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eq \o((((,cÖkœ(1) †ZRw¯µqZvi Kvi‡Y GKwU †ZRwµq †gŠ‡ji cÖviw¤¢K msL¨v A‡a©‡K cwiYZ nj| Gi Rb¨ mgq jvM‡jv 3.82 w`b|

[ivRDK DËiv g‡Wj K‡jR, XvKv]
K.
NUbv w`Mš— Kx? 
1

L.
p-n Rvskb Wv‡qv‡Wi I-V ˆewkó¨ †jL Kx iƒc e¨vL¨v Ki|
2

M.
†ZRw¯µq †gŠjwUi 25% ¶q n‡Z KZ mgq jvM‡e?
3

N.
25% ¶q n‡Z †h mgq jv‡M; 50% ¶q n‡Z Zvi wØ¸Y mgq jv‡M wKbv MvwYwZKfv‡e hvPvB Ki|
4

1 bs cÖ‡kœi DËi

eq \o((,K) K…òMnŸ‡ii Pvicv‡k †h AÂ‡ji g‡a¨ †Kvb NUbv evB‡ii †Kvb ch©‡e¶Y †`L‡Z cvqbv, †m AÂj‡K K…ò MnŸ‡ii NUbv w`Mš— e‡j|
eq \o((,L) p-n Rvskb Wv‡qv‡Wi I-V ˆewkó¨ †jL wbæiƒc:

[image: image10.bmp][image: image11.png]



[image: image12.wmf]

m¤§yLx evqv‡m †fv‡ëR evov‡Z _vK‡j cÖ_gw`‡K cÖevngvÎv mvgvb¨ e„w× cvq| Z‡e GK ch©v‡q cÖevngvÎv `ª“Ze„w× †c‡Z _v‡K| G †fv‡ëR‡K knee voltage e‡j|

wegyLx evqv‡m †fv‡ëR µgvMZ evov‡Z _vK‡jI cÖevngvÎv e„w× cvq bv ej‡jB P‡j| Z‡e †fv‡ë‡Ri GKwU wbw`©ó gv‡bi Rb¨ Rvsk‡bi †iva m¤ú~Y©iƒ‡c `~ixf‚Z nq Ges wekvj gv‡bi cÖevn AwZµg Kiv ïi“ K‡i| G‡K †eªK WvDb †fv‡ëR e‡j| 

eq \o((,M) †`Iqv Av‡Q,

†ZRw¯µq †gŠ‡ji Aa©vqy, T eq \s\doup8(\f(1,2)) = 3.82 day

Avw` cigvYy msL¨v No n‡j Aewkó cigvYy msL¨v,

N = No ( No ( 25% = 0.75 No 
†ei Ki‡Z n‡e, mswk­ó mgq, t = ?

Avgiv Rvwb, ¶qaª“eK, ( = 1,2)) eq \f(0.693,T) 
=  eq \f(0.693,3.82d) 

= 0.1814 d(1
Avevi, N = Noe((t ev, ((t = ln  eq \b\bc(\f(N,No)) 
( t = (  eq \f(1, () ln eq \b\bc(\f(N,No)) = (  eq \f(1,0.1814 d(1) ln  eq \b\bc(\f(0.75No,No)) 

= 1.586 day (Ans.)
eq \o((,N) G‡¶‡Î, Ae¶q aª“eK, ( = 0.1814d(1
cÖviw¤¢K cigvYy msL¨v No n‡j 50% ¶‡qi ci Aewkó cigvYyi msL¨v, N = No ( (100% ( 50%) = 0.5No
G‡¶‡Î t( cwigvY mgq jvM‡j, t( = ( eq \f(1, ()  ln eq \b\bc(\f(N,No)) 

= (  eq \f(1,0.1814 d(1) ln  eq \b\bc(\f(0.5No,No)) 

= 3.82 w`b

wKš‘ 3.82 w`b ( 2 ( 1.586 w`b = 3.17 w`b 

myZivs, 25% ¶q n‡Z †h mgq jv‡M, 50% ¶q n‡Z Zvi wØ¸Y mgq jv‡M bv| 

eq \o((((,cÖkœ(2) nvB‡Wªv‡Rb cigvYyi B‡jKUªb 5g n‡Z 1g K¶ c‡_ jvd w`‡j kw³ wewKiY K‡i (`„k¨gvb Av‡jvi Zi½ ˆ`N©¨ 380 nm n‡Z 780 nm) , [h = 6.63 ( 10(34 J.s]
[wfKvi“bwbmv b~b ¯‹zj GÛ K‡jR, XvKv]
K.
fiÎ“wU Kv‡K e‡j?
1

L.
GKUv †ZRw¯µq c`v_© wb:†kl n‡Z KZ mgq jv‡M- e¨vL¨v Ki|
2

M.
Aby‡”Q‡` D‡j­wLZ K¶c_Ø‡q B‡jKUªb-Ø‡qi MwZkw³i AbycvZ †ei Ki|
3

N.
Aby‡”Q‡` D‡j­wLZ Z‡_¨i wfwË‡Z wewKwiZ Zi½‰`N©¨ `„k¨gvb n‡e Kx bv- e¨vL¨v Ki|
4

2 bs cÖ‡kœi DËi

eq \o((,K) wbDwK¬qv‡mi fi, wbDwK¬qv‡mi Af¨š—‡i Aew¯’Z wbDwK¬qb¸‡jvi gy³e¯’vq f‡ii mgwói †P‡q wKQyUv Kg _v‡K| f‡ii G cv_©K¨‡K fi Î“wU e‡j| 

eq \o((,L) g‡bKwi, GKwU †ZRw¯µq c`v‡_©i bgybvq Avw` ev cÖviw¤¢K cigvYymsL¨v No Ges Ae¶q ( n‡j, t mgqv‡š— Aewkó cigvYy msL¨v, N = Noe((t
N = 0 n‡Z n‡j,  Noe((t = 0 ev, e((t = 0

ev,  eq \f(1,e(t) = 0 ev, e(t =  eq \f(1,0) = ( ev, (t = ( 

( t =  eq \f((,() = (
myZivs, GKwU †ZRw¯µq c`v_© cy‡ivcywi wb:†kl n‡Z Amxg cwigvY mgq jv‡M|

eq \o((,M) †`Iqv Av‡Q,

K¶c_Øq n‡jv 5g I 1g K¶c_ G‡`i Rb¨ cÖavb †Kvqv›Uvg msL¨vi gvb h_vµ‡g n = 5 Ges n = 1

‡ei Ki‡Z n‡e, D³ K¶c_Ø‡q B‡jKUª‡bi MwZ kw³i AbycvZ, Ek5 t  Ek1= ?

Avgiv Rvwb †h‡Kv‡bv †evi K¶c‡_ B‡jKUª‡bi MwZkw³ Ges †gvU kw³i  mvswL¨K gvb mgvb|

†h‡nZz 1g †evi K¶c‡_ B‡jKUª‡bi †gvUkw³, E1 = (13.6eV

( 1g †evi K¶c‡_ B‡jKUª‡bi MwZkw³, Ek1 = 13.6eV

Avevi, n Zg K¶c‡_ B‡jKUª‡bi †gvU kw³, En =  eq \f(E1,n2) 
( cÂg †evi K¶c‡_ B‡jKUª‡bi †gvU kw³,

E5 =   eq \f(E1,52) =  eq \f((13.6eV,25) = ( 0.544eV

( cÂg †evi K¶c‡_ B‡jKUª‡bi MwZkw³ Ek5  = 0.544eV

( DÏxc‡Ki Aby‡”Q‡` D‡j­wLZ K¶c_Ø‡q B‡jKUªbØ‡qi MwZkw³i AbycvZ =  eq \f(Ek5, Ek1) =  eq \f(0.544eV, 13.6eV) 
=  eq \f(1,25) = 1:25   (Ans.)

eq \o((,N) M n‡Z cvIqv hvq, cÂg K¶c‡_ B‡jKUª‡bi †gvU kw³ , E5 = ( 0.544eV

Ges 1g  K¶c‡_ B‡jKUª‡bi †gvU kw³, E1 = ( 13.6eV

( 5g n‡Z 1g K¶c‡_ GKwU B‡jKUªb jvwd‡q G‡j wbM©Z kw³,

(E = E5 ( E1 = (0.544eV + 13.6eV = 13.056eV

= 13.056 ( 1.6 ( 10(19 J = 2.08896 ( 10(18J

GLv‡b, c­vs‡Ki aª“eK, h = 6.63 ( 10(34J.s

wb:m„Z wewKi‡bi Zi½‰`N©¨ ( n‡j, (E = h eq \f(c, () 

 eq \b\bc\[(KÁ·vâ ( = \f(c, ()) 
( ( =  eq \f(hc, (E) =  eq \f(6.63 ( 10(34J.s ( 3 ( 108ms(1, 2.08896 ( 10(18J) 

= 9.5215 ( 10–8m


= 95.215 ( 10(9 m = 95.215 nm

GLv‡b, 95.215 nm <380nm <780 nm

wb:m„Z wewKi‡bi Zi½‰`N©¨ `„k¨gvb cvj­vi g‡a¨ bq, ZvB wb:m„Z Zwo”Pz¤^Kxq wewKiY `„k¨gvb n‡e bv|
eq \o((((,cÖkœ(3) knx` GKwU ARvbv cigvYy X wb‡q ch©‡e¶Y KiwQ‡jv hvi GKwU B‡jKUªb Z…Zxq K¶c_ n‡Z kw³ wewKiY K‡i f‚wg Ae¯’vq wd‡i Avmj| B‡jKUªbwU 0.98c ‡e‡M MwZkxj| B‡jKUª‡bi fi 9.1 ( 10(31 kg B‡jKUª‡bi PvR© 1.6 ( 10(19| cigvYywUi cvigvYweK msL¨v 1|
[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv]
K.
¶q aª“e‡Ki msÁv `vI|
1

L.
AveZ©bkxj B‡jKUª‡bi kw³ n«vm cvq †Kb? e¨vL¨v Ki|
2

M.
B‡jKUªbwU f‚wg Ae¯’vq wd‡i Avmvq wewKwiZ kw³i Zi½‰`N©¨ wbY©q Ki|
3

N.
B‡jKUªbwUi AvBb÷vBbxq MwZkw³ wbDUbxq MwZkw³ A‡c¶v eo nIqvi KviY MvwYwZKfv‡e we‡k­lY Ki|
4

3 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv †ZRw¯µq c`v‡_©i GKwU cigvYyi GKK mg‡q fvO‡bi m¤¢ve¨Zv‡K H c`v‡_©i ¶q aª“eK e‡j| 

eq \o((,L) iv`vi‡dvW© cigvYy g‡W‡ji cÖavb Î“wU GBiƒc:

g¨v·I‡q‡ji Zwor Pz¤^Kxq ZË¡ Abymv‡i Z¡iYkxj †Kv‡bv Avavbhy³ KwYKv Zwor Pz¤^Kxq Zi½ wewKiY K‡i Ges KYvwUi kw³ n«vm †c‡Z _v‡K| G‡¶‡Î B‡jKUªbmgyn wbDwK¬qv‡mi AvKl©bRwbZ †K›`ªgyLx e‡ji cÖfv‡e wbDwK¬qvm‡K cÖ`w¶Y Ki‡Q| myZivs B‡jKUª‡bi Ici me©`vB Awfj¤^ Z¡iY _vK‡e| d‡j Giv we`y¨r Pz¤^Kxq Zi½ wnmv‡e kw³ wewKiY Ki‡e| 

eq \o((,M) †`Iqv Av‡Q,


Avw` K¶c‡_i µgmsL¨v, n = 1

P‚ovš— K¶c‡_i µgmsL¨v, n = 3


Rvbv Av‡Q, c­vs‡Ki `ª“eK, h = 6.63 ( 10(34J.s


Ges cÖ_g †evi K¶c‡_ B‡jKUª‡bi kw³, E1 = (13.6eV 

†ei Ki‡Z n‡e wewKwiZ kw³i Zi½‰`N©¨, ( = ?

Avgiv Rvwb, n Zg †evi K¶c‡_i kw³, En =  eq \f(E1,n2) 
Z…Zxq †evi K¶c‡_i kw³, E3 =  eq \f(E1,32) 

=  eq \f((13.6eV,9) = 1.51eV

( wewKwiZ kw³, (E = E3 ( E1 = (1.51 eV + 13.6eV = 12.09eV

= 12.09( 1.6 ( 10(19J 

Avevi, (E = h( = h eq \f(c, () [c = k~b¨ ¯’v‡b Av‡jvi †eM]

( ( =  eq \f(hc,(E) =  eq \f(6.63(10(34J.s ( 3 ( 108ms(1, 12.09 ( 1.6 ( 10(19J) 

= 1.028 ( 10(7m  (Ans.)
eq \o((,N) DÏxcKg‡Z

B‡jKUªbwUi wbðj fi, mo = 9.1 ( 10(31 kg Ges MwZ‡eM, v = 0.98c

 
= 0.98 ( 3 ( 108ms(1
( B‡jKUªbwUi wbDUbxq MwZkw³, Ek =  eq \f(1,2) mo v2
=  eq \f(1,2) ( 9.1 ( 10(31kg ( (2.94(108ms(1)2 = 3.933 ( 10(14J

wKš‘ AvBb÷vBbxq MwZkw³, Ek( = (m ( mo) c2

 eq \b\bc(\f(mo, \r(1( \f(v2,c2)) ( mo) ( mo)c2  = moc2  eq \b\bc(\f(1, \r(1( \f(v2,c2))) ( 1)  
= 9.1 ( 10(31kg ( (3 ( 108ms(1)2 (  eq \b\bc\{(\f(1,\r(1( \b(\f(0.98c,c))2)) –1) 
= 3.297 ( 10(13 J > 3.933 ( 10(14J (wbDUbxq MwZkw³)

B‡jKUªbwUi AvBb÷vBbxq MwZkw³ wbDUbxq MwZkw³ A‡c¶v eo nIqvi KviY n‡jv, MwZ‡eM e„w×i mv‡_ mv‡_ B‡jKUªb fi e„w× cvq| m~Îvbymv‡i,  eq \b\bc(m = \f(mo,\r(1(\f(v2,c2))))  
eq \o((((,cÖkœ(4) †ZRw¯µq c`v_© ¯^ZtùzZ©fv‡e ¶q cÖvß nq| ZvB M‡elYvMv‡i Zv‡`i we‡kl ai‡bi cv‡Î msi¶Y Kiv nq| GB iKg `ywU we‡kl cvÎ A I B †Z `yBwU wfbœ †ZRw¯µq c`v_© ivLv Av‡Q hv‡`i Aa©vqy h_vµ‡g 16hr Ges 4 w`b|
[†ZRMuvI K‡jR, XKv]
K.
K…ò Mnei Kx?
1

L.
XOR ‡MB‡Ui Uª–_ †Uwej wjL|
2

M.
†ZRw¯µq †gŠj Ø‡qi Mo Avqyi AbycvZ wbY©q Ki|
3

N.
A cv‡Îi †gŠj †hB mg‡q 78% ¶qcÖvß n‡e †mB mg‡q B cv‡Î †gŠ‡ji Kx cwigvY A¶Z _vK‡e?
4

4 bs cÖ‡kœi DËi

eq \o((,K) GKwU ZviKvq hw` h‡_ó fi I NbZ¡ _v‡K Zvn‡j Zvi gnvKlx©q †¶Î GZ kw³kvjx n‡e †h, Av‡jv †mLvb †_‡K wbM©Z n‡Z cvi‡e bv| †mB ZviKvi c„ô n‡Z Av‡jv Av‡mbv e‡j Zv Avgv‡`i `„wó‡MvPi nqbv| G‡`i‡K K…òweei ev K…òMnŸi e‡j| 

eq \o((,L) Exclesive-Or (XOR) ‡MU Ggb GK ai‡bi †MU hv Bbcy‡U c„_K msL¨v Av‡Q wKbv wPwýZ K‡i|

	A
	B
	A ( B

	0
	0
	0

	0
	1
	1

	1
	0
	1

	1
	1
	0


XOR †MB‡Ui Uª–_ †Uwej|

eq \o((,M) GLv‡b,


A †gŠ‡ji Aa©vqy = 16 hr =  eq \f(2,3) day


B †gŠ‡ji Aa©vqy = 4 day

†Kvb †gŠ‡ji Ae¶q aª“eK ( Ges Aa©vqy T eq \s\do8(\f(1,2)) n‡j, T eq \s\do8(\f(1,2)) =  eq \f(0.693, () 
Avevi, †gŠ‡ji Mo Avqy, ( =  eq \f(1, () 
( T eq \s\do8(\f(1,2)) = 0.693(
ev,  eq \f(T12, 0.693) = (
( A †gŠ‡ji Aa©vqy Mo Avqy, (A  = 1,2)) eq \f(T(A), 0.693) 


=  eq \f(\f(2,3) day, 0.693) 


= 0.962 day

B †gŠ‡ji Mo Avqy, (B
= 1,2)) eq \f(T(B), 0.693) 
 


=  eq \f(4 day, 0.693) 


= 5.77 day

( †gŠjØ‡qi Mo Avqyi AbycvZ = 0.962 : 5.77 


= 0.167 : 1 (Ans.)

eq \o((,N) g‡b Kwi, A cv‡Îi †gŠj †h mg‡q 78% ¶qcÖvß n‡e †mB mgq tA 
B †gŠ‡ji Ae¶q aª“eK, (B = 0.693/4day = 0.173d(1
A †gŠ‡ji Ae¶q aª“eK, (​A =  eq  \f(0.693, \f(2,3) day) = 1.04 d(1
( A †gŠ‡ji †¶‡Î N = Noe((t n‡Z cvB, e ((AtA =  eq \f(N,No) 

=  eq \f(100 ( 78,100) 

= 0.22

ev, ((AtA = ln (0.22)

ev, tA =  eq \f(ln(0.22),( (A) 

=  eq \f(–1.51,–1.04d–1) 

= 1.46 day

1.46 day ‡Z B ‡gŠj A¶Z _vK‡e N 

(  e ((BtA =  eq \f(N,No) 
ev, N = Noe((BtA

= 100 ( e((0.173d(1) ( (1.46day)

= 77.68 % (Ans.)

eq \o((((,cÖkœ(5)   eq \a(22,10) Ne wbDwK¬qvm, GKwU wbDwK¬qvi wewµqvq,  eq \a(14,6) CwbDwK¬qv‡mi GKwU AvB‡mvevi ˆZix K‡i| GB Z‡_¨i Av‡jv‡K Zzwg aviYv Ki‡j GLv‡b ( KYv Ges ((1 KYvi wb:miY NU‡Z cv‡i| [†`qv Av‡Q ( KYvi †cÖvU‡bi fi = 1.00728 a.m.u, wbDUª‡bi fi = 1.00867 a.m.u, wbDwK¬qv‡mi fi = 4.0015 a.m.u]

[bUi‡Wg K‡jR, XvKv]

K.
mycvi †bvfv Kx?
1

L.
†SuvK e¨ZxZ p-n Rvsk‡b `yB cÖv‡š—i wefe gvcv m¤¢e wKÑ e¨vL¨v Ki|
2

M.
DÏxc‡K Z‡_¨i Av‡jv‡K GKwU ( KYvi eÜb kw³ wbY©q Ki| 
3

N.
DÏxc‡Ki Z_¨ n‡Z ARvbv wbDwK¬qvmwU wK n‡Z cv‡i h_v_© e¨vL¨vmn we‡k­lY Ki|
4

5 bs cÖ‡kœi DËi

eq \o((,K) b¶‡Îi fi hLb `yB †_‡K cuvP †mŠi f‡ii g‡a¨ _v‡K ZLb ms‡KvP‡bi †h av‡c b¶Î Gi ewn¯’ Av¯—iY Qyu‡o w`‡q AZ¨š— D¾¡j n‡q hvq Zv‡K mycvi‡bvfv e‡j| 

eq \o((,L) w¯’i Zwor wefe Ges †fv‡ë‡Ri g‡a¨ cv_©K¨ i‡q‡Q| †Kv‡bv wWfvBm ev †KŠk‡ji `ywU wfbœ we›`yi ga¨Kvi dvwg© †j‡e‡ji cv_©K¨ Øviv †fv‡ëR wb‡`©wkZ nq| †hLv‡b w¯’iZwor wefe n‡jv wWfvB‡mi H `ywU we›`yi ga¨Kvi Zwor‡¶Î cÖve‡j¨i †hvwRZ dj| p-n Rvsk‡b †Kv‡bv evqvm †`qv bv _vK‡j wWfvB‡mi mKj we›`yi dvwg© †j‡fj mgvb nq| ZvB GgZve¯’vq gvwëwgUvi ev my‡e`x †fvëwgUvi Øviv p-n Rvsk‡bi `yB cÖv‡š—i wefe cwigv‡c 0 †fvë cvIqv hv‡e| GKvi‡Y, †SuvK e¨ZxZ p-n Rvsk‡bi `yB cÖv‡š—i wefe gvcv m¤¢e bq|

eq \o((,M) †`Iqv Av‡Q,


GKwU †cÖvU‡bi fi, mp = 1.00728 amu


Ges GKwU wbDUª‡bi fi, mn = 1.00867 amu


( KYvi wbDwK¬qv‡mi fi, M = 4.0015 amu

Rvbv Av‡Q, k~b¨ ¯’v‡b Av‡jvi `ª“wZ, c = 3 ( 108 ms(1
`ywU †cÖvUb Ges `ywU wbDUª‡bi mw¤§wjZ fi = 2 mp + 2mn
= 2 ( 1.00728 amu + 2 ( 1.00867 amu

= 4.0319 amu

( fiÎ“wU, (m = 4.0319 amu ( 4. 00 15 amu


= 0.0304 amu = 0.0304 ( 1.66057 ( 10(27  kg


= 5.048 ( 10(29 kg

(wb‡Y©q eÜbkw³, B.E = (m.c2

= 5.048 ( 10(29 kg ( (3 ( 108 ms(1)2

= 4.5432 ( 10(12 J (Ans.)

 eq \o((,N)   eq \a(14,6) C wbDwK¬qv‡mi AvB‡mvevi gv‡b n‡jv( fimsL¨v = 14

ev †cÖvUbmsL¨v + wbDUªbmsL¨v = 14

( KYv wb:m„Z bv n‡j wewµqvwU wbæiƒc n‡Z cvi‡Zvt

 eq \a(22,10) Ne  ((  eq \a(14,6) C  +  eq 2 \a(4,2) He 
wKš‘ ( KYv wb:m„Z nIqvq  eq \a(14,6) C Gi GKwU wbDUªb, †cÖvU‡b cwibZ n‡e| ZLb wewµqvwU n‡e wbæiƒc:

 eq \a(22,10) Ne  ((  eq \a(14,7) N +  eq 2 \a(4,2) He + e(
 eq \a(22,10) Ne  ((  eq \a(14,7) N + 2( ( -KYv) + GKwU ( KYv

myZivs, ARvbv wbDwK¬qvmwU n‡e bvB‡Uªv‡Rb cigvbyi wbDwK¬qvm|

eq \o((((,cÖkœ(6) 
[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
eÜb kw³ Kv‡K e‡j?
1

L.
N ( t †jL KLbB mgq A¶‡K †Q` K‡i bv( †Kb?
2

M.
ÔAÕ Gi Ae¶q aª“eK KZ?
3

N.
ÔBÕ Ges 30%  ¶q n‡Z †h mgq jv‡M 60% ¶q n‡Z wK Zvi wØ¸Y mgq jvM‡e? MvwYwZKfv‡e DËi `vI|
4

6 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv cÖ‡qvRbxq msL¨K wbDwK¬qb GKwÎZ n‡q GKwU ¯’vqx wbDwK¬qvm MVb Ki‡Z †h cwigvb kw³ wbM©Z ev †kvwlZ nq Zv‡K wbDK¬xq eÜb kw³ e‡j| 

eq \o((,L) N ( t †jL ej‡Z †ZRw¯µq c`v‡_©i bgybvq †h †Kv‡bv gyn~‡Z© A¶Z cigvYy msL¨v  (N) ebvg mgq (t) ‡jL eySv‡bv n‡q‡Q|
N – t †jL mgq A¶‡K †Q` Ki‡Z n‡j,

N = 0 n‡Z n‡e,

†ZRw¯µq iƒcvš—i m~Î n‡Z cvB,

N = No e–(t
ev, 0 = Noe–(t
ev, e–(t = 0

ev, – (t = ( (Amxg)

( t = ( (Amxg)

ZvB ejv hvq, N ( t †jL KL‡bvB mgq A¶‡K †Q` K‡i bv|

eq \o((,M) DÏxc‡Ki †jL n‡Z cvB,

Gi Avw` cigvYy msL¨v = No n‡j t = 4000 hr ci 

Aewkó cigvYy msL¨v = 0.5No =  eq \f(No,2) 
( A ‡ZRw¯µq c`v_©wUi Aa©vqy, T eq \s\do7(\f(1,2)) = 4000 hr 

Gi Ae¶q aª“eK ( n‡j,

T eq \s\do7(\f(1,2)) =  eq \f(0.693,() 
( ( = 1,2)) eq \f(0.693,T)
 =  eq \f(0.693, 4000 hr) = 1.7325 ( 10(4 hr(1 (Ans.)

eq \o((,N) DÏxc‡Ki wPÎ n‡Z cvB,

B- Gi Aa©vqy, T = 5000 hr

Gi Ae¶q aª“eK, ( =  eq  \f(0.693,T) =  eq \f(0.693, 5000 hr) = 1.386 ( 10(4 hr(1
g‡bKwi, B Gi 30% I 60% ¶q n‡Z h_vµ‡g t1 I t2 cwigvY mgq jv‡M|

Zvn‡j,

N = No ( (100% ( 30%) = 0.7No = Noe((t1 ............(i)

Ges  N = No ( (100% ( 60%) = 0.4No = Noe((t2 ............(ii)

(i) n‡Z cvB, e((t1 = 0.7 ev, ((t1 = ln (0.7)

( t1 =  eq \f(ln(0.7), (() =  eq \f( ln(0.7), ( 1.386 ( 10(4 hr(1) = 2573 .4 hr

(ii) n‡Z cvB, e((t2 = 0.4 ev, ((t2 = ln (0.4)

( t2 =  eq \f(ln(0.4), (() =  eq \f( ln(0.4), ( 1.386 ( 10(4 hr(1) = 6611 hr

GLv‡b, 6611 hr ( 2 ( 2573.4 hr

ev, t2 ( 2t1 

myZivs, ÔBÕ Gi 30% ¶q n‡Z †h mgq jv‡M 60% ¶q n‡Z Zvi wØ¸Y mgq jvM‡e bv, eis Zvi †P‡q †ewk mgq jvM‡e|

eq \o((((,cÖkœ(7) 
	†gŠj
	†cÖvUb msL¨v
	fi msL¨v
	wbDwK¬qv‡mi fi amu
	lamu = 931 MeV

	U
	92
	235
	235.0439
	†cÖvU‡bi fi, mp = 1.00728 amu

wbDUª‡bi fi, mn = 1.00876 amu

Av‡jvi †eM c = 3 ( 108 ms(1

	C
	6
	12
	12
	

	Fe
	26
	56
	56
	

	He
	2
	4
	4.00276
	


[knx` exi DËg †j: Av‡bvqvi Mvj©m K‡jR, XvKv]

K.
Aa©vqy Kv‡K e‡j?
1

L.
NAND Gate †K mve©Rbxb †MU ejv nq †Kb?
2

M.
BD‡iwbqv‡gi fiÎ“wU †ei Ki|
3

N.
DÏxc‡K cÖ`Ë Z_¨ e¨envi K‡i wbDwK¬qb cÖwZ eÜb kw³ ebvg fi msL¨vi †jLwPÎ AsKb Ki|
4

7 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv †ZRw¯µq c`v‡_©i bgybvq †h mg‡q cigvYy msL¨v Avw` gyn~‡Z©i Zzjbvq A‡a©‡K cwiYZ nq †m mgq‡K H †ZRw¯µq †gŠ‡ji Aa©vqy e‡j| 

eq \o((,L) ïaygvÎ NAND †MU e¨envi K‡i NOT, OR Ges AND †MU ˆZwi Kiv hvq e‡j NAND †MU‡K mve©Rbxb †MU ejv nq| wb‡P NAND †MU e¨envi K‡i NOT, OR I AND †MU Gi jwRK †MU †`Lv‡bv n‡jv|

(i) NAND †MU †_‡K NOT †MU :


[image: image1.emf] 

A  

A  


(i) NAND †MU †_‡K OR †MU :


[image: image2.emf]   

A.B  

= A + B  

A  

B  

A  

B  


(i) NAND †MU †_‡K AND †MU :


[image: image3.emf]   

A.B  

A  

B  

A.B  


eq \o((,M) †`Iqv Av‡Q,


BD‡iwbqv‡gi fimsL¨v , A = 235


†cÖvUb msL¨v , Z = 92

( wbDUªb msL¨v, N = A ( Z = 235 ( 92 = 143

BD‡iwbqvg wbDwK¬qv‡mi fi, M = 235.0439 amu

( fiÎ“wU (m = Zmp + Nmn ( M

= 92 ( 1.00728 amu + 143 ( 1.00876 amu – 235.0439 amu

= 1.87854 amu (Ans.) 
eq \o((,N) BD‡iwbqv‡gi eÜb kw³, B.E. = 1.87854 ( 931 MeV


= 1748 . 92 MeV

( BD‡iwbqv‡gi wbDwK¬qb cÖwZ eÜb kw³

=  eq \f(1748.92 MeV, 235) = 7.44 MeV/nucleon

Kve©‡bi (C) fiÎ“wU = 6mn + 6mp ( M

= 6(1.00728 + 1.00876) ( 12 = 0.09624 amu

( Kve©‡bi wbDwK¬qb cÖwZ eÜb kw³ =  eq \f( 0.09624 ( 931 MeV, 12) 

= 7.46662 MeV/ nucleon

Avqi‡bi (Fe) fiÎ“wU = 26 mp + (56 – 26) mn ( M

= 26 ( 1.00 728 + 30 ( 1.00 876 ( 56 = 0.45208 amu

(Avqi‡bi wbDwK¬qb cÖwZ eÜb kw³ =  eq \f(0.45208 ( 931 MeV, 56) 

= 7.516 Mev/ nucleon

wnwjqv‡gi (He) fi Î“wU = 2mp + 2mn ( M

= 2 ( 1.00 728 + 2 ( 1.00876 ( 4.00276 = 0.02932 amu

( wnwjqv‡gi wbDwK¬qb cÖwZ eÜb kw³ =  eq \f(0.02932 ( 931 MeV,4) 

= 6.82423 MeV

myZivs, wb‡Y©q wbDwK¬qb cÖwZ eÜb kw³ ebvg fimsL¨vi †jLwPÎ wbæiƒc:

[image: image4.png]BE(Mev)/Nucleon——>
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eq \o((((,cÖkœ(8) evsjv‡`‡ki cigvYy M‡elYv †K‡›`ª cix¶Yxq GKwU †ZRw¯µq †gŠ‡ji Aa©vqy 10 w`b| m¤¢ve¨ `~N©Ubv Gov‡Z cix¶vMv‡ii Pvicv‡k †ZRw¯µq myi¶v †`qvj ˆZwi Kiv nj|

[Bw¤úwiqvj K‡jR, XvKv]

K.
fi-Î“wU Kv‡K e‡j?
1

L.
†MvjvKvi cwievnxi e¨vmva© evov‡j aviKZ¡ e„w× cvq †Kb?
2

M.
D‡j­wLZ †ZRw¯µq †gŠ‡ji 75% ¶q n‡Z KZ mgq jvM‡e?
3

N.
cix¶vMv‡ii Pvicv‡k †ZRw¯µq myi¶v †`qvj KZ mgq ch©š— ivL‡Z n‡e( MvwYwZK we‡k­l‡Yi mvnv‡h¨ gZvgZ `vI|
4

8 bs cÖ‡kœi DËi

eq \o((,K) †Kvb GKwU wbDwK¬qv‡mi fi Ges Gi Dcv`vwbK KYv¸‡jvi gy³ Ae¯’vq wgjxZ f‡ii cv_©K¨‡K fi-Î“wU e‡j| 

eq \o((,L) †MvjvKvi cwievnxi †¶‡Î Avgiv Rvwb, C = 4((or.

myZivs e¨vmva© r e„w× †c‡j cwievnxi †¶Îdj I e„w× cvq Ges mv‡_ mv‡_ aviKZ¡ C e„w× cv‡e| 

eq \o((,M) †`Iqv Av‡Q,

T eq \s\do4(\f(1,2))= 10 w`b

75%  ¶q n‡j Aewkó _v‡K 25% 

(  eq \f(N,No) =  eq \f(25,100) 
†hLv‡b, No = cÖv_wgK cigvYy msL¨v,

N = Aewkó cigvYy msL¨v|

Avgiv Rvwb,

Aa©vqy, T eq \s\do4(\f(1,2))=  eq \f(0.693,() 
ev,  ( =  eq \f(0.693,10) = 0.0693 d–1
Avevi, Avgiv Rvwb,

N = Noe((t 
ev,   eq \f(N,No) = e((t
ev,   eq \f(25,100) = e(0.0693t

ev,  ln  eq \b\bc(\f(1,4)) = ( 0.0693 t

ev,  t =  eq \f(ln,(0.0693) 

( t = 20.004 w`b.

(t = 20 w`b 
eq \o((,N) †`Iqv Av‡Q, T eq \s\do4(\f(1,2)) = 10 w`b

cÖkœg‡Z,  eq \f(N,No) =  eq \f(100,100) 
100% ¶q n‡j Aewkó _v‡K 0%

(  eq \f(N,No) =  eq \f(0,100) = 0

‡hLv‡b, No = cÖv_wgK cigvYy msL¨v|

N = Aewkó cigvYy msL¨v

Avgiv Rvwb,


T eq \s\do4(\f(1,2)) =  eq \f(0.693,() 
ev,  ( =  eq \f(0.693, T\s\do4(\f(1,2)))=  eq \f(0.693,10) = 0.0693 w`b|

Avevi Avgiv Rvwb,


 eq \f(N,N​o) = e((t 

ev,  ( (t = ln  eq \b\bc(\f(N,No)) 
ev,  (t = ln  eq \b\bc(\f(No,N))  

ev,  (t = ln  eq \b\bc(\f(1,0)) 
ev,  t =  eq \f(ln ((),0.0693) 
ev,  t = ( 

( t = ( 

( cix¶vMv‡ii Pvicv‡k †ZRw¯µq myi¶v †`qvj Amxg mgq ch©š— ivL‡Z n‡e|

eq \o((((,cÖkœ(9) 
[image: image5.png]Qe




 [K…wl wek¦we`¨vjq K‡jR, gqgbwmsn]

K.
Aa©cwievnx Kv‡K e‡j?
1

L.
P UvBc Aa©cwievnx MV‡bi †KŠkj eY©bv Ki|
2

M.
nvB‡Wªv‡Rb cigvYyi cÖ_g K¶c‡_i e¨vmva© wbY©q Ki|
3

N.
D‡ËwRZ Ae¯’vq nvB‡Wªv‡Rb cigvYyi GKwU B‡jKUªb wØZxq kw³¯—i †_‡K f‚wg ¯—‡i Mgb Ki‡j wbM©Z wewKiY Avgv‡`i `„wóMÖvn¨ n‡e wK-bv MvwYwZK we‡k­l‡Yi gva¨‡g gZvgZ `vI|
4

9 bs cÖ‡kœi DËi

eq \o((,K) †h mg¯— c`v‡_©i Zwor cwievwnZv cwievnx I Aš—i‡Ki gvSvgvwS, †m¸‡jv‡K Aa©cwievnx c`v_© e‡j| ZvcgvÎv evov‡j G‡`i Zwor cwievnxZv eû¸Y e„w× cvq| 

eq \o((,L) P UvBc Aa©cwievnx ˆZwi Kivi Rb¨ PZz‡h©vRx c`v‡_©i (†hgb, Rv‡g©wbqvg) †Kjv‡m wÎ‡hvRx c`v‡_©i (†hgb, A¨vjywgwbqvg) cigvYy wbqwš¿Zfv‡e †gkv‡bv nq| A¨vjywgwbqvg cigvYyi wZbwU †hvRb B‡jKUªb Av‡kcv‡ki Rv‡g©vwbqvg cigvYyi mv‡_ hy³ n‡q mg‡hvRx eÜb ˆZwi K‡i| A¨vjywgwbqv‡gi GKwU †hvRb B‡jKUªb Kg _vKvi Kvi‡Y, GKwU ¯’v‡b GKwU B‡jKUª‡bi NvUwZ c‡o| d‡j H ¯’v‡b ÔeÜbÕ ˆZwi nq bv| ÔB‡jKUªb NvUwZ gv‡bB Ô†nvjÕ| cÖwZwU Al cigvYy GKwU K‡i †nvj m„wó K‡i| G †nvj¸‡jv B‡jKUªb MÖn‡Y cÖ¯‘Z _v‡K| GRb¨ Ac`ªe¨‡K MÖnxZv e‡j| Gfv‡e m„ó †nvj wewkó Aa©cwievnx‡K P UvBc Aa©cwievnx e‡j| 

eq \o((,M) GLv‡b,


B‡jKUª‡bi fi, m = 9.1(10(31kg


B‡jKUª‡bi PvR©, e = 1.6 ( 10(19C


c­¨v¼ aª“eK, h = 6.63 ( 10(34 Js


(o = 8.85 ( 10(12 C2N(1m(2

nvB‡Wªv‡Rb cigvYyi Rb¨ n = 1

Avgiv Rvwb,

†Kvb cigvYyi n Zg K¶c‡_i e¨vmva©,

rn =  eq \f(n2h2(o, (me2) 
ev, r1 =  eq \f((1)2 ( (6.63 ( 10(34Js)2 ( (8.85 ( 10(12C2N(1m(2), 3.14 ( (9.1(10(31kg) ( (1.6 ( 10(19​​C)2) 

= 0.53 ( 10(10m


= 0.53 Å (Ans.)
eq \o((,N) Avgiv Rvwb,


nvB‡Wªv‡Rb cigvYy f‚wg Ae¯’vi kw³,


E1 = (13.6eV


Ges wØZxq ¯—‡ii kw³, E2 =  eq \f(1,4) E1

=  eq \f((13.6eV, 4) 

= (3.4 eV

	Avevi, Avgiv Rvwb,

h( = Eu ( El 

ev, ( =  eq \f(Eu ( El, h) 

=  eq \f((3.4eV ( ((13.6eV), 6.63 ( 10(34Js) 

=  eq \f(10.2(1.6 ( 10(19J, 6.63 ( 10(34Js) 

= 2.46 ( 1015 Hz
	GLv‡b,

wbæ¯—i kw³, E1 = El 


= (13.6eV

D”Pkw³ ¯—i, E2 = Eu 


= (3.34eV

c­¨v¼ aª“eK, h = 6.63 ( 10(34Js

K¤úv¼, (= ?


`„k¨gvb Av‡jvi K¤úv¼ 3.8(1014Hz ‡_‡K 7.7(1014Hz nIqvq GB wewKiY (K¤úv¼ 2.46 ( 1015Hz) Avgv‡`i `„wóMÖvn¨ n‡e bv|

eq \o((((,cÖkœ(10) †iwWqvg GKwU †ZRw¯µq c`v_© hvi Ae¶q aª“eK 4.36 ( 10(4y(1|
[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR,iscyi]
K.
UªvbwR÷i Kx?
1

L.
fi Î“wU KxÑ e¨vL¨v Ki|
2

M.
DÏxc‡Ki †iwWqv‡gi 60% ¶q n‡Z KZ mgq jv‡M wbY©q Ki|
3

N.
†ZRw¯µq c`v‡_©i Aa©vqy †_‡K Mo Avqy A‡bK †ewkÑ DÏxc‡Ki †¶‡Î Gi mZ¨Zv hvPvB Ki|
4

10 bs cÖ‡kœi DËi

eq \o((,K) `yBwU P UvBc c`v‡_©i gv‡S GKwU n UvBc c`v_© A_ev `ywU n UvBc c`v‡_©i gv‡S GKwU P UvBc e¯‘ m¨vÛDBP K‡i ˆZwi Kiv we‡kl †KŠkj hv B‡jKUªwb· eZ©bx¸‡jv‡Z weea©K I `ª“Z MwZi myBPiƒ‡c KvR Ki‡Z m¶g, Zv‡K UªvbwR÷i e‡j| 

eq \o((,L) †Kv‡bv c`v‡_©i GKwU cigvYyi wbDwK¬qv‡mi fi wbDwK¬qvm MVbKvix †gŠwjK KYvmg~‡ni (†cÖvUb I wbDUªb), gy³ve¯’vq f‡ii mgwó A‡c¶v mvgvb¨ Kg nq| f‡ii G cv_©K¨‡K H c`v‡_©i fiÎ“wU e‡j| E = mc2 ev, E = ((m)c2 m~Îvbymv‡i G fiÎ“wU cigvYyi wbDwK¬qv‡mi eÜb kw³ (hv GK cÖKvi wefekw³)-†Z cwiYZ nq| 

eq \o((,M) †`Iqv Av‡Q,

†ZRw¯µq c`v_©wUi Ae¶q aª“e, ( = 4.36 ( 10(4y(1
Avw` cigvYymsL¨v No n‡j Aewkó cigvYymsL¨v,

N = No ( No ( 60% = 0.4No 

G‡¶‡Î, cÖ‡qvRbxq mgq t n‡j, N = Noe((t
ev, e((t =  eq \f(N,No) 
ev, ((t = ln  eq \b\bc(\f(N,No))  [ Dfqc‡¶ e wfwËK jMvwi`g wb‡q]

( t = ( eq \f(1, () ln  eq \b\bc(\f(N,No)) = (  eq \f(1,4.36 ( 10(4y(1) ln  eq \b\bc(\f(0.4No,No)) 

= 2101.6 y (Ans.)

eq \o((,N) DÏxcKg‡Z,

†ZRw¯µq c`v_© †iwWqv‡gi Ae¶q aª“eK, ( = 4.36 ( 10(4y(1
Gi Mo Avqy, ( =  eq \f(1, () =  eq \f(1,4.36 ( 10(4y(1) = 2293.6y

Ges Aa©vqy, T =  eq \f(0.693, () =  eq \f(0.693,4.36(10(4y(1) = 1589.45 y

j¶¨Kwi, 2293.6y >> 1589.45 y

ev, ( >>T

myZivs †ZRw¯µq c`v‡_©i Aa©vqy †_‡K Mo Avqy A‡bK †ewk- MvwYwZK fv‡e Dw³wU mZ¨Zv cvIqv †Mj| 

eq \o((((,cÖkœ(11) †ZRw¯µq c`v_©-†iWb  eq \b\bc(\a(222,86)Rn) Gi Aa© Rxeb 3.82 w`b A_©vr 3.82 w`‡b A‡a©K cigvYy †f‡½ hvq|


[nvwg`cyi Avj‡niv K‡jR, h‡kvi]
K.
Aa©vqy Kx?
1

L.
†ZRw¯µq ¶‡qi m~ÎwU wee„Z I e¨vL¨v Ki|
2

M.
†iWb †gŠjwUi 60% ¶q n‡Z KZ mgq jvM‡e?
3

N.
me¸‡jv cigvYy fv½vi Rb¨ †Kv‡bv †ZRw¯µq c`v‡_©i Amxg mgq jv‡M- DÏxc‡Ki Av‡jv‡K we‡k­lY Ki|
4

11 bs cÖ‡kœi DËi

eq \o((,K) †h mg‡q †Kvb †ZRw¯µq c`v‡_©i wVK A‡a©K cwigvY ¶qcÖvß nq Zv‡K H †ZRw¯µq †gŠ‡ji Aa©vqy e‡j| 

eq \o((,L) †h †Kvb gyn~‡Z© †Kvb †ZRw¯µq cigvYyi fv½‡bi nvi H mg‡q Dcw¯’Z A¶Z cigvYyi msL¨vi mgvbycvwZK|

g‡bKwi, mg‡qi ïi“‡Z †Kvb †ZRw¯µq c`v‡_©i A¶Z cigvYyi msL¨v No​| dt mgq ci dN msL¨K cigvYyi fv½‡bi d‡j A¶Z cigvYyi msL¨v nq N| Zvn‡j GB m~Îvbymv‡i,

( eq \f(dN,dt)  ( N

eq \o((,M) GLv‡b,

†iW‡bi Aa©Rxeb, T eq \s\do8(\f(1,2))= 3.82 day

g‡bKwi, †iW‡bi cÖv_wgK cigvYy msL¨v

No Ges t mgq ci 60% ¶q n‡j cigvYyi msL¨v nq N

( N = No ( No ( 60% = 0.4No 

Avgiv Rvwb,

T eq \s\do8(\f(1,2))=  eq \f(0.693, () 
ev, ( =  eq \f(0.693,3.82) 
( ( = 0.1814136 d(1
Avevi,

N = No e((t
ev, 0.4No = Noe(0.1814136(t

( t = 5.05 days  (Ans.) 
eq \o((,N) g‡bKwi, †ZRw¯µq c`v‡_©i cÖv_wgK cigvYymsL¨v = No 


t mg‡q me¸‡jv cigvYy †f‡½ †M‡j,


t mgq ci A¶Z cigvYymsL¨v, N = 0 nq

Avgiv Rvwb,


N = Noe((t

ev, 0 = Noe((t  


ev, e((t = 0


ev, ln (e((t ) = ln (0)


ev, ( (t = (

ev, t =  eq \f((,(() 

( t = (
myZivs, me¸‡jv cigvYy fv½vi Rb¨ †Kvb †ZRw¯µq c`v‡_©i Amxg mgq jv‡M|
eq \o((((,cÖkœ(12) GKwU †ZRw¯µq c`v‡_©i Aa©vqy 12 w`b| GKwU wbw`©ó mg‡q D³ c`v‡_©i 85% ¶q nq|

[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, cve©Z©xcyi, w`bvRcyi]

K.
wbDwK¬qvi wdkb (Fission) wewµqv Kx?
1

L.
wbDwK¬qvi wdkb I wdDkb wewµqvi g~j cv_©K¨ wK wK (¸i“Z¡c~Y© `ywU cv_©K¨ wjL‡Z n‡e)?
2

M.
KZ w`b mg‡q c`v_©wUi 85% ¶q n‡e?
3

N.
hw` D³ c`v‡_©i ¶q aª“eK Gi gvb 0.05775d(1 Gi cwie‡Z© 0.06775d(1 nq Zvn‡j c`v_©wUi 85% ¶q n‡Z mg‡qi cv_©K¨ KZ n‡e?
4

12 bs cÖ‡kœi DËi

eq \o((,K) †h we‡kl ai‡bi wbDwK¬qvi wewµqvq GKwU fvix wbDwK¬qvm cÖvq mgvb fi wewkó `ywU wbDwK¬qv‡m wef³ nq Zv‡K ejv nq wbDwK¬qvi wdkb wewµqv| 

eq \o((,L)  

	wbDwK¬qvi wdkb
	wbDwK¬qvi wdDkb

	i. wbDwK¬qvi wdkb wewµqvq GKwU fvix wbDwK¬qvm †f‡½ cÖvq mgvb f‡ii `ywU wbDwK¬qv‡m cwiYZ nq|
	i. 
wdDkb wewµqvq `ywU nvév wbDwK¬qvm GKwÎZ n‡q A‡c¶vK…Z GKwU fvix wbDwK¬qvm MVb K‡i|

	ii. wdk‡b AskMÖnbKvix †gŠj mvaviYZ †ZRw¯µq nq|
	ii. 
wdDk‡b AskMÖnYKvix †gŠj ¸‡jv AvqwbZ Ae¯’vq _v‡K|


eq \o((,M) GLv‡b,

†ZRw¯µq c`v‡_©i Aa©vqy, T eq \s\do8(\f(1,2))= 12 days

cÖviw¤¢K cigvYy msL¨v, No = n  (awi)

85% ¶‡qi ci A¶Z cigvYy msL¨v, N = (100 ( 85)% ( n = 0.15 n

cÖ‡qvRbxq mgq, t = ?

Avgiv Rvwb,


T eq \s\do8(\f(1,2))=  eq \f(0.693,() 

ev, ( = 1,2)) eq \f(0.693, T)


ev, ( =  eq \f(0.693,12) d(1

ev, ( = 0.05775d–1

Avevi, N = Noe–(t


ev, 0.15n = ne–0.05775(t


( t = 32.85 days (Ans.)

eq \o((,N) GLv‡b,


¶qaª“eK, ( = 0.05775 d(1 n‡j 85% ¶‡q


cÖ‡qvRbxq mgq, t = 32.88 days [M bs n‡Z ]
awi, ¶qaª“eK, (( = 0.06775 n‡j cÖ‡qvRbxq mgq t( nq|

GLb,

cÖviw¤¢K cigvYy msL¨v, No = n (awi)

85% ¶‡qi ci A¶Z cigvYy msL¨v, N = (100 ( 85)% ( n


= 0.15 n

Avgiv Rvwb,

N = Noe(((t(
ev, 0.15 ( n = n ( e(0.06775(t(
( t(= 28 days

( mgq c~e©v‡c¶v Kg jv‡M = t ( t(= (32.85 ( 28) days


= 4.85 days (Ans.)

eq \o((((,cÖkœ(13) GKwU cvigvYweK we`y¨r †K‡›`ªi Drcv`b ¶gZv 4000MW G‡Z R¡vjvwb wn‡m‡e U-235 e¨envi Kiv nq| 1wU wdkvb n‡Z 200 MeV kw³ cvIqv hvq| 1 eQi ci †`Lv †Mj 1 †gvj R¡vjvwb n‡Z 9.2755 ( 1013 wU cigvYy ¶q n‡q †M‡Q| 


[PÆMÖvg weÁvb K‡jR, PÆMÖvg]

K.
m~‡h©i Mo NbZ¡ KZ?
1

L.
Av‡cw¶K Z‡Ë¡i mvnv‡h¨ †`LvI †h †Kv‡bv e¯‘i †eM Av‡jvi †e‡Mi mgvb n‡Z cv‡i bv?
2

M.
R¡vjvwbi Aa©vqy †ei Ki| 
3

N.
1 eQ‡ii we`y¨r †K‡›`ª KZUzKz R¡vjvwb LiP n‡e Zv MvwYwZKfv‡e we‡k­lY Ki| 
4

13 bs cÖ‡kœi DËi

eq \o((,K) m~‡h©i Mo NbZ¡ nj- 1410 kgm–3 

eq \o((,L) †Kvb e¯‘i wbðj fi, m0, MwZkxj fi m Ges e¯‘wU hw` V †e‡M MwZkxj nq Zvn‡j Av‡cw¶K ZË¡vbymv‡i Rvwb,

m =  eq \f(m0,\r(1 ( \f(v2,c2)))  e¯‘wU hw` Av‡jvi †e‡M MwZkxj nq| 

Zvn‡j, v = c 

m =   eq \f(m0,\r(1 ( \f(v2,c2))) 

=  eq \f(m0,\r(1 ( 1))  


= (
wKš‘ e¯‘i fi  KLbI Amxg n‡Z cv‡i bv| AZGe †Kvb e¯‘i †eM Av‡jvi †e‡Mi mgvb n‡Z cv‡i bv|  

eq \o((,M) Avgiv Rvwb, 

1 †gvj A_©vr 235gm Gi cigvYyi msL¨v, 

N0 = 6.02 ( 1013 wU 

( ¶q n‡q †M‡Q = 9.2755 ( 1023 wU 

( Aewkó cigvYyi msL¨v, N = (6.02 ( 1023 ( 9.2755 ( 1013) wU 


= 6.019 ( 1023 

Avevi, 

N = N0 e((t 

ev, ln eq \b(\f(N,N0))  = ( (t 
[(GLv‡b, mgq (t) = 1 years]  

( (  = 1.66  ( 10(4 year(1 

Avevi, Aa©vqy, T eq \s\down5(\f(1,2))  =  eq \f(0.693,() 

=  eq \f(0.693,1.66 ( 10(4 y(1) 

= 4171.5 year. (Ans.)
eq \o((,N) GLv‡b, cvigvYweK we`y¨r †K‡›`ªi ¶gZv, P = 4000 MW


= 4 ( 109 watt 

A_©vr cvigvYweK we`y¨r †K›`ª n‡Z, 1 year G Drcvw`Z we`y¨r kw³,

E = (4 ( 109 ( 365 ( 24 ( 3600) J = 12.6144 ( 1016J

awi, m kg R¡vjvwb LiP n‡e,    

A_©vr, E = mc2 

ev,  eq \f(12.6144 ( 1016,(3 ( 108)2)  = m 

( m =  eq \f(12.6144,9) kg 


= 1.4016 kg 

A_©vr, 1.402kg R¡vjvwb LiP n‡e| (Ans.)

eq \o((((,cÖkœ(14) GKwU nvB‡Wªv‡Rb cigvYyi D‡ËwRZ  I f‚wg Ae¯’vq kw³ h_vµ‡g (3.4eV Ges ( 13.6eV| D³ nvB‡Wªv‡Rb cigvYywU D‡ËwRZ Ae¯’v †_‡K f‚wg Ae¯’vq Av‡m Ges †dvUb wb:miY K‡i|
[K¨v›Ub‡g›U K‡jR, h‡kvi]

K.
LED Kx?
1

L.
†Kvb wbDwK¬qv‡mi cÖwZwU wbDwK¬q‡bi c„_K c„_K f‡ii mgwó A‡c¶v wbDwK¬qv‡mi †gvU fi Kg †Kb?
2

M.
†dvU‡bi K¤úvsK KZ n‡e?
3

N.
D³ †dvUb hw` cigvYy‡K AvNvZ K‡i Z‡e Kx NU‡e e‡j Zzwg g‡b Ki?
4

14 bs cÖ‡kœi DËi

eq \o((,K) LED n‡jv Light Emitting Diode ev Av‡jvK wb:mviK Wv‡qvW| GwU GK we‡kl ai‡bi Wv‡qvW hvi ga¨w`‡q Zwor cÖevn †M‡j GKwU wbw`©ó e‡Y©i Av‡jvKiwk¥ D`MxiY K‡i|  

eq \o((,L) wbDwK¬qv‡m mg cÖK…wZi (abvÍK) Avav‡bi GK ev GKvwaK †cÖvUb _v‡K| G †cÖvUb¸‡jv‡K ci¯ú‡ii mv‡_ Ges wbDUªb¸‡jvi mv‡_ Ave× ivL‡Z kw³i `iKvi nq| GwU n‡jv eÜb kw³ hv GK cÖKvi wefekw³| wbDwK¬qb¸‡jv hLb GKwÎZ nq ZLb G‡`i mvgwóK f‡ii mvgvb¨ f½vsk E = (m.c2. m~Îvbymv‡i D³ wefekw³‡Z cwiYZ nq| ZvB †Kv‡bv wbDwK¬qv‡mi cÖwZwU wbDwK¬q‡bi c„_K c„_K f‡ii mgwó A‡c¶v wbDwK¬qv‡mi †gvU fi mvgvb¨ Kg nq| f‡ii G cv_©K¨‡K fi Î“wU e‡j| 

eq \o((,M) †`IqvAv‡Q,


D‡ËwRZ Ae¯’vi kw³, E2 = (3.4eV


Ges f‚wg Ae¯’vi kw³, E1 = ( 13.6 eV 

Rvbv Av‡Q, c­vs‡Ki aª“eK, h = 6.63 ( 10(34 J.s

†ei Ki‡Z n‡e †dvU‡bi K¤úvsK, ( = ?
†dvU‡bi kw³ E = wbM©Z kw³ = E2 ( E1 

= (3.4eV ( ((13.6 eV) = 10.2 eV = 10.2 ( 1.6 ( 10(19 J

AvgivRvwb, E = h(
( ( =  eq \f(E,h)=  eq \f(10.2 ( 1.6 ( 10(19 J, 6.63 ( 10(34 J.s) = 2.46 ( 1015 Hz (Ans.)

eq \o((,N) D³ †dvUb hw` cigvYy‡K AvNvZ K‡i Z‡e d‡Uv Zworwµqv NU‡Z cv‡i| KviY †dvUbwUi kw³ = 10.2eV, hv mKj avZzi Kvh©v‡c¶K n‡Z e„nËi|

†hgb, AvgivRvwb, †mvwWqv‡gi Kvh©v‡c¶K, Wo = 2.28eV 
Zvn‡j D³ †dvUb †mvwWqvg avZzc„‡ô AvcwZZ n‡j,

wb:m„Z d‡UvB‡jKUª‡bi m‡e©v”P MwZkw³, 

Tmax = h( ( Wo   [(h( = Wo + Tmax]

= 10.2eV ( 2.28 eV = 7.92 eV, hv d‡UvB‡jKUª‡bi Rb¨ e„nr gv‡bi MwZkw³| 

eq \o((((,cÖkœ(15) 

[wgR©vcyi K¨v‡WU K‡jR, Uv½vBj]

K.
†ZRw¯µqZv Kx?
1

L.
†ZRw¯µqZvi KviY e¨vL¨v Ki|
2

M.
B cigvYyi fi Î“wU wbY©q Ki|
3

N.
wbDwK¬qv‡mi eÜb wQbœ Ki‡Z †Kvb cigvYyi †ewk cwigvY kw³ jvM‡e? MvwYZxKfv‡e we‡k­lY Ki|
4

15 bs cÖ‡kœi DËi

eq \o((,K) †ZRw¯µq †gŠj †_‡K †ZRw¯µq iwk¥ wbM©g‡bi NUbv‡K ejv nq †ZRw¯µqZv| 

eq \o((,L) wbDwK¬qv‡mi Aw¯’wZkxjZvi Kvi‡Y †ZRw¯µqZv msNwUZ nq| A‡bK Kvi‡Y wbDwK¬qvm Aw¯’wZkxj n‡Z cv‡i Ges GwU Zvi Aw¯’wZkxj Ae¯’v †_‡K gyw³ cvIqvi Rb¨ wbæZg kw³ ¯—‡i wM‡q w¯’wZkxj nq| G Kvi‡Y wbDwK¬qvm n‡Z ¯^Z:ù‚Z©fv‡e Avjdv, weUv I Mvgv iwk¥ wbM©Z nq| 

eq \o((,M) †`IqvAv‡Q,


B cigvYyi cÖK…Z fi,M = 6.64 ( 10(27 kg


B cigvYyi †cÖvUb msL¨v = 1


B cigvYyi wbDUªb msL¨v = 1


†cÖvU‡bi fi, mp = 1.672  ( 10(27 kg


wbDUª‡bi fi, mn = 1.675 ( 10(27 kg

( B cigvYyi †gvUfi = (mp + mn)


= (1.672 ( 10(27 + 1.675 ( 10(27) kg


= 3.347 ( 10(27 kg.

(B cigvYyi fi Î“wU = (6.64 ( 10(27 ( 3.347 ( 10(27) kg


= 3.293 ( 10(27 kg (Ans.) 
eq \o((,N) ÔMÕ Ask n‡Z cvB, B cigvYyi fiÎ“wU,

(mB = 3.293 ( 10(27 kg

†`IqvAv‡Q,

A cigvYyi cÖK…Z fi, mA = 2M


= 2 ( 6.64 ( 10(27 kg


= 1.328 ( 10(26 kg

A cigvYyi †gvU fi = (2 ( 1.672 ( 10(27 + 2 ( 1.675 ( 10(27) kg


= 6.694 ( 10(27 kg

(A cigvYyi fi Î“wU, (mA = (1.328 ( 10(26 ( 6.694 ( 10(27) kg


= 6.586 ( 10(27 kg

(A cigvYyi eÜb kw³ EA = ( MA ( c2

= 6.586 ( 10(27 ( (3 ( 108)2

= 5.9274 ( 10(10 J

B cigvYyi eÜb kw³ EB = ( MB ( c2

= 3.293 ( 10(27 ( (3 ( 108)2


= 2.9637 ( 10(10 J

( eq \f(EA,EB) =  eq \f(5.9274 ( 10(10, 2.9637 ( 10(10) 
ev,  eq \f(EA,EB) = 2

( EA = 2 ( EB
AZGe, wbDwK¬qv‡mi eÜb wQbœ Ki‡Z A cigvYyi †ewk cwigvY kw³ jvM‡e|

eq \o((((,cÖkœ(16) Au198 GKwU †ZRw¯µq c`v_©| weï× Au198  Gi GKwU UzKiv Avjv`v K‡i †i‡L †`Iqv n‡jv hv‡Z 108 msL¨K cigvYy i‡q‡Q|
[MvRxcyi wmwU K‡jR]

K.
†ZRw¯µqZv wK?
1

L.
wdkb I wdDkb e¨vL¨v Ki|
2

M.
c`v_©wUi Aa©vqy 2.7d n‡j Ae¶q aª“eK I Mo Avqy †ei Ki|
3

N.
c`v_©wU Avjv`v K‡i ivLvi 72 N›Uv c‡i KZ msL¨K cigvby ¶q n‡q hv‡e?
4

16 bs cÖ‡kœi DËi

eq \o((,K) †ZRw¯µq †gŠj †_‡K †ZRw¯µq iwk¥ wbM©g‡bi NUbv‡K †ZRw¯µqZv e‡j| 

eq \o((,L) wbDUªb Øviv AvNvZ K‡i hw` †Kvb fvix cigvYyi wbDwK¬qvm‡K cÖvq mgfi wewkó `ywU As‡k wef³ Kiv hvq Ges cÖPÛ cvigvYweK kw³i D™¢e nq, Zvn‡j wbDwK¬qv‡mi G wefvRb‡K wbDwK¬q wdkb ejv nq| †hgb,

 eq \a(235,92) U + \a(1,0) n (( \a(141,56) Be + \a(92,36) kr + 3 \a(1,0) n 
c¶vš—‡i, GKvwaK nvjKv cigvYyi wbDwK¬qv‡mi mshyw³i d‡j GKwU A‡c¶vK…Z fvix wbDwK¬qvm MwVZ nq Ges cÖPzi cwigv‡Y wbDwK¬q kw³ Drcbœ nq| wbDwK¬qv‡mi GB ms‡hvM‡K wbDwK¬q wdDkb e‡j| †hgb:

 eq \a(2,1) H + \a(2,1) H (( \a(3,2) He + \a(1,0) n + kwÚ  

eq \o((,M) †`qv Av‡Q,


Avw` cigvYy msL¨v, No = 108

Aa©vqy, T eq \s\do4(\f(1,2)) = 2.7d


Ae¶q aª“eK,  ( = ?


Mo Avqy, ( = ?

AvgivRvwb,

Aa©vqy,  T eq \s\do4(\f(1,2)) =  eq \f(0.693,() 
ev, ( =  eq \f(0.693,T\s\do4(\f(1,2))) 


=  eq \f(0.693,2.7d) 
( ( = 0.257 d(1
Avevi, Mo Avqy, ( =  eq \f(1,() 

=  eq \f(1,0.257) 

( = 3.896 d.

Ans. ( = 0.257 d(1


( = 3.896 d.

eq \o((,N) †`qv Av‡Q,

Avw` cigvYy msL¨v, No = 108
mgq, t = 72 h


= 3d

(M) n‡Z cÖvß

Ae¶q aª“eK, ( = 0.257 d(1
Avgiv Rvwb,

AcwiewZ©Z civgYyi msL¨v,

N = Noe((t

= 108e(0.257 ( 3
( N = 4.63 ( 107
myZivs, ¶qcÖvß cigvYyi msL¨v,

(N = No ( N


= 108 ( (4.63 ( 107)

((N = 5.37 ( 107 (Ans.)
eq \o((((,cÖkœ(17) cjvk cvigvYweK we`y¨r †K‡›`ª M‡elYv Kivi mgq †`Lj GKwU †ZRw¯µq e¯‘i 10% ¶q n‡Z 12 NÈv mgq jvMj| †m e¯‘wUi Mo Avqy Ges Aa©vqy †ei Ki|
[w`bvRcyi miKvwi K‡jR]

K.
wbDwK¬qb Kx?
1

L.
B‡jKUªb Ges ( KYvi g‡a¨ wK †Kvb cv_©K¨ Av‡QÑ e¨vL¨v Ki|
2

M.
†ZRw¯µq e¯‘wUi Ae¶q aª“eK KZ?
3

N.
Mo Avqyi †P‡q Aa©vqyi gvb †ewk bv Kg n‡qwQjÑ MvwYwZKfv‡e we‡k­lY Ki|
4

17 bs cÖ‡kœi DËi

eq \o((,K) cigvYyi wbDwK¬qv‡mi g‡a¨ Aew¯’Z wbDUªb Ges †cÖvUb mg~‡ni cÖwZwU‡K GK GKwU wbDwK¬qb e‡j| 

eq \o((,L) B‡jKUªb Ges ( KYvi g‡a¨ cv_©K¨ n‡jvÑ 

(i) B‡jKUªb w¯’i ev Pjgvb _vK‡Z cv‡i| MwZkxj mvaviY B‡jKUª‡bi MwZ‡eM cwieZ©bkxj wn‡m‡e we‡ePbv Kiv nq| Aciw`‡K, ( KYv me©`vB MwZkxj, A_©vr MwZwenxb ( KYv we‡ePbv Kiv Am¤¢e| ( KYvi †eM aª“e e‡j a‡i †bqv nq| ( KYvi MwZ‡eM D”P gv‡bi GB †eM Av‡jvi †e‡Mi kZKiv 50 fvM n‡Z ki“ K‡i 98 fvM ch©š— n‡Z cv‡i|

(ii) mvaviY B‡jKUªb cigvYyi me©ewn:¯’ kw³ ¯—i n‡Z Aegy³ nq| wKš‘ ( KYv n‡jv †ZRw¯µqZvi dj| †ZRw¯µqZvi `i“b cigvYyi wbDwK¬qvm n‡Z wbM©Z wbDUªb KYv wefvwRZ n‡q weUv KYv Ges †cÖvU‡b iƒcvš—wiZ n‡Z cv‡i|

eq \o((,M) †`Iqv Av‡Q,

mgqKvj, t = 12 hr

Avw` cigvYy msL¨v No n‡j D³ mgqKvj †k‡l Aewkó cigvby msL¨v N = No ( No ( 10% = 0.9 No
†ei Ki‡Z n‡e, Ae¶q aª“eK, ( = ?

Avgiv Rvwb,

N = Noe((t
ev, e((t =  eq \f(N,No) 
ev, ( (t = ln  eq \b\bc(\f(N,No))  [Dfq c‡¶ e wfwËK jMvwi`gwb‡q]

( ( = (  eq \f(1,t) ln   eq \b\bc(\f(N,No)) = (  eq \f(1,12 hr) ln  eq \b\bc(\f(0.9N,NO)) 

= 8.78 ( 10(3 hr(1 (Ans.)
eq \o((,N) ÔMÕ Ask n‡Z cvB,

†ZRw¯µq c`v_©wUi Ae¶q aª“eK, ( = 8.78 ( 10(3 hr(1
( c`v_©wUi Mo Avqy, ( =  eq \f(1, 8.78 ( 10(3 hr(1) 

= 113.9 hr

Avevi, Aa©vqy, T =  eq \f(0.693,() =  eq \f(0.693, 8.78 ( 10(3 hr(1) 

= 78.93 hr

†h‡nZz, 78.93 hr < 113.9 hr

myZivs Mo Avqyi †P‡q Aa©vqyi gvb Kg n‡q wQj|  

eq \o((((,cÖkœ(18) GKwU cvigvYweK we`y¨r †K‡›`ªi Drcv`b ¶gZv 4000MW G‡Z R¡vjvwb wn‡m‡e U – 235 e¨en„Z nq| 1wU wdkb n‡Z 200MeV kw³ cvIqv hvq| 1 eQi ci †`Lv †Mj 1 †gvj R¡vjvwb n‡Z 9.27 ( 1013 wU cigvYy ¶q n‡q †M‡Q|

[Rvjvjev` K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, wm‡jU]

K.
‡kvqvR©wkì e¨vmva© Kv‡K e‡j?
1

L.
wPÎmn NOR - Gate- Gi mZ¨K mviwY †jL|
2

M.
e¨en„Z R¡vjvwbi Aa©vqy wbY©q K‡iv|
3

N.
DÏxcK n‡Z 1 eQ‡ii R¡vjvwb Li‡Pi cwigvY wbY©q Kiv hv‡e wKbv MvwYwZKfv‡e we‡k­lY Ki|
4

18 bs cÖ‡kœi DËi

eq \o((,K) GKwU wbw`©ó f‡ii †MvjvK…wZ e¯‘ †h e¨vmva© cÖvß n‡j K…ò weei wn‡m‡e KvR K‡i Zv‡K †kvqvR© wkì e¨vmva© e‡j| 

eq \o((,L) NOR Gate Gi wPÎ cv‡k †`Lv‡bv n‡jv


Gi mZ¨K mviwY wbæiƒc:

	A
	B
	Y

	0
	0
	1

	0
	1
	0

	1
	0
	0

	1
	1
	0


eq \o((,M) †`Iqv Av‡Q,

Avw` cigvYy msL¨v, No = 1 ‡gvj = 6.023 ( 1023
mgqKvj, t = 1y

Aewkó cigvbymsL¨v, N = 6.023 ( 1023 ( 9.27 ( 1013

= 6.022999999 ( 1023
†ei Ki‡Z n‡e, e¨en„Z R¡vjvwbi Aa©vqy, T = ?

Ae¶q aª“eK ( n‡j Avgiv Rvwb, N = Noe((t
ev, ((t = ln  eq \f(N,No) 
( ( = (  eq \f(1,t) ln  eq \f(N,No) = (  eq \f(1,1y) ln  eq \b\bc(\f(6.022999999 ( 1023, 6.023 ( 1023))

= 1.66 ( 10(10 y(1
( Aa©vqy, T =  eq \f(0.693,() =  eq \f(0.693, 1.66 ( 10(10y(1) 

= 4.1747 ( 109 y (Ans.)

eq \o((,N) GK eQ‡ii †gvU mgq Kvj, t = 365.25 day


= 365.25 ( 86400 sec


= 3.15576 ( 107 sec

D³ cvigvYweK we`y¨r †K‡›`ªi Drcv`b ¶gZv,

P = 4000 MW = 4000 ( 106 Js(1
( GK eQi mgqKv‡j Drcbœ we`y¨r kw³i cwigvY, E = pt

= 4000 ( 106 Js(1 ( 3.15576 ( 107 sec = 1.262304 ( 1017 J

g‡bKwi we`y¨r †K›`ªwU 100% `¶| A_©vr cvigvYweK R¡vjvwb‡K E = mc2 m~Îvbymv‡i kw³‡Z cwiYZ Kivi ci G kw³i meUzKzB we`y¨rkw³‡Z cwiYZ nq| Zvn‡j GK eQi mgqKv‡j e¨en„Z R¡vjvwbi fi m n‡j, m =  eq \f(E,c2) =  eq \f(1.262304 ( 1017 J, (3 ( 108 ms(1)2) 

= 1.40256 kg

we`y¨r †K›`ªwU 100% `¶ (efficient) n‡j GK eQi mgqKv‡j 1.40256 kg cwigvb cvigvYweK R¡vjvwb jvM‡e, Avi 100% `¶ bv n‡j  eq \f(1.40256,() kg cwigvY R¡vjvwb jvM‡e (( = `¶Zv)| 

eq \o((((,cÖkœ(19) evsjv‡`‡ki weÁvbx W. Rvwn` c`v‡_©i KYv wb‡q M‡elYv K‡ib| wZwb Av‡gwiKvi GKwU j¨v‡e GK cix¶vi gva¨‡g †`L‡jb nvB‡Wªv‡Rb cigvYyyi Z…Zxq K¶ c_ n‡Z B‡jKUªb D‡ËwRZ Ae¯’v n‡Z kw³ wewKiY K‡i wØZxq K¶ c‡_ Av‡m| GB wewKiY wZwb Lvwj †Pv‡L †`L‡Z cvb| [ B‡jKUª‡bi fi = 9.1 ( 10(31 kg PvR© = 1.6 ( 10(19 C, (o = 8.85 ( 10(12 C2 N(1 m(2 `„k¨gvb Av‡jvi Zi½ ˆ`‡N©¨i mxgv 4 ( 10(7m n‡Z 7.5 ( 10(7 m]

[miKvwi †K wm K‡jR, wSbvB`n]

K.
fiÎ“wU Kx?
1

L.
†Kvb avZzi Kvh©v‡c¶K 2.81 eV ej‡Z wK eySvq?
2

M.
cigvYywU Z…Zxq K¶ c‡_i e¨vmva© wbY©q Ki|
3

N.
W. Rvwn` †h wewKiY Lvwj †Pv‡L †`L‡Z †c‡qwQ‡jb Zv Avm‡jB `„k¨gvb wK bv Zv MvwYwZK we‡k­l‡Yi gva¨‡g hvPvB Ki|
4

19 bs cÖ‡kœi DËi

eq \o((,K) †Kvb ¯’vqx wbDwK¬qv‡mi fi Gi MVbKvix Dcv`vb mg~‡ni gy³ve¯’vq f‡ii †hvMd‡ji †P‡q wKQyUv Kg n‡Z †`Lv hvq| f‡ii GB cv_©K¨‡K fiÎ“wU e‡j| 

eq \o((,L) †Kvb avZzi Kvh©v‡c¶K 2.81 eV ej‡Z †evSvq †h, H avZzi Dci Kgc‡¶ 2.81eV kw³ wewkó †Kvb Av‡jvK Zi½ AvcwZZ n‡j Zv n‡Z B‡jKUªb gy³ nq Ges Gi †P‡q Kg kw³ m¤úbœ Zi½ AvcwZZ n‡j B‡jKUªb gy³ n‡e bv| 

eq \o((,M) GLv‡b,

B‡jKUª‡bi fi, m = 9.1 ( 10(31 kg

B‡j±ª‡bi PvR© e = 1.6(10(19C

Z…Zxq K¶c‡_ n = 3

( = 8.85 ( 10(12 C2 N(1 m(2  

c­v‡¼i aª“eK h = 6.63 ( 10(34 Js

Avgiv Rvwb, 

rn =  eq \f(n2h2(o, (me2)  

ev, r3 =  eq \f(32 ( (6.63 ( 10(34)2 ( 8.85 ( 10(12, 3.1416 ( 9.1 ( 10(31 ( (1.6 ( 10(19)2)  
( r3 = 4.79 ( 10(10m (Ans.)

eq \o((,N) GLv‡b, 


B‡jKUª‡bi fi, m = 9.1 ( 10(31 kg


B‡jKUª‡bi PvR©, e = 1.6 ( 10(19 C


c­v‡¼i aª“eK h = 6.63 ( 10(34 Js

(o = 8.85 ( 10(12 C2N(1 m(2 

Avgiv Rvwb,

En = –  eq \f(me4, 8n2h2 (o2)
( (E = E3 ( E2

= (  eq \f(me4, 8 ( 32 ( h2 (o2) (  eq \b\bc(\f(( me4,8 ( 22 ( h2 (\a(2,0))) 

=  eq \f( me4, 8h2(\a(2,0)) 

 eq \b\bc(( \f(1,9) + \f(1,4)) 

=  eq \f( 9.1 ( 10(31 ( (1.6 ( 10(19 )4, 8 ( (6.63 ( 10(34)2 ( ( 8.85 ( 10(12)2)   eq \b\bc(( \f(1,9) + \f(1,4)) 

= 3.007 ( 10(19 J

awi, wbM©Z wewKi‡Yi Zi½‰`N©¨  = (m

( (E =  eq \f(hc,() 
ev, ( =  eq \f(hc, (E) 

=  eq \f( 6.63 ( 10(34 ( 3 ( 108, 3.007 ( 10(19) 

= 6.615 ( 10(7 m

hv `„k¨gvb Av‡jvi Zi½‰`‡N©i mxgvi g‡a¨ c‡o|

myZivs, Wv. Rvwn` Avm‡jB Lvwj †Pv‡L wewKiY †`L‡Z †c‡qwQ‡jb| 

eq \o((((,cÖkœ(20)  

	†gŠj
	†cÖvUb msL¨v
	fi msL¨v
	wbDwK¬qv‡mi fi (a.m.u)
	1a.m.u = 1.66057 ( 1027 kg

h = 6.63 ( 10(34 Js

mn = 1.00876 a.m.u

mp = 1.00728 a.m.u

me = 0.00055 a.m.u

Av‡jvi †eM, c = 3 ( 108 ms(1
B‡jKUª‡bi PvR©, e = 1.6 ( 10(19 C

(o = 8.854 ( 10(12 C2N(1 m(2

	U
	92
	235
	235.04390
	

	He
	2
	4
	4.00389
	

	Fe
	26
	56
	56.00000
	

	Li
	3
	6
	6.01512
	


[Puv`cyi miKvwi gwnjv K‡jR, Puv`cyi]

K.
e¨vÛ ZË¡ Kx?
1

L.
UªvbwR÷v‡ii cx‡Vi cyi“Z¡ Kg Ges msMÖvn‡Ki cyi“Z¡ †ewk nq †Kb? - e¨vL¨v Ki|
2

M.
DÏxc‡Ki cigvYy¸‡jvi wØZxq K¶c‡_i e¨vmva© wbY©q Ki|
3

N.
DÏxc‡Ki †gŠj mg~‡ni eÜbkw³ wbY©qc~e©K me©vwaK eÜbkw³ m¤úbœ †gŠjwU‡K wPwýZ Ki|
4

20 bs cÖ‡kœi DËi

eq \o((,K) †Kvb c`v‡_©i cigvYyi K¶c‡_i wewfbœ ¯—‡ii kw³ Z_v wewfbœ e¨v‡Ûi kw³i Dci wfwË K‡i Zvi Zwor cwievnxZv †iva BZ¨vw` m¤ú‡K© aviYv †h ZË¡ n‡Z cvIqv hvq Zv‡K e¨vÛ ZË¡ e‡j|

eq \o((,L) UªvbwR÷i ˆZwi Kiv nq ˆe`y¨wZK ms‡KZ weea©b Kivi D‡Ï‡k¨| UªvbwR÷‡ii mwµq AÂj n‡jv f‚wg/cxV| cxV hZ cvZjv n‡e, wbtmiviK msMÖvnK Zwor‡¶Î ZZ †ewk kw³kvjx n‡e| Gi d‡j cxV AÂ‡j Aí cÖevn cÖ‡ek Kiv‡jB Zvi wekvj cÖfve co‡e| A_©vr cÖevn jv‡fi (() gvb AZ¨waK n‡e| G Kvi‡YB UªvbwR÷‡ii cxV Ask cvZjv Kiv nq|

eq \o((,M) wØZxq K¶c‡_i Rb¨ n = 2


c­v‡¼i aª“eK h = 6.63 ( 10(34 Js


B‡jKUª‡bi fi m = 9.11 ( 10(31 kg

Avgiv Rvwb,

n Zg K¶c‡_i e¨mva©, rn =  eq \f(n2h2(o, (me2) 
cigvYy¸‡jvi 2q K¶c‡_i e¨vmva©, 

r2 =  eq \f(22 ( (6.63 ( 10(34)2 ( 8.854 ( 10(12 , 3.14 ( 9.11 ( 10(31 ( (1 .6 ( 10(19)2)  


= 2.13 ( 10(10m


= 2.13Å 

eq \o((,N) GLv‡b,


mp = 1.00728 a.m.u


mn = 1.00876 a.m.u


(o = 8.854 ( 10(12 C2N(1m(2

c = 3 ( 108 ms(1
U Gi Rb¨

	eÜb kw³ = (Zmp + nmn ( m)c2

= (92( 1.00728 + 143 ( 1.00876 ( 235.04390) ( 1.66057 ( 10(27 ( (3 ( 108)2

= 2.81 ( 10(10 J
	A = 235

Z = 92

n = A ( Z = 235 ( 92 = 143

m = 235.04390 amu


He Gi Rb¨

	eÜb kw³ = (Zmp + nmn ( m)c2
= ( 2 ( 1.00728 + 2 ( 1.00876 ( 4.00389) ( 1.66057 ( 10(27 ( (3 ( 108)2
= 4.2 ( 10(12 J
	A = 4

Z = 2

n = A ( Z = 4 ( 2= 2

m = 4.00389 amu


Fe Gi Rb¨

	eÜb kw³ = (Zmp + nmn ( m)c2
= ( 26 ( 1.00728 + 30 ( 1.00876 ( 56) ((3 ( 108)2 ( 1.66057 ( 10(27 

= 6.76 ( 10(11 J
	A = 56

Z = 26

n = A ( Z = 56 ( 26 = 30

m = 56 amu


Li Gi Rb¨

	eÜb kw³ = (Zmp + nmn ( m)c2
= ( 3 ( 1.00728 + 3 ( 1.00876 ( 6.01512) ( 1.66057 ( 10(27 ((3 ( 108)2
= 4.93 ( 10(12 J
	A = 6

Z = 3

n = A ( Z = 6 ( 3 = 3

m = 6.01512 amu


Dc‡iv³ †gŠjmg~‡ni eÜb kw³i gvb hvPvB K‡i †`Lv hvq BD‡iwbqvg avZz me©vwaK eÜb kw³ m¤úbœ †gŠj|
eq \o((((,cÖkœ(21) 86Rn222Gi Aa©vqy 3.82 w`b|

[ei¸bv miKvwi K‡jR, ei¸bv]

K.
fi Î“wU wK?
1

L.
fvix wbDwK¬qv‡mi cÖwZ wbDwK¬qv‡b eÜb kw³i gvb Zzjbvg~jK Kg nq †Kb?
2

M.
DÏxc‡Ki bgybvi 40% Aewkó _vK‡Z KZ mgq jvM‡e?
3

N.
DÏxc‡Ki bgybvq m¤ú~Y© ¶q n‡Z Amxg mgq jvM‡e wK? MvwYwZKfv‡e we‡k­lY Ki|
4

21 bs cÖ‡kœi DËi

eq \o((,K) †Kvb ¯’vqx wbDwK¬qv‡mi fi gy³ Ae¯’vq Gi MVbKvix Dcv`vbmg~‡ni f‡ii mgwó A‡c¶v wKQyUv Kg nq| f‡ii GB cv_©K¨‡K fi Î“wU e‡j| 

eq \o((,L) fvix wbDwK¬qvm mg~‡ni ¯’vwqZ¡ Kg nIqvq Gi wbDwK¬qb Z_v †cÖvUb I wbDUªb mg~n‡K A‡c¶vK…Z mn‡R Avjv`v Kiv hvq| GRb¨ fvix wbDwK¬qv‡m Aew¯’Z wbDwK¬qb mg~‡ni eÜbkw³ A‡c¶vK…Z Kg nq| 

eq \o((,M) GLv‡b,

Aa©vqy, T eq \s\do4(\f(1,2)) = 3.82 d

g‡bKwi,

cÖviw¤¢K cigvYy msL¨v = No
( Aewkó cigvYy msL¨v N = No ( 40%


= 0.4 No
cÖ‡qvRbxq mgq t = ?

AvgivRvwb,

 T eq \s\do4(\f(1,2)) =  eq \f(0.693,() 
ev, ( =  eq \f(0.693,3.82) d (1
( ( = 0.1814136 d (1
Avevi, 

N = Noe((t
ev, 0.4 No = Noe(0.1814136 ( t

( t = 5.05 days

myZivs, 40%  Aewkó _vK‡Z 5.05 w`b mgq jvM‡e|

eq \o((,N) g‡b Kwi, †Kv‡bv †ZRw¯µq c`v‡_©i L‡Û Avw`‡Z (t = 0) cigvYy msL¨v NoGes t mgq c‡i Aewkó cigvYy msL¨v N Ges ¶qaª“eK ( n‡j †ZRw¯µq ¶qm~ÎwU n‡jv :

N = Noe–(t
H L‡Ûi me¸‡jv cigvYy †f‡½ †h‡Z KZ mgq jv‡M Zv wbY©q Kwi|

me¸‡jv cigvYy †f‡½ †M‡j, N = 0

( N = Noe–(t n‡Z cvB,


0 = Noe– (t 

ev, 
e–(t = 0 [(( No ( 0]

ev, 
ln (e–(t) = ln (0) [Dfq c¶ e wfwËK jM wb‡q]

ev, 
– (t = (
( 
t =  eq \f((, – ()  = (
myZivs me¸‡jv cigvYy fvOvi Rb¨ †Kv‡bv †ZRw¯µq c`v‡_©i Amxg mgq jv‡M|

eq \o((((,cÖkœ(22) 
   eq U \a(235,92) +   n eq \a(1,0)  (   eq \b\bc\[ (U \a(236,92))* (   eq \a(141,56)Ba +  eq \a(92,36)Kr + 3 n eq \a(1,0)  + kw³

GB fvOb‡K we‡k­lY K‡i †`Lv †Mj 10g n‡Z cÖwZ †m‡K‡Û 5.02 ( 106 wU cigvYy wbM©Z nq|
[cUzqvLvjx miKvwi K‡jR,cUzqvLvjx]

K.
fi Î“wU Kx?
1

L.
†ZRw¯µqZv GKwU wbDwK¬q NUbv e¨vL¨v Ki|
2

M.
  eq U \a(235,92) Gi  eq \f(1,4) Ask ¶q n‡Z KZ mgq jvM‡e?
3

N.
 eq U \a(235,92) Gi Fission Gi d‡j wbM©Z kw³i cwigvb wbY©q Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv ¯’vqx wbDwK¬qv‡mi fi Gi MVbKvix Dcv`vb mg~‡ni gy³ve¯’vq f‡ii †hvMd‡ji †P‡q wKQyUv Kg n‡Z †`Lv hvq| f‡ii GB cv_©K¨‡K fi Î“wU e‡j| 

eq \o((,L) †ZRw¯µq †gŠj †_‡K †ZRw¯µq iwk¥ wbM©g‡bi d‡j Avw` †gŠ‡ji wbDwK¬qvm GKwU bZzb †gŠ‡ji wbDwK¬qv‡m iƒcvš—wiZ nq| †ZRw¯µq iwk¥ mg~n wbDwK¬qvm †_‡KB wbM©Z n‡q †gŠ‡ji iƒcvš—i NUvq e‡j †ZRw¯µqZv GKwU wbDK¬xq NUbv| 

eq \o((,M) †`Iqv Av‡Q,

fv½‡bi nvi  eq \f(dN,dt) = 5.02 ( 106s(1
1 MÖvg  eq U \a(235,92) G cigvYyi msL¨v =  eq \f(6.02 ( 1023,235) 
( 10 MÖvg  eq U \a(235,92) G cigvYyi msL¨v =  eq \f(6.02 ( 1023 ( 10,235) 

= 2.56 ( 1022 wU

( N = 2.56 ( 1022 wU

Ae¶q aª“eK ( n‡j, †ZRw¯µq ¶q m~Î n‡Z cvB;

 eq \f(dN,dt) = (N [FYvÍK wPý cwinvi K‡i]

ev, 5.02 ( 106  = ( ( 2.56 ( 1022
( ( = 1.96 ( 10(16 s(1
cÖkœg‡Z, N = No Gi  eq \f(1,4) 
ev,  eq \f(N,No) =  eq \f(1,4) 
Avgiv Rvwb, 
 eq \f(N,No) = e((t
ev,  eq \f(1,4) = e((t
ev, (n  eq \b\bc(\f(1,4)) = ln e((t
ev, ( 1.386 = ((t

ev, t =  eq \f(1.386,1.96 ( 10(16) = 7.07 ( 1015 s (Ans.)

eq \o((,N) 92U235 + 0n1 (( 56Ba141 + 36Kr92 + 3 0n1
wdkb wewµqvi c~‡e© me©‡gvU fi
= M (92U235) + M (0n1) = (235.0439 + 1.0087) amu [M Øviv mass of eySv‡bv n‡q‡Q]

= 236.0526 amu

wdkb wewµqvi ci me©‡gvU fi


= M (56Ba141) + M (36Kr92) + 3M (0n1)


= (140.9139 + 91.8973 + 3 (1.0087)


= (140.9139 + 91.8973 + 3.0261) amu


= 235.8373 amu

fi cv_©K¨ = 236.0526 – 235.8373 = 0.2153 amu

AvBb÷vB‡bi fi I kw³i mggvbZv m~Î n‡Z Avgiv Rvwb †h,

1 amu = 931 MeV

( 0.215 amu = 0.215 ( 931 = 200 MeV (cÖvq) (Ans.)

eq \o((((,cÖkœ(23) 1990 mv‡j mvfv‡ii cigvYy kw³ Kwgk‡b 50 gm cwigvY c­y‡Uvwbqvg µq Kiv n‡qwQj| G‡`i Mo Avqy 15.5 eQi| mv‡j †`Lv †Mj H c`v‡_©i 10 gm Aewkó i‡q‡Q|

[Kzwgj­v miKvwi gwnjv K‡jR, Kzwgj­v]

K.
weM wd«R wK?
1

L.
iOaby AvKv‡k e„wó nevi ci †`Lvi KviY Kx? eywS‡q `vI|
2

M.
Aa©vqy †ei Ki|
3

N.
2040 mv‡j c­y‡Uvwbqv‡gi Aewkóvsk _vK‡e wK bv wePvi we‡k­lY Ki|
4

23 bs cÖ‡kœi DËi

eq \o((,K) gnvwe‡k¦i m¤úÖmviY hw` AwZgvÎvq †ewk nq Zvn‡j kw³ †kvl‡Yi d‡j gnvwe‡k¦i mKj MÖn DcMÖn R‡g eid n‡q hv‡e| G‡K weM wd«R e‡j| 

eq \o((,L) isaby Av‡jvi we”Qzi‡Yi d‡j †`Lv hvq| e„wó nevi ci evqygÛ‡j e„wói KYv Dcw¯’Z _v‡K hv we”Qzi‡Yi Rb¨ wcÖRg gva¨g wn‡m‡e KvR K‡i| Avi GB e„wó Kbvi ga¨ w`‡q Av‡jv Mgb Ki‡j Zv we”QzwiZ nq Ges †gŠwjK mvZwU e‡Y© wef³ n‡q isaby m„wó K‡i| 

eq \o((,M) GLv‡b,


c­y‡Uvwbqv‡gi Mo Avqy, ( = 15.5 yr 


c­y‡Uvwbqv‡gi Aa©vqy, T eq \s\do4(\f(1,2)) = ?

Avgiv Rvwb, 


T eq \s\do4(\f(1,2)) =   eq \f(0.693,()
ev, T eq \s\do4(\f(1,2)) = 0.693(  eq \b\bc\[((( = \f(1,()) 

= (0.693 ( 15.5) yr


= 10.742 yr

eq \o((,N) GLv‡b, 

MoAvqy ( = 15.5 yr

( Ae¶q aª“eK ( =  eq \f(1,()=  eq \f(1,15.5) yr(1 = 0.064516 yr(1
mgq t = (2040 ( 1990) yr = 50 yr

cÖviw¤¢K c­y‡Uvwbqv‡gi fi No = 50 gm

( 2040 mv‡j Aewkó c­y‡Uvwbqv‡gi fi N = Noe((t

= 50 ( e(0.064516 ( 50

= 1.99 gm ( 0

myZivs, 2040 mv‡j c`v_©wUi wKQy cwigvY (1.99 gm) Aewkó _vK‡e|  


eq \o((((,cÖkœ(24) 
[miKvwi †mvnivIqv`©x K‡jR, wc‡ivRcyi]

K.
eÜb kw³ Kv‡K e‡j?
1

L.
wbDwK¬qvi †PBb wewµqv e¨vL¨v Ki|
2

M.
A cigvYyi ¶q aª“e‡Ki gvb wbY©q Ki|
3

N.
A I B cigvYyi Aa©vqy mgvb bq MvwYwZKfv‡e we‡k­lY Ki|
4

24 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv cÖ‡qvRbxq msL¨K wbDwK¬qb  GKwÎZ n‡q GKwU ¯’vqx wbDwK¬qvm MVb Ki‡Z †h cwigvY kw³i cÖ‡qvRb nq ev †Kv‡bv wbDwK¬qvm‡K †f‡½ Gi wbDwK¬qb¸‡jv‡K ci¯ú‡ii cÖfve n‡Z gy³ Ki‡Z wbDwK¬qvm‡K evB‡i †_‡K †h cwigvY kw³ mieivn Ki‡Z nq Zv‡K eÜb kw³ e‡j| 

eq \o((,L) wbDwK¬qvi †PBb wewµqv ej‡Z Ggb ¯^-en wewµqv †evSvq hv GKevi ïi“ n‡j Zv‡K Pvwj‡q ivLvi Rb¨ †Kv‡bv AwZwi³ kw³i cÖ‡qvRb nq bv| wdkb‡hvM¨ wewµqvq †h wbDUªb gyw³ jvf K‡i Zv †PBb wewµqv‡K m¤¢e K‡i †Zv‡j| †hgb  eq U \a(235,92) Gi wdkv‡bi d‡j Zv †_‡K `ywU wbDUªb gy³ nq| GB `ywU wbDUªb Av‡iv `ywU  eq U \a(235,92)  wbDwK¬qv‡mi wdkb NUv‡j cvIqv hv‡e PviwU wbDUªb| Giv AviI 4wU wbDwK¬qv‡mi wdkb NwU‡q ˆZwi Ki‡e 8wU wbDUªb Ges G cÖwµqv wdkb‡hvM¨ c`v_© †kl bv nIqv ch©š— Pj‡Z _vK‡e|

eq \o((,M) DÏxcK n‡Z cvB,

A cigvYyi Aa©vqy, T eq \s\do4(\f(1,2)) = 400 GKK.

A cigvYyi ¶qaª“eK, ( =?

Avgiv Rvwb,


 T eq \s\do4(\f(1,2)) =  eq \f(0.693,() 

ev, ( =  eq \f(0.693, T\s\do4(\f(1,2)))

ev, ( =  eq \f(0.693,400) 
( ( = 1.7325 ( 10(3 GKK(1  (Ans.)

eq \o((,N) DÏxc‡Ki wPÎ n‡Z cvB,

A Gi Aa©vqy, T eq \s\do4(\f(1,2)) = 400 GKK

B Gi Aa©vqy, T eq \s\do4(\f(1,2)) = 500 GKK

A Gi Ae¶q aª“eK, (A =  eq \f(0.693,400) = 1.7325 ( 10(3
B Gi Ae¶q aª“eK, (B =  eq \f(0.693,500) = 1.386 ( 10(3
†Kv‡bv c`v‡_©i wVK A‡a©K cwigvY fv½‡Z †h mgq jv‡M Zv‡K Aa©vqy e‡j|

g‡bKwi, A cigvYyi A‡a©K fv½‡Z mgq = tA
B cigvYyi A‡a©K fv½‡Z mgq = tB

( e((AtA = e((BtB
ev, lne((AtA = lne((BtB
ev, ( (AtA = – (BtB
ev, 1.7325 ( 10(3tA = 1.386 ( 10(3 tB
ev, tA = 0.8tB
(tA ( tB
AZGe, A I B cigvYyi Aa©vqy mgvb bq|

eq \o((((,cÖkœ(25) wb‡P GKwU wewµqv †`Lv‡bv nj,

92X235 + 0Y1 ( [A]( 54C140 + 38D94 + Pon1 + En(MeV)
[mwdDwÏb miKvi GKv‡Wgx ¯‹zj GÛ K‡jR, MvRxcyi]

K.
†dvKvwms Kx?
1

L.
nj †fv‡ëR wKfv‡e Drcbœ nq e¨vL¨v Ki|
2

M.
wewµqvwU c~Y© Ki Ges Kx ai‡Yi wewµqv e¨vL¨v Ki|
3

N.
wewµqvwU A‡a©K cwigvY ¶q n‡Z 16.8Y jvM‡j  c`v_wUi 10 MÖvg n‡Z 0.5gm G cwiYZ Kiv m¤¢e Kx bv? m¤¢e n‡j KZ mgq jvM‡e MvwYwZK fv‡e we‡k­lY Ki|
4

25 bs cÖ‡kœi DËi

eq \o((,K) †jÝ n‡Z GKwU wbw`©ó `~i‡Z¡  cÖwZwe¤^ MV‡bi Rb¨ K¨v‡givi †j‡Ýi †dvKvm `~i‡Z¡i †h cwieZ©b Kiv nq Zv‡K †dvKvwms e‡j| 
eq \o((,L) †Kv‡bv Zworevnx cwievnK‡K †PŠ¤^K‡¶‡Î ¯’vcb Ki‡j Zwor cÖevn I †PŠ¤^K‡¶Î Df‡qi mv‡_ j¤^fv‡e †h wefe cv_©‡K¨i m„wó nq Z_v †fv‡ëR Drcbœ nq Zv‡K nj †fv‡ëR e‡j| ZworcÖevn PjvKv‡j †Kv‡bv cwievn‡K ZworcÖev‡ni j¤^w`‡K mylg †PŠ¤^K‡¶Î cÖ‡qvM Ki‡j Avavb evnK B‡jKUªb¸‡jv †PŠ¤^K ej jvf K‡i| Gi d‡j B‡jKUªb¸‡jv GK cÖv‡š— Rgv nq| Aci cÖv‡š— Rgv nq| Aci cÖv‡š— abvÍK Avavb Rgv nIqvi KviY nj wefe cv_©K¨ Z_v nj †fv‡ëR Drcbœ nq| 
eq \o((,M) c~Y©K…Z wewµqv nj, 
92U235 + 0n1 ( [92U236]* ( 54 Xe140 + 38Sr94 + 20n1 + 200 MeV 

Dc‡iv³ wewµqvwU wbDwK¬qvi wdkvb wewµqv|

GLv‡b †`Lv hv‡”Q  eq \s(235,92)U wbDwK¬qvm GKwU wb&DUªb †kvlY K‡i   eq \s(236,92) U †hŠwMK wbDwK¬qv‡m cwiewZ©Z nq| c‡i †hŠwMK wbDwK¬qvmwU `ywU wbDwK¬qvm †Rbb (Xe) Ges ÷ªbwmqvg (Sr)-G wef³ n‡q‡Q| GB cÖwµqvq `ywU wbDUªb m„wó n‡q‡Q Ges cÖvq 200 MeV kw³ gy³ nq|

wdkvb fMœvsk  eq \s(140,54)Xe Ges  eq \s(94,38)Sr  Df‡qB weUv †ZRw¯µq|

fvix wbDwK¬qvm‡K †cÖvUb, wWD‡Uib, Avjdv KYv Ges Mvgv iwk¥ Øviv AvNvZ Ki‡jI wbDwK¬q wdkvb msNwUZ nq| 

eq \o((,N) GLv‡b,


wewµqvwUi Aa©vqy, T eq \s\do7(\f(1,2)) = 16.8 y


c`v‡_©i cÖv_wgK cwigvY, No = 10 gm


c`v‡_©i Aewkó cwigvY, N = 0.5 gm


cÖ‡qvRbxq mgq = t (awi)

Avgivv Rvwb, 


T eq \s\do7(\f(1,2)) =  eq \f(0.693,()  


ev, ( =  eq \f(0.693,16.8) 

( (  = 0.04125y(1
Avevi, 


N = Noe((t

ev, 0.5 = 10e(0.04125 ( t

ev, 0.05 = e–0.04125t


ev, ln (0.05) = –0.04125t

( t = 72(.62y
myZivs, c`v_©wUi 10gm n‡Z 0.5 gm G cwiYZ Kiv m¤¢e Ges G‡Z 72.62 yr mgq jvM‡e| 
eq \o((((,cÖkœ(26) ¯^cb `ywU †ZRw¯µq †gŠj A I B wb‡q KvR KiwQj| †gŠjØ‡qi Aa©vqyi †hvMdj 12 eQi| A Gi Aa©vqy B Gi wØ¸Y| 

[cywjk jvBÝ ¯‹zj GÛ K‡jR, iscyi]

K.
Kvh© A‡c¶K Kx? 
1

L.
p ( n Rvskb Wv‡qv‡Wi I ( V ˆewkó¨ †jL wKiƒc e¨vL¨v Ki|
2

M.
B †gŠ‡ji ¶q aª“eK wbY©q Ki|
3

N.
Dfq †gŠ‡ji 60% ¶q n‡Z wfbœ mgq jv‡M-MvwYwZK we‡k­lYmn gZvgZ `vI|
4

26 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv avZzL‡Ûi c„‡ôi Ici b~¨bZg †h kw³i †dvUb AvcwZZ n‡j GwU n‡Z B‡jKUªb wbtm„Z nq Zv‡K H avZzi Kvh©v‡c¶K e‡j| 
eq \o((,L) p-n Rvsk‡bi m¤§yLx evqv‡m †fv‡ëR evov‡Z _vK‡j cÖ_g w`‡K Gi ga¨w`‡q AwZ mvgvb¨ gvÎvi (mA µ‡gi) Zwor cÖevwnZ nq|

[image: image6.jpg]N




 Z‡e †fv‡ë‡Ri b~¨bZg †h gv‡bi Rb¨ Gi ga¨w`‡q Zwor cÖevn `ª“Z e„w× cvq Zv‡K knee voltage e‡j| wecixZ evqv‡m Rvsk‡bi ga¨ w`‡q AwZ¶z`ª ((A µ‡gi) gv‡bi Zwor cÖevwnZ nq| Z‡e wecixZ evqv‡mi GKwU wbw`©ó †fv‡ë‡R nVvr K‡i wecyj  cwigvY ZworcÖevn Rvsk‡bi ga¨ w`‡q AwZµg Kiv ïi“ K‡i| G †fv‡ëR‡K †Rbvi †fv‡ëR e‡j| 

eq \o((,M) g‡b Kwi, A I B †gŠ‡ji Aa©vqy h_vµ‡g TA I TB
Zvn‡j DÏxcK g‡Z, TA + TB = 12 y


Ges,   TA = 2TB 

( 2TB + TB = 12y ev, TB =  eq \f(12y,3) = 4y

( B †gŠ‡ji ¶q aª“eK, (B =  eq \f(0.693,TB) =  eq \f(0.693,4y) 

 0.1732y(1 (Ans.)

eq \o((,N) g‡b Kwi, †gŠjØ‡qi 60% ¶q n‡Z h_vµ‡g tA I tB cwigvY mgq jv‡M, 

A †gŠ‡ji ¶q aª“eK, (A =  eq \f(0.693,TA) =  eq \f(0.693,8y) 

= 0.0866 y(1

Avgiv Rvwb,

N = N0 e–(
ÔMÕ Ask n‡Z cvB, (B = 0.1732y–1
Avgiv Rvwb,

N = N0 e–(AtA .......... (i)

Ges N = N0 e–(B tB.......... (ii)

(i) I (ii) n‡Z cvB

N0 e–(AtA = N0 e–(B tB 
ev, –(A tA = –(B tB
ev, tA =  eq \f((B,(A) ( tB
ev, tA =  eq \f(0.1732,0.0866) ( tB
( tA = 2 ( tB
AZGe, tA ( tB
myZivs, Dfq †gŠ‡ji 60% ¶q n‡Z wfbœ mgq jv‡M|  
eq \o((((,cÖkœ(27) †iW‡bi Aa©vqy 3.82 w`b|

[image: image7.jpg]N




[cvebv K¨v‡WU K‡jR]

K.
†ZRw¯µqZv Kx?
1

L.
wbDK¬xq wdkb I wdDkb D`vniYmn e¨vL¨v Ki|
2

M.
†iW‡bi 60% ¶q n‡Z KZ mgq jvM‡e? 
3

N.
Ò†Kv‡bv †ZRw¯µq c`v‡_©i m¤ú~Y© ¶q n‡Z Amxg mgq jv‡M|ÓÑ MvwYZxK we‡k­l‡Yi gva¨‡g e¨vL¨v Ki|
4

27 bs cÖ‡kœi DËi

eq \o((,K) †ZRw¯µq †gŠj †_‡K ¯^ZtùzZ©fv‡e †ZRw¯µq iwk¥ wbM©g‡bi NUbv‡K ejv nq †ZRw¯µqZv| 
eq \o((,L) wbDwK¬qvi wdkb : †h we‡kl ai‡bi wbDwK¬qvi wewµqvq GKwU fvix wbDwK¬qvm cÖvq mgvb fi msL¨v wewkó `ywU wbDwK¬qv‡m wef³ nq Zv‡K wbDK¬xq wdkb e‡j| axi MwZi wbDUªb Øviv BD‡iwbqvg  eq \s(235,92)U Gi wdkb wb‡æv³ mgxKiY Øviv cÖKvk Kivv nh|

 eq \s(235,92)U + 0n1 ( [ eq \s(236,92)U ]* ( X + Y + wbDUªb + kw³

wbDwK¬qvi wdDkb : †h wewµqvq `ywU nvév wbDwK¬qvm GKwÎZ n‡q A‡c¶vK…Z fvix GKwU wbDwK¬qvm MVb K‡i Ges AZ¨waK kw³ †ei nq †m wewµqv‡K ejv nq wbDwK¬qvi wdDkb| 

wbDwK¬qvi wdDkb‡K wb‡æv³ mgxKiY Øviv wb‡`©k Kiv †h‡Z cv‡i|

 eq \s(1,1)H +  eq \s(1,0)n =  eq \s(2,1) H

GLv‡b GKwU †cÖvUb GKwU wbDUªb‡K MÖvm K‡i ˆZwi K‡i‡Q GKwU wWD‡Uib  eq \b\bc\((\s(2,1)H) .   

eq \o((,M) †`Iqv Av‡Q,
†iW‡bi Aa©vqy, T eq \s\down5(\f(1,2)) = 3.82 w`b

( †iW‡bi Ae¶q aª“eK, ( = 1,2))  eq \f(0.693, T)


=  eq \f(0.693,3.82) 

= 0.1814 d(1
Aewkó cigvYyi msL¨v, N = No-Gi (100 ( 60)%


ev, N = No ( 40%


ev, N = No (  eq \f(40,100) 

( N =  eq \f(2No,5) 
Avgiv Rvwb, 


N = Noe((t.


ev,  eq \f(2No,5)  = Noe((t

ev, ln eq \b\bc\((\f(2,5)) = ( 0.1814 t


ev, t =  eq \f((0.91629,(0.1814) 

( t = 5.05  w`b (Ans.) 

eq \o((,N) ÔMÕ Ask n‡Z cvB,


†iW‡bi Ae¶q aª“eK, (  = 0.1814d(1

†ZRw¯µq c`v‡_©i 100% ¶q n‡j, Awekó civgYyi msL¨v, N = 0

100% ¶q n‡Z t mgq jvM‡j, 

Avgiv Rvwb,


N = Noe((t

( 0 = Noe((t.


( 0 = e((t

ev, ln0 = ( (t


( t = ( (Amxg)

AZGe, †Kv‡bv †ZRw¯µq c`v‡_©i m¤ú~Y© ¶q n‡Z Amxg mgq jv‡M| 

eq \o((((,cÖkœ(28) mg‡qi mv‡_ †Kvb †ZRw¯µq Ae¶q †`Lv‡bv nj|

[image: image8.jpg]



[bxjdvgvix miKvwi gwnjv K‡jR; miKvwi wmwU K‡jR, PÆMÖvg]

K.
eÜb kw³ Kv‡K e‡j?
1

L.
Mvgv iwk¥ Zwor †¶Î Øviv wePz¨Z nq bv †Kb? 
2

M.
†ZRw¯µq fv½‡bi Ae¶q aª“eK KZ? 
3

N.
 c`v_©wUi 17% Aewkó _vKvi mgq †jLwP‡Î cÖw`k©Z cix¶vjä gv‡bi mv‡_ mvÄm¨ c~Y© wKbv hvPvB Ki|
4

28 bs cÖ‡kœi DËi

eq \o((,K) GKwU wbDwK¬qvm‡K †f‡½ c„_K c„_K †cÖvUb wbDUª‡b cwiYZ Ki‡Z †h cwigvY kw³i cÖ‡qvRb Zv‡K wbDwK¬qv‡mi eÜb kw³ e‡j| 

eq \o((,L) Avgiv Rvwb, †ZRw¯µq c`v_© n‡Z wZb ai‡Yi iwk¥ wbM©Z nq, h_v; Avjdv, weUv I Mvgv iwk¥| Mvgv iwk¥ PvR© wbi‡c¶ e‡j GwU Zwor †¶Î Øviv wePz¨Z nq bv| 

eq \o((,M) DÏxc‡Ki wPÎ n‡Z cvB, 

Aa©vqy, T eq \s\down5(\f(1,2)) = 3 Days


Ae¶q aª“eK, ( = ? 

Avgiv Rvwb, T eq \s\down5(\f(1,2)) =  eq \f(0.693,() 

ev, ( = 1,2))  eq \f(0.693, T) 
=  eq \f(0.693,3) 

( ( = 0.231 day(1. (Ans.) 
eq \o((,N) awi, cÖviw¤¢K cigvYyi msL¨v = No
(Aewkó cigvYyi msL¨v, N = No ( 17%


=  eq \f(No ( 17,100) 

=  eq \f(17No,100) 
ÔMÕ Ask n‡Z cvB,


Ae¶q aª“eK, ( = 0.231day(1 

awi, 17% Aewkó _vKvi mgq, t

Avgiv Rvwb,


N = Noe((t

ev,  eq \f(17No,100) = Noe((t

ev, ln eq \b\bc\((\f(17,100)) = ( (t


ev, ( 1.7719 = ( 0.231t

( t = 7.67 day.

DÏxc‡K cÖ`Ë †jLwPÎ n‡Z cvB,

cÖviw¤¢K cigvYyi msL¨v, No = 30

( Aewkó civgvYyi msL¨v, N = 30 ( 17%


= 5.1

cÖ`Ë †jLwPÎ n‡Z cvIqv hvq, cigvYyi msL¨v n«vm †c‡q 5.1 n‡Z mgq jv‡M 6.7 days 

AZGe, c`v_©wUi 17% Aewkó _vKvi mgq †jLwP‡Î cÖ`wk©Z cix¶vjä gv‡bi mv‡_ mvgÄm¨c~Y© bq| 

eq \o((((,cÖkœ(29) 
O  eq \a(235,92) U wbDwK¬qvm

( wewµqvKv‡j Drcbœ wbDUªb 

( wbDwK¬qvi fMœvsk|
 [PÆMÖvg K‡jR]

K.
wbDwK¬qb wK?
1

L.
†evi g‡Wj nvB‡Wªv‡Rb cigvYyi cvigvbweK eY©vjxi m‡š—vlRbK e¨vL¨v cÖ`vb K‡iÑ eywS‡q ej|
2

M.
DÏxc‡K D‡j­wLZ  eq \s(235,92)U Gi fi 1kg n‡j KZ Ryj kw³ Drcbœ n‡e? 
3

N.
DÏxc‡K wbDwK¬qvi wewµqvq Drcbœ wbDUª‡bi MwZ‡eM h‡_vchy³ wbqš¿Y bv Ki‡j gvbemgv‡R aŸsmvÍK Kv‡R e¨en„Z n‡eÑ Dw³wU h_v_©Zv hvPvB Ki|
4

29 bs cÖ‡kœi DËi

eq \o((,K) cigvYyi wbDwK¬qv‡mi gv‡S Aew¯’Z †gŠwjK KYvmg~n‡K  (†cÖvUb, wbDUªb) wbDwK¬qb e‡j| 

eq \o((,L) †ev‡ii cigvYy g‡Wj Abymv‡iÑ 
wbDwK¬qv‡mi Pviw`‡K B‡jKUª‡bi wewfbœ K¶c‡_ B‡jKUª‡bi †gvU kw³i cwigvY wewfbœ nq| ¯’vqx K¶c‡_i e¨vmva© hZ †ewk nq †m K¶c‡_i B‡jKUª‡bi kw³I ZZ †ewk nq| we‡kl Ae¯’vq †Kv‡bv B‡jKUªb hLb GK ¯’vqx K¶c_ †_‡K wbæZi kw³ m¤úbœ Ab¨ GKwU ¯’vqx K¶c‡_ Mgb K‡i ZLb GwU wbw`©ó K¤úvsK wewkó  kw³ wewKiY wbtm„Z K‡i| Avevi evB‡i †_‡K wbw`©ó cwigvY kw³ †kvlY K‡i B‡jKUªb A‡c¶vK…Z D”P kw³m¤úbœ Ab¨ GKwU ¯’vqx K¶c‡_ †h‡Z cv‡i| K¶c_ cwieZ©‡bi mgq B‡jKUªb KZ…©K †kvwlZ ev wbtm„Z kw³i cwigvY c­vs‡Ki m~Î (E = h() Øviv wba©vwiZ nq| GLv‡b, ( = wewKi‡Yi K¤úv¼| aiv hvK, n2 K‡¶i B‡jKUª‡bi kw³ E2 Ges Gi cieZ©x wbæZi K¶ n1 G kw³ E1 Zvn‡j, E2 ( E1 = h(| hw` n2 K¶c_ †_‡K B‡jKUªb n1 K¶c‡_ hvq, Zvn‡j h( cwigvY kw³ wbtm„Z n‡e| Avevi n1 K¶c‡_i B‡jKUªbwU h( kw³ †kvlY K‡i n2 K¶c‡_ †h‡Z cv‡i| 

Dc‡iv³ Av‡jvPbv n‡Z ¯úó †h, B‡jKUªb †h‡Kv‡bv gv‡bi kw³ wbtmiY Ki‡Z cv‡i bv| B‡jKUªb ïaygvÎ wbw`©ó wKQz kw³gv‡bi gvÎvi †dvUb wbtmiY Ki‡Z cv‡i| ZvB nvB‡Wªv‡Rb civgvYyi eY©vjx wew”Qbœ AvKv‡i nq| 
eq \o((,M) †`Iqv Av‡Q,


 eq \s(235,92)U (cvigvYweK R¡vjvbx) Gi fi, m = 1kg


Rvbv Av‡Q, k~b¨¯’v‡b Av‡jvi `ª“wZ, c = 3 ( 108ms(1

†ei Ki‡Z n‡e, Drcbœ kw³, E = ? 

Avgiv Rvwb, E = mc2 = 1kg ( (3 ( 108ms(1)2

= 9 ( 1016J (Ans.) 

eq \o((,N) BD‡iwbqv‡gi cÖwZwU wdkb wewµqvq M‡o cÖvq 3wU bZzb wbDUªb Aegy³ nq| Giv AZ¨š— `ª“Z MwZm¤úbœ Ges Zxeªkw³ m¤úbœ nq| bZzb K‡i Aegy³ GB wZbwU wbDUªb wZbwU BD‡iwbqvg wbDwK¬qvm‡K AvNv‡Zi gva¨‡g bZzb wZbwU wdkb wewµqvi m~ÎcvZ NUv‡Z m¶g| G‡`i‡K wbqš¿Y Kiv bv n‡j ev †kvlY Kiv bv n‡j wdkb wewµqvi nvi R¨vwgwZK nv‡i (3, 9, 27, 81, 243, ....) evo‡Z _vK‡e, d‡j Lye Aí mg‡qB cÖPÛ cwigvY Zvckw³i D`MxiY NU‡e, cvigvYweK †evgv‡Z †hgbUv nq| myZivs DÏxc‡Ki wbDwK¬qvi wewµqvq Drcbœ wbDUª‡bi MwZ‡eM h‡_vchy³ wbqš¿Y bv Ki‡j gvbemgv‡R aŸsmvÍK Kv‡R e¨en„Z n‡e|

eq \o((((,cÖkœ(30) †Kv‡bv †gŠ‡ji Aa©vqy †hgb (†iW‡bi Aa©vqy 3.82 w`b) Rvb‡j †mwU KZ mg‡q kZKiv KZ fvM fv½‡e Zv Rvbv hvq| cix¶vMv‡i Kwig †`L‡jv 18 w`b ci †iW‡bi cÖviw¤¢K gv‡bi  eq \f(1,20) Ask Aewkó _v‡K|
[PÆMÖvg gwnjv K‡jR]

K.
GK †e‡K‡ij Kv‡K e‡j?
1

L.
Ò†ZRw¯µq ¶q m~ÎwU GKwU m~PK m~ÎÓÑ e¨vL¨v Ki|
2

M.
†gŠjwUi 60% fvO‡Z KZ mgq jvM‡e? 
3

N.
cix¶vMv‡i Kwi‡gi ch©‡e¶YwU mwVK wQj wKbv hvPvB K‡i gš—e¨ Ki| 
4

30 bs cÖ‡kœi DËi

eq \o((,K) GK †e‡K‡ij : †Kvb †ZRw¯µq e¯‘i cÖwZ †m‡KÛ GKwU cigvYyi †ZwR¯µq fvOb ev ¶q‡K GK †e‡K‡ij e‡j| †ZRw¯µqZvi Gm.AvB.GKK n‡jv †e‡K‡ij (Bq) 

eq \o((,L) †ZRw¯µq ¶q m~ÎwU n‡jv, N = Noe((t; †hLv‡b ‘(’ n‡”Q Ae¶q aª“eK, No n‡”Q cÖviw¤¢K cigvYyi msL¨v Ges N n‡”Q t mgq c‡i A¶Z cigvYyi msL¨v|

GLb A¶Z cigvYyi msL¨v N ebvg mgq t Gi †jL wbæiƒc Ñ 


†jL n‡Z †`Lv hv‡”Q, ïi“‡Z (t = 0 mg‡q) †Kv‡bv †ZRw¯µq c`v‡_©i wbw`©ó cwigvY cigvYy _vK‡j, T mgq c‡i H †ZRw¯µq c`v‡_©i cwigvY A‡a©K n‡q hvq, 2T mgq c‡i H Aewkó cwigvY Avevi A‡a©K n‡h hvq A_©vr 2T mgq c‡i cÖviw¤¢K cwigv‡bi  eq \f(1,4) Ask Aewkó _v‡K| Dciš‘ N(T †jL n‡Z cÖgvwYZ nq †h †Kvb †ZRw¯µq cigvYy m¤úyY© fvOvi Rb¨ Amxg mgq jv‡M, KviY cÖ_‡g fvOb `ª“Z n‡jI c‡i mg‡qi mv‡_ fvO‡bi nvi K‡g hvq A_©vr ax‡i nq| AZGe ejv hvq, Ô†ZRw¯µq ¶q m~ÎwU GKwU m~PK m~ÎÕ| 

eq \o((,M) 
	Avgiv Rvwb,

Aa©vqy, T =  eq \f(0.693,() 
( ( =  eq \f(0.693,T) 
=  eq \f(0.693,3.82) = 0.1814 day(1
	GLv‡b, 

†iW‡bi Aa©vqy, T = 3.82 day

Ae¶q aª“eK ( = ?   


GLb †gŠjwUi 60% fvO‡j Aewkó _v‡K 40%

myZivs cÖviw¤¢K cigvYyi msL¨v, No = 100%

Ges Aewkó civgvYyi msL¨v N = 40%

(  eq \f(N,No) =  eq \f(40,100)  = 0.4

aiv hvK, †gŠjwUi 60% fvO‡Z mgq jv‡M ‘t’ day

Zvn‡j †ZRw¯µq ¶q m~Îvbymv‡i,


 eq \f(N,No) = e((t

ev, ln  eq \f(N,No) = ( (t

( t =  eq \f(ln \f(N,No),(() =  eq \f(ln(0.4),(0.1814) = 5.05 day (Ans.)

eq \o((,N) cix¶vMv‡i Kwig †`L‡jv 18 w`b ci †iW‡bi cÖviw¤¢K gv‡bi  eq \f(1,20)  Ask Aewkó _v‡K|

GLb, aiv hvK, †iW‡bi cÖviw¤¢K cigvYy msL¨v, No

Ges t mgq ci †iW‡bi A¶Z cigvYyi msL¨v,


N =  eq \f(1,20) No

(  eq \f(N,No)  =  eq \f(1,20) 
†iW‡bi Ae¶q aª“eK, ( = 0.1814 day(1
Zvn‡j †ZRw¯µq ¶q m~Îvbymv‡i,


 eq \f(N,No)  = e((t

ev, ln  eq \b\bc\((\f(N,No)) = ( (t


( t =  eq \f(ln\b\bc\((\f(N,No)),(() 

ev, t =  eq \f(ln\b\bc\((\f(1,20)),(0.1814) 

= 16.5 day

AZGe †`Lv hv‡”P †h, 16.5 w`b ci †iW‡bi cÖviw¤¢K gvv‡bi  eq \f(1,20) Ask Aewkó _v‡K A_ev,  eq \b\bc\((1 ( \f(1,20)) ev ,  eq \f(19,20) Ask ¶q nq| A_©vr 18 w`‡b †iW‡bi AviI A‡bK cigvYy ¶q n‡e, Kv‡RB Aek¨B 18 w`b ci †iW‡bi cÖviw¤¢K gv‡bi  eq \f(1,20) As‡ki †_‡K Kg cigvYy Aewkó _vK‡e|

myZivs cix¶vMv‡i Kwi‡gi ch©‡e¶YwU fzj wQj|

eq \o((((,cÖkœ(31) X I Y `ywU †ZRw¯µq †gŠj| X Gi GKwU Ask 4000 eQ‡i 20% G cwiYZ nq| Aciw`‡K Y Gi Aa©vqy 4 day|
[†iwm‡Wbwmqvj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
Aa©cwievnK Kx?
1

L.
UªvbwR÷i‡K A¨vw¤ú­dvqvi wn‡m‡e Kxfv‡e e¨envi Kiv hvq?
2

M.
10 w`b ci Y Gi KZUzKz Aewkó _vK‡e?
3

N.
X †gŠjwUi Ae¶q aª“eK †ei Ki|
4

31 bs cÖ‡kœi DËi

eq \o((,K) †h mKj c`v‡_©i ZworcwievwnZv cwievnK Ges Aš—i‡Ki gvSvgvwS, Zv‡`i‡K Aa©cwievnK e‡j|

eq \o((,L) 

Ic‡iv³ eZ©bx‡Z GKwU npn UªvbwR÷i‡K A¨vw¤ú­dvqvi ev ms‡KZ weea©K iƒ‡c e¨envi Kiv n‡q‡Q| GLv‡b cxV I wbtmvi‡Ki gv‡S Aš—M©vgx ms‡KZ cÖ`vb Kiv nq Ges msMÖvnK I wbtmvi‡Ki gv‡S ewnM©vgx ms‡KZ cvIqv hvq| cxV cÖev‡n mvgvb¨ cwieZ©b Ki‡j msMÖvnK cÖev‡n eû¸Y cwieZ©b N‡U| GB bxwZi Ici wfwË K‡iB ms‡KZ weea©b Kiv nq|

eq \o((,M) †`Iqv Av‡Q,


†ZRw¯µq †gŠj Y Gi Aa©vqy, T = 4 day


cÖ`Ë mgqKvj, t = 10 day

Avw` cigvYymsL¨v No n‡j †ei Ki‡Z n‡e, 10 w`b ci Aewkó cigvYymsL¨v, N = ?

GLv‡b Ae¶q aª“eK, ( =  eq \f(0.693,T) =  eq \f(0.693,4 day) = 0.1733 day–1
Avgiv Rvwb, N = No e–(t

= No e–0.1733 day–1 ( 10 day


= No e–1.733


= 0.177 No = No ( 17.7%

myZivs 10 w`b ci Y Gi 17.7% Aewkó _vK‡e|
eq \o((,N) X †gŠ‡ji †¶‡Î,


Avw` cigvYy msL¨v No n‡j

t = 4000 year ci Aewkó cigvYy msL¨v,

N = No ( 20% = 0.2 No
X †gŠjwUi Ae¶q aª“eK ( n‡j, N = Noe–(t
ev, –(t = ln  eq \b(\f(N,No))
( ( = –  eq \f(1,t) ln  eq \b(\f(N,No)) = –  eq \f(1,4000 y) ln  eq \b(\f(0.2No,No)) 


= 4.0236 ( 10–4 y–1
myZivs, X †gŠjwUi Ae¶q aª“eK, ( = 4.023 ( 10–4 y–1
Aa¨vqwUi ¸i“Z¡c~Y© Ávb I Abyavebg~jK cÖ‡kœvËi

(wbe©vPwb cix¶vi cÖkœ we‡k­l‡Y cÖvß)

(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. Aa©vqy Kx?

DËi: †h mg‡q †Kv‡bv wbw`©ó †ZRw¯µq c`v‡_©i A¶Z cigvYyi msL¨v cÖv_wgK cigvYyi msL¨vi A‡a©‡K cwiYZ nq Zv‡K Aa©vqy e‡j|
cÖkœ-2. †ZRw¯µq iƒcvš—i mgxLiYwU wjL|

DËi: †ZRw¯µq iƒcvš—i mgxKiY nj N = N0e–(t
cÖkœ-3. †cÖvUb Avwe®‹vi K‡ib †K?

DËi: weÁbx iv`vi‡dvW© †cÖvUb Avwe®‹vi K‡ib|
cÖkœ-4. wbDwK¬qb Kx?

DËi: wbDwK¬qv‡m †h mKj KYv _v‡K †m mKj KYv¸‡jv‡K GK‡Î wbDwK¬qb ejv nq|
cÖkœ-5. cigvYy Kx?

DËi: Ro c`v_© KZK¸‡jv AwefvR¨ ¶z`ª ¶z`ª KwYKv Øviv MwVZ hvi bvg A¨vUg ev cigvYy|
cÖkœ-6. †ZRw¯µq ¶‡qi m~ÎwU wee„Z Ki|

DËi: †Kv‡bv gyn~‡Z© †ZRw¯µq cigvYyi fvOb ev Ae¶‡qi nvi H mg‡q Dcw¯’Z A¶Z cigvYyi mgvbycvwZK|
cÖkœ-7. Mo Avqy Kx?

DËi: cÖ‡Z¨KwU †ZRw¯µq cigvYyi Avqyi †hvMdj‡K cigvYyi cÖviw¤¢K msL¨v Øviv fvM Ki‡j †h Avqy cvIqv hvq Zv‡K H †ZRw¯µq c`v‡_©i Mo Avqy e‡j|
cÖkœ-8. wbDK¬xq eÜb kw³ Kv‡K e‡j?

DËi: †Kv‡bv cÖ‡qvRbxq msL¨K wbDwK¬qb GKwÎZ n‡q GKwU ¯’vqx wbDwK¬qvm MVb Ki‡Z †h cwigYkw³ wbM©Z ev †kvwlZ nq Zv‡K wbDK¬xq eÜb kw³ e‡j|
cÖkœ-9. †ev‡ii cigvYyi g‡W‡ji cÖ_g ¯^xKvh© Kx?

DËi: †Kv‡bv wbw`©ó K‡¶ AveZ©bKv‡j B‡jKUªb Gi †KŠwYK fi‡eM (h/2() Gi c~Y© msL¨vi ¸wYZK n‡e|
cÖkœ-10. †ev‡ii cigvYy g‡W‡ji wØZxq ¯^xKvh© Kx?

DËi: cigvYyi B‡jKUªb¸‡jv wbw`©ó e„ËvKvi K¶c‡_ AveZ©b K‡i| GB mKj K‡¶ _vKvKvjxb B‡jKUªb¸‡jv KLbI kw³ wewKiY K‡i bv|
cÖkœ-11. †ev‡ii cigvYy g‡W‡ji Z…Zxq ¯^xKvh© Kx?

DËi: hLb GKwU B‡jKUªb GKwU wbw`©ó K¶ n‡Z Ab¨ GKwU K‡¶ ¯’vbvš—wiZ nq ZLbB kw³i wewKiY ev †kvlY N‡U| wewKwiZ ev †kvwlZ kw³i cwigvY H `ywU K¶c‡_i kw³i we‡qvM d‡ji mgvb|
cÖkœ-12. cvigvYweK fi msL¨v Kx?

DËi: †Kv‡bv cigvYyi †cÖvUb I wbDUª‡bi msL¨v‡K cigvYweK fi msL¨v e‡j|
cÖkœ-13. c`v‡_©i AYy Kx?

DËi: cÖ‡Z¨K c`v_© †h AZxe ¶z`ª ¶z`ª KYv Øviv MwVZ Zv‡K AYy e‡j|
cÖkœ-14. cigvYyi g‡Wj Kx?

DËi: wewfbœ weÁvbx wewfbœ mgq cigvYyi MVb cÖK…wZ I AvPiY cÖKv‡ki Rb¨ wewfbœ wPÎ Kíbv K‡ib| Gi bvg cigvYy g‡Wj|
cÖkœ-15. wbDwK¬qvm Kx?

DËi: cigvYyi me abvÍK Avavb I fi Zvi †K‡›`ª †h AwZ Aí cwimi ¯’v‡b †K›`ªxf‚Z Zv‡K wbDwK¬qvm e‡j|

(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1. ev`vi‡dv‡W©i cigvYyi g‡Wj‡K †mŠi RM‡Zi mv‡_ Zyjbv Kiv hvq Kxfv‡e?

DËi: iv`vi‡dv‡W©i cigvYy g‡W‡ji mv‡_ †mŠi RM‡Zi MV‡bi mv`„k¨ i‡q‡Q e‡j GB g‡Wj‡K †mŠig‡Wj ejv nq| KviY MÖn¸‡jv †hgb m~‡h©i Pviw`‡K N~Y©vqgvb †Zgwb B‡jKUªb¸‡jv cigvYyi wbDwK¬qv‡mi Pviw`‡K N~Y©vqgvb| 

cÖkœ-2. †ev‡ii cigvYyi g‡W‡ji wØZxq ¯^xKvh© e¨vL¨v K‡iv|

DËi: †ev‡ii cigvYy g‡W‡ji wØZxq ¯^xKvh© nj(
cigvby¯’ B‡jKUªbmg~n B”QvK…Z †h †Kv‡bv e¨vmv‡a©i K¶c‡_ A_©vr me mÜvbx K¶c‡_ wbDwK¬qv‡mi Pviw`‡K cwiågY Ki‡Z cv‡i bv| eis K‡qKwU c„_K c„_K wbw`©ó I myweavhy³ e„ËvKvi K¶c‡_ cwiågY K‡i| GB K¶c_¸‡jv‡K ¯’vqx I AwewKiY‡hvM¨ K¶c_ e‡j| GB ¯’vqx K¶c‡_ AveZ©bKv‡j B‡jKUªbmg~n KLbI kw³ wewKiY K‡i bv Ges B‡jKUª‡bi MwZc_ mwc©j AvKv‡i µgk wbDwK¬qv‡mi w`‡K GwM‡q Av‡m bv| d‡j †ev‡ii cigvYy g‡Wj iv`vi‡dv‡W©i cigvYy g‡W‡ji mxgve×Zv‡K AwZµg K‡i| 

cÖkœ-3. †ev‡ii cigvYy g‡W‡ji Z…Zxq ¯^xKvh© e¨vL¨v K‡iv|

DËi: †ev‡ii cigvYy g‡W‡ji Z…Zxq ¯^xKvh© nj(
hLbB †Kv‡bv B‡jKUªb myweavhy³ K¶c_ n‡Z Aci GKwU myweavhy³ K¶c‡_ jvd †`q, ZLb kw³i wewKiY ev †kvlY N‡U| hw` B‡jKUªb D”PZi myweavhy³ K¶c_ n‡Z wbæZi myweavhy³ K¶c‡_ jvd †`q, Z‡e kw³i wewKiY N‡U| Avi hw` B‡jKUªb wbæZi myweavhy³ K¶c_ n‡Z D”PZi myweavhy³ K¶c‡_ jvd †`q Z‡e kw³i †kvlY N‡U| GB wewKwiZ ev †kvwlZ kw³i cwigvY H `ywU K¶c‡_i kw³i we‡qvMd‡ji mgvb Ges Gi gvb GK †Kvqv›Uvg A_©vr h(|

( E = E2 ( E1 = h(
cÖkœ-4. †evi K¶c_¸wj‡K ¯’vqx K¶c_ ejv nq †Kb?

DËi: †evi K¶c_¸wj‡K Ô¯’vqx K¶c_Õ ejv nq KviY GB K¶c_¸wj‡Z cÖ`w¶Y Kivi mgq B‡jKUªb †Kv‡bv kw³ wewKiY K‡i bv| hw`I cÖ`w¶Y Kv‡j G‡`i MwZ‡Z Z¡iY _v‡K Z_vwc †ev‡ii ¯^xKvh© Abyhvqx B‡jKUªb¸wj kw³ ¶q bv K‡i K¶c‡_ AveZ©b K‡i| 

cÖkœ-5. Avjdviwk¥i PviwU ag© †jL|

DËi: Avjdv iwk¥i PviwU ag© wb‡P †`Iqv nj:

i.
Giv ab PvR© enb K‡i| Pv‡R©i cwigvY 3.2 ( 10(19C

ii.
Giv wØ-AvqwbZ wnwjqvg cigvYy|
iii.
Giv ˆe`y¨wZK I †PŠ¤^K †¶Î Øviv wew¶ß nq| GwU cÖgvY K‡i †h Avjdv iwk¥i KYv¸‡jv PvR©MÖ¯’| we‡¶‡ci AwfgyL n‡Z Avjdv iwk¥i PvR© abvÍK cÖgvwYZ nq| 
iv.
Giv d‡UvMÖvwdK †c­‡Ui Dci wewµqv K‡i| 
cÖkœ-6. wbDwK¬qv‡mi Pvwiw`‡K B‡jKUª‡bi N~Y©‡bi Rb¨ cÖ‡qvRbxq †K›`ªgyLx e‡ji Drm Kx?

DËi: wbDwK¬qv‡mi wfbœ cigvYyi Af¨š—‡i Aewkó AskB duvKv ev k~b¨| GB As‡k wbw`©ó msL¨K B‡jKUªb abPvR©hy³ wbDwK¬qv‡mi Pviw`‡K KZK¸‡jv e„ËvKvi K¶c‡_ Nyi‡Q| B‡jKUªb¸‡jvi N~Y©bRwbZ †K›`ªwegyLx ej I wbDwK¬qvm Ges B‡jKUªb¸‡jvi g‡a¨ wµqvkxj Kzj¤^xq ej mgvb I wecixZgyLx nIqvq B‡iKUªb¸‡jv myw¯’ifv‡e wbw`©ó `~i‡Z¡ wbDwK¬qvm‡K cÖ`w¶Y K‡i| iv`vi‡dvW© e‡jb †h, cigvYyi GB g‡Wj‡K †mŠi RM‡Zi mv‡_ Zyjbv Kiv hvq| MÖn¸‡jv †hgb m~‡h©i Pviw`‡K Nyi‡Q †Zgwb B‡jKUªb¸‡jv wbDwK¬qv‡mi Pviw`‡K Nyi‡Q| 

cÖkœ-7. 6C12 ej‡Z Kx †evS?

DËi: 6C12 ej‡Z †evSvq, GwU Kve©b †gŠj hvi cvigvYweK msL¨v 6 Ges fi msL¨v 12| G‡¶‡Î wbDUªb msL¨v n‡e (12 ( 6) ev 6.

cÖkœ-8. i) GKwU B‡jKUªb wKfv‡e cÖ_g K¶ †_‡K wØZxq K‡¶ †h‡Z cv‡i?

ii) wØZxq c¶ †_‡K cÖ_g K‡¶ B‡jKUªb Mgb Ki‡j Kx n‡e?

DËi: i) †evi cigvYy g‡Wj Abyhvqx, GKwU B‡jKUªb E1 ( E2 = h( cwigvY kw³ †kvlY K‡i cÖ_g K¶ †_‡K wØZxq K‡¶ †h‡Z cv‡i [†hLv‡b, E1  = 1g K¶c‡_i kw³, E2 = 2q K¶c‡_i kw³, h = c­¨v‡¼i aª“eK Ges ( =  †kvwlZ kw³i K¤úv¼]

ii) †evi cigvYy g‡Wj Abyhvqx, wØZxq K¶ †_‡K cÖ_g K‡¶ B‡jKUªb Mgb Ki‡j E2 ( E1 = h( cwigvY kw³ wewKiY Ki‡e| 
cÖkœ-9. †ev‡ii †Kvqv›Uvg kZ© e¨vL¨v Ki|

DËi: †ev‡ii †Kvqv›Uvg kZ©: †Kv‡bv ¯’vqx K¶c_ AveZ©bKv‡j B‡jKUª‡bi †gvU †KŠwYK fi‡eM  eq \f(h,2() I c~Y©msL¨vi ¸wYZK n‡e| GLv‡b, h n‡jv c­¨v‡¼i aª“eK| B‡jKUª‡bi K¶c_ m¤^‡Ü †ev‡ii GB cÖKí‡K †Kvqv›Uvg kc_ e‡j|

Gi A_© GB †h, r e¨vmv‡a©i ¯’vqx K‡¶ m fiwewkó B‡jKUªb v `ª“wZ‡Z AvewZ©Z n‡j Gi †KŠwYK fi‡eM mvr =  eq \f(nh,2()|

GLv‡b, n GKwU c~Y©msL¨v| wewfbœ K¶c‡_i Rb¨ n Gi gvb wewfbœ nq| wbDwK¬qv‡mi Ae¯’v‡bi mv‡c‡¶ 1g, 2q, 3q BZ¨vw` ¯’vqx K¶c‡_i Rb¨ n = 1, 2, 3 BZ¨vw` nq, wKš—y k~b¨ bq| n †K cÖavb †Kvqv›Uvg msL¨v ejv nq|

cÖkœ-10. K…wÎg †ZRw¯µqZv ej‡Z Kx †evS? e¨vL¨v Ki|

DËi: 1934 wLªóv‡ã AvBib Kzwi I Zvi ¯^vgx †d«WwiK †RvwjI K…wÎg †ZRw¯µqZv Avwe®‹vi K‡ib| †Rvwj `¤úwË cix¶vi gva¨‡g †`Lvb †h, (-KYvi AvNv‡Z j¶¨e¯—yi wbDwK¬qvm Ab¨ †Kv‡bv †gŠ‡ji †ZRw¯µq AvB‡mv‡Uv‡c iƒcvš—wiZ nq| c‡i iƒcvš—wiZ AvB‡mv‡Uvc cwRUªb wbM©Z K‡i Ab¨ cÖKvi ¯’vqx cigvYy‡Z cwiYZ nq| G NUbv‡K K…wÎg ev Avweó †ZRw¯µqZv ejv nq Ges ¯^vfvweKfv‡e A-†ZRw¯µq cigvYyi G †ZRw¯µq iƒc‡K ejv nq †iwWI AvB‡mv‡Uvc| 

cÖkœ-11. iv`vi‡dv‡W©i cigvYy g‡W‡ji cix¶vi djvdj e¨vL¨v K‡iv| 

DËi: cix¶vi gva¨‡g Rvbv hvq, iv`vi‡dv‡W©i cigvYyi †K‡›`ª i‡q‡Q wbDwK¬qvm †hLv‡b cigvYyi mg¯— ab Avavb Ges fi †K›`ªxf‚Z| GB wbDwK¬qv‡mi Pviw`‡KB wew¶ß Ae¯’vq i‡q‡Q B‡jKUªbmg~n| ab Avavbhy³ Avjdv KYv ¯^Y©cv‡Zi ga¨ w`‡q hvIqvi mgq wbDwK¬qv‡mi Lye wbK‡U Avmvi m¤¢vebv Kg| ZvB AwaKvsk Avjdv KYvB cÖvq k~b¨ RvqMvi ga¨ w`‡q †mvRv c‡_B †ei n‡q Avm‡e| Avevi †hme Avjdv KYv wbDwK¬qv‡mi cÖvq KvQvKvwQ Avm‡e Zviv wbDwK¬qv‡mi ab Avavb Øviv weKwl©Z n‡e Ges G‡`i Avw` MwZc_ n‡Z wePz¨Z n‡e|
Aa¨vq-9: cigvYy g‡Wj I wbDwK¬qvi c`v_©weÁvb 
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