
njhFg;G : jpU.T.gpujPgd;> Mrpupau; - ,urhadtpay;> (ah/khdpg;gha; ,e;Jf; fy;Y}up - khdpg;gha;) 
fzpdp tbtikg;G : jpU.r.rrp];Fkhu;> Mrpupau; - jfty; njhlu;ghly; njhopDl;gk; (ah/rhtfr;Nrup ,e;Jf; fy;Y}up) 
njhFg;G : jpU.P.tpkyehjd; Mrpupau; - ,ize;j fzpjk; (ah/,e;Jf; fy;Y}up) 
fzpdp tbtikg;G : jpU.f.Ffjhrd;, MrpupaH - j.njh.njh (fpsp/Gdpj gw;wpkh Nwh.f.j.f ghlrhiy> cUj;jpuGuk;) 

juk; - 12> 13 ,ize;j fzpjk; 

gapw;rpfs; (Mg;G) 



njhFg;G : jpU.T.gpujPgd;> Mrpupau; - ,urhadtpay;> (ah/khdpg;gha; ,e;Jf; fy;Y}up - khdpg;gha;) 
fzpdp tbtikg;G : jpU.r.rrp];Fkhu;> Mrpupau; - jfty; njhlu;ghly; njhopDl;gk; (ah/rhtfr;Nrup ,e;Jf; fy;Y}up) 
njhFg;G : jpU.P.tpkyehjd; Mrpupau; - ,ize;j fzpjk; (ah/,e;Jf; fy;Y}up) 
fzpdp tbtikg;G : jpU.f.Ffjhrd;, MrpupaH - j.njh.njh (fpsp/Gdpj gw;wpkh Nwh.f.j.f ghlrhiy> cUj;jpuGuk;) 

juk; - 12> 13 

 

 

NjHr;rp kl;lk; : 3.8.5 gapw;rpfs;  

gapw;rpfs; (Mg;G) 

 

M jpzpTs;s Mg;G ABC vd;w nrq;Nfhz Kf;Nfhz FWf;Fntl;il cilaJ. nrk;gf;fk; 

rha;Kfj;jpd; topNa mikAkhWk; kw;iwagf;fk; xg;gkhd fpilj;jsj;ij njhl;lthWk; 

cs;sJ. rha;Kfj;jpd; fpilAldhd rha;T  rha;Kfj;jpy; M jpzpTs;s Jzpf;if 

itf;fg ;gl ;L epiyf;Fj ;jhd Kfj;jpy ; fpil tpir  P 

rha;Kfj;ij Nehf;fp gpuNahfpf;fgLfpd;wJ. P ,d; jpirapy; Mg;gpd; MHKLfy;  vdpd;                     

vdTk; fpilj;jsk; Mg;gpw;F toq;Fk; kWjhf;fk; R 

 FMCosMmgSinP 2

   CosMFSingMCosMR 2

 

A 

C B 

M 

 

glj;jpy; fhl;bathW M jpzpTila Mg;igf; nfhz;l xg;gkhd fpilj;jsj;jpy; 

itf;fg;gl;Ls;sJ. Mg;gpd; rha;Kfj;jpy; M jpzpTila Jzpf;if itf;fg;gl;L 

tplg;gLfpd;wJ. ngl;b fpilahf  MHKLfYld; ,aq;fpd; Jzpf;ifapd; Mg;G  njhlHghd 

MHKLfy;                         vdf; fhl;Lf  



2mSinM

gSinMM

01 

02 



njhFg;G : jpU.T.gpujPgd;> Mrpupau; - ,urhadtpay;> (ah/khdpg;gha; ,e;Jf; fy;Y}up - khdpg;gha;) 
fzpdp tbtikg;G : jpU.r.rrp];Fkhu;> Mrpupau; - jfty; njhlu;ghly; njhopDl;gk; (ah/rhtfr;Nrup ,e;Jf; fy;Y}up) 
njhFg;G : jpU.P.tpkyehjd; Mrpupau; - ,ize;j fzpjk; (ah/,e;Jf; fy;Y}up) 
fzpdp tbtikg;G : jpU.f.Ffjhrd;, MrpupaH - j.njh.njh (fpsp/Gdpj gw;wpkh Nwh.f.j.f ghlrhiy> cUj;jpuGuk;) 

juk; - 12> 13 
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 njhFjp nkJthf ,aq;ftplg;gLfpd;wJ njhlUk; ,af;fj;jpy; Fw;wpapd; MHKLfiyf; 

fhz;f 

M 
M 

M 

 

Mg;gpd; MHKLfy; g+r;rpak; vdf; fhl;Lf. 

03 

04 



njhFg;G : jpU.T.gpujPgd;> Mrpupau; - ,urhadtpay;> (ah/khdpg;gha; ,e;Jf; fy;Y}up - khdpg;gha;) 
fzpdp tbtikg;G : jpU.r.rrp];Fkhu;> Mrpupau; - jfty; njhlu;ghly; njhopDl;gk; (ah/rhtfr;Nrup ,e;Jf; fy;Y}up) 
njhFg;G : jpU.P.tpkyehjd; Mrpupau; - ,ize;j fzpjk; (ah/,e;Jf; fy;Y}up) 
fzpdp tbtikg;G : jpU.f.Ffjhrd;, MrpupaH - j.njh.njh (fpsp/Gdpj gw;wpkh Nwh.f.j.f ghlrhiy> cUj;jpuGuk;) 

juk; - 12> 13 

 

 

M jpzpTila Jzpf;if NfhL AB topNa A apy; nkJthf itf;fg;gl;L Xa;tpypUe;J 

tpLtpf;fg;gLfpd;wJ. Jzpf;if Mg;gpypUe;J tpyfpr; nry;Yk; tiuf;Fk; Mg;gpd; 

MHKLfy;      vdf;fhl;b Mg;G njhlHghd Jzpf;ifapd; MHKLfiyf;  

 

fhz;f.  

,g;NghJ vdTk; vdTk; nfhs;f. Jzpf;if Mg;gpypUe;J tpyfpr;  

 

nry;Yk; fzj;jpy; Mg;gpd; fjp    vdf;fhl;Lf. 




2mSinM

CosmgSin
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2m 

pm  1,m 

Mg;G njhlHghf P,Q vd;Dk; Jzpf;iffs; xt;nthd;wpdJk; MHKLfypd; gUkd;   
 
  vdf; fhl;Lf   

      


2Cos131

gSin31

05 

06 



njhFg;G : jpU.T.gpujPgd;> Mrpupau; - ,urhadtpay;> (ah/khdpg;gha; ,e;Jf; fy;Y}up - khdpg;gha;) 
fzpdp tbtikg;G : jpU.r.rrp];Fkhu;> Mrpupau; - jfty; njhlu;ghly; njhopDl;gk; (ah/rhtfr;Nrup ,e;Jf; fy;Y}up) 
njhFg;G : jpU.P.tpkyehjd; Mrpupau; - ,ize;j fzpjk; (ah/,e;Jf; fy;Y}up) 
fzpdp tbtikg;G : jpU.f.Ffjhrd;, MrpupaH - j.njh.njh (fpsp/Gdpj gw;wpkh Nwh.f.j.f ghlrhiy> cUj;jpuGuk;) 

juk; - 12> 13 
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njhFjp Xa;tpypUe;J ,aq;ftplg;gLfpd;wJ. Jzpf;if B ahdJ ,af;fk; KOtJk; 

Fw;wpapy; njhLifapy; cs;snjdf; nfhz;L Mg;gpd; MHKLfy;  

                    

 vdf; fhl;Lf 
 

2)Cos1(mm4M2

Cos1mgSin
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M 

B(m) 

A(m) 

  vdpd; Mg;G rha;jsj;jpy; Nky;Nehf;fp ,aq;Fk; vdf; fhl;Lf 5

1
tan



njhFg;G : jpU.T.gpujPgd;> Mrpupau; - ,urhadtpay;> (ah/khdpg;gha; ,e;Jf; fy;Y}up - khdpg;gha;) 
fzpdp tbtikg;G : jpU.r.rrp];Fkhu;> Mrpupau; - jfty; njhlu;ghly; njhopDl;gk; (ah/rhtfr;Nrup ,e;Jf; fy;Y}up) 
njhFg;G : jpU.P.tpkyehjd; Mrpupau; - ,ize;j fzpjk; (ah/,e;Jf; fy;Y}up) 
fzpdp tbtikg;G : jpU.f.Ffjhrd;, MrpupaH - j.njh.njh (fpsp/Gdpj gw;wpkh Nwh.f.j.f ghlrhiy> cUj;jpuGuk;) 

juk; - 12> 13 
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M1 
M 

M, M1 njhLifapy; cuha;Tf;Fzfq;fs; KiwNa μ, μ1 vdpd; ,ioapYs;s ,Oit T 

MFk; NghJ                              vdf;fhl;Lf 
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 10 

 

cUtpy; cs;s Kf;Nfhzp ABC MdJ jpzpT 2m [ cila xU rPuhd Mg;gpd; 

GtpaPHg;G ikaj;jpD}lhf cs;s xU epiyf;Fj;jhd FWf;Fntl;lhFk;. 

NfhL AB MdJ mjidf; nfhz;Ls;s Kfj;jpd; mjpAaH rupTf;NfhLk;      

ck; MFk;. BC [f; nfhz;Ls;s Kfk; xU fulhd fpilepyj;jpd; kPJ ,Uf;FkhW 

Mg;G itf;fg;gl;Ls;sJ. AB [ nfhz;Ls;s Kfk; xg;gkhdJ. jpzpT m [ cila 

xU Jzpf;if cUtpy; fhzg;gLfpd;wthW AB kPJ jhq;fg;gl;L njhFjp Xa;tpypUe;J 

tpLtpf;fg;gLfpd;wJ. Mg;G     ,d; jpirapy; ,aq;Ffpd;wJ vdTk; epyj;jpdhy; 

Mg;G kPJ cQw;wg;gLk; cuha;T tpirapd; gUkd;    vdj;jug;gl;Ls;sJ. ,q;F 

R MdJ epyj;jpdhy; Mg;G kPJ cQw;wg;gLk; nrt;td; kWjhf;fj;jpd; gUkdhFk; R 

[ m, g Mfpatw;wpd; rhHgpy; Jzptjw;F NghJkhd rkd;ghLfis ngWf. 
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njhFg;G : jpU.T.gpujPgd;> Mrpupau; - ,urhadtpay;> (ah/khdpg;gha; ,e;Jf; fy;Y}up - khdpg;gha;) 
fzpdp tbtikg;G : jpU.r.rrp];Fkhu;> Mrpupau; - jfty; njhlu;ghly; njhopDl;gk; (ah/rhtfr;Nrup ,e;Jf; fy;Y}up) 
njhFg;G : jpU.P.tpkyehjd; Mrpupau; - ,ize;j fzpjk; (ah/,e;Jf; fy;Y}up) 
fzpdp tbtikg;G : jpU.f.Ffjhrd;, MrpupaH - j.njh.njh (fpsp/Gdpj gw;wpkh Nwh.f.j.f ghlrhiy> cUj;jpuGuk;) 

juk; - 12> 13 

 

 

njhFjp Xa;tpypUe;J ,aq;ftplg;gbd; Mg;gpd; MHKLfiy fhz;f 
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12 

 
Mg;gpd; MHKLfy;   ,d; jpirapy;             vdf; fhl;Lf 
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MCos2M3M2

mgSin
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njhFg;G : jpU.T.gpujPgd;> Mrpupau; - ,urhadtpay;> (ah/khdpg;gha; ,e;Jf; fy;Y}up - khdpg;gha;) 
fzpdp tbtikg;G : jpU.r.rrp];Fkhu;> Mrpupau; - jfty; njhlu;ghly; njhopDl;gk; (ah/rhtfr;Nrup ,e;Jf; fy;Y}up) 
njhFg;G : jpU.P.tpkyehjd; Mrpupau; - ,ize;j fzpjk; (ah/,e;Jf; fy;Y}up) 
fzpdp tbtikg;G : jpU.f.Ffjhrd;, MrpupaH - j.njh.njh (fpsp/Gdpj gw;wpkh Nwh.f.j.f ghlrhiy> cUj;jpuGuk;) 

juk; - 12> 13 
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,iofs; ,Wf;fkhf ,Uf;FkhW njhFjp nkJthf tpLtpf;fg;gbd; Mg;gpd; MHKLfy;  
vdf; fhl;Lf 




2

2

mSin2M3

mgSin2
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njhFjp Xa;tpypUe;J ,aq;ftplg;gbd; Mg;gpd; MHKLfiy fhz;f 
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