
ukfHkd

cgq fodYih iz'u I (MCQ I)

13.1 eku yhft, ge ,sls cgqr ls ik=kksa ij fopkj djrs gSa ftuesa izR;sd esa izkjEHk esa 1 o"kZ
vèkkZ;q okys jsfM;ks,fDVo inkFkZ osQ 10000 ijek.kq gSaA 1 o"kZ osQ i'pkr~

(a) lHkh ik=kksa esa bl inkFkZ osQ 5000 ijek.kq gksaxsA

(b) lHkh ik=kksa esa bl inkFkZ osQ ijek.kqvksa dh la[;k leku gksxh] ijUrq ;g yxHkx
5000 gksxhA

(c) lkekU; rkSj ij bu ik=kksa esa bl inkFkZ osQ ijek.kqvksa dh la[;k fHkUu gksxh] ijUrq
budk vkSlr 5000 osQ fudV gksxkA

(d) fdlh Hkh ik=k esa bl inkFkZ osQ 5000 ijek.kqvksa ls vf/d ugha gksaxsA

13.2 fdlh gkbMªkstu ijek.kq rFkk m nzO;eku osQ fdlh vU; d.k osQ eè; xq#Roh; cy dks
U;wVu osQ fu;e }kjk fu:fir fd;k tk,xk&

2

.M m
F G

r
=  ;gk¡ r fdyksehVj esa gS rFkk

(a) M = m
izksVkWu

 + m 
bysDVªkWu

vè;k; 13

ukfHkd
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(b) M = m
izksVkWu

 + m 
bysDVªkWu  2

B

c
−   (B = 13.6 eV)

(c) M  gkbMªkstu ijek.kq osQ nzO;eku ls lacaf/r ugha gSA

(d) M = m
izksVkWu 

+ m
 bysDVªkWu

 
2

| |V

c
−  (V = H-ijek.kq esa bysDVªkWu dh fLFkfrt mQtkZ dk

ifjek.k)A

13.3 tc fdlh ijek.kq osQ ukfHkd dk jsfM;ks,fDVo fo?kVu gksrk gS rks ijek.kq osQ bysDVªkWfud
mQtkZ Lrjksa esa

(a) fdlh Hkh izdkj dh jsfM;ks,fDVork osQ fy, dksbZ ifjorZu ugha gksrkA

(b) α ,oa β jsfM;ks,fDVork osQ fy, ifjorZu gksrs gSa ijUrq γ jsfM;ks ,fDVork osQ fy,
dksbZ ifjorZu ugha gksrsA

(c) α jsfM;ks,fDVork osQ fy, ifjorZu gksrs gSa] ijUrq vU; osQ fy, ughaA

(d) α jsfM;ks,fDVork osQ fy, ifjorZu gksrs gSa] ijUrq vU; osQ fy, ughaA

13.4 M
x
 rFkk M

y
 fdlh jsfM;ks,fDVo fo?kVu esa ewy vkSj fo?kVut ukfHkdksa osQ ijek.kq

nzO;ekuksa dks fu:fir djrs gSaA β fo?kVu dk Q-eku Q
1
 vkSj β + fo?kVu dk Q

 
eku

Q
2 
gSA ;fn m

e
 ,d bysDVªkWu osQ nzO;eku dks fu:fir djrk gS rks buesa ls dkSu lk

izdFku lgh gS\

(a) Q
1
 = (M

x
 – M

y
) c2 rFkk Q

2
 = (M

x
 – M

y
 – 2m

e
)c2

(b) Q
1
 = (M

x
 – M

y
) c2 rFkk Q

2
 = (M

x
 – M

y
 )c2

(c) Q
1
 = (M

x
 – M

y 
– 2m

e
) c2 rFkk Q

2
 = (M

x
 – M

y
 +2 m

e
)c2

(d) Q
1
 = (M

x
 – M

y 
+ 2m

e
) c2 rFkk Q

2
 = (M

x
 – M

y
 +2 m

e
)c2

13.5 VªkbfV;e gkbMªkstu dk ,d leLFkkfud gS ftlosQ ukfHkd VªkbVkWu esa nks U;wVªkWu vkSj ,d
izksVkWu gSA eqDr U;wVªkWu ep v+ +  esa fo?kfVr gks tkrs gSaA ;fn VªkbVkWu osQ nks U;wVªkWuksa esa
ls fdlh ,d U;wVªkWu dk fo?kVu gksrk] rks ;g He

3
 ukfHkd esa :ikUrfjr gks tkrk] ijUrq

,slk ugha gksrk D;ksafd

(a) VªkbVkWu dh mQtkZ He
3
 ukfHkd dh mQtkZ ls de gksrh gSA

(b) β – fo?kVu izfd;k esa mRiUu bysDVªkWu ukfHkd osQ Hkhrj ugha jg ldrkA
(c) VªkbVkWu esa nksuksa U;wVªkWu LkkFk&lkFk fo?kfVr gksrs gSa] ftlosQ iQyLo:i rhu izksVkWuksa

dk ,d ukfHkd curk gS tks He3 ukfHkd ugha gksrkA
(d) D;ksafd eqDr U;wVªkWu ckg~; {kksHk osQ dkj.k fo?kfVr gksrs gSa vkSj VªkbVkWu ukfHkd esa

eqDr U;wVªkWu ugha gksrsA

13.6. LFkk;h Hkkjh ukfHkdksa esa U;wVªkWuksa dh la[;k izksVkWuksa ls vfèkd gksrh gSA bldk dkj.k ;g
gS fd

(a) U;wVªkWu izksVkWu ls vf/d Hkkjh gksrs gSaA
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(b) izksVkWuksa osQ chp fLFkj fo|qr cy izfrd"kZ.kkRed gksrk gSA

(c) β fo?kVu }kjk U;wVªkWu izksVkWuksa esa fo?kfVr gks tkrs gSaA

(d) U;wVªkWuksa osQ chp ukfHkdh; cy izksVkWu osQ chp ukfHkdh; cy dh vis{kk nqcZy gksrk
gSA

13.7 fdlh ukfHkdh; fj,DVj esa voeand fo[kaMu izfozQ;k esa eqDr U;wVªkWuksa dh xfr dks
ean dj nsrs gSaA voeand osQ :i esa gyosQ ukfHkdksa dk iz;ksx fd;k tkrk gSA Hkkjh
ukfHkd ;g mís'; iwjk ugha dj ldrs] D;ksafd

(a) os VwV tk,¡xsA

(b) Hkkjh ukfHkdksa osQ lkFk U;wVªkWuksa dk izR;kLFk la?kêð mUgsa /hek ugha djsxkA

(c) fj,DVj dk usV Hkkj vR;fèkd gks tk,xkA

(d) Hkkjh ukfHkdksa okys inkFkZ d{k&rki ij nzo vFkok xSlh; voLFkk esa ugha ik, tkrsA

cgq fodYih iz'u II (MCQ II)

13.8 lay;u izfozQ;k,¡ tSls nks M~;wVjkWu osQ lay;u }kjk ,d He ukfHkd cukuk] lkekU; rki
,oa nkc ij vlaHko gSA blosQ dkj.kksa dks fuEufyf[kr rF;ksa ls le>k tk ldrk gS%

(a) ukfHkdh; cy y?kq ijklh; gksrs gSaA

(b) ukfHkd /u&vkosf'kr gksrs gSaA

(c) ewy ukfHkd dks lay;u ls iwoZ iw.kZr% vk;fur gks tkuk pkfg,A

(d) lay;u ls iwoZ ewy ukfHkd dks igys VwVuk pkfg,A

13.9 nks jsfM;ks,fDVo ukfHkdksa A vkSj B osQ uewus fy, x,A λ
A
 vkSj λ

B
 ozQe'k% A vkSj B

osQ fo?kVu fu;rkad gSaA buesa ls fdu fLFkfr;ksa esa nksuksa uewuksa osQ fo?kVu dh le{kf.kd
nj leku gksxhA

(a) A osQ izkjfEHkd fo?kVu dh nj B osQ izkjfEHkd fo?kVu dh nj dh nqxquh rFkk
λ

A 
= λ

B 
gksA

(b) A osQ izkjfEHkd fo?kVu dh nj B osQ izkjfEHkd fo?kVu dh nj dh nqxquh rFkk
λ

A 
> λ

B 
gksA

(c) B osQ izkjfEHkd fo?kVu dh nj A osQ izkjfEHkd fo?kVu dh nj dh
nqxquh rFkk λ

A 
> λ

B 
gksA

(d) t = 2h ij B osQ izkjfEHkd fo?kVu dh nj A osQ izkjfEHkd fo?kVu dh
nj osQ leku rFkk λ

B 
< λ

A 
gksA

13.10 nks jsfM;ks,fDVo uewuksa A vkSj B osQ fo?kVu dh nj dk le; osQ lkFk
ifjorZu fp=k 13.1 esa n'kkZ;k x;k gSA buesa ls dkSu ls izdFku lgh gSaA

(a) A dk fo?kVu fu;rkad B osQ fo?kVu fu;arkd ls vf/d gS] vr% A
lnSo B dh vis{kk rhoz xfr ls fo?kfVr gksrk gSA

A

B

t

d N

d t

fp=k 13.1
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(b) B dk fo?kVu fu;rkad A osQ fo?kVu fu;rkad ls vf/d gS] ijUrq B osQ fo?kVu
dh nj lnSo A osQ fo?kVu dh nj ls de gSA

(c) A dk fo?kVu fu;rkad B osQ fo?kVu fu;rkad ls vf/d gS ijUrq A lnSo B ls
igys fo?kfVr ugha gksrkA

(d) B dk fo?kVu fu;rkad A osQ fo?kVu fu;rkad ls de gS fiQj Hkh blosQ fo?kVu
dh nj] oqQN {k.kksa i'pkr] A osQ cjkcj gks tkrh gSA

VSA (vfr y?kqmÙkjh;)

13.11 3
2He  rFkk 3

1 He  ukfHkdksa dh nzO;eku la[;k,¡ leku gSaA D;k budh cU/u mQtkZ,¡

Hkh leku gSa\

13.12 lfozQ; ukfHkdksa dh la[;k esa ifjorZu osQ lkFk fo?kVu dh nj esa ifjorZu n'kkZus okyk
xzkiQ [khafp,A

13.13 fp=k 13.2 esa n'kkZ, nks uewuksa A vFkok B esa fdldh vkSlr vk;q de gS\

13.14 fuEu esa ls dkSu fofdj.k mRl£tr ugha dj ldrk vkSj D;ksa\

mÙksftr ukfHkd] mÙksftr bysDVªkWu

13.15 ;qXe foyksiu esa ,d bysDVªkWu rFkk ,d ikWftVªkWu ,d nwljs dk vfLrRo lekIr dj
xkek fofdj.k mRiUu djrs gSaA blesa laosx laj{k.k oSQls gksrk gS\

y?kqmÙkjh; (SA)

13.16 LFkk;h ukfHkdksa esa izksVkWuksa dh la[;k U;wVªkWuksa dh la[;k ls dnkfi vfèkd ugha gks
ldrh] D;ksa\

13.17 fdlh jsfM;ks,fDVo ukfHkd A ij fopkj dhft, ftlosQ fdlh LFkk;h ukfHkd C rd
fo?kVu dk ozQe bl izdkj gS

A → B → C

;gk¡ B dksbZ eè;orhZ ukfHkd gS tks jsfM;ks,fDVo Hkh gSA ;g ekurs gq, fd izfozQ;k osQ
izkajHk esa A esa ijek.kqvksa dh la[;k N

0
 gSA A vkSj B osQ ijek.kqvksa dh la[;k esa le;

osQ lkFk ifjorZu dks n'kkZus okyk xzkiQ [khafp,A

13.18 fdlh izkphu bekjr osQ [kaMgj ls izkIr ydM+h osQ ,d VqdM+s esa 14C dh lfozQ;rk
blosQ dkcZu va'k dh 12 fo?kVu izfr feuV izfr xzke ikbZ tkrh gSA fdlh ltho

A

B

t

d N

d t

fp=k 13.2
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ydM+h dh 14C dh lfozQ;rk 16 fo?kVu izfr feuV izfr xzke gksrh gSA fdrus le;
iwoZ og o`{k ftldh ydM+h dk ;g izkIr uewuk gS] dkVk x;k Fkk\ 14C dh vèkkZ;q
5760 o"kZ gSA

13.19 D;k U;wfDy;kWu ewy d.k gSa vFkok muosQ vkSj NksVs Hkkx Hkh gksrs gSaA blosQ vUos"k.k
dh ,d fofèk ;g Hkh gks ldrh gS fd U;wfDy;kWu dk mlh izdkj vUos"k.k fd;k tk,
tSlk jnjiQksMZ us ,d ijek.kq ls fd;k FkkA fdlh U;wfDy;kWu osQ vUos"k.k osQ fy,
bysDVªkWu dh xfrt mQtkZ fdruh gksuh pkfg,\ U;wfDy;kWu dk O;kl yxHkx 10–15 m

yhft,A

13.20 ;fn Z
1
 =N

2 
rFkk Z

2 
= N

1
 gks rks fdlh ukfHkd1 dks fdlh nwljs ukfHkd2 dk niZ.k

leHkkfjd dgk tkrk gSA (a) 23
11 Na dk niZ.k leHkkfjd ukfHkd D;k gS\ (b) nks niZ.k

laHkkfjdksa esa ls fdl ukfHkd dh ca/u mQtkZ vf/d gS vkSj D;ksa\

nh?kZmÙkjh; (LA)

13.21 dHkh&dHkh dksbZ jsfM;ks,fDVo ukfHkd fo?kfVr gksdj ,d ,slk ukfHkd cukrk gS tks
Lo;a Hkh jsfM;ks,fDVo gksrk gS] mnkgj.kkFkZ&

38 38 38

=2.48h =0.62h
 S    Cl  Ar→ →

vèkkZ;q vèkkZ;q
. (LFkk;h)

eku yhft, ge t = 0 ij 1000 S38 ukfHkdksa ls izkjEHk djrs gSaA t = 0 ij 38Cl

dh la[;k 'kwU; gS rFkk t = ∞  ij iqu% 'kwU; gSA t osQ fdl eku ij ukfHkdksa dh la[;k
vf/dre gksxh vkSj ml le; ;g la[;k D;k gksxh\

13.22 M~;wVjkWu ,d U;wVªkWu rFkk ,d izksVkWu dh og ifjc¼ voLFkk gS ftldh ca/u mQtkZ
B = 2.2 MeV gSA mQtkZ E dh ,d γ -fdj.k] M~;wVjkWu ukfHkd dh vksj bls U;wVªkWu
+ izksVkWu esa bl izdkj fo[kf.Mr djus osQ fy, y{;Hkwr dh tkrh gS fd U;wVªkWu ,oa
izksVkWu vkifrr γ -fdj.k dh fn'kk esa xfr djsaA ;fn E = B gS] rks n'kkZb, fd ,slk
djuk laHko ugha gSA bl izdkj] ;g ifjdfyr dhft, fd ,slh izfozQ;k osQ fy, B
dh vis{kk E fdruk vfèkd gksuk pkfg,A

13.23 M;wVjkWu ukfHkdh; cyksa }kjk mlh izdkj ca/k gksrk gS ftl izdkj izksVkWu rFkk bysDVªkWu
}kjk cus gkbMªkstu ijek.kq esa p rFkk e fLFkj oS|qr cy }kjk caèks gksrs gSaA ;fn ge ;g
ekusa fd M~;wVjkWu esa U;wVªkWu ,oa izksVkWu osQ eè; cy owQykWe foHko osQ :i esa fn;k

tk ldrk gS ftlesa izHkkoh vkos'k e ′ gSA
2

0

1

4

e
F

rε

′
=

π

(e’/e) dk eku vkdfyr dhft, fn;k gS fd M~;wVjkWu dh ca/u mQtkZ 2.2 MeV gSA
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13.24 U;wfVªuks ifjdYiuk ls iwoZ β– fo?kVu izfd;k dks n→p + e laozQe.k le>k tkrk Fkk]
 ;fn ;g lR; gS rks ;g n'kkZb, fd ;fn U;wVªkWu fojke eas gks] rks izksVkWu vkSj bysDVªkWu
fu;r mQtkZvksa ls fudyasxsA bu mQtkZvksa dk ifjdyu dhft,A izk;ksfxd :i ls]
bysDVkWu dh mQtkZ dk nh?kZ ijkl gksrk gSA

13.25 fdlh vKkr jsfM;ks lfozQ; U;wDykbM dh lfozQ;rk R ,d&,d ?kaVs osQ varjkyksa ij
ekih xbZ vkSj izkIr ifj.kkeksa dks bl izdkj lkj.kh&c¼ fd;k x;k%

t (h) 0 1 2 3 4

R (MBq) 100 35.36 12.51 4.42 1.56

(i) R rFkk t osQ chp xzkiQ [khafp, rFkk blls v/kZ;q ifjdfyr dhft,A

(ii)
0

R

R

 
 
 

 rFkk t osQ chp xzkiQ [khafp, vkSj blls v/kZ;q dk eku Kkr dhft,A

13.26 ,sls ukfHkd ftuesa izksVkWu dh LFkkf;Ro (magic) la[;k Z = 2, 8, 20, 28, 50, 52

rFkk U;wVªkWu dh LFkkf;Ro la[;k N = 2, 8, 20, 28, 50, 82 vkSj 126 gS vR;fèkd
LFkk;h ik, tkrs gSaA

(i) 120Sn (Z = 50) rFkk 121Sb = (Z = 51) osQ fy, izksVkWu dh mQtkZ S
p

ifjdfyr djosQ bl rF; dks lR;kfir dhft,A

fdlh U;wDykbM osQ fy, izksVkWu i`Fkdu mQtkZ og U;wure mQtkZ gksrh gS tks ml
U;wDykbM osQ fdlh ukfHkd ls U;wure n`<+rk ls ca/s izksVkWu dks i`Fkd djus osQ
fy, vko';d gksrh gSA ;g bl izdkj O;Dr dh tkrh gSA

S
p
 = (M

Z–1
, 

N 
+ M

H
 – M

Z,N
) c2

;gk¡ fn;k gS fd
119In = 118.9058u,

120Sn = 119.902199u,

121Sb = 120.903824u,

1H = 1.0078252u

(ii) LFkkf;Ro la[;k dk vfLrRo D;k bafxr djrk gS\
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