
fy;tpg; nghJj; juhjug; gj;jpuk;

(cau;juk;)

ngsjpftpay;
ghlj;jpl;lk ;

(kPs;Nehf;fg;gl;lJ)

2012 Mk; Mz;L kw;Wk; mjid njhlh;e;J tUk;

f.ngh.j(c/j) ghPl;irfspy; eilKiwg;gLj;jg;gLk;

tpQ;Qhdk; kw;Wk; RhjhuKk; clw;fy;tpf;Fkhd Jiw

tpQ;Qhd njhopDl;g gPlk;

Njrpa fy;tp epWtfk;



1.0 mwpKfk;

,t; mfpyj;jpd; mbg;gilj;Jzpf;iffs; xd;wpd; kPJ xd;W gpuNahfpf;Fk; tpirfSk; mt;tpirfspdhy; cUthFk; tpisTlDk;

rk;ge;jg;gl;Ls;s gpujhd tpQ;QhdNk ngsjpftpay; MFk;. ,J tpQ;Qhdj;jpd; vy;yhg; gpupTfSf;Fk; %yNtuhfj; jpfo;tJld;

rfy ,aw;ifj; Njhw;wg;ghLfisAk; Nfhbl;Lf; fhl;LfpwJ. ngsjpftpaiyAk;> ngsjpftpay; KiwfisAk; fw;gjdhy; ngWk;

kjpg;gPl;lwpthdJ fy;tpapd; KOikahd gFjpahf tpQ;Qhd khztu;fSf;Ff; fpilf;fpd;wJ.

f.ngh.j (cau;juk;) ngsjpftpay; ghlkhdJ ,uz;L tUlj;jpw;Fj; jpl;lkplg;gl;Ls;sJ. mj;Jld; ,j;jpl;lk; MdJ cau;

fy;tpiaf; fw;Fk; khztu;fSf;Fk; Vida Jiwfspy; gpuNtrpg;gtu;fSf;Fk; md;whl tho;tpw;Fj; Njitahd ngsjpftpay;

gpd;dzp mwpit toq;Ffpd;wJ.

kPs;Nehf;fg;gl;l f.ngh.j.(cau;juk;) ngsjpftpay; ghlj;jpl;lj;jpy; gpd;tUk; khw;wq;fs; Nkw;nfhs;sg;gl;Ls;sJ.

 myF 12: ‘tpQ;Qhd mwptpd; ntspg;ghL’ ePf;fg;gl;Ls;sJ.

 Nju;r;rpkl;lk; 1.1:

‘mfpyj;jpd; ghpzhk tsh;r;rpia tpsq;fpnfhs;tjw;F ngsjPftpay; vt;thW gad;gLj;jg;glyhk;’ vd;gJ ‘ngsjPftpay;
    mwpKfk;’  vDk; ghlcs;slf;fj;jpy; Nrh;f;fg;gl;Ls;sJ. (NknyOe;jthupahf kl;Lk;)

 Nju;r;rpkl;lk; 1.4:

‘mstPl;L cgfuzq;fs;’ vDk; gFjpapypUe;J ehd;F Nfhy; juhR ePf;fg;gl;Ls;sJ.

mstPl;bd; ‘tOTk;> gpd;d tOTk;> rjtPj tOTk;’ gupNrhjid KbTfspy; nry;thf;Fr; nrYj;Jk; tOtpd; njhlu;G>

gUkd; vDk; gFjp gpd;tUkhW khw;wg;gl;Ls;sJ.

mstPl;bd; ‘tOTk;> gpd;d tOTk;> rjtPj tOTk; mit gupNrhjid ,Wjp KbTfspy; nry;thf;Fr; nrYj;Jk; tpjKk;’

01



 Nju;r;rpkl;lk; 9.2:

,Uik KidT jpuhd;rp];wupd; fPo; npn, pnp jpuhd;rp];wupd; mwpKfj;ij mLj;J npn jpuhd;rp];wu; kl;Lk; fye;Jiuahlg;

gl;Ls;sJ.

xUKidT jpuhd;jp];wupd; fPo; n top p top Gy tpisT jpuhd;rp];wupd; mwpKfj;jpd; gpd; n top GytpisT jpuhd;rp];wu;

kl;Lk; fye;Jiuahlg;gl;Ls;sJ.

 Nju;r;rpkl;lk; 11.3:

rlj;jpd; miy ,ay;Gfs; vDk; cs;slf;fj;jpd;  fPo; ‘xsp Nghl;lDf;fhd Nfhitnahd;iwg; ngwy;’ vDk; gFjp

ePf;fg;gl;Ls;sJ.

 Nju;r;rpkl;lk; 11.5:

fjpu;j; njhopw;ghl;bd; ‘Rfhjhu mghaKk; ghJfhg;G Kd;Ndw;ghLfSk;’ vDk; cs;slf;fj;jpd;; fPo; cwpQ;rg;gLk; fjpu;g;G(Gy)>
‘ RBE / Q fhuzp | vd;gd kPs mikf;fg;gl;Ls;sd.

 gf;fk; ehd;fpy; xJf;fg;gl;l ghlNtisfs; jug;gl;Ls;sJ.

02



2.0 ghlj;jpl;lj;jpd; Fwpf;Nfhs;fs;

    ,f;fw;ifnewpapd; Kbtpy; khzth;fs; ,

1. njhopEl;g cyfpy; cWjpahd gpui[ahf tUtjw;F Njitahd mwpitAk; tpsf;fj;ijAk; ngw;Wf;nfhs;thu;.

2. tpQ;Qhd KiwiaAk;> gad;ghl;ilAk;> vz;zf;fUf;fisAk; czu;e;Jnfhs;tJld; md;whl tho;tpy; ,tw;wpd;

gpuNahfq;fis Nkk;gLj;jpf;nfhs;thu;.

3. md;whl tho;tpd; ngsjpftpaypd; fw;iff;Fk; gad;ghl;bw;Fk; nghUj;jkhd jpwikfisAk; ,aYikfisAk; tpUj;jp

nra;J nfhs;thu;.

4. ngsjpftpaYf;F nghUj;jkhd> jpUj;jkhd> mupjhd> nghUs; cz;ikj;jd;ikahd> jhdhfj; njhlq;Fk; jpwd;> fz;Lgpbf;Fk;

Mw;wy;> tprhuiz Nghd;w kdg;ghq;Ffis tpUj;jp nra;thu;.

5. #oy; gw;wpa fhg;igAk; Mu;tj;ijAk; J}z;Lthu;;.

6. ngsjpftpayhsu; cgNahfpj;j cgfuzq;fs; gw;wpa nraw;ghLfisAk;> gupNrhjid uPjpahd mtjhdpg;Gf;fisAk;>

jpwd;fisAk; mDgtuPjpahfg; ngw;Wf;nfhs;thu;.

03



ghl myFfSk; xJf;fg;gl;l ghlNtisfspd; vz;zpf;ifAk;

     jiyg;G  ghlNtisfs;

myF 01 - mstPL 22

myF 02 - nghwpapay; 102

myF 03 - miyTfSk; miyfSk; 86

myF 04 - ntg;gg; ngsjpftpay; 46

myF 05 - <u;g;Gg;Gyk; 12

myF 06 - epiykpd;Gyk; 30

myF 07 - Xl;l kpd;dpay; 42

myF 08 - kpd;fhe;jtpay; 34

myF 09 - ,yj;jpudpay; 30

myF 10 - rlj;jpd; nghwpapay; ,ay;Gfs; 32

myF 11 - rlKk; fjpu;g;Gk; 22

nkhj;jk; 458

04



cj;Njr jtiz uPjpahd ghl xOq;F

05

  juk;    jtiz              Nju;r;rp kl;lq;fs;

12  1   1.1  -  2.5  (Nju;r;rp kl;lq;fs;; 11)

 2   2.6  -  3.5  (Nju;r;rp kl;lq;fs;; 08)

 3   3.6  -  4.9  (Nju;r;rp kl;lq;fs;; 15)

    13  1   5.1  -  7.6  (Nju;r;rp kl;lq;fs;; 12)

 2   8.1  -  10.2  (Nju;r;rp kl;lq;fs;; 10)

 3   10.3  -  11.6  (Nju;r;rp kl;lq;fs;; 07)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

1.1 ngsjpftpaypd; tpahgfj;ij

Ak; NjlYf;fhf tpQ;Qhd

Kiwia vt;thW gad;

gLj;jyhk; vd;gij

Muha;thu;.

1.2 md;whl tho;f;ifj; Njit

fspd; NghJk; Vida eil

Kiwr; re;ju;g;gq;fspd;
NghJk; myFfisr;

    nrk;ikahf gad;gLj;Jthu;.

1.3 gupkhzq;fisg; gad;gLj;jp

ngsjpftpay; fzpaq;fs;

gw;wp Njbaha;thu;.

1.0

Kiwikahd Njly;

fSf;fhf ngsjpftpa

ypd; gupNrhjid uPjp

ahd> fzpj uPjpahd

rl;lfq;fisg; gad;

gLj;Jthu;.

3.0 ghlj;jpl;lk;
3.1 juk; 12                                   myF 1 - mstPL                  (22 ghlNtisfs;)

• ngsjpftpay; - mwpKfk;

• md;whl tho;f;ifAld; ngsjpftpay; njhlu;GWk; tpjk;

• etPd r%fj;ij tpUj;jp nra;tjpy; ngsjpftpaypd;

gq;fspg;G.
• mfpyj;jpd; Njhw;wj;jpid tpsq;fpf; nfhs;tjpy;

ngsjpftpaypd; gad;ghL.

• ngsjpf ghlg;gug;gpid RUf;fkhf tpgupj;jy;

• tpQ;Qhd Kiwapd; mbg;gil vz;zf;fU

• ngsjpftpay; gupNrhjidfs;> KbTfs; vt;thW
Gjpa fz;Lgpbg;Gf;fspy; nry;thf;Fr; nrYj;J

fpd;wJ.

• ngsjpff; fzpaq;fSk; myFfSk;

• mbg;gilahd ngsjpff; fzpaq;fs;

• ru;tNjr myFKiwik (SI myFfs;)
• mbg;gil myFfs;
• gpw;Nru;f;if myFfs;; (Nfhzq;fis msf;f)
• ngWjpg; ngsjpff; fzpaq;fSk; ngWjp myFfSk;

• myFfs; mw;w ngsjpff; fzpaq;fs;

• myFfspd; klq;FfSk; cgklq;FfSk;

• gupkhzq;fs;

• nghwpapaypy; gad;gLj;jg;gLk; mbg;gilahd
%d;W ngsjpff; fzpaq;fspd; gupkhzq;fs;.
• ePsk;
• fhyk; / Neuk;
• jpzpT

• ngWjp ngsjpff; fzpaq;fspd; gupkhzq;fs;

04

02

02



7

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• gupkhzg; gFg;gha;tpd; %yk;

• ngsjpf rkd;ghnlhd;wpd; nka;ikiar;

Nrhjpj;jy;

• njupahj ngsjpff; fzpaq;fspd; myifAk;

gupkhzj;ijAk; Njly;

• rkd;ghLfisg; ngwy;

• mstPl;L cgfuzq;fs;

• cgfuzq;fspd; jj;Jtk;> ,opntz;zpf;if>

G+r;rpa tO vd;gd

• kPw;wu; Nfhy;

• Ntzpau; ,Lf;fp

• jpUFf; fzpr;rp

• Nfhskhdp
• ,aq;Fk; EZf;Ff;fhl;b

• Kg;Gaj;juhR / ,yj;jpudpay; juhR
• epWj;jw; fbfhuk; / ,yf;ff;fbfhuk;

• Nkw;Fwpg;gpl;l cgfuzq;fis gad;gLj;jy;

• mstPl;bd; tOTk;> gpd;d tOTk;> rjtPj

tOTk; mit gupNrhjid ,Wjp KbTfspy;

nry;thf;Fr; nrYj;Jk; tpjKk;.

1.4 mstPl;bd; tO ,opthFk;

tifapy; nghUj;jkhd ms

tPl;L cgfuzj;ijj; njupT

nra;J mstPLfisj; jpUj;j

khf ngWthu;.
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• vz;zpf;fzpaq;fSk; fhtpf; fzpaq;fSk;

• vz;zpf; fzpaq;fs;

• fhtpf; fzpaq;fs;

• fhtpnahd;wpd; Nfj;jpufzpj tbtk;

• fhtpf;$l;ly;> fhtpf;fopj;jy;

• Vfgupkhz fhtpfspuz;bd; Nru;f;if
• rha;thd fhtpfspuz;bd; Nru;f;if

• fhtp ,izfu Kiw

• fhtp Kf;Nfhzp Kiw

• fhtpj;Jzpg;G

• tiuGg;gFg;gha;T

• tiuig tiujy;

• tiugpd; %yk; ngWkhdq;fisg; ngwy;
• tiuig cgNahfpj;J khwpfspd; elj;ijfis

tpahf;fpahdk; nra;jYk; vjpu;T $wYk;

1.5 re;ju;g;gj;Jf;Fg; nghUj;jkhd

thW fhtpf;$l;ly;> gpupf;if

Mfpatw;iw gad;gLj;Jthu;.

1.6 jug;gl;Ls;s gupNrhjidj;

juTfisg; gad;gLj;jp

rupahd jpl;lnkhd;wpd;gb>

tiugpy; fhl;b jfty;fis

rupahfg; ngWthu;.

04

02
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

2.1 nghUs; xd;wpd; Neu;Nfhl;b

af;fj;ijAk; vwpaj;ijAk;

njhlu;gpaf;fj;ijAk; gFj;

jha;thu;.

2.2 nghUs; xd;wpd; Neu;Nfhl;b

af;fj;ijAk; Row;rp ,af;fj;
ijAk; fl;Lg;gLj;Jtjw;F

tpisAs; tpiriaAk;>

tpirj; jpUg;gj;ijAk; cg

Nahfpg;ghu;.

2.0

ngsjpftpay; Nfhl;

ghLfspd; mbg;gil

apy; vk;ikr; #oTs;s

,af;fq ;fis gFg ;

gha;T nra;tjw;fhf

mbj;jsj;ij  ,Lthu;.

• ,af;fj;jpay; (Kinematics)
• njhlu;gpaf;fk;

• rkhe;jug;ghijfspy; xNu jpirapy; ,aq;Fjy;

• rkhe;jug;ghijfspy; vjpu;j; jpirapy;

,aq;Fjy;

• khwh Mu;KLfspd; fPo; Neu;Nfhl;baf;fk;

• ,af;fk; njhlu;ghd tiuGfspd; gad;ghL

• ts  > tv   tiuGfs;
• ,af;frkd;ghLfspd; gad;ghL

• fpilj;jsj;jpy; ,af;fk;

• GtpaPu;g;gpd; fPo; epiyf;Fj;jhd ,af;fk;

• GtpaPu;g;gpd; fPo; cuha;T mw;w rha;jsj;jpy;

      ,af;fk;

• vwpak;

• tpirfspd;; tpisAs;

• ,U tpirfspd; tpisAs;
• tpir ,izfu tpjp

• xUjs tpirj; njhFjpapd; tpisAs; tpir

• tpirj; Jzpg;G Kiw

• tpirg;gy;Nfhzp Kiw

• tpirj;jpUg;gk; (KWf;fk;)

• xU Gs;sp gw;wp tpirnahd;wpd; jpUg;gk;

• tpir ,izj;jpUg;gk;

• rkhe;ju tpirfspd; tpisAs; tpirAk; jhf;ff;
NfhLk;

myF 2 - ngwpapay;

10

12

(102 ghlNtisfs;)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

2.3 nghUs; xd;wpid rkepiy

apy; itj;jpUj;jYf;Fj;

Njitahd fhuzpfisf;

fz;lha;thu;.

• nghUs; xd;wpd; GtpaPu;g;Gikak; (rkhe;ju tpir

fspd; tpisAisg; gad;gLj;jy;)

• xOq;fhd nghUs;fspd; GtpaPu;g;G ikak;

• xOq;fhd tbtKila $l;Lg; nghUs;fspd;
GtpaPu;g;;G ikak;

• jpzpT ikak; (vz;zf;fU khj;jpuk;)

• tpir ,izfu tpjpiag; gad;gLj;jp nghU

nshd;wpd; epiwiaj; Jzpjy;

• rkepiy

• rkepiyf;fhd epge;jidfs;

• xUjs tpirfspd; rkepiy
• %tpirfs;; rkhe;jukhd re;ju;g;gj;jpy;

• %tpirfs; rha;thd re;ju;g;gj;jpy;

• tpir Kf;Nfhzp

• tpirg; gy;Nfhzp

• jpUg;Gj;jpwd; jj;Jtk;

• cWjpg;ghl;Lr; re;ju;g;gq;fs; (rkepiy tif

fis ,dq;fhzy;.)

• epiyahdJ (cWjpahdJ)
• epiyaw;wJ (cWjpaw;wJ)

• eLepiyahdJ

• tpirj;jpUg;gj; jj;Jtj;ijg; gad;gLj;jp

nghUnshd;wpd; epiwiaj; Jzpjy;

10
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• tpirAk; ,af;fKk;

• jpzpT

• rlj;JtjpzpT

• <u;g;Gj;jpzpT

• rlj;Jt> rlj;Jtkw;w rl;lk;

• rlj;Jt> (fw;gid/Nghyp tpirfs; -
mwpKfk; kl;Lk;) rlj;Jtkw;w tpirfs;

• ,af;fk; njhlu;ghd epA+w;wdpd; Kjyhk; tpjp

• ce;jk;

• ,af;fk; njhlu;ghd epA+w;wdpd; ,uz;lhk; tpjp

• maF   Ig; ngWjy;

• epA+w;wd; vd;gij tiutpyf;fzg;gLj;jy;

• fzj;jhf;fq;fSk; fzj;jhf;f tpirfSk;

• Neu;Nfhl;L ce;jf;fhg;Gj; jj;Jtk;

• kPspay; NkhJifAk; kPspay; mw;w
NkhJifAk;

• ,af;fk; njhlu;ghd epA+w;wdpd; %d;whk; tpjp

• tpirfspd; jw;nrg;gQ; nra;if

• ,Oit

• cijg;G

• cuha;T

• epiyapay; cuha;T
• ,af;ftpay; cuha;T (Dynamic)

• RahjPd nghUspd; tpir tupg;glq;fs;

• epA+w;wdpd; tpjpfspd; gpuNahfq;fs;

2.4 nghUs;fspy; eilngWk;

,af;fq;fisf; fl;Lg;gLj;J

tjw;fhf ,af;fk; gw;wpa

epA+l;ldpd; tpjpfisg; gad;

gLj;Jthu;.

16
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

2.5 Row;rp ,af;fk;>tl;l ,af;fk;

njhlu;ghd vz;zf;fUf;

fis EZfpaha;thu;.

2.6   rf;jpg; gad;ghL> CLflj;jy;

vd;gtw;iw gaDs;s topapy;

ghtpg;ghu;.

• Row;rp ,af;fk;

• Nfhz ,lg;ngau;r;rp

• Nfhz Ntfk;

• Nfhz Mu;KLfy;

• Row;rp kPbwd; (Frequency of rotation)
• rPuhd Nfhz Mu;KLfy; ,af;fk;

• Row;rp ,af;fr; rkd;ghLfspd; gad;ghLfs;

• rlj;Jtj;jpUg;gk;

• Nfhz ce;jk;

• KWf;fk;

• KWf;fk;> rlj;Jtj;jpUg;gk;> Nfhz Mu;KLfy;

vd;gtw;Wf;fpilapyhd njhlu;G

• Nfhz ce;jf;fhg;Gj; jj;Jtk;

• Neu;Nfhl;L ,af;fj;Jf;Fk; Row;rp ,af;fj;Jf;Fk;
,ilapyhd xg;Gikfs;

• rPuhd tl;l ,af;fk; (fpilj; jsj;jpy;)

• kPbwd;

• njhlypf; fjp

• Mtu;j;jd fhyk;

• ika ehl;l tpir

• ika ehl;l Mu;KLfy;

• Ntiy> rf;jp> tY

• Ntiy

• Neu;Nfhl;baf;fj;jpy; nra;ag;gLk; Ntiy

• Row;rp ,af;fj;jpd;NghJ nra;ag;gLk; Ntiy

16

16
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• nghwpKiwr;rf;jp

• ,af;fr;rf;jp

• ngau;T ,af;fr;rf;jp

• Row;rp ,af;fr;rf;jp

• mOj;jrf;jp

• <u;g;G mOj;jrf;jp
• kPspay; mOj;jrf;jp

• tY

• rf;jpf;fhg;Gj; jj;Jtk;

• nghwpKiwr; rf;jp fhg;Gj;jj;Jtk;

• ePu;epiyapay;

• ePu;epiyapay; mKf;fk;

• jputq;fspd; rhlu;j;jpiaf; xg;gpLjy;

• U -Fohiag; gad;gLj;jp

• Vaupd; Ma;fUtpiag; gad;gLj;jp

• mKf;fk; CLflj;jg;gly;

• g];fhypd; jj;JtKk; gad;ghLk;
• NkYijg;G

• Mf;fpkPbrpd; jj;Jtk;

• gupNrhjid thapyhfTk; nfhs;if

uPjpapYk; rupghu;j;jy;

• kpjj;jy;

• kpjj;jy; tpjp

• ePukhdpiag; gad;gLj;jp jputq;fspd;

mlu;j;jpia xg;gply;

2.7 md;whl tho;f;ifapYk;

tpQ;Qhd NtiyfspYk;

xa;tpYs;s jputq;fs; gw;wpa

jj;Jtq;fisAk; tpjpfis

Ak; gad;gLj;Jthu;.

14
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• ghap ,af;ftpay;

• mUtpf;Nfhl;L gha;r;rYk; nfhe;jspg;G gha;r;rYk;

• cWjpahd> mUtpf;Nfhl;Lg;gha;r;rYf;fhd

njhlu;r;rpf;Fupa rkd;ghL

• NgZaPapd; jj;Jtk; (Bernoulli) (NgZaPapd;

rkd;ghl;bd; epWty; vjpu;ghu;f;fg;gltpy;iy.)
• NgZaPapd; jj;Jtj;jpd; gad;ghL

• NgZaPapd; jj;Jtj;jpd; %yk; tpsf;fkspf;ff;

$ba re;ju;g;gq;fs;.

2.8 md;whl tho;f;ifapYk;

tpQ;Qhd uPjpapYk; gha;r;rg;
gLk; ghapfs; gw;wpa jj;Jtq;

fisAk; tpjpfisAk; gad;

gLj;Jthu;.

08



15

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

3.1 ngsjpftpaiy mbg;gil

   ahff; nfhz;L miyTf
   isg; gFg;gha;T nra;thu;.

3.0

kdpjdpd; Gyq;$u;

czu;r;rpfspd; tPr;ir

mfykhf;Ftjw;F

miyfs; njhlu;ghd

jj;Jtq;fisAk;

vz;zf;fUf;fisAk;

gad;gLj;Jthu;.

• miyTfs;

• vspa ,ir ,af;fk;

• vspa ,ir ,af;fk; njhlu;ghd ngsjpff;

fzpaq;fs;

• tPr;rk;

• kPbwd;
• Mtu;j;jd fhyk;

• rf;jp

• vspik ,ir ,af;fj;Jf;Fupa elj;ijr; rkd;ghL

• xa 2
• tl;l ,af;fj;jpd; vwpakhf vspik ,ir

,af;fj;ij tpsf;fy;

• mjpu;tpd; mtj;ij

• mtj;ij tpj;jpahrk;

• ,lg;ngau;r;rpf;fhd rkd;ghL siny A t
• vspa ,ir ,af;fj;jpw;F xj;j ,lg;ngau;r;rp -
NeutiuG

• vspa Crypd; rpwpa miyT

• vspa Criy cgNahfpj;J GtpaPu;g;G Mu;KL

fiyj; Jzpthu;.

• ghukw;w Rup tpy;ypy; njhq;ftplg;gl;l jpzptpd;

miyTfs;

• jpzpTf;Fk; miyapd; Mtu;j;jd fhyj;jpw;
Fk; ,ilahd njhlu;igf; fz;Lgpbj;jy;

• RahjPd mjpu;T

• jzpj;j mjpu;T

myF 3 - miyTfSk; miyfSk;

10

(86 ghlNtisfs;)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• type;j mjpu;T

• gupT

• ghw;wdpd; Crypd; %yk; tha;g;Gg;ghu;j;jy;

• tpUj;jpaiyfs;

• nghwpKiw miyfs;

• rpypq;fp/fNjhl;Lf;fjpu; miyTfhl;bia

cgNahfpj;J miy ,af;fj;ij tha;g;Gg;
ghu;j;jy ;

• FWf;fiyfs;

• nel;lhq;F miyfs;

• miyfis tiugpy; fhl;Ljy;.

• xNu mtj;ijapYk; ntt;NtW mtj;ijfspYk;

fhzg;gLk; Gs;spfs;

• miyAld; njhlu;Gila ngsjpff; fzpaq;fs;

• miyapd; fjp - ν
• miy ePsk; - λ
• kPbwd; -ƒ

• kPbwd;> miyePsk;> fjp vd;gtw;wpw;fpilapyhd

njhlu;G ν = ƒ λ

3.2 gy;NtW tifahd miy

   ,af;fq;fisAk; mtw;wpd;

   gad;ghLfisAk; Njbawp

   thu;.

08
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• miyfspd; ,ay;Gfs;

• Fw;wiyj;jhq;fpapd; %yk; miyfspd;

,ay;Gfis tha;g;Gg; ghu;j;jy;

• njwpg;G

• tpiwj;j njwpg;G

• nkd; njwpg;G
• KwpT

• ntt;NtW Clfq;fspy; miy ePsk;> miy

Ntfk;

• Nfhzy; (gz;G uPjpahf)

• Kidthf;fk; (gz;G uPjpahf)

• miy kPg;nghUj;jypd; jj;Jtk; (tiuG uPjpahf)

• jiyaPL

• epiyahd miyfs;
• mbg;Gfs;

• 21 fffb  > gad;gLj;jy;

(epWty; mtrpaky;y)
• epiyahd miyapidAk; tpUj;jp miyapid

Ak; xg;gpLjy;

•  ,iofspYk; Nfhy;fspYk; epiyahd miyfs;

• <u;f;fg;gl;l ,ioapy; epiyahd miyfs;

• FWf;fiyfspd; fjp
m
Tv 

3.3 miyfspd; ,ay;Gfis

   Muha;e;J mit gad;gLk;

   re;ju;g;gq;fs; gw;wp Njbaha;

   thu;.

3.4 khwpfisf; fl;LgLj;Jtjd;

   %yk; ,iofspYk; Nfhy;f

 spYk; cz;lhFk; mjpu;T

 tiffis gad;gLj;Jthu;.

10

12
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• <u;f;fg;gl;l ,ioapy; mjpu;T tif

• mbg;gilr;Ruk;
m
T

l
f

2
1

0 

• Nkw;nwhdp> ,irr;Ruk;

• Rukhdp

• ,irf;fitapd; kPbwidj; Jzpjy;

• mjpu;T ePsj;jpw;Fk; kPbwdpw;Fk; ,ilap
yhdnjhlu;igj; Jzpjy;

• Nfhypy; nel;lhq;F miyfs;

• nel;lhq;F miyfspy; Ntfk; 
Ev 

• mbg;gilapy; mjpuy;

• Edpnahd;iwg; gpbj;J mjpur; nra;jy;
• kj;jpapy; gpbj;J mjpur; nra;jy;

• Gtpajpu;T miyfs;> upr;lu; mstPL> Rdhkp

(gz;G uPjpahf)

• tspapy; miyfs;

• tspapy; xyp miyapd; fjp 
pv 

•
M
RTv 



3.5 khwpfisf; fl;LgLj;Jtjd;

%yk; thA epuy;fspd; mjpu;T

tiffisg; gad;gLj;Jthu;.

10
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

3.6 nlhg;supd; tpistpd; gad;ghL

gw;wp Muha;thu;.

3.7 xypapd; ,ay;Gfis Vw;w

tpjj;jpy; njhFg;gjd; %yk;

xyp Mf;fq;fisr; nra;thu;.

• tspapy; xyp miyfspd; fjp  jq;fpAs;s

fhuzpfs;

• tsp epuy;fspy; mjpu;Tfspd; tiffs;

• %ba Foha;
• jpwe;j Foha;

• %ba Fohiag; gad;gLj;jy; %yk; tspapy;

xypapd; Ntfj;ijj; Jzpjy;

• Xu; ,irf;fitapd; %yk;

• ,irf;fitj;njhFjp %yk; (tiuG %yk;)

• nlhg;supd; tpisT
• Njhw;w kPbwdpw;fhd rkd;ghl;ilf; $Wjy;

• Nehf;Feu; khj;jpuk; ,aq;Fk;NghJ
• xyp Kjy; khj;jpuk; ,aq;Fk;NghJ
• Nehf;FeUk; xypKjYk;  xNu Neu;Nfhl;by;

,aq;Fk;NghJ
• nlhg;su; tpisT njhlu;ghd Njhw;wg;ghLfis

tpsf;fYk; gpuNahfpj;jYk;
• mjpu;tiyfs; (Sonic boom) (gz;gwp uPjpahf@

rkd;ghLfs; mtrpakd;W)

• xypapd; jd;ik

• xypapd; rpwg;gpay;Gfs;
• RUjp

• cug;G

• gz;G

• xypr;nrwpTk; xypr;nrwpT kl;lKk; (nlrpngy;)

• kdpjf; fhJf;fhd xypr;nrwpT - mjpu;ntz; tiuG

04

08
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• Nfs;jF vy;iy

• Nfs;jfT Eiotha; (Threshold of hearing)
• Neh Eiotha; (Threshold of pain)

• fopnahypAk; kPnahypAk; (gz;G uPjpahf)

• kpd;fhe;j miyfs;
• kpd;fhe;jj; jpUrpak;

• kpd;fhe;j miyfspd; ,ay;Gfs;

• kpd;fhe;j miyfspd; Ntfk;

• kpd;fhe;j miyfspd; cgNahfq;fs;

• Nyru; fw;iwfs; (LASER beams)
(cw;gj;jp Kiwfs; mtrpakd;W)

• ,ay;Gfs;

• cgNahfq;fs;

• Nfj;jpu fzpj xspapay;

• KwpT

• KwpT tpjpfs;

• KwpTr; Rl;b

• KwpTr; Rl;bfSf;fpilapyhd njhlu;G

• cz;ik MoKk; Njhw;w MoKk;

• Njhw;w ,lg;ngau;r;rp  ntd 11

• ,aq;F EZf;Ff;fhl;biag; gad;gLj;jp

KwpTr;Rl;biaj;  Jzpjy;

• mtjpf;Nfhzk;

3.8 kpd;fhe;j miyfs; gw;wp

Muha;thu;.

3.9 xsp KwpT gw;wpa jj;Jtq;

fis md;whl tho;f;ifj;
Njitfspy; gpuNahfpg;ghu;.

04
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• mtjpf;Nfhzj;jpw;Fk; KwpTr;Rl;bf;Fk; ,ilapyhd

njhlu;G cn sin
1

• KO mfj; njwpg;G

• mupaj;jpy; xspKwpT

• mupaj;jpD}lhd tpyfiy gupNrhjid %yk;
Jzpjy;

• tpyfy;

• id   tiuG

• ,opT tpyfy;

• ,opT tpyfy;
2sin

2
)(sin

A

DA
n


 ia epWty;

• mtjpf;Nfhz Kiwapy; mupak; Mf;fg;gl;l

gjhu;j;jj;jpd; KwpTr;Rl;biaj; Jzpjy;

• jpUrpakhdp

• jpUrpakhdpapd; gpujhd nrg;gQ; nra;if

• mupaf; Nfhzj;ijj; Jzpjy;.

• ,opT tpyfy; Nfhzj;ijj; Jzpjy;
• tpy;iyfspy; KwpT

• tpy;iyapy; Njhd;Wk; cz;ikahd/khakhd
tpk;gq;fspd; mikTk; tpy;iyapd; Ftpaj;

J}uj;ij jPu;khdpj;jYk;.

• gupNrhjid %yk;

• fjpu; tupg;glk; %yk;
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

3.10 ghu;itf; FiwghLfis

eptu;j;jpg;gjw;F tpy;iyfspy;

Njhd;Wk; tpk;gq;fs; gw;wpa

mwpit Vw;w tpjj;jpy; gad;

gLj;Jthu;.

3.11 xspapay; fUtpfspd; Mf;fj;

jpw;F tpy;iyfspdhy; Njhd;
Wk; tpk;gq;fs; gw;wpa

mwpit Vw;w tpjj;jpy; gad;

gLj;Jthu;.

• tpy;iyr;#j;jpuk;
• Fwp tof;F
• Nfj;jpufzpj Kiwapy; tpy;iyr;

#j;jpuk; ngwy;
• Neu;Nfhl;L cUg;ngUf;fk;

• tpy;iyapd; tY (+converging, -diverging)
• njhLifapYs;s nky;ypa tpy;iyfspd;

Nru;khdk;

• kdpjf; fz;

• fz;zpy; tpk;gk; Njhd;wy;

• ghu;itf; FiwghLfSk; mtw;iwj; jpUj;jYk;

• FWk;ghu;it

• ePs;ghu;it
• nts;nsOj;J

• xspapaw; fUtpfs;
• vspaEZf;Ff;fhl;b

• ,ay;ghd nrg;gQ;nra;if
• ngupjhf;Fk; tY (Nfhz cUg;ngUf;fk;)

• $l;LEZf;Ff;fhl;b
• ,ay;ghd nrg;gQ;nra;if
• ngupjhf;Fk;tY (Nfhz cUg;ngUf;fk;)

• thdpay; njhiyfhl;b
• ,ay;ghd nrg;gQ;nra;if
• ngupjhf;Fk; tY (Nfhz cUg;ngUf;fk;)

• EZf;Ff;fhl;bfspYk;  njhiyfhl;bfspYk;
,ay;ghd nrg;gQ;nra;if eilngwhj
re;ju;g;gq;fs; (fjpu; tupg;glk; kl;Lk;)

12

04

04
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

4.0

kdpjj; Njitfis

epiwT nra;tjw;Fk;

tpQ;Qhd Ntiy

fspd; tpUj;jpf;fhf

Tk; ntg;gk; njhlu;

ghd mwptpidg;

gad;gLj;Jthu;.

myF 4 - ntg;gg; ngsjpftpay;

4.1 Njitf;Nfw;w ntg;gkhdpf

isj; njupTnra;J ntg;g

epiyiaj; jpUj;jkhf ms

tpLthu;.

• ntg;gepiy

• ntg;gr; rkepiy

• ntg;g ,af;ftpaypd; G+r;rpa tpjp

• ntg;gkhd ,ay;Gfs;

• ntg;gkhdg; gjhu;;j;jq;fs;

• epiyj;j ,U Gs;spfspd; mbg;gilapy; ntg;g

epiyia tiuaWj;jy;

LLH
LH

L

xx
xx   



 )(

• nry;rpa]; msTj;jpl;lk;

• jdp ntg;gepiy msTj;jpl;lk; (ntg;g ,af;ftpay;

msTj;jpl;lk;)
• ePupd; Kk;ikg;Gs;sp

• ePupd; Kk;ikg;Gs;spapd; mbg;gilapy; jdpg;G+r;rpa

ntg;gepiyia tiuaWj;jy;

16.273
tr

T

X
XT

• jdpg;G+r;rpak;

• nry;rpa]; msTj;jpl;lj;Jf;Fk; jdpg; G+r;rpa

msTj;jpl;lj;jpw;Fk; ,ilapyhd njhlu;G

15.273T

04

(46 ghlNtisfs;)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• ntg;gkhdpfs;

• jput - fz;zhb ntg;gkhdpfs;

• ,ur - fz;zhb ntg;gkhdpfs;

• ntg;gtpiz

• ntg;gj;jil ntg;gkhdpfs; (Thermistors)
(ntg;gepiy czupahf)

• ntg;gtpupT

• jpz;kq;fspd; tpupT

• ePs tpupT

• gug;G tpupT

• fdtsT tpupT

• ePs> gug;G> fdtsT tpupTfSf;fplapyhd njhlu;G

• jput tpupT

• cz;ik tpupT
• Njhw;w tpupT

•  3 wk;Njhw;ikcz;

• ntg;gepiyAld; mlu;j;jp khwy;
• ePupd; xOq;fw;w tpupT

• jpz;k> jput tpupTfspd; gad;ghL

• thA tpjpfs;

• Nghapypd; tpjp

• ,wFf; Fohiag; gad;gLj;jp tspkz;ly

mKf;fj;ijj; Jzpjy;

4.2 jpz;k> jput tpupT gad;
gLj;jg;gLk; re;ju;g;gq;fs;

gw;wp Muha;thu;.

4.3 thA tpjpfspd; cjtpAld;

thAf;fspd; elj;ij gw;wp
EZfpaha;thu;.

06

08
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• rhs;rpd; tpjp

• khwh mKf;fj;jpy; thAtpd; fdtsTf;Fk;

ntg;gepiyf;Fk; ,ilapyhd njhlu;ig

EZfp Muha;jy;

• mKf;f tpjp

• khwhf; fdtstpy; mKf;fj;jpw;Fk; ntg;g
epiyf;Fk; ,ilapyhd njhlu;ig EZfp

Ma;jy;

• ,yl;rpa thAr;rkd;ghL

• Nlhy;udpd; gFjp mKf;f tpjp

• thAf;fs; gw;wpa ,af;fg;ghl;Lf; nfhs;if

• ,af;fg;ghl;L nfhs;ifapd; mbg;gilf;

fUJNfhs;fs;
• thAnthd;wpd; %yk; mKf;fk; Njhw;Wtpf;fg;gL

tij tpsf;fy;

• ,af;fg;ghl;Lf; nfhs;ifapd; rkd;ghL

21
3

PV Nmc  (epWty; mtrpakpy;iy)

• ntt;NtW ntg;gepiyfspy; %yf;$w;Wf;fjpg;

guk;gy; (tiuG uPjpahf)

• thA %yf;$nwhd;wpd; ,il ,af;frf;jpf;fhd

rkd;ghL kTE
2
3


4.4 thAnthd;W mlq;fpAs;s

ghj;jpuk; xd;wpd; Nky;

Njhw;Wtpf;Fk; mKf;fj;ij
thAf;fs; gw;wpa ,af;fg;

ghl;Lf; nfhs;ifapd; cjtp

Ald; Muha;thu;;.

04
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

4.5 nghUl;fspd; jd;ntg;gf;

nfhs;sstpd; %yk; nghUl;

fSf;fpilNa gupkhw;wg;gLk;

ntg;grf;jpapd; msitf;

fzpg;ghu;.

4.6 nghUl;fspd; epiykhw;wq;

fspd;NghJ ,lk;khWk; rf;jp

gaDWjpAilajhf gad;
gLj;jf;$ba re;ju;g;gq;fis

Muha;thu;.

• ntg;gg; gupkhw;wk;

• ntg;gf; nfhs;ssT

• jpz;kq;fspYk; jputq;fspYk; jd;ntg;gf;

nfhs;ssT

• thAf;fspd; %y; ntg;gf; nfhs;ssT

• fyit Kiwapy; jpz;k> jputq;fspd; jd;
ntg;gf; nfhs;sitj; Jzpjy;

• epA+w;wdpd; Fspuy; tpjp

• Fspuy; Kiwapd; %yk; jputq;;fspd;

jd;ntg;gf; nfhs;sit xg;gply;

• epiykhw;wk;

• rlg;nghUl;fspd; epiyfs;

• jpz;k> jput> thA %yf;$Wfspd; gz;G
fSf;F ,ilapyhd NtWghLfs;.

• cUfy;> Mtpahjypd; nraw;ghl;bd;NghJ %yf;

$Wfspd; gq;fspg;Gj; njhlu;ghd vspa tpsf;fk;

• cUfy;

• epiykhw;w tisap

• cUfypd; jd; kiwntg;gk;

• gdpf;fl;b cUfypd; jd;kiw ntg;gijj;

Jzpjy; (fyit Kiw)

06

06
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

4.7 fhyepiyapy; ePuhtpapd;

nry;thf;if njhlu;GgLj;J

thu;.

• Mtpahjy;

• epiykhw;w tisap

• Mtpahjypd; jd;kiw ntg;gk;

• ePupd; nfhjpj;jypd; jd;kiw ntg;gj;ijj;

Jzpjy; (fyit Kiw)

• cUFepiy> nfhjpepiy vd;gtw;wpy; mKf;fj;jpd;
ghjpg;G

• MtpAk; <ug;gjDk;

• Mtpahjy;

• MtpahjiyAk; nfhjpj;J MtpahjiyAk;

xg;gply;

• MtpaKf;fKk;> epuk;gyhtp mKf;fKk;

• ntg;gepiyAld; MtpaKf;fk; NtWgly;
(tiuG uPjpahf)

• fdtsTld; epuk;gyhtpaKf;fk; NtWgly;

(tiuG uPjpahf)

• epuk;gyhtp mKf;fKk; nfhjpepiyAk;

• gdpgLepiy

• jdp <ug;gjd;

• rhuPug;gjd;

• Jyf;fkhd fNyhupkhdpiag; ghtpj;J
rhuPug;gjidj; Jzpjy;

04



28

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• ntg;gtpaf;ftpay;

 • ntg;gk;> rf;jpapd; ,lkhw;wj;jpd; xU re;ju;g;gkhf
tpsf;fy;

 • mfr; rf;jp (cs;sPl;Lr;rf;jp)

• ntg;gtpaf;ftpaypd; Kjyhk; tpjp WUQ 
• ntg;gtpaf;ftpaypd; Kjyhk; tpjp gad;gLj;jg;

gLk; tpNrl re;ju;g;gq;fs;

• rkntg;Gspr; nraw;ghL

• Nrwypyh nraw;ghL (Adiabatic)
• khwhf;fdtsT nraw;ghL
• khwh mKf;f nraw;ghL

• ,yl;rpa thAtpw;fhd mKf;f - fdtsT

tisap

• rf;fur; nraw;ghL

• ntg;g ,lkhw;Wif

• flj;jy;

• ntg;gf;flj;jhW
• ntg;gf;flj;jy; tPjj;jpw;fhd rkd;ghL

• ntg;gf;flj;jhiwj; Jzpjy;

• Nrypd;Kiw - Searl’s Method
(cNyhfnkhd;wpw;F)

• Nkw;fhTif (gz;gwp uPjpahf)

• fjpu;g;G  (gz;gwp uPjpahf)

4.8 gy;NtW ntg;g ,af;ftpay;

nraw;ghLfisg; gFg;gha;

tjw;F ntg;gtpaf;ftpay;

tpjpfisg; gad;gLj;Jthu;.

4.9 ntg;g ,lkhw;Wif Kiw
fs;> msT vd;gd gw;wp

ftdj;jpw; nfhs;tJld;

md;whl NtiyfisAk;

tpQ;Qhd NtiyfisAk;

jpl;lkpLthu;.

04

04



29

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

myF 5 - <u;g;Gg;Gyk;

5.1 epa+l;ldpd; <u;g;G tpjpfisg;

gad;gLj;jp nghUs;fspy;

GtpaPu;g;gpd; nry;thf;ifg;

gFg;gha;thu;.

• <u;g;G tpirg; Gyk;

• <u;g;Gg; Gyj;jpy; itf;fg;gl;l jpzpT xd;wpy;

tpirnahd;W njhopw;gly;

• <u;g;Gg; Gyj;jpd; nrwpT

• epA+l;ldpd; <u;g;G tpjp

• Gs;spj; jpzpnthd;wpy; ,Ue;J Fwpj;j J}uj;jpy;

mike;Js;s Gs;spnahd;wpd; Gyr;nrwpT

• Nfhstbtpyhd jpzpnthd;wpd; ntspNa cs;s
Gs;spapy; Gyr;nrwpT

• Gyr;nrwpTkhw;wj;ij tiuglk; %yk; fhl;ly;

• <u;g;G mOj;jk;

• m  jpzpTila nghUspy; ,Ue;J r  J}uj;jpYs;s

Gs;spapy; cs;s <u;g;G mOj;jk; r
GmV   vDk;

rkd;ghl;bdhy; jug;gLk;. (epWty; mtrpakd;W)

• Gynkhd;wpy; itf;fg;gl;Ls;s jpzpT nfhz;

Ls;s mOj;j rf;jp

• <u;g;gOj;jk; J}uj;Jld; khwiyf; fhl;Lk; tiuG

• jpzpT M  cila Nfhsnkhd;wpd; ikaj;ij

ikakhff; nfhz;L r MiuAila tl;lg;

ghijapy; ,aq;Fk; m  jpzpT nfhz;Ls;s

rf;jpf;fhd rkd;ghL (rf;jpf;Nfhit)

5.0

<u;g;Gg;Gyj;Jtq;fis

Ak;> tpjpfisAk;

gaDWjp cilajhf

md;whlNtiyfspYk;

tpQ;Qhd Ntiyfsp

Yk; gad;gLj;Jthu;.

3.2 juk; 13

06

(12 ghlNtisfs;)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

5.2 khdplj; Njitfis epiw

Ntw;Wtjw;F Gtp <u;g;Gg;

Gy mwpitg; gad;gLj;Jk;

re;ju;g;gq;fs; gw;wp Muha;

thu;.

• Gtp<u;g;Gg;Gyk;

• Gtp Nkw;gug;gpw;fUfpy; <u;g;Gg; Gyj;jpd; nrwpT

• <u;g;G Mu;KLfSf;Fk; <u;g;Gg; Gyr;nrwptpw;Fk;

,ilapyhd njhlu;G

• Gtpapd; cgNfhs;fs;

• Gtprhu; epiyahd cgNfhs;fs;
• jg;gy; Ntfk; (Escape velocity)

06



31

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

6.1 gy;NtW Vw;wk; nfhz;l

nghUl;fspdhy; Njhw;Wtpf;
fg;gLk; kpd;Gyj;jpd; guk;gy;>

gUkd; vd;gtw;iw mwpt

jw;F kpd;Gyk; njhlu;ghd

tpjpfisg; nghUj;jkhd

Kiwapy; cgNahfpg;ghu;.

6.2 gha khjpupia cgNahfpj;J

kpd;Gyj;ij mstpLthu;.

myF 6 - epiykpd;Gyk;

• epiykpd; tpir

• nghd;dpiy kpd;fhl;bia cgNahfpj;J Vw;wq;
fspd; elj;ij gw;wp EZfpaha;thu;.

• ntt;NtW kpd;Gyj;jpy; kpd; tpirf;NfhLfs;

• Gs;sp Vw;wnkhd;iwr; #o

• Gs;sp Vw;wq;fs; ,uz;ilr; #o

• Vw;wq;nfhz;l ,uz;L rkhe;juj; jl;LfSf;F

,ilapy;

 • kpd;Gynkhd;wpy; cs;s Vw;wnkhd;wpd; tpir
 • kpd;Gyj;jpd; nrwpT

• $Nyhkpd; tpjp

• Gs;sp Vw;wnkhd;wpypUe;J VjhtJ xU J}uj;jpy;

cs;s Gs;spnahd;wpd; Gyr; nrwpT

• kpd;Gyr; nrwpT khwiyf; fhl;Lk; tiuG

• kpd;Gyj;jpw;fhd ghakhjpup
• kpd;ghaKk; ghaf; NfhLfSk;

• fTrpd; Njw;wk; - Gauss’s Theory
• fTrpd; tpjpiag; gad;gLj;jp kpd;Gyr; nrwpitj;

Jzpjy;

• Gs;sp Vw;wnkhd;iwr; #o

• Vw;wq;nfhz;l Kbtpypf; flj;jpapd; jsj;jpd;

mUNf

• Vw;wq;nfhz;l Nfhstbtf; flj;jpiar; #o
• Nfhsj;jpw;F ntspNa

• Nfhs Nkw;gug;gpy;

6.0

kpd;Gyj; jj;Jtq;f

isAk; tpjpfisAk;

gaDWjp cilajhf

md;whl Ntiyfsp

Yk; tpQ;Qhd Ntiy

fspYk; gad;gLj;J

thu;.

08

(30 ghlNtisfs;)

08
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• Nfhsj;jpd; cs;Ns
• rPuhd Vw;wk; nfhz;l Nfhs kpd; fhtypiar;

#o
• Nfhsj;jpw;F ntspNa
• Nfhs Nkw;gug;gpy;
• Nfhsj;jpd; cs;Ns

• Nfhsj;jpd; ikaj;jpypUe;J J}uj;Jld; Gyr;
nrwpT khwiy tiuglj;jpy; Fwpj;jy;

• Vw;wq;nfhz;l Kbtpyp ePsk; cila nky;ypa
fk;gpapd; mr;rpypUe;J r  J}uj;jpy; Gyr; nrwpT.

• kpd; mOj;jk;
• Gynkhd;wpDs; cs;s Gs;spnahd;wpy; mOj;
jj;ij tiutpyf;fzg;gLj;jy;.

• Gs;sp Vw;wq;nfhz;l nghUs; xd;wpypUe;J
VjhtJ xU J}uj;jpYs;s Gs;spapd; mOj;jk;

1
4

QV
r 

  (epWty; mtrpakd;W)

• Gs;sp Vw;wq;fspd; guk;gy; fhuzkhf Fwpj;j

Gs;spapy; mOj;jk;
• ,uz;L Gs;spfSf;filNa cs;s mOj;j
tpj;jpahrk;

• kpd;Gynkhd;wpy; cs;s Vw;wnkhd;W nfhz;Ls;s
mOj;j rf;jp

• Vw;wg; guk;gy; nfhz;Ls;s  njhFjpnahd;wpd;
mOj;j rf;jp

• mOj;j tpj;jpahrj;jpw;Ff; FWf;Nf Vw;wnkhd;iw
,af;Fk;NghJ nra;ag;gl;l Ntiyapd; msT

6.3 kpd;Gyj;jpy; itf;fg;gl;l

Vw;wnkhd;wpy; Njhw;Wtpf;fg;

gLk; mOj;jrf;jpia mstpL
thu;.

         08



33

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• rk mOj;jg; gug;Gf;fs;.

• gy;NtW Gyq;fspd; rk mOj;j Nkw;gug;Gf;fs;

• Gs;sp Vw;wnkhd;wpw;fUNf

• xj;j Gs;sp Vw;wq;fSf;fpilNa
• xt;thg;Gs;sp Vw;wq;fSf;fpilNa

• mOj;jg;gbj;jpwd;

• mOj;jg;gbj;jpwd; kpd;Gyr; nrwpT vd;gdtw;wpw;

fpilNaahd njhlu;G

• kpd; nfhs;ssT

• nfhs;ssit tiutpyf;fzg;gLj;jy;.
• rkhe;juj;jl;Lf; nfhs;sstpfs;

• 0k Ac
d


  rkd;ghl;ilg; ngwy;.

• Nfhsf;flj;jpapd; nfhs;ssT (Nfhs nfhs;sstp

fs; cs;slf;fg;gltpy;iy)

• nfhs;sstpfis ,izj;jy;.

• njhluhf ,izjjy;

• rkhe;jukhf ,izj;jy;

• Vw;wq;nfhz;l nfhs;sstpapy; Nrkpf;fg;gl;Ls;s

rf;jp

• rf;jpf;fhd rkd;ghl;ilg; ngwy;
• gy;NtW tbtf;flj;jpfspy; Vw;wq;fspd; guk;gy;

• Gs;sp; ,wf;fp (corona discharge)
• kpd;dw;flj;jpapd; njhopw;ghL (kpd;dy; jhf;fj;

Jld; njhlu;ghd Gs;spfspd; nraw;ghL kl;Lk;)

6.4 kpd; Rw;Wf;fspd; nfhs;sstp

fis gaDWjp cilajhfg;

gad;gLj;Jthu;.

06



34

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• kpd;Ndhl;lj;jpd; mbg;gil vz;zf;fUf;fs;

• kpd;Ndw;wq;fs;> kpd;Ndhl;lk;
QI
t



• cNyhff; flj;jpnahd;wpDs; Xl;lk; flj;jg;gL

tjd; nghwpKiw

• efu;T Ntfj;jpw;fhd Nfhit

• Xl;lg; gug;glu;j;jp

• mOj;j tpj;jpahrk;

• jil> jilj;jpwd; A
lR 

• flj;jhW
• ntg;gepiyAld; jil khWk; tpjk; (jilapd;

ntg;gepiyf; Fzfk;)

• kPflj;jp

• kPflj;jpfspd; elj;ij

• kPflj;jpg; nghUl;fs;

• kPflj;jpfspd; ,ay;Gfs;

• kPflj;jpfspd; gad;fs;

• jilfspd; Nru;khdk;
• njhlu; ,izg;G

• rkhe;ju ,izg;G

• vspa tiy Ntiyfspd; rktYj;jil

• mOj;jg; gpupifr;Rw;W

7.1 Xl;l kpd;dpay; njhlu;ghd

ngsjpf fzpaq;fis Vw;w
re;ju;g;gq;fspy; nghUj;j

khff; ifahs;thu;.

7.0

Xl;l kpd;dpay; tpjp

fs; jj;Jtq;fs;>

tpisTfs; vd;g

tw;iw nghUj;jkhd

jhfTk; gaDWjp

AilajhfTk; gad;

gLj;Jthu;.

08

myF 7 - Xl;l kpd;dpay; (42 ghlNtisfs;)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• Xkpd; tpjp

• Xkpd; tpjp nry;YgbahFk; epiyikfs;

• V.I tiuG

• Xkpd; tpjpf;F mikAk; flj;jpfs;

• Xkpd; tpjpf;F mikahj flj;jpfs;

• rf;jpAk; tYTk;

• Vw;wk; gha;tjw;fhd tpuakhFk; rf;jp gw;wpa

Nfhit QVW  > VItW 
• rf;jp tpuakhFk; tPjj;jpw;fhd Nfhit VIP 

• RIP 2 >
R

VP
2

  Ak; ,2RtIW  t
R

VW
2



ngwy;

• VIP  > VItW  I VjhtJ cgfuzq;fSf;fhfg;

gad;gLj;jy;

• RIP 2 >
R

VP
2

 > ,2RtIW  t
R

VW
2

  vd;gtw;

iw ntg;gj;ij khj;jpuk; Njhw;Wtpf;Fk; $WfSf;

fhfg; gad;gLj;Jjy; (A+ypd; ntg;g tpisT)

7.2 Neu; Xl;l kpd;Rw;Wf;fspy;

rf;jpiaAk; tYitAk;

mstpLthu;.

04



36

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

7.3 kpd;Rw;Wf;fspd; tY Kjy;

fis mstwp uPjpahfj;
Njbaha;thu;.

• kpd; ,af;f tpir

• vspa kpd;fyj;jpd; jfLfSf;fpilNa kpd; mOj;jk;

Njhd;Wk; Kiw

• epak kpd;Ndhl;l jpir

• gy;NtW kpd; ,af;f tpir Kjy;fspy; rf;jpg;

gupkhw;wk;

• kpd; ,af;f tpiria tiutpyf;fzg;gLj;jy;

• mfj;jilia mwpKfg;gLj;jy;
• kpd;dpaf;ftpir Kjy; xd;iwf;nfhz;l Rw;wpw;fhd

rf;jpf; fhg;G tpjpia gad;gLj;jy;

• kpd; ,af;f tpirf;fhd IrEV   vDk;  Nfhit

ia %ba Rw;wpy; fyj;jpd; KidfSf;fhd
mOj;j NtWghL vd tpgupj;jy;

• fynkhd;wpd; kpd;dpaf;f tpirnahd;iwAk;

mfj;jiliaAk; jPu;khdpj;jy; (tiuG Kiw

%yk;)

• kpd; ,af;f tpir Kjy;fspd; Nru;khdk;

• njhluha; ,izj;jy;

• xj;j Kjy;fis rkhe;jukhf ,izj;jy;

• jilf;Fk; tYTf;Fk; ,ilapyhd tiuG
• kpd;,af;ftpir Kjy;fspypUe;J cr;r tYitg;

ngw;Wf;nfhs;tjd; Kf;fpaj;Jtk;

(epWty; mtrpakd;W)

       06



37

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• kpd;Rw;Wf;fs;

• fpu;f;Nfhg;gpd; tpjp

• Kjyhk; tpjp (Vw;wf; fhg;G)

• ,uz;lhk; tpjp; (rf;jpf; fhg;G)

• ctPw;];ud; ghyk;

• rkepiyr; re;ju;g;gj;jpy; jilfSf;fpilapyhd
njhlu;G

• kPw;wu; ghyk;

• kPw;wu; ghyj;ijg; gad;gLj;Jk;NghJ

ftdpf;fNtz;ba fhuzpfs;

• jilfis xg;gply;

• jilfspd; ntg;gepiyf;  Fzfj;ijf;

fhZjy;.

• fy;tNdhkhdpia mbg;gilahff; nfhz;l kpd;

mstPl;Lf; fUtpfs;

• mk;gpau;khdp

• xOq;FgLj;jy;

• ,yl;rpa mk;gpau;khdpapd; ,ay;Gfs;

• mk;gpau;khdpapd; tPr;ir khw;Wjy;

• cNthw;Wkhdp
• xOq;FgLj;jy;

• ,yl;rpa cNthw;Wkhdpapd; ,ay;Gfs;

• cNthw;Wkhdpapd; tPr;ir khw;Wjy;

7.4 kpd;Rw;Wf;fis tbtikg;

gjw;fhd Xl;lkpd;dpay;

njhlu;ghd jj;Jtq;fisAk;

tpjpfisAk; gaDWjpAld;

gad;gLj;Jthu;.

7.5 mstPL ngwg;gl Ntz;ba

fzpaj;jpw;F Vw;w cgfuzj;

ijj;njupTnra;J kpd; ms

tPl;L fUtpfis jpUj;jkhf

Tk; ghJfhg;ghfTk; ifahS

thu;.

10

       04



38

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• Xk;khdp

• xOq;FgLj;jy;

• gy;khdp (Multi - meter)

• mOj;jkhdp

• mOj;jkhdpapd; jj;Jtk;
• mOj;jkhdpia msTNfhbly;

• mOj;jkhdpia gad;gLj;Jk;NghJ ftdj;jpw;

nfhs;s Ntz;ba fhuzpfs;

• mOj;jkhdpapd; gad;ghL

• kpd;,af;f tpirfis xg;gply;

• jilfis xg;gply;

• fyk; xd;wpd; mfj;;jilia mstply;

• kpfr;rpwpa kpd; ,af;f tpiria mstply;
• mOj;jkhdpapd; gad;ghl;bd; mD$yq;fSk;

gpujp$yq;fSk;

7.6 nghUj;jkhd Rw;Wf;fspy;
,izg;gjd; %yk; mOj;j

khdpiag; gad;gLj;Jthu;.

10



39

  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

8.0

kpd;Ndhl;lj;jpw;Fk;

fhe;jtpaypw;Fk;

,ilapyhd tpisT

fis md;whl

NtiyfspYk;

tpQ;Qhd Ntiyfsp

Yk; gad;gLj;Jthu;.

8.1 khwpfis MSifg;gLj;J
jy; %yk; fhe;jg;Gyj;jpy;

itf;fg;gl;l kpd;Ndhl;lj;

ijf;fhTk; flj;jpapYk;

,aq;Fk; Vw;wj;jpYk; njhopw;

gLk; tpiria fl;Lg;gLj;J

thu;.

8.2 Njitf;Nfw;w khwpfis

ifahStjd; %yk; fhe;jg;

Gyj;ij cUthf;Fthu;.

• fhe;j tpir

• fhe;jg;Gyk; xd;wpy; kpd;Ndhl;lk; ghAk; flj;jpapy;

njhopw;gLk; tpir

• kpd;Ndhl;lj; juhir cgNahfpj;J kpd;fhe;j

tpirapd; ,ay;Gfis tha;g;Gg; ghu;j;jy;

• fhe;jtpirapd; gUkdpw;fhd Nfhit

• fhe;jg;gha mlu;j;jp

• gpskpq;fpd; ,lf;if tpjp
• fhe;jg;Gyj;jpy; ,aq;Fk; Vw;wj;jpy; njhopw;gLk;

tpir

• tpirapd; gUkd;

• tpirapd; jpir

• N`hy; tpisT

• gz;gwp Kiwapy; tpsf;fy;

• N`hypd; mOj;jj;Jf;fhd Nfhitiag; ngwy;

• N`hypd; tpistpd; gpuNahfk;

• fhe;jg;Gyr;nrwpT

• gpNah - rhth tpjp (Biot and Savart)
• kpd;idf;nfhz;L nry;Yk;  Kbtpypf; flj;jpapd;

mUNf fhe;jg;gha mlu;j;jp (epWty; mtrpakd;W)

• kpd;idf; nfhz;L nry;Yk; tl;lr;RUspd; ikaj;

jpy; fhe;jg;gha mlu;j;jp

• kpd;idf;nfhz;L nry;Yk; ePskhd tupr;RUspd;
mr;rpy; fhe;jg;gha mlu;j;jp (epWty; mtrpakd;W)

myF 8 - kpd;fhe;jtpay; Njhw;wg;ghLfs;

10

06

(34 ghlNtisfs;)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• kpd;idf; nfhz;L nry;Yk; Kbtpyp ePsKila

rkhe;juf; flj;jpfs; ,uz;bw;fpilNa Njhd;Wk;

tpirapd; gUkd;

• mk;gpaiu tiutpyf;fzg;gLj;jy;

• kpd;Ndhl;lj; jlj;jpy; njhopw;gLk; KWf;fk;
• rPuhd fhe;jg;Gynkhd;wpy; itf;fg;gl;l kpd; XLk;

nrt;tf tbtkhd RUs;

• Miuad; fhe;jg;Gynkhd;wpy; itf;fggl;l kpd;

XLk; nrt;tf tbtkhd RUs;

• mirAQ;RUs; fy;tNdhkhdp

• tpyf;fYf;fhd Nfhitnahd;iwg; ngw;Wf;

nfhs;sy;

• Xl;l Gyd;$u;ikapy; nry;thf;Fr; nrYj;Jk;
fhuzpfs;

• Neu; Xl;l Nkhl;lu;

8.3 kpd;Ndhl;lj;jpw;Fk;

 fhe;jtpaYf;Fk;  ,ilapyhd

 ,ilj;njhlu;G fhuzkhd Row;rp

 tpistpid  Muha;thu;.

06
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• kpd;fhe;jj; J}z;ly;

• kpd;fhe;jj; J}z;ly; tpjpfs;

• guNlapd; tpjp

• nyd;w;rpd; tpjp (Lenz’s Law)
• kpd;fhe;jj; J}z;liyr; nra;Jfhl;ly;

• fhe;jg;Gynkhd;wpy;  ,aq;Fk; Neuhd flj;jpnahd;
wpy; J}z;lg;gLk; kpd;dpaf;f tpir

• J}z;ly; kpd; ,af;f tpirf;fhd tpsf;fKk;

NfhitAk;

• gpnskpq;fpd; tyf;if tpjp

• fhe;jg;Gynkhd;wpy; RoYk; Nfhypy; J}z;lg;gLk;

kpd;dpaf;ftpir

• fhe;jg;Gynkhd;wpy; RoYk; jl;by; J}z;lg;gLk;

kpd;dpaf;f tpir
• fhe;jg;Gynkhd;wpy; RoYk; nrt;tfr; RUspy;

J}z;lg;gLk; kpd;dpaf;f tpir> cau; ngWkhdj;

jpw;fhd Nfhit

• MlNyhl;l kpd;gpwg;ghf;fp

• xOq;fikg;G

• Neuj;Jld; kpd;dpaf;f tpir khwiyf;

fhl;Lk; tiuG

• NeNuhl;l kpd;gpwg;ghf;fp
• xOq;fikg;G

• Neuj;Jld; kpd;dpaf;f tpir khwiyf;

fhl;Lk; tiuG

• RupaNyhl;lKk;; cgNahfKk;

• Nkhl;lu; xd;wpd; gpd; kpd; ,af;f tpir

8.4 kpd;fhe;jj;J}z;ly; tpjpfis

njhopy;El;gj; NjitfSf;

fhfg; gad;gLj;Jthu;.

12
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• MNkr;rupd; Clhd kpd;Ndhl;lj;jpy; gpd;

kpd;dpaf;f tpirapd; tpisT

• Muk;g Xl;lj;ijf; fl;Lg;gLj;jy;

• khw;wpfs;

• mikg;G

• Kjy; Rw;wpYk; Jizr;Rw;wpYk; cs;s Rw;Wf;
fSf;Fk; mOj;jtpj;jpahrj;jpw;Fk; ,ilapyhd

njhlu;G

• gbFiw> gb$l;b khw;wp

• epiykhw;wpapd; VI tpisT> ngag;G / gag;G
rf;jpahf

• khw;wpapy; rf;jp tpuak;

• [{y; ntg;g tpuak;

• Rupay; Xl;l tpuak;
• khw;wpfspd; gad;ghL

• kpd;rf;jp CLflj;jy;

• MlNyhl;l kpd;Ndhl;lj;jpd; %yfq;fs;

• MlNyhl;l Kjypy; ,Ue;J ird; tisap

(Sinusoidal) miytbtj;jpy; mOj;j

NtWghL> kpd;Ndhl;lj;ijg; ngwy;

• cr;rg;ngWkhdKk; ,il %ytu;f;fg;

ngWkhdKk;
• kpd;Rw;Wf;fspd; jilapy; ruhrup

       tY> thw;wpy; (watts)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

9.0

khdplj; Njitfis

tpidj;jpwDld;
epiwT nra;Jnfhs;t

jw;F ,yj;jpudpay;

Rw;Wf;fisg; gad;

gLj;Jthu;.

9.1 Fiw flj;jpf; $Wfspd;

njhopw;gLk; jj;Jtq;fs; gw;wp

Muha;thu;.

• re;jp ,Uthap

• cs;sPl;L Fiwflj;jp tif

• ntspaPl;L Fiwflj;jp tif

• n tif

• p tif

• p - n re;jp ,Uthap
• twpjhf;fy; gpuNjrk;

• Kd;Kff; Nfhly;

• gpd;Kff; Nfhly;

• ,Uthapapd; rpwg;gpay;Gfs;

• ,yl;rpa ,Uthapapd; I - V tiuG

• nra;Kiw ,Uthapapd; I - V tiuG

• ,Uthapia rPuhf;fpahfg; gad;gLj;jy;

• miu miyr; rPuhf;fk;
• KO miyr; rPuhf;fk;

• xg;gkhf;fy;

• rPuhf;fiy fNjhl;Lf;fjpu; miyTfhl;b %yk;

nra;J fhl;Ljy; (CRO)

• ,Uthapia Mspahfg; gad;gLj;jy;

• gy;NtW tifahd ,Uthapfs;

• nrdu; ,Uthap

• nrdu; ,Uthapapd; Nthw;wsT rPuhf;fy;
• xspfhYk; ,Uthap (LED)
• xspapay; ,Uthap (Photo diode)

myF 9 - ,yj;jpudpay;

06

(30 ghlNtisfs;)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• jpuhd;rp];wu;
• ,Uik KidT jpuhd;rp];wu;

• npn, pnp jpuhd;rp];wupd; fl;likg;Gk; Rw;Wf;
FwpaPLk;.

• npn jpuhd;rp];wu; Rw;W
• jpuhd;rp];wupd; njhopw;ghL
• Rw;W cUtikg;G

• nghJ mb
• nghJf;fhyp
• nghJ Nrfupg;ghd;

• nghJ - fhyp cUtikg;gpy; jpuhd;rpw;wupd;
rpwg ;G ,ay;Gfis EZfp Muha;jy;
• nga;g;G rpwg;G ,ay;Gfs;
• gag;G rpwg;G ,ay;Gfs;
• ,lk;khWk; rpwg;G ,ay;Gfs;

• jpuhd;rp];wiu NfhlYwr; nra;jy;
• nghJf;fhyp jphd;rpw;wu; tpupayhf;fp

• Xl;l tpupayhf;fy;
• mOj;j tpupayhf;fy;

• nghJf;fhyp jpuhd;rp];wu; Msp
• xUKidT jpuhd;rp];wu;

• Gy tpisT jpuhd;rp];wu;
(Field Effect Transistor - FET)
• n-top (n-channel), p-top (p-channel),d;

fl;likg;Gk; Rw;Wf; FwpaPLk;
• n top FET d; njhopw;ghL

• rpwg;gpay;Gfs;
• FET ia cgNahfpj;J Nthy;wsT

tpupayhf;fk; (gz;gwp uPjpahf)

9.2 re;jp jpuhd;rpw;wupd; njhopw;

ghLfis nra;Kiwj;

Njitfspy; gad;gLj;Jthu;.

12
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

9.3 nraw;ghl;L tpupayhf;fpapd;

gad;ghL gw;wp EZfpaha;
thu;.

9.4 ,yf;fr; Rw;Wf;fspd; nraw;
ghl;ilf; fl;Lg;gLj;Jtjw;F
ju;f;fg;gliyfisg; gad;
gLj;Jthu;.

• nraw;ghl;L tpupayhf;fp

• nraw;ghl;L tpupayhf;fp xU xd;wpize;j

Rw;whf (IC)
• Kbtplq;fis ,dq;fz;L nfhs;sy;

• nraw;ghl;L tpupayhf;fy; njhopw;ghL

• jpwe;j jlr; re;ju;g;gj;jpw;fhd rpwg;gpay;Gfs;
• nraw;ghl;L tpupayhf;fpia mOj;j

tpupayhf;fpahfg; gad;gLj;jy;

• %ba jlr; re;ju;g;gk; (vjpu;g;gpd;D}l;ly;)

• nghd;dhd tpjpfs; I ck; II ck;

(Golden rules)
• Neu;khw;W tpupayhf;fk;

• Neu;khw;wy;yhj tpupayhf;fk;

• nraw;ghl;L tpupayhf;fpia mOj;j xg;ghspahf
(Voltage comparator) gad;gLj;jy;

• ,yf;f ,yj;jpudpay;
• ju;f;fg;gliyfspy; G+ypad; NfhitAk; (Boolean

algebra) nka; ml;ltizAk;
• NOT gliy
• AND gliy
• OR gliy
• NAND gliy
• NOR gliy
• EXOR gliy
• EXNOR gliy

06

06
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• mbg;gilj; ju;f;fg;gliyfspd; nka;
ml;ltizfis EZfp Muha;jy;

• vspa ,yf;fr; Rw;wpf;fhd ju;f;ff; Nfhit

($baJ %d;W ngau;g;Gfs;)

• jug;gl;Ls;s ju;f;ff;$w;iw ju;f;fg;gliyahf
khw;wy;

• nka; ml;ltizia ju;f;ff;Nfhitahff; fhl;ly;

• vspa ju;f;f Rw;Wf;fis tbtikj;jy;

• ,yj;jpudpay; epidtfk; (Electronic memory)
• NAND/NOR gliyfSld;  jdp epidtfk;

%yk; (Single memory element)
• mbg;gil SR flip-flop (Bistable)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• jpz;kq;fspd; kPs;jd;ik

• ,OitAk; ePl;rpAk;

• Rik - ePl;rp tiuG

• `{f;fpd; tpjp

• ,Oitj; jifg;G

• ,Oit tpfhuk;

• aq;fpd; kl;L

• cNyhff;fk;gpapd; aq;fpd; kl;ilj; Jzpjy;
• jifg;G - tpfhu tiuG

• ,Oitf;Fs;shf;fg;gl;l ,ioapy; Nrkpf;fg;

gl;Ls;s rf;jp

• gpRf;Fik

• gpRf;Fik tpir

• gpRf;Fik tpiriag; ghjpf;Fk; fhuzpfs;

• Ntfg;gbj;jpwd;
• ,Oitj;jifg;G (F/A)

• gpRf;Fikf; Fzfk;

• ghapg;gha;r;rypw;fhd GthNrapd; #j;jpuk;

• nry;YgbahFk; epge;jidfs;

• gupkhzg; gFg;igg; gad;gLj;jp #j;jpuk;

rupahdnjdf; fhl;ly;

• gpRf;Fikf;Fzfj;ijj; Jzptjw;F

GthNrapd; #j;jpuj;ijg; gad;gLj;jy;

10.1 kPs;jd;ik gw;wpa mwpitg;
gad;gLj;jp md;whl tho;f;

ifj; NjitfSf;Fg; nghUj;

jkhf gjhu;j;jq;fisj;

njupT nra;thu;.

10.2 gpRf;Fik gw;wpa mwpit

md;whl NjitfSf;Fk;

tpQ;Qhd NtiyfspYk;

cgNahfpg;ghu;.

10.0

rlj;jpd; nghwpapay;

,ay;Gfs; gw;wpa

mwpit md;whl

NtiyfspYk;

tpQ;Qhd nraw;ghL
fspYk; msT uPjp

ahfg; gpuNahfpg;ghu;.

myF 10 - rlj;jpd; nghwpapay; ,ay;Gfs;

10

10

(32 ghlNtisfs;)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• gpRf;Fik Clfq;fspd; Clhd nghUs;fspd;

,af;fk;

• nghUs; kPJ jhf;Fk; tpirfs;

• v - t tiuig gad;ggLj;jp KbT Ntfk;

• ];nuhf;fpd; tpjp

• nry;YgbahFk; epge;jidfs;
• gupkhzg;gFg;gpD}lhf #j;jpuj;ij rup

ghu;j;jy;

• KbT Ntfj;jpw;fhd rkd;ghnlhd;iwg; ngwy;

• Nky;Nehf;fp ,aq;FnghUs; xd;wpw;fhd

• fPo;Nehf;fp ,aq;Fg;nghUs; xd;wpw;fhd

• KbT Ntfj;jpw;fhd rkd;ghl;bd; %yk; gpRf;F

ikf; Fzfj;ij xg;gply;

• ntg;gepiyAld; gpRf;FikkhWk; tpjk;
• gpRf;Fikapd; gad;ghL

• gug;G ,Oit

• jputnkhd;wpd; RahjPd Nkw;gug;gpd; ,ay;Gfis

tpsf;fpf;fhl;ly;

• jputnkhd;wpd; RahjPd Nkw;gug;gpd; elj;ijia

%yf;$WfSf;fpilapyhd tpir %yk; tpsf;fy;
• gug;G ,Oitia tiutpyf;fzg;gLj;jy;.

• njhLiff; Nfhzk;

• jput gpiwAU ,ay;Gf;Fk; njhLiff; Nfhzj;

jpw;Fk; ,ilapyhd njhlu;G

10.3 gug;G ,Oit gw;wpa mwpit

md;whl Njitfis epiwT

nra;tjw;Fk; ,aw;ifj;

Njhw;wghLfis tpsf;Ftjw;

Fk; cgNahfpg;ghu;.

12
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• RahjPd Nkw;gug;Gr; rf;jp

• jputg;glynkhd;wpy; rkntg;gGspahf (Isothermal)
Nkw;gug;ig mjpfupf;Fk;NghJ nra;ag;gLk;

Ntiyf;fhd Nfhit

• gug;G rf;jpf;Fk;> gug;G ,Oitf;Fkhd njhlu;G

• Nfhsg;gpiwapd; Clhf mKf;f NtWghLf;fhd

Nfhit

• kapu;j;Jis vOif

• kapu;j;Jis vOiff;Nfhitnahd;iw ngwy;

• gug;G ,Oitiaj; Jzpjy;

• EZf;Ff;fhl;b tOf;fp Kiwiag; gad;

gLj;jy;

• fk;gpr;rl;lfnkhd;wpy; rtu;f;fhug; glyk;

xd;iw Mf;fp JzpAk; Kiw

• kapu;j;Jis vOif Kiwiag; gad;

gLj;jy;

• Nafupd; Kiwiag; gad;gLj;jy;
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• fjpu;g;gpd; nrhl;L ,ay;G

• fUk;nghUs; fjpu;g;G

• ];nughdpd; tpjp

• epiw fUk;nghUs; my;yhj nghUl;fSf;F

];nughdpd; tpjpia khw;wp mikj;jy;

• fjpu;g;Gr; nrwptpw;Fk; miy ePsj;jpw;Fkhd
tiuG

• tPdpd; ,lg;ngau;r;rp tpjp

• fjpu;g;Gr; nrwpT guk;giy gz;ila ngsjpf

tpay; nfhs;ifahy; tpsf;f Kbahky;

,Ue;jik

• gpshq;fpd; fUJNfhs;

• rf;jpkl;lk;> rf;jpr;nrhl;L vd;gtw;iw mbg;gil

ahff;nfhz;L fUk;nghUs; fjpu;g;ig tpsq;fg;
gLj;jy;

• xspkpd; tpisT

• Eiotha;kPbwd;

• I - V tiuG

• jLf;Fk; mOj;jk;

• kPbwdpw;Fk; jLf;Fk; mOj;jj;jpw;Fkhd tiuG

• gy;NtW cNyhfq;fSf;fhd tiuGfs;
• xspkpd; tpisit gz;ila ngsjpftpay;

nfhs;ifahy; tpsf;fKbahky; ,Ue;jik

• xspkpd; tpisit tpsf;Ftjw;F Id;];iud;

Kd;itj;j fUJNfhs;

11.1 nrhl;L nfhs;ifiaf; fUk;

nghUs;fspd; fjpu;g;Gr;

nrwpTg; guk;giy tpsf;fg;

gad;gLj;Jthu;.

11.2 nrhl;L nfhs;ifia xspkpd;

tpisit tpsf;fg; gpuNahfpg;

ghu;.

11.0

etPd ngsjpftpay;

nfhs;iffis Muha;

thu;.

myF 11 - rlKk; fjpu;g;Gk;

04

04

(22 ghlNtisfs;)
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• rf;jpr; nrhl;Lf;fis (Nghl;ld;) gad;gLj;jp

xspkpd;tpisit tpsf;fy;.

• Id;];iudpd; xspkpd; tpisTr;; rkd;ghL

• Ntiyr;rhu;G

• cau; ,af;f rf;jp

• Ntiyr; rhu;gpw;Fk; Eiotha; kPbwDf;Fk;

,ilapyhd njhlu;G

• jLf;Fk; mOj;jj;jpw;Fk; cau; ,af;fr; rf;jpf;Fk;
,ilapyhd njhlu;G

• rlj;jpd; miy ,ay;Gfs;

• rlj;jpd; miyapay;G gw;wpa rhd;Wfs;

• rl;lj;jpd; miyf;fhd b. Gnwhf;yp miy ePsk;

• ,yj;jpudpay;; EZf;Ff;fhl;bapd;; jj;Jtk;

• X-fjpu;fs;
• X-fjpu;fs; cw;gj;jpahf;fy;

• X-fjpu;fspd; ,ay;Gfs;
• X-fjpu;fspd; gad;ghLfs;

• fjpu;j;njhopw;ghL

• ,aw;iff; fjpu;j;njhopw;ghl;L Nja;T
• α-Jzpf;iff; fhyy;

• β-Jzpf;iff; fhyy;

• γ-fjpu;f; fhyy;

11.3 miy - Jzpf;if ,Uik

,ay;G gw;wp Muha;thu;.
(Duality)

11.4 khdplj; Njitfis epiwT

nra;Jnfhs;tjw;fhf X
fjpu;fisg; gad;gLj;Jthu;.

11.5 khdplj; Njitfis epiwT

nra;Jnfhs;tjw;F fjpu;j;

njhopw;ghL gw;wp Muha;thu;.

02

02

06
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• fjpu;j;njhopw;ghl;L Nja;T tpjpAk; mjd; mwpKfk;

• tiuG %yk; fhl;ly;

• Nja;T khwpyp

• njhopw;ghL

• miu MAl;fhyk;

• fjpu;j;njhopw;ghl;bd; gad;ghL
• fjpu; njhopw;ghl;il Njjpaply;

• kUj;Jtk;> ,ae;jputpay;> tptrhaj;Jiwfspy;

• fjpu;j;njhopw;ghl;bd; Rfhjhu mghaKk; ghJfhg;G

Kd;Ndw;ghLfSk;

• fjpu;g;gpd; msit mstply;

• cwpQ;rg;gLk; fjpu;g;G (Gy) (Radiation dose)
• RBE (Relative Biological Effectiveness) /

Q-fhuzp (Quality Factor)
gypj Cl;L (Sv) (Effective dose)

• Rfhjhu mghafuk;

• fjpu;g;gpd; ,ay;Gfs;

• fjpu;g;Gf;F ntspf;fhl;lg;gl;l clypd; gug;G

• gypj Cl;L (Effective dose)
• ghJfhg;G Kd;Ndw;ghLfs;

• mZf;fU
• fUtpd; cWjpg;ghL

• xd;WgLj;jpa mZj;jpzpT myF

• jpzpTf; FiwT

• Id;];iudpd; jpzpT - rf;jpr; rkd;ghL

11.6 fUr;rf;jpAk; mjd; gad;

ghLk; gw;wp Muha;thu;.
04
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

• fl;Lr; rf;jp (Binding energy)
• mZntz;zpw;Fk; epAf;fpspNahdpd; fl;Lr;
rf;jpf;Fkhd tiuG

• ,urhad jhf;fq;fspd;NghJk; fUj;jhf;fq;fspd;

NghJk; ntspaplg;gLk; rj;jpia xg;gply;

• fUr;rf;jp

• fUg;gpsT

• mZf;Fz;bd; njhopw;ghL
• mZtY epiyaj;jpd; nraw;ghL

• fU xd;wy;

• fU xd;wy; jhf;fj;jpw;F Njitahd

epge;jidfs;

• #upadpy; epfOk; fU xd;wy; jhf;fk;

• rf;jpiag; ngw;Wf;nfhs;tjw;F fU xd;wy;

jhf;fj;ijg; gad;gLj;Jk; Kaw;rp
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

4.0 fw;wy; - fw;gpj;jy; cj;jpfs;

jw;Nghija fy;tpapd; cyfshtpa Nghf;fhdJ> Nju;r;rp mbg;gilahd ghlj;jpl;lj;ij mwpKfg;gLj;JtjhFk;. ,J $l;L

Kiwahd fw;wiy khztu; ika nraw;ghLfspD}lhf tpUj;jpnra;Ak;. ,k;Kiwapy; fw;wyhdJ fw;gpj;jiy tpl Nkd;ikahff;

fhzg;gLk;. khztu;fs; nraw;ghLfspy; capu;g;Gld; <LgLtjd; %yk; mtu;fsJ jdpahs; jpwd;fs;> r%fj;jpwd;fs;> tpNtfj;

jpwd;fs; vd;gd tpUj;jp miltJ mjpfup;f;fg; gpd;tUtdtw;wpw;F mOj;jk; nfhLf;fg;gl;Ls;sJ.

• KbAkhdtiu tpla cs;slf;fj;ij 5E khjpup nraw;ghLfspD}lhf tpsf;Ftjw;F Nahrpf;fg;gl;Ls;sJ.

• xt;nthU jiyg;GlDk; njhlu;Gila njhopy;El;g gpuNahfq;fis Fwpg;gpLtjw;F MrpupaUf;F MNyhrid toq;fg;gl;Ls;sJ.

• khztu;fis nraw;ghl;L uPjpahd mDgtj;ij ngWtjw;F ,lk; nfhLj;jy;

• Njitahd ,lq;fspy; ek;gj;jFe;j %yq;fspypUe;J mwpitAk; jfty;fisAk; ngWtjw;F khztu;fis topg;gLj;jy;
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

5.0 ghlrhiyf;nfhs;ifAk; epfo;r;rpj; jpl;lq;fSk;

1. Fwpj;j fw;wy; tpisTfis miltjw;fhf MrpupaUf;Fg; nghUj;jkhd fw;wy; - fw;gpj;jy; Kiwiag; gpd;gw;Wtjw;Fr;

Rje;jpuk; cz;L.

2. xt;nthU myfpdJk; Nfhl;ghl;L uPjpahd $Wfis tpsf;Ftjw;F jbj;j vOj;Jf;fspy; jug;gl;l nraw;ghl;Lf; $Wfis

Nkw;nfhs;s vjpu;ghu;f;fg;gLfpd;wJ.

3. khztu;fspd; Mw;wy;fshdJ Nkyjpf ghltpjhdr;  nraw;ghLfs;> NtW thrpg;gpw;fhd gpw;Nru;f;ifs;> fzpdp fw;wy; nkd;nghUs;

Nghd;w fw;wy; - fw;gpj;jy; cgfuzq;fs;%yk; mjpfupf;fg;gl Ntz;Lk;.

4. tFg;giwr; nraw;ghLfSf;F Nkyjpfkhf> khztu;fspd; jpwid tpupTgLj;Jtjw;Fg; gpd;tUk; ,izghl tpjhdr; nraw;ghLfspy;

<LgLjy; vjpu;ghu;f;fg;gLfpd;wJ.

• ngsjpftpaypd; gy;NtW gFjpfisAk; njhlu> ghlrhiyf; fofq;fis epWty;

• ngsjpftpaypd; gpuNahfq;fis mtjhdpf;ff;$ba ,lu;fSf;fhd fsg; gazq;fis Nkw;nfhs;syk;> mtw;wpw;fhd

mwpf;iffisj; jahu;gLj;jYk;

• ghlrhiy kl;l Nghl;bfisAk; fz;fhl;rpfisAk; xOq;F nra;jy;.

• Njitahd gFjpfSf;F tsthsu;fs; %yk; tpupTiufis elj;j xOq;F nra;jy;.

• ghlrhiy ntspaPLfis jahupj;jy;.

• gl;bkd;wq;fs;> tpQ;Qhdjpd epfo;Tfis elhj;Jjy;

5. tpQ;Qhd Ma;T$l cgfuzq;fs;> fzpdp trjpfs; Vw;gLj;jpf;nfhLj;jYk;> cs;sf> ntspaf Nkw;ghu;itfSf;Fk; ghlrhiy

epu;thfNk nghWg;G cilajhFk;.

6. ghlrhiyf;nfhs;ifiaAk; epfo;r;rpj;jpl;lj;ijAk; tpUj;jp nra;tjw;Fg; nghUj;jkhd Mrpupau;fisAk; khztu;fisAk;

cs;slf;fpajhf nraw;FO xd;iw cUthf;FtJ tpUk;gj;jf;fJ.

7. ghlrhiyahdJ khztu;fs; gpd;gw;Wtjw;F xU rpwe;j Kd;khjpupahf nraw;gLtJ kpf Kf;fpakhdjhFk;.

8. ghlrhiyahdJ nfhs;if ,yf;Ffis miltjw;fhd gy nraw;ghLfis cs;slf;fpa tUlhe;j epfo;r;rpj; jpl;lj;ij

tpUj;jp nra;a Ntz;Lk;. xU Fwpj;j tUlj;jpy; nraw;gLj;jTs;s nraw;ghLfis jPu;khdpf;Fk;NghJ> ghlrhiyahdJ

Kd;Dupik toq;fg;gl Ntz;batw;iw ,dq;fhz;gJld;> Neuj;ijAk; tsf;fl;Lg;ghl;ilAk; fUj;jpy; vLf;f Ntz;Lk;.
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  Nju;r;rp     Nju;r;rp kl;lq;fs;  cs;slf;fk;       ghl
 Ntisfs;

6.0 fzpg;gPLk; kjpg;gPLk;

ghlrhiy kl;lf; fzpg;gPl;L epfo;r;rpj;jpl;lj;jpd; fPo; xt;nthU jtizf;Fnkd epu;zapf;fg;gl;l Nju;r;rp> Nju;r;rp kl;lk;

vd;gd cs;slq;Fk; tpjj;jpy; fzpg;gPl;Lf; fUtpfis Mf;fuPjpahfj; jahupj;J eilKiwg;gLj;j Ntz;Lnkd

vjpu;ghu;f;fg;gLfpd;wJ.

,g;guPl;irf;Fupa tpdhg;gj;jpuj;jpd; mikg;G> khjpup gw;wpa Njitahd tptuq;fs; ,yq;ifg; guPl;irj; jpizf;fsj;jpd;

%yk; toq;fg;gLk;.


