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2- ijek.kq lajpuk [ATOMIC STRUCTURE] 
 ATOM  :  A = non   &   tomos  = divisible    or  Atomio = uncutable / non divisible 

 ijek.kq % nzO; dk lw{ere] vfoHkkT; d.k tks inkFkZ dh fdz;kRed o lajpukRed jklk;fud bdkbZ gksrk gSA 

 voijek.kqd@ekSfyd d.k [sub atomic particals ] 
1- bysDVªkWu &  
 QSjkMs us CRT dh lgk;rk ls fo|qr foRlTkZu iz;ksx }kjk dSFkksM fdj.kks dh [kkst dh FkhA 
 FkkWelu us dSFkksM fdj.k esa mifLFkr _.kkosf”kr lw{e d.kksa dks bysDVªkWu uke fn;kA 
 dSFkksM fdj.k ufydk iz;ksx % fuEu nkc o mPp foHko }kjk xSl d.kksa dk vk;uu gksrk gS ftlls ufydk esa d.kksa dh /kkjk 

}kjk dSFkksM ls ,uksM dh vksj fo|qr izokg gksus yxrk gS] bu fdj.kksa dks dSFkksM fdj.ks dgrs gSA 
 
 

 
 
 

 dSFkksM fdj.kksa dh fo”ks’krk,a % 
1) dSFkksM fdj.ks lh/kh js[kk esa xeu djrh gS vr% iFk vojks/kd yxkus ij fdj.ksa :d tkrh gSA 
2) _.kkosf”kr izd`fr o mPp vk;uu {kerk ] vr% mPp fo|qr {kS= yxkus ij buesa fopyu gksrk gSA 
3) dSFkksM fdj.ks] nzO;eku o xfrt mtkZ ;qDr lw{e d.kksa ls cuh gS vr% iFk esa yxs ifg;s esa ?kw.kZu gksrk gSA 
4) dSFkksM fdj.ksa m’eh; izHkko n”kkZrh gS tSls % /kkrq i= ij vkiru ls /kkrqi= dk xeZ gksukA  

 

 bysDVªkWu ij vkos”k&nzO;eku vuqikr 𝒆 𝒎⁄  dk fu/kkZj.k %  
   ts-ts- FkkWelu us dSFkksM fdj.k ufydk[CRT] esa bysDVªkWu ij fo|qr  
rFkk pqacdh; {kS= ijLij yacor foU;kflr dj iz;ksx fd;k ,oa bysDVªkWu  
fopyu dh ek=k dk ekiu dj vkos”k&nzO;eku vuqikr dk fu/kkZj.k fd;k  
A = fo|qr {ks=  B = fo|qr o pqacdh; {ks= C = pqacdh; {ks= 

vkos”k nzO;eku vuqikr %  𝒆 𝒎⁄  = 1.758820 x 1011 C kg-1 
 
 
 bysDVªkWu ij vkos”k % bysDVªkWu ij vkos”k dk fu/kkZj.k jkWcVZ , fefydu us rsy&cwan iz;ksx }kjk fd;k FkkA 
fefydu rsy cwan iz;ksx %  
 df.k= }kjk rsy dh cwanksa ls dqgklk mRiUu dj lw{e tsVuwek fNnz }kjk d{k esa Hkstk x;k 
 d{k esa Lora= fxjus okyh lw{e cwanksa ij fo0{kS= yxk;k rFkk nwjchu dh lgk;rk ls bu cwanksa ds fxjus dh nj 

dk ekiu dj nzO;eku dk fu/kkZj.k fd;kA 
 d{k esa ,Dl fdj.k iqat Hkstdj d{k dh ok;q dks vk;fur fd;k tkrk gSA 
 rsy cwans bu vk;fur ok;q d.kksa ls Vdjkdj Lo;a Hkh vk;fur gks tkrh gS  

bl izdkj rsy cwanksa ij mRiUu vkos”k dk fu/kkZj.k budh xfr ij  
fo|qr {kS= yxkdj dj fy;k tkrk gSA 
 

if  q = ne  }kjk    e = 1.602 x 10-19 C 
  𝒆 𝒎⁄  = 1.758820 x 1011 C kg-1 

vr% bysDVªkWu dk nzO;eku (me)  =  𝒆 𝒎𝒆⁄  = 9.1094 x 10-31  kg 
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2- izksVkWu %  
 xksYMLVhu us fo|qr foRltZu ufydk iz;ksx }kjk dSuky@,suksM fdj.kksa dh [kkst dhA 
 dSuky fdj.ksa /kukosf”kr d.kksa ls cuh gksrh gS tks vR;ar gYds ,oa NksVs d.k gksrs gS bUgsa izksVkWu uke fn;k  
 izksVkWu ij ije vkos”k =  + 1.602 x 10-19  C        ;        izksVkWu dk nzO;eku = 1.67 x 10-27 kg  
 lcls NksVk o gYdk /kuk;u gkbMªkstu ls izkIr gqvk Fkk] bls izksVkWu dgrs gSA 

3- U;wVªkWu % 
 tSEl pSMfod us csfjfy;e ij vYQk d.kksa dh ckSNkj }kjk U;wVªkWu d.kksa dh [kkst dh  
 izd̀fr % mnklhu] ije vkos”k % “kwU; ] lkis{k vkos”k % “kwU; rFkk nzO;eku = 1.67 x 10-27 kg ¼izksVkWu ds cjkcj½ 

 

ekSfyd d.k ladsr izd`fr nzO;eku ije vkos”k lkis{k vkos”k [kkstdrkZ fofo 
bysDVªkWu e- -ve 9.1094 x 10-31 kg -1.602 x 10-19 C -1 FkkWelu  

izksVkWu P+ +ve 1.67 x 10-27 kg +1.602 x 10-19 C +1 xksYMLVhu  
U;wVªkWu n0 mnklhu 1.67 x 10-27 kg 0 0 ts pSMfod  

 

ijek.kq lajpuk ds izfr:i ;k ekWMy  
¼1½ FkkWelu ijek.kq izfr:Ik %  

• bls Iye iwfMZax ;k jsftu iwfMZax ;k rjcwt ekWMy Hkh dgk tkrk gSA 
• ijek.kq 10-10m f=T;k dk /kukosf”kr xksyk gS ftlesa /kukos”k leku :i ls forfjr jgrk gS 
• /kukosf”kr xksys esa _.kkosf”kr bysDVªkWu fdlh Qy esa cht dh Hkkafr /kals jgrs gSA 
• /kukos”k o _.kkos”k dk eku cjkcj gksrk gS vr% ijek.kq fo|qrh; mnklhu gksrk gSA 

 

¼2½ jnjQksMZ ukfHkdh; ijek.kq izfr:Ik¼Lo.kZ i= izdh.kZu iz;ksx½ %  
 100 nm Lo.kZ i= ij /kukosf”kr izd̀fr ds  𝛼 d.kksa dh ckSNkj djok;h 
 ftad lYQkbM ls ysfir LQqjnhIr insZ dh lgk;rk ls izs{k.k izkIr fd;sA 
 izs{k.k % 

1) vf/kdka”k 𝛼 d.k Lo.kZ i= ls lh/ks fudy tkrs gSA 
2) dqN 𝛼 d.k fofHkUu NksVs dks.kksa ij fo{ksfir gks tkrs gSA  
3) yxHkx 20]000 d.kksa esa ,d ;k nks 𝛼 d.k Lo.kZ i= ls Vdjkdj  

iqu% mlh fn”kk esa 1800  ij ykSV vkrs gSA 
 fu’d’kZ ,oa jnjQksMZ ukfHkdh; ekWMy dh vo/kkj.kk % 

1) ijek.kq dk vf/kdka”k Hkkx fjDr gksrk gS vr% ijek.kq ,d [kks[kyk xksyk gSA 
2) ijek.kq ds dsUnz esa vR;ar lw{e o U;wu vk;ru okyk /kukosf”kr Hkkx gksrk gS 

ftls ukfHkd dgrs gSA ukfHkd dk vk;ru] ijek.kq ds dqy vk;ru dh  
rqyuk esa vR;ar U;wu ;k ux.; gksrk gS ukfHkd dh f=T;k 10-15m gksrh gSA  

3) ukfHkd ds pkjks vksj bysDVªkWu o`rkdkj iFkksa esa pdz yxkrs gS ftUgsa d{kk dgk tkrk gSA 
4) jnjQksMZ dk ekWMy] lkSjeaMy dh Hkkafr fpjlEer ;kaf=dh dk ikyu djrk gSA 
5) bysDVªkWu o izksVkWu ds e/; fLFkj oS|qr vkd’kZ.k cy ik;k tkrk gSA 

 nks’k ;k dfe;ka % 
1- jnjQksMZ izfr:i lkSje.My dh Hkkafr fpjlEer ;kaf=dh dk ikyu djrk gS vr% o`rkdkj iFk esa xfr”khy bysDVªkWu 

¼vkosf”kr d.k½ dh fn”kk ifjorZu ls d.k Rofjr gks tkrs gS vr% 
eSDlosy fofdj.k fl}kUr ds vuqlkj % tc dksbZ Rofjr vkosf”kr d.k fdlh dsUnz ds pkjks vksj yxkrkj ?kwerk gS rks og 
fo|qr pqacdh; fofdj.kksa dk mRltZu djsxk] blizdkj xfr”khy bysDVªkWu dh mtkZ esa fujarj deh gksxh vkSj og ukfHkd dh 
vksj vkdf’kZr gksdj vUrr% ukfHkd esa lekfgr gks tk;sxkA vr% ;g ijek.kq izfr:i vfLFkj o vLFkk;h ekWMy gSA 

2- ;g fl}kUr gkbMªkstu ijek.kq ls izkIr LisDVªeh js[kkvksa rFkk ijek.kq dh bysDVªkWfud lajpuk dh O;k[;k ugh djrkA 
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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 nzO;eku la[;k@ijek.kq Hkkj [A]  % ukfHkd esa mifLFkr izksVkWuksa o U;wVªkWuksa dh dqy la[;k] nzO;eku la[;k dgykrh gSA 

           izksVkWu + U;wVªkWu = nzO;eku la[;k   [A =  P + N = U;wfDyvkWu ]   
 ijek.kq la[;k@ijek.kq dzekad[Z] % mnklhu ijek.kq ds ukfHkd esa mifLFkr izksVkWuksa dh la[;k] ijek.kq dzekad dgykrh gSA 

    izksVkWu ij mifLFkr vkos”k gh ukfHkd dk okLrfod vkos”k gksrk gS ]   mnklhu ijek.kq ds fy, Z = p  = e  
 leLFkkfud ;k vkblksVksil %  

fdlh rRo ds ,d ls vf/kd :i ftuds ijek.kq dzekad leku gks ijUrq ijek.kq Hkkj fHkUu2 gks] leLFkkfud dgykrs gSA  
gkbMªkstu ds leLFkkfud dkcZu ds leLFkkfud Dyksfju ds leLFkkfud 

izksfV;e M~;wfVfj;e VªkbfV;e C-12 C-13 C-14 Cl-35 Cl-37 
1H1 

1D2 1T3 6C12 6C13 6C14 17Cl35 17Cl37 
n = 0 n = 1 n = 2 n = 6 n = 7 n = 8 n = 18 n = 20 
p = 1 p = 1 p = 1 p = 6 p = 6 p = 6 p = 17 p = 17 

e`nq ;k gYdk dBksj ;k Hkkjh jsfM;ks/kehZ ekud  jsfM;ks/kehZ   
 

 leHkkfjd ;k vkblksckjl % fHkUu2 rRo ftuds ijek.kq Hkkj leku gks ijUrq ijek.kq dzekadksa es fHkUUkrk gksrh gSA  
mnkgj.k mnkgj.k  mnkgj.k  

18Ar40 
19K40 20Ca40 6C14 7N14  82Pb210 83Bi210 

A = 40 A = 40 A = 40 A = 14 A = 14  A = 210 A = 210 
Z/p = 18 Z/p = 19 Z/p = 20 Z/p = 6 Z/p = 7  Z/p = 82 Z/p = 83 

 

 cksj ekWMy ds fodkl pj.k & 
¼v½ fo|qr pqacdh; fofdj.k ,oa bldh izd`fr % 
fo|qr pqacdh; fofdj.k % Rofjr vkosf”kr d.k] fo|qr o pqacdh; {kS= mRiUu djrs gS tks rjax :i esa lapfjr gksrk gSA 
  

1- rjax izd`fr ¼ eSDlosy dk fofdj.k fl}kar½ %  
• Rofjr vkosf”kr d.k] fo|qr o pqacdh; {kS= mRiUu djrs gS tks rjax :i esa lapfjr gksrk gSA 
• izdk”k Hkh fo|qr pqacdh; fofdj.k dk gh ,d :i gSA 
• fo|qr {kS=] pqacdh; {kS= rFkk rajx lapj.k dh fn”kk rhuksa ijLij yacor gksrs gSA 
• fo|qr pqacdh; fofdj.kksa dk fuokZr esa osx % 3 x 108 m/s 

• izdk”k dk osx[C] ]vko`fr[𝜈] rFkk rjax nS/;Z[𝜆] esa lacU/k % C = 𝜈 𝜆 
• rjaxksa dh la[;k % izfr bdkbZ yackbZ esa rjaxnS/;Z dh la[;k] ek=d % m-1  or  cm-1 
• fo|qr paqcdh; fofdj.k dk foLr`r LisDVªe &  

 

𝛾 – rays 
1022 HZ 

X – rays 
1018 HZ 

UV 
1016 HZ 

Visible spectra 
VIBGYOR 

1015 HZ      (𝜆 = 400-750 nm) 

IR 
1013 HZ 

Micro 
wave 

1010 HZ 

FM 
106 HZ 

AM 
106 HZ 

Suspended 
radio waves 

 

uksV % rjax izdf̀r foorZu o O;frdj.k dh O;k[;k djrh gS ijUrq d`f’.kdk fofdj.k]  
izdk”k fo|qr izHkko] m’ek /kkfjrk] gkbMªkstu ds js[kh; LisDVªe dh O;k[;k ugh djrh gSA 
 

2- d.kh; izd`fr ¼esDl Iykad dk DokaVe fl}kUr ½ & 
• d`f’.kdk % ,slk vkn”kZ fi.M tks lHkh vko`fr ds fofdj.kksa dks mRlftZr@vo”kksf’kr djrk gSA 
• d`f’.kdk fi.M ls mRlftZr fofdj.k dks d`f’.kdk fofdj.k dgrs gSA 

uksV % okLrfod :Ik ls ,slk dksbZ fi.M ugh gksrk gS ijarq dkCkZu CySd dqN ek=k esa d`f’.kdk tSlk O;ogkj n”kkZrk gSA 

• Iykad vuqlkj % fodfjr mtkZ vuojr ;k lrr~ :i ls mRlftZr@vo”kksf’kr uk gksdj ;g lw{e mtkZ lewg ;k 
caMYl ds :i esa gksrh gS] ftUgsa mtkZ caMYl ;k DokaVk dgk tkrk gSA 

• izdk”k fofdj.k esa mifLFkr mtkZ caMYl dks QksVkWu ;k izdk”k d.k dgrs gSA 

• izR;sd DokaVk dh mtkZ mldh vko`fr ds lekuqikrh gksrh gS vr% E ∝ 𝜈      ;   E = h𝜈  ;  if  𝜈 = C/ 𝜆  ;  E = hc
 λ
 

• Iykad fu;rkad(h) dk eku h = 6.62 x 10-34 J sec 
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¼c½ izdk”k fo|qr izHkko &  
 gsufjd gVZt rFkk vYcVZ vkbaLVhu }kjk bl fl}kar dh O;k[;k dh x;hA 
 dqN /kkrqvksa tSls % ikSVsf”k;e] :csfM;e] lhft;e (K, Ru, Cs) dh lrg ij  

fuf”pr vko`fr dk izdk”k¼QksVkWu½ vkifrr gksus ls lrgh bysDVªkWu mrsftr  
gksdj mRlftZr gksus yxrs gSA 

 fu’dkflr bysDVªkWuksa dh la[;k lnSo izdk”k rzhork ds lekuqikrh gksrh gSA 
 bysDVªkWuksa dh xfrt mtkZ lnSo izdk”k dh vko`fr ds lekuqikrh gksrh gS 𝜈 ∝ ½ mev2 

 nsgyh vko`fr % /kkrq ds fy, og U;wure o fuf”pr vko`fr tks bysDVªkWu fu’dkflr djus ds fy, vko”;d gks] 
tSls % ikSVsf”k;e dh nsgyh vko`fr V0 = 5 x 1014 HZ 

  uksV % fo|qr pqacdh; fofdj.k dk }Sr O;ogkj %  1- d.kh; O;ogkj    2- rjax O;ogkj 
  

 
¼l½ LisDVªk ¼DokafVr bysDVªkWfud mtkZ Lrjksa dk izek.k½ 

1) n`”; LisDVªk % fizTe }kjk n”̀; “osr izdk”k ls izkIr jaxhu ifV~Vdk dks n`”; LisDVªe dgrs gSA 
o n`”; LisDVªe dks VIBGYOR ls n”kkZrs gS] vko`fr ijkl % 7.5 x 1014 HZ ----- 4.5 x 1014 HZ 
o lokZf/kd rjaxnS/;Z % yky jax  rFkk fopyu % U;wure gksrk gSA 
o lcls U;wu rjaxnS/;Z % cSaxuh jax rFkk fopyu % vf/kdre gksrk gSA 
o n`”; LisDVªe ,d lrr LisDVªe gS D;ksafd cSaxuh js[kk,a uhys esa rFkk uhyh js[kk,a gjh js[kkvksa esa feyrh gSA 

2) mRltZu LisDVªk % inkFkZ }kjk mtkZ vo”kks’k.k ds ckn mRlftZr fofdj.k ls izkIr LisDVªe 
3) vo”kks’k.k LisDVªk % tc fdlh inkFkZ ij lrr~ fofdj.k vkifrr gksrh gS rks fofdj.k dh dqN rjaxnS/;Z dk Hkkx inkFkZ 

}kjk vo”kksf’kr gks tkrk gS ftlls yqIr gqbZ rjaxnS/;Z okyh js[kk,a xgjh pednkj fn[kk;h nsrh gS] vo”kks’k.k LisDVªk gSA 
uksV % vo”kks’k.k LisDVªk] mRltZu LisDVªk dk QksVksxzkfQd usxsfVo gksrk gSA 

4) ijek.oh; ;k js[kh; LisDVªk   
xSlh; inkFkksZa dk mRltZu LisDVªk vlrr~ gksrk gS ,oa  
fo”ks’k rjaxnS/;Z okyh fofdj.k mRlftZr djrk gS ftlls  
dkyh ifV~V;k@js[kk,a cu tkrh gS] bls js[kh; LisDVªk dgrs gSA 
LisDVªeh js[kkvksa dks Kkr djus dk lw= %  

 

n1 = 1,2,3…..       n2 = n1+1, n1+2, n1+3 …. 

gkbMªkstu dk fjM~cxZ fLFkjkad % 109,677 cm-1 
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¼3½ cksj ijek.kq ifjdYiuk ¼gkbMªkstu rFkk ,dy bysDVªkWu ;qDr ijek.kq@vk;u ekWMy½ %  
eq[; vfHkx`fgr % 
• bysDVªkWu ukfHkd ds pkjks vksj fuf”pr mtkZ o f=T;k ds ladsUnzh; or̀kdkj iFkksa esa pDdj yxkrs gS ftUgsa 

dks”k@LFkk;h voLFkk@vuqer mtkZ Lrj@cksj d{kk Hkh dgrs gS] mtkZ Lrj dks K ,L ,M ,N, O ……  }kjk n”kkZrs gS   
• cksj d{kk esa fujarj xfr”khy bysDVªkWu fo|qr pqacdh; fofdj.k dk mRltZu ugha djrk gSA 

cksj d{kk esa xfr”khy bysDVªkWu ij nks cy leku o foifjr fn”kk esa dk;Z djrss gS 
1- vidsUnzh cy % xfr”khy bysDVªkWu ds laosx ds dkj.k = mv2 /r  
2- vfHkdsUnzh cy % ukfHkdh; vkd’kZ.k@fLFkj oS0 vkd’kZ.k cy = Ze2 /r2   

vr%   vidsUnzh cy = vfHkdsUnzh cy 
   mev2 /r  =  Ze2 /r2   
      mev2   =  Ze2 /r   
 

• fofHkUu mtkZ Lrjksa ds e/; bysDVªkWu ladze.k }kjk mtkZ fofue; gksrk gSA 
1- tc bysDVªkWu fuEu mtkZ Lrj ls mPp mtkZ Lrj esa ladzfer gksrk gS & mtkZ dk vo”kks’k.k gksxkA 
2- tc bysDVªkWu mPp mtkZ Lrj ls fuEu mtkZ Lrj esa ladzfer gksrk gS & mtkZ dk mRltZu gksxkA  
;fn izkjafHkd dks”k dh mtkZ Ei rFkk vafre dks”k dh mtkZ Ef gks rks 
mtkZ ifjorZu  ∆E =  Ef  - Ei     

 if   E = h𝜈            𝜈 =    E −  E
 h

   bls cksj vko`fr fu;e dgrs gSA 

• cksj d{kk esa LFkk;h :i ls xfr”khy bysDVªkWu dk dks.kh; laosx lnSo  h
 2Π

 dk iw.kZ xq.kkad (n) gksrk gSA 

vr% dks.kh; laosx = n x  h
 2Π

    ]       mvr  =  n h
 2Π

 

• ijek.kq esa bysDVªkWu dh LFkk;h voLFkkvksa dks n =1,2,3,4…. }kjk O;Dr djrs gS bls eq[; DokaVe la[;k dgrs gSA 
• cksj d{kk esa xfr”khy bysDVªkWu dh ukfHkd ls nqjh@f=T;k rFkk mtkZ ds lw= % 

            
 

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

uksV % ;fn n = ∞ rks bysDVªkWu ukfHkd ds izHkko ls eqDr ,oa mldh mtkZ vuar ij “kwU; gksxh ,slk ijek.kq vk;fur gksxkA 
 fu/kkZfjr d{kk esa fLFkr bysDVªkWu ukfHkd }kjk vkdf’kZr gksdj mtkZ R;kxrk gS vr% bysDVªkWu dh mtkZ U;wu o _.kkRed izkIr gksrk gSA 

---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

 gkbMªkstu ijek.kq ds js[kh; LisDVªe dh O;k[;k &                                         If  -2.18 X 10-18  =  RH 
gkbMªkstu ijek.kq ds vo”kks’k.k o mRltZu LisDVªeh js[kkvksa dh rzhork]  
vo”kksf’kr@mRlftZr QksVkWu dh la0 ij fuHkZj djrh gSA 
;fn izkjafHkd dks”k dh mtkZ Ei      vafre dks”k dh mtkZ Ef   
mtkZ ifjorZu ;k varjky ∆E =  Ef  - Ei   

 

 cksj ekWMy ds nks’k ;k lhek,a & 
1) H rFkk ,dy bysDVªkWu ;qDr ijek.kq v.kq@vk;uksa gsrq lQy 
2) ,d ls vf/kd bysDVªkWu ;qDr rRoksa ds LisDVªe dh O;k[;k vlaHko 
3) gkbMªkstu LisDVªe ls izkIr f}d] lw{e js[kkvksa dh O;k[;k vlaHko 
4) LisDVªeh js[kkvksa ij LVkWdZ rFkk thekWu izHkko dh O;k[;k ugha  
5) v.kqvksa dh T;kfefr o bysDVªkWu ds fuf”pr iFk dh O;k[;k vlaHko 

 

LVkWdZ izHkko % LisDVªeh js[kkvksa dk fo|qr {kS= ds izHkko }kjk vusd lw{e js[kkvksa esa foHkDr gksuk] LVkWdZ izHkko gSA 
thekWu izHkko % LisDVªeh js[kkvksa dk pqacdh; {kS= ds izHkko }kjk vusd lw{e js[kkvksa esa foHkDr gksuk] thekWu izHkko gSA 
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

me  = mass of e- 
Ze   = nuclear charge 
e     = charge on e- 
r      = atomic radius 

n  =  1,2,3,4……       ;      h  =  plank constant 
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ijek.kq ds DokaVe ;kaf=dh; ekWMy dk fodkl 
1- nzO; dk }Sr O;ogkj % nh czksXyh fl}kUr % 

• nzO; Hkh fofdj.k dh Hkkafr }Sr izd̀fr¼d.kh; o rjax½ n”kkZrk gSA 
• fofdj.k ds izdk”k d.k ;k QksVkWu dh rjg bysDVªkWu dk Hkh laosx o rjaxnS/;Z gksrk gSA 
• nzO; ds lw{e d.k rjax :i esa izokfgr gksrs gS vr% rjaxnS/;Z 𝜆] d.kksa ds laosx ds O;wRdzekuqikrh gksrk gSA      

𝜆 ∝ 
1
p
  ]  𝜆 = 

h
p
  ]  if  p = mv    ;   𝜆 = 

h
mv

   bls nh czksXYkh rjax lehdj.k dgrs gSA 

• egRo % bysDVªkWu lw{en”khZ dh jpuk blh fl}kUr ds vk/kkj ij dh x;h gSA  
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 

vkafdd iz”u % 3.6 A0 rjaxnS/;Z okys QksVkWu dk nzO;eku Kkr djksA 
𝜆 = 3.6 A0 = 3.6 x 10-10 m       ;       C = 3 x 108 m/sec 

𝜆 = 
h
mv

   ] 𝑚 = 
h
𝜆v

   = 6.626 x 10-34 / (3.6 x 10-10)(3 x 108)      ;      m = 6.135 x 10-29 kg       Ans 
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………. 

2- gkbtSucxZ dh vfUkf”prrk dk fl}kar & 
 DokVae ;kaf=dh dk izFke vk/kkjHkwr fl}kar gSA 
 vR;ar lw{e nzO; d.k tSls bysDVªkWu dh okLrfod fLFkfr ,oa laosx nksuks dk ,d lkFk fu/kkZj.k djuk laHko ugha 

vFkkZr fdlh {k.k bysDVªkWu dh fLFkfr ifj”kq) rks mlds laosx esa vfUkf”prrk gksxhA 
 lw{e d.k bysDVªkWu dh fLFkfr fu/kkZfjr djus gsrw mPp vko`fr dh fofdj.k¼mPp mtkZ ;qDr QksVkWu½ dk mi;ksx 

fd;k tkrk gS ftlls bysDVªkWu dh mtkZ rks cnyrh gS ijUrq Bhd mlh le; osx fu/kkZj.k vlaHko gksrk gSA 
 xf.krh; O;atd %   bysDVªkWu ;k lw{e d.k dh fLFkfr esa vfUkf”prrk = ∆X 

   bysDVªkWu ;k lw{e d.k ds laosx esa vfUkf”prrk = ∆Px 

∆X x ∆Px ≥ h
4π

    ;   if   p = mvx       ;      ∆X x ∆(mvx) ≥ h
4π

     ;     ∆X  x  ∆Vx  ≥ 𝐡
𝟒𝟒𝟒

        
egRo ,oa fu’d’kZ %  
1) ukfHkd ds pkjksa vksj bysDVªkWu dk dksbZ fuf”pr ekxZ ;k izs{ki iFk ugha gksrk gSA 
2) ;g fl}kUr dsoy lw{e d.kksa ij dk;Z djrk gS LFkwy fi.Mksa ij ughaA 
3) bysDVªkWu dh fLFkfr o laosx dh vfUkf”prrk ds dkj.k ;g fl}kUr cksj d{kk dk [k.Mu djrk gSA 

¼4½ ijek.kq dk DokVae ;kaf=dh ekWMy ;k izkf;drk ekWMYk %&  
• ;g lS}kafrd foKku gS tks vfrlw{e d.k tSls bysDVªkWu dh xfr] fLFkfr rFkk }Sr O;ogkj dh O;k[;k djrk gSA 
• JksfMatj ds vuqlkj fdlh fudk; tSLks ,d ijek.kq@v.kq ftldh mtkZ lkE;koLFkk ij le; ds lkFk vifjofrZr 

jgrh gSA vr% fudk; dh mtkZ o bysDVªkWu rjax Qyu esa lacU/k %   Ĥψ  =  Eψ         
 Ĥ =  gsfeYVksfu;u vkWijsVj¼x.khrh; ladkjd½]   E = fudk; dh dqy mtkZ]   ψ =  rjax Qyu 

• fdlh fudk; dh dqy mtkZ mlds ekSfyd d.kksa dh xfrt mtkZ rFkk  
bysDVªkWu o ukfHkd ds e/; vkd’kZ.k@izfrd’kZ.k foHko ij fuHkZj djrh gSA  
 

uksV % rjax Qyu % lkE;koLFkk ij rjax dk vf/kdre foLFkkiu ;k rjax vk;ke gksrk gSA 

• DokaVe ;kaf=dh ekWMy ds fu’d’kZ %&  
1) ijek.kq esa bysDVªkWu dh mtkZ ds fuf”pr eku gh laHko gS vr% bysDVªkWu dh mtkZ DokaVhdr̀ gksrh gSA 
2) DokafVdr̀ mtkZ Lrj ds vuqer eku JksfMatj lehdj.k ds gy ls izkIr gksrs gSA 

3) ijek.kq esa e- ds fdlh lqfuf”pr iFk dh vis{kk vusd fcUnqvksa ij ik;s tkus ds laHkkouk¼izkf;drk½ O;Dr gksrh gS 
4) rjax Qyu] fuf”pr mtkZ ds d{kdksa dk vfHkYk{k.k gS] bysDVªkWu ds rjax Qyu ψ  dks ijek.oh; d{kd dgrs gSA 
5) ijek.kq esa fdlh fcUnq ij e- ds mifLFkr gksus dh izkf;drk ml fcanq ij d{kd rjax QYku ψ2  ds lekuqikrh gksrh gSA 
6) |ψ2| dks izkf;drk ?kuRo dgrs gS tks ijek.kq esa ukfHkd ds pkjks vksj bysDVªkWu dh laHkkouk O;Dr djrk gSA 

|ψ2|  = 0  vFkkZr bysDVªkWu ds ik;s tkus dh laHkkouk (izkf;drk½ U;wu avr% ijek.kq ds ,sls {kS= ukfHkd dgykrs gS  
|ψ2|  >  0 vFkkZr bysDVªkWu ds ik;s tkus dh laHkkouk (izkf;drk½ mPp avr% ijek.kq ds ,sls {kS= d{kd dgykrs gS   

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
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d{kd [ORBITALS] 
ijek.kq lajpuk esa ,sls {kS= tgka bysDVªkWu ds ik;s tkus dh laHkkouk ;k izkf;drk ?kuRo |ψ2| mPp gks] d{kd dgrs gSA 
izkf;drk ?kuRo ds vk/kkj ij gh d{kdksa ds vuqekfur ifjlhek lrg vkjs[k izkIr fd;s x;s tks fuEu izdkj ds gSA 

1) sharp    = s - orbital   =    rouded 
2) principal   = p- orbital   =   dumbled  
3) diffused   = d- orbital  =  double dumbled 
4) fundamental   = f - orbital   =   complex shaped 

s - d{kd  
• ifjlhek lrg vkjs[k % xksykdkj  

• laHkkfor vfHkfoU;kl % ,d  

• fnxa”kh DokaVe la[;k(l) % 0 
• dks”k esa of̀} gksus ij budk vkdkj c<sxk 

• 1s dk izkf;drk ?kuRo lokZf/kd gksrk gSA 

• uksM@uksfM; i`’B % ukfHkd ls nwj ,sls {kS= tgka izkf;drk ?kuRo dk eku “kwU; gks vFkkZr bysDVªkWu ds ik;s tkus dh 
laHkkouk “kwU; gks] ,sls fjDr LFkku uksM dgykrs gSA  

   uksM ry dh la[;k = n -1     s – orbital  ds fy, uksM ry 1s = 0 ; 2s = 1  ; 3s = 2 

p - d{kd 
 ifjlhek lrg vkjs[k % f}ikfyr ;k Macykdkj  
 laHkkfor vfHkfoU;kl % 3   [Px Py Pz]  
 fnxa”kh DokaVe la[;k(l) % 1 
 d{kdksa esa fn”kkRed xq.k rFkk budh mtkZ o vkd̀fr leku gksrh gS 
 uksM@uksfM; i`’B % uksM ry dh la[;k = n -2      
p – orbital  ds fy, uksM ry 2p = 0  ;  3p = 1  ;  4p = 2          
                 Nodal plane for    px = yz   ;  py = xz   ;   pz = xy 
uksV % f=T;k uksMks dh la0 = (n – l - 1)   rFkk dks.kh; uksMks dh la0 =  l   rks dqy uksMks dh la0 = (n – l – 1) + l          

 d - d{kd 

• ifjlhek lrg vkjs[k % prq%ikfyr ;k f}Macykdkj   
• laHkkfor vfHkfoU;kl % 5   [dxy   dyz   dxz   dx2-y2   dz2 ]  
• fnxa”kh DokaVe la[;k(l) % 2 
• lHkh d - d{kds leku mtkZ dh gksrh gS ijUrq pkj d - d{kdksa dk vkdkj leku o dz2 dk vkdkj fHkUu   
• rhu d - d{kdksa esa bysDVªkWu ?kuRo v{kksa ds e/;] tcfd nks d - d{kdksa esa bysDVªkWu ?kuRo v{kksa ij foU;kflr  
• uksM@uksfM; i`’B % uksM ry dh la[;k = n -3     dks.kh; uksMks dh la0 = l = 2    

          Nodal plane for    dxy = yz,zx    ;    dyz = xz,xy     ;    dxz = xy,yz     ;     dx2-y2 = z2      ;       dz2 = x2 , y2 

f - d{kd 
 ifjlhek lrg vkjs[k % cgqikfyr ;k tfVy vkdkj 
 laHkkfor vfHkfoU;kl % 7   [fx3 , fy3  , fz3 , fz(x2-y2) ,  fx(x2-z2) ,  fy(z2-x2) ,  fxyz ]  
 fnxa”kh DokaVe la[;k(l) % 3 

dks”k o d{kd esa foHksn  
dks”k d{kd 

 dks”k] cksj vo/kkj.kk ij vk/kkfjr 
 bysDVªkWu ukfHkd ds pkjks vksj f}ohfe; o`rkdkj ,oa 

fuf”pr d{kk esa xfr djrs gSA 
 dks”k esa fn”kkRed xq.k ugha gksrs gSA 
 fdlh d{k esa vf/kdre bysDVªkWu 2n2  

 d{kd] DokVae ;kaf=dh ij vk/kkfjr  
 bysDVªkWu dk dksbZ fuf”pr iFk ugha vr% bysDVªkWu 

ijek.kq ds f=foe esa xfr”khy gSA 
 S-d{kd ds vfrfjDr lHkh d{kdsa fn”kkREkd gksrh gS 
 fdlh d{kd esa vf/kdre bYksDVªkWu 2 gks ldrs gS 
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 DokaVe la[;k,a %  
ijek.kq esa mifLFkr bysDVªkWu dh okLrfod fLFkfr] mtkZ] pqacdh; {kS= esa izd̀fr] d{kdksa dk vkdkj] vfHkfoU;kl] pdz.k 
vkfn ds v/;;u gsrq vko”;d bUMsDl uacj dks DokVae la[;k,a dgrs gSA 
1- Ekq[; DokVae la[;k [Principal Quantum (n)]        2. fnxa”kh DokVae la[;k [Azimthaml Quantum (l)]   
3- pqacdh; DokVae la[;k [Magnetic Quantum (m)]      4. izpdz.k DokVae la[;k [Spin Quantum(s)]  
 

1- Ekq[; DokVae la[;k [Principal Quantum No]   
• cksj vo/kkj.kk }kjk izfrikfnr ,oa ukfHkd ls bysDVªkWu dh nwjh n”kkZrh gSA 
• dks”k@mtkZ Lrj dh tkudkjh nsrh gS dks”k % K, L, M, N, O, ……..  [n = 1,2,3,4,5,……∞] 
• eq[; DokaVe la[;k dk eku lnSo iw.kkZad esa gh laHko ijUrq “kwU; ugha gksrk gSA  
• fdlh dks”k esa vf/kdre bysDVªkWuksa dh la[;k 2n2 gksrh gSA  [n = 1,2,3,4,5,…………∞] 
• eq[; DokaVe la[;k dh lgk;rk ls ijek.kq f=T;k] vkdkj ,oa mtkZ Kkr dh tk ldrh gSA 
• dks”kksa dk mtkZ dze % K < L < M < N < O …………..     

 

2- fnxa”kh DokVae la[;k [Azimthaml Quantum No]   
• lksejfQYM vo/kkj.kk }kjk izfrikfnr ] vU; uke % dks.kh; d{kd DokaVe rFkk HkkSe DokaVe la[;k 
• eq[; mtkZ Lrj¼dks”kksa½ esa midks”kksa dh la[;k] d{kdksa ds f=foe vkdkj rFkk bys0 ?kuRo dks n”kkZrh gSA 

• bysDVªkWu dk dks.kh; laosx = h
2𝜋

 l�(𝑙 + 1)   dks O;Dr djrh gS   

• l ds eku 0 ls n-1 rd gks ldrs gS rFkk fdlh dks”k esa midks”kksa dh la[;k n gksrh gSA 
• midks”kksa esa dqy bysDVªkWuksa dh la[;k dk lw= % 2(2l +1)  =  s(2)   p(6)   d(10)   f(14)   g(16)  …….. 
• ,d gh dks”k ds fofHkUu midks”kksa dh mtkZ dk dze % 4s < 4p < 4d < 4f  
• n   =   1  2  3   4   5 

l    =   0  0,1  0,1,2   0,1,2,3  0,1,2,3,4 
midks”k   s s,p  s,p,d   s,p,d,f                s,p,d,f,g 
 

3- pqacdh; DokVae la[;k [Magnetic Quantum No] = m 
 oSKkfud ysUns }kjk izfrikfnr] bysDVªkWu dh izpdz.k xfr ls pqacdh; izd`fr dk fu/kkZj.k gksrk gSA 
 midks”kksa esa d{kdks dh la[;k] vkdkj] f=foe vfHkfoU;kl] pqacdh; {kS= esa bysDVªkWu ds O;ogkj dks n”kkZrh gSA 
 m ds eku = (2l +1)   rFkk vfHkfoU;kl = (- l ….. 0 ….. + l )   

midks”k d{kdksa dh la0 l ds eku m ds eku vfHkfoU;kl dqy e- 
s 1 0 1 0 2 
P 3 1 3 -1   0  +1 6 
d 5 2 5 -2  -1  0  +1  +2 10 
f 7 3 7 -3  -2  -1  0  +1  +2  +3 14 

 

4- izpdz.k DokVae la[;k [Spin Quantum No]  =  s 
 csd rFkk fLeV }kjk izfrikfnr]  bysDVªkWu esa vkos”k o nzO;eku ds lkFk dks.kh; laosx gksrk gS  
 ukfHkd ds pkjksa vksj bysDVªkWu nks izdkj dh xfr djrk gS & 1- d{kh; xfr    2- v{kh; xfr 

 bysDVªkWu Lo;a ds v{k ij izpdz.k }kjk nqcZy pqacdh; {kS= mRiUu djrk gS ,oa izpdz.k dks.kh; laosx = h
2𝜋

 

�𝑠(𝑠 + 𝑙)        s = ½   gksrk gS] vr% izR;sd bysDVªkWu ,d lw{e pqacd dh Hkkafr O;ogkj djrk gS 
 ,d gh d{kd ;k fdlh fuf”pr v{k ds lkis{k bysDVªkWu ds nks vfHkfoU;kl laHko gS tks ijLij foifjr gksrs gSA 
 izR;sd d{kd esa foifjr pdz.k okys vf/kdre nks gh bysDVªkWu mifLFkr gks ldrs gS 

1- nf{k.kkorZ vfHkfoU;kl (Clockwise)  =  + ½   [↑]  spin up 
2- okekorZ vfHkfoU;kl (Anti clockwise)  =  - ½  [↓]  spin down 
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 rRoksa dk bysDVªkWfud foU;kl % 
ijek.oh; d{kdksa esa mudh mtkZ ds vkjksgh dze esa bysDVªkWu dk forj.k ;k Hkjus dh izfdz;k bys0 foU;kl gSA 
d{kdksa dh mtkZ dk vkjksgh dze % 1s < 2s < 2p < 3s < 3p < 4s < 3d < 4p < 5s < 4d < 5p < 6s < 4f 
d{kdksa esa bysDVªkWu forj.k ;k Hkjus ds vkWQckS fl}kUr %  ¼vkWQ ckS = d{kdksa dk fuekZ.k@cuuk½ 

¼1½ ikmyh dk viotZu fu;e    ¼2½ gq.M dk vf/kdre cgqydrk dk fu;e 
¼3½ cksj&cjh fu;e ;k (n + l ) dk fu;e  ¼4½ v/kZiwfjr o iw.kZiwfjr d{kdksa ds LFkk;hRo dk fu;e 

1- ikmyh dk viotZu fu;e % 
 ,d gh d{kd esa mifLFkr nksuks bysDVªkWuksa dh pkjks DokaVe la[;k,a leku ugha gksrh gSA  
 ,d gh d{kd esa nks bysDVªkWu ,d lkFk rc gh laHko gS tc mudh pqacdh; DokaVe dk eku + ½   &   - ½ gksA 
 fdlh d{kd esa foifjr pdz.k okys vf/kdre nks bysDVªkWu Hkjs tk ldrs gSA  

2- gq.M dk vf/kdre cgqydrk dk fu;e % 
 ,d gh midks”k dh lHkh d{kds leku mtkZ dh gksrh gS  
 tc rd leku mtkZ dh fjDr d{kds miyC/k gks rc rd bysDVªkWu dk ;qXeu ugh fd;k tkrk gSA 
 d{kdksa esa bysDVªkWu bl izdkj Hkjs tkos fd vf/kdre v;qfXer bysDVªkWu izkIr gksA 

%  2p4   ¼xyr½                                                           2p4   ¼lgh½ mnkgj.k        
 

3- cksj&cjh fu;e ;k (n + l ) dk fu;e % 
• d{kdksa esa bysDVªkWu dh mtkZ  n  o   l   nksuks ij fuHkZj djrh gS 

• d{kdksa esa bysDVªkWu (n + l ) ds vkjksgh dze esa Hkjs tkrs gS vFkkZr ftu d{kdksa ds fy, (n + l ) dk eku mPp gksxk 
mudh mtkZ Hkh mPp gksrh gSA  

• ;fn nks d{kdksa dk (n + l ) eku leku gks rks U;wure n okys d{kd dks izkFkfedrk nsrs gS 
mnkgj.k %  5s [n + l  = 5+0 = 5]    &   4d [n + l  = 4+2 = 6]     hence   5s  <  4d 

   4f [n + l  = 4+3 = 7]   &   5d [n + l  = 5+2 = 7]     hence   4f  <  5d 
4- v/kZiwfjr o iw.kZiwfjr d{kdksa dk LFkk;hRo dk fu;e % 
ladze.k rRoksa esa 4s o 3d midks”kksa dh mtkZ esa U;wu varj gksus ls bysDVªkWu 4s ls 3d esa vklkuh ls ladzfer gks tkrs gS  
v/kZiwfjr o iw.kZiwfjr d{kdksa dk LFkk;hRo fuEu dkjdksa ij fuHkZj djrk gS &  
1- bysDVªkWuksa dk lefer forj.k %  

iw.kZiwfjr o v/kZiwfjr d{kdksa esa bysDVkWuksa dk forj.k lefer :Ik ls gksrk gS vr% budk LFkk;hRo Hkh mPp gksxkA  
2- fofue; mtkZ %  

leku mtkZ dh d{kdksa esa mifLFkr leku izpdz.k okys bysDVªkWuksa ds ijLij fofue; }kjk eqDr mtkZ] fofue; mtkZ 
dgykrh gSA d{kdksa dk LFkk;hRo mudh fofue; mtkZ ds lekuqikrh gksrk gSA 
iw.kZiwfjr o v/kZiwfjr d{kdksa ds fy, fofue; mtkZ dk eku vf/kdre gksrk gS vr% budk LFkk;hRo Hkh mPp gksxkA 

   tSls % v/kZiwfjr d{kds % p3 d5 f7   iw.kZiwfjr d{kds % p6 d10 f14    
    Cr  = 24   [Ar] 3d4 4s2  [unstabe]  = [Ar] 3d5 4s1   [more stabe]   
    Cu  = 29  [Ar] 3d9 4s2  [unstabe]  = [Ar] 3d10 4s1  [more stabe]   
 

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
uksV %  
 dzksMh; bysDVªkWfud foU;kl % iw.kZ Hkjs dks”kksa ;qDr foU;kl vFkkZr vfdz; xSlh; foU;kl tSls & 

1s2 = [He]   ;  1s2 2s2 2p6  =  [Ne]  ;   1s2 2s2 2p6 3s2 3p6 =  [Ar]   ;    36 e  =  [Kr]  ;   54 e   =   [Xe]  ;  86 e  = [Rn] 
 la;ksth bysDVªkWu % ijek.kq ds ckg~;re dks”k esa mifLFkr bysDVªkWu  
 midks”kksa esa ukfHkd ds fudV jgus ;k ukfHkd dh vksj vkdf’kZr gksus dh izo`fr % Hksnu {kerk  s > p > d > f 
 1pm = 0.01 aungastrom      ;        1A0 = 100pm  or  102 pm       ;         1m = 1012 pm 

 -------------------------------------------------------------------------------------------------------------------- 

↑↓ ↑↓  ↑↓ ↑ ↑ 


