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Kf;Nfhzp  ABC apYs;s %d;W Nfhzq;fisAk;

ngauplf; fw;Ws;sPu;fs;.

mit> ABC BAC BCA   , ,  MFk;.

,it Kf;Nfhzpapd; mff; Nfhzq;fs; vdg;gLk;.

,dp Kf;Nfhzp ABC  apy; gf;fk; BC MdJ  D

tiu ePl;lg;gl;Ls;sJ. cr;rp C ,y; tiuag;gl;l

Gwf; Nfhzk; ACD  MFk;.

gf;fk; CA   MdJ E  tiu ePl;lg;gLk;NghJ

cr;rp A apy; cs;s Gwf;Nfhzk;  BAE MFk;.

Gwf; Nfhzk; ACD   ,w;fhd mfj;njjpu;f;

Nfhzq;fs ;  CAB > ABC vd ;gdthFk ; .

,t;thNw> Gwf; Nfhzk; BAE  ,w;fhd

mfj;njjpu ;f ; Nfhzq;fs; ABC > ACB 

vd;gdthFk;.

cUtpy; Kf;Nfhzp  PQR ,y; gf;fk; PQ

MdJ S tiu ePl;lg;gl;Ls;sJ.

 ,g;ghlj;ijf; fw;gjd; %yk; ePq;fs;

 Kf;Nfhzp xd;wpd; xU gf;fj;ij ePl;Lk;NghJ cz;lhFk;
Gwf;Nfhzk; mjd; mfj;njjpu ;f; Nfhzq;fs; ,uz;bdJk;
$l;Lj;njhiff;Fr; rkd; vd;Dk; Nfj;jpufzpjj; Njw;wj;ij
epWTjy; kw;Wk; Njw;wj;ij cgNahfpj;Jg; gpurpdq;fisj; jPu;j;jy;

 xU Kf;Nfhzpapd; %d;W mff; Nfhzq;fspdJk; $l;Lj;njhif
180

o
MFk; vd;Dk; Nfj;jpufzpjj; Njw;wj;ij epWTjy;> xU

Kf;Nfhzpapd; mff; Nfhzq;fs;> Gwf;Nfhzq;fs; njhlu;ghd
gpurpdq;fisj; jPu;j;jy;
vd;Dk; Nju;r;rpfis miltPu;fs;.

15
Kf;Nfhzpapd; Nfhzq;fs;Kf;Nfhzpapd; Nfhzq;fs;Kf;Nfhzpapd; Nfhzq;fs;Kf;Nfhzpapd; Nfhzq;fs;Kf;Nfhzpapd; Nfhzq;fs;

     15.1 xU Kf;Nfhzpapd; mff;Nfhzq;fSk; Gwf;Nfhzq;fSk;15.1 xU Kf;Nfhzpapd; mff;Nfhzq;fSk; Gwf;Nfhzq;fSk;15.1 xU Kf;Nfhzpapd; mff;Nfhzq;fSk; Gwf;Nfhzq;fSk;15.1 xU Kf;Nfhzpapd; mff;Nfhzq;fSk; Gwf;Nfhzq;fSk;15.1 xU Kf;Nfhzpapd; mff;Nfhzq;fSk; Gwf;Nfhzq;fSk;
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Gwf;Nfhzk; SQR  ,w;fhd mfj;njjpu;f; Nfhzq;fs; QPR > PRQ 

vd;gdthFk;.

Kf;Nfhzp XYZ ,y; gf;fk; YZ  MdJ  T tiu

ePl;lg;gl;Ls;sJ.  YX ,w;Fr; rkhe;jukhf ZP ia

tiuf.

XY> PZ Mfpa rkhe;juf; NfhLfs; XZ vd;Dk;

FWf;Nfhbapdhy; ntl;lg;gLk; Kiwiaf; fUjp

XZP  ,w;Fr; rkdhd Xu; xd;Wtpl;l Nfhzj;ijg;

ngaupLf.

PZT  apw;Fr; rkdhd Xu; xj;j Nfhzj;ijg; ngaupLf.

mjpypUe;J X ZP PZT  +  mjhtJ X ZT  ,w;Fr; rkdhd xU Nrhb

Nfhzj;ijg; ngaupLf. ,jw;Nfw;g Nkw;Fwpj;j Njw;wk; cz;ikahdjh

vdg; guPl;rpj;Jg; ghu;f;f. ,dp> NkNyAs;s Njw;wj;ij Kiwikahf epWTNthk;.

juTjuTjuTjuTjuT :-   ∆ ABC apy; gf;fk; BC MdJ D tiu ePl;lg;gl;Ls;sJ.

epWtNtz;baJ epWtNtz;baJ epWtNtz;baJ epWtNtz;baJ epWtNtz;baJ :- ACD BAC ABC   = +

mikg;Gmikg;Gmikg;Gmikg;Gmikg;G             :-    BA ,w;Fr; rkhe;jukhf C ,w;$lhf CX tiuag;gl;Ls;sJ.

epWtyepWtyepWtyepWtyepWty; :- ACX BAC  =  ̂  xd;Wtpl;l Nfhzq;fs; BA //CX&—(1)

  XCD ABC  =  ^ xj;j Nfhzq;fs; BA // CX&——(2)

             (1) + (2)    ACX XCD BAC ABC    + = +

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL

Njw;wkNjw;wkNjw;wkNjw;wkNjw;wk ;; ;; ;
xU Kf;Nfhzpapd; gf;fnkhd;iw ePl;Lk;NghJ cz;lhFk; Gwf; Nfhzk;xU Kf;Nfhzpapd; gf;fnkhd;iw ePl;Lk;NghJ cz;lhFk; Gwf; Nfhzk;xU Kf;Nfhzpapd; gf;fnkhd;iw ePl;Lk;NghJ cz;lhFk; Gwf; Nfhzk;xU Kf;Nfhzpapd; gf;fnkhd;iw ePl;Lk;NghJ cz;lhFk; Gwf; Nfhzk;xU Kf;Nfhzpapd; gf;fnkhd;iw ePl;Lk;NghJ cz;lhFk; Gwf; Nfhzk;

mjd; mfj;njjpu;f; Nfhzq;fs; ,uz;bdJk; $l;Lj;njhiff;Fr; rkdmjd; mfj;njjpu;f; Nfhzq;fs; ,uz;bdJk; $l;Lj;njhiff;Fr; rkdmjd; mfj;njjpu;f; Nfhzq;fs; ,uz;bdJk; $l;Lj;njhiff;Fr; rkdmjd; mfj;njjpu;f; Nfhzq;fs; ,uz;bdJk; $l;Lj;njhiff;Fr; rkdmjd; mfj;njjpu;f; Nfhzq;fs; ,uz;bdJk; $l;Lj;njhiff;Fr; rkd ;.
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  ACX > XCD  vd;gd mLj;Js;s Nfhzr; NrhbahFk;.

 ACX XCD ACD   + =  MFk;.

   ∴ = +ACD BAC ABC   MFk;.

,jw;Nfw;g   ∆ ABC ,y; gf;fk; BC  ia D tiu ePl;Ltjhy; cz;lhfpa

Gwf; Nfhzk; mjd; mfj;njjpu;f; Nfhzq;fshfpa BAC > ABC  vd;gtw;wpd;

$l;Lj;njhiff;Fr; rkdhFk;.

jug;gl;Ls;s cUtpy; P  ,d; ngWkhdj;ijf; fhz;f.

    P + 75
o

= 130
o

         P = 130
o
 − 75

o

             P = 55
o

jug;gl;Ls;s cUtpy; a  ,d; ngWkhdj;ijf; fhz;f. Gwf; Nfhzj;jpd;

ngWkhdj;ijf; fhz;f.

a + 10
o
  + 58

o
= 3a + 32

o

           a + 68
o

= 3a + 32
o

         68
o
 − 32

o
= 3a − a

            ∴  2a = 36
o

                    a = 
36

2
 = 18

o

                    a =  18
o

     Gwf;Nfhzk; = 3a + 32
o

= 3 × 18
o
 + 32

o

= 54
o
 + 32

o

= 86
o

3a + 32
o

a + 10
o

58
o

cjhuzk; 15.1cjhuzk; 15.1cjhuzk; 15.1cjhuzk; 15.1cjhuzk; 15.1

cjhuzk; 15.2cjhuzk; 15.2cjhuzk; 15.2cjhuzk; 15.2cjhuzk; 15.2

P

75
o

130
o
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1. jug;gl;Ls;s cUtq;fspy; x  ,d; ngWkhdj;ijf; fhz;f.

2. ∆ PQR ,y; gf;fk; QR  MdJ S tiu ePl;lg;gl;Ls;sJ. SQ ,w;F

rkhe;jukhf P ,w;$lhf  PT tiuag;gl;Ls;sJ.

TPR = QPR + PQR! !   vd epWTf.

3 . jug;gl;Ls;s cUtpy;  q = 2p MFk;. p r=
1

3

vdf; fhl;Lf.

4. cUtpy; PQ//SR  Mapd;             

y = x + z  vd epWTf.

5.  ∆ ABC ,y; gf;fk; BC MdJ K tiu ePl;lg;gl;Ls;sJ.  BAC > ABC 

Mfpa mff; Nfhzq;fspd; ,U$whf;fpfs;  O tpy; xd;iwnahd;W

,ilntl;Lfpd;wd. ePl;lg;gl;l AO  MdJ BC ia P apy; re;jpf;fpd;wJ.

ACK BOP  = 2  vd epWTf.

p q

r

>>

>>

P

Q

R

S

x

y

z

(i) (iii)(ii)

x

x72o

(iv)

x

66o 69o

3x

2x

100o

27o

x

63o

gapw;rp 15.1gapw;rp 15.1gapw;rp 15.1gapw;rp 15.1gapw;rp 15.1
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ABC  vd;Dk; VNjDnkhU

Kf;Nfhzpia tiuf. A, B,

C Mfpa cr;rpfspYs;s

Nfhzq;fis cUtpYs;sthW

Ntwhf;Ff.

cr;rpfs; xNu Gs;spapy; mikAkhWk;

gf;fq;fs; nghUe;JkhWk; xU jhspy;

xl;Lf.

cUtpYs;sthW ,it PQ vd;Dk;

Nfhlhfg; ngwg;gLfpwjh vdg; guPl;rpf;f.

,jw;Nfw;g ePu; jPu;khdpf;ff;$baJ ahJ?

,dp> ,j;Njw;wj;ij epWTNthk;.

juTjuTjuTjuTjuT :-  PQR  vd;gJ ahjhapDnkhU Kf;NfhzpahFk;.

epWtNtz;baJepWtNtz;baJepWtNtz;baJepWtNtz;baJepWtNtz;baJ :- PQR + QRP + RPQ = 180
O  !

mikg;Gmikg;Gmikg;Gmikg;Gmikg;G :-  gf;fk; QR MdJ  S tiu ePl;lg;gl;Ls;sJ. QP ,w;Fr;

  rkhe;jukhf R ,D}lhf RT tiuag;gl;Ls;sJ.

epWty;epWty;epWty;epWty;epWty; :- RPQ PRT  =  ̂ xd;Wtpl;l Nfhzq;fs; QP // RT&——(1)

   PQR TRS  =  ^ xj;j Nfhzq;fs; QP // RT&——(2)

(1) + (2)                ∴ + = +RPQ PQR PRT T RS    

rkd;ghl;bd; ,Ugf;fKk; QRP  If; $l;Ltjhy;

    PQR QRP RPQ QRP PRT T RS      + + = + +

               15.2 Kf;Nfhzpapd; Nfhzq;fs;15.2 Kf;Nfhzpapd; Nfhzq;fs;15.2 Kf;Nfhzpapd; Nfhzq;fs;15.2 Kf;Nfhzpapd; Nfhzq;fs;15.2 Kf;Nfhzpapd; Nfhzq;fs;

nraw;ghLnraw;ghLnraw;ghLnraw;ghLnraw;ghL

P

R

T

S
Q

B

C

A

a

b

c

P O Q
b a c

     Njw;wk;Njw;wk;Njw;wk;Njw;wk;Njw;wk;

Kf;Nfhzpapd; %d;W mff; Nfhzq;fspdJk; $l;Lj;njhif ,uz;L
nrq;Nfhzq;fs; MFk;.
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   Mdhy; QRP PRT T RS
O   + + = 180  ^QRS  Neu;Nfhl;bd;

kPJs;s kpifepug;Gk; mLj;;Js;s Nfhzq;fs;.)

∴ + + =PQR QRP RPQ
O   180  MFk;.

NkNyAs;s epWtypd;gb xU Kf;Nfhzpapd; %d;W mff; Nfhzq;fspdJk;

$l;Lj;njhif ,uz;L nrq;Nfhzq;fs; MFk;.

     2a + 5a + 11a =  180
o

                  18a =  180
o

                     a =  
180

18

o

                      a =  10o

ngupa Nfhzk; =  11a  vd;gjhy;

ngupa Nfhzk; =  11 ×  10
o

=  110
o

Kf;Nfhzpapd; ngupa Nfhzk; 110
o
 vd;gjhy; Kf;Nfhzp tpupNfhz

Kf;NfhzpahFk;.

(i). ∆ ABC ,y; Gwf; Nfhzk; ACD ,d; ngWkhdj;ij P ,y; jUf.

ACD ABC BAC   = +  MFk; (Gwf; Nfhzk;> mfj;njjpu;f; Nfhzq;fspd;

      $l;Lj;njhiff;Fr; rkd; vd;gjhy;)

ACD = P + 35
o
  +  P + 20

o

= 2P + 55
o

A

B C D

P + 20
o

P + 35
o

cjhuzk; 15.3cjhuzk; 15.3cjhuzk; 15.3cjhuzk; 15.3cjhuzk; 15.3

cjhuzk; 15.4cjhuzk; 15.4cjhuzk; 15.4cjhuzk; 15.4cjhuzk; 15.4

xU Kf;Nfhzpapy; Nfhzq;fspd; gUkd;fspd; tpfpjk; 2 : 5 : 11 MFk;.

ngupa Nfhzj;jpd; ngWkhdj;ijf; fzpj;J Kf;Nfhzp vt;tifiar;

rhu;e;jJ vdf; $Wf.

rpwpa Nfhzk; 2a Mapd;> kw;iwa Nfhzk; 5a ck; ngupa Nfhzk; 11a

ck; MFk;. Nfhzq;fisf; $l;Ltjhy;
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(ii).Nfhzk; ACB ,d; ngWkhdj;ij P ,y; jUf.

    ACB ACD  + = 180
o  (kpif epug;gp mLj;Js;s Nfhzq;fs;)

          ∴ ACB = 180
o
 − ACD

 

                    ACB
 

= 180
o
 − (2P + 55

o
 )

= 180
o
 −  2P − 55

o

= 125
o
 − 2P

(iii) ACB = 65
o  Mapd; P ,d; ngWkhdk; vj;jid ghiffs; vdf; fhz;f.

ACB  = 65
o

65
o

= 125
o
 − 2P

2P = 125
o
 − 65

o

2P = 60
o

  P = 
60

2

o

   P = 30
o

(iv) BAC > ABC  Mfpatw;wpd; ngWkhdq;fisf; fhz;f.

  BAC = P + 20
o

     ABC = P + 35
o

= 30
o
 + 20

o
= 30

o
 + 35

o

  BAC = 50
o

     ABC = 65
o

∆PQR ,y; gf;fk; QR MdJ S tiu ePl;lg;gl;Ls;sJ. Nfhzk; QPR ,d;

,U$whf;fpahdJ QR I T apy; ntl;LfpwJ. PQS PRS PTS   + = 2  vd

epWTf.

cjhuzk; 15.5cjhuzk; 15.5cjhuzk; 15.5cjhuzk; 15.5cjhuzk; 15.5

Q
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T
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S
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juTjuTjuTjuTjuT :----- ∆ PQR ,y; QR MdJ S tiu ePl;lg;gl;Ls;sJ. Nfhzk;

QPR ,d; ,U $whf;fpahdJ QR I T apy; ntl;LfpwJ.

epWt Ntz;baJepWt Ntz;baJepWt Ntz;baJepWt Ntz;baJepWt Ntz;baJ:----- PQS PRS PTS   + = 2

epWty;epWty;epWty;epWty;epWty; :----- PTS PQS QPT   = + ,  (∆PQT ,y; Gwf; Nfhzk; PTS  MdJ

Nfhzk; PQS QPT  ,  Mfpa mfj;njjpu;f; Nfhzq;fspd;

$l;Lj;njhiff;Fr; rkd;)

PQS PTS QPT   = −

PQS PTS QPR   = −
1

2
 ———(1)         (QPT QPR  =

1

2
 MFk;.)

PRS PTS T PR   = +  (∆PTR  ,y; Gwf; Nfhzk; PRS  MdJ

PTR > TPR!  Mfpa mfj ;njj pu ;f ; Nfhzq;fspd ;
$l;Lj;njhiff;Fr; rkd;)

∴ = +PRS PTS QPR   1

2
 ———(2) (T PR QPR  =

1

2
 MFk;)

NkNy (1) + (2) %yk;

PQS PRS PTS   + = 2  MFk;.

ve;jnthU ehw;gf;fypdJk; vjpu;f; Nfhzr;

Nrhb xd;wpd; $l;Lj;njhif kw;iwa ,U

cr;rpfspYk; cs;s Gwf; Nfhzr;

Nrhbapd; $l;Lj;njhiff;Fr; rkk;.

Nkw;Fwpj;j $w;W cz;iknad epWTf.

juT juT juT juT juT       :----- ehw;gf;fy; ABCD apy; gf;fk;

AB MdJ P tiuf;Fk; gf;fk;

CD MdJ Q tiuf ;Fk ;

ePl;lg;gl;Ls;sd.

cjhuzk; 15.6cjhuzk; 15.6cjhuzk; 15.6cjhuzk; 15.6cjhuzk; 15.6
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epWtNtz;baJ epWtNtz;baJ epWtNtz;baJ epWtNtz;baJ epWtNtz;baJ       :----- BAD BCD CBP ADQ    + = +

mikg;G  mikg;G  mikg;G  mikg;G  mikg;G     :----- %iytpl;lk; AC ia tiuf.

epWty;epWty;epWty;epWty;epWty; :- - - - - "ABC      apy; BAC ACB CBP   + =  (,U mfj;njjpu;f;

Nfhzq;fspd; $l;Lj;njhif

Gwf; Nfhzj;jpw;Fr; rkk;) ------ (1)

  ∆ACD apy; CAD ACD ADQ   + =

(Nkw;Fwpj;j Njw;wk;)     ------- (2)

     (1) + (2),  BAC CAD ACB ACD CBP ADQ      + + + = +

     = +CBP ADQ  

,t;tyfpy; ePq;fs; fw;w ,uz;L Njw;wq;fisAk; cgNahfpj;Jf; fPNo

jug;gl;Ls;s epWty;fisr; nra;f.

1. jug;gl;Ls;s cUtq;fspy; a ,d; ngWkhdj;ijf; fhz;f.

2. xU Kf;Nfhzpapd; %d;W mff; Nfhzq;fspdJk; gUkd;fspd; tpfpjk;

3 : 5 : 7 MFk;. rpwpa Nfhzk;> ngupa Nfhzk; Mfpatw;wpd;

ngWkhdq;fisf; fhz;f. ,J xU $u;q;Nfhz Kf;Nfhzp MFkh?

3. xU nrq;Nfhz Kf;Nfhzpapy; $u;q;Nfhzq;fs; ,uz;bdJk; tpfpjk;

3 : 7 MFk;. rpwpa Nfhzj;jpd; ngWkhdj;ijf; fhz;f.

4. xU Kf;Nfhzpapd; xU Nfhzj;jpd; ngWkhdk; 72
o
 MFk;. kw;iwa ,uz;L

Nfhzq;fspdJk; tpfpjk; 8 : 1 MFk;. ngupa Nfhzj;jpd; ngWkhdj;ijf;

fzpj;J Kf;Nfhzp xU tpupNfhz Kf;Nfhzp vdf; fhl;Lf.

ao

79o 48o

(i)

28o

ao

ao

(ii)

5ao

5ao

2ao

(iii)

29o

105o

2ao

(iv)

BAD + BCD 

gapw;rp 15.2gapw;rp 15.2gapw;rp 15.2gapw;rp 15.2gapw;rp 15.2
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5. xU Kf;Nfhzpapd; rpwpa Nfhzk;> ngupa Nfhzk; vd;gtw;Wf;fpilapyhd

tpfpjk; 1 : 2 MtJld; ngupa Nfhzk;> kj;jpk Nfhzk;

vd;gtw;Wf;fpilapyhd tpfpjk; 4 : 3 MFk;. Kf;Nfhzpapd; Nfhzq;fspd;

ngWkhdq;fisf; fhz;f.

6. ∆  PQR ,y; P R
o  + = 128  ck; Q R

o  + = 105  ck; Mapd;> %d;W

Nfhzq;fspdJk; ngWkhdq;fis ntt;Ntwhff; fhz;f. PQR xU

$u;q;Nfhz Kf;NfhzpahFk; vdf; fhl;Lf.

7. ehw;gf;fy; ABCD ,y; %iytpl;lk; AC  ,dhy; DAB BCD  ,  Mfpa

cr;rpf; Nfhzq;fs; ,U$wplg;gLfpd;wd. ABC ADC  = vd epWTf.

8. cUtpy; PQ//SR MFk;. PQR >QRS 

Mfpa Nfhzq;fspd; ,U$whf;fpfs;

O tpy; ,ilntl;Lfpd;wd.

QOR
o = 90  vd epWTf.

9. cUtpy ; DEF GDF  =  MFnkdpd ; >

EDF DGF  =  vd epWTf. NkNyAs;s

tpilia cgNahfpj;J my;yJ NtW

Kiwapy; FDH DGE  =  vdf; fhl;Lf.

10. ∆ XYZ ,y; XYZ o = 90  MFk;. X > Z Mfpa mff; Nfhzq;fspd;

,U$whf;fpfs; P  ,y; ,ilntl;Lfpd;wd. X PZ o = 135  vd epWTf.

11. xU %iytpl;lj;ij tiutjd; %yk; ve;jnthU ehw;gf;fypdJk;

mff; Nfhzq;fspd; $l;Lj;njhif  360
o  vd epWTf.
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