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STRUCTURE OF MATTER 

 

 

 

 

 

 

f~wgKv (Introduction)  
 

Avgv‡`i Pvicv‡ki †h wRwbm¸‡jv ¯’vb `Lj K‡i, hv‡`i fi Av‡Q, AvqZb Av‡Q Ges ej cÖ‡qvM Ki‡j wKQz bv 

wKQz evav cÖ̀ vb K‡i, †m¸‡jv‡K Avgiv c`v_© ewj| GB c`v_©̧ ‡jv AwZkq ¶z`ª, ¶z`ª AmsL¨ KYv w`‡q MwVZ| GB 

KYv¸‡jv GZUvB ÿz`ª †h AwZ D”P ÿgZvm¤úbœ AYyexÿY hš¿ ØvivI G¸‡jv‡K †`Lv hvq bv| †h c`v_©̧ ‡jv GKB 

ai‡bi †gŠwjK KYv wb‡q MwVZ Zviv nj †gŠwjK c`v_© Ges †gŠwjK c`v‡_©i ÿz`ªZg KYv n‡jv cigvYy| Avevi †h 

c`v_©̧ ‡jv GKvwaK †gŠwjK KYv wb‡q MwVZ Zviv n‡jv ‡hŠwMK c`v_©  Ges †hŠwMK c`v‡_©i ÿz`ªZg KYv n‡jv AYy|  

cÖwZwU c`v_© wbR¯ ̂ˆewkó¨m¤úbœ cigvYy w`‡q MwVZ| cigvYy¸‡jv B‡jKUªb, †cÖvUb, wbDUªb bvgK gyj KwYKv w`‡q 

MwVZ| GB BDwb‡U c`v‡_©i MVb m¤ú‡K© Av‡jvPbv Kiv n‡e|     

 

 

 

                         

 

 

BDwbU mgvwßi mgq   BDwbU mgvwßi m‡e©v”P mgq 3 mßvn 

 

 

GB BDwb‡Ui cvVmg~n 

cvV - 3.1 :  †gŠj, cigvYy I cigvYyi KwYKvmg~n 

cvV - 3.2 :  cvigvYweK fi, Av‡cwÿK cvigvYweK fi I AvYweK fi 

cvV - 3.3 :  AvB‡mv‡Uvc, †ZRw¯Œq AvB‡mv‡Uvc I G‡`i e¨envi  

cvV - 3.4 :  cigvYyi g‡Wj 
cvV - 3.5 :  cigvYy‡Z B‡jKUªb web¨vm 
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†gŠj, cigvYy I cigvYyi KwYKvmg~n 

 

 

D‡Ïk¨ 

 

G cvV †k‡l wkÿv_x©iv-  

 †gŠwjK c`v_© ev †gŠjmg~n mbv³ Ki‡Z cvi‡eb| 

 cigvYyi †gŠwjK KwYKvmg~‡ni ˆewkó¨ eY©bv Ki‡Z cvi‡eb| 

 cvigvYweK msL¨v e¨vL¨v Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

†gŠwjK c`v_©, †gŠwjK KwYKv, m~² KwYKv, B‡jKUªb, †cÖvUb, wbDUªb, 

cvigvYweK msL¨v| 

 

†gŠj ev ‡gŠwjK c`v_© (Element)      

Avcbviv cÖwZ wbqZ G c„w_ex‡Z AmsL¨ c`v_© †`L‡Qb| GB c`v_©̧ ‡jvi g‡a¨ KZ¸‡jv c`v_© Av‡Q 

†h¸‡jv‡K ‡f‡O hZ ÿz ª̀ KYv‡Z cwibZ Kiv †nvK bv †Kb cÖ‡Z¨K ÿz ª̀ KYv‡ZB H c`v‡_©i ag© I ¸Yv¸Y we`¨gvb 

_v‡K| †h c`v_©̧ ‡jv‡K fvO‡j ev we‡kølY Ki‡j H c`v_© Qvov Ab¨ †Kvb ag© wewkó c`v_© cvIqv hvq bv Zv‡`i‡K 

†gŠwjK c`v_© ev ms‡ÿ‡c †gŠj ejv nq| c„w_ex‡Z eZ©gv‡b Avwe¯‹…Z †gŠ‡ji msL¨v 118wU| Avcbviv nvB‡Wªv‡Rb, 

Aw·‡Rb, bvB‡Uªv‡Rb, Kve©b, †mvwWqvg, cUvwmqvg ev wnwjqv‡gi bvg ï‡b‡Qb| G¸‡jv me †gŠwjK c`v_©| GB 

†gŠwjK c`v_©̧ ‡jv‡K cÖZxK Øviv cÖKvk Kiv nq, †hgb nvB‡Wªv‡R‡bi cÖZxK H| Avevi †mvwWqv‡gi cÖZxK Na| 

cÖwZwU †gŠwjK c`v‡_©i wbw`©ó cvigvYweK msL¨v I fimsL¨v i‡q‡Q| G wel‡q Avcbviv we¯ÍvwiZ Av‡Mi †kÖwY‡Z 

c‡o‡Qb| 

 

 

wkÿv_©xi KvR 

wb‡Pi mviYx‡Z KZ¸‡jv †gŠwjK c`v‡_©i bvg †`qv n‡jv| G‡`i 

cigvYyi cÖZxK I cvigvYweK msL¨v wjLyb| 

 

†gŠ‡ji bvg cÖZxK cvigvYweK msL¨v 

nvB‡Wªv‡Rb   

wnwjqvg   

Kve©b   

bvB‡Uªv‡Rb   

Aw·‡Rb   

†mvwWqvg   

dmdivm   

mvjdvi   

AvM©b   

cUvwmqvg   

K¨vjwmqvg   

 

cigvYyi †gŠwjK KwYKvmg~n (Fundamental Particles of Atom)  
WvjU‡bi cigvYyev‡` cigvYy‡K AwefvR¨ aiv n‡jI Dbwesk kZvãxi †klfv‡M cÖgvwYZ nq †h, cigvYy A‡bK¸‡jv 

m~¶ KYvi mg¤‡̂q MwVZ| G me AwZ m~² KwYKv‡K Avi wefvRb Kiv hvq bv| G‡`i‡K cigvYyi †gŠwjK KwYKv 

ejv nq| A_©vr †h me m~² KwYKv Øviv cigvYy MwVZ Zv‡`i‡K †gŠwjK KwYKv ejv nq|  
cigvYyi †gŠwjK KwYKv¸‡jv n‡jv-  

1. B‡jKUªb         2. †cÖvUb I       3. wbDUªb|  
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B‡jKUªb (Electron) : cigvYyi ¶z ª̀Zg KwYKv B‡jKUªb| mKj †gŠ‡ji cigvYyi GKwU mvaviY Dcv`vb nj 

B‡jKUªb| Gi fi AwZ mvgvb¨| GKwU B‡jKUªb GKwU nvB‡Wªv‡Rb cigvYyi Zzjbvq 1840 ¸Y nvjKv| B‡jKUªb GKK 

FYvZ¥K Zworag©x KYv| B‡jKUª‡bi ms‡KZ eÑ

| B‡jKUª‡bi Avmj fi I cÖK…Z Avavb h_vµ‡g 9.11×10-28g I 

Ñ1.60×10-19 Coulomb| Av‡cwÿK Avavb -1| 

†cÖvUb (Proton) : B‡jKUª‡bi gZ †cÖvUbI mKj †gŠ‡ji cigvYyi GKwU mvaviY g~j KwYKv| GwU cigvYyi 

wbDwK¬qvm ev †K‡›`ª _v‡K| nvB‡Wªv‡Rb cigvYy †_‡K GKwU B‡jKUªb AcmviY Ki‡j †h abvZ¥K we`y¨revnx KYv 

cvIqv hvq Zv‡KB †cÖvUb ejv nq| Bnvi ms‡KZ H+
| †cÖvU‡bi fi cÖvq nvB‡Wªv‡R‡bi f‡ii mgvb| †cÖvU‡bi 

Avmj fi I Avavb h_vµ‡g  1.67×10-24g I 1.60× 10-19
 C| †cÖvU‡bi Av‡cw¶K fi 1 GKK| †cÖvU‡bi 

Av‡iKwU ms‡KZ P| Av‡cwÿK Avavb +1| 

wbDUªb (Neutron) : wbDUªb Avavbnxb (Neutral) ev PvR© wbi‡c¶ KYv| 1932 mv‡j P¨vWDBK (James 
Chadwick) wbDUªb Avwe®‹vi K‡ib| Bnvi fi cÖvq †cÖvU‡bi f‡ii mgvb| GKgvÎ nvB‡Wªv‡Rb cigvYy Qvov mKj 

cigvYyi wbDwK¬qv‡m wbDUªb we`¨gvb| wbDUª‡bi cÖZxK n‡”Q n| wbDUª‡bi Avmj fi 1.675× 10-24g | Av‡cwÿK 

Avavb 0(k~b¨)| 

 

 

wkÿv_©xi KvR wb‡Pi KwbKv¸‡jvi †ÿ‡Î  mviwYwU c~Y© Kiæb| 

 

cigvYyi †gŠwjK 

KwYKvi bvg 

cÖZxK Av‡cwÿK fi Av‡cwÿK Avavb cÖK…Z fi cÖK…Z  Avavb 

B‡jKUªb (Electron)      

†cÖvUb (Proton)      

wbDUªb (Neutron)      

 

 

B‡jKUªb, †cÖvUb I wbDUªb GB wZbwU cigvYyi ¯’vqx 

KwYKv| cigvYyi KwYKv¸‡jv wewfbœ msL¨vq GKwÎZ 

n‡q wfbœ wfbœ cigvYy m„wó K‡i| †gŠwjK KwYKv¸‡jvi 

Avavb Ges †¶Îwe‡k‡l fi Lye mvgvb¨| ¯v̂fvweK 

Ae¯’vq cigvYyi †cÖvUb I B‡jKUª‡bi msL¨v mgvb 

_v‡K| wbDUªb msL¨v KL‡bv mgvb Avevi KL‡bv †ewk 

_v‡K| cigvYyi †K‡›`ª wbDwK¬qvm Zv‡K| †cÖvUb I 

wbDUªb wbDwK¬qv‡m Ae¯’vb K‡i|  

 

  

 wPÎ 1: cigvYyi MVb 

†Kvb †gŠ‡ji cigvYyi wbDwK¬qv‡m Dcw¯’Z †cÖvU‡bi 

msL¨v‡K H †gŠ‡ji cigvYweK msL¨v (Atomic 
number) e‡j| ‡gŠ‡ji ag© Gi cvigvYweK msL¨vi 

Dci wbf©i K‡i| cigvYyi wbDwK¬qv‡mi evB‡i Pviw`‡K 

wewfbœ kw³¯Í‡i B‡jKUªbmg~n wbR¯ ̂kw³ Abyhvqx wewfbœ 

Kÿc‡_ Ae¯’vb wb‡q Nyi‡Z _v‡K| †hgb, Kve©b 

cigvYy‡Z †cÖvUb msL¨v 6 wU Ges wbDUªb msL¨v nj 6 

wU| cv‡k Kve©b cigvYyi MVbwPÎ †`Iqv n‡jv: 

 

wPÎ 2: Kve©b cigvYyi MVb 

p 

n 

e 
B‡jKUªb 

†cÖvUb 

wbDUªb 

wbDwK¬qvm 

B‡jKUª‡bi Kÿc_ 
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wkÿv_©xi KvR 

wb‡Pi mviYxi Z_¨ †_‡K wbDwK¬qv‡m †cÖvUb I wbDUªb Ges wewfbœ ¯Í‡i 

B‡jKUªb web¨vm K‡i cigvYymg~‡ni MVb wPÎ A¼b Kiæb| 

  

‡gŠj ‡cÖvUb/B‡jKUªb msL¨v wbDUªb msL¨v 

Li  3 4 
Be 4 5 
N 7 7 
Na 11 12 

 

 

mvi-ms‡¶c :  

 †h c`v_©̧ ‡jv‡K fvO‡j ev we‡kølY Ki‡j  H c`v_© Qvov Ab¨ †Kvb ag© wewkó c`v_© cvIqv hvq bv 

Zv‡`i‡K †gŠwjK c`v_© ev ms‡ÿ‡c  ‡gŠj e‡j| 

 †h me m~² KwYKv Øviv cigvYy MwVZ, Zv‡`i‡K †gŠwjK KwYKv ejv nq| 

 cigvYyi †gŠwjK KwYKv¸‡jv n‡jv- B‡jKUªb, †cÖvUb I wbDUªb| 

 B‡jKUªb GKK FYvZ¥K Zworag©x KYv| B‡jKUª‡bi ms‡KZ eÑ

| 

 nvB‡Wªv‡Rb cigvYy †_‡K GKwU B‡jKUªb AcmviY Ki‡j †h abvZ¥K we ỳ¨revnx KYv cvIqv hvq Zv‡KB 

†cÖvUb ejv nq| Bnvi ms‡KZ H+
| 

 wbDUªb Avavbnxb (Neutral) ev PvR© wbi‡c¶ KYv| Bnvi fi cÖvq †cÖvU‡bi f‡ii mgvb| 

 †Kvb †gŠ‡ji cigvYyi wbDwK¬qv‡m Dcw¯’Z †cÖvU‡bi msL¨v‡K H †gŠ‡ji cvigvYweK msL¨v e‡j| 

 

 

 

 

cv‡VvËi g~j¨vqb-3.1 

 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1. wb‡Pi †KvbwU ‡jW (Lead) Gi cÖZxK ? 

 (K) Pd (L) Pb (M) Ld (N) Pm 

2. †cÖvU‡bi Avmj fi KZ? 

 (K) 1 (L) 1.765× 10-24g  (M) 1.67 × 10-24
 g (N) 9.11 × 10-24 g   

3. ¯̂vfvweK Ae¯’vq cigvYyi ¯’vqx KwYKvi †ÿ‡Î †KvbwU mZ¨ ? 

 (K) †cÖvUb I wbDUª‡bi msL¨v mgvb (L) †cÖvUb I B‡jKUª‡bi msL¨v mgvb 

 (M) wbDUªb I B‡jKUª‡bi msL¨v mgvb (N) †cÖvUb I B‡jKUª‡bi msL¨v wfbœ 

4. †gŠwjK KwYKvmg~‡ni †¶‡Î wb‡Pi Z_¨¸‡jv cvIqv †Mj- 

 i. †cÖvUb cigvYyi wbDwK¬qv‡m _v‡K  

 ii.GKwU B‡jKUªb GKwU nvB‡Wªv‡R‡bi Zzjbvq 1840 ¸Y nvjKv 

 iii. nvB‡Wªv‡Rb Qvov mKj cigvYyi wbDwK¬qv‡m wbDUªb we`¨gvb|  

wb‡Pi †KvbwU mwVK ? 

 (K) i (L) ii (M) i I ii (N) i, ii I iii 
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 cvigvYweK I AvYweK fi 

    

 

D‡Ïk¨ 

 

G cvV †k‡l wkÿv_x©iv-  

 fi msL¨v e¨vL¨v Ki‡Z cvi‡eb| 

 cigvYyi B‡jKUªb, †cÖvUb I wbDUªb wnmve Ki‡Z cvi‡e| 

 Av‡cwÿK cvigvYweK fi eY©bv Ki‡Z cvi‡eb| 

 AvYweK fi eY©bv Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

cvigvYweK msL¨v, fi msL¨v, wbDwK¬qb msL¨v, Av‡cw¶K cvigvYweK fi, AvYweK 

fi, G¨vUwgK gvm BDwbU, MÖvg cvigvYweK fi, MÖvg AvYweK fi I †gŠj | 

 

cvigvYweK msL¨v (Atomic number)  

Avgiv Av‡MB †R‡bwQ †h, †Kvb †gŠ‡ji cigvYyi wbDwK¬qv‡m Dcw¯’Z †cÖvU‡bi msL¨v‡K H †gŠ‡ji 

cigvYweK msL¨v e‡j| Bnv‡K Z Øviv cÖKvk Kiv nq| †hgb, nvB‡Wªv‡Rb (H) cigvYyi wbDwK¬qv‡m 1wU †cÖvUb 

Av‡Q| Kv‡RB Dnvi cvigvYweK msL¨v 1| Avevi, Kve©‡bi cigvYy‡Z 6wU †cÖvUb Av‡Q, weavq Kve©‡bi cvigvYweK 

msL¨v 6| cvigvYweK msL¨v †gŠ‡ji †gŠwjK ag© (Fundamental property)|  

 

fi msL¨v (Mass Number) : ‡Kvb †gŠ‡ji cigvYyi wbDwK¬qv‡m Aew¯’Z †cÖvUb I wbDUª‡bi msL¨v‡K H cigvYyi 

fi msL¨v ejv nq| B‡jKUª‡bi fi cÖvq k~b¨ aiv nq| fi msL¨v‡K A Øviv cÖKvk Kiv nq| †mvwWqvg avZzi 

cigvYy‡Z †cÖvUb msL¨v 11 wU Ges wbDUªb msL¨v nj 12 wU| ZvB †mvwWqv‡gi fi msL¨v 23|  

 

cvigvYweK msL¨v I fi msL¨v †jLvi wbqg 

B‡Zvg‡a¨ Avgiv †R‡bwQ †h, †Kvb †gŠ‡ji cvigvYweK msL¨v (Z) hZ Zvi wbDwK¬qv‡m wVK ZZwU †cÖvUb _v‡K| 

hw` †Kvb cigvYyi cvigvYweK msL¨v Z nq, Z‡e †mB cigvYy‡Z Z msL¨K †cÖvUb I Z msL¨K B‡jKUªb Av‡Q| 

cigvYyi fi msL¨v hw` A nq, Z‡e wbDUª‡bi msL¨v =  A- Z| 

†Kvb †gŠ‡ji cigvYyi cvigvYweK msL¨v, fi msL¨v wb¤œ ixwZ‡Z †`Lv‡bv nq|  

XA
Z

                 
GLv‡b, X = †gŠ‡ji cÖZxK  

Z = †gŠ‡ji cvigvYweK msL¨v| GwU cÖZx‡Ki evg cv‡k¦© cv`‡`‡k e‡m| 

A = cigvYyi fi msL¨v| GwU cªZx‡Ki evg cv‡k¦© kxl©‡`‡k e‡m| GwU †cÖvUb I wbDUª‡bi msL¨v hv‡K wbDwK¬qb 

msL¨vI ejv nq|  

D`vniY wn‡m‡e dmdivm (P) ‡gŠ‡ji K_v we‡ePbv Kwi| dmdiv‡mi †cÖvUb msL¨v 15 Ges wbDwK¬qb msL¨v ev 

cvigvYweK fi 31| AZGe, wbDUªb msL¨v n‡e 31-15 = 16| 

 wbDwK¬qb msL¨v/cvigvYweK fi (A)                             

                                                   

P31
15            dmdiv‡mi cÖZxK 

 †cÖvUb msL¨v/cvigvYweK msL¨v (Z) 

cvV-3.2 
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bx‡Pi mviwY‡Z wewfbœ †gŠ‡ji cigvYy‡Z Z, A Ges A- Z Gi msL¨v j¶¨ Ki“b|  

 

 

wkÿv_©xi KvR 

bx‡Pi mviwY‡Z K‡qKwU †gŠ‡ji cigvYy‡Z †cÖvUb, B‡jKUªb, wbDUª‡bi 

msL¨v I  cigvYyi mswÿß cÖKvk wbY©q  Kiv n‡q‡Q| Aewkó †gŠ‡ji 

cigvYy¸‡jvi †ÿ‡Î Lvwj Ni¸‡jv c~Y© Kiæb| 

 

mviwY 3.1: wewfbœ †gŠ‡ji cigvYy‡Z Z, A Ges (A- Z) Gi msL¨v I cigvYyi mswÿß cÖKvk 

‡gŠ‡ji cÖZxK cvigvYweK msL¨v Z fimsL¨v A 

†cÖvUb (Z) B‡jKUªb 

wbDUªb (A- Z) 

mswÿß cÖKvk 

H 1 1 1 1 1-1 = 0 H1
1  

H 1 1 1 0 1-1 = 0 H1
1

+ 

H 1 2 1 1 2-1 = 1 H2
1  

He 2 4 2 2 4-2 = 2 He4
2  

O 8 16 8 8 16-8 = 8 16
8 O  

Li 3 7 3 3   

Be 4 9 4 4   

B 5 11 5 5   

C 6 12 6 6   

N 7 14 7 10   

O 8 16 8 8   

F 9 19 9 9   

Ne 10 20 10 10   

D`vniY-1: 

13
6 C  †jLvi A_© wjLyb|  

mgvavb: C nj Kve©‡bi cÖZxK| Kve©‡bi GB cigvYy‡Z Kve©‡bi cvigvYweK msL¨v 6 Ges fimsL¨v 13| A_©vr 

Kve©b cigvYyi wbDwK¬qv‡m 6wU †cÖvUb Ges 13-6=7 wU wbDUªb Av‡Q| 

 

 

wkÿv_©xi KvR 

017
8 , 135

17 C , K39
19 , Cu64

29 -G ms‡KZ¸‡jv †_‡K cvigvYweK msL¨v, 

†cÖvUb, B‡jKUªb I wbDUªb msL¨v wbY©q  Kiæb |  
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Av‡cw¶K cvigvYweK fi 

cigvYy I AYy GZ ¶z`ª †h weÁvbxM‡Yi c‡ÿ G‡`i cÖK…Z fi mivmwi cwigvc Kiv cÖvq Am¤¢e| ZvB weÁvbxiv 

c‡iv¶fv‡e (fi eY©vjx we¶Y c×wZ‡Z) cigvYyi fi cwigvc K‡i †`‡L‡Qb †h, nvB‡Wªv‡R‡bi  GKwU cigvYyi 

cÖK…Z fi = 0.1671023 MÖvg Ges Kve©‡bi GKwU cigvYyi cªK…Z fi = 1.9921023 MÖvg| myZivs eySv hv‡”Q 

cigvYyi cÖK…Z f‡ii G gvb¸‡jv GZ ÿz`ª †h ivmvqwbK MYbvi †ÿ‡Î G‡`i e¨envi Kiv †ek AmyweavRbK| ZvB 

†Kvb GKwU cigvYyi cÖK…Z fi‡K cÖgvY(Standard) a‡i Zvi mv‡c‡ÿ Ab¨vb¨ ‡gŠ‡ji cigvYy KZ¸Y fvix Zv 

wbY©q Kiv nq| G‡KB mswkøó †gŠ‡ji cigvYyi Av‡cw¶K fi ejv nq| cÖv_wgK ch©v‡q GKwU nvB‡Wªv‡Rb cigvYyi 

fi‡K cÖgvY wnmv‡e a‡i Av‡cw¶K cvigvYweK fi MYbv Kiv nZ| eZ©gv‡b GKwU Kve©b-12 cigvYyi f‡ii 12 

fv‡Mi 1 fvM‡K cÖgvY a‡i wewfbœ cigvYyi Av‡cw¶K fi MYbv Kiv nq| A_©vr  

†Kvb †gŠ‡ji (Av‡cw¶K) cvigvYweK fi = 

†gŠjwUi GKwU cigvYyi fi

GKwU Kve©b-12 cigvYy f‡ii 

1

12

 Ask

  

ÔKve©b-12Õ AvB‡mv‡Uv‡ci f‡ii 12 fv‡Mi 1 fvM‡K A¨vUwgK gvm BDwbU(atomic mass unit ms‡ÿ‡c 

amu) ejv nq| 1  amu = 1.661024 MÖvg| Av‡cw¶K cvigvYweK fi‡K cvigvYweK fiI ejv nq|  ch©vq 

mviwY‡Z cigvYymg~‡ni †h cvigvYweK fi †`qv n‡q‡Q Zv mKjB Av‡cwÿK cvigvYweK fi| †Kv‡bv cigvYyi 

AvB‡mv‡Uvc bv _vK‡j †m¸‡jvi Av‡cw¶K cvigvYweK fi I fi msL¨v mgvb nq| Avgiv cieZx© cv‡V 

AvB‡mv‡Uvc wb‡q Av‡jvPbv Kie| Pjyb Gevi Avgiv Aw·‡R‡bi Av‡cw¶K cvigvYweK fi  gvcvi †Póv Kwi| 

D`vniY-2: Aw·‡R‡bi GKwU cigvYyi fi 2.65601023 MÖvg| Aw·‡R‡bi Av‡cw¶K cvigvYweK fi wbY©q Kiæb|  

mgvavb:  Aw·‡R‡bi Av‡cw¶K  cvigvYweK fi  = 

†gŠjwUi GKwU cigvYyi fi

GKwU Kve©b-12 cigvYy f‡ii 

1

12

 Ask

  

                         =  
2.65601023

 1.661024  = 15.9967 
 

 

wkÿv_©xi KvR 

Al -Gi †cÖvUb msL¨v 13, Gi GKwU cigvYyi fi hw` 4.4821023 
MÖvg nq Z‡e Gi Av‡cwÿK cvigvYweK fi wbY©q  Kiæb |  

 

A‡bK cigvYyi cvigvYweK fi c~Y© msL¨vq bv n‡q `kwgK fMœvs‡k †`Lv hv| †hgb, †K¬vwi‡bi Av‡cwÿK 

cvigvYweK fi 35.5| †K¬vwi‡bi 2wU AvB‡mv‡Uvc 135C  I 137 C i‡q‡Q| cÖK…wZ‡Z 135C  AvB‡mv‡UvcwU 75% 

Ges 137 C AvB‡mv‡UvcwU 25% cvIqv hvq|  

Pjyb, Gevi Zvn‡j †`Lv hvK Avgiv †K¬vwi‡bi Av‡cwÿK cvigvYweK fi wKfv‡e wbY©q Ki‡Z cvwi|  

 

 135C  137 C  

fi msL¨v 35 37 
kZKiv cwigvY 75 25 
‡K¬vwi‡bi Av‡cwÿK cvigvYweK fi (3575 ÷ 100) + (3725 ÷ 100) = 26.25 + 9.25 = 35.5 

 

Av‡cwÿK cvigvYweK fi †_‡K Av‡cwÿK AvYweK fi 

Av‡cwÿK cvigvYweK fi †_‡K ‡Kv‡bv †gŠ‡j/‡hŠ‡Mi Av‡cwÿK AvYweK fi mn‡RB wbY©q Kiv hvq| ‡hgb 

bvB‡Uªv‡R‡bi Av‡cwÿK cvigvYweK fi 14 A_©vr bvB‡Uªv‡R‡bi 1wU cigvYyi fi nj 14| Zvn‡j,  

bvB‡Uªv‡Rb AYyi Av‡cwÿK AvYweK fi = 142 =28|  
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KviY GKwU bvB‡Uªv‡Rb AYy‡Z bvB‡Uªv‡R‡bi 2wU cigvYy _v‡K| Abyiæcfv‡e Avgiv CO2, NaCl, HCl, H2O, 
H2SO4 BZ¨vw`i Av‡cwÿK AvbweK fi wbY©q Ki‡Z cvwi| 

 

D`vniY-3: H2O Gi Av‡cwÿK AvbweK fi wbY©q Kiæb|  

mgvavb:  cvwbi AYy‡Z 2 cigvYy nvB‡Wªv‡Rb I 1 cigvYy Aw·‡Rb i‡q‡Q| nvB‡Wªv‡R‡bi Av‡cwÿK cvigvYweK 

fi 1 Ges Aw·‡R‡bi Av‡cwÿK cvigvYweK fi 16| 

    myZivs H2O Gi Av‡cwÿK AvbweK fi = 12 +161 = 18| 

 

 

wkÿv_©xi KvR 

CO2, NaCl, NaOH, HCl, Na2CO3, H2SO4 BZ¨vw`i Av‡cwÿK 

AvbweK fi wbY©q Kiæb |  

 

wewfbœ ivmvqwbK MYbvq AvYweK fi I cvigvYweK fi ev MÖvg AvYweK fi I MÖvg cvigvYweK fi e¨envi Kiv nq| 

 

MÖvg cvigvYweK fi, MÖvg AvYweK fi I †gŠj: 

Avcbviv jÿ¨ K‡i‡Qb c`v‡_©i Av‡cw¶K AvYweK fi Ges Av‡cw¶K cvigvYweK fi DfqB ỳBwU f‡ii 

AbycvZ| ZvB GB¸wj mij msL¨v Ges G‡`i †Kvb GKK bvB| Z‡e AvYweK I cvigvYweK fi cwigvY e¯‘‡K 

MÖvg (gram)-G IRb Kiv n‡j Zv‡K MÖvg AvYweK fi (gram molecular mass) I MÖvg cvigvYweK fi 

(gram atomic mass) ejv nq| †Kvb e¯‘i GK MÖvg AvYweK fi cwigvY‡K H e¯‘i †gvj ejv nq| †hgb- 

†mvwWqvg nvB‡Wªv·vBW (NaOH) Gi AvYweK fi (23 + 16 + 1) = 40| myZivs 40.0g cwigvY †mvwWqvg 

nvB‡Wªv·vBW (NaOH) mgvb 1.0 †gvj †mvwWqvg nvB‡Wªv·vBW|  

 

 

mvi-ms‡¶c :  

 †Kvb †gŠ‡ji cigvYyi wbDwK¬qv‡m Aew¯’Z †cÖvUb I wbDUª‡bi msL¨v‡K H cigvYyi fi msL¨v ejv nq| 

 Av‡cw¶K cvigvYweK fi‡K cvigvYweK fiI ejv nq| 

 1  amu = 1.661024 MÖvg| 

 AvYweK I cvigvYweK fi cwigvY e ‘̄‡K MÖvg-G IRb Kiv n‡j Zv‡K MÖvg AvYweK fi I MÖvg cvigvYweK fi ejv nq| 

 †Kvb e¯‘i GK MÖvg AvYweK fi cwigvY‡K H e¯‘i †gvj ejv nq| 

 

 

cv‡VvËi g~j¨vqb-3.2 

 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1. AvaywbK msÁvbyhvqx †KvbwUi mv‡_ Zzjbv K‡i weÁvbxMY AvYweK ev cvigvYweK fi wbY©q K‡ib ? 

 (K) C-14 (L) C-12 (M) O-16  (N) Cl-35 

2. wb‡Pi ‡Kvb †gŠ‡ji cigvYyi fi Kve©b-12 AvB‡mv‡Uv‡ci 1/12 Ask A‡cÿv 16 ¸Y fvix ?  

 (K) N (L) P (M) O (N) Cl 

3. F Gi †cÖvUb msL¨v 9 Ges wbDUªb msL¨v 10 n‡j fi msL¨v KZ? 

 (K) 9 (L) 1  (M) 10 (N) 19 

4. HCl Gi Av‡cwÿK AvbweK fi KZ?  

  (K) 35.5 (L)  2 (M) 36.5 (N)   71 
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 AvB‡mv‡Uvc I Gi e¨envi 

    

 

D‡Ïk¨ 

 

G cvV †k‡l wkÿv_x©iv-  

 AvB‡mv‡Uvc e¨vL¨v Ki‡Z cvi‡eb| 

 ‡ZRw¯ŒqZv e¨vL¨v Ki‡Z cvi‡eb| 

 ‡ZRw¯Œq AvB‡mv‡Uv‡ci wPwýZ Ki‡Z cvi‡eb| 

 AvB‡mv‡Uv‡ci e¨envi e¨vL¨v Ki‡Z cvi‡e| 

 

 

gyL¨ kã 

AvB‡mv‡Uvc, †ZRw¯ŒqZv, †ZRw¯Œq AvB‡mv‡Uvc, _vBi‡qW MÖwš’, †k¦Z-KwYKv | 

AvB‡mv‡Uvc (Isotope)  

WvjU‡bi cvigvYweK gZev` Abyhvqx GKwU †gŠ‡ji me cigvYy mgvb fi wewkó| wKš‘ cieZ©xKv‡j 

†`Lv hvq †h, GKB †gŠ‡ji wewfbœ cigvYyi wfbœ wfbœ fi n‡Z cv‡i| Z‡e, G‡¶‡Î †cÖvUb ev B‡jKUª‡bi msL¨v 

mgvb _v‡K, wKš‘ wbDUªb msL¨v wfbœ nq| †hgb, nvB‡Wªv‡R‡bi mvZwU AvB‡mv‡Uvc ( H1
1 , H2

1 , H3
1 , H4

1 , H5
1 ,

H6
1 , H7

1 ) Av‡Q hv‡`i fi h_vµ‡g 1, 2, 3, 4, 5, 6 I 7| GB mvZwU AvB‡mv‡Uv‡ci g‡a¨ ¯’vqx  AvB‡mv‡Uvc 

wZbwU hv cÖK…wZ‡Z cvIqv hvq| Giv nj nvB‡Wªv‡Rb/†cÖvwUqvg ( H1
1 ), wWD‡Uwiqvg ( H2

1 ) I wUªwUqvg ( H3
1 )| †h 

me cigvYyi †cÖvUb msL¨v mgvb, wKš‘ fi msL¨v wfbœ †m me cigvYy‡K ci¯ú‡ii AvB‡mv‡Uvc ejv nq| 

AvB‡mv‡Uvcmg~‡ni g‡a¨ ivmvqwbK a‡g©i †Kvb cv_©K¨ †`Lv hvq bv|  

 

 

 

    nvB‡Wªv‡Rb ev †cÖvwUqvg                    wWD‡Uwiqvg                        wUªwUqvg 

 

wPÎ 3: nvB‡Wªv‡R‡bi wZbwU ¯’vqx AvB‡mv‡Uvc (p = Proton, n = Neutron) 
 
nvB‡Wªv‡R‡bi AvB‡mv‡Uvc wZbwU‡ZB nvB‡Wªv‡R‡bi cvigvYweK msL¨v 1| wKš‘ cÖ_gwUi fi msL¨v 1 wØZxqwUi 2 

Ges Z…ZxqwUi 3| cÖ_g AvB‡mv‡Uv‡c †Kvb wbDUªb †bB, wØZxqwU‡Z 1wU wbDUªb Ges Z…ZxqwU‡Z 2wU wbDUªb Av‡Q| 

cÖK…wZ‡Z mKj AvB‡mv‡Uv‡ci cwigvY mgvb _v‡K bv| †hgb, GK j¶ nvB‡Wªv‡Rb cigvYyi g‡a¨ nvB‡Wªv‡R‡bi 

cwigvY 99985 wU| wWD‡Uwiqvg cigvYyi msL¨v 15wU Ges wUªwUqv‡gi msL¨v AwZ bMY¨|  

 

cvV-3.3 

1p 
1p 
1n 

1p 
2n 
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wkÿv_©xi KvR 

wb‡Pi mviwY‡Z nvB‡Wªv‡R‡bi mvZwU AvB‡mv‡Uvc H1
1 , H2

1 , H3
1 , H4

1 , 

H5
1 , H6

1 , H7
1  I G‡`i fi †`Iqv Av‡Q AvB‡mv‡Uvc¸‡jvi cvigvYweK 

msL¨v, †cÖvUb, B‡jKUªb I wbDUªb msL¨v wbY©q  Kiæb | 

 

‡gŠ‡ji cÖZxK fimsL¨v A cvigvYweK msL¨v, Z 

†cÖvUb (Z) B‡jKUªb 

wbDUªb (A- Z) 

H1
1  1 1 1 1 1-1 = 0 

H2
1  2 1 1 1 2-1 = 1 

H3
1  

3     

H4
1  

4     

H5
1  

5     

H6
1  

6     

H7
1  

7     

 

†ZRw¯ŒqZv I ‡ZRw¯Œq AvB‡mv‡Uvc (Radioactivity and radioactive isotope) ) I Zv‡`i e¨envi 

cÖK…wZ‡Z Ggb KZ¸‡jv †gŠj i‡q‡Q †h¸‡jv †_‡K ¯̂Z:ùzZ©fv‡e wewfbœ ai‡bi iwk¥ †hgb- α-Avjdv, β-weUv, γ-
Mvgv iwk¥) wbM©Z nq Ges †gŠj¸‡jv Ab¨ †gŠ‡j cwiYZ nq| †Kvb †gŠ‡ji GB ag©‡K †ZRw¯ŒqZv 

(Radioactivity) e‡j| †h mKj †gŠj †_‡K Gme iwk¥ wbM©Z nq Zv‡`i‡K ‡ZRw¯Œq †gŠj Ges G ai‡bi we‡kl 

¸Ywewkó iwk¥‡K ‡ZRw¯Œq iwk¥ e‡j| ch©vq mviwY‡Z Pb82  Gi cieZx© †gŠjmg~n we‡kl K‡i Rn86 ‡_‡K ïiæ 

K‡i mviwYi †k‡li w`‡Ki me †gŠj Ges Zv‡`i †hŠMmg~n †ZRw¯Œq| cÖvK…wZK Ges K…wÎg Dcv‡q ˆZwi 

AvB‡mv‡Uv‡ci g‡a¨ wKQz AvB‡mv‡Uvc myw¯’Z n‡jI †ewki fvM AvB‡mv‡UvcB Aw¯’Z| GB AvB‡mv‡Uvc¸‡jv 

‡ZRw¯Œq iwk¥ wewKiY K‡i Ab¨ †gŠ‡ji AvB‡mv‡Uv‡c cwiYZ nq| G ai‡bi AvB‡mv‡Uvc¸‡jv‡K ‡ZRw¯Œq  

AvB‡mv‡Uvc e‡j|  

cÖK…Zc‡ÿ ‡ZRw¯Œq iwk¥ wewKi‡Yi d‡j †gŠ‡ji cigvYyi wbDwK¬qv‡m wefvRb N‡U Ges †gŠjwU Ab¨ †gŠ‡j 

cwiewZ©Z nq| cÖvK…wZK Ges K…wÎg Dcv‡q ˆZwi AvB‡mv‡Uv‡ci msL¨v 1300 GiI AwaK| wbDwK¬q wewµqvi 

gva¨‡g Gme ‡ZRw¯Œq  AvB‡mv‡Uvc ˆZwi Kiv nq| ‡ZRw¯Œq  AvB‡mv‡Uvc †_‡K wbM©Z iwk¥mg~n AwaK MwZm¤úbœ 

Ges wewfbœ †ÿ‡Î G‡`i e¨vcK e¨envi i‡q‡Q| 

†ZRw¯Œq AvB‡mv‡Uv‡ci e¨envi (Uses of radioactive isotopes)  
weÁvb I cÖhyw³i me kvLvq †ZRw¯Œq AvB‡mv‡Uv‡ci e¨vcK e¨envi i‡q‡Q| Pjyb, GLv‡b G m¤ú‡K© Av‡jvPbv 

Kwi| 

1) K…wl weÁv‡b : †ZRw¯ŒqZv e¨envi K‡i DbœZ 

gv‡bi exR D™¢ve‡bi gva¨‡g K…wl‡ÿ‡Î djb 

e„w× Kiv m¤¢e n‡q‡Q| G QvovI Dw™¢‡`i e„w× 

ch©‡eÿY ( P32
) Rb¨ †ZRw¯Œq AvB‡mv‡Uvc 

e¨venvi Kiv nq| 

 

 

wPÎ 4: Dw™¢‡` P32  e¨envi 
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              wPwKrmv‡ÿ‡Î e¨envi : wPwKrmv‡ÿ‡Î †ZRw¯Œq AvB‡mv‡Uv‡ci cÖavbZ ỳÕai‡bi e¨envi Av‡Q| †hgb,  

K)  †ivM wbivg‡q I  

L)  †Kvb ‡ivM ev †ivMvµvšÍ ’̄vb wbY©q 

i. kix‡ii †Kvb ¯’v‡b †Kvb ÿwZKi K¨vÝvi wUDgvi-Gi Dcw¯’wZ †ZRw¯Œq AvB‡mv‡Uvc Øviv wbY©q 

Kiv hvq| Avevi wbivg‡qi Rb¨ Co60
 ‡_‡K wbM©Z Mvgv iwk¥ wb‡ÿc K‡i K¨vÝvi AvµvšÍ †Kvl‡K 

aŸsm Kiv nq| 

ii. _vBi‡qW MÖwš’ ev Gi A¯v̂fvweK e„w×RwbZ †iv‡Mi wPwKrmvq Av‡qvwWb-131( I131
) e¨eüZ nq| G 

†ZRw¯Œq Av‡qvwWb AvB‡mv‡Uvc _vBi‡qW MÖwš’‡Z Aew¯’Z †Kvl Kjv e„w× cÖwZnZ K‡i| 

iii. †k¦Z-KwYKv AZ¨waK e„w×RwbZ i³víZv(blood-leucaemia) †iv‡Mi wPwKrmvq †ZRw®Œq 

dmdivm-32 ( P32
) Gi dm‡dU e¨eüZ nq| 

iv. †`‡ni nvo †e‡o hvIqv Ges †Kv_vq, wK Kvi‡Y e¨v_v n‡”Q Zv wbY©‡qi Rb¨  Tc99m
 (Isotope of 

Technetium) AvB‡mv‡Uvc e¨envi Kiv nq| 

v. cøy‡Uvwbqvg -238 nv‡U© †cBm‡gKvi emv‡Z e¨envi Kiv nq| 

2) Lv`¨ ª̀e¨ msiÿ‡Y : wewfbœ K…wlRvZ I Ab¨vb¨ 

cPbkxj Lv`¨`ªe¨ msiÿ‡Y e¨vcKfv‡e †ZRw®Œq 

AvB‡mv‡Uvc †_‡K wbM©Z †ZRw¯ŒqZv e¨envi Kiv 

n‡”Q| Lv`¨`ªe¨ †ewkw`b N‡i ev ¸`v‡g ivL‡j Zv 

wewfbœ †cvKvgvKo ev RxevYyi Avµg‡Y bó n‡Z cv‡i|  

†ZRw¯Œq wewKiY cÖ‡qvM Ki‡j G mKj AvµgY †_‡K 

Lv`¨`ªe¨‡K iÿv Kiv hvq| Co60
 †_‡K wbM©Z Mvgv 

iwk¥ cÖ‡qvM K‡i ÿwZKi e¨vK‡Uwiqv †_‡K Lv`¨ ª̀e¨‡K 

iÿv Kiv nq|  

 

 wPÎ 5: †ZRw¯Œq iwk¥  e¨envi K‡i Lv`¨`ªe¨ msiÿY 

3) Rxeb inm¨ D`NvU‡b : †ZRw¯Œq dmdivm (P-32, C-14, DNA, RNA) Ges Kve©b  e¨envi K‡i wW-

Aw·ivB‡ev wbDwK¬K A¨vwmW Ges ivB‡evwbDwK¬K A¨vwmW Gi MV‡bi nvi ch©v‡jvPbv K‡i gvby‡li Rxeb 

inm¨ m¤ú‡K© A‡bK Z_¨ D`NvU‡b mÿg n‡q‡Q| 

4) we`y¨r Drcv`‡b : AvB‡mv‡Uvcmg~‡ni ev wbDwK¬qvi wewµqvi mgq cÖPzi cwigv‡b Zvc Drcbœ nq| GB Zvc 

kw³‡K e¨envi K‡i we`y¨r Drcbœ Kiv nq| c„w_exi wewfbœ †`‡k cvigvYweK Pzwjø‡Z wbDwK¬q wewµqvi 

gva¨‡g cÖPzi cwigv‡Y we`y¨r Drcbœ Kiv nq| 

GQvovI wkí‡ÿ‡Î, c„w_exi eqm wba©vi‡Y C-14 AvB‡mv‡Uvc, KxUcZ½ `g‡b, avZe cv‡Zi cyiæZ¡ wba©vi‡Y, cvBc 

jvB‡bi wQ`ª A‡š̂l‡Y †ZRw¯Œq  AvB‡mv‡Uvc e¨envi Kiv nq|   

†ZRw¯Œq  AvB‡mv‡Uvc e¨env‡ii ÿwZKi cÖfve :  

†ZRw¯Œq  AvB‡mv‡Uvc †_‡K wewfbœ ai‡bi iwk¥ wbM©Z nq| GB iwk¥¸‡jvi h‡_”Qv e¨envi Dw™¢̀  I cÖvYx †Kv‡li 

e¨vcK ÿwZ Ki‡Z cv‡i| Mvgv (γ) iwk¥ RxešÍ †Kv‡li ÿwZ K‡i| †ZRw¯Œq wewKiY K¨vÝvi nIqvi GKwU KviY| 

cvigvYweK AvB‡mv‡Uv‡ci gva¨‡g ˆZwi cvigvYweK †evgvi e¨envi wbwg‡l GKwU mf¨Zv‡K aŸsm K‡i w`‡Z cv‡i| 

†ZRw¯Œq  AvB‡mv‡Uv‡ci wbqwš¿Z e¨enviB †Kej gvbe mf¨Zvi Kj¨vb e‡q Avb‡Z cv‡i| 
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mvi-ms‡¶c :  

 †h me cigvYyi †cÖvUb msL¨v mgvb, wKš‘ fi msL¨v wfbœ †m me cigvYy‡K ci¯ú‡ii AvB‡mv‡Uvc ejv nq| 

 KZ¸‡jv †gŠj i‡q‡Q †h¸‡jv †_‡K ¯̂Z:ùzZ©fv‡e wewfbœ ai‡bi iwk¥ wbM©Z nq Ges †gŠj¸‡jv Ab¨ †gŠ‡j 

cwiYZ nq| †gŠ‡ji GB ag©‡K  †ZRw®ŒqZv e‡j| 

 cÖvK…wZK Ges K…wÎg Dcv‡q ˆZwi AvB‡mv‡Uv‡ci Aw¯’Z AvB‡mv‡Uvc¸‡jv †ZRw®Œq iwk¥ wewKiY K‡i Ab¨ 

†gŠ‡ji AvB‡mv‡Uv‡c cwiYZ nq| G ai‡bi AvB‡mv‡Uvc¸‡jv‡K †ZRw®Œq  AvB‡mv‡Uvc e‡j| 

 gvbe Kj¨v‡b †ZRw®Œq AvB‡mv‡Uv‡ci e¨vcK e¨envi i‡q‡Q| Z‡e Gi ÿwZKi cÖfveI i‡q‡Q| 

 

 

cv‡VvËi g~j¨vqb-3.3 

 

mwVK DË‡ii cv‡k wUK () wPý w`b 

1. Aw¯’Z AvB‡mv‡Uvc¸‡jv Kq ai‡bi iwk¥ wewKiY K‡i ? 

 (K) 1 ai‡bi (L) 2 ai‡bi 

 (M) 3 ai‡bi (N)  4 ai‡bi 

 

2. c„w_exi eqm wbY©‡q e¨eüZ nq †Kvb †gŠ‡ji cigvYy ?  

  (K) C-14 (L) 

60Co 

 (M) 

32P (N) C-17 
 

3. AvB‡mv‡Uvc e¨vL¨v Ki‡Z wM‡q wb‡Pi Z_¨¸‡jv cvIqv †Mj- 

 i.  cvigvYweK msL¨v GKB nq  

 ii. B‡jKUªb msL¨v wfbœ wfbœ nq 

 iii. fi msL¨vq wfbœZv nq   

 

wb‡Pi †KvbwU mwVK ? 

 (K) i I ii  (L) i I iii  

 (M) ii I  iii   (N) i, ii I iii 

 Cl37
17 , K39

19 , O16
8 , Ar40

18 O17
8 , Ca40

20 , O18
8 , K40

19 , GLv‡b K‡qKwU †gŠ‡ji AvB‡mv‡Uvc †`Iqv Av‡Q| 

 

Dc‡ii Z‡_¨i Av‡jv‡K 4 I 5 bs cÖ‡kœi DËi `vI: 

4. Dc‡ii ‡Kvb¸‡jv ci¯ú‡ii AvB‡mv‡Uvc ?  

 

 

K) O16
8 , O17

8 , O18
8  L) K39

19 , Ar40
18 , Ca40

20  

 

M) Cl37
17 , K39

19 , O16
8  N) Cl37

17 , K39
19 , Ca40

20 ,  

5. Aw·‡Rb cigvYyi B‡jKUªb msL¨v KZ? 

 

 

K) 7   L) 8 

 

M) 16 N) 17 
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 cigvYy g‡Wj 

    

 

D‡Ïk¨ 

 

G cvV †k‡l wkÿv_x©iv-  

 iv`vi‡dv‡W©i cigvYy  g‡Wj e¨vL¨v Ki‡Z cvi‡eb| 

 iv`vi‡dv‡W©i cigvYy g‡W‡ji mxgve×Zv D‡jøL Ki‡Z cvi‡eb| 

 †ev‡ii cigvYy g‡Wj e¨vL¨v Ki‡Z cvi‡eb| 

 iv`vi‡dvW© I †ev‡ii cigvYy g‡W‡ji g‡a¨ †KvbwU †ewk MÖnY‡hvM¨ Zvi e¨vL¨v w`‡Z cvi‡eb| 

 wewfbœ Kÿc_ I Gi Dc¯Í‡i cigvYyi B‡jKUª‡bi web¨vm Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

iv`vi‡dv‡W©i cigvYy  g‡Wj, †ev‡ii cigvYy g‡Wj, †mŠi g‡Wj, wbDwK¬qvm, 

†K› ª̀gyLx w¯’i ˆe ỳ¨wZK AvKl©Y ej, N~Y©vqgvb B‡jKUª‡bi †K› ª̀wegyLx ej, m~² 

†iLv | 

 

cigvYy g‡Wj (Atom Model) 

Avcbviv wb‡Pi †kÖwY‡Z cigvYy I Gi g‡Wj m¤ú‡K© aviYv †c‡q‡Qb| cigvYyi g‡Wj m¤ú‡K© we¯Íi 

M‡elYv n‡q‡Q| 1897-1932 wLª÷vã ch©šÍ mg‡qi g‡a¨ wewfbœ weÁvbx cigvYyi Dci wewfbœ cixÿv-wbixÿvi ci 

cÖvß Z_¨ †_‡K cigvYyi MVb m¤ú‡K© †h gZev` Dc ’̄vcb K‡ib, Zv cigvYy g‡Wj bv‡g cwiwPZ| †hgb, _gmb 

cigvYy g‡Wj, iv`vi‡dv‡W©i cigvYy g‡Wj, †evi cigvYy g‡Wj BZ¨vw`| Avgiv G cv‡V iv`vi‡dv‡W©i cigvYy g‡Wj 

I †evi cigvYy g‡Wj wb‡q Av‡jvPbv Kie| 

iv`vi‡dv‡W©i cigvYy g‡Wj (Rutherford's Atom Model)  

cigvYy‡Z †gŠwjK KwYKv¸‡jv wKfv‡e mw¾Z Av‡Q †m m¤ú‡K© weÁvbx iv`vi‡dvW© GKwU g‡Wj cȪ Íve K‡ib GwU 

iv`vi‡dv‡W©i cigvYy g‡Wj bv‡g cwiwPZ| wZwb cigvYyi MVb‡K †mŠiRM‡Zi mv‡_ Zzjbv K‡ib| ZvB Zuvi 

cȪ ÍvweZ g‡Wj‡K cigvYyi †mŠi g‡WjI ejv nq| Zuvi cȪ —ve¸‡jv n‡jv-  

(1)  cigvYyi †K›`ª̄ ’‡j AZ¨šÍ ¶z`ª cwim‡i abvZ¥K Avavb wewkó fvix †K›`ª we`¨gvb hv cigvYyi cÖvq me fi 

enb K‡i| Gi bvg wbDwK¬qvm| Gi AvqZb mgMÖ cigvYyi AvqZ‡bi Zzjbvq AZ¨š— bMY¨|  

 (2)  mKj cigvYy Avavb wbi‡c¶| AZGe, wbDwK¬qv‡mi abvZ¥K Avav‡bi mgvb msL¨K FYvZœK Avavb wewkó 

B‡jKUªb wbDwK¬qv‡mi Pvwiw`‡K AveZ©b K‡i| 

(3)  †mŠigÛ‡j MÖn¸‡jv ‡hgb m~‡h©i 

Pvwiw`‡K N~Y©vqgvb †Zgwb cigvYy‡Z 

B‡jKUªb¸‡jv wbDwK¬qv‡mi Pvwiw`‡K 

wbw`©ó K¶c‡_ me©̀ v N~Y©vqgvb| 

abvZ¥K Avavb wewkó wbDwK¬qvm Ges 

FYvZ¥K Avavb wewkó B‡jKUª‡bi 

g‡a¨ cvi¯úwiK †K›`ªgyLx w¯’i 

ˆe`y¨wZK AvKl©Y ej Ges N~Y©vqgvb 

B‡jKUª‡bi †K›`ªwegyLx ej ci¯úi 

mgvb I wecixZgyLx| 

 

 

 

wPÎ 1: iv`vi‡dv‡W©i cigvYy g‡Wj| 

cvV-3.4 

+ 

e B‡jKUªb 

wbDwK¬qvm 
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iv`vi‡dv‡W©i cigvYy g‡W‡ji mxgve×Zv (Limitations of Rutherford model) t  
 

iv`vi‡dv‡W©i cigvYy g‡Wj cigvYy‡Z wbDwK¬qvm Ges wbDwK¬qv‡mi Pvwiw`‡K cwiågYiZ B‡jKUª‡bi Aw¯—Z¡ 

m¤ú‡K© mwVK wb‡`©kbv cÖ̀ vb Ki‡jI Gi mxgve×Zvi Kvi‡Y GwU MÖnY‡hvM¨ bq| Gi mxgve×Zv ev ÎywUmg~n 

wbgœiƒc t 

 

1. †mŠigÛ‡ji MÖn¸‡jv Zwor wbi‡c¶| wKš‘ cigvYyi K¶c‡_ AveZ©bKvix B‡jKUªbmg~n FYvZ¥K PvR©hy³ 

Ges Giv ci¯úi‡K weKl©Y K‡i|  

2. g¨v·I‡q‡ji (James Clerk Maxwell) Zwor 

Pz¤K̂xq ZË¡vbymv‡i PvR©hy³ B‡jKUªb KYv e„ËvKvi c‡_ 

N~Y©vqgvb _vK‡j Zv Awew”Qbœfv‡e (Continuous) 
kw³ wewKiY Kivi K_v| Gfv‡e kw³ nviv‡Z _vK‡j 

wbDwK¬qv‡mi AvKl©‡Y B‡jKUª‡bi K¶c_ mwc©jvKv‡i 

n«vm †c‡q GK mgq B‡jKUªb wbDwK¬qvm‡K cwZZ 

n‡e (wPÎ 5)| A_©vr iv`vi‡dv‡W©i cigvYy g‡W‡jiB 

Avi †Kvb Aw¯—Z¡ _v‡K bv| A_P cigvYy n‡Z 

µgvMZ kw³ wewKiY ev B‡jKUªbmg~‡ni wbDwK¬qv‡m 

cZb KLbB N‡U bv|  

 

wPÎ 2: KzÛwjc‡_ B‡jKUª‡bi µgvMZ kw³ wewKiY 

I wbDwK¬qv‡m cZb| 

      

3. AveZ©bkxj B‡jKUª‡bi Kÿc‡_i AvKvi I AvK…wZ  m¤‡̂Ü †Kv‡bv aviYv iv`vi‡dv‡W©i cigvYy g‡W‡j 

cvIqv hvq bv| 

4. GKvwaK B‡jKUªb wewkó cigvYy‡Z B‡jKUªb¸‡jv wKfv‡e cwiågY K‡i Zvi †Kv‡bv D‡jøL G g‡W‡j 

†bB| 

5. cigvYyi eY©vjx m¤‡̂Ü †Kv‡bv myôz e¨vL¨v G g‡W‡j †bB| 

 

†evi cigvYy g‡Wj (Bohr Atom Model) t  
 

cigvYyi MVb m¤ú‡K© 1913 mv‡j †Wbgv‡K©i c`v_©weÁvbx bxjm †evi iv`vi †dv‡W©i cigvYy g‡W‡ji mxgve×Zv 

-`~ixKiYmn g¨v· c v‡¼i †Kvqv›Uvg ZË¡ hy³ K‡i GKwU g‡Wj cÖ̀ vb K‡ib| GwU ‡evi cigvYy g‡Wj bv‡g 

cwiwPZ| †evi g‡W‡ji ¯x̂Kvh©mg~n  (assumptions/postulates) njÑ 

 

(1) wbDwK¬qv‡mi Pvwiw`‡K KZ¸‡jv Aby‡gvw`Z e„ËvKvi K¶c‡_ B‡jKUªb AveZ©b K‡i| 

(2) wbDwK¬qv‡mi Pvwiw`‡K e„ËvKvi Gme K¶c‡_ 

AveZ©bKv‡j B‡jKUªbmg~n †Kvb kw³ †kvlY ev 

wewKiY K‡i bv| Gme K¶c_‡K kw³ Í̄i (energy 
level) ev AiweU ejv nq| wewfbœ †gŠ‡ji cigvYyi 

†ÿ‡Î wfbœ msL¨K  kw³¯—i ev AiweU i‡q‡Q| 

G¸‡jv‡K n Øviv cÖKvk Kiv nq|  n-Gi gvb 1, 2, 

3, 4 cÖf…wZ c~Y© msL¨v|   n = 1 n‡j 1g kw³ Í̄i 

ev K- ‡kj, n = 2 n‡j 2q kw³¯Íi ev L- ‡kj, n 

= 3 n‡j 3q kw³¯Íi ev M- ‡kj, n = 4 n‡j 4_© 

kw³¯Íi ev N- ‡kj| 

 

N †kj 

M †kj 

L †kj 

K †kj 

abvZœK Avavb 

hy³ wbDwK¬qvm 

e 
B‡jKUªb 
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wPÎ 3: cigvYyi wewfbœ Kÿc_| 

(3)  B‡jKUªb wbw`©ó cwigvY kw³ †kvlY K‡i jvd w`‡q wb¤œZi kw³¯Íi †hgb n = 1 †_‡K D”P kw³¯Íi †hgb 
n = 2 †Z Mgb Ki‡Z cv‡i| Abyiæcfv‡e wbw`©ó cwigvY kw³ wewKiY K‡i D”PZi kw³¯Íi †hgb n = 2 

†_‡K wbgœ kw³¯Íi †hgb n = 1 G  Mgb Ki‡Z cv‡i| 

              

 

wPÎ 4: †evi cigvYy g‡W‡j kw³i †kvlY I wewKiY cÖwµqv 
 

†evi cigvYy g‡W‡ji mxgve×Zv (Limitations of Bohr Atom Model) t  
‡evi cigvYy g‡W‡ji †hgb A‡bK mdjZv Av‡Q †Zgb Gi †ek wKQz mxgve×ZvI i‡q‡Q| †hgb, 

1. †evi cigvYy g‡Wj nvB‡Wªv‡Rb cigvYy I nvB‡Wªv‡Rb m`„k GK B‡jKUªb wewkó Avqb †hgb (He+, Li+
) 

mg~‡ni eY©vwj e¨vL¨v Ki‡Z cvi‡jI GKvwaK B‡jKUªb wewkó cigvYymg~‡ni eY©vwj e¨vL¨v Ki‡Z cv‡i bv| 

2. †evi g‡Wj Abymv‡i cÖwZwU B‡jKUªb GK kw³¯Íi †_‡K Aci kw³¯Í‡i ¯’vbvšÍ‡ii d‡j †h eY©vwji m„wó nq 

Zv‡Z GKwU †iLv cvIqvi K_v| wKš‘ eY©vwj we‡køl‡Y nvB‡Wªv‡Rb I Ab¨vb¨ cigvYymg~‡ni Avq‡bi †iLv 

eY©vwj‡Z cÖwZwU †iLv K‡qKwU m~ÿè †iLvq wef³ †`Lv hvq| G m~ÿè †iLvi (fine lines) DrcwËi KviY 

†evi g‡Wj e¨vL¨v Ki‡Z cv‡i bv| 

 

 

mvi-ms‡¶c :  

 cigvYy‡Z †gŠwjK KwYKv¸‡jv wKfv‡e mw¾Z Av‡Q †m m¤ú‡K© weÁvbx iv`vi‡dvW© GKwU g‡Wj cȪ —ve 

K‡ib hv iv`vi‡dv‡W©i cigvYy g‡Wj bv‡g cwiwPZ| 

 cigvYyi †K›`ª̄ ’‡j AZ¨š— ¶z`ª cwim‡i abvZ¥K Avavb wewkó fvix †K› ª̀ we`¨gvb hv cigvYyi cÖvq me fi 

enb K‡i| Gi bvg wbDwK¬qvm| 

 mKj cigvYy we`y¨r wbi‡c¶| 

 wbDwK¬qv‡mi Pvwiw`‡K KZ¸‡jv Aby‡gvw`Z e„ËvKvi K¶c‡_ B‡jKUªb AveZ©b K‡i| Gme K¶c_‡K kw³ 

¯Íi (energy level) ejv nq| 

 GKwU cigvYyi wbDwK¬qv‡m hZwU †cÖvUb _v‡K, wVK ZZwU B‡jKUªb Zvi evB‡ii K¶c‡_ ev kw³¯—‡i 

_v‡K| 

 GKwU cÖavb kw³¯—i‡K mvaviYZ GKwU kw³ †kj (Energy shell) ejv nq| 

 
 

†kvwlZ kw³ 

weKwiZ kw³ 

K. kw³i †kvlY L. kw³i wewKiY 
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cv‡VvËi g~j¨vqb-3.4 

 

mwVK DË‡ii cv‡k wUK () wPý w`b | 

 

1.  wb‡Pi †Kvb cigvYy g‡WjwU ‡mŠi g‡Wj bv‡g cwiwPZ ? 

 (K) iv`vi‡dv‡W©i g‡Wj (L) bxjm †ev‡ii g‡Wj 

 (M) A¨v‡fv‡M‡Wªvi g‡Wj (N) Wvë‡bi g‡Wj 

 

2.  †evi g‡Wj Abymv‡i B‡jKUªb D”P kw³¯Íi †_‡K wb¤œ kw³¯Í‡i Mgb Ki‡j- 

 (K) kw³ †kvlY K‡i (L) kw³ wewKiY K‡i 

 
(M) kw³ cwiewZ©Z nq (N) kw³ AcwiewZ©Z _v‡K 

 
3.  wbDwK¬qv‡m †K›`ªxf~Z _v‡K- 

 (K) abvZœK PvR© (L) Avjdv KYv 

 
(M) FbvZœK PvR© (N) B‡jKUªb 

 
4. †evi g‡Wj Abymv‡i †h Kÿc‡_ B‡jKUªbmg~n wbDwK¬qv‡mi Pvwiw`‡K AveZ©b K‡i, †m¸‡jv- 

 i.   kw³¯Íi   

 ii.  AiweU 

 iii. w¯’i Kÿc_ 

wb‡Pi †KvbwU mwVK ? 

 (K) i  (L) i I iii  

 (M) ii  (N) i, ii I iii 
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 cigvYyi B‡jKUªb web¨vm   

    

 

D‡Ïk¨ 

 

G cvV †k‡l wkÿv_x©iv-  

 cigvYyi wewfbœ Kÿc_ I Gi Dc¯Í‡i B‡jKUªb web¨v‡mi wbqg Ki‡Z cvi‡eb| 

 wewfbœ Kÿc_ I Gi Dc¯Í‡i cigvYyi B‡jKUªbmg~n‡K web¨vm Ki‡Z cvi‡eb| 

 

 

gyL¨ kã 

K¶c_, cÖavb kw³¯Íi, Dckw³¯Íi 

 

cigvYyi B‡jKUªb web¨vm (Electron Configuration of Atoms) 

GKwU †gŠ‡ji cvigvYweK msL¨v hZ A_©vr Zvi wbDwK¬qv‡m hZwU †cÖvUb _v‡K, wVK ZZwU B‡jKUªb 

Zvi evB‡ii K¶c‡_ ev kw³ Í̄‡i _v‡K| nvB‡Wªv‡Rb cigvYy‡Z 1wU, wnwjqvg cigvYy‡Z 2wU, bvB‡Uªv‡Rb cigvYy‡Z 

7wU, Avevi A‡bK cigvYy Av‡Q hv‡Z kZvwaK B‡jKUªb Av‡Q|  

 

 

             nvB‡Wªv‡Rb  wnwjqvg    bvB‡Uªv‡Rb              †mvwWqvg 

 

wPÎ 1: K‡qKwU †gŠ‡ji B‡jKUªb web¨vm 

 

†Kvb cigvYyi wbw`©ó msL¨K B‡jKUªb H cigvYyi wewfbœ kw³¯Í‡ii wewfbœ AiweUv‡j wbw`©ó wbq‡g mw¾Z _v‡K| 

wewfbœ AiweUv‡j B‡jKUª‡bi m¾vB nj cigvYyi B‡jKUªb web¨vm|  

 

†evi Z‡Ë¡i Dci wfwË K‡i B‡jKUªb web¨v‡mi wbqg t  

(1) †evi ZË¡vbymv‡i B‡jKUªbmg~n Zv‡`i wbR wbR kw³ 

Abyhvqx wbDwK¬qv‡mi Pvwiw`‡K KZ¸‡jv Aby‡gvw`Z 

K¶c_ ev kw³ Í̄‡i cwiågY K‡i| GBiƒc kw³¯Íi‡K 

cÖavb kw³¯Íi e‡j| cÖ‡Z¨K cigvYy‡Z GKvwaK cÖavb 

kw³¯Íi we`¨gvb| Avcbviv c~‡e©B †R‡b‡Qb †h, cÖavb 

kw³¯—i¸‡jv‡K n Øviv wPwýZ Kiv nq| n = 1 n‡j 

1g kw³¯Íi ev K- ‡kj hv wbDwK¬qv‡mi me‡P‡q Kv‡Q 

Ae¯’vb K‡i| cieZ©x D”PZi kw³¯Íi¸‡jv h_vµ‡g 

2q kw³¯Íi ev L- ‡kj, 3q kw³ Í̄i ev M- ‡kj, 4_© 

 

cvV-3.5 

H 
He N 

Na 
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kw³¯Íi ev N- ‡kj BZ¨vw`| wbDwK¬qvm †_‡K cieZ©x 

†kj¸‡jvi ỳiZ¡ µgv¤‡̂q e„w× †c‡Z _v‡K| 

wPÎ 2: cigvYyi kw³¯—‡ii web¨vm 

(3) wbDwK¬qv‡mi me‡P‡q wbKUZg †kjwU me‡P‡q Kg kw³m¤úbœ| `yiZ¡ hZ ev‡o, †kj ZZ kw³ m¤úbœ nq| 

B‡jKUªb me©̀ v Kg kw³m¤úbœ ¯—‡i Ae¯’vb K‡i| Z‡e, kw³ †kvl‡Yi gva¨‡g D”P kw³ m¤úbœ ¯Í‡i †h‡Z 

cv‡i|  

 

(4) cÖwZwU †k‡j me©vwaK 2n2 msL¨K B‡jKUªb (n = 1, 2, 3 ..............) _vK‡Z cv‡i| 

 GB m~Îvbymv‡i,  

 1g †k‡j (K- †kj) A_©vr n=1 †k‡j m‡e©v”P B‡j±ªb aviY ¶gZv    2n2
 = 2×12= 2 wU  

 2q †k‡j (L- †kj) A_©vr n=2  " " " "      2n2
 = 2×22= 8 wU  

 3q †k‡j (M- †kj) A_©vr n=3  " " " "      2n2
 = 2×32= 18 wU 

 4_© †k‡j (N- †kj) A_©vr n=4  " " " "      2n2
 = 2×42= 32 wU 

 5g †kj †_‡K D”PZi †kj ¸‡jvi †ÿ‡Î G wbqg Avi cÖ‡hvR¨ nq bv| 

 

mviYx 5.2t K‡qKwU †gŠ‡ji Kÿc‡_ ev kw³ Í̄‡i B‡jKUªb web¨vm 

 

wewfbœ †k‡j B‡jKUª‡bi msL¨v 

cvigvYweK 

msL¨v 

†gŠj K L M N 

1 H 1    
2 He 2    
3 Li 2 1   
4 Be 2 2   
5 B 2 3   
6 C 2 4   
7 N 2 5   
8 O 2 6   
9 F 2 7   
10 Ne 2 8   
11 Na 2 8 1  
12 Mg 2 8 2  
13 Al 2 8 3  
14 Si 2 8 4  
15 P 2 8 5  
16 S 2 8 6  
17 Cl 2 8 7  
18 Ar 2 8 8  
19 K 2 8 8 1 
20 Ca 2 8 8 2 

 

B‡jKUªb cÖ_‡g wb¤œZi kw³¯Í‡i cÖ‡ek K‡i| c‡i Av‡¯Í Av‡¯Í cieZ©x D”PZi kw³¯Í‡i cÖ‡ek K‡i| 1 †_‡K 18 

cvigvYweK msL¨v wewkó †gŠjmg~n A_©vr nvB‡Wªv‡Rb (H) †_‡K AvM©b (Ar) ch©šÍ GB wbqg †g‡b P‡j| wKš‘ 

cvigvYweK msL¨v 19 A_©vr cUvwmqvg (K) A_ev Zvi AwaK cvigvYweK msL¨v wewkó †gŠ‡ji cigvYyi B‡jKUªb 

web¨v‡mi mgq Z…Zxq kw³¯Íi cy‡ivcywi c~Y© bv n‡q PZz_© kw³¯Í‡i B‡jKUªb cÖ‡ek K‡i| †Kb Ggb nq ej‡Z 
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cvi‡eb wK? Dc‡ii mviwY‡Z cUvwmqvg I K¨vjwmqv‡gi B‡jKUªb web¨vm jÿ¨ Kwi| m~Îvbyhvqx cUvwmqv‡gi Z…Zxq 

†kj M- †k‡j 9wU Ges K¨vjwmqv‡gi 10wU B‡jKUªb _vKvi K_v| wKš‘ Zv bv n‡q cUvwmqv‡gi M- †k‡j 8wU I 

PZz_© †kj N- †k‡j 1wU Ges K¨vjwmqv‡gi †ÿ‡Î M- †k‡j 8wU I N- †k‡j 2wU K‡i B‡jKUªb i‡q‡Q| Gi KviY 

ni cÖwZwU cÖavb kw³¯Íi (orbit) Avevi GK ev GKvwaK Dckw³¯Í‡i (orbital) wef³| PZz_© kw³¯Í‡ii †Kv‡bv 

GKwU  Dckw³¯Í‡ii kw³ Z…Zxq kw³¯Í‡ii GKwU Dckw³¯Í‡ii kw³ A‡cÿv Kg| ZvB Giæc NUbv N‡U| 

cÖavb kw³¯Í‡ii †h mKj Dckw³¯Íi i‡q‡Q †m¸‡jv‡K s, p, d I f BZ¨vw` bv‡g wPwýZ Kiv nq| cÖwZwU 

Dckw³¯Í‡ii m‡e©v”P B‡jKUªb aviY ÿgZv i‡q‡Q| †hgb-s Dckw³¯Í‡ii aviY ÿgZv 2, p Dckw³¯Í‡ii 6, d 

Dckw³¯Í‡ii 10 Ges f Dckw³¯Í‡ii 14| 

1g kw³¯Í‡ii (K- ‡kj) Dckw³¯Íi 1 wU hv‡K 1s e‡j| 

 

                                 1g cÖavb kw³¯Íi 

GLv‡b  1s 
                                    Dckw³¯Íi 

  

2q kw³¯Í‡ii (L- †kj)  Dckw³¯Íi 2 wU : 2s, 2p  
3q kw³¯Í‡ii (M- †kj) Dckw³¯Íi 3 wU : 3s ,3p, 3d  

4_© kw³¯Í‡ii (N- †kj) Dckw³¯Íi 4 wU :  4s, 4p, 4d, 4f  
 

cigvYy‡Z B‡jKUªb web¨v‡mi mgq B‡jKUªbmg~n Zv‡`i wewfbœ AiweUv‡j kw³i wb¤œµg †_‡K D”Pµg Abymv‡i 

cÖ‡ek K‡i| cÖ_‡g wb¤œkw³i AiweUv‡j B‡jKUªb cÖ‡ek K‡i AiweUvjwU‡K c~Y© K‡i, Zvici µgvš̂‡q D”Pkw³i 

AiweUvj B‡jKUªb cÖ‡ek K‡i I c~Y© nq| AiweUvjmg~‡ni kw³i µg wb¤œiƒc : 

1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p,5s,4d, 5p,6s,4f,5d,6p,7s,5f,6d,7p I 8s 
 

AiweUvjmg~‡ni kw³i µg AbymiY K‡i| Avgiv cUvwmqvg K(19) I ¯‹¨vwÛqvg Sc(21) Gi B‡jKUªb web¨vm 

wb¤œiæ‡c †`Lv‡Z cvwi t 

K(19)         1s2 2s2 2p6 3s2 3p6 3d0 4s1
 

Sc(21)         1s2 2s2 2p6 3s2 3p6 3d1 4s2 

AiweUvjmg~‡ni kw³i µ‡g jÿ¨ Ki‡j †`Lv hvq ‡h, 

4s AiweUv‡ji kw³ 3d AiweUv‡ji kw³i †P‡q Kg, 

ZvB cUvwmqv‡gi me©‡kl ev 19Zg B‡jKUªbwU 3d 

AiweUv‡j bv wM‡q 4s AiweUv‡j ¯’vb K‡i wb‡q‡Q| 

wKš‘ ¯‹¨vwÛqv‡gi †ejvq wb¤œZi kw³¯Íi 4s AiweUvj 

c~Y© K‡i cieZ©x D”PZi kw³¯Íi 3d AiweUv‡j 

me©‡kl 21Zg B‡jKUªbwU cÖ‡ek K‡i‡Q| Kv‡RB 

cigvYymg~‡ni B‡jKUªb web¨v‡mi †ÿ‡Î 

AiweUvjmg~‡ni kw³i µg g‡b ivLv LyeB Riæix| 

AiweUvjmg~‡ni kw³i µg g‡b ivLvi Rb¨ cv‡ki 

QKwUi mvnvh¨ wb‡Z cv‡ib| 

 

wPÎ 3: wewfbœ kw³¯Í‡i B‡jKUªb cÖ‡e‡ki µg 

             

cigvYymg~‡ni B‡jKUªb web¨vm †jLvi †ÿ‡Î cÖavb kw³¯Í‡ii mKj Dckw³¯Íi‡K cvkvcvwk †jLv DwPZ| 

D`vni‡Yi mvnv‡h¨ jÿ¨ Kwi : 
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Sc(21)         1s2 2s2 2p6 3s2 3p6 4s2 3d1   Gi cwie‡Z© 

Sc(21)         1s2 2s2 2p6 3s2 3p6 3d1 4s2
   Gfv‡e wjLv DwPZ | 

B‡jKUªb web¨v‡mi mvaviY wbq‡gi e¨wZµg: 

B‡jKUªb web¨v‡mi mvaviY wbq‡g †Kvb †Kvb †ÿ‡Î e¨wZµg NU‡Z †`Lv hvq ‡hgb, Cr I Cu| Cr I Cu Gi 

B‡jKUªb web¨vm jÿ¨ Kwi| 

 

Cr (24)         1s2 2s2 2p6 3s2 3p6 3d5 4s1
     

Cu (29)         1s2 2s2 2p6 3s2 3p6 3d10 4s1
   

 

mvaviYfv‡e †`Lv hvq †h, mgkw³m¤úbœ AiweUvjmg~n Aa©c~Y© n‡j ev m¤ú~Y©iƒ‡c c~Y© n‡j cigvYy AwaK w¯’wZkxj 

nq| A_©vr np3, nd5, nd10, nf7 
I nf14 web¨vm me‡P‡q myw¯’Z nq| G Kvi‡YB Cr I Cu Gi web¨v‡m ¯v̂fvweK 

wbq‡gi e¨wZµg N‡U| A_©vr d10s1  d5s1 B‡jKUªb web¨vmwewkó †gŠjmg~n AwaKZi ¯’vqx nq|  

 

 

mvi-ms‡¶c :  

 GKwU †gŠ‡ji cvigvYweK msL¨v hZ A_©vr Zvi wbDwK¬qv‡m hZwU †cÖvUb _v‡K, wVK ZZwU B‡jKUªb Zvi 

evB‡ii K¶c‡_ ev kw³¯Í‡i _v‡K| 

 †evi ZË¡vbymv‡i B‡jKUªbmg~n Zv‡`i wbR wbR kw³ Abyhvqx wbDwK¬qv‡mi Pvwiw`‡K KZ¸‡jv Aby‡gvw`Z 

K¶c_ ev kw³ Í̄‡i cwiågY K‡i| GBiƒc kw³¯Íi‡K cÖavb kw³¯Íi e‡j|  

 wbDwK¬qv‡mi me‡P‡q wbKUZg kw³¯Íi ev †kjwU me‡P‡q Kg kw³m¤úbœ| 

 B‡jKUªb cÖ_‡g wb¤œZi kw³¯Í‡i cÖ‡ek K‡i| c‡i Av‡¯Í Av‡¯Í cieZ©x D”PZi kw³¯Í‡i cÖ‡ek K‡i| 

 cÖwZwU †k‡j me©vwaK 2n2 msL¨K B‡jKUªb (n = 1, 2, 3 ..............) _vK‡Z cv‡i| 

 cÖavb kw³¯Í‡ii †h mKj Dckw³¯Íi i‡q‡Q ‡m¸‡jv‡K s, p, d I f BZ¨vw` bv‡g AvL¨vwqZ Kiv nq|  

 mgkw³m¤úbœ AiweUvjmg~n Aa©c~Y© n‡j ev cwic~Y© n‡j cigvYy AwaK w¯’wZkxj nq| 

 

 

cv‡VvËi g~j¨vqb-3.5 

mwVK DË‡ii cv‡k wUK () wPý w`b| 

1. cigvYyi †h †Kvb cÖavb kw³¯—‡i B‡jKUª‡bi aviY ¶gZv KZ? 

 (K) 2n2 (L) 3n2  
(M) 5n2 (N) 6n2 

2. †KvbwU K¨vjwmqv‡gi B‡jKUªb web¨vm ? 

 (K) 2, 8, 1 (L) 2, 8, 8, 1 
(M) 2, 8, 8, 2 (N) 2, 8, 10 

 3. 

 

 

wP‡Î †Kvb †gŠ‡ji B‡jKUªb web¨vm †`Lv‡bv n‡q‡Q ? 

 (K) Na (L) Mg 
(M) Ca (N) K  

4. wb‡Pi Z_¨mg~n j¶ Ki“b- 

 i.   cÖavb kw³¯Íimg~n‡K mvaviYZ kw³ †mj (energy shell) ejv nq|   

 ii.  wbDwK¬qv‡mi wbKUZg †kjwU me‡P‡q †ekx kw³m¤úbœ| 

 iii. B‡jKUªb me©̀ v Kg kw³m¤úbœ ¯Í‡i Ae¯’vb K‡i| 
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wb‡Pi †KvbwU mwVK ? 
 (K) i (L) i I iii (M) ii I iii (N) i, ii I iii 

 

P~ovš— g~j¨vqb 

 

m„Rbkxj cÖkœ-1 

A GKwU bgybv †gŠj hvi kw³¯Í‡i B‡jKUªb web¨vm wb¤œiæc : 

                       K L      M  N 
A (19) 1s2

 2s2 2p6
 3s2 3p63d0

 4s1
 

                                            2 8       8  1  
K. B‡jKUªb web¨vm wK ? 1 

L. cigvYyi Z…Zxq kw³¯Í‡i m‡e©v”P B‡jKUªb aviY ÿgZv KZ ?  2 

M. DÏxc‡K D‡jøwLZ A †gŠ‡ji me©‡kl B‡jKUªbwU 3d -†Z bv cÖ‡ek K‡i 4s AiweUv‡j cÖ‡ek K‡i †Kb? 

e¨vL¨v Kiæb|  3 

N. DÏxc‡K D‡jøwLZ †gŠjwUi B‡jKUªb web¨v‡m †evi g‡W‡ji ¸iæZ¡ we‡kølY Ki“b| 4 

 

m„Rbkxj cÖkœ-2 

mvbwR`vi evev imvqb cov‡bvi mgq wk¶v_x©‡`i D‡Ï‡k¨ ej‡jb, Rb Wvëb‡K AvaywbK imvq‡bi RbK ejv nq| 

Zvi cigvYyev‡` cigvYy‡K AwefvR¨ aiv nq| wKš‘ cieZx©‡Z wewfbœ cix¶vq cÖgvwYZ nq †h, cigvYy‡K AviI 

m~¶KwYKvq wef³ Kiv m¤¢e, hv Wvë‡bi cigvYyev‡`i mxgve×Zv cÖKvk K‡i| weL¨vZ weÁvbx bxjm& ‡evi G 

m¤ú‡K© GKwU DbœZ g‡Wj cÖ̀ vb K‡ib|  

K. †gŠwjK KwYKv Kx? 1 

L. cigvYyi †gŠwjK KwYKv¸‡jv wKfv‡e Ae¯’vb K‡i wPÎ Øviv †`Lvb| 2 

M. DÏxc‡K D‡jøwLZ m~² KwYKv mg~‡ni eY©bv w`b| 3 

N. DÏxc‡K Av‡jvwPZ †evi g‡W‡ji cȪ —vemg~n we‡kølY Ki“b| 4 

 

m„kbkxj cÖkœ -3  

dvnwg`v Zvi wk¶‡Ki wbKU cigvYyi MVb I Gi KwYKvmg~n m¤ú‡K© Rvb‡Z PvB‡j wZwb cigvYy m¤ú‡K© wewfbœ 

weÁvbxi gZev` e¨vL¨v K‡ib| iv`vi‡dv‡W©i cigvYyi MVb eY©bv Ki‡Z wM‡q e‡jb †h, GwU cigvYyi MVb m¤ú‡K© 

mwVK wb‡`©kbv w`‡jI Gi wKQz mxgve×Zvi Kvi‡b GwU MÖnY‡hvM¨Zv nvivq| cieZ©x‡Z bxjm †evi cigvYyi MV‡bi 

DbœZ GKwU g‡Wj cÖ̀ vb K‡ib|  

K. AvB‡mv‡Uvc ej‡Z Kx †ev‡Sb? 1 

L. aYvZœK I FYvZœK †gŠwjK KwYKvi eY©bv w`b|  2 

M. DÏxc‡K DwjøwLZ iv`vi‡dv‡W©i g‡W‡ji mxgve×Zvmg~n Av‡jvPbv Kiæb| 3 

N. DÏxc‡K cÖ̀ Ë †evi g‡WjwU me©vwaK MÖnY‡hvM¨ cvigvYweK g‡Wj- Avcbvi gZvgZ we‡kølY Kiæb| 4 

 

 

DËigvjv 

cv‡VvËi g~j¨vqb-3.1 :   1| L 2| M 3| L 4| N  

cv‡VvËi g~j¨vqb-3.2 :   1| L  2| M  3| N  4| M 

cv‡VvËi g~j¨vqb-3.3 :   1| M  2| K  3| L  4| K  5| L      
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cv‡VvËi g~j¨vqb-3.4 :   1| K  2| L  3| K  4| N 

cv‡VvËi g~j¨vqb-3.5 :   1| K  2| M  3| N  4| L    


