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mod¾:h − wjldYfha bvla ,nd.kakd øjHh  

mrudKqj − mod¾:h fnodf.k hdfïos ;jÿrg;a fnosh fkdyels wxY=jla ,efnk nj w;S; u;h úh. fuu  
wxY=j mrudKqj f,i kï lf,a äfudal%sgia úisks. 
 

fcdaka fvda,agka úiska mrudKql jdoh bosßm;a lrk ,os.  mrudKql jdofha uq,sl ms,s.eksï my; mßos fõ. 

1. mod¾:fha ;ekqï tallh jkafka ;jÿrg;a fnod fjka l, fkdyels mrudKqjhs.  
2. mrudKq ueùu fyda úkdY lsßu isÿ l, fkdyel.    
3. tlu uQ,øjHfha mrudKq i¾j iu jk w;r fjkia uQ,øjH j, mrudKq tlsfklg fjkia fú. 

4. úúO uQ, øjHj, mrudKq ir, mQ¾K wkqmd; j,ska ixfhdackh ú wKq idohs. 

fvda,agkaf.a mrudKql jdoh i|yd ixfYdAOk 
1. Wm mrudKql wxY= f,i bf,lafg%dAk kshqfg%dAk yd fm%dAfgdak j, meje;au ue; ld,skj fidhf.k we;s ksid 

mrudkqj ;j ÿrg;a fnosh fkdyels wxY= f,i ie,lsu ksrjoH fkdfú.   
 

2. iajNdúl úlsrKYs,S l%shdj,sfhaoS yd kHIAGsl m%;sl%shd j,os we;ï uq,øjH fjk;a uq,øjH j, mrudKq njg m;a 
jk nj fidhd f.k we;. tu ksid mrudKq ueúu fyda úkdY lsßu l, fkdyel hkak ksrjoH fkdfú.    

𝑈 ⟶ 𝑇ℎ90
234

92
238 +  𝐻𝑒             (𝛼 𝑑𝑒𝑐𝑎𝑦)2

4  

𝑇ℎ90
234  ⟶ 𝑃𝑎91

234 +  𝑒            (𝛽 𝑑𝑒𝑐𝑎𝑦)−1
0  

 
3. iuia:dksl j, meje;au fya;= fldg f.k tlu uq,øjHfha mrudKq i¾j iu hk u;h neyer jk nj fmkajd os 

we;.  

𝐻1
1  𝐻1

2  𝐻1
3  

Protium Deuterium Tritium 

4. úúO mrudKq ir, mq¾kj ixfhdackh ú wKq idohs hkak ;rula ÿrg i;H fú. kuq;a iqlafrdaia jeks wKq ie,l= úg 
by; u;h neyer jk nj fmkajd os we;. 

𝐶12𝐻22𝑂11  iqlafrdaia 

mod¾:fha úoHq;a iajdNdjh 
1. ùÿre fyda ma,diaála |vq lene,a,la fiao fros lvlska msi oeuq úg wdfrdamkh ùu.  
2. mod¾:h ;=,ska úoHq;h ikakhkh ùu.  

3. ødjKhla ;=,ska úoHq;h heúfuka bf,lafg%dAv u; mod¾:fha úúO úm¾hdi isÿùu.  
4. úoHq;a fldaIhl isÿjk ridhksl úm¾hdi ksid úoHq;a Odrdjla ,nd .; yels ùu.   

 

remfha oelafjk wdldrfha lDlaia k<hl hïlsis jdhqjla ;nd fofl,jr iú lrk ,o bf,lafg%dAv folla yryd ;rï 
úYd, ir, Odrd úNj wka;rhla fhdohs.  
iudkH msvkfhaos lsisÿ fjkila isÿ fkdjk w;r l%ufhka msvkh wvq lrf.k hdfïos úúO wjia:d j, úúO os,shqï 
we;sfõ.  
msvkh b;du;a wvq w.hlos lef;davfha iDK w.%h isg wefkdavh Ok w.%h foig .uka lrk ir, f¾Çh lsrK úfYAIhla 
we;sfõ' fïjd lef;dav lsrK f,i yeoskafõ.  

 

 

 

 

 

 
 

𝐶𝑙17
35  𝐶𝑙17

37  

lef;davh wefkdavh 

lef;dav lsrK 

pqIK fmdïmhg 
úYd, úNj wka;rh 
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lef;dav lsrK .uka ud¾.fha ;enq jia;=jl meyeos,s pdhdjla ùÿrej u; osia fõ.  
lef;dav lsrK ir, f¾Çhj .uka lrk ksidh 

 
lef;dav lsrK .uka ud¾.fha úoHq;a lafIA;%hla ;enq úg lef;dav lsrK Ok w.%h foig W;al%ukh fõ . 
lef;dav lsrK iDK wdfrdams; fõ 

 

lef;dav lsrK .uka ud¾.fha pqïNl lafIA;%hla ;enq úg lef;dav lsrK lafIA;%hg ,ïNl osYdjg  
W;al%ukh fõ.
lef;dav lsrK wdfrdams; fõ  

 

 
lef;dav lsrK .uka ud¾.fha l=vd yn,a illa ;nd lsrK .eáug ie,eiajq úg yn,a il p,s;hla olajhs.   
lef;dav lsrK wxY= j,g .uH;djhla we; tkï ialkaOhla mj;s 
 

 

 

 
lef;dav lsrK we;slsßfïos wj;, lef;davhla Ndú;d l, úg lsrK tla ,laIHlos yuqfõ.    

lef;dav lsrK lef;davhg ,ïNlj msgfõ 

 

 

 

lef;dav lsrK hï jia;=jla u; .egqkq úg tys WIAK;ajh by, hhs.   
 
lef;dav lsrK hï lsis b,lalhl .eáug ie,eiaúfuka laIkslj keje;ajq l, bka 𝑋 lsrK ksl=;a fõ. 
 

 

 

 

 

 

 

 

• lef;dav lsrK uq,ajrg fidhd .;af;a cq,shia ma,l¾ úisks.  

• kuq;a fuu lsrK iDK wdfrdms; wxY= j,ska iukaú; nj fidhd.;af;a ú,shï lDlaia úisks.  

• fca fca f;dïika úiska fuu wxY= j, e/m wkqmd;h fidh .;a w;r tu wkqmd;h k,fha we;s jdhqj 
fyda lef;davfha iajNdjh u; rod fkdmj;sk nj ksßlaIkh lrk ,os.  

• ta wkqj ish¨ mod¾: j,g fmdÿ fuu wxY=j bf,lafg%dAKh f,i kï lrk ,os. 
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remfha oelafjk mßos isÿre iys; lef;davhlska lef;dav lsrK ,nd .eksfïos lef;dvhg msgqmi tkï wefkdvhg úreoaO 
mi lef;dvfhka bj;ag .uka lrkak jq lsrK úfYAIhla we;s jk nj f.da,aâiaghska fidhd.kakd ,os.  

fuu lsrK úoHq;a yd pqïNl lafIA;% j,os lef;dav lsrK W;al%uKh jQ osYdj, g m%;súreoaO osYdj,g W;al%uKh fõ. tkï 
fusjd Ok wdfrdams; fõ.  

fuu lsrK j, .=K k,h u; we;s jdhqj u; r|d mj;s. fuu lsrK j, e/m wkqmd; lef;dav lsrK j, tu w.hg jvd 
l=vd jk w; by,u e/m wkqm;hla ,efnkafka k,h ;=, we;s jdhqj H jk úgh. 
 
 

 

 

 

 

bf,lafg%dK mqäul ma,ï j,g;a Ok wdfrdams; fldgi mqäul wfkla >k fldgig;a iudk lrñk f;dïika úiska ma,ï 
mqäï wdlD;sh fhdackd lrk ,os. fuysos Ok wdfrdamkh Wodisk úug m%udkj;a ;rï iDK wdfrdams; bf,lafg%dAK we;s nj 
Wml,amkh lrk ,os. 

 

 

úlsrkYs,s;djh uq,skau fidhd .kq ,enqfõ fykaß fnlr,a úisks. mrudKqfõ isÿjk iajhx úNdckhla fya;=fjka tlsfklg 
fjkia lsrK úfudapkh ùu fuysos isÿfõ.  fuu ixisoaèfhaos lsrK j¾. ;=kla úfudapkh jk nj ro¾m¾â úiska fidh .kq 

,enq w;r tajd we,a*d(𝜶), îgd(𝜷),  .eud(𝜸) f,i kï lrk ,os. 
 
 

 

 

 

 

 

j¾.h úl,am ku wdfrdamKh 

we,a*d 
α yS,shï kHIaá 𝐻𝑒2

4 2+ +2 

îgd 
β bf,lafg%dak 𝑒−1

0  -1 

.eud 
γ 

by< Yla;sfhka hq;a 
úoHq;a pqïnl ;rx. 

0 

isÿre iys; lef;davh 

wefkdavh 

lef;dav lsrK Ok lsrK 

lef;dav lsrK we;sùfïos bf,lafg%dAK bj;a úu ksid we;sjk Ok whk j,ska Ok lsrK we;sjk nj m%ldY 
lrk ,os. fï wkqj mrudKqj ;=, Ok wdfrdams; wxY= o ;sfnk nj fuhska ;yjqre úh. fuu wxY=  fm%dAfgdAk 

f,i kï lrk ,os. 
 

Ok wdfrdams; >k 
m%foaY  

bf,lafg%dAK 

;+ks r;%x  
;yvqj 

we,a*d 
wxY= 

 

úlsrKYs,S uq,øjHh 

_ 

+ 

γ 

α 

β 
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úlsrKYS,s m%Njh 

mer*ska bà 

.hs.¾ udmlh  

 

 
 
 
 
úlsrKYs,S m%Njhlska ksmofjk 𝛼 lsrK ;=ks f,day ;yvqjlg jeosug ie,eiaúfuka tu wxY= ;yvqj yryd .uka lsßu 
ro¾m¾â m%uqL .hs.¾ udiavka úiska  ksßlaIKh lrk ,os. 

 

 
ro¾m¾â úiska l, fuu fidhd.eksu ksid ma,ï mqäï wdlD;sh bj;a úh. by; ksßlaIK u.ska meyeos,s lf,a mrudkqfõ 
ialkaOh;a Ok wdfrdamkh;a l=vd fldgilg idkaø ú kHIAGshla f,i flakaø .; ú we;s njhs. 
 

ro¾*¾â úiska kHIAGsh ;=, ialkaOhla iys; wdfrdamkfhka f;dr wY=jla we;s njg fhdackd lrk ,oS'  
úlsrKYS,s m%Njhlska ksl=;a jk α lsrK fnr,shï fj;g jeoSug ie,eiajq úg jvd jeä Yla;shla we;s lsrK úfYaIhla 
ksl=;a jk nj fidhd.kakd ,os' wdrïNfhaoS fuu lsrK 𝛾 lsrK f,i is;=jo fuu lsrKj, iuyr .=K lsrK j,g jvd 
fjkia úh' kuq;a fuu lsrK úksúo hdfï n,h jeä wdfrdamkhlska f;dr nj fidhd .kakd ,oS' tfiau fuu lsrK mer*ska 
bà j,g jeosug ie,eiajq úg fm%dafgdak msglrk njfidhd .kakd ,os' 1932 oS fpâúla úiska fnr,shï j,ska msg lrk 
úlsrkh kshqfg%dakh f,i kï lrk ,oS'  

𝐻𝑒2
4 + 𝐵𝑒4

9 → 𝐶6
12 + 𝑛0

1  
 
 
 
 
 
 
 
 
 
mrudKqfõ wrh o< jYfhka 50 𝑝𝑚 isg 250 𝑝𝑚 olajd msysghs. kHIAGsfha wrh muK 5 × 10−3 𝑝𝑚 fõ. mrudKqfõ 
ialkaOhg uq¨uqkskau odhl jkafka kHIAGshhs. kHIAGshg b;d by, >k;ajhla we; .   

kHIAGsh fm%AfgdAk kshqfg%dAk yd fjk;a wxY= j,ska ieos we; . fïjd fmdÿfõ kshqla,sfhdak f,i yÿkajhs. 
 

 bf,lafg%dakh fm%dafgdakh kshqfg%dakh 

wxY=fõ ixfla;h 
 𝑒−1

0  , 𝑒 𝑝, 𝑝1
1  𝑛, 𝑛0

1  

wxY=fõ ialkaOh/kg 
 

9.109 x 10-31 1.6726 x 10-27 1.6749 x 10-27 

wxY=fõ idfmalaI ialkaOh 1/1840 1 1 

wxY=fõ wdfrdamKh/C 
 

-1.602 x 10-19 1.602 x 10-19 0 

wxY=fõ idfmalaI wfrdamKh -1 1 0 

úia;r lDlaia yd f;dïika úiska 
fidhd .kakd ,os 

ro¾m¾â yd udiavka úiska 
fidhd .kakd ,os 

peâúla úiska fidhd .kakd 
,os 

 

f,day ;yvqj u;a m;s; jk α wxY= j,ska úYd, fldgila ;yvqj yryd W;al%uKhlska f;drj .uka lrhs. 
b;d iqM fldgila iqM fldaK j,ska W;al%uKh fõ.  
Bg;a jvd iqM fldgila uyd fldaK j,ska W;al%uKh fõ.   
b;du;a iqM fldgila wdmiq yeß .uka lrhs. 

tlu uq,øjHfha iudk fm%dAfgdAk .kkla yd fjkia kHqfg%dAk .kkla we;s mrudKq iuia:dksl kï fõ. tkï 
iuia:dkslj, mrudKq l%uxl iudk jqj;a ialkaO l%udxl fjkia fõ.   
 

hï ksYAÑ; fm%dAfgdAk .kkla yd kHqfg%dAk .kkla iys; mrudKqjla kHIAGshla whkhla fyda wKqjla 
kshqla,hsvhla f,i yeoskafõ. 

iajdNdúl j mj;akd ia:dhS kshqla,hsv 
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wefkdavh yd lef;davh 

ksheosh 

pqïNl lafIA;%h 

udmlh 

pqIk fmdïmh 

ixfõolh 

.kklh

 

 

iuia:dksl j, mefj;au ialkaO fNAo udkhlska ;yjqre lr .; yel. fuysos uq,øjHhlg we;s  iuia:dksl .kk;a tajdfha 
idfmalaI iq,N;djh;a uek .; yelsh. 
 
 

 

 

 

1. my; j.=j mqrjkak  

 
 

2. fl%dañhï ys iuia:dksl y;rla we;. tu iuia:dksl j, ialkaO l%udxl ms<sfj,ska 50, 52, 53, 54  yd tajdfha 

idfmalaI iq,N;d ms<sfj,ska 4.3%, 83.8%, 9.5%, 2.4% fõ. fl%dañhï ksheosfha uOHkH id. m. ia. fidhkak. 
  

3. bßähï ys iuia:dksl folla we;. fïjdfha ialkaO l%udxl ms<sfj,ska 191 yd 193 fõ bßähï yS uOHkH id. m. ia. 

192.23 kï iuia:dksl j, idfmalaI iq,N;d fidhkak.    
 

4. 𝑃𝑏 f,dayh Yla;su;a lsÍu i|yd 𝑆𝑏 yd ñY% lr ñY% f,dayhla idohs. fuu ñY% f,dayfhka  iEÿ Wkavhl 𝑆𝑏 

m%;sY;h  1% fõ. 𝑆𝑏 iuia:dksl folla mj;S. 
a. iuia:dksl y÷kajkak.  
b. my; j.=j mqrjkak.  

 bf,lafg%dakh fm%dafgdakh kshqfg%dakh  
idfmalaI ialkaOh    
idfmalaI wdfrdamkh     

 

 
fm%dafgdak kshqfg%dak bf,lafg%dak wdfrdamkh 

mrudKql 
l%udxlh 

ialkaO 
l%udxlh 

ixfÄ;h 

A 19 21 19     

B 20   0  40  

C    +1 11 23  

D 6 6  0    

E 92   0  235  

F 6  6   13  

G  16  -2 16   

H       𝐴13
27 𝑙3+ 

mrudKq l%uxlh  Z    ialkaO l%udxlh  A 

wdfrdamkh  e    mrudKq .kk  x 
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c. id. m. ia. y÷kajkak. 

d. 𝑆𝑏 j, iuia:dksl yd iq,N;d 𝑆𝑏51
121 , 57.21% ;  𝑆𝑏51

123 , 42.79%  fõ kï ksheosfha uOHkH id. m. ia. 

fidhkak. 
 

5.  
a. wekaáuks yS id m ia 121.75 fõ. fuu j.ka;sh meyeos,s lrkak. 
b. X, Y yd Z y÷kd.kak.  

 
 𝑇ℎ90

232                𝑋                    𝑌                    𝑍 
 

6. ldnka vfhdlaihsâ idïm,hl 100% la 𝐶6
12  ;sfí. Tlaiscka ys wvx.= iuia:dksl 𝑂28

16 , 𝑂28
18  jk w;r ujq, 

wkqmd;h ms<sfj,ska 4: 1 fõ. ldnka vfhdlaihsâ idïm,fha uOHkH id. m. ia. fidhkak. 

   
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

α wxY = 
 

β wxY = 
 

β wxY = 
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lsishï uQ,øjH mrudkqjl fldmuk bf,lafg%dAk .kkla mj;so hkak;a kHIAGsh jgd tajdfha msysáu;a ms,sn|j idlaIS 
imhk m%Odk m%Nj folls. tajd kï 

1. whkslrK Yla;s. 
2. mrudKql j¾Kdj,s.  

 

 

 
 
 
 
yhsv%cka isg Tlaiscka olajd jQ uq,øjHj, wkqhd; whkslrk Yla;ska my; j.=fõ olajd we;. tfiau  ldnka" Tlaiscka 
yd f*dia*ria hk uq,øjHj, wkqhd; whkslrk Yla;s m%ia:dr o olajd we;. 

  1 2 3 4 5 6 7 8 

H 1312               

He 2372 5250             

Li 520 7297 11810           

Be 899 1757 14845 21000         

B 800 2426 3659 25020 32820       

C 1086 2352 4619 6221 37820 47260     

N 1402 2855 4576 7473 9442 53250 64340   

O 1314 3388 5296 7467 10987 13320 71320 84070 

 

ldnka" Tlaiscka yd f*dia*ria hk uq,øjHj, wkqhd; whkSlrK Yla;s m%ia;dr 

 

 

 

 

 

  

 

 

 

 

 

 

 
by; oelajq o;a; wOHkfhka my; lrekq wkdjrkh fõ. 

1. fok ,o mrudkqjl we;af;a hï ksYAÑ; wkqhd; whkslrK Yla;s .kkla muks.  
2. ieu uq,øjHlu wkqhd; whkslrK Yla;s l%ufhka jeäfõ.  

3. ´keu uq,øjHlu wkqhd; whkslrK Yla;s l%ufhka jeäú f.dia tla wjia:djl wkqhd; whkslrK Yla;s 
folla w;r is>% jeäúula fmkajhs.   

fï wkqj whkslrK Yla;s o;a; u.ska my; lrekq wkdjrkh fõ.  

1. mrudkqjl we;s uq¨ bf,lafg%dAk .kk.   

jdhquh ;;ajfha mj;sk mrudKq ujq,hlska thg ,sys,aju ne|s we;s bf,lafg%dAk ujq,hla bj;a lr jdhquh 
;;ajfha mj;sk tal Ok whk ujq,hla ieosug wjYH Yla;sh m%:u whkslrk Yla;sh kï fõ.  

𝐴(𝑔)  →   𝐴(𝑔)
+ + 𝑒 

 
 jdhquh ;;ajfha mj;sk tal Ok whk ujq,hlska thg ,sys,aju ne|s we;s bf,lafg%dAk ujq,hla bj;a lr 

jdhquh ;;ajfha mj;sk oaú;aj Ok whk ujq,hla ieosug wjYH Yla;sh fojk whkslrk Yla;sh kï fõ. 

𝐴(𝑔)
+  →   𝐴(𝑔)

2+ + 𝑒 

 
 
 

ldnka j, wkqhd; whkslrk 
Yla;s m%ia:drh fuys oelafõ. 
whkslrk Yla;s yhla we;.  

Tlaiscka j, wkqhd; whkslrk 
Yla;s m%ia:drh fuys oelafõ. 
whkslrk Yla;s wgla we;.  

f*dia*ria j, wkqhd; whkslrk 
Yla;s m%ia:drh fuys oelafõ. 
whkslrk Yla;s myf,djla we;.  
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2. tu b,lafg%dAk Yla;s uÜgï j, msysgd we;s nj.  
3. Yla;s uÜgï ;jÿrg;a Wm Yla;s uÜgï j,g fnfok nj.   

4. Yla;s uÜgï yd Wm Yla;s uÜgï j, we;s bf,lafg%dAk .kk. 

 

wdf,dalh yd úlsrK (úoHq;a pqïnl lsrK) 
wNHdjldYh yryd Yla;sh iïfm%aIKh jkafka úoHq;a pqïnl ;rx. f,ig hs' tajdg úoHq;a flaIa;%hla yd pqïnl 
flaIa;%hla we;' tu flaIa;% fol tlsfklg ,ïn j msysghs' ish¨ úoHq;a pqïnl ;rx. ßla;hl § .uka lrk fõ.h" 
wdf,dalfha fõ.hg iudk fõ (3 × 108 𝑚𝑠−1)' 
 

úoHq;a pqïnl ;rx.hl m%fõ.h, C 

 

úlsrK j, ;rx. iajdNdjh mukla ie,lsfuka tys .=K meyeos,s l, fkdyel. fuu úlsrK fmdafgdak f,i yªkajk 
Yla;s melÜ j,ska iukaú; nj ie,lsfuka tys .=K meyeos,s l, yels nj uelaia ma,dkala úiska fmkajdfok ,os.    
úoHq;a pqïNl ;rx. Yla;s melÜgq Odrdjla kï tla Yla;s melÜgqjl (fmdafgdakhl) Yla;sh, E 

 

 

 

 

 

 

fu u`.ska 

 

 

 
 
 
 
 
 
 

 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

𝐶 = 𝑓𝜆           𝜆 - ;rx. wdhuh  
               𝑓 - ixLHd;h  

𝐸 = ℎ𝑓              ℎ - ma,dkala ksh;h = 6.624 × 10-34 J s 

                                                   𝑓 - ixLHd;h  

                    

𝐸 =
ℎ𝐶

λ
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úoHq;a pqïnl j¾Kdj,sfha úúO mrdij,g wh;a lsrKj, m%fhdack 
 
f¾äfhda ;rx. (Radio wave) rEmjdyskS" .=jka úÿ,s udOH Tiafia ikaksfõok 

lghq;= i|yd fhfoa' 

 

f¾vd¾ ;rx. (Radar) .=jka yd kdúl moaO;sj, Ndú; flf¾' 

 

laIqø ;rx. (Microwave) laIqø ;rx. W÷kaj, l%shdldÍ;ajh fu u`.ska isÿ fõ' 

cx.u ÿrl:kj, Ndú; fõ' 

 

wfOdarla; ;rx. (Infrared) fN!; Ñls;ail m%;sldr lghq;=j, oS fhfoa'  

ÿria: md,l ix{d ksl=;a lsÍfï oS yd j¾Kdj,SlaI l%u u`.ska 

flfrk úYaf,aIK lghq;=j, oS Ndú; flf¾' 

 

oDYH ;rx. (Visible) oDIaáh" PdhdrEm Ys,amh fuu mrdifha ;rx. weiqßka isÿ fõ'  

j¾Kñ;sl úYaf,aIKfha oS fhfoa' 

 

mdrcïnq, ;rx. (Ultraviolet) 

 

úIîc keiSug" uqo,a fkdaÜgq wdosfha fhdod we;s ryiH ixfla; 

lshùug fhfoa'  

j¾Kdj,SlaI úYaf,aIKj, oS Ndú; flf¾' 

 

X - lsrK (X rays) X lsrK PdhdrEm .ekSu yd iaMál wdosfha jHqy yeoEÍfï oS Ndú; 

flf¾' 

 

γ - lsrK (Gamma rays) ms<sld i|yd m%;sldr lsÍfï oS Ndú; flf¾' 

 

 

ika;;sl j¾Kdj,s  
lsishï mrdihlg wh;a ish¨ ;rx. wdhduhlska hq;a j¾Kdj,s fufia ye|skafõ. iqÿ wdf,dalh m%siauhla ;=,ska hjd 
,nd.kakd j¾Kdj,sh ika;;sl j¾Kdj,shls. 
 
 
 
 
 
 
 
 
 
 
wika;;sl j¾Kdj,s 
lsishï mrdihlg wh;a hï hï ;rx. wdhduj,ska hq;a f¾Ld j,ska iefok j¾Kdj,s fufia ye|skafõ. tfiau fuu 
j¾Kdj,s f¾Ld j¾Kdj,s f,io ye|skafõ. tla tla uq,øjHh j,ska ,nd .kakd mrudKql j¾Kdj,s wika;;sl 
j¾Kdj,sfõ. 
 
 
wjfYdaIK j¾Kdj,sh 

iqÿ wdf,dalh 

osla isÿre 

m%siauh 

;srh 

ika;;sl j¾Kdj,sh 
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uq,øjH jdIAm j,g wdf,dal loïNhla jeáug ie,eiajq úg wjfYdAIkh fkdú ksheosh yryd meñfkk úlsrK msg 
lrhs. j¾Kdj,s udkhla Ndú;fhka fuu úlsrK úfNAokh lr Pdhdrem mg,hlg .;a úg mrudKql wjfYdaIK 
j¾Kdj,s ,efí. wjfYdaIK j¾Kdj, f¾Ld j,ska iukaú; wika;;sl j¾Kdj,shla fõ. 
 
 
 
 
 
 
 
 
 
 
 
 
úfudapk j¾Kdj,sh 
uQ,øjH jdIAm wêl WIAK;ajhlg m;a lsßfuka fyda iqÿiq úlsrKhlg md;% lsßfuka tys mrudKq ielUqkq wjia:djlg 
m;a lr mrudKqj,g Yla;sh imhk m%Njh bj;a l, úg hï ksYAÑ; ;rx. wdhdu j,ska hq;a úlsrK msg lrhs. 
j¾Kdj,s udkhla Ndú;fhka fuu úlsrK úfNAokh lr Pdhdrem mg,hlg .;a úg mrudKql úfudapk j¾Kdj,s 
,efí. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
yhsv%cka úfudapk j¾Kdj,sh 
yhsv%cka jdIAm úoHq;a l%uhlska W;af;ackh lr tys mrudKq ielUqkq wjia:djlg m;a lr mrudKqj,g Yla;sh imhk 
m%Njh bj;a l, úg hï ksYAÑ; ;rx. wdhdu j,ska hq;a úlsrK msg lrhs. j¾Kdj,s udkhla Ndú;fhka fuu úlsrK 
úfNAokh lr Pdhdrem mg,hlg .;a úg yhsv%cka úfudapk j¾Kdj,sh ,efí. f¾Ld j,ska iukaú; wika;;sl 

j¾Kdj,shla jk fuh my; mßos fõ.  
 
  
 

  

 

 

 

 

 

1. j¾Kdj,sh m%Odk fY%AKs mylska hqla; jk w;r fïjd ,hsudka, ndu¾, mdIka, n%ElÜ, *kaâia f,i yeoskafõ. 
2. tla tla f¾Ld ldKAvh wêl ;sj%;djhlska hq;= f¾Ldjlska wdrïN jk w;r ;rx. whduh flájk osYdjg 

;sj%;djh wvqfõ. tfukau ;rx. whduh flájk osYdjg f¾Ldfolla w;r ÿro wvqfõ. 

3. ,hsudka fY%AKsh mdrcïnq, m%foaYhg wh;a jk w;r ndu¾ fY%AKsh wh;a jkafka oDIH  m%foaYhghs. wfkl=;a 
fY%AKs wfOdArla; m%foaYhg wh;a fõ.   

n
du

¾
  

,
h
su
dk

a  

m
dI

k
a  

n
%El

Ü
  

*
k

aâ
i
a 

100 200 400 700 ∞ 

oDYH (Visible) 

 

mdrcïnq, (Ultraviolet) wfOdarla; (Infrared)  

 

λ/nm 

;srh 

m%siauh 

wika;;sl j¾Kdj,sh 

osla isÿre 

ksheosh 

wdf,dal 
loïNh 

jdhq jsi¾ck 
k<h 

wika;;sl j¾Kdj,sh 
;srh 

m%siauh 

osla isÿre 
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mrudKql j¾Kdj,s u.ska ,efnk f;dr;=re wdOdrfhka kHIAGsh jgd bf,lafg%dAk ieleiau ms,sn|j jeo.;a jdohla 
ks,aia fnda¾ úiska bosßm;a lrk ,os. tys uq,sl ms<s.eksï my; oelafõ.   

1. yhsv%cka mrudKqfõ bf,lafg%dAkh tys kHIAGsh flakaø lr .;a ksYAÑ;a jD;a;dldr .uka ud¾. j, fyj;a 
llaIj, .uka lrhs. 

2. hï llaIhl we;s bf,lafg%dAkhlg tu llaIhg wdfõksl Yla;shla we;. bf,lafg%dAkh tu llaIfha mj;sk 
;=re Yla;sh wjfYdAKhla fyda úfudapkhla isÿ fkdlrhs. 

3. bf,lafg%dAkhlg hï ksYAÑ; Yla;s m%udKhla wjfYdAKh lrf.k Bg msg;ska we;s llaIhlg .uka l, yels 
w;r hï ksYAÑ; Yla;s m%udKhla úfudapkh lr Bg we;=,;ska we;s llaIhlg .uka l, yel. tnª 

ixl%uKhla úug Yla;s uÜgï fol w;r Yla;s fjkig iudk Yla;s m%udkhla yqjudre úh hq;=h. 

 
fnda¾ jdoh Ndú;fhka yhsv%cka j¾Kdj,sh we;súu myod osh yel.    
yhsv%cka jdIAm úoHq;a l%uhlska W;af;ackh lr tys mrudKq ielUqkq wjia:djlg m;a l, úg yhsv%ckays m<uq Yla;s 
uÜgfï we;s bf,lafg%dAkh Yla;sh wjfYdAIKh lrf.k Bg by,ska we;s jvd jeä Yla;shlska hq;a Yla;s uÜgulg 
.uka lrhs. mrudKqj,g Yla;sh imhk m%Njh bj;a l, jydu bf,lafg%dAk uq,a Yla;s uÜgug fyda wvq Yla;s uÜgulg 
meñfka. fuysos Yla;s uÜgï fol w;r Yla;s fjkig iudk Yla;shla msglrhs. fuu Yla;sh úfudapkh jkafka 

úlsrKhla jYfhks.   
 
 
 
 
 
 
 
 
 
 
 
 
úfudapkh jk úlsrKfha ;rx. wdhduh , λ 

 
 

 
 
 
 
yhsv%cka j¾Kdj,sh i|yd we;s úúO w.hka Ndú; fldg wod, Yla;s fjki .kkh l, yel. fuu o;a; Ndú;fhka 

kHIAGsh jgd we;s Yla;s uÜgï igykla ks¾udkh lr .; yel. fï wkqj n=1 hk Yla;s uÜgug bf,lafg%dAk jeáu 
fya;=fjka ,hsudka fY%AKsh;a n=2 hk Yla;s uÜgug bf,lafg%dAk jeáu fya;=fjka ndu¾ fY%AKsh;a we;sjk nj meyeos,s 
lr .; yel. tfiau ms<sfj,ska n=3, n=4, n=5  hkdos Yla;s uÜgï j,g bf,lafg%dAk jeáu fya;=fjka  wfkl=;a fY%AKs 

we;sfõ.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Yla;sh E2 jk Yla;s ugsgu 

Yla;sh E1 jk Yla;s ugsgu 

wjfYdAIKh l, Yla;sh = E2 - E1 

úfudapkh l, Yla;sh = E2 - E1 

 

λ =
ℎ𝐶

𝐸2 − 𝐸1
 

 

n=5 

n=2 

n=3 

n=4 

n=6 

n=∞ 

ndu¾ fY%AKsh 

mdIka fY%AKsh 
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j¾Kdj,sfha ;rx. wdhduh wvqjk osYdjg f¾Ld is>%fhka ,xfõ' tfia jkafka  kHIAGsfha isg neyerg hdfïos Yla;s 
uÜgï is>%fhka ,xjk ksidh. tfiau kHIAGsfha isg neyerg hdfïos Yla;s uÜgï j, Yla;sh jeäfõ.   
j¾Kdj,sfha ;rx. wdhduh wvqjk osYdjg f¾Ldj, ;sj%;d wvqfõ. thg fya;=j jkafka bf,lafg%dAk ixl%uK ,la jk 
mrudKq j,ska úYd, Nd.hla uq,a Yla;s uÜgï w;r isÿjk bf,lafg%dAk ixl%uK jk ksidh. 

mrudKql j¾Kdj,s f¾Ld j,ska hqla; úu bf,lafg%dAk Yla;s uÜgï j, mej;su iïnkaO m%N, idlaIshla fõ .   
 
 
fnda¾ wdlD;sfha iSud 
fnda¾ wdlD;sh u`.ska yhsv%cka mrudKqfjys f¾Ld j¾Kdj,sh úia;r flfrk w;r wfkl=;a mrudKqj, j¾Kdj,s úia;r 
l< yelafla o< jYfhks' iDK wdfrdams; bf,lafg%dak Ok wdfrdams; kHIaáh u; m;s; fkd jk nj Wml,amkh lrñka 
t fia fkd jkafka uka oe hs úia;r lsÍu fnda¾ úiska u`. yer we;' tu ksid yqfola bf,lafg%dakhla hkq kHIaáh jgd 
mßN%uKh jk l=vd wxY=jla f,i úia;r lsÍu .eg¨ iy.; fõ' 
  
bf,lafg%dakfha ;rx.uh yd wxY=uh iajNdjh 
 

;rx.uh .=K whksl iaMálhla ;=<ska x - lsrK loïnhla .uka lsÍfï§ isÿ jk wdldrhg u 
bf,lafg%dak loïnhla .uka lsÍfï § o új¾;khg ,la fõ'  
 
bf,lafg%dak loïnhla u`.ska ksfrdaOk rgd o we;s flf¾' 
 

wxY=uh .=K bf,lafg%dak loïnhlg ld¾h lsÍfï yelshdj ^.uH;dj fya;=fjka& we;s w;r 
wdfrdamKhla o we;' 
 

 
 
  
 

bf,lafg%dak msÍfï rgdjg wod< my; lreKq fydoska wOHhk lrkak'  
1. bf,lafg%dak j,g we;af;a tajd wh;a Yla;s uÜgfï Yla;shhs'  
2. kHIAÀfha isg neyerg hdfïos Yla;s uÜgï j, Yla;sh jeäfõ.  
3. m%Odk Yla;s uÜgï (n=1, 2, 3, … ) ;jÿrg;a Wm Yla;s uÜgï j,g fnfoa' fïjd  s, p, d, f f,i kï flf¾'   
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4. Wm Yla;s uÜgï ;jÿrg;a ldlaIsl j,g fnfoa' Yla;s uÜgul ;sìh yels Wmßu ldlaIsl .kk n2 fõ'  

5. tfiau ldlaIslhl ;sìh yels Wmßu bf,lafg%dak .kk 2 ls'   
 

Yla;s uÜgï Wm Yla;s uÜgï 

1 1s 

2 2s   2p 

3 3s  3p  3d   

4 4s  4p  4d  4f 

5 5s  5p  5d  5f 

 
Wm Yla;s uÜgï ldlaIsl ixLHdj mej;sh yels Wmßu 

bf,lafg%dak ixLHdj 

s 1 2 

p 3 6 

d   5 10 

f 7 14 

 
6. yqkaâ kS;sh (Hunds law) 

iudk Yla;sfhka hq;a úfNaokh jQ ldlaIslj, bf,lafg%dak mj;skqfha tajdfha neuqï iudka;r jk mßos h' 
ke;fyd;a úhq.au bf,lafg%dak ixLHdj Wmßu jk mßos m<uq j bf,lafg%dak ne.ska msÍ wk;=re j" N%uK úreoaO 
ÈYdjg msysgk mßÈ hq.,kh fõ' 
 

 
 
 
 



 

15 | P a g e    
 

 
 
 
 
 
 
 
 
 
 
 
 
 

7. mjq,S nysIaldr uQ,O¾uh (Pauli exclusion principle) 
fuu uQ,O¾ufhka lshefjkafka hï ldlaIslhl bf,lafg%dak follg jvd mej;sh fkd yels nj hs' ^ke;fyd;a 
mrudKqjl hï bf,lafg%dakhl lafjdkagï wxl l=,lh thg u wkkH jk nj hs' t kï tl u lafjdkagï wxl 
l=,lhla iys; bf,lafg%dak folla ;sìh fkd yels nj hs'& 
 

8. f.dvkexùfï uQ,O¾uh (Aufbau principle) 
ñka lshefjkafka ldlaIslj,g bf,lafg%dak msÍu mjq,S nysIaldr uQ,O¾uhg wkqj t kï" ldlaIslj, Yla;s 
wdfrdayKh jk wkqms<sfj<g isÿ jk nj hs' 
 
WmYla;s uÜgïj, Yla;s wdfrdayKh jk wkqms<sfj< 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Yla;sh lafjdkagkSlrKh 

• mrudKq Yla;sh wjfYdaIKh fyda úfudapkh fyda isÿ lrkafka l=vd ksYaÑ; Yla;s m%udK f,ig h' 

• tu l=vd u ksYaÑ; Yla;s m%udKh lafjdkagï fyj;a f*dafgdak f,i ye¢kafõ' 

• ma,dkala f.a jdohg wkqj mod¾:h wjfYdaIKh lrkafka fyda uqodyßkafka fyda f*dafgdakfha Yla;sh fyda tys 
mQ¾K .=Kdldrhla jk Yla;s m%udKhls'(h, 2 h, 3 h, ......) 

• t neúka Yla;sh lafjdkagkSlrKh ù we;e hs i,lkq ,efí' 

hï mrudKqjl msysá bf,lafg%dakhl wkkH;dj Bg wod< lafjdkagï wxl l=,lfhka úia;r lrhs'  
 
lafjdkagï wxl 
m%Odk lafjdkagï wxlh (n) 
bf,lafg%dakh wh;a m%Odk Yla;s uÜgu fu uÕska ksrEmKh flf¾' 
 

Yla;s uÜgu n 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 

 
Woaos.xY lafjdkagï wxlh (l) 

𝑛𝑝1 

𝑛𝑝2 

𝑛𝑝3 

𝑛𝑝4 

𝑛𝑝5 

𝑛𝑝6 
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bf,lafg%dakh wh;a WmYla;s uÜgu (s, p, d, f, ...) fu u`.ska ksrEmKh fõ' 
 

WmYla;s uÜgu l 
1s 0 
2s 
2p 

0 
1 

3s 
3p 
3d 

0 
1 
2 

4s  
4p  
4d  
4f 

0 
1 
2 
3 

;sìh yels l w.hka  
 𝑙 = 0, 1, 2, … , 𝑛 − 1 

 
 
pqïnl lafjdkagï wxlh (ml) 
hï WmYla;s uÜgul bf,lafg%dakh mj;akd ldlaIslh fu uÕska ksrEmKh flf¾' 
 

WmYla;s uÜgu ml 
s 0 
p -1 

0 
1 

d -2 
-1 
0 
1 
2 

 
;sìh yels ml w.hka  

 𝑚𝑙 = −𝑙, … . . , +𝑙 
 
 
neuqï lafjdkagï wxlh (ms) 
hï ldlaIslhl msysá bf,lafg%dakhl osYdk;sh fu u`.ska ksrEmKh flf¾' 
 

ms = +
1

2
  fyda ms = −

1

2
 

wdj¾;s;d j.=j 
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uQ,øjH j, mrudKql l%udxlh/ bf,lafg%dksl úkHih  mokï lrf.k kùk wdj¾;s;d j.=j ilid ;sfí. uqøKh 

lsÍfï myiqj ksidu os. wvqlr .ekSug f f.dKqj mfilska we|Su idudkH isß; fõ. tfiau úfYaI lreKq lsysmhlau uq,a 
lrf.k yhsv%cka yd yS,Shï fjku ;nd we; . 

 
1. tajdfha bf,lafg%dak msfrk ldlaIslh wkqj ish¨u uq,øjH f.dKq y;rlg wh;a fõ.  

• s f.dKqj - ;sria w;g uq,øjH 2 la mj;s.    

• p f.dKqj - ;sria w;g uq,øjH 6 la mj;s.     

• d f.dKqj - ;sria w;g uq,øjH 10 la mj;s.     

• f f.dKqj - ;sria w;g uq,øjH 14 la mj;s.     
 

 j.=fõ ;sria fma,S wdj¾; jYfhkao isria fma,S ldKav jYfhka o y÷kajkq ,efí. s f.dKqfõ wjidk ljpfha 
(ixhqc;d ljpfha) we;s bf,lafg%dak .kk ldKav wxlfhka ,efnk w;r p f.dKqfõ ixhqc;d ljpfha we;s 

bf,lafg%dak .kk ldKav wxlfhka 10 la wvq l, úg ,efí. 

 

 

 

 

wdj¾; Tiafia bÈßhg yd ldKav Tiafia my<g s iy p f.dkqj,g wh;a uQ,øjH fmkakqï lrk úp,k rgd 

mrudKql wrh úp,kh 
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iyixhqc wrh 

jeka v' jd,aia wrh 

f,dayl wrh 

whksl wrh 
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m,uqjk whkslrK Yla;s úp,kh 
 
 

legdhk iy wekdhk iE§u 
 
legdhk iy wekdhk iE§u ixhqc;d ljpfha mj;sk bf,lafg%dak ixLHdj yd whkSlrK Yla;sh u; ;SrKh fõ' 
ldKavh 1 yd 2 g iy 13 wh;a uQ,øjH legdhk idokq ,nk w;r ldKavh 15, 16 iy 17 g wh;a uQ,øjH wekdhk 
idohs' 
ldKavh 14 g wh;a uQ,øjH idudkHfhka ksoyia M4+ whk fkd idohs' tajdfha m<uq jk" fo jk" f; jk yd isõ jk 
whkSlrK Yla;sj, tl;=j úYd, w.hla ùu fuhg fya;=j hs' 
 
 
 
úoHq;a iDK;dj úp,kh 
 
 
 
 
 
 
 

mrudKql 
m
r
u
dK

ql
 

w
h
k

sl
r
K

 Y
l

a;
sh

 

mrudKql l%udxlh  

wKqjl mj;sk nkaOkhl oS bf,lafg%dak ;ud foig wdl¾IKh lr .ekSfï yelshdj uQ,øjHfhka 
uQ,øjHhg fjkia fõ' m%udKd;aul j m%ldY l< fuu yelshdj uQ,øjHhl úoHq;a RK;dj f,i 
ye|skafõ' 
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úoHq;a RK;dj úúO mßudKj,g wkqj m%ldY lr we;' fmda,ska mßudKhg wkqj úúO uQ,øjHj, jvd;a iq,n 
TlaislrK wjia:dj i|yd úoHq;a RK;d w.h my; j.=fõ oelafõ' 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
fmda,ska mßudKhg wkqj tla tla uQ,øjHh i|yd ksYaÑ; úoHq;a RK;d w.hla m%ldY lr we;s uq;a hï uQ,øjH 
mrudKqjl úoHq;a RK;dj tu mrudKqfõ uqyqïlrKh" wdfrdamKh" TlaislrK wxlh u; fjkia fõ' 
 
 
TlaisyrK yelshdj$TlaislrK yelshdj úp,kh 
TlaislrK wjia:d 
 
 
 
 
 
 
 
 
 
 
wdj¾;hla Tiafia bÈßhg ldKavh 17 olajd uQ,øjHj, TlaislrKh ùfï yelshdj idudkHfhka wvq fõ' 
 
ldKavhla Tiafia my<g TlaislrKh ùfï yelshdj idudkHfhka jeä fõ' 
 
 
 
bf,lafg%dak nkaOq;dj úp,kh 
 
 
 
 
uQ,øjH Li Be B C N O F 
bf,lafg%dak nkaOq;dj -59.6 +66 -26.7 -122 +31 -141 -318 
        
uQ,øjH Na Mg Al Si P S Cl 
bf,lafg%dak nkaOq;dj -53 +67 -30 -135 -60 -200 -364 

jdhquh uQ,øjH mrudKqjla tla bf,lafg%dakhla ,nd f.k jdhquh tal iDK whkhla njg m;a ùfï § 
isÿ jk Yla;s úm¾hdih fï kñka ye¢kafõ' 
 

• uQ,øjHuh wjia:fõ § ´kE u uQ,øjHl TlaislrK wjia:dj 0 f,i i,lkq ,nhs' 

• TlaislrK wjia:dj hkq uQ,øjHuh wjia:djg idfmalaI j ixfhda.hl § mrudKqjl md,kh 
hgf;a mj;sk bf,lafg%dak ixLHdj ms<sn| ñkquls' 

• ixfhda.hl§ uQ,øjHhlg meje;sh yels by< u TlaislrK wxlh tys ixhqc;d bf,lafg%dak 
ixLHdjg iudk fõ' 

• iuyr uQ,øjHj,g ixfhdað; wjia:dfõ § úp,H TlaislrK wjia:d ;sfí' 
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fndfyda uQ,øjHj, m<uq jk bf,lafg%dak nkaOq;dj RK w.hla .kshs' thg fya;=j tl;= jQ bf,lafg%dakh kHIaál 
wdfrdamKh u`.ska wdl¾IKh lsÍu hs' 
fo jk bf,lafg%dak nkaOq;dj ieu úg u Ok w.hla .kshs' thg fya;=j oekgu;a RK wdfrdams; whkhlg RK 
wdfrdams; bf,lafg%dakhla tl;= ù ;sîu hs' 
 
wdj¾;hla Tiafia jfï isg ol=Kg hdfï oS kHIaál wdfrdamKh jeä jk w;r mrudKql wrh wvq fõ' t neúka 
whkSlrKh Yla;sh jeä fõ' tu ksid wdj¾;hla Tiafia jfï isg ol=Kg hdfï oS legdhk iEoSfï m%jK;dj wvq jk 
w;r Tlaisydrlhla f,i ls%hd lsÍfï yelshdj o wvq fõ' 
tfia u wdj¾;hla Tiafia jfï isg ol=Kg hdfï oS wekdhk ieoSfï yelshdj jeä jk w;r Tlaisldrlhla f,i ls%hd 
lsÍfï yelshdj o jeä fõ' 
 
  
 


