
cwiwPZ ce©

‡gvt iwdKzj Bmjvg

Bb÷ªv±i(bb-‡UK) c`v_© 

†kicyi cwj‡UKwbK Bbw÷wUDU, 

fvZkvjv, †kicyi|

hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯̂cœ †`L I ev¯Í‡e iæcvšÍi

Ki| GUvB †Zvgvi QvÎRxe‡b Av`©k| †gvt iwdKzj Bmjvg

hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii c~Rvix I evnK| †gvt

iwdKzj Bmjvg

‡UK‡bvjwR t- wmwfj, B‡jKwUªK¨vj, 

B‡jKUªwb·, Kw¤úDUvi Ae mvBÝ

welq t wdwR·-1(25912)

ce© t 1g 

wkdU t- 2q

mgq t- 2N›Uv 15wgwbU

ZvwiL t-



hv‡Z GKwU cixÿY Kvh©µg †kl K‡i _vZvq wjL‡Z cvwi|

wdwR·-1 wel‡qi e¨envwiK wel‡q m~Pbv, b¤^i e›Ub, Kv‡Ri

D‡Ïk¨, K¬v‡ki cÖ¯‘wZ I e¨envwiK LvZv wjLb cÖ×wZ BZ¨vw` 

Av‡jvPbv|

AvR‡Ki welq

D‡Ïk¨



m~Pbv t- c`v_©weÁv‡bi cvV¨µg ỳwU As‡k wef³ ZvwË¦K I e¨envwiK| ZvB

cixÿvi w`K †_‡K Gi ¸iæZ¡ †hgb Acwimxg ‡Zgwb Avgv‡`i e¨envwiK Rxe‡bi Gi 

¸iæZ¡ A¯x̂Kvi Kiv hvq bv| c`v_©weÁv‡bi e¨envwiK Køvk ZvwË¡K welqe¯‘ mg~n

nv‡Z Kj‡g cixÿv Kivi mv‡_ mv‡_ Avgv‡`i wkÿv †`q, Kxfv‡e `ÿZvi mv‡_ KvR

m¤úbœ Ki‡Z nq, hvÕ e¨envwiK Rxe‡b cÖwZ c`‡ÿ‡c Avgv‡`i cÖ‡qvRb n‡Z cv‡i| 

`ÿZvi mv‡_ †Kv‡bv KvR m¤úbœ Ki‡Z n‡j Zvi Rb¨ c~e© cÖ ‘̄wZi cÖ‡qvRb|



c`v_©weÁv‡bi wdwR·-1(25912) wel‡q e¨envwi‡Ki

Rb¨ eivÏ _v‡K 25 b¤^i (e¨envwiK LvZv-05+ cixÿY

-15+‡gŠwLK cixÿv-05) 

cixÿY b¤^i-15(ZË¡ wjLb-03+ hš¿cvwZ, cvV †bIqv, 

QK,WvUv I mwbœ‡ek I wnmve-10+ djvdj-02)| 



j¨ve‡iUwi ev M‡elYvMvi n‡jv wkÿv_x©‡`i IqvK©kc ev Kg©kvjv| weÁv‡bi

wewfbœ bxwZi Zvrch© I cÖ‡qvM cÖ`k©‡bi Rb¨ wWRvBbK…Z wewfbœ hš¿cvwZ

e¨env‡ii gva¨‡g wkÿv_x©iv GLv‡b †fŠZ bxwZ mg~n I cixÿY c×wZ

m¤ú‡K© cÖZ¨ÿ Ávb I AwfÁZv jvf K‡i|

e¨envwiK Kv‡Ri D‡Ïk¨ t-



1| ch©‡eÿY I DcvË †iKW© Kivi ˆeÁvwbK c×wZ m¤ú‡K© 

cÖwkÿY jvf|

2| hš¿cvwZ e¨envi I mgš^q Kivi †KŠkj Rvbv|

3| cixÿ‡Yi mxgve×Zv I mvg_ ©̈ m¤ú‡K© Abyaveb|

4| †jLwP‡Îi mvnv‡h¨ †Kv‡bv ˆeÁvwbK Ávb I bxwZ‡K

Dc¯’vc‡bi AwfÁZv AR©b|

e¨envwiK Kv‡Ri mywbw`©ó D‡Ïk¨ n‡jv t-



5| DcvË msMÖn Ges wbf©i‡hvM¨ DËi Kl©Y ev h_v_© m¤úK© wbY©‡qi mvg_©¨

m¤ú‡K© AvZœwek^v‡mi weKvk mvab|

hLb †Kv‡bv wkÿv_x© cixÿvjä DcvË †_‡K dj wnmve Ki‡Z mÿg nq 

Ges †mB dj hw` ÁvZ ev Av`k© d‡ji mv‡_ wg‡j hvq Zvn‡j cixÿY

m¤úv`b m¤ú‡K© wkÿv_x©i AvZœwek^vm †e‡o hvq; d‡j fwel¨‡Z †h †Kv‡bv

cixÿY m¤úv`b Kivi mvg_ ©̈ m¤ú‡K© Zvi wek^vm R‡¤§| 



e¨envwiK Køv‡ki Rb¨ mßv‡n mgq eivÏ 135 wgwbU| GB mg‡q hv‡Z cy‡ivcywi

Kv‡R jvMv‡bv hvq †m Rb¨ e¨envwiK K¬v‡k hvIqvi Av‡M cÖ Í̄yZ n‡q †h‡Z nq| 

K¬v‡k †Kv‡bv cixÿvwU Ki‡Z n‡e Zv AšÍZ GK mßvn Av‡M †R‡b wb‡Z nq| G GK 

mßvn mg‡qi g‡a¨ cov‡kvbv K‡i cixÿvwU m¤ú‡K© aviYv hZUv m¤¢e ¯úó K‡i

†bIqv Avek¨K|

e¨envwiK Køv‡ki Rb¨ c~e© cÖ¯‘wZg~jK welq t-



G R‡b¨ wb‡Pi welq¸‡jv ‡R‡b †bIqv `iKvi|

(K) cixÿ‡Yi ZË¡

(L) cixÿ‡Yi R‡b¨ cÖ‡qvRbxq hš¿cvwZi bvg

(M) cixÿYwU Kxfv‡e m¤úbœ Ki‡Z n‡e ev Kv‡Ri aviv

(N) QK (WvUv)

(O) meB n‡”Q evwoi cÖ¯ÍwZ|



A_©vr cixÿvMv‡i hvIqvi mgq mv‡_ wb‡q †h‡Z n‡e|

(1) e¨envwiK eB| 

(2) e¨envwiK LvZv `ywU: GKwU n‡jv Lmov LvZv ev ivd LvZv Ges AciwU

n‡jv cvKv LvZv ev Av`k© LvZv|

(3) †¯‹j, †cbwmj I ivevi| 

(4) R¨vwgwZ e· (hw` jv‡M)

(5) K¨vjKz‡jUi I QK KvMR| 

e¨envwiK K¬v‡k



1| cixÿ‡Yi Rb¨ cÖ‡qvRbxq hš¿cvwZ nv‡Z wb‡q cixÿ‡Yi Rb¨ wba©vwiZ RvqMvq †h‡Z

n‡e| cixÿvMv‡ii g‡a¨ AKvi‡Y Ny‡i †dwi †eov‡bv wbZvšÍB AevÄbxq| g‡b Ki‡Z n‡e

e¨envwiK K¬v‡k k„•Ljv I wkóvPvi eRvq ivLv myôfv‡e cixÿY m¤úbœ nIqvi c~e©kZ©|

2| cixÿ‡Yi Rb¨ cÖ‡qvRbxq hš¿cvwZ AZ¨šÍ mZK©Zvi mv‡_ e¨envi Ki‡Z n‡e| †`L‡Z 

Lye mvaviY n‡jI c`v_©weÁvb Gi me¸‡jv hš¿cvwZ AZ¨šÍ g~j¨evb| ZvB hš¿cvwZ mZK©Zvi

mv‡_ e¨envi Ki‡Z n‡e| KviY †Kv‡bv hš¿ nvwi‡q †M‡j ev bó n‡q †M‡j †m `vwqZ¡ 

†Zvgvi| ‡Kv‡bv h‡š¿i e¨envi bv eyS‡Z cvi‡j wkÿ‡Ki KvQ †_‡K ey‡S wb‡Z n‡e|

3| cixÿY m¤úwK©Z †Kv‡bv aviYv A¯úó _vK‡j Zv e¨envwiK K¬v‡ki wkÿ‡Ki KvQ †_‡K 

ey‡S wb‡Z n‡e|

K¬v‡k PjvKvwjb cȪ ‘wZ welqK wbqgvewj t-



4| Gici Kv‡Ri aviv ewY©Z wbqgvbyhvqx cixÿvwU m¤úbœ Ki‡Z n‡e| 

cixÿvjä DcvËmg~n ivd LvZvq wj‡L cÖ‡qvRbxq wnmve K‡i djvdj

wbY©q Ki‡Z n‡e|

5| ivd LvZv wkÿK‡K †`wL‡q ¯v̂ÿi wb‡Z n‡e|

6| †h cixÿY m¤ú~Y© n‡q hv‡e †mwU †divi ev cvKv LvZvq wb‡P

Av‡jvwPZ c×wZ Abyhvqx wj‡L cie©Zx K¬v‡k wkÿK‡K †`wL‡q Zvui ¯^vÿi

wb‡e| ïay †h cixÿYwU m¤ú~Y© n‡q‡Q cvKv LvZvq ‡mwUB wjL‡e| A‡b¨i

LvZv †_‡K ev e¨envwiK eB‡q †`Iqv cvV †Kv‡bv µ‡gB cvKvLvZvq

wjL‡e bv|



e¨envwiK LvZvi evg w`‡K Dc‡ii †Kv‡Y cixÿ‡Yi b¤^i wjL‡Z n‡e| 

[ wm‡jevm ev j¨ve‡iUwi‡Z †`Iqv ZvwjKvi A_ev QvÎ/QvÎx †h 

µgvbymv‡i cixÿY m¤úv`b K‡i, †mB µgvbymv‡i cixÿ‡Yi b¤^i w`‡Z

n‡e|

e¨envwiK cvKvLvZv ev Av`k© LvZv †jLvi c×wZ t-

cixÿ‡Yi b¤î



wm‡jevm Abyhvqx cixÿ‡Yi bvg wjL‡Z n‡e|

‡h w`b cixÿvwU m¤úv`b Kiv nq †mw`‡bi ZvwiL cixÿ‡Yi

b¤^‡ii wb‡P wjL‡Z n‡e|

cixÿ‡Yi ZvwiL

cixÿ‡Yi bvg



Z‡Ë¡i ïiæ‡ZB cixÿ‡Yi mvnv‡h¨ †h ivwkwU wbY©q Ki‡Z n‡e Zvi msÁv w`‡Z n‡e| [ 

†hgb †Kv‡bv Zv‡ii cȪ ’‡”Q` †ÿÎdj, †Kv‡bv KwVb c`v‡_©i Av‡cwÿK Zvc, ‰`N¨

cÖmviY ¸YvsK, AeZj `c©‡Yi †dvKvm `~iZ¡ wbY©‡qi mgq cÖ_‡g msÁv w`‡Z n‡e| 

Gi ci cwi‡gq ivwkwUi m~Î ev dig~jv A_©¨v mgxKiYwU wjL‡Z n‡e| †hgb †Kv‡bv

Zv‡ii cȪ ’‡”Q` †ÿÎdj 𝐴 = 𝜋𝑟2 𝑚𝑚2

Gici D³ mgxKi‡Yi e¨eýZ cÖZxK¸‡jv‡K wb‡`©k Ki‡Q Zv wjL‡Z n‡e|

‡hgb DcwiD³ mgxKiY D or L=M+V×𝑉𝑐 − (±e)
e¨vm ev †`N¨© = cÖavb †¯‹j cvV + fvwY©qvi mgcvZb × fvwY©qvi aªæe − [±hvwš¿K

ÎæwU]

4| cixÿ‡Yi ZË¡ t-



cixÿvwU m¤úv`‡bi R‡Y¨ †h mg¯Í hš¿ I wRwbmc‡Îi cÖ‡qvRb Zvi

GKUv ZvwjKv GLv‡b w`‡Z n‡e| 

5| hš¿cvvwZ t-

Kv‡Ri aviv Kxfv‡e wjL‡Z n‡e Zv ïiæ Kivi Av‡M cwigv‡Yi mgq Kx 

ai‡Yi ÎæwU D™¢e n‡Z cv‡i †m m¤ú‡K© GKUz aviYv †`Iqv `iKvi| 

6| Kv‡Ri aviv t-



(K) †h hš¿ e¨envi Ki‡Z n‡e Zvi ÿz`ªZg N‡ii gvb KZ †`‡L wb‡Z n‡e| †hgb

ø̄vBW K¨vwjcv‡m©i †ÿ‡Î cÖavb †¯‹‡ji ÿz`ªZg GK N‡ii gvb, Avevi _v‡gv©wgUv‡ii

ÿz`ªZg GK N‡ii gvb BZ¨vw`|

(L) Gevi †h hš¿wU e¨venvi Ki‡Z n‡e Zvi †Kv‡bv aªæe _vK‡j Zv wbY©q Ki‡Z n‡e| 

‡hgb ø̄vBW K¨vwjcv‡m©i †ÿ‡Î fvwY©qvi aªæe; ¯Œz †MR ev †ù‡ivwgUv‡ii †ÿ‡Î jwNô

aªeK BZ¨vw`|

(M) cwi‡ek msµvšÍ ch©‡eÿY †hgb †Kv‡bv e ‘̄i Av‡cwÿK ¸iæZ¡ wbY©‡qi mgq

cixÿvMv‡i ZvcgvÎv Ges †mB ZvcgvÎvq cvwbi Av‡cwÿK ¸iæZ¡ Rvb‡Z n‡e|

(N) ÎæwU h‡š¿ †Kv‡bv hvwš¿K ÎæwU _vK‡j Zv wbqg Abyhvqx wbY©q Ki‡Z n‡e|

ch©‡eÿY I mwbœ‡ekb



ZË¡vbymv‡i †h mKj ivwk wbY©q Ki‡Z n‡e hš¿cvwZi mvnv‡h¨ †m 

¸‡jvi cvV wbY©q Ki‡Z n‡e| †hgb mij †`vj‡Ki mvnv‡h¨ Gi gvb

wbY©q Ki‡Z n‡e Avgv‡`i‡K †`vj‡Ki Kvh©Ki ˆ`N ©̈ I †`vjbKvj

wbY©q Ki‡Z n‡e| Kvh©Ki ˆ`N ©̈ wbY©‡qi R‡b¨ cÖ_‡g e‡ji e¨vmva© I 

myZvi ˆ`N¨ wbY©q Ki‡Z n‡e Ges c‡i †`vjbKvj wbY©q Ki‡Z n‡e|

cvV wbY©q

cÖ‡Z¨K ivwki R‡b¨ †Uwej ev QK Ki‡Z n‡e|

QK ev †Uwej



(K) Dc‡i †_‡K wb‡P ch©‡eÿY msL¨v |

(L) Wvb †_‡K ev‡g ivwk cwigv‡Yi cÖ‡qvRbxq GKKmn cÖ‡Z¨K Kjv‡gi wk‡ivbvg|

Zv‡ii cȪ ’‡”Q` Gi e¨vm wbY©q t-

ch©‡e

ÿY

msL¨v

cÖavb †¯‹j 

cvV

fvwY©qvi

mgcvZb

fvwY©qvi

aªæeK

fvwY©qvi †¯‹j 

cvV

AvcvZ

e¨vm

Mo AvcvZ

e¨vm

hvwš¿K

ÎæwU

cÖK…Z e¨vm

1

2

3

QK ev †Uwej Kivi wbqg



GLb cÖvß DcvËmg~n m~‡Î ewm‡q cÖ‡qvRbxq wnmv‡ei mvnv‡h¨

djvdj wbY©q Ki‡Z n‡e| wnmve me mgq cvKv LvZv evg w`‡Ki

mv`v cvZvq Ki‡Z n‡e| wnmve Kivi Av‡M wb‡Pi welq KqwU

m¤ú‡K© aviYv my¯úó nIqv `iKvi|  

cÖ`Ë bgybv wbY©‡qi gvb n‡jv - GKK _vK‡j Zv-mn wjL‡Z n‡e|

djvdj

9| wnmve



cixÿ‡Yi f‚‡ji Drm I Zvi cÖwZKvi wjL‡Z n‡e|

mZK©Zv



cixÿ‡Y cÖvß djvd‡ji Dci Av‡jvPbv Kiv cÖ‡qvRb| ‡hgb ¯øvBW

K¨vwjcv‡m©i mvnv‡h¨ †Kv‡bv ˆ`N¨ wbY©q Ges Zvi mZ¨Zv hvPvB cixÿv hw` 

`yfv‡e wbYx©Z djvd‡ji g‡a¨ cv_©K¨ Lye †ewk nq Zvn‡j G cv_©K¨ nIqvi

KviY Av‡jvPbv Ki‡Z n‡e|

Av‡jvPbv 



e¨envwiK welq mg~n ¸‡jv

1| fvwb©qvi K¨vwjcv‡m©i mvnv‡h¨ m~ÿªfv‡e GKwU e¯‘i (`‡Ûi) e¨vm ev cvk̂©‡`k Gi cwigvY wbY©q Ki|

2|  ¯Œz -M‡Ri mvnv‡h¨ GKwU Zv‡ii cȪ ’‡”Q‡`i †ÿÎdj wbY©q Ki| 

3| †ù‡ivwgUv‡ii mvnv‡h¨ GKwU KvP †cø‡Ui cyiæZ¡ wbY©q|

4| †dvm© †ev‡W©i mvnv‡h¨ e‡ji mvgvšÍwi‡Ki m~‡Îi h_v_©Zv cÖgvY Ki|

5| mij †`vj‡Ki mvnv‡h¨ AwfKl©R Z¡iY Gi gvb wbY©q Ges MÖvd A¼b Ki‡Z n‡e| 

6| w¯’Z Nl©Y ¸Yv¼ wbY©qKiY|

7| mvwj©i h‡š¿i mvnv‡h¨ w÷‡ji Zv‡ii Bqs Gi ¸Yv¼ wbY©q Ki|

8| D`w¯’wZ wbw³i mvnv‡h¨ fvix I KwVb Ges cvwb‡Z A`ªeYxq e¯‘i Av‡cwÿK ¸iæZ¡ wbY©q|

9| Av‡cwÿK ¸iæZ¡ gvcK †evZ‡ji mvnv‡h¨ †Kv‡bv Zi‡ji Av‡cwÿK ¸iæZ¡ wbY©q|

10| Abybv` evqy¯Í¤¢ c×wZ‡Z k‡ãi †eM wbY©q|
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¯øvBW K¨vwjcv‡m©i cÖavb †¯‹j, fvwb©qv †¯‹j m¤ú‡K© Ávbjvf, 

fvwY©qvi aªæeK Ges †Kvb e¯‘i ˆ`N ©̈ wbLyuZfv‡e wbY©q|

fvwb©qvi K¨vwjcv‡m©i mvnv‡h¨ m~ÿªfv‡e GKwU e ‘̄i

(`‡Ûi) e¨vm ev cvk^©‡`k Gi cwigvY wbY©q Ki|

cwiÿvi bvg

D‡Ïk¨



†Kv‡bv `‡Ûi `yB cÖv‡šÍi ga¨eZx© ˆiwLK `~iZ¡‡K H `‡Ûi ˆ`N¨© e‡j| hw` 

cÖavb †¯‹j cvV M †mwg nq Ges fvwY©qvi †¯‹j cvV V nq|

Z‡e, AvcvZ ˆ`N ©̈, L = M+V× 𝐾 [GLv‡b 𝐾 = fvwY©qvi aªæeK 𝑉𝑐 ] 

`ÛwUi cªK…Z ˆ`N ©̈ = (cÖavb †¯‹j cvV + fvwY©qvi †¯‹j cvV × fvwY©qvi aªæeK) 

- (± hvwš¿K ÎæwU)

∴ `ÛwUi cªK…Z ˆ`N ©̈ = M+V× 𝐾 − (±𝑋)

g~jZË¡ 



fvwY©qvi K¨vwjcvm

cixÿYxq `Û 

hš¿cvwZ





1| cÖ_‡g cÖavb †¯‹‡ji ÿz`ªZg fv‡Mi gvb †ei Ki‡Z n‡e|

fvwY©qvi aªæeK = 

cÖavb †¯‹‡ji ÿz`ªZg GK N‡ii gvb

fvwY©qvi ‡¯‹‡ji †gvU fvM msL¨v

2| cÖ_‡g fvwY©qvi †¯‹‡ji k~b¨ `v‡Mi mv‡_ cÖavb †¯‹‡ji k~b¨ `vM wgjv‡Z n‡e| hw` 

wg‡j hvq Zvn‡j hš¿wUi hvwš¿K ÎæwU †bB Avi hw` bv wg‡j Zvn‡j hvwš¿K ÎæwU †ei

Ki‡Z n‡e| 

3| cixÿYxq `ÛwU ø̄vBW K¨vwjcv‡m©i `yB †Pvqv‡ji gv‡S ’̄vcb Ki‡Z n‡e Ges

‡Pvqvj `ywU‡K e ‘̄i `yB cÖv‡šÍi mv‡_ ¯úk© Ki‡Z n‡e| G Ae ’̄vq fvwY©qvi †¯‹‡ji k~b¨

`vM cÖavb †¯‹‡ji †h `vM AwZµvšÍ K‡i, †m `v‡Mi cvV wbY©q Ki‡Z n‡e, hv cÖavb

†¯‹‡ji cvV M wb‡`©k K‡i|

Kvh©c×wZ





4| G Ae¯’vq fvwY©qv‡ii †Kvb `vM cªavb †¯‹‡ji †h †Kvb `v‡Mi mv‡_ mwVKfv‡e

wg‡j hvq, Zv wbY©q Ki‡Z n‡e| GUv n‡e fvwY©qvi mgcvZb, hv V cvV wb‡`©k 

K‡i|

5| GLb fvwY©qv‡ii mgcvZb‡K fvwY©qvi aªæeK 𝑉𝑐 w`‡q ¸Y K‡i fvwY©qvi †¯‹‡ji 

cvV F wbY©q Ki‡Z n‡e| 

6| cÖavb †¯‹‡ji cvV M I fvwY©qvi †¯‹‡ji cvV F †hvM K‡i AvcvZ ˆ`N¨© L wbY©q

Ki‡Z n‡e| 

7| hvwš¿K ÎæwU hw` abvZ¡K nq, Z‡e AvcvZ ˆ`N¨© n‡Z we‡qvM Ki‡Z n‡e| hvwš¿K

ÎæwU hw` FbvZ¡K nq, Z‡e AvcvZ ˆ`N¨©i †hvM Ki‡Z n‡e| Gfv‡e `ÛwUi cÖK…Z 

ˆ`N¨© L wbY©q Ki‡Z n‡e|

8| Gfv‡e `ÛwU GKUz Dc‡i wb‡P ewm‡q wZb evi cvV wb‡q Zv‡`i cÖK…Z ˆ`N¨© Gi 

Mo gvb L †ei Ki‡Z n‡e|



fvwY©qvi †¯‹‡ji ÿz`ªZg GK N‡ii gvb = 1 wgwg

fvwY©qvi †¯‹‡ji †gvU fvM Ni msL¨v = 10

fvwY©qvi aªæeK 𝑉𝑐 = 

1𝑚𝑚

10
= 0.1 wgwg

GLv‡b fvwY©qvi k~b¨ cÖavb †¯‹‡ji Wvb w`‡K Av‡Q Ges fvwY©qvi 1 Ni cÖavb

†¯‹‡ji GKUv `v‡Mi mv‡_ wg‡j †M‡Q | 

fvwY©qvi ÎæwU = (1× 0.1) = 0.1𝑚𝑚
mvaviYZ fvwY©qvi †¯‹‡ji n N‡ii gvb cÖavb †¯‹‡ji (n - 1) N‡ii gv‡bi mgvb|

fvwY©qvi aªæeK †ei Kivi wbqg



awi, cÖavb †¯‹‡ji †QvU GK N‡ii gvb x GKK

Z‡e fvwY©qvi †¯‹‡ji n Ni = cÖavb †¯‹‡ji (n-1) Ni = x GKK |

Z‡e fvwY©qvi †¯‹‡ji 1 Ni = cÖavb †¯‹‡ji  

(n−1)
𝑛

Ni =

(n−1)
𝑛

×x GKK |

fvwY©qvi aªæeK = cÖavb †¯‹‡ji †QvU GK Ni - fvwY©qvi †¯‹‡ji †QvU GK Ni 

=  x-
(n−1)
𝑛

× x =
x
𝑛

A_v©r fvwY©qvi aªeK 𝑉𝑐 = 

x
𝑛

D`vniY t- hw` cÖavb †¯‹‡ji 1 N‡ii gvb 1mm nq Ges fvwY©qvi Gi Ni fvM msL¨v 10

nq Z‡e fvwY©qvi aªæeK 𝑉𝑐 = 

1𝑚𝑚

10
= 0.1 wgwg = 0.1 ‡mwg



djvdj t- `ÛwUi cÖK…Z ˆ`N ©̈ L = †mwg|

ch©‡eÿY

msL¨v

cÖavb

†¯‹j 

cvV M

†mwg

fvwY©qv‡ii

†¯‹j cvV V

‡gvU cvV

(M+F)

†mwg

hvwš¿K

ÎæwU

=X

†mwg

Mo 

ˆ`N¨© 

L 
†mwg

cÖK…Z  

ˆ`N¨©

L  †mwg

1

2

3

`‡Ûi ˆ`N¨© wbY©‡qi Rb¨ QK            



1| ¯øvBW K¨vwjcv‡m©i fvwY©qvi aªæeK mZK©Zvi mv‡_ wbY©q Ki‡Z n‡e|

2| hvwš¿K ÎæwU Av‡Q wKbv †`L‡Z n‡e Ges _vK‡j Zv mZK©Zvi mv‡_ 

wbY©q Ki‡Z n‡e| 

3| h‡š¿i †Pvqvj `ywU e¯‘i Mv‡q Avj‡Zvfv‡e ¯úk© Kiv‡bv DwPZ| 

4| cvV †bIqvi mgq j¤^b ÎæwU cwinvi Kiv DwPZ| 

5| `‡Ûi ˆ`N ©̈ wbY©‡qi mgq †ek K‡qKevi cvV wb‡q Zv‡`i Mo gvb

†bqv DwPZ|

mZK©Zv



cwiwPZ ce©

‡gvt iwdKzj Bmjvg

Bb÷ªv±i(bb-‡UK) c`v_© 

†kicyi cwj‡UKwbK Bbw÷wUDU, 

fvZkvjv, †kicyi|

hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯̂cœ †`L I ev Í̄‡e iæcvšÍi

Ki| GUvB †Zvgvi QvÎRxe‡b Av`©k|

hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii c~Rvix I evnK| †gvt

iwdKzj Bmjvg

welq t wdwR·-1(25912)

ce© t 1g 

wkdU t- 2q

mgq t- 2N›Uv 15 wgwbU

ZvwiL t-



†QvU †QvU wRwb‡mi ˆ`N ©̈ m~ÿœfv‡e gvcv, miæ Zv‡ii e¨vm, avZe

cv‡Zi cyiæZ¡, Zv‡ii cÖ¯’‡”Q` Ges Gi e¨envwiK cÖ‡qvM|

¯Œz -M‡Ri mvnv‡h¨ GKwU Zv‡ii cÖ¯’‡”Q‡`i †ÿÎdj wbY©q Ki| 

cixÿvi bvg

D‡Ïk¨



‡Kv‡bv e¯‘i c„ô ev Z‡ji cwigvY‡K Gi †ÿÎdj e‡j Ges GKwU

Zvi‡K cÖ¯’ eivei †Q` Ki‡j e„ËvKvi AvK…wZi GKwU Zj cvIqv

hvq| GLb ZviwU‡K ỳwU `‡Ûi gv‡S †i‡L cvV wb‡j †m‡ÿ‡Î e„‡Ëi

ỳB cÖv‡šÍ cvV †bIqv n‡e| G‡Z K‡i Avm‡j Zv‡ii e¨vm gvcv nq| 

∴ cÖK…Z cvV = AvcvZ cvV - (±hvwš¿K ÎæwU)

= [ˆiwLK †¯‹j cvV + (PµvKvi cvV × jwNô aªæeK)] -(± hvwš¿K ÎæwU)              

g~jZË¡  



¯Œz M‡Ri I cixÿYxq Zvi|

¯Œz MR

cixÿYxq Zvi

hš¿cvwZ







1| ‰iwLK †¯‹‡ji GK N‡ii gvb †ei Ki‡Z n‡e| c‡i PµvKvi †¯‹‡ji †gvU

fvM msL¨v I wcP †ei K‡i Zv n‡Z jwNô gvb wbY©q Ki‡Z n‡e|

2| h‡š¿i †Kvb ÎæwU Av‡Q wKbv, Zv †`‡L wb‡Z n‡e| hw` ˆiwLK †¯‹‡ji k~b¨

`vM PµvKvi †¯‹‡ji k~b¨ `v‡Mi mv‡_ wg‡j hv‡e, Z‡e h‡š¿ †Kvb ÎæwU †bB, 

Ab¨_vq ÎæwU Av‡Q| hw` PµvKvi †¯‹‡ji k~b¨ `vM ˆiwLK †¯‹‡ji k~b¨ `v‡Mi

Av‡M-wc‡Q nq, Zvn‡j h‡š¿ ÎæwU Av‡Q| cÖK…Z cvV †c‡Z n‡j AvcvZ gvb n‡Z

abvZ¡K ÎæwU we‡qvM Ki‡Z n‡e Ges FYvZ¡K ÎæwU †hvM Ki‡Z n‡e|

Kvh©c×wZ







3| ¯Œz †MRwU dvuK K‡i cÖ`Ë ZviwU‡K Abo, `Û I ¯Œz- `‡Ûi gv‡S †i‡L Lye mnRfv‡e

Zv‡ii Mv‡q ¯úk© Kiv‡Z n‡e| GgZve ’̄vq PµvKvi †¯‹j ˆiwLK †¯‹‡ji KZ msL¨K Ni 

AwZµg Kij, Zv †`‡L LvZvq wj‡L ivL‡Z n‡e| Zvici ˆiwLK †¯‹‡ji k~b¨ `v‡Mi mv‡_ 

PµvKvi ev N~Y©b †¯‹‡ji †h Ni wg‡j wM‡q‡Q, Zvi cvV MÖnY Ki‡Z n‡e| G cvV †_‡K 

hvwš¿K ÎæwU (cÖvß gvb 0) ev` w`‡q G‡K jwNô gvb Øviv ¸Y Ki‡Z n‡e| d‡j N~Y©b

†¯‹‡ji AvswkK cvV cvIqv hv‡e| G cvV‡K ˆiwLK †¯‹‡ji AwZµvšÍ N‡ii msL¨vi mv‡_ 

†hvM K‡i †gvU cvV cvIqv hv‡e| Gfv‡e K‡qKevi cvV wb‡Z n‡e Ges AZtci Zv‡`i Mo 

wbY©q K‡i Mo e¨vm cvIqv hv‡e Ges Zv‡K A‡a©K K‡i e¨vmva© cvIqv hv‡e| 

4| cixÿvq cÖvß DcvË¸‡jv Q‡K emv‡Z n‡e| 

5| AZtci e¨vmv‡a©i ev e¨v‡mi gvb m~‡Îi ewm‡q Zv‡ii cª ’̄‡”Q` wbY©q Ki‡Z n‡e| 



ˆiwLK †¯‹‡ji ÿz`ªZg GK N‡ii gvb =1 wgwg

PµvKvi †¯‹‡ji ÿz`ªZg fvM msL¨v = 100

PµvKvi †¯‹‡ji m¤ú~Y© GK evi Nyiv‡Z Zv ˆiwLK †¯‹‡ji GK Ni AwZµg K‡i|

wcP =1 wgwg

∴ jwNô aªæeK = 

wcP

e„ËvKvi †¯‹‡ji †gvU fvM msL¨v

= 

1wgwg

100
= 0.01 wgwg

jwNô aªæeK wbY©q



cvV

msL¨v

‰iwLK

†¯‹‡ji 

cvV a 

wgwg

PµvKvi ev

N~Y©‡bi 

†¯‹‡ji ï×

Ni msL¨v

X

jwNô

gvb c 

wgwg

N~Y©b

†¯‹‡ji 

AvswkK

cvV, 

b=X×c

wgwg

‡gvU

cvV

(a+b)

wgwg

Mo cvV

ev e¨vm

d wgwg

1

2

3

¯ŒzÕi M‡‡Ri mvnv‡h¨ †Kv‡bv Zv‡ii e¨vmv‡a¨© wbY©‡qi QK   



cÖ`Ë Zv‡ii cÖK…Z cȪ ’‡”Q‡`i †ÿÎdj

A = 𝜋𝑟2=3.14× (1.885)2

=3.14×3.5532
= 11.16 eM©wgwg

cÖ`Ë ZviwUi cȪ ’‡”Q‡`i †ÿÎdj = eM©wgwg

wnmve

djvdj



(1) h‡š¿i wcP, jwNô aªæeK Ges hvwš¿K ÎæwU

mwVKfv‡e †ei Ki‡Z n‡e|

(2) cvVMy‡jv mZK©Zvi mv‡_ wb‡Z n‡e| 

(3) ¯ŒzwU‡K †ewk Pvc †`Iqv hv‡e bv|

mZK©Zv



cwiwPZ ce©

‡gvt iwdKzj Bmjvg

Bb÷ªv±i(bb-‡UK) c`v_© 

†kicyi cwj‡UKwbK Bbw÷wUDU, 

fvZkvjv, †kicyi|

hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯̂cœ

†`L I ev¯Í‡e iæcvšÍi Ki| GUvB †Zvgvi QvÎRxe‡b Av`©k| 

†gvt iwdKzj Bmjvg

hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii

c~Rvix I evnK| †gvt iwdKzj Bmjvg

welq t wdwR·-1(25912)

ce© t 1g 

wkdU t- 2q

mgq t- 2N›Uv 15wgwbU 

ZvwiL t-



†ù‡ivwgUv‡ii mvnv‡h¨ GKwU KvP †cø‡Ui cyiæZ¡ wbY©q?

AeZj ev DËj c„‡ôi eµZvi e¨vmva© Ges cvZjv cv‡Zi †ea wbY©q

KiY| 

cixÿvi bvg

D‡Ïk¨



Abyf‚wgK †Kv‡bv Z‡ji Dci cixÿYxq cvZwU †i‡L Gi DciKvi ‡ù‡ivwgUv‡ii

cvV n‡Z AbyfzwgK Z‡ji DciKvi †ù‡ivwgUv‡ii cvV we‡qvM K‡i KvP cv‡Zi

cyiæZ¡ wbY©q Kiv hvq| †Kvb cvZjv cv‡Zi cyiæZ T n‡j, A_ ©̈vr KvP cv‡Zi

cyiæZ¡ = cixÿYxq KvP cv‡Zi Dc‡i cvV -Abyf‚wgK Z‡ji Dc‡ii cvV|

ev, T= 𝑅𝑡 − 𝑅𝑏 GLv‡b, T = KvP cv‡Zi cyiæZ¡

𝑅𝑡 = cixÿYxq KvP cv‡Zi Dc‡i cvV

𝑅𝑏 = Abyf‚wgK Z‡ji Dc‡ii cvV

g~jZË¡  



†ù‡ivwgUvi, f‚wgcvZ ‡cøU, cixÿYxq †cøU, BZ¨vw`|

†ù‡ivwgUvi

f‚wgcvZ ‡cøU cixÿYxq

†cøU

hš¿cvwZ



(1) cÖ_‡g wcP I jwNô aªæe‡Ki gvb wbY©q Ki‡Z n‡e|

(2) GLb cixÿYxq KvP †cøU‡K f‚wg †cø‡Ui Dci ewm‡q Zvi Dci

†ù‡ivwgUvi Ggbfv‡e emv‡Z n‡e †hb †K›`ªxq cv cixÿYxq †cøU G Ges

evwK wZbwU cv †hb f‚wg †cø‡U ¯úk© K‡i|

(3) G Ae¯’vq ‰iwLK †¯‹‡ji mv‡_ PµvKvi †¯‹‡ji hZ`vM msL¨v ¯úk© 

K‡i Zvi cvV †bIqv nq| GwU Avw` cvV Gici cixÿbxq KvP †cøU‡K

mwi‡q wb‡q ¯Œz‡K Av‡¯Í Nyiv‡Z _vK| 

Kvh©c×wZ



(4) hLb †K›`ªxq cv f‚wg cv‡Z ¯úk© K‡i ZLb PvKwZi

c~Y© N~Y©b msL¨v Ges PµvKvi †¯‹‡ji hZ `vM msL¨v|

(5) ˆiwLK †¯‹j‡K ¯úk© K‡i Zvi cvV †bB| 

(6) Avw` cvV †_‡K cieZx© PµvKvi cvV ev` w`‡q

AwZwi³ †¯‹j cvV wbY©q Kwi| 



ˆiwLK †¯‹‡ji ÿz̀ ªZg GK N‡ii cvV = 1wgwg

e„ËvKvi †¯‹j m¤ú~Y© GKevi Nywi‡q ˆiwLK †¯‹‡j ˆ`N¨© AwZµg Ki‡j|

PµKvi †¯‹‡ji †gvU fvM msL¨v =100

wcP t- †ù‡ivwgUv‡ii e„ËvKvi †¯‹jwU m¤ú~Y© GKevi Nyi‡j GwU ˆiwLK †¯‹j 

eivei †h ˆ`N ©̈ AwZµg K‡i Zv‡K wcP e‡j|

myZivs †ù‡ivwgUv‡ii jwNô gvb = 

wcP

PµKvi †¯‹‡ji †gvU fvM msL¨v

= 

1wgwg

100
=  0.01 wgwg

∴ jwNô gvb = 0.01 wgwg

jwNô aªeK



KvP cv‡Zi cyiæZ¡ wbY©q

cvV

msL¨v

‰iwLK

†¯‹‡ji 

cvV a

wgwg

jwNô

gvb c

wgwg

PµvKvi

†¯‹‡ji 

cvV,b=x

×c wgwg

1

2

3

(K) Abyf‚wgK KvP cv‡Zi cvV, 𝑅𝑏



cvV

msL¨v

‰iwLK

†¯‹‡ji 

cvV a

wgwg

jwNô

gvb c

wgwg

PµvKvi

†¯‹‡ji 

cvV,b=x

×c wgwg

1

2

3

cixÿYxq KvP cv‡Zi cvV , 𝑅𝑡



wnmve t- Abyf‚wgK KvP cv‡Zi ‡ÿ‡Î, 

1g cvV, a = 0 wgwg

b= 34 × 0.01=0.34 wgwg

𝑅𝑏 =0+ 0.34= 0.34 wgwg

2q cvV, a = 0 wgwg

b= 35 × 0.01=0.35 wgwg

𝑅𝑏 =0+ 0.35= 0.35 wgwg

3q cvV, a = 0 wgwg

b= 36 × 0.01=0.36 wgwg

𝑅𝑏=0+ 0.36 = 0.36 wgwg

Mo cvV 𝑅𝑏 =
0.34+0.35+0.36

3
= 0.35 wgwg

cixÿYxq KvP cv‡Zi ‡ÿ‡Î, 

1g cvV, a = 2 wgwg

b= 76 × 0.01= 0.76 wgwg

𝑅𝑏 =2+ 0.76 = 2.76 wgwg

2q cvV, a = 2 wgwg

b= 77 × 0.01=0.77 wgwg

𝑅𝑏 =2+ 0.77= 2.77 wgwg

3q cvV, a = 2 wgwg

b= 78 × 0.01= 0.77 wgwg

𝑅𝑏 =2+ 0.78 = 2.78 wgwg

Mo cvV 𝑅𝑏=
2.76+2.77+2.78

3
= 2.77 wgwg



cixÿYxq KvP cv‡Zi cyiæZ¡,T= 𝑅𝑡 − 𝑅𝑏
= 2.77-0.35

= 2.42 wgwg

djvdj



(1) wcP I ¸Yv¼ mZK©Zvi mv‡_ wbY©q Ki‡Z n‡e|

(2) ¯Œz GKw`‡K Nywi‡q wcQU ÎæwU cwinvi Ki‡Z n‡e| 

(3) ¯Œzi cÖvšÍ KvP cv‡Z ¯úk© K‡i‡Q wKbv Zv mZK©Zvi

mv‡_ wbY©q Ki‡Z n‡e| 

mZK©Zv



cwiwPZ ce©

‡gvt iwdKzj Bmjvg

Bb÷ªv±i(bb-‡UK) c`v_© 

†kicyi cwj‡UKwbK Bbw÷wUDU, 

fvZkvjv, †kicyi|

hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯̂cœ †`L I ev¯Í‡e iæcvšÍi

Ki| GUvB †Zvgvi QvÎRxe‡b Av`©k|†gvt iwdKzj Bmjvg

hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii c~Rvix I evnK| 

†gvt iwdKzj Bmjvg

welq t wdwR·-1(25912)

ce© t 1g 

wkdU t- 2q

mgq t- 2N›Uv 15wgwbU

ZvwiL t-



†dvm© †evW© m¤ú‡K© aviYv jvf I Gi mvnv‡h¨ mvgvšÍwi‡Ki m~‡Îi mZ¨Zv cÖgvY

Ki|

†dvm© †ev‡W©i mvnv‡h¨ e‡ji mvgvšÍwi‡Ki m~‡Îi h_v_©Zv

cÖgvY Ki|

cixÿvi bvg

D‡Ïk¨



hw` †Kv‡bv mvgvšÍwi‡Ki GKB we›`y n‡Z Aw¼Z `ywU evû Øviv †Kv‡bv

KYvi Dci GKB mg‡q wµqvkxj ỳwU e‡ji h_vµ‡g gvb I w`K

wb‡`©k Kiv hvq, Z‡e D³ we›`y n‡Z Aw¼Z mvgvšÍwi‡Ki KY©wU H ej

ỳwUi jwä‡K w`‡K I gv‡b cÖKvk Kiv hvq| 

g‡bKwi, 𝜃 †Kv‡Y wµqviZ P I Q gv‡bi ỳwU ej †Kv‡bv mvgvšÍwi‡Ki

mwbœwnZ ỳwU evû Øviv cÖKvk Kiv n‡jv| d‡j G‡`i jwä‡K R Øviv

mvgvšÍwi‡Ki KY© eivei cÖKvk Kiv n‡jv|

jwäi gvb, R= 𝑃2 + 𝑄2 + 2𝑃𝑄𝑐𝑜𝑠𝜃

g~jZË¡ 



†dvm© †evW©, wewfbœ gv‡bi IRb (evULviv), n¨v½vi, wgUvi †¯‹j BZ¨vw`|

wgUvi †¯‹j

†dvm© †evW© 

hš¿cvwZ



(1) cÖ_‡g †dvm© †ev‡W©i wfwË ÷¨vÛ I IRb AvUKv‡bvi ÷¨vUMy‡jv mwVKfv‡e

¯’vcb Ki‡Z n‡e|

(2) ÷¨vÛ¸‡jv mwVKfv‡e ¯’vcb K‡i jwä myZv‡K 0-0 †iLv eivei ivL‡Z

n‡e| 

(3) AZtci †dvm© †ev‡W©i wZbwU n¨v½v‡i cÖ‡qvRb Abymv‡i Ggbfv‡e IRb

w`‡Z n‡e, hv‡Z jwä myZv k~b¨ †iLv eivei _v‡K| 

(4) GLb cvk^©eZx© ỳwU n¨v½vi †_‡K ỳwU ej (hZUzKz IRb ¯’vcb Kiv n†q‡Q)  

Gi gvb wb‡Z n‡e Ges ga¨Lv‡bi n¨v½v‡ii IRb †_‡K jwä gvb cvIqv hv‡e| 

GB jwä mivmwi cvIqv †Mj|

Kv‡Ri aviv



(5) cÖvß ej ỳwU‡K jwäi gvb wbY©‡qi m~‡Îi mvnv‡h¨ jwä

cvIqv hv‡e| †`Lv hv‡e Dfq cÖwµqvq cÖvß jwä cÖvq mgvb| 

(6) m~‡Îi mvnv‡h¨ jwä wbY©‡qi c„‡e© ej gvcK myZv ỳwUi

ga¨eZx© †KvY wbY©q Ki‡Z n‡e| 

(7) Gfv‡e cÖvq 7-8 evi cvV wb‡Z n‡e| 

(8) me¸‡jv cvV †_‡K cÖvß gvb Q‡K emv‡Z n‡e| 



mvgvšÍwi‡Ki m~‡Îi mZ¨Zv hvPvB‡qi QK  

cvV

msL¨v

cÖ_g

n¨v½v‡i  

cÖ`Ë ej

P.N 

wØZxq

n¨v½v‡i  

cÖ`Ë ej

Q.N 

mivmwi

jwä R

m~‡Îi

mvnv‡h¨

jwä R

gšÍe¨

1 mvgvšÍwi‡Ki

2 m~‡Îi

3 cÖgvwYZ

4 K‡i|



1g †ÿ‡Î , R= (22)2+(16)2+2.22.16. cos 650

= 484 + 256 + 704 × 0.422

= 1037.088
=32.21

2q †ÿ‡Î , R= (35)2+(30)2+2.35.30. cos 800

= 1225 + 900 + 364.66

= 2489.66
= 49.89

wnmve t-



3q †ÿ‡Î , R= (5)2+(15)2+2.5.15. cos 350

= 25 + 225 + 122.872

= 372.87
=19.31

4_© †ÿ‡Î , R= (40)2+(30)2+2.40.30. cos 900

= 1600 + 900 + 0

= 2500
=50



Dfq cÖwµqvq cÖvß jwä I mivmwi jwä cÖvq mgvb| 

ZvB mvgvšÍwi‡Ki m~Î cÖgvwYZ n‡jv| 

(1) Dfq e‡ji AšÍf‚©³ †KvY m~ÿœfv‡e wb‡Z n‡e| 

(2) mwVKfv‡e wnmve Ki‡Z n‡e| 

(3) ÷¨vÛ¸‡jv `„pfv‡e ’̄vcb Ki‡Z n‡e| 

djvdj

mZK©Zv



cwiwPZ ce©

‡gvt iwdKzj Bmjvg

Bb÷ªv±i(bb-‡UK) c`v_© 

†kicyi cwj‡UKwbK Bbw÷wUDU, 

fvZkvjv, †kicyi|

hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯̂cœ †`L I ev¯Í‡e iæcvšÍi Ki| 

GUvB †Zvgvi QvÎRxe‡b Av`©k| †gvt iwdKzj Bmjvg

hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii c~Rvix I evnK | †gvt

iwdKzj Bmjvg

welq t wdwR·-1(25912)

ce© t 1g 

wkdU t- 2q

mgq t- 2N›Uv 15wgwbU

ZvwiL t-



wbw`©ó ¯’v‡b AwfKl©R Z¡iY m¤ú‡K© Rvbv Ges mij †`vj‡Ki

e¨envi|

mij †`vj‡Ki mvnv‡h¨ AwfKl©R Z¡iY ‘g’ Gi 

gvb wbY©q Ges MÖvd A¼b Ki‡Z n‡e| 

D‡Ïk¨

cixÿvi bvg



†Kv‡bv e ‘̄ c„w_exi AvKl©‡Y f‚c„‡ôi w`‡K co‡Z _vK‡j Zvi Dci †h Z¡iY m„wó nq. Zv‡K

AwfKl©R Z¡iY e‡j| G‡K ‘g’ Øviv cÖKvk Kiv nq| 

‡Kv‡bv mij †`vj‡Ki †`vjbKvj T, Kvh©Kix ˆ`N¨© L Ges H ¯’v‡bi AwfKl©R Z¡iY ‘g’ 

n‡j - T=2𝜋
L
g

GLv‡b 𝜋 = 

22

7
= 3.14

GLb mgxKi‡Yi Dfq cÿ‡K eM© K‡i cvB,

𝑇2 = 4𝜋2
𝐿

𝑔

ev g = 4𝜋2L

∴ 𝑔=

4𝜋2L

𝑇2
[ GLv‡b, L I T Gi gvb wbY©q K‡i ‘g’ Gi gvb wbY©q Kiv hvq ]

ZË¡ 



(1) AvswUmn GKwU †MvjKvi ej, (2) miæ myZv (3) ÷cIqvP (4) wgUvi †¯‹j 

(5) ø̄vBW K¨vwjcvm© I (6) GKwU `Ûmn ÷¨vÛ BZ¨vw`| 

AvswUmn GKwU †MvjKvi ej

I miæ myZv Ges ÷¨vÛ

ø̄vBW K¨vwjcvm© 

÷cIqvP

hš¿cvwZ



(1) cÖ_‡g GKwU †MvjvKvi ee wb‡Z n‡e| Zvici ø̄vBW K¨vwjcv‡m©i mvnv‡h¨ AšÍZ

wZbevi Gi e¨vm wbY©q Ki‡Z n‡e Ges AZtci Zv n‡Z e¨vmva© wbY©q Ki‡Z n‡e| 

(2) Am¤úªviY nvjKv myZv Øviv †Kv‡bv `„p ¯’v‡b eewU‡K Szwj‡q w`‡Z n‡e| Gevi `„p 

’̄vb n‡Z myZvi ˆ`N¨© ℓ wbY©q Ki‡Z n‡e| myZvi ˆ`N¨© wbY©q K‡i Gi mv‡_ e‡ji e¨vmva© 

r †hvM K‡i myZvi cÖK…Z ˆ`N¨© L=(ℓ + 𝐫) wbY©q Ki‡Z n‡e| 

(3) Gevi eewU‡K †`vj‡Ki mvg¨ve¯’v n‡Z 40Gi Kg †KŠwYK `~i‡Z¡ mwi‡q Qvwo‡q

w`‡q mv‡_ ÷c-IqvP Pvjy K‡i 20 wU †`vj‡Ki †`vjbKv‡ji mgq wbY©q Ki‡Z n‡e| 

Giæ‡c wZbevi K‡i cvV wb‡q Gi Mo wbY©q Ki‡Z n‡e| 

(4) cÖvß †`vjbKvj‡K 20 `¦viv fvM K‡i GKwU †`vj‡bi mgq T †ei Ki‡Z n‡e|

Kv‡Ri aviv



(5) Giæ‡c †Mvj‡Ki †KŠwYK we¯Ívi Gi g‡a¨ †i‡L myZvi wewfbœ ˆ`N ©̈i Rb¨

†`vjbKvj T †ei Ki‡Z n‡e| 

(6) †`vjbKvj T †K eM© K‡i T2
Gi gvb †ei Ki‡Z n‡e|

(7) cÖwZev‡iB

L

T
2 Gi gvb †ei Ki‡Z n‡e| 

(8) cÖvß

L

T
2 Gi gvb¸‡jv m~‡Î g = 

4𝜋2L

𝑇2
G ewm‡q h_vµ‡g g Gi wewfbœ

gvb †ei Ki‡Z n‡e| Ae‡k‡l g Gi wewfbœ gv‡bi Mo †ei K‡i ‘g’ Gi 

gvb wbY©q Ki‡Z n‡e| 



(9) GKwU QK KvM‡R L †K Abyf‚wgK X A‡ÿi I T2
†K Djø¤^ Y A‡ÿi

w`‡K wb‡`©k K‡i L−T2
†jLwPÎ A¼b Kivi d‡j K‡qKwU we›`y GKB mij

†iLvq co‡e Ges †jLwPÎwU GKwU mij †iLv n‡e| hv (Q‡Ki) g~j we›`y w`‡q

AwZµg K‡i| GB mij †h †Kvb we›`y A n‡jv Abyf‚wgK X A‡ÿi Dci AB 

j¤^ I Djø¤^ Y A‡ÿi Dci AD j¤^ Uvb‡Z n‡e| A¼b Abymv‡i wgjb we›`y A

n‡Z Ni msL¨v MMYv K‡i AB I AD A_¨©r T2
I L Gi gvb †ei Ki‡Z

n‡e| GLb

L

T
2 Gi gvb m~Î g = 

4𝜋2L

𝑇2
G ewm‡q ‘g’  Gi gvb †jLwP‡Îi

mvnv‡h¨ wbY©q Ki‡Z n‡e| 



ee Gi †Mvj‡Ki e¨vmva© wbY©q

cvV

msL¨v

cÖavb

†¯‹‡ji 

cvV a = 

†mwg

fvwY©qv‡ii

†¯‹‡ji Ni 

msL¨v n

fvwY©qvi

aªæeK c

fvwY©qvi

†¯‹‡ji 

cvV msL¨v

b=

X×c

1

2

3



c
v
V

m
s
L
¨
v

M
o
 
 
 
g
 †
m
w
g
/
‡
m
‡
K

Û

1g 

evi

2q 

evi

3q 

evi

Mo

1

2

3



Mo e¨vm, 𝐷= 2.56

e¨vmva©, r = 
𝑫

𝟐
=

2.56
𝟐

= 1.28

AwfKl©R Z¡iY g = 

4𝜋2L

𝑇2
=

4∗9.87∗

𝑇2

wb‡Y©q AwfKl©R Z¡iY =959.31 wgUvi/(‡m‡KÛ)

2

wnmve

djvdj



(1) †`vj‡Ki we¯Ívi Gi g‡a¨ ivL‡Z n‡e| 

(2) ee‡K wbw`©ó w`‡K wb‡q Qvovi mv‡_ mv‡_ _vgvi Nwo Pvjy Ki‡Z n‡e|

(3) e‡ei e¨vmva© wbY©‡qi mgq ¯øvBW K¨vwjcv‡m©i `y-‡Pvqvj e‡ei mv‡_ 

Avj‡Zv K‡i jvMv‡Z n‡e|

(4) _vgv Nwoi gvb mwVK I mveavbZvi mv‡_ wb‡Z n‡e| 

Av‡jvPbv t- myZv cÖmviYxq nIqvq e¯‘wc‡Ûi fv‡i GUv e„wä cvq Ges

†`vjbKvj e„wä cvq| †`vj‡Ki we¯Ívi ivLv m¤¢e nq bv| d‡j Gi gvb wbY©‡q 

ÎæwU cwijwÿZ nq| 

mZK©Zv



cwiwPZ ce©

‡gvt iwdKzj Bmjvg

Bb÷ªv±i(bb-‡UK) c`v_© 

†kicyi cwj‡UKwbK Bbw÷wUDU, 

fvZkvjv, †kicyi|

hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯̂cœ †`L I ev¯Í‡e iæcvšÍi

Ki| GUvB †Zvgvi QvÎRxe‡b Av`©k|

hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii c~Rvix I evnK| †gvt

iwdKzj Bmjvg

welq t wdwR·-1(25912)

ce© t 1g 

wkdU t- 2q

mgq t- 2N›Uv 15wgwbU

ZvwiL t-



w¯’Z Nl©Y ¸Yv¼ m¤ú‡K© mwVK Ávb jvf Kiv|

w¯’Z Nl©Y ¸Yv¼ wbY©qKiY|

cixÿvi bvg

D‡Ïk¨



mxgv¯’ Nl©Y e‡ji gvb I Awfj¤^ cÖwZwµqv e‡ji gv‡bi AbycvZ‡K w¯’Z Nl©Y ¸Yv¼ 

e‡j| 

mvaviYZ †`Lv hvq †h, mxgv¯’ Nl©Y e‡ji gvb e ‘̄wUi IRb Z_v Awfj¤^ cÖwZwµqvi

gv‡bi mgvbycvwZK|

A_¨v©r 𝐹𝑠 ∝ R 

ev, 𝐹𝑠= 𝝁𝒔R   ( GLv‡b 𝝁𝒔 GKwU aªæeK )

ev, 𝝁𝒔=
𝐹𝑠

R
----------(1)

𝝁𝒔 †K w¯’Z Nl©Y ¸Yv¼ e‡j|

ZË¡ 



cixÿYxq e¯‘, evULviv , cywj , cvjøv , myZv BZ¨vw` |

hš¿cvwZ



(1) cÖ_‡g GKwU ‡Uwej ¯’vcb Ki‡Z n‡e| Zvici cixÿYxq e¯‘Øq A I 

B †Uwe‡ji GK cv‡k GKwUi Dci ¯’vcb Ki‡Z n‡e|(wP‡Î A e¯‘ wb‡P

Ges B e¯Íy Dc‡i ivLv n‡q‡Q)| 

(2) †Uwe‡ji Aci cÖv‡šÍ GKwU KwcKj P ¯’vcb Ki‡Z n‡e| GLb B 

e¯‘i mv‡_ myZv †eu‡a Abyf‚wgKfv‡e w¯’i KwcKj P Gi Dci wb‡q myZvi

Aci cÖv‡šÍ GKwU cvjøv S Gi IRb Ges Gi mv‡_ Szjv‡Z n‡e|

Kv‡Ri aviv



(3) GLb B Gi Dci IRb Pvwc‡q cvjøvq µ‡g µ‡g IRb evov‡Z

n‡e Ges cÖwZevi A †K †UvKv w`‡q †`L‡Z n‡e B mPj n‡q‡Q wKbv

| hLb A e¯‘ mPj n‡e ZLb S cvjøv Gi IRb Ges B Gi Dci

Pvcv‡bv IRb wbY©q Ki‡Z n‡e| GUvB mxgv¯’ Nl©Y ej|

(4) Avevi B Gi IRb Ges B Gi Dci Pvcv‡bv IRb wbY©q Ki‡Z

n‡e| GUv Awfj¤^ cÖwZwµqv ej| 

(5) Giæ‡c wZb evi cixÿv m¤úbœ Ki‡Z n‡e|    



QK t- w¯’Z Nl©‡Yi ¸Yv¼ wbY©q

ch©‡eÿY

msL¨v

B e ‘̄i

IRb

MÖvg-

IRb

B e ‘̄i Dci

Pvcv‡bv IRb

MÖvg-IRb

Awfj¤^ 

cÖwZwµqv

ej =R

1

2

3



wnmve t-

1g †ÿ‡Î, Awfj¤^ cÖwZwµqv ej, R=(80+40) =120 MÖvg -IRb

mxgv¯’ Nl©Y ej, 𝑭𝒔=80+20 =100 MÖvg- IRb

w¯’Z Nl©Y ¸Yv¼, 𝝁𝒔 = 

𝑭𝒔

R
= 

100

120
= 0.833

2q †ÿ‡Î, Awfj¤^ cÖwZwµqv ej, R = (80+42) =122 MÖvg -IRb

mxgv¯’ Nl©Y ej, 𝑭𝒔= 80+22=102 MÖvg- IRb

w¯’Z Nl©Y ¸Yv¼, 𝝁𝒔 = 

𝑭𝒔

R
= 

102

120
= 0.836

3q †ÿ‡Î, Awfj¤^ cÖwZwµqv ej, R=(80+37) =117 MÖvg -IRb

mxgv¯’ Nl©Y ej, 𝑭𝒔= 80+18 = 98 MÖvg- IRb

w¯’Z Nl©Y ¸Yv¼, 𝝁𝒔 = 

𝑭𝒔

R
= 

98

117
=0.837

Mo w¯’Z Nl©Y ¸Yv¼, 𝝁𝒔 = 

0.833+0.836+0.837

3
= 0.835



(1) †UvKv †`qvi mgq Aek¨B †Lqvj ivL‡Z n‡e †hb †Kv‡bvµ‡g 

Dc‡ii e¯‘‡Z AvNvZ bv jv‡M|

(2) cvjøvq IRb †`qvq mgq †Lqvj ivL‡Z n‡e †hb myZvq †Kv‡bvµ‡g 

¯úk© bv jv‡M|

(3) cvjøv †hb †Uwe‡ji mv‡_ ¯úk© bv K‡i, ‡mw`‡K †Lqvj ivL‡Z n‡e|

cÖ`Ë cixÿYxq e ‘̄Ø‡qi w¯’Z Nl©Y ¸Yv¼, 𝝁𝒔= 0.835

mZK©Zv

djvdj



cwiwPZ ce©

• hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯^cœ

†`L I ev¯Í‡e iæcvšÍi Ki| GUvB †Zvgvi QvÎRxe‡b Av`©k|

• hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii

c~Rvix I evnK | †gvt iwdKzj Bmjvg

‡gvt iwdKzj Bmjvg

Bb÷ªv±i(bb-‡UK) c`v_© 

†kicyi cwj‡UKwbK Bbw÷wUDU, 

fvZkvjv, †kicyi|

welq t wdwR·-1(25912)

ce© t 1g 

wkdU t- 2q

mgq t- 2N›Uv 15wgwbU

ZvwiL t-



mvwj©i h‡š¿i mvnv‡h¨ w÷‡ji Zv‡ii Bqs Gi ¸Yv¼ wbY©q

Ki|

cixÿvi bvg

Zv‡ii Bqs Gi ¸Yv¼ wbY©q m¤ú‡K© e¨envwiK Ávb jvf|

D‡Ïk¨



Bqs-Gi ¸Yv¼ ej‡Z w¯’wZ ’̄vcK mxgvi g‡a¨ ˆ`N¨© cxob Ges

ˆ`N¨© weK…wZi AbycvZ‡K eySvq| G‡K Y Øviv cÖKvk Kiv nq|

L ‰`N¨©wewkó Ges A cȪ ’‡”Q‡`i †ÿÎdjwewkó GKwU Zv‡ii

wbb¥ cÖv‡šÍ m fiwewkó GKwU e¯‘ Pvwc‡q Zv‡K †U‡b ℓ cwigvY 

ewa©Z Ki‡j, ˆ`N¨© cxob = 

Ϝ

𝐴
=

𝑚𝑔

𝐴
Ges ˆ`N¨© weK…wZ = 

ℓ

𝐿
(GLv‡b, 𝑔 = AwfKl©R Z¡iY) 

g~jZË¡  



Bqs Gi ¸Yv‡¼i m~Îvbymv‡i, Y=
ˆ`N ©̈ cxob

ˆ`N ©̈ weK…wZ

=

Ϝ

𝐴
ℓ

𝐿

=

𝑚𝑔

𝐴
×
𝐿

ℓ

=

𝑚𝑔𝐿

𝐴ℓ
ev, Y=

𝑚𝑔𝐿

𝐴ℓ
---------(1)

hw` cÖhy³ ej Ges cȪ ’‡”Q‡`i †ÿÎdj wmwRGm c×wZ‡Z cÖKvk Kiv

nq, Z‡e Y=
𝑚𝑔𝐿

𝐴ℓ
WvBb/ eM©‡mwg Avevi ZviwUi e¨vmva© r n‡j, 

𝐴 = 𝜋𝑟2 ∴ Y=
𝑚𝑔𝐿

𝜋𝑟2ℓ
WvBb/ eM©‡mwg 



(1) fvwY©qvi hš¿ (2) wgUvi †¯‹j (3) ¯Œz MR Ges cÖ‡qvRbxq

evULviv BZ¨vw`| 

hš¿cvwZ



(1) cÖ_g h‡š¿i fvwY©qvi aªæeK wbY©q Ki‡Z n‡e| Gici cixÿYxq Zv‡ii IRb

Szj‡K GKwU fvi Pvwc‡q G‡K ÷vb Ki‡Z n‡e| cÖ‡qvRb‡ev‡a mvnv‡h¨Kvix Zv‡ii

G e¨e¯’v wb‡Z n‡e| G fvi‡K cÖv_wgK fvi e‡j AwfwnZ Ki‡Z n‡e| cwi‡k‡l

fvwY©qvi †¯‹‡ji mvnv‡h¨ g~j †¯‹‡ji GKwU cvV wb‡Z n‡e| 

(2) ¯Œz M‡Ri mvnv‡h¨ cixÿYxq Zv‡ii wewfbœ ¯’v‡bi e¨vm †ei K‡i Mo gvb wbY©q

Ki‡Z n‡e| Mo gvb‡K 2 Øviv fvM K‡i e¨vmva© wbY©q Ki‡Z n‡e Ges cÖ¯’‡”Q‡`i

†ÿÎdj, 𝐴 = 𝜋𝑟2 †ei Ki‡Z n‡e|

(3) cixÿYxq Zv‡ii Amncxob‡K Zvi cÖ¯’‡”Q‡`i †ÿÎdj Øviv ¸Y K‡i Amn

fvi wbY©q Ki‡Z n‡e| 

Kvh©c×wZ



(4) wgUvi †¯‹‡ji mvnv‡h¨ cixÿYxq Zv‡ii SzjšÍ we›`y n‡Z 0 `vM

fvwY©qv‡ii ch©šÍ `~iZ¡ cwigvY Ki‡Z n‡e| GUv Zv‡ii Avw` ˆ`N ©̈ L|

(5) Gevi Aa© wKsev GK wK‡jvMÖvg K‡i fvi Pvwc‡q Zv‡ii ˆ`N ©̈ g~j †¯‹j 

I fvwY©qvi †¯‹j n‡Z wb‡Z n‡e|

(6) Gfv‡e fvi µgvMZ wbw`©ó nv‡i evwo‡q (jÿ ivL‡Z n‡e fvi †hb

Amnfv‡ii A‡a©‡Ki †ewk bv nq) g~j †¯‹j Ges fvwY©qvi †¯‹‡ji cvV n‡Z

Zv‡ii cÖmviY wbY©q Ki‡Z n‡e| cÖwZ ev‡iB cÖ_g gvb we‡qvM K‡i cÖ`Ë

fv‡ii Rb¨ Zv‡ii cÖmviY †ei Ki‡Z n‡e| 

(7) G fv‡e fvi evwo‡q c‡i GKB nv‡i fvi Kwg‡q g~j †¯‹j I fvwY©qvi

†¯‹‡ji cvV wb‡Z n‡e| 



8| c‡i GKB fv‡ii Rb¨ Zv‡ii cÖmviY I ms‡KvP‡bi Mo gvb

†ei Ki‡Z n‡e| GUv Zv‡ii cÖmviY GB gvb¸‡jv m~‡Î ewm‡q

cixÿYxq Zv‡ii ¸Yv¼ †ei Ki‡Z n‡e| 

9| cÖhy³ fvi‡K A‡ÿi Ges Zv‡`i mswkøó cÖmviY‡K A‡ÿ ¯’vcb

K‡i GKwU †jL A¼b Ki‡Z n‡e| †jLwU GKwU mij †iLv n‡e| G 

mij †iLvB û‡Ki m~‡Îi mZ¨Zv cÖgvY K‡i| D³ mij †iLvi †h 

†Kvb GKwU we›`y n‡Z Ges A‡ÿi Dci j¤^ A¼b Kwi| j¤^¸‡jvi

cv`we›`y n‡Z fvi Ges cÖmvi‡Yi gvb †R‡b, mgxKi‡Yi n‡Z Bqs

¸Yv¼ Gi gvb wbY©q Ki‡Z n‡e| 



wnmve I mwbœ‡ekb t-

¯Œz -M‡Ri jwNô aªyeK = 0.01 wgwg = 0.001 ‡mwg

fvwY©qvi aªæeK =0.1 wgwg = 0.01 ‡mwg |

QK (Zv‡ii e¨vmv‡a©i Rb¨) 

ch©‡e

ÿY

msL¨v

cÖavb

†¯‹j 

cvV = 

M

wgwg

PµvKv

i †¯‹j 

cvV = 

C

jwNô

aªyeK = 

K wgwg

‡gvU

(M+

F)

wgwg

Mo e¨vm

d wgwg

ms‡kvwa

Z e¨vm

= d

wgwg

1

2

3



e¨vmva© , Y=
𝑚𝑔𝐿

𝜋𝑟2ℓ
wgwg = wgwg

= eM©‡mwg

= eM©‡mwg

cÖ`Ë Zv‡ii wb‡Y©q Bqs Gi ¸Yv¼, Y = WvBb/eM©‡mwg

wnmve

djvdj



G cixÿvq wb¤œwjwLZ mZK©Zv Aej¤^b Kiv DwPZ

(1) Zvi ỳwU‡K GKwU `„p Aej¤^b n‡Z Szjv‡bv DwPZ|

(2) Zvi ỳwU GKB cixÿvaxb c`v‡_©i nIqv DwPZ|

(3) e¨vm wbiæc‡Yi mgq cixÿYxq Zv‡i ci¯úi jw¤^K cvV

cÖ‡qvRb|

(4) cixÿYxq Zvi w¯’wZ¯’vcK mxgvi g‡a¨ _vKv DwPZ| 

(5) Amncxob I Amnfvi mev©‡MÖ †ei Kiv DwPZ|

mZK©Zv



cwiwPZ ce©

‡gvt iwdKzj Bmjvg

Bb÷ªv±i(bb-‡UK) c`v_© 

†kicyi cwj‡UKwbK

Bbw÷wUDU, 

fvZkvjv, †kicyi|

hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯̂cœ

†`L I ev¯Í‡e iæcvšÍi Ki| GUvB †Zvgvi QvÎRxe‡b Av`©k|

hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii

c~Rvix I evnK| †gvt iwdKzj Bmjvg

welq t wdwR·-1(25912)

ce© t 1g 

wkdU t- 2q

mgq t- 2N›Uv 15wgwbU

ZvwiL t-



D`w¯’wZ wbw³i mvnv‡h¨ fvix I KwVb Ges cvwb‡Z

A`ªeYxq e ‘̄i Av‡cwÿK ¸iæZ¡ wbY©q t-

AvwK©wgwW‡mi m~Î m¤ú‡K© e¨envwiK Ávb jvf|

cixÿvi bvg

D‡Ïk¨



†Kv‡bv e ‘̄i Av‡cwÿK ¸iæË¡ ej‡Z ZvcgvÎvq Gi mgAvqZ‡bi cvwbi Zzjbvq KZ¸Y 

fvix, Zv eySvq|

g‡bKwi, e ‘̄wUi evZv‡m IRb = 𝑊1 MÖvg

Ges e ‘̄wUi cvwb‡Z IRb = 𝑊2 MÖvg

mgAvqZb cvwbi IRb = 𝑊2 −𝑊1 MÖvg

AvcvZ Av‡cwÿK ¸iæZ¡, 𝑆/= 

e ‘̄wUi evZv‡m IRb

mgAvqZb cvwbi IRb

= 

𝑊1

𝑊2 −𝑊1

hw` t℃ ZvcgvÎvq e ‘̄i cÖK…Z Av‡cwÿK NbZ¡ 𝑆𝑡 nq, Z‡e -

(GLv‡b 30℃ ZvcgvÎvq cvwbi Av‡cwÿK NbZ¡ 𝝆𝒕)

𝑆𝑡= 𝑺/× 𝝆𝒕 =
𝑊1

𝑊1−𝑊2
× 𝝆𝒕

ZË¡ 



D`w¯’wZ wbw³, IRb ev·, KwVb c`v_©, weKvi, miæ myZv,Kv‡Vi wcuwo, _v‡gv©wgUvi BZ¨vw`| 

hš¿cvwZ



(1) †j‡fwjs ¯ŒzÕi mvnv‡h¨ wbw³wU‡K fv‡jvfv‡e †mvRv I mgZj Ki‡Z n‡e Ges m~P‡K

k~b¨ `v‡M A_ev ga¨ ’̄v‡b Avb‡Z n‡e| 

(2) Gevi gvcK cvjøvq cÖ`Ë fvix I KwVb c`v_©wU‡K myZvi mvnv‡h¨ Szwj‡q w`‡Z n‡e

Ges wbw³i cvV MÖnY Ki‡Z n‡e - GUvB evZv‡mi IRb| Gfv‡e wZbevi cvV wb‡Z n‡e

Ges Zv‡`i Mo †ei Ki‡Z n‡e| GUvB e ‘̄i evZv‡m IRb 𝑊1|

(3) Avevi e ‘̄wU‡K Szwj‡q †i‡L Zvi wbP w`‡q cvwb c~Y© GKwU weKv‡i Ggbfv‡e ai‡Z

n‡e, hv‡Z e ‘̄wU cvwb‡Z m¤ú~Y© wbgw¾Z _v‡K, wKš‘ cvwbc~Y© weKv‡ii IRb wbw³‡Z bv

Av‡m| Gfv‡e _vKv Ae ’̄vq e ‘̄i cvwb‡Z IRb wb‡Z n‡e| Gfv‡e wZbevi cvV wb‡Z n‡e

Ges G‡`i Mo †ei Ki‡Z n‡e - GUvB e ‘̄i cvwb‡Z IRb 𝑊2|

Kv‡Ri aviv



(4) _v‡gv©wgUv‡ii mvnv‡h¨ weKv‡ii cvwbi ZvcgvÎv wbY©q Ki‡Z

n‡e Zv n‡jv t=30℃| ZvcgvÎvi ZvwjKv n‡Z cÖvß ZvcgvÎvq

cvwbi Av‡cwÿK ¸iæZ¡¦ ev NbZ¡ †R‡b Q‡K wjL‡Z ivL‡Z n‡e| 

(5) cÖvß mKj cvV Q‡K emv‡Z n‡e|

(6) e¯‘wUi AvcvZ Av‡cwÿK ¸iæZ¡ wbY©q K‡i G‡K Kÿ

ZvcgvÎvq cvwbi Av‡cwÿK ¸iæZ¡ Øviv ¸Y K‡i cÖK…Z Av‡cwÿK

MyiæZ¡ wbY©q Ki‡Z n‡e| 



cvV

msL¨v

e ‘̄i 

evZv‡m

IRb

MÖvg

e ‘̄i

cvwb‡Z

IRb MÖvg

t Zvc

gvÎvq

cvwbi

Av‡cwÿK

¸iæZ¡ 

cÖK…Z 

Av‡cwÿK

¸iæZ¡ 

1

2

3

e¯‘i Av‡cwÿK ¸iæZ¡ wbY©‡qi QK t-



cixÿvaxb e ‘̄i Av‡cwÿK ¸iæZ¦ , S=7.84

1g †ÿ‡Î, e¯‘i evZv‡m Mo 𝑊1 =
20.10+20.12+2019

3
=20.14

2q †ÿ‡Î, e¯‘i cvwb‡Z Mo 𝑊2 =
19.59+17.55+17.60

3
=17.58

𝐒/ =
𝑊1

𝑊1−𝑊2
= 20.14

20.14−17.58 =7.87

S= 𝑆/× 𝜌𝑡=7.87 ×0.9956=7.84 

wnmve

djvdj



(1) †j‡fwjs ¯ŒzÕi mvnv‡h¨ wbw³wU †mvRv I mgZj Ki‡Z n‡e|

(2) cvwb‡Z IRb †bqvi mgq hv‡Z e¯‘wU weKviwU ¯úk© bv K‡i, 

†mw`‡K †Lqvj ivL‡Z n‡e|

(3) e¯‘wU cvwb‡Z wbgw¾Z Kivi ci hv‡Z weKv‡ii cvwb DcwP‡q

bv c‡o, Zv †Lqvj ivL‡Z n‡e| 

(4) cixÿvi mgq me©`v mZK©Zv Aej¤^b Ki‡Z n‡e| 

Av‡jvPbv t- cixÿv m¤úv`bKv‡j cixÿvMv‡i ZvcgvÎvi cwieZ©b N‡U| d‡j e¨eýZ

cvwbi Nb‡Z¡i cwieZ©b N‡U| myZivs wbYx©Z Av‡cwÿK ¸iyZ¡ I cÖK…Z Av‡cwÿK ¸iæ‡Z¡i

g‡a¨ cv_©K¨ cwijwÿZ nq| 

mZK©Zv



cwiwPZ ce©

• hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯ĉœ

†`L I ev¯Í‡e iæcvšÍi Ki| GUvB †Zvgvi QvÎRxe‡b Av`©k|

• hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii

c~Rvix I evnK | †gvt iwdKzj Bmjvg

‡gvt iwdKzj Bmjvg

Bb÷ªv±i(bb-‡UK) c`v_© 

†kicyi cwj‡UKwbK Bbw÷wUDU, 

fvZkvjv, †kicyi|

welq t wdwR·-1(25912)

ce© t 1g 

wkdU t- 2q

mgq t- 2N›Uv 15wgwbU

ZvwiL t-



Av‡cwÿK ¸iæZ¡ gvcK †evZj m¤ú‡K© aviYv jvf I Gi mvnv‡h¨

Zij c`v‡_©i Av‡cwÿK ¸iæZ¡ wbY©q Kiv| 

Av‡cwÿK ¸iæZ¡ gvcK †evZ‡ji mvnv‡h¨ †Kv‡bv Zi‡ji

Av‡cwÿK ¸iæZ¡ wbY©q| 

cixÿvi bvg

D‡Ïk¨



†Kv‡bv e ‘̄i Av‡cwÿK ¸iæZ¡ ej‡Z ZvcgvÎvq mgAvqZb cvwbi Zzjbvq e ‘̄wU KZ¸Y 

fvix, Zv‡K eySvq|

g‡bKwi, Lvwj †evZ‡ji IRb = W MÖvg

‡evZj + cvwbi IRb = 𝑊1

‡evZj + Zi‡ji IRb = 𝑊2

AvwK©wgwW‡mi m~Îvbymv‡i,

mgAvqZb cvwbi IRb = (𝑊1- W) MÖvg

mgAvqZb Zi‡ji IRb = (𝑊2 - W) MÖvg

Av‡cwÿK ¸iæZ¡, S = 

𝑊2−𝑾

𝑊1−𝑾
× 𝝆𝒕 GLv‡b, 𝝆𝒕= t = 30℃ ZvcgvÎvq cvwbi

Av‡cwÿK ¸iæZ¡ ev NbZ¡|

ZË¡  



D`w¯’wZ wbw³, Av‡cwÿK ¸iæZ¡ gvcK †evZj, _v‡gv©wgUvi, cvwb, cixÿYxq Zij 

BZ¨vw`| 

hš¿cvwZ



(1) †j‡fwjs ¯ŒzÕi mvnv‡h¨ wbw³wU‡K fv‡jvfv‡e †mvRv I mgZj Ki‡Z n‡e

Ges m~PK‡K k~b¨ `v‡M Avb‡Z n‡e| 

(2) Gevi GKwU †evZj cwi®‹vi I ï®‹ K‡i gvcK cvjøvi Dc‡i †i‡L wbw³i 

cvV cvV MÖnY Ki‡Z n‡e GUvB Lvwj †evZ‡ji IRb| Gfv‡e wZbevi cvV

wb‡q Zv‡`i Mo Gi gvb †ei Ki‡Z n‡e|

(3) AZtci †evZjwU‡K cvwb Øviv c~Y© K‡i cyYivq gvcK cvjøvi Dci

ivL‡Z n‡e I wbw³i cvV MÖnY Ki‡Z n‡e - GUvB †evZj + cvwbi IRb| 

Gfv‡e wZb evi cvV wb‡q G‡`i Mo Gi gvb †ei Ki‡Z n‡e| 

Kv‡Ri aviv



(4) GLb †evZj †_‡K cvwb †d‡j w`‡q m¤ú~Y© †evZj cwi®‹vi K‡i ïwK‡q wb‡Z

n‡e| AZtci G‡K cixÿYxq Zij Øviv c~Y© K‡i cybivq gvcK cvjøvi Dci †i‡L

wbw³i cvV MÖnY Ki‡Z n‡e| GUvB Zij + †evZ‡ji IRb| Gfv‡e wZbevi cvV

wb‡q Zv‡`i Mo Gi gvb †ei Ki‡Z n‡e| 

(5) _v‡gv©wgUv‡ii mvnv‡h¨ Kÿ ZvcgvÎvq cvwbi ZvcgvÎv †g‡c wbB Zv 30℃
n‡e Ges ZvcgvÎvq ZvwjKv †_‡K cÖvß ZvcgvÎvq cvwbi Av‡cwÿK ¸iæZ¡ ev

NbZ¡ †R‡b wb‡Z n‡e| 

(6) cÖvß mKj cvV Q‡K wjwce× Ki‡Z n‡e|  

(7) cixÿYxq ZijwUi AvcvZ Av‡cwÿK ¸iæZ¡ wbY©q K‡i Zv‡K Kÿ ZvcgvÎvq

cvwbi Av‡cwÿK ¸iæZ¡ Øviv ¸Y K‡i cÖK…Z Av‡cwÿK ¸iæZ¡ wbY©q Ki‡Z n‡e|



QK t- Av‡cwÿK ¸iæZ¡ wbY©‡q Rb¨

cvV

msL¨v

Lvwj

†evZ‡ji

IRb

Lvwj

†evZ‡ji

Mo IRb

MÖvg

†evZj

+ 

cvwbi

IRb

†evZj

+ 

Zi‡ji

IRb

1

2

3



Mo, W= 
10.46+10.54+10.53

3
=10.51

Mo, 𝑊1= 
35.30+35.29+35.31

3
=35.30

Mo, 𝑊2 = 
35.41+35.40+35.42

3
=35.41

𝑆/ = 

35.41−10.51

35.30−10.51
=1.004 

S=1.004× 0.9956 = 1

djvdj t- cixÿYxq Zi‡ji cÖK…Z Av‡cwÿK ¸iæZ¡ = 1 (cÖvq) 

wnmve t-



(1) †evZj‡K Lye fv‡jv K‡i cwi®‹vi I ïwK‡q wb‡Z n‡e| 

(2) †evZ‡ji wfZi hLb cvwb ev cwiÿYxq Zij w`‡Z n‡e

ZLb †hb ey`eỳ  bv _v‡K, †mw`‡K jÿ¨ ivL‡Z n‡e|

(3) cvwb Øviv †evZj fwZ© Kivi ci cwi®‹vi ev †PvlK KvMR

Øviv †evZ‡ji evB‡ii MvÎ gy‡Q w`‡Z n‡e, hv‡Z cvwb bv _v‡K|  

mZK©Zv



cwiwPZ ce©

‡gvt iwdKzj Bmjvg

Bb÷ªv±i(bb-‡UK) c`v_© 

†kicyi cwj‡UKwbK Bbw÷wUDU, 

fvZkvjv, †kicyi|

hvnv †Zvgvi I †Zvgvi †`‡ki Rb¨ Kj¨vY Ki,ZvB Zzwg ¯̂cœ

†`L I ev¯Í‡e iæcvšÍi Ki| GUvB †Zvgvi QvÎRxe‡b Av`©k|

hviv cwikÖg K‡i I mgq‡K g~j¨ †`q ZvivB mZ¨ I my›`‡ii

c~Rvix I evnK| †gvt iwdKzj Bmjvg

welq t wdwR·-1(25912)

ce© t 1g 

wkdU t- 2q

mgq t- 2N›Uv 15wgwbU

ZvwiL t-



Abybv` I k‡ãi †eM m¤ú‡K© Ávb jvf Kiv|

Abybv` evqy¯Í¤¢ c×wZ‡Z k‡ãi †eM wbY©q|

cixÿvi bvg

D‡Ïk¨



GK †m‡K‡Û kã hZUv ~̀iZ¡ AwZµg K‡i, Zv‡K k‡ãi †eM e‡j | 

G‡K V Øviv cÖKvk Kiv nq|

hw` evqy¯Í‡¤¢ ℓ𝟏 ˆ`N ©̈i cÖ_g Abybv` Ges ℓ𝟐 ˆ`N ©̈i wØZxq Abybv` 

N‡U, Zvn‡j Kÿ ZvcgvÎvq Av`ª© evZv‡m k‡ãi †eM, 

V=2n(ℓ𝟐-ℓ𝟏) ‡mwg/†m‡K‡Û

GLv‡b, n = myi kjvKvi K¤úv¼ | 

ZË¡ 



(1) myi kjvKv, (2) GKgyL †Lvjv Abybv`x hš¿, (3) ivevi c¨vW, (4) wgUvi

†¯‹j, (5) _v‡gv©wgUvi BZ¨vw`| 

hš¿cvwZ



(1) Abybv`x KvPbjwU‡K cÖ_gZ cÖvq m¤ú~Y© cvwb‡Z fwZ© K‡i wb‡Z n‡e| 

(2) myi kjvKvi GKwU evû‡K ivevi c¨v‡W w`‡q AvNvZ K‡i Abybv`x

b‡ji †Lvjv gy‡Li KvQvKvwQ ai‡Z n‡e| 

(3) Gici Av‡¯Í Av‡¯Í cvwbi D”PZv cwieZ©b K‡i evqy¯Í¤¢ Ggbfv‡e w¯’i

Ki‡Z n‡e, hv‡Z †Rv‡i †kvbv hvq| 

(4) G Ae¯’vq wgUvi †¯‹‡ji mvnv‡h¨ evqy¯Í‡¤¢i ˆ`N ©̈ cwigvc Ki‡Z n‡e| 

GUvB cÖ_g Abybv`x ˆ`N ©̈| awi, Gi gvb ℓ𝟏 †mwg |

Kv‡Ri aviv



(5) Avevi cvwb‡K Av‡¯Í Av‡¯Í bj n‡Z †ei K‡i hZÿY ch©šÍ

cybivq †Rv‡i kã †kvbv bv hvq| G Ae¯’vq evqy¯Í‡¤¢i ˆ`N ©̈ cÖ_g

Abybv`x ˆ`N ©̈i cÖvq wZb¸Y n‡e| wgUvi‡¯‹‡ji mvnv‡h¨ GB ˆ`N ©̈ 

cwigvc Ki‡Z n‡e| awi, GUvi gvbℓ𝟐 †mwg| 

(6) Dc‡iv³ cÖwµqv¸‡jv Kgc‡ÿ wZbevi cybive„wË Ki‡Z

n‡e| 

(7) cwi‡k‡l GKwU _v‡gv©wgUv‡ii mvnv‡h¨ K‡ÿi ZvcgvÎv t℃
wbY©q Ki‡Z n‡e| 



Abybv` evqy¯Í¤^ c×wZ‡Z k‡ãi †eM wbY©‡qi QK  

ch©‡eÿY

msL¨v

myi kjvKvi

K¤úv¼ 

=nHz

Mo V 

†mwg

/‡m‡KÛ

1

2

3



1g †ÿ‡Î, V=2n(ℓ𝟐-ℓ𝟏) ‡mwg/ †m‡K‡Û

=2×256(97.4-31.4) ‡mwg/ †m‡K‡Û

= 33970.00  ‡mwg/ †m‡K‡Û

2q †ÿ‡Î, V=2n(ℓ𝟐-ℓ𝟏) ‡mwg/ †m‡K‡Û

=2×256(97.3 - 31.3) ‡mwg/ †m‡K‡Û

= 33970.00  ‡mwg/ †m‡K‡Û

3q †ÿ‡Î, V=2n(ℓ𝟐-ℓ𝟏) ‡mwg/ †m‡K‡Û

=2×256(97.5 - 31.5) ‡mwg/ †m‡K‡Û

= 33970.00  ‡mwg/ †m‡K‡Û

Mo k‡ãi †eM V = 
33970+33970+33970

3
= 33970.00  ‡mwg/ †m‡K‡Û ev 339.7 wg/‡m‡KÛ |

wnmve



wfRv evZv‡m t℃ ZvcgvÎvq k‡ãi †eM,

V=33970.00 †mwg/‡m‡KÛ

ev 339.7 wg/‡m‡KÛ|

djvdj



(1) Abybv`x bj m¤ú~Y© Djø¤^ nIqv DwPZ| 

(2) c~Y© Abybv` jÿ Kiv DwPZ| 

(3) myi kjvKv gwiPvgy³ nIqv DwPZ|

(4) Abybv`x evqy¯Í‡¤¢i ˆ`N ©̈ mwVKfv‡e cwigvc Kiv DwPZ| 

(5) cÖ_g Abybv` †c‡Z n‡j evqy¯Í‡¤¢i ˆ`N ©̈ ¯í̂gvb n‡Z µgk evov‡Z

n‡e| 

Av‡jvPbv t- cixÿv PjvKv‡j cixÿvMv‡ii ZvcgvÎvi cwieZ©b N‡U| wewfbœ

ZvcgvÎvq k‡ãi †eM wewfbœ nq| cixÿv †k‡l Mo‡eM wbY©q Kiv `iKvi|

mZK©Zv


