




A

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„$Ndp„ Ap `pW$é`yõsL$ k_ 2018-19_p i¥nrZL$ hj®\u r_^p®qfs 

L$fhp_u dpÞesp Ap`hpdp„ Aphu R>¡.

sdpfp õdpV®$ap¡_dp„ DIKSHA APP Üpfp `pW$é`yõsL$_p `l¡gp 
`p_p `f_p Q. R. Code hX¡$ qX$rS>V$g `pW$é`yõsL$ 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¡. 

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



B

©

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$õe X$p̧.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

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$ : 

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$ ,
 ̀ pW$é`yõsL$ 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$p¸. NpeÓu Np¡fM_p\ Qp¥L$X¡$ 

X$p¸. AS>e qv$N„bf dlpS>_ 
îu. k„v$u` `p¡`V$gpg Qp¡fqX$ep
îu. kqQ_ Aip¡L$ bpfV$½¡$ 
îudsu ð¡sp qv$gu` W$pLz$f
îu. fpS>¡i hpd_fph fp¡d_ 

îu. l¡d„s AÃeys gpNhZL$f

îudsu L$p„Q_ fpS>¢Ö kp¡fV¡$ 

îu. _pN¡i cudk¡hL$ s¡gNp¡V¡$ 

îu. i„L$f rcL$_ fpS>`|s
îu. rhðpk cph¡ 

îu. âip„s `„qX$sfph L$p¡mk¡ 

îu. v$epi„L$f rhóÏ h¥Û

îu. kyLy$dpf î¡rZL$ _hg¡ 

îu. NÅ__ _pNp¡fphÆ dp_L$f

îu. ê$`¡i rv$_L$f W$pLy$f 

îu. dp¡lçdv$ AprsL$ Aåvy$g i¡M

îudsu Ar_sp `pV$ug 

îudsu A„S>rg gÿduL$p„s MX$L¡$ 

îudsu d_ujp fpS>¢Ö v$luh¡gL$f

îudsu Äep¡rs d¡X$r`ghpf

îudsu vu[às Q„v$_tkN rbís 

îudsu `yó`gsp Nph„X¡$ 
îu. d_p¡S> flp„NX$pm¡ 
îudsu Äep¡rs v$pdp¡v$f L$fZ¡ 

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

cpjp„sfL$pf  :   ^uf¡_ d_kyMgpg v$p¡iu

cpjp„sf k„ep¡S>L$  : L¡$sL$u r_s¡i Å_u
   rhi¡jpr^L$pfu, NyS>fpsu rhcpN
   `pW$é`yõsL$ d„X$m, `yZ¡.

â\dph©rÑ : 2018
`y_dy®ÖZ : 2022



C



D



E

âõsph_p

rhÛp\} rdÓp¡, 

^p¡fZ v$kdpdp„ sdpfy„ õhpNs R>¡ _hp Aæepk¾$d `f Ap^pqfs rhop_ A_¡ s„Óop__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¡. 

"rhop_ A_¡ s„Óop_ cpN - 1' 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 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 Ap`Z_¡ 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, Dcp \e¡gp âñp¡ Ad_¡ S>ê$f\u S>Zphip¡. 

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

 (X$p¸. kyr_g bp. dNf) 

k„QpgL$ 

dlpfpô²$ fpÄe `pW$é`yõsL$ r_rd®rs

A_¡ Aæepk¾$d k„ip¡^_ d„X$m, `yZ¡. 

`yZ¡ : 

qv$_p„L$ : 18 dpQ® 2018, NyX$u `X$hp¡

cpfsue kp¥f qv$_p„L$ : 27 apNZ 1939



F

rinL$p¡ dpV¡$ 

dyM`©óW$ A_¡ `pR>gy„ `|Ìz„$ : `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.

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$p\u ApW$dp_p `pW$é`yõsL$ Üpfp rhop__p¡ Ap¥`QpqfL$ `qfQe L$fu Apàep¡ R>¡. ^p¡fZ _hdp_p 
rhop_ A_¡ s„Óop__p `pW$é`yõsL$ Üpfp rhop_ A_¡ s„Óop__¡ klk„b„^ Ap`u i¼ep R>uA¡. 

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

l	̂ p¡fZ v$kdp_p rhÛp\}Ap¡_p heS|>\_¡ Ýep_dp„ g¡sp Apk`pk_u OV$_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_ rhjeL$ DÃQrinZ_p¡ `pep¡ dpÝerdL$ õsf`f_p b¡ hj® lp¡e R>¡. dpV¡$ 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$rÓs 
D`ep¡N dpV¡$ 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$_p¡ `qfQe_u rhNs `pW$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\¡ dprlsu k„â¡jZ s„Óop__u Å¡X$u Ap`hpdp„ Aphu R>¡. rhrh^ 
h¥opr_L$ 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„. 



G

ndsp rh^p_p¡ : ^p¡fZ v$kdy„ 

Nrs, bm, e„Óp¡
*  NyfyÐhpL$j®Z A_¡ Nrs_p k„b„^_p Ap^pf¡ rhrh^ OV$_p_u h¥opr_L$ L$pfZrddp„kp õ`óV$ L$fsp AphX¡$. 
*  NyfyÐhpL$j®Z A_¡ Nrs k„b„r^s k|Óp¡_u dp„X$Zu L$fu_¡ s¡_p Ap^pf¡ rhrh^ NprZrsL$$ Dv$plfZp¡ NZsp AphX¡$. 

rhop_ A_¡ s„Óop_ cpN -1 `pW$é`yõsL$_p AÝee_ Üpfp rhÛp\}Ap¡dp„ _uQ¡_u ndsp rhL$rks \hu A`¡rns R>¡. 

DÅ® 
*  DÅ® k„L$V$_p N„cuf `qfZpd_¡ Ýep_dp„ fpMu_¡ `p¡s¡ `ep®hfZ `|fL$ Æh_i¥gu A`_ph¡ A_¡ buÅ_¡ `Z s¡_p dpV¡$ ÅN©s 

L$fsp AphX¡$. 
*  DÅ® `f Ap^pqfs D`L$fZp¡_u r_rd®rs, D`ep¡N A_¡ vy$fyõsu (qf`¡qf„N) L$fsp„ AphX¡$. 
*  rhÛysâhpl_p `qfZpd `f Ap^pqfs rhrh^ r_edp¡_¡ QL$pku_¡ r_óL$j® L$pY$sp AphX¡$. 
*  rhÛys âhpl_p `qfZpd `f Ap^pqfs rhrh^ NprZrsL$ Dv$plfZp¡ NZsp AphX¡$. 
*  v¥$r_L$ Æh_dp„ rhÛysâhpl `f Ap^pqfs rhrh^ D`L$fZp¡_y„ r_funZ L$fu_¡ s¡d_p L$pep£_y„ kL$pfZ õ`óV$uL$fZ Ap`sp„ 

AphX¡$. 
*  kQp¡V$ ApL©$rs hX¡$ h¾$L$pQ hX¡$ s¥epf \su ârsdp õ`óV$ L$fsp AphX¡$. 
*  âL$pi_p NyZ^d® A_¡ rhrh^ âL$pf_p L$pQ hX¡$ dmsu ârsdp A_¡ v¥$r_L$ Æh_dp„ rhrh^ D`L$fZp¡dp„ \sp¡ s¡d_p¡ D`ep¡N 

õ`óV$ L$fsp AphX¡$. 
*  Ap`¡gu dprlsu_p Ap^pf¡ h¾$L$pQ_y„ _prce A„sf ip¡^sp AphX¡$. 
*  dp_hu Ap„Mdp„ r_dp®Z \_pfp ×róV$v$p¡j Ap¡mMsp AphX$¡ A_¡ s¡_p D`pep¡_u ip¡^ L$fsp„ AphX¡$. 
*  dp_hu Ap„M_u kQp¡V$ fQ_p L$fsp AphX¡$. 

Ap`Z¡ hp`fsp `v$p\p£ 
*  d|mÖìep¡_u dp„X$Zu_p dp`v„$X$ õ`óV$ L$fu_¡ s¡d_p õ\p_ õ`óV$ L$fsp AphX¡$. 
*  b¡ OV$L$p¡ hÃQ¡ \e¡gu fpkperZL$ âq¾$ep_p¡ âL$pf Ap¡mMsp AphX¡$. 
*  âep¡N_p Ap^pf¡ fpkperZL$ âq¾$ep_¡ QL$pku_¡ s¡ k„b„r^s r_óL$j® fS|> L$fsp AphX¡$. 
*  A`|Z® dp„X$Zu L$f¡gp A\hp Ap`¡gu Mp¡V$u fpkperZL$ âq¾$ep_¡ ky^pfu_¡ fS|> L$fsp AphX¡$. 
*  âep¡N_p Ap^pf¡ L$pb®r_L$ k„ep¡S>_p¡_p NyZ^d® QL$pksp AphX¡$. 
*  fpkperZL$ âq¾$ep_p Apfp¡Áe `f \sp„ `qfZpd_¡ Ýep_dp„ fpMu_¡ âep¡N v$fçep_ AphíeL$ kphQ¡su fpMsp AphX¡$. 
*  v¥$r_L$ ìehlpqfL$ Æh_dp„ L$pb®r_L$ k„ep¡S>_p¡ A_¡ s¡d_p D`ep¡N rhi¡, h¥opr_L$ ×róV$L$p¡Z\u \_pfp vy$ó`qfZpd  rhi¡ 

kdpS>_¡ dpN®v$i®_ Ap`sp AphX¡¡$. 
*  ^psy_u fpkperZL$ âq¾$ep_p¡ v¥$r_L$ Æh_ kp\¡_p¡ klk„b„^ Ap¡mMu_¡ s¡_p¡ D`ep¡N L$fsp AphX¡$ s¡d S> rhrh^ kdõep 

DL¡$gsp„ AphX¡$. 

rhð
*  AhL$pi k„ip¡^_ k„b„r^s rhrh^ k„ip¡^_p¡_u dprlsu_y„ rhïg¡jZ L$fu_¡ õ`óV$uL$fZ Üpfp âhs®dp_ kdS>Z A_¡ 

A„^îÝ^p_p¡ R>¡v$ DX$pX$sp AphX¡$. 
*  AhL$pi k„ip¡^_dp„ cpfs_p ep¡Nv$p__y„ kdunZ L$fsp„ AphX¡$. 
*  AhL$pi k„ip¡^_ k„v$c®dp„ crhóedp„ \_pf rhL$pk_u sL$ ip¡^sp AphX¡$. 

dprlsu k„â¡jZ s„Óop_
*  dprlsu k„â¡jZ s„Óop__p¡ v¥$r_L$ Æh_dp„ D`ep¡N L$fsp AphX¡$. 
*  dprlsu Åm_p Ap^pf¡ rhop_ A_¡ s„Óop_ rhjeL$ dprlsu_y„ Apv$p_-âv$p_ L$fsp AphX¡$. 
*  dprlsu k„â¡jZ s„Óop__p L$pfZ¡ rhrh^ n¡Ódp„ ^fd|m\u \e¡gp a¡fapf_¡ õ`óV$ L$fsp AphX¡$. 
*  dprlsu k„â¡jZ s„Óop__p ep¡Áe h`fpi bpbs¡ dprlsu-ÅN©rs lp¡e. 
*  dprlsu Åm_p Ap^pf¡ rhop_ s„Óop_ rhjeL$ rhrh^ dprlsu d¡mhu_¡ s¡_p Ap^pf¡ A_ydp_ L$fsp AphX¡$. 
*  dprlsu k„â¡jZ s„Óop_ Üpfp rhL$rks \e¡g rhrh^ âZpgu_p¡ v¥$r_L$ Æh_dp„ D`ep¡N L$fsp AphX¡$.
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A_y¾$drZL$p 

i¥nrZL$ r_ep¡S>_ 

 rhop_ A_¡ s„Óop_ rhje dpV¡$ b¡ õhs„Ó `yõsL$p¡ s¥epf L$fhpdp„ Apìep R>¡. s¡ `¥L$u rhop_ A_¡ s„Óop_ 

cpN-1 Ap `pW$é`yõsL$dp„ dy¿eÐh¡ cp¥rsL$ip÷ A_¡ fkpeZip÷ k„b„r^s Ly$g v$k âL$fZp¡_p¡ kdph¡i L$fhpdp„ 

Apìep¡ R>¡. rhop_ A_¡ s„Óop_ rhje_p¡ rhQpf L$fuA¡ sp¡ A¡L$p[ÐdL$ ×róV$L$p¡Z\u AÝep`_ L$fphhy„ A_¡ rhop_ 

A_¡ s„Óop__p b^p OV$L$p¡_¡ A¡L$buÅ kp\¡ klk„b„^ Å¡X$hp¡ A`¡rns R>¡. rhop_ A_¡ s„Óop_dp„ kdprhóV$ 

rhrh^ rhjep¡_p¡ `pR>gp ^p¡fZp¡dp„ Ap`Z¡ A¡L$rÓs fus¡ Aæepk L$ep£ R>¡. sp„rÓL$ kygcsp_p ×róV$L$p¡Z\u rhop_ 

A_¡ s„Óop_ cpN-1 A_¡ cpN 2 A¡d õhs„Ó `yõsL$p¡ Ap`hpdp„ Aphu füp lp¡hp R>sp„ A¡L$p[ÐdL$ ×róV$L$p¡Z\u 

AÝep`_ L$fphhy„ AphíeL$ R>¡. 

 rhop_ A_¡ s„Óop_ cpN -1 `pW$é`yõsL$dp„ Ap`hpdp„ Aph¡gp Ly$g v$k âL$fZp¡ `¥L$u `l¡gp `p„Q âL$fZp¡ 

â\d kÓ dpV¡$ Äepf¡ bpL$u_p `p„Q âL$fZp¡ buÅ kÓdp„ A¡hy„ AÝep`_ r_ep¡S>_ A`¡rns R>¡. kÓp„s¡ Qpguk 

NyZ_u g¡rMs `funp A_¡ v$k NyZ_u âpÐernL$ `funp g¡hu. `pW$é`yõsL$dp„ v$f¡L$ `pW$_p A„s¡ õhpÝepe A_¡ 

D`¾$d Ap`hpdp„ Apìep R>¡. d|ëedp`__p¡ rhQpf L$fsu hMs¡ cpjp rhje_u L©$rs`rÓL$p âdpZ¡ fl¡gp âñp¡ 

âprsr_r^L$ õhê$`¡ õhpÝepedp„ Ap`hpdp„ Apìep R>¡. s¡ A_ykpf sd¡ h^pfp_p âñp¡ s¥epf L$fu iL$p¡ R>p¡. Ap 

âñp¡_u dv$v$\u rhÛp\}Ap¡_y„ d|ëedp`_ L$fhy„. Ap k„b„r^s krhõspf dprlsu õhs„Ó`Z¡ d|ëedp`_ ep¡S>_pdp„ 

Ap`hpdp„ Aphi¡. 
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1. L$p¡C hõsy `f bm gNpX$sp iy„ `qfZpd dm¡ R>¡ ?
2. sd¡ bm_p ¼ep ¼ep âL$pfp¡ ÅZp¡ R>¡ ?
3. NyfyÐhpL$j®Z bm rhi¡ sd¡ iy„ ÅZp¡ R>p¡ ?

epv$ L$fp¡.

epv$ L$fp¡.

1. NyfyÐhpL$j®Z   

 NyfyÐhpL$j®Z bm h¥rðL$ bm R>¡, S>¡ dpÓ `©Õhu `f_u b¡ hõsyAp¡ hÃQ¡ _l], `Z L$p¡C`Z b¡ MNp¡mue 
hõsyAp¡ hÃQ¡ `Z âey¼s \pe R>¡, S>¡ Ap`Z¡ `pR>gp ^p¡fZdp„ cÎep„ R>uA¡. Ap bm_u ip¡^ L¡$hu fus¡ \C s¡_p 
rhi¡ Ap`Z¡ dprlsu d¡mhuA¡.    
NyfyÐhpL$j®Z (Gravitation)
 NyfyÐhpL$j®Z_u ip¡^ kf ApeT¡L$ Þe|V$_¡ L$fu, s¡ sd¡ ÅZp¡ S> R>p¡. A¡d L$l¡hpe R>¡ L¡$ TpX$ `f\u _uQ¡ `X$sp„ 
kafS>__¡ Å¡C_¡ Ap ip¡^ \B. s¡d_p d_dp„ âñ \ep¡ L¡$ b^p kafS>_ (rnrsS>_¡ g„b qv$ipdp„) ku^p S> _uQ¡ ip 
dpV¡$ `X¡$ R>¡ ? rsfR>p (Óp„kp) L¡$d `X$sp _\u ? A\hp rnrsS> kdp„sf (kdp_) f¡Mpdp„ ip dpV¡$ S>sp„ _\u ?
 OZp¡ S> rhQpf L$ep® bpv$ s¡dZ¡ r_óL$j® L$pY$ép¡ L¡$ `©Õhu kafS>__¡ `p¡sp_p sfa ApL$rj®s L$fsu li¡ A\hp Ap 
ApL$j®Z bm_u qv$ip `©Õhu_p L¡$ÞÖ sfa li¡. TpX$ `f_p kafS>_\u `©Õhu_p L¡$ÞÖ sfa S>su qv$ip rnrsS>_¡ g„b 

lp¡hp\u kafS>_ TpX$ `f\u rnrsS>_¡ g„b qv$ipdp„ _uQ¡ `X¡$ R>¡. 
  ApL©$rs 1.1dp„ `©Õhu `f kafS>__y„ A¡L$ TpX$ 
v$ip®ìey„ R>¡. kafS>_ `f_y„ bm `©Õhu_p L¡$ÞÖ_u qv$ipdp„ 
lp¡e R>¡. A¡V$g¡ L¡$ kafS>__p õ\p_\u `©Õhu_p 
`©óW$cpN_¡ g„b lp¡e R>¡. ApL©$rsdp„ Q„Ö A_¡ `©Õhu 
hÃQ¡_y„ Nyê$ÐhpL$j®Z bm v$ip®ìey„ R>¡. (ApL©$rsdp„_p 

A„sfp¡ âdpZ A_ykpf v$ip®hhpdp„ Apìep _\u.)

Ø   NyfyÐhpL$j®Z   Ø   hsy®mpL$pf Nrs A_¡ L¡$ÞÖNpdu bm
Ø  L¡$àgf_p r_ed     Ø   Þe|V$__p¡ h¥rðL$ NyfyÐhpL$j®Z_p¡ rkÝ^p„s
Ø   `©Õhu_p¡ NyfyÐhue âh¡N  Ø   dy¼s `s_ 
Ø   dy[¼sh¡N 

 Þe|V$_¡ rhQpf L$ep£ L¡$ Å¡ Ap bm Sy>v$u Sy>v$u   
KQpCA¡ Aph¡gp kafS>_ `f âey¼s \sy„ lp¡e sp¡ s¡ 
kafS>_ L$fsp„ ̀ Z M|b h^pf¡ KQpCA¡, ̀ ©Õhu\u M|b 
v|$f Aph¡g Q„Ö S>¡hu hõsyAp¡ `f `Z âey¼s \sy„ li¡   
L¡$ ? s¡ S> fus¡ k|e®, N°l S>¡hu Q„Ö\u ̀ Z h^y v|$f Aph¡gu 

MNp¡mue hõsyAp¡ `f `Z âey¼s \sy„ li¡ L¡$ ?  

Å¡X$ dprlsu k„â¡jZ s„Óop__u : rhrh^ N°lp¡_p NyfyÐhue bm k„v$c®_u fS|>Apsp¡_p¡ k„N°l L$fp¡.

bm A_¡ Nrs (Force and Motion)
 L$p¡C hõsy_p h¡N_p `qfdpZdp„ A\hp Nrs_u qv$ipdp„ a¡fapf L$fhp dpV¡$ s¡_p `f bm âey¼s L$fhy„ AphíeL$ 

R>¡, s¡ Ap`Z¡ ÅZuA¡ R>uA¡. 

Þe|V$__p NrsrhjeL$ ÓZ r_edp¡ ¼ep ?

1.1 NyfyÐhpL$j®Z bm_u L$ë`_p A_¡ 
Q„Ö `f_y„ Nyfy$Ðhue bm 

Q„ÖNyfy$Ðhue bm

`©Õhu

_uQ¡ `X$sy„ 
kafS>_
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h¥opr_L$_p¡ `qfQe  kf ApeT¡L$ Þe|V$_ (1642-1727) Ap^yr_L$ L$pm_p AN°NÎe 
h¥opr_L$ d_pe R>¡. s¡d_p¡ S>Þd IÁg¡ÞX$dp„ \ep¡. s¡dZ¡ `p¡sp_p `yõsL$ 
‘Principia’dp„ Nrs_p r_ed, Nrs_p kduL$fZ A_¡ NyfyÐhpL$j®Z_p¡ 
rkÝ^p„s fS|> L$ep® R>¡.  s¡ `l¡gp L¡$àgf¡ N°lp¡_u L$np_y„ hZ®_ L$fsp ÓZ    
r_edp¡ fS|> L$ep® lsp. `f„sy N°lp¡ Ap r_ed dyS>b c°dZ ip dpV¡$ L$f¡ R>¡, 
s¡_p L$pfZ_u ÅZ _ lsu. Þe|V$_¡ NyfyÐhpL$j®Z_p rkÝ^p„s_p¡ D`ep¡N L$fu_¡ 
s¡ r_edp¡ NprZsuL$ `Ý^rs\u rkÝ^ L$ep®. 

L$fu Sy>Ap¡.

 A¡L$ v$p¡fu_p A¡L$ R>¡X¡$ `Õ\f bp„^p¡. v$p¡fu_p¡ buÅ¡ R>¡X$p¡ lp\dp„ gC 
bpSy>_u ApL©$rs 1.2 (A)dp„, v$ip®ìep dyS>b a¡fhp¡, S>¡\u `Õ\f A¡L$ hsy®m 
`f afi¡. Ap `Õ\f `f sd¡ L$p¡B bm âey¼s L$fu füp R>p¡ L¡$ ? s¡_u qv$ip L$C     
R>¡ ? Ap bm âey¼s _ \pe s¡ dpV¡$ sd¡ iy„ L$fip¡ ? A_¡ A¡d L$fhp\u `Õ\f 

`f s¡_p¡ ip¡ âcph `X$i¡ ? 
 >Äep„ ky^u Ap`Z¡ v$p¡fu_¡ `L$X$u fpMu R>¡ Ðep„ ky^u Ap`Z¡ `Õ\f_¡ 
Ap`Zu sfa, A¡V$g¡ L¡$ hsy®m_p L¡$ÞÖ sfa M¢Qu füp R>uA¡ A¡V$g¡ L¡$ ̀ Õ\f ̀ f 
L$np_u qv$ipdp„ bm âey¼s L$fuA¡ R>uA¡. Ap`Z¡ v$p¡fu R>p¡X$u v$CA¡ sp¡ `Õ\f 
`f Ap`Z¡ gNpX¡$gy„ bm kdpàs \pe R>¡. s¡ kde¡ hsy®m `f_p `Õ\f_p 
õ\p__u õ`ri®L$p_u qv$ipdp„ `Õ\f a¢L$pe R>¡. L$pfZ L¡$ s¡ nZ¡ s¡ s¡_p h¡N_u 
qv$ip lp¡e R>¡. ApL©$rs 1.2 (Ap). Ap `l¡gp„ Ap`Z¡ AphuS> A¡L$ L©$rs L$fu 
lsu s¡ sd_¡ epv$ Aphsy„ li¡. s¡dp„ A¡L$ Np¡m afsu QL$su `f\u 5 ê$r`ep_p¡ 
rk½$p¡ õ`ri®L$p_u v$¡ipdp„ a¢L$pC Åe R>¡. hsy®mpL$pf L$npdp„ afsu L$p¡C `Z 
hõsy `f hsy®m_p L¡$ÞÖ_u qv$ipdp„ bm âey¼s \sy„ lp¡e R>¡. Ap bm_¡    
L¡$ÞÖNpdu bm (Centripetal force) L$l¡hpe R>¡. A¡V$g¡ S> Ap bm_¡ 
L$pfZ¡ hõsy L¡$ÞÖ sfa Åe R>¡.  

1.2
hsy®mpL$pf L$npdp„ afsp¡ v$p¡fu_¡ 
bp„^¡gp¡ `Õ\f A_¡ õ`ri®L$p_u 

qv$ipdp„_p¡ s¡_p¡ h¡N.

A. 

Ap. 

 Þe|V$_¡ âL$pi, Ýhr_, DóZsp A_¡ NrZs S>¡hp n¡Óp¡dp„ `Z Dëg¡M_ue L$pe® L$e¯y R>¡. s¡dZ¡ NrZs_u A¡L$ 
_hu ipMp_u ip¡^ L$fu. L¸$g¼eygk _pd¡ Ap¡mMpsu Ap ipMp_p¡ NrZs A_¡ cp¥rsL$ip÷dp„ M|b D`ep¡N         
L$fhpdp„ Aph¡ R>¡. Þe|V$_ `fphs®L$ v|$fbu_ s¥epf L$f_pf `l¡gp h¥opr_L$ lsp.  

 `©Õhu_p¡ _¥krN®L$ D`N°l Q„Ö A¡L$ rhrióV$ L$npdp„ `©Õhu afs¡ `qfc°dZ L$f¡ R>¡ A¡ sd¡ ÅZp¡S> R>p¡. A¡V$g¡ S> 
s¡_u qv$ip A\p®s h¡N kss bv$gpe R>¡. sp¡ s¡_p `f kss L$p¡B bm âey¼s \sy„ li¡ L¡$ ? Ap bm_u qv$ip L$B li¡ ? 
Å¡ Ap bm _ lp¡e sp¡ Q„Ö_u Nrs L¡$hu flu li¡ ? Ap`Zu kp¥fdpmp_p AÞe N°l k|e® afs¡ Apd S> c°dZ L$f¡ R>¡    
L¡$ ? s¡d_u `f `Z Aphy„ bm âey¼s \sy„ lp¡e R>¡ L¡$ ? s¡_u qv$ip L$C li¡ ?

 `pR>m_u L©$rs. Dv$plfZ A_¡ âñp¡_p¡ rhQpf L$fsp„ Ap`Zp„ Ýep_dp„ Aph¡ R>¡ L¡$, Q„Ö_¡ `©Õhu afs¡ s¡ S> L$npdp„ 
afsp¡ fpMhp dpV¡$ s¡_p `f bm âey¼s L$fhy„ AphíeL$ R>¡. s\p Ap bm `©Õhu S> âey¼s L$fsu li¡ A_¡ Q„Ö_¡ `p¡sp_u 
sfa ApL$rj®s L$fsu li¡. s¡ S> âdpZ¡ k|e® `Z `©Õhu krls b^p N°lp¡_¡ `p¡sp_u sfa ApL$rj®s L$fsp¡ li¡.

hsy®mpL$pf Nrs (Circular motion) A_¡ L¡$ÞÖNpdu bm  (Centripetal force)



3

A

B

CD

S

E

F 13

 g„bhsy®m A¡V$g¡ A¡L$ i„Ly$_¡ A¡L$ kdsg¡ rsfRy>„ 
(Ópky„) R>¡v$sp s¥epf \su ApL©$rs. A¡_¡ kdsgue 
g„bh©Ñ Ll¡hpdp„ Aph¡ R>¡. S>¡_¡ b¡ (L¡$ÞÖ) _prctbvy$ 
lp¡e R>¡. Ap b¡ _prctbvy$\u h©Ñ `f_p L$p¡C`Z   
tbvy$_p A„sfp¡_p¡ kfhpmp¡ A¡L$ kdp_ lp¡e R>¡. 
 ApL©$rs 1.3dp„, F1  A_¡ F2 b¡ L¡$ÞÖ                         
_prctbvy$Ap¡ R>¡. `qfO `f L$p¡B`Z tbvy$Ap¡ A, B, 
C  Aph¡gp lp¡e sp¡  
AF1 + AF2 = BF1+ BF2 = CF1+ CF2  

iy„ sd¡ ÅZp¡ R>p¡ ? 

L¡$àgf_p¡ r_ed (Kepler’s Laws)
 âpQu_ L$pm\u dp_h N°lp¡_u [õ\rs_y„ r_funZ L$fsp¡ füp¡ R>¡. N¸rgrgAp¡A¡ `l¡gp Ap r_funZp¡ dpÓ Ap„Mp¡ 
Üpfp L$ey¯ lsy„. kp¡mdp isL$ ky^udp„ N°lp¡_u [õ\rs A_¡ Nrs rhi¡ OZu dprlsu D`gå^ \C lsu. ep¡lp_k L¡$àgf 
_pd_p h¥opr_L¡$ Ap b^u dprlsu_p¡ Aæepk L$ep¡®. s¡d_¡ ÅZ \C L¡$ N°lp¡_u Nrs_p L¡$V$gpL$ rhrióV$ r_edp¡ R>¡. 
s¡dZ¡ N°lp¡_u Nrs rhi¡ ÓZ r_edp¡ fS|> L$ep®. L¡$àgf_p Ap r_edp¡ _uQ¡ Apàep R>¡. 

1.3 g„bhsy®mpL$pf L$np

L¡$àgf_p¡ `l¡gp¡ r_ed  : 

 AB A_¡ CD N°lp¡A¡ kdp_ kdeNpmpdp„ `pf L$f¡gy„ A„sf R>¡ A¡V$g¡ kdp_ kdeNpmp `R>u A A_¡ C \u 
N°lp¡_y„ õ\p_ ¾$di: B A_¡ D hX¡$ v$ip®ìey„ R>¡. ApL©$rsdp„ ku^u f¡MpAp¡ AS A_¡ CS A¡L$ kdeNpmpdp„ kdp_ 
n¡Óam Ap„sf¡ R>¡. A¡V$g¡ L¡$ ASB A_¡ CSD n¡Óamp¡ kdp_ R>¡.

1.4 k|e® afs¡ N°lp¡_u `qfc°dZ L$np 

 N°lp¡_u L$np g„bhsy®mpL$pf lp¡e R>¡ A_¡ k|e® s¡ 
L$np_p A¡L$ _prc/ L¡$ÞÖ `f lp¡e R>¡. 
 ApL©$rs 1.4dp„, k|e® afs¡ N°lp¡_u `qfc°dZ_u 
g„bhsy®mpL$pf L$np v$ip®h¡g R>¡. k|e®_u [õ\rs S hX¡$ 

v$ip®hu R>¡. 

L¡$àgf_p¡ buÅ¡ r_ed : 
 k|e® A_¡ N°l_¡ Å¡X$su ku^u f¡Mp, kdp_ 
kdeNpmpdp„ kdp_ n¡Óam Ap„sf¡ R>¡.

2

L¡$àgf_p¡ ÓuÅ¡ r_ed :  
 k|e®_u `qf¾$dp L$fsp N°lp¡_p Aphs®_L$pm_p¡ hN®, N°lp¡_p k|e®\u kfpkfu A„sf_p O__p kdâdpZdp„ lp¡e R>¡. 
A¡V$g¡ L¡$ N°lp¡_p¡ Aphs®_L$pm T lp¡e A_¡ k|e®\u s¡d_y„ kfpkfu A„sf r lp¡e sp¡ 

T2 a r3  A¡V$g¡ L¡$ T2

r3 =  AQm = K  ............. (1)

k|e®

N°l

AB

C

F1 F2

 L¡$àgf¡ Ap r_ed dpÓ r_erds`Z¡ r_funZ L$fu_¡ dp`¡gp N°lp¡_p õ\p_ `f\u ip¡Ýep. N°lp¡ Ap r_edp¡_y„ 
`pg_ ip dpV¡$ L$f¡ R>¡ s¡_y„ L$pfZ s¡d_¡ Mbf _lp¡sy„. Nyê$ÐhpL$j®Z_p¡ rkÝ^p„s fS|> L$fhpdp„ L¡$àgf_p r_edp¡ L¡$hu fus¡ 
dv$v$ê$` \ep s¡ Ap`Z¡ ApNm Å¡Ciy„. 
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 kduL$fZ (2) `f\u A¡hy„ S>Zpe R>¡ L¡$ Ap`Z_¡    
G _y„ d|ëe A¡L$d Öìedp_ ^fphsu A_¡ A¡L$buÅ\u 
A¡L$d A„sf¡ Aph¡gu b¡ hõsyAp¡ hÃQ¡_y„ NyfyÐhue bm 
dp`hp\u dmi¡. A¡V$g¡ L¡$ SI A¡L$d âZpgudp„ G _y„ 
d|ëe b¡ 1 kg Öìedp_ ^fphsu A_¡ A¡L$buÅ\u 1m 
A„sf¡ Aph¡gu hõsy hÃQ¡_p Nyfy$Ðhue bm_p d|ëe 
S>¡V$gy„ lp¡e R>¡.  

 kprbs L$fp¡ L¡$ SI A¡L$d âZpgudp„ G_y„ A¡L$d 

Nm2/kg2 R>¡. G_y„ d|ëe kp¥ â\d l¡_fu L¸$h¡[ÞX$i 

_pd_p h¥opr_L¡$ âep¡N L$fu_¡ dpàey„. SI A¡L$d 

âZpgudp„ s¡ 6.673 x 10-11 Nm2/kg2 R>¡. 

dNS> Qgphp¡.

dNS> Qgphp¡.

 ApL©$rsdp„ 1.4dp„ ESF_y„ n¡Óam ASB S>¡V$gy„ lp¡e sp¡ EF dpV¡$ iy„ L$lu    
iL$pe ?  

h¥opr_L$_p¡ `qfQe
 ep¡lp_¡k L¡$àgf (1571-1630) S>d®_ MNp¡mip÷u A_¡ NrZsip÷o 
lsp. B.k.1600dp„, s¡Ap¡ `°pN_p ârkÝ^ MNp¡mip÷u V$peL$p¡ b°pl¡_p dv$v$_ui 
sfuL¡$ L$pe® L$fsp lsp„. B.k.1601dp„, V$peL$p¡ b°pl¡_p ApL$[õdL$ d©Ðey `R>u L¡$àgf_¡ 
s¡d_p DÑfpr^L$pfu (iplu NrZsip÷u) sfuL¡$ r_ey¼s L$fhpdp„ Apìep. b°pl¡A¡ 
N°lp¡_p õ\p__p L$f¡gp r_funZ_p¡ D`ep¡N L$fu_¡ L¡$àgf¡ N°lp¡_u Nrs_p r_edp¡ 
ip¡Ýep. s¡dZ¡ MNp¡mip÷ `f rhrh^ `yõsL$p¡ g¿ep, s¡d_y„ L$pe® ApNm S>sp„ 
Þe|V$__¡ Nyfy$ÐhpL$j®Z_p r_ed_u ip¡^dp„ D`ep¡Nu rkÝ^ \ey„.

1.5 b¡ hõsyAp¡ hÃQ¡_y„ NyfyÐhue bm 

 ApL©$rs 1.5dp„ m1 A_¡ m2 Öìedp_ ^fphsu b¡ hõsyAp¡ 
v$ip®hu R>¡. s¡d_u hÃQ¡_y„ A„sf d R>¡. 
 Ap b¡ hõsyAp¡ hÃQ¡_y„ Nyfy$Ðhue ApL$j®Z bm F, NprZrsL$ 

cpjpdp„ _uQ¡ âdpZ¡ gMu iL$pe. 

m1m2

   d2F a ....... (2)
m1m2

   d2F =  G A¡V$g¡ L¡$  G [õ\fp„L$ lp¡hp\u A¡_¡ h¥rðL$ NyfyÐhue 
[õ\fp„L$ L$l¡hpe R>¡. 

Þe|V$__p¡ h¥rðL$ NyfyÐhpL$j®Z_p¡ rkÝ^p„s (Newton’s universal law of gravitation)
 D`f_p b^p r_funZp¡ A_¡ L¡$àgf_p r_ed_¡ Ýep_dp„ gC_¡ Þe|V$_¡ s¡d_p¡ h¥rðL$ Nyfy$ÐhpL$j®Z_p¡ rkÝ^p„s fS|> 
L$ep£. rkÙp„s A_ykpf rhð_u v$f¡L$ hõsy AÞe âÐe¡L$ hõsy_¡ r_ròs bm hX¡$ ApL$rj®s L$fsu lp¡e R>¡. Ap bm 
A¡L$buÅ_¡ ApL$rj®s L$fsu hõsy_p v$mp¡_p NyZpL$pf_p kdâdpZdp„ A_¡ s¡d_u hÃQ¡_p A„sf_p hN®_p ìeõs 
âdpZdp„ lp¡e R>¡.

 b¡ hõsyAp¡ ¥̀L$u Å¡ A¡L$ hõsy_y„ Öìedp_ bdÏ„ L$fuA¡ sp¡ Ap r_ed âdpZ¡ s¡d_u hÃQ¡_y„ NyfyÐhue bm bdÏ„ 
\i¡. s¡ S> fus¡ Ap b¡ hõsyAp¡ hÃQ¡_y„ A„sf bdÏ„ L$fuA¡ sp¡ bm A¡L$ Qsy\p̄i \i¡. b„_¡ hõsy Np¡mpL©$rs lp¡e sp¡ s¡d_u 
hÃQ¡_y„ bm s¡d_p L¡$ÞÖp¡_¡ Å¡X$su kfm f¡Mpdp„ lp¡e R>¡ A_¡ s¡ L¡$ÞÖp¡_¡ Å¡X$_pfp s¡ f¡MpM„X$p¡_u g„bpC, s¡d_u hÃQ¡_y„ A„sf 
dp_hpdp„ Aph¡ R>¡. Å¡ s¡ hõsy Np¡m A\hp r_erds ApL$pf_u (Regular shape) _ lp¡e sp¡ bm s¡d_p Öìedp_ 

L¡$ÞÖp¡_¡ (Centre of mass) Å¡X$sp f¡MpM„X$p¡_u qv$ipdp„ lp¡e R>¡ A_¡ d sfuL¡$ s¡ f¡MpM„X$p¡_u g„bpC g¡hpdp„ Aph¡ R>¡.

d  
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 N°l¡¡ A¡L$ `qf¾$dpdp„ L$p`¡gy„ A„sf = L$np_p¡ `fuO = 2pr  ;  r = k|e®\u A„sf, 
s¡_p dpV¡$ gpN¡gp¡ kde =  Aphs®_L$pm  = T

   L$np_p¡ `qfO

      Aphs®_L$pm
v =                         = 

     2pr 
          T 

4 m p 2     
 T2r2 ( r3 (F = 

mv2

  r 
F =                 = 

2 p r
T )( 2

r
= 

4 m p2 r
T2

m

4 m p 2     
K

F a 1
r2

T2

r3 = KL¡$àgf_p ÓuÅ r_ed âdpZ¡                        [õ\f lp¡e R>¡.  dpV¡$              

, S>¡dp„  r2 hX¡$ NyZsp„ A_¡ cpNsp„ Ap`Z_¡ dmi¡, 

`Z                 =  [õ\f, dpV¡$ 

  NyfyÐhpL$j®Z_p¡ r_ed L$l¡su hMs¡ Þe|V$_¡ bm A¡ A„sf_p hN®_p ìeõs âdpZdp„ R>¡, s¡hy„ L$ep Ap^pf¡      

S>Zpìey„ ? s¡_p dpV¡$ s¡dZ¡ L¡$àgf_p ÓuÅ r_ed_u dv$v$ gu^u. L¡$hu fus¡ s¡ Å¡CA¡ ?
A¡L$ kdp_ hsy®mpL$pf Nrs / L¡$ÞÖNpdu bm_y„ `qfdpZ
(Unifrom circular motion/Effect of centripetal force)
 ^pfp¡ L¡$ A¡L$ hõsy A¡L$ kdp_ hsy®mpL$pf Nrs\u Nrsdp_ R>¡. Ap fus¡ Nrsdp_ hõsy `f L¡$ÞÖ sfa r_v£$ris 
L¡$ÞÖNpdu bm âey¼s \sy„ lp¡e R>¡, s¡ Ap`Z¡ Å¡ey„. Ap hõsy_y„ Öìedp_ m hX¡$, s¡_u L$np_u rÓÄep r hX¡$ A_¡ s¡_u 
TX$` v hX¡$ v$ip®hu sp¡ bm_y„ `qfdpZ          lp¡e R>¡, s¡ Ap NprZrsL$ q¾$ep Üpfp v$ip®hu iL$pe. 

 Å¡ A¡L$ N°l hsy®mpL$pf L$npdp„ k|e®_u `qf¾$dp L$fsp¡ lp¡e sp¡ s¡_p `f k|e®_u qv$ip\u âey¼s \sy„ L¡$ÞÖNpdu      

mv2

r

bm  F =            lp¡hy„ Å¡CA¡. Al] m N°l_y„ Öìedp_, v s¡_u TX$` 
mv2

r
A_¡  r N°l_u hsy®mpL$pf L$np_u rÓÄep A¡V$g¡ L¡$ N°l_y„ k|e®\u A„sf R>¡. 
s¡_u TX$` Ap`Z¡ s¡_p¡ Aphs®_L$pm (T) A¡V$g¡ k|e®_u Apk`pk A¡L$ 

`qf¾$dp L$fhp_u kdephr^ A_¡ rÓÄep_u dv$v$\u ip¡^u iL$uA¡ R>uA¡. 

 A¡L$pv$ hõsy_y„ Öìedp_ L¡$ÞÖ, s¡ hõsy_u A„v$f_y„ A\hp blpf_y„ A¡hy„ tbvy$ lp¡e R>¡, S>¡dp„ hõsy_y„ b^y„ Öìedp_ 
L¡$[ÞÖs lp¡e R>¡ A¡d dp_u iL$pe. A¡L$kdp_ O_sp ^fphsu Np¡mpL$pf hõsy_y„ Öìedp_ L¡$ÞÖ Np¡mp_y„ cp¥rdrsL$ L¡$ÞÖ 
lp¡e R>¡. L$p¡C`Z kdp_ O_Ðh ^fphsu hõsy_y„ Öìedp_ s¡_p dÝehs} tbvy$ `f (Centroid) lp¡e R>¡. 

4 m p 2     
r2 K

F =              

  A¡V$g¡ L¡$ k|e® A_¡ N°l hÃQ¡_y„ L¡$ÞÖNpdu bm, S>¡ N°l_p `qfc°dZ dpV¡ L$pfZc|s lp¡e R>¡, s¡ s¡d_u hÃQ¡_p 
A„sf_p hN®_p ìeõs âdpZdp„ lp¡e R>¡. Ap S> NyfyÐhue bm lp¡e R>¡ S>¡ A„sf_p hN®_p ìeõs âdpZdp„ lp¡e R>¡. 
A¡hp¡ r_óL$j® Þe|V$_¡ L$pY$ép¡. NyfyÐhpL$j®Z_y„ bm r_kN®_p AÞe bmp¡_u syg_pdp„ AÐe„s nuZ lp¡e R>¡, `f„sy s¡ 
k„`|Z® rhð_y„ r_e„ÓZ L$f¡ R>¡ A_¡ rhð_y„ cprh r_ròs L$f¡ R>¡. N°l, spfp A_¡ rhð_p AÞe OV$L$p¡_p âQ„X$ Öìedp_ 
_¡ L$pfZ¡ Ap i¼e b_¡ R>¡. 

 V¡$bg `f_u b¡ hõsyAp¡ hÃQ¡ A\hp sdpfu A_¡ sdpfu bpSy>dp„ b¡W¡$gp sdpfp rdÓ hÃQ¡ NyfyÐhue bm 
li¡ L¡$ ? Å¡ lp¡e sp¡ sd¡ b„_¡ A¡L$buÅ sfa ip dpV¡$ kfL$sp _\u ? 

dNS> Qgphp¡.

L$p`¡gy„ A„sf

 s¡_p dpV¡$ gpN¡gp¡ kde 
TX$` =  
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Dv$p. 1. dl¡ÞÖ A_¡ rhfpV$ A¡L$buÅ\u 1 m _p A„sf¡ 
R>¡. s¡d_y„ Öìedp_ A_y¾$d¡ 75 kg A_¡ 80 kg 
R>¡. s¡d_u hÃQ¡_y„ Nyfy$Ðhue bm L¡$V$gy„ R>¡ ? 

Ap`¡gu dprlsu : 
  r = 1 m, m1 = 75 kg, m2  = 80 kg A_¡ 

G = 6.67 x 10-11  Nm2/kg2

Þe|V$__p rkÝ^p„s A_ykpf,  

F = 
G m1m2

    r2

         6.67 x 10-11 x 75 x 80  

12
NF  =

    = 4.002 x 10-7 N
 dl¡ÞÖ A_¡ rhfpV$ hÃQ¡_y„ Nyfy$Ðhue bm 
4.002 x 10-7 N li¡. 
 Ap bm _Æhy„ R>¡. Å¡ dl¡ÞÖ A_¡ S>¡ bp„L$X$p `f s¡ 
b¡W$p¡ R>¡ s¡_u hÃQ¡_y„ Oj®Z bm i|Þe lp¡e sp¡ Ap        
NyfyÐhue bm _¡ L$pfZ¡ dl¡ÞÖ rhfpV$ sfa kfL$hp dp„X$i¡. 
s¡_p¡ âh¡N A_¡ s¡_p kfL$hp_p¡ h¡N Ap`Z¡ Þe|V$__p 
kduL$fZp¡_u dv$v$\u ip¡^u iL$uA¡ R>uA¡. 
Dv$p. 2. D`f_p Dv$plfZdp„ dl¡ÞÖ S>¡ bp„L$X$p `f b¡W$p¡ 

R>¡ s¡ Oj®Z frls lp¡e sp¡ rhfpd Ahõ\p\u 
iê$ \ep ̀ R>u 1 k¡L„$X$ bpv$ dl¡ÞÖ_p¡ rhfpV$ sfa 
kfL$hp_p¡ h¡N L¡$V$gp¡ li¡ ? s¡ h¡N kdep_ykpf 
bv$gpi¡ L¡$ ? L¡$hu fus¡?

Ap`¡gu dprlsu :
dl¡ÞÖ `f âey¼s bm = F= 4.002  x 10-7 N, 
dl¡ÞÖ_y„ Öìedp_  = m= 75 kg.
Þe|V$__p NrsrhjeL$ buÅ r_ed A_ykpf, dl¡ÞÖ `f 
âey¼s \sp bm_¡ L$pfZ¡ \sp¡ s¡_p¡ âh¡N = a

a =         = 
F
m

 4.002  x 10-7 
      75

= 5.34 x 10-9  m/s2 

Dv$plfZ 2dp„ dl¡ÞÖ_p¡ âh¡N [õ\f ^pfuA¡ sp¡ h¡Np_ykpf s¡_¡ rhfpV$ sfa 1 k¡du 
kfL$sp L¡$V$gp¡ kde gpNi¡ ? 

 Þe|V$__y„ ̀ l¡gy„ kduL$fZ hp`fu_¡ Ap`Z¡ dl¡ÞÖ_p¡ 
1 k¡L„$X$ `R>u_p¡ h¡N ip¡^u iL$uiy„. 
Ap kduL$fZ âdpZ¡
v = u + a t 
 iê$Apsdp„ dl¡ÞÖ bp„L$X$p `f b¡W$p¡ lp¡hp\u s¡_p¡ 
iê$Aps_p¡ h¡N i|Þe R>¡ (u = 0), s¡_p¡ bp„L$X$p¡ Oj®Z-
frls R>¡ A¡hy„ dp_sp,  
v =  0 + 5.34 x 10-9 x 1  m/s
dl¡ÞÖ_p¡ 1 k¡L„$X$ `R>u_p¡ h¡N = 5.34 x 10-9 m/s
 Ap M|b ^udp¡ h¡N R>¡ A_¡ s¡ `Z Oj®Z _ lp¡e 
sp¡ S> k„ch R>¡ s¡ sdpfp Ýep_dp„ Apìey„ S> li¡. Ap 
h¡N âh¡N_¡ L$pfZ¡ h^sp¡ S>i¡. s¡dS> kdep_ykpf 
dl¡ÞÖ rhfpV$_u _ÆL$ kfL$sp s¡d_u hÃQ¡_y„ A„sf Ap¡Ry>„ 
\sy„ S>i¡. NyfyÐhpL$j®Z_p r_ed âdpZ¡ Nyfy$Ðhue bm 
h^sy„ S>i¡ A_¡ s¡\u, Þe|V$_p buÅ r_ed dyS>b âh¡N 
`Z h^sp¡ S>i¡.  

 kdyÖdp„ r_erds `Z¡ Aphsu cfsu A_¡ Ap¡V$ 
rhi¡ sd¡ ÅZsp„ S> lip¡. A¡L$ qL$_pfp `f kdyÖ_p 
`pZu_„y õsf qv$hkdp„ r_erds kdeNpmpdp„ b¡ hpf 
h^¡ A_¡ Ap¡Ry>„ \pe R>¡. Sy>v$p Sy>v$p õ\m¡ cfsu A_¡ 
Ap¡V$_p¡ kde Sy>v$p¡ Sy>v$p¡ lp¡e R>¡. kdyÖ_p `pZu_„y 
õsf Q„Ö_p NyfyÐhue ApL$j®Z_¡ L$pfZ¡ bv$gpe R>¡. 

Ap¡V$

cfsu 

 Ap bv$gph_¡ L$pfZ¡ Q„Ö_u qv$ipdp„ fl¡gp `pZu_p S>Õ\pdp„ h^pfp¡ \pe R>¡. s¡\u s¡ õ\m¡ cfsu Aph¡ R>¡. 
A_¡ s¡ õ\m\u ApL©$rs 1.6dp„, v$ip®ìep dyS>b 900  M|Z¡ Aph¡gp `©Õhu `f_p õ\m¡ `pZu_y„ õsf Ap¡Ry>„ \pe 
R>¡ A_¡ Ðep„ Ap¡V$ Aph¡ R>¡. 

1.6 cfsu-Ap¡V$ [õ\rs

dNS> Qgphp¡.

NZ¡gp„ Dv$plfZp¡

iy„ sd¡ ÅZp¡ R>p¡ ? 
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`©Õhu_y„ NyfyÐhue bm (Earth’s gravitational force)
 rnrsS>_¡ g„b qv$ipdp„ ku^p¡ D`f a¢L¡$gp `Õ\f_p¡ h¡N A¡L$kdp_ li¡ L¡$, A\hp s¡ kdep_ykpf bv$gpi¡ ? L$C 
fus¡ bv$gpi¡ ? s¡ `Õ\f kss D`f ip dpV¡$ S>sp¡ _\u ? \p¡X¡$ KQ¡ Nep bpv$ s¡ `pR>p¡ _uQ¡ ip dpV¡$ `X¡$ R>¡ ? s¡_u 
dlÑd KQpC i¡_p `f Ap^pqfs lp¡e R>¡ ? 
 `©Õhu s¡_u `pk¡_u b^u hõsyAp¡_¡ NyfyÐhue bm hX¡$ `p¡sp_u sfa ApL$rj®s L$f¡ R>¡. `©Õhu_y„ Öìedp_ L¡$ÞÖ, s¡_p 
L¡$ÞÖ tbvy$dp„ lp¡e R>¡ s¡\u L$p¡C`Z hõsy `f_y„ `©Õhu_y„ Nyfy$Ðhue bm `©Õhu_p L¡$ÞÖ_u qv$ipdp„ lp¡e R>¡. A¡V$g¡ S> Ap 
bm_¡ L$pfZ¡ hõsy rnrsS>_¡ g„b qv$ipdp„ ku^u _uQ¡ `X¡$ R>¡. s¡dS>, Ap`Z¡ Äepf¡ A¡L$pv$ `Õ\f rnqsS>_¡ g„b 
qv$ipdp„ ku^p¡ D`f a¡¢L$uA¡ R>uA¡ Ðepf¡ Ap bm s¡_¡ _uQ¡_u sfa M¢Qsy„ lp¡e R>¡ A_¡ s¡_p¡ h¡N Ap¡R>p¡ L$f¡ R>¡. kss 
âey¼s \sp Ap bm_¡ L$pfZ¡ `Õ\f_p¡ h¡N L¡$V$gpL$ kde bpv$ i|Þe \pe R>¡ A_¡ s¡ S> bm_¡ L$pfZ¡ `Õ\f _uQ¡, 
`©Õhu_p L¡$ÞÖ sfa Aphhp dp„X¡$ R>¡.

Dv$p. 1. `l¡gp_p Dv$plfZdp„ dl¡ÞÖ `f âey¼s \_pf 
`©Õhu_p NyfyÐhue bm_y„ `qfdpZ ip¡^p¡.

Ap`¡gu dprlsu : 
  `©Õhu_y„ Öìedp_ = m1 = 6 x 1024 kg
  `©Õhu_u rÓÄep = R = 6.4 x 106 m
  dl¡ÞÖ_y„ Öìedp_ = m2 = 75 kg 
  G = 6.67 x 10-11 Nm2/kg2 
  NyfyÐhue bm_p rkÝ^p„s âdpZ¡ dl¡ÞÖ `f 

âey¼s \sy„ `©Õhu_y„ NyfyÐhue bm

Dv$p. 2. rhfpd Ahõ\p\u iê$ L$fu_¡, ̀ ©Õhu_p NyfyÐhue 
bm_¡ L$pfZ¡ E„QpC `f\u _uQ¡ `X$su hMs¡  
1 k¡L„$X$ `R>u dl¡ÞÖ_p¡ h¡N L¡$V$gp¡ li¡ ?

Ap`¡gu dprlsu : 
  dl¡ÞÖ_p¡ iê$Aps_p¡ h¡N = u = 0, 
  s¡_p `f âey¼s NyfyÐhue bm = F = 733 N
  dl¡ÞÖ_y„ Öìedp_ (hS>_) = m = 75 kg
  t = 1 s
  dl¡ÞÖ_p¡ âh¡N  

F = 
G m1m2

    R2

  Ap bm dl¡ÞÖ A_¡ rhfpV$ hÃQ¡ fl¡gp            
NyfyÐhue bm L$fsp„ 1.83 x 109 NÏ„ R>¡. 

         6.67 x 10-11 x 75 x  6 x 1024

(6.4 x 106 )2 NF  =

  = 9.77 m/s2 

  Þe|V$__p `l¡gp kduL$fZ dyS>b
  v = u + a t
  dl¡ÞÖ_p¡ 1 k¡L„$X$ `R>u_p¡ h¡N
  v =  0 + 9.77 x 1 = 9.77 m/s  
  Ap h¡N `p_p _„.6 `f_p Dv$plfZ 2dp„ 

dl¡ÞÖ_p h¡N L$fsp  1.83 x 109 NZp¡ R>¡.  

a =      
F
m =          m/s2733

 75

= 733 N

 c|Np¡m rhje_p `pW$é`yõsL$dp„\u cfsu-Ap¡V$ rhi¡ dprlsu d¡mhp¡. kdyÖqL$_pf¡ `e®V$_ dpV¡$ ÅAp¡ Ðepf¡ 
A¡L$ S> õ\m_u cfsu-Ap¡V$_y„ r_funZ L$fp¡. R>peprQÓp¡ `pX$p¡ A_¡ s¡d_y„ âv$i®_ ep¡Å¡.  

  Þe|V$__p rkÝ^p„s âdpZ¡ v$f¡L$ hõsy AÞe hõsy_¡ ApL$rj®s L$f¡ R>¡. A¡V$g¡ L¡$ 
`©Õhu kafS>__¡ `p¡sp_u sfa M¢Q¡ R>¡. s¡ S> fus¡ kafS>_ `Z `©Õhu_¡ s¡V$gp S> 
bm`|h®L$ `p¡sp_u sfa M¢Q¡ R>¡. sp¡ kafS>_ `©Õhu `f ip dpV¡$ `X¡$ R>¡. `©Õhu 
kafS>_ sfa ip dpV¡$ kfL$su _\u ?

 `©Õhu_y„ NyfyÐhue bm Q„Ö `f `Z âey¼s \sy„ lp¡hp_¡ L$pfZ¡ Q„Ö `©Õhu_u Apk`pk `qf¾$dp L$f¡ R>¡. `©Õhu_u 
Apk`pk `qf¾$dp L$fsp L©$rÓd D`N°lp¡_u bpbsdp„ `Z Apd S> b_¡ R>¡. Q„Ö A_¡ L©$rÓd D`N°l `©Õhu_u afs¡ af¡ 
R>¡. s¡d_¡ `©Õhu `p¡sp_u sfa ApL$rj®s L$f¡ R>¡. `f„sy kafS>__u S>¡d s¡Ap¡ `©Õhu `f `X$sp _\u. Aphy„ ip\u \pe   
R>¡ ? Q„Ö A_¡ L©$rÓd D`N°lp¡_p s¡d_u L$npdp„_p h¡N_¡ L$pfZ¡ Aphy„ \pe R>¡. Ap h¡N _ lp¡s sp¡ s¡Ap¡ `©Õhu `f `X$ép 
lp¡s. 

NZ¡gp„ Dv$plfZp¡

dNS> Qgphp¡.
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L$lp¡ Å¡CA¡ ! Å¡ `©Õhu_y„ Öìedp_ bdÏ„ lp¡e A_¡ rÓÄep AX$^u lp¡e sp¡ g _y„ d|ëe L¡$V$gy„ li¡ ? 

‘g’ _p d|ëedp„ \sp¡ a¡fapf
(A) ̀ ©Õhu_p `©óW$cpN `f \sp¡ a¡fapf  : `©Õhu_p `©óW$cpN `f v$f¡L$ õ\m¡ g _y„ d|ëe kdp_ lp¡e R>¡ L¡$ ? A¡_p¡      

S>hpb R>¡ _p. A¡_y„ L$pfZ A¡ R>¡ L¡$ `©Õhu_p¡ ApL$pf `|Z®`Z¡ Np¡mpL$pf _\u. dpV¡$ s¡_p `©óW$cpN `f_p Sy>v$p Sy>v$p 
tbvy$_y„ `©Õhu_p L¡$ÞÖ\u A„sf s¡ tbvy$_p õ\p_ A_ykpf bv$gpe R>¡. `©Õhu `p¡s¡ `p¡sp_u afs¡ afsu lp¡hp_¡ L$pfZ¡ 
s¡_p¡ ApL$pf ^°yh `pk¡ \p¡X$p¡ Q`V$p¡ R>¡ A_¡ rhjyhh©Ñ `pk¡ \p¡X$p¡ awg¡gp¡ R>¡. A¡V$g¡ L¡$ `©Õhu_u rÓÄep ^°yh `pk¡ 
Ap¡R>u/_p_u A_¡ rhjyhh©Ñ `pk¡ h^pf¡/dp¡V$u$ R>¡. dpV¡$ g _y„ d|ëe ^°yh `f kp¥\u h^pf¡ A¡V$g¡ 9.832m/s2  R>¡. 
A_¡ Ðep„\u rhjyhh©Ñ sfa S>sp Ap¡Ry>„ \sy„ Åe R>¡. rhjyhh©Ñ `f g _y„ d|ëe kp¥\u Ap¡Ry>„ 9.78 m/s2 R>¡.  

(b) KQpC A_ykpf a¡fapf : `©Õhu_p `©óW$cpN\u D`f S>sp„ tbvy$_y„ L¡$ÞÖ\u A„sf h^sy„ Åe R>¡ A_¡ kduL$fZ (5) 
âdpZ¡ g _y„ d|ëe Ap¡Ry>„ \sy„ Åe R>¡. `©Õhu_p `©óW$cpN\u hõsy_u KQpC `©Õhu_u rÓÄep_u syg_pdp„ M|b 
Ap¡R>u lp¡hp\u KQpC_¡ L$pfZ¡ g dp„ \sp¡ a¡fapf Ap¡R>p¡ lp¡e R>¡. v$p.s.`©Õhu_u rÓÄep 6400 km R>¡. `©Õhu_p 
`©óW$cpN\u 10 km KQ¡ DX$sp rhdp__y„ `©Õhu_p L¡$ÞÖ\u A„sf 6400 km \u 6410 km ky^u h^hp\u        
g _p d|ëedp„ \sp¡ a¡fapf _Æhp¡ lp¡e R>¡. s¡ S> fus¡ Ap`Z¡ Äepf¡ L©$rÓd D`N°l_p¡ rhQpf L$fuA¡ R>uA¡. Ðepf¡ 
`©Õhu_p `©óW$cpN\u s¡d_u KQpC_p L$pfZ¡ g dp„ \sp¡ a¡fapf Ýep_dp„ g¡hp¡ `X¡$ R>¡. L¡$V$guL$ rhrióV$ KQpCA¡ 
g _p d|ëedp„ \sp¡ a¡fapf _uQ¡_p L$p¡óV$L$dp„ Apàep¡ R>¡.

rhQpf L$fp¡.

`©Õhu_p¡ NyfyÐhue âh¡N (Earth’s gravitational acceleration)
    ̀ ©Õhu s¡_u _ÆL$_u v$f¡L$ hõsyAp¡ ̀ f Nyfy$Ðhue bm âey¼s L$f¡ R>¡. Þe|V$__p buÅ r_ed âdpZ¡ A¡L$pv$ hõsy ̀ f âey¼s 
\sp bm_¡ L$pfZ¡ `Z hõsy_p¡ âh¡N \pe R>¡. Ap r_ed A_ykpf ©̀Õhu_p NyfyÐhue bm_¡ L$pfZ¡ `Z hõsy_p¡ âh¡N      
\pe R>¡. s¡_¡ ©̀Õhu_p¡ NyfyÐhue âh¡N L$l¡ R>¡ A_¡ s¡_¡ ‘g’ Anf hX¡$ v$ip®hhpdp„ Aph¡ R>¡. âh¡N A¡L$ kqv$i fpri R>¡. 

©̀Õhu_p NyfyÐhue âh¡N_u qv$ip, s¡_p Nyfy$Ðhue bm_u S>¡d, ©̀Õhu_p L¡$ÞÖ sfa A¡V$g¡ L¡$ rnrsS>_¡ g„b qv$ipdp„ lp¡e R>¡. 

1. `©Õhu_y„ Nyfy$ÐhpL$j®Z _ lp¡s sp¡ iy„ \ps ?
2. G _y„ d|ëe bdÏ„ lp¡s sp¡ iy„ \ps ?

`©Õhu_p `©óW$cpN `f g _y„ d|ëe 

G M m
    r2F =                   .................(3) 

 Þe|V$__p r_ed âdpZ¡ `©Õhu_p L¡$ÞÖ\u r A„sf¡ Aph¡gu m Öìedp_ ^fphsu hõsy `f_y„ NyfyÐhue bm (F) 
A_¡ s¡ hõsy_p¡ âh¡N (g) _uQ¡ v$ip®ìep dyS>b ip¡^u iL$pe. 

G M m
    r2mg =  F = m g      .....................(4)

G M 
  r2g =                ...................(5)                         

kdu.(3) A_¡ (4) `f\u 

G M 
  R2g =  ...............(6)

Å¡ hõsy `©Õhu_p `©óW$cpN `f [õ\s lp¡e sp¡ r = R = `©Õhu_u rÓÄep 
A_¡ s¡\u `©óW$cpN `f_p g _y„ d|ëe _uQ¡ âdpZ¡ li¡.

g _p¡ SI A¡L$d m/s2  R>¡. `©Õhu_y„ Öìedp_ 6 x 1024 kg A_¡ rÓÄep      

6.4 x 106 m R>¡. kduL$fZ (6)dp„ Ap qL„$dsp¡ d|L$sp„.

g = 
(6.4 x 106 )2 

6.67 x 10-11 x 6 x 1024

= 9.77 m/s2   .................................................. (7)

 Ap âh¡N dpÓ ©̀Õhu_p Öìedp_ M A_¡ s¡_u rÓÄep R `f Ap^pqfs lp¡e R>¡. s¡\u s¡ ©̀Õhu `f_u L$p¡C`Z hõsy 
dpV¡$ kdp_ lp¡e R>¡. hõsy_p L$p¡B`Z NyZ^d® `f s¡ Ap^pqfs lp¡sp¡ _\u. 

M `©Õhu_y„ Öìedp_ R>¡. 
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õ\p_ `©Õhu_p `©óW$cpN\u KQpC (km) g (m/s2 )

`©Õhu_p¡ `©óW$cpN (kfpkfu) 0 9.81
dpDÞV$ A¡hf¡õV$ 8.8 9.8
dp_hr_rd®s azÁNpA¡ d¡mh¡gu kp¥\u h^y KQpC 36.6 9.77
AhL$pi ep__u L$np 400 8.7
k„v¡$i ìehlpf D`N°l_u L$np 35700 0.225

‘g’ _p d|ëedp„ KQpC A_ykpf \sp¡ a¡fapf

1. `©Õhu_u A„v$f S>sp„ NyfyÐhpL$j®Z bm_u qv$ipdp„ L„$C afL$ \i¡ L¡$ ?
2. `©Õhu_p L¡$ÞÖdp„ g _y„ d|ëe L¡$V$gy„ li¡ ? 

 v$f¡L$ N°l A_¡ D`N°l_y„ Öìedp_ A_¡ rÓÄep Sy>v$p Sy>v$p lp¡e R>¡ A_¡ kduL$fZ (6) âdpZ¡ s¡d_p `©óW$cpN `f 
g _y„ d|ëe ̀ Z Sy>vy„$ Sy>vy„$ lp¡e R>¡. Q„Ö_y„ Nyê$Ðhue bm ̀ ©Õhu_p NyfyÐhue bm_p A¡L$ jóW$p„i S>¡V$gy„ lp¡e R>¡. s¡\u Ap`Z¡ 
r_[ïQs bm hp`fu_¡ `©Õhu L$fsp Q„Ö `f R> NZp¡ KQp¡ L|$v$L$p¡ dpfu iL$uA¡ R>uA¡. 

rhQpf L$fp¡.

Öìedp_ A_¡ hS>_ (Mass and Weight)
Öìedp_ : L$p¡C`Z hõsy_y„ Öìedp_ A¡V$g¡ s¡dp„ fl¡gp Öìek„Qe_y„ dp`. A¡_p¡ SI A¡L$d qL$gp¡N°pd R>¡. Öìedp_ 
Aqv$i fpri R>¡. s¡_y„ d|ëe v$f¡L$ S>ÁepA¡ kdp_ lp¡e R>¡. buÅ N°l `f `Z s¡_y„ d|ëe bv$gpsy„ _\u. Þe|V$__p `l¡gp 
r_ed A_ykpf Öìedp_ A¡ hõsy_p S>X$Ðh_y„ NyZpÐdL$ dp` R>¡. dpV¡$ S>¡V$gy„ Öìedp_ h^pf¡ A¡V$gy„ s¡_y„ S>X$Ðh h^pf¡. 
hS>_ : A¡L$ hõsy_¡ `©Õhu S>¡ NyfyÐhue bm\u ApL$rj®s L$f¡ R>¡ s¡ bm_¡ hS>_ L$l¡hpe R>¡. m Öìedp_ ^fphsu hõsy 
`f_y„ `©Õhu_y„ NyfyÐhue bm (F) kduL$fZ (4) `f\u,

(L$) KX$pC A_ykpf  \sp¡ a¡fapf : `©Õhu_u A„v$f S>CA¡ Ðepf¡ `Z g _y„ d|ëe bv$gpsy„ fl¡ R>¡. kduL$fZ (5)dp„ r _y„ 
d|ëe Ap¡Ry>„ \sy„ Åe R>¡ A_¡ s¡ A_ykpf g _y„ d|ëe h^hy„ Å¡CA¡. `f„sy hõsy `©Õhu_p L¡$ÞÖ_u _ÆL$ S>hp\u lh¡ 
hõsy `f NyfyÐhue bm âey¼s L$f_pf `©Õhu_p¡ cpN `Z Ap¡R>p¡ \pe R>¡. dpV¡$ S> kduL$fZ (5)dp„ h`fpe¡g  
M _y„ d|ëe ̀ Z bv$gpe R>¡. Ap_y„ A¡L$rÓs ̀ qfZpd A¡V$g¡ ̀ ©Õhu_u A„v$f S>CA¡ Ðepf¡ KX$pC A_ykpf g _y„ d|ëe 
Ap¡Ry>„ \sy„ Åe R>¡.

 hS>_ A¡ bm lp¡hp\u s¡_p¡ SI A¡L$d Þe|V$_ R>¡. s¡dS> hS>_ A¡ bm lp¡hp\u s¡ A¡L$ kqv$i fpri R>¡. Ap       
bm_u qv$ip `©Õhu_p L¡$ÞÖ sfa lp¡e R>¡. g _y„ d|ëe b^u S>ÁepA¡ kfMy„ _ lp¡hp\u hõsy_y„ kfpkfu hS>_ `Z õ\p_ 
âdpZ¡ bv$gpe R>¡, `Z s¡_y„ Öìedp_ v$f¡L$ S>ÁepA¡ A¡L$ kdp_ lp¡e R>¡. 

\  hS>_, W = F = m g  ........

 bp¡gu cpjpdp„ Ap`Z¡ hS>_ iåv$_p¡ D`ep¡N "hS>_' A_¡ "Öìedp_' b„_¡ A\®dp„ L$fuA¡ R>uA¡ A_¡ 
A¡L$pv$ hõsy_y„ hS>_ kg dp„ A¡V$g¡ L¡$ Öìedp__p A¡L$ddp„ dp`uA¡ R>uA¡. `f„sy Äepf¡ Ap`Z¡ h¥opr_L$ cpjpdp„ 
A¡d L$luA¡ R>uA¡ L¡$ "fpÆh_y„ hS>_ 75 kg R>¡' Ðepf¡ Ap`Z¡ fpÆh_y„ Öìedp_ L$l¡sp lp¡CA¡ R>uA¡. "75 kg 
Öìedp_ `f S>¡V$gy„ NyfyÐhue bm âey¼s \sy„ lp¡e s¡V$gy„ fpÆh_y„ hS>_ R>¡.' A¡ Ap`Z¡ ÅZuA¡ R>uA¡. fpÆh_y„ 
Öìedp_75 kg lp¡hp\u `©Õhu `f s¡_y„ hS>_ F = mg = 75 x 9.8 = 735 N lp¡e R>¡. 1 kg  Öìedp__y„ hS>_  
1 x 9.8 = 9.8 N lp¡e R>¡. Ap`Ï„ "hS>_' dp`_pf D`L$fZp¡ Ap`Z_¡ Ap`Ï„ Öìedp_ S> S>Zph¡ R>¡.       
vy$L$p_dp„ fl¡gp¡ kdcyS> hS>_L$p„V$p¡ b¡ hS>_p¡_u A_¡ `ep®eê$`¡ b¡ Öìedp__u syg_p L$f¡ R>¡. 

G M 
  R2g = 
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Nyfy$Ðhue gl¡fp¡ (Gravitational waves)
 `pZudp„ `Õ\f _pMhp\u s¡dp„ gl¡fp¡ r_dp®Z \pe R>¡, s¡ S> fus¡ A¡L$ v$p¡fu_p b„_¡ R>¡X$p `L$X$u_¡ s¡_¡ lgphhp\u 
`Z gl¡fp¡ r_dp®Z \pe R>¡ A¡ sd¡ Å¡ey„ li¡. âL$pi ̀ Z A¡L$ âL$pf_p¡ sf„N R>¡. s¡_¡ rhÛys Qy„bL$ue sf„N L$l¡hpdp„ Aph¡ 
R>¡. Npdp qL$fZ, n-qL$fZ, Ars_ug qL$fZ (AëV²$p hpep¡g¡V$), Ahf¼s qL$fZ (CÞäp f¡X$), k|ÿd sf„N A_¡ f¡qX$ep¡ 
sf„N Ap b^p„ rhÛys Q„ybL$ue sf„Np¡_p rhrh^ âL$pfp¡ R>¡. MNp¡mue hõsy sf„N DÐkrS>®s L$f¡ R>¡ A_¡ Ap`Z¡ Ap`Zp„ 
D`L$fZp¡ Üpfp s¡d_¡ N°lZ L$fuA¡ R>uA¡. rhð rhi¡_u k„̀ |Z® dprlsu Ap`Z_¡ Ap gl¡fp¡ Üpfp S> dmu R>¡.
 NyfyÐhue gl¡fp¡ A¡L$v$d Sy>v$p âL$pf_u S> gl¡fp¡ R>¡. s¡d_¡ AhL$pi L$pm_u gl¡fp¡ ̀ Z L$l¡hpdp„ Aph¡ R>¡. s¡d_p 
A[õsÐh_u i¼esp ApC_õV$pC_¡ 1916dp„ fS|> L$fu lsu. Ap gl¡fp¡ M|b k|ÿd lp¡hp_¡ L$pfZ¡ s¡d_¡ ip¡^hu M|b 
dyíL¡$g lp¡e R>¡. MNp¡mue hõsydp„\u DÐkrS>®s \e¡g Nyfy$Ðhue gl¡fp¡_¡ ip¡^hp dpV¡$ h¥opr_L$p¡A¡, Arsie      
k„h¡v$_iug D`L$fZp¡ rhL$rks L$ep® R>¡. S>¡dp„ LIGO (Laser Interferometric Gravitational Wave  
Observatory) dy¿e R>¡. h¥opr_L$p¡A¡ 2016dp„, ApC_õV$pC__u ApNplu_p bfpbf 100 hj® bpv$ MNp¡mue 
öp¡sp¡dp„\u Aphsu NyfyÐhue gl¡fp¡ ip¡^u. Ap ip¡^dp„ cpfsue h¥opr_L$p¡_y„ ep¡Nv$p_ _p¢^_ue R>¡. Ap ip¡^_¡ 
L$pfZ¡ rhð_u dprlsu d¡mhhp_p¡ A¡L$ _hp¡ dpN® dþep¡ R>¡. 

 Q„Ö ̀ f_y„ hS>_ ̀ ©Õhu ̀ f_p hS>_ L$fsp„ gNcN A¡L$ jóW$p„i R>¡. hõsy_y„ Q„Ö ̀ f_y„ hS>_ Ap`Z¡ m gM (gM A¡V$g¡ 
Q„Ö `f_p¡ NyfyÐhue âh¡N) ê$̀ ¡ gMu iL$uA¡ R>uA¡. A¡V$g¡ Q„Ö `f_p¡ âh¡N A¡ ©̀Õhu `f_p âh¡N L$fsp„ A¡L$ jóW$p„i R>¡. 

1. `©Õhu_p `©óW$cpN\u KQ¡ S>sp„ sdpfy„ hS>_ [õ\f fl¡i¡ L¡$ ?
2.  ^pfp¡ L¡$ sd¡ A¡L$ KQu kuX$u `f Ecp R>p¡. `©Õhu_p L¡$ÞÖ\u sdpfy„ A„sf 2R  

lp¡e sp¡ sdpfy„ hS>_ L¡$V$gy„ li¡ ?   

ìe[¼s_y„ Q„Ö `f_y„ hS>_  =
 m G MM

    RM
2

=  x
750 RE

2

(G ME )    
G MM

  RM
2 = 126.8 N = 750

RE
2 

RM
2

  MM 
  ME

x
 1
81

= 750  x (3.7)2 x 

Dv$p. : Å¡ A¡L$ ìe[¼s_y„ hS>_ `©Õhu `f 750 N lp¡e sp¡ Q„Ö `f s¡_y„ hS>_ L¡$V$gy„ li¡?
  (Q„Ö_y„ Öìedp_ `©Õhu_p Öìedp_ L$fsp         NÏ„ R>¡. s¡_u rÓÄep `©Õhu_u rÓÄep L$fsp„         NZu R>¡.)

Ap`¡gu dprlsu :
  `©Õhu `f_y„ hS>_ = 750 N ,

  `©Õhu_p (ME) A_¡ Q„Ö_p (MM)  Öìedp_p¡_p¡ NyZp¡Ñf,

 1
81

  1
3.7

= 81
ME 
MM

 = 3.7
RE 

RM

  `©Õhu_u (RE) A_¡ Q„Ö_u (RM) rÓÄep_p¡ NyZp¡Ñf,

  ^pfp¡ L¡$ s¡ ìe[¼s_y„ Öìedp_ m kg R>¡.

m G ME 
    RE

2 `©Õhu `f s¡_y„ hS>_ = m g = 750 = \ m =                 ..................(i)  (G ME )
750 RE

2

dNS> Qgphp¡.

NZ¡gp„ Dv$plfZp¡

iy„ sd¡ ÅZp¡ R>p¡ ? 

  kduL$fZ (i)_p¡ D`ep¡N L$fsp„,
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dy¼s `s_ (Free fall)

L$fu Sy>Ap¡.
 A¡L$ _p_p¡ `Õ\f lp\dp„ gp¡. s¡_p `f ¼ep ¼ep bmp¡ âey¼s \pe R>¡ ? lh¡ s¡ `Õ\f 
^ud¡\u R>p¡X$u v$p¡. sd_¡ iy„ Å¡hp dmi¡ ? sd¡ R>p¡X$u v$u^p `R>u `Õ\f `f ¼e„y„ bm âey¼s 
\ey„ ?

v   =  g t

v2  = 2 g s

s  =      g t21
2

 ku^u D`f a¢L$gu hõsy_u Nrs_p¡ Aæepk L$fsu hMs¡ g _y„ d|ëe g _¡ bv$g¡ -g g¡hy„ 
`X$i¡ L$pfZL¡$ Ap Nrsdp„ âh¡N A¡ h¡N_u rhfyÝ^ qv$ipdp„ lp¡e R>¡. g _y„ `qfdpZ s¡V$gy„ lp¡e 
sp¡ `Z âh¡N_¡ L$pfZ¡ `Õ\f_p¡ h¡N h^sp¡ _\u `f„sy Ap¡R>p¡ \sp¡ lp¡e R>¡. Q„Ö A_¡ L©$rÓd 
D`N°lp¡ `Z dpÓ `©Õhu_p NyfyÐhue bm_p âcph l¡W$m Nrsiug lp¡e R>¡. s¡\u s¡Ap¡ `Z 
dy¼s `s__p Dv$plfZ R>¡.   

 `©Õhu_y„ NyfyÐhue bm b^u hõsy ̀ f âey¼s \pe R>¡ A¡ Ap`Z¡ ÅZuA¡ R>uA¡. Ap`Z¡ ̀ Õ\f lp\dp„ gu^p¡ lp¡e 
Ðepf¡ `Z Ap bm âey¼s \pe S> R>¡. `f„sy Ap`Z¡ lp\\u rhfyÝ^ qv$ipdp„ âey¼s L$f¡g bm s¡_¡ k„syrgs L$fsy„ lsy„ 
A_¡ s¡ `Õ\f [õ\f lsp¡. Ap`Z¡ lp\dp„\u R>p¡X$u v$u^p„ `R>u `Õ\f `f dpÓ Nyfy$Ðhue bm âey¼s \sy„ lp¡hp_¡ L$pfZ¡ 
s¡_p âcph\u s¡ `Õ\f _uQ¡ `X$ép¡. Äepf¡ A¡L$pv$ hõsy dpÓ Nyfy$Ðhue bm_p âcph\u Nrsdp_ lp¡e Ðepf¡ s¡ Nrs_¡ 
dy¼s `s_ L$l¡hpe R>¡. A¡V$g¡ `Õ\f_y„ dy¼s `s_ \pe R>¡. dy¼s `s_dp„ iê$Aps_p¡ h¡N i|Þe lp¡e R>¡ A_¡ kde 
A_ykpf NyfyÐhue âh¡N_¡ L$pfZ¡ s¡ h^sp¡ Åe R>¡. `©Õhu `f dy¼s `s_ kde¡ lhp kp\¡ \sp Oj®Z_¡ L$pfZ¡ hõsy_u 
Nrs_¡ Ahfp¡^ \pe R>¡ A_¡ hõsy `f àgphL$ bm `Z L$pe® L$f¡ R>¡. dpV¡$ Mfp A\®dp„ dy¼s `s_ lhpdp„ \C iL$sy„ 
_\u. s¡ dpÓ i|ÞehL$pidp„ S> i¼e R>¡. 

 dy¼s `s_dp„ hõsy_p¡ S>du_ `f `X$hp_p¡ h¡N A_¡ s¡_p dpV¡$ gpNsp¡ kde Ap`Z¡ Þe|V$__p kduL$fZ_u 
dv$v$\u ip¡^u iL$uA¡ R>uA¡. dy¼s `s_ dpV¡$ âh¡N g lp¡e A_¡ iê$Aps_p¡ h¡N u i|Þe lp¡e R>¡ A¡_¡ Ýep_dp„ g¡sp 
kduL$fZp¡ _uQ¡ âdpZ¡ R>¡.

 `©Õhu `f_p A¡L$ õ\p_ `f g _y„ d|ëe b^u hõsyAp¡ dpV¡$ A¡L$ kdp_ lp¡e R>¡. dpV¡$ L$p¡C`Z b¡ hõsy A¡L$ S> 
KQpCA¡\u R>p¡X$sp„, A¡L$ S> kde¡ S>du_ `f `lp¢Q¡ R>¡. s¡d_p Öìedp_ A_¡ AÞe L$p¡C `Z NyZ^dp£_y„ Ap 
kdephr^ `f `qfZpd \sy„ _\u. A¡hy„ L$l¡hpe R>¡ L¡$ N¡rgrgAp¡A¡ Apif¡ B.k.1590dp„ BV$gu v¡$idp„ `ukp 
il¡fdp„ A¡L$ âep¡N L$ep£. b¡ Sy>v$p Sy>v$p Öìedp_ ^fphsp Np¡mp TyL¡$gp rd_pfp `f\u A¡L$ S> kde¡ _uQ¡ R>p¡X$uA¡ 
sp¡ s¡ A¡L$ S> kde¡ S>du_ `f `X¡$ R>¡ s¡ rkÝ^ L$e¯y. 

 Ap`Z¡ Å¡ KQpC `f\u A¡L$ hS>_v$pf `Õ\f A_¡ A¡L$ `]Ry>„ A¡L$ S> kde¡ R>p¡X$uA¡ sp¡ s¡ A¡L$ S> kde¡ 
S>du_ `f `lp¢Qsp _\u. `]R>p_p lhp kp\¡ \sp„ Oj®Z_¡ L$pfZ¡ âey¼s \sp àgphL$ bm_¡ L$pfZ¡ `uRy>„ gl¡fp-
sp„ gl¡fpsp„ ̂ ud¡ ̂ ud¡ _uQ¡ Aph¡ R>¡ A_¡ S>du_ ̀ f dp¡Xy„$ ̀ lp¢Q¡ R>¡. lhp_p L$pfZ¡ âey¼s \sy„ bm ̀ Õ\f_p hS>_ 
L$fsp„ M|b Ap¡Ry>„ lp¡e R>¡ A_¡ `Õ\f_u Nrs `f `qfZpd L$fhp dpV¡$ Ap¡Ry>„ `X¡$ R>¡. s¡\u h¥opr_L$p¡A¡ Ap âep¡N 
i|ÞehL$pidp„ L$ep£ sp¡ `Õ\f A_¡ `uRy>„ b„_¡ hõsy A¡L$ S> kde¡ S>du_ `f `lp¢Q¡ R>¡ s¡ rkÝ^ \ey„ R>¡. 

k„v$c® dpV¡$ Sy>Ap¡ :  https://www.youtube.com/watch?v=eRNC5kcvINA                            

iy„ sd¡ ÅZp¡ R>p¡ ? 



12

dNS> Qgphp¡.
 Þe|V$__p Nyfy$ÐhpL$j®Z_p r_ed âdpZ¡ h^y Öìedp_ ^fphsu hõsy `f 
`©Õhu_y„ Nyfy$Ðhue bm h^y lp¡e R>¡. sp¡ s¡ hõsy Ap¡Ry>„ Öìedp_ ^fphsu hõsy 
L$fsp h^y TX$`\u _uQ¡ ip dpV¡$ `X$su _\u ? 

1
2

 s = u t  +       a t2              

  lh¡ Ap`Z¡ v$X$p_u _uQ¡ Aphsp hMs_u q¾$ep 
Å¡CA¡. ^pfp¡L¡$, v$X$p¡ t kdedp„ _uQ¡ Aph¡ R>¡. 
lh¡ v$X$p_p¡ iê$Aps_p¡ h¡N = 0 m/s, 

  v$X$pA¡ `pf L$f¡gy„ A„sf = 4.05 m  A_¡ 
  v$X$p_p¡ h¡N A_¡ s¡_p¡ âh¡N A¡L$ S> qv$ipdp„ 

lp¡hp\u,
  a = g = 10 m/s2. 
  Þe|V$__p buÅ kduL$fZ âdpZ¡...

1
24.05 = 0 +      10 t2  

\     t  =   0.9 s
  v$X$p_¡ _uQ¡ Aphsp 0.9 k¡L„$X$ gpNi¡. s¡_¡ D`f 

S>hp dpV¡$ `Z s¡V$gp¡ S> kde gpNi¡. 

  v$X$p_¡ _uQ¡ Aphsp gpNsp¡ Ly$g kde  
      = 2 x 0.9 = 1.8 s

4.05  
  5   t2  =            = 0.81

Dv$p. 2. A¡L$ V¡$r_k_p¡ v$X$p¡ D`f a¢L$sp s¡ 4.05 m  
KQpCA¡ ̀ lp¢Qu _uQ¡ Apìep¡. s¡_p¡ iê$Aps_p¡ 
h¡N L¡$V$gp¡ li¡ ? s¡_¡ _uQ¡ Aphsp Ly$g L¡$V$gp¡ 
kde gpNi¡ ? g _y„ d|ëe 10 m/s2.

Ap`¡gu dprlsu :
  D`f S>su hMs¡ v$X$p_p¡ A„rsd h¡N, v = 0 
  v$X$pA¡ `pf L$f¡gy„ A„sf, s = 4.05 m 
  v$X$p_p¡ âh¡N, a = - g = -10 m/s2 
  Þe|V$__p ÓuÅ kduL$fZ âdpZ¡
  v2 = u2 + 2 a s 
\  0 = u2 + 2 (-10) x 4.05 
\  u2 = 81 
\  u = 9 m/s  v$X$p_p¡ iê$Aps_p¡ h¡N = 9 m/s 

Dv$p. 1. A¡L$ 3 kg Öìedp__p¡ gp¡M„X$_p¡ Np¡mp¡ 125 m 
KQpC `f\u _uQ¡ `X$ép¡. g _y„ d|ëe 10 m/s2 
gC _uQ¡_u fpri_y„ d|ëe ip¡^p¡. 

  (A) S>du_ ky^u `lp¢Qsp gpN¡gp¡ kde,
  (b) S>du_ ky^u `lp¢Qsu hMs_p¡ h¡N, 

(L$) AX$^p kde¡ s¡_u KQpC.
Ap`¡gu dprlsu : 
  gp¡M„X$_p Np¡mp_y„ Öìedp_ = m = 3 kg, 
  L$p`¡gy„ Ly$g A„sf = s = 125 m, 
  iê$Aps_p¡ h¡N = u = 0, 
  âh¡N= a = g = 10 m/s2 
(A) Þe|V$__p buÅ kduL$fZ âdpZ¡ 

  s  = u t  +       a t21
2

\   125 = 0 t +       x 10 x t2 = 5 t2 
1
2

\         t2 =         = 25
 125
  5

\     t    =   5 s
 gp¡M„X$_p¡ Np¡mp¡ 5 k¡L„$X$dp„ S>du_ `f `lp¢Qi¡. 
(b) Þe|V$__p `l¡gp kduL$fZ dyS>b 
 A„rsd h¡N = v = u + a t
          = 0 + 10 x 5  = 50 m/s 
 gp¡M„X$_p¡ Np¡mp¡ S>du_ `f `lp¢Qi¡ Ðepf¡ s¡_p¡ h¡N 

50 m/s li¡. 
5
2

s = u t  +       a t21
2

s =  0 +     10 x (2.5)2  
1
2

 = 31.25 m.

 AX$^p kde¡ gp¡M„X$_p Np¡mp_u KQpC
 = 125-31.25  = 93.75 m

(L$)  Ly$g kde_p¡ AX$^p¡ kde = t =      = 2.5 s

 s¡ kde¡ gp¡M„X$_p Np¡mpA¡ L$p`¡gy„ A„sf = s
 Þe|V$__p buÅ kduL$fZ âdpZ¡ 

NZ¡gp„ Dv$plfZp¡

\

\

\
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NyfyÐhue [õ\rsS> DÅ® (Gravitational potential energy)
 `pR>gp ^p¡fZdp„ Ap`Z¡ [õ\rsS> DÅ® rhi¡ iu¿ep R>uA¡. hõsy_u rhrióV$ [õ\rs_¡ L$pfZ¡ A\hp õ\p__¡ 
L$pfZ¡ s¡dp„ S>¡ DÅ® kdpe R>¡ s¡_¡ [õ\rsS> DÅ® L$l¡ R>¡. Ap DÅ® kp`¡n lp¡e R>¡ A_¡ `©óW$ cpN\u hõsy_u JQpC 
h^sp s¡ h^su Åe R>¡ s¡ Ap`Z¡ ÅZuA¡ R>uA¡. m Öìedp_ ^fphsu A_¡ `©Õhu_p `©óW$cpN\u h KQpCA¡ 
Aph¡gu hõsy_u NyfyÐhue [õ\rsS> DÅ® mgh lp¡e R>¡ A_¡ `©Õhu_p `©óW$cpN `f s¡ i|Þe lp¡e R>¡ A¡hu Ap`Z¡ 
^pfZp L$fu lsu. h _y„ d|ëe `©Õhu_u rÓÄep_u syg_pdp„ M|b Ap¡Ry>„ lp¡hp\u g _y„ d|ëe Ap`Z¡ [õ\f ^pfu iL$uA¡ 
A_¡ D`f_y„ k|Ó (mgh) hp`fu iL$uA¡. `f„sy h _y„ d|ëe h^y lp¡e Ðepf¡ g _y„ d|ëe JQpC A_ykpf Ap¡Ry>„ \sy„ Åe R>¡. 
hõsy `©Õhu\u A_„s A„sf¡ lp¡e Ðepf¡ g _y„ d|ëe i|Þe lp¡e R>¡ A_¡ hõsy `f `©Õhu_y„ NyfyÐhue bm L$pe® L$fsy„ _\u. 
s¡\u Ðep„ hõsy_u NyfyÐhue [õ\rsS> DÅ® i|Þe g¡hu h^y ep¡Áe lp¡e R>¡ A¡V$g¡ L¡$ A„sf s¡_p\u `Z Ap¡Ry>„ lp¡e sp¡     
[õ\rsS> DÅ® i|Þe\u Ap¡Ry>„ A¡V$g¡ L¡$ F>Z lp¡e R>¡. 
 hõsy `©Õhu_p `©óW$cpN\u h JQpCA¡ lp¡e Ðepf¡ s¡_u NyfyÐhue [õ\rsS> DÅ®                 lp¡e R>¡. 
 Al] M A_¡ R A_y¾$d¡ `©Õhu_y„ Öìedp_ A_¡ rÓÄep R>¡. 

GMm
 R+h

   -

dy[¼sh¡N (Escape velocity)
 v$X$p¡ D`f a¢L$sp s¡_p¡ h¡N Ap¡R>p¡ \sp¡ Åe R>¡, S>¡ `©Õhu_p NyfyÐhpL$j®Zbm_¡ L$pfZ¡ \pe R>¡ s¡ Ap`Z¡ Å¡ey„. A¡L$ 
rhrióV$ KQpCA¡ `lp¢Qu_¡ s¡_p¡ h¡N i|Þe \pe R>¡ A_¡ s¡ Ðep„\u _uQ¡ `X$hp gpN¡ R>¡. s¡_u dlÑd JQpC s¡_p 
iê$Aps_p h¡N `f Ap^pqfs lp¡e R>¡. Þe|V$__p ÓuÅ kduL$fZ âdpZ¡,
v2 = u2 + 2 a s 
v = v$X$p_p¡ A„rsd h¡N = 0 A_¡ a = - g   u2

(2 g)= s = \ 0 = u2 + 2 (-g) s   dpV¡$ v$X$p_u dlÑd JQpC 

 dpV¡$ v$X$p_p¡ iê$Aps_p¡ h¡N S>¡V$gp¡ h^pf¡ s¡V$gp¡ v$X$p¡ h^y JQpCA¡ S>i¡. s¡_y„ L$pfZ A¡ R>¡ L¡$ iê$Aps_p¡ h¡N 
S>¡V$gp¡ h^pf¡ lp¡e s¡V$gp¡ v$X$p¡ h^y `©Õhu_p ApL$j®Z_p¡ ârsL$pf L$fu iL$i¡ A_¡ s¡V$gp¡ h^y JQ¡ S>C iL$i¡. 
 Ap`Z¡ D`f Å¡ey„ s¡ âdpZ¡ g _y„ d|ëe c|`©óW$\u JQpC A_ykpf Ap¡Ry>„ \sy„ Åe R>¡. dpV¡$ JQ¡ Nep `R>u v$X$p `f 
`©Õhu_y„ ApL$j®Z Ap¡Ry>„ \pe R>¡. Ap`Z¡ v$X$p_p¡ iê$Aps_p¡ h¡N h^pfsp S>CA¡ sp¡ s¡ h^y _¡ h^y JQ¡ S>i¡ A_¡ A¡L$ 
rhrióV$ Apf„c h¡N A¡hp¡ li¡ L¡$ s¡ h¡N\u D`f a¢L¡$gp¡ v$X$p¡ `©Õhu_p NyfyÐhue ApL$j®Z_¡ dps L$fu iL$i¡ A_¡ s¡ `pR>p¡ 
`©Õhu `f `X$i¡ _l] Apf„c h¡N_p Ap rhrióV$ d|ëe_¡ dy[¼sh¡N (vesc ) L$l¡ R>¡. L$pfZL¡$ Ap h¡N\u JQ¡ a¢L¡$gu hõsy 
`©Õhu_p NyfyÐhue ApL$j®Z\u dy¼s \C iL$i¡. dy[¼sh¡N_y„ k|Ó DÅ® Anesp_p¡ rkÝ^p„s hp`fu_¡ _uQ¡ dyS>b ip¡^u 
iL$uiy„.
 dy[¼sh¡N S>¡V$gp¡ iê$Aps_p¡ h¡N ̂ fphsu, ̀ ©Õhu_p ̀ ©óW$cpN\u ku^u D`f S>su hõsy ̀ ©Õhu_p  NyfyÐhpL$j®Z\u 

`©Õhu_p `©óW$cpN `f A_„s A„sf¡
m Öìedp_ ^fphsu hõsy 

1
2

(A) NrsS> DÅ®  =       mv2
esc

(b) [õ\rsS> DÅ® = -              GMm
   R

(L$) Ly$g DÅ® E1  =  NrsS> DÅ®  + [õ\rsS> DÅ®

(A) NrsS> DÅ®  = 0

(b) [õ\rsS> DÅ® = -              GMm
  8 = 0

(L$) Ly$g DÅ® E2 = NrsS> DÅ®  + [õ\rsS> DÅ® 
  = 0         

dy¼s \pe R>¡. NyfyÐhpL$j®Z_y„ bm A„sf_p hN®_p ìeõs âdpZdp„ lp¡hp\u s¡ bm A_„s A„sf¡ S> i|Þe \pe R>¡. dpV¡$ 
hõsy_¡ A¡ bm\u dy¼s \hp dpV¡$ A_„s A„sf¡ S>hy„ `X¡$ R>¡ dpV¡$ hõsy A_„s A„sf¡ S>C_¡ [õ\f \i¡.  

GMm
   R

1
2

 mv2
esc  -=
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AhL$pidp„ hS>_lu_sp 
 AhL$piep_dp„ âhpku A_¡ hõsy sfsp lp¡e R>¡. A¡hy„ ip\u \pe R>¡ ? AhL$piep_ `©Õhu\u JQ¡ Aph¡gy„ 
lp¡hp R>sp„ `Z Ðep„ g _y„ d|ëe i|Þe lp¡sy„ _\u. AhL$pi õ\p_L$ `f g _y„ d|ëe `©Õhu_p `©óW$cpN `f_p d|ëe_u 
syg_pdp„ dpÓ 11% Ap¡Ry>„ lp¡e R>¡. s¡\u AhL$piep__u KQpC hS>_lu_sp_y„ L$pfZ _\u. s¡d_u hS>_ frls 
Ahõ\p, s¡d_u A_¡ AhL$pi ep__u dy¼s `s_ Ahõ\p_¡ L$pfZ¡ lp¡e R>¡. ep__p L$npdp„_p h¡N_¡ L$pfZ¡ cg¡ s¡ 
âÐen ê$`¡ `©Õhu `f `X$sy„ _ lp¡e, sp¡ `Z s¡d_p `f dpÓ NyfyÐhue bm S> âey¼s \sy„ lp¡hp_p L$pfZ¡ s¡Ap¡ dy¼s 
`s_ S> L$fsp„ lp¡e R>¡. dy¼s `s__p¡ h¡N hõsy_p NyZ^d® `f Ap^pqfs _ lp¡hp\u âhpku, ep_ A_¡ s¡dp„_u 
hõsy kdp_ h¡N\u dy¼s `s_ L$fsp lp¡e R>¡. s¡\u A¡L$pv$ hõsy lp\dp„\u R>p¡X$sp âhpkuAp¡_u kp`¡n s¡ [õ\f fl¡ 
R>¡ A_¡ hS>_ frls lp¡hp_y„ S>Zpe R>¡.  

õhpÝepe
1. _uQ¡_p L$p¡óV$L$dp„ ÓZ¡e õs„c_u _p¢^ hÃQ¡_p¡ 

k„b„^ Ýep_dp„ gC_¡ s¡ âdpZ¡ L$p¡óV$L$ afu\u gMp¡. 

I II III
Öìedp_ m/s2 L¡$ÞÖ `pk¡ i|Þe

hS>_ kg S>X$Ðh_y„ dp`

NyfyÐhue 
âh¡N

Nm2/kg2 k„`|Z® 
rhðdp„ kdp_ 

NyfyÐh 
[õ\fp„L$ 

N JQpC `f 
Ap^pqfs R>¡. 

 2. _uQ¡_p âñp¡_p DÑfp¡ gMp¡. 
 A) hS>_ A_¡ Öìedp_ hÃQ¡ iy„ saphs R>¡ ? 

A¡L$pv$ hõsy_y„ ̀ ©Õhu ̀ f_y„ Öìedp_ A_¡ hS>_ 
d„Nm `f `Z s¡V$gy„ S> li¡ L¡$ ? ip dpV¡$ ? 

 Ap) dy¼s `s_, Nyfy$Ðhue âh¡N, dy[¼sh¡N A_¡ 
L¡$ÞÖNpdu bm A¡V$g¡ iy„ ? 

 B) L¡$àgf_p ÓZ r_edp¡ gMp¡. Þe|V$__¡ `p¡sp_p¡ 
NyfyÐhpL$j®Z_p¡ rkÝ^p„s fS|> L$fhp dpV¡$ s¡ L$C 
fus¡ dv$v$ê$` \ep ? 

GMm
   R

1
2

 mv2
esc

                             -              =  0

DÅ® Anesp_p rkÝ^p„s âdpZ¡  E1 = E2

 Q„Ö `f A\hp buÅ N°l `f dp¡L$ghpdp„          
Aphsp AhL$piep__p¡ iê$Aps_p¡ h¡N dy[¼sh¡N L$fsp 
h^pf¡ lp¡hp¡ AphíeL$ lp¡e R>¡, S>¡\u s¡ ep_ `©Õhu_p         
NyfyÐhpL$j®Z_¡ `pf L$fu_¡ AÞe N°l sfa S>C iL$i¡. 

Dv$p.  Q„Ö_y„ Öìedp_ A_¡ rÓÄep A_y¾$d¡ 7.34 x 
1022 kg  A_¡ 1.74 x 106 m R>¡. Q„Ö `f_p¡ 
dy[¼sh¡N ip¡^p¡. 

Ap`¡gu dprlsu : 
  Q„Ö_y„ Öìedp_ = M = 7.34 x 1022 kg, 
  s¡_u rÓÄep R  = 1.74 x 106 m  A_¡ 

  G = 6.67 x 10-11 Nm2/kg2

2 GM
   R

 vesc =dy[¼sh¡N =   

  =      2 x 6.67 x 10-11 x 7.34 x 1022

                      1.74 x 106

  

\    Q„Ö `f_p¡ dy[¼sh¡N 2.37 km/s.

= 2.37 km/s

2 GM
   R

 v2
esc =

2 GM
   R

 vesc =

=    2 g R

=      (2 x 9.8 x 6.4 x 106)   

= 11.2 km/s  

NZ¡gp„ Dv$plfZp¡

iy„ sd¡ ÅZp¡ R>p¡ ? 
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²²²

 C) A¡L$ `Õ\f u h¡N\u D`f a¢L$sp h KQpC 
ky^u `lp¢Qu `R>u _uQ¡ Aph¡ R>¡. sp¡ kprbs 
L$fp¡ L¡$ s¡_¡ D`f S>sp S>¡V$gp¡ kde gpN¡ R>¡ 
s¡V$gp¡ S> kde _uQ¡ Aphsp gpN¡ R>¡ ?

 E) ^pfp¡ L¡$ g _y„ d|ëe AQp_L$ bdÏ„ \pe sp¡, 
A¡L$ S>X$ hõsy_¡ S>du_ `f\u JQL$hu b¡ 
NZu h^y dyíL¡$g \i¡ L¡$? ip dpV¡$? 

3.  `©Õhu_p L¡$ÞÖ `f ‘g’ _y„ d|ëe i|Þe lp¡e R>¡ s¡ rhi¡ 
õ`óV$uL$fZ gMp¡. 

4. kprbs L$fp¡ L¡$, A¡L$ spfp\u R A„sf¡ Aph¡gp 
N°l_p¡ `qfc°dZ L$pm T R>¡. Å¡ s¡ S> N°l 2R 
A„sf¡ lp¡e sp¡ s¡_p¡ `qfc°dZ       T li¡. 

5.  Dv$plfZ NZp¡.

 A) Å¡ A¡L$ N°l `f A¡L$ hõsy 5 m KQpC `f\u 
_uQ¡ Aphsp 5 k¢L$X$ g¡su lp¡e sp¡ s¡ N°l 
`f_p¡ NyfyÐhue âh¡N L¡$V$gp¡.

   DÑf : g = 0.4 m/s2

 Ap) "L$' N°l_u rÓÄep "M' N°l_u rÓÄep L$fsp„ 
AX$Ou R>¡. "L$' _y„ Öìedp_ MA R>¡. Å¡ "M' 
N°l `f g _y„ d|ëe "L$' N°l `f_p d|ëe L$fsp„ 
AX$^y„ lp¡e sp¡ "M' N°l_y„ Öìedp_ L¡$V$gy„ li¡ ? 

   DÑf : 2 MA

 B) A¡L$ hõsy_y„ Öìedp_ A_¡ ©̀Õhu `f_y„ hS>_ 
A_y¾$d¡ 5 kg A_¡ 49 N R>¡. Å¡ Q„Ö `f g _y„ 
d|ëe ©̀Õhu\u A¡L jóW$p„i S>¡V$gy„ lp¡e sp¡ s¡ 
hõsy_y„ Q„Ö `f Öìedp_ A_¡ hS>_ L¡$V$gy„ li¡? 

                                   DÑf : 5 kg  A_¡ 8.17 N

8  

E) `©Õhu A_¡ Q„Ö_p Öìedp_ A_y¾$d¡ 6 x 1024    

kg A_¡ 7.4 x 1022 kg R>¡¡. s¡ b„_¡ hÃQ¡_y„ 
A„sf 3.84 x 105 km  R>¡. s¡ b„_¡ hÃQ¡_y„ 
Nyfy$Ðhue bm L¡$V$gy„ li¡ ? Ap`¡g  G = 6.7 
x 10-11 Nm2/kg2.            

             DÑf : 2 x 1020 N 
 A¡) `©Õhu_y„ hS>_ 6 x 1024 kg R>¡ A_¡ s¡_y„ 

k|e®\u A„sf 1.5 x 1011 m  R>¡. Å¡ s¡ b„_¡ 
hÃQ¡_y„ NyfyÐhue bm 3.5 x 1025 N lp¡e sp¡ 
k|e®_y„ Öìedp_ L¡$V$gy„ ? 

                  DÑf : 1.96 x 1030 kg
D`¾$d : 
 sdpfp `p„Q rdÓp¡_y„ hS>_ L$fp¡. Q„Ö `f A_¡   

d„Nm `f s¡d_y„ hS>_ L¡$V$gy„ li¡ s¡ ip¡^p¡. 

NZ¡gp„ Dv$plfZp¡  C) D`f a¢L$gu A¡L$ hõsy 500 du JQpC ky^u 
Åe R>¡. s¡_p¡ iê$Aps_p¡ h¡N L¡$V$gp¡ li¡ ? s¡ 
hõsy_¡ D`f S>C_¡ afu\u _uQ¡ Aphsp L¡$V$gp¡ 
kde gpNi¡? g = 10 m/s2

                                     DÑf : 100 m/s, 20 s
 D) A¡L$ v$X$p¡ V¡$bg `f\u _uQ¡ `X¡$ R>¡ A_¡ 1 

k¢L$X$dp„ S>du_ `f `lp¢Q¡ R>¡. g = 10 m/s2 
lp¡e sp¡ V¡$bg_u KQpC A_¡ S>du_ `f 
`lp¢Qsp kde¡ v$X$p_p¡ h¡N L¡$V$gp¡ li¡ ?                                       

DÑf : 5 m, 10 m/s 
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1. Öìep¡_p âL$pf ¼ep ? 

2. d|mÖìep¡_p âL$pf L$ep ? 

3. Öìep¡_p _p_pdp„ _p_p L$Zp¡_¡ iy„ L$l¡ R>¡ ?

4. d|mÖìep¡ A_¡ k„ep¡S>__p f¡Ïdp„ iy„ afL$ lp¡e R>¡ ? 

2. d|mÖìep¡_y„ Aphs®L$ hN}L$fZ

Ø d|mÖìe A_¡ d|mÖìep¡_y„ hN}L$fZ      Ø X$p¡b¡fpe_f_p ÓeL$ 
Ø Þe|g¡ÞX$k_p¡ AóV$L$_p¡ r_ed     Ø d¡ÞX¡$guìl_p¡ Aphs®L$ L$p¡W$p¡
Ø Ap^yr_L$ Aphs®L$ L$p¡W$p¡

d|mÖìep¡_y„ hN}L$fZ (Classification of elements)
 `pR>gp ^p¡fZdp„ sd¡ iu¿ep R>p¡ L¡$, A¡L$ d|mÖìe_p b^p AÏ A¡L$ S> âL$pf_p lp¡e R>¡. ApS> ky^u rhop_ 
S>Ns_¡ 118 d|mÖìep¡_u ÅZ \C R>¡. C.k.1800_u Apk`pk dpÓ 30 d|mÖìep¡_u ÅZ lsu. kdep„sf¡ h^y_¡ 
h^y d|mÖìep¡_u ip¡^ \su NB. Ap d|mÖìep¡_p Aæepkdp„ kfmsp fl¡ s¡ dpV¡$ h¥opr_L$p¡ s¡d_p rhjeL$ dprlsudp„ 
L$p¡C ApL©$rsb„^ R>¡ L¡$ s¡ ip¡^hp gpÁep. sd¡ ÅZp¡ R>p¡ L¡$ iê$Aps_p hN}L$fZ A_ykpf d|mÖìep¡_p ^psy A_¡    
A^psy A¡hp b¡ S|>\ `pX$hpdp„ Apìep lsp. `R>u_p kdedp„  d|mÖìe_p¡ ^psyk×i _pd_p¡ A¡L$ _hp¡ hN® Ýep_dp„ 
Apìep¡. d|mÖìep¡ A_¡ s¡d_p NyZ^d® rhi¡ S>¡d S>¡d op_ h^sy„ Ne„y s¡d s¡d h¥opr_L$p¡A¡ hN}L$fZ_u AÞe A_¡L$            
`Ý^rsAp¡ ip¡^hp_p âeÐ_p¡ iê$ L$ep®. 
X$p¡b¡fpe_f_p ÓeL$p¡ (Dobereiner’s Triads)
 C.k.1817dp„, S>d®_ h¥opr_L$ X$p¡b¡fpe_f¡ d|mÖìep¡_p NyZ^d® A_¡ s¡d_p `fdpÏcpf hÃQ¡_p¡ k„b„^ 
k|Qìep¡. s¡dZ¡ A¡L$kdp_ fpkperZL$ NyZ^d® ^fphsp„ ÓZ d|mÖìep¡_p S|>\ `pX$ép, S>¡_¡ s¡dZ¡ ÓeL$ _pd Apàey„. 
A¡L$ ÓeL$dp„_p ÓZ d|mÖìep¡_u dp„X$Zu s¡dZ¡ ̀ fdpÏcpf_p QY$sp ¾$ddp„ L$fu A_¡ v$ip®ìe„y L¡$ hÃQ¡_p d|mÖìe_p¡ 
`fdpÏcpf A„v$pS>¡ bpL$u_p b¡ d|mÖìep¡_p `fdpÏcpf_u kfpkfu S>¡V$gp¡ lp¡e R>¡. s¡ kde¡ ops b^p d|mÖìep¡_p¡ 

kdph¡i X$p¡b¡fpe_f_p ÓeL$p¡dp„ \C i¼ep¡ _l]. 

2.1 X$p¡b¡fpe_f_p ÓeL$p¡

A. 
¾$.

ÓeL$ d|mÖìe -1
âÐen 

`fdpÏcpf (a)

d|mÖìe - 2 d|mÖìe -3 
âÐen 

`fdpÏcpf (c)                
âÐen 

`fdpÏcpf

1 Li, Na,K rgr\Ad (Li)
6.9

kp¡qX$ed (Na)
23.0

`p¡V¸$riAd (K)
39.1

2 Ca, Sr, Ba L¡$[ëiAd (Ca)
40.1

õV²$p¡[ÞiAd (Sr)
87.6

b¡qfAd (Ba)
137.3

3 Cl, Br, I ¼gp¡qf_ (Cl)
35.5

b°p¡du_ (Br)
79.9

Apep¡qX$_ (I)
126.9

 a+c
  2kfpkfu=

= 23.0 
6.9 + 39.1
      2

40.1+ 137.3
      2 = 88.7

35.5 + 126.9
      2

= 81.2

 kdp_ fpkperZL$ NyZ^d® ^fphsp d|mÖìep¡_p _uQ¡ Ap ¡̀gp S|>\dp„\u  X$p¡b¡fpe_f_p 

ÓeL$p¡ ip¡^p¡. (L$p¦kdp„ `fdpÏcpf)  1. Mg (24.3), Ca (40.1), Sr (87.6) 
2. S (32.1), Se (79.0), Te (127.6)   3. Be (9.0), Mg (24.3), Ca (40.1)

epv$ L$fp¡.

L$lp¡ Å¡CA¡ !
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 A„N°¡S> h¥opr_L$ Å¡_ Þe|g¡ÞX$k¡ A¡L$ Sy>v$u fus¡ 

`fdpÏcpf_p¡ klk„b„^ d|mÖìep¡_p NyZ^d® kp\¡ 

Å¡X$ép¡. C.k. 1866dp„ Þe|g¡ÞX$k¡ s¡ kde¡ ops b^p 

d|mÖìep¡_¡ s¡d_p ̀ fdpÏcpf_p QY$sp ¾$ddp„ Np¡W$ìep. 

S>¡_u iê$Aps kp¥\u lgL$p lpBX²$p¡S>_ A_¡ A„s         

\p¡qfAd\u \ep¡. s¡dZ¡ _p¢Ýey„ L¡$ v$f¡L$ ApW$dp d|mÖìe_p 

NyZ^d® `l¡gp d|mÖìe_p NyZ^d® S>¡hp R>¡. S>¡d L¡$ 

kp¡qX$ed rgr\Ad\u ApW$dp õ\p_¡ R>¡ A_¡ b„_¡_p 

NyZ^d® A¡L$kdp_ R>¡. s¡ S> fus¡ d¸Á_¡riAd_y„           

b¡qfrgAd kp\¡ A_¡ ¼gp¡fu__y„ ãgp¡fu_ kp\¡ kpçe R>¡. 

Þe|g¡ÞX$k¡ Ap kfMp`Zp (kdp_sp)_u syg_p 

k„Nus_p AóV$L$ (kàsL$) kp\¡ L$fu. s¡dZ¡ ApW$dp A_¡ 

`l¡gp d|mÖìep¡_p NyZ^dp£dp„ Å¡hp dmsu kdp_sp_¡ 

AóV$L$_p¡ r_ed sfuL¡$ hZ®hu. 

k„Nus_p õhf X$p¡
(kp)

f¡
(f¡)

du 
(N)

ap
(d)

kp¡
(`)

gp
(^)

V$u
(_u)

d|mÖìep¡

H
F
Cl

Co A_¡ Ni
Br

Li
Na
K
Cu
Rb

Be
Mg
Ca
Zn
Sr

B
Al
Cr
Y

Ce A_¡ La

C
Si
Ti
In
Zr

N
P

Mn
As

O
S
Fe
Se

2.2 Þe|g¡ÞX$k_p AóV$L$p¡ 

  Þe|g¡ÞX$k_p AóV$L$_p r_eddp„ OZu ÓyqV$ Å¡hp dmu. Ap r_ed a¼s L¡$[ëiAd ky^u gpNy `X$sp¡ lsp¡. 

Þe|g¡ÞX$k¡ b^p ops d|mÖìep¡_¡  7 x 8 A¡hp 56 Mp_p_p L$p¡óV$L$dp„ Np¡W$ìep. A¡ kde¡ ops b^p d|mÖìep¡_¡ 

L$p¡óV$L$dp„ kdphu g¡hp dpV¡$ Þe|g¡ÞX$k¡ L¡$V$guL$ S>ÁepA¡ b¡-b¡ d|mÖìep¡ Np¡W$ìep. v$p.s. Co A_¡ Ni ,  Ce A_¡ La. 

A¡ rkhpe s¡dZ¡ L¡$V$gpL$ rcÞ_ NyZ^dp®¡ ^fphsp d|mÖìep¡_¡ AóV$L$_p A¡L$ S> õhf _uQ¡ d|¼ep. v$p.s. Co  A_¡ Ni 
^psy_¡ Þe|g¡ÞX$k¡ X$p¡ õhf _uQ¡ Cl A_¡ Br l¡gp¡S>_ kp\¡ Np¡W$ìep. A¡_p\u rhfyÝ^ Co A_¡ Ni kp\¡ kpçe ^fph_pf 

Fe _¡ s¡d_p\u v|$f O A_¡  S A^psy kp\¡ "V$u' õhf _uQ¡ d|¼ey„. s\p _hp ip¡^pe¡gp d|mÖìep¡_p¡ kdph¡i L$fhp_u 

Å¡NhpC Þe|g¡ÞX$k_p AóV$L$dp„ _ lsu. `R>u_p kdedp„ ip¡^pe¡g _hp d|mÖìep¡_p NyZ^d® Þe|g¡ÞX$k_p AóV$L$_p 

r_eddp„ b¡ksp _lp¡sp.

 cpfsue k„Nus âZprgdp„ kp, f¡, N, d, `, 
^, _u Ap kps dy¿e õhf R>¡. A_¡ s¡d_p kd|l_¡ 
kàsL$ L$l¡hpe R>¡. "kp'\u õhfp¡_u hpf„hpfsp h^su 
S>C "_u' õhf Aph¡ R>¡. Ðepf bpv$ afu d|m "kp' _u 
b¡ NZu hpf„hpqfspdp„ afu D`f_p kàsL$dp„_p¡ "kp' 
õhf Aph¡ R>¡. A¡V$g¡ L¡$ kàsL$ |̀Z® \ep bpv$ õhfp¡_u 
`y_fph©rÑ \pe R>¡. `pòpÐe k„Nusdp„ do, re, 
mi, fa, sol, la, ti  A¡hp kps õhfp¡ R>¡ A_¡    
ApW$dp„ õ\p_¡ b¡NZu hpf„hpqfsp_p¡ do õhf afu\u 
Aph¡ R>¡. Ap `pòpÐe õhfp¡_y„ AóV$L$ R>¡. õhfp¡_p 
h¥rhÝe`|Z® D`ep¡N Üpfp k„Nus_y„ r_dp®Z \pe R>¡. 

Þe|g¡ÞX$k_p¡ AóV$L$_p¡ r_ed (Newlands’ Law of Octaves)

d¡ÞX¡$guìl_p¡ Aphs®L$ L$p¡W$p¡ (Mendeleev’s Periodic table)
 C.k.1869 \u 1872 _p kdedp„ frie_ h¥opr_L$ qv$rdÓu d¡ÞX¡$guìl¡ d|mÖìep¡_p¡ Aphs®L$ L$p¡W$p¡ rhL$rks 

L$ep£. d¡ÞX¡$guìl_p¡ Aphs®L$ L$p¡W$p¡ d|mÖìep¡_p hN}L$fZ_p¡ kp¥\u dlÒh_p¡ sb½$p¡ R>¡. `fdpÏcpf_¡ d|mÖìep¡_p¡ 

d|mc|s NyZ^d® dp_u_¡ d¡ÞX¡$guìl¡ s¡ kde¡ ops 63 d|mÖìep¡_¡ s¡d_p `fdpÏcpf_p QY$sp ¾$ddp„ Np¡W$ìep. Ap 

d|mÖìep¡_p cp¥rsL$ A_¡ fpkperZL$ NyZ^d® A_ykpf d¡ÞX¡$guìl¡ d|mÖìep¡_p Aphs®L$ L$p¡W$p_u fQ_p L$fu. 

iy„ sd¡ ÅZp¡ R>p¡ ? 
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2.3 d¡ÞX¡$guìl_p¡ Aphs®L$ L$p¡W$p¡ 

î¡Zu NZ I
-
R2O

NZ II
-
RO 

NZ III
-
R2O3

NZ IV
RH4

RO2

NZ V
RH3

R2O5

NZ VI
RH2

RO3

NZ VII
RH
R2O7

NZ VIII
-
RO4

1 H=1

2 Li=7 Be=9.4 B=11 C=12 N=14 O=16 F=19
3 Na=23 Mg=24 Al=27.3 Si=28 P=31 S=32 Cl= 

35.5
4 K=39 Ca=40 - = 44 Ti= 48 V=51 Cr= 52 Mn=55 Fe=56, Co=59

Ni=59, Cu=63
5 (Cu=63) Zn=65 -=68 -=72 As=75 Se=78 Br=80
6 Rb=85 Sr=87 ?Yt=88 Zr=90 Nb=94 Mo=96 -=100 Ru=104,Rh=104

Pd=106,Ag=108
7 (Ag=108) Cd=112 In=113 Sn=118 Sb=122 Te=125 J=127
8 Cs=133 Ba=137 ?Di=138 ?Ce=140 - - - ----
9 (-) - - - - - -
10 - - ?Er=178 ?La=180 Ta=182 W=184 - Os=195, Ir=197

Pt=198, Au=199
11 (Au=199) Hg=200 Ti=204 Pb=207 Bi= 208 - -
12 - - - Th=231 - U=240 - ---

h¥opr_L$_p¡ `qfQe

 qv$qdÓu d¡ÞX¡$guìl (1834-1907) k¢V$ `uV$k®bN® rhÛp`uW$dp„ 

âpÝep`L$ lsp. s¡dZ¡ d|mÖìep¡_p Aæepk_p l¡sy\u v$f¡L$ ops d|mÖìep¡ 

dpV¡$ A¡L¡$L$ L$pX®$ b_phu_¡ s¡_p `f `fdpÏcpf A_¡ NyZ^d®_p Ap^pf¡ 

L$pX$p£_u S>¡ Np¡W$hZu L$fu s¡dp„\u d|mÖìep¡_p  Aphs®L$ L$p¡W$p_u ip¡^ \C. 

qv$qdÓu d¡ÞX¡$guìl 

 d|mÖìep¡_p Aphs®L$ L$p¡W$p_u fQ_p L$fsu hMs¡, d¡ÞX¡$guìl¡ d|mÖìep¡_p lpCX²$p¡S>_ A_¡ Ap¡[¼kS>_ kp\¡  

\e¡gp lpeX²$pCX$ A_¡ Ap¡¼kpCX$ k„epS>_p¡_p f¡Ïk|Óp¡ S>¡hp fpkperZL$ NyZ^d® A_¡ d|mÖìep¡ s¡dS> s¡d_p      

lpeX²$pBX$ A_¡ Ap¡¼kpCX$ S>¡hp k„ep¡S>_p¡_p ÖphZp„L$, DÐL$g_p„L$ A_¡ O_sp S>¡hp cp¥rsL$ NyZ^dp£ Ýep_dp„ gu^p. 

d¡ÞX¡$guìl¡ A¡hy„ _p¢Ýey„ L¡$ Qp¡½$k A„sf¡ cp¥rsL$ A_¡ fpkperZL$ NyZ^d®dp„ kdp_sp ^fphsp d|mÖìep¡_u `y_fph©rÑ 

\pe R>¡. Ap r_funZ_p Ap^pf¡ d¡ÞX¡$guìl¡ Ap dyS>b Aphs®L$ r_ed fS|> L$ep£. d|mÖìep¡_p NyZ^d® s¡d_p          

`fdpÏcpf_y„ Aphs®_ am lp¡e R>¡. 

 d¡ÞX¡$guìl¡_p Aphs®L$ L$p¡W$pdp„ Dcp õs„c_¡ "NZ' L$l¡hpe R>¡. Äepf¡ ApX$u lfp¡m_¡ "Aphs®_' L$l¡hpe R>¡. 

 (d¡ÞX$¡guìl_p Aphs®L$ L$p¡W$pdp„ D`f_p cpNdp„ k„ep¡S>_p¡_p f¡Ïk|Óp¡ R2O, R2O3 ê$`dp„ v$ip®hhpdp„ Apìep 

R>¡. Al] R A¡ k„b„r^s d|mÖìe R>¡. âQrgs `Ý^rsdp„ f¡Ïk|Óp¡ R2O, R2O3  ê$`¡ gMpe R>¡.)
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1.  d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$pdp„ A_¡L$ Mpgu S>Áep R>p¡X$hpdp„ Aphu R>¡. s¡dp„\u AdyL$ 

õ\m¡ `fdpÏcpf_u ApNplu L$f¡gu S>Zpe R>¡. ApNplu L$f¡g ÓZ `fdpÏcpf_¡ 

s¡d_p NZ A_¡ Aphs®_ krls S>Zphp¡. 

2.  L¡$V$gpL$ d|mÖìep¡_p _pdp¡ Ar_ròs lp¡hp\u s¡d_u k„op ApNm âñp\®rQŒ d|¼ep 

R>¡. A¡hu k„opAp¡ L$C?
d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$p_p NyZ (Merits of Mendeleev’s periodic table )
 rhop_ âNrsiug R>¡. âep¡N L$fhp dpV¡$ h^y rhL$rks kp^_p¡ A_¡ `Ý^rs hp`fu_¡ S|>_p r_óL$j® ky^pfhp_u 
õhs„Ósp rhop_dp„ R>¡. d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$pdp„ rhop__u Ap rhrióV$sp õ`óV$ v¡$Mpe R>¡. 
 d|mÖìep¡_p NyZ^d® s¡d_p `fdpÏcpf_y„ Aphs®_ am R>¡. Ap r_ed v$f¡L$ ops d|mÖìep¡ `f gpNy L$fsu hMs¡ 
d¡ÞX¡$guìl¡ AÐepf ky^u D`gå^ dprlsu A„rsd _\u lp¡su, s¡dp„ a¡fapf \C iL¡$ R>¡, A¡hp rhQpf\u dp„X$Zu L$fu. 
S>¡_p `qfZpd ê$`¡ d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$pdp„ _uQ¡_p NyZp¡ v¡$Mpe R>¡. 
1.  NyZ^d® A_ykpf Aphs®L$ L$p¡W$pdp„ ep¡Áe õ\p_ Ap`u iL$pe s¡ dpV¡$ L¡$V$gpL$ d|mÖìep¡_p `fdpÏcpf_¡ afu\u 

s`pku ky^pfhpdp„ Apìep. v$p.s. b¡f¡rgAd_p¡ ̀ l¡gp _½$u \e¡g ̀ fdpÏcpf 14.09 _¡ ky^pfu_¡ 9.4 L$fhpdp„ 
Apìep¡ A_¡ b¡f¡rgAd_¡ bp¡fp¡__u `l¡gp õ\p_ Ap`hpdp„ Apìey„.

2. d¡ÞX¡$guìl¡ Aphs®L$ L$p¡W$pdp„ L¡$V$gpL$ õ\p_ s¡ kde ky^udp„ _ ip¡^pe¡g d|mÖìep¡ dpV¡$ Mpgu fp¿ep lsp. S>¡ `¥L$u 
ÓZ Aops d|m Öìep¡_¡ _ÆL$_p ops d|mÖìep¡ `f\u A¡L$p-bp¡fp¡_, A¡L$p-A¡ëeyrdr_ed, A¡L$p-rkrgL$p¡_ 
_pd Ap`u d¡ÞX¡$guìl¡ s¡d_p `fdpÏcpf A_y¾$d¡ 44, 68 A_¡ 72 v$ip®ìep lsp„. A¡V$gy„ S> _l] s¡d_p 
NyZ^dp£ rhi¡ `Z ApNplu L$fu lsu. ApNm S>sp„ Ap d|mÖìep¡ ip¡^psp„ s¡d_p _pd A_y¾$d¡ õL¢$qX$Ad (Sc), 
N¸rgAd (Ga) A_¡ S>d£r_Ad (Ge) fpMhpdp„ Apìep. Ap d|mÖìep¡_p NyZ^d® d¡ÞX¡$guìl_u ApNplu kp\¡ 
dmsp Aphsp lsp. _uQ¡_y„ L$p¡óV$L$ 2.4 Sy>Ap¡. Ap kamsp_¡ L$pfZ¡ d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$p_p dlÒh rhi¡ 

b^p„_¡ Mpsfu \C A_¡ d|mÖìep¡_p hN}L$fZ_u Ap `Ý^rs sfs S> õhuL$pe® \C. 

NyZ^d®  A¡L$p-A¡ëeyrdr_ed (E) (d¡ÞX¡$guìl_u ApNplu) N¡rgAd (Ga)(âÐen)
1. `fdpÏcpf 68 69.7
2. O_sp (g/cm3) 5.9 5.94 
3. ÖphZp„L$_y„ k|Ó(0C) Ap¡Ry>„ 30.2 
4. ¼gp¡fpCX$_y„ k|Ó ECl3 GaCl3
5. Ap¡¼kpCX$_y„ k|Ó E2O3 Ga2O3

6. Ap¡¼kpCX$_y„ õhê$` Dce^d} Ap¡¼kpCX$ Dce^d} Ap¡¼kpCX$

2.4  N¡rgAd dpV¡$ L$fhpdp„ Aph¡g ApNplu A_¡ âÐendp„ NyZ^d® 

3.  d¡ÞX¡$guìl_p d|m Aphs®L$ L$p¡W$pdp„ Ddv$p-
hpey dpV¡$ S>Áep fpMhpdp„ Aphu _ lsu. 
`f„sy Ap¡NZukdp isL$_p A„s¡ l¡rgAd, 
r_Ap¸_, AfNp¸_ hN¡f¡ Ddv$p hpeyAp¡ 
ip¡^pep bpv$ d¡ÞX¡$guìl¡ d|m Aphs®L$ 
L$p¡W$p_¡ lp\ gNpìep rkhpe "i|Þe NZ' 
r_dp®Z L$ep£ A_¡ s¡dp„ Ddv$phpeyAp¡  

bfpbf Np¡W$hpep. 

 ¼gp¡fu__p Cl-35 A_¡ Cl-37 b¡ kdõ\pr_L$p¡ R>¡. 
s¡d_p `fdpÏcpf Sy>v$p Sy>v$p, A_y¾$d¡ 35 A_¡ 37 lp¡hp\u 
d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$pdp„ s¡d_¡ Sy>v$p Sy>v$p õ\p_¡ Np¡W$hhp 
ep¡Áe fl¡i¡, L¡$ s¡d_p fpkperZL$ NyZ^d® kdp_ R>¡ s¡\u 
s¡d_¡ A¡L$ S> õ\p_¡ Np¡W$hhp ep¡Áe fl¡i¡ ?  

rhQpf L$fp¡.

dNS> Qgphp¡.
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 d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$p_u ÓyqV$ (Demerits of Mendeleev’s periodic table)
1.  L$p¡bpëV$ (Co) A_¡ r_L$g (Ni) d|mÖìep¡_p `fdpÏcpf_p `|Zp¯L$ kdp_ lp¡hp\u s¡d_p ¾$d bpbs¡             

d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$pdp„ k„qv$Á^sp lsu. 
2.  d¡ÞX¡$guìl¡ Aphs®L$ L$p¡W$p¡ fS|> L$ep® bpv$ gp„bp kde bpv$ kdõ\pr_L$p¡_u ip¡^ \C. kdõ\pr_L$p¡_p fpkperZL$ 

NyZ^dp£ kdp_ `Z `fdpÏcpf Sy>v$p lp¡hp\u s¡d_¡ d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$pdp„ L$C fus¡ õ\p_ Ap`hy„ s¡ A¡L$ 
dp¡V$p¡ âñ lsp¡. 

3.  `fdpÏcpf_p QY$sp ¾$d âdpZ¡ Np¡W$h¡gp d|mÖìep¡_p `fdpÏcpfdp„ r_erds v$f¡ h©[Ý^ \su S>Zpsu _\u. 
s¡\u b¡ S>X$ d|mÖìep¡_u hÃQ¡ L¡$V$gp d|mÖìep¡_u ip¡^ \i¡ s¡_u ApNlu L$fhu d¡ÞX¡$guìl_p Aphs®_ r_ed        
A_ykpf  i¼e _ lsy„.

d|mÖìe 
AÏk|Ó 

^psy kp\¡_p 
k„ep¡S>_p¡

A^psy kp\¡_p 
k„ep¡S>_p¡

H2

Cl2

NaH
NaCl

CH4

CCl4

4.  lpeX²$p¡S>__y„ õ\p_ : lpeX²$p¡S>_ l¡gp¡S>_ kp\¡ 
(NZ VII) kpçe v$ip®h¡ R>¡, S>¡hu fus¡ lpeX²$p¡S>__y„ 
f¡Ïk|Ó H2 R>¡, s¡hu fus¡ ãgp¡qf_, ¼gp¡qf__p 
f¡Ïk|Óp¡ A_y¾$d¡ F2, Cl2  R>¡. s¡d S> lpeX²$p¡S>_ 
A_¡ ApëL$gu ^psy (NZ I) _p fpkperZL$ 
NyZ^dp£dp„ `Z kdp_sp R>¡. lpeX²$p¡S>_ A_¡ 
ApëL$gu ^psyA¡ (Na, K, hN¡f¡) ¼gp¡qf_ A_¡ 
Ap¡[¼kS>_ kp\¡ s¥epf L$f¡gp k„ep¡S>_p¡_p 
f¡Ïk|Óp¡dp„ kdp_sp R>¡. D`f_p NyZ^dp£_p¡      
rhQpf L$fsp lpeX²$p¡S>__„y õ\p_ ApëL$gu ^psy_p 
NZdp„ (NZ I) A\hp l¡gp¡S>__p NZdp„ (NZ 

VII) fpMhy„ s¡ _½$u \sy„ _\u. 

 H _p k„ep¡S>_p¡ Na _p k„ep¡S>_p¡ 

HCl
H2O
H2S

NaCl
Na2O
Na2S

2.5  lpeX²$p¡S>_ A_¡ ApëL$gu ^psydp„ kpçe v$ip®hsy„ L$p¡óV$L$ 

1.  d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$p_p¡ D`ep¡N L$fu_¡ _uQ¡_p d|mÖìep¡_p Ap¡¼kpBX$_p AÏk|Óp¡ iy„ li¡ s¡ gMp¡. 
 Na, Si, Ca, C, Rb, P, Ba, Cl, Sn
2.  d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$p_p¡ D`ep¡N L$fu_¡ _uQ¡_p d|mÖìep¡_p lpeX²$p¡S>_ kp\¡ s¥epf \e¡g k„ep¡S>_p¡_p 

f¡Ïk|Óp¡ iy„ li¡ s¡ gMp¡.  C, S, Br, As, F, O, N, Cl
Ap^yr_L$ Aphs®L$ r_ed (Modern Periodic law)
 d¡ÞX¡$guìl¡ Aphs®L$ L$p¡W$p¡ fS|> L$ep£ Ðepf¡ rhop_ S>Ns_¡ AÏ_p A„sf„N rhi¡ dprlsu _ lsu. Bg¡¼V²$p¡__u 
ip¡^ \ep bpv$ h¥opr_L$p¡ f¡Ïdp„_p Bg¡¼V²$p¡__u k„¿ep A_¡ `fdpÏ ¾$dp„L$ hÃQ¡_p k„b„^_y„ r_funZ L$fhp gpÁep. 
d¡ÞX¡$guìl_p Aphs®_dp„_p¡ `fdpÏ¾$dp„L$ A¡ dpÓ d|mÖìep¡_p¡ ¾$dv$i®L$ A„L$ lsp¡. 
 B.k.1913dp„, A„N°¡S> h¥opr_L$ l¡Þfu dp¡S>g¡ (Henry Moseley)A¡ A¡¼k-f¡ _rgL$p hp`fu_¡ L$f¡gp 
âep¡Np¡ Üpfp v$ip®ìey„ L¡$ d|mÖìep¡_p¡ `fdpÏ¾$dp„L$ (Z) A¡V$g¡ s¡ d|mÖìep¡_p f¡ÏL¡$ÞÖ_p¡ O_âcpf A\hp s¡_p 
âp¡V$p¡__u k„¿ep. dp¡S>g¡A¡ A_¡L$ d|mÖìep¡_p `fdpÏ¾$dp„L$ âep¡Np¡ Üpfp r_qòs L$ep®. s¡\u `fdpÏcpf L$fsp 
`Z d|mÖìep¡_p¡ h^y d|mc|s NyZ^d® "`fdpÏ¾$dp„L$' R>¡ s¡ Ýep_dp„ Apìey„. s¡ A_ykpf d¡ÞX¡$guìl_p Aphs®_ 
r_eddp„ a¡fapf L$fu_¡ Ap^yr_L$ Aphs®_ r_ed fS|> L$fhpdp„ Apìep¡- "d|mÖìep¡_p NyZ^d® s¡d_p `fdpÏ-

¾$dp„L$_y„ Aphs®_ am lp¡e R>¡.'  

2.6  lpeX²$p¡S>_ A_¡ l¡gp¡S>_dp„ kpçe v$ip®hsy„ L$p¡óV$L$ 

dNS> Qgphp¡.
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Ap^yr_L$ Aphs®L$ L$p¡W$p¡ / Aphs®L$ L$p¡W$p_y„ v$uO®ê$` 

(Modern periodic table / long form of the periodic table)

 d|mÖìep¡_u dp„X$Zu s¡d_p `fdpÏ ¾$dp„L$_p QY$sp ¾$ddp„ L$fsp, d|mÖìep¡_y„ S>¡ hN}L$fZ dm¡ R>¡ s¡_¡ "Ap ŷr_L$ 

Aphs®L$ L$p¡W$p¡' L$l¡hpe R>¡. ̀ fdpÏ ¾$dp„L$_¡ Ap^pfc|s dp_u_¡ s¥epf \e¡g Ap^yr_L$ Aphs®L$ L$p¡W$p_¡ L$pfZ¡ d|mÖìep¡_p 

NyZ^dp£_u ApNplu h^y kQp¡V$ fus¡ L$fu iL$pi¡. Ap^yr_L$ Aphs®L$ L$p¡W$p_¡ S> Aphs®L$ L$p¡W$p_y„ v$uO®ê$` `Z L$l¡ R>¡. 

 Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ d|mÖìep¡_u dp„X$Zu s¡d_p `fdpÏ ¾$dp„L$ (Z) A_ykpf L$fhpdp„ Aphu R>¡. (L$p¡óV$L$ 

2.7 Sy>Ap¡) s¡\u d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$pdp„ fl¡gu dp¡V$p cpN_u ÓyqV$Ap¡ Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ _l]hs¹ \e¡g 

R>¡. lpeX²$p¡S>__p õ\p_ rhjeL$ k„v¡$l Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ `Z v|$f \e¡g _\u. 

 sd¡ `pR>gp ^p¡fZdp„ Å¡ey„ R>¡ L¡$ AÏdp„_p    

Bg¡¼V²$p¡_ s¡d_p L¡$ÞÖ afs¡_u L$npdp„ S>¡ fus¡ kdprhóV$ 

lp¡e R>¡ s¡ Bg¡¼V²$p¡_ k„ê$`Z s¡d_u Ly$g k„¿ep `f\u 

_½$u \pe R>¡ A_¡ AÏdp„_p Bg¡¼V²$p¡__u Ly$g k„¿ep 

s¡d_p `fdpÏ¾$dp„L$ S>¡V$gu lp¡e R>¡. d|mÖìep¡_p¡    

`fdpÏ¾$dp„L$ A_¡ s¡_p Bg¡¼V²$p¡_ k„ê$`Z hÃQ¡_p¡ k„b„^ 

Ap^yr_L$ Aphs®L$ L$p¡Wpdp„ õ`óV$`Z¡ v¡$MpC Aph¡ R>¡. 

Ap^yr_L$ Aphs®L$ L$p¡W$p_u fQ_p

(Structure of the modern periodic table)

 Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ kps ApX$u lfp¡m R>¡. 

A¡V$g¡ L¡$ 1 \u 7 Aphs®_. Ap L$p¡W$pdp„ AY$pf Dcp õs„c 

A¡V$g¡ L¡$ 1 \u 18 NZ R>¡. Aphs®_ A_¡ NZ_u fQ_p\u 

Qp¡fk s¥epf \pe R>¡. Ap Qp¡fkdp„ D`f_u bpSy>A¡ 

`fdpÏ¾$dp„L$ v$ip®ìep lp¡e R>¡. v$f¡L$ Qp¡fk A¡L$ 

d|mÖìe_y„ õ\p_ R>¡.

 kps lfp¡m rkhpe Aphs®L$ L$p¡W$p_p srme¡ buÆ b¡ lfp¡m õhs„Ó ê$`¡ v$ip®h¡g R>¡. s¡d_¡ A_y¾$d¡ g¡Þ\¸_pCX$ 

î¡Zu A_¡ A¡¼V$u_pBX$ î¡Zu L$l¡hpe R>¡. Ap b„_¡ î¡Zu krls Aph®sL$ L$p¡W$pdp„ 118 Qp¡fk R>¡. A¡V$g¡ L¡$ 118 

d|mÖìep¡ dpV¡$ õ\p_ R>¡. lpgdp„ S> L¡$V$gpL$ d|mÖìep¡_u r_rd®rs rkÝ^ \hp\u Ap Aphs®L$ L$p¡W$p¡ `|Z®`Z¡ cf¡gp¡ 

R>¡ A_¡ b^p 118 d|mÖìep¡ lh¡ ip¡^pC Nep R>¡. 

 k„`|Z® Aphs®L$ L$p¡W$p_p A¡k-M„X$,`u-M„X$, X$u-M„X$ A_¡ A¡a-M„X$ A¡ Qpf rhcpN L$fhpdp„ Apìep R>¡. A¡k-

M„X$ A¡ NZ 1 A_¡ 2 \u b_¡gp¡ R>¡. NZ 13 \u 18 ̀ u-M„X$dp„ Aph¡ R>¡. NZ 3 \u 12 X$u-M„X$ Äepf¡ srme¡ Aph¡gu 

g¡Þ\¸_pBX$ A_¡ A¡¼V$u_pBX$ î¡Zu A¡V$g¡ A¡a-M„X$dp„ R>¡. X$u-M„X$_p d|mÖìep¡_¡ k„¾$dL$ d|mÖìep¡ L$l¡hpe R>¡. Aphs®L$ 

L$p¡W$p_p `u-M„X$dp„ A¡L$ hp„L$uQ|„L$u f¡Mp (zigzag line) v$ip®hu iL$pe R>¡. Ap hp„L$uQ|„L$u f¡Mp_u dv$v$\u d|mÖìep¡_p 

`pf„`pqfL$ ÓZ âL$pf Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ õ`óV$`Z¡ v$ip®hu iL$pe R>¡. hp„L$uQ|„L$u f¡Mp_u qL$_pfuA¡ ^psyk×i 

d|mÖìep¡ R>¡. hp„L$uQ|„L$u f¡Mp_u X$pbu bpSy>A¡ b^u ^psy Äepf¡ S>dZu bpSy>A¡ b^u A^psy R>¡. 

Ap ŷr_L$ Aphs®L$ L$p¡W$pdp„ d|mÖìep¡_p õ\p__p Ap^pf¡...

1. d¡ÞX¡$guìl_p Aphs®L$ L$p¡W$pdp„ Dcp¡ \e¡g L$p¡bpëV$ 

(59Co) A_¡ r_L$g (59Ni)_p õ\p_ rhjeL$ âñ 

Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ L$C fus¡ DL¡$gpep¡ ? 

2. 35Cl A_¡ 37C1 kdõ\pr_L$p¡_y„ õ\p_ Ap^yr_L$ 

Aphs®L$ L$p¡W$pdp„ L$C fus¡ r_ròs \ey„ ? 

3. ¾$p¡rdAd 52Cr A_¡ d¢N¡_uT  55Mn  Ap b¡ 

d|mÖìep¡ hÃQ¡ 53 A\hp 54 `fdpÏcpf 

^fphsp d|mÖìep¡ lp¡C iL¡$ L¡$ ? 

4. Ap^yr_L$ Aphs®L$ L$p¡W$pdp lpeX²$p¡S>__¡ L$ey„ õ\p_ 

Ap`hy„ Å¡CA¡ A¡d sd_¡ gpN¡ R>¡ ? l¡gp¡S>__p 

NZ 17dp„ L¡$ ApëL$gu ^psy_p NZ 1dp„ ?

17 17

2524

dNS> Qgphp¡.
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Ap^yr_L$ Aphs®L$ L$p¡W$p¡ A_¡ d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$`Z

(Modern periodic table : electronic configuration 
of the elements)
 A¡L$ Aphs®_dp„ bpSy>-bpSy>dp„ Aph¡gp d|mÖìep¡_p 
NyZ^d®dp„ \p¡X$p¡L$ afL$ lp¡e R>¡, Äepf¡ v|$f Aph¡gp d|mÖìep¡_p 
NyZ^d®dp„ OZp¡ afL$ lp¡e R>¡. A¡L$ NZ_p d|mÖìep¡_p                 

fpkperZL$ NyZ^dp£dp„ kpçe A_¡ âhZsp (¾$d/Gradation) 
S>Zpe R>¡. Ap^yr_L$ Aphs®L$ L$p¡W$pdp„  NZ A_¡ Aphs®_dp„ 
fl¡gu rhrióV$sp d|mÖìep¡_p Bg¡¼V²$p¡_ k„ê$`Z_¡ L$pfZ¡ R>¡. 
A¡L$pv$ d|mÖìe_¡ Ap^yr_L$ Aphs®L$ L$p¡W$p_p L$ep NZdp„ A_¡ 
Aphs®_dp„ õ\p_ Ap`hy„ s¡ s¡_p Bg¡¼V²$p¡_ k„ê$`Z `f\u _½$u  

\pe R>¡.

 92 `fdpÏ¾$dp„L$ ^fphsp         
eyf¡r_Ad `R>u_p b^p d|mÖìep¡ 
(`fdpÏ¾$dp„L$ 93 \u 118) dp_h- 
r_rd®s R>¡. Ap b^p d|mÖìep¡      
qL$fZp¡Ðkpfu A_¡ Aõ\peu lp¡hp\u 
s¡d_p¡ Æh_L$pm M|b Ap¡R>p¡ R>¡. 

NZ A_¡ Bg¡¼V²$p¡_ k„ê$`Z (Groups and electronic configuration)

 sd_¡ Ýep_dp„ Aphi¡ L¡$ NZ 1 A¡V$g¡ ApëL$gu ^psy_p kd|ldp„ b^p d|mÖìep¡_p b„^_p„L$-Cg¡¼V²p¡Þk_u k„¿ep 

A¡L$kdp_ R>¡. s¡dS> L$p¡C`Z A¡L$ NZ_p d|mÖìep¡ Å¡CA¡ sp¡ s¡d_p b„̂ _p„L$-Cg¡¼V²$p¡Þk_u k„¿ep A¡L$kdp_ lp¡hp_y„ 

S>Zpi¡. v$p.s. b¡qfrgAd (Be), d¡Á_¡riAd (Mg)A_¡ L¡$[ëiAd (Ca) d|mÖìep¡ NZ 2dp„ A¡V$g¡ L¡$ ApëL$gu 

d©v$p ^psy_p kd|ldp„ R>¡. s¡d_u bpü L$npdp„ b¡ Bg¡¼V²$p¡_ R>¡. s¡d S> NZ 17dp„_p A¡V$g¡ L¡$ l¡gp¡S>_ kd|l_p 

aëeyAp¡qf_ (F) A_¡ ¼gp¡qf_ (Cl) hN¡f¡ d|mÖìep¡_u bpüsd L$npdp„ kps Bg¡¼V²$p¡_ R>¡. L$p¡B`Z NZdp„ D`f\u 

_uQ¡ S>sp„ Bg¡¼V²$p¡__u A¡L$ A¡L$ L$np h^su Åe R>¡. Ap `f\u Ap`Z¡ A¡d L$lu iL$uA¡ L¡$, bpüsd L$np_y„ Bg¡¼V²$p¡_ 

k„ê$`Z Ap^yr_L$ Aphs®_ L$p¡W$p_p s¡ NZ_u rhrióV$sp R>¡. S>¡d S>¡d Ap`Z¡ A¡L$pv$ NZdp„ D`f\u _uQ¡ AphuA¡ 

s¡d s¡d L$np_u k„¿ep h^¡ R>¡. 

1. Ap^yr_L$ Aphs®L$ L$p¡W$p_y„ (L$p¡óV$L$ 2.7) _y„ Ahgp¡L$_ L$fu_¡ NZ 1dp„_p d|mÖìep¡_p 

_pdp¡ A¡L$_u _uQ¡ A¡L$ gMp¡

2.  Ap NZ_p `l¡gp Qpf d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$`Z gMp¡. 

3.  sd_¡ s¡d_p Bg¡¼V²$p¡_ k„ê$`Zdp„ iy„ kdp_sp Å¡hp dm¡ R>¡ ?

4. Ap Qpf d|mÖìep¡dp„ L¡$V$gp b„^_p„L$ Bg¡¼V²$p¡_ R>¡ ?

NZ A_¡ Aphs®__u rhrióV$sp 
 d|mÖìep¡_p NyZ^d®_u syg_p L$fsp 
Aphs®L$ L$p¡W$p_p NZ A_¡ Aphs®__u 
rhrióV$sp Ýep_dp„ Aph¡ R>¡. A¡L$pv$ rhrióV$ 
NZ_p v$f¡L$ d|mÖìep¡_p rhrh^ NyZ^dp£dp„ 

kdp_sp A_¡ âhZsp (¾$d/Gradation) 
lp¡e R>¡. dpÓ A¡L$pv$ rhrióV$ Aphs®_dp„ 
A¡L$ R>¡X$p\u buÅ R>¡X$p ky^u (v$p.s.X$pbu 
bpSy>\u S>dZu bpSy>) S>sp„ d|mÖìep¡_p 
NyZ^d®dp„ ¾$rdL$ a¡fapf \pe R>¡. 

Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ ..
1.  d|mÖìep¡_¡ s¡d_p `fdpÏ¾$dp„L$_p QY$sp ¾$d¡ Np¡W$hhpdp„ 

Apìep R>¡. 
2. Ecp õs„c_¡ NZ L$l¡hpe R>¡. Ly$g NZ 18 R>¡. A¡L$ NZ_p 

d|mÖìep¡_p fpkperZL$ NyZ^dp£dp„ kdp_sp A_¡ âhZsp  

(¾$d/Gradation) lp¡e R>¡. 
3. ApX$u lfp¡m_¡ Aphs®_ L$l¡hpe R>¡. Ly$g 7 Aphs®_ R>¡. A¡L$ 

Aphs®__p A¡L$ R>¡X$p\u buÅ R>¡X¡$ S>CA¡ s¡d s¡d 
d|mÖìep¡_p NyZ^d® ^ud¡ ^ud¡ bv$gpe R>¡.

iy„ sd¡ ÅZp¡ R>p¡ ? 

L$lp¡ Å¡CA¡ !
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2.7  Ap^yr_L$ Aphs®L$ L$p¡W$p¡

Aphs®_ A_¡ Bg¡¼V²$p¡_ k„ê$`Z (Periods and electronic configuration)

1. Ap^yr_L$ Aphs®L$ L$p¡W$p_y„ r_funZ L$fsp„ S>Zpe R>¡ L¡$ Li, Be, B, C, N, O, F 
A_¡ Ne Ap d|mÖìep¡ Aphs®_- 2dp„ R>¡. s¡ b^p_y„ Bg¡¼V²$p¡_ k„ê$`Z gMp¡.

2.  Ap d|mÖìep¡_p b„^_p„L$ Bg¡¼V²$p¡__u k„¿ep A¡L$ kdp_ R>¡ L¡$ ? 

3.  s¡d_u L$np_u k„¿ep kdp_ R>¡ L¡$ ? 

 sd_¡ A¡hy„ Ýep_dp„ 

Aphi¡ L¡$ Ap d|mÖìep¡dp„ 

b„^_p„L$ Bg¡¼V²$p¡__u k„¿ep 

Sy>v$u Sy>v$u R>¡. `Z s¡d_u 

L$np_u k„¿ep kfMu R>¡. 

sdpfp Ýep_dp„ Apìey„ li¡ L¡$ 

Aphs®L$dp„ X$pbu bpSy>\u 

S>dZu bpSy>A¡ S>CA¡ Ðepf¡ 

`fdpÏ¾$dp„L$ A¡L$ S>¡V$gp¡  

h^¡ R>¡. s¡dS> b„^_p„L$ 

Bg¡¼V²$p¡__u k„¿ep `Z A¡L$ 

S>¡V$gu h^¡ R>¡.

s-M„X$

f-M„X$

p-M„X$

d-M„X$

`fdpÏ¾$dp„L$
k„op
_pd

`fdpÏcpfp„L$

`p¡Vµ$riAd `fdpZy AfNp¸_ `fdpZy

Be
2,2
Mg
2,8,2
Ca
2,8,8,2
Sr

Ba

Ra

H
1
Li
2,1
Na
2,8,1
K
2,8,8,1

B
2,3

C
2,4

N
2,5

O
2,6

F
2,7

Al
2,8,3

Si
2,8,4

P
2,8,5

S
2,8,6

Cl
2,8,7

He
2
Ne
2,8
Ar
2,8,8

1

2

3

4

5

6

7

       1             2                  13           14           15             16           17            18

2.8  _hy„ Aphs®_ - _hu L$np 

#

*

*

#

L$lp¡ Å¡CA¡ !
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 Ap`Z¡ A¡d L$lu iL$uA¡ L¡$, S>¡ d|mÖìep¡dp„ Bg¡¼V²$p¡_ ^fphsu L$np_u k„¿ep A¡L$kdp_ lp¡e R>¡ s¡ d|mÖìep¡ A¡L$ 

S> Aphs®_dp„ lp¡e R>¡. buÅ Aphs®_dp„ Li, Be, B, C, N, O, F A_¡ Ne S>¡hp d|mÖìep¡_u K A_¡ L Ap b¡ 

L$npdp„ Bg¡¼V²$p¡_ lp¡e R>¡. ÓuÅ Aphs®_dp„ Aph¡gp Na, Mg, Al, Si, P, S, Cl A_¡ Ar S>¡hp d|mÖìep¡dp„  K, L 
A_¡ M  Ap ÓZ L$npdp„ Bg¡¼V²$p¡_ lp¡e R>¡. Ap d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$`Z gMp¡ A_¡ Mpsfu L$fp¡. Ap^yr_L$ Aphs®L$ 
L$p¡W$pdp„ A¡L$ Aphs®_dp„ X$pbu bpSy>A¡\u S>dZu bpSy>A¡ S>sp bpüsd L$npdp„ Bg¡¼V²$p¡_ cfhpdp„ Aph¡ R>¡. _hy„ 

Aphs®_ iê$ \sp _hu Bg¡¼V²$p¡_ L$np cfphp_u iê$Aps \pe R>¡. (L$p¡óV$L$ 2.8)
 `l¡gp ÓZ Aphs®_dp„_p d|mÖìep¡_u k„¿ep L$np_u Bg¡¼V²$p¡_ ^pfL$sp A_¡ Bg¡¼V²$p¡_ AóV$L$_p r_ed `f\u 
_½$u \pe R>¡. (L$p¡óV$L$ 2.9)

1. Bg¡¼V²$p¡_ L$np K, L, M dp„ ‘n’ _u qL„$ds L¡$V$gu R>¡ ? 
2. A¡L$ Bg¡¼V²$p¡_ L$npdp„ h^pf¡dp„ h^pf¡ L¡$V$gp Bg¡¼V²$p¡_ kdphu iL$pe ? k|Ó gMp¡. 

3. K, L A_¡ M L$np_u h^ydp„ h^y Bg¡¼V²$p¡_ ^pfL$sp ip¡^p¡.

L$np n  2n2 Bg¡¼V²$p¡_ 
^pfL$sp

K 1 2x12 2

L 2 2x22 8

M 3 2x32 18

N 4 2x42 32

2.9 Bg¡¼V²$p¡_ L$np_u Bg¡¼V²$p¡_ ^pfL$sp

 L$np_u Bg¡¼V²$p¡_ ^pfL$sp A_ykpf `l¡gp Aphs®_dp„ 2 
d|mÖìep¡ R>¡ A_¡ buÅ Aphs®_dp„ 8 d|mÖìep¡ R>¡. Bg¡¼V²$p¡_ 
AóV$L$sp r_ed A_ykpf ÓuÅ Aphs®_dp„ `Z 8 d|mÖìep¡ 
R>¡. ApNm_p Aphs®_dp„ Bg¡¼V²$p¡_-k„¿ep r_e„rÓs L$f_pf 
buÅ L¡$V$gpL$ OV$L$ R>¡, s¡_p¡ rhQpf ApNm_p ^p¡fZdp„ L$fu 
iL$pi¡.
   d|mÖìep¡_u fpkperZL$ q¾$epiugsp s¡_p b„^_p„L$ 
Bg¡¼V²$p¡__u k„¿ep A_¡ b„^_p„L$-L$np L$C R>¡ s¡_p ̀ f\u _½$u    

\pe R>¡. 

1. d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$`Z A_¡ s¡d_p b„^_p„L$ hÃQ¡ ip¡ k„b„^ R>¡ ?
2.  b¡qfrgAd_p¡ `fdpÏ¾$dp„L$ 4 R>¡ A_¡ Ap¡[¼kS>__p¡ `fdpÏ¾$dp„L$ 8 R>¡. b„_¡_y„ 

Bg¡¼V²$p¡_ k„ê$`Z gMp¡ A_¡ s¡ `f\u s¡ b„_¡_p b„^_p„L$ _½$u L$fp¡. 

 Ap b„_¡ bpbsp¡_u dprlsu Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ d|mÖìep¡_y„ õ\p_ ¼ep„ R>¡ (¼ep NZdp„ A_¡ ¼ep    
Aphs®_dp„) s¡_p `f\u dm¡ R>¡. s¡\u d|mÖìep¡_p Aæepkdp„ Ap^yr_L$ Aphs®L$ L$p¡W$p¡ AÐe„s D`ep¡Nu R>¡. 

Ap^yr_L$ Aphs®L$ L$p¡W$p_y„ Aphs®L$ hgZ (Periodic trends in the modern periodic table)
 Ap^yr_L$ Aphs®L$ L$p¡W$p_p A¡L$pv$ Aphs®_ A\hp A¡L$pv$ NZdp„_p d|mÖìep¡_p NyZ^dp£_u syg_p L$fsp     
s¡d_pdp„ \sp a¡fapfdp„ AdyL$ r_erdssp S>Zpe R>¡. s¡_¡ S> Ap^yr_L$ Aphs®L$ L$p¡W$p_y„ Aphs®L$ hgZ L$l¡ R>¡. Ap`Z¡ 
Ap ^p¡fZdp„ dpÓ d|mÖìep¡_p b„^_p„L$, `fdpÏ_y„ L$v$ A_¡ ^psy-A^psy NyZ^d® Ap ÓZ NyZ^dp£dp„_p Aphs®L$    
hgZ_p¡ rhQpf L$fuiy„.

b„^_p„L$ (Valency) ः d|mÖìep¡_p AÏ_u bpüsd L$npdp„ fl¡gp Bg¡¼V²$p¡_ `f\u A¡V$g¡ L¡$ b„^_p„L$ Bg¡¼V²$p¡__u 
k„¿ep `f\u d|mÖìep¡_p¡ b„^_p„L$ _½$u \pe R>¡ s¡ sd¡ `pR>gp ^p¡fZdp„ Å¡ey„ R>¡.

3. Ap^yr_L$ Aphs®L$ L$p¡W$p_¡ Ap^pfc|s dp_u_¡ s¥epf L$f¡g bpSy>_p L$p¡W$pdp„_p `l¡gp 20 d|mÖìep¡_y„ Bg¡¼V²$p¡_ 
k„ê$`Z k„op_u _uQ¡ gMu s¡_u _uQ¡ s¡ d|mÖìe_p¡ b„^_p„L$ gMp¡. (Qp¡fkdp„ v$ip®ìep dyS>b)  

4.   A¡L$ Aphs®_dp„ X$pbu bpSy>\u S>dZu bpSy> S>sp b„^_p„L$dp„ \sp a¡fapfdp„ L$e„y Aphs®L$ hgZ R>¡. Aphs®_ 2 
A_¡ Aphs®_ 3 _p¡ k„v$c® gC_¡ sdpfp¡ DÑf õ`óV$ L$fp¡. 

5.  A¡L$ NZdp„ D`f\u _uQ¡ S>sp„ b„^_p„L$dp„ \sp a¡fapf_y„ Aphs®L$ hgZ L$e„y R>¡ ? NZ 1 A_¡ NZ 2 s¡dS> NZ 

18 _p¡ k„v$c® gC_¡ sdpfp¡ DÑf õ`óV$ L$fp¡. 

rhQpf L$fp¡.

epv$ L$fp¡.
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1. Ap^yr_L$ Aphs®L$ L$p¡W$p¡ Å¡C D`f_p d|mÖìep¡_p¡ NZ L$lp¡.
2. D`f_p d|mÖìep¡_u AÏrÓÄep_p QY$sp ¾$ddp„ D`f\u _uQ¡ A¡ ̀ Ý^rs\u 
 dp„X$Zu L$fp¡.

3. Ap dp„X$Zu Ap^yr_L$ Aphs®L$ L$p¡W$p_p NZ 1_p ApL©$rsb„^ kp\¡ dmsu Aph¡ R>¡ L¡$ ?
4. D`f_pdp„\u kp¥\u dp¡V$p¡ A_¡ kp¥\u _p_p¡ AÏ ^fphsp d|mÖìep¡ ¼ep ?
5. A¡L$ NZdp„ D`f\u _uQ¡ S>sp AÏrÓÄepdp„ \sp a¡fapfdp„ ¼e„y hgZ Å¡hp dm¡ R>¡ ?

 sd_¡ Å¡hp dmi¡ L¡$ NZdp„ _uQ¡ S>CA¡ s¡d `fdpÏ L$v$ h^¡ R>¡. s¡_y„ L$pfZ A¡ R>¡ L¡$ NZdp„ _uQ¡ S>sp _hu 
L$np_p¡ cpf h^¡ R>¡. s¡\u bpüsd Bg¡¼V²$p¡_ A_¡ AÏL¡$ÞÖ hÃQ¡_y„ A„sf h^¡ R>¡. s¡_y„ `qfZpd A¡ R>¡ L¡$ L¡$[ÞÖe âcpf 

h^sp `fdpÏ L$v$ h^sy„ Åe R>¡.

k„op
`fdpÏ¾$dp„L

Bg¡¼V²$p¡_ k„ê$`Z 
b„^_p„L$ 

19K
2, 8, 8, 1

1

`fdpÏ_„y L$v$ (Atomic size)
 L$v$ A¡ Öìe_p¡ d|mc|s NyZ^d® R>¡. s¡ Ap`Z¡ `pR>gp ^p¡fZdp„ Å¡ey„ R>¡. AÏ_y„ L$v$ s¡_u rÓÄep hX¡$ v$ip®hpe 

R>¡. AÏ_u rÓÄep A¡V$g¡ AÏ_p L¡$ÞÖ A_¡ bpüsd L$np hÃQ¡_y„ A„sf.

d|mÖìe                ः  O     B        C    N      B      Li
`fdpÏrÓÄep (pm) ः 66    88     77   74     111   152

 sd_¡ Ýep_dp„ Aphi¡ L¡$ Aphs®_dp„ 

X$pbu bpSy>\u S>dZu bpSy> S>sp `fdpÏ_u 

rÓÄep Ap¡R>u \su Åe R>¡. A¡_y„ L$pfZ Ap 

dyS>b R>¡. A¡L$ Aphs®_dp„ X$pbu bpSy>\u 

S>dZu bpSy> S>sp„ `fdpÏ¾$dp„L$ A¡L$-A¡L$ 

S>¡V$gp¡ h^¡ R>¡, A¡V$g¡ L¡$ L¡$ÞÖ `f_p¡ ^_ âcpf 

A¡L$ A¡L$ A¡L$d\u h^¡ R>¡. s¡ âdpZ¡ Dd¡fpsp¡ 

Bg¡¼V²$p¡_ bpüsd L$npdp„ S>dp \pe R>¡. 

h^¡gp L¡$ÞÖue ^_âcpf_p L$pfZ¡ Bg¡¼V²$p¡_ 

L¡$ÞÖ sfa h^y âdpZdp„ M¢Qpe R>¡ A_¡ s¡\u 

`fdpÏ L$v$ Ap¡Ry>„ \sy„ Åe R>¡. 

 bpSy>dp„ L¡$V$gpL$ d|mÖìep¡ A_¡ s¡d_u 

AÏrÓÄep Ap`¡gu R>¡. 
d|mÖìe                  :  K       Na      Rb     Cs      Li
`fdpÏrÓÄep (pm)  :  231    186     244   262     151

 `fdpÏ_u rÓÄep ìe¼s L$fhp dpV¡$ _¡_p¡duV$f 

L$fsp„ `Z _p_p¡ A¡L$d r`L$p¡duV$f (pm) h`fpe 

R>¡. (1 pm = 10-12m)
 bpSy>dp„ L¡$V$gpL$ d|mÖìep¡ A_¡ s¡d_u 

AÏrÓÄep Ap`¡gu R>¡. 

1 18

1

2

3

4

 2           13        14         15         16         17

dNS> Qgphp¡.

1. Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ Å¡C_¡ D`f_p d|mÖìep¡_y„ 
Aphs®_ L$lp¡. 

2.  D`f_p d|mÖìep¡ AÏrÓÄep_p Dsfsp ¾$ddp„ Np¡W$hp¡. 
3.  Ap dp„X$Zu Ap^yr_L$ Aphs®L$ L$p¡W$p_p buÅ Aphs®__p 

ApL©$rsb„^ kp\¡ dmsu Aph¡ R>¡ L¡$ ?
4.  D`f `¥L$u kp¥\u dp¡Vp¡ A_¡ kp¥\u _p_p¡ AÏ ^fphsp 

d|mÖìep¡ ¼ep ? 
5.  A¡L$ Aphs®_dp„ X$pbu bpSy>\u S>dZu bpSy> S>sp 

AÏrÓÄep_p a¡fapfdp„ L$e„y hgZ Å¡hp dm¡ R>¡ ?

dNS> Qgphp¡.
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^psy-A^psy NyZ^d® (Metallic - Nonmetallic character)
1. ÓuÅ Aphs®_dp„_p d|mÖìep¡ Sy>Ap¡. s¡d_y„ ^psy A_¡ A^psydp„ hN}L$fZ L$fp¡.  

2. Aphs®L$ L$p¡W$pdp„ ^psy L$C bpSy>dp„ R>¡ ? X$pbu L¡$ S>dZu? 

3. Aphs®L$ L$p¡W$p_u L$C bpSy> A^psy Å¡hp dm¡ R>¡ ? 

 A¡hy„ Å¡hp dm¡ R>¡ L¡$ kp¡qX$Ad, d¡Á_¡riAd S>¡hp ^psyê$` d|mÖìep¡ X$pbu bpSy>A¡ R>¡. këaf, ¼gp¡fu_ S>¡hp 
A^psyê$` d|mÖìep¡ S>dZu bpSy>A¡ R>¡. Ap b„_¡ âL$pfp¡dp„ rkrgL$p¡_ A¡ ^psyk×i d|mÖìe R>¡. Aphp¡ S> ApL©$rsb„^ 

AÞe Aphs®_dp„ `Z Å¡hp dm¡ R>¡. 

 Aphs®_ L$p¡W$pdp„ A¡L$ hpL$u-Q|„L$u f¡Mp ̂ psy_¡ A^psy L$fsp Sy>v$u L$f¡ R>¡ A¡d S>Zpe R>¡. Ap f¡Mp_u X$pbu bpSy>A¡ 
^psy. S>dZu bpSy>A¡ A^psy A_¡ f¡Mp_u qL$_pfuA¡ ^psyk×i. Ap âL$pf¡ d|mÖìep¡_u dp„X$Zu L$f¡gu Å¡hp dm¡ R>¡. 

Aphy„ ip dpV¡$ \ey„ ?

 ^psy A_¡ A^psy_p rhrióV$ fpkperZL$ NyZ^dp£_u syg_p L$fu Sy>Ap¡. kpv$p Aper_L$ k„ep¡S>_p¡_p fpkperZL$ 

k|Ó `f\u A¡hy„ S>Zpe R>¡ L¡$ s¡dp„_p ^_pe_ ^psydp„\u A_¡ F>Zpe_ A^psydp„\u b_¡gp¡ lp¡e R>¡. Ap `f\u kdÅe 

R>¡ L¡$, ^psy_p `fdpÏ_u âh©rÑ `p¡sp_p¡ b„^_p„L$ Bg¡¼V²$p¡_ Nydphu_¡ ^_pe_ b_hp_u lp¡e R>¡. s¡_¡ S> d|mÖìep¡_u 

rhÛys O_sp L$l¡ R>¡. s¡\u DgVy„$ A^psy_p `fdpÏ_u âh©rÑ blpf\u Bg¡¼V²$p¡_ blpf_u L$npdp„ õhuL$pfu_¡ F>Zpe_ 

b_hp_u lp¡e R>¡. Ap`Z¡ `l¡gp„ S> Å¡ey„ L¡$, Ape_p¡_p Ddv$phpey_y„ Bg¡¼V²$p¡_ k„ê$`Z õ\peu lp¡e R>¡. blpf_u      

L$npdp„\u Bg¡¼V²$p¡_ Nydphhp_u A\hp Bg¡¼V²$p¡_ õhuL$pfhp_u `fdpÏ_u ndsp L¡$hu fus¡ _½$u \pe R>¡ ? L$p¡C`Z 

`fdpÏ_p b^p S> Bg¡¼V²$p¡_, s¡d_p `f ^_âcpfu L¡$ÞÖ_p L$pfZ¡ âey¼s \sp ApL$j®Z bm_¡ L$pfZ¡ `fdpZydp„ 

kdphu fpMhpdp„ Aph¡ R>¡. blpf_u L$npdp„_p Bg¡¼V²$p¡_ A_¡ AÏL¡$ÞÖ hÃQ¡ A„v$f_u L$npdp„_p Bg¡¼V²$p¡_ lp¡hp\u 

b„^_p„L$ Bg¡¼V²$p¡_ `f ApL$j®Z bm âey¼s L$f_pf `qfZpdu L¡$[ÞÖe âcpf d|m_p L¡$[ÞÖe âcpf L$fsp \p¡X$p¡ Ap¡R>p¡ 

lp¡e R>¡. ^psydp„ b„^_p„L$ Bg¡¼V²$p¡__u k„¿ep Ap¡R>u (1 \u 3) lp¡e R>¡ A_¡ Ap b„^_p„L$ Bg¡¼V²$p¡_ `f âey¼s \_pfp¡ 

`qfZpdu L¡$[ÞÖe âcpf Ap¡R>p¡ lp¡e R>¡. b„_¡ OV$L$p¡_p A¡L$rÓs `qfZpd ê$`¡ ^psydp„ b„^_p„L$ Bg¡¼V²$p¡_ Nydphu_¡        

õ\peu Ddv$p-hpey k„ê$`Z ^fphsp ^_pe_ b_hp_u âh©rÑ lp¡e R>¡.  d|mÖìep¡_u Ap âh©rÑ A\hp rhÛys O_sp 

A¡V$g¡ L¡$ s¡ d|mÖìep¡_p ^psy-NyZ^d® lp¡e R>¡.

1. Ap¡R>u \su Åsu `fdpÏrÓÄep 
2. h^su S>su rhÛys F>Zsp A_¡ A^psy NyZ^d® 
3. Ap¡R>u \su S>su rhÛys O_sp A_¡ ^psy NyZ^d® 
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BÞV$f_¡V$ dpfp¡ rdÓ 1. r_[ó¾$e hpey d|mÖìep¡.
2. rhrh^ d|mÖìep¡_p D`ep¡N

dprlsu d¡mhp¡ A_¡ AÞep¡_¡ d¡g L$fp¡.

1. d|mÖìep¡_p A^psy NyZ^d® L$ep L$pfZ¡ lp¡e 
R>¡? 

2. Aphs®_dp„ X$pbu bpSy>\u S>dZu bpSy> 
S>sp d|mÖìep¡_p A^psy NyZ^d®dp„ a¡fapfdp„ 
L$ey„ hgZ A`¡rns R>¡? 

3. NZdp„ D`f\u _uQ¡ S>sp d|mÖìep¡_p 
A^psy-NyZ^d®_p a¡fapfdp„ L$ey„ hgZ 

A`¡rns R>¡?
lµgp¡S>_ kd|l_u âhZsp/ ¾$d r_^p®fZ (Gradation in halogen family)
 NZ 17dp„ l¡gp¡S>_ kd|l_p kæep¡ R>¡. b^p_y„ kpdpÞe `Z¡ AÏk|Ó X2 R>¡. NZdp„ D`f\u _uQ¡ S>CA¡ Ðepf¡ 

s¡d_u cp¥rsL$ [õ\rsdp„ ¾$rdL$sp S>Zpe R>¡. ãgp¡qf_ (F2)  A_¡ ¼gp¡fu_ (Cl2)  hpey R>¡. b°p¡du_  (Br2) ÖphZ R>¡, 

sp¡ Apep¡qX$_ (I2) O_ R>¡.

1. L$p¡C`Z NZdp„ D`f\u _uQ¡ S>sp d|mÖìep¡_u rhÛys 
O_sp h^su Åe R>¡ A_¡ rhÛys F>Zsp Ap¡R>u \su 
Åe R>¡.

2. L$p¡C`Z Aphs®_dp„ X$pbu bpSy>\u S>dZu bpSy> S>sp 
d|mÖìep¡_u rhÛys F>Zsp h^su Åe R>¡ A_¡ rhÛys 
O_sp Ap¡R>u \su Åe R>¡.

3. d|mÖìe_u rhÛys O_sp A\hp rhÛys F>Zsp S>¡V$gu 
h^pf¡ s¡V$gu s¡_u q¾$epiugsp h^pf¡.

 Ap^yr_L$ Aphs®L$ L$p¡W$p_p õ\p_ `f\u d|mÖìep¡_p ^psy-NyZ^d®_y„ hgZ õ`óV$`Z¡ S>Zpe R>¡.
 `l¡gp A¡L$ NZ_p d|mÖìep¡_p ^psy-NyZ^d®_p¡ rhQpf L$fuA¡. A¡L$ NZdp„ D`f\u _uQ¡ S>sp _hu L$np 
Dd¡fpe R>¡ A_¡ L¡$ÞÖ s\p b„^_p„L$ Bg¡¼V²$p¡_ hÃQ¡_y„ A„sf h^sy„ Åe R>¡. s¡\u `qfZpdu L¡$[ÞÖe âcpf Ap¡R>p¡ \pe 
A_¡ b„^_p„L$ Bg¡¼V²$p¡_ `f_y„ ApL$j®Z bm Ap¡Ry>„ \pe R>¡. s¡_¡ L$pfZ¡ `fdpÏ_u b„^_p„L$ Bg¡¼V²$p¡_ Nydphhp_u âh©rÑ 
h^¡ R>¡¡. s¡dS> b„^_p„L$ Bg¡¼V²$p¡_ Nydphsp R>¡ëg¡\u buÆ L$np bpüsd b_¡ R>¡. Ap L$np `|Z® AóV$L$ lp¡hp_¡ L$pfZ¡ 
s¥epf \e¡gp ^_pe__¡ rhi¡j [õ\fsp âpàs \pe R>¡. s¡\u Bg¡¼V²$p¡_ Nydphhp_u `fdpÏ_u âh©rÑ lÆ h^¡ R>¡. 
b„^_p„L$ Nydphhp_u `fdpÏ_u âh©rÑ A¡V$g¡ S> ^psy-NyZ^d® s¡\u L$p¡C`Z NZdp„ D`f\u _uQ¡ S>sp d|mÖìep¡dp„ 
^psy NyZ^d® h^hp_y„ hgZ Å¡hp dm¡ R>¡. 
 A¡L$ Aphs®_dp„ X$pbu bpSy>\u S>dZu bpSy> S>sp bpüsd L$np s¡ S> fl¡ R>¡. dpÓ L¡$ÞÖ `f ^_cpf h^hp\u 
A_¡ AÏrÓÄep Ap¡R>u \su S>hp\u âey¼s \_pf `qfZpdu L¡$[ÞÖe cpf `Z h^¡ R>¡. s¡\u b„^_p„L$ Bg¡¼V²$p¡_         
Nydphhp_u ̀ fdpÏ_u âh©rÑ Ap¡R>u \su Åe R>¡. A¡V$g¡ L¡$ Aphs®_dp„ X$pbu bpSy>\u S>dZu bpSy> S>sp d|mÖìep¡_p¡ 
^psy-NyZ^d® Ap¡R>p¡ \sp¡ Åe R>¡. (Sy>Ap¡ L$p¡óV$L$ 2.10) 

 d|mÖìep¡_u ip¡^ A_¡ rhrh^ h¥opr_L$p¡_p L$pe® bpbs¡ N°„\pgedp„_p k„v$c® `yõsL$p¡_y„ hp„Q_ L$fp¡.
1.  Understanding Chemistry - C.N.R. Rao 
2.  The Periodic Table Book: A Visual Encyclopedia of the Elements

dNS> Qgphp¡.

 A¡L$ Aphs®_dp„ X$pbu bpSy>\u S>dZu bpSy> S>sp h^sp S>sp L¡$[ÞÖe cpf A_¡ Ap¡R>u \su S>su                        
`fdpÏrÓÄep Ap b„_¡ OV$L$p¡_¡ L$pfZ¡ b„^_p„L$ Cg¡¼V²$p¡Þk `f âey¼s \_pf `qfZpdu L¡$[ÞÖecpf h^sp¡ Åe R>¡ A_¡ 
b„^_p„L$ Bg¡¼V²$p¡__¡ h^y_¡ h^y ApL$j®Zbm hX¡$ `L$X$u fMpe R>¡. A¡_¡ S> `fdpÏ_u rhÛys F>Zsp L$l¡hpe R>¡. A¡L$ 
Aphs®_dp„ X$pbu bpSy>\u S>dZu bpSy> S>sp h^su S>su rhÛys F>Zsp_¡ L$pfZ¡ blpf\u Bg¡¼V²$p¡_ õhuL$pfu_¡ `|Z® 
AóV$L$ [õ\rsdp„_p F>Zpe_ b_hp_u `fdpÏ_u ndsp h^su Åe R>¡. d|mÖìep¡_u F>Zpe_ b_hp_u âh©rÑ    

A\hp rhÛys F>Zsp A¡V$g¡ d|mÖìep¡_p A^psy NyZ^d®. 

Ýep_dp„ fpMp¡. 
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 M  + 2H2O ® M (OH)2 + H2

 Ap ApëL$gu d©v$p ^psy_u `pZu kp\¡_u âq¾$ep v$ip®h_pf kh®kp^pfZ  fpkperZL$ kduL$fZ R>¡. buÅ 

NZdp„ D`f\u _uQ¡ Be ®  Mg ®  Ca ®  Sr ® Ba A¡d S>sp„ Ap ApëL$gu d©v$p ^psy_p fpkperZL$ 

NyZ^dp£_u kpçespdp„ ¾$rdL$sp S>ZpC Aph¡ R>¡. buÅ NZdp„ D`f\u _uQ¡ S>sp ApëL$gu d©v$p ^psy_u 

q¾$epiugsp h^su Åe R>¡ A_¡ kp\¡ âq¾$ep \hpdp„ klS>sp `Z h^su Åe R>¡. b¡qfrgAd_u (Be) `pZu 

kp\¡ âq¾$ep \su _\u. d¡Á_¡riAd_u (Mg) âq¾$ep `pZu_u bpó` kp\¡ \C iL¡$ R>¡, sp¡ L¡$[ëiAd (Ca), 
õV²$p¡[ÞiAd (Sr) A_¡ b¡qfAd (Ba) _u `pZu kp\¡_u âq¾$ep Ap¡fX$p_p DóZspdp_¡ S> h^y TX$`u \pe R>¡.

2. ep¡Áe `ep®e `k„v$ L$fu rh^p_ `|Z® L$fp¡.
 A. ApëL$gu ̂ psy_u bpüsd L$npdp„ Bg¡¼V²$p¡__u 

k„¿ep .......... R>¡. 
  (i) 1  (ii) 2  (iii) 3 (iv) 7 

 Ap. ApëL$gu d©v$p ^psy_p¡ b„^_p„L$ 2 R>¡. A¡V$g¡ 
Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ s¡_y„ õ\p_ 
..........dp„ R>¡.

  (i)  NZ 2   (ii)  NZ 16 
  (iii) Aphs®_ 2  (iv) X$u-M„X$

 B. d|mÖìe X_p ¼gp¡fpCX$_y„ AÏk|Ó XCl  R>¡. 
Ap k„ep¡S>_ DÃQ ÖphZp„L$ ^fph_pf ^_ 
R>¡. d|mÖìe X Aphs®L$ L$p¡W$p_p S>¡ NZdp„ 
li¡ s¡ NZdp„ _uQ¡_pdp„\u L$ey„ d|mÖìe li¡?

  (i)  Na (ii) Mg  (iii) Al (iv) Si

1. õs„c ¾$. 1 kp\¡ Å¡X$pe A¡ fus¡ õs„c ¾$. 2 A_¡ 3_u `y_:dp„X$Zu L$fp¡. 

õs„c ¾$. 1 õs„c ¾$. 2 õs„c ¾$. 3

i. ÓeL$
ii. AóV$L$
iii. `fdpÏ¾$dp„L$
iv. Aphs®_
v. AÏL¡$ÞÖ
vi. Bg¡¼V²$p¡_

A. b^p AÏdp„ lgL$p¡ A_¡ F>Zcpqfs L$Z 
Ap. A¡L$rÓs Öìedp_ A_¡ ^_âcpf 
B. `l¡gp A_¡ ÓuÅ AÏÖìedp__u kfpkfu 
C. ApW$dp d|mÖìe_p NyZ^d® `l¡gp S>¡hp 
D. AÏL¡$ÞÖ `f ^_âcpf 
E. AÏk|Ódp„ ¾$d¡¾$d¡ a¡fapf 

1. d¡ÞX¡$$guìl 
2. \p¡dk_ 
3. Þeyg¡ÞX$k
4. {$v$fap¡X®$ 
5. X$p¡b¡fpe_f 
6. dp¡S>g¡ 

 C. Ap^yr_L$ Aphs®_ L$p¡W$pdp„ A^psy ¼ep M„X$dp„ 
R>¡ ? 

  (i) s-M„X$     (ii) p-M„X$  
  (iii) d-M„X$  (iv) f-M„X$

3. A¡L$ d|mÖìe_y„ Bg¡¼V²$p¡_ k„ê$`Z 2, 8, 2 R>¡. A¡_p 
Ap^pf¡ _uQ¡_p âñp¡_p DÑf gMp¡. 

 A. Ap d|mÖìe_p¡ `fdpÏ¾$dp„L$ L¡$V$gp¡ R>¡ ?
 Ap. Ap d|mÖìe_p¡ NZ ¼ep¡ ? 
 B. Ap d|mÖìe ¼ep Aphs®_dp„ R>¡ ? 
 C. Ap d|mÖìe_p fpkperZL$ NyZ^d®                   

_uQ¡_pdp„\u ¼ep d|mÖìe S>¡hp li¡ ?        
   (L„$kdp„ `fdpÏ ¾$dp„L$ Ap`¡gp R>¡. )
  N (7), Be (4) , Ar (18), Cl (17)

õhpÝepe

iy„ sd¡ ÅZp¡ R>p¡ ? 
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4. Ap`¡gp ̀ fdpÏ¾$dp„L$_p Ap^pf¡ _uQ¡_p d|mÖìep¡_y„ 
Bg¡¼V²$p¡_ k„ê$`Z gMp¡. s¡ `f\u âñp¡_p DÑf 
õ`óV$uL$fZ krls gMp¡. 

 A. 3Li, 14Si, 2He, 11Na, 15P
  Ap `¥L$u ÓuÅ Aphs®_dp„ Aph¡gp d|mÖìep¡ 

L$ep ?  
 Ap. 1H,  7N, 20Ca, 16S, 4Be, 18Ar
  Ap `¥L$u buÅ NZdp„ Aph¡gp d|mÖìep¡    

L$ep ?
 B. 7N, 6C, 8O, 5B, 13Al
  Ap `¥L$u kp¥\u h^y rhÛysF>Z d|mÖìe L$ey„ ? 
 C. 4Be,  6C, 8O, 5B, 13Al
  Ap `¥L$u kp¥\u h^y rhÛys^_ d|mÖìe L$ey„ ? 
 D. 11Na, 15P, 17C1, 14Si, 12Mg
  Ap `¥L$u kp¥\u dp¡Vy„$ L$v$ (ApL$pf) ^fphsp¡ 

AÏ ¼ep¡ ?  
 E.  19K, 3Li, 11Na, 4Be
  Ap `¥L$u kp¥\u Ap¡R>u AÏrÓÄep ^fphsp¡ 

AÏ ¼ep¡ ? 
 A¡. 13A1, 14Si, 11Na, 12Mg, 16S
  Ap `¥L$u kp¥\u h^y ^psy-NyZ^d® ^fphsp 

d|mÖìe ¼ep ?
 A¥. 6C, 3Li, 9F, 7N, 8O
  Ap `¥L$u kp¥\u h^y A^psy-NyZ^d® ^fphsp 

d|mÖìe ¼ep ?
5. hZ®_ `f\u d|mÖìe_y„ _pd A_¡ k„op gMp¡. 
 A. kp¥\u _p_y„ L$v$ (ApL$pf) ^fphsp¡ `fdpÏ
 Ap. kp¥\u Ap¡R>p¡ `fdpÏ¾$dp„L$ ^fphsp¡ `fdpÏ
 B. kp¥\u h^y rhÛysF>Z `fdpÏ 
 C. kp¥\u Ap¡R>u AÏrÓÄep ^fphsp¡ Ddv$phpey 
 D. kp¥\u h^y q¾$epiug A^psy 

6. V|„$L$_p¢^ gMp¡. 
 A. d¡ÞX¡$guìl_p¡ Aphs®L$ r_ed 
 Ap. Ap^yr_L$ Aphs®L$ L$p¡W$p_u fQ_p 
 B. d¡ÞX¡$guìl A_¡ Ap^yr_L$ Aphs®L$ L$p¡W$pdp„ 

kdõ\pr_L$p¡_y„ õ\p_ 
7. h¥opr_L$ L$pfZp¡ gMp¡. 
 A. Aphs®_dp„ X$pbu bpSy>\u S>dZu bpSy> 

S>CA¡ s¡d `fdpÏrÓÄep Ap¡R>u \su Åe 
R>¡. 

 Ap. Aphs®_dp„ X$pbu bpSy>\u S>dZu bpSy> 
S>CA¡ s¡d ^psy-NyZ^d® Ap¡R>p¡ \sp¡ Åe 
R>¡. 

 B. NZdp„ D`f\u _uQ¡ S>CA¡ s¡d `fdpÏ- 
rÓÄeph^su Åe R>¡. 

 C. A¡L$ S> NZdp„_p d|mÖìep¡_p¡ b„^_p„L$ kdp_ 
lp¡e R>¡. 

 D. ÓuÆ L$np_u Bg¡¼V²$p¡_ ̂ pfL$sp 18 lp¡hp R>sp„ 
ÓuÅ Aphs®_dp„ a¼s 8 d|mÖìep¡ R>¡. 

8. Ap`¡gp hZ®_ `f\u _pd gMp¡. 
 A. K, L A_¡ M L$npdp„ Bg¡¼V²$p¡_ ^fphsy„ 

Aphs®_ 
 Ap. i|Þe b„^_p„L$ ^fphsp¡ NZ 
 B. 1 b„^_p„L$ ^fphsu A^psy_p¡ NZ 
 C. 1 b„^_p„L$ ^fphsu ^psy_p¡ NZ 
 D. 2 b„^_p„L$ ^fphsu ^psy_p¡ NZ 
 E. buÅ A_¡ ÓuÅ Aphs®_dp„_p ^psyk×i 
 A¡. ÓuÅ Aphs®_dp„_u A^psy 
 A¥. 4 b„^_p„L$ ^fphsp b¡ d|mÖìe 

D`¾$d : 
 b^p r_ó¾$ue hpey_p¡ D`ep¡N ip¡^p¡ A_¡ L$p¡óV$L$ 
s¥epf L$fu hN®dp„ gNpX$p¡. 
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epv$ L$fp¡.
1. d|mÖìep¡ A_¡ k„ep¡S>_p¡_p f¡Ï_p âL$pf ¼ep ¼ep R>¡ ?
2. d|mÖìep¡_p¡ b„^_p„L$ A¡V$g¡ iy„ ?

3. fpkperZL$ âq¾$ep A_¡ kduL$fZp¡ 

Ø fpkperZL$ âq¾$ep                       Ø  fpkperZL$ âq¾$ep_p g¡M__p r_ed
Ø  fpkperZL$ kduL$fZ k„syrgs L$fhy„     Ø  fpkperZL$ âq¾$ep_p âL$pf 

3. rhrh^ k„ep¡S>_p¡_p fpkperZL$ AZyk|Óp¡ gMhp dpV¡$ L$C dprlsu AphíeL$ R>¡ ? k„ep¡S>_p¡_y„ f¡Ïk|Ó L$C fus¡ 
gMu iL$pe R>¡ ?
d|mÖìep¡_p fpkperZL$ k„ep¡S>_p¡ L¡$hu fus¡ s¥epf \pe R>¡ s¡ Ap`Z¡ `pR>gp ^p¡fZdp„ Å¡ey„ R>¡. Ap`Z¡ A¡ `Z 

Å¡ey„ R>¡ L¡$ fpkperZL$ b„^ s¥epf L$fhp dpV¡$ â¡fL$ i[¼s lp¡e R>¡ A¡V$g¡ `|Z® AóV$L$[õ\rs_y„ Bg¡¼V²$p¡_ k„ê$`Z âpàs 
L$fhy„. ̀ |Z® AóV$L$ [õ\rs âpàs L$fhp dpV¡$ AÏ A¡L$ buSp kp\¡ b„^_p„L$ Bg¡¼V²$p¡__u g¡su-v¡$su A\hp s¡_u cpNuv$pfu 
(sharing) L$f¡ R>¡. 

fpkperZL$ âq¾$ep (Chemical Reaction)
18dp„ A_¡ 19dp„ isL$dp„ L¡$V$gpL$ h¥opr_L$p¡A¡ fpkperZL$ âq¾$ep_p k„v$c®dp„ d|mc|s âep¡N L$ep® lsp. s¡d_p 

âep¡Np¡ `f\u A¡hy„ rkÝ^ \ey„ L¡$ fpkperZL$ âq¾$ep \su hMs¡ k„fQ_p bv$gpe R>¡ A_¡ Ap a¡fapf L$pedu õhê$`_y„ 
lp¡e R>¡. Ap_p\u rhfyÝ^ cp¥rsL$ a¡fapf_p kde¡ Öìe_u dpÓ Ahõ\p A\hp ê$`dp„ a¡fapf \pe R>¡ A_¡ OZuhpf Ap 
a¡fapf s¡ kde `|fsp¡ S> lp¡e R>¡. 

_uQ¡_p L$p¡óV$L$dp„ Ap`¡gu OV$_pdp„ cp¥rsL$ A_¡ fpkperZL$ a¡fapf Ap¡mMp¡. 

3.1 L¡$V$guL$ OV$_p 
_p¢^ :  _uQ¡_u L©$rs rdÓp¡ kp\¡ S|>\dp„ L$fp¡. Äep„ AphíeL$sp lp¡e Ðep„ sdpfp rinL$_u dv$v$ gp¡.

kprlÐe/ D`L$fZ :  DóZspdp`L$, bpó``pÓ, rÓ`pC, NmZu, `funp_muAp¡ (V¡$õV$ 
 V$é|b), bÞk¡_ b_®f hN¡f¡.   

OV$_p cp¥rsL$ a¡fapf fpkperZL$ a¡fapf

1. bfa_y„ `pZudp„ ê$`p„sf \hy„

2. Mp¡fpL$ f„^php¡

3. am_y„ `pL$hy„

4. v|$^_y„ v$l]dp„ ê$`p„sf \hy„

5. `pZu_y„ bpó`uch_ \hy„

6. S>W$fdp„ AÞ__y„ `pQ_ \hy„

7. X$pdf_u Np¡mu lhpdp„ Myëgu fpMsp s¡_p¡ ApL$pf _p_p¡ \pe R>¡. 

8. ilpbpv$u `Õ\f/L$X$à`p `f tgby_p fk_p X$pO `X¡$ R>¡. 

9. KQpC `f\u `X$sp L$pQ_u hõsy awV¡$ R>¡. 

fpkperZL$ `v$p\® : Q|_p_p¡ c|L$p¡, L$p¸`f këa¡V$, L¡$[ëiAd ¼gp¡fpBX$, `p¡V¸$riAd ¾$p¡d¡V$, S>ks_u fS>L$Z, kp¡qX$Ad 
L$pbp£_¡V$, \¸rgL$ A_lpeX²$pCX$ hN¡f¡. 

L©$rs : _uQ¡ v$ip®ìep dyS>b 1 \u 5 L©$rs L$fp¡. s¡dp„\u L©$rs 2 \u 4dp„ DóZspdp`L$_u klpesp\u DóZspdp_ 
dp`u_¡ s¡_u _p¢^ L$fp¡.

L$fu Sy>Ap¡.
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DóZspdp_, v$bpZ  S>¡hp `qfdpZp¡dp„ (Parameters) a¡fapf \hp_¡ L$pfZ¡ cp¥rsL$ a¡fapf (Physical 
change) \pe R>¡. OZu hpf cp¥rsL$ a¡fapf âÐephs} /DëV$phu iL$pe s¡hp (Reversible) lp¡e R>¡. cp¥rsL$ 

a¡fapfdp„ Öìep¡_u k„fQ_p s¡ S> fl¡ R>¡. v$p.s.bfa_¡ Nfd L$fsp„ s¡_y„ `pZudp„ ê$`p„sf \pe R>¡ A_¡ `pZu_¡ W„$Xy$ L$fsp„ 

s¡_y„ bfadp„ ê$`p„sf \pe R>¡. Ap\u rhfyÝ^, A¡L$pv$ âq¾$epdp„ Öìe_u  k„fQ_pdp„ a¡fapf \pe R>¡ Ðepf¡ s¡_¡ fpkperZL$ 

a¡fapf L$l¡ R>¡. Äepf¡ Ap`Z¡ A¡L$pv$ âq¾$ep A\hp OV$_p dpV$¡$ L¡$ fpkpreZL$ a¡fapf L$luA¡ Ðepf¡ s¡ k„b„r^s Öìedp„ L$p¡C 

fpkperZL$ âq¾$ep \su lp¡e R>¡.

L©$rs 1 \u 5_p r_funZ_p Ap^pf¡ _uQ¡_y„ L$p¡óV$L$ `|Z® L$fp¡.

L©$rs f„Ndp„ \sp¡ a¡fapf 
(Å¡ \sp¡ lp¡e sp¡)

hpey dy¼s \pe R>¡
(lp/_l])

DóZspdp_dp„ \sp¡ a¡fapf 
(Å¡ \sp¡ lp¡e sp¡)

a¡fapf_p¡ âL$pf 
(fpkperZL$/cp¥rsL$)

1
2
3
4
5

ip¡^p¡.
sdpfp v¥$r_L$ Æh_dp„ OV$su A_¡L$ OV$_pAp¡dp„ sd¡ S>¡ cp¥rsL$ A_¡ fpkperZL$ a¡fapf 

A_ychp¡ R>p¡ s¡_y„ r_funZ L$fu_¡ _p¢^ fpMp¡.

3.2 Q|_MX$u_¡ DóZsp Ap`hu. 

bÞk¡_ 
b_®f

bpó``pÓ

3.3 r_funZ L$p¡óV$L$ 

1.  bpó``pÓdp„ A¡L$ QdQp¡ Q|_p_p¡ c|L$p¡ (CaCO3) _pMp¡. s¡_¡ dp¡V$u c|fu 
Äep¡s\u cf`|f DóZsp Ap`p¡. 

2.  L$p¸`f këa¡V_p (CuSO4) ÖphZdp„ S>ks_u fS>L$Z (Zn dust) _pMp¡. 
3. b¡qfAd këa¡V$_p (BaSO4) ÖphZdp„ `p¡Vµ$riAd ¾$p¡d¡V$_y„  (K2CrO4)  

ÖphZ _pMp¡. 
4. Lµ$[ëiAd ¼gp¡fpCX$_p (CaCl2) ÖphZdp„ kp¡qX$Ad L$pbp£_¡V$_y„  

(Na2CO3) ÖphZ _pMp¡.
5. A¡L$ bpó``pÓdp„ \¸rgL$ A¸_lpeX²$pBX$ gp¡. NmZu_y„ dp¡Yy$ L$p`|k (ê$) \u 

b„^ L$fu s¡_¡ bpó``pÓ `f K^u d|L$p¡. lh¡ bpó``pÓ_¡ rÓ`pC `f d|L$u 
_p_u c|fu Äep¡s\u d„v$ DóZsp Ap`p¡. DóZsp Ap`su hMs¡ sd_¡ 
NmZu_u A„v$f iy„ Å¡hp dþey„ ? 

 v$f¡L$ L©$rs_y„ r_funZ _p¢^p¡. iy„ Å¡hp dþey„ ? 

fpkperZL$ âq¾$ep A¡V$g¡ A¡hu âq¾$ep S>¡ \su hMs¡ L¡$V$gpL$ `v$p\®_p fpkperZL$ b„^_y„ rhcpS>_ \C_¡ _hp 

fpkperZL$ b„^ s¥epf \pe R>¡ A_¡ s¡ ̀ v$p\®_y„ ê$`p„sf _hp ̀ v$p\®dp„ \pe R>¡. S>¡ ̀ v$p\® b„^ rhcpS>_ Üpfp fpkperZL$ 

âq¾$epdp„ klcpNu \pe R>¡ s¡_¡ âq¾$eL$ L$l¡hpe R>¡. s¡d S> fpkperZL$ âq¾$ep_p `qfZpd ê$`¡ _hp b„^ s¥epf \C_¡ 

_h¡kf\u s¥epf \_pf `v$p\®_¡ DÐ`pqv$s L$l¡hpe R>¡. v$p.s. L$p¡gkp_¡ lhp_u lpS>fudp„ kmNphsp L$pb®_ X$pep¡¼kpCX$ 

hpey s¥epf \pe R>¡ Ap A¡L$ fpkperZL$ âq¾$ep R>¡. Ap âq¾$epdp„ L$p¡gkp¡ (L$pb®_) A_¡ Ap¡[¼kS>_ (lhpdp„_p¡) 

âq¾$eL$ R>¡ A_¡ L$pb®_ X$peAp¡¼kpCX$ DÐ`pqv$s R>¡. fpkperZL$ âq¾$ep v$ip®hhp dpV¡$ fpkperZL$ kduL$fZ gMhpdp„ 

Aph¡ R>¡.

rÓ`pB

 Q|_MX$u
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fpkperZL$ kduL$fZp¡ (Chemical equations)
 `l¡gp„ A¡L$ fpkperZL$ âq¾$ep Å¡BA¡. L©$rs 2dp„ L$p¸`f këa¡V$_p (CuSO4) c|fp f„N_p ÖphZdp„ S>ks_u 
fS>L$Zp¡ (Zn dust) _pMsp S>ks këa¡V$_y„ (ZnSO4) f„Nlu_ ÖphZ s¡d S> gpgpi `X$sp f„N_p sp„bp_p L$Z 
s¥epf \pe R>¡. Ap fpkperZL$ âq¾$ep _uQ¡ âdpZ¡ k„rnàs ê$`dp„ gMu iL$pe R>¡.   

L$p¸`f këa¡V$_y„ S>gv$ ÖphZ + S>ks_u fS>L$Z  tTL$ këa¡V$_y„ S>gv$ ÖphZ + sp„by ..... (1)
Ap fus¡ iåv$_p õhê$`dp„ L$f¡gu fpkperZL$ kduL$fZ_u dp„X$Zu_¡ "ip[åv$L$ kduL$fZ' L$l¡hpe R>¡. 

Ap S> kduL$fZ_¡ fpkperZL$ k|Óp¡_p¡ D`ep¡N L$fu_¡ lSy> k„rnàs õhê$`dp„ _uQ¡ âdpZ¡ gMu iL$pe. 
CuSO4+ Zn                 ZnSO4  + Cu  ........(2)

fpkperZL$ kduL$fZ_y„ g¡M_
 fpkperZL$ kduL$fZ gMsu hMs¡ L¡$V$gpL$ r_edp¡ `pmhpdp„ Aph¡ R>¡ s¡ _uQ¡ dyS>b R>¡. 
1. fpkperZL$ kduL$fZ gMsu hMs¡ âq¾$eL$p¡ X$pbu bpSy>A¡ A_¡ DÐ`pqv$sp¡ S>dZu bpSy>A¡ gMhpdp„ Aph¡ R>¡. 
âq¾$eL$p¡\u DÐ`pqv$sp¡_u qv$ipdp„ S>sy„ bpZ Ap b„_¡_u hÃQ¡ v$p¡fhpdp„ Aph¡ R>¡. Ap bpZ fpkperZL$ âq¾$ep_u qv$ip 
v$ip®h¡ R>¡. 
2. Å¡ b¡ A\hp h^pf¡ âq¾$eL$p¡ A\hp DÐ`pqv$sp¡ lp¡e sp¡ s¡d_u hÃQ¡ hÑp (+) _u r_ip_u h`fpe R>¡. 
v$p.s. kduL$fZ (2)dp„ CuSO4 A_¡  Zn âq¾$eL$p¡ hÃQ¡ hÑp_u r_ip_u (+)v$ip®hu R>¡. s¡S> fus¡ ZnSO4 A_¡  
Cu DÐ`pqv$sp¡_u hÃQ¡ hÑp_u r_ip_u (+) v$ip®hu R>¡. 
3. fpkperZL$ kduL$fZ_¡ h^y dprlsuâv$ b_phhp dpV¡$ kduL$fZdp„ âq¾$eL$p¡ A_¡ DÐ`pqv$sp¡_u cp¥rsL$ Ahõ\p 

gMu_¡ v$ip®hhpdp„ Aph¡ R>¡. s¡d_u hpeyê$`, ÖphZê$` A_¡ O_ê$` Ahõ\p A_y¾$d¡ (g), (l) A_¡ (s) Anfp¡ hX¡$ 

L$p¦kdp„ gMu_¡ v$ip®hhpdp„ Aph¡ R>¡. s¡d S> Å¡ DÐ`pqv$s hpeyê$` lp¡e sp¡ (g) _¡ bv$g¡ á D`f_u qv$ip v$ip®hsp bpZ 

hX¡$ v$ip®hu iL$pe R>¡ A_¡ DÐ`pqv$s AÖpìe O_ê$` A¡V$g¡ L¡$ Ahn¡` lp¡e sp¡ (s) _¡ bv$g¡ â _uQ¡_u qv$ip v$ip®hsp 

bpZ hX¡$ v$ip®hu iL$pe R>¡. Å¡ âq¾$eL$p¡ A_¡ DÐ`pqv$sp¡ `pZudp„_p ÖphZ_p ê$`dp„ lp¡e sp¡ s¡_¡ S>gue ÖphZ L$l¡hpe 

R>¡. A_¡ s¡d_u ApNm (aq) Ap Anfp¡ L$p¦kdp„ gMu s¡d_u S>gue ÖphZ_u Ahõ\p v$ip®hhpdp„ Aph¡ R>¡. s¡ 

A_ykpf kduL$fZ (2) _y„ `y_g£M_ kduL$fZ (3) _p õhê$`dp„ _uQ¡ âdpZ¡ L$fhpdp„ Aph¡ R>¡.

CuSO4 (aq) + Zn (s)  ZnSO4 (aq) + Cu (s) + DóZsp .....(5)

4. Äepf¡ fpkperZL$ âq¾$ep \hp dpV¡$ blpf\u DóZsp Ap`hu `X¡$ R>¡ Ðepf¡ âq¾$epv$i®L$ bpZ_u D`f D rQŒ 
v$ip®hhpdp„ Aph¡ R>¡. v$p.s.Q|_MX$u_¡ Nfd L$fsp L$mu Q|_p¡ s¥epf \pe R>¡ s¡ âq¾$ep _uQ¡ âdpZ¡ gMhpdp„ Aph¡ R>¡.  

5. L¡$V$guL$ âq¾$epAp¡ \hp dpV¡$ rhrióV$ DóZspdp_, rhrióV$ v$bpZ, DÐâ¡fL$ S>¡hu ifsp¡ `|Z® \hu AphíeL$ lp¡e 
R>¡. Aphu ifsp¡ âq¾$epv$i®L$ bpZp¡_u _uQ¡ A\hp D`f v$ip®hhpdp„ Aph¡ R>¡. v$p.s. h_õ`rs s¡g_u 60 0C 

fpkperZL$ k|Ó_p¡ D`ep¡N L$fu_¡ fpkperZL$ âq¾$ep_u k„rnàs ê$`dp„ L$f¡gu dp„X$Zu_¡ fpkperZL$ kduL$fZ 

L$l¡hpe R>¡. D`f_p kduL$fZdp„ L$p¸`f këa¡V$ (CuSO4) A_¡ S>ks (Zn) âq¾$eL$p¡ R>¡. s¡d_u hÃQ¡ fpkperZL$ 

âq¾$ep \C_¡ k„`|Z®`Z¡ Sy>v$p NyZ^d® ̂ fphsp sp„bp_p L$Z (Cu) A_¡ f„Nlu_ tTL$ këa¡V$_y„  (ZnSo4) ÖphZ s¥epf 

\pe R>¡ s¡_¡ DÐ`pqv$s L$l¡ R>¡. âq¾$ep \pe Ðepf¡ âq¾$eL$ CuSO4_p Aper_L$ b„^_y„ rhcpS>_ \pe R>¡ s¡dS> DÐ`pqv$s  

ZnSO4 _p¡ Aper_L$ b„^ s¥epf \pe R>¡.  

CuSO4 (aq)+ Zn (s)            ZnSO4  (aq)+ Cu (s) ........(3)

s¡S> fus¡ L$p¸`f këa¡V$_p S>gue ÖphZ A_¡ S>ks_u fS>L$Z hÃQ¡ âq¾$ep \pe Ðepf¡ DóZsp blpf `X¡$ R>¡ s¡ 

_uQ¡ dyS>b v$ip®hhpdp„ Aph¡ R>¡.

DCaCO3(s)               CaO(s) + CO2á ..........(4)
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kp¡qX$Ad 
¼gp¡fpCX$_y„ ÖphZ

rkëhf _peV²¡$V$_y„ ÖphZ 

i„Ly$`pÓ

`funp_mu

hS>_L$p„V$p¡ 

3.4  kp¡qX$Ad ¼gp¡fpCX$ A_¡ rkëhf _peV²¡$V$_u âq¾$ep 

AgNO3(aq)+ NaCl(aq)  AgCl â+ NaNO3(aq) ........ (9)
                           (ka¡v$)

kprlÐe : `funp_mu, i„Ly$`pÓ, ÓpS>hy„ hN¡f¡.
fpkperZL$ `v$p\® : kp¡qX$ed ¼gp¡fpCX$, rkëhf _peV²¡$V$_p $ÖphZp¡.

rkëhf _peV²¡$V$_p¡ D`ep¡N dsv$p__u õepludp„ L$fhpdp„ Aph¡ R>¡.

L©$rs :
1. kp¡qX$ed ¼gp¡fpCX$_y„ ÖphZ i„Ly$`pÓdp„ gp¡ A_¡ rkëhf _peV²¡$V$_y„ ÖphZ `funp_mudp„ gp¡. 
2. `funp_mu_¡ v$p¡fu bp„̂ u_¡ s¡_¡ L$pmÆ |̀h®L$ i„Ly$̀ pÓdp„ d|L$p¡. fbf_y„ b|Q gNphu_¡ i„Ly$̀ pÓ_¡ lhpQyõs fus¡ b„̂  L$fp¡. 
3. hS>_L$p„V$p_u dv$v$\u i„Ly$`pÓ_y„ hS>_ L$fp¡.
4. lh¡ i„Ly$`pÓ_¡ Óp„ky„ L$fu_¡ `funp_mudp„_y„ ÖphZ i„Ly$`pÓ_p ÖphZdp„ d¡mhp¡.
5. i„Ly$`pÓ_y„ afu hS>_ L$fp¡. 

sd_¡ ip¡ a¡fapf Å¡hp dm¡ R>¡ ? L$p¡C AÖpìe `v$p\® s¥epf \ep¡ L¡$ ? hS>_dp„ L„$C a¡fapf \ep¡ L¡$?
D`f_u L©$rs dpV¡$ ip[åv$L$ kduL$fZ _uQ¡ âdpZ¡ gMhpdp„ Aph¡ R>¡.  
rkëhf _peV²¡$V$ + kp¡qX$Ad ¼gp¡fpBX$  rkëhf ¼gp¡fpCX$ + kp¡qX$Ad _peV²¡$V$ 
D`f_p¡ ip[åv$L$ kduL$fZ v$ip®hhp dpV¡$ _uQ¡_p¡ fpkperZL$ kduL$fZ gMu iL$pe.

h_õ`rs s¡g (l) + H2(g)             h_õ`rs Ou (s).......... (6)
 60 0C

     Ni DÐâ¡fL$

(S>gv$)

`f„sy sp„bp_u d„v$ _peqV²$L$ A¡rkX$ kp\¡ âq¾$ep \sp _peqV²$L$ Ap¡¼kpBX$ hpey s¥epf \pe R>¡. 
3Cu(s) + 8HNO3(aq)  3Cu(NO3)2(aq) + 2NO(g) + 4H2O(l) .......(8)

(d„v$)

âq¾$eL$p¡/ DÐ`pqv$sp¡ rhi¡_u rhi¡j dprlsu A\hp s¡d_p _pdp¡ s¡d_p k|Óp¡ _uQ¡ gMu iL$pe R>¡.                      
v$p.s. sp„bp_u S>gv$ _peqV²$L$ A¡rkX$ kp\¡ âq¾$ep \sp sp„bp_p f„N_p¡ gpgpi `X$sp¡ T¡fu _peV²$p¡S>_ X$peAp¡¼kpCX$$ 
hpey s¥epf \pe R>¡. 

Cu(s) + 4 HNO3(aq)    Cu(NO3)2(aq) + 2NO2(g) + 2H2O(l)  ......... (7)

v¥$r_L$ Æh_dp„ rkëhf _peV²¡$V$_p AÞe D`ep¡N ¼ep ? ip¡^p¡.

L$fu Sy>Ap¡.

iy„ sd¡ ÅZp¡ R>p¡ ? 

DóZspdp_dp„ Ni DÐâ¡fL$_p kpr_Ýedp„ lpeX²$p¡S>_ kp\¡ âq¾$ep \B_¡ h_õ`rs Ou s¥epf \pe R>¡, s¡ _uQ¡ âdpZ¡ 
gMu iL$pe R>¡. 
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fpkperZL$ kduL$fZ_y„ k„syg_ L$fhy„. 

 Ap kduL$fZdp„ âq¾$eL$p¡dp„ d|mÖìep¡_p 

AÏ_u k„¿ep, DÐ`pqv$sp¡dp„ s¡ d|mÖìe_p AÏ_u 

k„¿ep S>¡V$gu S> S>Zpe R>¡. Aphp kduL$fZ_¡ 

"k„syrgs kduL$fZ' L$l¡hpe R>¡. Å¡ fpkperZL$ 

kduL$fZ_u b„_¡ bpSy>A¡ âÐe¡L$ d|mÖìep¡_p AÏ_u 

k„¿ep kdp_ _ lp¡e sp¡ s¡ kduL$fZ_¡ "Ak„syrgs 

kduL$fZ' L$l¡hpe R>¡. 

       kduL$fZ (9)_p Ap^pf¡ bpSy>_y„ L$p¡óV$L$ cfp¡. 
âq¾$eL$p¡ 

(X$pbu bpSy>)
DÐ`pqv$sp¡ 

(S>dZu bpSy>)

d|mÖìep¡ `fdpÏk„¿ep `fdpÏk„¿ep

Ag
N
O
Na
Cl

3.5 kduL$fZ (9) dprlsu L$p¡óV$L$ 

 L$p¡C`Z âq¾$epdp„ DÐ`pqv$sp¡dp„_p v$f¡L$ d|mÖìep¡_y„ Ly$g Öìedp_ 
âq¾$eL$p¡dp„_p s¡ s¡ d|mÖìep¡_p Öìedp_ S>¡V$gy„ lp¡e R>¡. sd¡ `pR>gp ^p¡fZdp„ 
iuMu Ne¡g Öìedp_ Anesp_p r_ed kp\¡ Ap kyk„Ns R>¡. 

fpkperZL$ kduL$fZ_y„ k„syg_ L$fhp_p `Nr\ep
fpkperZL$ kduL$fZ_y„ k„syg_ ̀ Nr\ephpf L$fhpdp„ Aph¡ R>¡. A¡ dpV¡$ âeÐ_-âdpv$-`Ý^rs hp`fhpdp„ Aph¡ R>¡. 

Dv$p. sfuL¡$ Ap ¡̀gy„ ip[åv$L$ kduL$fZ Sy>Ap¡. kp¡qX$ed lpeX²$p¡¼kpCX$ + këãe|qfL$ A¡rkX$  kp¡qX$Ad këa¡V$ + `pZu
 `Nr\ey„ I : Ap`¡gp ip[åv$L$ kduL$fZ `f\u fpkperZL$ kduL$fZ gMp¡.
NaOH + H2SO4   Na2SO4+ H2O ..............(10)
`Nr\ey„ II : kduL$fZ (10) k„syrgs 

R>¡ L¡$ _l] s¡ s`pkhp dpV¡$ kduL$fZ_u b„_¡ 
bpSy>A¡ fl¡gp rhrh^ d|mÖìep¡_u AÏk„¿ep 
kp\¡ syg_p L$fsp A¡hy„ S>Zpe R>¡ L¡$ b„_¡ 
bpS|>_p b^p d|mÖìep¡_u AÏk„¿ep kdp_ 
_\u. A¡V$g¡ L¡$ kduL$fZ (10) k„syrgs 
kduL$fZ _\u. 

`Nr\ey„ III : kduL$fZ_p k„syg__u iê$Aps S>¡ k„ep¡S>_dp„ h^pf¡dp„ h^pf¡ AÏ lp¡e s¡_p\u L$fhu kfm fl¡ 
R>¡. s\p Ap k„ep¡S>__p S>¡ d|mÖìep¡_p AÏ b„_¡ bpSy>A¡ Akdp_ lp¡e s¡ d|mÖìe_p¡ â\d rhQpf L$fhp¡ kfm fl¡ R>¡. 

2NaOH + H2SO4   Na2SO4+ H2O ..............(10)’

âq¾$eL$p¡ (X$pbu bpSy>) DÐ`pqv$sp¡ (S>dZu bpSy>)

d|mÖìe AZyk„¿ep AZyk„¿ep

Na 1 2
O 5 5
H 3 2
S 1 1

i.  kduL$fZ (10) dp„ Na2SO4 A_¡ H2SO4 Ap 
b„_¡ k„ep¡S>_p¡dp„ h ŷdp„ h ŷ 7 AÏ R>¡. s¡ ̀ ¥L$u L$p¡C_¡ ̀ Z 
`l¡gp gC iL$pe. Na2SO4 k„ep¡S>__¡ â\d Ýep_dp„ 
gp¡. Ap k„ep¡S>__p d|mÖìep¡ ¥̀L$u kp¡qX$Ad_p AÏ_u 
k„¿ep b„_¡ bpSy>A¡ Akdp_ lp¡hp\u k„syg_ dpV¡$ 
kp¡qX$Ad_u `k„v$Nu L$fp¡. Ýep_dp„ fpMp¡ L¡$ AÏk„¿ep_y„ 
k„syg_ L$fsu hMs¡ k„ep¡S>__y„ k|Ó bv$gu iL$pe _lu. 

kp¡qX$Ad_u 
AÏk„¿ep

âq¾$eL$p¡dp„ 
(NaOHdp„)

DÐ`pqv$sp¡dp„ 
2(Na2SO4)

dp„ 

iê$Apsdp„ 1 2

k„syg_ L$fsu hMs¡ 1x 2 2

 A¡V$g¡ S> Al] âq¾$eL$p¡dp„ kp¡qX$ed_u AÏk„¿ep b¡ L$fhp dpV¡$ NaOH k|Ó bv$gu_¡ Na2OH L$fu iL$pe _l]. 
s¡_¡ bv$g¡ NaOH  _¡ ‘2’ klNyZL$ gNpX$hp¡ `X$i¡. Aphy„ L$ep® bpv$ s¥epf \_pf kduL$fZ (10)’ gMp¡. 

Ýep_dp„ fpMp¡. 
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dNS> Qgphp¡.

ii. kduL$fZ (10)’ k„syrgs R>¡ L¡$ _l] s¡ 
s`pkp¡. b„_¡ bpSy>A¡ Ap¡[¼kS>_ A_¡ lpeX²$p¡S>__u 
AÏk„¿ep Akdp_ lp¡hp\u kduL$fZ (10)’ 

k„syrgs _\u s¡d S>Zpe R>¡. A¡ `¥L$u lpeX²$p¡S>__u 
AÏk„¿ep_y„ k„syg_ L$fhp dpV¡$ `l¡gp _p_p 
klNyZL$ _ÆL$_p A¡V$g¡ L¡$ â\d lpeX²$p¡S>__u 
AÏk„¿ep_y„ k„syg_ L$fp¡. 

2. _uQ¡_u âq¾$ep dpV¡$ k„syrgs fpkperZL$ kduL$fZ gMp¡. 
 L¡$[ëiAd ¼gp¡fpBX$ + këãe|qfL$ A¡rkX$  L¡$[ëiAd këa¡V$ + lpeX²$p¡S>_ ¼gp¡fpCX$

1. A. kduL$fZ (6) dp„ âq¾$eL$p¡ A_¡ DÐ`pqv$sp¡ ¼ep s¡ gMp¡. 
    Ap.  N2 (g) +  H2 (g )            NH3  (g)  Ap kduL$fZ k„syrgs L$fu gMp¡.

3. _uQ¡_u âq¾$epdp„ âq¾$eL$p¡ A_¡ DÐ`pqv$sp¡_u cp¥rsL$ Ahõ\p gMp¡.

 A.  SO2 + 2H2S  3S + 2H2O
 Ap. 2Ag + 2HCl  2AgCl + H2

fpkperZL$ âq¾$epdp„ âq¾$eL$p¡ `pk¡\u _hp¡ `v$p\® A¡V$g¡ L¡$ DÐ`pqv$s dm¡ R>¡ s¡ Ap`Z¡ Å¡ey„. Apd \su hMs¡ 
âq¾$eL$p¡dp„_p L¡$V$gp„L$ fpkperZL$ b„^ s|V¡$ R>¡ A_¡ L¡$V$gpL$ _hp fpkperZL$ b„^ s¥epf \C âq¾$eL$p¡_y„ DÐ`prv$sp¡dp„ 
ê$`p„sf \pe R>¡. Ap `pW$dp„ Ap`Z¡ âq¾$ep_p âL$pfp¡_p¡ KX$p¡ Aæepk L$fhp_p R>uA¡. 

lpeX²$p¡S>__u AÏk„¿ep âq¾$eL$p¡dp„ DÐ`pqv$sp¡dp„ 

4 (2NaOH  
H2SO4 dp„)

2 (H2Odp„)

iê$Apsdp„ 4 2

k„syg_ L$fsu hMs¡ 4 2 x 2

2NaOH+ H2SO4   Na2SO4+2H2O...(10)’’

iv.  kduL$fZ (10)’’  k„syrgs R>¡ L¡$ _l] s¡ s`pkp¡. b„_¡ bpSy>A¡ b^p d|mÖìep¡_u AÏk„¿ep kdp_ R>¡ A¡d 
S>Zpe R>¡. dpV¡$ S> kduL$fZ (10)’’  k„syrgs kduL$fZ R>¡. 

âq¾$eL$p¡ (X$pbu bpSy>) DÐ`pqv$sp¡ (S>dZu bpSy>)
d|mÖìe AZyk„¿ep AZyk„¿ep

Na 2 2
O 6 5
H 4 2
S 1 1

`Nr\ey„ IV : A„rsd k„syrgs kduL$fZ afu\u gMp¡. 

2NaOH + H2SO4   Na2SO4+ 2H2O...(11)

fpkperZL$ âq¾$ep_p âL$pf (Types of chemical reactions)

âq¾$epdp„_p âq¾$eL$p¡ A_¡ DÐ`pqv$sp¡_p õhê$` A_¡ k„¿ep A_ykpf âq¾$ep_p _uQ¡ dyS>b Qpf âL$pf `X¡$ R>¡. 

1. k„ep¡N âq¾$ep (Combination reaction)

kprlÐe : `funp_mu, L$p„Q_u kmu, buL$f hN¡f¡.
fpkperZL$ `v$p\® : lpeX²$p¡¼gp¡qfL$ A¡rkX$, Adp¡r_Ap_y„ ÖphZ, L$mu Q|_p¡ hN¡f¡. L$fu Sy>Ap¡.

 Ap fus¡ ̀ Nr\ephpf/ ¾$dhpf A¡L$ A¡L$ d|mÖìe_u AÏk„¿ep_y„ k„syg_ L$fhp dpV¡$ ep¡Áe âq¾$eL$/DÐ`pqv$sp¡_¡ 
ep¡Áe klNyZL$ gNpX$u_¡ Ak„syrgs fpkperZL$ kduL$fZdp„\u k„syrgs kduL$fZ d¡mhhpdp„ Aph¡ R>¡.  

iii.  kduL$fZ (10)’ dp„ lpeX²$p¡S>__u 
AÏk„¿ep_y„ k„syg_ L$fhp dpV¡$ DÐ`pqv$sdp„ H2O_u 
ApNm  ‘2’ klNyZL$ d|L$p¡ Apd L$fhp\u s¥epf \sy„ 
kduL$fZ (10)’’ gMp¡.  
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 L©$rs 1 : A¡L$ `funp_mudp„ \p¡Xy„$ lpeX²$p¡¼gp¡qfL$ A¡rkX$ gp¡. Ap `funp_mu_¡ \p¡X$u DóZsp Ap`p¡. A¡L$ L$pQ_u kmu 
Adp¡r_Ap_p ÖphZdp„ bp¡mu s¡ ̀ funp_mu_p dyM ̀ pk¡ fpMp¡. r_funZ L$fp¡. sd_¡ L$pQ_u _mu_p R>¡X$p ̀ f\u ka¡v$ 
^|dpX$p¡ âkf$sp¡ v¡$Mpi¡. 

Aphy„ ip\u \ey„ li¡ ?
`funp_mu_¡ Nfd L$fsp HCl _u hfpm blpf Aphhp gpNu. s\p L$pQ_u kmu `f_p ÖphZdp„\u NH3hpey 

dy¼s \ep¡. Adp¡r_Ap hpey (NH3) A_¡ lpeX²$p¡S>_ ¼gp¡fpCX$ hpey (HCl) hÃQ¡_u âq¾$ep\u Adp¡r_Ad ¼gp¡fpCX$ 
hpey ê$`dp„ s¥epf \ep¡. `Z sfs S> k„O__ q¾$ep Üpfp s¡_y„ ê$`p„sf O_ê$`dp„ \sp„ ka¡v$ f„N_p¡ ^|dpX$p¡ r_dp®Z \e¡gp¡ 
v¡$Mpe R>¡. Ap_y„ fpkperZL$ kduL$fZ _uQ¡ dyS>b R>¡. 

  NH3  (g)+ HCl (g)   NH4Cl(s)...... (12)
  Adp¡r_Ap   lpeX²$p¡S>_ ¼gp¡fpCX$ Adp¡r_Ad ¼gp¡fpCX$ 

L©$rs 2 : d¡Á_¡riAd (Mg) ̂ psy_u ̀ Ë$u_p¡ A¡L$ R>¡X$p¡ Qu`uep\u ̀ L$X$u s¡_p¡ buÅ¡ R>¡X$p¡ âÄhrgs L$fp¡. lhpdp„ kmNhp\u 
d¡Á_¡riAd Ap¡¼kpCX$_p¡ ka¡v$ c|L$p¡ s¥epf \pe R>¡. D`f_u âq¾$ep kduL$fZ_p ê$`dp„ _uQ¡ âdpZ¡ gMu iL$pe. 

                2Mg + O2   2 MgO .............(13)
 Ap âq¾$epdp„ d¡Á_¡riAd A_¡ Ap¡[¼kS>__y„ k„ep¡S>_ \C_¡ A¡L$ S> DÐ`pqv$s d¡Á_¡ried Ap¡¼kpBX A¡L$ dpÓ 
DÐ`pqv$s s¥epf \pe R>¡.
L©$rs 3 : AX$^y„ buL$f cfpe s¡V$gy„ `pZu gp¡. s¡dp„ L$mu Q|_p¡ (L¡$[ëied Ap¡¼kpCX$-CaO) _p L¡$V$gpL$ Vy$L$X$p _pMp¡. 
L¡$[ëied Ap¡¼kpCX$ A_¡ `pZu_p k„ep¡S>_\u L¡$[ëied lpeX²$p¡¼kpBX$ [Ca(OH)2] s¥epf \pe R>¡. A_¡ cf`|f 
DóZsp dy¼s \pe R>¡. 
  CaO   +   H2O   Ca(OH)2 + DóZsp ........... (14)
 L¡$[ëied Ap¡¼kpCX$   `pZu       L¡$[ëied lpeX²$p¡¼kpCX$

1. D`f_u v$f¡L$ âq¾$epdp„ âq¾$eL$p¡_u k„¿ep L¡$V$gu R>¡. 
2. D`f_u âq¾$epdp„ cpN g¡_pf âq¾$eL$p¡_p AÏ_u k„¿ep L¡$V$gu R>¡ ? 
3. D`f_u âq¾$epdp„ L¡$V$gp DÐ`pqv$sp¡ s¥epf \pe R>¡ ? 

 Äepf¡ A¡L$pv$ âq¾$epdp„ b¡ A\hp h^pf¡ âq¾$eL$p¡_y„ fpkperZL$ k„ep¡S>_ \C_¡ A¡L$ S> DÐ`pqv$s s¥epf \pe 
R>¡. Ðepf¡ s¡ âq¾$ep_¡ k„ep¡N âq¾$ep L$l¡hpe R>¡.
2. rhOV$_ âq¾$ep (Decomposition reaction)

kprlÐe : bpó``pÓ, bÞk¡_ b_®f, hN¡f¡. 
fpkperZL$ `v$p\® : kpL$f. 

L©$rs : A¡L$ bpó``pÓdp„ \p¡X$u kpL$f gp¡. s¡ bpó``pÓ_¡ bÞk¡_ b_®f_u klpesp\u DóZsp Ap`p¡. \p¡X$p kde bpv$ 
L$pmp¡ `v$p\® s¥epf \e¡gp¡ Å¡hp dmi¡. Ap L©$rsdp„ Qp¡½$k `Z¡ iy„ bÞey„ li¡ ? 

 D`f_u L©$rsdp„ A¡L$ S> âq¾$eL$_y„ (kpL$f) b¡ `v$p\®dp„ rhcpS>_ \ey„. (C A_¡ H2O)
                  
C12H22O11  12 C + 11H2O..... (15)

  kpL$f            L$pb®_
S>¡ âq¾$epdp„ A¡L$ S> âq¾$eL$ lp¡e A_¡ s¡dp„\u b¡ A\hp h^y DÐ`pqv$sp¡ dm¡ R>¡ s¡ âq¾$ep_¡ rhOV$_ L$l¡ R>¡.

(D)DóZsp

L$fu Sy>Ap¡.

D
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kprlÐe : b¡ `funp_muAp¡, h¾$_mu (Bent tube), fbf_y„ b|Q, b_®f, hN¡f¡. 

fpkperZL$ `v$p\® : L¡$[ëied L$pbp£_¡V$, Q|_p_y„ r_se¯y 

`pZu.

L©$rs : A¡L$ `funp_mudp„ \p¡Xy„$ L¡$[ëied L$pbp£_¡V$ gp¡. Ap 

`funp_mudp„ fbf_p b|Q_u dv$v$\u h¾$ L$pQ_mu Å¡X$u 

s¡_p¡ buÅ¡ R>¡X$p¡ buÆ `funp_mudp„ gu^¡gp spÅ Q|_p_p 

r_sep® `pZudp„ X|$bpX$p¡. `l¡gu `funp_mudp„_p     

CaCO3 _¡ b_®f_u dv$v$\u suh° DóZsp Ap`p¡. Q|_p_y„ 

r_se¯y `pZu v|$r^ey„ f„N_y„ \e¡gy„ S>Zpi¡. 

Ap`Z¡ D`f_u L©$rsdp„ Å¡ey„ L¡$ L¡$[ëied L$pbp£_¡V$_¡ DóZsp Ap`sp s¡_y„ rhOV$_ \C s¥epf \e¡gp L$pb®_ 

X$pep¡¼kpBX$ hpey_¡ L$pfZ¡ Q|_p_y„ r_se¯y `pZu v|$r^ep f„N_y„ \pe R>¡ (kduL$fZ 16) A_¡ L¡$[ëied Ap¡¼kpCX$_p¡ c|L$p¡ 

`l¡gu `funp- _mudp„ bpL$u flu Åe R>¡. s¡dS> h^y A¡L$ âq¾$epdp„ (kduL$fZ 17) lpeX²$p¡S>_ `¡fp¡¼kpCX$_y„ 

Ap`p¡Ap` d„v$ NrsA¡ `pZu A_¡ Ap¡[¼kS>_dp„ rhOV$_ \pe R>¡. 

DóZsp, rhÛys A\hp âL$pi_u dv$v$\u `pZu_y„ rhOV$_ L$fu_¡ lpeX²$p¡S>_ hpey_u 

r_rd®rs i¼e R>¡ L¡$ ?

Ap`Z¡ `pR>gp ^p¡fZdp„ iu¿ep R>uA¡ L¡$ A¡rkX$ey¼s `pZudp„\u rhÛysâhpl `kpf L$fsp `pZu_y„ rhOV$_ 

\C_¡ lpeX²$p¡S>_ A_¡ Ap¡[¼kS>_ hpey s¥epf \pe R>¡. Ap rhOV$_ rhÛys DÅ®_u dv$v$\u \sy„ lp¡hp\u Ap rhOV$__¡ 

"rhÛys rhOV$_' L$l¡hpe R>¡. 

r_kN®dp„ Ap`Zu ApSy>bpSy> A_¡L$ rhOV$_ (Degradation) âq¾$ep kss \su lp¡e R>¡. k¡[ÞÖe L$Qfp_y„ 

k|ÿd Æhp¡ Üpfp rhOV$_ \C Mpsf A_¡ S>¥rhL$ hpey s¥epf \pe R>¡. S>¥rhL$ hpey (Biogas)_p¡ D`ep¡N H^Z 

sfuL¡$ L$fhpdp„ Aph¡ R>¡.

   CaCO3(s)  CaO(s) + CO2  ..... (16);  

   2H2O2(l)    2H2O(l) + O2    ..... (17)

(16) A_¡ (17) b„_¡ rhOV$_ âq¾$ep R>¡.

        D 

2H2O(l)      2H2  + O2  ......(18)
(A¡rkX$ey¼s `pZu)

""S>¡ fpkperZL$  âq¾$epdp„ A¡L$ S> âq¾$eL$dp„\u b¡ A\hp h^y DÐ`pqv$sp¡ dm¡ R>¡. s¡ "rhOV$_ âq¾$ep' lp¡e  

R>¡.''

rhÛys DÅ® 

    3.6 L¡$[ëied L$pbp£_¡V$_y„ rhOV$_

Q|_p_y„ r_se¯y 

`pZu

DóZsp

L¡$[ëied 

L$pbp£_¡V$

L$fu Sy>Ap¡.

epv$ L$fp¡.
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3. rhõ\p`_ âq¾$ep (Displacement reaction)
Ap `pW$_u iê$Apsdp„ Ap`Z¡ Å¡ey„ L¡$ L$p¸`f këa¡V$_p c|fp ÖphZdp„ S>ks_u fS>L$Z _pMsp„ tTL$ këa¡V$_y„ 

f„Nlu_ ÖphZ s¥epf \C DóZsp blpf `X¡$ R>¡. Ap âq¾$ep_y„ fpkperZL$ kduL$fZ (3) Sy>Ap¡. s¡_p `f\u Ýep_dp„ 
Aph¡ R>¡ L¡$ L$p¸`f këa¡V$dp„_p Cu2+ Ape__y„ õ\p_ Zn AÏdp„\u s¥epf \e¡g Zn2+ Ape_ g¡ R>¡ A_¡ Cu2+ 

Ape_\u s¥epf \e¡g Cu  AÏ dy¼s \pe R>¡. A¡V$g¡ L¡$ Zn _¡ L$pfZ¡ CuSO4dp„_p Cu _y„ rhõ\p`_ \pe R>¡. Äepf¡ 
A¡L$ k„ep¡S>_dp„_p Ap¡R>p q¾$epiug d|mÖìe_p Ape__y„ õ\p_ h^y q¾$epiug d|mÖìe `p¡s¡ Ape_ b_u_¡ g¡ R>¡ s¡ 
fpkperZL$ âq¾$ep_¡ "rhõ\p`_ âq¾$ep' L$l¡hpe R>¡. (Ap¡R>p A_¡ h^y q¾$epiug d|mÖìep¡ rhi¡_u dprlsu Ap`Z¡ 
^psyrhop__p `pW$dp„ d¡mhuiy„.) S>ks_u S>¡d S> gp¡M„X$ A_¡ kuky„ S>¡hp d|mÖìep¡ `Z sp„bp_¡ s¡_p k„ep¡S>_dp„\u 
rhõ\pr`s L$f¡ R>¡. 

_uQ¡_u âq¾$ep `|Z® L$fp¡.
1. CuSO4(aq) + Fe (s)    ...........  +  ............. 
2. CuSO4(aq) + Pb(s)     ...........  +  ............. 

4. qÜrhõ\p`_ âq¾$ep (Double displacement reaction)
âq¾$eL$p¡dp„ rkëhf A_¡ kp¡qX$Ad Ape_p¡_u Av$gbv$g \B_¡ rkëhf ¼gp¡fpBX$_p¡ ka¡v$ f„N_p¡ Ahn¡` s¥epf   

\pe R>¡ s¡ Ap`Z¡ fpkperZL$ kduL$fZ (9)dp„ Å¡ey„. 
S>¡ âq¾$epdp„ âq¾$eL$p¡_p Ape_p¡_u Av$gbv$g \C_¡ Ahn¡` s¥epf \pe R>¡ A¡hu âq¾$ep_¡ ""qÜrhõ\p`_ 

âq¾$ep'' L$l¡hpe R>¡.  
L©$rs (3)dp„ sd¡ b¡qfAd këa¡V$_p (BaSO4) ÖphZdp„ `p¡V¸$riAd ¾$p¡d¡V$ (K2CrO4) _p¿ey„ lsy„ s¡ epv$ L$fp¡. 
1.   s¥epf \e¡gp Ahn¡`_p¡ f„N ¼ep¡ lsp¡ ? 
2.   Ahn¡`_y„ _pd gMp¡. 
3.   âq¾$ep_y„ k„syrgs fpkperZL$ kduL$fZ gMp¡. 
4.   Ap âq¾$ep_¡ sd¡ rhõ\p`_ âq¾$ep L$l¡ip¡ L¡$ qÜrhõ\p`_ âq¾$ep ?

Dódpv$peu A_¡ DódpN°plu âq¾$ep (Endothermic and Exothermic processes and reaction)
rhrh^ âq¾$epAp¡dp„ DóZsp_y„ Apv$p_-âv$p_ \pe R>¡. s¡_p `f\u âq¾$ep_p b¡ âL$pf `X$¡$ R>¡, DódpN°plu A_¡ 

Dódpv$peu. 
Ap`Z¡ â\d DódpN°plu A_¡ Dódpv$peu âq¾$ep_p Dv$plfZp¡ Å¡CA¡.     

DódpN°plu âq¾$ep
1. bfa Ap¡Nmhp¡. 
2. `pZudp„ `p¡V¸$riAd _peV²¡$V$ Ap¡Nmhp¡.   
Ap cp¥rsL$ a¡fapf \hp dpV¡$ blpf_u DóZsp h`fpe R>¡. s¡\u Ap DódpN°plu âq¾$ep R>¡. 

Dódpv$peu âq¾$ep
1.  `pZudp„\u bfa b_hp¡.
2. `pZudp„ kp¡qX$Ad lpeX²$p¡¼kpCX$ Ap¡Nmhp¡.
Ap cp¥rsL$ a¡fapfp¡dp„ DóZsp blpf `X¡$ R>¡. s¡\u Ap Dódpv$peu âq¾$ep R>¡. 
S>gv$ këãe|qfL$ A¡rkX$_¡ `pZu hX¡$ d„v$ L$fhp_u âq¾$epdp„ M|b dp¡V$p âdpZdp„ DóZsp dy¼s \pe R>¡. s¡\u 

S>gv$ këãe|qfL$ A¡rkX$dp„ `pZu _pMsp sÐL$pg `pZu_y„ bpó`uch_ \C S>sy„ lp¡hp\u AL$õdps \hp_p¡ k„ch R>¡. 
AL$õdps V$pmhp dpV¡$ AphíeL$sp_ykpf ̀ pZu L$pQ_p ̀ pÓdp„ gC s¡dp„ \p¡Xy„$ \p¡Xy„$ këãe|qfL$ A¡rkX$ _pMu_¡ lgphhpdp„ 
Aph¡ R>¡. S>¡\u A¡L$ kde¡ \p¡X$u S> DóZsp dy¼s \pe.

dNS> Qgphp¡.
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kprlÐe : àgp[õV$L$_u b¡ bpV$guAp¡, dp`_`pÓ, DóZspdp`L$, b|Q, Qu`uep¡, hN¡f¡. 
fpkperZL$ `v$p\® : `p¡V¸$riAd _peV²¡$V$,  kp¡qX$Ad lpeX²$p¡¼kpBX$, `pZu, hN¡f¡. 

fpkperZL$ âq¾$ep_p¡ v$f (Rate of chemical reaction)

_uQ¡_u âq¾$epdp„ gpNsp¡ kde Ýep_dp„ gC_¡ s¡d_y„ b¡ S|>\dp„ hN}L$fZ L$fp¡ A_¡ s¡ 
S|>\_¡ iuj®L$ Ap`p¡. 

L©$rs : àgp[õV$L$_u b„_¡ bpV$guAp¡dp„ 100 ml `pZu gp¡. àgp[õV$L$ DóZspfp¡^L$ lp¡hp\u DóZsp_p¡ úpk V$pmu 
iL$pe R>¡. bpV$guAp¡dp„_p `pZu_p DóZspdp__u _p¢^ L$fp¡. A¡L$ bpV$gudp„ 5 N°pd `p¡V¸$riAd _peV²¡$V$ (KNO3) 
gp¡. bpV$gu_¡ kpfu fus¡ lgphp¡. s¥epf \e¡gp ÖphZ_p DóZspdp__u _p¢^ L$fp¡. buÆ bpV$gudp„ 5 N°pd kp¡qX$Ad 
lpeX²$p¡¼kpBX$ (NaOH) _pMp¡. bpV$gu kpfu fus¡ lgphp¡. DóZspdp__u _p¢^ L$fp¡ 

`l¡gu bpV$gudp„ `pZudp„ `p¡V¸$riAd _peV²¡$V$ Ap¡Nmhp_u âq¾$ep \B Äepf¡ buÆ bpV$gudp„ `pZudp„ kp¡qX$ed 
lpeX²$p¡¼kpBX$ Ap¡Nmhp_u âq¾$ep \B. sdpfp r_funZ A_ykpf Apdp„_u L$C âq¾$ep Dódpv$peu A_¡ L$B âq¾$ep 
DódpN°plu R>¡ ? 

KNO3 Ap¡Nmhp_u âq¾$ep \su hMs¡ ̀ qfkfdp„_u DóZsp ip¡jpe R>¡. s¡\u s¥epf \_pf ÖphZ_y„ DóZspdp_ 
Ap¡Ry>„ lsy„. S>¡ âq¾$epdp„ blpf_u DóZsp ip¡jpZu s¡ âq¾$ep_¡ DódpN°plu âq¾$ep L$l¡hpe R>¡. Äepf¡ NaOH            
(O_ê$`dp„) `pZudp„ Ap¡Nþey„ Ðepf¡ DóZsp dy¼s \C A_¡ s¡_p DóZspdp_dp„ h©[Ý^ \C. S>¡ âq¾$epdp„ DóZsp 
dy¼s \pe R>¡ s¡ âq¾$ep_¡ Dódpv$peu âq¾$ep L$l¡hpe R>¡. 
DódpN°plu A_¡ Dódpv$peu âq¾$ep

fpkperZL$ âq¾$epdp„ `Z DóZsp_u g¡hX$v¡$hX$ \pe R>¡. s¡ A_ykpf L¡$V$guL$ fpkperZL$ âq¾$ep Dódpv$peu lp¡e 
R>¡ sp¡ L¡$V$guL$ DódpN°plu lp¡e R>¡. Dódpv$peu fpkpeqZL$ âq¾$epdp„ âq¾$eL$p¡_y„ ê$`p„sf DÐ`pqv$sp¡dp„ \su hMs¡ DóZsp 
dy¼s \pe R>¡. Äepf¡ DódpN°plu âq¾$epdp„ âq¾$eL$p¡_y„ ê$`p„sf DÐ`pqv$sp¡dp„ \sp kde¡ `qfkfdp„_u DóZsp ip¡jpe R>¡ 
A\hp blpf\u kss DóZsp Ap`hu `X¡$ R>¡. v$p.s.

CaCO3(s)+ DóZsp   CaO(s) + CO2(g)  (DódpN°plu âq¾$ep)

CaO(s) + H2O  Ca(OH)2 + DóZsp      (Dódpv$peu âq¾$ep)

1. Ap¡Nmhp_u âq¾$ep A_¡ fpkperZL$ âq¾$epdp„ iy„ saphs R>¡ ? 
2. ÖphL$dp„ Öpìe Ap¡Nm¡ Ðepf¡ _hp¡ `v$p\® s¥epf \pe R>¡ L¡$ ?

1. fkp¡C dpV¡$ N¸k `¡V$phsp S> s¡ kmNi¡.
2. gp¡M„X$_u hõsyAp¡ L$V$pe R>¡. 
3. MX$L$p¡_y„ A`nfZ \C_¡ dpV$u s¥epf \pe R>¡.
4. ÁgyL$p¡T_p ÖphZdp„ ep¡Áe `qf[õ\rsdp„ euõV$ d¡mhsp AëL$p¡lp¡g s¥epf \pe R>¡.
5. `funp_mudp„ kp¥çe A¡rkX$dp„ Mphp_p¡ kp¡X$p _pMsp `f`p¡V$p r_dp®Z \pe R>¡. 
6. b¡qfAd ¼gp¡fpCX$_p ÖphZdp„ kp¥çe këãe|qfL$ A¡rkX$ d¡mhsp ka¡v$ f„N_p¡ Ahn¡` s¥epf \ep¡. 
 D`f_p Dv$plfZp¡ `f\u Ap`Z_¡ S>Zpe R>¡ L¡$ L¡$V$guL$ âq¾$ep \p¡X$p kdedp„ `|Z® \pe R>¡, A¡V$g¡ L¡$ 
S>gv$Nrs\u \pe R>¡. Äepf¡ L¡$V$guL$ âq¾$ep_¡ `|Z® \hpdp„ M|b kde gpN¡ R>¡, A¡V$g¡ L¡$ s¡ d„v$Nrs\u \pe R>¡. Ap_p¡ 
A\® A¡ R>¡ L¡$ Sy>v$u Sy>v$u âq¾$ep_p¡ v$f Sy>v$p¡ Sy>v$p¡ lp¡e R>¡.  

(kp¡qX$Ad lpeX²$p¡¼kpBX$ v$plL$ lp¡hp\u rinL$_u D`[õ\rsdp„ kphQ¡su `|h®L$ L$pe® L$fhy„.)

L$fu Sy>Ap¡.

 DódpN°plu âq¾$ep A_¡ Dódpv$peu âq¾$ep L$fhu.

L$lp¡ Å¡CA¡ !
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A¡L$ S> âq¾$ep ifs bv$gsp Sy>v$p Sy>v$p v$f¡ \C iL¡$ R>¡. v$p.s.riepmpdp„ v|$^ d¡mìep bpv$ s¡_y„ v$l] b_sp h^y 
kde gpN¡ R>¡. D_pmp_p DÃQ DóZspdp_dp„ v|$̂ _y„ v$l] b_hp_u âq¾$ep_p¡ v$f h ¡̂ R>¡ A_¡ v$l] S>ëv$u s¥epf \pe R>¡.

fpkperZL$ âq¾$epAp¡_p¡ v$f ¼ep OV$L$p¡ `f Ap^pqfs lp¡e R>¡ s¡ Ap`Z¡ Å¡CA¡.

fpkperZL$ âq¾$ep_p v$f `f `qfZpd L$f_pfp OV$L$
(Factors affecting the rate of a chemical reaction )

A. âq¾$eL$p¡_y„ õhê$`  (Nature of Reactants)

A¸ëeyrdr_ed (Al) A_¡ S>ks (Zn) ^psy_u kp¥çe lpeX²$p¡¼gp¡qfL$ A¡rkX$ kp\¡_u âq¾$ep Å¡CA¡. 
Al A_¡ Zn b„_¡_u kp¥çe lpeX²$p¡¼gp¡qfL$ A¡rkX$ kp\¡ âq¾$ep \B_¡ H2 hpey dy¼s \pe R>¡. A_¡ Ap ^psy_p 

`pZudp„ Öpìe npf s¥epf \pe R>¡. `f„sy tTL$ ^psy_u syg_pdp„ A¡ëeyrdr_ed ^psy_u A¡rkX$ kp\¡_u âq¾$ep S>gv$    
\pe R>¡. âq¾$ep_p v$fdp„_p¡ Ap saphs s¡ ̂ psy_p õhê$`_¡ L$pfZ¡ lp¡e R>¡. Al A¡ Zn L$fsp„ h^y q¾$epiug (Reactive) 
R>¡. dpV¡$ lpeX²$p¡¼gp¡qfL$ A¡rkX$ kp\¡ Al _u âq¾$ep_p¡ v$f Zn kp\¡_u âq¾$ep_p v$f L$fsp h^y lp¡e R>¡. âq¾$eL$p¡_y„ õhê$` 
(A\hp q¾$epiugsp) fpkperZL$ âq¾$ep_p v$f `f Akf L$f¡ R>¡. (^psy_u q¾$epiugsp rhi¡ Ap`Z¡ ^psyrhop__p 
`pW$dp„ h^y dprlsu d¡mhuiy„.) 

Ap. âq¾$eL$p¡_p L$Zp¡_p¡ ApL$pf (Size of the  Particles of Reactants)

kprlÐe : b¡ `funp_mu, hS>_ L$p„V$p¡, dp`_`pÓ hN¡f¡. 

fpkperZL$ `v$p\® : ilpbpv$u `Õ\f_p Vy$L$X$p, ilpbpv$u `Õ\f_p¡ c|L$p¡, kp¥çe HCl 
hN¡f¡.

L©$rs : b¡ `funp_muAp¡dp„ kfMp hS>__p ilpbpv$u `Õ\f_p Vy$L$X$p A_¡ c|L$p¡ _pMp¡. b„_¡dp„ 10ml kp¥çe HCl    
_pMp¡. L$pb®_ X$peAp¸¼kpBX$ hpey_p `f`p¡V$p S>gv$ Nrs\u s¥epf \pe R>¡ L¡$ d„v$ Nrs\u s¡_y„ r_funZ L$fp¡.  

D`f_u L©$rs\u sdpfp Ýep_dp„ Apìey„ li¡ L¡$ ilpbpv$u `Õ\f_p Vy$L$X$p kp\¡ CO2 _p `f`p¡V$p ^ud¡^ud¡ s¥epf   
\pe R>¡, Äepf¡ c|L$p kp\¡ S>gv$ Nrs\u s¥epf \pe R>¡.

 D`f_y„ r_funZ A¡hy„ v$ip®h¡ R>¡ L¡$, âq¾$ep_p¡ v$f âq¾$eL$p¡_p L$Zp¡_p ApL$pf `f Ap^pqfs lp¡e R>¡. fpkperZL$ 
âq¾$epdp„ cpN g¡_pfp âq¾$eL$p¡_p L$Zp¡_p¡ ApL$pf S>¡V$gp¡ _p_p¡ s¡V$gp¡ âq¾$ep_p¡ v$f h^pf¡. 

B. âq¾$eL$p¡_u suh°sp (Concentration of reactants)
S>gv$ A_¡ kp¥çe lpeX²$p¡¼gp¡qfL$ A¡rkX$_u CaCO3_p c|L$p kp\¡ \su âq¾$ep Ýep_dp„ g¡iy„. 
kp¥çe A¡rkX$ kp\¡ CaCO3 _u âq¾$ep d„v$ Nrs\u \pe R>¡ A_¡ CaCO3  ^ud¡^ud¡ _l]hs¹ \pe R>¡ A_¡ 

CO2hpey ^ud¡^ud¡ dy¼s \pe R>¡, Äepf¡ S>gv$ A¡rkX$ kp\¡ S>gv$ Nrs\u âq¾$ep \pe R>¡ A_¡ CaCO3  S>ëv$u\u      
_l]hs¹ \pe R>¡. 

S>gv$ A¡rkX$ kp\¡_u âq¾$ep kp¥çe A¡rkX$ L$fsp„ S>ëv$u \pe R>¡ A¡V$g¡ L¡$ âq¾$ep_p¡ v$f âq¾$eL$p¡_u suh°sp_p 
âdpZdp„ bv$gpe R>¡.
C. âq¾$ep_y„ DóZspdp_ (Temperature of the Reaction)
      rhOV$_ âq¾$ep_p¡ Aæepk L$fsu hMs¡ sd¡ L$mu Q|_p_p rhOV$__u L©$rs L$fu R>¡. Ap L©$rsdp„ b_®f_¡ DóZsp 
Apàep ̀ l¡gp„ Q|_p_y„ r_se¯y ̀ pZu v|$r^ep f„N_y„ \sy„ _\u. L$pfZ L¡$ Ðepf¡ âq¾$ep_p¡ v$f i|Þe lp¡e R>¡. DóZsp Ap`hp\u 
âq¾$ep_p¡ v$f h^u_¡ CO2   DÐ`pqv$s s¥epf \pe R>¡. Ap `f\u A¡hy„ Ýep_dp„ Aph¡ R>¡ L¡$ âq¾$ep_p¡ v$f DóZspdp_ `f 
Ap^pqfs lp¡e R>¡. DóZspdp_ h^¡ A¡V$g¡ âq¾$ep_p¡ v$f h^¡ R>¡. 

L$fu Sy>Ap¡.
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D. DÐâ¡fL$ (Catalyst)  
`p¡V¸$ried ¼gp¡f¡V$ (KClO3) _¡ Nfd L$fsp„ s¡_y„ rhOV$_ d„v$Nrs\u \pe R>¡. 

1. âÐe¡L$ fpkperZL$ a¡fapfdp„ A¡L$ A\hp h^pf¡ fpkperZL$ âq¾$ep \pe R>¡. 
2. L¡$V$guL$ fpkperZL$ âq¾$ep TX$`u sp¡ L¡$V$guL$ d„v$ NrsA¡ \pe R>¡. 
3. suh° A¡rkX$ A_¡ suh° b¡BT hÃQ¡ sÐL$pg âq¾$ep \pe R>¡. 
4. Ap`Zp„ ifufdp„ S>¥rhL$ DÐâ¡fL$p¡ (Enzymes) S>¥hfpkperZL$ âq¾$ep_p¡ v$f h^pf¡ R>¡ A_¡ ifuf_p 

DóZspdp_¡ S> s¡ âq¾$epAp¡ L$f¡ R>¡. 
5. _pih„s MpÛ`v$p\® äuTdp„ gp„bp¡ kde kpfp¡ fl¡ R>¡. MpÛ`v$p\®_p¡ rhOV$_ v$f Ap¡R>p DóZspdp__p L$pfZ¡ 

Ap¡R>p¡ \pe R>¡ A_¡ MpÛ`v$p\® kpfp¡ fl¡ R>¡. 
6. `pZu L$fsp„ s¡gdp„ ipL$cpÆ S>ëv$u f„^pe R>¡. 
7. Å¡ âq¾$ep_p¡ v$f TX$`u lp¡e sp¡ fpkperZL$ L$pfMp_pdp„ fpkperZL$ âq¾$ep apev$pL$pfL$ \pe R>¡. 
8. âq¾$ep_p¡ v$f `ep®hfZ_p ×róV$L$p¡Z\u `Z dlÒh_p¡ R>¡. 
9. `©Õhu_p hpsphfZdp„_p Ap¡Tp¡_ ^psy_p¡ \f k|e®_p `pfÅ„bgu qL$fZp¡\u Ap`Zu `©Õhu `f_u Æh k©róV$_y„ 

k„fnZ L$fsp¡ lsp¡. Ap \f Ap¡R>p¡ \hp¡ A\hp V$L$u fl¡hp¡ A¡ âq¾$ep Ap¡Tp¡_ AÏ_p r_rd®rs A_¡ _óV$       
\hp_p v$f `f Ap^pqfs lp¡e R>¡. 

Ap¡[¼kX¡$i_ A_¡ n`Z (Oxidation and Reduction)
A_¡L$ âL$pf_p `v$p\®dp„ Ap¡[¼kX¡$i_ A_¡ n`Z_u âq¾$ep \pe R>¡. Ap âq¾$epAp¡ rhi¡ lh¡ h^y dprlsu 

d¡mhuA¡. 

L$Zp¡_p¡ ApL$pf _p_p¡ L$fu_¡ A\hp âq¾$ep_y„ DóZspdp_ h^pfu_¡ `Z D`f_u âq¾$ep_p¡ v$f h^sp¡ _\u. `f„sy 
d¢N¡_uT X$peAp¡¼kpCX$ (MnO2)_u D`[õ\rsdp„ KClO3 _y„ S>gv$ Nrs\u rhOV$_ \C_¡ O2hpey dy¼s \pe R>¡. Ap 
âq¾$epdp„ MnO2dp„ L$p¡B`Z fpkperZL$ a¡fapf \sp¡ _\u. 

""S>¡ `v$p\p£_u dpÓ D`[õ\rs_¡ L$pfZ¡ fpkperZL$ q¾$ep_p¡ v$f h^¡ R>¡, `f„sy s¡ `v$p\®dp„ L$p¡C `Z fpkperZL$ 
a¡fapf \sp¡ _\u. Aphp `v$p\®_¡ DÐâ¡fL$ L$l¡hpe R>¡.''

lpeX²$p¡S>_ `¡fp¸¼kpBX$_y„ rhOV$_ \C_¡ `pZu A_¡ Ap¸[¼kS>_ s¥epf \hp_u âq¾$ep (kduL$fZ 17) Ap¡fX$p_p 
DóZspdp_¡ M|b S> d„v$ NrsA¡ \pe R>¡ ̀ Z s¡ S> âq¾$ep d¸„N¡_uT X$peAp¡¼kpCX$ (MnO2) _p¡ ̀ phX$f _pMsp S>gv$ 
h¡N\u \pe R>¡.

S>¡ fpkperZL$ âq¾$epdp„ âq¾$eL$p¡_p¡ Ap¡[¼kS>_ kp\¡ k„ep¡N \pe R>¡ A\hp S>¡ fpkperZL$ âq¾$epdp„ âq¾$eL$dp„\u 

lpeX²$p¡S>_ R|>V$p¡ `X$u Åe R>¡ A_¡ DÐ`pqv$s dm¡ R>¡ A¡ âq¾$epAp¡_¡ "Ap¡[¼kX¡$i_ âq¾$ep' L$l¡hpe R>¡. 

2KClO3  2KCl + 3O2  ............(19)

iy„ sd¡ ÅZp¡ R>p¡ ? 

D

2Mg  +  O2    2MgO .....(20)
C  +  O2           CO2  .....(21)
MgH2            Mg + H2 á .....(22)
CH3-CH3        CH2= CH2 + H2á.....(23)

Ap âq¾$epAp¡ `¥L$u (20) A_¡ (21) dp„ A¡L$ 

âq¾$eL$_p¡ Ap¡[¼kS>_ kp\¡ k„ep¡N \ep¡ R>¡, Äepf¡ 

(22) A_¡ (23) dp„ âq¾$eL$dp„\u lpeX²$p¡S>_ hpey 

R|>V$p¡ \C Nep¡ R>¡. Ap b^p Dv$plfZp¡ Ap¡[¼kX¡$i_ 

âq¾$ep_p R>¡. 
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L¡$V$guL$ Ap¡[¼kX¡$i_ âq¾$epdp„ rhrióV$ fpkperZL$ `v$p\®_p¡ D`ep¡N \pe R>¡. 
Dv$p., 

[O]CH3 - CH2- OH                                                                    CH3 - COOH + H2O ........(24)
C\pCg AëL$p¡lp¡g        K2Cr2O7/H2SO4           Aµk¡qV$L$ A¡rkX$ 

Al] âq¾$eL$ A¡r\g AëL$p¡lp¡g_¡ Ap¡[¼kX¡$i_ dpV¡$ A¡rkX$ey¼s `p¡V¸$riAd X$pe¾$p¡d¡V$ _pd_p¡ `v$p\® Ap¡[¼kS>_ 
D`gå^ L$fu Ap`¡ R>¡. Aphu fus¡ S>¡ fpkperZL$ `v$p\® Ap¡[¼kS>_ D`gå^ L$fu Ap`u_¡ Ap¡[¼kX¡$i_ âq¾$ep L$f¡ R>¡ 

s¡_¡ Ap¡[¼kX$ÞV$ (Oxidant) L$l¡ R>¡. 

r_e„rÓs Ap¡[¼kX¡$i_ L$fhp dpV¡$ rhrh^ fpkperZL$ Ap¡[¼kX$ÞV$$ hp`fhpdp„ Aph¡ R>¡. 

K2Cr2O7/H2SO4, KMnO4/H2SO4 l„d¡ip h`fpsp fpkperZL$ Ap¡[¼kX$ÞV$ R>¡. kp¥çe Ap¡[¼kX$ÞV$ 

sfuL¡$ lpeX²$p¡S>_ `¡fp¸¼kpBX$ (H2O2) h`fpe R>¡. Ap¡Tp¡_ (O3) `Z A¡L$ fpkperZL$ Ap¡[¼kX$ÞV$ R>¡. 

fpkperZL$ Ap¡[¼kX$ÞV$dp„\u r_dp®Z \e¡g _hÅs Ap¸[¼kS>_ Ap¡[¼kX¡$i_ dpV¡$ h`fpe R>¡.

O3 ® O2 + [O]
H2O2 ® H2O + [O]
K2Cr2O7  + 4H2SO4® K2SO4 + Cr2 (SO4)3 +4H2O + 3 [O]
2KMnO4 + 3H2SO4 ® K2SO4 + 2MnSO4 + 3H2O + 5 [O]
_hÅs Ap¡[¼kS>_ O2  AÏ s¥epf \ep `l¡gp_u Ahõ\p R>¡. A¡ Ap¡[¼kS>__y„ Arsq¾$epiug ê$` R>¡. 

S>¡ [O]  fus¡ gMpe R>¡. 

1. `uhp_p `pZu_p iyqÙL$fZ dpV¡$ ¼ep¡ Ap¡[¼kX$ÞV$ hp`fhpdp„ Aph¡ R>¡ ? 
2. `pZu_u V$p„L$u kpa L$fsu hMs¡ `p¡V̧$riAd `fd¢N¡_¡V$ ip dpV¡$ hp`fhpdp„ Aph¡ R>¡ ?

`p¡V¸$riAd `fd¢N¡_¡V$ fpkperZL$ Ap¸[¼kX$ÞV$ R>¡ s¡ Ap`Z¡ ldZp„ S> Å¡ey„. lh¡ _uQ¡_u âq¾$ep Sy>Ap¡.

2KMnO4 + 10FeSO4 + 8H2SO4® K2SO4+2MnSO4 + 5Fe2 (SO4)3 + 8H2O.........(25)

Ap âq¾$epdp„ A¡rkX$_u D`[õ\rsdp„ KMnO4 L$p¡_y„ Ap¡[¼kX¡$i_ L$f¡ R>¡ ? 
FeSO4  _y„ ê$`p„sf Fe2 (SO4)3 dp„ \ey„. Ap ê$`p„sf A¡V$g¡ Ap¡[¼kX¡$i_. s¡ L¡$hu fus¡ s¡ lh¡ Å¡CA¡.   
    2FeSO4 ® Fe2(SO4)3

Aper_L$ âq¾$ep      Fe2++SO4
2- ® 2 Fe3+  + 3SO4

2-

D`f_p ê$`p„sfdp„ S>¡ `|Z® a¡fapf \pe R>¡ s¡ _uQ¡ dyS>b `|Z® Aper_L$ âq¾$ep Üpfp v$ip®hu iL$pe. 
`|Z® Aper_L$ âq¾$ep           Fe2+  ®  Fe3+ 

                      (a¡fk)  (a¡qfL$)

Ap `|Z® Aper_L$ q¾$ep KMnO4 _u D`[õ\rs\u \e¡g Ap¡[¼kX¡$i_ âq¾$ep v$ip®h¡ R>¡. a¡fk Ape_dp„\u a¡qfL$ 
Ape_ b_¡ R>¡. Ðepf¡ O_âcpf 1 A¡L$d h^¡ R>¡. Apd \su hMs¡ a¡fk Ape_ A¡L$ Bg¡¼V²$p¡_ Nydph¡ R>¡. Ap_p `f\u 
Ap`Z_¡ A¡hu _hu ìep¿ep dm¡ R>¡ L¡$  "Ap¡[¼kX¡$i_' A¡V$g¡ A¡L$ A\hp h^pf¡ Bg¡¼V²$p¡_ Nydphhp.   

dNS> Qgphp¡.

iy„ sd¡ ÅZp¡ R>p¡ ? 
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fpkperZL$ kduL$fZ (6) Sy>Ap¡. h_õ`rs s¡gdp„\u h_õ`qs Ou b_phhy„ A¡ ¼ep 
âL$pf_u âq¾$ep R>¡ A¡hy„ s¡d_¡ gpN¡ R>¡ ? 

 S>¡ fpkperZL$ âq¾$epdp„ âq¾$eL$p¡ lpeX²$p¡S>_ âpàs L$f¡ R>¡ s¡_¡ "n`Z' âq¾$ep L$l¡hpe R>¡. s¡ S> âdpZ¡ S>¡ 
âq¾$epdp„ âq¾$eL$dp„\u Ap¡[¼kS>_ R|>V$p¡ `X$u Åe R>¡ A_¡ DÐ`pqv$s s¥epf \pe R>¡ s¡ âq¾$ep_¡ `Z "n`Z' q¾$ep L$l¡ 
R>¡. S>¡ `v$p\® "n`Z' q¾$ep L$f¡ R>¡ s¡ `v$p\®_¡ "n`ZL$' L$l¡hpe R>¡. 

Äepf¡ L$pmp L$p¸`f Ap¡¼kpCX$ `f\u lpeX²$p¡S>_ hpey âhprls L$fhpdp„ Aph¡ R>¡¡ Ðepf¡ sp„bp_p (fpsp) f„N_p¡ 
L$p¸`f_p¡ \f dm¡ R>¡. 

CuO + H2  Cu + H2O......................(26)

Ofdp„_p A¡ëeyrdr_ed_p hpkZ_p `©óW$cpN `f\u QL$pdp L¡$V$gpL$ qv$hkp¡dp„ 
Tp„Mp \C r_õs¡S> \pe R>¡, ip dpV¡$ ? 

Äepf¡ `fdpÏ `f A\hp Ape_ `f ^_âcpf h^¡ R>¡ 
A\hp F>Zâcpf Ap¡R>p¡ \pe R>¡ Ðepf¡ s¡_¡ Ap¡[¼kX¡$i_ 
L$l¡hpe R>¡ A_¡ Äepf¡ ^_âcpf Ap¡R>p¡ \pe R>¡ A\hp 
F>Zâcpf h^¡ R>¡ Ðepf¡ s¡_¡ n`Z L$l¡hpe R>¡. 

Fe
FeO  Fe2O3

Ap¡[¼kX¡$i_

n`Zn`Z

Ap¡[¼kX¡$i_

Ap âq¾$epdp„ n`ZL$ L$p¡Z R>¡ ? s¡d S> L$ep âq¾$eL$_y„ n`Z \ey„ R>¡ ? 
Ap âq¾$ep v$fçep_ CuO (L$p̧`f Ap¡¼kpCX$)dp„\u Ap¡[¼kS>__p¡ ̀ fdpÏ R|>V$p¡ ̀ X¡$ R>¡ A¡V$g¡ L¡$ L$p¸̀ f Ap¡¼kpCX$_y„ 

n`Z \pe R>¡ A_¡ lpeX²$p¡S>__p¡ `fdpÏ Ap¡[¼kS>__p¡ `fdpÏ õhuL$pf¡ R>¡ A_¡ `pZu (H2O) s¥epf \pe R>¡. A¡V$g¡ 
L¡$ lpeX²$p¡S>__y„ Ap¡[¼kX¡$i_ \pe R>¡. Ap fus¡ Ap¡[¼kX¡$i_ A_¡ n`Z âq¾$ep A¡L$ S> kde¡ \pe R>¡. Ap¡[¼kX$ÞV$_¡ 
L$pfZ¡ n`ZL$_y„ Ap¡[¼kX¡$i_ \pe R>¡ A_¡ n`ZL$_¡ L$pfZ¡ Ap¡[¼kX$ÞV$_y„ n`Z \pe R>¡. Ap rhrióV$sp_¡ L$pfZ¡ n`Z 
âq¾$ep A_¡ Ap¡[¼kX¡$i_ âq¾$ep A¡hp b¡ `v$p¡_¡ bv$g¡ f¡X$p¡¼k âq¾$ep A¡ A¡L$ S> `v$_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 

f¡X$p¸¼k âq¾$ep = n`Z  + Ap¡[¼kX¡$i_ 

Redox reaction  = Reduction + Oxidation 

2H2S + SO2      3S   + 2H2O   ................ .(27)

MnO2 + 4 HCl      MnCl2 + 2H2O + Cl2  .............(28)

1. f¡X$p¡¼k âq¾$ep_p buÅ L¡$V$gpL$ Dv$plfZp¡ _uQ¡ âdpZ¡ R>¡. s¡dp„_p n`ZL$ A_¡ 
Ap¡[¼kX$ÞV$ ¼ep s¡ Ap¡mMp¡. 

2. Ap¡[¼kX¡$i_ A¡V$g¡ Bg¡¼V²$p¡_ Nydphhp, sp¡ n`Z A¡V$g¡ iy„ ? 

3. Fe3+ _y„ n`Z \C_¡ Fe2+ s¥epf \pe R>¡ s¡ n`Z âq¾$ep Bg¡¼V²$p¡_ (e -)  k„op_p¡ D`ep¡N L$fu_¡ gMp¡. 

L$p¡jue ðk_ v$fçep_ f¡X$p¸¼k 
âq¾$ep \pe R>¡. Al] kpeV$p¡¾$p¡d ku 
Ap¡[¼kX¡$S> DÐâ¡fL$_p¡ AÏ Bg¡¼V²$p¡__„y 
hl_ L$fu_¡ Ap âq¾$ep L$f¡ R>¡.  

h^y dprlsu dpV¡$ kÆhp¡_u Æh_
âq¾$ep rhi¡ dprlsu d¡mhp¡.  

rhQpf L$fp¡.

dNS> Qgphp¡.

iy„ sd¡ ÅZp¡ R>p¡ ? 

L$lp¡ Å¡CA¡ !
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MhpZ (Corrosion)

kprlÐe : Qpf `funp_muAp¡ (V¡$õV$ V$é|b), Qpf gp¡M„X$_p _p_p Mugp, fbf b|Q, hN¡f¡. 
fpkperZL$ `v$p\® : r_S>®g L¡$[ëiAd ¼gp¡fpCX$, s¡g, DL$pm¡gy„ `pZu, hN¡f¡. 

L©$rs : 
Qpf `funp_muAp¡ gC A¡L$ V¡$õV$V$é|b 

õV¡$ÞX$ `f d|L$p¡. A¡L$ `funp_mudp„ \p¡Xy„$ DL$pm¡gy„ 
`pZu gC s¡_p `f s¡g_p¡ \f _pMp¡. buÆ 
`funp_mudp„ \p¡Xy„$ duW$p_y„ ÖphZ gp¡. ÓuÆ 
`funp_mudp„ a¼s lhp S> li¡. Qp¡\u `funp- 
_mudp„ \p¡Xy„$ r_S>®g L¡$[ëiAd ¼gp¡fpCX$ gp¡. lh¡ 
v$f¡L$ `funp_mudp„ A¡L$ A¡L$ _p_p¡ gp¡M„X$_p¡ 
Mugp¡ _pMp¡. Qp¡\u ̀ funp_mu_¡ fbf_p b|Q\u 
b„^ L$fp¡. \p¡X$p qv$hk Qpf¡ `funp_muAp¡ s¡d 
S> fl¡hp v$p¡. 

duW$p_y„ 
ÖphZ

lhp lhp A_¡ 
L¸$[ëied 
¼gp¡fpBX$ 

DL$pm¡gy„ `pZu 
A_¡ s¡g_p¡ \f

3.7 MhpZ_p¡ Aæepk L$fhp¡. 

 Äepf¡ Fe2+ Ape_ ^_pN° cpNdp„\u õ\mp„sqfs \pe R>¡. Ðepf¡ s¡_u `pZu kp\¡ âq¾$ep \B Ap¡[¼kX¡$i_ 
\C Fe3+ Ape_ s¥epf \pe R>¡.

Fe3+ Ape_dp„\u AÖpìe fpspi `X$sp¡ sp„bp_p f„N_p¡ kS>g Ap¡¼kpCX$ s¥epf \pe R>¡. s¡_¡ L$pV$ L$l¡hpe R>¡, 
S>¡ `©óW$cpN `f S>dp \pe R>¡.

2Fe3+ (aq) + 4H2O(l)  ®   Fe2O3.H2O(s) + 6H+(aq) ......... (29)
hpsphfZ_p rhrh^ OV$L$p¡_¡ L$pfZ¡ ^psy_y„ Ap¡[¼kX¡$i_ \pe R>¡ A_¡ s¡_¡ Okpfp¡ \pe R>¡. s¡_¡ MhpZ L$l¡ R>¡. 

gp¡M„X$ L$V$pe R>¡ A_¡ s¡_p `f gpgpi `X$sp f„N_p¡ \f S>dp \pe R>¡. s¡ gp¡M„X$_y„ MhpZ R>¡. MhpZ A¡ A¡L$ AÐe„s 
N„cuf kdõep R>¡. S>¡_p¡ Ap`Z¡ ^psyrhop_ `pW$dp„ Aæepk L$fui„y. 

L¡$V$gpL$ qv$hkp¡ bpv$ Qpf¡e ̀ funp_muAp¡dp„_p Mugp_y„ r_funZ L$fp¡. sd_¡ iy„ Å¡hp dþey„? L$C ̀ funp_mudp„_p¡ 
Mugp¡ L$V$pep¡. L$V$php dpV¡$ lhp A_¡ `pZu Ap b„_¡_u AphíeL$sp lp¡e R>¡. npf_p kpr_Ýedp„ L$V$php_u q¾$ep S>ëv$u 
\pe R>¡.

sd¡ fp¡tS>v$p Æh_dp„ f¡X$p¡¼k âq¾$ep_y„ `qfZpd Å¡ey„ R>¡ L¡$ ? _hp b¡ `¥X$phpmp A\hp Qpf `¥X$phpmp hpl_p¡ 
QL$QqL$s Å¡hp dmi¡. Äepf¡ S|>_p \e¡gp hpl_p¡_u QdL$ S>su fl¡ R>¡. ^psy_p `©óW$cpN `f A¡L$ fpspi `X$sp f„N_p¡ 
O_ê$` \f Åd¡gp¡ v¡$Mpe R>¡. Ap \f_¡ "L$pV$' L$l¡hpe R>¡. s¡_y„ fpkperZL$ k|Ó Fe2O3.H2O R>¡.

gp¡M„X$_p ̀ ©óW$cpN_u Ap¡[¼kS>_ kp\¡ âq¾$ep \B_¡ dpÓ gp¡M„X$ ̀ f L$pV$ gpNsp¡ _\u. Ap L$pV$ rhÛys fpkperZL$ 
âq¾$ep Üpfp s¥epf \pe R>¡. gp¡M„X$_p `©óW$cpN_p Sy>v$p Sy>v$p cpNp¡ ^_pN° A_¡ F>ZpN° b_¡ R>¡. 
1. ^_pN° cpNdp„ Fe _y„ Ap¡[¼kX¡$i_ \B_¡ Fe2+  s¥epf \pe R>¡. 
 Fe(s)®  Fe2+ (aq) + 2e-

2. F>ZpN° cpNdp„ O2  _y„ n`Z \B_¡ `pZu s¥epf \pe R>¡. 
 O2(g) + 4H+(aq)+ 4 e- ® 2H2O(l)

L$pmp `X¡$gp Qp„v$u_p A_¡ gugp \e¡gp r`Ñm_p hpkZ L¡$hu fus¡ õhÃR> L$fip¡?

1                 2                 3                4

ip¡^p¡.

L$fu Sy>Ap¡.
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Mp¡fu N„^ (Rancidity)
Äepf¡ S|>_p h^¡gp MpÛ s¡g_p¡ D`ep¡N Ap`Z¡ MpÛ `v$p\® s¥epf L$fhp dpV¡$ L$fuA¡ R>uA¡. Ðepf¡ s¡dp„ Mp¡fu N„^ 

Aph¡ R>¡. Å¡ Aphp s¡gdp„ Mp¡fpL$ fp„^hpdp„ Aph¡ sp¡ AÞ__p¡ õhpv$ `Z bv$gpe R>¡. Äepf¡ s¡g A\hp Ou gp„bp kde 
ky^u A¡d_¡ A¡d fpMhpdp„ Aph¡ A\hp sm¡gp ̀ v$p\®_¡ gp„bp kde ky^u A¡dS> fpMu d|L$hpdp„ Aph¡ R>¡ Ðepf¡ lhp_p 
L$pfZ¡ s¡d_y„ Ap¡[¼kX¡$i_ \C_¡ s¡dp„ "Mp¡fu N„^' Aph¡ R>¡. S>¡ MpÛ`v$p\® s¥epf L$fhp s¡g A\hp Ou _p¡ D`ep¡N 
L$fhpdp„ Aph¡ R>¡, s¡dp„ Mp¡fuN„^ V$pmhp dpV¡$ ârs Ap¡[¼kX$ÞV$ (Ap¡[¼kX¡$i_ rhfp¡^u `v$p\p£) (Antioxident) 
D`ep¡N L$fhpdp„ Aph¡ R>¡. lhpQyõs X$åbpdp„ Mp¡fpL$ fpMhp\u `Z Mp¡fpL$_p Ap¡[¼kX¡$i__u q¾$ep ^udu `X¡$ R>¡. 

1. L$p¦kdp„\u ep¡Áe `ep®e `k„v$ L$fu rh^p_ `|Z® L$fp¡ 
A_¡ rh^p_ kL$pfZ õ`óV$ L$fp¡. 

 (Ap¡[¼kX¡$i_, rhOV$_, rhõ\p`_, rhÛys 
rhOV$_, n`Z, S>ks, sp„by, qÜrhõ\p`_) 

 A. gp¡M„X$_y„ `sfy„ L$V$pe _l] s¡ dpV¡$ s¡_p `f 
.......... ^psy_p¡ \f gNpX$hpdp„ Aph¡ R>¡. 

 Ap. a¡fk këa¡V$_y„ a¡qfL$ këa¡V$dp„ ê$`p„sf A¡ 
.......... âq¾$ep R>¡. 

 B. A¡rkX$ ey¼s `pZudp„\u rhÛysâhpl `kpf 
L$fsp„ `pZu_y„ ........ \pe R>¡. 

 C. BaCl2_p S>gue ÖphZdp„ ZnSO4_y„ S>gue$ 
ÖphZ d¡mhsp ka¡v$ Ahn¡` s¥epf \pe R>¡. 
A¡ ............ âq¾$ep_y„ Dv$plfZ R>¡. 

2. _uQ¡_p âñp¡_p DÑf gMp¡. 
 A. Ap`¡g âq¾$epdp„ Äepf¡ A¡L$ S> kde¡ 

Ap¡[¼kX¡$i_ A_¡ n`Z âq¾$ep \pe R>¡. 
Ðepf¡ s¡ âq¾$ep_¡ iy„ L$l¡hpe R>¡ ? Dv$plfZ 
Ap`u õ`óV$ L$fp¡. 

 Ap. lpeX²$p¡S>_ ̀ ¡fp¸¼kpCX$_p rhOV$__u âq¾$ep_p¡ 
v$f L¡$hu fus¡ h^pfu iL$pe R>¡ ? 

 B. Ap¡[¼kS>_ A_¡ lpeX²$p¡S>__p¡ k„v$c® gC_¡ 
âq¾$ep_p ¼ep âL$pf `X¡$ R>¡ s¡ Dv$plfZ krls 
gMp¡. 

 C. âq¾$eL$ A_¡ DÐ`pqv$s A¡V$g¡ iy„ ? Dv$plfZ 
krls gMp¡. 

 D. `pZudp„ NaOH_y„ Ap¡Nmhy„ A_¡ `pZudp„ 
CaO _y„ Ap¡Nmhy„ Ap b¡ OV$_p hÃQ¡ kpçe 
A_¡ c¡v$ gMp¡. 

õhpÝepe

`pZu_p V$u`pS>dp \e¡gp¡ L$pV$

F>ZpN° ^_pN°

gp¡M„X$

`pZu_p V$u`p„

Fe2O3.H2O
Fe2O3.H2O

3. _uQ¡_u k„op Dv$plfZ krls õ`óV$ L$fp¡. 
 A.  DódpN°plu âq¾$ep  
 Ap. k„ep¡N âq¾$ep
 B. k„syrgs kduL$fZ  
 C. rhõ\p`_ âq¾$ep

4. h¥opr_L$ L$pfZp¡ gMp¡. 
 A. L$mu Q|_p_¡ Nfd L$fsp dmsp¡ hpey Q|_p_p     

r_sep® `pZudp„\u `kpf L$fsp„ s¡ v|$r^ey„        
\pe R>¡. 

 Ap. ilpbpv$u `Õ\f_p Vy$L$X$p HCldp„ _pMsp 
_l]hs \sp kde gpN¡ R>¡. Äepf¡ `Õ\f_p¡ 
c|L$p¡ S>ëv$u _l]hs¹ \C Åe R>¡. 

 B. âep¡Nipmpdp„ suh° këae|qfL$ A¡rkX$dp„\u 
kp¥çe A¡rkX$ s¥epf L$fsu hMs¡ `pZudp„ 
suh° këãe|qfL$ A¡rkX$ ^uf¡ ^uf¡ f¡X$u ÖphZ_¡ 
L$pQ_u kmu\u lgphhpdp„ Aph¡ R>¡. 

 C. Mphp_p s¡g_¡ gp„bp kde ky^u fpMhp dpV¡$ 
lhp Qyyõs X$åbp_p¡ D`ep¡N L$fhp¡ ep¡Áe R>¡. 

5. _uQ¡_p rQÓ_y„ r_funZ L$fp¡ A_¡ fpkperZL$ 
âq¾$ep õ`óV$uL$fZ krls gMp¡. 
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6. _uQ¡_u fpkperZL$ âq¾$epdp„ ¼ep âq¾$eL$_y„ Ap¡[¼kX¡$i_ A_¡ n`Z \pe R>¡ s¡ Ap¡mMp¡. 
 A. Fe + S  FeS
 Ap. 2Ag2O  4 Ag + O2 

 B. 2Mg + O2  2MgO

 C. NiO + H2  Ni + H2O
7. _uQ¡_p fpkperZL$ kduL$fZp¡ `Nr\ephpf k„syrgs L$fp¡. 
 A. H2S2O7(l) + H2O(l)  H2SO4(l)
 Ap. SO2(g) + H2S(aq)  S(s) + H2O (l) 

 B. Ag(s) + HCl(aq)  AgCl  + H2 

 C. NaOH (aq) + H2SO4(aq)  Na2SO4(aq) + H2O(l)
8. _uQ¡_u fpkperZL$ âq¾$ep DódpN°plu R>¡ L¡$ Dódpv$peu s¡ Ap¡mMp¡.

 A. HCl + NaOH ® NaCl + H2O + DóZsp

 Ap. 2KClO3(s) ® 2KCl(s) + 3O2  

 B. CaO + H2O ® Ca(OH)2 + DóZsp

 C. CaCO3(s) ® CaO(s) + CO2 

9. _uQ¡_y„ L$p¡óV$L$ ep¡Áe fus¡ Å¡X$p¡.

âq¾$eL$p¡ DÐ`pqv$sp¡ fpkperZL$ âq¾$ep_p âL$pf
BaCl2 (aq) + ZnSO4 (aq) H2CO 3(aq) rhõ\p`_

2AgCl(s) FeSO4 (aq)+ Cu k„ep¡N

CuSO4 (aq) + Fe (s) BaSO4  + ZnCl2 (aq) rhOV$_

H2O(l) + CO2(g) 2Ag(s) + Cl2(g) qÜrhõ\p`_  

D

D

²²²

D`¾$d : 

 âep¡Nipmpdp„ D`gå^ O_ê$` rhrh^ npfp¡_p S>gue ÖphZp¡ b_php¡. Ap ÖphZdp„ kp¡qX$Ad 
lpeX²$p¡¼kpCX$_y„ S>gue ÖphZ d¡mhsp iy„ \pe R>¡. s¡_y„ r_funZ L$fp¡. Ap r_funZ `f Ap^pqfs          
qÜrhõ\p`_ âq¾$ep_y„ L$p¡óV$L$ s¥epf L$fp¡. 
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 `pR>gp ^p¡fZdp„ Ap`Z¡ [õ\f ([õ\rsL$) rhÛys A¡V$g¡ iy„ s¡ iu¿ep R>uA¡. ^_cpqfs A_¡ F>Zcpqfs 
hõsyAp¡ rhi¡ rhrh^ âep¡Np¡ L$ep®. hõsy ^_cpqfs A_¡ F>Zcpqfs lp¡hp_y„ L$pfZ F>Zcpqfs L$Zp¡_y„ A¡L$ hõsy 
`f\u buÆ hõsy `f S>hy„ lp¡e s¡ `Z Ap`Z¡ Å¡ey„. s¡dS> `pR>gp ^p¡fZdp„ Ap`Z¡ rhÛysâhpl rhi¡ Aæepk L$ep£. 
 rhÛyshplL$ spfdp„\u `kpf \sp¡ rhÛysâhpl, rhÛys Ahfp¡^dp„\u `kpf \sp¡ rhÛysâhpl, rhÛys âhs®_, 
rhÛys dp¡V$f A_¡ S>r_Ó_p L$pe® Ap`Z¡ Ap `pW$dp„ iuMuiy„.  

4. rhÛysâhpl_y„ `qfZpd 

Ø rhÛys `qf`\dp„ DÅ®_y„ õ\p_p„sfZ 
Ø rhÛysâhpl_y„ Ap¥[óZL$ `qfZpd 
Ø rhÛysâhpl_y„ Qy„bL$ue `qfZpd 

r_funZ L$fp¡ A_¡ QQp® L$fp¡. 
_uQ¡_p rQÓp¡dp„ sd_¡ iy„ Å¡hp dm¡ R>¡ ? rhÛysâhpl_p ¼ep ¼ep 
`qfZpd sd_¡ Å¡hp dm¡ R>¡ ? 

1. `v$p\® rhÛys kyhplL$ R>¡ L¡$ AhplL$, s¡ Ap`Z¡ L$ep Ap^pf¡ _½$u L$fuA¡ R>uA¡ ?
2. gp¡M„X$ rhÛys kyhplL$ R>¡, `f„sy _uQ¡ `X$¡gp gp¡M„X$_p Vy$L$X$p lp\¡\u D`pX$su hMs¡ 
    Ap`Z_¡ huS>mu_p¡ TpV$L$p¡ ip dpV¡$ gpNsp¡ _\u ?

A b

rhÛys`qf`\dp„ DÅ®_y„ õ\p_p„sfZ(Energy transfer in an electric circuit)

L©$rs : ApL©$rs 4.2dp„, v$ip®ìep âdpZ¡ ep¡Áe d|ëe_p OV$L$ gC_¡ `qf`\ Å¡X$p¡. `qf`\dp„_p¡ rhÛysâhpl (I) dp`p¡. 
rhÛys Ahfp¡^_p b¡ R>¡X$p hÃQ¡_p¡ (A A_¡ B) huS> v$bpZ_p¡ saphs (VAB) dp`p¡.  
 A `pk¡_p¡ huS>v$bpZ  B `pk¡_p huS>v$bpZ L$fsp h^pf¡ R>¡ L$pfZ L¡$ A tbvy$ rhÛysL$p¡j_p O_ R>¡X$p_¡ Äepf¡ 
B tbvy$ rhÛysL$p¡j_p F>Z R>¡X$p_¡ Å¡X$ép¡ R>¡.  

4.1 rhÛysâhpl_y„ `qfZpd 

L$

kprlÐe ः Å¡X$pZ dpV¡$_p spf, rhÛysL$p¡j, rhÛys Ahfp¡̂ , hp¡ëV$duV$f, A¡duV$f, àgN õhuQ hN¡f¡. L$fu Sy>Ap¡.

epv$ L$fp¡.
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 Å¡ rhÛyscpf Q, A \u B sfa õ\p_p„sqfs     
\pe sp¡, rhÛyscpf `f A \u B ky^u S>su hMs¡ 
VAB Q S>¡V$gy„ L$pe® \ey„. (Sy>Ap¡ ^p¡fZ 9, `pW$ 3) Ap 
L$pe® L$fhp dpV¡$ DÅ® ¼ep„\u Aphu ? DÅ®_p¡ öp¡s sp¡ 
L$p¡j R>¡. L$p¡j¡ Ap DÅ® rhÛysâcpf dpfas¡ rhÛys 
Ahfp¡^_¡ Ap`u, Äep„ L$pe® VAB Q \ey„. Q rhÛyscpf 
t kdedp„ A \u B sfa Nep¡ A¡V$g¡ L¡$ Ap L$pe® Å¡ t 
kdedp„ \ey„ lp¡e sp¡ A¡ kdedp„ VAB Q S>¡V$gu DÅ® 
rhÛys Ahfp¡^_¡ Ap`hpdp„ Aphu. Ap rhÛys DÅ®_y„ 
iy„ \pe R>¡ ? Ap DÅ® rhÛys Ahfp¡^_¡ dm¡ R>¡ A_¡ 
s¡_y„ ê$`p„sf DóZsp DÅ®dp„ \pe R>¡, rhÛys Ahfp¡^_y„ 
DóZspdp_ h^¡ R>¡. 

 rhÛys Ahfp¡^_p õ\p_¡ Å¡ `qf`\dp„ rhÛysdp¡V$f (Motor) lp¡e sp¡ L$p¡j¡ 
Ap`¡gu DÅ® ¼ep ê$`dp„ ê$`p„sqfs \e¡gu Å¡hp dm¡ R>¡? 

 DÅ®öp¡s¡ (L$p¡j¡) t kdedp„ P x t DÅ® rhÛys Ahfp¡^_¡ Ap`u. Å¡ ̀ qf`\dp„\u I rhÛysâhpl kss hl¡sp¡ lp¡e 
sp¡ t kdedp„ rhÛys Ahfp¡^dp„ 

H = P x t = VAB x I x t  ...................... (2)                  

 S>¡V$gu DóZsp r_dp®Z \i¡.
Ap¡ld_p r_ed âdpZ¡ VAB = I x R  ....................... (3)

H = V2
AB x           ...........  (4)t 

R
s¡dS>  H = I x I x R x t = I2 x R x t .....................(5)

DÅ®
            
gpN¡gp¡ kde 

     rhÛysi[¼s = P = =                 = VAB I ............... (1)
VAB Q
    t

\ Q
 t = I

4.2 : rhÛys`qf`\

H = I2 x R x t A¡_¡ S> S|>g_p¡ DóZsprhjeL$ r_ed L$l¡ R>¡. 
rhÛysi[¼s_p¡ A¡L$d : kduL$fZ (1) A_ykpf 
P = VAB x I = Volt x Amp ................ (6)

1 Volt x 1 Amp =        x ....... (7)1J       1C 
1C      1s

   1J
    s = W (watt) .................. (8)

 S>¡ fus¡ rhÛysi[¼s gMu A¡hu S> 
fus¡ ep„rÓL$ i[¼s L¡$hu fus¡ ìe¼s L$fu 
iL$pi¡ ? 

s¡\u rhÛysL$p¡j_p¡ A¡Ld 1W  (hµV$) R>¡. 

rhÛysâhpl_y„ Ap¥[óZL$ `qfZpd (Heating effects of electric current)
 rhÛys `qf`\dp„ rhÛysAhfp¡^ Å¡X$sp rhÛysâhpl\u s¡dp„ DóZsp r_dp®Z \pe R>¡, s¡_¡ S> rhÛysâhpl_y„ 
Ap¥[óZL$ `qfZpd L$l¡ R>¡. 

VAB
V

A

A

B
+

-

R
+

-

I (  ).

+

-

rhQpf L$fp¡.

dNS> Qgphp¡.
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 `pZu Nfd L$fhp dpV¡$ bp¡egf, huS>mu\u Qpgsu kNX$u, 
huS>mu_p¡ bëb S>¡hp A_¡L$ D`L$fZp¡ rhÛysâhpl_p Ap¥[óZL$ 
`qfZpd_p¡ D`ep¡N L$f¡ R>¡. S>¡ hplL$ ̀ v$p\®_u Ahfp¡^L$sp h^pf¡ R>¡ 
A¡hp hplL$`v$p\®_p¡ D`ep¡N Al] L$fhpdp„ Aph¡ R>¡. v$p.s.rdî^psy 
_pe¾$p¡d_p N|„Qmp_p¡ D`ep¡N rhÛys kNX$udp„ rhÛys Ahfp¡^ 
sfuL¡$ L$fhpdp„ Aph¡ R>¡, Äepf¡ rhÛys bëbdp„ V„$NõV$__p spf_p¡ 
D`ep¡N L$fhpdp„ Aph¡ R>¡. rhÛysâhpl_¡ L$pfZ¡ Ap spf Nfd \pe 
R>¡. (Apif¡ 34000C ky^u) A_¡ s¡dp„\u âL$pi blpf `pX¡$ R>¡. 
Nfd \e¡gp spfdp„\u DóZsp_y„ `Z L¡$V$gpL$ âdpZdp„ âpfZ \pe 
R>¡.   

kNX$u_u L$p¡Cg 
(N|„Qmy„)

rlV$f_u L$p¡Cg 
(N|„Qmy„)

 rhÛysi[¼s_p¡ 1W A¡L$d M|b S> _p_p¡ R>¡, dpV¡$ 
rhÛysi[¼s dp`hp dpV¡$ ìehlpfdp„ 1000 W A¡V$g¡ L¡$ 1kW 
A¡L$d hp`fhpdp„ Aph¡ R>¡. Å¡ A¡L$ L$gpL$ ky^u 1kW 
rhÛysi[¼s hp`fuA¡. sp¡ 1kWh S>¡V$gu rhÛys DÅ® hp`fu 
A¡d L$lu iL$pe. (Sy>Ap¡ kduL$fZ 1)   
1kWh = 1 kilowatt hour = 1000 W x 3600 s  
          = 3.6 x 106 Ws  = 3.6 x 106 J 

 OZuhpf Ap`Z¡ A¡L$pv$ Cdpfsdp„ gOy`qf`\_¡ L$pfZ¡ (ip¡V®$ 
kqL®$V$_¡ L$pfZ¡) ApN gpNhp rhi¡ kp„cmuA¡ R>uA¡, hp„QuA¡ 
R>uA¡. ¼epf¡L$ ¼epf¡L$ Ap`Zp„ Ofdp„ A¡L$pv$ rhÛys D`L$fZ Qpgy 
L$fsp `psmp¡ spf (ãe|T) Ap¡Nmu_¡ M„qX$s \pe R>¡ A_¡ rhÛys 
`|fhW$p¡ b„^ \pe R>¡. Ap_p L$pfZp¡ V|„$L$dp„ Å¡CA¡. Ofdp„ huS> 
Å¡X$pZdp„ huS>ey¼s (Live) spf, sV$õ\ (Neutral) spf A_¡ 
c|k„`L®$ (Earth) spf Aphp ÓZ spf lp¡e R>¡. huS>ey¼s A_¡ 
sV$õ\ spf hÃQ¡ 220 V S>¡V$gp¡ huS>v$bpZ_p¡ saphs lp¡e R>¡. 
c|k„`L®$ spf S>du_ kp\¡ Å¡X¡$gp¡ lp¡e R>¡. D`L$fZ_p v$p¡j_¡ L$pfZ¡ 
A\hp huS>ey¼s spf A_¡ sV$õ\ spf `f_y„ àgp[õV$L$ AphfZ    
_uL$mu S>sp„ Ap b„_¡ spf A¡L$buÅ kp\¡ Qp¢V$u S>sp s¡dp„\u M|b 
dp¡V$p âdpZdp„ rhÛysâhpl hl¡hp dp„X¡$ R>¡ A_¡ s¡ õ\m¡ DóZsp 
r_dp®Z \pe R>¡ A_¡ ApSy>bpSy>dp„ Ähg_iug ̀ v$p\® (v$p.s.gpL$Xy„$, 
L$`Xy„$, àgp[õV$L$, hN¡f¡) lp¡hp\u ApN_p sZMp DX$u iL¡$ R>¡. s¡ 
dpV¡$ S> kphQ¡su ê$`¡ `psmpspf_p¡ (fuse_p¡) D`ep¡N L$fhpdp„ 
Aph¡ R>¡. `psmpspf rhi¡ Ap`Z¡ `pR>gp ^p¡fZdp„ iu¿ep R>uA¡. 
DÃQ rhÛysâhpl `qf`\dp„\u hl¡sp S> `psmp¡ spf Ap¡Nmu_¡ 
`qf`\ M„qX$s \pe R>¡ A_¡ A_\® V$pmu iL$pe R>¡. 

 rhÛysd„X$m sfa\u v$f drl_¡ 
Aphsy„ huS>mu_p h`fpi_y„ bug   
s`pkp¡. s¡dp„_u _uQ¡_u bpbsp¡ rhi¡ 
dprlsu d¡mhp¡. huS>mu_p bugdp„ 
huS>mu_p¡ h`fpi "eyr_V$'dp„ Ap`hpdp„ 
Aph¡ R>¡. Ap eyr_V$ iy„ R>¡ ? 1 kWh 
S>¡V$gu rhÛysDÅ® hp`fuA¡, sp¡ s¡_¡      
1 eyr_V$ Ll¡hpe R>¡. 

4.3  N|„Qmp_p¡ D`ep¡N 

_pmN|„Qmp âL$pf_y„ 
bëb_y„ qagd¡V$ 

L$pQ_p¡ bëb

L$pQ_p¡ Ap^pf 

õ¾|$ S>¡hu V$p¡`u 

i|ÞephL$pi 

N|„Qmp_y„ N|„Qmy„ N|„Qmy„ 

ip¡^p¡.

Ýep_dp„ fpMp¡. 
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 lpgdp„ Ofdp„ MCB (Miniature Circuit 
Breaker) _pd_u A¡L$ õhuQ b¡kpX$hpdp„ Aph¡ 
R>¡. rhÛysâhpl AQp_L$ h^sp Ap õhuQ Qpgy 
\C_¡ rhÛysâhpl b„^ \pe R>¡. A¡ dpV¡$ rhrh^ 
âL$pf_p MCB hp`fhpdp„ Aph¡ R>¡. k„`|Z® Of dpV¡$ 
ãe|T hp`fhpdp„ Aph¡ R>¡. 

4.4  D`ep¡Ndp„ g¡hpsp rhrh^ ãe|T 

 L¡$V$guL$ hpf, Mpk L$fu_¡ D_pmp_p qv$hkp¡dp„ kp„S>¡ Of¡ Of¡ gpCV$, `„Mp, hpsp_yL|$g_ e„Óp¡, vy$L$p_dp„ huS> 
h`fpi, Ap b^p_¡ L$pfZ¡ dp¡V$p âdpZdp„ rhÛysi[¼s h`fpe R>¡. dp¡V$p âdpZdp„ rhÛysâhpl rhÛys`|fhW$p¡ L$f_pf 
V²$pÞkap¸d®fdp„\u âhprls \pe R>¡ A_¡ s¡ V²$pÞkap¡d®f_u s¡V$gu ndsp _ lp¡e sp¡ `psmp¡ spf Ap¡Nm¡ R>¡ A_¡ `|fhW$p¡ 
b„^ \pe R>¡. Ap OV$_p-Arscpf_¡ L$pfZ¡ (Overloading) b_¡ R>¡. 

Dv$p. 1 ः rdî^psy _pe¾$p¡d\u s¥epf L$f¡g 6 duV$f gp„bp 
spf_y„ N|„Qmy„ DóZsp r_dp®Z L$fhp dpV¡$ Apàey„ R>¡. s¡_p¡ 
rhÛys Ahfp¡^ 22 W R>¡. Ap spf_¡ AX$^p¡ sp¡X$u_¡ 
N|„Qmy s¥epf L$fuA¡ sp¡ dmsu DóZsp h^pf¡ li¡ L¡$ ? 
i[¼s d¡mhhp dpV¡$ spf_p/ N|„Qmp_p R>¡X$p 220 V 
huS>v$bpZ_p¡ saphs ^fphsp öp¡s_¡ Å¡X¡$gp¡ R>¡. 

Ap`¡gu dprlsu :  rhÛys Ahfp¡^ = 22 W ,

huS>v$bpZ_p¡ saphs = 220 V

b ः AX$Op spf_y„ N|„Qmy„ 

  V2

R
 P =              =            = 2200 watts

(220)2

 22

  V2

R
 P =              =              = 4400 watts

(220)2

 11

A ः AM„X$ spf_y„ N|„Qmy„

A¡V$g¡ L¡$ spf_¡ AX$^p¡ L$fsp DóZsp h^pf¡ dmi¡. 

Dv$p. 2 ः 9 W rhÛys Ahfp¡^_¡ A¡L$ L$p¡j Å¡X¡$gp¡ R>¡ A_¡ 
s¡dp„\u hl¡sp rhÛysâhpl_¡ L$pfZ¡ rhÛys Ahfp¡^dp„ 
ârs k¡L„$X$ 400 J S>¡V$gu DóZsp r_dp®Z \pe R>¡. 
rhÛys Ahfp¡^_¡ L¡$V$gp¡ huS> v$bpZ_p¡ saphs Ap`¡gp¡ 
R>¡ s¡ ip¡^p¡. 

Ap`¡gu dprlsu :

ârs k¡L„$v$ 400 J S>¡V$gu DóZsp A¡V$g¡ 

P = 400 J
  1 s

        V2  
         R               
P =

400 x 9  = V2  

       V2  
         9               

400 =

\ V =       (400 x 9)  = 20 x 3 = 60 V

NZ¡gp Dv$plfZp¡

iy„ sd¡ ÅZp¡ R>p¡ ? 
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Dv$p. 3 ः huS>mu\u Qpgsu C÷u KQp DóZspdp_¡ 
d|L$sp 1100W rhÛysi[¼s hp`f¡ R>¡. Äepf¡ Ap¡R>p 
DóZspdp_¡ d|L$sp 330W  rhÛysi[¼s h`fpe R>¡. 
Ap b„_¡ [õ\rsdp„ hl¡sp rhÛysâhpl A_¡ s¡ kde_p¡ 
rhÛysAhfp¡^ ip¡^p¡. C÷u 220 V huS> v$bpZ_p 
saphs\u Å¡X¡$gu R>¡.
Ap`¡gu dprlsu : huS>v$bpZ_p¡ saphs = 220 V  
rhÛysi[¼s , P = (A) 1100W; (b) 330W
(A) P = V x  I; P = 1100 W

(b) P = 330W

P
V

 I1  = 1100
 220

  =            =  5 A             

P
V

 I2 = 
330
220  =             = 1.5  A       

Dv$p. 4 ः huS>mu_p¡ A¡L$ V„$NõV$__p¡ bëb  (Bulb)
Of_p `qf`\dp„ b¡kpX¡$gp¡ R>¡. OfNÕ\y rhÛys`|fhW$p¡  
220V rhÛys huS> v$bpZ_p saphs `f Qpg¡ R>¡. Qpgy 
L$ep® `R>u Å¡ 0.45 A rhÛysâhpl bëbdp„\u hl¡sp¡ 
lp¡e sp¡ v$uhp¡ L¡$V$gp W rhÛysi[¼s_p¡ lp¡hp¡ Å¡CA¡ ? 
Ap bëb 10 L$gpL$ Qpgy fpMuA¡ sp¡ L¡$V$gp eyr_V$ 
huS>mu MQ® \i¡ ? 

rhÛys Ahfp¡^  R1 = V
I1  

= 44 W= 
220
 5

rhÛys Ahfp¡^  R2 = V
I2 

= 146 W= 
220
1.5

rhÛysâhpl_y„ Qy„bL$ue `qfZpd (Magnetic effect of electric current)
 rhÛysâhpl_y„ Ap¥[óZL$ `qfZpd Ap`Z¡ iu¿ep. Qy„bL$ rhi¡ Ap`Z¡ `pR>gp ^p¡fZdp„ Aæepk L$ep£ R>¡. 
Qy„bL$ue bmf¡Mp A¡V$g¡ iy„, s¡ `Z iu¿ep. `f„sy rhÛysâhpl A_¡ Qy„bL$ue n¡Ó hÃQ¡ L„$C k„b„^ R>¡ L¡$ s¡ Å¡hy„ fkâv$ 
fl¡i¡. 

 ApL©$rs 4.5dp„, v$ip®ìep âdpZ¡ 
A¡L$ rhÛys `qf`\ Å¡X$p¡. A A_¡ B 
hÃQ¡ Å¡X$pZ dpV¡$_p spf L$fsp„ ÅX$p, 
ku^p sp„bp_p spf Å¡X$p¡. s¡_u 
bpSy>dp„ Qy„bL$ue kp¡e Np¡W$hp¡. lh¡ 
`qf`\_u õhuQ M|gu d|L$u_¡ kp¡e_u 
qv$ip Sy>Ap¡. `R>u õhuQ b„^ L$fu_¡ 
kp¡e_u qv$ip Sy>Ap¡. iy„ v¡$Mpe R>¡? 
lh¡ L$p¡j_¡ Å¡X¡$gp spf_¡ DgV$p Å¡X$u_¡ 
Qy„bL$ue kp¡e_u qv$ip Sy>Ap¡. 
rhÛysâhpl_u qv$ip A_¡ Qy„bL$ue 
kp¡e_u [õ\rs_p¡ L„$C k„b„^ Å¡hp 
dm¡ R>¡ L¡$ ?  

4.5  rhÛysâhpl_y„ Qy„bL$ue `qfZpd 

õhuQ õhuQ 

Q„ybL$ue kp¡e 

B A B

Qy„bL$ue kp¡e 

A

rhÛysi[¼s (W)= huS>v$bpZ_p¡ saphs (V) x  
rhÛysâhpl (A) 

   = 220 x 0.45 W
   = 99 W 
\ bëb 99W_p¡ lp¡hp¡ Å¡CA¡. 
10 L$gpL$dp„
99W x 10 h = 990 Wh
   = 0.99 kWh
   = 0.99 unit huS>mu MQ® \i¡. 

Ap`¡gu dprlsu : huS>v$bpZ_p¡ saphs = 220 V
rhÛysâhpl =  0.45 A

L$fu Sy>Ap¡.
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h¥opr_L$_p¡ `qfQe

lpÞk rÀ[õse_ Ap¡fõV¡$X$ 
(1777-1851)

 Ap âep¡N `f\u Ap`Z¡ iy„ 
iu¿ep ? spfdp„_p rhÛysâhpl_¡ 
L$pfZ¡ Q„ybL$ue `qfZpd Å¡hp dm¡ 
R>¡. A¡V$g¡ L¡$ rhÛys A_¡ Qy„bL$Ðh 
hÃQ¡ _ÆL$_p¡ k„b„^ R>¡. A¡\y„ DëVy„$ Å¡ 
A¡L$pv$ Q„ybL$ lgphuA¡ A_¡ lpgsp¡ 
fpMuA¡ sp¡ s¡_y„ rhÛys `qfZpd Å¡hp 
dmi¡ L¡$ ? R>¡ L¡$ _l] fkâv$ ? Al] 
Ap`Z¡ Q„ybL$ue n¡Óp¡ A_¡ Aphp 
"rhÛys Q„ybL$ue' `qfZpdp¡_p¡ 
Aæepk L$fhp_p¡ R>uA¡. A„s¡ rhÛys 
dp¡V$f A_¡ rhÛys S>r_Ó_p sÒhp¡, 
fQ_p A_¡ L$pe® kdÆiy„.  

 Ap¡NZukdp„ isL$_p A¡L$ 
AN°NÎe h¥opr_L$ lpÞk rÀ[õse_ 
Ap¡fõV¡$X¡$ "rhÛys Qy„bL$Ðh' kdS>hp_u 
ANÐe_u L$pdrNfu bÅhu. C.k. 
1820dp„, s¡dZ¡ Å¡ey„ L¡$ A¡L$ ^psy_p 
spfdp„\u rhÛysâhpl `kpf L$fuA¡ sp¡ 
spf `pk¡_u Qy„bL$ue kp¡e L¡$V$gpL$ A„i¡ 
hm¡ R>¡. rhÛys A_¡ Qy„bÐh hÃQ¡_p¡ 
k„b„^ s¡dZ¡ S> ip¡Ýep¡. Ðepf bpv$ 
s¡dp„\u S> ApS>_y„ âNs s„Óop_ 
rhL$rks \ey„. s¡d_p kÞdp_dp„ Q„ybL$ue 
n¡Ó_u suh°sp_p A¡L$d_¡ "Ap¡fõV¡$X$' 
(Oersted)   L$l¡hpdp„ Aph¡ R>¡.

  ApL©$rs 4.6dp„, v$ip®ìepâdpZ¡ `qf`\_u 
Å¡X$Zu L$fp¡. `|Ì$pdp„\u `kpf \e¡gp sp„bp_p ÅX$p 
spfdp„\u Äepf¡ dp¡V$p âdpZdp„ (Apif¡ 1 
A¡[ç`Af A\hp h^pf¡) rhÛysâhpl hl¡ R>¡, 
Ðepf¡ `|Ì$p `f spf_u ApSy>bpSy> Sy>v$p Sy>v$p õ\m¡ 
Qy„bL$ue kp¡e d|L$sp kp¡e v$f¡L$ õ\m¡ Qp¡½$k qv$ipdp„ 
[õ\f \pe R>¡. s¡d S>ZpC Aph¡ R>¡, Ap qv$ip `|Ì$p 
`f `¡qÞkg hX¡$ v$ip®hp¡.  
 (Ap âep¡Ndp„, L¡$V$gp¡ rhÛysâhpl Å¡Ci¡, L$p¡j 
L¡$V$gp Å¡Ci¡, L¡$V$gp huS>v$bpZ_p¡ saphs hpmp 
Å¡Ci¡, sp„bp_p¡ spf L¡$V$gp¡ ÅX$p¡ g¡hp¡ `X$i¡ hN¡f¡ 
rhi¡ A„v$fp¡A„v$f (Ap`kdp„) A_¡ rinL$ kp\¡ QQp® 
L$fp¡ A_¡ Ðepfbpv$ âep¡N L$fp¡.) `qf`\dp„ v$ip®h¡gu 
rhÛysâhpl_u qv$ip k„L¡$sdpÞe qv$ip R>¡.
 rhÛysâhpl Ap¡R>p¡ - h^y L$fhp\u iy„ a¡fapf 
S>ZpC Aph¡ R>¡ ? Q„ybL$ue kp¡e spf\u \p¡X$u v|$f 
d|L$sp„ iy„ S>Zpi¡ ? lh¡ Qy„bL$ue kp¡e_¡ bv$g¡ 
`|Ì$p`f gp¡M„X$_p¡ c|L$p¡ a¡gphp¡ A_¡ Sy>Ap¡. gp¡M„X$_p¡ 
c|L$p¡ spf_u afs¡ Qp¡½$k hsy®mpL$pf [õ\rsdp„ [õ\f 
\pe R>¡. Aphy„ ip dpV¡$ \pe R>¡ ? 
 `pR>gp ^p¡fZdp„ sd¡ Qy„bL$Ðh A_¡ Qy„bL$ue 
n¡Ó_p¡ Aæepk L$ep£ R>¡. gp¡M„X$_p¡ c|L$p¡ Qy„bL$ue 
bmf¡Mp_p ê$`dp„ a¡gpe¡gp¡ S>Zpe R>¡.

 A¡L$ ku^p rhÛyshplL$ spfdp„\u `kpf \sp      
rhÛysâhpl_¡ L$pfZ¡ spf_u ApSy>bpSy> Qy„bL$ue n¡Ó r_dp®Z 
\pe R>¡. rhÛysâhpldp„ a¡fapf _ L$fsp, spf\u S>¡d S>¡d v|$f 
S>CA¡ s¡d s¡d Qy„bL$ue n¡Ó Ap¡Ry>„ \sy„ Åe R>¡. A¡V$g¡ L¡$ 
Qy„bL$ue bmf¡Mp v$ip®h_pfp kdL¡$ÞÖu hsy®mp¡ spf\u S>¡d S>¡d 
v|$f S>CA¡ s¡d s¡d dp¡V$p A_¡ Ap¡R>p \sp Åe R>¡. spfdp„\u 
`kpf \_pf rhÛysâhpl_¡ h^pfsp Qy„bL$ue n¡Ó_u suh°spdp„ 
h©qÙ \pe R>¡. 

sp„bp_p¡ ÅX$p¡ spf 

R

4.6 rhÛysâhpl_¡ L$pfZ¡ hplL$_u ApSy>bpSy> r_dp®Z \sy„ 
Qy„bL$ue n¡Ó 

`| Ìz„$

Q„y„bL$ k|rQ

gp¡M„X$_p¡ c|L$p¡

L$fu Sy>Ap¡.

Ýep_dp„ fpMp¡. 
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S>dZp lp\_p A„N|W$p_p¡ r_ed (Right hand thumb rule)

 rhÛyshplL$ spfdp„\u hl¡sp rhÛysâhpl_¡ L$pfZ¡ r_dp®Z 
\_pf Qy„bL$ue n¡Ó_u qv$ip ip¡^hp dpV¡$ Ap A¡L$ kfm r_ed R>¡. 
L$ë`_p L$fp¡ L¡$ ku^p rhÛyshplL$ spf_¡ sd¡ S>dZp lp\dp„ A¡hu 
fus¡ `L$X$ép¡ R>¡ L¡$ A„N|W$p¡ rhÛysâhpl\u qv$ipdp„ fl¡ R>¡. sdpfu 
Ap„Nmu rhÛyshplL$ spf afs¡ h]V$pmp¡, hm¡gu Ap„NmuAp¡_u qv$ip 
A¡ Qy„bL$ue n¡Ó_u bmf¡Mp_u qv$ip R>¡. (ApL©$rs 4.7)

dprlsu d¡mhp¡.

rhÛyshplL$ spf_p A¡L$ Ly„$X$g(`qf_prgL$p)dp„\u rhÛysâhpl_¡ L$pfZ¡ r_dp®Z \_pfy„ Q„ybL$ue n¡Ó. 

4.8 spf_p Ly„$X$gdp„\u rhÛysâhpl_¡ L$pfZ¡ r_dp®Z \_pfy„ 
Q„ybL$ue n¡Ó. 

S>dZp¡ 
lp\

rhÛysâhpl

Qy„bL$ue n¡Ó

4.7  S>dZp lp\_p A„N|W$p_p¡ r_ed 

 S>dZp lp\_p A„N|W$p_p r_ed_¡ d¡¼kh¡g_p¡ b|Q-õ¾|$  r_ed 
(Cork screw rule) L$l¡ R>¡. Ap b|Q-õ¾|$ r_ed iy„ R>¡ ? 

 ku^p rhÛyshplL$dp„\u `kpf \sp rhÛysâhpl_¡ 

L$pfZ¡ r_dp®Z \e¡g Q„y„bL$ue n¡Ó_p bmf¡Mp rhi¡ 

Ap`Z¡ Å¡ey„. ApS> rhÛyshplL$ Ly„$X$g_p ApL$pfdp„       

h]V$pmsp„ rhÛysâhpl_¡ L$pfZ¡ r_dp®Z \_pfp Qy„bL$ue 

n¡Ó_u Qy„bL$ue bmf¡Mp L¡$hu li¡ ?

 ApL©$rs 4.8dp„, v$ip®ìep âdpZ¡ Sy>v$p Sy>v$p OV$L$ 

gC_¡ `qf`\ `|Z® L$fhpdp„ Apìep¡ R>¡. Ly„$X$gdp„\u 

rhÛysâhpl iê$ L$fsp„ Ly„$X$g_p âÐe¡L$ tbv|$dp„\u Qy„bL$ue 

bmf¡Mp r_dp®Z \pe R>¡ A_¡ S>¡d S>¡d Ap`Z¡ s¡_p\u 

v|$f S>iy„ s¡d s¡d Qy„bL$ue bmf¡Mp_p kdL¡$ÞÖu hsy®mp¡ 

dp¡V$p \sp„ S>i¡. 

 Äepf¡ Ap`Z¡ Ly„$X$g_p dÝecpN¡ `lp¢Quiy„ Ðepf¡ 

hsy®m A¡V$gy„ dp¡Vy„$ bÞey„ li¡ L¡$ s¡d_p Qp` ku^u f¡Mp\u 

v$ip®hu iL$pi¡.  

P 

spf_p N|„Qmp

`| Ìz„$

Qy„bL$ue bmf¡Mp

A
+ +

R

I

S

Q

N

 ApL©$rs 4.8dp„, dpÓ P A_¡  Q tbvy$dp„\u _uL$msu Qy„bL$ue bmf¡Mp v$ip®h¡gu R>¡, s¡ S> fus¡ Ly„$X$g_p âÐe¡L$ 

tbvy$dp„\u Qy„bL$ue bmf¡Mp r_dp®Z \i¡. Apd v$f¡L$ tbvy$ Ly„$X$g_p L¡$ÞÖõ\p_¡ Qy„bL$ue n¡Ó r_dp®Z L$fi¡. 

 S>dZp lp\_p A„N|W$p_p r_ed_p¡ D`ep¡N L$fu_¡ A¡ QL$pkp¡ L¡$ spf_p Ly„$X$g `f_y„ v$f¡L$ tbvy$ Ly„$X$g_p dÝecpNdp„ 

Aph¡gu Qy„bL$ue bmf¡Mp r_dp®Z L$fhpdp„ klcpNu \pe R>¡ A_¡ Ap bmf¡Mp Ly„$X$g_p dÝecpNdp„ A¡L$ S> qv$ipdp„ 

L$pe®fs lp¡e R>¡. 
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 spfdp„\u ̀ kpf \sp„ rhÛysâhpl_¡ L$pfZ¡ L$p¡C`Z tbvy$ ̀ f r_dp®Z \_pf Qy„bL$ue n¡Ó_u suh°sp s¡ rhÛysâhpl 
`f S> Ap^pqfs lp¡e R>¡ s¡ Ap`Z¡ âep¡N Üpfp Å¡ey„ (ApL©$rs 4.6 L$fu Sy>Ap¡.) A¡_p¡ A\® A¡ \ep¡ L¡$ Å¡ Ly„$X$gdp„ spf_p 
n Ap„V$p lp¡e sp¡ A¡L$ Ap„V$p_¡ L$pfZ¡ S>¡V$gy„ Qy„bL$ue n¡Ó r_dp®Z \i¡, s¡_p n NÏ„ Qy„bL$ue n¡Ó Ly„$X$g_¡ L$pfZ¡ r_dp®Z 
\i¡. 

`qf_prgL$pdp„\u `kpf \sp rhÛysâhpl_¡ L$pfZ¡ r_dp®Z \sy„ Qy„bL$ue n¡Ó 
(Magnetic field due to a current in a solenoid)

 D`f_p¡ âep¡N (rinL$_p dpN®v$i®_dp„) kprlÐe c¡Ny„ L$fu_¡ L$fu iL$pi¡ L¡$ s¡ rhi¡ QQp® L$fp¡. Qy„bL$ue kp¡e_p¡ 
D`ep¡N L$fu_¡ Qy„bL$ue bmf¡Mp_u qv$ip _½$u L$fu iL$pi¡. 

 rhÛysAhplL$ AphfZ ^fphsp„ sp„bp_p spf_p 
A_¡L$ hsy®mpL$pf Ap„V$p h]V$pmu_¡ s¥epf L$f¡gp _mpL$pf 
Ly„$X$g_¡ `qf_prgL$p (Solenoid) L$l¡ R>¡. 
 ApL©$rs 4.9dp„, `qf_prgL$pdp„\u rhÛysâhpl 
`kpf L$fsp„ DÐ`Þ_ \_pf Qy„bL$ue bmf¡Mp_u k„fQ_p 
v$ip®hu R>¡. `Ë$u Qy„bL$_¡ gu^¡ DÐ`Þ_ \_pf Qy„bL$ue 
bmf¡MpAp¡\u sd¡ `qfrQs R>p¡. Ap `qf_prgL$p_¡ gu^¡ 
r_dp®Z \_pf Qy„bL$ue n¡Ó_p b^p NyZ^d® `Ë$u 
Qy„bL$_¡ gu^¡ s¥epf \_pf Qy„bL$ue n¡Ó_p NyZ^d® S>¡hp 
S> lp¡e R>¡. 
 `qf_prgL$p_p¡  A¡L$ Myëgp¡ R>¡X$p¡ Qy„bL$ue DÑf ^°yh 
sfuL¡$ A_¡ buÅ¡ R>¡X$p¡ Qy„bL$ue v$rnZ ^°yh âdpZ¡ L$pe® 
L$f¡ R>¡. `qf_prgL$pdp„_u Qy„bL$ue bmf¡Mp A¡L$buÅ_¡ 
kdp„sf f¡Mp_p õhê$`dp„ lp¡e R>¡. Ap_p¡ A\® iy„ ?  
 A¡ S>, L¡$ Qy„bL$ue n¡Ó_u suh°sp `qf_prgL$p_p A„v$f_p `p¡gpZdp„ b^¡ A¡L$ kdp_ S> lp¡e R>¡, A¡V$g¡ L¡$              
`qf_prgL$pdp„_y„ Qy„bL$ue n¡Ó A¡L$kdp_ lp¡e R>¡.
Qy„bL$ue n¡Ódp„ rhÛys hplL$ `f L$pe® L$f_pf bm
(Force acting on a current carrying conductor in a magnetic field)

kprlÐe ः sp„bp_p [õ\rsõ\p`L$ spf (`qfhs®_nd spf) õV¡$ÞX$, rhÛysL$p¡j, âbm 
Qy„bL$ue n¡Ó ^fph_pf _pmpL$pf Qy„bL$ hN¡f¡. 

L©$rs : ApL©$rs 4.10dp„ v$ip®ìep dyS>b õV¡$ÞX$_p¡ D`ep¡N L$fu_¡ [õ\rsõ\p`L$ (`qfhs®_nd) spf _pmpL$pf Qy„bL$ 
^°yhp¡dp„\u `kpf \pe A¡ fus¡ ìehõ\p L$fp¡. `qf`\_y„ Å¡X$pZ L$fp¡. iy„ Å¡hp dm¡ R>¡ ?
 Äepf¡ spfdp„\u rhÛysâhpl `kpf \sp¡ _\u, Ðepf¡ spf ku^p¡ fl¡ R>¡. ([õ\rs A) Äepf¡ D`f\u _uQ¡ sfa 
rhÛysâhpl `kpf L$fhpdp„ Aph¡ R>¡ Ðepf¡ spf hp„L$p¡ hm¡ R>¡ A_¡ C [õ\rsdp„ Aph¡ R>¡.
 rhÛysâhpl_u qv$ip DgV$phuA¡ A¡V$g¡ L¡$ _uQ¡\u D`f L$fuA¡ sp¡ `Z spf hm¡ R>¡, `Z B [õ\rsdp„ Aph¡ R>¡. 
A¡V$g¡ L¡$ spf `f_p bm_u qv$ip Qy„bL$ue n¡Ó_u qv$ip A_¡ rhÛysâhpl_u qv$ip_¡ g„b R>¡. Al] Qy„bL$ue n¡Ó_u qv$ip 
N \u S sfa R>¡, (H). Ap âep¡N `f\u S>Zpe R>¡ L¡$ Äepf¡ Qy„bL$ue n¡Ódp„ rhÛys hplL$dp„\u rhÛysâhpl âkpf    
\pe R>¡, Ðepf¡ hplL$ `f bm r_dp®Z \pe R>¡. rhÛysâhpl_u qv$ip DgV$phsp„ bm_u qv$ip `Z DgV$pe R>¡. Qy„bL$_¡ 
Å¡ DgV$phuA¡, A¡V$g¡ L¡$ DÑf ^°yh_u S>ÁepA¡ v$rnZ ^°yh A_¡ v$rnZ ^°yh_u S>ÁepA¡ DÑf ^°yh d|L$uA¡ sp¡ iy„ \i¡ ? 

4.9 `qf_prgL$pdp„\u `kpf \sp rhÛysâhpl_¡ L$pfZ¡    
r_dp®Z \sp„ Qy„bL$ue n¡Ó_u Q„ybL$ue bmf¡Mp 

`qf_prgL$p 

Qy„bL$ue 
bmf¡Mp

NS

L$fu Sy>Ap¡.
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ãg¡tdN_p¡ X$pbp lp\_p¡ r_ed
(Fleming’s left hand rule) 
 D`f_p âep¡Ndp„ Ap`Z¡ rhÛysâhpl_u qv$ip 
A_¡ Qy„bL$ue n¡Ó_u qv$ip_p¡ rhQpf L$ep£ A_¡ A¡hy„ 
S>Zpey„ L¡$ bm_u qv$ip Ap b„_¡_¡ g„b R>¡. Ap ÓZ¡e_u 
qv$ip A¡L$ kfm r_ed Üpfp fS|> L$fu iL$pe. A¡ r_ed_¡ 
ãg¡tdN_p¡ X$pbp lp\_p¡ r_ed L$l¡ R>¡. Ap r_ed dyS>b 
ApL©$rs 4.11dp„, v$ip®ìep âdpZ¡ Ap`Zp X$pbp lp\_u 
sS>®_u, A„N|W$p¡ A_¡ dÝedp `fõ`f_¡ g„b fl¡ A¡ fus¡ 
ku^p fpMp¡. Å¡ sS>®_u Q„ybL$ue n¡Ó_u qv$ip v$ip®hsu 
lp¡e A_¡ dÝedp rhÛysâhpl_u qv$ip v$ip®hsu lp¡e 
sp¡, A„N|W$p¡ rhÛys hplL$ `f_p bm_u qv$ip v$ip®h¡ R>¡.

rhÛys dp¡V$f (Electric Motor) 

 DÅ®_p rhrh^ ê$`p¡ sd_¡ Mbf R>¡. DÅ®_y„ ê$`p„sf \C iL¡$ R>¡. 
A¡ `Z sd¡ ÅZp¡ R>p¡. rhÛysDÅ®_y„ ep„rÓL$ DÅ®dp„ ê$`p„sf L$f_pf 
e„Ó A¡V$g¡ rhÛys dp¡V$f. Ap`Zu Apk`pk_p fp¡tS>v$p Æh_dp„ 
rhÛysdp¡V$f A¡V$g¡ hfv$p_ S> L$l¡hpe. s¡_p¡ D`ep¡N `„Mp, äuT, 
rd¼kf, hp¡tiN diu_, k„NZL$, `„` hN¡f¡dp„ L$f¡gp¡ Å¡hp dm¡ R>¡. 
Ap rhÛysdp¡V$f L¡$hu fus¡ L$pe® L$f¡ R>¡ ?

A„N|W$p¡ : 
rhÛyshplL$ 
`f_y„ bm 

Q„ybL$ue 
n¡Ó_u qv$ip 
(sS>®_u) 

rhÛysâhpl_u 
qv$ip 

rhÛyshplL$ `f_y„ bm

Qy„bL$ue 
n¡Ó_u qv$ip

rhÛysâhpl_u qv$ip 
(dÝedp)

4.11  ãg¡tdN_p¡ X$pbp lp\_p¡ r_ed

 D`f_p âep¡N `f\u õ`óV$ \pe R>¡ L¡$, Qy„bL$ue n¡Ódp„ rhÛys hplL$ `f 
bm r_dp®Z \pe R>¡. Ap bm_u qv$ip rhÛysâhpl_u qv$ip A_¡ Qy„bL$ue n¡Ó 
qv$ip `f Ap^pf fpM¡ R>¡. 
 âep¡N `f\u A¡ `Z õ`óV$ \pe R>¡ L¡$ Äepf¡ rhÛysâhpl_u qv$ip Qy„bL$ue 
n¡Ó_u qv$ip_¡ g„b lp¡e R>¡ Ðepf¡ kp¥\u h ŷ bm lp¡e R>¡. Ap sd¡ L¡$hu fus¡ L$fip¡? 

4.10  Qy„bL$ue n¡Ódp„ rhÛys hplL$ `f L$pe® L$fsy„ bm 

4.12  v¥$r_L$ D`ep¡Ndp„ Aphsu rhÛys dp¡V$f

I

CB

H
S

N

I

_pmpL$pf 
Qy„bL$

õV¡$ÞX$

sp„bp_p spf

âep¡N_y„ f¡MprQÓ 

L$pNm_¡ 
g„b A_¡ 
A„v$f_u 
sfa 
S>_pf 

Qy„bL$ue 
n¡Ó 

 ãg¡tdN_p X$pbp lp\_p r_ed_p¡ D`ep¡N L$fu_¡ D`f_p 
âep¡Ndp„ spf `f_p bm_u qv$ip _½$u L$fp¡ A_¡ r_óL$j® QL$pkp¡. 

A

âÐen âep¡N 

A B C

L$fu Sy>Ap¡.

Qy„bL$
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 rhÛysdp¡V$fdp„ rhÛys AhplL$ AphfZ 

^fph_pf sp„bp_p spf_y„ A¡L$ g„bQp¡fkpL$pf Ly„$X$g 

lp¡e R>¡. Ap Ly„$X$g Qy„bL$_p (v$p.s. _pmpL$pf 

Qy„bL$_p) DÑf A_¡ v$rnZ ^°yh_u hÃQ¡ ApL©$rs 

4.13dp„ v$ip®ìep dyS>b A¡ fus¡ d|L¡$gy„ lp¡e R>¡, 

S>¡\u s¡_u ipMp AB A_¡ CD Qy„bL$ue n¡Ó_u 

qv$ip_¡ g„b qv$ipdp„ lp¡e. Ly„$X$g_p b¡ R>¡X$p X A_¡ 

Y _¡ vy$cpS>¡g L$X$u\u Å¡X$pe¡gp R>¡. L$X$u_p Ap b„_¡ 

A^® cpN_u A„v$f_p `©óW$cpNdp„ rhÛys AhplL$ 

AphfZ lp¡e R>¡ A_¡ s¡ dp¡V$f_p Apfp_¡ `L$X$u_¡ 

b¡kpX¡$gy„ lp¡e R>¡. X A_¡ Y A^® L$X$u_p blpf_p 

rhÛyshplL$ `©óW$cpN [õ\f L$pb®_ b°i (E A_¡ 

F)_¡ õ`i£ R>¡. 

 ApL©$rsdp„ v$ip®h¡g rhÛys `qf`\ `|Z® L$ep® bpv$ L$pb®_ b°i E A_¡ F Üpfp Ly„$X$gdp„\u rhÛysâhpl `kpf          

\hp gpN¡ R>¡. Ly„$X$g_u ipMp ABdp„\u rhÛysâhpl A \u B sfa Åe R>¡. Qy„bL$ue n¡Ó_u qv$ip N ^°yh\u S ^°yh sfa 

lp¡hp\u s¡_y„ `qfZpd AB ipMp `f \pe R>¡. ãg¡tdN_p X$pbp lp\_p r_ed A_ykpf AB ipMp `f r_dp®Z \e¡g 

bm s¡_¡ _uQ¡_u qv$ipdp„ ^L¡$g¡ R>¡. ipMp CDdp„_p¡ rhÛysâhpl AB_u rhfyÝ^ qv$ipdp„ lp¡hp\u r_dp®Z \e¡g bm 

s¡ ipMp_¡ D`f_u qv$ipdp„ ^L¡$g¡ R>¡. Apd Ly„$X$g A_¡ Apfp OqX$epm_p L$p„V$p_u rhfyÝ^ qv$ipdp„ afhp gpN¡ R>¡. AX$^p¡ 

Ap„V$p¡ ̀ |Z® \sp„ S> L$X$u_p vy$cprS>s cpN X A_¡ Y A_y¾$d¡ F A_¡ E L$pb®_ b°i_p k„`L®$dp„ Aph¡ R>¡ A_¡ rhÛysâhpl 

DCBA hl¡hp gpN¡ R>¡. s¡\u ipMp DC `f _uQ¡_u qv$ip\u A_¡ ipMp BA `f D`f_u qv$ip\u bm q¾$ep L$f¡ R>¡ 

A_¡ Ly„$X$g bpL$u_p¡ AX$^p¡ Ap„V$p¡ `l¡gp_u qv$ipdp„ S> `|Z® L$f¡ R>¡. Ap fus¡ v$f¡L$ AX$^p Ap„V$p `R>u Ly„$X$g A_¡ Apfp 

OqX$epm_p L$p„V$p_u rhfyÝ^ qv$ipdp„ afsp fl¡ R>¡. 

 ìephkpreL$ dp¡V$f Ap S> sÒh ̀ f Qpg¡ R>¡, dpÓ s¡d_u fQ_pdp„ ìephlpqfL$ a¡fapf L$f¡gp lp¡e R>¡ S>¡ sd¡ ApNm 

iuMip¡. 

4.13  rhÛys dp¡V$f : sÒh A_¡ L$pe®

 L$pb®_ b°i ip dpV¡$ hp`fhpdp„ Aph¡ R>¡ ? s¡d_„y L$pe® iy„ ? Ap A_¡ Aphp âñp¡_p 

DÑf d¡mhhp dpV¡$ _ÆL$_p L$p¡C hL®$ip¡`_u dygpL$ps gp¡ A_¡ rhÛys dp¡V$f_u fQ_p 

kdÆ gp¡.

rhÛys Q„ybL$ue D``pv$_ (Electromagnetic Induction)

 Ap`Z¡ `pR>gp ^p¡fZdp„ Å¡ey„ L¡$ Å¡ L$p¡C`Z rhÛyshplL$_¡ Qy„bL$ue n¡Ódp„ A¡ fus¡ d|L$uA¡ L¡$ s¡dp„\u hl¡_pf 

rhÛysâhpl_u qv$ip Qy„bL$ue n¡Ó_u qv$ip_¡ g„b lp¡e sp¡ rhÛyshplL$ `f bm L$pe®fs \pe R>¡. s¡\u rhÛyshplL$_y„ 

lg_Qg_ \pe R>¡. `f„sy Å¡ hplL$ Qy„bL$ue n¡Ódp„ afsp¡ lp¡e A\hp [õ\f rhÛyshplL$_u ApSy>bpSy>_y„ Qy„bL$ue n¡Ó 

bv$gpsy„ lp¡e sp¡ iy„ \i¡ ? Ap âñ_p¡  DÑf ip¡^hp dpV¡$ dlp_ h¥opr_L$ dpeL$g a¡f¡X¡$A¡ k„ip¡^_ L$e¯y, Aæepk L$ep£. 

C.k.1831dp„, a¡f¡X¡$A¡ rkÝ^ L$e¯y L¡$ afsp Qy„bL$_u dv$v$\u rhÛyshplL$dp„ rhÛysâhpl r_dp®Z L$fu iL$pe R>¡.  

vy$cpS>¡g L$X$u 
(X A_¡ Y)

X Y

E A_¡ 
F

L$pb®_ b°i

E F

Apfp

dprlsu d¡mhp¡.
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 ApL©$rs 4.16 (A)dp„, v$ip®ìep dyS>b `qf`\ `|Z® L$fp¡. 
s¡ dpV¡$ Å¡Csp OV$L$p¡ rhi¡ QQp® L$fu_¡ _½$u L$fp¡ A_¡ gp¡. Ap 
âep¡Ndp„ Ap`Z¡ Å¡ N|„Qmpdp„_p¡ rhÛysâhpl õhuQ Mp¡gu_¡ 
i|Þe L$fuA¡ sp¡ s¡ S> kde¡ Ly„$X$g_p ̀ qf`\dp„_p N¸ëìl¸_p¡duV$f_p¡ 
L$p„V$p¡ sfs A¡L$ bpSy>A¡ rhQrgs \C afu\u i|Þe `f Aph¡ R>¡. 
N|„Qmpdp„_p¡ rhÛysâhpl afu\u iê$ L$fsp N¸ëìl¸_p¡duV$f_p¡ L$p„V$p¡ 
TX$`\u buÆ bpSy>A¡ rhQrgs \C afu\u i|Þe `f Aph¡ R>¡. 
 lh¡ rhÛysâhpl hl¡sp¡ lp¡e Ðepf¡ Ly„$X$g spf_p N|„Qmp_p 
An_u g„bqv$ipdp„ [ApL©$rs 4.16 (b)]dp„, s¡d S> An ̀ f S> 
N|„Qmp_u _ÆL$ A_¡ v|$f lgphsp [ApL©$rs 4.16 (L$)] 
N¸ëìl¸_p¡duV$f_p¡ L$p„V$p¡ rhQrgs \pe R>¡. A¡V$g¡ L¡$ Ly„$X$gdp„ 
rhÛysâhpl r_dp®Z \pe R>¡. 

4.14 N¸ëìl¸_p¡duV$f

d|L$u `qf`\ `|Z® L$fp¡. sp„bp_p spf_u _ÆL$ S> _uQ¡ 
`Ë$uQy„bL$_p¡ DÑf A\hp v$rnZ ^°yh lp¡e A¡ fus¡ `Ë$uQy„bL$ 

Dcy„ d|L$p¡. lh¡ Å¡ spf A®B  fus¡ lgsp¡ fpMuA¡ sp¡ 
N¸ëìl¸_p¡duV$f_p¡ L$p„V$p¡ rhQrgs \e¡gp¡ S>Zpe R>¡. A¡_¡ S> 
a¡f¡X¡$_y„ rhÛys Qy„bL$ue D``pv$_ L$l¡ R>¡. 
 lh¡ spf_¡ [õ\f fpMu_¡ Qy„bL$ lgphu_¡ Sy>Ap¡. 
N¸ëìl¸_p¡duV$f_p¡ L$p„V$p¡ lSy> `Z rhQrgs \pe R>¡. 

 N¸ëìl¸_p¡duV$f: Ap`Z¡ iuMu Ne¡g rhÛys dp¡V$f (electrical 
motor) S>¡ sÒh `f L$pe® L$f¡ R>¡ s¡ S> sÒh`f Ap^pqfs A¡L$ k„h¡v$_-
iug D`L$fZ R>¡, N¸ëìl¸_p¡duV$f. s¡_u dv$v$\u rhÛys_y„ dp`_ L$fu 
iL$pe R>¡. Qy„bL$_p ^°yhp¡ hÃQ¡ Aph¡g Ly„$X$g_¡ A¡hu fus¡ Np¡W$hhpdp„ 
Aph¡ R>¡ L¡$ s¡_u kp\¡ N¸ëìl¸_p¡duV$f_p¡ L$p„V$p¡ Å¡X$u iL$pe. Äepf¡ M|b S> 
Ap¡R>p¡ (v$p.s. 1 rdgu A¢r`Af A\hp s¡_p L$fsp Ap¡R>p¡) rhÛysâhpl 
Ly„$X$gdp„\u `kpf \pe R>¡ Ðepf¡ Ly„$X$g_y„ rhQg_ \pe R>¡ A_¡ s¡ rhQg_ 
rhÛysâhpl_p âdpZdp„ lp¡e R>¡. ìlp¡ëV$duV$f A_¡ A¡duV$f ̀ Z Ap S> 
sÒh `f Ap^pqfs R>¡. N¸ëìl¸_p¡duV$f_p spkL$ `f i|Þe   rhÛysâhpl 
dÝecpNdp„ v$ip®h¡gp¡ lp¡e R>¡. rhÛysâhpl_u qv$ip A_ykpf L$p„V$p_y„ 
i|Þe_u b„_¡ bpSy>A¡ rhQg_ \pe R>¡.
  ApL©$rs 4.15dp„, v$ip®ìep dyS>b kprlÐe c¡Ny„ L$fp¡. N¸ëìl¸_p¡duV$f 

4.15  Qy„bL$ue n¡Ódp„ spf afsp¡ fpMsp rhÛysâhpl    
r_dp®Z \pe R>¡.  

A
B 

Qy„bL$

4.16 (A) N|„Qmpdp„\u rhÛysâhpl âhprls 
A\hp M„qX$s L$fsp 

L$fu Sy>Ap¡.

L$fu Sy>Ap¡.

spf_y„ Ly„$X$g spf_y„ N|„Qmy„  

N¸ëìl¸_p¡duV$f b¸V$fu 

õhuQ

4.16 (b) N|„Qmpdp„\u rhÛysâhpl âhprls lp¡e 
Ðepf¡ Ly„$X$g_¡ N|„Qmp_p An_u g„b f¡Mpdp„ lgphsp

N¸ëìl¸_p¡duV$f b¸V$fu 

spf_y„ N|„Qmy„  spf_y„ Ly„$X$g

õhuQ
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4.16 (L$) N|„Qmpdp„\u rhÛysâhpl âhprls lp¡e  
  Ðepf¡ Ly„$X$g_¡ N|„Qmp_p An `f N|„Qmp_u 
  _ÆL$ A_¡ v|$f lgphsp

 `pR>m_p âep¡N `f\u iy„ S>Zpe R>¡ ?   
 N|„Qmy„ [õ\f fpMu_¡ `Z rhÛysâhpldp„ a¡fapf L$fuA¡ 
sp¡ `Z Ly„$X$gdp„ rhÛysâhpl r_dp®Z \pe R>¡. s¡dS> S>¡V$gy„ 
h^pf¡ N|„Qmy„ Ly„$X$g_u kpd¡\u bpSy> gC S>hpdp„ Aph¡ R>¡, 
s¡V$gy„ S> N¸ëìl¸_p¡duV$f_p L$pV$p_y„ rhQg_ h^pf¡ \pe R>¡. 
N|„Qmpdp„_p rhÛysâhpldp„ a¡fapf L$fsp Ly„$X$gdp„ rhÛysâhpl 
r_dp®Z \pe R>¡ A\hp Ly„$X$g sfa N|„Qmy„ kfL$phsp `Z 
Ly„$X$gdp„ rhÛysâhpl r_dp®Z \pe R>¡. 

rhÛys hplL$_u 
Nrs

Qy„bL$ue n¡Ó_u qv$ip

rhÛys hplL$dp„ âhrs®s 
rhÛysâhpl_u qv$ip

rhÛys hplL$dp„ âhrs®s 
rhÛysâhpl_u qv$ip

rhÛys hplL$_u 
Nrs

Qy„bL$ue n¡Ó_u qv$ip

4.17  ãg¡tdN_p S>dZp lp\_p¡ r_ed

 dpeL$g a¡f¡X¡$ (1791-1867) âep¡Niug h¥opr_L$ lsp. s¡d_y„ Ar^L©$s 
rinZ \ey„ _ lsy„. A¡L$ byL$bpCqX„$N_u vy$L$p_dp„ _p_p¡ dpeL$g L$pd¡ gpÁep¡. Ðep„_p 
`yõsL$p¡ hp„Qsp hp„Qsp s¡_¡ rhop_ âÐe¡ ê$rQ \C. g„X$__u fp¸eg C[ÞõV$V$éyV$dp„ 
l„ä¡ X¡$ìluA¡ s¡_¡ âep¡Nipmp klpeL$ sfuL¡$ _uçep¡. Ðep„S> s¡dZ¡ rhÛysQy„bL$ue 
âhs®__p¡ r_ed ip¡Ýep¡. s¡dS> rhÛys rhOV$__p¡ r_ed `Z ip¡Ýep¡. L¡$V$guL$ 
rhÛp`uW$p¡ s¡d_¡ dp_v$ `v$hu Ap`hp_u s¥epfu v$ip®hu. `f„sy a¡f¡X¡$A¡ s¡ kÞdp__p¡ 
AõhuL$pf L$ep£. 

h¥opr_L$_p¡ `qfQe

N¸ëìl¸_p¡duV$f b¸V$fu 

spf_y„ N|„Qmy„  spf_y„ Ly„$X$g

õhuQ
a¡f¡X$_p¡ rhÛys D``pv$_ r_ed
 N|„Qmpdp„\u rhÛysâhpl Qpgy L$fsp„ S> A\hp b„^ 
L$fsp S> Ly„$X$gdp„\u rhÛysâhpl âhrs®s \pe R>¡. rhÛysâhpl 
Ap¡R>p¡ h^y L$fsp„ `Z Ap âhs®_ S>Zpe R>¡. N|„Qmp_¡ Ly„$X$g 
`pk¡\u v|$f `Z L$ep® R>sp `Z Ly„$X$gdp„ âhs®__¡ L$pfZ¡ 
rhÛysâhpl r_dp®Z \pe R>¡. D`f_p âep¡N `f\u A¡ Ýep_dp„ 
Aph¡ R>¡ L¡$ Ly„$X$gdp„\u `kpf \su Qy„bL$ue bmf¡Mp_u 
k„¿epdp„ a¡fapf L$fsp„ Ly„$X$gdp„ rhÛysâhpl âhqs®s \pe R>¡. 
s¡_¡ a¡f¡X$_p¡ rhÛys D``pv$__p¡ r_ed L$l¡hpe R>¡. Ly„$X$gdp„ 
r_dp®Z \e¡gp rhÛysâhpl_¡ âhrs®s rhÛysâhpl L$l¡ R>¡.  

ag¡tdN_p¡ S>dZp lp\_p¡ r_ed
(Fleming’s right hand rule )
 rhÛyshplL$dp„_p¡ (Ly„$X$gdp„_p¡) âhrs®s rhÛysâhpl 
h^pf¡dp„ h^pf¡ ¼epf¡ li¡ ? Äepf¡ rhÛys hplL$_u Nrs_u 
qv$ip Qy„bL$ue n¡Ó_u qv$ip_¡ g„b lp¡e R>¡ Ðepf¡. âhrs®s 
rhÛysâhpl_u qv$ip v$ip®hhp dpV¡$ ãg¡rd„N_p S>dZp lp\_p 
r_ed_p¡ D`ep¡N \pe R>¡. S>dZp lp\_p¡ A„N|W$p¡, sS>®_u 
A_¡ dÝedp_¡ A¡hu fus¡ fpMp¡ L¡$ s¡ A¡L$buÅ_¡ g„b qv$ipdp„ 
lp¡e. (ApL©$rs 4.17) Aphu [õ\rsdp„ A„N|W$p¡ rhÛyshplL$_u 
Nrs_u qv$ip, sS>®_u Qy„bL$ue n¡Ó_u qv$ip A_¡ dÝedp 
âhrs®s (D``pqv$s) rhÛysâhpl_u qv$ip v$ip®h¡ R>¡. Ap  
r_ed_¡ ãg¡tdN_p¡ S>dZp lp\_p¡ r_ed L$l¡ R>¡. 
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âÐephs} rhÛysâhpl A_¡ A¡L$dpN}e rhÛysâhpl 
[Alternating Current (AC) and Direct 
Current (DC)]
 AÐepf ky^u Ap`Z¡ rhÛysL$p¡j\u Aphu `qf`\-
dp„\u `kpf \sp A_¡ afu rhÛysL$p¡j sfa S>sp„ A¡V$g¡ L¡$ 
A¡L$ qv$ipdp„ hl¡sp rhÛysâhpl_p¡ Aæepk L$ep£. Aphp 
rhÛysâhpl_¡ A¡L$dpN}e rhÛysâhpl (Direct Current 
: DC) L$l¡ R>¡. S>¡ rhÛysâhpl_y„ `qfdpZ A_¡ qv$ip       
r_ròs A_¡ kdp_ kdeNpmp `R>u bv$gpe R>¡ s¡_¡ 
âÐephs} rhÛysâhpl (Alternating Current : AC) 
L$l¡ R>¡. 
 A¡L$ dpN}e rhÛysâhpl h^u iL¡$ R>¡¡, [õ\f flu iL¡$ 
R>¡ A\hp Ap¡R>p¡ `Z \C iL¡$ R>¡. `f„sy s¡ v$p¡gpedp_ 
(Oscillatory) lp¡sp¡ _\u. S>¡ ApL©$rs 4.19dp„ Apg¡M_p 
õhê$̀ dp„ v$ip®ìey„ R>¡. 
 âÐephs} âhpl A¡ v$p¡gpedp_ âhpl R>¡. Apg¡Mdp„ 
v$ip®ìep dyS>b s¡ A¡L$ qv$ipdp„ dlÑd dep®v$p ky^u h^¡ R>¡. 
Ðepfbpv$ Ap¡Ry>„ \sp„ \sp„ i|Þe \pe R>¡ A_¡ afu\u rhfyÝ^ 
qv$ipdp„ dlÑd dep®v$p ky^u h^u_¡ afu\u i|Þe \pe R>¡. 
(ApL©$rsdp„ rhfyÝ^ qv$ip v$ip®hhp dpV¡$ rhÛysâhpl_¡ dpV¡$ 
-1, -2 A¡hp ̀ qfdpZ hp`ep® R>¡.) âÐephs} rhÛysâhpl_y„ 
v$p¡g_ kde A_ykpf h¾$ue `Ý^rs(Sinusoidal)\u \sy„ 
lp¡hp\u s¡        rQŒ hX¡$ v$ip®hpe R>¡. A¡L$dpN}e âhpl 
A¡L$ S> qv$ipdp„ hl¡ R>¡, `f„sy âÐephs} âhpl Aphs®_ 
`Ý^rs\u A¡L$ Q¾$dp„ ku^u A_¡ DgV$u qv$ipdp„ hl¡ R>¡. 

rh
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A
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A¡L$dpN}e hu.â.(DC)
âÐephs} hu.â.(AC)
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A

¡[ç`
A
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A
p¡R>p¡ \sp¡ A

¡L$dpN}e 

huS>âhpl

[õ\f A¡L$dpN}e
huS>âhpl

4.18 A¡L$dpN}e huS>âhpl A_¡ âÐephs} 
huS>âhpl `qf`\

4.19 âÐephs} huS>âhpl A_¡ 
A¡L$dpN}e huS>âhpl_p¡ Apg¡M

 cpfsdp„ rhÛys L¡$ÞÖdp„ \_pf huS>r_rd®rsdp„ A¡L$ Q¾$       A¡V$g¡ 0.02 k¡L„$X$dp„ `|Z® R>¡. A¡V$g¡ L¡$ âÐephs} 

âhpl_u Aph©rÑ 50 Hz (k¡L„$X$dp„ 50 Q¾$) S>¡V$gu lp¡e R>¡. rhÛys i[¼s_¡ v|$f ky^u gC S>su hMs¡ s¡_¡ âÐephs} 
ê$`dp„ gC S>hu D`ep¡Nu W$f¡ R>¡. L$pfZ L¡$ A¡L$dpN}e rhÛysâhpl L$fsp âÐephs} âhpl hX¡$ DÅ®_y„ Ap¡R>pdp„ Ap¡R>p 
ìee kp\¡ k„QpfZ (hl_) - ̀ qfjZ (Transmision) L$fu iL$pe R>¡. OfNÕ\y h`fpi dpV¡$_p¡ rhÛys |̀fhW$p¡ âÐephs} 
âhpl (AC) lp¡e R>¡. Ap rhÛys hp`fsu hMs¡ fpMhp_u kphQ¡su rhi¡ Ap`Z¡ `pR>gp ^p¡fZdp„ iuMu Nep R>uA¡.

rhÛys S>r_Ó  (Electric Generator)
 rhÛys Qy„bL$ue âhs®_ `f Ap^pqfs âep¡N Ap`Z¡ Å¡ep¡. s¡dp„\u r_dp®Z \_pf rhÛysâhpl_y„ `qfdpZ Aë` 
lp¡e R>¡. `f„sy s¡ S> sÒh dp_h_p h`fpi dpV¡$ dp¡V$p¡ rhÛysâhpl r_dp®Z L$fhp dpV¡$ hp`fu iL$pe R>¡. Al] ep„rÓL$ 
DÅ®_p¡ D`ep¡N rhÛyshplL$ Ly„$X$g_¡ s¡_u ^fu afs¡ Qy„bL$ue n¡Ódp„ a¡fhhp dpV¡$ A_¡ s¡_p Üpfp huS>r_rd®rs dpV¡$ 
L$fhpdp„ Aph¡ R>¡. 
 ApL©$rs 4.20dp„ ^fu afs¡ afsp sp„bp_p spf_y„ Ly„$X$g ABCD v$ip®ìey„ R>¡, s¡ Qy„bL$_p b¡ ^°yhp¡ hÃQ¡ d|L$¡gy„ lp¡e 
R>¡. Ly„$X$g_p b¡ R>¡X$p R1 A_¡ R2 Ap b¡ rhÛyshplL$ L$X$uAp¡_¡ L$pb®_ b°i hX¡$ Å¡X¡$gp lp¡e R>¡. Ap b„_¡ L$X$uAp¡ An_¡ 
`L$X$u_¡ b¡kpX¡$gu lp¡e R>¡. `f„sy L$X$u A_¡ ^fu (Apfp) hÃQ¡ rhÛysfp¡^L  AphfZ lp¡e R>¡. ^fu blpf_p e„Ó_u 
dv$v$\u a¡fhhpdp„ Aph¡ R>¡. s¡\u Ly„$X$g ABCD afhp gpN¡ R>¡. B1, B2 Ap b¡ [õ\f L$pb®_ b°i_p R>¡X$p N¸ëìl_p¡duV$f 
kp\¡ Å¡X¡$gp lp¡e R>¡. s¡\u `qf`\dp„ rhÛysâhpl_p hl__u qv$ip S>Zpe R>¡.

 1
50

kde (k¡L„$X$dp„)
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 ^fu afsp ipMp AB D`f Åe R>¡ A_¡ CD _uQ¡ 
Aph¡ R>¡. (A¡V$g¡ L¡$ Ly„$X$g ABCD OqX$epm_p L$p„V$p_u 
qv$ipdp„ af¡ R>¡.) ãg¡tdN_p S>dZp lp\_p r_edâdpZ¡ 
ipMp AB A_¡ CDdp„ âhs®_\u rhÛysâhpl r_dp®Z 

\pe R>¡, s¡ A ® B  A_¡  C ® D qv$ipdp„ Åe R>¡. 

Ap fus¡ A®B®C®D A¡ fus¡ rhÛysâhpl hl¡ 
R>¡. (ApL©$rs 4.20dp„ bpZ_u qv$ipdp„) Ðepfbpv$ 
`qf`\dp„ B2\u N¸ëìl¸_p¡duV$fdp„\u B1 sfa 
rhÛysâhpl hl¡ R>¡. ABCD A¡ A¡L$ Ly„$X$g_¡ bv$g¡ A_¡L$ 
Ly„$X$g ̂ fphsp¡ ̀ qf`\ hp`fuA¡ sp¡ A_¡L$NZp¡ rhÛyâhpl 
hl¡ R>¡ A_¡ M|b rhÛysâhpl r_dp®Z \pe R>¡. 
A^®`qfhg_ `R>u ipMp AB A¡ CD_u S>ÁepA¡ A_¡ 
CD ipMp AB_u S>ÁepA¡ Aph¡ R>¡. s¡\u âhrs®s 
rhÛysâhpl D®C®B®A \u Åe R>¡. ipMp BA L$X$u Üpfp kss B1 b°i_p k„`L®$dp„ lp¡e R>¡, A_¡ ipMp DC 
A¡ B2 b°i_p k„`L®$dp„ lp¡e R>¡. s¡\u blpf_p ̀ qf`\dp„ rhÛysâhpl B1 \u B2 sfa A¡V$g¡ L¡$ ̀ l¡gp_p A^®`qfhg__u 
DgV$u qv$ipdp„ hl¡ R>¡. v$f¡L$ A^®`qfhg_ `R>u Aphy„ \pe R>¡ A_¡ âÐephs} âhpl r_dp®Z \pe R>¡. ApS> âÐephs} 
rhÛysâhpl S>r_Ó (AC Generator) R>¡. 
 A¡L$dpN}e S>r_Ó (DC Generator) s¥epf L$fhp dpV¡$ iy„ L$fhy„ `X$i¡ ? A¡L$dpN}e rhÛysâhpl blpf_p 
`qf`\dp„ qv$ip bv$gsp¡ _\u. s¡\u rhÛys S>r_Ó dpV¡$ rhcpÆs L$X$u h`fpe R>¡. s¡dS> A¡L$ rhcpÆs L$X$u ^fu `f 
b¡kpX¡$gu lp¡e R>¡. Ap ìehõ\p_¡ L$pfZ¡ Ly„$X$g_u D`f S>su A¡L$ ipMp kss A¡L$ b°i_p k„`L®$dp„ A_¡ _uQ¡ S>su 
kss buÅ b°i_p k„`L®$dp„ fl¡ R>¡. s¡\u blpf_p `qf`\dp„ A¡L$ S> qv$ipdp„ rhÛysâhpl hl¡ R>¡. Ap S>r_Ó_¡ ipMp 
A¡L$dpN}e S>r_Ó (DC Generator) L$l¡ R>¡. 

D`f hZ®_ L$f¡g A¡L$dpN}e S>r_Ó_u ApL©$rs v$p¡fp¡. Ðepfbpv$ ^fu a¡fhsp       
A¡L$dpN}e huS>âhpl L¡$hu fus¡ dm¡ R>¡ s¡ õ`óV$ L$fp¡.

L$pb®_ 
b°i

rhÛyshplL$ L$X$u

^fu (Apfp¡)

Ly„$X$g

Qy„bL$ue n¡Ó

4.20  rhÛys S>r_Ó 

1. S|>\dp„ _ b¡ksp¡ iåv$ ip¡^p¡. s¡ dpV¡$ õ`óV$uL$fZ 
gMp¡.

 A. ãe|T, rhÛyshplL$ ̀ v$p\®, fbf_p dp¡Å, S>r_Ó 
 Ap. ìlp¡ëV$duV$f, A¡duV$f, N¸ëìlp¡_p¡duV$f, \dp£duV$f 
 B. Ýhr_h^®L$, k|ÿdîhZL$, rhÛysdp¡V$f, Qy„bL$ 
2. fQ_p A_¡ L$pe® S>Zphp¡, ìeh[õ\s ApL©$rs v$p¡fu_¡ 

cpNp¡_p _pd gMp¡. 
 A. rhÛys dp¡V$f  b.rhÛys S>r_Ó (âÐephs})
3.  rhÛys Qy„bL$ue D``pv$_ A¡V$g¡ -
 A. rhÛys hplL$_y„ âcpqfs \hy„. 
 Ap. Ly„$X$gdp„\u rhÛysâhpl `kpf \sp Qy„bL$ue 

n¡Ó r_dp®Z \hy„. 

 B. Qy„bL$ A_¡ Ly„$X$g_u kp`¡n Nrs_¡ L$pfZ¡     
Ly„$X$gdp„ rhÛysâhpl r_dp®Z \pe R>¡. 

 C. rhÛysdp¡V$f_p Ly„$X$g_¡ Apfp afs¡ afhy„. 
4.  saphs gMp¡ - âÐephs} S>r_Ó A_¡ A¡L$dpN}e 

S>r_Ó
5.  rhÛysâhpl r_dp®Z L$fhp dpV¡$ L$ey„ D`L$fZ 

hp`fhpdp„ Aph¡ R>¡ ? ApL©$rs krls hZ®_ L$fp¡. 
A. rhÛys dp¡V$f  b. N¸ëìl¸_p¡duV$f 

 L$. rhÛys S>r_Ó  X$. ìlp¡ëV$duV$f 
6. gOy`qf`\ ip\u r_dp®®Z \pe R>¡ ? s¡_y„ iy„ ̀ qfZpd 

Aph¡ R>¡.

õhpÝepe

dNS> Qgphp¡.
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7. h¥opr_L$ L$pfZp¡ gMp¡. 
 A. huS>mu_p bëbdp„ N|„Qmy„ b_phhp dpV¡$ 

V„$NõV$_ ^psy_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
 Ap. C÷u, rhÛys kNX$u, bp¡egf S>¡hp DóZsp 

r_dp®Z L$f_pf rhÛys D`L$fZp¡dp„ _pe¾$p¡d 
S>¡hu rdî ^psy_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
iyÙ ^psy_p¡ _l]. 

 B. rhÛysâhpl_p hl_ dpV¡$ sp„bp A\hp 
A¡ëeyrdr_ed_p spfp¡_p¡ D`ep¡N \pe R>¡. 

 C. ìehlpfdp„ rhÛys DÅ® dp`hp dpV¡$ S|>g_¡ 
bv$g¡  kWh A¡L$d hp`fhpdp„ Aph¡ R>¡.   

8.  _uQ¡_p rh^p_p¡ `¥L$u L$e„y rh^p_ gp„bp, ku^p, 
rhÛyshplL$ spf `pk¡_p Qy„bL$ue n¡Ó_y„ ep¡Áe 
hZ®_ L$f¡ R>¡ ? õ`óV$uL$fZ gMp¡. 

 A. spf_¡ g„b ku^u f¡Mpdp„ Qy„bL$ue bmf¡Mp 
A¡L$ kdsgdp„\u `kpf \pe R>¡. 

 Ap. Qy„bL$ue bmf¡Mp spf_¡ kdp„sf, spf_u b^u 
bpSy>\u Åe R>¡. 

 B. spf_¡ g„b A_¡ spf\u v|$f S>su (radially 
outward)  Qy„bL$ue bmf¡MpAp¡ Åe R>¡. 

 C. kdL¡$ÞÖu, hsy®mpL$pf, spf_¡ L¡$ÞÖõ\p_¡ fpMu_¡ 
spf_¡ g„b kdsgdp„ Qy„bL$ue bmf¡Mp Åe R>¡. 

9. `qf_prgL$p A¡V$g¡ iy„ ? s¡_p Qy„bL$ue n¡Ó_u syg_p 
`Ë$u Qy„bL$_p Qy„bL$ue n¡Ó kp\¡ L$fu _pd r_v£$ris 
ApL©$rs v$p¡fp¡. 

10. ApL©$rs_¡ _pd Ap`u k„L$ë`_p õ`óV$ L$fp¡.

A. Ap.

11. _uQ¡_u ApL©$rsAp¡ Ap¡mMu s¡d_p D`ep¡N õ`óV$ 
L$fp¡. 

A. Ap.

B.

²²²

12. Dv$plfZp¡ NZp¡. 
 A. rhÛys `qf`\_p A¡L$ Ahfp¡^dp„ 100W 

DóZsp DÅ® r_dp®Z \pe R>¡. 3A rhÛys- 
âhpl ̀ kpf \pe R>¡. sp¡ rhÛys Ahfp¡^ L¡$V$gp 
W li¡ ? 

 S>hpb ः 11 W
 Ap. b¡ V„$NõV$__p bëb_p¡ huS>v$bpZ_p¡ saphs 

220V R>¡. s¡ b„_¡ bëb 100W A_¡     
60W_p R>¡. Å¡ s¡_¡ kdp„sf Å¡X$Zudp„   
Å¡X¡$gp lp¡e sp¡ dy¿e rhÛys hplL$dp„\u L¡$V$gp¡ 
rhÛysâhpl `kpf \i¡ ? 

 S>hpb ः 0.72A
 B. L$p¡Z h^y rhÛysDÅ® MQ® L$fi¡ ? 30 rdr_V$dp„ 

500W_y„ A¡L$ V$u.hu. k¡V$, L¡$ 20 rdr_V$dp„ 
600W_u kNX$u? 

S>hpb ः V$u.hu. k¡V$
 C. 1100W rhÛys i[¼s_u$ C÷u v$ffp¡S> 2 

L$gpL$   hp`fhpdp„ Aph¡ sp¡ A¡râg drl_pdp„ 
huS>mu_y„ bug L¡$V$gy„ Aphi¡ ? (huS> L„$`_u 
A¡L$ eyr_V$ dpV¡$ ê$. 5/- v$f g¡ R>¡.)

 S>hpb ः 330 ê$.
D`¾$d :  
  rinL$_p dpN®v$i®_dp„ dy¼s DÅ® S>r_Ó s¥epf 

L$fp¡.
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5. DóZsp

Ø AâNV$ Dódp   Ø `y_rl®dpe_
Ø ̀pZu_y„ Ak„Ns ApQfZ  Ø r_^p®fZtbvy$ DóZspdp_ A_¡ ApÖ®sp 
Ø rhrióV$ Dódp ^pfL$sp 

1. DóZsp A_¡ DóZspdp_ hÃQ¡ iy„ saphs R>¡ ? 
2. DóZsp k„¾$dZ_p âL$pf L¡$V$gp A_¡ ¼ep ¼ep ?

epv$ L$fp¡.

 `pR>gp ^p¡fZdp„ Ap`Z¡ DóZsp A_¡ DóZsp k„¾$dZ_p rhrh^ âL$pfp¡ rhi¡ dprlsu d¡mhu R>¡. O_, âhplu 
A_¡ hpey_y„ ApLy„$Q_ A_¡ âkfZ L¡$hu fus¡ \pe R>¡ s¡ ̀ Z Ap`Z¡ L¡$V$gpL$ âep¡Np¡ Üpfp Å¡ey„. DóZsp A_¡ DóZspdp_ 
hÃQ¡_p¡ saphs `Z kdÆ gu^p¡ R>¡. DóZspdp`L$ (\dp£duV$f) hX¡$ DóZspdp_ L¡$hu fus¡ d`pe R>¡ s¡_p¡ `Z 
Aæepk L$ep£ R>¡. 
 `v$p\®_u Sy>v$u Sy>v$u Ahõ\pdp„ Å¡hp dmsu AâNV$ Dódp, `pZu_y„ Ak„Ns ApQfZ, r_^p®fZtbvy$ DóZspdp_, 
ApÖ®sp, rhrióV$ Dódp^pfL$sp S>¡hu k„L$ë`_pAp¡ v¥$r_L$ Æh_dp„ h`fpe R>¡. s¡ rhi¡ h^y dprlsu d¡mhuA¡. 

1. ApL©$rs 5.1dp„ v$ip®ìep âdpZ¡ A¡L$ L$pQ_p hpkZdp„ \p¡X$p 
bfa_p Vy$L$X$p gp¡. 

2. DóZspdp`L$_p¡ ApNm_p¡ cpN `|Z® `Z¡ bfadp„ X|$b¡ A¡ 
fus¡ fpMu bfa_y„ DóZspdp_ dp`p¡. 

3. bfa_y„ hpkZ rÓ`pC `f d|L$p¡ A_¡ bfa_¡ DóZsp Ap`p¡. 
4. v$f A¡L$ rdr_V¡ DóZspdp_ _p¢^p¡. 
5. DóZsp Ap`hp_y„ Qpgy„ lp¡hp\u bfa ^ud¡ ^ud¡ Ap¡Nmhp 

dp„X$i¡, bfa Ap¡Nm¡ Ðepf¡ bfa A_¡ `pZu_p rdîZ_¡ 
lgphsp flp¡. 

6. `pZu DL$mhp dp„X¡$ Ðepf bpv$ `Z L¡$V$gp¡L$ kde DóZsp 
Ap`hp_y„ Qpgy fpMp¡. 

7. DóZspdp_dp„ \sp¡ a¡fapf A_¡ kde hÃQ¡_p¡ k„b„^ 
v$ip®h_pf Apg¡M v$p¡fp¡. 

 Äep„ kŷ u bfa_p b^p Vy$L$X$p_y„ `pZu \sy„ _\u Ðep„ kŷ u rdîZ_y„ DóZspdp_ 0 ०C S> fl¡i¡. b^p bfa_y„ `pZu 

\ep bpv$ ̀ Z DóZsp v¡$hp_y„ Qpgy fpMsp ̀ pZu_y„ DóZspdp_ h^i¡ A_¡ 100 ०C  kŷ u S>i¡. Ap DóZspdp_¡ ̀ pZu_y„ 

dp¡V$p âdpZdp„ hfpmdp„ ê$̀ p„sf \pe R>¡. b^p `pZu_y„ hfpmdp„ ê$̀ p„sf \pe Ðep„ kŷ u DóZspdp_ 100 ०C  `f [õ\f 

fl¡i¡. DóZspdp_dp„ \sp¡ a¡fapf A_¡ s¡_¡ dpV¡$ gpNsp kde_p¡ k„b„̂  v$ip®h_pf Apg¡M ApL©$rs 5.2 âdpZ¡ li¡.

 Ap Apg¡Mdp„ f¡M AB [õ\f DóZspdp_¡, bfa_y„ `pZudp„ ê$`p„sf \hp_u q¾$ep v$ip®h¡ R>¡. bfa_¡ DóZsp 

Ap`sp bfa Qp¡½$k DóZspdp_¡ A¡V$g¡ L¡$  0 ०C Ap¡Nmu_¡ ̀ pZudp„ ê$`p„sf \hp gpN¡ R>¡. Ap a¡fapf \su hMs¡ bfa 

DóZsp_y„ ip¡jZ L$f¡ R>¡. DóZsp_y„ Ap ip¡jZ bfa_y„ `|Z®`Z¡ âhpludp„ ê$`p„sf \pe Ðep„ ky^u Qpgy fl¡ R>¡.

AâNV$ Dódp (latent heat) 

5.1 AâNV$ Dódp 

DóZspdp`L$

bfa_p 
Vy$L$X$p

rÓ`pC 

b_®f 

L$fu Sy>Ap¡.
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 Ap v$fçep_ rdîZ_y„ DóZspdp_ [õ\f fl¡ R>¡. S>¡ 
[õ\f DóZspdp_¡ bfa_y„ `pZudp„ ê$`p„sf \pe R>¡ s¡ 
DóZspdp__¡ bfa_p¡ ÖphZp„L$ L$l¡ R>¡. 
 `v$p\®_y„ O_dp„\u âhpludp„ ê$`p„sf \su hMs¡ ̀ v$p\® 
A¡V$g¡ Al] bfa DóZsp_y„ ip¡jZ L$f¡ R>¡. `f„sy s¡_p 
DóZspdp_dp„ h©qÙ \su _\u. ip¡jpe¡gu b^u DóZsp_p¡ 
D`ep¡N AÏAp¡ hÃQ¡_p b„^_¡ nuZ L$fu O__y„ âhpludp„ 
ê$`p„sf L$fhp dpV¡$ \pe R>¡. ^__y„ âhpludp„ ê$`p„sf \su 
hMs¡ [õ\f DóZspdp_¡ S>¡ DóZsp ip¡jpe R>¡ s¡_¡ 
Ap¡Nmhp_u A`°NV$ Dódp (Latent heat of melting) 
L$l¡ R>¡. 
 A¡L$d Öìedp_ ^fphsp ^_ `v$p\®_y„ `|Z®`Z¡ âhpludp„ ê$`p„sf \su hMs¡ [õ\f DóZspdp_¡ O_dp„\u S>¡ 
DóZsp ip¡jpe R>¡ s¡_¡ Ap¡Nmhp_u rhrióV$ AâNV$ Dódp (Specific latent heat of melting)  L$l¡ R>¡. 
 bfa_y„ `|Z®`Z¡ `pZudp„ ê$`p„sf \ep bpv$ `pZu_y„ DóZspdp_ h^hp gpN¡ R>¡, S>¡ 100 ०C ky^u h^¡ R>¡. f¡M 
BC `pZu_p DóZspdp_dp„ 0 ०C \u 100 ०C ky^u_u h©qÙ v$ip®h¡ R>¡. Ðepf bpv$ DóZsp Apàep R>sp„ `Z `pZu_y„ 
DóZspdp_ h^sy„ _\u. Ap DóZspdp_¡ ip¡j¡gu b^u DóZsp âhplu_p AÏ hÃQ¡_p¡ b„^ sp¡X$hp dpV¡$ A_¡ 
âhplu_y„ hpeydp„ ê$`p„sf \hp dpV¡$ h`fpe R>¡. âhplu_y„ hpeydp„ ê$`p„sf \su hMs¡ DóZsp ip¡jpsu lp¡hp R>sp„ `Z 
DóZspdp_dp„ h©qÙ \su _\u. S>¡ [õ\f DóZspdp_¡ âhplu_y„ ê$`p„sf hpeydp„ \pe R>¡ s¡ DóZspdp__¡ âhplu_y„ 
DÐL$g_p„L$ L$l¡ R>¡. [õ\f DóZspdp_¡ âhplu_y„ ê$`p„sf hpeydp„ \su hMs¡ ip¡jpsu DóZsp_¡ bpó`_u AâNV$ Dódp 
(Latent heat of vaporisation) L$l¡ R>¡. 
 A¡L$d Öìedp_ ^fphsp âhplu `v$p\®_y„ hpeydp„ `|Z®`Z¡ ê$`p„sf \su hMs¡ [õ\f DóZspdp_¡ âhpludp„ S>¡ 
DóZsp ip¡jpe R>¡ s¡ DóZsp_¡ bpó`_u rhrióV$ AâNV$ Dódp (Specific latent heat of vaporisation) L$l¡ 
R>¡.
 Sy>v$p Sy>v$p `v$p\p£_p ÖphZp„L$ Sy>v$p Sy>v$p lp¡e R>¡, s¡ S> fus¡ Sy>v$p Sy>v$p `v$p\®_p DÐL$g_p„L$ `Z Sy>v$p Sy>v$p lp¡e 
R>¡. lhp_y„ v$bpZ kdyÖk`pV$u `f_u lhp_p v$bpZ L$fsp„ Ap¡Ry>„ A\hp h^pf¡ lp¡e sp¡ ÖphZp„L$, DÐL$g_p„L$ A_¡ 
AâNV$ Dódp bv$gpe R>¡. _uQ¡_p L$p¡óV$L$dp„ kdyÖ k`pV$u `f_u lhp_p v$bpZdp„ L$f¡gy„ dp`_ R>¡. 

1.  AâNV$ Dódp_u k„L$ë`_p hpey_y„ âhpludp„ A\hp âhplu_y„ O_dp„ ê$`p„sf \su 
hMs¡ `Z gpNy `X$i¡ L¡$ ? 

2.  âhplu_y„ ^_dp„ ê$`p„sf \su hMs¡ A\hp hpey_y„ âhpludp„ ê$`p„sf \su hMs¡ 
AâNV$ Dódp_y„ iy„ \sy„ li¡ ?

5.2  DóZspdp_ - kde Apg¡M

`v$p\® ÖphZp„L$  
0C

DÐL$g_p„L$ 0C Ap¡Nmhp_u rhrióV$ AâNV$ Dódp bpó`_u rhrióV$ AâNV$ Dódp 

kJ/kg cal/g kJ/kg cal/g

`pZu/bfa 0 100 333 80 2256 540
sp„by 1083 2562 134 49 5060 1212
Cr\g AëL$p¡lp¡g -117 78 104 26 8540 200
kp¡_y„ 1063 2700 144 15.3 1580 392
Qp„v$u 962 2162 88.2 25 2330 564
kuky„ 327.5 1749 26.2 5.9 859 207

DL$msy„ `pZu + hfpm 

âhplu -hpey Ahõ\p

kde (rdr_V$)

`p
Zu 

âh
pl

u

०C

bfa + `pZu
(O_ + âhplu)

dNS> Qgphp¡.
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 `v$p\® W„$X$p¡ R>¡ L¡$ Nfd, Ap k„h¡v$_p_p¡ Ap`Zp ifuf_p DóZspdp_ kp\¡ ip¡ k„b„̂  R>¡ ? 

L©$rs ः
1.  ApL©$rs 5.3dp„ v$ip®ìep dyS>b bfa_u gpv$u õV¡$ÞX$ `f d|L$p¡. 
2.  A¡L$ spf_p b„_¡ R>¡X¡$ b¡ hS>_ bp„^u_¡ spf bfa_u gpv$u `f d|L$p¡. 

r_funZ L$fp¡. iy„ \pe R>¡ ? 
 spf_p b„_¡ R>¡X¡$ kdp_ hS>_ bp„^u_¡ bfa_u gpv$u `f d|L$sp„ spf 
^uf¡ ^uf¡ gpv$udp„ A„v$f _uQ¡ ky^u Åe R>¡. L¡$V$gpL$ kde bpv$ bfa_u 
gpv$udp„\u blpf _uL$mu Åe R>¡. sp¡ `Z bfa s|V$sp¡ _\u. v$bpZ_¡ 
L$pfZ¡ bfa_y„ Ap¡Nmhy„ A_¡ v$bpZ L$pY$sp afu\u bfa b_hy„ Ap 
âq¾$ep_¡ `y_rl®dpe_ L$l¡hpe R>¡. v$bpZ_¡ L$pfZ¡ bfa_p¡ ÖphZp„L$ i|Þe 
L$fsp„ Ap¡R>p¡ \pe R>¡. A¡V$g¡ L¡$  0 0C DóZspdp_¡ bfa `pZudp„ 
ê$`p„sqfs \pe R>¡. v$bpZ L$pY$u g¡sp„ ÖphZp„L$ `|h®hs¹ \pe R>¡. A¡V$g¡ L¡$  
0 0C  \pe R>¡ A_¡ afu\u `pZu_y„ bfadp„ ê$`p„sf \pe R>¡. 

1.  D`f_u L©$rsdp„ bfa_u gpv$udp„\u spf blpf _uL$m¡ R>¡. sp¡ `Z bfa s|V$sp¡ _\u, Aphy„ ip\u \pe R>¡ ?
2.  AâNV$ Dódp_p¡ `y_rl®dpe_ kp\¡ ip¡ k„b„^ R>¡ ?
3.  kdyÖk`pV$u\u JQ¡ S>sp„ ̀ pZu_p¡ DÐL$g_p„L$ Ap¡R>p¡ \pe R>¡ s¡ sd¡ ÅZp¡ R>p¡. Ap [õ\rsdp„ ̀ v$p\®_p ÖphZp„L$dp„ 

ip¡ a¡fapf \i¡ ?  

`pZu_y„ Ak„Ns ApQfZ (Anomalous behaviour of water )

5.3 `y_rl®dpe_

hS>_

bfa

 kpdpÞe `Z¡ âhplu_¡ dep®qv$s DóZspdp_¡ Nfd L$fsp„ s¡_y„ âkfZ \pe R>¡ A_¡ W„$Xy$ L$fsp„ s¡_y„ ApLy„$Q_ \pe 
R>¡. ̀ f„sy ̀ pZu rhrióV$ A_¡ A`hpv$ê$` ApQfZ L$f¡ R>¡. 0 ०C  DóZspdp_¡ ̀ pZu_¡ Nfd L$fsp, 4 ०C  DóZspdp_ 
\pe Ðep„ ky^u âkfZ_¡ bv$g¡ ApLy„$Q_ \pe R>¡. 4 ०C  DóZspdp_¡ `pZu_y„ L$v$ kp¥\u Ap¡Ry>„ lp¡e R>¡. 4 ०C  L$fsp„ 
DóZspdp_ h^¡ Ðepf¡ `pZu_y„ L$v$ h^sy„ Åe R>¡. 0 ०C  \u 4 ०C  DóZspdp_ v$fçep__p `pZu_p ApQfZ_¡ 
"`pZu_y„ Ak„Ns ApQfZ' L$l¡hpe R>¡.

 1 kg Öìedp_ ^fphsp `pZu_¡ 0 ०C \u DóZsp Ap`sp DóZspdp_ A_¡ L$v$ _p¢^ L$fu s¡ dyS>b Apg¡M 
s¥epf L$fsp„, s¡ ApL©$rs 5.4dp„, v$ip®ìep dyS>b h¾$ li¡. Ap h¾$ Apg¡M `f\u õ`óV$ \pe R>¡ L¡$ 0 ०C \u  4 ०C ky^u 
`pZu_y„ DóZspdp_ h^pfsp s¡_y„ L$v$ h^hp_¡ bv$g¡ Ap¡Ry>„ \pe R>¡. 4 ०C  DóZspdp_¡ `pZu_y„ L$v$ kp¥\u Ap¡Ry>„ lp¡e 
R>¡, A¡V$g¡ L¡$ `pZu_u O_sp 4 ०C  DóZspdp_¡ kp¥\u h^y lp¡e R>¡. (Sy>Ap¡, ApL©$rs 5.4)

`y_rl®dpe_ (Regelation) 
 bfa_p¡ Np¡mp¡ b_phsu hMs¡ sd¡ Å¡ey„ li¡ L¡$ bfa_p¡ c|L$p¡ L$fu_¡ kmu_p R>¡X$p `pk¡ lp\¡\u v$bphu_¡ Np¡mp¡ 
b_phhpdp„ Aph¡ R>¡. c|L$p¡ L$f¡g bfa_p¡ afu\u OË$ Np¡mp¡ L¡$hu fus¡ b_¡ R>¡ ? bfa_p b¡ Vy$L$X$p gC A¡L$buÅ `f 
v$bphu_¡ fpMsp L¡$V$gpL$ kde `R>u s¡ Vy$L$X$p A¡L$buÅ kp\¡ OË$`Z¡ Qp¢V$u Åe R>¡. Aphy„ ip\u b_¡ R>¡ ?

kprlÐe : bfa_u A¡L$ _p_u gpv$u, `psmp¡ spf, b¡ kdp_ hS>_ hN¡f¡.L$fu Sy>Ap¡.

dNS> Qgphp¡.

L$lp¡ Å¡CA¡ !
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1 
kg

 `
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y„ D

óZ
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dp
_ (

cm
3 ) 

DóZspdp_ 0C 
5.4 `pZu_y„ DóZspdp_ A_¡ L$v$_p¡ Apg¡M

lp¡`_p D`L$fZ_u dv$v$\u `pZu_p Ak„Ns 
ApQfZ_p¡ Aæepk L$fhp¡.
 lp¡`_p D`L$fZ_u dv$v$\u `pZu_p Ak„Ns 
ApQfZ_p¡ Aæepk L$fu iL$pe R>¡. lp¡`_p 
D`L$fZdp„ ^psy_p Dcp _mpL$pf `pÓ_p 
dÝecpNdp„ A¡L$ k`pV$ Np¡mpL$pf hpkZ Å¡X$pe¡gy„ 
lp¡e R>¡. Dcp _mpL$pf hpkZdp„ k`pV$ hpkZ_u 
D`f (T2) A_¡ _uQ¡ (T1) DóZspdp`L$ Å¡X$hp_u 
kyrh^p lp¡e R>¡. Dcp _mpL$pf `pÓdp„ `pZu 
cfhpdp„ Aph¡ R>¡ A_¡ k`pV$ hpkZdp„ bfa A_¡ 
duW$p_y„ rdîZ cfhpdp„ Aph¡ R>¡. (Sy>Ap¡, ApL©$rs 
5.5) 
 lp¡`_p D`L$fZ_u klpesp\u `pZu_p Ak„Ns ApQfZ_p¡ Aæepk L$fsu hMs¡ v$f 30 k¡L„$X$ `R>u T1 A_¡ 
T2  DóZspdp`L$ hX¡$ DóZspdp__u _p¢^ L$fhpdp„ Aph¡ R>¡. 
 Y-An `f DóZspdp_ A_¡ X–An `f kde gC_¡ Apg¡M v$p¡fhpdp„ Aph¡ R>¡. ApL©$rs 5.6dp„_p Apg¡M 
`f\u õ`óV$ \pe R>¡ L¡$ iê$Apsdp„ b„_¡ DóZspdp`L$ kdp_ DóZspdp_ v$ip®h¡ R>¡. _mpL$pf_p _uQ¡_p cpN_p 
`pZu_y„ DóZspdp_ (T1) TX$`\u Ap¡Ry>„ \pe R>¡. Äepf¡ D`f_p cpN_p `pZu_y„ DóZspdp_ (T2) s¡_u syg_pdp„ 
^ud¡ ^ud¡ Ap¡Ry>„ \pe R>¡.  
 _mpL$pf_p _uQ¡_p cpN_p `pZu_y„ DóZspdp_ (T1) 4 ०C ky^u `lp¡Q„sp s¡ L¡$V$gpL$ kde ky^u gNcN [õ\f 
fl¡ R>¡ A_¡ D`f_p cpN_p `pZu_y„ DóZspdp_ (T2) ^ud¡ ^ud¡ 4 ०C ky^u Ap¡Ry>„ \pe R>¡. Ap\u T1 A_¡ T2                  

4 ०C A¡L$ S> kde¡ 4 ०C DóZspdp_ v$ip®h¡ R>¡. Ðepfbpv$ aL$s D`f_p cpN_p `pZu_y„ DóZspdp_ (T2) _y„ 
TX$`\u Ap¡Ry>„ \pe R>¡ A_¡ D`f_y„ DóZspdp_ T2  `l¡gp 0 ०C  DóZspdp_ _p¢^¡ R>¡. Ðepfbpv$ _uQ¡_y„  DóZspdp_ 
T1,  0

 ०C DóZspdp_ _p¢^¡ R>¡. Apg¡Mdp„_p b„_¡ h¾$p¡_y„ R>¡v$_tbvy$ dlÑd O_sp_y„ DóZspdp_ v$ip®h¡ R>¡. 
 iê$Apsdp„ _mpL$pf_p dÝecpN_p `pZu_y„ 
DóZspdp_ ApSy>bpSy>_p rdîZ_¡ L$pfZ¡ Ap¡Ry>„ \pe R>¡. 
_mpL$pf_p dÝecpN_p `pZu_y„ DóZspdp_ Ap¡Ry>„ \sp„ 
s¡_y„ L$v$ Ap¡Ry>„ \pe R>¡. S>¡_p L$pfZ¡ s¡_u O_sp h^¡ R>¡. 
`qfZpd¡ h^y O_sphpmy„ `pZu _uQ¡ Åe R>¡. S>¡_p L$pfZ¡ 
_uQ¡_p cpN_p `pZu_y„ DóZspdp_ (T1) iê$Apsdp„ 
TX$`\u Ap¡Ry>„ \pe R>¡. _mpL$pf_p _uQ¡_p cpN_y„ 
DóZspdp_ Äepf¡ 4 ०C \pe R>¡, Ðepf¡ `pZu_u O_sp 
dlÑd lp¡e R>¡. _mpL$pf_p dÝecpN_p `pZu_y„ 
DóZspdp_ 4 ०C L$fsp Ap¡Ry>„ \pe R>¡ Ðepf¡ s¡ âkfZ 
`pd¡ R>¡. lh¡ s¡_u O_sp Ap¡R>u \su Åe R>¡. A_¡ s¡ 
srme¡ _ S>sp„ D`f_p cpN sfa Åe R>¡. dpV¡$ D`f_p 
cpN_p `pZu_y„ DóZspdp_ (T2 ) TX$`\u 0 ०C ky^u 
Ap¡Ry>„ \pe R>¡. `f„sy srme¡ fl¡gp `pZu_y„ DóZspdp_ 
L¡$V$gp¡L$ kde 4 ०C `f [õ\f fl¡ R>¡ A_¡ Ðepf bpv$ 0 ०C 
ky^u Ap¡Ry>„ \pe R>¡. 5.5 lp¡`_y„ D`L$fZ

bfa A_¡ 
duW$p_y„ rdîZ

DóZspdp`L$ T2

DóZspdp`L$ T14 ०C  

0 ०C
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5.6  kde A_¡ DóZspdp__p¡ Apg¡M

 `pZu_p Ak„Ns ApQfZ_p Ap^pf¡ _uQ¡_p rh^p_p¡ L¡$hu fus¡ õ`óV$ L$fip¡ ? dNS> Qgphp¡.

1. W$„X$p âv¡$idp„ hpsphfZ_y„ DóZspdp_ 0 ०C A\hp s¡_p L$fsp„ ̀ Z Ap¡Ry>„ \hp R>sp„ ̀ Z Ðep„_p S>mQf kÆhp¡ 
Æh„s fl¡ R>¡. 

2. W„$X$p âv¡$idp„ riepmpdp„ `pZu_p `pC` awV¡$ R>¡ A_¡ MX$L$p¡dp„ rsfpX$ `X¡$ R>¡.   
r_^p®fZ tbvy$ DóZspdp_ A_¡ ApÖ®sp (Due point and Humidity)
 `©Õhu_p¡ 71% `©óW$cpN `pZu\u ìep`¡gp¡ R>¡. `pZu_y„ kss bpó`uch_ \sy„ lp¡hp\u hpsphfZdp„ l„d¡ip 
L¡$V$gpL$ âdpZdp„ bpó` lp¡e R>¡. hpsphfZdp„ fl¡gu bpó`_p âdpZ `f\u fp¡tS>v$p lhpdp__y„ õhê$` kdS>hpdp„ 
dv$v$ dm¡ R>¡. lhpdp„ fl¡g `pZu_u hfpm_¡ L$pfZ¡ lhpdp„ r_dp®Z \_pfp c¡S>_¡ ApÖ®sp L$l¡ R>¡. 
 Ap`¡g DóZspdp_¡ Ap`¡g L$v$_u lhpdp„ dlÑd bpó`_p¡ kdph¡i \pe R>¡. Ap dep®v$p L$fsp„ h^y bpó` lp¡e 
sp¡ h^pfp_u hfpm_y„ `pZudp„ ê$`p„sf \i¡. lhpdp„ Äepf¡ dlÑd hfpm_p¡ kdph¡i lp¡e R>¡ Ðepf¡ s¡ lhp rhrióV$ 
DóZspdp_¡ bpó`\u k„s©às R>¡ A¡d L$l¡hpe R>¡. lhp k„s©às \hp dpV¡$ Å¡Csu bpó`_y„ âdpZ DóZspdp_ `f 
Ap^pqfs lp¡e R>¡. DóZspdp_ Ap¡Ry>„ lp¡e Ðepf¡ lhp k„s©às \hp dpV¡$ Ap¡R>u bpó` Å¡CA¡ R>¡. v$p.s. 40 ०C 
DóZspdp_¡ 1 qL$gp¡N°pd k|L$u lhpdp„ h^ydp„ h^y 49 N°pd `pZu_u bpó` kdpC iL¡$ R>¡ A_¡ s¡ lhp bpó`\u k„s©às 
\pe R>¡. lhpdp„ bpó`_y„ âdpZ h^y \sp„ h^pfp_u bpó`_y„ k„O__ \pe R>¡, `f„sy k|L$u lhp_y„ DóZspdp_ 20 ०C  
lp¡e sp¡ s¡ lhp 14.7 N°pd bpó` hX¡$ S> k„s©às \pe R>¡. lhp_u bpó` kdphhp_u dlÑd dep®v$p L$fsp lhpdp„ 
Ap¡R>u bpó` kdprhóV$ lp¡e sp¡ s¡ lhp_¡ Ak„s©às lhp L$l¡ R>¡. 
 Qp¡½$k DóZspdp_¡ Ak„s©às lhp gCA¡ A_¡ s¡_y„ DóZspdp_ Ap¡Ry>„ L$fsp„ S>CA¡ sp¡ S>¡ DóZspdp_¡ lhp 
k„s©às \pe R>¡, s¡ DóZspdp__¡ r_^p®fZ tbvy$ DóZspdp_ L$l¡ R>¡.
 lhpdp„_u `pZu_u bpó`_y„ âdpZ r_f`¡n ApÖ®sp (Absolute humidity) fpri_u dv$v$\u dp`hpdp„ Aph¡ 
R>¡. A¡L$d L$v$_u lhpdp„ fl¡g `pZu_u hfpm_¡ Öìedp__u r_f`¡n ApÖ®sp L$l¡hpe R>¡. kpdpÞe fus¡ r_f`¡n ApÖ®sp 
kg/m3 dp„ d`pe R>¡. 
 lhpdp„_p c¡S> A\hp iyóL$sp_u ÅZ dpÓ lhpdp„ fl¡g bpó`_p âdpZ `f Ap^pqfs lp¡su _\u, bpó`_y„ 
âdpZ lhp k„s©às L$fhp dpV¡$ Å¡Csp âdpZ\u L¡$V$gy„ _ÆL$ R>¡ s¡_p `f `Z Ap^pqfs lp¡e R>¡. A¡V$g¡ L¡$ s¡ lhp_p 
DóZspdp_ `f `Z Ap^pqfs lp¡e R>¡. c¡S>_y„ âdpZ kp`¡n ApÖ®sp_p ê$`dp„ d`pe R>¡. Qp¡½$k L$v$_u lhp A_¡ 
DóZspdp_dp„ âÐen kdprhóV$ hfpm_y„ Öìedp_ A_¡ lhp_¡ k„s©às L$fhp dpV¡$ AphíeL$ bpó`_p Öìedp__p 
NyZp¡Ñf_¡ kp`¡n ApÖ®sp (Relative humidity) L$l¡hpe R>¡.

5.7   W„$X$p âv¡$idp„ `pZudp„_p kÆh

     5    10    15   20    25   30   35   40   45        
kde (rdr_V$)

Dó
Z

sp
dp

_ 0
C

 
T2

T1

bfa_p¡ \f

k¢L$X¡$ kp`¡n ApÖ®sp =  × 100
Ap`¡g Öìedp_dp„ âÐen kdprhóV$ bpó`_y„ Öìedp_ 

Ap`¡g L$v$_u lhp_¡ k„s©às L$fhp dpV¡$ AphíeL$ bpó`_y„ Öìedp_
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 r_^p®fZ tbvy$ DóZspdp_¡ kp`¡n ApÖ®sp 100% lp¡e R>¡. Å¡ kp`¡n ApÖ®sp 60% L$fsp h^pf¡ lp¡e sp¡ lhp 
c¡S>hpmu lp¡hp_y„ k|Qh¡ R>¡. Å¡ kp`¡n ApÖ®sp 60% L$fsp Ap¡R>u lp¡e sp¡ lhp k|L$u lp¡hp_y„ k|Qh¡ R>¡. 
 riepmpdp„ õhÃR> ApL$pidp„ JQ¡ DX$sp rhdp__u `pR>m ka¡v$ f„N_p¡ `Ë$p¡ (trail) sd¡ Å¡ep¡ li¡. rhdp_ DX$sy„ 
lp¡e Ðepf¡ A¢rS>_dp„\u _uL$msu hfpm_y„ k„O__ (Condensation) \B_¡ hpv$mp s¥epf \pe R>¡. Å¡ Apk`pk_p 
hpsphfZ_u lhp h^y kp`¡n ApÖ®sp ^fphsu li¡ sp¡ ka¡v$ `Ë$p¡ gp„bp¡ gp„bp¡ v¡$Mpe R>¡ A_¡ s¡_¡ _l]hs¹ \hp dpV¡$ 
h^y kde gpN¡ R>¡. Å¡ kp`¡n ApÖ®sp Ap¡R>u lp¡e sp¡ ¼epf¡L$ _p_p¡ ka¡v$ `Ë$p¡ s¥epf \pe R>¡ A_¡ ¼epf¡L$ s¥epf \sp¡ 
_\u. 

1. W„$X$p `pZu_u bpV$gu äuTdp„\u L$pY$u_¡ V¡$bg `f d|L$p¡ A_¡ \p¡X$p¡ kde bpV$gu_p 
bpü `©óW$cpN_y„ r_funZ L$fp¡. 

2. riepmpdp„ khpf_p kde¡ Opk/TpX$_p `p__y„ r_funZ L$fp¡, NpX$u_p L$pQ_y„    
r_funZ L$fp¡. 

 W„$X$p `pZu_u bpV$gu äuTdp„\u L$pY$u_¡ V¡$bg `f d|L$uA¡ Ðepf¡ bpV$gu_p bpü `©óW$cpN `f `pZu_p V$u`p S>dp 
\e¡gp v¡$Mpe R>¡. s¡ S> fus¡ khpf_p kde¡ Opk/TpX$_p `p_ A\hp NpX$u_p L$pQ_y„ r_funZ L$fsp„ `p_ `f s¡dS> 
NpX$u_p L$pQ `f `pZu_p V$u`p S>dp \e¡gp v¡$Mpe R>¡. D`f_p b„_¡ r_funZ `f\u Ap`Z_¡ lhpdp„ fl¡gu bpó`_y„ 
A[õsÐh S>Zpe R>¡.
 Äepf¡ lhp M|b W„$X$u lp¡e R>¡, Ðepf¡ DóZspdp_ Ap¡Ry>„ \hp\u lhp hfpm\u k„s©às \su Åe R>¡. s¡\u h^pfp_u 
bpó`_p _p_p _p_p V$u`p b_¡ R>¡. lhpdp„ fl¡gu bpó`_p âdpZ `f r_^p®fZ tbvy$ DóZspdp_ Ap^pqfs lp¡e R>¡. 
DóZsp_p¡ A¡L$d (Unit of heat )
 DóZsp SI `Ý^rsdp„ S|>g (J) A_¡ CGS `Ý^rsdp„ L¡$gfu (cal) A¡L$ddp„ dp`hpdp„ Aph¡ R>¡. 
 A¡L$ qL$gp¡N°pd `pZu_y„ DóZspdp_ 14.5 ०C \u 15.5 ०C   ky^u A¡V$g¡ L¡$ 1०C h^pfhp dpV¡$ Å¡Csu DóZsp_¡ 
A¡L$ qL$gp¡L¸$gfu DóZsp L$l¡ R>¡. s\p A¡L$ N°pd `pZu_y„ DóZspdp_ 14.5 ०C \u 15.5 ०C  ky^u A¡V$g¡ L¡$ 1०C 
h^pfhp dpV¡$ Å¡Csu DóZsp_¡ A¡L$ L¸$gfu DóZsp L$l¡hpe R>¡. dp¡V$p âdpZdp„ fl¡gu DóZsp_¡ dp`hp dpV¡$ qL$gp¡L¸$gfu 
(kcal) A¡L$d h`fpe R>¡. (1 qL$gp¡L¸$gfu = 103  L¸$gfu ).

 A¡L$ qL$gp¡N°pd ̀ pZu_y„ DóZspdp_ 14.5 ०C \u 15.5 ०C  L$fsp Sy>v$p DóZspdp_¡ h^pfsp 1०C  DóZspdp_ 
h^pfhp dpV¡$ Ap`hu `X$su DóZsp 1 qL$gp¡ Ļ$gfu L$fsp \p¡X$u Sy>v$u li¡. dpV¡$ Dódp_p¡ A¡L$d _½$u L$fsu hMs¡ 
Ap`Z¡ 14.5 ०C \u 15.5 ०C  Ap S> Qp¡½$k DóZspdp_ M„X$ `k„v$ L$fuA¡ R>uA¡. Ļ$gfu A_¡ S|>g_p¡ `fõ`f 
k„b„̂  _uQ¡_p k|Ó Üpfp v$ip®hu iL$pe. 1 L¸$gfu = 4.18 Äe|g

h¥opr_L$_p¡ `qfQe

 S>¡çk â¡õL$p¡V$ Äe|g (1818-1889): `v$p\®_p k|ÿd L$Zp¡_u NrsS> DÅ® 
DóZsp_p õhê$`dp„ blpf `X¡$ R>¡. s¡d S> Sy>v$u Sy>v$u DÅ®_y„ A¡L$ õhê$`dp„\u buÅ 
õhê$`dp„ ê$`p„sf \pe R>¡ A¡ s¡dZ¡ `l¡gp v$ip®ìey„ lsy„. DóZsp õhê$`dp„_u DÅ®_p 
ê$`p„sfdp„\u S> ApNm S>sp rhop__u ipMp \dp£X$pe_¡rd¼k_p¡ `l¡gp¡ rkÝ^p„s 
âpàs \ep¡. DÅ®_p dp` dpV¡$_p A¡L$d_¡ Äe|g (J)k„op Ap`hpdp„ Aphu R>¡. 

L$fu Sy>Ap¡.

Ýep_dp„ fpMp¡. 
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rhrióV$ Dódp ^pfL$sp (Specific Heat Capacity)

L©$rs  : 
1. kdp_ Öìedp_ ^fphsp gp¡M„X$, sp„by A_¡ kukp_p 

_½$f Np¡mp gp¡. (ApL©$rs 5.8)
2. ÓZ¡e Np¡mp DL$msp `pZudp„ L¡$V$gp¡L$ kde fpMp¡. 
3. L¡$V$gpL$ kde `R>u s¡d_¡ DL$msp `pZudp„\u blpf 

L$pY$p¡ ÓZ¡e Np¡mp_y„ DóZspdp_ DL$msp `pZu_p 
DóZspdp_ S>¡V$gy„ A¡V$g¡ L¡$ 100 ०C S>¡V$gy„ S> li¡. 
s¡d_¡ sfs S> duZ_p ÅX$p \f `f d|L$p¡. 

4. v$f¡L$ Np¡mp¡ duZdp„ L¡$V$gp¡ _uQ¡ ky^u Nep¡ ? _p¢^ L$fp¡. 

kprlÐe : duZ_p¡ ÅX$p¡ \f ^fphsu V²¡$, gp¡M„X$, sp„by A_¡ kukp_p kdp_ Öìedp_ 
^fphsp _½$f Np¡mp, b_®f A\hp [õ`fuV$_p¡ v$uhp¡, dp¡V$p buL$f hN¡f¡. 

5.8 ^psy_u rhrióV$ Dódp ^pfL$sp

gp¡M„X$
sp„by

kuky

duZ_p¡ ÅX$p¡ \f

 S>¡ Np¡mp¡ h^pf¡ DóZsp ip¡ji¡ s¡ Np¡mp¡ duZ_¡ `Z h^pf¡ DóZsp Ap`i¡. s¡\u duZ h^pf¡ âdpZdp„ 
Ap¡Nmi¡ A_¡ Np¡mp¡ duZdp„ _uQ¡ ky^u Åe R>¡. D`f_u L©$rsdp„ gp¡M„X$_p¡ Np¡mp¡ duZdp„ h^pf¡ _uQ¡ ky^u S>i¡. 
kukp_p¡ Np¡mp¡ duZdp„ kp¥\u Ap¡R>p¡ _uQ¡ Åe R>¡. s¡ b„_¡ Np¡mp_u hÃQ¡ sp„bp_p¡ Np¡mp¡ duZdp„ X|$b¡gp¡ v¡$Mpe R>¡. Ap 
`f\u A¡hy„ S>Zpe R>¡ L¡$ DóZspdp_ kfMp âdpZdp„ h^hp dpV¡$ ÓZ¡e Np¡mpA¡ DL$msp ̀ pZudp„\u ip¡j¡gu DóZsp 
`Z Sy>v$u R>¡. A¡V$g¡ L¡$ v$f¡L$ Np¡mp_p¡ DóZsp ip¡jhp_p¡ NyZ^d® Sy>v$p¡ R>¡. Ap NyZ^d®_¡ rhrióV$ Dódp^pfL$sp 
(Specific heat capacity) L$l¡ R>¡. A¡L$d Öìedp_ ^fphsp `v$p\®_y„ DóZspdp_ 1 ०C h^pfhp dpV¡$ Å¡Csu 
DóZsp A¡V$g¡ s¡ `v$p\®_u rhrióV$ Dódp^pfL$sp. 

 rhrióV$ Dódp^pfL$sp  ‘c’ rQŒ hX¡$ v$ip®hhpdp„ Aph¡ R>¡. rhrióV$ Dódp^pfL$sp_p¡ SI dp`_ `Ý^rsdp„ A¡L$d 
J/kg ०C R>¡. Äepf¡ CGS dp`_ `Ý^rsdp„ A¡L$d cal/g ०C R>¡. 

A.¾$. `v$p\® rhrióV$ Dódp^pfL$sp 
(cal/g ०C )

A.¾$. `v$p\® rhrióV$ Dódp^pfL$sp 
(cal/g ०C )

1. `pZu 1.0 5. gp¡M„X$ 0.110
2. `¸f¸qa_ 0.54 6. sp„by 0.095
3. fp¸L¡$g 0.52 7. Qp„v$u 0.056
4. A¡ëeyrdr_ed 0.215 8. `pfp¡ 0.033

 `v$p\®_u rhrióV$ Dódp^pfL$sp ‘c’ A_¡ `v$p\®_y„ Öìedp_ ‘m’ lp¡e sp¡ `v$p\®_y„ DóZspdp_ DT ०C   h^pfsp 
s¡ `v$p\£ ip¡j¡gu DóZsp _uQ¡_p k|Ó\u dmi¡. 
 `v$p\£ ip¡j¡gu DóZsp = m × c × DT  ......... Al] DT A¡ DóZspdp__u h©[Ý^ R>¡.
 s¡d S> `v$p\®_u rhrióV$ Dódp^pfL$sp ‘c’, `v$p\®_y„ Öìedp_ ‘m’ lp¡e A_¡ `v$p\®_y„ DóZspdp_ DT ०C   
Ap¡Ry>„ L$fsp„ s¡ `v$p\® Nydph¡gu DóZsp _uQ¡_p k|Ó\u dm¡ R>¡. 
 `v$p\£ Nydph¡gu DóZsp = m × c × DT ......... Al] DT DóZspdp__p¡ OV$pX$p¡ R>¡. 

5.9 L¡$V$gpL$ `v$p\p£_u rhrióV$ Dódp ^pfL$sp. 

L$fu Sy>Ap¡.
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5.10 DóZspfp¡^L$ `v$p\®_u `¡V$u

DóZsp_u g¡hX$v¡$hX$ :   DóZ A_¡ W„$X$u hõsydp„ DóZsp_u g¡hX$ v¡$hX$ \sp 
DóZ hõsy_y„ DóZspdp_ Ap¡Ry>„ \sy„ Åe R>¡ A_¡ W„$X$u hõsy_y„ DóZspdp_ 
h^sy„ Åe R>¡. Äep„ ky^u b„_¡ hõsy_y„ DóZspdp_ kfMy„ _ \pe Ðep„ ky^u 
DóZspdp_dp„ Ap a¡fapf \sp¡ fl¡ R>¡. Ap q¾$epdp„ Nfd hõsy DóZsp 
Nydph¡ R>¡. Äepf¡ W„$X$u hõsy DóZsp N°lZ L$f¡ R>¡. b„_¡ hõsy dpÓ A¡L$buÅ 
hÃQ¡ DÅ®_u g¡hX$v¡$hX$ L$fu iL¡$ A¡hu [õ\rsdp„ lp¡e A¡V$g¡ L¡$ Å¡ b„_¡ 
hõsy_u Np¡W$hZu (System) hpsphfZ\u Sy>v$u L$fu lp¡e A¡V$g¡ L¡$ 
DóZspfp¡^L$ `¡V$$udp„ fpMu lp¡e, S>¡\u hpsphfZdp„\u DóZsp A„v$f 
Aph¡ _l] L¡$ A„v$f_u DóZsp blpf Åe _l] A¡ [õ\rsdp„ Ap`Z_¡        
_uQ¡_y„ sÒh dm¡ R>¡. (Sy>Ap¡ ApL©$rs 5.10)

dprlsu k„â¡jZ s„Óop__u d¥Óu : 

 dprlsu k„â¡jZ s„Óop__u klpesp\u ̀ pW$_u rhrh^ k„L$ë`_p õ`óV$ L$fhp dpV¡$ rhqX$Ap¡, rQÓp¡, Ap¡qX$Ap¡, 
Apg¡M Ap b^p_p¡ D`ep¡N L$fu_¡ A¡L$ âõsysuL$fZ s¥epf L$fu_¡ hN®dp„ fS|> L$fp¡. 

 DóZ hõsyA¡ Nydph¡gu DóZsp = W„$X$u hõsyA¡ N°lZ L$f¡gu DóZsp. Ap sÒh_¡ DóZsp rhr_de_y„ sÒh L$l¡ R>¡.
rhrióV$ Dódp^pfL$sp_y„ dp`_ (rdîZ `Ý^rs) A_¡ Ļ$gfudp`L$ 
 `v$p\®_u rhrióV$ Dódp^pfL$sp_y„ dp`_ rdîZ `Ý^rs\u L$fu iL$pe R>¡. A¡ dpV¡$ L¡$gfudp`L$ D`L$fZ_p¡ 
D`ep¡N L$fhpdp„ Aph¡ R>¡. L¡$gfudp`L$ D`L$fZ rhi¡ sd¡ `pR>gp ^p¡fZdp„ Aæepk L$ep£ R>¡. DóZsp Ap`¡g O_ 
`v$p\® L¡$gfudp`L$_p `pZudp„ _pMsp DóZ ^_ `v$p\®dp„\u L¡$gfudp`L$_p `pZu A_¡ L¡$gfudp`L$dp„ DóZsp 
õ\p_p„sfZ_u q¾$ep Qpgy lp¡e R>¡. O_ `v$p\®, `pZu A_¡ L¸$gfudp`L$_y„ DóZspdp_ kdp_ \pe Ðep„ ky^u DóZsp 
õ\p_p„sfZ_u q¾$ep Qpgy fl¡ R>¡, A¡V$g¡ 
DóZ O_ ̀ v$p\£ Nydph¡gu DóZsp = L¡$g¸fudp`L¡$ N°lZ L$f¡gu DóZsp + L¸$gfudp`L$_p ̀ pZuA¡ N°lZ L$f¡gu DóZsp
Al], O_¡ Nydph¡gu DóZsp (Q) = O__y„ Öìedp_ × O__u rhrióV$ Dódp^pfL$sp × DóZspdp__p¡ OV$pX$p¡
`pZuA¡ N°lZ L$f¡gu DóZsp (Q1) = `pZu_y„ Öìedp_ × `pZu_u rhrióV$ Dódp^pfL$sp× DóZspdp__u h©qÙ 
L¡$gfudp`L¡$ N°lZ L$f¡gu DóZsp (Q2)

= L¸$gfudp`L$_y„ Öìedp_ × L¸$gfudp`L$_p Öìe_u rhrióV$ Dódp^pfL$sp × sp`dp_dp„ h©qÙ     
Q = Q2 + Q1 Ap k|Ó_u dv$v$\u `v$p\®_u rhrióV$ Dódp^pfL$sp ip¡^u iL$pe.

          = m × c × DT
              =  5 × 1 × 80 
          = 400 kcal
DóZspdp_ h^pfhp dpV¡$ Ap`hu `X$su DóZsp = 400  kcal.

Dv$p.1. 5 kg Öìedp_ ^fphsp `pZu_y„ DóZspdp_ 20 ०C \u 100 ०C ky^u h^pfhp dpV¡$ L¡$V$gu DóZsp Å¡Ci¡?

Ap`¡gu dprlsu : m = 5 kg ;  c = 1 kcal /kg ०C 
DóZspdp_dp„ a¡fapf  DT  = 100 – 20 = 80 ०C 
Ap`hu `X$su DóZsp  = Öìedp_ × rhrióV$ Dódp^pfL$sp  × DóZspdp_dp„ a¡fapf 

NZ¡gp„ Dv$plfZp¡

DóZ 
hõsy

W„$X$u 
hõsy
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Dv$p. 2. 100 g Öìedp_ ^fphsp sp„bp_p Np¡mp_¡ 100 ०C ky^u DóZsp Ap`u_¡ 195 g Öìedp_ A_¡ 20 ०C 
DóZspdp_ ^fphsp sp„bp_p L¡$g¡fudp`L$_p `pZudp„ d|¼ep¡. L¡$gfu dp`L$_y„ Öìedp_ 50 g lp¡e sp¡ rdîZ_y„ 
h^pf¡dp„ h^pf¡ DóZspdp_ L¡$V$gy„ li¡ ? (sp„bp_u rhrióV$ Dódp^pfL$sp = 0.1 cal/g ०C)

Ap`¡gu dprlsu : ^pfp¡L¡$ rdîZ_y„ h^pf¡dp„ h^pf¡ DóZspdp_ T ०C R>¡. 
sp„bp_p Np¡mpA¡ Nydph¡gu DóZsp
  (Q)  =  Np¡mp_y„ Öìedp_ × Np¡mp_u rhrióV$ Dódp ^pfL$sp × sp`dp_dp„ OV$pX$p¡
   =  100 × 0.1 ×(100 -T)
`pZu_¡ dm¡gu DóZsp
 (Q1) = `pZu_y„ Öìedp_ × `pZu_u rhrióV$ Dódp^pfL$sp × DóZspdp_dp„ h^pfp¡
    = 195 × 1 ×(T– 20)
L¡$gfudp`L$_¡ dm¡gu DóZsp 
 (Q2) = L¡$gfudp`L$_y„ Öìedp_ × L¸$gfudp`L$_p Öìe_u rhrióV$ Dódp ^pfL$sp × DóZspdp_dp„ h^pfp¡
    = 50 × 0.1 × (T – 20)
   Q  = Q1 + Q2 
\ 100× 0.1 ×(100  - T) = 195 × 1× (T – 20) + 50 × 0.1 × (T– 20)
\  10 (100 -T) = 195( T – 20) + 5 (T – 20)
\  1000 - 10 T = 200 (T– 20)
\      210 T = 5000
\            T = 23.80 ०C 
   rdîZ_y„ DóZspdp_ 23.80 ०C li¡. 

bfa_¡ dm¡gu DóZsp  =  (80  × 540) + (80  × (97-0) × 1), ....... kduL$fZ 1 A_¡ 2 `f\u

  =  80 (540 +97)  
  =  80 × 637  = 50,960 cal. 

Dv$p. 3. 0 0C DóZspdp_ ^fphsu bfa_u dp¡V$u gpv$u `f 97 0C  DóZspdp__u 80 g S>¡V$gu `pZu_u hfpm 
R>p¡X$uA¡ sp¡ 0 0C DóZspdp__p¡ L¡$V$gp¡ bfa Ap¡Nmi¡ ? hfpm_y„ `pZudp„ ê$`p„sfZ \hp dpV¡$ bfa_¡ L¡$V$gu 
DóZsp Ap`hu `X$i¡ ? 

  bfa Ap¡Nmhp_u AâNV$ Dódp = L 
Ap¡Nmhp_u

 = 80 cal/g 
  bpó`_u AâNV$ Dódp = L 

bpó`_u = 540 cal/g 
Ap`¡gu dprlsu :
bpó`_y„ DóZspdp_ = 97 0 C
bpó`_y„ Öìedp_ = m 

bpó` = 80 g 
bfa_y„ DóZspdp_ = T

bfa = 0 0 C 
97 0 C DóZspdp__u hfpm_y„ 97 0 C DóZspdp_¡ `pZudp„ ê$`p„sfZ \sp dy¼s \e¡g DóZsp 

m 
bpó`   ×  L 

bpó`_u= 

97 0 C  DóZspdp_¡ `pZu_y„ 0 0 C DóZspdp_¡ `pZudp„ ê$`p„sfZ \su hMs_u DóZsp 

...................(1)80  × 540= 

 m 
bpó`  ×            × c = 

=  80  × (97-0) × 1 ...................(2)

   D T
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õhpÝepe

`yõsL$p¡ dpfp rdÓ : h^y dprlsu dpV¡$ hpQ_ L$fp¡.
1. A Textbook of heat - J.B. Rajam       2. Heat - V.N Kelkar 
3. A Treatise on Heat - Saha and Srivastava

m 
bfa 

× 80 =  80 × 637
m 

bfa 
=  637 g.    0 0C DóZspdp__p¡ 637 g  bfa Ap¡Nmi¡ A_¡ hfpm_y„ `pZudp„ ê$`p„sfZ \su hMs¡ 

50,960 cal. DóZsp bfa_¡ Ap`hpdp„ Aphi¡. 

m 
bfa  

Öìedp_ ^fphsp bfa_y„ D`f_u DóZsp\u  0 0C DóZspdp__p `pZudp„ ê$`p„sf \sp,

bfa_¡ dm¡gu DóZsp  = hfpm¡ Nydph¡gu DóZsp

1.  _uQ¡_u Mpgu S>Áepdp„ ep¡Áe iåv$ gMu hp¼e 
afu\u gMp¡. 

 A. lhpdp„_p `pZu_y„ âdpZ S>¡ fpri_u dv$v$\u 
dp`hpdp„ Aph¡ R>¡ s¡_¡ ........... L$l¡ R>¡. 

 Ap. kdp_ Öìedp_ ^fphsp Sy>v$p Sy>v$p `v$p\p£_¡ 
kdp_ DóZsp Ap`sp s¡d_y„ h^sy„   
DóZspdp_ s¡d_p .......... NyZ^d®_¡   
L$pfZ¡ kdp_ _\u lp¡sy„. 

 B. `v$p\®_y„ âhpludp„\u O_dp„ ê$`p„sf \su 
hMs¡ `v$p\®_u AâNV$ Dódp .........

2.   _uQ¡_p Apg¡M_y„ r_funZ L$fp¡ `pZu_y„        
DóZspdp_ 0 ०C\u h^pfsp s¡_p L$v$dp„ \sp   
a¡fapf_¡ Ýep_dp„ gC_¡ `pZu A_¡ AÞe `v$p\®_p 
ApQfZdp„ iy„ afL$ R>¡ s¡ õ`óV$ L$fp¡. `pZu_p Ap 
âL$pf_p ApQfZ_¡ iy„ L$l¡hpe R>¡ ?

3. rhrióV$ Dódp^pfL$sp A¡V$g¡ iy„ ? v$f¡L$ `v$p\®_u 
rhrióV$ Dódp^pfL$sp Sy>v$u Sy>v$u lp¡e R>¡ A¡ 
âep¡N_u dv$v$\u L¡$hu fus¡ rkÝ^ L$fip¡ ?

4. rhrióV$ Dódp A¡L$d _½$u L$fsu hMs¡ ¼ep¡ 
DóZspdp_ M„X$ `k„v$ L$fhpdp„ Aph¡ R>¡ ? ip 
dpV¡$? 

5. _uQ¡_p¡ DóZspdp_ - kde Apg¡M õ`óV$ L$fp¡. 

6. õ`óV$uL$fZ gMp¡. 
 A. W„$X$p âv¡$idp„ S>gue h_õ`rs A_¡ S>mQf 

Æh„s fl¡hp dpV¡$ ̀ pZu_p Ak„Ns ApQfZ_u 
c|rdL$p õ`óV$ L$fp¡. 

 Ap. W„$X$p `pZu_u bpV$gu äuTdp„\u L$pY$u_¡ d|L$sp 
bpV$gu_p bpü `©óW$cpN `f `pZu_p V$u`p 
S>dp \e¡gp v¡$Mpe R>¡. A¡_y„ õ`óV$uL$fZ 
TpL$mtbvy$_u dv$v$\u L$fp¡. 

 B. "`pZu_p Ak„Ns ApQfZ_¡ L$pfZ¡ MX$L$ 
s|V$u_¡ Vy$L$X$p \pe R>¡.' Ap hp¼e õ`óV$ L$fp¡. DóZspdp_ 0C 

1 
kg

 `
pZ

u_
y„ L

$v$

DL$msy„ `pZu + hfpm

âhplu-hpey Ahõ\p

kde (rdr_V$)

`p
Zu

âh
pl

u
०C

bfa + `pZu (O_ + âhplu)
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D`¾$d :  
  rinL$_u dv$v$\u S|>\dp„ lp¡`_p D`L$fZ_y„ 

L$pe®fs âpê$` s¥epf L$fu_¡ s¡_p Ap^pf¡ âpep¡rNL$ 
L$kp¡V$u L$fu r_óL$j® QL$pkp¡. 

7. _uQ¡_p âñp¡_p DÑfp¡ gMp¡. 
 A. AâNV$ Dódp A¡V$g¡ iy„ ? `v$p\®_u AâNV$ 

Dódp `v$p\®dp„\u blpf _uL$msp `v$p\®_u 
Ahõ\p L¡$hu fus¡ bv$gpi¡ ? 

 Ap. ̀ v$p\®_u rhrióV$ Dódp^pfL$sp_p dp`_ dpV¡$ 
¼ep sÒh_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡ ? 

 B. `v$p\®_u Ahõ\p ê$`p„sfZdp„ AâNV$    
Dódp_u c|rdL$p õ`óV$ L$fp¡. 

 C. lhp k„s©às R>¡ L¡$ Ak„s©às R>¡ s¡ L$ep Ap^pf¡ 
A_¡ L¡$hu fus¡ _½$u L$fip¡ ? 

8. _uQ¡_p `qfÃR>¡v$_„y hp„Q_ L$fp¡ A_¡ `|R>¡gp âñp¡_p 
S>hpb Ap`p¡. 

   DóZ A_¡ W„$X$u hõsydp„ DóZsp_u g¡hX$ v¡$hX$ 
\sp DóZ hõsy_y„ DóZspdp_ Ap¡Ry>„ \sy„ Åe R>¡ 
A_¡ W„$X$u hõsy_y„ DóZspdp_ h^sy„ Åe R>¡. Äep„ 
ky^u b„_¡ hõsy_y„ DóZspdp_ kfMy„ _ \pe Ðep„ 
ky^u DóZspdp_dp„ Ap a¡fapf \sp¡ fl¡ R>¡. Ap 
q¾$epdp„ Nfd hõsy DóZsp Nydph¡ R>¡. Äepf¡ W„$X$u 
hõsy DóZsp N°lZ L$f¡ R>¡. b„_¡ hõsy dpÓ 
A¡L$buÅ hÃQ¡ DÅ®_u g¡hX$v¡$hX$ L$fu iL¡$ A¡hu 
[õ\rsdp„ lp¡e A¡V$g¡ L¡$ Å¡ b„_¡ hõsy_u Np¡W$hZu 
(System) hpsphfZ\u Sy>v$u L$fu lp¡e A¡V$g¡ L¡$ 
DóZspfp¡^L$ `¡V$$udp„ fpMu lp¡e, S>¡\u 
hpsphfZdp„\u DóZsp A„v$f Aph¡ _l] L¡$ A„v$f_u 
DóZsp blpf Åe _l] A¡ [õ\rsdp„ Ap`Z_¡  
_uQ¡_y„ sÒh dm¡ R>¡. 

 DóZ hõsyA¡ Nydph¡gu DóZsp = W„$X$u hõsyA¡ N°lZ 
L$f¡gu DóZsp. Ap sÒh_¡ DóZsp rhr_de_y„ sÒh 
L$l¡ R>¡. 

 A. DóZsp_y„ õ\p_p„sfZ L$ep„\u L$ep„ \pe R>¡?
 Ap. Aphu [õ\rsdp„ Ap`Z_¡ DóZsp_p L$ep 

sÒh_p¡ bp¡^ \pe R>¡ ? 
 B. Ap sÒh V|„$L$dp„ L¡$hufus¡ L$lu iL$pi¡ ? 
 C. Ap sÒh_p¡ D`ep¡N `v$p\®_p ¼ep NyZ^d®_p 

dp`_ dpV¡$ L$fhpdp„ Aph¡ R>¡ ? 

5
3

9. Dv$plfZp¡ NZp¡.
 A. 1 g Öìedp_ ^fphsp b¡ `v$p\® "A' A_¡ 

"b' _¡ A¡L$kdp_ DóZsp Ap`sp "A'_y„ 
DóZspdp_ 3 0C A_¡ "b' _y„ DóZspdp_  
5 0C hÝe„y. Ap `f\u "A' A_¡ "b' `¥L$u 
L$p¡_u rhrióV$ Dódp^pfL$sp h^pf¡ R>¡ ? L¡$V$gp 
NZu ?     S>hpb ः A,

 Ap. bfa b_phhp_p L$pfMp_pdp„ `pZu_y„ 
DóZspdp_ Ap¡Ry>„ L$fu_¡ bfa b_phhp dpV¡$ 
âhplu ê$̀  A¡dp¡r_ep_p¡ D`ep¡N L$fhpdp„ Aph¡ 
R>¡. Å¡ 20 0C  DóZspdp__¡ ^fphsp `pZu  
0 0C DóZspdp__p 2 kg bfadp„ ê$̀ p„sqfs 
L$fhp_y„ lp¡e sp¡ L¡$V$gp N°pd A¡dp¡r_ep_y„ 
bpó`uch_ L$fhy„ `X$i¡ ? (âhplu ê$`     
A¡dp¡r_ep_p bpó`uch__u AâNV$ Dódp = 
341 cal/g)   S>hpb ः 586.4 g

 B.  A¡L$ DóZspfp¡^L$ hpkZdp„ 150 g  Öìedp_ 
^fphsp¡  0 0C DóZspdp_ ^fphsp¡ bfa 
d|¼ep¡ R>¡. 100 0C DóZspdp_ ^fphsu 
L¡$V$gp N°pd `pZu_u hfpm s¡dp„ Dd¡fhp\u 
50 0C DóZspdp_ ^fphsy„ `pZu s¥epf 
\i¡? (bfa Ap¡Nmhp_u AâNV$ Dódp = 
80 cal/g,  `pZu_p bpó`uch__u AâNV$ 
Dódp = 540 cal/g, `pZu_u rhrióV$ 
Dódp^pfL$sp = 1 cal/g )    S>hpb ः 33 g

 C. A¡L$ L¸$gfudp`L$_y„ Öìedp_ 100 g R>¡. 
rhrióV$ Dódp^pfL$sp 0.1 kcal/kg 0C  R>¡. 
s¡dp„  250 g Öìedp_ ^fphsp¡ 0.4 kcal/
kg 0C rhrióV$ Dódp^pfL$sp ^fphsp¡ A_¡ 
30 0C DóZspdp_ ^fphsp¡ âhplu `v$p\® 
R>¡. Å¡ s¡dp„ 10 g  Öìedp_ ^fphsp 0 0C  
DóZspdp__p bfa_p Vy$L$X$p _pMsp rdîZ_y„ 
DóZspdp_ L¡$V$gy„ \i¡?    

S>hpb ः 20.8 0C 
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Ø  âL$pi_y„ h¾$uch_   Ø  h¾$uch__p r_ed  
Ø  h¾$uch_p„L$   Ø  âL$pi_y„ rhqL$fZ 

6. âL$pi_y„ h¾$uch_

1. âL$pi_y„ `fphs®_ A¡V$g¡ iy„ ? 
2. âL$pi `fphs®__p r_ed ¼ep ? 

 kpdpÞe fus¡ âL$pi ku^u f¡Mpdp„ âhpk L$f¡ R>¡ s¡ Ap`Z¡ Å¡ey„ R>¡. s¡\u S> âL$pi_p dpN®dp„ Å¡ A¡L$pv$ A`pfv$i®L$ 
hõsy Aph¡ sp¡ s¡ hõsy_u ârsdp r_dp®Z \pe R>¡. r_dp®Z \e¡g ârsdp, öp¡s_¡ kp`¡n hõsy_p õ\p__¡ L$pfZ¡ L¡$hu 
fus¡ bv$gphu iL$pe R>¡ s¡_p¡ `Z Ap`Z¡ `pR>gp ^p¡fZdp„ Aæepk L$ep£ R>¡. `f„sy L¡$V$guL$ rhrióV$ `qf[õ\rsdp„ 
âL$pi_y„ qL$fZ Óp„ky \pe R>¡ s¡ Ap`Z¡ Å¡Ciy„. 

L©$rs 1 : 
1. `pZu\u cf¡gp¡ A¡L$ L$pQ_p¡ Ágpk gp¡. 
2. s¡dp„ AX$^u `¡[Þkg X|$bpX$p¡ A_¡ `pZudp„ X|$b¡gp 

cpN_u ÅX$pC_y„ r_funZ L$fp¡. 
3. lh¡ `¡[Þkg_¡ Óp„ku fpMu r_funZ L$fp¡. 
 D`f_u b„_¡ L©$rsdp„ `pZudp„_u `¡[Þkg_u ÅX$pC 
h^¡gu v¡$Mpe R>¡. sp¡ buÆ L©$rsdp„ `pZu_p `©óW$cpN 
`pk¡_u `¡[Þkg s|V¡$gu lp¡hp_p¡ Apcpk r_dp®Z \i¡. 
Aphy„ ip\u \pe R>¡ ? 

 D`f_u b„_¡ L©$rsdp„ Å¡hp dmsy„ `qfZpd `pZu_p `©óW$cpN `pk¡ `pZudp„\u blpf Aphsp âL$pi_u qv$ip 
bv$gphp\u \pe R>¡. âL$pi_u A¡L$ `pfv$i®L$ dpÝeddp„\u buÅ `pfv$i®L$ dpÝeddp„ S>su hMs¡ qv$ip bv$ghp_u 
OV$_p_¡ âL$pi_y„ h¾$uch_ L$l¡ R>¡.

âL$pi_y„ h¾$uch_  (Refraction of light)
L©$rs 2 : 
1. ^psy_p A¡L$ hpkZdp„ 5 ê$r`ep_p¡ rk½$p¡ _pMp¡. 
2. ^ud¡ ^ud¡ hpkZ\u v|$f ÅAp¡. 
3. S>¡ õ\m¡\u s¡ rk½$p¡ v¡$Mpsp¡ _l]hs¹ \pe s¡ õ\m¡ 

Dcp flp¡. 
4. rk½$p_u qv$ipdp„ Å¡sp flp¡. 
5. A¡L$ rdÓ_¡ s¡ hpkZdp„ rk½$p_¡ ^½$p¡ _ hpN¡ A¡ 

fus¡ ^ud¡ ^ud¡ `pZu _p„Mhp L$lp¡. `pZu A¡L$ 
Qp¡½$k õsf¡ `lp¢Qsp sd_¡ afu rk½$p¡ v¡$Mphp 
gpNi¡. Aphy„ ip\u \pe R>¡ ?  

kprlÐe : L$pQ_p¡ Ágpk, 5 ê$r`ep_p¡ rk½$p¡, ^psy_y„ hpkZ, `¡[Þkg hN¡f¡.

L©$rs 3 :
1. L$pQ_u gpv$u L$pNm `f d|L$u_¡ `¡[Þkg_u dv$v$\u bpü ^pf PQRS  v$p¡fp¡. (ApL©rs 6.1 Sy>Ap¡.)
2. L$pQ_u gpv$u_u bpSy> PQ_¡ R>¡v$su Óp„ku f¡Mp v$p¡fp¡ s¡ f¡Mp PQ_¡ N tbvy$dp„ R>¡v¡$ R>¡. s¡_p `f A A_¡ B V$p„QZu 

Dcu Np¡W$hp¡. 
3. S>¡ bpSy>A¡ V$p„QZu Np¡W$hu R>¡ s¡_u rhfyÝ^ bpSy>\u L$pQ_u gpv$udp„_u V$p„QZu A A_¡ B _u ârsdp Sy>Ap¡. s¡ 

ârsdp_u ku^u f¡Mpdp„ Aph¡ A¡ fus¡ b¡ V$p„QZuAp¡ C A_¡ D Np¡W$hp¡. 
4. V$p„QZuAp¡ A_¡ L$pQ_u gpv$u bpSy>A¡ d|L$p¡ A_¡ V$p„QZu C A_¡ D _u r_ip_uAp¡_¡ Å¡X$su ku^u f¡Mp v$p¡fp¡. S>¡ 

bpSy> SR _¡ Mdp„ R>¡v¡$ R>¡. 
5. tbvy$ M A_¡ N Å¡X$p¡. Ap`ps qL$fZ AN A_¡ r_N®d qL$fZ MD _y„ r_funZ L$fp¡. 

epv$ L$fp¡.

L$fu Sy>Ap¡.
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 D`f_u L©$rsdp„ L$pQ_u gpv$udp„\u âL$pi_y„ b¡ hpf 
h¾$uch_ \pe R>¡. âL$pi qL$fZ lhp_p dpÝeddp„\u L$pQ_p 
dpÝeddp„ âh¡i L$fsp„ bpSy> PQ `f_p tbvy$ N `pk¡ `l¡gy„ 
h¾$uch_ \pe R>¡. âL$pi qL$fZ L$pQ dpÝeddp„\u lhp 
dpÝeddp„ âh¡i L$fsp bpSy> SR `f tbvy$ M `pk¡ buÆ hpf 
h¾$uch_ \pe R>¡. `l¡gu hpf Ap`ps L$p¡Z i s\p buÆ hpf i1  
lp¡e R>¡. 
 Ýep_dp„ fpMp¡ i1  = r . Al] r ̀ l¡gp h¾$uch__p¡ h¾$uc|s 
L$p¡Z R>¡. s¡dS> buÅ h¾$uch_dp„ h¾$uc|s L$p¡Z e lp¡hp\u       
e = i . L$pQ_u gpv$u_u b„_¡ kdp„sf bpSy> PQ A_¡ SR `pk¡ 
âL$pi qL$fZ AN bv$ghp_y„ âdpZ kfMy„ A_¡ rhfyÝ^ lp¡e R>¡. 
s¡\u r_N®d qL$fZ, Ap`ps qL$fZ_¡ kdp„sf lp¡e R>¡. `f„sy 
âL$pi qL$fZ X$pbu bpSy>A¡ \p¡Xy„$ Mk¡gy„ v¡$Mpe R>¡. 

h¾$uch_p„L$ (Refractive index)
 Sy>v$p Sy>v$p dpÝeddp„ âL$pi_p qL$fZ_y„ qv$ip bv$gphp_y„ 
âdpZ Sy>vy„$ Sy>vy„$ lp¡e R>¡. s¡ dpÝed_p h¾$uch_p„L$ kp\¡ k„b„r^s 
lp¡e R>¡. Sy>v$p Sy>v$p dpÝedp¡ dpV¡$ s¡dS> A¡L$ S> dpÝed dpV¡$ `Z 
Sy>v$p Sy>v$p f„N_p âL$pi qL$fZp¡ dpV¡$ h¾$uch_p„L$ Sy>v$p¡ Sy>v$p¡ lp¡e 
R>¡. _uQ¡_p L$p¡óV$L$dp„ L¡$V$gpL$ dpÝedp¡_p i|ÞephL$pi_p k„v$c£ 
h¾$uch_p„L$ Ap`¡gp R>¡. i|ÞephL$pi_p k„v$c®_p h¾$uch_p„L$   
r_f`¡n h¾$uch_p„L$ L$l¡hpe R>¡. 

 dpÝeddp„_p âL$pi_p h¡N `f h¾$uch_p„L$ Ap^pqfs lp¡e 
R>¡.

6.1 L$pQ_u gpv$udp„\u \sy„ âL$pi_y„ h¾$uch_

P

S

Q

R

h¾$uc|s qL$fZ

M C

D

A

B
N

  r

i

i1

e

L$pQ

lhp

lhp

A C

N

B

r

i

6.2 lhpdp„\u L$pQdp„ S>sy„ qL$fZ

D L$pQ

lhp

Ap`ps qL$fZ

h¾$uc|s qL$fZ

sin i
sin r = AQmp„L$ = n

  n  AQmp„L$ _¡ `l¡gp dpÝed_p 
k„v$c®dp„ buÅ dpÝed_p¡ h¾$uch_p„L$ 
L$l¡hpe R>¡. Ap r_ed_¡ õ_¡g_p¡ r_ed `Z 
L$l¡hpe R>¡. b„_¡ dpÝed_u kudp_¡ g„b 
f¡Mpdp„ Ap`ps qL$fZ (i = 0)  s¡ S> f¡Mpdp„ 
ApNm Åe R>¡. (r = 0)

1. âL$pi S>¡ h¡N\u lhpdp„\u S>C iL¡$ s¡ S> h¡N\u L$pQ_u gpv$udp„\u S>C iL$i¡ 
L¡$ ? 

2. b^p dpÝedp¡ dpV¡$ âL$pi_p¡ h¡N kfMp¡ S> lp¡e R>¡ L¡$ ? 

h¾$uch__p r_ed (Laws of Refraction)
 Ap`Z¡ ApL©$rs 6.2 dp„ v$ip®h¡g, lhpdp„\u L$pQdp„ S>sp 
qL$fZ_p¡ Aæepk L$fuA¡. Al] AN Ap`ps qL$fZ A_¡ NB 
h¾$uc|s qL$fZ R>¡. 
1. Ap`ps qL$fZ A_¡ h¾$uc|s qL$fZ, Ap`pstbvy$_¡ (N) g„b 

CD_u rhfyÝ^ bpSy>A¡ lp¡e R>¡ A_¡ s¡ ÓZ¡ A¡L$ S> kdsgdp„ 
lp¡e R>¡. 

2. Ap`¡gp b¡ dpÝedp„_u Å¡X$u dpV¡$, Al] lhp A_¡ L$pQ, 
Ap`ps L$p¡Z sin i  A_¡ h¾$uc|s L$p¡Z sin r  _p¡ NyZp¡Ñf 
AQm lp¡e R>¡. Al] i Ap`ps L$p¡Z A_¡ r h¾$uc|s L$p¡Z R>¡. 

dNS> Qgphp¡.
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 ^pfp¡ L¡$ ApL©$rs 6.3 dp„ v$ip®h¡gp âdpZ¡ dpÝed     
1 dp„ âL$pi_p¡ h¡N v1 A_¡ dpÝed 2 dp„ h¡N v2 R>¡. 
`l¡gp dpÝed_p k„v$c®dp„ buÅ dpÝed_p¡ h¾$uch_p„L$ 
1n2 A¡V$g¡ `l¡gp dpÝeddp„ âL$pi_p h¡N_p¡ buÅ 
dpÝeddp„ âL$pi_p h¡N kp\¡_p¡ NyZp¡Ñf 

dpÝed h¾$uch_p„L$ dpÝed h¾$uch_p„L$ dpÝed h¾$uch_p„L$ 

lhp 1.0003 ãe|ÄX$ ¼hpV®$T 1.46 L$pb®_ X$pekëapCX$ 1.63
bfa 1.31 V$`£ÞV$pC_ s¡g 1.47 O_ [ãg„V$ L$pQ 1.66

`pZu 1.33 b¢rT_ 1.50 dpZ¡L$ (gpg fÐ_) 1.76
AëL$p¡lp¡g 1.36 ¾$pD_ L$pQ 1.52 _ugd fÐ_ 1.76

L¡$fp¡rk_ 1.39 Mr_S>duWy„$ 1.54 lufp¡¡ 2.42

L¡$V$gpL$ dpÝedp¡_p r_f`¡n h¾$uch_p„L$ 

h¾$uch_p„L$ 1n2 =
`l¡gp dpÝeddp„ âL$pi_p¡ h¡N (v1)

buÅ dpÝeddp„ âL$pi_p¡ h¡N (v2)

2n1 =
v2

v1

6.3 dpÝed 1 dp„\u dpÝed 2 dp„ S>sy„ âL$pi 
qL$fZ

dpÝed 1 lhp

dpÝed 2 L$pQ$

qL$fZ

 A¡ S> fus¡ buÅ dpÝed_p k„v$c®dp„ `l¡gp 
dpÝed_p¡ h¾$uch_p„L$ A¡V$g¡...

 Å¡ ̀ l¡gp dpÝed_p k„v$c®dp„ buÅ dpÝed_p¡ h¾$uch_p„L$ 1n2 lp¡e, buÅ dpÝed_p 
k„v$c®dp„ ÓuÅ dpÝed_p¡ h¾$uch_p„L$  2n3  lp¡e sp¡  1n3 _p¡ A\® iy„ ? s¡_y„ d|ëe L¡$V$gy„ 
li¡ ? 

O_ (OË$) dpÝed

`psmy„ dpÝed
O_ (OË$) dpÝed

`psmy„ dpÝed

O_ (OË$) dpÝed

i 

r i 

r

 Äepf¡ âL$pi_p qL$fZp¡ `psmp 
dpÝeddp„\u O_ (OË$) dpÝeddp„ 
Åe R>¡. Ðepf¡ s¡ g„b (õs„rcL$p) sfa 
hm¡ R>¡. 

 Äepf¡ âL$pi_p qL$fZp¡ O_ 
(OË$) dpÝeddp„\u `psmp 
dpÝeddp„ Åe R>¡ Ðepf¡ s¡ g„b\u 
(õs„rcL$p\u) v|$f Åe R>¡. 

 âL$piqL$fZ A¡L$ dpÝeddp„\u buÅ 
dpÝeddp„ âh¡i L$fsu hMs¡ dpÝedp¡_u 
kudp_¡ g„b lp¡hp\u Ap`ps qL$fZ s¡_u 
qv$ip bv$gsy„ _\u A¡V$g¡ L¡$ s¡_y„ h¾$uch_ 
\sy„ _\u. 

     Å¡ `l¡gy„ dpÝed i|ÞephL$pi lp¡e sp¡ buÅ dpÝed_p¡ h¾$uch_p„L$ A¡ r_f`¡n h¾$uch_p„L$ 
lp¡e R>¡. S>¡_¡ n L$l¡hpe R>¡.

`psmy„ dpÝed

v1

v2

6.4 Sy>v$pSy>v$p dpÝedp¡dp„ âL$pi_y„ h¾$uch_ 

L$lp¡ Å¡CA¡ !
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spfp_y„ V$dV$dhy„ (Twinkling of stars)
1. sd_¡ D_pmpdp„ fõsp `f A\hp fZdp„ `pZu lp¡hp_p¡ Apcpk (d©NS>m) \ep¡ R>¡ L¡$ ? 
2. lp¡mu âNV$¡ Ðepf¡ lp¡mu_u Ähpmp_u buÆ bpSy> sd¡ L¡$V$guL$ hõsy lgsu Å¡C R>¡ L¡$ ? 

Aphy„ ip\u \sy„ li¡ ?

 âL$pi_p h¾$uch_ `f hpsphfZ_y„ \sy„ `qfZpd A¡V$g¡ spfp_y„ V$dV$dhy„. spfpAp¡ õhe„âL$pris lp¡hp\u QdL¡$ 
R>¡ A_¡ k|e®âL$pi _ lp¡hp\u fps_p v¡$Mpe R>¡. spfpAp¡ OZp„ v|$f Aph¡gp lp¡hp\u s¡ âL$pi_p tbvy$ê$` öp¡s S>Zpe R>¡. 
hpsphfZ_u lhp_p¡ h¾$uch_p„L$ S>du_ sfa Aphsu hMs¡ h^sp¡ Åe R>¡. L$pfZ L¡$ lhp_u O_sp h^su Åe R>¡. 
hpsphfZdp„\u spfpAp¡_p âL$pi_y„ h¾$uch_ \su hMs¡ âL$piqL$fZ g„b sfa hmhp_¡ gu^¡ ApL©$rs 6.6 dp„ 
v$ip®ìep dyS>b spfpAp¡ s¡d_u d|m [õ\rs L$fsp„ \p¡X$p D`f lp¡e A¡d S>Zpe R>¡. 

 spfpAp¡_u Ap Apcpku [õ\rs [õ\f fl¡gu _\u `Z \p¡X$uL$ bv$gpe R>¡. L$pfZ Ap_y„$ lhp_y„ kss \sy„ lg_
Qg_ A_¡ bv$gpsp DóZspdp_ A_¡ O_sp_¡ gu^¡ hpsphfZ [õ\f lp¡sy„ _\u. Ap\u A¡L$pv$ cpNdp„_p¡ lhp_p¡ 
h¾$uch_p„L$ kss bv$gpe R>¡. Ap fus¡ h¾$uch_p„L$dp„ \sp a¡fapf_¡ gu^¡ spfpAp¡_u Apcpku [õ\rs A_¡ âMfsp 
kss bv$gpe R>¡ A_¡ s¡\u spfpAp¡ V$dV$dsp v¡$Mpe R>¡. 

 õ\pr_L$ hpsphfZ_u âL$pi_p h¾$uch_ `f Ap¡R>p âdpZdp„ Akf \su lp¡e R>¡. D`f_p b„_¡ Dv$plfZp¡dp„ 
fõsp `pk¡_u A\hp fZ_p `©óW$cpN `f_u s¡dS> Ähpmp `f_u lhp Nfd lp¡hp\u lgL$u lp¡e R>¡ A_¡ s¡_p¡ 
h¾$uch_p„L$ Ap¡R>p¡ lp¡e R>¡. JQpC âdpZ¡ lhp cpf¡ \su Åe R>¡ A_¡ s¡_p¡ h¾$uch_p„L$ h^sp¡ Åe R>¡. `l¡gp 
Dv$plfZdp„ Ap bv$gpsp h¾$uch__¡ L$pfZ¡, h¾$uch__p r_ed âdpZ¡ âL$pi_u qv$ip kss bv$gpsu fl¡ R>¡.  
 ApL©$rs 6.5 dp„ v$ip®ìep dyS>b v|$f fl¡gu 
hõsy\u Aphsy„ âL$pi qL$fZ s¡ hõsy_u S>du_ 
`f fl¡gu ârsdp sfa\u Aphsy„ lp¡hp_y„ gpN¡ R>¡. 
A¡_¡ S> d©NS>m L$l¡hpe R>¡. 
 buÅ Dv$plfZdp„ bv$gpsp h¾$uch_p„L$_¡ 
L$pfZ¡ âL$pi qL$fZ_u bv$gpsu qv$ip_¡ L$pfZ¡ 
lp¡mu_u Ähpmp_u buÆ bpSy> fl¡gu hõsy_u 
[õ\rs bv$gphhp_p¡ A¡V$g¡ L¡$ hõsy lghp_p¡ 
Apcpk \pe R>¡. 

W„$X$u lhp

DóZ  c|cpN

DóZ lhp

6.5  d©NS>m

6.6 spfp_u Apcpku [õ\rs

spfp

spfp_u Apcpku [õ\rs

h^sp¡ h¾$uch_p„L$

6.7 hpsphfZdp„ h¾$uch__y„ `qfZpd

Apcpku [õ\rs

rnrsS>

`©Õhu
hpõsrhL$ [õ\rs

hpsphfZ_p¡ \f

L$lp¡ Å¡CA¡ !
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 N°l V$dV$dsp„ _\u L$pfZ L¡$ spfpAp¡_u kfMpdZudp„ N°l `©Õhu_u OZp„ _ÆL$ R>¡. s¡\u s¡ tbvy$ öp¡s_p¡ kd|l 
lp¡e R>¡. hpsphfZ_u bv$gpsu [õ\rs_¡ L$pfZ¡ Apdp„_p L¡$V$gpL$ tbvy$ h^y s¡S>õhu A_¡ L¡$V$gpL$ Ap¡R>p s¡S>õhu v¡$Mpe 
R>¡ A_¡ s¡d_y„ õ\p_ `Z bv$gpe R>¡. s¡d_u Ly$g kfpkfu suh°sp [õ\f fl¡ R>¡ s¡dS> s¡d_y„ kfpkfu õ\p_ `Z [õ\f 
fl¡ R>¡ s¡\u N°l V$dV$dsp„ _\u. 

 k|ep£v$e \hp¡ A¡V$g¡ k|e®_y„ rnrsS> `f Aphhy„ A¡d Ap`Z¡ L$luA¡ R>uA¡. `f„sy, ApL©$rs 6.7 dp„ v$ip®ìep dyS>b 
k|e® rnrsS>\u \p¡X$p¡ _uQ¡ lp¡e Ðepf¡ S> k|e®qL$fZ `©Õhu_p hpsphfZdp„ âh¡i L$fsu hMs¡ h¾$uch_ \hp\u 
Ap`Zp„ ky^u âL$pi h¾$ dpN£ `lp¢Q¡ R>¡. Ap\u k|e® rnrsS> `f Aph¡ s¡ `l¡gp„ S> Ap`Z_¡ v¡$Mpe R>¡. s¡dS> 
k|ep®õs_p kde¡ `Z Aphy„ S> \pe R>¡. k|e® rnrsS> _uQ¡ Nep `R>u `Z L¡$V$gp¡L$ kde Ap`Z_¡ v¡$Mpe R>¡. 

âL$pi_y„ rhqL$fZ  (Dispersion of light)
 L„$`pkdp„\u àgp[õV$L$_u awV$`Ë$u gC âL$pidp„ Ap„M kpd¡ fpMu_¡ ^ud¡ ^ud¡ Óp„ku L$fu_¡ Sy>Ap¡. sd_¡ âL$pi_y„ 
Sy>v$p Sy>v$p f„Ndp„ rhcpS>_ \e¡gy„ Å¡hp dmi¡. âL$pi_y„ rhcpS>_ \ep bpv$ dmsp Sy>v$p Sy>v$p f„Np¡_p¡ ¾$d gpg,      
_pf„Nu, `ump¡, gugp¡, hpv$mu, _ugp¡, Å„bgu lp¡e R>¡. âL$pi rhÛys Qy„bL$ue rhqL$fZ R>¡ s¡ sd¡ ÅZp¡ S> R>p¡. sf„N_u 
g„bpC A¡ rhqL$fZ dlÒh_p¡ NyZ^d® R>¡. Ap`Zu Ap„M S>¡ rhqL$fZ ârs k„h¡v$_iug R>¡ s¡ âL$pi_u sf„N g„bpC 
400 nm \u 700 nm _u hÃQ¡ lp¡e R>¡. Ap v$fçep_ Sy>v$p Sy>v$p sf„N g„bpC_p rhqL$fZp¡ Ap`Z_¡ D`f gM¡gp Sy>v$p 
Sy>v$p f„Np¡_p Å¡hp dm¡ R>¡. S>¡dp„ gpg qL$fZp¡_u sf„N g„bpC kp¥\u h^pf¡ A¡V$g¡ L¡$ gNcN 700 nm A_¡ Å„bgu 
qL$fZp¡_u sf„N g„bpC kp¥\u Ap¡R>u A¡V$g¡ L¡$ gNcN 400 nm lp¡e R>¡. (1nm = 10-9 m).
 i|ÞephL$pidp„ b^p âL$pi qL$fZp¡_p¡ h¡N kdp_ lp¡e R>¡. `f„sy `v$p\® dpÝeddp„ Ap âL$pi sf„Np¡_p¡ h¡N kfMp¡ 
lp¡sp¡ _\u A_¡ s¡ Sy>v$p Sy>v$p h¡N\u c°dZ L$f¡ R>¡. Ap\u dpÝedp¡_p¡ h¾$uch_p„L$ Sy>v$p Sy>v$p f„N dpV¡$ Sy>v$p¡ Sy>v$p¡ lp¡e 
R>¡. Å¡ ka¡v$ âL$pi L$pQ S>¡hp A¡L$ S> dpÝed `f Ap`ps \pe sp¡ `Z Sy>v$p Sy>v$p f„N_p âL$pi dpV¡$ h¾$uc|s L$p¡Z_y„ 
dp` Sy>vy„$ Sy>vy„$ lp¡e R>¡. Ap\u S> k|e® `pk¡\u Aphsp¡ ka¡v$ âL$pi `Z Äepf¡ lhpdp„\u L$p¡C`Z h¾$uc|s dpÝeddp„\u 
`kpf \pe R>¡ Ðepf¡ s¡ kps f„N_u hZ®`„[¼sdp„ r_N®s \pe R>¡ (blpf `X¡$ R>¡). ̀ v$p\® dpÝeddp„ âL$pi_p qL$fZ_y„ s¡_p 
OV$L$ f„Np¡dp„ rhcpS>_ \hp_u âq¾$ep_¡ âL$pi_y„ rhqL$fZ L$l¡ R>¡. 

 kf ApeT¡L$ Þe|V$_¡ kp¥â\d k|e®âL$pidp„\u hZ®`„[¼s 
d¡mhhp dpV¡$ L$pQ_p gp¡gL$_p¡ (Prism) D`ep¡N L$ep£. Äepf¡ 
gp¡gL$dp„\u ka¡v$ f„N_p âL$pi_y„ rhqL$fZ kps f„Ndp„ \pe R>¡ 
Ðepf¡ Sy>v$p Sy>v$p f„N_p âL$pi qL$fZp¡ Ap`ps qL$fZ_p k„v$c®dp„ 
AgN-AgN M|Zpdp„ hm¡ R>¡. Ap kps f„Ndp„\u gpg f„N_y„ 
rhQg_ kp¥\u Ap¡Ry>„ A_¡ Å„bgu f„N_y„ rhQg_ kp¥\u h^y   
\pe R>¡. s¡\u âÐe¡L$ f„N_p qL$fZp¡_y„ AgN-AgN dpN£     
r_N®d_ \pe R>¡ A_¡ s¡ rhcpÆs \pe R>¡. Ap fus¡ ApL©$rs 
6.8 dp„ v$ip®ìep dyS>b Ap`Z_¡ kps f„Ndp„ hZ®`„[¼s dm¡ 
R>¡. 

काचेचा प्रिझम 

6.8  âL$pi_y„ rhqL$fZ

k|e®âL$pi R
O
Y
G
B
I
V

1. b¡ gp¡gL$_u dv$v$\u ka¡v$ Ap`ps âL$pi\u ka¡v$ r_N®s âL$pi L¡$hu fus¡ 
d¡mhu iL$pi¡ ?

2. L$pQ_p gp¡gL$ ^fphsp Tyçdf sd¡ Å¡ep S> li¡. s¡dp„ gNpX¡$g V„$NõV$_ bëb_p¡ âL$pi gp¡gL$dp„\u `kpf \pe 
Ðepf¡ s¡_y„ rhqL$fZ \pe R>¡ A_¡ Ap`Z_¡ f„Nb¡f„Nu f„N`„[¼s Å¡hp dm¡ R>¡. V„$NõV$_ bëb_¡ bv$g¡ A¡g C X$u 
bëb gNpX$uA¡ sp¡ Ap fus¡ f„N`„[¼s Å¡hp dmi¡ L¡$ ?

dNS> Qgphp¡.
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Ap„riL$ A_¡ `|Z® Ap„sqfL$ `fphs®_ (Partial and total internal reflection )
 Äepf¡ âL$pi OË$ dpÝeddp„\u `psmp dpÝeddp„ Åe R>¡ Ðepf¡ s¡_y„ Ap„riL$ ê$`dp„ `fphs®_ \pe R>¡. A¡V$g¡ L¡$ 
`fphs®__p r_ed âdpZ¡ âL$pi_p¡ L¡$V$gp¡L$ cpN `l¡gp dpÝeddp„ `pR>p¡ af¡ R>¡. A¡_¡ Ap„riL$ `fphs®_ L$l¡ R>¡. 
âL$pi_p bpL$u_p cpN_y„ h¾$uch_ \pe R>¡.

 i _p A¡L$ Qp¡½$k d|ëe dpV¡$ r _y„ d|ëe 900 lp¡e R>¡. Ap rhrióV$ d|ëe_¡ ¾$p„rsL$ L$p¡Z (Critical angle) L$l¡ R>¡. 
s¡_p L$fsp h^y Ap`ps L$p¡Z ^fphsp qL$fZ dpV¡$ r _y„ d|ëe 900 L$fsp h^pf¡ lp¡e R>¡ A_¡ s¡ qL$fZp¡ OË$ dpÝeddp„ 
`pR>p Aph¡ R>¡. Aphu [õ\rsdp„ k„`|Z® âL$pi_y„ `fphs®_ \pe R>¡. Ap âq¾$ep_¡ `|Z® Ap„sqfL$ `fphs®_ L$l¡ R>¡. S>¡ 
ApL©$rsdp„ S>dZu bpSy>A¡ v$ip®ìey„ R>¡. ¾$p„rsL$ L$p¡Z_y„ d|ëe Ap`Z¡ _uQ¡_p k|Ó hX¡$ ip¡^u iL$uA¡ R>uA¡.

 d¡O^_yóe A¡ ky„v$f _¥krN®L$ OV$_p R>¡ S>¡ rhrh^ _¥krN®L$ 
OV$_pAp¡_y„ A¡L$ÓuL$fZ R>¡. d¡O^_yóe âL$pi_y„ rhqL$fZ, 
h¾$uch_ A_¡ Ap„sqfL$ `fphs®_ Ap ÓZ¡ OV$_pAp¡_y„ A¡L$rÓs 
`qfZpd R>¡. hfkpv$ `X$u Nep `R>u ApL$pidp„ d¡O^_yóe v¡$Mpe 
R>¡. `pZu_p V$u`p _p_p gp¡gL$_y„ L$pe® L$f¡ R>¡. Äepf¡ k|e®_p¡ âL$pi 
hpsphfZdp„_p `pZu_p _p_p V$u`pdp„ âh¡i L$f¡ R>¡ Ðepf¡ 
k|e®âL$pi_y„ h¾$uch_ A_¡ rhqL$fZ \pe R>¡. Ðepf `R>u V$u`p_u 
A„v$f Ap„sqfL$ `fphs®_ \pe R>¡ A_¡ R>¡hV¡$ V$u`p_u blpf         
_uL$msu hMs¡ ApL©$rs 6.10 dp„ v$ip®ìep dyS>b afu\u s¡_y„ 
h¾$uch_ \pe R>¡. Ap b^u Ly$v$fsu OV$_pAp¡_u kpd|rlL$ Akf 
A¡V$g¡ kps f„N_y„ d¡O^_yóe. 6.10  d¡O^_yóe_u r_rd®rs

1. Why the Sky is Blue - Dr. C.V. Raman talks about science:         
                                         C.V. Raman and Chandralekha 
2. Optics :Principles and Applications : K.K. Sharma 
3. Theoretical concepts in Physics : M.S. Longair

6.9 Ap„riL$ A_¡ `|Z® Ap„sqfL$ `fphs®_

Ap„riL$ `fphs®_ 

`|Z® Ap„sqfL$ 
`fphs®_ 

A`hrs®s qL$fZ

lhp

`pZu i i1 ic i ic

r r1 r=900  

âL$pi öp¡s

    1n2 =
sin i
sin r     1n2 =

sin i
sin 900

`|Z® Ap„sqfL$ `fphs®_ dpV¡$   i = ¾$p„rsL$ L$p¡Z 
                  r = 900

\p¡X$u Nçds
 àgp[õV$L$_p¡ X$åbp¡, 
Afukp¡ A_¡ `pZu_p¡ D`ep¡N 
L$fu_¡ âL$pi_y„ rhqL$fZ Sy>Ap¡.

 Al] âL$pi OË$ dpÝeddp„\u 
`psmp dpÝeddp„ S>sp¡ lp¡hp\u s¡ 
g„b õs„rcL$p\u v|$f Åe R>¡. A¡V$g¡ 
L¡$ Ap`ps L$p¡Z i h¾$uc|s L$p¡Z r 
L$fsp Ap¡R>p¡ lp¡e R>¡. bpSy>_u 
ApL©$rs 6.9 dp„ X$pbu bpSy>A¡ 
v$ip®ìey„ R>¡ L¡$ Å¡ Ap`Z¡ i _y„ ̀ qfdpZ 
h^pfsp„ S>CA¡ sp¡ õ_¡g_p            
r_edâdpZ¡ r _y„ `qfdpZ `Z 
h^sy„ S>i¡. L$pfZ L¡$ h¾$uch_p„L$ 
[õ\f R>¡. 

`yõsL$ dpfp rdÓ

dpÝed 1

dpÝed 2

 = sin i
\(    sin 900 = 1)

`pZu_p _p_p V$u`p

Ap„sqfL$ `fphs®_

âL$pi qL$fZ
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Dv$p. 2. Å¡ A¡L$ dpÝeddp„\u 1.5x108 m/s h¡N\u 
S>sp¡ âL$pi buÅ dpÝeddp„ Åe A_¡ s¡_p¡ h¡N 
0.75 x 108 m/s lp¡e sp¡ `l¡gp dpÝed_p 
k„v$c®dp„ buÅ dpÝed_p¡ h¾$uch_p„L$ L¡$V$gp¡ 
li¡ ?

Ap`¡gu dprlsu : 
V1   = 1.5 x108 m/s, V2  = 0.75 x108 m/s

Dv$p. 1. ̀ pZu_p¡ r_f`¡n h¾$uch_p„L$ 1.36 lp¡e sp¡ 
`pZudp„ âL$pi_p¡ h¡N L¡$V$gp¡ ? (i|ÞehL$pidp„ 
âL$pi_p¡ h¡N 3 x10 8 m/s)

Ap`¡gu dprlsu : 
V1 = 3x108 m/s
n   = 1.36

1. _uQ¡_p rh^p__u Mpgu S>Áep `|fp¡. `|Z® \e¡g 
rh^p__y„ õ`óV$uL$fZ gMp¡. 

 A. âL$pi_p ApNm S>hp_p..... `f h¾$uch_p„L$ 
Ap^pqfs lp¡e R>¡. 

 Ap. âL$pi A¡L$ `pfv$i®L$ dpÝeddp„\u buÅ 
`pfv$i®L$ dpÝeddp„ S>su hMs¡ ......... 
bv$ghp_u _¥krN®L$ OV$_p_¡ h¾$uch_ L$l¡ R>¡. 

2.  _uQ¡_p rh^p_p¡ rkÝ^ L$fp¡. 
 A. Å¡ A¡L$ L$pQ_p g„bO_ `f `X$sp âL$pi 

qL$fZp¡_p¡ Ap`ps L$p¡Z i lp¡e A_¡ g„bO_-
dp„\u blpf S>su hMs¡ s¡_p¡ r_N®d L$p¡Z e 
lp¡e sp¡ i = e.

 Ap. d¡O^_yóe A¡ âL$pi_y„ rhqL$fZ, h¾$uch_ 
A_¡ Ap„sqfL$ `fphs®_ Ap ÓZ¡ OV$_pAp¡_y„ 
A¡L$ÓuL$fZ R>¡. 

3.  _uQ¡_p âñp¡_p Ap`¡gp DÑfp¡ ̀ ¥L$u ep¡Áe DÑf ¼ep¡ 
s¡ gMp¡.

 A. spfpAp¡ V$dV$dhp_y„ L$pfZ iy„ ?
 1. spfpdp„ kde¡ kde¡ \_pf rhõap¡V$ 
 2. spfp_p âL$pi_y„ hpsphfZdp„ \sy„ ip¡jZ 
 3. spfp_u Nrs 
 4. hpsphfZdp„_p hpey_p¡ bv$gpsp¡ h¾$uch_p„L$ 
 Ap. k|e® rnrsS>_u \p¡X$u _uQ¡ lp¡hp R>sp„ `Z 

Ap`Z_¡ v¡$Mpe R>¡. s¡_y„ L$pfZ -
 1. âL$pi_y„ `fphs®_  2. âL$pi_y„ h¾$uch_
 3. âL$pi_y„ rhqL$fZ  4. âL$pi_y„ ip¡jZ 

2n1 =
1.5 x 108

0.75 x 108 2n1= ? =  2

9
8

n =
V1

V2

\ 1.36 =
3 x108

V2

\ V2 =
3x108

1.36
= 2.21x108 m/s 

õhpÝepe

NZ¡gp„ Dv$plfZp¡

²²²

 B. lhp_p k„v$c®dp„ L$pQ_p¡ h¾$uch_p„L$ 3/2 lp¡e 
sp¡ L$pQ_p k„v$c®dp„ lhp_p¡ h¾$uch_p„L$ L¡$V$gp¡ 
li¡ ? 

  (1)      (2)  3     (3)       (4)    

4.  _uQ¡_p Dv$plfZp¡ NZp¡.
 A. A¡L$ dpÝeddp„ âL$pi_p¡ h¡N 1.5 x 108 m/s  

lp¡e sp¡ dpÝed_p¡ r_f`¡n h¾$uch_p„L$ L¡$V$gp¡ 
li¡ ?      S>hpb ः 2

 Ap. Å¡ L$pQ_p¡ r_f`¡n h¾$uch_p„L$ 3/2 lp¡e 
A_¡ `pZu_p¡ 4/3 lp¡e sp¡ `pZu_p k„v$c®dp„ 
L$pQ_p¡ h¾$uch_p„L$ L¡$V$gp¡ ?                                 

                  S>hpb ः
D`¾$d :  
  sdpfp rinL$_p dpN®v$i®_ _uQ¡ g¡Tf_y„ 

D`L$fZ A_¡ kpby_y„ `pZu hp`fu_¡ âL$pi_p 
h¾$uch__p¡ Aæepk L$fp¡.

2
3

1
3

1
2
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L$pQ (Lenses)

1.  ApL©$rs 7.1 dp„ Np¡mpL$pf Afukp kp\¡ k„b„r^s k„op - ^y°h, h¾$sp L¡$ÞÖ, h¾$sp 
rÓÄep, dy¿e_prc gMp¡. 

2.  Ap„sNp£m A_¡ brlNp£m Afukp_y„ r_dp®Z L¡$hu fus¡ \pe R>¡ ? 

 fp¡tS>v$p Æh_dp„ D`ep¡Ndp„ Aphsp L$pQ sd¡ Å¡ep S> 
li¡. h©Ý^ dpZkp¡ hp„Q_ dpV¡$ hp`fsp L$pQ, Of_p âh¡i 
Üpfdp„ fl¡gp¡ _¡ÓNp¡g, OqX$epm_p kdpfL$pd dpV¡$ L$pfuNfp¡ 
Üpfp hp`fhpdp„ Aphsy„ D`L$fZ hN¡f¡ L$pQ_p Dv$plfZp¡ R>¡. 
 Qídpdp„ `Z L$pQ lp¡e R>¡. A¡ rkhpe L$pQ_p¡ D`ep¡N 
L$fu_¡ v|$fbu_ s¥epf L$fhpdp„ Aph¡ R>¡. s¡ `Z sd¡ ÅZp¡ R>p¡. 

L$pQ b¡ `©óW$cpNp¡\u b_¡gy„ `pfv$i®L$ dpÝed R>¡. S>¡ 7.1 Np¡mpL$pf Afukp¡

L$pQ_p b„_¡ `©óW$cpN Np¡mpL$pf A_¡ blpf_u bpSy> D`k¡gp lp¡e s¡d_¡ qÜbrlh®¾$ L$pQ A\hp qÜ-brlNp¡®m L$pQ 
L$l¡hpe R>¡. Ap L$pQ s¡_u ^pf_p âdpZdp„ dÝecpNdp„ ÅX$p¡ lp¡e R>¡. S>¡ L$pQ_p bÞ_¡ `©óW$cpN A„v$f_u bpSy>A¡ 
Np¡mpL$pf lp¡e R>¡ s¡_¡ qÜA„sh®¾$ L$pQ A\hp qÜ-Ap„sNp£m L$pQ L$l¡hpe R>¡. Ap ¼pQ s¡_p dÝedcpN L$fsp ^pf 
ApNm ÅX$p¡ lp¡e R>¡. 

qÜ-
brlh®¾$

A„sh®¾$u
brlh®¾$ 

kdsgue 
brlh®¾$ 

qÜ-
A„sh®¾$

kdsgue 
A„sh®¾$

brlh®¾$u 
A„sh®¾$

7.2 L$pQp¡_p âL$pf

 ApL©$rs 7.2 dp„ L$pQ_p âL$pf v$ip®ìep R>¡. 
L$pQdp„\u `kpf \su hMs¡ âL$pi qL$fZ_y„ b¡ 
hpf h¾$uch_ \pe R>¡. A¡L$hpf A„v$f S>su 
hMs¡ A_¡ buÆ hpf L$pQdp„\u blpf _uL$msu 
hMs¡. s¡\u qL$fZp¡_u qv$ip bv$gpe R>¡. dp¡V$p 
cpN_p L$pQ_¡ b¡ h¾$ `©óW$cpN lp¡e R>¡. v$f¡L$ 
`©óW$cpN A¡L$ k„`|Z® Np¡mp_p¡ cpN lp¡e R>¡. 

Ø  L$pQ   Ø    h¾$uc|s qL$fZ_y„ f¡M_ 
Ø  rQŒ k„L¡$s   Ø    dp_hu Ap„M A_¡ L$pQ_y„ L$pe®
Ø  ×[óV$v$p¡j A_¡ D`pe  Ø    L$pQ_p D`ep¡N 

7. L$pQ A_¡ s¡_p D`ep¡N

S1 S2
S2

S1

R1

R2

R1

R2

O O

A

B

AB

C1 C2

CD

C1

C2

2 1 1 2

A b

7.3 brlNp£m A_¡ Ap„sNp£m L$pQ_p ApX$R>¡v$

 ApL©$rs 7.3 (A) A_¡ 7.3 (b) dp„ brlNp¡®m A_¡ Ap„sNp£m L$pQ_p ApX$R>¡v$ v$ip®ìep R>¡. S>¡dp„ `©óW$cpN 1 
A¡ S1 Np¡mp_p¡ A_¡ `©óW$cpN 2 A¡ S2 Np¡mp_p¡ cpN R>¡.  

epv$ L$fp¡.
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h¾$sp L¡$ÞÖ (Centre of curvature : C) – L$pQ_p¡ `©óW$cpN S>¡ 
Np¡mp_p¡ cpN R>¡, s¡ Np¡mp_p L¡$ÞÖ_¡ h¾$spL¡$ÞÖ L$l¡hpe R>¡. v$f¡L$ L$pQ_¡ C1 
A_¡ C2  A¡hp b¡ h¾$spL¡$ÞÖ lp¡e R>¡.
h¾$sp rÓÄep (Radius of curvature : R) – L$pQ_p¡ `©›$cpN S>¡ 
Np¡mp_p¡ cpN R>¡ s¡ Np¡mp_u rÓÄep_¡ (R1 A_¡ R2) L$pQ_u h¾$sp 
rÓÄep L$l¡ R>¡. 
dy¿e ^fu (Principal axis) – L$pQ_p b„_¡ h¾$sp L¡$ÞÖdp„\u S>_pfu 
L$pë`r_L$ f¡Mp_¡ dy¿e^fu L$l¡hpe R>¡. 

âL$pris L¡$ÞÖ (Optical centre : O) – dy¿e ^fu `f Aph¡g S>¡ 
tbvy$dp„\u `kpf \su hMs¡ âL$pi_p qL$fZ_y„ rhQg_ \sy„ _\u A¡hp 
tbvy$_¡ L$pQ_y„ âL$prie L¡$ÞÖ L$l¡ R>¡. ApL©$rsdp„ O dp„\u `kpf \sp qL$fZ 
P1Q1, P2 Q2 hN¡f¡ ku^u f¡Mpdp„ S>sp lp¡hp\u O A¡ âL$pris L¡$ÞÖ R>¡. 
(Sy>Ap¡ ApL©$rs 7.4) 

dy¿e _prc/L¡$ÞÖ (Principal focus : F) – Äepf¡ dy¿e ̂ fu_¡ kdp„sf 
âL$pi qL$fZp¡ L$pQ ̀ f ̀ X¡$ R>¡. Ðepf¡ h¾$uc|s \ep bpv$ s¡ dy¿e ̂ fu ̀ f_p 
A¡L$ tbvy$dp„ A¡L$rÓs (Arckpqfs) \pe R>¡ A\hp s¡hp¡ Apcpk \pe 
R>¡ s¡ tbvy$_¡ L$pQ_u dy¿e _prc/L¡$ÞÖ L$l¡hpe R>¡. Al] F1 A_¡ F2 dy¿e 
L¡$ÞÖ R>¡. 
 ApL©$rs 7.5 A-dp„ v$ip®ìep dyS>b brlNp£m L$pQdp„\u dy¿e ^fu_¡ kdp„sf fl¡gp âL$pi qL$fZp¡ h¾$uc|s \C_¡ 
dy¿e ^fu `f A¡L$rÓs (Arckpqfs) \pe R>¡. dpV¡$ s¡_¡ Arckpqf L$pQ (Converging lense) L$l¡ R>¡.  
 Ap„sNp®¡m L$pQdp„ dy¿e ^fu_¡ kdp„sf Aph¡g âL$pi qL$fZp¡ L$pQ `f `X$ép `R>u h¾$uc|s \C_¡ A¡ fus¡ 
A`kpqfs \pe R>¡ L¡$  ÅZ¡$ s¡ dy¿e ^fu `f_p A¡L$ tbvy$dp„\u blpf `X¡$ R>¡. A¡ tbvy$_¡ Ap„sNp®¡m L$pQ_y„ dy¿e _prc/
L¡$ÞÖ L$l¡ R>¡. Al] F1 A_¡ F2 dy¿e _prc /L¡$ÞÖ R>¡.
 ApL©$rs 7.5 b-dp„ v$ip®ìep dyS>b Ap„sNp®¡m L$pQdp„ dy¿e ^fu_¡ kdp„sf Aph¡gp âL$pi qL$fZ h¾$uc|s \C_¡ 
A¡L$buÅ\u v|$f Åe R>¡ (A`kpqfs \pe R>¡), dpV¡$ Ap L$pQ_¡ A`kpqf L$pQ (Diverging lense) L$l¡ R>¡.

7.4 L$pQ_p âL$pris L¡$ÞÖ

P1

Q1P2

Q2

P3
Q3

P1

Q1

Q3

Q2

P2

P3

O

O

kprlÐe : brlNp£m L$pQ, `X$v$p¡/ dp¡V$p¡ L$pNm, duV$f `Ë$u (d¡Tf V¡$`), L$pQ fpMhp dpV¡$_y„ 
õV¡$ÞX$ hN¡f¡.
L©$rs  : `X$v$p¡ [õ\f fpMu_¡ L$pQ_u dv$v$\u v|$f_u hõsy v$p.s. TpX$ A\hp Cdpfs_u õ`óV$ 

7. 5  L$pQ_u _prc

F1 F2
F1

F2

f f
A b

ârsdp `X$v$p `f d¡mhp¡. `Ë$u_u dv$v$\u `X$v$p A_¡ L$pQ hÃQ¡_y„ A„sf dp`p¡. lh¡ L$pQ_p¡ buÅ¡ `©›$cpN `X$v$p sfa 
gphp¡. afu\u L$pQ_¡ ApNm `pR>m L$fu_¡ hõsy_u õ`óV$ ârsdp `X$v$p `f d¡mhp¡. `Ë$u_u dv$v$\u `X$v$p A_¡ L$pQ 
hÃQ¡_y„ A„sf dp`p¡.

L$fu Sy>Ap¡.

_prce A„sf (Focal length : f)  L$pQ_u dy¿e _prc A_¡ âL$pris L¡$ÞÖ hÃQ¡_p A„sf_¡ _prce A„sf L$l¡ R>¡. 
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Ap`ps qL$fZ

h¾$uc|s qL$fZ
F1

O F2

h¾$uc|s qL$fZAp`ps qL$fZ

F1 O F2

h¾$uc|s qL$fZ

Ap`ps qL$fZ
F2

F1 O

r_ed 1 : Å¡ Ap`ps qL$fZ dy¿e 
^fu_¡ kdp„sf lp¡e sp¡ h¾$uc|s qL$fZ 
dy¿e _prcdp„\u `kpf \pe R>¡. 

r_ed 2 :  Å¡ Ap`ps qL$fZ dy¿e   
_prcdp„\u `kpf \sy„ lp¡e sp¡ h¾$uc|s 
qL$fZ dy¿e ^fu_¡ kdp„sf lp¡e R>¡. 

r_ed 3 : Å¡ Ap`ps qL$fZ L$pQ_p 
âL$piL$ue L¡$ÞÖdp„\u `kpf \sy„ lp¡e sp¡ 
s¡_u qv$ip bv$gpsu _\u.

 `X$v$p A_¡ L$pQ hÃQ¡_p A„sf `f\u iy„ S>Zpe R>¡ ? Ap A„sf_p k„v$c£ brlNp£m L$pQ_u h¾$sp rÓÄep rhi¡ 
rinL$ kp\¡ QQp® L$fp¡. v|$f fl¡gu hõsy_u ârsdp L$pQ_u _prc_u ApSy>bpSy> dm¡ R>¡. dpV¡$ L©$rsdp„ `X$v$p A_¡ L$pQ 
hÃQ¡_y„ A„sf _prce A„sf lp¡e R>¡. D`f_u L©$rsdp„ Ap„sNp®¡m L$pQ hp`fsp„ iy„ `qfZpd dmi¡ ? 

h¾$uc|s qL$fZ_y„ f¡M_  : Np¡mpL$pf Afukp Üpfp dmsu ârsdpAp¡_p¡ Aæepk L$fhp dpV¡$ qL$fZpL©$rs v$p¡fhp_p¡ r_ed 
sd¡ iu¿ep R>p¡. s¡ S> âdpZ¡ L$pQ Üpfp dmsu ârsdpAp¡_p¡ Aæepk `Z qL$fZpL©$rs_u dv$v$\u L$fu iL$pe R>¡. 
qL$fZpL©$rs_p Ap^pf¡ L$pQ hX¡$ dmsu ârsdp_y„ õ\p_, ApL$pf, õhê$`_p¡ Aæepk L$fu iL$pe R>¡. 

brlNp£m L$pQ Üpfp dmsu ârsdp
 _uQ¡_p ÓZ r_edp¡_p¡ D`ep¡N L$fu_¡ L$pQ Üpfp dmsu ârsdp_u qL$fZpL©$rs v$p¡fu iL$pe R>¡.

kprlÐe : A¡L$ brlNp£m L$pQ, `X$v$p¡, duV$f `Ë$u (d¡Tf V¡$`), L$pQ fpMhp dpV¡$_y„ õV¡$ÞX$, 
Qp¡L$, duZbÑu hN¡f¡.

L©$rs  : 
 1. A¡L$ gp„bp V¡$bg_u hÃQp¡hÃQ Qp¡L$ hX¡$ A¡L$ ku^u 

f¡Mp v$p¡fp¡. 
2. f¡Mp_u hÃQ¡ (O tbvy$ `f) õV¡$ÞX$ `f brlNp£m 

L$pQ Np¡W$hp¡. 
3. L$pQ_u A¡L$ bpSy> `X$v$p¡ d|L$p¡. `X$v$p¡ ApNm-

`pR>m L$fu_¡ v|$f Aph¡gu hõsy_u õ`óV$ ârsdp 
`X$v$p `f d¡mhp¡. `X$v$p_p õ\m¡ Qp¡L$ hX¡$ r_ip_u 
L$fu_¡ F1 d¡mhp¡. 

4. ‘O’ A_¡ F1 hÃQ¡_y„ A„sf dp`p¡ A_¡ ‘O’ \u 2F1 
7. 6  âep¡N_u dp„X$Zu

brlNp£m L$pQ

`X$v$p¡

duZbÑu

A„sf¡ F1 _u bpSy>dp„ ApL©$rsdp„ v$ip®ìep dyS>b 2F1 gMp¡. 
5. L©$rs 3 A_¡ 4 L$pQ_u buÆ bpSy>A¡ L$fu_¡ F2 A_¡ 2F2 ip¡^p¡ A_¡ f¡Mp `f gMp¡. 
6.  lh¡ kmNsu duZbÑu 2F1 _u `¡gu bpSy> bpSy>A¡ v|$f_p A„sf `f d|L$p¡. `X$v$p¡ L$pQ_u buÆ bpSy>A¡ f¡Mp `f 

d|L$u_¡ ApNm-`pR>m L$fu_u duZbÑu_u õ`óV$ ârsdp d¡mhp¡ A_¡ ârsdp_y„ õ\p_, ApL$pf A_¡ õhê$`_y„      
r_funZ L$fu_¡ _p¢^ L$fp¡. 

7. L©$rs 6 dp„ duZbÑu_¡ 2F1 _u `pR>m, 2F1`f, F1 A_¡ 2F1 _u hÃQ¡, F1`f A_¡  F1 A_¡ O _u hÃQ¡ d|L$u   
r_funZ_u _p¢^ L$fp¡.  

 Apcpku A_¡ kpQu ârsdp A¡V$g¡ iy„ ? A¡L$pv$u ârsdp kpQu R>¡ s¡ sd¡ L¡$hu fus¡ 
_½$u L$fip¡ ? Apcpku ârsdp `X$v$p `f d¡mhu iL$pe L¡$ ?epv$ L$fp¡.

L$fu Sy>Ap¡.

2F1 F1 F2
2F2

O
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 ApL©$rs 7.7 dp„ v$ip®ìep dyS>b AB hõsy 2F1_u 
`pR>m d|L$u R>¡. Bdp„\u `kpf \sy„ A_¡ dy¿e ^fu_¡ 
kdp„sf Aph¡gy„ Ap`ps qL$fZ BC h¾$uch_ `R>u 
dy¿e _prc F2 dp„\u _uL$mu_¡ CT dpN£ `kpf \pe R>¡. 
B dp„\u `kpf \sy„ A_¡ âL$prie L¡$ÞÖdp„\u `kpf \sy„ 
Ap`ps qL$fZ BO h¾$uch_ ̀ R>u rhQrgs _ \sp OS 
dpN£ `kpf \pe R>¡ A_¡ CT qL$fZ_¡ Bl  tbvy$dp„ R>¡v$¡$ R>¡. 
A¡V$g¡ tbvy$ B _u ârsdp Bl `pk¡ r_dp®Z \pe R>¡. 

A.¾$. hõsy_y„ õ\p_ ârsdp_y„ õ\p_ ârsdp_p¡ ApL$pf ârsdp_y„ õhê$`

1 A_„s A„sf¡ _prc F2 `pk¡  OZu _p_u (tbvy$ õhê$`) kpQu A_¡ K^u

2 2F1 _u `¡gu bpSy> F2 A_¡ 2F2 _u hÃQ¡ _p_u kpQu A_¡ K^u

3 2F1 `f 2F2 `f kdp_ ApL$pf (L$v$_u) kpQu A_¡ K^u

4 F1 A_¡ 2F1 hÃQ¡ 2F2 _u `¡gu bpSy> dp¡V$u kpQu A_¡ K^u

5 _prc F1 `f A_„s A„sf¡ OZu dp¡V$u (rhipm) kpQu A_¡ K^u

6 _prc F1 A_¡ âL$prie 
dÝe O_u hÃQ¡ 

h¾$L$pQ_u S>¡ bpSy>A¡ hõsy 
fpMu lp¡e s¡ bpSy>A¡

OZu dp¡V$u (rhipm) Apcpku A_¡ 
ku^u

2F1
F1 O

C

2F2F2

T
S 

B

A

Bl

Al

7.7 brlNp£m L$pQ Üpfp dmsu kpQu ârsdp

 tbvy$ A dy¿e ^fu `f lp¡hp\u s¡_u ârsdp `Z dy¿e ^fu `f s¥epf \i¡. Bl \u ku^u f¡Mpdp„ A_¡ dy¿e ^fu 
`f Al `pk¡ tbvy$ A_u ârsdp r_dp®Z \i¡. A¡V$g¡ L¡$ Al Bl  A¡ hõsy AB _u L$pQ_u dv$v$\u s¥epf \e¡g ârsdp R>¡. 
Ap_p `f\u hõsy 2F1 _u `¡gu bpSy> d|L$sp hõsy_u ârsdp F2 A_¡ 2F2 _u hÃQ¡ dm¡ R>¡. s¡ _p_u kpQu A_¡ EgV$u 
lp¡e R>¡ s¡ rkÝ^ \pe R>¡. 

 ApL©$rs 7.8 _y„ r_funZ L$fp¡. Sy>v$p 
Sy>v$p õ\p_¡ fpM¡gu hõsy_u ârsdp_p õ\p_, 
ApL$pf A_¡ õhê$` qL$fZpL©$rs_u dv$v$\u 
õ`óV$ L$fp¡. sd_¡ dm¡gp¡ r_óL$j® A_¡ D`f_u 
L©$rs_p r_funZp¡_u _uQ¡_p L$p¡óV$L$dp„ Ap`¡g 
_p¢^ âdpZ¡ R>¡ L¡$ s¡ QL$pkp¡. 

brlNp£m L$pQ Üpfp dmsu rhrh^ ârsdp

Ap„sNp£m L$pQ Üpfp s¥epf \su ârsdp
 Ap„sNp£m L$pQ Üpfp s¥epf \su ârsdp Ap`Z¡ qL$fZpL©$rs Üpfp kdÆ iL$uA¡ R>uA¡. s¡ dpV¡$ r_ed Apàep R>¡. 
1. Å¡ Ap`ps qL$fZ dy¿e ^fu_¡ kdp„sf lp¡e sp¡ h¾$uc|s qL$fZ_¡ `pR>m_u bpSy>A¡ h^pfsp _prcdp„\u `kpf      

\pe R>¡.
2. Å¡ Ap`ps qL$fZ _prcdp„\u `kpf \sy„ lp¡e sp¡ h¾$uc|s qL$fZ dy¿e ^fu_¡ kdp„sf lp¡e R>¡.

7.8 hõsy_p õ\p_ `f\u ârsdp_u r_rd®rs

r_funZ L$fp¡.
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 ApL©$rs 7.9 dp„ v$ip®ìep dyS>b PQ hõsy F1 A_¡ 2F1 hÃQ¡ d|L¡$gu R>¡. tbvy$ P dp„\u `kpf \sy„ A_¡ dy¿e 
^fu_¡ kdp„sf fl¡gy„ PA Ap`ps qL$fZ h¾$uch_ `R>u AD dpN£ Åe R>¡. AD  dpN® dy¿e ^fu sfa h^pfsp s¡ 
F1`pk¡\u Aphsy„ lp¡hp_p¡ Apcpk \pe R>¡.
 tbvy$ P dp„\u `kpf \sy„ A_¡ âL$prie L¡$ÞÖ O dp„\u S>sy„ qL$fZ PO h¾$uch_ `R>u rhQrgs _ \sp s¡ S> dpN£ 
ku^y„ Åe R>¡. qL$fZ PO_¡ qL$fZ AF1  _u `pR>m h^pfsp qL$fZ_¡ P1 tbvy$dp„ R>¡v¡$ R>¡ A¡V$g¡ P tbvy$_u ârsdp  P1 
`pk¡ s¥epf \pe R>¡.

P

Q 

P1

Q1F12F1

D
A

7.9  Ap„sNp®¡m L$pQ Üpfp dmsu ârsdp

A.¾$. hõsy_y„ õ\p_ ârsdp_y„ õ\p_ ârsdp_p¡ ApL$pf ârsdp_y„ õhê$`

1 A_„s A„sf `f â\d _prc F1`f M|b _p_u (tbvy$ õhê$`) Apcpku A_¡ ku^u

2 âL$prie L¡$ÞÖ O A_¡ A_„s 
A„sf_u hÃQ¡ ¼ep„e `Z

âL$prie L¡$ÞÖ O A_¡ _prc F1_u 
hÃQ¡

_p_u Apcpku A_¡ ku^u

 tbvy$ Q dy¿e ^fu `f lp¡hp\u s¡_u 
ârsdp P \u ku^u f¡Mpdp„ _uQ¡ dy¿e ^fu `f 
Q1 `pk¡ r_dp®Z \i¡. A¡V$g¡ L¡$ hõsy PQ_u 
ârsdp  P1Q1 r_dp®Z \i¡. Ap„sNp®¡m L$pQ_u 
dv$v$\u s¥epf \e¡gu L$p¡C`Z hõsy_u ârsdp 
l„d¡ip Apcpku, ku^u A_¡ hõsy L$fsp 
ApL$pfdp„ _p_u lp¡e R>¡. 

dy¿e ^fu

Ap`ps qL$fZ_u qv$ip

EÝh® A„sfp¡
(^_ +)

A^p¡ A„sfp¡ 
(F>Z -)

X$pbu bpSy>_p A„sfp¡
 (F>Z -)

S>dZu bpSy>_p A„sfp¡
 (^_ +)

Ap`ps qL$fZ_u qv$ip

X$pbu bpSy>_p A„sfp¡
 (F>Z -)

S>dZu bpSy>_p A„sfp¡
 (^_ +)

EÝh® A„sfp¡
(^_ +)

A^p¡ A„sfp¡ 
(F>Z -)

dy¿e ^fu xx

7.10  L$pV£$riA_ rQŒ k„L¡$s

 hõsy_y„ A„sf (u), ârsdp_y„ A„sf (v) A_¡ L¡$ÞÖg„bpC (f) hÃQ¡_p k„b„^_¡ h¾$L$pQ_y„ k|Ó L$l¡ R>¡. h¾$L$pQ_y„ 
k|Ó _uQ¡ âdpZ¡ R>¡. 

h¾$L$pQ_y„ k|Ó (Lens formula)

1     1       1
v     u       f
- -  -  =  -

 L$p¡C`Z Np¡mpL$pf h¾$L$pQ dpV¡$ s¡dS> hõsy_p h¾$L$pQ\u v$f¡L$ A„sf dpV¡$ Ap k|Ó 
kdp_ S> lp¡e R>¡. dpÓ v$f¡L$ A„sf dpV¡$ rQŒ k„L¡$s ep¡Áe fus¡ hp`fhp AphíeL$ lp¡e R>¡.

L$pQ dpV$¡$ h`fpsp rQŒ k„L¡$s

Np¡mpL$pf Afukp dpV¡$ h`fpsp L$pV£$riA_ rQŒ L$ep?epv$ L$fp¡.
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A¡V$g¡ S>                         ..................(2)

A¡V$g¡ S>                         ..................(1)

h¾$L$pQ_u rh`ygsp (Magnification - M)
 ârsdp_u KQpC (h2) A_¡ hõsy_u KQpC_p (h1) NyZp¡Ñf_¡ h¾$L$pQ_u rh`ygsp L$l¡ R>¡.   

 h¾$L$pQ Üpfp r_dp®Z \su rh`ygsp A¡ hõsy_y„ A„sf (u) A_¡ ârsdp_y„ A„sf (v) kp\¡ `Z k„b„r^s lp¡e R>¡.

1 A_¡ 2 `f\u h1, h2, v A_¡ u hÃQ¡_p¡ k„b„^ L¡$hu fus¡ õ`óV$ L$fu iL$pe?

 L$pV£$riA_ rQŒ k„L¡$s A_ykpf, âL$prie dÝe (O) _¡ Apf„ctbvy$ dp_hpdp„ Aph¡ R>¡. dy¿e ̂ fu_¡ (Frame 
of Referance) X An sfuL¡$ NZhpdp„ Aph¡ R>¡. rQŒ k„L¡$sp¡ _uQ¡ âdpZ¡ R>¡. 
1. hõsy l„d¡ip L$pQ_u X$pbu bpSy>A¡ fpMhpdp„ Aph¡ R>¡. dy¿e ^fu_¡ kdp„sf b^p S> A„sfp¡ âL$prie dÝe\u 

dp`hpdp„ Aph¡ R>¡.
2. âL$prie dÝe_u S>dZu bpSy> dp`¡gp b^p A„sfp¡ ^_ (+) NZhpdp„ Aph¡ R>¡ A_¡ X$pbu bpSy>A¡ dp`¡gp 

A„sfp¡ F>Z (-) NZhpdp„ Aph¡ R>¡.
3. dy¿e ^fu_¡ g„b A_¡ D`f_u sfa dp`hpdp„ Aph¡g KQpCAp¡ (DÝh® A„sfp¡) ^_ (+) NZhpdp„ Aph¡ R>¡.
4. dy¿e ^fu_¡ g„b A_¡ _uQ¡_u sfa dp`hpdp„ Aph¡g KQpCAp¡ (A^p¡ A„sfp¡) F>Z (-) NZhpdp„ Aph¡ R>¡.
5. brlNp£m L$pQ_p _prce A„sf_¡ ^_ A_¡ Ap„sNp£m L$pQ_p _prce A„sf_¡ F>Z NZhpdp„ Aph¡ R>¡.

 rh`yygsp =
ârsdp_y„ A„sf

hõsy_y„ A„sf 

v
u

M = 

M = 

h2

h1

 rh`yygsp =
ârsdp_u KQpC

hõsy_u KQpC

 b¡ Sy>v$p Sy>v$p ApL$pf_p brlNp£m h¾$L$pQ gp¡. brlNp£m L$pQ_u dv$v$\u L$pNm `f k|e®âL$pi L¡$[ÞÖs L$fp¡ A_¡ 
âL$pi L¡$[ÞÖs L$fsp L$pNm kmNhp_u iê$Aps \pe Ðep„ ky^u_p¡ kdeNpmp¡ _p¢^p¡. Ap L©$rs buÅ h¾$L$pQ_u dv$v$\u 
L$fp¡.  b„_¡ hMs¡ L$pNm kmNhp dpV¡$ gpNsp¡ kde kfMp¡ S> R>¡ L¡$? Ap `f\u iy„ L$lu iL$pe? 

P  =   1
f (m )

1 X$pep¡àV$f  =
    1
  1 m

1     1       1
f      f1       f2

- =  -  +  -

h¾$L$pQ_u i[¼s (Power of a lens)

 âL$pi_p Ap`ps qL$fZp¡_y„ ArckfZ A\hp A`kfZ L$fhp_u h¾$L$pQ_u ndsp_¡ h¾$L$pQ_u i[¼s (P) L$l¡ 
R>¡. h¾$L$pQ_u ndsp s¡_p _prce A„sf `f Ap^pf fpM¡ R>¡. h¾$L$pQ_u i[¼s A¡V$g¡ duV$fdp„ ìe¼s L$fpe¡g s¡_p    
_prce A„sf_p¡ ìeõsp„L$. h¾$L$pQ_u i[¼s_p¡ A¡L$d X$pep¡àV$f (D) R>¡. 

h¾$L$pQ_p¡ k„ep¡N (Combination of lenses)

 f1 A_¡  f2 _prce A„sfp¡ ^fphsp b¡ h¾$L$pQ `fõ`f_¡ 
õ`i® L$fu_¡ fpMsp k„ep¡N_¡ L$pfZ¡ s¡d_y„ `qfZpdu A„sf  f 

\pe R>¡. s¡ bpSy>_p k|Ó hX¡$ v$ip®hpe R>¡.

 b¡ h¾$L$pQ_u i[¼s P1 A_¡  P2  lp¡e sp¡ s¡ L$pQp¡_u `qfZpdu i[¼s (P) A¡V$g¡ L¡$ b¡ h¾$L$pQp¡_¡ `fõ`f 
õ`i® L$f¡ s¡d fpMsp s¡d_p k„ep¡Nu L$pQ_u i[¼s A¡ b„_¡ h¾$L$pQ_u i[¼s_p kfhpmp S>¡V$gu lp¡e R>¡.
  P = P1 + P2 

dNS> Qgphp¡.
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  ârsdp_u KQpC A_¡ rh`ygsp_y„ F>Z rQŒ 
A¡d v$ip®h¡ R>¡ L¡$ ârsdp K^u A_¡ kpQu R>¡. 
dy¿e ^fu_u _uQ¡ s¥epf \e¡gu R>¡ A_¡ s¡_u 
KQpC hõsy S>¡V$gu S> R>¡. 

rinL$_u dv$v$\u dp_hu Ap„M_u fQ_p v$ip®h_pfu ârsL©$rs_p¡ Aæepk L$fp¡.

 ârsdp_y„ A„sf (v) ^_ R>¡. s¡ A¡d v$ip®h¡ R>¡ L¡$, 
ârsdp âL$prie L¡$ÞÖ_u buÆ bpSy>A¡ 20 cm A„sf¡ 
s¥epf \e¡gu R>¡. 

Dv$p. 1. A¡L$ hõsy brlNp£m h¾$L$pQ\u 20 cm A„sf¡ 
dy¿e ^fu `f g„b qv$ipdp„ d|L¡$gu R>¡. Å¡ 
hõsy_u KQpC 5 cm A_¡ h¾$L$pQ_y„ _prce 
A„sf 10 cm lp¡e sp¡ ârsdp_y„ õhê$`, õ\p_ 
A_¡ ApL$pf L$lp¡. hõsy_u ârsdp hõsy L$fsp 
L¡$V$gu dp¡V$u li¡? 

Ap`¡gu dprlsu : hõsy_u KQpC (h1)= 5 cm ,       
_prce A„sf(f) = 10 cm, 
hõsy_y„ A„sf (u)= -20 cm, ârsdp_y„ A„sf (v)= ?, 
ârsdp_u KQpC (h2) = ?, rh`ygsp (M) = ?

P  = 
1

f (m)
  = 

 1
0.2 

  = 5 D  

Dv$p. 2. A¡L$ brlNp£m h¾$L$pQ_y„ _prce A„sf 20 cm 
R>¡. sp¡ s¡ h¾$L$pQ_u i[¼s L¡$V$gu li¡?

Ap ¡̀gu dprlsu : _prce A„sf =f= 20 cm = 0.2 m, 
h¾$L$pQ_u i[¼s = P =?

L$pQ_u i[¼s 5 D R>¡.

dp_hu_u Ap„M A_¡ _¡ÓdrZ_y„ L$pe® (Human eye and working of its lens)
 dp_hu_u Ap„M ̀ f AÐe„s ̀ psmy„ ̀ pfv$i®L$ ̀ V$g lp¡e R>¡. (Sy>Ap¡ ApL©$rs 7.11) Ap ̀ V$gdp„\u âL$pi Ap„Mdp„ 
v$pMg \pe R>¡. Ap„Mdp„ âh¡i L$f_pf âL$pi_y„ h^ydp„ h^y h¾$uch_ `pfv$i®L$ `V$g Üpfp \pe R>¡. `pfv$i®L$ `V$g_u 
`pR>m O¡fp f„N_p¡ dp„kg `X$v$p¡ lp¡e R>¡, s¡_¡ L©$óZd„X$m L$l¡ R>¡. L©$óZd„X$m_p¡ f„N Sy>v$u Sy>v$u ìe[¼sdp„ Sy>v$p¡ Sy>v$p¡ lp¡e 
R>¡. L©$óZd„X$m_u dÝedp„ bv$gpsp ìepk_y„ A¡L$ _p_y„ rR>Ö lp¡e R>¡. s¡_¡ L$uL$u L$l¡ R>¡. Ap„Mdp„ v$pMg \sp âL$pi_y„ 
r_e„ÓZ L$fhp A_¡ s¡_y„ âdpZ r_e„rÓs fpMhp dpV¡$ "Ap„M_u L$uL$u'_p¡ D`ep¡N \pe R>¡. Å¡ M|b âL$pi lp¡e sp¡ L$uL$u 
ApLy„$Q_ `pd¡ R>¡. s¡d S> `|fsp¡ âL$pi _ lp¡e sp¡ L$uL$u_y„ âkfZ \pe R>¡. 
 `pfv$i®L$ `V$g Ap„M_p X$p¡mp_p `©óW$cpN `f `pfv$i®L$ D`k¡gp¡ cpN b_ph¡ R>¡. L$uL$u_u `pR>m `pfv$i®L$ 
qÜbrlNp£m õaqV$L$de cpN lp¡e R>¡. s¡_¡ _¡ÓdrZ L$l¡ R>¡. _¡ÓdrZ s¡_p _prce A„sf_u k|ÿd Av$gbv$g L$f¡ R>¡. Ap 
Av$gbv$g_¡ gu^¡ kpQu A_¡ K^u ârsdp _¡Ó`V$ `f s¥epf \pe R>¡.  
 _¡Ó`V$ A¡L$ k„h¡v$_iug `X$v$p¡ R>¡. s¡dp„ âL$pi âÐe¡ k„h¡v$_iug L$p¡jp¡ Aph¡gp„ lp¡e R>¡. Ap L$p¡jp¡ `f âL$pi `X$sp 
s¡Ap¡ DÑ¡Æs \pe R>¡. s¡ rhÛys k„L¡$s r_dp®Z L$f¡ R>¡. Ap k„L¡$sp¡ _¡Ó dÄÅs„syAp¡ Üpfp dNS> ky^u `lp¢QpX$hpdp„ 
Aph¡ R>¡. `R>u dNS> Ap k„L¡$sp¡_y„ A\®OV$_ L$fu s¡ dprlsu `f âq¾$ep L$f¡ R>¡. S>¡\u hõsy S>¡hu lp¡e s¡hu v¡$Mpe R>¡.

r_funZ L$fp¡.

NZ¡gp„ Dv$plfZp¡
h2      v       

h1       u       
-  =   -

     v       
     u       h2 =          x  h1

  20
-20

h2 =           x  5

h2 =   (-1 ) x  5

h2 =   - 5 cm

M =           =           =  -1  
v
u

  20
-20

rh`ygsp M = 

\

\

\
\

1     1     1
v     u        f
    -      = 

1       1      1
v       u       f

 =   + 

1         1          1
v      -20        10

 =    +  

1      -1+2        
v         20      
     =    

1      1      
v     20      

 =              v  = 20 cm

\

\

\ \ \
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`p„̀ Z L$uL$u

L©$óZd„X$m×Y$`V$g ^pf

 7.11 dp_hu Ap„M A_¡ dp_hu Ap„M_u fQ_p

f¼shprl_u

`pfv$i®L$`V$g

L$uL$u

_¡ÓdrZ

L©$óZd„X$m

õ_pey

×Y$`V$g/

ð¡s`V$g

×[óV$tbb

rkrgefu õ_pey

f¼s`V$g
×[óV$`V$g

 v|$f (A_„s A„sf `f) Aph¡gu hõsy Å¡su hMs¡ _¡ÓdrZ 
`psmp¡ \pe R>¡ A_¡ _prce A„sf h^¡ R>¡. (ApL©$rs 7.12 A 
Sy>Ap¡) Äepf¡ `pk¡_u hõsy Å¡su hMs¡ _¡ÓdrZ ÅX$p¡ \pe R>¡ 
A_¡ _prce A„sf Ap¡Ry>„ \pe R>¡. (ApL©$rs 7.12 b Sy>Ap¡) 
s¡\u S> b„_¡ kde¡ Ap„M_p _¡Ó`V$ `f hõsy_u õ`óV$ ârsdp 
dm¡ R>¡.  

7.12  v|$f_u A_¡ _ÆL$_u hõsy Å¡su hMs¡ h¾$L$pQ_p¡ bv$gpsp¡ ApL$pf

अ ब

_¡ÓdrZ `psmp¡ 

\pe R>¡.

_¡ÓdrZ ÅX$p¡ 

\pe R>¡.

v$|$f_u

hõsydp„\u 

Aphsp¡ âL$pi 

_ÆL$_u 

hõsydp„\u 

Aphsp¡ âL$pi 

 r_fp¡Nu Ap„M\u Ap¡R>pdp„ Ap¡R>p S>¡ A„sf¡ hõsy d|L$sp s¡ õ`óV$ A_¡ Ap„M_¡ Ópk Apàep hNf Å¡C iL$pe 
R>¡ s¡ A„sf_¡ õ`óV$ ×[óV$_y„ gOyÑd A„sf L$l¡ R>¡ A_¡ hõsy_p s¡ õ\p__¡ Ap„M_u _ÆL$_y„ tbvy$ L$l¡ R>¡. s„vy$fõs 
dp_hu Ap„M dpV¡$ Ap A„sf gNcN 25 cm lp¡e R>¡. r_fp¡Nu Ap„M\u h^ydp„ h^y S>¡ A„sf¡ hõsy d|L$sp s¡ 
õ`óV$ `Z¡ Å¡C iL$pe R>¡ s¡ A„sf_¡ õ`óV$ ×[óV$_y„ dlÑd A„sf L$l¡ R>¡. hõsy_p s¡ õ\p_¡ Ap„M_y„ v|$f_y„ tbvy$ L$l¡ 
R>¡. r_fp¡Nu dp_hu Ap„M dpV¡$ v|$f_y„ tbvy$ A_„s A„sf¡ lp¡e R>¡. 

 _prce A„sfdp„ AphíeL$sp 
A_ykpf a¡fapf L$fhp_u _¡ÓdrZ_u 
ndsp_¡ kdep¡S>_ i[¼s L$l¡ R>¡. 
[õ\rsõ\p`L$ h¾$L$pQ Ap¡R>p¡ h^y 
ÅX$p¡$ \C, s¡_u h¾$sp bv$gu_¡ 
kdpep¡S>_ L$fu iL¡$ R>¡. `f„sy 
_¡ÓdrZ_y„ _prce A„sf rhrióV$ 
A„sf L$fsp„ Ap¡Ry>„ L$fu iL$psy„ _\u.

 _¡ÓNp¡mp_p¡ ìepk Apif¡ 2.4 cm lp¡e R>¡. dp_hu Ap„Mdp„ _¡ÓdrZ_y„ L$pe® AÐe„s dlÒh_y„ lp¡e R>¡. 
_¡ÓdrZ_y„ _prce A„sf bv$gu bv$gu_¡ Sy>v$p Sy>v$p A„sf¡ Aph¡g hõsy kp\¡ Ap„M kdpep¡S>_ L$f¡ R>¡. r_fp¡Nu 
Ap„Mp¡ dpV¡$ Ap„Mp¡_p õ_pey Apfpdv$peL$ [õ\rsdp„ lp¡e Ðepf¡ Ap„M_p _¡ÓdrZ_y„ _prce A„sf 2 cm lp¡e 
R>¡. _¡ÓdrZ_y„ buSy>„ _prce tbvy$ Ap„M_u A„v$f_p `X$v$p `f lp¡e R>¡.

_¡ÓdÄÅs„sy

iy„ sd¡ ÅZp¡ R>p¡ ? 

(A) (Ap)
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_ÆL$_u hõsy õ`óV$ v¡$Mpe R>¡

gOy×[óV$ v$p¡j r_fpL$fZ

v|$f_u hõsy õ`óV$ v¡$Mpsu _\u

Ap„sNp£m h¾$L$pQ

7.13 gOy×[óV$

1. `yõsL$ Ap„M\u M|b v|$f fpMu_¡ hp„Qhp_p¡ âeÐ_ L$fp¡.
2. `yõsL$ Ap„M_u M|b _ÆL$ fpMu_¡ hp„Qhp_p¡ âeÐ_ L$fp¡.
3. `yõsL$ Ap„M\u Apif¡ 25 cm A„sf¡ fpMu_¡ hp„Qhp_p¡ âeÐ_ L$fp¡. L$ep hMs¡ 

`yõsL$_p Anfp¡ õ`óV$ v¡$Mpi¡? ip dpV¡$? 
Ap„M_u MpduAp¡ A_¡ s¡d_p D`Qpf (Defects of vision and their corrections)
     L¡$V$guL$ ìe[¼sAp¡_p Ap„M_u kdpep¡S>_ i[¼s_p¡ _pi \hp\u s¡d_¡ hõsy õ`óV$ v¡$Mpsu _\u. Ap„M_p h¾$uc|s 
v$p¡j_¡ gu^¡ ×[óV$ Tp„Mu \pe R>¡. h¾$uc|s ×[óV$ v$p¡j_p ÓZ âL$pf R>¡. 

1. gOy×[óV$ A\hp _ÆL$_u ×[óV$
 (Nearsightedness/ Myopia)                       
 Ap v$p¡jdp„ dp_hue Ap„M `pk¡_u hõsyAp¡ õ`óV$ 
Å¡C iL¡$ R>¡ `f„sy v|$f_u hõsyAp¡ õ`óV$ Å¡C iL$su _\u. 
A¡V$g¡ Ap„M_y„ v|$f_y„ tbv|$ A_„s A„sf¡ _l] `Z _ÆL$ 
lp¡e R>¡. gOy×[óV$ v$p¡jdp„ v|$f Aph¡gu hõsy_u ârsdp 
_¡Ó`V$_u ApNm `X¡$ R>¡. (ApL©$rs 7.13 Sy>Ap¡.) 
gOy×[óV$ v$p¡j_p b¡ k„cpìe L$pfZp¡ R>¡. 
1. Ap„Mdp„ _¡ÓdrZ_u _ÆL$_p rkrgefu õ_peyAp¡ 

`|fsu Apfpdv$peL$ [õ\rsdp„ Aphu iL$sp _\u. 
Ap\u _¡ÓdrZ_u âL$pi_p qL$fZp¡ L¡$[ÞÖs L$fhp_u 
i[¼s h^¡ R>¡.

2. Ap„M_p¡ X$p¡mp¡ g„bNp¡m \hp\u _¡ÓdrZ A_¡ 
_¡Ó`V$ hÃQ¡_y„ A„sf h^¡ R>¡. 

 ep¡Áe _prce A„sf ^fphsp Ap„sNp£m h¾$L$pQ hp`fhp\u Ap v$p¡j r_hpfu iL$pe R>¡. Ap h¾$L$pQ_¡ gu^¡ 
âL$pi_p qL$fZp¡ _¡ÓdrZ `f `X$hp `l¡gp A`kfZ `pd¡ R>¡. Ap„sNp£m L$pQ_y„ _prce A„sf F>Z lp¡hp\u gOy×[óV$ 
v$p¡j ^fphsu Ap„M dpV¡$ F>Z i[¼s_p Qídp lp¡e R>¡. v$p¡j_p âdpZ A_ykpf Sy>v$u Sy>v$u Ap„Mp¡ dpV¡$ Ap„sNp®¡m 
h¾$L$pQ_u i[¼s Sy>v$u Sy>v$u lp¡e R>¡. 

2.  Nyê$×[óV$ 
 (Farsightedness/Hypermetropia)
 Ap v$p¡jdp„ dp_hue Ap„M v|$f_u hõsy õ`óV$ Å¡C iL¡$ 
R>¡ `f„sy `pk¡_u hõsy õ`óV$ Å¡C iL$su _\u. A¡V$g¡ L¡$ 
Ap„M_y„ _ÆL$_y„ tbvy$ 25cm A„sf `f _l] `f„sy v|$f lp¡e 
R>¡. `pk¡_u hõsy_u ârsdp Ap„M_p _¡Ó`V$_u `pR>m s¥epf 
\pe R>¡. (ApL©$rs 7.14 Sy>Ap¡.) 
Nyê$×[óV$ v$p¡j r_dp®Z \hp_p b¡ k„crhs L$pfZp¡ R>¡.
1. _¡ÓdrZ `pk¡_p rkrgefu õ_peyAp¡ _bmp \hp\u 

_¡ÓdrZ_u ArckfZ i[¼s Ap¡R>u \pe R>¡. 
2. Ap„M_p¡ X$p¡mp¡ _p_p¡ \hp\u, _¡ÓdrZ A_¡ _¡Ó`V$ 

hÃQ¡_y„ A„sf Ap¡Ry>„ \pe R>¡. 7.14 Nyê$×[óV$ 

v|$f_u hõsy õ`óV$ v¡$Mpe R>¡.

_ÆL$_u hõsy õ`óV$ v¡$Mpsu _\u.

Nyê$×[óV$ v$p¡j r_fpL$fZ

brlNp£m h¾$L$pQ

L$fu Sy>Ap¡.
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 ep¡Áe _prce A„sf ^fphsp brlNp£m h¾$L$pQ_p Qídp hp`fu_¡ Ap v$p¡j v|$f L$fu iL$pe R>¡. Ap h¾$L$pQ_¡ L$pfZ¡ 
âL$pi qL$fZp¡_y„ ArckfZ \C_¡ ̀ R>u s¡ Ap„Mdp„ _¡ÓdrZ ky^u ̀ lp¢Q¡ R>¡. Ðepfbpv$ _¡ÓdrZ Üpfp _¡Ó`V$ ̀ f ârsdp 
s¥epf \pe R>¡. 
 brlNp£m h¾$L$pQ_y„ _prce A„sf ^_ lp¡hp\u Nyê$×[óV$_p¡ v$p¡j ^fphsu Ap„Mp¡ dpV¡$ ^_ i[¼s ^fphsp Qídp 
lp¡e R>¡. v$p¡j_p âdpZ A_ykpf AgN-AgN Ap„Mp¡ dpV¡$ AgN-AgN i[¼s ^fphsp brlNp£m L$pQ h`fpe R>¡.

 L¡$V$guL$ ìe[¼sAp¡dp„ Nyê$×[óV$ A_¡ gOy×[óV$ bÞ_¡ v$p¡jp¡ Å¡hp dm¡ R>¡. Ðepf¡ s¡d_¡ qÜL¡$[ÞÖs h¾$L$pQ_u AphíeL$sp 
lp¡e R>¡. qÜL¡$[ÞÖs h¾$L$pQdp„ D`f_p¡ cpN Ap„sNp£m h¾$L$pQ_p¡ lp¡e R>¡. S>¡ gOy×[óV$ v$p¡j v|$f L$f¡ R>¡ A_¡ _uQ¡_p¡ cpN 
brlNp£m h¾$L$pQ_p¡ lp¡e R>¡. S>¡ Nyê$×[óV$ v$p¡j v|$f L$f¡ R>¡. 

1. sdpfp hN®_p Qídp hp`fsp rhÛp\}Ap¡_u epv$u s¥epf L$fp¡.
2. s¡d_p Qídp_p _„bf (i[¼s)_u _p¢^ L$fp¡. 

3.  h©Ý^×[óV$ (Presbyopia)
 h^su he A_ykpf kpdpÞe `Z¡ Ap„M_u kdpep¡S>_ i[¼s Ap¡R>u \pe R>¡ A¡V$g¡ L¡$ rkrgefu õ_peyAp¡ 
_¡ÓdrZ_y„ _prce A„sf bv$ghp_u ndsp Nydph¡ R>¡. h©Ý^ dpZkp¡dp„ _ÆL$_y„ tbvy$ `pR>m Mk¡ R>¡ A_¡ Qídp 
rkhpe `pk¡_u hõsy klS>sp\u õ`óV$`Z¡ Å¡C iL$psu _\u. 

 A¡_p `f\u s¡d_¡ Ap„M_p¡ L$ep¡ v$p¡j R>¡ s¡ Ap¡mMp¡ A_¡ _p¢^ 
L$fp¡. dp¡V$p cpN_p rhÛp\}Ap¡dp„ L$ep âL$pf_p¡ v$p¡j Å¡hp dm¡ R>¡?

hõsy_y„ Apcpku L$v$  (Apparant size of object)
 ApL©$rsdp„ v$ip®ìep âdpZ¡ Ap„M\u Sy>v$p A„sf¡ fl¡gu kdp_ 
ApL$pf(L$v$)_u b¡ hõsy PQ A_¡ P1Q1 Ýep_dp„ gp¡. hõsy PQ _¡ 
Å¡su hMs¡ Ap„M hX¡$ b_sp¡ M|Zp¡ (α) A¡ P1 Q1 hõsy_¡ Å¡su 
hMs¡ b_sp M|Zp (β) L$fsp dp¡V$p¡ lp¡hp\u Ap„M `pk¡ Aph¡gu 
hõsy PQ A¡ P1Q1 L$fsp dp¡V$u v¡$Mpe R>¡ A¡V$g¡ L¡$ Ap„M_¡ v¡$Mpsp¡ 
hõsy_p¡ Apcpku ApL$pf (L$v$) hõsyA¡ Ap„M kp\¡ b_ph¡gp M|Zp 
`f Ap^pqfs lp¡e R>¡.

1. _p_u hõsy õ`óV$`Z¡ Å¡hp dpV¡$ Ap`Z¡ s¡_¡ Ap„M_u _ÆL$ ip dpV¡$ gphuA¡ R>uA¡?
2. A¡L$pv$ hõsy Ap„M `pk¡ 25 cm L$fsp Ap¡R>p A„sf¡ d|L$sp hõsyA¡ Ap„M kp\¡          

b_ph¡gp¡ M|Zp¡ h^sp R>sp„ hõsy Ap`Z_¡ Aõ`óV$ ip dpV¡$ v¡$Mpe R>¡? 

7.15 hõsy_p¡ Apcpku ApL$pf

Q β

PP1

Q1

α

βQ

Ap„sNp£m h¾$L$pQ_p D`ep¡N (Use of concave lenses)
A. h¥ÛqL$e D`L$fZp¡, õL¡$_f A_¡ ku.X$u. àg¡Af : Ap D`L$fZp¡dp„ g¡Tf qL$fZp¡_p¡ D`ep¡N h^y âdpZdp„ L$fhpdp„ 

Aph¡ R>¡. Ap D`L$fZ_y„ L$pe® ep¡Áe fus¡ Qpg¡ s¡ dpV¡$ s¡dp„ Ap„sNp£m h¾$L$pQ_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡.
b. v$fhpÅ `f A¡L$ _p_L$Xy„$ kyfnp D`L$fZ lp¡e R>¡ - _¡Óv$ri®L$p, S>¡_u dv$v$\u v$fhpÅ_u blpf_p `qfkf_y„ h^y 

rhõs©s ×íe Å¡hy„ i¼e b_¡ R>¡. Ap D`L$fZdp„ A¡L$ L$fsp h^y Ap„sNp£m L$pQ_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡.
L$. Qídp : gOy×[óV$ v$p¡j_y„ r_fpL$fZ L$fhp dpV¡$ Qídpdp„ Ap„sNp£m h¾$L$pQ_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡.
X$. b¡V$fu : bëb Üpfp r_dp®Z \e¡gp âL$pi_¡ rhõs©s`Z¡ rhM¡fhp dpV¡$ Ap„sNp£m h¾$L$pQ_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡.
C. L¸$d¡fp, v|$fbu_ A_¡ v|$fv$i} : Ap D`L$fZp¡dp„ dy¿eÐh¡ brlNp£m h¾$L$pQ_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. dmsu 

ârsdp_u DÑd NyZhÑp d¡mhhp dpV¡$ Ap D`L$fZdp„ _¡ÓdrZ_u ApNm A\hp _¡ÓdrZdp„ Ap„sNp£m 
h¾$L$pQ_p¡ `Z D`ep¡N L$fhpdp„ Aph¡ R>¡.

L$fu Sy>Ap¡.

dNS> Qgphp¡.

www.physics.org 
www.britannica.com 

_uQ¡_p k„L¡$sõ\mp¡ `f\u h^y 
dprlsu d¡mhp¡.

BÞV$f_¡V$ dpfp¡ rdÓ
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 _p_p ApL$pf_u hõsy Å¡hp dpV¡$ kpvy„$ k|ÿdv$i®L$ 
h`fpe R>¡. `f„sy, f¼sL$rZL$p, âpZu A_¡ h_õ`rs_p 
L$p¡j, b¡¼V¡$qfep S>¡hp k|ÿdÆhp¡ S>¡hu Arsk|ÿd hõsy 
kpv$p k|ÿdv$i®L$ hX¡$ `|fsp âdpZdp„ rh`yg \su _\u. 
A¡hu hõsy Å¡hp dpV¡$ k„ey¼s k|ÿdv$i®L$_p¡ D`ep¡N 
L$fhpdp„ Aph¡ R>¡. k„ey¼s k|ÿdv$i®L$ _¡rÓL$p A_¡ `v$p\® 
h¾$L$pQ A¡hp b¡ brlNp£m h¾$L$pQ\u b_¡gy„ lp¡e R>¡. 
`v$p\® h¾$L$pQ_p¡ R>¡v$ _p_p¡ lp¡e R>¡ A_¡ _prce A„sf 
`Z Ap¡Ry>„ lp¡e R>¡. _¡rÓL$p_p¡ ApL$pf dp¡V$p¡ lp¡hp\u s¡_y„        
_prce A„sf `Z `v$p\® h¾$L$pQ_u syg_pdp„ h^pf¡ lp¡e 
R>¡. b¡ h¾$L$pQ_p A¡L$rÓs `qfZpd\u h^y rh`ygsp 

7.16 kpvy„$ k|ÿdv$i®L$A. hõsy h¾$L$pQ `pk¡ lp¡e Ðepf¡ b. hõsy h¾$L$pQ_u  _prc ̀ f lp¡e Ðepf¡

7.17 k„ey¼s k|ÿdv$i®L$

d¡mhu iL$pe R>¡. 
 ApL©$rs 7.17 dp„ v$ip®ìep dyS>b hõsy_u rh`ygsp b¡ sb½$pdp„ \pe R>¡. A¡L$ h¾$L$pQ\u s¥epf \e¡gu ârsdp 
buÅ h¾$L$pQ dpV¡$ hõsy lp¡e R>¡. b„_¡ h¾$L$pQ_u ^fu A¡L$ S> ku^u f¡Mpdp„ lp¡e R>¡. Ap h¾$L$pQp¡ ^psy_u A¡L$ _mudp„ 
A¡ fus¡ b¡kpX¡$gp lp¡e R>¡ L¡$ s¡d_p hÃQ¡_y„ A„sf bv$gu iL$pe. 
L$. v|$fbu_ (Telescope)
 M|b v|$f Aph¡gu hõsy õ`óV$`Z¡, rhipm õhê$`dp„, s¡_u bpqfL$pC kp\¡ Å¡hp dpV¡$ v|$fbu_ _pdL$ âL$prie 
D`L$fZ_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. spfp, N°l S>¡hu MNp¡mue hõsy Å¡hp dpV¡$ h`fpsp v|$fbu__¡ MNp¡mue v|$fbu_ 
L$l¡ R>¡. v|$fbu__p b¡ âL$pf lp¡e R>¡. 
1. h¾$uc|s v|$fbu_ - h¾$L$pQ_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡.
2. `fphs®L$ v|$fbu_ - Afukp¡ A_¡ L$pQ b„_¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡.
 b„_¡ D`L$fZp¡dp„ `v$p\® h¾$L$pQ¡ s¥epf L$f¡gu ârsdp _¡rÓL$p dpV¡$ hõsy_y„ L$pe® L$f¡ R>¡ A_¡ A„rsd ârsdp s¥epf    
\pe R>¡. `v$p\® h¾$L$pQ ApL$pfdp„ dp¡V$p¡ A_¡ h^y _prce A„sf ^fphsp¡ lp¡hp\u v|$f_u hõsy\u Aphsp¡ h^y_¡ h^y 

P P

Q Q

P1

Q1
F

 f u
 v

O OF

u

_¡rÓL$p`v$p\® h¾$L$pQ

Fo u

Fe

ârsdp

hõsy 

brlNp£m h¾$L$pQ_p¡ D`ep¡N (Use of convex lenses)
A.  kpvy„$ k|ÿdv$i®L$ (Simple Microscope)
 Ap¡Ry>„ _prce A„sf ^fphsp brlNp£m h¾$L$pQ hX¡$ k|ÿd hõsy_u s¡_p L$fsp dp¡V$u, Apcpku A_¡ ku^u ârsdp 
s¥epf \pe R>¡. s¡_¡ kpvy„$ k|ÿdv$i®L$ L$l¡hpe R>¡. kpv$p k|ÿdv$i®L$_¡ rhipgL$ (magnifying glass) `Z L$l¡hpe R>¡. 
kpv$p k|ÿdv$i®L$_u dv$v$\u hõsy_u 20 NZu dp¡V$u ârsdp d¡mhu iL$pe R>¡. OqX$epm qf`¡f L$fhp, fÐ_p¡_u ̀ fM L$fhp 
dpV¡$ A_¡ s¡_p¡ v$p¡j ip¡^hp dpV¡$ s¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 

b.  k„ey¼s k|ÿdv$i®L$ (Compound Microscope) 
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2. A¡L$ `|Ì$p`f A¡L$ bpSy> Mpgu t`S>fy„ A_¡ buÆ bpSy> L$p¡C`Z `nu_y„ rQÓ v$p¡fu_¡ `|Ì$p_¡ v$p¡fu_u dv$v$\u V¡$L$hp¡ 
v$p¡fu_¡ hm v$C_¡ R>p¡X$u v$p¡. iy„ Å¡hp dm¡ R>¡? ip\u?

×[óV$kpsÐe (Persistance of vision)
 _¡ÓdrZ Üpfp _¡Ó`V$ `f s¥epf L$f¡gu hõsy_u ârsdp_¡ L$pfZ¡ Ap`Z_¡ s¡ hõsy v¡$Mpe R>¡. Äep„ ky^u hõsy 
Ap„M_u kpd¡ lp¡e R>¡. Ðep„ kŷ u s¡_u ârsdp ×[óV$`V$g `f lp¡e R>¡. hõsy v|$f L$fpsp s¡_u ârsdp `Z _l]hs¹ \pe R>¡. 

Ap`Zu Ap„M\u hõsy v|$f L$ep® `R>u `Z      k¡L„$X$ ky^u _¡Ó`V$ `f ârsdp_y„ `qfZpd s¡d S> fl¡ R>¡. L¡$V$gpL$ kde 
ky^u ×[óV$`V$g `f_u k„h¡v$_p V$L¡$ R>¡. Ap `qfZpd_¡ ×[óV$kpsÐe L$l¡ R>¡. Ap`Zp„ fp¡tS>v$p  Æh_dp„ Aphp¡ A_ych 
L$fphsp rhrh^ Dv$plfZp¡ L$ep R>¡? 

âL$pi A¡L$rÓs \pe R>¡. Äepf¡ _¡rÓL$p 
h¾$L$pQ_p¡ ApL$pf _p_p¡ lp¡e R>¡ A_¡         
_prce A„sf `Z Ap¡Ry>„ lp¡e R>¡. Ap b„_¡ 
h¾$L$pQ ^psy_u _mudp„ A¡hu fus¡ 
b¡kpX¡$gp lp¡e R>¡ L¡$ s¡d_u hÃQ¡_y„ A„sf 
bv$gphu iL$pe. b„_¡ h¾$L$pQ_u ^fu A¡L$ 
ku^u f¡Mpdp„ lp¡e R>¡. kpdpÞe fus¡ kdp_ 
`v$p\® h¾$L$pQ A_¡ Sy>v$p Sy>v$p _prce 
A„sf_u _¡rÓL$p hp`fu_¡ v|$fbu__u dv$v$\u 
Sy>v$u Sy>v$u rh ỳgsp d¡mhu iL$pe R>¡.   7.18  h¾$uc|s v|$fbu_

C. Qídp
 brlNp£m h¾$L$pQ_p¡ D`ep¡N Nyê$×[óV$_p v$p¡j_y„      
r_fpL$fZ L$fhp dpV¡$ h`fpsp Qídpdp„ L$fhpdp„ Aph¡ 
R>¡. 

1. kmNsu ANfbÑu lp\dp„ gC_¡ s¡_¡ TX$`\u hsy®mL$pfdp„ a¡fhp¡.

 1
16

 f„Np¡_u ÅZ Ap`Z_¡ L$C fus¡ \pe R>¡?

X$. âL$prie D`L$fZp¡
 brlNp£m h¾$L$pQ_p¡ D`ep¡N L¸$d¡fp, âp¡S>¡¼V$f, 
hZ®`V$v$i®L$ hN¡f¡ rhrh^ âL$prie D`L$fZdp„ \pe 
R>¡.

 dp_hu Ap„M_y„ _¡Ó`V$g A_¡L$ âL$pi k„h¡v$u L$p¡jp¡_y„ b_¡gy„ lp¡e R>¡. Ap L$p¡jp¡ _mpL$pf A_¡ i„Ly$ ApL$pf_p lp¡e 
R>¡. _mpL$pf L$p¡jp¡ âL$pi_u suh°sp_¡ ârskpv$ Ap`¡ R>¡ A_¡ dNS>_¡ âL$pi_u s¡S>[õhsp A_¡ d„v$sp_u dprlsu `|fu 
`pX¡$ R>¡. Äepf¡ i„Ly$ ApL$pf_p L$p¡jp¡ âL$pi_p f„N_¡ ârskpv$ Ap`¡ R>¡ A_¡ _¡Ó`V$ `f_p ârsdp_p f„Np¡_u dprlsu 
dNS>_¡ `|fu `pX¡$ R>¡. dNS> Üpfp âpàs dprlsu_y„ rhïg¡jZ L$fhpdp„ Aph¡ R>¡ A_¡ Ap`Z_¡ hõsy_y„ hpõsrhL$ rQÓ 
v¡$Mpe R>¡. _mpL$pf L$p¡jp¡ d„v$ âL$pi_¡ `Z ârskpv$ Ap`¡ R>¡, `f„sy i„Ly$ ApL$pf_p L$p¡jp¡dp„ d„v$ âL$pidp„ k„h¡v$_p lp¡su 
_\u. Ap L$p¡i a¼s s¡S>õhu âL$pi_¡ ârskpv$ Ap`¡ R>¡. s¡\u f„Np¡_u k„h¡v$_p A\hp ÅZ dpÓ s¡S>õhu âL$pidp„ S> 
\pe R>¡. i„Ly$ ApL$pf_p L$p¡jp¡dp„ gpg, gugp¡ A_¡ c|fp f„N_u Sy>v$u Sy>v$u k„h¡v$_p lp¡e R>¡. Äepf¡ gpg f„N Ap„M `f `X¡$ 
R>¡ Ðepf¡ gpgf„N_¡ ârskpv$ Ap`sp L$p¡jp¡_¡ AÞe L$p¡ip¡_u kfMpdZudp„ h^y DÑ¡rS>s L$f¡ R>¡. s¡\u gpg f„N_u ÅZ 
\pe R>¡. L¡$V$guL$ ìe[¼sAp¡dp„ rhrióV$ f„N_¡ ârskpv$ v¡$_pf i„Ly$ ApL$pf_p L$p¡ip¡_p¡ Acph lp¡e R>¡. Aphu ìe[¼s s¡ 
f„N Ap¡mMu iL$su _\u A\hp s¡ Sy>v$p Sy>v$p f„Np¡_p„ c¡v$ L$fu iL$su _\u. Ap ìe[¼s_¡ f„Np„^ (Colour blind) L$l¡ 
R>¡. f„Nc¡v$ _ kdS>hp_p A`hpv$_¡ bpv$ L$fsp s¡d_u ×[óV$ kpdpÞe lp¡e R>¡.

L$fu Sy>Ap¡.

`v$p\® h¾$L$pQ _¡rÓL$p

L$lp¡ Å¡CA¡ !
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1. _uQ¡_p L$p¡óV$L$dp„ Ap`¡gp õs„c_¡ A¡L$buÅ kp\¡ 
Å¡X$p¡ A_¡ s¡ rhi¡ V|„$L$dp„ õ`óV$uL$fZ gMp¡. 

2. h¾$L$pQ rhi¡_u k„op õ`óV$ L$fsu ApL©$rs v$p¡fp¡.
3. A¡L$ brlNp£m h¾$L$pQ_u kpd¡ L$ep õ\p_ `f hõsy 

d|L$sp Ap`Z_¡ kpQu A_¡ hõs|_p ApL$pf_u 
ârsdp dmi¡? ApL©$rs v$p¡fp¡. 

4. h¥opr_L$ L$pfZp¡ gMp¡. 
 A. OqX$epm_p kdpfL$pd dpV¡$ kpvy„$ k|ÿdv$i®L$ 

h`fpe R>¡.
 Ap. f„Np¡_u k„h¡v$_p A_¡ ÅZ a¼s âL$pidp„ \pe 

R>¡.
 B. Ap„M\u 25cm L$fsp Ap¡R>p A„sf¡ d|L¡$gu 

hõsy r_fp¡Nu Ap„M õ`óV$`Z¡ Å¡C iL$su 
_\u. 

5. MNp¡mue v|$fbu__y„ L$pe® âL$pi_p h¾$uch_ Üpfp 
L¡$hu fus¡ õ`óV$ L$fip¡? 

6. saphs õ`óV$ L$fp¡.
 A. gOy×[óV$ A_¡ Nyê$×[óV$
 Ap. Ap„sNp£m h¾$L$pQ A_¡ brlNp£m h¾$L$pQ
7. dp_hue Ap„Mdp„ L©$óZd„X$m A_¡ _¡ÓdrZ_¡ Å¡X¡$gp   

õ_pey_y„ L$pe® iy„ R>¡?

8. Dv$plfZ NZp¡.
 A. X$p¸¼V$f¡ ×[óV$v$p¡j_p r_fpL$fZ dpV¡$ +1.5 D 

i[¼s_p¡ h¾$L$pQ hp`fhp_u kgpl Ap`u R>¡. 
s¡ h¾$L$pQ_y„ _prce A„sf L¡$V$gy„ li¡? 
h¾$L$pQ_p¡ âL$pf Ap¡mMu_¡ _¡Óv$p¡j L$ep¡ li¡ 
s¡ S>Zphp¡.

         S>hpb ः+ 0.67 m, Nyê$×[óV$
 Ap. 5 cm KQpC ^fphsu hõsy 10 cm _prce 

A„sf ^fphsp Arckpfu h¾$L$pQ kpd¡ 25 
cm A„sf¡ d|L$u R>¡. sp¡ ârsdp_y„ õ\p_, 
ApL$pf A_¡ õhê$` ip¡^p¡.
   S>hpb ः 16.7 cm, 3.3 cm, hpõsrhL$

 B. 2, 2.5 A_¡ 1.7 D i[¼s ^fphsp h¾$L$pQ 
bpSy> bpSy>dp„ d|L$uA¡ sp¡ s¡d_u Ly$g i[¼s 
L¡$V$gu \i¡?                      S>hpb ः 6.2 D

 C. A¡L$ hõsy h¾$L$pQ_u 60 cm A„sf d|L$sp 
s¡_u ârsdp h¾$L$pQ_u kpd¡ S> 20 cm A„sf¡ 
dm¡ R>¡. sp¡ h¾$L$pQ_y„ _prce A„sf L¡$V$gy„ 
li¡? h¾$L$pQ A`kpfu R>¡ L¡$ Arckpfu?

           S>hpb ः -30 cm, L$pQ A`kpfu R>¡.
D`¾$d :  
  qÜ_¡Óu_u fQ_p A_¡ L$pe® rhi¡ k„NZL$ue 

âõs©suL$fZ (Power point  
presentation)  s¥epf L$fp¡.

õs„c 1 õs„c 2 õs„c 3

Nyê$×[óV$ _ÆL$_u hõsy õ`óV$ 
v¡$Mpe R>¡.

qÜL¡$[ÞÖe h¾$L$pQ

h©Ù×[óV$ v|$f_u hõsy õ`óV$ 
v¡$Mpe R>¡.

Ap„sNp£m h¾$L$pQ

gOy×[óV$ h©Ùphõ\p_u 
kdõep

brlNp£m h¾$L$pQ

õhpÝepe

²²²
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Ø ^psy_p cp¥rsL$ NyZ^d®      Ø   A^psy_p cp¥rsL$ NyZ^d® 
Ø    ^psy_p fpkperZL$ NyZ^d®       Ø ^psy_u q¾$epiugsp î¡Zu
Ø A^psy_p fpkperZL$ NyZ^d®      Ø Aper_L$ k„ep¡S>_p¡ 
Ø  ^psyrhop_ : rhrh^ k„L$ë`_p 

8. ^psyrhop_

 Ap`Zu `©Õhu_y„ r_dp®Z A„v$pS>¡ 4.5 AbS> hj® `l¡gp \ey„. r_dp®Z \ey„ Ðepf\u ApS> ky^u rhrh^ fQ_p 
âq¾$ep `©Õhu_p Nc®dp„ A_¡ ApSy>bpSy> kss \su S> fl¡ R>¡ A¡V$g¡ rhrh^ Mr_Å¡_u, Öìep¡_u A_¡ hpey_u DÐ`rÑ 
s¡_y„ S> `qfZpd R>¡. 

rhQpf L$fp¡.  Äepf¡ Ap`Z_¡ A_¡L$ bpbsp¡_p¡ Aæepk A¡L$rÓs `Z¡ A\hp A¡L$ S> kde¡ 
L$fhp_p¡ lp¡e Ðepf¡ Ap`Z¡ L$C `Ý^rs_p¡ D`ep¡N L$fuA¡ R>uA¡?

 Ap`Zu ApSy>bpSy> fl¡gp A_¡L$ `v$p\p£, L$p¡C_¡ L$p¡C d|mÖìe_p ê$`dp„ lp¡e R>¡ A\hp s¡_p k„ep¡S>_\u s¥epf 
\e¡gp lp¡e R>¡. iê$Apsdp„ d|mÖìep¡_y„ hN}L$fZ s¡d_p fpkperZL$ A_¡ cp¥rsL$ NyZ^d® A_ykpf ^psy, A^psy A_¡ 
^psyk×i Ap fus¡ L$fhpdp„ Apìey„ lsy„ S>¡ ApS>¡ `Z D`ey¼s R>¡. `pR>gp ^p¡fZdp„ sd¡ s¡d_u rhrióV$sp_p¡ Aæepk 
L$ep£ R>¡. Ap `pW$dp„ Ap`Z¡ s¡d_p rhi¡ h^y dprlsu d¡mhhp_p R>uA¡. 

^psy A_¡ A^psy_p cp¥rsL$ NyZ^d® ¼ep ¼ep R>¡ ?

^psy_p cp¥rsL$ NyZ^d® (Physical properties of metals)
 ^psy dy¿eÐh¡ O_ Ahõ\pdp„ lp¡e R>¡. dpÓ `pfp¡ A_¡ N¡rgAd S>¡hu ^psyAp¡ Ap¡fX$p_p DóZspdp_¡ âhplu 
Ahõ\pdp„ lp¡e R>¡. ̂ psyAp¡ QmL$pV$ ̂ fph¡ R>¡. hpsphfZdp„_p Ap¡[¼kS>_, ApÖ®sp s¡dS> L¡$V$gpL$ q¾$epiug hpeyAp¡_u 
^psy_p `©óW$cpN kp\¡ âq¾$ep \hp\u ^psy_p¡ QmL$pV$ Ap¡R>p¡ \pe R>¡. 
 Ap`Z¡ ÅZuA¡ R>uA¡ L¡$ ^psydp„ sÞesp A_¡ âkfZiugsp_p¡ NyZ^d® lp¡e R>¡. s¡dS> b^u ^psy DóZsp_u 
A_¡ rhÛys_u kyhplL$ lp¡e R>¡. kpdpÞe `Z¡ b^u ^psy L$W$Z lp¡e R>¡. `f„sy NZ 1 dp„_u ApëL$gu ^psy  v$p.s.       
rgr\Ad, kp¡qX$Ad A_¡ `p¡V¡$ried s¡dp„ A`hpv$ R>¡. Ap ^psyAp¡ d©vy$ lp¡hp\u R>fu\u klS>sp\u L$p`u iL$pe R>¡. 
^psy_p ÖphZp„L$ A_¡ DÐL$g_p„L$ JQp lp¡e R>¡. v$p.s.V„$NõV$_ ^psy_p¡ ÖphZp„L$ kp¥\u JQp¡ (3422 0C)  R>¡. Äepf¡ 
kp¡qX$Ad, `p¡V¸$riAd, `pfp¡, N¡rgAd S>¡hu ^psy_p¡ ÖphZp„L$ A_¡ DÐL$g_p„L$ M|b S> Ap¡R>p¡ R>¡. L¡$V$guL$ ^psy `f 
ApOps L$fsp s¡dp„\u Ýhr_ r_dp®Z \pe R>¡. S>¡_¡ Ýhr_L$sp (_pv$desp) L$l¡hpe R>¡. Aphu ̂ psy_¡ Ýhpr_L$ (_pv$de) 
^psy L$l¡hpe R>¡. 

A^psy_p cp¥rsL$ NyZ^d® (Physical properties of non-metals)
 A^psy_p NyZ^dp£_p¡ rhQpf L$fuA¡ sp¡, L¡$V$guL$ A^psy O_ A_¡ L¡$V$guL$ A^psy hpey Ahõ\pdp„ lp¡e R>¡. 
b°p¡rd_ A¡dp„ A`hpv$ ê$` R>¡. L$pfZL¡$ s¡ âhplu Ahõ\pdp„ Å¡hp dm¡ R>¡. A^psydp„ QmL$pV$ lp¡sp¡ _\u. `f„sy 
Apep¡qX$_ s¡dp„ A`hpv$ R>¡. L$pfZ L¡$ s¡_p õaqV$L$ QdL$v$pf lp¡e R>¡. A^psydp„ L$qW$_sp lp¡su _\u. S>¡dp„ lufp¡ A`hpv$ 
R>¡. S>¡ L$pb®__p¡ A`ê$` R>¡. lufp¡ kp¥\u L$W$Z _¥krN®L$ `v$p\® R>¡. A^psy_p¡ ÖphZp„L$ A_¡ DÐL$g_p„L$ Ap¡R>p¡ lp¡e R>¡. 
A^psy rhÛys A_¡ DóZsp_p AhplL$ lp¡e R>¡. L$pb®__p¡ A`ê$` N¡°apBV$ rhÛys_p¡ kyhplL$ lp¡hp\u s¡ A`hpv$ R>¡. 

L$lp¡ Å¡CA¡ !
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 S>¡ `v$p\® DóZsp_p kyhplL$ lp¡e R>¡ s¡ dp¡V¡$ cpN¡ rhÛys_p 
kyhplL$ `Z lp¡e R>¡. A¡ S> âdpZ¡ DóZsp_p AhplL$ rhÛys 
AhplL$ lp¡e R>¡. lufp¡ s¡dp„ A`hpv$ ê$` R>¡ S>¡ rhÛys AhplL$ lp¡e 
R>¡ `Z DóZsp_p¡ kyhplL$ lp¡e R>¡. 

^psy_p fpkperZL$ NyZ^d® (Chemical properties of metals)

kprlÐe : Qu`uep¡, R>fu, b_®f hN¡f¡.
fpkperZL$ ̀ v$p\® : A¡ëeyrdr_ed, sp„by, gp¡M„X$, kuky„, d¡Á_¡riAd, 
S>ks A_¡ kp¡qX$Ad_p _d|_p.
_p¢̂  : kp¡qX$Ad_p¡ D`ep¡N rinL$_u D`[õ\rsdp„ L$pmÆ |̀h®L$ L$fhp¡. 
L©$rs : D`f_u v$f¡L$ ̂ psy_¡ Qu`uepdp„ gC s¡_¡ b_®f_u Äep¡s ̀ f fpMp¡. 
1. L$C ^psy klS>`Z¡ kmN¡ R>¡ ? 
2. kmÁep bpv$ ^psy_p¡ `©óW$cpN L¡$hp¡ v¡$Mpe R>¡ ?
3. Äep¡s `f ^psy kmNsu lp¡e Ðepf¡ Äep¡s_p¡ f„N ¼ep¡ lp¡e R>¡ ?
^psy_u âq¾$ep 
A. ^psy_u Ap¡[¼kS>_ kp\¡ \su âq¾$ep

 ^psy_¡ lhpdp„ kmNphsp lhpdp„_p Ap¡[¼kS>_ kp\¡ k„ep¡Åe R>¡ A_¡ ^psy_p Ap¡¼kpCX$ s¥epf \pe R>¡. 
kp¡qX$Ad A_¡ `p¡V¸$riAd Arsq¾$epiug ^psy R>¡. Ap¡fX$p_p sp`dp_¡ kp¡qX$Ad ^psy lhpdp„_p Ap¡[¼kS>_ kp\¡ 
k„ep¡Åe R>¡ A_¡ kp¡qX$Ad Ap¡¼kpCX$ s¥epf \pe R>¡. 

     4Na(s) + O2                  2Na2O(s)
 lhpdp„ M|ëgp¡ d|L$sp„ kp¡qX$Ad ^psy klS>sp\u kmNu DW¡$ R>¡. s¡\u âep¡Nipmpdp„ s¡dS> AÞe õ\m¡ \_pfp 
AL$õdps V$pmhp dpV¡$ s¡¡_¡ L¡$fp¡ku_dp„ fpMhpdp„ Aph¡ R>¡. L¡$V$guL$ ^psy_p Ap¡¼kpCX$ `pZudp„ Öpìe lp¡e R>¡. (Ap¡Nm¡ 
R>¡) s¡_u `pZu kp\¡ âq¾$ep \C_¡ ApëL$gu (Alkali) s¥epf \pe R>¡. 

       Na2O + H2O                    2NaOH
 d¡Á_¡riAd_u `Ë$u_¡ lhpdp„ kmNphsp d¡Á_¡riAd Ap¡¼kpCX$ dm¡ R>¡ s¡ Ap`Z¡ ÅZuA¡ R>uA¡. Ap 
d¡Á_¡riAd Ap¡¼kpCX$ `pZu kp\¡ âq¾$ep L$fu_¡ Ap d¡Á_¡riAd lpeX²$p¡¼kpCX$ ApëL$gu s¥epf L$f$¡ R>¡. 

     2Mg(s) + O2                   2 MgO(s)

kprlÐe : buL$f, Qu`uep¡ hN¡f¡. 
fpkperZL$ `v$p\® : rhrh^ ^psy_p _d|_p (dlÒh_u k|Q_p-kp¡qX$Ad ^psy g¡hu _l]), `pZu 
L©$rs : v$f¡L$ ^psy_p Vy$L$X$p gC_¡ W„$X$p `pZu\u cf¡gp Sy>v$p Sy>v$p buL$fdp„ _pMp¡. 
1. L$C ^psy_u `pZu kp\¡ âq¾$ep \C ? 
2. L$C ^psy `pZu `f sf¡ R>¡? ip dpV¡$? D`f_u L©$rs_p k„v$c®dp„ A¡L$ L$p¡óV$L$ s¥epf L$fp¡. s¡dp„ sdpfy„ r_funZ _p¢^p¡. 

^psy q¾$epiug lp¡e R>¡. s¡ klS>sp\u 
Bg¡¼V²$p¡_ Nydph¡ R>¡ A_¡ s¡d_p O_cpqfs 
Ape_ b_¡ R>¡. Ap\u s¡d_¡ rhÛys^_ 
d|mÖìe `Z L$l¡hpe R>¡. 

Qu`uep\u 
`L$X¡$gp¡ 
^psy_p¡ 
_d|_p¡

b_®f

8.1 ^psy_y„ Ähg_

Ap. ^psy_u `pZu kp\¡ \su âq¾$ep

     MgO +H2O                   Mg(OH)2

L$fu Sy>Ap¡.

iy„ sd¡ ÅZp¡ R>p¡ ? 
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 kp¡qX$Ad A_¡ `p¡V¸$riAd ^psy_u `pZu kp\¡ M|b TX$`u (S>gv$) A_¡ suh° âq¾$ep \pe R>¡ A_¡ s¡dp„\u 
lpeX²$p¡S>_ hpey dy¼s \pe R>¡. 
  2Na(s) + 2 H2O(l)              2 NaOH(aq) + H2(g) + DóZsp
  2K(s) + 2 H2O(l)                        2 KOH (aq) + H2(g) + DóZsp
 A¡\u rhfyÝ^ L¡$[ëiAd_u `pZu kp\¡ âq¾$ep d„v$ Nrs\u A_¡ Ap¡R>u suh°sp\u \pe R>¡. S>¡dp„ lpeX²$p¡S>_ hpey 
dy¼s \C ^psy_p `©óW$cpN `f `f`p¡V$p_p õhê$`dp„ S>dp \pe R>¡ A_¡ ^psy `pZu `f sf¡ R>¡. 
  2 Ca(s) + 2 H2O(l)                      2 Ca(OH)2(aq) + H2(g)  
 A¡ëeyrdr_ed, gp¡M„X$ A_¡ S>ks ^psy_u W„$X$p A\hp Nfd `pZu kp\¡ âq¾$ep \su _\u. `f„sy hfpm kp\¡ 
âq¾$ep \pe R>¡ A_¡ Ap¡¼kpCX$ s¥epf \pe R>¡ A_¡ lpeX²$p¡S>_ hpey dy¼s \pe R>¡.
  2Al(s) + 3 H2O(g)                          Al2O3 (s) + 3H2(g) 
  3Fe(s) + 4 H2O(g)                          Fe3O4 (s) + 4H2(g)   

L$fu Sy>Ap¡ A_¡ rhQpfp¡. 
 kp¡_y, Qp„v$u, sp„by S>¡hu ̂ psy_u ̀ pZu kp\¡ âq¾$ep \pe R>¡ L¡$ s¡ âÐen 
âep¡N L$fu_¡ s`pkp¡. 

B. ^psy_u A¡rkX$ kp\¡ \su âq¾$ep

Zn(s) + H2O(g)                        ZnO(s) + H2(g)

b_®f

`pZudp„ c]S>h¡gp¡ 
ê$_p¡ Vy$L$X$p¡

^psy_p _d|_p

byQ

lpeX²$p¡S>_ hpey

`pZu

lpeX²$p¡S>_ 
hpey

õV¡$ÞX$

8.2  ^psy_u `pZu kp\¡ âq¾$ep

õV¡$ÞX$

lpeX²$p¡S>_ 
hpey_p
`f`p¡V$p

 `funp_mu
d„v$ HCl

S>ks_p 
Vy$L$X$p

hpeyhplL$ _mu aË$ AhpS> 
kp\¡ kmNsp¡ 
lpeX²$p¡S>_ hpey

duZbÑu

kpby_p `f`p¡V$p

kpby_y„ 
ÖphZ

8.3  ^psy_u kp¥çe A¡rkX$ kp\¡ \su âq¾$ep

 Ap`Z¡ `pR>gp ^p¡fZdp„ ^psy_u A¡rkX$ kp\¡ \su âq¾$ep Å¡C R>¡. 
b^u ^psy kdp_ q¾$epiug lp¡e R>¡ L¡$ ?

  A¡ëeyrdr_ed, d¡Á_¡riAd, 
gp¡M„X$ A_¡ S>ks_u d„v$ (kp¥çe) 
këãe|qfL$ A\hp lpeX²$p¡¼gp¡qfL$ 
A¡rkX$ kp\¡ âq¾$ep L$fsp„ s¡ ^psy_p 
këa¡V$ A\hp ¼gp¡fpBX$ npf dm¡ R>¡. 
Ap âq¾$epdp„ lpeX²$p¡S>_ hpey dy¼s   
\pe R>¡. Ap ^psy_u q¾$epiugsp _uQ¡ 
dyS>b v$ip®hu iL$pe.
 Mg       Al      Zn      Fe
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 ApçgfpS> : ApçgfpS> Arsie MhpZL$pfu (Corrosive) s¡d S> ^ydpX$p¡ DÐ`Þ_ L$f_pf (Fuming) 

âhplu R>¡. kp¡_y A_¡ àg¡V$u_d Ap¡Nm¡ A¡hp â¾$ueL$p¡dp„_y„ A¡L$ R>¡. S>gv$ lpeX²$p¡¼gp¡qfL$ A¡rkX$ A_¡ S>gv$      

_peqV²$L$ A¡rkX$_¡ 3:1 âdpZdp„ g¡hp\u ApçgfpS>_y„ rdîZ s¥epf \pe R>¡. 

D. ^psy_u AÞe ^psy_p npf_p ÖphZ kp\¡ \su âq¾$ep

kprlÐe : sp„bp_p¡ spf, gp¡M„X$_p¡ Mugp¡, buL$f A\hp dp¡V$u `funp_mu hN¡f¡.
fkpeZ : a¡fk këa¡V$ A_¡ L$p¸`f këa¡V$_y„ S>gue ÖphZ. 

gp¡M„X$_p Mugp `f 
QX$¡$gp¡ sp„bp_p¡ \f

sp„bp_p¡ spf

`funp_mu_y„ 
õV¡$ÞX$

a¡fk këa¡V$_y„ 
ÖphZ

L$p¸`f këa¡V$_y„ 
ÖphZ

gp¡M„X$_p¡ Mugp¡
`funp_mu

v$p¡fp¡
b|Q

8.4 ^psy_u AÞe ^psy_p npf_p ÖphZ kp\¡ \su âq¾$ep

^psy_u q¾$epiugsp î¡Zu (Reactivity series of metals)
 b^u ^psy_u q¾$epiugsp kfMu _\u lp¡su s¡ Ap`Z¡ Å¡ey„ R>¡. `f„sy Ap¡[¼kS>_, `pZu A_¡ A¡rkX$ S>¡hp 
ArcL$pfL$ /âq¾$eL$ (Reagents) kp\¡ b^u ^psy_u âq¾$ep \su _ lp¡hp\u ^psy_u kp`¡n q¾$epiugsp _½$u L$fhp 
dpV¡$ Ap ArcL$pfL$p¡ (âq¾$eL$p¡)_p¡ D`ep¡N \sp¡ _\u. A¡_p dpV¡$ ^psy_u AÞe ^psynpf_p ÖphZ kp\¡ \su            
rhõ\p`_ âq¾$ep D`ep¡Nu \pe R>¡. Å¡ ^psy A, ^psy B _¡ s¡_p npf_p ÖphZdp„\u rhõ\pr`s L$f¡ sp¡ A¡_p¡ A\® A¡¡ 
L¡$ ^psy A, ^psy B L$fsp„ h^y q¾$epiug R>¡. 

A. L$C `funp_mudp„ âq¾$ep \e¡gu v¡$Mpe R>¡ ?
Ap. âq¾$ep \C A¡ sd¡ L$C fus¡ ÅÎey„ ?
B. âq¾$ep ¼ep âL$pf_u R>¡ ? 

 Mg(s) + 2HCl(aq)    MgCl2(aq) + H2(g)
 2Al(s) + 6HCl(aq)    2AlCl3(aq) + 3H2(g) 
 Fe(s) + 2HCl(aq)    FeCl2(aq)  + H2(g) 
 Zn(s) + 2HCl(aq)    ZnCl2(aq)  + H2(g) 
C.  ^psy_u _peqV²$L$ A¡rkX$ kp\¡ \su âq¾$ep 
 ^psy_u _peqV²$L$ A¡rkX$ kp\¡ âq¾$ep \C_¡ ^psy_p _peV²¡$V$ npf s¥epf R>¡. s¡dS> _peV²$uL$ A¡rkX$_u suh°sp   
A_ykpf _peV²$p¡S>__p rhrh^ Ap¡¼kpCX$k (N2O, NO, NO2) s¥epf \pe R>¡.  
 Cu(s) + 4 HNO3(aq)  Cu(NO3)2(aq) + 2NO2(g) + 2H2O(l) 

 3Cu(s) + 8 HNO3(aq)                3Cu(NO3)2(aq) + 2NO(g) + 4H2O(l)  
(S>gv$)

(d„v$)

L©$rs  :
1. sp„bp_p¡ õhÃR> spf A_¡ 

gp¡M„X$_p¡ Mugp¡ gp¡. 
2. a¡fk këa¡V$_p ÖphZdp„ sp„bp_p¡ 

spf A_¡ L$p¸`f këa¡V$_p ÖphZdp„ 
gp¡M„X$_p¡ Mugp¡ X|$bpX$u_¡ fpMp¡. 

3. 20 rdr_V$ ky^u Qp¡½$k kdep„sf¡ 
kss r_funZ L$fsp flp¡. 

L$fu Sy>Ap¡.
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 ^psy A + B ^psynpf_y„ ÖphZ  A ^psynpf_y„ ÖphZ + ^psy B
 L©$rs(8.4)dp„ sdpfp r_funZ_p Ap^pf¡ S>Zphp¡ L¡$ h^y q¾$epiug L$p¡Z R>¡, sp„by L¡$ gp¡M„X$ ?

 L©$rs(8.4)dp„„ gp¡M„X¡$ L$p¸`f këa¡V$dp„\u sp„bp_y„ rhõ\p`_ L$e¯y R>¡. A¡V$g¡ L¡$ gp¡M„X$ sp„bp L$fsp„ h^y q¾$epiug 
^psy R>¡. 

 rhõ\p`_ âq¾$ep_p A_¡L$ 
âep¡N L$fu_¡ h¥opr_L$p¡A¡ q¾$epiugsp 
î¡Zu rhL$rks L$fu R>¡. ^psy_u s¡d_u 
q¾$epiugsp_p QY$sp A\hp Dsfsp 
¾$d¡ L$f¡gu dp„X$Zu_¡ ^psy_u 
q¾$epiugsp î¡Zu L$l¡ R>¡. 
q¾$epiugsp_p Ap^pf¡ ^psy_p _uQ¡ 
âdpZ¡ S|>\ `pX$hpdp„ Aph¡ R>¡.
1. h^y q¾$epiug ^psy 
2. dÝed q¾$epiug ^psy 
3. Ap¡R>u q¾$epiug ^psy 

E. ^psy_u A^psy kp\¡ \_pfu âq¾$ep
 Ddv$phpey (v$p.s.l¡rgAd, r_Ap¡_, AfNp¡_) fpkperZL$ âq¾$epdp„ cpN g¡sp _\u. ^psy kp\¡_u âq¾$epdp„ 
Ap`Z¡ A¡hy„ Å¡ey„ R>¡ L¡$, ^psyy_y„ Ap¡[¼kX$uL$fZ \C_¡ ^_ Ape_ s¥epf \pe R>¡. Å¡ Ap`Z¡ L¡$V$guL$ ^psy A_¡ A^psy_p 
Bg¡¼V²$p¡_ k„ê$`Z Å¡CA¡ sp¡, Ap`Zp„ Ýep_dp„ Aphi¡ L¡$ Bg¡¼V²$p¡_ AóV$L$ `|Z® L$fhp_u â¡fL$ i[¼s\u (Driving 
force) ^psy Bg¡¼V²$p¡_ Nydphu_¡ A_¡ A^psy Bg¡¼V²$p¡_ õhuL$pfu_¡ âq¾$epdp„ cpN g¡ R>¡ A_¡ _ÆL$_p Ddv$phpey_y„ 
Bg¡¼V²$p¡_ k„ê$`Z âpàs L$f¡ R>¡. Ddv$phpey_u blpf_u L$np `|Z® lp¡hp_¡ L$pfZ¡ Ddv$phpeyAp¡ fpkperZL$ ×[óV$A¡     
r_[ó¾$e lp¡e R>¡. `pR>gp ^p¡fZdp„ Ap`Z¡ Å¡ey„ R>¡ L¡$ kp¡qX$ed ^psy Bg¡¼V²$p¡_ Ap`¡ A_¡ ¼gp¡qf_ hpey Bg¡¼V²$p¡_ g¡ 
A¡V$g¡ kp¡qX$Ad ¼gp¡fpCX$ k„ep¡S>_ s¥epf \pe R>¡ s¡ Ap`Z¡ Å¡ey„. 

`pZu kp\¡ âq¾$ep 

A¡rkX$ kp\¡ âq¾$ep

Ap¡[¼kS>_ kp\¡ âq¾$ep

q¾$
ep

iu
gs

p

h^y

Ap¡R>u

2 Na + Cl2                    2 NaCl  Ap S> fus¡ d¡Á_¡riAd A_¡ `p¡V¸$riAd_p MgCl2, KCl S>¡hp 
Aper_L$ k„ep¡S>_p¡ s¥epf \pe R>¡. 

8.5 ^psy_u q¾$epiugsp î¡Zu 

A^psy_p fpkperZL$ NyZ^d® (Chemical properties of non- metals)
 A^psy A¡V$g¡ cp¥rsL$ A_¡ fpkperZL$ NyZ^dp®¡dp„ Ap¡Ry>„ kpçe ^fphsp d|mÖìep¡_y„ S|>\. A^psy _¡ rhÛysF>Z 
d|mÖìep¡ `Z L$l¡hpe R>¡. L$pfZ L¡$, A^psy Bg¡¼V²$p¡_ âpàs L$fu_¡ F>Zcpqfs Ape_ b_¡ R>¡. Ap^psy_u fpkperZL$ 
âq¾$ep_p L¡$V$gpL$ Dv$plfZp¡ _uQ¡ dyS>b R>¡. 

 C + O2                       CO2 (A¡rkqX$L$)

 2C + O2                               2CO (Dv$pku_)

 S + O2                       SO2 (A¡rkqX$L$)

`|Z® Ähg_ 

    Ähg_ 

A`|Z® Ähg_ 

1. A^psy_u Ap¡[¼kS>_ kp\¡ \su âq¾$ep : kpdpÞe 
fus¡ A^psy Ap¡[¼kS>_ kp\¡ k„ep¡ÅC_¡ A¡rkX$^d} 
Ap¡¼kpCX$ s¥epf \pe R>¡. L¡$V$guL$ hpf Dv$pku_ 
Ap¡¼kpBX$ s¥epf \pe R>¡. 

`p¡V¸$riAd
kp¡qX$Ad
rgr\Ad 
L¸$[ëiAd 

d¡Á_¡riAd
A¡ëeyrdr_ed
S>ks 
gp¡M„X$ 
¼gpC 
kuky 

sp„by 
`pfp¡ 
Qp„v$u

kp¡_y

^psy     A^psy           Aper_L$ k„ep¡S>_p¡
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2. 2. A^psy_u `pZu kp\¡ \su âq¾$ep : :  kpdpÞe `Z¡ A^psy_u `pZu kp\¡ L$p¡C`Z âq¾$ep \su _\u. `f„sy, l¡gp¡S>_ 
s¡dp„ A`hpv$ R>¡. v$p.s.¼gp¡fu_ `pZudp„ Ap¡Nþep bpv$ _uQ¡_u âq¾$ep \pe R>¡.  

3. 3. A^psy_u kp¥çe A¡rkX$ kp\¡ \su âqL$ep : :  kpdpÞe `Z¡ kp¥çe A¡rkX$ kp\¡ A^psy_u L$p¡C`Z âq¾$ep \su _\u. 
S>¡dp„ l¡gp¡S>_ A`hpv$ R>¡. v$p.s.¼gp¡fu__u kp¥çe lpeX²$p¡b°p¡rdL$ A¡rkX$ kp\¡ _uQ¡ dyS>b âq¾$ep \pe R>¡.

4. 4. A^psy_u lpeX²$p¡S>_ kp\¡ \su âq¾$ep : :  rhrióV$ `qf[õ\rsdp„ 
(ep¡Áe DóZspdp_, v$bpZ, DÐâ¡fL$_p¡ D`ep¡N hN¡f¡) A^psy_u 
lpeX²$p¡S>_ kp\¡ âq¾$ep \pe R>¡.)

Aper_L$ k„ep¡S>_ (Ionic compounds)(Ionic compounds)
 ^_ Ape_ A_¡ F>Z Ape_ Ap b¡ OV$L$p¡\u b_sp k„ep¡S>__¡ Aper_L$ k„ep¡S>_ L$l¡ R>¡. O_ Ape_ A_¡ F>Z 

Ape_ rhfyÝ^ âcpfu Ape_ lp¡hp\u s¡d_u hÃQ¡ rhÛys [õ\rsL$ ApL$j®Z bm lp¡e R>¡. Ap ApL$j®Z bm A¡V$g¡ 

S> ^_ Ape_ A_¡ F>Z Ape_ hÃQ¡_p¡ Aper_L$ b„^ A¡ sd¡ ÅZp¡ R>p¡. Aper_L$ k„ep¡S>_dp„_p ^_ Ape_ A_¡ 

F>Z Ape__u Ly$g k„¿ep A_¡ s¡d_p `f_p¡ rhÛyscpf A¡L$buÅ_¡ k„syrgs L$f¡ R>¡. s¡\u Aper_L$ k„ep¡S>_p¡ 

rhÛys×[óV$A¡ Dv$pku_ lp¡e R>¡. 

 Aper_L$ k„ep¡S>_p¡ õaqV$L$ê$` lp¡e R>¡. õaqV$L$de `v$p\p®¡_p b^p L$Zp¡_p ©̀óW$cpN rhrióV$ ApL$pf_p, gukp A_¡ 

QdL$sp lp¡e R>¡. õaqV$L$ê$` dpV$¡$ Ape_p¡_u r_erds `Ùrs\u dp„X$Zu Sy>v$p Sy>v$p Aper_L$ k„ep¡S>_dp„ L$pfZc|s lp¡e 

R>¡. Ape_p¡_u fQ_p/ dp„X$Zu Sy>v$u Sy>v$u lp¡hp\u s¡d_p õaqV$L$p¡_p¡ ApL$pf Sy>v$p¡ Sy>v$p¡ lp¡e R>¡. õaqV$L$dp„_p Ape_p¡_u 

rhrióV$ fQ_p S>¡_¡ L$pfZ¡ _½$u \pe R>¡ s¡ dy¿e OV$L$ R>¡ - rhÅrse Ape_p¡dp„ fl¡gy„ ApL$j®Z bm A_¡ kÅrse 

Ape_p¡dp„ fl¡gy„ A`pL$j®Z bm s¡d S> Ape_p¡_y„ L$v$. s¡\u õaqV$L$ k„fQ_pdp„ O_ Ape__u bpSy>dp„ F>Z Ape_ A_¡ 

F>Z-Ape__u bpSy>dp„ ^_ Ape_ A¡ fus¡ dp„X$Zu L$fhpdp„ Aph¡ R>¡. rhrióV$ k„fQ_p dpV¡$ L$pfZc|s OV$L$p¡ ¥̀L$u b¡ 

dlÒh |̀Z® OV$L$p¡ _uQ¡ dyS>b R>¡. 1. ̂ _cpqfs A_¡ F>Zcpqfs Ape_p¡_y„ L$v$. 2. Ape_p¡ ̀ f_p rhÛyscpf_y„ ̀ qfdpZ.  

 `pk`pk¡_p rhÅsue Ape_p¡dp„ rhÛys[õ\rsL$ ApL$j®L$ bm M|b âbm lp¡e R>¡. s¡\u Aper_L$ k„ep¡S>_p¡_p 

ÖphZp„L$ KQp lp¡e R>¡. s¡dS> Aper_L$ k„ep¡S>_p¡ L$W$Z A_¡ dS>b|s lp¡e R>¡.  

Cl2 (g)+ H2O(l)                  HOCl(aq)+HCl(aq)

Cl2 (g)+ 2HBr (aq)                 2HCl(aq)+Br2(aq)

 S S        + +   HH2 2                     H                    H22SS
NN22 + 3H + 3H2            2                        2NH            2NH33

  ¼gp¡fu_ A_¡ lpeX²$p¡S>_ b°p¡dpCX$ hÃQ¡ âq¾$ep \B_¡ lpeX²$p¡S>_ b°p¡dpBX$_y„ ê$`p„sf 
Br2 dp„ \pe R>¡. Ap ê$`p„sf_¡ Ap¡[¼kX¡$i_ L$lu iL$pe L¡$ ? Ap¡[¼kX¡$i_ L$f_pf 
Ap¡[¼kX$L$$ L$p¡Z ?   

Aper_L$ k„ep¡S>_p¡ A_¡ s¡d_p NyZ^d® (Ionic compounds and their properties)

kprlÐe : ̂ psy_p¡ k`pV$ QdQp¡ (sh¡\p¡), b_®f, L$pb®__p rhÛys AN°p¡, buL$f, rhÛysL$p¡j, 

bëb, õhuQ hN¡f¡. 

fpkperZL$ `v$p\® : kp¡qX$Ad ¼gp¡fpCX$, `p¡V¡$ried ApepX$p¡CX$, b¡qfAd ¼gp¡fpBX$_p¡ _d|_p¡, `pZu.
L©$rs : D`f_p _d|_p gp¡ A_¡ s¡_y„ r_funZ L$fp¡. ^psy_p _p_p QdQp (sh¡\p - Spetula)dp„ D`f`¥L$u A¡L$ npf_p¡ 
\p¡X$p¡ _d|_p¡ gC_¡ b_®f_u kmNsu Äep¡s `f Nfd L$fp¡. AÞe npf gC D`f âdpZ¡ S> L©$rs L$fu_¡ Sy>Ap¡. ApL©$rsdp„ 
v$ip®ìep âdpZ¡ L$p¡j_p ^_ A_¡ F>Z R>¡X$p_¡ L$pb®_ rhÛys AN° (Electrode) kp\¡ Å¡X$p¡ A_¡ buL$f_p¡ D`ep¡N 
L$fu_¡ rhÛys rhOV$_ L$p¡j s¥epf L$fp¡. L$p¡B`Z A¡L$ npf_p ÖphZdp„ rhÛysAN°p¡ X|$bpX$p¡. bëb Qpgy \e¡gp¡ v¡$Mpe R>¡ 
L¡$? bpL$u_p b^p npf gC_¡ `Z QL$pkp¡. 

L$fu Sy>Ap¡.

dNS> Qgphp¡.
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b_®f

npf_p¡ _d|_p¡

v$uhp¡
õhuQ

buL$f

N°¡apCV$_p¡ krmep¡

npf_y„ ÖphZ

rhÛysL$p¡j

Ap. npfp¡_p ÖphZ_u hplL$sp s`pkhu

A. npf_p¡ _d|_p¡ Nfd L$fhp¡

8.6 Aper_L$ k„ep¡S>_p¡_p NyZ^d® QL$pkhp.

Aper_L$ k„ep¡S>_p¡_p NyZ^d® _uQ¡ dyS>b R>¡. 
1. ̂ _ A_¡ F>Z-cpqfs Ape_p¡ hÃQ¡ suh° ApL$j®Z bm 

lp¡hp\u Aper_L$ k„ep¡S>_p¡ ^_ õhê$` s¡dS> L$W$Z lp¡e R>¡. 

2. Aper_L$ k„ep¡S>_p¡ bfX$ lp¡hp\u s¡_p `f v$bpZ âey¼s 
L$fsp„ s¡_p Vy$L$X$p L$fu iL$pe R>¡. 

3. Aper_L$ k„ep¡S>_p¡dp„ Ap„sf Ap[ÎhL$ ApL$j®Z bm 
(Intermolecular Attraction)h^pf¡ lp¡hp\u s¡_¡ sp¡X$hp 
dpV¡$ h^pf¡ DÅ®_u S>ê$f `X¡$ R>¡. dpV¡$ Aper_L$ k„ep¡S>_p¡_p 
ÖphZp„L$ A_¡ DÐL$g_p„L$ KQp lp¡e R>¡. 

4. Aper_L$ k„ep¡S>_p¡ `pZudp„ (Ap¡Nm¡ s¡hp) Öpìe lp¡e R>¡. 
L$pfZ L¡$ rhQg_ \C_¡ dy¼s \e¡gp Ape__u ApSy>bpSy> 
`pZu_p AÏ rhrióV$ âL$pf¡ (rhrióV$ qv$ipdp„ hmu_¡) fQpe 
R>¡. s¡\u d|m Ap„sf Ap[ÎhL$ bm_p õ\p_¡ Ape_ A_¡ s¡_u 
ApSy>bpSy>_p `pZu_p AÏ hÃQ¡ _hy„ ApL$j®Zbm            
âõ\pr`s \pe R>¡ A_¡ Aper_L$ k„ep¡S>_p_p S>gue ÖphZ 
s¥epf \pe R>¡. ̀ f„sy Aper_L$ k„ep¡S>_p¡ L$¡fp¡rk_, ̀ ¡V²$p¡g S>¡hp 
ÖphL$p¡dp„ AÖpìe lp¡e R>¡ L$pfZ L¡$ `pZu_u S>¡d Ap ÖphL$p¡dp„ 
_hy„ ApL$j®Z bm âõ\pr`s \sy„ _\u. 

k„ep¡S>_ Aper_L$ R>¡/_\u ÖphZp„L$
0C

DÐL$g_p„L$
0C

H2O _\u  0 100

ZnCl2 R>¡ 290 732

MgCl2 R>¡ 714 1412

NaCl R>¡ 801 1465

NaBr R>¡ 747 1390

KCl R>¡ 772 1407

MgO R>¡ 2852 3600

5. ̂ _ê$`dp„ Aper_L$ k„ep¡S>_p¡ rhÛyshl_ L$fu 
iL$sp _\u. Ap Ahõ\pdp„ Ape_ `p¡sp_y„ õ\p_ 
R>p¡X$u iL$sp _\u. `f„sy Ap¡Nm¡gu Ahõ\pdp„ 
Ape_ Qg lp¡hp\u s¡ rhÛyshl_ L$fu iL¡$ R>¡. 
Aper_L$ k„ep¡S>_p¡_p S>gue ÖphZp¡ rhÛyshplL$ 
lp¡e R>¡. L$pfZL¡$ `pZudp„_p ÖphZdp„ rhQg_ 
\e¡gp Ape_ lp¡e R>¡. ÖphZdp„\u rhÛysâhpl 
`kpf L$fsp Ape_ rhfyÝ^ cpf ^fphsp rhÛys 
AN° sfa Åe R>¡. (Cg¡¼V²$p¡X$) Ap¡Nm¡gu A_¡ 
S>gue ÖphZ_u [õ\rsdp„ rhÛyshplL$sp lp¡hp_¡ 
L$pfZ¡ Aper_L$ k„ep¡S>_p¡_¡ rhÛys rhOV$L$ `v$p\® 
L$l¡ R>¡.   

8.7 Aper_L$ k„ep¡S>_p¡_p ÖphZp„L$ A_¡ DÐL$g_p„L$

^psy rhop_ (Metallurgy)
 Mr_S>dp„\u ^psy_y„ r_óL$j®Z A_¡ D`ep¡N dpV¡$ iyqÙL$fZ k„b„^u rhop_ A_¡ s„Óop_ A¡V$g¡ ^psyrhop_.
^psy_u âp[às (Occurrence of metals)
 gNcN b^uS> ^psyAp¡ q¾$epiug lp¡hp\u r_kN®dp„ dy¼s Ahõ\pdp„ dmu Aphsu _\u. `f„sy s¡d_p 
Ap¡¼kpCX$, L$pbp£_¡V$, këapCX$, _peV²¡$V$ S>¡hp npf_p ê$`dp„ k„ey¼s Ahõ\pdp„ dmu Aph¡ R>¡. kp¥\u Aq¾$epiug ^psy 
S>¡_p D`f lhp, `pZu A_¡ _¥krN®L$ OV$L$p¡_u Akf \su _\u. v$p.s. kp¡_y, Qp„v$u, àg¡qV$_d,dy¼s Ahõ\pdp„ dmu 
Aph¡ R>¡. ^psyAp¡_p k„ep¡S>_p¡ S>¡ buÆ Aiy[Ý^Ap¡ kp\¡ Ly$v$fsdp„ dmu Aph¡ R>¡ A¡hp k„ep¡S>__¡ Mr_S> L$l¡ R>¡.
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 S>¡ Mr_Å¡dp„\u kfmsp`|h®L$ A_¡ apev$pL$pfL$ fus¡ ^psy Sy>v$u L$fu iL$pe s¡_¡ L$pQu ^psy L$l¡ R>¡. L$pQu ^psydp„ 
^psy_p k„ep¡S>_p¡ kp\¡ dpV$u, f¡su, MX$L$pm `v$p\p£ S>¡hu AiyqÙAp¡_p¡ `Z kdph¡i lp¡e R>¡. Aphu Aiy[Ý^Ap¡_¡ 
d©v$p AiyqÙ L$l¡ R>¡. `©Õ\L$fZ_u rhrh^ `Ý^rs_p¡ D`ep¡N L$fu_¡ ^psy_y„ A¡_u L$pQu ^psydp„\u r_óL$j®Z L$fu iL$pe 
R>¡. L$pQu ^psydp„\u ^psy_y„ iyÙ õhê$`dp„ r_óL$j®Z L$fhp_u q¾$ep_p¡ ^psyrhop_dp„ kdph¡i \pe R>¡.
 dp¡V¡$ cpN¡ MpZdp„\u L$pQu ^psy_p Mr_Å¡ blpf L$pY$u_¡ Ðep„S> s¡dp„_u d©v$p AiyqÙ, Sy>v$u Sy>v$u `Ý^rsAp¡_p¡ 
D`ep¡N L$fu_¡ v|$f L$fhpdp„ Aph¡ R>¡. Ðepf bpv$ Äep„ ^psy_y„ r_dp®Z L$fhpdp„ Aph¡ R>¡ s¡ õ\m¡ L$pQu ^psy_¡ gphhpdp„ 
Aph¡ R>¡. Äep„ ^psy_y„ iyÝ^ õhê$`dp„ r_óL$j®Z L$fhpdp„ Aph¡ R>¡. Ðepf bpv$ iy[Ý^L$fZ_u Sy>v$u Sy>v$u `Ý^rsAp¡_p 
D`ep¡N Üpfp ^psy_¡ h^y iyÝ^ L$fhpdp„ Aph¡ R>¡. Ap b^u âq¾$ep_¡ ^psyrhop_ L$l¡hpdp„ Aph¡ R>¡. 
^psyrhop__p d|msÒhp¡
 L$pQu ^psy_y„ r_óL$j®Z L$fu_¡ iyÝ^ ^psy d¡mhhp_p sb½$p _uQ¡ dyS>b R>¡.
1. L$pQu ^psy_y„ kL¡$ÞÖL$fZ (Concentration of ores) : L$pQu ^psydp„\u d©v$p AiyqÙ v|$f L$fhp_u `Ý^rs_¡ 
L$pQu ^psy_y„ kL¡$ÞÖL$fZ L$l¡hpe R>¡. Ap âq¾$epdp„ L$pQu ^psydp„\u B[ÃR>s ^psy_p k„ep¡S>_p¡_y„ âdpZ h^pfhpdp„ 
Aph¡ R>¡. A¡ dpV¡$ rhrh^ dpNp£ hp`fhpdp„ Aph¡ R>¡. `f„sy Qp¡½$k L$ep¡ dpN® hp`fhp¡ A¡ L$pQu ^psydp„_u B[ÃR>s 
^psy_p cp¥rsL$ NyZ^d® A_¡ L$pQu ^psydp„_u d©v$p Aiy[Ý^ `f Ap^pqfs lp¡e R>¡. s¡d S> ^psy_u q¾$epiugsp s\p 
iyqÙL$fZ dpV¡$ D`gå^ kyrh^p `f Ap^pqfs lp¡e R>¡. kL¡$ÞÖL$fZ L$fsu hMs¡ `ep®hfZ_p âvy$jZ dpV¡$ L$pfZc|s 
rhrh^ bpbsp¡_p¡ rhQpf L$fhpdp„ Aph¡ R>¡. L$pQu ^psy_y„ kL¡$ÞÖL$fZ L$fhp dpV¡$_u L¡$V$guL$ kpdpÞe `Ý^rs _uQ¡ 
dyS>b R>¡. 
A. NyfyÐhue `©Õ\L$fZ `Ý^rs (Separation based on gravitation) : NyfyÐhue `©Õ\L$fZ `Ý^rs_p¡ 
D`ep¡N L$fu_¡ cpf¡ L$pQu ̂ psy_p L$Zdp„\u d©v$p Aiy[Ý^_p lgL$p L$Zp¡_¡ kfmsp\u Sy>v$p L$fu iL$pe R>¡. Ap ̀ ©Õ\L$fZ 
âq¾$ep _uQ¡ dyS>b R>¡. 

ii. S>mi[¼s `f Ap^pqfs `©Õ\L$fZ `Ý^rs (Hydraulic separation method) : S>mi[¼s `f Ap^pqfs 
`©Õ\L$fZ `Ý^rsdp„ O„V$u Ap^pqfs L$pe® \pe R>¡. O„V$udp„ h`fpe R>¡ s¡hy„ A¡L$ i„Ly$ ApL$pf `pÓ lp¡e R>¡, S>¡ _uQ¡_u 
bpSy> i„Ly$ApL$pf V$p„L$udp„ M|g¡ R>¡. V$p„L$u_u D`f_u bpSy>A¡ `pZu blpf S>hp dpV¡$ A¡L$ V$p¡V$u (QL$gu-_m) lp¡e R>¡. 
s¡dS> _uQ¡\u `pZu R>p¡X$hp dpV¡$ A¡L$ _mu b¡kpX$hpdp„ Aph¡ R>¡.

L$pQu ^psy_p¡ 
c|L$p¡

cpf¡ L$pQu ^psy

8.8  rhëãgu V¡$bg `Ý^rs

i. rhëagu V¡$bg `Ý^rs (Wilfley table method)
 `©Õ\L$fZ_u Ap `Ý^rsdp„ gpL$X$p_p kp„L$X$p 
`psmp Vy$L$X$p_¡ Ap¡R>p Y$pmhpmp ̀ ©óW$cpN ̀ f d|L$u_¡ Ap 
rhëagu V¡$bg s¥epf L$fhpdp„ Aph¡ R>¡. Ap V¡$bg `f 
DÃR>g_ V¡$bg (Bumping Table) Np¡W$hhpdp„ Aph¡ 
R>¡. Ap V¡$bg `f L$pQu ^psy_p¡ c|L$p¡ _pMhpdp„ Aph¡ R>¡. 
L$pQu ̂ psy_p _p_p Vy$L$X$pdp„\u bp¡g rdg (Ball mill)_p¡ 
D`ep¡N L$fu_¡ L$pQu ^psy_p¡ c|L$p¡ d¡mhhpdp„ Aph¡ R>¡. 
V¡$bg_u D`f_u bpSy>\u `pZu_p¡ âhpl R>p¡X$hpdp„ 
Aph¡ R>¡. S>¡\u lgL$u d©v$p Aiy[Ý^ `pZu_p âhpl kp\¡ 
v|$f hlu Åe R>¡. S>¡dp„ L$pQu ^psy_y„ âdpZ h^pf¡ lp¡e 
A_¡ d©v$p Aiy[Ý^_y„ âdpZ Ap¡Ry>„ lp¡e A¡hp b^p cpf¡ 
L$Z gpL$X$u_p Vy$L$X$p_u ̀ pR>m AV$L$u Åe R>¡ A_¡ s¡dp„_p 
Mp„Qp Üpfp ApNm S>dp \pe R>¡. 

`pZu

Mp„Qp

DÃR>g_ V¡$bg

d©v$p AiyqÙ
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L$pQu ^psy_p¡ c|L$p¡

d©v$p AiyqÙ

L$pQu ^psy_y„ 
r_g„b_

cpf¡ L$pQu ^psy

`pZu

8.9 S>mi[¼s `f Ap^pqfs `©Õ\L$fZ

 bpfuL$ v$m¡gu L$pQu ^psy D`f\u V$p„L$udp„ _pMhpdp„ Aph¡ 
R>¡. V$p„L$u_u _uQ¡_u bpSy>\u `pZu_p¡ âhpl Arsie h¡N\u 
D`f_u qv$ipdp„ R>p¡X$hpdp„ Aph¡ R>¡. d©v$p Aiy[Ý^ lgL$u lp¡e R>¡. 
lgL$u lp¡hp\u s¡ V$p„L$u_u D`f_u bpSy>A¡ Aph¡g V$p¡V$udp„\u 
`pZu_p âhpl kp\¡ blpf _uL$mu Åe R>¡ A_¡ Sy>v$u S>dp \pe 
R>¡. L$pQu ^psy_p cpf¡ L$Z V$p„L$u_u _uQ¡_u bpSy>A¡ S>dp L$fhpdp„ 
Aph¡ R>¡. V|„$L$dp„ L$luA¡ sp¡ Ap `Ý^rs NyfyÐhpL$j®Z_p r_ed `f 
Ap^pqfs R>¡. S>¡\u kdp_ ApL$pf_p L$Z s¡d_p rhrióV$ hS>__¡ 
L$pfZ¡ `pZu_u dv$v$\u Sy>v$p L$fhpdp„ Aph¡ R>¡. 

 ^psy r_óL$j®Z_p rhrh^ 
sb½$p_u dprlsu ip¡^u_¡ hN®dp„ 
b^p_¡ S>Zphp¡. s¡dS> s¡_p `f 
Ap^pqfs rhX$uAp¡_p¡ k„N°l L$fp¡. 

Ap. Qy„bL$ue `©Õ\L$fZ `Ý^rs (Magnetic separation method) : Ap `Ý^rsdp„ rhÛys Qy„bL$Ðh ^fphsp 
e„Ó_u AphíeL$sp lp¡e R>¡. b¡ âL$pf_p gp¡M„X$_p fp¡gf (Roller) A_¡ s¡d_p `f kss Np¡m afsp¡ `Ë$p¡ Ap e„Ó_p b¡ 
dlÒh_p cpN R>¡. b¡ fp¡gfdp„\u A¡L$ rhÛys Qy„bL$ue Äepf¡ A¡L$ AQy„bL$ue lp¡e R>¡. Ap `Ë$p¡ QpdX$p_p¡ A\hp 
r`Ñm_p¡ (AQy„bL$ue) lp¡e R>¡. fp¡gf `f afsp `Ë$p (Conveyer belt) `f AQy„bL$ue fp¡gf_u bpSy>A¡ L$pQu 
^psy_p¡ bpqfL$ c|L$p¡ _pMhpdp„ Aph¡ R>¡. Qy„bL$ue fp¡gf_u _uQ¡ b¡ k„N°plL$ `pÓ d|L$hpdp„ Aph¡ R>¡.

L$pQu ^psy_p¡ 
c|L$p¡

k„N°plL$

Qy„bL$ue 
fp¡gf

afsp¡ `Ë$p¡

8.10 Qy„bL$ue `©Õ\L$fZ

Qy„bL$ue 
OV$L$

AQy„bL$ue OV$L$

AQy„bL$ue 
fp¡gf

k„N°plL$

 L$pQu ^psydp„_p AQy„bL$ue cpN_p L$Z 
Qy„bL$ue fp¡gf sfa ApL$rj®s \sp _\u A_¡ 
afsp fl¡sp `Ë$p `f hl¡sp hl¡sp ApNm Åe 
R>¡ A_¡ Qy„bL$ue fp¡gf\u v|$f Aph¡gp k„N°plL$ 
`pÓdp„ `X¡$ R>¡. s¡S> kde¡ L$pQu ^psydp„_p 
Qy„bL$ue cpN_p L$Z Qy„bL$ue fp¡gf `f Qp¢V$u 
Nep lp¡hp\u `Ë$p_u _ÆL$_p k„N°plL$dp„ `X¡$ 
R>¡.

 Ap fus¡ L$pQu ^psydp„\u Qy„bL$ue A_¡ AQy„bL$ue L$Zp¡ Qy„bL$Ðh_¡ L$pfZ¡ Sy>v$p L$fu iL$pe R>¡. v$p.s.L$gpC 
^psy_u L$pQu ^psy L¡$rkV$fpBV$ R>¡. Ap L$pQu ^psydp„ dy¿eÐh¡ AQy„bL$ue OV$L$ õV$r_L$ Ap¡¼kpCX$ (SnO2) A_¡ 
Qy„bL$ue OV$L$ a¡fk V„$NõV¡$V$ (FeWO4) lp¡e R>¡. s¡d_y„ rhÛysQy„bL$ue `Ý^rs\u `©Õ\L$fZ L$fhpdp„ Aph¡ R>¡.

B. auZàgh_ (auZsfZ) ̀ Ý^rs (Froth floatation method)
 auZàgh_ `Ý^rs L$pQu ^psydp„_p L$Zp¡_p `fõ`frhfp¡^u 
S>mõ_¡lu (Hydrophilic) A_¡ S>mrhfp¡^u (Hydrophobic) Ap 
b¡ NyZ^dp£ `f Ap^pqfs lp¡e R>¡. S>¡dp„ ^psy_p këapCX$_p L$Z s¡_p 
S>mrhfp¡^u NyZ^d®_¡ L$pfZ¡ dy¿eÐh¡ s¡gdp„ c]Åe R>¡ A_¡ d©v$p 
AiyqÙ s¡d_p S>mõ_¡lu NyZ^d®_¡ L$pfZ¡ `pZu\u S> c]Åe R>¡. Ap 
NyZ^dp£_p¡ D`ep¡N L$fu_¡ auZàgh_ `Ý^rs hX$¡ L¡$V$guL$ Qp¡½$k L$pQu 
^psy_y„ kL¡$ÞÖL$fZ L$fhpdp„ Aph¡ R>¡. 

BÞV$f_¡V$ dpfp¡ rdÓ
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 Ap `Ý^rsdp„ L$pQu ^psy_p¡ bpfuL$ c|L$p¡ `pZu cf¡gu 
A¡L$ dp¡V$u V$p„L$udp„ _pMhpdp„ Aph¡ R>¡ auZ r_dp®Z L$fhp dpV¡$ 
Qp¡½$k h_õ`rs_p s¡g v$p.s.`pC_ s¡g, r_gNufu_y„ s¡g 
hN¡f¡ `pZudp„ _pMhpdp„ Aph¡ R>¡. DÃQ v$bpZ_u lhp 
`pZudp„ a¡fhhpdp„ Aph¡ R>¡. àgh_ V$p„L$u_p dÝecpNdp„ 
`p¡sp_u ^fu_u Apk`pk afsy„ A¡L$ (fhC) hgp¡Ï„ lp¡e 
R>¡. hgp¡Zp_p¡ D`ep¡N AphíeL$sp_ykpf L$fhpdp„ Aph¡ 
R>¡. lhp_p âhpl_¡ L$pfZ¡ ̀ f`p¡V$p s¥epf \pe R>¡. hgp¡Zp_¡ 
L$pfZ¡ s¡g, `pZu A_¡ lhp_p `f`p¡V$p dmu_¡ auZ s¥epf 
\pe R>¡. ̀ pZu_p ̀ ©óW$cpN ̀ f auZ sfhp gpN¡ R>¡. dpV¡$ S> 
Ap `Ý^rs_¡ auZàgh_ `Ý^rs L$l¡ R>¡.

rhrióV$ këapCX$ L$pQu ^psy_p L$Z dy¿eÐh¡ s¡g\u c]Åhp\u auZ kp\¡ `pZu `f sf¡ R>¡. v$p.s. tTL$ åg¢X$ 
(ZnS)  A_¡ L$p¸`f `pefpCX$ (CuFeS2) _p kL¡$ÞÖL$fZ dpV¡$ Ap `Ý^rs_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
C. r_npg_ (Leaching)

 L$pQu ^psydp„\u ^psy_y r_óL$j®Z L$fsu hMs¡ ^psy_p ^_pe_ `pk¡\u ^psy d¡mhhpdp„ Aph¡ R>¡. Ap âq¾$epdp„ 
^psy_p ^_pe__y„ n`Z L$fhy„ `X¡$ R>¡. n`Z L¡$hu fus¡ L$fhy„ A¡ q¾$epiugsp `f Ap^pqfs lp¡e R>¡. Ap`Z¡ `l¡gp S> 
q¾$epiugsp î¡Zu rhi¡ dprlsu d¡mhu R>¡. 

2.  ^psy_y„ r_óL$j®Z (Extraction of metals)
A. q¾$epiug ^psy_y„ r_óL$j®Z : q¾$epiugsp î¡Zu `f kp¥\u D`f Aph¡gu ^psy M|b q¾$epiug lp¡e R>¡. î¡Zudp„ 
Dsfsp ¾$d\u s¡d_u q¾$epiugsp Ap¡R>u \su Åe R>¡. v$p.s.`p¡V¸$riAd, kp¡qX$Ad, A¡ëeyrdr_ed q¾$epiug ^psy 
R>¡. h^y q¾$epiug ^psydp„ s¡d_u bpüsd L$np_p Bg¡¼V²$p¡_ Nydphu_¡ s¡_p ^_ Ape_ lp¡hp_u ndsp h^pf¡ lp¡e R>¡. 
v$p.s. h^y q¾$epiug ^psy_u kp¥çe A¡rkX$ kp\¡ suh° âq¾$ep \B_¡ lpeX²$p¡S>_ hpey r_dp®Z \pe R>¡. h^y q¾$epiug 
^psy_u Ap¡fX$p_p DóZspdp_¡ lhpdp„_p Ap¡[¼kS>_ kp\¡ âq¾$ep \C kmN¡ R>¡. s¡d_p r_óL$j®Z dpV¡$ rhÛys rhOV$_ 
n`Z `Ý^rs hp`fhu `X¡$ R>¡. v$p.s. kp¡qX$Ad, L¡$[ëiAd A_¡ d¡Á_¡riAd ^psy s¡d_p Ap¡Nm¡gp ¼gp¡fpCX$ npfp¡_p 
rhOV$_\u d¡mhhpdp„ Aph¡ R>¡. Ap âq¾$epdp„ ^psy F>ZpN° `f (L¡$\p¡X$ `f) S>dp \pe R>¡ A_¡ ¼gp¡fu_ hpey ^_pN° 
`f (A¡_p¡X$ `f) dy¼s \pe R>¡. Ap¡Nm¡gp kp¡qX$Ad ¼gp¡fpCX$_y„ rhÛys rhOV$_ L$fu_¡ kp¡qX$Ad ^psy d¡mhsu hMs¡ 
rhÛys AN°p¡ `f \su âq¾$ep _uQ¡ âdpZ¡ R>¡.

 Amhu_p `p_ `f `pZu 
Qp¢V$sy„ _\u s¡dS> duZ `f `Z 
Qp¢V$sy„ _\u. `f„sy duW$p A_¡ 
kpby_y„ `pZu Qp¢V¡$ R>¡ A¡V$g¡ L¡$ 
`pZu\u c]Åe R>¡.

 A¡ëeyrdr_ed, kp¡_y„, Qp„v$u S>¡hu ^psy_y„ s¡d_u L$pQu ^psydp„\u        
r_óL$j®Z L$fhp_p¡ `l¡gp¡ sb½$p¡ A¡V$g¡ r_npg_ `Ý^rs. S>¡dp„ L$pQu 
^psy_¡ A¡L$ Qp¡½$k ÖphZdp„ gp„bp kde ky^u `gpmu fpMhpdp„ Aph¡ R>¡. 
ÖphZ kp\¡ rhrióV$ fpkperZL$ âq¾$ep \C_¡ L$pQu ^psy s¡dp„ Ap¡Nm¡ R>¡. 
dpÓ d©v$p AiyqÙ_u âq¾$ep _ \hp\u s¡ Ap¡Nmsu _\u A_¡ s¡\u s¡_¡ Sy>v$u 
L$fu iL$pe R>¡. v$p.s. A¡ëeyrdr_ed_u L$pQu ^psy bp¡¼kpCV$_y„ kL¡$ÞÖL$fZ        
r_npg_ `Ý^rs\u L$fhpdp„ Aph¡ R>¡ A_¡ S>¡dp„ S>gue NaOH A\hp 
S>gue Na2CO3 _p ÖphZdp„ bp¡¼kpBV$_¡ `gpmu_¡ fpMsp s¡dp„\u dy¿e 
OV$L$ A¡ëeyrd_p Ap¡Nm¡ R>¡. 

L$pQu ^psy_p¡ 
c|L$p¡

`pZu A_¡ 
`pC__y„ s¡g

`f`p¡V$p

hgp¡Ï„

lhp_p¡ `|fhW$p¡

auZ
cpf¡ këapCX$ 
L$pQu ^psy

d©v$p Aiy[Ý^

8.11 auZàgh_ `Ý^rs

epv$ L$fp¡. Bg¡¼V²$p¡__u `qfcpjpdp„ Ap¡[¼kX$uL$fZ A_¡ n`Z A¡V$g¡ iy„ ?

iy„ sd¡ ÅZp¡ R>p¡ ? 
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 F>ZpN° âq¾$ep   Na+ + e-  Na       (n`Z) 
 ^_pN° âq¾$ep    2Cl-   Cl2 + 2 e-   (Ap¡[¼kX$uL$fZ)

  A¡S> fus¡ L$pQu ^psy bp¡¼kpBV$dp„_p A¡ëeyrdr_ed Ap¡¼kpBX$_p rhÛys rhOV$_ n`Z Üpfp A¡ëeyrdr_ed 
L¡$hu fus¡ d¡mhhpdp„ Aph¡ R>¡ s¡ Ap`Z¡ ApNm Å¡Ciy„. 

A¡ëeyrdr_ed_y„ r_óL$j®Z

 NaAlO2 + 2H2O NaOH + Al(OH)3 

 lp¸g_u âq¾$epdp„ L$pQu ^psy_p¡ c|L$p¡ L$fu_¡ kpfk„N°plL$dp„ S>gv$ kp¡qX$Ad L$pbp£_¡V$ kp\¡ Nfd L$fsp `pZudp„ 
AÖpìe kp¡qX$Ad A¡ëeyrd_¡V$ s¥epf \pe R>¡. Ðepf bpv$ AÖpìe Aiy[Ý^ Npmu_¡ s¡_¡ Nfd L$fu_¡ s¡dp„\u L$pb®_ 
X$peAp¡¼kpCX$ hpey âhprls L$fu_¡ s¡_y„ Dv$pku_uL$fZ L$fhpdp„ Aph¡ R>¡. s¡\u A¡ëeyrdr_ed lpeX²$p¡¼kpCX$_y„ 
Ahn¡`Z \pe R>¡. 

A¡ëeyrdr_ed k„op : Al    f„N : ka¡v$ ê$`¡fu
`fdpÏ¾$dp„L$ : 13    Bg¡¼V²$p¡_ k„ê$`Z : 2, 8, 3  b„^p_p„L$ : 3

 A¡ëeyrdr_ed q¾$epiug ^psy lp¡hp\u r_kN®dp„ dy¼s Ahõ\pdp„ dmu Aphsy„ _\u. Ap¡[¼kS>_ A_¡ rkrgL$p¸_ 
`R>u A¡ëeyqdr_Ad A¡ ÓuSy>„ d|mÖìe R>¡ S>¡ c|`©óW$dp„ dbgM âdpZdp„ dm¡ R>¡. A¡ëeyrdr_ed_y„ s¡_u dy¿e L$pQu 
^psy bp¡¼kpCV$ (Al2O3.nH2O) dp„\u r_óL$j®Z L$fhpdp„ Aph¡ R>¡. bp¡¼kpCV$dp„ 30% \u 70% S>¡V$gy„ Al2O3 A_¡ 
bpL$u_p¡ cpN d©v$p Aiy[Ý^_p¡ lp¡e R>¡. S>¡ f¡su, rkrgL$p, Ape_® Ap¡¼kpCX$ hN¡f¡_p¡ b_¡gp¡ lp¡e R>¡. A¡ëeyrdr_ed 
r_óL$j®Z_p b¡ `Nr\ep R>¡. 
i. L$pQu ^psy bp¡¼kpCV$_y„ kL¡$ÞÖZ (Concentration of bauxite ore) : A¡ëeyrdr_ed_u dy¿e L$pQu ^psy 
bp¡¼kpCV$ R>¡. bp¡¼kpBV$dp„ rkrgL$p (SiO2), a¡qfL$ Ap¡¼kpBX$ (Fe2O3) A_¡ qV$V¸$r_Ad Ap¡¼kpBX$ (TiO2) S>¡hu 
Aiy[Ý^ lp¡e R>¡. b¡Af_u `Ý^rs\u A\hp lp¸g_u `Ý^rs\u r_npg_ L$fu_¡ Aiy[Ý^ Sy>v$u L$fhpdp„ Aph¡ R>¡. Ap 
b„_¡ âq¾$epdp„ R>¡ëg¡ r_õsp`_ q¾$ep Üpfp A¡ëeyrd_p d¡mhhpdp„ Aph¡ R>¡. 

d¡Á_¡riAd ¼gp¡fpCX$ A_¡ L¡$[ëied ¼gp¡fpCX$_u Ap¡Nm¡gu Ahõ\pdp„ rhÛys 
rhOV$_ dpV¡$ rhÛys AN° âq¾$ep gMp¡. 

 b¡Af_u âq¾$epdp„ kp¥ â\d L$pQu^psy_¡ Np¡mpL$pf Q½$udp„ v$mu_¡ c|½$p¡ b_phhpdp„ Aph¡ R>¡. Ðepfbpv$ 
kpfk„N°plL$dp„ (Digester) KQp v$bpZ l¡W$m 2 \u 8 L$gpL$ ky^u L$p¸[õV$L$ kp¡X$p_p (NaOH) ÖphZ kp\¡ 140 0C 
\u 150 0C DóZspdp_¡ Nfd L$fu_¡ s¡_y„ r_npg_ L$fhpdp„ Aph¡ R>¡. 

A¡ëeyrdr_ed Ap¡¼kpCX$ Dce^d} lp¡hp_p L$pfZ¡ kp¡qX$ed lpeX²$p¡¼kpBX$_p S>gue ÖphZdp„ Ap¡Nm¡ R>¡ A_¡ 
`pZudp„ Öpìe kp¡qX$Ad A¡ëeyrd_¡V$ s¥epf \pe R>¡. A¡V$g¡ L¡$ kp¡qX$Ad lpeX²$p¡¼kpCX$_p ÖphZ hX¡$ bp¡¼kpCV$_y„     
r_npg_  \pe R>¡. 
 Al2O3.2H2O (s) + 2NaOH (aq)  2 NaAlO2 (aq) + 3 H2O (l) 
 d©v$p AiyqÙdp„_p¡ Ape_® Ap¡¼kpBX$ S>gue kp¡qX$Ad lpeX²$p¡¼kpBX$dp„ Ap¡Nmsp¡ _\u. s¡_¡ Npmu_¡ Sy>v$p¡ L$fu 
iL$pe R>¡. Äepf¡ d©v$p AiyqÙdp„ fl¡g rkrgL$p kp¡qX$Ad lpeX²$p¡¼kpBX$_p S>gue ÖphZdp„ Ap¡Nmu, `pZudp„ Öpìe 
kp¡qX$Ad rkrgL¡$V$ s¥epf \pe R>¡. 
 S>gv$ kp¡qX$Ad A¡ëeyrd_¡V$_¡ `pZudp„ Dd¡fu ÖphZ_¡ d„v$ b_phhpdp„ Aph¡ R>¡ A_¡ 50 0C ky^u W„$Xy$ L$fhpdp„ 
Aph¡ R>¡. s¡\u A¡ëeyrdr_ed lpeX²$p¡¼kpCX$_y„ Ahn¡`Z \pe R>¡. 

dNS> Qgphp¡.
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 Al2O3.2H2O(s) + Na2CO3(aq)  2 NaAlO2 (aq) + CO2 + 2 H2O (l)
 2NaAlO2(aq) + 3H2O + CO2  2Al(OH)3  + Na2CO3 

 Ap b„_¡ âq¾$ep Üpfp dmsp A¡ëeyrdr_ed lpeX²$p¡¼kpCX$ [Al(OH)3] _p Ahn¡` Npmu, `pZu\u ^p¡B k|L$hu 
A_¡ 10000C  ky^u Nfd L$fu_¡ r_õsp`_ L$fu_¡ A¡ëeyrd_p d¡mhhpdp„ Aph¡ R>¡. 
 2Al(OH)3  Al2O3 + 3H2O

ii. A¡ëeyrd_p_y„ rhÛys `©Õ\L$fZue n`Z (Electrolytic reduction of alumina)

 Ap `Ùrsdp„ A¡ëeyrd_p_p„ 
Ap¡Nm¡gp rdîZ_y„ (Ng_ tbvy$ 

2000 0C) õV$ug_u V$p„L$udp„ 
rhÛys `©Õ\L$fZ L$fhpdp„ Aph¡ 
R>¡. Ap V$p„L$u_p A„v$f_p cpN_u 
k`pV$u `f N°¡apCV$_y„ õsf lp¡e R>¡. 
N°¡apCV$_y„ õsf F>ZpN° sfuL¡$ hs£ 
R>¡. `uNm¡gp rhÛys rhOV$L$dp„ 
X|$bpX¡$gp L$pb®__p (N¡apCV$) 
kmuep ̂ _pN° sfuL¡$ hs£ R>¡. Ng_ 
tbvy$ 1000 0C  ky^u _uQy„ gphhp 
dpV¡$ rdîZ_u A„v$f ¾$pep¡gpBV$ 
(Na3AlF6) A_¡ ãgyAfõ`pf 
(CaF2)Dd¡fhpdp„ Aph¡ R>¡.

 rhÛysâhpl `kpf L$fsp `uNm¡gy„ A¡ëeyrdr_ed F>ZpN° `f S>dp \pe 
R>¡.  `uNm¡gy„ A¡ëeyrdr_ed rhÛys rhOV$L$ L$fsp cpf¡ lp¡hp_p L$pfZ¡ V$p„L$u_p 
srme¡ c¡Ny„ \pe R>¡. s¡_¡ V$p„L$u_p srme¡\u hpf„hpf L$pY$hpdp„ Aph¡ R>¡. buÆ 
bpSy> ^_pN° D`f Ap¡[¼kS>_ hpey dy¼s \pe R>¡. 
 Cg¡¼V²$p¡X$ `f \su âq¾$ep _uQ¡ v$ip®hu R>¡. 
 ^_pN° âq¾$ep    2O-   O2 + 4e- (Ap¡[¼kX$uL$fZ)
 F>ZpN° âq¾$ep   Al3+ + 3e-  Al(l) (n`Z) 

^_pN° (N°¡apCV$)

F>ZpN° 
(N°¡apCV$_y„ Aõsf)

A¡ëeyrd_p, ¾$pep¡gpCV$ A_¡ 
ãëeyAfõ`pf_y„ rdîZ

`uNm¡gy„ A¡ëeyrdr_ed
blpf _uL$mhp_p¡ dpN®

Ap¡Nm¡gy„ 
A¡ëeyrdr_ed 

`p¡gpv$_u V$p„L$u

8.12 A¡ëeyrdr_ed_y„ r_óL$j®Z

Ap. dÝed q¾$epiug ^psy_y„ r_óL$j®Z

1. dÝed q¾$epiug ^psy L$C ? 
2. dÝed q¾$epiug ^psy r_kN®dp„ ¼ep õhê$`dp„ dm¡ R>¡ ?

 q¾$epiug ^psyAp¡_u î¡Zu_u dÝedp„ gp¡M„X$, S>ks, kuky„, sp„by S>¡hu dÝed q¾$epiug ^psyAp¡ Aph¡gu R>¡. 
Ap ^psyAp¡ Ly$v$fsdp„ kp^pfZ fus¡ këapCX¹$k A\hp L$pbp£_¡V$_p„ õhê$`dp„ dm¡ R>¡. 
 ^psy_p këapBX$ A\hp L$pbp£_¡V$ L$fsp, s¡d_p Ap¡¼kpCX$dp„\u ^psy d¡mhhp_y„ kl¡gy„ lp¡e R>¡. këapBX$ L$pQu 
^psy_¡ h^y lhpdp„ suh°sp\u Nfd L$fhpdp„ Aph¡ R>¡ A_¡ s¡_y„ Ap¡¼kpCX$dp„ ê$`p„sf L$fhpdp„ Aph¡ R>¡. Ap q¾$ep_¡ c|„S>_ 
(Roasting) L$l¡ R>¡. L$pbp£_¡V$ L$pQu ^psy_¡ dep®qv$s lhpdp„ suh°sp\u Nfd L$fhpdp„ Aph¡ R>¡ A_¡ s¡_y„ Ap¡¼kpCX$dp„ 
ê$`p„sf \pe R>¡. Ap q¾$ep_¡ r_õsp`_ (Calcination) L$l¡ R>¡. S>ks_u L$pQu ^psy_y„ c|„S>_ A_¡ r_õsp`_ \sp _uQ¡ 
dyS>b fpkperZL$ âq¾$ep \pe R>¡. 
 c|„S>_      2ZnS + 3O2  2ZnO + 2SO2  
 r_õsp`_    ZnCO3  ZnO + CO2 

 dy¼s \e¡gp Ap¡[¼kS>_ hpey_u L$pb®_ F>ZpN° kp\¡ âq¾$ep \C L$pb®_ X$peAp¡¼kpCX$ hpey s¥epf \pe R>¡. 
A¡ëeyrd_p_y„ rhÛys ©̀Õ\L$fZ \su hMs¡ ^_pN°_y„ Ap¡[¼kX$uL$fZ \sy„ lp¡e R>¡ dpV¡$ s¡_¡ kde¡ kde¡ bv$ghpdp„ Aph¡ R>¡. 

L$lp¡ Å¡CA¡ !
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 Ðepfbpv$ L$pb®_ S>¡hp ep¡Áe n`ZL$_p¡ D`ep¡N L$fu_¡ T]L$ Ap¡¼kpCX$_y„ n`Z L$fsp T]L$ (S>ks) dm¡ R>¡. 

 ZnO + C  Zn + CO  
 ^psyAp¡_p Ap¡¼kpCX$_y„ n`Z L$fu_¡ ̂ psy d¡mhhp dpV¡$ L$pb®__u S>¡d kp¡X$uAd, L¡$[ëied, A¡ëeyyrdr_ed S>¡hu 
Arsq¾$epiug ^psyAp¡_p¡ n`ZL$ sfuL¡$ D`ep¡N L$fhpdp„ Aph¡ R>¡. L$pfZ L¡$ Ap ^psyAp¡ dÝed q¾$epiug ^psyAp¡_¡ 
A¡d_p k„ep¡S>_dp„\u rhõ\pr`s L$f¡ R>¡. v$p.s. d¸„N¡_uT X$peAp¡¼kpCX$_¡, A¡ëeyrdr_ed_p c|L$p kp\¡ âÄhrgs 
L$fhpdp„ Aph¡ R>¡ Ðepf¡ _uQ¡ âdpZ¡ âq¾$ep \pe R>¡.
 3 MnO2 + 4 Al  3Mn + 2 Al2O3 + DóZsp
 D`f_u âq¾$epdp„ S>¡_y„ Ap¡[¼kX$uL$fZ A_¡ n`Z \ey„ R>¡ s¡hp `v$p\® Ap¡mMp¡.
 Ap âq¾$epdp„ dy¼s \su DóZsp A¡V$gp dp¡V$p âdpZdp„ lp¡e R>¡ L¡$, ^psy `uNm¡gu Ahõ\pdp„ lp¡e R>¡. Aphp 
âL$pf_y„ buSy>„ Dv$plfZ A¡V$g¡ \rd®V$ âq¾$ep. Apdp„ Ape_® Ap¡¼kpCX$_u A¡ëeyrdr_ed kp\¡ âq¾$ep \C_¡ Ape_® 
A_¡ A¡ëeyrdr_ed Ap¡¼kpCX$ s¥epf \pe R>¡. 
                 Fe2O3 + 2Al  2Fe + Al2O3 + DóZsp

2Cu2S + 3O2  2 Cu2O + 2SO2  

2 Cu2O + Cu2S  6Cu + SO2  

8.13 \rd®V$ Å¡X$pZ (h¡ëX$]N)
B. Ap¡R>u q¾$epiug ^psy_y„ r_óL$j®Z 
 q¾$epiugsp_u î¡Zudp„ _uQ¡ Aph¡gu ^psyAp¡ Ap¡R>u q¾$epiug lp¡e R>¡. dpV¡$ r_kN®dp„ dy¼s Ahõ\pdp„ dmu 
Aph¡ R>¡. Dv$p. kp¡_y, Qp„v$u A_¡ àg¡qV$_d. dy¼sphõ\pdp„ sp„bp_p¡ S>Õ\p¡ lh¡ h^pf¡ hÝep¡ _\u. lh¡ sp„by dy¿eÐh¡ 
Cu2S _p õhê$`dp„ dm¡ R>¡. Cu2S  L$pQu^psy_¡ dpÓ lhpdp„ Nfd L$fsp„ sp„by d¡mhu iL$pe R>¡. 

 `pfp_u L$pQu ̂ psy rk_pbpf(HgS)dp„\u ̀ pfp¡ L¡$hu fus¡ d¡mhhpdp„ Aph¡ R>¡ s¡_u 
dprlsu d¡mhp¡ A_¡ s¡ k„b„r^s fpkperZL$ âq¾$ep gMp¡. 

3.  ^psyAp¡_y„ iyqÙL$fZ
 D`f hZ®_ L$f¡gu rhrh^ n`Z `Ùrs\u d¡mh¡gu ^psyAp¡ h^pf¡ âdpZdp„ iyÙ lp¡su _\u. A¡d_pdp„ AiyqÙ 
lp¡e R>¡. iyÙ ^psy d¡mhhp dpV¡$ Ap AiyqÙAp¡ v|$f L$fhpdp„ Aph¡ R>¡. AiyÙ ^psy_¡ iyÙ L$fhp dpV¡$ rhÛys `©Õ\L$fZ 
`Ý^rs_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 

dprlsu d¡mhp¡.

d¡g/L$Qfp¡

d¡g/L$Qfp¡
buby„

Mp„Qp¡ DOX$hp_y„ kp^_

kp„Qp¡ kp„^p¡

\rd®V$ âq¾$ep\u 
b_¡gy„ Ars 
DóZ `p¡gpv$

`pV$p¡

`pV$p_p¡ 
ApX$p¡ R>¡v$>

f¡ëh¡_p `pV$p_p Å¡X$pZdp„ h`fpsu `Ý^rs
iy„ sd¡ ÅZp¡ R>p¡ ? 
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^psyAp¡_y„ MhpZ (Corrossion of metals)

1. MhpZ A¡V$g¡ iy„ ? 
2. sd¡ ¼epf¡e _uQ¡_u bpbsp¡_y„ r_funZ L$e¯y R>¡ L¡$ ? 

 Cdpfs_p S|>_p gp¡M„X$_p krmep, OZp„ kde\u kpa _ \e¡g sp„bp_p hpkZp¡, OZp„ kde ky^u lhp_p 
k„`L®$dp„ fl¡g Qp„v$u_p v$pNu_p A\hp d|rs®, S|>_p V$L$pD hpl_p¡. 

1. lhpdp„ fpM¡gp Qp„v$u_p hpkZp¡ kdep„sf¡ L$pmp Äepf¡ sp„bp_p hpkZp¡ gugpi 
^fphsp ip\u \pe R>¡ ?

2. iyÙ kp¡_y A_¡ àg¡qV$_d l„d¡ip QL$QqL$s lp¡e R>¡ L¡$ ? 
 gp¡M„X$_u hõsyAp¡_¡ L$pV$ gpNhp\u dp¡V$p âdpZdp„ Apr\®L$ _yL$kp_ \pe R>¡. s¡\u gp¡M„X$_y„ MhpZ A¡V$g¡ L¡$ L$pV$ 
gpNhp¡ A¡ N„cuf kdõep R>¡. 
1. gp¡M„X$_u c¡S>hpmu lhp kp\¡ âq¾$ep \hp\u A¡_p 

D`f A¡L$ s`Mufuep f„N_p `v$p\®_p¡ \f (Fe2O3.
H2O) S>dp \pe R>¡. Ap `v$p\®_¡ L$pV$ (Rust) L$l¡ R>¡. 

2. sp„bp_p hpkZ_p `©óW$cpN `f c¡S>hpmu lhpdp„_p 
L$pb®_ X$peAp¡¼kpBX$_u âq¾$ep \pe R>¡. Ap âq¾$epdp„ 
sp„bp `f L$p¸`f L$pbp£_¡V$_p¡ (CuCO3) gugp f„N_p¡ 
\f S>dp \hp\u sp„bp_p¡ QmL$pV$ Ap¡R>p¡ \pe R>¡. s¡_¡ 
S> sp„bp_y„ drg_ \hy„ (Patination) L$l¡hpe R>¡. 

3. Qp„v$u_u hõsyAp¡ lhp_p k„`L®$dp„ Aphsp \p¡X$pL$ kde 
`R>u L$pmu `X¡$ R>¡, L$pfZ L¡$ lhpdp„_p lpeX²$p¡S>_ 
këapBX$ kp\¡ Qp„v$u_u âq¾$ep \C_¡ rkëhf këapBX$_p¡ 
(Ag2S) \f s¥epf \pe R>¡. 

4. A¡ëeyrdr_ed_y„ Ap¡[¼kX$uL$fZ \C_¡ A¡ëeyrdr_ed 
Ap¸¼kpBX$_y„ `psmy„ `X$ s¥epf \pe R>¡. 

L$V$pe¡gu kp„L$m

L$pmy„ `X¡$gy„ hpkZ

300 hj® `l¡gp 
sp„bpdp„\u b_ph¡gy„ 

õhps„Ôev¡$hu_y„ `|smy„ gugpi 
`X$sp f„N_y„ \e„y R>¡.

MhpZ ârsb„^ (Prevention of corrosion)

1. ^psydp„\u b_ph¡gu hõsyAp¡_y„ MhpZ AV$L$phhp dpV¡$ A\hp MhpZ âq¾$ep ̀ |Z®`Z¡ 
iê$ _ \pe s¡ dpV¡$ sd¡ ¼ep¡ D`pe k|Qhip¡ ?

8.14 MhpZ_p `qfZpd

1. ^psy_p `©óW$cpN `f A¡hp `v$p\®_p¡ \f b¡kpX$hpdp„ Aph¡ L¡$, S>¡\u ^psy_p¡ lhpdp„_p¡ c¡S> A_¡ Ap¡[¼kS>_ 
kp\¡_p¡ k„`L®$ fp¡L$u iL$pe A_¡ A¡d_p hÃQ¡ âq¾$ep _ \pe. 

2. ^psy_p `©óW$cpN D`f f„N, s¡g, N°uk, hp¡r_®i_p¡ \f Ap`u_¡ ^psy_y„ MhpZ fp¡L$u iL$pe. v$p.s.gp¡M„X$_y„ 
MhpZ Ap `Ý^rs\u fp¡L$u iL$pe.

2. sdpfp Of_u gp¡M„X$_u bpfuAp¡, gp¡M„X$_p v$fhpÅ S>¡hu A_¡L$ hõsyAp¡ `f L$pV $_ QX¡$ s¡ dpV¡$ iy„ L$fhpdp„ 
Aph¡ R>¡? 

 ^psy_y„ MhpZ\u fnZ L$fhp dpV¡$ rhrh^ `Ý^rsAp¡ hp`fhpdp„ Aph¡ R>¡. dp¡V¡$ cpN¡ b^u `Ý^rsdp„ gp¡M„X$ 
L$V$pe _l] s¡ sfa rhi¡j Ýep_ Ap`hpdp„ Aph¡ R>¡. gp¡M„X$ L$V$php_u âq¾$ep_p¡ v$f Ap`Z¡ Ap¡R>p¡ L$fu iL$uA¡ R>uA¡ 
^psyAp¡_p¡ lhp kp\¡ k„`L®$ AV$L$phuA¡ sp¡ ^psy_y„ MhpZ fp¡L$u iL$pe R>¡. rhrh^ dpN£ MhpZ ârsb„^ L$fu iL$uA¡ 
R>uA¡. s¡ dpV¡$_u L¡$V$guL$ `Ý^rs _uQ¡ âdpZ¡ R>¡. 

epv$ L$fp¡.

rhQpf L$fp¡.

L$lp¡ Å¡CA¡ !
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L$p¸[õV$L$dp„ 
kpa L$fhy„

Tbp¡mu_¡ 
^p¡hy„

X|$bpX$u 
fpMhy„

 âhplu 
ÖphZ

Tbp¡mu_¡ 
^p¡hy„

k|L$hhy„ Ap¡Nm¡gy„ 
S>ks

W„$Xy$ L$fhy„

QL$pkhy„

8.15 S>ks rhg¡`_ âq¾$ep 

 Ap`Z¡ gp¡M„X$_u hõsy_p `©óW$cpN `f f„N_p¡ \f gNpX$u_¡ s¡ hõsyy_¡ L$ped 
dpV¡$ L$V$php\u AV$L$phu iL$uA¡ L¡$?

 f„N gNpX$hp\u Ap`Z¡ L$pV$\u hõsy_y„ L$ped dpV¡$ fnZ L$fu iL$sp _\u. f„N gNpX$hp_u `Ý^rs L¡$V$gp¡L$ kde 
dpV¡$ ep¡Áe R>¡. hõsy_p ̀ ©óW$cpN ̀ f gNpX¡$gp f„Ndp„ Å¡ A¡L$pv$ rsfpX$ ̀ X$u A_¡ Å¡ ̂ psy_p¡ \p¡X$p¡L$ ̀ Z ̀ ©óW$cpN lhp_p 
k„`L®$dp„ Aph¡ sp¡ f„N_p \f_u _uQ¡ L$V$php_u âq¾$ep iê$ \C Åe R>¡. 

gp¡M„X$_y„ _hy„ `sfy„ ip\u QdL$sy„ v¡$Mpe R>¡ ?
MhpZnd ^psy D`f AMhpZnd ^psy_p¡ \f QX$phhp\u MhpZ fp¡L$u iL$pe R>¡. s¡ A_¡L$ âL$pf¡ L$fu iL$pe. 

1. S>ks rhg¡`_ (Galvanizing)
 Ap `Ý^rsdp„ gp¡M„X$ A\hp õV$ug_y„ MhpZ fp¡L$hp dpV¡$ A¡_p D`f S>ks_p¡ `psmp¡ \f Ap`hpdp„ Aph¡ R>¡. 
v$p.s. gp¡M„X$_p QdL$sp Mugp, V$p„L$Zu hN¡f¡. Ap `Ý^rsdp„ gp¡M„X$ L$fsp„ S>ks h^y rhÛys^_ lp¡hp\u s¡_y„ MhpZ 
`l¡gp„ \pe R>¡. L¡$V$gpL$ Qp¡dpkp bpv$ S>ks_p¡ \f _uL$mu Åe R>¡ A_¡ A„v$f_y„ gp¡M„X$ Myëgy„ \pe R>¡. Ap kde¡ gp¡M„X$ 
L$V$php_u iê$Aps \pe R>¡. 

2.  L$gpC  (Tinning)
 Ap `Ý^rsdp„ Ap¡Nm¡gu L$gpC_p¡ \f buÆ ^psy `f Ap`hpdp„ Aph¡ R>¡. s¡_¡ S> Ap`Z¡ L$gpC L$fhu A¡d L$luA¡ 
R>uA¡. MhpZ_p L$pfZ¡ sp„bp_p A_¡ r`Ñm_p hpkZp¡ `f gugp f„N_p¡ \f S>dp \pe R>¡. Ap gugp f„N_p¡ \f T¡fu lp¡e 
R>¡. Aphp hpkZdp„ R>pi, L$Y$u hN¡f¡ fpMsp s¡ Mfpb \C Åe R>¡. s¡_¡ AV$L$phhp dpV¡$ S> L$gpC L$fhpdp„ Aph¡ R>¡. 

 v$p.s. Äepf¡ A¡ëeyrdr_ed_y„ ^_^°yhug¡`_ 
L$fhpdp„ Aph¡ R>¡. Ðepf¡ s¡_p `f s¥epf \e¡gp           
A¡ëeyrdr_ed Ap¡¼kpCX$_p `psmp \f_¡ L$pfZ¡ s¡_u 
_uQ¡_p A¡ëeyrdr_ed_p¡ Ap¡[¼kS>_ A_¡ ̀ pZu kp\¡_p¡ 
k„`L®$ AV$L$phu iL$pe R>¡. Apd Ðepf bpv$ \_pf 
Ap¡[¼kX$uL$fZ fp¡L$hpdp„ Aph¡ R>¡. ^_^°yhug¡`_ L$fsu 
hMs¡ Ap¡¼kpCX$_p¡ \f h^y ÅX$p¡ L$fu_¡ k„fnZ h^pf¡ 
h^pfu iL$pe R>¡. 

3. ^_^°yhug¡`_ (Anodiszation) 
 Ap ̀ Ý^rsdp„ sp„by, A¡ëeyrdr_ed, S>¡hu ̂ psyAp¡ ̀ f rhÛys rhOV$_ Üpfp s¡d_p„ ̀ f Ap¡¼kpBX$_p¡ ̀ psmp¡ A_¡ 
dS>b|s \f Ap`hpdp„ Aph¡ R>¡. s¡ dpV¡$ sp„bp A\hp A¡ëeyrdr_ed_u hõsy ̂ _pN° sfuL¡$ h`fpe R>¡. Ap Ap¡¼kpCX$_p¡ 
g¡` `©óW$cpN `f v$f¡L$ S>ÁepA¡ A¡L$ kfMp¡ lp¡hp\u ^psy_y„ MhpZ fp¡L$hp dpV¡$ D`ep¡Nu _uhX¡$ R>¡. 

dNS> Qgphp¡.

rhÛys `|fhW$p¡

F>ZpN°

^_pN°

këãe|qfL$ A¡rkX$

8.16 ^_^°yhug¡`_

-
-
-

-
-- - -

-
--
--
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b¸V$fu

F>ZpN° 
QdQu

Qp„v$u_p¡ 
^_pN°

8.17 $rhÛys rhg¡`_

8.18  rhrh^ rk½$p

4. rhÛys rhg¡`_ (Electeroplating) 
 Ap ̀ Ý^rsdp„ rhÛys ̀ ©Õ\L$fZ Üpfp h^y q¾$epiug ̂ psy 
D`f Ap¡R>u q¾$epiug ^psy_p¡ \f Ap`hpdp„ Aph¡ R>¡. Qp„v$u_y„ 
rhg¡`_ L$f¡gp QdQp, kp¡_pf_y„ rhg¡`_ L$f¡gp v$pNu_p rhÛys 
rhg¡`__p Dv$plfZp¡ R>¡.
5. k„rdîuL$fZ (Alloying) 
 ApS>_p kdedp„ ^psy_u dp¡V$p cpN_u hõsyAp¡ 
k„rdî õhê$`_u lp¡e R>¡. s¡_u `pR>m_p¡ l¡sy ^psy_p 
MhpZ_u suh°sp Ap¡R>u L$fhu R>¡. A¡L$ ^psydp„ Qp¡½$k 
âdpZdp„ AÞe ^psy A\hp A^psy d¡mhu_¡ s¥epf \sp 
A¡L$fk rdîZ_¡ k„rdîZ L$l¡hpdp„ Aph¡ R>¡. v$p.s. bp¡ÞT 
A¡ 90% sp„by A_¡ 10% L$gpCdp„\u s¥epf L$f¡g rdîZ 
R>¡. b°p¡ÞT_p `|smp Qp¡dpkpdp„ `Z kpfp fl¡ R>¡. lhp-
`pZu_p X$pO _ `X¡$ A_¡ L$V$pe _l] s¡hy„ õV$ug 74% gp¡l, 
18% ¾$p¡rdAd A_¡ 8% L$pb®_dp„\u s¥epf L$f¡g k„rdîZ 
R>¡ A¡ S> âdpZ ApS>L$pg rk½$p b_phhp dpV¡$ rhrióV$ 
âL$pf_p k„rdîZ s¥epf L$fhpdp„ Aph¡ R>¡. 

 k„rdîZdp„ Äepf¡ `pfp_p¡ D`ep¡N L$fhpdp„ Aph¡ Ðepf¡ s¡_¡ `pfv¹$k„rdîZ (Amalgam) L$l¡hpdp„ Aph¡ 
R>¡. kp¡qX$Ad AdpëNd, tTL$ AdpëNd hN¡f¡. fS>s `pfv$ k„rdîZ_p¡ D`ep¡N dp¡V¡$ cpN¡ v„$sh¥Û (X¡$[ÞV$õV$) 
L$f¡ R>¡. kyhZ® `pfv¹$k„rdîZ_p¡ D`ep¡N kp¡_p_p r_óL$j®Z dpV¡$ L$fhpdp„ Aph¡ R>¡. 

1. v¥$r_L$ Æh_dp„ h`fpsp rhrh^ k„rdîZ ¼ep R>¡ ? s¡_p¡ D`ep¡N ¼ep„ L$fhpdp„ 
Aph¡ R>¡ ? 

2. rk½$p b_phhp dpV¡$ h`fpsp k„rdîZdp„ ¼ep¡ NyZ^d® lp¡hp¡ AphíeL$ R>¡?

1. _pd gMp¡. 
 A. kp¡X$uAd_y„ `pfp kp\¡_y„ k„rdîZ 
 Ap. A¡ëeyrdr_ed_u kpdpÞe L$pQu ^psy_y„ 

AÏk|Ó 
 B. A¡rkX$ A_¡ b¡CT b„_¡ kp\¡ âq¾$ep L$fu_¡ 

npf A_¡ `pZu s¥epf L$f_pf Ap¡¼kpCX$ 
 C. L$pQu ^psy v$mhp dpV¡$ h`fpsy„ kp^_ 
 D. rhÛys kyhplL$ ^psy 
 E. Ddv$p ^psyAp¡_¡ Ap¡Npm_pf âq¾$eL$  

2. `v$p\® A_¡ NyZ^d®_p Å¡X$L$p Å¡X$p¡.
 `v$p\®  NyZ^d® 
 A.  KBr 1. Ähg_iug 
 Ap. kp¡_y„ 2. `pZudp„ Öpìe 
 B. N„^L$  3. fpkperZL$ âq¾$ep \su _\u
 C.  r_Ap¡_  4.  DÃQ sÞesp 

dprlsu d¡mhp¡.

õhpÝepe

iy„ sd¡ ÅZp¡ R>p¡ ? 
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9. _uQ¡_u OV$_p dpV¡$ fpkperZL$ âq¾$ep gMp¡.
 A. A¡ëeyrdr_ed lhp_p k„`L®$dp„ Aphsp 
 Ap. L$p¸`f këa¡V$_p S>gue ÖphZdp„ gp¡M„X$_p¡ 

c|L$p¡ _pMsp. 
 B. a¡qfL$ Ap¡¼kpCX$_u A¡ëeyrdr_ed kp\¡ \su 

âq¾$ep
 C. A¡ëeyrd_p_y„ rhÛys `©Õ\L$fZ L$fsp„
 E. tTL$ Ap¡¼kpCX$_¡ kp¥çe lpeX²$p¡¼gp¡fuL$ 

A¡rkX$dp„ Ap¡Npmsp. 
10. _uQ¡_y„ rh^p_ âÐe¡L$ `ep®e A_ykpf `|Z® L$fp¡. 
 A¡ëeyqdr_ed_p r_óL$j®Zdp„ .... 
 A. bp¡¼kpBV$dp„ fl¡gp OV$L$, d©v$p AiyqÙ 
 Ap. L$pQu ^psy_p kL¡$ÞÖL$fZdp„ r_npg__p¡ 

D`ep¡N 
 B. lp¸g_u `Ý^rs\u bp¡¼kpBV$_y„ A¡ëeyrd_pdp„ 

ê$`p„sf L$fhp_u fpkperZL$ âq¾$ep 
 C. A¡ëeyrdr_ed_u L$pQu ^psy_¡ suh° L$p¡[õV$L$ 

kp¡X$p kp\¡ DóZsp Ap`sp 
11. Cu, Zn, Ca, Mg, Fe, Na, Li  Ap ^psyAp¡_y„ 

q¾$epiug, dÝed q¾$epiug A_¡ Ap¡R>u q¾$epiug 
^psyAp¡dp„ hN}L$fZ L$fp¡.

D`¾$d :  
  ^psy_p hpkZp¡ A_¡ ^psy_u rhrh^ hõsyAp¡_p¡ 

k„N°l L$fp¡. âep¡Nipmpdp„ rinL$_p dpN®v$i®_ 
l¡W$m s¡d_¡ QL$QqL$s L$fhp k„v$c£ L©$rs L$fp¡. 

3. _uQ¡ Ap`¡gu ^psy_¡ s¡d_u L$pQu ^psy kp\¡ Å¡X$p¡. 
   "A' S|>\  "b' S|>\
 A.  bp¡¼kpCV$$ 1. `pfp¡
 b.  L¸$rkV$fpCV$ 2. A¡ëeyrdr_ed 
 B.  rk_pbpf 3. L$gpC
4.  k„op õ`óV$ L$fp¡. 
 A. ^psy rhop_  Ap. L$pQu ^psy 
 B. Mr_S>  C. d©v$p Aiy[Ý^ 
5.  h¥opr_L$ L$pfZp¡ gMp¡. 
 A. gugp \e¡gp sp„bp_p hpkZ_¡ kpa L$fhp dpV¡$ 

g]by A\hp Apdgu_p¡ D`ep¡N L$fhpdp„ 
Aph¡ R>¡. 

 Ap. kpdpÞe fus¡ Aper_L$ k„ep¡S>_p¡_p ÖphZp„L$ 
KQp lp¡e R>¡. 

 B.  kp¡X$uAd_¡ L¡$fp¡ku_dp„ fpMhpdp„ Aph¡ R>¡. 
 C. auZàgh_dp„ `pC_ h©n_y„ s¡g hp`fhpdp„ 

Aph¡ R>¡. 
 D. A¡ëeyrd_p_p rhÛys rhOV$_ hMs¡ kde¡ 

kde¡ ^_pN° bv$ghp¡ AphíeL$ R>¡. 
6. sp„bp_p rk½$p rkëhf _peV²¡$V$_p ÖphZdp„ 

X|$bpX$sp, \p¡X$u hpfdp„ s¡ QL$QqL$s v¡$Mpe R>¡. Aphy„ 
ip\u \pe R>¡ ? fpkperZL$ kduL$fZ gMp¡.

7. "A' ^psy_y„ Bg¡¼V²$p¡_ k„ê$`Z 2,8,1 R>¡. "b' 
^psy_y„ Bg¡¼V²$p¡_ k„ê$`Z 2,8,8,2 R>¡. Ap b„_¡ 
^psydp„\u L$C ^psy h^pf¡ q¾$epiug R>¡. A¡d_u 
kp¥çe lpeX²$p¡¼gp¡fuL$ A¡rkX$ (HCl) kp\¡ \su 
âq¾$ep gMp¡. 

8. _pdr_v£$ris ApL©$rs v$p¡fp¡. 
 A. Qy„bL$ue `©Õ\L$fZ 
 Ap. auZàgh_ `Ý^rs 
 B. A¡ëeyrd_p_y„ rhÛys `©Õ\L$fZ. 
 C. S>gi[¼s `f Ap^pqfs `©Õ\L$fZ

²²²
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1. k„ep¡S>_p¡_p âL$pf L$ep?
2. AÞ_`v$p\®, v$p¡fp, L$pNm, Ap¥j^, gpL$Xy„$, I^Z S>¡hu fp¡S> h`fpsu hõsy A_¡L$ 

k„ep¡S>_p¡\u b_¡gu R>¡.  Ap k„ep¡S>_p¡dp„ fl¡gp kpdpÞe OV$L$ d|mÖìep¡ L$ep?

Ap k¡[ÞÖe k„ep¡S>_p¡\u b_¡gu lp¡e R>¡. b^p k¡[ÞÖe k„ep¡S>_dp„ Ars AphíeL$ d|mÖìe A¡V$g¡ L$pb®_. Apif¡ 
200 hj® `l¡gp A¡hy„ d_psy„ L¡$ k¡[ÞÖe k„ep¡S>_p¡ âÐen ê$`¡ A\hp AâÐen ê$`¡ kÆhp¡dp„\u S> dm¡ R>¡. `f„sy 
âep¡Nipmpdp„ Ak¡[ÞÖe k„ep¡S>_dp„\u k¡[ÞÖe k„ep¡S>_ eyqfep_y„ r_dp®Z \ep bpv$ k¡[ÞÖe k„ep¡S>_p¡_u _hu 
Ap¡mM - L$pb®r_L$ k„ep¡S>_ ê$`¡ s¥epf \C. OV$L$ d|mÖìe L$pb®_ lp¡e s¡hp b^p k„ep¡S>_p¡_¡ L$pb®r_L$ k„ep¡S>_p¡ 
L$l¡hpe R>¡. `f„sy L$pb®__p Ak¡[ÞÖe k„ep¡S>_p¡ L$pb®_ X$peAp¡¼kpCX, L$pb®_ dp¡_p¡¼kpCX$, L$pbp®CX$ npf,        
L$pbp£_¡V$ npf A_¡ bpeL$pbp£_¡V$ npf s¡dp„ A`hpv$ ê$` R>¡. 

L$pb®r_L$ k„ep¡S>_p¡ hÃQ¡_p¡ b„^ (Bonds in Carbon compounds)
 `pR>gp ^p¡fZdp„ sd¡ Aper_L$ k„ep¡S>_p¡_p NyZ^d® iuMu Nep R>p¡. sd¡ ÅZp¡ R>p¡ L¡$ Aper_L$ k„ep¡S>_p¡_p 
ÖphZp„L$ A_¡ DÐL$g_p„L$ KQp lp¡e R>¡ A_¡ Ap¡Nm¡gu s¡dS> ÖphZ [õ\rsdp„ Aper_L$ k„ep¡S>_p¡ rhÛyshplL$ lp¡e 
R>¡. s¡dS> Aper_L$ k„ep¡S>_p¡_p Ap NyZ^d® s¡d_p Aper_L$ b„^_p Ap^pf¡ õ`óV$ \pe R>¡ s¡ `Z sd¡ Å¡ey„. L$p¡óV$L$ 
9.1 dp„ L¡$V$gp„L$ L$pb®r_L$ k„ep¡S>_p¡_p ÖphZp„L$ A_¡ DÐL$g_p„L$ Ap`¡gp R>¡. Aper_L$ k„ep¡S>_p¡_u syg_pdp„ Ap d|ëe 
h^pf¡ R>¡ L¡$ Ap¡Ry>„ ? 

1. fpkperZL$ b„^ A¡V$g¡ iy„ ? 
2. d|mÖìe_p¡ A¡L$ AÏ S>¡V$gp fpkperZL$ b„^ s¥epf L$f¡ R>¡ s¡ 

k„¿ep_¡ iy„ L$l¡hpe R>¡ ?
3. fpkperZL$ b„^_p b¡ dlÒh_p âL$pf ¼ep ? 

Ø    L$pb®r_L$ k„ep¡S>_p¡ hÃQ¡_p¡ b„^ Ø    L$pb®_ : A¡L$ blzdyMu d|mÖìe
Ø    lpeX²$p¡L$pb®_, q¾$epÐdL$ kd|l A_¡ kdÅs î¡Zu   Ø L$pb®r_L$ k„ep¡S>_p¡_y„ _pdL$fZ
Ø    L$pb®r_L$ k„ep¡S>_p¡_p fpkperZL$ NyZ^d®           Ø b©lv$ AÏ A_¡ blzgL$p¡

9. L$pb®_ k„ep¡S>_p¡

3. L$pb®_ d|mÖìe Aphs®_ L$p¡W$p_p L$ep NZdp„ Aph¡gy„ R>¡? L$pb®__y„ Bg¡¼V²$p¡_ k„ê$`Z gMp¡. L$pb®__p¡ b„^_p„L$ 
L¡$V$gp¡ s¡ L$lp¡? 

  `pR>gp ^p¡fZdp„ Ap`Z¡ Å¡ey„ L¡$ k„ep¡S>_p¡_p b¡ dlÒh_p âL$pf R>¡ k¡[ÞÖe k„ep¡S>_p¡ A_¡ Ak¡[ÞÖe 
k„ep¡S>_p¡. ̂ psy A_¡ L$pQ/dpV$u\u b_¡gu hõsy_¡ bpSy>A¡ d|L$uA¡ sp¡ AÞ_`v$p\®\u I^Z ky^u_u A_¡L$ hõsyAp¡ 

k„ep¡S>_$ ÖphZp„L 0C DÐL$g_p„L$ 0C

rd\¡_ (CH4)
B\¡_pµg (C2H5OH)
¼gp¡fp¡apd® (CHCl3)

A¡k¡qV$L$ A¡rkX$ (CH3COOH)

- 183
- 117
- 64
   17

- 162
   78
   61

   118

 kpdpÞefus¡ L$pb®r_L$ k„ep¡S>_p¡_p¡ 
DÐL$g_p„L$ 300 0C L$fsp Ap¡R>p¡ Å¡hp dm¡ 
R>¡. A¡_p `f\u Ýep_dp„ Aph¡ R>¡ L¡$ L$pb®r_L$ 
k„ep¡S>_p¡dp„ Ap„sf Ap[ÎhL$ ApL$j®Z bm 
nuZ lp¡e R>¡. 
 `pR>gp ^p¡fZdp„ sd¡ rhrh^ ÖphZp¡_u 
rhÛys hplL$sp_y„ `qfnZ L$e¯y Ðepf¡ ÁgyL$p¡T 
A_¡ eyqfepdp„ rhÛyshplL$sp _\u s¡ S>Zpey„. 
kpdpÞe ̀ Z¡ dp¡V$p cpN_p L$pb®r_L$ k„ep¡S>_p¡ 
rhÛys AhplL$ lp¡hp_y„ S>Zpe R>¡. Ap_p 
`f\u Ýep_dp„ Aph¡ R>¡ L¡$ dp¡V$p cpN_p      
L$pb®r_L$ k„ep¡S>_p¡_u k„fQ_pdp„ Aper_L$ 
b„^_p¡ Acph R>¡. A¡_p¡ A\® A¡ R>¡ L¡$          
L$pb®r_L$ k„ep¡S>_p¡dp„_p fpkperZL$ b„^_¡ 
L$pfZ¡ Ape_p¡ r_dp®Z \sp _\u.

9.1 L¡$V$gp„L$ L$pb®r_L$ k„ep¡S>_p¡_p ÖphZp„L$ A_¡ DÐL$g_p„L$ 

epv$ L$fp¡.

L$lp¡ Å¡CA¡ !
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 `pR>gp ^p¡fZdp„ sd¡ d|mÖìep¡_y„ Bg¡¼V²$p¡_ k„ê$`Z A_¡ b„^_p„L$ hÃQ¡_p¡ klk„b„^ s¡d S> Aper_L$ b„^ A_¡ 
klk„ep¡S>L$ b„^ rhi¡ Aæepk L$ep£ R>¡. L$pb®_ AÏ_y„ Bg¡¼V²$p¡_ k„ê$`Z A_¡ s¥epf \_pfp klk„ep¡S>L$ b„^_p 
k„v$c®_u `pð®c|rd Å¡CA¡.  (Sy>Ap¡ L$p¡óV$L$ 9.2) 

9.2 L$pb®_ b„^ s¥epf \hp_u `pïh®c|rd

L$pb®_ AZy Bg¡¼V$p¡_ k„ê$`Z b„^_p„L$ Bg¡¼V²$p¡__u k„¿ep
kp¥\u _ÆL$_p¡ Ddv$phpey A_¡ Bg¡¼V²$p¡_ k„ê$`Z

He Ne

6C 2, 4 4 2 2,8

A¡L$b„^

H : H
9.3 lpeX²$p¡S>_ AÏ_p A¡L$b„^_u Bg¡¼V²$p¡_-V$`L$p„ k„fQ_p A_¡ f¡Mp k„fQ_p

 sd¡ Å¡ey„ L¡$ A¡L$ AÏ_¡ b„^ s¥epf L$fhp dpV¡$ S>¡ â¡fL$ i[¼s lp¡e R>¡ s¡ kp¥\u _ÆL$_p Ddv$phpey_y„ õ\peu 
Bg¡¼V²$p¡_ k„ê$`Z d¡mhu [õ\fsp âpàs L$fhu. L$pb®__u blpf_u L$npdp„ 4 Bg¡¼V²$p¡_ lp¡hp\u Ddv$phpey k„ê$`Z  
d¡mhhp_p L$pb®_ dpV¡$ A_¡L$ `ep®eu dpNp£ lp¡C iL¡$ R>¡. 
(i) blpf_u L$npdp„\u A¡L$ `R>u A¡L$ Qpf¡e Bg¡¼V²$p¡_ Nydphu_¡ Ddv$phpey rlrged_y„  (He) k„ê$`Z d¡mhhy„ : Ap 

`Ý^rsdp„ v$f¡L$ Bg¡¼V²$p¡_ Nydpìep bpv$ AÏ `f_p¡ Ly$g ^_cpf h^sp¡ Åe R>¡. s¡\u bpL$u_p Bg¡¼V²$p¡_ Nydphhp 
dpV¡$ h^y DÅ®_u S>ê$f `X¡$ R>¡ A_¡ A¡ `l¡gp L$fsp„ h^y dyíL¡$g b_¡ R>¡. A¡ rkhpe Ap âq¾$ep_p A„s¡ s¥epf \_pf 
C4+ ^_ Ape__¡ Ddv$phpey_y„ k„ê$`Z lp¡hp R>sp s¡_p _p_p L$v$ `f fl¡gp DÃQ cpf_¡ L$pfZ¡ s¡ Aõ\peu b_¡ 
R>¡. dpV¡$ L$pb®__p¡ AÏ Ddv$phpey_y„ k„ê$`Z d¡mhhp dpV¡$ Ap dpN® õhuL$pfsp¡ _\u. 

(ii) blpf\u L$npdp„ A¡L$ `R>u A¡L$ Qpf Bg¡¼V²$p¡_ õhuL$pfu_¡ Ddv$phpey r_Ap¡_ (Ne)_y„ õ\peu k„ê$`Z d¡mhhy„ : 
Ap `Ý^rsdp„ v$f¡L$ _hp¡ Bg¡¼V²$p¡_ õhuL$pep® bpv$ L$pb®_ AÏ `f_p¡ Ly$g F>Zcpf h^sp¡ Åe R>¡. s¡\u `R>u_p¡ 
Bg¡¼V²$p¡_ õhuL$pfsu hMs¡ h^sp S>sp A`pL$j®Z bm_¡ dps L$fhp dpV¡$ h^y DÅ®_u S>ê$f `X$¡ R>¡ A_¡ s¡ L$pd 
h^y dyíL¡g b_¡ R>¡. A¡ rkhpe Ap âq¾$epdp„ A„s¡ s¥epf \_pfp C4- F>Z Ape__¡ Ddv$phpey_y„ k„ê$`Z lp¡hp 
R>sp„ s¡ Aõ\peu lp¡e R>¡. L$pfZ L¡$ s¡dp„ L¡$ÞÖ `f_p +6 ^_cpf dpV¡$ ApSy>bpSy>_p 10 Bg¡¼V²$p¡__¡ `L$X$u fpM-
hp dyíL¡$g b_¡ R>¡. s¡dS> C4- F>Z Ape_ _p_p L$v$ ̀ f_p DÃQcpf_¡ L$pfZ¡ Aõ\peu b_¡ R>¡. s¡\u Ddv$phpey_y„ 
k„ê$`Z d¡mhhp dpV¡$ L$pb®_ AÏ Ap dpN® g¡sp _\u. 

(iii) blpf_u L$np_p Qpf Bg¡¼V²$p¡__u buÅ AÏ_p Qpf b„̂ _p„L$ Bg¡¼V²$p¡_ kp\¡ cpNuv$pfu (sharing) L$fu_¡ r_Ap¡__y„ 
k„ê$`Z âpàs L$fhy„ : Ap `Ý^rsdp„ b¡ AÏ A¡L$buÅ kp\¡ b„^_p„L$ Bg¡¼V²$p¡__u cpNuv$pfu L$f¡ R>¡. S>¡dp„    
cpNuv$pfu \e¡gp Bg¡¼V²$p¡_ b„_¡ AZy_u blpf_u L$np_y„ `fõ`f ìep`_ \sp„ s¡dp„ cpNuv$pfu L$f¡gp Bg¡¼V²$p¡_ 
kdpe R>¡. s¡\u b„_¡ AÏ Ddv$phpey_y„ k„ê$`Z d¡mh¡ R>¡ A_¡ L$p¡C`Z AÏ `f h^pfp_p¡ rhÛyscpf r_dp®Z    
\sp¡ _\u. A¡V$g¡ L¡$ rhÛys ×[óV$A¡ AÏ Dv$pku_ fl¡ R>¡ A_¡ [õ\fsp âpàs L$f¡ R>¡. s¡\u Ddv$phpey_y„ k„ê$̀ Z 
d¡mhhp dpV¡$ L$pb®__p¡ AÏ Ap dpN® g¡ R>¡.

  b„_¡ AÏdp„ b„̂ _p„L$ Bg¡¼V²$p¡__u cpNuv$pfu\u S>¡ fpkperZL$ b„̂  s¥epf \pe R>¡ s¡_¡ klk„ep¡S>L$ b„̂  L$l¡hpe R>¡. 
 klk„ep¡S>L$ b„^_y„ f¡MpV$_ õ`óV$ L$fhp dpV¡$ Bg¡¼V²$p¡_ - V$`L$p„ k„fQ_p v$p¡fhpdp„ Aph¡ R>¡. Ap ̀ Ý^rsdp„ AÏ_u 
k„op afs¡ hsy®m v$p¡fu_¡ s¡dp„ v$f¡L$ b„^_p„L$ Bg¡¼V²$p¡_ V$`L$p„ hX¡$ A\hp awg hX¡$ v$ip®hhpdp„ Aph¡ R>¡. A¡L$ AZyA¡ buÅ 
AZy kp\¡ L$f¡gp¡ klk„ep¡S>L$ b„^ v$ip®hhp dpV¡$ b„_¡ AÏ_u k„op afs¡ hsy®m v$p¡fu_¡ s¡ A¡L$buÅ_¡ R>¡v¡$ R>¡ s¡d 
v$ip®hpe R>¡. R>¡v$sp hsy®mp¡_p `fõ`f ìep`_ \e¡gp kpdpÞe cpNdp„ cpNuv$pfu L$f¡gp Bg¡¼V²$p¡_ V$`L$p„ A\hp awgp¡ hX¡$ 
v$ip®hpe R>¡. cpNuv$pfu L$f¡g Bg¡¼V²$p¡__u A¡L$ Å¡X$ A¡V$g¡ A¡L$ klk„ep¡S>L$ b„^. hsy®m v$p¡ep® rkhpe `Z Bg¡¼V²$p¡_-
V$`L$p„ k„fQ_p L$fpe R>¡ A_¡ b¡ AÏ_u k„op_¡ Å¡X$su A¡L$ _p_u f¡Mp hX¡$ `Z klk„ep¡S>L$ b„^ v$ip®hpe R>¡¡. f¡Mp 
k„fQ_p_¡ S> fQ_p k|Ó `Z L$l¡hpe R>¡.
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dNS> Qgphp¡.

  klk„ep¡S>L$ b„^\u s¥epf \sp AÏ_y„ kp¥\u kfm Dv$plfZ A¡V$g¡ L¡$ lpeX²$p¡S>_ `fdpZy â\d Å¡CA¡. sd¡ 
`l¡gp S> Å¡C Nep R>p¡ L¡$ lpeX²$p¡S>__p¡ `fdpÏ¾$dp„L$ 1 lp¡hp\u s¡_p AÏdp„ K L$npdp„ 1 Bg¡¼V²$p¡_ lp¡e R>¡. K L$np 
`|Z® cfu_¡ rlrged(He)_y„ k„ê$`Z d¡mhhp dpV¡$ s¡_¡ lSy> A¡L$ Bg¡¼V²$p¡__u S>ê$f lp¡e R>¡. s¡\u b¡ lpeX²$p¡S>_ AÏ 
s¡d_p Bg¡¼V²$p¡__u A¡L$buÅ kp\¡ cpNuv$pfu L$f¡ R>¡ A_¡ lpeX²$p¡S>__p¡ H2`fdpZy s¥epf \pe R>¡. b¡ lpeX²$p¡S>_ 
AÏdp„ b¡ Bg¡¼V²$p¡__u cpNuv$pfu\u A¡L$ klk„ep¡S>L$ b„^ A¡V$g¡ L¡$ A¡L$ b„^ s¥epf \pe R>¡. (Sy>Ap¡ ApL©$rs 9.3) 
 b¡ Ap¡[¼kS>_ AÏ_p fpkperZL$ k„ep¡S>_\u O2 `fdpZy s¥epf \pe R>¡. Äepf¡ b¡ _peV²$p¡S>_ AÏ_p               
fpkperZL$ k„ep¡S>_\u N2 `fdpZy s¥epf \pe R>¡. Ap b„_¡ `fdpZy_u k„fQ_p_y„ Bg¡¼V²$p¡_-V$`L$p k„fQ_p 
`Ý^rs\u f¡MpV$_ L$fsp õ`óV$ \pe R>¡ L¡$ O2 `fdpZydp„ b¡ Ap¡[¼kS>_ AÏ A¡L$buÅ kp\¡ b¡ klk„ep¡S>L$ b„^ 
A¡V$g¡ L¡$ qÜb„^\u Å¡X$pe¡gp R>¡. N2 `fdpZydp„ b¡ _peV²$p¡S>_ AÏ A¡L$buÅ kp\¡ ÓZ klk„ep¡S>L$ b„^ A¡V$g¡ L¡$ 
rÓb„^\u Å¡X$pe¡gp R>¡. (Sy>Ap¡ ApL©$rs 9.4) 

   lh¡ L$pb®r_L$ k„ep¡S>_ rd\¡_ (CH4) _p¡ rhQpf      
L$fuA¡. `pR>gp ^p¡fZdp„ sd¡ rd\¡__u âp[às, NyZ^d® 
A_¡ D`ep¡N rhi¡ \p¡X$u dprlsu d¡mhu R>¡. lh¡ rd\¡_ 
AÏ_u k„fQ_p Å¡BA¡. Ap`Z¡ ldZp„ Å¡ey„ L¡$ Qpf b„^_p„L$ 
Bg¡¼V²$p¡__u dv$v$\u L$pb®__p¡ AÏ Qpf klk„ep¡S>L$ b„^ 
s¥epf L$fu_¡ kp¥\u _ÆL$_p Ddv$phpey r_Ap¸__y„ (Ne) 
k„ê$`Z d¡mh¡ R>¡ A_¡ [õ\fsp âpàs L$f¡ R>¡. rd\¡__u 
Bg¡¼V²$p¡_-V$`L$p k„fQ_p s¡dS> f¡Mp k„fQ_p ApL©$rs 9.5dp„ 

v$ip®h¡g R>¡. 

 L$pb®r_L$ k„ep¡S>_p¡_u fQ_p kdS>hp dpV¡$ rhrh^ 
âL$pf_p âpê$`_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. ApL©$rs 
9.6dp„ rd\¡_ AÏ_u "v$X$p¡-L$p„X$u' A_¡ "AhL$pi- 
ìep`' A¡hp b¡ âpê$`p¡ v$ip®ìep R>¡.

9.4 qÜb„^ A_¡ rÓb„^

qÜb„^ Ap¡[¼kS>__p b¡ AÏ

rÓb„^

1. ¼gp¡qf__p¡ `fdpÏ¾$dp„L$ 17 R>¡. ¼gp¡qf_ 
AÏ_u bpüsd L$npdp„_p Bg¡¼V²$p¡__u k„¿ep 
L¡$V$gu li¡ ? 

2. ¼gp¡qf__y„ AÏk|Ó Cl2 R>¡. ¼gp¡qf__p AÏ_u 
Bg¡¼V²$p¡_-V$`L$p k„fQ_p A_¡ f¡Mp k„fQ_p_y„ 
f¡MpV$_ L$fp¡. 

3. `pZu_y„ AÏk|Ó H2O R>¡. Ap rÓAÏ-
`fdpÏ_u Bg¡¼V²$p¡_-V$`L$p k„fQ_p A_¡ f¡Mp 
k„fQ_p v$p¡fp¡. (Ap¡[¼kS>_ AÏ_p Bg¡¼V²$p¡_ 
dpV¡$ V$`L$p A_¡ lpeX²$p¡S>__p AÏ_p Bg¡¼V²$p¡_ 
dpV¡$ awg _p¡ D`ep¡N L$fp¡.) 

4.  Adp¡r_ep_y„ AÏk|Ó NH3 R>¡. Adp¡r_ep 
dpV¡$ Bg¡¼V²$p¡_ - V$`L$p k„fQ_p A_¡ f¡Mp 
k„fQ_p v$p¡fp¡. 

dNS> Qgphp¡.

::
::

::
::

: :

1. L$pb®_ X$peAp¡¼kpCX$_y„ `fdpÏk|Ó  CO2 R>¡. s¡ `f\u s¡_u Bg¡¼V²$p¡_-V$`L$p 
k„fQ_p (hsy®m frls) A_¡ f¡Mp k„fQ_p_y„ f¡MpV$_ L$fp¡. 

2.  CO2 dp„ C AÏ A_¡ v$f¡L$ O AÏ ¼ep b„^\u Å¡X$pe¡gp R>¡ ? 
3. N„^L$_y„ `fdpZyk|Ó S8 R>¡. S>¡dp„ N„^L$_p ApW$ AÏ A¡L$buÅ_¡ Å¡X$pC_¡ A¡L$ hge s¥epf \pe R>¡. S8 dpV¡$ 

Bg¡¼V²$p¡_-V$`L$p k„fQ_p (hsy®m v$ip®ìep rh_p) v$p¡fp¡. 

iy„ sd¡ ÅZp¡ R>p¡ ? 
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9.6  rd\¡_ `fdpÏ_p âpê$`

rd\¡_ f¡Ï

Qpf lpeX²$p¡S>__p AÏ 
A_¡ A¡L$ L$pb®__p¡ AÏ klk„ep¡S>L$ b„^

9.5  rd\¡_ `fdpÏ k„fQ_p A_¡ Bg¡¼V²$p¡_ V$`L$p„ k„fQ_p

v$X$p¡-L$p„X$u âpê$`

AhL$pi-ìep` âpê$`
L$pb®_ : A¡L$ blzdyMu d|mÖìe (Carbon : A Versatile Element)
 AÞe L¡$V$gpL$ d|mÖìep¡_u S>¡d S> L$pb®__p AÏ 
b„^_p„L$ Bg¡¼V²$p¡__u cpNuv$pfu L$fu_¡ klk„ep¡S>L$ b„^ 
s¥epf L$f¡ R>¡ s¡ Ap`Z¡ Å¡ey„. s¡d S> Ap`Z¡ kpv$p L$pb®r_L$ 
k„ep¡S>_ rd\¡__u k„fQ_p `Z Å¡C. `f„sy buÅ d|mÖìe 
L$fsp„ L$pb®_ A¡ fus¡ Sy>v$p¡ R>¡ L¡$ L$pb®_\u b_sp k„ep¡S>_p¡_u 
k„¿ep M|b h^pf¡ R>¡. iê$Apsdp„ Ap`Z¡ Å¡ey„ L¡$ ^psy A_¡ 
L$pQ/ dpV$u\u b_su hõsyAp¡ rkhpe_u AÞe b^u hõsy 
L$pb®_\u b_¡gu R>¡. kh® kÆh k©[óV$ L$pb®__p k„ep¡S>_p¡_u 
b_¡gu R>¡. Ap`Ï„ ifuf `Z L$pb®_\u b_¡gy„ R>¡. L$pb®_- 
dp„\u rd\¡_ S>¡hp _p_p ̀ fdpZy\u X$u.A¡_.A¡. S>¡hp âQ„X$ 
`fdpZy ky^u_p gpMp¡ âL$pf_p `fdpZy b_¡ R>¡. L$pb®r_L$ 
k„ep¡S>_p¡_p `fdpZyÖìedp__p¡ ìep` 1012 ky^u a¡gpe¡gp¡ 
R>¡. A¡_p¡ A\® A¡ R>¡ L¡$ L$pb®__p¡ `fdpZy dp¡V$u k„¿epdp„ 
A¡L$rÓs \C_¡ M|b dp¡V$p¡ `fdpZy s¥epf \pe R>¡. L$pb®__¡ 
Ap blzdyMu NyZ^d® ¼ep   L$pfZ¡ âpàs \pe R>¡ ? L$pb®__p 
klk„ep¡S>L$ b„^_p rhrióV$ õhê$`_¡ L$pfZ¡ L$pb®_ dp¡V$u 
k„¿epdp„ k„ep¡S>_p¡ s¥epf L$fu iL¡$ R>¡. Ap `f\u L$pb®__u 
_uQ¡ dyS>b_u rhrióV$sp Ýep_dp„ Aph¡ R>¡.  
A. L$pb®_dp„ buÅ L$pb®_ AÏ kp\¡ âbm klk„ep¡S>L$ 

b„^_u kp„L$m s¥epf L$fhp_u AqÜsue ndsp R>¡; 
s¡dp„\u dp¡V$p `fdpZy s¥epf \pe R>¡. L$pb®_ AÏ_p 
Ap NyZ^d®_¡ i©„Mgpb„^_/dprgL$pb„^_ i[¼s 
(Catenation power) L$l¡ R>¡. L$pb®r_L$ 
k„ep¡S>_p¡dp„ L$pb®_   `fdpZy_u dy¼s i©„Mgp A\hp 
bÝ^ i©„Mgp lp¡e R>¡. dy¼s i©„Mgp A¡ kfm i©„Mgp 
A\hp ipMue i©„Mgp lp¡C iL¡$. bÝ^ i©„Mgp A¡V$g¡ 
hgepL$pf fQ_p. b¡ L$pb®_ AÏ hÃQ¡_p¡ klk„ep¡S>L$ 
b„^ âbm lp¡hp\u õ\peu lp¡e R>¡ A_¡ Ap õ\peu 
âbm klk„ep¡S>L$ b„^_¡ L$pfZ¡ L$pb®__¡ i©„Mgp- 
b„^_ i[¼s âpàs \pe R>¡.

 ApS> ky^u ops L$pb®_ k„ep¡S>_p¡_u 
k„¿ep Apif¡ 10 v$kgn R>¡. Ap k„¿ep AÞe 
kh® d|mÖìep¡\u b_sp k„ep¡S>_p¡_u A¡L$rÓs 
k„¿ep L$fsp„ h^pf¡ R>¡. L$pb®r_L$ k„ep¡S>_p¡_p 
`fdpZyÖìedp__u ìep[às_y„ dp` 101 -1012 
R>¡. S>¡ L$p¡óV$L$ 9.7dp„ v$ip®ìey„ R>¡. 

1. lpeX²$p¡S>_ `¡fp¸¼kpBX$_y„ _uQ¡ Ap`¡gu 
âq¾$ep âdpZ¡ Ap`p¡Ap` rhOV$_ \pe 
R>¡. 

 H-O-O-H ®  2 H-O-H + O2 

 Ap `f\u O-O Ap klk„ep¡S>L$ b„^_u 
âbmsp rhi¡ sd¡ iy„ A_ydp_ bp„^ip¡ ? 

2. D`f_p Dv$plfZ `f\u Ap¡[¼kS>__¡ 
dprgL$pb„^_ i[¼s R>¡ A\hp L¡$hu fus¡ s¡ 
L$lp¡. 

dNS> Qgphp¡.
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Ap. b¡ L$pb®_ AÏ hÃQ¡ A¡L$, b¡ 
A\hp rÓ klk„ep¡S>L$ b„^ 
s¥epf \C iL¡$ R>¡. A¡_¡ S>     
A_y¾$d¡ A¡L$ b„^, qÜb„^ A_¡ 
rÓb„^ L$l¡hpe R>¡. A¡L$ b„^_u 
kp\¡ S> blzb„^ s¥epf L$fhp_u 
L$pb®_ AÏ_u ndsp_¡ L$pfZ¡ 
L$pb®_ k„ep¡S>_p¡_u k„¿ep h^u 
R>¡. 

  v$p.s. L$pb®__p b¡ AÏ_p 
D`ep¡N\u C\¡_ (CH3 - 
CH3), C\u_ (CH2 = CH2) 
A_¡ C\pC_ (CH º CH) 
A¡hp ÓZ lpeX²$p¡L$pb®_ 
k„ep¡S>_p¡ s¥epf \pe R>¡.

 L$pb®r_L$ k„ep¡S>_p¡ AÏÖìedp_
rd\¡_ CH4 (kp¥\u _p_p¡ L$pb®r_L$ k„ep¡S>_)  16 
fkp¡C dpV¡$ h`fpsp¡ N¸k (C3H8 + C4 H10)  44/58
b¢rT_ (C6 H6)  78
L$`|f C10H16O  152
`¡r_rkgu_ C16H18N2O4S  334
kpL$f C12H22O11  342
kp¡qX$Ad X$p¡X¡$kpCg b¢rT_ këap¸_¡V$ (A¡L$ A`dpS>®L$) 347
Qfbu  ~ 700
õV$pQ®   ~ 103

k¡ëeygp¡S>  ~ 105

âr\_  ~ 105

`p¸guA¡r\gu_  ~ 106

X$u.A¡_.A¡.  ~ 1012

9.7  L$pb®r_L$ k„ep¡S>_p¡ A_¡ `fdpÏÖìedp_
B. L$pb®__p¡ b„^_p„L$ 4 lp¡hp\u A¡L$ L$pb®_ AÏ AÞe Qpf (L$pb®_ A\hp AÞe) AÏ kp\¡ b„^ s¥epf L$fu iL¡$ R>¡. 

s¡dp„\u A_¡L$ k„ep¡S>_p¡ r_dp®Z \pe R>¡. L$pb®__p¡ S>¡_u kp\¡ b„^ s¥epf \ep¡ R>¡ s¡ AÏâdpZ¡ s¡ k„ep¡S>__¡ 
Sy>v$p Sy>v$p NyZ^d® lp¡e R>¡. v$p.s. lpeX²$p¡S>_ A_¡ ¼gp¡qf_ Ap b¡ A¡L$ b„^_p„L$ ^fphsp d|mÖìep¡ kp\¡ L$pb®__p 
A¡L$ AÏ_p b„^\u `p„Q Sy>v$p Sy>v$p k„ep¡S>_p¡ s¥epf \pe R>¡: CH4 , CH3Cl , CH2Cl2  , CHCl3 , CCl4 . Ap 
S> fus¡ L$pb®_ AÏ_p O, N, S, halogen, P hN¡f¡ d|mÖìep¡_p AÏ kp\¡ klk„ep¡S>L$ b„^ s¥epf \C_¡ A_¡L$ 
âL$pf_p L$pb®r_L$ k„ep¡S>_p¡ s¥epf \pe R>¡.   

C. L$pb®r_L$ k„ep¡S>_p¡_u k„¿eph©qÙ dpV¡$_u buÆ A¡L$ rhriô$sp L$pb®_dp„ R>¡. S>¡ R>¡ "kdOV$L$sp'. s¡ rhi¡ S>ëv$u S> 
Å¡Ciy„. 

lpeX²$p¡L$pb®_ : k„s©às A_¡ Ak„s©às (Hydrocarbons: Saturated and Unsaturated) 
 L$pb®r_L$ k„ep¡S>_p¡dp„ A_¡L$ d|mÖìep¡_p¡ kdph¡i lp¡e R>¡. OZp Mfp L$pb®r_L$ k„ep¡S>_p¡dp„ lpeX²$p¡S>__p¡       
kdph¡i h^y âdpZdp„ lp¡e R>¡. S>¡ k„ep¡S>_p¡dp„ dpÓ L$pb®_ A_¡ lpeX²$p¡S>_ Ap S> b¡ d|mÖìep¡ lp¡e R>¡ s¡_¡ 
lpeX²$p¡L$pb®_ L$l¡ R>¡. lpeX²$p¡L$pb®_ kp¥\u kfm A_¡ d|mc|s L$pb®r_L$ k„ep¡S>_p¡ R>¡. kp¥\u _p_p¡ lpeX²$p¡L$pb®_ 
A¡V$g¡ A¡L$ L$pb®__p¡ AÏ A_¡ Qpf lpeX²$p¡S>_ AÏ_p k„ep¡S>_\u b_¡gp¡ rd\¡_ (CH4). Ap`Z¡ rd\¡__u 
k„fQ_p `l¡gp S> Å¡C gu^u R>¡. C\¡_ `Z A¡L$ lpeX²$p¡L$pb®_ R>¡ S>¡_y„ `fdpZyk|Ó C2H6 R>¡. lpeX²$p¡L$pb®__y„  
fQ_pk|Ó gMhp_y„ `l¡gy„ `Nr\ey„ A¡V$g¡ L$pb®_ AÏ_¡ A¡L$buÅ kp\¡ A¡L$ b„^\u Å¡X$hp. buÅ `Nr\epdp„ Qpf 
b„^_p„L$ ^fphsp L$pb®__u bpL$u_p Cg¡¼V²$p¡__u S>ê$qfeps `|fu L$fhp dpV¡$ `fdpZyk|Ódp„_p lpeX²$p¡S>_ AÏ_p¡ 
D`ep¡N L$fhp¡. (ApL©$rs 9.8 Sy>Ap¡) ApL©$rs 9.9 dp„ C\¡__u Bg¡¼V²$p¡_ k„fQ_p b¡ `Ý^rs\u v$ip®h¡gu R>¡.
C\¡_  : `fdpZyk|Ó C2 H6

`Nr\ey„ 1 : b¡ L$pb®_ AÏ A¡L$b„^\u Å¡X$hp.    C - C
`Nr\ey„ 2 : Qpf b„̂ _p„L$ ̂ fphsp L$pb®_ AÏ_u S>ê$qfeps ̀ |fu L$fhp ̀ fdpZyk|Ódp„_p 6 lpeX²$p¡S>__p AÏ_p¡ D`ep¡N L$fhp¡. 

9.9. B\¡__u Bg¡¼V²$p¡_-V$`L$p k„fQ_p9.8 . B\¡__u f¡Mp k„fQ_p/fQ_pk|Ó
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Cr\_ A_¡ C\pC_ Ak„s©às lpeX²$p¡L$pb®_ R>¡. 
 S>¡d_u k„fQ_pdp„ L$pb®_-L$pb®_ hÃQ¡ qÜb„^ lp¡e R>¡ s¡hp Ak„s©às lpeX²$p¡L$pb®__¡ "AëL$u_' L$l¡hpe R>¡.    
S>¡d_u k„fQ_pdp„ L$pb®_-L$pb®_ rÓb„^ lp¡e R>¡ s¡hp Ak„`©às lpeX²$p¡L$pb®__¡ "AëL$pC_' L$l¡hpe R>¡. kpdpÞe `Z¡ 
Ak„s©às k„ep¡S>_p¡ k„s©às k„ep¡S>_p¡ L$fsp„ h^y q¾$epiug lp¡e R>¡.

L$pb®_ AÏ_u kfm i©„Mgp, ipMue i©„Mgp A_¡ hgep¡
 rd\¡_, B\¡_, âp¡`¡_ S>¡hp k„s©às lpeX²$p¡L$pb®__p fQ_pk|Ó_u syg_p L$fu Å¡CA¡. Ap fQ_p k|Ó `f\u A¡hy„ 
S>Zpe R>¡ L¡$ `fdpZy_p A„scp®Ndp„ A¡L$ A\hp A¡L$buÅ kp\¡ Å¡X$pe¡gp A_¡L$ L$pb®_ AÏ R>¡ A_¡ v$f¡L$ L$pb®_ 
`fdpZy_¡ Å¡X¡$gp¡ lpeX²$p¡S>_ `fdpZy `qfO_p cpNdp„ R>¡. A„scp®Ndp„ A¡L$buÅ_¡ Å¡X¡$gp¡ L$pb®_ AÏ A¡V$g¡ ÅZ¡ L¡$ 
AÏ_p¡ kd|l lp¡e. L$pb®_ AÏ_p kd|l\u L$pb®r_L$ k„ep¡S>__p AÏ_p¡ ApL$pf r_ròs \pe R>¡. 

 A¡L$ ̀ R>u A¡L$ L$pb®_ AÏ_¡ Å¡X$sp S>CA¡ sp¡ L$pb®_ AÏ_u kfm i©„Mgp s¥epf \pe R>¡. L$p¡ô$L$ 9.12 dp„ ̀ l¡gp 
õs„cdp„ L$pb®_ AÏ_u kfm i©„Mgp v$ip®hu R>¡. s¡dp„_p L$pb®_ AÏ_u Qpf b„^_p„L$ _u `|rs® \pe A¡ fus¡ s¡d_¡ 
lpeX²$p¡S>_ AÏ Å¡X$u_¡ k„b„r^s kfm i©„Mgp lpeX²$p¡L$pb®__y„ fQ_pk|Ó `|Z® L$fu_¡ s¡ buÅ õs„cdp„ gMp¡. A_¡ s¡_p 
`f\u dmsy„ `fdpZyk|Ó ÓuÅ õs„cdp„ gMp¡. Qp¡\p õs„cdp„ s¡ lpeX²$p¡L$pb®__y„ _pd R>¡. 

 C\¡_, âp¡`¡__p fQ_pk|Ó `f\u S>Zpe R>¡ L¡$ b^p AÏ_p b„^_p„L$_u `|rs® A¡L$ b„^\u \C R>¡. Aphp 
k„ep¡S>_p¡_¡ k„s©às lpeX²$p¡L$pb®_ L$l¡ R>¡. C\¡_, âp¡`¡_ A¡ k„s©às lpeX²$p¡L$pb®_ R>¡. k„s©às lpeX²$p¡L$pb®__¡ "AëL¡$_' 
`Z L$l¡hpe R>¡. 
 L$pb®__p b¡ AÏ ^fphsp buÅ b¡ lpeX²$p¡L$pb®_ R>¡, Cr\_ (C

2H4) A_¡ C\pB_ (C2H2). Cr\__y„ fQ_pk|Ó 
(f¡Mp k„fQ_p ) gMhp_u fus Å¡CA¡. (Sy>Ap¡ ApL©$rs 9.10)

âp¡`¡__y„ `fdpZyk|Ó C3H8 R>¡. sp¡ âp¡`¡__y„ fQ_pk|Ó s¥epf L$fp¡. 

Br\_  : `fdpZyk|Ó C2H4 
`Nr\ey„ 1  : L$pb®_ AÏ_¡ A¡L$b„^\u Å¡X$hp   C - C
`Nr\ey„ 2  : Qpf b„̂ _p„L$ ^fphsp L$pb®__p AÏ_u S>ê$qfeps_u |̀rs® dpV¡$ `fdpZyk|Ódp„_p 4 lpeX²$p¡S>__p¡ D`ep¡N 
     L$fhp¡. 

b„_¡ L$pb®_ AÏ_u b„^_p„L$_u `|rs® \su 
_\u. 

`Nr\ey„ 3  : b¡ L$pb®_ AÏ hÃQ¡ 
A¡L$ b„^_¡ bv$g¡ qÜb„^ L$fu_¡ Qpf 
b„^_p„L$_u S>ê$qfeps_u `|rs® L$fu 
iL$pe R>¡.

9.10  Br\__u f¡Mp k„fQ_p/ fQ_pk|Ó 9.11  Br\__u Cg¡¼V²$p¡_-V$`L$p k„fQ_p

1. B\pC__y„ f¡Zk|Ó C2H2 R>¡. s¡ `f\u B\pC__y„ fQ_pk|Ó A_¡ Cg¡¼V²$p¡_-V$`L$p 
k„fQ_p_y„ f¡MpV$_ L$fp¡. 

2.  C\pC_dp„_p b„_¡ L$pb®_ AÏ_u Qpf b„^_p„L$_u `|rs® L$fhp dpV¡$ s¡d_u hÃQ¡ L¡$V$gp b„^ lp¡hp AphíeL$ R>¡ ? 
 S>¡ L$pb®_ k„ep¡S>_dp„_p b¡ L$pb®_ AÏ hÃQ¡ qÜb„^ A\hp rÓb„^ lp¡e R>¡ s¡_¡ Ak„s©às k„ep¡S>_ L$l¡hpe R>¡. 

dNS> Qgphp¡.

dNS> Qgphp¡.

C :: C
H:

H:

H:

H:
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L$pb®_ AÏ_u kfm i©„Mgp fQ_pk|Ó `fdpZyk|Ó _pd

C CH4 rd\¡_

C-C C\¡_

C-C-C âp¡`¡_

C-C-C-C åe|V¡$_

C-C-C-C-C `¢V¡$_

C-C-C-C-C-C l¡L$T¡_

C-C-C-C-C-C-C l¡àV¡$_

C-C-C-C-C-C-C-C Ap¸¼V¡$_

C-C-C-C-C-C-C-C-C _p¡_¡_

C-C-C-C-C-C-C-C-C-C X$uL¡$_

 gpMp¡ hj® `l¡gp kdyÖ_p srme¡ 
v$V$pC Ne¡gp d©s Æhp¡dp„\u kdep„sf¡ 
L$pQp s¡g_p¡ S>Õ\p¡ r_dp®Z \ep¡. lh¡ 
s¡g_p L|$hpdp„\u Ap L$pQy„ s¡g (Crude 
oil) A_¡ _¥krN®L$ hpey d¡mhhpdp„ 
Aph¡ R>¡. _¥krN®L$ hpey dy¿eÐh¡ rd\¡_ 
lp¡e R>¡. L$pQy„ s¡g A¡ lÅf L$fsp„ `Z 
h^y Sy>v$p Sy>v$p k„ep¡S>_p¡_y„ S>qV$g 
rdîZ R>¡. s¡dp„ dy¿eÐh¡ Sy>v$pSy>v$p 
lpeX²$p¡L$pb®_ lp¡e R>¡. âcpÆ 
DÝh®`ps_ `Ý^rs\u L$pQp s¡g_y„ 
`©Õ\L$fZ L$fu_¡ Sy>v$p Sy>v$p D`ey¼s 
OV$L$p¡ d¡mhhpdp„ Aph¡ R>¡. v$p.s. 
CNG, LPG, `¡V²$p¡g (N¸kp¡gu_), 
L¡$fp¡ku_ (Opkg¡V$), qX$T¡g, A¢rS>_ 
Ap¡Cg.

 lh¡ åe|V¡$_dp„_u L$pb®_ i©„Mgp sfa h^y Ýep_ Ap`uA¡. Qpf L$pb®_ 
AÏ A¡L$buÅ_¡ Å¡X$u_¡ buÅ A¡L$ âL$pf¡ L$pb®_ i©„Mgp b_u iL¡$ R>¡. 
(ApL©$rs 9.13 (A) Sy>Ap¡.) 

 Ap b¡ L$pb®_ i©„Mgpdp„ L$pb®_ AÏ_¡ b„̂ _p„L$ ̀ |rs® \pe A¡V$gp lpeX²$p¡S>_ AÏ Å¡X$sp b¡ rcÞ_ fQ_pk|Ó dm¡ R>¡. 
Ap b„_¡ fQ_pk|ÓdpV¡$ `fdpZyk|Ó C

4 H10 S> R>¡. fQ_pk|Ó Sy>vy„$ lp¡hp\u Ap b„_¡ Sy>v$p S>yv$p„ k„ep¡S>_p¡ R>¡. Äepf¡ Äepf¡ 
k„ep¡S>_p¡_y„ `fdpZyk|Ó A¡L$ S> lp¡e `Z fQ_pk|Ó Sy>vy„$ lp¡e Ðepf¡ s¡ OV$_p_¡ kdphehsp L$l¡ R>¡. L$pb®r_L$ k„ep¡S>_p¡dp„ 
Å¡hp dmsu kdphehsp_¡ L$pfZ¡ L$pb®r_L$ k„ep¡S>_p¡_u k„¿epdp„ h©qÙ \pe R>¡. ApL©$rs 9.13 (A) dp„_u L$pb®_ i©„Mgp 
(i) A¡V$g¡ L$pb®_ AÏ_u kfm i©„Mgp R>¡. Äepf¡ L$pb®_ i©„Mgp (ii) A¡V$g¡ L$pb®_ AÏ_u ipMue i©„Mgp R>¡. 
 kfm i©„Mgp A_¡ ipMue i©„Mgp rkhpe `Z L¡$V$gpL$ L$pb®r_L$ k„ep¡S>_p¡dp„ L$pb®_ AÏ_u bÝ^ i©„Mgp lp¡e 
R>¡ A_¡ Ðep„ L$pb®_ AÏ_p¡ hge s¥epf \e¡gp¡ Å¡hp dm¡ R>¡. v$p.s.kpe¼gp¡l¡¼T¡__y„ `fdpZyk|Ó  C6 H12 R>¡. s¡\u 
s¡_u fQ_pk|Ódp„ R> L$pb®_ AÏ_y„ hge R>¡. (ApL©$rs 9.14 Sy>Ap¡.)

9.12  kfm i©„Mgp lpeX²$p¡L$pb®_

9.13  C4 H10  `fdpZyk|Ó ^fphsp b¡ kdOV$L$ k„ep¡S>_p¡

 kpe¼gp¡l¡L$T¡__u 
Cg¡¼V²$p¡_-V$`L$p„ k„fQ_p 
v$p¡fp¡. 

Ap. kpe¼gp¡l¡¼T¡__y„  
 fQ_pk|Ó

A. kpe¼gp¡l¡¼T¡_dp„  
 L$pb®_ hge

9.14 kpe¼gp¡l¡L$T¡__u hge k„fQ_p

dNS> Qgphp¡.

H-C-H
H

H

C

C

A. b¡ k„crhs L$pb®_ i©„Mgp

C
C

C
C

C
C

(i) (ii)

C

 (i)
 (ii)

Ap. C4 H10  `fdpZyk|Ó dpV¡$ b¡ fQ_pk|Óp¡
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  kfm i©„Mgp, ipMue i©„Mgp A_¡ hgep„qL$s, b^p âL$pf_p L$pb®r_L$ k„ep¡S>_p¡ k„s©às A\hp Ak„s©às 
lp¡C iL¡$ R>¡. L$p¡óV$L$ 9.15 dp„_p lpeX²$p¡L$pb®__p rhrh^ Dv$plfZ `f\u Ap õ`óV$ \pe R>¡. 

k„s©às lpeX²$p¡L$pb®_ Ak„s©às lpeX²$p¡L$pb®_

kfm i©„Mgp 
lpeX²$p¡L$pb®_

ipMue i©„Mgp 
lpeX²$p¡L$pb®_

hgep„qL$s
lpeX²$p¡L$pb®_

kpe¼gp¡l¡L$T¡_

C6 H12

âp¡`¡_

C3 H8

âp¡`u_ C3 H6                   âp¡`pC_ C3 H4

Apekp¡åe|V¡$_

C4 H10

Apekp¡åe|qV$gu_

C4 H8

kpe¼gp¡`¢V¡$_

C5 H10

b¢rT_

C6 H6

9.15 lpeX²$p¡L$pb®__p rhrh^ âL$pf

 b¢Tu__p fQ_pk|Ó `f\u kdÅe R>¡ L¡$ s¡ hgep„qL$s Ak„s©às lpeX²$p¡L$pb®_ R>¡. b¢Tu__u k„fQ_pdp„ R> L$pb®_ 
AÏ_p hgedp„ A¡L$ R>p¡X$u A¡L$ A¡hp ÓZ qÜb„^ lp¡e R>¡. Ap rhrióV$ k„fQ_p ^fph_pf_¡ A¸fp¡d¸qV$L$ k„ep¡S>_p¡ L$l¡ 
R>¡. 
L$pb®r_L$ k„ep¡S>_dp„ q¾$epÐdL$ S|>\ (Functional groups in carbon compounds)
 AÐepf ky^u sd¡ L$pb®_ A_¡ lpeX²$p¡S>_ Ap b¡ d|mÖìe\u s¥epf \sp lpeX²$p¡L$pb®__p¡ Aæepk L$ep£. l¡gp¡S>_, 
Ap¡[¼kS>_, _peV²$p¡S>_, N„^L$ S>¡hp d|mÖìe kp\¡ L$pb®__p¡ b„^ \C buÅ A_¡L$ âL$pf_p L$pb®r_L$ k„ep¡S>_p¡ s¥epf 
\pe R>¡. lpeX²$p¡L$pb®_ kp„L$mdp„ A¡L$ A\hp h^y lpeX²$p¡S>_ AÏ_y„ õ\p_ Ap d|mÖìep¡_p AÏ g¡ R>¡ A_¡ L$pb®__u 
Qpf b„^_p„L_u S>ê$qfeps_u `|rs® \pe R>¡. lpeX²$p¡S>__p ârsep¡Nu (lqfa) A¡hp d|mÖìep¡_p¡ Dëg¡M rhjd AÏ 
sfuL¡$ L$fhpdp„ Aph¡ R>¡. L¡$V$guL$hpf Ap rhjd AÏ A¡L$gp¡ _\u lp¡sp¡ `f„sy rhrióV$ AÏkd|l_p õhê$`dp„ lp¡e R>¡. 
(L$p¡óV$L$ 9.16 Sy>Ap¡.) Ap rhjd AÏ A_¡ rhjd AÏey¼s AÏkd|lp¡_¡ L$pfZ¡ k„ep¡S>_p¡_¡ rhrióV$ fpkperZL$ 
NyZ^d® âpàs \pe R>¡. `R>u s¡ k„ep¡S>_dp„_u L$pb®_ i©„Mgp_u g„bpC A_¡ õhê$` L„$C `Z lp¡e. dpV¡$ Ap rhjd AÏ 
A\hp rhjd AÏ ^fphsp AÏkd|lp¡_¡ q¾$epÐdL$ kd|lp¡ L$l¡hpe R>¡. L$p¡óV$L$ 9.16dp„        L$pb®r_L$ k„ep¡S>_p¡dp„ 
dmsp L¡$V$gpL$ q¾$epÐdL$ kd|l v$ip®ìep R>¡.  

kpe¼gp¡l¡L$Tu_

C6 H1०
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9.16 L$pb®r_L$ k„ep¡S>_p¡dp„_p L¡$V$gp„L$ q¾$epÐdL$ kd|lp¡
kdÅs î¡Zu (Homologous series)
 Ap`Z¡ Å¡ey„ L¡$ L$pb®_ AÏ A¡L$buÅ kp\¡ Å¡X$pC_¡ Sy>v$u Sy>v$u g„bpC_u i©„Mgp s¥epf \pe R>¡. s¡dS> Ap            
i©„Mgpdp„ lpeX²$p¡S>_ AÏ_y„ õ\p_ A¡L$pv$ q¾$epÐdL$ kd|l gC iL¡$ R>¡ s¡ ̀ Z Ap`Z¡ Å¡ey„. s¡\u q¾$epÐdL$ kd|l s¡ S> ̀ f„sy 
L$pb®_ i©„Mgp Sy>v$u Sy>v$u g„bpC_u lp¡e s¡hp k„ep¡S>_p¡ dp¡V$u k„¿epdp„ s¥epf \pe R>¡. v$p.s. q¾$epÐdL$ kd|l AëL$p¡lp¡g 
lp¡e s¡hp k„ep¡S>_p¡ CH3-OH, CH3-CH2-OH, CH3-CH2-CH2-OH, CH3-CH2-CH2-CH2-OH Ap 
b^pdp„ L$pb®_ i©„Mgp_u g„bpC Sy>v$u Sy>v$u lp¡hp R>sp„ `Z A¡L$ S> q¾$epÐdL$ kd|l Aph¡gp¡ lp¡hp\u s¡d_p fpkperZL$ 
NyZ^dp®¡dp„ M|b kp^çe® lp¡e R>¡. ¾$d¡ ¾$d¡ h^su S>su g„bpC ^fphsu i©„Mgpdp„ Qp¡½$k lpeX²$p¡S>__p õ\p_¡ kdp_ 
q¾$epÐdL$ kd|l Å¡X$hp\u k„ep¡S>__u S>¡ î¡Zu s¥epf \pe R>¡ s¡_¡ kdÅs î¡Zu L$l¡ R>¡. q¾$epÐdL$ kd|l ¼ep¡ R>¡ s¡ âdpZ¡ 
Sy>v$u Sy>v$u kdÅs î¡Zu lp¡e R>¡. v$p.s. AëL$p¡lp¡g_u kdÅs î¡Zu, L$pbp£[¼krgL$ A¡rkX$_u kdÅs î¡Zu,                     
A[ëX$lpCX$ kdÅs î¡Zu, hN¡f¡. A¡L$ kdÅs î¡Zu_p b^p kæep¡ A¡L$buÅ_p kdÅsL$ lp¡e R>¡. Ap`Z¡ L$p¡óV$L$ 
9.12dp„ fQ_pk|Ó A_¡ `fdpZyk|Óp¡ g¿ep R>¡. s¡_p Üpfp AëL¡$__u kdÅs î¡Zu_p¡ âpf„rcL$ A„i s¥epf \ep¡. 
 kdÅs î¡Zu_u rhrióV$sp kdS>hp dpV¡$ AëL¡$_, AëL$u_ A_¡ AëL$p¡lp¡g_u kdÅs î¡Zu_p âpf„rcL$ A„i 
Å¡CA¡. (Sy>Ap¡ L$p¡óV$L$ 9.17) 

L$p¡óV$L$ `|Z® L$fp¡. kdÅs î¡Zu_p L$p¡óV$L$ 9.17 A, Ap A_¡ C dp„ Mpgu S>Áep `|fp¡.

 Al] q¾$epÐdL$ kd|lp¡_p b„^_p„L$ f¡MphX¡$ v$ip®ìep R>¡. lpeX²$p¡S>__y„ õ\p_ g¡_pf q¾$epÐdL$ kd|l Ap b„^_p„L$_u 
dv$v$\u ¼pb®_ kp\¡ Å¡X$pC Åe R>¡. L$pb®_-L$pb®_ qÜb„^ A_¡ rÓb„^ `Z q¾$epÐdL$ kd|l sfuL¡$ Ap¡mMpe R>¡.       
L$pfZL¡$ s¡_p L$pfZ¡ s¡ k„ep¡S>__¡ rhrióV$ fpkperZL$ NyZ^d® âpàs \pe R>¡. 

rhjd AÏ 
q¾$epÐdL$ kd|l

_pd fQ_pk|Ó k„rnàs fQ_pk|Ó

l¡gp¡S>_
(¼gp¡fu_, b°p¡du_, Apep¡X$u_)

l¡gp¡ (¼gp¡fp¡/b°p¡dp¡/
Apep¡X$p¡)

-X (-C1, -Br, -I) - X(-C1, -Br, -I)

Ap¸[¼kS>_ 1. AëL$p¡lp¡g

2. A[ëX$lpCX$

3. L$uV$p¡_

4. L$pbp£[¼krgL$ A¡rkX$

5. C\f

6. CõV$f

-O-H

-C-H

-C- 

-C-O-H

- O- 

-C-O-

-OH

-CHO

-CO- 

-COOH

-O- 

-COO- 
_peV²$p¡S>_ Adu_ - N - H

           
    H

- NH2

= 
= 

=
=O

O

O

O
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_pd AÏk|Ó k„rnàs fQ_pk|Ó L$pb®_ AÏ_u 
k„¿ep

-CH2-
OV$L$p¡_u k„¿ep

DÐL$g_p„L$
०C

rd\¡_ CH4 CH4 1 1 -162

C\¡_ C2H6 CH3-CH3 2 2 -88.5

âp¡`¡_ C3H8 CH3-CH2-CH3 3 3 -42

åe|V¡$_ C4H10 CH3-CH2-CH2-CH3 ... ... 0

`¢V¡$_ C5H12 CH3-CH2-CH2-CH2-CH3 ... ... 36

l¡L$T¡_ C6H14 CH3-CH2-CH2-CH2-CH2-CH3 ... ... 69

_pd AÏk|Ó k„rnàs fQ_pk|Ó L$pb®_ AÏ_u 
k„¿ep

-CH2-
OV$L$p¡_u k„¿ep

DÐL$g_p„L$
०C

rd\¡_p¸g CH4O CH3-OH 1 1 63

C\¡_p¸g C2H6O CH3-CH2- OH 2 2 78

âp¡`¡_p¸g C3H8O CH3-CH2-CH2-OH ... ... 97

åe|V¡$_p¸g C4H10O CH3-CH2-CH2-CH2-OH ... ... 118

_pd `fdp-
Zyk|Ó

k„rnàs fQ_pk|Ó L$pb®_ AÏ_u 
k„¿ep

-CH2-
OV$L$p¡_u k„¿ep

DÐL$g_p„L$
०C

Cr\_ C2H4 CH2= CH2 2 0 -102

âp¡`u_ C3H6 CH3-CH=CH2 3 1 -48

1-åe|V$u_ C4H8 CH3-CH2-CH=CH2 ... ... -6.5

1-`¢V$u_ C5H10 CH3-CH2-CH2-CH=CH2 ... ...    30

 

1. AëL¡$__u kdÅs î¡Zu_p `l¡gp b¡ kæe rd\¡_  (CH4) A_¡ C\¡_ (C2H6) _p k|Ódp„ L¡$V$gp -CH2- 
(d¡r\rg_) OV$L$p¡_p¡ saphs R>¡ ? s¡dS> B\¡_ (C2H6) A_¡ âp¡`¡_ (C3H8) A¡ bpSy>dp„ Aph¡gp kæep¡_p 

k|Óp¡dp„ L¡$V$gp -CH2- OV$L$p¡_p¡ saphs R>¡ ?

2. AëL$p¡lp¡g_u kdÅs î¡Zu_p ÓuÅ kæe L$fsp Qp¡\p kæe_p k|Ódp„ L¡$V$gp d¡r\rg_ OV$L$ h^pf¡ R>¡ ? 

3. AëL$u__u kdÅs î¡Zu_p ÓuÅ kæe L$fsp buÅ kæe_p k|Ódp„ L¡$V$gp d¡r\rg_ OV$L$ Ap¡R>p R>¡ ?

9.17 L¡$V$guL$ kdÅs î¡Zu

A. AëL¡$__u kdÅs î¡Zu

Ap. AëL$p¡lp¡g_u kdÅs î¡Zu

B. AëL$u__u kdÅs î¡Zu

dNS> Qgphp¡.
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 sd_¡ S>Zpi¡ L¡$ L$p¡C`Z kdÅs î¡Zudp„ L$pb®_ i©„Mgp_u g„bpC_p QY$sp ¾$d¡ S>sp v$f¡L$ hMs¡ A¡L$ d¡r\rg_ 
OV$L$ (-CH2-) h^sp¡ Åe R>¡. s¡\u S> L$p¡C`Z kdÅs î¡Zudp„ g„bpC_p QY$sp ¾$d¡ S>sp kæep¡_y„                                
`fdpZyÖìedp_14 u  S>¡V$gy„ h^¡ R>¡. 
 L$p¡óV$L$ 9.17 (A), (Ap) A_¡ (C) _p Ahgp¡L$_\u buÆ A¡L$ bpbs sdpfp Ýep_dp„ Aphi¡ L¡$ DÐL$g_tbvy$ 
k„ep¡S>_p¡_p¡ A¡L$ cp¥rsL$ NyZ^d® R>¡. L$p¡C`Z kdÅs î¡Zudp„ QY$sp ¾$d¡ S>sp cp¥rsL$ NyZ^d®dp„ suh°sp S>ZpC 
Aph¡ R>¡.

L$pb®r_L$ k„ep¡S>_p¡_u _pdL$fZ `Ý^rs
A. kpdpÞe _pdL$fZ `Ý^rs : Ap`Z¡ Å¡ey„ L¡$ ApS>¡ gpM L$fsp„ h^y L$pb®r_L$ k„ep¡S>_p¡ ops R>¡. iê$Apsdp„ ops 
L$pb®r_L$ k„ep¡S>_p¡_u k„¿ep Ap¡R>u lsu. s¡ kde¡ h¥opr_L$p¡A¡ s¡d_y„ _pdL$fZ Sy>v$u Sy>v$u fus¡ L$e¯y lsy„. s¡ _pdp¡_¡ lh¡ 
kpdpÞe _pd L$l¡hpe R>¡. v$p.s. rd\¡_, C\¡_, âp¡`¡_, åe|V¡$_ Ap `l¡gp Qpf AëL¡$__p _pdp¡_u iê$Aps Sy>v$u Sy>v$u 
R>¡. Ðepfbpv$_p AëL¡$__p _pdp¡ s¡d_p L$pb®__u k„¿ep `f\u Ap`hpdp„ Apìep. C4H10 Ap `fdpZyk|Óp¡dpV¡ kfm 
i©„Mgp A_¡ ipMue i©„Mgp A¡hp fQ_pk|Óp¡ ^fphsp b¡ kdpheh k„ep¡S>_p¡ i¼e b_¡ R>¡. s¡d_¡ A¡_-åe|V¡$_ 
(n-butane, normal-butane) A_¡ Ape¹-åe|V¡$_ (i-butane, iso-butane) A¡hp b¡ _pd Ap`u_¡ s¡d_u 
hÃQ¡_y„ Sy>v$p`Ï„ A_¡ klk„b„^ $v$ip®ìep R>¡. 

1. L$p¡óV$L$ 9.17 (C) dp„ AëL$u__u kdÅs î¡Zu Ap`u R>¡. Ap î¡Zu_p 
kæep¡_p `fdpZyk|Óp¡_y„ Ahgp¡L$_ L$fp¡. `fdpZyk|Óp¡dp„_p L$pb®_ AÏ_u 
k„¿ep A_¡ lpeX²$p¡S>_ AZy_u k„¿epdp„ L„$C k„b„^ lp¡e s¡hy„ gpN¡ R>¡ L¡$ ? 

2. Å¡ AëL$u__p `fdpZyk|Ódp„_p L$pb®_ AÏ_u k„¿ep_¡ ‘n’ dp_uA¡ sp¡ lpeX²$p¡S>_ AÏ_u k„¿ep iy„ li¡ ? 

 AëL$u__u kdÅs î¡Zu_p kæep¡_p `fdpZyk|Óp¡ CnH2n Ap kpdpÞe k|Ó hX¡$ v$ip®hu iL$pe R>¡. Äepf¡ ‘n’ _y„ 
d|ëe ‘2’ lp¡e Ðepf¡ C2H2x2 A¡V$g¡ L¡$ C2H4 A¡hy„ Ap î¡Zu_p `l¡gp kæe_y„ `fdpZyk|Ó dm¡ R>¡. Äepf¡ ‘n’_y„ d|ëe 
‘3’ lp¡e. Ðepf¡ C3H2x3 A¡V$g¡ L¡$ C3H6 A¡hy„ buÅ kæe_y„ `fdpZyk|Ó dm¡ R>¡. 
1. AëL¡$__u kdÅs î¡Zu_p kæep¡_p ̀ fdpZyk|Óp¡ dpV¡$ kpdpÞe k|Ó iy„ li¡ ? Ap î¡Zu_p ̀ l¡gp kæe dpV¡$ ‘n’_y„ 

d|ëe iy„ R>¡ ? 
2. AëL$pC__u kdÅs î¡Zu dpV¡$ kpdpÞe `fdpZyk|Ó CnH2n-2 R>¡. Ap k|Ódp„  ‘n’ dpV¡$ 2, 3, 4 qL„$ds gC_¡     

A_y¾$d¡ `l¡gp, buÅ A_¡ ÓuÅ kæe dpV¡$ `fdpZyk|Ó gMp¡. 
 D`f_p Dv$plfZp¡ `f\u kdÅs î¡Zu_u L¡$V$guL$ rhrióV$sp Ap`Zp„ Ýep_dp„ Aph¡ R>¡ S>¡d L¡$ -
(i)  kdÅs î¡Zudp„ A¡L$ kæe\u ApNm_p kæe sfa S>sp. 
 (A) A¡L$ d¡r\rg_ (CH2)  OV$L$_p¡ h^pf¡ \pe R>¡. (Ap) `fdpZyÖìedp_ 14 u S>¡V$gy„ h^¡ R>¡.  (B) L$pb®_ 

AZy_u k„¿ep 1 S>¡V$gu h^¡ R>¡.
(ii)  kdÅs î¡Zu_p kæep¡_p fpkperZL$ NyZ^dp£dp„ kp^çe® lp¡e R>¡. 
(iii) kdÅs î¡Zu_p kæep¡ dpV¡$ A¡L$ S> kpdpÞe `fdpZyk|Ó lp¡e R>¡. 

1. L$p¡óV$L$ 9.16 dp„_p q¾$epÐdL$ kd|lp¡_p¡ D`ep¡N L$fu_¡ s¥epf \_pfp rhrh^ 
kdÅs î¡Zu_p `l¡gp Qpf kæep¡_p fQ_pk|Ó gMp¡. 

2. AëL¡$__u kdÅs î¡Zu_y„ kpdpÞe k|Ó CH2n+2 R>¡. A¡_p `f\u î¡Zu_p 8dp 
A_¡ 12dp kæe_y„ `fdpZyk|Ó gMp¡. 

dNS> Qgphp¡.

dNS> Qgphp¡.
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1.  C5H12 `fdpZyk|Ó ^fphsp ÓZ fQ_pk|Ó s¥epf L$fp¡. 
2.  D`f_p ÓZ fQ_pk|Óp¡_¡ A¡_¹- ¢̀V¡$_, Ape¹- ¢̀V¡$_ A_¡ r_Ap¡- ¡̀V¢$_ Ap  _pd 

Ap`p¡. (s¡_p dpV¡$ åe|V¡$__p kdphehp¡_p _pd dpV¡$_p sL®$_p¡ D`ep¡N L$fp¡.) 

3.  C6H14 `fdpZyk|Ó ^fphsp kh® k„crhs fQ_pk|Ó s¥epf L$fp¡. Ap b^p kdphehp¡_¡ _pd Ap`p¡. _pd Ap`su 
hMs¡ sd_¡ L$C dyíL¡$gu Aph¡ R>¡ ?

 `R>u_p kdedp„ L$pb®r_L$ k„ep¡S>_p¡_u k„¿ep M|b h^sp "kpdpÞe _pdp¡_¡' L$pfZ¡ M|b N|„QhZ Ecu \C. 
L$pb®r_L$ k„ep¡S>_p¡_¡ Ap`hp dpV¡$ sL®$k„Ns A_¡ kh®dpÞe `Ý^rs_u AphíeL$sp S>ZpC. 
Ap. Ape¹.e|.`u.A¡.ku. _pdL$fZ `Ý^rs (IUPAC nomenclature system) 
 HV$f_¡i_g eyr_A_ Ap¸a àeyAf A¸ÞX$ AàgpCX$ L¡$rdõV²$u (IUPAC) k„õ\pA¡ k„ep¡S>_p¡_u k„fQ_p `f 
Ap^pfus _pdL$fZ `Ý^rs fS|> L$fu. A_¡ s¡_¡ rhðcfdp„ dpÞesp dmu. Ap `Ý^rsdp„ v$f¡L$ âL$pf_p L$pb®r_L$ 
k„ep¡S>_p¡_¡ rhrióV$ _pd Ap`hp_u Å¡NhpC R>¡. Ap`Z¡ Al] A¡L$ S> q¾$epÐdL$ kd|l ̂ fphsp L¡$V$gpL$ kfm-i©„Mgp 
k„ep¡S>_p¡_¡ Ape¹.e|.`u.A¡.ku. (IUPAC)  _pd L¡$hu fus¡ Ap`hpdp„ Aph¡ R>¡ s¡ Å¡CA¡ A_¡ s¡ k„ep¡S>_p¡_p kpdpÞe 
_pd `Z Å¡CA¡.
 L$p¡C`Z L$pb®r_L$ k„ep¡S>_p¡_p Ape¹.e|.`u.A¡.ku._pd_p ÓZ OV$L$ lp¡e R>¡. S>_L$, âÐee A_¡ D`kN®-_pddp„ 
s¡d_u dp„X$Zu _uQ¡ âdpZ¡ lp¡e R>¡.

D`kN® - S>_L$ - âÐee

9.18  kfm i©„Mgp k„ep¡S>_p¡_p Ape¹. e|. `u. A¡. ku. _pdL$fZ : `Nr\ey„ - 1

`Nr\ey„ -2 : fQ_pk|Ódp„ A¡L$pv$ q¾$epÐdL$ kd|l lp¡e sp¡ S>_L$_p _pd_p A„s¡ ‘e’ L$pY$u_¡ s¡ q¾$epÐdL$ kd|l_y„ 
k„rnàs _pd âÐee sfuL¡$ Å¡X$p¡. (A`hpv$ : q¾$epÐdL$ kd|l l¡gp¡S>__y„ k„rnàs _pd l„d¡ip D`kN® ê$`¡ Å¡X$pe R>¡.)
(Sy>Ap¡ L$p¡óV$L$ 9.9) 
`Nr\ey„ -3 : L$pb®_ i©„Mgpdp„_p L$pb®_ AÏ_p A¡L$ R>¡X$p\u buÅ R>¡X$p ky^u A„L$ Ap`p¡. -CHO A\hp -COOH  
q¾$epÐdL$ kd|l_p L$pb®__¡ "1' A„L$ Ap`p¡. Ap q¾$epÐdL$ kd|l _ lp¡e s¡hu i©„Mgp_y„ A„L$_ b„_¡ qv$ip\u \C iL¡$ R>¡. 
S>¡ A„L$_ hX¡$ q¾$epÐdL$ kd|l ^fphsp L$pb®_ AÏ_¡ _p_p¡ A„L$ dm¡ s¡ A„L$ gMp¡. q¾$epÐdL$ kd|l_p k„rnàs _pd 
`l¡gp Ap A„L$ gMp¡. A„rsd _pddp„ A„L$ A_¡ Anf hÃQ¡ _p_u ApX$u f¡Mp v$p¡fp¡ (Sy>Ap¡ L$p¡óV$L$ 9.20) (dpÓ b¡ 
L$pb®_ AÏ ^fphsp L$pb®_ i©„Mgp_y„ A„L$ L$fhp_u S>ê$f _\u.)  

 k„ep¡S>_p¡_¡ Ape¹.e|.`u.A¡.ku. _pd Ap`su hMs¡ s¡ k„ep¡S>__p S>_L$ AëL¡$__p _pd_¡ Ap^pfc|s         
NZhpdp„ Aph¡ R>¡. S>_L$ AëL¡$__p _pd_¡ ep¡Áe âÐee A_¡ D`kN® Å¡X$u_¡ k„ep¡S>__p Ape¹.e|.`u.A¡k.ku.          
_pdL$fZ_p `Nr\ep _uQ¡ âdpZ¡ R>¡. 
`Nr\ey„ -1 : kfm-i©„Mgp k„ep¡S>__y„ fQ_pk|Ó gMu_¡ s¡dp„_p L$pb®_ AÏ_u k„¿ep NZp¡. Ap k„¿ep S>¡V$gp S> 
L$pb®_ AÏ ^fphsp¡ AëL¡$_ A¡ S> âõsys k„ep¡S>__p¡ S>_L$ AëL¡$_ R>¡. Ap S>_L$ AëL¡$__y„ _pd A„N°¡Ædp„ gMp¡. 
âõsys k„ep¡S>__u L$pb®_ i©„Mgpdp„ qÜb„^ lp¡e sp¡ S>_L$ _pd_¡ A„s¡ ‘ane’ _¡ bv$g¡ ‘ene’ L$fp¡. Å¡ âõsys k„ep¡S>__u 
L$pb®_ i©„Mgpdp„ rÓb„^ lp¡e sp¡ S>_L$ _pd_p A„s¡ ‘ane’_¡ bv$g¡ ‘yne’ L$fp¡. (Sy>Ap¡ L$p¡óV$L$ 9.18)

A. ¾$. fQ_pk|Ó kfm i©„Mgp S>_L$ _pd

1 CH3-CH2-CH3 C-C-C propane   âp¡`¡_

2 CH3-CH2-OH C-C ethane    C\¡_

3 CH3-CH2-COOH C-C-C propane    âp¡`¡_

4 CH3-CH2-CH2- CHO C-C-C-C butane   åe|V¡$_

5 CH3-CH=CH2 C-C=C propene   âp¡`u_

6 CH3-C     CH C-C   C propyne   âp¡`pC_= =

dNS> Qgphp¡.
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¾$. fQ_pk|Ó q¾$epÐdL$ kd|l 
(k„rnàs _pd)

S>_L$ _pd S>_L$-âÐee D`kN®-S>_L$

1 CH2-CH2-OH - OH
(ol) (Ap¸g)

ethane
(C\¡_)

ethanol
(C\¡_p¸g) 

-

2 CH3-CH2-Cl - C1
(¼gp¡fp¡)

ethane
(C\¡_)

- chloroethane
(¼gp¡fp¡C\¡_)

3 Br-CH2-CH3 -Br 
(b°p¡dp¡)

ethane
(C\¡_)

- bromoethane
(b°p¡dp¡C\¡_)

4 CH3-CH2-CHO - CHO
(al) (Apg) 

propane
(âp¡`¡_)

propanal
(âp¡`¡_pg) 

-

5 CH3-COOH - COOH
(oic acid)
(Ap¸CL$ A¸rkX$) 

ethane
(C\¡_)

ethanoic acid
(C\¡_p̧CL$ A¡rkX$)

-

6 CH3-NH2 - NH2 (amine) 
(Adu_)

methane
(rd\¡_) 

methanamine
(rd\¡_pdu_) 

-

7 - CO- (One)
(Ap¡_) 

propane
(âp¡`¡_)

Propanone 
(âp¡`¸_p¡_)

-

¾$. fQ_pk|Ó L$pb®_ i©„Mgp_p b¡ A„L$_ N°pü A„L$ k„ep¡S>_p¡_p Ape¹.
e|.`u.A¡.ku. _pd

1.   b„_¡ A„L$ A¡L$kdp_ Propan-2-ol
(âp¡`¡_ - 2 - Ap¸g)

2. 2-Chloropentane
(2-¼gp¡fp¡`¢V$_)

3.             O
             
  CH3- C-CH2-CH2-CH3    

       O
         
 C1-C2-C3-C4-C5

        O
         
 C1-C2-C3-C4-C5

pentan-2-one
(`¢V¡$_-2-Ap¡_)

9.19  Ape¹.e|.`u.A¡.ku._pdL$fZ : `Nr\ey„ - 2

9.20  Ape¹ e| `¸L$ _pdL$fZ : `Nr\ey„ - 3

 S>¡ k„ep¡S>_p¡dp„ ipMue i©„Mgp, L$pb®_ hgep¡, rhjd AÏ\u ey¼s hge S>¡hp h^y S>qV$g k„fQ_p OV$L$ lp¡e 
R>¡ s¡d_p Ape¹.e|.`u.A¡.ku. _pdp¡ gMhp dpV¡$ lSy> L¡$V$gpL$ ̀ Nr\ep AphíeL$ R>¡. s¡_p¡ Aæepk ApNm_p ̂ p¡fZdp„ 
kdprhóV$ li¡. s¡d S> Ýep_dp„ fpMp¡ L¡$ âep¡Nipmpdp„ l„d¡ip h`fpsp L$pb®r_L$ k„ep¡S>_p¡_p kpdpÞe _pd h^y 
âQrgs R>¡.

L$p¡óV$L$ `|Z® L$fp¡. 
L$p¡óV$L$ 9.21 dp„ L¡$V$gpL$ L$pb®r_L$ k„ep¡S>_p¡_p kpdpÞe _pdp¡ A_¡ fQ_pk|Óp¡ 
Ap`¡gp R>¡. s¡d_p Ape¹.e|.`u.A¡.ku. _pdp¡ gMp¡ A_¡ L$p¡óV$L$ `|Z® L$fp¡. 

 

CH3-CH-CH3

OH

CH3-CH2-CH2-CH-CH3

Cl          C1-C2 -C3 -C4-C5

       
        Cl

C5-C4 -C3- C2-C1

Cl
C5-C4 -C3 -C2-C1

 
            Cl

        O
         
 C5-C4-C3-C2-C1

   C1-C2 -C3

        OH          C3-C2 -C1

                OH

CH3-CO-CH3
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L$pb®r_L$ k„ep¡S>_p¡_p fpkperZL$ NyZ^d®

9.21 L¡$V$gpL$ L$pb®r_L$ k„ep¡S>_p¡_p kpdpÞe _pd Ape¹.e|.`u.A¡.ku. _pd A_¡ fQ_pk|Ó

A.¾$. kpdpÞe _pd fQ_pk|Ó Ape¹.e|.`u.A¡.ku. _pd

1 Cr\rg_ (ethylene) CH2=CH2

2 A¸rkqV$gu_ (acetylene)
3 A¸k¡qV$L$ A¡rkX$ (acetic acid) CH3-COOH

4 rd\pCg Ap¼gp¡lp¡g (methyl alcohol) CH3-OH

5 C\pCg Ap¼gp¡lp¡g (ethyl alcohol) CH3-CH2-OH

6 A¸rkV$p[ëX$lpeX$ (acetaldehyde) CH3-CHO

7 A¸rkV$p¡_ (acetone) CH3-CO-CH3

8 C\pCg rd\pCg L$uV$p¡_
(ethyl methyl ketone)

CH3-CO-CH2- CH3

9 C\pCg Adu_ (ethyl amine) CH3-CH2-NH2

10 A¡_¹-âp¡`pCg ¼gp¡fpCX$
(n- propyl chloride)

CH3-CH2-CH3- Cl
                             

1. ¼ep OV$L$_¡ L$pfZ¡ bpep¡N¸k_p¡ D`ep¡N I^Z sfuL¡$ \pe R>¡ ? 
2. d|mÖìeê$`u L$pb®__p Ähg_\u L$ep¡ DÐ`pqv$s s¥epf \pe R>¡ ?
3. bpep¡N¸k_u Ähg_ âq¾$ep DódpN°plu R>¡ L¡$ Dódpv$peu ? 

1.  Ähg_ (Combusion) ः L$pb®r_L$ k„ep¡S>_p¡_p fpkperZL$ NyZ^d®dp„ Ap`Z¡ `l¡gp Ähg__p¡ NyZ^d® 
Å¡CA¡. Ap`Z¡ `pR>gp ^p¡fZdp„ Å¡ey„ L¡$ rhrh^ A`ê$` õhê$`_p L$pb®_ Ap¡[¼kS>__u D`[õ\rsdp„ kmNphsp s¡_y„ 
Ähg_ \C_¡ DóZsp A_¡ âL$pi dy¼s \pe R>¡, A_¡ L$pb®_ X$pep¡¼kpBX$ hpey s¥epf \pe R>¡. lpeX²$p¡L$pb®_ s¡dS> L$p-
b®__p dp¡V$p cpN_p kh® k„ep¡S>_p¡_y„ Ap¡[¼kS>__u D`[õ\rsdp„ Ähg_ \pe Ðepf¡ DóZsp A_¡ âL$pi dy¼s \pe R>¡ 
A_¡ L$pb®_ X$peAp¡¼kpCX$ A_¡ `pZu S>¡hp kpdpÞe DÐ`pqv$sp¡ s¥epf \pe R>¡. L¡$V$guL$ Ähg_ âq¾$ep _uQ¡ âdpZ¡ R>¡. 

(i)  C + O2  ®  CO2 + DóZsp A_¡ âL$pi
 (L$pb®_)

(ii)  CH4 + 2O2 ®  CO2 + 2H2O + DóZsp A_¡ âL$pi

 (rd\¡_) 

(iii) CH3-CH2-OH + 3O2 ® 2CO2 + 3H2O + DóZsp A_¡ âL$pi

(C\¡_p¡g)

 A¡g.`u.Æ.dp„ Ähg_iug OV$L$ âp¡`¡_ (C3 H8) lp¡e R>¡. âp¡`¡__p `|Z® 
Ähg__u âq¾$ep gMp¡. 

 

HC = CH

epv$ L$fp¡.

dNS> Qgphp¡.
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L$fu Sy>Ap¡.

kprlÐe ः bÞk¡_, b_®f, L$p¸`f Np¸S> (v$p„X$u Å¡X¡$gu sp„bp_u Åmu) ^psy_u `Ë$u hN¡f¡. 

fpkperZL$ `v$p\® ः C\¡_p¡g, A¸rkqV$L$ A¡rkX$, _¸ã\¸gu_.
L©$rs ः õhÃR> A_¡ Ap¡fX$p_p DóZspdp__p L$p¸`f Np¡S> `f D`f `¥L$u A¡L$ fpkperZL$ `v$p\® (3-4 V$u`p A\hp 
Q`V$u c|L$p¡) d|L$u_¡ L$p¸`f Np¸S> b_®f_u c|fu Äep¡sdp„ d|L$p¡ A_¡ r_funZ L$fp¡. Ähg__¡ L$pfZ¡ ^|dpX$p¡/d¡k s¥epf   
\su v¡$Mpe R>¡ L¡$ ? `v$p\®_y„ Ähg_ \su hMs¡ s¡_u Äep¡s `f ^psy_u `Ë$u d|L$p¡. s¡ `Ë$u `f \f Åd¡ R>¡ L¡$ ? ¼ep 
f„N_p¡? D`f `¥L$u AÞe fpkperZL$ `v$p\® hp`fu_¡ Ap S> L©$rs afu\u L$fp¡. 

 D`f_u L©$rsdp„ C\¡_p¡g k„s©às L$pb®r_L$ k„ep¡S>_ R>¡. Äepf¡ _¸ã\¸gu_ Ak„s©às k„ep¡S>_ R>¡. kpdpÞe fus¡ 
k„s©às L$pb®r_L$ k„ep¡S>_p¡ Ähg_ kde¡ õhÃR> c|fu Äep¡s Ap ¡̀ R>¡. Ak„s©às L$pb®r_L$ k„ep¡S>_p¡ `umu Äep¡s\u kmN¡ 
R>¡ A_¡ L$pmp¡ ^|dpX$p¡ R>p¡X¡$ R>¡. Ap L$pmp ^|dpX$p_¡ L$pfZ¡ D`f_u L©$rsdp„ ^psy_u `Ë$u `f d¡k (L$pS>m) _p¡ \f Åçep¡. 
 `fdpZyk|Óp¡_u syg_p L$fsp S>Zpe R>¡ L¡$ Ak„s©às k„ep¡S>_p¡dp„ L$p-
b®__y„ âdpZ k„s©às k„ep¡S>_p¡_u kfMpdZudp„ h^pf¡ lp¡e R>¡. s¡\u Ak„s©às 
k„ep¡S>__p Ähg_ v$fçep_ _ kmN¡gp L$pb®__p L$Z `Z s¥epf \pe R>¡. 
Äep¡sdp„ lp¡e Ðepf¡ Ap Nfd \e¡gp L$pb®_ L$Z `ump¡ âL$pi Ap`¡ R>¡ A_¡ 
s¡\u Äep¡s `umu v¡$Mpe R>¡. Å¡ Ap¡[¼kS>__p¡ `|fhW$p¡ dep®qv$s lp¡e sp¡ 
k„s©às k„ep¡S>__p Ähg_ v$fçep_ `Z `umu Äep¡s dm¡ R>¡.

C\¡_p¡g (C2H5OH) A_¡ 
_¡ã\¡gu_ (C10H8 )dp„ L$pb®_ 
AÏ_p„ âdpZ.

syg_p L$fp¡. 

 bÞk¡_ b_®f `¡V$php¡. b_®f_p srme¡ Aph¡gy„ lhp_y„ L$pÏ„ s¡_p `f afsu `psmu 
L$X$u_u dv$v$\u DOpX$ A_¡ b„^ L$fp¡. `umu A_¡ d¡k (L$pS>m) ey¼s Äep¡s ¼epf¡ dmi¡ ? 
c|fu Äep¡s ¼epf¡ dmi¡ ?

2. Ap¡[¼kX$¡$i_ (Oxidation)
 L$pb®r_L$ k„ep¡S>_p¡ lhpdp„ âÄhrgs L$fsp lhpdp„_p 
Ap¡[¼kS>_ kp\¡ klS>sp\u k„ep¡ÅC_¡ kmNhp gpN¡ R>¡ s¡ sd¡ 
Å¡ey„ R>¡. Ap Ähg_q¾$epdp„ L$pb®r_L$ k„ep¡S>__p `fdpZydp„_p    
b^p fpkperZL$ b„^ s|V$u_¡ CO2 A_¡ H2O DÐ`pqv$sp¡ s¥epf 
\pe R>¡. A¡V$g¡ L¡$ Ähg_dp„ L$pb®r_L$ k„ep¡S>_p¡_y„ `|Z®`Z¡ 
Ap¡[¼kX¡$i_ \pe R>¡. Ap¡[¼kS>__p ÷p¡s sfuL¡$ L¡$V$gpL$           
fpkperZL$ `v$p\p£_p¡ `Z D`ep¡N L$fu iL$pe. S>¡ `v$p\® buÅ 
`v$p\®_¡ Ap¡[¼kS>_ Ap`u iL¡$ R>¡ s¡_¡ Ap¡[¼kX$uX$ÞV$ L$l¡hpe R>¡. 
`p¡V¸$riAd `fd¸„N_¡V$, `p¡V¸$riAd X$pe¾$p¡d¡V$ l„d¡ip h`fpsp 
L¡$V$gpL$ Ap¡[¼kX$uLpfL$ k„ep¡S>_p¡ R>¡. Ap¡[¼kX$ÞV$_y„ `qfZpd   
L$pb®r_L$ k„ep¡S>_p¡dp„_p rhrióV$ q¾$epÐdL$ kd|l `f \pe R>¡.

 Ofdp„ N¸k A\hp L¡$fp¡ku__u kNX$udp„ 
lhpdpV¡$ ApNddpN® lp¡e R>¡. s¡\u `|fsp 
Ap¡[¼kS>_ ey¼s I^Z hpey rdîZ kmNu_¡ 
õhÃR> c|fu Äep¡s dm¡ R>¡. Å¡ fkp¡C_p    
hpkZ_p srme¡ d¡k Ådhp gpN¡ sp¡ s¡_p¡ 
A\® A¡ \pe R>¡ L¡$ lhp_p¡ ApNddpN® `|fpC 
Nep¡ R>¡ A_¡ s¡_¡ L$pfZ¡ I^Z _L$pdy„ Åe R>¡. 
Aphp kde¡ kNX$u_p¡ lhpdpV¡$_p¡ ApNddpN® 
kpa L$fhp¡ `X$i¡. 

kprlÐe : `funp_mu, bÞk¡_ b_®f, X²$p¡`f, dp``pÓ, hN¡f¡.
fpkperZL$ ̀ v$p\® : C\¡_p¡g, kp¡qX$Ad L$pbp£_¡V$_y„ kp¥çe ÖphZ, ̀ p¡V¸$riAd ̀ fd¸„N_¡V$_y„ 
kp¥çe ÖphZ. 

L©$rs ः `funp_mudp„ 2-3 rdgu C\¡_p¡g gC_¡ s¡dp„ 5 rdgu. kp¡qX$Ad L$pbp£_¡V$ ÖphZ d¡mhu_¡ `funp_mu b_®f 
`f d|L$u_¡ rdîZ _hi¡L$ Nfd \hp v$p¡. Ap _hi¡L$p rdîZdp„ `p¡V¸$riAd `fd¸„N_¡V$_y„ kp¥çe ÖphZ X²$p¡`f_u dv$v$\u 
V$u`y„ V$u`y„ L$fu_¡ _pMp¡ A_¡ lgphsp flp¡. d¡mhhp_u iê$Aps L$fsp `p¡V¸$riAd `fd¸„N_¡V$_p¡ rhrióV$ Nygpbu f„N 
L$ped fl¡ R>¡ L¡$ ? d¡mhhp_u q¾$ep L$fsp \p¡X$p kde `R>u Nygpbu f„N _luhs¹ \hp_y„ AV$L$u_¡ f„N s¡hp¡ S> L$ped fl¡ 
R>¡ L¡$ ?

L$fu Sy>Ap¡.

Ýep_dp„ fpMp¡. 

L$fu Sy>Ap¡.
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 D`f_u L©$rsdp„ `p¡V̧$riAd `fḑ„N_¡V$_¡ L$pfZ¡ b¡CT^d} ÖphZdp„ C\¡_p¡g_y„ Ap¡[¼kX$¡$i_ \C_¡ s¡_y„                         
C\¡_p̧CL$ A¡rkX$dp„ ê$`p„sf \pe R>¡. Ap âq¾$epdp„ dpÓ q¾$epÐdL$ kd|l _ÆL$_p L¡$V$gpL$ fpkperZL$ b„̂  S> cpN g¡ R>¡. 

_uQ¡_p kduL$fZ `f\u Ap õ`óV$ \i¡.                  

C\¡_p¡g_y„ C\¡_p¸CL$ A¡rkX$dp„ ê$`p„sf 
A¡ Ap¡[¼kX$¡$i_ âq¾$ep R>¡ L¡$ ?

®
A¡rkX$^d} KMnO4

CH3 - CH2 - OH                              CH3 - C - OH

        (C\¡_p¡g)      (C\¡_p¸CL$ A¡rkX$)

O
(O)

 C\¡_p¡gdp„ `p¡V¸$riAd `fd¸„N_¡V$ V$u`¡-V$u`¡ Dd¡fhp_y„ iê$ L$fsp Ap¡[¼kX$¡$i__u âqL$epdp„ h`fpsp `p¡V¸$riAd 
`fd¸„N_¡V$_p¡ Nygpbu f„N _l]hs¹ \pe R>¡. Dd¡fhp_p A¡L$ sb½¡$ `funp_mudp„_p b^p C\¡_p¸g_y„ Ap¡[¼kX$¡$i_ `|Z® 
\pe R>¡. Ðepfbpv$ `p¡V¸$riAd `fd¸„N_¡V$ Dd¡fhp_y„ Qpgy fpMsp s¡_p¡ D`ep¡N _ \hp\u s¡ h^pfp_y„ \pe R>¡. Ap 
h^pfp_p `p¡V¸$riAd `fd¸„N_¡V$_p¡ Nygpbu f„N _luhs¹ _ \sp L$ped fl¡ R>¡. 
3. kdph¡i_ âq¾$ep (Addition Reaction)

kprlÐe ः `funp_mu, X²$p¡`f, CÐepqv$.

fpkperZL$ `v$p\® ः qV„$¼Qf Apep¡X$u_ (Apep¡qX$__y„ C\¡_p¸gdp„_y„ ÖphZ), b°p¡du_ hp¸V$f, Nfd L$f¡gy„ h_õ`rs Ou, 
rhrh^ h_õ`rs s¡g. (i]Nv$pZp, L$fX$u, k|e®dyMu_p awg, Ap¸guh hN¡f¡.)

L©$rs ः A¡L$ `funp_mudp„ 2 rdgu s¡g gC_¡ s¡dp„ 4 V$u`p V$]¼Qf Apep¡qX$_ A\hp b°p¡du_ hp¡V$f _pMp¡. `funp_mu 
lgphp¡. b°p¡rd_ A\hp Apep¡qX$__p¡ d|m f„N _l]hs¹ \pe R>¡ L¡$ s¡ Sy>Ap¡. Ap S> L©$rs AÞe s¡g A_¡ h_õ`rs Ou 
hp`fu_¡ afu\u L$fp¡.  
 D`f_u L©$rsdp„ b°p¡rd__p¡, Apep¡qX$__p¡ f„N_l]„hs¹/Ap¡R>p¡ \pe R>¡. Ap r_funZ `f\u A¡hp¡ bp¡^ \pe R>¡ L¡$ 
b°p¡rd_, Apep¡qX$_ h`fpC Ney„ R>¡ A¡V$g¡ L¡$ b°p¡rd__u, Apep¡qX$__u k„b„r^s `v$p\® kp\¡ âq¾$ep \C R>¡. Ap âq¾$ep_¡ 
kdph¡i_ âq¾$ep L$l¡ R>¡. Äepf¡ A¡L$pv$ L$pb®r_L$ k„ep¡S>_ buÅ k„ep¡S>_ kp\¡ k„ep¡ÅC_¡  b„_¡_p b^p AÏ ^fphsp¡ 
A¡L$ S> DÐ`pqv$s s¥epf \pe R>¡. Ðepf¡ s¡ âq¾$ep_¡ kdph¡i_ âq¾$ep L$l¡ R>¡. L$pb®_-L$pb®_ blzb„^ q¾$epÐdL$ kd|l 
^fphsp Ak„s©às k„ep¡S>_p¡ kdph¡i_ âq¾$ep L$f¡ R>¡ A_¡ s¥epf \_pf DÐ`pqv$sp¡ k„s©às k„ep¡S>_ lp¡e R>¡. Apep¡qX$_ 
A\hp b°p¡du_ kp\¡_u kdph¡i_ âq¾$ep Ap¡fX$p_p DóZspdp_¡ A_¡ sÐL$pg \pe R>¡. âq¾$ep_¡ L$pfZ¡ f„Ndp„ \sp¡ 
a¡fapf Ap„Mp¡_¡ S>ZpC Aph¡ R>¡. s¡\u L$pb®r_L$ k„ep¡S>_p¡dp„ blzb„^_u `funp dpV¡$ Ap âq¾$ep_p¡ D`ep¡N L$fhpdp„ 
Aph¡ R>¡. D`f_u L©$rsdp„ s¡g A_¡ Apep¡qX$_ hÃQ¡_u âq¾$epdp„ Apep¡qX$__p¡ f„N _luhs \pe R>¡. h_õ`rs Ou 
kp\¡_u âq¾$epdp„ f„Ndp„ \sp¡ a¡fapf v¡$Mpsp¡ _\u. Ap `f\u sd¡ iy„ A_ydp_ L$fip¡ ? ¼ep `v$p\®dp„ blzb„^ R>¡ ?

_pd AÏk|Ó C=C  qÜ b„^_u k„¿ep I2 _p¡ f„N _luhs¹ \i¡ L¡$?

õV$uAqfL$ A¡rkX$ C17 H35 COOH ........................... \i¡/_l] \pe.

Ap¡g¡CL$ A¡rkX$ C17 H33 COOH ........................... \i¡/_l] \pe.

`prdqV$L$ A¡rkX$ C15 H31 COOH ........................... \i¡/_l] \pe.

rg_p¡g¡CL$ A¡rkX$ C17 H31 COOH ........................... \i¡/_l] \pe.

9.22  d¡v$ A¡rkX$

L$fu Sy>Ap¡.

syg_p L$fp¡. 
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 Ak„s©às k„ep¡S>__u kdph¡i_ âq¾$ep lpeX²$p¡S>_ kp\¡ `Z \pe R>¡ A_¡ lpeX²$p¡S>__p kdph¡i_\u k„s©às 
k„ep¡S>_ s¥epf \pe R>¡. Ap âq¾$ep dpV¡$ àg¡qV$_d A\hp r_L$g S>¡hp DÐâ¡fL$ hp`fhp AphíeL$ lp¡e R>¡. Ap`Z¡ 
`l¡gp S> Å¡ey„ R>¡ L¡$ DÐâ¡fL$ A¡V$g¡ A¡hp¡ `v$p\® S>¡_p hX¡$ A¡L$pv$ âq¾$ep_¡ lõsn¡` L$ep® rkhpe s¡_p¡ v$f bv$gpe R>¡.

 DÐâ¡fL$ r_L$g Ap âq¾$ep hX¡$ h_õ`rsS>Þe s¡g_y„ lpeX²$p¡S>_u- 
ch_ L$f¡ R>¡. Apep¡qX$_ hp`fu_¡ D`f_u L©$rs L$fsp Ap`Z¡ Å¡ey„ L¡$ s¡ 
s¡g_p AÏ hÃQ¡ blzb„^ (rhi¡j L$fu_¡ qÜb„^) v$ip®h¡ R>¡. h_õ`rs 
Ou k„s©às lp¡hp_y„ v$ip®h¡ R>¡. h_õ`rs s¡g_p `fdpZydp„ gp„bu A_¡ 
Ak„s©às L$pb®_ i©„Mgp lp¡e R>¡. lpeX²$p¡S>_uch__¡ L$pfZ¡ s¡_y„ ê$`p„sf 
k„s©às i©„Mgpdp„ \pe R>¡ A_¡ s¡_¡ L$pfZ¡ h_õ`rs Ou s¥epf \pe R>¡.

- C = C- - C    C- 

H H

 H2

Pt/Ni
DÐâ¡fL$

 qÜb„^ ^fphsu Ak„s©às Qfbu (unsaturated fats) Apfp¡Áe`v$ lp¡e R>¡ Äepf¡ k„s©às Qfbu (saturated 
fats) Apfp¡Áe dpV¡$ OpsL$ lp¡e R>¡.

4. ârsep¡S>_ âq¾$ep/ ârsõ\p`_ âq¾$ep (Substitution Reaction)

C-H A_¡ C-C A¡L$ b„^ M|b âbm lp¡hp\u k„s©às lpeX²p¡L$pb®_ q¾$epiug lp¡sp _\u s¡\u dp¡V$p cpN¡ s¡ Dv$pku_ 
lp¡e R>¡. dpÓ k|e®âL$pi_p kpr_Ýedp„ k„s©às lpeX²$p¡L$pb®__u ¼gp¡fu_ kp\¡ suh° âq¾$ep \pe R>¡. Ap âq¾$epdp„ A¡L$ 
A¡L$ L$fu_¡ b^p lpeX²$p¡S>_ AÏ_y„ õ\p_ ¼gp¡qf_ AÏ g¡ R>¡. Äepf¡ AÏdp„_p A¡L$ âL$pf AÏ/ AÏkd|l_y„ õ\p_ 
buÅ âL$pf_p¡ AÏ/ AÏkd|l g¡ R>¡. Ðepf¡ s¡ âq¾$ep_¡ ârsõ\p`_ âq¾$ep L$l¡ R>¡. rd\¡__p ¼gp¡fu_uch_\u Qpf 
DÐ`pqv$sp¡ dm¡ R>¡.

CH4 + Cl2   CH3 - Cl + HCl

CH3Cl- Cl2   CH2Cl2  + HCl

CH2Cl2 + Cl2               CHCl3 + HCl

CHCl3+ Cl2   CCl4 + HCl

k|e®âL$pi

k|e®âL$pi

k|e®âL$pi

k|e®âL$pi

 AëL¡$__p DÃQ kdÅsL$p¡ `pk¡\u ¼gp¡fu_uch_ q¾$epdp„ dp¡V$u k„¿epdp„ DÐ`pqv$sp¡ s¥epf \pe R>¡. 

 âp¡`¡__u ¼gp¡fu_uch_ A¡ ârsõ\p`_ âq¾$epdp„ A¡L$ ¼gp¡qf_ AÏ ^fphsp 
kdpheh DÐ`pqv$sp¡ dm¡ R>¡, s¡d_p fQ_pk|Óp¡ gMu_¡ s¡d_¡ Ape¹.e|.`u.A¡.ku. 
_pd Ap`p¡. 

 h_õ`rs s¡gdp„\u Sy>v$p L$fpe¡g Qpf a¡V$u A¡rkX$_p _pdp¡ A_¡ `fdpZyk|Óp¡ 
L$p¡óV$L$ 9.22 dp„ Apàep R>¡. s¡d_p„ ̀ fdpZyk|Óp¡ ̀ f\u s¡d_u fQ_pdp„ L$pb®_-L$pb®_ 
qÜb„^ L¡$V$gp R>¡ s¡ Ap¡mMp¡. s¡d S> s¡ `¥L$u ¼ep a¡V$u A¡rkX$ kp\¡ Apep¡qX$__p¡ f„N 
_l]hs \i¡ s¡ L$lp¡. 

 kpdpÞe âq¾$ep_p Qpf âL$pf sd¡ `pR>gp âL$fZdp„ Å¡ep R>¡. L$pb®r_L$ k„ep¡S>_p¡_u kdph¡i_ A_¡ ârsõ\p`_ 
âq¾$ep D`f `¥L$u ¼ep âL$pfdp„ Aph¡ R>¡ ? kdph¡i_ A_¡ âqsõ\p`_ âq¾$epdp„ L$C h^pfp_u rhi¡jsp s¡dS> saphs 
R>¡ ?

dNS> Qgphp¡.

dNS> Qgphp¡.
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dlÒh_p L$pb®r_L$ k„ep¡S>_p¡ : C\¡_p¡g A_¡ C\¡_p¸CL$ A¡rkX$ 

 C\¡_p¡g A_¡ C\¡_p¸CL$ A¡rkX$ A¡ ìep`pfu dlÒh ^fphsp b¡ L$pb®r_L$ k„ep¡S>_p¡ R>¡. s¡d_p rhi¡ h^y dprlsu 
lh¡ Ap`Z¡ gCiy„. 

 f„Nlu_ C\¡_p¡g Ap¡fX$p_p DóZspdp_¡ âhplu lp¡e R>¡ A_¡ s¡_p¡ DÐL$gp„L$ 780C  R>¡. C\¡_p¸g_¡ kpdpÞe fus¡ 
AëL$p¡lp¡g A\hp dÛpL®$ L$l¡hpe R>¡. C\¡_p¡g `pZudp„ v$f¡L$ âdpZdp„ Öpìe lp¡e R>¡. C\¡_p¡g_p S>gue ÖphZ_u 
rgV$dk `¡`f hX¡$ `funp L$fsp„ s¡ Dv$pku_ lp¡hp_y„ Å¡hp dm¡ R>¡. kp¥çe C\¡_p¡g_u \p¡X$u \p¡X$u dpÓp g¡hp\u S> _ip¡ 
\pe R>¡. dÛâpi_ r_j¡^ lp¡hp R>sp„ kdpS>dp„ s¡_p¡ M|b âQpf \e¡gp¡ Å¡hp dm¡ R>¡. dÛâpi_ Apfp¡Áe dpV¡$ A_¡L$ 
âL$pf¡ OpsL$ lp¡e R>¡. s¡_p L$pfZ¡ Qep`Qe âq¾$ep, dÝehs} Q¡spk„õ\p `f ârsL|$g `qfZpd \pe R>¡. iyÝ^ C\¡_p¡g 
(iyÝ^ dÛpL®$/absolute alcohol) _y„ A¡L$v$d \p¡X$p dpÓp_y„ k¡h_ `Z âpZOpsL$ W$f¡ R>¡. C\¡_p¡g A¡L$ kpfp¡ ÖphL$ 
R>¡. s¡_p¡ D`ep¡N qV„$¼Qf Apep¡qX$_ (Apep¡qX$__y„ AëL$p¡lp¡gdp„_y„ ÖphZ), D^fk_y„ rdîZ S>¡hp Ap¥j^p¡ s¡dS> 
A_¡L$ bmh^®L$p¡dp„ L$fhpdp„ Aph¡ R>¡. 

 rd\¡_p¡g (CH3OH)  C\¡_p¡g_p¡ 
r_ç_ kdÅsL$ T¡fu lp¡hp\u s¡_y„ Ap¡R>u 
dpÓpdp„ k¡h_ `Z ×róV$_piL$ s¡dS> 
âpZOpsL$ _uhX$u iL¡$ R>¡. dlÒh`|Z® 
Ap¥Ûp¡rNL$ ÖphL$ C\¡_p¡g_p¡ vy$ê$`ep¡N 
V$pmhp dpV¡$ s¡dp„ T¡fu Öìe rd\¡_p¡g 
Dd¡fhpdp„ Aph¡ R>¡. Aphp C\¡_p¡g_¡ 
X$u_¡QfX®$ [õ`fuV$ (denatured          
spirit) L$l¡hpe R>¡. s¡ klS>`Z¡     
Ap¡mMpC iL¡$ s¡ dpV¡$ s¡dp„ _ugp f„N_y„ 
f„NÖpìe `Z Dd¡fhpdp„ Aph¡ R>¡.

C\¡_p¡g_p fpkperZL$ NyZ^d®

 C\¡_p¡g_u Ap¡[¼kX$¡$i_ âq¾$ep sd¡ Ap S> âL$fZ_p `pR>gp 
OV$L$dp„ Å¡C R>¡. C\¡_p¡g_u buÆ b¡ âq¾$ep _uQ¡ dyS>b R>¡. 
B\¡_p¡g_u âq¾$epdp„ q¾$epÐdL$ kd|l -OH_u c|rdL$p dlÒh_u 
lp¡e R>¡. 

(kp¡qX$Ad C\p¡¼kpCX$)

(i) kp¡qX$Ad kp\¡ âq¾$ep

2Na + 2CH3-CH2-OH            2CH3-CH2-ONa+H2  á

    b^p AëL$p¡lp¡g_u kp¡qX$Ad ^psy kp\¡ âq¾$ep \C_¡       
lpeX²$p¡S>_ hpey dy¼s \pe R>¡ A_¡ kp¡qX$Ad_p AëL$p¡¼kpCX$ npf 
s¥epf \pe R>¡. C\¡_p¡g_u kp¡qX$Ad ^psy kp\¡_u âq¾$epdp„     
lpeX²$p¡S>_ hpey A_¡ kp¡qX$Ad C\p¡¼kpCX$ DÐ`pqv$sp¡ s¥epf \pe 
R>¡.

_p¢^ : Ap L©$rs rinL$p¡A¡ L$fu bsphhu.

kprlÐe ः dp¡V$u `funp_mu, fbf_y„ b|Qdp„ b¡kpX$¡$gu hpeyhplL$ _rgL$p, R>fu, duZbÑu.

fpkperZL$ `v$p\® ः kp¡qX$Ad ^psy, C\¡_p¡g, d¡Á_¡riAd ^psy_u `Ë$u, hN¡f¡.

L$fu Sy>Ap¡.

L©$rs ः dp¡V$u `funp_mudp„ 10 rdgu C\¡_p¡g gp¡. R>fu_u dv$v$\u kp¡qX$Ad ^psy_p A_pS>_p v$pZp S>¡V$gp 2-3   
Vy$L$X$p L$fp¡. `funp_mudp„_p C\¡_p¡gdp„ kp¡qX$Ad_p Vy$L$X$p _pMu_¡ sfs S> `funp_mu_¡ hpeyhplL$ _rgL$p Å¡X$p¡. 
hpeyhplL$ _mu_p blpf_p R>¡X$¡$ kmNsu duZbÑu gC S>C r_funZ L$fp¡. 
1. hpeyhplL$ _mudp„\u blpf _uL$msp¡ Ähg_iug hpey ¼ep¡ ? 
2. kp¡qX$Ad_p Vy$L$X$p C\¡_p¸g_p `©›$cpN `f _pQsp ip\u S>Zpe R>¡ ? 
3. D`f_u L©$rs kp¡qX$Ad_¡ bv$g¡ d¡Á_¡riAd ^psy_u `Ë$u hp`fu_¡ afu\u L$fp¡. 
4. d¡Á_¡riAd_u `Ë$u_p Vy$L$X$pdp„\u hpey_p `f`p¡V$p _uL$msp v¡$Mpe R>¡ L¡$ ? 
5. d¡Á_¡riAd ^psy kp\¡ C\¡_p¡g_u âq¾$ep \pe R>¡ L¡$ _l] ? 

iy„ sd¡ ÅZp¡ R>p¡ ? 
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 `pR>gp ^p¡fZdp„ sd¡ Å¡ey„ R>¡ L¡$ d¡Á_¡riAd S>¡hu dÝed q¾$epiug ^psy kp\¡ suh° A¡rkX$_u âq¾$ep \C_¡ 
lpeX²$p¡S>_ hpey dy¼s \pe R>¡. C\¡_p¡g Dv$pku_ lp¡hp R>sp„ `Z s¡_u kp¡qX$Ad ^psy kp\¡ âq¾$ep \C_¡ lpeX²$p¡S>_ 
dy¼s \pe R>¡. kp¡qX$Ad ^psy h^y q¾$epiug lp¡hp\u C\¡_p¸gdp„_p Dv$pku_ kd|l -OH kp\¡ âq¾$ep L$f¡ R>¡.  

(ii) r_S>®guL$fZ âq¾$ep : h^y S>gv$ këãeyqfL$ A¡rkX$ kp\¡ C\¡_p¸g_¡ 170 0C DóZspdp_¡ Nfd L$fsp„ s¡d_p 
`fdpZydp„\u `pZu_p¡ A¡L$ AÏ blpf _uL$mu S>C Ak„s©às k„ep¡S>_ C\u_ s¥epf \pe R>¡. 

CH3-CH2-OH     CH2=CH2  + H2O
S>gv$ H2SO4

170 0C   Al] S>gv$ këãeyqfL$ A¡rkX$ r_S>®gL$pfL$ sfuL¡$ 
L$pe® L$f¡ R>¡.

1. A¡_-âp¡r`_ AëL$p¡lp¡gdp„ kp¡qX$Ad ̂ psy_p Vy$L$X$p _pMsp iy„ v¡$Mpi¡ s¡ âq¾$ep 
gMu_¡ õ`óV$ L$fp¡. 

2. S>gv$ këãeyqfL$ A¡rkX$ kp\¡ A¡_-åe|V$pCg ApëL$p¡lp¡g_¡ Nfd L$fsp ¼ep 
DÐ`pqv$s s¥epf \i¡ s¡ âq¾$ep gMu_¡ õ`óV$ L$fp¡.

rhop_ L|$hp¡ : AëL$p¡lp¡g : A¡L$ H^Z 

 i¡fX$u kp¥f DÅ®_y„ fpkperZL$ DÅ®dp„ AÐe„s L$pe®nd fus¡ ê$`p„sf L$f¡ R>¡. i¡fX$u_p fkdp„\u kpL$f b_phsu 
hMs¡ S>¡ dm s¥epf \pe R>¡ s¡_y„ qL$Îh_ L$ep® bpv$ AëL$p¡lp¡g (C\¡_p¡g) dm¡ R>¡. `|fsu lhpdp„ Ähg_ \sp 
C\¡_p¸gdp„\u dpÓ L$pb®_ X$peAp¸¼kpCX$ A_¡ `pZu s¥epf \pe R>¡. Apd C\¡_p¸g A¡L$ õhÃR> H^Z R>¡. s¡\u 
L¡$V$gpL$ v¡$ip¡dp„ `¡V²$p¡g_u L$pe®ndsp h^pfhp dpV¡$ s¡_pdp„ A¡L$ kdph¡iu sfuL¡$ s¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡. 
Aphp H^Z_¡ N¡kp¡lp¡g L$l¡hpe R>¡. 

B\¡_p̧BL$ A¡rkX$ : C\¡_p¡BL$ A¡rkX$ f„Nlu_ âhplu R>¡ S>¡_y„ DÐL$g_p„L$ 118 0C R>¡. kpdpÞefus¡ B\¡_p¸CL$ A¡rkX$_¡ 
A¡k¡qV$L$ A¡rkX$ L$l¡hpe R>¡. s¡d S> s¡_y„ S>gue ÖphZ A¡rkX$^d} lp¡hp\u s¡dp„ c|fy„ rgV$dk gpg \pe R>¡.         
A\pZpdp„ `qffnL$ sfuL¡$ S>¡ rh_¡Npf hp`fhpdp„ Aph¡ R>¡ s¡ A¡k¡qV$L$ A¡rkX$_y„ `pZudp„ b_ph¡g 5-8% ÖphZ 
lp¡e R>¡. iyÝ^ C\¡_p¸CL$  A¡rkX$_y„ ÖphZp„L$ 17 0C  R>¡. s¡\u W$„X$p lhpdp_ hpmp âv¡$idp„ C\¡_p¸CL$ A¡rkX$    
Ap¡fX$p_p DóZspdp_¡ S> \uÆ Åe R>¡ A_¡ bfa S>¡hy„ v¡$Mpe R>¡. s¡\u s¡_¡ Ág¡riAg A¡k¡qV$L$ A¡rkX$ L$l¡hpe R>¡.

kprlÐe : Ág¡T V$pCg, L$pQ_u kmu, pH v$i®L$ `Ë$u, c|fy„ rgV$dk `¡`f.
fpkperZL$ `v$p\® ः kp¥çe C\¡_p¸CL$ A¡rkX$, kp¥çe lpeX²$p¡¼gp¡qfL$ A¡rkX$. 

9.23 C\¡_p¸CL$ A¡rkX$ A_¡ lpeX²$p¡¼gp¡qfL$ A¡rkX$_u `funp

L$fu Sy>Ap¡.

dNS> Qgphp¡.

L©$rs ः Ág¡T V$pCg `f b¡ c|fu rgV$dk `Ë$u d|L$p¡. A¡L$ `Ë$u `f L$pQ_u kmu hX¡$ kp¥çe lpeX²$p¡¼gp¡qfL$ A¡rkX$_y„ V$u`y„ 
d|L$p¡ buÆ `Ë$u `f buÆ L$pQ_u kmu hX$ kp¥çe C\¡_p¸CL$ A¡rkX$_y„ V$u`y„ d|L$p¡. rgV$dk `Ë$u_p f„Ndp„ ip¡ a¡fapf \pe 
R>¡. s¡_u _p¢^ L$fp¡. Ap S> L©$rs pH v$i®L$ `Ë$u_p¡ D`ep¡N L$fu_¡ afu\u L$fp¡. b^p r_funZp¡ _uQ¡_p L$p¡óV$L$dp„ _p¢^p¡.

`v$p\® c|fp rgV$dk_p f„Ndp„ 
\e¡gp¡ a¡fapf

k„b„r^s pH
(Mp¡V$p _¡ R>¡L$p¡)  

pH v$i®L$ `Ë$u `f 
v¡$Mpsp¡ f„N  

k„b„r^s pH

C\¡_p¸CL$ A¡rkX$ <7/7/   7

lpeX²$p¡¼gp¡qfL$ 
A¡rkX$ 

<7/7/ <7

<
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1. C\¡_p¸CL$ A¡rkX$ A_¡ lpeX²$p¡¼gp¡qfL$ A¡rkX$dp„ h^y suh° A¡rkX$ ¼ep¡ ? 

2. C\¡_p¸CL$ A¡rkX$ A_¡ lpeX²$p¡¼gp¡qfL$ A¡rkX$dp„ c¡v$ v$ip®hhp dpV¡$ c|fy„ rgV$dk 
A_¡ pH v$i®L$ `¥L$u ¼ep¡ v$i®L$ L$pNm D`ey¼s R>¡ ? 

C\¡_p¸CL$ A¡rkX$_p fpkperZL$ NyZ^d®
 C\¡_p¸CL$ A¡rkX$dp„ L$pbp£[¼krgL$ A¡rkX$ q¾$epÐdL$ kd|l R>¡. C\¡_p¸CL$ A¡rkX$_u fpkperZL$ âq¾$ep dy¿eÐh¡ 
Ap q¾$epÐdL$ kd|l_¡ L$pfZ¡ \pe R>¡. 
i. b¡CT kp\¡_u âq¾$ep
A. suh° b¡CT kp\¡ âq¾$ep 
 suh° b¡CT kp¡qX$Ad lpeX²$p¡¼kpCX$ kp\¡ C\¡_p¸CL$ A¡rkX$_u Dv$prk_uL$fZ âq¾$ep \C_¡ npf A_¡ `pZu s¥epf 
\pe R>¡.

  CH3-COOH + NaOH  ®  CH3-COO Na + H2

             (A¡rkX$)         (b¡CT)            (npf)   (`pZu)

 Al] s¥epf \_pfp npf_y„ Ape¹.e|.`u.A¡.ku._pd kp¡qX$Ad C\¡_p¡A¡V$ R>¡ A_¡ s¡_y„ kpdpÞe _pd kp¡qX$Ad 
A¡rkV¡$V$ R>¡. sd¡ `pR>gp ^p¡fZdp„ Å¡ey„ R>¡ L¡$ A¡rkqV$L$ A¡rkX$ kp¥çe A¡rkX$ R>¡. kp¡qX$Ad A¡rkV¡$V$ Ap npf   
Dv$pku_ li¡ L¡$ ?

Ap. L$pbp£_¡V$ A_¡ bpeL$pbp£_¡V$ kp\¡ âq¾$ep

kprlÐe ः dp¡V$u `funp_mu, _p_u `funp_mu, hp„L$u hpeyhplL$ _rgL$p, fbf_y„ b|Q,  
r\kg NmZu, õV¡$ÞX$ hN¡f¡. 

fpkperZL$ `v$p\® ः A¸k¡qV$L$ A¡rkX$, kp¡qX$Ad L$pbp£_¡V$ Q|Z®, Q|_p_y„ _use¯y `pZu. 

9.24 A¸k¡qV$L$ A¡rkX$ A_¡ kp¡qX$Ad L$pbp£_¡V$_u âq¾$ep

hp„L$u hpeyhplL$ 
_rgL$p

dp¡V$u
`funp_mu

_p_u `funp_mu

A¸k¡qV$L$ 
A¡rkX

kp¡qX$Ad L$pbp£_¡V$

Q|_p_y„ r_se¯y `pZu

r\kg 
NmZu

õV¡$ÞX$
fbf_y„ 
b|Q

L©$rs ः ApL©$rsdp„ v$ip®ìep âdpZ¡ 
kprlÐe_u Np¡W$hZ L$fp¡. dp¡V$u `funp- 
_mudp„ kp¡qX$Ad L$pbp£_¡V$_y„ Q|Z® _pMp¡. 
_p_u `funp_mudp„ Q|_p_y„ _use®y„ `pZu 
gp¡. r\kg NmZudp„\u 10 rdgu 
A¡k¡qV$L$ A¡rkX$ _pMp¡. `funp_mudp„    
\sp a¡fapf_y„ r_funZ L$fp¡. 

1. dp¡V$u `funp_mudp„ DÐ`Þ_ \sp¡ 
hpey ¼ep¡ R>¡ ? 

2. _p_u `funp_mudp„ Q|_p_p r_sep® 
`pZudp„ `f`p¡V$p ip dpV¡$ v¡$Mpe R>¡ ? 

3. Q|_p_p _usep® `pZu_p f„Ndp„ ip¡ 
a¡fapf \pe R>¡ ? k„b„r^s âq¾$ep 
gMp¡. 

dNS> Qgphp¡.

L$fu Sy>Ap¡.
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 `pR>gu L©$rsdp„ C\¡_p¸CL$ A¡rkX$_u b¡CT^d} npf kp¡qX$Ad L$pbp£_¡V$ kp\¡ âq¾$ep \C_¡ kp¡qX$Ad C\¡_p¡A¡V$ 
npf, `pZu A_¡ L$pb®_ X$peAp¡¼kpCX$ hpey s¥epf \pe R>¡.

 `f`p¡V$p_p ê$`dp„ Å¡f\u blpf `X$sp¡ CO2hpey hpeyhplL$ _qgL$pdp„\u `kpf \B_¡ _p_u `funp_mudp„_p 
Q|_p_p r_sep¯ `pZu kp\¡ âq¾$ep \C_¡ v|$r^ey„ \pe R>¡. Q|_p_y„ r_se¯y `pZu vy$r^ey„ \hy„ L$pb®_ X$peAp¡¼kpCX$ hpey_u 
`funp R>¡. 

CH3COOH + NaHCO3     ® CH3COONa+ H2O + CO2     

 D`f_u L©$rsdp„ kp¡qX$Ad L$pbp£_¡V$_¡ bv$g¡ kp¡qX$Ad bpeL$pbp£_¡V$ hp`fsp Aphp S> r_funZ dm¡ R>¡. CO2 

hpey `f`p¡V$p_p ê$`dp„ blpf Aph¡ R>¡ A_¡ s¡_p L$pfZ¡ Q|_p_y„ r_se¯y `pZu v|$r^e„y \pe R>¡. 

ii.   CõV$fuch_ âqL$ep : L$pfbp¡[¼krgL$ A¡rkX$ A_¡ AëL$p¡lp¡g hÃQ¡_u âq¾$ep hX¡$ q¾$epÐdL$ kd|l CõV$f$ ^fphsp¡ 
`v$p\® s¥epf \pe R>¡. 

1. D`f_u L©$rsdp„ Q|_p_y„ _use¯y `pZu vy$r^e„y ip\u \pe R>¡ s¡ âq¾$ep gMu _¡ õ`óV$ L$fp¡. 
2. B\¡_p¸CL$ A¡rkX$dp„ kp¡qX$Ad ^ps|_p Vy$L$X$p _pMuA¡ sp¡ L$C âq¾$ep \i¡ s¡ õ`óV$ L$fp¡. 
3. b¡ `funp_mudp„ b¡ f„Nlu_ âhplu R>¡ S>¡dp„\u A¡L$ C\¡_p¡g A_¡ buSy>„ C\¡_p¸CL$ A¡rkX$ R>¡. L$C _mudp„ ¼ep¡ 

`v$p\® R>¡ s¡ _½$u L$fhp dpV¡$ L$C fpkperZL$ `funp L$fip¡ s¡ âq¾$ep gMu_¡ õ`óV$ L$fp¡. 

9.25 CõV$fuch_ âq¾$ep

kprlÐe ः `funp_mu, buL$f, b_®f hN¡f¡.

fpkperZL$ `v$p\® ः Ág¡riAg C\¡_p¸CL$ A¡rkX$, 
B\¡_p¡g, S>gv$ këãeyqfL$ A¡rkX$, hN¡f¡.  

L©$rs ः `funp_mudp„ 1 rdgu B\¡_p¡g A_¡ 1 rdgu  
Ág¡riAg C\¡_p¸CL$ A¡qkX$ gp¡. s¡dp„ L¡$V$gp„L$ V$u`p S>gv$ 
këãeyqfL$ A¡rkX$ _pMp¡. Ap `funp_mu buL$fdp„_p 
Nfd `pZudp„ `p„Q rdr_V$ dpV¡$ d|L$p¡. Ðepfbpv$ buÅ 
buL$fdp„ 20-30 rdgu `pZu gC_¡ s¡dp„ D`f_u 
âq¾$epdp„ s¥epf \e¡gy„ rdîZ _pMp¡ A_¡ N„^ gp¡. 
 DÐâ¡fL$_u D`[õ\qsdp„ C\¡_p¸CL$ A¡rkX$ C\¡_p¸g 
kp\¡ âq¾$ep L$f¡ R>¡ A_¡ C\pCg B\¡_p¡A¡V$ _pd_p¡ CõV$f 
s¥epf \pe R>¡. 

CH3-COOH + CH3-CH2-OH                   CH3-COO-CH2-CH3 + H2O
(C\¡_p¸CL$ A¡rkX$) (C\¡_p¡g) (C\pCg B\¡_p¡A¡V$) (`pZu)

® 
DÐâ¡fL$

A¡rkX$

`funp_mu

buL$f

b_®f

C\¡_p¸CL$ A¡rkX$, 

B\¡_p¡g, S>gv$ 

këãeyqfL$ 

A¡rkX$_y„ rdîZ

rÓ`pC

spf_u Åmu

2CH3COOH (aq) + Na2CO3 (aq)     ® CH3COONa (aq) + H2O (l) + CO2     (g)

`pZu

dNS> Qgphp¡.

L$fu Sy>Ap¡.
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 CõV$f duW$u hpk ^fphsp¡ `v$p\® R>¡. OZp„ amp¡_p¡ õhpv$ s¡d_pdp„ fl¡gp rhrióV$ CõV$f_¡ L$pfZ¡ lp¡e R>¡. kyN„r^s 
A_¡ õhpqv$óV$ `v$p\® b_phhp dpV¡$ CõV$f hp`fhpdp„ Aph¡ R>¡. kp¡qX$Ad lpeX²$p¡¼kpCX$ kp\¡ âq¾$ep L$fsp CõV$dp„\u 
AëL$p¡lp¡g A_¡ kp¡qX$Ad npf_p ê$`dp„ L$pbp£[¼krgL$ A¡rkX$ `pR>p dm¡ R>¡. Ap âq¾$ep_¡ kpbyL$fZ L$l¡hpe R>¡. L$pfZ 
Qfbudp„\u kpby s¥epf L$fhp dpV¡$ Ap âq¾$ep hp`fhpdp„ Aph¡ R>¡. 

 CõV$f + kp¡qX$Ad lpeX²$p¡¼kpCX$                 kp¡qX$Ad L$pbp£[¼kg¡V$ + AëL$p¡lp¡g® 

 kp¡qX$Ad lpeX²$p¡¼kpBX$_p ÖphZ kp\¡ Qfbu_¡ Nfd L$fsp kpby A_¡ [Ágkfu_ 
s¥epf \pe R>¡. Qfbu A_¡ [Ágkfu_dp„ ¼e„y q¾$epÐdL$ kd|l li¡ A¡hy„ sd_¡ gpN¡ R>¡ 
s¡ õ`óV$uL$fZ krls gMp¡.

1. A_pS>, L$W$p¡m, dp„k S>¡hp AÞ_ `v$p\®dp„\u Ap`Z_¡ S>¡ `p¡jL$Öìep¡ dm¡ R>¡. 
s¡d_p fpkperZL$ _pdp¡ iy„ R>¡ ? 

b©lv¹$f¡Ï A_¡ blzgL$  (Macro molecules and Polymers)

2. L$p`X$, Of_p¡ kpdpÞe (ar_®Qf) [õ\rsõ\p`L$ hõsy ¼ep ¼ep fpkperZL$ `v$p\®dp„\u b_¡gp lp¡e R>¡ ?

b©lv¹$f¡Ï : Ap `pW$_u iê$Apsdp„ Ap`Z¡ Å¡ey„ L¡$ ops L$pb®r_L$ k„ep¡S>_p¡_u k„¿ep `fdpZyÖìedp__p¡ ìep`                     

101-1012  S>¡V$gp¡ rhipm R>¡. dp¡V$p `fdpZyÖìedp_ ^fphsp `fdpZydp„_p OV$L$ AÏ_u k„¿ep M|b dp¡V$u lp¡e R>¡. 

gpM L$fsp„ h^pf¡ AÏ\u b_¡gp âQ„X$ L$pb®r_L$ `fdpZy_¡ b©lv¹$f¡Ï L$l¡hpe R>¡. S>¡ blzgL$ âL$pf_p lp¡e R>¡.

_¥krN®L$ b©lv¹$f¡Ï : `p¸guk¸¼fpCX$, âp¡V$u_ A_¡ Þey[¼gL$ A¡rkX$ _¥krN®L$ b©lv¹$f¡Ï A¡V$g¡ L¡$ Æhk©róV$_p Ap^pfõs„c 

R>¡. õV$pQ® A_¡ k¡ëeygp¡S> S>¡hp `p̧guķ¼fpCX$ k„ep¡S>_p¡dp„\u Ap`Z_¡ AÞ_, h÷, fl¡W$pZ dm¡ R>¡. âpZuAp¡_p ifuf_p¡ 

dp¡V$p¡ cpN âr\_dp„\u b_¡gp¡ lp¡e R>¡. s¡d S> s¡d_y„ lg_Qg_ A_¡ rhrh^ ipfuqfL$ âq¾$ep âr\_  Üpfp \pe R>¡. 

Þey[¼gL$ A¡rkX$_¡ L$pfZ¡ f¡Ïõsf`f Ap_yh„riL$sp_y„ r_e„ÓZ \pe R>¡. fbf buÅ âL$pf_p¡ _¥krN®L$ b©lv¹$f¡Ï R>¡. 

dp_hr_rd®s b©lv¹$f¡Ï : kp¥ â\d fbf A_¡ f¡id_u `ep®e ip¡^hp_u l¡sy\u âep¡Nipmpdp„ A_¡ L$pfMp_pdp„ 

b©lv¹$f¡Ï_y„ r_dp®Z \ey„. ApS>¡ Æh__p kh® n¡Ó¡ dp_hr_rd®s b©lv¹$f¡Ï_p¡ D`ep¡N \pe R>¡. L$`pk, D_, f¡id S>¡hp 

_¥krN®L$ v$p¡fp_u S>¡d S> g„bpC_u ×róV$A¡ dS>b|s A¡hp dp_hr_rd®s v$p¡fp, fbf_u [õ\rsõ\p`L$sp_p¡ NyZ^d® 

^fph_pf Cg¡õV$p¡df, S>¡dp„\u `sfp, _mu S>¡hu Ak„¿e âL$pf_u hõsyAp¡ s¡d S> `©›$cpN `f gNpX$hp_p¡ g¡`      

b_phpe R>¡ s¡ àgp[õV$L$ `Z dp_hr_rd®s b©lv¹$f¡Ï_p Dv$plfZp¡ R>¡. _¥krN®L$ A_¡ dp_hr_rd®s b©lv¹$f¡Ï_u k„fQ_p 

A_¡L$ _p_p OV$L$ A¡L$buÅ_¡ r_erds `Ý^rs\u Å¡X$pC_¡ s¥epf \pe R>¡. s¡\u b©lv¹$f¡Ï blzgL$ lp¡e R>¡. 

blzgL$ : _p_p OV$L$p¡_u r_erds `y_fph©rÑ\u s¥epf \sp b©lv¹$f¡Ï_¡ blzgL$ L$l¡hpe R>¡. S>¡ _p_p OV$L$_u r_erds 

`y_fph©rÑ\u blzgL$ b_¡ R>¡, s¡ _p_p OV$L$_¡ A¡L$gL$ (Monomer) L$l¡ R>¡. S>¡ âq¾$ep Üpfp A¡L$gL$ `fdpZydp„\u 

blzgL$ s¥epf \pe R>¡ s¡_¡ blzgL$uL$fZ (Polymerization) L$l¡ R>¡.

 AëL$u__p A¡L$gL$ Å¡X$pB_¡ blzgL$ b_hp A¡ blzgL$uL$fZ_u dlÒh_u `Ý^rs R>¡. v$p.s.`p¡rgCr\gu__y„ 

k„ïg¡jZ _uQ¡ âdpZ¡ \pe R>¡. bpSy>dp„ dp¡V$p âdpZdp„ h`fpsp blzgL$p¡ L$p¡óV$L$dp„ Apàep R>¡. (Sy>Ap¡ L$p¡óV$L$ 9.26 

A_¡ 9.27)

dNS> Qgphp¡.

L$lp¡ Å¡CA¡ !
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Cr\gu_ A¡L$gL$ `p¸rgCr\gu_

blzgL$

9.26 `p¸rgCr\gu__y„ k„ïg¡jZ

blzgL$ _pd OV$L$ A¡L$gL$ A_¡ 
fQ_pk|Ó

blzgL$p¡_p fQ_pk|Ó D`ep¡N

`p¡rgCr\gu_ Cr\gu_

CH2= CH2

\¡guAp¡, M¡gpX$uAp¡_p L$`X$p 

`p¡guõV$peqf_ õV$peqf_

C6H5- CH = CH2

\dp®L$p¡g_u hõsyAp¡ 

`p¡guìlpC_pCg 

¼gp¡fpCX$ (PVC)
ìlpC_pCg ¼gp¡fpCX$ 

CH2= CH- Cl  
`uhuku `pC`, \¡gu, 
v$fhpÅ_p `NgyR>rZep, 
lp¸[õ`V$gdp„_u gpg \¡gu A_¡ 
_muAp¡. 

`p¸guA¡q¾$gp¡-
_pCV²$pCg

A¡q¾$gp¡-_pCV²$pCg

CH2 = CH - C   N 
Nfd L$`X$p, åg¸„L¡$V$

V¡$ãgp¸_ V¡$V²$pãgp¡fp¡¡ Cr\gu_

CF2= CF2

r_g£` hpkZ

`p¸guâp¡r`gu_ âp¡r`gu_

CH3 - CH = CH2

IS>¡¼i__u rkqf„S>, V¡$bg, 
Myfiu

9.27  rhrh^ blzgL$p¡ A_¡ s¡_p D`ep¡N
 D`f_p Dv$plfZp¡dp„_p blzgL$p¡ A¡L$ S> A¡L$gL$_u `y_fph©rÑ\u b_¡gp R>¡. s¡d_¡ kdblzgL$p¡ 
(Homopolymers) L$l¡hpe R>¡. buÅ¡ âL$pf b¡ A\hp h^y A¡L$gL$dp„\u b_¡gp blzgL$_p¡ R>¡ s¡d_¡ klblzhpqfL$ 
(Copolymers) L$l¡hpe R>¡. v$p.s. `¡V$ (PET) A¡V$g¡ `p¡rgCr\gu_ V$f\¡g¡V$ blzgL$p¡_u k„fQ_p D`f_p 
Dv$plfZp¡_u S>¡d S> f¡Mue, ipMue A_¡ Årge `Z lp¡e R>¡. A¡L$gL$_y„ õhê$` A_¡ k„fQ_p_p âL$pf A_ykpf 
blzgL$p¡_¡ rhrh^ âL$pf_p NyZ^d® âpàs \pe R>¡.
 _¥krN®L$ blzgL$p¡_u k„fQ_p_y„ ApL$g_ A¡ s¡_y„ rhOV$_ \ep `R>u \ey„ âdyM _¥krN®L$ blzgL$p¡_u k„fQ_p 
_uQ¡_p L$p¡óV$L$dp„ Ap`¡gu R>¡. (Sy>Ap¡ L$p¡óV$L$ _„.9.28) 

n

=
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1. Å¡X$L$p Å¡X$p¡.
 "A' rhcpN "b' rhcpN
 A. C2H6 1.  Ak„s©às lpeX²$p¡L$pb®_ 
 Ap. C2H2 2.  A¡L$ AëL$p¡lp¡g_y„ AÏk|Ó 
 B.  CH4O 3.  k„s©às lpeX²$p¡L$pb®_
 C. C3H6 4. rÓb„^ 
2. _uQ¡_p `fdpZydpV¡$ Cg¡¼V²$p¡_-V$`L$p„ k„fQ_p_y„ 

f¡MpV$_ L$fp¡. (hsy®m _ v$ip®hsp) 
 A. rd\¡_  Ap. Cr\_  
 B. rd\¡_p¸g C. `pZu
3. _uQ¡ Ap`¡gp `fdpZyk|Óp¡ `f\u kh® k„crhs 

k„ep¡S>_p¡_p fQ_pk|Ó (f¡Mp-k„fQ_p) Apg¡Mp¡. 
 A. C3H8    Ap. C4H10    B. C3H4

4. _uQ¡_u k„op Dv$plfZ krls õ`óV$ L$fp¡. 
 1. k„fQ_p - kdphehsp 
 2. klk„ep¡S>L$ b„^ 
 3. k¡[ÞÖe k„ep¡S>_dp„_p¡ rhjd AÏ 
 4. q¾$epÐdL$ kd|l 
 5. AëL¡$_ 
 6. k„s©às lpeX²$p¡L$pb®_ 
 7. kdblzgL$ 
 8. A¡L$gL$ 
 9. n`Z 
 10. Ap¸[¼kX$ÞV$
5. _uQ¡ Ap`¡gp fQ_pk|Óp¡ dpV¡$ Ape¹.e|.`u.A¡.ku. 

_pdp¡ gMp¡.
 A. CH3-CH2-CH2-CH3

 Ap. CH3-CHOH-CH3

blzgL$ A¡L$gL$_y„ _pd ip¡^

`p¸rgk¡L$fpCX$ ÁgyL$p¡T õV$pQ®

k¡ëeygp¡S> ÁgyL$p¡T gpL$Xy„$ (h_õ`rs L$p¡j 
qv$hpg)

âr\_ Ard_p¡ A¡rkX$$ õ_pey, hpm, DÐâ¡fL$, 
HX$p, ÐhQp

X$u.A¡_.A¡. Þey[¼gAp¡V$pCX$ 
(qX$Ap¡¼kufpebp¡T-ap¡õa¡V$)

h_õ`rs_p NyZk|Ó  

Apf.A¡_.A¡. Þey[¼gAp¡V$pBX$ 
(fpebp¡T-ap¡õV¡$V$)

L$p¡idp„_p L¡$ÞÖ A_¡ 
L$p¡iÖìe 

fbf Apekp¡râ_ fbf_p TpX$_p¡ fkCH2= C-CH=CH2

 CH 3

1. _uQ¡ L¡$V$gpL$ A¡L$gL$_p 
fQ_pk|Óp¡ Ap`¡gp R>¡. 
s¡d_p hX¡$ s¥epf \_pfp 
kdblzgL$p¡_p fQ_pk|Ó 
gMp¡. 

CH2= C

 CH 3

CH3

CH2= C

 CN

CH3

A.

Ap.

2. f„N A_¡ QuL$Zp Öìedp„ h`fpsp blzgL$ `p¡rgìlpC_pCg A¡rkV¡$V$_y„           
fQ_pk|Ó Apàey„ R>¡. s¡_p `f\u k„b„r^s A¡L$gL$_y„ _pd A_¡ fQ_pk|Ó gMp¡.

9.28 L¡$V$gpL$ _¥krN®L$ blzgL$p¡ A_¡ s¡d_u âp[às

õhpÝepe

dNS> Qgphp¡.
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 B. CH3-CH2-COOH
 C.   CH3-CH2-NH2

 D. CH3-CHO
 E.  CH3-CO-CH2-CH3

6. L$pb®r_L$ k„ep¡S>_p¡_u _uQ¡ Ap`¡gu fpkperZL$ âq¾$ep_p âL$pf Ap¡mMp¡. 
 A . CH3-CH2-CH2-OH             CH3-CH2-COOH
 Ap. CH3-CH2-CH3                      3 CO2 + 4 H2O
 B. CH3-CH= CH -CH3   + Br2                       CH3-CHBr - CHBr -CH3  

 C. CH3-CH3  + Cl2                   CH3-CH2Cl  + HCl
 D. CH3-CH2-CH2-CH2-OH              CH3-CH2-CH=CH2+ H2O  
 E.  CH3-CH2-COOH  + NaOH           CH3-CH2-COO-Na+  +  H2O
 A¡.  CH3-COOH + CH3-OH                  CH3-COO- CH3+  H2O
 7. _uQ¡ Ap`¡gp Ape¹.e|.`u.A¡.ku. _pd_u _uQ¡ fQ_pk|Óp¡ gMp¡. 
 A. `¢V$p¡_-2-Ap¡_     Ap. 2$-L$gp¡fp¡åe|V¡$_ 
 B. âp¡`¡_-2 Ap¡g     C. rd\¡_pg 
 D. åeyV¡$_p¸CL$ A¡rkX$    E. 1-b°p¡dp¡âp¡`¡_
 A¡. C\¡_prd_     A¥. åe|V¸$_p¡_ 
8. _uQ¡_p âñp¡_p DÑf gMp¡.
 1. L$pb®r_L$ k„ep¡S>_p¡_u k„¿ep M|b dp¡V$u lp¡hp `pR>m_y„ L$pfZ iy„ li¡ ? 
 2. k„s©às lpeX²$p¡L$pb®__u k„fQ_p_p Ap^pf¡ s¡_p ÓZ âL$pf `X¡$ R>¡. s¡_p _pdp¡ Dv$plfZ krls gMp¡. 
 3. rhjd AÏ Ap¡[¼kS>_ ^fphsp L$p¡B`Z Qpf q¾$epÐdL$ kd|l S>Zphu v$f¡L$_p A¡L$ Dv$plfZ_y„ _pd A_¡ 

fQ_pk|Ó gMp¡. 
 4. ÓZ Sy>v$p Sy>v$p rhjd AÏ ^fphsp ÓZ q¾$epÐdL$ k|dl S>Zphu v$f¡L$_p A¡L$ Dv$plfZ_y„ _pd A_¡   

fQ_pk|Ó gMp¡. 
 5. ÓZ _¥krN®L$ blzgL$p¡_p _pd S>Zphu s¡ ¼ep„ dm¡ R>¡ A_¡ ¼ep A¡L$gL$dp„\u b_¡gp lp¡e R>¡ s¡ S>Zphp¡. 
 6. rh_¡Npf A_¡ N¸kp¡lp¡g_u k„op õ`óV$ L$fp¡. Ap `v$p\p£_p A¡L$-A¡L$ D`ep¡N gMp¡. 
 7. DÐâ¡fL$ A¡V$g¡ iy„ s¡ S>Zphu_¡ DÐâ¡fL$_u dv$v$\u \su L$p¡B`Z A¡L$ âq¾$ep gMp¡. 

  D`¾$d : 
  v¥$r_L$ Æh_dp„ h`fpsp rhrh^ L$pb®r_L$ k„ep¡S>_p¡ rhi¡ krhõspf dprlsu v$ip®hsy„ L$p¡óV$L$ s¥epf L$fu hN®dp„ 

gNpX$p¡ A_¡ s¡_p rhi¡ QQp® L$fp¡. 

²²²
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1. AhL$pi A_¡ ApL$pidp„ iy„ saphs R>¡ ? 
2. kp¥fd„X$m_p rhrh^ OV$L$p¡ L$ep ? 
3. D`N°l A¡V$g¡ iy„ ? 
4. `©Õhu_p _¥krN®L$ D`N°lp¡ L¡$V$gp R>¡?

L©$rÓd D`N°lp¡ Üpfp ¼ep ¼ep âL$pf_p v|$fbu_p¡ `©Õhu_u `qf¾$dp L$fsp lp¡e R>¡ ? s¡d_¡ 

AhL$pidp„ fpMhp ip dpV¡$ AphíeL$ R>¡ ? 

  

10. AhL$pi Arcep_

 dp_hu_¡ l„d¡ip Aops hõsy âÐe¡ ApL$j®Z füy„ R>¡ A_¡ s¡ s¡_p rhi¡ ÅZu_¡ `p¡sp_p op__u rnrsÅ¡     
rhõspfhp dpV¡$ kss âeÐ_iug füp¡ R>¡. AhL$pi A_¡ s¡dp„ V$dV$dsp Ak„¿e spfpAp¡ rhi¡ s¡_¡ âpQu_ kde\u 
S> Ly$s|lg füy„ R>¡. s¡ l„d¡ip AhL$pidp„ R>gp„N dpfhp_y„ õhà_ Å¡sp¡ füp¡ R>¡ A_¡ s¡_¡ dpV¡$ âeÐ_iug füp¡ R>¡. 

AhL$pi Arcep_ (Space missions)
 s„Óop_dp„ A_¡ rhi¡jê$`¡ AhL$pi s„Óop_dp„ \e¡gu âNrs_¡ L$pfZ¡ hukdu kv$u_p DÑfp^®dp„ AhL$piep__y„ 

r_dp®Z L$fhpdp„ Apìey„ A_¡ AhL$piepÓp L$fhu i¼e b_u. Ðepf\u `©Õhu_u afs¡ `qf¾$dp L$fhp dpV¡$ AhL$pidp„ 
lÅfp¡ L©$rÓd D`N°l rhrióV$ L$npdp„ âõ\pr`s L$fhpdp„ Apìep R>¡. A¡ rkhpe k|e®dpmp_p rhrh^ OV$L$p¡_p¡ _ÆL$\u 
Aæepk L$fhp dpV¡$ L¡$V$gpL$ rhrióV$ e„Óp¡ k|e®dpmp_p rhrh^ OV$L$p¡ sfa dp¡L$gu_¡ AhL$pi k„ip¡^_ Arcep_       
Qgphhpdp„ Apìey„ R>¡. A¡ rhi¡ Ap`Z¡ Ap `pW$dp„ dprlsu d¡mhuiy„.

AhL$pi Arcep__y„ b¡ âL$pfdp„ hN}L$fZ L$fhpdp„ Apìey„ R>¡. L©$rÓd D`N°lp¡_¡ ̀ ©Õhu_u L$npdp„ âõ\pr`s L$fu_¡ 
rhrh^ âL$pf_y„ k„ip¡^_ L$fhy„ s¡d S> `p¡sp_u Æh_phíeL$ hõsyAp¡ dpV¡$ D`N°lp¡_p¡ D`ep¡N L$fhp¡ A¡ `l¡gp âL$pf_p 
Arcep__p¡ DØ¡i lp¡e R>¡. buÅ âL$pf_p Arcep__p¡ DØ¡i kp¥fd„X$mdp„_p A_¡ s¡_u blpf_p rhrh^ OV$L$p¡ sfa 
AhL$piep_ dp¡L$gu_¡ s¡ OV$L$p¡_y„ _ÆL$\u r_funZ L$fhy„ A_¡ s¡d_p rhi¡ dprlsu d¡mhhu. 

 AhL$piep_ Üpfp AhL$pidp„ S>_pfp¡ kp¥ â\d dp_h friep_p¡ eyfu NpNpfu_ 
lsp¡. s¡dZ¡ B.k.1961dp„ `©Õhu_u `qf¾$dp L$fu. Q„Ö `f kp¥ â\d L$v$d d|L$_pf 
(1969) ìe[¼s _ug Apd®õV²$pƒN (Ad¡qfL$p) lsp¡. cpfs_p fpL¡$i idp®A¡ B.k.1984dp„ 
friep_p AhL$piep_ Üpfp `©Õhu_u `qf¾$dp L$fu. kyr_sp rhëeçk A_¡ L$ë`_p 
Qphgp A¡ `Z Ad¡qfL$p_u k„õ\p "_pkp' (National Aeronautics and Space 
Administration)_p AhL$piep_dp„ AhL$pi c°dZ L$e¯y. 

Ø   AhL$pi Arcep_     Ø L©$rÓd D`N°l 
Ø L©$rÓd D`N°lp¡_y„ hN}L$fZ   Ø L©$rÓd D`N°lp¡_u c°dZ L$np
Ø D`N°l ân¡`L$    Ø `©Õhu\u v|$f \e¡gp AhL$pi Arcep_

   sdpfp c°dZÝhr__p rkÁ_g ¼ep„\u Aph¡ R>¡ ? c°dZÝhr_ rd_pfp (V$phf)dp„ s¡ 
¼ep„\u Aph¡ R>¡? v|$fv$i®__p  L$pe®¾$dp¡ sdpfp V$u.hu.dp„ L¡$hu fus¡ Aph¡ R>¡ ? hs®dp_`Ódp„ 
Ap`Zp v¡$i `f_p dp¡Þk|__p hpv$mp¡_u [õ\rs v$ip®h_pfp rQÓp¡ sd¡ Å¡ep li¡. s¡ L¡$hu fus¡ 
d¡mhhpdp„ Apìep li¡ ? 

epv$ L$fp¡.

epv$ L$fp¡.

iy„ sd¡ ÅZp¡ R>p¡ ? 

L$lp¡ Å¡CA¡ !
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AhL$pi Arcep__u S>ê$qfeps A_¡ dlÒh
 AhL$pi k„b„^u Arcep_ Üpfp ân¡r`s 
L$fpe¡g L©$rÓd D`N°lp¡_¡ L$pfZ¡ rhð ApS>¡ A¡L$ 
"h¥rðL$ N°pd'  bÞey„ R>¡. ApS>¡ Ap`Z¡ nZp^®dp„ 
vy$r_ep_p L$p¡C`Z cpNdp„ fl¡gu ìe[¼s kp\¡ 
k„`L®$ kp^u iL$uA¡ R>uA¡. Of¡ b¡W$p„ b¡W$p„         
vy$r_epcf_u OV$_pAp¡ rhi¡ dprlsu  d¡mhu 
iL$uA¡ R>uA¡. Ap„sfÅm (Internet)_y„ 
dlÒh sp¡ sd¡ kp¥ ÅZp¡ S> R>p¡. s¡_p hX¡$ 
L$p¡B`Z dprlsu nZcfdp„ D`gå^ \C Åe 
R>¡. Aph_pf _¥krN®L$ Ap`rÑ_u `|h®k|Q_p 
d¡mhu_¡ ksL®$  \hy„ i¼e bÞey„ R>¡. 

 gX$pCdp„ iÓ|_p k¥Þe_u [õ\rs rhi¡, 
s¡dS> c|Nc®dp„ Mr_S> `v$p\p£_p¡ S>Õ\p¡ L$ep„ 

L©$rÓd D`N°l (Artificial satellite)  
 _¥krN®L$ D`N°l A¡V$g¡ `©Õhu_u A\hp A¡L$pv$ N°l_u r_erds L$npdp„ `qf¾$dp L$f_pf MNp¡mue hõsy. Q„Ö 
`©Õhu_p¡ A¡L$ dpÓ _¥krN®L$ D`N°l R>¡. kp¥fd„X$mdp„_p AÞe L¡$V$gpL$ N°lp¡_¡ A¡L$\u h^y _¥krN®L$ D`N°l R>¡. _¥krN®L$ 
D`N°l âdpZ¡ S> A¡L$pv$ dp_hr_rd®s e„Ó `©Õhu_u A\hp A¡L$pv$ N°l_u r_erds L$npdp„ `qf¾$dp L$fsp¡ lp¡e sp¡ s¡_¡ 
L©$qÓd D`N°l L$l¡hpe R>¡. (ApL©$rs 10.1 Sy>Ap¡.) 

10.1 L©$rÓd D`N°l Üpfp k„v¡$ihl_

INSAT: Indian National Satellite
GSAT: Geosynchronous Satellite 
IRNSS: Indian Regional Navigation Satellite System 
IRS :  Indian Remote Sensing Satellite
GSLV: Geosynchronous Satellite Launch Vehicle
PSLV: Polar Satellite Launch Vehicle

 B.k.1957dp„, friepA¡ ̀ l¡gp¡ L©$rÓd D`N°l "õ`yV$r_L$' (ApL©$rs 
10.2 Sy>Ap¡.)AhL$pidp„ dp¡¼ëep¡. ApS>¡ A¡hp lÅfp¡ D`N°l `©Õhu_u 
afs¡ `qfc°dZ L$f¡ R>¡. Ap D`N°lp¡ kp¥f DÅ® hp`fsp lp¡hp\u s¡d_u 
b„_¡ bpSy>A¡ `„Mp S>¡hu kp¥f `¡_g gNpX¡$gu lp¡e R>¡. `©Õhu `f\u 
Aphsp k„v¡$ip N°lZ L$fhp dpV¡$ A_¡ `©Õhu sfa k„v¡$ip dp¡L$ghp dpV¡$ 
D`L$fZp¡ b¡kpX¡$gp lp¡e R>¡. v$f¡L$ D`N°ldp„ s¡d_p L$pe® A_ykpf Å¡Csp 
AÞe D`L$fZp¡ lp¡e R>¡. Aphp¡ A¡L$ D`N°l ApL©$rs 10.1dp„ v$ip®ìep¡ 

dprlsu s„Óop__u Å¡X$u
 cpfs_p AhL$pi k„ip¡^_       
n¡Ódp„_y„ ep¡Nv$p_ v$ip®hsy„ Powe-point 
presentation s¥epf L$fu_¡ hN®dp„ fS|> 
L$fp¡. 

10.2 õ`yV$r_L$

R>¡. s¡ Ap`Z¡ ÅZu iL$uA¡ R>uA¡. AhL$pi Arcep__p Aphp A_¡L$ apev$p R>¡. ApS>_u vy$r_epdp„ A„sfun s„Óop_ 
rkhpe L$p¡C`Z v¡$i âNrs L$fu iL¡$ _l].  

R>¡. `©Õhu `f\u D`N°l sfa S>_pf A_¡ D`N°l\u `©Õhu `f_p c°dZÝhr_ rd_pfp hN¡f¡ sfa Aphsp k„v¡$ip 
v$ip®ìep R>¡. rhrh^ âL$pf_p L$pep£ L$fhp dpV¡$ Ap D`N°l AhL$pidp„ R>p¡X$hpdp„ Aph¡ R>¡. s¡d_p L$pe® A_ykpf s¡d_p 

_uQ¡ dyS>b âL$pf `pX$hpdp„ Aph¡ R>¡.  (Sy>Ap¡ 10.3)
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L©$rÓd D`N°lp¡_u c°dZ L$np  (Orbits of Artificial Satellites) 
b^p D`N°l A¡L$ kdp_ L$npdp„ ̀ ©Õhu afs¡ c°dZ L$fsp„ _\u. L©$rÓd D`N°lp¡_u c°dZ L$np_u c|`©óW$\u KQpC 

L¡$V$gu lp¡hu Å¡CA¡, c°dZL$np hsy®mpL$pf lp¡hu Å¡CA¡ L¡$ g„bhsy®mpL$pf lp¡hu Å¡CA¡, rhjyhh©Ñ_¡ kdp„sf lp¡hu 
Å¡CA¡ L¡$ rhjyhh©Ñ kp\¡ M|Zp¡ b_phsu lp¡e, Ap b^u bpbsp¡ D`N°l_p L$pe® A_ykpf _½$u \pe R>¡. 

D`N°l_p âL$pf D`N°l_y„ L$pe® cpfs_u D`N°l dprgL$p A_¡ 
ân¡`L$p¡_p _pd

lhpdp_ D`N°l
(Weather Satellite)

lhpdp__p¡ Aæepk A_¡ lhpdp__y„ A_ydp_ 
L$fhy„. 

INSAT A_¡ GSAT 
ân¡`L$: GSLV

k„v¡$ihl_ D`N°l
(Communication Satellite)

vy$r_epcf_p Sy>v$p Sy>v$p âv¡$ip¡dp„ rhrióV$ gl¡fp¡ 
Üpfp k„`L®$ âõ\pr`s L$fhp¡. 

INSAT A_¡ GSAT
ân¡`L$: GSLV

Ýhr_-rQÓ ân¡`L$ D`N°l
(Broadcast Satellite)

v|$fv$i®_ `f L$pe®¾$d ân¡r`s L$fhp. INSAT A_¡ GSAT
ân¡`L$: GSLV

qv$ipv$i®L$ D`N°l
(Navigational Satellite)

`©Õhu `f_p L$p¡C`Z õ\m_y„ cp¥Np¡rgL$ õ\p_ 
A¡V$g¡ L¡$ s¡ õ\p__p A¡L$v$d kQp¡V$ Anp„i 
(Latitude) A_¡ f¡Mp„i (Longitude) r_ròs 
L$fhp. 

IRNSS 
ân¡`L$: PSLV

gíL$fu D`N°l 
(Military Satellite) 

k„fnZ_p ×[óV$L$p¡Z\u c|âv¡$i `f_u dprlsu_„y 
k„L$g_ L$fhy„. 

`©Õhu-r_funL$ D`N°l
(Earth Observation
 Satellite) 

`©Õhu_p `©óW$cpN `f_p S>„Ngp¡, fZ, kpNf, ^°yh 
âv¡$i `f_p bfa_p¡ Aæepk s¡dS> _¥krN®L$ 
k„kp^_p¡_u ip¡^ A_¡ ìehõ\p`_, dlp`|f, 
S>hpmpdyMu rhõap¡V$ S>¡hu _¥krN®L$ Ap`rÑdp„ 
r_funZ A_¡ dpN®v$i®_ L$fhy„. 

IRS
ân¡`L$: PSLV                    

D`N°l_p âL$pf

mvc
2

   r

c|`©óW$\u rhrióV$ KQpCA¡ afsp¡ fpMhp dpV¡$ D`N°l_¡ D`N°l 
ân¡`L$ Üpfp s¡ KQpC ky^u gC S>hpdp„ Aph¡ R>¡. Ðepfbpv$ s¡ 
D`N°l_¡ s¡_u r_^p®qfs L$npdp„ âõ\pr`s L$fhp dpV¡$ L$np_u 
õ`i®f¡Mp_u qv$ipdp„ rhrióV$ h¡N (vc) Ap`hpdp„ Aph¡ R>¡. Ap h¡N 
dmsp S> D`N°l `©Õhu_u afs¡ âv$rnZp L$fhp gpN¡ R>¡. Ap h¡N_y„ 
k|Ó _uQ¡ dyS>b s¥epf L$fhpdp„ Aph¡ R>¡. 

 Å¡ m Öìedp_ ^fphsp¡ D`N°l ©̀Õhu_p L¡$ÞÖ\u r KQpC `f 
A_¡ ©̀óW$cpN\u h KQpC `f vc TX$̀ \u `qfc°dZ L$fsp¡ lp¡e sp¡ 

(ApL©$rs 10.3) s¡_p `f L$pe® L$f_pf ArcL¡$[ÞÖ bm,           lp¡e.
10.3 L©$rÓd D`N°l_u c°dZL$np

h

D`N°l.
D`N°l_u
c°dZL$np

R
r

Vc

`©Õhu

1. https://youtu.be/cuqYLHaLB5M
2. https://youtu.be/y37iHU0jK4s

rhqX$Ap¡ Sy>Ap¡ A_¡ 
AÞep¡_¡ dp¡L$gp¡. BÞV$f_¡V$ dpfp¡ rdÓ
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DÃQL$np (High Earth Orbits) : (c|`©óW$\u KQpC > 35,780 km) 
S>¡ D`N°l c°dZL$np_u KQpC c|`©óW$\u 35,780 km A\hp h^pf¡ lp¡e R>¡. s¡ L$npAp¡_¡ DÃQ L$np L$l¡hpe R>¡. 

c|`©óW$\u 35,780 km  KQpCA¡ Aph¡gp D`N°l_¡ `©Õhu_u afs¡ âv$rnZp `|Z® L$fsp„ gNcN 24 L$gpL$ gpN¡ R>¡. 

sd¡ ÅZp¡ S> R>p¡ L¡$ `©Õhu_¡ `Z `p¡sp_u afs¡ A¡L$ Ap„V$p¡ `|Z® L$fsp„ 24 L$gpL$ gpN¡ R>¡. Å¡ Ap D`N°l_u L$np rhjy-

hh©Ñ_¡ kdp„sf lp¡e sp¡, `©Õhu_¡ `p¡sp_p afs¡ `qf¾$dZ L$fsp gpNsp¡ kde A_¡ D`N°l_¡ `©Õhu afs¡ `qfc°dZ 

L$fsp gpNsp¡ kde kdp_ lp¡hp\u `©Õhu_u kp`¡n fl¡gp¡ Ap D`N°l AhL$pidp„ ÅZ¡ [õ\f lp¡e s¡hp¡ cpk \pe R>¡. 

A¡L$ S> Nrs\u kdp„sf Qpgsp hpl__p âhpkuAp¡_¡ bpSy>_y„ hpl_ [õ\f lp¡hp_p¡ cpk \pe R>¡ s¡hy„ S> Al] b_¡ R>¡. 

dpV¡$ Aphp D`N°lp¡_¡ c|[õ\f D`N°l (Geosynchronous Satellite) L$l¡hpe R>¡. Aphp D`N°l c|[õ\f lp¡hp\u 

`©Õhu_p A¡L$S> cpN_y„ kss r_funZ L$fu iL$pe R>¡. dpV¡$ lhpdp_ip÷, v|$fÝhr_, v|$fv$i®_, ApL$pihpZu_p k„v¡$i-

hl_dp„ A¡_p¡ D`ep¡N \pe R>¡.

dÝed L$np (Medium Earth Orbits) : (c|`©óW$\u KQpC 2,000 km \u 35,780 km)
 S>¡ D`N°l c°dZ L$np_u KQpC c|`©óW$_u KQpB\u 2,000 km \u 35,780 km _u hÃQ¡ lp¡e R>¡. s¡hu 
L$np_¡ dÝed L$np L$l¡hpe R>¡. c|[õ\f D`N°l rhjyhh©Ñ_u A¡L$v$d D`f `qfc°dZ L$f¡ R>¡. s¡\u DÑf A\hp v$rnZ 
^°yhue âv¡$ip¡_p¡ Aæepk L$fhp dpV¡$ s¡ h^y D`ep¡Nu \sp _\u. s¡\u s¡ dpV¡$ ^°yhue âv¡$i `f\u S>su g„bhsy®mpL$pf 
dÝed L$np hp`fhpdp„ Aph¡ R>¡. Ap L$np_¡ "^°yhue L$np' L$l¡hpe R>¡. Ap L$npdp„ D`N°l gNcN 2 \u 24 L$gpL$dp„ 
A¡L$ âv$rnZp `|Z® L$f¡ R>¡. 
 L¡$V$gpL$ D`N°l c|`©óW$\u gNcN 20,200 km KQpC `f hsy®mpL$pf L$npdp„ c°dZ L$f¡ R>¡. qv$ip-qv$Áv$i®_ 
D`N°l Ap L$npdp„ c°dZ L$f¡ R>¡. 

r_ç_ L$np (Low Earth Orbits) : ( c|`©óW$\u KQpC 180 km \u 2,000 km)
 S>¡ D`N°l c°dZ L$np_u KQpC c|`©óW$\u 180 km \u 2,000 km lp¡e R>¡. s¡ L$np_¡ r_ç_ L$np L$l¡hpe R>¡. 
h¥opr_L$ âep¡N dpV¡$ A\hp lhpdp__p Aæepk dpV¡$ hp`fhpdp„ Aphsp D`N°l r_ç_ L$npdp„ c°dZ L$f¡ R>¡. s¡d_u 
L$np_u KQpC A_ykpf s¡d_„y A¡L$ `qfc°dZ gNcN 90 rdr_V$dp„ `|Z® \pe R>¡. Ap„sffpô²$ue AhL$pi õ\p_L$ 
(International Space Station) lbg v|$fbu_ (V¡$rgõL$p¡`) `Z ApS> âL$pf_u L$npdp„ `qfc°dZ L$f¡ R>¡. 

 D`f_p k|Ó `f\u A¡hy„ S>Zpe R>¡ L¡$ rhrióV$ h¡N (vc ) D`N°l_p Öìedp_ (m) `f Ap^pqfs lp¡sp¡ _\u. 
c|`©óW$\u D`N°l L$np_u KQpC h^su Åe s¡d s¡ D`N°lp¡_u õ`i® f¡Mp_p¡ h¡N Ap¡R>p¡ \sp¡ Åe R>¡. L©$rÓd D`N°l_u           
c°dZL$np_u c|`©óW$\u KQpC L¡$V$gu R>¡ s¡ A_ykpf L$np_y„ hN}L$fZ L$fhpdp„ Aph¡ R>¡. 

G = Nyfy$Ðhue AQgp„L$ = 6.67 × 10-11 N m2/kg2

M = `©Õhu_y„ Öìedp_ = 6×1024 kg
R = `©Õhu_u rÓÄep = 6.4 × 106 m = 6400 km
h = D`N°l_u c|`©óW$\u KQpC

R + h = D`N°l_u c°dZL$np_u rÓÄep

 Ap ArcL¡$[ÞÖ bm `©Õhu_¡ NyfyÐh âv$p_ L$f¡ R>¡ dpV¡$,  L¡$[ÞÖebm = `©Õhu A_¡ D`N°l_y„ NyfyÐhue bm 

 mvc
2

R+h =  GMm
(R+h)2

  GM
 R+hvc

2 =

GM

R+h
vc

  =                            ..........(1)

 ApL©$rs 10.4dp„, D`N°lp¡_u rhrh^ L$np v$ip®hu R>¡. 
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 `yZ¡_u k„õ\p COEP  (L$p¡g¡S> Ap¡a         
A¢rS>r_ef]N, `yZ¡_p rhÛp\}Ap¡A¡ A¡L$ _p_p¡ 
D`N°l s¥epf ¼ep£, S>¡ B.k.2016dp„ Ckfp¡ Üpfp 
AhL$pidp„ dp¡L$ghpdp„ Apìep¡. Ap D`N°l_y„ _pd 
õhed¹ R>¡ A_¡ s¡_y„ hS>_ Apif¡ 1 kg R>¡. s¡ ̀ ©Õhu\u 
515 km KQpCA¡ `qfc°dZ L$f¡ R>¡. s¡_y„ dy¿e L$pe® 
`©Õhu `f_p A¡L$ õ\p_\u buÅ õ\p_ ky^u A¡L$ 

rhrióV$ `Ý^rs\u k„v¡$i `pW$hhp_y„ R>¡. 10.4 D`N°lp¡_u rhrh^ L$np

r_ç_ L$np

dÝed L$np

DÃQ L$np

GM

R+h
v = 

(6.67 x 10-11 ) x ( 6 x 1024)

      42180 × 103 m
 = 

Dv$p. 2. Dv$plfZ 1dp„_p D`N°l_¡ `©Õhu_u A¡L$ 

`qf¾$dp L$fsp„ L¡$V$gp¡ kde gpNi¡ ?

Ap`¡gu dprlsu : 
  D`N°l_u `©Õhu\u KQpC = 35,780 km,  

D`N°l_u TX$` = v = 3.08 km/s
 ^pfp¡L¡$ Ap D`N°l T kdedp„ `©Õhu afs¡ A¡L$ 
âv$rnZp `|Z® L$f¡ R>¡. A¡L$ âv$rnZp `|Z® L$fsp D`N°l¡ 

L$p`¡gy„ A„sf A¡V$g¡ s¡ L$np_p¡ `qfO. Å¡ L$np_u rÓÄep r 
lp¡e sp¡ D`N°l¡ L$p`¡gy„ A„sf 2πr  \i¡. Ap `f\u 
D`N°l_¡ A¡L$ âv$rnZp dpV¡$ gpNsp¡ kde _uQ¡ âdpZ¡ 
ip¡^u iL$pe. 
r = `©ÕhuL¡$ÞÖ\u D`N°l L$np_u rÓÄep = R+h  
h= D`N°l c°dZ L$np_u c|`©óW$\u KQpC    

v   =             = A„sf 
kde

`qfO
kde

= 
2 π r
  T

= 23.89 L$gpL$ = 23 L$gpL$ 54 rdr_V$.

Dv$p. 1. ^pfp¡L¡$ D`N°l_u L$np c|`©óW$\u bfpbf 
35,780 km KQpCA¡ lp¡e sp¡ s¡ D`N°l_u 
õ`i® f¡Mp_p¡ h¡N ip¡^p¡. 

Ap`¡gu dprlsu : G= 6.67 × 10-11  N m2/kg2  ,  
M= 6×1024 kg (`©ÕhudpV¡$)

R = 6,400  km (`©ÕhudpV¡$) = 6.4 × 106 m , 
h = D`N°l_u c|`©óW$\u KQpC 35,780 km. 
D`N°l_p¡ h¡N  = v = ?
R + h = 6,400 + 35,780 = 42,180 × 103 m

40.02 x 1013

42180 x 103
 = 

40.02

42180
 = × 1010

= 0.0009487909 × 1010

= 9487909

= 3.08 km/sv = 3080.245 m/s

2 × 3.14 × (6,400 + 35,780)
             3.08
86,003.38 k¡L$„$X$

=

=

(Al] TX$` km/s A¡L$ddp„ gu^u lp¡hp\u rÓÄep `Z 
km A¡L$ddp„ gu^u R>¡.)

T  =                    
2 π (R+h)
     v

2 π r
    v

=

NZ¡gp„ Dv$plfZp¡

iy„ sd¡ ÅZp¡ R>p¡ ? 
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 ân¡`L$_p DX$pZ dpV¡$ `l¡gp sb½$p_y„ H^Z A_¡ A¢rS>_ 
hp`fhpdp„ Aph¡ R>¡ s¡ ân¡`L$_¡ r_^p®qfs h¡N A_¡ E„QpC âpàs L$fph¡ 
R>¡. Ap `l¡gp sb½$p_y„ H^Z `|fy„ \pe A¡V$g¡ H^Z_u Mpgu V$p„L$u A_¡ 
A¢rS>_ ân¡`L$\u dy¼s \B_¡ _uQ¡ kdyÖdp„ A\hp r_S>®_ õ\m¡ `X¡$ 
R>¡. ̀ l¡gp sb½$p_y„ H^Z ̀ |Z® \sp„ S> buÅ sb½$p_y„ H^Z âÄhrgs 
\pe R>¡. lh¡ ân¡`L$dp„ dpÓ buÅ¡ sb½$p¡ S> fl¡sp s¡_y„ hS>_ M|b 
Ap¡Ry>„ \C Ney„ lp¡hp\u s¡ lh¡ h^y h¡N\u âhpk L$fu iL¡$ R>¡. dp¡V¡$ cpN¡ 
b^p ân¡`L$ Aphp b¡ A\hp h^y sb½$p\u b_¡gp lp¡e R>¡. 
v$p.s.cpfsue k„õ\p Ckfp¡A¡ (ISRO) s¥epf L$f¡g A¡L$ ân¡`L$_y„ rQÓ 
(PSLV) ApL©$rs 10.5 (A)dp„ Apàey„ R>¡. 

D`N°l fpMhp_u 
S>Áep

âhplu I^Z `f 
L$pd L$fsp¡ Qp¡\p¡ 
sb½$p¡

O_ I^_ `f L$pd 
L$fsp¡ ÓuÅ¡ sb½$p¡

âhplu I^Z `f 
L$pd L$fsp¡ buÅ¡ 
sb½$p¡

O_ I^Z `f L$pd 
L$fsp¡ `l¡gp¡ sb½$p¡

O_ I^Z `f L$pd 
L$f_pf iê$Apsdp„ 
D`f ^L¡$g_pf 
A¢rS>_

10.5 (A) "Ckfp¡' A¡ b_ph¡g  PSLV 
ân¡`L$_u bpü ê$`f¡Mp

 ân¡`L$ M|b MQp®m lp¡e R>¡. L$pfZ L¡$ s¡_¡ a¼s A¡L$ S> hpf hp`fu iL$pe R>¡. s¡\u Ad¡qfL$pA¡ Space         
Shuttle s¥epf L$ep® R>¡ [ApL©$rs 10.5 (b)], S>¡dp„ dpÓ H^Z_u V$p„L$u ìe\® Åe R>¡, bpL$u_p b^p cpN `©Õhu `f 
`pR>p Aph¡ R>¡. S>¡ afu afu hp`fu iL$pe R>¡. 

D`N°l ân¡`L (Satellite Launch Vehicles) 
 D`N°l_¡ s¡d_u r_^p®qfs L$npdp„ õ\pr`s L$fhp dpV¡$ D`N°l ân¡`L$ (Satellite Launch Vehicles) _p¡ 
D`ep¡N L$fhpdp„ Aph¡ R>¡. D`N°l ân¡`L$_y„ L$pe® Þe|V$__p NrsrhjeL$ ÓuÅ r_ed `f Ap^pqfs R>¡. ân¡`L$p¡dp„ 
rhrióV$ âL$pf_y„ H^Z hp`fhpdp„ Aph¡ R>¡. Ap H^Z_p Ähg_\u r_dp®Z \_pf hpey DóZ lp¡hp\u âkfZ `pd¡ 
R>¡ A_¡ s¡ ân¡`L$_u `|„R>X$udp„\u âQ„X$ h¡N\u blpf `X¡$ R>¡. Ap_u âqsq¾$ep ê$`¡ â¡n`L$ `f A¡L$ lX$k¡gp¡ (^½$p¡) 
(Thrust)  L$pe® L$f¡ R>¡. ân¡`L$_¡ S>¡ lX$k¡gp¡ (^½$p¡) gNpX$hpdp„ Aph¡ R>¡ s¡\u ân¡`L$ AhL$pidp„ DX¡$ R>¡.
 D`N°l L¡$V$gp hS>__p¡ R>¡ A_¡ s¡ L¡$V$gu KQpBA¡ Aph¡g L$npdp„ âõ\pr`s L$fhp_p¡ R>¡, s¡ A_ykpf ân¡`L$_u 
ê$`f¡Mp _½$u \pe R>¡. ân¡`L$ dpV¡$ Å¡Csy„ H^Z `Z A¡_p `f\u _½$u \pe R>¡. ân¡`L$dp„ H^Z_y„ hS>_ M|b h^pf¡ 
lp¡e R>¡. s¡\u ân¡`L$ R>p¡X$su hMs¡ s¡_u kp\¡ H^Z_y„ `Z M|b hS>_ gC S>hy„ `X¡$ R>¡. s¡\u s¡_p dpV¡$ V$à`¡ V$à`¡ 
b_ph¡g ân¡`L$ h`fpe R>¡. Ap ey[¼s\u ân¡`L¡$ DX$pZ L$ep® bpv$ V$à`¡ V$à`¡ hS>_ Ap¡Ry>„ L$fu iL$pe R>¡. v$p.s. ^pfp¡  

L¡$ A¡L$pv$ ân¡`L$ b¡ sb½$p_p¡ R>¡.

õ`¡k iV$g 

h^pfp_y„ A[Á_
bpZ R|>Vy„$ `X¡$ R>¡.

I^Z_u V$p„L$u 
R|>V$u `X¡$ R>¡.

ân¡r`s \e¡g D`N°l A¡L$ 
L$npdp„ [õ\f \pe R>¡ A_¡ 
õ`¡k iV$g `pRy>„ af¡ R>¡. 

10.5 (b) õ`¡k iV$g
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 qv$hpmu_p qv$hkp¡dp„ DX$pX$hpdp„ Aphsy„ "fpµL¡$V$' A¡ A¡L$ âL$pf_y„ ̀ °n¡`L$ S> R>¡. Ap fp¸L¡$V$dp„_y„ H^Z s¡_u kp\¡ 
Å¡X$pe¡g hpV$_u dv$v$\u ̀ ¡V$phsp„ fp¡L¡$V$ ân¡`L$_u S>¡d KQ¡ DX¡$ R>¡. A¡L$pv$p awÁNp_¡ awgphu_¡ R>p¡X$u v¡$sp s¡dp„_u lhp 
suh°sp\u blpf _uL$m¡ R>¡ A_¡ azÁNp¡ rhfyÝ^ qv$ipdp„ ^L¡$gpC Åe R>¡. Ap q¾$ep `Z Þe|V$__p NrsrhjeL$ ÓuÅ 
r_ed `f Ap^pqfs R>¡.

`©Õhu\u v|$f Aph¡g AhL$pi Arcep_ (Space missions away from earth )
 dp¡V$p cpN_p L©$rÓd D`N°l Ap`Zp„ Æh__¡ h^y _¡ h^y kd©Ý^ L$fhp dpV¡$ h`fpe R>¡. Ap`Z¡ `pR>gp ^p¡fZdp„ 
iu¿ep R>uA¡ L¡$ L©$rÓd D`N°lp¡ `f Np¡W$h¡g v|$fbu_ Üpfp rhð_p rhrh^ OV$L$p¡ rhi¡ Ar^L$ dprlsu L¡$hu fus¡            
d¡mhhpdp„ Aph¡ R>¡. s¡ S> âdpZ¡ L¡$V$gpL$ AhL$pi Arcep_ rhð rhi¡ Ap`Ï„ op_ h^pfhp dpV¡$ Qgphhpdp„ Aph¡ 
R>¡. S>¡dp„ AhL$piep_ kp¥fd„X$m_p AÞe OV$L$p¡_y„ _ÆL$\u r_funZ L$fhp dpV¡$ h`fpe R>¡. Aphp Arcep_ Üpfp _hu 
dprlsu kpd¡ Aphsp k|e®d„X$m_u DÐ`rÑ A_¡ DÐ¾$p„rs rhi¡_u dprlsudp„ âNrs \C R>¡. 
 Aphp Arcep_ dpV¡$ AhL$piep_ ̀ ©Õhu_p NyfyÐhue bm\u dy¼s \C_¡ AhL$pidp„ âhpk L$fu iL¡$ s¡ S>ê$fu R>¡. 
Ap`Z¡ Nyfy$ÐhpL$j®Z_p `pW$dp„ iu¿ep R>uA¡ L¡$ Apd \hp dpV¡$ hõsy_p¡ iê$Aps_p¡ h¡N A¡V$g¡ L¡$ `©Õhu_p `©óW$cpN 
`f_p¡ h¡N `©Õhu_p dy[¼s h¡N\u (Escape Velocity, vesc ) h^pf¡ lp¡hp¡ S>ê$fu R>¡. A¡L$pv$ N°l `f_p¡ dy[¼sh¡N   
_uQ¡_p k|Ó hX¡$ ip¡^u iL$pe. 

2 GM

  R
vesc = 

G = Nyfy$Ðhue AQgp„L$  = 6.67 × 10-11 N m2/kg2

M = N°l_y„ Öìedp_ = 6×1024 kg (`©Õhu dpV¡$)

R = N°l_u rÓÄep = 6.4 × 106 m (`©Õhu dpV¡$)

2 x 6.67 x 10-11 x 6 x 1024

        6.4 x 106 
vesc = = 11.18 x 103 m/s  =  11.18 km/s

 A¡V$g¡ L¡$ `©Õhu_p Nyfy$ÐhpL$j®Z bm\u dy¼s L$fu_¡ A¡L$ ep_ AhL$pi âhpk dpV¡$ dp¡L$ghp_y„ lp¡e Ðepf¡ â¡n`L$_u 

Nrs Ap¡R>pdp„ Ap¡R>u 11.2 km/s  lp¡hu S>ê$fu R>¡. 

 k|e®dpmpdp„ Ap`Zu kp¥\u _ÆL$_p¡ OV$L$ Q„Ö R>¡. Q„Ö\u 
Ap`Zp„ ky^u âL$pi `lp¢Qhp dpV$¡ 1 k¡L„$X$ gpN¡ R>¡. A¡V$g¡ L¡$ 
âL$pi_p h¡N\u âhpk L$fuA¡ sp¡ Ap`Z¡ A¡L$ k¡L„$X$dp„ Q„Ö `f 
`lp¢Qu iL$uA¡ R>uA¡. `f„sy Ap`Zp„ AhL$piep__p¡ h¡N 
Ap¡R>p¡ lp¡hp\u Q„Ö `f `lp¢Qsp h^y kde gpN¡ R>¡. A¡L$ 
AhL$piep__¡ Q„Ö ky^u `lp¢Qsp gpN¡gp¡ kp¥\u Ap¡R>p¡ kde 

8 L$gpL$ 36 rdr_V$ R>¡. 

iy„ sd¡ ÅZp¡ R>p¡ ? 

Ýep_dp„ fpMp¡. 
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AÞe N°l Arcep_ :  AÞe N°lp¡_p¡ Aæepk L$fhp dpV¡$ `Z A_¡L$ Arcep_ Qgphhpdp„ Aph¡ R>¡. A¡dp„_p L¡$V$gp„L$ 
ep_p¡A¡ N°lp¡_u `qf¾$dp L$fu, L¡$V$gpL$ ep_ N°lp¡ `f Dsep® A_¡ L¡$V$gpL$ ep_ N°lp¡_y„ _ÆL$\u r_funZ L$fu_¡ ApNm 
Nep. A¡ rkhpe gOyN°l A_¡ ^|dL¡$sy_p¡ Aæepk L$fhp dpV¡$ AhL$piep_ dp¡L$ghpdp„ Apìep A_¡ gOyN°l `f\u 
^||m-fS>L$Z A_¡ ̀ Õ\f ̀ ©Õhu ̀ f gphhp dpV¡$ kamsp dmu. Ap b^p Arcep_p¡ Üpfp Ap`Z_¡ dlÒh`|Z® dprlsu 
dm¡ R>¡ A_¡ Ap`Zu k|e®dpmp_u DÐ`rÑ A_¡ DÐ¾$p„[Þs rhi¡_u L$ë`_p h^y õ`óV$ \pe R>¡. 

AhL$pidp„ S>_pf `l¡gp cpfsue 
cpfs-friep k„ey¼s AhL$pi 
L$pe®¾$d A„sN®s b¡ frie_     
AhL$pi k„ip¡^L$p¡ kp\¡ AhL$pidp„ 
DX$pZ. 8 qv$hk AhL$pidp„ dyL$pd. 

2006dp„ qX$õL$ìlfudp„\u â\d 
AhL$pi International space 
station âhpk A_¡ 29 L$gpL$ 
iV$g_u blpf L$pd. 192 qv$hk 
AhL$pidp„ fl¡hp_p¡ rh¾$d.

`„Åbdp„\u A¡fp¡_p¡V$u¼k A¢rS>r_ef_u 
`v$hu A_¡ C.k. 1988dp„ L$p¡gp¡fpX$p¡ 
rhÛp`uW$dp„\u X$p¸¼V$f¡V$_u `v$hu. k„ip¡^_ 
Arcep_ v$fçep_ 336 L$gpL$ AhL$pidp„ 
dyL$pd. 1 a¡b°yApfu, 2003 _p AhL$pidp„\u 
`©Õhu `f `pR>p afsp L$p¡g„rbep AhL$pi- 
ep_dp„ rhõap¡V$ \sp d©Ðey.

Q„Ö Arcep_ (Moon missions)
 Q„Ö Ap`Zu kp¥\u _ÆL$_u MNp¡mue hõsy lp¡hp\u k|e®dpmp_p OV$L$p¡ dpV¡$_p Arcep_p¡dp„ Q„Ö Arcep_ A¡ 
kp¥\u `l¡gy„ AhL$pi Arcep_ lsy„. Ap Arcep_ AÐepf ky^udp„ kp¡rhe¡V$ eyr_e_, Ad¡qfL$p, eyfp¡r`e_ v¡$ip¡, 
Qu_, Å`p_ A_¡ cpfs Üpfp Qgphhpdp„ Apìep R>¡. kp¡rhe¡V$ eyr_e_¡ dp¡L$g¡g gy_p dprgL$p_p AhL$piep_p¡ Q„Ö 
`pk¡ ̀ lp¢Ãep lsp. 1959dp„, ân¡r`s L$fpe¡g gy_pf$ Aphy„ ̀ l¡gy„ ep_ ls„y. Ðepf\u 1976 ky^udp„ dp¡L$ghpdp„ Aph¡g 
15 ep_p¡ A¡ Q„Ö_y„ fpkperZL$ rhïg¡jZ L$e¯y A_¡ s¡_p NyfyÐh, O_Ðh A_¡ Q„Ödp„\u _uL$m¡gp rhqL$fZp¡_y„ dp`_ L$e¯y. 
R>¡ëgp 4 ep_ Q„Ö `f Dsfu_¡ Ðep„_p `Õ\f_p _d|_p `©Õhu `f âep¡Nipmpdp„ Aæepk dpV¡$ gpìep. Ap Arcep_ 
dp_h frls lsp. 
 Ad¡qfL$pA¡ `Z 1962 \u 1972 v$fçep_ Q„Ö Arcep_ Qgpìey„. s¡_u rhrióV$sp A¡ flu L¡$ s¡d_p L¡$V$gpL$ ep_ 
Üpfp dp_h `Z Q„Ö `f Dsep£. Sy>gpC 1969dp„ _ug Apd®õV²$p¸„N Q„Ö `f `N d|L$_pf â\d dp_h bÞep. 
C.k.2008dp„, cpfsue AhL$pi k„ip¡^_ k„õ\pA¡ (ISRO) Q„Öep_ 1 _y„ kam ân¡`Z L$e¯y A_¡ s¡ ep_ Q„Ö_u 
L$npdp„ âõ\pr`s L$e¯y. ApMp hj® v$fçep_ s¡ ep_¡ `©Õhu `f dprlsu dp¡L$gu. Ap Arcep__u kp¥\u dlÒh_u ip¡^ 
A¡V$g¡ Q„Ö `f `pZu_y„ A[õsÐh. Ap ip¡^u L$pY$_pf cpfs â\d v¡$i bÞep¡. 
d„Nm Arcep_ (Mars missions)
 Q„Ö bpv$ `©Õhu_u buÆ _ÆL$_u AhL$piue hõsy A¡V$g¡ d„Nm. d„Nm sfa `Z A_¡L$ fpô²$p¡A¡ ep_ dp¡L$ëep. 
`f„sy Ap Arcep_ AOfy„ lp¡hp\u s¡dp„_p gNcN AX$Op Arcep_ kam \C i¼ep _l]. `f„sy Ap`Z¡ Np¥fh   
A_ychu iL$uA¡ A¡hu L$pdNufu Ckfp¡A¡ L$fu. Ckfp¡A¡ M|bS> Ap¡R>p MQ®dp„ _h¡çbf 2013dp„, ân¡r`s L$f¡g 
d„Ngep_ kàV¡$çbf 2014dp„, d„Nm_u L$npdp„ âõ\pr`s \ey„ A_¡ s¡Z¡ d„Nm_p `©óW$cpN A_¡ hpeyd„X$m rhi¡ 

dlÒh`|Z® dprlsu d¡mhu. 

fpL¡$i idp®                               L$ë`_p Qphgp                                   ky_usp rhëeçk
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AhL$pi k„ip¡^_ k„õ\p
1. rh¾$d kpfpcpC AhL$pi L¡$ÞÖ, rsê$h_„s`|fd
2. ksui ^h_ AhL$pi k„ip¡^_ L¡$ÞÖ, îulfuL$p¡V$p 
3. õ`¡k A¡àguL¡$i_ k¢V$f, Adv$phpv$

dprlsu d¡mhp¡. A[Á_bpZ ân¡`Z L¡$ÞÖ 
1. \y„bp, rsê$h_„s`|fd
2. îulfuL$p¡V$p
3. Qp„v$u`|f (Ap¡X$uip) 

AhL$pidp„ \sp¡ L$Qfp¡ A_¡ s¡_y„ ìehõ\p`_ 
 L©$rÓd D`N°l_u kp\¡ dp_hr_rd®s AÞe hõsy `©Õhu_u afs¡ `qfc°dZ L$f¡ R>¡. S>¡dp„ lpgdp„ L$pe®iug _ lp¡e 
s¡hp D`N°l, ân¡`Z kde¡ R|>V$p `X¡$gp ân¡`L$_p cpN A_¡ A¡L$ D`N°l buÅ D`N°l kp\¡ A\hp AhL$pidp„_u 
AÞe hõsy kp\¡ A\X$psp r_dp®Z \sp„ Vy$L$X$p S>¡hu hõsyAp¡_p¡ kdph¡i \pe R>¡. B.k.2016_p A¡L$ A„v$pS> âdpZ¡ 
Aphu gNcN r_{$`ep¡Nu hõsy_p 1 k¡du\u h^y g„bpB_p 2 L$fp¡X$ Vy$L$X$p `©Õhu_u afs¡ `qfc°dZ L$f¡ R>¡¡. Ap b^p¡ 
AhL$pidp„_p¡ L$Qfp¡ S> R>¡. 
 Ap L$Qfp¡ L©$rÓd D`N°l dpV¡$ Å¡Mdu rkÝ^ \B iL¡$ R>¡. D`N°l A_¡ AÞe AhL$piep_ kp\¡ A\X$pB_¡ s¡d_¡ 
lpr_ `lp¢QpX$u iL¡$ R>¡. Ap L$Qfp_y„ ìehõ\p`_ L$fhy„ S>ê$fu R>¡. Ap_¡ L$pfZ¡ S>ëv$u S> _hp AhL$piep__y„ ân¡`Z 
dyíL¡$g b_i¡. s¡\u Ap L$Qfp_y„ ìehõ\p`_ L$fhy„ S>ê$fu R>¡. Ap dpV¡$ L¡$V$guL$ `Ý^rs_y„ AÝee_ A_¡ L¡$V$gpL$ âep¡N 
L$fhpdp„ Aph¡ R>¡. Ap kdõep_p¡ D`pe S>ëv$u S> dmi¡ A_¡ D`N°l A_¡ AhL$piep_p¡_y„ cprh Å¡Mdpi¡ _l] s¡hu 
Apip R>¡. 

h¥opr_L$_p¡ `qfQe
 rh¾$d kpfpcpC_¡ cpfsue AhL$pi L$pe®¾$d_p S>_L$ L$l¡hpe Aph¡ R>¡. s¡d_p 
âeÐ_p¡ hX¡$ qarTL$g qfkQ® g¡bp¡f¡V$fu (PRL) k„õ\p_u õ\p`_p L$fhpdp„ Aphu. 
B.k. 1962dp„ cpfs kfL$pf¡ s¡d_u AÝenspdp„ "cpfsue AhL$pi k„ip¡^_ 
krdrs'_u õ\p`_p L$fu. B.k.1963dp„, v¡$i_y„ `l¡gy„ D`N°l ân¡`Z L¡$ÞÖ \y„bpdp„ 
õ\p`hpdp„ Apìey„. s¡d_p âeÐ_p¡ hX¡$ S> cpfs_p¡ ̀ l¡gp¡ D`N°l Ape®cË$ AhL$pidp„ 
R>p¡X$hpdp„ Apìep¡. cpfsue AhL$pi k„ip¡^_ k„õ\p_u (ISRO) õ\p`_pdp„ s¡d_y„ 
dlÒh`|Z® ep¡Nv$p_ lsy„. 

cpfs A_¡ AhL$pi s„Óop_   
 cpfs¡ `Z ân¡`L$p¡_p rhop_ A_¡ s„Óop_dp„ Np¥fh`v$ âNrs L$fu R>¡. ân¡`Z dpV¡$ Sy>v$p Sy>v$p âL$pf_p 
ân¡`L$ s¥epf L$ep® R>¡. S>¡ 2500 kg hS>_ ky^u_p D`N°l v$f¡L$ âL$pf_u L$npdp„ âõ\pr`s L$fu iL¡$ R>¡. S>¡dp„ PSLV 
A_¡ GSLV dy¿e R>¡. cpfs¡ AhL$piip÷ A_¡ rhop_dp„ L$f¡gu âNrs_y„ fpô²$ue A_¡ kpdprS>L$ rhL$pkdp„ M|b 
ep¡Nv$p_ R>¡. v|$fk„Qpf (Telecommunication), v|$frQÓhpZu âkpfZ (Television broadcasting)  A_¡ 
lhpdp_ ip÷ - k¡hp (Meterological services)dpV¡$ INSAT A_¡ GSAT D`N°l dprgL$p L$pe®fs R>¡. s¡\u 
S> ApMp v¡$idp„ kh®Ó v|$frQÓhpZu, v|$fÝhr_ A_¡ CÞV$f_¡V$ k¡hp D`gå^ \C R>¡. Ap S> dprgL$p_p¡  EDUSAT  
D`N°l a¼s rinZn¡Ó dpV¡$ hp`fhpdp„ Aph¡ R>¡. v¡$i_p _¥krN®L$ k„kp^_p¡_p r_e„ÓZ A_¡ ìehõ\p`_ 
(Monitoring and management of natural resources) A_¡ Ap`rÑ ìehõ\p`_ (Disaster 
management) dpV¡$ IRS D`N°l dprgL$p L$pe®fs R>¡. `©Õhu `f_p L$p¡C`Z õ\m_y„ cp¥Np¡rgL$ õ\p_ A¡V$g¡ L¡$ s¡ 
õ\p__p kQp¡V$ Anp„i (Latitude) A_¡ f¡Mp„i (Longitude) r_ròs L$fhp dpV¡$ IRNSS D`N°l dprgL$p      
âõ\pr`s L$fhpdp„ Aphu R>¡. 

`yõsL$ dpfp¡ rdÓ : h^y dprlsu dpV¡$ `yõsL$pgedp„_p k„v$c® `yõsL$p¡ hp„Qp¡.

1. AhL$pi A_¡ rhop_ - Xp¸. S>e„s _pfmuL$f     2. L$\p Ckfp¡_u - X$p¸.hk„s Np¡hpfuL$f 
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1. Ap`¡gp rh^p_p¡dp„ Mpgu S>Áepdp„ ep¡Áe iåv$ 
gMu rh^p_ õ`óV$ L$fp¡. 

 A. L©$rÓd D`N°l_u c°dZL$np_u c|`©óW$\u 
KQpC h^pfsp s¡ D`N°l_u õ`i® f¡Mpdp„ 
Nrs ........... \pe R>¡. 

 Ap. d„Nmep__p¡ iê$Aps_p¡ h¡N `©Õhu_p ..... 
L$fsp h^pf¡ lp¡hp¡ AphíeL$ R>¡. 

2. _uQ¡_p rh^p_p¡ kpQp R>¡ L¡$ Mp¡V$p s¡ kL$pfZ gMp¡.
 A. A¡L$ ep__¡ `©Õhu_p NyfyÐhbm_p âcph\u 

blpf dp¡L$ghp¡ lp¡e sp¡ s¡_p¡ h¡N dy[¼sh¡N 
L$fsp Ap¡R>p¡ lp¡hp¡ Å¡CA¡. 

 Ap. Q„Ö `f_p¡ dy[¼sh¡N `©Õhu `f_p dy[¼sh¡N 
L$fsp Ap¡R>p¡ R>¡. 

 B. A¡L$ rhrióV$ L$npdp„ `qfc°dZ L$fhp dpV¡$ 
D`N°l_¡ r_^p®qfs h¡N Ap`hp¡ `X¡$ R>¡. 

 C. D`N°l_u KQpC h^pfsp s¡_p¡ h¡N `Z h^¡ 
R>¡.  

3. _uQ¡_p âñp¡_p DÑf gMp¡.
 A. L©$rÓd D`N°l A¡V$g¡ iy„ ? D`N°l_p L$pe®     

A_ykpf s¡d_y„ hN}L$fZ L¡$hu fus¡ L$fhpdp„ 
Aph¡ R>¡ ? 

 Ap. D`N°l_u c°dZL$np A¡V$g¡ iy„ ? L©$rÓd 
D`N°lp¡_u c°dZ L$np_y„ hN}L$fZ i¡_p 
Ap^pf¡ A_¡ L$C fus¡ L$fhpdp„ Aph¡ R>¡. 

 B. ^°yhue âv¡$i_p Aæepk dpV¡$ c|[õ\f D`N°l 
ip dpV¡$ D`ep¡Nu \sp _\u ? 

 C. D`N°l ân¡`L$ A¡V$g¡ iy„ ? I.S.R.O. A¡ 
b_ph¡g A¡L$ D`N°l ân¡`L$_u bpü ê$`f¡Mp 
ApL©$rs krls õ`óV$ L$fp¡. 

 D. D`N°l ân¡`Z dpV¡$ A¡L$\u h^y/A_¡L$ 
sb½$p ^fphs„y ân¡`L$ hp`fhy„ ip dpV¡$    
apev$pL$pfL$ R>¡ ?

5. Dv$plfZp¡ NZp¡.   
 A. A¡L$ N°l_y„ Öìedp_ `©Õhu_p Öìedp_ L$fsp   

8 NÏ„ h^pf¡ A_¡ rÓÄep `©Õhu_u rÓÄep\u    
2 NZu h^pf¡ R>¡ sp¡ s¡ N°l_p¡ dy[¼sh¡N L¡$V$gp¡ 
li¡ ?

           S>hpb ः 22.4 km/s
 Ap. ̀ ©Õhu_y„ Öìedp_ s¡_p Öìedp_ L$fsp Qpf 

NÏ„ h^pf¡ lp¡e sp¡ 35,780 qL$du KQu       
L$npdp„ afsp D`N°l_¡ `©Õhu afs¡ 1 âv$rnZp 
L$fsp s¡_¡ L¡$V$gp¡ kde gpÁep¡ li¡ ? 

                        S>hpb ः ~ 12 L$gpL$
 B. `©Õhu_u afs¡ T k¡L„$X$dp„ A¡L$ `qf¾$dp L$fsp 

D`N°l_u c|`©óW$\u KQpC h1 lp¡e sp¡ 
            k¡L„$X$dp„ A¡L$ `qf¾$dp L$f_pf c|[õ\f 

D`N°l_u KQpC L¡$V$gu li¡ ? 
                             S>hpb ः R+ 2h1

D`¾$d :  
1. kyr_sp rhëeçk_p AhL$pi Arcep_ rhi¡ 

dprlsu d¡mhp¡. 
2. L$ë`_p L$fp¡ L¡$, sd¡ kyr_sp rhëeçk_u       

dygpL$ps gC füp R>p¡. sd¡ s¡d_¡ ¼ep âñp¡ 
`|R>ip¡ ? Ap âñp¡_p sd_¡ ¼ep S>hpb dmi¡ 
s¡_p¡ rhQpf L$fp¡.

IRNSS

lhpdp_ D`N°l

`©Õhu r_funZ

4. _uQ¡_y„ L$p¡óV$L$ `|Z® L$fp¡.

õhpÝepe

2  2 T
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