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myF1. epiykpd;dpay;
2 மத்ணபபண கல்ாிகள :
1. epiykpd;dpaypy; $Y}k; tpjpapidf; $Wf. ntf;lH tbtk; jUf.
 epiykpd; tpirahdJ> Gs;sp kpd;Jfs;fspd; kpd;D}l;l kjpg;gpd; ngUf;fw;gyDf;F

NeHj;jftpYk;> mtw;wpwF; ,ilNa cs;s njhiytpd; ,Ukbf;F vjpHj;jftpYk; mikAk;.

���� = K ����
��

2. kpd;D}l;lq;fspd; Fthz;lkhf;fy; vd;why; vd;d?.

 vªj xU bghUëšcŸs ä‹}£l¤Â‹ bkh¤j kÂ¥ò ( q ) xU mo¥gil ä‹}£l¤Â‹
(vy¡£uh‹ ä‹}£l«) KG v© kl§fhf mikÍ«.

 mjhtJ q = ne
3. fh]; tpjpapiaj; jUf.

 xU %ba gug;gpd; topNa nry;Yk; nkhj;j kpd;ghak; �� = �
Ɛ �

 ,q;F Q vd;gJ %ba gug;gpDs; cs;s kpd;Jfs;fspd; epfu kpd;D}l;lk; MFk;.

4. kpd; ,UKid vd;why; vd;d? vLj;Jf;fhlL; jUf.

 ,U rkkhd> Ntwpd kpd;Jfs;fs; rpwpa ,ilntspapy; gpupj;J itf;fg;gl;l mikg;G
kpd; ,UKid vdg;gLk;.

 v.fh: ePH (H2O). mk;Nkhdpah NH3 ,HCl kw;Wk; CO.
5. kpd; ,UKidj; jpUg;G jpwd; tiuaW. mjd; myF ahJ?

 kpd; ,UKid jpUg;Gjpwdpd; vzk; jpg;ghdJ VNjDk; xU kpd;Jfspd; kpd;D}l;l
kjpg;gpid kpd;Jfs;fSf;F ,ilNaAs;s njhiytpdhy; ngUf;ff; fpilg;gjhFk;.

 � = q X 2a ,jd; myF $Y}k; kPl;lH (C m).

6. epiy kpd;dOj;jk; tiuaW. mjd; myif jUf.
 xU Gs;spapy; epiykpd;dOj;jk; vd;gJ> Gw kpd;Gyk; nray;gLk; gFjpapy;

Kbtpyhj ;njhiytpy; ,Ue;J mg;Gs;spf;F XuyF NeH kpd;D}l;lk; nfhz;l kpd;Jfis
rPuhd jpirNtfj;Jld; nfhz;L tu Gwtpirahy; nra;ag;gLk; Ntiyf;F rkkhFk;.

 ,jd; S.I myF Nthy;l; (V)
7. rk kpd;dOj;j gug;G tiuaW.
 xU gug;gpy; cs;s vy;yh Gs;spfSk; xNu msT kpdd; Oj;jj;ij ngw;wpUe;jhy;

mJ rk kpd;dOj;j gug;G vdg;gLk;.
8. epiy kpd;dOj;j Mw;wy; tiuaW. mjd; myif jUf.
 kpd;D}l;l Jfs;fis xUq;fikf;f nra;ag;gLk; NtiyNa mj;njhFg;gpd; epiykpd;dOj;j

Mw;wy; vd tiuaWf;fg;gLfpwJ.

 ,jd; myF [_y; (J).
9. kpd;Gyk; tiuaW. mjd; myif jUf.
 xU Gs;spapy; kpd;Gyk; vd;gJ> mg;Gs;spapy; itf;fg;gl;l XuyF NeHkpd;D}l;lk;

nfhz;l kpd;Jfshy; czug;gLk; tpir vd tiuaWf;fg;gLfpwJ.

��� = ���

��
myF NC -1kw;Wk; V m-1

10. kpd;ghak; tiuaW. mjd;myif jUf.
 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 ����-1

11. kpd;Kidtw;w %yf;$W vd;why; vd;d? v.fh jUf.
 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;.
 ,J epiyj;j ,UKid jpUg;Gj; jpwidg; ngw;wpUg;gjpy;iy.

 (v.fh) H2> O2> CO2
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12. kpd;KidTs;s %yf;$Wfs; vd;why; vd;d?
 Gw kpd;Gyk; nray;glhj epiyapYk; NeH kw;Wk; vjpH kpd;Jfs;fspd; kpd;D}l;l

ikaqf; s; gpupf;fg;gl;Ls;s %yf;$Wfs; kpd;KidTs;s %yf;$Wfs; vdg;gLk;.
 ,it epiyj;j ,UKid jpUg;G jpwidg; ngw;Ws;sd.

 (v.fh) H2O, N2O, HCl, NH3.
13. $HKid nray;ghL my;yJ xsptl;l kpd;dpwf;fk; tiuaW.
 kpd;D}l;lk; ngw;w flj;jpapd; $HKidfspy; ,Ue;J kpd;D}l;lk; frpfpd;w epfo;T $HKid

nray;ghL my;yJ xsptl;l kpd;dpwf;fk; vdg;gLk;.
14. kpd;Njf;fpapd; kpd;Njf;Fj; jpwd; tiuaW. mjd;myif jUf.

 kpd;Njf;Fj; jpwd; vd;gJ VNjDk; xU kpd; flj;J jl;by; cs;s kpd;Jfs;fspd;
kpd;D}l;l kjpg;gpw;Fk; flj;jpfSf;F ,ilNa epyTk; kpd;dOj;j
NtWghl;bw;k; ,ilNaAs;s tpfpjk.

 � =
�
�

myF ghul; (F) my;yJ CV-1

15. “,bAld; $ba kpd;dypd; NghJ jpwe;j ntspapNyh my;yJ kuj;jbapNyh
epw;gijf; fhlb; Yk; NgUe;jpDs; ,Ug;gJ ghJfhg;ghdJ"-Vd;?
 NgUe;jpd; cNyhfg;gug;G epiykpd;dpay; jLg;Giwahfr; nray;gLfpwJ
 NgUe;jpd; cNyhfg;gug;gpd; cs;Ns kpd;Gy kjpg;G RopahfpwJ.
 kpd;dypd; NghJ NgUe;jpd; Gwg;gug;G topahf kpd;dpwf;fk; eilngWfpwJ.

16. kpd;Gyf;NfhLfs; xd;iwnahd;W ntl;bf;nfhs;shJ. Vd;?

 ,U kpd;Gyf;NfhLfs; xd;iwnahd;W ntl;bf; nfhz;lhy;> xNu Gs;spapy; ,U NtW

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; ,U NtW jpirfspy; efu NtzL; k;. ,J ,aw;ifapy; elf;fhj xd;W. vdNt
kpd; Gyf; NfhLfs; xd;iwnahd;W ntl;bf; nfhs;tjpy;iy.

17. kpd;fhg;G typik vd;why; vd;d?

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

 vLj;Jf;fhll; hf> fhw;wpd; kpd;fhg;G typik � � ��� ��−�

3 மத்ணபபண கல்ாிகள :
1. rPuhd kpd;Gyj;jpy; itf;fg;gLk; kpd;,UKid kPJ nray;gLk; jpUg;Gtpirf;fhd Nfhitiaj;

jUtpf;f.

 AB vd;w kpd;,UKid rPuhd kpd;Gyj;jpy;  Nfhzk; rha;thf cs;sJ.

 q d; kPJ tpir q�
 -qd; kPJ tpir –q�
 ,t;tpU tpirfshy;>,UKid kPJ jpUg;Gtpir cUthfpwJ.
 jpUg;Gtpirapd; vz; kjpg;G

  = qE x 2a sin ( p = q x 2a)

 = pE sin
 ntf;lh; FwpaPl;by;> ���� = ���� × ����

2. xU Gs;sp kpd;D}l;lj;jhy; VNjDk; xU Gs;spapy; Vw;gLk; kpd;dOj;jj;jpw;fhd Nfhitiaj; jUtp..

 Mjpg;Gs;spapy; epiyahf itf;fg;gl;l NeH kpd;;Jfs; q .mjpypUe;J r njhiytpy; mike;j Gs;sp

P.
 Gs;sp Papy; kpd;dOj;jk ; � = −

∞

� � ����� . � � ��������

 P-y; kpd;Gyk ; � ���� =
�

��Ɛ�

�
��

 ; � = −
∞

� �
��Ɛ�

�
��� . � � ��������

 ; � =
�

��Ɛ� �
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3. $Y}k; tpjpapypUe;J fh]; tpjpiag; ngWf.
 +Q kpd;D}l;l msTila kpd;Jfs; xd;iw fUJf.
 C vd;w Gs;spahdJ kpd;JfspypUe;J r
 kpd;D}l;lq;fs; kPJ nray;gLk; epiykpd; tpir

���� = �
��Ɛ�

���
��

 Gs;sp C-apy; kpd;Gyk; � = �
��

� = �
��Ɛ�

�
�� ; �������� = ����

 tiuaiwgb kpd;ghak; �� = �.���� ������� = ��� ��������

�� = �
��Ɛ�

�
�� X ���� = �

Ɛ�

�� = �
Ɛ �

,J fh]; tpjpahFk;. ,t;thW ehk; $Y}k; tpjpapypUe;J fh]; tpjpiag; ngwyhk;.

4. ,izj;jl;L kpd;Njf;fpapDs;; Nrkpj;J itff; g;gLk;; Mw;wYf;fhd Nfhitiaj; jUf.

 dQmsT kpd;D}l;lj;ij efHj;j nra;ag;gLk; Ntiy>

dW = V dQ = �
�
dQ ( V = �

�
)

 kpd;Njf;fpia kpd;Ndw;wk; nra;aj; Njitg;gLk; nkhj;j Ntiy

W = �
� �

�
� dQ = ��

��
 ,e;j Ntiy epiykpd;dOj;j Mw;wyhfr; Nrkpf;fg;gLk;.

U = ��

��
(m ) U = �

�
CV2

5. ,izj;jl;L kpd;Njf;fpapd; kpd;Njf;Fj;jpwDf;fhd Nfhit jUtp.

 FWf;F ntl;Lg; gug;G A kw;Wk; d-,ilntspapy; gphpj;J itf;fg;gl;Ls;s ,U ,izj;jl;Lfisf;
fUJf.

  - jl;bd;; kpd;D}l;lg; gug;G mlh;j;jp � = �
�

 ,U jl;LfSf;fpilNaahd rPuhd kpd;Gyk;

� = �
Ɛ �

= �
�Ɛ �

 jl;LfSf;fpilNaahd kpd;dOj;j NtWghL>

� = � � = �
�Ɛ �

d
 ,izj;jl;L kpd;Njf;fpapd; kpd;Njf;Fj;jpwd;

� = �
�

; � = Ɛ � �
�

5 மத்ணபபண கல்ாிகள :
1. kpd; ,UKid xd;wpdhy; mjd; mr;Rf;Nfhlb; y; xU Gs;spapy; Vw;gLk; kpd;Gyj;ijf; fzf;fpLf.

 AB – kpd; ,UKid
 O –mjd; ikak; C,
 r njhiytpy; mr;Rf;Nfhlb; y; mike;Js;s Gs;sp.

 +q tpdhy; C apy; Vw;gLk; kpd;Gyk;>

�+���� = �
��Ɛ�

�
(� − �)�

 -q tpdhy; C apyapy; Vw;gLk; kpd;Gyk;>

�−���� = －
�

��Ɛ�

�
(� + �)�
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 kpd; ,UKidahy; C apy; Vw;gLk; kpd;Gyk;>

���������� = �+���� ＋ �－
�����

���������� = �
��Ɛ�

�
(� − �)� －

�
(� +�)�

���������� = �
��Ɛ�

(� +�)� − (� −�)�

(� −�)� (� +�)�

���������� = �
��Ɛ�

���
(�� −��)� r >> a vd py; (�2 − �2 )2 ≈ �4,

���������� = �
��Ɛ�

����
�� ∵ ��� = 2aq

 ��� -apd; jpirahdJ -apd; jpirapy; mikAk;.

2. kpd; ,UKid xd;wpdhy; mjd; eLtiuf;Nfhlb; y; xU Gs;spapy; Vw;gLk; kpd;Gyj;ijf; fzf;fpLf.

 AB – kpd; ,UKid O –mjd; ikak; C – r njhiytpy; eLtiuj;jsj;jpy; mike;j Gs;sp.

 +q tpdhy; C -apy; Vw;gLk; kpd;Gyj;jpd; vzk; jpg;G>

�+���� = �
��Ɛ�

�
�� + �� - - - - - - - - -(1)

 - q tpdhy; C -apy; Vw;gLk; kpd;Gyj;jpd; vz;kjpg;G>

�−���� = �
��Ɛ�

�
�� + �� - - - - - - - - -(2)

NkYk; �+���� �−����
 nrq;Fj;J $Wfs; �+���� ��� ɵ kw;Wk; �−���� ��� ɵ rkkhfTk;> vjpnujpH jpirapy;

nray;gLtjhy; mit rkd; nra;fpd;wd.

 fpilj;js $Wfs; �+���� ��� ɵ kw;Wk; �−���� ��� ɵ rkkhfTk;> xNu jpirapYk;
nray;gLtjhy; mit $l;lg;gLfpd;wd.

���������� =－2 �+���� ��� � - - - - - -(3)

,q;F ��� � = �

��+��
�

�
- - - - - - - - - -(4)

 rkd;ghL (1)> (4) I (3) y; gpujpapl

���������� = －
���

��Ɛ� ��+��
�

�
r >> a vdpy;

���������� = －
���

��Ɛ� �� ∵ ��� = 2aq

 ������
������� -apd; jpirahdJ ���� a pd ;jpirf;F vjpHjpirapy; mikAk;.
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3. kpd; ,UKidahy; xU Gs;spapy; Vw;gLk; epiy kpd;dOj;jjÊijfÊ fzf;fpLf.

 +q tpdhy; P apy; Vw;gLk; kpd;dOj;jk>;
�� = �

��Ɛ�

�
��

 - q tpdhy; P apy; Vw;gLk; kpd;dOj;jk>;

�� = −�
��Ɛ�

�
��

 P apy; Vw;gLk; nkhj;j kpd;dOj;jk;>

� = �� + ��

� = �
��Ɛ�

�
��

− �
��

�
��

= �
�

� + � ��� �
�

kw;Wk;>
�
��

= �
�

� − � ��� �
�

� = �
��Ɛ�

� ��� �
�� (∵ � = 2aq )

� = �
��Ɛ�

��� . ���
�� (∵ ��� . = � ��� �)

4. kpd;D}l;lk; ngw;w Kbtpyh ePsKs;s fk;gpdhy; Vw;gLk; kpd;Gyj;jpw;fhd rkd;ghli; lg; ngWf.

 %ba gug;gpapYs;s nkhj;j kpd;D}l;lk;

�¯û = �L - - - - - - - - - - - - - - - ( 1 )

 tisgug;gpy; kpd;Gyg;ghak;

�� =
tisgug;G

�. �� ��� � = �(����)� � = �

 Nky; kw;Wk; mbg;gug;Gfspy; kpd;Gyg;ghak;

�� = 0

 nkhj;j kpd;Gyg;ghak;

�� = E(2rL)- - - - - - - - - - - - - ( 2 )

 fh]; tpjpg;gb �� = �
Ɛ �

- - - - - - - -( 3 )

 rkd;ghL (1)>(2) I rkd;ghL (3) apy; gpujpapl

E (2rL) = ��
Ɛ �

� = �
��Ɛ � �

(m ) ��� = �
��Ɛ �

�
�

  > 0 vdpy;> -d; jpirahdJ> fk;gpf;F nrq;Fj;jhf ntspNehf;fp mikAk;.

  < 0 vdpy;> -d; jpirahdJ> fk;gpf;F nrq;Fj;jhf cs;Nehf;fp mikAk;.

θ=��
� =

�
��Ɛ�

�
��

θ=����
� = －

�
��Ɛ�

�
��

θ=��� � =0
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5. thd;b fpuhg; kpd;dpaw;wpapd; jj;Jtk;> mikg;G kw;Wk; nray;ghli; l tptup:

 jj;Jtk ;: epiykpd;J}z;ly; kw;Wk; $HKid nray;ghL.
 mikg;G :
1. A vd;w cs;sPlw;w Nfhsk; jhq;fpapd; kPJ nghUj;jg;gl;Ls;sJ.
2. .B,C vd;w ,U fg;gpfs; gl;Lj; Jzpahy; Md gl;il %yk;
,izf;fg;gl;Ls;sJ.

3. D, E vd;w cNyhf rPg;Gfs; fg;gpfspd; mUfpy mikf;fg;gl;Ls;sJ.

4. rPg;G D-f;F 10 4 V NeHkpd;dOj;jk; jug;gLfpwJ.

5. rPg;G E cs;sPlw;w Nfhsj;jpd; cl;Gwj;jpy; ,izf;fg;gl;Ls;sJ.

 rPg;G D kw;Wk; rPg;G E Ntiy nra;Ak; tPjk;:

 caH kpd;Gyj;jpd; fhuzkhf> rPg;G D-apy; $HKid nray;ghl;bd; gb fhw;W
madpahf;fg; gLfpwJ.

 epiykpd;J}z;ly; fhuzkhf > rPg;G E vjpHkpd;Dl;lk; milfpwJ. Nfhsk;
NeHkpd;D}l;lk; ngWfpwJ.

 kpd;D}l;l frpT:

 caH mOj;jjpy; thA epug;gg;gl;l v/Ff; fyj;jpdhy; Nfhsj;ij %Ltjd %yk;
kpd;D}l;l frpit Fiwf;fyhk;.

 gad;:

 107 V mstpy; ngwg;gLk; caH kpd;dOj;j NtWghL> mZf;fU gpsitapy; gad;gLk;
NeH madpfis (GNuhll; d;> bAl;uhd;) KLf;fg;gad;gLfpwJ.

6. kpd;Njf;fpfs; njhlupizg;gpy; / gf;f ,izg;gpy; ,izf;fg;gLk;NghJ tpisAk; njhFgad;

kpd;Njf;Fj;jpwDf;fhd rkd;ghlb; idg; ngWf.

kpd;Njf;fpfs; njhlupizg;G kpd;Njf;fpfs; gf;f ,izg;G

vy;yh kpd;Njf;fpfspYk; kpd;D}l;lk; rkk;.Mdhy;
� = �� +�� +��

vy;yh kpd;Njf;fpfspYk; kpd;dOj;jk; rkk;.
� = �� + �� + ��

� = �
��

; �� = �
��

; �� = �
��
;�� = �

��

� = �� � ; � = �� � ; � = ��� ; � = ���

�
��

= �
��

+ �
��

+ �
��

��� = ��� + ��� + ���

�
��

= �
��

+ �
��

+ �
��

�� = �� + �� + ��

7. ,izj;jl;L kpd;Njf;fpapy; kpd;fyDld; ,izg;G Jz;bf;fg;gl;l epiyapy; kpd;fhg;G
GFj;jg;gLtjhy; Vw;gLk; tpisTfis tpupthf vOJf..

msT kpd;Njf;fpapy;; இிிிகணபட் kpd;fyd;

மற்ட kpd;fhg;G Eiof;fணபட்வகதறக

மன

kpd;fyDldhd ,izg;igj;
Jz;bf;fg;gl;L>,ilNa kpd;fhg;G
நிழிகணபட் பலன .

kpd;D}l;lk; �� ��
kpd;dOj;jk; �� �
kpd;Gyk; �� �
kpd;Njf;Fj;jpwd;

�� =
��

��
� = Ɛ�

��
��

= Ɛ���
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 jl;Lf;fSf;F ,ilNa kpd;fhg;G cs;sNghJ Vw;gLk; tpisT

msT kjpg;G Ɛ� > 1 vd cs;sNghJ kpd;fhg;gpd; tpisT
kpd;Gyk; � = ��

Ɛ�

� < �� FiwAk;

kpd;dOj;j NtWghL
� =

��

Ɛ�

� < �� FiwAk;

kpd;Njf;Fj;jpwd; � = Ɛ��� � > �� mjpfupf;Fk;

Mw;wy;
� =

��

Ɛ�

� < �� FiwAk;

8. kpd;D}l;lk; rPuhfg; ngw;w xU Nfhsff; $l;bdhy; Vw;gLk; kpd;Gyj;jpw;fhd rkd;ghli; lj; jUtpf;f.

Nfhsj;jpw;F ntspNa
cs;s Gs;s

Nfhsj;jpw;F Gwg;gug;gpy; cs;s
Gs;sp

Nfhsj;jpw;F cs;Ns cs;s
Gs;sp

Nfhsff;$l;bd; Muk; - R Nfhsff;$l;bd; Muk; - R Nfhsff;$l;bd; Muk; - R
fh]pad; gug;G :

r Muk; nfhz;l Nfhsk;

fh]pad; gug;G :

r Muk; nfhz;l Nfhsk;

fh]pad; gug;G :

r Muk; nfhz;l Nfhsk;

r > R r = R r < R

r = Rvd;gij gpujpapl

fh]; tpjpg;gb>

fh];]pad;

gug;G

��� . ������� =
�
Ɛ �

��� = ����

�¯û = �

vd;gij gpujpapl

� (����) =
�
Ɛ�

� = �
��Ɛ�

�
��

� = �
��Ɛ�

�
��

fh]; tpjpg;gb>

fh];]pad;

; gug;G

��� . ������� =
�
Ɛ �

��� = ����

�¯û = 0

vd;gij gpujpapl

� (����) =
�
Ɛ�

� = �
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myF 2 kpd;Ndhl;ltpay;
2 மத்ணபபண கல்ாிகள :
1. kpd;Ndhl;l mlHj;jp tiuaW.
 flj;jpapd; XuyF FWf;F ntl;Lg; gug;G topahf ghAk; kpd;Ndhl;lj;jpd; msT kpd;Ndhl;l

mlHj;j (�) vdg;gLk;. J = �
�

kpd;Ndhl;l mlHj;jpapd; S.ImyF : A m-2 .
2. flj;jpapd; kpd;jil vz; tiuaW.


nghUspd; kpd;jil vz; vd;gJ XuyF ePsKk;> XuyF FWf;F ntl;L gug;Gk;

nfhzl; flj;jpahdJ kpd;Ndhl;lj;jpw;F mspf;Fk; kpd;jil MFk;. � =��
�


,jd; S.ImyF Xk-; kPl;lH ( m)

3. kpd;dOj;jkhdpapd; jj;Jtj;ijf; $Wf.
 kpd;fyj;jpd; kpd;dpaf;ftpirahdJ> rkd;nra;Ak; ePsj;jpw;F NeHjftpy; mikAk;.  ∝ �

4. kpd;jil ntg;gepiy vz; tiuaW.
 kpd;jil ntg;gepiy vz; vd;gJ xU bfpup ntg;gepiy caHtpy; Vw;gLk; kpd;jil

vz; mjpfupg;gpw;Fk;> �� ntg;gepiyapy; cs;s kpd;jil vz;Zf;Fk; ,ilNa cs;s
tpfpjk; MFk;

 kpd;jil ntg;gepiy vz;zpd; S.ImyF: / ℃
5. [_ypd; ntg;gtpjpiaf; $Wf.
 [_y; ntg;gtpisthy; ntspg;gLk; ntg;gk;>�= ����
 kpd;Ndhl;lj;jpd; ,Ukbf;F NeHjftpYk; (�� I2)
 kpd;Rw;wpd; kpd;jilf;F NeHjftpYk; (�� �)
 kpd;Ndhl;lk; ghAk; Neuj;jpw;F NeHjftpy; mikAk;.(�� �)

6. rPngf; tpisT tiuaW.

 xU %ba Rw;wpy;> ,U ntt;NtW cNyhfq;fspd; ,U re;jpg;Gfis ntt;NtW
ntg;gepiyfspy; itf;Fk;NghJ kpd;dpafF; tpir Njhd;Wk; epfo;T rPngf; tpisT vdg;gLk;.

7. jhk;rd; tpisT tiuaW.

 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;jNtWghL
cUthf;fg;gLk;.

 ,jdhy; flj;jp KOtJk; ntg;gk; ntspg;gLjYk; cl;ftug;gLjYk; eilngWk;. ,JNt
jhk;rd; tpisT vdg;gLk;.

8. ngy;baH tpisT tiuaW.

 ntg;gkpd;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;ftHjYk; eilngWk;. ,t;tpisT
ngy;baH tpisT vdg;gLk;.

9. Xk; tpjpiaf; $Wf.
 khwh ntg;gepiyapy,; flj;jp xd;wpd ; topNa ghAk; rPuhd kpd;Ndhl;lk; flj;jpapd;

Kidf;F ,ilg;gl;l kpd;dOj;j NtWghlb; w;F NeHj;jftpy; mikAk;.

I � V (m) V = I R
10. kpd;#Nlw;wpapy; epf;Nuhk; gad;gLtNjd;?

 kpd;;jil vz; mjpfk;.
 cUFepiy mjpfk;.
 vspjpy; Mf;]pfuzk; milahJ.

5 மத்ணபபண கல்ாிகள :
1. kpd;Ndhl;lj;jpd; Ezk; hjpupf; nfhs;ifia tptupj;J mjpypUe;J Xk; tpjpapd; Ez-t; btj;ijg;
ngWf.

 flj;jpapd; XuyF gUkdpy; cs;s fl;Lwh vyf;l;uhd;fspd; vz;zpf;if = n
 flj;jpapd; FWf;F ntl;Lg ;gug;G = A
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 vyf;l;uhdpd; ,Og;Gj; jpirNtfk; = Vd
 dx njhiyitf; flf;f MFk; fhyk; = dt ; dx = vd dt

 rpwpa gUkdpy; cs;s nkhj;j kpd;D}l;lk; dQ = (n AVd dt) e

 kpd;Ndhl;lk; I = dQ /d t

 I = n Ae vd

 kpd;Ndhl;lmlHj;jp ��� = �
�

 ��� = －� ���
�

��� (m) ��� = －σ��� (m) ��� = σ���

2. Nthy;l; kPl;liug; gad;gLj;jp kpd;fyj;jpd; mfkpd;jil fzf;fpLk; Kiwia tpsf;Ff.

 V =                     -(1)

 R-f;F ,ilg;gl;l kpd;dOj;j NtWghL V = I R ( m) I R = � - - - - (2)
 � =  - Ir ( m) Ir =  - V - - - - - - - - - - (3)

 rkd;ghL
(�)
(�)

��
��

= Ɛ － �
�

 mfkpd;jil � = Ɛ － �
�

�

3. kpd;jilahf;fpfs; njhlupizg;G kw;Wk; gf;f ,izg;G Kiwfis tptup..

njhlH ,izg;G gf;f ,izg;G

�1>�2>�3 %d;W kpd;jilahf;fpfs;
njhluhf ,izf;fg;gl;Ls;sJ.

�1>�2>�3 %d;W kpd;jilahf;fpfs; gf;f
,izg;gpy; ,izf;fg;gl;Ls;sJ.

vy;yh kpd;jilahf;fp topNa ghAk;
kpd;Ndhl;lk; (I) rkk;. kpd;dOj;j NtWghL
khWgLk;.

vy;yh kpd;jilahf;fp topNa ghAk;
kpd;Ndhl;lk; (I) khWgLk;;. kpd;dOj;j NtWghL
rkk;.

V = V1 + V2 + V3 I = I1 + I2 + I3
� = IRS ; � � = IR1 ; � � = IR2 ;

� � = IR3

I = �
��

; I = �
��

; I = �
��

; I = �
��

I RS= I R1+ I R2+ I R3 �
��

= �
��

+ �
��

+ �
��

RS = R1 + R2 + R3 �
��

= �
��

+ �
��

+ �
��
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4. kpd;fyd;fspd; njhlupizg;G மிதயலி் tptup..

 r-mfkpd;jilAk;> -kpd;dpaf;F tpirAk; nfhz;l n kpd;fyd;fs; Gwkpd;jil R cld;
njhlupizg;gpy; cs;sJ.

 nkhj;j kpd;dpaf;F tpir = n
 nkhj;j kpd;;jil = nr +R

 kpd;Rw;wpy; kpd;Ndhll; k; I =
�Ɛ

�� + �

 r << R , vdpy; I = �Ɛ
�

r >>R , vdpy; I = Ɛ
�

 kpd;fyd;fspd; பிக இிிணப மிதயலி் tptup..

 r-mfkpd;;jilAk;> -kpd;dpaf;F tpirAk; nfhz;l n kpd;fyd;fs; Gwkpd;jil R cld;
gf;f ,izg;gpy; cs;sJ.

 nkhj;j kpd;dpaf;F tpir = n 
 nkhj;j kpd;;jil=

�
�
+ R

 kpd;Rw;wpy; kpd;Ndhl;lk; I = �Ɛ
� + ��

 r <<R ,vdpy; I = Ɛ
�

r >> R ,vdpy I = �Ɛ
�

6. kpd;dOj;jkhdpapd; jj;Jtj;ij tptup..

 Kjd;ikr; Rw;W :

 kpd;dOj;jkhdp fk;gp �� MdJ kpd;fyj; njhFg;G (Bt) kw;Wk; rhtp K cld;

njhlupizg;gpy; ,izf;fg;gl;Ls;sJ.

 Jizr;Rw;W :

 kpd;dpaf;F tpir  nfhz;l kpd;fyd;> fhy;tdhkPl;lH caHkpd;jil kw;Wk;

 njhLNfhy; Mfpait njhlH ,izg;gpy; kpd;dOj;jkhdpapd; C
KidAld ;,izf;fg;gLfpwJ. ,ilg;gl;l kpd;dOj;j NtWghL. CJ = Irl

 kpd;fydpd; kpd;dpaf;F tpir = CJ-f;F ,ilg;gl;l kpd;dOj;j NtWghL

  = � � �
 I, r khwpyp vdpy;  ∝ �

7. kpd;dOj;jkhdpia gad;gLj;jp kpd;fyj;jpd; mfkpd;jil fzf;fpLk; Kiwia tpsf;Ff

 Kjd;ik Rw;W :

 kpd;dOj;jkhdp fk;gp (CD)MdJ kpd;fyj; njhFg;G (Bt) kw;Wk; rhtp K1 cld;
njhlupizg;gpy; ,izf;fg;gl;Ls;sJ.
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 JizRw;W :

 mfkpd;jil fhzNtz;ba kpd;fyk;> fhy;tdh kPl;lH> caHkpd;;jil> njhLNfhy;
Mfpait njhluhf cs;sJ. xU kpd;jilngl;b R kw;Wk; rhtp K 2 Mfpait kpd;fyd;
cld; gf;f ,izg;gpy; cs;sJ.

 kpd;dOj;jkhdpapd; jj;Jtj;jpd;gb>

 ∝ �1 - - - - - - - -(1)
 rhtp K2 %lg;gl;L>kPz;Lk; rkd;nra; ePsk; �2 mstplgLfpwJ

Ɛ �
� + �

∝ �2 - - - - - - - (2) (� - kpd;fyj;jpd; mfkpd;jil)

 rkd;ghL (1)  (2)

� = �� − ��
��

R

8. kpd;dOj;jkhdpiag; gad;gLj;jp ,U kpd;fydpd; kpd;dpaf;F tpiria xg;gpLf.
 Kjd;ikr; Rw;W : kpd;dOj;jkhdp fk;gp (CD) MdJ kpd;fyj; njhFg;G (Bt), rhtp (K)

kw;Wk; kpd;jilkhw;wp (Rh) cld; njhlupizg;gpy; ,izf;fg;gl;Ls;sJ.

 Jizr;Rw;W : DPDT rhtpapd; ika Kid M-MdJ kpd;dOj;jkhdpapd; C
KidAld; ,izf;fg;gLfpwJ. kw;nwhU Kid N-MdJ fhy;tdhkPl;lH> caHkpd;jil>
njhLNfhy; Mfpatw;Wld; ,izf;fg;gLfpwJ.

 1, 2 kpd;fyd; Jizr;Rw;wpy; ,izAk;gb DPDT rhtpia rupnra;J>

fhy;tdhkPl;lupy; Rop tpyf;fj;jpw;fhd rkd; nra;Ak; ePsk; (�1 kw;Wk (�2 )
fzf;fplg;gLfpwJ.

 Ɛ1 = Ir��

 Ɛ2 = Ir��


Ɛ �
Ɛ �

= ��
��

9. tPl;];ld; rkdr;Rw;wpy; rkepiyf;fhd epge;jidiag; ngWf.
 fpHf;fh/g; Kjy; tpjpia gad;gLj;jp
 B re;jpf;F

�1− �� − I3 = 0 - - - - - - - - (1)
 D re;jpf;F

�2 + �� − I4 = 0 - - - - - - - (2)
 fpHf;fh/g; ,uzl; hk; tpjpia gad;gLj;jp

 �1� + ��� − I2� = 0 - - - - - - - - - - - - - (3)

 �3� − ��� − I4� = 0 - - - - - - - - - - - - - (4)

 IG = 0 vd rkd;ghL (1)>(2)>(3)>(4) -apy; gpujpapl

�1= I3 - - - - - - - -(5) �2 = I4- - - - -(6)

�1 � = I2 � - - - - - - - -(7) �3� = I4� - - - --(8)

 rkd;ghL (7)  (8)
���
���

= ���
���

 rkd;ghL (5)> (6)- Ig; gad;gLj;j
�
�

= �
�
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10. kPl;lH rkdr;Rw;iwg; gad;gLj;jp njupahj kpd;;jilia fhz;gij tpsf;Ff.

 Ï§F AJ k‰W« JB v‹w Ús§fŸ Kiwna Å£°nlh‹ rkdR‰¿‹ä‹jilah¡»fŸ R
k‰W« S gÂyhf mikªJŸsJ.

 vdnt Rêéy¡f ãiyæš,
�
�

= �
�
= � � �

� � �
( � − XuyF ePsj;jpw;fhd kpd;;jil)

�
�

= � �
� �

= ��
��

 njupahj kpd;jil P = Q
��
��

 fk;gpg;nghUspd; kpd;jil vz ;

myF 3 fhe;jtpay; kw;Wk; kpd;Ndhl;lj;jpd; fhe;jtpisT
2 மத்ணபபண கல்ாிகள :
1. fhe;jg; ghak; tiuaW.

 XuyF gu¥Ã‹ têahf¢ bršY« fhªj¥òy¡ nfhLfë‹ v©â¡if

fhªj¥gha« (��) vd¥gL«. �� = � .���� ���� = �� ��� �
 fhªj¥gha¤Â‹ S.ImyF btg® (Wb ) k‰W« gçkhz« [ML2T -2A-1]

2. fhe;jtpaypy; $Y}k; vjpHjfT ,Ukb tpjpia $W.

 ÏU fhªj KidfS¡F Ïilna brašgL« <®¥ò éir mšyJ ft®¢Á éirahdJ, Kid
tèikfë‹ bgU¡fš gyD¡F ne®jféY«, Ïil¤bjhiyé‹ ÏUko¡F vÂ®jféY«

ÏU¡F«. ���� = ��
��

������
��

3. Nld;rd;l; tpjp tiuaW.

 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;. � = �� tan �
4. fpa+up ntg;gepiy tiuaW.

 xU F¿¥Ã£l bt¥gãiyæš ~bg®nuh fhªj¥bghUŸ ghuh fhªjbghUshf khW«.
m›bt¥gãiyna »ôç bt¥gãiy (TC ) vd¥gL«.

5. gpnskpq; ,lf;if tpjpiaf; $W.

 ,lJ ifapd; Ms;fhlb; tpuy;> eLtpuy;> ngUtpuy; Mfpatw;iw xd;Wf;nfhd;W
nrq;Fj;jhd jpirapy ePl;bitf;Fk;NghJ>

 Ms;fhlb; tpuy; - fhe;jg;Gyj;jpd; jpir

 eLtpuy; - kpd;Ndhll; j;jpd; jpiria Fwpf;Fk;.>

 ngUtpuy; - flj;jp czUk; tpirapd; jpiria fhlL; k;.

� = � �
�

= ����

�
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6. Mk;gpaH - tiuaW.
 bt‰¿l¤Âš xU Û£l® Ïilbtëæš Ãç¤J it¡f¥g£LŸs Koéyh Ús« bfh©l ÏU

Ïiz¡fl¤ÂfŸ x›bth‹¿‹ têahfÎ« ghÍ ä‹ndh£l¤Âdhš x›bthU fl¤ÂÍ«

XuyF Ús¤Â‰F 2 x 10 −7 N éiria cz®ªjhš, x›bthU fl¤Âæ‹ têahfÎ« ghÍ«
ä‹ndh£l¤Â‹ msÎ xU M«ÃauhF«.

7. fhštdhÛ£lç‹ ä‹ndh£l c©®Î E£g¤ij v›thW mÂfç¡fyh«?

 R‰Wfë‹ v©â¡ifia ( N ) mÂfç¥gj‹ _y«
 fhªj¥òy¤ij ( B ) mÂfç¥gj‹ _y«
 f«Ã¢RUë‹ gu¥ig ( A ) mÂfç¥gj‹ _y«
 bjh§F ÏiHæ‹ XuyF KW¡f¤Â‰fhd Ïu£ilia ( K ) Fiw¥gj‹ _y«.

8. Mk;gpaupd; tpjpiaf; $W.

 xU _oa R‰W tisé‹ ÛJŸs fhªj¥òy¤Â‹ nfh£L tê¤ bjhifp£L kÂ¥ò R‰W

tisédhš _l¥g£l ãfu ä‹ndh£l¤Â‹ �� kl§»‰F rkkhF«. ���� . ������� = �� ��
9. irf;Nshl;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

3 மத்ணபபண கல்ாிகள :
1. fhy;tdhkPl;lH xd;iw mk;kPl;luhf khw;Wk; Kiwia tptupf;fTk;.

 xU fhštdhÛ£lUl‹ g¡f Ïiz¥Ãš Fiwªj ä‹jilia Ïizjlkhf Ïiz¥gj‹
_y« mjid m«Û£luhf kh‰wyh«.

 �,izjlk; = � fhy;tdhkPl;lH

(�− �g) � = �g �g

S = ��

(� − ��)
��

 mk;kPl;lupd; kpd;jil �� − vdpy;>

�
����

= �
��

+ �
�

���� =
�� �

�� + �
= ��

 X® ešèašò m«Û£l® Rê ä‹jilia bg‰¿U¡F«

2. fhy; tdhkPl;lH xd;iw Nthy;l;kPl;luhf khw;Wk; Kiwia tptupf;fTk.

 xU fhštdhÛ£lUl‹ bjhl® Ïiz¥Ãš ca®ªj ä‹jilia Ïiz¥gj‹ _y« mjid
nthš£Û£luhf kh‰wyh«.

 fhštdhÛ£l® têna ghÍ« ä‹ndh£lK«, R‰¿š ghÍ« ä‹ndh£lK« rkkhF«.

�g = �

�g = �
�� + ��

Rg + Rh =
�
��

 nthš£Û£lç‹ ä‹jil

Rv= Rg + Rh
 X® ešèašò nthš£Û£l® Koéyh ä‹jilia bg‰¿U¡F«.



14

5 மத்ணபபண கல்ாிகள :
1. M«Ãaç‹ éÂia¥ ga‹gL¤Â ä‹ndh£l« ghÍ« Koéyh Ús« bfh©l f«Ãdhš

V‰gL«.
 I - v‹w ä‹ndh£l« ghÍ« Koéyh Ús« bfh©l neuhd fl¤Â x‹iw¡ fUJnth«.
 fl¤Âæ‹ ika¤ÂèUªJ r −bjhiyéš t£l toéyhd M«Ãaç‹ tisa¤ij

fUJnth«.

 M«Ãaç‹ R‰W éÂ¥go, ���� . ������� = �� �

� �� =� �� �

�(���) = �� �

B = �� �
���

 bt¡l® toéš,

���� = �� �
���

2. kpd;Ndhl;lk; ghAk; ezP ;l tupr;RUspdhy; Vw;gLk; fhe;jg;Gyj;jpw;fhd Nfhitia jUtp..
 L - ÚsK«, N - R‰WfS« bfh©l Ú©l tç¢RUŸ x‹iw¡ fUJnth«.
 abcd - v‹w xU br›tf tot R‰W x‹iw fUJnth«.
 M«Ãaç‹ R‰W éÂ¥go,

���� . ������� = �� �� - - - - - -(1)

����� .������ = �
� ���� . ������ +� �

� ���� . ������ +� �
� ���� . ������ +� �

� ���� . �������

 ,jpy;> bc, da ghijfspy; � kw;Wk; �� nrq;Fj;J vd;gjhYk;> cd ghij
tupr;RUSf;F ntspNa miktjhYk; fhe;jGyk; RopahFk;.

���� . ������� = �� - - - - - - - - -(2)
 N - R‰Wfëš ghÍ« bkh¤j ä‹ndh£l« N I våš,

�� = �� - - - - - - - - -- - - (3)
 rk‹ghL (2) k‰W« (3) –I rk‹ghL (1) š ÃuÂæl

� = ����
�

- - - - - - - - - - -(4)

 tç¢RUë‹ XuyF Ús¤Âš cŸs R‰Wfë‹ v©â¡if n - våš � = �
�

� = �0 ��
3. fhe;jg;Gyj;jpy; itf;fg;gl;l kpd;Ndhll; k; ghAk; flj;jpkPJ nray;gLk; tpirf;fhd Nfhitia
ngWf.
 L − ÚsK«, A − gu¥ò« bfh©l fl¤Â têna I − v‹w ä‹ndh£l« ghŒ»wJ v‹f.
 ä‹ndh£l« k‰W« ÏG¥ò Âirntf¤Â‰fhd bjhl®ò,

� = �����
 flj;jpapYs;s vyf;l;uhd; czUk; ruhrup tpir

��� = - e (������ � ���� )
 flj;jpapy; cs;s nkhj;j vyf;l;ud;fspd; vz;zpf;if>

� = ����
 flj;jpap;d; kPJ nray;gLk; tpir �������� = N���

 vyf;l;uhd;fs; kPJ nray;gLk; tpir> �������� = - e���� (������ � ���� ) = � ����� � ����
� = ��� ��� �

 Áw¥ò ne®ÎfŸ
 ä‹ndh£l« ghÍ« fl¤Â, fhªj¥òy¤Â‰F Ïizahf it¡f¥g£lhš �= 0° F = 0
 ä‹ndh£l« ghÍ« fl¤Â, fhªj¥òy¤Â‰F br§F¤jhf it¡f¥g£lhš, �=90° F = BIl

bgUk«.
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4. irf;Nshl;uhdpd; jj;Jtk;> mikg;G kw;Wk; nray;ghL Mfpatw;iw tpsf;Ff.

 j¤Jt« :

 yhu‹° éir

 mikg;G kw;Wk; nray;gLk; tpjk; :
 �- f;fspd; ikaj;jpy; kpd;Jfs;fis ckpOk; %yk; S cs;sJ.
 �-f;fspd; jsj;jpw;F nrq;Fj;jhd jpirapy; rPuhd

fhe;jg;Gyk; epWtg;gLfpwJ.
 �-f;fs; caHmjpHntz; nfhz;l khWjpir kpd;dOj;j

NtWghl;L %yj;Jld; ,izf;fg;gl;Ls;sJ.
 �1 -,y; miutl;lg;ghijia madp epiwT nra;J

,ilntspia milAk; NghJ> � -f;fspd; JUtk; khw;wg;gl;L
madpahdJ �2 -I Nehf;fp mjpf jpirNtfj;Jld; KLf;fg;gLk;.

 ikaNehf;F tpir = yhud;]; tpir

���

�
= ���

tl;lg;ghijpapd; Muk;
� =

��
��

kpd;Jfspd; miyT Neuk;
� =

���
��

kpd;Jfspd; Rw;wpaf;f mjpHntz
� =

��
���

kpd;Jfspd; ,af;f Mw;wy;
�� =

������

��

5. ä‹ndh£l« ghÍ« Koéyh Ús« bfh©l ne®¡fl¤Âædhš xU òŸëæš éisÍ«
fhªj¥ òy¤Â‰fhd nfhitia¥ bgWf.

 YY’ -v‹w Ú©l neuhd fl¤Âæ‹ têna I -v‹w ä‹ndh£l«
ghŒ»wJ v‹f.

 òŸë O - èUªJ a - bjhiyéš cŸs òŸë P - ia¡ fUJnth«.

 O-òŸëæèUªJ l-ÚsKŸs fl¤Âæš, dl-ÚsKŸs ÁW TW
x‹iw fUJnth«.

 òŸë P -æš fhªj¥òy¤ij¡ fz¡»l,

 gNahl; - rhtHl; tpjpg;gb>

������� = ��
��

� �� ��� ɵ
��

�� ��� ɵ = r ��

������� =
��
��

� ��
�

Δle OPA r = �
��� �

������� = ��
��

�
�

��� � ��

���� = ��
��

�
�

( ��� �� + ��� �� ) (Kbtpyh ePsk; nfhz;l NeHflj;jpf;F �1 = �2 = 90° )

 epfu fhe;jg;Gyk;> � = �� �
���

 ntf;lh; FwpaPl;by;, ���� = �� �
���
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6. kpd;Ndhll; k; ghAk; tl;ltbtf; fk;gpr;RUspd; mr;rpy; xU Gs;spapy; Vw;gLk; fhe;jg;Gyj;Jf;fhd
Nfhitia ngWf.
 R −MuKila t£l tisa¡f«Ã têna I −v‹w ä‹ndh£l« ghŒ»wJ v‹f.
 Ïj‹ ika« O -éèUªJ z -bjhiyéš Z -m¢Áš mikªj òŸë P -ia fUJnth«.
 òŸë P -æš fhªj¥òy¤ij¡ fz¡»l,
 gNahl;-rhtHl; tpjpapd;gb

�� = ��
��

� �� ��� ɵ
�� = ��

��
� ��
�� [ ∵ � = 900 ]

 Gs;sp P -apy; Vw;gLk; epfu fhe;jg;Gyk;>

���� = �������� = �� ��� ��
��� � = �

��+��
�

�
; �� = �� +��

���� = ���
�

��

��+��
�

�

 tl;lr;RUs; N Rw;Wf;fisf; nfhz;lJ vdpy;

���� = ����
�

��

��+��
�

�

 RUs pd; ikaj;jpy; fhe;jg ;Gyk;> [ ∵ z = 0 ]

���� = ����
��

7. ePz;l> ,izahd ,U kpd;Ndhl;lk; ghAk; flj;jpfSf;fpilNa nray;gLk; tpiria fzf;fpLf.

 Ú©l, Ïizahd ä‹ndh£l« gha« ÏU fl¤ÂfŸ r - Ïil¤bjhiyéš cŸsd. mt‰¿‹
têna xnu Âiræš I1 k‰W« I2ä‹ndh£l§fŸ ghŒ»wJ v‹f.

flj;jp A
 flj;jpd; topNa kpd;Ndhl;lk; I1
 � njhiytpy; cUthFk; fhe;jg;Gyk;> ��=－

�� ��
���

 B flj;jpapYs;s �� ePs rpW $W kPJ nray;gLk; tpir ������� = �2� ×��=－
�� �� �� ��

���

 A flj;jpapdhy;> B flj;jpapd; XuyF ePsj;jpy; nray;gLk;tpir>
���

�
=－

�� �� ��
���

flj;jp B
 flj;jpd; topNa kpd;Ndhl;lk; I2
 � njhiytpy; cUthFk; fhe;jg;Gyk;> �� = �� ��

���

 A flj;jpapYs;s �� ePs rpW $W kPJ nray;gLk; tpir> ������� = �1 � × ��= �� �� �� ��
���

 B flj;jpapdhy;> A flj;jpapd; XuyF ePsj;jpy; nray;gLk;tpir>
���

�
= �� �� ��

���
 ,U ,iz flj;jpfs; topNa xNu jpirapy; kpd;Ndhl;k; gha;e;jhy;> mtw;wpf;fpilNa <Hg;G

tpir Njhd;WfpwJ.

 khwhf> ,U ,izflj;jpfs; topNa vjpnujpH jpirfspy; kpd;Ndhl;k; gha;e;jhy;> mtw;wpf;fpilNa
tpyf;F tpir Njhd;Wk;.
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myF 4 kpd;fhe;jj;J}z;lYk; khWjpir kpd;Ndhl;lKk;
2 மத்ணபபண கல்ாிகள :

1. nyd;]; tpjpiaf; $Wf?

 by‹° éÂæ‹go, ö©l¥g£l ä‹ndh£l¤Â‹ ÂirahdJ mj‹ cUth¡f¤Â‰F

fhuzkhdij v¥nghJ« vÂ®¡F« éj¤Âš mikÍ«. Ɛ = - ���
��

2. kpd;dpaw;wp tpjpiaf; $Wf (my;yJ) gpskpq; tyf;if tpjpiaf; $Wf.

 tyJ ifapd; ngUtpuy;> Rl;Ltpuy; kw;Wk; eLtpuy; Mfpait xd;Wf;nfhd;W
nrq;Fj;jhd jpirfspy; elP ;lg;gLfpd;wd.

 Rl;Ltpuy; - fhe;jg; Gyj;jpd; jpir

 ngUtpuy; - flj;jp ,aq;Fk; jpir
 eLtpuy; - J}z;lg;gl;l kpd;Ndhll; j;jpd; jpiria Fwpf;Fk;.

3. J}z;lg;gl;l kpd;dpaf;F tpiria cUthf;Fk; topfisf; $Wf.

 fhªj ö©liy (B) kh‰Wtj‹ _y«
 RUŸ cŸsl§»a gu¥ig (A) kh‰Wtj‹ _y«
 fhªjòy¤ij¥ bghU¤J RUë‹ Âiraik¥ig (�) kh‰Wtj‹ _y«

4. jd; kpd;J}z;ly; vd;why; vd;d?
 xU f«Ã¢RUŸ têna ghÍ« ä‹ndh£l« khWgL« nghJ, mjDl‹ bjhl®òila

fhªj¥òy¤Â‹ fhªj¥ghaK« khWgL»wJ.

5. jd; kpd;J}z;lypd; myfpid tiuaW (my;yJ) 1 n`d;wp tiuaW.

 fk;gpr;RUs; xd;wpy; kpd;Ndhl;lk; khWk; tPjk; 1 AS-1 vDk; NghJ>mjpy; J}zl; g;gLk; vjpH
kpd;dpaf;F tpir 1V vdpy;> mf;fk;gpr;RUspd; jd;kpd;J}zl; y; vz; 1 n`d;wp MFk;

6. gçkh‰W ä‹ö©lš v© tiuaW.

 xU f«Ã¢RUëš ä‹ndh£l« khW« Åj« 1As-1 vD« nghJ, mUnf cŸs k‰bwhU
f«Ã¢RUëš ö©l¥gL« vÂ® ä‹åa¡F éirna, m›éU RUŸfë‹ gçkh‰W
ä‹ö©lš v© vd tiuaW¡f¥gL»wJ.

 Ïj‹ S.I myF H (or) WbA-1 (or) V s A-1 k‰W« gçkhz« [ML2T -2A-2]
7. xU khWjpir kpd;Ndhll; j;jpd; ruhrup kjpg;ig tiuaW.

 xU NeH miur;Rw;W my;yJ vjpH miur;Rw;wpy; cs;s kpd;Ndhl;lj;jpd; midj;J kjpg;Gfspd;
ruhrup.

8. xU khWjpir kpd;Ndhll; j;jpd; RMS kjpg;ig tiuaW.

 xU Rw;wpy; cs;s midj;J kpd;Ndhl;lq;fspd; ,Ukbfspd; ruhrupapd; ,Ukb %yk;.

 I RMS= ��
�
= 0.707 Im

9. fl;l ntf;lHfs; vd;why; vd;d ?

 xU ird; tbt khWjpir kpd;dOj;j NtWghldJ (my;yJ) kpd;Ndhl;lkhdJ njhlf;fg;
Gs;spiag; nghUj;J> ,lQ;Ropahf khwh Nfhz jpirNtfj;Jld; RoYk; xU ntf;luhy;
Fwpg;gplg;gLfpwJ.

10. kpd; xj;jjpHT - tiuaW.

 nrYj;jg;gLk; khWjpir kpd;%yj;jpd; mjpHntz; MdJ> RLC Rw;wpd; ,ay;G
mjpHntz;zpw;F rkkhf mike;jhy;> mr;Rw;whdJ kpd; xj;jjpHtpy; cs;sJ vdyhk;.

11. ä‹ö©oæ‹ ä‹kW¥ò tiuaW..
 ä‹ö©o k£L« cŸs R‰¿š, �� −v‹w TW ä‹jilnghš brašgL»wJ. ä‹ö©o

më¡F« Ïªj ä‹jilahdJ ä‹ö©oæ‹ kW¥ò ( XL ) vd¥gL«. Ïj‹ myF X« (�)
 �� = ��= ����

12. ä‹nj¡»æ‹ ä‹kW¥ò tiuaW.

 ä‹nj¡» k£L« cŸs R‰¿š,
�

��
v‹w TW ä‹jilnghš brašgL»wJ. ä‹nj¡»

më¡F« Ïªj ä‹jilahdJ ä‹nj¡»æ‹ kW¥ò ( XC ) vd¥gL«. Ïj‹ myF X« (�)
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 �� = �
��

= �
��f�

13. ä‹nj¡» DCia jL¡F«, ACia k£L« mDkÂ¡F«. V‹? ‘
 DC-¡F, f = 0. vdnt DC ¡F ä‹nj¡»æ‹ kW¥ò , �� = ∞

 ä‹nj¡»ahdJ, DC ¡F Koéyh ä‹jilia jUtjhš, mJ DCia jL¡»wJ.

14. jpwd; fhuzp tiuaW.

 jpwd; fhuzp (cos ) =
cz;ikj;jpw‹

Njhw;wj;jpw‹
15. Q fhuzp tiuaW.

 Q fhuzp = xj;jjpHtpd; NghJ Lmy;yJ C−f;F FWf;Nf cs;s kpd;dOj;j NtWghL

nrYj;jg;gLk; kpd;dOj;j NtWghL

 (m) Q fhuzp = �
�

�
�

16. xj;jjpHT mjpHntz; vd;why; vd;d ?

 x¤jÂ®Î V‰gL« ä‹_y¤Â‹ mÂ®bt© x¤jÂ®Î mÂ®bt© vd¥gL«. x¤jÂ®Î¡fhd

ãgªjid XL= XC
17. xU kpd;J}z;b AC-I vjpHf;fpwJ. Mdhy; DC-I mDkjpf;fpwJ. Vd;?

 NeHjpir kpd;Ndhl;lj;jpw;F mjpHntz; f = 0 vdNt ��= 0.

 ,jdhy; NeHjpir kpd;Ndhl;lj;jpw;F xU ,yl;rpa kpd;J}zb; kpd;kWg;ig mspf;fhJ.

3 மத்ணபபண கல்ாிகள :

1. kpd;khw;wpapy; Vw;gLk; gy;NtW Mw;wy; ,og;Gfis tpsf;Ff.

t.v Mw;wy; ,og;G cUthff; fhuzk; jtpHf;Fk; Kiw

1 ,Uk;G ,og;G

(i) fhe;jj jaf;f

cs;sfk; - fhe;jkhf;fy; kw;Wk;
fhe;jePf;fk; miltJ.

rpypf;fd; nfhz;l v/fpdhy;
cs;sfj; gad;gLj;Jjy;.

(ii) Roy; kpd;Ndhll;
,og;G

khWfpd;w fhe;jg;ghak;
cs;sfj;jpy; Roy; kpd;Ndhll;j;ij
J}z;LfpwJ.

nky;ypa jfLfshy; Md
cs;sfj;ijg; gad;gLj;Jjy;

2 jhkpu ,og;G Rw;Wfspy; kpd;Ndhll; k; ghAk;
NghJ Vw;gLk; [_y; ntg;g ,og;G

Rw;WfSf;F mjpf tpl;lk;
nfhz;l fk;gpfisg;
gad;gLj;Jjy;.

3 ghaf;frpT Kjd;ikr; RUspd; fhe;jg;Gyf;
NfhLfs; Jizr;RUNshL
njhlHG nfhs;shj NghJ

Rw;Wfis xd;wpd; kPJ xd;whf
Rw;Wjy;.

2. ePz;l tupr;RUspd; jd; kpd;J}z;ly; vz;izf; fhz;f.

 l− ÚsK«, A −FW¡Fbt£L¥ gu¥ò« bfh©l Ú©l tç¢RUŸ x‹iw¡ fUJnth«.
 Ïj‹ R‰W ml®¤Â mjhtJ XuyF Ús¤Âš cŸs R‰Wfë‹ v©â¡if n −v‹f.
 RUspDs; cUthFk; fhe;jg;Gyk; � = �0�� - - - - (1)

 fhe;jg;ghak;, Φ� = �� = �0�� - - - - - - - - - - - - - (2)

 nkhj;jr; Rw;Wfspd; vz;zpf;if � = ��

 bkh¤j fhªj¥gha« ( gha¤bjhl®ò )

 �Φ� = �� ( �0�� ) = �0�2�� � - - - - - - - - - ( 3)
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 tiuaiwg;gb> �Φ� = ��- - - - - - - - - - - - - - - ( 4 )

 rkd;ghL (3).(4 ) -I xg;gpl �� = �0�2 �� �

 ePz;l tupr;RUspd; jd; kpd;J}z;ly; vz; � = �0�2��
3. xU RUŸ cŸsl§»a gu¥ig kh‰Wtj‹ _y« xU ä‹åa¡F éiria v›thW

ö©lyh«?

 l −ÚsKŸs fl¤J« j©L xU br›tf cnyhf¢ r£l¤Âš v −Âirntf¤Âš ÏlJòwkhf
ef®»wJ.

 Ïªj bkh¤j mik¥ò« �−v‹w jhë‹ js¤Â‰F F¤jhf brašgL« Óuhd fhªj¥òy¤Âš
it¡f¥g£LŸsJ.

 gug;gpy; Vw;gl;l khw;wk; dA = � �� = �� ��

 ��� = B  gug;gpy; Vw;gl;l khw;wk;.

��� = � �� ��
 J}zl; g;gl;l kpd;dpaf;F tpirapd; vzk; jpg;G

Ɛ = ���
��

= � ��
4. kpd;J}z;ly; vz; L nfhz;l xU kpd;J}z;b i vd;w kpd;Ndhll; j;ij nfhz;Ls;sJ .mjpy; kpd;Ndhll;
- j;ij epWt Nrkpf;fg;gl;l Mw;wy; ahJ?
 kpd;Ndhl;lj;ij Vw;gLj;Jtjw;F vjpHg;G tpirf;F vjpuhf nra;ag;gl;l Ntiy Rw;wpy;

fhe;jepiy Mw;wyhf Nrkpf;fg;gLfpwJ.

 J}z;lg;gl;l kpd;dpaf;Ftpir Ɛ = －L ��
��

 dq kpd;D}l;lj;ij efHj;j nra;ag;gLk; Ntiy dW = - Ɛ i dt = L i di

W = �
� �� ��� = �

�
L�2

 fhªj ãiy M‰wyhf nrä¡f¥gL»wJ, UB = �
�
L�2

5. kpd;jil Rw;wpy; kpd;dOj;j NtWghL kw;Wk; kpd;Ndhll; k; ,ilNa cs;s fl;lj; njhlHig

fhz;f.

 V -v‹w khWÂir ä‹dG¤j _y¤Jl‹ R ä‹jil bfh©l ä‹jilah¡»
Ïiz¡f¥g£LŸsJ.

 vªj xU fz¤ÂY« khWÂir ä‹dG¤j ntWgh£o‹ v©kÂ¥ò,

� = �m sin�� - - - - - - - - - - - - - - - - - (1)
 Xk; tpjpg;gb> �R = � � - - - - - - - - - - - - - - - - - - - (2)
 »®¡fh~¥ R‰W éÂæ‹ go, � − �R = 0 ; � = �R - - - - - - - - -(3)

 rkd;ghL (1) .(2 )-I xg;gpl �m sin�� = � �

� = ��
�

sin��

 Ï§F, Im = ��
�

khWÂir ä‹ndh£l¤Â‹ bgUk kÂ¥ò � = �� sin��
 kpd;dOj;j NtWghL kw;Wk; kpd;Ndhll; k; xNu fl;lj;jpy; cs;sij miytiuglk; fhlL; fpwJ.
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6. kpd;J}z;b Rw;wpy; kpd;Ndhll; k;> kpd;dOj;j NtWghL ,ilNa cs;s fl;lj; njhlHigf;

fhz;f.

 nrYj;jg;gLk; khWjpir kpd;dOj;j NtWghL � = �m sin��

 J}z;lg;gl;l kpd;dpaf;F tpir, Ɛ = －L ��
��

 »®¡fh~¥ R‰W éÂæ‹ go, �−( −� ) = 0 (m) � = −�

�m sin�� = L ��
��

 kpd;Ndhl;lk; � = �m ��� (�� − �
�

)

 Ï§F, Im =
��
�

khWÂir ä‹ndh£l¤Â‹ bgUk kÂ¥ò

 xU ä‹ö©o R‰¿š ä‹ndh£lkhdJ, brY¤j¥g£l ä‹dG¤j ntWgh£il él
�
�

f£l

mséš Ã‹j§» mikÍ«.

7. kpd;Njf;fp Rw;wpy; kpd;Ndhll; k;> kpd;dOj;j NtWghL ,ilNa cs;s fl;lj; njhlHigf;

fhz;f.

 nrYj;jg;gLk; khWjpir kpd;dOj;j NtWghL � = �m sin��
 kpd;Njf;fpapy; cs;s kpd;dOj;j NtWghL

� = �
�

; q = C � ; q = C�m sin��

 kpd;Ndhl;lk; � = �m ��� (�� + �
�

)

 Ï§F, Im = ��
�

khWÂir ä‹ndh£l¤Â‹ bgUk kÂ¥ò

 xU ä‹nj¡» R‰¿š ä‹ndh£lkhdJ, brY¤j¥g£l ä‹dG¤j ntWgh£il él
�
�

f£l

mséš KªÂ mikÍ«.

5 மத்ணபபண கல்ாிகள :
1. fhe;jg;Gyj;ijr; rhHe;J fk;gpr;RUspd; jpiraikg;ig khw;Wtjd; %yk; kpd;dpaf;f tpiria

vt;thW ngwyhk;?
 B vd;w rPuhd fhe;jg;Gyj;jpy; N Rw;Wfs; nfhz;l nrt;tf fk;gpr;RUs; xd;W

 vd;w Nfhzj;jpirNtfj;Jld; ,lQ;Ropahfr; RoYfpwJ.
 � sin ��. ,J RUspd; jsj;jpw;F ,izahf cs;s ghaf;$W MFk;. ,J kpd;fhe;j

J}z;lypy; gq;Nfw;gjpy;iy.
��� = ��� cos ��

( ∵ �� = �� cos �� )

 J}z;lg;gl;l kpd;dpaf;F tpir

� = − �(���)
��

= ����sin��
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 J}z;lg;gl;l kpd;dpaf;F tpirapd; ngUk kjpg;G �� = ���� vdpy;

 J}z;lg;gl;l kpd;dpaf;F tpir � = �� sin��
 fzNeu kpd;Ndhl;lj;jpd; kjpg;G � = �� sin��.

2. njitahd gl¤Jl‹ xU f£l AC ä‹åa‰¿æ‹ brašgh£il és¡Ff.

 j¤Jt« : ä‹fhªj¤ö©lš

 mik¥ò : ÏÂš ÏU tç¤Jisfis¡ bfh©l ãiyæ cŸsf« cŸsJ. Ïªj tç¤Jisfëš
PQ k‰W« RS v‹w fl¤ÂfŸ bghU¤j¥g£L, br›tf R‰W PQRS − cUth¡f¥gL»wJ.

 epiyap:
 RUspr; Rw;W nghUj;jg;gl;Ls;s epiyahd gFjp epiyap vdg;gLk;.

 mJ epiyap cs;sfk; kw;Wk; RUspr;Rw;W cs;sfk; Mfpa ,uz;L ghfq;fisf;
nfhz;Ls;sJ.

 Royp

 RoypahdJ fhe;jg;Gy fk;gpr; Rw;Wfisf; nfhz;Ls;sJ.

 NeHjpir kpd;Ndhll; %yk; xd;wpdhy; fk;gpr; Rw;Wfspy; fhe;jg;Gyk; Vw;gLj;jg;gLfpwJ.

 nray;gLk; tpjk;:

 epiyapDs; Royp RoYk; NghJ kpd;dpaf;F tpir J}z;lg;gLfpwJ. mjd; jpiria
gpskpq; tyJ if tpjpiaf; nfhz;L mwpayhk;.

Gyf;fhe;j-
j;jpd; epiy

fk;gpr;RUspd; jsj;ijg;
nghWj;J Gyf;fhe;jj;jpd;
jpir

J}z;lg;gl;l
kpd;dpaf;F
tpir

kpd;Ndhl;lk; Tiuglj;jpy;
epiy

00 nrq;Fj;J Rop cUthfJ Gs;sp ‘O’

900
,iz ngUkk; PQRS t opNa ghAk; Gs;sp ‘A’

1800
nrq;Fj;J Rop cUthfJ Gs;sp ‘B’

2700 ,iz ngUkk; SRQP t opNa ghAk; Gs;sp ‘C’

3600 nrq;Fj;J Rop cUthfJ Gs;sp ‘D’

3. kpd;khw;wpapd; mikg;G kw;Wk; nray;ghLfis glk; tiue;J tpsf;Ff.

 jj;Jtk; : gupkhw;W kpd;J}z;ly;

 mik¥ò :

 ÏÂšÁè¡f‹ v~F ngh‹w fhªj¥bghUshš brŒag£l cŸsf¤Âš mÂf gçkh‰W
ä‹ö©lš v© bfh©l ÏU f«Ã¢ RUŸfŸ R‰w¥g£LŸsd.

 RHš ä‹ndh£l ÏH¥ig Fiw¡f cŸsfkhdJ fh¥Ãl¥g£l jfLfshš
f£lik¡f¥g£LŸsJ.
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 cŸÇL Âw‹ më¡fgL« f«Ã¢RUŸ Kj‹ik¢ RUŸ (P) k‰W« btëpL bgw¥gL«
f«Ã¢RUŸ Jiz¢RUŸ (S) vd¥gL«.

 Kj‹ik RUëš ö©l¥g£l ä‹åa¡F éir (∈�)
�� = ∈ � = －��

���
��

- - - - - - -(1)

 Jiz¢R‰¿š ö©l¥gL« ä‹åa¡F éir (∈�)
�� = ∈ � = －��

���
��

- - - - - - - -(2)
rk‹ghL (2) -I (1 ) -Mš tF¡f,

��
��

= ��
��

= K - - - - - - -- - (3)

 Ïy£Áa ä‹kh‰¿¡F, cŸÇL Âw‹ = btëpL Âw‹ �→ kh¿è
���� = ����

��
��

= ��
��

= ��
��

= K - - - - (4)

 ä‹kh‰¿æ‹ gaDWÂw‹ :

η =
btëpL Âw‹

cŸÇL Âw‹
X 100％

4. njhlH RLC Rw;wpy;> nrYj;jg;gl;l kpd;dOj;j NtWghL kw;Wk; kpd;Ndhll; k; ,ilNa cs;s
fl;l Nfhzj;jpw;fhz rkd;ghli; lj; jUtp.

 xU khWÂir ä‹ndh£l _y¤Â‰F FW¡fhf ä‹jil R bfh©l ä‹jilah¡»,

ä‹ö©lš v© L bfh©l ä‹ö©o k‰W« ä‹nj¡FÂw‹ C bfh©l ä‹nj¡»
M»at‰iw bjhlçiz¥Ãš bfh©l R‰W x‹iw fUJnth«.

 brY¤j¥g£l khWÂir ä‹dG¤j ntWghL, � = �� �����

 VR = i R ( ÏJ i- cl‹ xnu f£l¤Âš cŸsJ )

 VL = i XL ( ÏJ i- I él
�
�

f£l« KªÂ cŸsJ )

 VC = i XC ( ÏJ i- I él
�
�

f£l« Ã‹j§» cŸsJ )

� = ��
� + (�� − �)�

K > 1 V‰W ä‹kh‰¿ K < 1 Ïw¡F ä‹kh‰¿

NS > NP NS < NP

VS > VP VS < VP

iS < iP iS > iP
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� = ���� + (��� − ���)�

� = � �� + (�� − ��)�

� = �
�� + (�� − ��)� ; � = �

�

 ÏÂš � = �� + (�� − ��)� v‹gJ bjhl® RLC - R‰¿š ä‹ndh£l¤Â‰F
më¡f¥g£l gaDW ä‹bdÂ®¥ig F¿¡»wJ.

 ä‹dG¤j K¡nfhz« k‰W« ä‹bdÂ®¥ò K¡nfhz« ÑnH gl¤Âš fh£l¥g£LŸsJ.

 ä‹dG¤j ntWghL k‰W« ä‹ndh£l« Ïilna cŸs f£lnfhz«

��� � =
�� − ��

��
= �� − ��

�

myF 5 kpd;fhe;j miyfs;
2 (k) 3 மத்ணபபண கல்ாிகள :
1. kpd;fhe;j miyfs; vd;why; vd;d?

 kpd;fhe;j miyfs; vd;git ,ae;jpu miyfspypUe;J khWgl;l ntw;wplj;jpy;
xspapd Ntfj;jpw;Fr; rkkhd Ntfj;jpy; nry;Yk; miyfs; MFk;.

2. / gpudh/gH tupfs; vd;why; vd;d? m;jd ga‹fŸ ahit?
 #upa cl;ftH epwkhiyapy; fhzg;gLk; fUik tupfSf;F /gpudh/gH tupfs; vdg;gLk;.
 gšntW bghUŸfë‹ c£ft® ãwkhiyfis Nça ãwkhiyæYŸs ~Ãudh~g® tçfSl‹

x¥Ã£L, Nça tëk©ly¤Âš fhz¥gL« jåk§fis f©l¿ayh«.
3. ,lg;ngaHr;rp kpd;Ndhll; k; vd;why; vd;d?
 Neuj;ijg; nghUj;J kpd;GyKk;> kpd;ghaKk; khw;wkilAk; ,lj;jpy; Njhd;Wk;

kpd;Ndhll; k;> ,lg;ngaHr;rp kpd;Ndhll; k; vdg;gLk.;
4. rPuikf;fg;gl;l Mk;gpaupd; Rw;W tpjpapd; njhifalP ;L tbtj;ij vOJf.

 Nkf;];nty; rPuikj;j Mk;gpaupd; Rw;W tpjpahdJ � ����� .������ = ��( �� + ��)
 i = iC + id . ,q;F iC– flj;Jk; kpd;Ndhll; k;. id– ,lg;ngaHr;rp kpd;Ndhl;lk;.

5. Mk;gpaH-Nkf;];nty; tpjpiag; gw;wpf; Fwpg;G tiuf.

 � ����� .������ = ��( �� + ��) = �� �� + �� Ɛ�
�
�� � ����� .�������

 ,J %ba ghijiar; Rw;wpa fhe;jg;Gyj;ij> mg;ghij topNaahd flj;J

kpd;Ndhll; k; kw;Wk; ,lg;ngaHr;rp kpd;Ndhll; k; Mfpatw;Wld; njhlHGg;gLj;JfpwJ.

6. rpW Fwpg;G tiuf
(1) ikf;Nuh miyfs; (2) X-fjpHfs; (3) NubNah miyfs; (4) fz;ZW xsp miyfs;.

(1) ikf;Nuh miyfs:

 ,J rpwg;G ntw;wplf; Foha;fshy;; (Nkf;Ndl;uhd;> fd; ilNahL) cUthf;fg;gLfpd;wJ.

 ,J vjpnuhspj;jy; kw;Wk; jstpistpw;F cl;gLk;.

(2) X-fjpHfs;
 mjpNtf vyf;l;uhd;fs; mjpf mZvz; nfhz;l ,yf;fpy; jpBnud vjpHKLf;fk; ngWk;

NghJk; NkYk; cl;Gw Rw;Wg;ghijfSf;fpilNa vyf;l;uhd; ngaHT Vw;gLk;NghJk;
X-fjpHfs cUthf;fg;gLfpwJ.

 X-fjpHfs;> GwCjh fjpHfisf; fhlb; Yk; mjpf CLUTj;jpwd; nfhz;lJ.
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(3) NubNah miyfs;:
 ,J miyapaw;wp kpd;Rw;Wfs; %yk; cUthf;fg;gLfpwJ.
 ,J vjpnuhspj;jy; kw;Wk; tpspk;G tpistpw;F cl;gLk;.

(4) fz;ZW xsp miyfs;

 ,J ntg;gj;jhy; xspUk; nghUs;fspypUe;J cUthf;fg;gLfpd;wJ ,J fpsHr;rpAw;w thA
mZf;fspypUe;Jk; fjpHtPrg;gLfpwJ, vjpnuhspg;G> xsptpyfy;> FWf;fPl;L tpisT> tpspk;G
tpisT>tpjpfSf;F cl;gLfpwJ.

5 மத்ணபபண கல்ாிகள :
1. kpd;fhe;j miyia Njhw;Wtpf;Fk; kw;Wk; mij fz;lwpAk; n`Hl;]; Ma;tpid RUf;fkhf
tpthjp.

 Rpwpa cNyhf Nfhsq;fshy; nra;ag;gl;l ,uz;L

cNyhf kpd;tha;fs; mikf;fg;gl;Ls;sd.

 ,it gug;gp kpd;tha;fspd; kWKidfs; kpf mjpf

Rw;WfSila J}z;L RUSld; ,izf;fg;gl;Ls;sd.

 kpd;fhe;j miyfs; cUthjy;

 kpf caHe;j kpd;dOj;ijj;ijg; ngw;Ws;sjhy; gug;gp kpd;tha;fSf;F ,ilNa cs;s
fhw;W madpahfp jPg;nghwp Vw;gLfpd;wJ.

 Vw;gp kpd;tha;fSf;F ,ilNa cs;s rpwpa ,ilntspapYk; jPg;nghwp Vw;gLfpd;wJ.
gug;gp kpd;thapypUe;J Vw;Fk; Kidf;F Mw;wy; miy tbtpy; flj;jg;gLfpwJ. ,e;j
miyNa kpd;fhe;j miyahFk;.

 FWf;fiyfs; kw;Wk; Ntfk;

 Vw;Fk; Kidia 900 Row;wpdhy; Vw;Fk; Kid jPg;nghwp vijAk; ngwhJ. ,J
Nkf;];nty; fzpg;Gg;gb kpd;fhe;j miyfs; FWf;fiyfs; jhd; vd;gij
cWjpg;gLj;JfpwJ.

 n`Hl;]; ,e;j Ma;tpypUe;J NubNah miyfis cUthf;fpdhH. NkYk; ,it
xspapd; Ntfj;jpw;F rkkhd Ntfj;jpy; nry;tij cWjpg;gLj;jpdhH.

2. Nkf;];nty;ypd; Ez;fzpj tbt rkd;ghLfs; gw;wp vOJf.

 Nkf;];nty;ypd; Kjy; rkd;ghL (epiykpd;dpaypd; fh]; tpjp):

 ,J nkhj;j kpd;ghaj;ijAk; gug;G cs;slf;fpa kpd;Jfspd; nkhj;j kpd;D}l;lj;ijAk;

njhlHGgLj;JfpwJ.

� ���� . ������� =
�%ba

Ɛ�
 Nkf;];nty;ypd; 2Mk; rkd;ghL (fhe;jtpaypd; fh]; tpjp):
 %ba gug;gpd; kPjhd fhe;jg;Gyj;jpd; gug;G topj; njhifalP ;L kjpg;G Rop MFk;.

� ����� . ������� = 0

 Nkf;];nty;ypd; 3Mk; rkd;ghL (kpd;fhe;jj; J}z;lypd; ghuNltpjp):

 ve;jnthU %ba ghijiar; Rw;wpa kpd;Gyj;jpd; Nfhl;L topj; njhifaPl;L kjpg;ghdJ>

gug;G cs;slf;fpa %ba ghij topNaahd fhe;jg;ghak; khWk; tPjj;jpw;Fr; rkk;.

� ���� . ������ =－���
��

 Nkf;];nty;ypd; 4k; rkd;ghL (Mk;gpaH-Nkf;];nty; tpjp):

 ,J %ba ghijiar; Rw;wpa fhe;jg;Gyj;ij> mg;ghij topNaahd flj;J

kpd;Ndhll; k; kw;Wk; ,lg;ngaHr;rp kpd;Ndhll; k; Mfpatw;Wld; njhlHGg;gLj;JfpwJ.

� ����� .������ = �� �� + �� Ɛ�
�
�� � ����� .�������
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3. ntsptpL epwkhiy vd;why; vd;d? ,jd; tiffis tpsf;Ff.

 Rakhf xsptpLk; %yj;jpd; epwkhiy ntsptpL epwkhiy vdg;gLk;.

 ntsptpL epwkhiyapd; tiffs;:

(1) njhlH ntsptpL epwkhiy (2) tup ntsptpL epwkhiy (3) gl;il ntsptpL epwkhiy.

epwkhiyapd;
tiffs ;:

tpsf;fk; vL¤J¡fh£L

njhlH ntsptpL
epwkhiy

 kpd;dpio tpsf;fpypUe;J tUk; xspia>
Kg;gl;lfj;jpd; topNa nrYj;Jk;NghJ
gpupifailfpwJ>

 ÏJCjhéèUªJ Át¥ò tiu f©QW
t©z§fë‹ všyh miyÚs§fisÍ«
bg‰¿U¡F«

fh®g‹ éšés¡F , ä‹åiH
és¡»èUªJ bgw¥gL«.

tup ntsptpL
epwkhiy

 #lhd thAtpypUe;J ntsptUk; xspia
Kg;gl;lfj;jpd; topNa nrYj;jp ngwg;gLk;
epwkhiy

 ÏJ tiuaW¡f¥g£lmiyÚs§fŸ
bfh©lT®ikahd tçfshf
mikªJŸsJ.

 tup epwkhiy jdpkq;fspd; fpsHTw;w
mZf;fshy; Vw;gLfpwJ.

 ,J jdpkq;fspd; rpwg;G ,ay;gpid
ntspg;gLj;Jk;.

mQãiyæYŸsiA£u#‹,
Ëèa« ngh‹wit
tçãwkhiyia jU«

gl;il ntsptpL
epwkhiy

 gl;il epwkhiy xd;Nwhnwhd;W
Nkw;nghUe;jpa mjpf vz;zpf;ifapyhd
neUf;fkhd epwkhiy tupfis
cs;slf;fpa gl;ilfis nfhz;Ls;sJ.

 gl;il epwkhiy xUKidapy; $Hikahf
njhlq;fp kWKidapy; kq;fyhf
KbtilfpwJ.

 ,J _y¡TWfë‹ rpwg;G ,ay;gpid
ntspg;gLj;Jk;.

kpd;dpwf;f Fohapy;
cs;s mk;Nkhdpah thA
ntspapLk; epwkhiyfs;.

பயனகள :_y¡TWfë‹
f£lik¥ig g£il ãwkhiy
bfh©Lm¿ayh«.

5. cl;ftH epwkhiy epwkhiy vd;why; vd;d? ,jd; tiffis tpsf;Ff.

 xU Clfk; my;yJ cl;ftH nghUspd; topahf xsp nrYj;jg;gl;L ngwg;gLk; epwkhiy
cl;ftH epwkhiy vdg;gLk;.

 cl;ftH epwkhiyapd; tiffs;:
1) njhlH cl;ftH epwkhiy 2) tup cl;ftH epwkhiy 3) gl;il cl;ftH epwkhiy.

Epwkhiy-apd;
tiffs;:

tpsf;fk; vL¤J¡fh£L

njhlH cl;ftH
epwkhiy

 xU ePyepwf; fz;zhb topNa nts;is

xspia nrYj;Jk;NghJ mJ ePyepwj;ij

jtpu kw;w tz;zq;fs; midj;ijAk;

cl;tHe;J ngwg;gLk; epwkhiy njhlH

cl;ftH epwkhiy MFk;.

ÏJ bjhl® c£ft® ãwkhiy¡F
xU vL¤J¡fh£LMF«.

Tup cl;ftH
epwkhiy

 xspia FspHe;j thA Clfj;jpd; topNa

nrYj;jp Kg;gl;lfj;jhy; gpupifaila

nra;Ak; NghJ ngwg;gLk; epwkhiy.

fhHgd; tpy; tpsf;fpypUe;J tUk;

xspia Nrhba Mtpapd; topNa

nrYj;Jk; NghJ fpilf;Fk;

epwkhiyapy; kQ;rs; gFjpapy; ,U

fUik tupfs; ngwg;gLfpwJ.
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gl;il cl;ftH
epwkhiy

 mNahbd; Mtp topNa nts;is
xspia nrYj;Jk; NghJ njhlHr;rpahf
xspa+l;lg;gl;l gpd;dzpapy; fUik
gl;ilfs; ngwg;gLfpd;wd. ,it gl;il
cl;ftH epwkhiy MFk;.

ePHj;j ,uj;jfiury; my;yJ

FNshNuh/gpy; topNa nts;is

xspia nrYj;Jk; NghJ gl;il

cl;ftH epwkhiy ngwg;gLfpwJ.

6. M«Ãa® R‰WéÂæš, nk¡°btš nk‰bfh©l ÂU¤j§fis¥ g‰¿étç.
 Ïiz¤j£L ä‹nj¡» ä‹nd‰w« brŒa¥gL« ãfœit¡ fUJnth«. f«Ãæ‹ têna

ghÍ« ä‹ndh£l« fl¤J ä‹ndh£l« (��) v‹f.Ï§F ä‹ndh£l« ghÍ« f«Ãia¢ R‰¿
fhªj¥òy« cUthF«.

 ���� . ������� = �� �
 ���� . ������� = �

 �� = ����� .������� = �� = �
Ɛ�

 Neuj;ijg; nghUj;J kpd;GyKk;> kpd;ghaKk; khw;wkilAk; ,lj;jpy; Njhd;Wk;

kpd;Ndhll; k;> ,lg;ngaHr;rp kpd;Ndhll; k; vdg;gLk.; �� = Ɛ�
���
��

 ���� . ������� = ��( �� + ��) = �� �� + �� Ɛ�
���
��

myF 6 fjpH xspapay;
2 மத்ணபபண கல்ாிகள:
1. xsp tpyfy; tpjpfis $Wf. (];ney; tpjp)

 gLfÂ®, éyFfÂ® k‰W« éyFjs¤Â‰F tiua¥g£l br§F¤J¡nfhL Ïit mid¤J« xnu
js¤Âš mikÍ«.

��� �
��� �

= ��
��

2. xsp vjpnuhspg;G tpjpfis $Wf.
 gLfÂ®, vÂbuhë¥ò¡ fÂ® k‰W« gu¥ò¡F tiua¥gL« br§F¤J mid¤J« xnu js¤Âš

mikÍ«

 gLnfhz« (i) = vÂbuhë¥ò nfhz« (r) ; i = r
3. xspg;ghij vd;why; vd ;d?
 Clf« x‹¿š xë d - bjhiyit¡ fl¡f v›tsÎ neu¤ij vL¤J¡bfhŸ»wnjh, mnj neu

Ïilbtëæš bt‰¿l¤Â‹ têna xë flªJ bršY« bjhiyÎ ( d’ ) Clf¤Â‹ xë¥ghij
v‹W tiuaW¡f¥gL»wJ.

 n - v‹gJ Clf¤Â‹ xëéyfš v© våš, �′ = ��
4. kPSk; nfhs;if vd;gJ ahJ?

 ÛS« bfhŸifæ‹ go, xë bršY« ghijæ‹ Âiria¥ Ã‹ndh¡»¤ ÂU¥ò« nghJ, xë
äf¢rçahf jh‹ flªJtªj ghijæ‹ têahfnt ÂU«Ã¢ bršY«.

5. tpz;kPd;fs; Vd; kpd;Dfpd;wd.?

 t pz;kPd;fs; cz;i kapy; kpd ;Dt jpy;i y.

 n t t ;Nt W xspt pyfy; vz;fi s nfhz;L s;s t spkz;ly mL fF;fspd ; ,a f;fj;jpd hy;
t pz;kPd;fs; kpd ;Dt J Ng hy Njhd ;W fpwJ.
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6.
 xëahdJ ml®äF Clf¤ÂèUªJ, ml®Fiw Clf¤Â‰F bršY« nghJ, vªj gLnfhz

kÂ¥Ã‰F éyF fÂ® Clf§fis¥ Ãç¡F« všiyia¤ jGé¢ brš»wnjh, mªj
gLnfhznk khWãiy¡ nfhz« (ic) vd¥gL«.

 ml®äF Clf¤Âš gLnfhz« khWãiy nfhz¤ij él mÂfkhdhš, ml®Fiw
Clf¤Âš xëéyfš V‰gLtÂšiy. mjhtJ gl« xë KGtJ« ml®äF Clf¤Ânyna
vÂbuhë¡F«. ÏªãfœÎ KG mf vÂbuhë¥ò vd¥gL«.

7. KO mf vjpnuhspg;gpw;fhd ,uz;L epge;jidfs; ahit?
 X s p mlHkpF Clfj;jpy; ,Ue;J> mlHFi w Clfj;jpw;Fr ; nr y;y Ntz;L k;.
 mlHkpF Clfj;jpy; g L Nfhzj;jpd ; kjpg;G khW epi y Nfhzj;i j tpl mjpfkhf ,Uf;f

Ntz;Lk;.

8. nyd;]pd; jpwd; vd;why; vd;d? mjd; myF ahJ?

 xU nyd ;]pd ; Ftpaj;J}uj;jpd ; jiyfPo p> me;j nyd;]pd ; jpwd ; MFk;.

 P = 1
�

,jd ; myF i lahg;lH.

9. thdtpy; vt;thW Njhd;WfpwJ?

 kiof;fhyq ;fspy;> fhw;wpy; kpje;J nfhz;bUf;Fk; ePHj;Jspfspd hy; #upa x sp
epwg;gpupif milt jhy;> VO tz;zq ;fs; n fhz;l t hd t py; Njhd ;W fpwJ.

 fhw ;w py; kpje;J n fhz;bUf;Fk; ePH j;Jspfs; fz;zhb K g;gl;lfk; Nghd ;W nr a y;gLfpwJ.
10. uhNy xspr;rpjwy; tpjpiaf; $Wf.
 xs pa pd ; mi yePsj;i j tpl Fi w thd msT i la Jfs;fspdhy; Vw;gL k;

x spr ;r pjwYf;F ,uhNy xspr ;rpjwy; vd ;W n g ah;. xs pr;rpjwypd ; n r wpthd J> mi yePsj;jpd;

ehd;F kb kjpg;gpw;F vjph;j;jftpy;; ,Uf;Fk;. I ∝ �
� �

11. ituk; n[hypg;gjw;fhd fhuzj;ij tpsf;Ff:

 KO mf vjpn uhspg ;G

 ituj;jpd ; xsptpyfy; vz; 2.417 kw;W k; i t uj;jpd; khW epi y Nfhzk; 24.4o

 itukhdJ gy v©â¡ifæš rkjsgu¥òfshf g£il Ô£l¥g£L ÏU¡F«.

12. thdk; Vd; e Pyepwkhf fhl;rpaspf;fpwJ?

 g fy; Neuj;jpy; Fi we;j mi yePsKi la ePyt z;zk; tspkz;lyj; Jfs;fs pdhy;
ts pkz;lyk; KOtJk; r pjwybf;fg;gL fpwJ.

 e kJ fz;fspd ; czHT El;g k; Cjh tz;zj;i jtpl ePy tz;zj;jpw;F mjpfk;.

13. mz;ik mr;Rf;fjpHfs; kw;Wk; Xuf;fjpHfs; vd;why; vd;d?

 Kjd;ik mr ;Rf;F kpf n eUf;fkhfTk;> K jd ;i k mr ;Nr hL kpfr ; r pW Nfhzj;jpy; nry;Yk;
fjpHfSf;F mz;i k mr ;Rf;fjpHfs; v d ;W nga H.

 Kjd;ik mr ;r pypUe;J n t F J}uj;jpy; nr y;Y k; fjpHfSf;F Xuf;fjpHfs; v d ;W nga H.

14. #hpa cjak; kw;Wk; kiwtpd; NghJ thdk; Vd; rptg;ghf njhpfpwJ?

 # hpa xs pahd J tspkz;lyk; to pa hf kpf ePz;l J}uk; nr y;tjhy;> mjpf miyePs k;
n fhz;l r ptg ;G xsp Fi wthf r pjwyi le;J ekJ fz;fi s mi lAk;.

15. ãw¥Ãçif v‹whš v‹d?
 btŸis xëæš cŸs t©z§fŸ jå¤jdahf¥ ÃçÍ« ãfœÎ ãw¥Ãçif vd¥gL«.
 ãw¥Ãçifahš »il¡F« t©z§fë‹ bjhF¥ò ãiwkhiy vd¥gL«.

16. ãwÃçif¤ Âw‹ v‹whš v‹d?
 ãw§fis¥ Ãç¡F« K¥g£l bghUë‹ Âwikna K¥g£lf¤Â‹ ãw¥Ãçif Âw‹ MF«.

3 மத்ணபபண கல்ாிகள:

1. Nfhsf Mbapy; f kw;Wk; R f;F ,ilNaahd njhlHigg; ngWf.

 C - tisTikak;, � - gLNfhzk;,
 F - Kjd;ikf; Ftpak; vd;f.

 glj;jpypUe;J> tan � = ��
��

= �
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 ∆��P, tan 2� = ��
��

= 2�

 VdNt
��
��

= 2 ��
��

�
��

= �
��

PF = f, PC = R vd;gijg; gpujpapl

2. Njhw;w Moj;jpw;fhd Nfhitiaj; jUtp.

 Ú® ãu¥Ãa bjh£oæDŸ gh®¡F« nghJ, bjh£oæ‹ mo¥gu¥ò c©ik MH¤ij él r‰W
nkny bjçtJ nghš njh‹W«

 Úç‹ xëéyfš v© = n1

 fh‰¿‹ xëéyfš v© = n2

 Úçš gLnfhz« = I

 fh‰¿š éyF nfhz« = r

 bjh£oæ‹c©ik MH« = DO = d

 njh‰w MH« = DI = �′

 Ï§F n1 > n2 v‹gjhš, i < rMF«.

 °beš éÂ¥go, �1 sin �= �2 sin � nfhz« Á¿aJ våš, sin �= tan � , sin �= tan�
 vdnt , �1 tan �= �2 tan �


�'

�
= �2

�1
�'= �2

�1
� � � = � , � � = 1 fhw; W vd g pujpapl

 njh‰w MH« ,

 �'=
�
�

(m) �－�'= � � − �
�

3. ];ney; rhsuk; my;yJ Mu xspA+l;lYf;fhd rkd;ghl;ilg; ngWf.

 xëahdJ d−MH¤ÂYŸs A − v‹w òŸëæèUªJ gh®¡f¥gL»wJ.
 Ïu©L Clf§fis Ãç¡F« js¤Âš,B −òŸëæš V‰gL« xëéyfY¡fhd °bdš éÂ¥go,

 �� ��� ��= �� ��� ��� : ��� ���=1

 �� ��� ��= �� - - - - - - - - - - - - - (1) ∆ABC -èUªJ

 ��� ��=
��
��

= �

�� + ��
- - - - - -(2)

 rk‹ghLfŸ (1) k‰W« (2) -I x¥Ãl �


�

�� + ��
= ��

��

 xëô£l¥g£l Mu«

 � = � ��
�

��
� −��

�

 ,jpy; �2= 1 (fhw;W ) & �1= n vd gpujpa pl

 � = � �

��−�

� = �
�
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5 மத்ணபபண கல்ாிகள:
1. Mbr;rkd;ghLr; rkd;ghl;ilj; jUtp.

AB −v‹w bghUŸ Fê Moæ‹ tisÎ ika« R −¡F m¥ghš it¡f¥gL»wJ.
ÏJ bkŒ k‰W« jiyÑHhd Ã«g« A'B'ia C k‰W« F − ¡F Ïilna cUth¡F«. ;
g lj;jpy;  ABP &  A’B’P xj;j Kf;Nfhzq;fs;

�'�'

��
= ��'

��
- - - - - - - - - -(1)

,NjNg hy; DPF &  A’B’F xj;j Kf;Nfhzq;fs;>
�'�'

��
= �'�

��
- - - - - - - - - - (2)

�� = �� �'�'

��
= �'�

��
- - - - (3)

 rkd;ghL (1) & (3)I xg;gpl

��'

��
= ��'−��

��
- - - - - - -(4) ( �'� = ��'－�� )

PA = −� ; ��' = −� ; PF = −� v d ;gi j (4)-y; gpujpa pl;L RUf;f>

�
�
= �

�
+ �

�
 c Ug ;n g Uf;fk;:

m = - �
�
= �

� − �
2. xëæ‹ ntf¤ij¡ f©l¿tj‰fhd ~ÃÈÍ Kiwia és¡Ff.

 xë_y« S-èUªJ tU« xëahdJ, 45° nfhz rhŒéš cŸs gFÂ btŸë ór¥g£l
f©zho jfL G-ÛJ éG»wJ. N− g‰fS«, rkmfyKila N−bt£LfS« bfh©l RHY
g‰r¡fu¤Â‹têna xëfÂ® brš»wJ. g‰r¡fu¤Â‹ RH‰Á ntf« òw mik¥Ã‹ _y«
f£L¥gL¤j¥gL»wJ.

 g‰r¡fu¤ÂèUªJ bršY« xëahdJ, mÂèUªJ d −bjhiyéš it¡f¥g£LŸs rkjs Mo
M-š vÂbuhë¡f¥gL»wJ.

 g‰r¡fu« RHyéšiy våš, vÂbuhë¡F« xë mnj bt£L têna Û©L« br‹W , rkjs
Mo têna gaâ¤J neh¡Fgtiu mil»wJ.

 Mdhš nfhz ntfkhdJ, � = �
�

= �
��

∵ θ = �
�

 g w ;rf;fuj;jpy; N n tl;L fs;>N g w;fs; css; J.

 ‘t’fhyj;jpy; xsp fle;J te;j n jhi yT ‘2d’.
 mNj‘t’fhyj;jpy; g w;rf;fuj;jpd ; Nfhz ,lg;nga h;r ;r p t = �

��
 xs pa pd ; Ntfk;

v = ��
�
= ����

�

 Ï«Kiwæš f©l¿a¥g£l kÂ¥ò

v = 2.99792 X 10 8 m s-1
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3. nyd;]; cUthf;FgtH rkd;ghL kw;Wk; nyd;]; rkd;ghl;bidj; jUf.

 n2 − xëéyfš v© bfh©l bkšèa Féby‹° x‹W n1 − xëéyfš v© bfh©l
Clf¤Âš it¡f¥g£LŸsJ.

 by‹Á‹ÏUnfhsf gu¥òfë‹ tisÎ Mu§fŸ Kiwna R1 k‰w« R2 v‹f.
 x‰iw¡ nfhs¥gu¥Ã‰fhd bghJthd rk‹ghL

��
�
- - ��

�
= (�� − ��)

�
 nfhsf gu¥ò ①-š xë¡fÂ® n1-èUªJ n2 -¡F brš»wJ.

��
� , - ��

�
= (�� − ��)

��
- - - - - - (1)

 nfhsf gu¥ò ①-š xë¡fÂ® n2-èUªJ n1 -¡F brš»wJ.
��
�

- ��
� , = (�� − ��)

��
- - - - - - (2)

 rk‹ghL (1) k‰W« (2) -I T£l »il¥gJ,
��
�

- ��
�

= (�� − ��) �
��

− �
��

 n g hUs ; <upy;yhj; n jhi ytpy; ,Ue;jhy;> u = ∞ , v = f ; n2 = n kw;W k; n1 = 1 (fhw;W )
vd py;

�
�
= � − � �

��
− �

��
 ,J nyd;]; cUt hf;Fgt H r kd ;ghL vd g;gL k;.

4. epwg;gphpif jpwDf;fhd Nfhitiag; ngWf.

 ãw¥Ãçif :

 btŸis xëæš cŸs t©z§fŸ jå¤jdahf¥ ÃçÍ« ãfœÎ ãw¥Ãçif vd¥gL«.
 ãw¥Ãçifahš »il¡F« t©z§fë‹ bjhF¥ò ãiwkhiy vd¥gL«.

 A - v‹gJ K¥g£lfjÂ‹ nfhz«

 D - v‹gJ ÁWk Âirkh‰w¡ nfhz« våš,

� =
��� � +�

�

��� �
�

- - - - - - - - - - (1) ��� �
�

≈ �
�

� =
� +�

�
�
�

= � + �
�

�= � − � � - - - - - - - - - - - - - -(2)

 ÏÂèUªJ Cjh k‰W« Át¥ò t©z§fë‹ ÁWk Âirkh‰w¡ nfhz§fŸ,

�� = ( �� – �)� - - - - - - (3)
�� = ( �� – �)� - - - - - - (4)

 Ïu©L všiy t©z§fS¡fhd nfhz ãw¥Ãçif,

�� − �� = ( �� – ��)� - - - (5)

 vdnt tiuaiw¥go, ãw¥Ãçif Âw‹

ω =
Nfhz epwg;gphpi f

i ka jpi r khw;wf;; Nfhzk;
=

�� − ��
�

= ��−��
�−�

�
�

- �
�

= �
�
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5. Kg;gl;lfk; xd;wpd ; jpirkhw;wf;Nfhzj;jpw;fhd rkd;ghl;il tUtpj;J> mjpypUe;J xsptpyfy;
vz;izf; fhz;gjw;fhd Nfhit.

 PQ- gLfÂ®, QR-éyF fÂ®, RS-btënaW« fÂ®

 gl¤ÂèUªJ, ∠ MQR = d1 = i1 – r1 k‰W« ∠MRQ = d2 = i2 – r2
 vdnt bkh¤j Âirkh‰w¡ nfhz«,

d = d1 + d2
d = (i1 – r1) + (i2 – r2)

d = (i1+ i2) - (r1 + r2)- - - - (1)

∆ QNR -šA = r1 + r2 - - - - (2)
 Ïjid rk‹ghL (1) -š ÃuÂæl,

d = (i1 + i2) - A - - - - - - - - (3)

 ÁWk Âirkh‰w nfhz¤Âš, i1 = i2 = i and r1 = r2 = r kw;Wk; d =D

 Ït‰iw rk‹ghL (2) k‰W« (3) -š ÃuÂæl r = �
�

i = � + �
�

 °bdš éÂ¥go,

myF 7 miy xspapay;
2 மத்ணபபண கல்ாிகள
1. i`nfd;]; jj;Jtijf; $Wf.

 miyKf¥ÃYŸs x›bthU òŸëÍ« Ïu©lh« ãiy miy¡F£ofis cUth¡F« xë
_y§fshf¢ brašgL«.

 Ïªj miyF£ofŸ miyæ‹ ntf¤Âš, Clf¤Âš všyh ÂirfëY« guÎ«.
 Ïu©lh« ãiy miyF£ofë‹ K‹òw ciw mL¤J V‰gL« òÂa miyKf¥ig¡

bfhL¡F«.
2. Xhpay; %yq;fs; vd;why; vd;d?

 rk Å¢R, rk mÂ®bt© mšyJ miyÚs« bfh©l ÏU miy _y§fŸ xnu f£l
ntWgh£il¡ bfh©oUªjhš mšyJ f£l ntWghl‰w miyfis cUth¡»dhš, mit
Xçaš _y§fŸ vd¥gL«.

3. njspthd kw;Wk; mfykhd FWf;fPl;L tupfisg; ngWtjw;fhd epge;jidfs; ahit?

xsp%yj;jpw;Fk; jpiuf;Fk; ,ilNaAs;s njhiyT D kpfmjpfkhf ,Uf;fNtzL; k;.

gad;gLj;jg;gLk; xspapd; miyePsk; λ kpfmjpfkhf ,Uf;f NtzL; k;.

,uzL; gpsTfSf;F ,ilNaAs;s njhiyT d kpff; Fiwthf ,Uf;f NtzL; k;.
4. ,ul;il xsptpyfy; vd;why; vd;d?
 jstpistw;w xspf;fw;iw fhy;irl; gbfj;jpd; kPJ tpOk; NghJ ,uz;L xsptpyfy;

fjpHfshfg; gpupif milfpwJ. vdNt> ,uz;L gpk;gq;fs; Njhd;Wfpd;wd. ,e;j
epfo;r;rpf;F ,ul;il xsptpyfy; vd;W ngaH.

3 மத்ணபபண கல்ாிகள

1. jl;lLf;Ffs; gw;wpr; rpWFwpg;G jUf.
 vjpnuhspg;gpdhy; jstpisT Vw;gLfpwJ.

 G&];lH tpjpapd; mbg;gilapy; jl;lLf;F nra;fpwJ.

 fpilkl;lj;Jld; ( 900 - ip)Nfhzj;jpy; cs;sthW gy fzz; hb jl;Lfs; xd;wd; gpd; xd;whf
mLf;fp itf;fg;gl;Ls;sd.

� =
��� �
��� �

=
���

� + �
�

���
�
�
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 ip Nfhzj;jpy; gLk; jstpisT mw;w xsp> mLj;jLj;jjl;Lfspd; topNa ,e;j nry;Yk;NghJ>

tpyfyile;j xspapd; gug;gpw;F ,izahf cs;s mjpHTfs; mLj;jLj;j jl;Lfspy; vjpnuhspg;G

milfpd;wd.

 ,jd; %yk;> vjpnuhspg;G mile;j fjpUk; tpyfyile;j fjpUk; KOtJk; jstpisT milfpd;wd.

2. epNfhy; gl;lfk; gw;wpr; rpW Fwpg;G jUf.
 ÏJ Ïu£il xëéyfš j¤Jt¤Âš brašgL»wJ.
 ÏJ KGtJ« jséisÎ milªj xëia cUth¡fÎ«, MŒÎ brŒJ gh®¡fÎ« ga‹gL»wJ.
 ePskhdJ> mfyj;ij Nghy %d;W klq;F nghpaJ.

 %iytpl;l Nfhzk; 108o kw;Wk; 72o.

 %iytpl;lk; AB topahf ntl;lg;gl;L> fdlhghy;rk; vd;w xsp CLUTk; rpnkzl; ; %yk;
xl;lg;gLfpwJ.

 jstpisTwhj xsp> ief;fy; gbfj;jpy; gLk; NghJ rhjhuzfjph;,mrhjhuzfjph; MfTk;
gphpfpwJ.

 rhjhuz xë¡F, gof¤Â‹ xëéyfš v© 1.658

 mrhjhuz xë¡F, gof¤Â‹ xëéyfš v© 1.486

 fdlh ghšr¤Â‹ xëéyfš v© 1.523

 fdlh ghšr¤Âdhš, rhjhuz xë KGtJ« mf vÂbuhë¥ò mil»wJ. KG js éisÎ
milej mrhjhuz xë¡fÂ® k£L« gof¤Â‹ têahf btënaW»wJ.

5 மத்ணபபண கல்ாிகள :

1. aq; ,ul;ilg; gpsT Ma;tpy; ngwg;gLk; gl;il mfyj;jpw;fhd Nfhitiaj; jUtp.

 Xçaš _y§fshf¢brašgL« S1 k‰W« S2 ÃsÎfS¡»ilna cŸs bjhiyÎ d v‹f.

 xëmiyfë‹ miyÚs« λ -v‹f.

 Ïu£il ÃsÎfS¡F Ïizahf D–bjhiyéš Âiu x‹W it¡f¥£LŸsJ.

 S1 k‰W« S2éèUªJ, P - òŸëia milÍ« xë miyfS¡F ÏilnaÍŸs ghij ntWghL,

� = �.� −−−−−−(1)
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� = �
�

� = �
�
.� −−−−−−(2)

 bghèÎ¥g£il (bgUk br¿Î) :

ghijntWghL � = ��
�
�
.d = nλ - - - -(3) (n = 0,1,2,3…)

 n -MtJ bghèÎ g£ilæ‹ bjhiyÎ, ��=
�
�

��
 fU« g£il ( ÁWk br¿Î) :

ghijntWghL � = (2�−1) �
�

�
�
.d = (2� − 1) �

�
(n = 1,2,3…….)

 n -MtJ fU« g£ilæ‹ bjhiyÎ,

�� = �
�

(2� − 1) �
�
- - -(4)

 g£il mfy« ( β ) :
 Ïu©L mL¤jL¤j bghèÎ¥g£il mšyJ fU«g£ilfS¡F Ïilna cŸs bjhiyÎ

g£il mfy« vd mil¡f¥gL»wJ. � = ��+1 − ��

2. $l;L Ez;Nzhf;fpia tptupj;J> cUg;ngUf;fj;jpw;fhd rkd;ghli; lg; ngWf.

 bghUS¡F mUnf cŸs by‹R¡F¥ bghUsUF by‹° vd¥gL«.

 ÏJ bghUë‹ bkŒahd, jiyÑHh¡f¥g£l k‰W« cU¥bgU¡f¥g£l Ã«g¤ij¤ njh‰W

é¡F«.

 Ï¥Ã«g«, Ïu©lhtJ f©zUF by‹°R¡F brašgL»wJ.

 f©zUF by‹° X® vëa E©nzh¡» ngh‹W brašg£L, ÏWÂahf¥ bgçjh¡f¥g£l
khaÃ«g¤ij¤ njh‰Wé¡»wJ.

 cU¥bgU¡f« (m) :

�� = �'

�
= �

��

 f©zUF by‹Á‹ cU¥bgU¡f« ,

�� = 1 + �
��

� =
� �
�
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 m©ik¥òŸë Féa¥gL¤jè‹ bkh¤j cU¥bgU¡f« (m),

� = ���� = �
��

� + �
��

 ÏWÂ Ã«g« <çšyh¤ bjhiyéš mikªjhš, �� = �
��

 ÏašòãiyFéa¥gL¤jèš V‰gL« bkh¤j cU¥bgU¡f«,

� = ���� = �
��

�
��

3. vspa Ez;Nzhf;fpia tptupj;J> cUg;ngUf;fj;jpw;fhd rkd;ghl;il ngWf.
 Fiwe;j FtpaJ}uk; nfhz;l Ftpf;Fk; nyd;rhdJ nghUspd; Neuhd cUg;ngUf;fg;gl;l

kha gpk;gj;ij Njhw;Wtpf;fpwJ.
 cUg;ngUf;fk; (mz;ikg;Gs;sp FtpagLj;Jjy;)
 nghUshdJ nyd;rpd; FtpaJ}uj;jpw;F( f ) Fiwthd njhiytpy; itf;fg;gLfpwJ. gpk;gk;

kPr;rpW njhiytpy; (D) cUthfpwJ.

m =
�
�

= −�
−�

 nyd;]; rkd;ghL
�
�

- �
�

= �
�

 cUg;ngUf;fk;

m = �
�

= 1 + �
�

 cUg;ngUf;fk; (,ay;Gepiy FtpagLj;Jjy;)
 gpk;gk; <wpy;yhj; njhiytpy; fpilf;fpwJ.

 Nfhz cUg;ngUf;fk; m = � �
� �

---(1)

tan �0 ≈ �0 =
�
�

tan �� ≈ �� =
�
�

rkd;ghL (1) y; gpujpapl

4. thåaš bjhiyneh¡» x‹iw étç¤J, mj‹ cUbgU¡f¤Â‰fhd nfhitia bgWf.
 th‹bghUŸfis cU¥bgU¡f« brŒJ fh©gj‰f ga‹gLtJ thåaš bjhiyneh¡»

MF«.
 ÏÂš njh‹W« Ã«g« jiyÑHhdJ MF«.
 f©zUF by‹irél mÂf Féa¤öuK«, bgça JisÍ« bfh©l bghUsUF by‹°

ÏÂšcŸsJ.
 f©zUF by‹°, Ã«g¤ij cU¥bgU¡f« brŒJ, bgçjhd jiyÑHhd ÏWÂ Ã«g¤ij¤

njh‰Wé¡F«.
 cU¥bgU¡f« (m) :
 ÏWÂ Ã«g« éêÍl‹ V‰gL¤J« nfhz¤Â‰F« (β) bghUŸ by‹° mšyJ éêÍl‹

V‰gL¤J« nfhz¤Â‰F« (α) cŸs é»j« thåaš bjhiyneh¡»æ‹ cU¥bgU¡f« (m)

vd¥gL«. � = �
�

 gl¤ÂèUªJ,

� =
�
��
�
��

= ��
��

 thåaš bjhiyneh¡»æ‹ njhuha Ús«,

� = �� + ��

m = �
�
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5. x‰iw¥Ãsédhš V‰gL« éë«ò éiséid étç¤J, n -tJ ÁWk¤Â‰fhd ãgªjidia¥ bgWf.

 AB = a - xw;iwg; gpstpd;

 C - xw;iwg; gpstpd;

 D - gpstpw;Fk; jpiuf;Fk; cs;s njhiyT.

 Xg;G Gs;spfspypUe;J tUk; xsp miyfspd; ghijNtWghL � = �
�

��� �
 Kjyht J rpWkj;jpw;fhd epg e;ji d > � ��� � = �
 ,uz;lht J rpW kj;jpw;fhd epg e;ji d > � ��� � = ��
 n-t J rpW kj;jpw;fhd epg e;ji d > � ��� � = � � ,q;F> n = 0>1>2>3….

 Kjyht J n gUkj;jpw;fhd epg e;ji d > � ��� � = � �
�

 ,uz;lht J n g Ukj;jpw;fhd epg e;ji d> � ��� � = � �
�

 n - tJ n gUkj;jpw;fhd epg e;ji d > � ��� � = (�� + �) �
�
,q;F> n = 0>1>2>3…

myF 8 fjpHtPr;R kw;Wk; gUg;nghUspd; ,Uikg;gz;G

2 மத்ணபபண கல்ாிகள
1. xspkpd; tpisT vd;why; vd;d?

 cNyhf jl;L xd;wpd; kPJ jFe;j miyePsk; nfhz;l kpd;fhe;j fjpHtPr;R gLk;NghJ
mjpypUe;J vyf;l;uhd;fs;ckpog;gLfpd;wd. ,JNt xspkpd; tpisT vdg;gLk;.

2. xspkpd; ntspNaw;W Mw;wy; vd;gij tiuaW. mjd; myifj; jUf.

 cNyhfj;jpd; gug;gpypUe;J vyf;l;uhid ntspNaw;wj; Njitg;gLk; rpWk Mw;wy;>
cNyhfj;jpd; ntspNaw;W Mw;wy ; (�0) vdg;gLk;. ,jd; myF vyf;l;uhd; Nthy;l;(��)

3. gug;G muz; tiuaW.

 cNyhfj;jpd; Nkw;gug;gpypUe;J> fl;Lwh vyf;l;uhd;fis ntspNaw tplhky; jLf;Fk;
kpd;dOj;j muz>; gug;G muz; vdg;gLk;.

4. xU vy¡£uh‹ nthš£ (eV) tiuaW.
 xU vy¡£uh‹ nthš£ (eV) v‹gJ, xU nthš£ ä‹dG¤j ntWgh£odhš KL¡f¥gL« nghJ

vy¡£uh‹ bgW« Ïa¡fM‰wè‹msthF«. 1eV = 1.602 x 10-19 J
5. epWj;J kpd;dOj;jk; tiuaW.

 ngUk ,af;f Mw;wy; nfhz;l xspvyf;l;uhd;fis epWj;jp> xsp kpd;Ndhl;lj;ij
Ropahf;Ftjw;F MNdhbw;F mspf;fg;gLk; vjpH kpd;dOj;jj;jpw;F epWj;J kpd;dOj;jk;
vdg;gLk;.

6. gad;njhlf;f mjpHntz; tiuaW.

 nfhLf;fg;gl;l cNyhfg; gug;gpw;F> gLfjpupd; mjpHntz; xU Fwpg;gpl;l rpWk
mjpHntz;iz tpl mjpfkhf ,Ue;jhy; kl;LNk> xspvyf;l;uhd; ckpog;gLk;. ,e;j
rpWk mjpHntz; gad;njhlf;f mjpHntz; vdg;gLk;.

7. xsp kpd;fyk; vd;why; vd;d? xsp kpd;fyj;jpd; tiffisf; Fwpg;gpLf.
 xsp Mw;wiy kpd; Mw;wyhf khw;Wk; rhjdk; xspkpd;fyk; vdg;gLk;. ,J xspkpd; tpisT

jj;Jtj;jpy; nray;gLfpwJ.
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 ,J %d;W tifg;gLk;. (1) xsp ckpo;T kpd;fyk; (2) xsp Nthy;lh kpd;fyk; (3) xsp flj;Jk;
kpd;fyk;

8. GNuhll; hd; kw;Wk; vyf;l;uhd; Mfpait rkkhd ,af;f Mw;wiy ngw;Ws;sd. ,jpy; ve;j
JfSf;F b g;uha; miyePsk; mjpfkhf ,Uf;Fk;? fhuzk; $Wf.

 b g;uha; miyePskhdJ> � α �
�

; � = �
����

 vyf;l;uhdpd; epiw < GNuhl;lhdpd; epiw �� < ��

 vyf;l;uhdpd; miyePsk; > GNuhl;lhdpd; miyePsk; �� > ��

9. kl;ilg;ge;jpd; miyg;gzg; pid Vd; ek;khy; fhz Kbtjpy;iy?

 gUnghUspd; b g;uha; miyePsk;> � = �
��

 b g;uha; miyePskhdJ> gUg;nghUspd; epiwf;F vjpHjftpy; mikAk;.
 vyf;l;uhdpd; epiwia Xg;gpLk; NghJ kl;ilg;ge;jpd; epiwahdJ fzprkhd msTf;F

kpf kpf mjpfkhdjhy;>
 mjd; miyePsk; Gwf;fzpf;fj; jf;f msTf;F kpfkpf FiwT MFk;.

 ,jd; fhuzkhfjhd; kl;ilge;jpd; miyg;gzg; pid ek;khy; fhz Kbtjpiy.

3 மத்ணபபண கல்ாிகள
1. vyf;l;uhdpd; b g;uha; miyePsj;jpw;fhd rkd;ghlb; idg; ngWf

 m - epiw nfhz;l vyf;l;uhd; MdJ> V - vd;w kpd;dOj;j NtWghll; hy; KLf;fg;gLfpwJ
vdpy;> vyf;l;uhd; ngWk; ,af;fMw;wy;>

�
�
m �� = ��

 vdNt vyf;l;uhdpd; jpirNtfk; � = ���
�

 vdNt vyf;l;uhdpd; b g;uha; miyePskhdJ> � = �
��

= �
����

 ,af;f Mw;wy; k = e Vvdpy;> � = �
���

 njupe;j kjpg;Gfis gpujpapl � = ��.�� ��

�

2. rpwg;G X -fjpH epwkhiy Fwpg;G tiuf.

 caH Ntf vyf;l;uhd;fshy; ,yf;F nghUs; jhf;fg;gLk; NghJ> ed;F
tiuaWf;fg;gl;l rpy miyePsq;fspy; FWfpa KfLfs; X-fjpH epwkhiyapy; Njhd;Wfpd;wd.

 ,e;j KfLfSld; Njhd;Wk; tup epwkhiy MdJ rpwg;G X -fjpH epwkhiy vdg;gL

 ,J mZtpDs; Vw;gLk; vyf;l;uhd; epiykhw;wj;jpdhy; Njhd;WfpwJ

 vLj;Jf;fhll; hf> mZit CLUTk; caH Ntf vyf;l;uhd;> K -$L vyf;l;uhid ntspNaw;wpdhy;>
mf;fhypaplj;ij epug; L, M, N, O…..Nghd;w ntsp $LfspypUe;J vyf;l;uhd;fs; jhTfpd;wd.

 $Lfspd; Mw;wy; kl;lq;fSf;F ,ilg;gl;l NtWghL X -fjpH/Nghl;lhd;fshf
ntspg;gLfpwJ.

 L,M,N,O>….Nghd;w Mw;wy; kl;lj;jpypUe;J>

K-Mw;wy; kl;lj;jpw;F vyf;l;uhd; epiykhw;wk;

mile;jhy;> K- tupir epwkhiy tupfs;

(K , K , K ….) Njhd;Wk;.

 M,N,O>…. Nghd;w Mw;wy; kl;lj;jpypUe;J>

L-Mw;wy; kl;lj;jpw;F vyf;l;uhd; epiykhw;wk;

mile;jhy;> L -tupir epwkhiy tupfs;

( L , L , L …. ) Njhd;Wk;.
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5 மத்ணபபண கல்ாிகள :

1. xë ä‹ ndh£l¤Â‹ Ûjhd ä‹dG¤j ntWgh£o‹éisités¡Ff.

 gLfÂç‹ br¿Î k‰W« mÂ®bt©kh¿èahfit¡f¥gL»wJ.

 A-æ‹ ne®ä‹dG¤j« mÂfç¡F« nghJ, xëä‹ndh£lK« mÂfç¤J, xU F¿¥Ã£l
ãiyæš bjé£oa kÂ¥igmil»wJ. ÏJ bjé£oa ä‹ndh£l« vd¥gL«.

 A-¡F vÂ®KL¡F ä‹dG¤j« më¡F« nghJ xëä‹ndh£l« cldoahf RêkÂ¥ig
miltÂšiy. ÏJ cäH¥gL« xë vy¡£uh‹fŸ Ïa¡fM‰wiy bg‰WŸsJ.

 Vo v‹w F¿¥Ã£l vÂ®ä‹dG¤j¤Âš xëä‹ndh£l« Rê kÂ¥ig mil»wJ.

 bgUk Ïa¡fM‰wš bfh©l xëvy¡£uh‹fis

ãW¤Â, xëä‹ndh£l¤ij Rêah¡fMndhL¡F

më¡f¥gL« vÂ® ä‹dG¤j« ãW¤JmšyJ

bt£L ä‹dG¤j« vd¥gL«.

 Ï§F bgUk ntf« bfh©l xë vy¡£uhå‹Ïa¡f

M‰wyhdJ, ãW¤J ä‹dG¤j¤jhš brŒa¥g£l

ntiy¡F rkkhF«. mjhtJ

 Kmax=
�
�
m����

2 = eVo

 ���� = ����
�

2. jFe;j tpsf;fq;fSld; Id;];Bdpd; Xspkpd; rkd;ghli; lg; ngWf.

 XU cNyhfg;gug;gpd; kPJ /Nghll; hd; Xd;W gLk;NghJ> xU vyf;l;uhdhy; cl;ftug;gLk; mjd;
Mw;wy; (��) ,Utopfspy; gad;gLfpwJ.

 Mw;wypd; XU gFjp> gug;gpypUe;J vyf;l;uhid

ntspNaw;wg; gad;gLfpwJ. ,J ntspNaw;W Mw;wy; (ϕ0)
 kPjKs;s Mw;wy;> ckpog;gl;l vyf;l;uhDf;F ,af;f

Mw;wyhf khWfpwJ.

 Mw;wy; moptpd;ik tpjpg;gb>

�� = �� + �
�
m�� - - - - - - - - (1)

 gad;njhlf;f mjpHntz;zpy; ( �0)> vyf;l;uhdpd; ,af;f Mw;wy; RopahFk;.

�� � = �� - - - - - - - - - - - - - - (2)
rkd;ghL (2) -I rkd;ghL (1)- y; gpujpapl

�� = �� �+
�
�
m�� - - - - - - - (3) ,JNt Id;];Bd; Xspkpd; rkd;ghL vdg;gLk;.

 mf Nkhjy;fspdhy; vyf;l;uhd;fSf;F Mw;wy; ,og;G Vw;gltpy;iy vdpy;> mjd; ,af;f
Mw;wy; ngUk kjpg;ig ngWk;. vdNt

�� = �� �+
�
�
m����

� - - - - - (4)

 Xsp vyf;l;uhdpd; ngUk ,af;f Mw;wy; Kmax= �
�
m� � � �

�

�� = �� �+ ���� - - - - - - - - - -(5)

Kmax = ℎ� - ℎ� �
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3. Xsp ckpo;T kpd;fyj;jpd; mikg;G kw;Wk; Ntiy nra;Ak; tpjj;ij tpsf;Ff.

 jj;Jtk; : Xspkpd; tpisT

 mikg;G

 ,jpy; ntw;wplkhf;fg;gl;l FthHl;]; Fkpop cs;sJ

 NfNjhL C Xsp czH nghUs; g+rg;gl;L miu CUis

tbtpy; cs;sJ. MNdhL A nky;ypa fk;gp

 NfNjhL kw;Wk; MNdhLf;F ,ilNa XU kpd;dOj;j

NtWghL fhy;tdhkPl;lH topNa mspf;fg;gLfpwJ.

 Ntiy nra;Ak; tpjk;:

 NfNjhbd; kPJ Xsp gLk; NghJ> mjpypUe;J vyf;l;uhd;fs; ckpog;gLfpd;wd.

 ,it MNdhbdhy; ftug;gLtjhy; kpd;Ndhll; k; cUthfpwJ. ,jid fhy;tdhkPl;lH %yk;
mstplyhk.;

 Ïªj ä‹ndh£l« rh®ªJŸs fhuâfŸ

 gLfjpupd; nrwpT

 MNdhL kw;Wk; Nfj;NjhLf;F ,ilg;gl;l kpd;dOj;j NtWghL.

4. njhlH X -fjpHfs; epwkhiy gw;wp Fwpg;G tiuf.

 mjpNtf vyf;l;uhd; ,yf;F nghUis CLUtp mjd; mZf;fUit neUq;Fk;

NghJ>vyf;l;uhd; KLf;fk; my;yJ vjpHKLf;fk; milfpwJ. ,jd; tpisthf vyf;l;uhdpd;

ghij khw;wkilfpwJ vjpHKLf;fk; mile;j vyf;l;uhdhy; fjpHtPr;R Njhw;Wtpf;fg;gLk;.

( ,J g;uk;];buhyq; my;yJ jilAW fjpHtPr;R vdg;gLk;. )

 ckpog;gLk; /Nghl;lhdpd; Mw;wy; = vyf;l;uhdpd; ,af;f Mw;wy; ,og;G.vdNt

ℎ� = ��
��

= eV

 njupe;j kjpg;Gfis gpujpapl> Fiwe;jgl;r miyePsk;

�0 = �����
�

Å
( ,J ^ahd; - `zl; ; tha;g;ghL vdg;gLk;. )

5. vyf;l;uhd; Ez;Nzhf;fpapd; jj;Jtk; kw;Wk; Ntiy nra;Ak; tpjk; Mfpatw;iw RUf;fkhf

tpsf;Ff.
 jj;Jtk; : ,aq;Fk; gUg;nghUspd; miyg;gzG; .
 mikg;G :

 vyf;l;uhd; Ez;Nzhf;fpapy;> vyf;l;uhd; fw;iwia

Ftpg;gjw;F epiykpd;Gy (m) fhe;jg;Gy nyd;Rfs;

gad;gLj;jg;gLfpd;wd.

 nray;gLk; tpjk; :

 vyf;l;uhd; %yj;jpypUe;J ckpog;gLk; vyf;l;uhd;fs;

caH kpd;dOj;j NtWghl;bdhy; KLf;fg;gLfpd;wd.

 fhe;jg;Gy Ftpf;Fk; nyd;R %yk; vyf;l;uhd; fw;iw

,izf;fw;iwahf khw;wg;gLfpwJ.
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 ,J cUg;ngUf;fk; nra;ag;gl Ntzb; a nghUs; topahf nry;Yk;NghJ mjd; gpk;gj;ij

jhq;fpr nry;fpwJ. fhe;jg;Gy nghUsUF nyd;R kw;Wk; fhe;jg;Gy tPo;j;Jk; nyd;R

mikg;Gfspd; cjtpAld; cUg;ngUf;fg;gl;l gpk;gk; jpiuapy; Njhw;Wtpf;fg;gLfpwJ.

6. vyf;l;uhdpd; miy ,ay;gpid tptupf;Fk; Nltprd; - n[HkH Nrhjidia RUf;fkhf tptup.

 mikg;G :
 Fiwe;j kpd;dOj;j kpd;fy mLf;F (L.T) %yk; kpd;dpio F - #LgLj;jg;gLfpwJ.
 ntg;g madp ckpo;thy;> vyf;l;uhd;fs; ckpog;gLfpd;wd.

 caH kpd;dOj;j kpd;fy mLf;F (H.T) %yk; ckpog;gl;l
vyf;l;uhd;fs; KLf;fg;gLfpd;wd. nky;ypa ,U mYkpdpa
jfLfs; topNa nry;Yk; NghJ ,izf;fw;iwahf khWk;
vyf;l;uhd;fs;> Xw;iwg;gbf epf;fy; (Ni) kPJ gLfpwJ.

 Ntiy nra;Ak; tpjk; :

 mZtpdhy; gy;NtW jpirfspy; rpjwbf;fg;gLk; vyf;l;uhd;

fw;iwapd; nrwpT > RoYk; tzz; k; cs;s

gFg;ghdhy; ( Nfhzk; � -d; rhHghf )mstplg;gLfpwJ.

 nfhLf;fg;gl;l 54 V KLf;F kpd;dOj;jj;jpw;F> �= 500

Nfhzj;jpy; rpjwbf;fg;gl;l miyapd; nrwpT ngUkkhf

cs;sJ.

 KbT:
 vyf;l;uhd; miyapd; miyePsk;

 Nrhjid KbT (�= 500) = 1.65 A0

 b g;uha; rkd;ghL (V = 54V)

� = ��.�� ��

�
= ��.�� ��

��
= 1.67Å

 ÏJ nrhjid thæyhf f©l¿a¥g£l kÂ¥òl‹ bghUªÂÍŸsJ.

 vdnt nlér‹ - b#®k® nrhjidahdJ o ¥uhæ‹Ïa§F« Jfë‹miy¥g©ig
vLnfhis ãUÃ¡»wJ.

myF 9 mZ kw;Wk; mZf;fU ,aw;gpay;

2 மத்ணபபண கல்ாிகள :

1. mZepiw myF - tiuaW.

 mQãiw myF (u) v‹gJ fh®g‹ Inrhnlh¥Ã‹ ( ���6 ) ãiwæš 12 -š xU g§F¡F

rkkhF«. 1u = 1.660 X 10−27 Kg
2. Nkhjy; fhuzp - tiuaW.

 ntF njhiytpy; My;gh Jfs; cs;sNghJ> mjd; jpirNtf ntf;lupd; jpirf;Fk;>

mZf;fUtpd; ikaj;jpw;Fk; ,ilg;gl;l nrq;Fj;Jj; njhiyT Nkhjy; fhuzp vd

tiuaWf;fg;gLfpwJ.

3. fpsHT Mw;wy; vd;why; vd;d?

 Fiwe;j Mw;wy; epiyapypUe;J> mjpf Mw;wy; epiyf;F xU vyf;l;uhid fpsHTwr;

nra;aj; Njitg;gLk; Mw;wy; fpsHT Mw;wy; vdg;gLk;.
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4. INrhNlhg;Gfs;> INrhghHfs; kw;Wk; INrhNlhd;fs; - tiuaW.

5. madpahf;f Mw;wy; vd;why; vd;d?

 mbepiyapy; cs;s xU vyf;l;uhid mZtpypUe;J ntspNaw;wj; Njitg;gLk; rpWk

Mw;wy; madpahf;f Mw;wy; vdg;gLk;.

6. epiw FiwghL my;yJ epiw ,og;G vd;why; vd;d?

 epa+f;spahd;fspd; nkhj;j epiwf;Fk;> mZf;fUtpd; epiwf;Fk; cs;s NtWghL> epiw

FiwghL my;yJ epiw ,og;G vdg;gLk;.

7.

 xU jåk¤ÂèUªJ mÂf CLUÎ Âw‹ bfh©l fÂ®Å¢Rfshd � , � k‰W« � fÂ®fŸ

j‹å¢irahf cäH¥gL« ãfœÎ fÂça¡f« vd¥gL«. Ï¤jifa fÂ®Å¢Rfis cäG«

jåk§fŸ fÂça¡f¤ jåk§fŸ vd¥gL«.

8. xU fpa+up - tiuaW.
 xU fpa+up vd;gJ 1 fpuhk; Nubaj;jpd; fjpupaf;f nray;ghlb; w;Fr; rkkhFk;.

 1 curie = 3.7 x 10 10 rpijTfs; / tpdhb.

9. fjpupaf;fr; nray;ghL (m) rpijT tPjk; - tiuaW.
 xU tpdhbapy; rpijtilAk; mZf;fUf;fspd; vz;zpf;if MFk;.

 R = ��
��

myF : ngf;fuy;.

10. miu MAl;fhyk; - tiuaW.
 njhlf;fj;jpy; cs;s mZf;fspy; ghjpasT mZf;fs; rpijtila xU jdpkk;

vLj;Jf;nfhs;Sk; fhyk; miuMAl;fhyk;. ��
�
= �.����

�
11. ruhrup MAl;fhyk; - tiuaW.

 midj;J mZf;fUf;fspd; MAl;fhyq;fspd; $LjYf;Fk;> njhlf;fj;jpy; ,Ue;j

nkhj;jmZf;fUf;fspd; nkhj;j vz;zpf;iff;Fk; cs;s jfT MFk;.   �
�

12. epa+l;uhd; kw;Wk; GNuhl;lhd; Mfpait ve;j Jfs;fspdhy; Mdit?

 xU ònuh£lh‹ Ïu©L nkš Fth®¡FfŸ k‰W« xU Ñœ Fth®¡fhY«M¡f¥g£oU¡»wJ.

 xU ãô£uh‹ Ïu©L Ñœ Fth®¡FŸ k‰W« xU nkš Fth®¡fhY« M¡f¥g£oU¡»wJ.

13. GNuhl;lhd; - GNuhll; hd; Rw;iw vOJf.

1H1+ 1H1→ 1H2 + e+ + ν

1H1+ 1H2 → 2He 3+ γ

2He3 + 2He3→ 2He4 + 1H1 + 1H1 nkhj;j Mw;wypd; kjpg;G 27 MeV
14. fh®g‹ fhy¡fâ¥ò v‹whš v‹d?

 fh®g‹ fhy¡fâ¥ò v‹gJ fÂça¡f fh®g‹ Inrhnlh¥ig (���) ga‹gL¤Â gH§fhy
bghUŸfë‹ taij f©l¿Í« KiwahF«.

jdpkk; mZ vz; epiw vz; vL¤J¡fh£L

INrhNlhg;Gfs; rkk; rkk; NtW
1H1 ,1H2 , 1H3

INrhghHfs; NtW NtW rkk;
16 Si 40, 17 cl 40

INrhNlhd;fs; NtW NtW NtW
5B12 , 6C13
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15.

 Z ònuh£lh‹fS«, N ãô£uh‹fS« ÏizªJ xU mQ¡fUit cUth¡F« nghJ kiwÍ«

ãiwahdJ ( ∆m ) M‰wyhf kh¿ fU¤JfŸfis mQ¡fUéDŸ Ãiz¤J it¡»wJ.

ÏJnt mQ¡fUé‹ Ãiz¥ò M‰wš (B.E ) vd¥gL«.

 BE = ∆mc2 = [ (Zmp + Nmn) – M ]c2

3 மத்ணபபண கல்ாிகள :

1. NghH mZ khjpupapd; vLNfhs;fisf; $Wf.

 tl;lg;ghijapy; vyf;l;uhd; ,aq;fj; Njitahd ikaNehf;F tpiria $Y}k; tpir

mspf;fpwJ.

 vyf;l;uhd;fs; Fwpg;gpl;l rpy epiyj;jd;ik ngw;w ghijfspy; mZf;fUitr; Rw;wp

tUk;NghJ kpd;fhe;jf; fjpHfis tPRtjpy;iy. ,j;jifa epiyj;jd;ik ngw;w

Rw;Wg;ghijfspy; vyf;l;uhdpd; Nfhz ce;jk; � = �ℎ/2�.

 ,U Rw;Wg;ghijfspd; Mw;wy; NtWghl;Lf;Fr; (ΔE) rkkhd Mw;wy; nfhz;l Nghll;

hid cl;ftHtjhNyh my;yJ ntsptpLtjhNyh vyf;l;uhd; xU Rw;Wg;ghijapypUe;J

kw;nwhd;Wf;Fj; jht ,aYk;. ΔE = �� － �� = hν.

2.

 H2 ngh‹w mQ¡fis jéu Ãw Á¡fyhd mQ¡fS¡F ngh® mQ khÂç bghUªJtÂšiy.

 H2 ãwkhiyæ‹ tçfis c‰W neh¡F« nghJ, x›bthU tçÍ« gy E©âa tçfëdhš
Mdjhf cŸsJ. ÏJ E© tçaik¥ò vd¥gL«. ngh® bfhŸif Ïj‰F és¡f« juéšiy.

 ãwkhiy tçfë‹ br¿éš fhz¥gL« kh‰w§fS¡fhd és¡f« ju¥gléšiy.

 mQ¡fëš vy¡£uh‹fë‹ g»®Î bjhl®ghd KGikahd és¡f« Ï¡bfhŸifahš
ju¥gléšiy.

3. &jHNghHL Ma;tpd; KbTfisf; $Wf.

 ngUk;ghyhd My;gh Jfs;fs; tpyf;fk; milahky; nry;fpd;wd.

 rpy My;gh Jfs;fs; rpwpa Nfhz msNt tpyf;fk; milfpd;wd.

 Fiwe;j vz;zpf;ifapyhd My;gh Jfs;fs; 90
�

Nfhzj;jpw;Fk; Nkyhd tpyf;fk;
milfpd;wd.

 Fiwe;j vz;zpf;ifapyhd My;gh Jfs;fs; 90
�
Nfhzj;jpw;Fk; Nkyhd tpyf;fk;

milfpd;wd.

4. My;gh rpijT > gPl;lh rpijT kw;Wk; fhkh ckpo;T - tptup.

rpijT mZ vz; epiw vz; vL¤J¡fh£L
α
rpijT

kjpg;gpy;; 2 FiwAk;. kjpg;gpy;; 4
FiwAk;.

92U238 → 90Th234 + 2He4

+β
rpijT

kjpg;gpy;; 1 FiwAk;. kjpg;G khwhJ
11Na22 → 10Ne22 + e+ + �

-β
rpijT

kjpg;gpy;; 1 mjpfupf;Fk; kjpg;G khwhJ
6C14 → 7N14 + e− + ��

γ
rpijT

kjpg;G khwhJ kjpg;G khwhJ 5B12 → 6C12* + e− + ��



42

5. epiw vz;izg; nghUj;J ruhrup gpizg;ghw;wypd; khWghli; l tiuglj;Jld;
tpsf;fp mjd; ,ay;Gfis tpsf;Ff.

 �� mZf;fU xd;wpypUe;J xU epa+f;spahid ntspNaw;wj; Njitg;gLk; Mw;wyhFk;.

 �� -d; kjpg;G Y mr;R; A - d; kjpg;G X mr;R.

 A < 40 A mjpfupf;f �� kjpg;Gk; mjpfupf;Fk;.

 A = 56 (,Uk;G) mZf;fUtpw;F �� mjd; ngUk kjpg;ig> mjhtJ �. � ���
milfpwJ.

 A = 40 Kjy; 120 tiu ruhrup �� =�.� ���. ,e;j jdpkq;fs; Mjpf epiyj;jd;ik
kw;Wk; fjpupaf;fj; jd;ikaw;wJ.

 A > 120 vDk;NghJ ruhrup �� ,d; kjpg;G nkJthff; Fiwe;J nfhz;Nl tUfpwJ.

 ANudpaj;jpd; �� kjpg;G �.� ���. ,it epiyj;jd;ik ,y;yhj fjpupaf;fj; jdpkq;fs;
MFk;.

 mZf;fU ,izT:

 ,U ,Nyrhd mZf;fUf;fisr; NrHj;J> xU fdkhd mZf;fUit cUthf;Fk;

NghJ Vuhskhd Mw;wy; ntspg;gLk;.

 ,J i`l;u[d; Fz;bd; jj;Jtk; MFk;.

 mZf;fU gpsT:

 fdkhd jdpkj;jpd; mZf;fUitg; gpsT nra;J> ,uz;L ,Nyrhd
mZf;fUf;fis cUthf;Fk; NghJ Vuhskhd Mw;wy; ntspg;gLk;.

 ,J mZ Fz;bd; jj;Jtk; MFk;.

5 மத்ணபபண கல்ாிகள

1. vyf;l;uhdpd; kpd;D}l;l vz;izf; fz;lwpa cjTk; N[.N[. jhk;rd; Mat; pid tptupf;fTk;.

 jj;Jtk; : kpd; kw;Wk; fhe;jg;Gyq;fshy; NfjN; jhL fjpHfs; tpyf;fk; milfpd;wd.

 mik¥ò :

 ÏJ xU ca® bt‰¿l ä‹åw¡f¡ FHhŒ MF«

 ÏÂš nfnjhoèUªJ (C) btënaW« nfnjhL fÂ®fŸ, Mndhoš (A)cŸs ÁW Jis têna

FW»a f‰iwahf brš»‹wd.

 ÏJ xë® Âiuæš gL« nghJ, Âiuæš xU xë®Î òŸë njh‹W»wJ.

 x‹W¡bfh‹W br§F¤jhf brašggL« ä‹ k‰W« fhªj¥òy¡fS¡F Ïilæš ä‹åw¡f¡

FHhŒ cŸsJ.
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 nfnjhL fÂ®fë‹ Âir ntf« (v):

 fhe;jg;Gy tpir = kpd;Gy tpir

��� = ��

� = �
�
- - - - (1)

 Mw;wy; khwh jj;Jtj;jpd; gb �� = �
�
m��

 kpd;D}l;l vz;
�
�

= �
�

��

�

 rkd;ghL (1) I gad;gLj;j
�
�

= ��

���� = 1.7 x 1011 C kg−1

 Óuhd ä‹òy¤jhš k£L« éy¡f« :

 fhªj¥òy¤ij ãW¤Âdhš (B = 0) ä‹òy¤jhš k£L« nkšneh¡» éy¡f« (y) V‰gL«.

�� = ��
�

; � = �
�

�' = �
�

�
�

����

�
� = � y’


�
�

= ���
� ���� = 1.7 x 1011 C kg−1

2. NghH mZ khjpupapd; gb vyf;l;uhdpd; n MtJ Rw;Wg;ghijapd; Muj;jpw;fhd Nfhitiaj; jUtp.

 mQ v© = Z mQ¡fUé‹ ä‹}£l« = + Ze

 vy¡£uh‹ ä‹}£l« = －e vy¡£uhå‹ ãiw = m

 $Y}k; tpjpg;gb

��� $Y}k; = －
�

��Ɛ�

���

��
�

 ika neh¡F éirahdJ,

��� ikaNehf;F = －
���

�

��

 tpirfis rkd; nra;a> �$Y}k; = �ikaNehf;F

�� = ��Ɛ� �����
�

���� - - -(1)

 NghH nfhs;ifapd; gb > Nfhz ce; jk; ����� =
��
��

- - - - - - -(2)
rkd;ghL (2) I (1) -y; gpujpapl

�� = ��Ɛ�
����

����

��� MfNt Muk; �� = ��
��

�

 ,q;F �� =
Ɛ� ��

� � �� = 0.529 Å ,JNt NghH Muk; vdg;gLk;.

 i`l;u[d; mZtpw;F (Z=1)> n MtJ Rw;Wg;ghijapd; Muk; ��= ����

 jpirNtfk; : ,jpypUe;J> �� � �
�

.mjhtJ Kjd;ik Fthz;lk; vz; mjpfupf;Fk; NghJ

vyf;l;uhdpd; jpirNtfk; FiwfpwJ.
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3. n -MtJ tl;lg;ghijapy; vyf;l;uhdpd; Mw;wYf;fhd Nfhitiaj; jUtp.

 n-MtJ RwW; g;ghijapd; epiy Mw;wy ;;;> �� = －
�����

�Ɛ�
�����

 n-MtJ RwW; g;ghijapy; vyf;l;uhdpd; ,af;f Mw;wy;> ��� = �����

�Ɛ�
�����

 ,jpypUe;J> �� = －2���

 n-MtJ RwW; g;ghijapy; nkhj;j Mw;wy ; �� = �E� ＋ ��

�� = �E� － 2 �E�

�� =－�E� = －
�����

�Ɛ�
�����

 iA£u#‹ mQÎ¡F (Z = 1), h, ��, �, � M»a kÂ¥òis ÃuÂæ£L eVmy»š vGÂdhš,,

�� =－��.�
�� eV

4. i`l;u[d; epwkhiyapd; tupirfis tptupf;f.
 n - Fiwe;j Mw;wy; tl;lg;ghij ; m - caH Mw;wy; tl;lg;ghij R - upl;gHf; khwpyp.

n m tupir ngaH
miy vz;

�
�
= � �

�� − �
�� = �

kpd;fhe;j gFjp

1 2,3,4… iykd;
� = �

�
�� −

�
��

Gw Cjh

2 3,4,5… ghkH
� = �

�
�� −

�
��

fz;ZW xsp

3 4,5,6… gh~d;
� = �

�
�� −

�
��

mfr;rptg;G

4 5,6,7… gpuhf;nfl;
� = �

�
�� −

�
��

mfr;rptg;G

5 6,7,8… /gz;l;
� = �

�
�� −

�
��

mfr;rptg;G

5. fjpupaf;f rpijT tpjpapid jUtpf;f.
 fjpupaf;f rpijT tpjp : xU Fwpg;gpl;l fzj;jpy;> XuyF Neuj;jpy; eilngWk; rpijTfspd;

vz;zpf;if> mf;fzj;jpy; cs;s mZf;fUf;fspd; vz;zpf;iff;F NeHj;jftpy; ,Uf;Fk;.

��
��

� � (my;yJ)
��
��

= −��

 bjhifæl,

��

� ��
��

= − �
�

�
����

�� �
��

= −��

 mL¡F F¿p£oš kh‰w »il¥gJ,
�
��

= �−��

� = �� �−��

 nkY« mQ¡fU¡fë‹ v©â¡if neu¤ij¥ bghU¤J mL¡F¡F¿ Kiw¥go Fiw»wJ.

mid¤J fÂça¡f mQ¡fU¡fS« Áijtila Koéyh fhy« MF«.
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 miu MÍ£fhy« :
 fÂça¡f jåk¤Âš, bjhl¡f¤Âš cŸs mQ¡fëš ghÂasÎ mQ¡fŸ Áijtila

vL¤J¡bfhŸS« fhy« miu MÍ£fhy« ( T½ ) vd¥gL«.

��
�
= �.����

�
6. mZf;fU ciy Ntiy nra;Ak; tpjj;ij tpsf;fTk

 mZf;fU ciy vd;gJ jw;rhHGila kw;Wk; fl;Lf;Fs; ,Uf;Fk; tifapy; mZf;fU gpsT
eilngWk; mikg;ghFk;.

 vupnghUs;: mZf;fU gpsTf;F cl;gLk; ; nghUs;

92U235> GSl;Nlhdpak;. ga‹gL»‹wd.

 jzpg;ghd;fs:; Ntf epa+l;uhd;fis FiwNtf－

epa+l;uhd;fshf khw;Wk; mikg;G. ePH> fdePH>

fpuhigl; ga‹gL»‹wd.

 fl;Lg;gLj;Jk; jz;Lfs;: mjpf epa+l;uhd;fs; fl;Lg;gLj;Jk; jz;Lfshy; cl;ftug;gl;L>

tpid eilngWk; tPjj;ij fl;Lg;gLj;jk; mikg;G fhlk; pak;> Nghuhd; ga‹gL»‹wd.

 FspHtpf;Fk; mikg;G: mZf;fU ciyapd; cs;sfj;jpy; cUthFk; ntg;gj;ij ePf;Fk;

mikg;G. ePH> fdePH >jput Nrhbak; ga‹gL»‹wd.

 jLg;G mikg;G: Ôik éisé¡F« fÂ®Å¢ÁèUªJ e«ik ghJfh¤J¡bfhŸs 2 - 2.5 m

jokDŸs f‰fhiuædhš Md RtuhdJ mQ¡fU ciyia¢ R‰¿ mik¡f¥gL»wJ.

7. vyf;l;uhdpd; kpd;D}l;lkjpg;igf; fz;lwpa cjTk; kpy;ypfd; vz;nza;j;Jsp Ma;tpid
tptupf;fTk;.

 jj;Jtk; : kpd;Gyj;ijj; jFe;j Kiwapy; khw;Wtjd; %yk; vz;nza;j;
Jspapd; ,af;fj;ijf; fl;Lg;gLj;jyhk;.

 mikg;G:

 ,U fpilj;js> tl;ltbt cNyhfj;jl;Lfs; rpwpa ,ilntspapy; gpupj;J
itf;fg;gl;Ls;sd. cNyhfj;jl;Lfs; fz;zhb RtHfs; nfhz;l fydhy; #og;gl;Ls;sd.

 Nky; jl;L A y; cs;s Jis topahf vz;nzahdJ Ez;njspg;ghd; %yk;
njspf;fg;gLfpwJ.

 Ez;Nzhf;fpapd; %yk; Jspfisj;njspthff; fhz KbAk;.

 ,j;jl;LfSf;fpilapy; caH kpd;dOj;jNtWghL mspf;fg;gLk;NghJ kpd;Gyk;
cUthfpwJ.



46

 vz;nza;j; Jspapd; Nky; nray;gLk; tpir

 fPo;Nehf;fpa GtpapHg;G tpir �� = �
�
π����

 kpd;Gyj;jpd;; tpir �� = q E

 Nky;Nehf;fpa kpjit tpir �� = �
�
π����

 ghfpay; tpir �� = ��η�

myF 10. vyf;l;uhdpay; kw;Wk; jfty; njhlHG mikg;Gfs;
2 மத்ணபபண கல்ாிகள :
1. kh#l;Ljy; vd;gjd; nghUs; vd;d?

 cs;shHe;j Fiwflj;jpfSld; khRfis NrHf;Fk; epfo;T kh#l;Ljy; vdg;gLk;.
2. rªÂ ä‹dG¤j« (m ) ä‹dG¤j mu© tiuaW.
 ,af;fkpy;yhg; gFjpapd; FWf;Nf cs;s kpd;dOj;j NtWghL kpd;dOj;j muz; vdg;gLk;.

 250C ntg;gepiyapy rpypf;fhd; kw;Wk; n[Hkhdpaj;jpd; ; kpd;dOj;j muzpd; kjpg;G
KiwNa 0.7 V kw;Wk; 0.3 V MFk;.

3. cs;;shh;e;j Fiwflj;jp vd;why; vd;d?
 khR¡fŸ fy¡fhj, öŒikahd ãiyæš cŸs Fiwfl¤Â cŸsh®ªj Fiwfl¤Â vd¥gL«.

4. P-N rªÂ ilnahL v‹whš v‹d? mj‹ F¿pL jUf.

 xU P - tif Fiwfl¤ÂÍ«, N – tifFiwfl¤ÂÍ« ÏizªJ cUth¡F« mik¥ò P-N
rªÂ ilnahL vd¥gL«.

5. ÂU¤Jjš v‹whš v‹d?
 khWÂir ä‹ndh£l¤ij ne® Âir ä‹ndh£lkhf kh‰W« brašKiw ÂU¤Jjš vd¥gL«.

6. brd® ilnahL v‹whš v‹d?
 brd® ilnahL v‹gJ mÂf msÎ khN£l¥g£L¥ Ã‹ndh¡F¢ rh®Ãš brašgL¤j¥gL«

Áè¡fh‹ ilnahL MF«.

7. xë cäœÎ ilnahL v‹whš v‹d? mj‹ F¿pL jUf.

 P-N rªÂ ilnahL xëcäG« ilnahL (LED) vd¥gL«.
 K‹ndh¡F rh®Ãš mik¡f¥g£L¡ f£òydhF« kw;Wk; f£òydhfj xëiacäG«.
 ÏÂšä‹dh‰wš xë M‰wyhf kh‰w¥gLtjhš, ÏJ ä‹ xë®Î vd¥gL«.

8. Nça ä‹fy« v‹whš v‹d?
 xë nthšlh éisédhš, xë M‰wiy neuoahf ä‹ndh£lkhfnth mšyJ ä‹dG¤j

ntWghlhfnth kh‰W« rhjd« Nça ä‹fy« mšyJ xë nthšlh ä‹fy« vd¥gL«.

GtpapHg;G tpirapd; fPo; kpd;Gyj;jpd;; fPo;

vz;nza;j; Jspapd; Muk; fhzy;: kpd;D}l;l kjpg;G fhzy;:

�� = ��＋ �� ��＋�� = ��
�
�
π�� � − � � = ��η� �� = �

�
π�� � − � �

� =
�

�(� − �)
�
�

�
� � = �

��
π�� � − � �

 vyf;l;uhdpd; kpd;D}l;l kjpg;G q = -1.6 x 10-19 C
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9. ouh‹Á°lç‹ btëpL ä‹bdÂ®¥ò tiuaW.
 mothŒ ä‹ndh£l« ( IB ) khwhj nghJ, V‰gh‹ - cäœ¥gh‹ ä‹dG¤j ntWgh£oš cŸs

khWgh£o‰F« ( ∆VCE ), V‰gh‹ ä‹ndh£l¤Âš V‰g£l khWgh£o‰F« ( ∆ IC )Ïilna cŸs

é»j« btëpL ä‹bdÂ®¥ò ( ro ) vd¥gL«.
 �� = �

�
���
�� ��

10. ouh‹Á°lç‹ cŸÇL ä‹bdÂ®¥ò tiuaW.
 V‰gh‹ - cäœ¥gh‹ ä‹dG¤j ntWghL ( VCE ) kh¿èahf cŸsnghJ, mothŒ -

cäœ¥gh‹ ä‹dG¤j ntWgh£oš cŸs khWgh£o‰F« (∆VBE), mothŒ ä‹ndh£l¤Âš

V‰g£l khWgh£o‰F« (∆IB)Ïilna cŸs é»j« cŸÇL ä‹bdÂ®¥ò ( ri ) vd¥gL«.
 �� = �

�
���
�� ���

11. bjhl®¢Áahd miyÎfS¡fhd¥ g®¡bfsr‹ ãgªjidfis¤ jUf.

 ä‹R‰W tiyia¢ R‰¿ f£l ntWghL 0 omšyJ 2π -‹ KG v© kl§fhf ÏU¡f

nt©L«. tiy bgU¡f« x‹whfÏU¡fnt©L« | Aβ | = 1
12. g©ng‰w« v‹whš v‹d?

 Fiwªj mÂ®bt© bfh©l iriffis Ú©l bjhiyÎ gu¥g mjid mÂf mÂ®bt©
bfh©lC®Â miyæ‹ (nuonah irif) ÛJ nk‰bghU¤j¥gL« ãfœÎ g©ng‰w« vd¥gL«.

13. Å¢R g©ng‰w« tiuaW.
 mo¡f‰iw irifæ‹fzneu Å¢Á‰F V‰gC®Â irifæ‹Å¢R kh‰w¥g£lhš, mJ Å¢R

g©ng‰w« vd¥gL«. Ï§FC®Â miyæ‹mÂ®bt©k‰W« f£l« khwhJ.
14. mÂ®bt© g©ng‰w« tiuaW.

 mo¡f‰iw irifæ‹fzneu Å¢Á‰F V‰gC®Â irifæ‹mÂ®bt©kh‰w¥g£lhš, mJ
mÂ®bt© g©ng‰w« vd¥gL«.

 Ï§FC®Âmiyæ‹Å¢R k‰W« f£l« khwhJ.
15. f£l g©ng‰w« tiuaW.

 mo¡f‰iw irifæ‹fzneu Å¢Á‰F V‰gC®Â irifæ‹ f£l« kh‰w¥g£lhš, mJ f£l
g©ng‰w« vd¥gL«.

 Ï§FC®Âmiyæ‹mÂ®bt©k‰W« Å¢R khwhJ.

16. mÂ®bt©g©ng‰w« (FM ), f£lg©ng‰w« (PM) x¥ÃLf.
 PM -miyahdJ FM-miyia¥ ngh‹wnjMF«.
 bghJthf FM-I él PM-Á¿a g£ilmfy¤ij¥ ga‹gL¤J»wJ.
 mjhtJ PM -ÏšmÂf jftiymD¥gyh«. vdnt bfhL¡f¥g£l g£ilmfy¤Â‰F PM

mÂf gu¥ò« ntf¤ij më¡»wJ.
17. jhÎ bjhiyÎ tiuaW.
 òé nk‰gu¥Ã‹ ÛJ, gu¥Ã k‰W« th‹miy V‰F« òŸëM»at‰¿¡FÏilna cŸsFW»a

bjhiyÎ jhÎ bjhiyÎ vd¥gL«.
18. jhÎ k©ly« tiuaW.

 jiu miy k‰W« th‹miyM»aÏu©Lä‹fhªj miyfë‹ V‰ò« Ïšyhj gFÂna jhÎ
k©ly« mšyJ jhÎ¥ gu¥ò vd¥gL«.

19. rh®ò gL¤Jjš v‹whš v‹d?
 òw M‰wiymë¤J ä‹}£l C®ÂfŸ ä‹dG¤j muiz K¿¡fÎ«, nkY«mit

F¿¥Ã£l xU ÂiræšÏa¡f¤ij nk‰bfhŸsÎ« brŒtJ rh®ò gL¤Jjš vd¥gL«.
 ÏJÏU tif¥gL«. mit,K‹ndh¡F¢ rh®ò, Ã‹ndh¡F¢ rh®ò

20. ouh‹Á°l® bgU¡» v‹whš v‹d?
 bgU¡f« v‹gJ irifæ‹ tèikia mjhtJ Å¢Áid mÂfç¡F« brašKiwahF«.

Ïjid brŒÍ« mik¥ò bgU¡» vd¥gL«.
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5 மத்ணபபண கல்ாிகள :
1. xU miu miyÂU¤Âæ‹ gl« tiuªJ mj‹ brašgh£il és¡Ff.

 Ï¢R‰¿š xU Ïw¡F ä‹kh‰¿, xU P-N rªÂ ilnahL k‰W« xU gSä‹jil (RL) cŸsd.
ÏÂš P-N rªÂ ilnahL ÂU¤Âahf brašgL«.

 cŸÇL irifæ‹ ne® miu miyæ‹ nghJ

 Kid B -ia bghU¤J Kid A -MdJ ne®KidMfmikÍ«.

 ilnahL K‹ndh¡F rh®Ãš mikªJ ä‹ndh£l¤ij fl¤J«.

 gS ä‹jil RLtêna ä‹ndh£l« ghŒtjhš btëpL ä‹dG¤j« (VO ) cUth»wJ.

 cŸÇL irifæ‹ vÂ® miu miyæ‹ nghJ

 Kid B -ia bghU¤J Kid A -MdJ vÂ® KidMfmikÍ«.

 ilnahL Ã‹ndh¡F rh®Ãš mikªJ ä‹ndh£l¤ij fl¤jhJ.

 gS ä‹jil RL têna v›éj ä‹ndh£lK« ghahjhš, btëpL ä‹dG¤j« (VO )

cUthtJ Ïšiy.

 miu miy ÂU¤Â¡F, η = 40.6 %
2. xU KG miyÂU¤Âæ‹ mik¥ò k‰W« brašgL« éj¤Âid és¡Ff.

 Ï¢R‰¿š xU ikarhé ä‹kh‰¿, Ïu©L P-N rªÂilnahLfŸ k‰W« xU gSä‹jil (RL )
cŸsd.

 ika KidahdJ, jiuÏiz¥ò (Rê ä‹dG¤jF¿¥ò òŸë ) brŒa¥g£LŸsJ.

cŸÇL irifæ‹ ne® miu miyæ‹
nghJ

cŸÇL irifæ‹ vÂ® miu miyæ‹
nghJ

Kid C -ia bghU¤J M - MdJ
ne®KidahfÎ«,

N -MdJ vÂ®KidahfÎ« mikÍ«.

Kid C -ia bghU¤J M - MdJ vÂ®
KidahfÎ«,

N -MdJ ne®KidahfÎ« mikÍ«.

ilnahL D1K‹ndh¡F rh®ÃY«
ilnahL D2 Ã‹ndh¡F rh®ÃY« mikÍ«.

ilnahL D1 Ã‹ndh¡F rh®ÃY«,
ilnahL D2 K‹ndh¡F rh®ÃY« mikÍ«.

ilnahL D1 MdJ ä‹ndh£l¤ij MD1ABC
ghij têna fl¤J»wJ.

ilnahL D2 MdJ
ä‹ndh£l¤ij ND2ABC ghij
têna fl¤J»wJ.

 KGmiy ÂU¤Â¡F η = 81.2 %

https://www.padasalai.net/
https://www.padasalai.net/


49

3. buhd;]p]l; H xU rhtpahf nray;gLtij tptup.
 buhd;]p]l; uhdJ njtpl;ba kw;Wk; ntl;L epiyapy; xU rpW fl;Lg;gLj;Jk; irif %yk;

vyfl;uhdpay; rhtpahf nray;gLfpwJ.

 ntspaPL kpd;dOj;jk; cs;sPL kpd;dOj;jj;jpw;F vjpuhf mikAk;. vdNt fzpdpapy; Gul;bahf
( NOT Gate ) gad;gLj;jg;gLfpwJ.

4. nrdhh; ilNahL xU kpd;dOj;j fl;Lg;gLj;jpahfr; nray;gLtij tptup..
 K¿Î gFÂæš brašgL« xU brdh® ilnahL ä‹dG¤j f£L¥gL¤Âahf brašgL»wJ.

 cŸÇL ä‹dG¤j« VimšyJ gS ä‹ndh£l« ILM»ait kh¿dhY«Tl khwhj btëpL
ä‹dG¤j¤ij ÏJ më¡»wJ.

 cŸÇL ä‹dG¤j« VZ − ¡FFiwthf khW« tiu, btëpL ä‹dG¤j« kh¿èahf ãiy
ãW¤j¥gL»wJ.

 ilnaho‹ FW¡nf VZ -I élmÂfkhf ä‹dG¤j« cUthF« nghJ, ilnahlhdJ
K¿Î¥ gFÂ¡FŸ EiHÍ«.

 ÏJ bjhl® ä‹jil RS têahf XusÎmÂfkhd ä‹ndh£l¤ij¡ fl¤J«. Ï§F RStêna
ghÍ« bkh¤j ä‹ndh£l«, I = IZ + IL

 Ï« bkh¤j ä‹ndh£lkhdJ, bgUk brdh® ä‹ndh£l¤ijél¡ Fiwthf¤jh‹ ÏU¡F«.
vdnt všyh ãiyfëY«�0 − ��MF«.Ï›thW btëpL ä‹dG¤j«
f£L¥ gL¤j¥gL»wJ.

5. ouh‹Á°l® miy Ïa‰¿ahf brašgLjiy gl¤Jl‹ és¡Ff.
 DCM‰wiy, Fiwªj mÂ®bt© (Hz)Kjšmjpf mÂ®bt© (MHz) tiu cŸs AC

M‰wyhf kh‰W« rhjd« miy Ïa‰¿ vd¥gL«.

cs;sPL kpd;dOj;jk; Vi

0 V 5 V
Vw;ghd; kpd;Ndhl;lk; Ic Rop mjpfupf;Fk;

FWf;Nf kpd;dOj;j NtWghL IcRc Rop mjpfupf;Fk;

ntspaPL kpd;dOj;jk; V0= Vcc - IcRc mjpfk; FiwT
gFjp ntl;Lg; gFjp njtpl;ba gFjp

buhd;]p]l; upd; nray;ghL jpwe;j rhtp (OFF) %ba rhtp (ON)
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 mik¥ò :miy Ïa‰¿¢ R‰¿š cŸs K¡»a gFÂfŸ
 bgU¡»¢ R‰W
 Ã‹}£l¢ R‰W
 bjh£o¢ R‰W

 ouh‹Á°l® bgU¡»¢ R‰W :
 ÏJ cŸÇL irifia bgU¡F»wJ.

 Ã‹}£l¢ R‰W :
 btëp£o‹ xU gFÂia cŸÇo‰F më¡F« R‰W Ã‹}£l¢ R‰W vd¥gL«.
 btëp£o‹ xU gFÂia¢ rkkhd f£l¤Âš cŸÇLl‹ Ã‹}£l« brŒÍ« nghJ cŸÇL

irifæ‹ v©kÂ¥ò mÂfç¡F«.
 ÏJnt bjhl®¢ÁahdmiyÎfS¡F¤ njitahd ãgªjidMF«

 bjh£o¢R‰W :
 LC - bjh£o¢r‰¿š xU ä‹ãiyk« k‰W« xU ä‹nj¡» g¡f

Ïiz¥Ãš cŸsJ.
 Ïjdhš F¿¥Ã£l mÂ®bt© bfh©l ä‹ miyÎfŸ njh‰Wé¡f¥gL»wJ.

 brašghL :
 LC -_y¤Â‹ _y« bjh£o¢R‰W¡F M‰wš më¡F« nghJ, ä‹ãiyk« k‰W«

ä‹nj¡»æš M‰wš mL¤jL¤J nrä¡f¥gL»wJ.

 Mdhš eilKiwæš V‰gL« M‰wš ÏH¥Ãdhš, miyÎfë‹ Å¢R gogoahf¡ FiwÍ«.
vdnt bjh£o¢R‰W jilÍW ä‹miyfis njh‰Wé¡»wJ.

 jila‰w ä‹ miyÎfis¤ njh‰Wé¡f btëp£L¢ R‰¿èUªJ cŸÇ£L¢ R‰W¡f
ne®Ã‹}£l« më¡f¥gL»wJ.

 cUthF« miyÎfë‹ mÂ®bt© � = �
�� ��

6. ouh‹Á°l® xU bgU¡»ahf¢ brašgLjiy gl¤Jl‹ és¡Ff.
 bgU¡f« v‹gJ, irifæ‹ tèikia (Å¢Áid) mÂfç¡F« brašKiwahF«.

 brašgL« ãiyæš cŸs ouh‹Á°luhdJ tY¡Fiwªjiriffis¥ bgU¡F« Âw‹
bfh©lJ.

 xU ãiy NPN - ouh‹Á°l® bghJ cäœ¥gh‹ bgU¡»¢ R‰W fh£l¥g£LŸsJ.

 ä‹nj¡» Ci MdJ AC ä‹dG¤j¤ij k£L« j‹ têna mDkÂ¡F«. ä‹nj¡» CEMdJ

bgU¡f¥g£l AC irif¡F Fiwªj ä‹kW¥ò ghijia më¡»wJ.

 ä‹nj¡» CC MdJ bgU¡»æ‹ xU ãiyia mL¤j ãiyÍl‹ Ãiz¡»wJ. cŸÇL

irifahdJ (VS)mothŒ-cäœ¥gh‹ rªÂ¡F¡ FW¡nf më¡f¥gL»wJ.

 btëpLirifahdJ (VO) V‰gh‹-cäœ¥gh‹ rªÂ¡F¡ FW¡nf bgw¥gL»wJ.

 V‰gh‹ ä‹ndh£l«, �� = β�� ∵ � = ��
��



51

�

 btëp£L¢ R‰W¡F »®~fh¥‹ ä‹dG¤j éÂæid ga‹gL¤j, ��� = ���－ ����

 bgU¡»æ‹ brašghL :

 cŸÇL irifæ‹ ne®miu miyæ‹ nghJ :
 cäœ¥gh‹-mothŒ¡F¡ FW¡nf K‹ndh¡F ä‹dG¤j« cŸÇL irifahšmÂfç¡F«.

Ïjdhš mothŒ ä‹ndh£l« (��)mÂfç¡F«.

 Ïjdhš V‰gh‹ ä‹ndh£l« (��)MdJ �−kl§FmÂfç¡F«.

 ÏJ �� -æ‹FW¡nf ä‹dG¤j Ïw¡f¤ij (����) mÂfç¤J v‰gh‹-cäœ¥gh‹

ä‹dG¤j ntWgh£il (��)Fiw¡F«.

 vdnt ne®kiw cŸÇL irif, btëp£oš bgU¡f¥g£l vÂ®kiw irifahf cUth»wJ.

 Ïjdhš btëp£L irif 180O ÂU¥g¥gL»wJ.

 cŸÇL irifæ‹ vÂ ®miu miyæ‹ nghJ :

 cäœ¥gh‹ -mothŒ¡F¡ FW¡nf K‹ndh¡F ä‹dG¤j« cŸÇL irifahšFiw¡»wJ.

 Ïjdhš mothŒ ä‹ndh£l« (��)Fiw»wJ.

 Ïjdhš V‰gh‹ ä‹ndh£l« (��)MdJ �−kl§FmÂfç¡F«.

 ÏJ �� -æ‹ FW¡nf ä‹dG¤j Ïw¡f¤ij (����) Fiw¤J v‰gh‹-cäœ¥gh‹ ä‹dG¤j

ntWgh£il (��)mÂfç¡F«.

 vdnt vÂ®kiw cŸÇL irif, btëp£oš bgU¡f¥g£l ne®kiw irifahf cUth»wJ

 Ï›thW cŸÇL irifæ‹ vÂ® miu¢R‰¿‹ nghJ« 180O f£l ntWghL

cUth¡f¥gL»wJ.

7. Okh®f‹ nj‰w§fis T¿ ãUÎf.
 Kjy; Njw;wk; : ,U cs;sPLfspd; $Ljypd; epug;gpahdJ mtw;wpd; epug;gpfspd;

ngUf;fw;gyDf;Fr; rkkhFk;. mjhtJ � + �� ������ = ��.��

 ,uz;lhtJ Njw;wk; : ,U cs;sPLfspd; ngUf;fw;gydpd; epug;gpahdJ mjd; epug;gpfspd;

$LjYf;Fr; rkkhFk;. mjhtJ � . �� ���� = �� + ��
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8. jftš bjhl®ò mik¥Ã‹mo¥gilCW¥òfis¤ njitahd f£l¥gl¤Jl‹étç.
 xUClf¤Â‹ têna xè, ciu, gl§fŸ mšyJ juit¥ Ú©löu« gu¥òjny jftš bjhl®ò

vd¥gL«.

1. cŸÇLM‰wš kh‰¿ :
 ÏJ xè, Ïir, gl§fŸmšyJ fâåjuÎfismj‰Fça ä‹iriffshf kh‰W«.

2. gu¥Ã :
 ÏJM‰wš kh‰¿æèUªJ tU« ä‹irifia jftš bjhl®ò tê¤jl¤Â‰F

më¡»wJ.
 ÏJ xègu¥ò ãiya¤Âš mikªJŸsJ.
 ÏJ bgU¡»,miyæa‰¿, g©ng‰¿, kw;Wk; Âw‹ bgU¡» , gu¥Ãæš cŸs gFÂfshF«.

3. gu¥ò« é©ziy¡f«Ã :
 ÏJ nuonah irifia btëæšmid¤JÂirfëY« gu¥ò»wJ

 Ïitä‹fhªj miy toéš, xëæ‹Âirntf¤Âš (3 x 108 m s−1) brš»wJ.

4. jftš bjhl®ò tê¤jl« :
 ÏJ gu¥Ãæš ÏUªJ V‰Ã¡FFiwªj Ïiu¢ršmšyJFiyÎl‹ä‹iriffis

gu¥òtj‰F cjÎ»wJ.
 ÏJÏUtif¥gL«. mitfŸ,

 f«Ã tê jftš bjhl®ò
 f«Ãæšyh jftš bjhl®ò

5. V‰Ã :
 btëæš gu¥g¥g£l iriffŸ xU V‰F« é©ziy¡f«Ãahš V‰f¥g£L,

nuonahmÂ®bt©iriffshf kh‰w¥g£L, V‰Ã¡Fmë¡f¥gL»wJ.

 V‰ÃæšcŸs gFÂfŸ,

 g©Ãw¡» :
 ÏJ g©ng‰w¥g£l miyæèUªJmo¡f‰iw irifia Ãç¤bjL¡f ga‹gL»wJ.

 bgU¡» :
 gF¡f¥g£l irifæ‹tèikiamÂfç¡f mJ bgU¡f¥gL»wJ.

6. btëpLM‰wš kh‰¿ :
 ÏJ ä‹irifia Û©L« mj‹ bjhl¡f totkhd xè, Ïir, gl§fŸ k‰W« juÎ

M»adthf kh‰W»wJ.
 ( v.fh. ) xè¥gh‹fŸ, gl¡FHhŒfŸ, fâå¤Âiu
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myF 11 ,aw;gpaypd; mz;ikf;fhy tsHr;rpfs;
2 மத்ணபபண கல்ாிகள:
1. NuhNghf;fs; cUthf;f Vd; v/F gad;gLj;jg;gLfpwJ?

 nuhngh¡fŸ cUth¡f bghJthf mYäåa« k‰w« v~F M»a cnyhf§fŸ
ga‹gL¤j¥gL«.

 ÏÂšmYäåa« xU bk‹ikahd cnyhf«. khwhf v~FMdJ gy kl§F tèikahdJ.
2. ,aw;ifapy; cs;s ehNdh nghUl;fSf;F vLj;Jf;fhlL; fs; jUf.

 XçiH k‰W« <çiH DNA
 Ïit Vw¤jhH 3 nmmfy« bfh©lit.
 kh®~ngh g£lh« ó¢RfŸ :
 Ï¥ó¢Áæ‹Ïw¡ifæš cŸs brÂšfŸ ehndh mik¥ig¡ bfh©LŸsd.

3. fUe;Jisfs; gw;wp Fwpg;G tiuf.
 é©Û‹fë‹ ÏWÂ ãiyna fUªJisfŸ vd¥gL«.
 fUªJisfë‹ ãiwahdNçaå‹ãiwia¥ nghš 20 kl§»èUªJ 1 äšèa‹ kl§F tiu

cŸsJ.
 òfœbg‰w Ïa‰Ãayhs® °Og‹Ah»§ fUªJisfŸJiwæšMŒÎ brŒjt®.

4. <®¥ò miyfŸ v‹whš v‹d?
 btë - fhy¤Â‹ tisgu¥Ãš cŸs khWghLfŸ <®¥ò miyfŸ vd¥gL«. ÏJ xëæ‹

ntf¤Âš gaz« brŒ»wJ.
 vªj xUKL¡f¥g£l ä‹JfS«ä‹fhªj miyia btëæLtJ nghš, vªj xU

KL¡f¥g£l ãiwÍ« <®¥ò miyfis btëæL«.
 <u¥ò miyfë‹tèikahd_y« fUªJisfŸMF«.

5. kUj;Jt¤ ;Jiwfspy; ehNdh nghUs;fspd; gad;ghLfis tpsf;Ff.

 kUj;Jt tpiuTr; Nrhjid.
 nraw;if cWg;Gfs; nghUj;Jjy;.
 Gw;WNeha; rpfpr;ir nghUs;fs;.

6. vªÂuåaš (Robotics ) v‹whš v‹d?
 vªÂuåaš v‹gJ ÏaªÂu¥ bgh¿æaš, ä‹dQ¥ bgh¿æaš, fâå bgh¿æaš k‰W«

m¿éašM»at‰¿‹ xU§»izªj f‰wš ÃçÎMF«.
7. ehNdh gad;gLj;Jtjhy; rhj;jpakhd jPa tpisTfs; ahit? Vd;?

 ehndhJfŸfŸ ònuh£O‹ ngh‹wcæç_y¡TWfS¡F rkkhd gçkhz§fis¡
bfh©LŸsd.

 cæ®thœmik¥òfSl‹ V‰gL«ÏiléidiaÍ« ehndhJfŸfë‹ gçkhz§fŸ
ghÂ¡»‹wd.

 ehndh JfŸfŸ brš r›ÎfisÍ« fl¡F«. cŸëG¡f¥g£l ehndh JfŸfŸÏu¤j¤ij
milaÏaY«. nkY« Ïit <uš, Ïja« mšyJÏu¤j bršfŸM»at‰iwmilÍ« thŒ¥ò
cŸsJ.

8. nuhngh¡fë‹K¡»a ghf§fë‹ brašghLfisétç.
 nuhngh¡fŸ_‹WK¡»a ghf§fshšMdJ. Mit

(1) f£L¥gh£lhs® (2) ÏaªÂuéaš ghf§fŸ (3) cz®éfŸ
1. f£L¥gh£lhs® :

 ÏJ nuhnghé‹_is vd¥gL«.
 ÏJ fâåãuèdhš Ïa§F»wJ.
 ÏJ gâia¢ brŒtj‰fhfÏa§F« ghf§fS¡F f£lisfis tH§F»wJ.

2. ÏaªÂuéaš ghf§fŸ :
 nkh£lh®fŸ, Ã°l‹fŸ, Ão¥gh‹fŸ, r¡fu§fŸ k‰W« »a®fŸM»ait nuhnghit Ïa§f,

Ão¡f, ÂU«g k‰W«ö¡f¢ brŒ»‹wd.

3. cz®éfŸ :
 nuhngh£o‹ R‰W¥òw¤ij¥ g‰¿ nuhnghél«TwÏJ ga‹gL»wJ..
 nkY« R‰Wòw¤Âš cŸs bghUŸfë‹ msÎfŸ k‰W« tot§fisÍ« bghUŸfëilna

cŸs bjhiyÎ k‰W« ÂirfisÍ«Tl f©l¿a cjÎ»wJ.
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 ச்ை மிக்ய மன் மத்ணபபண கல்ாிகள: NtWghLfs; rhHe;j கல்ாிகள

1. $Y}k; tpir kw;Wk; <Hg;gpay; tpir NtWgLj;Jf.
Tÿ« éir <®¥Ãašéir

 ÏU ä‹}£l§fS¡F Ïilna
brašgL«

 ÏJ ÏU ãiwfS¡FÏilna
brašgL«.

 ftU« k‰W«éy¡Féirahf ÏU¡F«  ftU« éirahf k£Lnk ÏU¡F«
 Ïj‹ kÂ¥ò äf äf mÂf«MF«  kÂ¥ò äfÎ« FiwÎMF«.
 Clf¤Â‹ j‹ikia¢ rh®ªjJ  Clf¤Â‹ j‹ikia rh®ªjjšy

2. ,Og;G jpirNtfk; kw;Wk; ,af;fvz; NtWgLj;Jf.

ÏG¥ò Âirntf« Ïa¡f v©

 òw ä‹òy¤jhš f£Lwh vy¡£uh‹fŸ
bgW« ruhrç Âirntf«

 XuyFä‹òy¤jhš f£Lwh
vy¡£uh‹fŸ bgW« ÏG¥ò
Âirntf«

 Ïj‹ S.ImyFms -1  Ïj‹ S.ImyF m2 V-1s -1

2. kpd;dhw;wy; kw;Wk; kpd;jpwd; vd;why; vd;d?

4. bk‹ ~bg®nuh fhªj¥bghU£fS¡F«, t‹ ~bg®nuh fhªj¥bghU£fs¡F« cŸs
ntWghLfis¤ jUf.

5. FWf;fPl;L tpisT kw;Wk; tpspk;G tpisT - NtWghLj;Jf.

FW¡Ñ£L éisÎ éë«ò éisÎ

 Ïu©L xë miyfŸ x‹w‹ ÛJ
k‰bwh‹W nk‰bghUªJ»‹wd

 jilæ‹ éë«Ãš xë miyfŸ
tisªJ brš»‹wd

 Ïu©L bt›ntW Xçaš _y§fëèUªJ
tU« miyKf¥òfŸ nk‰bghUªJ»‹wd

 Xnu miyKf¥Ãš cŸs gšntW
òŸëfëèUªJ tU« miyKf¥òfŸ
nk‰bghUªJ»‹wd

 xë¥g£ilfS¡F Ïilna cŸs
bjhiyÎ rk«

 rkk‰w Ïilbtëfëš xë¥g£ilfŸ
njh‹W»‹wd

 xë¥g£ilfë‹ v©â¡if mÂf«.  xë¥g£ilfë‹ v©â¡if FiwÎ
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6. g;nudy; tpspk;G tpisT – g;uhNdh/gH tpspk;G tpisT - NtWghLj;Jf.
g;nudy; tpspk;G tpisT g;uhNdh/gH tpspk;G tpisT

 Nfhsf (m) cUis tbt miyKfg;G
tpspk;G tpistpw;F cl;gLfpwJ.

 Rkjs miyKfg;G tpspk;G
tpistpw;F cl;LfpwJ.

 xsp miyfis nfhLf;Fk ;xsp%yk;
tuk;gpw;Fl;gl;l njhiytpy; ,Uf;Fk;.

 xsp miyfis nfhLf;Fk; xsp%yk;
<wpy;yhj; njhiytpy; ,Uf;Fk;.

 Ftpnyd;]; gad;gLj;jg;gltpy;iy.  Ftpnyd;];fs; gad;gLj;jg;gLfpd;wd.

 cw;W Nehf;fy; fbdk;.  cw;W Nehf;fy; vspJ.

7.

8. cs;shh;e;j kw;Wk; Gwtpayhd Fiwflj;jpfis NtWgLj;Jf.

10. nfhilahsp khR kw;Wk; Vw;ghd; khR NtWgLj;Jf.

11. rhpT KwpT, nrdhH KwpT NtWgLj;Jf.

nfhilahsp khR Vw;ghd; khR

 5 ,izjpwd; nfhz;l khR mZf;fs
( njhFjp - V )

 3 ,izjpwd; nfhz;l khR
mZf;fs ( njhFjp - III )

 khR mZf;fs; flj;J gl;ilf;F
XH vyf;l;uhid mspf;Fk;.

 khRmZf;fs; mUfpy; cs;s
mZf;fsplkpUe;J vyf;l;uhid Vw;Fk;.

 v.fh: gh];gu]; (P) ;> MHrdpf; (As);>
Mz;bkdp (Sb).

 v.fh: Nghuhd; (B);> mYkpdpak; (Al),
Nfypak; (Ga).

rçÎ K¿Î brd® K¿Î
 ÏJ äf Fiwªj msÎ khN£l¥g£l P-N

rªÂæš eilbgW«.
 ÏJ äf mÂf msÎ khN£l¥g£l P-N

rªÂæš eilbgW«.

 Ïj‹ Ïa¡fäšyh gFÂæ‹ jok‹ äf¡
mÂf«.

 Ïj‹ Ïa¡fäšyh gFÂæ‹ jok‹
äf¡FiwÎ.

 Ïit Ïa¡fäšyh gFÂæš cŸs
Fiwfl¤ÂmQ¡fSl‹ nkhÂ
rf¥Ãiz¥ig K¿¤J vy¡£uh‹-
ä‹Jis n#hoia cUth¡F»wJ. ÏJnt
rçÎ K¿Î vd¥gL«.

 Ï›Îa® ä‹òy¤jhš, gof¤Â‹
rf¥Ãiz¥òK¿¡f¥g£L.
vy¡£uh‹- ä‹Jis n#ho
cUth»wJ. ÏJnt brd® K¿Î
vd¥gL«.
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 gad;ghLfs; rhHe;j கல்ாிகள

1. kpd;Njf;fpapd; gad;fis; tpsf;Ff.
 Gifg;glk; vLf;Fk; NghJ njwpg;nghspia Vw;gLj;j njwpg;G kpd;Njf;fpfs; gad;gLfpwJ.

 ,ja epWj;jk; Vw;gLk; NghJ> ,jaj;ij ,ay;G epiyf;F nfhz;L tu gad;gLk;

,ja cjwy; ePf;fp vd;w fUtpapy; kpd;Njf;fp gad;gLj;jg;gLfpwJ.
 jhdpaq;fp ve;jpuq;fspy;> vupa+l;Lk; mikg;Gfspy; jPg;nghwp cUthtij

jtpHf;f kpd;Njf;fpfs; gad;gLfpwJ.
 kpd;toq;fpfspy; kpd;jpwd; Vw;w ,wf;fj;ij Fiwg;gjw;Fk;> kpd;jpwd; mDg;gPl;by;

mjd; gaDW jpwid mjpfupf;fr; nra;aTk; kpd;Njf;fpfs; gad;gLfpd;wd.

2. rPngf; tpistpd; gad;ghLfs; ahit?
 kpd;cw;gj;jp epiyaqf; spy; tPzhFk; ntg;gMw;wiy kpd;dhw;wyhf khw;Wk;

ntg;gkpd;dpaw;wpfspy; gad;gLj;jg;gLfpwJ.
 jhdpaq;fp thfdq;fspy; vupnghUspd; gaDWjpwid mjpfupf;f gad;gLk; jhdpaq;fp

ntg;gkpd;dpaw;wpfspy; gad;gLj;jg;gLfpwJ.
 ntg;gkpd;dpul;il kw;Wk; ntg;gkpd;dpul;il mLf;Ffspy; gad;gLj;jg;gLk;

nghUl;fSf;fpilNa cs;s ntg;gepiy NtWghl;il mstplgad;gLfpwJ.

3. gpd;tUtdtw;wpd; VNjDk; ,uz;L gad;ghLfis $Wf.
(1) mfr;rptg;Gf; fjpHfs; (2 ) ikf;Nuhmiyfs; (3) GwCjhf; fjpHfs;

1. mfr;rptg;Gf; fjpHfs;:
 ,J nraw;iff; Nfhs;fSf;F kpd;dhw;wiy toq;FfpwJ.
 ePH ePf;fg;gl;l cyH goq;fis jahupf;fg; gad;gLfpwJ.

2. ikf;Nuh miyfs;:
 ikf;Nuhmiy rikaw;fydpy; gad;gLfpwJ.
 nraw;iff;Nfhs; topNaahd ePz;l J}u fk;gpapy;yh nra;jpj;njhlHgpw;F gad;gLfpwJ.

3. GwCjhf; fjpHfs;:

 %yf;$W mikg;ig Muhag; gad;gLfpwJ.

 ghf;BuPahf;fis mopf;fTk;> mWitrpfpr;ir fUtpfspypUe;J Neha; fpUkpfis ePf;fTk;
gad;gLfpwJ.

4. Nghyhuha;bd; gad;fisj; jUf.

 Kg;ghpkhz jpiug;gl fhlr; pfis (`hNyhfpuhgp) cUthf;fg; gad;gLfpwJ.
 ntapy; fhg;G fzz; hbahfg; gad;gLfpwJ.
 ,ij gad;gLj;jp miwapd; cs;Ns tUk; xspapd; nrwpit fl;Lg;gLj;jyhk;.
 gioa vz;nza; Xtpaq;fspd; epwq;fis NtWgLj;jp mwpag; gad;gLfpwJ.
 LCD --y; gad;gLk; jstpisT mile;j xspia cUthf;fg; gad;gLfpwJ.

5. xspkpd;fyj;jpd; gad;ghLfis vOJf.
 kpd;,af;fpfs; kw;Wk; kpd;czHtpfshfg; gad;gLj;jg;gLfpd;wd
 ,Us; Neuj;jpy; jhdhf xspUk; kpd;tpsf;Ffspy; gad;gLfpd;wd.
 njUtpsf;Ffs; jhdhf xspuTk;> mizaTk; nra;ag; gad;gLfpd;wd
 jpiuglq;fspy; xypapidj; jpUk;gg; ngWtjw;F gad;gLfpd;wd.
 Xl;lg;ge;jaqf; spy;> jlfs tPuHfspd; Ntfj;ij mstpLk; fbfhuq;fspy; gad;gLfpd;wd.
 Gifg;glj;Jiwapy;> xspr;nrwpit fzf;fplg; gad;gLfpd;wd.

6. X-fjpHfspd; gad;ghLfis tptup..

 vYk;G KwpT> clypd; cs;Ns cs;s me;epa nghUs;fs; Mfpatw;iwf; fzl; wpag;
gad;gLfpwJ.

 Gw;WNeha;f; fl;bfis Fzkhf;Ftjw;F gad;gLfpd;wd.
 gw;w itf;fg;gl;l ,izg;Gfspy; cs;s tpupry;fs; kw;Wk; nld;dp]; ge;Jfs;

Mfpatw;iw Nrhjid nra;ag; gad;gLfpd;wd.
 jilnra;ag;gl;l nghUs;fisf; fzL; gpbg;gjw;Fk; gad;gLfpd;wd.
 gbfg; nghUs;fspd; fl;likg;ig mwptjw;F gad;gLfpd;wd.
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7. brd® ilnaho‹ ga‹gLfŸ ahit?
 ä‹dG¤j f£LgL¤Âahf

 ä‹dG¤j§fŸ mséL« fUéahf

 rh®ò gL¤J« ä‹R‰W tiyfëš, F¿¥ò ä‹dG¤j¤ij më¡f

 vÂ®ghuhj éjkhf më¡f¥gL« mÂfgoahd ä‹dG¤j§fshš, fUéfŸ gGjilahkš

ÏU¡f.

8. Xë cäœÎ ilnaho‹ ga‹ghLfŸ ahit?

 fUéfëš K‹g¡f gyifæš R£L és¡fhf ga‹gL»wJ.

 VG cW¥ò fh£Á Âiuahf ga‹gL»wJ.

 ngh¡Ftu¤J irif és¡FfŸ, mtru fhy C®Âfë‹ és¡FfŸ ngh‹wt‰¿š

ga‹gL»wJ.

 bjhiyfh£Á, miw Fë%£o M»at‰¿‹ bjhiy Ïa¡»¡ fUéahf¥ ga‹gL»wJ.

9. xë ilnaho‹ ga‹ghLfŸ ahit?

 v¢rç¡if kâmik¥ò

 »il¤js Ïa¡f¤ÂYŸs Ïa§F g£ilæš v©â¡if¡ fUéahf

 xë fl¤ÂfŸ

 FWªjfL Ïa¡»fŸ, òif f©Lz®éfŸ

 kU¤Jt Jiwæš, X - fÂ®fŸ _y« clš cW¥òfis¡ f©Lz®ªJ fâå_y«

tiuglkhf më¤jš.

10. Nça ä‹fy¤Â‹ ga‹ghLfŸ ahit?

 fâ¥gh‹fŸ, fofhu§fŸ, bgh«ikfŸ M»at‰¿š ga‹gL¤j¥gL»‹wd. efU«

ä‹tH§»fëš ga‹gL»wJ.

 bra‰if nfhŸ k‰W« é©btë ga‹ghLfëš ga‹gL»wJ.

 Nça gyiffŸ ä‹ndh£l¤ij cUth¡f ga‹gL»‹wd.

11. nulh® g‰¿ és¡f« jUf. mj‹ ga‹ghLfŸ ahit?

 nulh® (RADAR) v‹gJ RAdio Detection And Ranging v‹w brh‰bwhlç‹ RU¡fkhF«.

ÏJ jftš bjhl®ò mik¥òfë‹ ga‹ghLfëš K¡»akhd x‹whF«.

 ÏJ th}®Â, f¥gšfŸ, é©fy‹M»a bjhiyöu¥ bghU£fis

m¿tj‰F¥ ga‹gL»wJ.

 ÏuhQt¤ÂšÏy¡Ffis Ïl« fhzÎ«, f©l¿aÎ« ga‹gL»‹wd.

 thåiy f©fhâ¥Ãš ga‹gL»wJ.

 mtrufhyNœãiyfëš, k¡fis Û£F« gâæšcjÎ»wJ.

12. nraw;iff;Nfhspd gad;ghLfis vOJf.

 thåiy bra‰ifnfhŸfŸ :

 Ïit òéæ‹thåiy k‰W« j£g bt¥gãiyia¡ f©fhâ¡f¥ ga‹gL»‹wd.

 nkf§fë‹ ãiwia ms¥gj‹_y« kiH, mghafukhdNwhtë k‰W« òašfŸM»at‰iw

K‹fâ¥ò brŒtj‰F Ïªj bra‰if¡ nfhŸfŸ ga‹gL»‹wd.

 jftš bjhl®ò bra‰if¡ nfhŸfŸ :

 Ïit bjhiyfh£Á, thbdhè, Ïiza¢iriffŸM»at‰iw gu¥òtj‰F¥ ga‹gL»‹wd.

 têel¤J« bra‰if¡ nfhŸfŸ :

 f¥gšfŸ, ékhd§fŸ mšyJ ntW vªj bghUë‹ òérh® mikél¤ij f©l¿Í«

gâfëšÏit <LgL»‹wd.
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 gz;Gfs; rhHe;j கல்ாிகள

1. ä‹òy¡ nfhLfë‹ g©òfŸ jUf?
 Ïit ne®ä‹JfŸfëš bjhl§» vÂ®ä‹JfëšmšyJ Koéyh¤bjhiyéš

KotilÍ«.
 ä‹òy¡ nfh£o‰F xU òŸëæš tiua¥gL« bjhLnfh£o‹ Âiræš m¥òŸëæ‹ ä‹òy

bt¡l® mikÍ«.
 ä‹òy¤Â‹ br¿Î mÂfkhf gFÂæš ä‹òy¡ nfhLfŸ beU¡fkhfÎ«,br¿Î

FiwªjgFÂæš ä‹òy¡ nfhLfŸ Ïilbtëé£L« fhz¥gL«.
 ÏU ä‹òy¡ nfhLfŸ xUnghJ« x‹iw x‹W bt£o¡bfhŸtÂšiy.
 xU ne®ä‹JfëèUªJ btë¢bršY«mšyJ vÂ® ä‹ Jfëš KotilÍ« ä‹òy¡

nfhLfë‹ v©â¡ifahdJmªj ä‹Jfë‹ä‹}£l kÂ¥Ã‰F ne®jféšÏU¡F«.

2. lah, ghuh k‰W« ~bg®nuh fhªj¥bghU£fë‹ g©òfŸ ahit?

fhªj¥ bghU£fë‹
g©òfŸ

lah ghuh ~bg ®nuh

fhªe V‰ò¤Âw‹
(��)

(�� = −��) �� = +�� [Fiwªj] �� = +�� [ca®ªj]

x¥òik fhªj
c£òFÂw‹(��)

(�� < 1) (�� > 1) (�� >> 1)

fhªe V‰ò¤Âw‹
(��) bt¥gãiyæš

(��) bt¥gãiyia
rh®ªjjšy

(��) bt¥gãiy¡F
vÂ®jfthF«

(��) bt¥gãiy¡F
vÂ®jfthF«.

(v.fh) Ã°ä¤, jhäu«,
j©Ù®

mYäåa«,
Ãsh£od«, Fnuhäa«

ÏU«ò, ã¡fš, nfhghš£

3. kpd;fhe;j miyfspd; gz;Gfis vOJf.
 KLf;fptpf;fg;gl;l kpd;JfspypUe;J kpd;fhe;jmiyfs; cUthf;fg;gLfpd;wd.

 kpd;fhe;j miyfs; guTtjw;F ve;j ClfKk; Njitapy;iy.

 kpd;fhe;j miyfs; fhw;W my;yJ ntw;wplj;jpy; xspapd; Ntfj;jpy; nry;fpwJ.

 kpd;fhe;j miyfs; kpd;Gyj;jhYk;> fhe;jg;Gyj;jhYk; tpyfyilahJ.

 kpd;fhe;j miyfs; FWf;fPl;L tpisT> tpspk;G tpisT kw;Wk; js tpisTfis
Vw;gLj;Jk;.

 kpd;fhe;j miyfs; Mw;wy;> NeHNfhl;L ce;jk; kw;Wk; Nfhzce;jj;ijAk; Rke;J
nry;fpwJ.

4. Nfj;NjhL fjpHfspd; gz;Gfis vOJf.
 Mw;wy; kw;Wk; ce;jj;ijg; ngw;Ws;sd.
 mit NeHf;Nfhlb; y; nry;fpd;wd.
 kpd; kw;Wk; fhe;jg;Gyq;fshy; mit tpyf;fk; milfpd;wd.
 Gifg;glj; jfl;il ghjpf;fpd;wd.
 xspHjiy Vw;gLj;Jfpd;wd.
 thAf;fis madpahf;fk; nra;fpd;wd.
 nghUs;fspd; kPJ tPOk;NghJ> ntg;gk; cUthfpd;wJ.

5. epa+l;upNdhtpd; gz;Gfis vOJf.
 mjd; kpd;D}l;lk; Rop MFk;.
 mJ vjpHepa+l;upNdh vd;w vjpHj;Jfisg; ngw;Ws;sJ.
 kpfr;rpwpa epiwia epa+l;upNdh ngw;Ws;sJ.
 gUg;nghUSld; epa+l;upNdh kpfkpff;Fiwe;j msNt ,iltpid GupfpwJ.

6. mZf;fU tpir gz;Gfis vOJf.

 Ïj‹ beL¡f« äf¡ FiwÎ. xU Áy bg®ä bjhiyÎ brašgL«.
 kpf typikahd tpir.
 mZf;fU tpir xU ftHr;rp tpirahFk;.

 (n-n), (p-p), (p-n) ,tw;wpwF; ,ilNa mt;tpir rktypikAld; nray;gLfpwJ.
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7. epa+l;uhd;fspd; gz;Gfis vOJf.

 mZf;fUtpDs; epa+l;uhd;fs; epiyj;jd;ikAld; ,Uf;fpd;wd.

 ntspNa mit epiyj;jd;ikaw;W cs;sd. ( T½ = 13 epkplq;fs; )

 kpd;D}l;l kw;w Jfs;
 mjpf CLUT jpwd; nfhz;lJ.
 Fiw ntf ãô£uh‹fŸ ( 0Kjš 1000eV )
 ntf ãô£uh‹fŸ ( 0.5 MevKjš 10 MeV )
 Rkh® 0.025 eVmséyhd ãô£uh‹fŸ bt¥g ãô£uh‹fŸ vd¥gL«.

 tpjpfs; rhHe;j கல்ாிகள

1. fpHf;fh/g; tpjpfis $wp tpsf;Ff.

 fpHf;fh/g; Kjy; tpjpia (kpd;Ndhll; tpjp my;yJ re;jp tpjp)

 ve;j xU re;jpapYk; re;jpf;fpd;w kpd;Ndhll; q;fspd; Fwpapay; $l;Lj;njhif RopahFk; ( Σ� = 0 )

 ,J kpd;D}l;lq;fspd; moptpd;ik tpjpapd; mbg;gilapy; mikfpwJ.

 fpHf;fh/g; ,uzl; hk; tpjpia (kpd;dOj;j NtWghlL; tpj)

 ve;jnthU %ba 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;Ftpirfspd

Fwpapay; $l;Lj;njhiff;Fr; rkk.; [ Σ �� = Σ ].
 ,J jdpj;j mikg;gpd; Mw;wy; khwh tpjpg;gb mikfpwJ.

2. gNahl; - rhtHl; tpjpia $wp tpsf;Ff.
 �� ∝ I
 �� ∝ ��
 �� ∝ sin�
 �� ∝

�
� �

 �� ∝ � �� ��� ɵ
�� (m) �� = ��

��
� �� ��� ɵ

��

 ntf;lH tbtpy;>

 ������� = ��
��

� ������ � ��
��

3. ä‹fhªj ö©lš ãfœÎ¡fhd ghunl Kjš k‰W« Ïuzlh« éÂfis T¿ és¡Ff.
 ghunl Kjš éÂ :

 xU _oa R‰Wl‹ bjhl®òila fhªj¥gha« khW« nghbjšyh« R‰¿š xU ä‹å¡F
éir ö©l¥gL»wJ.

 ghunl Ïu©lh« éÂ :

 xU _oa R‰¿š ö©l¥g£l ä‹åa¡F éiræ‹ v©kÂ¥ò, fhy¤ij¥ bghW¤J R‰Wl‹
bjhl®òila fhªj¥gha« khW« Åj¤Â‰F rkkhF«.

Ɛ = ���
��

4. G&];lh; tpjpiaf; $wp epWTf.

 ip + 90o + rp = 180o (m) � = ���− ��

 � = ��� ��
��� ��

 � = ��� ��
��� ���− ��

= ��� ��

��� ��
= ��� ��

 � = ��� ��
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5. khy]; tpjpiaf; $Wf.

 Io nrwpT nfhz;l KOtJk; jstpisT mile;j xsp> jstpisT Ma;tpy; tpOe;J

I nrwpT nfhz;l xspahf jstpisT Ma;tpypUe;J ntspNaWk; NghJ> mjd; nrwpT
jstpisT Mf;fp kw;Wk; jstpisT Ma;tpd; guT jsq;fSf;F ,ilNa cs;s
Nfhzj;jpd; nfhird; kjpg;gpd; ,Ukbf;F Neh; tpfpj;jpy; ,Uf;Fk;.

 I = Io cos2θ
6. Xspkpd; tpisT tpjpfis tupirg;gLj;Jf.
 nfhLf;fg;gLk; gLfjpH mjpHntzZ; f;F> ckpog;gLk; Xspvyf;l;uhd;fspd;

vzz; pf;if MdJ gLfjpupd; nrwptpw;F NeHjftpy; mikAk;.
 Xspvyf;l;uhd;fspd; ngUk ,af;f Mw;wy;> gLfjpupd; Xspr;nrwpitg; nghUj;J mikahJ.

 Xsp vyf;l;uhd;fspd; ngUk ,af;f Mw;wy; gLfjpupd; mjpHntz;zpw;F NeHjftpy; mikAk;.

 nfhLf;fg;gLk; cNyhfg;gug;gpw;F> gLfjpupd; mjpHntz; XU Fwpg;gpl;l rpWk mjpH-
ntzi; z tpl mjpfkhf ,Ue;jhy; kl;LNk Xspvyf;l;uhd; ckpo;T Vw;gLk;. ,e;j rpWk
mjpHntz; gad;njhlf;f mjpHntz; vdg;gLk;.

 cNyhfj;jpd; kPJ Xsp gLtjw;Fk;> Xsp vyf;l;uhd;fs; ckpog;gLtjw;Fk; ,ilNa
fhyjhkjk; ,Uf;fhJ.

 rpwg;gpay;;Gfs; rhHe;j T pd hf;fs;:

1. yhu©° fhªj éiræ‹ rpwg;gpay;;Gfs; ahit?
 F = Bqv sinθ
 F ∝ B
 F ∝ q
 F ∝ v
 ä‹JfŸ q -‹ Âirnt« � −MdJ fhªj¥òy« �- æ‹ Âiræš ÏUªjhš � RêahF«.

bt¡l® toéš ������� = � ���� � ����

2. /Nghl;lhdpd; rpwg;gpay;Gfis vOJf.
 xt;nthU /Nghl;lhdpd; Mw;wy; � = � �.
 /Nghl;lhdpd; Mw;wy; fjpHtPr;rpd; mjpHntz;zhy; jPHkhdpf;fg;gLfpwJ.

 /Nghl;lhd; xspapd; jpirNtfj;jpy; gazk; nra;Ak;.

 /Nghl;lhd;fs; kpd; kw;Wk; fhe;jg;Gyq;fspdhy; tpyfyilahJ.

 /Nghl;lhd; gUg;nghUSld; tpidGupAk; NghJ mjd; nkhj;j Mw;wy;> kw;Wk; Nfhz ce;jk;
Mfpatw;wpd; kjpg;Gfs; khWtjpy;iy.

 ்னிமகள மற்ட கிதபாடகள சாூநத கல்ாிகள:

1. NeHjpir kpd;Ndhl;lj;ij tpl khWjpir kpd;Ndhll; j;jpd; ed;ikfs; kw;Wk; FiwghLfs; ahit?
 ed;ikfs;:

 NeHjpir kpd;Ndhll; j;ij tpl khWjpir kpd;Ndhll; j;jpd; cw;gj;jpr; nryT FiwthFk.

 khWjpir kpd;Ndhll; caH kpd;dOj;j NtWghlb;y; tpepNahfpf;fg;gl;lhy;
mDg;Gif ,og;Gfs.

 jpUj;jpfspd; cjtpahy; khWjpir kpd;Ndhll; j;ij vspjhf NeHjpir kpd;Ndhll; -khf
khw;wyhk;.

 FiwghLfs;.

 khWÂir ä‹dG¤j ntWghLfis ä‹nd‰w« brŒjš, ä‹Kyh« óRjš, ä‹ÏGit ngh‹w
Áy ga‹ghLfëš ga‹gL¤j ÏayhJ.

 caH kpd;dOj;j NtWghLfspy; khWjpir kpd;Ndhl;lj;Jld; Ntiy nra;tJ mjpf
Mgj;jhdJ.

2. xsp ,ioj; jfty; njhlHgpd; ed;ikfs; kw;Wk; FiwghLfs; ahit?
 ed;ikfs;:
 xsp ,iofs; kpfTk; nkypjhdJ. Fiwthd vil nfhz;lJ.
 kpf mjpf gl;il mfyj;ijf; nfhz;Ls;sJ.
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 kpd; ,ilA+Wfshy; ghjpf;fg; gLgtjpy;iy
 xsp ,io kypthdJ.
 FiwghLfs; :
 vspjpy; cilaf; $bait.
 ,jd; njhopy;El;gk; tpiy caHe;jJ.

3. mÂ®bt© g©ng‰w¤Â‹ e‹ikfŸ k‰W« tu«òfŸ ahit?
 e‹ikfŸ
 Ïiu¢rš äfÎ« FiwÎ.
 brašgL« beL¡f« äfmÂf«.
 gu¥òif gaDWÂw‹äfÎ« mÂf«.
 AM thbdhèÍl‹ x¥Ãl, FM thbdhè Áwªj ju¤ij¡ bfh©LŸsJ.
 tu«òfŸ
 mÂ®bt© g©ng‰w¤Â‰F äfÎ« mfykhdmiytçir njit
 FM gu¥ÃfŸ k‰W« V‰ÃfŸ äfÎ« Á¡fyhdit k‰W«éiymÂfkhdit
 AMcl‹ x¥ÃL«nghJ, V‰F« gu¥ò FM V‰ÃšFiwthF«.

4. Å¢R g©ng‰w¤Â‹ e‹ikfŸ k‰W« tu«òfŸ ahit?
 e‹ikfŸ :
 vëjhd gu¥òif k‰W« V‰ò
 Fiwthd g£ilmfy¤ njitfŸ
 Fiwªj éiy
 tu«òfŸ :
 Ïiu¢rš msÎmÂf«
 Fiwªj brašÂw‹
 Fiwthd braš beL¡f«

 kpd;Rw;W rhHe;j கல்ாிகள
1. nghJ mbtha; epiy, nghJ ckpo;g;ghd; epiy, nghJ Vw;ghd; epiy mikg;gpd; kpd;Rw;W

FwpalP ;Lg;glk; tiuf.

2. அிர அிை த்ர்த்யலன ம்னசற் கிரப்்ித கிரநவ அதன உள்டீ மற்ட பக்ளயீடட

அிைகுக்ித கிரயவட.

3. மு அிை த்ர்த்யலன ம்னசற் கிரப்்ித கிரநவ அதன உள்டீ மற்ட பக்ளயீடட

அிைகுக்ித கிரயவட.

nghJ mbtha; epiy
nghJ ckpo;g;ghd; epiy

nghJ Vw;ghd; epiy
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4. ுரானச்ச்ூ சகலடசாக பசய்படட ம்னசற் கிரப்்ித கிரயவட.

5. ம்ன்ு்த சகராிக்யாக ஜீ் ூ ி்வயாட பசய்பாடுன ம்னசற் கிரப்்ித கிரயவட

6. பபாவ உம்ழணபான சற் அிமணபல் NPN ுரானச்ச்ரன பணப கிர வகாுன ம்னசறத்ி் கிரக.

7. ுரானச்ச்ூ அிை இயறத்யன கட்ண ப்ட கிரக.

8. ப்்த்் காட்ணபடடள் ம்னசறத்்., உள்டீட ம்ன்ு்தட Vi = 20 V, VBE = 0 V மற்ட VCE = 0 V.
IB, IC, β இன மத்ணபகள என்?

9. ககழகாாட ைாஜ்ி வகடடக்ளன வசூிிகயல் உள்டீகள A மற்ட B ஐி பகாணட பக்ளயீட Y -
யலறகா் கா் பை்யன சமனபாடி் எுவக.

1 கJ AND nf£ btëpL : ���

2 கJ AND nf£ btëpL : ���

OR nf£oš btëpL : � = � . �� �� + � .� ��� �

10. பகாடிகணபட் ைாஜ்ிவகடடக்ள் ம்னசற் பக்ளயீட Y ிகா் பை்யன சமனபாடி் எுதவட.

AND nf£ btëpL : � . �

NOR nf£oš btëpL : � + �� �������

OR nf£oš btëpL : � = � . � + � + �� �������



63

11. பலனகரட ைாஜ்ிவகடடக்ள் ம்னசற் கத்யீட, ைாஜ்ி பசய்பாட, உணிம அட்கிி மற்ட

பை்யன சமனபாடகி் தரக. ( AND வகட, OR வகட, NOT வகட, NAND வகட, NOR வகட, EX-OR வகட)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
பள்ளிக்கல்வித , வகலூ மாகட்ட, +2 இயறபலய் கறத் ிகவயட (2024 - 2025)

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

ைாஜ்ி
வகடடகள

ம்னசற் கத்யீட, ைாஜ்ி பசய்பாட, மற்ட பை்யன

சமனபாடக்

உணிம அட்கிி

AND
வகட

� = � . �

 mid¤J cŸÇLfS« ca®Î ãiyæš (1) ÏUªjhš
k£Lnk btëpL ca®Î ãiyæš (1) ÏU¡F«.

 Ãw ne®Îfëš btëpL jhœÎ ãiyæš (0)

cŸÇLfŸ btëpL

A B � = � . �
0 0 0
0 1 0
1 0 0
1 1 1

OR
வகட

� = � + �

 CŸÇLfëš VnjD« x‹W mšyJ Ïu©L« ca®Î
ãiyæš (1) ÏUªjhš btëpL ca®Î ãiyæš (1)
ÏU¡F«.

 Ãw ne®Îfëš btëpL jhœÎ ãiyæš (0)

cŸÇLfŸ btëpL

A B � = � ＋�
0 0 0
0 1 1
1 0 1
1 1 1

NOT
வகட

� = ��

 Ïj‹ btëplhdJ cŸÇ£o‹ ãu¥ÃMF«. vdnt
ÏJ òu£o vd¥gL»wJ. cŸÇL jhœãiyæš (0)
ÏUªjhš, btëpL ca®Î ãiyæš (1) ÏU¡F«.

 cŸÇL ca®Îãiyæš (1) ÏUªjhš, btëpL
jhœãiyæš (0) ÏU¡F«.

cŸÇLfŸ btëpL

A � = ��
0 1
1 0

NAND
வகட

� = � . �� ����
 mid¤J cŸÇLfS« ca®Î ãiyæš (1) ÏUªjhš

k£Lnk btëpL jhœÎ ãiyæš (0) ÏU¡F«.
 Ãw ne®Îfëš btëpL ca®Î ãiyæš (1) ÏU¡F«.

cŸÇLfŸ btëpL

A B � = � . �� ����
0 0 1
0 1 1
1 0 1
1 1 0

NOR
வகட

� = � + �� ���������

 mid¤J cŸÇLfS« jhœÎ ãiyæš (0) ÏUªjhš
k£Lnk btëpL ca®Î ãiyæš (1) ÏU¡F«.

 Ãw ne®Îfëš btëpL jhœÎ ãiyæš (0) ÏU¡F«.

cŸÇLfŸ btëpL

A B � = � + �� �������
0 0 1
0 1 0
1 0 0
1 1 0

EXOR
வகட

� = � ⨁ �

 Ïu©L cŸÇLfëš VnjD« x‹W ca®Î ãiyæš
(1) ÏUªjhš, btëpL ca®Î ãiyæš (1) ÏU¡F«.

 ÏU cŸÇLfS¡F nkš bfh©l EX-OR nf£oš,
x‰iwgil v©â¡ifæyhd cŸÇLfŸ ca®Î
ãiyæš (1) cŸsnghJ, btëpL ca®Î ãiyæš (1)
ÏU¡F«.

cŸÇLfŸ btëpL

A B �=� ⨁ �
0 0 0
0 1 1
1 0 1
1 1 0


