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eq \o((((,cÖkœ(1) 
 

[wfKvi“bwbmv b�b ¯‹zj GÛ K‡jR, XvKv]

K.
nve‡ji m~Î wee„Z Ki|
1

L.
B‡jKUª‡bi K¤úUb Zi½ ˆ`N¨© wbY©q Ki|
2

M.
DÏxc‡Ki bÿÎ †_‡K AvMZ Zi½ ˆ`‡N¨©i cwieZ©b †`q Zi½ ˆ`‡N©¨i  eq \f(1,15)  Ask| c„w_ex †_‡K bÿ‡Îi `~iZ¦ wbY©q Ki| [Ho = 2(10(18s(1]
3

N.
MvwYwZK fv‡e gnvwe‡k¦i cwiYwZ Av‡jvPbv Ki|
4
1 bs cÖ‡kœi DËi

eq \o((,K) r `~i‡Z¦ Aew¯’Z †Kv‡bv gnvRvMwZK e¯Íyi `~‡i m‡i hvevi †eM V n‡j MvwYwZKfv‡e nve‡ji m~Î n‡”Q, V = Hr; GLv‡b H n‡”Q mgvbycvwZK aªæeK| 

eq \o((,L) B‡j±«‡bi K¤úUb Zi½‰`N©¨, (C =  eq \f (h,m0c)  

GLv‡b, h = 6.63 ( 10–34J.s 


m0 = 9.1 ( 10–31 kg, c = 3 ( 108 ms–1 

( 
(C =  eq \f(6.63 ( 10–34 J.s,9.1 ( 10–31 kg ( 3 ( 108 ms–1) 


= 0.02426 ( 10–10m 


= 0.02426 eq \o((,A)  

eq \o((,M) Wcjvi wµqv Abymv‡i,  eq \f(((,() = \f(c + 0,c + v) [v = bÿ‡Îi MwZ‡eM] 

ev, 
 eq \f(c/((,c/() = \f(c,c + v) ev,  eq \f((,(() = \f(c,c + v) ev,  eq \f(((,() = \f(c + v,c) = 1 + \f(v,c) 

ev, 
 eq \f(( + ( ( \f(1,15),() = 1 +  eq \f(v,c)  ev,  eq \f(16,15) = 1 + \f(v,c)  ev,  eq \f(v,c) = \f(16,15) – 1  =  eq \f(1,15)  

( 
v =  eq \f(c,15) =  eq \f(3 ( 108ms–1,15)  = 2 ( 107 ms–1 

nve‡ji aªæeK, H0 = 2 ( 10–18 s–1 

( c„w_ex †_‡K bÿ‡Îi `~iZ¦, d =  eq \f(v,H) 


=  eq \f(2 ( 107ms–1,2 ( 10–18s–1) 


= 1 ( 1025m (Ans.)  
eq \o((,N) gnvwe‡k¦i cwiYwZ m¤úwK©Z wek¦Z‡Ë¦i GKwU ¸iæZ¦c~Y© c¨vivwgUvi (Parameter) n‡jv NbZ¦ c¨vivwgUvi| G‡K ( (I‡gMv) Øviv cÖKvk Kiv nq| ( †K msÁvwqZ Kiv nq gnvwe‡k¦i c`v‡_©i Mo NbZ¦ Ges H Nb‡Z¦i msKU gv‡bi AbycvZ Øviv| 

( = 1, ( < 1 Ges ( > 1 n‡j gnvwe‡k¦i AvK…wZ n‡e h_vµ‡g mgZj, Dš§y³ Ges e×| 

hw` Avw`‡Z gnvwe‡k¦ ïay wbw®Œq c`v‡_©i Aw¯ÍZ¦ _vK‡Zv Zvn‡j cÖ‡Z¨K  R¨vwgwZK AvKv‡ii Rb¨ GKwU wbw`©ó cwiYwZ _vK‡Zv| Kv‡RB m„wóZË¦we`MY (Cosmologists) ( wbY©q K‡i gnvwe‡k¦i cwiYwZ wba©vi‡Y m‡Pó nb| e× gnvwe‡k¦i R¨vwgwZK AvK…wZ n‡jv †Mvj‡Ki b¨vq| 

GB gnvwe‡k¦ WvK© kw³i Kvi‡Y weKl©Y e‡ji Afve co‡e, djkÖæwZ‡Z gnvKl© ej cÖmviY‡K _vwg‡q w`‡e| cieZ©x‡Z GwU ms‡KvwPZ n‡Z _vK‡e hZÿY bv ch©šÍ gnvwe‡k¦i mKj e¯Íy GKwU we›`y‡Z cwiYZ n‡q‡Q| me©‡kl GB Abb¨Zv‡K e„nr ms‡KvPb (Big Crunch) bv‡g AwfwnZ Kiv n‡q‡Q|

Dš§y³ gnvwe‡k¦i R¨vwgwZK MVb n‡jv cive„ËvKvi (hyperbolic)| WvK© kw³ QvovI FYvZ¥K eµZv wewkó gnvwek¦ wPiKvj cÖmvwiZ n‡Z cv‡i| Avi WvK© kw³mn GwU †Kej cÖmvwiZB nq bv, Z¦wiZI nq| Kv‡RB gnvwe‡k¦i P‚ovšÍ cwiYwZ n‡e Zvcxq g„Zy¨ (Heat Death) ev weM wd«R (Big Freeze) ev weM wic (Big Rip)| 

hw` Mo NbZ¦ m¼U Nb‡Z¦i mgvb nq Zvn‡j gnvwe‡k¦i R¨vwgwZK MVb mgZj cÖK…wZi nq| WvK© kw³i Abycw¯’wZ‡Z GKwU mgZj gnvwek¦ wPiKvj cÖmvwiZ n‡e Ges G‡Z g›`b KvR Ki‡e| WvK© kw³i Dcw¯’wZ‡Z mgZj gnvwe‡k¦i cÖmvi‡Yi nvi cÖ_g w`‡K gnvK‡l©i Kvi‡Y axiMwZi n‡jI ciewZ©‡Z GwU e„w× cvq| d‡j mgZj gnvwe‡k¦i P‚ovšÍ cwiYwZ Dš§y³ gnvwe‡k¦i cwiYwZi Abyiƒc n‡e| 

weM µvÂ (Crunch) ev e„nr ms‡KvPb ZË¦ Abymv‡i gnvwe‡k¦i P‚ovšÍ cwiYwZi GKwU wm‡gwUªK `„k¨ cwijwÿZ nq| e„nr we‡ùvi‡Yi ci gnvwek¦ cÖmvwiZ n‡”Q| GB ZË¦ †_‡K Abygvb Kiv hvq †h, gnvwe‡k¦i †h Mo NbZ¦ i‡q‡Q Zv‡Z cybivq ms‡KvPb ïiæ nIqv m¤¢e| Z‡e me©‡kl cwiYwZ ARvbv| Kv‡RB e„nr we‡ùvi‡Yi c~‡e© gnvwe‡k¦i weM µvÂ m„wó n‡qwQj| hw` GwU ch©ve„Ëfv‡e NU‡Z _v‡K Zvn‡j GKwU †`vjb MwZm¤úbœ gnvwek¦ cvIqv hv‡e|

eq \o((((,cÖkœ(2) Wt Avwei nvmvb Zuvi GjvKvi K‡j‡Ri weÁvb welqK †mwgbvi e³e¨ ivL‡Z †h‡q ejwQ‡jb †h, wZwb GKevi KYv we‡ÿcY cixÿ‡Yi Dci KvR Ki‡Z †h‡q †`‡Lb Li2+ Avq‡bi cÖ_g Kÿc‡_ Ae¯’vbiZ GKwUgvÎ B‡jKUªb GKwU †dvUb KYvi AvNv‡Z †kl Kÿc‡_ P‡j hvq| Zvici wZwb †R¨vwZwe©Ávb wb‡q bvbv ÁvbMf© we¯§qKi K_v ej‡Z †h‡q GK ch©v‡q e‡jbÑ †h mg¯Í ZviKvi fi 1.4 Mo I 3Mo (m~‡h©i fi, Mo = 2 × 1030kg) Gi g‡a¨ _v‡K Zviv wbDUªb ZviKvq cwiYZ nq|

[Aa¨vcK Avãyj gwR` K‡jR, Kzwgjøv]

K.
†R¨vwZwe©Ávb Kv‡K e‡j?
1

L.
KLb wbDUªb bÿÎ cvjmv‡i cwiYZ nq?
2

M. †dvU‡bi K¤úv¼ wbY©q Ki|
3

N.
1.4 Mo I 3Mo Gi †ÿ‡Î msKU e¨vmv‡a©i Zzjbv Ki|
4

2 bs cÖ‡kœi DËi

eq \o((,K) c`v_©weÁv‡bi †h kvLvq gnvwek¦ m„wói wewfbœ ZË¡ Ges gnvKv‡ki bÿÎ, MÖn-DcMÖn, MÖnvbycyÄ-G mKj †R¨vwZ®‹cyÄ m¤ú‡K© Av‡jvPbv Kiv nq, Zv‡K †R¨vwZwe©Ávb e‡j| 

eq \o((,L) cwjgvi n‡jv ¯ú›`bgvb †iwWI bÿÎ| Giv Ggb GKwU e¯‘ hv †_‡K wbqwgZ †eZvi ¯ú›`b wbM©Z nq| cvjmvi n‡jv ÔN~Y©vqgvb wbDUªb bÿÎÕ Ges Zv †eZvi Zi‡½i Ab¨Zg Drm| GKwU N~Y©vqgvb bÿÎ wbDUªb bÿ‡Î weewZ©Z n‡j, wbDUªb bÿÎwU N~Y©vqgvb cÖK…wZi nq| wKš‘ g~j bÿÎwU A‡cÿv wbDUªb bÿÎwUi AvKvi eû eû fvM †QvU nIqvq †KŠwYK fi‡eM msiÿ‡Yi ¯^v‡_© wbDUªb bÿÎwUi N~Y©b †eM g~j bÿÎwUi N~Y©b †e‡Mi †P‡q eû eû ¸Y †ewk n‡q (L = I( myÎvbymv‡i) GB N~Y©bB †eZvi Zi½ m„wói KviY| 

eq \o((,M) Li-G wZbwU B‡jKUªb `ywU kw³¯Í‡i (1g I 2q) we`¨gvb|

cÖ_g Kÿc‡_i kw³, E1 = ( 13.6 eV

wØZxq †kl Kÿc‡_i kw³, E2 = (  eq \f(13.6 eV,22) = ( 3.4 eV

B‡jKUªb ¯’vbvšÍ‡i wbM©Z †dvU‡bi kw³, (E = E2 ( E1

= ((3.4 + 13.6)eV


= 10.2 eV


= 10.2 × 1.6 × 10(19J


= 1.632 × 10(18J

cøvs‡Ki aªyeK, h = 6.63 × 10(34J.S
†dvU‡bi K¤úv¼ ( n‡j, 


(E = h(

( ( =  eq \f((E,h)  =  eq \f(1.632 × 10(18J,6.63 × 10(34J.s) 


= 2.46 × 1015Hz (Ans.) 
eq \o((,N) msKU e¨vmva© ej‡Z GLv‡b †kvqvR©¯‹vBì e¨vmva© eySv‡bv n‡q‡Q| G‡ÿ‡Î Rs =  eq \f(2GM,c2)  m~Î cÖ‡hvR¨|

M1 = 1.4 Mo,  M2 = 3Mo
G Ges c Dfq †ÿ‡Î mggv‡bi nIqvq

Rs1 =  eq \f(2GM1,c2) Ges Rs2 =  eq \f(2GM2,c2) 
(  eq \f(Rs1,Rs2)  =  eq \f(2GM1/C2,2GM2/C2) =  eq \f(M2,M1)  =  eq \f(3Mo, 1.4Mo) = 2.14

( Rs1 t Rs2 = 2.14 t 1

BnvB msKU e¨vmv‡a©i wb‡Y©q AbycvZ|


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. Kv‡ji msw¶ß BwZnvm eBwUi iPwqZv †K? 

DËi: w÷‡db nwKs| 

cÖkœ-2. †k¦Z evgb Kx? 
DËi: g„Zy¨ ce© ïi“ gyn~‡Z© †h mg¯— ZviKvi fi m~‡h©i f‡ii A‡c¶v 1.4 ¸Y Kg, †m¸‡jv †k¦Z evgb| iw³g ˆ`Z¨ ùxwZi d‡j µgk GKwU av‡c †cuŠQvq †h Gi evB‡ii AveiY wew”Qbœ ev †f‡½ hvq, Aewkó hv _v‡K Zv‡K †k¦Z evgb e‡j| 
cÖkœ-3. iw³g ˆ`Z¨ Kv‡K e‡j? 

DËi: ZviKvi nvB‡Wªv‡Rb R¡vjvwb dzwi‡q †M‡j ms‡KvP‡bi d‡j ZviKvi g~j As‡ki NbZ¡ ev‡o Ges ZvcgvÎvI e„w× cvq Ges ewnf©v‡M cÖmviY N‡U| evB‡ii Avei‡Yi ùxwZi d‡j ZviKvi AvKvi A‡bK eo nq Ges ZvcgvÎv K‡g hvIqvq ZviKvi c„ô †_‡K wbM©Z Av‡jv jvjvf †`Lvq| GB ZviKv‡K iw³g ˆ`Z¨ e‡j| 
cÖkœ-4. mycvi‡bvfv we‡ùviY Kv‡K e‡j? 

DËi: m~‡h©i f‡ii Zyjbvq A‡bK fvix b¶Î¸‡jv R¡vjvwb †kl n‡j m‡¼vPb AZ¨š— Zxeª nq Ges g~j As‡ki NbZ¡ GZ †e‡o hvq †h cÖPÛ we‡ùvi‡Yi ga¨ w`‡q g„Zy¨eiY K‡i| GB cÖPÊ we‡ùviY‡K mycvi‡bvfv (supernova) we‡ùviY ejv nq| 
cÖkœ-5. NUbv w`Mš— Kx? 

DËi: K…ò weei AÂ‡ji mxgv‡K NUbv w`Mš— e‡j| 
cÖkœ-6. †kvqvR©wdì e¨vmva© Kv‡K e‡j? 

DËi: K…ò wee‡ii NUbv w`M‡š—i e¨vmva©‡K †mvqvR©wdì e¨vmva© e‡j| 
cÖkœ-7. P›`ª‡kLi mxgv Kv‡K e‡j? 

DËi: P›`ª‡kLi mxgv: g„Zy¨ce© ïi“i gyn~‡Z© hw` †Kv‡bv ZviKvi fi 1.4 M0 Gi †ewk _v‡K; Z‡e †Kv‡bvfv‡eB GwU †k¦Z evgb n‡Z cvi‡e bv| GB 1.4 M0 f‡ii mxgv‡K P›`ª‡kLi mxgv e‡j|  

cÖkœ-8. †iwWI‡Uwj‡¯‹vc Kv‡K e‡j? 

DËi: †iwWI †Uwj‡¯‹vc GK ai‡bi w`K wb‡`©kx (Directional) †eZvi G¨v‡›Ubv hv †eZvi †R¨vwZwe©`¨vq e¨en„Z nq| 
cÖkœ-9. K…wÎg DcMÖn Kx? 

DËi:  gvbyl m„ó DcMÖn‡K K…wÎg DcMÖn e‡j| 
cÖkœ-10. ¯^vfvweK DcMÖn Kv‡K e‡j? 

DËi: †h me DcMÖn cÖvK…wZK Kvi‡Y m„ó Zv‡`i‡K ¯^vfvweK DcMÖn e‡j|

(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1. gnvwe‡k¦i fwel¨r Kx Kx wel‡qi Dci wbf©ikxj?

DËi: gnvwe‡k¦i ewel¨r eZ©gvb cÖmvi‡Yi nvi, we‡k¦i eµZv, we‡k¦ †gvU e¯—yi cwigvY, gnvwek¦i Mo NbZ¡, msKU NbZ¡ BZ¨vw` wel‡qi Dci wbf©ikxj| 

cÖkœ-2. n¨vWªb KYv Kx e¨vL¨v K‡iv| 

DËi: †h mKj †gŠwjK KYv kw³kvjx wbDK¬xq, we`y¨r Pz¤^Kxq Ges `ye©j wbDK¬xq GB wZb cÖwµqv‡Z Ask MÖnY Ki‡Z cv‡i Zv‡`i‡K n¨vWªb KYv e‡j| n¨vWªb KYv Avevi `yB ai‡bi| h_v( (1) †gmb I (2) †ewiqb| †gm‡bi w¯úb 0 (k~b¨), wKš—y †ewiq‡bi w¯úb k~b¨ bq| 

cÖkœ-3. Ck¦i KYv Kx e¨vL¨v Ki| 

DËi: †evmb †¶ÎbvgK ZvwË¡K ej †¶Î mg¯— we‡k¦ Qwo‡q Av‡Q| finxb †Kv‡bv KYv GB †¶‡Î cÖ‡ek Ki‡j Zv ax‡i ax‡i fi jvf K‡i| d‡j Pjvi MwZ n«vm cvq| †mB †¶‡Îi gva¨‡gB fi KYv‡Z ¯’vbvš—wiZ nq| A_©vr wnMm †¶Î fi m„wó Ki‡Z cv‡i bv, Zv †Kej KYv‡Z ¯’vbvš—i K‡i wnMm †evm‡bi gva¨‡g| GB wnMm †evmbB Ck¦i KYv ev God's particle bv‡g cwiwPZ| 

cÖkœ-4. GKwU gy³ †gŠ‡ji G·-iwk¥ eY©vjx Gi ivmvqwbK †hŠ‡Mi eY©vjxi cÖvq GKB iKg †Kb?

DËi: Af¨š—i¯’ K‡¶ `„pfv‡e Ave× B‡jKUªb¸wj G· iwk¥ eY©vjx wbtmi‡Yi Rb¨ `vqx| wKš—y GKwU †gŠ‡ji ivmvqwbK ag© Zvi me©ewnt¯’ K‡¶i B‡jKUª‡bi Dci wbf©i K‡i| ZvB Lye m~¶¥ cv_©K¨ Qvov GKwU gy³ †gŠ‡j I Zvi ivmvqwbK †hŠ‡Mi G· iwk¥ eY©vjx cÖvq GKB iKg| 

cÖkœ-5. b¶Î †_‡K †h wecyj cwigvY kw³ wbtm„Z nq Zvi Drm Kx?

DËi: b¶Î †_‡K †h wecyj cwigvY kw³ wbtm„Z nq Zv nvB‡Wªv‡Rb wdDkb cÖwµqv †h NUbvi gva¨‡g nvB‡Wªv‡Rb wdDkb cÖwµqvi d‡j wnwjqvg cigvYy m„wó nq Zvi wecyj cwigvY kw³ wbtm„Z nq| Gfv‡e Zv‡`i Rš§ nq|  

cÖkœ-6. mycvi †bvfv ej‡Z Kx †evS?

DËi: m~‡h©i †P‡q A‡bK¸Y †ewk f‡ii ZviKv‡K †ewk fim¤úbœ ZviKv e‡j| Giƒc ZviKvi R¡vjvbx dzwi‡q †M‡j, gnvKl©RwbZ ms‡KvPb Lye †ewk e„w× †c‡Z _v‡K| d‡j, cÖPÛ DËv‡ci m„wó nq I ZviKvwU we‡ùvwiZ nq| G‡K e‡j mycvi †bvfv (Super Nova)| Giƒc we‡k­l‡Yi d‡j ZviKvwU Zvi evowZ IRb nvivq|
cÖkœ-7. ÒP›`ª‡kLi mxgv ej‡Z Kx †evSvq?

DËi: †Kv‡bv ZviKvi fi 1.4 M0 [†hLv‡b M0 nj m~‡h©i fi] Gi †ewk n‡j ZviKvwU KLbB †k¦Z evg‡b cwiYZ n‡e bv| ZviKvi fi 1.4 M0 Gi Kg n‡j cwiYv‡g GwU †k¦Z evg‡b cwiYZ n‡e| 1.4 M0 f‡ii mxgv‡K ÔP›`ª‡kLi mxgvÕ e‡j|
cÖkœ-8. b¶Î KLb K…ò MnŸi nq?

DËi: †Kv‡bv b¶‡Îi fi hLb cuvP †mŠi f‡ii †P‡q †ewk nq ZLb mycvi †bvfv we‡ùvi‡Yi ci b¶‡Îi fi hw` Lye †ewk nq ZLb Gi Aš—e©¯—y Awbw`©ófv‡e msKzwPZ n‡Z _v‡K| Gfv‡e †h e¯—y ˆZwi nq Zv‡K K…òweei e‡j|
Aa¨vq-11: †R¨vwZ©weÁvb 
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