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gƒj eBGqi AwZwiÚ Ask 
òGqv`k AaÅvq: AvaywbK c`v^Æweævb I BGjKUÇwbKm 

 
cix¶vq Kgb †c‡Z AviI cÖ‡kœvËi 

cÉk²1  ˆZRwÕ˜qZv ‰KwU Õ¼ZtÕ¹„ZÆ NUbv| AvgvG`i RxeGb 

ˆZRwÕ˜qZv iwkÄ ˆhgb DcKvi KGi ˆZgwb AGbK ÞwZI KGi|  
 wkLbdj-1 I 2 [iv. ˆev. 2015] 

K. AvBGmvGUvc Kx?  1 
L. ˆZRwÕ˜qZv ‰KwU wbDwKÑq NUbv@ eÅvLÅv Ki|  2 

M. Š`bw±`b RxeGb ˆZRwÕ˜q iwkÄi eÅenvwiK cÉGqvM eYÆbv Ki|  3 
N. gvòvwZwiÚ ˆZRwÕ˜q iwkÄ cÉvwYRMGZi Dci Kxi…c cÉfve 

ˆdjGZ cvGi? Dnvi djvdj weGkÏlY Ki|  4 

1 bs cÉGk²i Dîi 

K  ‰KB ˆgŒGji wewf®² cigvYyi wbDwKÑqvm hw` ‰KB msLÅK 

ˆcÉvUb I wewf®² msLÅK wbDUÇb «¼viv MwVZ nq ZGe ˆmB 

cigvYyàGjvGK ciÕ·Gii AvBGmvGUvc ejv nq|  

L  fvwi ˆgŒwjK c`vG^Æi wbDwKÑqvm ˆ^GK Õ¼ZtÕ¹„ZÆfvGe AweiZ 

ˆZRwÕ˜q iwkÄ wbMÆgGbi cÉwKÌqvGK ˆZRwÕ˜qZv eGj| ˆKvb 

c`vG^Æi ˆZRwÕ˜qZvi DrcwîÕ©j Zvi wbDwKÑqvm| wbDwKÑqvGmi 

evBGi ˆh BGjÙÌb AvGQ ˆZRwÕ˜qvGZ ZvG`i ˆKvGbv f„wgKv ˆbB| 

ZvB ejv hvq, ˆZRwÕ˜qZv ‰KwU wbDwKÑq NUbv|  

M  Š`bw±`b RxeGb ˆZRwÕ˜q iwkÄi eÅenvi wbGP DGÍÏL Kiv nGjv|  

i.  wPwKrmvGÞGò : wUDgvi wbYÆq I `ƒivGivMÅ KÅv´Övi ˆivM 

wbivgGqi RbÅ ‰es ˆivM wbYÆGq ˆZRwÕ˜qZvi eÅenvi iGqGQ|   
ii.  K‡wl ˆÞGò: D®²Z exR ŠZwii MGelYvq ˆZRwÕ˜qZv eÅenvi 

Kiv nq|   

iii.  imvqb weævb:  
 K.  wewf®² ivmvqwbK wewKÌqvi MwZ I cÉK‡wZ wbi…cGY eÅen†Z 

nq|  
 L.  AÅvGfvGMGWÈvi msLÅv wbaÆviGY eÅen†Z nq|  

 M.  cixÞvMvGi wewf®² ˆZRwÕ˜q c`v Æ̂ nGZ wbMÆZ ˆZRwÕ˜q 

iwkÄi cÉK‡wZ wbYÆGq eÅen†Z nq|  
iv.  wkÍ ̧ˆÞGò: LwbR c`v Æ̂ wewf®² avZyi cwigvY wbYÆGq DÚ avZyi 

ˆZRwÕ˜q AvBGmvGUvc, ˆZRwÕ˜q cÉ`kÆK wnGmGe eÅen†Z nq|  

v.  c†w^exi eqm wbYÆq : c†w^exi eqm wbYÆGq I wewf®² dwmGji 
eqm RvbGZ ˆZRwÕ˜q eÅen†Z nq|   

vi.  NwoGZ: ˆZRwÕ˜q ˆ^vwiqvGgi mvG^i wRsK mvjdvBW wgwkGq 

Nwoi KuvUv I bÁ¼Gii Dci cÉGjc ˆ`Iqv nq| ‰iv A®¬KvGi 
R½jR½j KGi|   

vii.  we`yÅr Drcv`b: cvigvYweK PzwÍÏGZ ˆZRwÕ˜q ˆgŒj Õ©vcb 
KGi we ỳÅr Drcv`b Kiv nq|   

N  eZÆgvb hyGM ˆZRwÕ˜q c`vG^Æi cÉGqvRbxqZv Acwimxg| 
AbÅw`GK ˆZRwÕ˜qZv ˆ^GK wecG`i AvkâvI iGqGQ| ˆZRwÕ˜q 
ev wefvRGbi dGj ˆh mKj iwkÄ wewKwiZ nq Zv RxeG`Gn gvivñK 
cÉwZwKÌqvi m†wÓ¡ KGi| DœPgvòvi ˆZRwÕ˜q wewKiY gvbe ˆ`Gn bvbv 

iKg KÅv´ÖvGii R¯Ã w`GZ cvGi| `xNÆw`b gvòvwZwiÚ ˆZRwÕ˜q 
wewKiGYi msÕ·GkÆ ^vKGj gvbyGli ˆivM cÉwZGiva ÞgZv nËvm cvq| 
gvbwmK fvimvgÅ bÓ¡ nGZ cvGi ‰gbwK weKjvã nGZ cvGi| 
cvigvYweK PzwÍÏ ev AbÅ wewKiY DrGm `xNÆw`b eÅen†Z AGKGRv 
h¯¨cvwZ, R½vjvwb I wewf®² eRÆÅ ˆZRwÕ˜q wewKiGYi Drm wnmvGe 
KvR KGi ‰es ‰àGjv cÉvK‡wZK cwiGek I gvbeG`Gni RbÅ 
gvivñK ügwKÕ¼i…c| 
cÉk²2  M ‰KwU ˆZRwÕ˜q ˆgŒj| ‰wU wewf®² aiGbi KYv ev 

iwkÄ wbMÆgb KGi| ˆgŒjwUi AaÆvqy 100 eQi| wkLbdj-1 
K. mgw®¼Z eZÆbx Kx? 1 
L. ‰ÝGi ‰es wmwU Õ•Åvb h¯¨ «¼viv MwVZ cÉwZweÁ¼ ‰K bq-

eÅvLÅv Ki| 2 

M. ˆgŒGji 
7
8
 Ask ÞqcÉvµ¦ nGZ KZ mgq jvMGe? 3 

N. gvbeRxeGb DóxcGKi NUbvi AGbK DcKvix w`K ^vKGj 
wec` I Kg bq-gƒjÅvqb Ki| 4 

2 bs cÉGk²i Dîi 

K  mgw®¼Z eZÆbx nGjv wmwjKGbi gGZv AaÆcwievnx eÅenvi KGi 
ŠZwi ‰gb ‰KwU wbgÆvY hvGZ AvgvG`i AvOzGji bGLi mgvb RvqMvq 
jÞ jÞ AvbyexÞwbK ZworeZÆbx mshyÚ ev Aãxf„Z ^vGK| 

L  wmwU Õ•Åvb hG¯¨ wWwRUvj RÅvwgwZK cÉwKÌqv eÅenvi KGi eÕ§i 
AfÅ¯¦Gi wògvwòK cÉwZweÁ¼ MVb KGi| ‰B wògvwòK cÉwZweÁ¼ NƒYÆb 
AGÞi mvGcGÞ AGbKàGjv w«¼gvwòK ‰ÝGi cÉwZweGÁ¼i mg®¼q| 
Avi ‰Ý-ˆi nGjv AwZ Þz`Ë Ziã‹`NÆÅ I DœP ˆf`b ÞgZv mÁ·®² 
‰K cÉKvi wewKiGYi w«¼gvwòK cÉwZweÁ¼| ZvB ejv hvq, ‰Ý-ˆi I 
wmwU Õ•Åvb h¯̈ «¼viv MwVZ cÉwZweÁ¼ ‰K bq| 

M  ˆ`Iqv AvGQ, 
 Aavqy, T1/2 = 100y 

ˆgŒGji AewkÓ¡ cigvYy = 



1  

7
8

  Ask = 
1
8
  Ask| 

A^Ævr cÉwZ 4wU cigvYyi gGaÅ 1wU AewkÓ¡ AvGQ| AaÆvqyi 
msævbyqvqx| 

8  4  2  1 

100y 100y 100y 

AZ‰e, 
7
8

  Ask ÞqcÉvµ¦ nGZ cÉGqvRbxq mgq = 3  100 years 

 = 300 years (Ans.) 

N  DóxcGKi NUbvwU ˆZRwÕ˜qZv| gvbeRxeGb ‰B NUbv eÅenvi 
KGi eüj D®²qb mvwaZ nGœQ| ‰i eüj eÅenvi iGqGQ, wPwKrmv 
weævGb, K‡wlGÞGò I wkÍ ̧KviLvbvGZ| wPwKrmv weævGb weGkl KGi 
`ƒivGivMÅ KÅvbmvi ˆivM wbivgGq wKWbxi  eÐK, ^vBiGqGWi mgmÅv 
wbYÆGq eÅen†Z nGœQ| K‡wlGÞGò D®²Z RvGZi exR ŠZix I MvGQi 



2 cv‡Äix gva¨wgK m„Rbkxj c`v_©weÁvb 

RbÅ mvi Drcv`b MGelYvq ˆZRwÕ˜q ˆUÇmvi mdjZvi mvG^ eÅen†Z 
nGœQ| h¯¨cvwZ RxevbygyÚ KiGZ, KvMR KGj KvMGRi cyi‚Z½ wbYÆGq, 
AvàGbi ˆavqvi DcwÕ©wZ wbYÆGq, LwbR c`vG Æ̂ avZzi cwigvY 
wbYÆGq, jÞ jÞ eQGii cyivGbv wRwbGmi eqm wbYÆGq ˆZRwÕ˜qZv 
eÅen†Z nGœQ| 
ˆZRwÕ˜qZv AvgvG`i AGbK DcKvGi jvGM wK §̄ ‰ ˆ^GK gvivñK 
wec` I NUGZ cvGi| DœP gvòvi ˆZRwÕ˜q wewKiY gvbeG`Gn bvbv 
iKg mgmÅvi m†wÓ¡ KGi| ˆivM cÉwZGiva ÞgZv nËvm cvq, RxebNvwZ 
KÅv´Övi nGZ cvGi, gvbwmK weKvi MÉÕ¦Zv, weKjvãZv m†wÓ¡ nGZ 
cvGi| 
AZ‰e, DcwiDÚ AvGjvPbv ˆ^GK cÉZxqgvb ˆh, gvbeRxeGb 
ˆZRwÕ˜qZvi AGbK DcKvix w`K ^vKGjI ‰i wec` I Kg bq| 

cÉk²3  ˆiwWqvg, ˆcvGjvwbqvg, ˆ^vwiqvg ˆgŒjàGjvi wbDwKÑqvm 

ˆ^GK AbeiZ Avjdv, weUv I Mvgv iwkÄ wbMÆZ nq Avi ‰B 

wbMÆgGbi KviGY ‰G`i mÁ·ƒYÆ bZzb ˆgŒGj i…cv¯¦Gii mÁ¿vebv ^vGK|  

wkLbdj-1 I 2 

K. ˆeGKGij Kx? 1 

L. Avjdv iwkÄi KGqKwU ŠewkÓ¡Å ˆjL| 2 

M. ˆiwWqvGgi AaÆvqy 3.82 w`b nGj ‰i ˆgvU cigvYyi 
3
4
 Ask 

Þq nGZ KZ mgq jvMGe? 3 

N. gvbeRxeGb DóxcGKi DwÍÏwLZ iwkÄàGjvi ˆKvGbv cÉfve 

iGqGQ wK bv hywÚmn weGkÏlY Ki| 4 

3 bs cÉGk²i Dîi 

K  ˆZRwÕ˜qZv cwigvGci RbÅ ˆh ‰KK eÅenvi Kiv nq Zvi bvg 

ˆeKGij| cÉwZ ˆmGKG´£ ‰KwU ˆZRwÕ˜q wefvRb ev ˆZRwÕ˜q 

ÞqGK ‰K ˆeKGij eGj|  

L  Avjdv iwkÄi ŠewkÓ¡Å wbÁ²i…c  

i. Avjdv iwkÄ abvñK AvavbhyÚ| 

ii. ‰i fi ˆewk nIqvq ˆf`b ÞgZv Kg| 

iii. ‰ KYvi fi nvBGWÈvGRb cigvYyi Pviàb| 

iv. ‰ KYv cÉP´£ ˆeGM wbMÆZ nq| 

v. ‰ KYv dGUvMÉvwdK ˆµÏGU cÉwZwKÌqv m†wÓ¡ KGi|  

M  ‰LvGb, ˆiwWqvGgi AaÆvqy T1
2

 = 3.82 day  

Avw` cigvYyi msLÅv No nGj AewkÓ¡ cigvYyi msLÅv 

N = No  
3
4
 No 

N = 
1
4
 No 

Þq aË‚eK  nGj,  = 
0.693

T1
2

 

 = 
0.693
3.82

 

 = 0.1814 day1 

cÉGqvRbxq mgq, t nGj 
 N = No e

t 

ev,  
N
No

 = et 

ev,  ln ( )N
No

 =  t 

  t =  
1


 ln 

N
No

 

 =  
1

0.1814
 ln ( )1

4
 

 = 7.64 day (Ans.) 

N  DóxcGK DwÍÏwLZ iwkÄàGjvi A Æ̂vr ˆZRwÕ˜q iwkÄi (Avjdv, 

weUv, Mvgv) gvbeRxeGb ài‚Z½cƒYÆ cÉfve iGqGQ| 

hywÚmn weGkÏlY: eZÆgvb hyGM ˆZRwÕ˜qZvi cÉGqvRbxqZv Acwimxg| 

wPwKrmv weævGb weGkl KGi `ƒivGivMÅ KÅv´Övi ˆivM wbivgGqi KvGR 

ˆZRwÕ˜qZvi eÅenvi AvR eüj cÉPwjZ| K‡wlGÞGò weGkl KGi 

D®²Z exR ŠZwii MGelYvq ˆZRwÕ˜qZv mdjZvi mvG^ eÅen†Z 

nGœQ| wkÍ ̧ KviLvbvGZI ˆZRwÕ˜qZv eÅvcKfvGe eÅen†Z nGœQ| 

wkÍ̧ KviLvbvGZI ˆZRwÕ˜qZv eÅvcKfvGe eÅen†Z nGœQ| LwbR 

c`vG^Æ wewf®² avZzi cwigvY wbYÆGq DÚ avZzi AvBGmvGUvc ˆZRwÕ˜q 

wnmvGe eüj eÅen†Z nGœQ| ˆZRwÕ˜q ˆ^vwiqvGgi mvG^ wRâ 

mvjdvBW wgwkGq Nwoi KuvUv I bÁ¼Gii Dci cÉGjc ˆ`Iqv nq dGj 

‰iv A®¬KvGi R¾jR¾j KGi| 

AbÅw`GK ˆZRwÕ˜qZv ˆ^GK wecG`i AvkâvI iGqGQ| ˆZRwÕ˜q 

Þq ev wefvRGbi dGj ˆh mKj iwkÄ wewKwiZ nq Zv RxeG`Gn 

gvivñK cÉwZwKÌqvi m†wÓ¡ KGi| DœPgvòvq ˆZRwÕ˜q wewKiY 

gvbeG`Gn bvbv iKg KÅv´ÖvGii R¯Ã w`GZ cvGi| `xNÆw`b gvòvwZwiÚ 

ˆZRwÕ˜q wewKiGYi msÕ·GkÆ ^vKGj gvbyGli ˆivM cÉwZGiva ÞgZv 

nËvm cvq, gvbwmK fvimvgÅnxbZv ‰gb Kx weKjvãZvI m†wÓ¡ nGZ 

cvGi| cvigvYweK PzwÍÏ ev AbÅ wewKiY DrGm `xNÆ w`b eÅen†Z 

AGKGRv h¯̈cvwZ, R¾vjvwb I miévgvw`GK eRÆÅ ejv nq| ‰ mKj eRÆÅ 

c`v Æ̂ ˆZRwÕ˜q wewKiGYi Drm wnGmGe KvR KGi eGj ‰ mKj eRÆÅ 

c`v Æ̂ cÉvK‡wZK cwiGek ‰es gvbe RxeGbi RbÅ gvivñK ügwKÕ¼i…c| 

cÉk²4  ˆZRwÕ˜qZv Avcbv Avcwb NGU| RxeGb ˆZRwÕ˜q iwkÄi 

DcKvi AcKvi ỳB-B AvGQ| wkLbdj-1 I 2 

K. ˆZRwÕ˜q ˆgŒGji AaÆvqy KvGK eGj? 1 

L. ˆZRwÕ˜q iwkÄàwji bvg wjL ‰es ‰KwU iwkÄi eYÆbv `vI|2 

M. Š`bw±`b RxeGb ˆZRwÕ˜q iwkÄi eÅenvwiK cÉGqvM eYÆbv 

Ki| 3 

N. gvòvwZwiÚ ˆZRwÕ˜q iwkÄ cÉvYx RMGZi Ici Kxi…c cÉfve 

ˆdjGZ cvGi? Dnvi djvdj weGkÏlY Ki| 4 

4 bs cÉGk²i Dîi 

K  ˆh mgGq ˆKvGbv ˆZRwÕ˜q ˆgŒGji ˆgvU cigvYyi wVK AGaÆK 

cwigvY ÞqcÉvµ¦ nq ZvGK H ˆZRwÕ˜q ˆgŒGji AaÆvqy eGj|   

L  ˆZRwÕ˜q iwkÄàGjv nGjv @  

i. Avjdv iwkÄ, ii. weUv iwkÄ, iii. Mvgv iwkÄ| 

weUv iwkÄ: ‰wU FYvñK AvavbhyÚ ‰es ˆPŒÁ¼K I ZworGÞò «¼viv 

AGbK ˆewk wewÞµ¦ nq| ‰i fi BGjKUÇGbi mgvb A Æ̂vr 9.11  

1031
 kg| dGUvMÉvwdK wdÍÂ I KÑvBW ˆPÁ¼vi w`Gq ‰i DcwÕ©wZ 

wbYÆq Kiv hvq| ‰B KYv cÉwZcÉfv m†wÓ¡ KiGZ cvGi| ‰i ˆf`b 

ÞgZv Avjdv KYvi ˆPGq ˆewk| 
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M  ˆZRwÕ˜qZv AvaywbK mfÅZv weKvGk wecyj Ae`vb ˆiGLGQ| 

wPwKrmv weævGb, K‡wlGÞGò I wkÍ̧ KviLvbvGZ  ˆZRwÕ˜qZv eüj 

eÅenvi nq| wPwKrmv weævGb weGkl KGi KÅvbmvi ˆivM wbivgGq 

ˆZRwÕ˜qZv eÅenvi nq| ‰gbwK ˆivM wbYÆGq ˆhgb wKWwbi eÐGKR, 

^vBiGqGWi mgmÅv wbYÆq BZÅvw` ˆÞGò ˆZRwÕ˜qZvi Ae`vb wecyj|  

D®²Z exR ŠZwi I MvGQi RbÅ cÉGqvRbxq weGkl aiGbi mvi Drcv`Gbi 

MGelYvq ˆZRwÕ˜q ˆUÇmvi mdjZvi mvG^ eÅen†Z nGœQ| wkÍ̧ 

KviLvbvq ˆZRwÕ˜qZv eÅvcKfvGe eÅen†Z nGœQ| h¯̈cvwZ RxevYygyÚ 

KiGZ, KvMGRi cyi‚Z½ wbq¯̈GY, AvàGbi ˆauvqvi DcwÕ©wZ wbYÆGq, avZe 

SvjvB hvPvB KiGZ ˆZRwÕ˜qZv eÅen†Z nGœQ| LwbR c`vG Æ̂ wewf®² 

avZzi cwigvY wbYÆGq ‰gbwK AwZ cyivGbv ˆZRwÕ˜q c`vG Æ̂i eqm wbYÆq 

KGi c†w^exi eqm wbYÆGqi RbÅ ˆZRwÕ˜qZv eÅenvi Kiv nq| 

N  ˆZRwÕ˜qZv AvgvG`i AGbK DcKvGi jvGM wK §̄ ‰ ˆ^GK 

gvivñK wec`I NUGZ cvGi| DœP gvòvi ˆZRwÕ˜q wewKiY 

gvbeG`Gn bvbv iKg mgmÅvi m†wÓ¡ KGi| ‰B wewKiY ˆ^GK 

giYNvwZ KÅvbmvi nGZ cvGi| `xNÆ w`b gvòvwZwiÚ ˆZRwÕ˜q 

wewKiGYi msÕ·GkÆ ^vKGj gvbyGli ˆivM cÉwZGiva ÞgZv nËvm cvq| 

gvbyl gvbwmK weKviMÉÕ© nGZ cvGi| ‰gb wK weKjvãZvI m†wÓ¡ 

nGZ cvGi| ˆZRwÕ˜qZvi ÞwZKi cÉfve esk ciÁ·ivqI cwijwÞZ 

nq| myZivs hviv ˆZRwÕ˜q wewKiY wbGq KvR KGib ZvG`iGK ‰ 

eÅvcvGi mZKÆ ^vKGZ nGe| gvòvwZwiÚ ˆZRwÕ˜q wewKiY ˆ^GK 

iÞvi RbÅ cÉGqvRbxq eÅeÕ©v wbGZ nGe| 

cÉk²5   
 

 

 
 

 

wkLbdj-1 I 2 

K. p-n Rskb WvGqvW Kx?  1 

L. ˆZRwÕ˜q ˆgŒGji AaÆvqy eÅvLÅv Ki| 2 

M. DóxcGK DGÍÏwLZ (2) bs ˆZRwÕ˜q iwkÄi fi wbYÆq Ki| 3 

N. DóxcGKi AvGjvGK (1) bs I (2) bs ˆZRwÕ˜q iwkÄi 

ZyjbvgƒjK AvGjvPbv Ki| 4 

5 bs cÉGk²i Dîi 

K  hw` p UvBc c`vG^Æi mvG^ n UvBc AaÆcwievnxi ˆRvov jvMvGbv 

nq ZvnGj ‰KwU AwZ cÉGqvRbxq wWfvBm ŠZwi nq hvGK p-n Rskb 

WvGqvW eGj| 

L  ˆh mgGq ˆKvGbv ˆZRwÕ˜q c`vG^Æi ˆgvU cigvYyi wVK AGaÆK 

cwigvY ÞqcÉvµ¦ nq ZvGK H c`vG Æ̂i AaÆvqy eGj|  

‰KwU ˆZRwÕ˜q ˆgŒGji ˆKvb cigvYywU KLb ÞqcÉvµ¦ nq Zv Avgiv 

ejGZ cvwi bv| wK §̄ KZàGjv cigvYy ˆKvb mgGq ÞqcÉvµ¦ nGe Zv 

Avgiv wnmve KGi ˆei KiGZ cvwi| civgvYyi Þq weGePbvi RbÅ 

‰KàœQ cigvYy weGePbv Kiv nq| ‰B ‰KàœQ cigvYy wVK AGaÆGK 

cwiYZ nGZ ˆh mgq jvGM Zv ˆ^GK AewkÓ¡ cigvYyi Þq nIqvi 

mgq MYbv Kiv nq| 

M  DóxcGKi 2 bs ˆZRwÕ˜q iwkÄwU Avjdv iwkÄ| 

Avjdv iwkÄ nGjv abvñK AvavbhyÚ Avjdv KYvi cÉevn| ‰wU 

‰KwU wnwjqvg wbDwKÑqvm| ‰GZ 2wU ˆcÉvUb I 2wU wbDUÇb AvGQ| 

‰i msGKZ nGjv : 
4
2He 

Avgiv Rvwb, ‰KwU wbDUÇGbi fi, n = 1.675  1024 gm  

‰es ‰KwU ˆcÉvUGbi fi, p = 1.673  1024 gm 

 Avjdv iwkÄi fi = 2n + 2p 
 = (2  1.675  10–24 + 2  1.673  10–24) gm 

 = 6.696  10–24 gm  

 AZ‰e DóxcGKi (2)bs ˆZRwÕ˜q iwkÄi fi 6.696  10–24 gm| (Ans.) 

N  DóxcGKi 1 I 2 bs ˆZRwÕ˜q iwkÄ `ywU h^vKÌGg Mvgv iwkÄ I 

Avjdv iwkÄ| ‰ iwkÄ«¼Gqi ZzjbvgƒjK AvGjvPbv wbÁ²i…c: 

i.  Avjdv iwkÄ abvñK AvavbhyÚ nGjI Mvgv iwkÄ Avavb wbiGcÞ| 

ii.  Avjdv iwkÄi fi wnwjqvg cigvYyi fGii mgvb nGjI Mvgv 

iwkÄi ˆKvGbv fi ˆbB| 

iii.  Avjdv iwkÄ Zwor I ˆPŒÁ¼K ˆÞò «¼viv cÉfvweZ nGjI Mvgv iwkÄ 

cÉfvweZ nq bv| 

iv.  Avjdv iwkÄi ˆf`b ÞgZv Kg, Aciw`GK Mvgv iwkÄi ˆf`b 

ÞgZv AGbK ˆewk| 

v.  Avjdv iwkÄ ZxeË Avqbvqb ÞgZvmÁ·®² wK ¦̄y Mvgv iwkÄ `yeÆj 

Avqbvqb ÞgZvmÁ·®²| 

vi.  Avjdv iwkÄi ˆeM AvGjvi ˆeGMi kZKiv `k fvM wK ¦̄y Mvgv 

iwkÄi ˆeM AvGjvi ˆeGMi mgvb| 

Avjdv iwkÄ I Mvgv iwkÄi gGaÅ hG^Ó¡ cv^ÆKÅ ^vKGjI ‰G`i 

ŠewkÓ¡Åi gGaÅ wKQy wgj iGqGQ| ˆhgb: Dfq iwkÄB dGUvMÉvwdK 

ˆµÏGU cÉwZwKÌqv m†wÓ¡ KiGZ cvGi ‰es Dfq iwkÄi cÉwZcÉfv m†wÓ¡i 

ÞgZv AvGQ| 

cÉk²6  ˆnbwi ˆeGKGij 1896 mvGj BDGiwbqvg wbDwKÑqvm 

ˆ^GK AweiZ wewKiY wbMÆZ nIqvi welGq wbwøZ nb| cieZÆxGZ 

gv`vg Kzix I cxGqGi Kzix wm«¬v¯¦ ˆ`b ˆh, fvix ˆgŒj ˆ^GK ‰ 

aiGbi wewKiY wbMÆZ nq|  wkLbdj-1 I 2 

K. ˆZRwÕ˜qZv KvGK eGj? 1 

L. p-UvBc I n-UvBc AaÆcwievnx  eÅvLÅv Ki|  2 

M. DwÍÏwLZ fvix ˆgŒGji AaÆvqy wjL ‰es Zvi ˆZRwÕ˜qZvi 

`ywU ˆbwZevPK w`K eYÆbv Ki|  3 

N. fvix ˆgŒj ˆ^GK wbMÆZ iwkÄàGjvi ZzjbvgƒjK weGkÏlY 

`vI|  4 
6 bs cÉGk²i Dîi 

K  ˆKvb ˆgŒj ˆ^GK Õ¼ZtÕ¹zZÆfvGe ˆZRwÕ˜q KYv ev iwkÄ 

wbMÆgGbi NUbvGK ˆZRwÕ˜qZv eGj|  

L  we÷«¬ AaÆcwievnxi mvG^ chÆvq mviYxi Z‡Zxq ˆkÉwYi ˆgŒj wgwkÉZ 

KGi ˆh AaÆcwievnx ŠZwi nq ZvGK p-UvBc AaÆcwievnx eGj| 

Avevi, we÷«¬ AaÆcwievnxi mvG^ chÆvq mviwYi cçg ˆkÉYxi ˆgŒj 

wgwkÉZ KGi ŠZwi AaÆcwievnx nGjv n-UvBc AaÆcwievnx| p-UvBc 

AaÆcwievnx nGjv ˆnvj mg†«¬ ‰es n-UvBc AaÆcwievnx nGjv 

BGjKUÇb mg†«¬|  

ˆZRwÕ˜q iwkÄ 

1| ˆKvGbv fi ˆbB 

 
2| wbDwKÑqvGm `ywU ˆcÉvUb I `ywU wbDUÇb AvGQ| 
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M  DóxcGK DwÍÏwLZ ˆgŒjwU ˆZRwÕ˜q ˆgŒj wbG`Æk KGi| 

ˆZRwÕ˜q ˆgŒGji AaÆvqy : ‰KwU ˆZRwÕ˜q ˆgŒGji KZàGjv cigvYy 

ˆKvb mgGq ÞqcÉvµ¦ nGe Zv wbYÆq Kiv ˆMGjI ˆKvb cigvYywU KLb 

ÞqcÉvµ¦ nGe Zv wbYÆq Kiv hvq bv| ZvB cigvYyi Þq wbYÆq Kivi 

RbÅ ‰KàœQ cigvYy weGePbv Kiv nq| ˆh mgGq ˆKvb ˆZRwÕ˜q 

c`vG^Æi ˆgvU cigvYyi wVK AGaÆK cwigvY ÞqcÉvµ¦ nq ZvGK H 

c`vG^Æi AaÆvqy ejv nq| DóxcGK DGÍÏwLZ ˆgvj BDGiwbqvg ‰i 

‰KwU AvBGmvGUvc U-238‰i AaÆvqy 4.468 wewjqb years ev 1.4  

1017 seconds. 
BDGiwbqvg ‰KwU ˆZRwÕ˜q ˆgŒj| ‰i ˆZRwÕ˜qZvi AGbK 

ˆbwZevPK w`K AvGQ| ˆZRwÕ˜qZvi `yBwU ˆbwZevPK w`K wbGP 

ˆ`Iqv nj: 

i. ˆZRwÕ˜qZv gvbyGli ˆivM cÉwZGiva ÞgZv KwgGq ˆ`q, ‰gbwK 

esk ciÕ·ivq weKjvã wk÷i R¯Ã w`GZ cvGi| 

ii. wbDwKÑqvi kwÚ ˆKG± Ề wbDwKÑqvi wewKÌqv NUvGbv nq| ˆmLvGb 

fqsKi iKg ˆZRwÕ˜qZv ŠZwi nq| ‰B ˆZRwÕ˜qZv evBGi QwoGq 

coGj DÚ ‰jvKv emevGmi AbycGhvMx nGq cGo ‰es mKj 

cÉvYxKzGji Dci wei…c cÉwZwKÌqv coGe| 

N  fvix ˆgŒj nGZ wbMÆZ iwkÄàGjv nGjv ,  I  iwkÄ| 

 iwkÄ,  iwkÄ I  iwkÄi Zzjbv wbÁ²i…c : 

 iwkÄ  iwkÄ  iwkÄ 

i.  abvñK AvavbhyÚ i.  FYvñK AvavbhyÚ i.  Avavb wbiGcÞ 

ii.  Zwor I 

ˆPŒÁ¼KGÞò «¼viv 

wePzÅZ nq| 

ii.  Zwor I ˆPŒÁ¼K 

ˆÞò «¼viv wePzÅZ 

nq| 

ii.  Zwor I 

ˆPŒÁ¼KGÞò «¼viv 

wePzÅZ nq bv| 

iii.  ZxeË Avqbvqb 

m†wÓ¡ KiGZ 

cvGi| 

iii.  MÅvGm hG^Ó¡ 

Avqbvqb m†wÓ¡ 

KiGZ cvGi| 

iii.  Õ¼Í̧-Avqbvqb 

ÞgZv mÁ·®²| 

iv. `Ë‚wZ ZzjbvgƒjK 

Kg| 

iv.  ̀ Ë‚wZ AvGjvi `Ë‚wZi 

kZKiv 98 fvM| 

iv. `Ë‚wZ AvGjvi 

`Ë‚wZi mgvb 

v.  ‰i fi 

nvBGWÈvGRb 

cigvYyi PviàY| 

v.  ‰i fi 

BGjKUÇGbi fGii 

mgvb| 

v.  ‰i ˆKvb fi 

ˆbB| 

cÉk²7   

 ˆZRwÕ˜q iwkÄ 

(i) FYvñK 
AvavbhyÚ 

(ii) ˆKvGbv fi 
ˆbB 

(iii) wbDwKÑqvGm 2wU ˆcÉvUb 
I 2wU wbDUÇb AvGQ 

 
ˆcÉvUGbi fi = 1.673  10–24g 

wbDUÇGbi fi = 1.675  10–24g A  wkLbdj-2 

K. ‰Ý ˆi ˆK AvweÓ•vi KGib? 1 

L. ˆZRwÕ˜qZv ‰KwU wbDwKÑq NUbv-eÅvLÅv KGiv| 2 

M. DóxcGKi AvGjvGK iii bs ˆZRwÕ˜q iwkÄi fi wbYÆq KGiv|  3 

N. DóxcGK DwÍÏwLZ i I ii  ˆZRwÕ˜q iwkÄi ŠewkÓ¡Å AvGjvPbv 

KGiv? 4 

7 bs cÉGk²i Dîi 

K  Dn&jGnvg i´ŸGRb|  A 

L  fvwi ˆgŒwjK c`vG^Æi wbDwKÑqvm ˆ^GK Õ¼ZtÕ¹„ZÆfvGe AweiZ 

ˆZRwÕ˜q iwkÄ wbMÆgGbi cÉwKÌqvGK ˆZRwÕ˜qZv eGj| ˆKvb 

c`vG^Æi ˆZRwÕ˜qZvi DrcwîÕ©j Zvi wbDwKÑqvm| wbDwKÑqvGmi 

evBGi ˆh BGjÙÌb AvGQ ˆZRwÕ˜qvGZ ZvG`i ˆKvGbv f„wgKv ˆbB| 

ZvB ejv hvq, ˆZRwÕ˜qZv ‰KwU wbDwKÑq NUbv| 

M  ˆ`Iqv AvGQ, 

iii bs ˆZRwÕ˜q iwkÄi wbDwKÑqvGm ˆcÉvUb msLÅv, np = 2 

 ‰es wbDUÇb msLÅv, nn = 2 

 ˆcÉvUGbi fi, mp = 1.673  1024g 

 wbDUÇGbi fi, mn = 1.675  1024g 

 iii  bs ˆZRwÕ˜q iwkÄi fi, m = np  mp + nn  mn 

 = (2  1.673  1024 + 2  1.675  1024)g 

 = 6.696  1024g   (Ans.) 

N  DóxcK Abyhvqx,  

i bs ˆZRwÕ˜q iwkÄwU nGjv weUv iwkÄ ‰es ii bs ˆZRwÕ˜q iwkÄwU 

nGjv Mvgv iwkÄ|  

wbGP weUv iwkÄ I Mvgv iwkÄi ŠewkÓ¡Å AvGjvPbv Kiv nGjv  
weUv iwkÄi ŠewkÓ¡Å : 

cÉ^g w`GK ˆh weUv iwkÄ ˆ`Lv ˆMGQ Zvi agÆ wbÁ²i…c : 

1. ‰B iwkÄ FYvñK AvavbhyÚ|  

2. ‰B iwkÄ ˆPŒÁ¼K I ZworGÞò «¼viv wewÞµ¦ nq|  

3. ‰B iwkÄ AZÅ¯¦ Ë̀‚Z wbMÆZ nq| ‰i `Ë‚wZ AvGjvi `Ë‚wZi kZKiv 

98 fvM nGZ cvGi|  

4. ‰B iwkÄ AwZ DœP Ë̀‚wZmÁ·®² BGjKUÇGbi cÉevn| ‰i fi 

BGjKUÇGbi mgvb| A Æ̂vr 9.11  1031kg| 

5. dGUvMÉvwdK ˆµÏGU ‰i cÉwZwKÌqv AvGQ|  

6. ‰B iwkÄ cÉwZcÉfv m†wÓ¡ KiGZ cvGi|  

7. ‰i ˆf`b ÞgZv Avjdv iwkÄi ˆPGq ˆewk ‰es ‰wU 0.01m 

cyi‚ AÅvjywgwbqvg cvZ ˆf` KiGZ cvGi|  

8. MÅvGm hG^Ó¡ Avqbvqb m†wÓ¡ KiGZ cvGi|  

9. ˆKvGbv c`vG Æ̂i gaÅ w`Gq hvevi mgq ‰B iwkÄ wewÞµ¦ nq|  

10. ‰i c^GiLv euvKv ‰es evqyGZ ‰i ˆKvGbv cvÍÏv ˆbB|  
Mvgv iwkÄi ŠewkÓ¡Å : 

1. ‰B iwkÄ Avavb wbiGcÞ|  

2. ‰B iwkÄ Zwor I ˆPŒÁ¼K ˆÞò «¼viv wePzÅZ nq bv|  

3. ‰i `Ë‚wZ AvGjvi mgvb A Æ̂vr 3  108 m/sec| 

4. Avjdv I weUv iwkÄi ˆPGq ‰B iwkÄi ˆf`b ÞgZv AGbK 

ˆewk| ‰wU ˆek KGqK ˆmw´ŸwgUvi cyi‚ mxmvi cvZ ˆf` KGi 

ˆhGZ cvGi|  

5. Õ¼Í̧ Avqbvqb ÞgZv mÁ·®²|  

6. ‰B iwkÄ cÉwZcÉfv m†wÓ¡ KiGZ cvGi|  

7. dGUvMÉvwdK ˆµÏGU ‰B iwkÄ cÉwZwKÌqv m†wÓ¡ KiGZ cvGi|  

8. ‰i ˆKvGbv fi ˆbB|  

9. ‰wU ZworPzÁ¼Kxq Ziã|  

10. ‰i Ziã Š`NÆÅ LyeB Þz Ë̀, ZvB kwÚ Lye ˆewk| 
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cÉk²8  

ˆZRwÕ˜q iwkÄ 
bÁ¼i 

ŠewkÓ¡Å 

(i) ˆKvGbv fi ˆbB 
(ii) wbDwKÑqvGm ỳwU ˆcÉvwUb I ỳwU wbDUÇb AvGQ| 

wkLbdj-2 

K. dÅvÝ ‰i cƒYÆi…c Kx?  1 
L. ˆZRwÕ˜qZv Kx eÅvLÅv Ki| 2 
M. DóxcGKi AvGjvGK (ii) bs iwkÄi fi ˆei Ki| 3 
N. DóxcGKi AvGjvGK (i) I (ii) bs iwkÄi Zzjbv Ki| 4 

8 bs cÉGk²i Dîi 

K  dÅvÝ ‰i cƒYÆi…c dÅvwÝwgj| 

L  fvix ˆgŒwjK c`vG Æ̂i (ˆiwWqvg, ˆ^vwiqvg, ˆcvGjvwbqvg) 
wbDwKÑqvm ˆ^GK Õ¼ZtÕ¹„ZÆfvGe weGkl ˆf`bkwÚmÁ·®² wewKiGYi 
dGj AweiZ wbMÆgY ˆZRwÕ˜q iwkÄ bvGg cwiwPZ| Avi ˆKvb ˆgŒj 
ˆ^GK ˆZRwÕ˜q KYv ev iwkÄ wbMÆgGbi ‰ NUbvGK ˆZRwÕ˜qZv eGj| 
ˆZRwÕ˜q ˆgŒj Avjdv, weUv I Mvgv bvGg wZb aiGbi kwÚkvjx iwkÄ 
wbMÆgY KGi| dGj ‰iv ˆfGO AbÅvbÅ jNyZi ˆgŒGj i‚cv ¦̄wiZ nq| 

M  DóxcGKi (ii) bs ˆZRwÕ˜q iwkÄwU Avjdv iwkÄ| 
Avjdv iwkÄ nj abvñK AvavbhyÚ Avjdv KYvi cÉevn| ‰wU ‰KwU 

wnwjqvg wbDwKÑqvm| ‰i msGKZ wbÁ²i…c : 
4
2 He2+ 

‰GZ 2wU ˆcÉvUb I 2wU wbDUÇb AvGQ| 
‰LvGb, wbDUÇGbi fi n = 1.675  1024 gm  
‰i ˆcÉvUGbi fi P = 1.673  1024 gm 

 Avjdv iwkÄi fi  
= 2n + 2p = 2  1.675  10–24 + 2  1.673  10–24 gm 

= 6.696  10–24 gm (Ans.) 

N  DóxcGKi (i) I (ii) bs ˆZRwÕ˜q iwkÄwU h^vKÌGg Mvgv iwkÄ I 
Avjdv iwkÄ| ‰ iwkÄ«¼Gqi ZzjbvgƒjK AvPiY wbÁ²i…c: 
i.  Avjdv iwkÄ abvñK AvavbhyÚ nGjI Mvgv iwkÄ Avavb wbiGcÞ| 

ii.  Avjdv iwkÄi fi wnwjqvg cigvYyi fGii mgvb nGjI Mvgv 
iwkÄi ˆKvGbv fi ˆbB| 

iii.  Avjdv iwkÄ Zwor I ˆPŒÁ¼K ˆÞò «¼viv cÉfvweZ nGjI Mvgv 
iwkÄ cÉfvweZ nq bv| 

iv.  Avjdv iwkÄi ˆf`b ÞgZv Kg nGjI Mvgv iwkÄi ˆf`b ÞgZv 
AGbK ˆewk| 

v.  Avjdv iwkÄ ZxeË Avqbvqb ÞgZv mÁ·®² nGjI Mvgv iwkÄ `yeÆj 
Avqbvqb ÞgZv mÁ·®²| 

vi.  Avjdv iwkÄi ˆeM AvGjvi ˆeGMi kZKiv `k fvM nGjI Mvgv 
iwkÄi ˆeM AvGjvi ˆeGMi mgvb| 

cÉk²9  ‰wWmb ZworevwZ wbGq KvR Kivi mgq ZworevwZi 

fÅvKzqvg wUDGe ‰KwU avZe cvZ cÉGek KwiGq ˆ`LGjb ˆh, 
Zwor«¼viwU wdjvGgG´Ÿi mvGcGÞ abvZÄK wefGe ivLGj Zwor cÉevn 
PGj ‰es FYvZÄK wefGe ivLGj Zwor cÉevn e®¬ nGq hvq| ‰B 
agÆGK KvGR jvwMGq ˆdÑwgs cieZxÆGZ  WvGqvW ŠZwi KGib| `Å 
dGiÕ¡ WvGqvGWi fÅvKzqvg wUDGe AvGiv ‰KwU Zwor«¼vi cÉGek 
KwiGq UÇGqvW AvweÕ•vi KGib|           wkLbdj-3 

K.  BGjKUÇwbÝ Kx? 1 

L.  UÇvGqvW fÅvKzqvg wUDGe MÉxW Kx KvR KGi? 2 

M.  cixÞvi djvdj ‰wWmb KxfvGe eÅvLÅv KGib?  3 

N.  ˆdÑwgs I `Å dGiÕ¡-‰i AvweÕ•‡Z wWfvBmàGjv  cieZÆxGZ 

ˆKb ‰es ˆKvb wWfvBm «¼viv cÉwZÕ©vcb nGjv? 4 
9 bs cÉGk²i Dîi 

K  fÅvKzqvg wUDe, weGkl aiGbi ˆKjvm I wPGci gaÅw`Gq Zwor 

cÉevn wbq¯̈Y nGjv BGjKUÇwbÝ| 

L  UÇvGqvW fÅvKzqvg wUDGe wZbwU BGjKGUÇvW ^vGK h v̂t AÅvGbvW, 

KÅvG^vW I MÉxW| MÉxW, AÅvGbvW ˆ^GK KÅvG^vGW Zwor cÉevn wbq¯̈Y KGi| 

M  ‰wWmb ZworevwZi KveÆb wdjvGgG´Ÿi abvZÄK cÉv ¦̄ evievi 

ˆKGU hvIqv ˆiva Kivi RbÅ AvGiv ‰KwU avZe cvZ ZworevwZi 

KuvP cvGò cÉGek KivGjb| wZwb jÞ KiGjb ˆh, Zwor«¼viwU 

wdjvGgG´Ÿi mvGcGÞ abvZÄK wefGe ivLGj Zwor cÉevn PGj ‰es 

FYvZÄK wefGe ivLGj Zwor cÉevn e®¬ nGq hvq| wZwb eÅvLÅv 

w`Gjb, ˆhGnZz Dîµ¦ wdjvGg´Ÿ ˆ^GK wbtm†Z Avavb abvZÄK ˆµÏGUi 

w`GK hvq, myZivs ‰B Avavb FYvZÄK| ˆµÏUwU FYvZÄK KiGj H 

wbtm†Z AvavbGK weKlÆY Kivi dGj eZÆbxGZ Zwor cÉevn nq bv| 

‰GK ‰wWmb wKÌqv eGj| 

N  fÅvKzqvg wUDe AaÆcwievnx wWfvBm «¼viv cÉwZÕ©vcb nGjv| 

KviY fÅvKzqvg wUDe WvGqvW I UÇvGqvW AvKvGi AGbK eo nIqvi 

dGj wewf®² BGjKUÇwbÝ wWfvBGm Õ©vcGbi ˆÞGò Õ©vb mâzjvb 

nqbv| ‰G`iGK mwKÌq ivLGZ ‰es KvhÆKi KiGZ kwÚi eÅq ˆewk 

nq| wdjvGg´Ÿ Dîµ¦ ^vKvi KviGY cÉPzi Zvc Drc®² nq dGj Vv´£v 

Kivi eÅeÕ©v ivLGZ nq| ‰i wbfÆikxjZv AGbK Kg| Aci w`GK 

AaÆcwievnx wWfvBm AvKvGi ˆQvU, wdjvGg´Ÿ ˆbB, wbÁ² wefGe KvR 

KGi, kwÚ eÅq AGbK Kg ‰es mvkËqx| ZvB AaÆcwievnx wWfvBm 

AvweÕ•vGii ci fÅvKzqvg wUDe AaÆcwievnx wWfvBm «¼viv 

cÉwZÕ©vcb nGjv| 

cÉk²10  

 
 

 

 

wkLbdj-4 

K. wÕ·Kvi Kx? 1 

L. AaÆ-cwievnx KLb ‰es ˆKb Õ¼Í ̧Zwor cwienb KGi? 2 

M. A ˆK D ˆZ i…cv¯¦wiZ Kivi ˆKŒkj eÅvLÅv Ki| 3 

N. eZÆgvb cÉhywÚi hyGM DóxcGKi ˆKvbwUi MÉnYGhvMÅZv ˆewk, 

hvPvB cƒeÆK ˆZvgvi hywÚ DcÕ©vcb Ki| 4 
10 bs cÉGk²i Dîi 

K  ˆh BGjKUÇwbK wWfvBm gvBGKÌvGdvGbi Zwor msGKZGK kGõ 

i…cv¯¦wiZ KGi ZvGK wÕ·Kvi eGj|  

L  ˆh mij c`vG^Æi ˆiva cwievnx AGcÞv ˆewk wK §̄ A¯¦iK 

AGcÞv Kg ZvG`i AaÆcwievnx eGj| 

we÷«¬ AaÆcwievnx kxZj AeÕ©vq A¯¦iGKi gGZv KvR KGi wK §̄ 

Õ¼vfvweK KÞ Zvcgvòvq Lye mvgvbÅ cwigvY Zwor cwievwnZ KGi|   

A D 
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M  ‰LvGb A msGKZwU nj ‰bvjM msGKZ I D msGKZwU nj 

wWwRUvj msGKZ|  

 

 

A msGKZGK D msGKGZ i…cv ¦̄Gii ˆKŒkj wbÁ²i…c- 

KwÁ·DUvi ˆhGKvGbv Dcvî ev ˆWUv msiÞY, cÉwKÌqvKiY ‰es ˆcÉiY 

KGi ^vGK wWwRUvj ˆWUv wnGmGe| ˆgvGWg ‰i mvnvGhÅ ‰bvjM 

ˆWUvGK wWwRUvj ‰es wWwRUvj ˆWUvGK ‰bvjM ˆWUvq i…cv¯¦wiZ 

Kiv hvq| ‰bvjM NwoGZ Nwoi KvUv AweiZ NyGi mgq ˆ`q, Avi 

wWwRUvj NwoGZ ‰K wgwbU cici msLÅv cwiewZÆZ nGq mgq ˆ`q| 

‰fvGeB ‰bvjM msGKZGK wWwRUvj msGKGZ i…cv¯¦i Kiv hvq|   

N  DóxcGKi A msGKZwU nj ‰bvjM msGKZ ‰es D msGKZwU 

nj wWwRUvj msGKZ|  

‰bvjM I wWwRUvj msGKGZi gGaÅ ˆKvbwU Dîg Zv wZbwU welq 

w`Gq wePvi Kiv hvq| ‰àGjv nGjv msGKGZi àYMZ gvb, cÉwKÌqv 

PvjvGbvi RbÅ cÉGqvRbxq gvjgkjv I `vg ev eÅq| 

AwaK ƒ̀iGZ½ msGKZ ˆcÉiGY RbÅ wWwRUvj msGKZ Dîg| KviY ƒ̀iZ½ 

ˆewk nGj ‰bvjM msGKGZi ÞgZv axGi axGi KgGZ ^vGK| ‰GK 

euvwPGq ivLGZ cybweÆeaÆb KiGZ nq| wK ¦̄y ‰GZ bGqR ˆeGo hvq, dGj 

msGKGZi gvb nËvm cvq ev msGKZ weK‡Z nq ‰es ‰K mgq nvwiGqI 

ˆhGZ cvGi| wK §̄ cÉevwnZ nIqvi mgq wWwRUvj msGKZ weewaÆZ nq, 

dGj msGKZ ‰KB iKg ^vGK| AcwUKÅvj dvBevi «¼viv msGKZ 

ˆcÉiGY wWwRUvj msGKZ eÅenvi Kiv nq| KviY meÆGkl msGKZwUi 

Dîg àYMZ gvb eRvq ^vGK| ‰Qvov cÉwZ ˆmGKG´£ AGbK ˆewk 

msGKZ ˆcÉiY Kiv hvq| ‰bvjM wWfvBGmi ˆPGq wWwRUvj wWfvBm 

eÅqeüj nGjI wWwRUvj mvwfÆGmi ˆejvq meÆmGgZ eÅq Kg| ‰bvjM 

wWfvBGm KÌm KvGbKkb nGZ cvGi, wWwRUvGj Zv nq bv| 

cÉk²11   
 

 

 
 

Z^Å I ˆhvMvGhvM cÉhywÚi ˆÞGò A I D `ywU weGkl msGKZ| 
wkLbdj-4 

K. ˆiwWqvg avZzi ˆZRwÕ˜q fvOGbi dGj KxGm cwiYZ nq? 1 

L. ‰bvjM msGKZ ejGZ Kx eyS? 2 

M. D msGKZwUGK eÅvLÅv Ki| 3 

N. A I D ‰i eÅenvGii ZzjbvgƒjK weGkÏlY Ki| 4 

11 bs cÉGk²i Dîi 

K  ˆiwWqvg avZz ˆZRwÕ˜q fvOGbi dGj avGc avGc cwiewZÆZ nGq 

mxmvq cwiYZ nq| 

L  ‰bvjM msGKZ nGjv wbiewœQ®²fvGe cwieZÆbkxj ˆfvGÎŸR ev 

KvGi´Ÿ| ‰B ˆfvGÎŸR ev KvGi´Ÿ Õ¼vfvweKfvGe cwiewZÆZ nq ‰es 

wbÁ²Zg ˆ^GK DœPZg gvGbi gGaÅ ˆhGKvGbv gvb MÉnY KiGZ cvGi| 

‰bvjM msGKZ AvmGj ‰KwU mvBb Ziã| AwWI I wfwWI 

ˆfvGÎŸR nGjv ‰bvjM msGKGZi D`vniY| 

M  DóxcGKi msGKZwU «¼viv hv wWwRUvj msGKZ eySvq| mvaviY 
fvGe wWwRU K^vwUi A Æ̂ msLÅv| wWwRUvj K^vwU ‰GmGQ ‘wWwRU’ ev 
msLÅv K^vwU ˆ^GK| wWwRUvj msGKZ ejGZ ˆmB ˆhvMvGhvM 
msGKZ eySvq hv ÷ay wKQy wbw`ÆÓ¡ gvb MÉnY KiGZ cvGi| ‰iv 
wQ®²vwqZ gvGb cwiewZÆZ nGZ cvGi| ‰G`i cÉGZÅKGK c†^K fvGe 
ˆPbv hvq| ‰ eÅeÕ©vi evBbvwi ˆKvW A Æ̂vr 0 I 1 ‰i mvnvhÅ wbGq 
ˆhGKvb Z^Å, msLÅv, AÞi, weGkl msGKZ BZÅvw` ˆevSvGbv ‰es 
ˆcÉwiZ nq| ‰B msGKZ eÅeÕ©vq Ab AeÕ©vq gvb 1 ‰es Ad 
AeÕ©vi gvb 0| KwÁ·DUviI ˆhGKvGbv Dcvî ev ˆWUv msiÞY, 
cÉwKÌqvKiY ‰es ˆcÉiY KGi ^vGK wWwRUvj ˆWUv wnGmGe| 

N  DóxcGK ˆhme msGKZ DGÍÏL AvGQ ˆmàGjv nGjv ‰bvjM 
msGKZ I wWwRUvj msGKZ, ‰LvGb A nGjv ‰bvjM msGKZ I D 
nGjv wWwRUvj msGKZ|   

Avgiv hv ewj ev ÷wb, hv ˆ`wL Zv meB ‰bvjM msGKZ| ˆhgb 
ˆUwjGdvb, ˆiwWI, wUwf, AwWI, wfwWI BZÅvw` meB ‰bvjM 
msGKZ| ZvB ‰bvjM msGKGZi i…cv¯¦i cÉGqvRb nq bv| dGj 
AwZwiÚ wWfvBGmi cÉGqvRb nq bv| ZvB Kg eÅqeüj eGj gGb 
nq| ‰GÞGò ‰bvjM msGKZ myweavRbK| wK §̄ AwaK ƒ̀Gi ‰B 
msGKZ ˆcÉiY KiGZ ˆMGj mgmÅv nq| ‰i ÞgZv axGi axGi KGg 
hvq| ZvB cw^gGaÅ evi evi ‰B msGKZGK weewaÆZ KiGZ nq| hv 
SvGgjv mvGcGÞ Aciw`GK weeaÆb Kivi mgq cÉwZevi wKQy bGqR 
‰GZ wgwkÉZ nq| dGj bGqR ˆeGo hvq ‰es bGqGRi KviGY gƒj 
msGKZ weK‡Z nGq ‰K mgq nvwiGq hvq| ‰B msGKGZi ˆÞGò KÌm 
KvGbKkb nGZ cvGi| 
Aciw`GK wWwRUvj msGKGZi gaÅeZÆx ˆKvb gvb bv ^vKvq ‰iv 
weK‡Z nq bv| ‰KwUi mvG^ AciwU  wgGk hvq bv eGj ‰KB 
gvaÅGgi gaÅ w`Gq ‰KvwaK msGKZ ˆcÉiY Kiv hvq| wWwRUvj 
msGKGZ ˆKvGbv KÌm KvGbKkb nq bv| AwaK `ƒGi ˆcÉiGYi ˆÞGò 
‰B msGKZ `yeÆj nGq hvq bv eGj ˆKvGbv weeaÆGbi cÉGqvRb nq bv| 
‰B msGKZàGjv AwaK w`b Z^Å AvKvGi msiÞY Kiv hvq ‰es 
msGKGZi àYMZ gvb AÞz®² ^vGK| ZGe cÉvwµ¦i ˆÞGò ‰bvjM 
msGKZGK AvGM wWwRUvGj i…cv¯¦wiZ KGi msiÞY KiGZ nq ‰es 
cGi Zv ˆkvbevi ev ˆ`Lvi RbÅ Avevi wWwRUvj msGKZ ˆ^GK 
‰bvjGM i…cv¯¦i KiGZ nq| ‰GÞGò AwZwiÚ wWfvBGmi cÉGqvRb 
cGi hv eÅqeüj| 

cÉk²12  wbGPi DóxcKwU jÞ Ki ‰es cÉk²àGjvi Dîi `vI: 

 

(L) (K) 

n 
p 

n 

p 

p 

 
 wkLbdj-5 

K. MRI Kx? 1 

L. dÅvÝ KxfvGe KvR KGi eÅvLÅv KGiv| 2 
M. ‘K’ bs wPGòi wWfvBmwU KxfvGe ‰KgyLxKviK wnmvGe KvR 

KGi eÅvLÅv KGiv| 3 

N. ‘L’ wPGòi wWfvBmwU ‰KwU Dîg weeaÆK DwÚwU weGkÏlY 

KGiv| 4 

ABC 

A 

D 
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12 bs cÉGk²i Dîi 

K  kwÚkvjx ˆPŒÁ¼KGÞò ‰es ˆiwWI Ziã eÅenvi KGi kixGii 
ˆKvGbv Õ©vGbi ev AGãi weÕ¦‡Z cÉwZweÁ¼ MVb KGi eÅ^vnxb ‰es 

wbivc` ˆivM wbYÆq c«¬wZ nGjv MRI. A 

L  AvaywbK dÅvÝ ˆgwkb nGjv ‰KwU D®²Z cÉhywÚi Zwor AvGjvKxq 
ˆgwkb| ‰LvGb BGjKUÇwbK DcvGq gƒj WKzGg´ŸGK Õ•Åvwbs Kiv 

nq| ‰ici Õ•ÅvbK‡Z msGKZGK evBbvix msGKGZ i…cv¯¦i Kiv nq| 
‰B msGKZ Õ¡Åv´£vWÆ gGWg ˆKŒkj eÅenvi KGi ˆUwjGdvGbi gvaÅGg 

ˆcÉiY Kiv nq| MÉvnK dÅvÝ ˆgwkb ˆcÉwiZ BGjKUÇwbK msGKZ 

MÉnY KGi gGWGgi mvnvGhÅ wWgWzGjU KGi gƒj WKzGgG´Ÿ cwiYZ 
KGi| ‰KwU wcÉ´Ÿvi ‰B gƒj WKzGg´ŸGK üeü ˆQGc ˆei KGi| A 

M  K bs wPGòi wWfvBmwU ‰KwU ˆiKwUdvqvi ev ‰KgyLxKviK| 

Avgiv Rvwb, ˆh mKj ˆgŒj Zwor mycwievnx bq wK §̄ Zwor 
ZvccwievnxI bq ZvG`iGK AaÆcwievnx eGj| AaÆcwievnxGZ 

ˆWvcvqb Kiv nGj AaÆcwievnxi cwievwnZv e†w«¬ cvq| 

AaÆcwievnxGZ gyÚ BGjKUÇb ^vGK bv, abvñK PvRÆI ^vGK bv| ZGe 

AaÆcwievnxGK Rskb wnGmGe eZÆbxGZ eÅenvi Kiv nGj ˆKej 

ZLbB Zwor cÉevn NGU| ‰RbÅ mvaviY AeÕ©vq mKj AaÆcwievnx 

Avavb wbiGcÞ| 
 

 
  RL 

n p 

 
w`K cwieZÆx cÉevGni ˆÞGò chÆvqKvGji AGaÆK mgq abvñK AaÆPKÌ 

‰es evwK AGaÆK mgq FYvñK AaÆPKÌ AvKvGi Zwor cÉevn nq| 

abvñK AaÆPGKÌi mgq WvGqvWwU mÁÃyL ˆSuvKcÉvµ¦ nq ‰es FYvñK 
AaÆPGKÌi mgq WvGqvWwU wegyLx ˆSuvKcÉvµ¦ nq| 

‰fvGe w`KcwieZÆx cÉevnGK ‰KgyLx Kiv nq| 

N  wPò ‘L’ ‰i wWfvBmwU ‰KwU pnp UÇvbwRÕ¡i| ‰i wZbwU 

cÉv ¦̄ h^vKÌGg msMÉvnK (C), f„wg ev cxV (B), wbtmviK (E) iGqGQ| 

UÇvbwRÕ¡i cxV cÉevnGK 50 ˆ^GK 100 àY evwoGq msMÉvnK cÉevn 
wnGmGe cÉ`vb KiGZ cvGi| 

 

p 
E 

B

C p 

n 

 

UÇvbwRÕ¡Gii wbtmviK cxV Rvskb mÁÃyLx ˆSuvK wewkÓ¡ nq, cxGV 
cwiewZÆZ ˆfvGÎŸR cÉGqvM KiGj cxV cÉevnI cwiewZÆZ nq| cxV 

cÉevGni Þz`Ë cwieZÆb msMÉvnK (C) cÉevGni AwaKZi e†nr cwieZÆb 

NUvq A Æ̂vr Þz`Ë A¯¦tMÆvgx msGKZGK e†nr ewntMÆvgx msGKGZ cwiYZ 
KGi| ZvB eZÆbxGZ UÇvbwRÕ¡i Dîg weeaÆK wnGmGe eÅen†Z nq| A 

cÉk²13  beg ˆkÉwYi c`v Æ̂weævb KÑvGm wkÞK QvòG`iGK c`vG Æ̂i 

cwievnxZv mÁ·GKÆ covwœQGjb| ‰i cÉKviGf` AvGjvPbv Kivi mgq 

wZwb ejGjb, BGjKUÇwbKGmi Af„ZcƒeÆ D®²wZi RbÅ meGPGq ài‚Z½cƒYÆ 
eÅenvi nGœQ ˆmwgK´£vÙi| ‰wU KLGbv we ỳÅr cwievnx Avevi KLGbv 

Acwievnxi gZ AvPiY KGi| wZwb AviI ejGjb ˆmwgK´£vÙi eÅenvi 

KGi AC ˆfvGÎŸRGK DC Kiv hvq|  wkLbdj-5 

K. gWzGjkb Kx? 1 

L. fÅvKzqvg wUDGei ˆPGq UÇvbwRÕ¡i eÅenvi myweavRbK ˆKb?2 
M. D`vniY w`Gq n-UvBc ˆmwgK´£vÙi ŠZwii cÉwKÌqv eYÆbv 

KGiv|  3 

N. wkÞGKi ˆkl evKÅwUi h^v^ÆZv hvPvB KGiv| 4 

13 bs cÉGk²i Dîi 

K  kõ ˆ^GK we`yÅr ZiGã i…cv ¦̄wiZ wmMbÅvjGK ƒ̀Gi cvVvGbvi 
RbÅ ‰KwU DœP KÁ·vGâi evnK ZiGãi mvG^ hyÚ Kiv nq, ‰ 

cÉwKÌqvGK gWzGjkb eGj|  

L  UÇvbwRÕ¡i fÅvKzqvg wUDGei gGZvB KvR KiGZ cvGi wK §̄ 

fÅvKzqvg wUDGei Zzjbvq AwaK myweavRbK| KviY ‰wU fÅvKzqvg 
wUDGei Zzjbvq AwZ Þz`Ë, IRb LyeB Kg, eÅenvi KiGZ Lye AÍ¸ 

we`yÅGZi cÉGqvRb nq, ‰wU AGbK ˆewk wbfÆiGhvMÅ ‰es AGbK Kg 

LiGP ŠZwi Kiv mÁ¿e|  

M   

 
wPò: wmwjKb wKÌÕ¡vj 

mvaviYZ ˆmwgK´£vÙGii ˆkl KÞcG^ PviwU BGjKUÇb ^vGK ‰es 
ˆmàGjv cigvYyi mvG^ AvUGK ^vGK| Zvcgvòv evovGj nqGZv ‰KUv 

ev `yGUv BGjKUÇb gyÚ nGZ cvGi| cwievnGK gyÚ BGjKUÇb ^vGK 
ZvB ZLb ˆmwgK´£vÙiwU LvwbKUv cwievnGKi gGZv KvR KiGZ 

cvGi| wmwjKb ‰KwU ˆmwgK´£vÙi| ‰Lb wmwjKGbi wKÌÕ¡vGji 

mvG^ ‰gb ‰KUv cigvYy (ˆhgb dmdivm) wgwkGq ˆ`Iqv nq hvi 
ˆkl KÞcG^ ^vGK cuvPwU BGjKUÇb| ZLb ˆ`Lv hvq, dmdivGmi 

ˆkl KÞcG^i PviwU BGjKUÇb wmwjKb cigvYyi mvG^ hyÚ nGq hvq 

wK §̄ evowZ ‰KUv BGjKUÇb gyÚ fvGe ˆNvivNywi KiGZ cvGi| ‰Lb 

‰B BGjKUÇbwU dmdivGmi cigvYyGZB ^vKGZ nGe ‰gb ˆKvGbv 

`vqe«¬Zv ˆbB| ZvB dmdivmGK cwRwUf Avqb evwbGq ‰B 

BGjKUÇbwU gyÚ BGjKUÇGbi gGZv eÅenvi KGi| dmdivm ˆgkvGbv 
‰ iKg ˆmwgK´£vÙi AGbKUvB cwievnx KviY PvRÆ cwienGbi RbÅ 

‰LvGb wKQy gyÚ BGjKUÇb ^vGK| ‰ aiGbi ˆmwgK´£vÙGi gyÚ 
BGjKUÇb we`yÅr cwienb KGi RbÅ ‰G`iGK n-UvBc ˆmwgK´£vÙi 

ˆkÉwYfzÚ Kiv nq| 

N  AC ˆfvGÎŸR wbw`ÆÓ¡ mgq ci ci w`K cwieZÆb KGi wK §̄ DC 

ˆfvGÎŸR meÆ`v ‰KB w`GK cÉevwnZ nq|  

 

I = 0 

BGjKUÇb 
 ˆnvj 
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1g wPòvbymvGi, ‰KwU p-UvBc ˆmwgK´£vÙi ‰KwU n-UvBc 

ˆmwgK´£vÙGii mvG^ hyÚ KGi Zvi mvG^ eÅvUvwi ‰gbfvGe hyÚ Kiv 

nq ˆhb eÅvUvwii cwRwUf AskwU hyÚ nq n ‰i mvG^ ‰es ˆbGMwUf 

AskwU hyÚ nq p ‰i mvG^| ‰Lb n-UvBc ˆmwgK´£vÙGi BGjKUÇGbi 

AvwaKÅ ^vGK dGj eÅvUvwii cwRwUf cÉv ¦̄ Lye `Ë‚Z BGjKUÇbàGjvGK 

wbGRi KvGQ ˆUGb wbGe| dGj n-UvBc ˆmwgK´£vÙGi ˆKvGbv gyÚ 

BGjKUÇb ^vKGe bv| ‰Uv nGq hvGe we`yÅr Acwievnx| Abyi…cfvGe 

eÅvUvwii ˆbGMwUf cÉv¯¦ ˆ^GK BGjKUÇb ‰Gm p-UvBc ˆmwgK´£vÙGii 

ˆnvjàGjv fivU nGq hvGe| dGj ˆKvGbv ˆnvj AewkÓ¡ bv ^vKvq p 

ˆmwgK´£vÙiwU I we`yÅr Acwievnx nGq hvGe| ‰GÞGò msGhvMwUGZ 

ˆKvGbv we ỳÅr cÉevwnZ nGe bv|  

AcicGÞ 2q wPòvbymvGi, eÅvUvwii cwRwUf Ask p-UvBc 

ˆmwgK´£vÙGi ‰es ˆbGMwUf cÉv ¦̄ n-UvBc ˆmwgK´£vÙGi jvMvGbv 

nGjv| ‰evGi eÅvUvwii ˆbGMwUf cÉv¯¦ ˆ^GK BGjKUÇb XzGK hvGe n-

UvBc ˆmwgK´£vÙGi ‰es BGjKUÇbàGjvGK np RvskGbi w`GK ˆVGj 

ˆ`Ge| wVK ‰KBfvGe eÅvUvwii cwRwUf cÉv¯¦ p-UvBc ˆmwgK´£vÙi 

ˆ^GK BGjKUÇb ˆUGb wbGq bZzb ˆnvj ŠZwi KiGZ ^vKGe ‰es ˆmB 

ˆnvjàGjv QyGU hvGe pn RvskGbi w`GK| ˆmLvGb BGjKUÇbàGjv 

ˆnvjàGjvGK fivU KiGZ ^vKGe ‰es eÅvcviUv PjGZB ^vKGe| 

A^Ævr msGhvMwUi gaÅ w`Gq we ỳÅr cÉevwnZ nGZ ^vKGe|  

‰LvGb ˆ`Lv hvGœQ pn RvskGbi mvG^ eÅvUvwii ‰KaiGbi msGhvGM 

we`yÅr cÉevn nq AbÅ aiGbi msGhvGM nq bv| ‰Lb AC ˆfvGÎŸR 

wbw`ÆÓ¡ mgq ci ci w`K cwieZÆb KGi A^Ævr ZLb Zvi msGhvGMi 

w`GKiI cwieZÆb nq| ˆKvGbv msGhvGM pn Rvskb eÅenvi KiGj 

AC ˆfvGÎŸGRi ˆhGKvGbv ‰K (abvñK A^ev FYvñK) AskGK 

cÉevwnZ KiGe| msGhvGMi w`K cwieZÆb nIqvi KviGY evwKUzKz 

cÉevwnZ nGZ cviGe bv| dGj AC ˆfvGÎŸR DC ˆZ cwiewZÆZ nGe|  

myZivs wkÞGKi K^v h^vh^ wQj| 

cÉk²14 ˆKvGbv eo mfv ev AbyÓ¤vGb eÚv ˆh BGjKUÇwbK 

wWfvBGmi mvgGb ùvwoGq K^v eGjb ZvGK ejv nq gvBGKÌvGdvb| 

gvBGKÌvGdvb kõ kwÚGK Zwor kwÚGZ i…cv¯¦i KGi| ˆkÉvZv ‰B K^v 

jvDW Õ·xKvGii gvaÅGg ˆRvGi ÷bGZ cvb| A^Ævr Õ·xKvi 

gvBGKÌvGdvGbi wVK wecixZ KvRwU KGi| wkLbdj-6 

K. AaÆcwievnx Kx? 1 

L. AGbK Nwoi KuvUv I bÁ¼i A®¬KvGiI R¾jR¾j KiGZ 

ˆ`Lv hvq ˆKb? 2 

M. DóxcGK DwÍÏwLZ cÉ^g h¯̈wU KxfvGe KvR KGi Zv eÅvLÅv 

Ki| 3 

N. DóxcGKi ˆkGlvÚ DwÚwUi h^v^ÆZv weGkÏlY Ki| 4 
14 bs cÉGk²i Dîi 

K  wKQy wKQy c`v Æ̂ (ˆhgb wmwjKb I RvGgÆwbqvg) AvGQ ˆhàGjv 

mycwievnx bq, A¯¦iKI bq A Æ̂vr mxwgZ gvòvq we`yÅr cwienb 

KGi| ‰G`i ejv nq AaÆcwievnx| 

L  AGbK Nwoi KuvUv I bÁ¼i A®¬KvGiI R¾jR¾j KiGZ ˆ`Lv hvq| 

‰i KviY nGjv ˆZRwÕ˜q ˆ^vwiqvGgi mvG^ wRsK mvjdvBW wgwkGq 

Nwoi KuvUv I bÁ¼Gi cÉGjc ˆ`Iqv nq| dGj ‰iv A®¬KvGi R¾jR¾j 

KGi| 

M  gvBGKÌvGdvb ˆhfvGe kõ kwÚGK Zwor kwÚGK i…cv¯¦wiZ KGi 

Zv wbÁ²i…c: 

gvBGKÌvGdvb nGjv ‰gb ‰KwU wWfvBm hv kõZiãGK ZvwoZ 

AwWI Ziã ev msGKGZ cwiewZÆZ KGi| ZvwoZ AwWI ZiGãi 

KÁ·vâ I AvGcwÞK weÕ¦vi kõ ZiGãi gZB ^vGK| 

gvBGKÌvGdvGbi gGaÅ ‰KwU PjKzíjx I WvqvdÌvg bvGg avZzi ‰KwU 

cvZ ^vGK| hLb gvBGKÌvGdvGb ˆKD K^v eGj ZLb kõ Ziã «¼viv 

‰ WvqvdÌvg KwÁ·Z nq| WvqvdÌvg nGjv gvBGKÌvGdvGbi ˆm Ask hv 

kGõi KÁ·bGK ZwoGZ i…cv¯¦Gii RbÅ wWRvBb Kiv ^vGK| wewf®² 

iKGgi kGõi KÁ·b WvqvdÌvgGK wewf®²fvGe KwÁ·Z KGi| ‰B 

KÁ·b WvqdÌvGgi mvG^ hyÚ KzíjxwU ˆPŒÁ¼KGÞGòi gGaÅ AMÉ-cøvr 

MwZkxj KGi| dGj PjKzíjxGZ cwieZÆbkxj ZworcÉevn AvweÓ¡ 

KGi| gvBGKÌvGdvb ‰fvGeB kõ kwÚGK ZworkwÚGZ i…cv¯¦wiZ 

KGi|  

N  Õ·xKvi gvBGKÌvGdvGbi wVK wecixZ KvRwU KGi A^Ævr Õ·xKvi 

gvBGKÌvGdvGbi Zwor msGKZGK Abyi…c kGõ i‚cv¯¦wiZ KGi| 

wbÁ²wjwLZ AvGjvPbv «¼viv ‰ K^vi h^v^ÆZv cÉgvwYZ nq| AwaKvsk 

jvDWÕ·xKvi nGjv PjKzíjx jvDWÕ·xKvi| ‰GZ ^vGK@ 

i.  ˆejbvK‡wZi ‰KwU Õ©vqx PzÁ¼K hv ‰KwU kwÚkvjx ˆPŒÁ¼KGÞò 

ŠZwi KGi| 

ii.  ‰KwU ˆQvU KGqj ev ZviKzíjx SzjvGbv ^vGK| ‰B ZviKzíjx 

ˆPŒÁ¼KGÞGòi gGaÅ gyÚfvGe AMÉ-cøvr `yjGZ cvGi| 

iii.  ZviKzíjxi mvG^ kâz AvK‡wZi KvMR jvMvGbv ^vGK| 

hLb ˆ^GK ŠZwi cieZÆx ZworcÉevn ‰ ZviKzíjx w`Gq cÉevwnZ nq, 

ZLb ZviKzíjx AMÉ-cøvr hvIqv Avmv KGi| ‰GZ KvMGRi kâzwU 

KwÁ·Z nq| dGj kGõi m†wÓ¡ nq| 

cÉk²15 ˆUwjwfkGbi gvaÅGg Avgiv wewf®² AbyÓ¤vb, ˆLjvayjv 

BZÅvw` mvov weGk¼ mÁ·ÉPvi Kwi| dGj Rxeb DcGfvMÅ nGœQ| 
wkLbdj-7 

K. I.C. Kx? 1 

L. wWwRUvj I ‰bvjM msGKGZi cv Æ̂KÅ Kx? 2 

M. ˆUwjwfkGb ˆLjv mÁ·ÉPvGii ˆKŒkj AvGjvPbv Ki| 3 

N. ˆhvMvGhvM gvaÅg wnmvGe ˆUwjwfkb ‰es ˆgvevBGji 

KvhÆKvwiZv weGkÏlY I Zzjbv Ki|  4 

15 bs cÉGk²i Dîi 

K  AvBwm nGjv wmwjKGbi gGZv AaÆcwievnx eÅenvi KGi ŠZwi 

‰gb ‰KwU wbgÆvY hvGZ AvgvG`i AvOzGji bGLi mgvb RvqMvq jÞ 

jÞ AvYyexÞwYK ZworeZÆbx mshyÚ ev Aãxf„Z ^vGK|  

L  wWwRUvj msGKZ ejGZ ˆmB ˆhvMvGhvM msGKZGK eySvq hv ÷ay 

wKQy wbw`ÆÓ¡ gvb MÉnY KiGZ cvGi| ‰iv wQ®²vwqZ gvGb cwiewZÆZ 

nGZ cvGi| ‰G`i cÉGZÅKGK c†^KfvGe ˆPbv hvq| 

‰bvjM msGKZ nGjv wbiewœQ®²fvGe cwieZÆbkxj ˆfvGÎŸR ev 

KvGi´Ÿ| ‰B ˆfvGÎŸR ev KvGi´Ÿ Õ¼vfvweKfvGe cwiewZÆZ nq ‰es 

wbÁ²Zg ˆ^GK DœPZg gvGbi gGaÅ ˆhGKvGbv gvb MÉnY KiGZ cvGi|  
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M  ˆUwjwfkGb kõ I Qwe ˆcÉiGYi RbÅ ˆcÉiK ˆÕ¡kGb ^vGK c†^K 
c†^K ˆcÉiK h¯¨, hvi mvnvGhÅ ZvwoZ ˆPŒÁ¼K Ziãi…Gc kõ I Qwe 
ˆcÉiY Kiv nq| ‰KwU ˆcÉiK hG¯¨i mvnvGhÅ QweGK Zwor msGKGZ 
i…cv¯¦wiZ KGi ˆcÉiY Kiv nq| AbÅ ‰KwU ˆcÉiK hG¯¨i mvnvGhÅ 
QweGK Zwor msGKGZ i…cv¯¦wiZ KGi Zv ZvwoZ ˆPŒÁ¼K Ziã 
wnGmGe ˆcÉiY Kiv nq| 
ˆh Qwe ev `†kÅ ˆcÉiY KiGZ nGe ZvGK ˆUwjwfkb KÅvGgiv ZvwoZ 
msGKGZ i…cv¯¦wiZ KGi| ‰ msGKZGK gWzGjkb cÉwKÌqvq DœP 
KÁ·vGâi evnK ZiGãi mvG^ wgwkÉZ Kiv nq| cGi ‰G´Ÿbvi 
mvnvGhÅ ZvwoZ ˆPŒÁ¼K ˆeZvi Ziã wnGmGe ˆcÉiY Kiv nq| 
‰G´Ÿbvi mvnvGhÅ wUwf ˆmU Qwei RbÅ ˆcÉwiZ ZvwoZ ˆPŒÁ¼K evnK 
Ziã MÉnY KGi| ˆiKwUdvqvi evnK Ziã ˆ^GK wfwWI Zwor 
msGKZGK c†^K KGi| weeaÆGKi mvnvGhÅ ‰ Zwor msGKZGK 
weewaÆZ Kiv nq ‰es BGjKUÇbMvGb Zv cÉ`vb Kiv nq| wUwfi 
wcKPvi wUDGei wcQGbi cÉvG¯¦ BGjKUÇbMvb mshyÚ ^vGK| wfwWI 
msGKZ MÉnGYi ci BGjKUÇbMvb myBGqi bÅvq mi‚ BGjKUÇb exg 
QyuoGZ ^vGK| wUwfi c Æ̀vi cÉwZcÉf dmdGi BGjKUÇb Mvb ˆ^GK 
hLb BGjKUÇb exg ‰Gm cGo ZLb ‰GZ AvGjvK SjGKi m†wÓ¡ nq| 
‰ Dä½j I Abyä½j AvGjvKwe± ỳi mg¯¼GqB wUwfi c`Ævq dzGU DGV 
KÅvGgiv ˆ^GK cvVvGbv Qwe| 
iwOb ˆUwjwfkb KÅvGgivq wZbwU ˆgŒwjK iO ‰i RbÅ wZbwU c†^K 
BGjKUÇb Mvb ^vGK| iwOb ˆUwjwfkb MÉvnK hG¯¨I wZbwU BGjKUÇb 
Mvb ^vGK| iwOb ˆUwjwfkGbi c Æ̀v ŠZwi nq wZb iKg dmdi `vbv 
w`Gq| ‰KwU weGkl iO ÷ay Zvi weGkl iGOi dmdi `vbvàGjvGK 
AvGjvwKZ KGi| 
ˆUwjwfkGb ˆh wPò ˆcÉiY Kiv nGe Zvi mvG^ mswkÏÓ¡ kõGKI 
gvBGKÌvGdvGbi mvnvGhÅ ZwoZ msGKGZ i…cv¯¦wiZ Kiv nq| ‰ Zwor 
ZiãGK evnK Ziã bvGg ‰K cÉKvi DœP KÁ·vâwewkÓ¡ ZvwoZ 
ˆPŒÁ¼K ZiGãi mvG^ wgwkÉZ Kiv nq ‰es ˆcÉiK hG¯¨i mvnvGhÅ 
ˆcÉiY Kiv nq| Avgiv evwoGZ ˆh ˆUwjwfkb ˆmU eÅenvi Kwi ZvGZ 
kõ I Qwe msGKZ MÉnGYi RbÅ c†^K eÅeÕ©v ^vGK| ˆcÉiK h¯¨ 
KZ‡ÆK ˆcÉwiZ ZvwoZ ˆPŒÁ¼K Ziã AvgvG`i wUwf ˆmGUi gvaÅGg 
ˆUwjwfkb ˆmGUi MÉvnKhG¯¨ hvq| ˆUwjwfkb hG¯¨i kõ MÉnYKvix 
MÉvnKh¯ ̈ ‰ ZwoZ msGKZ MÉnY KGi weewaÆZ KGi| cGi ‰GK 
jvDWÕ·xKvGi ˆcÉiY KGi| jvDWÕ·xKvi ‰ Zwor msGKZGK gƒj 
kGõ i…cv¯¦wiZ KGi| 

N  eZÆgvGb ˆUwjwfkb AGbK kwÚkvjx I RbwcÉq ‰KwU ˆhvMvGhvM 
gvaÅg| ‰i cÉavb KviY nGjv, ˆUwjwfkGb kõ ˆkvbvi cvkvcvwk 
QweI ˆ`Lv hvq| ˆUwjwfkGb eZÆgvGb eümsLÅK PÅvGbj iGqGQ, ‰i 
gGaÅ ˆek KGqKwU ÷ay msev` PÅvGbj| ‰me PÅvGbGj weGk¼i 
ˆhGKvGbv cÉvG¯¦i Lei gynƒGZÆB cvIqv hvq| ˆUwjwfkGbi gvaÅGg 
ˆhGKvGbv welGq RbMGYi gZvgZ cÉwZdwjZ nq| ‰gbwK wbw`ÆÓ¡ 
ˆKvGbv eÅemvi (ˆhgb, ˆkqvi eÅemv) eZÆgvb nvjPvj I AeÕ©v 
Kxi…c Zv ˆUwjwfkGbi gvaÅGg ˆRGb wewbGqvMKvix mZKÆZv I 
mdjZvi mvG^ wewbGqvM KiGZ cvGib| 
ˆUwjwfkGb ˆh weævcbàGjv cÉPvwiZ nq Zvi gvaÅGg ˆfvÚv wewf®² 
cYÅ I ˆmev mÁ·GKÆ RvbGZ cvGi ‰es wbGRi cÉGqvRb AbymvGi 
ˆmàGjv eÅenvi KiGZ cvGi| ˆfvÚv ˆmevi gvb e†w«¬GZ Z^v 
AwaKZi Kg gƒGjÅ D®²Z ˆmev/cYÅ ˆfvÚvi KvGQ ˆcuŒQvGZ wewf®² 
cYÅ Drcv`bKvix ‰es ˆmev cÉ`vbKvix cÉwZÓ¤vbàGjvi gGaÅ ˆh 

eÅvcK cÉwZGhvwMZv nq Zv ˆUwjwfkb ^vKvi KviGYB eüjvsGk mÁ¿e 

nGqGQ| ‰GZ eÅwÚMZ weævcbI AGbK mgq ˆ`Iqv nq| ˆhgb 
nvivGbv weæwµ¦, weKÌq cÉf‡wZ| 

ˆUwjwfkGbi gGZv ˆgvevBj ˆdvbI MYGhvMvGhvGM eÅvcK f„wgKv 
cvjb KGi eZÆgvbKvGji ÕÃvUÆGdvbmgƒn ˆhb ‰K ‰KwU Þz`ËvKvi 
KwÁ·DUvi| ZvB KwÁ·DUvi I B´ŸviGbGUi gvaÅGg ˆh mKj 
MYGhvMvGhvM mÁ¿e, Zvi meàGjvB AvRKvj ˆgvevBj ˆdvGb Kiv 
hvq| ‰i gGaÅ DGÍÏLGhvMÅ f„wgKv ivGL ˆdmeyK, UzBUvimn AbÅvbÅ 
mvgvwRK ˆhvMvGhvM gvaÅg| Iqvb Uz Iqvb ˆhvMvGhvGMi ˆÞGò 
A^Ævr ‰K eÅwÚ `ƒieZÆx Aci ˆKvGbv eÅwÚi mvG^ ˆhvMvGhvM KiGZ 
PvBGj ‰wU ˆKej ˆgvevBj ˆdvGbB mÁ¿e| ZGe Av¯¦RÆvwZK KGji 
ˆiU AZÅ¯¦ ˆewk nIqvq ˆjvKRb ˆgvevBj ˆdvGb B´ŸviGbU 
KvGbKkb ‰es Õ•vBc, fvBevGii gGZv AÅvwµÏGKkb eÅenvi KGi 
AGbK mgq ˆhvMvGhvM KGi|  

cÉk²16 `kg ˆkÉwYi Qvòx mvwgqvG`i evmvq mÁ·ÉwZ ‰KwU iwOb 
ˆUwjwfkb ˆKbv nGqGQ| wK¯§ ˆUwjwfkGbi mÁ·ÉPvi cÉwKÌqv ‰es 
kõ ˆcÉiY I MÉnY mÁ·GKÆ mvwgqv wKQy RvbZ bv| KGqKw`b ci 
mvwgqvG`i ˆUwjwfkGb jvj iGOi ˆKvGbv wKQy ˆ`Lv hvwœQj bv| 
‰Kw`b mvwgqv Zvi Õ•zGji c`v^ÆweævGbi wkÞGKi wbKU nGZ 
DcGivÚ welqmgƒn RvbGZ PvBGj wZwb ‰ welqmgƒn eÅvLÅv 
KiGjb| wkLbdj-7 

K. iwOb ˆUwjwfkGbi MÉvnK hG¯̈ KqwU BGjKUÇb Mvb ^vGK? 1 
L. n-p-n UÇvbwRÕ¡i KxfvGe ŠZwi Kiv nq? 2 
M. DóxcGKi h¯̈wUi kõ ˆcÉiY I MÉnY cÉwKÌqv eÅvLÅv Ki| 3 
N. KGqK w`b ci mvwgqvG`i ˆUwjwfkGb jvj iGOi ˆKvGbv 

wKQy ˆ`Lv hvwœQj bv| -‰i KviY Kx nGZ cvGi Zv eÅvLÅv 
Ki| 4 

16 bs cÉGk²i Dîi 

K  iwOb ˆUwjwfkGbi MÉvnK hG¯¨ wZbwU BGjKUÇb Mvb ^vGK| 

L  `ywU n-UvBc AaÆcwievnxi gvGS ‰KwU p-UvBc AaÆcwievnx 
mÅv´£DBGPi gGZv ˆRvov jvwMGq UÇvbwRÕ¡i ŠZwi Kiv nq| ‰i 
wZbwU Õ¦iGK ejv nq msMÉvnK (collector), f„wg (base) I wbtmviK 
(emitter)| n- UvBc Açj ỳwU nGjv UÇvbwRÕ¡vGii msMÉvnK I 
wbtmviK ‰es gGaÅ mi‚ p- UvBc Açj nGjv f„wg| 

M  ˆUwjwfkGb kõ ˆcÉiY I MÉnY cÉwKÌqv wbÁ²i…c: 
ˆUwjwfkGb ˆh wPò ˆcÉiY Kiv nGe Zvi mvG^ mswkÏÓ¡ kõGK 
gvBGKÌvGdvGbi mvnvGhÅ Zwor msGKGZ i…cv¯¦wiZ Kiv nq| ‰ Zwor 
ZiãGK evnKZiã bvgK ‰K cÉKvi DœP KÁ·vâwewkÓ¡ Zvwor 
ˆPŒÁ¼K ZiGãi mvG^ wgwkÉZ Kiv nq ‰es ˆcÉiK hG¯¨i mvnvGhÅ 
ˆcÉiY Kiv nq| 
Avgiv evwoGZ ˆh ˆUwjwfkb ˆmU eÅenvi Kwi ZvGZ kõ I Qwe 
msGKZ MÉnGYi RbÅ c†^K eÅeÕ©v ^vGK| ˆcÉiK h¯¨ KZ‡ÆK ˆcÉwiZ 
ZvwoZGPŒÁ¼K Ziã AvgvG`i wUwf ˆmGUi ‰G´Ÿbvq AvGm ‰es Zwor 
cÉevGni m†wÓ¡ nq| ‰ ZworcÉevn ZvGii gvaÅGg ˆUwjwfkb ˆmGUi 
MÉvnKhG¯¨ hvq| ˆUwjwfkb ˆmGUi kõ MÉnYKvix MÉvnKh¯¨ ‰ Zwor 
msGKZ MÉnY KGi weewaÆZ KGi| ci ‰GK jvDWÕ·xKvGi ˆcÉiY 
KGi| jvDWÕ·xKvi ‰ Zwor msGKZGK gƒj kGõ i…cv¯¦wiZ KGi| ‰ 
kõ Avgiv ÷bGZ cvB| 
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N  iwãb wUwfi KÅvGgivq wZbwU ˆgŒwjK iO (jvj, bxj ‰es 

meyR)-‰i RbÅ wZbwU c†^K c†^K BGjKUÇb wUDe ^vGK| iwãb 

ˆUwjwfkb MÉvnK hG¯¨I wZbwU BGjKUÇb Mvb ^vGK| iwãb wUwfi 

c`Æv ŠZwi nq wZb iKg dmdi `vbv w`Gq| ‰KwU weGkl iO ÷ay 

Zvi weGkl iGOi dmdi `vbvàGjvGK AvGjvwKZ KGi| dGj wUwfi 

wUDGei c`Ævq ‰KBmvG^ dzGU IGV jvj, bxj I meyR iGOi we±`y 

‰es ‰G`i wewf®² iKg wgkÉGb wUwfi c Æ̀vq dzGU IGV iwãb Qwei 

wewf®² iO| 

KvGRB hw` jvj iO ˆ`Lv bv hvq, ZvnGj aviYv Kiv hvq ˆh, ˆKvGbv 

KviGY jvj BGjKUÇbMvb ˆ^GK BGjKUÇb wbMÆZ nGœQ bv A^ev MÉvnK 

hG¯̈i c`vÆi jvj AvGjvi dmdGii Õ¦Gi mgmÅv ˆ`Lv w`GqGQ| hvi dGj 

jvj Ask AvGjvwKZ nq bv ‰es Zv ˆKvGbv AvGjvI wbtm†Z KGi bv| 

‰ KviGY mvwgqvG`i ˆUwjwfkGb KGqK w`b ci jvjiGOi ˆKvGbv 

wKQy ˆ`Lv hvwœQj bv| 

cÉk²17 gyKzj ‰Kw`b Zvi MÉvGgi e®¬y eKzjGK ejj, “Avgvi 

evev KwÁ·DUvi w`Gq AvGgwiKvq Zvi fvBGqi mvG^ K^v eGj| K^v 

ejvi mgq Avgiv PvPvGK gwbUGi ˆ`LGZ cvB| ˆm NGii gGaÅ Kx 

KGi ZvI ˆ`Lv hvq”| eKzj cÉk² KiGjv, ”wK h¯¨ w`Gq K^v eGj”? 

gyKzj ejj,” ˆgvGWGgi gvaÅGg B´ŸviGbU msGhvM ˆ`qv nq| 

‰QvovI K^v ejvi RbÅ gvBGKÌvGdvb ‰es K^v ˆkvbvi RbÅ Õ·xKvi 

iGqGQ|” wkLbdj-8 

K.  AÅvgwµÏdvqvi ŠZwii RbÅ ˆKvb AaÆcwievnx wWfvBGmi 

cÉGqvRb nq? 1 

L.  B´ŸviGbU Kx- eÅvLÅv KGiv| 2 

M.  B´ŸviGbU eÅenvGii mgq ˆh ài‚Z½cƒYÆ wWfvBGmi cÉGqvRb 

nq Zvi KvhÆKvixZv eYÆbv Ki| 3 

N.  K^v ejvi RbÅ eÅen†Z wWfvBmwU KxfvGe KvR KGi Zv 

msGÞGc AvGjvPbv Ki| 4 

17 bs cÉGk²i Dîi 

K  AÅvgwµÏdvqvi ŠZwii RbÅ UÇvbwRÕ¡i bvgK AaÆcwievnx 

wWfvBGmi cÉGqvRb nq| 

L  B´ŸviGbU nGjv ‘ˆbUIqvGKÆi ˆbUIqvKÆ’ ev ’mKj ˆbUIqvGKÆi 

Rbbx’| ‰wU ‰KwU Av¯¦RÆvwZK ˆbUIqvKÆ hv mshyÚ KGiGQ wewf®² 

ˆ`Gki cÉvq 4,00,000 ‰i ˆewk ˆQvU ˆQvU ˆbUIqvKÆGK| 

B´ŸviGbU nGjv ‰gb ‰K`j ˆbUIqvKÆ hv AmsLÅ KwÁ·DUvi, 

ˆgvGWg, ˆUwjGdvb jvBb w`Gq ŠZwi| ‰me Dcv`vb ciÕ·Gii 

mvG^ ˆfŒZfvGe mshyÚ| ˆgvU K^v B´ŸviGbU AGbKàGjv 

ˆbUIqvGKÆi mgwÓ¡ ‰es mKGj wgGj ‰KwU ‰KK ˆbUIqvGKÆi gZ 

KvR KGi| 

M  B´ŸviGbU eÅenvGii mgq AwZwiÚ wWfvBm wnGmGe ˆgvGWg 

cÉGqvRb nq| ˆgvGWg nGjv ‰KwU BbcyU AvDUcyU wWfvBm| 

ˆUwjGdvb jvBb w`Gq Avmv AwWI ‰es wfwWI ‰bvjM msGKZGK 

wWwRUvj msGKGZ i…cv¯¦i KGi KwÁ·DUviGK wWwRUvj ˆWUv i…Gc 

cÉ`vb KGi ‰es KwÁ·DUvi nGZ cÉvµ¦ wWwRUvj msGKGZi ˆWUvGK 

‰bvjM msGKZGK i…cv ¦̄i KGi ˆUwjGdvb jvBGb ˆWUv mieivn KGi| 

N  gvBGKÌvGdvb nGjv ‰KwU BbcyU wWfvBm| gvBGKÌvGdvb kõ 

ZiãGK Zwor AwWI msGKGZ i…cv¯¦i KGi| Zwor AwWI ZiGãi 

KÁ·vsK ‰es AvGcwÞK weÕ¦vi kõ ZiGãi gZB ^vGK|  

gvBGKÌvGdvGb ‰KwU AwZ cvZjv WvqvdÌvg ^vGK| WvqvdÌvGgi mvG^ 

‰KwU PjKzíjx hyÚ ^vGK| ‰B PjKzíjxwU ‰KwU Õ©vqx PzÁ¼GKi 

Dci w`Gq Õ·kÆ bv KGi gyÚ fvGe bovPov KiGZ cvGi| WvqvdÌvGgi 

mvgGb ˆKD K^v ejGj WvqvdÌvgwU KuvcGZ ^vGK ‰es ˆmB mvG^ 

PjKzíjxwUI KuvcGZ ^vGK| GPŒÁ¼K ˆÞGòi gGaÅ PjKzíjxwU AMÉ-

cøvr KÁ·Gbi dGj kGõi KÁ·vsGKi I weÕ¦vGii mgvb Zwor 

KÁ·vsGK i…cv¯¦wiZ nq| gvBGKÌvGdvb ‰B fvGe kõ kwÚGK Zwor 

kwÚGZ i…cv ¦̄wiZ KGi| 

cÉk²18 ivGnjv ˆeMGgi Õ¼vgx PvKwii myevG` wKQyw`b AvGM 

AGÕ¡Èwjqv ˆMGQb| ZvB mÁ·ÉwZ ivGnjv ˆeMg Zvi Õ¼vgxi mvG^ 

ˆhvMvGhvGMi RbÅ evmvq B´ŸviGbU msGhvM wbGqGQb| wZwb Zvi 

Õ¼vgxi mvG^ B´ŸviGbGUi gvaÅGg B-ˆgBGj wewf®² ZG^Åi Av`vb-

cÉ`vb KGib| B´ŸviGbGUi gvaÅGg ivGnjv ˆeMg wewf®² aiGbi KvR 

KiGZ cvGib|  wkLbdj-8 

K. iwOb ˆUwjwfkGbi c Æ̀v Kq iKg dmdi `vbv «¼viv 

MwVZ? 1 

L. KwÁ·DUvi AZÅ¯¦ cÉGqvRbxq h¯̈ wnGmGe weGewPZ nq 

ˆKb? 2 

M. B´ŸviGbGUi gvaÅGg ivGnjv ˆeMg ˆKvb ˆKvb aiGbi 

KvR KiGZ cvGib@ eÅvLÅv Ki| 3 

N. gvaÅgwU eÅenvi KGi ivGnjv ˆeMg KxfvGe Zvi Õ¼vgxi 

KvGQ B-ˆgBj cvVvGZ cvGib eÐKwPGòi mvnvGhÅ 

AvGjvPbv Ki| 4 

18 bs cÉGk²i Dîi 

K  wZb iKg| 

L  KwÁ·DUvi Awek¼vmÅ `Ë‚Z KvR KiGZ cvGi, ˆmGKG´£ nvRvi 

nvRvi, jÞ jÞ MvwYwZK wnmve KiGZ cvGi| ZvB KwÁ·DUvGii 

KvR Kivi `Ë‚ZZv, Z^Å Rgv KGi ivLvi ÞgZv, mãwZcƒYÆZv, 

wbfzÆjZv, KÑvw¯¦nxbZv I Õ¼qswKÌqZvi RbÅ ‰wU AZÅ¯¦ cÉGqvRbxq h¯¨ 

wnGmGe weGewPZ  nq| 

M  Avgiv Rvwb, B´ŸviGbU AGbKàGjv ˆbUIqvGKÆi mgwÓ¡ ‰es 

mKGj wgGj ‰KwU ‰KK ˆbUIqvGKÆi gGZv KvR KGi| ZvB 

B´ŸviGbGUi gvaÅGg ivGnjv ˆeMg IGqe mvBU eËvDwRs KiGZ 

cvGib, B-ˆgBj cvVvGZ ‰es MÉnY KiGZ cvGib I wfwWI 

KbdvGibwms KiGZ cvGib, Avìv w`GZ cvGib ‰es MÍ̧ àRe 

KiGZ cvGib, ˆUÇb, evm ev ˆµÏGbi wUwKU eywKs w`GZ cvGib ‰es 

BGjKUÇwbK KgvmÆ ev eÅemv-evwYRÅ, B-eÅvswKs I kwcs KiGZ 

cvGib| BGjKUÇwbKfvGe ˆh ˆKvGbv dvBj, WKzGg´Ÿ BZÅvw` cvVvGZ 

I MÉnY KiGZ cvGib| ‰Qvov ˆh ˆKvGbv mgq AbjvBb jvBGeËwii 

nvRvi-nvRvi jÞ jÞ eB, RÆvbvj, gÅvMvwRb BZÅvw`i m®¬vb ˆcGZ 

cvGib ‰es cÉGqvRGb cvV KiGZ cvGib A^ev ‘WvDbGjvW’ KGi 

ˆQGc ˆei KGi wbGZ cvGib| 
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N  Avgiv Rvwb, B´ŸviGbU nGœQ AGbKàGjv ˆbUIqvGKÆi mgwÓ¡ 
‰es mKGj wgGj ‰KwU ‰KK ˆbUIqvGKÆi gGZv KvR KGi| ‰ 
ˆbUIqvKÆ ˆcÉiK I MÉvnGKi gGaÅ ˆh ˆKvGbv Z^Å ev Dcvî Av`vb 
cÉ`vGb mÞg|  
DóxcK Abyhvqx, B´ŸviGbGUi gvaÅGg ivGnjv ˆeMg Zvi Õ¼vgxi KvGQ 
B-ˆgBj cvVvGbvi ˆÞGò ivGnjv ˆeMg ˆcÉiK ‰es Zvi Õ¼vgx MÉvnK| 
ZvB ‰GÞGò, ivGnjv ˆeMg Zvi B-ˆgBj ‰GWÈm w`Gq KwÁ·DUvGii 
gvaÅGg B´ŸviGbU msGhvGMi mvnvGhÅ Zvi AGÕ¡Èwjqv cÉevmx Õ¼vgxi B-
ˆgBj ‰GWÈGm B-ˆgBj cvVvGeb| ZLb ivGnjv ˆeMGgi Õ¼vgx Zvi 
KwÁ·DUvGii B´ŸviGbU msGhvGMi gvaÅGg B-ˆgBjwU ˆcGq hvGeb| 
ivGnjv ˆeMg Zvi Õ¼vgxi KvGQ B-ˆgBj ˆhfvGe cvVvGeb Zv 
eÐKwPGòi gvaÅGg wbGÁ² ˆ`qv nGjv: (QK) 

 ivGnjv ˆeMGgi 
KwÁ·DUvi 

B´ŸviGbU 
msGhvM 

ivGnjv ˆeMGgi 
Õ¼vgxi KwÁ·DUvi 

ˆUwjGdvb ˆUwjGdvb 

jvBb jvBb  

cÉk²19  bxie ‰KwU cÉvBGfU ˆKvÁ·vbxi gvwjK| ˆm eÅemvwqK 
cÉGqvRGb wewf®² cÉwZÓ¤vGb ˆhvMvGhvGMi RbÅ dÅvÝ eÅenvi KiZ| 
wK §̄ ˆm eZÆgvGb B´ŸviGbGUi gvaÅGg KvRàGjv KGi ^vGK|  
 wkLbdj-10 

K. wWwRUvj msGKZ KvGK eGj?  1 
L. UÇvbwRÕ¡i KxfvGe AÅvgwµÏdvqvi wnGmGe KvR KGi?  2 
M. ivwKGei cƒGeÆ eÅen†Z h¯¨wUi wKÌqvGKŒkj cÉevn wPGòi 

gvaÅGg eÅvLÅv Ki|  3 
N. DóxcGKi `ywU ˆhvMvGhvM gvaÅGgi ˆKvbwU eÅenvi Kiv 

myweavRbK eGj Zzwg gGb Ki| hywÚmn eÅvLÅv Ki|  4 
19 bs cÉGk²i Dîi 

K  ˆh ˆhvMvGhvM msGKZ ÷ay wKQy wbw`ÆÓ¡ gvb MÉnY KiGZ cvGi 
ZvGK wWwRUvj msGKZ eGj| 

L  AÅvgwµÏdvqvi A¯¦MÆvgxGZ cÉ`î msGKZGK ewnMÆvgxGZ weewaÆZ 
KGi| BGjKUÇwbK AÅvgwµÏdvqvi Þz`Ë A¯¦MÆvgx msGKZGK e†nr 
ewnMÆvgx msGKGZ cwiYZ KGi| UÇvbwRÕ¡i AÅvgwµÏdvqvi wnGmGe 
eÅen†Z nq| KviY Zwor cÉevGni cwieZÆb e†w«¬ KiGZ ev weewaÆZ 
KiGZ UÇvbwRÕ¡i eÅenvi Kiv nq| A¯¦MÆvgx nGZ cvGi Zwor cÉevn 
ev ˆfvGÎŸR| UÇvbwRÕ¡i cxV cÉevGni mvgvbÅ cwieZÆb msMÉvnK 
cÉevGni weivU cwieZÆb NUvq| UÇvbwRÕ¡i cxV cÉevnGK 50 ˆ^GK 
100 àY evwoGq w`Gq msMÉvnK cÉevn wnGmGe cÉ`vb KiGZ cvGi| 
ZvB wewf®² BGKUÇwbK eZÆbxGZ UÇvbwRÕ¡iGK AÅvgwµÏdvqvi wnGmGe 
eÅenvi Kiv nq| 

M  ivwKGei cƒGeÆ eÅen†Z h¯¨wU nGjv dÅvÝ| dÅvÝ nGjv ‰gb 
‰KwU BGjKUÇwbK eÅeÕ©v hvi gvaÅGg ˆh ˆKvb Z^Å, Qwe, wPò, 
WvqvMÉvg ev ˆjLv üeü Kwc KGi ˆcÉiY Kiv hvq| AvaywbK dÅvÝ 
ˆgwkb nGjv ‰KwU AwZ D®²Z cÉhywÚi Zwor AvGjvKxq ˆgwkb| 
‰LvGb BGjKUÇwbK DcvGq gƒj WKzGg´ŸGK Õ•Åvwbs Kiv nq| ‰ici 
Õ•ÅvbK‡Z msGKZGK evBbvix msGKGZ i…cv¯¦i Kiv nq| ‰B msGKZ 
Õ¡Åv´£vWÆ ˆgvGWg ˆKŒkj eÅenvi KGi ˆUwjGdvGbi gvaÅGg ˆcÉiY Kiv 
nq| MÉvnK dÅvÝ ˆgwkb ˆcÉwiZ BGjKUÇwbK msGKZ MÉnY KGi 
ˆgvGWGgi mvnvGhÅ wWgWzGjU KGi gƒj WKzGgG´Ÿ cwiYZ KGi| ‰KwU 
wcÉ´Ÿvi ‰B gƒj WKzGg´ŸGK üeü ˆQGc ˆei KGi| dÅvÝ ˆgwkGbi 
wKÌqvGKŒkGji cÉevn wPò wbÁ²i…c:  

 
ˆKvGbv ˆjLv ev Qwe 

Õ•Åvb KGi dÅvÝ ˆgwkGb 
‰bGKvW KGi cvVvGbv 

ˆcÉwiZ ˆjLv ev Qwe dÅvÝ ˆgwkGbi 
gvaÅGg wWGKvW KGi MÉnY 

ˆUwjGdvb jvBb ev 
B´ŸviGbU 

 
wPò : dÅvÝ ˆgwkb I ‰i KvhÆKÌg 

N  DóxcGK DGÍÏwLZ ˆhvMvGhvM gvaÅg`ywU nGjv dÅvÝ I 
B´ŸviGbU| dÅvÝ ˆgwkb BGjÙÇwbK DcvGq Õ•ÅvbK‡Z msGKZGK 
evBbvix msGKGZ i…cv¯¦i KGi Õ¡Åv´£vWÆ ˆgvGWg ˆKŒkj eÅenvi KGi 
ˆUwjGdvGbi gvaÅGg ˆcÉiY Kiv nq hv MÉvnK dÅvÝ ˆgwkb KZÆ†K 
ˆgvGWGgi mvnvGhÅ wWgWzGjGUW nGq gƒj WKzGgG´Ÿ cwiYZ nq| 
AbÅw`GK B´ŸviGbU KwÁ·DUvi nGZ cÉvµ¦ evBbvix wmMbÅvjGK 
ˆUwjGdvb Kj ‰es B´ŸviGbU jvBb msGhvGMi gvaÅGg weGk¼i ˆh 
ˆKvb cÉvG¯¦i KwÁ·DUvGi KGqK ˆmGKG´£i gGaÅ ˆcuŒGQ w`GZ cvGi| 
MÉvnK KwÁ·DUvi cÉvµ¦ evBbvix wmMbÅvjGK ˆgGmR wmMbÅvGj 
i…cv¯¦i KGi| ‰B `yB gvaÅGgi gGaÅ B´ŸviGbU eÅenvi AGcÞvK‡Z 
myweavRbK| wbGP hywÚmn eÅvLÅv Kiv nGjv: 
i. dÅvÝ ˆhvMvGhvGMi RbÅ cÉPzi KvMGRi `iKvi nq hv 

B´ŸviGbU eÅeÕ©vq `iKvi nq bv| ˆcÉiK I MÉvnK DfGqB 
ˆccvi RÅvwgs ‰i Õ¼xKvi nGZ cvGi ‰B eÅeÕ©vq|  

ii. dÅvÝ ‰i MwZ mxwgZ AbÅw`GK B´ŸviGbGUi MwZ 
eÅenviKvixi cÉGqvRb AbymvGi AGbK ˆewk nGZ cvGi| dGj 
LyeB Ri‚ix evZÆv B´ŸviGbGUi gvaÅGg `Ë‚Z cvVvGbv ˆhGZ cvGi|  

iii. LAN, MAN, WAN ‰i gvaÅGg B´ŸviGbU eÅeÕ©vq Uc 
wmGKÌU evZÆvàGjv ev Awdwmqvj ˆgGmRmgƒn ˆKvb ˆQvU ev eo 
KwgDwbwUi gGaÅ Lye `Ë‚Z wbivcîvi mvG^ Av`vb cÉ`vb Kiv 
ˆhGZ cvGi|  

iv.  B´ŸviGbU eÅeÕ©vq Lye fvix ev mwdwÕ¡GKGUW evZÆv Lye mnGR 
cvVvGbv hvq hv dÅvGÝ mÁ¿e bv|  

v.  ‰QvovI B´ŸviGbGUi gvaÅGg ‰KwU MÉ‚Gci m`mÅiv ‰KB mgGq 
wbGRG`i gGaÅ ˆUÝU, AwWI ev wfwWI ˆgGmR ˆkqvi KiGZ 
cvGi| ‰gbwK MÉ‚c wfwWI Kwjs ‰i gvaÅGg wbGRG`i gGaÅ 
Avjvc AvGjvPbvI KiGZ cvGi| hv dÅvÝ ‰ mÁ¿e bq| 

cÉk²20 Kwig mvGne ‰KwU mvaviY ˆgvevBj ˆdvb KÌq KiGjb 
‰es iwng mvGne ‰KwU ÕÃvUÆGdvb KÌq KiGjb| Kwig mvGne Zvi 
ˆdvGbi gvaÅGg ˆKej K^v ejGZ cvGib wK¯§ iwng mvGne Zvi 
ˆgvevBGji gvaÅGg K^vI ejGZ cvGib, Avevi Aci cÉvG¯¦i 
ˆjvKwUGK ˆ`LGZI cvb|  wkLbdj-10 

K. ˆKvb iwkÄi fi ˆbB?  1 
L. weUv iwkÄi 5wU ŠewkÓ¡Å ˆjL| 2 
M. Kwig mvGnGei h¯̈wUi ˆÞGò ˆhvMvGhvGMi c«¬wZ eYÆbv Ki| 3 
N. iwng mvGnGei h¯¨wU ˆUwjwfkGbi ˆhvMvGhvGMi c«¬wZ 

AbymiY KGi mswkÏÓ¡ c«¬wZ AvGjvPbvcƒeÆK ‰ mÁ·GKÆ 
hywÚ cÉ`vb Ki| 4 
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20 bs cÉGk²i Dîi 

K  Mvgv iwkÄi fi ˆbB| 

L  weUv iwkÄi ŠewkÓ¡ÅàGjv wbÁ²i…c 
1.  ‰ iwkÄ FYvñK AvavbhyÚ| 
2.  ‰ iwkÄ PzÁ¼K I ZworGÞò «¼viv wewÞµ¦ nq| 
3.  ‰i fi BGjKUÇGbi fGii mgvb A Æ̂vr, 9.1  10–31 kg| 
4.  ‰i `Ë‚wZ AvGjvi Ë̀‚wZi kZKiv 98 fvM chÆ ¦̄ nGZ cvGi| 
5.  dGUvMÉvwdK ˆµÏGU ‰i cÉwZwKÌqv AvGQ| 

M  Kwig mvGnGei h¯¨wU nGjv mvaviY ˆgvevBj ˆdvb| ‰ ˆdvb 
Awdm ev AbÅ ˆdvGbi mvG^ Zvi w`Gq mshyÚ ^vGK bv| ‰ aiGbi 
ˆdvb ZvGii cwieGZÆ ˆiwWI ev ˆeZvGii mvnvGhÅ K^vevZÆv ev Z^Å 
ˆcÉiY I MÉnY KGi ^vGK| ˆgvevBj ˆdvGb ˆUwjGdvb ˆbUIqvGKÆi 
mvG^ msGhvM NGU ‰K ˆgvevBj ˆmGUi KxGevWÆ ˆ^GK AbÅ ˆgvevBGj 
Wvqvj Kivi gvaÅGg| hLb ˆKvGbv ˆgvevBj ˆ^GK ˆdvb Kiv nq 
ZLb mswkÏÓ¡ eÅwÚ ˆhLvGbB ^vKzK bv ˆKb, KjwU ˆeZvi Ziã 
wnGmGe ˆKvGbv ˆcÉiK-MÉvnK UvIqvGi hvq| 
‰ici KjwU Zvi ev gvBGKÌvIGqGfi gvaÅGg ˆgvevBj myBP ˆÕ¡kGb 
hvq| ‰ ˆÕ¡kb KjwUGK Õ©vbxq ˆUwjGdvb ‰KGPGé cvVvq| ˆmLvGb 
‰wU cÉPwjZ ˆdvb Kj nGq MÉvnGKi wbKU ˆcuŒQvq| eZÆgvGb cÉPwjZ 
AwaKvsk ˆgvevBj ˆdvb KvR KGi ˆeZvi Ziã ˆcÉiY ‰es cÉPwjZ 
ˆUwjGdvb myBwPs ‰i mg ¼̄Gq| 

 

N  iwng mvGnGei h¯¨wU ˆUwjwfkGbi ˆhvMvGhvGMi c«¬wZ AbymiY 
KGi| ˆhvMvGhvGMi ‰ c«¬wZwU wbGÁ² AvGjvPbv Kiv nGjvt 
ˆUwjwfkGb kõ I Qwe ˆcÉiGYi RbÅ ˆcÉiK ˆÕ¡kGb ^vGK c†^K 
c†^K ˆcÉiK h¯¨, hvi mvnvGhÅ ZvwoZ ˆPŒÁ¼K Ziãi…Gc kõ I Qwe 
ˆcÉiY Kiv nq| ‰KwU ˆcÉiK hG¯¨i mvnvGhÅ QweGK Zwor msGKGZ 
i…cv¯¦wiZ KGi ˆcÉiY Kiv nq| AbÅ ‰KwU ˆcÉiK hG¯¨i mvnvGhÅ 
kõGK Zwor msGKGZ i…cv ¦̄wiZ KGi| 
msGKZGK gWzGjkb cÉwKÌqvq DœP KÁ·vGâi evnK ZiGãi mvG^ 
wgwkÉZ Kiv nq| cGi ‰G´Ÿbvi mvnvGhÅ ZvwoZ ˆPŒÁ¼K ˆeZvi Ziã 
wnGmGe ˆcÉiY Kiv nq| ‰G´Ÿbvi mvnvGhÅ wUwf ˆmU Qwei RbÅ 
ˆcÉwiZ ZvwoZ ˆPŒÁ¼K evnK Ziã MÉnY KGi| ˆiKwUdvqvi evnK 
Ziã ˆ^GK wfwWI Zwor msGKZGK c†^K KGi| weeaÆGKi mvnvGhÅ 
‰ Zwor msGKZGK weewaÆZ Kiv nq ‰es BGjKUÇbMvGb Zv cÉ`vb 
Kiv nq|  wUwfi wcKPvi wUDGei wcQGbi cÉvG¯¦ BGjKUÇbMvb mshyÚ 
^vGK| wfwWI msGKZ MÉnGYi ci BGjKUÇbMvb myBGqi bÅvq mi‚ 
BGjKUÇb exg QyuoGZ ^vGK| wUwfi c`Ævi cÉwZcÉf dmdGi BGjKUÇb 
Mvb ˆ^GK hLb BGjKUÇb exg ‰Gm cGo ZLb ‰GZ AvGjvK SjGKi 
m†wÓ¡ nq| ‰ Dä¾j I Abyä¾j AvGjvKwe±`yi mg®¼GqB wUwfi c`Ævq 
dzGU DGV KÅvGgiv ˆ^GK cvVvGbv Qwe| 
DcGivÚ AvGjvPbvi cwiGcÉwÞGZ Bnv Õ·Ó¡Z ˆh, ˆhGnZz iwng 
mvGnGei ÕÃvUÆGdvGb K^v ejvi mvG^ mvG^ Aci cÉvG¯¦i ˆjvGKi 
Qwei ˆ`Lv hvq hv ˆUwjwfkGbi ˆhvMvGhvGMi c«¬wZGZB mÁ¿e| 

 
cÉk²eÅvsK 

 

 Dîi msGKZmn cÉk²   

cÉk²21 ˆnbix ˆeKGij 1896 mvGj ˆ`GLb ˆh, BDGiwbqvg 

wbDwKÑqvGm ˆ^GK AweiZ wewKiY wbMÆZ nGœQ| ‰B wewKiY Õ¼ZtÕ¹ƒZÆ 

‰es cÉK‡wZ wbqw¯̈Z| cieZÆxGZ gÅv`vg Kzix I cxqvGi Kzix AvGiv 

cixÞv wbixÞv KGi wm«¬vG ¦̄ DcbxZ nb ˆh, fvix ˆgŒj ˆ^GK ‰B 

aiGYi wewKiY NGU| ‰B iwkÄàGjvi gGaÅ Mvgv iwkÄ ZwoZGÞò «¼viv 

wewÞµ¦ nq bv| ‰B ˆgŒjàGjvGK ˆZRwÕ˜q ˆgŒj eGj| wkLbdj-1 I 2 

K.  Mvgv iwkÄ Kx? 1 
L.  ˆZRwÕ˜qZv cÉK‡wZ wbqw¯¨Z ejGZ Kx eyS? 2 

M.  fvix ˆgŒj  ˆ^GK ˆKvb ˆKvb ˆZRwÕ˜q iwkÄ wbMÆZ nq 

‰es iwkÄ wbMÆZ nevi ci ˆgŒGj Kx cwieZÆb NGU? 3 
N.  DcGi AvGjvwPZ ˆZRwÕ˜q iwkÄwU mÁ¼G®¬ msGÞGc 

AvGjvPbv Ki| 4 

21 bs cÉGk²i Dîi 

K  Mvgv iwkÄ ‰K aiGbi Zvwor ˆPŒÁ¼K Ziã ‰es Avavb wbiGcÞ 

iwkÄ| 

L  ˆZRwÕ˜q wewKiY Õ¼ZtÕ¹ƒZÆ NUbv| ‰wU wbDwKÑqvm ˆ^GK wbMÆZ 
nq| KLb ˆKvb wbDwKÑqvGmi fvãb NUGe Zv ˆKD ejGZ cvGi bv| 

evwnÅK ˆKvGbv Pvc, Zvc, Zwor I PzÁ¼K ˆÞò ev AbÅ ˆKvGbv ˆÞò 
‰B iwkÄ wbMÆgb e®¬ ev nËvm e†w«¬ NUvGZ cvGi bv| ZvB ‰GK cÉK‡wZ 

wbqw¯¨Z ejv nq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  fvix ˆgŒj ˆ^GK ˆZRwÕ˜q iwkÄ wbMÆZ nevi dGj ˆgŒj Kx 
cwieZÆb NGU? Kx Kx iwkÄ wbMÆZ nq?  

N  Mvgv iwkÄ mÁ¼G®¬ AvGjvPbv Ki| 

cÉk²22 eZÆgvb mfÅZv AGbKvsGk Z^Å I ˆhvMvGhvM cÉhywÚ «¼viv 

wbqw¯¨Z| Z^Å I ˆhvMvGhvM cÉhywÚ mÁ·ƒYÆi…Gc wbfÆi KGi BGjKUÇwbÝ 
wewf®² h¯¨cvwZ I ˆKŒkGji Dci| ZrgGaÅ meGPGq DGÍÏLGhvMÅ 
nGœQ “AvBwm wPcm”| AvaywbK “AvBwm wPcm” weµÏe ‰GbGQ, 
w`GqGQ myGhvM-myweav I Avivg-AvGqm| 

wkLbdj-5 I 7 [PëMÉvg wmwU KGcÆvGikb Av¯¦twe`Åvjq, PëMÉvg] 

K. IC ‰i cƒYÆi…c wjL| 1 
L. “p-n” Rskb WvGqvW eÅvLÅv KGiv| 2 
M. Z^Å I ˆhvMvGhvM mÁ·wKÆZ h¯¨cvwZi KvhÆKi eÅenvi eYÆbv 

KGiv| 3 
N. DóxcGKi ˆkl DwÚwUi hywÚ wbfÆi AvGjvPbv KGiv| 4 

22 bs cÉGk²i Dîi 

K  IC ‰i cƒYÆi…c "Integrated circuit". A 

L  `ywU AaÆ-cwievnxi mg®¼Gq MwVZ nq eGj p-n RskbGK WvGqvW 
ejv nq| ‰KwU p-UvBc I ‰KwU n-UvBc AaÆ-cwievnxi mg®¼Gq p-

n Rskb MwVZ nq| A 
 mycvi wUc&m: cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  Z^Å I ˆhvMvGhvM mÁ·wKÆZ wKQy h¯¨cvwZ Kx Kx? 

N  AvaywbK BGjKUÇwbGÝ AvBwm wPcm ‰i Ae`vb Kx Kx? 
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cÉk²23 ˆiwWI, ˆUwjwfkb I ˆUwjGdvb kõ ˆcÉiGYi RbÅ kõGK 
Zwor msGKGZ i…cv¯¦i Kiv nq| ‰es MÉvnK hG¯¨ Zwor msGKZGK 
kGõ i…cv¯¦i Kiv nq| ‰Qvov kõGK cvVvGbv I MÉnY mÁ¿e nGZv bv| 
cÉGZÅK ˆcÉiK ˆÕ¡kGb DcÕ©vcK ‰KwU hG¯¨i mvgGb K^v eGjb, 
h¯¨wU K^v ev kõGK Zwor msGKGZ i…cv¯¦i KGi| cÉwZwU MÉvnK hG¯¨ 
‰KwU h¯¨ ^vGK hv Zwor msGKZGK kGõ i…cv¯¦i KGi, dGj Avgiv 
kõ ÷bGZ cvB| wkLbdj-7 

K. DóxcGK DwÍÏwLZ h¯¨«¼Gqi bvg Kx? 1 

L. ˆUwjwfkGb BGjKUÇb Mvb wKfvGe KvR KGi? 2 

M. DóxcK Abyhvqx ˆUwjGdvGb kõ ˆcÉiGYi RbÅ kõGK 
KxfvGe Zwor msGKGZ i…cv¯¦i KGi Zv Avevi kGõi 
i…cv¯¦i Kiv nq?  3 

N. DóxcGK DwÍÏwLZ h¯¨«¼Gqi KvhÆKvwiZv Zzjbv Ki| 4 
23 bs cÉGk²i Dîi 

K  DóxcGK DwÍÏwLZ h¯¨«¼q nGjv gvBGKÌvGdvb I Õ·xKvi| 

L  wUwfi wcKPvi wUDGei wcQGbi cÉv ¦̄ BGjKUÇb Mvb mshyÚ 
^vGK| wfwWI msGKZ MÉnGYi ci BGjKUÇbMvb myBGqi bÅvq mi‚ 
BGjKUÇb Mvb ˆ^GK| wUwfi c`Ævi cÉwZcÉf dmdGi BGjKUÇb Mvb 
ˆ^GK hLb BGjKUÇb exg ‰Gm cGo ZLb ‰GZ AvGjvK SjGKi 
m†wÓ¡ nq| ‰ Dä¾j I Abyä¾j AvGjvK we±`yi mg¯¼qB wUwfi c`Ævq 
Dä¾j I Abyä¾j AvGjvK we± ỳ I SjGKi m†wÓ¡ nq| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 
Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe- 

M  ˆUwjGdvGbi gvaÅGg kõ ˆcÉiGYi ˆKŒkj eYÆbv Ki| 

N  gvBGKÌvGdvb I Õ·xKvGii KvhÆKvixZv Zzjbv Ki| 

cÉk²24 AvwZGKi eo fvB `xNÆw`b aGi ‰KwU cÉvBGfU dvGgÆ 
KwÁ·DUvi AcvGiUi wnGmGe KvR KGib| dGj `xNÆÞY KwÁ·DUvGi 
KvR KiGZ nq| ‰ KviGY AvwZGKi fvBGqi wewf®² Õ¼vÕ©Å mgmÅvi 
m†wÓ¡ nGqGQ| AvwZGKi fvB ‰KRb WvÚvi ˆ`LvGbvi ci WvÚvi 
ejGjb ˆh, ‘`xNÆw`b I `xNÆÞY KwÁ·DUvGii KvR Kivi dGj 
Avcbvi ‰ Õ¼vÕ©Å mgmÅvi m†wÓ¡ nGqGQ|’ wkLbdj-9 

K. p-n Rskb WvGqvW Kx? 1 
L. ˆZRwÕ˜q ˆgŒGji AaÆvqy ejGZ Kx eyS? 2 
M. DóxcGKi AvGjvGK AvwZGKi fvBGqi Kx Kx Õ¼vÕ©Å 

mgmÅvi m†wÓ¡ nGqGQ Zv AvGjvPbv Ki| 3 
N. ˆKvb ˆKvb aiGbi mZKÆZv AejÁ¼b KiGj AvwZGKi 

fvBGqi Õ¼vÕ©Å mgmÅv nGZv bv Zv weGkÏlY Ki| 4 

24 bs cÉGk²i Dîi 

K  hw` p-UvBc c`vG^Æi mvG^ n-UvBc AaÆcwievnxi ˆRvov jvMvGbv 
nq ZvnGj ‰KwU AwZ cÉGqvRbxq wWfvBm ŠZwi nq hvGK p-n Rskb 
eGj| 

L  ‰KwU ˆZRwÕ˜q ˆgŒGji ˆKvb cigvYywU KLb ÞqcÉvµ¦ nq Zv 
Avgiv ejGZ cvwi bv| wK §̄ KZàGjv cigvYy ˆKvb mgGq ÞqcÉvµ¦ 
nGe Zv Avgiv wnmve KGi ˆei KiGZ cvwi| cigvYyi Þq weGePbvi 
RbÅ ‰K àœQ cigvYy weGePbv Kiv nq| ˆh mgGq ˆKvGbv ˆZRwÕ˜q 
c`vG^Æi ˆgvU cigvYyi wVK AGaÆK cwigvY ÞqcÉvµ¦ nq ZvGK H 
c`vG^Æi AaÆvqy eGj| 

mycvi wUcm& : cÉGqvM I DœPZi `ÞZvi cÉGk²i DîGii RGbÅ 

Abyi…c ˆh cÉGk²i DîiwU Rvbv ^vKGZ nGe  

M  `xNÆÞY KwÁ·DUvGi KvR KiGj wK wK mgmÅvi m†wÓ¡ nGZ cvGi 
AvGjvPbv Ki| 

N  ˆKvb ˆKvb mZKÆZv AejÁ¼b KiGj KwÁ·DUvi wfkb wmbGWÈvg 
iÞv cvIqv hvGe Zv AvGjvPbv Ki| 
 

 AbykxjGbi RbÅ AviI cÉk²² 

cÉk²25 ˆkjx ‰KwU kwcs ˆm´ŸvGi ˆXvKvi mgq Zvi eÅvMwU ‰KwU 

ˆgwkGbi gGaÅ w`Gq cvVvGbv nGjv| ˆm jÞÅ Kij c Æ̀vq Zvi eÅvGMi 
‰KwU Qwe ‰es eÅvGMi wfZGi gv^vq eÅen†Z avZe wKÑGci Aeqe ˆ`Lv 
hvGœQ| ˆgwkGbi MvGq ˆjLv ÞwZKi iwkÄ hvi Ziã Š`NÆÅ 10–10m ‰i 
KvQvKvwQ| wkLbdj-2 

K. mgw®¼Z eZÆbx Kx? 1 
L. ˆZRwÕ˜q ˆgŒGji AaÆvqy eÅvLÅv Ki| 2 
M. DóxcGKi iwkÄwUi KÁ·vâ KZ?  3 
N. wPwKrmv weævGb ‰ iwkÄwUi eÅenvi KZUv ài‚Z½cƒYÆ 

weGkÏlY Ki| 4 

cÉk²26  

 
p  | n

 1bs
   

p  | n | p

 2bs
  

wkLbdj-5 
K. UÇvGqvW AvweÓ•vi KGib ˆK? 1 
L. AfÅ¯¦ixY ˆiwWIG^ivwc KxfvGe ˆ`Iqv nq? 2 
M. 1bs wPGòi eÕ§wU KxfvGe ˆiKwU dvqvi wnmvGe eÅen†Z nq? 3 
N. 2bs wPGòi eÕ§wU eZÆbxi msGKZGK cÉfvweZ KiGZ cvGi’-

DwÚwU weGkÏlY Ki| 4 

cÉk²27 

 
 

 
wkLbdj-4 

K. ˆZRwÕ˜q ˆgŒGji AaÆvqy Kx? 1 
L. wmwjKGbi cwievnKZ½ KxfvGe evovGbv hvq? 2 
M. C wWfvBmwU KxfvGe kõ kwÚGK Zwor kwÚGZ i‚cv¯¦wiZ 

KGi? 3 
N. A I B wPGò cÉ`wkÆZ msGKZ `y’ˆUvi myweav Amyweav 

chÆvGjvPbv KGi ˆKvbwUi MÉnYGhvMÅZv ˆewk ˆZvgvi 
gZvgZ `vI| 4 

cÉk²28  
 n p 

(i) 

E 
C 

B 
(ii)  

wkLbdj-5 

K. AaÆvqy KvGK eGj? 1 
L. pn RvskbGK Kx eGj ‰es ˆKb eGj? 2 
M. (ii) bs wPòwU  p  n  p UÇvbwRÕ¡i weGkÏlY KGiv| 3 
N. AvBwm Kx ‰es ‰i ài‚Z½ weGkÏlY KGiv| 4 

(B) (A) (C) 
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wb‡R‡K hvPvB Kwi 

 
 

 c`v^Æweævb  welq ˆKvW : 1 3 6 

 mgq: 25 wgwbU   m†Rbkxj eüwbeÆvPwb cÉk²  gvb-25 

1. ˆKvb ˆZRwÕ˜q ˆgŒGj 8,00,000wU cigvYy 
AvGQ| ˆgŒjwUi AaÆvqy 100 eQi| 

cigvYyàGjv ÞqcÉvµ¦ nGq 2,00,000 wU 
cigvYyGZ cwiYZ nGZ KZ mgq jvMGe? 

 K 300 eQi 
 L 200 eQi 
 M 150 eQi 
 N 50 eQi  

2. WvGqvW ‰i ˆÞGò ‰wU 

 K ˆiKwUdvqvi wnGmGe KvR KGi 
 L wdDR wnGmGe KvR KGi 
 M wewf®² h¯¨cvwZ wbivc` ivGL 

 N weeaÆK wnGmGe KvR KGi  
3. ˆKvbwUi ˆeM AvGjvi ˆeGMi 50%? 

 K  iwkÄ 
 L  iwkÄ 
 M  iwkÄ 
 N X iwkÄ  
4. Zwor eZÆbxGZ WvGqvW wK wnGmGe eÅen†Z 

nq? 

 K UÇv´ÖwRÕ¡i 
 L ˆiKwUdvqvi 
 M AÅvgwµÏdvqvi 
 N UÇv´Ödigvi  
5. Zvcgvòv e†w«¬i mvG^ AaÆ-cwievnxi 

cwievnKZ½ 

 K e†w«¬ cvq 
 L nËvm cvq 
 M AcwiewZÆZ ^vGK 
 N e†w«¬ I nËvm DfqB nq  
6. iébiwkÄi Ziã‹`NÆÅ KZ KÌGgi?  
 K 10 m 

 L 1m 
 M 106m 

 N 1010m  
7. ˆKvb ˆZRwÕ˜q ˆgŒGji AaÆvqy 10 eQi| ‰i 

cigvYy ÞqcÉvµ¦ nGq ‰K AÓ¡gvsGk cwiYZ 
nGZ KZ mgq jvMGe? 

 K 20 eQi 
 L 30 eQi 
 M 40 eQi  
 N 50 eQi   
8. ˆnbix ˆeGKGij ˆKvb ˆ`Gki weævbx?  

 K hyÚivÓ¡Ç 
 L BUvwj 
 M divmx 

 N RvgÆvbx  

9. ˆUwjwfkGbi ÞgZv mvaviYZ 
 K 11-30 W 
 L 65-75 W 
 M 60-70 W 
 N 70-80 W  
10. wbGPi ˆKvbwU mnR jfÅ eÅenvi nq? 
 K ‰Ý-ˆi 
 L Avjdv-ˆi  
 M weUv-ˆi 
 N Mvgv-ˆi  
11. wbGPi ˆKvbwU chÆvqe†î msGKZ ˆK 

AchÆvqe†î msGKGZ i…cv¯¦i KGi|   
 K ˆiKwUdvqvi  
 L UÇv´ÖdgÆvi  
 M UÇv´ÖwRÕ¡i  
 N ˆRbvGiUi  
12.  ˆKvb ˆgŒjwU ˆZRwÕ˜qZv agÆ cÉ`kÆb KGi? 
 K ˆiwWqvg L ˆcvGjvwbqvg 
 M ˆ^vwiqvg N meàGjv  
13. ‰KwU ˆgŒGji AaÆvqy 3 hour, ‰i wZb 

PZz^Ævsk Þq nGZ KZ mgq jvMGe? 
 K 6h L 9h 
 M 12 h N 3h  
14. KZ mvGj ˆUwjGdvb AvweÓ•vi nq? 
 K 1975 L 1875 
 M 1935 N 1835  
15. ‰KwU ˆZRwÕ˜q ˆgŒGji AaÆvqy 200 eQi| 

ˆgŒjwUi 75% Þq nGZ KZ eQi jvMGe?  
 K 150 L 300 
 M 400 N 450  
16. mgw®¼Z eZÆbx KZ mvGj AvweÓ•‡Z nq? 
 K 1842 

 L 1896 
 M 1930 
 N 1960  
17. wbGPi ˆKvbwU BbcyU wWfvBm? 
 K Kx ˆevWÆ 
 L wcÉ´Ÿvi 
 M CPU 

 N gwbUi  
18. n-p-n UÇvbwRÕ¡Gi KqwU Rskb ^vGK? 
 K 1 wU 
 L 2 wU 
 M 3 wU 
 N 4 wU  
19. ˆKvevÎŸ-60 AvBGmvGUvc ˆ^GK ˆKvb& iwkÄ 

wbMÆZ nq? 
 K Avjdv 
 L weUv 
 M Mvgv 
 N AwZGeàwb  

20. ˆKvbwUi gGaÅ gyÚ BGjKUÇb ^vGK bv? 

 K cwievnx 

 L Acwievnx 

 M AaÆcwievnx 

 N mycwievnx  

21. KwÁ·DUvGii wÕ˜b ev c`ÆvwU ˆPvL ˆ^GK 

KZ `ƒGi ^vKv DwPZ? 

 K 20-30 ˆm.wg. 

 L 30-40 ˆm.wg.  

 M 50-60 ˆm.wg.  

  N 70-80 ˆm.wg.   

wbGPi DóxcKwU co 22 I 23 bs cÉGk²i Dîi 
`vI: 
wmwóK ˆek wKQyw`b aGi ˆdmeyGK Zvi e®¬yG`i 
mvG^ PÅvU ev Avjvc KiGQ ‰es ‰fvGe 
mvgvwRK ˆhvMvGhvGMi welqwU wUwKGq ˆiGLGQ| 
22. wmwóK gƒjZ wbGPi ˆKvbwU eÅenvi KGi? 

 K ˆeZvi h¯¨ L dÅvÝ 

 M B´ŸviGbU N wUwf KvWÆ 

23. DcGivÚ ˆhvMvGhvM eÅeÕ©vq  

 i. AcwUKÅvj dvBevi eÅenvi Kiv nq 

 ii. Reve ˆcGZ KgcGÞ 2/1 w`b AGcÞv 

KiGZ nq 

 iii. Aciva cÉeYZv e†w«¬i mÁ¿vebv AvGQ   

 wbGPi ˆKvbwU mwVK? 

 K i I ii  L i I iii 

 M ii I iii N i, ii I iii 

24. ˆZRwÕ˜qZv ‰KwU 

 i.  wbDwKÑq NUbv 

 ii. cvigvYweK NUbv 

 iii. Õ¼ZtÕ¹„ZÆ NUbv 

 wbGPi ˆKvbwU mwVK?  

 K i I ii 

 L i I iii 

 M ii I iii 

 N i, ii I iii   

25. weUv KYvi ˆÞGò 

 i.  fi 9.11  1031 kg 

 ii. ˆf`b ÞgZv Avjdv KYvi ˆf`b  

  ÞgZv ˆ^GK ˆewk 

 iii. weUv KYv MÅvGm cÉPzi Avqbvqb NUvq 

 wbGPi ˆKvbwU mwVK?   
 K i  
 L ii I iii 

 M i I iii 

 N i, ii I iii 
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 c`v^Æweævb  welq ˆKvW : 1 3 6 

mgq: 2 N¥Ÿv 35 wgwbU   m†Rbkxj iPbvgƒjK cÉk²  gvb-50 

1. ˆiwWI, ˆUwjwfkb, ˆdvb, dÅvÝ, KwÁ·DUvi, KÅvGgiv, Nwo BZÅvw` 

mKj wWfvBm BGjKUÇwbGÝi Ae`vb|  

K. AaÆvqy Kx? 1 

L. wPGòi mvnvGhÅ ‰KwU wWwRUvj msGKZ eÅvLÅv Ki| 2 

M. pn Rvskb WvGqvGWi MVb eÅvLÅv Ki|  3 

N. mgw®¼Z eZÆbx BGjKUÇwbÝ RMGZ weivU f„wgKv ˆiGLGQ AvGjvPbv 

Ki| 4 

2. DóxcKwU chÆGeÞY KGiv ‰es wbGPi cÉk²àGjvi Dîi `vI| 

 

wPGò ‰KwU eZÆbxGZ PN Rvskb WvGqvGWi msGhvM ˆ`LvGbv nGjv|  

K. ˆeGKGij KvGK eGj? 1 

L. ˆZRwÕ˜qZv ‰KwU Õ¼ZtÕ¹„ZÆ cÉwKÌqv eÅvLÅv KGiv| 2 

M. DóxcGKi eZÆbxwU eÅenvGi AC ˆK DC Zwor cÉevGn i…cv¯¦i KZUv 

KvhÆKi eGj Zzwg gGb KGiv eÅvLÅv KGiv| 3 

N. DóxcGKi eZÆbxGZ eÅen†Z ˆKvGli w`K cwieZÆGb Zwor cÉevGni 

AvPiY weGkÏlY KGiv| 4 

3. ˆQvU nGq AvmGQ c†w^ex, Avgiv evm KiwQ ˆ™Ïvevj wfGjGR| Z^Å I 

ˆhvMvGhvM cÉhywÚ c†w^exi mKj gvbylGK KvhÆKi I `ÞZvi mvG^ mshyÚ 

KGiGQ| ˆhvMvGhvGMi cÉavb evnbàGjv nGœQ ˆUwjwfkb, ˆiwWI ‰es 

ˆUwjGdvb| 

K. ˆhvMvGhvM h¯¨ KvGK eGj? 1 

L. KxfvGe ˆUwjGdvb KvR KGi eÅvLÅv KGiv| 2 

M. KxfvGe ˆiwWI ˆÕ¡kb wbw Æ̀Ó¡ KÁ·vGâi msGKZ mçvjb KGi ‰es Zv 

MÉvnGKi wbKU ˆcŒuQvq, wPòmn eÅvLÅv KGiv|  3 

N. ˆhvMvGhvGMi h¯¨ wnmvGe ˆUwjwfkb I ˆiwWIi KvhÆKvwiZv weGkÏlY I 

Zzjbv KGiv|  4 

4. wbGPi DóxcKwU jÞÅ Ki ‰es cÉk²àGjvi Dîi `vI : 

p n  p n p 

1bs  2bs 

K. AaÆcwievnx Kx? 1 

L. WvGqvW Kx KvR KGi? 2 

M. 1bs eÕ§wU eZÆbxGK KxfvGe Rectify KGi?  3 

N. 2bs eÕ§wU eZÆbxi msGKZGK cÉfvweZ KGi wKbv gZvgZ `vI|  4 

5.  

 

p 
n 

n 
p 

p 
 

K. mgw®¼Z eZÆbx Kx?  1 

L. MvgviwkÄ ‰K aiGbi Zvwor ˆPŒÁ¼K Ziã eÅvLÅv KGiv| 2 

M. ‘K’ bs wPGòi wWfvBmwU KxfvGe ‰KgyLxKviK wnGmGe KvR KGi@ 

eÅvLÅv Ki|  3 

N. wPò ‘L’ ‰ wWfvBmwU ‰KwU Dîg weeaÆK@ DwÚwU weGkÏlY Ki|  4 

6. ˆZRwÕ˜q c`v^Æ nGZ AbeiZ Avjdv, weUv, Mvgv iwkÄ wbMÆZ nq| ‰ 

wbMÆgGbi KviGY Zviv AbÅ ˆgŒGj i…cv¯¦wiZ nq|  

K. ‰bvjM msGKZ KvGK eGj? 1 

L. ˆZRwÕ˜q ˆgŒGji AaÆvqy ejGZ Kx ˆevS eÅvLÅv KGiv| 2 

M. ˆiwWqvGgi AaÆvqy 3.82 w`b nGj ‰i ˆgvU cigvYyi wZb-PZz^Ævsk Þq 

nGZ KZ mgq jvMGe? 3 

N. gvbe RxeGb ‰B iwkÄmgƒGni cÉfve eÅvLÅv KGiv| 4 

7. Õ•zGji weævb ˆgjvq `kg ˆkÉwYi Qvò iwng ‰KwU AaÆcwievnx 

WvGqvU ŠZix KGi `kÆGKi mvgGb DcÕ©vcb Kij| ˆm Zvi ˆcÉvGRÙ 

DcÕ©vcb Kivi mgq ejj ‰wU ‰gb ‰wU Zwor ˆKŒkj hv ÷ay ‰Kw`GK 

Zwor cÉevni AbygwZ ˆ`q| ‰wU p UvBc ‰es n UvBc AaÆcwievnx 

ciÕ·Gii mvG^ hyÚ Kiv nGj ZvG`i Õ·kÆZGji mg®¼qB nj AaÆcwievnx 

WvGqvU| 

K. p-n Rskb Kx? 1 

L. p-n RskbGK AaÆcwievnx WvGqvW ejv nq ˆKb? 2 

M. p-n RskGbi mÁÃyLx ‰es wegyLx ˆSuvK eÅvLÅv KGiv|  3 

N. AvgvG`i Š`bw±`b RxeGb DÚ h¯¨wUi cÉGqvRbxqZv ‰es ài‚Z½ mÁ·GKÆ 

ˆZvgvi gZvgZ `vI|  4 

8. KwÁ·DUvi nGjv AvaywbK weævGbi ‰KwU AbÅZg AvweÓ•vi| ‰wU 

gvbyGli Zzjbvq AZÅ¯¦ `Ë‚Z MwZGZ wek¼Õ¦Zvmn, AKÑv¯¦fvGe mãwZcƒYÆ I 

wbfzÆjfvGe KvR KGi| ZviciI gvbyGli gwÕ¦GÓ•i ÞgZvi mvG^ ‰i 

ÞgZvi ‰KwU DGÍÏLGhvMÅ cv^ÆKÅ iGqGQ| 

K. gWzGjkb Kx? 1 

L. Avjdv iwkÄi KGqKwU ŠewkÓ¡Å wjL| 2 

M. DóxcGKi h¯¨wUi MVb eYÆbv KGiv| 3 

N. AvgvG`i Š`bw±`b RxebGK Avivg`vqK KiGZ h¯¨wUGK Zzwg KxfvGe 

eÅenvi KiGe? eYÆbv KGiv| 4 
 

m†Rbkxj eüwbeÆvPwbgGWj cÉk²cGòi Dîi 
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