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Aa¨vqwfwËK K‡›U›U
Aa¨vq-6: ‡iLv, †KvY I wÎfzR 
cÖ‡qvRbxq Z_¨: 
	R¨vwgwZ
	R¨vwgwZ ev ‘Geometry’ MwYZ kv‡¯¿i GKwU cÖvPxb kvLv| ‘Geometry’ kãwU wMÖK Geo-f‚wg (earth) I metrein -cwigvc (measure) k‡ãi mgš^‡q ˆZwi| ZvB ÔR¨vwgwZÕ k‡ãi A_© Ôf‚wg cwigvcÕ| K…wlwfwËK mf¨Zvi hy‡M f‚wg cwigv‡ci cÖ‡qvR‡bB R¨vwgwZi m„wó n‡qwQj| Z‡e R¨vwgwZ AvRKvj †Kej f‚wg cwigv‡ci Rb¨B e¨eüZ nq bv, eis eû RwUj MvwYwZK mgm¨v mgvav‡b R¨vwgwZK Ávb GLb Acwinvh©| cÖvPxb mf¨Zvi wb`k©b¸‡jv‡Z R¨vwgwZ PP©vi cÖgvY cvIqv hvq| HwZnvwmK‡`i g‡Z cÖvPxb wgk‡i AvbygvwbK Pvi nvRvi eQi Av‡MB f‚wg Rwi‡ci Kv‡R R¨vwgwZK a¨vb-aviYv e¨envi Kiv n‡Zv| 
	Z‡e cÖvPxb wMÖK mf¨Zvi hy‡MB R¨vwgwZK cÖYvwje× iƒcwU my¯úófv‡e jÿ Kiv hvq| wMÖK MwYZwe` †_wjm‡K cÖ_g R¨vwgwZK cÖgv‡Yi K…wZZ¡ †`qv nq| †_wj‡mi wkl¨ wc_v‡Mvivm R¨vwgwZK Z‡Ë¡i we¯Í„wZ NUvb| 
	¯’vb, Zj, †iLv I we›`yi aviYv
	Avgv‡`i Pvicv‡k we¯Í„Z RMZ (Space) mxgvnxb| Gi wewfbœ AskRy‡o i‡q‡Q †QvU-eo bvbv iKg e¯‘| †QvU-eo e¯‘ ej‡Z evjyKYv, Avjwcb, †cwÝj, KvMR, eB, †Pqvi, †Uwej, BU, cv_i, evwoNi, cvnvo, c„w_ex, MÖn-bÿÎ meB †evSv‡bv nq| wewfbœ e¯‘ ¯’v‡bi †h AskRy‡o _v‡K †m ¯’vbUzKzi AvKvi, AvK…wZ, Ae¯’vb, ˆewkó¨ cÖf„wZ †_‡KB R¨vwgwZK a¨vb-aviYvi D™¢e|
	†Kv‡bv Nbe¯‘ (Solid)  †h ¯’vb AwaKvi K‡i _v‡K, Zv wZb w`‡K we¯Í…Z| GB wZb w`‡Ki we¯Ív‡iB e¯‘wUi wZbwU gvÎv (ˆ`N©¨, cÖ¯’ I D”PZv) wb‡`©k K‡i| †mRb¨ Nbe¯‘B wÎgvwÎK (Three dimensional) †hgb, GKwU BU ev ev‡·i wZbwU gvÎv (ˆ`N©¨, cÖ¯’ I D”PZv) Av‡Q| GKwU †Mvj‡Ki wZbwU gvÎv Av‡Q| Gi wZb gvÎvi wfbœZv ¯úó †evSv bv †M‡jI G‡K ˆ`N©¨-cÖ¯’ -D”PZv wewkó L‡Ð wef³ Kiv hvq|
[image: 01]
	Nbe¯‘i DcwifvM Zj (Surface) wb‡`©k K‡i A_©vr, cÖ‡Z¨K Nbe¯‘ GK ev GKvwaK Zj Øviv mxgve× _v‡K| †hgb, GKwU ev‡·i QqwU c„ô QqwU mgZ‡ji cÖwZiƒc|
	Zj wØgvwÎK (Two-dimensional) : Gi ïay ˆ`N©¨ I cÖ¯’ Av‡Q, †Kv‡bv D”PZv †bB| `yBwU Zj ci¯úi‡K †Q` Ki‡j GKwU †iLv (line)  Drcbœ nq| †hgb, ev‡·i `yBwU c„ôZj ev‡·i GKav‡i GKwU †iLvq wgwjZ nq| 
	†iLv GKgvwÎK  (one-dimensional) : Gi ïay ˆ`N©¨ Av‡Q, cÖ¯’ I D”PZv †bB| ev‡·i GKwU c„ô-Z‡ji cÖ¯’ µgk n«vm †c‡q m¤ú~Y© k~b¨ n‡j, H Z‡ji GKwU †iLv gvÎ Aewkó _v‡K| Gfv‡e Z‡ji aviYv †_‡K †iLvi aviYvq Avmv hvq|
	`yBwU †iLv ci¯úi †Q` Ki‡j we›`yi DrcwË nq| A_©vr, `yBwU †iLvi †Q`¯’vb we›`y (point) Øviv wbw`©ó nq| ev‡·i `yBwU avi †hgb, ev‡·i GK †KvYvq GKwU we›`y‡Z wgwjZ nq|
		mgZj R¨vwgwZ : R¨vwgwZi †h kvLvq GKB mgZ‡j Aew¯’Z we›`y, †iLv Ges Zv‡`i m‡½ m¤úwK©Z wewfbœ R¨vwgwZK mËv m¤ú‡K© Av‡jvPbv Kiv nq, Zv‡K mgZj R¨vwgwZK (Plane Geometry) ejv nq| weg~Z© R¨vwgwZK aviYv wn‡m‡e ¯’vb‡K we›`ymg~‡ni †mU aiv nq Ges mij‡iLv I mgZj‡K GB mvwe©K †m‡Ui Dc‡mU we‡ePbv Kiv nq|  
	



	†iLv, iwk¥, †iLvsk
	mgZjxq R¨vwgwZi ¯^xKvh© Abyhvqx mgZ‡j mij‡iLv we`¨gvb hvi cÖwZwU we›`y mgZ‡j Aew¯’Z| g‡b Kwi, mgZ‡j AB GKwU mij‡iLv Ges †iLvwUi Dci Aew¯’Z GKwU we›`y C| C we›`y‡K A I B we›`yi AšÍe©Z©x ejv nq hw` A, C I B GKB mij‡iLvi wfbœ wfbœ we›`y nq Ges AC + CB = AB nq| A, C I B we›`y wZbwU‡K mg‡iL we›`yI ejv nq| A I B Ges G‡`i AšÍe©Z©x mKj we›`yi †mU‡K A I B we›`yi ms‡hvRK †iLvsk ev ms‡ÿ‡c AB †iLvsk ejv nq| A I B we›`yi AšÍe©Z©x cÖ‡Z¨K we›`y‡K †iLvs‡ki AšÍt¯’ we›`y ejv nq|
	†KvY : mgZ‡j `yBwU iwk¥i cÖvšÍwe›`y GKB n‡j †KvY ˆZwi nq| iwk¥ `yBwU‡K †Kv‡Yi evû Ges Zv‡`i mvaviY we›`y‡K kxl©we›`y e‡j|


	wP‡Î, OP I OQ iwk¥Øq Zv‡`i mvaviY cÖvšÍwe›`y O †Z POQ Drcbœ K‡i‡Q| O we›`ywU POQ Gi kxl©we›`y|
	mij †KvY : `yBwU ci¯úi wecixZ iwk¥ Zv‡`i mvaviY cÖvšÍwe›`y‡Z †h †KvY Drcbœ K‡i, Zv‡K mij †KvY e‡j| 


	wP‡Î, AB iwk¥, cÖvšÍwe›`y A †_‡K AB Gi wecixZ w`‡K AC iwk¥ AuvKv n‡q‡Q| AC I AB iwk¥Øq Zv‡`i mvaviY cÖvšÍwe›`y A †Z BAC Drcbœ K‡i‡Q| BAC †K mij †KvY e‡j| mij †Kv‡Yi cwigvc `yB mg‡KvY ev 180|
	mwbœwnZ †KvY : hw` mgZ‡j `yBwU †Kv‡Yi GKB kxl©we›`y nq I Zv‡`i GKwU mvaviY iwk¥ _v‡K Ges †KvYØq mvaviY iwk¥i wecixZ cv‡k Ae¯’vb K‡i, Z‡e H †KvYØq‡K mwbœwnZ †KvY e‡j|
[image: 03]
	wP‡Î, A we›`ywU BAC I CAD Gi kxl©we›`y|
	A we›`y BAC I CAD DrcbœKvix iwk¥¸‡jvi g‡a¨ AC mvaviY iwk¥| †KvY `yBwU mvaviY iwk¥ AC Gi wecixZ cv‡k Aew¯’Z| BAC Ges CAD ci¯úi mwbœwnZ †KvY|
	j¤^, mg‡KvY : GKwU mij‡Kv‡Yi mgwØLÐK‡K j¤^ Ges mswkøó mwbœwnZ †Kv‡Yi cÖ‡Z¨KwU‡K mg‡KvY e‡j|
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	wP‡Î, BAD mij‡KvY A we›`y‡Z AC iwk¥ Øviv Drcbœ BAC I CAD mwbœwnZ †KvY `yBwUi cÖ‡Z¨‡K mg‡KvY Ges BD I AC evûØq ci¯ú‡ii Dci j¤^|
	m~²‡KvY I ¯’~j‡KvY : GK mg‡KvY †_‡K †QvU †KvY‡K m~²‡KvY Ges GK mg‡KvY †_‡K eo wKš‘ `yB mg‡KvY †_‡K †QvU †KvY‡K ¯’~j‡KvY ejv nq|
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	wP‡Î AOC m~²‡KvY Ges AOD ¯’~j‡KvY| GLv‡b AOB GK mg‡KvY|
	cÖe„× †KvY : `yB mg‡KvY †_‡K eo wKš‘ Pvi mg‡KvY †_‡K †QvU †KvY‡K cÖe„× †KvY e‡j| wP‡Î wPw‎ýZ AOC cÖe„× †KvY| 


	c~iK †KvY : `yBwU †Kv‡Yi cwigv‡ci †hvMdj 1 mg‡KvY n‡j †KvY `yBwUi GKwU AciwUi c~iK †KvY|


	wP‡Î, AOB GKwU mg‡KvY| OC iwk¥ †KvYwUi evûØ‡qi Af¨šÍ‡i Aew¯’Z| Gi d‡j AOC Ges COB GB `yBwU †KvY Drcbœ n‡jv| †KvY `yBwUi cwigv‡ci †hvMdj AOB Gi cwigv‡ci mgvb, A_©vr 1 mg‡KvY| AOC Ges COB ci¯úi c~iK †KvY|


	m¤ú~iK †KvY : `yBwU †Kv‡Yi cwigv‡ci †hvMdj 2 mg‡KvY n‡j †KvY `yBwU ci¯úi m¤ú~iK †KvY|


	AB GKwU mij‡iLvi O AšÍt¯’ GKwU we›`y| OC GKwU iwk¥ hv OA iwk¥ I OB iwk¥ †_‡K wfbœ| Gi d‡j AOC Ges COB GB `yBwU †KvY Drcbœ n‡jv| †KvY `yBwUi cwigv‡ci †hvMdj AOB †Kv‡Yi cwigv‡ci mgvb, A_©vr 2 mg‡KvY, †Kbbv AOB GKwU mij‡KvY| AOC Ges COB ci¯úi m¤ú~iK †KvY|
	wecÖZxc †KvY : †Kv‡bv †Kv‡Yi evûØ‡qi wecixZ iwk¥Øq †h †KvY ˆZwi K‡i Zv H †Kv‡Yi wecÖZxc †KvY|
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	wP‡Î OA I OB ci¯úi wecixZ iwk¥| Avevi, OC I OD ci¯úi wecixZ iwk¥| 
	 BOD I AOC ci¯úi wecÖZxc †KvY| Avevi BOC I DOA GKwU AciwUi wecÖZxc †KvY| `yBwU mij‡iLv †Kv‡bv we›`y‡Z ci¯úi‡K †Q` Ki‡j, †Q` we›`y‡Z `yB †Rvov wecÖZxc †KvY Drcbœ nq|
	mgvšÍivj mij‡iLv : GKB mgZ‡j Aew¯’Z `yBwU mij‡iLvi mgvšÍivjZv wb‡P ewY©Z wZbfv‡e msÁvwqZ Kiv hvq :
	K. 	mij‡iLv `yBwU KLbI ci¯úi‡K †Q` K‡i bv (`yB w`‡K Amxg ch©šÍ ewa©Z Kiv n‡jI)|
	L. 	GKwU mij‡iLvi cÖwZwU we›`y AciwU †_‡K mgvb ÿz`ªZg `~i‡Z¡ Ae¯’vb K‡i|
	M.	mij‡iLv `yBwU‡K Aci GKwU mij‡iLv †Q` Ki‡j hw` GKvšÍi †KvY ev Abyiƒc †KvY¸‡jv mgvb nq|
	msÁv (K) Abymv‡i GKB mgZ‡j Aew¯’Z `yBwU mij‡iLv G‡K Aci‡K †Q` bv Ki‡j †m¸‡jv mgvšÍivj| `yBwU mgvšÍivj mij‡iLv †_‡K †h‡Kv‡bv `yBwU †iLvsk wb‡j, †iLvsk `yBwUI ci¯úi mgvšÍivj nq|
	msÁv (L) Abymv‡i `yBwU mgvšÍivj mij‡iLvi GKwUi †h‡Kv‡bv we›`y †_‡K AciwUi j¤^-`~iZ¡ me©`v mgvb| j¤^-`~iZ¡ ej‡Z Zv‡`i GKwUi †h‡Kv‡bv we›`y n‡Z AciwUi Dci Aw¼Z j‡¤^i ˆ`N©¨‡KB †evSvq| Avevi wecixZfv‡e, `yBwU mij‡iLvi GKwUi †h‡Kv‡bv `yBwU we›`y †_‡K AciwUi j¤^-`~iZ¡ ci¯úi mgvb n‡jI †iLvØq mgvšÍivj| GB j¤^-`~iZ¡‡K `yBwU mgvšÍivj †iLvØ‡qi `~iZ¡ ejv nq|
	msÁv (M) BDwK¬‡Wi cÂg ¯^xKv‡h©i mgZzj¨| R¨vwgwZK cÖgvY I A¼‡bi Rb¨ G msÁvwU AwaKZi Dc‡hvMx|
	jÿKwi, †Kv‡bv wbw`©ó mij‡iLvi Dci Aew¯’Z bq Giƒc we›`yi ga¨ w`‡q H mij‡iLvi mgvšÍivj K‡i GKwU gvÎ mij‡iLv AuvKv hvq|

	wÎfzR
	wZbwU †iLvsk Øviv Ave× wPÎ GKwU wÎfzR| wÎfz‡Ri evû¸‡jv Øviv mxgve×‡ÿÎ‡K wÎfzR‡ÿÎ e‡j| †iLvsk¸‡jv‡K wÎfz‡Ri evû e‡j| †h‡Kv‡bv `yBwU evûi mvaviY we›`y‡K kxl©we›`y ejv nq| wÎfz‡Ri †h‡Kv‡bv `yBwU evû kxl©we›`y‡Z †KvY Drcbœ K‡i| wÎfz‡Ri wZbwU evû I wZbwU †KvY i‡q‡Q| 
	wÎfz‡Ri evû wZbwUi ˆ`‡N©¨i mgwó‡K cwimxgv e‡j|


	wP‡Î, ABC GKwU wÎfzR| A, B, C Gi wZbwU kxl©we›`y| AB, BC, CA Gi wZbwU evû Ges Gi wZbwU †KvY BAC, ABC, BCA| AB, BC, CA evûi cwigv‡ci †hvMdj wÎfzRwUi cwimxgv|
	mgevû wÎfzR : †h wÎfz‡Ri wZbwU evû mgvb Zv mgevû wÎfzR| 


	wP‡Î ABC wÎfz‡Ri AB = BC = CA| ABC GKwU mgevû wÎfzR|
	mgwØevû wÎfzR : †h wÎfz‡Ri `yBwU evû mgvb Zv mgwØevû wÎfzR|


	wP‡Î, ABC wÎfz‡Ri AB = AC  BC| hv‡`i †Kv‡bvwUB Z…Zxq evûi mgvb bq| ABC GKwU mgwØevû wÎfyR|
	welgevû wÎfzR : †h wÎfz‡Ri wZbwU evûB ci¯úi Amgvb Zv welgevû wÎfzR|


	wP‡Î, ABC wÎfz‡Ri AB, BC, CA evû¸‡jvi ˆ`N©¨ ci¯úi Amgvb| ABC GKwU welgevû wÎfyR|
	m~²‡KvYx wÎfzR : †h wÎfz‡Ri cÖ‡Z¨KwU †KvY m~²‡KvY, Zv m~²‡KvYx wÎfzR|


	wP‡Î, ABC wÎfz‡R BAC, ABC, BCA †KvY wZbwU cÖ‡Z¨‡K m~²‡KvY| ABC GKwU m~²‡KvYx wÎfzR|
	mg‡KvYx wÎfzR : †h wÎfz‡Ri GKwU †KvY mg‡KvY, Zv mg‡KvYx wÎfzR|



	wP‡Î, DEF wÎfz‡R DFE mg‡KvY, Aci †KvY `yBwU DEF I EDF cÖ‡Z¨‡K m~²‡KvY| DEF GKwU mg‡KvYx wÎfzR|
	¯’~j‡KvYx wÎfzR : †h wÎfz‡Ri GKwU †KvY ¯’~j‡KvY, Zv ¯’~j‡KvYx wÎfzR|


	wP‡Î GHK wÎfz‡R GKH GKwU ¯’~j‡KvY, Aci †KvY `yBwU GHK I HGK cÖ‡Z¨‡K m~²‡KvY| GHK GKwU ¯’~j‡KvYx wÎfzR|
	wÎfz‡Ri ewnt¯’ I AšÍt¯’ †KvY
	†Kv‡bv wÎfz‡Ri GKwU evû ewa©Z Ki‡j †h †KvY Drcbœ nq Zv wÎfzRwUi GKwU ewnt¯’ †KvY| GB †Kv‡Yi mwbœwnZ †KvYwU Qvov wÎfz‡Ri Aci `yBwU †KvY‡K GB ewnt¯’ †Kv‡Yi wecixZ AšÍt¯’ †KvY e‡j|


wP‡Î, ABC Gi BC evû‡K D ch©šÍ ewa©Z Kiv n‡q‡Q| ACD wÎfzRwUi GKwU ewnt¯’ †KvY| ABC I BAC Gi cÖ‡Z¨K‡K ACD Gi wecixZ AšÍt¯’ †KvY ejv nq|


	evû I †Kv‡Yi me©mgZv :
	`yBwU †iLvs‡ki ˆ`N©¨ mgvb n‡j †iLvsk `yBwU me©mg| wecixZfv‡e, `yBwU †iLvsk me©mg n‡j Zv‡`i ˆ`N©¨ mgvb| `yBwU †Kv‡Yi cwigvc mgvb n‡j †KvY `yBwU me©mg|
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	wecixZfv‡e, `yBwU †KvY me©mg n‡j Zv‡`i cwigvcI mgvb|
	wÎfz‡Ri me©mgZv :
	GKwU wÎfzR‡K Aci GKwU wÎfz‡Ri Dci ¯’vcb Ki‡j hw` wÎfzR `yBwU me©‡Zvfv‡e wg‡j hvq, Z‡e wÎfzR `yBwU me©mg nq| me©mg wÎfz‡Ri Abyiƒc evû I Abyiƒc †KvY¸‡jv mgvb|





m„Rbkxj cÖkœ:
 [iv. †ev. 17]
ABC Gi AB, BC Ges AC evûi ga¨we›`y h_vµ‡g P, Q, R.	
K.	ga¨gvmn wÎfzRwU Gu‡K †`LvI|	2
L.	cÖgvY Ki †h, AB + AC > 2AQ	4
M.	cÖgvY Ki †h, PQ =  AC.	4
 (
Q
B
Q
B
C
P
A
)1 bs cÖ‡kœi mgvavb
  wP‡Î, ABC Gi AB, BC Ges AC evûi ga¨we›`y h_vµ‡g P, Q I R| A, Q; B, R Ges C, P †hvM Kwi| AQ, BR Ges CP h_vµ‡g  ABC Gi wZbwU ga¨gv| 
 (
A
B
Q
C
M
)
 	cÖgvY Ki‡Z n‡e †h, AB + AC > 2AQ.
	A¼b: AQ †K M ch©šÍ ewa©Z Kwi †hb
	AQ = QM nq| C, M †hvM Kwi|  
	


	cÖgvY: 
	
	h_v_©Zv:

	(1) ABQ I CQM G
	BQ = CQ
	AQ = QM	
	Ges AQB = CQM
	 AQB  CQM
	myZivs AB = CM
	
[ Q, BC Gi ga¨we›`y]
[A¼bvbymv‡i]
[wecÖZxc †KvY]

	(2) GLb, ACM G 
	AC + CM > AM	
ev,	AC + AB > AQ + QM
ev,	AB + AC > AQ + AQ
	AB + AC > 2AQ (cÖgvwYZ)
	[†h‡nZz wÎfz‡Ri †h‡Kvb `yB evûi mgwó Z…Zxq evû A‡cÿv e„nËi]


 	MwYZ cvV¨eB‡qi Abykxjbx 6.3 Gi Dccv`¨ 15 Gi Abyiƒc| c„ôv-117


 [wm. †ev. 17]
PQR G PO  QR, PQ = PR = 5 †m.wg. Ges QO = 4 †m.wg.| 
K.	PO Gi ˆ`N©¨ wbY©q K‡iv| 	2
L.	cÖgvY K‡iv †h, QO =  QR. 	4
M.	cÖgvY K‡iv †h, PQ + PR > 2PO. 	4
 (
P
5
 †m.wg.
R
Q
O
5
 †m.wg.
4
)2 bs cÖ‡kœi mgvavb
  †h‡nZz, PO  OQ
	POQ n‡Z PQ2 = PO2 + OQ2 
	ev, PO2 = PQ2 − OQ2 
		= (5)2 − (4)2 
		= 25 − 16  = 9
	 PO = 3 †m.wg.
 (
P
R
Q
O
)	†`Iqv Av‡Q, PQR wÎfz‡R PO  QR Ges PQ = PR
	cÖgvY Ki‡Z n‡e †h QO =  QR



	cÖgvY:    avc
	h_v_©Zv

	(1)	POQ = POR = 1 mg‡KvY
	[†h‡nZz, PO  QR]

	(2)	GLb, mg‡KvYx POQ I PRO Gi g‡a¨
		AwZf‚R PQ = AwZf‚R PR
		PO = PO
	 POQ  PRO
	 QO = OR
	
[†`Iqv Av‡Q]
[mvaviY evû]
[AwZf‚R-evû me©mgZv Dccv`¨]

	(3)	QO + OR = QR
	ev, QO + QO = QR
	ev, 2QO = QR
	 QO =  QR (cÖgvwYZ)
	[A¼bvbymv‡i]
[avc-2 †_‡K]


 	cÖkœ-1(L) Gi mgvav‡bi Abyiƒc|




  [Xv. †ev. 16]
PQR Gi PQ I PR Gi ga¨we›`y h_vµ‡g S I T| 	
K.	DÏxc‡Ki Av‡jv‡K wPÎ AsKb Ki|	2
L.	cÖgvY Ki †h, ST =  QR|	4
M.	cÖgvY Ki †h, PQ + QR > 2QT|	4


3 bs cÖ‡kœi mgvavb
 (
Q
R
P
S
T
)  





	wP‡Î, PQR Gi PQ I PR Gi ga¨we›`y h_vµ‡g S I T. 
 (
Q
R
A
T
S
P
) 






we‡kl wbe©Pb: g‡b Kwi, PQR wÎfz‡R S I T h_vµ‡g PQ I PR evûi ga¨we›`y| cÖgvY Ki‡Z n‡e †h, ST =  QR. 
AsKb: S I T †hvM K‡i ewa©Z Kwi †hb ST = TA nq| R, A †hvM Kwi| 
cÖgvY: avc	h_v_©Zv 
(1) PST I ATR-G 
	PT = TR	[†`Iqv Av‡Q]
	ST = TA 	[A¼bvbymv‡i]
	STP = RTA 	[wecÖZxc †KvY]
 	PST  ATR 	[evû-†KvY-evû Dccv`¨]
 	PST = RAT 	[GKvšÍi †KvY]
	Ges TPS = TRA 
 	SA || QR ev, ST || QR 
(2)	Avevi, SA = QR 
	ev, ST + TA = QR 
	ev, ST + ST = QR 
	ev, 2ST = QR 
 	ST = QR (cÖgvwYZ) 
 (
Q
R
P
E
T
) 




we‡kl wbe©Pb: †`Iqv Av‡Q, PQR Gi PR evûi ga¨we›`y T| Q, T †hvM Kwi|  cÖgvY Ki‡Z n‡e †h, PQ + QR > 2QT.  
AsKb: QT †K E ch©šÍ Ggbfv‡e ewa©Z Kwi †hb TE = QT nq| R, E †hvM Kwi|  
cÖgvY: avc	h_v_©Zv 
(1) 	PQT Ges TER-G 
	PT = TR 	[T, PR Gi ga¨we›`y]
	QT = TE 	 [A¼bvbymv‡i]
	Ges AšÍf©y³ QTP = AšÍf©y³ ETR 	[wecÖZxc †KvY]
	 PQT  TER 	[evû-†KvY-evû Dccv`¨]
	myZivs PQ = RE
(2)	Avevi, QER-G, 	[wÎfz‡Ri †h †KvY `yB evûi mgwó 
	QR + RE > QE	Z…Zxq evû A‡cÿv e„nËi]
	ev, QR + PQ > QT + TE 	[avc (1) †_‡K]
	ev, PQ + QR > QT + QT 	[A¼bvbymv‡i]
	 PQ + QR > 2QT (cÖgvwYZ)
 (
A
D
E
B
C
) [iv. †ev. 16]
	





wP‡Î, ABC Gi AB Ges AC Gi ga¨we›`y h_vµ‡g D Ges E|
K.	37 †Kv‡Yi c~iK †KvY KZ? 	2
L.	DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, DE || BC Ges 2DE = BC| 	4
M.	cÖgvY Ki †h, AB + BC > 2BE|	4
4 bs cÖ‡kœi mgvavb
  Avgiv Rvwb,
	`ywU †Kv‡Yi mgwó 90 n‡j GKwU †KvY‡K Aci †Kv‡Yi c~iK †KvY e‡j|
	 37 †Kv‡Yi c~iK †KvY = 90 − 37 = 53 (Ans.)
	MwYZ cvV¨ eB‡qi Abykxjbx-6.3 Gi Dccv`¨ 15 bs `ªóe¨| c„ôv-117
	m„Rbkxj cÖkœ 1(L) Gi mgvav‡bi Abyiƒc|
 [w`. †ev. 16; h. †ev. 15]
ABC Gi B I C Gi mgwØLÐKØq O we›`y‡Z wgwjZ n‡q‡Q|
K.	Dc‡ii Z‡_¨i Av‡jv‡K wPÎwU AvuK|	2
L.	cÖgvY Ki †h, BOC = 90 +  A.	4
M.	hw` AB †K E ch©šÍ Ges AC †K F ch©šÍ ewa©Z Kiv nq Ges EBC I FCB †Kv‡Yi mgwØLÐK O we›`y‡Z wgwjZ nq Z‡e cÖgvY Ki †h, BOC = 90   A.	4
5 bs cÖ‡kœi mgvavb
 (
A
B
C
O
)  



g‡b Kwi, ABC GKwU wÎfzR| B I C Gi mgwØLÐKØq ci¯úi O we›`y‡Z wgwjZ n‡q‡Q|
 (
A
O
C
B
) 





†`Iqv Av‡Q, wÎfzR ABC Gi B Ges C Gi mgwØLÐKØq O we›`y‡Z wgwjZ n‡q‡Q| A_©vr, BO Ges CO h_vµ‡g ABC Ges ACB Gi mgwØLÐK| cÖgvY Ki‡Z n‡e †h, BOC = 90° + A.
cÖgvY: 	avc 	h_v_©Zv
(1) ABC-G
A + B + C = 180°	[ wÎfz‡Ri wZb †Kv‡Yi mgwó 180° ]
ev,  A +  B +  C = 90°  [Dfq cÿ‡K 2 Øviv fvM K‡i cvB]
  B +  C = 90° –  A ... ... ... ... (i)
(2) BOC-G
BOC + OBC + OCB = 180°
ev, BOC +  B +  C = 180°   [ BO Ges CO †iLv h_vµ‡g
B I C-Gi mgwØLÐK]
ev, BOC + 90° –  A = 180°		[(i) bs n‡Z]
ev, BOC = 180° – 90° +  A
 BOC = 90° +  A  (cÖgvwYZ)
 (
A
C
B
F
E
O
) we‡kl wbe©Pb: ABC-Gi AB evû‡K E ch©šÍ Ges AC evû‡K F ch©šÍ ewa©Z Kivq B Ges C we›`y‡Z `yBwU ewnt¯’‡KvY h_vµ‡g EBC Ges FCB Drcbœ n‡q‡Q| GLb, EBC Gi mgwØLÐK BO Ges FCB Gi mgwØLÐK CO ci¯úi O we›`y‡Z wgwjZ n‡q‡Q|
cÖgvY Ki‡Z n‡e †h, BOC = 90° –  A.
cÖgvY: 	          avc 	h_v_©Zv
(1) ABC-G
A + B + C = 180°   [wÎfz‡Ri wZb †Kv‡Yi mgwó 2 mg‡KvY]
ev,  A +  B +  C = 90 ... ... ... (i)
(2) Avevi, BOC-G
BOC + OBC + OCB = 180° 
ev, BOC +  EBC +  FCB = 180° [ BO Ges CO h_vµ‡g EBC
I FCB Gi mgwØLÐK]
ev, BOC +  (180 – B) +  (180 – C) = 180    
[CBE, B-Gi Ges BCF,C-Gi m¤ú~iK †KvY]
ev, BOC + 90 –   B + 90 –   C = 180
ev, BOC = 180° – 90 – 90 + (B + C + A) – A [(i) bs n‡Z]
 BOC = 90 – A  (cÖgvwYZ)
 [wm. †ev. 16]
ABC GKwU wÎfzR| E Ges F h_vµ‡g AB I AC evûi ga¨we›`y|
K.	wÎfz‡Ri †ÿÎdj wbY©‡qi `yBwU m~Î wjL|	2
L.	DÏxcK Abymv‡i cÖgvY Ki †h, EF||BC Ges EF =  BC|	4
M.	hw` ABC Gi AB = GK mg‡KvY nq, Z‡e cÖgvY Ki †h, BF =  AC.	4
6 bs cÖ‡kœi mgvavb
  wÎfz‡Ri †ÿÎdj wbY©‡qi `yBwU m~Î wbæiƒc: 
	wÎfz‡Ri f‚wg I D”PZv Rvbv _vK‡j,   f‚wg  D”PZv 
	wÎfz‡Ri wZb evûi ˆ`N©¨ Rvbv _vK‡j, 
	 †hLv‡b, a, b, c wÎfz‡Ri evûÎq Ges s = 
 	MwYZ cvV¨eB‡qi Abykxjbx 6.3 Gi Dccv`¨ 15 Gi Abyiƒc| c„ôv-117
 (
A
F
C
B
E
) we‡kl wbe©Pb: g‡b Kwi, ABC-G B = GK mg‡KvY Zvn‡j F AwZfzR AC-Gi ga¨we›`y| B, F †hvM Kwi| cÖgvY Ki‡Z n‡e †h, BF = AC.
A¼b: E, F †hvM Kwi|




cÖgvY: 	avc 	h_v_©Zv
(1) ABC -Gi E Ges F h_vµ‡g     [A¼b Ges Kíbvbymv‡i]
AB Ges AC -Gi ga¨we›`y|         
  EF || BC.         [wÎfz‡Ri †h‡Kv‡bv `yB evûi ga¨we›`yi
ms‡hvRK †iLvsk Z…Zxq evûi mgvšÍivj]
 AEF = Abyiƒc EBC = GK mg‡KvY              [Kíbv]
(2) GLb, AEF Ges  BEF -Gi g‡a¨ 
	AE = BE                                        [E, AB-Gi ga¨we›`y]
	EF = EF		[mvaviY evû]
Ges AšÍf‚©³ AEF = AšÍf~©³ BEF     [ cÖ‡Z¨‡K mg‡KvY]
 AEF  BEF
 AF = BF 
(3) wKš‘  AF = AC.  [F, AC Gi ga¨we›`y]
 BF = AC. [avc-2 †_‡K] (cÖgvwYZ)
 [h. †ev. 16]
PQR Gi PQ I PR Gi ga¨we›`y h_vµ‡g M, N Ges PQ > PR.
	
K.	Z_¨wUi wPwýZ wPÎ AvuK| 	2
L.	cÖgvY Ki †h, MN || QR Ges MN =  QR. 	4
M.	P Gi mgwØLÛK QR †K D we›`y‡Z †Q` Ki‡j cÖgvY Ki †h, PDQ ¯’~j‡KvY| 	4
7 bs cÖ‡kœi mgvavb
 (
Q
R
M
N
P
) 






wP‡Î, PQR GKwU wÎfzR| Bnvi PQ I PR evûi ga¨we›`y h_vµ‡g M I N Ges PQ > PR.
 	MwYZ cvV¨eB‡qi Abykxjbx 6.3 Gi Dccv`¨ 15 Gi Abyiƒc| c„ôv-117
 (
Q
D
R
P
) 





†`Iqv Av‡Q, PQR-G PQ > PR Ges P Gi mgwØLÛK QR †K D we›`y‡Z †Q` K‡i| cÖgvY Ki‡Z n‡e †h, PDQ ¯’~j‡KvY|
cÖgvY: avc	h_v_©Zv
(1)	PQR-G PQ > PR
	 R > Q	[wÎfz‡Ri e„nËi evûi wecixZ †KvY ÿz`ªZi
		evûi wecixZ †KvY A‡cÿv e„nËi|]
	ev, R +  P > Q +  P	[Dfqc‡ÿ  P †hvM K‡i]
(2)	Avevi, PRD-G
	ewn:¯’ PDQ = AšÍ:¯’ wecixZ (R +  P)
(3)	Ges PQD-G
	ewn:¯’ PDR = AšÍ:¯’ wecixZ (Q +  P)
	 PDQ > PDR [ R +  P > Q +  P]
	†h‡nZz †KvY `yBwU mwbœwnZ †KvY Ges Amgvb,
	 90 < PDQ < 180
	 PDQ ¯’~j‡KvY| (cÖgvwYZ)
 [Xv. †ev. 15]
DEF-G E I F Gi mgwØLÛKØq ci¯úi O we›`y‡Z †Q` K‡i‡Q|	
K.	DÏxc‡Ki Av‡jv‡K wPÎwU AuvK|	2
L.	†`LvI †h, DE + DF > OE + OF.	4
M.	cÖgvY Ki †h, EOF = 90 +  D.	4
8 bs cÖ‡kœi mgvavb
  DÏxc‡Ki Av‡jv‡K wPÎwU wbæiƒc:
 (
D
E
F
O
)


 

 	we‡kl wbe©Pb: cÖ`Ë Z_¨ Abyhvqx DEF wÎfzR| E I F Gi mgwØLÛKØq h_vµ‡g EO I FO ci¯úi‡K O we›`y‡Z †Q` K‡i|
	†`Lv‡Z n‡e †h, DE + DF > OE + OF 
 (
D
E
F
O
S
)





A¼b: FO †K ewa©Z Kwi †hb Zv DE †K S we›`y‡Z †Q` K‡i| 
cÖgvY: 		avc 	h_v_©Zv
(1) DFS-G DF + DS > SF	[wÎfz‡Ri †h‡Kv‡bv `yB
ev, DF + DS > OF +OS ....... (i)	evûi mgwó Z…Zxq evû 
				A‡cÿv e„nËi]
(2) Avevi EOS-G
OS + ES > OE .............. (ii)
(3) (i) I (ii) bs †hvM K‡i cvB,
DF + DS + OS + ES > OF + OS + OE
ev, DF + DE + OS > OF + OS + OE  [ DS + ES = DE]
 DF + DE > OE + OF   [Dfq cÿ n‡Z OS ev` w`‡q] (†`Lv‡bv n‡jv) 
 	m„Rbkxj cÖkœ 5(L) Gi mgvav‡bi Abyiƒc|
 (
A
C
B
) 	





	†`Iqv Av‡Q, ACB > ABC 	
K.	ABC wÎfz‡R cx_v‡Mviv‡mi Dccv`¨ cÖ‡qvM Kiv hv‡e wK? †Kb bq?	2
L.	cÖgvY Ki †h, AB > AC	4
M.	hw` BC Gi ga¨we›`y D nq Z‡e cÖgvY Ki †h, AB + AC > 2AD	4
9 bs cÖ‡kœi mgvavb
	ABC wÎfz‡R cx_v‡Mviv‡mi Dccv`¨ cÖ‡qvM Kiv hv‡e bv| KviY ABC wÎfz‡R †Kv‡bv †KvY mg‡KvY wKbv Zv wbw`©ó bq|
	MwYZ cvV¨eB‡qi Abykxjbx-6.3 Gi Dccv`¨-13 Abyiƒc| c„ôv-116
 (
A
B
C
E
D
) 





†`Iqv Av‡Q, ABC-Gi BC evûi ga¨we›`y 
D. A, D †hvM Kwi| cÖgvY Ki‡Z n‡e †h, AB + AC  2AD.
A¼b: AD †K E ch©šÍ Ggbfv‡e ewa©Z Kwi †hb, DE = AD nq| 
E, C †hvM Kwi| 
cÖgvY: 	avc 	h_v_©Zv
(1) ABD Ges ECD-G
BD = CD                          [ D, BC Gi ga¨we›`y †`Iqv Av‡Q ]
AD = DE	[ A¼b Abymv‡i ]
Ges AšÍfz©³ ADB = AšÍfz©³ EDC      [wecÖZxc †KvY mgvb ]
  ABD  ECD                 [ `yBwU evû Ges Zv‡`i AšÍfz©³ 
†KvY mgvb ]
myZivs AB = CE ... ... ... (i)
(2) GLb,  AEC-G,
AC + CE  AE                     [ wÎfz‡Ri †h‡Kv‡bv `yB evûi mgwó 
Z…Zxq evû A‡cÿv e„nËi ]
ev, AC + AB  AD + DE                 [ (i) bs †_‡K AB = CE ]
ev, AB + AC  AD + AD             [ A¼bvbymv‡i, DE = AD ]
 AB + AC  2AD.   (cÖgvwYZ)

 ABC G B = GK mg‡KvY Ges AC Gi ga¨we›`y D| 
C = 2A. 	
K.	A Gi gvb wbY©q Ki|   	2
L.	†`LvI †h, BD =  AC.	4
M.	cÖgvY Ki †h, AC = 2BC.	4
10 bs cÖ‡kœi mgvavb
	Avgiv Rvwb, wÎfz‡Ri wZb †Kv‡Yi mgwó 2 mg‡KvY A_ev 180|
	GLb, ABC mg‡KvYx wÎfzR G,
	A + B + C = 180
	ev, A + 90 + 2A = 180 [ C = 2A]
	ev, 3A = 180  90
	 A =  = 30 (Ans.)
 (
A
D
C
B
E
)	
 



we‡kl wbe©Pb: g‡b Kwi, ABC-G B = GK mg‡KvY Ges D, AwZfzR AC-Gi ga¨we›`y| B, D †hvM Kwi| cÖgvY Ki‡Z n‡e †h, BD = AC.
A¼b: AB -Gi ga¨we›`y E wbB 
Ges D, E †hvM Kwi|
cÖgvY: 	avc 	h_v_©Zv
(1) ABC -Gi E Ges D h_vµ‡g     [A¼b Ges Kíbvbymv‡i]
AB Ges AC -Gi ga¨we›`y|         
  DE || BC.                [ wÎfz‡Ri †h‡Kv‡bv `yB evûi ga¨we›`yi
 ms‡hvRK †iLvsk Z…Zxq evûi mgvšÍivj ]
 AED = Abyiƒc EBC = GK mg‡KvY              [Kíbv]
(2) GLb, AED Ges  BED -Gi g‡a¨ 
	AE = BE,                                           [E, AB-Gi ga¨we›`y ]
	DE = DE		[mvaviY evû]
Ges AšÍf‚©³ AED = AšÍf~©³ BED     [ cÖ‡Z¨‡K mg‡KvY]
 AED  BED
 AD = BD
(3) wKš‘  AD = AC.
 BD = AC. (†`Lv‡bv n‡jv)
 (
60
A
B
C
)	†`Iqv Av‡Q,
	B = 90
	A = 30   [(K) n‡Z]
	GLb, C = 2A = 2  30 = 60 
	 ABC G, cosC = 
	ev, cos 60 = 
	ev,  = 
	 AC = 2BC. (cÖgvwYZ)

 PQR Gi PQ Ges PR evûi ga¨we›`y h_vµ‡g D Ges E| Q Ges R Gi mgwØLÛKØq ci¯úi O we›`y‡Z wgwjZ n‡q‡Q|  
K.	GKwU wÎfzR MVb Kivi Rb¨ †h †Kv‡bv `yBwU kZ© wjL|	2
L.	cÖgvY Ki †h, QOR = 90 + P.	4
M.	cÖgvY Ki †h, DE || QR Ges DE = QR.	4
11 bs cÖ‡kœi mgvavb
	wÎfzR MVb Kivi `ywU kZ© :
	1. `yBwU evû I Zv‡`i AšÍfz©³ †KvY|
	2. `yBwU †KvY I Zv‡`i msjMœ evû
	
 (
P
O
R
Q
)






†`Iqv Av‡Q, wÎfzR PQR Gi Q Ges R Gi mgwØLÐKØq O we›`y‡Z wgwjZ n‡q‡Q| A_©vr, QO Ges RO h_vµ‡g PQR Ges PRQ Gi mgwØLÐK| cÖgvY Ki‡Z n‡e †h, QOR = 90° + P.
cÖgvY: 	avc 	h_v_©Zv
(1) PQR-G
P + Q + R = 180°	[ wÎfz‡Ri wZb †Kv‡Yi mgwó 180° ]
ev,  P +  Q +  R = 90°	[Dfq cÿ‡K 2 Øviv fvM K‡i cvB]
  Q +  R = 90° –  P ... ... ... ... (i)
(2) QOR-G
QOR + OQR + ORQ = 180°
ev, QOR +  Q +  R = 180°    [ QO Ges RO †iLv
 h_vµ‡g Q I R-Gi mgwØLÐK]
ev, QOR + 90° –  P = 180°	[(i) bs n‡Z]
ev, QOR = 180° – 90° +  P
 QOR = 90° +  P  (cÖgvwYZ)
	cvV¨eB‡qi Abykxjbx 6.3 Gi Dccv`¨-15 Gi Abyiƒc| c„ôv-117

 GKwU mg‡KvYx wÎfzR ABC-G, A = 1 mg‡KvY Ges D, BC Gi ga¨we›`y|	
K.	Dc‡ii Z‡_¨i mvnv‡h¨ wÎfzRwU A¼b Ki| 	2
L.	cÖgvY Ki †h, AB + BC > AC|	4
M.	cÖgvY Ki †h, BC = 2AD|	4
12 bs cÖ‡kœi mgvavb
 (
B
C
D
A
)



cÖ`Ë Z_¨ Abyhvqx ABC-B wb‡Y©q wÎfzR| 
 (
A
C
B
E
)	we‡kl wbe©Pb: g‡b Kwi, ABC GKwU mg‡KvYx wÎfzR| cÖgvY Ki‡Z n‡e †h, AB + BC > AC.
	A¼b: AB †K E ch©šÍ ewa©Z Kwi, †hb BE = BC nq| C, E †hvM Kwi|
	cÖgvY:
	avc
	h_v_©Zv

	(1) BEC-G BE = BC
 BCE = BEC
 BCE = AEC
	[A¼b Abymv‡i]

	(2) ACE > BCE
 ACE > AEC
	[KviY BCE, ACE Gi GKwU Ask]

	(3) ACE-G ACE > AEC
 AE > AC
	[e„nËi †Kv‡Yi wecixZ evû e„nËi]

	(4) wKš‘ AE = AB + BE = AB + BC
 AB + BC > AC. (cÖgvwYZ)
	[†h‡nZz BC = BE]


 (
B
C
D
A
E
) we‡kl wbe©Pb: g‡b Kwi, ABC-Gi A =  GK mg‡KvY Ges D, BC Gi ga¨we›`y|  A, D †hvM Kwi| cÖgvY Ki‡Z n‡e †h, BC = 2AD.

A¼b: AB Gi ga¨we›`y E wbB| D, E †hvM Kwi|
cÖgvY: 	avc 		h_v_©Zv
(1) ABC-G E Ges D h_vµ‡g	AB I BC Gi ga¨we›`y|
DE || AC   	 [ wÎfz‡Ri †h‡Kv‡bv `yB evûi ga¨we›`yi 
ms‡hvRK †iLvsk Z…Zxq evûi mgvšÍivj|]
 BAC = Abyiƒc BED = GK mg‡KvY|
(2) GLb, AED I BED-Gi g‡a¨
AE = BE  	 [  E, AB Gi ga¨we›`y]
Ges AED = AšÍfz©³ BED   	 [  cÖ‡Z¨‡K mg‡KvY]
Ges DE = DE 	 [mvaviY evû]
 AED  BED
 AD = BD
(3) wKš‘, BD = BC
 AD = BC
 BC = 2AD. (cÖgvwYZ)

 ABC wÎfz‡Ri AB I AC evûi ga¨we›`y h_vµ‡g D Ges E| ABC I ACB Gi ewntwØLÐKØq ci¯úi O we›`y‡Z †Q` K‡i|  
K.	cÖ`Ë Z_¨ Abyhvqx wPÎwU AuvK|	2
L.	cÖgvY Ki †h, 6 DE = 3BC	4
M.	cÖgvY Ki †h, 2BOC + BAC = 180	4
 (
B
C
O
D
E
A
)13 bs cÖ‡kœi mgvavb
	




 (
B
C
D
E
A
F
)

	D I E †hvM K‡i ewa©Z Kwi †hb EF = DE nq| C, F †hvM Kwi|

cÖgvYt avc	h_v_©Zv
(1)	ADE I CEF Gi g‡a¨
	AE = EC	[†`Iqv Av‡Q]
	DE = EF	[A¼bvbymv‡i]
	AED = CEF	[wecÖZxc †KvY]
	 ADE  CEF	[evû-†KvY-evû Dccv`¨]
	 ADE = EFC Ges DAE = ECF. [GKvšÍi †KvY]
	 DF || BC
(2)	Avevi, DF = BC ev DE + EF = BC
	ev, DE + DE = BC
	ev, 2DE = BC
	ev, 3  2DE = 3  BC
	 6DE = 3BC (cÖgvwYZ)



 (
B
C
O
D
E
A
F
G
)	





	Avgiv Rvwb, wÎfz‡Ri ewnt¯’ †KvY, AšÍt¯’ wecixZ †KvYØ‡qi mgwói mgvb|
	 ewnt¯’ CBF = BAC + ACB
	ev,  CBF =  (BAC + ACB)
	ev, CBO =  (BAC + ACB) [†h‡nZz BO †iLv B Gi ewntwØLÐK]
	 CBO =  (BAC + ACB) ... ... ... (i)
	GKBfv‡e,
	BCO =  (BAC + ABC) ... ... ... (ii)
	(i) I (ii) bs mgxKiY †hvM K‡i,
	CBO + BCO =  (BAC + ACB) +  (BAC + ABC)
	ev, 180  BOC =  (BAC + ACB + ABC + BAC)
	ev, 180  BOC =  (180 + BAC)
	[†h‡nZz ACB + ABC + BAC = 180]
	ev, 360  2BOC = 180 + BAC
	ev, 360  180 = 2BOC + BAC
	 2BOC + BAC = 180 (cÖgvwYZ)

 ABC G AB = AC Ges BA evû‡K D ch©šÍ ewa©Z Kiv nj †hb BA = AD nq| C, D †hvM Kiv nj|  
K.	DÏxc‡Ki Av‡jv‡K ABC Gi Avbymv½xK Z‡_¨i GKwU wPÎ AuvK|	2
L.	cÖgvY Ki †h, BCD = 90	4
M.	cÖgvY Ki †h, BC + CD > 2AC	4
14 bs cÖ‡kœi mgvavb
 (
B
D
C
A
)	





 (
B
C
D
A
)
	




†`Iqv Av‡Q, CBA G CA = BA| BA †K D ch©šÍ ewa©Z Kiv n‡jv †hb AD = BA nq| cÖgvY Ki‡Z n‡e †h, BCD = 90|
cÖgvY: avc	h_v_©Zv
(1) CBA G CA = BA	[†`Iqv Av‡Q]
 CBA = BCA	[mgvb mgvb evûi wecixZ
Avevi, CAD G	†KvYØq mgvb]
	CA = DA 	[ CA = BA, BA = DA]
 CDA = ACD
ev, BCA + ACD = CBA + CDA
 BCD = CBD + CDB
(2) GLb, CBD G 
BCD + CBD + CDB = 180 [wÎfz‡Ri wZb †Kv‡Yi
ev,	BCD + BCD = 180	         mgwó `yB mg‡KvY]
ev,	2BCD = 180
 BCD = 90 (cÖgvwYZ)

 (
B
C
D
A
)	




†`Iqv Av‡Q, ABC G AB = AC| BA †K D ch©šÍ ewa©Z Kiv n‡jv †hb BA = DA nq| C, D †hvM Kiv n‡j cÖgvY Ki‡Z n‡e †h, 
BC + CD > 2AC
cÖgvY: avc	h_v_©Zv
 (
[
wÎfz‡Ri †h‡Kv‡bv `yB evûi mgwó Z…Zxq evû A‡c¶v e„nËi]
)(1)	CBD G
	CB + CD > BD 
ev,	CB + CD > BA + AD
ev,	CB + CD > BA + BA   [ BA = DA]
ev,	CB + CD > 2BA
ev, 	CB + CD > 2CA    [ BA = CA]
	BC + CD > 2AC (cÖgvwYZ)

 ABC Gi B I C Gi mgwØLÐKØq O we›`y‡Z wgwjZ nq Ges BC evûi ga¨we›`y D	
K.	Dc‡iv³ Z_¨ Abymv‡i wPÎ A¼b Ki|  	2
L.	cÖgvY Ki †h, BOC = 90 +  BAC	4
M.	cÖgvY Ki †h, AB + AC > 2AD	4
15 bs cÖ‡kœi mgvavb
 (
A
B
C
O
D
)	



	m„Rbkxj cÖkœ 5(L) bs mgvavb `ªóe¨|	
 	m„Rbkxj cÖkœ 9(M) bs mgvavb `ªóe¨|

 ABC Gi AB I AC evû‡K ewa©Z Ki‡j B I C we›`y‡Z †h ewnt‡Kv‡Y `yBwU Drcbœ nq Zv‡`i mgwØLÐK `yBwU O we›`y‡Z †Q` K‡i| 
K.	mgevû I mgwØevû wÎfz‡Ri †ÿÎd‡ji m~Î Pj‡Ki cwiPqmn †jL|	2
L.	cÖgvY Ki †h, BOC = 90   A	4
M.	cÖ`Ë wÎfz‡R A = 1 mg‡KvY, BC evûi ga¨we›`y D n‡j cÖgvY Ki †h, AB + AC > 2AD	4
16 bs cÖ‡kœi mgvavb
	mgevû wÎfz‡Ri †ÿÎdj =  x2 eM© GKK
	†hLv‡b x = mgevû wÎfz‡Ri cÖ‡Z¨K evûi ˆ`N©¨
	Ges mgwØevû wÎfz‡Ri †ÿÎdj =   eM© GKK
	†hLv‡b, a = mgvb mgvb evûi ˆ`N©¨
		b = Amgvb evûi ˆ`N©¨ 
 	m„Rbkxj cÖkœ 5(M) bs mgvavb `ªóe¨| 
 	m„Rbkxj cÖkœ 9(M) bs mgvavb `ªóe¨|
 DEF G E I F Gi mgwØLÐKØq ci¯úi O we›`y‡Z †Q` K‡i‡Q| 	
K.	DÏxc‡Ki Av‡jv‡K wPÎwU AuvK|  	2
L.	†`LvI †h, DE + DF > OE + OF	4
M.	cÖgvY Ki †h, EOF = 90 +  D	4
17 bs cÖ‡kœi mgvavb
	m„Rbkxj 8 bs cÖ‡kœi mgvavb `ªóe¨|

 PQR Gi PQ I PR Gi ga¨we›`y h_vµ‡g S I T|
	
K.	DÏxc‡Ki Av‡jv‡K wPÎ A¼b Ki| 	2
L.	cÖgvY Ki †h, ST =  QR.	4
M.	cÖgvY Ki †h, PQ  + QR > 2QT.	4
18 bs cÖ‡kœi mgvavb
	m„Rbkxj 3 bs cÖ‡kœi mgvavb `ªóe¨|

 GKwU mg‡KvYx wÎfz‡Ri P = 1 mg‡KvY Ges O, QR Gi ga¨we›`y|	 
K.	R¨vwgwZK Dccv‡`¨i cÖgv‡Yi avc¸‡jv wjL?	2
L.	cÖgvY Ki †h, PO <  (PQ + PR).	4
M.	†`LvI †h, QR = 2PO.	4
19 bs cÖ‡kœi mgvavb
	R¨vwgwZK Dccv`¨ cÖgv‡Y mvaviYZ wb‡æv³ avc¸‡jv _v‡K
	1. mvaviY wbe©Pb
	2. wPÎ I we‡kl wbe©Pb
	3. cÖ‡qvRbxq A¼‡bi eY©bv Ges
	4. cÖgv‡Yi †hŠw³K avc¸‡jv eY©bv|
 (
R
E
P
Q
O
)	




we‡kl wbe©Pb: †`Iqv Av‡Q, PQR-Gi O, QR evûi ga¨we›`y|
P, O †hvM Kwi| cÖgvY Ki‡Z n‡e †h, PO <  (PQ + PR)
A¼b: PO †K E ch©šÍ Ggbfv‡e ewa©Z Kwi †hb, OE = PO nq| E, R †hvM Kwi| 
cÖgvY: 	avc 	h_v_©Zv
(1) PQO Ges ERO-G
QO = RO                          [ O, QR Gi ga¨we›`y †`Iqv Av‡Q ]
PO = OE	[ A¼b Abymv‡i ]
Ges AšÍfz©³ POQ = AšÍfz©³ EOR      [wecÖZxc †KvY mgvb ]
  PQO  ERO                 [ `yBwU evû Ges Zv‡`i AšÍfz©³ 
†KvY mgvb ]
myZivs PQ = RE ... ... ... (i)
(2) GLb,  PER-G,
PR + RE  PE                     [ wÎfz‡Ri †h‡Kv‡bv `yB evûi mgwó 
Z…Zxq evû A‡cÿv e„nËi ]
ev, PR + PQ  PO + OE                 [ (i) bs †_‡K PQ = RE ]
ev, PQ + PR  PO + PO             [ A¼bvbymv‡i, OE = PO ]
 PQ + PR  2PO.
 PO <  (PQ + PR)   (cÖgvwYZ)
	 (
R
O
Q
P
E
) 




we‡kl wbe©Pb: g‡b Kwi, QPR-G P = GK mg‡KvY Ges O, AwZfzR QR-Gi ga¨we›`y| P, O †hvM Kwi| cÖgvY Ki‡Z n‡e †h, QR = 2PO.
A¼b: RP -Gi ga¨we›`y E wbB 
Ges O, E †hvM Kwi|
cÖgvY: 	avc 	h_v_©Zv
(1) QPR -Gi E Ges O h_vµ‡g     [A¼b Ges Kíbvbymv‡i]
RP Ges QR -Gi ga¨we›`y|         
  OE || PQ.                [ wÎfz‡Ri †h‡Kv‡bv `yB evûi ga¨we›`yi
 ms‡hvRK †iLvsk Z…Zxq evûi mgvšÍivj ]
 REO = Abyiƒc EPQ = GK mg‡KvY              [Kíbv]
(2) GLb, REO Ges  PEO -Gi g‡a¨ 
	RE = PE,                                           [E, QP-Gi ga¨we›`y ]
	OE = OE		[mvaviY evû]
Ges AšÍf‚©³ REO = AšÍf~©³ PEO     [ cÖ‡Z¨‡K mg‡KvY]
 REO  PEO
 RO = PO
(3) wKš‘ RO = QR.
 PO = QR.
 QR = 2PO (†`Lv‡bv n‡jv)

 ABC G D, BC Gi ga¨we›`y|  
K.	54 †Kv‡Yi m¤ú~iK †KvY KZ? 	2
L.	DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, AB + AC > 2AD.	4
M.	B I C Gi mgwØLÐK ci¯úi 'O' we›`y‡Z wgwjZ n‡j cÖgvY Ki †h, 2BOC = 180 + A	4
20 bs cÖ‡kœi mgvavb
	54 †Kv‡Yi m¤ú~iK †KvY = 180  54 = 126 (Ans.)
	m„Rbkxj cÖkœ 9(M) bs mgvavb `ªóe¨|
	m„Rbkxj cÖkœ 5(L) Gi mgvavb Gi Abyiƒc|
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