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1.epiykpd;dpay; 
2 – kjpg;ngz; tpdh tpilfs; 

tpjpfs; 

1. kpd;D}l;lq;fspd; khwhj; jd;ik tpjp: 

 gpugQ;rj;jpYs;s nkhj;j kpd;D}l;lk; 
khwhky; ,Uf;Fk;. 

 kpd;D}l;lj;ij Mf;fNth mopf;fNth 
,ayhJ. 

 ve;jnthU ,aw;if epfo;tpYk; nkhj;jk 
kpd;D}l;l khw;wk; RopahfNt ,Uf;Fk;. 
 

2. epiykpd;dpaypy; $Yk; tpjp: 
epiykpd; tpirahdJ Gs;sp 

kpd;Jfs;fspd; kpd;D}l;l kjpg;gpd; 
ngUf;fw;gyDf;F NeHj;jftpYk;> mtw;wpw;F 
,ilNa cs;s njhiytpd; ,Ukbf;F 
vjpHj;jftpYk; ,Uf;Fk;. 

 
3. fh]; tpjp: 

 VNjDk; xU tbtKs;s %ba 
gug;gpdhy; Q kpd;D}l;lk; nfhz;l xU 
kpd;Jfs; #og;gl;bUg;gpd; mk;%bag; 
gug;gpw;fhd nkhj;j kpd;ghakhdJ 

0

E

Q


 cs ;  

 ,JNt fh]; tpjpapd; $w;whFk;. 

tiuaW : 

1. kpd;Gyk; 

 q vd;w Gs;sp kpd;JfspypUe;J r 
njhiytpy; cs;s xU Gs;spapy; 
itf;fg;gLk; XuyF kpd;D}l;lk; nfhz;l 
kpd;Jfshy; czug;gLk; tpirNa 
mg;Gs;spapy; kpd;Gyk; vdg;gLfpwJ. 

 𝐸  =
1

4𝜋𝜀0

𝑞

𝑟2 r  

 ,jd; myF: N C
-1 

2. kpd; ,UKid 

 rpwpa ,ilntspapy; gphpj;J itf;fg;gl;l 
,U rkkhd> Ntwpd kpd;Jfs;fs; xU 
kpd;,UKid vdg;gLfpwJ. 

 v.fh: ePH> mk;Nkhdpah 
   

3. kpd; ,UKidj; jpUg;Gj;jpwd; 

 kpd; ,UKidj; jpUg;Gj;jpwdpd; vz; 
kjpg;ghdJ> kpd;Jfs;fSs; VNjDk; 
xd;wpd; kpd;D}l;l kjpg;gpid 
mtw;wpw;fpilNa cs;s njhiytpdhy; 
ngUf;ff; fpilg;gjhFk;. 

 ,jd; myF: C m  
 

4. epiy kpd;dOj;jk; 
xU Gs;spapy; epiykpd;dOj;jk; vd;gJ 

Gw kpd;Gyk; nray;gLk; gFjpapy; Kbtpyhj; 
njhiytpypUe;J mg;Gs;spf;F XuyF NeH 
kpd;D}l;lk; nfhz;l kpd;Jfis rPuhd 
jpirNtfj;Jld; nfhz;Ltu Gw tpir 
xd;wpdhy; nra;ag;gLk; Ntiyf;Fr; rkkhFk;. 
 

5. epiy kpd;dOj;j NtWghL: 
Gw kpd;Gyj;jpy; xU Gs;spapypUe;J 

kw;nwhU Gs;spf;F XuyF NeHkpd;D}l;lk; 
nfhz;l kpd;Jfs; xd;iw vLj;J tu> 
Gwtpirapdhy; nra;ag;gLk; Ntiy 
kpd;dOj;j NtWghL vd 
tiuaWf;fg;gLfpwJ. 
 

6. epiy kpd;dOj;j Mw;wy;: 
Gw kpd;Gyj;jpy; xU Gs;spapypUe;J 

kw;nwhU Gs;spf;F XuyF NeHkpd;D}l;lk; 
nfhz;l kpd;Jfs; xd;iw vLj;J tu> 
Gwtpirapdhy; nra;ag;gLk; NtiyNa 
epiykpd;dOj;j Mw;wy; vdTk; 
tiuaWf;fg;gLfpwJ. 
 
 
 

7. kpd;ghak; 

 kpd;Gyf; NfhLfSf;F FWf;Nf mike;j 
Fwpg;gpl;l gug;G xd;wpd; topNa ghAk; 
kpd;Gyf; NfhLfspd; vz;zpf;if 
kpd;ghak; vdg;gLk;. 

 ,jd; myF: N m
2
 C

-1
 

 
8. kpd;Njf;Fj;jpwd; 

 kpd;Njf;fpapd; VNjDk; xU jfl;by; 
cs;s kpd;Jfs;fspd; kpd;D}l;l 
kjpg;gpw;Fk;> flj;jpfSf;F ,ilNa 
epyTk; kpd;dOj;j NtWghl;bw;Fk; 
,ilNa cs;s tpfpjk; vd 
tiuaWf;fg;gLfpwJ. 

 ,jd; myF: C V
-1 my;yJ /ghul; 

 
9. epiykpd;dOj;j Mw;wy; mlHj;jp  

 kpd;Njf;fpapd; jl;LfSf;fpilNa cs;s 
gFjpapd; XuyF gUkdpy; 
Nrkpf;fg;gl;Ls;s Mw;wiy> epiy 
kpd;dOj;j Mw;wy; mlHj;jp vd 
tiuaWf;fyhk;. 

10. rhHG tpLjpwd; 

 Clfj;jpd; tpLjpwDf;Fk; ntw;wplj;jpd; 
tpLjpwDf;Fk; ,ilNa cs;s jfT 
rhHG tpLjpwd; MFk;. 

 
vd;why; vd;d? 
1. kpd;D}l;lj;jpd; Fthz;lkhf;fy; 

 ve;j xU nghUspy; cs;s 
kpd;D}l;lj;jpd; kjpg;Gk;> kpd;D}l;lj;jpd; 
mbg;gil kjpg;ghd e d; KO 
klq;fhfNt ,Uf;Fk;. 

 q = ne 

2. $Yk; tpjpapd; ntf;lH tbtk; 

 F  21 =
1

4𝜋𝜀0

𝑞1𝑞2

𝑟2 r 12  

 F  21  – vd;gJ 𝑞2 kPJ 𝑞1 Vw;gLj;Jk; tpir 

 𝑞1 , 𝑞2 - ,U Gs;sp kpd;Jfs;fs; 
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 r – ,U Gs;sp kpd;Jfs;fSf;fpilNa cs;s 
njhiyT 

 r 12  - 𝑞1   ypUe;J 𝑞2 tiu cs;s njhiyT 

 𝜀0 – ntw;wplj;jpd; tpLjpwd;. 

 𝜀0 = 8.85 x 10−12  𝐶2𝑁−1𝑚−2 

3. Nkw;nghUe;Jjy; jj;Jtk; 

 xU Fwpg;gpl;l kpd;Jfs; kPJ nray;gLk; 
nkhj;j tpirahdJ kw;w midj;J 
kpd;Jfs;fs; mjd;kPJ nray;gLj;Jk; 
tpirfspd; ntf;lH $LjYf;Fr; 
rkkhFk;. 
 

4. kpd;Gyf; NfhLfs; 
  Gwntspapy; xU gFjpapy; mike;Js;s 
kpd;Gyj;ijf; fhz;gpf;Fk; tifapy; 
tiuag;gLk; njhlH NfhLfNs kpd;Gyf; 
NfhLfs; vdg;gLk;. 
 

5. rkkpd;dOj;jg; gug;G 
xU gug;gpYs;s midj;Jg; Gs;spfSk; rk 
kpd;dOj;jj;jpy; cs;sd vdpy; mg;gug;G 
rkkpd;dOj;jg; gug;G vdg;gLk;. 
 

6. epiykpd; jLg;Giw 

 Gw kpd;Gyj;jpypUe;J ntspapd; xU 
Fwpg;gpl;l gFjpiaj; jdpikg; gLj;Jk; 
epfo;T epiykpd; jLg;Giw vdg;gLk;.  

 ,J flj;jpapd; cl;Gwk; kpd;Gyk; Rop 
vd;w jj;Jtj;ij mbg;gilahff; 
nfhz;lJ. 
 

7. epiykpd; J}z;ly; 
njhLjy; ,d;wpNa xU nghUis 

kpd;Ndw;wk; ngwr; nra;Ak; epfo;T epiykpd; 
J}z;ly; vdg;gLk;. 

 
8. kpd;fhg;Gfs; my;yJ kpd;flj;jhg; nghUs;fs; 

 kpd;fhg;G nghUs; vd;gJ 
kpd;Ndhl;lj;ijf; flj;jhj xU nghUs;. 

 mjpy; fl;Lwh vyf;l;uhd;fspd; 
vz;zpf;if FiwT. 

 kpd;fhg;Gg; nghUspYs;s vyf;l;uhd;fs; 
mjd; mZf;fshy; fl;Lz;L cs;sd. 

 v.fh: vNghidl;> fz;zhb> ikf;fh 
9. kpd;Kidtw;w %yf;$Wfs; 

 NeH kpd;Jfs;fspd; kpd;D}l;l ikaKk; 
vjpH kpd;Jfs;fspd; kpd;D}l;l ikaKk; 
xNu Gs;spapy; nghUe;jp mikfpd;w 
%yf;$W kpd;Kidtw;w %yf;$W 
vdg;gLk;. 

 v.fh: CO2, H2, O2 

 

10. kpd;KidTs;s %yf;$Wfs; 

 Gw kpd;Gyk; nray;glhj epiyapYk;> 
NeH kw;Wk; vjpH kpd;Jfs;fspd; 
kpd;D}l;l ikaq;fs; gphpf;fg;gl;Ls;s 
%yf;$Wfs; kpd;KidTs;s 
%yf;$Wfs; vdg;gLk;. 

 H2O, NH3, HCl 

 
11. kpd;Kidthf;fk;  

 kpd;fhg;Gg; nghUspy; XuyF gUkdpy; 
J}z;lg;gLk; nkhj;j ,UKidj; 
jpUg;Gj;jpwd; kpd;Kidthf;fk; vdg;gLk;. 

 P   = χe  E   ext 
 

12. kpd;fhg;G KwpT 

 kpd;fhg;gpw;F mspf;fg;gLk; Gw kpd;Gyk; 
mjpf typik tha;e;jjhf ,Ue;jhy; mJ 
mZf;fspy; cs;d vyf;l;uhd; 
fl;likg;ig cilj;J fl;Lz;l 
kpd;Jfs;fis fl;Lwh 
kpd;Jfs;fshf;FfpwJ. 

 ,e;epiyapy; kpd;fhg;Gg; nghUs; 
kpd;Ndhl;lj;ijf; flj;j Muk;gpf;fpd;wJ. 

 ,JNt kpd;fhg;G KwpT vdg;gLfpwJ. 
 
 

13. kpd;fhg;G typik 

 kpd;fhg;G KwpT Vw;gLk; Kd;> kpd;fhg;G 
xd;W jhq;ff;$ba ngUk kpd;Gyk; 
kpd;fhg;G typik vdg;gLk;. 

 
14. xsptl;l kpd;dpwf;fk; my;yJ $HKidr; 

nray;ghL 

 kpd;D}l;lk; ngw;w flj;jpfspd; $uhd 
KidfspypUe;J kpd;D}l;lk; frpfpd;w 
epfo;T Xsptl;l kpd;dpwf;fk; my;yJ 
$HKidr; nray;ghL vdg;gLk;. 
 

15. kpd;Gyk;> epiykpd;dOj;jk; - ,ilapyhd 
njhlHigj; jUf. 

 vjpHf; Fwpaplg;gl;l epiykpd;dOj;jr; 
rhpT> kpd;Gyk; vdg;gLfpwJ. 

 𝐸 = −
𝑑𝑉

𝑑𝑥
 

 𝐸  = − 
𝜕𝑉

𝜕𝑥
𝑖 +

𝜕𝑉

𝜕𝑦
𝑗 +

𝜕𝑉

𝜕𝑧
𝑘   

3 – kjpg;ngz; tpdh tpilfs; 

1. kpd;Jfs;fspd; mbg;gilg; gz;Gfs; Fwpj;J 
tpthjpf;f. 
kpd;D}l;lk;: 

 kpd;D}l;lk; vd;gJ nghUspd; cs;she;j 
gz;ghFk;. 

 ,jd; myF: $Yk;  

kpd;D}l;lq;fspd; khwhj; jd;ik: 

 gpugQ;rj;jpYs;s nkhj;j kpd;D}l;lk; 
khwhky; ,Uf;Fk;. 

 kpd;D}l;lj;ij Mf;fNth mopf;fNth 
,ayhJ. 

 ve;jnthU ,aw;if epfo;tpYk; nkhj;jk 
kpd;D}l;l khw;wk; RopahfNt ,Uf;Fk;. 
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kpd;D}l;lj;jpd; Fthz;lkhf;fy;: 

 ve;j xU nghUspy; cs;s 
kpd;D}l;lj;jpd; kjpg;Gk;> kpd;D}l;lj;jpd; 
mbg;gil kjpg;ghd e d; KO 
klq;fhfNt ,Uf;Fk;. 

 q = ne 

2. $Yk; tpirf;Fk; <Hg;gpay; tpirf;Fk; 
,ilNaahd NtWghLfisf; $Wf. 

<Hg;gpay; tpir ep;iykpd;dpay; tpir 

vg;NghJk; ftHr;rp 
tpir 

kpd;D}l;lq;fspd; 
jd;ikiag; 
nghWj;J ftHr;rp 
tpirahfNth 
my;yJ tpul;L 
tpirahfNth 
,Uf;Fk; 

G = 6.626 x 10−11  N m2kg−2 k = 9 x 109 N m2C−2 
Clfj;jpd; 
jd;ikiar; 
rhHe;jjy;y 

Clfj;jpd; 
jd;ikiar; rhHe;jJ. 

epiwfs; Xa;tpy; 
,Ue;jhYk;> 
,af;fjpy; 
,Ue;jhYk; tpir 
xd;whfNt ,Uf;Fk; 

kpd;Jfs;fs; ,aq;Fk; 
NghJ $Yk; tpirAld; 
nyhud;]; 
fhe;jtpirAk; 
cUthFk;. 

 
3. kpd;Jfs;fspd; Nkw;nghUe;Jjy; jj;Jtj;ij 

tpsf;Ff. 

 xU Fwpg;gpl;l kpd;Jfs; kPJ nray;gLk; 
nkhj;j tpirahdJ kw;w midj;J 
kpd;Jfs;fs; mjd;kPJ nray;gLj;Jk; 
tpirfspd; ntf;lH $LjYf;Fr; 
rkkhFk;. 

 

 𝑞1 , 𝑞2 , 𝑞3 , ……𝑞𝑛 . 

 

 F  12 = 𝑘
𝑞1𝑞2

𝑟2 r 21 

 

 F  13 = 𝑘
𝑞1𝑞3

𝑟2 r 31 

 F  1
tot = F  12 + F  13 + ⋯ + F  1n  

 

 F  1
tot =

1

4πε0
 
𝑞1𝑞2

𝑟2 r 21 +
𝑞1𝑞3

𝑟2 r 31 + ⋯
𝑞1𝑞𝑛

𝑟2 r 𝑛1  

 
4. Gs;sp kpd;Jfshy; xU Gs;spapy; Vw;gLk; 

kpd;Gyj;jpw;fhdf; Nfhitiag; ngWf. 

 F   = 𝑘
𝑞 𝑞0

𝑟2 r   

 E    =
F   

𝑞0
 

 E    = 𝑘
𝑞

𝑟2 r   

 E    =
1

4πε0

𝑞

𝑟2 r   

 
5. rPuhd kpd;Gyk; kw;Wk; rPuw;w kpd;Gyk; - 

NtWgLj;Jf. 
rPuhd kpd;Gyk; rPuw;w kpd;Gyk; 
,J Gwntspapy; 
cs;s midj;J 
Gs;spfspYk; xNu 
jpirAld; khwhj 
vz;kjpg;Gk; 
nfhz;bUf;Fk;. 

,J Gwntspapy; 
ntt;NtW 
Gs;spfspy; 
ntt;NtW jpirAld; 
ntt;NtW 
vz;kjpg;Gk; 
nfhz;bUf;Fk;. 

 
6. kpd;Gyf; NfhLfspd; gz;Gfis vOJf. 

 ,it NeHkpd;Jfspy; njhlq;fp 
vjpHkpd;JfspNyh my;yJ Kbtpyhj; 
njhiytpNyh Kbtilfpd;wd. 

 kpd;Gyf; Nfhl;bw;F xU Gs;spapy; 
tiuag;gLk; njhLNfhl;bd; jpirapy; 
mg;Gs;spapd; kpd;Gy ntf;lH mikAk;. 

 Ed; kjpg;G mjpfk; cs;s gFjpapy; 
kpd;Gyf; NfhLfs; neUf;fkhff; 
fhzg;gLk;. 

 Ed; kjpg;G Fiwthf cs;s ,lq;fspy; 
NfhLfs; ,ilntsp tpl;Lk; fhzg;gLk;. 

 ,U kpd;Gyf; NfhLfs; xd;iwnahd;W 
ntl;bf;nfhs;tjpy;iy. 

 xU NeH kpd;JfspypUe;J ntspNehf;fpr; 
nry;Yk; my;yJ vjpH kpd;Jfspy; 
KbtilAk; NfhLfspd; vz;zpf;if 
me;j kpd;D}l;l kjpg;gpw;F NeHj;jftpy; 
,Uf;Fk;. 

7. rPuhd kpd;Gyj;jpy; cs;s kpd; ,UKid 
kPJ nray;gLk; jpUg;G tpirf;fhdf; 
Nfhitiag; ngWf. 

 
 𝜏 = 𝑂𝐴          x   −𝑞𝐸   + 𝑂𝐵           x   𝑞𝐸    

 𝜏 =  𝑂𝐴  qE sin𝜃 +  𝑂𝐴  qE sin𝜃 

 𝜏 = 2𝑞𝑎𝐸 sin𝜃 

 𝜏 = 𝑝𝐸 sin𝜃 

 𝜏 = 𝑝       x  𝐸   

 𝜃 = 90° vdpy; jpUg;Gtpir ngUkk;. 

 𝜃 = 0° vdpy; jpUg;Gtpir rpWkk;. 
 

8. kpd;Gyf; NfhLfs; xd;iwnahd;W 
ntl;bf;nfhs;shJ – epWTf. 

 ,U kpd;Gyf; NfhLfs; xd;iwnahd;W 
ntl;bf;nfhs;tjpy;iy. 

 mt;thW ntl;bf;nfhz;lhy;> xNu 
Gs;spapy; ,UNtW kpd;Gy ntf;lHfs; 
cs;s epiy Vw;gLk;. 

 mt;thW Vw;gl;lhy;> me;j 
ntl;Lg;Gs;spapy; itf;fg;gLk; xU 
kpd;JfshdJ xNu Neuj;jpy; ,UNtW 
jpirfspy; efu Ntz;Lk;. 

 ,J ,aw;ifapy; elf;fhj xd;W. 

 vdNt> kpd;Gyf; NfhLfs; xd;iwnahd;W 
ntl;bf;nfhs;tjpy;iy. 
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9. Gs;sp kpd;Jfs; xd;wpdhy; Vw;gLk; 
epiykpd;dOj;jj;jpw;fhdf; Nfhitiag; 
ngWf. 

 𝑉 = − 𝐸  . 𝑑𝑟 
𝑟

∞
 

 𝐸  = 𝑘
𝑞

𝑟2 𝑟  

 𝑉 = −𝑘  
𝑞

𝑟2  𝑟 . 𝑑𝑟 
𝑟

∞
 

 

 𝑉 = −𝑘  
𝑞

𝑟2 
𝑟

∞
𝑑𝑟    (∵ 𝑟 . 𝑑𝑟 = 𝑑𝑟) 

 𝑉 = 𝑘
𝑞

𝑟  

 𝑉 =
1

4𝜋𝜀0

𝑞

𝑟        ∵ 𝑘 =
1

4𝜋𝜀0
  

 NeHkpd;Jfspw;F, V > 0 

 NeHkpd;Jfspw;F, V < 0,  𝑉 = −
1

4𝜋𝜀0

𝑞

𝑟  

 

 
 

10. Gs;sp kpd;Jfs;fspdhy; xU Gs;spapy; 
Vw;gLk; epiykpd;dOj;jj;jpw;fhdf; 
Nfhitiag; ngWf. 

 𝑉𝑡𝑜𝑡 = 𝑉1 + 𝑉2 + 𝑉3 + ⋯ + 𝑉4 

 

 𝑉𝑡𝑜𝑡 = 𝑘  
𝑞1

𝑟 
1

+
𝑞2

𝑟 
2

+
𝑞3

𝑟 
3
……+

𝑞𝑛

𝑟 
𝑛
  





n

1i04

1
V

i

i
tot

r

q

 

 

11. rk kpd;dOj;jg; gug;gpd; gz;Gfs; ahit? 

 A kw;Wk; B vd;w ,uz;L 

Gs;spfSf;fpilNa 𝑞  kpd;D}l;lk; 
nfhz;l kpd;Jfis efHj;j nra;ag;gLk; 
Ntiy, 𝑊 = 𝑞(𝑉𝐵 − 𝑉𝐴) 

 ,U Gs;spfSk; xNu rk kpd;dOj;jg; 
gug;gpy; ,Ue;jhy;> nra;ag;gLk; Ntiy 
RopahFk;. 𝑉𝐴 = 𝑉𝐵 

 rk kpd;dOj;jg; gug;Gf;F nrq;Fj;jhf 
kpd;Gyk; ,Uf;Fk;. 

 
12. Gs;sp kpd;Jfs; jpushy; cUthFk; 

epiykpd;dOj;j Mw;wYf;fhd Nfhitiag; 
ngWf. 

 kpd;D}l;lq;fis xUq;fikar; 
nra;ag;gLk; NtiyNa epiykpd;dOj;j 
Mw;wy; MFk;. 

 
 

 𝑉1𝐵 = 𝑘
𝑞1

𝑟12
 

 𝑊 = 𝑞2  𝑉1𝐵 

 𝑈 = 𝑘
𝑞1𝑞2

𝑟12
 

 𝑊 = 𝑞3(𝑉1𝐶 + 𝑉2𝐶) 

 𝑈 = 𝑘  
𝑞1𝑞3

𝑟13
+

𝑞2𝑞3

𝑟23
  

 mikg;gpd; nkhj;j Mw;wy; 

 𝑈 = 𝑘  
𝑞1𝑞2

𝑟12
+

𝑞1𝑞3

𝑟13
+

𝑞2𝑞3

𝑟23
  

13. rPuhd kpd;Gyj;jpy; cs;s kpd; ,UKidapd; 
epiykpd;dOj;j Mw;wYf;fhdf; Nfhitiag; 
ngWf. 

      







'

dW ext

 

       𝜏 𝐸 = 𝑝       x  𝐸   

       𝜏𝑒𝑥𝑡 = 𝜏𝐸 =  𝑝       x  𝐸   = 𝑝𝐸 sin𝜃 

 







'

sin dpEW

 

 
   dpEW coscos

'

 

𝑈 𝜃 − 𝑈 𝜃 ′ = ∆𝑈 = 𝑝𝐸 cos 𝜃 ′ − 𝑝𝐸 cos 𝜃 

         𝜃 ′ = 90°, vdpy; 𝑈 𝜃 ′ = 0   

kpd;,UKidapy; Nrkpf;fg;gLk; kpd;dOj;j 
Mw;wy; 

    𝑈 = −𝑝𝐸 cos 𝜃 = −𝑝 . 𝐸   

    𝜃  = 0°, vdpy; 𝑈 𝜃   =  −𝑝𝐸 > rpWkk; 

 𝜃  = 180°, vdpy; 𝑈 𝜃   =  𝑝𝐸> ngUkk; 
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14. epiykpd; rkepiyapy; cs;s flj;jpfspd; 
gy;NtW gz;Gfis tpthjpf;fTk;. 

 flj;jpapd; cl;Gwj;jpypUf;Fk; midj;J 
Gs;spfspYk; kpd;Gyk; RopahFk;.       
(jpz;kf;flj;jp kw;Wk; cs;sPlw;w $L 
tiff; flj;jp ,uz;bw;Fk;) 

 flj;jpapd; cl;Gwj;jpy; cs;s 
kpd;Jfs;fspd; epfu kpd;D}l;lk; Rop. 

 flj;jpapd; Gwg;gug;gpy; kl;LNk 
kpd;Jfs;fs; ,Uf;f KbAk;. 

 flj;jpf;F ntspNa kpd;GykhdJ mjd; 

gug;Gf;F nrq;Fj;jhfTk; 
𝜍

𝜀0
vz; kjpg;G 

nfhz;ljhfTk; ,Uf;Fk;. 

 flj;jpapd; Gwg;gug;gpYk; cl;Gwj;jpYk; 
epiy kpd;dOj;jk; xNu kjpg;G 
nfhz;bUf;Fk;. 
 

15. ,izj;jl;L kpd;Njf;fpapd; kpd;Njf;Fj; 
jpwDf;fhd Nfhitiag; ngWf. 

 A vd;gJ ,izj;jl;L kpd;Njf;fpapd; 
FWf;Fg; gug;gsT. 

 d vd;gJ jl;LfSf;fpilNa cs;s 
,ilj;njhiyT 

 𝐸 =
𝜍

𝜀0
 

 𝜍 =
𝑄

𝐴
 

 𝐸 =
𝑄

𝐴𝜀0
 

 𝑉 = 𝐸𝑑 =
𝑄𝑑

𝐴𝜀0
 

 

 𝐶 =
𝑄

𝑉
=

𝜀0𝐴

𝑑
 

 

 𝐶 ∝ 𝐴 

 

 𝐶 ∝
1

𝑑
 

 

 

16. kpd;Njf;fpapDs; Njf;fp itf;fg;gl;Ls;s 
Mw;wYf;fhd Nfhitiag; ngWf. 

 kpd;Njf;fp vd;gJ kpd;Jfs;fis 
kl;Lky;y> kpd;dhw;wiyAk; Nrkpf;Fk; 
xU fUtpahFk;. 

 dW = V dQ 

 V = Q / C  

      

C2

Q
dQ

C

Q
W

2Q

0

 
 

 𝑈𝐸 =
C2

Q2

=
1

2
𝐶𝑉2  

 𝐶 =
𝜀0𝐴

𝑑
  , V = Ed 

 

 𝑈𝐸 =
1

2
𝜀0(𝐴𝑑)𝐸2 

 

 𝑢𝐸 =
1

2
𝜀0𝐸

2 

 
17. kpd;Njf;fpapd; gad;ghLfs; ahit? 

 xspg;glf; fUtpapypUe;J njwpg;G xspia 
ntspg;gLj;j kpd;Njf;fpahdJ njwpg;G 
kpd;Njf;fpahfg; gad;gLfpwJ. 

 ,ja cjwy; ePf;fp vd;w fUtpapy; 
mjpf kpd;dhw;wiy nrYj;jg; 
gad;gLfpwJ. 

 jhdpaq;fp ve;jpuq;fspd;> vhpnghUs; 
vhpA+l;Lk; mikg;Gfspy;> jPg;nghwp 
cUthtijj; jtpHf;fg; gad;gLfpwJ. 

 kpd; toq;fpfspy; kpd;jpwd; Vw;w 
,wf;fjijf; Fiwg;gjw;Fk; kpd;jpwd; 
mDg;gPl;by; mjd; gaDWjpwid 
mjpfhpf;fr; nra;aTk; gad;gLfpwJ. 

 

 

5 – kjpg;ngz; tpdh tpilfs; 

1. $Yk; tpjp kw;Wk; mjd; gy;NtW jd;ikfs; 
Fwpj;J tphpthff; $Wf. 
$Yk; tpjp: 

epiykpd; tpirahdJ Gs;sp 
kpd;Jfs;fspd; kpd;D}l;l kjpg;gpd; 
ngUf;fw;gyDf;F NeHj;jftpYk;> mtw;wpw;F 
,ilNa cs;s njhiytpd; ,Ukbf;F 
vjpHj;jftpYk; ,Uf;Fk;. 

F  21 =
1

4𝜋𝜀0

𝑞1𝑞2

𝑟2
r 12 

$Yk; tpjpapd; Kf;fpa ,ay;Gfs;: 

 q2 kPJ q1 nrYj;Jk; tpir mtw;iw 
,izf;Fk; Nfhl;bd; jpirapNyNa 
,Uf;Fk;. 

 SI myF Kiwapy; 𝑘 =
1

4𝜋𝜀0
                   

𝑘 = 9 x 109  N m2C−2. 

 𝜀0  vd;gJ ntw;wplj;jpd; tpLjpwd;         

𝜀0 = 8.85 x 10−12  𝐶2𝑁−1𝑚−2 

 xU $Yk; kpd;D}l;l kjpg;G nfhz;l xU 
kPl;lH ,ilntspapy; itf;fg;gl;Ls;s 
,U kpd;Jfs;fSf;F ,ilNa 

nray;gLk; tpirapd; kjpg;G 9 x 109 N 
 ,J kpfg;nghpa tpirahFk;. 
 ngUk;ghyhd epfo;Tfspy;  𝜇𝐶  my;yJ  

𝑛𝐶  mstpyhd kpd;Jfs;fNs 
,lk;ngWfpd;wd. 

 ntw;wplj;jpy;>  F  21 =
1

4𝜋𝜀0

𝑞1𝑞2

𝑟2  r 12. 

 𝜀  tpLjpwd; nfhz;l Clfj;jpy;         

F  21 =
1

4𝜋𝜀

𝑞1𝑞2

𝑟2 r 12 

 

 

 

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Org

www.Padasalai.Net                                                   www.TrbTnpsc.com



P.ILAIYARAJA M.Sc.,B.Ed.,M.Phil.,PGDCA., PG ASST IN PHYSICS, GHSS, PAPPANADU, THANJAVUR DT. Page 6 
 

 𝜀 > 𝜀0 , ntw;wplj;jpy; cs;s tpiria 
tpl Clfj;jpy; cs;s tpir Fiwthf 
,Uf;Fk;. 

 rhHG tpLjpwd;, 𝜀𝑟 =
𝜀

𝜀0
 

 ntw;wplk; kw;Wk; fhw;wpy;, 𝜀𝑟 = 1 

 kw;w Clfq;fSf;F, 𝜀𝑟 > 1 

<Hg;gpay; tpir ep;iykpd;dpay; tpir 

vg;NghJk; ftHr;rp 
tpir 

kpd;D}l;lq;fspd; 
jd;ikiag; 
nghWj;J ftHr;rp 
tpirahfNth 
my;yJ tpul;L 
tpirahfNth 
,Uf;Fk; 

G = 6.626 x 10−11  N m2kg−2 k = 9 x 109 N m2C−2 
Clfj;jpd; 
jd;ikiar; 
rhHe;jjy;y 

Clfj;jpd; 
jd;ikiar; rhHe;jJ. 

epiwfs; Xa;tpy; 
,Ue;jhYk;> 
,af;fjpy; 
,Ue;jhYk; tpir 
xd;whfNt ,Uf;Fk; 

kpd;Jfs;fs; ,aq;Fk; 
NghJ $Yk; tpirAld; 
nyhud;]; 
fhe;jtpirAk; 
cUthFk;. 

 

 epiykpd; tpir epA+l;ldpd; %d;whk; 

tpjpf;F cl;gl;lJ.  F  12 = −F  21 

 $Yk; tpjp Gs;sp kpd;Jfs;fSf;F 
kl;LNk nghUe;Jk;. 
 

1. kpd;Gyj;ij tiuaWj;J mjd; gy;NtW 
jd;ikfis tpthjpf;fTk;. 
kpd;Gyk;: 

 q vd;w Gs;sp kpd;JfspypUe;J r 
njhiytpy; cs;s xU Gs;spapy; 
itf;fg;gLk; XuyF kpd;D}l;lk; nfhz;l 
kpd;Jfshy; czug;gLk; tpirNa 
mg;Gs;spapy; kpd;Gyk; vdg;gLfpwJ. 

 𝐸  =
1

4𝜋𝜀0

𝑞

𝑟2 r  

 ,jd; myF: N C
-1 

  

kpd;Gyj;jpd; Kf;fpa gz;Gfs;: 

 q NeHkpd;D}l;lk; nfhz;ljhf ,Ue;jhy;> 
kpd;JfspypUe;J ntspNehf;fpa jpirapy; 
kpd;Gyk; ,Uf;Fk;.  

 q vjpHkpd;D}l;lk; nfhz;ljhf ,Ue;jhy;> 
cs;Nehf;fpa jpirapy; kpd;Gyk; 
,Uf;Fk;.  

 kpd;Gyf; fUj;jpypd; %ykhf $Yk; 

tpir> 𝐹 = q0 𝐸   

 kpd;Gyk; Nrhjid kpd;Jfspd; 
kpd;D}l;lk; q0 Ir; rhHe;jjy;y. 

 njhiyT mjpfhpj;jhy; kpd;Gyk; 
FiwAk;. 

 Nrhjid kpd;Jfs; itf;fg;gLk;NghJ 
%y kpd;Jfs; efuhky; ,Ug;gjw;fhf 
mjd; kpd;D}l;l kjpg;G kpfTk; rpwpajhf 
vLj;Jf;nfhs;sg;gLfpwJ. 

 kpd;Jfs;fspd; njhlH guty;fSf;Fk;> 
tuk;gpw;Fl;gl;l kpd;D}l;l msT nfhz;l 
kpd;Jfs; guty;fSf;Fk; njhifaply; 
Kiwfisg; gad;gLj;j Ntz;Lk;. 

rPuhd kpd;Gyk; rPuw;w kpd;Gyk; 
,J Gwntspapy; 
cs;s midj;J 
Gs;spfspYk; xNu 
jpirAld; khwhj 
vz;kjpg;Gk; 
nfhz;bUf;Fk;. 

,J Gwntspapy; 
ntt;NtW 
Gs;spfspy; 
ntt;NtW jpirAld; 
ntt;NtW 
vz;kjpg;Gk; 
nfhz;bUf;Fk;. 

 

 

 

 

 

 

 

 

2. kpd;Jfs;fspd; njhlH guty;fspdhy; Vw;gLk; 
kpd;Gyk; vt;thW fz;lwpag;gLfpwJ vd;gij 
tpsf;Ff. 

 xOq;fw;w tbtq;nfhz;l> kpd;D}l;lk; 
nfhz;l nghUs; xd;iwf; fUJNthk;. 

 

 ∆𝑞1, ∆𝑞2 , ∆𝑞3 … . . ∆𝑞𝑛 , Mfpait nghUspy; 
cs;s kpd; $Wfs;. 

 P vd;w Gs;spapy; kpd;Gyk;  

E    ≈
1

4𝜋𝜀0
  

∆𝑞𝑖

𝑟𝑖𝑃
2  r 𝑖𝑃

𝑛
𝑖=1              ------------- (1) 

 kpd;Jfs;fspd; njhlH gutiyf; 
fzf;fpy; nfhs;s>  ∆𝑞 → 0. 

 E    =
1

4πε0
 

dq

r2  r  

ePs; kpd;Jfs; guty;: 

 XuyF ePsj;jpYs;s kpd;Jfspd; 
kpd;D}l;l kjpg;Ng kpd;D}l;l ePslHj;jp 
vdg;gLk;. 

 𝜆 =
𝑄

𝐿
 

 ,jd; myF: C m
-1

 

 𝑑𝑞 = 𝜆𝑑𝑙  

 𝐸   =
𝜆

4𝜋𝜀0
 

𝑑𝑙

𝑟2  𝑟  
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gug;G kpd;Js; guty;: 

 XuyFg; gug;gpYs;s kpd;Jfs;fspd; 
kpd;D}l;l kjpg;Ng kpd;D}l;lg; gug;glHj;jp 
vdg;gLk;. 

 𝜍 =
𝑄

𝐴
 

 ,jd; myF:  C m
-2

 

 𝑑𝑞 = 𝜍𝑑𝐴  

 𝐸   =
𝜍

4𝜋𝜀0
 

𝑑𝐴

𝑟2  𝑟  

 
 

gUkd; kpd;Jfs; guty;: 

 XuyFg; gUkdpy; cs;s kpd;Jfs;fspd; 
kpd;D}l;l kjpg;Ng kpd;D}l;lg; 
gUkdlHj;jp vdg;gLk;. 

 𝜌 =
𝑄

𝑉
 

 ,jd; myF:  C m
-3

 

 𝑑𝑞 = 𝜌𝑑𝑉  

  𝐸   =
𝜌

4𝜋𝜀0
 

𝑑𝑉

𝑟2  𝑟  

 

 

 

 

 

 

 

 

3. kpd; ,UKidapd; mr;Rf;Nfhl;by; Vw;gLk; 
kpd;Gyj;jpw;fhd rkd;ghl;ilg; ngWf. 

 AB vd;gJ xU kpd; ,UKid. 

 C  vd;gJ mr;Rf;Nfhl;by; cs;s xU 
Gs;sp. 

 

 𝐸   +
= 𝑘 

𝑞

 𝑟−𝑎 2
 𝑝  

 𝐸   −
= −𝑘 

𝑞

(𝑟+𝑎)2
𝑝   

 

 E    tot
= E    +

+ E    –
 

 

 𝐸   𝑡𝑜𝑡
= 𝑘𝑞  

1

(𝑟−𝑎)2 −
1

(𝑟+𝑎)2 𝑝  

 

 𝐸   𝑡𝑜𝑡
= 𝑘𝑞  

4𝑟𝑎

(𝑟2−𝑎2)2 𝑝  

 

 r  >> a,  vdpy;  (r2 − 𝑎2)2 = r4 

 

 𝐸   𝑡𝑜𝑡
= 𝑘   

4𝑎𝑞

𝑟3
 𝑝          (𝑟 ≫ 𝑎) 

  

 2𝑎𝑞 𝑝 = 𝑝   vdpy; 𝑘 =
1

4𝜋𝜀0
 

 

 𝐸   𝑡𝑜𝑡
=

1

4𝜋𝜀0
 
2𝑝 

𝑟3          (𝑟 ≫ 𝑎) 

 

 

 

 

 

4. kpd; ,UKidapd; eLtiuf; Nfhl;by; 
Vw;gLk; kpd;Gyj;jpw;fhdf; Nfhitiag; 
ngWf. 

 AB xU kpd; ,UKid. 

 C  vd;gJ eLtiuf;Nfhl;by; cs;s xU 
Gs;sp 

 𝐸   +
= 𝑘

𝑞

 𝑟2+𝑎2 
   (BC topNa) 

 

 𝐸   −
= 𝑘

𝑞

 𝑟2+𝑎2 
   (CA topNa) 

 

 E    tot
= − E    + cos θ  𝑝 −  E    − cos θ  𝑝   

 

 E    tot
= −2 E    + cosθ  𝑝    (∵  E    + =  E    −  ) 

 

 𝐸   𝑡𝑜𝑡
= −𝑘

2𝑞 𝑐𝑜𝑠 𝜃

 𝑟2+𝑎2 
 𝑝  

 

 𝐸   𝑡𝑜𝑡
= −𝑘

2𝑞𝑎

 𝑟2+𝑎2 
3
2

 𝑝  ∵ cos θ =
𝑎

 r2+𝑎2
    

 

 𝐸   𝑡𝑜𝑡
= −𝑘 

𝑝 

 𝑟2+𝑎2 
3
2

       ∵ 𝑝 = 2𝑞𝑎𝑝      

 r >> a vdpy; 

 𝐸   𝑡𝑜𝑡
= −

1

4𝜋𝜀0
 
𝑝 

𝑟3     𝑟 ≫ 𝑎 (𝑘 =  
1

4𝜋𝜀0
) 
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5. kpd; ,UKidahy; xU Gs;spapy; Vw;gLk; 
kpd;dOj;jj;jpw;fhd Nfhitiag; ngWf. 

 AB xU kpd; ,UKid. 

 𝑉1 = 𝑘
𝑞 

𝑟 
1
 

  𝑉2 = −𝑘
𝑞 

𝑟 
2
 

 𝑉 = 𝑘𝑞  
1

𝑟  
1
−

1

𝑟  
2
  

1r

1

 fzf;fPL

 
2r

1

 fzf;fPL

 

BOP Kf;Nfhzj;jpy; 
nfhird; tpjpiag; 
gad;gLj;j 

AOP Kf;Nfhzj;jpy; 
nfhird; tpjpiag; 
gad;gLj;j 

 cosra2arr
222

1

 

 cosra2arr
222

2  









 cos

r

a2

r

a
2

2

1rr 22

1

 









 cos

r

a2

r

a
2

2

1rr 22

2

 

r >> a vdpy;
2

2

r

a
 Ig; 

Gwf;fzpf;f 
 

r >> a vdpy;
2

2

r

a
 Ig; 

Gwf;fzpf;f 
 









 cos

r

a2
1rr 22

1  







 cos

r

a2
1rr 22

2  

2

1

1rr1 







 cos

r
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2

1

1rr2 
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r
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2

1

1
r

1

r

1

1











 cos

r

a2
 

2

1

1
r

1
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1

2











 cos

r

a2
 

<UWg;Gj; Njw;wj;jpd; 
gb 

<UWg;Gj; Njw;wj;jpd; 
gb 









 cos

r

a
1

r

1

r

1

1

 







 cos

r

a
1

r

1

r

1

2

 

 

 𝑉 = 𝑘𝑞  
















 cos

r

a
cos

r

a
1

r

1
1

r

1
  

 

 
2r

2
kV




cosaq
 

 
2r

p
kV




cos
     a2qp   

 
2

0 r

p

4

1
V






cos
       












04

1
k  

  ar
r

rp

4

1
V

2

0





ˆ.


  

 rpp .̂cos


   

rpwg;G epfo;Tfs;: 

 
2

0 r

p

4

1
V0


 vdpy;,  

 
2

0 r

p

4

1
V180


 vdpy;,  

 0V90  vdpy;,  

 

 
 

 

6. $Yk; tpjpapypUe;J fh]; tpjpiag; ngWf. 
 Q kpd;D}l;lk; nfhz;l Gs;sp 

kpd;Jfisr; Rw;wp r MuKs;s fw;gidf; 
Nfhsk; xd;W cs;sJ. 

   cos. dAEAdEE


 

 ,g;Gs;sp NeHkpd;Jfspd; kpd;GykhdJ 
Nfhsg; gug;gpd; xt;nthU Gs;spapYk; 
Mu topNa ntspNehf;fpa jpirapy; 
mikfpd;wJ. 

 𝑑A    MdJ E    d; jpirapNyNa cs;sjhy; 

θ = 0° 

 

  dAEE      10 cos  

  dAEE  

   2r4dA > 
2r

Q
kE   

 
0

E

Q


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

 Nkw;fz;l rkd;ghL fh]; tpjp vdg;gLk;. 
 kpd;Jfis %bAs;s gug;G vj;jifa 

tbtk; nfhz;bUe;jhYk; ,r;rkd;ghL 
nghUe;Jk;. 

 glj;jpy; fhl;bAs;s A1, A2 kw;Wk;  A3 

midj;Jg; gug;GfSf;Fk; nkhj;j 
kpd;ghak; xd;Nw MFk;. 
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 VNjDk; xU tbtKs;s %ba 

gug;gpdhy; Q kpd;D}l;lk; nfhz;l xU 
kpd;Jfs; #og;gl;bUg;gpd; mk;%bag; 
gug;gpw;fhd nkhj;j kpd;ghakhdJ 

0

l
E

Q


 cs ;  

 

7. kpd;D}l;lk; ngw;w Kbtpyh ePsKs;s 
fk;gpapdhy; Vw;gLk; kpd;Gyj;jpw;fhd 
rkd;ghl;ilg; ngWf. 

 𝜆  vd;gJ Kbtpyh ePsKila fk;gpapd; 
rPuhd kpd;D}l;l ePslHj;jp. 

 fk;gpayp;Ue;J r nrq;Fj;Jj; njhiytpy; 
Gs;sp P cs;sJ. 

 r MuKk; L ePsKk; nfhz;l cUis 
tbt fh]pad; gug;igf; fUJNthk;. 

  AdEE


.  

  
m.gN k.gt.g

AdEAdEAdEE


...  

 

 tisgug;gpy;> dAEAdE .. 


 100  cos,  

 Nky; kw;Wk; mbg;gug;Gfspy;> 0AdE 


.

 09090  cos,  

 vdNt cUis tbtg; gug;gpd; nkhj;j 
kpd;ghak; 

 
0

E

Q
AdE


 

cs ;

t.g


.  

 LQ cs ;  

 
0

L
dAE






t.g

 

 rL2dA 
t.g

 

 
0

L
rL2E




.  

 
r2

1
E

0




  

 r
r2

1
E

0

ˆ






 

 

8. kpd;D}l;lk; ngw;w Kbtpyh rkjsg; 
gug;gpdhy; Vw;gLk; kpd;Gyj;jpw;fhd 
rkd;ghl;ilg; ngWf. 

 σ vDk; rPuhd kpd;D}l;lg; gug;glHj;jp 
nfhz;;l Kbtpyh rkjsj;jl;L xd;iwf; 
fUJNthk;. 

 jl;bypUe;J r nrq;Fj;Jj; njhiytpy; 
Gs;sp P cs;sJ. 

 rkjsj;jpd; msT KbtpyhjJ vd;gjhy; 
mjpypUe;J rk njhiytpy; cs;s 

midj;Jg; Gs;spfspYk; kpd;Gyj;jpd; 
kjpg;G rkkhf ,Uf;Fk;.  

 2r ePsKk; A FWf;Fntl;Lg; gug;Gk;  
nfhz;l cUis tbt fh]pad; 
gug;igf; fUJNthk;. 

 AdEE


.  

0

encl

PP

Q
AdEAdEAdE


 

'

...


t.g

 
 tisgug;gpy;> 0AdE 


.

 09090  cos,  

 cUistbtg; gug;gpy;> dAEAdE .. 


 

  100  cos,  

 
0PP

Q
dAEdAE


 

cs ;

'

..  

 AQ cs ;  

 
0P

A
dAE2




  

 AdA
P

  

 
0

A
EA2




  

 
02

E



  

 n
2
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0
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9. kpd;D}l;lk; rPuhfg; ngw;w xU Nfhsff; 
$l;bdhy; Vw;gLk; kpd;Gyj;jpw;fhd 
rkd;ghl;ilg; ngWf. 

Nfhsj;jpw;F ntspapy; cs;s Gs;spapy;       
(r >R): 

 Nfhsj;jpd; ikaj;jpypUe;J r njhiytpy; 
Nfhsj;jpw;F ntspNa P vd;w Gs;sp 
cs;sJ. 

 kpd;Jfs;fs; Nfhsj;jpd; gug;gpy; rPuhfg; 
gutpAs;sd. 

 Q > 0 vdpy; kpd;Gyk; Mu topNa 
ntspNehf;fpAk;   Q < 0 Mu topNa 
cs;Nehf;fpAk; ,Uf;Fk;. 

 
0

Q
AdE




Gg ug ;
fh] pad ;


.  

 
0

Q
AdE




Gg ug ;
fh] pad ;


 

 
2r4Ad 

Gg ug ;
fh] pad ;


 

 
0

2 Q
r4E


.  

 
2

0 r

Q

4

1
E


  

 r
r

Q

4

1
E

2

0




  

 

gug;gpd; kPJ cs;s Gs;spapy;         ( r = R): 

r
r

Q

4

1
E

2

0




   (r = R) 

Nfhsj;jpw;F cs;Ns cs;s Gs;spapy;:         
(r < R): 

 Nfhsj;jpd; ikaj;jpypUe;J r njhiytpy; 
Nfhsj;jpw;F cs;Ns P vd;w Gs;sp 
cs;sJ. 

 r Muk; nfhz;l Nfhs tbt fh]pad; 
gug;igf; fUJNthk;. 

 
0

Q
AdE




Gg ug ;
fh] pad ;


.  

 
0

2 Q
r4E


.  

 fh]pad; gug;gpw;Fs;,     Q = 0. 

 E = 0. 

 Nkw;gug;gpd; kPJ kpd;Jfs;fs; rPuhf gutg; 
ngw;w cs;sPlw;w Nfhsj;jpd; cs;Ns 
mike;Js;s midj;Jg; Gs;spfSf;Fk; 
kpd;Gyk; RopahFk;. 

 
 

 

 

 

 

 

10. kpd;fyDld; ,izg;G Jz;bf;fg;gl;l 
epiyapy; kpd;Njf;fpapDs; kpd;fhg;gpid 
itg;gjhy; cUthFk; kpd;Njf;Fj;jpwid 
tpsf;Ff. 

 A vd;gJ ,U ,izj;jl;Lfspd; FWf;F 
ntl;Lg; gug;G. 

 d vd;gJ jl;LfSf;fpilNa cs;s 
,ilntsp 

 Vo kpd;dOj;jKila kpd;fydhy;> 
kpd;Njf;fpahdJ Qo kpd;D}l;lk; nfhz;l 
kpd;Jfs;fis Nrkpf;Fk; mstpw;F 
kpd;Ndw;wk; nra;ag;gLfpwJ. 

 Co =  Vo / Qo 

 kpd;fyDldhd ,izg;Gj; 
Jz;bf;fg;LfpwJ. 

 jw;NghJ jl;LfSf;fpilNa kpd;fhg;G 
Eiof;fg;gLfpwJ. 

 
r

0E
E


  

 E0 vd;gJ kpd;fhg;G ,y;yhjNghJ 
kpd;Njf;fpf;F ,ilapy; cs;s kpd;Gyk;. 

 r  vd;gJ kpd;fhg;gpd; rhHG tpLjpwd;. 

 0r EE1  ,  

 ,jd; tpisthf jl;LfSf;fpilNaahd 
kpd;dOj;j NtWghLk; FiwAk;. 

 kpd;D}l;l kjpg;G khwhky; ,Uf;Fk;. 

 
r
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r

0 V
d

E
EdV
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 kpd;fhg;ig GFj;jpa gpd;G 
kpd;Njf;Fj;jpwd; mjpfhpf;fpwJ. 

 
d

A
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A
C 0r 




  

 kpd;fhg;G ,y;yhjNghJ kpd;Njf;fpapd; 

Mw;wy; 
0

2
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Q

2

1
U   

 kpd;fhg;G cs;sNghJ kpd;Njf;fpapd; 

Mw;wy; 
r

oU
U


  

 0r UU1  ,  

 kpd;fhg;igg; GFj;Jk;NghJ> mij 
kpd;Njf;fp cs;Ns ,Of;fpwJ. 

 ,jw;fhf rpwpJ Mw;wy; 
nrytplg;gLtjhNyNa kpd;Njf;fpapd; 
Mw;wy; msT Fiwfpd;wJ. 
 

 
 

 

 

 

11. kpd;fyDld; ,izf;fg;gl;l epiyapy; 
kpd;Njf;fpapDs; kpd;fhg;ig GFj;Jtjhy; 
cUthFk; kpd;Njf;Fj;jpwid tpsf;Ff. 

 jl;LfSf;fpilNaahd kpd;dOj;j 
NtWghL V0 khwhky; ,Uf;Fk;. 

 kpd;fhg;igg; GFj;jpdhy;> kpd;Njf;fpapy; 

Nrkpf;fg;gLk; kpd;Jfs;fspd; msT r

klq;fhf caUfpwJ. 

 0rQQ    

 0rCC   
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 kpd;fhg;G ,y;yhjNghJ kpd;Njf;fpapd; 
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 kpd;fhg;G cs;sNghJ kpd;Njf;fpapd; 

Mw;wy
 or UU   

 0r UU1  ,  

 Mw;wy; mlHj;jp 2

0E
2

1
u   

 

 
 

 

12. kpd;Njf;fpfspd; njhlhpizg;G kw;Wk; gf;f 
,izg;ig tpthp. 
njhlhpizg;gpy; 
kpd;Njf;fpfs; 

gf;f ,izg;gpy; 
kpd;Njf;fpfs; 

C1, C2 kw;Wk; C3 vd;w 
kpd;Njf;Fj;jpwd; 
nfhz;l %d;W 
kpd;Njf;fpfs; 
njhlhpizg;gpy; 
cs;sd. 

C1, C2 kw;Wk; C3 vd;w 
kpd;Njf;Fj;jpwd; 
nfhz;l %d;W 
kpd;Njf;fpfs; gf;f 
,pizg;gpy; cs;sd. 

xt;nthU 
kpd;Njf;fpapYk; 
Nrkpf;fg;gLk; 
kpd;Jfs;fspd; 
kpd;D}l;lk; rkk; 

xt;nthU 
kpd;Njf;fpapd; 
FWf;Nf cUthFk; 
kpd;dOj;j NtWghL 
rkk; 
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13. thd; b fpuhg; kpd;dpaw;wpapd; jj;Jtk;> 
mikg;G> nray;gLk; tpjk; kw;Wk; 
gad;ghLfis tpthp. 
jj;Jtk;:  $HKidfspd; nray;ghL 

kw;Wk; epiykpd;J}z;ly;. 

mikg;G: 

 A vd;w cs;sPlw;w xU cNyhff; 
Nfhsk; kpd;fhg;Gg; ngw;w J}z;fs; 
kPJ nghUj;jg;gl;Ls;sJ. 

 B vd;w fg;gp Nfhsj;jpd; ikaj;jpy; 
cs;sJ. 

 C vd;wf; fg;gp Nfhsj;jpd; 
mbg;gFjpapy; cs;sJ. 

 gl;Lj; Jzpahyhd gl;il fg;gpfs; 
topNa nry;fpwJ. 

 C MdJ kpd;Nkhl;lhH xd;wpd; %yk; 
njhlHe;J ,aq;FfpwJ. 

 mjpf $HKidfs; nfhz;l D kw;Wk; 
E vd;w rPg;G tbtf; flj;jpfs; 
fg;gpfSf;F mUNf 
nghUj;jg;gl;Ls;sd. 

 rPg;G Df;F 10
4
 V vd;w mstpy; 

NeHkpd;dOj;jk; ,Uf;FkhW kpd;jpwd; 
toq;fp nra;fpwJ. 

 E MdJ cs;sPlw;w cNyhff; 
Nfhsj;jpd; cl;Gwk; 
,izf;fg;gl;Ls;sJ. 

 

nray;ghL: 

$HKidfspd; nray;ghL: 

 rPg;G Df;F mUNf cs;s 
caHkpd;Gyj;jpdhy;> $HKidr; 
nray;ghl;bd; fhuzkhf fhw;W 
madpahf;fg;gLfpwJ. 

 fhw;wpy; cs;s vjpH madpfs; 
$HKidfis Nehf;fp efHfpd;wd. 

 NeH madpfs; gl;ilia Nehf;fp 
tpul;lg;gLfpd;wd. 

 ,e;j NeH madpfs; gl;ilapy; xl;bf; 
nfhs;tjhy; Nky;Nehf;fpr; nrd;W rPg;G 
Eia neUq;Ffpd;wd. 

epiykpd;J}z;ly; jj;Jtk;: 

 epiykpd;J}z;ly; jj;Jtj;jpd; 
fhuzkhf rPg;G E vjpH kpd;D}l;lk; 
ngWfpwJ. 

 Nfhsk; NeH kpd;D}l;lk; ngWfpwJ. 
NkYk; ,k;kpd;D}l;lq;fs; Nfhsj;jpd; 
kPJ guTfpd;wd. 

 rPg;G Ey; cs;s mjpf msT 
kpd;Gyk; fhw;iw madpahf;FfpwJ. 

 vdNt vjpH kpd;D}l;lq;fs; gl;ilia 
Nehf;fp tpul;lg;gLfpd;wd. 

 ,jdhy; gl;ilia milAk; Kd;ghf 
mjpy; cs;s NeH kpd;D}l;lq;fs; 
rkd; nra;ag;gLfpd;wd. 

 ,jdhy; gl;il fPopwq;Fk;NghJ 
kpd;D}l;lkw;w epiyia milfpwJ. 

 

kpd;D}l;lf; frpT: 

 ,t;thW ve;jpuk; njhlHr;rpahf NeH 
kpd;D}l;lj;ijf; Nfhsj;jpw;F 
khw;WfpwJ. 

 ,jd; tpisthf Nfhsj;jpd; 
kpd;dOj;jk; xU ngUk kjpg;ig 
milAk; tiu mjpfhpj;Jf;nfhz;Nl 
,Uf;Fk;. 

 ,jd; gpwF fhw;wpd; madpahf;fj;jpd; 
fhuzkhf kpd;D}l;lq;fs; frpaj; 
njhlq;Ffpd;wd. 

 
 
 

kpd;D}l;lf; frpitf; Fiwf;Fk; 
topKiw: 

 caH mOj;jj;jpy; fhw;W epug;gg;gl;l 
v/F fyj;jpdhy; Nfhsj;ij 
%Ltjd; %yk; Nfhsj;jpd; 
kpd;D}l;lf; frpitf; Fiwf;fyhk;. 

gad;fs;: 

 ,jd; %yk; 10
7 

V mstpyhd 
caH kpd;dOj;jk; cw;gj;jp 
nra;ag;gLfpwJ. 

 ,e;j caH kpd;dOj;jk; 
mZf;fU ciyfspy; gad;gLk; 
NeHkpd; madpfis ( GNuhl;lhd;> 
ba+l;uhd;) KLf;Ftpf;fg; 
gad;gLj;jg;gLfpwJ.  
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2.kpd;Ndhl;ltpay;   
2 kjpg;ngz; tpdhf;fs; 

1. ,Og;Gj; jpirNtfk; tiuaW. 
 ntspg;Gwj;jpypUe;J nray;gLk; 
kpd;Gyj;jpdhy; flj;jpapd; topNa 
fl;Lg;ghlw;w Kiwapy; ,aq;Fk; 
vyf;l;uhd;fs; kPJ jpzpf;fg;gLk; 
jpirNtfk; ,Og;Gj; jpirNtfk; 
vdg;gLk;.      ,jd; myF: m s

-1 
 

2. ,af;f vz; tiuaW. 
 XuyF typik nfhz;l 

kpd;Gyj;jpdhy; ngwg;gLk; ,Og;Gj; 

jpirNtfk; ,af;f vz; vd 

tiuaWf;fg;gLfpwJ. ,jd; myF 

1 --12 s Vm  

3. kpd;Ndhl;l mlHj;jp tiuaW. 
 kpd;Ndhl;l mlHj;jp vd;gJ 

flj;jpapd; XuyF FWf;Fntl;Lg; 
gug;G topahf ghAk; kpd;Ndhl;lj;jpd; 
msthFk;. 

 ,J xU ntf;lH msT. 
 ,jd; myF: A m

-2 

4. Xkp tpjpapd; Ez; tbtj;ij vOJf. 
 𝑱 = 𝝈𝑬     

 𝑱 vd;gJ flj;jpapd; kpd;Ndhl;l 
mlHj;jp 

 𝝈 vd;gJ flj;jpapd; kpd;flj;J vz; 

 𝑬   vd;gJ flj;jpapd; topNaahd 
kpd;Gyk; 
 
 
 
 

5. Xk; tpjpapd; gad;ghl;L tbtj;ijf; 
$Wf. 
 𝑽 = 𝑰𝑹  

 𝑽  vd;gJ flj;jpapd; 
KidfSf;fpilg;gl;l kpd;dOj;j 
NtWghL 

 𝑰  vd;gJ flj;jpapd; topNaahd 
kpd;Ndhl;lk; 

 𝑹 vd;gJ flj;jpapd; kpd;jil 
 

6. flj;jpapd; kpd;jil tiuaW. 
 flj;jp xd;wpd; KidfSf;fpilg;gl;l 
kpd;dOj;j NtWghl;bw;Fk; mjd; topNa 
ghAk; kpd;Ndhl;lj;jpw;Fk; ,ilNa 
cs;s jfT flj;jpapd; kpd;jil vd 
tiuaWf;fg;gLfpwJ. ,jd; myF: ohm. 
 

7. kpd;jil vz; tiuaW.  
 kpd;jil vz; vd;gJ XuyF ePsKk;> 
XuyF FWf;F ntl;Lg; gug;Gk; nfhz;l 
flj;jp xd;W kpd;Ndhl;lj;jpw;F mspf;Fk;; 
kpd;jilahFk;. ,jd; myF: Ω 𝑚. 
 

8. kpd;jil ntg;gepiy vz; tiuaW. 
 kpd;jil ntg;gepiy vz; vd;gJ xU 
bfphp ntg;gepiy caHtpy; Vw;gLk; 
kpd;jil vz; mjpfhpg;gpw;Fk; T0 
ntg;gepiyapy; cs;s kpd;jil 
vz;Zf;Fk; ,ilNa cs;s tpfpjk; 
MFk;. ,jd; myF:   /°𝐶 . 
 

9. kPf;flj;Jj; jpwd; vd;why; vd;d? 
 kpff; Fiwe;j ntg;gepiyfspy;> xU 
rpy cNyhfq;fs;> mitfspd; NrHkq;fs; 
kw;Wk; cNyhff; fyitfspd; kpd;jil 
Rop kjpg;ig milAk;. Rop kpd;jilAld; 

kpd;Ndhl;lj;ijf; flj;Jk; mtw;wpd; 
jd;ik kPf;flj;Jj;jpwd; vdg;gLk;.  
 

10. xU kpd;fyj;jpd; mfkpd;jil vd;why; 
vd;d? 
 kpd;fyj;jpDs; kpd;Ndhl;lk; nry;Yk; 
epfo;tpy;> kpd;fyj;jpDs; cs;s kpd;gF 
jputk; kpd;Ndhl;lj;jpw;F xU 
kpd;jiliaj; jUfpwJ. ,J 
kpd;fyj;jpd; mfkpd;jil vdg;gLk;. 
 

11. fpHf;fh/gpd; Kjy; tpjp (m)  kpd;Ndhl;l 
tpjp (m) re;jp tpjpiaf; $Wf. 
 ve;jnthU re;jpg;gpYk; re;jpf;fpd;w 
kpd;Ndhl;lq;fspd; Fwpapay; $l;Lj; 
njhif RopahFk;. 
 

12. fpHr;rh/gpd; ,uz;lhk; tpjp (m) 
kpd;dOj;j NtWghl;L tpjp (m) Rw;W 
tpjp: 
 ve;j xU %ba kpd;Rw;wpd; xt;nthU 
gFjpapYk; cs;s kpd;Ndhl;lk; kw;Wk; 
kpd;jil Mfpatw;wpd; 
ngUf;fw;gyd;fspd;  Fwpapay; 
$l;Lj;njhifahdJ me;j kpd;Rw;wpy; 
cs;s kpd;dpaf;F tpirfspd; Fwpapay; 
$l;Lj;njhiff;Fr; rkkhFk;.  

 
13. kpd;dhw;wy; kw;Wk; kpd;jpwd; xg;gpLf. 

kpd;dhw;wy; kpd;jpwd; 
,J Ntiy 
nra;Ak; 
jpwikahFk;. 

kpd;Ndhl;lj;jpdhy; 
xU tpdhbapy; 
nra;ag;gLk; 
Ntiyapd; msT. 

,jd; myF: [{y; ,jd; myF: thl; 
1 kWh = 36 x 10

5
 J P = VI 
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14. kpd;Ndhl;lk; vd;gJ xU ];NfyH. Vd;? 
 kpd;Ndhl;lk; ntf;lHfspd; $l;ly; 

tpjpfSf;F cl;glhJ. 

 NkYk; 𝐼 = J . A   = JA cos θ 
 vdNt kpd;Ndhl;lk; xU ];NfyH 

MFk;. 
 

15. Xk; tpjpf;F cl;gLk; kw;Wk; Xk; tpjpf;F 
cl;glhj rhjdq;fs; ahit? 
Xk; tpjpf;F cl;gLk; rhjdq;fs;: 

 jhkpuf; fk;gp> cNyhfq;fs; 
Xk; tpjpf;F cl;glhj rhjdq;fs;: 

 ilNahL> kpd;dpio tpsf;F> 
Fiwf;flj;jpfs; 

 
16. xU kpd;Rw;wpy; jpwDf;fhd rkd;ghL     

P = VI vd;gij tUtp. 

 𝑃 =
𝑑𝑈

𝑑𝑡
 

 𝑃 =
𝑑

𝑑𝑡
(𝑉. 𝑑𝑄) 

 𝑃 = 𝑉
𝑑𝑄

𝑑𝑡
 

 𝑃 = 𝑉𝐼   (∵ 𝐼 =
𝑑𝑄

𝑑𝑡
) 

 
17. kpd;Rw;wpy; jpwDf;fhd gy;NtW 

tifahd rkd;ghLfis vOJf. 
 P = VI 
 P = I

2 
R 

 P = V
2
/R  

 
18. kpd;dOj;jkhdpapd; jj;Jtj;ijf; $W. 

 kpd;fyj;jpd; kpd;dpaf;F tpir 
rkd;nra; ePsj;jpw;F NeHj;jftpy; 
mikAk;. 

 ξ ∝ 𝑙 
 
 
 
 

19. [_ypd; ntg;g tpjpiaf; $Wf. 
[_ypd; tpjpg;gb> xU kpd;Rw;wpy; 
kpd;Ndhl;lk; gha;tjhy; cUthf;fg;gLk; 
ntg;gkhdJ> 

 kpd;Ndhl;lj;jpd; ,Ukbf;F 
NeHj;jftpYk; 

 kpd;Rw;wpd; kpd;jilf;F NeHj;jftpYk; 
 kpd;Ndhl;lk; ghAk; Neuj;jpw;F 

NeHj;jftpYk; mikAk;. 
 

20. ntg;g kpd;tpisT vd;why; vd;d? 
ntg;gkpd; tpisT vd;gJ ntg;gepiy 

NtWghl;il kpd;dOj;j NtWghlhf 
khw;Wk; epfo;T MFk;. 

 
21. rPngf; tpisT vd;why; vd;d? 

xU %ba Rw;wpy; ,U ntt;NtW 
cNyhfq;fspd; ,U re;jpg;Gfis 
ntt;NtW ntg;gepiyfspy; 
itf;Fk;NghJ kpd;dpaf;F tpir 
cUthfpwJ. ,t;tpisNt rPngf; tpisT 
vdg;gLk;. 

 
22. ngy;baH tpisT vd;why; vd;d? 

ntg;g kpd;dpul;ilAld; $ba kpd;Rw;wpy; 
kpd;Ndhl;lj;ij nrYj;Jk;NghJ> xU 
re;jpapy; ntg;gk; ntspg;gLjYk; kw;nwhU 
re;jpapy; ntg;gk; cl;ftug;gLjYk; 
eilngWk; tpisT ngy;baH tpisT 
vdg;gLk;. 
 

23. jhk;]d; tpisT vd;why; vd;d? 
xU flj;jpapd; ,U Gs;spfs; 

ntt;NtW ntg;gepiyfspy; cs;sNghJ> 
,e;j Gs;spfspy; vyf;l;uhd; mlHj;jp 
NtWgLtjhy; ,t;tpU 
Gs;spfSf;fpilNa kpd;dOj;j NtWghL 

cUthf;fg;gLk; tpisNt jhk;]d; 
tpisT vdg;gLk;. 

 
%d;W kw;Wk; Ie;J kjpg;ngz; 

tpdhf;fs;: 
1. kpd;Ndhl;lj;jpd; Ez;khjphpf; 

nfhs;ifia tpthpj;J mjpypUe;J Xk; 
tpjpapd; Ez; tbtj;ijg; ngWf. 

 

 A FWf;Fg; gug;G nfhz;l flj;jpapy; 
E vd;w kpd;Gyk; tyg;Gwj;jpypUe;J 
,lg;Gwkhf nray;gLfpwJ. 

 𝑛 vd;gJ XuyF gUkdpy; cs;s 
fl;Lwh vyf;l;uhd;fspd; vz;zpf;if. 

 𝑣𝑑  vd;gJ fl;Lwh vyf;;l;uhd;fspd; 
,Og;Gj; jpirNtfk;. 

 𝑑𝑥 = 𝑣𝑑  𝑑𝑡 
 flj;jpapd; gUkf; $wpy; cs;s 

fl;Lwh vyf;l;uhd;fspd; vz;zpf;if  
 = nAdx =  𝐴𝑣𝑑  𝑑𝑡 𝑛 
 𝑑𝑄 = 𝑒 𝐴𝑣𝑑  𝑑𝑡 𝑛  

 𝐼 =
𝑑𝑄

𝑑𝑡
 

 𝐼 = 𝑛𝑒𝐴𝑣𝑑 
 kpd;Ndhl;l mlHj;jp: 

kpd;Ndhl;l mlHj;jp vd;gJ 
flj;jpapd; XuyF FWf;Fntl;Lg; 
gug;G topahf ghAk; kpd;Ndhl;lj;jpd; 
msthFk;. 

 J =
I

A
 

 ,J xU ntf;lH msT. 
 ,jd; myF: A m

-2 

 J = 𝑛𝑒𝑣𝑑   
 

 J = 𝑛𝑒𝑣 𝑑 
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 𝑣 𝑑 = −
𝑒𝜏

𝑚
𝐸   

 

 J = −
𝑛𝑒2𝜏

𝑚
𝐸    

 𝑱 = −𝝈𝑬    
 vyf;l;uhd;fs; nry;Yk; jpiriaf; 

fzf;fpy; vLj;Jf;nfhz;ljhy; NkNy 
cs;s rkd;ghl;by; vjpHf;Fwp 
te;Js;sJ. 

 kuGg;gb> kpd;Ndhl;l mlHj;jpapd; 
jpirahdJ NeHkpd;Jfs; nry;Yk; 
jpirapNyNa mikAk;. 

 vdNt> Nkw;fz;l rkd;ghl;il 
gpd;tUkhW vOjyhk;. 

 𝑱 = 𝝈𝑬    
 Nkw;fz;l rkd;ghL Xk; tpjpapd; 

Ez;tbtkhFk;. 
 

2. Xk; tpjpapd; Ez;khjphp mikg;gpypUe;J 
Xk; tpjpapd; gad;ghl;L tbtj;ijg; 
ngWf. mjd; tuk;Gfis tpthp. 
 Xk; tpjpahdJ 𝐽 = 𝜍𝐸 vd;w 

rkd;ghl;bypUe;J ngwg;gLfpwJ. 
 l ePsKk; A FWf;F ntl;Lg;gug;Gk; 

nfhz;l fk;gpapd; xU gFjpiaf; 
fUJNthk;. 

 fk;gpapd; KidfSf;fpilNa V 
kpd;dOj;j NtWghl;il 
mspf;Fk;NghJ> fk;gpapy; epfu 
kpd;Gyk; Njhd;wp kpd;Ndhl;lj;ij 
cUthf;Fk;. 

 fk;gpapd; ePsk; KOtJk; 
kpd;GykhdJ rPuhf cs;sjhff; 
fUjpdhy;> 

 V = El 
 𝐽 = 𝜍𝐸 

 

 𝐽 = 𝜍
𝑉

𝑙
 

 

 𝐽 =
𝐼

𝐴
 

 

 
𝐼

𝐴
= 𝜍

𝑉

𝑙
 

 

 𝑉 = 𝐼  
𝑙

𝜍𝐴
      

 

 
𝑙

𝜍𝐴
= 𝑅> flj;jpapd; kpd;jil 

 flj;jpapd; kpd;jil> flj;jpapd; 
ePsj;jpw;F NeHj;jftpYk; 

 mf;flj;jpapd; FWf;Fntl;Lg; 
gug;gpw;F vjpHj;jftpYk; mikAk;. 

 vdNt Xk; tpjpapd; gad;ghl;L 
tbtj;ij gpd;tUkhW vOjyhk;. 

 V = IR 
 Nkw;fz;l rkd;ghl;bd;gb> R = V/ I  
 kpd;jilapd; myF Xk;. 
 kpd;Ndhl;lk; kw;Wk; kpd;dOj;jj;jpw;F 

,ilg;gl;l tiuNfhL xU 
NeHf;NfhlhFk;. 

 ,e;j NeHf;Nfhl;bd; rha;T kpd;jil 
Rd; jiyfPo; kjpg;Gf;Fr; rkkhFk;. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. kpd;jilahf;fpfs; njhlhpizg;G kw;Wk; 
gf;f ,izg;gpy; cs;s NghJ 
njhFgad; kpd;jilf;fhd Nfhitiag; 
ngWf. 
 
kpd;jilahf;fpfspd; 
njhlhpizg;G 

kpd;jilahf;fpfsp
d; gf;f ,izg;G 

R1, R2, kw;Wk; R3 
vd;w kpd;jil 
kjpg;G nfhz;l 
%d;W 
kpd;jilahf;fpfs; 
njhlhpizg;gpy; 
,izf;fg;gl;Ls;sd 

R1, R2, kw;Wk; R3 
vd;w kpd;jil 
kjpg;G nfhz;l 
%d;W 
kpd;jilahf;fpfs; 
gf;f ,izg;gpy; 
,izf;fg;gl;Ls;s
d 

xt;nthU 
kpd;jilahf;fpapYk; 
kpd;Ndhl;lk; I rkk;. 

xt;nthU 
kpd;jilahf;fpYk; 
kpd;dOj;jk; V 
rkk;.  

𝑉 = 𝑉1 + 𝑉2 + 𝑉3 𝐼 = 𝐼1 + 𝐼2 + 𝐼3 

𝑉1 = 𝐼𝑅1 
 
𝑉2 = 𝐼𝑅2 
 
𝑉3 = 𝐼𝑅3 

𝐼1 =
𝑉

𝑅1
  > 𝐼2 =

𝑉

𝑅2
 

 

 𝐼3 =
𝑉

𝑅3
 

𝑉 = 𝐼𝑅𝑆 𝐼 =
𝑉

𝑅𝑃
 

𝐼𝑅𝑆 = 𝐼(𝑅1 + 𝑅2 + 𝑅3) 
𝑉

𝑅𝑃
= 𝑉  

1

𝑅1
+

1

𝑅2
+

1

𝑅3
  

𝑅𝑆 = 𝑅1 + 𝑅2 + 𝑅3 
1

𝑅𝑃
=

1

𝑅1
+

1

𝑅2
+

1

𝑅3
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4. Nthy;l; kPl;liuf; nfhz;L xU 
kpd;fyj;jpd; mfkpd;jiliaf; 
fhZk; Nrhjidia tpthp. 

 
* glj;jpy; fhl;bAs;sgb kpd; ,izg;G 

nra;ag;gLfpwJ. 
* kpd;fyj;jpd; kpd;dpaf;F tpir 𝜉 

fz;lwpa mjd; FWf;Nf caH 
kpd;jil nfhz;l Nthy;l; kPl;lH 
,izf;fg;gLfpwJ. 

* Nthy;l; kPl;lH tpyf;fkila kpff; 
Fiwe;j kpd;Ndhl;lj;ijNa 
vLj;Jf;nfhs;Sk;. 

* Mjyhy; kpd;Rw;iw jpwe;j Rw;whfNt 
fUjyhk;. 

* vdNt Nthy;l; kPl;lH mstPL 
kpd;fyj;jpd; kpd;dpaf;F tpiriaj; 
jUk;.  

* R vd;w Gw kpd;jilahf;fpia 
kpd;Rw;wp ,izj;jhy; I vd;w 
kpd;Ndhl;lk; Rw;wpy; cUthf;fg;gLk;.  

* Rf;F ,ilg;gl;l kpd;dOj;j 
NtWghL> V = IR 

* kpd;fyj;jpd; mfkpd;jil r 
fhuzkhf> Nthy;l; kPl;lH fhl;Lk; 
msthdJ V> kpd;fyj;jpd; 
kpd;dpaf;F tpiriatplf; Fiwthf 
mikAk;. 

* 𝑉 = 𝜉 − 𝐼𝑟  

 

* 𝐼𝑟 = 𝜉 − 𝑉  

 

* 𝑟 =  
𝜉−𝑉

𝑉
 𝑅 

5. fpHr;rh/gpd; Kjy; tpjpiaf; $wp 
tpsf;Ff. 
fpHr;rh/gpd; Kjy; tpjp: 
 ve;jnthU re;jpg;gpYk;  re;jpf;fpd;w 
kpd;Ndhl;lq;fspd; Fwpapay; 
$l;Lj;njhif RopahFk;. 
tpsf;fk;: 

 ,J kpd;Jfs;fspy; cs;s 
kpd;D}l;lq;fspd; moptpd;ik tpjpapd; 
mbg;gilapy; mikfpwJ. 

 re;jpfspy; kpd;Jfs;fs; 
cUthf;fg;gLtNjh moptNjh 
,y;iy. 

 re;jpapy; EioAk; kpd;Jfs; 
midj;Jk; re;jpia tpl;L 
ntspNaWk;. 

 re;jpia Nehf;fpr; nry;Yk; 
kpd;Ndhl;lk; NeHf;Fwp cilaJ 
vdTk; 

 re;jpapypUe;J ntspr;nry;Yk; 
kpd;Ndhl;lk; vjpHf;Fwp cilaJ 
vdTk; fUjg;gLtJ kuG. 

 A `re;jpf;F ,t;tpjpiag; gad;gLj;j 
 𝐼1 + 𝐼2 = 𝐼3 + 𝐼4 + 𝐼5 

 

 
 
 
 
 
 
 

6. fpHr;rh/gpd; ,uz;lhk; tpjpiaf; $wp 
tpsf;Ff. 
fpHr;rh/gpd; ,uz;lhk; tpjp: 
 ve;j xU %ba kpd;Rw;wpd; xt;nthU 
gFjpapYk; cs;s kpd;Ndhl;lk; kw;Wk; 
kpd;jil Mfpatw;wpd; 

ngUf;fw;gyd;fspd;  Fwpapay; 
$l;Lj;njhifahdJ me;j kpd;Rw;wpy; 
cs;s kpd;dpaf;F tpirfspd; Fwpapay; 
$l;Lj;njhiff;Fr; rkkhFk;.  
 
tpsf;fk;: 

 ,e;j tpjp jdpj;j mikg;Gfspd; 
Mw;wy; khwh tpjpg;gb mikfpwJ.  

 kpd;dpaf;F tpir %yk; mspf;Fk; 
Mw;wyhdJ vy;yh kpd;jilahf;fpfs; 
ngWk; Mw;wy;fspd; $LjYf;Fr; 
rkkhFk;. 

 %ba Rw;wpy; ehk; nry;Yk; jpirapy; 
kpd;Ndhl;lk; nrd;why;> 
mk;kpd;Ndhl;lk; kw;Wk; mg;ghijapy; 
cs;s kpd;jilapd; ngUf;fw;gydpd; 
kjpg;G NeHf;Fwpahff; fUjg;gLk;. 

 %ba Rw;wpy; ehk; nry;Yk; jpirf;F 
vjpHj;jpirapy; kpd;Ndhl;lk; nrd;why;> 
mk;kpd;Ndhl;lk; kw;Wk; mg;ghijapy; 
cs;s kpd;jilapd; ngUf;fw;gydpd; 
kjpg;G vjpHf;Fwpahff; fUjg;gLk;. 

 fpHf;fh/g; kpd;dOj;j NtWghl;L 
tpjpiag; gad;gLj;Jk;NghJ> Rw;wpy; 
cs;s midj;J kpd;Ndhl;lq;fSk; 
epiyahd kjpg;ig ngw Ntz;Lk; 
vDk; epge;jid gpd;gw;wg;gl 
Ntz;Lk;. 
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7. tPl;];Nlhd; rkdr;Rw;W rkepiyapy; 
miktjw;fhd epge;jidiag; ngWf. 

jj;Jtk;: 
 fpHr;rh/g; tpjpfspd; Kf;fpakhd 
gad;ghL tPl;];ld; Rw;W MFk;. 
tpsf;fk;: 

* tPl;];ld; rkdr; Rw;wpy; P, Q, R, S 
vd;w kpd;jilfs; xU %ba Rw;iw 
cUthf;FkhW ,izf;fg;gl;Ls;sd. 

* 𝜉  vd;gJ A kw;Wk; C vd;w 
Gs;spfSf;fpilNa 
,izf;fg;gl;Ls;s xU kpd;fyk;. 

* kpd;fyj;;jpypUe;J ntspg;gLk; 
kpd;Ndhl;lk; I MdJ I1, I2, I3, I4 vd;w 
ehd;F gFjpfshfg; gphpfpd;wJ. 

* G vd;gJ fhy;tdhkPl;lhpd; kpd;jil. 
* GI vd;gJ fhy;tdh kPl;lH topNa 

nry;Yk; kpd;Ndhl;lk;. 
* 𝐼1−𝐼𝐺−𝐼3 = 0  

* 𝐼2+𝐼𝐺−𝐼4 = 0 

* 𝐼1𝑃+𝐼𝐺𝐺−𝐼2𝑅 = 0 

* 𝐼1𝑃+𝐼3𝑄−𝐼4𝑆−𝐼2𝑅 = 0 

* 𝐼𝐺 = 0 

* 𝐼1 = 𝐼3  
*  𝐼2 = 𝐼4    
* 𝐼1𝑃 = 𝐼2𝑅  

* 𝐼1(𝑃 + 𝑄) = 𝐼2(𝑅 + 𝑆) 

* 
𝐼1(𝑃+𝑄)

𝐼1𝑃
=

𝐼2(𝑅+𝑆)

𝐼2𝑅
 

* 
𝑃

𝑄
=

𝑅

𝑆
 

 
 
 
 
 

8. kPl;lH rkdr; Rw;iwf; nfhz;L fk;gpr; 
RUs; xd;wpd; kpd;jil kw;Wk; kpd;jil 
ntg;gepiy vz;iz vt;thW 
fzf;fpLtha;? 
jj;Jtk;: 
 tPl;];;Nlhd; rkdr; Rw;wpd; kw;nwhU 
tbtNk kPl;lH rkdr; Rw;W MFk;. 
mikg;G:  

* kpd;jil Gwf;fzpf;fj; jf;f %d;W 
jbj;j jhkpug; gl;ilfs; kug;gyif 
kPJ nghUj;jg;gl;Ls;sd. 

* G1 kw;Wk; G2 vd;gd gl;ilfSf;F 
,ilapy; cs;s ,ilntspfs;. 

* AB vd;gJ xU kPl;lH ePsKk;> rPuhd 
jbkDk; nfhz;l khq;fdpd; fk;gp. 

* fk;gpahdJ msTNfhYf;F 
,izahf kug;gyifapd; kPJ 
,Oj;Jg; nghUj;jg;gl;Ls;sJ. 

* P vd;w kjpg;G njhpahj kpd;jil G1 

,ilntspapy; ,izf;fg;gLfpwJ. 
* Q vd;w gbj;ju kpd;jil G2 

,ilntspapy; ,izf;fg;gLfpwJ. 
* J vd;w njhLNfhyhdJ 

fhy;tdhkPl;lH (G)  kw;Wk; caH 
kpd;jil (HR) Mfpatw;Wld; 
njhluhf ,izf;fg;gl;L E cld; 
,izfpwJ. 

* fk;gpapd; KidfSf;Ff; FWf;Nf 
nyf;yhQ;rp kpd;fyd; kw;Wk; rhtp 
,izf;fg;gl;Ls;sd. 

 
 

 
 
 
 
 
 

 

nray;ghL: 

* kPl;lH rkdr; Rw;W fk;gpapd; kPJ 
njhNfhiy efHj;jp fhy;tdhkPl;lhpy; 
kpd;Ndhl;lk; RopahFkhW 
nra;aNtz;Lk;. 

* ,g;Gs;sp J vd;f. 
* AJ kw;Wk; JB gFjpfs; R>S vd;w 

kpd;jilfSf;Fg; gjpyhf 
mikfpd;wd. 

* 
P

Q
=

R

S
=

R ′ AJ

R ′ JB
 

* 
P

Q
=

AJ

JB
=

𝑙1

𝑙2
 

* P = Q
𝑙1

𝑙2
 

KbT: 

* rkdr;Rw;W fk;gpahdJ jhkpu 
gl;ilfspd; kPJ gw;w itj;jpUg;gjy; 
KOikaw;w ,izg;gpd; fhuzkhf> 
,izg;gpy; kpfr;rpwpa msT kpd;jil 
mjpfhpj;jpUf;ff; $Lk;. 

* ,e;j kpd;jilahf;fpfs; Kid 
kpd;jilfs; vdg;gLk;. 

* ,g;gpioia ePf;f P kw;Wk; Q it 
,lg;ghpkhw;wk; nra;J Nrhjid 
kPz;Lk; xUKiw nra;ag;gl;L Pd; 
ruhrhp kjpg;G fz;lwpag;gLfpwJ. 

* 𝐑 = 𝝆
𝒍

𝑨
 

* jd;;kpd;jil vz;:  𝛒 =
𝐏𝛑𝐫𝟐

𝒍
     

  
9. kpd;dOj;jkhdpapd; jj;Jtj;ij 

tpsf;Ff. 
* kpd;dOj;j NtWghl;il mstpl 

cjTk; fUtpNa 
kpd;dOj;jkhdpahFk;. 

* 10 kP ePsk; nfhz;l rPuhd khq;fdpd; 
fk;gp kug;gyif kPJ 1 kPl;lH ePsk; 
nfhz;l 10 gFjpfshf> 
xd;Wf;nfhd;W ,izahfg; 
nghUj;jg;gl;bUf;Fk;. 
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* kpd;dOj;jkhdpapd; CD 
KidfSf;fpilNa xU kpd;fy 
mLf;F Bt, rhtp K Mfpait 
,izf;fg;gl;Ls;sd. 

* fk;gpapd; topNa I vd;w rPuhd 
kpd;Ndhl;lk; gha;fpwJ. 

* ,J Kjd;ikr; Rw;whFk;. 
* XH Kjd;ik kpd;fyd;> 

fhy;tdhkPl;lH> caH kpd;jil kw;Wk; 
njhLNfhYld; njhluhf 
,izf;fg;gl;L> mjd; NeHKid 
kpd;dOj;jkhdpapd; C KidAld; 
,izf;fg;gl;Ls;sJ. 

* ,J Jizr; Rw;whFk;. 
* C kw;Wk; Jf;F ,ilg;gl;l kpd;dOj;j 

NtWghL> kpd;fydpd; kpd;dpaf;F 
tpirf;Fr; rkkhFk; NghJ> fhy;tdh 
kPl;lhpd; topNa kpd;Ndhl;lk; ghahJ. 

* ,g;NghJ fhy;tdhkPl;lH Rop tpyf;fk; 
fhl;Lk;. 

* CJ vd;gJ rkd; nra;Ak; ePsk;. 
* CJ = Irl 

* r vd;gJ XuyF ePsf; fk;gpapd; 
kpd;jil kw;Wk; I vd;gJ Kjd;ikr; 
Rw;wpy; nry;Yk; kpd;Ndhl;lk;. 

* 𝜉 = 𝐼𝑟𝑙 
* 𝜉 ∝ 𝑙 
* kpd;fydpd; kpd;dpaf;F tpir> rkd; 

nra;Ak; ePsj;jpw;F NeHj;jftpy; 
mikAk;. 

* ,JNt kpd;dOj;jkhdpapd; 
jj;JtkhFk;. 

 
 
 
 
 
 
 

10. kpd;dOj;jkhdpiag; gad;gLj;jp 
nfhLf;fg;gl;l ,U kpd;fyd;fspd; 
kpd;dpaf;F tpirfis vt;thW 
xg;gpLtha;? 
jj;Jtk;: kpd;fydpd; kpd;dpaf;F tpir> 
rkd; nra;Ak; ePsj;jpw;F NeHj;jftpy; 
mikAk;. 

 
mikg;G: 
 CD vd;w kpd;dOj;jkhdpf; fk;gp> 

kpd;fy mLf;F (Bt), rhtp (K), 
kpd;jilkhw;wp (Rh) Mfpatw;Wld; 
njhluhf ,izf;fg;gl;Ls;sJ. 

 ,J Kjd;ikr; Rw;whFk;. 
 C KidahdJ DPDT rhtpapd; 

ikaKid M y; 
,izf;fg;gl;Ls;sJ. 

 rhtpapd; kw;nwhU Kid N cld; 
fhy;tdhkPl;lH (G), caH kpd;jil 
(HR), njhLNfhy; (J)  Mfpait 
njhluhf ,izf;fg;gl;Ls;sd. 

 𝜉1   kpd;dpaf;F tpir nfhz;l 
kpd;fyd; M1>N1 KidfSf;fpilNa 
,izf;fg;gLfpwJ. 

 𝜉2  kpd;dpaf;F tpir nfhz;l 
kpd;fyd; M2>N2 KidfSf;fpilNa 
,izf;fg;gLfpwJ.. 

 ,J Jizr; Rw;whFk;. 
 

nray;ghL: 

 Kjd;ikr; Rw;wpy; ghAk; kpd;Ndhl;lk; 
I vdTk;> XuyF ePs 
kpd;dOj;jkhdpf; fk;gpapd; kpd;jil r 
vdTk; fUJf. 

 DPDT rhtpapd; M kw;Wk; N 
Kidfs; M1 kw;Wk; N1 
KidfSld; ,izg;Gg; ngWk;gbr; 
nra;jhy;> 𝜉1  Jizr; Rw;wpy; 
,izf;fg;gLk;. 

 njhL rhtpia kpd;dOj;jkhdpf;  
fk;gpapd; kPJ efHj;j fhy;tdhkPl;lH 
Roptpyf;fk; fhl;Lk;gbr; 
nra;ag;gLfpwJ. 

 rkd; nra;Ak; ePsk;  𝑙1 f;F ,ilg;gl;l 
kpd;dOj;j NtWghL> 𝜉1 = 𝐼𝑟𝑙1 

 DPDT rhtpapd; C kw;Wk; D 
Kidfs; M2 kw;Wk; N2 
KidfSld; ,izg;Gg; ngWk;gbr; 
nra;jhy;> 𝜉2  Jizr; Rw;wpy; 
,izf;fg;gLk;. 

 njhL rhtpia kpd;dOj;jkhdpf;  
fk;gpapd; kPJ efHj;j fhy;tdhkPl;lH 
Roptpyf;fk; fhl;Lk;gbr; 
nra;ag;gLfpwJ. 

 rkd; nra;Ak; ePsk;  𝑙2f;F ,ilg;gl;l 

kpd;dOj;j NtWghL 𝜉2 = 𝐼𝑟𝑙2 

 
𝜉1

𝜉2

=
𝑙1

𝑙2
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11. kpd;fyq;fspd; njhlhpizg;G kw;Wk; gf;f 
,izg;ig tpsf;Ff. 
 
kpd;fyq;fspd; 
njhlhpizg;G 

kpd;fyq;fspd; 
gf;f ,izg;G 

  

nkhj;j kpd;dpaf;F 
tpir = 𝑛𝜉 

nkhj;j 
kpd;dpaf;F tpir 
= 𝜉 

nkhj;j kpd;jil 
= 𝑛𝑟 + 𝑅 

nkhj;j kpd;jil 
= 𝑅 +

𝑟

𝑛
 

𝐼 =
𝑛𝜉

𝑛𝑟 + 𝑅
 𝐼 =

𝑛𝜉

𝑟 + 𝑛𝑅
 

𝑟 ≪ 𝑅 vdpy;>  

𝐼 =
𝑛𝜉

𝑅
≈ 𝑛𝐼1 

𝑟 ≫ 𝑅 vdpy;  

𝐼 =
𝑛𝜉

𝑟
= 𝑛𝐼1 

𝑟 ≫ 𝑅 vdpy;  

𝐼 =
𝜉

𝑟
 

𝑟 ≪ 𝑅 vdpy;>  

𝐼 =
𝜉

𝑅
 

 

 
 
 
 
 

12. kpd;dOj;jkhdpiaf; nfhz;L 
kpd;fyj;jpd; mfkpd;jilia vt;thW 
mstpLtha;? 
 glj;jpy; fhl;bAs;sthW ,izg;Gfs; 

Nkw;nfhs;sg;gLfpd;wd. 
 kpd;fyk; 𝜉 d; FWf;Nf xU 

kpd;jilg;ngl;b R kw;Wk; K2 jpwe;j 
epiyapy; rkd; nra; Gw;wp J 
fz;lwpag;gl;L rkd;nra; ePsk;       
𝐶𝐽 = 𝑙1mstplg;gLfpwJ. 

 kpd;fykhdJ jpwe;j Rw;wpy; 
miktjhy; 

 𝜉 ∝ 𝑙1 --------------- (1)  
 kpd;jilg;ngl;b Ry; xU jFe;j 

kpd;jilkjpg;G NjHe;njLf;fg;gl;L K2 

%lg;gLfpwJ. 
 r vd;gJ kpd;fyj;jpd; mfkpd;jil 

 𝐼 =
𝜉

𝑅+𝑟
 

 𝑉 = 𝐼𝑅 =
𝜉𝑅

𝑅+𝑟
 

 𝑉 ∝ 𝑙2 ----------------(2) 
 

 
𝜉𝑅

𝑅+𝑟
∝ 𝑙2 

 

 
(1)

(2)
⟹

𝜉

𝑉 
∝

𝑙1

𝑙2
 

 

 
𝑅+𝑟

𝑅
=

𝑙1

𝑙2
 

 

 𝑟 = 𝑅  
𝑙1−𝑙2

𝑙2
  

 
 
 
 
 
 
 

13. rPngf; tpistpd; gad;ghLfs; ahit? 
 rPngf; tpisthdJ ntg;g 

kpd;dpaw;wpfspy; gad;gLfpwJ. 
 ,e;j ntg;g kpd;dpaw;wpfs;> kpd; 

cw;gj;jp epiyaq;fspy; tPzhFk; 
ntg;g Mw;wiy kpd;dhw;wyhf 
khw;Wfpd;wd. 

 jhdpaq;fp thfdq;fspy; vhpnghUs; 
gaDW jpwid mjpfhpf;f gadg;gLk; 
jhdpaq;fp ntg;g kpd;dpaw;wpfspy; 
gad;gLj;jg;gLfpwJ. 

 ntg;g kpd;dpul;il kw;Wk; ntg;g 
kpd;dpul;il mLf;Ffspy; 
gad;gLj;jg;gLk; nghUl;fSf;fpilNa 
cs;s ntg;gepiy NtWghl;il 
mstpl rPngf; tpisT gad;gLfpwJ. 
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3. fhe;jtpay; kw;Wk; kpd;Ndhl;lj;jpd; fhe;j 
tpisTfs; 

1. fhe;j xJf;fk; vd;why; vd;d? 
Gs;sp xd;wpy; fhe;j JUtj; 

jsj;jpw;Fk;> Gtp mr;R 
JUtj;jsj;jpw;Fk; ,ilNa cs;s 
Nfhzk; fhe;j xJf;fk; vdg;gLk;. 

 

2. fhe;jr; rhpT vd;why; vd;d? 
Gs;sp xd;wpy;> Gtpapd; nkhj;j 

fhe;jg;Gyk;> fhe;jj; JUtj;jsj;jpd; 
fpilj;jsj; jpirAld; Vw;gLj;Jk; 
Nfhzk; fhe;jr; rhpT vdg;gLk;. 

 
3. fhe;jg;Gyk; vd;why; vd;d? 

 xU Gs;spapy; itf;fg;gl;Ls;s xuyF 
Kidtypik nfhz;l rl;lfhe;jk; 
czUk; tpirNa> mg;Gs;spapy; 
fhe;jg;Gyk; vdg;gLfpwJ. 

  𝐵  =
1

𝑞𝑚
𝐹  

 ,jd; myF N A
-1

 m
-1

. 

 
4. fhe;jg;ghaj;ij tiuaW? 

 xuyF gug;gpd; topahfr; nry;Yk; 
fhe;jg;Gyf; NfhLfspd; 
vz;zpf;iff;F fhe;jg;ghak; vd;W 
ngau;. 

 B = 𝐵 . 𝐴  = BAcos  
 

5. fhe;j ,UKidj;jpUg;Gj;jpwd; tiuaW? 
 fhe;jj;jpd; Kidtypik kw;Wk; 

fhe;jePsk; ,tw;wpd; ngUf;fw;gyd; 
fhe;j ,UKidj; jpUg;Gj;jpwd; vd  
tiuaWf;fg;gLfpwJ. 

 ,J xU ntf;lu; msthFk;.  

 𝑃𝑚     = qm 𝑑  
 myF Am

2
 

 

 

6. $Yk; vjpu;j;jfT ,Ukb tpjpiaf; $W. 
 ,uz;L fhe;j KidfSf;F ,ilNa 
cs;s <u;g;Gtpir my;yJ tpyf;F tpir 
mtw;wpd; Kidtypikfspd; ngUf;fy; 
gyDf;F Neu;tpfpjj;jpYk; mtw;wpw;F 
,ilNa cs;s njhiytpd; ,Ukbf;F vjpu; 
tpfpjj;jpYk; ,Uf;Fk;. 

7. fhe;j Vw;Gj;jpwd; vd;d? 
 fhe;jkhf;Fk; Gyj;jpdhy; nghUspy; 

J}z;lg;gl;l fhe;jkhFk; nrwptpw;Fk; 
( 𝑀 )>   nghUSf;F mspf;fg;gl;l 
fhe;jkhf;Fg;Gyj;jpw;Fk; ( 𝐻 ) cs;s 
tpfpjNk fhe;j Vw;Gj;jpwdhFk;. 

 𝜒𝑚 =
𝑀

𝐻
 

 
8. gNahl; rtu;l; tpjpiaf;$W 

kpd;Ndhl;lk; ghAk; flj;jpapd; 
ePsj;jpd; rpW $wpypUe;J r njhiytpy; 
cs;s P Gs;spapy; cUthFk; fhe;jg;Gyk; 
d𝐵  ,d; vz;kjpg;ghdJ>  

 kpd;Ndhl;lj;jpd; typik (I)  f;F 
Neu;j;jftpYk; 

 ePsf;$wpd; d 𝑙   vz; kjpg;Gf;F 
Neu;j;jftpYk;  

 d 𝑙   kw;Wk; r  f;F ,ilNa cs;s 
Nfhzj;jpd;  ird; kjpg;Gf;F 
Neu;j;jftpYk;. 

 Gs;sp P kw;Wk; ePsf;$W d𝑙   ,tw;Wf;F 
,ilNa cs;s njhiytpd; 
,Ukbf;F vjpu;j;jftpYk; ,Uf;Fk;. 

   𝑑𝐵 ∝
𝐼𝑑𝑙 sin 𝜃

𝑟2  

 
9. fhe;j cl;GFjpwd; vd;why; vd;d? 

 fhe;jg;Gyf;NfhLfis jd;topNa gha 
mDkjpf;Fk; nghUspd; jpwik fhe;j 
cl;GFjpwd; MFk;.  

 ,jd; myF Hm
-1

 

10. Mk;gpaupd; Rw;Wtpjp tiuaiw kw;Wk; 
tpsf;fk;  
 xU %ba Rw;W tistpd; kPJs;s 

fhe;jg;Gyj;jpd; Nfhl;L 
topj;njhifaPl;L kjpg;G Rw;W 
tistpdhy; %lg;gl;l epfu 
kpd;Ndhl;lj;jpd; 𝜇o klq;fpw;Fr; rkk;. 

  𝐵  . 𝑑𝑙    = 𝜇𝑜𝐼𝑜  
 

11. fhe;j jaf;fk; vd;why; vd;d? 
fhe;jg;Gyk;> fhe;jkhf;Fk; Gyj;jpw;Fg; 

gpd;jq;Fk; ,e;epfo;r;rpf;F fhe;jj;jaf;fk; 
vd;W ngau;  jaf;fk; vd;why; 
gpd;jq;Fjy; vd;W nghUs;.  

12. fhe;jgha mlu;j;jp tiuaW. 
 fhe;jGyf;NfhLfSf;F nrq;Fj;jhf  

cs;s xuyF gug;gpd; topNa 
nry;Yk; fhe;jg;Gyf;NfhLfs; 
vz;zpf;if fhe;jgha mlu;j;jp 
MFk;.   

 ,jd; myF Wbm
-2

 my;yJ tesla 

 
13. fhe;jkhf;Fk; Gyk; tiuaW. 

 nghUs; xd;iw fhe;jkhf;Ftjw;F 
gad;gLk; fhe;jGyNk> 
fhe;jkhf;Fg;Gyk; vdg;gLk;.  

 ,J xU ntf;lu; msT. 
 ,jd; myF : Am

-1 
 

14. fhe;jkhf;Fk; nrwpT tiuaW:- 
 xuyF gUkDf;fhd 

fhe;jj;jpUg;Gjpwd; fhe;jkhf;Fk; 
nrwpT vdg;gLk;. 

 ,J xU ntf;lu; msT 
 ,jd; myF : Am

-1 
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15. fpa+up ntg;gepiy tiuaW (my;yJ) 
fpa+up ntap]; tpjp tiuaW 
 ve;j xU Fwpg;gpl;l ntg;gepiyapy; 

ngu;Nuh fhe;j nghUs;  ghuh 
fhe;jnghUshf khWfpwNjh me;j 
ntg;gepiy fpA+up ntg;gepiy (Tc) 

vdg;gLk;. 

 𝜒𝑚 =
𝐶

𝑇−𝑇𝐶
 

16. Nkf;];nty;ypd; tyJif jpUF tpjpia 
jUf. 

kpd;Ndhl;lk; ghAk; jpirapy; 
tyJif jpUF xd;wpid Kd;Ndhf;fp 
KLf;Fk;NghJ> jpUF RoYk; jpir 
fhe;jGyj;jpd; jpiria nfhLf;Fk; 

17. tyJ if ngUtpuy;; tpjpia jUf. 
tisaj;jpd; topNa ghAk; 

kpd;Ndhl;lj;jpd; jpirapy; tyJifapd;  
kw;w tpuy;fshy; tisaj;ij Rw;wp 
gpbf;Fk; NghJ ePl;lg;gl;l ngUtpuy; 
fhe;jj;jpUg;Gj;jpwdpd; jpiria 
nfhLf;Fk;. 

18. 1 nl];yh tiuaW 
fhe;jGyj;jpy; xuyF jpirNtfj;jpy; 

,aq;Fk; xuyF kpd;D}l;lk; nfhz;l 
Jfs; xuyF tpiria czu;e;jhy; 
fhe;jGy typik 1 nl];yh MFk;. 

19. gpnskpq;fpd; ,lJ if tpjpiaf; $Wf. 
xd;Wf;nfhd;W nrq;Fj;jhd jpirapy; 

cs;sthW ,lJifapd; Ms;fhl;b tpuy;> 
eLtpuy; kw;Wk; ngUtpuiy ePl;b 
itf;Fk;NghJ> 

 Rl;Ltpuy; - fhe;jg;Gyj;jpd; 
jpiriaAk; 

 eLtpuy; - kpd;Ndhl;lj;jpd; 
jpiriaAk; Fwpj;jhy; 

 ngUtpuy; - flj;jp ,aq;Fk; 
jpirapidf; Fwpf;Fk;. 
 

20. xU Mk;gpaH tiuaW. 
ntw;wplj;jpy;; xU kPl;lH 

,ilntspapy; gphpj;J itf;fg;gl;Ls;s 
Kbtpyh ePsk; nfhz;l ,U 
,izf;flj;jpfs; xt;nthd;wpd; topahfg; 
ghAk; kpd;Ndhl;lj;jpdhy;> xt;nthU 
flj;jpAk; XuyF ePsj;jpw;F 2 x 10

-7 
N   

tpiria czHe;jhy;> xt;nthU 
flj;jpapd; topahfTk; ghAk; 
kpd;Ndhl;lk; xU Mk;gpauhFk;. 

 
21. ,izj;jlk; vd;why; vd;d? 

 xU fhy;tNdh kPl;liu jFe;j 
neLf;fKs;s mk;kPl;luhf khw;w> 
fhy;tNdh kPl;lUld; gf;f ,izg;gpy; 
Fiwe;j kpd;jil S xd;iw mjd; 
neLf;fj;jpw;F Vw;g ,izf;f 
Ntz;Lk;. 

 ,f;Fiwe;j kpd;jilf;F ,izj;jlk; 
vd;W ngaH. 
 

22. NlQ;rd;l; tpjpiaf; $Wf. 
xd;Wf;nfhd;W nrq;Fj;jhfr; 

nray;gLk; rPuhd ,uz;L 
fhe;jg;Gyq;fSf;F eLNt 
njhq;ftplg;gl;Ls;s fhej Crp> 
,t;tpuz;L Gyq;fspd; njhFgad; 
Gyj;jpd; jpirapy; epw;Fk;. 

 
23. fpA+hp tpjpia vOJf. 

 ntg;gepiy mjpfhpf;Fk;NghJ> ntg;g 
mjpHtpd; fhuzkhf fhe;j ,UKid 
jpUg;Gj;jpwd;fspd; xUq;fikT 
rpije;J tpLfpwJ. 

 vdNt ntg;gepiy mjpfhpg;ghy; fhe;j 
Vw;Gj;jpwd; FiwfpwJ. 

 𝜒𝑚 =
𝐶

𝑇
 

 Nkw;fz;l njhlHG fpA+hp tpjp 
vdg;gLk;. 
 

24. fhe;jj;Njf;Fj;jpwd; tiuaW. 
 fhe;jkhf;Fk; Gyk; kiwe;j 
epiyapYk; fhe;jj;jd;ikiaj; 
jf;fitf;Fk; nghUspd; jd;ik 
fhe;jj;Njf;Fj;jpwd; vd 
tiuaWf;fg;gLfpwJ. 
 

25. fhe;j ePf;Fj;jpwd; vd;why; vd;d? 
 nghUspd; vQ;rpa fhe;jj; jd;ikia 
ePf;Ftjw;fhf> vjpHj;jpirapy; 
nrYj;jg;gl;l fhe;jkhf;Fk; Gyj;jpd; 
vz;kjpg;Ng fhe;j ePf;Fj;jpwd; vd;W 
miof;fg;gLfpwJ. 
 

26. irf;Nfhshl;uhdpd; tuk;Gfs; ahit? 
 madpapd; Ntfk; tuk;Gf;Fl;gl;lJ 
 vyf;l;uhid KLf;Ftpf;f ,ayhJ 
 kpd;D}l;lkw;w Jfs;fis 

KLf;Ftpf;f ,ayhJ. 
 

27. fhy;tNdhkPl;lhpd; jFjpnahg;ngz; 
tiuaW. 
 fhy;tNdhkPl;lH msTNfhypd; xU 
gphpTf;fhd tpyfiy Vw;gLj;Jk; 
kpd;Ndhl;lj;jpd; msNt> fhy;tNdh 
kPl;lhpd; jFjpnahg;ngz; vd 
tiuaWf;fg;gLfpwJ. 

 
28. fhy;tNdhkPl;lhpd; kpd;Ndhl;l czHjpwd; 

vd;why; vd;d? 
fhy;tNdhkPl;lH topNa ghAk; XuyF 
kpd;Ndhl;lj;jpw;F Vw;gLk; tpyfNy mjd; 
kpd;Ndhl;l czHjpwd; vdg;gLk;. 
 

29. fhy;tNdhkPl;lhpd; kpd;dOj;j czHjpwd; 
vd;why; vd;d? 
fhy;tNdhkPl;lhpd; KidfSf;fpilNa 
mspf;fg;gLk; XuyF kpd;dOj;j 
NtWghl;bw;fhd tpyfNy> mjd; 
kpd;dOj;j NtWghl;L czHjpwd; 
vdg;gLk;. 
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30. fhy;tNdhkPl;lhpd; kpd;Ndhl;l 
czHjpwid vt;thW mjpfhpf;fyhk;? 

* Rw;Wfspd; vz;zpf;ifia 
mjpfhpg;gjd; %yk; 

* fhe;jg;Gyj;jpd; kjpg;ig mjpfhpg;gjd; 
%yk; 

* fk;gpr;RUspd; gug;ig mjpfhpg;gjd; 
%yk; 

* fk;gpapd; XuyF KWf;fj;jpw;fhd 
,ul;iliaf; Fiwg;gjd; %yk; 
 
3 kjpg;ngz; tpdhf;fs;: 

1. rl;lfhe;jj;jpd; gz;Gfs; ahit? 
 jilapd;wp njhq;ftplg;gl;l 

rl;lfhe;jk; vg;NghJk; tl – njd; 
jpiria Nehf;fpNa epw;Fk;. 

 xU fhe;jk; kw;nwhU fhe;jj;ij 
my;yJ fhe;jg; nghUl;fis jd;id 
Nehf;fp <Hf;Fk;. 

 ,e;j <Hg;Gtpir rl;lfhe;jj;jpd; 
Kidfspy; typikahff; fhzg;gLk;. 

 xU fhe;jk Jz;Lfshf 
cilAk;NghJ> mjd; xt;nthU 
Jz;Lk; tlKid kw;Wk; njd;Kid 
nfhz;l xU fhe;jk; Nghd;W 
nray;gLk;. 

 fhe;jj;jpd; ,uz;L KidfSk; rk 
Kidtypikiag; ngw;wpUf;Fk;. 

 rl;lfhe;jk; xd;wpd; nkhj;j ePsk; 
mjd; tbtpay; ePsk; vd;Wk;>  

 fhe;j KidfSf;F ,ilNa cs;s 
ePsk; fhe;j ePsk; vd;Wk; 
miof;fg;gLk;. 

 fhe;j ePsk; vg;NghJk; tbtpay; 
ePsj;ijtplr; rw;Nw Fiwthf 
,Uf;Fk;. 

 fhe;j ePsj;jpw;Fk; tbtpay; 
ePsj;jpw;Fk; cs;s jfT 5/ 6 MFk;. 
 

2. fhe;jg;Gyf; NfhLfspd; gz;Gfis 
vOJf. 
 ,it njhlHr;rpahd %lg;gl;l 

tisNfhLfshFk;. 
 ,it fhe;jj;jpw;F ntspNa 

tlKidapypUe;J njd;Kid 
Nehf;fpAk;> fhe;jj;jpw;F cs;Ns 
njd;KidapypUe;J tlKid 
Nehf;fpAk; ,Uf;Fk;. 

 %lg;gl;l tisNfhl;bd; ve;jnthU 
Gs;spapYk; cs;s fhe;jg;Gyj;jpd; 
jpiria> mg;Gs;spapy; cs;s 
fhe;jg;Gyf;Nfhl;bw;F tiuag;gLk; 
njhLNfhl;bd; jpirapypUe;J 
mwpayhk;. 

 fhe;jg;Gyf; NfhLfs; vg;NghJk; 
xd;iw xd;W ntl;lhJ. 

 typikahd fhe;jg;Gyj;jpw;F 
NfhLfs; kpf neUf;fkhfTk;> typik 
Fiwe;j fhe;jg;Gyj;jpw;F NfhLfs; 
,ilntsp tpl;Lk; fhzg;gLk;. 

3. rPuhd fhe;jg;Gyk; kw;Wk; rPuw;w 
fhe;jg;Gyk; NtWgLj;Jf. 
rPuhd fhe;jg;Gyk; rPuw;w fhe;jg;Gyk; 
nfhLf;fg;gl;l 
gug;gpy; cs;s 
midj;J 
Gs;spfspYk; 
fhe;jg;Gyj;jpd; 
vz;kjpg;G kw;Wk; 
jpir Mfpait 
khwhky; ,Ue;jhy;> 
mf;fhe;jg;Gyj;ij 
rPuhd fhe;jg;Gyk; 
vd;W miof;fyhk; 

nfhLf;fg;gl;l 
gug;gpy; cs;s 
midj;J 
Gs;spfspYk; 
fhe;jg;Gyj;jpd; 
vz;kjpg;G kw;Wk; 
jpir Mfpait 
khw;wkilw;jhy;> 
mf;fhe;jg;Gyj;ij 
rPuw;w fhe;jg;Gyk; 
vd;W miof;fyhk; 

 
 

4. rPuhd fhe;jg;Gyj;jpy; cs;s rl;l fhe;jj;jpd; 
kPJ nray;gLk; jpUg;Gtpirf;fhd 
Nfhitiag; ngWf. 

 𝜏 = 𝑂𝑁           x  F  N + 𝑂𝑆          x  F  S  

 𝜏 = 𝑂𝑁           x   𝑞𝑚𝐵   +  𝑂𝑆          x   −𝑞𝑚𝐵    

 𝜏 =  𝑂𝑁  𝑞𝑚𝐵 sin𝜃 +  𝑂𝑆  𝑞𝑚𝐵 sin𝜃 

 𝜏 = 2𝑙 x 𝑞𝑚𝐵 sin 𝜃 

 𝜏 = 𝑝𝑚𝐵 sin𝜃        ∵ 𝑝𝑚 = 2𝑙 x 𝑞𝑚   

 𝜏 = 𝑝       x  𝐵   

 
 

5. rPuhd fhe;jg;Gyj;jpy; cs;s 
rl;lfhe;jnkhd;wpd; epiyahw;wYf;fhdf; 
Nfhitiag; ngWf. 

   







'

dW ext

 

𝜏 𝐵 = 𝑝     𝑚   x  𝐵   

𝜏𝑒𝑥𝑡 = 𝜏𝐵 =  𝑝     𝑚   x  𝐵   = 𝑝𝑚𝐵 sin𝜃 







'

sin dBpW m  

  coscos
'BpW m  

 

𝑈 = 𝑝𝑚𝐵(cos 𝜃 ′ − cos 𝜃) 

 

𝜃 ′ = 90°vdpy; 𝑈 = −𝑝𝑚𝐵 cos 𝜃 
 

𝑈 = −𝑝 𝑚 . 𝐵   
 
𝜃  = 0°, vdpy; 𝑈 =  −𝑝𝑚𝐵  
 
𝜃  = 180°, vdpy; 𝑈 𝜃   =  𝑝𝑚𝐵 
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6. lah> ghuh kw;Wk; /ngHNuh fhe;jg;nghUl;fspd; gz;Gfis xg;gpLf. 

fhe;jg; 
gz;Gfs; 

lah 
fhe;jg;nghUl;fs; 

ghuh 
fhe;jg;nghUl;fs; 

/ngHNuh 
fhe;jg;nghUl;f
s; 

fhe;j 
Vw;Gj;jpwd; 

vjpHf;Fwp fhe;j 
Vw;Gj;jpwidg; 
ngw;Ws;sd. 

Fiwej 
NeHf;Fwp fhe;j 
Vw;Gj;jpwidg; 
ngw;Ws;sd. 

mjpf NeHf;Fwp 
fhe;j 
Vw;Gj;jpwidg; 
ngw;Ws;sd. 

xg;Gik fhe;j 
cl;GFjpwd; 

xd;iwtpl rw;Nwf; 
FiwT 

xd;iwtpl 
mjpfk; 

kpf mjpfk; 

Gwf;fhe;jg; 
Gyj;jpy; 
itf;Fk;NghJ 

lah fhe;jg; 
nghUshy;> fhe;jg; 
Gyf;NfhLfs; 
xJf;fpj;js;sg;gLfp
d;wd. 

ghuh fhe;jg; 
nghUshy;> 
fhe;jg;Gyf; 
NfhLfs; 
<Hf;fg;gLfpd;wd. 

/ngHNuh 
fhe;jg;nghUsp
d; cs;Ns 
typikahf 
<Hf;fg;gLk;. 

ntg;gepiy fhe;j Vw;Gj;jpwd; 
ntg;gepiyiar; 
rhHe;jjy;y 

fhe;j Vw;Gj;jpwd; 
ntg;gepiyf;F 
vjpHj; jfthFk;. 

fhe;j 
Vw;Gj;jpwd; 
ntg;gepiyf;F 
vjpHj; 
jfthFk;. 

 
7. nkd; /ngHNuh fhe;jg;nghUl;fs; kw;Wk; td; /ngHNuh fhe;jg; 

nghUl;fs; - NtWgLj;Jf 

gz;Gfs; 
nkd; /ngHNuh fhe;jg; 
nghUl;fs; 

td; /ngHNuh fhe;jg; 
nghUl;fs; 

Gw fhe;jg;Gyjij 
ePf;Fk;NghJ 

fhe;jj;jd;ik 
kiwe;JtpLk; 

fhe;jj;jd;ik 
kiwahJ 

fhe;jNjf;Fj;jpwd; FiwT mjpfk; 

fhe;j ePf;Fj;jpwd; FiwT mjpfk; 

fhe;j Vw;Gj;jpwd; mjpfk; FiwT 

fhe;j cl;GFjpwd; mjpfk; FiwT 

jaf;f ,og;G FiwT mjpfk; 

gad;fs; 
thpr;RUs; cs;sfk;> 
kpd;khw;wp 
cs;sfk;>kpd;fhe;jq;fs; 

epiyahd fhe;jq;fs; 

vLj;Jf;fhl;Lfs;: NjdpUk;G> kpA+ 
nkl;ly;> ];nly;yha; 

v/F> My;epf;Nfh> 
fhe;jf;fy; 

 

8. fhe;jj; jaf;ff; fz;zpapd; gad;ghLfs; ahit? 
epiyahd fhe;jq;fs;: 

 caHe;j fhe;jj; Njf;Fj;jpwd;> caHe;j fhe;j ePf;Fj;jpwd; kw;Wk 
caHe;j fhe;j cl;GFjpwd; nfhz;l nghUl;fs; epiyahd 
fhe;jq;fis cUthf;Ftjw;F kpfTk; Vw;wjhFk;. 

 vLj;Jf;fhl;Lfs;: v/F kw;Wk; My;epf;Nfh 

kpd;fhe;jq;fs;: 

 mjpf njhlf;f fhe;j Vw;Gj;jpwd;> Fiwe;j fhe;j Njf;Fj;jpwd;> 
Fiwe;j fhe;j ePf;Fj;jpwd; kw;Wk; Fiwe;j gug;Gila nky;ypa 
fhe;j jaf;ffz;zpiag; ngw;Ws;s nghUl;fs; kpd;fhe;jq;fs; nra;a 
tpUk;gj;jf;fitfshFk;. 

 vLj;Jf;fhl;Lfs;: NjdpUk;G kw;Wk; kpA+ nkl;ly; 

kpd;khw;wp cs;sfk;: 

 mjpf njhlf;f fhe;j Vw;Gj;jpwd;> caHe;j fhe;jg;Gyk; kw;Wk; 
Fiwe;j gug;G nfhz;l nky;ypa jaf;ff;fz;zpiag; ngw;Ws;s 
nghUl;fs; kpd;khw;wp cs;sfq;fis tbtikf;fg; gad;gLfpd;wd. 

 vLj;Jf;fhl;L: NjdpUk;G 
 

9. $Yk; tpjp kw;Wk; gNahl; - rhtHl; tpjpfis NtWgLj;Jf. 
kpd;Gyk; fhe;jg;Gyk; 

];NfyhH %yj;jpdhy; 
cUthf;fg;gLfpwJ. 

ntf;lH %yj;jpdhy; 
cUthf;fg;gLfpwJ. 

𝑞 kpd;D}l;lk;  nfhz;l 
Jfspdhy; Vw;gLfpwJ 

kpd;Ndhl;lf; $W 𝐼𝑑𝑙  My; 
Vw;gLfpwJ. 

%yj;ijAk; kpd;Gyj;ijf; 
fzf;fpLk; Gs;spiaAk; 
,izf;Fk; epiy ntf;lhpd; 
topNa kpd;Gyj;jpd; jpir 
mikAk; 

epiyntf;lH 𝑟 kw;Wk; 

kpd;Ndhl;lf;$W 𝐼𝑑𝑙 ,tw;Wf;F 
nrq;Fj;jhf fhe;jg;Gyj;jpd; jpir 
mikAk; 

Nfhzj;ijr; rhHe;jjy;y 

epiyntf;lH 𝑟 kw;Wk; 

kpd;Ndhl;lf;$W 𝐼𝑑𝑙 ,tw;Wf;F 
,ilNa cs;s Nfhzj;ijr; 
rhHe;Js;sJ. 
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10. fhe;jtpay; yhud;]; tpirapd; 

rpwg;gpay;Gfis vOJf. 

 𝐹 𝑚 = 𝑞 𝑣  𝑋 𝐵    

 𝐹 𝑚 MdJ 𝐵   f;F NeHj;jftpy; ,Uf;Fk; 

 𝐹 𝑚 MdJ 𝑣  f;F NeHj;jftpy; ,Uf;Fk; 

 𝐹 𝑚  MdJ jpirNtfk; kw;Wk; 
fhe;jg;Gyj;jpw;F ,ilg;gl;l Nfhzj;jpd; 
ird; kjpg;gpw;F NeHj;jftpy; ,Uf;Fk; 

 𝐹 𝑚  MdJ kpd;D}l;lj;jpd; vz;kjpg;gpw;F 
NeHj;jftpy; ,Uf;Fk; 

 𝐹 𝑚  ,d; jpir> 𝑣  kw;Wk; 𝐵   ,d; 
jpirfSf;F vg;NghJk; nrq;Fj;jhfNt 
,Uf;Fk;. 

 vjpHkpd; Jfs; czUk; tpirapd; 
jpirahdJ> NeHkpd;Jfs; czUk; 
jpirf;F vjpHj;jpirapy; ,Uf;Fk;. 

 kpd;Jfs; qtpd; jpirNtfk; 𝑣 MdJ> 

fhe;jg;Gyk; 𝐵  ,d; jpirapy; ,Ue;jhy;> 

𝐹 𝑚 RopahFk;. 
 

5 kjpg;ngz; tpdh tpilfs;: 
1. rl;l fhe;jnkhd;wpd; mr;Rf;Nfhl;by; cs;s 

VNjDk; xU Gs;spapy; Vw;gLk; 
fhe;jg;Gyj;jpw;fhd Nfhitiag; ngWf. 
 NS vd;gJ xU rl;l fhe;jkhFk;. 
 C  vd;gJ rl;lf fhe;jj;jpd; 

mr;Rf;Nfhl;by; r njhiytpy; cs;s xU 
Gs;sp. 

 𝐹  𝑁 = 𝑘 
𝑞𝑚

 𝑟−𝑙 2  𝑖  

 𝐹  𝑆 = −𝑘 
𝑞𝑚

 𝑟+𝑙 2  𝑖  

 

 F   tot
= 𝐹    𝑁 + 𝐹    𝑆 

 

 F   tot
= 𝑘𝑞𝑚   

1

(𝑟−𝑙)2 −
1

(𝑟+𝑙)2 𝑖  

 

 F   tot
= 𝑘𝑞𝑚   

4𝑟𝑙

(𝑟2−𝑙2)
2 𝑖  

 

 r  >> l,  vdpy;  (r2 − 𝑙2)2 = r4 

 

 F   tot
= 𝑘   

4𝑙𝑞𝑚

𝑟3  𝑖          (𝑟 ≫ 𝑎) 

 

 𝑞𝑚2𝑙 = 𝑝𝑚 , 𝑘 =
𝜇0

4𝜋
  

 

 F   tot
= 𝑘   

2𝑝𝑚

𝑟3  𝑖    

 

 C Gs;spapy; F   tot
= 𝐵    𝑡𝑜𝑡 

 

 𝐵   𝑡𝑜𝑡 =
𝜇0

4𝜋
 
2𝑝 𝑚

𝑟3      (𝑝 𝑚 = 𝑝𝑚 𝑖 )  

 
 

 
 

2. rl;l fhe;jnkhd;wpd; eLtiuf;Nfhl;by; 
cs;s VNjDk; xU Gs;spapy; Vw;gLk; 
fhe;jg;Gyj;jpw;fhd Nfhitiag; ngWf. 
 NS vd;gJ xU rl;l fhe;jkhFk;. 
 C  vd;gJ rl;lf fhe;jj;jpd; 

eLtiuf;Nfhl;by; r njhiytpy; cs;s 
xU Gs;sp. 

 𝐹  𝑁 = 𝑘
𝑞𝑚

 𝑟2+𝑎2 
   (BC topNa) 

 

 𝐹  𝑆 = −𝑘
𝑞𝑚

 𝑟2+𝑎2 
   (CA topNa) 

 

 F   tot
= − 𝐹    𝑁 cos θ  + 𝐹    𝑠 cosθ  𝑖   

 

 F   tot
= −2𝐹    𝑁 cosθ  𝑝    (∵ 𝐹𝑁 = 𝐹𝑆 ) 

 

 𝐹  𝑡𝑜𝑡 = −𝑘
2𝑞𝑚 𝑐𝑜𝑠 𝜃

 𝑟2+𝑙2 
 𝑖  

 

 𝐹  𝑡𝑜𝑡 = −𝑘
2𝑞𝑚 𝑙

 𝑟2+𝑙2 
3
2

 𝑖   ∵ cos θ =
𝑙

 r2+𝑙2
    

 

 𝐹  𝑡𝑜𝑡 = −𝑘 
𝑝 𝑚

 𝑟2+𝑎2 
3
2

       ∵ 𝑝 𝑚 = 2𝑞𝑚 𝑙𝑖      

 r >> l vdpy; 

 𝐹  𝑡𝑜𝑡 = −𝑘 
𝑝 𝑚

𝑟3     

 C Gs;spapy; F   tot
= 𝐵    𝑡𝑜𝑡 

 𝐵   𝑡𝑜𝑡 = −
𝜇0

4𝜋
 
𝑝 𝑚

𝑟3              (∵ 𝑘 =  
𝜇0

4𝜋
) 
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3. kpd;Ndhl;lk; ghAk; Kbtpyh ePsk; nfhz;l 

neHf;flj;jpahy; xU Gs;spapy; Vw;gLk; 
fhe;jg;Gyj;jpw;fhd Nfhitiag; ngWf. 
 NM  vd;w ePz;l Neuhd flj;jpapy; 

NypUe;J Mf;F kpd;Ndhl;lk; I gha;fpwJ.  

 O Gs;spapypUe;J a njhiytpy; cs;sJ P 

vd;w Gs;spiaf; fUJf.  
 O  Gs;spapypUe;J l  ePsKs;s flj;jpapy; 

cs;s dl ePsKs;s rpW$W xd;wpidf; 
fUJf.  

 NkYk; ntf;lH 𝑟  ,r;rpW $wpid  (𝑑𝑙 ), P 

Gs;spAld; ,izf;fpwJ.  

 𝜃 vd;gJ 𝑑𝑙  kw;Wk;  𝑟  f;F ,ilg;gl;l 
Nfhzk; vd;f.  

 P Gs;spapy; ,r;rpW $wpdhy; Vw;gLk; 
fhe;jg;Gyk; 

 𝑑𝐵 = 𝑘
𝐼𝑑𝑙 

𝑟2 sin 𝜃 

 

 tan 𝜋 − 𝜃 =
𝑎

𝑙
 

 
 𝑙 = −𝑎 cot 𝜃 

 
 𝑟 = 𝑎 𝑐𝑜𝑠𝑒𝑐 𝜃 

 

 𝑑𝑙 = 𝑎 𝑐𝑜𝑠𝑒𝑐2 𝜃  𝑑𝜃 
 

 
𝑑𝑙

𝑟2 =
𝑑𝜃

𝑎
 

 

 𝑑𝐵 = 𝑘𝐼  
sin 𝜃𝑑𝜃

𝑎
  

 

 𝑑𝐵 =  
𝜇0𝐼

4𝜋𝑎
sin𝜃 𝑑𝜃    ∵ 𝑘 =  

𝜇0

4𝜋
  

 

 𝑑𝐵  =  
𝜇0𝐼

4𝜋𝑎
sin𝜃 𝑑𝜃 𝑛  

 

 𝐵  =  
𝜇0𝐼

4𝜋𝑎
 sin𝜃 𝑑𝜃 𝑛 
𝜑2
𝜑1

 

 
 Kbtpyh ePsk;nfhz;l NeHf;flj;jpf;F 

𝜑1 = 0, 𝜑2 = 𝜋  
 

 𝐵  =  
𝜇0𝐼

4𝜋𝑎
 cos 𝜑1 − cos𝜑2 𝑛  

 

 𝐵  =  
𝜇0𝐼

2𝜋𝑎
𝑛  

 

 

 
4. kpd;Ndhl;lk; ghAk; tl;ltbtf; fk;gpr;RUspd; 

mr;R topNa Vw;gLk; fhe;jg;Gyj;jpw;fhd 
Nfhitiag; ngWf. 
 R MuKila kpd;Ndhl;lk; ghAk; 

tisaj;jpd; topNa I kpd;Ndhl;lk; 
gha;fpwJ.   

 tisaj;jpd; ikak; O tpypUe;J z 

njhiytpy; cs;s mjd; mr;rpd; kPJ 
mike;Js;s Gs;sp P iaf; fUJf. 

 ,g;Gs;spapy; fhe;jg;Gyj;ijf; fzf;fpl 
tl;l tisaj;jpd; kPJ vjpnujpuhf 
mike;Js;s C kw;Wk; D Gs;spfspy; 

cs;s  𝑑𝑙  ePsKila  ,U 
ePsf;$Wfisf; fUJf.  

 C Gs;spapy; cs;s kpd;Ndhl;lf;$W (𝐼𝑑𝑙 ) 

kw;Wk;  P Gs;spia ,izf;Fk; ntf;liu 

𝑟  vd;f.  

 𝑃𝐶 = 𝑃𝐷 = 𝑟 =  𝑅2 + 𝑧2 

 

 ∠𝐶𝑃𝑂 = ∠𝐷𝑃𝑂 = 𝜃 

 

 𝑑𝐵  =  
𝜇0

4𝜋𝑎

𝐼𝑑𝑙  x 𝑟  

𝑟2   

 

 C kw;Wk; D Gs;spfspy; cs;s 

kpd;Ndhl;lf;$Wfspdhy; 𝐼𝑑𝑙        P apy; 
Vw;gLk; fhe;jg;Gyq;fspd; vz;kjpg;Gfs; 
rkk;.  

 Vnddpy; ,t;tpuz;L Gs;spfSk; 
tisaj;jpd; ikaj;jpypUe;J 
rknjhiytpy; cs;sd.  

 xt;nthU kpd;Ndhl;lf;$wpdhYk; Vw;gLk; 

fhe;jg;Gyk; d𝐵   I  y jpirapy; dB sin  

vd;Wk; z- jpirapy; dB cos  vd;Wk; ,uz;L 

$Wfshfg; gpupf;fyhk;.  
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 fpilj;jsf;$Wfs; xd;iw xd;W rkd; 
nra;J nfhs;Sk;.  

 vdNt nrq;Fj;Jf; $Wfs; (dB cos  𝑘  ) 

kl;Lk; P Gs;spapy; Vw;gLk;  nkhj;j 
fhe;jg;Gyj;jpw;Fk; fhuzkhf 
mikf;fpd;wd. 
 

 𝑑𝐼   I tisaj;ijr; Rw;wp 

njhifg;gLj;Jk; NghJ 𝑑𝐵      xU $k;gpid 
cUthf;Fk;. vdNt  P Gs;spapy; Vw;gLk; 

epfu fhe;jg;Gyk; 𝐵  

 

 𝐵  =  𝑑𝐵 =
𝜇0𝐼

4𝜋𝑎
 𝑑𝐵 cos 𝜃  𝑘  

 

 𝐵  =
𝜇0𝐼

4𝜋𝑎
 

𝑑𝑙

𝑟2 cos𝜃  𝑘  

 

 cos 𝜃 =
𝑅

  𝑅2+𝑧2 
 

 

 𝑟2 = 𝑅2 + 𝑧2 

 

 𝐵  =
𝜇0𝐼

2𝑎

𝑅2

 𝑅2+𝑧2 
3
2

𝑘  

 

 
 
 
 
 

5. Mk;gpahpd; Rw;W tpjpiag; gad;gLj;jp 
kpd;Ndhl;lk; ghAk; Kbtpyh ePsk; nfhz;l 
Neuhdf; fk;gpapdhy; Vw;gLk; 
fhe;jg;Gyj;jpw;fhd Nfhitiag; ngWf. 
 
 Ktpyh ePsk; nfhz;l I kpd;Ndhl;lk; 

ghAk; Neuhd flj;jp xd;iwf; fUJf. 
 

 flj;jpapd; ikaj;jpypUe;J r njhiytpy; 
tl;l tbtpyhd Mk;gpahpd; tisaj;ij 
cUthf;fyhk;. 
 

  𝐵  
 

𝐶
 . 𝑑𝑙 = 𝜇0𝐼 

 
 fhe;jg;Gy ntf;lUf;Fk;> thpf;$Wf;Fk; 

,ilNa cs;s Nfhzk; RopahFk;. 
 

  𝐵
 

𝐶
𝑑𝑙 = 𝜇0𝐼 

 
 rkr;rPhpd; tpisthf Mkgpahpd; tisak; 

KOtJk; fhe;jg;Gyj;jpd vz; kjpg;G 
khwhky; ,Uf;Fk;. 
 

 𝐵  𝑑𝑙
 

𝐶
= 𝜇0𝐼 

 

  𝑑𝑙
 

𝐶
= 2𝜋𝑟 

 
 𝐵. 2𝜋𝑟 = 𝜇0𝐼 

 

 𝐵 =
𝜇0𝐼

2𝜋𝑟
 

 

 𝐵  =
𝜇0𝐼

2𝜋𝑟
𝑛  

 
 
 
 
 

6. Mk;hgpahpd; Rw;W tpjpiag; gad;gLj;jp 
kpd;Ndhl;lk; ghAk; ePz;l thpr;RUspdhy; 
Vw;gLk; fhe;jg;Gyj;jpw;fhdf; Nfhitiag; 
ngWf. 
 L ePsKk; N Rw;WfSk;  nfhz;l ePz;l 

thpr;RUs; xd;iwf; fUJNthk;. 
 thpr;RUspd; ePsj;Jld; xg;gpLk;NghJ 

mjd; tpl;lk; kpfTk; rpwpaJ. 
 thpr;RUspd; cs;Ns VNjDk; xU 

Gs;spapy; fhe;jg;Gyj;ijf; fzf;fpL 
Mk;gpahpd; Rw;W tpjpiag; 
gad;gLj;jyhk;. 

  𝐵  
 

𝐶
 . 𝑑𝑙 = 𝜇0𝐼 

  𝐵  
 

𝐶
. 𝑑𝑙 =  𝐵  .

𝑏

𝑎
𝑑𝑙 +  𝐵  .

𝑐

𝑏
𝑑𝑙 +  𝐵  .

𝑑

𝑐
𝑑𝑙 +  𝐵  .

𝑎

𝑑
𝑑𝑙  

 bc kw;Wk; dc gf;fq;fspd; ePsf;$Wfs; 
fhe;jg; Gyj;jpw;Fr; nrq;Fj;jhf 
mike;Js;sd.  

  𝐵  .
𝑐

𝑏
𝑑𝑙 =  𝐵  .

𝑎

𝑑
𝑑𝑙 = 0 

 thpr;USf;F ntspNa>  𝐵  .
 

 
𝑑𝑙 = 0 

 ab topahf cs;s ghijapd; njhifaPL 

  𝐵  .
𝑏

𝑎
𝑑𝑙 = 𝐵   

𝑏

𝑎
𝑑𝑙 

   
𝑏

𝑎
𝑑𝑙 = 𝐿 

  𝐵  .
𝑏

𝑎
𝑑𝑙 = 𝐵𝐿 

 𝑁 Rw;WfSf;F thpr;RUspd; topNa ghAk; 
kpd;Ndhl;lk; NI vd;f. 

  𝐵  .
𝑏

𝑎
𝑑𝑙 = 𝜇0𝑁𝐼 

 𝐵 =
𝜇0𝑁𝐼

𝐿
 

 
𝑁

𝐿
= 𝑛 

 𝐵 = 𝜇0𝑛𝐼 
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7. Mk;gpahpd; Rw;W tpjpapd; cjtpAld; ePz;l 
thpr;RUspd; cl;Gwk; kw;Wk; ntspg;Gwj;jpy; 
Vw;gLk; fhe;jg;Gyj;ijf; fzf;fpLf. 
 thpr;RUspd; ,uz;L KidfSk; xd;Wld; 

xd;W njhLk; tifapy; tisf;fg;gl;l 
tl;l mikg;Ng thpr;RUshFk;. 

 ,J xU %lg;gl;l tisak; Nghd;W 
fhzg;gLk;. 

 tl;l thpr;RUspd; cs;Ns fhe;jg;Gyk; 
khwhj vz;kjpg;igg; ngw;wpUf;Fk;. 

 tl;l thpr;RUspd; cl;gFjpapy; kw;Wk; 
ntspg;gFjpapy; fhe;jg;Gyk; RopahFk;. 

tl;l thpr;RUspd; jpwe;jntsp cl;Gwg; gFjp 

 𝐿1 = 2𝜋𝑟1 
 

  
1 tisak;

lgl;%lg ;IdlB 0P .  

 

 0I lgl;%lg ;  

 

  
1 tisak;

0dlBP .  

 

 0BP   
tl;l thpr;RUspd; ntspg;Gwj;jpy; cs;s 
jpwe;jntspg;; gFjp 

 𝐿3 = 2𝜋𝑟3 
 

  
3 tisak;

lgl;%lg ;IdlB 0Q .  

 

 0I lgl;%lg ;  

 

  
3 tisak;

0dlBQ .  

 0BQ   

tl;l thpr;RUspd; cs;Ns: 
 

 𝐿2 = 2𝜋𝑟2 
 

  
2 tisak;

lgl;%lg ;IdlB 0S .  

 

 NII lgl;%lg ;  

 

 NIdlB 0S 
2 tisak;

.  

 

 2SS r2BdlB 
2 tisak;

.  

 

 NIr2B 02S   

 

 
2

0
S

r2

NI
B




  

 

 
2r2

N
n


  

 

 nIB 0S   

 

 

8. irf;Nshl;uhd; ,aq;Fk; Kiwia tphpthf 
tpsf;fTk;. 
irf;Nshl;uhd;: 
 kpd;Jfs;fis KLf;Ftpj;J> mit 

ngWk; ,af;f Mw;wiyg; gad;gLj;j 
cjTk; fUtpNa irf;Nshl;uhd; MFk;. 

 ,jid caH Mw;wy; KLf;Ftpg;ghd; 
vd;Wk; miof;fyhk;. 

 
 

jj;Jtk;: 
 kpd;Jfs; fhe;jg;Gyj;jpw;F nrq;Fj;jhf 

nry;Yk;NghJ> mJ yhud;]; tpiria 
czUk;. 

fl;likg;G: 
 irf;Nshl;uhdpy;;> Mq;fpy vOj;J D 

tbtpy; cs;s ,uz;L miutl;l 
cNyhff; nfhs;fyd;fSf;F eLNt 
kpd;Jfs;fs; nrYj;jg;gLfpd;wd. 

 ,e;j miutl;l cNyhff; nfhs;fyd;fs; 
Df;fs; vd;W miof;fg;gLfpd;wd. 

 ,e;j Df;fs; ntw;wpl miwapDs; 
nghUj;jg;gl;Ls;sd. 

 ,g;gFjp KOtJk; kpd;fhe;jq;fspdhy; 
fl;Lg;gLj;jg;gl;l rPuhd 
fhe;jg;Gyj;jpdhy; R+og;gl;Ls;sJ. 

 Df;fspd; jsj;jpw;F nrq;Fj;jhf 
fhe;jg;Gyj;jpd; jpir cs;sJ. 

 ,uz;L Df;fSk; xU rpwpa 
,ilntspahy; gphpf;fg;gl;Ls;sd. 

 mt;tpilntspapd; eLNt KLf;Ftpf;f 
Ntz;ba kpd;Jfs;fis ckpOk; %yk; 
S cs;sJ. 

 caH mjpHntz; nfhz;l khWjpir 
kpd;doJ;j NtWghl;L %yk; xd;Wk; 
,izf;fg;gl;Ls;sd. 
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Ntiy nra;Ak; Kiw: 
 madp%yk; S> NeH;kpd;D}l;lk; nfhz;l 

madp xd;iw ckpo;fpwJ. 
 madp ckpog;gl;l mNj Neuj;jpy; vjpH 

kpd;dOj;jk; nfhz;l Dapdhy; me;j 
madp KLf;fg;gLfpwJ. 

 ,q;F Df;fspd; jsj;jpw;F nrq;Fj;jhf 
fhe;jg;Gyk; nray;gLtjhy; madp 
miutl;lg; ghijia Nkw;nfhs;Sk;. 

 D1 ,y; miu tl;lg;ghijia madp 
epiwT nra;j cld;> Df;fSf;F eLNt 
cs;s ,ilntspia milAk; 
me;Neuj;jpy;> Df;fspd; JUtk; 
khw;wg;gLk;. 

 vdNt madp D2 Nehf;fp mjpf 
jpirNtfj;Jld; KLf;fg;gLk;. 

 ,jdhy; madp xU tl;lg;ghijia 
epiwT nra;Ak;. 

 kpd;Jfs; q tl;lg;ghij ,af;fj;ij 
Nkw;nfhs;sj; Njitahd ikaNehf;F 
tpiria yhud;]; tpir nfhLf;fpwJ. 
 

 
𝑚𝑣2

𝑟
= 𝑞𝑣𝐵 

 

 𝑟 =
𝑚𝑣  

𝑞𝐵
 

 
 𝑟 ∝ 𝑣 

 
 Nkw;fz;l rkd;ghl;bypUe:J Jfspd; 

jpirNtfk; mjpfhpg;gij mwpayhk;. 
 

 kpd;JfshdJ Df;fspd; Xuj;ij 
neUq;Fk;NghJ> tpyf;fj;jfl;bd; 
cjtpAld; mjdi ntspNaw;wp 
,yf;fpd; kPJ Nkhjr; nra;ayhk;. 
 

 irf;Nshl;luhd; nray;ghl;bd; kpf 
Kf;fpakhd epge;jid xj;jpirT MFk;. 

 fhe;jg;Gyj;jpy; ROYk; NeHkpd; 
madpapd; mjpHntz;zhdJ> khwhj 
mjpHntz; nfhz;l khWjpir 
kpd;dOj;j NtWghl;L %yj;jpd; 
mmpHntz;Zf;Fr; rkkhf ,Uf;Fk;NghJ 
kl;LNk xj;jpirT epge;jiz G+Hj;jp 
milfpwJ. 

 
m2

Bq




w pmiyapaw ;

 

 

 𝑇 =
2𝜋𝑚

𝐵𝑞
 

 

 𝐾𝐸 =
1

2
 𝑚𝑣2 =

𝐵2𝑞2𝑟2

2𝑚
 

irf;Nfhsl;uhdpd; tuk;Gfs;: 

* madpapd; Ntfk; tuk;Gf;Fl;gl;lJ. 

* vyf;l;uhid KLf;Ftpf;f ,ayhJ. 

* kpd;D}l;lkw;w Jfs;fis KLf;Ftpf;f 
,ayhJ. 
 

9. fhe;jg;Gyj;jpy; cs;s kpd;Ndhl;lk; ghAk; 
flj;japd; kPJ nray;gLk; tpirf;fhd 
Nfhitiag; ngWf. 

* kpd;Ndhl;lk; ghAk; flj;jp xd;iw 
fhe;jg;Gyj;jpy; itf;Fk;NghJ> flj;jp 
czUk;  tpir> mf;flj;jpapy; cs;s 
xt;nthU kpd;Jfs;fspd; kPJk; 
nray;gLk; yhud;]; tpirapd; 
$LjYf;Fr; rkkhFk;. 

* I kpd;Ndhl;lk; ghAk; A FWf;Fntl;Lg; 
gug;G nfhz;l dl ePsKs;s fk;gpapd; 
rpWgFjp xd;iwf; fUJNthk;. 

* kpd;Ndhl;lk; ghAk; fk;gpapYs;s fl;Lwh 
vyf;l;uhd;fs; kpd;Ndhl;lj;jpd; jpirf;F 
vjpuhf efHfpd;wd. 

* 𝐼 = 𝑛𝑒𝐴𝑣𝑑 

* 𝐹  = −𝑒 𝑣 𝑑  𝑋 𝐵    

* 𝑛 =
𝑁

𝑉
 

* 𝑁 = 𝑛𝑉 = 𝑛𝐴𝑑𝑙  
 

* 𝑑𝐹  = −𝑒𝑛𝐴𝑑𝑙 𝑣 𝑑  𝑋 𝐵    
 

* 𝐼𝑑𝑙     = −𝑒𝑛𝐴𝑣 𝑑𝑑𝑙 

* 𝑑𝐹  =  𝐼𝑑𝑙      𝑋 𝐵    

* 𝐹  =  𝐼𝑙   𝑋 𝐵    

* 𝐹 = 𝐵𝐼𝑙 sin𝜃 
 

rpwg;G NeHTfs;: 

* 𝜃 = 0° vdpy; 𝐹 = 0 

* 𝜃 = 90° vdpy; 𝐹 = 𝐵𝐼𝑙 
 

tpirapd; jpir( gpnskpq;fpd; ,lJif tpjp) 
xd;Wf;nfhd;W nrq;Fj;jhd jpirapy; 

cs;sthW ,lJifapd; Ms;fhl;b tpuy;> 
eLtpuy; kw;Wk; ngUtpuiy ePl;b 
itf;Fk;NghJ> 

 Rl;Ltpuy; - fhe;jg;Gyj;jpd; jpiriaAk; 
 eLtpuy; - kpd;Ndhl;lj;jpd; jpiriaAk; 

Fwpj;jhy; 
 ngUtpuy; - flj;jp ,aq;Fk; jpirapidf; 

Fwpf;Fk;. 
 

10. ,aq;F RUs; fhy;tNdh kPl;lH xd;wpd; 
jj;Jtk; kw;Wk; ,aq;Fk; Kiwia 
tpsf;fTk;. 
 

xU kpd;Rw;wpd; topNa ghAk; 
kpd;Ndhl;ljijf; fz;lwpag; gad;gLk; xU 
fUtp> ,aq;FRUs; fhy;tNdhkPl;luhFk;. 

jj;Jtk;: 
kpd;Ndhl;lk; ghAk; tisak; xd;iw 

rPuhd fhe;jg;Gyj;jpy; itf;Fk;NghJ mJ 
xU jpUg;Gtpiria czUk;. 
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mikg;G: 

* ,jpy; nky;ypa fhg;gplg;gl;l jhkpuf; 
fk;gpahy; Rw;wg;gl;l nrt;tf tbt 
fk;gpr;RUs; PQRS xd;W cs;sJ. 

* ,f;fk;gpr;RUs; nky;ypa cNyhfr; 
rl;lj;jpdhyhdJ. 

* ,jd;kPJ mjpf vz;zpf;ifapy; 
neUf;fkhf fk;gpr;RUs; Rw;wg;gl;Ls;sJ. 

* cUistbt NjdpUk;G cs;sfk; xd;W 
fk;gpr;RUspd; cs;Ns rkr;rPuhfg; 
nghUj;jg;gl;Ls;sJ. 

* ,e;j nrt;tftbt fk;gpr;RUs; 
Fjpiuyhl fhe;jj;jpd; ,uz;L 
KidfSf;F eLNt jilapd;wp 
njhq;ftplg;gl;Ls;sJ. 

* nrt;tf fk;gpr;RUspd; Nky;Kid gh];;gH 
ntz;fy ,ioapdhy; 
gpizf;fg;gl;Ls;sJ. 

* fk;gpr;RUspd; fPo;Kid gh];gH 
ntz;fyj;jhy; nra;ag;gl;l 
,ior;RUs;tpy; S cld; 
gpizf;fg;gl;Ls;sJ. 

* W vd;w nky;ypa ,ioapy; rpwpa rkjs 
Mb xd;W nghUj;jg;gl;Ls;sJ. 

*  

* rkjs Mbapd; kWKid T vd;w jpUF 
KidAld; ,izf;fg;gl;Ls;sJ. 

* fk;gpr;RUs; topNa kpd;Ndhl;ljijr; 
nrYj;j nky;ypa fk;gp ,io kw;Wk; 
,ior;RUs;tpy; Mfpait 
kpd;KidfSld; ,izf;fg;gl;Ls;sd. 

Ntiy nra;Ak; Kiw: 

* l ePsKk; b mfyKk; nfhz;l PQRS 
nrt;tf fk;gpr;Uspd; xNu XU Rw;iw 
kl;Lk; fUJNthk;. 

* PQ = RS = l  

* QR = SP = b 

* I vd;w kpd;Ndhl;lk; PQRS topNa 
gha;fpwJ vd;f. 

* Fjpiuyl tbtf;fhe;jk;> Mutif 
fhe;jg;Gyjijj; Njhw;Wtpf;Fk;. 

* ,e;j Mutif fhe;jg;Gyj;jpdhy; QR 

kw;Wk; SP gf;fq;fs; vg;NghJk; 
fhe;jg;Gyj;jpw;F ,izahf ,Uf;Fk;. 

* NkYk; vt;tpj tpiriaAk; czuhJ. 

* PQ kw;Wk; RS gf;fq;fs; vg;NghJk; 
fhe;jg;Gyj;jpw;F nrq;Fj;jhf ,Ug;gjhy; 
tpiria czUk;. 

* ,jdhy; jpUg;Gtpir Vw;gLk;. 

* 𝜏 = 𝑏𝐹 = 𝑏𝐵𝐼𝑙 =  𝑙𝑏 𝐵𝐼 = 𝐴𝐵𝐼 

* 𝐴 = 𝑙𝑏 

* N Rw;WfSf;F> 𝜏 = 𝑁𝐴𝐵𝐼 

* ,e;j tpyF jpUg;Gtpirapdhy; 
fk;gpr;RUs; KWf;fg;gl;L> fk;gpapy; XH 
kPl;rp jpUg;Gtpir cUthfpwJ. 

* 𝜏 = 𝐾𝜃 

* K vd;gJ RUs;tpy;ypd; KWf;fkhwpyp 

* rkepiyapy;> 𝑁𝐴𝐵𝐼 = 𝐾𝜃 

* 𝐼 =
𝐾

𝑁𝐴𝐵
𝜃 

* 𝐼 = 𝐺𝜃 

* 𝐺 =
𝐾

𝑁𝐴𝐵
 vd;gJ fhy;tdhkPl;lhpd; 

kpd;Ndhl;l RUf;ff; $w;nwz; vdg;gLk;. 

* kpd;Ndhl;l czHjpwd;: 𝐼𝑆 =
𝜃

𝐼
=

1

𝐺
 

* kpd;dOj;jNtWghl;L czHjpwd;:  

* 𝑉𝑆 =
𝜃

𝑉
=

𝜃

𝐼𝑅𝑔
=

1

𝐺𝑅𝑔
=

𝐼𝑆

𝑅𝑔
 

 

 

 
11. xU fhy;tNdhkPl;liu vt;thW mk;kPl;luhf 

khw;wyhk; vd;gjij tpsf;Ff. 

* kpd; Rw;wpy; ghAk; kpd;Ndhl;lj;ij 
msf;fg;gad;gLk; fUtpNa mk;kPl;luhFk;. 

* mk;kPl;lu; kpd;Rw;wpy; ghAk; 
kpd;Ndhl;lj;jpw;F kpff;Fiwe;j 
kpd;jiliaNa nfhLg;gjhy; ,J 
kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;ij 
jLf;fhJ.  

* vdNt kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;ij 
msf;f> mk;kPl;liu kpd;Rw;wpy; 
njhlupizg;gpy; ,izf;f Ntz;Lk;. 

* xU fhy;tNdh kPl;liu mk;kPl;luhf 
khw;w> me;j fhy;tNdh kPl;lUld; 
Fiwe;j kpd;jil xd;iw gf;f 
,izg;gpy; ,izf;f Ntz;Lk;. 

* ,f;Fiwe;j kpd;jilf;F ,izjl 
kpd;jil (Shunt resistance) S vd;W ngau;. 

* fhy;tNdhkPl;lupd; msTNfhy; ,g;NghJ 
Mk;gpaupy; Fwpf;fg;gl;L> mk;kPl;lupd; 
neLf;fk; ,izjl kpd;jilapd; kjpg;ig 
nghWj;J mikfpwJ. 

 

  

 

 

 

 

* ,izj;jl kpd;;jil fy;tNdhkPl;lUf;F 
gf;f ,izg;gpy; ,izf;fg;gl;Ls;sJ. 

* kpd;Rw;wpy; ghAk; kpd;Ndhl;lk; I vd;f. 

* ,k;kpd;Ndhl;lk; A re;jpia milAk; 
NghJ ,U $Wfshfg; gpupfpwJ.  
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* AGE vd;w ghij topNa> Rg kpd;jil 
nfhz;l fhy;tNdh kPl;lu; topNa ghAk; 
kpd;Ndhl;lj;ij Ig vd;f.  

* ,izj;jl kpd;jil S topNa ACDE 

ghij topNa ghAk; kpd;Ndhl;lk; (I-Ig) 

vd;f.  

* ,izj;jl kpd;jilia rupnra;J KO 
msTNfhy; tpyf;fj;ijf; fhl;Lk; 
tifapy; fhy;tNdh kPl;lu; topNa ghAk; 
kpd;Ndhl;lk; Ig I rup nra;a Ntz;Lk;. 

* fhy;tNdh kPl;lUf;Ff; FWf;Nf cs;s 
kpd;dOj;j NtWghLk;> ,izjl 
kpd;jilf;Ff; FWf;Nf cs;s kpd;dOj;j 
NtWghLk; xd;Wf;nfhd;W rkkhFk;. 

* Vfhy;tNdhkPl;lH = V,izjlk; 

* Ig Rg = (I – Ig) S 
 

* 𝑆 =
𝐼𝑔

 𝐼−𝐼𝑔 
𝑅𝑔  

 

* 𝐼𝑔 =  
𝑆

𝑆+𝑅𝑔
 𝐼 

 

* 𝐼𝑔 ∝ 𝐼 

 

* vdNt fhy;tNdhkPl;lupy; Vw;gLk; 
tpyf;fk;> mjd; topNa ghAk; 
kpd;Ndhl;lj;jpw;F Neu;j;jftpy; ,Uf;Fk;. 

* 𝜃 =
𝐼𝑔

𝐺
 

* 𝜃 ∝ 𝐼𝑔  

* 𝜃 ∝ 𝐼 

* vdNt fhy;tNdh kPl;lupy; Vw;gLk; 
tpyf;fk;> kpd;Rw;wpd; topNa ghAk; 
kpd;Ndhl;lj;;ij msf;Fk; (mk;kPl;lu;) 
fUtpahf nray;gLk;. 

* ,izjl kpd;jil fhy;tNdh kPl;lUf;F 
gf;f ,izg;ghf ,izf;fg;gl;Ls;sJ. 
mk;kPl;lupd; kpd;jil Ra vdpy;; 

* ,q;F ,izj;jlj;jpd; kpd;jil kjpg;G 

kpff;FiwT. vdNt  
𝑆

𝑅𝑔
 ,d; tpfpjKk; 

FiwthfNt ,Uf;Fk;.  

* mjhtJ Rg kjpg;G Fiwthf ,Uf;Fk;.  

* mjhtJ mk;kPl;lu; kpd;Rw;wpy; ghAk; 
kpd;Ndhl;lj;jpw;F Fiwthd 
kpd;jiliaNa mspf;Fk;.  

* vdNt kpd;Rw;wpy; mk;kPl;liu njhluhf 
,izf;Fk;NghJ Rw;wpd; kpd;jil kw;Wk; 
kpd;Ndhl;lj;jpy;  Fwpg;gplj;jf;f khw;wk; 
vijAk; Vw;gLj;jhJ.  

* xU ey;ypay;G mk;kPl;lupd; kpd;jil 
RopahFk;.  

* vdNt mk;kPl;lu; fhl;Lk; kpd;Ndhl;lj;jpd; 
msT kpd;Rw;wpy; ghAk; kpd;Ndhl;lj;jpd; 
msittpl rw;Wf;FiwthfNt ,Uf;Fk;. 

*  Iey;ypay;G  vd;gJ ey;ypay;G mk;kPl;lu; 

msf;Fk; kpd;Ndhl;lk; vdTk; I,ay;G vd;gJ 
mk;kPl;lu; msf;Fk; kpd;Rw;wpy; ghAk; 
kpd;Ndhl;lk; vdTk; nfhz;lhy;. 

* %% 100x
I

II
100x

I

I

Gay;,

Gay;,Gypay;ey; 



 

 

12. xU fhy;tNdhkPl;liu vt;thW Nthy;l; 
kPl;luhf khw;wyhk; vd;gij tpsf;Ff. 

* kpd;Rw;wpy; VNjDk;  ,uz;L 
Gs;spfSf;F ,ilNa cs;s kpd;dOj;j 
NtWghl;il mstpl gad;gLk; fUtpNa 
Nthy;l; kPl;luhFk;.  

* Nthy;l; kPl;lu; kpd;Rw;wpypUe;J 
vt;tpjkhd kpd;Ndhl;lj;ijAk; ngwhJ. 

* mt;thW kpd;Ndhl;lj;ijg; ngw;why; 
Nthy;l; kPl;lu; mstpLk; kpd;dOj;jj;jpy; 
khw;wk; Vw;gl;L tpLk;. 

* xUNthy;l; kPl;lu; cau;e;j kpd;jiliag; 
ngw;wpUf;Fk;.  

* ,jid kpd;Rw;wpy; gf;f ,izg;gpy; 
,izf;Fk;NghJ> Fwpg;gplj;jf;f 
kpd;Ndhl;lk; vijAk; kpd;Rw;wpypUe;J 
ngwhJ.  

* vdNt ,J cz;ikahd kpd;dOj;j 
NtWghl;ilNa fhl;Lk;. 

* fhy;tNdhkPl;liu Nthy;l; kPl;luhf khw;w> 
fhy;tNdhkPl;lUld; njhlupizg;ghf 
cau; kpd;jil xd;iw ,izf;f 
Ntz;Lk;.  
 

* fhy;tNdhkPl;lupd; mstPLfs; ,g;NghJ 
Nthy;l;by; Fwpf;fg;gl;L> Nthy;l;kPl;lupd; 
neLf;fk; cau; kpd;jiliar; rhu;e;J 
mikfpwJ.  
 

* mjhtJ kpd;Ndhl;lk; Ig fhy;tNdh 
kPl;lupd; msTNfhy; KO tpyf;fj;ijf; 
fhl;Lk; tifapy; cau; kpd;jilapd; 
kjpg;G rupnra;ag;gLfpwJ. 
 

* fhy;tNdh kPl;lupd; kpd; jil Rg vdTk;> 
fhy;tNdh kPl;lupy; KO tpyf;fj;jpw;fhd 
kpd;Ndhl;lk; Ig vd;f.  
 

* ,q;F cau;  kpd;jilAld; fhy;tNd 
kPl;lu; njhluhf ,izf;fg;gl;Ls;sJ.  
 

* vdNt kpd;Rw;wpy; ghAk; kpd;Ndhl;lKk;> 
fhy;tNdh kPl;lu; topahf ghAk; 
kpd;Ndhl;lKk; xd;Wf;nfhd;W rkkhFk;. 
  

* 𝐼 = 𝐼𝑔   * 𝑅𝑉 = 𝑅𝑔 + 𝑅 
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* 𝐼𝑔 =
𝑉

𝑅𝑔+𝑅
 

 

* 𝑅 =
𝑉

𝐼𝑔
− 𝑅𝑔 

 

* 𝐼𝑔 ∝ 𝑉 

 

* fhy;tNdh kPl;lupy; Vw;gLk; tpyf;fk; 
kpd;Ndhl;lk; Ig f;F Neu;tpfpjj;jpypUf;Fk;. 
 

* Mdhy; kpd;Ndhl;lk; Ig kpd;dOj;j 
NtWghl;bw;F Neu;j;jftpy; cs;sjhy; 
fhy;tNdh kPl;lupy; Vw;gLk; tpyf;fk; 
kpd;dOj;j NtWghl;bw;F Neu;j;jftpy; 
,Uf;Fk;.  
 

* Nthy;;l;kPl;lupd; kpd;jil kpf mjpfk;.  
 

* vdNt kpff;Fiwe;j kpd;Ndhl;lj;ijNa 
kpd;Rw;wpypUe;J Nthy;l; kPl;lu; ngWk;.  

* xU ey;ypay;G Nthy;l; kPl;lu; Kbtpyh 
kpd;jiliag; (Infinite resistance) 

ngw;wpUf;Fk;. 
 

13. NlQ;rd;l; tpjpiaf; $wp mjid tphpthf 
tpsf;Ff. 
 
NlQ;rd;l; tpjp: 

xd;Wf;nfhd;W nrq;Fj;jhfr; nray;gLk; 
rPuhd ,uz;L fhe;jg;Gyq;fSf;F eLNt 
njhq;ftplg;gl;Ls;s fhe;j Crp> ,t;tpuz;L 
Gyq;fspd; njhFgad; Gyj;jpd; jpirapy; 
epw;Fk;. 

* ,t;tpjpapd; mbg;gilapy; NlQ;rd;l; 
fhy;tNdhkPl;lH nray;gLfpwJ. 

* NlQ;rd;l; fhy;tNdhkPl;lH kpff; Fiwe;j 
kpd;Ndhl;lq;fis mstplg; gad;gLfpwJ. 

* NlQ;rd;l; fhy;tNdhkPl;lhpd; fk;gpr;RUs; 
topahf kpd;Ndhl;lk; gha;tjhy; Vw;gLk; 
fhe;jg;Gyk; B vd;f. 

* Gtpf;fhe;jg;Gyj;jpd; fpilj;jsf;$W BH 
MFk;. 

* xd;Wf;nfhd;W nrq;Fj;jhfr; nray;gLk; 
,t;tpuz;L fhe;jg;Gyq;fspd; 
nray;ghl;lhy; fhe;j Crp> fpilj;jsf; 
$W BH cld; θ Nfhzj;ij Vw;gLj;jp 
Xa;T epiyia milAk;. 

* 𝐵 = 𝐵𝐻 tan 𝜃 

* fk;gpr;RUspd; topNa kpd;Ndhl;lk; ghahj 
epiyapy; fhe;jCrp Gtpf;he;jg;Gyj;jpd; 
fpilj;jsf;$wpd; jpirapNyNa 
xUq;fike;jpUf;Fk;. 

* R MuKk; N Rw;WfSk; nfhz;l 
tl;ltbtf; fk;gpr;RUspd; topNa 
kpd;Ndhl;lk; gha;tjhy; mjd; ikaj;jpy; 

Njhd;Wk; fhe;jg;Gyk; 𝐵 = 𝜇0
𝑁𝐼

2𝑅
 

* 𝐵𝐻 =
𝜇0𝑁

2𝑅

 𝐼

tan 𝜃
   

 

 
 
 
 

14. rPuhd fhe;jg;Gyj;jpy; ,aq;Fk; kpd;D}l;lk; 
ngw;w Jfspd; miyT Neuk;> mjpHntz; 
kw;Wk; Nfhz mjpHntz;zpw;fhd 
Nfhitfisg; ngWf. 

* m epiwAk;> q kpd;D}l;lKk; nfhz;l 

kpd;Jfnshd;W> fhe;jg;Gyk; 𝐵  f;F 
nrq;Fj;jhf> 𝑣 jpirNtfj;Jld; 
fhe;jg;GyjpDs; Eiofpd;wJ vd;f. 

* fhe;jg;Gy;j;jpy; Eioe;jTld; Jfspd; kPJ 
yhud;]; tpirnray;gLfpwJ. 

* 𝐹 = 𝑞(𝑣  x 𝐵  ) 

* yhud;]; tpirapd; vz;kjpg;G 𝐹 = 𝑞𝑣𝐵 

* ,e;j yhud;]; tpir> tl;lg;ghijapy; 
Jfs; ,aq;fj; Njitg;gLk; ikaNehf;F 
tpiria mspf;fpwJ. 

* 𝑞𝑣𝐵 =
𝑚𝑣2

𝑟
 

* 𝑟 =
𝑚𝑣

𝑞𝐵
=

𝑝

𝑞𝐵
 

* 𝑝 = 𝑚𝑣 

* miyT Neuk;> 𝑇 =
2𝜋𝑟

𝑣
 

* 𝑇 =
2𝜋𝑚

𝐵𝑞
 

* mjpHntz;> 𝑓 =
1

𝑇
=

𝐵𝑞

2𝜋𝑚
 

* Nfhz mjpHntz;> 𝜔 = 2𝜋𝑓 =
𝐵𝑞

𝑚
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15. ePz;l ,izahd kpd;Ndhl;lk; ghAk; ,U flj;jpfSf;fpilNa Vw;gLk; tpirf;fhd Nfhitiag; ngWf. 

* ePz;l ,izahd kpd;Ndhl;lk; ghAk; ,uz;L flj;jpfs; r ,ilntspapy; fhw;wpy; gphpj;J itf;fg;gl;Ls;sd. 
 

* flj;jpfs; A kw;Wk; Bapd; topNa xNu jpirapy; ghAk; kpd;Ndhl;lq;fs; I1 kw;Wk; I2 vd;f. 

* A flj;jpapy; ghAk; I1 kpd;Ndhl;lj;jpdhy; r njhiytpy; cs;s B flj;jpapd; dl ePsKs;s rpW $wpidr; Rw;wp cUthFk; epfu fhe;jg;Gyk; 

* 𝐵  1 = −  
𝜇0𝐼1

2𝜋𝑟
 𝑖  

* tyJif ngUtpuy; tpjpapypUe;J> fhe;jg;Gyj;jpd; jpir jhspd; jsj;jpw;Fr; nrq;Fj;jhfTk; cs;Nehf;fpr; nray;gLk; tifapYk; fhzg;gLk;. 

* flj;jp B apy; cs;s dl ePsKs;s rpW $wpd;kPJ nray;gLk; yhud;]; fhe;jtpir 

* 𝑑𝐹 =  𝐼2𝑑𝑙  x 𝐵  1  

* 𝑑𝐹 = 𝐼2𝑑𝑙 𝑘  x 𝐵1(−𝑖 ) 
 

* 𝑑𝐹 = −𝐼2𝑑𝑙 𝐵1(𝑘  x𝑖 ) 
 

* 𝑑𝐹 = −
𝜇0𝐼1𝐼2𝑑𝑙  

2𝜋𝑟
 𝑗   

* A flj;jpapdhy; B flj;jpapd; XuyF ePsj;jpy; nray;gLk; tpir 

* 
𝐹 

𝑙
= −

𝜇0𝐼1𝐼2  

2𝜋𝑟
 𝑗  

* B flj;jpapy; ghAk; I2 kpd;Ndhl;lj;jpdhy; r njhiytpy; cs;s A flj;jpapd; dl ePsKs;s rpW $wpidr; Rw;wp cUthFk; epfu fhe;jg;Gyk; 

* 𝐵  2 =  
𝜇0𝐼1

2𝜋𝑟
 𝑖  

* tyJif ngUtpuy; tpjpapypUe;J> fhe;jg;Gyj;jpd; jpir jhspd; jsj;jpw;Fr; nrq;Fj;jhfTk; ntspNehf;fpr; nray;gLk; tifapYk; fhzg;gLk;. 

* flj;jp A apy; cs;s dl ePsKs;s rpW $wpd;kPJ nray;gLk; yhud;]; fhe;jtpir 

* 𝑑𝐹 =  𝐼1𝑑𝑙  x 𝐵  2  

* 𝑑𝐹 = 𝐼1𝑑𝑙 𝑘  x 𝐵2𝑖  

* 𝑑𝐹 = 𝐼1𝑑𝑙 𝐵2(𝑘  x𝑖 ) 
 

* 𝑑𝐹 =
𝜇0𝐼1𝐼2𝑑𝑙  

2𝜋𝑟
 𝑗   

* B flj;jpapdhy; A flj;jpapd; XuyF ePsj;jpy; nray;gLk; tpir 

* 
𝐹 

𝑙
=

𝜇0𝐼1𝐼2  

2𝜋𝑟
 𝑗  

* ,U ,izf; flj;jpfspd; topNa> xNu jpirapy; kpd;Ndhl;lk; ghAk;NghJ mtw;Wf;fpilNa <Hg;Gtpir Njhd;Wk;. 

* ,U ,izf;flj;jpfspd; topNa> vjpnujpHj;jpirfspy; kpd;Ndhl;lk; ghAk;NghJ mtw;Wf;fpilNa tpyf;Ftpir Njhd;Wk;. 
Mk;gpaH tiuaiw: 

ntw;wplj;jpy; xU kPl;lH ,ilntspapy; gphpj;J itf;fg;gl;Ls;s Kbtpyh ePsk; nfhz;l ,U ,izf;flj;jpfs; xt;nthd;wpd; topahfTk; ghAk; 
kpd;Ndhl;lj;jpdhy;> xt;nthU flj;jpAk; XuyF ePsj;jpw;F tpiria czHe;jhy;> xt;nthU flj;jpapd; topahfTk; ghAk; kpd;Ndhl;lj;jpd; msT xU 
Mk;gpauhFk;. 
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16. fhe;jg;Gyj;jpy; cs;s kpd;Ndhl;lk; ghAk; nrt;tf tbtf; fk;gpr;RUspd; 
XuyF ntf;lH 𝑛 ,  fhe;jg;Gyj;jpw;Fr; nrq;Fj;jhf cs;sNghJ 
fk;gpr;RUspd; kPJ cUthFk; jpUg;Gtpiriaf; fzf;fpLf. 

* XuyF ntf;lH 𝑛 ,fhe;jg;Gyj;jpw;F nrq;Fj;jhfTk;> Rw;wpd; gug;G xy 
jsj;jpYk; cs;sJ. 

* nrt;tfr; Rw;W 𝑃𝑄, 𝑄𝑅, 𝑅𝑆, 𝑆𝑃 vd;w ehd;F gFjpfshfg;g 
gphpf;fg;gl;Ls;sJ. 

gFjp 𝑙  𝐵   𝐹 = 𝐼𝑙  x 𝐵    𝜏 = 𝑟  x 𝐹  

𝑃𝑄 −𝑎𝑗  𝐵𝑖  𝐼𝑎𝐵𝑘  
1

2
𝑎𝑏𝐼𝐵𝑗  

𝑄𝑅 𝑏𝑖  𝐵𝑖  0   0𝑗  

𝑅𝑆 𝑎𝑗  𝐵𝑖  −𝐼𝑎𝐵𝑘  
1

2
𝑎𝑏𝐼𝐵𝑗  

𝑆𝑃 −𝑏𝑖  𝐵𝑖  0   0𝑗  

epfutpir  𝐹 = 0   
epfu 

jpUg;G 
tpir  

𝜏 = 𝑎𝑏𝐼𝐵𝑗 
= 𝐴 𝐵𝐼𝑗  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

17. fhe;jg;Gyj;jpy; cs;s kpd;Ndhl;lk; ghAk; nrt;tf tbtf; fk;gpr;RUspd; 
XuyF ntf;lH 𝑛 ,  fhe;jg;Gyj;Jld; θ Nfhzj;jpy; cs;sNghJ 
fk;gpr;RUspd; kPJ cUthFk; jpUg;Gtpiriaf; fzf;fpLf. 

 XuyF ntf;lH 𝑛 , fhe;jg;Gyj;jpw;F θ Nfhzj;jpy; cs;sJ vdf; 
fUJNthk;. 

 nrt;tfr; Rw;W 𝑃𝑄, 𝑄𝑅, 𝑅𝑆, 𝑆𝑃 vd;w ehd;F gFjpfshfg; 
gphpf;fg;gl;Ls;sJ. 

gFjp 𝑙  𝐵   𝐹 = 𝐼𝑙  x 𝐵    

𝑃𝑄 −𝑎𝑗  𝐵𝑖  𝐼𝑎𝐵𝑘  

𝑄𝑅 𝑏 cos  
𝜋

2
− 𝜃 𝑖 − 𝑏𝑠𝑖𝑛  

𝜋

2
− 𝜃  𝑘  𝐵𝑖  −𝐼𝑙𝑏𝐵 cos 𝜃 𝑗    

𝑅𝑆 𝑎𝑗  𝐵𝑖  −𝐼𝑎𝐵𝑘  

𝑆𝑃 −𝑏 cos  
𝜋

2
− 𝜃 𝑖 + 𝑏𝑠𝑖𝑛  

𝜋

2
− 𝜃  𝑘  𝐵𝑖  𝐼𝑙𝑏𝐵 cos𝜃 𝑗    

epfutpir  𝐹 = 0   
 

 epfu jpUg;G tpir: 𝜏 =     𝑂𝐴        x 𝐹 𝑃𝑄 +    𝑂𝐵        x 𝐹 𝑅𝑆  

 

 𝑂𝐴      =
𝑏

2
 − sin 𝜃 𝑖 + cos 𝜃 𝑘    

 

 𝑂𝐶      =
𝑏

2
 sin 𝜃 𝑖 − cos 𝜃 𝑘   

 

 𝑂𝐴        x 𝐹 𝑃𝑄 =
1

2
𝑎𝑏𝐼𝐵 sin 𝜃 𝑗  

 

 𝑂𝐶        x 𝐹 𝑅𝑆 =
1

2
𝑎𝑏𝐼𝐵 sin𝜃 𝑗  

 

 𝜏 =   𝑎𝑏𝐼𝐵 sin𝜃 𝑗  
 

 𝜏 =   𝐴𝐼𝐵 sin 𝜃 𝑗  
 

 𝑝 𝑚 = 𝐼𝐴 = 𝐼𝑎𝑏 𝑛  
 

 𝜏 =   𝑝 𝑚  x 𝐵   
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