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mod¾:fha ;rx.uh iajdNdjh
( WAVE NATURE OF MATTER)

úlsrKj, wxY= iajNdjh ( Particle nature of radiation )

úlsrKj, új¾;kh" ksfrdaOkh jeks ixisoaëka meyeÈ,s l, yelafla ;rx. jdofhka muKs' tfy;a m%ldY úoaHq;a

wdprKh meyeÈ,s lsÍfï§ wxY= jdohla ̂ fmdafgdak jdoh& fhdod .ekSug isÿfõ'

• ñka fmfkkafka fndfyda wjia:dj,§ ;rx. f,i ie,lsh yels wdf,dalh wdÈ úlsrK we;eï úg wxY=uh .=Ko

fmkajk njhs'

ã fn%d.a,S l,ams;h  ( de Broglie hypothesis )

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

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

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

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

ã fn%d.a,S ;rx. wdhduh ( de Broglie wave length )

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

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

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

• wxY=jla" ;rx.hla f,i yeisfrkafka kï th ;rx.j,g muKla wdfõKsl új¾;kh" ksfrdaOkh wd§ .=K

m%o¾Ykh l, hq;=h'

• új¾;kh isÿ ùu i|yd ndOlfha m%udKh ;rx. wdhduhg ióm fyda Bg jvd l=vd úh hq;=h'

• ufyaCISh jia;=j, ã fn%d.a,S ;rx. wdhduh b;d l=vd w.hla .kakd neúka m%fhda.slj tajdfha új¾;khka

ksÍCIKh l, fkdyel'
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• tfy;a bf,lafg%dak jeks b;d l=vd wxY=j, ã fn%d.a,S ;rx. wdhduh ̂ tu wxY= mj;sk mßirhg& idfmaCIj

ie,lsh hq;= w.hla .kakd neúka tajd új¾;khg n÷ka úh hq;=h'

• bf,lafg%dak" iaMál ±,sil we;s isÿre yryd .uka .kakd úg új¾;khg n÷ka ù új¾;k rgd we;s lrk nj

fâõika yd c¾u¾ hk úµd{hska fom, mÍCIKd;aulj fmkajd fok ,È'

 X lsrKj, új¾;k rgd e j, új¾;k rgd

• tu új¾;k rgd u.ska .Kkh l," e i;= úh hq;= ;rx. wdhduh" ã fn%d.a,S ;rx. wdhduhg yßhgu .e,mqKq

neúka ã fn%d.a,S l,ams;h i;H nj ikd: úh'

• ;rx. yd wxY=j, fuu oaú;aj yeisÍu ;rx.-wxY= oaffj;h ( wave - particle duality ) f,i ye¢kafõ'

• hï ixisoaêhla meyeÈ,s lsÍug ;rx. fyda wxY= hk wdlD;s foflka fhdod .kq ,nkafka tlla muKs'

bf,lafg%dak wkaùCIh ( Electron microscope )

• hï wkaùCIhl fhdod .kakd ;rx.j, ;rx. wdhduh l=vd jQ muKg thska ,nd .; yels úfNaol n,h

( resolution power )  jeäh'

• bf,lafg%dak wkaùCIfha § e loïnhla b;d Wia úNj wka;rhla hgf;a ;ajrKh lrkq ,efí'

• túg tajdfha .uH;dj wêl ù ã fn%d.a,S ;rx. wdhduh" oDYH wdf,dalfha ;rx. wdhduhg;a jvd fndfyda fihska

l=vd fõ'

• fuksid m%ldY wkaùCIhlska ,nd .kakjdg jvd jeä úfNaol n,hla ñka ,nd .; yelsh'

m%ldY wkaùCIh yd bf,lafg%dak wkaùCIh iei§u

( Comparision of optical microscope and electron microscope )

.=Kh m%ldY wkaùCIh bf,lafg%dak wkaùCIh

Wmßu m%dfhda.sl 1"000 - 1"500 muK 100"000 g jvd jeä

úYd,kh

Wmßu úfNaokh 0.2 m 0.5 nm

m%Njh oDIH wdf,dalh bf,lafg%dak loïn

wkaùCIh ;=< .uka jd;h b;d Wia ßla;h

lrk udOH

ldpj, j¾.h ùÿre úoHq;a-pqïnl

kdNs.; lsÍfï l%shdj,sh ldpj, msysgqu fjkia lsÍu úoHq;a pqïnlj,g iemfhk

Odrdj iSre udre lsÍu
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X -lsrK
( X - RAYS )

fidhd .ekSu  ( Discovery )

1895 § ú,afy,aï frdkacka úiska lef;dav lsrK wdY%s;j isÿ l, mÍCIKj,§ wyïfnka X - lsrK fidhd .kakd ,È'

ksIamdokh  ( Production )

• f¾pkh lrk ,o k,h ;=< we;s r;a jQ iq;%sldfjka e úfudapkh flf¾'

• fuu e wêl úNj wka;rhla hgf;a ;ajrKh ù b,lal f,dayh ( target metal ) u; .efÜ'

• b,lal f,dayfha .eà iS>%fhka ukaokh jk e u.ska  X - lsrK úfudapkh fõ' bf,lafg%dak iS>%fhka ukaokh

ùu i`oyd b,lal f,dayfha mrudKql l%udxlh úYd, úh hq;=h'

• e j, pd,l Yla;sfhka 99]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 e úfudapkh jk iS>%;dj jeä fõ' túg b,lalh u; e m;kh

ùfï iS>%;djo jeäù tu.ska X - lsrK j, ;Sj%;dj jeä fõ'

• w.% w;r fjda,aàh;dj jeä l, úg e j, pd,l Yla;sh jeäjk neúka ksmofjk X - lsrK j, Yla;sho ̂ úksúo

hdfï yelshdj& jeäfõ'

• X - lsrK j, ;rx. wdhdu mrdih 0.05 A0 isg 10 A0 muK olajd fõ'

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

ixLHd;h wvq X - lsrKj, úksúo hdfï yelshdj wvq jk w;r tajd uDÿ X - lsrK ( soft x-rays ) f,i ye¢kafõ'
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X - lsrKj, .=K

( Properties possessed by x - rays )

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

02' úoHq;a lafIa;% fyda pqïnl lafIa;% fyda u.ska X - lsrK wm.ukh fkdfõ' ̂ tkï tajd wdfrdams; wxY= fkdfõ'&

03' X - lsrKj,g mod¾: úksúo hdfï yelshdjla we;' tfy;a mod¾:fha >k;ajh jeä jk úg" úksúÈk .eUqr wvq

fõ'

04' X - lsrK ldp u.ska kdNs .; l< fkdyelsh'

05' X - lsrK iaMál ±,sila u.ska új¾;kh l< yelsh'

06' X - lsrK hï jdhqjla ;=<ska .uka lrk úg tu jdhqj whkSlrKh fõ'

07' X - lsrK PdhdrEm mg, u; ixfõokhla we;s lrhs'

08' we;eï Lksc øjH u; m;kh jQ úg m%;s§mkhla we;s lrhs'

09' thg m%ldY úµq;a úfudapkh o we;s l< yelsh'

• bf,lafg%dak je§ fmdafgdak úfudapkh jk neúka zX - lsrK ksIamdokhZ m%ldY úoHq;a wdprKfha úf,dau

l%shdj,sh f,i ye`Èkafõ'

X - lsrKj, m%fhdack

( Uses of  x - rays )

X - lsrK my; olajd we;s mßÈ úúO lafIa;%hkays úúO ld¾hhka i|yd Ndú; lrkq ,nhs'

• 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 X - lsrK PdhdrEm mg,hla u;g jeàug ie,eiajQ úg

X - lsrK ;Sj%;djhkaf.a wiudk;dj fya;=fjka wiaÓj, Pdhdjla mg,h u; 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 X - lsrK Ndú; flf¾' o;a uq,a

Èrd hdu y÷kd .ekSu" fmkye,af,a krla jQ 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

X - lsrK PdhdrEm Ndú; flf¾' óg wu;rj we;eï ms<sld ffi, úkdY lsÍugo áhqur ( tumor - ms<sld .eá;s &

i|yd m%;sldrlhla f,io X - lsrK Ndú; flf¾'

ffjoH lghq;= i|yd idudkHfhka Ndú; flfrkafka uDÿ X - lsrKhs'
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• 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 X - lsrK

Ndú; flf¾' fmr i|yka fodaI iys; ia:dkhlska X - lsrK loïnhla .uka l, úg we;sjk wjfYdaIK

úIu;dj fya;=fjka Bg wkqrEm fiahdjla PdhdrEm 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 X - lsrK

Ndú; flf¾'

• úoHd;aul m¾fhaIKj,§ (

iaMál úoHdfõ§ yd Ôj úoHdfõ ixlS¾K wKq ms<sn|j ye±Ífï§ X - lsrK új¾;k rgd Wmfhda.s 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 X - lsrK új¾;kh Wmfhda.S lr

.kq ,efí'

• .=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 X - lsrK Ndú; flf¾' fuu.ska .uka u¨ ;=, we;s

wk;=reodhl fyda kS;s úfrdaë NdKav $ wdhqO wdÈh y÷kd.; yelsh'

úlsrKYS,;dj
( RADIOACTIVITY )

fidhd .ekSu  ( Discovery )

1896 § fykaß fnlr,a hqf¾kshï i,af*aÜ fhdod .ksñka isÿ l, mÍCIKhl§ wyïfnka úlsrKYS,;dj keue;s

ixisoaêh fidhd .kakd ,§'

úlsrKYS,;dj  ( Radioactivity )

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

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

fuh iajdNdúl wia:dhs kHIaáj, ̂  Wod 238 U & fyda lD;su wia:dhs kHIaáj, ̂ Wod 30 P & fyda isÿ úh yelsh'

kHIaáhla bÈßm;a lsÍu  ( Nuclear notation )

X keue;s uq, øjHhl kHIaáhla idudkHfhka bÈßm;a lrkq ,nkafka"

 X        f,ih'

1592

A

Z N
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• Z  mrudKql l%udxlh (- kHIaáfha we;s fm%dafgdak .Kk

• A ialkaO l%udxlh (- kHIaáfha we;s kshqla,sfhdak .Kk

• N kHIaáfha we;s kshqfg%dak .Kk

A  =  Z  +  N

• kHIaáfha tl iudk fm%dafgdak .Kkla we;s kuq;a úúO jQ kshqfg%dak ixLHd iys; mrudKq iuia:dksl (isotopes)
f,i ye¢kafõ'

• tlu kshqfg%dak ixLHdjla we;s tfy;a úúO jQ fm%dafgdak ixLHdjka iys; uQ, øjH iu;dk (isotones) f,i

ye¢kafõ'

• tl iudk ialkaO l%udxl (A) we;s uQ, øjH iuNdr (isobars) f,i ye¢kafõ'

úlsrKYS,;djfha M,

( Results of  radioactivity )

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

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

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

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

 wxY= ^ 4
2He  fyda  &

(  - particles )

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

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

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

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

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

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

Wod (- 01'
226

88
Ra   

 
Rn + 

02'
222

88
Rn    Po + 

03'
238

92
U      Th + 

04'
210

84
Po    Pb + 

• idudkHfhka wxY= msgjkafka ner kHIaáj,sks'  (  Z  > 83 )
• kHIaáfhka wxY=jlau msg jkafka th b;d ia:dhs neúks'
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Note

 - wxY=

(  - particles )

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

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

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

- wxY=  ^  fyda  e&
( – - particles )

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

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

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

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

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

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

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

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

Wod (- 01'
3

1
H2    He + 0

–1
 + e

02'
14

6
C8   N + 0

–1
 + e

03'
32

15
P17 S + 0

–1
 + e

04'
131

53
I78 Xe + 0

–1
 + e

• by; e hkq m%;s bf,lafg%dak kshqá%fkdaj kñka ye¢kafjk b;d ieye,ä  wkdfrdams; wxY=jls'

• msg ùï idudkHfhka isÿjkafka jeämqr n  we;s kHIaá j,sks'
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– fyda ^  fyda  e&
( +  - particles )

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

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

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

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

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

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

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

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

Wod (- 01'
15

8
O7 N + 0

+1
 + e

02'
11

6
C5 B + 0

+1
 + e

03'
13

7
N6 C + 0

+1
 + e

04'
22

11
Na11 Ne + 0

+1
 + e

• by; e  hkq bf,lafg%dak kshqá%fkdaj kñka ye¢kafjk b;d ieye,ä  wkdfrdams; wxY=jls'

•  msg ùï idudkHfhka isÿjkafka jeämqr p  we;s kHIaáj,sks'

lsrK ( - rays )

fyda wxY=jla msg l, miq kHIaáhla fndfyda úg Yla;sfhka jeä ieflnqï wjia:djl (excited state )  mj;S'

bka miq fïjd lsrK msg lrñka Yla;sfhka wvq N+ñ wjia:djg ( ground state ) m;a fõ'

• lsrK msg ùul§ ud;D kHIaáfhys  A , Z , N fjkia fkdfõ' tys Yla;sh muKla wvq ùu isÿ fõ'

Wod (-     B     C*  e      C   
12

5

12

6

0

–1

12
6

B
12

5



C*12

6



C
12

6

ieflnqï wjia:dj

N+ñ wjia:dj
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úlsrKj, .=K iei£u

(Comparision of properties of  radiation)

.eud lsrK Radiation)

b;d wêl úksúo hdfï

yelshdjla we;'  lsrKj,g

fi' ó lSmhl >klu we;s

Bhï ;yvqjla yryd jqjo

úksúo hd yelsh'  lsrK

4 cm muK >klu Bhï

;yvqjla ;=<ska .uka lsÍfï§

;Sj%;dj 10% olajd wvq fõ'

idfmaCIj wvq whkSlrK

yelshdjla we;'  úlsrK

fmdafgdak fõ'

.=Kh

m%fõ.h (v)

wdfrdamKh (q)

ialkaOh (m)

pqïnl fCIa;%hl $ úoHq;a

fCIa;%hl§ wm.ukh

úksúo hdfï yelshdj

whkSlrK yelshdj

we,a*d wxY= Particles)

jdhqf.da,Sh mSvkfha jQ

jd;h 3-10 cm, >klu

10–2 cm jvd wvq jQ

we¿ñkshï ;yvqjla yryd

hhs' >k lvodis ;=<ska

10–2 mm .uka lrhs'

úksúo hdfï yelshdj 
wxY= j,g jvd wvqh'

wêlh' ^Wod (- 3-10 cm
jd;fha whk hq., 105

muK'&  wxY= yS,shï

kHIaá f,i ie,lsh

yel'

îgd wxY= Particles)

jd;h 1 m muK ÿrla yryd

úksúo hd yel' >klu

3 mm g wvq we¿ñkshï ;yvq

;=<ska úksúo hd yelsh' 
wxY=j,g jvd úksúo hdfï

yelshdj 100 .=Khlska

muK jeäh'

idudkH whkSlrK

yelshdjla we;' ̂ Wod (-

1 cm jd;fha whk hq., 102

muK'&  wxY= fõ.fhka

.uka lrk bf,lafg%dak

f,i ie,lsh yel'
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wNHdi - mod¾:fha ;rx.uh iajdNdjh

01. Time target : 3  minutes

ialkaOh  40 g  la jQ WKavhla 100 ms–1  m%fõ.hlska .uka lrhs'

i. WKavh yd ne+£ mj;sk ãZ fn%d.a,S ;rx. wdhduh fidhkak'

ii. WKavfha ;rx. iajNdjh y÷kd .; yelso @

02. Time target : 3  minutes

pd,l Yla;sh 1000 eV  jk bf,lafg%dakhl

i. m%fõ.h

ii. ãZ fn%d.a,S ;rx. wdhduh fidhkak'

iii. bf,lafg%dakfha ;rx. iajNdjh y÷kd .; yelso @

03. Time target : 2  minutes

ialkaOh  m  yd pd,l Yla;sh  E  jk wxY=jl ãZ fn%d.a,S ;rx. wdhduh fldmuKo @

04. Time target : 3  minutes

f,dayhl mrudKql ;, w;r mr;rh  0.1 nm  fõ' bf,lafg%dak loïnhl ãZ fn%d.a,S ;rx. wdhduh óg iudk

ùu i|yd bf,lafg%dak ;ajrKh l, hq;af;a l=uk úNj wka;rhla yrydo @

05. Time target : 2  minutes

ksi,j we;s fm%dafgdakhla yd  He -  kHIaáhla tlu úNj wka;rh hgf;a ;ajrKh lrkq ,efí'

fm%dafgdakfha ãZ fn%d.a,S ;rx. wdhduh He - kHIaáfha tu ;rx. wdhduhg ork wkqmd;h fidhkak'

06. Time target : 2  minutes

ksi, fm%dafgdakhla  V  úNj wka;rhla hgf;a ;ajrKh lrk úg ,nd .kakd ãZ fn%d.a,S ;rx. wdhduh ,nd

.ekSug ksi,  -  wxY=jla ;ajrKh l, hq;= úNj wka;rh fldmuKo @

07. Time target : 3  minutes

X  bf,lafg%dak loïnh  500 V  úNj wka;rhla hgf;a ksYap,;dj,fha isg ;ajrKh flf¾' Y bf,lafg%dak

loïnh 2000 V úNj wka;rhla hgf;a ksYa,;djfha isg ;ajrKh flf¾' ãZ fn%d.a,S iïnkaOh wkqj tajdfha

;rx. wdhdu w;r wkqmd;h fidhkak'

08. Time target : 3  minutes

WIaK;ajh 300 K  jk ;dmc kshqfg%dakhl pd,l Yla;sh yd kshqfg%dakfha ãZ fn%d.a,S ;rx. wdhduh fidhkak'

;dmc kshqfg%dak mßmQ¾K jdhq wKq f,i yeisfrk nj Wml,amkh lrkak'

09. Time target : 3  minutes

b;d by< WIaK;ajj,È f,dayhl we;s ksoyia bf,lafg%dak mßmQ¾K jdhq wKq f,i yeisfrkafka hehs

Wml,amkh lr tn`ÿ ksoyia bf,lafg%dakhl ã fn%d.a,S ;rx. wdhduh 0.5 nm ùu i`oyd f,dayfha WIaK;ajh

fldmuK úh hq;= ±hs fidhkak'

R =  8.3 × J mol–1  K–1

NA  = 6.022 × 1023   mol–1

mn  = 1.67 × 10–27  kg( )

e  =  1.6 × 10–19 C h   =   6 . 63 × 10–34 Js me  =  9.1 × 10–31  kg c   =   3 × 108  ms–1
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10. Time target : 4  minutes

pd,l Yla;sh k  jk bf,lafg%dakhl ãZ fn%d.a,S  ;rx. wdhduh  =        nmu.ska fokq ,nk nj

fmkajkak' fuys k, eV j,ska uek we;'

tu pd,l Yla;sh ,nd §ug wjYH úNj wka;rh  V kï   =             nm f,io ,súh yels nj fmkajkak'

fuys V fjda,aÜj,ska uek we;'

1.226
k

1.226
V

wNHdi - X lsrK

01. Time target : 2  minutes

rEmjdyskS k,hl bf,lafg%dak ,lajk ;ajrl úNjh  20 kV  fõ' fuu k,fhka ksl=;ajk  X  -  lsrKj,

Wmßu Yla;sh .Kkh lrkak'

02. Time target : 2  minutes

X  -  lsrK k,hlg  V  úNj wka;rhla fh¥ úg bka uqod yßk lsrKj, Wmßu ixLHd;h fidhkak'

03. Time target : 3  minutes

X  -   lsrK k,hlska uqod yßk lsrKj, wju ;rx. wdhduh 1 A0  kï k,hg fhdod we;s úNj wka;rh

fldmuKo @

04. Time target : 3  minutes

X  -  lsrKj, ;rx. wdhduh  0.01 A0  jk úg tajdfha .uH;dj fidhkak'

05. Time target : 4  minutes

X  -  lsrK nghl ldrl fjda,aàh;dj  10000 V  fõ'

i. bf,lafg%dakj, Yla;sh

ii. bf,lafg%dakj, ãZfn%d.a,S ;rx. wdhduh

iii. ksmojk  X  - lsrKj, Wmßu Yla;sh yd wju ;rx. wdhduh fidhkak'

06. Time target : 3  minutes

X  -  lsrK k,hl ldrl fjda,aàh;dj 20kV fõ' tla;rd bf,lafg%dakhla ish pd,l Yla;sfhka 5% la ydks

lr.ksñka X  -  lsrK fmdafgdakhla ksmojhs' fuu X  -  lsrK fmdafgdakfha ;rx. wdhduh fidhkak'

07. Time target : 3  minutes

X  -  lsrK k,hla l%shd lrkafka 40 kV ir, fjda,aàh;djhlsks' k,h ;=, fhdod we;s b,lal f,dayfhka

720 W iS>%;djfhka ;dmh ckkh fõ' b,lal f,dayfha .efgk bf,lafg%dak i;= Yla;sfhka  0.5% la

X  -  lsrK njg yef¾ kï b,lal f,dayh u; bf,lafg%dak .efgk iS>%;dj fidhkak'

08. Time target : 3  minutes

X  -  lsrK k,hla 125 kV úNjhlska iy 10 mA Odrdjlska hq;=j l%shd lrhs' tys cjfhka 1'0 ] muKla

X  - lsrK jYfhka k,fhka msg fõ' b,lal f,dayfha ialkaOh 300 g  yd úYsIaG ;dm Odß;dj 150 Jkg–1K–1

kï ;dm ydkshla fkdfõ hehs i,ld tu f,dayfha WIaK;ajh by< keÕSfï iS>%;dj fidhkak'
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09. Time target : 3  minutes

c,fhka issis,a lrk X - lsrK k,hla 60 kV ir, fjda,aàh;djhlska yd 30 mA Odrdjlska l%shdlrhs'

CIu;djfhka 1] la  X -  lsrK ksmoùug jeh fõ kï b,lalh ksh; WIaK;ajhl mj;sk úg .,d hk c,fha

WIaK;aj ke.au fidhkak' c,h .,d hk iS>%;dj  60 cm3 s–1  o c,fha >k;ajh  1000 kgm–3  o c,fha úYsIag

;dm Odß;dj 4200 J kg–1 K–1 o fõ'

10. Time target : 4  minutes

X - lsrK k,hl ldrl fjda,aàh;dj 1.5 .=Khlska jeä l, úg X - lsrKj, wju ;rx. wdhdu 26 pm
m%udKhlska úia:dmkh úh'  X - lsrK k,hg fhdod ;snQ wdrïNl fjda,aàh;dj fldmuK fõo@

miq.sh m%Yak m;% .eg`M

01. Time target : 12  minutes

X lsrK k<hla rEm igyfkys olajd we;'

i. A  yd B u.ska olajd we;s fldgia kï lrkak'

ii. X lsrK k<h f¾pkh l< hq;af;a wehs @

iii. P2 fjda,aàh;d iemhqfuys m%fhdackh l=ulao @

iv. P1  fjda,aàh;d iemhqfuys X w.%fhys O%eùh;dj

l=ulao @

v. X  lsrK fmdafgdak úfudapkh ùfï iS>%;djh

ks¾Kh lrk idOlh l=ulao @

vi. X  lsrK fmdafgdakj, Yla;sh ks¾Kh lrk

idOlh l=ulao @

vii. 5.6 × 10–15
 J pd,l Yla;shla iys; bf,lafg%dak ksmoùu i|yd ;sìh hq;= P1 fjda,aàh;d iemhqfuys

fjda,aàh;dj l=ulao @

viii. ksl=;a jk X  lsrKj, Wmßu Yla;sh" A u; .efgk bf,lafg%dakj, pd,l Yla;shg iudk fõ' fuu

Wmßu Yla;sh iys; X lsrKj, ;rx. wdhduh .Kkh lrkak'

ix. fjkia lafIa;% follg wod<j X  lsrKj, m%dfhda.sl fh§ï folla fokak'

x. X  lsrK ksIamdokfha § bf,lafg%dak yd mod¾: w;r wka;¾ l%shdj uÕska fmdafgdak úfudapkh fõ'

fmdafgdak yd mod¾: w;r wka;¾ l%shdj u.ska bf,lafg%dak úfudapkh jk wjia:djla olajkak'

ma,dkala ksh;h = 6.6 × 10–34
 Js , bf,lafg%dakfha wdfrdamKh = 1.6 × 10–19

 C "
wdf,dalfha m%fõ.h = 3.0 × 108

 ms–1    (2000 A/L)

02. Time target : 15  minutes

p f¾Çh .uH;djhla iys; wxY=jla ä fn%d.a,s ;rx.h kñka ye¢kafjk mod¾: ;rx.hla u.ska úia;r l< yels

nj 1924 § ¨úia ä fn%d.a,s fhdackd lf<ah'

a. i. ä fn%d.a,s ;rx. wdhduh () i|yd m%ldYkhla ma,dkala ksh;h h iy p weiqfrka ,shd olajkak'

ii. ialkaOh m iy pd,l Yla;sh E jk wxY=jla i|yd by; m%ldYkh h, m iy E weiqfrka kej;

,shkak'

b. T WIaK;ajhl iy jdhqf.da,Sh mSvkh 105 Pa ys§ Ndckhla yS,shï jdhqfjka mqrjd we;'

i. yS,shï mrudKqj, uOHkH pd,l Yla;sh E i|yd m%ldYkhla fnda,aÜiaudka ksh;h k iy T
weiqfrka ,shd olajkak'
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ii. by; (a) (ii) ys jHq;amkak l< m%ldYkh Ndú; lrñka yS,shï mrudKqj, uOHkH ä fn%d.a,s

;rx. wdhduh  i|yd m%ldYkhla h, k, T iy yS,shï mrudKqjl ialkaOh m weiqfrka ,shd

olajkak'

iii. T = 270C ys§  .Kkh lrkak' ̂ksh;hkaf.a ixLHd;aul w.hhka m%Yakh wjidkfha§ we;'&

[8.4 = 3 f,i .kak']

iv. yS,shï mrudKq w;r uOHkH ÿr a kï yS,shï jdhqfõ uq¿ mßudj Na3 f,i .ksñka a ks¾Kh

lrkak' fuys N hkq Ndckfha mj;sk yS,shï mrudKq ixLHdjhs' yS,shï mßmQ¾K jdhqjla fia

i,lkak'

[ = 3.5 f,i .kak']

v. fï wjia:d hgf;a yS,shï mrudKq" wxY= f,i ie,lsh yelso @ Tnf.a ms<s;=rg fya;= fokak'

vi. mSvkh fjkia fkdfldg jdhqj isis,a lsÍu u.ska jdhqfõ mßudj wvq l< yels kï tla;rd T1

WIaK;ajhl§ yS,shï mrudKqj, uOHkH ä fn%d.a,s ;rx. wdhduh yS,shï mrudKq w;r uOHkH

ÿrg iudk l< yelsh' h, m iy k weiqfrka T1 i|yd m%ldYkhla jHq;amkak lrkak'

^ma,dkala ksh;h h = 6.6×10–34 J s ; yS,shï mrudKqjl ialkaOh m = 6.0×10–27 kg ; fnda,aÜiaudka

ksh;h k = 1.4×10–23 J K–1) (2012 A/L)

42
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MCQ
Time target : 35 minutes

01. X - lsrK ms<sn| my; i|yka m%ldY w;=ßka i;H fkdjkafka l=ulao @

1' ßla;fha §  X - lsrK wdf,dalfha fõ.fhka m%pdrKh fõ'

2' X - lsrK iaMál ±,sila u.ska új¾;kh l< yelsh'

3' X - lsrK u.ska m%ldY úoHq;a wdprKh we;s l< yel'

4' úoaHq;a fyda pqïnl lafIa;% u.ska  X - lsrK W;al%uh l< yel'

5' X - lsrK u.ska jdhqjla whKSlrKh l< yelsh'     (1997 - AL)

02. X iy  lsrK i|yd lr we;s my; i|yka m%ldY w;=ßka wi;H jkafka l=ulao @

1' lsrKj,g" X - lsrKj,g jvd l=vd ;rx. wdhdu we;'

2' lsrK fmdafgdak wdfrdams; ù we;s w;r X - lsrK fmdafgdak WodiSkh'

3' lsrKj,g" X - lsrKj,g jvd úksúo hdfï yelshdjla we;'

4' lsrK iy X - lsrK foj¾.hu ßla;lhla ;=< § wdf,dalfha fõ.fhka .uka lrhs'

5' lsrK iy X - lsrK foj¾.hlu új¾;kh l< yelsh'     (1998 - AL)

03. my; olajd we;s l=uk .=Khla  yd  hk úlsrK j¾. ;=kgu fmdÿ .=Klhla fkdjkafkao @

1' Yla;sh /f.k hEu' 2' wxY= iajNdjh fukau ;rx. iajNdjho fmkaùu'

3' jd;h whKSlrKh lsßfï yelshdj' 4' mrudKqjl kHIaáfhka úfudapkh ùu'

5' wdfrdamKhla ;sîu     (1999 - AL)

04. hqf¾kshï j, iuia:dkslhla jk    U , wxY=jla úfudapkh lrñka laIh fõ' iEfok kj kHIaáfha ialkaO

l%udxlh yd mrudKql l%udxlh

my; m%;spdr w;=ßka l=ulska ksjerÈj fokq ,nhso @

ialkaO l%udxlh (A)mrudKql l%udxlh (Z)
1' 235 90 2' 240 92

3' 239 91 4' 239 93

5' 239 90     (1999 - AL)

05. X  kï jq úlsrKYS,s uq, øjHhla" úfudapk lsysmhlg miq    Y kï jq ia:dhs uq,øjHhg laIh fõ' A ys w.h

1' 206 2' 208 3' 210 4' 212 5' 214

    (2000 - AL)

06. úlsrKYS,S       Th kHIaáh úfudapk follska iy úfudapkhlska miqj iEfok kHIaáfha we;af;a"

1' fm%dafgdak 86 iy kshqfg%dak 140 ls' 2' fm%dafgdak 88 iy kshqfg%dak 140 ls'

3' fm%dafgdak 90 iy kshqfg%dak 140 ls' 4' fm%dafgdak 90 iy kshqfg%dak 142 ls'

5' fm%dafgdak 96 iy kshqfg%dak 142 ls'     (2001 - AL)

07. X úlsrKYS,S kHIaáhla wxY=jla iy Bg wkq.dñlj lsrKhla úfudapkh lrñka laIh fõ' tu.ska iEÿk

ÿys;D kHIaáhg ;sfnk ialkaO wxlh iy mrudKql wxlh ms<sfj,ska"

1' A - 5  iy  Z - 2  fõ' 2' A - 4  iy  Z - 2  fõ'

3' A - 5  iy  Z - 3  fõ' 4' A - 4  iy  Z - 3  fõ'

5' A - 4  iy  Z  fõ'     (2002 - AL)

23 9

9 2

A

86

206

82

234

90

A

z
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fmdafgdak

1' ßla;hla ;=< § fjkia fõ.j,ska .uka l<

fkdyelsh'

2' fjkia Yla;Ska ;sìh yelsh'

3' úoaHq;a lafIa;%j,ska W;al%u l< yelsh'

4' wxY= iy ;rx. f,i yeisÍug yelsh'

5' øjHj,ska bf,lafg%dak úfudapkh lrùug yelsh'

bf,lafg%dak

ßla;hla ;=< § fjkia fõ.j,ska .uka l<

yelsh'

fjkia Yla;Ska ;sìh yelsh'

úoaHq;a iy pqïnl lafIa;%j,ska W;al%u l< yelsh'

wxY= iy ;rx. f,i yeisÍug yelsh'

øjHj,ska fmdafgdak úfudapkh lrùug yelsh'

08. fmdafgdak iy bf,lafg%dak ms<sn| j my; ±lafjk l=uk ms<s;=frys wi;H f;dr;=re wvx.= fõo @

    (2004 - AL)

09. iy wxY= ms<sn| my; m%ldY i,lkak'

(A)iy hk wxY= foj¾.hu wdf,dalfha fõ.fhka .uka lrhs'

(B) idudkHfhka wxY=" wxY=j,g jvd .eUqrg øjH ;=<g úksúo hhs'

(C) øjH yryd .uka lsÍfï § iy  hk wxY= foj¾.fhkau mrudKq whKslrKh l< yelsh'

by; m%ldYj,ska"

1' A  muKla i;H fõ' 2' C  muKla i;H fõ'

3' B  iy C  muKla i;H fõ' 4' A  iy C  muKla i;H fõ'

5' A  iy B  muKla i;H fõ'     (2005 - AL)

10.  X kï úlsrKYS,s kHIaáhla wÈhr foll§   Y kï kHIaáhlg CIh fõ' wÈhr foflys § úfudapkh ùug

jvd;a u bv we;s úlsrK jkqfha"

m<uq wÈhr fojk wÈhr

1'  

2'  
3'  
4'  
5'       (2006- AL)

11. Bhï l=Üáhl we;s isÿrl m;=f,ys úlsrKYS,s m%Njhla ;nd we;' isÿr yryd

ksl=;ajk úlsrK loïnh rEm igykfka mßÈ pqïnl CI;%hla yryd .uka

lsÍug i,iajkq ,efí' fjka jq A,B iy C hk loïn ;=k úh yelafla

ms<sfj<ska

1'   iy  2'   iy 
3'   iy  4'   iy 

5'   iy 

    (2007 - AL)

12. úlsrKYS,S uQ, øjHhl mrudKqjla  wxY=jla úfudapkh l< úg th fjk;a uQ, øjHhl mrudKqjla njg

mßj¾;kh fõ' fuf,i fjk;a uQ, øjHhla iEfokafka"

1' úlsrKYS,S  uQ, øjHfha kHIaáfhka fm%dafgdakhla úfudapkh jk ksidh'

2' úlsrKYS,S uQ, øjHfha kHIaáh kshqfg%dakhla ,nd .kakd ksidh'

3' úlsrKYS,S uQ, øjHfha kHIaáfha fm%dafg%dakhla kshqfg%dakhla njg fjkia jk ksidh'

4' úlsrKYS,S uQ, øjHfha kHIaáfha kshqfg%dakhla fm%dafgdakhla njg fjkia jk ksidh'

5' úlsrKYS,S mrudKqfõ ndysr ljphlska bf,lafg%dakhla bj;a jk ksidh'     (2008 - AL)

A

z

A_4

z_1
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13. úlsrKYS,S laIhùï lsysmhlg miqj       Th úlsrKYS,S uQ,øjHh ia:dhs     Pb njg m;a fõ' fuu laIhùï j,§

úfudapkh lrkq ,nk  wxY= ixLHdj iy – wxY= ixLHdj jkafka ms<sfj<ska

1' 6, 2 2' 6, 4 3' 6, 12 4' 4, 4 5' 4, 8
    (2009 - AL)

14.    Li +    X        Y+a kHIaál m%;sl%shdfõ a u.ska ±lafjk wxY=j

1' fm%dafgdakhls' 2' bf,lafg%dakhls' 3' kshqfg%dakhls' 4'  wxY=jls' 5' fmdisfg%dakhls

    (2010 - AL)

15. pd,l Yla;sh K iy äZ fn%d.a,s ;rx. wdhduh  jk ksoyia wxY=jla tla;rd fmfoilg we;=¿ jQ úg tys úNj

Yla;sh V njg m;afõ' wxY=fõ kj äZ fn%d.a,s ;rx. wdhduh fokq ,nkafka"

1'  2'  3' 1+ 4' 1– 5' 

    (2010 - AL)

16. 100 keV bf,lafg%dak loïnhla f,day b,lalhla ;=< kej;=kq úg th

1' – wxY= ksmojhs' 2' + wxY= ksmojhs' 3'  wxY= ksmojhs' 4' kshqfg%dak ksmojhs'

5' X lsrK ksmojhs'     (2011 - AL)

17. ialkaOh me jk bf,lafg%dakhla úNj wka;rhla yryd ;ajrKh l< úg tys ä-fn%d.a,s ;rx. wdhduh  fõ'

tu úNj wka;rhu yryd ialkaOh mp jk fm%dafgdakhla ;ajrKh l< úg ta yd ix>á; ä-fn%d.a,s ;rx.

wdhduh jkafka"

1'  2'  3'  4'  5' 

    (2011 - AL)

18. whäka ys úlsrKYS,S iuia:dkslhla jk 131I, 131Xe njg laIh fõ' fuu laIhùfï§ l=uk j¾.fha wxY=jla

úfudapkh jkafkao @

1'  2'  3'  4' p 5' n
    (2012 - AL)

19. 235U kHIaáhla u.ska u|fõ.S kshqfg%dakhla wjfYdaIKh lr my; olajd we;s úLKavk l%shdj,sh isÿfõ'

by; úLKavk l%shdj,sfha x ̂ iEfok kshqfg%dak ixLHdj& ys w.h jkafka"

1' 1 2' 2 3' 3 4' 4 5' 5
    (2013 - AL)

20.     kï úlsrKYS,s uQ,øjHh tl È.g isÿjk laIhùï u.ska  wxY+ka wgla iy  wxY+ka yhla úfudapkh

lsÍfuka miq ia:dhS          njg m;afõ' X uQ,øjHfha we;s fm%dafgdak iy kshqfg%dak ixLHd jkafka

ms<sfj<ska"

(1) 92, 130 (2) 92, 146 (3) 92, 238 (4) 104, 148 (5) 146, 92
(2018 - AL)

23 2
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01. 3.2 × 10–15 J 02. eV / h 03. 12430 V 04. 6.63 × 10–22 kg ms–1

05. i. 104 eV ii. 1.23 × 10–11 m iii. 1.6 × 10–15 J, 1.24 × 10–10 m

06. 1.24 nm 07. 1.1 × 1017 s–1 08. 27.5 0C s–1 09. 7.07 0C
10. 16 kV

ms<s;=re - X lsrK

01. i. 1.66 × 10–34 m ii. fkdyelsh'

02. i. 1.88 × 107 ms–1 ii. 3.88 × 10–11 m iii. yelsh' 03. h / 2 mE

04. 151 V             05.   2 2 06. V / 8 07. 2 :  1

08. 6.2 × 10–21 J, 1.47 × 10–10 m 09.  46 600 K

ms<s;=re - mod¾:fha ;rx.uh iajNdjh

miq.sh m%Yak m;% .eg`M j, ms<s;=re

01.
i. A -  wefkdavh fyda b,lalh

B -   lef;davh fyda iQ;%sldj

ii. ix>Ügk fyda whk iE§u ksid bf,lafg%dak ydksh

je<elaùu

fyda

ix>Ügk ksid bf,lafg%dakj, Yla;s ydksh

je<elaùug

fyda

      bf,lafg%dak úisÍ hdu je<elaùug'

– – – 01

– – – 01

– – – 01

iii. lef;davh $ iQ;%sldj ;dmkhg

fyda

lef;davh $ iQ;%sldj ;=<ska Odrdjla heùug

fyda

bf,lafg%dak ksmoùug

iv. Ok fyda +

v. ld, tallhl§" A u; ix>Ügk jk

bf,lafg%dak ixLHdj

fyda

iQ;%sld Odrdj

fyda

P2 j, fjda,aàh;djh

fyda

bf,lafg%dak ksIamdokh ùfï iS>%;djh

vi. A u; ix>Ügkh jk bf,lafg%dak j, Yla;sh

fyda

P1 j, fjda,aàh;djh

– – – 01

– – – 01

– – – 01

5.6×10–15

1.6×10–19

– – – 01

– – – 01

^ksjerÈ wdfoaYhg ,l=Kq – – – 01

vii. ;sìh hq;= fjda,aàh;djh V kï"

pd,l Yla;sh E = eV ̂ fyda qV)

V =

V = 3.5×104 V ̂ fyda 35 kV)

viii. wod< X lsrK j, ;rx. wdhduh  kï"

= E

= 5.6×10–15

 = 3.5×10–11 m
^fyda 0.035 nm fyda 0.350A)

ix. a. ffjoH úoHdfõ§" YÍrfha úúO wjhj j,"

X lsrK PdhdrEm ,nd .ekSu i|yd'

b. ms<sld u¾Okhg'

c. .=jka f;dgqm, fyda f¾.= j, wdrlaIdj  $

mÍlaIK lghq;= i|yd

d. øjH j, fodaI mÍlaId lsÍu i|yd'

e. øjH j, fyda mrudKq j, iaMál jHqy ,nd

.ekSug'

fyda

ms<s.; yels ms<s;=re 2 la ̂ fjkia wxY 2 lska&

^1 ms<s;=rlg ,l=Kq 1 ne.ska uq¿ ,l=Kq 2 hs'&

x. m%ldY úoHq;a wdpdrKh fyda m%ldY fldaIh fyda m%ldY

WmlrK'

hc


6.6×10–34×3.0×108



– – – 01

– – – 01

– – – 01

– – – 01
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02.
 a. i.       =

ii. E =

^fyda E =        mv2 iy p = mv)

 =

b. i. E =      kT

ii.  =

iii.  =

h
p
p 2

2m
1
2

– – – 01

– – – 01

3
2

h
3mkT

6.6×10–34

3×6×10–27×1.4×10–23×300

– – – 01

– – – 01

– – – 01

– – – 01

^ksjerÈ wdfoaYh i|yd&

 =

 = =

 = 7.3×10–11(7.3×10–11 – 7.6×10–11) m

iv. PV = NkT fh§fuka

105 Na3 = NkT

a3 =

a =

a = 3.5 × 10–9 m

v. Tõ ^wxY= f,i ie<lsh yel'&

< a [^uOHkH& ä fn%da.a,s ;rx. wdhduh"

mrudKq w;r ^uOHkH& ÿrg jvd wvqfõ'&]

vi. =

T'  = fyda T' =                  fyda

T'  =

6.6×10–34

9×8.4×10–48

6.6×10–34×1024



6.6×10–10


– – – 01

– – – 01

1.4×10–23×300
105

42 × 10–93

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01
h

3mkT'

5
6 h×10

5
3

3m×k
5

6

h×10
5

3

3m×k
5

6


6
5

h6×1010

27m3k515

– – – 01

– – – 01

kT'
105 1

3

h
2mE
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