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iuyr øjHhkaf.ka iEÿkq mDIaG u; wdf,dalh ̂ úfYaIfhka oDIH wdf,dalh yd Bg jeä ixLHd;fhka hq;a& m;kh jQ

úg bka bf,lafg%dak uqla; ùfï ixisoaêh  m%ldY úoHq;a wdprKh f,i ye¢kafõ'

iDK f,i wdfrdams; iaj¾K m;% úoHq;a o¾Ylhl f,day ;eáh u; m%ldY mDIaghla ;nd ta u; mdrcïnq, wdf,dalh

m;kh jkakg ie,eiajQ úg m;% j, wmirKh wvqjk nj ±lsh yelsh'

m%ldY úoHq;a wdprKh - PHOTOELECTRIC EFFECT

m%ldY úoaHq;a wdprKh ( Photoelectric effect )

wdo¾Ykh lsÍu ( Demonstration )

e
e

m%ldY mDIaGh

iDK f,i wdfrdams; iaj¾K m;% úoHq;a o¾Ylh

wmirKh wvqfõ'

m%ldY úoaHq;a wdprKfha .=K wOHhkh lsÍu

( Investigation of properties of photoelectric effect )
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• mdr cïnq, lsrK Ndú; lrkafka kï z fldgi lafjdaÜia ljq¿jla ùu jeo.;ah' lafjdaÜia ùÿre j,ska" wju

wjfYdaIKhlska hq;=j mdr cïnq, lsrK iïfm%aIKh jk neúks'

• wdf,dalh m;kh fkdjk úg weógr mdGdxlh Y=kH fõ'

• iqÿiq ixLHd;hlska hq;a wdf,dalh m;kh jk úg weógrh Odrdjla fmkajhs' X f.ka uqla; jk bf,lafg%dak Y
fj; meñK mßm:h iïmq¾K jk neúks' [fuu bf,lafg%dak m%ldY bf,lafg%dak ( Photo electrons ) f,io bka

we;sjk Odrdj m%ldY Odrdj ( Photo current ) f,io ye¢kafõ']

• ndysr úNj iemhqu fkdue;s úgo Wla; l%shdj isÿfõ' m%ldY bf,lafg%dak i;= pd,l Yla;sfhka tajd Y fj;

meñfKk neúks'

• X iDKo" Y Oko jk f,i ndysr úNj iemhqu fhdod we;s úg tu úNj wka;rh u; m%ldY Odrdj r|d fkdmj;S'

tfy;a úNj wka;rh fkdue;s úg we;s Odrdjg jvd by; wjia:dfõ Odrdj iq¿ jYfhka jeä fõ' úisß .sh e o
by; úNj wka;rh hgf;a Y fj; fhduqjk neúks'

• m;s; wdf,dalfha ;Sj%;dj" ixLHd;h" X idod we;s f,day j¾.h ndysr úNj iemhqfï úYd,;ajh" tys ÈYdj wdÈh

u; m%ldY Odrdfõ úp,kh fuu.ska wOHhkh l, yel'

X Ok o" Y iDK o jk f,i ndysr úNj iemhqu fhÿ úg th" X fj;ska uqla; jk e j,g Y fj; meñKsug ndOd

lrhs' fuu ndOl úNj wka;rh l%ufhka jeä lrk úg Odrdj l%ufhka wvq ù Y=kH fõ'

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

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

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

bf,lafg%dakhla bj;a lsÍu i|yd jehl, hq;= wju Yla;sh m%ldY

úoHq;a ld¾hh Y%s;h f,i ye¢kaúh yelsh'

úúO uÜgïj, we;s bf,lafg%dak i|yd wod< ld¾hh Y%s; tlsfklg

fjkia fõ'

• ---------------------------------------------------------------------------------------------------------------------------------------------------

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

kej;=ï úNjh ( Vs ) - ( Stopping potential )

m%ldY úoHq;a ld¾h Y%s;h ( )
( Photoelectric work function )

e

e
e
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• ---------------------------------------------------------------------------------------------------------------------------------------------------

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

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

• ---------------------------------------------------------------------------------------------------------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

01' mDIaGhlska e la uqla; lsÍug hï wju Yla;shla wjYH fõ' ;rx.j, ;Sj%;dj jeä lsÍfï§ fuu 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'&

02' ;Sj%;dj jeä l, úg ;rx. i;= Yla;sho jeä ù jeä e ixLHdjla uqla; fõ' túg ;Sj%;dj iuÕ m%ldY Odrdj

jeä fõ' tksid fuu .=Kh muKla ;rx. jdohg wkql+, fõ'

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

mßj¾;kh fõ' fï wkqj ;Sj%;dj jeä lsÍfï§ uqla; e j, Wmßu pd,l Yla;sh jeä úh hq;=h' tfy;a th jeä

jqfha ixLHd;h iuÕ ñi ;Sj%;dj iuÕ fkdfõ'

m%ldY úoaHq;a wdprKfha .=K

( Characteristics of photoelectric effect )

m%ldY úoaHq;a wdprKfha .=K wdf,dalfha ;rx. jdofhka meyeÈ,s lsÍu

( Wave theory explanation of characteristics of photoelectric effect )
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04' ;rx. jdohg wkqj ;rx.hla i;= Yla;sh ;rx. fmruqK mqrd jHdma;j mj;S' e la Yla;sh wjfYdaIKh

lrkafka ;rx. fmruqfKa b;d l=vd m%foaYhlsks' tksid uqla; ùug m%udKj;a wju Yla;sh wjfYdaIKh lr

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

wvqh'

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

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

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

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

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

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

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

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

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

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

• ma,dkala lafjdkaàlrKh lrk ,oafoa mrudKql ̂ wKql& foda,lj, Yla;shhs'

• whskaiaghska lafjdkaàlrKh lrk ,oafoa úoHq;a pqïnl ;rx. j, Yla;shhs'

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

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

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

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

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

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

m%ldY úoaHq;a wdprKh meyeÈ,s lsÍfï whskaiaghska l,ams;h

( Einstein’s hypothesis to exptain the photoelectric effect )

whskaiaghskaf.a m%ldY úoaHq;a iólrKh

( Einstein’s photoelectric equation )

 bf,lafg%dakh;rx.

fmruqKq
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--------------------------------------------------------------------------------------------------------------------------------------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

• m%ldY úoaHq;a wdprKh isÿ ùu i|yd  f > f0  fyda   < 0  úh hq;=h'

• foay,S ixLHd;h yd foay,S ;rx. wdhduh ms<sfj,ska lmd yeÍfï ixLHd;h ( cutoff frequency ) yd lmd yeÍfï

;rx. wdhduh ( cutoff wave length ) f,io ye¢kafõ'

fmdafgdak jdofhka m%ldY úoaHq;a wdprKfha .=K meyeÈ,s lsÍu

( Photon theory explanation of characteristics of photoelectric effect )

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

01' e la uqla; lsÍu i|yd hf  úh hq;=h' fï i|yd f ys w.h hf = u.ska ,nd fok f 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'

02' 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'

03' hf – = kmax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'

04' fmdafgdakhla hkq ixflakaøKh ù we;s Yla;s fmdÈhla neúka e la yd tl t,af,a .eà CIKslj Bg Yla;sh

iemhSug fmdafgdakhlg yelsh' tksid m%ldY úoaHq;a wdjrKh CIksl l%shdj,shls'
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m%ldY úoaHq;a wdprKhg wod< m%ia:dr

( Graphs associated with photoelectric effect )
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wNHdi

01. Time target : 2  minutes

ld¾h Y%s;h 4.15 eV jk fud,síäkï mDIaGhla u;g Yla;sh 12 eV  jk fmdafgdakhla m;kh fõ' fï i|yd

wkQrEm kej;=ï úNjh .Kkh lrkak'

02. Time target : 3  minutes

ld¾h Y%s;h 4.50 eV  jQ gx.aiagka mDIaGhla u;g Yla;sh 5.80 eV  jQ fmdafgdak m;kh jQ úg uqod yefrk

bf,lafg%dakj, Wmßu fõ.h fidhkak'

03. Time target : 3  minutes

fud,síäkï mrudKqfõ ;Èka ne£ we;s we;=<; bf,lafg%dakhla bj;a lsÍu i|yd wjYH wju Yla;sh  20  keV
fõ' fuh isÿ lsÍu i|yd wjYH fmdafgdakfha ;rx. wdhduh l=ula úh hq;=o @

fuu fmdafgdakh wh;a jkafka úoHq;a pqïnl j¾Kj,sfha l=uk fldgigo @

04. Time target : 4  minutes

fidaähï m%ldY lef;davhl mDIaGh ;rx. wdhduh 300 nm  jk wdf,dalfhka m%§mkh lrk ,§' fidaähï ys

ld¾h Y%s;h 2.46 eV fõ'

i. úfudapkh jk bf,lafg%dakj, Wmßu pd,l Yla;sh

ii. fuu wdf,dalh i|yd kej;=ï úNjh

iii. fidähï i|yd foay,S ;rx. wdhduh fidhkak'

05. Time target : 3  minutes

f,day mDIaGhlska isÿjk m%ldY úoHq;a wdprKfha§ uqla;jk m%ldY bf,lafg%dakj, Wmßu m%fõ.h  Vmax

kej;=ï úNjh VS  iuÕ  Vmax  =   5.93 × 105  VS  hk wdldrfhka ne£ we;s nj fmkajkak' fuys  Vmax, ms–1

j,ska yd VS , V  j,ska fokq ,efí'

06. Time target : 5  minutes

fmdgEishï i|yd ld¾h Y%s;h 2 eV fõ' ;rx. wdhduh 3600 A0  jk wdf,dalfhka fmdgEishï mDIaGhla

m%§mkh l, úg my; tajd fidhkak'

i. úfudapkh jk bf,lafg%dakj, Wmßu pd,l Yla;sh

ii. úfudapkh jk bf,lafg%dakj, Wmßu m%fõ.h

iii. bf,lafg%dak i|yd kej;=ï úNjh

07. Time target : 3  minutes

f,day mDIaGhla u;g 1 ;rx. wdhduh iys; wdf,dalh m;kh jQ úg uqla; bf,lafg%dak j, Wmßu pd,l

Yla;sh  E1 o 2  ;rx. wdhduh iys; wdf,dalh m;kh jQ úg uqla; bf,lafg%dak j, Wmßu pd,l Yla;sh   E2

o fõ' 1 >2  kï"

h =   njo  =       njo fmkajkak'
( E2 – E1 ) 1 2

C ( 1 –  2 )
E2 2 –  E1  1

1  –   2

h = 6.63 × 10–34Js , C = 3 × 108 ms–1, e = 1.6 × 10–19 C,  me = 9.1 × 10–31 kg
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08. Time target : 4  minutes

f,day mDIaGhla u; ;rx. wdhduh 3300 A0 jk wdf,dalh m;kh jQ úg uqla; bf,lafg%dakj, pd,l Yla;sh

0 isg 0.6 eV olajd jQ mrdihl mj;S' ;rx. wdhduh 2400 A0 jQ úg wkQrEm pd,l Yla;s mrdih 0 isg  2.04 eV
olajd fõ' h yd fidhkak'

09. Time target : 3  minutes

PdhdrEm mg,hla u;g wdf,dalh m;kh jQ úg tu mg,fha we;s AgBr wKqjla ú>gkh ùfuka tu wdf,dalh

mg,h u; iksgqyka fõ' AgBr wKqjl ú>gkhg wjYH wju Yla;sh 10–19 J kï mg,h u; ixfõokh jk

wdf,dalfha úYd,;u ;rx. wdhduh fldmuKo @

10. Time target : 3  minutes

f,dayhla i|yd foay,S ;rx. wdhduh  3.8  × 10–7 m  fõ' ;rx. wdhduh 2.5  × 10–7 m jk mdr cïnq, wdf,dalh

f,day mDIaGh u; m;s; jQ úg uqla; bf,lafg%dakj, Wmßu pd,l Yla;sh fidhkak'

11. Time target : 3  minutes

;rx. wdhduh 375 nm jk fmdafgdakhla mrudKqjla u.ska wjfYdaIKh lr tu fudfydf;au ;rx. wdhduh

580 nm jQ fmdafgdakhla úfudapkh lrhs' fuu l%shdj,sfha§ mrudKqj u.ska wjfYDaIKh l, Yla;sh fldmuKo@

12. Time target : 3  minutes

m%ldY úoHq;a fldaIhl Ndú; jk f,day bf,lafg%davhla u;g ;rx. wdhduh  5000 A0
   yd ;Sj%;dj  I  jk

wdf,dalh m;s; jQ úg ix;Dma; Odrdj 0.40 A o kej;=ï úNjh 1.4 V o fõ' f,dayfha ld¾h Y%s;h fidhkak'

fuu .eg¿fõ m;s; wdf,dalfha ;Sj%;dj 4 I  jQ úg ix;Dma; Odrdj fldmuK fõo @

13. Time target : 4  minutes

m%ldY úoHq;a mÍCIKhl§ fidaähï mDIaGhla i|yd ;rx. wdhduh 300 nm  g wkqrEm kej;=ï úNjh  1.85 V
njo ;rx. wdhduh 400 nm  g wkqrEm kej;=ï úNjh 0.820 V njo fidhd .kakd ,§'

i. h
ii. 
iii. fidaähï i|yd foay,S ;rx. wdhduh fidhkak'

14. Time target : 4  minutes

;rx. wdhduh  5000 A0  jk wdf,dalh i|yd tla;rd m%ldY nghlg  1 V kej;=ï úNjhla wjYHh' ;rx.

wdhduh 3750 A0  jk wdf,dalh i|yd wjYH kej;=ï úNjh 1.82 V fõ' fuu o;a; Ndú;fhka h / e  ys w.h

fidhkak'

15. Time target : 3  minutes

foay,S ixLHd;h 1.2 × 109 MHz  jk f,dayhl mDIaGh u;g ixLHd;h 1.5 × 109 MHz jk wdf,dalh m;kh jQ

úg uqla; bf,lafg%dakj, Wmßu pd,l Yla;sh fidhkak'

16. Time target : 2  minutes

f,day mDIaGhla u; ;rx. wdhduh  jk talj¾K wdf,dalh m;s; jk úg kej;=ï úNjh 3 V0 fõ' tu f,day

mDIaGh u; ;rx. wdhduh 2 jk wdf,dalh m;kh jQ úg kej;=ï úNjh V0 fõ' fuu f,dayh i|yd foay,sh

;rx. wdhduh fidhkak'
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17. Time target : 5  minutes

,s;shï hlv yd riÈh f,day i|yd ld¾h Y%s;h ms<sfj,ska  2.3 eV, 3.9 eV yd  4.5 eV fõ' tla tla f,dayhla

fhdod lrkq ,nk m%ldY úoHq;a wdprK mÍCIKhl§ tajd u;  300 nm  ;rx. wdhduhla iys; wdf,dalh

m;kh flf¾'

i. m%ldY úoHq;a wdprKh we;s fkdjkafka ñka l=uk f,day i|yd±hs myokak'

ii. wfkla f,day j,ska ksl=;a jk m%ldY bf,lafg%dak i;=jk Wmßu pd,l Yla;sh fidhkak'

18. Time target : 3  minutes

rEmfha olajd we;s mßÈ 5 eV Yla;sfhka hq;a fmdafgdak lef;davh u;

m;kh jk úg wefkdavh lrd <Õd jk bf,lafg%dak j, pd,l

Yla;sh 6 eV yd 8 eV mrdih  ;=, msysghs'

i. m%ldY úoaHq;a ld¾hh Y%s;h fidhkak'

ii. mßm:fha Odrdj" ix;Dma; Odrdjg iudk fõo ke;fyd;a Bg

jvd l=vd fõo hkak myokak'

19. Time target : 3  minutes

200 kW CIu;djla iys; .=jka úÿ,s ;rx. iïfma%Il uOHia:dkhlska ixLHd;h 103.7 MHz jk ;rx.

iïfm%aIKh lrhs' .=jka úÿ,s ;rx. fmdafgdak msgùfï iS>%;dj fidhkak'

20. Time target : 3  minutes

;rx. wdhduh  3000 A0  jk tal j¾K wdf,dal loïNhla j¾.M,h 4 cm2  jk mDIaGhla u; wNs,ïnj m;kh

fõ' mDIaGh u; fmdafgdak m;s; jk iS>%;dj fidhkak' wdf,dalfha ;Sj%;dj 1.5 × 10–3 Wm–2  fõ'

21. Time target : 6  minutes

,s;shï i|yd ñ,slka ,nd .;a m%ldY úoHq;a o;a; my; ±lafõ'

iqÿiq m%ia:drhla we=£fuka  h i|yd w.hla yd ,s;shï ys  fidhkak'

22. Time target : 3  minutes

idudkH wjia:d hgf;a ñksia weilg hka;ñka oDIaá ixfõokhla we;s ùug kï ;rx. wdhduh  5500 A0 jk
wdf,dalfhka ;;amrhlg fmdafgdak 100 la j;a weig meñKsh hq;=h' wefia CIu;d uÜgu ̂ oDIaÀ ixfõokh
we;s l, yels wju CIu;dj& fldmuKo@

23. Time target : 3  minutes

lCI.; pkaøsldjla m%ldY úoHq;a wdprKh ksid wdfrdamKh úh yelsh' tajd ie,iqï l, hq;af;a fulS
wdfrdamKh ùï  wju jk mßoafoks' úYd, ld¾h Y%s;hla (  =  5.32 eV ) we;s ma,eákï wdf,ams; pkaøsldjl
mDIaGfhka bf,lafg%dak bj;a l, yels ysre t<sfhys jQ §¾>;u ;rx. wdhduh fidhkak'

 ( nm )

Vs ( V )

433.9 404.7 365.0 312.5 253.5

0.55 0.73 1.09 1.67 2.57

e

5 V
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24. Time target : 4  minutes

;rx. wdhduh 3500 A0 jk wdf,dalh u.ska úfudaÑ; m%ldY bf,lafg%dak" i%dj >k;ajh 1.5 × 10–5 T jk

pqïnl lafIa;%hla ;=,§ wrh 18 cm   jk jD;a;dldr m:hlg keñ .uka lrhs' f,dayfha  fidhkak'

25. Time target : 5  minutes

;rx. wdhduh 71 pm jQ  X  - lsrK loïnhla rka ;yvqjla u; m;kh fõ' úfudaÑ; bf,lafg%dak i%dj

>k;ajh B jQ taldldr pqïnl lafIa;%ha ;=< wrh  r jQ jD;a;dldr m:hl .uka lrhs' fuys  Br  =   1.88 × 10–4 Tm
kï"

i. bf,lafg%dakj, Wmßu pd,l Yla;sh

ii. f,dayfha ld¾h Y%s;h fidhkak'

26. Time target : 6  minutes

fmdgEishï ;yvqjla u;g ;rx. wdhduh  400 nm yd ;Sj%;dj  10–9 Wm–2  jk wdf,dal loïNhla m;kh fõ'

fmdgEishï j, ld¾h Y%s;h 2.25 eV kï"

i. úfudapkh jk bf,lafg%dakj, Wmßu pd,l Yla;sh

ii. foay,S ;rx. wdhduh yd foay,S ixLHd;h

iii. kej;=ï úNjh

iv. m;kh jk fmdafgdakj,ska  3 ]  la muKla bf,lafg%dak uqla; lsÍfï yelshdfjka hq;a nj Wml,amkh

lrñka f,day mDIaGfha  1 m2 lska  1 s  l§ úfudapkh jk bf,lafg%dak .Kk fidhkak'

27. Time target : 3  minutes

úfYaIs; j¾.fha wdf,dal nqnq,la u.ska ;rx. wdhduh  630 nm  jk taljrK wdf,dalh úfudapkh lrhs' th

70 W lg m%udKkh lr we;s w;r 93 % ld¾hCIu;djlska hq;=j úoHq;a Yla;sh wdf,dalh njg yrjhs'

n,anfha meh 730 wdhq ld,h ;=,§ tu.ska úfudapkh lrk wdf,dal fmdafgdak m%udKh fldmuKo @

28. Time target : 4  minutes

ld¾h Y%s;h 1.80 eV  jQ iSishï mDIaGhl —Nd.sl ld¾hCIu;dj˜ ( Fractional efficiency )   1.0 × 10–16  fõ' tkï

mDIaGh u; m;kh jk iEu fmdafgdak 1016 lgu tla bf,lafg%dakhla ne.ska uqod yef¾' ;rx. wdhduh

600 nm jQ yd CIu;dj 2.0 mW jQ f,ai¾ m%Njhla u.ska iSishï mDIaGhla m%§mkh l, úg we;s jk m%ldY

Odrdj fidhkak' m%ldY bf,lafg%dakj,ska 1 % la wmf;a hk nj i,lkak'

29. Time target : 4  minutes

100 W n,anhla ;rx. wdhduh 4560 A0 jk tal j¾K wdf,dalh msg lrhs' n,anfha isg 1 m  la wE;ska

j¾.M,h 1 cm2 jk m%ldY mDIaGhla ;nd we;' mDIaGh u; m;kh jk fmdafgdak ixLHdfjka 0'5 ] la muKla

bf,lafg%dak uqla; lrhs kï we;sjk m%ldY Odrdj fidhkak'

30. Time target : 3  minutes

– 20 0C WIaK;ajfha mj;akd whsia 0.05 kg m%udKhla 100 0C WIaK;ajfha we;s yqud,h njg m;a l, hq;=j ;sfí'

m<uqj ñks;a;= 5 l ld,hla ;siafia 420 W CIu;djla we;s ;dmlhlska whsia j,g ;dmh ,nd fohs' bka miq

;rx. wdhduh 10000 A0 jQ úoaHq;a pqïnl ;rx. msg lrk wfOdarla; ,dïmqjla u.ska ñks;a;= 23 la iy ;;amr

20 ;=, 50% l ld¾hCIu;djhlska ;dmh ,nd fohs' whsia u; fmdafgdak m;kh ùfï iS>%;dj fidhkak'

whsia j, úYsIag ;dm Odß;dj =  2100 J kg–1 K–1

c,fha úYsIag ;dm Odß;dj =  4200 J kg–1 K–1

whsiaj, ú,hkfha úYsIag .=ma; ;dmh = 3.36 × 105 J kg–1

c,fha jdIamSlrKfha úYsIag .=ma; ;dmh = 2.28 × 106 J kg–1
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31. Time target : 15  minutes

m%ldY úoaHq;a wdprKh wkafõIKh lsÍu i|yd fhdod .; yels ieleiaul kï lrk ,o rEm igykla w¢kak'

i. ksh; ;sj%;djhla iy ixLHd;hla we;s wdf,dalh i|yd m%ldY Odrdj (I) bf,lafg%dav w;r úNj

wka;rh (V) iuÕ úp,kh jk wdldrh fmkaùu i|yd o< igykla w¢kak'

^1& ixLHd;h fkdfjkia j ;nd wdf,dalfha ;Sj%;dj fo.=Khla l< úg iy

^2& ;Sj%;dj fkdfjkiaj ;nd ixLHd;h by< w.hlg jeä l< úg"

Tn n,dfmdfrd;a;= jk V iuÕ I ys úp,kh Tnf.a by; o< igyk u; u w¢kak'

(a) wjia:dj X f,i iy (b) wjia:d Y f,i kï lrkak'

ii. f,day mDIaGhla wdf,dalfhaka m%§mkh l< úg m%ldY bf,lafg%dak ksÍCIKh lrk ,È'

^1& m%ldY bf,lafg%dak úfudapkh lsÍu isÿl< yels wdf,dalfha úYd, u ;rx. wdhduh l=ulao @

^2& ;rx. wdhduh  220 nm jk wdf,dalh fhÿúg kej;=ï úNjh fldmuKo @

úfudapkh jk bf,lafg%dakj, Wmßu m%fõ.h fldmuKo @

f,dayfha ld¾h Y%S;h = 4.08 eV ,
bf,lafg%dakfha ialkaOh = 9.11 × 10–31

 kg
bf,lafg%dakfha wdfrdamKh = 1.60 × 10–19

 C
wdf,dalfha m%fõ.h = 3.00 × 108

 ms–1

ma,dkala ksh;h = 6.63 × 10–34
 Js   fõ'   (2001 - AL)

32. Time target : 15  minutes

X - lsrK f*dafgdakhla mrudKqjl we;=¿ bf,lafg%dakhl .egqKq úg

^rEmh n,kak& X - lsrK f*dafgdakfha Yla;sh wjfYdaIKh lr f.k

bf,lafg%dakhg mrudKqfjka .e<ù hd yelsh' fuu bf,lafg%dak bj;a

lsÍfï l%shdj,sh iqmqreÿ m%ldY - úoHq;a iólrKh Ndú; fldg f.k

yeoEßh yelsh' bf,lafg%dakhla bj;a lsÍug wjYH wju Yla;sh m%ldY -

úoHq;a iólrKfha we;s ld¾h Y%s;h f,iska .; yelsh' m;k X - lsrK

f*dafgdakfhys foay,sh ;rx. wdhdufha§ bf,lafg%dakhg lsisÿ pd,l

Yla;shla fkd§ th hï;ñka .e<úh yelsh'

i. ;rx. wdhduh 2.2  jk X - lsrK f*dafgdakhlg Ca mrudKqjl m<uq Yla;s uÜgfï we;s bf,lafg%dakhla

hï;ñka bj;a l< yelsh' Ca mrudKqjl m<uq Yla;s uÜgfï we;s bf,lafg%dakhla bj;a lsÍug wjYH

wju Yla;sh  ks¾Kh lrkak'

ii. a. by; (i) ys§ we;s ;rx. wdhduh iys; fjk;a X - lsrK f*dafgdakhla Ca mrudKqjl fojk

Yla;s uÜgfï we;s bf,lafg%dakhla yd .eà f*dafgdakfha uq¿ Yla;shu bf,lafg%dakhg m%odkh

l< úg bf,lafg%dakh 6.0×10–16 J pd,l Yla;shla iys;j bj;a fõ' Ca mrudKqjl fojk

Yla;s uÜgfï we;s bf,lafg%dakhla bj;a lsÍug wjYH wju Yla;sh   .Kkh lrkak'

b. Ca mrudKqjl fojk Yla;s uÜgfï bf,lafg%dakhla bj;a lsÍu i|yd m;k X - lsrKj,

foay,sh ;rx. wdhduh ks¾Kh lrkak'

iii. by; (i) ys úia;r fldg we;s wjia:dj i,lkak' m<uq Yla;s uÜgfï we;s bf,lafg%dakhla bj;a jQ miq

tys ys±ila we;sfõ' fuu ys±i msrùu yd fojk Yla;s uÜgfï we;s bf,lafg%dakhla m<uq Yla;s uÜgug

jefÜ' fuu ixl%uKh fya;=fjka  iy  w;r fjkig iudk jQ Yla;shla we;s f*dafgdakhla iEfoa'

fuu f*dafgdakfha ;rx. wdhduh ks¾Kh lrkak' ̂ fujeks X - lsrK wkdrjKh lsÍu ner uQ,øjH

y÷kd .ekSug bjy,a fõ'&

iv. f*dafgdakhl Yla;sh (E), tys .uH;dj (p) g iïnkaO jkafka E = pc iólrKh u.sks' fuys c hkq

wdf,dalfha m%fõ.hhs'

a. by; (i) ys i|yka m;k X - lsrK f*dafgdakfha .uH;dj ks¾Kh lrkak'
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b. by; (i) wjia:dfõ§ bf,lafg%dakh lsisÿ .uH;djhla fkdue;sj hï;ñka bj;a jk ksid f¾Çh

.uH;dj ixiaÓ;s ùu i|yd Ca mrudKqj jdx.= úh hq;=h' jdx.=jk Ca mrudKqfõ fõ.h

.Kkh lrkak' (Ca mrudKqfõ ialkaOh 6.0×10–26 kg fõ'&

c. jdx.=jk Ca mrudKqfõ pd,l Yla;sh .Kkh lrkak'

d. tkhska fuu pd,l Yla;sh" m;kh jk X - lsrK f*dafgdakfha Yla;sh yd iei£fï§ fkd.sKsh

yels ;rï l=vd nj fmkajkak'

(h = 6.6 × 10–34 J s, c = 3.0 × 108 m s–1 1  =  10–10 m)     (2007 - AL)

33. Time target : 15  minutes

mDÓúh u; m;kh jk iQ¾hhdf.a úoHq;a - pqïnl j¾Kdj,sfha fld<

^ixLHd;h fG = 5.6×1014 Hz) iy oï ̂ixLHd;h fV = 7.2×1014 Hz) j¾Khkag

wkqrEm úlsrKfha ;Sj%;d ixikaokh lsÍu i|yd rEmfha fmkajd we;s

WmlrKh Ndú; l< yelsh' fuu ixLHd; folg wod< talj¾K wdf,dal

loïN fmryka Ndú;fhka ,nd .kS' tla tla loïnhg 5×10–5 m2 l

yrialv j¾.M,hla we;s w;r jrlg tla loïnhla ne.ska m%ldY

lef;davhg ,ïnj m;kh ùug i,iajhs'

a. i. m%ldY lef;davh u;g oï wdf,dal loïnh m;kh jQ úg" kej;=ï úNjh 0.05 V nj fidhd

.kakd ,§' m%ldY lef;dav øjHfha ld¾h Y%s;h .Kkh lrkak'

ma,dkala ksh; h = 6.6×10–34 J s iy bf,lafg%dakhl wdfrdamKfha úYd,;ajh e = 1.6×10–19 C
f,i .kak'

ii. by; (a) (i) ys úia;r lrk ,o m%ldY lef;davh u;g fld< wdf,dalh m;kh jQ úg mßm:h

;=< Odrdjla fkd.,k nj fmkajkak'

b. i. ld¾h Y%s; ms<sfj<ska 3.4×10–19 J, 5.1×10–19 J iy 7.2×10–19 J jQ øjHj,ska idok ,o A, B iy C
kï fjk;a m%ldY lef;dav ;=kla we;' fld< iy oï j¾K wdf,dal loïn folu ixikaokh

lsÍu i|yd tla m%ldY lef;davhla muKla Ndú; lsÍu fhda.H kï f;dard .; hq;af;a l=uk

m%ldY lef;davho @ Tfí f;dard .ekSug fya;= olajkak'

ii. by; (b) (i) ys Tn f;dard.;a m%ldY lef;davh i|yd jvd by< Wmßu pd,l Yla;shlska hq;a

m%ldY bf,lafg%dak ksl=;a lrkafka l=uk j¾Kho @ m%ldY bf,lafg%dakhkaf.a tu Wmßu

pd,l Yla;s w.h .Kkh lrkak'

c. m%ldY lef;davh u; fmdafgdak m;kh jQ úg m;kh jQ fmdafgdakj,ska fldgila muKla m%ldY

bf,lafg%dak úfudapkh i|yd odhl fjhs' fld< iy oï wdf,dalh i|yd ms<sfj,ska m;kh jk

fmdafgdakj,ska 10] iy 15] la muKla m%ldY bf,lafg%dak úfudapkh lrkafka hehs Wml,amkh

lrkak'

i. fld< iy oï wdf,dal loïn i|yd mßm:fha ksÍlaIKh lrk ,o Wmßu Odrd ms<sfj,ska

400 A iy 240 A fõ' ;;amrhl§ m%ldY lef;davh u; m;kh jk fld< iy oï j¾Khkag

wod< fmdafgdak ixLHd ms<sfj,ska NG iy NV f,i f.k NG/NV wkqmd;h .Kkh lrkak'

ii fld< wdf,dalh iy oï wdf,dalh i|yd" Ndú; lrk ,o úNj wka;rh V iu. m%ldY úoHq;a

Odrdfõ I úp,kh tlu m%ia;drhl ±laùug o< igykla w¢kak'

iii. Èjd ld,h ;=< tall ld,hl§ tall j¾.M,hla u; mDÓú mDIaGhg m;kh jk iQ¾h úlsrK

Yla;sfha idudkH w.h 1200 W m–2 fõ' fuu Yla;sfhka l=uk m%;sY;hla fld< j¾Khg

wkqrEm fmdafgdak u.ska ,ndfokafka ±hs .Kkh lrkak'  (2010 - AL)
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34. Time target : 15  minutes

;rx. wdhduh  jk úlsrK u.ska m%ldY ixfõ§ mDIaGhla m%§mkh lrkq ,efí'

a. i. úfudapkh jk m%ldY bf,lafg%dakj, Wmßu pd,l Yla;sh (Kmax),   iy m%ldY ixfõ§ øjHfha

ld¾hY%s;h () g iïnkaO jk whskaiaghskaf.a m%ldY úoHq;a iólrKh ,shd olajkak'

ii. m%ldY ixfõ§ øjHfha foay,sh ;rx. wdhduh (0) weiqfrka  i|yd m%ldYkhla ,nd .kak'

b. iQ¾h Yla;sh fl,skau ridhksl Yla;sh njg

mßj¾;kh lsÍug Ydlj,g yelsh' fuu

l%shdj,sh m%Ndixiaf,aIKh kñka ye¢kafõ'

wdf,dalh wjfYdaIKh lr .ekSu i|yd Ydl

yß;m%o kñka ye¢kafjk j¾Kl Ndú; lrhs'

idudkH yß;m%o wKqjla iq¾hdf,dalfhka ;rx.

wdhdu folla ̂ tlla ks,a j¾Kfha iy wfkl

r;= j¾Kfha& wjfYdaIKh lr .kS' yß;m%o u.ska

wjfYdaIKh lr .kakd ;rx. wdhdu ̂ 1& rEmfha

fmkajd we;'

i. yß;m%o wKqjla u.ska wjfYdaIKh

lrkakd jQ ;rx. wdhdu fol 1iy 2

ks¾Kh lrkak'

ii. ks,a j¾Khg wkqrEm jkafka l=uk ;rx. wdhduho @

c. yß;m%o wKq by; ̂ 1& rEmfha fmkajd we;s ;rx. wdhduj,g wkqrEm fmdafgdak wjfYdaIKh lr .ksñka

ieflnqKq (excited) wjia:djkag ixl%uKh fõ' wKq ieflîug wjYH wju Yla;sh wKqfõ ieflnqï

Yla;sh () f,i ye¢kafõ' by; (a) (ii) ys ld¾h Y%s;h i|yd ,nd.;a m%ldYkh u.skau fuu ieflnqï

Yla;sh we.hsh yel' ms<sfj<ska 1iy 2 wjfYdaIKhka folg wkqrEmj isÿjk ieflîïj,g wod<

yß;m%o wKqfõ ieflnqï Yla;Ska fol" 1iy 2 ks¾Kh lrkak' (hc = 1290 eV nm f,i .kak'&

d. i. oyj,a ld,fha§ Y%S ,xldfõ mDÓú mDIaGfha tall j¾.M,hla u;g m;kh jk iQ¾h úlsrK

YS>%;djfha uOHkH w.h 1200 W m2 fõ' by; (b) (i) ys ks¾Kh lrk ,o 1 ;rx. wdhduhg

wkqrEm fmdafgdakj, Yla;shg wh;a jkafka fuu Yla;s YS>%;djfhka 0.1% la muKla hehs

Wml,amkh lrñka mDÓúfha tall j¾.M,hla u;g m;kh jk 1 ;rx. wdhduhg wh;a jk

Yla;s YS>%;dj .Kkh lrkak'

ii. ^1& Ydlhl m;%hla u; we;s yß;m%o wKqj, iM, mDIaÀl j¾.M,h 4.0×102 m2 kï yß;m%o

wKqu; m;kh jk 1 ;rx. wdhduhg wh;a jk Yla;s YS>%;djh ks¾Kh lrkak'

^2& by; (ii) ^1& ys Yla;s YS>%;djhg wkqrEm fmdafgdak YS>%;djh fldmuKo @

(l eV = 1.6 × 1019 J)

iii. yß;m%o wKq u;g m;kh jk fmdafgdak 1014 lg tla yß;m%o wKqjla muKla ieflfnhs kï

by; (ii) ^2& ys .Kkh l< m;kh jk fmdafgdak ksid ieflfnk wKq m%udKh

fldmuKfõo@

iv. tla .aÆfldaia wKqjla iE§u i|yd fujeks ieflnqKq yß;m%o wKq yhla wjYH kï tla

.aÆfldaia wKqjla iE§u i|yd fldmuK ld,hla .;fõo @     (2013 - AL)
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35. Time target : 15  minutes

(a) 1 rEmfha fmkajd we;af;a" m%ldY úoahq;a wdprK mÍlaIKh isÿ lsÍug wjYH wegjqul w;HjYH

fldgia fõ'

i. D f,i ,lKq  lr we;s fldgi fjda,aàh;d iemhquls' m%ldY úoahq;a

Odrdj (I) – úNj wka;rh (V)  w;r ,dlaIKslh ,nd.ekSu i`oyd D
g ;sìh hq;= jeo.;au ,laIK fol fudkjdo@

ii. A iy B f,i ,l=Kq  lr we;s fldgia kï lrkak'

iii. Wm -2  j,ska uksk ,o tlu ;Sj%;djhka we;s fld< [;rx. wdhduh

g ] iy r;=  [;rx. wdhduh r (  >g & ] talj¾K wdf,dal loïn

folla jrlg tla loïnh ne.ska A u;g m;kh ùug i,iajkq ,efí' wdf,dal loïn j, ixLHd;hka A
iod we;s øjHfha foay,S ixLHd;hg jvd jeä h'

1. fld< iy r;= j¾K i`oyd" V iu. I  ys úp,kh  tlu m%ia;drhl ±laùug o< igykla  w`Èkak' fld<

iy r;= j¾K i`oyd jk jl% ms<sfj<ska G iyd R f,i meyeÈ,sj i,l=Kq l< hq;=h' fld< iy r;=

j¾K i`oyd m;kh jk f*dafgdak j,ska tlu m%;sY;hla m%ldY bf,lafg%dak úfudapkh lrkafka hehs

Wml,amkh lrkak'

2. fld< iy r;= j¾K i`oyd" kej;=ï úNjhka w;r mr;rh Vo ixLHd;hka w;r mr;rh  f o kï"

whskaiaghskaf.a m%ldY úoHq;a wdprK iólrKh Ndú;fhka "        wkqmd;h i`oyd m%ldYkhla"

ma,dkala ksh;h h iy bf,lafg%dakhl wdfrdamKfha úYd,;ajh e weiqfrka ,nd.kak'

(b) 2 (a) rEmfha fmkajd we;s mßÈ tla;rd m%ldY úoaHq;a ÿudr wk;=re

w`.jk moaO;shla (smoke alarm system) m%Odk jYfhka talj¾K

wdf,dal úfudapl Èfhdavhla (LED) iú lr we;s T– yeve;s l=àrhla"

m%ldY lef;davhla iy bf,lafg%daksl wk;=re we`.ùfï  WmlrKhlska

(alarm)iukaú; h' ÿudr - fkdue;s idudkH ;;a;ajh hgf;a § 2 (a)
rEmfha fmkajd we;s mßÈ LED wdf,dal  loïnfha f*dafgdak m%ldY

lef;davfha .eàulska  f;drj l=àrh  ;=<ska bj;g .uka lrhs'

ÿudrh l=àrh ;=<g we;=¿ jk úg f*dafgdakj,ska hï m%udKhla ÿï

wxY=ka  iu. .eá 2 (b) rEmfha fmkajd we;s mßÈ tajdfha ;rx. wdhdu

fjkia fkdù úúO ÈYd Tiafia .uka lrhs' tfia .egqKq f*dafgdak

ixLHdj l=àrh ;=< we;s ÿï wxY=ka ixLHdjg iudkqmd;sl fõ' .egqKq

f*dafgdak j,ska tla;rd ixLHdjla m%ldY lef;davh u; m;kh jk w;r tu.ska l=vd m%ldY úoHq;a Odrdjla

we;s lrhs' m%udKj;a ;rï f*dafgdak ixLHdjla m%ldY lef;davh u; m;kh jQ úg th bf,lafg%dksl wk;=re

we`.ùfï WmlrKh kdo lsÍug ;rï m%udKj;a Odrdjla we;s lrhs'

i. LED h u`.ska úfudapkh lrk f*dafgdakj, ;rx. wdhduh 825 nm kï" tla f*dafgdakhl Yla;sh eV
j,ska .Kkh lrkak'
h  =  6.6 × 10-34 J s, ßla;hla ;=< wdf,dalfha fõ.h  c = 3 × 108 ms -1 iy  1 eV = 1.6 × 10-19 J f,i .kak'

ii. ld¾Hh Y%s;hka ms<sfj<ska 1.4 eV iy1.6 eV jQ øjHj,ska idok ,o X iy Ym%ldY lef;dav folla Tng
,nd § we;' by; (b) (i) ys i`oyka l< LEDh iys; ÿudr wk;=re w`.jk moaO;shla ksmoùu i`oyd iqÿiq
m%ldY lef;davh (X fyda Y) l=ula o@ Tfí ms<s;=r ikd: lrkak'

iii. LED ys laIu;dj 10 mW fõ' Yla;sfhka 3% la muKla ;rx. wdhduh 825 nm jQ wdf,dalh ksmoùug
jeh fõ kï" LED h u.ska ;;amrhl § msg l< f*dafgdak ixLHdj .Kkh lrkak'

iv. wk;=re we`.ùfï WmlrKh l%shdlrùug" LED h u.ska ;;amrhlg úfudapkh l< f*dafgdakj,ska
hg;a msßfihska 20 % la m%ldY lef;davh ,nd .; hq;=h' wk;=re we`.ùfï WmlrKh l%shd lrùug
;;amrhla ;=<§ m%ldY lef;davh u;g m;s; úh hq;= wju f*dafgdak ixLHdj .Kkh lrkak'

v. m%ldY lef;davh u; f*dafgdak m;kh jk úg" m;kh jk f*dafgdak j,ska fldgila muKla m%ldY
bf,lafg%dak úfudapkhg odhl;ajh olajhs' m;s; f*dafgdakj,ska 10% la muKla m%ldY bf,lafg%dak
úfudapkh lrk nj Wml,amkh lrñka" wk;=re we`.ùfï WmlrKh l%shdlrùug m%ldY lef;davh
u.ska ksmoúh hq;= wju m%ldY úoaHq;a Odrdj .Kkh lrkak' e  = 1.6 × 10-19  C f,i .kak'

(2018 - AL)

 f
V
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01. m%ldY úoaHq;a wdprKh ms<sn|j lr we;s my; i|yka m%ldY i,ld n,kak'

(A)m;kh jk wdf,dalfha ;Sj%;dj iuÕ úfudapkh jk bf,lafg%dak ixLHdj jeä fõ'

(B) m;kh jk wdf,dalfha ;Sj%;dj iuÕ úfudapkh jk bf,lafg%dak j, Wmßu m%fõ.h jeäfõ'

(C) m;kh jk wdf,dalfha ;rx. wdhduh iuÕ úfudapkh jk bf,lafg%dakj, Wmßu m%fõ.h jeä fõ'

by; m%ldYj,ska"

1' A muKla i;H fõ' 2' B muKla i;H fõ'

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

5' A iy C muKla i;H fõ'     (1998 - AL)

02. wdf,dal loïnhla m%ldY ixfõ§ mDIaGhla u;g m;kh fõ' m;k loïnfhys ;Sj%;dj fjkia fkd lrkafka

kï" ;;amrhl§ uqla;jk bf,lafg%dak ixLHdj N , m;k wdf,dalfhys ixLHd;h f iuÕ úp,kh jk wdldrh

fyd¢ka u ksrEmKh lrkq ,nkafka my; ljr m%ia;drhlskao @

^fuys  f0 u.ska m%ldY ixfõ§ øjHfhys foay,sh ixLHd;h ksrEmKh fõ&

1' 2' 3' 4' 5'

    (2000 - AL)

03. tla;rd f,dayhla u; ;rx. wdhduh  jq talj¾K wdf,dalh m;kh jq úg bf,lafg%dak úfudapkh fõ'

h ma,dkala ksh;h iy c wdf,dalfha m%fõ.h fõ' my; i|yka m%ldY i,ld n,kak'

(A)f,dayfhka úfudapkh jk bf,lafg%dakj, pd,l Yla;sh hc /  g jvd l=vd fõ'

(B) f,dayfhka úfudapkh jk bf,lafg%dakj, pd,l Yla;sh f,dayh idod we;s øjHh u; r|d fkdmj;S'

(C) bf,lafg%dak úfudapkh ùfï YS>%;dj u; r|d mj;S'

by; m%ldY w;frka"

1' A muKla i;H fõ' 2' A iy B muKla i;H fõ'

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

5' A , B iy C ish,a,u i;H fõ'     (2001 - AL)

04. m%ldY ixfõ§ mDIaGhla u;g talj¾K wdf,dal loïnhla m;s; fõ' loïnfhys ;Sj%;djh jeä l< úg"

1' bf,lafg%dak úfudapkh jk iS>%;dj jeä fõ'

2' bf,lafg%dak úfudapkh jk iS>%;dj wvq fõ'

3' úfudapkh jk bf,lafg%dak j, Yla;sh jeä fõ'

4' úfudapkh jk bf,lafg%dakj, Yla;sh wvq fõ'

5' bf,lafg%dak úfudapkh jk iS>%;dj iy Yla;sh fjkia fkdfõ'     (2002 - AL)

05. f,day ;yvqjla hïlsis ixLHd;hlska hq;a wdf,dal loïnhla u.ska wdf,dalu;a lrk ,§' my; i|yka tajdhska

l=ula u.ska f,day mDIaGfhka bf,lafg%dak úfudapkh fõ o keoao hkak ks¾Kh lrhso @

1' wdf,dalfha ;Sj%;dj 2' wdf,dalhg ksrdjrKh lr we;s ld, iSudj

3' ;yvqfõ mDIaÀl j¾.M,h 4' f,day j¾.h

5' m;k fmdafgdakj, fõ.h     (2003 - AL)

MCQ - Past Papers
Time target : 20 minutes

Paper - 1
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06. m%ldY ixfõ§ mDIaGhla  yd   ;rx. wdhduhla iys; wdf,dalfhka fjka fjka j m%§mkh

lrkq ,efí' wjia:d ;=fkys § u wdf,dalfha ;Sj%;djh ^;;amrhlg m;kh jk fmdafgdak ixLHdj& tlu

w.hl mj;ajd .kq ,efí' m%ldY bf,lafg%dakj, Odrd - fjda,aàh;d ,dCIKsl jvd;a u fyd¢ka ksrEmKh

lrkq ,nkafka"

1' 2' 3' 4' 5'

    (2005 - AL)

07. ;rx. wdhduh  5000 A  jq wdf,dalh" ld¾h Y%s;h 2.28 eV jk fidaähï mDIaGhla u;g m;s; fõ' úfudapkh

jk m%ldY bf,lafg%dakj, Wmßu pd,l Yla;sh jkafka"  ( hc = 12.4 ×103 eV A )
1' 0.03 eV 2' 0.20 eV 3' 0.60 eV 4' 1.30 eV 5' 2.00 eV

    (2006 - AL)

08. m%ldY úoHq;a wdprKh ms<sn| my; m%ldY i,ld n,kak'

(A)wdf,dalh Yla;s fmdÈ f,i Wml,amkh lr fuu wdprKh úia;r l< yels h'

(B) § we;s talj¾K m;k wdf,dalhla i|yd úfudapkh jk bf,lafg%dakj, Yla;sh øjHh u; r|d fkd mj;S'

(C) m;k wdf,dalfha ;Sj%;dj u; bf,lafg%dak úfudapkh ùfï YS>%;dj r|d mj;S'

by; m%ldY w;=frka

1' ( A ) iy ( B ) muKla i;H fõ' 2' ( B ) iy ( C ) muKla i;H fõ'

3' ( A ) iy ( C ) muKla i;H fõ' 4' ( A ) , ( B ) iy ( C ) hk ish,a, u i;H fõ'

5' ( A ) , ( B ) iy ( C ) hk ish,a, u wi;H fõ'     (2007 - AL)

09. tla;rd m%ldY lef;davhla u;g m;s; jk ks,a iy r;= wdf,dalh m%ldY bf,lafg%dak ksmojhs' my; i|yka

l=uk m%ldYh i;Ho @

1' úfudapkh jQ m%ldY bf,lafg%dakj, Wmßu pd,l Yla;sh ks,a wdf,dalh i|yd jvd jeäh'

2' kej;=ï úNjh r;= wdf,dalh i|yd jvd jeäh'

3' m%ldY lef;dav øjHfhys ld¾h Y%s;h ks,a wdf,dalh i|yd jvd jeäh'

4' úfudapkh jk m%ldY bf,alfg%dak .Kk ks,a wdf,dalh i|yd ieuúgu jeäh'

5' kej;=ï úNjh j¾K folgu tluh'     (2008 - AL)

10. f,day ;eáhla tla;rd ixLHd;hlska hqla; jQ wdf,dalh u.ska m%§mkh lrkq ,efí' ;eáfhka bf,lafg%dak

úfudapkh jkafkao fyda fkdjkafkao hkak ks¾Kh jkafka my; i|yka l=ula u.skao @

1' wdf,dalfha ;Sj%;dj

2' ;eáh wdf,dalhg ksrdjrKh ù we;s ld,h

3' ;eáh idod we;s øjHfha ;dm ikakdhl;dj

4' ;eáfha j¾.M,h

5' ;eáh idod we;s øjHh     (2009 - AL)

11. m;s; úlsrKfha ixLHd;h (f) iu. f,dayhlska úfudapkh jk m%ldY bf,lafg%dakj, Wmßu pd,l Yla;sfha

(Kmax) úp,kh m%ia;drfha fmkajd we;' f,dayfha ld¾h Y%s;h jkafka"

1' 6.0 eV
2' 4.0 eV
3' 2.5 eV
4' 2.0 eV
5' 1.0 eV     (2012 - AL)
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12. m%ldY bf,lafg%dak úfudapkh i|yd foay,S ixLHd;h f0 jk m%ldY ixfõ§ mDIaGhla u;g ixLHd;h f jk

úoHq;a pqïnl úlsrK m;s; fõ'

my; olajd we;s l=ula wi;H fõo @

1' f < f0 jQ úg m%ldY bf,lafg%dak úfudapkh fkdfõ'

2' f0, m%ldY ixfõ§ mDIaGfha øjHfha ,dlaIKsl .=Kdx.hla fõ'

3' f > f0 jQ úg" m;s; úlsrKfha ;Sj%;djh jeä jk úg m%ldY bf,alfg%dak úfudapkh jk YS>%;djho jeä fõ'

4' kej;=ï úNjh f2 g wkqf,dauj iudkqmd;sl fõ'

5' kej;=ï úNjh m;s; úlsrKfha ;Sj%;djfhka iajdh;a; fõ'     (2013 - AL)

13. A yd B f,day follg wkqrEm ld¾h Y%s; ms<sfj,ska W1 iy W2 jk w;r W1>W2 fõ' ixLHd;h f jk

talj¾K wdf,dal loïnhla Ndú; lr A iy B u.ska idok ,o mDIaG folla fjk fjku m%§mkh lrk ,§'

A iy B f,day u.ska iE¥ mDIaG i|yd" m;s; wdf,dalfha ixLHd;h ( f ) iuÕ úfudapkh jk m%ldY

bf,lafg%dakhkaf.a Wmßu pd,l Yla;sfha (K.Emax) úp,kh jvd;au ksjerÈj ±lafjkafka my; l=uk

m%ia;drfhkao @

1' 2' 3' 4' 5'

    (2014 - AL)

14. A, B iy C hkq m%ldY úµq;a úfudapkh i|yd foay,Sh ;rx. wdhduhka ms<sfj<ska A= 0.30 m,
B= 0.28 m iy C= 0.20 m jQ f,day ;=kls' ixLHd;h 1.2 × 1015 Hz jQ f*dafgdak" tla tla f,dayh u; m;kh

fõ' m%ldY bf,lafg%dak úfudapkh jkafka" (ßla;fha§ wdf,dalfha fõ.h 3 × 108 ms_1 )
1' A u.ska muKs' 2' B u.ska muKs'

3' C u.ska muKs' 4' A iy B u.ska muKs'

5' A, B iy C ish,a,u u.sks'     (2015 - AL)

15. A, B iy C kï tal j¾K wdf,dal loïn ;=klg tl u ;Sj%;d ^tkï" tall j¾.M,hla yryd ;;amrhlg

.,d hk Yla;s& we;' tfy;a A loïnh yd wdY%s; ;rx. wdhduh B loïnh yd wdY%s; tu w.hg jvd jeä jk

w;r" C loïnh yd wdY%s; ixLHd;h A loïnh yd wdY%s; tu w.hg jvd wvq h' loïn ;=fkys f*dafgdak

i%djh ̂;;amrhl § tall j¾.M,hla yryd .uka lrk f*dafgdak ixLHdj& wdfrdayK mámdáhg ,shqjfyd;a

th"

1' C,  A, B fõ 2' B,  A, C fõ 3' A,  B, C fõ 4' B,  C,  A fõ 5' C,  B,  A fõ

    (2016 - AL)
16. m%ldY bf,lafg%dak ksmoùug yelshdj we;s f,day mDIaGhla u; talj¾K wdf,dal loïnhla m;s; fõ'

wdf,dalfha ixLHd;h fuu f,dayh i`oyd lmd yßk ixLHd;hg jvd jeä kï" f,day mDIaGfhka úfudapkh

jk m%ldY bf,lafg%dak ixLHdj iudkqmd;sl jkqfha"

(1) m%ldY bf,lafg%dahl pd,l Yla;sfhys mriamrhg h

(2) f,dayfha ld¾h Ys%;hg h

(3) m;s; wdf,dalfha ixLHd;hg h

(4) f,day mDIaGh u; josk f*dafgdak ixLHdjg h

(5) tla f*dafgdakhl Yla;shg h   (2017 - AL)
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01. m%ldY úoaHq;a wdprKh ms<sn|j f,day folla iïnkaOj lr we;s m%ldYk 3 la my; ±lafõ'

(A)ndysru ljpfha jeä Yla;shla mj;sk bf,lafg%dak we;s f,dayfha ld¾hh Y%S;h wfklg jvd jeäfõ'

(B) ld¾hh Y%s;h jeä f,dayfha uqla; bf,lafg%dakj, Wmßu pd,l Yla;sho jeä fõ'

(C) ld¾hh Y%s;h jeä f,dayfha kej;=ï úNjh wvq fõ'

ñka i;H jkafka"

1' A yd B muKs' 2' B yd C muKs' 3' A yd C muKs' 4' ish,a,u

5' ish,a,u fkdfõ'

02. wfOdarla; lsrK u.ska X yd Y f,day follska m%ldY bf,lafg%dak uqla; jk úg X f,dayfha kej;=ï úNjh

Y f,dayhg jvd úYd, fõ'

(A)X f,dayfha ld¾hh Y%s;h Y f,dayhg jvd úYd, fõ'

(B) X ys uqla; bf,lafg%dakhl Wmßu pd,l Yla;sh Y f,dayhg jvd úYd, fõ'

(C) X uÕska uqla; bf,lafg%dak .Kku Y uÕska ,nd .ekSu i|yd Y u; m;k lsrK j, ;Sj%;dj jeä l<

hq;=h'

ñka i;H jkafka"

1' A yd B muKs' 2' B yd C muKs' 3' B muKs' 4' ish,a,u

5' ish,a,u fkdfõ'

03. i¾jiu m%ldY lef;dav folla u;g ixLHd;h f1 yd f2 jk úoHq;a pqïnl ;rx. m;kh l, úg uqla;

bf,lafg%dakj, Wmßu m%fõ. ms<sfj,ska V1 yd V2 kï ̂ m = bf,lafg%dakhl ialkaOh&

1' V1 – V2 = 2' V1
2 – V2

2 =       (f1 – f2)

3' V1 + V2 = 4' V1
2 + V2

2 =         (f1 – f2)

5' by; lsisjla ksjerÈ fkdfõ'

04. x yd y f,day j¾. folla iïnkaOj lr we;s m%ldYk 3 la my; ±lafõ'

(A)x ys ld¾hh y ys ld¾hh Y%s;hg jvd úYd, jkúg x f.a foay,Sh ixLHd;h y ys tu w.hg jvd úYd, fõ'

(B) x ys foay,sh ixLHd;h y ys foay,sh ixLHd;hg jvd wvqjk úg tlu ;Sj%;dj we;s f*dafgdak u.ska x f.ka

jeä bf,lafg%dak m%udKhla uqla; lr.; yel'

(C) x ys uqla; bf,lafg%dakj, Wmßu pd,l Yla;sh y ys tu uqla; bf,lafg%dakj, Wmßu pd,l Yla;shg jvd

úYd, kï x ys kej;=ï úNjh y ys tu w.hg jvd l=vd fõ'

ñka i;H jkafka"

1' A muKs' 2' B yd C muKs' 3' A yd C muKs' 4' ish,a,u

5' ish,a,u fkdfõ'

05. m%ldY úoHq;a mÍlaIKhl§ 5 eV Yla;sfhka hq;= fmdafgdak f,day mDIaGhla u; m;kh fõ' tu f,dayhg

idfmalaIj –3.5 V úNjhl we;s bf,lafg%davhla u.ska hka;ñka kj;d,sh yels bf,lafg%dak mDIaGfhka uqod

yefrhs' f,day mDIaGfha ld¾h Y%s;h"

1' 8.5 eV 2' 7.0 eV 3' 5.0 eV 4' 3.5 eV 5' 1.5 eV

2h
m (f1 – f2){                }

1
2

2h
m

2h
m

2h
m (f1 – f2){                }

1
2

MCQ

Time target : 20 minutesPaper - 2
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06. m%ldY fldaIhl lef;davh u;g A, B, C iy D keue;s tlsfklg

fjkia wdf,dal loïn fjk fjku m;s; lrjk ,§' rEm igyfka

fmkajd we;af;a m%ldY fldaIfha ;yvq w;r úNj wka;rh wkqj m%ldY

fldaI mßm:fha Odrdj fjkia jk whqreh' jeäu ixLHd;hla we;af;a

ljr wdf,dal loïnhgo @

1' A 2' B
3' C 4' D
5' ish,a,gu iudk ixLHd; we;'

07. hï f,day mDIaGhla i|yd m%ldY bf,lafg%daK j, Wmßu pd,l Yla;sh m;k f*dafgdak j, ixLHd;h iu.

fjkia jk wkaou A u.ska fmkakqï lrhs' ;j;a m%ia;drhla B u.ska fmkajk úg

(x) tu m%ia;drho tu f,dayh i|ydu úh yel'

(y) tu m%ia;drhg wod< kej;=ï úNjh l,ska w.h fuka fo.=Khls'

(z) tu m%ia;drfha ld¾hh Y%s;h l,ska tflys fuka fo.=Khla fõ'

ñka i;H jkafka"

1' x yd y muKs' 2' x yd z muKs'

3' y yd z muKs' 4' z muKs'

5' ish,a,u fkdfõ'

08. m%ldY úoHq;a wdprKfha§ my; i|yka l=uk rdYs hq.,h w;r wkqf,dau iïnkaO;djhla mj;So @

1' m%ldY Odrdj iy wefkdavh yd m%ldY lef;davh w;r úNj wka;rh

2' m%ldY Odrdj iy m;s; wdf,dalfha ixLHd;h w;r

3' m;s; wdf,dalfha ixLHd;h iy kej;=ï úNjh w;r

4' m;s; wdf,dalfha ;Sj%;djh iy kej;=ï úNjh w;r

5' m%ldY Odrdj iy m;s; wdf,dalfha ixLHd;fha mriamrh w;r

09. f,dayhla u; m;s; jk wdf,dalfha ixLHd;h wkqj bka uqod yßk m%ldY bf,lafg%dak j,

Wmßu pd,l Yla;sh fjkia jk wdldrh my; m%ia:drfha ±lafõ' m%ia:drfha y wlaIh u;

wka;(Lkavh" x wlaIh u; wka;(Lkavhg orK wkqmd;fha ixLHd;aul w.h u.ska my;

l=ula ,nd fohso @

1' bf,lafg%dakhl ialkaOh 2' bf,lafg%dakhl wdfrdamKh

3' ma,dkala ksh;h 4' foay,Sh ixLHd;h

5' foay,Sh ;rx. wdhduh

10. m%ldY mDIaGhla u;g 0.6 mm ;rx. wdhdufhka hq;a fidaähï myklska ksl=;a jk wdf,dalh m;s; jQ úg

kej;=ï úNjh 0.5 V fõ' tu m%ldY mDIagh u;gu 0.04 m ;rx. wdhdufhka hq;a riÈh jdIam ,dïmqjlska

ksl=;a jk wdf,dalh m;kh jQ úg kej;=ï úNjh 1.5 V fõ' m%ldY mDIagfha ld¾h Y%s;h jkqfha"

1' 0.75 eV 2' 1.5 eV 3' 2.5 eV 4' 3 eV 5' 3.75 eV

u
ql

a;
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m
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01. 7.85 V 02. 6.76 × 105 ms–1 03. 6.2 × 10–11 m, X lsrK

04. i. 1.68 eV ii. 1.68 V iii. 505 nm

06. i. 1.45 eV ii. 7.14 × 105 ms–1 iii. 1.45 V

08. 6.7 × 10–34 Js, 3.24 eV 09. 1.99 m 10. 1.70 eV

11. 1.17 eV 12. 1.09 eV, 1.6 nA 14. 4.1 × 10–15 Js C–1

15. 1.24 eV 16. 4  17. i. riÈh ii.  Li : 1.84 eV,   Fe : 0.24 eV

18. i. 2 eV ii. ix;Dma; Odrdjg jvd wvqhs' 19. 2.9×1030 s–1

20. 9.05 × 1013 fmdafgdak s–1 22. 3.6 × 10–14 W 23. 2.34 × 10–7 m
24. 2.90 eV 25. i. 3107.2 eV ii. 14401.6 eV
26. i. 0.86 eV ii. 5.5 × 10–7 m, 5.4 × 1014 Hz 27. 5.4 × 1026

28. 9.5 × 10–20 A 29. 1.46 × 10–6 A 30. 2 × 1020 s–1

ms<s;=re

31. i.

mßm:h i|yd

kï lsÍu i|yd

fuu ,l=K ,nd .ekSu i|yd lef;davh fyda

wefkdavh kï l< hq;=h' fjda,aÜógr yd weógr

ixfla;$fyda  tajd kï l< hq;=h' úp,H

fjda,aàh;djla fhdok nj i|yka l< hq;=h' ke;skï

my; olajd we;s mßÈ úp,H fjda,aàh;djla fhdok

nj i|yka l< hq;=h' ke;skï my; olajd we;s mßÈ

úp,H fjda,aàh;djla ,nd fok mßm: fldgila

fyda hï ixfla;hla we| ;sìh hq;=h' m;s; úlsrK

fmkajk B;, fmkaùu wjYH ke;'

a.

^negßfha Ok fyda iDK w.% iïnkaO fldg we;s

whqre fkdi,ld yeßh yel'&

– – – 01

– – – 01
– – – 01

– – – 01

– – – 01

– – – 01

fyda

b.

jl%fha AB fldgi i|yd

jl%fha BC fldgi i|yd

X jl%h i|yd

Y jl%h i|yd

X jl%fha ix;Dma; fldgi Y fldgfia Wi fuka

fo.=Khla muK jk fia we¢h hq;=h' Y jl%h V
wCIh yuqjk ;ek A g jï miska msysáh hq;=h'

ii. ^1& hf0 = 

c = f 

^fyda          =   

max =

max = 305 nm (3.05×10–7 m)
(305+2) nm

^2& kej;=ï úNj Vs kï

eVs = m2
max (       m2)

kuq;a m2 =   – 

hc
max

6.63×10–34×3.00×108

4.08×1.6×10–19

1
2

1
2

hc


1
2

– – – 01

– – – 01

– – – 02)

– – – 01

– – – 01

– – – 01

– – – 01
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^fyda   eVs =       – 

Vs =                                     – 4.08

Vs = 1.6V (1.6+0.1) V

m2
max = eVs

2
max (

2) =

 2 =

 = 7.4×105×ms–1

[fyda 2 =                   – 

2 =                                                       – 4.08×1.6×10–19

 = 7.4×105×ms–1

32. i. m;kh jk X - lsrK f*dafgdakfha Yla;sh"

=

m;kh jk X - lsrK f*dafgdakfha Yla;sh"

= 1

1 =

= 9×10–16 J

ii. a. m%ldY - úoHq;a iólrKh fh§fuka"

9×10–16 – 2 = 6×10–16

^m;kh jk f*dafgdakfha Yla;sh ksjerÈ

fkdjQj;a by; m%ldYkh ksjerÈ kï iudj

,efí'&

2 = 3×10–16 J

b. th =

2 i|yd o w.h jerÈ kï by; ksjerÈ

m%ldYkhg iudj ,efí'&

th = 6.6×10–10 m (6.6 )

hc


6.63×10–34×3.00×108

220×10–9×1.6×10–19

– – – 02)

– – – 01

1
2

2eVs

m

2×1.6×10–19×1.6
9.11×10–31

hc


2
m (             )

6.63×10–34×3.00×108

220×109(                                                   )

– – – 01

– – – 01

– – – 01]

2
9.11×10–31

iii. 1 – 2 = 9×10–16 – 3×10–16

1 yd 2 w.hhka jerÈ jqj;a wka;rh .ekSug ,l=K

,efí'&

 =

 = 3.3×10–10 m (3.3 )

iv. a. P =   =

= 3×10–24 kg ms–1 (J s m–1)

b. jdx.= jk mrudKqfõ fõ.h  kï"

6×10–26  = 3×10–24

^.uH;djg jerÈ w.hhla ,enqK;a iudj Èh

yel&

 = 50 ms–1

c. mrudKqfõ pd,l Yla;sh

=       ×6×10–26×502

= 7.5×10–23 J

d. pd,l Yla;sh Nd.hla f,i"

=

= 8.3×10–8 (8.0 – 8.4)

fyda 10–23 , 10–16 g idfmalaIj b;d l=vdh'

 jdx.=jk mrudKqfõ pd,l Yla;sh m;kh

jk X – lsrK f*dafgdakfha Yla;sh yd iei£fï§

b;d l=vdh'

33. a. i. ld¾h Ys%;h =  = hf – eVstop

 = 6.6×10–34×7.2×1014 – 1.6×10–19×0.05
= 4.67×10–19 J

(4.60–4.80)×10–19 J mrdih ;=, ms<s;=re ksjerÈ f,i

i,lkak'

ii. fld< wdf,dal úlsrKfha f*dafgdakhl Yla;sh

= 6.6×10–34×5.6×1014 J
^ksjerÈ wdfoaYh i|yd&

= 3.7×10–19 J

hc


6.6×10–34×3×108

3×10–16

6.6×10–34×3×108

2.2×10–10

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

E
c

6.6×10–34×3×108

3×10–16

9×10–16

3×108

1
2

– – – 01

– – – 01

– – – 02

– – – 01

– – – 01

– – – 01

7.5×10–23

3×10–16

– – – 01

– – – 01

– – – 01

– – – 01
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m%ldY lef;davfha mDIaGfhka bf,lafg%dak bj;a

ùu i|yd m;s; f*dafgdakj, wju Yla;sh

4.67×10–19 J úh hq;=h' kuq;a fld< wdf,dal

f*dafgdakhl Yla;sh 3.7×10–19 J fõ' tuksid

fld< wdf,dalfhka Odrdjla we;s fkdfõ'

b. i. A m%ldY lef;dav f;dard .; hq;=h' tys ld¾h

Y%s;h fld< wdf,dal f*dafgdakhl Yla;shg jvd

wvqh'

[A m%ldY lef;davfha ld¾h Y%s;h wju w.h

.kakd nj i|yka lsÍug muKla ,l=Kq

fkdue;']

ii. Wmßu pd,l Yla;sfhka hq;a m%ldY bf,lafg%dak

ksl=;a lrkafka oï j¾Khhs'

Kmax =  hf –   = 6.6×10–34×7.2×1014 – 3.4×10–19

 =  1.35×10–19 J
(1.30–1.40) ×10–19 J mrdih ;=, ms<s;=re ksjerÈ

f,i i,lkak'&

c. i. —fld<˜ wdf,dalh u.ska ;;amrhl§ úfudapkh

lrk m%ldY bf,lafg%dak ixLHdj

= nG =            =

fuys iG hkq —fld<˜ wdf,dalh i|yd mßm:fha

Odrdjhs'

m%ldY lef;davh u; ;;amrhl§ m;s; jk fld<

wdf,dal f*dafgdak ixLHdj

= NG = =

tf,iu —oï˜ wdf,dal f*dafgdak i|yd

NV =      =

tu ksid wkqmd;h =

=

^ksjerÈ wdfoaYh i|yd&

=

= 2.5

ii.

m%ia;dr iïnkaOj my; i|yka lreKq i,lkak'

iG > iV ^ix;Dma; ;;aj i|yd&

oï wdf,dalh i|yd kej;=ï úNjh > fld<

wdf,dalh i|yd kej;=ï úNjh

^tla jl%hla muKla we£u i|yd ,l=Kq

fkd,efí'&

iii. fld< wdf,dal f*dafgdak ksid mDÓú mDIaGfha

tall j¾. M,hla u; tall ld,hl§ m;kh

jk Yla;sh EG f,i .ksuq'

EG =            fyda EG =           NG

=

fuys A hkq wdf,dal loïnfha yrialv

j¾.M,hhs'

=

^ksjerÈ wdfoaYh i|yd&

= 184.8 W m–2

—fld<˜ f*dafgdakj,g wkqrEm Yla;s m%;sY;h

=             ×100%

= 15.4 %
(15.0%–16.0% w;r ms<s;=re ksjerÈ f,i .kak&

34. a. i.  –  = Kmax

ii.  = 0 jkúg Kmax = 0

 =

b. i. 1 = 430 nm
2 = 660 nm

ii. 430 nm fyda 1 fyda flá ;rx. wdhduh

iii. 1 =

iG
e

400×10–6

e

nG

0.1
iG

0.1e

– – – 01

– – – 01

– – – 01

– – – 01

nV

0.15
iV

0.15e
NG

NV
(         )0.15

0.10
iG
iV

3×400
2×240

5
2

– – – 01

– – – 01

– – – 01

(      )hfG

A (      )nG

0.1 (      )hfG

A

(      )iG
0.1e(      )hfG

A

400×10–6

0.1×1.6×10–19(                   )

184.8
1200

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01

6.6×10–34×5.6×1014

5× 10–5(                         )

hc


– – – 01

^fyda fjk;a ksjerÈ ´kEu wdldrhla&

hc
0

– – – 01

– – – 01

– – – 01

– – – 01

– – – 01
1290
430

^wdfoaYh i|yd& – – – 01
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1 = 3 eV

2 =

2 = 1.96 eV (1.95 – 1.96) eV

d. i. tall j¾.M,hla u;g m;kh jk 1 ;rx.

wdhduhg wh;ajk Yla;s YS>%;dj =      ×0.1

= 1.2 W m2

ii. ^1& yß;m%o wKq úiska Yla;sh wjfYdaIKh lrkq

,nk YS>%;djh

= 1.2 × 4 × 10–4

= 4.8 × 10–4 W

^2& Yla;s YS>%;djhg wkqrEm jQ fmdafgdak YS>%;dj

=

= 1015 ;;amrhg fmdafgdak

iii. ;;amrhl§ ielfnk yß;m%o wKq ixLHdj

=

= 10 wKq ;;amrhg

iv. .aÆfldaia wKqjla iE§u i|yd .;jk ld,h

= 0.6 s

1290
660

– – – 01

– – – 01

1200
100

– – – 01

4.8×10–4

3×1.6×10–19

{Yla;s YS>%;dj fmdafgdakhl Yla;sfhka fn§u i|yd}

– – – 01

– – – 01

– – – 01

1015

1014

– – – 01

– – – 01

35.   (a) i. dc, úp,H iy m%;Hdj¾; ^´kEu folla ksjeros

kï&

ii. A - m%ldY lef;davh $ lef;davh iy

B - weógrh ^folu ksjeros kï&

iii.

^m%ldY úoHq;a Odrdj (I), V > 0 jkúg r;=

(R) i`oyd jl%h" fld, (G) i`oyd jl%hg

by<ska ;sìh hq;=hs&

– – – 01

– – – 01

– – – 01

^kej;=ï úNjh" V < 0 iy I = 0 jk úg

r;= (R) i`oyd jl%h" fld, (G) i`oyd jl%hg

msgqmiska ;sìh hq;=hs&

^fuu ,l=Kq ,nd .ekSu i`oyd" wju

jYfhka tla jl%hla iy tla wlaIhla j;a

kïl, hq;=hs' wlaI folu kïlr fkdue;s

kï tl ,l=Kla wvq lrkak'&

iv. ms<sfj,ska VR iy VG  hkq r;= iy fld,

j¾Kj, kej;=ï úNjhka f,i .ksuq'

ms<sfj,ska fR iy fG  hkq r;= iy fld,

j¾Kj, ixLHd;hka f,i o .ksuq' lef;dav

øjHfha ld¾hh YS%;h kï"

r;= j¾Kh i`oyd" eVR = hfR – .......... (X)
fld, j¾Kh i`oyd eVG = hfG – ..........
(Y)[m%ldY foflka tlla i`oyd (X) fyda

(Y) ]

^, hf0 f,i ,súh yelsh&

(Y) – (X)  e (V) = h  (f )

=

– – – 01

– – – 01

f
V

e
h
– – – 01

(b)  i. f*dafgdakhl Yla;sh E

 =

=

= 1.5 eV

ii. X, m%ldY bf,lafg%dak ksmoùug"

lef;davh øjHfha ld¾hh Y%s;h ^fyda &
< m;khjk f*dafgdakhl Yla;sh

^fyda 1.5 eV)

iii. LED h u.ska ;;amrhla ;=< msglrk

f*dafgdak ixLHdj n f,i .ksuq'

nE = 10 × 10–3

^ksjeros wdfoaYh i`oyd&

f*dafgdakhl Yla;sh E  = 1.5 eV kï

n =

=  1.25 × 1015 s–1

hc


6.6 ×10– 34 × 3 × 108

825 × 10– 9 × 1.6 × 10– 19

– – – 01

– – – 01

– – – 01

3
(  )

– – – 01

10 ×10– 3 × 0.03
1.5 × 1.6 × 10– 19

– – – 01
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iv. wju f*dafgdak ixLHdj  =   × 1.25 × 1015

    = 2.5 × 1014  s–1

^ksjeros wfoaYh i`oyd&

v. f*dafgdak u.ska ksmo jQ bf,lafg%dak ixLHdj

=         × 2.5 × 1014

=  2.5 × 1013  s–1

m%ldY úoHq;a Odrdj = e  × ;;amrhla ;=, msgjQ

bf,lafg%dak ixLHdj

= 1.6×10–19× 2.5 × 1013

^ksjeros wdfoaYh i`oyd&

= 4 × 10–6 A

20
(  )

– – – 01

10


(  )
– – – 01

– – – 01

– – – 01
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