
 

 

K¬vm: 01 

Av‡jvP¨ m~wP: 

c`v‡_©i AvšÍtAvYweK ej; c`v‡_©i Ae ’̄v; c`v‡_©i eÜb; 

w ’̄wZ¯’vcKZv; c`v‡_©i w¯’wZ¯’vcK ag©; wewfbœ cÖKvi weK…wZ I 

cxob| 

Aby‡”Q`: 7.1;7.3; 7.4;  

            7.5; 7.6| 

wkLb dj: 

1) c`v‡_©i AvšÍtAvYweK e‡ji cÖK…wZ e¨vL¨v Ki‡Z cvi‡e| 

2) c`v‡_©i wewfbœ cÖKvi eÜb e¨vL¨v Ki‡Z cvi‡e| 

3) AvšÍtAvYweK e‡ji Av‡jv‡K c`v‡_©i w¯’wZ¯’vcK AvPiY e¨vL¨v Ki‡Z cvi‡e| 

4) w ’̄wZ ’̄vcKZv m¤úwK©Z wewfbœ ivwk e¨vL¨v Ki‡Z cvi‡e| 

Ávb: 

AvšÍtAvYweK ej Kv‡K e‡j? c`v‡_©i eÜb kw³ Kx? AvqwbK eÜb / mg‡hvRx eÜb / 

avZe eÜb/ f¨vbWvi Iqvjm eÜbGi msÁv `vI| w ’̄wZ ’̄vcKZv Kv‡K e‡j? w ’̄wZ ’̄vcK mxgvi 

msÁv `vI| c~Y© w ’̄wZ ’̄vcK e ‘̄/bgbxq e ‘̄/c~Y© `„p e ‘̄i msÁv `vI| w ’̄wZ ’̄vcK K¬vwšÍ Kx? 

weK…wZ Kv‡K e‡j? cxob Kv‡K e‡j? Amn cxob Kv‡K e‡j? ‰`N©¨ weK…wZ Kv‡K e‡j? 

AvqZb weK…wZ/‡gvPo weK…wZi msÁv  

Abyaveb: 

c`v‡_©i AvšÍtAvYweK ej Kxfv‡e KvR K‡i e¨vL¨v mvg¨ve¯’vi Zzjbvq AvšÍtAvYweK 

~̀iZ¡ †ewk ev Kg n‡j AvšÍtAvYweK e‡ji AvPiY Ñ e¨vL¨v| weK…wZ GKwU gvÎv I GKK 

wenxb ivwk Ñ e¨vL¨v| AvšÍtAvYweK ej Øviv c`v‡_©i w¯’wZ¯’vcK a‡g©I Ñ e¨vL¨v| 

cÖ‡qvM: -------------------------  

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



K¬vm: 02 

Av‡jvP¨ m~wP: 

û‡Ki m~Î; cxob ebvg weK„wZ; w ’̄wZ ’̄vcKZvi wewfbœ ¸Yv¼; cqm‡bi 

AbycvZ| 

Aby‡”Q`: 7.7; 7.8; 7.9; 

7.10|  

wkLb dj: 

1) û‡Ki m~Î e¨vL¨v Ki‡Z cvi‡e| 

2) †jLwP‡Îi mvnv‡h¨ cxob weK…wZi m¤úK© eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

3) wewfbœ cÖKvi w¯’wZ ’̄vcK ¸Yv¼ eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

4) cqm‡bi AbycvZ eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

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

Ávb: 

û‡Ki m~Î wee„Z Ki w ’̄wZ¯’vcK ¸Yv¼ Kv‡K e‡j? Bqs Gi ¸Yv¼ Kv‡K e‡j? KvwV‡b¨i 

ev `„pZvi ¸Yv¼ Kv‡K e‡j? msbg¨Zv I Amsbg¨Zv Kx? cqm‡bi AbycvZ Kv‡K e‡j? 

Abyaveb: 

û‡Ki m~‡Îi  Ñ e¨vL¨v|  cxob I weK…wZi †jLwPÎ Ñ e¨vL¨v| cqm‡bi AbycvZ GKwU gvÎv 

I GKK wenxb ivwk Ñ e¨vL¨v B¯úvZ ivev‡ii †P‡q †ewk w¯’wZ¯’vcK Ñ e¨vL¨v B¯úv‡Zi Bqs Gi 

¸Yv¼ 2 × 1011Nm−2
 ej‡Z Kx eyS? A¨vjywgwbqvg Gi cqm‡bi AbycvZ 0.33 ej‡Z Kx 

eyS? 

cÖ‡qvM: 

†Kv‡bv GKwU Zv‡ii ˆ`N¨©𝐋,cÖ¯’‡”Q‡`i †ÿÎdj𝐀 Ges Gi Dci𝐅ej 

cÖ‡qvM Kivq Gi ˆ`N¨© 𝐥 e„w× †c‡j, 𝐘 =
𝐅𝐋

𝐀𝐥
  ; hw` Gi wb‡P 𝐌fi 

Szwj‡q †`qv nq Z‡e 𝐘 =
𝐌𝐠𝐋

𝛑𝐫𝟐𝐥
 | 

 †Kv‡bv GKwU Zv‡ii Avw` ˆ`N©¨ 𝐋 Ges Avw` e¨vmva©, 𝐫 

evwn¨K e‡ji cÖfv‡e Gi ˆ`N¨©  ∆𝐥 e„w× Ges e¨vmva© ∆𝐫 n«vm †c‡j, 

cqm‡bi AbycvZ𝛔 = −
∆𝒓

𝑹
∆𝒍

𝑳

 A_ev, 𝛔 = −
𝐝

𝐃
𝐥

𝐋

 ; 

GKwU Zv‡ii m¤úªmvi‡Y †gvU K…ZKvR,𝐖 =
𝟏𝐘𝐀𝒍𝟐

𝟐𝐋
 Ges GKK 

AvqZ‡b mwÂZ wefe kw³ 𝐔 =
𝟏𝒀𝑨𝒍𝟐

𝟐𝐋𝟐
 

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: `xc M‡elYvMv‡i 𝟔𝐦 ˆ`‡N©¨i Ges 𝟎. 𝟔𝐦𝐦 e¨v‡mi GKwU B¯úv‡Zi Zvi Ges Av‡iKwU mxmvi 

Zv‡ii †kl cÖv‡šÍ ch©vqµ‡g 𝟐𝟓𝐤𝐠 fi Szwj‡q †`Iqvi ci Dfq Zv‡ii ˆ`N©¨ cÖmviY †cj h_vµ‡g 𝟎. 𝟐𝟔𝐦 Ges 𝟎. 𝟑𝟐𝟓𝐦 | 

B¯úv‡Zi Bqs Gi ¸Yv¼ 2 × 1011Nm−2
| 

K) eÜb kw³ Kv‡K e‡j? 

L) AvšÍtAvYweK e‡ji mv‡_ AvšÍtAvYweK `~i‡Z¡i m¤úK© Kxiƒc Ñ e¨vL¨v Ki| 

M) cÖmvwiZ Ae¯’vq B¯úvZ ZviwUi g‡a¨ w ’̄wZ¯’vcK wefekw³ wbY©q Ki| 

N) DÏxc‡Ki †Kvb ZviwUi fvi †bIqvi mvg_©¨ †ewk? MvwYwZKfv‡e we‡kølY Ki| 

 

 

 



K¬vm: 03 

Av‡jvP¨ m~wP: 

cÖevnxi cÖevn; mv›`ªZv; Nl©Y I mv›`ªZv; mv›`ªZv mnM; †÷vK‡mi m~Î; AšÍ¨ 

†eM; mv›`ªZvi NUbvewj| 

Aby‡”Q`:7.13; 7.14; 

7.15; 7.16; 7.17; 

7.18; 7.19| 

wkLb dj: 

1) cÖevnx I cÖevnxi wewfbœ cÖKvi cÖevn e¨vL¨v Ki‡Z cvi‡e| 

2) mv› ª̀Zv Kx Zv eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

3) Nl©Y I mv›`ªZvi m¤úK© eY©bv I e¨vL¨v Ki‡Z cvi‡e| 

4) mv›`ªZv mnM e¨vL¨v Ki‡Z cvi‡e I mv› ª̀Zv mn‡Mi MvwYwZK mgxKiY wbY©q Ki‡Z cvi‡e| 

5) wewfbœ cÖevnxi mv›`ªZvi Dci ZvcgvÎv I Pv‡ci cÖfve eY©bv I e¨vL¨v Ki‡Z cvi‡e|    

6) Zi‡j cZbkxj e ‘̄i †ÿ‡Î †÷vK‡mi m~Î cÖ‡qvM I e¨vL¨ Ki‡Z cvi‡e| 

7) AšÍ¨ †eM ev cÖvwšÍK †e‡Mi aviYv e¨vL¨v Ki‡Z cvi‡e I MvwYwZK mgxiY wbY©q Ki‡Z cvi‡e| 

8) mv› ª̀Zv msµvšÍ wewfbœ NUbvewj e¨vL¨v Ki‡Z cvi‡e| 

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

Ávb: 

cÖevnx c`v_© Kv‡K e‡j? †¯ªvZ‡iLv cÖevn I wewÿß cÖevn Kv‡K e‡j? mv› ª̀Zv Kv‡K e‡j? 

mv›`ªZv ¸Yv¼ Kv‡K e‡j?  mv›`ªZv msµvšÍ wbDU‡bi m~ÎwU wee„Z Ki| mv› ª̀Zvi Dci 

ZvcgvÎvi cÖfve mv›`ªZvi Dci Pv‡ci cÖfve mv› ª̀Zv msµvšÍ †÷vK‡mi m~ÎwU wee„Z Ki| 

AšÍ¨ †eM ev cÖvwšÍK †eM Kv‡K e‡j? 

Abyaveb: 

cÖevnxi cÖev‡ni Dci Zi‡ji µvwšÍ‡eM Gi cÖfve Ñ e¨vL¨v|kxZj cvwbi †P‡q Dò cvwbi MwZ 

ª̀æZZi nq Ñ e¨vL¨v|  mv›`ªZv †Kb cÖevnx c`v‡_© m„wó nq  Ñ e¨vL¨v| Nl©Y I mv›`ª ej GK bq 

†Kb Ñ e¨vL¨v gy³fv‡e cZbkxj e„wói †duvUv D”P †eM cÖvß nq bv †Kb Ñ e¨vL¨v| mv›`ª Zi‡ji 

ga¨ w`‡q avZe †MvjK cwZZ n‡j †eM ebvg mgq †jLwPÎ Ñ e¨vL¨v|  †Zj †ewk Qovq wKš‘ 

wMømvwiY Kg Qovq Ñ e¨vL¨v| 

cÖ‡qvM: 

Zi‡ji mv›`ªZv ¸Yv¼𝛈,Zi‡ji NbZ¡𝛒 Ges †h bj w`‡q Zij cÖevwnZ n‡”Q 

Zvi e¨vmva© 𝐫 n‡j µvwšÍ‡eM, 𝐯𝒄 =
𝜼

𝝆𝒓
  ev, 𝐯𝒄 = 𝑹𝒆

𝛈

𝛒𝐫
 GLv‡b 𝐑𝒆 †ibìm 

msL¨v hvi gv‡bi Dci wfwË K‡i cÖevnxi cÖevn †Kgb n‡e Zv Rvbv hvq| 

  †Kv‡bv cÖevnxi `ywU Í̄‡ii †ÿÎdj𝐀, †e‡Mi bwZ 

𝐝𝐯

𝒅𝒚
 , mv›`ªZv ¸Yvv¼ 𝛈 n‡j 

cÖevnxi Í̄i Ø‡qi g‡a¨ ¯úk©Kxq mv›`ª ej,𝐅 = 𝛈𝐀
𝐝𝐯

𝒅𝒚
 

 †Kv‡bv Zi‡ji mv›`ªZv mnM𝛈,ZvcgvÎv 𝐓 Ges `yyywU aªæeK 𝐀 I 𝐁 n‡j 

ZvcgvÎv I mv›`ªZvi m¤úK©m~PK mgxKiY,𝐥𝐨𝐠𝛈 = 𝐀 +
𝐁

𝐓
  

 †Kv‡bv †Mvj‡Ki e¨vmva©𝐫,Zi‡ji mv›`ªZv mnM𝛈 Ges cZbkxj †Mvj‡Ki 

†eM 𝐯 n‡j evav`vbKvix ej 𝐅 = 𝟔𝛑𝐫𝛈𝐯                                        

  †Kv‡bv †Mvj‡Ki e¨vmva©𝐫,Zi‡ji mv›`ªZv mnM𝛈 ,cÖevnxi NbZ¡ 𝛒𝒇, 

†Mvj‡Ki c`v‡_©i NbZ¡ 𝛒𝒔, H ’̄v‡bi AwfKl©R Z¡iY 𝐠 n‡j Zi‡ji g‡a¨ 

†Mvj‡Ki AšÍ¨‡eM,𝐯 =
𝟐𝒓𝟐(𝛒𝒔−𝛒𝒇)𝐠

𝟗𝜼
                                               

  A‡bK mgq evqy ey`ey` cvwbi ga¨ w`‡q Dc‡i D‡V Av‡m ZLb ey`ey‡`i  

AšÍ¨‡eM,𝐯 =
𝟐𝒓𝟐(𝛒𝒇−𝛒𝒔)𝐠

𝟗𝜼
 GLv‡b 𝛒𝒔 evqy ey`ey‡`i NbZ¡| 

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: GKB AvqZb I Dcv`v‡bi 𝟎. 𝟓 × 𝟏𝟎−𝟐𝐦e¨vmva©wewkó GKwU wb‡iU wmwjÛvi I †MvjK GK‡Î 

cvwb‡Z †Q‡o †`Iqv n‡jv| e ‘̄Ø‡qi Dcv`v‡bi I cvwbi NbZ¡ h_vµ‡g 𝟕𝟖𝟎𝟎𝐤𝐠𝐦−𝟑
 Ges  𝟏𝟎𝟎𝟎𝐤𝐠𝐦−𝟑

 cvwbi mv›`ªZv 

mnM 𝛈 = 𝟎. 𝟎𝟎𝟏𝐤𝐠𝐦−𝟑𝐬−𝟏
| 

K) mv› ª̀Zv Kv‡K e‡j? 

L) kxZj cvwbi †P‡q Mig cvwbi MwZ `ªæZZi nq †Kb Ñ e¨vL¨v Ki| 

M) wmwjÛviwU cvwbi g‡a¨ Lvovfv‡e cZbkxj n‡j Gi cÖvšÍ †eM wbY©q Ki| 

N) wmwjÛvi I †Mvj‡Ki g‡a¨ †KvbwU AwaK mv› ª̀ ej Abyfe Ki‡eÑ MvwYwZKfv‡e we‡kølY Ki| 
 

 

 

K¬vm: 04 

Av‡jvP¨ m~wP: 

c„ôUvb; c„ôUv‡bi AvYweK ZË¡; c„ôkw³; ¯úk© †KvY; ˆKwkKZv; c„ôUvb 

m¤úwK©Z NUbvewj| 

Aby‡”Q`: 6.12; 

6.13| 

wkLb dj: 

1) c„ôUvb Gi msÁv w`‡Z cvi‡e Ges e¨vL¨v Ki‡Z cvi‡e| 

2) AvYweK Z‡Ë¡i mvnv‡h¨ c„ôUvb e¨vL¨v Ki‡Z cvi‡e| 

3) mskw³ I AvmÄb ej we‡kølY Ki‡Z cvi‡e| 

4) c„ôkw³ Gi msÁv w`‡Z cvi‡e Ges e¨vL¨v Ki‡Z cvi‡e| 

5) ¯úk© †KvY Gi msÁv w`‡Z cvi‡e Ges e¨vL¨v Ki‡Z cvi‡e| 

6) ˆKwkKZv Gi msÁv w`‡Z cvi‡e Ges e¨vL¨v Ki‡Z cvi‡e| 

7) c„ôUvb m¤úwK©Z wewfbœ NUbvewji e¨vL¨v Ki‡Z cvi‡e| 

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

Ávb: 

c„ôUvb Kv‡K e‡j? c„ôkw³ Kv‡K e‡j? msmw³ ej Kx?  AvmÄb ej Kx? ¯úk© 

†KvY Kv‡K e‡j?  ˆKwkKZv Kv‡K e‡j?  

Abyaveb: 

cvwbi †dvuUv †MvjvK…wZi nq †Kb Ñ e¨vL¨v Zi‡ji Nb‡Z¡i mv‡_ ¯úk© †Kv‡Yi m¤úK©Ñ e¨vL¨v 

 ˆKwkKb‡j cvi‡`i Aebgb nq wKš‘ cvwb Dc‡i D‡V Ñ e¨vL¨v Kv‡P ˆZjv³ c`v_© jvM‡j 

¯úk© †KvY e„w× cvq Ñ e¨vL¨v| QvZvi Kvc‡o wQ`ª _vKv m‡Ë¡I e„wói cvwb wfZ‡i cÖ‡ek K‡i bv Ñ 

e¨vL¨v GKwU eo cvwbi †duvUv †f‡½ A‡bK¸‡jv †QvU †duvUvq cwiYZ Ki‡j ZvcgvÎvi Kxiƒc 

cwieZ©b n‡e Ñ e¨vL¨v Kv‡Pi Mv‡q cvwb †j‡M _v‡K wKš‘ cvi` †j‡M _v‡K bv Ñ e¨vL¨v AkvšÍ 

mgy`ª‡K kvšÍ Ki‡Z †Zj †X‡j †`Iqv nq †Kb Ñ e¨vL¨v| cvwbi Dci w`‡q †cvKvgKvo mn‡R †nu‡U 

hvq  Ñ e¨vL¨v| Mv‡Q cvwbi cwienb Ñ e¨vL¨v| 

cÖ‡qvM: 

 †Kv‡bv Zi‡ji c„‡ô𝒍 ˆ`‡N©¨i †iLvi mv‡_ 𝐅 ej wµqv Ki‡j c„ôUvb 𝐓 =
𝑭

𝒍
 

 Zi‡ji c„ôkw³ 𝐄 =
𝑾

𝚫𝑨
                                                        

 GKwU eo †duvUv‡K †f‡½ 𝐍 msL¨K †QvU †duvUvq cwiYZ Ki‡j cÖ‡qvRbxq 

kw³𝐖 = 𝟒𝛑(𝐍𝐫𝟐 − 𝐑𝟐)𝐓                                                      

wKšÍy duvcv ey`ey‡`i †ÿ‡Î 𝐖 = 𝟐 × 𝟒𝛑(𝐍𝐫𝟐 − 𝐑𝟐)𝐓 

 ‰KwkK b‡j Zi‡ji DaŸ©v‡ivnY 𝐡 n‡j, 𝐓 =
𝐫(𝐡+

𝐫

𝟑
)𝛒𝐠

𝟐𝒄𝒐𝒔𝜽
 

 cvwb I miæ KvPb‡ji †ÿ‡Î𝐓 =
𝐫𝐡𝛒𝐠

𝟐
 

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:GKB AvKv‡ii `kwU cvwbi †duvUv‡K GKwÎZ K‡i GKwU †duvUvq cwiYZ Kiv nj| cÖwZwU cvwbi 

†duvUvi e¨vm 𝟏𝟎𝟎𝐤𝐠𝟓 × 𝟏𝟎−𝟕𝐦 Ges cvwbi c„ôUvb 𝟕𝟐 × 𝟏𝟎−𝟑𝐍𝐦−𝟏
 | 

K) mskw³ ej Kv‡K e‡j? 

L) c„ôUvb msL¨vMZfv‡e c„ôkw³i mgvb n‡jI Zviv GK bq Ñ e¨vL¨v Ki? 

M) DÏxc‡Ki eo †duvUvi e¨vm wbY©q Ki| 

N) DÏxc‡Ki NUbvq cvwbi ZvcgvÎvi †Kvb cwieZ©b n‡e wK bv Ñ MvwYwZKfv‡e we‡kølY Ki| 
 

 

 


