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eq \o((((,cÖkœ(1) (ABC Gi AD, BE I CF ga¨gvÎq O we›`y‡Z †Q` K‡i‡Q|
[Xv. †ev. 15]
K.
O we›`ywUi bvg wK? O, AD †K wK Abycv‡Z wef³ K‡i?
2

L.
DÏxc‡Ki wPÎwU A¼b K‡i †`LvI †h, 


AB2 + AC2 = 2 (AD2 + BD2).
4

M.
cÖgvY Ki †h, AB2 + BC2 + AC2 = 3(AO2 + BO2 + CO2).
4

1 bs cÖ‡kœi mgvavb

eq \o((,K) 
(ABC Gi AD, BE I CF ga¨gvÎvq O we›`y‡Z †Q` K‡i‡Q|


( O we›`y n‡”Q (ABC Gi fi‡K›`ª Ges O, AD ga¨gv‡K 
2 : 1 Abycv‡Z wef³ K‡i|
eq \o((,L) 
 


we‡kl wbe©Pb: g‡b Kwi, (ABC-Gi ga¨gv AD.


cÖgvY Ki‡Z n‡e †h, AB2 + AC2 = 2 (BD2 + AD2)


A¼b: A †_‡K BC A_ev, BC-Gi ewa©Zvs‡ki Dci AM j¤^ AuvwK|


cÖgvY: g‡b Kwi, (ADB ¯’‚j‡KvY,


AZGe, AB2 = AD2 + BD2 + 2BD.DM..... (i)

(ADC m~¶¥‡KvY n‡j,


AC2 = AD2 + CD2 ( 2CD. DM


ev, AC2 = AD2 + BD2 ( 2BD. DM [( BD = CD] ..... (ii)

mgxKiY (i) I (ii) †hvM K‡i cvB,


AB2 + AC2 = AD2 + BD2 + 2BD. DM + AD2 + BD2 ( 2BD.DM


ev, AB2 + AC2 = 2AD2 + 2BD2 


( AB2 + AC2 = 2(AD2 + BD2) (†`Lv‡bv n‡jv)

eq \o((,M)
 

we‡kl wbe©Pb: g‡b Kwi, (ABC Gi ga¨gvÎq h_vµ‡g AD, BE I CF ci¯úi O we›`y‡Z wgwjZ n‡q‡Q| 

cÖgvY Ki‡Z n‡e †h, AB2  + BC2 + CA2 = 3 (AO2 + BO2 + CO2)

cÖgvY: (ABC  Gi AD, BE I CF wZbwU ga¨gv| 

(G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i
AB2 + CA2 = 2(AD2 + BD2) ….......….(i)

AB2 + BC2 = 2(BE2 + CE2) …........….(ii) 

Ges BC2 + CA2 = 2(CF2 + BF2) …….........(iii)

GLb, mgxKiY (i), (ii) I (iii) †hvM K‡i cvB,
2AB2 + 2BC2 + 2CA2 = 2AD2 + 2BD2 + 2BE2 + 2CE2 + 2CF2 + 2BF2

ev, 2(AB2 + BC2 + CA2) =  2(AD2 + BE2 + CF2) + 2(BD2 + CE2 + BF2) 
ev, 4(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2) + 4 (BD2 + CE2 + BF2) 


[ Dfq c¶‡K 2 Øviv ¸Y K‡i ]

ev, 4(AB2 + BC2 + CA2) = 4 (AD2 + BE2 + CF2) + (2BD)2 

+ (2CE)2 + (2BF)2
ev, 4(AB2 + BC2 + CA2) = 4 (AD2 + BE2 + CF2) +  BC2 + CA2 + AB2 

[D, E, F h_vµ‡g BC, CA I AB evûi ga¨ we›`y  e‡j, 

2BD = BC, 2CE = CA,  2BF = AB]

ev, 3 (AB2 + BC2 + CA2) = 4 (AD2 + BE2 + CF2) 

( 3(AB2 + BC2 + CA2) = 4AD2 + 4BE2 + 4CF2 … ... (iv)

Avgiv Rvwb, wÎfz‡Ri ga¨gv¸‡jv mgcvZ we›`y‡Z 2 t 1 Abycv‡Z wef³ K‡i|

(
 eq \f(AO,OD) =  eq \f(2,1) 
ev,
 eq \f(OD,AO) =  eq \f(1,2) 
ev, 
 eq \f(OD + AO,AO)  =  eq \f(1 + 2,2)   [†hvRb K‡i]

ev, 
 eq \f(AD,AO)  =  eq \f(3,2) 
ev, 
2AD = 3AO 

ev, 
4AD2 = 9AO2  [ eM© K‡i ]
Abyiƒ‡c, 4BE2 = 9BO2 Ges 4CF2 = 9 CO2
myZivs (iv) bs mgxKiY †_‡K cvB,

3 (AB2 + BC2 + CA2) = 9 AO2 + 9BO2 + 9CO2
ev, 3 (AB2 + BC2 + CA2) = 9 (AO2 + BO2 + CO2)

(  AB2 + BC2 + CA2 = 3 (AO2 + BO2 + CO2)  (cÖgvwYZ)
eq \o((((,cÖkœ(2) 

(ABC Gi S cwi‡K›`ª, O j¤^we›`y Ges G fi‡K›`ª, AP ga¨gv|  [iv. †ev. 17]
K.
bewe›`y e„Ë Kv‡K e‡j?
2

L.
cÖgvY Ki †h, AG t GP = 2 t 1. 
4

M.
AP-†K F ch©š— ewa©Z Ki‡j hw` Zv e„Ë‡K F we›`y‡Z †Q` K‡i Z‡e cÖgvY Ki †h, AF . BC = AB. CF + AC. BF.
4

2 bs cÖ‡kœi mgvavb

eq \o((,K) 
bewe›`ye„Ë: †Kv‡bv wÎfz‡Ri evû¸‡jvi ga¨we›`yÎq, kxl©we›`y¸‡jv †_‡K wecixZ evûÎ‡qi Dci Aw¼Z j¤^Î‡qi cv`we›`yÎq Ges kxl©we›`y I j¤^we›`yi ms‡hvRK †iLvÎ‡qi ga¨we›`yÎq, me©‡gvU GB bqwU we›`y GKB e„‡Ëi Dci Ae¯’vb K‡i| GB e„Ë‡KB bewe›`ye„Ë e‡j|
eq \o((,L) 
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv-72 

eq \o((,M)

we‡kl wbe©Pb: g‡b Kwi, AP †K F ch©š— ewa©Z Kivq Drcbœ ABFC e„Ë¯’ PZzfz©‡Ri wecixZ evû¸‡jv h_vµ‡g AB I CF Ges AC I BF| AF I BC PZzfz©RwUi `ywU KY©| cÖgvY Ki‡Z n‡e †h, AF.BC = AB.CF + AC.BF|


A¼b: (BAF †K (CAF Gi †P‡q †QvU a‡i wb‡q A we›`y‡Z AC †iLvs‡ki mv‡_ (BAF Gi mgvb (CAE AvuwK †hb AE †iLvsk BC KY©‡K E we›`y‡Z †Q` K‡i|


cÖgvY: A¼b Abymv‡i,


(BAF = (CAE

ev, (BAF + (EAF = (CAE + (EAF


( (BAE = (CAF


GLb, (ABE I (ACF Gi g‡a¨


(BAE = (CAF

(ABE = (AFC [GKB Pv‡ci Dci e„Ë¯’ †KvY mgvb e‡j]


Ges Aewkó (AEB = Aewkó (ACF 


( (ABE I (ACF m`„k‡KvYx|


(  eq \f(BE,CF) =  eq \f(AB,AF)

A_©vr, AF.BE = AB.CF ... ... ... (i)


Avevi, (ABF I (AEC Gi g‡a¨,


(BAF = (CAE [A¼b Abymv‡i]


(AFB = (ACE [GKB Pv‡ci Dci e„Ë¯’ †KvY mgvb e‡j]


Ges Aewkó (ABF = Aewkó (AEC

( (ABF I (AEC m`„k‡KvYx|


(  eq \f(AF,AC) =  eq \f(BF,CE)

A_©vr, AF.CE = AC.BF ... ... ... (ii)


(i) I (ii) bs mgxKiY †hvM K‡i cvB,


AF.BE + AF.CE = AB.CF + AC.BF


ev, AF(BE + CE) = AB.CF + AC.BF


( AF.BC = AB.CF + AC.BF [( BE + CE = BC] (cÖgvwYZ)

eq \o((((,cÖkœ(3) 

(POR G (OPR = 90(
[iv. †ev. 16]
K.
(POR Gi j¤^we›`y wbY©q Ki| [A¼‡bi wPý Avek¨K]
2

L.
cÖgvY Ki †h, PR2 = PO2 + OR2 ( 2OR.OQ.
4

M.
cÖgvY Ki †h, PQ2 = OQ.QR
4
3 bs cÖ‡kœi mgvavb

eq \o((,K) 


wP‡Î OM ( PR Ges RN ( OP AsKb Kiv n‡jv| †hLv‡b PQ,OM I RN j¤^Îq A we›`y‡Z †Q` K‡i‡Q| myZivs A we›`yB (POR Gi j¤^ we›`y|

eq \o((,L) 


we‡kl wbe©Pb: g‡b Kwi, (POR G (OPR = 90( Ges PQ ( OR. cÖgvY Ki‡Z n‡e †h, PR2 = PO2 + OR2 ( 2OR.OQ.

cÖgvY: (OPQ G (OQP = 90( 

( PO2 = PQ2 + OQ2 .....(i) [cx_v‡Mviv‡mi Dccv`¨]

Avevi, (PQR G (PQR = 90( 

( PR2 = PQ2 +  QR2

= PQ2 + (OR ( OQ)2 [( QR = OR ( OQ]


= PQ2 + OR2 + OQ2 ( 2OR.OQ


= (PQ2 + OQ2) + OR2 ( 2OR.OQ


= PO2 + OR2 ( 2OR.OQ [(i) bs †_‡K]

( PR2 = PO2 + OR2 ( 2OR.OQ (cÖgvwYZ)

eq \o((,M) 



we‡kl wbe©Pb: †`Iqv Av‡Q, (POR Gi (OPR = 90( Ges PQ ( OR| cÖgvY Ki‡Z n‡e †h, PQ2 = OQ.OR 


cÖgvY: (POR G (OPR = 90( 


((OPQ + (QPR = 90( .....(i) 


Avevi, (OPQ Ges (OQP = 90( [( PQ ( OR]


( (POQ + (OPQ = 90( ..........(ii)


(i) I (ii) bs mgxKiY †_‡K cvB,


(OPQ + (QPR = (POQ + (OPQ


( (QPR = (POQ 


GLb, (OPQ I (PQR Gi g‡a¨


(OQP = (PQR = 90(

( POQ = (QPR 


Ges Aewkó (OPQ = Aewkó (PRQ


( (OQP I (PQR m`„k‡KvYx|


(  wÎfzRØq m`„k|  


( eq \f(OQ,PQ) = eq \f(PQ,QR)  ev, OQ.QR = PQ2 


( PQ2 = OQ.QR (cÖgvwYZ)
eq \o((((,cÖkœ(4)

PMN mgwØevû wÎfz‡R PM = PN Ges PA ( MN.
[iv. †ev. 15]
K.
(APM Gi †¶‡Î  eq \o((,AP) †f±i‡K  eq \o((,MA) Ges  eq \o((,MP) †f±iØ‡qi gva¨‡g cÖKvk Ki|
2

L.
B, MN †iLvi Ici †h †Kv‡bv we›`y n‡j, †`LvI †h,


PM2 – PB2 = MB.BN.
4

M.
PMN wÎfz‡Ri cwie¨vmva© R n‡j, cÖgvY Ki †h, 


PM2 = 2R.PA.
4

4 bs cÖ‡kœi mgvavb

eq \o((,K) 


GLb, (APM-G †f±i †hv‡Mi wÎfzR wewa Abymv‡i cvB,



 eq \o(((,MA) +  eq \o(((,AP) =  eq \o(((,MP) 

(
 eq \o(((,AP) =  eq \o(((,MP)  (  eq \o(((,MA) (Ans.)
eq \o((,L) 


we‡kl wbe©Pb: (PMN-G PM = PN|  MN Gi Dci †h‡Kv‡bv we›`y B wbB|


P, B †hvM Kwi| cÖgvY Ki‡Z n‡e †h, PM2 – PB2 = MB. BN.


cÖgvY: Avgiv Rvwb, mgwØevû wÎfz‡Ri mgvb mgvb evûi †Q`we›`y n‡Z wecixZ evûi Dci Aw¼Z j¤^ D³ evû‡K mgwØLwÛZ K‡i|


(PMN-G PM = PN Ges PA ( MN

(
MA = AN


APM mg‡KvYx wÎfz‡R,



PM2 = PA2 + MA2      [cx_v‡Mviv‡mi Dccv`¨]

Avevi, (PBA-G mg‡KvYx wÎfz‡R, 



PB2 = PA2 + AB2                [cx_v‡Mviv‡mi Dccv`¨]

(
PM2 ( PB2 = PA2 + MA2 ( PA2 ( AB2 = MA2 ( AB2



= (MA + AB).(MA ( AB)




= MB. (AN ( AB)  [( MA = AN]




= MB.BN  


( 
PM2 ( PB2 = MB.BN (†`Lv‡bv n‡jv)

eq \o((,M)
we‡kl wbe©Pb: g‡b Kwi, mgwØevû (PMN-G PM = PN| A †_‡K MN-Gi Ici Aw¼Z j¤^ PA Ges wÎfz‡Ri cwie¨vmva© R| cÖgvY Ki‡Z n‡e †h, PM2 = 2R.PA.

A¼b: PA-†K Ggbfv‡e ewa©Z Kwi, †hb Zv cwie„Ë‡K E we›`y‡Z †Q` K‡i| N, E †hvM Kwi|


cÖgvY: (PAN I (PNE-G,


(PAN = (PNE


[( Aa©e„Ë¯’ (PNE= 90° Ges PA, MN Gi Ici j¤^ e‡j (PAN= 90°]


(EPN mvaviY †KvY|


Ges Aewkó (PNA = Aewkó (PEN


( wÎfzRØq m`„k‡KvYx Z_v m`„k|


(  eq \f(PA,PN) =  eq \f(PN,PE)  [( m`„k‡KvYx wÎfzRØ‡qi Abyiƒc evû¸‡jvi AbycvZ mgvb]

ev,
PN2 = PE . PA 

(
PM2 = PE. PA  [( PM = PN] …………. (i)


GLb,
MA = NA  [ÔLÕ †_‡K]

A_©vr PA ( MN Ges PA, MN Gi mgwØLÊK|


( 
PA, e„‡Ëi †K›`ª w`‡q hvq|


[†K›`ª †_‡K e¨vm wfbœ †Kvb R¨v‡qi Ici Aw¼Z j¤^ R¨v‡K mgwØLwÊZ K‡i]

(  PE, (PMN -Gi cwie¨vm|


PE = 2R    [ ( R, (PMN-Gi cwie¨vmva©]

Zvn‡j (i) n‡Z cvB,

PM2 = 2R.PA (cÖgvwYZ) 
eq \o((((,cÖkœ(5) (PQR Gi QR evû M I N we›`y‡Z mgvb wZbfv‡M wef³ nq|





[w`. †ev. 17]
K.
Z_¨vbyhvqx wPwýZ wPÎwU AuvK|
2

L.
cÖgvY Ki †h, PQ2 + PR2 = PM2 + PN2 + 4MN2 
4

M.
hw` PQ = PR Ges M, QR Gi Dci †h †Kv‡bv we›`y n‡j †`LvI †h, PQ2 − PM2 = QM.MR
4
5 bs cÖ‡kœi mgvavb

eq \o((,K)

wP‡Î, (PQR Gi QR evû‡K M I N we›`y‡Z mgvb wZbfv‡M wef³ Kiv n‡q‡Q|

eq \o((,L) 
we‡kl wbe©Pb: †`Iqv Av‡Q, (PQR Gi QR evû M I N we›`y‡Z mgvb wZbfv‡M wef³| A_©vr, QM = MN = NR| P, M I P, N †hvM Kwi| cÖgvY Ki‡Z n‡e †h, PQ2 + PR2 = PM2 + PN2 + 4MN2.


cÖgvY: (PQN Gi ga¨gv PM

( G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i,


PQ2 + PN2 = 2(PM2 + MN2) ... ... ... (i)


Avevi, (PMR G ga¨gv PN


( PM2 + PR2 = 2(PN2 + MN2) ... ... ... (ii)


GLb, (i) I (ii) bs mgxKiY †hvM K‡i cvB,


PQ2 + PN2 + PM2 + PR2 = 2PM2 + 2MN2 + 2PN2 + 2MN2

ev, PQ2 + PR2 = 2PM2 + 2PN2 + 4MN2 ( PM2 ( PN2

( PQ2 + PR2 = PM2 + PN2 + 4MN2. (cÖgvwYZ)

eq \o((,M)

we‡kl wbe©Pb: †`Iqv Av‡Q, (PQR G PQ = PR Ges M, QR Gi Dci †h †Kvb we›`y| P, M †hvM Kwi| cÖgvY Ki‡Z n‡e †h,


PQ2 ( PM2 = QM.MR.


A¼bt QR Gi Dci PN j¤^ AvuwK|


cÖgvY: mg‡KvYx (PQN G PQ AwZfzR|


( PQ2 = QN2 + PN2 ... ... ... (i)


Avevi, mg‡KvYx (PMN G PM AwZfzR|


( PM2 = MN2 + PN2 ... ... ... (ii)


(i) bs †_‡K (ii) bs we‡qvM K‡i cvB,


PQ2 ( PM2 = QN2 + PN2 ( MN2 ( PN2


= QN2 ( MN2 = (QN + MN)(QN ( MN)



= (NR + MN).QM
[mgwØevû wÎfz‡Ri kxl© n‡Z

f‚wgi Dci j¤^ f‚wg‡K mgwØLwÊZ

K‡i A_©vr, QN = NR]


= MR.QM


( PQ2 ( PM2 = QM.MR. (cÖgvwYZ)

eq \o((((,cÖkœ(6)

(PQR G D, QR-Gi ga¨we›`y|
[Kz. †ev. 15]
K.
j¤^ we›`y I fi‡K›`ª Kx?
2

L.
cÖgvY Ki †h, PQ2 + PR2 = 2 (PD2 + QD2).
4

M.
Q = 60( n‡j cÖgvY Ki †h, PR2 = PQ2 + QR2 – PQ.QR.
4

6 bs cÖ‡kœi mgvavb

eq \o((,K) 
j¤^we›`y: wÎfz‡Ri kxl©we›`y¸‡jv n‡Z wecixZ evûi Ici Aw¼Z j¤^¸‡jv †h we›`y‡Z †Q` K‡i H we›`y‡K j¤^we›`y ejv nq|

fi‡K›`ª: wÎfz‡Ri ga¨gv¸‡jv †h we›`y‡Z †Q` K‡i H we›`y‡K fi‡K›`ª ejv nq|

eq \o((,L) 

we‡kl wbe©Pb: (PQR-G D, QR-Gi ga¨we›`y| P, D †hvM Kwi|


cÖgvY Ki‡Z n‡e †h, PQ2 + PR2 = 2(PD2 + QD2)


A¼b: QR evûi Dci PE j¤^ A¼b Kwi|


cÖgvY: (PQD Gi (PDQ ¯’~j‡KvY Ges QD †iLvi ewa©Zvs‡ki Dci PD †iLvi j¤^ Awf‡¶c DE| ¯’~j‡Kv‡Yi †¶‡Î, cx_v‡Mviv‡mi Dccv‡`¨i we¯—…wZ Abymv‡i Avgiv cvB,


PQ2 = PD2 + QD2 + 2QD.DE ................. (i)

GLv‡b, (PRD Gi (PDR m~²‡KvY Ges DR †iLvi Ici PD †iLvi j¤^ Awf‡¶c DE.


( m~²‡Kv‡Yi †¶‡Î, 


cx_v‡Mviv‡mi Dccv‡`¨i we¯—…wZ Abymv‡i cvB,


PR2 = PD2 + RD2 ( 2RD.DE ................... (ii)

GLb, mgxKiY (i) I (ii) †hvM K‡i cvB,


PQ2 + PR2 = PD2 + QD2 + 2QD.DE + PD2 + RD2 ( 2RD.DE



= 2PD2 + QD2 + RD2 + 2QD.DE ( 2RD.DE



= 2PD2 + QD2 + QD2 + 2QD.DE ( 2QD.DE  

[( QD = RD]



= 2PD2 + 2QD2 = 2(PD2 + QD2)  (cÖgvwYZ)

eq \o((,M)



we‡kl wbe©Pb: †`Iqv Av‡Q, (PQR Gi (Q = 60°, cÖgvY Ki‡Z n‡e †h, PR2 = PQ2 + QR2 ( PQ.QR.

A¼b: PE ( QR Uvwb|


cÖgvY: Avgiv Rvwb, †Kv‡bv wÎfz‡Ri m~¶¥‡Kv‡Yi wecixZ evûi Ici Aw¼Z eM©‡¶Î Aci `yB evûi Ici Aw¼Z eM©‡¶ÎØ‡qi mgwó A‡c¶v H `yB evûi †h‡Kv‡bv GKwU I Zvi Ici AciwUi j¤^ Awf‡¶‡ci Aš—M©Z AvqZ‡¶‡Îi wØ¸Y cwigvY Kg|


(  (PQR Gi (Q = 60°, A_©vr m~¶¥‡KvY Ges Zvn‡j QE, QR Gi Ici PQ Gi j¤^ Awf‡¶c|


(
PR2 = PQ2 + QR2 ( 2QR.QE ……. (i)


mg‡KvYx (PQE-G j¤^ PE, f~wg QE Ges AwZfzR PQ.


(
cos (PQE =  eq \f(QE,PQ) 
 eq \b\bc\[(( cos( = \f(f„wg,AwZfzR)) 

ev, 
cos60° =  eq \f(QE,PQ)   
[( (PQE = 60(]


ev, 
 eq \f(1,2) =  eq \f(QE,PQ) 

( 
QE =  eq \f(1,2) .PQ


GLb, (i) bs-G QE-Gi gvb ewm‡q cvB,


PR2 = PQ2 + QR2 ( 2PQ.  eq \f(1,2) QR.


(
PR2 = PQ2  + QR2 ( PQ.QR  (cÖgvwYZ)

eq \o((((,cÖkœ(7) ABC m~²‡KvYx wÎfz‡Ri kxl©Îq †_‡K wecixZ evû¸‡jvi Dci j¤^Îq AD, BE I CF ci¯úi O we›`y‡Z †Q` K‡i‡Q| 
[P. †ev. 17]
K.
AC = 5 †m. wg., CD = 3 †m. wg. n‡j AD Gi ˆ`N©¨ wbY©q Ki|
2

L.
cÖgvY Ki †h, AO.OD = BO.OE = CO.OF.
4

M.
†`LvI †h, BC.CD = AC.CE.
4
7 bs cÖ‡kœi mgvavb

eq \o((,K) 



†`Iqv Av‡Q, AC = 5 †m. wg. Ges CD = 3 †m. wg. 


mg‡KvYx wÎfzR ADC G



AC2 = AD2 + CD2

ev,
AD2 = AC2 – CD2 = (5)2 – (3)2 = 25 – 9 = 16


( AD = 4 †m. wg. (Ans.)


eq \o((,L) 



we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC-Gi kxl©Îq †_‡K wecixZ evûÎ‡qi Ici j¤^ AD, BE I CF ci¯úi O we›`y‡Z †Q` K‡i| cÖgvY Ki‡Z n‡e †h,


AO. OD = BO.OE = CO.OF.


cªgvY: (BOF I (COE-G


(OFB = (OEC = 90(  
[( CF ( AB, BE ( AC]


Ges (BOF = (COE    [wecÖZxc †KvY e‡j ]


wÎfzR `yBwU m„`k‡KvYx|


( wÎfzRØq m`„k|


(
[image: image5.wmf]

( BO. OE = CO. OF. ............... (i)


Avevi, ( BOD I ( AOE-G


(ODB = (OEA = 90(  [( AD ( BC, BE ( AC]


Ges (BOD = (AOE.   [wecÖZxc †KvY ]


( wÎfzR `yBwU m`„k‡KvYx| ( wÎfzRØq m`„k|


(
[image: image2.wmf]OE

OD

AO

BO

=



( AO.OD = BO. OE ... ... ... ... (ii)


GLb, mgxKiY (i) I (ii) n‡Z cvB, 


( AO.OD = BO.OE = CO. OF  (cÖgvwYZ) 

eq \o((,M)



we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC Gi AD, BC Gi Ici Ges BE, AC‑Gi Ici j¤^| 


cÖgvY Ki‡Z n‡e †h, BC. CD = AC. CE.


cÖgvY: Avgiv Rvwb, †h †Kv‡bv wÎfz‡R m~¶¥‡Kv‡Yi wecixZ evûi Ici Aw¼Z eM©‡¶Î Aci `yB evûi Ici Aw¼Z eM©‡¶ÎØ‡qi mgwó A‡c¶v H `yB evûi †h †Kv‡bv GKwU I Zvi Ici AciwUi j¤^ Awf‡¶‡ci Aš—M©Z AvqZ‡¶‡Îi wØ¸Y cwigvY Kg| 


GLb, AD(BC nIqvq, (ABC- Gi (ACB m~¶¥‡KvY| 

 [((ACB  < mg‡KvY (ADC]


Ges CD, BC evû‡Z AC evûi j¤^ Awf‡¶c e‡j,


AB2 = AC2 + BC2 ( 2BC.CD …… (i)


Avevi, CE, AC evû‡Z BC evûi j¤^ Awf‡¶c|


( DcwiD³ Dccv`¨ Abymv‡i,


AB2 = BC2 + AC2 ( 2AC. CE ……. (ii)


(i) I (ii) bs mgxKiY n‡Z cvB,


AC2  + BC2 ( 2BC.CD = BC2 + AC2 ( 2AC.CE


ev, 
( 2BC.CD = (2AC.CE

[Dfqc¶ n‡Z AC2 + BC2 we‡qvM K‡i ]


ev, 
BC.CD = AC.CE. 
[Dfq c¶‡K ((2) Øviv fvM K‡i]


(
BC.CD = AC.CE  (cÖgvwYZ)

eq \o((((,cÖkœ(8) ABC wÎfz‡Ri C ¯’‚j‡KvY, AB ¯’‚j‡Kv‡Yi wecixZ evû Ges ¯’‚j‡Kv‡Yi mwbœwnZ evûØq h_vµ‡g BC I AC|
[P. †ev. 15]
K.
AC evûi j¤^ Awf‡¶c A¼b Ki|
2

L.
cÖgvY Ki †h, AB2 = AC2 + BC2 + 2BC.CD|
4

M.
wÎfzRwUi ga¨gvÎq P we›`y‡Z wgwjZ n‡j cÖgvY Ki †h,


AB2 + BC2 + CA2 = 3(PA2 + PB2 + PC2)
 4

8 bs cÖ‡kœi mgvavb

eq \o((,K) 


ABC wÎfz‡Ri (C ¯’~j‡KvY


BC †K D ch©š— ewa©Z K‡i BD ( AD AvuwK|


myZivs BC evûi Dci AC evûi j¤^ Awf‡¶c CD|
eq \o((,L) 
cvV¨eB‡qi Abykxjbx 3.1 Gi Dccv`¨ 3.3 `ªóe¨| c„ôv-65
eq \o((,M)
m„Rbkxj 1(M) bs mgvavb `ªóe¨| c„ôv-56


[we. `ª. O Gi cwie‡Z© P wb‡Z n‡e|]
eq \o((((,cÖkœ(9) 

Dc‡ii wP‡Î S, O h_vµ‡g (LMN Gi cwi‡K›`ª I j¤^we›`y, G fi‡K›`ª, LP ga¨gv, MN = a, LN = b, LM = c
[wm. †ev. 17]
K.
OL = 9 †m.wg. n‡j SP Gi gvb wbY©q Ki|
2

L.
†`LvI †h, S, G, O GKB mij‡iLvq Aew¯’Z|
4

M.
(N m~²‡KvY n‡j, cÖgvY Ki †h, a.ND = b.NE
4
9 bs cÖ‡kœi mgvavb

eq \o((,K) 
†`Iqv Av‡Q, OL = 9 †m.wg.


Avgiv Rvwb, †Kvb wÎfz‡Ri j¤^we›`y †_‡K kx‡l©i `~iZ¡ wÎfz‡Ri cwi‡K›`ª †_‡K H kx‡l©i wecixZ evûi j¤^ `~i‡Z¡i wØ¸Y|


(
OL = 2SP


ev,
9 = 2SP


ev,
SP =  eq \f(9,2) 

(
SP = 4.5 †m.wg. (Ans.)
eq \o((,L) 
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv-72


[we. `ª. A, B I C Gi cwie‡Z© h_vµ‡g L, M I N wb‡Z n‡e|]
eq \o((,M)
Avgiv Rvwb, †h‡Kv‡bv wÎfz‡R m~¶¥‡Kv‡Yi wecixZ evûi Ici AswKZ eM©‡¶Î Aci `yB evûi Ici AswKZ eM©‡¶ÎØ‡qi mgwó A‡c¶v H `yB evûi †h‡Kv‡bv GKwU I Zvi Ici AciwUi j¤^ Awf‡¶‡ci Aš—M©Z AvqZ‡¶‡Îi wØ¸Y cwigvY Kg|

GLb LD ( MN nIqvq (LMN Gi (LNM m~¶¥‡KvY| 


[( (LNM < mg‡KvY (LDN]


Ges ND, MN evû‡Z LN evûi j¤^ Awf‡¶c|


( LM2 =  LN2 + MN2 ( 2MN. ND ......... (i)


Avevi, NE, LN evû‡Z MN evûi j¤^ Awf‡¶c|


( LM2 = MN2 + LN2 ( 2LN.NE ............. (ii)

(i) Ges (ii) bs mgxKiY †_‡K cvB,


LN2 + MN2 ( 2MN. ND = MN2 + LN2 ( 2LN . NE


ev, ( 2MN. ND = ( 2LN. NE 

[Dfq c¶ n‡Z LN2 + MN2 we‡qvM K‡i]


ev, MN. ND = LN.NE [Dfq c¶‡K (( 2) Øviv fvM K‡i]


( a. ND = b. NE (†`Lv‡bv n‡jv)

eq \o((((,cÖkœ(10) (ABC Gi AD, BE Ges CF ga¨gvÎq ci¯úi‡K G we›`y‡Z †Q` K‡i‡Q| 

[h. †ev. 17]
K.
GD = 2 †m.wg. n‡j AD Gi ˆ`N©¨ wbY©q Ki| 
2

L.
cÖgvY Ki †h, AB2 + BC2 = 2(AE2 + BE2) 
4

M.
cÖgvY Ki †h, 3(AB2 + BC2 + AC2) = 4(AD2 + BE2 + CF2). 
4
10 bs cÖ‡kœi mgvavb

eq \o((,K) 



Avgiv Rvwb, wÎfz‡Ri fi‡K›`ª †h‡Kv‡bv ga¨gv‡K 2 : 1 Abycv‡Z wef³ K‡i| 


GLv‡b, G n‡jv wÎfz‡Ri fi‡K›`ª|


¯ AG : GD = 2 : 1 


ev,  eq \f(AG,GD) =  eq \f(2,1)  ev, AG = 2GD 


ev, AG = 2 ( 2 [( GD = 2 †m.wg.] 


( AG = 4


¯ AD = AG + GD = (4 + 2) †m.wg. = 6 †m. wg. (Ans.)
eq \o((,L) 


we‡kl wbe©Pb: g‡b Kwi, (ABC Gi BE evû AC evûi Dci ga¨gv| cÖgvY Ki‡Z n‡e †h, AB2 + BC2 = 2(AE2 + BE2) 


A¼b: BM ( AC AuvwK| 


cÖgvY: (ABE G (AEB m~²‡KvY Ges AE evûi Dci BE evûi j¤^ Awf‡¶c ME


¯ m~²‡Kv‡Yi †¶‡Î wc_v‡Mviv‡mi Dccv‡`¨i we¯—…wZ Abymv‡i,

AB2 = AE2 + BE2 – 2AE.ME ... ... ...  ... ... ... (i) 


Avevi, (BEC G (BEC ¯’~j‡KvY Ges CE evûi ewa©Zvs‡ki Dci BE Gi j¤^ Awf‡¶c ME. 


¯ ¯’~j‡Kv‡Yi †¶‡Î wc_v‡Mviv‡mi Dccv‡`¨i  we¯—…wZ Abymv‡i,

BC2 = CE2 + BE2 + 2CE.ME ... ... ...  ... ... ... (ii)


(i) I (ii) bs mgxKi‡Yi †hvM K‡i cvB, 


AB2 + BC2 = AE2 + BE2 – 2AE.ME + CE2 + BE2 + 2CE.ME



= 2BE2 + AE2 + AE2 – 2AE.ME + 2AE.ME



= 2BE2 + 2AE2  


¯ AB2 + BC2 = 2(AE2 + BE2) (cÖgvwYZ)
eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.1 Gi G¨v‡cv‡jvwbqv‡mi Dccv‡`¨i wm×vš— ÔwÎfz‡Ri evû I ga¨gvi m¤úK© wbY©qÕ `ªóe¨| c„ôv-68 

eq \o((((,cÖkœ(11) (ABC Gi (C = 90( Ges BC, AC I AB evûi ga¨we›`y h_vµ‡g P, Q I R|

[h. †ev. 16]
K.
DÏxc‡Ki Av‡jv‡K wbLyuZ wPwýZ wPÎ AuvK|
2

L.
cÖgvY Ki †h, AB2 = PA2 + PB2 + 2PB.PC.
4

M.
cÖgvY Ki †h, 3(AC2 + BC2) = 2(AP2 + BQ2 + CR2).
4

11 bs cÖ‡kœi mgvavb

eq \o((,K)
eq \o((,L)
we‡kl wbe©Pbt g‡b Kwi, PAB wÎfz‡Ri (BPA ¯’~j‡KvY, AB ¯’~j‡Kv‡Yi wecixZ evû Ges ¯’~j‡Kv‡Yi mwbœwnZ evûØq PB I PA| BP evûi ewa©Zvs‡ki Ici AP evûi j¤^ Awf‡¶c PC| cÖgvY Ki‡Z n‡e †h, AB2 = PA2 + PB2 + 2.PB.PC

cÖgvYt (ABC GKwU mg‡KvYx wÎfzR Ges (ACB mg‡KvY|


myZivs cx_v‡Mviv‡mi Dccv`¨ Abymv‡i,


AB2 = AC2 + BC2 = AC2 + (PB + PC)2 [( BC = PB + PC]



= AC2 + PB2 + PC2 + 2PB.PC ........... (i)

Avevi, (APC mg‡KvYx wÎfzR Ges (ACP mg‡KvY|


( AC2 + PC2 = PA2 ............... (ii)


(i) bs †_‡K cvB,


AB2 = AC2 + PC2 + PB2 + 2PB.PC



= PA2 + PB2 + 2PB.PC [(ii) bs n‡Z]


( AB2 = PA2 + PB2 + 2PB.PC (cÖgvwYZ)
eq \o((,M)
we‡kl wbe©Pbt (ABC Gi (C = 90( Ges BC, AC I AB evûi ga¨we›`y h_vµ‡g P, Q I R| A, P; B, Q; C, R †hvM Kwi| cÖgvY Ki‡Z n‡e †h, 3(AC2 + BC2) = 2(AP2 + BQ2 + CR2)

cÖgvYt P, BC evûi ga¨we›`y|


myZivs CP =  eq \f(1,2) BC


( CP2 =  eq \f(1,4) BC2

Abyiƒcfv‡e, CQ2 =  eq \f(1,4) AC2

Avevi, †h‡nZz (C = 90( Ges R, AB evûi ga¨we›`y|


myZivs CR =  eq \f(1,2) AB


( CR2 =  eq \f(1,4) AB2.

(APC n‡Z cx_v‡Mviv‡mi Dccv`¨ Abymv‡i,


AP2 = AC2 + CP2

( AP2 = AC2 +  eq \f(1,4) BC2 ............. (i)
Avevi, (BQC n‡Z,


BQ2 = BC2 + CQ2

( BQ2 = BC2 +  eq \f(1,4) AC2 ............. (ii)
Avevi, (ABC n‡Z,


AB2 = AC2 + BC2 ............... (iii)
(i) I (ii) bs †hvM K‡i cvB,


AP2 + BQ2 = AC2 +  eq \f(1,4) BC2 + BC2 +  eq \f(1,4) AC2
ev,
AP2 + BQ2 + CR2 =  eq \f(5,4) AC2 +  eq \f(5,4) BC2 + CR2
[Dfqc‡¶ CR2 †hvM K‡i]

ev,
AP2 + BQ2 + CR2 =  eq \f(5,4) AC2 +  eq \f(5,4) BC2 +  eq \f(1,4) AB2
ev,
AP2 + BQ2 + CR2 =  eq \f(5,4) AC2 +  eq \f(5,4) BC2 +  eq \f(1,4) (AC2 + BC2)
[(iii) bs †_‡K]

ev,
AP2 + BQ2 + CR2 =  eq \f(5,4) AC2 +  eq \f(5,4) BC2 +  eq \f(1,4) AC2 +  eq \f(1,4) BC2
ev,
AP2 + BQ2 + CR2 =  eq \f(6,4) AC2 +  eq \f(6,4) BC2
ev,
AP2 + BQ2 + CR2 =  eq \f(3,2) (AC2 + BC2)

ev,
2(AP2 + BQ2 + CR2) = 3(AC2 + BC2)


( 3(AC2 + BC2) = 2(AP2 + BQ2 + CR2) (cÖgvwYZ)

eq \o((((,cÖkœ(12)
wP‡Î BD = ED = CE  Ges AD ( BC.
[e. †ev. 17]
K.
DE = 2 †m.wg. Ges AD = 3 †m.wg. n‡j, AC Gi ˆ`N©¨ wbY©q Ki|
2

L.
cÖgvY Ki †h, AB2 + AC2 = AD2 + AE2 + 4DE2.
4

M.
cÖgvY Ki †h, AC2 = AB2 + BC2 ( 2BC.BD.
4
12 bs cÖ‡kœi mgvavb

eq \o((,K)
†`Iqv Av‡Q, BD = ED = CE


( ED = CE


DE = 2 †m.wg. Ges 


AD = 3 †m.wg. n‡j,


mg‡KvYx (ADC †_‡K cvB,


AC2 = AD2 + CD2

ev, AC2 = AD2 + (DE + CE)2 = AD2 + (DE + ED)2


= AD2 + (DE + DE)2 = AD2 + 4DE2 = 32 + 4.22


= 9 + 4.4 = 9 + 16 = 25


( AC = 5 †m.wg. (Ans.)

eq \o((,L) we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC-Gi BC evû D I E we›`y‡Z wZbwU mgvb As‡k wef³ n‡q‡Q A_©vr BD = DE = EC|

cÖgvY Ki‡Z n‡e †h, AB2 + AC2 = AD2 + AE2 + 4DE2. 

cÖgvY: (ABE-Gi ga¨gv AD     [( BD = DE]

( G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i, 

     AB2 + AE2  = 2 (AD2 + DE2 ) ……. (i)  

Avevi, (ADC Gi ga¨gv AE            [( DE = EC]

( AD2  + AC2 = 2(AE2 + DE2 ) ……. (ii)

GLb, (i) bs I (ii) bs mgxKiY †hvM K‡i cvB,

AB2 + AE2 + AD2 + AC2 = 2AD2 + 2DE2 + 2AE2 + 2DE2

ev,
AB2 + AC2 = 2AD2 + 2AE2 + 4DE2 ( AD2 ( AE2
ev,
AB2 + AC2 = AD2 +AE2 + 4DE2

(     AB2 + AC2 = AD2 +AE2 + 4DE2 (cÖgvwYZ)
eq \o((,M)
cÖgvY Ki‡Z n‡e †h, AC2 = AB2 + BC2 ( 2.BC.BD


cÖgvYt


(ADC Gi (ADC mg‡KvY


( AC2 = AD2 + CD2 ... ... ... (i)    [cx_v‡Mviv‡mi Dccv`¨]


wP‡Î, CD = BC ( BD


( CD2 = (BC ( BD)2 = BC2 + BD2 ( 2BC.BD ... ... ... (ii)


GLb mgxKiY (i) I (ii) n‡Z cvIqv hvq,


AC2 = AD2 + BC2 + BD2 ( 2BC.BD


( AC2 = AD2 + BD2 + BC2 ( 2BC.BD ............. (iii)

Avevi, ABD mg‡KvYx wÎfzR Ges (D GK mg‡KvY


AB2 = AD2 + BD2 ... ... ... (iv) [cx_v‡Mviv‡mi Dccv`¨]


mgxKiY (iii) I (iv) n‡Z cvB,


AC2 = AB2 + BC2 ( 2BC.BD (cÖgvwYZ)

eq \o((((,cÖkœ(13) O †K›`ªwewkó e„‡Ë Aš—wj©wLZ ABC GKwU mgevû wÎfzR; hvi cwie„‡Ëi e¨vmva© 4 †m. wg. Ges AD ( BC.
[e. †ev. 15]
K.
AD Gi ˆ`N©¨ wbY©q Ki|
2

L.
eªþv¸‡ßi Dccv`¨ e¨envi K‡i ABC wÎfzRwUi evûi ˆ`N©¨ wbY©q Ki|
4

M.
wÎfzR‡¶Î ABC Ges e„Ë‡¶Î ABC-Gi †¶ÎdjØ‡qi AbycvZ wbY©q Ki|
4

13 bs cÖ‡kœi mgvavb

eq \o((,K) 
†`Iqv Av‡Q, O †K›`ª wewkó e„‡Ë ABC mgevû wÎfzR Aš—wj©wLZ| cwie„‡Ëi e¨vmva© 4 †m.wg. Ges AD ( BC| 


( AD = OA + OD



= OA +  eq \f(OA,2) 

[O we›`y‡Z AD, 2 t 1 Abycv‡Z Aš—we©f³ nq]



=  eq \b(4 + \f(4,2)) †m.wg. = (4 + 2) †m.wg. = 6 †m.wg. 


( wb‡Y©q AD Gi ˆ`N©¨ 6 †m.wg. (Ans.) 
eq \o((,L) 
eªþ¸‡ßi Dccv`¨ Abymv‡i cvB, AB.AC = BE.AD


ev, AB2 = 8 ( 6 eM© †m.wg.   [ABC mgevû wÎfzR e‡j AB = AC

 Ges BE = 2.OB = 2.4 †m.wg. = 8 †m.wg.]

ev, AB2 = 48 eM© †m.wg. 

ev, AB =  eq \r(48) †m.wg.


( AB = 4 eq \r(3) †m.wg.


( wÎfzRwUi evûi ˆ`N©¨ 4 eq \r(3) †m.wg. (Ans.)  

eq \o((,M) 
ÔLÕ n‡Z, 


mgevû wÎfzR ABC Gi GK evûi ˆ`N©¨ a = 4 eq \r(3) †m.wg.|


Avgiv Rvwb, 


mgevû wÎfz‡Ri †¶Îdj =  eq \f(,4)
a2 eM© GKK


=  eq \f(,4)
(4 eq \r(3))2 eM© †m.wg. =  eq \f(,4)
 ( 48 eM© †m.wg. = 12 eq \r(3) eM© †m.wg. 


= 20.785 eM© †m.wg. (cÖvq)


Ges e„‡Ëi †¶Îdj = (r2 eM© GKK| (†hLv‡b r e„‡Ëi e¨vmva©]



= 3.1416 ( 42 eM© †m.wg.   [( r = 4]



= 3.1416 ( 16 eM© †m.wg.



= 50.2656 eM© †m.wg.

( 
wÎfzR †¶Î ABC I e„Ë‡¶Î ABC-Gi †¶ÎdjØ‡qi AbycvZ



=  eq \f(20.785,50.2656) = eq \f(1,2(42) = 1 t 2.42 (Ans.)

eq \o((((,cÖkœ(14) (PQR Gi QR evû A I B we›`y‡Z wZbwU mgvb As‡k wef³ n‡q‡Q| 
 [ivRkvnx K¨v‡WU K‡jR, ivRkvnx]
K.
wPÎmn G¨v‡cv‡jvwbqv‡mi Dccv`¨ wee„Z Ki|
2

L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h,


PQ2 + PR2 = AP2 + PB2 + 4AB2
4

M.
QR e¨v‡mi Ici (PQR Aa©e„Ë| PR evû Ges QL R¨v ci¯úi M we›`y‡Z †Q` K‡i| cÖgvY Ki †h, QR2 = PR.MR + QL.MQ
4

14 bs cÖ‡kœi mgvavb

eq \o((,K)
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.5 `ªóe¨| c„ôv-67

eq \o((,L)
 

we‡kl wbe©Pb: †`Iqv Av‡Q, (PQR-Gi QR evû A I B we›`y‡Z wZbwU mgvb As‡k wef³ n‡q‡Q A_©vr QA = AB = BR|  P, A Ges P, B †hvM Kwi|  cÖgvY Ki‡Z n‡e †h, PQ2 + PR2 = AP2 + PB2 + 4AB2. 

cÖgvY: (PQB-Gi ga¨gv AP     [( QA = AB]

( G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i, 

     PQ2 + PB2  = 2 (AP2 + AB2 ) ……. (i)  

Avevi, (APR Gi ga¨gv PB            [( AB = BR]

( AP2  + PR2 = 2(PB2 + AB2 ) ……. (ii)

GLb, (i) bs I (ii) bs mgxKiY †hvM K‡i cvB,

    
PQ2 + PB2 + AP2 + PR2 = 2AP2 + 2AB2 + 2PB2 + 2AB2

ev,
PQ2 + PR2 = 2AP2 + 2PB2 + 4AB2 ( AP2 ( PB2
ev,
PQ2 + PR2 = AP2 +PB2 + 4AB2

(     PQ2 + PR2 = AP2 +PB2 + 4AB2 (cÖgvwYZ)
eq \o((,M) we‡kl wbe©Pb: †`Iqv Av‡Q, QR e¨v‡mi Ici QRLP GKwU Aa©e„Ë| PR evû I QL R¨v ci¯úi M we›`y‡Z †Q` K‡i‡Q| cÖgvY Ki‡Z n‡e †h,

QR2 = PR.MR + QL.MQ|

A¼b: R, L I L, P †hvM Kwi|

cÖgvY: (LMP I (MQR-G

(MPL = (MQR 
[GKB Pvc RL-Gi Ici Aew¯’Z]

(PML = (QMR
[wecÖZxc †KvY e‡j ]

Aewkó (MLP = Aewkó (QRM

Ges wÎfzR `yBwU m`„k‡KvYx| 

( wÎfzRØq m`„k|


 eq \f(MQ,PM) =  eq \f(MR,LM) 
ev, 
MQ.LM = MR.PM.

ev, 
MQ.LM + MQ2 = MR.PM + MQ2 


[Dfqc‡¶ MQ2 †hvM K‡i]

ev, 
MQ (LM + MQ) = MR.PM + PM2 + QP2 

[QR e¨vm e‡j (QPM= (QPR = 90(;  

( MQ2 = QP2 + PM2]

ev, 
MQ.QL = PM (MR + PM) + QP2
ev,  
MQ.QL = PM.PR + QR2 ( PR2     


[(QPR = 90( e‡j (QPR -G QR2 = QP2  + PR2

 ev QP2 = QR2 ( PR2]

ev, 
MQ.QL = QR2 ( PR (PR ( PM)

ev, 
MQ.QL = QR2 ( PR.MR

( 
QR2 = MQ.QL + PR. MR (cÖgvwYZ)
eq \o((((,cÖkœ(15) 
[Kzwgj­v K¨v‡WU K‡jR, Kzwgj­v]
K.
hw` GKwU mgevû wÎfz‡Ri evûi ˆ`N©¨ 4 †m.wg. nq Zvn‡j wÎfzRwUi Aš—©e„‡Ëi †¶Îdj wbY©q Ki| 
2

L.
cÖgvY Ki †h, AE . BC = AB . CE + BE . AC
4

M.
hw` AE, (A Gi mgwØLÊK nq Zvn‡j cÖgvY Ki †h, 


AD2 = AB.AC ( BD.CD
4

15 bs cÖ‡kœi mgvavb

eq \o((,K)
mgevû wÎfz‡Ri evû



AB = BC = AC = 4 †m.wg.


Avgiv Rvwb, 4AD2 = 3AB2

ev,
AD2 =  eq \f(3,4)  ( 42 = 12


(
AD = 2 eq \r(3)

Avgiv Rvwb, mgevû wÎfz‡Ri fi‡K›`ªB Zvi Aš—e„‡Ëi †K›`ª| Avevi, fi‡K›`ª ga¨gv‡K 2 t 1 Abycv‡Z fvM K‡i|


(
OD =  eq \f(1,3) AD =  eq \f(1,3)  ( 2 eq \r(3) =  eq \f(2,\r(3))  †m.wg.


(
Aš—e„‡Ëi e¨vmva©, r =  eq \f(2,\r(3))  †m.wg.


(
Aš—e„‡Ëi †¶Îdj = (r2 = 3.1416 (  eq \b(\f(2,))2 
 




= 4.19 eM© †m.wg. (Ans.)
eq \o((,L)
m„Rbkxj 2(M) bs mgvavb `ªóe¨| c„ôv-56


we.`ª. F Gi ¯’‡j E, E Gi ¯’‡j F Ges P Gi ¯’‡j D wb‡Z n‡e|
eq \o((,M) we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC Gi (A Gi mgwØLÊK †iLvsk BC †K D we›`y‡Z Ges ABC cwie„Ë‡K E we›`y‡Z †Q` K‡i‡Q| 

cÖgvY Ki‡Z n‡e †h, 

AD2 = AB.AC ( BD.DC.

A¼b: C, E †hvM Kwi|

cÖgvY: (ABD I (ACE- G

      (BAD = (CAE
[ ( AD, (A Gi mgwØLÊK ]

Ges (ABD = (AEC
[ ( GKB e„Ëvskw¯’Z †KvY ]

(
Aewkó (ADB = Aewkó (ACE  

 [ ( wÎfz‡Ri wZb †Kv‡Yi mgwó `yB mg‡KvY ]

(
wÎfzRØq m`„k‡KvYx|

(
wÎfzRØq m`„k| 

(
 eq \f(AD,AC) = \f(AB,AE)     
 [( `yBwU m`„k wÎfz‡Ri Abyiƒc evû¸‡jvi AbycvZ mgvb]

A_©vr, AB. AC = AD. AE ........ (i)

Avevi, (ABD I (CDE- G

     (ABD = (CED
[ ( GKB e„Ëvskw¯’Z †KvY]

Ges (ADB = (CDE
[ ( wecÖZxc †KvYØq ci¯úi mgvb ]

(
Aewkó (BAD = Aewkó (DCE

(
wÎfzRØq m`„k‡KvYx| 

( wÎfzRØq m`„k|

(

[image: image3.wmf]DC

AD

DE

BD

=

  [( `yBwU m`„k wÎfz‡Ri Abyiƒc evû¸‡jvi AbycvZ mgvb ]
A_©vr, AD. DE = BD. DC ........... (ii)

GLb, mgxKiY (i) n‡Z cvB,

AB. AC 
= AD.AE


= AD (AD + DE)
[( AE = AD + DE]


= AD.AD + AD.DE


= AD2 + AD. DE

ev,
 AD2 = AB. AC ( AD. DE

(
AD2 = AB.AC ( BD. DC (cÖgvwYZ)
 [mgxKiY (ii) n‡Z gvb ewm‡q]

eq \o((((,cÖkœ(16)
[†dŠR`vinvU K¨v‡WU K‡jR, PÆMÖvg]
ABCD PZzfz©RwU e„‡Ë Aš—wj©wLZ Ges AC, BD Dnvi `yBwU KY©|
K.
U‡jwgi Dccv`¨ wee„Z Ki|
2

L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, AC.BD = AB.CD + BC.AD
4

M.
(ABC Gi ga¨K¸‡jv G we›`y‡Z wgwjZ n‡j cÖgvY Ki †h,


AB2 + BC2 + CA2 = 3(GA2 + GB2 + GC2)
4

16 bs cÖ‡kœi mgvavb

eq \o((,K) + eq \o((,L) cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.12 `ªóe¨| c„ôv-74

eq \o((,M) m„Rbkxj 1(M) bs mgvavb Gi Abyiƒc| c„ôv-56

eq \o((((,cÖkœ(17) 
wP‡Î AP e¨vm|  
[ivRDK DËiv g‡Wj K‡jR, XvKv]

K.
j¤^‡K›`ª I cwi‡K‡›`ªi msÁv `vI|
2

L.
Dc‡iv³ wP‡Îi Av‡jv‡K cÖgvY Ki †h, AB.AC = AP.AD
4

M.
ABCD PZzfz©‡Ri Rb¨ cÖgvY Ki †h, AP.BC = AB.PC + BP.AC
4

17 bs cÖ‡kœi mgvavb

eq \o((,K)  
j¤^ †K›`ª : †Kv‡bv wÎfz‡Ri kxl©we›`y n‡Z wecixZ evûi Ici AswKZ j¤^¸‡jv †h we›`y‡Z †Q` K‡i †mB we›`y‡K wÎfz‡Ri j¤^‡K›`ª e‡j|


cwi‡K›`ª : wÎfz‡Ri †h‡Kv‡bv `yB evûi j¤^-mgwØLÛK †h we›`y‡Z †Q` K‡i Zv‡K wÎfz‡Ri cwi‡K›`ª e‡j|

eq \o((,L)  
we‡kl wbe©Pb: †`Iqv Av‡Q, e„‡Ë Aš—wj©wLZ ABPC PZzfz©‡R AP e¨vm| BC ( AD. cÖgvY Ki‡Z n‡e †h, AB.AC = AP.AD


cÖgvY: GKB Pvc AB Gi R‡b¨ (APB I (ACD e„Ëvskw¯’Z †KvY| AP e„‡Ëi e¨vm e‡j (ABP Aa©e„Ë¯’ †KvY I BC evûi Dci AD j¤^ nIqvq (ADC mg‡KvY| 


( ABP I ( ADC Gi g‡a¨


(APB = (ACD [GKB e„Ëvskw¯’Z †KvY]


(ABP = Aa©e„Ë¯’ †KvY = GK mg‡KvY = (ADC.


( Aewkó (BAP = Aewkó (DAC


( ( ABP Ges (ADC m`„k‡KvYx


(  eq \f(AB,AD)  =  eq \f(AP,AC)  [ m`„k‡KvYx wÎfz‡Ri evû¸‡jv mgvbycvwZK]


( AB. AC = AP. AD. (cÖgvwYZ)
eq \o((,M) 



we‡kl wbe©Pb : e„‡Ë Aš—wj©wLZ ABPC PZzfz©‡Ri wecixZ evû¸‡jv h_vµ‡g AB I PC Ges BP I AC| AP I BC Dnvi `ywU KY©| cÖgvY Ki‡Z n‡e †h, AP.BC = AB.PC + BP.AC


A¼b : (BAP †K (CAP †_‡K †QvU a‡i A we›`y‡Z AP †iLvs‡ki mv‡_ (BAP Gi mgvb K‡i (CAM A¼b Kwi †hb AM †iLv KY© BC †K M we›`y‡Z †Q` K‡i|


cÖgvY : A¼b Abymv‡i, (BAP = (CAM Dfqc‡¶ (MAP †hvM K‡i cvB, (BAP + (MAP = (CAM + (MAP


(
(BAM = (CAP


(ABM I (APC Gi g‡a¨, (BAM = (CAP


(ABM = (APC [GKB e„Ëvskw¯’Z †KvY mgvb e‡j]


Ges Aewkó (AMB = Aewkó (ACP


(
(ABM I (APC m`„k‡KvYx|


(
 eq \f(BM,PC)  =  eq \f(AB,AP) 

(
BM.AP = AB.PC ... ... ... ... (i)


Avevi, (ABP I (AMC Gi g‡a¨,


(BAP = (CAM  [A¼b Abymv‡i]


(APB = (ACM


Ges Aewkó (ABP = Aewkó (AMC


(
(ABP I (AMC m`„k‡KvYx


(
 eq \f(AC,AP)  =  eq \f(CM,BP) 

(
AP.CM = BP.AC ... ... ... ... (ii)


(i) I (ii) †hvM K‡i cvB,


AP(BM + CM) = AB.PC + BP.AC


(
AP.BC = AB.PC + BP.AC (cÖgvwYZ)
eq \o((((,cÖkœ(18) 

wP‡Î (ABC Gi AD, BE I CF ga¨gvÎq ci¯úi O we›`y‡Z †Q` K‡i‡Q|

[AvBwWqvj ¯‹zj GÛ K‡jR, gwZwSj, XvKv]
K.
fi‡K›`ª Kv‡K e‡j? O we›`y AD †K Kx Abycv‡Z †Q` K‡i‡Q?
2

L.
(ABC n‡Z cÖgvY Ki †h, AB2 + AC2 = 2(BD2 + AD2)
4

M.
†`LvI †h, (ABC Gi evû wZbwUi e‡M©i mgwó O we›`y n‡Z kxl©we›`y wZbwUi `~i‡Z¡i e‡M©i mgwói wZb¸Y|
4

18 bs cÖ‡kœi mgvavb

m„Rbkxj 1 bs mgvavb `ªóe¨| c„ôv-56
eq \o((((,cÖkœ(19)
wP‡Î, ABCD e„Ë¯’ PZzfz©‡Ri AC I BD `yBwU KY©| (BAC = (DAP. e„ËwUi e¨vmva© 3 †m.wg.|
[gwbcyi D”P we`¨vjq, XvKv]
K.
U‡jwgi Dccv`¨wU wjL|
2

L.
cÖgvY Ki †h, AC.BD = AB.CD + BC.AD
4

M.
Giƒc GKwU e„Ë A¼b Ki hv cÖ`Ë e„Ë‡K GKwU wbw`©ó we›`y‡Z ¯úk© K‡i Ges e„‡Ëi ewnt¯’ †Kvb wbw`©ó we›`y w`‡q hvq| (A¼‡bi wPý I weeiY Avek¨K)
4

19 bs cÖ‡kœi mgvavb

eq \o((,K)
U‡jwgi Dccv`¨: e„‡Ë Aš—wj©wLZ †Kv‡bv PZzfz©‡Ri KY©Ø‡qi Aš—M©Z AvqZ‡¶Î H PZzfz©‡Ri wecixZ evûØ‡qi Aš—M©Z AvqZ‡¶‡Îi mgwói mgvb|
eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.12 `ªóe¨| c„ôv-74

eq \o((,M)
cvV¨eB‡qi Aa¨vq-4 Gi m¤úv`¨-7 `ªóe¨| c„ôv- 86

eq \o((((,cÖkœ(20) (ABC Gi AD, BE Ges CF ga¨gvÎq ci¯úi‡K G we›`y‡Z †Q` K‡i‡Q| 
[XvKv †iwm‡Wbwmqvj g‡Wj K‡jR, XvKv]
K.
j¤^we›`y I fi‡K›`ª Kv‡K e‡j?
2

L.
cÖgvY Ki †h, AB2 + BC2 = 2(AE2 + BE2)
4

M.
cÖgvY Ki †h, 3(AB2 + BC2 + AC2) = 4(AD2 + BE2 + CF2)
4

20 bs cÖ‡kœi mgvavb

eq \o((,K)
j¤^we›`y : wÎfz‡Ri kxl©we›`yM‡jv n‡Z wecixZ evûi Ici Aw¼Z j¤^¸‡jv †h we›`y‡Z †Q` K‡i ZvnvB j¤^we›`y|


fi‡K›`ª : wÎfz‡Ri ga¨gv¸‡jv †h we›`y‡Z †Q` K‡i H we›`y‡K wÎfzRwUi fi‡K›`ª ejv nq|
eq \o((,L)
m„Rbkxj 10(L) bs mgvavb `ªóe¨| c„ôv-60 

eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.1 Gi ÒG¨v‡cv‡jvwbqv‡mi Dccv‡‡`¨i gva¨‡g wÎfz‡Ri evû I ga¨gvi m¤úK© wbY©qÓ `ªóe¨| c„ôv- 68

eq \o((((,cÖkœ(21) 

PQRS PZzfz©RwU e„‡Ë Aš—wj©wLZ PZzfz©R|
[gwZwSj miKvwi evjK D”P we`¨vjq, XvKv]
K.
bewe›`y e„Ë Kv‡K e‡j? bewe›`y e„‡Ëi †K›`ª †KvbwU?
2

L.
cÖgvY Ki †h, PR.QS = PQ.RS + PS.QR
4

M.
(PQR Gi ga¨gvÎq G we›`y‡Z wgwjZ n‡j cÖgvY Ki †h, 


PQ2 + QR2 + PR2 = 3(GP2 + GQ2 + GR2)
4

21 bs cÖ‡kœi mgvavb

eq \o((,K)
bewe›`ye„Ë: †Kv‡bv wÎfz‡Ri evû¸‡jvi ga¨we›`yÎq, kxl©we›`y¸‡jv †_‡K wecixZ evûÎ‡qi Dci Aw¼Z j¤^Î‡qi cv` we›`yÎq Ges kxl©we›`y I j¤^we›`yi ms‡hvRK †iLvÎ‡qi ga¨we›`yÎq, me©‡gvU GB bqwU we›`y GKB e„‡Ëi Dci Ae¯’vb K‡i| GB e„Ë‡KB bewe›`ye„Ë e‡j| Ges wÎfz‡Ri j¤^we›`y I cwi‡K›`ª ms‡hvRb K‡i Drcbœ †iLvs‡ki ga¨we›`yB bewe›`y e„‡Ëi †K›`ª|
eq \o((,L) 

we‡kl wbe©Pb: g‡b Kwi e„‡Ë Aš—©wjwLZ PQRS PZzfz©‡Ri wecixZ evû¸‡jv h_vµ‡g PQ I RS Ges QR I PS| PR Ges QS PZzfz©RwUi `yBwU KY©| cÖgvY Ki‡Z n‡e †h, PR . QS = PQ . RS + PS . QR. 
A¼b: (QPR †K (SPR Gi †QvU a‡i wb‡q P we›`y‡Z PS †iLvs‡ki mv‡_ (QPR-Gi mgvb K‡i (SPM AuvwK †hb PM †iLv QS KY©‡K M we›`y‡Z †Q` K‡i|

cÖgvY: A¼b Abymv‡i (QPR = (SPM 

Dfqc‡¶ (RPM †hvM K‡i cvB,

(QPR + (RPM = (SPM + (RPM

A_©vr, (QPM = (RPS

GLb (PQM I (PRS Gi g‡a¨
(PQM = (PRS [GKB e„Ëvskw¯’Z †KvY mgvb e‡j]

Ges Aewkó (PMQ = Aewkó (PSR

( (PQM I (PRS m`„k‡KvYx|

 eq \f(QM,RS) =  eq \f(PQ,PR)
A_©vr, PR . QM = PQ . RS .............................. (i) 

Avevi, (PQR I (PMS Gi g‡a¨

(QPR = (SPM    [A¼b Abymv‡i]

(PRQ = (PSM    [GKwU e„Ëvskw¯’Z †KvY mgvb e‡j]

Ges Aewkó (PQR = Aewkó (PMS 

( (PQR I (PMS m`„k‡KvYx| 

(  eq \f(PS,PR) =  eq \f(MS,QR) 

A_©vr, PR . MS = QR . PS ................................(ii)

GLb mgxKiY (1) I (2) †hvM K‡i cvB, 

PR . QM + PR. MS = PQ . RS + QR . PS

ev, PR (QM + MS) = PQ . RS + QR . PS

A_©vr, PR . QS = PQ . RS + QR . PS  [†h‡nZz QM + MS = QS] 


( PR.QS = PQ.RS + PS.QR (cÖgvwYZ)

eq \o((,M)
g‡b Kwi, (PQR Gi ga¨gvÎq h_vµ‡g PM, QN I RS ci¯úi G we›`y‡Z wgwjZ n‡q‡Q|


cÖgvY Ki‡Z n‡e †h, PQ2 + QR2 + RP2 = 3(PG2 + QG2 + RG2)

cÖgvY: (PQR Gi PM, QN I RS wZbwU ga¨gv


( G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i 

PQ2 + RP2 = 2(PM2 + QM2) ..... (i)


PQ2 + QR2 = 2(QN2 + RN2) .......... (ii)

Ges QR2 + RP2 = 2(RS2 + QS2) .......... (iii)

GLb mgxKiY (i), (ii) I (iii) bs †hvM K‡i cvB,


2PQ2 + 2QR2 + 2RP2 = 2PM2 + 2QM2 + 2QN2 + 2RN2 + 2RS2 + 2QS2

ev, 2(PQ2 + QR2 + RP2) = 2(PM2 + QN2 + RS2) + 2(QM2 + RN2 + QS2)

ev, 4(PQ2 + QR2 + RP2) = 4(PM2 + QN2 + RS2) + (2QM)2 

+ (2RN) 2 + (2QS)2

ev, 4(PQ2 + QR2 + RP2) = 4(PM2 + QN2 + RS2) + QR2 + RP2 + PQ2

ev, 3(PQ2 + QR2 + RP2) = 4(PM2 + QN2 + RS2) ........ (iv)

Avgiv Rvwb, wÎfz‡Ri ga¨gv¸‡jv †Q` we›`y‡Z 2 : 1 Abycv‡Z wef³ nq|


(  eq \f(PG,GM) =  eq \f(2,1) 

ev,  eq \f(GM,PG) =  eq \f(1,2)

ev,  eq \f(GM + PG,PG) =  eq \f(1 + 2,2)  [†hvRb K‡i]


ev,  eq \f(PM,PG) =  eq \f(3,2) 

ev, 2PM = 3PG

ev, 4PM2 = 9PG2   [eM© K‡i]


Abyiƒ‡c 4QN2 = 9QG2 Ges 4RS2 = 9RG2

( (iv) bs mgxKiY †_‡K cvB,


3(PQ2 + QR2 + RP2) = 9PG2 + 9QG2 + 9RG2

ev, 3(PQ2 + QR2 + RP2) = 9(PG2 + QG2 + RG2)

( PQ2 + QR2 + RP2 = 3(PG2 + QG2 + RG2) (cÖgvwYZ)

eq \o((((,cÖkœ(22) (ABC G AB = AC Ges kxl©we›`y A n‡Z f‚wg BC Gi Ici AD j¤^| 
[Av`gRx K¨v›Ub‡g›U cvewjK ¯‹zj, XvKv]
K.
eªþ¸‡ßi Dccv`¨wU wee„Z Ki| 
2

L.
f‚wg BC Gi Ici †h †Kv‡bv we›`y P n‡j, cÖgvY Ki †h,


AB2 – AP2 = BP. PC.
4

M.
DÏxc‡K Dwj­wLZ (ABC Gi cwie¨vmva© R n‡j cÖgvY Ki †h, 


AB2 = 2R. AD. 
4

22 bs cÖ‡kœi mgvavb

eq \o((,K)
eªþ¸‡ßi Dccv`¨: e„‡Ë Aš—wj©wLZ †Kv‡bv PZzf©y‡Ri KY© `yBwU hw` ci¯úi j¤^ nq, Z‡e Zv‡`i †Q`we›`y n‡Z †Kv‡bv evûi Dci Aw¼Z j¤^ wecixZ evû‡K wØLwÊZ K‡i| 
eq \o((,L)




we‡kl wbe©Pb: (ABC G AB = AC, AD(BC Ges P, f‚wg BC Gi Dci †h‡Kv‡bv GKwU we›`y| A, P †hvM Kwi| cÖgvY Ki‡Z n‡e †h, 


AB2 ( AP2 = BP.PC|


cÖgvY: (ABD Gi (ADB = GK mg‡KvY Ges AB AwZfzR 

[( AD ( BC]


( cx_v‡Mviv‡mi Dccv`¨ Abymv‡i, 


AB2  = AD2 + BD2 …….. (i)


Avevi, (APD Gi (ADP = GK mg‡KvY Ges AP AwZfzR  

[( AD ( BC]


( cx_v‡Mviv‡mi Dccv`¨ Abymv‡i,


AP2 = AD2 + PD2  …….. (ii)


GLb, (i) bs †_‡K (ii) bs mgxKiY we‡qvM K‡i cvB,


AB2 ( AP2 = AD2  + BD2 ( AD2 ( PD2

ev, 
AB2 ( AP2 = BD2 ( PD2

ev, 
AB2 ( AP2 = (BD + PD) (BD ( PD) 


ev, 
AB2 ( AP2 = (BD + PD).BP


ev, 
AB2 ( AP2 = (CD + PD).BP  [mgwØevû wÎfz‡Ri kxl© †_‡K f‚wgi Ici j¤^ f‚wg‡K mgwØLwÊZ K‡i A_©vr BD = CD]


ev, 
AB2 ( AP2 = PC.BP


(  
AB2 ( AP2 = BP. PC (cªgvwYZ)
eq \o((,M)


we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC-G AB = AC| A †_‡K BC-Gi Ici Aw¼Z j¤^ AD Ges wÎfz‡Ri cwie¨vmva© R| cÖgvY Ki‡Z n‡e †h,
AB2 = 2R.AD.
A¼b: AD-†K ewa©Z Kwi, †hb Zv cwie„Ë‡K E we›`y‡Z †Q` K‡i| C, E †hvM Kwi|

cÖgvY: (ADC I (ACE-G,

(ADC = ( ACE
[( Aa©e„Ë¯’ (ACE = 90° Ges AD, BC Gi Ici j¤^ e‡j (ADC = 90°]

(EAC mvaviY †KvY|

Ges Aewkó (ACD = Aewkó (AEC

( wÎfzRØq m`„k‡KvYx Z_v m`„k|

(  eq \f(AD,AC) =  eq \f(AC,AE)    [( m`„k‡KvYx wÎfzRØ‡qi Abyiƒc evû¸‡jvi AbycvZ mgvb]

ev,
AC2 = AE . AD

(
AB2 = AE. AD      [( AB = AC]  .............(i)

mg‡KvYx (ABD I (ACD Gi g‡a¨

AwZfzR AB = AwZfzR AC   [†`Iqv Av‡Q ] 

Ges AD mvaviY evû|

( (ABD ( (ACD

( BD = CD

A_©vr AD ( BC Ges AD, BC Gi mgwØLÊK|

( AD, e„‡Ëi †K›`ª w`‡q hvq|


[†K›`ª †_‡K R¨v‡qi Ici Aw¼Z j¤^ R¨v‡K mgwØLwÊZ K‡i]
( AE, (ABC -Gi cwie¨vm

AE = 2R 
[ ( R, (ABC-Gi cwie¨vmva©]
Zvn‡j (i) n‡Z cvB,
A_©vr , AB2 = 2R.AD (cÖgvwYZ)

eq \o((((,cÖkœ(23) (ABC G AB = AC Ges AC evû‡K D we›`y ch©š— Ggbfv‡e ewa©Z Kiv n‡jv †hb AC = CD| d‡j ABD GKwU ¯’~j‡KvYx wÎfzR Drcbœ nq| 
  [†m›U †hv‡md D”P gva¨wgK we`¨vjq, XvKv] 
K.
Dc‡ii Z‡_¨i Av‡jv‡K (ABC-Gi GKwU wPwýZ wPÎ AuvK|
2

L.
cÖgvY Ki †h, BD2 = 2BC2 + AC2
4

M.
hw` ABC Gi BC evûi mgvš—ivj DE †iLv AB †K D we›`y‡Z I AC †K E we›`y‡Z †Q` K‡i, Z‡e cÖgvY Ki †h, BE2 ( CE2 = BC.DE
4

23 bs cÖ‡kœi mgvavb

eq \o((,K)


(ABC G AB = AC
eq \o((,L)


we‡kl wbe©Pb : (ABC G AB = AC| AC evû‡K D ch©š— Ggbfv‡e ewa©Z Kwi †hb AC = CD nq| B, D †hvM Kwi| cÖgvY Ki‡Z n‡e †h, BD2 = 2BC2 + AC2.


A¼b : AD Gi Dci BM j¤^ AsKb Kwi|


cÖgvY :     avc
h_v_©Zv

(1)
(BCD G (BCD ¯’~j‡KvY


Ges BM ( CD
[wc_v‡Mviv‡mi 

(
BD2 = BC2 + CD2 + 2CD.CM
Dccv‡`¨i we¯—…wZ Abymv‡i]

(
BD2 = BC2 + AC2 + 2AC.CM ... ... ... ... (i)
[( AC = CD]

(2)
(ABC G (ACB m~²‡KvY Ges BM ( AC

(
AB2 = AC2 + BC2 ( 2AC.CM
[wc_v‡Mviv‡mi Dccv‡`¨i



we¯—…wZ Abymv‡i]
ev,
AC2 = AC2 + BC2 ( 2AC.CM
[( AB = AC]

(
2AC.CM = BC2 ... ... ... ... (ii)

(3)
(i) I (ii) n‡Z cvB,


BD2 = BC2 + AC2 + BC2
(
BD2 = 2BC2 + AC2  (cÖgvwYZ)
eq \o((,M)



we‡kl wbe©Pb: †`Iqv Av‡Q, mgwØevû (ABC-Gi f~wg BC Ges


 AB = AC. f‚wg BC Gi mgvš—ivj mij‡iLv AB I AC evû‡K h_vµ‡g D I E we›`y‡Z †Q` K‡i‡Q| B, E †hvM Kwi| cÖgvY Ki‡Z n‡e †h, BE2 ( CE2 = BC. DE.


A¼b: DP ( BC Ges EQ ( BC Uvwb| 


cÖgvY: DPQE AvqZ‡¶Î  [( DE || PQ Ges  (P = (Q = GK mg‡KvY, ( (D = (E = GK mg‡KvY ]

( DP = EQ Ges DE = PQ [ AvqZ‡¶‡Îi wecixZ evûØq mgvb e‡j ]

GLb, (DBP I (ECQ Gi g‡a¨,


(DPB = (EQC   [(  Dfq GK mg‡KvY]


(DBP = (ECQ
  [( mgwØevû wÎfz‡Ri mgvb mgvb evûi wecixZ †KvYØq mgvb A_©vr (ABC = (ACB]

Ges DP = EQ


(  ( DBP ( (ECQ


myZivs  BP = CQ.


Avgiv Rvwb, †h‡Kv‡bv wÎfz‡Ri m~²‡Kv‡Yi wecixZ evûi Ici Aw¼Z eM©‡¶Î Aci `yB evûi Ici Aw¼Z eM©‡¶ÎØ‡qi mgwó A‡c¶v H `yB evûi †h †Kv‡bv GKwU I Zvi Ici AciwUi j¤^ Awf‡¶‡ci Aš—M©Z AvqZ‡¶‡Îi wØ¸Y cwigvY Kg|


GLb, mgwØevû wÎfz‡Ri mgvb †KvYØq DfqB m~¶¥‡KvY e‡j, 


(BEC Gi (C GKwU m~¶¥‡KvY| (BEC G EQ ( BC

(CQ, BC Gi Ici CEGi j¤^ Awf‡¶c|


Kv‡RB DcwiD³ Dccv`¨ Abymv‡i,


BE2 = BC2 + CE2 ( 2BC. CQ


ev, 
BE2  ( CE2 = BC2 ( 2BC.CQ 


ev, 
BE2 ( CE2  = BC (BC ( 2CQ)


ev, 
BE2 ( CE2 = BC. {BC ( (CQ + CQ)}


ev, 
BE2 ( CE2 = BC {BC ( (CQ + BP)} [( CQ = BP]


ev, 
BE2 ( CE2 = BC. PQ


ev, 
BE2 ( CE2 = BC. DE  [( PQ = DE]


(
BE2 ( CE2 = BC. DE. (cÖgvwYZ)
eq \o((((,cÖkœ(24) (ABC Gi S cwi‡K›`ª Ges O j¤^we›`y|



[D`qb D”P gva¨wgK we`¨vjq, XvKv]
K.
wÎfz‡Ri fi‡K›`ª ej‡Z Kx †evSvq?
2

L.
hw` G, (ABC Gi fi‡K›`ª nq, Z‡e cÖgvY Ki †h, S, O, G mg‡iL|
4

M.
hw` (B = 120( nq, Z‡e cÖgvY Ki †h, AC2 = AB2 + BC2 + AB.BC
4

24 bs cÖ‡kœi mgvavb

eq \o((,K)
†Kv‡bv wÎfz‡Ri ga¨gvÎ‡qi †Q`we›`y‡K wÎfz‡Ri fi‡K›`ª ejv nq| fi‡K›`ª cÖwZwU ga¨gv‡KB 2 : 1 Abycv‡Z wef³ K‡i| wP‡Î, G fi‡K›`ª, AD, BE I CF ga¨gv|

eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv- 72

eq \o((,M)


we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC-Gi (B = 120°| cÖgvY Ki‡Z n‡e †h, AC2 = AB2 + BC2 + AB.BC.

A¼b: CB Gi ewa©Zvs‡ki Dci AD j¤^ Uvwb|
cÖgvY: Avgiv Rvwb, ¯’~j‡KvYx wÎfz‡Ri ¯’~j‡Kv‡Yi wecixZ evûi Dci Aw¼Z eM©‡¶Î H ‡Kv‡Yi mwbœwnZ `yB evûi Dci Aw¼Z eM©‡¶ÎØ‡qi mgwó Ges H `yB evûi †h †Kv‡bv GKwU I Zvi Dci Aci evûi j¤^ Awf‡¶‡ci Aš—M©Z AvqZ‡¶‡Îi wØ¸‡Yi mgwói mgvb| 

GLb, (ABC-G (ABC = 120° A_©vr GKwU †KvY ¯’~j‡KvY


(
AC2 = AB2  + BC2 + 2BC.BD … … … (i)



CD mij‡iLvi Dci (ABC I (ABD `yBwU mwbœwnZ †KvY|


(
(ABC + (ABD = 180°


ev, 
120°+ (ABD = 180°


ev, 
(ABD = 180°(120°


(
(ABD = 60°


GLb, mg‡KvYx (ABD Gi f‚wg = BD Ges AwZfzR = AB.


(
cos (ABD =  eq \f(BD,AB)   eq \b\bc\[(( cos( =  \f(f„wg,AwZfzR))    

ev, 
cos 60° =  eq \f(BD,AB) 

ev, 
 eq \f(1,2)  =  eq \f(BD,AB) 

(
BD =  eq \f(1,2) AB.


(i)  bs-G  BD Gi gvb ewm‡q cvB,


AC2  = AB2  +BC2 + 2BC.  eq \f(1,2) AB


(
AC2 = AB2 +BC2 +AB. BC (cÖgvwYZ)
eq \o((((,cÖkœ(25) (ABC Gi cwi‡K›`ª S, j¤^we›`y O Ges AP GKwU ga¨gv|




[exi‡kÖô gyÝx Avãyi iDd cvewjK K‡jR, XvKv]
K.
wÎfz‡Ri cwi‡K›`ª I fi‡K›`ª Kv‡K e‡j?
2

L.
wÎfzRwUi fi‡K›`ª G n‡j †`LvI †h, S, G, O GKB mij‡iLvq Aew¯’Z|
4

M.
(ABC mgevû n‡j, kxl©we›`y A n‡Z f‚wg BC Gi Dci Aw¼Z j¤^ AD Ges wÎfzRwUi cwie¨vmva© R n‡j, cÖgvY Ki †h, AB2 = 2R.AD|
4

25 bs cÖ‡kœi mgvavb

eq \o((,K)
cwi‡K›`ª : wÎfz‡Ri †h‡Kv‡bv `yB evûi j¤^-mgwØLÛK †h we›`y‡Z †Q` K‡i Zv‡K wÎfz‡Ri cwi‡K›`ª e‡j|


fi‡K›`ª: wÎfz‡Ri ga¨gv¸‡jv †h we›`y‡Z †Q` K‡i H we›`y‡K fi‡K›`ª ejv nq|
eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv- 72

eq \o((,M)
m„Rbkxj 22(M) bs mgvavb `ªóe¨| c„ôv-65

eq \o((((,cÖkœ(26) cv‡ki e„‡Ë Aš—wj©wLZ ABCD GKwU PZzfz©R|
 
[mvfvi K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, XvKv]

K.
U‡jwgi Dccv`¨wU wee„Z Ki|
2

L.
cÖgvY Ki †h, AC.BD = AB.CD + BC.AD
4

M.
AP, BE I DF j¤^Îq hw` O we›`y‡Z †Q` K‡i Zvn‡j cÖgvY Ki †h, AO.OP = BO.OE = DO.OF
4

26 bs cÖ‡kœi mgvavb

eq \o((,K)  
U‡jwgi Dccv`¨ : e„‡Ë Aš—wj©wLZ †Kv‡bv PZzfz©‡Ri KY©Ø‡qi Aš—M©Z AvqZ‡¶Î H PZzfz©‡Ri wecixZ evûØ‡qi Aš—M©Z AvqZ‡¶‡Îi mgwói mgvb|

eq \o((,L)  
cvV¨eB‡qi Aa¨vq-3.2 Gi Dccv`¨-3.12 `ªóe¨| c„ôv- 74

eq \o((,M) 



we‡kl wbe©Pb: †`Iqv Av‡Q, (ABD-Gi kxl©Îq †_‡K wecixZ evûÎ‡qi Ici j¤^ AP, BE I DF ci¯úi O we›`y‡Z †Q` K‡i| cÖgvY Ki‡Z n‡e †h, AO. OP = BO.OE = DO.OF.


cªgvY: (BOF I (DOE-G


(OFB = (OED = 90(  
[( DF ( AB, BE ( AD]


Ges (BOF = (DOE    [wecÖZxc †KvY e‡j ]


wÎfzR `yBwU m„`k‡KvYx| ( wÎfzRØq m`„k|


(   eq \f(BO,DO)  =  eq \f(OF,OE) 

(  BO. OE = DO. OF. ............... (i)


Avevi, ( BOP I ( AOE-G


(OPB = (OEA = 90(  [( AP ( BD, BE ( AD]


Ges (BOP = (AOE.   [wecÖZxc †KvY ]


( wÎfzR `yBwU m`„k‡KvYx| ( wÎfzRØq m`„k|


(  eq \f(BO,AO)  =  eq \f(OP,OE) 

( AO.OP = BO. OE ... ... ... ... (ii)


GLb, mgxKiY (i) I (ii) n‡Z cvB, 


( 
AO.OP = BO.OE = DO. OF  (cÖgvwYZ)
eq \o((((,cÖkœ(27) (PQR G PM, QN I RS ga¨gvÎq O we›`y‡Z †Q` K‡i‡Q|





[Gg B GBP Avwid K‡jR, MvRxcyi]
K.
O we›`ywUi bvg Kx? O we›`y PM †K Kx Abycv‡Z wef³ K‡i?
2

L.
(PQR n‡Z cÖgvY Ki †h, PQ2 + PR2 = 2(PM2 + QM2)
4

M.
†`LvI †h, (PQR Gi evû wZbwUi e‡M©i mgwó O we›`y n‡Z kxl©we›`y wZbwUi `~i‡Z¡i e‡M©i mgwói wZb ¸Y|
4

27 bs cÖ‡kœi mgvavb

m„Rbkxj 1 bs mgvav‡bi Abyiƒc| c„ôv-56

[we.`ª. A, B, C, D, E I F Gi cwie‡Z© h_vµ‡g P, Q, R, M, N I S wb‡Z n‡e]
eq \o((((,cÖkœ(28) 
wP‡Î BD = DE = CE Ges AD ( BC.  


[G.wf.†R.Gg. miKvwi evwjKv D”P we`¨vjq, gywÝMÄ]

K.
DE = 2 †m.wg. Ges AD = 3 †m.wg. n‡j, AC Gi ˆ`N©¨ wbY©q Ki|
2

L.
cÖgvY Ki †h, AB2 + AC2 = AD2 + AE2 + 4DE2.
4

M.
cÖgvY Ki †h, AC2 = AB2 + BC2 ( 2BC.BD.
4

28 bs cÖ‡kœi mgvavb

m„Rbkxj 12 bs mgvavb `ªóe¨| c„ôv-61

eq \o((((,cÖkœ(29) cÖ`Ë wP‡Îi Av‡jv‡K wb‡Pi cÖkœ¸‡jvi DËi `vI :





[eªvþ›`x gva¨wgK evwjKv we`¨vjq, biwms`x]
K.
bewe›`y e„Ë Kx?
2

L.
cÖgvY Ki †h, AC.BD = AB.CD + AD.BC
4

M.
AC I BD KY©Øq ci¯úi P we›`y‡Z wgwjZ n‡j cÖgvY Ki †h, 


AB2 = AC.AP + BD.BP
4

29 bs cÖ‡kœi mgvavb

eq \o((,K)
m„Rbkxj 2(K) bs mgvavb `ªóe¨| c„ôv-56
eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.12 `ªóe¨| c„ôv- 74

eq \o((,M)


we‡kl wbe©Pb: †`Iqv Av‡Q, AB e¨v‡mi Ici ABCD GKwU Aa©e„Ë| AC I BD R¨vØq ci¯úi P we›`y‡Z †Q` K‡i‡Q| cÖgvY Ki‡Z n‡e †h, AB2 = AC. AP + BD. BP|

A¼b: A, D; B, C I C, D †hvM Kwi|

cÖgvY: (CPD I (APB-G

(PDC = (PAB 
[GKB Pvc BC-Gi Ici Aew¯’Z ]

Ges (DPC = (APB
[ wecÖZxc †KvY e‡j ]

wÎfzR `yBwU m`„k‡KvYx| 


( wÎfzRØq m`„k|



[image: image4.wmf]CP

BP

DP

AP

=


ev, 
AP.CP = BP.DP.

ev, 
AP.CP + AP2 = BP.DP + AP2  [Dfqc‡¶ AP2 †hvM K‡i ]

ev, 
AP (CP + AP) = BP.DP + DP2 + AD2 

[ AB e¨vm e‡j (ADP= (ADB = 90(;  

( AP2 = AD2 + DP2]

ev, 
AP.AC = DP (BP + DP) + AD2
ev,  
AP.AC = DP.BD + AB2 ( BD2     


[(ADB = 90( e‡j (ABD -G AB2 = AD2  + BD2

 ev AD2 = AB2 ( BD2]

ev, 
AP.AC = AB2 ( BD (BD ( DP)

ev, 
AP.AC = AB2 ( BD.BP

( 
AB2 = AP.AC + BD. BP (cÖgvwYZ)
eq \o((((,cÖkœ(30) ABCD PZzfz©RwU e„‡Ë Aš—wj©wLZ hvi AC I BD `yBwU KY© Ges (BAC < (DAC.  
[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, †gv‡gbkvnx]

K.
Dc‡iv³ Z‡_¨i Av‡jv‡K wPÎwU AuvK|
2

L.
cÖgvY Ki †h, AC.BD = AB.CD + BC.AD
4

M.
D³ e„‡Ëi e¨vm AB Ges AC I BD ci¯úi P we›`y‡Z †Q` Ki‡j cÖgvY Ki †h, AB2 = AC.AP + BD.BP
4

30 bs cÖ‡kœi mgvavb

eq \o((,K) 
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.12 `ªóe¨| c„ôv- 74

eq \o((,L) 
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.12 `ªóe¨| c„ôv- 74

eq \o((,M) 
m„Rbkxj 29(M) bs mgvavb `ªóe¨| c„ôv-67

eq \o((((,cÖkœ(31) ABC wÎfz‡Ri (C ¯’~j‡KvY Ges AB ¯’~j‡Kv‡Yi wecixZ evû Ges ¯’~j‡Kv‡Yi mwbœwnZ evûØq h_vµ‡g BC I AC|




[Rvgvjcyi wRjv ¯‹zj, Rvgvjcyi]
K.
AC evûi j¤^ Awf‡¶c AsKb Ki|
2

L.
cÖgvY Ki †h, AB2 = AC2 + BC2 + 2BC.CD.
4

M.
wÎfz‡Ri ga¨gvÎq P we›`y‡Z wgwjZ n‡j cÖgvY Ki †h, 


AB2 + BC2 + CA2 = 3(PA2 + PB2 + PC2)
4

31 bs cÖ‡kœi mgvavb

eq \o((,K) 
m„Rbkxj 8(K) bs mgvavb `ªóe¨| c„ôv- 59

eq \o((,L) 
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.3 `ªóe¨| c„ôv- 65

eq \o((,M) 
m„Rbkxj 1(M) bs mgvavb `ªóe¨| c„ôv-56

eq \o((((,cÖkœ(32)
(ABC Gi AD, BE Ges CF ga¨gvÎq ci¯úi‡K p we›`y‡Z †Q` K‡i‡Q|


[†bÎ‡KvYv miKvwi evwjKv D”P we`¨vjq, †bÎ‡KvYv]
K.
U‡jwgi Dccv`¨wU wee„Z Ki| 
2

L.
cÖgvY Ki †h, AB2 + AC2 = 2(AD2 + BD2).
4

M.
cÖ`Ë wÎfzR †_‡K cÖgvY Ki †h,


AB2 + BC2 + AC2 = 3(PA2 + PB2 + PC2).
4

32 bs cÖ‡kœi mgvavb

eq \o((,K) 
U‡jwgi Dccv`¨: e„‡Ë Aš—wj©wLZ †Kv‡bv PZzfz©‡Ri KY©Ø‡qi Aš—M©Z AvqZ‡¶Î H PZzfz©‡Ri wecixZ evûØ‡qi Aš—M©Z AvqZ‡¶‡Îi mgwói mgvb|
eq \o((,L) 
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.5 `ªóe¨| c„ôv-67|

eq \o((,M) m„Rbkxj 1(M) bs mgvavb `ªóe¨| c„ôv-56 [we.`ª.: O Gi ¯’‡j P n‡e]

eq \o((((,cÖkœ(33) (PQR G PM, QN I RS ga¨gvÎq O we›`y‡Z †Q` K‡i‡Q|




[ivRevox miKvwi D”P we`¨vjq, ivRevox]
K.
O we›`ywUi bvg Kx? O we›`y AD †K Kx Abycv‡Z wef³ K‡i?
2

L.
cÖgvY Ki †h, PQ2 + PR2 = 2PM2 + 2QM2|
4

M.
†`LvI †h, (PQR Gi evû wZbwUi e‡M©i mgwó O we›`y n‡Z kxl©we›`y wZbwUi `~i‡Z¡i e‡M©i mgwói wZb¸Y|
4

33 bs cÖ‡kœi mgvavb

m„Rbkxj 1 bs mgvavb Abyiƒc| c„ôv-56

eq \o((((,cÖkœ(34) (ABC Gi (C ¯’~j‡KvY, AB ¯’~j‡Kv‡Yi wecixZ evû Ges ¯’~j‡Kv‡Yi mwbœwnZ evûØq h_vµ‡g BC I AC|
[bIMuv wRjv ¯‹zj, bIMuv]



K.
AC evûi j¤^ Awf‡¶c A¼b Ki|
2

L.
cÖgvY Ki †h, AB2 = AC2 + BC2 + 2BC.CD
4

M.
wÎfz‡Ri ga¨gvÎq P we›`y‡Z wgwjZ n‡j cÖgvY Ki †h, 


AB2 + BC2 + CA2 = 3(PA2 + PB2 + PC2)
4

34 bs cÖ‡kœi mgvavb

eq \o((,K) 
m„Rbkxj 8(K) bs mgvavb `ªóe¨| c„ôv- 59

eq \o((,L) 
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.3 `ªóe¨| c„ôv- 65

eq \o((,M) 
m„Rbkxj 1(M) bs mgvavb `ªóe¨| c„ôv-56

eq \o((((,cÖkœ(35) (ABC Gi AD, BE I CF ga¨gvÎq O we›`y‡Z †Q` K‡i‡Q| 

 
[cvebv †Rjv ¯‹zj, cvebv]

K.
fi‡K›`ª Kx? fi‡K›`ª ga¨gv‡K Kx Abycv‡Z wef³ K‡i?
2

L.
DÏxc‡Ki wPÎwU A¼b K‡i †`LvI †h, AB2 + AC2 = 2(AD2 + BD2)
4

M.
cÖgvY Ki †h, AB2 + BC2 + AC2 = 3(AO2 + BO2 + CO2)
4

35 bs cÖ‡kœi mgvavb

eq \o((,K) fi‡K›`ª: wÎfz‡Ri ga¨gv¸‡jv †h we›`y‡Z †Q` K‡i H we›`y‡K fi‡K›`ª ejv nq| fi‡K›`ª ga¨gv‡K 2 : 1 Abycv‡Z wef³ K‡i|
eq \o((,L) m„Rbkxj 1(L) bs mgvavb `ªóe¨| c„ôv-56

eq \o((,M) m„Rbkxj 1(M) bs mgvavb `ªóe¨| c„ôv-56

eq \o((((,cÖkœ(36) (ABC G BC = a, CA = b, AB = c Ges G‡`i Dci AswKZ ga¨gvi ˆ`N©¨ h_vµ‡g d, e, ƒ. 
[cvebv miKvwi evwjKv D”P we`¨vjq, cvebv]
K.
msw¶ß weeiYmn wPÎwU AuvK|
2

L.
cÖgvY Ki †h, 3(a2 + b2 + c2) = 4(d2 + e2 + ƒ2)|
4

M.
AB = AC Ges BC Gi Dci P †h‡Kvb we›`y n‡j †`LvI †h,


AB2 ( AP2 = BP.CP.
4

36 bs cÖ‡kœi mgvavb

eq \o((,K)
cvV¨eB‡qi Abykxjbx-3.1 Gi ÒG¨v‡cv‡jvwbqv‡mi Dccv‡`¨i wm×vš—Ó `ªóe¨| c„ôv- 68
eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.1 Gi ÒG¨v‡cv‡jvwbqv‡mi Dccv‡`¨i wm×vš—Ó `ªóe¨| c„ôv-68

eq \o((,M)


we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC-G AB = AC| f‚wg BC‑Gi Dci P †h‡Kv‡bv GKwU we›`y| 

cÖgvY Ki‡Z n‡e †h, AB2 ( AP2  = BP.CP

A¼b: AD ( BC Uvwb|

cÖgvY: (ABD Gi (ADB = GK mg‡KvY Ges AB AwZfzR 

[( AD ( BC]

( wc_v‡Mviv‡mi Dccv`¨ Abymv‡i, 


AB2  = AD2 + BD2 …….. (i)

Avevi, (APD Gi (ADP = GK mg‡KvY Ges AP AwZfzR  

[( AD ( BC]

( wc_v‡Mviv‡mi Dccv`¨ Abymv‡i,


AP2 = AD2 + PD2  …….. (ii)

GLb, (i) bs †_‡K (ii) bs mgxKiY we‡qvM K‡i cvB,

AB2 ( AP2 = AD2  + BD2 ( AD2 ( PD2
ev, 
AB2 ( AP2 = BD2 ( PD2
ev, 
AB2 ( AP2 = (BD + PD) (BD ( PD) 

ev, 
AB2 ( AP2 = (BD + PD).BP

ev, 
AB2 ( AP2 = (CD + PD).BP  [mgwØevû wÎfz‡Ri kxl© †_‡K f‚wgi Dci j¤^ f‚wg‡K mgwØLwÊZ K‡i A_©vr BD = CD]

ev, 
AB2 ( AP2 = PC.BP

(  
AB2 ( AP2 = BP. CP (cÖgvwYZ)
eq \o((((,cÖkœ(37) wb‡Pi wPÎ †_‡K mswk­ó cÖ‡kœi DËi `vI :

wPÎ-1, G AB = AC Ges M, BC Gi Dci †h †Kvb we›`y| wPÎ-2 G O, G I S h_vµ‡g j¤^we›`y, fi‡K›`ª I cwi‡K›`ª|  
[e¸ov miKvwi evwjKv D”P we`¨vjq, e¸ov]
K.
(BAC = 80( n‡j (ABC Gi gvb wbY©q Ki|
2

L.
cÖgvY Ki †h, AB2 ( AM2 = BM.MC.
4

M.
cÖgvY Ki †h, S, G I O we›`y wZbwU mg‡iL|
4

37 bs cÖ‡kœi mgvavb

eq \o((,K)
(ABC G,


AB = AC Ges (BAC = 80(

(
(ABC = (ACB


GLb, (ABC + (BAC + (ACB = 180(

ev,
(ABC + (ABC + 80( = 180(

ev,
2(ABC = 180( ( 80(

ev,
(ABC =  eq \f(1,2) .100(

(
(ABC = 50( (Ans.)
eq \o((,L)
m„Rbkxj 5(M) bs mgvavb Abyiƒc| c„ôv-58
eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv- 72

eq \o((((,cÖkœ(38) (ABC Gi AD, BE, CF ga¨gvÎq O we›`y‡Z †Q` K‡i‡Q| 
[Avg©W cywjk e¨vUvwjqb cvewjK ¯‹zj I K‡jR, e¸ov]

K.
O we›`ywUi bvg wK? O, AD †K wK Abycv‡Z wef³ K‡i?
2

L.
DÏxc‡Ki wPÎwU A¼b K‡i cÖgvY Ki †h, AB2 + AC2 = 2(AD2 + BD2)
4

M.
cÖgvY Ki †h, AB2 + BC2 + AC2 = 3(AO2 + CO2 + BO2)
4

38 bs cÖ‡kœi mgvavb


m„Rbkxj 1 bs mgvavb `ªóe¨| c„ôv-56

eq \o((((,cÖkœ(39) (ABC Gi (C = GK mg‡KvY Ges AD ga¨gv|  


[ivg‡`I evRjv miKvwi D”P we`¨vjq, RqcyinvU]

K.
Dc‡iv³ Z‡_¨i Av‡jv‡K wPwýZ wPÎ AuvK|
2

L.
cÖgvY Ki †h, AB2 = AD2 + 3BD2.
4

M.
(ABC Gi wZbwU ga¨gv h_vµ‡g AD, BE I CF ga¨gv wZbwU G we›`y‡Z wgwjZ n‡j, cÖgvY Ki †h, 


AB2 + BC2 + CA2 = 3(GA2 + GB2 + GC2)
4

39 bs cÖ‡kœi mgvavb

eq \o((,K) 


GLv‡b, (ABC Gi (C = GK mg‡KvY Ges AD ga¨gv|

eq \o((,L) 

we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC Gi (C = 90° Ges D,  BC Gi ga¨we›`y| 

cÖgvY Ki‡Z n‡e †h, AB2 = AD2 + 3BD2.
cÖgvY: (ABC Gi (C = 90°
A_©vr mg‡KvYx (ABC Gi AwZfyR = AB

( wc_v‡Mviv‡mi Dccv`¨  Abymv‡i,

AB2
= AC2 + BC2

= AC2 + (BD + CD)2  [( BC = BD + CD]


= AC2 + BD2  + 2BD. CD + CD2    


= (AC2 + CD2 ) + BD2 + 2BD.BD 



  [(D, BC-Gi ga¨we›`y nIqvq BD = CD]

= (AC2  + CD2) + BD2 + 2BD2
 
= AD2  + 3BD2   [( (ACD-Gi (C mg‡KvY  nIqvq wc_v‡Mviv‡mi 



Dccv`¨ Abymv‡i, AC2  + CD2  = AD2 ]

( 
AB2 = AD2 + 3BD2  (cÖgvwYZ)
eq \o((,M) 
m„Rbkxj 1(M) bs mgvavb `ªóe¨| c„ôv-56

eq \o((((,cÖkœ(40) ABCD GKwU e„Ë¯’ PZzfz©R| AC I BD Gi `yBwU KY©| 


 [w`bvRcyi wRjv ¯‹zj, w`bvRcyi]
K.
bewe›`ye„Ë Kv‡K e‡j?
2

L.
cÖgvY Ki †h, AC.BD = AB.CD + BC.AD
4

M.
†f±‡ii mvnv‡h¨ cÖgvY Ki †h, ABCD PZzfz©‡Ri KY©Øq ci¯úi‡K mgwØLwÛZ Ki‡j Zv GKwU mvgvš—wiK n‡e|
4

40 bs cÖ‡kœi mgvavb

eq \o((,K)
bewe›`ye„Ë: †Kv‡bv wÎfy‡Ri evû¸‡jvi ga¨we›`yÎq, kxl©we›`y¸‡jv †_‡K wecixZ evûÎ‡qi Dci Aw¼Z j¤^Î‡qi cv` we›`yÎq Ges kxl©we›`y I j¤^we›`yi ms‡hvRK †iLvÎ‡qi ga¨we›`yÎq, me©‡gvU GB bqwU we›`y GKB e„‡Ëi Dci Ae¯’vb K‡i| GB e„Ë‡KB bewe›`ye„Ë e‡j|
eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.12 `ªóe¨| c„ôv-74
eq \o((,M)
g‡b Kwi, ABCD PZzfz©‡Ri AC I BD KY©Øq ci¯úi‡K O we›`y‡Z mgwØLwÊZ K‡i‡Q| cÖgvY Ki‡Z n‡e †h, ABCD GKwU mvgvš—wiK|


cÖgvY:  eq \o(((,DO) =  eq \o(((,OB)             [( O, BD Gi ga¨we›`y] 


Ges  eq \o(((,OC) =  eq \o(((,AO)                 [( O, AC Gi ga¨we›`y]


GLb,  eq \o(((,AB) =  eq \o(((,AO) +  eq \o(((,OB)    [wÎfzR wewa ] 


=  eq \o(((,OC) +  eq \o(((,DO)                    [(  eq \o(((,AO) =  eq \o(((,OC),  eq \o(((,OB) =  eq \o(((,DO) ] 

=  eq \o(((,DO) +  eq \o(((,OC)                    [ a + b = b + a ]


(  eq \o(((,AB) =  eq \o(((,DC)                   [ wÎfzR wewa ]

(AB = DC Ges  eq \o(((,AB) I  eq \o(((,DC) Gi aviK †iLvØq GKB ev mgvš—ivj n‡e| GLv‡b ¯úóZt  eq \o(((,AB) I  eq \o(((,BC) Gi aviK †iLvØq m¤ú~Y© wfbœ| A_©vr AB(( DC


†h‡nZz mvgvš—wi‡Ki wecixZ evûØq mgvb I mgvš—ivj| 

 (  ABCD GKwU mvgvš—wiK| (cÖgvwYZ)
eq \o((((,cÖkœ(41) (ABC G BC Gi ga¨we›`y D|  



[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, weBDGmGgGm, cve©Zxcyi, w`bvRcyi]

K.
wÎfz‡Ri ga¨gv I fi‡K›`ª Kv‡K e‡j?
2

L.
(B = 60( n‡j, cÖgvY Ki †h, AC2 = AB2 + BC2 ( AB.BC.
4

M.
cÖgvY Ki †h, wÎfz‡Ri cwi‡K›`ª, fi‡K›`ª I j¤^we›`y mg‡iL|
4

41 bs cÖ‡kœi mgvavb

eq \o((,K)
ga¨gv: wÎfz‡Ri †Kv‡bv evûi ga¨we›`y Ges wecixZ kxl©we›`yi ms‡hvM †iLvB wÎfz‡Ri ga¨gv|


fi‡K›`ª : wÎfz‡Ri ga¨gvÎq †h we›`y‡Z †Q` K‡i †mB we›`y‡K H wÎfz‡Ri fi‡K›`ª e‡j|

eq \o((,L) 
m„Rbkxj 6(M) bs Abyiƒc| c„ôv-58

eq \o((,M) 
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv- 72

eq \o((((,cÖkœ(42) PQRS GKwU e„‡Ë Aš—wj©wLZ PZzfz©R| 


 [iscyi miKvwi evwjKv D”P we`¨vjq, iscyi]

K.
bewe›`y e„Ë Kv‡K e‡j?
2

L.
DwÏc‡K D‡j­wLZ PZzfz©RwUi †¶‡Î U‡jgxi Dccv`¨wU cÖgvY Ki|
4

M.
(PQR-Gi wZbwU ga¨gv PA, QB I RC n‡j cÖgvY Ki †h, 


3(PQ2 + QR2 + PR2) = 4(PA2 + QB2 + RC2)
4

42 bs cÖ‡kœi mgvavb

eq \o((,K)
m„Rbkxj 2(K) bs mgvavb `ªóe¨| c„ôv-56

eq \o((,L) 
m„Rbkxj 21(L) bs mgvavb `ªóe¨| c„ôv-64

eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.1 Gi G¨v‡cv‡jvwbqv‡mi Dccv‡`¨i gva¨‡g ÒwÎfz‡Ri evû I ga¨gvi m¤úK© wbY©qÓ `ªóe¨| c„ôv- 68

eq \o((((,cÖkœ(43) 
P †K›`ªwewkó e„‡Ë Aš—wj©wLZ ABCD PZzfz©‡Ri AC I BD `yBwU KY©| 

 
[K¨v›Ub‡g›U cvewjK ¯‹zj I K‡jR, iscyi]
K.
j¤^we›`y I bewe›`ye„‡Ëi msÁv `vI|
2

L.
cÖgvY Ki †h, AB2 + BC2 = 2(BP2 + AP2)
4

M.
AC.BD = AB.CD + BC.AD cÖgvY Ki|
4

43 bs cÖ‡kœi mgvavb

eq \o((,K)
j¤^we›`y : wÎfz‡Ri kxl©we›`y¸‡jv n‡Z wecixZ evûi Dci Aw¼Z j¤^¸‡jv †h we›`y‡Z †Q` K‡i Zv‡K j¤^we›`y e‡j|


bewe›`y e„Ë : m„Rbkxj 2(K) bs mgvavb `ªóe¨| c„ôv-56

eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.5 `ªóe¨| c„ôv-67


[we.`ª. A Gi ¯’‡j B, B Gi ¯’‡j A Ges D Gi ¯’‡j P wb‡Z n‡e|]
eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.12 `ªóe¨| c„ôv-74

eq \o((((,cÖkœ(44) ABC e„‡Ë (ABC Gi j¤^we›`y O, cwi‡K›`ª S Ges fi‡K›`ª G| AP GKwU ga¨gv| 
 [cywjk jvBb&m ¯‹zj GÛ K‡jR, iscyi]
K.
Z_¨ Abyhvqx wPÎwU AuvK|
2

L.
cÖgvY Ki †h, S, G, O we›`y¸‡jv mg‡iL|
4

M.
hw` (ABC Gi (A Gi mgwØLÛK AP, BC †K P we›`y‡Z Ges ABC cwie„Ë‡K F we›`y‡Z †Q` K‡i Zvn‡j †`LvI †h, AP2 = AB.AC


 ( BP.PC|
4

44 bs cÖ‡kœi mgvavb

eq \o((,K)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 Gi wPÎ `ªóe¨| c„ôv-72
eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv-72
eq \o((,M) 
we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC Gi (A Gi mgwØLÊK †iLvsk BC †K P we›`y‡Z Ges ABC cwie„Ë‡K F we›`y‡Z †Q` K‡i‡Q| cÖgvY Ki‡Z n‡e †h, AP2 = AB. AC ( BP.PC.

A¼b: C, F †hvM Kwi|

cÖgvY: (ABP I (ACF- G

      (BAP = (CAF
[ ( AP, (A Gi mgwØLÊK ]

Ges (ABP = (AFC
[ ( GKB e„Ëvskw¯’Z †KvY ]

(
Aewkó (APB = Aewkó (ACF   [ ( wÎfz‡Ri wZb †Kv‡Yi mgwó `yB mg‡KvY ]

(
wÎfzRØq m`„k‡KvYx|

(
wÎfzRØq m`„k| 

(
 eq \f(AP,AC) = \f(AB,AF) 
 

  [( `yBwU m`„k wÎfz‡Ri Abyiƒc evû¸‡jvi AbycvZ mgvb]

A_©vr, AB. AC = AP. AF ........ (i)

Avevi, (ABP I (CPF- G

     (ABP = (CFP
[ ( GKB e„Ëvskw¯’Z †KvY]

Ges (APB = (CPF
[ ( wecÖZxc †KvYØq ci¯úi mgvb ]

(
Aewkó (BAP = Aewkó (PCF

(
wÎfzRØq m`„k‡KvYx| 

( wÎfzRØq m`„k|

(
 eq \f(BP,PF) = \f(AP,PC)  


[( `yBwU m`„k wÎfz‡Ri Abyiƒc evû¸‡jvi AbycvZ mgvb]
A_©vr, AP. PF = BP. PC ........... (ii)

GLb, mgxKiY (i) n‡Z cvB,

AB. AC 
= AP.AF


= AP (AP + PF)
[ ( AF = AP + PF]


= AP.AP + AP.PF


= AP2 + AP. PF

ev,
 AP2 = AB. AC ( AP. PF

(
AP2 = AB.AC ( BP. PC
 [mgxKiY (ii) n‡Z gvb ewm‡q]

A_©vr, AP2 = AB.AC ( BP. PC   (†`Lv‡bv n‡jv)
eq \o((((,cÖkœ(45) PQRS e„‡Ë Aš—wj©wLZ PZzfz©‡Ri PR I SQ `yBwU KY©| Ges (BCD Gi BC = BD Ges X, CD Gi †h †Kvb GKwU we›`y|


[ˆmq`cyi miKvwi KvwiMwi K‡jR, bxjdvgvix]

K.
G¨v‡cv‡jvwbqv‡mi Dccv`¨wU e¨vL¨v Ki|
2

L.
†`LvI †h, BC2 ( BX2 = CX.XD
4

M.
cÖgvY Ki †h, PQ.SR + SP.QR = PR.SQ
4

45 bs cÖ‡kœi mgvavb

eq \o((,K)
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨ 3.5 `ªóe¨| c„ôv- 67
eq \o((,L) 
m„Rbkxj 4(L) bs mgvavb Abyiƒc| c„ôv-57


[P, M, N, A Gi ¯’‡j h_vµ‡g B, C, D, X wb‡Z n‡e|]

eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.12 (U‡jwgi Dccv`¨) `ªóe¨| c„ôv- 74
eq \o((((,cÖkœ(46) (ABC Gi AD, BE I CF ga¨gvÎq ci¯úi ‘O’ we›`y‡Z †Q` K‡i|  
[Kzwgj­v wRjv ¯‹zj, Kzwgj­v]

K.
G¨v‡cv‡jvwbqv‡mi Dccv`¨ wjL I e¨vL¨v Ki|
2

L.
DÏxc‡Ki wPÎwU A¼b K‡i cÖgvY Ki †h,


AB2 + AC2 = 2(AD2 + BD2)
4

M.
cÖgvY Ki †h, 3(AB2 + AC2 + BC2) = 4(AD2 + BE2 + CF2)
4

46 bs cÖ‡kœi mgvavb

eq \o((,K)
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.5 Gi ÒeY©bv I we‡kl wbe©PbÓ `ªóe¨| c„ôv- 67

eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨ 3.5 `ªóe¨| c„ôv-67
eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.1 Gi ÒG¨v‡cv‡jvwbqv‡mi Dccv‡`¨i gva¨‡g wÎfz‡Ri evû I ga¨gvi m¤úK©Ó `ªóe¨| c„ôv- 68

eq \o((((,cÖkœ(47) ABC mg‡KvYx wÎfz‡Ri AwZfzR c = 5.8 †m. wg.; Aci evûØ‡qi mgwó s = 8 †m. wg., d, e, f wÎfzRwUi wZbwU ga¨gv| wÎfzRwUi cwi‡K›`ª, fi‡K›`ª I j¤^we›`y h_vµ‡g S, G Ges O


[Mfb©‡g›U j¨ve‡iUwi nvB ¯‹zj, Kzwgj­v]

K.
ABC wÎfzRwU A¼b Ki| 
2

L.
cÖgvY Ki †h, S, G Ges O GKB mij‡iLvq Aew¯’Z|
4

M.
cÖgvY Ki †h, 3c2 = 2(d2 + e2 + f2)
4

47 bs cÖ‡kœi mgvavb

eq \o((,K)

we‡kl wbe©Pb: g‡b Kwi, mg‡KvYx wÎfz‡Ri AwZfyR c Ges Aci `yB evûi mgwó s †`Iqv Av‡Q| wÎfzRwU A¼b Ki‡Z n‡e|

A¼‡bi weeiY: 

avc 1:
†h‡Kv‡bv iwk¥ BX n‡Z s Gi mgvb K‡i BD Ask †K‡U wbB|

avc 2:
D we›`y‡Z BD Gi Ici DY j¤^ A¼b Kwi Ges (BDY Gi A‡a©‡Ki mgvb K‡i (BDE A¼b Kwi| 

avc 3:
B we›`y‡K †K›`ª K‡i AwZfzR c Gi mgvb e¨vmva© wb‡q GKwU e„ËPvc A¼b Kwi| 

avc 4:
e„ËPvcwU DE †iLv‡K C I C © we›`y‡Z †Q` K‡i| 

avc 5:
B, C I B, C© †hvM Kwi| 

avc 6:
GLb, C I C © we›`y‡Z (CDB Gi mgvb K‡i h_vµ‡g (DCA Ges (DC©A© A¼b Kwi| 

avc 7:
CA I C ©A© †iLvØq DB †iLv‡K h_vµ‡g A I A© we›`y‡Z †Q` K‡i| 

Zvn‡j, (ABC A_ev (A©BC© -B wb‡Y©q wÎfzR|
eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv-72 
eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.1 Gi Òwm×vš—: G¨v‡cv‡jvwbqv‡mi Dccv‡`¨i gva¨‡g wÎfz‡Ri evû I ga¨gvi m¤úK© wbY©qÓ `ªóe¨| c„ôv-68 
eq \o((((,cÖkœ(48) 
(PQR Gi PS, QT Ges RU ga¨gvÎq ci¯úi‡K O we›`y‡Z †Q` K‡i‡Q|

  
[beve dqRy‡bœQv miKvwi evwjKv D”P we`¨vjq, Kzwgj­v]

K.
cÖgvY Ki †h, OP = 2OS
2

L.
cÖgvY Ki †h, PQ2 + PR2 = 2(PS2 + QS2)
4

M.
QR = a, PR = b, PQ = c, PS = d, QT = e, RU = f. cÖgvY Ki †h,


3(a2 + b2 + c2) = 4(d2 + e2 + f2)
4

48 bs cÖ‡kœi mgvavb

eq \o((,K) 


(PQR G PS, QT Ges RU ga¨gvÎq ci¯úi‡K O we›`y‡Z †Q` K‡i‡Q|


myZivs O wÎfz‡Ri fi‡K›`ª| fi‡K›`ª O, PS evû‡K OP Ges OS As‡k wef³ K‡i‡Q| †hLv‡b, OP > OS.


Avgiv Rvwb, wÎfz‡Ri fi‡K›`ª ga¨gv‡K 2 t 1 Abycv‡Z wef³ K‡i| myZivs OP t OS = 2 t 1


ev,
 eq \f(OP,OS)  =  eq \f(2,1) 

(
OP = 2.OS (cÖgvwYZ)
eq \o((,L) 
m„Rbkxj 6(L) bs mgvavb `ªóe¨| c„ôv-58
eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.5 Gi Òwm×vš— t G¨v‡cv‡jvwbqv‡mi Dccv‡`¨i gva¨‡g wÎfz‡Ri evû I ga¨gvi m¤úK© wbY©qÓ `ªóe¨| c„ôv- 68

eq \o((((,cÖkœ(49) 
 
[Kzwgj­v gWvb© nvB ¯‹zj, Kzwgj­v]
K.
wPÎ Gu‡K ga¨gvi msÁv `vI|
2

L.
cÖgvY Ki †h, AB2 = AC2 + BC2 + 2BC.CE
4

M.
D, BC Gi ga¨we›`y n‡j cÖgvY Ki †h, AB2 + AC2 = 2(AD2 + BD2)
4

49 bs cÖ‡kœi mgvavb

eq \o((,K)
ga¨gv : wÎfz‡Ri kxl© n‡Z wecixZ evûi Dci Aw¼Z j¤^ †iLvsk‡K ga¨gv e‡j|


wP‡Î, ABC wÎfz‡R AD ga¨gv|

eq \o((,L)
cvV¨eB‡qi Aa¨vq-3.1 Gi Dccv`¨-3.3 Gi Abyiƒc| c„ôv-65
eq \o((,M)
cvV¨eB‡qi Aa¨vq-3.1 Gi Dccv`¨-3.5 `ªóe¨| c„ôv-67

eq \o((((,cÖkœ(50)  (ABC Gi S cwi‡K›`ª, O j¤^we›`y, G fi‡K›`ª Ges AP ga¨gv| 
[Avj-Avwgb GKv‡Wwg ¯‹zj GÛ K‡jR, Puv`cyi]

K.
bewe›`y e„Ë Kv‡K e‡j?
2

L.
cÖgvY Ki †h, AG : GP = 2 : 1 
4

M.
AP †K F ch©š— ewa©Z Ki‡j hw` Zv e„Ë‡K F we›`y‡Z †Q` K‡i Z‡e cÖgvY Ki †h, AF. BC = AB.CF + AC.BF
4

50 bs cÖ‡kœi mgvavb


m„Rbkxj 2 bs mgvavb `ªóe¨| c„ôv-56

eq \o((((,cÖkœ(51) ABCD PZzf©yRwU e„‡Ë Ggbfv‡e Aš—wj©wLZ n‡q‡Q †hb AC I BD KY©Øq ci¯úi O we›`y‡Z mg‡Kv‡Y †Q` K‡i| 


[j²xcyi Av`k© mvgv` miKvix D”P we`¨vjq, j²xcyi]
K.
be we›`y e„Ë Kx ? 
2

L.
DÏxc‡Ki PZzf©yRwUi (AOD Gi mgwØLÊK OM †K wecixZ w`‡K ewa©Z Ki‡j Zv BC †K N we›`y‡Z †Q` K‡i cÖgvY Ki †h, BN = CN
4

M.
cÖgvY Ki †h, PZzf©yRwUi KY©Øq †h †Kvb †Kv‡Y †Q` Ki‡jI KY©Ø‡qi Aš—M©Z AvqZ †¶‡Îi †¶Îdj wecixZ evûØ‡qi Aš—M©Z AvqZ‡¶‡Îi †¶Îd‡ji mgwói mgvb| 
4

51 bs cÖ‡kœi mgvavb

eq \o((,K)
m„Rbkxj 2(K) bs mgvavb `ªóe¨| c„ôv-56
eq \o((,L)



we‡kl wbe©Pb: e„‡Ë Aš—wj©wLZ ABCD PZzf©y‡Ri AC I BD KY©Øq ci¯úi O we›`y‡Z mg‡Kv‡Y †Q` K‡i| PZzf©yRwUi (AOD Gi mgwØLÊK OM †K wecixZ w`‡K ewa©Z Ki‡j Zv BC †K N we›`y‡Z †Q` Ki| cÖgvY Ki‡Z n‡e †h, BN = CN

	cÖgvY: avc
	h_v_©Zv

	(DAC = (DBC
	[GKB Pvc CD Gi Dci `Êvqgvb e‡j]

	A_©vr, (DAO = (OBN
	

	Avevi, (DAO = (DOM
	[Df‡q GKB (AOM Gi c~iK †KvY e‡j]

	Avevi, (DOM = (NOB

myZivs (OBN = (NOB
	[wecÖZxc †KvY]

	d‡j OBN wÎfz‡R ON = BN ...(i)
	

	Abyiƒcfv‡e †`Lv hvq †h,
	

	(NCO = (ADO = (AOM = (CON
	

	d‡j OCN wÎfz‡R ON = NC .... (ii)
	

	(i) I (ii) n‡Z cvB, BN = NC
	(cÖgvwYZ)


eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.12 `ªóe¨| c„ôv-74
eq \o((((,cÖkœ(52) ABC m~²‡KvYx wÎfz‡Ri (C m~²‡KvY Ges m~²‡Kv‡Yi wecixZ evû AB| Aci evûØq h_vµ‡g AC I BC Ges BC Gi Dci AC Gi j¤^ Awf‡¶c CD|  
[†bvqvLvjx wRjv ¯‹zj, †bvqvLvjx]
K.
msw¶ß eY©bvmn wÎfzRwU AsKb Ki|
2

L.
cÖgvY Ki †h, AB2 = AC2 + BC2 ( 2BC.CD
4

M.
(ABC Gi BC evû P I Q we›`y‡Z wZbwU mgvb fv‡M wef³ n‡q‡Q| cÖgvY Ki †h, AB2 + AC2 = AP2 + AQ2 + 4PQ2
4

52 bs cÖ‡kœi mgvavb

eq \o((,K)


wP‡Î, (ABC Gi (C m~²‡KvY Ges BC Gi Dci A we›`y †_‡K AD j¤^ Uvbv n‡jv| myZivs BC Gi Dci AC Gi j¤^ Awf‡¶c CD.

eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.4 `ªóe¨| c„ôv- 66
eq \o((,M)


we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC-Gi BC evû P I Q we›`y‡Z wZbwU mgvb As‡k wef³ n‡q‡Q A_©vr BP = PQ = QC|  A, P Ges A, Q †hvM Kwi|  cÖgvY Ki‡Z n‡e †h, AB2 + AC2 = AP2 + AQ2 + 4PQ2. 

cÖgvY: (ABQ-Gi ga¨gv AP     [( BP = PQ]

( G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i, 

     AB2 + AQ2  = 2 (AP2 + PQ2 ) ……. (i)  

Avevi, (APC Gi ga¨gv AQ            [( PQ = QC]

( AP2  + AC2 = 2(AQ2 + PQ2 ) ……. (ii)

GLb, (i) bs I (ii) bs mgxKiY †hvM K‡i cvB,

    
AB2 + AQ2 + AP2 + AC2 = 2AP2 + 2PQ2 + 2AQ2 + 2PQ2

ev,
AB2 + AC2 = 2AP2 + 2AQ2 + 4PQ2 ( AP2 ( AQ2
ev,
AB2 + AC2 = AP2 +AQ2 + 4PQ2

(     AB2 + AC2 = AP2 +AQ2 + 4PQ2 (cÖgvwYZ)
eq \o((((,cÖkœ(53) (ABC Gi wZbwU ga¨gv AD, BE I CF|


[PÆMÖvg K¨v›Ub‡g›U cvewjK K‡jR, PÆMÖvg]
K.
wPÎmn j¤^ Awf‡¶‡ci msÁv `vI| 
2

L.
cÖgvY Ki †h, AB2 + AC2 = 2(AD2 + BD2)
4

M.
cÖgvY Ki †h, 3(AB2 + BC2 + CA2) = 4(AD2 + BE2 + CF2)
4

53 bs cÖ‡kœi mgvavb

eq \o((,K)
cvV¨eB‡qi Abykxjbx-3.1 Gi 3(L) j¤^ Awf‡¶c Aby‡”Q` `ªóe¨| c„ôv-64
eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.5 `ªóe¨| c„ôv-67
eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.1 Gi G¨v‡cv‡jvwbqv‡mi Dccv‡`¨i wm×vš— `ªóe¨| c„ôv-68
eq \o((((,cÖkœ(54) (ABC Gi cwi‡K›`ª I j¤^we›`y h_vµ‡g S Ges O, AP ga¨gv‡K S Ges O Gi ms‡hvRK mij‡iLv G we›`y‡Z †Q` K‡i|


[Wvt Lv¯—Mxi miKvwi evwjKv D”P we`¨vjq, PÆMÖvg]
K.
DÏxc‡Ki Av‡jv‡K wPwýZ wPÎwU A¼b Ki|
2

L.
cÖgvY Ki †h, G wÎfzRwUi fi‡K›`ª|
4

M.
(ABC mgwØevû wÎfzR n‡j, cÖgvY Ki †h, AB2 = 2AS.AP|
4

54 bs cÖ‡kœi mgvavb

eq \o((,K) cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv-72
eq \o((,L) cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv-72
eq \o((,M)
we‡kl wbe©Pb: g‡b Kwi, mgwØevû (ABC-G AB = AC| A †_‡K BC-Gi Ici Aw¼Z j¤^ AP Ges wÎfz‡Ri cwie¨vmva© AS| cÖgvY Ki‡Z n‡e †h, AB2 = 2AS.AP.
A¼b: AP-†K ewa©Z Kwi, †hb Zv cwie„Ë‡K E we›`y‡Z †Q` K‡i| C, E †hvM Kwi|

cÖgvY: (APC I (ACE-G,


(APC = ( ACE


[( Aa©e„Ë¯’ (ACE = 90° Ges AP, BC Gi Ici j¤^ e‡j (APC = 90°]

(EAC mvaviY †KvY|

Ges Aewkó (ACP = Aewkó (AEC

( wÎfzRØq m`„k‡KvYx Z_v m`„k|

(  eq \f(AP,AC) =  eq \f(AC,AE)   

[( m`„k‡KvYx wÎfzRØ‡qi Abyiƒc evû¸‡jvi AbycvZ mgvb]

ev,
AC2 = AE . AP

(
AB2 = AE. AP      [( AB = AC]  .............(i)

mg‡KvYx (ABP I (ACP Gi g‡a¨

AwZfzR AB = AwZfzR AC   [†`Iqv Av‡Q ] 

Ges AP mvaviY evû|

( (ABP ( (ACP

( BP = CP

A_©vr AP ( BC Ges AP, BC Gi mgwØLÊK|

( AP, e„‡Ëi †K›`ª w`‡q hvq|


[†K›`ª †_‡K R¨v‡qi Ici Aw¼Z j¤^ R¨v‡K mgwØLwÊZ K‡i]
( AE, (ABC -Gi cwie¨vm

AE = 2AS 
[ ( AS, (ABC-Gi cwie¨vmva©]
Zvn‡j (i) n‡Z cvB,
A_©vr, AB2 = 2AS.AP (cÖgvwYZ)

eq \o((((,cÖkœ(55) (ABC Gi j¤^we›`y O, cwi‡K›`ª S Ges AP GKwU ga¨gv n‡jÑ
[B¯úvnvwb cvewjK ¯‹zj I K‡jR, PÆMÖvg]
K.
Z_¨vbymv‡i wPÎwU A¼b Ki|  
2

L.
hw` (ABC Gi fi‡K›`ª G nq Zvn‡j †`LvI †h, AG : GP = 2 : 1.
4

M.
hw` wÎfzRwU mgwØevû Ges AD ( BC nq Zvn‡j cÖgvY Ki †h, AB2 = 2R.AD †hLv‡b cwie¨vmva© R.
4

55 bs cÖ‡kœi mgvavb

eq \o((,K)
(ABC G AP ga¨gv, S cwi‡K›`ª I O j¤^we›`y| 

eq \o((,L) 
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv-72

eq \o((,M) 
m„Rbkxj 22(M) bs mgvavb `ªóe¨| c„ôv-65

eq \o((((,cÖkœ(56) 
(ABC Gi cwi‡K›`ª I j¤^we›`y h_vµ‡g S, O Ges AP ga¨gv|


 [PÆMÖvg K‡jwR‡qU ¯‹zj, PÆMÖvg]
K.
cÖgvY Ki †h, SP ( BC
2

L.
SP I OA Gi g‡a¨ m¤úK© wbY©q Ki|
4

M.
DQ ( AB n‡j cÖgvY Ki †h, DQ2 = AQ.BQ 
4

56 bs cÖ‡kœi mgvavb

eq \o((,K)
wP‡Î, ABC wÎfz‡Ri O j¤^we›`y hv AO Gi Aew¯’Z| 


( AD ( BC


Avevi, cwi‡K›`ª S n‡Z BC Gi j¤^`~iZ¡ SP|


( SP ( BC (cÖgvwYZ)

eq \o((,L) 
cvV¨eB‡qi Abykxjbx-3.2 Gi Dccv`¨-3.10 `ªóe¨| c„ôv-72
eq \o((,M)
wP‡Î, (ABD mg‡KvYx| [( AD ( BD]


GLb, mg‡KvYx (ABD Gi AwZfzR AB Gi j¤^ DQ|


A_©vr, DQ ( AB



we‡kl wbe©Pb: †`Iqv Av‡Q, (ABD-Gi (D = 90(| DQ, AB Gi Ici j¤^| cÖgvY Ki‡Z n‡e †h, DQ2 = AQ. BQ
cÖgvY: (ABD-G (D = 90(
((ADQ + (BDQ = 90( ............ (i)

Avevi, ( AQD-G (AQD = 90(   [( DQ ( AB]

((DAQ + (ADQ = 90(.............. (ii) 

      
[( wÎfz‡Ri wZb †Kv‡Yi mgwó 180(]

mgxKiY (i) I (ii) n‡Z cvB,
(ADQ + (BDQ = (DAQ + (ADQ

((BDQ = (DAQ

GLb, (AQD I (BQD-G

(AQD = (BQD = 90(
Ges (DAQ = (BDQ

myZivs wÎfzR `yBwU m`„k‡KvYx| ( wÎfzRØq m`„k|

(    eq \f(AQ,DQ)  =  eq \f(DQ,BQ) 
A_©vr, DQ2 = AQ.BQ (cÖgvwYZ)
eq \o((((,cÖkœ(57) 
wP‡Î AB = AC Ges  R n‡jv e„‡Ëi cwie¨vmva©|


[miKvwi AMÖMvgx evwjKv D”P we`¨vjq I K‡jR, wm‡jU]  
K.
A¨v‡cv‡jvwbqv‡mi Dccv`¨wU wee„Z Ki|
2

L.
hw` AM ( BC nq Z‡e cÖgvY Ki †h, AB2 = 2R . AM
4

M.
hw` (A Gi mgwØLÊK AP nq Z‡e †`LvI †h, 


AM2 = AB2 – BM.MC
4

57 bs cÖ‡kœi mgvavb

eq \o((,K)
G¨v‡cv‡jvwbqv‡mi Dccv`¨: wÎfz‡Ri †h‡Kv‡bv `yB evûi Dci Aw¼Z eM©‡¶ÎØ‡qi †¶Îd‡ji mgwó, Z…Zxq evûi A‡a©‡Ki Dci Aw¼Z eM©‡¶‡Îi †¶Îdj Ges H evûi mgwØLÛK ga¨gvi Dci Aw¼Z eM©‡¶‡Îi †¶Îd‡ji mgwói wØ¸Y|
eq \o((,L)


we‡kl wbe©Pb: g‡b Kwi, ABC wÎfz‡Ri cwi‡K›`ª O Ges AP cwie„‡Ëi GKwU e¨vm| (ABC Gi kxl© A †_‡K wecixZ evû BC Gi Ici AM j¤^|


cÖgvY Ki‡Z n‡e †h, AB2 = 2R . AM

A¼b: B, P †hvM Kwi|


cÖgvY : GKB Pvc AB Gi Rb¨ (APB I (ACB ev (ACM e„Ëvskw¯’Z †KvY| AP e„‡Ëi e¨vm e‡j (ABP Aa©te„Ë¯’ †KvY Ges BC evûi Ici AM j¤^ nIqvq (AMC = 1 mg‡KvY| (ABC Gi cwie„‡Ëi e¨vmva© R n‡j, R =  eq \f(1,2)AP ( AP = 2R

GLb (APB I (AMC Gi g‡a¨ (APB = (ACM 


[GKB e„Ëvskw¯’Z †KvY mgvb|]


(ABP = Aa©e„Ë¯’ †KvY = GK mg‡KvY = (AMC.

(  Aewkó (BAP = Aewkó (CAM.

( (ABP I (AMC m`„k‡KvYx|


(  eq \f(AB,AM) =  eq \f(AP,AC)  


ev, AB.AC = AP.AM


ev, AB.AB = 2R.AM 

( AB2 = 2R. AM (cÖgvwYZ)
eq \o((,M)
 
we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC Gi (A Gi mgwØLÊK †iLvsk AP, BC †K M we›`y‡Z Ges ABC cwie„Ë‡K P we›`y‡Z †Q` K‡i‡Q| cÖgvY Ki‡Z n‡e †h, AM2 = AB2 ( BM.MC.

A¼b: C, P †hvM Kwi|

cÖgvY: (ABM I (ACP- G

      (BAM = (CAP
[ ( AM, (A Gi mgwØLÊK ]

Ges (ABM = (APC
[ ( GKB e„Ëvskw¯’Z †KvY ]

(
Aewkó (AMB = Aewkó (ACP   

(
wÎfzRØq m`„k‡KvYx|

(
wÎfzRØq m`„k| 

(
eq \f(AM,AC) = \f(AB,AP) [( `yBwU m`„k wÎfz‡Ri Abyiƒc evû¸‡jvi AbycvZ mgvb]

A_©vr, AB. AC = AM. AP ........ (i)

Avevi, (ABM I (CMP- G

     (ABM = (CPM  [( GKB e„Ëvskw¯’Z †KvY]

Ges (AMB = (CMP  [( wecÖZxc †KvYØq ci¯úi mgvb ]

(
Aewkó (BAM = Aewkó (MCP

(
wÎfzRØq m`„k‡KvYx| 

( wÎfzRØq m`„k|

(
Error! Bookmark not defined.   [( `yBwU m`„k wÎfz‡Ri Abyiƒc evû¸‡jvi AbycvZ mgvb]
A_©vr, AM. MP = BM. MC ........... (ii)

GLb, mgxKiY (i) n‡Z cvB,

AB. AC = AM.AP


= AM (AM + MP)  [ ( AP = AM + MP]


= AM.AM + AM.MP


= AM2 + AM. MP

ev,
 AM2 = AB. AC ( AM. MP

(
AM2 = AB.AC ( BM. MC [mgxKiY (ii) n‡Z gvb ewm‡q]

A_©vr, AM2 = AB.AC ( BM. MC   
AZci, †h‡nZy AB = AC 

( AM2  = AB.AB – BM.MC 

( AM2 = AB2 – BM.MC (†`Lv‡bv n‡jv)

eq \o(((((,cÖkœ(58) (ABC Gi (A = 90(, AB = AC| BC, AC I AB evûi mgwØLÊK ga¨gv h_vµ‡g AP, BQ I CR ci¯úi O we›`y‡Z wgwjZ nq Ges BC evûi Dci ga¨we›`y e¨wZZ †h‡Kvb we›`y L|



[gva¨wgK I D”P gva¨wgK wk¶v †evW©, h‡kvi]
K.
OP = 3 cm n‡j OA Gi ˆ`N©¨ wbY©q Ki| 
2

L.
cÖgvY Ki †h, AC2 – AL2 = BL . CL.
4

M.
†`LvI †h, 3BC2 = 2(AP2 + BQ2 + CR2).
4

58 bs cÖ‡kœi mgvavb

eq \o((,K)


Avgiv Rvwb, wÎfz‡Ri fi‡K›`ª ga¨gv‡K 2 t 1


Abycv‡Z Aš—we©f³ K‡i| 


AO t OP = 2 t 1


ev, eq \f(OA,OP) = eq \f(2,1)

ev, eq \f(OA,3) = eq \f(2,1) [( OP = 3 †m. wg.]


( OA = 6 †m. wg. (Ans.)

eq \o((,L)
we‡kl wbe©Pb: †`Iqv Av‡Q, (ABC-G (A = 90( Ges AB = AC| f‚wg BC‑Gi Dci L †h‡Kv‡bv GKwU we›`y BC evûi ga¨gv AP| myZivs AP ( BC.
cÖgvY Ki‡Z n‡e †h, AC2 ( AL2  = BL.CL

cÖgvY: (ABP Gi (APB = GK mg‡KvY Ges AB AwZfzR 

( wc_v‡Mviv‡mi Dccv`¨ Abymv‡i, 


AB2  = AP2 + BP2 …….. (i)

Avevi, (ALP Gi (APL = GK mg‡KvY Ges AL AwZfzR  

( wc_v‡Mviv‡mi Dccv`¨ Abymv‡i,


AL2 = AP2 + LP2  …….. (ii)

GLb, (i) bs †_‡K (ii) bs mgxKiY we‡qvM K‡i cvB,

AB2 ( AL2 = AP2  + BP2 ( AP2 ( LP2
ev, 
AC2 ( AL2 = BP2 ( LP2          [( AB = AC]

ev, 
AC2 ( AL2 = (BP + LP) (BP ( LP) 

ev, 
AC2 ( AL2 = (BP + LP).BL

ev, 
AC2 ( AL2 = (CP + LP).BL  [mgwØevû wÎfz‡Ri kxl© †_‡K f‚wgi Dci j¤^ f‚wg‡K mgwØLwÊZ K‡i A_©vr BP = CP]

ev, 
AC2 ( AL2 = LC.BL

(  
AC2 ( AL2 = BL. LC (cÖgvwYZ)
eq \o((,M) 
 


(ABC G (A = 90(

( BC2 = AC2 + AB2

GLb, (ABC G AP ga¨gv|


G¨v‡cv‡jvwbqv‡mi Dccv`¨ Abymv‡i cvB,


AB2 + AC2 = 2(AP2 + BP2)



= 2AP2 + 2  eq \b(\f(1,2) BC)2  [(BP =  eq \f(1,2) BC]


ev, AB2 + AC2 = 2AP2 +  eq \f(1,2) BC2

ev, 2AP2 = (AB2 + AC2) (  eq \f(1,2) BC2

ev,  2AP2 =  eq \f(2(AB2 + AC2) ( BC2,2) .......... (i)


Abyiƒcfv‡e cvB,


2BQ2 =  eq \f(2(AB2 + BC2) ( AC2,2) ................ (ii)


2CR2 =  eq \f(2 (AC2 + BC2) ( AB2,2) ................ (iii)


(i)  + (ii) + (iii) bs n‡Z cvB,


2(AP2 + BQ2 + CR2) =  eq \f(4(AB2 + BC2 + AC2) ( (AB2 + BC2 + AC2),2)


=  eq \f(3 (AB2 + BC2 + AC2),2)

=  eq \f(3 (BC2 + BC2),2)  [( BC2 = AC2 + AB2]


=  eq \f(3.2 BC2,2)
( 2 (AP2 + BQ2 + CR2) = 3BC2.  (†`Lv‡bv n‡jv)

eq \o((((,cÖkœ(59) ABC wÎfz‡Ri (A ¯’~j‡KvY, BC ¯’~j‡Kv‡Yi wecixZ evû Ges ¯’~j‡Kv‡Yi mwbœwnZ evûØq h_vµ‡g AB I AC|


[ewikvj wRjv ¯‹zj, ewikvj]
K.
j¤^ Awf‡¶c Kx? AC evûi j¤^ Awf‡¶c A¼b Ki| 
2

L.
DÏxc‡Ki Av‡jv‡K cÖgvY Ki BC2 = AB2 + AC2 + 2AB.AD
4

M.
wÎfzRwUi ga¨gvÎq P we›`y‡Z wgwjZ nj, cÖgvY Ki †h,


AB2 + BC2 + AC2 = 3(PA2 + PB2 + PC2)
4

59 bs cÖ‡kœi mgvavb

eq \o((,K)
†Kv‡bv wbw`©ó mij‡iLvi Ici †Kv‡bv we›`yi j¤^ Awf‡¶c ej‡Z †mB we›`y †_‡K D³ wbw`©ó †iLvi Dci Aw¼Z j‡¤^i cv`we›`y‡K eySvq|


(ABC Gi (A ¯’~j‡KvY| AB †K D ch©š— ewa©Z K‡i AB ( CD AuvwK| 

(
AB evûi Dci AC Gi j¤^ Awf‡¶c AD.


eq \o((,L)
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.3 `ªóe¨| c„ôv-65

eq \o((,M)
m„Rbkxj 1(M) bs mgvavb `ªóe¨| c„ôv- 56

eq \o((((,cÖkœ(60) 
O †K›`ªwewkó PQRS GKwU e„Ë|
[miKvwi niP›`ª evwjKv D”P we`¨vjq, SvjKvwV]

K.
wÎfz‡Ri evû I ga¨gvi g‡a¨ m¤úK© m~PK mgxKiYwU wjL| wÎfzRwU mg‡KvYx n‡j m¤úK©wU wKiƒc n‡e Zv wbY©q Ki|
2

L.
cÖgvY Ki †h, PQ.RS + PS.QR = PR.QS
4

M.
PQ †K e¨vm a‡i Aa©e„‡Ëi `ywU R¨v PC Ges QD ci¯úi M we›`y‡Z †Q` K‡i| cÖgvY Ki †h, PQ2 = PC.PM + QD.QM
4

60 bs cÖ‡kœi mgvavb

eq \o((,K) 
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.5 Gi wm×vš— : ÒG¨v‡cv‡jvwbqv‡mi Dccv‡`¨i gva¨‡g wÎfz‡Ri evû I ga¨gvi m¤úK© wbY©qÓ `ªóe¨| c„ôv- 68

eq \o((,L) 
m„Rbkxj 21(L) bs mgvavb `ªóe¨| c„ôv-64
eq \o((,M) we‡kl wbe©Pb: †`Iqv Av‡Q, PQ e¨v‡mi Ici PQCD GKwU Aa©e„Ë| PC I QD R¨vØq ci¯úi M we›`y‡Z †Q` K‡i‡Q| cÖgvY Ki‡Z n‡e †h, PQ2 = PC. PM + QD. QM|

cÖgvY: (CMD I (PMQ-G

(MDC = (MPQ   [GKB Pvc QC-Gi Ici Aew¯’Z ]

Ges (DMC = (PMQ [ wecÖZxc †KvY e‡j ]

wÎfzR `yBwU m`„k‡KvYx| 

( 
wÎfzRØq m`„k|


 eq \f(PM,DM) =  eq \f(QM,CM) 
ev, 
PM.CM = QM.DM

ev, 
PM.CM + PM2 = QM.DM + PM2 


[Dfqc‡¶ PM2 †hvM K‡i ]

ev, 
PM (CM + PM) = QM.DM + DM2 + PD2 

[ PQ e¨vm e‡j (PDM= (PDQ = 90(;  

( PM2 = PD2 + DM2]

ev, 
PM.PC = DM (QM + DM) + PD2
ev,  
PM.PC = DM.QD + PQ2 ( QD2     


[(PDQ = 90( e‡j (PQD -G PQ2 = PD2  + QD2

 ev PD2 = PQ2 ( QD2]

ev, 
PM.PC = PQ2 ( QD (QD ( DM)

ev, 
PM.PC = PQ2 ( QD.QM


( 
PQ2 = PM.PC + QD. QM (cÖgvwYZ)

eq \o((((,cÖkœ(61) ABC wÎfz‡Ri AD ga¨gv BC evû‡K mgwØLwÛZ K‡i Ges AD ( BC.  
[cUzqvLvjx miKvwi evwjKv D”P we`¨vjq, cUzqvLvjx]

K.
Z_¨ Abyhvqx wPÎ A¼b Ki|
2

L.
cÖgvY Ki †h, AB2 + AC2 = 2(AD2 + BD2)
4

M.
AC I AB evûi Dci ga¨gv BE I CF wb‡q cÖgvY Ki †h, 


3(BC2 + CA2 + AB2) = 4(AD2 + BE2 + CF2)
4

61 bs cÖ‡kœi mgvavb

eq \o((,K)


wP‡Î (ABC Gi AD ga¨gv BC evû‡K mgwØLwÛZ K‡i Ges AD ( BC.

eq \o((,L) 
cvV¨eB‡qi Abykxjbx-3.1 Gi Dccv`¨-3.5 `ªóe¨| c„ôv- 67
eq \o((,M)
cvV¨eB‡qi Abykxjbx-3.1 Gi G¨v‡cv‡jvwbqv‡mi Dccv‡`¨i wm×vš— ÒwÎfz‡Ri evû I ga¨gvi g‡a¨ m¤úK©Ó `ªóe¨| c„ôv- 68
Aa¨vq-3: R¨vwgwZ
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