




































.=re;ajdl¾IK lafIa;% (   (Unit - 05)

 .=re;ajdl¾IK lafIa;% ;Sj%;dj w¾: oelaùu

.=re;ajdl¾IK lafIa;%hl hï ,laIHhl .=re;ajdl¾IK lafIa;% ;Sj%;dj hkq tu ,laIHfhys ;nk ,o
 l ialkaOhla u; fhfok .=re;ajdl¾IK n,hhs'1 kg

 .=re;ajdl¾IK lafIa;%hl ´kEu ,laIHhl .=re;ajdl¾IK lafIa;% ;sj%;dj tu ,laIHfhaoS .=re;ajc
;ajrKhg iudk fõ' (E = g)

 ksõgkaf.a .=re;ajdl¾IK kshuh

úYajfha we;s ´kEu wxY= folla w;r yg.kakd .=re;ajdl¾IK n,h" tu wxY=j, ialkaOhkaf.a
.=Ks;hg wkqf,dauj;a tajd w;r we;s ÿfrys j¾.hg m%;sf,dauj;a iudkqmd;sl fõ'

F =
Gm m1 2

r2 G - id¾j;% .=re;ajdl¾IK ksh;h
G = 6.67 × 10  Nm kg 11 2 2

 ,laISh  ialkaOhl isg  ÿrla wE;ska lafIa;% ;Sj%;dj  kï"M r E

E =
GM

r2

 f.da,Sh ^>k $ l=yr&  ialkaOhl flakaøfha isg  ÿrla wE;ska lafIa;% ;Sj%;dj  kï"M r E

E =  r > R)     (GM
r2  R - f.da,fha wrh

 .%yf,djl ialkaOh (M)

M =
gR2

G
g - .%yf,dj u;=msg .=re;ajc ;ajrKh

.%yf,dfjys wrhR - 

 .%yf,djl uOHkH >k;ajh ( )

=
3g

4 GR
g - .%yf,dj u;=msg .=re;ajc ;ajrKh

.%yf,dfjys wrhR - 

 pkaøsldjla N+ ia:djr ùu i|yd wjYH;d

pkaøsldfõ llaI ;,h .%yf,dfjys iul ;,hu úh hq;=h'I.
pkaøsldfõ mßN%uK wdj¾; ld,h" .%yf,dfjys N%uK wdj¾; ld,hu úh hq;=h'II.
pkaøsldfõ mßN%uK osYdj" .%yf,dfjys N%uK osYdju úh hq;=h'III.

 .=re;ajdl¾IK úNjh w¾: oelaùu

.=re;ajdl¾IK lafIa;%hl hï ,laIHhl .=re;ajdl¾IK úNjh hkq wkka;fha isg  l ialkaOhla1 kg
tu ,laIHhg f.k tafïoS isÿ lrk ld¾h m%udKhhs' ^fyj;a wod< ,laIHfhys ;nk ,o  l1 kg
ialkaOhla i;= wkka;hg idfmalaI Yla;s m%udKhhs'&

 ,laISh  ialkaOhl isg  ÿrla wE;ska .=re;ajdl¾IK úNjh  kïM r V

V = 
GM

r

 f.da,Sh ^>k $ l=yr&  ialkaOhl flakaøfha isg  ÿrla wE;ska .=re;ajdl¾IK úNjh  kïM r V

V =   r > R)     (GM
r

 R - f.da,fha wrh



 úNj wêia:dmk uQ,O¾uh

ialkaO lsysmhlska hq;a m%foaYhl hï ,laIHhl iïm%hqla; úNjh" tla tla ialkaOh u.ska fjk fjku
tu ,laIHfhys we;s lrk úNjj, ùc ftlHhg iudk fõ'

 .=re;ajdl¾IK úNj Yla;sh  ms<sn| iólrK(W)
W = VmI. V - úNjh

W = GII. r - m m1 2 yd  w;r mr;rh
m m1 2

r
ialkaO lsysmhlska hq;a moaO;shl .=re;ajdl¾IK úNj Yla;sh fiùfïoS jrlg ialkaO fol ne.ska
f.k by;  iólrKh u.ska ta ta hq.,fhys úNj Yla;sh fidhd tf,i ,efnk ish`M moj, ùcII
ftlH .; hq;=h'

 .=re;ajdl¾IK lafIa;%hl ia:dk folla w;r ialkaOhla .uka lsÍfïoS isÿjk úNj Yla;s fjki

W = m (V  - V )B A V  - B wjidk ,laIHfha úNjh
wdrïNl ,laIHfha úNjhV  - A

 llaI.; pkaøsldjl uq̀ M hdka;%sl Yla;sh (E)

E =                  E =  fyda M - .%yf,dfjys ialkaOh
 pkaøsldfõ ialkaOhm - 
 .%yf,dfjys u;=msg .=re;ajc ;ajrKhg  - 
 .%yf,dfjys wrhR  - 
 llaIfha wrhr   - 

gR m2

2r

 pkaøsldjla llaI.; lsÍug wjYH Yla;sh (E)

E = GMm (                  )   E = gR m (               ) fyda 21
R

1
2r

1
R

1
2r

 úfhda. m%fõ.h (V )e

.=re;ajdl¾IK lafIa;%hl hï ,laIhl úfhda. m%fõ.h hkq tu ,laIHfha isg wkka;h olajd .uka
lsÍug jia;=jla m%lafIamKh l, hq;= wju m%fõ.hhs'

 úfhda. m%fõ.h ms<sn| iólrK

V =                V =    2gre e  fyda
2GM

r  r - i,ld n,k ,laIHhg .%yf,dfõ flakaøfha isg ÿr
i,ld n,k ,laIHfhaoS .=re;ajc ;ajrKhg - 

úfhda. m%fõ.h m%lafIamKh lrk jia;=fõ ialkaOfhka yd m%lafIamK osYdfjka iajdh;a; fõ'

úoHq;a lafIa;% (   (Unit - 06)

 úoHq;a wdfrdamK m%udK ms<sn| iólrKh

Q =  n e        n = 1, 2, 3, ....   e   bf,lafg%dakhl wdfrdamKfha úYd,;ajh

 úoHq;a lafIa;% ;Sj%;dj  w¾: oelaùu(E)
úoHq;a lafIa;%hl hï ,laIHhl lafIa;% ;Sj%;dj hkq tu ,laIHfhys ;nk ,o  wdfrdamKhla u; +1C
fhfok úoHq;a n,hhs'

 l+f,daï kshuh

,laISh wdfrdamK folla w;r yg.kakd úoHq;a n,h tu wdfrdamKj, úYd,;ajhkaf.a .=Ks;hg
wkqf,dauj;a tajd w;r we;s ÿfrys j¾.hg m%;sf,dauj;a iudkqmd;sl fõ'

F =
1

4
Q Q1 2

r2  - i,ld n,k udOHhfha úoHq;a mdrfõoH;dj

 ßla;hl mdrfõoH;dj 0 = 8.85 × 10  C N m  12 2 1 2

1
40

 9 × 10  Nm C9 2 2

 idfmalaI mdrfõoH;dj r)
^mdrúoHq;a ksh;h& =

udOHhfha mdrfõoH;dj ( )
( )ßla;hl mdrfõoH;dj 0

G   m
2r
M



E = 
1

4
Q
r2

 úoHq;a lafIa;% f¾Ld w¾: oelaùu

úoHq;a lafIa;% f¾Ld hkq ´kEu ,laIHhloS Bg we|s iam¾Ylfha osYdfjka tu ,laIHfhaoS lafIa;%
;Sj%;djfha osYdju ksrEmKh jk mßos jQ l,ams; f¾Ld úfYaIhls'

 úoHq;a i%djh

A j¾.M,hla yryd mj;sk úoHq;a i%djh kï

 .jqia m%fïhh

úoHq;a lafIa;%hl f;dard .;a ´kEu yevhlska hq;a ixjD; mDIaghla ;=, we;s iM, wdfrdamKh kï Q 
mDIagh yryd mj;sk iM, úoHq;a i%djh  fõ'Q/

  = A × E cos  

úoHq;a i%djh wosY rdYshls'

 ´kEu wdldrhl wdfrdams; f.da,hlg msg;ska jQ ,laIHhl lafIa;% ;sj%;dj  kï"E

E = 1
4

Q
r2 r - f.da, flakaøfha isg i,ld n,k ,laIHhg ÿr

 wdfrdams;" tal,s;" wmßñ; os.e;s" iDcq isyska ikakdhl lïìhla wi, lafIa;% ;Sj%;dj  kï"E

E = 1
2


r

 - wdfrdamKj, f¾Çh >k;ajh
lïìfha isg i,ld n,k ,laIHhg ÿrr - 

 wdfrdams;" tal,s;" wmßñ;" me;,s" ;=kS wdfrdamK jHdma;shla wi, lafIa;% ;sj%;dj  kï"E

E = 
2  - wdfrdamKj, mDIaÀl >k;ajh

 úoHq;a úNjh w¾: oelaùu

úoHq;a lafIa;%hl hï ,laIHhl úoHq;a úNjh hkq wkka;fha isg tu ,laIHh olajd  wdfrdamKhla +1C
f.k tafïoS isÿ lrk ld¾h m%udKhhs' ^fyj;a wod< ,laIHfhys ;nk ,o  wdfrdamKhla i;=+1C
wkka;hg idfmalaI Yla;s m%udKhhs&

 Q r V ,laISh wdfrdamKhl isg  ÿrla wE;ska úoHq;a úNjh  kï"

V = 1
4

Q
r

(Q V ys ,l=K fh¥ úg  ys ,l=K ,efí'&

 ´kEu wdldrhl wdfrdams; f.da,hlg msg;ska jQ ,laIHhl úNjh  kï"V

V =               ( r > R )
1

4
Q
r r -  f.da, flakaøfha isg i,ld n,k ,laIHhg ÿr

f.da,fha wrhR - 
 úNj wêia:dmk uQ,O¾uh

wdfrdamK lsysmhlska hq;a m%foaYhl hï ,laIHhl iïm%hqla; úNjh" tla tla wdfrdamKh u.ska fjk
fjku tu ,laIHfhys we;s lrk úNjhkaf.a ùc ftlHhg iudk fõ'

 úoHq;a úNj Yla;sh  ms<sn| iólrK(W)
W = VQI. V - úNjh

W =II. r - Q  Q1 2 yd  w;r mr;rh
1

4
Q1 2Q

r

wdfrdamK lsysmhlska hq;a moaO;shl úoHq;a úNj Yla;sh fiùfïoS jrlg wdfrdamK fol ne.ska f.k 
by;  iólrK weiqßka úoHq;a úNj Yla;sh fidhd tf,i ,efnk ish`M moj, ùc ftlHh .; hq;=h'(II)

 úoHq;a lafIa;%hl ,laIH folla w;r wdfrdamKhla .uka lsÍfïoS isÿjk úNj Yla;s fjki

 W = Q (V   V )    VB A B - wjidk ,laIHfha úNjh
wdrïNl ,laIHfha úNjh  VA - 

E


A

R - f.da,fha wrh
( r > R )



 —fjda,agh˜ w¾: oelaùu

,laIH folla w;r  wdfrdamKhla .uka lsÍfïoS flfrk ld¾h m%udKh  la kï tu ,laIH w;r +1C 1J
úNj wka;rh fjda,aÜ  ls'1

 bf,lafg%dak fjda,agh w¾: oelaùu

1V   úNj wka;rhla yryd bf,lafg%dakhl wdfrdamKhla f.k hdfïoS flfrk ld¾h m%udKhhs'

1eV = 1.6 × 10  J19

 úNj wkql%uKh

 r V  ÿrl úNj wka;rh kï

úNj wkql%uKh =
V

r

 úNj wkql%uKh yd lafIa;% ;sj%;dj w;r iïnkaOh

E =  V
r

,laIH folla w;r úNj wka;rh tu ,laIH w;r ÿfrka fnoSfuka ,efnkafka tu ,laIH fol hd lrk
f¾Ldj Tiafia we;s lafIa;% ;sj%;d ixrplhhs'

 iu úNj mDIag

úoHq;a lafIa;%hl úNj iudk ,laIH yryd jeà we;s mDIaghs'
^iu úNj mDIag" úoHq;a lafIa;% f¾Ldj,g ,ïnl fõ'&

 ksoyia úNjh w¾: oelaùu

jia;=jlg iajlSh wdfrdamKh ksid ysñjk úNjhhs'

 fm%aß; úNjh w¾: oelaùu

jia;=jla wjg we;s fjk;a wdfrdamK $ wdfrdams; jia;= u.ska jia;=jg ysñjk úNjhhs'

 uq̀ M úNjh ksoyia úNjh fm%aß; úNjh =  + 

 jia;+ka folla ikakdhlhlska iïnkaO l, úg uq̀M úNjh jeä jia;=fõ isg uq`M úNjh wvq jia;=j
olajd tajdfha wjidk uq̀M úNj iudk jk f;la  wdfrdamK .,d hhs'(+)

 jia;=jla N+.; lsÍu

fuúg jia;=fõ uq̀M úNjh Y=kH ùu ^fyj;a mDÓúfha iïu; úNjhg iudk ùu& isÿfõ'

 iaÓ;s úoHq;a Odß;dj w¾: oelaùu

jia;=jl ksoyia úNjh fjda,aÜ 1 lska jeä lsÍug Bg ,nd osh hq;= wdfrdamK m%udKhhs'

Q = CV V - ksoyia úNjh

 *ervh w¾: oelaùu

jia;=jl ksoyia úNjh  lska jeä lsÍug Bg ,nd osh hq;= wdfrdamKh  la kï tys úoHq;a Odß;dj1 V 1C
 ls'1F

 f.da,Sh ikakdhlhl Odß;dj

C = 4 R R - f.da,fha wrh

 wdfrdams; jia;=jl úoHq;a Yla;sh ms<sn| iQ;%

W =      VQI.
1
2

W =     CV2II.
1
2

W =III.
1
2

Q2

C
 iudka;r ;yvq Odß;%lhl Odß;dj ^OdrKdj&

C =
A
d

A - ;yvqj, fmdÿ j¾.M,h
;yvq w;r mr;rhd - 



 iudka;r ;yvq Odß;%lhl ;yvq w;r wjldYfha lafIa;% ;sj%;dj kïE 

E =
Q
A

 iul Odß;dj w¾: oelaùu

hï fjda,aàh;d m%Njhla hgf;a Odß;%l moaO;shla .nvd lr .;a úoHq;a Yla;sh" tu fjda,aáh;d m%Njh
hgf;au fkdfjkiaj .nvd lr .; yels ;ks Odß;%lfha Odß;dj iul Odß;djhs'

 fY%aKs.; Odß;%l moaO;s

iul Odß;dj  kïC
1
C =         +       + ....

1
C1

1
C2

iul Odß;dj" moaO;sfha we;s l=vdu Odß;djg;a jvd l=vd fõ'
fY%aKs.; Odß;%l foll iul Odß;dj  .=Ks;h $ tl;=j =

iudk fY%aKs.; Odß;%l moaO;shl iul Odß;dj =
tla Odß;%lhl Odß;dj

Odß;%l .Kk

V  : V  : V  =        :         :1 2 3

1
C1

1
C2

1
C2

 iudka;r.; Odß;%l moaO;s

iul Odß;dj  kïC
C = C  + C  + ....1 2

iul Odß;dj" moaO;sfha we;s úYd,u Odß;djg;a jvd úYd, fõ'

Q  : Q  : Q  = C  : C  : C1 2 3 1 2 3

pqïnl lafIa;% (   (Unit - 07)

 ud,sudjl o¾Ylh ks;ru fhduq jkafka th ;nd we;s ia:dkfha iïm%hqla; pqïnl i%dj >k;ajfha
osYdjghs'

 pqïnl lafIa;% f¾Ld w¾: oelaùu

pqïnl lafIa;% f¾Ldjla hkq ´kEu ,laIHhloS Bg w|skq ,nk iam¾Ylfha osYdfjka tu ,laIHfhaoS
pqïnl i%dj >k;ajfha osYdju ksrEmKh jk mßos jQ l,ams; f¾Ld úfYaIhls'

 pqïnl i%djh

A j¾.M,hla yryd we;s pqïnl i%djh kï 

A

B

 = A × Bcos (B - pqïnl i%dj >k;ajh&

 pqïnl lafIa;%hl ;enQ Odrdjla f.k hk ikakdhlhla u; n,h (F)

F = BI  sin l B - pqïnl i%dj >k;ajh
OdrdjI - 
pqïnl lafIa;%h ;=, we;s ikakdhlfha os.l - 
pqïnl i%dj >k;ajh yd ikakdhlh ;=, Odrdfõ osYdj w;r fldaKh - 

F = BImax l 90  0 ^Odrdj yd lafIa;%h ,ïnl úg&

 F = 0min  0  1800 0 fyda ^Odrdj yd lafIa;%h iudka;r úg&

I (I )l l l.=Ks;fha  l=vd jQ úg  th Odrd wxY= ud;%hla f,i ye|skafõ'

pqïnl i%dj >k;ajh w¾: oelaùu

F = BI  B =  l F
Il

pqïnl lafIa;%hlg ,ïnlj ;enQ tall Odrd wxY= ud;%hla u; we;sjk pqïnl n,hhs'



 fgia,d tallh w¾: oelaùu

pqïnl lafIa;%hlg ,ïnlj ;enQ  os.e;s iDcq ikakdhlhla ;=,ska Odrdjla .,d hk úg ta u; 1 m 1 A 
yg.kakd pqïnl n,h  la kï th ;nd we;s lafIa;%fha i%dj >k;ajh fgia,d  ls'1 N 1

 pqïnl n,fhys osYdj fiùu ^*af,ñxf.a ju;a kshuh&

jï wf;a uymg we`.s,a," onr we`.s,a, yd ueo we`.s,a, tlsfklg ,ïnlj ;nd onr we`.s,a, pqïnl
lafIa;%fha osYdjg;a ueo we`.s,a, Odrdfõ osYdjg;a fhduq l, úg uymg we`.s,af,a osYdfjka n,fha osYdj
,efí'

 jl% ikakdhlhla u; n,h

F = BI  sin l  l - ikakdhlfha wdrïNl yd wjidk ,laIH w;r we;s iDcq os.

 pqïnl lafIa;%hl p,kh jk wdfrdamKhla u; fhfok n,h (F)

F = BQVsin V - m%fõ.h

 - B V yd ffoYsl w;r fldaKh

F  = BQVmax 90  0 ^m%fõ.h yd lafIa;%h ,ïnl úg&
F  = 0min  0  1800 0 fyda ^m%fõ.h yd lafIa;%h iudka;r úg&

 pqïnl n,fha osYdj fiùu ^*af,ñxf.a ju;a kshuh&

jï wf;a uymg we`.s,a," onr we`.s,a, yd ueo we`.s,a, tlsfklg ,ïnlj ;nd onr we`.s,a, pqïnl
lafIa;%fha osYdjg;a ueo we`.s,a, m%fõ.fha osYdjg;a fhduq l, úg uymg we`.s,af,a osYdfjka pqïnl
n,fha osYdj ,efí'
^wdfrdamKfha nj fkdi,ld m<uqj by; wdldrhg kshuh fhdokak' + /  
wdfrdamKh  kï uymg we`.s,af,a osYdfjka n,fha osYdj ,efí' wdfrdamKh  kï uymg we`.s,a,g(+) 
m%;súreoaO osYdfjka n,fha osYdj ,efí'&

 fyda,a wdprKh

ish ;,hg ,ïnl osYdjg pqïnl lafIa;%hla fhdod we;s ikakdhlhla ;=,ska úÿ,s Odrdjla .,d hdug
ie,eiajQ úg tu ikakdhlfha ;S¾hla ^yria& w;g úoHq;a lafIa;%hla ia:dms; ùfï ixisoaêhhs'

 fyda,a fjda,aàh;dj (V )H

V  =H
BI
tNe

I - Odrdj
pqïnl lafIa;%fha osYdjg uksk ,o ikakdhlfha >klut - 
tall mßudj we;s ip, bf,lafg%dak .KkN - 
bf,lafg%dakhl wdfrdamKhe - 

 nfhda - idjd kshuh

Odrdjla f.k hk ikakdhlhla iómfhaa " pqïnl lafIa;%fha m%n,;dj  fiùu i|yd bÈßm;a lr ;sfí'(B)

I r Odrdjla f.k hk ikakdhlhl wxY= ud;%sh        È.la ksid tys isg ÿrlska   l
msysá ,CIhl pqïnl        i%dj >k;ajh kï" B 

  B  I   l
B  sin    

B       nj nfhda - idjd kshufhka lshefõ'
1
r2

fuys  Odrd wxY= ud;%hI  –l
 Odrd wxY= ud;%h ;=< Odrdfõ ÈYdj;a" Odrd wxY= ud;%h wod< ,laIhg hd lrk 

f¾Ldj;a w;r fldaKh
 Odrd wxY= ud;%fha isg wod< ,CIhg ÿr  r – 

   B B     =
I  Sin  l

r2 
I  Sin  l

r2


4

  i,ld n,k udOHhfha pqïnl mdr.uH;dj – 



 ßla;hl pqïnl mdr.uH;dj

 0 = 4  × 10  Tm A  (  Hm ) H -   7 1 1fyda fykaß

 idfmalaI mdr.uH;dj ( ) =r

udOHhfha mdr.uH;dj ()
ßla;hl mdr.uH;dj (0)

 pqïnl i%dj >k;ajfha osYdj fiùu

iqr;a kshuh (-

iqrf;a uymg we`.s,a, wfkla we`.s,sj,g ,ïnlj       ;nd uymg we`.s,a,
Odrdfõ ÈYdjg fhduq l,        úg wfkla we`.s,s N%uKh jk ÈYdfjka pqïnl
n, f¾Ldj, ÈYdj ,efí'

 uelaiafj,af.a ^ iqr;a & lial=remamq kshuh (-

iqr;a lial=remamqjl ^fyda bial=remamq weKhl&        ;=v .uka .kakd ÈYdjg 
Odrdj mj;sk úg tys        yssi N%uKh jk ÈYdjg n, f¾Ld mj;S'

I r (B) Odrdjla f.k hk wmßñ; os.e;s iDcq ikakdhlhl isg  ÿßka jQ ,laIHhl pqïnl i%dj >k;ajh 

B = 

2 r

I r (B) Odrdjla f.k hk wrh  jQ jD;a;dldr ikakdhlhl flakaøfha pqïnl i%dj >k;ajh 

B =   

2r jg i|yd N B = 

 N
2r

Odrdjla f.k hk jD;a; pdmhl flakaøfha pqïnl i%dj >k;ajh (B)

pdm os.  úg S

2 r  

S × S 


2r


2r × 2 r 

flakaøfha wdmd;kh lrk fldaKh  úg

2   

  × 


2r


2r × 2  

 Odrdjla f.k hk wmßñ; os.e;s iDcq mßkd,sldjl wlaIh iómfha pqïnl i%dj >k;ajh (B)

B = NI N - 1m l os.l we;s jg .Kk

^flá mdßKd,sldjl wlaIh iómfha pqïnl i%dj >k;ajh fiùu i|yd o fuu iólrKh wdikak
jYfhka ksjeros fõ'&

 flá mßKd,sldjl O%ej fiùu

flá mßKd,sldjlska Odrdjla .,d hk úg th oKav pqïnlhla f,i yeisf¾'
O%ej fidhd .ekSu i|yd mßKd,sldfõ tla fl,jrlska ksÍlaIKh lrkak' ksÍlaIKh lrk fl,jf¾oS
Odrdj olaIsKdj¾;j msysghs kï tu fl<jfrys olaIsK O%ejhlao jdudj¾;j msysghs kï tu fl,jfrys
W;a;r O%ejhlao yg .kS'

 Odrd - Odrd wka;¾ l%shdj

I I r1 2 yd  Odrd f.k  ÿßka msysá wmßñ; os.e;s iDcq iudka;r ikakdhl folla w;r tla tla ikakdhlfha 
tall os.lg yg.kakd n,h  kïF

F = 

2

I1 2I
r

Odrd úreoaO osYdjg kï n,h úl¾IKhla jk w;r Odrd tlu osYdjg kï n,h wdl¾IKhla fõ'

 weïmshrh w¾: oelaùu

ßla;hl  l mr;rhlska ;nd we;s wmßñ; È.e;s Rcq iudka;r ikakdhl folla yryd iudk Odrd1 m
hejQ úg tla tla ikakdhlfha tall È.la u; fhfok n,h  kï tla tla ikakdhlh ;=,2 × 10  N-7

Odrdj  ls'1 A



 taldldr pqïnl lafIa;%hl ;enQ Odrdjla f.k hk ikakdhl o`.rhla u; we;s jk jHdj¾;h ( )

 BINA sin N - jg .Kk
o`.rfha j¾.M,hA - 
o`.rfha wlaIh ^tkï o`.r flakaøh yryd hk o`.r ;,hg ,ïnl - 
f¾Ldj& pqïnl lafIa;%h iu. idok fldaKh

 max BINA   ^o`.r ;,h lafIa;%hg iudka;r úg&
 min 0   ^o`.r ;,h lafIa;%hg ,ïnl úg&

 o`.rh u; l%shd lrk m%;smdok jHdj¾;h (G)

G = k k - wj,ïnkfha jHdj¾;k ksh;h
o`.rh W;al%uKh jQ fldaKh ^i¾ms, ÿkak weUrekq fldaKh& - 

 jHdj¾;k ksh;h w¾: oelaùu

i¾ms, ÿkak tall fldaKhlska weUÍfïoS yg.kakd m%;smdok jHdj¾;h

 taldldr pqïnl lafIa;%hl iu;=,s; jQ o`.rhla i|yd

BINAsin  = k 

 wßh pqïnl lafIa;%hl iu;=,s; jQ o`.rhla i|yd

BINA = k ^ i, o`.r .e,ajfkdaógrh &

 Odrd ixfõos;dj

tall Odrdjlg W;al%uKh = BNA
k

  fjda,aàh;d ixfõos;dj

tall úNj wka;rhlg W;al%uKh =
BNA
Rk ^ o`.rfha m%;sfrdaOh&R - 

Odrd úoHq;h (   (Unit - 08)

 Odrdj w¾: oelaùu

hï yrialvla yryd wdfrdamK .e,Sfï iS>%;dj" tu yrialv yryd mj;sk úÿ,s Odrdjhs'

Q = It  ^Odrdj wosY rdYshls&

 uOHkH ma,dú; m%fõ.h (V )d

Odrdjg iyNd.S jk bf,lafg%dakj, m%fõ.hkaf.a idudkH w.hhs'

I = AV Ned A - ikakdhlfha yrialv j¾.M,h
N - tall mßudjl we;s ip, bf,lafg%dak .Kk

 Odrd >k;ajh (J)

Odrdjg ,ïnl tall j¾.M,hla yryd .,k Odrdjhs'

J =       J = V  fyda dNe
I
A ^Odrd >k;ajh ffoYsl rdYshls'&

 m%;sfrdaOh  w¾: oelaùu(R)
ikakdhlhl fofl,jrg fh¥ úNj wka;rh" tu úNj wka;rh hgf;a ikakhlh weo .;a Odrdjg
ork wkqmd;hhs'

R =             V = IR
V
I

 ´uh w¾: oelaùu

ikakdhlhl fofl,jrg l úNj wka;rhla fh¥ úg th weo .kakd Odrdj la kï tu fldgfia1V 1A 
úoHq;a m%;sfrdaOh  ls'1



 ikakhk;dj  w¾: oelaùu(G)
m%;sfrdaOfha mriamrh ikakhk;djhs'

G =  
1 
R

 R = l
A m%;sfrdaOl;dj"  ikakdhlfha os.l -

ikakdhlfha yrialv j¾.M,hA  
 m%;sfrdaOl;dj w¾: oelaùu

tall yrialv j¾.M,hla we;s ikakdhlhl tall os.l m%;sfrdaOhhs'

 ikakdhl;djh w¾: oelaùu
m%;sfrdaOl;djfha mriamrh ikakdhl;djhhs'

 =   1


 iul m%;sfrdaOh w¾: oelaùu

hï fjda,aàh;d m%Njhla hgf;a m%;sfrdaO moaO;shla weo .;a úÿ,s Odrdj tu fjda,aàh;d m%Njh hgf;a
fkdfjkiaj ;ksju weo .; yels m%;sfrdaOh uq,a m%;sfrdaO moaO;sfha iul m%;sfrdaOhhs'

 fY%aKs.; m%;sfrdaO moaO;s

iul m%;sfrdaOh  kïR
R = R  + R  + ....1 2

iul m%;sfrdaOh" moaO;sfha we;s úYd,u m%;sfrdaOhg;a jvd úYd, fõ'
V  : V  : V  = R  : R  : R1 2 3 1 2 3

 iudka;r.; m%;sfrdaO moaO;s
iul m%;sfrdaOh  kïR

    =        +       + ......

iul m%;sfrdaOh" moaO;sfha we;s l=vdu m%;sfrdaOhg;a jvd l=vd fõ'

1
R

1
R1

1
R2

iudka;r.; m%;sfrdaO foll iul m%;sfrdaOh .=Ks;h $ tl;=j = 

iudk iudka;r.; m%;sfrdaO moaO;shl iul m%;sfrdaOh =
tla m%;sfrdaOhl w.h

m%;sfrdaO .Kk

I  : I  : I  =        :        :1 2 3

1
R1

1
R2

1
R3

 ´ï kshuh

WIaK;ajh wdoS fN!;sl ;;aj ksh;j mj;sk úg we;eï øjH ;=,ska .,d hk úÿ,s Odrdj fh¥ úNj
wka;rhg wkqf,dauj iudkqmd;sl fõ'

 WIaK;ajh iu. m%;sfrdaOfha úp,kh

R  = R  (1 + ) 0  R  - 0  C 0
0 oS m%;sfrdaOh

R  -  0 C ysoS m%;sfrdaOh
m%;sfrdaOfha WIaK;aj ix.=Klh - 

 úoHq;a Yla;sh ms<sn| iólrK

W = VItI. V - úNj wka;rh

W = I Rt2II. I - t - Odrdj"     ld,h

W =         tIII. R - m%;sfrdaOh
V2

R
R we;=,;a iólrK j,ska ,efnkafka Odrdj ksid yg.kakd ;dm Yla;sh muKs'&^



 úoHq;a laIu;dj ms<sn| iólrK

P = VII.
P = I2RII.

P =III.
V2

R
R we;=,;a iólrK j,ska ,efnkafka ;dmh Wmosk iS>%;dj muKs'&^

  úoHq;a .dul n,h  w¾: oelaùu(E)
úoHq;a .dul n, m%Njhl úoHq;a .dul n,h hkq m%Njh" my< úNjhl we;s iDK bf,lafg%davfha isg
by< úNjhl we;s Ok bf,lafg%davh olajd tall Ok wdfrdamKhla p,kh lrùfïoS lrkq ,nk ld¾hhs'

 úoHq;a .dul n, m%Nj iïnkaO iólrK

úoHq;a Yla;sh W = EIt úoHq;a laIu;dj P = EI
 ir, mQ¾K mßm:

ndysr
Wml%uh

E r

I

V

EI = VI + I r  2  laIu;d iólrKh

E  t = VIt + I rt  2  Yla;s iólrKhI

ndysr Wml%uh m%;sfrdaOhla kï

I =
E

R + r
^m%Njh u.ska ndysr m%;sfrdaOhg Wmßu laIu;djla imhkafka  jQR = r
úgh&

 l¾fpd*a kshu

Odrd kshuh ( mßm: ikaêhlg meñfKk Odrdj, tl;=j" bka msgjk Odrdj, tl;=jg iudk fõ'
 ^wdfrdamK ixiaÓ;sh ksrEmKh lrhs&

I.

fjda,aàh;d kshuh ( ixjD; mßm:hl hï pl%sh osYdjla Tiafia .;a úNj neiauj, ùc ftlHh" tu 
pl%sh osYdj Tiafiau .;a úoHq;a .dul n,j, ùc ftlHhg iudk fõ'
^Yla;s ixiaÓ;sh ksrEmKh lrhs&

II.

 fY%aKs.; fldaI moaO;shl iul fldaIh

iul fldaIfha úoHq;a .dul n,h" tla tla fldaIfha úoHq;a .dul n,j, ùc ftlHhg iudk fõ'I.
E = E  + E  + ....1 2

iul fldaIfha wNHka;r m%;sfrdaOh" tla tla fldaIfha wNHka;r m%;sfrdaOj, tl;=jg iudk fõ'II.
r =  +  + ....r r1 2

 i¾jiu iudka;r.; fldaI moaO;s

iul fldaIfha úoHq;a .dul n,h" tla fldaIhl úoHq;a .dul n,hg iudk fõ'I.
iul fldaIfha wNHka;r m%;sfrdaOh" tla fldaIhl wNHka;r m%;sfrdaOh" fldaI ixLHdfjka fn¥ úg 
,efnk w.hg iudk fõ'

II.

 m%Njhl w.% w;r úNj wka;rh

iEu úgu m%Njhl  w.%fha úNjh  f,i .ksuq&"  w.%fha úNjhg  f,i .ksuq& jvd jeäh'(+) (A ( ) (B

Ok w.%fhka bj;g Odrdj .,k úg ^m%Njh úi¾ckh jk úg&I.
V   V  = E  IrA B 

Ok w.%fhka we;=,g Odrdj .,k úg ^m%Njh wdfrdamKh jk úg&II.
V   V  = E  IrA B 
Odrdjla fkd.,k úg fyda m%Njhg wNHka;r m%;sfrdaOhla fkdue;s úgIII.
V   V  = EA B

 úÜiagka fia;= mßm:h

P
Q =     kï  fõ'V  = VB D

R
S

úf,dauho i;H fõ'
A

R S

Q

D

B
P

T



 úoHq;a pqïnl fm%arKh ms<sn| *erfâ kshuh

ikakdhlhla yd noaO ù we;s pqïnl i%djh ld,h iu. fjkia jk úg ikakdhlfha fm%arKh jk úoHq;a
.dul n,h  i%djh fjkia ùfï iS>%;djhg wkqf,dauj iudkqmd;sl fõ'(E),

E = 


t
 úoHq;a pqïnl fm%arKh ms<sn| f,kaia kshuh

fm%aß; Odrdj iEu úgu ish osYdj ms<sfh, lr.kafka fm%arK l%shdj,shg mgyeks jk whqßks'

pqïnl lafIa;%hl p,kh jk oKavl fm%aß; ú'.d'n' (E)
E = B V sin l  B - pqïnl i%dj >k;ajh

m%fõ.hV - 
m%fõ.hg ,ïnl iDcq os.l - 

 yd  ffoYsl w;r fldaKh - B V
fm%aß; ú'.d'n'fha osYdj fiùu ^*af,ñxf.a iqr;a kshuh&

iqrf;a uymg we`.s,a," onr we`.s,a, yd ueo we`.s,a, tlsfklg ,ïnlj ;nd onr we`.s,a, lafIa;%fha
osYdjg;a uymg we`.s,a, m%fõ.fha osYdjg;a fhduq l, úg ueo we`.s,a, fhduqjk osYdfjka fm%aß;
ú'.d'n' fha osYdj ,efí'

 pqïnl lafIa;%hl N%uKh jk f,day ;eáhl fm%aß; ú'.d'n'

E = R Bf 2 R - ;eáfha wrh
N%uK ixLHd;hf - 

 vhskfudajl iólrKh

E = BNA sin( t)  E - fm%aß; ú'.d'n'
pqïnl i%dj >k;ajhB - 
o`.rfha j¾.M,hA - 

ld,ht - 
jg .KkN - 
fldaKsl m%fõ.h - 

 ir, Odrd fudagrh

wdfïpr Odrdj I  =aI.
V   VS  b

Ra

V  - S iemhqï fjda,aàh;dj

úoHq;a m%;s.dul n,hV  - b

wdfïpr m%;sfrdaOhR  - a

V I      =      V I I RS a b a a +  a
2II.

iemhqï
laIu;dj

m%fhdackj;a
laIu;dj

wmf;a .sh
laIu;dj

ld¾hlaIu;dj =         × 100%III.
Vb

VS

 mßKdul

=I.
VP

VS

NP

NS
V  -   VP Sm%d:ñl fjda,aàh;dj  - oaú;shsl fjda,aàh;dj
N  -  N  - P Sm%d:ñlfha jg .Kk oaú;shslfha jg .Kk

V I  = V IP P S SII. V IP P - m%d:ñlfha laIu;dj
V I  - S S oaú;shslfha laIu;dj

j¾. uOHkH uQ, Odrdj w¾: oelaùu

hï m%;sfrdaOhla ;=,ska m%;Hdj¾; Odrdjla .,d hk úg isÿjk idudkH laIu;d W;ai¾ckhg iudk
laIu;d W;ai¾ckhla tu m%;sfrdaOh ;=, isÿ l, yels ir, Odrdj" uq,a m%;Hdj¾;l Odrdfõ j¾. 
uOHkH uQ, Odrdj f,i w¾: oelafõ'



 ksi`. w¾O ikakdhl

ixY=oaO w¾O ikakdhlhs' wdj¾;s;d j.=fõ  jk ldKavhg wh;a fõ'IV

bf,lafg%dksl úoHdj (  (Unit - 09) 

 ckkh ùfï l%shdj,sh

w¾O ikakdhlhla ;=< ;dm Yla;sfha n,mEfuka ksoyia  yd l=yr" hq., jYfhka ìys ùfï l%shdj,shhs'e
^fuys is>%;dj WIaK;ajh u; r`od mj;s&

 m%;sixfhdackh ùfï l%shdj,sh

ksoyia  la yd l=yrhla tla ù wdfrdamK jdyl WodiSk ùfï l%shdj,shhs'e
^fuys is>%;dj jdyl idkaøKh u; r`od mj;s&

 ksi`. jdyl idkaøKh w¾: oelaùu

ksi`. w¾O ikakdhlhl tall mßudjl we;s ksoyia  ^fyda l=yr& m%udKhhs'e
^fok ,o WIaK;ajhloS ckkh ùfï l%shdj,sfha yd m%;sixfhdackh ùfï l%shdj,ssfha is>%;d iudk neúka
ksi`. jdyl idkaøKh ksh;hls'&

 w¾O ikakdhlhla ;=< úÿ,s .ukg  yd l=yr hk foj¾.hu odhl fõ'e

I  =  I  + I  o e  I  -  o l=yr u.ska we;sjk Odrdj

 u.ska we;sjk OdrdjI  -  e e
 ndyH w¾O ikakdhl

md,s; ;;aj hgf;a ksi`. w¾O ikakdhlhlg fjk;a uQ,øjH mrudKq tla lsÍfuka idod .;a kj w¾O
ikakdhl

 j¾.fha ndyH w¾O ikakdhlp 

IV IIIjk ldKavhg  ldKavh ud;%Kh lsÍfuka idod .kS'
nyq;r jdyl l=yr jk w;r w,am;r jdyl  fõ'e

j¾. uOHkH uQ, Odrdj  yd j¾. uOHkH uQ, fjda,aàh;dj  iïnkaO iólrK(I ) (V )rms rms

I  =                                  V  =        rms rms

Imax

2
Vmax

2

 m%;s.%dyl mrudKq idkaøKh (N )A

tall mßudjl we;s m%;s.%dyl mrudKq ^tkï ud;%Kfha oS  ,nd .ekSfï Wjukdj we;s& m%udKhhs'e

 j¾.fha ndyH w¾O ikakdhln 

IV Vjk ldKavhg  ldKavh ud;%Kh lsÍfuka idod .kS'
nyq;r jdyl  jk w;r w,am;r jdyl l=yr fõ'e

 odhl mrudKq idkaøKh (ND)

tall mßudjl we;s odhl mrudKq ^tkï ud;%Kfha oS  msg lsÍfï Wjukdj we;s& m%udKhhs'e
 ikaêhP - N 

ikaêh wi,  isg  foig fhduq jQ úoHq;a lafIa;%hla we;s fõ'n p
tu úoHq;a lafIa;%h ikaêh yryd nyq;r jdylj, .e,Sug ndOd lrhs' ^wNHka;r úNj ndOlh&

tys fjda,aáh;d w.h is,slka  ikaêhla i`oyd  muKo cZfïkshï  ikaêhla i`oyd p  n 0.7 V p  n 0.3 V 
muKo fõ'
fuu úoHq;a lafIa;%h mj;sk m%foaYfha wdfrdamK jdyl ys̀. neúka ySk ia:rh fyj;a ydhs; m%foaYh
f,i ye`oskafõ'



 osfhdavhla fmr keUqre lsÍu

wefkdavhg jeä úNjho lef;davhg wvq úNjho iïnkaO flf¾'
wNHka;r úNj ndOlh blau jQ miq m%udKfha fmr keUqre Odrdjla mj;s'mA 
ySk ia:rh mgq fõ

 osfhdavhla miq keUqre lsÍu

wefkdavhg wvq úNjho lef;davhg jeä úNjho iïnkaO flf¾'
A m%udKfha miq keUqre Odrdjla mj;s
ySk ia:rh mq̀M,a fõ

 úYd, m%;Hdj¾; fjda,aàh;djhlska l=vd" ia:djr" ir, fjda,aàh;djhla ,nd .ekSu

m<uq mshjr - mßKduKh ( wjlr mßKdulhla fhdod fjda,aàh;dj my< niajhs
fojk mshjr - iDcqlrKh ( osfhdav Ndú;fhka  udrejk m%;Hdj¾; fjda,aàh;dj  udre fkdjk +/  +/  

;;a;ajhg m;a lrhs'
;=kajk mshjr - iqugkh ( iqugk Odß;%lhla Ndú;fhka iDcqlrKh l, fjda,aàh;djfha WÉpdjpkhka

wvq lrhs'

y;rjk mshjr - fjda,aàh;d hdukh ( fik¾ osfhdavhla Ndú;fhka fjda,aàh;dj ir, ;;a;ajhg
 m;a lrhs'

 oaú - O%ej g%dkaisiagr

B

IB

IE E

CIC

B

IB

CIC

IE E

I - I  IE C Búfudapl Odrdj" - ix.%dyl Odrdj"  - mdou Odrdj

I       I     (I  > I )E C E C

I  < I  , IB E C

I  = I  + IE B C

 úNj m%;s,dNh (A )V

A  =V
m%;sodk úNjh
m%odk úNjh

 Odrd m%;s,dNh (A )I

A  =I
m%;sodk Odrdj
m%odk Odrdj



 g%dkaisiagrhl úkHdih

fmdÿ mdou fmdÿ úfudapl fmdÿ ix.%dyl

 fmdÿ úfudapl úkHdifhaoS g%dkaisiagrhl ,dlaIKsl jl%

m%odk ,dlaIKsl jl%h (  ksh;j ;sìhoS  iu.  ys úp,kh i,ld nef,a'V V ICE BE BI.

m%;sodk ,dlaIKsl jl%h (  ksh;j ;sìhoS  iu.  ys úp,kh i,ld nef,a'I V IB CE CII.

ixl%duK ,dlaIKsl jl%h (  ksh;j ;sìhoS  iu.  ys úp,kh i,ld nef,a'V I ICE B CIII.

 g%dkaisiagrhl mej;=ï wjia:d

lmd yeß m%foaYh (  m%foaYhI    0CI. 

l%shdldÍ m%foaYh ( iu.  f¾Çhj jeäjk m%foaYhI  IB CII.

ix;Dma; m%foaYh ( ia:djrj mj;sk m%foaYhI  CIII.

 fmdÿ úfudapl úkHdifhaoS ir, Odrd ,dNh ( )


IC

IB

 ix{d j¾OkfhaoS g%dkaisiagrhla l%shdldÍ m%foaYhg keUqre lsÍu

B  E  ikaêh tys wNHka;r úNj ndOlh hka;ñka blauùug m%udKj;a fjda,aàh;djhlska fmr keUqre
flf¾'

B  C  ikaêh fyd|ska miq keUqre flf¾'

V  C     w.fhys mj;ajd .efka' VCC

2

m%odkh yd m%;sodkh w;r  l l,d fjkila yg .kS'1800

 g%dkaisiagrh iaúÉphla f,i Ndú; lsÍu

lmdyeß m%foaYhg keUqre l, úg újD;  iaúÉphla f,io ix;Dma; m%foaYhg keUqre l, úg(OFF)
ixjD;  iaúÉphla f,io yeisf¾'(ON)



 tal O%ej g%dkaisiagrh

ikaê lafIa;% wdprK g%dkaisiagr

n - kd,Sh P - kd,Sh

npG

D

S

D

S

G

pnG

D

S

D

S

G

G - (Gate) D -  (Drain),    S - (Source) oajdrh "  wmjdylh ^fidfrdõj&  m%Njh 

 ikaê lafIa;% wdprK g%dkaisiagrhl úkHdi

fmdÿ m%Nj fmdÿ wmjdyl

fmdÿ oajdr

 fmdÿ m%Nj úkHdifhaoS ikaê lafIa;% wdprK g%dkaisiagrhl ,dlaIKsl jl%

ixl%duK ,dlaIKsl jl%h (  ksh;j ;sìhoS  iu.  ys úp,kh i,ld nef,a'V V IDS GS D

m%;sodk ,dlaIKsl jl%h ( VGS DS D ksh;j ;sìhoS  iu.  ys úp,kh i,ld nef,a'V I

 mßmQ¾K ldrld;al j¾Olhl ,laIK
m%odk m%;sfrdaOh ^iïndOkh& wmßñ; fõ'I.
m%;sodk m%;sfrdaOh ^iïndOkh& Y=kH fõ'II.
újD; mqvq fjda,aàh;d ,dNh wmßñ; fõ'III.
l,dm m<, wmßñ; fõ'IV.

 újD; mqvq wjia:dj

 fmdÿ m%Nj úkHdifhaoS g%dkaisiagrh ix{d j¾Olhla f,i l%shd lrk úg m%odkh yd m%;sodkh w;r
 1800 l l,d fjkila yg .kS'

f¾Çh m%foaYh

I.
II.



újD; mqvq fjda,aàh;d ,dNh  kï AV

AV =             =
V0

Vi

V0

V+  V

V V0 V + = A ) (  V 

y =  m  x
újD; mqvq fjda,aàh;d ,dNh b;d wêl neúka j¾Olh f¾Çhj ix{d j¾Okh lrk m%odk fjda,aaàh;d 
mrdih fnfyúka l=vdh'

 iaj¾Kuh kS;s

fjda,aàh;d kshuhI.

ndysr m%;sfmdaIK mßm: mqvq u.ska iEu úgu m%;sodk fjda,aàh;djfhka fldgila m%odk w.% fj;
fhduq lrkafka" m%odk w.% w;r fjda,aàh;d wka;rh Y+kH jk mßÈh'

Odrd kshuhII.
m%odk m%;sfrdaOh b;d úYd,  neúka m%odk w.% yryd j¾Olhg .,d  hk Odrdj Y+kH fõ'(> 10  12 )

 wmj¾; fkdjk j¾Olh

 wmj¾; j¾Olh

 uQ,sl ;¾l oajdr

NOT oajdrhI.
m%odk ix{dfõ wkqmqrl ix{dj m%;sodkh lrhs ^tla m%odkhla muKs&

A  =        = 1 +V

V0

Vi

Rf

R

A  =         = V 
V0

Vi

Rf

R

F = A



OR oajdrhII.
tla m%odkhla fyda 1 jQ úg 1 m%;sodkh lrhs'

AND oajdrhIII.
ish¿u m%odk 1 jQ úg muKla 1 m%;sodkh lrhs'

NOR oajdrhIV.
OR NOT oajdrhl m%;sodkh  oajdrhlg m%odkh lsÍfuka ;kd;sfí'

F = A + B

F = A . B



NAND oajdrhV.
AND NOT oajdrhl m%;sodkh  oajdrhlg m%odkh lsÍfuka ;kd ;sfí'

Ex - OR OR oajdrh ^nysIalr  oajdrh&VI.
tla m%odkhla muKla 1 jQ úg 1 m%;sodkh lrhs'

Ex - NORVII.
Ex - OR oajdrhl m%;sodkh NOT oajdrhlg m%odkh lsÍfuka ;kd ;sfí'

F = F1

= A. B

F = A + B



 nQ,shdkq i¾jiduHhka

A . 1   =   A
A . 0   =   0
A . A   =   A
A . A   =   0
A + 1   =   1
A + 0 = A
A + A = A
A + A = 1
A . B  = B . A
A + B  = B + A

A . B + A . C  = A . ( B + C )
A . ( B + C ) = A . B + A . C

I.
II.
III.
IV.
V.
VI.
VII.
VIII.
IX.
X.

XII.
XIII.

 ms<s - fmd< mßm:

 NOR  S  Roajdr Ndú;fhka uQ,sl  ms<sfmd<h

=  AXI. A 



 NAND  S  Roajdr Ndú;fhka uQ,sl  ms<sfmd<h

 S  R  ms<sfmd<hl ld, rEm igyka

 m%;Hia: n,h

mod¾:fha hdka;%sl .=K  (   (Unit - 10) 

ndysr n, hgf;a m%;Hia: jia;=jl yevh fjkia jk úg Bg tfrysj mod¾:h ;=, yg.kakd wka;¾
wKql n,hhs'

 m%;H n,h

tall lafIa;%M,hlg wkqrEm m%;Hia: n,hhs'

=
F
A F Am%;Hia: n,h" j¾.M,h

 úl%shdj ( )
tall uq,a os.l isÿjk osf.ys fjkihs'

=
e
L e Losf.ys fjki" uq,a os.



 n, - ú;;s yd m%;H n, úl%shd m%ia:dr

 yqla kshuh

iudkqmd;sl iSudj ;=,oS m%;Hia: n,h ú;;shg wkqf,dauj iudkqmd;sl fõ'

 m%;Hia:;d udmdxlh w¾: oelaùu

 hx udmdxlh  w¾: oelaùu(Y)

iudkqmd;sl iSudj ;=,oS m%;H n,h" úl%shdjg ork wkqmd;hhs'

iudkqmd;sl iSudj ;=,oS wd;kH ^fyda iïmSvl& m%;H n,h" wd;kH ^fyda iïmSvl& úl%shdjg ork
wkqmd;hhs'

Y  =            =  Y         =  Y     


F
A

e
L

     =  Y    F  =               e       F
A

e
L (   )AY

L
F  =  ke } k  =      

AY
L k  =   ÿkq ksh;h $ n, ksh;h

 weos lïìhl m%;Hia:;d úNj Yla;sh ^ úl%shd Yla;sh&

W  =          Fe  W  =        kefyda   21
2

1
2

tall mßudjl úl%shd Yla;sh  =                  =          1
2

Fe
AL

1
2

;dm m%idrKh fyda ixfldapkh j,lajd Æ oKavl yg.kakd n,h

F  =   AY    f¾Çh m%idrK;dj
  WIaK;aj fjki 

 iam¾YSh m%;H n,h yd m%fõ. wkql%uKh

A

F

h

F

V

v + v 





iam¾YSh m%;H n,h = F
A F - ÿiai%dù >I_K n,h

m%fõ. wkql%uKh  = v
h

v - m%fõ. fjki

 ÿiai%dú;dj ms<sn`o ksõgka kshuh

ÿiai%dù ;r,hl wdia;ßh m%jdyhloS wkqhd; ;r, ia:r folla w;r iam¾YSh m%;H n,h" tu ia:r
w;r jQ m%fõ. wkql%uKhg wkqf,dauj iudkqmd;sl fõ'

F
A =  v

h - ÿiai%dù;d ix.=Klh

 ÿiai%dú;d ix.=Klh w¾: oelaùu

ÿiai%dú ;r,hl wdia;ßh m%jdyhloS tall m%fõ. wkql%uKhlska hq;a fmfoil ;r,h m%jdyh jk
osYdjg iudka;r tall j¾.M,hlg wkqrEm ÿiai%dù >I_K n,hhs'

 fmdhsfi,a iq;%h

Q
t =


8

r4


P

L
Q

t
- mßud m%jdy is>%;dj

  r   - k,fha wNHka;r wrh
P

L - k,fha mSvk wkql%uKh

 ;sria' mgq k,hla ;=," wiïmSvH ;r,hla isÿ lrk wkdl+," wjr; m%jdyhla i`oyd j,x.= fõ'

Q
t

(       =  AV    V - A - fõ.h" yrialv j¾.M,h&

 iafgdlaia kshuh

F = 6 rv  F - ÿiai%dù >I_K n,h

r  - f.da,fha wrh

v - i,ld n,k fudfydf;a oS f.da,fha m%fõ.h

 ÿiai%dú udOHhla ;=< p,kh jk f.da,hl p,s;hg wod< iólrK

my,g p,kh jk >k f.da,hla i`oyd I. a gWmßu      =

by,g p,kh jk >k f.da,hla i`oyd II. a Wmßu          = g

my,g p,kh jk >k f.da,hla i`oyd III. v wdka;   =

by,g p,kh jk >k f.da,hla i`oyd IV. v wdka;   =







2r2    g
9

2r2 g
9

 mDIaÀl wd;;s ix.=Klh  w¾: oelaùu(T)

ksoyia øj mDIaghla u; w`oskq ,nk tall os.la we;s isyska l,ams; f¾Ldjlg ,ïnlj yd øj mDIaGhg
iam¾Ylj tla osYdjlg l%shd lrk iïm%hqla; n,hhs'

 mDIaÀl wd;;s n,h (F)

F = LT           L - os.

mDIaÀl wd;;s n,h iEu úgu wod< os.g ,ïnl jk w;r ksoyia øj mDIaGhg iam¾Yl fõ'



 ksoyia ^hdka;%sl& mDIaÀl Yla;sh  w¾: oelaùu( )

ifudaIaK ;;aj hgf;a oS øj mDIaGhl j¾.M,h tallhlska jeä lsÍug l< hq;= ld¾h m%udKhhs'

W = A           A -  j¾.M,h

 T = 

 iam¾Y fldaKh w¾: oelaùu

øjhla yd >khla iam¾Y jk ,laIHhloS øj mDIaghg w|skq ,nk iam¾Ylh" >k ì;a;sh iu. idok
fldaKh øjh ;=,ska uekak úg tu fldaKhhs'

 f.da,Sh udjlhla ;=, wu;r mSvkh ( P)

P = 2T
r r - udjl wrh

inka nqnq,la i|yd  P = 4T
r

 k,hl fl,jr ms<sfh, jk nqnq,l wrhg .; yels wju w.h jkafka k,fha wrhhs'

 flaIsl Woa.ukh (h)

h g =I. 2T
r

h g =II. 2Tcos
R

r - udjl wrh" øjfha >k;ajh

R - k,fha wrh" iam¾Y fldaKh

 flaIsl md;kh

h g =I. 2T
r

h g =  II. 2Tcos
R

 øjhl .s,a jQ jia;=jla u; fhfok mDIaÀl wd;;s n,h (F)

F = Tcos  ×  mßñ;sh

 iudka;r isria ;yvq folla w;r øjhl Woa.ukh

h g = 2Tcos
d d - ;yvq w;r mr;rh

 øj mg,hlg oeuQ kQ,a mqvqjl ueo we;s mg, fldgi ì| oeuQ úg yg.kakd wd;;sh (F)

F = 2rT r - mqvqfõ wrh

 r;ajQ jia;=jlska msgjk úlsrKj, laIu;dj r|d mj;sk idOl

mod¾: yd úlsrK (  (Unit - 11) 

jia;=fõ mDIaÀl WIaK;ajhI.
jia;=fõ mDIaG j¾.M,hII.
mDIaGfha iajdNdjhIII.

 r;ajQ jia;=jlska msgjk úlsrKj, ;Sj%;dj r|d mj;sk idOl

jia;=fõ mDIaÀl WIaK;ajhI.
mDIaGfha iajdNdjhII.

 lDIaK jia;= w¾: oelaùu

ish mDIaGh u; m;kh jk ish`Mu ;rx. wdhdu iys; úlsrK wjfYdaIKh l, yels jia;=
^fyda ish`Mu ;rx. wdhdu iys; úlsrK úfudapkh l, yels jia;=&



 lDIaK jia;= úlsrKfha ;Sj%;d jHdma;sh ^lDIaK jia;= j¾Kdj,sh&

- ;rx. wdhduh (nm)
  - tall ;rx. wdhduhla ;=, úlsrKj, ;sj%;dj (Wm  / nm)2

 by; ;Sj%;d jHdma;sfha ,laIK

 jeäjk úg jeäù Wmßulg meñK kej; wvqfõ'EI.
jl%h hgf;a we;s j¾.M,h u.ska lDIK jia;=fõ tall j¾.M,hlska tall ld,hloS msg l, uq̀M
úlsrK Yla;sh ,efí'

II.

jl% lsysmhla ie,lSfïoS"

WIaK;ajh jeä jk úg iEu ;rx. wdhduhlgu wkqrEm úlsrKj, ;Sj%;dj jeäfõ'I.
WIaK;ajh jeäjk úg lDIaK jia;=fõ tall j¾.M,hlska tall ld,hloS msg lrk uq`M úlsrK 
Yla;sh ^tkï m%ia:drh hgf;a we;s j¾.M,h& jeäfõ'

II.

WIaK;ajh jeä jk úg lDIaK jia;=j u.ska msglrk Wmßu ;Sj%;djhg wkqrEm úlsrKfha ;rx. 
wdhduh  wvqfõ'( )m

III.

 iafg*dka - fnd,aÜiaudka kshuh

lDIaK jia;=jl mDIaGfha tall j¾.M,hlska ;;amrhloS msg jk uq̀M úlsrK Yla;sh  tu lDIaK(E),
jia;=fõ mDIaGh mej;s ksrfmalaI WIaK;ajfha isõjk n,hg  wkqf,dauj iudkqmd;sl fõ'(T )4

E = T 4 iafg*dka ksh;h (5.67 ×  10  Wm  K )  8 2 4

P = AT 4 P  A   laIu;dj" j¾.M,h

^úlsrK úfudapkfhaoS  hkq jia;=fõ mDIaÀl WIaK;ajhhs' úlsrK wjfYdaIKfhaoS  hkq mßirT T
WIaK;ajhhs'&

 lDIaK fkdjk jia;=jla i`oyd iafg*dka - fnd,aÜiaudka kshuh fhoSu

úlsrK - úfudapkfha oS

E  =  e T 4

P  =  e AT   4

úlsrK - wjfYdaIKfha oS

E  =  a T 4

P  =  a AT   4

e  - mDIaÀl úfudapl;dj

jia;=fõ WIaK;ajhT - 
a  - mDIaÀl wjfYdaIl;dj

mßir WIaK;ajhT - 

 mDIaÀl úfudapl;dj  w¾: oelaùu(e)

 e  = 
jia;=fõ tall mDIaG j¾.M,hlska  l§ wjfYdaIKh l, úlsrK Yla;sh1s
jia;=fõ tall mDIaG j¾.M,hla u;  l§ m;kh jQ uq¿ úlsrK    Yla;sh1s

T  > T2 1

T1

E

m



 mDIaÀl wjfYdaIl;djh  w¾: oelaùu(a)

 a  = jia;=fõ tall mDIaG j¾.M,hlska l§ wjfYdaIKh l, Yla;sh1s 
jia;=fõ tall mDIaG j¾.M,hla u;  l§ m;kh jQ uq¿ úlsrK    Yla;sh 1s

 fok ,o jia;=jla i`oyd e = a
lDIaK jia;=jla i`oyd e = a = 1
lDIaK fkdjk jia;=jla i`oyd e, a < 1

tla jl%hla ie,lSfïoS



 f¾,s - Ôka jdoh iy ùka jdoh

lDIaK jia;= j¾Kdj,sh ffioaOdka;slj meyeos,s lsÍu i|yd bosßm;a l, kuq;a wid¾:l jQ jdo folls'
f¾,s - Ôka jdoh os.= ;rx. wdhdu i|yd muKla .e,mqkq w;r ùka jdoh flá ;rx. wdhdu i|yd
muKla .e,mqks'

 ma,dkala ksh;h

lDIaK jia;= j¾Kdj,sh meyeos,s lsÍu i|yd bosßm;a úh'

mrudKql foda,lj,g .; yelafla  u.ska ,nd fok úúla; Yla;s w.hhka muKs'E = nhfI.
E -  n - foda,lfha uq`M Yla;sh  lafjdkagï wxlh

 foda,lfha ixLHd;h  ma,dkala ksh;h f -   h - (6.63 × 10  Js)34

mrudKql foda,l Yla;sh yqjudre lrkafkao  ys mQ¾K ixLHd;aul .=Kldr f,ih'hfII.

 m%ldY úoHq;a wdprKh

iuyr øjHhkaf.ka iEÿkq mDIag u; úoHq;a pqïnl ;rx. ^ixLHd;h jeä& m;kh jQ úg tu mDIagfhka
bf,lafg%dak uqla; ùfï ixisoaêh'

 kej;=ï úNjh (V )S

m%ldY Odrdj Y=kH lrd f.k taug wjYH wju ndOl úNj wka;rhhs'

Kmax
e e

0

VS

K  max S= eV

     m V = eV2
max S 1

2

K  max - Wmßu pd,l Yla;sh

 m%ldY úoHq;a ld¾h Y%s;h ( )

mDIaghlska bf,lafg%dakhla bj;a lsÍu i|yd wjYH wju Yla;shhs'

fuh wod< øjH j¾.h u; r|d mj;S'

 wod< jkafka mDIagfha we;s bf,lafg%dak i|ydh'Kmax

^mDIagfha we;s bf,lafg%dak i|yd fukau fjk;a uÜgïj, we;s bf,lafg%dak i|ydo m%ldY úoHq;a ld¾h
Y%s; w¾: oelaúh yelsh'&

 m%ldY úoHq;a wdprKfha .=K

m;s; wdf,dalfha ixLHd;h tla;rd wjuhlg jvd l=vd kï wdf,dalfha   ;Sj%;dj fl;rï jeä
l,o m%ldY úoaHq;a úfudapkh isÿ fkdfõ'

  [ ( threshold frequency - f  ) ]fuu wju ixLHd;h foay,S ixLHd;h f,i   ye¢kafõ'o

I.

m%ldY úoaHq;a wdprKh isÿjk úg" m%ldY Odrdj m;s; wdf,dalfha    ;Sj%;djg wkqf,dauj 
iudkqmd;sl fõ'

II.

uqla;  j, Wmßu pd,l Yla;sh m;s; wdf,dalfha ;Sj%;djfhka    iajdh;a; kuq;a th m;s;e
wdf,dalfha ixLHd;h iuÕ jeä fõ'

III.

m%ldY úoHq;a wdprKh CIKsl l%shdj,shls' hï ld, mudjla fjf;d;a   th   >kfha mj;S'10  s–9IV.

 ùka úia:dmk kshuh

hï WIaK;ajhl oS lDIaK jia;=j msg l< Wmßu ;Sj%;djhg wkqrEm úlsrKfha ;rx. wdhdufha;a  (m)
lDIaK jia;=fõ mDIagh mej;s ksrfmaCI WIaK;ajfha;a  .=Ks;h ksh;hls'(T)

mT =  C C - ( 2.898 × 10  m K )ùka ksh;h 
3



 m%ldY úoHq;a wdprKfha .=K wdf,dalfha ;rx. jdofhka meyeos,s lsÍu

mDIaGhlska  la uqla; lsÍug hï wju Yla;shla wjYH fõ' ;rx.j,   ;Sj%;dj jeä lsÍfï§ fuu e
wju Yla;s w.h blaujd hk wjia:djla    t<ôh hq;= w;r túg m%ldY úoaHq;a úfudapkh isÿúh
hq;=h' tfy;a    ixLHd;h foay,S ixLHd;hg jvd wvq kï ;Sj%;dj fldf;la jeä l,o   m%ldY úoaHq;a 
úfudapkh isÿ fkdfõ' ^;rx. jdohg wkqj mej;sh    hq;af;a foay,S ixLHd;hla fkdj foay,S 
;Sj%;djhls'&

I.

;rx. jdohg wkqj ;rx.hla i;= Yla;sh ;Sj%;dj iuÕ jeä fõ'

;Sj%;dj jeä l, úg ;rx. i;= Yla;sho jeä ù jeä  ixLHdjla    uqla; fõ' túg ;Sj%;dj iuÕe
m%ldY Odrdj jeä fõ' tksid fuu    .=Kh muKla ;rx. jdohg wkql+, fõ'

II.

e e uqla; lsÍu i|yd wjYH wju Yla;sh jeh jQ miq b;sß Yla;sh uqla;    fha Wmßu pd,l Yla;sh

njg mßj¾;kh fõ' fï wkqj ;Sj%;dj jeä lsÍfï§ uqla;  j, Wmßu pd,l Yla;sh jeä úhe
hq;=h' tfy;a   th jeä jQfha ixLHd;h iuÕ ñi ;Sj%;dj iuÕ fkdfõ'  

III.

;rx. jdohg wkqj ;rx.hla i;= Yla;sh ;rx. fmruqK mqrd jHdma;j   mj;S'  la Yla;she
wjfYdaIKh lrkafka ;rx. fmruqfKa b;d l=vd   m%foaYhlsks' tksid uqla; ùug m%udKj;a wju

Yla;sh wjfYdaIKh   lr .ekSug  g hï ld,hla .; fõ' tfy;a m%ldY úoHq;a wdprKfha   ksÍCIs;e
ld,h óg jvd fndfyda fihska wvqh' 

IV.

 m%ldY úoHq;a wdprKh meyeos,s lsÍfï whskaiaghska l,ams;h

wdf,dalho we;=̀Mj ish`Mu úoHq;a pqïnl ;rx. ^úlsrK& úúla; Yla;s fmdos ^lafjdkagd& j,ska hqla;
fõ'
ixLHd;h  jk úlsrKhl we;s lafjdkagdjl ^fmdafgdakhl& Yla;sh  kï"f E

 fõ' ^  ma,dkala ksh;h&E = hf h -
fmdafgdak ßla;hloS wdf,dalfha m%fõ.fhka .uka lrk w;r  iólrKhg wkql+, fõ'c = f
^ma,dkala lafjdkaàlrKh lrk ,oafoa mrudKql foda,lj, Yla;shhs' whskaiaghska lafjdkaàlrKh
lrk ,oafoa úoHq;a pqïnl ;rx.j, Yla;shhs&

 whskaiaghskaf.a m%ldY úoHq;a iólrKh

c

V

eVS

eVS

eVS

eVS

fmdafgdakh i|yd foay,Sh ixLHd;fhaoS 
fmdafgdakh i;=
Yla;sh  .e,ùuge
hka;ñka m%udKj;a
neúka"

foay,Sh ;rx.

wdhduh  kï"0



 m%ldY úoHq;a úfudapkh isÿ ùu i`oyd fyda  úh hq;=hf > f0 

 fmdafgdak jdofhka m%ldY úoHq;a wdprKfha .=K meyeos,s lsÍu

fmdafgdak jdohg wkqj fmdafgdakhla i;= Yla;sh ixLHd; u; r|d mj;S'

e hf f hf = f    la uqla; lsÍu i|yd úh hq;=h' fï i|yd ys w.h u.ska ,nd fok      
w.hg ^foay,S ixLHd;hg& jvd jeäúh hq;=h' fï   ksid foay,S ixLHd;hl meje;au fmdafgdak
jdohg tlÕh' ixLHd;h   ksh;j ;nd ;Sj%;dj jeä lsÍfï§ isÿ jkafka tla tla fmdafgdakfha   Yla;sh
ksh;j ;sìh§ tall j¾.M,hla yryd tall ld,hl§ .uka   .kakd fmdafgdak ixLHdj jeäùu muKs'

I.

wdf,dalfha ;Sj%;dj iuÕ m;kh jk fmdafgdak ixLHdj jeä jk    neúka jeä bf,lafg%dak m%udKhla 
uqla; ù m%ldY Odrdj jeä fõ'

II.

hf –  = k max u.ska fmkS hk mßÈ Wmßu pd'Y' r|d mj;skafka    m;kh jk fmdafgdakj, ixLHd;h
yd wod, f,day j¾.h u; muKs'   th wdf,dalfha ;Sj%;djfhka iajdh;a; fõ'

III.

fmdafgdakhla hkq ixflakaøKh ù we;s Yla;s fmdÈhla neúka la yd   tl t,af,a .eà CIKslj Bg e 
Yla;sh iemhSug fmdafgdakhlg yelsh'   tksid m%ldY úoaHq;a wdjrKh CIKsl l%shdj,shls'

IV.

 m%ldY úoHq;a wdprKhg wod< m%ia:dr

m%ldY Odrdj

;Sj%;dj

ix;Dma;
Odrdj

[f] [I]

Vs 0
V

m%ldY Odrdj

m%ldY Odrdj

Vs

2I
[f]

I

V

h [f ] - [  = e V   súNj wka;rh m%;súreoaO lr  jeä    lrk úg 
m%ldY Odrdj l%ufhka    wvqùfuka fmkS hkafka 
uqla; úúO   pd,l Yla;Skaf.ka ^  isg &   e 0 k, max 
hqla;   njhs'

I. II.

  Vs  ksh; úh hq;=h

III. IV.

V.

úúO øjH i|yd fjkia fõ' kuq;a 
m ksh;h'

úg

Odrdj

Odrdj I

;Sj%;dj



 ã fn%d.a,S l,ams;h

fndfyda wjia:dj, ;rx. f,i ie,flk úoHq;a pqïnl úlsrK m%ldY úoHq;a wdprKh jeks we;eï
ixisoaêj,oS wxY=uh .=K fmkajkafka kï fndfyda wjia:dj, wxY= f,i ie,flk bf,lafg%dak$fm%dafgdak
wdosh we;eï wjia:dj,oS fyda ;rx.uh .=K fmkaúh hq;=h'

.uH;dj  jk wxY=jla ;rx.uh .=K fmkajk úg ta yd ne|s we;s ;rx. wdhduh ^ã fn%d.a,S ;rx.P

wdhduh& kï fõ'   h
P

 ;rx. yd wxY=j, oaú;aj yeisÍu ;rx. - wxY= oaffj;h  f,i ye|skafjk(wave - particle duality)
w;r hï ixisoaêh;a meyeos,s lsÍu i|yd jrlg fhdod .kafka ;rx. jdoh fyda wxY= jdoh hk foflka
tlla muKs'

 bf,lafg%dak wkaùlaIh
bf,lafg%dak b;d by, úNj wka;rhla yryd ;ajrKh lr tajdfha .uH;dj by, kxjd ã fn%d.a,s ;rx.

wdhduh oDIH wdf,dalfha ;rx. wdhduhg;a jvd wvq fldg jeä úfNaok n,hla (resolution power) 
,nd .kS'

  lsrK ksIamdokhx -

iq;%sld fjda,aàh;dj
( ~ 10 v )

wj;,
lef;davh

X - lsrK
ßla;lh

iq;%sldj b,lal
f,dayh ^wefkdavh&

ùÿre k,h
;U oKav

f¾pkh lrk ,o k,h ;=< we;s r;a jQ iq;%sldfjka  úfudapkh    flf¾'e
fuu  wêl úNj wka;rhla hgf;a ;ajrKh ù b,lal f,dayh  u;  .efÜ'e  (target metal)
b,lal f,dayfha .eà iS>%fhka ukaokh jk  u.ska  lsrK     úfudapkh fõ'  iS>%fhka ukaokh ùue X - e
i|yd b,lal f,dayfha     mrudKql l%udxlh úYd, úh hq;=h'

e 99% j, pd,l Yla;sfhka la muKu ;dmh njg m;a jk neúka    by< øjdxlhla we;s gx.aiagka jeks
f,dayhla b,lalh f,i Ndú; fõ'

ksmojk ;dmh b,lalfhka bj;g ikakhkh lsÍu i|yd th ;U    oKavl fl<jrg ldjoaod we;s w;r 
;U oKav jgd .,d hk f;,a fyda   c,h u.ska tho isis,kh flf¾'
iq;%sld Odrdj jeä lsÍfï§ th r;a ùu;a iuÕ  úfudapkh jk    iS>%;dj jeä fõ' túg b,lalh u; e e
m;kh ùfï iS>%;djo jeäù   tu.ska  lsrK j, ;Sj%;dj jeä fõ'X -
w.% w;r fjda,aàh;dj jeä l, úg  j, pd,l Yla;sh jeäjk    neúka ksmofjk  lsrK j, Yla;shoe X -
^úksúo hdfï yelshdj& jeäfõ'

X - 0.05 A 10 A lsrK j, ;rx. wdhdu mrdih  isg  muK olajd fõ'0 0

ixLHd;h jeä  lsrKj, úksúo hdfï yelshdj jeä jk w;r tajd   ±ä  lsrK f,i X - X - (hard x-rays) 
ye¢kafõ' ixLHd;h wvq  lsrKj,   úksúo hdfï  yelshdj wvq jk w;r tajd uDÿ  lsrKX - X -
(soft x-rays) f,i ye¢kafõ'

  lsrK j, .=KX -

X -  lsrK úµq;a pqïnl ;rx. fõ' tneúka tajd ßla;fhys wdf,dalfha   m%fõ.fhka m%pdrKh fõ'

úoHq;a lafIa;% fyda pqïnl lafI;% fyda u.ska  lsrK wm.ukh    fkdfõ' ^tkï tajd wdfrdams; wxY=X -
fkdfõ'&
X - lsrKj,g mod¾: úksúo hdfï yelshdjla we;' tfy;a mod¾:fha   >k;ajh jeä jk úg" úksúÈk
.eUqr wvq fõ'
X - lsrK ldp u.ska kdNs .; l< fkdyelsh'
X - lsrK iaMál ±,sila u.ska új¾;kh l< yelsh'
X - lsrK hï jdhqjla ;=<ska .uka lrk úg tu jdhqj whkSlrKh   fõ'



  lsrKj, m%fhdackX -

ffjoH úoHdfõ§ (

X - lsrK" mgl yd udxY fmaYs yryd t;rï wjfYdaIKh fkdù .uka  l,o >k;ajfhka jeä wiaÓ

yryd hdfï§ wjfYdaIKh ùu fya;=fjka tjeks .uklska miq  lsrK PdhdrEm mg,hla u;gX -
jeàug ie,eiajQ  úg  lsrK ;Sj%;djhkaf.a wiudk;dj fya;=fjka wiaÓj, Pdhdjla  mg,h u;X -
we;s lrhs' fuu.ska wiaÓj, ì¢ hdula" Èrd hdula fyda   úlD;shla b;d myiqfjka ksÍCIKh l, yel' 
tfiau WKavhla jeks f,day fyda >k;ajfhka jeä wd.ka;=l øjHhla isrer wNHka;rfha  we;s úg tys 

msysàu y÷kd .ekSugo  lsrK Ndú; flf¾' o;a uq,a Èrd hdu y÷kd .ekSu" fmkye,af,a krla jQX -
fiu msÍ we;s ia:dk y÷kd .ekSu" k<f,a we;s —ihskiã  .%kaÓj, fiu msÍ we;a±hs mÍCId lsÍu" 
jl=.vqj, yd uq;%dYfha .,a we;s ù ;sfí±hs mÍCId lsÍu" nvje,l lsishï ia:dkhl wjysrhla fyda
wkjYH j¾Okhla we;s úfgl tu ia:dkh ksjerÈj ks¾Kh lsÍu jeks ld¾hhka i|yd 

 lsrK PhdrEm Ndú; flf¾' óg wu;rj we;eï ms<sld ffi, úkdY lsÍugo áhqur X - ( tumor -
ms<sld .eá;s & i|yd m%;sldrlhla f,io  lsrK Ndú; flf¾' ffjoH lghq;= i|yd idudkHfhkaX -
Ndú; flfrkafka uDÿ  lsrKhs'X -

l¾udka; yd bxðfkare úoHdfõ§ (

f,day o~q ;=, jd; l=yr" msmsreï fyda ÿ¾j, ^Yla;su;a ke;s& ia:dk we;akï tajd msßlaiSu i|yd ±ä
 lsrK Ndú; flf¾' fmr i|yka fodaI iys; ia:dkhlska  lsrK loïnhla .uka l, úgX - X -

we;sjk wjfYdaIK úIu;dj fya;=fjka Bg wkqrEm fiahdjla PhdrEm mg,h u; igyka fjhs'
we;=,; fkdfmfkk fyda <Õd úh fkdyels fyda újD; lsÍfï wjodkula fyda wjYH;djhla ke;s
lsishï jHqyhl we;=<; msßlaiSu i|yd o lsrK Ndú; flf¾'X - 

úoHd;aul m¾fhaIKj,§ (
iaMál úoHdfõ§ yd Ôj úoHdfõ ixlS¾K wKq ms<sn|j ye±Ífï§  lsrK új¾;k rgd Wmfhda.sX -
lr .kq ,efí' tu új¾;k rgd wkqidrfhka iaMál j, wNHka;r jHqyhka yd ixlS¾K wKqj, 
mrudKq ilia ù we;s wdldrh wOHhkh l, yelsh' ld¾hCIu;djfhka jeä m%ldY fldaI ;ekSug 
.; yels kj w¾O ikakdhl ixfhda. fukau by, WIaK;aj j,§ iqmsß ikakdhl njg m;a l, yels 
ixfhda. wOHkfha§o  lsrK új¾;kh Wmfhda.S lr .kq ,efí'X -

.=jka f;dgqm, yd f¾.= lghq;=j,§ (

.=jka f;dgm,j," jrdhj, yd fjk;a jeo.;a wdh;kj, wdrCIl lghq;=j,§ .uka u¨ iy md¾i,a
jeks NdKav újD; lsßulska f;drj tajd ;=, we;s oE mÍCId lsÍug lsrK Ndú; flf¾' fuu.skaX - 
.uka u¨ ;=, we;s wk;=reodhl fyda kS;s úfrdaë NdKav $ wdhqO wdÈh y÷kd.; yelsh' 

 úlsrKYS,;dj
wia:dhs mrudKql kHIaáj,ska iajhxisoaOj úlsrK msg lr tajd ia:dhs ;;a;ajhg m;a ùfï l%shdj,sh'

 úlsrKYs,;djfha M,

I.  - II.  -  III.  -   wxY=  wxY=  lsrK

  laIh ùu -

Yla;sh

X - lsrK PdhdrEm mg, u; ixfõokhla we;s lrhs'
we;eï Lksc øjH u; m;kh jQ úg m%;s§mkhla we;s lrhs'
thg m%ldY úµq;a úfudapkh o we;s l< yelsh'

  laIh ùu -

  laIh ùu -



I. 

II.



 úlsrKYS,;d kshuh

úlsrKYS, uQ, øjHhl hï fudfyd;l mD:lalrK iS>%;dj ^laIh ùfï iS>%;dj& tu uQ, øjHhfha tu
fudfydf;a we;s úlsrKYS,s mrudKq ^kHIaá& .Kkg wkqf,dauj iukqmd;sl fõ'

dN
dt

   N =  NdN
dt

 - laIh ksh;h
^oS we;s kHIaá j¾.hlg ,dlaIKslhls'&

 N = N e 0
t N0 t = 0  oS we;s úlsrKYS,S kHIaá .Kk

ld,hlg miq b;sßj we;s úlsrKYS,S kHIaá .KkN t 
e = 2.718...

 w¾O Ôj ld,h ^w¾O wdhq ld,h& - T

úlsrKYS,S idïm,hl hï fudfyd;l we;s úlsrKYS,s kHIaá ^mrudKq& .Kk bka yß wvla ùug .;
jk ld,hhs'

1
2

T     =         T     =1
2

1
2

log 2e



0.693


 N0
T 


N0

2
1
2 T 



1
2 N0

4
T 


1
2 N0

8

w¾O Ôj ld,  ixLHdjlg miq b;sßj we;s úlsrKYS,s kHIaá .Kkx  = 
N0

2x

 il%sh;dj - A

mD:lalrK iS>%;dj fyj;a loS mD:lalrKh jk ^laIh jk& kHIaá ixLHdjhs' tallh1 s  (SI 
fnlr,a - Bq)

A =          A = N 
dN
dt

^il%sh;dj wvla ùug .; jkafkao w¾O wdhq ld,hg iudk ld,hls&

 úlsrK uekSu - ud;%d uekSu

úlsrKfha ud;%dj ukskq ,nkafka f.%a  keue;s tallfhks'(Gy)
øjH  la úlsrK u.ska wjfYdaIKh lrk Yla;sh la kï th  ud;%djls'1 kg 1J 1 Gy
1 Gy = 1 J kg1

f.%a tallhg fmr ud;%dj uksk ,oafoa /â  keue;s tallfhks'( rad )

 iM, ud;%dj uekSu

iM, ud;%dj ukskq ,nkafka iSj¾Ü  keue;s tallfhks' (Sv)

 iM, ud;%dj (Sv ) = ( Gy × QFj,ska ud;%dj  j,ska & 

iM, ud;%dj (rem ) = ( rad × QFj,ska ud;%dj  j,ska & 

QF - (Quality Factor)  (Relative Biological .=K idOhl fyj;a idfmalaI Ôj úoHd;aul iM,;d idOlh

Ef  ctiveness Factor - RBE )idOlhf

1 Gy = 100 rad

iSj¾Ü tallhg fmr iM, ud;%dj uksk ,oafoa frï  keue;s tallfhks'(rem)
1 Sv = 100 rem



 kHIaál nkaOk Yla;sh

ia:dhs kHIaáhla th iEos we;s kshqla,sfhdakj,g uq̀Mukskau fjka lsÍug wjYH wju Yla;shhs'

I'  kHIaál úLKavkh  -  úYd, ialkaO l%udxlhla iys; kHIaáhla l=vd ialkaO l%udxlhla we;s kHIaá
lsysmhla njg fjka lsÍfï l%shdj,sh

II' kHIaál ú,hkh     - l=vd ialkaO l%udxlhla iys; kHIaá lsysmhlska úYd, ialkaO l%udxlhla we;s
 kHIaáhla ,nd .ekSfï l%shdj,sh

kHIaál ú,hk m%;sl%shdjloS tla kshqla,sfhdakhlg wkqrEmj ,nd .; yels Yla;sh" kHIaál úLKavk
m%;sl%shdjlg idfmaCIj jeäh' ;jo ú,hk m%;sl%shdjloS mßirhg wys;lr úlsrK msg fkdjk neúka 
th —mßir ñ;=re˜ m%;sl%shdjls'(enviourment friendly) 

 wxY= fN!;sl úoHdj

}
}

}
}



ialkaO wxlh (A)

ialkaOh

wdfrdamKh

ku

mrïmrdj mrïmrdj mrïmrdj

bf,lafg%dakh ñfhdakh fgda

bf,lafg%dakh
kshqá%fkdaj

ñfhdak
kshqá%fkdaj

fg%da
kshqá%fkdaj

by, w÷k uqÿk

my, woaN+; m;=,

fmdisfg%dakh m%;s ñfhdakh m%;s fgda

m%;s bf,lafg%dak
kshqá%fkdaj

m%;s ñfhdak
kshqá%fkdaj

m%;s fgda
kshqá%fkdaj

wxY= m%;swxY=

 kHIaál m%;sl%shd



 neßfhdak

lajd¾la ;=kla tl;= ùfuka iEfok wxY= neßfhdak kñka ye|skafõ' fm%dafgdakh "(proton - p)
kshqfg%dakh Tfu.d ,eïvd yd is.aud wxY= fuu "  " "  " (neutron -n) (omega - ) (lamda - ) (sigma - )    
ldKavhg wh;a wxY= lsysmhls' neßfhdakhla iE§ we;s lajd¾la ish,a, m%;s lajd¾la njg yerjQ úg m%;s
neßfhdakhla iEfoa' neßfhdak ialkaOfhka jeäu wxY= fõ'

 fufidak

fufidakj, ialkaOh f,mafgdak yd neßfhdakj, ialkaO w;r w.hla .kS' fufidakh fyj;a  
mfhdakh yd fufidakh fyj;a flfhdakh fufidak ldKavhg wh;a wxY= folls' iEu(pion) K (kaon)     
úgu lajd¾la tlla yd m%;slajd¾la tlla iïnkaO ùfuka fufidakhla iEfoa' fufidakhla iE§ we;s
lajd¾la tl m%;slajd¾la tl njgo m%;slajd¾la tl lajd¾la tl njgo yerjQ úg m%;s - fufidakh ,nd
.; yelsh'

 neßfhdak yd fufidak fmdÿfõ fyafv%dak f,i ye|skafõ'(Hadrons) 

uQ,sldxY= iuyrl lajd¾la ixhq;sh my; mßos fõ'

 uQ,sl n,

úYajfha we;s uQ,sl n, wkqms<sfj,ska my; oelafõ'

m%n, n,h1'   (strong force)
(electromagnetic force)2'   úoaHq;a pqïnl n,h

(weak force)3'   ÿn, n,h
(gravitational force)4'   .=re;ajdCI_K n,h
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