
iz'u izn£'kdk&HkkSfrdh

cgq fodYih iz'u I (MCQ I)

11.1 fdlh d.k dks H mQ¡ pkbZ ls fxjk;k tkrk gSA mQ¡ pkbZ osQ iQyu osQ :i esa d.k dh
ns&czkWXyh rjaxnS?;Z fuEu esa ls fdlosQ vuqozQekuqikrh gksrh gS\

(a) H

(b) H1/2

(c) H0

(b) H–1/2

11.2 ukfHkd ls 1 MeV mQtkZ }kjk cfU/r izksVkWu dks ukfHkd ls ckgj fudkyus osQ fy,
vko';d iQksVkWu dh rjaxnS?;Z yxHkx fdruh gksrh gS\

(a) 1.2 nm

(b) 1.2 × 10–3nm

(c) 1.2 × 10–6nm

(d) 1.2 × 101nm

vè;k; 11

fofdj.k rFkk nzO; dh }Sr
izo`Qfr
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11.3 fuokZfrr izdks"B esa j[ks èkkrq osQ i`"B ij vkifrr bysDVªkWuksa dks fdlh iqat (ftlesa
izR;sd bysDVªkWu dh mQtkZ E

0 
gS) ij fopkj dhft,A bl i`"B ls&

(a) dksbZ bysDVªkWu mRlftZr ugha gksxk D;ksafd osQoy iQksVkWu gh bysDVªkWu mRlftZr dj
ldrs gSaA

(b) bysDVªkWu mRlftZr gks ldrs gSa ijUrq izR;sd dh mQtkZ E
0 
gksxhA

(c) vf/dre mQtkZ E
0
 – φ lfgr] (φ /krq dk dk;ZiQyu gS) fdlh Hkh mQtkZ osQ

bysDVªkWu mRlftZr gks ldrs gSaA

(d) vf/dre mQtkZ E
0 
lfgr fdlh Hkh mQtkZ osQ bysDVªkWu mRlftZr gks ldrs gSaA

11.4 ,u-lh-bZ-vkj-Vh- dh HkkSfrdh dh d{kk 12 dh ikB~;iqLrd esa fn, x, fp=k 11.7 ij
fopkj dhft,A eku yhft, A ij yxkbZ xbZ oksYVrk dks c<+k;k tkrk gSA foo£rr fdj.k
iqat esa mfPp"B θ osQ ftl eku osQ fy, gksxk og&

(a) iwoZorhZ eku ls vf/d gksxk

(b) iwoZorhZ eku osQ cjkcj gksxk

(c) iwoZorhZ eku ls de gksxk

(d) y{; ij fuHkZj djsxk

11.5 ,d izksVkWu] ,d U;wVªkWu] ,d bysDVªkWu rFkk ,d α-d.k dh mQtkZ ijLij cjkcj gS rks
mudh ns&czkWXyh rajxnS?;ksZa esa rqyuk bl izdkj dh tk ldrh gS&

(a) λ
p 
= λ

n 
> λ

e 
> λ

α

(b) λ
α 
< λ

p 
= λ

n 
> λ

e

(c) λ
e 
< λ

p 
= λ

n 
> λ

α

(d) λ
e 
= λ

p 
= λ

n 
= λ

α

11.6 dksbZ bysDVªkWu ftldk izkjafHkd osx 
0
ˆv v= i  gS fdlh pqEcdh; {ks=k 

0
ˆB=B j  esa

xfreku gSA bl bysDVªkWu dh ns&czkWXyh rajxnS?;Z&

(a) vpj jgrh gS

(b) le; osQ lkFk c<+rh gS

(c) le; osQ lkFk ?kVrh gS

(d) vkorhZ :i ls c<+rh vkSj ?kVrh gS

11.7 dksbZ bysDVªkWu (nzO;eku m) ftldk izkjafHkd osx 0 0
ˆ( 0)v v= >v i  gS fdlh fo|qr

{ks=k 0 0
ˆ– ( 0)E E= = >E i vpj  esa xfreku gSA t {k.k ij bl bysDVªkWu dh ns&czkWXyh

rjaxnS?;Z gS&

(a)

0

0

0

1
eE t

m v

 
+ 

 

λ
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(b)
0

0

1
eE t

mV0

 
+λ  

 

(c) λ
0

(d) λ
0
t.

11.8 dksbZ bysDVªkWu (nzO;eku m) ftldk izkjafHkd osx 
0
ˆv=v i  gS] fdlh fo|qr {ks=k

0
ˆE=E j  esa xfreku gSA 0

0

h

mv
λ =  gS] rks bl bysDVªkWu dh t {k.k ij ns&czkWXyh

rjaxnS?;Z gS

(a) λ
0

(b)

2 2 2
0

0 2 2
0

1
e E t

m v
λ +

(c)
0

2 2 2
0

2 2
0

1
e E t

m v

λ

+

(d)
0

2 2 2
0

2 2
0

1
e E t

m v

λ

 
+ 

 

cgq fodYih iz'u II (MCQ II)

11.9 tc xfrt mQtkZ 21

2
mv jkf'k mc2  osQ rqyuh; gksus yxrh gS] tgk¡ m d.k dk

nzO;eku gS] rks lkisf{kdrk la'kks/u vfuok;Z gks tkrs gSaA bysDVªkWu dh ns&czkWXyh
rjaxnS?;Z osQ fdl eku osQ fy, lkisf{kdrk la'kks/u egÙoiw.kZ gksaxs\

(a) λ =10 nm

(b) λ =10–1 nm

(c) λ =10–4 nm

(d) λ =10–6 nm

11.10 m
1 
rFkk m

2
 (m

1 
> m

2
) nzO;eku osQ nks d.kksa A

1 
rFkk A

2 
dh ns&czkWXyh rjaxnS?;Z leku

gSaA rc&

(a) muosQ laosx leku gSa

(b) mudh mQtkZ leku gSa

(c) A
1
 dh mQtkZ A

2 
ls de gS

(d) A
1
 dh mQtkZ A

2 
ls vf/d gSA
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11.11 fdlh iQksVkWu dh ns&czkWXyh rjaxnS?;Z ,d bysDVªkWu dh ns&czkWXyh rjaxnS?;Z dh nksxquh

gSA ;fn bysDVªkWu dh pky 
100

e

c
v =  gS] rc

(a) 
–410eE

Eγ

=

(b) 
–210eE

Eγ

=

(c) 
–210e

e

p

m c
=

(d) 
–410e

e

p

m c
=

11.12 nzO; esa vo'kksf"kr iQksVkWu mQ"ek esa ifjo£rr gks tkrs gSaA ν vko`fÙk osQ n izfr lsd.M
iQksVkWu mRl£tr djus okys fdlh lzksr dks 0°C dh 1 kg ciZQ dks 0°C osQ ty
esa ifjo£rr djus osQ fy, mi;ksx fd;k tkrk gSA rc bl ifjorZu esa yxk le; T

(a) fu;r ν osQ fy,] n esa o`f¼ osQ lkFk de gksrk gSA

(b) fu;r n osQ fy,] ν  esa o`f¼ osQ lkFk de gksrk gSA

(c) vifjofrZr jgrk gS ;fn n vkSj ν  esa bl izdkj ifjorZu gks fd nν  = vpj jgsA

(d) xq.kuiQy nν  esa o`f¼ gksus ij c<+rk gSA

11.13 dksbZ d.k ewy fcUnq dh vksj yxus okys fdlh cy osQ dkj.k ewy fcUnq osQ ifjr%
fdlh cUn d{kk esa xeu djrk gSA bl d.k dh ns&czkWXyh rjaxnS?;Z pozQh; ozQe esa
nks ekuksa λ

1 
,oa λ

2 
(λ

1
>λ

2
) osQ chp ifjofrZr gksrh gSA uhps fn, x, izdFkuksa esa dkSu

ls lR; gSa\

(a) d.k ewy fcUnq dks osQUnz cukdj o`Ùkh; d{kk esa xfr djsxkA

(b) d.k ewy fcUnq dks viuk iQksdl j[krs gq, nh?kZo`Ùkh; d{kk esa xfr djsxkA

(c) tc ns&czkWXyh rjaxnS?;Z λ
1 
gS] rks d.k ml fLFkfr dh vis{kk ewy fcUnq osQ

fudVrj gksrk gS tc bldk eku λ
2 
 gSA

(d) tc nss&czkWXyh rjaxnS?;Z λ
2 
gS rks d.k ml fLFkfr dh vis{kk ewy fcUnq osQ fudVrj

gksrk gS tc bldk eku λ
1 
gSA
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bysDVªkWu

izdk'k

èkkrq

vfr y?kqmÙkjh; (VSA)

11.14 fdlh izksVkWu vkSj fdlh α-d.k dks leku foHkokUrj }kjk Rofjr fd;k x;k gSA
ns&czkWXyh rjaxnS?;Z λ

p
 ,oa λ

a 
ijLij fdl izdkj lacaf/r gSa\

11.15 (i) izdk'k fo|qr izHkko dh O;k[;k djrs le; geus ;g ekuk Fkk fd ν  vko`fÙk dk
iQksVkWu fdlh bysDVªkWu ls la?kV~V djrk gS vkSj viuh mQtkZ mldks gLrkarfjr dj
nsrk gSA blls gesa mRlftZr bysDVªkWu dh vf/dre mQtkZ] E

vfèkdre
] osQ fy, fuEu

izdkj dk lehdj.k izkIr gksrk gS&

E
vfèkdre

 = hν – φ
0

tgk¡ φ
0   
/krq dk dk;ZiQyu gSA ;fn dksbZ bysDVªkWu nks iQksVkWu (izR;sd dh vko`fÙk

ν  gS) vo'kksf"kr djrk gS] rks mRlftZr bysDVªkWu dh vf/dre mQtkZ D;k gksxh\

(ii) fujks/h foHko laca/h gekjh foospuk esa nks iQksVkWu vo'kks"k.k osQ bl izdj.k ij
fopkj D;ksa ugha fd;k x;k\

11.16 oqQN inkFkZ ,sls gksrs gSa tks y?kq rjaxnS?;Z osQ iQksVkWu dks vo'kksf"kr djrs gSa vkSj nh?kZ
rjaxnS?;Z osQ iQksVkWu mRlftZr djrs gSaA D;k ,sls LFkk;h inkFkZ Hkh gks ldrs gSa tks nh?kZ
rjaxnS?;Z osQ iQksVkWu vo'kksf"kr djosQ y?kq rjaxnS?;ksZa dk izdk'k mRlftZr djsaA

11.17 D;k iQkssVkWu vo'kksf"kr djus okys lHkh bysDVªkWu iQksVksbysDVªkWuksa osQ :i essa fu"ozQfer
gksrs gSa\

11.18 nks izdk'k lzksr gSa ftuesa izR;sd 100 W 'kfDr mRl£tr djrk gSA buesa ls ,d
1nm rjaxnS?;Z dh X&fdj.ksa vkSj nwljk 500 nm dk n`'; izdk'k mRlftZr djrk
gSA nh xbZ rjaxnSè;ksZa osQ fy, X–fdj.kksa osQ iQksVkWuksa dh la[;k rFkk n`'; izdk'k osQ
iQksVkWuksa dh la[;k dk vuqikr Kkr dhft,A

y?kqmÙkjh; (SA)

11.19 izdk'k fo|qr mRltZu laca/h fp=k 11.1 ij fopkj dhft,A bl izdj.k osQ fy, vki
;gk¡ laosx laj{k.k ls lkeatL; oSQls LFkkfir djsaxs\ è;ku nhft,] bl fLFkfr esa izdk'k
(iQksVkWu) dk laosx mRl£tr bysDVªkWuksa osQ laosx ls fHkUu fn'kk esa gSA

11.20 600 nm dh rjaxnS?;Z osQ izdk'k ls mn~Hkkflr fdlh èkkrq dh lrg ls mRl£tr
bysDVªkWuksa dh vfèkdre mQtkZ ekih xbZA ;g ik;k x;k fd 400 nm rjaxnS?;Z osQ
izdk'k dk mi;ksx djus ij blls mRl£tr gksus okys bysDVªkWuksa dh vfèkdre mQtkZ
nksxquh gks xbZA /krq dk dk;Z iQyu (eV esa) Kkr dhft,Afp=k 11.1
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11.21 eku yhft, dksbZ bysDVªkWu 1nm pkSM+s {ks=k esa ifjlhfer gSA gkbts+ucxZ vfuf'prrk
osQ fl¼kUr dk mi;ksx djosQ laosx esa vfuf'prrk ifjdfyr dhft, (lanHkZ%
HkkSfrdh] d{kk&12] ,u-lh-bZ-vkj-Vh-] lehdj.k 11.12)A vki ;g eku ldrs gSa fd
fLFkfr esa vfuf'prrk ∆x gS ftldk eku 1nm gSA ;g ekurs gq, fd p p∆�

bysDVªkWu dh mQtkZ bysDVªkWu oksYV (eV) esa ifjdfyr dhft,A

11.22 leku rhozrk I osQ nks ,do.khZ fdj.k iqat A ,oa B fdlh insZ ls Vdjkrs gSaA iqat A

osQ insZ ij Vdjkus okys iQksVkWuksa dh la[;k iqat B dh nksxquh gSA mudh vko`fÙk;ksa osQ
fo"k; esa vki D;k fu"d"kZ fudky ldrs gSa\

11.23 λ
1 
,oa λ

2 
ns&czkWXyh rjaxnS?;Z osQ nks d.k A ,oa B feydj dksbZ d.k C cukrs gSaA bl

izfozQ;k esa laosx laj{k.k gksrk gSA d.k C osQ ns&czkWXyh rjaxnS?;Z dk ifjdyu dhft,
(xfr ,dfoeh; gS)A

11.24 E mQtkZ dk U;wVªkWu iqat fdlh ,sls i`"B osQ ijek.kqvksa ls izdhf.kZr gksrk gS ftlesa
ijek.kqvksa osQ chp nwjh d = 0.1nm gSA ijkofrZr iqat dh rhozrk dk izFke mfPp"B
θ = 30° ij izkIr gksrk gSA iqat dh mQtkZ (eV esa) E dk eku D;k gS\

nh?kZmÙkjh; (LA)

11.25 lksfM;e osQ fdlh ruq y{; (10–2m2 {ks=kiQy, 10–3m eksVkbZ) ij fopkj dhft,
ftl ij tc 100W/m2 rhozrk dk izdk'k (λ = 660 nm) Mkyk tkrk gS rks blls
100µA dh izdk'k fo|qr /kjk mRiUu gksrh gSA tc dksbZ bysDVªkWu fdlh lksfM;e
ijek.kq (Na dk ?kuRo 0.97kg/m3) ls Vdjkrk gS rks iQksVksbysDVªkWu mRiUu gksus dh
izkFkfedrk ifjdfyr dhft,A

11.26 fdlh /kfRod i`"B (ftls vuUr foLrkj dk lery i`"B eku ldrs gSa) osQ lkeus
d  nwjh ij fLFkr bysDVªkWu ij fopkj dhft,A eku yhft, fd IysV osQ }kjk bl ij

yxus okyk vkd"kZ.k cy 
2

2
0

1

4 4

q

dεπ
gSA vkos'k dks  IysV ls vuUr nwjh ij ys tkus

esa fd;k tkus okyk dk;Z ifjdfyr dhft,A d = 0.1nm ysdj dk;Z (eV esa)
ifjdfyr dhft,A [d < 0.1nm osQ fy, ;g cy fu;e ykxw ugha gksrk]

11.27 dksbZ fo|kFkhZ nks inkFkZ A ,oa B ysdj izdk'k fo|qr izHkko laca/h iz;ksx djrk gSA
V

fujks/h
 rFkk ν  dk xzkiQ fp=k 11.2 esa n'kkZ;k x;k gSA

(i) A ,oa B esa fdl inkFkZ dk dk;ZiQyu vf/d gS\
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(ii) bysDVªkWu dk fo|qr vkos'k = 1.6 × 10–19C ysdj iz;ksx ls izkIr vkadM+ksa osQ
vk/kj ij A ,oa B nksuksa osQ fy, h dk eku Kkr dhft,A

fVIi.kh dhft, fd D;k ;g vkbUlVkbu osQ fl¼kUr osQ vuq:i gSA

11.28 m
A
 nzO;eku dk dksbZ d.k A v osx ls xfr'khy gksdj m

B 
nzO;eku osQ fojkekoLFkk

esa j[ks d.k B ls Vdjkrk gS (xfr ,dfoeh; gS)A d.k A dh ns&czkWXyh rjaxnS?;Z esa
gksus okyk ifjorZu ifjdfyr dhft,A la?kV~V dks izR;kLFk ekfu,A

11.29 20 W dk dksbZ cYc 5000 A
�

 rjaxnS?;Z dk izdk'k mRlftZr dj jgk gS tks 2m

nwjh ij j[ks fdlh /kfRod i`"B dks izdkf'kr dj jgk gSA ;g ekudj fd /kfRod

i`"B dk dk;ZiQyu 2 eV gS vkSj blosQ izR;sd ijek.kq dks 1.5 A
�

 f=kT;k dh o`Ùkh;

pdrh ekuk tk ldrk gS&

(i) cYc ls izfr lsoaQM mRlftZr gksus okys iQksVkWuksa dh la[;k dk vkdyu dhft,
(dksbZ Hkh vU; {k; ifjdyu esa u ykb,)A

(ii) D;k /kfRod i`"B ls izdk'k fo|qr mRltZu gksxk\

(iii) ijekf.od pdrh dks dk;ZiQyu (2 eV) osQ cjkcj mQtkZ izkIr djus esa fdruk
le; yxsxk\

(iv) mQij (iii) esa ifjdfyr le; vUrjky esa ijekf.od pdrh fdrus iQksVkWu xzg.k
djsxh\

(v) D;k vki Li"V dj ldrs gSa fd izdk'k fo|qr izHkko dk rkR{kf.kd izs{k.k fdl
izdkj fd;k x;k\

[laosQr% Hkkx (iii) esa ifjdfyr le; fpj izfrf"Br fopkjksa osQ vk/kj ij izkIr fd;k
x;k gS] bl fopkj dks vkxs c<+krs gq, vki 1cm2 i`"B{ks=k osQ y{; dks ysdj ;g
vkdyu dhft, fd D;k gksxkA]

fp=k 11.2
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