZ S|>\dp„ rhcpÆs L$fu iL$uA¡ 
R>uA¡. A¡L$ S|>\_p b^p spfp_u DÐ¾$p„rs_p¡ dpN® 
A_¡ s¡d_u A„rsd [õ\rs A¡L$kdp_ lp¡e R>¡. A¡ 
rhi¡ Ap`Z¡ h^y dprlsu d¡mhuA¡.

1. k|e® Öìedp__p 8 NZp L$fsp„ `Z Ap¡Ry>„ Öìedp_ ^fphsp spfp_u (Mstar < 8 MSun)  A„rsd Ahõ\p :   Ap 
spfpAp¡_u DÐ¾$p„rs v$fçep_ s¡d_y„ dp¡V$p âdpZdp„ âkfZ \pe R>¡ A_¡ s¡d_p¡ ApL$pf 100 \u 200 NZp¡ h^¡ R>¡. Ap 
Ahõ\pdp„ s¡d_¡ gpg fpnku spfp L$l¡hpe R>¡. Ap _pd s¡d_p dp¡V$p ApL$pf_¡ L$pfZ¡ A_¡ s¡d_y„ DóZspdp_ Ap¡Ry>„   
\sy„ S>C_¡ s¡ gpgpi `X$sp v¡$Mpsp lp¡hp\u Ap`hpdp„ Apìey„ R>¡. ApL©$rs 19.2dp„ AÞe âL$pf_p spfp_u kp`¡n gpg 
fpnku spfp_p¡ ApL$pf v$ip®ìep¡ R>¡. DÐ¾$p„rs_p A„s¡ Ap spfp_p¡ rhõap¡V$ \pe R>¡. spfp_u blpf_p hpey_„y AphfZ v|$f 
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19.7 ðs¡ bVy$_p r_dp®Z kde¡ blpf a¢L$pe¡g 

hpey_y„ AphfZ, dÝecpNdp„ ð¡s bVy$

19.8 B.k. 1054 dp„ Ap„M¡\u v¡$Mpe¡g dlprhõap¡V$_p õ\p__y„ lpgdp„ gu^¡g âL$pirQÓ

Äepf¡ k|e® gpg fpnku spfp_u Ahõ\pdp„ `lp¢Qi¡ Ðepf¡ s¡_p¡ ìepk A¡V$gp¡ h^i¡ L¡$ s¡ bŷ  A_¡ iy¾$ N°l_¡ Nmu 
S>i¡. ©̀Õhu `Z s¡_pdp„ kdpC S>hp_u i¼esp R>¡. k|e®_u Ap [õ\rs \sp„ lSy> Apif¡ 4 \u 5 AbS> hj® gpNi¡. 

iy„ sd¡ ÅZp¡ R>p¡?

1. ð¡s bVy$_p¡ ApL$pf ©̀Õhu S>¡V$gp¡ _p_p¡ lp¡hp\u s¡d_u O_sp M|b h^pf¡ lp¡e R>¡. s¡dp„\u A¡L$ QdQp S>¡V$gp 
`v$p\®_y„ hS>_ L¡$V$gpL$ V$_ S>¡V$gy„ lp¡e R>¡. Þe|V²$p¡_ spfpAp¡_p¡ ApL$pf ð¡s bVy$ L$fsp„ M|b _p_p¡ lp¡hp\u s¡d_u O_sp 
Ap\u `Z h ŷ lp¡e R>¡. s¡dp„_p A¡L$ QdQp `v$p\®_y„ hS>_ ©̀Õhu `f_p b^p„ âpZuAp¡_p hS>_ S>¡V$gy„ li¡. 

2. Ap`Zp„ ApL$piN„Npdp„_p A¡L$ spfp_p¡ Apif¡ 7500 hj® `l¡gp dlprhõap¡V$ \ep¡. s¡ spfp¡ Ap`Zp„\u Apif¡ 
6500 âL$pihj® v|$f lp¡hp\u s¡ rhõap¡V$dp„\u blpf `X¡$g âL$pi_¡ Ap`Zp„ ky^u Aphsp 6500 hj® gpÁep `©Õhu 
`f kp¥â\d s¡_¡ Qu_u gp¡L$p¡A¡ B.k.1054 dp„ Å¡ep¡. s¡ A¡V$gp¡ s¡S>õhu lsp¡ L¡$ qv$hk¡ k|e®_p âL$pidp„ `Z s¡ 
kss b¡ hj® v¡$Mpsp¡ lsp¡. rhõap¡V$ `R>u Apif¡ 1000 hj® husu Nep `R>u `Z Ðep„_p¡ hpey 1000 km/s \u 
`Z h^y h¡N\u âkfZ `pd¡ R>¡. 

iy„ sd¡ ÅZp¡ R>p¡?

a¢L$pe R>¡ A_¡ A„v$f_p¡ cpN ApL„y$rQs \pe R>¡. Ap A„v$f_p cpN_p¡ ApL$pf 
kpdpÞe `Z¡ `©Õhu_p ApL$pf S>¡V$gp¡ lp¡e R>¡. spfpAp¡_y„ Öìedp_ `©Õhu 
L$fsp„ M|b h^y lp¡hp\u A_¡ ApL$pf `©Õhu S>¡V$gp¡ \hp\u spfp_u O_sp 
M|b h^¡ R>¡. Aphu [õ\rsdp„ s¡dp„_p Bg¡¼V²$p¡__¡ L$pfZ¡ r_dp®Z \e¡g v$bpZ 
DóZspdp_ `f Ap^pqfs lp¡sy„ _\u A_¡ s¡ spfpAp¡_p Nyê$Ðhue bm_¡ 
A_„sL$pm ky^u k„syrgs L$fhp dpV¡$ `|fsy„ lp¡e R>¡. Ap Ahõ\pdp„ spfp ð¡s 
v¡$Mpe R>¡ A_¡ s¡d_p _p_p ApL$pf_¡ L$pfZ¡ s¡ ð¡s bVy$ (White dwarfs) 
sfuL¡$ Ap¡mMpe R>¡. Ðepf bpv$ s¡d_y„ DóZspdp_ Ap¡Ry>„ \sy„ Åe R>¡. `f„sy 
ApL$pf A_¡ Öìedp_ A_„sL$pm ky^u [õ\f fl¡ R>¡ dpV¡$ Ap bVy$ Ahõ\p 
spfp_u A„rsd Ahõ\p lp¡e R>¡. 

2. k|e®_p Öìedp_\u 8 \u 25 NÏ„ Öìedp_ (8 M Sun < Mstar  < 25 MSun ) ^fphsp spfp_u A„rsd 
Ahõ\p : Ap spfpAp¡ `Z D`f_u S>¡d gpg fpnku spfp A_¡ `R>u dlpfpnku spfp_u Ahõ\p ky^u `lp¢Q¡ R>¡. 
dlpfpnku Ahõ\pdp„ s¡d_p¡ ApL$pf 1000 NZp ky^u h^u iL¡$ R>¡. s¡dp„ A„s¡ \_pf dlprhõap¡V$ (supernova 
explosion) M|b i[¼sipmu lp¡e R>¡ A_¡ s¡dp„\u âQ„X$ âdpZdp„ blpf `X$su DÅ®_¡ L$pfZ¡ s¡ spfpAp¡ qv$hk¡ `Z 

Å¡C iL$pe R>¡. dlprhõap¡V$dp„\u h^¡gp L¡$ÞÖ_p¡ cpN 
ApL„y$rQs \C_¡ s¡_p¡ ApL$pf 10 km S>¡V$gp¡ \pe R>¡. Ap 
Ahõ\pdp„ s¡ k„`|Z® `Z¡ Þe|V²$p¸__p b_¡gp lp¡e R>¡. 
spfpdp„_p Þe|V²$p¸__¡ L$pfZ¡ r_dp®Z \_pf v$bpZ 
DóZspdp_ `f Ap^pqfs lp¡sy„ _\u A_¡ s¡ A_„sL$pm 
ky^u Nyê$Ðhue bm_¡ k„syrgs L$fhp dpV¡$ knd lp¡e R>¡. 
Þe|V²$p¸_ spfpA¡ spfp_u A„rsd Ahõ\p lp¡e R>¡. 
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3. k|e®_p Öìedp__p 25 NZp L$fsp„ `Z h^y 
Öìedp_ ^fphsp„ spfp_u (M star > 25 M Sun ) 
A„rsd Ahõ\p : Ap spfp_u DÐ¾$p„rs D`f_p buÅ 
S|>\_p spfpAp¡_u S>¡d S> \pe R>¡. `Z dlprhõap¡V$ 
`R>u `Z L$p¡C`Z v$bpZ s¡_p âQ„X$ Nyê$Ðhue bm_¡ 
k„syrgs fpMu iL$sy„ _\u. s¡ L$ped dpV¡$ ApLy„$rQs \
sp fl¡ R>¡. s¡d_p¡ ApL$pf _p_p¡ \sp¡ S>hp\u s¡d_u 
O_sp A_¡ Nyê$Ðhue bm M|b S> h^¡ R>¡. s¡\u spfp_u 
_ÆL$_u b^u hõsy spfp sfa ApL$rj®s \pe R>¡ A_¡ 
Aphp spfpdp„\u L„$C S> blpf `X$u iL$sy„ _\u. Al] 
ky^u L¡$ âL$pi `Z blpf `X$u iL$sp¡ _\u. s¡d S> s¡_p 
`f `X¡$gp¡ âL$pi `Z `fphrs®s _ \sp spfpdp„ A„v$f 

1. ip¡^p¡ A¡V$g¡ dmi¡. 
A. Ap`Zu v$urO®L$p_y„ _pd ........ R>¡. 
Ap. âQ„X$ A„sf dp`hp dpV¡$ ....... A¡L$d h`fpe R>¡. 
B. âL$pi_p¡ h¡N ............ km/s  S>¡V$gp¡ lp¡e R>¡. 
C. Ap`Zu ApL$piN„Npdp„ Apif¡...... spfp R>¡. 
D. k|e®_u A„rsd Ahõ\p ......li¡. 
E. spfp_p¡ S>Þd .......... hpv$mpdp„\u \pe R>¡. 
A¡. ApL$piN„Np A¡ A¡L$ ...........v$urO®L$p R>¡. 
A¥. spfp .......... hpey_p¡ Np¡mp¡ lp¡e R>¡. 
Ap¡. spfp_y„ Öìedp_ ........ Öìedp__u kp`¡n 

dp`hpdp„ Aph¡ R>¡. 
Ap¥. k|e® `pk¡\u `©Õhu ky^u âL$pi `lp¢Qsp ........... 

kde gpN¡ R>¡. Äepf¡ Q„Ö\u `©Õhu ky^u âL$pi 
`lp¢Qsp ........ kde gpN¡ R>¡. 

A„. spfp_y„ Öìedp_ S>¡V$gy„ h^pf¡ s¡V$gu s¡_u .......... 
S>gv$ Nrs\u \pe R>¡. 

A:. spfp_p Æh_L$pmdp„ L¡$V$gp âL$pf_p I^Zp¡ 
hp`fhpdp„ Aph¡ R>¡ s¡ s¡_p ........`f Ap^pqfs 
lp¡e R>¡. 

2. L$p¡Z kpQy„ bp¡g¡ R>¡ ? 
A. kde dp`hp dpV¡$ âL$pihj® A¡ A¡L$d hp`fhpdp„ 

Aph¡ R>¡. 
Ap. spfp_u A„rsd Ahõ\p s¡_p d|m Öìedp_ `f 

Ap^pqfs lp¡e R>¡. 
B. spfpdp_y„ Nyê$Ðhue bm s¡dp„_p Bg¡¼V²$p¡__p 

v$bpZ_p âdpZdp„ k„syrgs \sp spfp¡ Þe|V²$p¸_ 
spfp¡ \pe R>¡. 

ip¡jpC Åe R>¡. s¡\u Ap`Z¡ Ap spfp_¡ Å¡C iL$sp 
_\u. s¡_p õ\p_ ̀ f Ap`Z_¡ a¼s A¡L$ Arsk|ÿd L$pmy„ 
rR>Ö v¡$MpC iL$i¡. dpV¡$ Ap A„rsd [õ\rs_¡ L©$óZ rhhf 
(black hole) _pd Ap`hpdp„ Apìey„ R>¡. Ap fus¡ 
Ap`Z¡ Å¡ey„ L¡$ d|mÖìedp_ A_ykpf spfp_u DÐ¾$p„rs_p 
ÓZ dpN® lp¡e R>¡ A_¡ s¡d_u ÓZ A„rsd Ahõ\p lp¡e 
R>¡. s¡ _uQ¡_p L$p¡óV$L$dp„ Ap`¡gu R>¡. 

spfp_y„ d|m Öìedp_ spfp_u A„rsd AphíeL$sp

< 8 MSun ð¡s bVy$ N°l

8 \u 25  MSun Þe|V²$p¸_ spfp 

> 25 MSun L©$óZ rhhf

õhpÝepe

R>peprQÓ kp¥S>Þe ः ESO A_¡ NASA 

C. L©$óZ rhhfdp„\u dpÓ âL$pi S> blpf `X$u iL¡$ R>¡. 
D. k|e®_u DÐ¾$p„rs v$fçep_ k|e® dlpfpnku                 

Ahõ\pdp„\u `kpf \i¡. 
E. k|e®_u A„rsd Ahõ\p ð¡s bVy$ N°l li¡. 

3. _uQ¡_p âñp¡_p DÑf gMp¡. 
A. spfp_u r_rd®rs ¼ep L$pfZ¡ \pe R>¡ ? 
Ap. spfp_u DÐ$¾$p„rs L$ep L$pfZ¡ \pe R>¡?
B. spfp_u ÓZ A„rsd Ahõ\p L$C ? 
C. L©$óZ rhhf _pd i¡_p `f\u `X$éy„ ? 
D. Þe|V²$p¸_ spfp L$p¡C`Z âL$pf_p spfp_u A„rsd    

[õ\rs lp¡e R>¡ ?
4. A. Å¡ sd¡ k|e® lp¡ sp¡ ......... sdpfp NyZ^d® ̀ p¡sp_p 

iåv$p¡dp„ gMp¡. 
 b. ð¡s bVy$ N°l rhi¡ dprlsu Ap`p¡. 

D`¾$d :
1. L$ë`_p i[¼s_p¡ D`ep¡N L$fu_¡ d„v$pqL$_u v$urO®L$p 

A_¡ s¡dp„_u Ap`Zu k|e®dpmp_u ârsL©$rs s¥epf 
L$fp¡. 

2. ̀ qfZpd gMp¡ : Å¡ k|e® _l]hs¹ \ep¡ sp¡
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AÏ¾$dp„L$ - atomic number - A'V$pµrdL$ _„bf(f¹)

AÏâpê$` - atomic model - AV$pµrdL¹$ dp¸X$g¹

A^psy - non-metal -  _pµ_¹ d¡V$g¹

A_yhp„riL$sp - heredity -  rlf¡'qX$V$u

Apqv$Æh - protozoa -  âp¡'V$Tp¡A

Ap`ps tbvy$ - incident point-  B_¹rkX$ÞV$ `pµBÞV¹$

Ap`ps qL$fZ - incident ray -  B_¹rkX$ÞV$ f¡B

Ap„sfAp[ÎhL$ - intermolecular -  BÞV$f d'g¡L¹$eg(f¹)

A„rNL$p - organelles -  Apµ@N_gu

DÃQ f¼sv$bpZ - hypertesion -  lp'B`fV¡$Þi_

sV$õ\uL$fZ - neutrilisation -  Þe|V²$gpBT¡¹i_

DÐ¾$p„rs - evolution  -  Cìl'g|i_¹

L$rgg - colloid -  L$'gpBX¹$

L$hQ - shell -  i¡g¹

L$hL$/awN - fungi -  a„'NpB

L¡$ÞÖ - nucleus -  "Þe|¼guAk¹

qL$fZp¡`Qpf - radiotherapy -  f¡BX$uAD'\¡f`u

Nyê$Ðhue bm - gravitational force -  N°µ[ìl'V¡$i_¹g¹ apµ@k¹

QmL$pV$ - lusture  -  gõV¹$(f¹)

Qy„bL$ue bm - magnetic force -  dµN¹_¡qV$L¹$ apµ@k¹

S>qV$gsp - complexity -  L$d¹'àg¡L¹$kV$u

S>X$Ðh - inertia -  B_'ri®Ap

ÆhpÏ - bacterai -  bµL¹$'qV$AfuA

Æh_i¥gu - lifestyle -  gpBa¹ õV$pBg¹

S>¥hrhrh^sp - biodiversity -  bpB.ADX$pB'ìl@kV$u

S>¥hrhOV$_iug - bio degradable -  bpBADqX$'N°¡BX$bg¹

S>¥h h¥v$L$ue - biomedical  -  bpBA'd¡qX$L$g¹

sÞesp - ductility -  X$[¼V$rgV$u

DóZspdp`L$ - thermometer  -  \'dpµrdV$(f¹)

spfpkd|l - constellation -  L$pµ_¹õV$'g¡Bi_¹

suh°sp - frequency  -  äu¼h_¹ku

v$i®L$ - indicator -  "B_¹qX$L¡$BV$(f¹)

qÜ_pd - binomial -  bp'B_DduAg

^d_u - artery  -  "ApV$fu

^psy - metal -  d¡V$g¹

r_erds `fphs®_ - regular reflection -  f¡Áeyg(f¹) qfãg¡¼i_¹

r_e„ÓL$ - controller  -  L¹$_'V²$Dg¹f

r_v£$ip„L$ - index -  "B_¹X¡$¼k

r_g„b_ - suspension  -  k"õ`¡_¹i¹_¹

`fpkfZ - osmosis -  ApµT'dDrkk¹

`fphrs®s qL$fZ - reflected ray -  qfãg¡¼V¡$X$ f¡B

`fphs®_ L$p¡Z - angle of reflection -  AµP¹$N¹g¹ Apµa¹ 

qfãg¡¼i_¹

`qf`\ - circuit -  "k@qL$V$

`qfv$i®L$ - periscope -  "`¡fuõL$D`¹

`qf[õ\rsL$u rhi¡jo - ecologist -  B'L$pµgrS>õV¹$

`qfk„õ\p - ecosystem -  "CL$Drkk¹V$d¹

L$p¡iue íhk_ - cell respiration -  k¡g¹ f¡k`¹'f¡Bi¹_¹

âL$piue L$pQ - optical glass - "Apµ`¹qV$L¹$g¹ Ágpk¹

âkfZ - expansion -  BL¹$'õ`µ_¹i¹_¹

âkfZp„L$ - melting point -  d¡ëV$]N `pµBÞV¹$

âkpfZ - propogation -  âpµ`"k¡Bi¹_¹

ârsb„^pÐdL$ - preventive -  râ'ìl¡_¹qV$ìl¹

ârsS>¥rhL$ - antibiotics -  Aµ_¹V$ubpB"ApµqV$L¹$

àgphL$ bm - upthrust force -  A`¹\õV¹$ apµ@k¹

c|L„$`ipõÓ - seismology -  kpBT¹'dpµgpµrS>

c|õMg_ - landslide -  "gµÞX¹$õgpBX¹$

rdîZ - mixture -  "rd¼kQ(f¹)

d|mÖìe - elements -  "A¡rgdÞV¹$

f¼sv$pb - blood pressure -  ågX¹$'â¡i(f¹)

f¼sÖìe - plasma  -  "àgµT¹dp

f¼s`fp^p_ - blood transfusion -  ågX¹$ V²µ$Þk¹ãe|T¹_¹

f¼stbrbL$p - platelates -  "àg¡BV¹$gV¹$k

f¼s`¡Y$u - blood bank - ågX¹$ bµP¹$L$

f¼s hprl_uAp¡ - blood vessels -  ågX¹$ ìl¡Bk@g¹

f¼sipõÓ - hematology -  rldµV$pµgpµÆ

fQ_p - structure -  "õV²¡$¼Q(f¹)

Ddv$p^psy - nobel metal -  "_Db¹g¹ "d¡V¹$g¹

fkpeZp¡`Qpf - chemotherapy - L$udD'\¡f`u

AÏk|Ó - molecular formula -  dpµ'g¡L¹$e|g(f¹)apµ@çe¹gp

d¡v$õhusp - obesity -  AD"buk¹V$u

fkuL$fZ - vaccination -  "ìlµL¹$rk'_¡Bi_¹

hl_ - conduction - L$_¹"X$L¹$i_¹

hN}L$fZ - classification -  ¼gµrkqaL$@i_

^p¡fZ ApW$dy„ kpdpÞe rhop_ iåv$k|rQ
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âkfZiugsp - malleability  -  dµguA'rbgV$u

rhÛys AN° - electrode -  B"g¡¼V²$p¡X$

rhrióV$ Nyê$Ðh - specific gravity -  õ`'rkqaL¹$ N°µìlV¹$u

rhjpÏ - virus -  ìlpB¹fk

rhjdp„Nu - heterogenous -  l¡V$f'Æ_uAk¹

rhkfZ - diffusion -  qX$'ãe|T_¹

rhrióV$ - specific -  õ`"rkqaL¹$

rhõap¡V$ - explosion -  BL¹$'õàgDT_¹

rhOV$L$ - decomposer -  X$uL$d¹"`DT¹(f¹)

h¥[ïhL$ - universal -  eyr_"ìl@k¹g¹

iyÝ^sp - purity -  "àeyAfV$u

rifp - veins -  ìl¡B_¹k¹

i¡hpm - algae -  Aµg¹Nu

ðpk_rgL$p - trachea -  V²$"L$uA

õ_pey bm - muscular force -  dk¼eg(f¹) apµ@k¹

kdõ\pr_L$p¡ - isotopes -  Ap"BkV$p¡`k¹

kdp„Nu - homogenous -  lpµd'Æ_uAk¹

kpNfu - marine -  d"fu_¹

kp`¡n O_sp - Relative density -  qfg¡qV$ìl¹ X¡$_¹kV$u

k„õL$pqfs L$pQ - processed glass -  âDk¡k¹X$ Ágpk¹

k„kN®S>Þe - infectious -  B_¹'a¡L¹$ik

k„ls - concentrated -  L$pµ_¹-k_-V²¡$BqV$X¹$

rdî^psy - alloy - AµgpµB

gnZ - syndrome -  "rk_¹X²$Dd¹

b„^_p„L$ - valency -  "ìl¡Bg_¹ku

k„ep¡S>_ - compound -  L$pµd`pDÞX¹$

k¡[ÞÖe - organic -  Apµ@Nµr_L¹$

[õ\fsp - stability -  õVµ$'rbguV$u

õaqV$L$u - crystalline -  q¾$kV¹$gpB_¹

õhe„`p¡ju - autotrophic -  "Ap@V$V²$DqaL¹$

k„QgL$ - moderator -  "dpµX$f¡BV¹$f

ne - tuberculosis-  V$é|b(f¹)¼ey"gDrkk¹

MhpZ - corrosion  -  L¹$"fDT_¹

ApW$dy„ ^p¡fZ DÃQ âp\rdL$ õsf_y„ R>¡ëgy„ ^p¡fZ R>¡. ApNm_p i¥nrZL$ hjp£ dpV¡$ dpÝerdL$ õsf¡ A„sN®s d|ëedp`_ 
dpV¡$ âpÐernL$ L$pep£_u `|h®s¥epfu \pe s¡d S> rhÛp\}Ap¡dp„ âep¡N L$p¥iëe rhL$rks \hp_u iê$Aps \pe s¡ dpV¡$ âep¡Np¡_p 
_d|_p_u epv$u Ap`u R>¡. ipmpdp„ âõsys epv$u âdpZ¡ âep¡N L$fphhp A`¡rns R>¡.

A.¾$. âep¡N_p iuj®L$

1 v$l]/R>pidp„_p g¡¼V$p¡b¡rkgpe ÆhpÏ_y„ r_funZ L$fhy„.

2 `pJ `f_u awN_y„ r_funZ L$fhy„.

3 fp¡tS>v$p Æh_dp„ D`gå^ kprlÐe_p¡ D`ep¡N L$fu_¡ k„syrgs A_¡ Ak„syrgs bm_p¡ Aæepk L$fhp¡.

4 S>X$sp_p âL$pfp¡_p¡ Aæepk L$fhp¡.

5 ApqL®$rdqX$T_p rkÝ^p„s_p¡ Aæepk L$fhp¡.

6 âhplrhÛys_p Q„ybL$ue `qfZpdp¡ QL$pkhp.

7 âep¡Nipmpdp„ Ape_® Ap¸¼kpCX$ k„ep¡S>_ s¥epf L$fu_¡ s¡_p NyZ^dp£_p¡ A_¡ fpkperZL$ NyZ^dp£_p syg_pÐdL$ 
Aæepk L$fhp¡.

8 ^psy-A^psy_p cp¥rsL$ NyZ^dp£_p¡ A_¡ fpkperZL$ NyZ^dp£_p¡ syg_pÐdL$ Aæepk L$fhp¡.

9 `qfkfdp„_p Aâvy$rjs A_¡ âvy$rjs S>mpiep¡_p¡ syg_pÐdL$ Aæepk L$fhp¡.

10 dp_hu ðk_ k„õ\p_u ârsL©$rs_p¡ Aæepk L$fhp¡.

11 ârsL©$rs_p Ap^pf¡ dp_hùv$e_p¡ Aæepk L$fhp¡.

12 k|QL$p¡_p¡ D`ep¡N L$fu_¡ A¡rkX$ A_¡ b¡CT Ap¡mMhp.

13 Ýhr__p âkpfZ dpV¡$ dpÝed_u S>ê$f lp¡e R>¡, s¡ rkÝ^ L$fhy„.

14 k`pV$ Afukpdp„\u \sy„ âL$pi_y„ `fphs®_ A_¡ `fphs®__p r_ed_p¡ Aæepk L$fhp¡.

15 `qfkf_u `qfk„õ\pdp„ Å¡hp dmsp S>¥rhL$ A_¡ AS>¥rhL$ OV$L$p¡_p¡ Aæepk L$fhp¡.
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