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eq \o((((,cÖkœ(1) 6(C Ges ( 15(C `ywU PvR© evqy gva¨‡g †Kvb ¯’v‡b ci¯úi †_‡K 0.05m `~i‡Z¡ Aew¯’Z|
[ivRDK DËiv g‡Wj K‡jR, XvKv]
K.
Zwor wØ‡gi“ Kv‡K e‡j? 
1

L.
Avav‡bi †Kvqv›Uvqb e¨vL¨v Ki|
2

M.
PvR©Ø‡qi ms‡hvRK †iLvi ga¨¯’‡j Zwor wefe KZ?
3

N.
PvR©Øq‡K ci¯úi ¯úk© K‡i cybivq GKB Ae¯’v‡b ivLv n‡j ¯ú‡k©i c~‡e© I c‡i G‡`i ga¨Kvi e‡ji cÖK…wZ Av‡jvPbv Ki| 
4

1 bs cÖ‡kœi DËi

eq \o((,K) `ywU wecixZagx© wKš‘ mgvb gv‡bi PvR© KvQvKvwQ Ae¯’vb Ki‡j G‡`i‡K GK‡Î Zwor wØ‡gi“ e‡j| 

eq \o((,L) Avav‡bi †h †Kv‡bv gvb n‡Z cv‡ibv- G welqwU‡K Avav‡bi †Kvqv›Uvqb e‡j| `ywU AbvwnZ e¯‘i g‡a¨ B‡jKUªb Av`vb cÖ`v‡bi d‡j DfqB mgvb gv‡bi wKš‘ wecixZag©x Pv‡R© PvwR©Z nq| KqwU B‡jKUªb ¯’vbvš—i Ki‡jv Zvi Ici Avav‡bi gvb wbf©i K‡i| GKvi‡Y Avav‡bi gvb me©`v B‡jKUª‡bi Avav‡bi (e = (1.6 ( 10(19C) mij ¸wbZK nq, fMœvsk n‡Z cv‡ibv| †hgb, 2.4 ( 10(19C gv‡bi †Kv‡bv Avavb _vK‡Z cv‡ibv, KviY GwU e( Gi fMœvsk (1.5) ¸wYZK| 

eq \o((,M) †`Iqv Av‡Q,


PvR©Øq q1 = 6(C = 6 ( 10(6C

Ges q2 = ( 15(C = (15 ( 10(6C

PvR©Ø‡qi ga¨Kvi `~iZ¡, d = 0.05m
Rvbv Av‡Q,

evqy gva¨‡gi Rb¨ Kzj‡¤^i aª“eK,  eq \f(1,4((o)  = 9 ( 109 Nm2C(2
PvR©Ø‡qi ms‡hvRK †iLvi ga¨¯’‡j A_©vr cÖwZwU PvR© n‡Z 

r =  eq \f(d,2) =  eq \f(0.05m,2) = 0.025 m `~‡ii we›`y‡Z q1 Pv‡R©i `i“b

Zwor wefe, V1 =  eq \f(1,4((o) 

 eq \f(q1,r) 
Ges q2 Pv‡R©i `i“b Zwor wefe =  eq \f(1,4((o) 

 eq \f(q2,r) | 

( wb‡Y©q Zwor wefe, V = V1 + V2 =  eq \f(1,4((o) 

 eq \f(q1,r)  +  eq \f(1,4((o) 

 eq \f(q2,r) 
=  eq \f(1,4((o) (  eq \f(1,r) (q1 + q2) 

= 9 ( 109 Nm2C(2(  eq \f(1,0.025m) ( (6 ( 15) ( 10(6C

= ( 3.24 ( 106JC(1 = ( 3.24 ( 106 Volt  (Ans.)

eq \o((,N) PvR©Øq ¯úk© Kiv‡bvi c~‡e© G‡`i ga¨Kvi Zwor ej ev Kzj¤^xq ej, F =   eq \f(1,4((o) 

 eq \f(q1  q2,d2) 

= 9 ( 109 Nm2C(2(  eq \f(6 ( 10(6C ( ((15 ( 10(6C),(0.05m)2) 

= (324 N; (() wPý Øviv AvKl©bg~jK ej eySvq|

PvR©Øq‡K ci¯úi ¯úk© Kwi‡q cybivq GKB Ae¯’v‡b ivLv n‡j G‡`i gvb mgvb n‡e, ZLb PvR©Ø‡qi cÖ‡Z¨‡Ki gvb,

q1( = q2( =  eq \f(q1 + q2,2) =  eq \f(6(C ( 15(C,2) = (4.5(C


= ( 4.5 ( 10(6C

( ¯ú‡k©i ci PvR©Ø‡qi ga¨Kvi e‡ji gvb, F =  eq \f(1,4((o) 

 eq \f(q1(  q2(,d2) 
= 9 ( 109 Nm2C(2 (  eq \f(((4.5 ( 10(6c)2, ( 0.05m)2) = + 72.9N

(+) wPý Øviv weKl©Yg~jK ej eySvq|

myZivs ¯úk© Kiv‡bvi c~‡e©i Zzjbvq c‡i e‡ji gvb A‡bKLvwb K‡g †M‡jI ¯úk© Kiv‡bvi c~‡e© ej wQ‡jv AvKl©Yg~jK Ges ¯úk© Kiv‡bvi ci ej n‡jv weKl©Yg~jK|
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eq \o((((,cÖkœ(2) 

[gwZwSj g‡Wj ¯‹zj GÛ K‡jR, XvKv]

K.
Zwor cÖvej¨ Kv‡K e‡j?
1

L.
Ò†MvjKxq cwievnxi c„ô mgwefe ZjÓ( e¨vL¨v Ki|
2

M.
A †Mvj‡Ki c„ô †_‡K 0.3m `~‡i wefe wbY©q Ki|
3

N.
†MvjK `ywU‡K cwievnx Zvi Øviv hy³ Ki‡j Zwor cÖevwnZ n‡e wK? MvwYwZK we‡k­l‡Yi gva¨‡g DËi `vI|
4

2 bs cÖ‡kœi DËi

eq \o((,K) Zwor †¶‡Îi †Kv‡bv we›`y‡Z GKwU GKK gv‡bi abvÍK Avavb ivL‡j GwU †h ej Abyfe K‡i, Zv‡K H we›`yi Zwor cÖvej¨ e‡j| 

eq \o((,L)  PvwR©Z †Mvj‡Ki me PvR© Gi c„‡ô Ae¯’vb K‡i| Amxg n‡Z Giƒc †Mvj‡Ki c„‡ôi †h †Kv‡bv we›`y‡Z GKwU GKK abvÍK Avavb Avb‡Z mgvb gv‡bi KvR Ki‡Z nq| A_©vr PvwR©Z †Mvj‡Ki c„ôZ‡ji mKj we›`yi wefe mgvb| D³ wefe n‡jv =  eq \f(1,4((o) 

 eq \f(q,R) ; GLv‡b q n‡jv †Mvj‡K cÖ`Ë PvR© Ges R n‡jv †Mvj‡Ki e¨vmva©| GKvi‡Y PvwR©Z †Mvj‡Ki c„‡ôi †h‡Kv‡bv GK we›`y n‡Z Aci †h‡Kv‡bv we›`y‡Z wKQy cwigvY PvR© ¯’vbvš—‡i K…ZKvR k~b¨| myZivs, †MvjKxq cwievnxi c„ô mgwefe Zj|

eq \o((,M) †`Iqv Av‡Q,


A †Mvj‡Ki c„‡ô cÖ`Ë PvR©, q = 10C


Ges A ‡Mvj‡Ki e¨vmva©, R = 0.5 m

Rvbv Av‡Q, k~b¨¯’v‡b Kzj‡¤^i aª“eK,  eq \f(1,4((o) = 9 ( 109 Nm2C(2
†ei Ki‡Z n‡e, A ‡Mvj‡Ki c„ô n‡Z 0.3m

`~‡i wefe, V = ?

†Mvj‡Ki †K›`ª n‡Z D³ Ae¯’v‡bi `~iZ¡ d = R + 0.3m 

= 0.5m + 0.3m = 0.8m

( wb‡Y©q wefe, V =   eq \f(1,4((o) 

 eq \f(q,d) = 9 ( 109 Nm2C(2 (  eq \f(10C,0.8m)

= 1.125 ( 1011 Volt (Ans.)
eq \o((,N) A †Mvj‡Ki c„‡ô wefe, V =  eq \f(1,4((o)   eq \f(q,R) 

= 9 ( 109 Nm2C(2 (  eq \f(10C,0.5m) 

= 1.8 ( 1011 Volt.

DÏxc‡Ki B †Mvj‡K cÖ`Ë PvR©, q( = 10C

Ges B †Mvj‡Ki e¨vmva©, R( = 0.8 m

(B †Mvj‡Ki c„‡ô wefe, V( =  eq \f(1,4((o)   eq \f(q(,R() 

= 9 ( 109Nm2C(2 (  eq \f(10C,0.8m)

= 1.125 ( 1011 Volt

†h‡nZz, 1.8 (1011 Volt ( 1.125 ( 1011 Volt

ev, V ( V(
A_©vr †Mvj‡Ki c„‡ôi wefe mgvb bq| ZvB †MvjK `ywU‡K cwievnx Zvi Øviv hy³ Ki‡j Zwor cÖevwnZ n‡e| Zwor cÖev‡ni w`K n‡e D”P wefe (A †Mvj‡Ki c„ô) n‡Z wbæZi wefe (B ‡Mvj‡Ki c„ô)- Gi w`‡K|

eq \o((((,cÖkœ(3) 

[image: image13.png]Syt




wP‡Î GKwU mgevû wÎfz‡Ri B I C we›`y‡Z 10C Gi 2wU PvR© ¯’vcb Kiv n‡q‡Q| AZtci A we›`y‡Z Gi Rb¨ Zwor cÖvej¨ wbY©q Kiv n‡jv|
[†iwm‡WwÝqvj g‡Wj K‡jR, XvKv]
K.
iƒ×Zvcxq cÖwµqv Kx?
1

L.
m‡gvò cÖwµqvq G›Uªwc e„w× cvq Kx? e¨vL¨v Ki|
2

M.
A we›`y‡Z cÖve‡j¨i gvb †ei Ki|
3

N.
A we›`y‡Z cÖve‡j¨i w`‡Ki MvwYwZK we‡k­lY `vI|
4

3 bs cÖ‡kœi DËi

eq \o((,K) †h ZvcMZxq cÖwµqvq wm‡÷g cwi‡e‡ki mv‡_ †Kv‡bv Zv‡ci †jb‡`b Ki‡Z cv‡i bv, Zv‡K iƒ×Zvcxq cÖwµqv e‡j| 

eq \o((,L) m‡gvò cÖwµqvq wbw`©ó ZvcgvÎvq (T) hLb GKwU wm‡÷g dQ cwigvY Zvc MÖnY K‡i, ZLb Gi GbUªwc  eq \f(dQ,T) cwigvY e„w× cvq| GLv‡b,  eq \f(dQ,T)  Gi gvb Ak~b¨| Gi gv‡b n‡jv, m‡gvò cÖwµqvq wm‡÷‡gi G›Uªwc e„w× cvq|

eq \o((,M) †`Iqv Av‡Q,

B I C we›`y‡Z ¯’vwcZ Pv‡R©i gvb, q1 = q2 = 10C
Ges AB = BC = CA = 5cm = 0.05m
Kzj‡¤^i aª“eK,  eq \f(1,4((o)  = 9 ( 109 Nm2C(2
†ei Ki‡Z n‡e, A we›`y‡Z jwä cÖve‡j¨i gvb, E = ?
B we›`y‡Z Pv‡R©i `i“b A we›`y‡Z cÖve‡j¨i gvb, E1 = C we›`y‡Z Pv‡R©i `i“b A we›`y‡Z cÖve‡j¨i gvb, E2 =  eq \f(1,4((o)   eq \f(10C,(0.05)2) 
= 9 ( 109 Nm2C(2 (  eq \f(10C,(0.05m)2) = 3.6 ( 1013 NC(1
 eq \o((,E1) I  eq \o((,E2) Gi ga¨Kvi †KvY,  ( = 60(
(jwä Zwor cÖvej¨, E =  eq \r(E12 + E22 + 2E1 E2 cos() 
=  eq \r(.62 + 3.62 + 2 ( 3.62 ( cos 60() ( 1013 NC(1
= 6.2354 ( 1013 NC(1 (Ans.)
eq \o((,N) A we›`y‡Z jwä cÖvej¨  eq \o((,E1)  Gi w`‡Ki mv‡_ (  †KvY Drcbœ Ki‡j,

tan( = (,E2) eq \f(|| sin (,| eq \o((,E1)| +| eq \o((,E2)| cos ()  


=  eq \f(3.6 ( 1013 NC(1 ( sin 60(, 3.6 ( 1013 NC(1 + 3.6(1013 NC(1 ( cos 60() 

=  eq \f(sin 60(, 1 + cos 60() =  eq \f(\f(\r(3),2), 1 +  \f(1,2))  =  eq \f(\f(\r(3),2), \f(3,2))  =  eq \f(1,\r(3)) 
( ( = tan(1  eq \b\bc(\f(1, \r(3))) = 30( =  eq \f(60(,2) 
myZivs A we›`y‡Z jwä cÖve‡j¨i w`K  eq \o((,E1) I  eq \o((,E2) Gi ga¨Kvi †KvY‡K wØLwÊZ K‡i| A_©vr A n‡Z BC -Gi Ici j¤^ Uvb‡j H j‡¤^i wecixZ w`K eivei A we›`y‡Z cÖvej¨ wµqv Ki‡e|

eq \o((((,cÖkœ(4) 
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[XvKv wmwU K‡jR, XvKv]

K.
Zwor cÖvej¨ Kx?
1

L.
mggyLx `ywU mgvš—ivj cÖevn ci¯úi‡K AvKl©Y K‡i †Kb( e¨vL¨v Ki|
2

M.
DÏxc‡K ga¨we›`y‡Z Zwor cÖvej¨ wbY©q Ki|
3

N.
DÏxc‡K AvavbØ‡qi ga¨eZ©x `~iZ¡ 10 cm Kgv‡Z wK cwigvb KvR Ki‡Z n‡e Zv MvwYwZKfv‡e we‡k­lY Ki|
4

4 bs cÖ‡kœi DËi

eq \o((,K) Zwor †¶‡Îi †Kv‡bv we›`y‡Z GKK gv‡bi GKwU abvÍK Avavb ivL‡j Zv †h ej Abyfe K‡i Zv‡K H we›`yi Zwor cÖvej¨ e‡j| 

eq \o((,L) Avgiv Rvwb, †Kvb Zworevnx cwievnK Zvi Av‡kcv‡k †PŠ¤^K‡¶Î m„wó K‡i| myZivs Gi KvQvKvwQ Ab¨ †Kvb Zworevnx cwievnK _vK‡j †mwU †PŠ¤^K‡¶‡Îi Rb¨ GKwU ej Abyfe Ki‡e| Abyiƒcfv‡e 2q Zworevnx cwievnK I GKwU †PŠ¤^K‡¶Î m„wó Ki‡e Ges Gi `i“Y 1g cwievnK ej Abyfe Ki‡e| 

mggyLx `ywU mgvš—ivj cÖev‡ni `i“Y G‡`i gv‡S †h †PŠ¤^K‡¶Î Avweó nq Zv ci¯úi‡K AvKl©Y K‡i hv †d¬wgs Gi Wvb n¯— m~Î †_‡K †`Lv hvq| Kvi‡YB `ywU mggyLx cÖevn ci¯úi‡K AvKl©Y K‡i| 

eq \o((,M) †`Iqv Av‡Q,

PvR©Ø‡qi gvb q1 = +4(C = 4 ( 10(6C Ges

q2 = ( 2(C = ( 2 ( 10(6C

PvR©Ø‡qi `~iZ¡ d = 20cm = 0.2m

Rvbv Av‡Q, DÏxc‡Ki ga¨we›`y‡Z ZworcÖevj¨, E = ?

q1 = + 4(10(6 C Pv‡R©i `i“b D³ ga¨we›`y‡Z Zwor cÖevj¨,

E1 =  eq \f(1,4((o) 

 eq \f(q1,r2) = 9(109 Nm2C(2(  eq \f(4 ( 10(6C,(0.1m)2) 
 eq \b\bc\[(cÉv¯¦xq AeÕ©vb nGZ gaÅwe±`yi `ƒiZ½( r = \f(d,2) = \f(0.2m,2) = 0.1m) 
= 3.6(106NC(1
Ges q2 = (2(10(6C Pv‡R©i `i“Y D³ ga¨ we›`y‡Z Zwor cÖvej¨, 

E2 =  eq \f(1,4((o) 

 eq \f(q2,r2)  = 9(10(6 Nm2C(2 (  eq \f((2(10(6C,(0.1m)2) 

= ( 1.8 ( 106 NC(1
( wb‡Y©q cÖvej¨, E = E1 ( E2 [(  eq \o((,E1) I  eq \o((,E2) mggyLx]

= 3.6(106NC(1 ( ((1.8(106NC(1) = 5.4(106 NC(1 (Ans.)

eq \o((,N) DÏxc‡K ewY©Z Ae¯’vq AvavbØ‡qi ga¨Kvi

wefekw³, Ep=  eq \f(1,4((o) 

 eq \f(q1 q2,d) 
= 9 ( 109 Nm2C(2 (  eq \f(4 ( 10(6C ( ((2 ( 10(6C), 0.2m) = ( 0.36 J

G‡`i ga¨Kvi `~iZ¡ 10cm Kgv‡Z A_©vr bZzb `~iZ¡ d( = 20 cm ( 10 cm 

10 cm Kiv n‡j PvR©Ø‡qi ga¨Kvi wefekw³, Ep(
=  eq \f(1,4((o) 

 eq \f(q1 q2,d() = 9 ( 109Nm2C(2 (  eq \f(4 ( 10(6C ( ((2(10(6C), 0.1m) 
= ( 0.72 J

( G‡`i‡K 10cm `~i‡Z¡ Avb‡Z KvR Ki‡Z n‡e = Ep –Ep(
= ( 0.36 J ( ((0.72J) = 0.36J

eq \o((((,cÖkœ(5) +5C Ges (2C `yBwU AvwnZ †MvjvKvi cwievnx| G‡`i e¨vmva© h_vµ‡g 10mm Ges 15mm. e¯‘ `yBwUi c„ôØ‡qi ga¨eZ©x ms‡hvRK mij †iLvi ˆ`N©¨ 20cm| GgZve¯’vq Zv‡`i‡K 5 civ‰e`y¨wZK aª“eK wewkó gva¨‡g ¯’vcb Kiv nj|

[mvgmyj nK Lvb ¯‹zj GÛ K‡jR, XvKv]

K.
Avav‡bi wbZ¨Zv Kx? 
1

L.
c„w_exi wefe k~b¨ aiv nq †Kb? 
2

M.
1g I 2q e¯‘i Avavb Nb‡Z¡i AbycvZ KZ n‡e? 
3

N.
DÏxc‡Ki e¯‘ `yBwU‡K GKwÎZ K‡i cybivq c~‡e©i Ae¯’v‡b ivL‡j Zv‡`i ms‡hvRK mij‡iLvi ga¨we›`y‡Z cÖve‡j¨i cwieZ©b n‡e wK? we‡k­lY Ki|
4

5 bs cÖ‡kœi DËi

eq \o((,K) Avavb KL‡bv aŸsm Kiv hvq bv ev m„wó Kiv hvq bv| Avavb †Kej GK e¯‘ n‡Z Aci GK e¯‘‡Z ¯’vbvš—i Kiv hvq| G welqwU‡K Avav‡bi wbZ¨Zv e‡j| 

eq \o((,L) Zwor wefe Ggb GKwU †fŠZ ivwk hvi cig gvb Rvbvi †P‡q Av‡cw¶K gvb Rvbv †ewk ¸i“Z¡c~Y©| KviY `ywU e¯‘i Zwor wef‡e cv_©K¨ _vK‡jB G‡`i g‡a¨ ZworcÖevn m¤¢e| Zwor wef‡ei Av‡cw¶K gvb Rvb‡Z n‡j GKwU cÖm½ e¯‘ ev cÖm½ PvR© Nb‡Z¡i `iKvi| c„w_ex ev f‚wg‡K †mB cÖm½ e¯‘ aiv nq| KviY c„w_ex n‡jv gy³ Avav‡bi (B‡jKUªb) GK wekvj fvÊvi| GLvb †_‡K †ek wKQz PvR© wb‡q †M‡j ev G‡Z †ek wKQz PvR© w`‡j Gi gy³ B‡jKUªb NbZ¡ Z_v Zwor wef‡ei `„k¨Z †Kv‡bv cwieZ©b N‡U bv| ZvB c„w_exi wefe‡K k~b¨ a‡i Gi mv‡c‡¶ Ab¨vb¨ e¯‘mg~‡ni wefe wbY©q Kiv nq|

eq \o((,M) †`Iqv Av‡Q,
e¯‘Ø‡qi c„‡ô Avav‡bi cwigvY h_vµ‡g q1 = + 5C, q2 = ( 2C

e¯‘Ø‡qi e¨vmva© h_vµ‡g r1 = 10mm = 10 ( 10(3m = 10(2m

Ges r2 = 15 mm = 15 ( 10(3m = 1.5 ( 10(2m
†ei Ki‡Z n‡e, Avavb Nb‡Z¡i AbycvZ, (1 t  (2 = ?
PvwR©Z †Mvj‡Ki c„‡ô mg¯— PvR© Ae¯’vb Kivq 1g †Mvj‡Ki Pv‡R©i Zj NbZ¡, (1 =  eq \f(q1,4(r12) Ges 2q †Mvj‡Ki Pv‡R©i Zj NbZ¡,  (2 =  eq \f(q2,4(r22) 
((1 t  (2  =  eq \f(q1,4(r12)  t   eq \f(q2,4(r22) =  eq \f(q1,r12)  t  eq \f(q2,r22) 
=  eq \f(+5C,(10(2m)2)  t  eq \f((2C,(1.5 ( 10(2m)2) = + 50000 Cm(2 t ( 8889 Cm(2


= + 5.625 t  ( 1 (Ans.)
eq \o((,N) e¯‘Ø‡qi †K‡›`ªi `~iZ¡, d = 20 cm + 10 mm + 15 mm


= 0.2m + 25 ( 10(3m = 0.225 m

 †h‡Kv‡bv e¯‘i †K›`ª n‡Z ga¨we›`yi `~iZ¡, r = d/2 = 0.225m/2 = 0.1125 m

DÏxc‡K ewY©Z Ae¯’vq, D³ ga¨ we›`y‡Z, q1 = + 5C Pv‡R©i `i“b cÖve‡j¨i gvb, E1 =  eq \f(1,4((0k) \f(q1,r2) 
=  eq \f(9 ( 109 Nm2C(2,5) (  eq \f(+5C,(0.1125m)2) = 7.11 ( 1011 NC(1
Ges q2 = ( 2C Pv‡R©i `i“b cÖvej¨i gvb,  E2 =  eq \f(1,4((0k) \f(q2,r2) 
=  eq \f(9 ( 109 Nm2C(2,5) (  eq \f((2C,(0.1125m)2) = (2.844 ( 1011 NC(1
G‡¶‡Î  eq \o((,E1) I  eq \o((,E2) mggyLx nIqvq, jwä cÖve‡j¨i gvb, 

E = (,E1)  eq \b\bc\|() 
+ (,E2)  eq \b\bc\|() 
= 7.11 ( 1011 NC(1 + 2.844 ( 1011 NC(1 


=9.954 ( 1011 NC(1
e¯‘Øq‡K GKwÎZ Kiv n‡j ev ¯úk© Kiv‡bv n‡j G‡`i Pv‡R©i cwigvY I cÖK…wZ mgvb n‡e| ZLb G‡`i cÖ‡Z¨‡Ki PvR© n‡e,

q =  eq \f(q1 + q2,2)  =  eq \f((+5C) + ((2C),2) = + 1.5 C

¯úk© Kiv‡bvi ci, 1g e¯‘i Pv‡R©i `i“b D³ ga¨we›`y‡Z cÖve‡j¨i gvb,

E(1 =  eq \f(1,4((0k) \f(q,r2) =  eq \f(9 ( 109 Nm2C(2,5) (  eq \f(+1.5C,(0.1125m)2) 
=  2.133 ( 1011 NC(1
2q e¯‘i Pv‡R©i `i“b D³ ga¨we›`y‡Z cÖve‡j¨i gvb, E(2 =  2.133 ( 1011NC(1
Dfq e¯‘‡Z Pv‡R©i cÖK…wZ I cwigvY mgvb Gevi

( D³ ga¨we›`y‡Z Dfq cvk n‡Z mggv‡bi weKl©Y ej cÖhy³ nIqvq jwä cÖvej¨, E( = E1( ( E2( = (2.133 ( 1011NC(1) ( (2.133 ( 1011NC(1)


= 0 NC(1
j¶¨ Kwi, c~‡e© jwä cÖvej¨ wQj = 9.954 ( 1011NC(1 (Ak~b¨)

wKš‘ Gevi jwä cÖvej¨ k~b¨|

myZivs, DÏxc‡Ki e¯‘ `yBwU‡K GKwÎZ K‡i cybivq c~‡e©i Ae¯’v‡b ivL‡j Zv‡`i ms‡hvRK mij‡iLvi ga¨we›`y‡Z cÖve‡j¨i cwieZ©b n‡e|

eq \o((((,cÖkœ(6) my`x‡ßi wbKU avZzi `yB †Rvov cvZjv cvZ Av‡Q| GK‡Rvov cv‡Zi †¶Îdj Aci †Rvovi A‡a©K| †m `ywU cv‡Zi g‡a¨ evqy †i‡L cÖ‡Z¨K †Rvov cvZ w`‡q GKwU K‡i mgvš—ivj cvZ aviK ˆZwi Ki‡Z Pvq| my`xcvqb ejj, cvZ¸‡jv †hfv‡e emv‡bv nDK bv †Kb aviK `ywU aviKZ¡ KL‡bvB mgvb n‡e bv| cÖ_g avi‡Ki cÖ‡Z¨K cv‡Zi †¶Îdj 8 cm2|

[†gvnv¤§`cyi wcÖcv‡iUix ¯‹zj GÛ K‡jR, XvKv]

K.
MvD‡mi m~Î wee„Z Ki|
1

L.
†MvjvKvi cwievnxi e¨vmva© evov‡j aviKZ¡ e„w× cvq †Kb? 
2

M.
cÖ_g avi‡K 40C PvR© †`qv nj| cvZØ‡qi ga¨eZ©x ¯’v‡b Zwor cÖvej¨ KZ n‡e? wbY©q Ki|
3

N.
my`xß avi‡Ki cvZ¸wj Kxfv‡e ¯’vcb Ki‡j cÖgvY Ki‡Z cvi‡e †h, my`xcvq‡bi Dw³ mwVK bqÑ MvwYwZK e¨vL¨v w`‡h eywS‡q `vI|
4

6 bs cÖ‡kœi DËi

eq \o((,K) MvD‡mi m~ÎwU n‡jvÑ †Kv‡bv KwíZ e× Z‡ji ga¨w`‡q AwZµvš— †gvU Zword¬v‡·i (0 ¸Y H Zj Øviv mxgve× Pv‡R©i mgvb|  

eq \o((,L) †MvjvKvi cwievnxi aviKZ¡, C = 4((r; wbw`©ó gva¨‡gi Rb¨ ( aª“eK nIqvq C(r, A_©vr †MvjvKvi cwievnxi aviKZ¡ Gi e¨vmv‡a©i mgvbycv‡Z e„w× cvq|

Gi KviY n‡jvÑ cwievnx †Mvj‡Ki PvR© Gi c„‡ô Ae¯’vb K‡i, ZvB c„‡ôi †¶Îdj evo‡j Gi PvR© aviY¶gZv e„w× cvq| †Mvj‡Ki c„ô Z‡ji †¶Îdj, A = 4(r2, GLv‡b r n‡jv †Mvj‡Ki e¨vmva©| myZivs cwievnx †Mvj‡Ki e¨vmva© evo‡j Gi c„ôZ‡ji †¶Îdj ev‡o Ges GKB mv‡_ Gi PvR© aviY¶gZvI ev‡o|  
eq \o((,M) †`Iqv Av‡Q,
cÖ_g mgvš—ivj cvZ avi‡Ki cÖwZwU cv‡Zi †¶Îdj, A = 8cm2 = 8 ( 10(4m2
Ges cÖwZwU cv‡Î Pv‡R©i gvb, Q = 40 C

Rvbv Av‡Q, evqyi Zwor †f`b‡hvM¨Zv, (0 = 8.854 ( 10(12C2N(1m(2
†ei Ki‡Z n‡e, cvZØ‡qi ga¨eZ©x ¯’v‡b Zwor cÖvej¨, E = ? 

cvZØ‡qi †h‡Kv‡bvwU‡Z Pv‡R©i ZjgvwÎK NbZ¡,

( =  eq \f(Q,A)  =  eq \f(40C,8 ( 10(4m2)  = 5 ( 104Cm(2
Avgiv Rvwb, Zwor cÖvej¨, E =  eq \f((,(0) 
=  eq \f(5 ( 104Cm(2,8.854 ( 10(12C2N(1m(2) = 5.647 ( 1015NC(1 (Ans.) 

eq \o((,N) DÏxcKg‡Z,

cÖ_g avi‡Ki †h‡Kv‡bv cv‡Zi †¶Îdj Aci avi‡Ki †h‡Kv‡bv cv‡Zi †¶Îd‡ji A‡a©K|

g‡b Kwi, aviKØ‡qi †¶‡Î mswk­ó cvZØ‡qi `~iZ¡ h_vµ‡g d1 I d2|
Zvn‡j cÖ_g avi‡Ki aviKZ¡, C1 =  eq \f((0A1,d1) 
Ges wØZxq avi‡Ki aviKZ¡, C2 =  eq \f((0A2,d2) 
aviKØ‡qi aviKZ¡ mgvb n‡Z n‡j A_©vr, C1 = C2 n‡Z n‡j,


 eq \f((0A1,d1) =  eq \f((0A2,d2) 

ev,  eq \f(d1,d2)  =  eq \f((0A1,(0A2) =  eq \f(A1,A2) =  eq \f(A2/2,A2) =  eq \f(1,2) 

ev, d1 t d2 = 1 t 2

myZivs, wØZxq avi‡Ki cvZØ‡qi `~iZ¡, cÖ_g avi‡Ki cvZØ‡qi `~i‡Z¡i wØ¸Y n‡j G‡`i aviKZ¡ mgvb n‡e| †m‡¶‡Î my`xcvq‡bi Dw³ fzj cÖgvwYZ n‡e| 
[image: image15.png]


eq \o((((,cÖkœ(7) wb‡Pi wP‡Î wewfbœ AvK…wZi `yÕwU †MvjK hv‡`i e¨vmva© h_vµ‡g 3 †m.wg. I 1 †m.wg. Ges PvR© 10C I 9C ga¨eZx© `~iZ¡ 15 cm|

[K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, Rvnvbvev`, Lyjbv]

K.
¯^Kxq Av‡ek Kv‡K e‡j?
1

L.
†fv‡ëR wWfvBWvi wKfv‡e †fv‡ëR‡K wef³ K‡i e¨vL¨v Ki|
2

M.
DÏxc‡K ewY©Z †MvjKØ‡qi ms‡hvM †iLvi ga¨we›`yi jwä cÖvej¨ wbY©q Ki|
3

N.
DÏxc‡Ki †MvjKØq‡K GKwU cwievnx Zvi Øviv ms‡hvM w`‡j PvR© †Kvb w`‡K cÖevwnZ n‡e e‡j Zzwg g‡b Ki? MvwYwZK hyw³ `vI|
4

7 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv KzÛjxi ga¨w`‡q ZworcÖev‡ni cwieZ©b NU‡j H cwieZ©‡bi wei“‡× KzÛjx‡Z GKwU Zwo”PvjK ej Avweó nq| G NUbv‡K ¯^Kxq Av‡ek e‡j| 

eq \o((,L) GKwU wiI÷¨vU (cwieZ©bkxj †ivaK) e¨envi K‡i G ai‡bi wWfvBWvi ˆZwi Kiv nq| wP‡Î Rh GKwU wiI÷¨vU| A I C we›`yi g‡a¨ †iva wbw`©ó| A I C Gi g‡a¨ wefe cZb ev wefe cv_©K¨ = Vo | B we›`yi Ae¯’vb cwieZ©bkxj| GKvi‡b A I B we›`yØ‡qi ga¨Kvi †iva Z_v wefe cv_©K¨ cwieZ©bkxj| 

[image: image16.png]=0 m
m, =039 ™, = 03 gm

_ -2
P ( ) 4d=2x10°m { ) o

=6x10"%
p=6Xl0"C Ip = 6x10"%




Abyiƒcfv‡e, B I C we›`yØ‡qi ga¨Kvi †iva Z_v wefe cv_©K¨ cwieZ©bkxj| Gfv‡eB †fv‡ëR wWfvBWvi †fv‡ëR‡K wef³ K‡i| 

eq \o((,M) †`Iqv Av‡Q,

†MvjKØ‡q cÖ`Ë PvR©, q1 = + 10C, q2 = +9C

†MvjKØ‡qi †K‡›`ªi `~iZ¡, d = 3 cm + 15 cm + 1 cm = 19 cm = 0.19m

Rvbv Av‡Q, Kzj‡¤^i aª“eK,  eq \f(1,4((o) = 9 ( 109 Nm2C(2
†ei Ki‡Z n‡e, †MvjKØ‡qi ms‡hvRK †iLvi ga¨we›`y‡Z jwä cÖvej¨, E = ?

†Kv‡bv †Mvj‡Ki †K›`ª n‡Z D³ ga¨we›`yi `~iZ¡, r =  eq \f(d,2) =  eq \f(0.19 m,2) = 0.095m

(1g †Mvj‡Ki Pv‡R©i `i“b D³ we›`y‡Z Zwor cÖve‡j¨i gvb, 

E1 =  eq \f(1,4((o)    eq \f(q1,r2) 
= 9 ( 109Nm2C(2 (  eq \f(10 C,(0.09 5m)2) = 9.97 ( 1012 NC(1
Ges 2q †Mvj‡Ki Pv‡R©i `i“b D³ we›`y‡Z Zwor cÖve‡j¨i gvb,

E2 =  eq \f(1,4((o) 

 eq \f(q2,r2) = 9 (109 Nm2C(2 (  eq \f(9C, (0.095m)2) 


= 8.975 ( 1012 NC(1
 eq \o((,E1) I  eq \o((,E2) Gi w`K ci¯úi wecixZ nIqvq wb‡Y©q jwä cÖvej¨,

E = E1 ( E2 ((E1 > E2) = 9.97 ( 1012 NC(1 ( 8.975 ( 1012 NC(1
= 0.995 ( 1012 NC(1
E1 > E2 nIqvi jwä cÖve‡j¨i w`K n‡e  eq \o((,E1) eivei A_©vr AB Gi w`‡K|

eq \o((,N) 1g †Mvj‡Ki aviKZ¡, C1 = 4((o r1
=  eq \f(1,9(109 Nm2C(2)( 0.03m = 3.33 ( 10(12 F

Ges PvR©, q1 = + 10C

( 1g †Mvj‡Ki wefe, V1 =  eq \f(q1,C1) =  eq \f(10 C, 3.33 ( 10(12F) = 3 ( 1012 Volt
2q †Mvj‡Ki aviKZ¡, C2 = 4((or2 =  eq \f(1,9(109 Nm2C(2) ( 0.01m


= 1.11 ( 10(12 F

Ges PvR©, q2 = +9C

( 2q †Mvj‡Ki wefe, V2 =  eq \f(q2,C2) =  eq \f(9C , 1.11 ( 10(12 F) = 8.1 ( 1012 Volt

MvwYwZK we‡k­l‡Y †`Lv hv‡”Q,

8.1 ( 1012 Volt > 3 ( 1012 Volt 

ev, V2 > V1
myZivs, DÏxc‡Ki †MvjKØq‡K GKwU cwievnx Zvi Øviv ms‡hvM w`‡q D”P wef‡ei (V2) ‡MvjK (B) n‡Z wbæ wef‡ei (V1) ‡MvjK (A) †Z cÖevwnZ n‡e|

eq \o((((,cÖkœ(8) C1, C2, C3 Ges C4 PviwU aviK‡K 12V e¨vUvwii mv‡_ wPÎvbyhvqx mshy³ Kiv nj:
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 [knx` †j: Av‡bvqvi Mvj©m K‡jR, XvKv]

K.
MvD‡mi m~ÎwU wee„Z Ki|
1

L.
†Kvb gva¨‡gi civ‰e`y¨wZK aª“eK 5 ej‡Z Kx eyS?
2

M.
A I B we›`yØ‡qi g‡a¨ Zzj¨ aviKZ¡ wbY©q Ki|
3

N.
P Ges Q we›`yØ‡qi g‡a¨ wefe cv_©K¨ KZ n‡e?
4

8 bs cÖ‡kœi DËi

eq \o((,K) MvD‡mi m~ÎwU n‡jv: †Kv‡bv KwíZ e× Z‡ji g‡a¨w`‡q AwZµvš— †gvU Zwor d¬v‡·i (0 ¸Y H Zj Øviv mxgve× Pv‡R©i mgvb| 

eq \o((,L) †Kv‡bv gva¨‡gi civ‰e`y¨wZK aª“eK 5 ej‡Z eySvq `ywU we›`yi Pv‡R©i g‡a¨ wbw`©ó `~i‡Z¡ k~b¨¯’v‡b wµqvkxj ej I H `ywU Pv‡R©i g‡a¨ GKB `~i‡Z¡ D³ gva¨‡g wµqvkxj e‡ji AbycvZ 5| 

eq \o((,M) A I B we›`yi gv‡S mshy³ aviK mg~n n‡jvÑ

C1 = 8(F, C2 = 4(F, C3 = 3(F,  C4 = 6(F

‡ei Ki‡Z n‡e, A I B we›`yØ‡qi gv‡S Zzj¨ aviKZ¡, Ceq = ?

C1 I C2 aviKØq †kÖwY‡Z hy³ _vKvq G‡`i Zzj¨ aviKZ¡

Cs1=  eq \f(C1 C2,C1 + C2)=  eq \f(8 ( 4, 8 + 4) = 2.67(F

cybivq, C3 I C4 aviKØq †kÖwY‡Z hy³ _vKvq G‡`i Zzj¨ aviKZ¡, Cs2 =  eq \f(C3C4,C3 + C4) =  eq \f(3 ( 6,3 + 6) = 2(F
Cs1 I Cs2 †kÖwY mgevqØq wb‡Riv ci¯úi mgvš—iv‡j hy³ _vKvq G‡`i Zzj¨‡iva Z_v eZ©bxi me©‡gvU Zzj¨‡iva,

Cp = Cs1 + Cs2 = 2.67 (F + 2(F = 4.67 (F (Ans.)
eq \o((,N) †`Iqv Av‡Q,

e¨vUvwii Zwo”PvjK ej, E = 12V

(Cs1 I Cs2 Df‡qi cÖvš—xq wefecv_©K¨ 12V

( Cs1 †kÖwY mgev‡qi cÖwZwU avi‡Ki cÖwZwU †c­‡U mwÂZPvR©,

Q1 = Cs1 V = 2.67 ( 10(6 F ( 12 Volt = 32.04 ( 10(6 C

( C1 Gi cÖvš—xq wefe cv_©K¨, V1 =  eq \f(Q1,C1) =  eq \f(32.04 ( 10(6C,8(10(6F) 

= 4.005 Volt

(P we›`yi wefe, Vp = E ( V1 = 12V ( 4.005 Volt ( 8 Volt

Avevi, Cs2 ‡kÖwY mgev‡qi cÖwZwU avi‡Ki cÖwZwU †c­‡U mwÂZ PvR©, Q2 = Cs2V = 2(10(6F ( 12 Volt = 24 ( 10(6C

( C3 Gi cÖvš—xq wefe cv_©K¨, V3 =  eq \f(Q2,C3) =  eq \f(24 ( 10(6C, 3 ( 10(6 F) = 8 Volt

( Q we›`yi wefe, VQ = E ( V3 = 12 V ( 8 Volt = 4 Volt

( DÏxc‡Ki eZ©bxi P Ges Q we›`yØ‡qi g‡a¨ wefe cv_©K¨, 

V = Vp ( VQ 

= VP ( VQ   [(VP > VQ]

= 8 Volt ( 4 Volt

= 4 Volt   
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eq \o((((,cÖkœ(9) 10 cm ˆ`N©¨ wewkó GKwU mgevû wÎfz‡Ri wZb †Kvbvq PvR© †`Iqv n‡jv|

[ivRkvnx K‡jR, ivRkvnx]

K.
Zwor cÖvej¨ Kx?
1

L.
c„w_exi wefe k~b¨( e¨vL¨v Ki|
2

M.
A we›`y‡Z Zwor cÖve‡j¨i gvb wbY©q Ki|
3

N.
wÎfz‡Ri kxl©we›`y‡Z PvR©¸‡jvi Ae¯’vb GKB µ‡g cvi¯úwiK cwieZ©b Ki‡j †K‡›`ªi wef‡ei wKiƒc cwieZ©b n‡e MvwYwZK we‡k­lY `vI|
4

9 bs cÖ‡kœi DËi

eq \o((,K) Zwor †¶‡Îi †Kv‡bv we›`y‡Z GKwU GKK gv‡bi abvÍK Avavb ivL‡j GwU †h ej Abyfe K‡i Zv‡K D³ we›`yi Zwor cÖvej¨ e‡j| 

eq \o((,L) Zwor wefe Ggb GKwU ivwk hvi cig gv‡bi Zzjbvq Av‡cw¶K gvb Rvbv †ewk Ri“ix| GRb¨ GKwU cÖm½ e¯‘i cÖ‡qvRb nq| c„w_ex‡KB †mB cÖm½ e¯‘ wn‡m‡e a‡i †bqv nq| KviY c„w_exi wefe KL‡bv cwiewZ©Z nq bv| c„w_ex n‡jv gy³ Avav‡bi GKwU wekvj fvÛvi| GLvb n‡Z †ek wKQy PvR© wb‡q †M‡j ev GwU‡Z †ekwKQy PvR© w`‡j Gi wef‡ei †Kv‡bv cwieZ©b N‡Ubv| ZvB c„w_exi wefe‡K cÖm½ wefe ev k~b¨ wefe aiv nq| 

eq \o((,M) †`Iqv Av‡Q, A, B I C we›`y‡Z Avavb ¸‡jvi gvb h_vµ‡g q1 = ( 5 ( 10(8, q2 = 2 ( 10(8 Ges q3 = 3 ( 10(8
mgevû wÎfzRwUi evûi ˆ`N©¨, a = 10 cm = 0.1 m

‡ei Ki‡Z n‡e, A we›`y‡Z Zwor cÖve‡j¨i gvb, E = ?

B we›`y‡Z Pv‡R©i `i“b A we›`y‡Z cÖve‡j¨i gvb, E1 =  eq \f(1,4((o) 

 eq \f(q2,a2) 
= 9 ( 109 Nm2C–2 (  eq \f(2 ( 10–8,(0.1m)2)C = 18000 NC(1 

Ges C we›`y‡Z Pv‡R©i `i“b A we›`y‡Z cÖve‡j¨i gvb, E2 = eq \f(1,4((o) 

 eq \f(q3,a2) 
= 9 ( 109 Nm2C(2 (  eq \f(3 ( 10(8C, (0.1m)2) = 27000 NC(1
 eq \o((,E1) I  eq \o((,E2) Gi ga¨Kvi †KvY ( = 60( nIqvq A we›`y‡Z jwä cÖvej¨, E =  eq \r(E\a(2,1) + E\a(2,2) + 2E1 E2 cos() 

=  eq \r(180002 + 270002 + 2 ( 18000 ( 27000 ( cos 60() 
= 39230 NC(1 (Ans)

eq \o((,N) wÎfz‡Ri mvBb m~Î n‡Z cvB,
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 eq \f(a, sin 120() =  eq \f(r,sin 30() 
( r =  eq \f(a sin30(, sin 120() =  eq \f(a \f(1,2), \f(\r(3),2))   =  eq \f(a, \r(3)) =  eq \f(10 cm, \r(3)) = 5.773cm

wÎfzRwU mgevû nIqvq Gi fi‡K›`ª, j¤^‡K›`ª, Aš—t†K›`ª Ges cwi‡K›`ª me¸‡jvB GKB we›`y‡Z (O).

O n‡Z †KŠwYK we›`y¸‡jvi `~iZ¡ mgvb O cwi‡K›`ª nIqvq Ges G`~i‡Z¡i gvb, r = 5.773 cm = 0.05773 m

ZvB wÎfz‡Ri kxl©we›`y‡Z PvR©¸‡jvi Ae¯’vb GKB µ‡g cvi¯úvwiK cwieZ©b Ki‡jI †K‡›`ªi wef‡ei †Kv‡bviƒc cwieZ©b n‡e bv ( wefe GKwU †¯‹jvi ivwk)|

D³ wef‡ei gvb, V= V1 + V2 + V3
=  eq \f(1,4((o) 

 eq \f(q1,r) +  eq \f(1,4((o) 

 eq \f(q2,r) +  eq \f(1,4((o) 

 eq \f(q3,r) 
=   eq \f(1,4((o) . eq \f(1,r) (q1 + q2 + q3)

= 9 ( 109 Nm2C(2 (  eq \f(1,0.05773m) ((5 ( 10(8 C + 2 ( 10(8 C + 3 

( 10(8 C)

= 0V
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eq \o((((,cÖkœ(10) 
[nvRxMÄ g‡Wj BDwbfviwmwU K‡jR, Puv`cyi]

K.
G›Uªwc wK?
1

L.
GKwU b¶Î wKfv‡e wbDUªb b¶‡Î cwiYZ nq e¨vL¨v Ki|
2

M.
DÏxc‡K D‡j­wLZ aviK ¸‡jvi Zzj¨ aviKZ¡ wbY©q Ki|
3

N.
wK e¨e¯’v MÖnY Ki‡j DÏxc‡K D‡j­wLZ aviK¸‡jv n‡Z 7500 J wefe kw³ cvIqv hv‡e| we‡k­lY c~e©K gZvgZ `vI|
4

10 bs cÖ‡kœi DËi

eq \o((,K) iƒ×Zvcxq cÖwµqvq e¯‘i †h Zvcxq ag© w¯’i _v‡K, Zv‡K G›Uªwc e‡j| 

eq \o((,L) mycvi‡bvfv we‡ùvi‡bi ci g~j As‡ki fi hw` 1.4 Mo ‡ewk Ges 3Mo Gi Kg nq Z‡e gnvKl©RwbZ †K›`gyLx AvKl©Y e‡ji Rb¨ g~j Ask GZUv ms‡KvwPZ nq †h B‡j±ªb I †cÖvUb wb‡æi wewµqvq wbDUªb MVb K‡i|

P+ + e( ((n + (
Gfv‡e wbDUªb M¨vm Drcbœ nq| ms‡KvP‡bi d‡j g~j As‡ki NbZ¡ hLb 1019 kg/m3 gv‡b †cŠQvq ZLb wbDUªb wW‡Rbv‡iU Ae¯’vi m„wó nq Ges wbDUªb KwVb c`v‡_©i †`qv‡ji g‡Zv AvPiY K‡i| GB Ae¯’vq wbDUªb ms‡KvPb cÖwµqv‡K evav cÖ`vb K‡i| A_©vr wbDUªb M¨vm ewngy©Lx Pvc m„wó K‡i Ges GB Pv‡ci Øviv gnvKl©xq ms‡KvPb‡K cÖwZnZ K‡i myw¯’Z Ae¯’vq Av‡m| G‡KB wbDUªb ZviKv e‡j| 

eq \o((,M) cÖ`Ë eZ©bx‡Z 2(F gv‡bi aviK `ywU mgvš—iv‡j Av‡Q| 

`ywU mgvš—iv‡j Av‡Q|

myZivs, C1 = (2 + 2) (F

ev, C1 = 4(F

Avevi, 4 (F gv‡bi aviK `ywU Ges C1 †kÖwY mwbœ‡e‡k hy³|

myZivs, Zzj¨ aviKZ¡,

 eq \f(1,C) =  eq \f(1, C1) +  eq \f(1,4) +  eq \f(1,4) 
ev,  eq \f(1,C) =  eq \f(1, 4) +  eq \f(1,4) +  eq \f(1,4) 
( C=  eq \f(4,3) (F (Ans.)
eq \o((,N) †`Iqv Av‡Q,

wefe kw³, Ep = 7500 J

wefe, V = 200 V

GLb, wefe kw³, Ep =  eq \f(1,2) CV2
ev, C =  eq \f(2 Ep,V2) 

=  eq \f(2 ( 7500,2002) 

= 0.375 F


= 375000 (F

myZivs, eZ©bx‡Z †gvU 375000 (F gv‡bi aviKZ¡ jvM‡e| wKš‘ Av‡Q  eq \f(4,3) (F aviKZ¡|

myZivs, eZ©bx‡Z cÖ‡qvRbxq aviKZ¡,

(C = (375000 (  eq \f(4,3) ) (F

= 374998.67 (F

= 0.37499 F

AZGe, eZ©bx‡Z cÖ`Ë aviK¸‡jvi mv‡_ 0.37499 F gv‡bi aviK mgvš—iv‡j hy³ Ki‡Z n‡e|

eq \o((((,cÖkœ(11) †Kv‡bv GKwU ¯’v‡b 2 ( 10(4 cm e¨eav‡b GKwU B‡jKUªb I GKwU †cÖvUb ¯’vcb Kiv n‡jv| GQvov 4 cm evûwewkó GKwU e‡M©i wZbwU †KŠwYK we›`y‡Z 8 ( 10(9 C, ( 12 ( 10(9 C Ges 16 ( 10–9C PvR© ¯’vcb Kiv n‡jv|

[Rvjvjvev` K¨v›Ub‡g›U cvewjK ¯‹zj GÛ K‡jR, wm‡jU]

K.
mij eZ©bx Kx?
1

L.
w`K cwieZx© Zwor cÖev‡ni †¶‡Î, AvK…wZ ¸Yv‡¼i gvb wbY©q K‡iv|
2

M.
KYvØ‡qi ga¨eZx© Kzj¤^ ej wbY©q K‡iv|
3

N.
DÏxc‡Ki e‡M©i †K‡›`ª k~b¨ wefe †c‡Z n‡j Kx e¨e¯’v wb‡Z n‡e? MvwYwZKfv‡e we‡k­lY K‡iv
4

11 bs cÖ‡kœi DËi

eq \o((,K) †h eZ©bx‡Z GKwU gvÎ Zwor Drm Ges GKwUgvÎ †iva we`¨gvb, d‡j †mLv‡b Zwor cÖevwnZ nIqvi GKwUgvÎ c_ i‡q‡Q, Zv‡K mij eZ©bx e‡j| 

eq \o((,L) GKwU w`K cwieZx© ev Gwm Zwor cÖev‡ni kxl©gvb io n‡j Gi g~jMo eM©‡eM =  eq \f(i0,\r(2)) Ges Gi Aa©P‡µi Mo gvb = 0.637 io
( AvK…wZ ¸bvsK =  eq \f(gƒj Mo eMÆGeM, Mo gvb) = o,\r(2))  eq \f (,0.637 io) 
= 1.11

eq \o((,M) ‡`Iqv Av‡Q,

KYvØq n‡jv GKwU B‡jKUªb I GKwU †cÖvUb G‡`i PvR© h_vµ‡g q1 = –1.6 ( 10(19C Ges q2 = +1.6 ( 10(19C

KYvØ‡qi ga¨Kvi `~iZ¡, d = 2 ( 10(4cm = 2 ( 10(6m

Rvbv Av‡Q, Kzj‡¤^i aª“eK,  eq \f(1, 4((o) = 9 ( 109 Nm2C(2
†ei Ki‡Z n‡e, KYvØ‡qi ga¨eZx© Kzj¤^ ej, F = ?

Avgiv Rvwb, F =   eq \f(1, 4((o) 

 eq \f(q1 q2,d2) 
= 9 ( 109 Nm2C(2 (  eq \f(((1.6 ( 10(19C) ( (+1.6 ( 10(19C), (2 ( 10(6m)2)
= ( 5.76 ( 10(17 N (Ans).

(() wPý Øviv AvKl©Y ej eySvq|

eq \o((,N) DÏxcKg‡Z, eM©‡¶ÎwUi evûi ˆ`N©¨,a = 4cm = 0.04 m
Gi wZb †KŠwYK we›`y‡Z h_vµ‡g q1 = 8 ( 10(6 C, q2 = ( 12 ( 10(9C

Ges q3 = 16 ( 10(9 C PvR© ¯’vcb Kiv n‡jv|

g‡bKwi, e‡M©i †K‡›`ª k~b¨ wefe †c‡Z n‡j PZz_© †KŠwYK we›`y‡Z q4 PvR© ¯’vcb Ki‡Z n‡j|

†m‡¶‡Î e‡M©i †K‡›`ª jwä wefe, V = V1 + V2 + V3 + V4

=  eq \f(1,4((o) 

 eq \f(q1,r) +  eq \f(1,4((o) 

 eq \f(q2,r) + eq \f(1,4((o) 

 eq \f(q3,r) +  eq \f(1,4((o) 

 eq \f(q4,r) 
[r = cÖwZwU †KŠwYK we›`y n‡Z e‡M©i †K‡›`ªi `~iZ¡]

=  eq \f(1,4((or) (q1 + q2 + q3 + q4)

kZ©g‡Z, V = 0 ev,  eq \f(1,4((o r) (q1 + q2 + q3 + q4) = 0

ev, q1 + q2 + q3 + q4 = 0

ev, q4 = ((q1 + q2 + q3)

= ((8 ( 10(9 C ( 12 ( 10(9 C + 16 ( 10(9 C)

= ( 12 ( 10(9 C

myZivs, DÏxc‡Ki e‡M©i †K‡›`ª k~b¨ wefe †c‡Z n‡j Gi PZz_© †KvYvq ( 12 ( 10(9 C Avavb ¯’vcb Ki‡Z n‡e|

eq \o((((,cÖkœ(12) wP‡Î GKwU †MvjvKvi cwievnK †`Lv‡bv n‡q‡Q| cwievn‡K 30C Avavb cÖ`vb Kiv n‡q‡Q| wP‡Î P, Q, R wZbwU we›`y Gfv‡e Ae¯’vb Ki‡Q †hb, PQ = QR = 15 cm.
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[Wv: Avãyi iv¾vK wgDwbwmc¨vj K‡jR, h‡kvi]

K.
Kvk©‡di wØZxq m~ÎwU wjL|
1

L.
Avweó Zwo”PvjK kw³ I Zwo”PvjK  kw³ GKB bq †Kb?
2

M.
DÏxc‡K ewY©Z cwievn‡Ki aviKZ¡ wbY©q Ki|
3

N.
DÏxc‡K ewY©Z wZbwU we›`y‡Z wefe wbY©q K‡i wefe¸‡jv GKB ev wfbœ nIqvi KviY e¨vL¨v Ki|
4

12 bs cÖ‡kœi DËi

eq \o((,K) Kvk©‡di wØZxq m~Î: Ò†Kvb Ave× Zwor eZ©bxi wewfbœ Ask¸‡jvi †iva Ges Zv‡`i Avbylw½K cÖev‡ni ¸Yd‡ji exRMvwYwZK mgwó H eZ©bxi Aš—f©y³ †gvU Zwo”PvjK kw³ mgvb| 

eq \o((,L) †Kvb Pz¤^K ev Zworevnx  eZ©bx Ges e× eZ©bx ev KzÊjxi g‡a¨ Av‡cw¶K MwZi d‡j e× eZ©bxi ev KzÊjx‡Z †h Zwo”PvjK kw³i D™¢e nq Zv‡K Avweó Zwo”PvjK kw³ e‡j| 

Avevi, 1C Avavb‡K eZ©bxi GKwe›`y n‡Z †Kvl m‡gZ m¤ú~Y© eZ©bx Nywi‡q Avevi H we›`y‡Z Avb‡Z †h KvR m¤úbœ nq Zv‡K Zwo”PvjK kw³ e‡j| Acic‡¶, Zwo”PvjK kw³i cÖfv‡eB Avweó Zwo”PvjK kw³i D™¢e nq|

 GRb¨ Zwo”PvjK kw³ I Avweó Zwo”PvjK kw³ GK bq|

eq \o((,M) GLv‡b,

†MvjvKvi cwievn‡Ki e¨vmva©, r = PQ = 15cm = 0.15 m

k~b¨¯’v‡bi †f`b‡hvM¨Zv, (o = 8.854 ( 10(12 C2N(1 m(2
cwievn‡Ki aviKZ¡  C = ?

Avgiv Rvwb,

C = 4((or

ev, C = 4 ( 3.14 ( 8.854 ( 10(12 ( 0.15

( C = 1.67 ( 10(11 F (Ans.) 
eq \o((,N) GLv‡b,

Pv‡R©i cwigvY, q = 30C

 eq \f(1,4((o) = 9 ( 109 Nm2C(2
PQ = QR = 15 cm = 0.15 m

( PR = 2PQ = (2 ( 0.15)m = 0.30m

R we›`yi Avavb VR =  eq \f(1,4((o) . eq \f(q,PR) = 9 ( 109 (  eq \f(30,0.3) = 9 ( 1011 V

Q we›`yi Avavb VQ =  eq \f(1,4((o) . eq \f(q,PQ) = 9 ( 109 (  eq \f(30,0.15) = 1.8 ( 1012 V

Avgiv Rvwb, †Mvj‡Ki Af¨š—‡i me©Î wefe Gi c„‡ôi wef‡ei mgvb|

GRb¨ †Mvj‡Ki Af¨š—‡i P we›`yi wefe VP = c„‡ôi wefe

ev, VP = VQ 

( VP = 1.8 ( 1012 V

GRb¨,P I Q we›`yi wefe Øq GKB wKš‘ R we›`y †Mvj‡Ki evB‡i nIqvq R we›`yi wefe wfbœ|
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eq \o((((,cÖkœ(13) wP‡Î ABC mgevû wÎfz‡Ri cÖ‡Z¨K evûi ˆ`N©¨ 10cm Ges A I C we›`y‡Z 100C PvR© Av‡Q|

 [ei¸bv miKvwi K‡jR, ei¸bv]

K.
K…òMnŸi wK?
1

L.
m~‡h©i wbDUªb ZviKv nIqvi m¤¢vebv Av‡Q wK? e¨vL¨v Ki|
2

M.
DÏxc‡Ki A I C we›`yi PvR©Ø‡qi Rb¨ B we›`y‡Z jwä cÖvej¨ wbY©q Ki|
3

N.
DÏxc‡Ki C we›`y‡Z PvR© A we›`yi wecixZ n‡j B we›`y‡Z jwä cÖve‡j¨i gvb I w`K we‡k­lY Ki|
4

13 bs cÖ‡kœi DËi

eq \o((,K) GKwU ZviKvq hw` h‡_ó fi I NbZ¡ _v‡K Zvn‡j Zvi gnvKl©xq †¶Î GZ kw³kvjx n‡e †h, Av‡jv †mLvb †_‡K wbM©Z n‡Z cvi‡e bv| †mB ZviKvi c„ô n‡Z wbM©Z Av‡jv †ewk `~‡i hvIqvi Av‡MB ZviKvwUi gnvKl©xq AvKl©Y Zv‡K †cQ‡b †U‡b wb‡q Avm‡e| H me ZviKv †_‡K Av‡jv Avm‡Z cv‡i bv e‡j Avgiv G‡`i †`L‡Z cvB bv| Z‡e G‡`i gnvKl© AvKl©Y Avgv‡`i †evaMg¨ n‡e, GB mg¯— e¯‘wcÊ‡K K…òweei ev K…òMnŸi e‡j|
eq \o((,L) A‡bK †ewk f‡ii b¶‡Îi †kl cwiYwZ wbDUªb b¶Î| GKwU b¶‡Îi wbDwK¬q R¡vjvbx hLb wb:†kwlZ nq ZLb GKwU AwZ beZviv ( Supernova) we‡ùviY nq| we‡ùvi‡Yi d‡j b¶‡Îi evB‡ii AveiYwU L‡m c‡o Ges AwZ beZvivi Aewkóvsk _v‡K| Aewkó †h fi _v‡K Zv hw` †mŠi fi Gi †ewk nq Zvn‡j Zv wbDUªb ZviKv Ges c‡i K…òwee‡i cwiYZ n‡e| wKš‘ m~‡h©i fi 1.4  †mŠi f‡ii Kg nIqvq Zv †k¦Z evg‡b cwiYZ nq|

ZvB ejv hvq m~‡h©i wbDUªb ZviKv nevi m¤¢vebv †bB|
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eq \o((,M) 

GLv‡b qA = 100C = qC 

AB = BC = CA = 10cm = 0.1m

qA Pv‡R©i Rb¨ B we›`y‡Z cÖvej¨ E1 =  eq \f(1,4((o) . eq \f(qA,AB2) 
= 9 ( 109 (  eq \f(100,(0.1)2) NC(1

= 9 ( 1013 NC(1 

Avevi, qC Pv‡R©i Rb¨ B we›`y‡Z cÖvej¨ E2 = 9 ( 1013 NC(1
E1, AB eivei Ges E2,CB eivei wµqvkxj|

E1 I E2 Gi ga¨eZx© †KvY, ( = 60(
jwä cÖvej¨ E =  eq \r(E12 + E22 + 2E1 E2 cos()
ev, E =  eq \r((9 ( 1013)2 + (9 ( 1013)2 + 2 ( 9 ( 1013 ( 9 ( 1013 cos 60() 
(E = 1.56 ( 1014 NC(1 (Ans.)
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eq \o((,N) 

wPÎvbymv‡i, ( = 120(
jwä E, E2 Gi mv‡_ (  †KvY Drcbœ Ki‡j,


tan ( =  eq \f(E1 sin(, E2 + E1 cos()
ev, 
tan( =  eq  \f(\b\bc\|(\f(1,4((o) ( \f(100,(0.1)2)) Sin 120(, \b\bc\|(\f(1,4((o) ( \f(–100,(0.1)2)) + \b\bc\|(\f(1,4((o) ( \f(100,(0.1)2)) cos 120() 

 ev, 
tan( =  eq \f( \f(100,0.1) ( \f(\r(3),2), \f(100,0.1) \b(1 ( \f(1,2))) 
ev, 
tan( =  eq \r(3) 
( 
( = 60(
wKš‘ (ABC mgevû nIqvq,


(ACB = 60(
( 
AC || BE

myZivs, B we›`y‡Z jwä cÖve‡j¨i w`K n‡e AC Gi mgvš—ivj|

eq \o((((,cÖkœ(14) c`v_© weÁvb wel‡qi M‡elK Avjx nvmvb GKwU 1m evû wewkó eM©‡¶‡Îi Pvi‡KvYvq Avavb ¯’vcb K‡i Zwor wefe wbY©‡qi cix¶v m¤úbœ KiwQ‡jb| GRb¨ †m eM©‡¶‡Îi cÖ‡Z¨K †KvYvq Q = 4 ( 10(9 C gv‡bi mgvb Avavb ¯’vcb K‡ib| 

[w`bvRcyi miKvwi gwnjv K‡jR]

K.
†Umjv wK?
1

L.
c„w_exi Zwor wefe k~b¨Ñ e¨vL¨v Ki|
2

M.
eM©‡¶‡Îi †K‡›`ª wefe †ei Ki|
3

N.
eM©‡¶‡Îi wZb †KvYvq D³ PvR© AcwiewZ©Z †i‡L PZz_© †KvYvq KZ PvR© ¯’vcb Ki‡j eM©‡¶‡Îi †K‡›`ª wefe k~b¨ n‡e|
4

14 bs cÖ‡kœi DËi

eq \o((,K) †PŠ¤^K †¶‡Îi GKK n‡jv †Umjv| 

eq \o((,L) c„w_ex GKwU Zwor cwievnx| †Kv‡bv AvwnZ e¯‘‡K c„w_exi mv‡_ hy³ Ki‡j e¯‘wU wb¯—woZ nq| abvZ¡K fv‡e AvwnZ e¯‘‡K f‚-mshy³ Ki‡j c„w_ex †_‡K B‡jKUªb G‡m e¯‘‡K wb¯—woZ K‡i| Avi FbvÍKfv‡e AvwnZ e¯‘‡K c„w_exi mv‡_ hy³ Ki‡j e¯‘ †_‡K B‡jKUªb f‚wg‡Z cÖevwnZ nq| d‡j e¯‘wU wb¯—woZ nq| c„w_ex GZ weivU †h, G‡Z Avavb †hvM-we‡qvM Ki‡j Gi wef‡ei cwieZ©b nq bv| c„w_ex wewfbœ e¯‘ †_‡K Avavb MÖnY K‡i Avevi mv‡_ mv‡_ Ab¨ e¯‘‡K Avavb mieivnI K‡i, d‡j c„w_ex‡K Avavbnxb g‡b nq| G Kvi‡Y c„w_exi wefe k~b¨| 

eq \o((,M) g‡bKwi, ABCD  eM©‡¶‡Îi 

A, B, C I D we›`y‡Z Q = 4 ( 10(9C

gv‡bi Avavb ¯’vcb Kiv n‡q‡Q eM©‡¶‡Îi KY© AC I BD ci¯úi O we›`y‡Z †Q` K‡i‡Q|


AZGe O we›`yB n‡e ABCD eM©‡¶‡Îi †K›`ª| †h‡nZz eM©‡¶‡Îi †K›`ªØq ci¯úi‡K mg‡Kv‡Y mgwØLwÛZ K‡i, †m‡nZz


OA = OB = OC = OD = r (awi)


ABC mg‡KvYx wÎf‚R n‡Z cvB,


AC2 = AB2 + BC2
ev, 
(2r)2 = 12 + 12
ev, 
4r2 = 2

ev, 
r2 =  eq \f(2,4) 
ev, 
r =  eq \f(1, \r(2)) 
( 
r = 0.707 m

Avgiv Rvwb,


V = 9 ( 109  eq \b\bc(\f(q1,r1) + \f(q2,r2) + \f(q3,r3) + \f(q4,r4))
ev, 
V = 9 ( 109  eq \b\bc(+  eq \f(Q,r) +  eq \f(Q,r) +  eq \f(Q,r) ) 
 

ev, 
V = 9 ( 109 (  eq \f(4Q,r) 
ev, 
V = 9 ( 109 (  eq \f(4 ( 4 ( 10(9, 0.707) 
( 
V = 203 . 678 V   (Ans.)
eq \o((,N) g‡bKwi, PZz_© evû‡Z q4 PvR© ¯’vcb Ki‡j †K‡›`ª wefe k~b¨ cvIqv hv‡e| 

DÏxcK Abymv‡i,


q1 = q2 = q3 = Q = 4 ( 10(9 C

‘M’ Ask n‡Z cvB, r1 = r2 = r3 = r4 = r


V = 9 (109  eq \b\bc(\f(q1,r1) + \f(q2,r2) + \f(q3,r3) + \f(q4,r4)) 
ev, 
0 = 9 ( 109  eq \b\bc(+  eq \f(Q,r) +  eq \f(Q,r) +  eq \f(q4,r) ) 

ev,  
0 = 9 ( 109 (  eq \f(3Q + q4,r) 
ev,  
9 ( 109 ( 3Q + q4) = 0

ev, 
3Q + q4 = 0

ev, 
q4  = (3Q

ev, 
q4 = ( 3 ( 4 ( 10(9
( 
q4 = ( 12 ( 10(9 C

( eM©‡¶‡Îi wZb †KvYvq D³ PvR© AcwiewZ©Z †i‡L PZz_© †KvYvq ( 12 ( 10(9 C PvR© ¯’vcb Ki‡j †K‡›`ª wefe k~b¨ cvIqv hv‡e|


eq \o((((,cÖkœ(15) 
ABCD e‡M©i A, B, C I D we›`y‡Z h_vµ‡g +2C , + 3C, ( 4C, I ( 5C PvR© ¯’vwcZ Av‡Q| cÖwZwU evûi ˆ`N©¨ 0.4m.
[BwÄwbqvwis BDwbfviwmwU ¯‹zj GÛ K‡jR, XvKv]
K.
Zwor wefe Kv‡K e‡j?
1

L.
mgvš—ivj cvZ avi‡Ki cvZØ‡qi ga¨eZx© ¯’v‡b WvB B‡jKwUªK ¯’vcb Kivi cÖ‡qvRbxqZv e¨vL¨v Ki|
2

M.
C we›`y‡Z wefe wbY©q Ki|
3

N.
e‡M©i †K‡›`ª Zwor cÖve‡j¨i gvb I w`K wbY©q Ki|
4

15 bs cÖ‡kœi DËi

eq \o((,K) Zwor wefe n‡”Q AvwnZ cwievn‡Ki ˆe`y¨wZK Ae¯’v hv Ab¨ AvwnZ cwievn‡Ki mv‡_ ZworMZfv‡e mshy³ Ki‡j cwievnK Avavb †`‡e bv †b‡e| A_ev, Zwor‡¶‡Îi †Kvb we›`y‡Z Amxg †_‡K cÖwZ GKK abvÍK Avavb‡K Avb‡Z K…ZKvR‡K Zwor wefe e‡j|

eq \o((,L) `ywU we›`y Pv‡R©i ga¨eZx© ¯’vb k~b¨ ev evqy gva¨g wfbœ Ab¨ †Kvb Acwievnx ev Aš—iK gva¨g n‡j we›`y PvR© `ywU‡K ci¯úi n‡Z wew”Qbœ iv‡L| Giƒc gva¨g‡K Zwor wefvRK ev WvB B‡jKwUªK gva¨g e‡j| mgvš—ivj cvZ avi‡Ki gv‡S WvB B‡jKwUªK ¯’vcb Kiv nq KviY G‡Z mPj B‡jKUªb _v‡K bv| WvB B‡jKwUª‡K wKQy Avavb w`‡j D³ Avavb WvB B‡jKwUª‡Ki †h AÂ‡j †`qv nq †mLv‡bB Rgv n‡q _v‡K| ZvB WvB-B‡jKwUªK e¨en„Z nq| 

eq \o((,M)  GLv‡b,


A we›`yi PvR© = + 2C

B we›`yi PvR© = + 3C

C we›`yi PvR© = ( 4C

D we›`yi PvR© = ( 5C

A †_‡K C we›`yi `~iZ¡

rA =  eq \r((0.4m)2 + (0.4m)2) 

= 0.57 m

B I D †_‡K C we›`yi (rB/rD) `~iZ¡ = 0.4m
 ( C we›`yi wefe =  eq \f(1,4((o) 

 eq \b\bc(\f(qA,rA) + \f(qB,rB) + \f(qD,rD)) 

=  eq \f(1,4((o) 

 eq \b\bc(\f(+ 2C,0.57m) + \f(+3C,0.4m) + \f((5C,0.4m)) 

= 9 ( 109 Nm2C(2 (((1.49 Cm(1)


= ( 1.34 ( 1010 Volts.    (Ans.)

eq \o((,N) 
	
	GLv‡b,

A, B, C, D we›`y n‡Z 

O we›`yi `~iZ¡ d =  eq \f(0.4, \r(2)) m 


= 0.28m




A we›`y‡Z +2C Pv‡R©i Rb¨ O we›`y‡Z Zwor cÖvej¨,

EA =  eq \f(1,4((o) (  eq \f(2C,d2) 
C we›`y‡Z ( 4C Pv‡R©i Rb¨ O we›`y‡Z Zwor cÖvej¨, 

EC =  eq \f(1,4((o) (  eq \f(4C,d2) 
( A I C we›`y‡Z Pv‡R©i Rb¨ O we›`y‡Z jwä cÖvej¨,

E1 = EA + EC =  eq \f(1,4((o) 

 eq \b\bc(\f(2C,d2) + \f(4C,d2)) 
Abyiƒcfv‡e, B I C we›`y‡Z Pv‡R©i Rb¨ O we›`y‡Z jwä, E2 = EB + ED =   eq \f(1,4((o) 

 eq \b\bc(\f(3C,d2) + \f(5C,d2)) 
( jwä cÖvej¨ E =  eq \r(E12 + E22) 
=   eq \r(\b\bc\{(\f(1,4((o)\b(\f(6C,d2)))2 + \b\bc \{(\f(1,4((o)\b(\f(8C,d2)))2) 
=  eq \r(\b\bc(9 ( 109 Nm2C(2 ( \f(6C,0.28m))2 + \b\bc(9 ( 109 Nm2C(2 ( \f(8C,0.28m)))2
= 3.21 ( 1011 NC(1
jwä cÖvej¨ E, E1 Gi mv‡_ ( ‡KvY Drcbœ Ki‡j,

tan( =  eq \f(E2sin(, E1 + E2cos() 

=  eq \f(E2,E1)       [†h‡nZz ( =90(]
ev, ( = tan(1  eq \f(E2,E1) 

= tan(1  eq \f(9.184 ( 1011 NC(1, 6.89 ( 1011 NC(1) 

= tan(1 (1.332)


= 53.12(
cÖve‡j¨i jwä, E1 Gi mv‡_ 53.12( †KvY Drcbœ K‡i|

eq \o((((,cÖkœ(16) 

[mvfvi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv]
K.
Zwor wØ‡gi“ Kx?
1

L.
Acwievnx c`v_©‡K wØZvwowZK gva¨g ejv nq †Kb?
2

M.
A I B †MvjKØ‡qi ga¨eZx© Kzj¤^ e‡ji cwigvY KZ?
3

N.
`~iZ¡ AcwiewZ©Z †i‡L B †MvjKwU‡K A Gi Dci Dj¤^ eivei k~‡b¨ ¯’vcb Ki‡j †mwU mvg¨e¯’vq _vK‡e wKbv hvPvB Ki|
4

16 bs cÖ‡kœi DËi

eq \o((,K) GK‡Rvov mgvb I wecixZ we›`y Avavb Aí `~i‡Z¡ Aew¯’Z _vK‡j Zv‡K Zwor wØ‡gi“ e‡j| 

eq \o((,L) Acwievnx c`v‡_©i ga¨ w`‡q †Kvb Avavb PjvPj Ki‡Z cv‡i bv| GRb¨ Acwievnx c`v_©‡K wØZvwowZK gva¨g ejv nq| Giƒc wØZvwowZK gva¨g n‡”Q KvP I ivevi, A¨v¤^vi BZ¨vw`| 

eq \o((,M) GLv‡b,

A †Mvj‡Ki Avavb, qA = 0.7 ( 10(6C
B †Mvj‡Ki Avavb, qB = 7 ( 10(6C
Kzj‡¤^i aª“eK C = 9 ( 109 Nm2C(2
A I B †Mvj‡Ki ga¨eZx© Kzj¤^ ej F = ?
A I B †Mvj‡Ki ga¨eZx© `~iZ¡ d = 3cm = 3 ( 10(2m
Avgiv Rvwb,

F = C. eq \f(qA qB, d2) 
ev, F = 9 ( 109 (  eq \f(0.7(10(6 ( 7 ( 10(6,(3 ( 10(2)2) 
( F = 49 N (Ans.)

eq \o((,N) GLv‡b,


A †Mvj‡Ki fi, mA = 5 kg

B †Mvj‡Ki fi, mB = 5 kg  


A I B †Mvj‡Ki ga¨eZx© `~iZ¡, d = 3 cm = 0.03m

gnvKvlx©q aª“eK, G( = 6.673 ( 10(11 Nm2kg(2

†MvjKØ‡qi ga¨eZx© Kzj¤^ ej (weKl©Y), F = 49N [M n‡Z]


†MvjKØ‡qi ga¨eZx© gnvKl© ej = F( (awi)
Avgiv Rvwb,

F( =  eq \f(G(mA​mB,d2) 
ev, F( =  eq \f(6.673 ( 10(11 ( 5 ( 5,(0.03)2) 
(F( = 1.854 ( 10(6N

†h‡nZz, F  ( F(
myZivs, `~iZ¡ AcwiewZ©Z †i‡L B ‡MvjKwU‡K A Gi Dci Dj¤^ eivei k~‡Y¨ ¯’vcb Ki‡j †mwU mvg¨ve¯’vq _vK‡e bv|

eq \o((((,cÖkœ(17) GKwU eZ©bx wPÎ wb‡P †`Lv‡bv n‡jv:-






 [†m›Uªvj DB‡gÝ K‡jR, XvKv]
K.
PvR© Kv‡K e‡j?
1

L.
mgvš—ivj cvZ avi‡Ki cvZØ‡qi ga¨eZx© ¯’vb WvB-B‡jKwUªK c`v_© ¯’vcb Kivi cÖ‡qvRbxqZv e¨vL¨v Ki|
2

M.
DÏxc‡Ki cÖ`wk©Z eZ©bxi Zzj¨ aviKZ¡ †ei Ki|
3

N.
DÏxc‡K cÖ`wk©Z aviK wZbUwU‡K Kxfv‡e hy³ Ki‡j †ewk kw³ mwÂZ _vK‡e e‡j Zzwg g‡b Ki? MvwYwZK e¨vL¨v `vI|
4

17 bs cÖ‡kœi DËi

eq \o((,K) c`v_© m„wóKvix †gŠwjK KYvi ˆewkó¨g~jK I †gŠwjK ag©‡K PvR© ev Av`vb e‡j| 

eq \o((,L) `ywU we›`y Pv‡R©i ga¨eZ©x ¯’vb k~b¨ ev evqy gva¨g wfbœ Ab¨ †Kvb Acwievnx ev Aš—iK gva¨g n‡j we›`y PvR© `ywU‡K ci¯úi n‡Z wewQbœ iv‡L| Giƒc gva¨g‡K Zwor wefvRK ev WvB B‡jKwUªK gva¨g e‡j| mgvš—ivj cvZ avi‡Ki gv‡S WvB B‡jKwUªK ¯’vcb Kiv nq KviY G‡Z mPj B‡jKUªb _v‡K bv| WvB B‡jKwUªK‡K wKQy Avavb w`‡j D³ Avavb WvB B‡jKwUª‡Ki †h AÂ‡j †`qv nq †mLv‡bB _v‡K| ZvB mgvš—ivj cvZ avi‡Ki gv‡S WvB B‡jKwUªK c`v_© ¯’vcb Kiv nq| 

eq \o((,M) 2 (F I 3 (F aviKØq †kÖwY mgev‡q Av‡Q| Ges G‡`i Z‚j¨ aviKZ¡ CS n‡j,


( eq \f(1,CS) =  eq \f(1,2(F) +  eq \f(1,3(F) 
CS = (F)  eq \b\bc(+  eq \f(1,3(F) )(1 


= 1.2 (F

( eZ©bxi Z‚j¨ aviKZ¡ = (1.2(F + 5 (F)

= 6.2 (F   (Ans.)

eq \o((,N) Avgiv Rvwb,

mwÂZ kw³ U =  eq \f(1,2) CV2
A_©vr, eZ©bxi Z‚j¨ aviKZ¡ hZ †ewk n‡e ZZ †ewk kw³ mwÂZ _vK‡e|

Z‚j¨ aviKZ¡ me‡P‡q †ewk n‡e hw` aviK¸‡jv mgvš—ivj mgev‡q hy³ _v‡K| ZLb,

Z‚j¨ aviKZ¡, CP = 2(F + 3(F + 5(F

= 10(F


= 10 ( 10(6F
wefe, V = 220 V
( mwÂZ kw³ U =  eq \f(1,2) ( (10 ( 10(6F) ( (220V)2

= 0.242 J

GUvB m‡e©v”P mwÂZ kw³ hv aviK¸‡jv mgvš—ivj mgev‡q hy³ Ki‡j cvIqv hv‡e|  

eq \o((((,cÖkœ(18) 
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wP‡Î 2m evû wewkó GKwU eM©‡¶‡Î h_vµ‡g 4C, ( 4C I 4C PvR© Av‡Q|
[miKvwi ˆmq` nv‡Zg Avjx K‡jR, ewikvj]
K.
we›`y PvR© Kv‡K e‡j?
1

L.
A¯’vqx Pz¤^K ˆZix‡Z KuvPv †jvnv e¨envi Kiv nq †Kb?
2

M.
D we›`y‡Z wef‡ei cwigvY wbY©q Ki|
3

N.
eM©‡¶ÎwUi †K‡›`ª cÖve‡j¨i gvb I w`K m¤ú‡K© gZvgZ `vI|
4

18 bs cÖ‡kœi DËi

eq \o((,K) GKwU AvwnZ e¯‘ hLb Lye †QvU nq A_©vr e¯‘wU hw` Lye †QvU we›`yi b¨vq nq ZLb †mB e¯‘i Avavb‡K we›`y Avavb e‡j| 

eq \o((,L) KuvPv †jvnvi †Wv‡gBb¸‡jv‡K ewn: †PŠ¤^K‡¶‡Îi cÖfv‡e mn‡R web¨¯— K‡i Pz¤^‡K cwiYZ Kiv hvq wKš‘ †PŠ¤^K‡¶‡Îi Acmvi‡Y Giv Avevi wew¶ß Ae¯’vq wd‡i G‡j Gi †PŠ¤^KZ¡ bó n‡q hvq| GRb¨ A¯’vqx Pz¤^K ˆZix‡Z KuvPv †jvnv e¨envi Kiv nq, 

eq \o((,M) GLv‡b, 


A we›`y‡Z Avavb qA = 4C

B we›`y‡Z Avavb qB = (4C

C we›`y‡Z Avavb qC = 4C

AB = BC = CD = DA = 2m


BD = AB eq \r(2) = 2 eq \r(2) m


D we›`y‡Z wefe VD = ?

Kzj‡¤^i aª“eK  eq \f(1,4((o)  = 9(109 Nm2C–2.
Avgiv Rvwb, VD =  eq \f(1,4((o) .  eq \f(qA,AD) +  eq \f(1,4((o) . eq \f(qB,BD) +  eq \f(1,4((o) .  eq \f(qC,CD) 

=  eq \f(1,4((o) .  eq \b\bc\{(\f(4,2) + \f(((4),2\r(2)) + \f(4,2)) 

= 9 ( 109 ( 2.586


= 2.33 ( 1010V (Ans.)

eq \o((,N) GLv‡b,


qA = 4C


qB = (4C


qC = 4C  


AB = BC = CD = DA = 2m

†K›`ª †_‡K †h †Kvb †KŠwYK we›`yi `~iZ¡, r =  eq \f(AB\r(2),2) 
ev, r =  eq \f(2\r(2),2) m
( r =  eq \r(2) m

qA Pv‡R©i Rb¨ †K‡›`ª  eq \o((,AC) eivei cÖvej¨, EA =  eq \f(1,4((o) .  eq \f(qA,r2) 

= 9 ( 109 (  eq \f(4,\b(\r(2))2) 

= 18 ( 109 NC(1
qC Pv‡R©i Rb¨ †K‡›`ª  eq \o((,CA) eivei cÖvej¨, EC =  eq \f(1,4((o) .  eq \f(qC,r2) 

= 9( 109 (  eq \f(4,\b(\r(2))2) 

= 18 ( 109 NC(1
qB Pv‡R©i Rb¨ †K‡›`ª  eq \o((,DB) eivei cÖvej¨, EB =  eq \f(1,4((o) .  eq \f(qB,r2) 

= 9( 109 (  eq \f((4,\b(\r(2))2) 

= 18 ( 109 NC(1

EA I EC mgvb I  wecixZgyLx nIqvq Zviv ci¯úi‡K wbw®µq K‡i|

myZivs, †K‡›`ª cÖvej¨ 18 ( 109 NC(1 Ges Zv  eq \o((,DB)  eivei|

eq \o((((,cÖkœ(19)  





[iscyi miKvwi K‡jR]
K.
†cv÷ Awdm e· Kx?
1

L.
Ry‡ji Zvcxq wµqvq H ( R; Zvn‡j Ry‡ji K¨vjwiwgUv‡i GKwU wbw`©ó ˆe`y¨wZK Dr‡mi †¶‡Î †iva e„w× Ki‡j wK K¨vjwiwgUv‡ii Zi‡ji ZvcgvÎvI e„w× cv‡e? e¨vL¨v Ki|
2

M.
A I B we›`y‡Z 10(C PvR© ci¯úi n‡Z 1m `~i‡Z¡ Ae¯’vb Ki‡j P we›`y‡Z wef‡ei ivwkgvjv wbY©q Ki|
3

N.
P we›`y‡Z 2C PvR© ¯’vcb Ki‡Z m¤úvw`Z Kv‡Ri cwigvY wnmve Ki|
4

19 bs cÖ‡kœi DËi

eq \o((,K) †h †iva ev‡·i †iva¸‡jv‡K ûBU‡÷vb weª‡Ri wZbwU evû wn‡m‡e we‡ePbv K‡i Gi mvnv‡h¨ ûBU‡÷vb weª‡Ri bxwZ e¨envi K‡i †Kv‡bv ARvbv †iva wbY©q Kiv hvq, Zv‡K †cv÷ Awdm e· e‡j| 

eq \o((,L) Ry‡ji Zvcxq wµqvq H ( R; m~Îvbymv‡i wfbœ wfbœ †iv‡ai cwievnxi †fZi w`‡q GKB cwigvY cÖevn GKB mgq a‡i Pvjv‡j, †iva wØ¸Y n‡j D™¢‚Z Zvc wØ¸Y n‡e, †iva wZb¸b n‡j D™¢‚Z ZvcI wZb¸Y n‡e| Zvn‡j Ry‡ji K¨vjwiwgUv‡i GKwU wbw`©ó ˆe`y¨wZK Dr‡mi †¶‡Î †iva e„w× Ki‡j K¨vjwi wgUv‡ii Zi‡ji ZvcgvÎvI e„w× cv‡e|

eq \o((,M) DÏxcK Abymv‡i,

A we›`y‡Z PvR© , q = 10(C = 10 ( 10(6C
B we›`y‡Z PvR© , q = 10(C = 10 ( 10(6C 

OA = OB = a = 0.5m

OP = r = 5m

A I B we›`y †_‡K OP ms‡hvM †iLvi Dci h_vµ‡g AM I BN j¤^ †iLv Uvwb|


wPÎ n‡Z cvB,

(AOM =(BON = ( = 45(
( OM = ON = a cos( 

AP = r1 = MP = OP ( OM = r ( a cos(
BP = r2 = NP= OP + ON = r + a cos(
myZivs , P we›`yi wefe,

V =  eq \f(1,4((o) 

 eq \b\bc(\f(q,r1)+ \f(q,r2)) 

=  eq \f(1,4((o) 

 eq \b\bc(\f(q,r ( acos()+ \f(q,r + acos()) 

=  eq \f(q,4((o) 

 eq \b\bc\[(\f(r + acos( + r ( acos(, (r ( acos()(r + acos())) 

=  eq \f(q,4((o) .  eq \f(2r,r2 ( a2cos2() 

=  eq \f(1,4((o) (  eq \f(2qr,r2 ( a2cos2() 

= 9 ( 109 (  eq \f(2 ( 10 ( 10(6 ( 5, 52 ( (0.5)2 cos2 45() 

= 3.618 ( 104V (Ans.)

eq \o((,N) ÔMÕ Ask n‡Z cvB,

P we›`y‡Z wefe, V = 3.618 ( 104V
P we›`y‡Z Avavb, qo = 2C
m¤úvw`Z KvR, W = ?
Avgiv Rvwb, 

 V =  eq  \f(W,qo)   
ev, W = V (qo
ev, W = 3.618 ( 104( 2
( W = 7.236 ( 104J

( m¤úvw`Z Kv‡Ri cwigvY n‡e 7.236 ( 104J
eq \o((((,cÖkœ(20) K‡qKRb QvÎ e¨envwiK K¬v‡m GKwU cix¶v Ki‡Q| cix¶vwU‡Z Zviv mi“ Kzcwievnx Zvi Øviv `ywU Zvgvi iW‡K Szwj‡q ci¯úi n‡Z 2m `~i‡Z¡ ¯’vcb K‡i| Zvici iW `ywU‡Z 2.5 ( 10(5C PvR© Øviv PvwR©Z Kij| G‡Z Zviv †`Lj †h, iW `ywU ci¯úi‡K weKl©Y K‡i `~‡i wQU‡K hv‡”Q|
[†bvqvLvjx miKvwi K‡jR]
K.
Zwor †PŠ¤^Kxq ej Kx?
1

L.
c„w_exi wefe k~b¨ aiv nq †Kb( e¨vL¨v Ki|
2

M.
QvÎ‡`i e¨en„Z iWØ‡qi ga¨Kvi e‡ji gvb wbY©q Ki|
3

N.
hw` iW `ywU‡K 100 Zwor gva¨gv‡¼i Ab¨ †Kvb gva¨‡g ivLv nq, Z‡e iWØ‡qi ga¨eZx© wµqvkxj e‡ji g‡a¨ †Kvb cwieZ©b n‡e Kx? †Zvgvi gZvgZ we‡k­lY Ki|
4

20 bs cÖ‡kœi DËi

eq \o((,K) `ywU MwZkxj Avav‡bi ga¨eZx© ej‡K Zwor Pz¤^Kxq ej e‡j| 

eq \o((,L) c„w_ex Zwor cwievnx| †Kv‡bv PvwR©Z e¯‘‡K f~-mshy³ Kiv n‡j Zv wb¯—woZ nq| abvZ¥K PvwR©Z e¯‘‡K f~-mshy³ Kiv n‡j c„w_ex †_‡K B‡jKUªb G‡m e¯‘wU‡K wb¯—woZ K‡i| Avi FYvZ¥K PvwR©Z e¯‘‡K f~-mshy³ Kiv n‡j e¯‘ †_‡K B‡jKUªb c„w_ex‡Z P‡j hvq d‡j e¯‘wU wb¯—woZ nq| c„w_ex GZ eo †h, G‡Z B‡jKUªb w`‡j ev G †_‡K B‡jKUªb P‡j †M‡j Gi wef‡ei †Kv‡bv cwieZ©b nq bv| c„w_ex cÖwZwbqZ wewfbœ e¯‘ †_‡K B‡jKUªb MÖnY Ki‡Q Ges wewfbœ e¯‘‡Z B‡jKUªb cÖ`vbI Ki‡Q| †h‡Kv‡bv PvwR©Z e¯‘‡KB f~-mshy³ Kiv †nvK bv †Kb, Zv wb¯—woZ nq| ZvB c„w_exi wefe k~b¨ Ges f~-mshy³ cwievnxi wefeI k~b¨|

eq \o((,M) GLv‡b,

iW `ywU‡Z Avav‡bi cwigvY q1 = q2 = 2.5 ( 10(5C
iWØ‡qi ga¨eZx© `~iZ¡  d = 2m
iWØ‡qi g¨aKvi ej F = ?

Avgiv Rvwb, F =  eq \f(1,4((o) .  eq \f(q1 q2,d2) 
ev, F = 9 ( 109 (  eq \f(2.5(10–5 ( 2.5 ( 10–5,22) 
( F = 1.4063 N   (Ans.)

eq \o((,N) M n‡Z cÖvß, iW Ø‡qi ga¨eZx© wµqvkxj ej F = 1.4063N
iWØ‡qi Avav‡bi cwigvY, q1 = q2 = 2.5 ( 10(5C
ga¨eZx© `~iZ¡, d = 2m  

wØZxq gva¨‡gi Zwor gva¨gv¼, K = 100 
wØZxq gva¨‡g iW Ø‡qi ga¨eZ©x ej = F( N (awi)

C =  eq \f(1,4((o) = 9 ( 109 Nm2C(2
Avgiv Rvwb,

F( =  eq \f(1,4((o) 

 eq \f(q1 q2,d2) 
ev, F( =  eq \f(9 ( 109,100) (  eq \f(2.5(10(5 ( 2.5 ( 10(5,22) 
ev, F( =  eq \f(1.4063,100) 
ev, F( =  eq \f(F,100) 
( F = 0.01F
myZivs, iW `ywU‡K 100 Zwor gva¨gv‡¼i †Kvb gva¨‡g ivL‡j wµqvkxj ej c~‡e©i wµqvkxj e‡ji 0.01 ¸Y nq|

eq \o((((,cÖkœ(21) ABC GKwU mgevû wÎf‚‡Ri wZb kxl© we›`y‡Z 2C gv‡bi wZbwU Zwor Avavb ivLv Av‡Q| wÎf‚‡Ri cÖ‡Z¨K evûi ˆ`N©¨ 1m. BC evûi ga¨we›`y D| A we›`yi Pv‡R© 1 kW nv‡i kw³ mieivn K‡i G‡K Aci `ywU Avavbhy³ we›`yi ga¨we›`y we›`y‡Z Avb‡Z mgq jv‡M 5 †m‡KÛ|

[image: image2.png]



 [SvjKvwV miKvwi K‡jR]
K.
†Kv‡bv gva¨‡gi †f`b‡hvM¨Zv Kv‡K e‡j?
1

L.
Avav‡bi wbZ¨Zv Kx? e¨vL¨v Ki|
2

M.
A I D we›`yi g‡a¨ wefe cv_©K¨ wbY©q Ki|
3

N.
C we›`yi Avavb 2C Gi cwie‡Z© 1C ¯’vcb Ki‡j C we›`ywU w¯’i _vK‡e wKbv MvwYwZK we‡k­l‡Yi gva¨‡g e¨vL¨v Ki|[G †¶‡Î Z‡ji w¯’wZ Nl©Y ¸YvsK k~b¨, C we›`yi fi 1 g Ges g = 9.8ms(2] 
4

21 bs cÖ‡kœi DËi

eq \o((,K) k�b¨ gva¨‡g wbw`©ó `�i‡Z¡ Aew¯’Z wbw`©ó gv‡bi `ywU Avav‡bi ga¨Kvi  Zwor e‡ji gvb Ges Aci †Kv‡bv gva¨‡g GKB `�i‡Z¡ ivLv GKB AvavbØ‡qi ga¨Kvi Zwor e‡ji gv‡bi AbycvZ‡K H gva¨‡gi Av‡cw¶K †f`b‡hvM¨Zv e‡j|

eq \o((,L) Avavb‡K m„wó ev aŸsm Kiv hvq bv| †Kv‡bv cÖwµqvq Avavb‡K ¯’vbvš�wiZ Kiv hvq wKš‘ †Kv‡bv bZzb Avavb m„wó Kiv hvq bv, aŸsmI Kiv hvq bv| †hgbÑ KvP`Û‡K hw` †ikwg Kvco Øviv Nl©Y Kiv nq ZLb KvP`Û FYvZ¥K Pv‡R© PvwR©Z nq A_©vr KvP`‡Û B‡jKUª‡bi NvUwZ N‡U| †ikwg Kvco FYvZ¥K Pv‡R© PvwR©Z nq, A_©vr †ikwg Kvc‡o B‡jKUª‡bi AvwaK¨ N‡U| cix¶v K‡i †`Lv †M‡Q, KvP`Û †_‡K †h cwigvY FYvZ¥K PvR© ¯’vbvš�wiZ nq †ikwg Kvc‡o wVK †mB cwigvY FYvZ¥K Pv‡R©i Avwef©ve nq| A_©vr Nl©‡Yi d‡j Avav‡bi m„wó nq bv| Avavb ïaygvÎ GK e¯‘ †_‡K Ab¨ e¯‘‡Z ¯’vbvš�wiZ nq| GwUB Avav‡bi wbZ¨Zv|  

eq \o((,M) †`Iqv Av‡Q,


¯’vbvš�iK…Z Avav‡bi gvb, q = 2C


cÖhy³ ¶gZv, P = 1 kW = 1000Js(1

mgqKvj, t = 5 sec 

†ei Ki‡Z n‡e, wefe cv_©K¨, V = ? 

Avgiv Rvwb, W = qV Ges W = Pt
( qV = Pt

( V =  eq \f(Pt,q)  =  eq \f(1000Js(1 × 5sec,2C)

=  eq \f(5000J,2C) 

= 2500JC(1

= 2500Volt (Ans.)  
eq \o((,N) g‡b Kwi, ABC wÎfzRwU Dj­¤^fv‡e iw¶Z|

GLv‡b, A we›`y‡Z iw¶Z Avavb, q1 = + 2C 


B we›`y‡Z iw¶Z Avavb, q2 = + 2C 

Ges C we›`y‡Z iw¶Z Avavb, q3 = +1C

q3 Gi Dci q1 KZ…©K cÖhy³ Zwor weKl©Y ej, F1 =  eq \f(1,4((0) \f(q1q3,AC2)

= 9 × 109Nm2C(2 ×  eq \f(2C × 1C,(1m)2) 

= 1.8 × 1010N, AC eivei

q3 Gi Dci q2 KZ…©K cÖhy³ Zwor weKl©Y ej, F2 =  eq \f(1,4((0) \f(q2q3,BC2)

= 9 × 109Nm2C(2 ×  eq \f(2C × 1C,(1m)2) = 1.8 × 1010N, BC eivei

 eq \o((,F1) Ges  eq \o((,F2) Gi jwä C n‡Z AB Gi Dci AswKZ j‡¤^i wecix‡Z wµqv Ki‡e| Aciw`‡K C we›`y‡Z ¯’vwcZ 1C gv‡bi Ges 1gm f‡ii PvwR©Z e¯‘wUi IRb Dj­¤^ wb‡Pi w`‡K wµqv Ki‡e|

IR‡bi gvb, W = mg = 1 gm × 9.8ms(2 = 0.001kg × 9.8 ms(2

= 0.0098N

Zwor weKl©Y e‡ji jwä Ges IRb ci¯•i Amgvb gv‡bi Ges G‡`i w`KI ci¯•i wecixZ bq| myZivs C we›`yi Avavb 2C Gi cwie‡Z© 1C ¯’vcb Ki‡j C we›`ywU w¯’i _vK‡e bv|
eq \o((((,cÖkœ(22) 


[†gvnv¤§`cyi wcÖcv‡iUix ¯‹zj GÛ K‡jR, XvKv]

K.
Zwor wØ‡gi“ Kx?
1

L.
Acwievnx c`v‡_©i ga¨w`‡q Zwor cÖevwnZ nq bv †Kb? 
2

M. †kvjvi †MvjKØ‡qi ga¨eZ©x Kzj¤^ e‡ji cwigvY KZ n‡e? 
3

N.
`~iZ¡ GKB †i‡L Q †MvjKwU‡K P Gi Dj­¤^ eivei k~‡b¨ ¯’vcb Ki‡j †mwU mvg¨e¯’vq _vK‡e wKbv hvPvB Ki|
4

22 bs cÖ‡kœi DËi

eq \o((,K) `ywU mggv‡bi wecixZag©x Avavb KvQvKvwQ Ae¯’vb Ki‡j G‡`i‡K GK‡Î Zwor wØ‡gi“ e‡j| 

eq \o((,L) Zwor cÖevwnZ n‡Z n‡j Avavb evnK _vK‡Z n‡e, †hgb, gy³ B‡jKUªb ev †nvj| Acwievnx c`v‡_©i g‡a¨ gy³ B‡jKUªb ev †nvj _v‡K bv| ZvB Acwievnx c`v‡_©i ga¨w`‡q Zwor cÖevwnZ nq bv| 

eq \o((,M) †`Iqv Av‡Q, 
†MvjKØ‡qi Pv‡R©i gvb, qP = qQ = 6 ( 10(9C

G‡`i ga¨Kvi `~iZ¡, d = 2 ( 10(2m

Rvbv Av‡Q, Kzj‡¤^i aª“eK,  eq \f(1,4((0) = 9 ( 109Nm2C(2
†ei Ki‡Z n‡e, †MvjKØ‡qi ga¨eZ©x Kzj¤^xq ej, F = ? 

Avgiv Rvwb, F =  eq \f(1,4((0) \f(qPqQ,d2) 

= 9 ( 109Nm2C(2 (  eq \f((6 ( 10(9C)2,(2 ( 10(2m)2) 

= 810 ( 10(6N (Ans.)

eq \o((,N) †MvjKØ‡qi fi, m1 = m2 = 0.3 gm = 0.3 ( 10(3kg
†MvjKØ‡qi ga¨Kvi gnvKl©xq ej, F = G eq \f(m1m2,d2) 
= 6.673 ( 10(11Nm2kg(2 (  eq \f((0.3 ( 10(3kg)2,(2 ( 10(2m)2) 
= 1.5 ( 10(14N


†MvjKØ‡qi ga¨Kvi gnvKl©xq ej n‡jv AvKl©Y g~jK Ges G‡`i PvR© mgcÖK…wZi nIqvq Kzj¤^xq ej n‡jv weKl©Yg~jK| ZvB gnvk~‡b¨ (A_©vr Z…Zxq †Kv‡bv AwfKl© †¶‡Îi evB‡i) G‡`i‡K Gfv‡e ¯’vcb Kiv n‡j gnvKl©xq ej I Kzj¤^xq ej Amgvb nIqvq (1.5 ( 10(14N ( 810 ( 10(6N) Giv mvg¨ve¯’vq _vK‡e bv|

Avi hw` f‚c„‡ô G‡`i‡K Gfv‡e ¯’vcb Kiv nq Zvn‡j Kx NU‡e, †mUv GLb we‡k­lY Kwi|

Q †Mvj‡Ki IRb, W = mg = 0.3 ( 10(3kg ( 9.8ms(2 = 2.94 ( 10(3N.

( GgZve¯’vq Q †Mvj‡Ki Ici wb‡Pi w`‡K wµqviZ †gvU ej 

= Q †Mvj‡Ki IRb + Q †Mvj‡Ki Ici P †Mvj‡Ki gnvKl©xq Uvb 

= 2.94 ( 10(3N + 1.5 ( 10(14N ( 2.94 ( 10(3N 

(KviY 2.94 ( 10(3N >> 1.5 ( 10(14N)

Ges Q †Mvj‡Ki Ici Dj­¤^ Dc‡ii w`‡K wµqviZ ej


= 810 ( 10(6N
†h‡nZz 2.94 ( 10(3N ( 810 ( 10(6N

A_©vr, Q †Mvj‡Ki Ici wb‡Pi w`‡K ej ( Dc‡ii w`‡K ej

myZivs, c„w_ex c„‡ôi Ici ev wbKU P I Q †MvjKØq‡K ewY©Z Ae¯’vq ivLv n‡jI Q †MvjKwU mvg¨ve¯’vq _vK‡e bv|
eq \o((((,cÖkœ(23) wb‡æi wP‡Î ABC GKwU mgevû wÎfzR| hvi cÖ‡Z¨K evûi ˆ`N©¨ 2m|
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[DËiv nvB ¯‹zj GÛ K‡jR, XvKv]

K.
Zwor wØ‡gi“ Kv‡K e‡j?
1

L.
ZvcgvÎv evo‡j Zvgvi Zv‡ii cwievwnZv K‡g †Kb? 
2

M.
AB evûi †Kvb we›`y‡Z PvR© `ywUi cÖvej¨Ø‡qi gvb mgvb n‡e Zv wbY©q Ki|
3

N.
DÏxc‡K A I B we›`yi Pv‡R©i Rb¨ C we›`y‡Z jwä cÖve‡j¨i gvb I w`K MvwYwZKfv‡e †ei Ki|
4

23 bs cÖ‡kœi DËi

eq \o((,K) `yBwU mgcwigvY wKš‘ wecixZag©x we›`y PvR© ci¯ú‡ii Lye KvQvKvwQ _vK‡j GKwU Zwor wØ‡gi“ MwVZ nq| 

eq \o((,L) Zwor cwievnx‡Z eû msL¨K gy³ B‡jKUªb _v‡K| cwievn‡Ki `yB we›`yi g‡a¨ wefe cv_©K¨ m„wó n‡j gy³ B‡jKUªb¸‡jv Avš—tAvYweK ¯’v‡bi g‡a¨ w`‡q Pjvi mgq AYy cigvYyi mv‡_ msN‡l© wjß nq| d‡j cwievnx‡Z †iv‡ai m„wó nq| ZvcgvÎv e„w× Ki‡j AwZwi³ kw³ cvIqvq cwievn‡Ki AYy cigvYy¸‡jvi K¤úb †e‡o hvq| d‡j gy³ B‡jKUªb¸‡jvi mv‡_ G‡`i msNl© e„w× cvq| mv‡_ mv‡_ †ivaI evo‡Z _v‡K| 

Avevi, cwievwnZv, G =  eq \f(1,R)  mgxKiY Abymv‡i †iva evo‡j cwievwnZv K‡g hv‡e| 

eq \o((,M) †`Iqv Av‡Q,

cÖ‡Z¨K evûi ˆ`N©¨, a = 2m


A we›`y‡Z Pv‡R©i cwigvY, qA = + 2C


B we›`y‡Z Pv‡R©i cwigvY, qB = + 1C

awi, A we›`y n‡Z x m `~‡i PvR© `ywUi cÖvej¨Ø‡qi gvb mgvb|

myZivs, 


k. eq \f(qA,x2) = k  eq \f(qB,(2 ( x)2) 

ev,  eq \f(2,x2) =  eq \f(1,(2 ( x)2) 

ev, 8 ( 8x + 2x2 = x2

ev, x2 ( 8x + 8 = 0


ev, x =  eq \f(8 (\r(64 (32),2) 

= 1.17, ( 6.83 m

G‡¶‡Î 6.83m FbvÍK nIqvq GwU MÖnY‡hvM¨ bq, ZvB wb‡Y©q mgvavb, x = 1.17m|

A we›`y n‡Z 1.17 m `~‡i PvR© `ywUi cÖvej¨Ø‡qi gvb mgvb| (Ans.)
eq \o((,N) †`Iqv Av‡Q,

cÖwZ evûi ˆ`N©¨, a = 2m


A we›`y‡Z Pv‡R©i cwigvY, qA = 2C


B we›`y‡Z Pv‡R©i cwigvY, qB = 1C

GLb, 


A we›`yi Pv‡R©i `i“b C we›`y‡Z m„ó cÖvej¨,


FA = k. eq \f(qA,22) 

= 9 ( 109 (  eq \f(2,4) 
( EA = 4.5 (109 N/C

B we›`yi Pv‡R©i `i“b C we›`y‡Z m„ó cÖvej¨, 

EB = k  eq \f(qB,22) 
  = 9 ( 109 (  eq \f(1,4) 

= 2.25 ( 109 N/C

( jwä cÖvej¨, E =  eq \r(EA2 + EB2 + 2EAEBcos() 

=  eq {(4.5 ( 109)2 + (2.25 ( 109)2+ 2 ( 4.5 ( 109 (
 
2.25 ( 109 ( cos60}  eq \s\up5(\f(1,2)) 

= 5.95 ( 109N/C

awi, jwä cÖvej¨ E, EB Gi w`‡Ki mv‡_ ( †KvY ˆZwi K‡i|

AZGe tan ( =  eq \f(EA sin 60(, EB + EA cos 60() 
ev, tan ( =  eq \f(4.5 ( 109 ( sin 60(,2.25(109 + 4.5(109 cos 60() 
( ( = 40.89( (Ans.)

eq \o((((,cÖkœ(24) weÁv‡bi QvÎ AjK GKwU B‡jKUªb I †cÖvU‡bi g‡a¨ Kzj¤^ ej wbY©q Ki‡jv| Aci w`‡K Aj‡Ki eÜy SjK B‡jKUªb I †cÖvU‡bi g‡a¨ gnvKl© ej wbY©q K‡i `vwe Ki‡jv Kzj¤^ e‡ji †P‡q gnvKl© e‡ji gvb †ewk n‡e| [B‡jKUªb I †cÖvU‡bi ga¨eZ©x `~iZ¡ 4 ( 10(15m; †cÖvU‡bi fi 1.67 ( 10(27kg Ges G = 6.673 ( 109Nm2kg(2]
[`wbqv K‡jR, XvKv]

K.
Aa©Rxeb Kv‡K e‡j?
1

L.
Bqs-Gi wØ-wPi cix¶vq e¨en„Z `ywU wP‡ii GKwU eÜ K‡i w`‡j c`©vq †Wvivi Kxiƒc cwieZ©b †`Lv hv‡e?
2

M.
DÏxc‡Ki Z_¨ †_‡K gnvKl© e‡ji gvb wbY©q Ki|
3

N.
Aj‡Ki eÜy Sj‡Ki `vwe mwVK wQ‡jv wK-bv? MvwYwZK hyw³ `vI|
4

24 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv †ZRw¯µq c`v‡_©i cÖviw¤¢K ev Dcw¯’Z A¶Z cigvYy¸‡jvi A‡a©K cwigvY ¶q n‡Z †h mgq jv‡M Zv‡K H c`v‡_©i Aa©vqy ev Aa©Rxeb e‡j|  

eq \o((,L) Bqs-Gi wØwPi cix¶vq e¨en„Z `ywU wP‡ii GKwU eÜ K‡i w`‡j ZLb e¨wZPv‡ii e`‡j AceZ©b m„wó n‡e| GwU n‡e GKK wP‡ii `i“b AcZ©b| e¨wZPv‡ii †¶‡Î hw`I D¾¡jI AÜKvi †Wviv¸‡jvi cÖ¯’ mgvb wQj, wKš‘ AceZ©‡b D¾¡j I AÜKvi †Wviv¸‡jvi cÖ¯’ mgvb n‡e bv| †K›`ªxq D¾¡j †WvivwU me‡P‡q cyi“ n‡e| 

eq \o((,M) †`Iqv Av‡Q,

`yiZ¡, d = 4 ( 10(15m


†cÖvU‡bi fi, mp = 1.67 ( 10(27kg


B‡jKUª‡bi fi, me = 9.31 ( 10(31kg


gnvKl©xh aª“eK, G = 6.673 ( 10(11Nm2kg(2
Avgiv Rvwb,


gnvKl©xq ej, FG = G eq \f(m1m2,d2) 

= 6.673 (10(11 (  eq \f(1.67 ( 10(27 ( 9.31 ( 10(31,(4 ( 10(15)2) 
( FG = 6.48 ( 10(39N (Ans.)
eq \o((,N) Avgiv Rvwb,


†cÖvU‡bi PvR©, qP = 1.6 ( 10(19C

B‡jKUª‡bi PvR©, qe = ( 1.6 ( 10(19C
†`Iqv Av‡Q,

`yiZ¡, d = 4 ( 10(15m

myZivs wecixZ ag©x PvR©Ø‡qi ga¨eZ©x AvKl©Yag©x 

Kzj¤^ ej, Fc = 9 ( 109  eq \f(qpqe,d2) 

= 9 ( 109  eq \f((1.6 ( 10(19) ( (1.6 ( 10(19),(4 ( 10(15)2) 

= 14.4 N >> 6.48 ( 10(39N (=FG) 

AZGe, Sj‡Ki `vwe mwVK bq|  

eq \o((((,cÖkœ(25) 
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[Wv. gvneyeyi ingvb †gvj­v K‡jR, XvKv]

K.
Zwor wØ‡gi“ Kx? 
1

L.
mgwefe Z‡j Zwor cÖevwnZ n‡Z cv‡i bv †Kb? 
2

M.
PvR© `ywUi ms‡hvM †iLvi ga¨we›`y‡Z Zwor cÖvej¨ wbY©q Ki|
3

N.
B we›`yi Avavb‡K ga¨we›`y‡Z Avb‡Z KZ KvR Ki‡Z n‡e e‡j Zzwg g‡b Ki? MvwYwZKfv‡e we‡k­lY Ki|
4

25 bs cÖ‡kœi DËi

eq \o((,K) GK †Rvov mgvb I wecixZag©x we›`y Avavb ci¯úi n‡Z Aí `~i‡Z¡ Aew¯’Z _vK‡j Zv‡`i‡K GK‡Î Zwor wØ‡gi“ e‡j| 

eq \o((,L) †Kv‡bv Zj hw` Giƒc nq †h, Zvi me©Î wefe mgvb Z‡e H Zj‡K mgwefe Zj e‡j|
†h‡nZz GKwU mgwefe Z‡ji †h †Kv‡bv `yBwU we›`yi wefe mgvb, d‡j H Z‡ji †h †Kv‡bv `yB we›`yi wefe cv_©K¨ k~b¨| A_©vr †Kv‡bv Avavb‡K mgwefe Z‡ji †h †Kv‡bv GK we›`y n‡Z Ab¨ we›`y‡Z wb‡Z †Kv‡bv Kv‡Ri cÖ‡qvRb nq bv|
Avevi †Kv‡bv Z‡j GK we›`y †_‡K Ab¨ we›`y‡Z Zwor cÖevwnZ nIqvi c~e©kZ© n‡”Q wefe cv_©K¨ Ges D”P wefe we›`y †_‡K wbæ wef‡ei we›`y‡Z Zwor cÖevwnZ nq Df‡qi wefe cv_©K¨ k~b¨ Kivi D‡Ï‡k¨| wKš‘ mgwefe Z‡j wefe cv_©K¨ k~b¨B _v‡K ZvB G‡Z †Kv‡bv Zwor cÖevwnZ nq bv|  

eq \o((,M) 

	GLb,

q1 Pv‡R©i Rb¨ C we›`y‡Z cÖvej¨ E1 n‡j,

E1 =  eq \f(1,4((0) \f(q1,r2) 
= 9 ( 109 (  eq \f(9 ( 10(6,(0.05)2) 
= 32.4 ( 106 NC(1

	GLv‡b,

A we›`y‡Z PvR©, q1 = 9 ( 10(6C

B we›`y‡Z PvR©, q2 = 6 ( 10(6C

A I B we›`yi ga¨eZ©x `~iZ¡, d = 10 cm = 0.1 m

( Dfq PvR© n‡Z G‡`i ms‡hvM 
†iLvi ga¨we›`y C Gi `~iZ¡, r =  eq \f(d,2) =  eq \f(0.1m,2) 
= 0.05 m

Ges  eq \f(1,4((0) = 9 ( 109Nm2C(2


q2 Pv‡R©i Rb¨ C we›`y‡Z cÖvej¨ E2 n‡j,


E2 =  eq \f(1,4((0) \f(q2,r2)  


= 9 ( 109 (  eq \f(6 ( 10(6,(0.05)2) 
= 21.6 ( 106 NC(1
†h‡nZz PvR©Øq mgag©x, d‡j C we›`y‡Z jwä cÖvej¨, 

E = E1 ( E2 = 32.4 ( 106 NC(1( 21.6 ( 106 NC(110.8 ( 106 NC(1 ; hvi w`K q1 n‡Z q2 Pv‡R©i w`‡K|

eq \o((,N) 
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GLv‡b, A we›`yi PvR©, q1 = 9 ( 10(6C


Ges B we›`yi PvR©, q2 = 6 ( 10(6C


A n‡Z B we›`yi `yiZ¡, d = 0.1 m

A I B Dfq we›`y n‡Z G‡`i ms‡hvM †iLvi ga¨we›`yi `~iZ¡, r = 0.05 m

GLb, A we›`y‡Z Aew¯’Z q1 Pv‡R©i `i“b Zwor‡¶‡Î B we›`y‡Z wefe,


VB =  eq \f(1,4((0) \f(q1,d) = 9 ( 109 (  eq \f(9 ( 10(6,0.1) 

= 8.1 ( 105V

Ges C we›`y‡Z wefe, 


VC =  eq \f(1,4((0) \f(q1,r) = 9 ( 109 (  eq \f(9 ( 10(6,0.05) 

= 1.62 ( 106V

( B we›`yi Avavb‡K C we›`y‡Z Avb‡Z K…ZKvR


VBC = q2(VC ( VB)


= 6 ( 10(6C(1.62 ( 106 ( 8.1 ( 105)V


= 4.86 J

A_©vr, B we›`yi Avavb‡K ga¨ we›`y‡Z Avb‡Z evwn¨K ej Øviv 4.86J KvR Ki‡Z n‡e| 

eq \o((((,cÖkœ(26) ˆe`y¨wZK cvLvq 3 (F Ges 1HP ¶gZvi cvwbi cv‡¤ú 10.5 (F gv‡bi GKwU aviK `iKvi| 0.05mm cyi“Z¡ Ges 3.5 civ‰e`y¨wZK aª“e‡Ki KvMR e¨envi K‡i cvLvi Rb¨ GKwU aviK ˆZix Kiv n‡jv| GKRb wg¯¿x Rvbv‡jb 5wU cvLvi aviK e¨envi K‡i cvwbi cv¤úwU Pvjv‡bv hv‡e|
[K¨vgweªqvb K‡jR, XvKv]

K.
Zwo”PvjK ej Kv‡K e‡j?
1

L.
PvwR©Z cwievnx †Mvj‡Ki wfZ‡i †Kv‡bv ej‡iLv _v‡K bv †Kb? 
2

M. ˆe`y¨wZK cvLvq e¨en„Z avi‡Ki cÖwZwU cv‡Zi †¶Îdj wbY©q Ki|
3

N.
wgw¯¿i K_vi h_v_©Zv we‡k­lY Ki|
4

26 bs cÖ‡kœi DËi

eq \o((,K) GK Kzj¤^ Avavb‡K eZ©bxi †Kv‡bv we›`y n‡Z Zwor Drmmn mgMÖ eZ©bx Nywi‡q cybivq H we›`y‡Z Avb‡Z †h  cwigvY KvR Ki‡Z nq, Zv‡K H Zwor Dr‡mi Zwo”PvjK ej e‡j| 

eq \o((,L) †Kv‡bv cwievnx †Mvj‡K wKQz cwigvY PvR© †`qv n‡j mgag©x PvR©¸‡jvi g‡a¨ weKl©‡Yi `i“b Giv ci¯úi n‡Z h_vm¤¢e `~‡i m‡i hvq Ges †Mvj‡Ki c„‡ô Ae¯’vb K‡i| PvwR©Z †Mvj‡Ki Af¨š—‡i †Kv‡bv PvR© bv _vKvq Af¨š—‡ii mKj we›`yi wefe mgvb nq, G wef‡ei gvb  eq \f(1,4((0) \f(q,r) , A_©vr, c„‡ôi wef‡ei mgvb| PvwR©Z †Mvj‡Ki Af¨š—‡i †h‡Kv‡bv `ywU we›`yi ga¨eZ©x AÂ‡j Zwor cÖvej¨ E Ges we›`yØ‡qi `~iZ¡ d n‡j GB `yB we›`yi ga¨Kvi wefe cv_©K¨ = V1 ( V2 = E ( d; wKš‘ V1 = V2 nIqvq E ( d = V1 ( V1 = 0, myZivs E =  eq \f(0,d) = 0; A_©vr PvwR©Z †Mvj‡Ki Af¨š—‡i †Kv‡bv PvR© bv _vKvq Af¨š—‡ii mKj we›`y‡Z wefe mgvb, G Kvi‡YB PvwR©Z cwievnx †Mvj‡Ki wfZ‡i Zwor cÖvej¨ k~b¨ nq Ges †Kv‡bv ej‡iLv _v‡K bv|  
eq \o((,M) †`Iqv Av‡Q,


‰e`y¨wZK cvLvq e¨en„Z cÖwZwU avi‡Ki aviKZ¡, C = 3(F = 3 ( 10(6F

cvZØ‡qi ga¨Kvi `~iZ¡, d = 0.05 mm = 0.05 ( 10(3m

cvZØ‡qi gv‡Si gva¨‡gi (KvMR) civ‰e`y¨wZK aª“eK, k = 3.5
†ei Ki‡Z n‡e, avi‡Ki cÖwZwU cv‡Zi †¶Îdj, A = ? 

Avgiv Rvwb, C =  eq \f((A,d) =  eq \f((0kA,d) 

( A =  eq \f(Cd,(0k) =  eq \f(3 ( 10(6F ( 0.05 ( 10(3m,8.854 ( 10(12Nm2C(2 ( 3.5) 

 = 4.84m2 (Ans.) 

eq \o((,N) cv‡¤úi Rb¨ cÖ‡qvRbxq avi‡Ki aviKZ¡, C = 10.5(F

GLb Avgiv MvwYwZK we‡k­lY K‡i †`L‡ev, 3(F gv‡bi 

5wU avi‡Ki †h‡Kv‡bv GKwU wbw`©ó mgev‡qi Zzj¨‡ivaKZ¡ 10.5(F nq wKbv|

avi‡Ki wb‡æv³ mgevqwU ch©‡e¶Y Kwi|


GLv‡b, C1 = C2 = C3 = C4 = C5 = 3(F

C1 I C2 †kÖwY‡Z hy³ _vKvq G‡`i Zzj¨ aviKZ¡ Cs n‡j,

 eq \f(1,Cs)  =  eq \f(1,C1) +  eq \f(1,C2)  =  eq \f(1,3(F) +  eq \f(1,3(F)  =  eq \f(1 + 1,3(F) =  eq \f(2,3(F) 

( Cs =  eq \f(3(F,2) = 1.5 (F

Cs, C3, C4, C5 mgvš—iv‡j hy³ _vKvq wP‡Îi mgev‡qi Zzj¨ aviKZ¡, 
Cp = Cs + C3 + C4 + C5 = 1.5(F+ 3(F + 3(F = 10.5(F

hv cv‡¤úi avi‡Ki aviKZ¡| myZivs, 5wU cvLvi aviK e¨envi K‡i cvwbi cv¤úwU Pvjv‡bv m¤¢e| A_©vr, wg¯¿xi K_v h_v_©| 
eq \o((((,cÖkœ(27) 
[wSbvB`n K¨v‡WU K‡jR]
K.
Zwor †¶Î cÖve‡j¨i msÁv `vI|
1

L.
Pv‡R©i cÖevn wef‡ei Ici wbf©i K‡i, Pv‡R©i cwigv‡Yi Ici bqÑ e¨vL¨v `vI|
2

M.
O we›`y‡Z Zwor wefe wbY©q Ki|
3

N.
hw` Q1 = ( 3.7 ( 10(9C, O we›`y‡Z wefe k~b¨ n‡eÑ MvwYwZKfv‡e hvPvB Ki|
4

27 bs cÖ‡kœi DËi

eq \o((,K) Zwor †¶‡Îi †Kv‡bv we›`y‡Z GKK Avavb ev Pv‡R©i Dci wµqvkxj ej‡K Zwor †¶Î cÖvej¨ ejv nq|  

eq \o((,L) D”P wef‡ei cwievnK †_‡K wbæ wef‡ei cwievn‡K Pv‡R©i ¯’vbvš—i N‡U, KviY D”P wef‡ei cwievn‡K abvÍK Pv‡R©i NbZ¡ †ewk, A_ev FYvÍK Pv‡R©i NbZ¡ Kg| ZvB Pv‡R©i cÖevn wef‡ei Ici wbf©i K‡i| Pv‡R©i cwigv‡Yi Ici bq| 

eq \o((,M) †`Iqv Av‡Q,

Q1 = 1.75 ( 10(9C


Q2 = 1.6 ( 10(9C


Q3 = 1.95  ( 10(9C


Q1 n‡Z O we›`yi `yiZ¡, d1 = 2m


Q2 n‡Z O we›`yi `yiZ¡, d2 = 1m


Q3 n‡Z O we›`yi `yiZ¡, d3 = 3m

Avgiv Rvwb,


wefe, V = k eq \f(Q,d) 

Q1 Pv‡R©i Rb¨ wefe, V1 = k eq \f(Q1,d1) 


= 9 ( 109 (  eq \f(1.75 ( 10(9,2) 


( V1 = 7.875 V


Q2 Pv‡R©i Rb¨ wefe, V2 = k eq \f(Q2,d2) 


= 9 ( 109 (  eq \f(1.76 ( 10(9,2) 


( V2 = 14.4 V


Q3 Pv‡R©i Rb¨ wefe, V3 = k eq \f(Q3,d3) 


= 9 ( 109 (  eq \f(1.95 ( 10(9,3) 


( V3 = 5.85 V
†gvU wefe, V = V1 + V2 + V3 


= (7.875 + 14.4 + 5.85)V


= 28.125 V (Ans.)

eq \o((,N) †`Iqv Av‡Q,

Q1 = (3.7 ( 10(9C


Q2 = 1.6 ( 10(9C


Q3 = 1.95  ( 10(9C


Q1 PvR© n‡Z O we›`yi `yiZ¡, d1 = 2m


Q2 PvR© n‡Z O we›`yi `yiZ¡, d2 = 1m


Q3 PvR© n‡Z O we›`yi `yiZ¡, d3 = 3m

Avgiv Rvwb,


wefe, V = k eq \f(Q,d) 

Q1 Pv‡R©i Rb¨ wefe, V1 = k eq \f(Q1,d1) 


= 9 ( 109 (  eq \f((3.7 ( 10(9,2) 


( V1 = ( 16.65 V


Q2 Pv‡R©i Rb¨ wefe, V2 = k eq \f(Q2,d2) 


= 9 ( 109 (  eq \f(1.6 ( 10(9,1) 


( V2 = 14.4 V


Q3 Pv‡R©i Rb¨ wefe, V3 = k eq \f(Q3,d3) 


= 9 ( 109 (  eq \f(1.95 ( 10(9,3) 


( V3 = 5.85 V
†gvU wefe, V = V1 + V2 + V3 


= ( 16.65 + 14.4 + 5.85


= 3.6 V ( 0V
myZivs, O we›`y‡Z wefe k~b¨ bq| 

eq \o((((,cÖkœ(28) Rbve Kwig mgfv‡e PvwR©Z GKB cwievnx c`v‡_©i 106 wU PvwR©Z we›`y Avavb‡K GKwÎZ Ki‡jb| hv‡`i cÖ‡Z¨KwUi e¨vmva© 1mm Ges Pv‡R©i cwigvY + 4.8 ( 10(16coul|

[ivRkvnx miKvwi wmwU K‡jR, ivRkvnx]

K.
cwievnx c`v_© Kv‡K e‡j?
1

L.
PvR© ej‡Z Kx eyS?
2

M.
cÖ‡Z¨K we›`y PvwR©Z e¯‘i c„‡ôi wefe KZ? 
3

N.
GKwÎZ e¯‘i c„‡ôi wefe I cÖ‡Z¨K we›`y PvwR©Z e¯‘i c„‡ôi wefe Gi GKwU Zzjbvg~jK Av‡jvPbv Ki|
4

28 bs cÖ‡kœi DËi

eq \o((,K) †h mKj c`v‡_©i ga¨w`‡q we`y¨r ev Zvc mn‡R  cwievwnZ n‡Z cv‡i Zv‡K H mswk­ó kw³i Rb¨ cwievnx c`v_© e‡j| 

eq \o((,L) PvR© n‡jv cigvYy MVbKvix KYvmg~‡ni (B‡jKUªb, †cÖvUb, cwRUªb) †gŠwjK I ˆewkó¨g~jK ag©| B‡jKUª‡bi PvR©‡K GKK FYvÍK Ges †cÖvUb I cwRUª‡bi PvR©‡K GKK abvÍK PvR© wn‡m‡e we‡ePbv Kiv nq|

¯^vfvweK Ae¯’vq GKwU c`v‡_©i UzKivq B‡jKUªb I †cÖvUb msL¨v mgvb _v‡K weavq GwU †gv‡Ui Ici PvR© wbi‡c¶ _v‡K| Z‡e Ab¨ †Kv‡bv e¯‘i mv‡_ Nl©Y ev Ab¨ †Kv‡bv †fŠZ cÖwµqvq UzKivwU wKQz msL¨K B‡jKUªb nviv‡j ev evB‡i †_‡K wKQz msL¨K B‡jKUªb jvf Ki‡j ZLb UzKivwU‡Z †cÖvUb msL¨v Ges B‡jKUªb msL¨v mgvb nq bv weavq UzKivwU †gv‡Ui Ici PvR© wbi‡c¶ nq bv|  

eq \o((,M) †`Iqv Av‡Q,

cÖwZwU †duvUvq Pv‡R©i cwigvY, q = + 4.8 ( 10(16C


Ges e¨vmva©, r = 1mm = 10(3m

Rvbv Av‡Q, Kzj‡¤^i aª“eK, C =   eq \f(1,4((0)  = 9 ( 109Nm2C(2
†ei Ki‡Z n‡e, cÖwZwU †duvUvi wefe, V = ? 

Avgiv Rvwb, V =  eq \f(1,4((0) \f(q,r) = 9 ( 109Nm2C(2 (  eq \f(4.8 ( 10(16C, 10(3m) 

= 4.32 ( 10(3 volt (Ans.)  
eq \o((,N) DÏxcKg‡Z, ¶z`ª †duvUvi msL¨v, N = 106
e„nr †duvUvi Pv‡R©i cwigvY Q = 106q


= 106 ( 4.8 ( 10(16C = 4.8 ( 10(10C

e„nr †duvUvi e¨vmva©  R n‡j,   eq \f(4,3) (R3 = N eq \f(4,3) (r3

ev, R = r eq \r(3,N) = 10(3m (  eq \r(3,106) = 10(1m = 0.1m

( e„nr †duvUvq c„‡ôi wefe, V( =  eq \f(1,4((0) \f(Q,R) 

= 9 ( 109Nm2C(2 (  eq \f(4.8 ( 10(10C,0.1m) 

= 43.2 volt

myZivs, GKwÎZ e¯‘i c„‡ôi wefe I cÖ‡Z¨KwU we›`y PvwR©Z e¯‘i c„‡ôi wef‡ei AbycvZ =  eq \f(V(,V) =  eq \f(43.2 volt,4.32 ( 10(3volt) 

= 10000 = 104
j¶¨ Kwi, 104 = 10 eq \s\up6(6 ( \f(2,3))  = (106) eq \s\up6(\f(2,3)) = N eq \s\up6(\f(2,3)) 

      = (¶z`ª †dvUvi msL¨v) 

eq \o((((,cÖkœ(29) `ywU mgvš—ivj avZe cv‡Zi ga¨eZ©x `~iZ¡ 10 cm. G‡`i ga¨Kvi wefe cv_©K¨ 20 volt. 6 mg. f‡ii GKwU ¶z`ª ej‡K Dci n‡Z GKwU Zv‡ii gva¨‡g Szjv‡bv n‡q‡Q| ejwU‡Z 10(C Gi PvR© i‡q‡Q|
[evsjv‡`k †bŠevwnbx K‡jR, PÆMÖvg]

K.
civ‰e`y¨wZK aª“eK Kv‡K e‡j?
1

L.
GKwU abvÍK Avavb +Q GKwU we›`y‡Z ivLv Av‡Q| H we›`y‡K †K›`ª K‡i r e¨vmv‡a©i e„Ë c‡_ GKwU abvÍK Avavb Nywi‡q Avb‡j K…Z KvR n‡e k~b¨Ñ e¨vL¨v Ki|
2

M.
hLb ejwU‡Z 10(C PvR© _v‡K ZLb Zv‡i KZ Uvb wµqv K‡i?
3

N.
hw` ejwU‡Z + 10(C Gi PvR© _v‡K ZLb mvg¨ve¨¯’v n‡Z 30( †Kv‡Y miv‡bv n‡jv ZLb myZvi Uv‡b †Kvbiƒc cwieZ©b n‡e wKbv we‡k­lY Ki|
4

29 bs cÖ‡kœi DËi

eq \o((,K) `ywU we›`y Pv‡R©i g‡a¨ wbw`©ó `~i‡Z¡ k~b¨¯’v‡b wµqvkxj ej I H `yB Pv‡R©i g‡a¨ GKB `~i‡Z¡ Ab¨ †Kv‡bv gva¨‡g wµqvkxj e‡ji AbycvZ‡K wØZxq gva¨‡gi civ ˆe`y¨wZK aª“eK e‡j|  

eq \o((,L) awi, GKwU abvÍK Avavb +Q GKwU we›`y‡Z ivLv Av‡Q| H we›`y‡K †K›`ª K‡i r e¨vmv‡a©i e„Ëc‡_ GKwU abvÍK Avavb‡K Nywi‡q Avb‡j K…ZKvR k~b¨ n‡e, KviY cÖwZwU Ae¯’v‡b  †hgb, A, B, C, D, ........ BZ¨vw`) Zwor e‡ji ( eq \o((,F)) w`K n‡e e„‡Ëi †K›`ª n‡Z e¨vmva© eivei evB‡ii w`‡K Ges PvR©wUi ¶z`ªvwZ¶z`ª miY¸‡jv ((s) NU‡e e„‡Ëi ¯úk©K eivei| A_©vr cÖwZwU gyn~‡Z© ej I mi‡Yi ga¨Kvi †KvY, ( = 90( d‡j cÖwZwU gyn~‡Z© H Zworej KZ…©K K…ZKvR n‡e, (W = eq \o((,F).( eq \o((,s) = F(scos90( = 0. Gfv‡e m¤ú~Y© e„Ëc_ Nywi‡q Avb‡jI D³ Zworej Øviv K…ZKvR n‡e 0.

[image: image6.png]



eq \o((,M) †`Iqv Av‡Q,

mgvš—ivj cvZavi‡Ki cvZØ‡qi gv‡S `~iZ¡, d = 10 cm


= 0.1 m 

Ges wefe cv_©K¨, V = 20 volt


( cvZØ‡qi gv‡S Zwor cÖvej¨, E =  eq \f(V,d) =  eq \f(20 volt,0.1m) 

= 200 Vm(1 = 200 NC(1
Pv‡R©i gvb, q = 10(C = 10 ( 10(6C

( Pv‡R©i Ici wµqvkxj Zwor ej, 

F = qE = 10 ( 10(6C ( 200 NC(1

= 2 ( 10(3N

PvwR©Z ejwUi IRb, W = mg = 6mg ( 9.8ms(2 = 6 ( 10(6kg ( 9.8ms(2 = 5.88 ( 10(5N

j¶¨ Kwi, 2 ( 10(3N >> 5.88 ( 10(5N

myZivs Zwor e‡ji w`K Dc‡ii w`‡K n‡j PvwR©Z ejwU KL‡bvB mvg¨ve¯’vq _vK‡Zv bv| Gi gv‡b n‡jv, Zwore‡ji w`K Dj­¤^ wbP eivei| 

Zvn‡j myZvi Uvb, T = W + F = 5.88 ( 10(5N + 2 ( 10(3N


= 2.0588 ( 10(3N (Ans.)

eq \o((,N) g‡b Kwi, PvwR©Z ejwU‡K

Abyf‚wgK eivei P gv‡bi ej cÖ‡qvM K‡i mvg¨ve¯’vb †_‡K 30( †Kv‡Y miv‡bv n‡jv| P Gi j¤^ w`‡K A_©vr Dj­¤^ wb‡Pi w`‡K ej mg~n‡K wewk­ó K‡i cvB,


W + F + Tcos(180( ( 30() = 0


ev, W + F ( T eq \f(\r(3),2) = 0


ev, T eq \f(\r(3),2) = W + F


( T =  eq \f(2,\r(3)) (W + F) =  eq \f(2,\r(3)) (2.0588 ( 10(3N)


= 2.3773 ( 10(3N


j¶¨ Kwi, c~‡e© myZvi Uvb wQ‡jv 2.0588 ( 10(3N


GLv‡b, 2.3773 ( 10(3N ( 2.0588 ( 10(3N


Ges 2.3773 ( 10(3N > 2.0588 ( 10(3N

myZivs, ejwU‡Z hw` + 10(C Gi PvR© _v‡K ZLb mvg¨ve¯’vb n‡Z 30( †Kv‡Y miv‡bv n‡j myZvi Uvb e„w× cv‡e| 

eq \o((((,cÖkœ(30) GKvwaK aviK‡K GK‡Î e¨envi Kiv‡K avi‡Ki mgevq e‡j| mshy³ aviK¸‡jv GK‡Î GKwU avi‡Ki b¨vq wµqv K‡i| avi‡Ki mgevq `yB cÖKvi : †kÖwY mgevq (Series combination) Ges mgvš—ivj mgevq (Parallel Combination)| †Kv‡bv `yÕwU aviK‡K mgvš—ivj I †kÖwY‡Z hy³ Ki‡j G‡`i Zzj¨ aviKZ¡ h_vµ‡g 9(F I 2(F nq|
[gZje wWMÖx K‡jR, Puv`cyi]
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K.
mv›U Kx?
1

L.
Kvk©‡di m~Î `yÕwU wee„Z Ki|
2

M.
DÏxc‡Ki aviKmg~‡ni wP‡Îi mgev‡qi Rb¨ Zzj¨ aviKZ¡ wbY©q Ki|
3

N.
DÏxc‡Ki D‡j­wLZ mgvš—ivj I †kÖwY‡Z Zzj¨ aviK‡Z¡i gvb †_‡K aviK `yÕwUi aviKZ¡ wbY©q Ki|
4

30 bs cÖ‡kœi DËi

eq \o((,K) †Kvb †iva ev ˆe`y¨wZK DcKi‡Yi ga¨ w`‡q hv‡Z AwZwi³ Zwor cÖevn †h‡Z bv cv‡i †m D‡Ï‡k¨ Gi mv‡_ mgvš—iv‡j †h ¯^ígv‡bi †iva hy³ Kiv nq Zv‡K mv›U e‡j| 

eq \o((,L) Kvk©‡di m~Î :
cÖ_g m~Î : Zwor eZ©bxi †Kvb ms‡hvM we›`y‡Z wgwjZ cÖevn¸‡jvi exRMvwYwZK mgwó k~b¨ nq|

wØZxq m~Î : †Kvb Ave× Zwor eZ©bxi wewfbœ Ask ¸‡jvi †iva Ges Zv‡`i Avbylw½K cÖev‡ni ¸Yd‡ji exRMvwYwZK mgwó H eZ©bxi Aš—fz©³ †gvU Zwo”PvjK kw³i mgvb|  

eq \o((,M) GLv‡b, C1 I C2 aviKØ‡qi Zzj¨ aviKZ¡ Cp n‡j, 


CP = C1 + C2

= 10 (F + 5(F


= 15 (F

GLb, C3 I Cp aviKØ‡qi Z‚j¨ aviKZ¡ Cs n‡j,


 eq \f(1,Cs) =  eq \f(1,C3)  +  eq \f(1,Cp) 

Cs =  eq \b\bc\((\f(1,4(F) + \f(1,15(F))(1

= 3.16 (F (Ans.)  

eq \o((,N) g‡bKwi,


aviKØ‡qi aviKZ¡ h_vµ‡g C1 I C2
Zvn‡j,


Cp = C1 + C2 = 9(F [mgvš—ivj mgevq]


( C1 + C2 = 9(F ................. (i)


ev, C1= 9(F ( C2 ................ (ii)

Avevi, 


 eq \f(1,Cs)  =  eq \f(1,C1) + \f(1,C2) 

ev, Cs =  eq \b\bc\((\f(1,C1) + \f(1,C2))(1 = 2(F   [†kÖwY mgevq] 

ev,   eq \f(1,C1) + \f(1,C2) =  eq \f(1,2(F) 

ev,  eq \f(C2 + C1,C1C2)  =  eq \f(1,2(F) 

ev,  eq \f(9(F,C1C2)  =  eq \f(1,2(F) [(i)bs mgxKiY †_‡K]


ev, C1C2 = 18(F


ev, C1 =  eq \f(18(F,C2) 

ev, 9(F ( C2 =  eq \f(18(F,C2) 

ev, C22 ( 9C2 + 18 = 0


ev, C22 ( 6C2 ( 3C2 + 18 = 0


ev, (C2 ( 6)C2 ( 3(C2 ( 6) = 0


ev, (C2 ( 6)(C2 ( 3) = 0

( C2 = 6(F A_ev, C2 = 3(F

Zvn‡j, C1 Gi gvb 3(F A_ev, 6(F

( aviKØq 6(F I 3(F (Ans.) 
eq \o((((,cÖkœ(31) 
[image: image8.png]—400 C.
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[cywjk jvBÝ ¯‹zj GÛ K‡jR, iscyi]

K.
Av‡cw¶K †iva Kv‡K e‡j?
1

L.
A¨vjywgwbqv‡gi †iv‡ai ZvcgvÎv ¸YvsK 3.9 ( 10(1((C)(1 ej‡Z Kx †evS? 
2

M.
†Kv_vq cÖvej¨Ø‡qi gvb mgvb n‡e? 
3

N.
`~iZ¡‡K ABCD eM©‡¶‡Îi cwimxgvi cwieZ©b K‡i ( 100C PvR©‡K A I C †KvYvq Ges + 100C PvR©‡K B I D †KvYvq ¯’vcb Ki‡j †K‡›`ª wefe I cÖvej¨ k~b¨ n‡e KxbvÑ gZvgZ `vI| 
4

31 bs cÖ‡kœi DËi

eq \o((,K) wbw`©ó ZvcgvÎvq GKK ˆ`N©¨ Ges GKK cÖ¯’‡”Q‡`i †¶Îdj wewkó Zv‡ii †iva‡K Zvi Av‡cw¶K †iva e‡j| 

eq \o((,L) A¨vjywgwbqv‡gi †iv‡ai ZvcgvÎv ¸YvsK 3.9 ( 10(1((C)(1 ej‡Z eySvq, 0(C ZvcgvÎvq we`¨gvb A¨vjywgwbqv‡gi 1( †iv‡ai GKwU L‡Ûi ZvcgvÎv 1(C e„w× Ki‡j Gi †iva 3.9 ( 10(1( cwigvY e„w× cv‡e|  

eq \o((,M) †`Iqv Av‡Q, PvR©Ø‡qi gvb q1 = 100C, q2 = 100 C

G‡`i ga¨Kvi `~iZ¡, d = 4m

g‡b Kwi, q1 PvR© n‡Z x `~i‡Z¡ cÖvej¨Ø‡qi gvb mgvb n‡e,

D³ we›`y‡Z q1 Pv‡R©i `i“b Zwor cÖevj¨ , E1 =  eq \f(1,4((0) \f(q1,x2) 
Ges q2           Pv‡R©i `i“b Zwor cÖevj¨ E2  =  eq \f(1,4((0) \f(q2,(d (x)2) 
kZ©g‡Z, (E1( = (E2( ev,  eq \f(1,4((0) \f((q1(,x2) =   eq \f(1,4((0) \f((q2(,(d (x)2) 
ev,  eq \f(100C,x2) =  eq \f(100C,(d ( x)2)  ev,  eq \b\bc\((\f(d ( x,x))2 = 1 ev,  eq \f(d ( x,x) = 1

ev, d ( x = x ( x =  eq \f(d,2)  =  eq \f(4m,2) = 2m

myZivs, cÖwZwU PvR© n‡Z 2m `~‡ii we›`y‡Z cÖvej¨Ø‡qi gvb mgvb n‡e| (Ans.)
eq \o((,N) †`Iqv Av‡Q,

PvR©¸‡jvi gvb


q1 = q3 = ( 100 C Ges


q2 = q4 = + 100 C

cÖwZwU kxl©we›`y n‡Z †K‡›`ªi `~iZ¡,
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r =  eq \f(4m,\r(2))  = 2 eq \r(2) m

( †K‡›`ª (O) we›`y‡Z †gvU wefe, V = V1 + V2 + V3 + V4

=  eq \f(1,4((0) \f(q1,r) +  eq \f(1,4((0) \f(q2,r) +  eq \f(1,4((0) \f(q3,r) +  eq \f(1,4((0) \f(q4,r) 

=  eq \f(1,4((0r) (q1 + q2 + q3 + q4)


=  eq \f(9 ( 109Nm2C(2,2\r(2)m) ((100C + 100 C ( 100 C + 100 C) = 0

E = eq \f(1,4((0) \f(q,r2)  m~Îvbymv‡i †K‡›`ª (O) we›`y‡Z q1 I q3 Pv‡R©i `i“b cÖvej¨Øq gv‡b mgvb Ges w`‡K wecixZ n‡e| G cÖvej¨Øq ( eq \o((,E1) I  eq \o((,E3)) ZvB ci¯úi‡K bvKP Ki‡e|

Abyiƒ‡c,  eq \o((,E2) I  eq \o((,E4) cÖvej¨Øq ci¯úi‡K bvKP Ki‡e| ZvB †K‡›`ª jwä cÖvej¨ k~b¨ n‡e| 

myZivs, e‡M©i †K‡›`ª wefe I cÖvej¨ k~b¨ n‡e|    
eq \o((((,cÖkœ(32) 
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 [bxjdvgvix miKvwi gwnjv K‡jR]

K.
aviKZ¡ wK?
1

L.
mgvš—ivj avi‡Ki aviKZ¡ wK wK Dcv‡q e„w× Kiv hvq?
2

M.
DwÏc‡Ki eZ©bx‡Z 3V wef‡ei e¨vUvwi mshy³ Ki‡j wK cwigvY kw³ mwÂZ n‡e|
3

N.
aviK¸‡jv‡K cwieZ©b bv K‡i mwÂZ kw³i cwigvY e„w× Kiv m¤¢eÑ e¨vL¨v Ki|
4

32 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv cwievn‡Ki wefe cÖwZ GKK evov‡Z †h cwigvY Avav‡bi cÖ‡qvRb nq, Zv‡K H cwievn‡Ki aviKZ¡ e‡j| 

eq \o((,L) mgvš—ivj cvZ avi‡Ki aviK‡Z¡i ivwkgvjv †_‡K Avgiv †`L‡Z cvB, C =  eq \f((A,d) 
Gi †_‡K †`Lv hvq †h, mgvš—ivj avi‡Ki aviKZ¡ Gi †¶Îdj A-Gi mgvbycvwZK, ga¨eZ©x gva¨‡gi †f`b †hvM¨Zv ( Gi mgvbycvwZK Ges cvZ `ywUi ga¨eZ©x `~iZ¡ d Gi e¨¯—vbycvwZK| 

( mgvš—ivj cvZ avi‡Ki †¶Îdj e„w× I cvZØ‡qi ga¨eZ©x `~iZ¡ n«vm K‡i mgvš—ivj cvZ avi‡Ki aviKZ¡ e„w× Kiv hvq| 

eq \o((,M) †`Iqv Av‡Q, 

1g aviKZ¡, C1 = 1F


2q aviKZ¡,  C2 = 2F


3q aviKZ¡, C3 = 3F


4_© aviKZ¡, C4 = 4F


wefe, V = 3V


mwÂZ kw³, U = ? 
†kÖYx mgev‡q Zzj¨ aviKZ¡ Cs n‡j,

Avgiv Rvwb,


 eq \f(1,Cs)  =  eq \f(1, C1) +  eq \f(1,C2) +  eq \f(1,C3) +  eq \f(1,C4) 

ev,  eq \f(1,Cs)  =  eq \f(1, 1) +  eq \f(1,2) +  eq \f(1,3) +  eq \f(1,4) 

ev,  eq \f(1,Cs)  =  eq \f(12 + 6 + 4 + 3,12) 

ev,  eq \f(1,Cs)  =  eq \f(25,12) 

( Cs = 0.48F

Avevi, 


U =  eq \f(1,2)CsV2 

=  eq \f(1,2) ( 0.48 ( 32

= 2.16 J (Ans.)  

eq \o((,N) aviK¸‡jv cwieZ©b bv K‡i Zv‡`i‡K mgvš—ivj mgev‡q mvRv‡j mwÂZ kw³ e„w× Kiv m¤¢e|

ÔMÕ Ask n‡Z cvB,
†kÖYx mgev‡q hy³ avi‡K
mwÂZ kw³, U = 2.16 J

mgvš—ivj mgev‡q Zzj¨ aviKZ¡ Cp n‡j,

Avgiv Rvwb, 


Cp = C1 + C2 + C3 + C4

= 1 + 2 + 3 + 4


= 10F

( mwÂZ kw³, U1 =  eq \f(1,2) CpV2

=  eq \f(1,2) ( 10 ( 32

= 45J

¯úóZB U1 > U

( aviK¸‡jv cwieZ©b bv K‡i mwÂZ kw³i  cwigvY e„w× Kiv m¤¢e|  
eq \o((((,cÖkœ(33) 
 [ewikvj K¨v‡WU K‡jR]

K.
MvD‡mi m~ÎwU wee„Z Ki|
1

L.
wKfv‡e MvD‡mi m~Î †_‡K Kzj‡¤^i m~Î cv‡e? e¨vL¨v Ki|
2

M.
DÏxc‡Ki P we›`y‡Z Zwor‡¶‡Îi ZxeªZv wbY©q Ki|
3

N.
hw` B cvZwU‡K mgvb PvR© Nb‡Z¡i abvÍK Pv‡R© PvwR©Z Kiv nq Z‡e DÏxc‡Ki P we›`y‡Z Zwor †¶‡Îi ZxeªZvi wK cwieZ©b NU‡e? MvwYwZK we‡k­lY Ki|
4

33 bs cÖ‡kœi DËi

eq \o((,K) †Kv‡bv gva¨‡g GKwU e× Z‡ji ga¨ w`‡q AwZµvš— †gvU Zwor d¬v· IB Z‡ji Af¨š—‡i Aew¯’Z †gvU Pv‡R©i  eq \f(1,() ¸Y, †hLv‡b ( n‡jv D³ gva¨‡gi Zwor †f`b‡hvM¨Zv|  

eq \o((,L) MvD‡mi m~Î †_‡K cvB,

( eq \o((,E).d eq \o((,A) = E(dA =  eq \f(q,(0) 
†h‡nZz †Mvjxq c„‡ôi mKj we›`y‡Z E aª“eK|

( EA =  eq \f(q,(0) 
wKš‘ †Mvj‡Ki c„ô Z‡ji †¶Îdj, A = 4(r2
( E =  eq \f(q,A(0) =  eq \f(1,4((0)   eq \f(q,r2) 
†Kvb we›`y PvR© q( Ges q PvR© n‡Z Gi `~iZ¡ r n‡j, G‡`i ga¨eZ©x wµqvkxj ej,

F = q(E


=  eq \f(1,4((0) 

 eq \f(qq(,r2) 
GwUB Kzj‡¤^i m~Î|   

eq \o((,M) GLv‡b,

A cv‡Zi PvR© NbZ¡, (A = 2 ( 10(9cm(2

(0 = 8.854 ( 10(12C2N(1m(2.

Zwor †¶‡Îi ZxeªZv, EA = ?

Avgiv Rvwb, 


EA =  eq \f((A,2(0) 

=  eq \f(2 ( 10(9Cm(2,2 ( 8.854 ( 10(12C2N(1m(2)  = 112.94NC(1
( P we›`y‡Z Zwor †¶‡Îi ZxeªZv 112.94 NC(1 Ges Gi w`‡K cvZ A †_‡K cvZ B Gi w`‡K|

eq \o((,N) ÔMÕbs n‡Z cvB A cv‡Zi Rb¨ P we›`y‡Z Zwor cÖvej¨ EA = 112.94 NC(1 Ges Gi w`K n‡jv A cvZ †_‡K B cv‡Zi w`‡K| 

Avevi, 

B cv‡Zi Rb¨ P we›`y‡Z Drcbœ Zwor cÖvej¨, 

EB =  eq \f((B,2(0) 

=  eq \f(2 ( 10(9Cm(2,2 ( 8.854 ( 10(12C2N(1m(2) 

= 112.94NC(1
EB Gi w`K nj B cvZ †_‡K A cv‡Zi w`‡K|

( jwä cÖvej¨, E = EA ( EB
†h‡nZz EA I EB Gi gvb mgvb wKš‘ w`K wecixZ w`‡K, †m‡nZz P we›`y‡Z jwä Zwor cÖve‡j¨i gvb k~b¨|

AZGe, hw` B cvZvwU‡K hw` mgvb PvR© Nb‡Z¡i abvÍK Pv‡R© PvwR©Z Kiv nq Z‡e DÏxc‡Ki P we›`y‡Z Zwor †¶‡Îi ZxeªZvi gvb k~b¨ n‡q hv‡e| 


Aa¨vqwUi ¸i“Z¡c~Y© Ávb I Abyavebg~jK cÖ‡kœvËi

(wbe©vPwb cix¶vi cÖkœ we‡k­l‡Y cÖvß)
(K bs cÖkœ (Ávbg~jK)

cÖkœ-1. mylg Zwor †¶Î Kv‡K e‡j?

DËi: †h Zwor‡¶‡Îi mKj we›`y‡Z cÖve‡j¨i gvb mgvb I AwfgyL GKB nq Zv‡K mylg Zwor‡¶Î e‡j|

cÖkœ-2. KLb GKwU AvwnZ cwievnxi wefe k~b¨ nq? 

DËi: †Kv‡bv AvwnZ cwievn‡K f‚c„‡ôi mv‡_ mshy³ Ki‡j Zvi wefe k~b¨ nq|

cÖkœ-3. Zwor‡¶Î cÖvej¨ Kx ivwk?

DËi: Zwor‡¶Î cÖvej¨ GKwU †f±i ivwk|

cÖkœ-4. civ‰e`y¨wZK aª“eK Kv‡K e‡j?

DËi: †Kv‡bv GKwU Aš—ixZ gva¨‡g Zwor ej ev avi‡Ki aviKZ¡ Ges evqy ev k~b¨ gva¨‡g h_vµ‡g Zwor e‡ji ev aviK‡Z¡i AbycvZ‡K civ‰e`y¨wZK aª“eK e‡j|

cÖkœ-5. B‡j‡±«v‡¯‹vc Kx?

DËi: †h h‡š¿i mvnv‡h¨ Avav‡bi Aw¯—Z¡ I cÖK…wZ wbY©q Kiv hvq Zv‡K B‡j‡±«v‡¯‹vc e‡j|

cÖkœ-6. †MvjvKvi cwievnxi aviKZ¡ †Kvb ivwki Dci wbf©ikxj?

DËi: †MvjvKvi cwievnxi aviKZ¡ Gi e¨vmv‡a© Dci wbf©ikxj|

cÖkœ-7. Pv‡R©i Zj NbZ¡ Kv‡K e‡j?

DËi: cwievn‡Ki c„‡ôi †Kv‡bv we›`y‡K wN‡i cÖwZ GKK †¶Îd‡ji Dci Pv‡R©i cwigvY‡K H we›`yi Pv‡R©i Zj NbZ¡ e‡j|

cÖkœ-8. aviK Kv‡K e‡j?

DËi: aviK n‡”Q Ggb GKwU e¨e¯’v †h e¨e¯’vi mvnv‡h¨ PvR© msi¶Y K‡i ivLv hvq|

cÖkœ-9. Zwor d¬v· Kv‡K e‡j?

DËi: †Kv‡bv Zj ev †¶‡Îi g‡a¨ w`‡q Dj­¤^fv‡e AwZµvš— ej‡iLvi msL¨v‡K Zwor d¬v· e‡j|
(L bs cÖkœ (Abyavebg~jK)
cÖkœ-1. Kzj‡¤^i m~‡Î, `ywU Pv‡R©i g‡a¨Kvi AvKl©Y ev weKl©Y e‡ji gvb Kx Kx wel‡qi Ici wbf©i K‡i?

DËi: Avgiv Rvwb GKwU PvR© Aci GKwU PvR©‡K AvKl©Y ev weKl©Y K‡i| `ywU Pv‡R©i ga¨Kvi G AvKl©Y ev weKl©Y e‡ji gvb wZbwU k‡Z©i Dci wbf©i K‡i; h_v(
i.
PvR© `ywUi cwigvY

ii.
PvR© `ywUi ga¨eZ©x `~iZ¡ Ges
iii.
PvR© `ywUi ga¨eZ©x gva¨g|
cÖkœ-2. Zwor †¶Î Kx e¨vL¨v Ki|

DËi: †Kv‡bv GKwU PvwR©Z e¯—y Pviw`‡K †h AÂj e¨vcx Zvi cÖfve we¯—vi K‡i †mB AÂj‡K G PvwR©Z e¯—yi Zwor †¶Î e‡j|

Gm.AvB c×wZ‡Z e‡ji GKK wbDUb Ges Pv‡R©i GKK Kzj¤^| AZGe, Zwor †¶‡Îi GKK n‡e wbDUb/Kzj¤^ (N/C)| G Qvov Av‡iv GKwU GKK Av‡Q| †mwU n‡jv †fvë/wgUvi (V/m)| 

cÖkœ-3. †Kv‡bv PvR©‡K mg wefe Z‡ji GK we›`y n‡Z Ab¨ we›`y‡Z wb‡Z KvR k~b¨ nq †Kb( e¨vL¨v K‡iv|

DËi: mgwefe Z‡ji †h †Kv‡bv `ywU we›`yi wefe mgvb| myZivs H we›`y `ywUi wefe cv_©K¨ k~b¨| wefe cv_©‡K¨i msÁvbyhvqx GK we›`y n‡Z Ab¨ we›`y‡Z GKwU GKK ab PvR©‡K miv‡j K…ZKvR D³ we›`yØ‡qi wefe cv_©‡K¨i mgvb| myZivs GKwU mgwefe Z‡ji GKwe›`y †_‡K Ab¨ we›`y‡Z GKwU GKK abvÍK PvR© miv‡j wefe cv_©K¨ k~b¨ nIqvq K…ZKv‡Ri cwigvY k~b¨ n‡e|

cÖkœ-4. mgwefe Z‡ji ˆewkó¨ D‡j­L K‡iv| 

DËi: mgwefe Z‡ji ˆewkó¨:

i.
ZwoZvwnZ cwievnxi Zj me©`v mgwefe Zj| GB Z‡ji Dci Zwor Avavb¸wj w¯’i _v‡K|

ii.
Zwor ej †iLv mgwefe Zj‡K mg‡Kv‡Y †Q` K‡i|
iii.
mgwefe Z‡ji Dci †Kv‡bv ZwoZvavb‡K GK we›`y n‡Z Aci we›`y‡Z ¯’vbvš—wiZ Ki‡Z †Kv‡bv KvR nq bv| 
cÖkœ-5. Zwor wØ‡gi“ Kx e¨vL¨v K‡iv|

DËi: `ywU mgkw³i †PŠ¤^K †gi“ Lye KvQvKvwQ ¯’vcb Ki‡j †PŠ¤^K wØ‡gi“ MwVZ nq| †Zgwb mgcwigv‡Yi `ywU wecixZag©x Zwor PvR© Lye KvQvKvwQ ¯’vcb Kiv n‡j Zwor wØ‡gi“ MwVZ nq| Zwor wØ‡gi“i j¤^ wØ-LÊK †iLvi †h †Kv‡bv we›`y‡Z wefe k~b¨ nIqvq GB †iLv eivei abvÍK PvR©‡K miv‡Z m¤úvw`Z Kv‡Ri cwigvY k~b¨ nq| `yBwU mgcwigvY wKš—y wecixZag©x we›`y PvR© ci¯ú‡ii Lye KvQvKvwQ _vK‡j GKwU Zwor wØ‡gi“ MwVZ nq|

cÖkœ-6. WvB B‡jKwUªK gva¨g Kx e¨vL¨v Ki| 

DËi: `ywU we›`y Pv‡R©i ga¨eZ©x ¯’vb k~b¨ ev evqy gva¨g wfbœ Ab¨ †Kv‡bv Acwievnx ev Aš—iK gva¨g n‡j we›`y PvR© `ywU‡K ci¯úi n‡Z wew”Qbœ iv‡L| Giƒc gva¨g‡K Zwor wefvRK ev WvB B‡jKwUªK gva¨g e‡j|

WvB B‡jKwUªK ev civ‰e`y¨wZK c`v‡_©i D`vniY n‡jv: KuvP, G‡evbvBU, ivevi, ˆZj, †gvg BZ¨vw`| cwievnxi m‡½ civwe`y¨r Gi g~j cv_©K¨ n‡jv cwievnxi g‡Zv civwe`y¨r Gi g‡a¨ mPj gy³ B‡jKUªb _v‡K bv|

cÖkœ-7. †Kv‡bv gva¨‡gi civ ˆe`y¨wZK aª“eK 2.5 ej‡Z Kx †evS?

DËi: Ò†Kv‡bv gva¨‡gi civ‰e`y¨wZK aª“eK 2.5"-Gi A_© GB †h, k~b¨ ev evqy gva¨‡g Aew¯’Z `ywU we›`y Pv‡R©i ga¨Kvi ej Ges GKB `~i‡Z¡ H gva¨‡g Aew¯’Z H we›`y PvR© `ywUi ga¨Kvi cvi¯úwiK ej A‡c¶v 2.5 ¸Y †ewk| A_©vr k~b¨ ev evqy gva¨‡g Ges H gva¨‡g mg`~i‡Z¡ Aew¯’Z `ywU we›`y Pv‡R©i ga¨Kvi cvi¯úwiK e‡ji AbycvZ 2.5|

cÖkœ-8. †Kv‡bv avi‡Ki aviKZ¡ 2F ej‡Z eySvq?

DËi: †Kv‡bv avi‡Ki aviKZ¡ 2F ej‡Z eySvq( cvZØ‡qi g‡a¨ 1 †fvë wefe cv_©K¨ m„wó Ki‡Z Aš—ixZ cwienx‡Z 2 Kzj¤^ PvR© cÖ`vb Ki‡Z n‡e| 

cÖkœ-9. avi‡Ki e¨envi †jL?

DËi: avi‡Ki e¨envi nj:

i.
†UwjMÖvd, †Uwj‡dvb Ges †eZvi MÖvnK h‡š¿ wUDwbs Gi Kv‡R aviK e¨en„Z nq|

ii.
ˆe`y¨wZK cvLv‡K †Rv‡i Nyivevi Rb¨ aviK e¨en„Z nq|
iii.
weea©K h‡š¿ Kvcwjs Kv‡R aviK e¨envi Kiv nq| 
iv.
ˆe`y¨wZK eZ©bx‡Z PvwR©s Ges wWmPvwR©s Gi Kv‡R e¨en„Z nq|
v.
ˆe`y¨wZK eZ©bx‡Z wWwm e­wKs wn‡m‡e e¨en«Z nq| 
cÖkœ-10. Kzj‡¤^i m~‡Îi mxgve×Zv D‡j­L Ki|

DËi: Av‡e‡ki aviYv †_‡K †`Lv hvq †h, Zwo‡¶‡Îi Awfgy‡Li m‡½ Awfj¤^fv‡e Aew¯’Z Ggb †¶Îdj w`‡q AwZµvš— ej b‡ji msL¨v = (E, †hLv‡b E = Zwor †¶‡Îi cÖvej¨, ( = gva¨‡gi †f`b‡hvM¨Zv| †h Z‡ji Dci †gvU Av‡ek wnmve Kiv nq M¨v‡mi Dccv‡`¨i mvnv‡h¨ †mB Z‡j Kzj‡¤^i m~‡Îi mvnv‡h¨ †gvU Av‡ek wbY©q Kiv hvq bv| Avevi we›`y PvR© Qvov Ab¨ †Kv‡bv PvwR©Z e¯—yØ‡qi g‡a¨ cÖhy³ e‡ji gvbI Kzj‡¤^i m~‡Îi mvnv‡h¨ wbY©q Kiv hvq bv|  
cÖkœ-11. MvD‡mi m~Î e¨vL¨v Ki|

DËi: MvD‡mi m~Î (Gauss's Law):  †Kv‡bv e× Z‡ji Dci w¯’i Zwor †¶‡Îi †gvU Awfj¤^ Av‡ek ev d¬v· H Zj Øviv †ewóZ †gvU Pv‡R©i  eq \f(1,(0) ¸Y|

e¨vL¨v: g‡b Ki, +q cwigvY PvR© GKwU e× Zj Øviv †ewóZ| hw` w¯’i Zwor †¶‡Îi cÖvej¨  eq \o((,E) nq Z‡e m~Îvbymv‡i,

(0 ( eq \o((,E) .d eq \o((,A) = q|

Aa¨vq-2: w¯’i Zwor 
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