
 

 

K¬vm: 01 

Av‡jvP¨ m~wP: cošÍ e¯‘i m~Îvewj; †Kcjv‡ii m~Îvewj; wbDU‡bi gnvKl© m~Î| Aby‡”Q`:6.1;6.5; 6.3;6.4 

wkLb dj: 

1) cošÍ e ‘̄i †ÿ‡Î M¨vwjwjIi m~Î¸wj wee„Z I e¨vL¨v Ki‡Z cvi‡e| 

2) MÖ‡ni MwZ msµvšÍ †Kcjv‡ii m~Î¸wj wee„Z I e¨vL¨v Ki‡Z cvi‡e| 

3) gnvKl© msµvšÍ wbDU‡bi m~Z wee„Z I e¨vL¨v Ki‡Z cvi‡e| 

4) gnvKl©xq aªæe‡Ki msÁv ej‡Z I Gi me©RbxbZv e¨vL¨v Ki‡Z cvi‡e| 

Ávb: 

cošÍ e ‘̄ Kv‡K e‡j? cošÍ e ‘̄i 1g / 2q / 3q m~Î wee„Z Ki| MÖ‡ni MwZ m¤úwK©Z 

†Kcjv‡ii 1g / 2q / 3q m~Î wee„Z Ki| gnvKl© Kv‡K e‡j? wbDU‡bi gnvKl© m~ÎwU wee„Z 

Ki| gnvKl©xq aªæe‡Ki msÁv `vI|  

Abyaveb: 

cošÍ e¯‘i 1g / 2q / 3q m~‡Îi e¨vL¨v| †Kcjv‡ii MÖ‡ni MwZ msµvšÍ 1g / 2q / 3q 

m~‡Îi e¨vL¨v| wbDU‡bi gnvKl© m~‡Îi e¨vL¨v| gnvKl©xq aªæe‡Ki me©RbxbZv e¨vL¨v| 

cÖ‡qvM: -------------------------  

D”PZi `ÿZv: -------------------------  



 

 

 

Av‡jvP¨ m~wP: AwfKl© I AwfKl©R Z¡iY; AwfKl© Z¡i‡Yi cwieZ©b| Aby‡”Q`:6.7; 6.8;  

wkLb dj: 

1) AwfKl© I gnvKl© Gi Zzjbv Ki‡Z cvi‡e| 

2) AwfKl© Z¡i‡Yi eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

3) gnvKl©xq aªæe‡Ki mv‡_ AwfKl© Z¡i‡Yi m¤úK© eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

4) AwfKl© Z¡i‡Yi cwieZ©‡bi KviY wPwýZ I e¨vL¨v Ki‡Z cvi‡e| 

5) wewfbœ MvwYwZK mgm¨v mgvav‡b G¸‡jv e¨envi Ki‡Z cvi‡e| 

Ávb: 

AwfKl© Kv‡K e‡j? AwfKl©R Z¡iY Kv‡K e‡j? Kx Kx Kvi‡Y AwfKl©R Z¡iY cwiewZ©Z 

nq? AwfKl©R Z¡i‡Yi Av`k© gvb †Kv_vq cvIqv hvq?  

Abyaveb: 

AwfKl© GK cÖKvi gnvKl© Ñ e¨vL¨v|  AwfKl©R Z¡iY e¯‘i fi wbi‡cÿ wKš‘ ¯’vb wbi‡cÿ bq 

Ñ e¨vL¨v| c„w_exi AvK…wZi Rb¨ AwfKl©R Z¡i‡Yi cwieZ©b Ñ e¨vL¨v c„w_ex †_‡K D”PZvi Rb¨ 

AwfKl©R Z¡i‡Yi cwieZ©b Ñ e¨vL¨v c„w_exc„ô †_‡K MfxiZvi Rb¨ AwfKl©R Z¡i‡Yi cwieZ©b Ñ 

e¨vL¨v c„w_exi AvwýK MwZi Rb¨ AwfKl©R Z¡i‡Yi cwieZ©b Ñ e¨vL¨v gnvKl©xq aªæe‡Ki 

me©RbxbZv e¨vL¨v| 

cÖ‡qvM: 

c„w_exi fi𝐌,e ‘̄i fi𝐦 Ges e ‘̄ I c„w_exi †K‡›`ªi ga¨eZ©x 

`~iZ¡ 𝐝n‡j †Kv‡bv ’̄v‡b AwfKl©R Z¡iY, 𝐠 =
𝑮𝑴

𝒅𝟐
 

c„w_exi e¨vmva© 𝐑n‡j c„w_exc„‡ô AwfKl©R Z¡iY, 𝐠 =
𝑮𝑴

𝑹𝟐
 

A_ev, 𝐠 =
𝟒

𝟑
𝐆𝛑𝐑𝛒 ;c„w_exi NbZ¡ 𝛒 

c„w_ex †_‡K 𝐡 D”PZvi †Kv‡bv ’̄v‡b AwfKl©R Z¡iY, 𝐠′ =
𝑮𝑴

(𝑹+𝒉)𝟐
 

A_ev, 𝐠′ =
𝐑𝟐

(𝐑+𝐡)𝟐
𝐠 

c„w_ex †_‡K 𝐡 MfxiZvi †Kv‡bv ’̄v‡b AwfKl©R Z¡iY, 

 𝐠′ =
𝟒

𝟑
𝐆𝛑(𝐑 − 𝐡)𝛒 A_ev, 𝐠′ = (𝟏 −

𝐡

𝐑
) 𝐠 ;c„w_exi NbZ¡ 𝛒 

c„w_exi N~Y©b †eM 𝛚  n‡j, c„w_exc„‡ô 𝛌 Aÿvs‡ki †Kv‡bv ’̄v‡b 

AwfKl©R Z¡iY, 𝐠𝝀 = 𝐠 − 𝛚𝟐𝐑𝐜𝐨𝐬𝟐𝛌 

m¤¢ve¨ mKj 

cÖ‡qvM  I D”PZi `ÿZvi Ávb 

AskUzKz GLv‡b D‡jøL Kiv 

n‡jv| G¸‡jv‡K g~j wfwË a‡i 

wewfbœ †evW© cÖ‡kœi Av‡jv‡K 

Abykxjb Ki‡Z n‡e| 

D”PZi `ÿZv: 

c„w_exi fi,𝐌 =
𝐠𝐑𝟐

𝐆
 I NbZ¡ 𝛒 =

𝟑𝐠

𝟒𝛑𝐆𝐑
 wbY©q Kiv hv‡e| 

A_ev, m~‡h©i fi wbY©q Kiv hv‡e, 𝐌 =
𝟒𝝅𝟐𝐫𝟑

𝐆𝐓𝟐
𝐠 

 bgybv DÏxcK: c„w_ex wbR A‡ÿi Pviw`‡K 𝟐𝟒N›Uvq GKevi cÖ`wÿY K‡i, G‡K AvwýK MwZ e‡j| c„w_exi GB 

N~Y©b MwZi Rb¨ AwfKl©xq Z¡iY me©Î mgvb bq| c„w_exi e¨vmva© 𝟔𝟒𝟎𝟎𝐤𝐦Ges f~c„‡ô AwfKl©xq Z¡iY 𝟗. 𝟖𝐦𝒔−𝟐
| 

K) AwfKl©R Z¡iY Kv‡K e‡j? 

L) AwfKl© GK cÖKvi gnvKl© Ñ e¨vL¨v Ki| 

M) c„w_exi 𝟒𝟓° Aÿvs‡k Aew¯’Z AÂ‡j AwfKl©xq Z¡iY wbY©q Ki| 

N) welye AÂ‡j Aew¯’Z †Kv‡bv e¯‘i AwfKl©xq Z¡iY k~b¨ n‡Z n‡j c„w_exi †KŠwYK †KŠwYK †e‡Mi Kxiƒc  

cwieZ©b Ki‡Z n‡e? MvwYwZKfv‡e we‡kølY Ki| 



 

 

 

Av‡jvP¨ m~wP: 

AwfKl© †K›`ª; gnvKl©xq †ÿÎ; gnvKl©xq †ÿÎ cÖvej¨; gnvKl©xq wefe; 

gnvKl©xq m~‡Îi cÖ‡qvM| 

Aby‡”Q`: 6.9; 6.10; 

6.11| 

wkLb dj: 

1) AwfKl© †K› ª̀ Gi msÁv w`‡Z cvi‡e Ges wewfbœ e¯‘i †ÿ‡Î Zv e¨vL¨v Ki‡Z cvi‡e| 

2) gnvKl©xq †ÿÎ eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

3) gnvKl©xq †ÿÎ cÖvej¨ m¤ú‡K© eY©bv I e¨vL¨v Ki‡Z Ges we› ỳ f‡ii Rb¨ Zv wbY©q Ki‡Z cvi‡e| 

4) gnvKl©xq †ÿÎ cÖvej¨ I AwfKl© Z¡i‡Yi m¤úK© e¨vL¨v Ki‡Z cvi‡e| 

5) gnvKl©xq wefe m¤ú‡K© eY©bv I e¨vL¨v Ki‡Z Ges we› ỳ f‡ii Rb¨ Zv wbY©q Ki‡Z cvi‡e|    

6) gnvKl© m~Î cÖ‡qvM K‡i wewfbœ e¯‘i Rb¨ gnvKl©xq cÖvej¨ I wefe wbY©q Ki‡Z cvi‡e| 

6) wewfbœ MvwYwZK mgm¨v mgvav‡b G¸‡jv e¨envi Ki‡Z cvi‡e 

Ávb: 

AwfKl© †K› ª̀ ev fvi‡K› ª̀ Kv‡K e‡j? wewfbœ mylg R¨vwgwZK e¯‘i(e„ËvKvi cvZ, AvswU, 

†MvjK, mvgvšÍwiK, wÎfzRvK…wZ cvZ, mylg `Û, †ejbvK…wZi e ‘̄) fvi‡K› ª̀ m¤ú‡K© mg¨K aviYv 

gnvKl©xq †ÿÎ Kv‡K e‡j? gnvKl©xq †ÿÎ cÖvej¨ ev ZxeªZv Kv‡K e‡j?  gnvKl©xq wefe 

Kv‡K e‡j?  

Abyaveb: 

hvÎxevnx †bŠKvq hvÎx‡`i `vuov‡Z wb‡la Kiv nq Ñ e¨vL¨v|c„w_exi †ÿÎ cÖvej¨ I AwfKl©R 

Z¡iY GKB Ñ e¨vL¨v|  gnvKl©xq †ÿ‡Î ~̀iZ¡ ebvg gnvKl©xq wef‡ei †jLwPÎ  Ñ e¨vL¨v| 

gnvKl©xq wef‡ei m‡e©v”P gvb Amx‡g Ges k~b¨ Ñ e¨vL¨v gnvKl© †ÿ‡Î ej me©`v AvKl©Yag©x 

nq KL‡bvB weKl©Yag©x bq Ñ e¨vL¨v| 

cÖ‡qvM: 

we›`y fi𝐌,`~iZ¡𝐫 n‡j H ’̄v‡b gnvKl©xq cÖvej¨, 𝐄 =
𝐆𝐌

𝐫𝟐
 

 we›`y fi𝐌,`~iZ¡𝐫 n‡j H ’̄v‡b gnvKl©xq wefe, 𝐕 =
𝐆𝐌

𝒓
 

 mylg wb‡iU †Mvj‡Ki fi𝐌,†Mvj‡Ki e¨vmva© 𝐚 n‡j, †Mvj‡Ki Af¨šÍ‡i 𝐫 

`~i‡Z¡ wefe,𝐕 = −
𝑮𝐌(𝟑𝒂𝟐−𝒓𝟐)

𝟐𝒂𝟑
 Ges cªvej¨, 𝐄 = −

𝐆𝐌

𝐚𝟑
𝐫 

 mylg wb‡iU †Mvj‡Ki fi𝐌,†Mvj‡Ki e¨vmva© 𝐚 n‡j, †Mvj‡Ki c„‡ô 

wefe,𝐕 = −
𝑮𝑴

𝒂
 Ges cªvej¨, 𝐄 = −

𝐆𝐌

𝐫𝟐
  

 mylg wb‡iU †Mvj‡Ki fi𝐌,†Mvj‡Ki e¨vmva© 𝐚 n‡j, †Mvj‡Ki †K›`ª n‡Z 𝐫 

`~i‡Z¡ wefe,𝐕 = −
𝑮𝐌

𝒓
 Ges cªvej¨, 𝐄 = −

𝐆𝐌

𝐫𝟐
 

m¤¢ve¨ 

mKj cÖ‡qvM  I 

D”PZi `ÿZvi Ávb 

AskUzKz GLv‡b D‡jøL 

Kiv n‡jv| G¸‡jv‡K 

g~j wfwË a‡i wewfbœ 

†evW© cÖ‡kœi Av‡jv‡K 

Abykxjb Ki‡Z n‡e| 

D”PZi `ÿZv:  

 bgybv DÏxcK: 𝟐𝐦evûwewkó GKwU eM©‡ÿ‡Îi †K‡›`ª 𝟏𝐤𝐠 f‡ii GKwU e ‘̄ ivLv  Av‡Q| eM©‡ÿ‡Îi PviwU 

†KŠwYK we›`y‡Z h_vµ‡g 𝟒𝐤𝐠, 𝟒𝐤𝐠, 𝟐𝐤𝐠,Ges  𝟐𝐤𝐠f‡ii PviwU e¯‘ ivLv Av‡Q| [𝐆 = 𝟔. 𝟔𝟕𝟑 × 𝟏𝟎−𝟏𝟏𝐍𝐦𝟐𝐤𝐠−𝟐
 

K) gnvKl© wefe Kv‡K e‡j? 

L) gnvKl©xq †ÿÎ cÖvej¨ ej‡Z Kx eyS? 

M) eM©‡ÿ‡Îi †K‡› ª̀ gnvKl©xq wefe wbY©q Ki| 

N) eM©‡ÿ‡Îi †K‡› ª̀ iwÿZ e ‘̄wU w¯’i _vK‡e wK bv Ñ MvwYwZKfv‡e we‡kølY Ki| 
 



 

 

 

Av‡jvP¨ m~wP: 

gyw³ †eM; gnvKl© m~‡Îi e¨envi; K…wÎg DcMÖn; f~-w ’̄i DcMÖn; †hvMv‡hvM 

DcMÖn; e ‘̄ M‡elYv I cÖvK…wZK m¤ú‡`i AbymÜvb| 

Aby‡”Q`: 6.12; 

6.13| 

wkLb dj: 

1) gyw³ †eM Gi msÁv w`‡Z cvi‡e Ges Gi MvwYwZK ivwkgvjv cÖwZcv`b I we‡kølY Ki‡Z cvi‡e| 

2) gnvKl© m~Î e¨envi K‡I K…wÎg DcMÖ‡ni †eM, AveZ©b Kvj Ges D”PZv wbY©q Ki‡Z  I e¨vL¨v 

Ki‡Z cvi‡e| 

3) f~-w ’̄i K…wÎg DcMÖn Kx Zv we‡kølY Ki‡Z cvi‡e| 

4) K…wÎg DcMÖ‡ni e¨envi m¤ú‡K© aviYv jvf Ki‡Z cvi‡e| 

5) wewfbœ MvwYwZK mgm¨v mgvav‡b G¸‡jv e¨envi Ki‡Z cvi‡e 

Ávb: 

gyw³ †eM Kv‡K e‡j? K…wÎg DcMÖn Kv‡K e‡j? cvwK©s Kÿc_ Kx?  f~-w ’̄i K…wÎg 

DcMÖn Kx?  †hvMv‡hvM DcMÖn Kv‡K e‡j?  cªvK…wZK m¤ú‡`i AbymÜvb Kxfv‡e Kiv nq?  

Abyaveb: 

†Uwj †hvMv‡hv‡Mi †ÿ‡Î f~-w ’̄i DcMÖn e¨envi Kiv nq †Kb Ñ e¨vL¨v  †Kv‡bv MÖ‡ni gyw³ †eM 

H MÖ‡ni e¨vmv‡a©i Dci wbf©ikxj Ñ e¨vL¨v  

cÖ‡qvM: 

 †Kv‡bv MÖ‡ni fi𝐌, e¨vmva©𝐑 n‡j H MÖ‡ni Rb¨ gyw³ †eM, 𝐯 = √
𝟐𝐆𝐌

𝐑
 

A_ev, †Kv‡bv MÖ‡ni AwfKl©R Z¦iY 𝐠 n‡j H MÖ‡ni Rb¨ gyw³ †eM, 𝐯 = √𝟐𝐠𝐑 

 c„w_exi fi𝐌, e¨vmva© 𝐑, c„w_ex c„ô †_‡K D”PZv𝐡 n‡j K…wÎg DcMÖ‡ni 

AveZ©b †eM,𝐯 = √
𝐆𝐌

(𝑹+𝒉)
  

 K…wÎg DcMÖ‡ni AveZ©bKvj 𝐓 n‡j,𝐓 = 𝟐𝛑(𝐑 + 𝐡)√
𝑹+𝒉

𝑮𝑴
  

 K…wÎg DcMÖ‡ni D”PZv,𝐡 = (
𝐆𝐌𝐓𝟐

𝟒𝛑𝟐
)

𝟏

𝟑
− 𝑹  

 

m¤¢ve¨ 

mKj cÖ‡qvM  I 

D”PZi `ÿZvi Ávb 

AskUzKz GLv‡b D‡jøL 

Kiv n‡jv| G¸‡jv‡K 

g~j wfwË a‡i wewfbœ 

†evW© cÖ‡kœi Av‡jv‡K 

Abykxjb Ki‡Z n‡e| 

D”PZi `ÿZv:  K…wÎg DcMÖ‡ni fi𝐦, D”PZv 𝐡 n‡j, K…wÎg DcMÖ‡n MwZkw³, 𝐊 =
𝐆𝐌𝐦

𝟐(𝐑+𝐡)
 

 bgybv DÏxcK:GK`j weÁvbx 𝟏𝟎𝟎𝐤𝐠 f‡ii GKwU K…wÎg DcMÖn‡K 𝟑. 𝟔 × 𝟏𝟎𝟒𝐤𝐠𝐦 Dc‡i DwV‡q 

𝟑. 𝟏𝐤𝐦𝐬−𝟏
‰iwLK †eM cÖ`vb K‡i Pvu` m`„k DcMÖ‡n cwiYZ Kivi †Póv Ki‡jv| c„w_exi fi I e¨vmva© Pvu‡`i fi I e¨vmv‡a©i 

h_vµ‡g 𝟖𝟏 I 𝟏𝟔 ¸Y| c„w_ex n‡Z Puv‡`i ~̀iZ¡ 𝟑 × 𝟏𝟎𝟓𝐤𝐦 c„w_ex‡Z AwfKl©R Z¡iY 𝟗. 𝟖𝐦𝐬−𝟐
, Ges gnvKl© aªæe‡Ki 

gvb  𝐆 = 𝟔. 𝟔𝟕𝟑 × 𝟏𝟎−𝟏𝟏𝐍𝐦𝟐𝐤𝐠−𝟐
| 

K) f~-w ’̄i DcMÖn Kv‡K e‡j? 

L) i‡K‡Ui †eM gyw³ †eM bq †Kb Ñ e¨vL¨v Ki? 

M) c„w_ex I Pvu‡`i ga¨eZ©x †Kvb we›`y‡Z gnvKl© cÖvej¨ mgvb n‡e? 

N) DÏxc‡Ki K…wÎg DcMÖnwU Puv‡`i g‡Zv DcMÖ‡n cwiYZ n‡e wK bv Ñ MvwYwZKfv‡e we‡kølY Ki| 
 


