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1. ifjp; (INTRODUCTION)    

 (a) oSKkfud txr esa ijek.kq 'kCn dk mi;ksx loZizFke MkYVu }kjk fd;k 

x;kA 

 (b) buds vuqlkj inkFkZ@nzO; vfrlq{e vfoHkkftr d.kksa ls feydj cuk 

gksrk gS ftls ijek.kq dgrs gSaaA  

 (c)  ;g jklk;fud vfHkfØ;kvksa esa Hkkx ysrk gSA 

 (d) ijek.kq dks u rks cuk;k tk ldrk gS u gh u"V fd;k tk ldrk gSA  

2. ewyHkwr d.k (Fundamental Particles) 

 ijek.kq rhu ewyHkwr d.kksa ls feydj cus gksrs gSA bu ewyHkwr d.kksa dk vkos'k 

rFkk nzO;eku fuEu izdkj gS : 

 ,d bdkbZ vkos'k = 4.80298 × 10–10 esu = 1.60210 × 10–19 dwykEc 

 ,d ijek.kq nzO;eku bdkbZ (amu)=
1

12
× 6C12 ijek.kq dk nzO;eku 

 

 

ijek.kq ds ewyHkwr d.kksa dh [kkst (DISCOVERY OF FUNDAMENTAL PARTICLES)   

➢ dSFkksM fdj.ksa (Cathode rays) 
 (a) bysDVªkWu dh [kkst] folZtu ufydk esa vR;Ur fuEu nkc ij Hkjh 

xSl ls fo|qr&/kkjk izokfgr djus ds ifj.kke Lo:i gq;hA 

(folZZtu&ufydk iz;ksx) 
 (b) tc bysDVªksM+ksa ds e/; 10,000 oksYV ;k blls vf/kd foHko izokfgr 

fd;k tkrk gSa rks dqN vn`'; fdj.ksa dsFkksM ls ,uksM+ dh vksj 

xfr djrh gSa ftls dSFkksM fdj.ksa dgk tkrk gSA 
 

 
➢ dSFkksM fdj.kksa ds xq.k  (Properties of Cathode rays) 
 (i) dSFkksM fdj.ksa mPp osx ls lh/kh js[kk esa xeu djrh gSa rFkk vius iFk esa mifLFkr oLrq dh Nk;k fufeZr gksrh gSaA 
   (ii) blds iFk esa mifLFkr oLrq dks ;kaf=d xfr iznku djrh gSa] ftlls ;g bafxr gksrk gS fd dSFkksM fdj.ksa d.kksa ls 

fufeZr gksrh gSaA 

 bysDVªkWu izksVkWu U;wVªkWu 

izrhd e ;k −e0 ;k e− p ;k 1p1 n ;k 0n1 

nzO;eku ( kg esa) 9.109534 × 10-31 1.6726485 × 10-27 1.6749543 

 × 10-27 

nzO;eku  amu esa 5.4858026 × 10-4 1.007276471 1.008665012 

lkis{k nzO;eku 
1

1837
 1 1 

vkos'k (okLrfod 

(C esa)) 

1.6021892 × 10-19 1.6021892 × 10-19 0 

lkis{k vkos'k -1 +1 0 

[kkst J.J. FkkWelu xksYMLVhu psMfod 

Chapter 
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ijek.kq lajpuk  (Atomic Structure) 
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 jlk;u foKku 
 
  

  

 (iii) tc foltZu ufydk dks fo|qr {ks= ;k pqEcdh; {kS= esa j[kk tkrk gS rks dSFkksM fdj.ksa fo{ksfir gks tkrh gSa vFkkZr~ 

;s vkosf'kr d.kksa ls feydj cuh gSaA 

 (iv) dSFkksM fdj.ksa dBksj /kkrq tSls&VaxLVu] rk¡ck vkfn ls Vdjkrh gSa rks  X – fofdj.k mRiUu djrh gSaA 
 (v) ;fn dSFkksM fdj.kksa dks iryh /kkfRod iUuh ij ckSNkj fd;k tkrk gSa rks iUuh xje gks tkrh gSa vFkkZr~ dSFkksM+ fdj.ksa 

^Å"eh; çHkko^ çnf'kZr djrh gSaA  
 (vi) ,uksM ds ikj tc ;s fdj.ksa dk¡p dh nhokj ls Vdjkrh gS rks gjs jax dh izfrnhfIr mRiUu gksrh gSa] rFkk ftad 

lYQkbM insZ ls Vdjkus ij izdk'k mRiUu djrh gSaA 
 (vii) dSFkksM fdj.ksa] ,Y;qfefu;e rFkk vU; /kkrqvksa dh iryh iêh dks Hksn nsrh gSaA 
 (viii) QksVksxzkfQd IysV dks izHkkfor djrh gSaA 

 (ix) vkos'k o nzO;eku dk vuqikr tks fd e/m gS] ;g lHkh dSFkksM fdj.kksa ds fy;s leku gksrk gS rFkk ;g foltZu 

ufydk esa Hkjh xSl ij fuHkZj ugha djrk gSA 

 
 

 

➢ /kukRed fdj.kas & izksVkWu dh [kkst (Positive Rays-Discovery of Proton): 

 (a) ijek.kq esa /kukRed vkosf'kr 

d.k dh mifLFkfr loZizFke bZ- 

xksYMLVhu us 1886 esa n'kkZbZA 

 (b) xksYMLVhu us bl iz;ksx dh 

fNfnzr dSFkksM ds lkFk 

iqujko`fÙk dhA 

 (c) tc bysDVªksMks ds e/; mPp 

foHko yxk;k x;k rks ik;k fd 

dSFkksM ls ,uksM dh rjQ 

fdj.kksa ds izokg ds lkFk lkFk 

,uksM ls dSFkksM dh rjQ Hkh 

fofdj.k xfr djrs gSa tks 

dSFkksM ds fNnzks ds vkj ikj 

fudy tkrs gSaA ftls dSuky 

fdj.ksa ;k ,uksM fdj.ksa dgk tkrk gSA 

SPOT LIGHT 
(a) xfr'khy bysDVªkWu dk nzO;eku fuEu izdkj n'kkZ;k tkrk gSA 

 m’ =  

 tgk¡  m' = xfr'khy bysDVªkWu dk nzO;eku 

 m = bysDVªkWu dk fLFkj voLFkk esa nzO;eku]  v = bysDVªkWu dk osx] c = izdk'k dk osx  

(b) fo|qr ;k pqEcdh; {kS= esa fo{ksi.k ds v/;;u ds vuqlkj lu~ 1897 esa ts- ts- Fkkelu us bysDVªkWu 

ds fy;s e/m eku (vkos'k@nzO;eku) Kkr fd;kA e/m dk Kkr fd;k x;k eku =  (–)1.7588 x 108 

dwykWEc/g 

(c) izFke ckj lgh bysDVªkWu vkos'k dh x.kuk fefydu }kjk 1909 esa rsy fcUnq iz;ksx }kjk dh xbZA e 

(vkos'k) = (–) 1.6022 x 10–19 dwykWEc  

(d) vkos'k (e) rFkk e/m dh x.kuk ds vk/kkj ij bysDVªkWu ds nzO;eku dh x.kuk Hkh dh xbZA tks  

9.1096 x 10–31 Kg ds cjkcj gSA 

dSFkksM 

mPp oksYVst lzksr 

/kukRed {ks= 

yky ped 

dSFkksM ls 

dSFkksM fdj.ksa 
,suksM ls 

/kukRed fdj.ksa 

,uksM 
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➢ ,uksM fdj.kksa ds xq.k (Properties of Anode Rays) 
 (i) ,uksM fdj.ksa mPp osx ls lh/kh js[kk esa xeu djrh gSa rFkk vius iFk esa mifLFkr oLrq dh Nk;k fufeZr gksrh gSaA 
 (ii) pqEcdh; ;k fo|qr {kS= }kjk budk fo{ksi.k dSFkksM fdj.kksa ls foifjr gksrk gSa vFkkZr~ ;s /kukosf'kr gksrh gSaA 
 (iii) bu fdj.kksa esa xfrt ÅtkZ gksrh gS rFkk ;s Å"eh; izHkko n'kkZrh gSaA 
 (iv) budk e/m vuqikr bysDVªkWu ls de gksrk gS vFkkZr~ ;s e– ls Hkkjh gSaA  
 (v) dSFkksM fdj.kksa ls foijhr budk e/m vuqikr foltZu ufydk esa Hkjh xSl dh izd`fr ij fuHkZj djrk gS vFkkZr~ xSl 

cnyus ij vuqikr Hkh cny tkrk gSaA 
 (vi) ZnS insZ ij Vdjkus ij izdk'k dh ped mRiUu djrh gSaA 
 (vii) ;s fdj.ksa iryh /kkfRod iUuh dks ikj dj ldrh gSaA 
 (viii) ;s xSlksa dk vk;uhdj.k djus esa l{ke gSaA  

 (ix) ;s HkkSfrd rFkk jklk;fud ifjorZu mRiUu dj ldrh gSaA 

 U;wVªkWu dh [kkst (DISCOVERY OF NEUTRON) 
 (a) tSEl pSMfod (1932), us csfjfy;e ij  – d.kksa dh ckSNkj }kjk fo|qr rFkk pqEcdh; mnklhu fofdj.k izkIr fd;sA 
 (b) ukfHkdh; vfHkfØ;k fuEu izdkj lEiUu gksrh gSA 

   4Be9 + 2He4 ⎯⎯→ 6C12 + 0n1 
 (c) U;wVªkWu voijekf.od d.k gS ftldk nzO;eku 1.675 x 10–24 xzke ;k yxHkx 1 amu vFkkZr yxHkx izksVksu ds nzO;eku 

ds cjkcj rFkk bl ij dksbZ vkos'k ugha gksrk gSA 

 

3.  FkkWelu dk ijek.kq ekWMy (THOMSON’S ATOMIC MODEL)   

 ;g ijek.kq esa bysDVªkWu rFkk izksVksu dh O;oLFkk n'kkZrk 

 gSA bysDVªkWu rFkk izksVksu dh [kkst ds ckn budh ijek.kq esa 

O;oLFkk Kkr dh xbZA bldk izFke iz;kl ts- ts- FkkWelu }kjk 

fd;k x;k] ftls FkkWelu dk ijek.kq ekWMy dgrs gSaA 

eq[; fl)kar gSa  
 (a) bUgksus n'kkZ;k fd /kukos'k iwjs ijek.kq xkssys esa leku :Ik 

ls QSyk gqvk gSa (ftldh f=T;k 10–8 cm gSaa) ftlesa 

bysDVªku chp&chp esa mifLFkr jgdj bls fo|qr mnklhu cukrs gSaA 

   (b) ;g ekWMy ijek.kq ds LFkkf;Ro dks le>kus esa vlQy jgkA   

  

4. jnjQksMZ dk Lo.kZ if=dk iz;ksx (RUTHERFORD’S ATOMIC 

MODEL)   
jnjQksMZ us ijek.kq ij jsfM;e ls mRiUu mPp osx 

;qDr /kukosf'kr  - d.kksa dh ckSNkj dh] rFkk fuEu 

izs{k.k fn;s] tks fd blds iz;ksx ij vk/kkfjr gSaA 

 

 

 

➢ izs{k.k (Observation) 

 (a) vf/kdrj  - d.k (yxHkx 99%) fcuk fo{ksfir gq, lh/kh js[kk esa vkj&ikj fudy tkrs gSaA  

 (b) dqN  - d.k ijek.kq ds dsUnz ls vR;f/kd utfnd ls xqtjrs gS rFkk NksVs ls dks.k ls fo{ksfir gksrs gSaA 
 (c) cgqr gh de d.k mlh iFk ls ykSV vkrs gSa (180°). 
 
➢ ijek.kq ekWMy (Atomic model) 

 (a) vf/kdrj  - d.k lh/ks xqtj tkrs gS vFkkZr ijek.kq dk vf/kdre 

Hkkx fjDr gSA 
 (b) ijek.kq dk dsUnz /kukosf'kr gS ftls ukfHkd dgrs gSa] tks /kukosf'kr 

 -d.kksa dks izfrdf"kZr djrk gSaA ftlls  - d.kksa dh fn'kk 

cnyrh gSaA 
 (c) ijek.kq dk lEiw.kZ Hkkj ukfHkd esa fufgr gS ftldk vkdkj cgqr 

gh NksVk 10–13 cm gSaA ;g n'kkZrk gS fd ukfHkd dk vkdkj laiw.kZ ijek.kq ds vkdkj ls 10–5 xq.kk NksVk gSA 

J.J. Thomson 
(1856 –1940) 

bysDVªkWu 

/kukRed vkos'k 

/kkrq if=dk dk ijek.kq 

  

 

u
kfHkd
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➢ jnjQksMZ ekWMy ds vuqiz;ksx (APPLICATIONS OF RUTHERFORD MODEL) 

(i) ijek.kq esa ,d Hkkjh /kukosf'kr ukfHkd gksrk gS] tgka lHkh izksVkWu rFkk U;wVªkWu mifLFkr gksrs gSA izksVkWu rFkk U;wVªkWu dks 

,d lkFk U;wfDyvkWu dgrs gSA ijek.kq dk leLr æO;eku bu U;wfDyvkWu }kjk Kkr fd;k tkrk gSA ukfHkd ij /ku 

vkos'k dk ifjek.k vyx&vyx ijek.kq ds fy, vyx&vyx gksrk gSA 

 
 
 

(ii) ukfHkd dk vk;ru cgqr de gksrk gS rFkk ijek.kq ds dqy vk;ru dk vfrvYi Hkkx gksrk gSA ukfHkd dk O;kl 10–12 

ls 10–13 lseh dksfV dk gksrk gS rFkk ijek.kq dk O;kl 10–8 lseh- dh dksfV dk  gksrk gSA 

    =
–8

A

–13

N

D 10
=

D 10

ijek.kq dk O;kl  

ukfHkd dk O;kl
= 105,     DA = 105 DN 

 bl izdkj ijek.kq dk O;kl ukfHkd ds O;kl dk 105 xquk gksrk gSA 

ukfHkd dh f=T;k 

 ukfHkd dh f=T;k U;wfDyvkWu dh la[;k ds ?kuewy ds lekuqikrh gksrh gSA 

   R  A1/3   R = R0A1/3 lseh 

 tgk¡  R0 = 1.33  10–13(,d fu;rkad) , A = æO;eku la[;k (p + n)  rFkk  R = ukfHkd dh f=T;k 

   
–13 1/3

R =1.33×10 A cm  

 

(iii) ijek.kq ls ukfHkd dk vk;ru vuqikr 

  
–8 3

15

–13 3

(10 )
= =10

(10 )

ijek.kq dk vk;ru

ukfHkd dk vk;ru
 

 

(iv) bysDVªkWu ukfHkd ds pkjksa vksj o`Ùkkdkj d{kkvksa esa mPp osx ls pDdj yxkrs gSaA ?kwers gq, bysDVªkWu ij dk;Z djus okys 

vidsfUnz; cy dks bysDVªkWuksa vksj ukfHkd ds chp vkd"kZ.k cy }kjk larqfyr fd;k tk jgk gSA  

➢ ;g ekWMy lksjeaMy ds le:i gS] ftlesa ukfHkd lw;Z dks iznf'kZr djrk gS] rFkk ?kwers gq, e– , xzg dks O;Dr djrs gSA 

 

jnjQksMZ ekWMy ds nks"k (Drawbacks of Rutherford model) 

(1) ;g fl)kUr ijek.kq ds LFkkf;Ro dks ugha le>krkA eSDloSy ds vuqlkj e- viuh mtkZ dks 

yxkrkj fo|qr pqEcdh; fofdj.k ds :i esa mRlftZr djrs jgrs gSA blds dkj.k e–yxkrkj 

izR;sd pØ esa viuh mtkZ O;; djrk gS rFkk lfiZy iFk esa xfr djrk gqvk ukfHkd ds vkSj 

lehi vkrk tkrk gS rFkk var esa og ukfHkd esa fxj tkrk gS rFkk ijek.kq dks vLFkk;h cukrk 

gSA 

 

(2) ;fn e– yxkrkj mtkZ O;; djrk gS rks izsf{kr LisDVªe lrr~ gksuk pkfg, ijUrq izsf{kr LisDVªe] js[kh; LisDVªe gksrk gS] 

ftlesa fuf'pr vko`fr dh js[kk,¡ gksrh gSA bl izdkj ijek.kq esa e– }kjk mRlftZr mtkZ lrr~ ugha gksrh gSA 

 

 

çksVksu 
bysDVªkWu d{kd 

bysDVªkWu 

U;wVªkWu 
ukfHkd 

jnjQksMZ dk ijek.kq ekWMy 

çksVksu 

çksVksu 
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dqN egRoiw.kZ ifjHkk"kk,sa % 
 æO;eku la[;k (Mass number) : A =   izksVkWu dh la[;k + U;wVªkWu dh la[;k 

 ijek.kq Øekad (Atomic number) :  izksVkWu dh la[;k  = bysDVªkWu dh la[;k  
 vkosf'kr ijek.kq ds fy, % bysDVªkWu dh la[;k = Z– (ijek.kq ijvkos'k),  Z= dsoy izksVkWu dh la[;k   

 mnkgj.k:  
17Cl35  → n = 18 ,  p = 17 ,  e = 17 

   nks vyx&vyx rRoksa dk ijek.kq Øekad leku ugha gks ldrk gSA 

   U;wVªkWu dh la[;k  = æO;eku la[;k  – ijek.kq Øekad 
   = A – Z = (p + n) – p = n 
   rRo dk izn'kZu ⎯⎯→ A

z X  (tgk¡ x rRo dk izrhd gS) 
 

 leLFkkfud (Isotopes) : lksMh }kjk fn;k x;k] leLFkkfud ,d gh rRo ds vyx&vyx ijek.kq gksrs gS ftudk ijek.kq 

Øekad leku gksrk gS] ijUrq æO;eku la[;k vyx&vyx gksrh gS vFkkZr budk leku ukfHkdh; vkos'k gksrk gS] ijUrq 

U;wVªkWu dh la[;k vyx&vyx gksrh gSA 

mnkgj.k :  
 17Cl35 17Cl37 

 n = 18 n = 20 
 e = 17 e = 17 
 p = 17 p = 17 

mnkgj.k :  
 6C12 

6C13  
6C14 

 e = 6 e = 6  e = 6 
 p = 6 p = 6  p = 6 
 n = 6 n = 7  n = 8 
 

mnkgj.k :  
 izksVh;e M~;wVhfj;e VªkbfV;e 
  1H1 1H2    

1H3 
 e = 1 e = 1 e = 1 
 p = 1 p = 1 p = 1 
 n = 0 n = 1 n = 2 

 

 ➢ leLFkkfud ds jklk;fud xq.k leku gksrs gSa] ijUrq HkkSfrd xq.k vyx&vyx gksrs gSaA 

 ➢ leLFkkfudks ds e/mdk eku leku ugha gksrk gSA 
 

 leHkkfjd (Isobars)%  

 ➢ vYÝsM okYVj LVhoVZ }kjk fn;k x;k 

 ➢ leHkkfjd fofHké rRoksa ds ijek.kq gS] ftudh æO;eku la[;k leku gS] ijUrq ijek.kq Øekad vyx gS vFkkZr bues 

e– dh la[;k] izksVkWu dh la[;k rFkk U;wVªkWu dh la[;k vyx&vyx gS ijUrq U;wVªkWu rFkk izksVªksu dk ;ksx leku 

jgrk gSA 

  
 ➢ leHkkfjd ds jklk;fud rFkk HkkSfrd xq.k leku ugha gksrs gSaA 
 

 vkblksMk;kQlZ (Isodiaphers):  
 ➢ ;s fofHké rRoksa ds ,sls ijek.kq gksrs gSa ftuds U;wVªkWu rFkk izksVªkWu dk vUrj leku gksrk gSA 

 mnk-  5B11    6C13    mnk- 7N15 
  9F19  

  p = 5   p = 6   p = 7   p = 9 
  n = 6   n = 7    n = 8   n = 10  
  e = 5   e = 6   e = 7   e = 9  
  n – p =1  n – p =1   n – p =1   n – p =1 
 

 leU;wVªkWfud / leU;wVªkWfud Lih'kht  (Isotones/ Isoneutronic species):  
 ;s fofHké rRoksa ds ,sls ijek.kq gS ftuesa U;wVªkWuksa dh la[;k leku gksrh gSA 

 mnk- 1H3
 
                         2He4   mnk-  19 K 39 

  20 Ca40  

  p = 1   p = 2   e = 19   e = 20 
  n = 2   n = 2   p = 19   p = 20 
  e = 1   e = 2   n = 20   n = 20 

mnk-     1H3  
                        2He3  mnk- 19 K40    20 Ca40

  

 p = 1    p = 2   p = 19   p = 20 

 e = 1       e = 2       n = 21       n = 20     

 n = 2    n = 1    e = 19   e = 20 

 p + n = 3   p + n = 3  n+p = 40  n + p = 40 
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 vkblksLVlZ (lefoU;klh) (Isosters) :  

 ,sls v.kq ftuds ijek.kqvksa dh la[;k rFkk bysDVªkWu dh la[;k leku gksrh gSA 

 mnk-  CO2   N2O    mnk-  CaO  KF 

 ijek.kq  = 1 + 2  ijek.kq = 2 + 1  ijek.kq   2  2 
   = 3   = 3  bysDVªkWu  20 + 8  19 + 9 

 bysDVªkWu = 6 + 8 × 2       bysDVªkWu = 7 × 2 + 8      28 e–  28 e– 

   = 22 e–   = 22e– 

 

 lebysDVªkWfud Lih'kht (Isoelectronic species) :  
 ;s ijek.kq] v.kq ;k vk;u gS] ftuesa leku la[;k esa bysDVªkWu gksrs gSA 

 mnk-      Cl– Ar          mnk- H2O       NH3   mnk- B F3  SO2 

 bysDVªkWu 18 e– 18 e–  e = 2 + 8  e = 7 + 3    e = 5 +9 × 3 16 + 8 × 2  
      10 e–  10 e–       5 + 27  16 + 16  
              32 e–   32 e– 

 

 
5. fo|qr pqEcdh; rjax fl)kar ;k fofdj.k mtkZ  

 (ELECTROMAGNETIC WAVE (EM WAVES) THEORY OR RADIANT ENERGY) 
 bl fl)kUr ds vuqlkj ÅtkZ ,d oLrq ls nwljs oLrq dh rjQ rjaxksa ds :i esa LFkkukUrfjr gksrh gS rFkk ;g czãk.M 

esa izdk'k ds osx ( 3 × 108 ehVj/lsd.M) ls xeu djrh gSaA bu rjaxksa dks fo|qr pqEcdh; rjaxs ;k fofdj.k mtkZ dgrs 

gSA fofdj.k mtkZ dks vkxs c<+us ds fy, fdlh ek/;e dh vko';drk ugha gksrh gSA 

 mnk. jsfM;ks rjaxs] lw{e rjaxs] vojDr rjaxs] n`';d rjaxs] ijkcSaxuh rjaxs] ,Dl fdj.ks] xkek rjaxs rFkk dkfLed rjaxsA 

➢ fofdj.k mtkZ esa fo|qr rFkk pqEcdh; {ks= gksrs gSa] rFkk ;s bu {ks=ksa ds yEcor xfr djrh gSaA  
 rjax dk lcls mij dk fcUnq J`ax dgykrk gS rFkk fuEure fcUnq xrZ dgykrk gSA dqN in tks rjaxksa ls lEcfU/kr gS] 

fuEu gSA  

 

 

 

 

 

 

rjaxnS/;Z () (ysEcMk) : 
;g nks Øekxr J`ax ds chp dh vFkok xrZ ds chp dh nwjh gSA bls  Å (vaxLVªkWe), pm (ihdksehVj),nm 
(usuksehVj), cm(lsUVhehVj), m (ehVj) esa ekik tkrk gSA 

 1Å = 10–10 m, 1 pm = 10–12 m, 1nm = 10–9 m, 1cm = 10–2m 

vko`fr () (nu) : 
fdlh fcUnq ls 1 lsd.M esa xqtjus okyh rjaxksa dh la[;k] rjax vko`fr dgykrh gSA 
bls gVZt (Hz ), s–1 , ;k lk;dy izfr lsd.M (cps) esa ekik tkrk gSA  (1 gVZt= 1 lsd.M–1) 

le; dky (T) : rajx }kjk ,d fcUnq ls xqtjus esa yxus okyk le; le; dky dgykrk gSA 
1

T =


 lsd.M 

osx (c) : 

rajx }kjk 1 lsd.M esa r; dh xbZ nwjh rjax dk osx dgykrh gSA 

c =   =   ;k   = c/  ;k  c =  (s–1) ×  (m) ;k c =   (m s–1) 
;|fi c ,d fu;rkad gSA vFkkZr vkòfr rjax nS/;Z   ds O;qRØekuqikrh gksrh gSA  

rjax la[;k  

(  ) (nu bar) : 

;g rjaxnS/;Z ds O;qRØekuqikrh gksrh gS rFkk ;g 1 lseh- esa rjaxksa dh la[;k crkrh gSA 

 
1

 =


 bls cm–1, m–1  esa ekik tkrk gSA 

vk;ke (a) : ;g J`ax ;k xrZ dh mpk¡bZ ;k xgjkbZ gksrh gSA bls gh rjax dk vk;ke dgrs gSA 

fn'kk 

z 

BሬሬԦ 
 

y 

𝐸ሬԦ 

 

  

 



  

 ijek.kq lajpuk 

 

 egRoiw.kZ fcUnq : 
c

c = = 


  
1 

 = 
 

 

mnkgj.k : 1 ihys fofdj.k dh rjaxnS?;Z 5800Å gSA bldh 

rajxla[;k (cm–1 esa) rFkk vkòfŸk Kkr djsaA  
mŸkj: 5.1 × 1014 sec–1     

gy: tSlk fd ge tkurs gSa   = 
1


   

  

   =  
o

8

o 8

1 1
A 10 cm

5800 10 cm5800A

−

−
= =


   

 = 17241.4 cm–1      
  = c         
  = 3 × 1010 cm sec–1 × 1.7 × 104 cm–1 
 = 3 × 1.7 × 1014 = 5.1 × 1014 sec–1 

mnkgj.k : 2 6×103 sec&1 vkòfÙk dh ,d jsfM;ks rjax dks 

eaxy ls i`Foh rd 8 × 107 fdeh dh nwjh r; 

djus esa fdruk le; yxsxk\ 
mŸkj:  2.66 × 102 sec. 
gy:  eaxy ls i`Foh rd r; dh tkus okyh nwjh 
  = 8 × 107 km = 8 × 1010 m   

   EM rjaxksa dk osx 

  = 3 × 108 m/sec 

  le; =  
10

8 1

Distance 8 10 m

Velocity 3 10 m / sec−


=


  

  = 2.66 × 102  

 oS|qr pqEcdh; LisDVªe (ELECTROMAGNETIC SPECTRUM) 

 ➢ oS|qr pqEcdh; rjaxs ;k fofdj.k ,dy rjaxnS/;Z fofdj.k ugha gS fdUrq ;s fofHkUu rjaxnS/;Z ;k vko`fr;ksa dk feJ.k 

gSA  

 ➢ lHkh vko`fr;ksa dh xfr leku gksrh gSA  

 ➢ ;fn oS|qr pqEcdh; fofdj.k ds lHkh vo;oksa dks rjaxnS/;Z ;k vkòfr;ksa ds ?kVrs ;k c<rs Øe esa O;ofLFkr fd;k 

tk;s rks ,d iSVuZ izkIr gksrk gS tks oS|qr pqEcdh; LisDVªe dgykrk gSA fuEufyf[kr lkj.kh izdk'k ds vo;oksa dks 

iznf'kZr djrh gSA  

Øekad uke rjaxnS/;Z (A°) vko`fÙk (gVZ~t) L=ksr 

1. jsfM;ks rajx 7 143 10 – 3 10   5 91 10 –1 10   mPp vko`fÙk dh izR;korhZ /kkjk 

2. ekbØksoso 6 76 10 3 10 −   9 111 10 – 5 10   fdyLVªkWu V~;wc 

3. vojDr (IR) 67600 6 10−   11 165 10 – 3.95 10   izfrnhfIr oLrq 

4. n`'; 3800–7600 16 143.95 10 – 7.9 10   oS|+qrcYc lw;Z fdj.ksa 

5. ijkcSaxuh (UV) 150–3800 14 167.9 10 – 2 10   lw;Z fdj.ksa, edZjh ok"i;qDr fpeuh  

6. X-fdj.ksa 0.1–150 16 192 10 – 3 10   /kkrq ijr ls Vdjkus okyh dSFkksM+ fdj.ksa 

7.  -fdj.ksa 0.01–0.1 19 203 10 – 3 10   jsfM;ks lfØ; {k; dk f}rh;d izHkko 

 

fo|qr pqEcdh; LisDVªe esa rjaxnS/;Z dk Øe    

  – rays < X-fdj.ksa < ijkcSaxuh fdj.k < –';eku < vojä < ekbØksoso < jsfM;ks rjaxsa.6. Iykad dk DokaVe 

fl)kUr (PLANCK'S QUANTUM THEORY) 

Iykad ds DokUVe fl)kUr ds vuqlkj : 
 

1. ,d oLrq }kjk mRlftZr ;k vo'kksf"kr fofdj.k mtkZ] lrr u gksdj vlrr :i ls  

  NksVs&NksVs mtkZ ds caMyksa ds :i esa gksrh gSa bu mtkZ caMyksa dks DokaVe dgrs gSaA 
 

2. izdk'k ds lEcU/k esa bu NksVs mtkZ caMyksa dks ^QksVksu* dgrs gSa ijUrq lkekU; voLFkk esa  

  mtkZ ds NksVs&NksVs c.Myksa dks DokaVe dgrs gSA 
 

3. izR;sd DokaVe dh mtkZ] fofdj.k dh vkòfr ds lekuqikrh gksrh gS vFkkZr~ 



 

 jlk;u foKku 
 
  

  

  E    

   E = h ;k E = 
hc



 
 = 

 

c
 

    h  lekuqikrh fLFkjkad ;k Iykad fu;rkad gSA 

    h = 6.626 × 10–31 (kJs)fdyks twy lsd.M ;k 6.626 × 10–34 (Js) twy lsd.M ;k 6.626 × 10–27 (erg s) 

vxZ lsd.M 
 

   4. ,d oLrq ls nwljh oLrq dh vksj dqy mRlftZr mtkZ] ,d DokaVe dh mtkZ dk iw.kZ la[;k dk xq.kd 

gksrh gSA  

    vFkkZr  E = nh 

    tgk¡ n ,d iw.kZ la[;k gS vkSj n = DokaVe dh la[;k gSA  

    
nhc

E =nhν = =nhcν
λ

 

mnkgj.k: 3 lksfM;e çdk'k ds ,d QksVksu dh ÅtkZ ¼twy esa½ Kkr djsa ftldh rjaxnS/;Z 5-862 × 10&16 ehVj gSA  

mŸkj :  3.37×10–10 J 

gy :  = 5.886 × 10–16 m 

  c = 3 × 108 m sec–1 

  E = nh ;k 
nhc


  { n = 1} 

   E = 
hc


 

  E = 
34 8

10

16

1 6.6 10 3 10 6.6 3
10

5.862 10 5.862

−
−

−

    
= 


 = 3.37 × 10–10 J 

 

mnkgj.k: 4 2 eV dh ÅtkZ okys QksV‚u dh rjaxnS/;Z vkSj vko`fÙk dh x.kuk djsaA 

mŸkj :  6.204 × 10–7 m, 4.8 × 1014 sec–1 

gy :    1ev = 1.602 × 10–19 J 

    E = 2ev = 3.204 × 10–19 J 

  (a) rjax nS/kZ~; dh x.kuk (  ) : 

  E = 
hc


 or = 

hc

E
 = 

34 8 1

19

6.626 10 Js 3 10 msec

3.204 10 J

− −

−

  


 = 6.204 × 10–7 m 

  (b) vkòfÙk dh x.kuk () : 

   = 
−


=

 

8 –1

19

3 10 msecc

6.204 10 m
= 0.48 × 1015 sec–1 = 4.8 × 1014 sec–1 
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7. çdk'k fo|qr çHkko (PHOTOELECTRIC EFFECT) 
 tc fdlh /kkrq ij mi;qä vko`fÙk ds çdk'k dks vkifrr gksus fn;k tkrk gS] rks bysDVª‚uksa dk fu"dklu gksrk gSA bl 

?kVuk dks izdk'k fo/kqr çHkko ds :i esa tkuk tkrk gSA 

 izdk'k fo/kqr çHkko dk vkbaLVhu fl)karA 

 

fp=% izdk'k fo/kqr çHkko dk v/;;u djus ds fy, midj.k 

 ,d fo'ks"k vkòfÙk dk çdk'k fuokZr d{k ds vanj ,d lkQ /kkrq dh lrg ls Vdjkrk gSA bysDVª‚u /kkrq lrg ls ckgj 

fudyrs gSA vkSj ,d fMVsDVj }kjk fxus tkrs gS tks mudh xfrt ÅtkZ dks ekirk gSA 
 

➢  eq[; fcanq 

 1- mi;qä vko`fÙk dk ,d QksVksu ,d bysDVªkWu dks ckgj fudky ldrk gSA 

 2- QksV‚u dh ÅtkZ dk mi;ksx nks çdkj ls fd;k tk ldrk gS% 

 (i)  bldk ,d Hkkx dsoy bysDVª‚u dks ckgj fudkyus ds fy, mi;ksx fd;k tkrk gS] bl Hkkx dks dk;Z Qyu ds 

:i esa tkuk tkrk gSA dk;Z Qyu dh x.kuk bl çdkj dh tk ldrh gS 

  W = h0, tgka 0 nsgyh vko`fÙk gS 

  W = 
0

0

hc
, →


 nsgyh rjaxnS/;Z 

  nsgyh vko`fÙk% og U;wure vko`fÙk tks dsoy bysDVª‚u dks ckgj fudkyus ds fy, vko';d gSA 

 (ii) xfrt ÅtkZ: 'ks"k ÅtkZ dk mi;ksx xfrt ÅtkZ çnku djus ds fy, fd;k tkrk gSA 

  blds fy,] vkbaLVhu lehdj.k uhps fn;k x;k gS 

  0h h KE =  +

Z fu"dkf'kr byDs Vªksu dh xfrt mtkZ
/kkrq dk dk;Z  Qyuvkifrr QkWVkus  dh mtk

 

  

 3.  rhozrk ¼I½ : bdkbZ le; ds bdkbZ {ks= dh /kkrq dh lrg ij fxjus okyh ÅtkZ 

   
E nh

I
At At


= =  

 4.  QksVks rhozrk (IP) : ;g çfr bdkbZ {ks=Qy bdkbZ le; esa fxjus okys QksVksu dh la[;k gSA 

   P

n
I

At
=   

  I rFkk IP esa laca/k: 

  
PI I h=   

  QksVks dh rhozrk vko`fÙk ls Lora= gksrh gS tcfd rhozrk vko`fÙk ij fuHkZj djrh gSA 

  'kfä : bdkbZ le; esa fodhf.kZr dqy ÅtkZA 

 

vko`fÙk fHkUurk dk çHkko (EFFECT OF FREQUENCY VARIATION)  

(a) QksVks mRltZu dk çHkko (Effect of Photo Emission) :  
  

pI I h=   

çdk'k 

vehVj 

cSVjh 

/kkrq dh lrg 

oSD;we pSacj@fuokZr 

d{k 

lalwpd 



 

 jlk;u foKku 
 
  

  

 ;fn L=ksr QksV‚u dh vko`fÙk c<+krs gSa ¼QksVks dh rhozrk dks fLFkj j[krs gq, rhozrk c<+ tkrh gS½ rks ckgj fudyus 

okys QksVks bysDVªkWuksa ds lkFk lkFk QksVks djaV ¼çdk'k oS|qr /kkjk½ esa dksbZ ifjorZu ugha gksrk gSA  

 
(b) xfrt ÅtkZ ij çHkko (Effect on kinetic Energy) : 
 

 vko`fÙk esa o`f) ds lkFk xfrt ÅtkZ c<+rh gSA  

 

 h  –W = K Emax. 
 

 K Emax = h – h 0 ; y = mx + c 
 

 K Emax = h  – 
0

hc


 

 

 K Emax = h – W 
 

   
➢ rhozrk cuke xfrt ÅtkZ (Intensity v/s Kinetic Energy 
 vkSlr K.E vkSj K.Emax QksVks dh rhozrk esa ifjorZu ds lkFk fLFkj jgrk gS  

    
 

➢ fujks/kh foHko ;k eand foHko (Stopping Potential or Retarding Potential) (Vs) 
 ;g lcls rst xfr okys bysDVª‚u dks iwjh rjg ls jksdus ds fy, vko';d U;wure foHko gS ;k ;g og  

 U;wure foHko gS ftl ij QksVks djaV 'kwU; gks tkrk gSA 

  
1

2
mv2 = eVS , VS = fujks/kh foHko 

    e = bysDVªkWu ij vkos'k  

  eVS = h – w 

  eVS = h – h0 

  VS = 0hh

e e


−    

 ;g fVIi.kh dh tk ldrh gS fd vko`fÙk esa o`f) ds lkFk fujks/kh foHko c<rk gS ;|fi QksVks rhozrk esa cnyko djus 

ij fujks/kh foHko ij dksbZ çHkko ugh iM+rk gSA  

dksbZ QksVks 

fo|qr ugha  

çdk'k 

fo|qr 

/kkjk 

0  
  

tan = slope = h 

W or 

h0 

 

  

K. Emax 

K. Emax 

 > 01
  

IP ;k I ( fLFkj j[krs gq,) 

tan = slope = h/e 

 

 

  

Vs 

ç
d
k'
k 
d
h 
n
h 
x
b
Z 
v
ko
`fÙ
k 
d
s 
fy

,
 

b
y
sD
V
ª‚u
 
d
h 
v
f/
kd

r
e
 
Å
t
kZA
 

1 2 3 

;g vkjs[k çdk'k vko`fŸk rFkk /kkrq ls 

mRlftZr bysDVªkWu ds chp ijLij fuHkZjrk dks 

n'kkZrk gSA 

;g fofHké /kkrqvksa ds fy, ijLij fuHkZjrk dks 

n'kkZrk gSA 

;g Li"V :i ls fofHké /kkrqvksa ds vyx 

lhekar vko`fŸk n'kkZrk gSA  
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8. cksj dk ijek.kq ekWMy (BOHR’S ATOMIC MODEL) : 
➢ cksj us gkbMªkstu vkSj gkbMªkstu ds leku ,dy bysDVªkWu Lih'kht (gkbMªkstsfud Lih'kht) 

ds fy, ,d izfr:i fn;kA mlus ukfHkd ls ifjc) bysDVªkWu dh ÅtkZ ds fy, DokaVe 

fl)kUr ykxw fd;kA 
 

cksj ekWMy dh egRoiw.kZ vo/kkj.kk;sa %& 
(1)  bysDVªkWu ukfHkd ds pkjksa vksj fuf'pr o`rh; iFk esa ?kwers gS bUgsa d{kk ;k dks"k dgk tkrk 

gSA 

  
 K, L, M, ................. d{kk gSA            

 K → izFke d{kk    

 L → f}rh; d{kk 

 M → r`rh; d{kk 
 

(2)  ,d fuf'pr d{kk dh ÅtkZ fu;r gksrh gSA bysDVªkWfud ÅtkZ esa ifjorZu rc gh lEHko gS tc bysDVªkWu dh d{kk la[;k 

ifjofrZr gksrh gSA 
 (a) tc ,d bysDVªkWu mPp ÅtkZ ds d{kk ls fuEu ÅtkZ Lrj esa vkrk gS rks ÅtkZ mRlftZr gksrh gSA 

E2 – E1 = E (mRlftZr ÅtkZ) 

 

 (b) ;fn ,d bysDVªkWu fuEu d{kk ls mPp d{kk esa tkrk gS rks ÅtkZ vo'kksf’kr gksrh gSA 

E2 – E1 = E (ÅtkZ dk mRltZu) 

 

(3)  bysDVªkWu vkSj ukfHkd ds chp fLFkj oS|qr vkd"kZ.k cy vidsUnzh; cy ls lUrqfyr gks tkrk gSA 

 

  
2mV

r
 = K 

2

2

Ze

r
       

  ;k  mv2 = K
2Ze

r
  ..... (i) 

        =
2

0

1
.

4 

Ze

r
  .....(ii)    [

0 = 8.8 × 10–12 C2N–1 m–2] 

(4)  bysDVªkWu dsoy mUgha d{kkvksa esa ?kwers gS ftudk dks.kh; laosx 
2

h
dk iw.kZ xq.kt gksA 



 

 jlk;u foKku 
 
  

  

    

   mvr = n. 
2

h
 

 tgk¡]  h = IySaad fu;rkad = 6.62 × 10–34 J s–1 = 6.62 × 10–27 erg. sec–1 

   m = bysDVªkWu dk nzO;eku 

   v = bysDVªkWfud osx 

   n = d{kk la[;k 

 

 
 

cksj ekWMy ds vuqiz;ksx (APPLICATION OF BOHR'S MODEL) 
1. fofHké d{kkvksa dh f=T;k (Radius of various orbits)  

   
2 2

2 2

n h
r =

4π mKZe
    

 O;qRifÙk : 

 dwyfEcd cy = 1 2

2

Kq q

r
  = 

2

K.Ze.e

r
  =  

2

2

KZe

r
  

 (tgk¡ K fu;rkad gSA)  K = 9 ×  109 U;wVu ehVj2 /dwykEc2 

 tSlk fd ge tkurs gS fd dwykfEcd cy = vidsUæh; cy 

 
2 2

2

KZe mv
=

r r
 ;k 

2
2 KZe

v =
mr

   ....(1) 

 ge tkurs gS fd  mvr =
2

nh
 ;k v = 

2

nh

mr
 ....(2) 

 lehdj.k (2) ls v  dk eku lehdj.k (1) esa j[kus ij   

 
 
 

 

2 2nh KZe
=

2 mr mr
 or 



2 2 2

2 2 2

n h KZe
=

4 m r mr
 



2 2

2 2

n h
r =

4 mKZe
....(3) 

 , h, m, K, vkSj e (fu;rkad) ds eku lehdj.k (3) esa j[kus ij  

   r = 0.529 × 10–8 ×  
2n

Z
cm {1Å = 10–10m = 10–8 cm}  

   

2

n

n
r = 0.529× Å

Z
 

2. bysDVªkWu dk osx (Velocity of an electron): 

 dwykfEcd cy = vidsUæh; cy  ;k  
2

2

KZe

r
 = 

2mv

r
 ;k KZe2  =  (mvr)(v) 

SPOT LIGHT 
;fn gkbMªkstu ijek.kq dks nh tkus okyh ÅtkZ 13.6 eV ls de gS rks ;g dsoy mu Dok.Vk dks vo'kksf"kr 

djsxk tks bls fuf'pr mPp ÅtkZ Lrj esa ys tk ldrk gSA vFkkZr~ lHkh QksVksu ftudh ÅtkZ fuf'pr ÅtkZ 

ls de ;k vf/kd gksrh gS] gkbMªkstu ijek.kq }kjk vo'kksf"kr ugha gksaxsA 

fdUrq ;fn gkbMªkstu ijek.kq dks nh tkus okyh ÅtkZ 13.6 eV ls vf/kd gS rks lHkh QksVksu vo'kksf"kr dj fy;s 

tkrs gS vkSj vfrfjDr ÅtkZ mRlftZr QksVks&bysDVªkWUkksa dh xfrt ÅtkZ ds :i esa izdV gksrh gSA   

 

+ Ze 

ukfHkd 

e– 
r 

(Li’kZ js[kh; osx) 

Kq
1
q

2
 

r
2
 

dwyfEcd ;k   

fo|qr fLFkj  cy 



  

 ijek.kq lajpuk 

 

 dks.kh; laosx dk eku j[kus ij  m.v.r. = 
2

nh
  KZe2  =  



nh
(v)

2
 

     
22πKZe

v =
nh

 

  k, e o h dk eku j[kus ij 
8 Z

v = 2.188 ×  10  ×  cm / s
n

 
Z

v
n

  

 

3. bysDVªkWu dh mtkZ (Energy of an electron):  
 ekuk fd ,d bysDVªkWu dh dqy mtkZ E gS ;g xfrt mtkZ vkSj fLFkfrt mtkZ dk ;ksx gksrh gSA 
  i.e. E =  K.E.+ P.E. 

   E =   
      

2 1 2Kq q1
mv +

2 r
  

 
 
 

2Kze
P.E.= –

r
   

   E = 21 K.Ze.(–e)
mv +

2 r
  = 

2
21 KZe

mv –
2 r

  

 lehdj.k (1) ls mv2  dk eku j[kus ij  E =
2 2KZe KZe
–

2r r
  =  – 

2KZe

2r
 

 lehdj.k (3) ls r dk eku j[kus ij  

   En = 
2 2 2

2 2

KZe ×4 mKZe
–

2n h
 ;k 

2 2 2 4

n 2 2

2π m×K Z e
E =–

n h
 

 , K, e, m o h dk eku j[kus ij    

   

–19 2

n 2

21.69×10 × Z
E =– J/atom

n
;k 

2

n 2

Z
E = –13.6 × eV /atom

n
 

   

2
–1

n 2

Z
E = –1312× kJmol

n
  ;k  

2
–1

n 2

Z
E = –313.6× kcalmol

n
 

 ;g lw= gkbMªkstu ijek.kq vkSj gkbMªkstu ds leku Lih'kht (ftuesa dsoy ,d bysDVªku gks) ds fy;s gh iz;ksx esa fy;k 

tk ldrk gSA pwafd n dk eku iw.kk±d gh gks ldrk gS blls Li"V gS fd bysDVªkWu dh dqy mtkZ Dok.Vhd`r gksrh gSA 

_.kkRed fpà iznf'kZr djrk gS fd bysDVªku ukfHkd dh vksj vkdf"kZr gSA  



 

 jlk;u foKku 
 
  

  

 
 

mnkgj.k : 5 gkbMªkstu dh igyh] nqljh] rhljh] pkSFkh cksgj d{kk dh f=T;k dh x.kuk djsaA 

gy:  cksj dh d{kk dh f=T;k 

  

2n
r 0.529

Z
=     

(a) 1st d{kk dh f=T;k : 

 r = 0.529 × 
21

1
= 0.529 Å 

(b) 2nd d{kk dh f=T;k : 

 r = 0.529 × 
22

1
= 0.529 × 4 = 2.116 Å 

(c) 3rd d{kk dh f=T;k : 

 r = 0.529 × 
23

1
= 0.529 × 9 = 4.761 Å 

(d) 4th d{kk dh f=T;k : 

 r = 0.529 × 
24

1
 = 0.529 × 16 = 8.464 Å 

DETECTIVE MIND 

 (i) K.E =  vFkkZr~  K.E.    

  f=T;k c<+us ij xfrt ÅtkZ de gksrh gSA  

 (ii) P. E. =  –  vFkkZr~  P.E.  –  

  f=T;k c<+us ij fLFkfrt ÅtkZ c<+rh gSA 

 (iii) E = –  vFkkZr~  E.  –  

  ifj.kke :f=T;k c<+us ij dqy ÅtkZ c<+rh gSA  

      

 ;g lw= dsoy gkbMªkstu vFkok gkbMªkstu ds leku Lih'kht] ds fy, gh iz;qä gksrk gS ftuesa dsoy 

,d gh bysDVªkWu gksA 

       

 nks ÅtkZ Lrjksa esa ÅtkZ vUrj :     

   = – 13.6 × Z2  

 gkbMªkstu ijek.kq ds fy, ÅtkZ Lrj fuEu izdkj iznf'kZr fd;k tk ldrk gSA 
 n = 6 ;k P   E6 = – 0.38 eV      
 n = 5 ;k O  E5 = –0.54 eV 
 n = 4 ;k N  E4 = – 0.85 eV  E5 – E4 = 0.36 eV 
 n = 3 ;k M  E3 = – 1.51 eV  E4 – E3 = 0.66 eV 
 n = 2 ;k L   E2 = – 3.4 eV  E3 – E2 = 1.89 eV 
 n = 1 ;k K   E1 = – 13.6 eV  E2 – E1 = 10.2 eV 
 vFkkZr~ (E2 – E1) > (E3 – E2) > (E4 – E3) > (E5 – E4)..... 
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mnkgj.k : 6 Li+2 dh nks cksgj d{kk dh f=T;k dk vuqikr+ 21 : 9 gSA mudk ukedj.k D;k gksxkA 

   (1) K & L  (2) L & M  (3) K & M  (4) K & N 
mŸkj:   (3) 

gy:    



= =    = =



2
x

2 2
x x x

2 2 2
yy y y

n
0.529

r n n1 1 13
nr 9 n 9 n 3

0.529
3

K

M

dk's k

dk's k

  

 

mnkgj.k :7   Li+2 vk;u ds fy, f}rh; mŸksftr voLFkk esa ÅtkZ dh x.kuk djsaA 

mŸkj:   –13.6 eV/ijek.kq 

gy:   
2

2

Z
E 13.6

n
= −    

    Z = 3 vkSj e– nwljh mÙksftr voLFkk esa ekStwn gS] eryc e–
 rhljs dks'k ;kuh n = 3 esa ekStwn gS 

   
( )

( )

2

2

3
E 13.6

3
 = −   = −13.6eV /ijek.kq  

mnkgj.k :8  ;fn gkbMªkstu ijek.kq ds fdlh bysDVª‚u dh fLFkfrt ÅtkZ –6.8 eV gS] rks bl d{kk esa bysDVª‚u dh xfrt 

ÅtkZ vkSj dqy ÅtkZ Kkr dhft,A bl d{kk dh f=T;k Hkh Kkr dhft,A 

mŸkj:   

o

K.E. 3.4eV,T.E. 3.4 eV,r 2.16A
 

= = − == 
 

 

gy:   1. 
P.V. 2K.E. 6.8 2K.E

K.E. 3.4eV

= −  − = −

=
 

   2- T.E. K.E. 6.8 2K.E= − − = −  

   3- 
2 2

2 2

z 1
E 13.6 3.4 13.6

n n
= −  − = −   

    
2 13.6

n 6 n 2
3.4

−
 = = =

−
 

   4- 

( )
22 o o

o o

2n
r 0.529 A r 0.529 A

Z 1

0.529 4A 2.16A

=   = 

=  =

 

 

➢ ÅtkZ ifjHkk"kk,s (Energy Definitions) 
(a)  ewy voLFkk (G. S.) :    
 (Highest e⊝ occupied shell) 

(vf/kdre bysDVªkWu xzfgr d{kk) 
 ,d ijek.kq ;k vk;u ;k v.kq dh 

fuEure ÅtkZ voLFkk 
 H ijek.kq ds fy, G. S.n = 1 
 He+ vk;u   n = 1 
 

(b)  mÙksftr voLFkk (E. S.) 
 ewy voLFkk ls Åij dh ÅtkZ 

voLFkk,¡ mÙksftr ÅtkZ voLFkk 

gksrh gSA 
 n = 2  1st E. S. 
 n = 3  2nd E. S. 
 n = 4  3rd E. S. 
 dqy E. S. = (n – 1) 

(c) mÙkstu ÅtkZ% : fdlh bysDVª‚u dks mldh 

ewy voLFkk ls fdlh mÙksftr voLFkk esa 

mÙksftr djus ds fy, vko';d ÅtkZ dks 

mÙkstu ÅtkZ dgk tkrk gSA 
 E2 – E1 = igyh mÙkstu ÅtkZ 
 E3 – E1 = nwljh mÙkstu ÅtkZ 
 E4 – E1 = rhljh mÙkstu ÅtkZ 
 1st E. P. = E2 – E1  
 = –3.4 – (-13.6) = 10.2 eV 
 2nd E. P. E3 – E1  
 = –1.51 – (–13.6) = 12.09 eV 

(d)  vk;uu foHko (I. P.) 
ÅtkZ@,sUFkSYih 

 ewy voLFkk ls bysDVªkWu dks 

fudkydj vuUr mÙksftr 

voLFkk esa ys tkus ds fy, 

vko';d ÅtkZ 
 I. P. = E – E1  

  = 0 – (–13.6)  
   = 13.6 eV  
 

(e)  i`FkDdj.k ÅtkZ (S. E.) 
 mÙksftr voLFkk ls bysDVªkWu dks 

vuUr rd fudkyus ds fy, 

vko';d ÅtkZ dh ek=k ìFkDdj.k 

ÅtkZ dgykrh gSA 
 e.g., S. E. = E – E2 = 0 – (–3.4) 

= 3.4 eV 
  S. E. = E – E3 = 0 – (–1.51) 

  = 1.51 eV 
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9. LisDVªe (SPECTRUM) 
 LisDVªe (Spectrum) :  tc dksbZ fofdj.k LisDVªksferh (fizTe) ls xqtjrk gS rks fofdj.k dk izlkj gksrk gSA QksVksxzkfQd 

IysV (LØhu) ij tks fp= izkIr gksrk gS mls fn;s x;s fofdj.k dk LisDVªe dgrs gSaA 

 
 

LisDVªe 
(1) mRltZu LisDVªe (Emissions spectrum) : tc fdlh rkinhIr lzksr (tSls eksecÙkh] lw;Z] V~;wcykbV] cuZj] cYc 

;k de nkc ij fdlh xSl esa fo|qr /kkjk izokfgr dj] fdlh inkFkZ dks mPp rki ij xeZ djds) ls izkIr 

mRlftZr fofdj.k dks lh/ks fizTe ls gksdj xqtkjk tkrk gS rks LØhu ij izkIr LisDVªe dks mRltZu LisDVªe 

dgrs gSaA 
(a)  lrr~ mRltZu LisDVªe ;k lrr~ 

LisDVªe :  
 lQsn izdk'k ds lhfer iqat dks tc 

fizTe esa ls xqtkjk tkrk gS rks ;g] 

cSaxuh ls yky 7 jaxks esa QSy tkrk gSA 

 
(b) mRltZu js[kh; LisDVªksferh %  tc ,d 

ijekf.od xSl dks rkinhIrh lzksr esa 

j[kk tkrk gS ;k mls oS|qr mÙksftr 

(electrical excitation) fd;k tkrk gS rks] 

;g lcls igys ÅtkZ vo'kksf"kr djrk 

gS rFkk blds i'pkr bls fofdj.k ds 

:i esa mRlftZr djrk gSA bu fofdj.kksa 

dk LisDVªksLdksi ls ijh{k.k djus ij ,d 

LisDVªe izkIr gksrk gS] ftlesa Li"V js[kk;sa 

gksrh gSA izR;sd js[kk ,d fuf'pr 

rjaxnS/;Z ds laxr gksrh gS rFkk ;s js[kk;sa 

,d nwljs ls ̂ xgjs jax^ (dark space) dh 

js[kk ds :i esa iznf'kZr gksrh gSA bl 

izdkj ds mRltZu LisDVªe dks mRltZu 

jsf[k; LisDVªe dgk tkrk gSA 

 

(c) mRltZu cSaM LisDVªe %  ;fn xSl dk 

vkf.od :i iz;qDr gksrk gS rks ;g igys 

u dsoy bysDVªkWfud laØe.k ds fy, 

vfirq ?kw.kZu rFkk dEiu ds fy, Hkh ÅtkZ 

vo'kksf"kr djrh gSA blds i'pkr 

fofdj.ksa mRlftZr gksrh gSA   
 bu fofdj.kksa dk LisDVªksferh ls ijh{k.k 

djus ij LØhu (insZ) ij ,d LisDVªe 

izkIr gksrk gS] tks fd cgqr ikl&ikl 

fLFkr js[kkvksa dk lewg gksrk gS] ftls 

cSaM dgrs gS vkSj blhfy, bl LisDVªe 

dks mRltZu cSaM LisDVªe dgrs gSA ;s 

 

jaxhu 

jaxhu 

jaxhu 

jaxhu 

 

fçTe 

çdk'k 

lalwpd 

iqat 

fLyV QksVksxzkfQd 

IysV 

js[kk fNnz 

(2) vo'kks"k.k 

LisDVªe dk oxhZdj.k 

(1) mRltZu 

(a) lrr~ (b) js[kh;      (c) cSaM      (a) js[kh;    (b) cSaM 
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cSaM ,d nwljs ls xgjs jax ds {ks= }kjk 

vyx jgrs gSaA 
(2) vo'kks"k.k LisDVªe (Absorption 

spectrum) : tc lQsn izdk'k dks ,d 

foy;u ;k jklk;fud rRoksa dh ok"i 

;k xSl ls xqtkjk tkrk gS vkSj 

LisDVªksferh Ldksi ls fo'ys"k.k fd;k 

tkrk gS rks ik;k tkrk gS fd lrr~ 

LisDVªe dh ctk, dqN xgjs jax dh 

ykbusa izkIr gksrh gSA bl izdkj ds 

LisDVªe dks vo'kks"k.k LisDVªe dgrs gSaA 

• tc lQsn izdk'k dks ijek.oh; xSl 

ls xqtkjk tkrk gS rks tks LisDVªe izkIr 

gksrk gS] og vo'kks"k.k ykbu LisDVªe 

dgykrk gSA 

• ;fn lQsn izdk'k dks vkf.od xSl ls 

xqtkjk tkrk gS] tks LisDVªe izkIr gksrk 

gS mls vo'kksf"kr cSaM LisDVªe dgrs gSaA 

 

jaxhu 

jaxhu 

jaxhu 

jaxhu 

 

 

 
 

10. gkbMªkstu dk js[kh; LisDVªe ;k gkbMªkstu LisDVªe (HYDROGEN LINE SPECTRUM OR HYDROGEN SPECTRUM) : 
 tc ijek.oh; gkbMªkstu xSl ls fuEu nkc ij fo|qr vkdZ }kjk foHko izokfgr fd;k tkrk gS rks ,d uhys jax dk 

izdk'k mRlftZr gksrk gSA 

 tc bl izdkj dh fdj.k ,d fizTe ls izokfgr dh tkrh gS rks pedhyh ykbuksa dk ,d foyfxr LisDVªe izkIr gksrk gSA 

fofHké ykbuksa dh rjaxnS/;Z] n`'; {ks= esa ijkcSxuh {ks= eas] rFkk vojDr {ks= esa gksrh gSA bu js[kkvksa dks fofHkUu Js.kh es a 

oxhZd`r fd;k x;k gSA 

SPOT LIGHT 

1.  dksbZ Hkh nks rRo le:i js[kh; LisDVªe ugha j[krs gSaA pwafd nks rRo le:i ÅtkZ Lrj ugha j[krs gSa 

blfy, rRoksa ds js[kh; LisDVªe dks fQaxj fizUV~l ds :i esa tkuk tkrk gS tks fd euq"; ds fQaxj 

fizUV~l ds leku gh ,d nwljs ls fHké gksrs gSaA 

2. pwafd rRo ds ijek.kqvksa ls ÅtkZ ds mRltZu }kjk js[kh; LisDVªe izkIr gksrk gS blfy;s js[kh; LisDVªe 

dks ijek.oh; LisDVªe Hkh dgk tkrk gSA 
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 Js.kh dk uke rjaxnS/;Z n1 n2 {ks= 

1. ykbeu H 2 2

1 1 1
R

1 n

 
= −   

 1 n > 1 ijkcSaxuh 

2. ckej H 2 2

1 1 1
R

2 n

 
= −   

 2 n > 2 n`'; 

3. ik'ku H 2 2

1 1 1
R

3 n

 
= −   

 3 n > 3 vojDr 

4. cszdsV H 2 2

1 1 1
R

4 n

 
= −   

 4 n > 4 vojDr 

5. QaM H 2 2

1 1 1
R

5 n

 
= −   

 5 n > 5 vojDr 

6. gEQjh H 2 2

1 1 1
R

6 n

 
= −   

 6 n > 6 nwjLFk vojDr 

 

 fjM~cxZ QkewZyk (Rydberg Formula) : 1890 esa fjM~cxZ uked oSKkfud us gkbMªkstu LisDVªe esa izkIr gksus okyh fofHké 

ykbuksa ds rjaxnS/;Z Kkr djus ds fy, ,d lS)kfUrd lehdj.k nh & 

   =


1
= 

2

2 2
1 2

1 1
RZ –

n n

 
 
 

 ;gk¡ R = fjMcxZ fLFkjkad  = 109678 lseh–1   109700 lseh–1 

      
1

R
= 9.12 × 10–6 lseh = 912 Å 

 

 
 

Q 
P 

O 

N 

M 

L 

K 
ijkcSxuh {ks= ;k  

ykbeu Js.kh 

n`'; {ks= ;k 

ckej Js.kh 

vojDr {ks= ;k czsdsV Js.kh 

vojDr {ks= ;k 

ik'ku Js.kh 

vojDr {ks= ;k 

QaM Js.kh 

nwjLFk vojDr {ks= ;k 

gEQjh 

7 
6 

5 

4 

3 

2 

1 

SPOT LIGHT 

fdlh Hkh J`a[kyk ds fy, 

igyh iafä / çkjafHkd iafä 

n2 = n1 + 1 

vafre iafä/lhekar js[kk/lhek js[kk; n2 =  
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 fjMcxZ lq= dh O;qRifÙk (Derivations of Rydberg formula) : 

  E  = 
2nE  – 

1nE   

  E = 
2 2 2 4 2 2 2 4

2 2 2 2
2 1

2 mK Z e 2 mK Z e

n h n h

 −  − 
−  

 
  

  E = 

2 2 2 4 2 2 2 4

2 2 2 2
1 2

2 mK Z e 2 mK Z e

n h n h

 
−  hc

E h
 

 =  = 
 

  

 
hc


=  

1

2 2 2 4

2 2 2
2

2 mK Z e 1 1

h n n

 
− 

  

 ;k 
1


= 

1

2 2 4 2

3 2 2
2

2 mK e Z 1 1

ch n n

 
− 

  

 

 ;gk¡ 
2 2 4

3

2 mK e

ch
 ,d fLFkjkad gS tks fjM~cxZ fLFkjkad R ds cjkcj gSA 

   
1

2

2 2
2

1 1 1
RZ

n n

 
=  = − 

   

 

➢ LisDVªe js[kkvksa dh la[;k dh x.kuk (Calculation of number of spectral lines)  

(a) LisDVªe js[kkvksa dh dqy la[;k = 1 + 2 + ..... (n2 – n1) = 2 1 2 1( – )( 1)

2

− +n n n n
 

 ;fn n1 = 1(ewy voLFkk)  

 LisDVªe js[kkvksa dh dqy la[;k =
( )2 21

2

−n n
 = 

( )1

2

−n n
 

(b) LisDVªe js[kkvksa dh la[;k tks ,d fo'ks"k Js.kh ij fxjrh gS (n2 – n1)   

 tgk¡ ij n2 = mPp ÅtkZ Js.kh, n1 = fuEu ÅtkZ Js.kh  
 

➢ cksj ekWMy dh lhek,sa (Limitation of the Bohr's model) : 

1. cksj fl)kUr dbZ bysDVªkWu okys ijek.kq ds LisDVªe dks ugh le>k ldkA 

2. fdlh ?kqers gq, bysDVªkWu dk dks.kh; laosx 


nh

2
 ds cjkcj D;ksa gksrk gSA ;g cksj fl)kUr }kjk ugha le>k;k x;kA 

3. cksj us fofdj.kksa ds DokUVe fl)kUr o HkkSfrdh ds fpjlEer fl)kUr dks fcuk fdlh lS)kfUrd fooj.k ds vkil esa 

lEcfU/kr fd;kA 

4. LisDVªe js[kkvksa dh lw{e lajpuk dks cksj fl)kUr ugha le>k ldkA LisDVªe js[kkvksa dh lw{e lajpuk,¡ mPp n`'; ijk'k 

okyh LisDVªksferh }kjk ns[kh tkrh gSA 

5. cksj fl)kUr LisDVªe js[kkvksa dk pqEcdh; {ks= (theku izHkko) o fo|qr {ks= (LVkdZ izHkko) es fo?kVu dks ugha le>k 

ldkA  
 

mnkgj.k :9 H&ijek.kq esa fdlh e– ds n = 2 ls n = 1 esa laØe.k djus ij mRlftZr QksVksu dh rjaxnS/;Z dh x.kuk djsaA   

mŸkj :  
4

3R
 =  

gy :  
2

2 2
1 2

1 1 1
RZ

n n

 
= − 

  
 

  ( ) 2 2

1 1 1
R 1

1 2

 
 = −   

 

  
1 3R 4

or
4 3R

 =  =


 

mnkgj.k :10 He+ vk;u dh ckej Js.kh dh nwljh js[kk ds fy, rjax nS/kZ~; dh x.kuk djsaA 
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mŸkj :  
4

3R
 =  

gy :  ( )
2

2 2
1 2

1 1 1
R 2

n n

 
= − 

  
 

  n1 = 2  n2 = 4 

  ( )2

2 2

1 1 1
R 2

2 4

 
= −   

 

  
1 3R 4

4 3R
=  =


 

 

mnkgj.k :11 gkbMªkstu LisDVªe esa ;fn bysDVª‚u cgq pj.kksa esa laØe.k }kjk NBh d{kk ls rhljh d{kk esa tkrk gS rks fuEufyf[kr 

dks Kkr dhft, : 

  (a) LisDVªe esa js[kkvksa dh dqy la[;k  (b) UV {ks= esa js[kkvksa dh dqy la[;k  

  (c) –'; {ks= esa js[kkvksa dh dqy la[;k  (d) IR {ks= esa js[kkvksa dh dqy la[;k  

mŸkj :  (a) 6  (b) 'kwU;  (c) 'kwU;  (d) 6 

gy :  (a) iafä;ksa dh dqy la[;k: 

  
( ) ( ) ( ) ( )2 1 2 1n n n n 1 6 3 6 3 1 3 4

6
2 2 2

− − + − − +       
= = = =  

  (b) UV {ks= esa mifLFkr js[kkvksa dh la[;k  

   e–
 cgqpj.kksa esa NBh ls rhljh d{kk esa tkrk gS 

   UV {ks= ds fy, {ks=] e–
 igyh d{kk esa vkuk pkfg, rks UV {ks= esa js[kkvksa dh la[;k 'kwU; gksxhA 

  (c) –';eku {ks= esa js[kkvksa dh dqy la[;k- 

   –'; {ks= ds fy,] e–
 nwljs 'ksy esa vkuk pkfg,] blfy, –'; {ks= esa js[kkvksa dh la[;k 'kwU; gSA 

  (d) IR {ks= esa js[kkvksa dh dqy la[;k 

   IR {ks= esa] ik'ku] czSdsV vkSj QaM Js.kh;k¡ mifLFkr gSaA 

   Ikk'ku Js.kh dh js[kkvksa dh la[;k = n2 – 3 

       = 6 – 3 

        = 3 

  czSdsV Js.kh esa js[kkvksa dh la[;k = n2 – 4 

       = 6 – 4 

       = 2 

  P QaM Js.kh esa js[kkvksa dh la[;k  = n2 – 5 

       = 6 – 5 

       = 1  

  rks dqy js[kkvksa dh la[;k  = 3 + 2 + 1 = 6 

 

11. ijek.kq dk rajx ;kaf=dh ekWMy (WAVE MECHANICAL MODEL OF AN ATOM) 
 1.  Mh&czkWXyh vo/kkj.kk (æO; dh nksgjh izd`fr)  
 2.  gkbtsucxZ dk vfuf'prrk dk fl)karA 

 3.  JksfMaxj rajx lehdj.kA  
 

1.   Mh&czkWXyh vo/kkj.kk (æO; dh nksgjh izd`fr) [The Dual nature of matter (The wave nature of electron)] 
 (i) lu~ 1924 esa Ýkalhlh HkkSfrd oSKkfud yqbZ MhczkWXyh us lq>ko fn;k fd ;fn izdk'k dh izd`fr d.k ds lkFk&lkFk 

rjaxh; gks rc ;g nksgjk O;ogkj æO; ds fy, Hkh lR; gksxkA 
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 (ii) izdk'k rFkk X-fdj.kksa dh rjax izd`fr dks foorZu rFkk O;frdj.k ds vk/kkj ij le>k;k tk ldrk gSA rFkk fofdj.k 

ij vk/kkfjr vusd rF;ksa dks dsoy blh vk/kkj ij le>k;k tk ldrk gS fd tc izdk'k dh fdj.kksa dks ÅtkZ 

d.kksa ;k QksVksu d.kksa ls cuk ekuk tk, ftudk osx 3 × 1010 cm/s gksA 
 (iii) MhczkWXyh ds vuqlkj ß,d bysDVªku ds fy, rjaxnS/;Z , mlds laosx p ds O;qRØekuqikrh gksrk gSAÞ  

   
1

p
 ;k 

h
=

p
 (;gk¡  h = Iykadfu;rkad] p = bysDVªku dk laosx)    

   laosx (p) = æO;eku (m) × osx (c)   
h

mv
 =  

 (iv) vkbUlVhu dh lehdj.k] Iykad Dok.Ve fl)kUr rFkk izdk'k dh rjax izd`fr ds mi;ksx ls mijksDr lEcU/k dks 

fuEufyf[kr :i ls ijekf.kr fd;k tk ldrk gSA 
  vkbUlVhu dh lehdj.k, E = mc2 ;gk¡ E ÅtkZ]  m izdk'k dk æO;eku rFkk c osx gSA 

    E = h (Iykad ds Dok.Ve fl)kUr ds vuqlkj) 

   rFkk   c =  (izdk'k ds rjax fl)kUr ds vuqlkj) 

    =


c
     E = h × 



c
 

   ijUrq vkbUlVhu dh lehdj.k ds vuqlkj  E = mc2 

   E = mc2 = h × 


c
  ;k     mc =  



h
  ;k    p = 



h
 ;k   = 



h
 

 (v) xfrt ÅtkZ vkSj rjax nS/;Z ds chp laca/k  

  21
K.E. mv

2
=  

  m2 v2 = 2mK.E. 

  mv 2mKE=  

  
h

2mK.E.
 =  

  ;fn vkos'k d.k 'q' dks foHko }kjk Rofjr fd;k tkrk gS] rks K.E. = qv  
h

2mqV
 =

e

12.25A

V


 =     

 (vi) mijksDr lehdj.k ls ;g Li"V gksrk gS fd m ;k v ;k nksuksa dks c<+kus ij  dk eku ?kVrk gSA cgqr rsth ls pyus okyh 

oLrq,¡ tSls ok;q;ku ;k ,d fØdsV dh xsan dh rjax nS/;Z cgqr de gksrh gS D;ksafd budk æO;eku T;knk gksrk gSA 
 

➢ cksj dk fl)kUr rFkk Mh&czkWXyh vo/kkj.kk (Bohr's Theory and de-Broglie concept) 
 (i) Mh&czksXyh ds vuqlkj ukfHkd ds pkjksa rjQ ?kwers gq, ,d bysDVªku dh izØfr ukfHkd ds pkjksa rjQ o`Ùkkdkj d{kk 

esa cgrh rjax ds leku gksrh gSA 
 (ii) ;fn ,d bysDVªku dks rjax ds leku ekuk tkrk gS rks cksj ds }kjk fn;s x;s fl)kUr  esa  Dok.Ve 'krsZ vklkuh 

ls iw.kZ gksrh gSA 
 (iii) ;fn o`Ùkkdkj d{kk dh f=T;k r gS rks bldh ifjf/k 2r gksxhA 

 (iv) cksj fl)kUr ds vuqlkj ge tkurs gSA mvr =  


nh

2
 



 

 jlk;u foKku 
 
  

  

  ;k 
nh

2 r =
mv

 (mv = p laosx) ;k 
nh

2 r =
p

  
 

 
 

h
=

p
Mh & ckz ssxyh lehdj.k    

   2r = n (;gk¡ n = rjaxksa dh dqy la[;k 1, 2, 3, 4, 5, ..... rFkk   
 = rjax nS/;Z) 

 (v)  2r = 
nh

mv
  ;k     mvr = 



nh

2
   mvr = dks.kh; laosx 

  bl izdkj mvr = dks.kh; laosx] tks fd 


h

2
 dk iw.kZ xq.kt gSA 

 (vi) mijksDr o.kZu ls ;g Li"V gksrk gS fd Mh&czksXyh ds vuqlkj rjax fl)kUr 

rFkk cksj fl)kUr ds chp cgqr lekurk gSA  ,d iw.kZ ifjØe.k esa bysDVªkWu 

ds }kjk cukbZ xbZ rajxksa dh la[;k = 
2



r
 = n (dks'k la[;k) 

 
2. gkbtsucxZ vfuf'prrk fl)kUr (Heisenberg uncertainty principle) 

1927 esa ouZj gkbtsucxZ us ,d fu;e fn;k ftls 

gkbtsucxZ dh vfuf'prrk dk fl)kUr dgk x;k 

ftlds vuqlkj ^bysDVªku ds leku fdlh NksVs d.k 

dh fuf'pr fLFkfr vkSj fu'pr laosx dks ,d lkFk 

Kkr djuk vlEHko gSA* 
gkbtsu cxZ ds vuqlkj fLFkfr esa vfu'prrk (x) rFkk 

laosx esa vfu'prrk (p) ;k (mv) es fuEu lacU/k 

gksrk gSA 

 x . p > 
h

4
 ;k  x . (mv) > 

h

4
  

 (;gk¡ h Iyk¡d fu;rkad gSA) 
 ,d bysDVªku ftldk æO;eku m(9.10 × 10–28 g) gS] ds fy, vfu'prrk 

xq.kuQy dk eku cgqr vf/kd gksrk gSA 

 x . v > 


h

4 m
 x . v  >  

–27

–28

6.624×10

4×3.14×9.10×10
 = 0.57 vxZ@xzke yxHkx 

 x v dks vfu'prrk xq.kuQy dgrs gS 
 tc   x = 0, v =  rFkk blds foijhr cM+s d.k dh fLFkfr esa (ekU; ;ksX; æO;eku) vfuf'prrk xq.kuQy dk eku 

ux.; gksrk gSA ;fn fLFkfr lgh Kkr gks vFkkZr x cgqr de gks rks, v  cM+k gks tk;sxkA  
 xfr ds vU; fu;ekuqdwy ;qfXer gkbtSucxZ vfu'prrk fl)kUr ds fy, lehdj.k nh xbZ 

 E t > 


h

4
  (ÅtkZ rFkk le; ds fy,) 

 bl fl)kUr ds vk/kkj ij ,d ijek.kq esa ,d bysDVªku dk cksj fp=.k tks fd fLFkj d{kk esa] fuf'pr fLFkfr nsrk gS ls 

ge ,d bysDVªku ds fn;s x;s le; esa f=foe ds fn;s x;s Hkkx esa izkf;drk osx ds lkFk ik;s tkus dh laHkkouk dks 

le> ldrs gSA ukfHkd ds pkjksa vksj dk og LFkku ;k f=fofe; Hkkx tgk¡ fof'k"V ÅtkZ okys ,d e– ik;s tkus dh 

izkf;drk vf/kd gks og ijekf.od d{kd dgykrk gSA 

mnkgj.k :12 30 ms–1 - dh xfr ls xfreku 0-1 kg æO;eku dh ,d xsan dh Mh& czksXyh rjaxnS?;Z dh x.kuk dhft, 

mŸkj :  22 × 10–34 m 

gy :   = 
34h 6.6 10

mv 0.1 30

−
=


 = 2.2 × 10–34 m 

  ;g Li"V gS fd ;g rjaxnS?;Z lkekU; voyksdu ds fy, cgqr NksVk gS 

  ;|fi Mh&czksXyh lehdj.k lHkh HkkSfrd oLrqvksa ij ykxw gksrk gS ysfdu lw{e d.kksa ds ekeys esa gh bldk egRo gSA 

 

 

n = 1 

n = 3 

n = 2 

fp= % Mh&czkWXyh dh rjax rFkk 

cksj d{kk ds chp lekurk 

ijkofrZr 

QksVksu 

vkifrr 

QksVksu 

ekbØksLdksi 

bysDVªksu okLrfod 

ekxZ 

u;k ekxZ 

vkSj osx 

visf{kr 

ekxZ 



  

 ijek.kq lajpuk 

 

  pw¡fd] ge vius nSfud thou esa LFkwy oLrqvksa dk lkeuk dj ldrs gSa] nSfud thou esa Mh&czksXyh laca/k dk dksbZ 

egRo ugha gSA 

mnkgj.k :13 ,d xksYQ dh xsan dk æO;eku 40 xzke vkSj xfr 45 ehVj/lsdsaM gksrk gSA ;fn xfr dks 2% dh lVhdrk ds 

Hkhrj ekik tk ldrk gS] rks fLFkfr esa vfuf'prrk dh x.kuk djsaA 

gy :   xfr esa vfuf'prrk gS  

  2%, i.e., 45 × 
2

100
= 0.9 m s–1 

  lehdj.k dk mi;ksx djuk, 

  x = 
( )

34

3 1

h 6.626 10

4πm v 4 3.14 40 10 0.9ms

−

− −


=

   
= 1.46 × 10–33 m 

  g ,d fof'k"V ijek.kq ukfHkd ds O;kl ls yxHkx ~ 1018 xquk NksVk gSA tSlk fd igys cM+s d.kksa ds fy, mYys[k 

fd;k x;k gS] vfuf'prrk fl)kar eki dh 'kq)rk ds fy, dksbZ lkFkZd lhek fu/kkZfjr ugha djrk gSA 

mnkgj.k :14 fLFkfr esa vfuf'prrk D;k gksuh pkfg, ;fn laosx esa vfuf'prrk 1 × 10–2 g cm/sec gSA 

  vkSj h dk eku 6-6252 × 10–34 twy lsdaM gSA \ 

  (A) 1.054 × 10–22 m (B) 1.054 × 10–25 m (C) 0.525 × 10–27 m (D) 1.054 × 10–32 m 

gy :  fn;k x;k gS& 

  p = 1 × 10–2 g cm/sec. = 1 × 10–7 kg m/sec. 
  h = 6.6252 × 10–34 Joule sec. 

  x × p = 
h

4
   x = 

h

4 p 
 

  or x = 
34

7

6.6252 10

4 3.14 10

−

−



 
 = 0.525 × 10–27 m 

3.  JksfMaxj rjax lehdj.k (Schrodinger Equation) 
 fdlh ijek.kq esa bysDVªkWu dh izd`fr dk v/;;u JksfMaxj rajx lehdj.k ds gy }kjk Hkh fd;k tk ldrk gSA 

       


  

2 2 2 2

2 2 2 2

8 m
+ + + (E- v) =0

x y z h
  - rjax Qyu 

        - bysDVªkWu ds ik;s tkus dh laHkkouk 
       E - dqy ÅtkZ 
       v - fLFkfrt ÅtkZ 

 ijek.kq ds ukfHkd ds {ks= esa ,d bysDVªkWu dk rajx Qyu ()  ijekf.od d{kd dgykrk gS] ;g ,d f=foeh; vk;ke gSA  

   ,d ijek.kq ds }kjk ?ksjs x;s vk;ru dk  esa bysDVªkWu ds ik;s tkus dh laHkkouk gSA JksfMaxj lehdj.k dk gy 

rhu DokaVe la[;k (n, l, m) dk lewg iznku djrk gSA 

 
12. DokaVe la[;k,sa (QUANTUM NUMBER)  
 tSlk dh ge tkurs gS] fdlh fo'ks"k O;fDr dks bl lalkj esa <wa<us ds fy, pkj oLrqvksa dh vko';drk gksrh gS:- 

 •  ns'k ftlls O;fDr lacaf/kr gSA 
 •  ns'k esa 'kgj tgk¡ ij O;fDr jgrk gSA 
 •  ml 'kgj esa txg tgk¡ ij O;fDr jgrk gSA 

 •   edku la[;k  

 ijek.kq esa bysDVªkWu dh fLFkfr Kkr djus ds fy, pkj la[;kvksa dh vko';drk gksrh gSA ;g pkj la[;k,¡ DokaVe la[;k,¡ 

dgykrh gSA 

 1. eq[; DokaVe la[;k (n) →  d{kk     

 2. fnxa'kh; DokaVe la[;k (l) → mi dks'k 

 3. pqEcdh; DokaVe la[;k (m) → d{kd   

 4. pØ.k DokaVe la[;k (S) → e– dk pØ.k  
 

1. eq[; DokaVe la[;k (Principal quantum number) %  (cksgj ds }kjk nh xbZ) 



 

 jlk;u foKku 
 
  

  

 ;g ml d{kk dk uke] vkdkj vkSj ÅtkZ dks crkrh gS ftlesa e– gksrk gSA 

• n dk eku 1 ls  ds e/; gksrk gS vFkkZr~ n = 1,2,3,4– – – – –   lEcf/kr d{kk ds uke K, L, M, N, O, _ _ _gksrs gS 

• n dk eku c<us ij ukfHkd ls nwjh Hkh c<+rh gSA  

 r = 0.529 × 
2n

z
 Å 

 r1 < r2 < r3 < r4 < r5  – – – – – – – – 

• n dk eku c<+us ij dks'kksa esa ÅtkZ c<+rh gSA 

 E  = – 13.6 × 
2

2

z

n
 bysDVªkWu oksYV@ijek.kq 

 E1 < E2 < E3 < E4  – – – – – – – – 

• ,d pØh; e– dk dks.kh; laosx mvr = 


nh

2
   

 tgk¡ n = eq[; DokaVe la[;k 

• mi&dks'k dh la[;k = n  

• d{kdksa dh la[;k = n2 

•  ,d fuf'pr d{kk esa bysDVªkWu dh la[;k 2n2 gksrh gSA 

 

 

2. fnax'kh DokaVe la[;k@dks.kh; DokaVe la[;k@f}rh; DokaVe la[;k@xks.k DokaVe la[;k (Azimuthal quantum 

number / Angular quantum number / Secondary quantum number /Subsidiary quantum number): 

 ;g '' ls iznf'kZr dh tkrh gSA (lksejfQYM ds }kjk nh xbZ) 

• ;g midks'k o d{kd dh vkd`fr iznf'kZr djrh gS vkSj d{kh; dks.kh; laosx Hkh iznf'kZr djrh gSA 

•  dk eku 0 ls (n – 1) ds chp esas gksrk gSA   

 vFkkZr  = 0,1,2 – – – – – – – – – (n–1)  

   = 0 (s midks'k)   

   = 1 (p midks'k)   

   = 2 (d midks'k)   

   = 3 (f midks'k) 

 mnkgj.k : ;fn n = 1 rc  = 0   1s vFkkZr n = 1 dks'k esa dsoy ,d midks'k 's' mifLFkr gSA 

  ;fn n = 2 rc  = 0,1  2s,2p vFkkZr n = 2 dks'k esa nks midks'k 's'  rFkk 'p' mifLFkr gSA 

  ;fn n = 3 rc  = 0,1,2  3s, 3p, 3d vFkkZr n = 3 dks'k esa rhu midks'k 's' ,  'p' , 'd' mifLFkr gSA 

  ;fn n = 4 rc  = 0, 1, 2, 3  4s, 4p, 4d, 4f vFkkZr n = 4 dks'k esa pkj midks'k 's' , 'p' , 'd' & 'f' mifLFkr gSA 

 

• d{kh; dks.kh; laosx = ( 1)+ or ( )+1 h  7  
 

 

h
=

2
{  'hash' dgykrk gSA} 

 d{kh; dks.kh; laosx % s midks'k ds fy,  = 0   

         p midks'k ds fy, =


h
2

2
 ;k 2  



  

 ijek.kq lajpuk 

 

•   midks'k esa d{kdksa dh la[;k = 2 + 1 

•   fdlh fo'ks"k midks'k esa e– dh la[;k 2(2+1) ds cjkcj gksrh gSA 

 

  s midks'k ds fy, bysDVªkWuksa dh la[;k = 2 e—  

  p midks'k ds fy, bysDVªkWuksa dh la[;k = 6 e—  

  d midks'k ds fy, bysDVªkWuksa dh la[;k = 10 e—  

  f midks'k ds fy, bysDVªkWuksa dh la[;k  = 14 e—  

 

• midks'kksa dk vkdkj %   s → xksyh;   p → MEcykdkj 

     d →  f}MEcykdkj  f → tfVy vkdkj 

 

 

3. pqEcdh; DokaVe la[;k@ vfHkfoU;kl DokaVe la[;k (m) :  (fy.Ms ds }kjk fn;k x;k) 

• ;g d{kdksa dk vkdkj o foU;kl n'kkZrh gSA 

• pqEcdh; {ks= ds izHkko ls izR;sd midks'k d{kdksa esa foHkkftr gks tkrk gS (bysDVªkWu ds vHkz dks d{kd dgrs gSa) 

 pqEcdh; DokaVe la[;k fHké bysDVªkWu vHkz ds forj.k dks of.kZr djrh gSA 

• m dk eku = –  ls + rd ds lHkh eku 0 dks lfEefyr djrs gq,A 

 vFkkZr m dk eku  = –→ 0 → +  

fLFkfr-I :- = 0 rc m = 0 ;g irk yxrk gS fd s midks'k esa dsoy ,d gh d{kd s d{kd gksrk gSA 

 

4. pØ.k DokaVe la[;k (s) (Spin Quantum number) : (xkWYM f'eM }kjk fn;k x;k) 
 ;g bysDVªkWu ds Lo;a dh v{k ds pkjksa vksj pØ.k dh fn'kk iznf'kZr djrk gSA 

• nf{k.kkorhZ pØ.k ds fy,@bysDVªkWu dk pØ.k () →  1
2±  

•  okekorhZ pØ.k ds fy,@bysDVªkWu dk pØ.k ()  → 1
2  

 e––  dk pØ.k dks.kh; laosx =   = ( )
h

s s 1 .
2

+


 ;k ( )s s 1+  

• izR;sd d{kd foijhr pØ.k ;k ;qfXer pØ.k okys 2 bysDVªkWu dks j[k ldrk gSA 

 lgh   ;qXehr pØ.k e–,  xyr   lekUrj pØ.k e– 



 

 jlk;u foKku 
 
  

  

  

mnkgj.k: 15 3s d{kd ds fy, n]  vkSj m ds eku dh x.kuk djsa\ 

gy:   n = 3,  = 0, m = 0 

mnkgj.k: 16 fuEufyf[kr esa ls DokaVe la[;kvksa dk dkSu lk ;qXe laHko ugha gS\ 

   (a) n = 2,  = 0, m – 1, s = – 
1

2
   (b) n = 3,  = 2, m = 0, s =  

1

2
 

   (c) n = 2,  = 3, m = –2, s =  
1

2
  

gy:   (a) laHko ugha    (b) laHko ugha    (c) laHko ugha 

mnkgj.k:17  3pz d{kd ds fy, n,  vkSj m ds eku dh x.kuk djsa\ 

gy:   n = 3,  = 1, m = 0 

eq[; 

DokaVe 

la[;k 'n' 

fnxa'kh 

DokaVe 

la[;k 'l' 

pqEcdh; 

DokaVe 

la[;k 'm' 

pØ.k 

DokaVe 

la[;k 's' 

,d midks'k 

esa bysDVª‚uksa 

dh la[;k 

,d eq[; dks'k 

esa bysDVª‚uksa 

dh la[;k 

1 

2 

0 (s) 0  2  2  

0 (s) 

1 (p) 

0  

–1  

0  

+1  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

2  

6  
8  

3 0 (s) 

1 (p) 

2 (d) 

0  

–1  

0  

+1  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

–1  

0  

+1  

+2  

–2  

+1/2, –1/2  

2  

6  

10  

18  

4 0 (s) 

1 (p) 

2 (d) 

3 (f) 

0  +1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

+1/2, –1/2  

–1  

0  

+1  

–2  

–3  

+2  

+3  

2  

6  

10  

14  32  
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13. ijek.kq d{kd dh vkd`fr (SHAPE OF ATOMIC ORBITALS) 

➢ s-d{kd dh vkd`fr 

 s-d{kd xksyh; o ukfHkd ds pkjksa vkSj lefefr 

n'kkZrs gSa ;kfu fd ukfHkd ds pkjks vkSj s bysDVªkWu 

ds ik;s tkus dh lEHkkouk,¡ lHkh fn'kk esa leku 

gksrh gSA d{kd dk vkdkj eq[; DokaVe la[;k ds 

eku ij fuHkZj djrk gSA blesa ,d xksyh; lefer 

d{kd gksrk gSA 1s d{kd 2s ls NksVk] o 2s d{kd 

3s ls NksVk gksrk gS ysfdu ;g lHkh vkdkj esa 

xksyh; gksrs gSaA tSlk fp= esa fn[kk;k x;k gS  

 gk¡ykfd fHké&fHké d{kvksa ds s-d{kd lefer xksyh; 

gksrs gS fQj Hkh ;g dqy rF;ksa esa vyx gksrs gSa tks 

uhps fn;s x;s gS & 

• 1s bysDVªkWu ds ukfHkd ds ikl ik;s tkus dh izkf;drk lokZf/kd gksrh gS ij 

tSls&tSls ukfHkd ls nwjh c<+rh gS ;g de gksrh tkrh gSA 2s bysDVªkWu ds 

ckjs esa ukfHkd ds ikl izkf;drk vf/kd vkSj fQj 'kwU; rd tkrh gS vkSj 

fQj c<+rh gS rFkk ckn esa okfil ukfHkd ls nwjh c<+us ds lkFk ?kVrh gSA 

chp dk {ks= (xksyh; d{kk) tgk¡ izkf;drk 'kwU; gksrh gS uksMy lrg ;k 

^uksM* dgykrk gSA bl izdkj 2s d{kd ,d uksM ik;s tkus ds dkj.k  1s 

ls vyx gksrk gSA blh izdkj 3s ds ikl 2 uksM gksrs gSaA lkekU;r;k ns 

d{kd esa (n -1) uksM gksrs gSaA 

 

• eq[; DokaVe la[;k ds eku c<+us ij s-d{kd dk vkdkj o ÅtkZ dk eku 

c<+rk gS s-d{kd dk vkdkj o ÅtkZ fuEu Øe esa c<+rh gSA  

 1s < 2s < 3s .... 

 s-d{kd ds mPprj ÅtkZ Lrj Hkh lefer xksyh; gksrs gSa vkSj bUgsa bl izdkj n'kkZ;k tk ldrk gS&  

fLFkfr-II :- ;fn = 1 ( p - midks'k ) rc  m = 
x z y

1 0 1

p p p

− +
 

  ;g n'kkZrk gS fd p midks'k esa rhu d{kd px, py 

vkSj pz gksrs gSaA 

  p-d{kd dh vkd`fr % rhu p-d{kd gksrs gSa tks          

  px, py , pz ds uke ls tkus tkrs gSaA bu rhuksa p-

d{kd dh ÅtkZ leku gksrh gS vkSj blfy, budk 

ukfHkd ls leku lEcU/k gksrk gSA ;g buds fn'kk 

vksj vkos'k ds forj.k esa fHkérk j[krs gSaA ;g rhuksa  

p-d{kd ,d nwljs ds ledks.k ij fLFkr gksrs gSa vkSj fn'kk x, y vkSj z v{k dh vksj gksrh gSA 

 

• izR;sd p-d{kd MEcy vkdkj dk gksrk gSA (nks ikfy;k¡ tks ,d nwljs ls 'kwU; fcUnw izkf;drk okys uksMy fcUnq ;k uksM 

;k ukfHkd ls i`Fkd jgrs gSaA) 

• izR;sd d{kd dh nksuksa ikfy;k¡ 'kwU; bysDVªkWu ?kuRo okys ry }kjk i`Fkd jgrh gSa ftls uksMy ry dgrs gSaA 

• mPp ÅtkZ Lrj okys izR;sd p-d{kd Hkh MEcy vkdkj ds gksrs gSa ysfdu mu ij uksMy lrg gksrh gSA 
 

 

uksMy lrg :   d{kd  uksMy lrg  uksMy ry :     d{kd              uksMy ry 

   2 px  0    px   yz ry  

   3 px  1    py  xz ry  

   4 px  2    pz  xy ry 

   npx  (n – 2) 

1S 
2S 

uksM 
uksM 

3S 

uksMy 

lrg 
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fLFkfr-III : tc  = 2 rks 'm' ds ik¡p eku – 2, –1, 0, +1, +2 gksrs gSaA ;g crkrk gS fd fdlh ÅtkZ Lrj ds d midks'k esa ik¡p 

d{kd gksrs gSaA lHkh ik¡p d{kd vkdkj eas leku ugha gksrsA pkjksa d d{kdksa dxy, dyz, dxz, 2 2x –y
d  esa pkj ikfy;k¡ gksrh  

gSa tcfd ik¡pos 2z
d d{kd  ds ikl dsoy nks ikfy;k¡ gksrh gSA dxy d{kd dh ikfy;k¡ x vkSj y v{kksa ds e/; gksrh 

gSA vkSj blh izdkj dyz vkSj dxz dh fLFkfr esa gksrh gSA 2 2x –y
d  d{kd dh pkj ikyh;k¡ x vkSj y v{kks esa fLFkr gksrh 

gS tcfd 2Z
d  dh nks ikyh;k¡ z v{k esa gksrh gS vkSj xy lrg esa ukfHkd ds pkjksa vksj ,d _.kkRed vkos'k dh oy; 

j[krk gSA d d{kd dh T;kferh f}MEcykdkj gksrh gSA  

   
2 2 2xy yz zxz x –y

–2 –1 0 +1 +2
m =  

d d d d d
 

d-d{kd dh vkd`fr :   

• ;g irk gS fd d midks'k esa 5 d{kd gksrs gSa vFkkZr 5 bysDVªkWu vHkz vkSj mUgsa fuEu izdkj ls iznf'kZr djrs gSa & 

 
d d{kd esa : 

 uksMy lrg dh la[;k = n––1  

 uksMy ry dh la[;k = 

 dqy uksM = n –– 1 + = (n - 1) 

• uksMy ry : dxy → xz rFkk yz uksMy ry : 

    dxz → xy rFkk zy uksMy ry : 
    dzy  → dzx rFkk yx uksMy ry : 

    2 2−x y
d → 2, uksMy ry : 

    2z
d  → 0, uksMy ry : 

 uksV % d midks'k ds d{kdsa dh ÅtkZ lerqY; gksrh gSA 

 f d{kd dh vkd`fr % tc = 3 (f midks'k)  

rc 
3 3 3 2 2 2 2 2 2xyzx y z x(y –z ) y(z –x ) z(x –y )

m=–3 –2 –1 0 +1 +2 +3

f f f f f f f
   

• f-d{kd dh lajpuk tfVy gksrh gSA 
• f-midks'k ds f d{kd ds ekuks dh la[;k ;g n'kkZrh gS fd f midks'k esa 7-d{kd gksrs gSa tks fd ÅtkZ esa lerqY; gksrs gSaA 
 d{kdks dk izn'kZu %  

  s midks'k →  

 p midks'k →  

 d midks'k →  

y

z

x
y

p
la

n
e

(N
o
d
a
l
p
la

n
e
)

x

Pxz

r
y

y

x

4Px

3Px

5Px

z

Nodal
surface

3dxy
4dxy
5dxy

uksMy 

lrg 
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 f midks'k →  

14. bysDVªkWfud foU;kl (ELECTRONIC CONFIGURATION)  
 fHkUu ÅtkZ midks'kksa esa bysDVªkWu dk Hkjuk bysDVªkWfud foU;kl dgykrk gSA   

 midks'k Hkjus ds fu;e  
 1.  vkWQckÅ fl)kUr   

 2. (n +) fu;e  

 3. gq.M dk vf/kdre cgqyrk dk fu;e 

 4. ikWmyh dk viotZu dk fu;e   

  
1. vkWQckÅ fl)kUr (Aufbau Principle) : vkWQckÅ ,d teZu 'kCn gS vkSj bldk eryc gksrk gS fuekZ.k djukA 

➢   vkWQckÅ fu;e og Øe crkrk gS ftlesa fHké midks'k ÅtkZvksa ds vkisf{kd Øe ds vk/kkj ij Hkjs tkrs gSaA 
➢ fu;e % lcls igys de ÅtkZ okyk midks'k Hkjk tkrk gSa tc bleas vf/kdre bysDVªkWu Hkj tkrs gSa rc mlls T;knk 

ÅtkZ okyk midks'k Hkjk tkrk gSA 

➢ og Øe ftlesa midks'k Hkjs tkrs gSa og fuEukuqlkj gS & 

 
 1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d10, 4p6, 5s2, 4d10, 5p6, 6s2, 4f14, 5d10, 6p6,7s2, 5f14, 6d10 

 mnkgj.k ds fy,  

   1H → 1s1 

   
2He → 1s2   

   3Li → 1s2 , 2s1 

   
4Be → 1s2, 2s2  

   5B → 1s2
,  2s2

, 
 2p1 

   
6C → 1s2 , 2s 2,2p2  

   7N → 1s2 , 2s2 , 2p3  
   8O  → 1s2 , 2s2 , 2p4 

   
9F  → 1s2 , 2s2 , 2p5 

   
10Ne  → 1s2 , 2s2 , 2p6 

   
11Na  → 1s2 , 2s2 , 2p6 , 3s1 

   
12Mg  → 1s2 , 2s2 , 2p6 , 3s2 

   
13A  → 1s2 , 2s2 , 2p6 , 3s2 , 3p1 

   
14Si  → 1s2 , 2s2 , 2p6 , 3s2 , 3p2 

   
15p  → 1s2 , 2s2 , 2p6 , 3s2 , 3p3 

   
16S → 1s2 , 2s2 , 2p6 , 3s2 , 3p4 

   
17Cl  → 1s2 , 2s2 , 2p6 , 3s2 , 3p5 

   
18Ar  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6 

fp=&fofHké ÅtkZ Lrjksa ds d{kdksa esa e– Hkjus dk Øe 

c
<
+r
h 
g
qb
Z 
Å
t
kZ 
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19K  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s1 

   
20Ca  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s2  

   
21Sc  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s2, 3d1 

   
22Ti  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s2, 3d2 

   
23V  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s2, 3d3 

   
24Cr  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s1, 3d5  [viokn] 

   25Mn  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s2, 3d5 

   
26Fe  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s2, 3d6   

   
27Co  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s2, 3d7 

   
28Ni  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s2, 3d8 

   
29Cu  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s1, 3d10 [viokn] 

   30Zn  → 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 4s2, 3d10  

 

bysDVªkWfud foU;kl dks fuEu fHké rjhdksa ls fy[kk tk ldrk gS % 

➢ 26Fe →  (1) 1s2 , 2s2 ,  2p6 , 3s2 , 3p6, 4s2, 3d6   

   (2) 1s2 , 2s2 , 2p6 , 3s2 , 3p6, 3d6 , 4s2 

   (3) 1s2 , 2s2p6 , 3s2p6d6 , 4s2 

   (4) [Ar] 4s2 , 3d6  

➢ 26Fe →   22 2 6 2 6 6

n(n–2) (n-1)

1s 2s 2p 3s 3p 3d 4s
 

 n →  ckº;re dks'k ;k mikUr; dks'k ;k la;kstdrk dks'k 
 bl dks'k ds bysDVªkWu] la;kstdrk bysDVªkWu ;k ^dksj vkos'k* dgykrs gSaA 

  (n–1) → dksj ;k mikUr; dks'k ;k mila;kstdrk dks'k 

  (n–2) → mimikUr; dks'k 
 

➢ ;fn ge vfUre n dks'k dks gVk ys rc cps gq, dks'k dks lfEefyr :i ls ^duZy* dgrs gSA 

 mnk.  
26

2 2 6 2 6 6 2Fe = 1s 2s 2p 3s 3d 3p 4s

duZy

  

 

2. (n+) fu;e : bl fu;e ds vuqlkj fofHkUu midks'kksa dks Hkjus dk Øe ( n +) eku ds vk/kkj ij Kkr fd;k tk ldrk 

gSA 

 (n+) fu;e ds fl)kUr %  lcls igys de (n+) eku ds midks'k Hkjs tkrs gSa ;fn nks ;k vf/kd midks'kksa ds (n+) dk 

eku leku gks rks ftldk n dk eku de gksxk og midks'k igys Hkjk tk;sxkA 

 H-ijek.kq dh fLFkfr esa : ÅtkZ dsoy eq[;% Dok.Ve la[;k ij fuHkZj djrh gS& 
 1s < 2s = 2p < 3s = 3p = 3d < 4s = 4p = 4d = 4f < ................... 
 

     midks'k   n    n + 
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 Øe → 1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d10, 4p6, 5s2, 4d10, 5p6, 6s2, 4f14, 5d10, 6p6,7s2, 5f14, 6d10 

 

3. gq.M dk vf/kdre cgqyrk dk fu;e (Hund's Maximum Multiplicity Rule) : (cgqyrk % ,d izdkj ds dbZ) 

• gq.M fu;e ds vuqlkj midks'kksa ds d{kd esa mifLFkr bysDVªkWuksa dk forj.k bl izdkj gksrk gS fd ;g lekUrj pØ.k 

okys v;qfXer bysDVªkWuksa dh vf/kdre la[;k izkIr dj ldsA 

• bl izdkj midks'kksa esa mifLFkr d{kd esa loZizFke ;qfXer gksus ls igys ,d&,d bysDVªkWu Hkjs tkrs gSaA bysDVªkWuksa dk 

;qXeu s-midks'kksa esa nwljs bysDVªkWu] p-midks'kksa esa pkSFks bysDVªkWu] d-midks'k esa NBs bysDVªkWu o f-midks'k esa vkBosa 

bysDVªkWu ls 'kq: gksrk gSA 

 mnk.  5B → 1s2 2s2 2p1 

       
   6C → 1s2 2s2 2p2 

       
   7N → 1s2 2s2 2p3 

       
   8O → 1s2 2s2 2p4 

       
   9F → 1s2 2s2 2p5 

       
   10Ne → 1s2 2s2 2p6 

       
 

4. ikWmyh dk viotZu dk fu;e (Pauli's Exclusion principle) :  1925 esa ikWmyh us crk;k fd ,d ijek.kq ds nks bysDVªkWu dh 

pkjks DokaVe la[;kvksa dk eku leku ugha gks ldrk vFkkZr~ ,d d{kd esa foijhr pØ.k okys nks gh bysDVªkWu gks ldrs gSaA % 

mnkgj.k :  6C12  →  1s2   2s2       2p2 

          
            px pz py 

   n  1  2        2 

     0  0        1 

   m  0  0  + 1, – 1, 0 
   s      1

2+  , 1
2−       1

2+  , 1
2−    1

2+ , 1
2+  ,   

mnkgj.k : 17Cl   → 1s2    2s2            2p6        3s2   3P5   

                                                      

  n =  1  2  2  3  3  

  =  0  0  1  0  1  

  

   

    

    

    

    

   

        
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  m =  0  0          +1,–1, 0  0  + 1, –1, 0  

                   
1 1

+
2 2
,–                  

1 1
+

2 2
,–        

1 1
+

2 2
,–  

1 1
+

2 2
,–         

1 1
+

2 2
,–

1 1
+

2 2
,–  

1 1
+

2 2
,–

1 1
+

2 2
,–

1
+

2
 

vkWQckÅ fu;e ds viokn (Exception of Aufbau principle) :  dqN fLFkfr esa ;g ns[kk x;k gS fd bysDVkWfud foU;kl vkWQckÅ 

fu;e }kjk nh xbZ O;k[;k ls dqN vyx gksrk gSA bldk dkj.k ;g gS fd v)Ziwfjr o iw.kZiwfjr midks'kksa dks vfrfjDr LFkkf;Ro 

izkIr gksrk gSA 

 okLrfod vuqekfur 

Cr [Ar] 3d5 4s1 [Ar] 3d4 4s2 

Cu [Ar] 3d10 4s1 [Ar] 3d9 4s2 

Nb [Kr] 4d4 5s1 [Kr] 4d3 5s2 

Mo [Kr] 4d5 5s1 [Kr] 4d4 5s2 

Ru [Kr] 4d7 5s1 [Kr] 4d6 5s2 

Rh [Kr] 4d8 5s1 [Kr] 4d7 5s2 

Pd [Kr] 4d10 5s0 [Kr] 4d8 5s2 

Ag [Kr] 4d10 5s1 [Kr] 4d9 5s2 

Pt [Xe] 4f14 5d9 6s1 [Xe] 4f14 5d8 6s2 

Au [Xe] 4f14 5d10 6s1 [Xe] 4f14 5d9 6s2 

mnkgj.k:18  Cr esa v;qfXer bysDVª‚uksa dh la[;k dh x.kuk djsa 

gy:   24Cr  →  1s2 2s2 2p6 3s2 3p6 4s1 3d5 
   24Cr esa 6 bysDVª‚u v;qfXer gksrs gSaA 

mnkgj.k: 19  Cr+3
 esa v;qfXer bysDVª‚uksa dh la[;k dh x.kuk djsa  

gy:   Cr+3 → 1s2 2s2 2p6 3s2 3p6 4s0 3d3    
   Cr+3

 esa] 3 bysDVª‚u v;qfXer gksrs gSa 

 
15. v/kZ iwfjr vkSj iw.kZ iwfjr d{kdksa dk vfrfjä LFkk;hRo (EXTRA STABILITY OF HALF FILLED AND COMPLETELY 

FILLED ORBITALS) 

 v/kZ iwfjr vkSj iw.kZ iwfjr midks’kkssa dk vfrfjä LFkk;hRo fuEufyf[kr dkj.kksa ls gksrk gSA 

 d{kdksa dh lefefr% 

 (a) ;g ,d loZfofnr rF; gS fd le:irk fLFkjrk dh vksj ys tkrh gSA 

 (b) bl çdkj];fn ,d bysDVª‚u ds ,d d{kd ls nwljs d{kd esa LFkkukarfjr gksus ls ÅtkZ esa FkksM+k varj gksrk gS] rks 

lefer bysDVª‚fud foU;kl curk gSA ;g vf/kd LFkk;h gks tkrk gSA 

 (c) mnkgj.k ds fy, p3, d5, f7 foU;kl muds fudV bysDVª‚fud foU;kl dh rqyuk esa vf/kd LFkkbZ gSaA 

 

➢ fofue; ÅtkZ 

 (a) fofHkUu midks'kksa esa mifLFkr bysDVªkWu viuh fLFkfr dk fofue; djrs gSa] D;ksafd ,d gh midks'k ds bysDVªkWu dh 

ÅtkZ leku gksrh gSaA 

 (b) ,d gh midks'k esa bysDVªkWu ds fofue; }kjk ÅtkZ dk mRltZu gksrk gSaA 

 (c) v)Z Hkjs ;k iw.kZ Hkjs d{kdksa dh fofue; ÅtkZ vf/kdre gksrh gSa] rFkk ;g mPp midks'k ls fuEu midks'k esa 

bysdVªkWu ds LFkkukUrj.k ls mRlftZr ÅtkZ ls vf/kd gksrh gSA tSls 4s ls 3d d{kd esa (Cu rFkk Cr) 

 (d) lekUrj pØ.k okys leHkaz'k d{kdksa ds bysDVªkWuksa esa fofue; dh la[;k ftruh vf/kd gksxh mruh gh vf/kd ÅtkZ 

mRlftZr gksxh rFkk LFkkf;Ro mruk gh c<+sxkA 

 (e) d4 rFkk d5 esa lekUrj pØ.k okys bysDVªkWu esa laHko fofue; dh la[;kvksa dh x.kukA 
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 d4  (1)   izFke e–
 ds fy, 3 fofue; 

  (2)   f}rh; e–
 ds fy;s 2 fofue; 

  (3)         r`rh; e–
 ds fy;s 1 fofue;  

   laHko dqy fofue; la[;k = 3 + 2 + 1 = 6 

 d5 (1)   izFke e–
 ds fy, 4 fofue; 

  (2)   f}rh; e–
 ds fy;s 3 fofue; 

  (3)   r`rh; e–
 ds fy;s 2 fofue; 

  (4)    pkSFks e–
 ds fy;s ,d (1) fofue; 

   dqy fofue; dh la[;k  = 4 + 3 + 2 + 1 = 10 
 

16. izkf;drk forj.k oØ (PROBABILITY DISTRIBUTION CURVE)  

 d{kdh; rajx Qyu () dh dksbZ HkkSfrd lkFkZdrk ugha gS fdUrq  dk oxZ ,d ijek.kq esa ,d fcanq ij bysDVªkWu dh 

izkf;drk dh lwpuk nsrk gSA 

 f=foe esa 2 esa ifjorZu dks iznf'kZr djus ds fy, gesa fuEufyf[kr Qyuksa dh vko';drk gksrh gSA 

 (a) f=T;h; rajx Qyu    

 (b) f=T;h; izkf;drk ?kuRo (R2)    

 (c) f=T;h; izkf;drk Qyu (4 r2R2)  

(a) f=T;h; rajx Qyu (R) : bl oØ dks fpf=r djus ij gesa 2s, esa uksM feyrk gSA tSlk fd fp= ;g bafxr djrk gS fd 

uksM ij f=T;h; Qyu dk eku /kukRed ls _.kkRed ifjofrZr gksrk gSA bl oØ dks fpf=r djus ls gesa irk pyrk 

gS fd fdl izdkj f=T;h; rajx Qyu] nwjh r ds lkFk ifjofrZr gskrk gSA  

     
 

(b) f=T;h; izkf;drk ?kuRo (R2) : ,d d{kd ds fy, f=T;h; rajx Qyu dk oxZ (R2) f=T;h; ?kuRo nsrk gS rFkk ;g 
f=T;h; ?kuRo bysDVªkWu ds ik;s tkus dh izkf;drk ?kuRo dks crkrk gSA 

 bl oØ dks fpf=r djus ls gesa ,d fcanq ij f=T;k ds Qyu dh rjg izkf;drk ?kuRo ;k lkis{k bysDVªkWu ?kuRo ds 

ckjs esa mi;ksxh lwpuk feyrh gSA 
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(c) f=T;h; izkf;drk Qyu (4 r2R2) : ,d ijek.kq dh vkd`fr dks o`Ùkkdkj ekuus ls ,d o`Ùkkdkj d{kk esa f=T;k  

 (r + dr) rFkk r ds e/; bysDVªkWu ds ik;s tkus dh izkf;drk dks fopkfjr djuk vklku gks tkrk gSA 

 ;g izkf;drk tks fd fn'kk ij fuHkZj ugha djrh gS] f=T;h; izkf;drk dgykrh gS rFkk (4 r2, R2) ds cjkcj gksrh gSA 

 bl oØ dks fpf=r djus ls ge nwjh r ds lkFk f=T;h; izkf;drk Qyu (4 r2, R2) esa ifjorZu ds ckjs esa lwpuk izkIr 

dj ldrs gSA  
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QUICK FOLLOW UP 

(1) voijekf.od d.k] ijek.kq e‚My. 

(2) çdk'k dk DokaVe fl)kar 

,d QksV‚u dh ÅtkZ E= h n QksV‚u E= nh 

E0 = h   , ,   

(3) çdk'k fo|qr çHkko vkSj —f".kdk fofdj.k 

¼LisDVªe½ 

 

(4) cksj e‚My 

dkssf.k; laosx mvr=  

,d d{kk esa xfreku e–
 dk cy larqyu 

 

d{kk dh f=T;k   

osx   m/sec 

, , 

dqy ÅtkZ  

 ev/atom 

=  J/atom 

, TE = –KE 

(5) gkbMªkstu LisDVªe 

  

R = fjMcxZ fLFkjkad = 1.0678 × 107 m–1 

ykbuksa dh la[;k dk mRiknu =  

tgk¡ n = n2 – n1 ,n2 vkSj n1 mPp vkSj fuEu ÅtkZ d{kk,¡ 

gSaA 
,dy iF̀kd ijek.kq ds fy, LiSDVªy js[kkvksa dh vf/kdre 

la[;k = (n–1) 

(6) Mh&czksxyh vo/kkj.kk vkSj gkbtsucxZ vfuf'prrk fl)kar ;k 

bysDVª‚u dh rjax ç—fr 

d.k dh rjaxnS/;Z  

vfuf'prrk ,  

JksfMaxj rjax lehdj.k 

 

(7) DokaVe la[;k] uksM~l vkSj bysDVª‚fud d‚fUQxjs'ku 

nth dks'k esa midks'k dh la[;k = n 
nth

 dks'k esa d{kdksa dh la[;k = n2 
eq[; ÅtkZ dks'k esa e–s dh vf/kdre la[;k = 2n2  

fdlh d{kk dk dks.kh; laosx =  

midks'k esa d{kdksa dh la[;k = (2l + 1) 
,d mi 'ksy esa e–s dh la[;k = 2(2l + 1) 

d{kh; dks.kh; laosx L =   

pØ.k dks.kh; laosx =  

ijek.kq dk vf/kdre ?kqeko =  × v;qfXer bysDVª‚uksa dh la[;k  

vkos'k ifjekf.kr gksrk gS Q = ne 
d.k dh laHkkfor ÅtkZ =  

fudVre –f"Vdks.k dh nwjh = r(min) =  


