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ukfHkdh; HkkSfrdh 
———————————————————————————————————   
 HkkSfrd foKku dh bl 'kk[kk esa ukfHkd dk v/;;u djrs gSA 

1. ukfHkd 

 (a) [kkstdrkZ : jnjQksMZ 

 (b)  ewyHkwr d.k : U;wVªkWu (n) vkSj izksVkWu (p) [la;qDr :i ls U;wfDyvkWu (ukfHkd d.k) dgykrs gSA] 

  1. U;wVªkWu : ;g ,d fo|qr mnklhu d.k gSA bldh [kkst tsEl pSMfod us dh FkhA  

   U;wVªkWu dk nzO;eku mn = 1.6749286 × 10–27 kg. 

  2.  izksVkWu : bldk vkos'k +e gksrk gSA bldh [kkst xksYMLVhu us dh FkhA 

   izksVkWu dk nzO;eku mp = 1.6726231 × 10–27 kg 

             p n
~m m  

 (c) izn'kZu 

  Z X A   ;k A

Z X    

  tgka   X   ijek.kq dk izrhd 

    Z   ijek.kq Øekad = izksVkWu dh la[;k  

    A   ijek.kq Hkkj = U;wfDyvkWuksa dh la[;k 
            = ¼izksVkWu + U;wVªkWu½ dh la[;k  

  ijek.kq Hkkj la[;k : ;g (amu) esa O;Dr gksus okyk nzO;eku dk fudVLFk iw.kkZd eku gksrk gSA 

  1 a.m.u. =  
1

12
 [fojkekoLFkk esa rFkk ewy voLFkk esa fLFkr  6C12 ds ,d ijek.kq dk nzO;eku]  

  = 1.6603 × 10–27 kg = 931.478 MeV/c2  

  izksVkWu dk nzO;eku (mp) = U;wVªkWu dk nzO;eku (mn) = 1a.m.u. 

  ifjHkk"kk,sa : 
  (1) Isotopes¼leLFkkfud½ : leku izksVkWu la[;k ysfdu fofHkUu U;wVªkWu la[;k ds ukfHkdksa dks leLFkkfud dgrs gSaA  

  (2) Isotones ¼leU;wVªkWfud½ : leku U;wVªkWu la[;k ysfdu fofHkUu ijek.kq Øekad Z ds ukfHkdksa dks leU;wVªkWfud 
dgrs gSaA 

  (3)  Isobars ¼lEkHkkjh½ : leku nzO;eku la[;k ijUrq fofHkUu ijek.kq Øekad ds ukfHkd leHkkjh dgykrs gSaA 
 

 (d) ukfHkd dk vkdkj : 10–15 m (QehZ) ds ijkl dk  

  ukfHkd dh f=kT;k R = R0A1/3  

  tgka  R0 = 1.1 × 10–15 m (tks ,d ewy fu;rkad gS) 

  A = ijek.kq dh ijek.kq Hkkj la[;kA  

 (e) ?kuRo : ?kuRo = 
nzO;eku

vk;ru
   = 

p

3

Am

4
R

3


 = 
p

3

0

3m

4 R
= 

27

15 3

3 1.67 10

4 3.14 (1.1 10 )





 
  

 = 3 × 1017 kg/m3  

  lHkh ukfHkd leku ?kuRo ds gksrs gSaA os ijek.kq Hkkj (A) rFkk ijek.kq Øekad (Z) ij fuHkZj ugha djrsA 
 

 
Example 1  70Ge ds ukfHkd dh f=kT;k dh x.kuk djksA       

Solution :  ge tkurs gS, 
   R = R0 A1/3 = (1.1 fm) (70)1/3  
      = (1.1 fm) (4.12) = 4.53 fm. 
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Example 2  C12 ds nks ukfHkd ftudh lrg ,d nwljs dks Li'kZ dj jgh gS, ds e/; fo|qr izfrd"kZ.k ds dkj.k vU;ksU; 

oS|qr fLFkfrt ÅtkZ dh x.kuk djksA  

Solution :  12C ds ukfHkd dh f=kT;k  

    R = R0 A1/3 = (1.1 fm) (12)1/3 = 2.52 fm. 

   muds dsUnzdksa ds chp dh nwjh 2R = 5.04 fm.  

   bl ;qXe dh fLFkfrt ÅtkZ  

    U = 1 2

0

q q

4 r
 = (9 × 109 N–m2/C2) 

19 2

15

(6 1.6 10 C)

5.04 10 m





 


 = 1.64 × 10–12 J = 10.2 MeV. 

———————————————————————————————————  

2. nzO;eku {kfr % ukfHkd ds okLrfod nzO;eku rFkk laHkkfor nzO;eku esa vUrj gksrk gSA  

  M
laHkkfor

 = Z mp + (A – Z)mn  

  M
izsf"kr  = M

ijek.kq
 – Zme  

 ;g ik;k x;k gS 

  M
izsf"kr  < M

laHkkfor
 

 vr%] nzO;eku {kfr = M
laHkkfor – M

izsf"kr
 

 

 m = [Zmp + (A – Z)mn] – [M
ijek.kq

  – Zme] 

 

3. ca/ku ÅtkZ 

 ukfHkd dks mlds ?kVdksa esa rksM+us ds fy;s vko';d U;wure ÅtkZ ca/ku ÅtkZ dgykrh gSA vFkok ukfHkd ds ?kVdksa 

dks vuUr ls ykdj ukfHkd fuekZ.k esa eqDr gksus okyh ÅtkZ ca/ku ÅtkZ dgykrh gSA  

 ca/ku ÅtkZ (B.E.) = mc2  

  BE = m (amu esa) × 931.5 MeV/amu 

   = m × 931.5 MeV ; m × 931 MeV 

 uksV : ;fn ukfHkd dh izfr U;wfDyvkWu ca/ku ÅtkZ T;knk gks rks og ukfHkd T;knk LFkkbZ gksxkA  

 mnkgj.k % ;fn 1 2

1 2

B.E B.E

A A

   
   

   
 ukfHkd 1 T;knk LFkkbZ gksxkA  

 
Example 3.  3 ukfHkd P, Q o R ds fuEu vkadM+s fn, gS rks bUgsa LFkkf;Ro ds ?kVrs gq, Øe esa O;ofLFkr djksA 

   

P Q R

ijek.kq Hkkj dh la[;k (A) 10 5 6

ca/ku ÅtkZ (MeV) 100 60 66
 

Solution :  
P

B.E 100

A 10

   
 

 = 10 
Q

BE 60

A 5

   
 

 = 12 
R

B.E. 66

A 6

   
 

 = 11 

    LFkkf;Ro Øe Q > R > P gSA 
 

Example 4.  ,d ukfHkd dh ca/ku ÅtkZ 100 MeV gSA ;g 10 MeV ÅtkZ eqDr djrk gS rks bldh ubZ ca/ku ÅtkZ Kkr 
djksA  

Solution :  10 MeV ÅtkZ eqDr djus ij ;g T;knk LFkkbZ gksxk vr% bldh ca/ku ÅtkZ c<sxhA  

   ubZ ca/ku ÅtkZ = 100 + 10 = 110 MeV 
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Example 5.  ,d ukfHkdh; vfHkfØ;k A + B  C + D ; A, B, C rFkk D dh ca/ku ÅtkZ Øe'k% B1, B2, B3 rFkk B4  gSA rks 

vfHkfØ;k esa eqDr ÅtkZ dh x.kuk djksA  

Solution :  (B3 + B4) – (B1 + B2)  
 

Example 6.  fn;s x;s vk¡dM+ksa ls d.k dh ca/ku ÅtkZ Kkr djksA      

   1

1H  ijek.kq dk Hkkj = 1.007826 u 

   U;wVªkWu dk Hkkj = 1.008665 u 

   4

2He  ijek.kq dk Hkkj = 4.00260 u 

   fn;k gS % 1 u = 931 MeV/c2. 

Solution :  d.k esa 2 & izksVkWu rFkk 2 & U;wVªkWu gSA budh ca/ku ÅtkZ  

     = (2 × 1.007826 u + 2 × 1.008665 u – 4.00260 u)c2  

    = (0.03038 u)c2  

    = 0.03038 × 931 MeV = 28.3 MeV. 
 

Example 7.  56

26Fe  dh ca/ku ÅtkZ Kkr djksA 56Fe dk ijek.kq Hkkj 55.9349 u rFkk 1H dk 1.00783 u gSA U;wVªkWu dk  

Hkkj = 1.00867 u gSA       

Solution :  56

26Fe  esa izksVkWu dh la[;k = 26 rFkk U;wVªkWu dh la[;k = 56 – 26 = 30  

   56

26Fe  dh ca/ku ÅtkZ  

   = [26 × 1.00783 u + 30 × 1.00867 u – 55.9349 u] c2  

   = (0.52878 u) c2  
   = (0.52878 u) (931 MeV/u) = 492 MeV. 
 

———————————————————————————————————  
3.1 çfrU;wDfyvkWu ca/ku ÅtkZ dk nzO;eku la[;k ds lkFk ifjorZu 
 izfr U;wfDykvkWu ca/ku ÅtkZ igys c<+rh gS rFkk og vf/kdre 8.8 MeV rd igqaprh 

gSA A = 50  80 esa ca/ku ÅtkZ A ds c<+us ij Øe'k% ?kVrh gSA  

 26Fe56 dh lokZf/kd  izfrU;wfDyvkWu cU/ku ÅtkZ 8.8 MeV gksrh gSaA e/; ukfHkdksa dh 

çfr U;wfDyvkWu ca/ku ÅtkZ Hkkjh ukfHkdksa ls T;knk gksrh gSA vr% os T;knk LFkkbZ gSA 

B.E

8.8 MeV
56Fe

26

56 A

A

 

           Hkkjh ukfHkdksa dh e/;e ukfHkdksa ds VwVus esa izo`fÙk gksrh gSA ftls ukfHkdh; fo?kVu dgrs gSaA  

  gYds ukfHkdksa dh lekIr gksdj (fuse) e/;e ukfHkdksa esa ifjofrZr gksus ds izo`fr gksrh gSA bls ukfHkdh; lay;u 

dgrs gSaA  
 

4. jsfM;kslfØ;rk 
 bldh [kkst gsujh oSd~jy us dh FkhA  

 vLFkkbZ rRoksa ls Lor% () fofdj.kksa dk fudyuk jsfM;kslfØ;rk dgykrk gSA rRo tks jsfM;kslfØ;rk iznf'kZr 
djrs gS jsfM;kslfØ; rRo dgykrs gSA 

 jnjQksMZ us jsfM;kslfØ;rk dk v/;;u fd;k FkkA 

 jsfM;ks,fDVo fo?kVu esa vLFkk;h ukfHkd  d.k ;k  d.k mRlftZr djrk gSA  ;k  ds mRltZu ds ckn  dk 

mRltZu gks ldrk gS rFkk og ,d T;knk LFkkbZ rRo esa ifjofrZr gks tkrk gSA  

  d.k : ;g f}vkosf'kr He dk ukfHkd gSA blesa 2p rFkk 2n gksrs gSaA  

  d.k dk nzO;eku = 2He4 ijek.kq dk nzO;eku  – 2 me   4 mp   

 d.k dk vkos'k = + 2 e 
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  d.k :  

 (a)  – (bysDVªkWu) : nzO;eku = me ; vkos'k = –e 

 (b) + (iksftVªkWu) : nzO;eku = me ; vkos'k = +e 

  iksftVªkWu bysDVªkWu  dk çfr d.k gSA  

 çfr d.k : os d.k ,d nwljs ds ,UVhd.k dgykrs gSa ;fn os VDdj esa lekIr gksdj iw.kZr% ÅtkZ esa ifjofrZr gks tkrs gSaA  

 mnkgj.k % (i) bysDVªkWu (– e, me) vkSj ikWftVªkWu (+ e, me) ,UVhd.k gSA (ii) U;wVªhuksa () rFkk ,UVhU;wVªhuksa (  ) ,UVhd.k 

gSA  

  fdj.k : ;s rhozxkeh QksVkWu gS ftudh ÅtkZ MeV esa gksrh gS rFkk bldk fojke nzO;eku 'kwU; gSA  

 

5. jsfM;kslfØ; fo?kVu ¼foLFkkiu fu;e½ 

5.1 -{k; : ukfHkd tks nzO;eku la[;k 210 ls vf/kd j[krs gS]  {k; djrs gSA  

 ZXA   Z–2YA–4 + 2He4 + Q   

 Q eku : fo?kVu izfØ;k esa eqDr gksus okyh ÅtkZ  

 Q eku = vfHkdkjd dh fojke ÅtkZ&mRikn dh fojke nzO;eku ÅtkZ  

 bl ÅtkZ dk mi;ksx mRikn dh xfrt ÅtkZ c<+kus esa gksrk gSa  

 ekuk, Mx = ijek.kq ZXA  dk Hkkj  

   My = ijek.kq Z – 2YA – 4 dk Hkkj 

   MHe = ijek.kq 2He4 dk Hkkj  

 Q eku = [(Mx – Zme) – {(My – (Z – 2) me) + (MHe – 2me)}]c2 = [Mx – My – MHe] c2  

 -{k; esa bysDVªkWu dh la[;k okLrfod la[;k ekuus ij 

ZX
A Y + He  + Q2

4

Z-bysDVªkWu Z-bysDVªkWu -

(  + 2e )

d.k
bldk vkos'k gSA  

 Q eku = [Mx – (My + 2me) – (MHe – 2me)]c2 = [Mx – My – MHe ] c2   

 vfUre mRikn dh xfrt ÅtkZ dh x.kuk %   

 paqfd ijek.kq izkjEHk esa fojkekoLFkk esa Fkk rFkk fudk; ij dksbZ ckg~; cy ugh gSa vr% vfUre laosx 'kwU; gksxkA vr% Y 

rFkk -d.k dk laosx ifjek.k esa leku ijUrq foijhr fn'kk esa gksxkA 

  p2 = pY
2  2mT = 2mYTY  (;gka T xfrt ÅtkZ) 

  Q = Ty + T   mT = mYTY  

  T = Y

Y

m
Q

m m 
; TY = 

Y

m
Q

m m


 
 

 
p

Y
 

p


 

 

  T = 
A 4

A


 Q ; TY = 

4

A
Q mi;ZqDr x.kuk ls 

 vr%  d.k dh xfrt mTkkZ leku gSA vr% ;fn ;s ,d leku 
pqEcdh; {ks=k esa osx ds yEcor~ izos'k djsaxs rks os o`Ùk esa xfr djsaxs 
rFkk mudh f=kT;k leku gksxhA 

 

v



Br

 

  r = 
mv

qB
 =  

mv

2eB
= 

2Km

2eB
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 iz;ksxkRed çs"k.k : iz;ksxkRed :i esa lHkh -d.k leku f=kT;k ds o`Ùk esa xfr ugha djrs gSA os fofHkUu f=kT;kvksa esa 

xfr djrs gSaA      

 

 ;g iznf'kZr djrk gS fd muds ikl fofHkUu xfrt ÅtkZ,sa gSA os ,d fuf'pr f=kT;k ds oÙ̀kkdkj iFk ij xfr djrs 

gSaA vr% ;g fuf'pr gS fd mRlftZr –d.kksa dh ÅtkZ leku ugha gS ysfdu ;g DokafVd`r gSA bldk dkj.k lHkh iq=kh 

ukfHkd ewy voLFkk esa mRiUu ugha gksrs, dqN mÙksftr voLFkk esa gks ldrs gSa vr% os QksVksu dk mRltZu djrs gSa vkSj 

ewy voLFkk esa vkrs gSA 

X Y (mÙksftr voLFkk) +  + Q*

Y +  (  )QksVkWu d.k  

 Y rFkk Y* ds e/; vUrj dsoy ;g gS fd Y mldh ewy voLFkk rFkk Y* mldh mÙksftr voLFkk gSA  

 ekuk,  -d.k }kjk mRlftZr ÅtkZ E gSA   

  Q = T + TY + E  tgk¡ Q = [Mx – My – MHe] c2  

  T + TY = Q – E 

  T = Y

Y

m
(Q E)

m m




 ; TY = 
Y

m
(Q E)

m m







 

  

5.2 –- {k; :  ZX
A

Z+1Y
A

+ –1e
0

+ Q 

  –1e0 dks ge –10 Hkh fy[k ldrs gSaA  

 ;gka laosx rFkk ÅtkZ laj{k.k ls fuEu izkIr djrs gSaA  

  Te = Y

e Y

m
Q

m m
 ; TY = e

e Y

m
Q

m m
 

 me << mY vr% iwjh ÅtkZ bysDVªkWu  }kjk ys yh tk;sxh  vr% -d.k ds ikl 
leku ÅtkZ gS vr% os leku f=kT;k ds o`Ùk esa pqEcdh; {ks=k esas xfr djsaxsA ijUrq 
iz;ksfxd izs"k.k iw.kZr% fHkUu gSA osx ds yEcor~ ,d leku pqEcdh; {ks=k yxkus ij 
 d.k vyx&vyx f=kT;kvksa ds o`Ùkksa esa xfr djrs gS vkSj ,d lrr~ LisDVªe 
çkIr gksrk gSA bldh O;k[;k djus ds fy;s ikmyh us nks vyx d.k U;wVªhuksa o 
,UVh U;wVªhuks ds ckjs esa crk;kA 

    ,UVh U;wfVªuksa,   U;wfVªuksa 

–

 

 ,UVhU;wVªhuksa (  ) rFkk U;wVªhuksa () dh fo'ks"krk,sa & 

 (1) ;s QksVksu ds leku gS ftldk fojke nzO;eku 'kwU; ds cjkcj gS ;k yxHkx] nzO;eku dqN bysDVªkWu oksYV ds 
cjkcj gSA 

  pky = c (;k yxHkx c ds leku)  

  ÅtkZ, E = mc2  

 (2) ;s vkos'k jfgr (mnklhu) gksrs gSaA 

 (3) budh pØ.k la[;k s = ± 
1

2
 

  ,UVhU;wVªhuksa ds mRltZu dks ysrs gq,] – {k; dks fuEu lw=k ls fy[ksaxs & 

   ZX
A

Z+1Y
A

+ –1e
0

+ Q + – 
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 (4) ;s QksVksu dh rjg oS|qrpqEcdh; izÑfr ds ugha gS] nzO; dh fo'kky ek=kk ls U;wVªhuksa fcuk ck/kk ds xqtj tkrk gSA  

 bysDVªkWu ls lkFk ,UVhU;wVªhuksa dk mRiknu gksus dh lgk;rk ls lrr~ LisDVªe dks le>k;k tk ldrk gS D;ksfd ÅtkZ 

;kn~fPNd :i ls bysDVªkWu rFkk ,sUVhU;wVªhuks ds e/; esa caV tkrh gS rFkk ;g pØ.k la[;k dks Hkh larqfyr djrk gSA 

(p, n rFkk ± e izR;sd dk pØ.k ± 1/2). 

 – {k; ds nkSjku ukfHkd esa mifLFkr U;wVªkWu] izksVkWu esa ifjofrZr gksrk gS rFkk rFkk bysDVªkWu rFkk ,UVhU;wVªhuks dk 
mRltZu djrk gSA  

   n  p + –1e0  +    

 ekuk  Mx = ijek.kq ZXA  dk Hkkj 

   My = ijek.kq Z + 1YA dk Hkkj 

   me = bysDVªkWu dk nzO;eku  
 Q eku = [(MX – Zme) – {(MY – (z + 1) me) + me}] c2 = [MX – MY] c2  

 bysDVªkWu dh okLrfod la[;k ekuus ij  

 Q eku = [MX – {(MY – me) + me}] c2 = [MX – MY] c2  

 -d.kksa dk ÅtkZ LiSDVªe : ;g fp=k chVk {k; esa mRlftZr bysDVªkWu dk ÅtkZ LiSDVªe n'kkZrk gSA 

 

bysDVªkWu dh ÅtkZ 

by
sDV

ªkWu
 d

h 
l
ki
s{k
 l

a[;
k

0 
 

 

Example 8.  {k; esa  198 Au  198 Hg* + – +   tgka 198Hg* edZjh ukfHkd gS ftldh mÙksftr voLFkk esa ÅtkZ  
1.008 MeV gS rks mRlftZr bysDVªkWu dh vf/kdre xfrt ÅtkZ dh x.kuk djks % 198Au dk ijek.kq Hkkj 
197.968233 u rFkk 198Hg dk 197.966760 u gSA 

Solution :  ;fn 198Hg ewy voLFkk esa mRikfnr gksrk gS rks bysDVªkWu rFkk ,sUVhU;wfVªuks dh xfrt ÅtkZ  
   Q = [m(198Au) – m(198Hg)]c2 . 

   198Hg* dh ÅtkZ ewy voLFkk esa 198Hg ls T;knk gksxh 
   Q = [m(198Au) – m(198Hg)]c2 – 1.088 MeV 

     = (197.968233 u – 197.966760 u) 
MeV

931
u

 
 
 

– 1.088 MeV 

      = 1.3686 MeV – 1.088 MeV = 0.2806 MeV. 

   ;g mRlftZr bysDVªkWu dh vf/kdre laHko xfrt ÅtkZ gSA  

———————————————————————————————————  
5.3 + {k;  
 ZXA  Z–1YA + +1e0 +  + Q 

 + {k; esa ukfHkd esa ,d izksVkWu] ,d U;wVªkWu] ikWftVªkWu o U;wfVªuksa esa ifjofrZr gksrk gSa  

 p  n + +1 e0 +      

 pwafd izksVkWu dk U;wVªkWu esa ifjorZu gksus ij nzO;eku c<+ tkrk gSA vr% + {k; gksus ds fy, ÅtkZ dh t:jr gksrh gSA 
vr% + {k; cgqr de (rare) gksus okyh izfØ;k gSA ;g ukfHkd ds vUnj ?kfVr gks ldrh gS tgk¡ mifLFkr çksVkWu 
ukfHkd ls ÅtkZ xzg.k dj ldrk gSA  

 Q eku = [(MX– Zme) – {(MY – (Z – 1) me) + me}] c2  

  = [MX – MY – 2me] c2   

 bysDVªkWu dh okLrfod la[;k ekuus ij  
 Q eku = [MX – {(MY + me) + me}] c2 = [MX – MY – 2me] c2   
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Example 9.  bu {k; vfHkfØ;kvksa ds fy, Q eku Kkr djksA  

   (a) 19O  19F + e– +    (b) 25Al  25Mg + e+ + . 

   ijek.kq Hkkj Øe'k% gSA 

          19O       19F        25Al      25Mg 

   19.003576 u 18.998403 u 24.990432 u 24.985839 u 

Solution :   (a) – {k; ds fy, Q eku  

    Q = [m(19O) – m(19F)]c2 = [19.003576 u – 18.998403 u ] (931 MeV/u)= 4.816 MeV 

   (b) + {k; ds fy, Q eku 

    Q = [m(25Al) – m(25Mg) – 2me]c2  

       = 2

2

MeV
24.99032u 24.985839u 2 0.511 c

c

     
 

       = (0.004593 u) (931 MeV/u) – 1.022 MeV = 4.276 MeV – 1.022 MeV = 3.254 MeV. 

———————————————————————————————————  

5.4 K izxzg.k %  

 ;g dqN ukfHkdksa esa gksus okyh nwyZHk izfØ;k gSA blesa ukfHkd K  dks'k ds ijekf.o; bysDVªkWu 

dks xzg.k dj ysrk gSA izksVkWu rFkk bysDVªkWu vkil esa la;ksx djds U;wVªkWu cukrk gSaA U;wVªhuksa 

Hkh bl izfØ;k esa fudyrk gS vkSj ukfHkd ls mRlftZr gks tkrk gSA bysDVªkWu izxzg.k] 

ikWftVªksu mRltZu ds led{k gS] ;g Hkkjh ukfHkd ls ikWftVªksu mRltZu dh rqyuk esa vf/kd 

gksus okyh ?kVuk gS] D;ksafd bysDVªkWu ukfHkd ds lkis{k :i ls vf/kd fudV gSA ftlls vf/kd 

vUr%fØ;k gksrh gSA 

 

 p + –1e0  n +   

 ;fn X rFkk Y ijek.kq gS rks vfHkfØ;k fuEu izdkj fy[k ldrs gS  

 ZXA
  Z–1YA +  + Q + Y dk vfHkyk{kf.kd x-fdj.ksa 

 ;fn X rFkk Y ukfHkd gS rks vfHkfØ;k fuEu izdkj fy[k ldrs gSA    

 ZXA + –1e0  Z–1YA +          

5.5 -{k; :  

 ijek.kq ds leku gh ,d ukfHkd mÙksftr voLFkk esa gks ldrk gS] ftldh ÅtkZ bldh ewy voLFkk esa ÅtkZ ls vf/kd 
gksrh gSA mÙksftr ukfHkd mldh ewy voLFkk esa QksVkWu mRltZu ls okil vk tkrk gS] ftldh ÅtkZ,sa fofHkUu 
izkjfEHkd rFkk vfUre voLFkk esa laØe.k esa lfEefyr ÅtkZ vUrjkyksa ls lEcfU/kr gksrh gSA ukfHkd ls mRlftZr QksVkWu 
dh ÅtkZ dqN Mev rd gks ldrh gS rFkk bUgsa ikjEifjd :i ls xkek fdj.ksa dgrs gSA  

  12Mg27  * 27
13 Al  + –1e0  

  * 27
13 Al   13Al27 +       

 Al* ,Y;wfefu;e ukfHkd dks mldh mÙksftr voLFkk esa iznf'kZr djrk gSA  

 tc -fdj.ksa ,d ifêdk ls xqtjrh gS] rks budh rhozrk ifêdk dh eksVkbZ x ds lkFk pj?kkrkadh :i ls ?kVrh gSA  

 I = I0e–x tgk¡ vo'kks"kd xq.kkad gSA ;g ifêdk ij fuHkZj djrk gSA     

uksV :  (1) ukfHkd Z = 84  ls 112 jsfM;ks,fDVork iznf'kZr djrk gSa  
  (2) ukfHkd Z = 1 ls 83 LFkkbZ gksrk gSA (dqN vioknksa dks NksM+dj) 

  (3) tc Hkh U;wVªkWu curk gS U;wVªhuksa Hkh curk gSA  
  (4) tc Hkh U;wVªkWu izksVkWu esa ifjofrZr gksrk gS rks ,UVhU;wVªhuksa curk gSA  
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6. ukfHkd LFkkf;Ro   

 xzkQ çd`fr esa ik;s tkus okys ukfHkdksa ds U;wVªkWu la[;k N rFkk izksVkWu 
la[;k Z ds chp gSA lrr js[kk LFkkbZ ukfHkd iznf'kZr djrh gSA gYds 
fLFkj ukfHkdksa ds fy;s U;wVªkWu o izksVkWu vuqikr N/Z dk eku 1 ds 
cjkcj gksrk gSA N/Z vuqikr dk eku Hkkjh ukfHkdksa ds fy;s c<+rk gS 
vkSj lcls Hkkjh LFkkbZ ukfHkdksa ds fy, 1.6 rd gks tkrk gSA LFkk;h 
ukfHkdksa ds fy, fcUnq (Z, N) ftl {ks=k esa gS og cgqr ladhZ.k {ks=k gSA 
fLFkj {ks=k esa nksuksa vksj U;wDykbM jgrs gSaA 

 

N 

N 

N 

N 

Z 

Z 

Z 

Z 

< 
LFkk;h 

=1 =1.6 

çksVkWu dh la[;k  (Z) 

U;wVªksauksa 
dh la[;k  (N) 

N N 
Z Z > 

LFkk;h 
 – 

  
) 

{k; 
çnf'kZr djrk 
gSA 

( )  + {k; çnf'kZr djrk gSA 

LFkkf;Ro oØ

 

 bl {ks=k ds cka;ha vksj esa U;wVªkWu vf/kd tcfd nkfgus esa izksVkWuksa dh la[;k vf/kd gksrh gSA ;s ukfHkd d.k vLFkk;h 

gksrs gSa rFkk jsfM;ks,fDVork ds vuqlkj {k; gksrs gSaaA U;wVªkWu vkf/kD; okys ukfHkd ¼LFkkbZRo {ks=k ls Åij½ {k; rFkk 

izksVkWu vkf/kD; okys ukfHkd ¼LFkkbZRo {ks=k ds uhps okys½ {k; rFkk K izxzg.k iznf'kZr djrs gSaA  
 

7. ukfHkdh; cy  

 (i) ukfHkdh; cy okLro esa vkd"kZ.k çdf̀Ùk dk gksrk gS rFkk /kukosf'kr izksVkWu ds e/; izfrd"kZ.k cy ds fo:) ukfHkd 

dks cka/ks j[kus ds fy;s eq[; :i ls mÙkjnk;h gSA  

 (ii) ukfHkdh; cy ukfHkd lhek esa lcls etcwr cy gksrk gSA (Fn ; 100Fe) 

 (iii) ;g y?kq ijkl esas yxrk gSA ¼ukfHkd ds vUnj gh½ 
 (iv) ;s U;wDfyvkWuksa ds chp (n-p, n-n, p-p) esa gh yxrk gSA  
 (v) ;g U;wDfyvkWu dh izd`fÙk ij fuHkZj ugh djrk gSA  
 (vi) ukfHkdh; cy dk ,d egÙoiw.kZ xq.k ;g gS fd ;g dsUnzh; cy ugha gSA ;g cy vdsys U;wfDyvkWu ds chp dh 

nwjh ds vk/kkj ij Kkr ugha fd;k tkrk gSA mnkgj.k ds fy, ;g cy izcy gksxk ;fn pØ.k leku fn'kk esa gks 
¼vFkkZr nksuksa ds pØ.k ms +1/2 ;k – 1/2) rFkk detksj cy gksxk tc pØ.k foijhr gks  

  ¼vFkkZr~ ,d U;wfDyvkWu dk ms = + 1/2 rFkk nwljs dk pØ.k ms = – 1/2 gks) ;gk¡ ms pØ.k Dok.Ve la[;k gSA  
 

8. jsfM;ks,fDVo {k; ¼lakf[;dh; fu;e½ % (jnjQksMZ o lksMh }kjk) 

 jsfM;ks,fDVo {k; dh nj  N tgka N = lfØ; ukfHkdks dh la[;k  

    = N     

 tgka = jsfM;ks,fDVo inkFkZ dk {k; fu;rkad gSA  

 {k; fu;rkad vyx&vyx jsfM;ks,fDVo inkFkZ ds fy;s vyx&vyx gksrk gSA ;g inkFkZ dh ek=kk rFkk le; ij fuHkZj ugha 
djrk gSA 

  dh SI bdkbZ s–1 gSA 

 ;fn 1  2 gksrks izFke inkFkZ nwljs dh rqyuk esa T;knk jsfM;ks,fDVo ¼de LFkkbZ½ gSA  
 ;fn A, B esa  {k; fu;rkad ds lkFk {k; gksrk gSA 

  A
  B 

 t = 0 N0    0  tgka N0 = A, t = 0 ij lfØ; ukfHkdksa dh la[;k  

 t = t N   N’   tgka N = A, t = t ij lfØ; ukfHkdks dh la[;k  

 A ds jsfM;ks,fDVo {k; dh nj = – dN

dt
= N     

 – 

0

N t

N 0

dN
dt

N
       N = N0 e–t (;g ,d pj?kkrkadh {k; gS) 

 

N 0 

N 

t 
 

 {k; ukfHkdksa dh la[;k (vFkkZr B ds ukfHkdksa dh la[;k)    

 N’ = N0 – N      

     = N0 – N0e–t  

 N´ = N0(1 – e–t)  

 

N 0 

N´ = N – N 0 

t  
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8.1 v/kZ vk;q (T1/2) 

 ;g og le; vUrjky gS tc jsfM;ks,fDVo inkFkZ ds lfØ; ukfHkd vk/ks 'ks"k jgrs gSaA  

  N = N0 e–t  

 ,d v/kZvk;q i'pkr N = 0N

2
 

  0N

2
 = N0 e–t  t = 

n2


  

0.693


= t1/2  

   t1/2  =
n2


= 

0.693


   (;kn j[kks...) 

 n v/kZvk;q dky i'pkr lfØ; ukfHkdksa dh la[;k vFkkZr % t = n t1/2 

          N = N0e–t  = N0 e–nt1/2 = N0 

ln2
n

e



 

   = N0 
( n)ln2e


= N0 (2)–n = N0(1/2)n = 0

n

N

2
    

 {n = 
1/ 2

t

t
. ;g ,d vuqikr gks ldrk gS iw.kZ la[;k gksuk t:jh ugha gSA  

 ;k N0 

2 3 n

2 3 n0
0 0 0

N 1 1 1
N N ............... N

2 2 2 2

             
     

çFke v)Zvk;q ds  ckn
 

 

Example 10. ,d jsfM;ks,fDVo uewus esa fdlh {k.k 6.0 × 1018 lfØ; ukfHkd gS rks nks v/kZdky ds ckn fdrus ukfHkd vHkh 

Hkh lfØ; voLFkk esa jgsaxsA          

Solution :   ,d v/kZvk;qdky esa vk/ks ukfHkd lfØ; cpsaxs rks nks v/kZvk;q dky esa  
1 1

2 2

      
   

 ukfHkd cpsaxsA  

   vr% cps ukfHkdksa dh la[;k =  6.0 × 1018 × 
1 1

2 2

      
   

 = 1.5 × 1018. 

 

Example 11. fdlh iRFkj esa 238U ds ijek.kq rFkk 206Pb ds ijek.kq leku gSA 238U dk v/kZ vk;qdky 4.5 × 109 y gSa rks 

iRFkj dh vk;q dh x.kuk djks ;fn lHkh 206Pb ijek.kq 238U ds {k; ls cus gSA     

Solution :   pwafd 206Pb ds ijek.kq rFkk 238U ds ijek.kq cjkcj gSA vr% okLrfod 238U ds ijek.kq ds vk/ks {kf;r gq;s gSaA 

vr% bUgsa {k; gksus esa ,d v/kZvk;qdky yxsxkA vr% iRFkj dh vk;q 4.5 × 109 y gSA 

———————————————————————————————————  

8.2 lfØ;rk 

 jsfM;ks,fDVo inkFkZ ds {k; dh nj lfØ;rk dgykrh gSA bls A vFkok R ls iznf'kZr djrs gSa A  =N 

 ;fn jsfM;ks,fDVo inkFkZ {k; }kjk gh ifjofrZr gksrk gSA  

  A  = 
dN

dt
  

 bl voLFkk esa, N = N0 e–t   

      A =  N = N0e–t   A = A0 e–t   

 lfØ;rk dh S bdkbZ : csDosjy (Bq) tks 1 dps (fo?kVu çfr lSd.M) ds cjkcj gSA   

 lfØ;rk dh lkekU; bdkbZ D;wjh Hkh gSA  

 1 D;wjh = 3.7 × 1010 dps (tks 1 gm jsfM;e dh lfØ;rk gS) 
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Example 12. 64Cu ds ukfHkd dk {k; fu;rkad 1.516 × 10–5 s–1 gS rks 1 g 64Cu ds uewus dh lfØ;rk Kkr djksA 

v.kqHkkj Cu = 63.5 g/mole gSA fn;s x;s jsfM;ks leLFkkfud rFkk lkekU; dkWij ds e/; nzO;eku esa vUrj 

ux.; ekusA    

Solution :  63.5 g Cu esa 6 × 1023 v.kq gS vr% 1 g Cu esa v.kq dh la[;k  

    N = 
236 10 1 g

63.5 g

  
 = 9.45 × 1015 

   lfØ;rk = N = (1.516 × 10–5 s–1) × (9.45 × 1015) = 1.43 × 1011 fo?kVu/lSd.M 

    = 
11

10

1.43 10

3.7 10




Ci = 3.86 Ci. 

   n v/kZvk;qdky ds ckn lfØ;rk : 0

n

A

2
 

 

Example 13.  jsfM;ks,fDVo ukfHkd dh v/kZvk;q 20 ?kaVs gSA 40 ?kaVs ds ckn izkjafHkd lfØ;rk dk fdruk Hkkx cpsxk ?    

Solution :  40 ?kaVs vFkkZr 2 v/kZ vk;qdky 

   vr% A = 0 0

2

A A

42
  ;k, 

0

A

A
 = 

1

4
. 

   vr% 40 ?kaVs i'pkr ,d pkSFkkbZ lfØ;rk jgsxhA 

   fof'k"V lfØ;rk : çfr ,dkad nzO;eku dh lfØ;rk fof'k"V lfØ;rk dgykrh gSA  

———————————————————————————————————  

8.3 vkSlr vk;q 

 Tavg = 
0N

lHkh ukfHkdk s dh vk;q dk ;ksx
=

λt
0

0

0

λN e dt . t
1

N λ







    

 

Example 14. 198Au dh v/kZvk;q 2.7 fnu gSA x.kuk djksA (a) {k; fu;rkad  (b) vkSlr vk;q (c) 1.00 mg 198Au dh 

lfØ;rkA ekfu;s fd 198Au dk ijek.kq Hkkj 198 g/mol gSA     

Solution :   (a)  v/kZvk;qdky rFkk {k; fu;rkad esa lEcU/k 

    t1/2 = 
n2


 = 

0.693


  ;k   =

1/ 2

0.693

t
 = 

0.693

2.7days
= 

0.693

2.7 24 3600s 
 = 2.9 × 10–6 s–1. 

   (b) vkSlr vk;q  tav = 
1


 = 3.9 fnu 

   (c) lfØ;rk A = N. gS vc, 198 g 198Au esa 6 × 1023 ijek.kq gSaA 1.00 mg 198Au esa ijek.kq dh la[;k  

    N = 6 × 1023 × 
1.0mg

198g
  = 3.03 × 10 18. 

    vr%,  A = N = (2.9 × 10–6 s–1) (3.03 × 10 18) = 8.8 × 1012 fo?kVu/lSd.M =
12

10

8.8 10

3.7 10




Ci = 240 Ci. 
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Example 15. ekuk jsfM;ks{k; ds ckn iq=kh ukfHkd Hkh jsfM;ks ,fDVo gSA ;fn p rFkk d  iSr`d rFkk iq=kh ukfHkd ds {k; 

fu;rkad gS rFkk Np rFkk Nd fdlh le; t ij iSr`d rFkk iq=kh ukfHkdksa dh la[;k gS rks og 'krZ crkvks fd 

iq=kh ukfHkd dh la[;k fu;r cuh jgsA   

Solution :  iSr`d ukfHkd dh la[;k tks le; t ls t + dt esa {k; gksrs gSa, p Npdt gSA ;g leku le; vUrjky esa {kf;r 

gksus okys iq=kh ukfHkdks dh la[;k gSA ;fn iq=kh ukfHkd dh la[;k fu;r gS rks &  

    pNpdt = dNddt ;k pNp = dNd. 

 

Example 16. ,d jsfM;ks,fDVo uewus dh vkSlr vk;q 20 ms gSA ,d la/kkfj=k 100 F dks dqN foHko rd vkosf'kr fd;k 

x;k rFkk IysV dks izfrjks/k ls tksM+ fn;k x;k rks R dk og eku Kkr djks fd la/kkfj=k esa cps vkos'k rFkk 

jsfM;ks,fDVo rRo dh lfØ;rk dk vuqikr fu;r jgsA        

Solution :  fdlh le; t ij uewus dh lfØ;rk A = A0 e–t  

   tgk¡  {k; fu;rkad rFkk A0, t = 0  le; ij mldh lfØ;rk gSA  

   tc la/kkfj=k dh IysVks dks tksM+k tkrk gS rks fdlh le; t ij vkos'k Q = Q0 e–t/CR  

   tgka Q0, t = 0 le; ij vkos'k rFkk C = 100 F la/kkfj=k dh /kkfjrk vr%, 
t / CR

0

t
0

QQ e

A A e



 . 

   ;g t ls Lora=k gksxk ;fn  = 
1

CR
  ;k  R = 

1

C
=

1

C
 = avt

C
= 200 . 

 

Example 17. ,d jsfM;ks,fDVo ukfHkd nks vyx&vyx rjhds ls {k; gksrk gSA igyh izfØ;k dh v/kZvk;q t1 rFkk nwljs dh 

t2 gSA n'kkvksa dh ukfHkd dh izHkkoh v/kZvk;q t fuEu lehdj.k ds vuqlkj gksxhA    

    
1 2

1 1 1

t t t
   

Solution :  igyh izfØ;k dk {k; fu;rkad 1 =  
1

n2

t
 rFkk nwljs ds fy;s 2 =

1

n2

t
  gksxk  

   dt le; esa igys ds {k; dh çkf;drk 1dt rFkk nwljs dh 2dt gS rks dt le; esa nksuksa ds {k; dh çkf;drk 

1dt + 2dt gksxhA ;fn izHkkoh {k; fu;rkad  gks rks mldh {k; çkf;drk dt gksxkA 

   dt = 1dt + 2dt       

   ;k,  = 1 + 2   ;k, 
1 2

1 1 1

t t t
    (;kn djks ...) 

 

Example 18.  ,d QSDVªh jsfM;ks,fDVo inkFkZ A dks fu;r nj R ls mRiUu dj jgh gS ftlds {k; dh nj  gS (i) fdlh 

le; t ij  A ds ukfHkdksa dh la[;k (ii) rFkk B ds ukfHkdksa dh la[;kA ;fn A dk mRiknu t = 0 ij çkjEHk 

gksrk gSA  (iii) rFkk blds cuus ds nkSjku fdlh le; ij  ‘A’ ds vf/kdre ukfHkdksa dh la[;k Kkr djksA  

Solution :  (i) QSDVªh R A B 
fu;r nj {k;

 

    ekuk N, ukfHkd A dh fdlh le; t ij la[;k gSA  

     
dN

R N
dt

    
N

0

dN

R N   = 
t

0

dt  

    gy djus ij N = R/(1 – e–t) 

   (ii) ukfHkd B dh fdlh le; t ij la[;k NB = R t – NA = Rt – R/(1 – e–t) = R/ ( t – 1 + e–t). 

   (iii) ukfHkd ‘A’ dh fdlh le; ij vf/kdre la[;k = R/  
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Example 19.  ,d jsfM;ks,fDVo inkFkZ “A” ds t = 0 ij lfØ; ukfHkd N0 gS og nwljs inkFkZ “B” esa {k; fu;rkad 1 ls {k; 

gksrk gSA B iqu% LFkkbZ ukfHkd “C” esa {k; fu;rkad 2 ls {k; gksrk gSA (a) fdlh t le; ckn A, B rFkk C ds 

ukfHkdksa dh la[;k Kkr djksA (b) Hkkx a ds mÙkj D;k gksaxs ;fn 1 >> 2 rFkk 1 << 2. 

Solution :  (a) {k; izfØ;k fuEu ls iznf'kZr dj ldrs gSaA  

    A  
1  B  

2C (LFkk;h) 

    t = 0 N0    0        0 

    t  N1    N2  N3  

    tgka N1, N2 rFkk N3 ukfHkd A, B rFkk C dh fdlh le; t ij la[;k gSA  

    A ds fy,  N1 = N0 e–1t   .... (1) 

    B ds fy,  2dN

dt
 = 1N1  2N2 .....(2) 

    ;k,  2dN

dt
 + 2N2 = 1N1 

    ;g ,d js[kh; vodyu lehdj.k gS ftldk lekdyu fu;rkad 

    .F. = 
t2e

  

    2 2t t2
2 2

dN
e e N

dt

    = 1N1 
2te

2t

2d(N e )  = 2t

1 1N e dt  

    N2 
2te

 = 1N0
1 2t te e dt    (....(1) dk mi;ksx djus ij) 

    N2
2te

 = 
2 1( ) t

1 0

2 1

e
N

 


  

  + C  ......(3) 

     t = 0, ij  N2 = 0  0 = 1 0

2 1

N
  

 + C vr%  C = 1 0

1 2

N
  

 

    C dk eku lehdj.k (3), esa j[kus ij  

    N2 = 1 0

2 1

N
  

   1 2t te e   rFkk N1 + N2 + N3 = N0 N3 = N0 – (N1 + N2) 

   (b) ;fn 1 >> 2 ds fy, N2 = 1 0

1

N


 (
2te )= N0

t2e 
  

    ;fn  1 << 2 ds fy, N2 = 1 0

2

N


 (
1te

) =  0  

    oSdfYId gy (b) Hkkx dk (a) Hkkx dk fcuk mi;ksx fd, gq, : 

    ;fn 1 > 2 rks A dk {k; B dh rqyuk esa T;knk gksxkA vr% ge dg ldrs gSa fd N1 FkksM+s le; ckn 

lekIr gks tk;sxk rFkk B dh izkjfEHkd la[;k N0 gh jgsxhA 

     vc N2 = N0
2te

  rFkk N1 = N0
1te

 

    ;fn 1 << 2 rks B cgqr T;knk vLFkk;h gksxk rFkk og cgqr tYnh C esa VwV tk;sxkA  

    vr% mRiknu dh nj ¾ blds {k; dh nj gksxhA  

     1N1  > 2N2   N2 = 1

2

N

1 = 1 0

2

N


(
1te

)   
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———————————————————————————————————  

9. ukfHkdh; fo?kVu 

 ukfHkdh; fo?kVu esa Hkkjh ukfHkd A (200 ls Åij½ nks vkSj nks ls vf/kd Hkkxksa esa VwVrs gSA 92U236  dk fo?kVu inkFkZ 

ds :i esa mi;ksx djrs gSaA ;wjsfu;e ds ukfHkd dks /khes xfr djkrs gq, U;wVªkWu (KE  0.04 eV FkeZy U;wVªkWu) ls 

VDdj djkrs gSA 92U235 ukfHkd dh U;wVªkWu vo'kks"k.k dj 92U236 cukus ds vf/kd laHkkouk gksrh gSA ;g ukfHkd vc 

nks ;k nks ls vf/kd Hkkxksa esa VwVrk gSA cgqr ls e/;e Hkkj okys rRo cu ldrs gSaA mnkgj.k ds fy, muesa ls ,d gSA  

   92U235 + 0n1   92U236  X + Y + 20n1,  
 

  ;k 92U235 + 0n1   92U236  X´ + Y´ + 30n1 

  rFkk nwljs vU; la;ksx Hkh lEHko gSa  

    vkSlru ,d ukfHkdh; fo?kVu ls 2.5 U;wVªkWu mRiUu gksrs gSAA  
  izR;sd vfHkfØ;k esa nzO;eku {kfr 0.2 a.m.u. 

   ukfHkdh; vfHkfØ;k esa dqy ca/ku ÅtkZ c<+rh gS rFkk ÅtkZ vkf/kD; fudyrk gSA  

   izR;sd ukfHkdh; fo?kVu esa 200 MeV ÅtkZ mRiUu gksrh gS ftlesa vf/kdre Hkkx nks [k.M+ksa dh xfrt ÅtkZ ds 
:i esa rFkk yxHkx 5MeV U;wVªkWu dks feyrk gSA   

  vFkkZr~ 235 1 236 141 92 1

92 o 92 56 36 oU n U Ba Kr 3 n      + ÅtkZ 

  Q eku = [(MU – 92me + mn) – {(MBa – 56 me) + (MKr – 36me) + 3mn}]c2  

  = [(MU + mn) – (MBa + MKr + 3mn)]c2  

  ;g ,d J`a[kyk vfHkfØ;k gS tks ijek.oh; HkV~Vh esa mi;ksx gksrk gSaA 
 

10. ukfHkdh; HkV~Vh (Nuclear Reactor) : 

 ukfHkdh; HkV~Vh esa ukfHkdh; fo[k.Mu vfHkfØ;k esa eqDr ÅtkZ dk mi;ksx djds oS|qr 'kfDr mRiUu dh tkrh gSA dqN 
ukfHkdh; HkV~fV;k¡ vuqla/kku HkV~fV;k¡ gksrh gSA ftudh izkFkfedrk vuqla/kku ds ukfHkdh; foKku ,oa rduhd ds fy, 
fofHkUu vk;keksa dks izkIr djus dh lqfo/kk miyC/k djkuk gSA dqN HkV~fV;k¡ oS|qr 'kfDr mRiUu djus ds fy, mi;ksx 
dh tkrh gSA  

 

 ,d ukfHkdh; HkV~Vh ds egROiw.kZ Hkkx :  

 (i) eand (Moderators) : ,d 92U235 ds fo[k.Mu esa mRiUu U;wVªkWuksa dh vkSlr ÅtkZ 2 Mev gSA bu U;wVªkWuksa dks 
/khek fd;k tkuk vko';d gS vU;Fkk ;g HkV~Vh esa ;wjsfu;e ukfHkd ls vUr% fØ;k fd;s fcuk iyk;u dj tk;saxsaA 
rhoz U;wVªkWuksa dks /khesa djus dh vko';d gS ftlls mUgs ;wjfu;e }kjk vo'kksf"kr fd;k tk ldsA 

  tc U;wVªkWuksa gkbMªkstu leku gYds ukfHkd ls Vdjkrk gS bldh yxHkx lEiw.kZ xfrt ÅtkZ esa gkfu gks tkrh gSA 
ukfHkdh; HkV~Vh esa bu gYds ukfHkdksa dks eand dgk tkrk gSA lkekU;r% mi;ksxh eand ikuh] Hkkjh ikuh (D2O) 

rFkk xszQkbZV gSA  

  BARC esa viljk HkV~Vh esa eand ds :i esa H2O mi;ksx esa fy;k tkrk gSA 

  RAPP esa eand ds :i esa D2O mi;ksx esa fy;k tkrk gSA  

 (ii) xq.ku dkjd (Multiplication factor) (K) : nh xbZ lay;u mRiknu esa mRiUu U;wVªkWuksa dh la[;k ,oa igys ls 
mRiUu lay;u ds U;wVªkWuksa dh la[;k dk vuqikr xq.ku dkjd dgykrk gSA 

  ;fn K = 1 gS] HkV~Vh dk izØe ØkfUrd dgykrk gSA 

  LFkk;h oS|qr 'kfDr mRiknu ds fy, K fu'fpr :i ls 1 gksuk pkfg,A 

  ;fn K > 1 gS] vfHkfØ;k nj rFkk vfHkfØ;k 'kfDr pj?kkarkdha :i ls c<+rh gSA ;fn K uhps ugha yk;k tkrk gS rks 
HkV~Vh lqij ØkfUrd gks tkrh gS ,oa foLQksV gks ldrk gSA  

 (iii) fu;a=kd NMs+ (Control Rods) :- vfHkfØ;k dh nj fu;a=kd NM+ksa }kjk fu;af=kr dh tkrh gS] tks U;wVªkWuksa dks 
vo'kksf"kr djus okys inkFkZ ls cuh gksrh gSA tSls fd dSMfe;e  

 (iv) lqj{kk NM+s (Safety Rods) : - ;g NM+sa ukfHkdh; HkV~Vh esa fu;a=kd NM+ksa ds vfrfjDr miyC/k djkbZ tkrh gSA ;s 

tc vko';drk gksrh gS HkV~Vh esa izos'k dj nh tkrh gS ,oa K ?kV tkrk gSA 
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11. ukfHkdh; lay;u ¼ukfHkdh; Å"ek vfHkfØ;k½ 

 (a) dqN vLFkkbZ gYds ukfHkd (A < 20) tqM+ tkrs gS ftlls mudh izfr U;wDykWu ca/ku ÅtkZ c<+ tkrh gS rFkk ÅtkZ 
mRiUu gksrh gSA iF̀oh ij vklkuh ls gks ldus okyh ukkfHkdh; vfHkfØ;k nks M~;wVªkWuksa dk lay;u (D–D vfHkfØ;k) 
;k VªkbVkWu ds lkFk M~;wVªkWu dk lay;u (D–T vfHkfØ;k) gSA 

  1H2 + 1H2  2He3 + n + 3.3 MeV (D–D) 

  Q eku = [2(MD – me) – {(MHe-3 – 2me) + mn}]c2 

            = [2MD – (MHe-3 + mn)]c2 

  1H2 + 1H2  1H3 + 1H1 + 4.0 MeV (D–D) 

  Q eku = [2(MD – me) – {(MT – me) + (MH – me)}]c2 

   = [2MD – (MT + MH)]c2 

  1H2 + 1H3  2He4 + n + 17.6 MeV (D–T) 

  Q eku = [{(MD – me) + (MT – me)} – {(MHe-4 – 2me) + mn}]c2 

            = [(MD + MT) – (MHe-4 + mn)]c2 

  Note : lay;u vFkok fo?kVu esa m = m
ijek.kq

 = m
ukfHkd

  

 (b) ;g vfHkfØ;k cgqr vf/kd rki (107 to 109) ij gksrh gSA mPp nkc ij ;g de rki ij Hkh gksrh gSA bl 
vfHkfØ;k ds fy;s ukfHkdksa dks QehZ ehVj nwjh rd ykrs gSa ftlds fy, cgqr vf/kd xfrt ÅtkZ pkfg;sA  

 (c) lay;u esa mRiUu ÅtkZ, fo?kVu ÅtkZ ls T;knk gksrh gSA  
  (lw;Z esa lay;u vfHkfØ;k) 
  lw;Z lay;u vfHkfØ;k cgqifn; izØe gS] ftlesa gkbMªkstu ghfy;e esa ifjofrZr gksrk gSA  

  uhps nh xbZ vfHkfØ;k,sa rkjksa esa ukfHkdh; lay;u dk p–p pØ dgykrk gSA  

  1H1 + 1H1  1H2 + +1e0 +  + 0.42 Mev  …(i) 
  +1e0 + -1e0  +  + 1.02 Mev    …(ii) 
  1H2 + 1H1 2He3 +  + 5.49 Mev   …(iii) 
  2He3 + 2He3 2He4 + 21H1 + 12.86 Mev  …(iv) 
  2[(i) + (ii) + (iii)] + (iv) 

  61H1 + 2-1e0 2He4 + 21H1 + 6 +2 

  41H1 + 2-1e0 2He4 + 2 + 6 + 26.7 Mev 

 
Example 20. rhu d.k tqM+dj 12C ukfHkd cukrs gS rks mRiUu ÅtkZ dh x.kuk djksA 4

2He  dk ijek.kq Hkkj = 4.002603 u. 

Solution :  12C ijek.kq dk nzO;eku 12 u gksxkA bl vfHkfØ;k esa mRiUu ÅtkZ  4 12

2 63 He C   

   [3 m( 4

2He ) – m( 12

6 C )] c2 = [3 × 4.002603u – 12 u] (931 MeV/u) = 7.27 MeV. 
 

Example 21. nks M~;wVªkWu ,d nwljs dh rjQ ,d leku osx ls M~;wVªkWu xSl esa xfr djrs gSaA mudh xfrt ÅtkZ ¼tc os 
vf/kdre nwjh ij½ Kkr djks rkfd muds e/; U;wure nwjh 2fm gks \ ;g eku dj fd ukfHkdh; cy 2 fm 

ls T;knk nwjh ij dk;Zjr ugha gksrsA fdl rki ij M~;wVªkWu dks vkSlru bruh xfrt ÅtkZ feysxhA  
Solution :   tSl gh M~;wVªkWu ,d nwljs dh rjQ xfr djsaxs rks muds chp dk dwyke cy xfr dks /khek dj nsxkA xfrt 

ÅtkZ esa gqbZ deh dwyke fLFkfrt ÅtkZ dh o`f) ds cjkcj gskxhA U;wure nwjh ij mldh xfrt ÅtkZ 'kwU; 

gksxh rFkk fLFkfrt ÅtkZ 
2

0

e

4 r
 gksxhA ;fn M~;wVªkWu dh izkjfEHkd xfrt ÅtkZ K rFkk muds chp dh U;wure 

nwjh 2fm gS rks  

   2K =
2

0

e

4 (2fm)
 = 

19 2 9 2 2

15

(1.6 10 C) (9 10 N m /C )

2 10 m





   


 ;k   K = 5.7 × 10–14 J. 

   ;fn xSl dk rki T gks rks izR;sd ukfHkd dh ;kn~fPNd xfr dh vkSlr xfrt ÅtkZ 1.5 kT gksxhA M~;wVªkWu 
dh 5.7 × 10–14 J vkSlr ÅtkZ ds fy, vko';d rki fuEu izdkj gksxk &    

        1.5 kT = 5.7 × 10–14 J tgka k = oksYV~l esa fu;rkad  

   ;k T = 
14

23

5.7 10 J

1.5 1.38 10 J/K






 

 = 2.8 × 109 K. 
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 ;fn vko';d gks rks fuEu dk mi;ksx djsa :  

 izksVkWu dk nzO;eku mp = 1.007276 u,  
1
H1 ijek.kq dk nzO;eku = 1.007825 u, U;wVªkWu dk nzO;eku mn = 1.008665 

u, bysDVªkWu dk nzO;eku me = 0.0005486 u = 511 KeV/c2, 1 u = 931 MeV/c2, N
A
 = 6.023 × 1023  

 ijek.kq æO;eku :  H2 = 2.01410 u, Be8 = 8.00531u, B11 = 11.00930u, Li7 = 7.01601u, He4 = 4.002603u.

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx - I : fo"k;kRed iz'u (SUBJECTIVE QUESTIONS) 

[k.M+ (A) : ukfHkd ds xq.k  
A-1 ,d U;wVªkWu rkjs dk ?kuRo mlds ukfHkdh; nzO; (3 × 1017 kg/m3) ds cjkcj gksrk gSA rkjs dks xksykdkj ekurs gq, 

U;wVªkWu rkjs dh f=kT;k Kkr djks] ftldk nzO;eku (i) 4.0 × 10 30 kg (lw;Z ds nzO;eku ls nqxuk) (ii) 6 × 1024 Kg 

(i`Foh ds nzO;eku ds cjkcj) gSA 
 

A-2. ekuk fdlh ukfHkd dh f=kT;k R = 1.3  A1/3 × 10–15 m gS] tgk¡ A bldh nzO;eku la[;k gSA ukfHkd dk ?kuRo vkSj 
ukfHkd ds izfr ,dkad vk;ru esa] U;wfDYkvkWu dh la[;k Kkr djksA ,d U;wfDyvkWu dk nzO;eku = 1.67 × 10–27 kg ysA   

[k.M+ (B) : nzO;eku {kfr vkSj cU/ku ÅtkZ   

B-1. fyfFk;e leLFkkfud 3Li7 ds ukfHkd dh cU/ku ÅtkZ Kkr djks vkSj fQj mldh izfrU;wfDyvku cU/ku ÅtkZ  Kkr 
djksA ( 7

3 Li
M = 7.014353 amu, 1

1H
M = 1.007826, U;wVªkWu dk nzO;eku = 1.00867 u) 

 

B-2. ,d 10Ne20 ukfHkd dks nks d.kksa vkSj ,d 6C12 ukfHkd esa foHkkftr djus dh vko';d ÅtkZ Kkr djksA ;fn 

10Ne20, 2He4 vkSj 6C12  ukfHkdksa dh izfrU;wfDyvku cU/ku ÅtkZ Øe'k% 8.03, 7.07 vkSj 7.68 MeV gSA  
 

[k.M+ (C) : jsfM;ks,fDVo fo?kVu ,oa foLFkkiu fu;e  

C-1. ,d   d.k dh xfrt ÅtkZ tks jsfM;ks,fDVo fo?kVu }kjk ,d Ra226 ijek.kq ds ukfHkd ls ckgj vkrk gS]  
4.78 MeV gSA d.k ds ckgj vkus esa dqy mRlftZr ÅtkZ gksxhA  

 

C-2. 64 Cu  64 Ni + e+ + , bl fo?kVu esa ikWthVªkWu dh vf/kdre xfrt ÅtkZ 0.680 MeV ik;h xbZA (a) U;wVªhuksa tks 
0.180 MeV ÅtkZ ds ikthVªkWu ds lkFk mRlftZr gksrk gS] dh ÅtkZ fdruh gksxh ? (b) bl U;wVªhuksa dk laosx kgm/s 

esa fdruk gksxk? QksVksu ij yxus okyk lw=k gh iz;ksx djsaA  
 

[k.M+ (D) : jsfM;ks,fDVo fo?kVu ds lkaf[;dh ds fu;e  

D-1. ,d eqDr U;wVªkWu fo?kVu djrk gS ftldh v)Zvk;q 14 feuV gS rks (a) {k;kad Kkr djks ? (b) çfØ;k esa fdruh 
ÅtkZ mRlftZr gqbZ \ 

 

D-2. ,d g Na24 ¼jsfM;ksU;wDykbM½ }kjk ,d ?k.Vs esa fdrus  d.kksa dk mRltZu gksxk] vxj mldh v)Zvk;q 15 ?k.Vs gS ? 

[e( 0.693/15) = 0.955 yhft,, vkSj vokxknzks la[;k = 6 × 1023 ]    
 

D-3. Na24 & U235 ds ukfHkdksa dh v)Zvk;q Øe'k% 15 ?kaVs vkSj 7.1 × 108 o"kZ gSa rks budh fof'k"V lfØ;rk Kkr djks   
 

[k.M+ (E) : ukfHkdh; fo[k.Mu vkSj lay;u   

E-1. rkih; U;wVªkWuksa dh U235 ukfHkd ij ckSNkj djus ls Mo95,  La139 vkSj nks U;wVªkWu mRiUu gksrs gSaA bl izfØ;k esa ,d 

U235 ukfHkd }kjk mRlftZr ÅtkZ Kkr djksA (U;wfDyvkWbM dk fojke nzO;eku U235 = 235.0439u, 1

0 n = 1.0087 u, 

Mo95 = 94.9058 u, La139 = 138.9061 u). 
 

E-2. ukfHkdh; lay;u vfHkfØ;k 2

12 H= 4

2 He Q  esa mRlftZr ÅtkZ fo|qr ÅtkZ mRiknu esa iz;ksx dh xbZA vxj izfØ;k 

dh n{krk 30% ekusa rks 50 MW 'kfDr mRiUu djus ds fy, M~;wVhfj;e dk izfr lsd.M fdruk nzO;eku bLrseky 
gksxkA 2He4 = 4.002603 amu  rFkk 1H2 = 2.014102 amu gSA  

 

E-3. DT lay;u vfHkfØ;k esa] 1 MW 'kfDr mRiUu djus esa M~;wVhfj;e rFkk VªkbfV;e  ds [kpZ gksus dh nj Kkr djksA 

DT vfHkfØ;k dk Q eku – 17.6 MeV gSA (ekusa fd lay;u vfHkfØ;k dh lEiw.kZ ÅtkZ miyC/k gS½  
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Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

[k.M+ (A) : ukfHkd ds xq.k   
A-1. ukfHkd dh nzO;eku la[;k lnSo - 

 (A)  bldh ijek.kq la[;k ls de gksrh gSA  

 (B)  bldh ijek.kq la[;k ls vf/kd gksrh gSA  

 (C)  bldh ijek.kq la[;k ds cjkcj gksrh gSA  

 (D)  dHkh bldh ijek.kq la[;k ls vf/kd rks dHkh cjkcj gksrh gSA   
 

A-2. ,d LFkkbZ ukfHkd ftldh f=kT;k Os189 dh f=kT;k ls 1/3 gS -  
 (A) 3Li7  (B) 2He4  (C) 5B10 (D) 6C12   
 

A-3. n (R/R0) dk n A  (R = ukfHkd dh f=kT;k vkSj A = ukfHkd dh nzO;eku la[;k) ds lkFk xzkQ   

 (A) ,d ljy js[kk gS  (B) ,d ijoy; gS  (C) ,d nh?kZo`Ùk gS  (D) mijksDr esa ls dksbZ ugha   
 

A-4. ;wjsfu;e ukfHkd ds fy, bldk nzO;eku vk;ru ds lkFk fdl çdkj ifjofrZr gksrk gS \ 
      [JEE 2003 (Screening) 3,–1/84] 

 (A) m  V (B) m  1/V (C) m  V  (D) m  V2  
 

A-5. Fpp, Fpn vkSj Fnn vxj izksVksu&izksVksu] izksVksu&U;wVªkWu vkSj U;wVªkWu&U;wVªkWu ds e/; ds ukfHkdh; cy dk ifjek.k gS rks 
1 fm dh nwjh ij -  

 (A) Fpp> Fpn = Fnn  (B) Fpp= Fpn = Fnn (C) Fpp> Fpn > Fnn (D) Fpp< Fpn = Fnn 
 

[k.M+ (B) : nzO;eku {kfr rFkk cU/ku ÅtkZ  

B-1. tSls&tSls nzO;eku la[;k A c<+krs gSa] ukfHkd dh izfrU;wfDyvku cU/ku ÅtkZ   

 (A) c<+rh gS  (B) ?kVrh gS  (C) leku jgrh gS  
 (D) bl rjg cnyrh gS fd A, (nzO;eku la[;k) ds okLrfod eku ij fuHkZj djrh gSA 
 

B-2. buesa ls dkSulk ukfHkd dh cU/ku ÅtkZ dk xyr fooj.k gS ?  

 (A) ;g ukfHkd dks mlds ?kVd U;wfDyvkWu esa rksM+us dh ÅtkZ gSA  

 (B) ;g os ÅtkZ gSa tks eqDr gksrh gSa tc eqDr U;wfDyvkWu ,d ukfHkd ds fuekZ.k ds fy, tqM+rs gSaA  

 (C) ;g U;wfDyvkWu dh fojke nzO;eku ÅtkZ ds ;ksx vkSj ukfHkd dh fojke nzO;eku ÅtkZ ds vUrj ds cjkcj gksrh gSA  

 (D) ;g ukfHkd esa lHkh U;wfDyvkWu dh xfrt ÅtkZ ds ;ksx ds cjkcj gksrh gSA  
 

B-3. Li7 + p  2 He4  vfHkfØ;k dh ÅtkZ gS (Li7 vkSj He4  ukfHkdksa dh izfrU;wfDyvkWu ca/ku ÅtkZ Øe'k% 5.60 vkSj 
7.06 MeV gS)  

 (A) 17.3 MeV  (B) 1.73 MeV  (C) 1.46 MeV    

 (D) izksVksu dh cU/ku ÅtkZ ij fuHkZj djrh gSA  
 

B-4. cksjksu dk ijek.kq nzO;eku 10.81 gm/mole vkSj blds nks leLFkkfud 10
5
B vkSj 11

5
B gSaA  izÑfr esa 10

5
B : 11

5
B dk 

vuqikr ¼la[;k }kjk½ gks ldrk gS :   

 (A) 19 : 81 (B) 10 : 11 (C) 15 : 16 (D) 81 : 19 
 

[k.M+ (C) : jsfM;ks,fDVo {k; ,oa foLFkkiu fu;e  
C-1 fuEu esa ls dkSulh izfØ;k esa -{k; gS ?  

 (A) AXZ +   AXZ  1 + a + b (B) AXZ + 1n0  A  3XZ  2 + c 

 (C) AXZ AXZ + f  (D) AXZ + e1  AXZ  1 + g 

C-2. ,d -d.k dh 14N ij ckSNkj djkbZ tkrh gSA blls ,d 17O ukfHkd dk fuekZ.k gksrk gS vkSj ,d d.k mRlftZr gksrk 
gSA ;g d.k gS –  

 (A) U;wVªkWu (B) izksVksu (C) bysDVªkWu (D) iksthVªkWu  
 

C-3. ,d eqDr U;wVªkWu fo?kfVr gksdj ,d izksVksu] ,d bysDVªkWu vkSj fdlesa VwVrk gS : 

 (A) ,d U;wVªhuksa esa (B) ,d ,UVh U;wVªhuksa esa (C) ,d -d.k esa  (D) ,d -d.k esa     
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C-4. X ukfHkd]  d.kksa dks mRlftZr dj YukfHkd cukrk gSA  d.kksa dh ÅtkZ dsoy 1 MeV vkSj 1.4 MeV gSA ukfHkd  
y ds çfr{ksi dks u ekfu,A mRlftZr  QksVksu dh ÅtkZ gksxhA  

 (A) 0.8 MeV (B) 1.4 MeV (C) 1 MeV (D) 0.4 MeV 
 

[k.M+ (D) : jsfM;ks,fDVo {k; ds lkaf[;dh ds fu;e 

D-1. ,d ek/; vk;q esa   
 (A) vk/ks lfØ; ukfHkdksa dk {k; gks tkrk gSA   

 (B) vk/ks ls dqN de lfØ; ukfHkdksa dk {k; gks tkrk gSA  

 (C) vk/ks ls dqN vf/kd lfØ; ukfHkdksa dk {k; gks tkrk gS  

 (D) lHkh ukfHkdksa dk {k; gks tkrk gSA   
 

D-2. ,d uo fufeZr jsfM;ks,fDVo lzksr ¼v)Zvk;q 2 hrs½ vius vf/kdre lqjf{kr Lrj ls  64 xquk vf/kd rhozrk dh fofdj.k 
mRlftZr djrk gS] rks bl lzksr ds lkFk U;wure fdruh vof/k ds ckn lqjf{kr dk;Z fd;k tk ldrk gS -  

 (A) 6 h (B) 12 h (C) 24 h (D) 128 h 
 

D-3. P vkSj Q nks leLFkkfudksa dks ftudk ijek.kq Hkkj 10 vkSj 20 gS] cjkcj ek=kk ¼Hkkj dh½ esa feyk;k x;k gSA 20 fnu 
ckn muds Hkkj dk vuqikr 1 : 4 ik;k x;kA 'P' leLFkkfud dh v)Zvk;q 10 fnu gS] rks Q dh v)Zvk;q gksxh -  

 (A) 'kwU;  (B) 5 fnu (C) 20 fnu (D) vuUr  
 

D-4.,d [kqys crZu esa iM+s 10 xzke 57Co dk -{k; gqvk ftldh v)Zvk;q 270 fnu gSA 540 fnu ckn crZu esa iM+s inkFkZ 
dk Hkkj ¼yxHkx½  gksxk -  

 (A) 10 g (B) 7.5 g (C) 5 g (D) 2.5 g 
 

D-5.       A  
  B

2    C 
 t = 0    N0                   0          0 
 t      N1              N2          N3 

 N1 dk N2 ds lkFk vuqikr D;k gS] tc N2 dk eku vf/kdre gS :   

 (A) fdlh Hkh le; ;g laHko ugha  (B) 2  

 (C) 1/2  (D) 
n2

2
 

 

D-6. 131 dh v)Zvk;q 8 fnu gSA t = 0 ij 131 dk ,d uewuk fn;k x;k] ge ;g dg ldrs gSa fd -  [JEE-1999]   

 (A)  t = 4 fnu ls igys fdlh Hkh ukfHkd dk {k; ugha gksxk   

 (B)  t = 8 fnu ls igys fdlh Hkh ukfHkd dk {k; ugha gksxk   

 (C)  t = 16 fnu ls igys lHkh ukfHkdksa dk {k; gks tk,xk  
 (D)  ,d fn;s gq, ukfHkd dk t = 0 ds ckn dHkh Hkh {k; gks ldrk gSA    
 

[k.M+ (E) : ukfHkdh; fo?kVu vkSj lay;u  

E-1. ,d 92U235 ukfHkd ,d /khes U;wVªkWu dks xzg.k djds 54X139 vkSj 38Sr94 ukfHkdksa esa fo?kfVr gksrk gSA bl fo?kVu 
çfØ;k esa mRiUu d.k gksrs gSa -  

 (A) 1  vkSj 1  (B) 2  vkSj 1 U;wVªkWu  (C) 2 U;wVªkWu  (D) 3 U;wVªkWu  
 

E-2. nks yhFkh;e 6Li ukfHkd fyfFk;e ok"i esa dejs ds rki ij tqM+dj 12C dkcZu ukfHkd ugha cukrs gSa] D;ksafd -  

 (A) yhFkh;e dk ukfHkd dkcZu ukfHkd dh rqyuk esa vf/kd n`<+rk ls tqM+k gksrk gSA  
 (B) dkcZu ukfHkd ,d vLFkkbZ d.k gSA  

 (C) ;g ÅtkZ ds vuq:i (favourable) ugha gSA  

 (D) dwyke izfrd"kZ.k ds dkj.k ukfHkd vf/kd utnhd ugha vk ikrs gSaA   
 

E-3. fdlh ;wjsfu;e HkV~Vh esa ftldh rkih; 'kfDr P = 100 MW gS] vxj ,d ukfHkdh; fo?kVu esa vkSlru, 2.5 U;wVªkWu 
mRlftZr gksrs gSa rks ,dkad le; esa fdrus U;wVªkWu mRiUu gksaxs ¼izR;sd fo?kVu esa E = 200 MeV ÅtkZ eqDr gksrh gS½ -  

 (A) 4 × 1018 s–1 (B) 8 × 1023 s–1 (C) 8 × 1019 s–1 (D)  
125

16
× 1018 s–1  
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E-4. lgh dFku pquks - 

 (A)  fo?kVu esa lay;u dh vis{kk izfr ,dkad nzO;eku vf/kd ÅtkZ feyrh gSA  

 (B)  lay;u esa fo?kVu ds eqdkcys izfr ijek.kq vf/kd ÅtkZ feyrh gSA  

 (C)  lay;u esa fo?kVu dh vis{kk izfr ,dkad nzO;eku vf/kd ÅtkZ feyrh gS] tcfd fo?kVu esa lay;u dh vis{kk izfr 

ijek.kq vf/kd ÅtkZ feyrh gSA  

 (D)  lay;u vkSj fo?kVu izfr ,dkad nzO;eku vkSj izfr ijek.kq leku ÅtkZ nsrs gSaA  
 

E-5. lay;u vfHkfØ;k mPp rki ij lEHko gksrh gS] D;ksafd - 

 (A) mPp rki ij ijek.kq vk;fur gks tkrs gSaA  

 (B) mPp rki ij v.kq VwV tkrs gSaA  
 (C) mPp rki ij ukfHkd VwV tkrs gSaaA  
 (D) xfrt ÅtkZ bruh vf/kd gksxh fd og ukfHkdksa ds e/; çfrd"kZ.k dks lekIr djus ds fy, i;kZIr gSA 
 

E-6. fo[k.Mu vfHkfØ;k esa 236
92

U   117X + 117Y + n + n, X vkSj Y dh izfrU;wfDyvku vkSlr cU/ku ÅtkZ  

8.5 MeV gS tcfd 236U dh 7.6 MeV gSA yxHkx dqy mRlftZr ÅtkZ gksxh-   
 (A) 200 keV (B) 2 MeV (C) 200 MeV (D) 2000 MeV   
 

E-7. nzO;eku la[;k 200 okyk Hkkjh ukfHkd] nks NksVs VqdM+ksa 80 vkSj 120 æO;eku la[;k esa foHkkftr gks tkrk gSA ;fn 
iSr`d ijek.kq dh izfrU;wfDyvkWu cU/ku ÅtkZ 6.5 M eV gS vkSj iw=kh ukfHkd dh izfrU;wfDyvkWu cU/ku ÅtkZ 7 MeV 

vkSj 8 M eV gS] rc izR;sd fo?kVu esa eqDr ÅtkZ gksxh -  

 (A) 200 M eV (B)  220 M eV (C) 220 M eV (D) 180 M eV 
 

E-8.  1H2 + 1H3  0n1 + 2He4 lay;u fØ;k esa ;fn 20 MeV ÅtkZ mRlftZr ekusa] rks 1 MW 'kfDr ds vkxkeh lay;u 
fj;sDVj esa izfrfnu iz;qDr 1H2 dk nzO;eku yxHkx gS & 

 (A) 0.1 gm (B) 0.01 gm (C) 1 gm (D) 10 gm 
 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN ) 
 

1. dkWye-I esa fn;s x;s dFkuksa dks dkWye-II ls lqesfyr dfj;sA 

  dkWye-I   dkWye-II 

 (A) cus mRiknksa dk nzO;eku fudk; ds vkjfEHkd nzO;eku ls de gksxkA (P) -{k; esa        

 (B) izfrU;qfDyvkWu (nucleon) cU/ku ÅtkZ c<+rh gSA  (Q) -{k; esa 
 (C) nzO;eku la[;k (mass number) lajf{kr jgrh gSA  (R) ukfHkdh; fo[k.Mu esa 
 (D) vkos'k la[;k lajf{kr jgrh gSA  (S) ukfHkdh; lay;u esa  
 

2. dkWye-I esa izR;sd izØe (process) ?kfVr gksus ds Bhd igys o Bhd ckn fopkj dhft,A izkjfEHkd fudk; lHkh vU; 
oLrqvksa ls foyfxr gSA lHkh mRikn d.kksa (pkgs mldk fojke nzO;eku 'kwU; gh gks) dks fudk; esa ekusA dkWye-I esa 
fudk; dks dkWye-II esa muds laxr ifj.kke ls lqesfyr dfj,A 

  dkWye-I      dkWye-II 

 (A) ,d ;wjsfu;e ukfHkd tks fd izkjEHk esa fojke     (P) izksVkWuks dh la[;k c<+rh gSA 

  esa Fkk mldk fuEu vfHkfØ;k }kjk Lor% 

  jsfM;ks,fDVo {k; gksrk gS 238 234 4

92 90 2U Th He ...     

 (B) nks gkbMªkstu ukfHkdksa dh lay;u vfHkfØ;k    (Q) laosx lajf{kr jgrk gSA 

  1 1 2

1 1 1H H H .....     

 (C) U235 ukfHkd dk rkih; U;wVªkWu }kjk fo[k.Mu    (R) nzO;eku ÅtkZ esa :ikUrfjr gksrk gS 
  izkjEHk fd;k tkrk gS      ;k bldk O;qRØe (vice-versa) gksrk gS  

  1 235 144 89 1

0 92 56 36 0n U Ba Kr 3 n ...           

 (D)   
– {k; ¼_.kkRed chVk {k;½     (S) vkos'k lajf{kr jgrk gSA 
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3. dkWye  esa pkj HkkSfrd jkf'k;k¡ vafdr gSA muds eku dkWye  esa ;kn`PN Øe esa fn;s gSa –  

  dkWye    dkWye 

 (a) dejs ds rki ij gok ds v.kqvksa dh rkih; ÅtkZ   (e) 0.04 eV 

 (b) Hkkjh ukfHkd dh izfr U;wfDyvku cU/ku ÅtkZ   (f) 2 eV  

  (c) Xfdj.k QksVksu dh ÅtkZ   (g) 1 KeV  

 (d) n`'; izdk'k dh QksVksu ÅtkZ   (h) 7 MeV   

  vkSj  ds e/; lgh feyku gS :  

 (A) a  e, b  h, c  g, d  f  (B) a  e, b  g, c  f, d  h 

 (C) a  f, b  e, c  g, d  h (D) a  f, b  h, c  e, d  g 
 

 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

Hkkx - I :  dsoy ,d lgh fodYih izdkj (ONLY ONE OPTION CORRECT TYPE) 
 

1. vlR; dFkuksa dk p;u fdft,A  

 (A) ukfHkfd; cy nqcZy gksrk gS ;fn ukfHkd esa U;wVªkWu dh la[;k dh rqyuk esa izksVkWu dh la[;k dgh vf/kd gksA 

 (B) ukfHkfd; cy nqcZy gksrk gS ;fn ukfHkd esa izksVkWu dh la[;k dh rqyuk esa U;wVªkWu dh la[;k dgh vf/kd gksA 

 (C) 82 ls vf/kd ijkek.kfod nzO;eku okys ukfHkd fo?kVu dh izo`fr iznf'kZr djrs gSA  

 (D) ukfHkdh; cy cgqr izcy gksrk gS ;fn ukfHkd esa ukfHkdh; d.kksa dh la[;k cgqr vf/kd gksA 
 

2. fdlh fLFkj ukfHkd XA dh izfr U;wfDyvkWu cU/ku ÅtkZ 6 MeV gSA ;g xfrt ÅtkZ 2 MeV ls xfreku ,d U;wVªkWu 

dks vo'kksf"kr djrk gS vkSj 1 MeV ÅtkZ dk QksVkWu mRlftZr dj ewy voLFkk ij Y, esa cny tkrk gSA Y dh izfr 

U;wfDyvkWu cU/ku ÅtkZ (MeV esa) gS &  

 (A) 
(6A 1)

(A 1)




 (B) 
(6A 1)

(A 1)




 (C) 7 (D) 
7

6
 

 

3. 215At dh v)Zvk;q 100 s gSA blds ,d uewus dh jsfM;ks,fDVfoVh dks izkjfEHkd jsfM;ks,fDVfoVh dh 1/16th gksus esa 
le; yxsxk :    [JEE 2002 (Screening) 2  3, –1 = 6/90 ]  

 (A) 400 s (B) 6.3 s (C) 40 s (D) 300 s   
 

4. ,d eqDr U;wVªkWu izksVksu esa {k; gks tkrk gS ij ,d eqDr izksVkWu U;wVªkWu esa {k; ugha gksrk D;ksafd -  

 (A) U;wVªkWu ,d la;qDr d.k gS tks izksVkWu vkSj bysDVªkWu dk cuk gksrk gS] tcfd izksVkWu ,d ewyHkwr d.k gSA 

 (B) U;wVªkWu ,d vukosf'kr d.k gS tcfd izksVkWu ,d vkosf'kr d.k gSA  

 (C) U;wVªku dk fojke nzO;eku izksVkWu ls vf/kd gSA  
 (D) U;wVªkWu esa nqcZy cy yxrs gSa] tcfd izksVkWu esa ughaA  
 

5. fuEu dks lqesfyr djks &  
  dkWye   dkWye  
 (a) izdk'k oS|qrhdh izHkko   . QksVkWu  
 (b) rjax  . vko`fr 

 (c) X fdj.k  . K izxzg.k (capture) 

 (d) ukfHkd  V.  fdj.k  
 (A) a – , b – , c – , d – V (B) a – , b – , c – V, d –   

 (C) a – , b – , c – , d – V (D) buesa ls dksbZ ugha  
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6. izksVksu vkSj U235 o U238 ds ,dy vk;fur ijek.kqvksa dks ,d&,d djds ossx p;u djus okys midj.k }kjk le:i 

pqEcdh; {ks=k esa Hkstk tkrk gS A izksVkWu 10 mm f=kT;k dk v)Zo`Ùk cukrk gSA U235 o U238 ds e/; v)Zo`Ùk ij pDdj 

yxkus ds i'pkr~ nwjh gksxh -  
p

B

U-235U-238

 
 (A) 60 mm (B) 30 mm  (C) 2350 mm  (D) 2380 mm  
 

7. tc ,d ukfHkd esa ls ,d -d.k mRlftZr gksrk gS rks U;wVªkWu izksVªkWu dk vuqikr :  

 (A) ?kVrk gS  (B) c<+rk gS  (C) leku jgrk gS  (D) igys (A) fQj (B)    
 

8. 'kq) -lfØ; inkFkZ ds ,d uewus ij fopkj dhft, & 

 (A) lHkh mRlftZr -d.kksa dh leku ÅtkZ gksxhA   

 (B) izkjEHk esa -d.k ukfHkd esa fo|eku gksrs gSa rFkk {k; ds le; mRlftZr gksrs gSaA  

 (C) -{k; esa mRlftZr ,aVh-U;wVªhuksa dk fojke nzO;eku 'kwU; gksrk gS vkSj blfy, mldk laosx Hkh 'kwU; gksrk gSA  

 (D) lfØ; ukfHkd -{k; ds ckn vius fdlh leHkkfjd esa cny tkrk gSA  
 

9. nks leHkkfjd 64
29Cu vkSj 64

30Zn  ds  nzO;eku 63.9298 u vkSj 63.9292 u gSA blls ;g fu"d"kZ fudkyk tk ldrk 

gS fd :    [IIT - 1997] 

 (A) nksuksa leHkkfjd fLFkj ¼LFkk;h½ gSA  

 (B) 64Zn jsfM;ks,fDVo gS vkSj -{k; }kjk 64Cu esa ifjofrZr gksrk gSA  

 (C) 64Cu jsfM;ks,fDVo gS vkSj -{k; }kjk 64Zn esa ifjofrZr gksrk gSA  

 (D) 64Cu jsfM;ks,fDVo gS vkSj -{k; }kjk 64Zn esa ifjofrZr gksrk gSA    
 

10. ,d –{k; esa &d.k  dh xfrt ÅtkZ 48 Mev gS rFkk vfHkfØ;k dk Q eku 50 Mev gSA iSr`d ukfHkd dh nzO;eku 

la[;k gS ¼ ekuk iq=kh ukfHkd ewy voLFkk esa gSA½  

 (A) 96 (B) 100 (C) 104               (D) buesa ls dksbZ ugha 
 

11. Vªsu esa j[ks ,d eqDr 238U }kjk -d.k mRlftZr fd;k tkrk gSA tc Vªsu :dh gqbZ gS rFkk ;wjsfu;e ukfHkd {kf;r 

gksrk gS rks ,d ;k=kh us ekik fd -d.k vkSj çfrf{kIr ukfHkd ds chp ' t ' le; esa nwjh x gks tkrh gSA vxj {k; 

fu;r pky ls pyrh gqbZ Vªsu esa gqvk gks rks 't' le; esa gh nksuksa ds chp dh nwjh ;k=kh }kjk D;k ekih tk,xh -  

 (A) x + t (B) x - t (C) x   

 (D) Vªsu dh fn'kk ij fuHkZj djsxh   
 

12. 220 nzO;eku la[;k ds ,d fLFkj ukfHkd us ,d -d.k dk mRltZu fd;kA vxj vfHkfØ;k dk Q eku 5.5 MeV, gS rks 

-d.k dh xfrt ÅtkZ gksxh -    [JEE 2003 (Screening) 3,–1/84] 

 (A) 4.4 MeV (B) 5.4 MeV (C) 5.6 MeV (D) 6.5 MeV 
 

13. ,d vkosf'kr la/kkfj=k ftldh /kkfjrk 'C' gS, dks ,d  R izfrjks/kd }kjk vukosf'kr fd;k tkrk gSA ,d jsfM;ks,fDVo 

uewuk vkSlr vk;q ls {k; djrk gSA 'R' dk og eku Kkr djsa ftlds fy, la/kkfj=k esa lafpr fLFkj oS|qr fLFkfrt 

ÅtkZ dk jsfM;ks,fDVo uewus dh lfØ;rk ds lkFk vuqikr le; ij fuHkZj ugh djsaA  

 (A)  
C


 (B) 

2

C


 (C) 

2C


 (D) 

3

2C
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14. t = 0 ij dqN jsfM;ks,fDVo xSl dks ,d cUn crZu esa Mkyk x;kA T le; i'pkr~ blh xSl dh FkksM+h vksj ek=kk Mkyh 
xbZA buesa lfØ;rk A ds fy, log A vkSj t ds e/; n'kkZ;k x;k dkSulk xzkQ lcls lgh gS -  

 (A)   (B)   

 (C)  (D)     

 (E)   

15. ,d jsfM;ks,fDVo inkFkZ ds ,d uewus dk nzO;eku m gS, {k;kad , vkSj vk.kfod Hkkj M gSA vkoksxknzks fu;rkad = NAA 

bldh izkjfEHkd lfØ;rk gS -   

 (A) m (B) 
m

M


 (C)  AmN

M


 (D) mNAe 

 

16. A vkSj B nks jsfM;ks,fDVo inkFkks± esa izkjEHk esa cjkcj la[;k esa jsfM;ks,fDVo ijek.kq FksA A dh v)Zvk;q  1 ?kaVk vkSj  
B dh v)Zvk;q 2 ?kaVs gSA 2 ?kaVs i'pkr~ A vkSj B ds fo?kVu dh nj dk vuqikr gksxk :  

 (A) 1 : 2 (B) 2 : 1 (C) 1 : 1 (D) 1 : 4 
 

17. P rFkk Q jsfM;ksa lfØ; inkFkZ ds nks ,d leku (leku inkFkZ rFkk leku ek=kk izkjEHk esa) uewus gS rFkk budk 
ek/;dky T gSA ifj{k.k ds le; budh lfØ;rk Øe'k% AP rFkk AQ ik;h tkrh gSA vxj P, Q dh vis{kk vf/kd 
iqjkuk gS rks mudh vk;q esa vUrj gksxk :  

 (A) T n P

Q

A

A

 
 
 

 (B) T n Q

P

A

A

 
 
 

 (C) 
1

T
n P

Q

A

A

 
 
 

  (D) T P

Q

A

A

 
 
 

 

 

18. fdlh {k.k ,d jsfM;ks&,fDVo rRo ds N ijek.kq n vYQk d.k izfr lsd.M mRlftZr djrs gks rks rRo dh v)Zvk;q gS& 

 (A) 
n

N
sec. (B) 1.44 

n

N
 sec. (C) 0.69 

n

N
 sec. (D) 0.69

N

n
  sec. 

 

19. VªkWbfV;e  (v)Zvk;q 12.5 o"kZ) ds dkj.k ,d rjy ds izkphu izfrn'kZ dh lfØ;rk orZeku esa [kjhnh xbZ cksry ftl 
ij lkr o"kZ iqjkuk fy[kk gS] dh lfØ;rk dh yxHkx 3% gSA izfrn'kZ fdl o"kZ cuk;k x;k FkkA 

 (A) 70 o"kZ iwoZ  (B) 220 o"kZ iwoZ (C) 420 o"kZ iwoZ (D) 300 o"kZ iwoZ 
 

20.          A 1  B 2  C 

 t = 0 ij N0                   0            0  

 t        N1                 N2         N3 

 mijksDr jsfM;ks/kehZ {k; esa C LFkk;h ukfHkd gSA rc &     
 (A) A ds {k; dh nj igys c<+sxh rFkk ckn esa ?kVsxhA 

 (B) B ds ukfHkdksa dh la[;k igys c<+sxh rFkk ckn esa ?kVsxhA 

 (C) ;fn 2 > 1 gS] rks B dh lfØ;rk,  A dh lfØ;rk ls ges'kk T;knk gksxhA 

 (D) ;fn 1 >> 2 gS, rks  C ds ukfHkdksa dh la[;k ges'kk B ds ukfHkdksa dh la[;k ls de gksxhA 
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21. t le; vUrjky ds i'pkr jsfM;kslafØ; izfrn'kZ dk 90% 'ks"k jg tkrk gS rks izkjfEHkd uewus dk og izfr'kr tks  
2t le;kUrjky esa fo?kfVr gks tk;sxk    [OLYMPIAD 2011] 

 (A) 38% (B) 19% (C) 9% (D) 62% 
 

22. fdlh fn, x, lzksr ls mRlftZr xkek fofdj.kksa dh rhozrk gSA 36 mm  eksVh ySM dh 'khV ls xqtjus ij ;g rhozrk 
?kVdj 1/8 jg tkrh gSA ySM 'khV dh og eksVkbZ tks rhozrk dks ?kVkdj 1/2 dj nsxh] og gS : 

 (A) 6 mm (B) 9 mm (C) 18 mm (D) 12 mm 
 

23._ ,d jsfM;ks/kehZ ijek.kq ds ukfHkd ds vlyh la[;k dk va'k ,d 10 fnuksa dh ek/; vk;q j[krk gSA ikaposa fnu ds 
nkSjku mldk {k; gS &        [Olympiad (State-1) 2017] 

 (A) 0.15   (B) 0.30   (C) 0.045  (D) 0.064 
 

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½ 
 

1.  d.k mRlftZr djus okys ,d fcUnq L=kksr rFkk L=kksr ls ,d ehVj nwj fLFkr a = 1cm2 {ks=kQy ds vfHkxzkgd ij 

fopkj djrs gSA vfHkxzkgd bl ij fxjus okys -d.k dks vkysf[kr djrk gSSA vxj lzksr esa N0= 3.0 × 1016 lfØ; 

ukfHkd gS vkSj vfHkxzkgd }kjk ukih xbZ nj A = 50000 counts/second gSA ;g ekuks fd lzksr gj fn'kk esa ,d 

leku  d.kksa dk mRltZu djrk gS vkSj lHkh  d.k vfHkxzkgd dh f[kM+dh ij yxHkx yEcor~ fxjsaxs ;fn {k;kad dk 

eku 3n × 10–(n+1) gS] rks n dk eku Kkr dhft,A    
 

2. ;wjsfu;e ds ,d v;Ld esa U-238 vkSj Pb-206 dk vuqikr (la[;k dk) 3 gSA ;g ekurs gq, fd blesa fo|eku lEiw.kZ 

ysM U-238 dk vafre LFkkbZ mRikn gSA ;fn v;Ld dh vk;q 1.868 × 10n o"kZ gS rks n dk eku Kkr djksA  

(U-238 dh v)Zvk;q 4.5 × 109 o"kZ ysaA (n 4/3 = 0.2876))  [IIT - 1997]    
 

3. jsfM;ksU;wDykbZM  Bi210 dk {k; bl J`a[kyk }kjk gqvk 210 210 206

1 2

Bi P o   Pb
    
 

{k; {k;
 (LFkkbZ), tgk¡ {k;kad gS  

1 = 1.6 × 106 s1, T1/2 5 fnu, 2 = 5.8 × 108 s1, T1/2 4.6 ekgA 1 mg nzO;eku ds Bi210 ds uewus dh 

lfØ;rk mlds fuekZ.k ds 1 ekg i'pkr~  11x
10

5
  gS] rks x Kkr djsaA 

1

4.62


 = 0.86 dk mi;ksx djsaA 

 

4. fdlh uewus esa nks leLFkkfud A150 rFkk B gS ftudk nzO;eku Øe'k% 50 g vkSj 30 g gSA A jsfM;ks,fDVo vkSj B LFkkbZ 
gSA A,  d.k dks mRlftZr dj A' esa {kf;r gks tkrk gSA A dh v)Zvk;q 2 hrs gSA 4 ?kaVs ckn uewus dk dqy nzO;eku 
yxHkx 4n × 10–n kg gS, rks n Kkr djsaA  

 

5. ,d jsfM;ksukfHkd ftldh v)Zvk;q T = 693.1 fnu gS] vkSlr xfrt ÅtkZ E = 8.4 × 10–14 twy ds -d.kksa dks 
mRlftZr djrk gSA bl jsfM;ksukfHkd dks ,d e'khu ds L=kksr ds :i esa ç;qDr fd;k tkrk gS tks  = 12.6% n{krk 
dh fo|qr ÅtkZ mRiUu djrh gSA çkjfEHkd nj P = 441 KW ij fo|qr ÅtkZ mRiUu djus ds fy, vko';d ukfHkdksa 

ds eksyks dh la[;k n × 10m gS] rks 
n

m
 dk eku Kkr djksA (loge 2 = 0.6931, NA = 6.023 × 1023) 

 
 

6. U;wVªkWu xfrt ÅtkZ 0.0327 eV ls xfr dj jgs gSA ;fn U;wVªkWu dh v/kZvk;q 700 lSd.M gSA ;fn 10 m nwjh r; 
djus ds igys {kf;r U;wVªkWuksa dk va'k 3.90 × 10–n  gS] rks n fdruk gksxkA   [JEE 1986; 6M] 

 

7. ,d can ckWDl esa j[kk ,d v;Ld Hkkj ds vuqlkj leku :i ls /kkrq A rFkk B eas leku Hkkx esa foHkkftr gSA nksuksa 
/kkrq A RkFkk B jsfM;ks,fDVo gSA mudh v)Zvk;q Øe'k% 12  o"kZ rFkk 8 o"kZ gS, tc ckWDl [kksyk tkrk gS] rks 0.53 kg,  

A rFkk 2.20 kg, B izkIr gksrk gSA v;Ld dh vk;q M ×10 + n gS, rks M – n crk;sa A 
 

8. 40K dh v)Zvk;q T = 1.30 × 109 o"kZ gSA 'kq) KCl ds ,d  m = 1.00g dk uewuk c = 480 dkmUV/lsd.M+ nsrk gSA ;fn 

izkÑfrd iksVsf'k;e esa 40K (ijek.kq dh la[;kvksa ds inksa esa mifLFkr 40K dk Hkkx) dh çfr'kr lkis{k vf/kdrk ¼ek=kk 
esa½ dk eku n × 10–2 % gS] rc n dk eku Kkr djksA KCl dk vkf.od Hkkj M = 74.5, vkoksxknzks la[;k  
NA = 6.02 × 1023, 1y = 3.15 × 107 s gSA   
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9. lay;u vfHkfØ;k ij fopkj dhft,A 4He + 4He = 8Be bl vfHkfØ;k ds fy, Q- eku – (90 + n) KeV rks n Kkr 

djksA vxj 1 amu = 
2

930

c
MeV gSA  Be dk ijek.kq Hkkj 8.0053 u vkSj 4He dk 4.0026 u gSA   

 

10. 235

92 U ukfHkd ds U;wVªkWu }kjk fo?kVu esa yxHkx 185 MeV mi;ksxh ÅtkZ mRlftZr gksrh gSA ,d ukfHkdh; HkV~Vh 

ftlesa 235

92 U  bZa/ku ds :i esa iz;ksx gksrk gS] 100 MW 'kfDr dk yxkrj mRiknu djus ds fy, 1 Kg ;wjsfu;e  
235

92 U , n fnuksa esa [kpZ gksrh gS, rks [n] Kkr djsA  [n] = mPpre iw.kkZd n gSA 
 

11. A + B  C  ,d ukfHkdh; vfHkfØ;k gSA ukfHkd A tks fd xfrt ÅtkZ 5 MeV ls xfreku gS, ukfHkd B tks fd xfrt 
ÅtkZ 3 MeV ls xfreku gS] ls VDdj djrk gS vkSj mÙksftr voLFkk okyk ukfHkd ‘C’ cukrk gSA ukfHkd ‘C’  cuus dh 
rqjUr ckn bldh xfrt ÅtkZ E MeV gS rks [E] Kkr djks\ ;fn ;g mÙksftr voLFkk esa 10 MeV dh ÅtkZ okyh 
fLFkfr esa gSA ;gk¡ Øe'k% A, B rFkk C dk nzO;eku Øe'k% 25.0, 10.0, 34.995 amu gSA (1 amu = 930 MeV/c2) [E] 

mPpre iw.kkZd E gSA 
 

12. 16

8 O  dh izfrU;wfDy;kWu ca/ku ÅtkZ 7.97 MeV  gS rFkk 17

8 O  dh 7.75 MeV gSA 17

8 O  ls U;wVªkWu dks gVkus ds fy, 

vko';d ÅtkZ 0.423 × 10n MeV gS] rks n Kkr djksA  
 

13.  ,d o eslkWu d.k fojke esa j[kk gqvk gSA vpkud nks cjkcj ÅtkZ okys QksVkWuksa esa foHkDr gks tkrk gSA QksVkWuksa dh 
rjaxnS/;Z 1.8 × 10–n (ehVj esa) gS rks n/2 dk eku crk, (o dk nzO;eku 135 MeV/c2 gSA)  

 

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj 
 

1. ;fn ,d ukfHkd A

Z x ,d -d.k o blds ckn ,d _.kkRed -d.k mRlftZr djrk gS rks fuEu esa ls dkSulk 

vfHkfoU;kl mRikn ¼iq=kh½ ukfHkd dk gksxk \ 

 (A) A  4 U;qfDyvkWu ¼ukfHkd d.k½  (B) 4 U;qfDyvkWu 

 (C) A  Z  3 U;qVªku  (D) Z  2 izksVku 

 

2. ,d Hkkjh LFkk;h ukfHkd dk N/Z vuqikr vf/kd gksrk gS] D;ksafd -  

 (A) izksVksu ls U;wVªkWu Hkkjh gksrk gSA  

 (B) U;wVªkWu ,d vLFkkbZ d.k gSA  

 (C) U;wVªkWu fo|qrh; izfrd"kZ.k mRiUu ugha djrk gSA  

 (D) ukfHkdh; cyksa dh vis{kk dwyke cy dh ijkl vf/kd gksrh gSA     
 

3. 1 xzke nzO;eku dk U238 dk uewuk 1.24 x 104 d.k izfr lSd.M dh nj ls -d.k mRlftZr djrk gS  (NA = 6.023 × 1023) 

 (A) bl U;wfDyvkWbM dh v)Zvk;q 4.5 × 109 o"kZ gS  (B) bl U;wfDyvkWbM dh v)Zvk;q 9 × 109 o"kZ gS  
 (C) blds uewus dh lfØ;rk 2.48 × 104 d.k/lsd.M  (D) blds uewus dh lfØ;rk 1.24 × 104 d.k/lsd.M  
 

4. ,d 7N14 ukfHkd ,d U;wVªkWu xzg.k djds LFkk;h voLFkk esa 3Li7 fyfFk;e ukfHkd esa ifjofrZr gksrk gSA blesa og 
mRlftZr djrk gS -   

 (A) 4 izksVksu vkSj 4 U;wVªkWu   (B) 5 izksVksu vkSj 1 – d.k   
 (C) 2  d.k vkSj 2  d.k   (D) 1  d.k, 4 izksVksu vkSj 2 – d.k  
 

5. ,d jsfM+;ks,fDVo inkFkZ dk {k;kad 0.173 (o"kZ)–1 gSA vr% 
 (A) jsfM;ks,fDVo inkFkZ dk yxHkx 63%, (1/0.173) o"kksZa esa {k; gks tk;sxkA 

 (B) jsfM;ks,fDVo inkFkZ dh v/kZ&vk;q (1/0.173) o"kZ gSA 

 (C) yxHkx 8 o"kksZa ds ckn jsfM+;ks,fDVo inkFkZ dk ,d pkSFkkbZ Hkkx cpk jg tk;sxkA 

 (D) ,d vkSlr vk;q esa vk/ks inkFkZ {k; gks tk,xsaA 
 n2 = 0.692 mi;ksx djs  
 

6. vxj mp izksVksu dk nzO;eku gS, mn U;qVªkWu dk nzO;eku gS, 20

10 Ne ds ukfHkd dk nzO;eku M1 gS  rFkk 40

20 Ca ds ukfHkd 

dk nzO;eku M2  gS rks -     [JEE 1998, 2] 

 (A) M2 = 2M1 (B) M2 > 2M1 (C) M2 < 2M1  (D) M1 < 10 (mn + mp)  
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7. jsfM;ks,fDVo rRo A ds ukfHkd fu;r nj ls mRiUu gksrs gSaA rRo dk {k;kad gSA t = 0, ij rRo ds ukfHkdksa dh 
la[;k N0 gS     [IIT - 1998] 

 (A)  fdlh le; 't' ij 'A' ds ukfHkdksa dh la[;k N = 
1


[ – ( – N0) e–t] gSA 

 (B)  fdlh le; 't' ij 'A' ds ukfHkdksa dh la[;k N = 
1


[( – N0) e–t ] gSA  

 (C)  vxj  = 2N0, gS] rks A ds ukfHkdks dh lhekUr (t  ) la[;k dk eku 2N0 gksxkA 
 (D) vxj  = 2N0, gS] rks A dh ,d v)Zvk;q ds i'pkr 'A; ds ukfHkdks dh la[;k N0/2 gksxkA 
 

Hkkx - IV : vuqPNsn (COMPREHENSION) 

vuqPNsn-1   

 esXuht y{; ij M~;wVªkWuksa dh ckSNkj (bombarding) ls lkbDyksVªkWu (cyclotron) esa jsfM;ks/kehZ ukfHkd 56Mn dk fu;r 
nj P ls mRiknu gksrk gSA 56Mn dk v/kZ vk;q&dky (half life time) 2.5 ?k.Vs rFkk y{; esa dsoy esXuht leLFkkfud 
(Isotope) 55Mn LFkk;h ukfHkd gS rFkk bldh la[;k vf/kd gSA vfHkfØ;k tks 56Mn mRiUu djrh gS] fuEu gSA 

  55Mn + d  56Mn + p 

 yEcs le; rd ckSNkj djus ds ckn y{; 56Mn dh lfØ;rk  13.86 × 1010 s–1 fu;r gks tkrh gSA (n2 = 0.693; 

vkoxzknksa la[;k = 6 × 1023; ijek.kq nzO;eku 56Mn = 56 xzke/eksy)  
 

1. fdl fu;r nj P ls lkbDyksVªkWu (cyclotron) esa ls 56Mn ukfHkd] ckSNkj ds nkSjku mRiUu gksrs gS & 

 (A) 2 × 1011 ukfHkd/lS- (B) 13.86 × 1010 ukfHkd/lS- (C) 9.6 × 1010 ukfHkd/lS-   (D) 6.93 × 1010 ukfHkd/lS- 
 

2. 56Mn dh lfØ;rk fu;r gks tkus ds ckn] y{; esa mifLFkr 56Mn ukfHkdksa dh la[;k gksxh & 

 (A) 5 × 1011 (B) 20 × 1011 (C) 1.2 × 1014  (D) 1.8 × 1015  
 

3. vf/kd le; rd ckSNkj djus ij y{; esa mifLFkr 56Mn ukfHkdks dh la[;k fuHkZj djrh gSA 

 (a) izkjfEHkd fLFkfr ij mifLFkr 56Mn ds ukfHkdks dh la[;k ij 

 (b) 56Mn ds v/kZ vk;qdky ij 

 (c) mRiUu gksus dh fu;r nj P ij 

 (A) (a), (b) rFkk (c) lHkh lgh gSA (B) dsoy (a) rFkk (b) lgh gSA 

 (C) dsoy (b) rFkk (c) lgh gSA (D) dsoy (a) rFkk (c) lgh gSA 
 

vuqPNsn-2  

 fuEu ukfHkdh; {k; lehdj.k dks voyksfdr djas& (izkjEHk esa 236U92 fojkekoLFkk esa gS) 236

92 U    232

90 Th  + X 
 

4. bl ukfHkdh; {k; esa] fuEu esa ls lgh dFku dk p;u djks :  

 (A) ukfHkd X fLFkj gks ldrk gSA     

 (B)  232

90 Th  ukfHkd] mÙksftr voLFkk esa gks ldrk gSA  

 (C) X ds ikl xfrt ÅtkZ gks ldrh gS] ysfdu 232

90 Th  fLFkj jgsxkA  

 (D) Q dk eku mc2  gksxk tgk¡ m  ( 236

92 U  vkSj 232

90 Th dk) nzO;eku vUrj gS vkSj c izdk'k dh pky gS  
 

5. ;fn ;wjsfu;e ukfHkd vius {k; ls iwoZ fojkekoLFkk esa gS] rks ifj.kkeh ukfHkd ds fy;s dkSu&lk dFku lR; gksxk& 

 (A) mudh xfrt ÅtkZ;as leku gksxh] ijUrq Fkksfj;e ukfHkd dk laosx vf/kd gksxk A 

 (B) mudh xfrt ÅtkZ;as rFkk laosx dk ifjek.k leku gksaxsA  

 (C) muds laosx dk ifjek.k leku gS] ijUrq Fkksfj;e ukfHkd dh xfrt ÅtkZ vf/kd gksxh A  
 (D) muds laosxks dk ifjek.k leku gS] ijUrq X dh xfrt ÅtkZ vf/kd gksxh A  
 

6. fuEu ijek.kq nzO;eku vkSj ifjorZu xq.kkad fn;s gS&  

 236

92 U  = 236.045 562 u ;  232

90 Th  = 232.038054 u ; 

 1

0n  = 1.008665 u ; 1

1p  = 1.007277 u ;  4

2He  = 4.002603 u rFkk 1 u = 1.5 × 10–10 J 

 bl {k; esa mRlftZr ÅtkZ dk eku gksxk ? 

 (A) 3.5 × 10–8 J (B) 4.6 × 10–12 J (C) 6.0 × 10–10 J (D) 7.4 × 10–13 J 
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 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS - 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

1. jsfM;ks,fDVo inkFkZ 'A' dh v)Zvk;q  4 fnu gSA ukfHkd ds nks v)Zvk;q esa {k; gksus dh izkf;drk gksxh -   

      [JEE 2006 3/184] 

 (A) 
1

4
  (B) 

3

4
  (C) 

1

2
 (D) 1 

 

2. feyku dhft,           [JEE 2006 5/184] 

 dkWye 1     dkWye 2 

 (A) ukfHkdh; fo?kVu    (p) dqN inkFkZ dk ÅtkZ esa :ikUrj.k  

 (B) ukfHkdh; lay;u    (q) de ijek.kq Øekad ds  ukfHkdks ds fy, laHko gS  

 (C)  - {k;   (r) T;knk ijek.kq Øekad ds ukfHkdks ds fy, laHko gS  

 (D) Å"ek{ksih ukfHkdh; vfHkfØ;k   (s) dsoy nqcZy ukfHkdh; cyks }kjk mRiUu gksrk gSA 
 

3. uhps fn;s x;s fodYiksa esa E ,d ukfHkd dh fojke nzO;eku ÅtkZ rFkk n ,d U;wVªkWu dks fu:fir djrk gSA lgh 

fodYi gS:    [IIT-JEE 2007' 3/81] 

 (A) E  236

92 U  > E  I137

53  + E  97

39 Y  + 2E(n) (B) E  236

92 U < E  I137

53  + E  97

39 Y  + 2E(n) 

 (C) E  236

92 U < E  140

56 Ba  +  94

36Kr  + 2E(n) (D) E  236

92 U  = E  140

56 Ba  + E  94

36 Kr  + 2E(n) 

 

4. dkWye  esa dqN fu;e / çfØ;k,¡ nh xbZ gSA bUgsa dkWye  esa nh x;h HkkSfrd ifj?kVukvksa ls lqesy djk;sa rFkk vius 
mÙkj dks ORS esa fn;s x;s 4 × 4 eSfVªDl ds mfpr cqYyksa dks dkyk djds n'kkZ;saA   [IIT-JEE 2007' 6/81] 

  dkWye     dkWye   
 (A) nks ijekf.kod ÅtkZ Lrjksa ds chp laØe.kA   (p)  vfHkykf{k.kd X–fdj.ksaA 

 (B) inkFkksZ ls bysDVªkWuksa dk mRltZu  (q)   izdk'k fo|qr çHkkoA 
 (C) ekslys dk fu;eA   (r)  gkbMªkstu LisDVªeA 

 (D)  QksVkWu ÅtkZ dk bysDVªkWu dh xfrt ÅtkZ esa ifjorZuA  (s)  -fo?kVuA 
 

5*. eku ysa fd izfr U;wfDy;kWu ukfHkfd; ca/ku&ÅtkZ (B/A) cuke nzO;eku la[;k 
(A) uhps n'kkZ;s fp=k ds vuqlkj gSA bl xzkQ dk mi;ksx djrs gq;s lgh mÙkjksa 
dk pquko djsaA fp=k :       [JEE  2008, 4/163] 

 (A) nks ukfHkdksa ds lay;u (Fusion) esa] ftudh nzO;eku la[;k 1 < A < 50 ds 
chp esa gS] ÅtkZ dk mRltZu (release) gksxk 

 (B) nks ukfHkdksa ds lay;u esa] ftudh nzO;eku la[;k 51 < A < 100 ds chp eas 
gS] ÅtkZ dk mRltZu gksxk  

0
100 200 A

2

4

6

8

B/A

 

 (C) ,d ukfHkd] ftldh nzO;eku la[;k 100 < A < 200 ds chp esa gS] ds nks leku Hkkxksa esa fo[kaMu ij ÅtkZ dk 
mRltZu gksxkA 

 (D) ,d ukfHkd] ftldh nzO;eku la[;k 200 < A < 260 ds chp eas gS] ds nks leku Hkkxksa esas fo[kaMu ij ÅtkZ dk 
mRltZu gksxk 

6. ,d jsfM;ks/kehZ uewus S1 (ftldh lfØ;rk 5Ci gS) esa ukfHkdksa dh la[;k ,d nwljs jsfM;ks/kehZ uewus S2 (ftldh 
lfØ;rk 10Ci gS) ls nks xquh gSA S1 rFkk S2 dh v/kZ&vk;q fuEu gks ldrh gSA  [JEE  2008,  3/163] 

 (A) Øe'k% 20 o"kZ vkSj 5 o"kZ (B) Øe'k% 20 o"kZ vkSj 10 o"kZ 
 (C) nksauks dh 10 o"kZ  (D) nksauks dh  5 o"kZ 
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ç'u 7 ls 9 ds fy, vuqPNsn 

 oSKkfud dM+h esgur ls ukfHkdh; lay;u fj,DVj fodflr djus esa yxs gSA Hkkjh gkbMªkstu ukfHkd 2

1 H , ftls 

M~;wVªksu dgrs gS vkSj D ls n'kkZrs gS] lay;u&fj,DVj ds fy, lEHkkouk ds :i esa lkspk tk ldrk gSA D-D vfHkfØ;k 

gS:  2 2 3

1 1 2H H He n   ÅtkZ A lay;u&fj,DVj ds dksj esa Hkkjh gkbMªkstu xSl] M~;wVªksu ukfHkdksa vkSj bysDVªksuksa esa 

iw.kZr;k vk;fur gks tkrh gSA bu 2

1 H  ukfHkdksa vkSj bysDVªkWuksa ds lewg dks IykTek dgrs gSA fj,DVj dksj esa ukfHkd 

;kn`fPNd (random) xfr djrs gS vkSj ;nk&dnk brus ikl vk tkrs gS fd ukfHkdh; lay;u gks ldsA lkekU;r;k] 
fj,DVj dksj es rkieku cgqr vf/kd gksrk gS] vkSj bl dkj.k fdlh Hkh inkFkZ dh nhokj bl IykTek dks vius vUnj 
ifjlhfer j[kus esa l{ke ugha gks ikrhA blfy;s fo'ks"k rduhdksa dk ç;ksx djds bl IykTek dks dqN le; rd 
ifjlhfer fd;k tkrk gS] blls igys fd d.k dksj ls nwj pys tk;saA ;fn n M~;wVªksuksa dk ?kuRo (la[;k@vk;ru) gks 
rFkk t0 ifjlheu le; gks rks nt0 dks yklu uEcj (Lawson number) dgrs gSA ,d ekud ds vuqlkj fdlh fj,DVj 
dks lQy djus ds fy, yklu uEcj dk eku 5×1014 s/cm3 ls vf/kd gksuk pkfg,A uhps fn;s x;s fLFkjkadksa dk ç;ksx 

vkids fy;s mi;ksxh gks ldrk gSA cksYV~leku fu;rkad: k = 8.6×10–5 eV/K ; 
2

0

e

4
= 1.44 × 10–9 eVm. 

7. ukfHkdh; lay;u&fj,DVj dksj esa xSl ls IykTek cuus dk dkj.k gS  
 (A) M~;wVªksuksa ds chp yx jgk çcy ukfHkdh; cy (B) M~;wVªksuksa ds chp yx jgk dwyke (Coulomb) cy 

 (C) M~;wVªksu–bysDVªksu ;qXe ds chp yx jgk dwykWe (Coulomb) cy 

 (D) fj,DVj dksj esa cuk gqvk cgqr vf/kd rkieku 
 

8. eku ysa fd lay;u fj,DVj dksj esa] ftldk rkieku T gS] nks M~;wVªksu ,d nwljs dh rjQ c<+ jgs gS] çR;sd dh xfrt 
ÅtkZ 1.5 kT gS, vkSj mudh vkilh nwjh bruh T;knk gS fd muds chp dwykWe (Coulomb) fLFkfrt ÅtkZ dks ux.; eku 
ldrs gSA dksj esa mifLFkr nwljs d.kksa ds lkFk bu nksauks dh fdlh çdkj dh vkilh fØ;k dks Hkh ux.; eku ldrs gSA 
;s M~;wVªksu 4 × 10–15 m dh nwjh rd igq¡p ik;s blds fy, vko';d U;wure rkieku T fdl vUrjky esa gksxkA 

 (A) 1.0 × 109 K < T < 2.0 × 109 K (B) 2.0 × 109 K < T < 3.0 × 109 K 
 (C) 3.0 × 109 K < T < 4.0 × 109 K (D) 4.0 × 109 K < T < 5.0 × 109 K 
 

9. D-D vfHkfØ;k ds ç;ksx ls cu ldus okys lay;u fj,DVjksa ds pkj laHkkfor çk:iksa ds fy, dh xbZ x.kuk ds ifj.kke 
uhps fn;s x;s gSA yklu ekud ds vuqlkj bu pkjksa esa ls dkSu lQyrk dk lcls l'kDr çk:i gS \ 

 (A) M~;wVªksu ?kuRo = 2.0 × 1012 cm–3, ifjlheu le; = 5.0 × 10–3 s 

 (B) M~;wVªksu ?kuRo = 8.0 × 1014 cm–3, ifjlheu le; = 9.0 × 10–1 s 

 (C) M~;wVªksu ?kuRo = 4.0 × 1023 cm–3, ifjlheu le; = 1.0 × 10–11 s 

 (D) M~;wVªksu ?kuRo= 1.0 × 1024 cm–3, ifjlheu le; = 4.0 × 10–12 s 
 

10. dkWye II esa dqN fudk; fn;s x;s gS tks fdlh çØe ls xqtjrs gSA dkWye I çØe esa gks ldus okys lEHko cnykoksa dks 
n'kkZrk gSA dkWye-I esa fn;s x;s oDrO;ksa dks dkWye II ds mfpr çØeksa ls feykb,A  [JEE  2009,8/160] 

           dkWye -I          dkWye -II 

(A) fudk; dh ÅtkZ c<+rh gS (p) fudk;: la/kkfj=k (capacitor), vkjEHk esa vkos'k jfgr 
çØe: fudk; dks cSVjh ls tksM+k tkrk gS 

(B) fudk; dks ;kaf=kd ÅtkZ çnku dh tkrh gS] tks 
fudk; ds fgLlksa dh ;kn`fPNd xfr (random 

motion) dh ÅtkZ esa cny tkrh gSA 

(q) fudk;: :)ks"e (adiabatic) ik=k esa j[kh xSl] ik=k esa 
:)ks"e fiLVu yxk gSA çØe: fiLVu }kjk xSl dks 
nck;k tkrk gSA 

(C) fudk; dh vkUrfjd ÅtkZ mldh ;kaf=kd 

ÅtkZ esa cny tkrh gSA 

(r) fudk;: n`<+ ik=k esa j[kh xSl çØe: B.Ms ckgjh 
okrkoj.k ds dkj.k xSl B.Mh gks jgh gSA 

(D) fudk; dk nzO;eku ?kVrk gS (s) fudk;: ,d Hkkjh ukfHkd] vkjEHk esa fLFkj voLFkk esa 
çØe: ukfHkd nks yxHkx cjkcj nzO;eku esa fo[kf.Mr 
gksrk gS vkSj dqN U;wVªksu mRlftZr gksrk gSA 

  (t) fudk;: ,d çfrjks/k (resistive) rkj dk ywi çØe: 

ywi dks le; ds lkFk cny jgs pqEcdh; {ks=k (tks 
ywi ds ry ds yEcor~ gS) esa j[kk tkrk gS 
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11. jsfM;ks/kehZ rRo dh v/kZvk;q Kkr djus ds fy;s ,d Nk=k 
dN(t)

n
dt

 dk t ds lkFk xzkQ cukrk gSA ;gk¡ 
dN(t)

dt
 

jsfM;ks/kehZ {k; dh  t le; ij nj gSA ;fn 4.16 lkyksa ds ckn bl jsfM;ks/kehZ inkFkZ ds ukfHkdksa dh la[;k p ?kVd ls 
de gks tkrh gS] p dk eku crkb;sA   [JEE  2010, 3/163]  

 
 

12. ,d rktk rS;kj fd;s x;s jsfM;ks,fDVo uewus] ftldh ek/;&vk;q 109 s gS] dh ,fDVfoVh 1010 fo?kVu çfrlsdaaM 

(disintegrations per second) gSA lEcaf/kr jsfM;ks&vkblksVksi ijek.kq dk Hkkj 10–25 kg gSA jsfM;ks,fDVo uewus dk 

mg esa Hkkj gS     [IIT-JEE 2011; 4/160] 
 

13. ,d izksVksu dks lh/ks ,d ukfHkd (Q = 120 e, tgk¡ e bysDVªksfud vkos'k gS½ dh vksj cgqr nwj ls nkxk tkrk gSA ;g izksVkWu 

ukfHkd ls 10 fm dh fudVre nwjh rd igq¡prk gSA izksVksu ds pyuk vkjEHk djrs le; mldh de Broglie rjax nS/;Z (fm 

esa½ D;k gS\ ¼ekusa % izksVkWu dk æO;eku] mp = 275
10 kg

3

 ,
h

e
 = 4.2×10–15J.s/C;

0

1

4
= 9 × 109 m/F ;  

1fm = 10–15 m½   [IIT-JEE-2012, Paper-1; 4/70] 
 

iz'u 14 ls 15 ds fy, vuqPNsn  

 1900 ds vklikl gqbZ [kkst ds vuqlkj – {k; izØe okLro esa U;wVkWu (n)dk {k; gksrk gSA iz;ksx'kkyk esa ik;k x;k gS 

fd U;wVkWu ds {k; gksus ij izksVkWu (p) rFkk ,d bysDVªkWu ( e ) tfur gksrs gSA blfy;s] U;wVkWu {k; dks f}&fiaMh 

{k;&izØe ekudj] lS)kafrd x.kuk ls ;g fl) fd;k x;k fd bysDVªkWu dh xfrt ÅtkZ dk eku fLFkj jguk pkfg,A 

ysfdu iz;ksxksa us fn[kk;k fd bysDVªkWu dh xfrt ÅtkZ ds eku dk larr LisDVªe gksrk gSA f=k&fiaMh {k; izØe ekudj] 

vFkkZr n  p + e  + e ,1930 ds vklikl Pauli us bysDVªkWu dk ns[kk x;k ÅtkZ LisDVªe le>k;kA izfr&U;wfVªuksa 

( e ) dks nzO;eku jfgr o ux.; ÅtkZ dk eku dj vkSj U;wVªkWu dks fLFkj eku dj] laosx o ÅtkZ laj{k.k ds fu;e 

x.kuk esa yxk;sa x;s ftlls bysDVkWu dh vf/kdre xfrt ÅtkZ dks 0.8 × 106 eV vkadk x;kA izksVkWu dh xfrt ÅtkZ 

dsoy izfr{ksi ÅtkZ gSA  
 

14. izfr U;wVªhuksa dh vf/kdre ÅtkZ gSA   [IIT-JEE-2012, Paper-2; 4/66] 

 (A)  'kwU;  (B) 0.8 × 106eV ls cgqr de  

 (C) yxHkx 0.8 × 106eV  (D) 0.8 × 106eV ls cgqr vf/kd 
 

15. ;fn izfr U;wfVªuksa dk nzO;eku 'kwU; u gksdj] 3eV/c2 gks] ¼tgk¡ c, izdk'k dh xfr gS½rc bysDVªkWu dh xfrt ÅtkZ]  

K, dk ijkl gksxk    [IIT-JEE-2012, Paper-2; 4/66] 

 (A) 0  K  0.8 × 106 eV  (B) 3.0 eV  K  0.8 × 106 eV 

 (C) 3.0 eV  K < 0.8 × 106 eV (D) 0  K < 0.8 × 106 eV 
 

16. ,d rqajr rS;kj fd;k gqvk jsfM;ksa vkblksVksi izfrn'kZ] ftldh v)Z&vk;q 1386 s gS] dh lfØ;rk 103 fo?kVu izfr 

lSd.M gSA ;fn ln 2 = 0.693 gS] rc izFke 80 s esa fo?kfVr ukfHkdksa o izkjafHkd dh la[;kvksa dk vuqikr ¼izfr'kr 

fudVe iw.kkZad esa½ gSA   [JEE (Advanced) 2013; 3/60]  
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17. lwph  esa dqN ukfHkdh; izfØ;k,W nh xbZ gSA lwph esa bu izfØ;kvksa ds tud ukfHkd o ,d vafre ukfHkdh; [akM fn, 

x, gSA lwfp;ksa ds uhps fn;s x, dksM dk iz;ksx djds lgh mÙkj pqfu, :  [JEE (Advanced) 2013 ; 3/60, –1 ]  

  lwph    lwph 

 P.  ,sYQk {k;  1. 15 15

8 70 N .......       

 Q.  {k;   2. 238 234

92 90U Th .......     

 R. fo[kaMu  3. 185 184

83 82Bi Pb .......        

 S. izksVkWu mRltZu  4. 239 140

94 57Pu La .......   

 Codes : 

   P  Q  R  S 

 (A)  4  2  1  3    

 (B)  1  3  2  4   

 (C)  2  1  4  3   

 (D)  4  3  2  1 
 

iz'u 18 vkSj 19 ds fy, vuqPNsn 

 ,d ukfHkd A

Z X  dk nzO;eku (A – Z) U;wVªkWuksa ,oa Z izkWVksuksa ds nzO;ekuksa ds ;ksx ls de gksrk gSA nzO;ekuksa dh deh 

ds lerqY; ÅtkZ dks ca/ku ÅtkZ dgrs gSaA ,d nzO;eku M dj Hkkjh ukfHkd m1 rFkk m2 nzO;ekuksa ds nks gYds ukfHkdksa 

esa fo?kfVr gks ldrk g gS] ;fn (m1 + m2) < M rFkk m3 rFkk m4 nzO;ekuksa ds nks gYds ukfHkd iw.kZ lay;u djds] ,d 

M' nzO;eku dk Hkkjh ukfHkd cuk ldrs gSa] ;fn (m3 + m4) > M' dqN ijek.kqvksa ds nzO;eku uhps Vsfcy esa fn;s x;s gS  
      [JEE (Advanced) 2013 ; 3/60, –1] 

u982876.209Pou980388.208Biu974455.205Pbu919803.151Gd

u916709.81Seu925325.69Znu016004.7Liu015123.6Li

u002603.4Heu016050.3Hu014102.2Hu007825.1H

210
84

209
83

206
82

152
64

82
34

70
30

7
3

6
3

4
2

3
1

2
1

1
1

 
 

18. lgh izdFku gSA 

 (A) ukfHkd 6

3Li  ,d ,sYQk d.k mRlftZr dj ldrk gSA 

 (B)  ukfHkd  210

84 Po  ,d izksVkWu mRlftZr dj ldrk gSA 

 (C) M;wVjkWu vkSj ,sYQk d.k iw.kZ lay;u djk ldrs gSA 

 (D) ukfHkd 70

30 Zn  ,oa 82

34 Se  ukfHkd  iw.kZ lay;u dj ldrs gSA 
 

19. tc fojkekoLFkk esa ukfHkd 210

84 Po  ,sYQk {k; djrk gS] rc ,sYQk d.k dh xfrt ÅtkZ (keV esa) gksrh gSA 

 (A) 5319 (B) 5422 (C) 5707 (D) 5818 
 

20. ,d xkao dks fo|qr ÅtkZ iznku djus okys ukfHkdh; la;a=k esa ,d T o"kZ v)Z&vk;q ds jsfM;ks/kehZ inkFkZ dks b±/ku ds 
:i esa iz;ksx fd;k tk jgk gSA izkjEHk esa b±/ku dh ek=kk bruh gS fd xk¡o dh lEiw.kZ fo|qr 'kfDr dh vko';drk,sa 
ml le; miyC/k fo|qr 'kfDr dh 12.5% gSaA ;fn ;g la;a=k xk¡o dh lEiw.kZ ÅtkZ vko;';drkvksa dks vf/kdre  
nT o"kksZ ds fy, iwjk dj ldrk gSA rc n dk eku gSA    [JEE (Advanced) 2015 ; P-1, 4/88] 

 

21. dkWye- esa nh x;h ukfHkdh; izfØ;kvksa dk dkWye- esa fn;s x;s fodYi@fodYiksa ls mfpr feyku dhft,A 
           [JEE (Advanced) 2015 ; 8/88, –1] 
  dkWye-   dkWye- 
 (A) ukfHkdh; lay;u    (P) Å"eh; U;wVªkWuksa dk 235

92U  }kjk vo'kks"k.k 

 (B) ukfHkdh; la;a=k esa fo[k.Mu  (Q) ukfHkd 60

27 Co  

 (C) -{k;    (R) rkjksa esa gkbMªkstu dk ghfy;e esa ifjorZu }kjk ÅtkZ mRiknu  
 (D)  -fdj.k mRltZu   (S) Hkkjh ty  
    (R) U;wfVªuksa mRltZu     
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22. ,d jsfM;ksa/kehZ inkFkZ dh lfØ;rk A ,oa lfØ;rk ifjorZu dh nj R Øe'k% A =
dN

dt


 rFkk 

dA
R

dt


 laca/kksa }kjk 

ifjHkkf"kr dh tkrh gS] tgkW le; t ij ukfHkdksa dh la[;k N(t) gSA nks jsfM;ksa/kehZ L=kskr P (vkSlr vk;q ) rFkk  
Q (vkSlr vk;q 2) dh le; t = 0 ij leku lfØ;rk gSA mudh lfØ;rk ifjorZu dh njsa le; t = 2 ij Øe'k% 

RP  rFkk RQ gSA ;fn P

Q

R

R
 = 

n

e
 , rc n dk eku gSA  [JEE (Advanced) 2015 ; P-2,4/88] 

 

23. ,d fo[kaMu izfØ;k 236
92U 140

54 Xe+ 94
38Sr  + x + y, nh x;h gS] tgk¡ x rFkk y nks d.k gSA 236

92U  fojkekoLFkk esa gS 

rFkk mRiknksa dh xfrt ÅtkZ, Øe'k% KXe, KSr, Kx (2MeV) rFkk Ky (2MeV) ls n'kkZ;h x;h gSA 236
92U , 140

54 Xe   rFkk  
94
38Sr  dh izfr U;fDYkvkWu ca/ku ÅtkZvksa dks Øe'k% 7.5 MeV,  8.5 MeV rFkk 8.5 MeV ysaA fofHkUu laj{k.k fu;eksa 

dk /;ku j[krs gq, lgh fodYi gS ¼gSa½  [JEE (Advanced) 2015 ; P-2,4/88, –2] 

 (A) x = n, y = n, KSr = 129 MeV, KXe = 86 MeV (B) x = p, y = e–, KSr = 129 MeV, KXe = 86 MeV 
 (C) x = p, y = n, KSr = 129 MeV, KXe = 86 MeV (D) x = n, y = n, KSr = 86 MeV, KXe = 129 MeV 
 

24. leLFkkfud (isotope) 12
5 B  ftldk nzO;eku 12.014 u gS] chVk {k; (-dcay) dh izfØ;k ls 12

6 C  esa ifjofrZr gks 

tkrk gS 12
6 C. dh ,d ukfHkdh; mÙksftr voLFkk 12

6( C*)  fuEure voLFkk ls 4.041 MeV Åij gksrh gSA vxj 12
5 B  

{k; gksdj 12
6 C *  esa ifjofrZr gksrk gS rks chVk d.k dh vf/kdre xfrd ÅtkZ ¼MeV dh ek=kk esa½ D;k gksxh \ 

 (1u = 931.5 MeV/c2, ;gk¡ c fuokZr esa izdk'k dh xfr gSa) [JEE (Advanced) 2016, 3/62] 
 

25. ,d ukfHkdh; iz;ksx'kkyk esa nq?kZVuk dh otg ls jsfM;ks,fDVo inkFkZ dh dqN ek=kk tek gks x;h] ftldh v/kkZ;q  
18 fnuksa dh gSA ijh{k.k ls irk pyk fd iz;ksx'kkyk esa fofdj.k dk Lrj lqjf{kr Lrj ls 64 xq.kk T;knk FkkA U;wure 
fdrus fnuksa ds ckn iz;ksx'kkyk dke djus ds fy, lqjf{kr gksxh \ [JEE (Advanced) 2016 ; P-2, 3/62, –1] 

 (A) 64 (B) 90 (C) 108 (D) 120 
 

26. f=kT;k R okys ,d xksykdkj ukfHkd (nucleus) esa Z izksVksu leku:i ls forfjr gSA ,sls ukfHkd dh fLFkj fon~;qr~ 
ÅtkZ uhps lehdj.k esa nh xbZ gS  [JEE (Advanced) 2016 ; P-2, 3/62, –1] 

  
R4

e)1–Z(Z

5

3
E

0

2


  

 U;wVªkWu] H1
1 , N15

7  ,oa O15
8  ukfHkdksa (nuclei) ds ekis x;s nzO;eku Øe'k% 1.008665 u, 1.007825 u, 15.000109 u 

,oa 15.003065 u gSA N15
7  vkSj O15

8  ukfHkdksa dh f=kT;k;sa leku nh xbZ gSA 1 u = 931.5 MeV/c2 (tgka ij c 

izdk'k dh xfr gS) vkSj  0
2 4/e   = 1.44 MeV fmA ;fn N15

7  vkSj O15
8  dh ca/kd ÅtkZvksa dk varj flQZ fLFkj 

fon~;qr~ ÅtkZ ds dkj.k gS] rks nksuksa esa ls fdlh Hkh ukfHkd dh f=kT;k D;k gksxh \ (1 fm = 10–15 m) 

 (A) 2.85 fm (B) 3.03 fm (C) 3.42 fm (D) 3.80 fm 
 

27. vk;ksMhu dk leLFkkfud (isotope) 131] ftldh v/kZ&vk;q 8 fnu gS] -{k; ds dkj.k tsuksau (Xenon) ds 
leLFkkfud esa {kf;r gksrk gSA vYi ek=kk dk 131 fpfër (labelled) lhje (serum) ekuo 'kjhj esa vUr%f{kIr (inject) 
fd;k x;k] ftl ek=kk dh vWfDVork (activity) 2.4 × 105 csdsjsy (Becquerel) gSA ;g lhje :f/kj /kkjk esa vk/ks ?kaVs 
esa ,dleku forfjr gksrk gSA vxj 11.5 ?kaVs ckn 2.5 ml jä 115 csdsjsy dh vWfDVork n'kkZrk gS] rc ekuo 'kjhj esa 
jä vk;ru (yhVj esa) gS (vki ex  1 + x for |x| << 1 ,oa In 2  0.7 dk mi;ksx dj ldrs gSaA) 

[JEE (Advanced) 2017 ; P-1, 3/61] 
 

28*. ,d jsfM;ks,fDVo {k; J`a[kyk (decay chain) esa 232
90 Th  ukfHkd] 212

90 Pb ukfHkd esa {kf;r gksrk gSA bl {k; izØe 

(process) esa mRlftZr gq, (emitted)  vkSj – d.kksa dh la[;k Øe'k% N vkSj N gSaA fuEufyf[kr dFkuksa esa ls dkSu 
lk ¼ls½ lgh gS ¼gSa½ ?                [JEE (Advanced) 2018 ; P-2, 4/60, –2] 

  (A) N= 5    (B) N= 6   (C) N= 2    (D) N= 4   
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Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 
 

1.    ,d jsfM;kslfØ; lzksr ls mRlftZr -d.kksa dk ÅtkZ LisDVªe (la[;k  N(E), -ÅtkZ E ds Qyu ds :i esa) gS : 
      [AIEEE 2006 ;  3/180, –1] 

 (1) 

 

(2) 

 

N(E) 

E0 

  (3) 

 

 (4) 
 

N(E) 

E0 

  

 

2. tc izksVkWuksa ls 3Li7 ukfHkd ij ceckjh dh tkrh gS vkSj ifj.kkeh ukfHkd 4Be8  gks, rc mRlftZr d.k gksxsa  
      [AIEEE 2006 ; 4.5/180] 
 (1) U;wVkªWu (2) ,sYQk d.k  (3) chVk d.k  (4) xkek QksVkWu  
 

3. ‘rad’ blds ekiu dk fjiksVZ djus dh lgh bdkbZ gS %    [AIEEE 2006 ; 4.5/180] 

 (1) jsfM;klfØ; lzksr ds {k; dh nj  

 (2) xkek fdj.k QksVkWuksa dh fdj.kiqat }kjk ,d y{; ls vk;u mRiUu djus dh ;ksX;rk  

 (3) ,d y{; dks fofdj.k }kjk nh xbZ ÅtkZ  

 (4) fofdj.k ds tSfod izHkko  
 

4. 7

3Li  rFkk 4

2He  ukfHkdksa dh izfr U;wfDyvkWu cU/ku ÅtkZ Øe'k% 5.60 MeV rFkk 7.06 MeV gS] rc vfHkfØ;k 
7 4

3 2p Li 2 He  esa izksVkWu dh ÅtkZ vo'; gksuh pkfg, :  [AIEEE 2006 ; 4.5/180] 

 (1) 39.2 MeV   (2) 28.24 MeV  (3) 17.28 MeV   (4) 1.46 MeV  
 

5. ;fn vkWDlhtu ds leLFkkfud 8O17 dk nzO;eku Mo gS] vkSj Mp o MN Øe'k% izksVkWu o U;wVªkWu ds nzO;eku gS] rks 

leLFkkfud dh ukfHkdh; cU/ku mtkZ gS :      [AIEEE 2007 ; 3/120, –1] 

 (1) (Mo – 8MP)C2  (2) (Mo – 8MP – 9MN)C2  (3) MoC2   (4) (Mo – 17MN)C2  
 

6.  ,d ukfHkd ls xkek fdj.k ds mRltZu esa    [AIEEE 2007 ; 3/120, –1]    

 (1) U;wVªkWu la[;k rFkk izksVkWu la[;k nksuksa ifjofrZr gksrs gSa 

 (2) izksVkWu la[;k rFkk U;wVªkWu la[;k esa dksbZ ifjorZu ugh gksrk gSa  

 (3) dsoy U;wVªkWu la[;k ifjofrZr gksrh gSa  

 (4) dsoy izksVkWu la[;k ifjofrZr gksrh gSa  
 

7.  ,d jsfM;kslfØ; vo;o X dk v)Z&vk;q dky nwljs jsfM;kslfØ; vo;o Y ds ek/; vk;q dky ds cjkcj gSA izkjEHk 

esa muesa ijek.kq leku la[;k esa gSa] rc    [AIEEE 2007 ; 3/120, –1]   

 (1) X, Y ds lkis{k rsth ls {kf;r gksxk  (2) Y, X ds lkis{k rsth ls {kf;r gksxk   

 (3) izkjEHk esa X vkSj Y dh {k; nj leku gS (4) X vkSj Y lnSo leku nj ls {kf;r gksrs gS  
 

8. bl iz'u ds nks dFku gSa] dFku-1 rFkk dFku-2 A bu dFkuksa ds i'pkr~ fn, x, pkj fodYiksa esa ls ml fodYi dk 

p;u dhft, tks bu nks izdFkuksa dk loksZÙke o.kZu djrk gSA  [AIEEE 2008 ; 3/105, –1] 

 dFku-1 : tc Hkkjh ukfHkd fo[kf.Mr gksrs gSa vFkok gYds ukfHkd layf;r gksrs gSa] rc ÅtkZ eqDr gksrh gSA rFkk  

 dFku-2 : Hkkjh ukfHkdksa ds fy, Z esa o`f) gksus ij izfr U;wfDyvkWu ca/ku ÅtkZ esa of̀) gksrh gS tcfd gYds ukfHkdksa ds 

fy, Z esa o`f) gksus ij izfr U;wfDyvkWu ca/ku ÅtkZ ?kVrh gSA  

 (1) dFku-1 lR; gS, dFku-2 lR; gS; dFku-2, dFku-1 dh lgh O;k[;k djrk gSA  

 (2) dFku-1 lR; gS, dFku-2 lR; gS; dFku-2, dFku-1 dh lgh O;k[;k ugha djrk gSA  

 (3) dFku-1 lR; gS, dFku-2 vlR; gSA  

 (4) dFku-1 vlR; gS, dFku-2 lR; gSA  
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9. 

   
 mijksDr vkys[k izfr U;wfDyvkWu cU/ku ÅtkZ Eb vkSj ukfHkdh; nzO;eku M  ds chp gSA A, B, C, D, E, F fofHkUu 

ukfHkdksa ds laxr gSA pkj vfHkfØ;kvksa ij fopkj dhft, %  [AIEEE 2009 ; 4/144] 

 (i) A + B  C +   (ii) C  A + B +  (iii) D + E F +  rFkk (iv) F  D + E + , 

 tgk¡  eqDr ÅtkZ gSA fdu vfHkfØ;kvksa esa  /kukRed gSa\ 

 (1) (i) vkSj (iii) (2) (ii) vkSj (iv) (3) (ii) vkSj (iii) (4) (i) vkSj (iv) 

funsZ'k :  iz'u la[;k 10 – 12 fuEufyf[kr vuqPNsn ij vk/kkfjr gSaA  

 nzO;eku M + m dk ,d ukfHkd fojke voLFkk esa gS vkSj izR;sd ,dleku nzO;eku 
M

2
 ds nks iq=kh ukfHkdksa esa {kf;r 

gksrk gSA izdk'k dh pky c gSA    [AIEEE 2010 3/144, –1] 
 

10. iSr`d ukfHkd ds fy, izfr U;wfDyvkWu cU/ku ÅtkZ E1 gS vkSj iq=kh ukfHkdksa ds fy, E2 gSA rc  

 (1) E1 = 2E2  (2) E1 > E2  (3) E2 > E1 (4) E2 = 2E1  
 

11. iq=kh ukfHkdksa dh pky gS  

 (1) c 
m

M m


 

  (2) c
2 m

M


   (3) c 

m

M


 (4) c

m

M m


 

 

 

12. ,d jsfM;kslfØ; ukfHkd ¼izkjfEHkd nzO;eku la[;k A  rFkk ijek.kq Øekad Z) 3 -d.k vkSj 2 ikWftVªkWUk mRlftZr djrk 

gSA ifj.kkeh ukfHkd esa U;wVªkWuksa dh la[;k dk izksVkWuksa dh la[;k ls vuqikr gksxk  

 (1) 
A Z 8

Z 4

 


 (2) 
A Z 4

Z 8

 


 (3) 
A Z 12

Z 4

 


 (4) 
A Z 4

Z 2

 


 

 

13. ,d jsfM;ks lfØ; inkFkZ dh v)Z&vk;q 20 feuV gSA blds 
2

3
 {kf;r gksus ds le; t2 vkSj 

1

3
{kf;r gksus ds le; t1 

esa vUrj (t2 – t1) dk eku yxHkx gS :  [AIEEE - 2011, 4/120, –1] 

 (1) 7 min (2) 14 min (3) 20 min (4) 28 min 
 

14. çdFku-1 : ÅtkZ E1 okyk ,d ukfHkd ÅtkZ E2 okys ,d larfr dsUnzd esa –  mRltZu ls {kf;r gksrk gS] ijUrq – fdj.ksa 
vR; fcUnq ÅtkZ E1 – E2 okys ,d lrr~ ÅtkZ LisDVªe ls mRlftZr gksrh gSA [AIEEE 2011, 11 May; 4/120, –1] 

 çdFku-2 : –{k; esa ÅtkZ vkSj laosx laj{k.k ds fy;s :ikUrj.k esa de ls de rhu d.kksa dk Hkkx ysuk vko';d gSA  
 (1) çdFku-1 lgh gS] çdFku-2 xyr gSA 

 (2) çdFku-1 lgh gS] çdFku-2 lgh gS vkSj çdFku-2, çdFku-1 dh lgh O;k[;k djrk gSA 

 (3) çdFku-1 lgh gS] çdFku-2 lgh gS vkSj çdFku-1 dh lgh O;k[;k ugha djrk gSA 

 (4) çdFku-1 xyr gS] çdFku-2 lgh gSA 
 

15. ;g eku ysa fd ,d U;wVªku ,d izksVksu vkSj ,d bysDVªkWu esa VwVrk gSA bl izfØ;k esa fuxZr ÅtkZ gS : (U;wVªkWu dk 

æO;eku = 1.6725 × 10–27 kg, izksVkWu dk æO;eku = 1.6725 × 10–27 kg, bysDVªkWu dk æO;eku = 9 × 10–31 kg)  

      [AIEEE 2012 ; 4/120, –1] 

 (1) 0.73 MeV (2) 7.10 MeV (3) 6.30 MeV (4) 5.4 MeV 
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16. nks jsfM;ks/kehZ rÙo A rFkk B dh v)Zvk;q Øe'k% 20 minutes rFkk 40 minutes gSA izkjaHk esa nksuksa ds uewuksa esa ukfHkdksa 

dh la[;k cjkcj gSA 80 minutes ds mijkar A rFkk B ds {k; gq, ukfHkdksa dh la[;k dk vuqikr gksxk : 

     [JEE (Main) 2016 ; 4/120, –1] 

 (1) 4 : 1 (2) 1 : 4 (3) 5 : 4 (4) 1 : 16 
 

17. ,d jsfM;ks,fDVo ukfHkd A v)Zvk;q T gS] dk {k; ,d ukfHkd B esa gksrk gSA le; t = 0 ij dksbZ Hkh ukfHkd B ugha gSA 

,d le; t ij ukfHkdksa B rFkk A dh la[;k dk vuqikr 0.3 gS rks t dk eku gksxkA [JEE (Main) 2017 ; 4/120, –1] 

 (1) 
T

t
log(1.3)

  (2) 
T log2

t
2 log1.3

  (3) 
log 1.3

t T
log 2

   (4) t = T log (1.3) 

 

 

 

 

 
 

EXERCISE-1 
 

Hkkx – I 

[k.M+ (A) :  

A-1 (i) r1 =  

1/ 3
30

17

4 10 3

43 10

 
  

= 14.71 km 

 (ii)  r2 = 

1/ 3
24

17

6 10 3

43 10

 
  

= 168.4 m  

A-2. 2 ×1011 kg/cm3, 1×1038 nucl. /cm3   
 

[k.M+ (B) :  

B-1 B.E. = 1 1 7
1 0 3H n Li

3M 4m – M 931   MeV  

 = 39.22 MeV, 
B.E. 39.22

A 7
 = 5.6 MeV     

B-2 E = 20 × (8.03) – 2×4 (7.07) – 12(7.68)  

 = 11.9 MeV    
 

[k.M+ (C) : 

C-1 
226

4.78
222

 = 4.87 MeV.  

C-2 (a) (0.680 – 0.180) Me V = 500 ke V  

 (b) 
3500 10 e

C


 = 2.67 × 10 – 22 kg–m/s  

[k.M+ (D) : 

D-1. (a) 
0.693

14 60
  = 8.25 × 10– 4 s– 1   

 (b)  (mn – mp – me)  931 = 782 keV   

D-2. 
23 6

0.693 /156 10 10
1 e

24


     = 1.128 × 1015   

D-3. AN 0.693

24 15 60 60


 
= 3.2 × 1017 dps   

 &  A

8

N 0.693

235 7.1 10 365 86400


  
   

 = 0.8 × 105 dps   

 

 

[k.M+ (E) :  

E-1. [MU + mn – MMo – MLa – 2mn] 931   

 = 207.9 MeV   

E-2. 3

–19
A

2 100 50 2
10 Kg

Q 30 N1.6 10

   


  

 = 2.9 × 107 kg ;  

 tgk¡ Q = (2M1H
2 – M2He

4 ) × 931 = 23.834531 MeV    

E-3. 3

A

2 1
10

N 17.6 e

  Kg/s  = 1.179 × 109 kg/s,   

3

A

3 1
10

N 17.6 e

  Kg/s  = 1.769 × 109 kg/s  

Hkkx – II 

[k.M+ (A) : 

A-1. (D) A-2. (A) A-3. (A) 

A-4. (A) A-5. (B) 
 

[k.M+ (B) : 

B-1. (D) B-2. (D) B-3. (A) 

B-4. (A) 
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[k.M+ (C) : 

C-1 (C) C-2. (B) C-3. (B) 

C-4. (D) 
 

[k.M+ (D) : 

D-1. (C) D-2. (B) D-3. (D) 

D-4. (A) D-5. (B) D-6. (D) 
 

[k.M+ (E) :  

E-1. (D) E-2. (D) E-3. (D) 

E-4. (C) E-5. (D) E-6. (C) 

E-7. (C) E-8.  (A)  
 

Hkkx – III 
 

1. (A) P,Q,R,S ; (B) P,Q,R,S ;  

(C) P,Q,R,S ; (D) P,Q,R,S 

2. (A) Q,R,S ; (B) Q,R,S ;  

(C) Q,R,S ; (D) P,Q,R,S  

3. (A)  

 

 

 

EXERCISE-2 
 

Hkkx - I  

1. (D) 2. (B) 3. (A) 

4. (C) 5. (A) 6. (A) 

7. (A) 8. (D) 9. (D) 

10. (B) 11. (C) 12. (B) 

13. (B) 14. (B) 15. (C) 

16. (C) 17. (B) 18. (D) 

19. (A) 20. (B) 21. (B) 

22. (D) 23. (D) 

Hkkx - II 

1. 7 2. 9   3. 7 

4. 2 5. 2 6. 6 

7. 3 8. 36 9. 3 

10. 8 11. 2 12. 1 

13.  7 

Hkkx - III 

1. (AC) 2. (CD) 3. (AD) 

4. (ACD) 5. (AC) 6. (CD) 

7. (AC) 
 

Hkkx - IV 

1. (B) 2. (D) 3. (C) 

4. (B) 5. (D) 6. (D) 
 

EXERCISE-3 
 

Hkkx - I 

1. (B) 

2. (A)  (p) rFkk (r), (B)  (p) rFkk (q),  

(C)  (p), (q), (r) rFkk (s), (D)  (p), (q) rFkk (r) 

3. (A) 

4. (A) (p), (r); (B)(q), (s); (C)(p); (D)(q)  

5. (BD) 6. (A) 7. (D) 

8. (A) 9. (B) 

10. (A)  p,q,t ; (B)  q, t ; (C)  s, (D)  s 

11. 8 12. 1 13. 7 

14. (C) 15. (D) 16. 4 

17. (C) 18. (C) 19. (A) 

20. 3   

21. (A)  R (B) P,S;  (C) Q,T; (D) R,T  

22. 2 23. (A) 24. 9 

25. (C) 26. (C) 27. (5)  

28. (AC) 
  

 

Hkkx – II 

 

1.  (4) 2. (4) 3. (4) 

4. (3) 5. (2) 6.  (2) 

7.  (2) 8. (3) 9. (4) 

10. (3) 11. (2) 12. (2) 

13. (3) 14. (2) 15. (1) 

16. (3) 17. (3) 

 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Nuclear Physics 
 

 

 

Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVNP - 34 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

 
 

fo"k;kRed iz'u (SUBJECTIVE QUESTIONS) 
 

1. ,d jsfM;ks,fDVo inkFkZ dk {k; -d.k mRltZu }kjk gqvkA izFke 2-lsd.M ds ekiu esa n -d.kksa dk mRltZu gqvk 
vkSj vxys 2 lsd.M esa  0.75 n -d.kksa dk mRltZu gqvkA bl inkFkZ dh ek/; vk;q lsd.M esa utnhdh iw.kk±dksa esa 

Kkr djks\ (n 3 = 1.0986 vkSj n 2 = 0.6931).    [JEE 2003 Main) 2/60] 
 

2. -d.k izfØ;k esa] ,d M~;wVªkWu H2 ftldh cU/ku ÅtkZ Eb = 2.2 MeV gS] dks VwVus esa fdruh -d.k dh xfrt ÅtkZ 
dh vko';drk gksxh\ 

 

3. fojkekoLFkk esa fLFkr dksbZ ukfHkd] vfHkfØ;k 225
92

X  Y +  ds vuqlkj  {k; djrk gSA t = 0 , le; ij 

mRlftZr   d.k] vkdk'k esa ml LFkku ij izos'k djrs gSa] tgk¡ ,d leku pqEcdh; {ks=k B  = B0 î  vkSj fo|qr {ks=k 

E  = E0 î  gSA   d.k ewy fcUnq ls bl LFkku ij osx v  = v0 ĵ  ls izos'k djrs gSaaA t = 3  107 
0

m

q E




sec. ij] 

tgk¡ m vkSj q,  d.k ds nzO;eku vkSj vkos'k gS] d.k dh pky] izkjfEHkd pky v0  dh nqxuh izkIr gksrh gS] rc 

Kkr djks &  

 (a)  d.k dh izkjfEHkd pky v0    (b)   d.k dk t le; ij osx  

 (c) X dh izfr U;wfDykvkWu cU/ku ÅtkZ  

 fn;k gS  :  m (Y) = 221.03 u, m (He) = 4.003 u,  m (n) = 1.009u, 

           m (p) = 1.0084 u  and 1 u = 1.67  10–27 kg = 931 MeV/c2    
 

4. ,d U;wVªkWu] izkjEHk esa fLFkj M~;wVªkWu ds lkFk izR;kLFk VDdj djrk gSA U;wVªkWu }kjk {kf;r xfrt ÅtkZ ds va'k dk 
vuqikr Kkr djksA tc (a) lh/kh VDdj gksA (b) VDdj ds ckn ijLij yEcor~ gks tk;s  

 

5. leku la[;k esa izksVkWu vkSj U;wVªkWu j[kus okys ukfHkd dh cU/ku ÅtkZ Kkr djks] ftldh f=kT;k Al27 ukfHkd ls  
1½ xquk de gSA [4Be8 dk ijekf.od nzO;eku = 8.0053 u,  1H1 = 1.007826u, 0n1= 1.008665 u] 

 

6. ,d jsfM;ksU;wfDykbM ftldh v)Zvk;q T = 69.31 lSd.M gS] vkSlr xfrt ÅtkZ E = 11.25 eV ds -d.kksa dks 
mRlftZr djrk gSA fdlh {k.k U;wfDykbM ls r = 2m nwjh ij -d.kksa dh lkUnzrk n = 3 × 1013 izfr m3 gSA 

 (i)  bl {k.k U;wfDykbM esa ukfHkd dh la[;k Kkr djksA 
 (ii)  ;fn ,d NksVh o`Ùkh; IysV U;wfDykbM ls r nwjh ij bl çdkj fLFkr gS fd -d.k IysV ij vfHkyEcor~ Vdjkrs gS 

rFkk fojkekoLFkk esa vk tkrs gS rks -d.k dh VDdj ds dkj.k IysV }kjk vuqHko fd;k x;k nkc Kkr djksA  
(-d.k dk nzO;eku = 9 × 10–31 kg) (loge 2 = 0.693) 

 

7. (a)  dSfYl;e leLFkkfud 42

20 Ca  ds ukfHkd ls U;wVªkWu dks gVkus ds fy, vko';d ÅtkZ Kkr dhft, 

 (b)  bl ukfHkd ls izksVksu dks gVkus ds fy, vko';d ÅtkZ Kkr dhft, 

 (c) ;s Åtk,sa fHkUu D;ksa gSa ?  

  41

20 Ca  rFkk 42

20 Ca  dk ijek.kq æO;eku Øe'k% 40.962278 u rFkk 41.958622 u gSA 

  41

19K  dk ijek.kq nzO;eku 40.961825 u gS, izksVkWu dk nzO;eku 1.007826 u gSA 

 

8. izkjEHk esa fLFkj ,d ukfHkd X, lehdj.k ds vuqlkj vYQk {k; djrk gSA   [JEE 1991; 2+4+2M] 

  A 228

92 ZX Y   

 (a) mijksDr izfØ;k esa  A rFkk Z dk eku Kkr djksA 
 (b) mijksDr izfØ;k esa mRiUUk vYQk d.k 3 Vslyk ds ,d leku pqEcdh; {ks=k esa o`Ùkkdkj iFk ij xfr djrk gqvk 

izkIr gksrk gSA mijksDr izfØ;k ds nksjku eqDr ÅtkZ (MeV) esa Kkr djks rFkk iS=k`d ukfHkd X dh ca/ku ÅtkZ 

Kkr djksA fn;k gqvk gS m (Y) = 228.03 u; m( 1

0n ) = 1.009 u. 

  m 4

2He  = 4.003 u ;  m( 1

1H ) = 1.008 u. 
 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Nuclear Physics 
 

 

 

Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVNP - 35 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

9. ,d dsf'kdk uyh ftldh yEckbZ 5 lseh- ,oa vkUrfdj ,oa cká O;kl 2 feeh- Fkk 6 feeh- gSA blesa 100 feyhD;qjh 
ek=kk dk jsMkWu j[kk gS tks fd 5.5 MeV okys -d.k mRlftZr djrk gS] tks fd ufydk dh vkUrfjd lrg ij ,d 
leku :i ls vkifrr gksrs gS rFkk fojke esa vk tkrs gSA rkih; lkE; voLFkk dh fLFkfr esa ufydk dh vkUrfjd ,oa 
cká lrg ds e/; rkikUrj Kkr djksA  

 dk¡p dh Å"eh; pkydrk = 0.025 Cal cm-2 s-1 C-1   

 1 D;qjh = 3.7 × 1010 vi?kVu izfr lsad.M+   

 J = 4.18 twy dSykjh-1   
 

10. ;wjsfu;e v;Ld dh ;wjsfu;e Js.kh dk jsfM;e ,d lnL; /kkrq gSA ;fn ;wjsfu;e rFkk jsfM;e dh v)Zvk;q Øe'k%  

4.5 × 109 rFkk 1620 o"kZ gS] rks ;wjsfu;e v;Ld esa lkE;koLFkk ij radiun

Uranium

N

N
 Kkr djsaA 

 

11. 90Sr (v)Zvk;q 28 o"kZ)  d.k mRlftZr djds 90Y (v)Zvk;q 64?k.Vk) cukrk gSA 90Y,  d.k mRlftZr djds  

90Zr cukrk gSA 90Sr dk ,d 'kq) uewuk vi?kfVr gksrk gS] rks (a) 1 ?k.Vk (b) 10 o"kZ ds ckn Sr

y

N

N
 dk eku crk;s ? 

12. 248
96Cm rRo dh ek/; vk;q 1013 lsd.M gSA blds izkjfEHkd {k; ds rjhds gSa Lor% fo?kVu vkSj -{k; gS] ,d 

fo?kVu dh HkwriqoZ izkf;drk 8% gS rFkk fiNyh izkf;drk 92% gSA izR;sd fo?kVu esa 200 MeV dh ÅtkZ mRlftZr 
gksrh gSA -{k; esa ç;qDr nzO;eku bl izdkj gS : ijekf.od nzO;eku 248

96Cm = 248.072220u, He4 = 4.002603u & 

Pu244 = 244.064100u (1u = 931 MeV/c2) gSA 1020 Cm ijek.kq ds ,d uewus ls 'kfDr mRiknu Kkr djks  [IIT - 1997]   
 

13.  ukfHkd 3A7 dh izfr U;wfDykvkWu cU/ku ÅtkZ 10 MeV gSA ;fn ;g ,d izksVkWu dks vo'kksf"kr djrk gS rc bldk 

nzO;eku izksVkWu ds nzO;eku ls 
99

100
 xquk c<+ tkrk gSA cus gq;s u;s ukfHkd dh u;h cU/ku ÅtkZ Kkr djks\ [izksVkWu 

dh rqY; ÅtkZ = 930 MeV]  
 

14. 230

90 Th  dk ukfHkd -{k; ds nkSjku vLFkkbZ jgrk gS bldh v/kZvk;q 7.6 × 103 o"kZ gSA {k; vfHkfØ;k dh lehdj.k 

fyf[k, rFkk fuEu vk¡dMksa ls mRlftZr -d.k dh xfrt ÅtkZ Kkr dhft,A  230

90 Th = 230.0381 amu,  

m  226

88Ra  = 226.0254 amu rFkk m  4

2He = 4.0026 amu. 

 

15. tc 30Si ij M~;wVªksu dh ceckjh dh tkrh gS] rks ,d izksVkWu ds mRltZu ds lkFk vk| voLFkk esa 31Si curk gSA bl çfØ;k 

esa mRiUu ÅtkZ E  gS rks [E] dh x.kuk djsA ;fn 31Si  31  P +   +1.51 MeV ; 30Si + d  31  P + n + 5.10 MeV 

 n  P +   + v  + 0.78 MeV  

 
 

1. 6.954 sec  2. 6.6 MeV         

3. (a) v0 = 107 m/s Ans. (b) v  (t) = 
0qE

m
t î  + 107 cos  t ĵ    107 sin  t k̂  tgk¡  = q B/m 

 (c) 8.11 MeV/U;wfDyvkWu   

4. (a)  = 4mM/(m +M)2 = 0.89 ; (b)  = 2m/(m + M) = 2/3. ;gk¡ m vkSj M U;wVªkWu vkSj M~;wVªkWu dk nzO;eku gSA 
5. Be8, Eb = 56.5 MeV.   6. (i) 9.6  × 1022,  (ii) 1.08 × 10–4 Nm–2  

7. (a) 11.48 MeV (b) 10.27 MeV  (c) U;wVªkWu ij ukfHkdh; vkd"kZ.k cy }kjk dk;Z djrk gS tcfd izksVksu ij fo|qr 
izfrd"kZ.k cy dk;Z djrk gS tks bldh ca/ku ÅtkZ dks ?kVkrk gSA 

8. (a) 232, 90 (b) 5.3 MeV, 1823.2 MeV    9. (T1 – T2) = 1.09 °C 
10. 1/2.78 × 106        

11. (a) t = 1 ?k.Vk ds fy, {k; fu;rkdks ds eku ds mi;ksx ls Nsr/Ny = 3.56 × 105 
 (b) t = 10 o"kksZ ds fy,, Nsr/Ny = 3823  

12. 3.32 × 10–5 Js–1  13.  79.3 MeV  14. 230 226 4

90 88 2Th Ra He Q    ; 9.25 MeV. 

15. 4 
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