
UNIT-EIGHT 

 

Syllabus: 

 Nuclear Physics:  

 Nuclear composition 

 Binding and separation energy 

 Radioactive decay 

 Nuclear reaction 

 Nuclear fission and fussion  

 Nuclear model 

 Elementary particles:   

 Inter actions and particles 

 Leptons and Hodrons 

 Elementary particle quantum number 

 quarks model 

 Field Boson  

 Unification of force 

 Origin of the universe and the Big Bang 

 Ultimate fate of universe  

 Dark matter  

 Physics in medical science: 

 Uses physics concepts and procedure in the prevention, diagnosis and treatment of 

disease- 

o X-ray 

o Ultrasonography 

o MRI 

o CT Scan 

o ECG 

o ETT 

o Endoscopy 

o Radiography 

o Chemocherapy 

o Angiography 

o Laser surgery  

 Precuation and care in using instruments in diagnosis.  

 
 

  



weMZ mvj: 

1. fi, ÎæwU I eÜb kw³ ej‡Z wK †evSvq? (2009, 2010, 2018, 2019) 

2. Aa©vqy I Mo Avqyi g‡a¨ m¤úK© ¯’vcb Kiæb| (2012, 2017, 2018) 

3. †ZRw¯Œq ÿq m~Î cÖwZcv`b Kiæb| (2009, 2013) 

4. †jLwP‡Îi mvnv‡h¨ wbDwK¬qv‡mi eÜbkw³ e¨vL¨v Kiæb| 

5. wbDwK¬q ej Kv‡K e‡j| Gi ˆewkó¨ Av‡jvPbv Kiæb| (2014) 

6. wbDwK¬q wdkb I wdDkvb e¨vL¨v Kiæb| (2012, 2017) 

7. †`LvI †h, U238+ N AvNv‡Zi d‡j Drcbœ Zvc 200MeV. 

8.  AvYweK Pzwjø KZ cÖKvi I wK wK? 

9. †gŠwjK KYv m¤ú‡K© Av‡jvPbv Kiæb| (2017) 

10. †gŠwjK KYv KZ cÖKvi I wK wK? cÖ‡Z¨KwUi D`vniYmn e¨vL¨v Kiæb| (2011) 

11. Aa©vqy I Mo Avqy Kv‡K e‡j? †ZRw¯Œq ÿ‡qi iƒcvšÍi m~ÎwU eY©bv Kiæb| (2009) 

12. cvigvYweK Pzwjøi MVb I Kvh©cÖYvjx wPÎmn eY©bv Kiæb| (2010, 2016, 2018) 

13. Ca40

20  wbDwK¬qv‡mi eÜb kw³ 331.82 MeV n‡j wbDwK¬qv‡mi fi wbY©q Ki| 

 

 

 ‡h mKj cÖkœ Øviv GB Aa¨vq mvRv‡bv n‡q‡Q: 

1. Nuclear model or Structure of nucleus e¨vL¨v Kiæb| 

2. iv`vi‡dvW© cigvYyi g‡Wj I mxgve×Zv wjLyb| 

3. cigvYyi mv‡_ m¤úwK©Z msÁv wjLyb| 

4. †ZRw¯ŒqZv Kv‡K e‡j? ÿq m~Î wee„Z I cÖwZcv`b Kiæb| (2009, 2013) 

5. Aa©Rxeb I Mo Rxeb Kv‡K e‡j? Gi wefe m¤úK© ¯’vcb Kiæb| (2009) 

6. fiÎæwU (mass defect) Ges eÜb kw³ (Binding energy) Kv‡K e‡j? (2009, 2010, 2018, 2019) 

7. wbDwK¬qv‡mi ¯’vwqZ¡ ev eÜbkw³i †jLwPÎ A¼b Kiæb| (2023) 

8. e¨vL¨v Kiæb: wbDwK¬qvi wewµqv, wdkb, wdDkb wewµqv| (2012, 2017) 

9. k„•Lj wewµqv Kv‡K e‡j? Nuclear reaction- Gi MVb I Kvh©cÖYvjx eY©bv Kiæb (2010, 2016, 2018) 

10. AvYweK Pzwjø KZ cÖKvi I wK wK? 

11. X-ray Kv‡K e‡j? wKfv‡e Drcbœ nq| ˆewkó¨ wjLyb| 

12. MRI cixÿvi g~jbxwZ Ges Gi e¨envi D‡jøL Kiæb| 

13. Ultrasonography or USG Kv‡K e‡j? gyj Principle Ges e¨envi D‡jøL Kiæb| (2023) 

14. CT Scan Kv‡K e‡j? g~jbxwZ e¨envi D‡jøL Kiæb| 

15. ECG or, Electrocardiograph-Gi g~jbxwZ e¨vL¨v Kiæb| (17 wbeÜb, 2023) 

16. G‡ÛvmKwc, BwUwU, GbwRIMÖvwd ms‡ÿ‡c Av‡jvPbv Kiæb| 

17. wPwKrmv kv‡¯¿ †K‡gv‡_ivwc †Kb e¨envi Kiv nq Ges †iwWI †_ivwci e¨env‡ii KviY D‡jøL Kiæb| 

18. Laser surgery Ges Angiography e¨envi D‡jøL Kiæb| 



19. †gŠwjK KYv Kv‡K e‡j? †gŠwjK KYvi †kÖYxwefvM we¯ÍvwiZ Av‡jvPbv Kiæb? (2011,2017) 

20. Quarks model we¯ÍvwiZ Av‡jvPbv Kiæb| 

21. Big Bang ZË¡ e¨vL¨v Kiæb Ges Dark matter Kv‡K e‡j| 

 

 

cÖkœ-1: Nuclear model or Structure of nucleus e¨vL¨v Kiæb| 

 DËi:  

 iv`vi‡dv‡W©i Avdjv KYv we‡ÿcY cixÿv †_‡K Rvbv hvq †h, cigvYyi cÖvq mg¯Í fi (99.97%) Gi †K‡› ª̀ 

GKwU we›`y‡Z †K›`ªxf~Z _v‡K Ges GLv‡bB _v‡K cigvYyi mKj abvZ¥K Avavb| iv`vi‡dvW© cigvYyi G 

†K›`ªwe›`yi bvgKiY K‡ib wbDwK¬qvm| 

 wbDwK¬qvm †cÖvUb I wbDUª‡bi mgš^‡q MwVZ| wbDwK¬qv‡m Aew¯’Z abvZ¥K Avavbhy³ †cÖvU‡bi msL¨v‡K ejv 

nq cvigvYweK msL¨v| G‡K Z Øviv cÖKvk Kiv nq| 

 wbDwK¬qv‡m Aew¯’Z †cÖvUb I wbDUª‡bi †gvU msL¨v‡K ejv nq fimsL¨v| G‡K A Øviv cÖKvk Kiv nq| 

 wbDwK¬qv‡mi ms‡KZ: XA
Z  

 wbDwK¬q ej:  

 wbDwK¬qv‡mi g‡a¨ Av‡Q abvZ¥K †cÖvUb Ges Avavb wbi‡cÿ wbDUªb| ỳwU †cÖvU‡bi g‡a¨ w¯’i Zwor weKl©Y ej 

G‡`i ga¨Kvi gnvKl©xq AvKl©Y e‡ji cÖvq 1036
 ¸Y| 

 ˆewkó¨: 

 Avavb wbi‡cÿ 

 Exchange type 

 e‡ji cvjøv ÿz`ª 

 memgq AvKl©Yag©x 

 Saturation ag© Av‡Q 

 cvjøvi g‡a¨ ej AZ¨šÍ cÖej 

 GLb wbDwK¬qv‡mi ¯’vwq‡Z¡i Rb¨ wbDwK¬qb¸‡jvi g‡a¨ Aek¨B †Kv‡bv AvKl©Yx e‡ji Dcw¯’wZ cÖ‡qvRb| GB 

ej‡KB wbDwK¬q ej e‡j| m1510
Gi †P‡q †ewk `~i‡Z¡ GB ej KvR K‡i bv| 

 

 

 

 

 

 

 

 



cÖkœ-2: iv`vi‡dvW© cigvYyi g‡Wj I mxgve×Zv Av‡jvPbv Kiæb| 

 DËi: cigvYyi †K›`ª¯’‡j GKwU abvZ¥K Avavbhy³ fvwi e¯‘ Av‡Q| GB fvwi 

e¯‘‡K wbDwK¬qvm e‡j| cigvYyi †gvU    AvqZ‡bi Zzjbvq 

wbDwK¬qv‡mi AvqZb bMb¨| wbDwK¬qv‡m cigvYyi mg¯Í fi †K›`ªxf~Z 

_v‡K| 

 cigvYy Zwor wbi‡cÿ| wbDwK¬qv‡m abvZ¥K Avav‡bi mgvb mg¨K 

FYvZ¥K Avavbhy³ B‡jKUªb cigvYyi wbDwK¬qvm‡K wN‡i _v‡K| 

 †mŠiRM‡Z m~‡h©i Pvwiw`‡K N~Y©vqgvb MÖnmg~‡ni g‡Zv cigvYyi 

B‡jKUªb¸‡jv Gi †K‡›`ª _vKv wbDwK¬qv‡mi Pviw`‡K AweiZ Nyi‡Q| 

wbDwK¬qvm I B‡jKUª‡bi g‡a¨ AvKl©Y ej †K›`ªgyLx ej wnmv‡e KvR 

K‡i| 

mxgve×Zv: 

 MÖn mg~n mvgwMÖKfv‡e Avavbnxb Gi mv‡_ B‡jKUª‡bi Zzjbv mwUK nqwb| 

 Avavbhy³ e¯‘ e„ËvKvi c‡_ Nyi‡j µgvMZ kw³ wewKiY Ki‡e Ges MwZc‡_i e¨vmva© Kg‡Z Kg‡Z   †K‡›`ª 

cwZZ n‡e wKš‘ B‡jKUª‡bi †ÿ‡Î Zv N‡U bv| 

 B‡jKUª‡bi Kÿc‡_i AvKvi m¤ú‡K© †K‡bv aviYv †`Iqv nqwb| 

 

cÖkœ-3: cigvYyi mv‡_ m¤úwK©Z msÁv| 

 DËi: wbDwK¬qb: wbDwK¬qv‡m †h mKj KYv _v‡K Zv‡`i‡K wbDwK¬qb e‡j| 

 wbDK¬vBW: †cÖvUb msL¨v (Z) Ges wbDUªb msL¨v (N) hw` †Kvb wbDwK¬qv‡mi GKB nq Zvn‡j Zv‡K GKB wbDwK¬q 

cÖRvwZi AšÍf~©³| GKwU wbDwK¬q cÖRvwZ‡K ejv nq wbDK¬vBW| 

 AvB‡mvgvi: GKB cÖRvwZi `ywU wbDwK¬qvm hw` `ywU wfbœ kw³ Ae¯’vq _v‡K Zvn‡j Zv‡`i ejv nq AvB‡mvgvi| 

 

cÖkœ-4: †ZRw¯ŒqZv Kv‡K e‡j? ÿq m~Î wee„Z I cÖwZcv`b Kiæb| (2009, 2013) 

 DËi: †ZRw¯ŒqZv:  †ZRw¯Œq †gŠj †_‡K ¯^Z:ù~Z©fv‡e ‡ZRw¯Œq iwk¥ wbM©‡gi NUbv‡K ejv nq †ZRw¯ŒqZv| 

 Gm.AvB GKK †eK‡ij| cÖwZ †m‡K‡Û GKwU †ZRw¯Œq fv½b ev ÿq‡K GK †eK‡ij e‡j| 

 †ZRw¯Œq ÿq: †ZRw¯Œq cigvYyi fvO‡bi nvi H mg‡q Dcw¯’Z AÿZ cigvYyi msL¨vi mgvbycvwZK| 

 awi, cÖv_wg‡K cigvYyi msL¨v N0, t mgq c‡i cigvYyi msL¨v N| GLb hw` ÿz`ªvwZÿz`ª dt mg‡q dN msL¨K 

cigvby †f‡½ hvq, Zvn‡j cigvYyi fv½‡bi nvi 

dt

dN
| Zvn‡j GB fv½‡bi nvi AÿZ cigvYyi msL¨vi 

mgvbycvwZK| 
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 A_©vr †Kvb †ZRw¯Œq c`v‡_©i GKwU cigvYyi GKK mg‡q fv½‡bi m¤¢ve¨Zv‡K H c`v‡_©i ÿq aªæeK e‡j|  
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cÖkœ-5: Aa©Rxeb I Mo Rxeb Kv‡K e‡j? Gi g‡a¨ m¤úK© ’̄vcb Kiæb| (2009) 

 DËi: DËi: Half Life: †h mg‡q †Kv‡bv †ZRw¯Œq c`v‡_©i †gvU cigvYyi wVK A‡a©K cwigvY †f‡½ hvq, Zv‡K H 

c`v‡_©i Aa© Rxeb ev Aa©vqy e‡j| 

 GLv‡b 

2

0N
N  Ges 

2

1Tt  n‡j, 

 Avgiv Rvwb, 

teNN  .  

  

teN
N  .
2

0
 

  
2

1

2

1 T

e


  

  

2

1
2

1
ln T








 

  

2

1693.0 T         



693.

2

1 T  

 

 Mo Rxeb: †Kvb †ZRw¯Œq e¯‘L‡Ði me¸‡jv cigvYyi RxebKv‡ji †hvMdj‡K Gi cigvYyi cÖviw¤¢K msL¨v w`‡q fvM 

K‡i †h RxebKvj cvIqv hvq Zv‡K Mo Rxeb e‡j| 
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cÖkœ-6: fiÎæwU (mass defect) Ges eÜb kw³ (Binding energy) Kv‡K e‡j? (2009, 2010, 

2018, 2019) 

 DËi: fiÎæwU: †Kv‡bv ¯’vqx wbDwK¬qv‡mi fi Gi MVbKvix Dcv`vbmg~‡ni gy³ve¯’vq f‡ii †hvMd‡ji †P‡q wKQzUv 

Kg n‡Z †`Lv hvq| f‡ii GB cv_©K¨‡K fi ÎæwU e‡j| 

 aiv hvK, GKUv wbDwK¬qv‡mi cÖK…Z fi = Mmuc 

 †cÖvUb msL¨v I fi = Z, mp 

 wbDUb msL¨v I fi = N.mn 

  fiÎæywU, m = Zmp + Nmn  Mmuc 

 eÜb kw³: †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 wbDwK¬qvi eÜb kw³ e‡j| 

 AvBb÷vB‡bi fi kw³ m¤úK© †_‡K Avgiv cvB,  

  eÜbkw³, B=mc2         m= fi ÎæwU 

                                                     c= Av‡jvi †eM 

    2cMNmZmpB mucn   

 Mo eÜb kw³ = 
A

B eÜb kw³

 †gŠ‡ji fi msL¨v

 = 

A

mc2
 

 



cÖkœ-7: wbDwK¬qv‡mi ¯’vwqZ¡ ev eÜbkw³i †jLwPÎ A¼b Kiæb| (2023) 

 DËi:  

  

 A=56 ‡Z 
B/A me©vwaK gvb 8.79MeV ev Fe56

26  wb‡`©k K‡i| Gici †jLwU wb‡P †b‡g 7.56 MeV Av‡m|  

  †jvnv me©vwaK ¯’vqx wbDwK¬qv‡mi GKwU| 

 

cÖkœ-8: e¨vL¨v Kiæb : wbDwK¬qvi wewµqv, wdkb, wdDkb wewµqv| (2012, 2017) 

 DËi: wbDwK¬qvi wewµqv: †h wewµqvq cigvYyi wbDwK¬qv‡mi cwieZ©b N‡U Zv‡K wbDwK¬qvi wewµqv e‡j| 

 GUv ¯^Z:ù~Z© fvOb A_ev K…wÎg fv½b n‡Z cv‡i hv‡Z Lye kw³kvjx KYv wbDwK¬qvm‡K AvNvZ K‡i, †hgbwU 

cvigvYweK Pzwjø‡Z N‡U| 

 †hgb: HSiHeAl 1

1

30

14

4

2

27

13   

 mKj cÖKvi wbDwK¬qvi wewµqv‡K wb‡Pi mvaviY mgxKi‡bi mvnv‡h¨ cÖKvk Kiv hvqÑ 

  X+a=Y+b a = AvNvZKvix Kbv ev ey‡jU 

   x = AvNvZcÖvß jÿ¨e¯‘ 

   b = ewnM©vgx KYv 

   y = cwiewZ©Z wbDwK¬qvm 

 wbDwK¬qvi wdkb: †h we‡kl ai‡bi wbDwK¬qvi wewµqvq GKwU fvwi wbDwK¬qvm cÖvq mgvb fimsL¨vwewkó `ywU 

wbDwK¬qv‡m wef³ nq| 

     nSrXeUnU 1
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1

0
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   nKrBanU 1

0
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1

0
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92 3 energy (200MeV) 

 wbDwK¬qvi wdDkb: †h wewµqvq `ywU nvév wbDwK¬qvm GKwÎZ n‡q A‡cÿvK…Z fvwi GKwU wbDwK¬qvm MVb K‡i Ges 

AZ¨waK kw³ †ei nq †m wewµqv‡K ejv nq wbDwK¬qvi wdDkb| 

  HnH 2

1

1

0

1

1   

 GLv‡b 1wU †cÖvUb, 1wU wbDUb‡K MÖvm K‡i ˆZwi K‡i‡Q GKwU wWD‡Uib H2

1 | 



cÖkœ-9: k„•Lj wewµqv Kv‡K e‡j? Nuclear reaction- Gi MVb I Kvh©cÖYvjx eY©bv Kiæb| (2010,   

2016, 2018) 

 DËi: k„•Lj  wewµqv: †h ¯̂n wewµqv GKevi ïiæ n‡j Zv‡K Pvjy ivLvi Rb¨ AwZwi³ †Kv‡bv kw³i cÖ‡qvRb nq bv 

Zv‡K k„•Lj wewµqv e‡j| 

 wdkb  2n u †K AvNvZ Ki‡j  4n ...... 8n ........16n Pj‡Z _v‡K 

 

 wbDwK¬q †PBb wewµqv‡K †h hš¿ wbqš¿Y K‡i Zv‡K ejv nq wiqv±i ev wbDwK¬q Pzwjø| GwU cvigvYweK Pzwjø 

bv‡gI AwfwnZ Kiv nq| cvigvYweK kw³ †_‡K Zwor Drcv`‡bi Rb¨ e¨envi Kiv nq cvigvYweK Pzwjø| 

GB Pzwjø‡Z wbDwK¬q wewµqv wbqš¿Y K‡i Zvc Drcbœ Kiv nq| GB Zvc ev®úxq UvievBb Nyiv‡bvi Kv‡R 

e¨eüZ nq| 

 cvigvYweK Pzwjø‡Z _v‡K Lze †UKmB I B¯úv‡Zi cvÎ hv cÖej Pv‡cI dvU‡e bv| GB cv‡Îi wfZ‡i _v‡K 

MÖvdvB‡Ui BU w`‡q ˆZwi g~j e¯‘ ev Core|  

 †Kv‡ii wfZi KZ¸‡jv Lvwj RvqMv ev P¨v‡bj _v‡K †h¸‡jv BD‡iwbqvg Øviv c~Y© _v‡K| BD‡iwbqvg `‡Ði 

cv‡k Moderator _v‡K †hwU Neutron-Gi MwZ n«vm K‡i| G‡`i gvSLv‡b B, Cd `Ð _v‡K †hwU 

Neutron †kvlY K‡i wbDwK¬q wewµqvi MwZ‡K gš’i K‡i †`q| 

A_©vr Control rod Øviv nuclear reaction wbqš¿Y Kiv hvq| 

 GLv‡b fuel wnmve †h BD‡iwbqvg 
35U e¨envi Kiv nq ev ¯^Ztù~Zfv‡e †f‡½ wb¤œZi fi wewkó cigvYy m„wó 

K‡i| GB NUbvi ci wbDwK¬qvm †_‡K cÖPzi kw³ Drcbœ nq Ges wbM©Z nq D”P MwZm¤úbœ Neutron hv 

k„•Lj wewµqv m„wó K‡i| 

GB Zvc cvwb‡K ev®úxf~Z K‡i Ges GB ev®ú UvievBb Nyiv‡Z mvnvh¨ K‡i d‡j Zvc kw³ †_‡K hvwš¿K kw³ 

Drcbœ nq| 

  



cÖkœ-10: AvYweK Pzwjø KZ cÖKvi I wK wK? 

 DËi: AvKvi AvK…wZi Dci wfwË K‡iÑ 

  

   MÖvdvBU 

 1.  M‡elYv Pywjø  

   myBwgs cyj 

 2. cø‡Uvwbqvg Pzwjø 

   

 3.  kw³ Pywjø  MÖvdvBU gWv‡iUi 

   †nwf IqvUvi 

   e‡qwjs IqvUvi 

   †mvwWqvg MÖvdvBU 

   dv÷ weªWvi 

   wjKzBW †gUv weªWvi 

 

cÖkœ-11:X-ray Kv‡K e‡j? wKfv‡e Drcbœ nq| ˆewkó¨ wjLyb| 

 DËi: X-ray: `ªæZMwZ m¤úbœ B‡jKUªb †Kv‡bv avZz‡K AvNvZ Ki‡j Zv †_‡K D”P †f`bÿgZvm¤úbœ †h wewKiY 

Drcbœ nq, Zv‡K X-ray e‡j| 

 Kg wefe cv_©K¨ cÖ‡qvM Ki‡j †Kvgj X-ray cvIqv hvq;  

 †ewk wefe cv_©K¨ cÖ‡qvM Ki‡j KwVb X-ray cvIqv hvq| 

 

 X-ray Drcv`b: 

 wdjv‡g›U F Gi wfZi w`‡q cÖevwnZ Zwor cÖevn K¨v‡_vW e †K DËß K‡i| d‡j B‡jKUªb¸‡jv K¨v‡_vW †_‡K 

Zv‡`i eÜb gyw³i h‡_ó MwZkw³ cvq Ges 

Zvcxq wbtmiY cÖwµqvq K¨v‡_vW †_‡K gy³ n‡q 

Av‡m| 

 Zvici GKwU AwZ D”P wefe cv_©K¨ V- Gi 

Øviv B‡jKUªb¸‡jv Z¡wiZ nq I Av‡bvWiƒcx 

jÿ¨e¯‘ T-†Z AvNvZ K‡i| K¨v‡_vW †_‡K 

A¨v‡bv‡W hvevi mgq I jÿ¨e¯‘‡Z AvNvZ Kivi 

c~‡e© B‡jKUªb¸‡jv wecyj cwigv‡Y MwZkw³ AR©b K‡i| GB MwZkw³‡K cÖKvk Kiv hvqÑ 

k = eV 

 K¨v‡_vW †_‡K AvMvZ B‡jKUªb¸‡jv jÿ¨e¯‘‡Z AvNv‡Zi mgq G‡`i MwZkw³i wKQz Ask X-ray Drcbœ K‡i| 

evwK Ask Zv‡c iƒcvšÍwiZ nq| 

 hw` B‡jKUª‡bi mgy`q kw³ X-ray †dvU‡b ¯’vbvšÍwiZ nq Zvn‡j †dvU‡bi K¤úv¼ me©vwaK Z_v Zi½‰`N©¨ b~¨bZg 

n‡e| G K¤úv¼ fmax n‡j, 

  eVhfk  max  



  eV
hc


min

 

  

eV

hc
min  

 Note: X-ray wUD‡e B‡jKUª‡bi †¯ªvZ wbqš¿Y K‡i X-ray ZxeªZvi n«vm e„w× Kiv hvq| 

 X-ray ag©: 

 GB iwk¥ mij‡iLvq Mgb K‡i| 

 GwU AZ¨waK †f`b ÿgZvm¤úbœ| 

 ZvwoZ‡PŠ¤^K Zi½| 

 Zi½ ˆ`N©¨ Lye †QvU, cÖvq 1010m KvQvKvwQ| 

 cÖwZdjb, cÖwZmiY, e¨wZPvi, mgeZ©b N‡U| 

 d‡UvMÖvwdK †cø‡Ui Dci cÖwZwµqv Av‡Q| 

 Avqb m„óKvix wewKib| M¨vm‡K AvqwbZ K‡i| 

 

cÖkœ-12: MRI cixÿvi g~jbxwZ Ges Gi e¨envi D‡jøL Kiæb| 

 DËi: MRI cixÿvq Kvh©KvwiZv: GB c×wZ‡Z MRI †gwm‡b kw³kvjx †PŠ¤^K‡ÿÎ I †iwWI Zi½‰`‡N©¨i kw³i 

cÖfv‡e H †gwm‡b _vKv gvbe †`‡ni Amy¯’ †Kv‡l NRM cigvYy ev Nuclear magnetic resonance m„wóKvix 

cigvYyhy³ cvwbi NbgvÎvi wfbœZvi Dci wbf©i K‡i cixÿvaxb †`nvs‡ki Af¨šÍ‡ii wewfbœ AvM©b Gi wÎgvwÎK 

wWwRUvj Qwe †ei n‡q Av‡m| GB wÎgvwÎK Qwe‡K MRI e‡j| 

 MRI g~jbxwZ:  

 Nuclear magnetic resonance cigvbyi wbDwK¬qv‡mi we‡Rvo msL¨K †cÖvU‡bi ev wbDUª‡bi Pz¤^Kxq 

AbyiYb ev magnetic resonance Ici wfwË K‡i MRI cÖwZwôZ| we‡Rvo msL¨K wbDUªb ev †cÖvUbhy³ 

NMR cigvYyi †hgb 1H, 13C 19F Gi wbDwK¬qvm mg~‡n `ye©j Magnetic moment _v‡K| 

 Avgv‡`i †`‡ni cÖvq 70% cvwb| cvwb AYyi H cigvYy (1H) n‡jv we‡Rvo †cÖvUbhy³ MRI m„wóKvix 

NMR cigvYy| cÖwZwU H cigvYyi †cÖvU‡bi w¯ú‡bi 

2

1
  gvb _v‡K| ZvB ewnt¯’ Pz¤^K †ÿ‡Îi cÖfv‡e H 

cigvYyi wbDwK¬qvm¸‡jv `ywU kw³¯Í‡i web¨¯Í nq| 

 G‡`i 1wU ¯Íi ewnt¯’ †PŠ¤^K‡ÿÎ eivei web¨¯Í _v‡K, †mwU n‡jv Kg kw³¯Íi hy³ Parallel-spin Gi 

wbDwK¬qvm  ¯Íi| AciwU ewn:¯’ †PŠ¤^K‡ÿ‡Îi wecix‡Z D”P kw³¯Íi hy³ Anti parallel spin Gi 

wbDwK¬qvm (- Í̄i) iƒ‡c _v‡K| aiv hvK, Dfq kw³¯Í‡ii cv_©K¨, E= ()= h  

 GLb gvbylwUi gw¯Í‡®‹i ga¨ w`‡q H Dchy³ kw³i (E= h ) Zwor Pz¤^Kxq wewKiY cÖevwnZ Ki‡j, wb¤œ 

kw³ ¯Í‡i _vKv H cigvYyi wbDwK¬qvm¸‡jv kw³ †kvlY K‡i D”P kw³¯Í‡i ( Í̄‡i) anti parallel  w¯úbhy³ 

Ae¯’v jvf K‡i| 



 H †iwWI Zi½ cÖevn eÜ Kivi mv‡_ H †kvwlZ kw³ wewKiY K‡i H †cÖvUbmg~n cybivq wb¤œkw³i Parallel 

w¯úªb hy³ nq| GB iƒ‡c †cÖvUbmg~n rf †_‡K kw³ †kvlY K‡i ciÿ‡Y rf eÜ n‡j kw³ wewKiY K‡i| 

GBfv‡e MRI signal ˆZix K‡i| 

Amy¯’ †Kvl †_‡K GKvwaK wfbœ wmMbvj Kw¤úDUv‡i cvIqv hvq| 

 

 MRI e¨envi: 

 A¯^vfvweK e„w×RwbZ wUDgvi| 

 AvNvZRwbZ Af¨šÍixb i³ÿiY| 

 i³ bvwjKv msµvšÍ †ivM| 

 RxevYy msµgbRwbZ mgm¨v| 

 gw¯Í‡®‹i wUDgvi| 

 nuvUzi R‡q‡›U _vKv PviwU wjMv‡g‡›Ui †KvbwU wQ‡o †M‡j| 

 

cÖkœ-13:  Ultrasonography or USG Kv‡K e‡j? gyj Principle Ges e¨envi D‡jøL Kiæb|  

(2023) 

 DËi: USG: gvby‡li †`‡ni wewfbœ A‡½ kã Zi‡½i cÖwZdj‡bi gva¨‡g †ivM wbY©‡qi c×wZ‡K USG e‡j| 

 g~jbxwZ: m‡bvMÖvwdi mgq, †h As‡ki Z_¨ wb‡Z n‡e †m As‡k †Rj jvwM‡q wb‡Z n‡e hv‡Z sound wave 

mn‡RB wfZ‡iB cÖ‡ek Ki‡Z cv‡i| c‡i GKUv Transducer  mivmwi †mB (USG probe)  †R‡ji Dci 

ivL‡Z n‡e| 

 Sound wave mivmwi Kvw•LZ RvqMvq †h‡Z cv‡i Avevi (Transducer probe) G P‡j Avm‡e cÖwZdwjZ 

n‡q| Zvici Biometer Gi gva¨‡g reflected sound wave †_‡K Kvw•LZ Qwe‡Z cwiYZ Kiv nq| 

 GB Qwe wbf©i K‡i Reflected wave Ges mg‡qi Dci| Amy¯’ †Kv‡li Reflected wave  wfbœ nq my¯’ †Kv‡l 

†_‡K| 

 e¨envi: 

 kix‡ii †fZ‡ii i³bvjx cixÿvi Rb¨ 



 ¯œvqyi mgm¨v 

 big wUmy¨ †ivM wbY©q 

 †Kvjv‡Rb †ivM wbY©q 

 

 * Transducer First convert  electrical energy to mechanical ultrasound wave 

                       Second sound electrical  

cÖkœ-14: CT Scan Kv‡K e‡j? g~jbxwZ e¨envi D‡jøL Kiæb| 

 DËi: CT Scan: X-ray Ges Kw¤úDUvi cÖhyw³i mswgkÖ‡Y kix‡ii †Kvb A‡½i LywUbvwU Qwe †c‡Z †h cÖwµqv  

              e¨envi Kiv nq Zv‡K CT Scan e‡j| 

 g~jbxwZ: GLv‡b GKUv rotating x-ray tube e¨envi Kiv nq Ges A‡bK¸‡jv detector e¨envi Kiv nq x-

ray tube-Gi opposite cv‡k| 

 GLb X-ray AvcwZZ nq wewfbœ †Kv‡Y Kvw•LZ wUmy¨i Dc‡i Ges c‡i detector Gi gva¨‡g †mB X-ray 

beam receive Kiv nq| me©‡kl detector †_‡K computerised K‡i Qwe cvIqv hvq| 

cÖkœ-15: ECG or, Electrocardiograph-Gi g~jbxwZ e¨vL¨v Kiæb| (17 wbeÜb, 2023) 

 DËi: ECG: GwU Ggb GKwU hš¿ hv ü`wc‡Ûi †ckx Øviv m„ó Zwor cÖevn‡K Zz‡j a‡i GKUv Cardiac cycle 

Gi ms‡KvPb I cÖmvi‡Yi gva¨‡g| 

 g~jbxwZ: hLb GKwU †ckx ev Muscle ms‡KvPb nq ZLb GwU †QvU we`y¨r cÖevn Drcbœ K‡i †hwU kix‡ii Dci 

ivLv B‡jK‡Uªv‡Wi gva¨‡g mbv³ I cwigvc Kiv nq| 

 B‡jKUªK¸‡jv evû, cv‡q Ges ürwc‡Ði Dci QqwU ¯’v‡b ¯’vcb Kiv nq| B‡jK‡UªvW¸‡jv we‡kl †Rwji gva¨‡g 

kix‡ii jvMv‡bv nq| c‡i ürwc‡Ði ms‡KvPb cÖmvi‡Yi d‡j Drcbœ Zwor cÖevn weea©‡K cvVv‡bv nq ECG 

wfZi| Zvici ECG current amplify K‡i weewa©Z Qwe cÖKvk K‡i| 

 e¨envi: 

 Heart  ev ü`h‡š¿i Ae¯’vb m¤ú‡K© aviYv †`q 

 ey‡K e¨_v 

 aodo Kiv eyK 

 gv_v †Nviv BZ¨vw` n‡j ECG Kiv‡bv nq| 

 

cÖkœ-16: G‡ÛvmKwc, BwUwU, GbwRIMÖvwd ms‡ÿ‡c Av‡jvPbv Kiæb| 

 DËi: G‡ÛvmKwc: Endoscopy Av‡jvi c~Y© Af¨šÍixY cÖwZdj‡bi bxwZ‡Z KvR K‡i| Endoscopy h‡š¿ `ywU  

             bj _v‡K| G‡`i GKwUi g‡a¨ w`‡q evwni †_‡K †ivMxi kix‡ii wbw`©ó A‡½ Av‡jv †cÖiY Kiv nq| 

 Av‡jvK Zš‘i †fZ‡ii †`qv‡j Av‡jvi c~Y© Af¨šÍixY cÖwZdj‡bi gva¨‡g Av‡jv †ivMxi †`n MnŸ‡i cÖ‡ek K‡i| G 

Av‡jv †ivMvµvšÍ A½‡K Av‡jvwKZ K‡i| 2q Av‡jvK Zš‘i gva¨‡g Av‡jvi cÖwZdwjZ Ask wd‡i Av‡m| GB 

cÖwZdwjZ Av‡jv †j‡Ýi gva¨‡g wPwKrm‡Ki †Pv‡L cÖ‡ek K‡i hv †ivM wbY©‡q mnvqZv K‡i| 

 ETT: (17 wbeÜb, 2023) 

 ETT n‡”Q Exercise tolerance test ev DÏxwcZ ürwc‡Ði GKwU cixÿv| ECG ev Electro-

cardiogram Ggb GKwU cÖwµqv hvi mvnv‡h¨ wbqwgZfv‡e †Kvb e¨w³i ürwc‡Ði ˆe`y¨wZK Ges †cwkRwbZ 



Kvh©Kjvc ch©‡eÿY Kiv hvq| evB‡ii †Kvb DÏxcbv ev exercise Qvov ürhš¿ †h ˆe ỳ¨wZK ms‡KZ Drcbœ K‡i 

Zv ECG h‡š¿i mvnv‡h¨ kbv³ K‡i ürwc‡Ði ¯ú›`‡bi nvi kbv³ Kiv hvq| 

 Ab¨w`‡K ETT cixÿvi †ÿ‡Î †ivMxi Abykxjb Øviv ürh‡š¿ AwZwi³ Pvc cÖ‡qvM K‡i ¯ú›`‡bi nvi kbv³ Kiv 

hvq| Dfq †ÿ‡ÎB ürwc‡Ði ¯ú›`‡bi nvi I Q›`gqZv kbv³ Kiv nq| ETT n‡”Q Abykxjb Ae¯’vq †ivMxi 

ECG cixÿv| 

 

cÖkœ-17: wPwKrmv kv‡ ¿̄ †K‡gv‡_ivwc †Kb e¨envi Kiv nq Ges †iwWI †_ivwci e¨env‡ii KviY D‡jøL   

Kiæb| 

 DËi:  

 †K‡gv‡_ivwc: 

 K¨vÝvi †Kvl aŸs‡mi Rb¨| 

 wUDgv‡ii AvK…wZ msKzwPZ Ki‡Z| 

 K¨vÝvi Qwo‡q cov Kwg‡q †`q| 

 K¨vÝv‡ii jÿY¸‡jv n«vm K‡i| 

 hš¿Yv Kgv‡Z mnvqZv K‡i| 

†iwWI‡_ivwc: 

 GUv‡K Radiation †_ivwcI e‡j| 

 Cancer †Kvl‡K †g‡i †d‡j| 

 wUDgvi‡K msKzwPZ K‡i| 

 hš¿Yv Kgv‡Z mnvqZv K‡i| 

cÖkœ-18: Laser surgery Ges Angiography e¨envi D‡jøL Kiæb| 

 DËi:  

 †jRvi mvR©vwi: 

 †Pv‡Li Qvwb `~iKi‡Y †jRvi iwk¥ e¨envi Kiv nq| 

 †`‡n AevwÂZ †jvg I Pzj Acmvi‡Y| 

 eªb wbg~©‡j †jRvi iwk¥ e¨envi Kiv nq| 

 Z¡‡Ki `vM `~iKi‡Y †jRvi iwk¥ e¨envi Kiv nq| 

 Z¡‡Ki wUDgvi Acmvi‡Y e¨envi Kiv nq| 

Angiography: 

 i³bvjx Blocked n‡j GwU e¨envi Kiv nq| 

 K‡ivbvwi agbx‡Z msKxY©Zv Ges euvav mbv³ Ki‡Z cv‡i| 

 wkivq †Kvb mgm¨v n‡j GwU e¨envi nq| 

 i³ ¯^vfvweKfv‡e Pjvi Rb¨ GwU e¨eüZ nq| 

 

Note: Medical science GB Aa¨vq n‡Z 2, 3 Uv wUKv AvKv‡i Avm‡e| 17 †Z ECG, ETT Avm‡Q| 



2q Section  

 

cÖkœ-19: †gŠwjK KYv Kv‡K e‡j? †gŠwjK KYvi †kÖYxwefvM we Í̄vwiZ Av‡jvPbv Kiæb| (2011,2017) 

 DËi: †gŠwjK KYv: †h me KYv w`‡q c`v_© MwVZ nq Zv‡`i‡K ejv nq †gŠwjK KYv| weÁvbxiv Av‡M g‡b Ki‡Zb 

92wU c`v‡_©i cigvYyB 92wU †gŠwjK KYv| wKš‘ cieZ©x‡Z Av‡iv †gŠwjK KYvi Aw¯ÍZ¡ cvIqv hvq| wb‡¤œ we Í̄vwiZ 

Av‡jvPbv Kiv nj: 

 

 Elementary particle cÖavbZ `yB fv‡M wef³ Fermions and Bosons| wb‡¤œ Av‡jvPbv Kiv njÑ 

              Fermions: 

 Fermions Gi spin n‡e 1/2 integral 

 Pauli exclusion ‡g‡b P‡j 

 GUv Fermi Dirac statistics I †g‡b P‡j 

 GUv Wave function n‡e antisymmetric 

Bosons: 

 GUvi spin n‡e integral 

 Pauli exclusion †g‡b P‡j bv 

 GUv Bose-Einstein statistics †g‡b P‡j 

 Wave function  nq symmetric 

 

Fermions †K Avevi `yBfv‡M wef³ Kiv hvq Zv‡`i f‡ii Dci wfwË K‡i- 

Leptons: 

 Leptons Gi msL¨v wZbwU electron (e), muon () Ges Tau ()| 

 GB wZbwU Particle n‡”Q electrically neutral nuctrinos A_©vr B‡jKUª‡bi nutrinos n‡”Q ñe| 

GKBfv‡e Aci `ywUi nuetrinos n‡”Q  Ges   neutrions| 

 Zvn‡j †gvU QqUv Leptons Gi Avevi QqUv Antic particle Av‡QÑ 



 

 

 

 A_©vr Leptons Gi QqwU anti leptens _v‡K| G‡`i wfZi B‡jKUªb me‡_‡K stable| 

 Leptons Gi spin ½ integral 

 Baryons: 

 GUvi spin ½ integral  

 Lye fvwi particle 

 Giv strong, weak, electromagentic interaction G cÖfvweZ nq| 

Baryons †K Avevi `yB fv‡M wef³ Kiv hvq: 

 Nucleon: 

 Nucleon MwVZ nq neutron Ges proton Gi gva¨‡g 

 Giv A‡cÿvK…Z nvjKv Hyperons †_‡K| 

 Proton-Gi `ywU up quack Ges GKwU down quack _v‡K () Aciw`‡K neutron Gi `ywU 

down quack Ges GKwU up quack _v‡K ()| 

              Hyperons: 

 GUv unstable particle 

Aciw`‡K Boson †K `yB fv‡M fvM Kiv nq| 

 Meson: 

 GUvi fi n‡”Q medium †kÖwYi 

 GwUi 2wU Quacks Av‡Q 

 GwU electromagnetic Øviv cÖfvweZ nq 

Field Boson: 

 GUvi spin integral 

 GUvi fi medium †kÖwYi 

Hardon n‡”Q Ggb GKwU elementary particle †hwU meson Ges Baryons Gi mgš^q MwVZ| GwU 

Hevier mass particle| GwU Stable particle| 

 

 Note: GLv‡b we¯ÍvwiZ †`Iqv Av‡Q wKš‘ exam-G GZ †ewk †jLvi mgq _vK‡e bv| Table w`‡q Shortcut 

Aí wKQz wjL‡Z n‡e| 



 

cÖkœ-20: Quarks model we¯ÍvwiZ Av‡jvPbv Kiæb| 

 DËi: Quark: Quark n‡”Q Hadron I meson MVbKvix AwZ ÿz`ª KwYKv| Quark Gi PvR© nq ỳB 

iK‡gi Ges Quark nq †gvU Qq iK‡gi wb‡¤œ †`Iqv n‡jv: 

 

 Dc‡ii wZbwU Quark Gi gvb 
+2/3e Ges wb‡Pi wZbwU Quark Gi gvb e

3

1
 | 

 GB cÖwZwU Quark Gi QqwU anti particle Av‡Q| GLb Avgiv D`vniY ¯^iƒc †`Le Proton wKfv‡e Quark 

w`‡q MwVZ| Avgiv Rvwb, GKwU proton `ywU up quark Ges GKwU down quark w`‡q MwVZ A_©vr,  

  Proton = UUd 

  e
ee

e
3

1
3

2
3

21   

  ee
3

122
1


  

  ee 11   

 evgcÿ = Wvbcÿ mgvb n‡q‡Q A_©vr Proton wZbwU Quark w`‡q MwVZ| 

 GKBfv‡e Neutron Gi †ÿ‡Î, neutron MwVZ wZbwU Quark w`‡q| Zvi †fZi GKwU up quark Ges Aci 

`ywU down quark| A_©vr 

  Neutron = Udd 

  ee
e 3

1

3

1
3

20   

  0 = 0 

 evgcÿ = Wvbcÿ| myZivs neutron wZbwU quark w`‡q MwVZ| 

 



 GLb  †Kvbfv‡e hw` proton Gi  u †K neutron Gi d †Z cÖwZ¯’vcb Kiv hvq Zvn‡j neutrron proton n‡q 

hv‡e vic versa| wKš‘ proton Ges neutron Gi wfZ‡ii quark ¸‡jv G‡K Ac‡ii mv‡_ †j‡M Av‡Q hvi 

gva¨‡g Zv‡K ejv nq Møy‡qvb| 

 GBfv‡eB †gŠwjK KYv Hardon, meson wKfv‡e MwVZ Zv Avgiv Quark model Gi gva¨‡g Rvb‡Z cvwi| 

 

cÖkœ-21: Big Bang ZË¡ e¨vL¨v Kiæb Ges Dark matter Kv‡K e‡j| 

 DËi: Big Bang: Big Bang ev gnvwe‡ùviY ZË¡1927 mv‡j K.E †jgvBUvi cÖ_g cÖ¯Íve K‡ib †h, 

gnvwek¦ m„wói ïiæ‡Z, we‡k¦i e¯‘ I kw³ DfqB GKwU we‡kl f‡i †K›`ªxf~Z wQj| A_©vr c„w_exi DrcwË †Kv‡bv 

wew”Qbœ NUbv bq| gnvwe‡k¦i DrcwËi m‡½ c„w_exi DrcwËi BwZnvmI RwoZ| 

 GLb †_‡K cÖvq 1370 †KvwU eQi Av‡M Avgv‡`i GB gnvwek¦ GK AwZ Nb I DËß we›`yi g‡Zv Ae¯’v †_‡K cÖPÛ 

we‡ùvi‡Yi (weKU AvIqvR ev kã) gva¨‡g m„wó n‡q‡Q| GK AKíbxq ÿz`ªwe› ỳi cÖKvÐ we‡ùvi‡Yi gva¨‡g 

wekvjvKvi GB gnvwe‡k¦i m„wó| GB aviYv ev gZev`‡KB weMe¨vsK ZË¡ e‡j| 

 GWzBb nvej, RR© M¨v‡gv, ievU DBjmb, A¨vjvb ¸_ cÖgyL weÁvbxi mw¤§wjZ M‡elYvi dj GB ZË¡| m`¨ cÖqvZ 

weÁvbx w÷‡db nwKs GB Z‡Ë¡i me©vaywbK e¨vL¨vKi| 

 Dark matter: †h me c`v_© Av‡jv absorb or reflet Ki‡Z cv‡i bv Zv‡`i Dark matter e‡j| 

gnvwe‡k¦i AwaKvsk e¯‘B `xwßnxb hvi cwigvY kZKiv 90 fvM hvi g‡a¨ AwaKvsk Dark matter| 

  

 


