Øv`k Aa¨vq
mgZjxq †f±i
¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb

cÖkœ-1  


	PQR-Gi PQ I PR evûi ga¨we›`y h_vµ‡g D I E.
	[image: ]
	K.	 †K  †f±‡ii gva¨‡g cÖKvk Ki|	2
L.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, DE || QR Ges DE =  QR.	4
M.	DERQ UªvwcwRqv‡gi KY©Ø‡qi ga¨we›`y h_vµ‡g F I G n‡j, †f±‡ii mvnv‡h¨ cÖgvY Ki †h, 
	FG || DE || QR Ges FG =  (QR  DE).	4


  1bs cª‡kœi mgvavb  
K.	


	PDE–G  +  =   [wÎfzRwewa]
	=  [†h‡nZz, E, PR Gi ga¨we›`y]
	  +  =   (Ans.)
L.	g‡b Kwi, PQR wÎfz‡Ri PQ I PR evûi ga¨we›`y h_vµ‡g D I E|
	D, E †hvM Kiv n‡jv †`Lv‡Z n‡e †h, DE | | QR Ges DE = QR


	cÖgvY : D I E h_vµ‡g PQ I PR Gi ga¨we›`y|
	  =  =  Ges  =  = 
	PQR–G wÎfzRwewa Abymv‡i cvB,
	 +  = 
	  =  –  ............. (i)
	Ges PDE G wÎfzRwewa Abymv‡i cvB,  +  = 
	  =  – 
		=  – 	[  =  Ges  =  ]
		=  ( ) =   [ (i) n‡Z]
	  = 
	 DE =  QR Ges  I  Gi aviK †iLv GKB A_ev mgvšÍivj|
	wKš‘ DE Ges QR wfbœ wfbœ †iLv nIqvq DE || QR n‡e|
	 DE || QR Ges DE =  QR (cÖgvwYZ)
M.	


	g‡b Kwi, DERQ UªvwcwRqv‡gi DE || QR Ges QE I DR KY©Ø‡qi ga¨we›`y h_vµ‡g F I G| F I G †hvM Kwi|
	cÖgvY Ki‡Z n‡e †h, FG || DE || QR Ges FG =  (QR – DE).
	cÖgvY : g‡b Kwi, †Kv‡bv †f±i ga¨we›`yi mv‡c‡ÿ D, E, Q I R Gi Ae¯’vb †f±i h_vµ‡g d, e, q I r
	 = e – d
	 = r – q
	 F we›`yi Ae¯’vb †f±i =  (e + q) [ F, QE Gi ga¨we›`y]
	Ges G we›`yi Ae¯’vb †f±i =  (r + d) [ G, DR Gi ga¨we›`y]
	  =  (r + d) –  (e + q) =  (r + d – e – q)
		=   {(r  q) – (e  d)}   = ( – )
	DE || QR nIqvq ( – ) †f±iwU  I  †f±‡ii mgvšÍivj n‡e| Zvn‡j  †f±iwU  I  †f±iØ‡qi mgvšÍivj n‡e|
	Avevi,  = ( – )
	  =  |( – )| =  |( – )
	 FG =  (QR – DE)
	A_©vr FG || DE || QR Ges FG =  (QR – DE) (cÖgvwYZ)
cÖkœ-2  


	PQR, Gi PQ Ges PR Gi ga¨we›`y h_vµ‡g S Ges T.
	[image: ]
	K.	 +  †K  Gi gva¨‡g cÖKvk Ki|	2
L.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, ST || QR Ges ST =  QR.	4
M.	SQRT Gi KY©Ø‡qi ga¨we›`y h_vµ‡g M I N n‡j †f±‡ii mvnv‡h¨ cÖgvY Ki †h, MN || ST || QR Ges MN =  (QR  ST).	4


  2bs cª‡kœi mgvavb  
K.	


	PST G wÎfzR wewa cÖ‡qvM K‡i cvB,
	 +  =  ................. (i)
	Avevi, PR evûi ga¨we›`y T
	  =   .............. (ii)
	(i) I (ii) n‡Z cvB,
	 +  =  
L.	m„Rbkxj 1(L)bs mgvav‡bi Abyiƒc|
M.	m„Rbkxj 1(M)bs mgvav‡bi Abyiƒc|
cÖkœ-3  	


	wP‡Î, ABC G AB evûi ga¨we›`y w`‡q Aw¼Z PQ †iLvsk BC Gi mgvšÍivj|
	[image: ]
	K.	APQ wÎfz‡Ri †ÿ‡Î †f±i we‡qv‡Mi wÎfzRwewa eY©bv Ki|	2
L.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, Q, AC Gi ga¨we›`y|	4
M.	PBCQ UªvwcwRqv‡gi PB I QC evûi ga¨we›`y h_vµ‡g R I S n‡j cÖgvY Ki †h,  =  |	4


  3bs cª‡kœi mgvavb  
K.	


	APQ-G  I  Gi Avw`we›`y GKB Ges  Ges  Gi AšÍwe›`y h_vµ‡g P I Q| P I Q †hvM Ki‡j †f±i we‡qv‡Mi wÎfzRwewa Abymv‡i,
	   = 
L.	†`Iqv Av‡Q, ABC wÎfz‡Ri AB evûi ga¨we›`y w`‡q Aw¼Z BC Gi mgvšÍivj PQ, AC †K Q we›`y‡Z †Q` K‡i|
	cÖgvY Ki‡Z n‡e Q, AC Gi ga¨we›`y|
	cÖgvY : Q hw`  Gi ga¨we›`y bv nq, Z‡e awi, E,  Gi ga¨we›`y|
	Zvn‡j  =   [ P,  Gi ga¨we›`y]
	  =  +  =   +  [ =  ]
		=    	=      [ E,  Gi ga¨we›`y n‡j]
		= (  ) =   [   = ]
	  =  
	A_©vr, PE || BC wKš‘ PQ || BC (DÏxcK Abymv‡i)
	Zvn‡j  I  †iLvØq Df‡q P we›`y w`‡q hvq Ges  Gi mgvšÍivj|
	AZGe,  I  Aek¨B mgvcvwZZ n‡e,
	ZvB E I Q GKB we›`y n‡e|
	A_©vr Q, AC Gi ga¨we›`y (cÖgvwYZ)
M.	


	PBCQ UªvwcwRqv‡g R I S h_vµ‡g PB I QS Gi ga¨we›`y|
	cÖgvY Ki‡Z n‡e  =  ( + )
	cÖgvY : g‡b Kwi, †Kv‡bv †f±i g~jwe›`yi mv‡c‡ÿ P, B, C I Q we›`yi Ae¯’vb †f±i h_vµ‡g p, b, c I q.
	  = c  b Ges  = q  p
	 R we›`yi Ae¯’vb †f±i = 
	S we›`yi Ae¯’vb †f±i = 
	  =  (c  q)   (b + p) =  (c  b) +  (q  p)
		=   +   =  ( + )
	  =  ( + ) (cÖgvwYZ)
cÖkœ-4  

[bookmark: _MON_1485503650]		
	PQR Gi PQ I PR evûi ga¨we›`y h_vµ‡g M I N.
	[image: ]
	K.	( + ) †K   †f±‡ii gva¨‡g cÖKvk Ki|	2
L.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, MN ⅡQR Ges MN =  QR|	4
M.	QRNM UªvwcwRqv‡gi KY©Ø‡qi ga¨we›`y h_vµ‡g D I E n‡j, †f±‡ii mvnv‡h¨ cÖgvY Ki †h, 
	DE ⅡMN Ⅱ QR Ges DE =  (QR  MN)|	4


  4bs cª‡kœi mgvavb  
K.	


	PQR Gi PQ I PR evûi ga¨we›`y h_vµ‡g M I N
	 PMN-G + = 
	ev, + =  
L.	m„Rbkxj 1(L)bs mgvav‡bi Abyiƒc|
M.	


	g‡b Kwi, QRNM UªvwcwRqv‡gi QR I MN mgvšÍivj evû Ges MR I QN K‡Y©i ga¨we›`y D I E| cÖgvY Ki‡Z n‡e †h, DE Ⅱ MN Ⅱ QR Ges DE = (QR  MN)
	awi, g~jwe›`yi mv‡c‡ÿ R, Q, N, M we›`yi Ae¯’vb †f±i h_vµ‡g b, c, e I d
	 = b  c Ges = e  d
	GLb D we›`yi Ae¯’vb †f±i = (b + e)
	Ges E we›`yi Ae¯’vb †f±i = (c + d)
	 =  (b + e)  (c + d) = (b + e  c  d)
		= (b  c + e  d) = (+ ) = ( )
	  I  mgvšÍivj wKš‘ wecixZgyLx
	 | | =  (| |  |  |) 
	ev, DE =  (QR  MN) (cÖgvwYZ)
	 DE, MN I QR mgvšÍivj|
	A_©vr DE Ⅱ MN Ⅱ QR (cÖgvwYZ)
cÖkœ-5  


	ABC Gi AB I AC evûi ga¨we›`y h_vµ‡g D I E.
	[image: ]
	K.	 †K Gi gva¨‡g cÖKvk Ki|	2
L.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, DE || BC Ges DE = BC	4
M.	A I B Gi Ae¯’vb †f±i A I B Ges AB †iLvsk c we›`y‡Z m : n Abycv‡Z ewntwef³ n‡j, C Gi Ae¯’vb †f±i c n‡j †`LvI †h, c = 	4


  5bs cª‡kœi mgvavb  
K.	ADE G
	 +  =     [ wÎfzR wewa ]
		=     [†h‡nZz E, AC Gi ga¨we›`y|]
	myZivs,  +  = .
L.	m„Rbkxj 1(L)bs mgvav‡bi Abyiƒc|
M.	g‡b Kwi, O we›`yi mv‡c‡ÿ A I B we›`yi Ae¯’vb †f±i a I b.
	AB †iLvsk C we›`y‡Z m : n Abycv‡Z ewnwe©f³ n‡j †`Lv‡Z n‡e, C we›`yi Ae¯’vb †f±i c = 
	cÖgvY : AB  †iLvsk C we›`y‡Z m : n Abycv‡Z ewnwe©f³ n‡q‡Q|
		  = 
	ev, = 
	ev, =  [ we‡qvRb K‡i]
	



	ev,  = 
	ev,  = 
	ev, BC = AB
	ev,  =    [ I  Gi w`K GKB ]
	ev, c  b =  (b  a)    [†f±i we‡qv‡Mi wÎfzR wewa Abymv‡i]
	ev, c =  + b
	ev, c = 
	ev, c = 
	 c =  ev,   (†`Lv‡bv n‡jv)
cÖkœ-6  


	[image: ]
	K.	†f±i wÎfzR wewa Kx? wPÎmn e¨vL¨v Ki|	2
L.	cÖgvY Ki †h, ABCD PZzfz©‡Ri  I  KY©Øq ci¯úi‡K mgwØLwÊZ Ki‡j Zv GKwU mvgvšÍwiK n‡e| (†f±i wewa cÖ‡hvR¨)|	4
M.	DÏxc‡K DwjøwLZ PZzfz©‡Ri , ,  Ges  Gi ga¨we›`y h_vµ‡g P, Q, R, S n‡j, cÖgvY Ki †h, PQRS GKwU mvgvšÍwiK|	4


  6bs cª‡kœi mgvavb  
K.	†Kvb wÎfz‡Ri GKB µ‡g M„nxZ `yBwU evû Øviv `yB †f±i u I v Gi gvb I w`K m~wPZ n‡j, wÎfz‡Ri Z…Zxq evûwU wecixZµ‡g u + v †f±‡ii gvb I w`K m~wPZ K‡i|
		g‡b Kwi  = u,  = v †hLv‡b u Gi cÖvšÍwe›`y v Gi Avw` we›`y| Zvn‡j u Gi Avw` we›`y Ges v Gi cÖvšÍwe›`yi ms‡hvRK  Øviv u + v Gi gvb I w`K m~wPZ 
	



	nq| u I v mgvšÍivj bv n‡j, u, v Ges u + v †f±iÎq GKwU wÎfzR Drcbœ K‡i e‡j DcwiD³ †hvRb c×wZ‡Z wÎfzR wewa e‡j|
L.	GLv‡b ABCD PZzfz©R  I  KY©Øq ci¯ú‡K O we›`y‡Z mgwØLwÊZ K‡i‡Q| cÖgvY Ki‡Z n‡e †h, ABCD GKwU mvgvšÍwiK|
	cÖgvY : 


	 =            [ O, AC Gi ga¨we›`y]
	Ges  =            [ O, BD Gi ga¨we›`y]
	GLb  =  +          [wÎfzR wewa]
		=  +     [ = ,  = ]
		= 
	 |  | = |  |
	GLb |  | = |  | n‡j  I  Gi aviK †iLv GKB ev mgvšÍivj n‡e|
	GLv‡b ¯úóZt  I  Gi aviK †iLvØq m¤ú~Y© wfbœ| A_©vr AD = BC Ges AD Ⅱ BC.
	 ABCD GKwU mvgvšÍwiK| (cÖgvwYZ)
M.	†`Iqv Av‡Q, ABCD PZzfz©‡Ri evû¸‡jvi ga¨we›`y h_vµ‡g P, Q, R I S| cÖgvY Ki‡Z n‡e †h, PQRS GKwU mvgvšÍwiK|


	cÖgvY : g‡b Kwi  = a,  = b,  = c Ges  = d
	wPÎ n‡Z,  =  
[  =  +  =   +   ]
		=  (a + b)
	Abyiƒcfv‡e,  =  (b + c)
		 =  (c + d) Ges  =  (d + a)
	Avevi,  = (a + b)     [ =  +  ]
	Ges  = (c + d)    [†f±i †hv‡Mi wÎfzR wewa Abymv‡i ]
	 (a + b) + (c + d) =  +  =    = 0 
[   =  ]
	A_©vr (a + b) =  (c + d)
	ev, (a + b) =   (c + d)
	  =  
	  = 
	 PQ Ges SR mgvb I mgvšÍivj|
	Abyiƒcfv‡e, QR Ges PS mgvb I mgvšÍivj|
	 PQRS-GKwU mvgvšÍwiK| (cÖgvwYZ)

Ökœ-7   †Zvgvi evwo n‡Z ¯‹zj †mvRv `wÿ‡Y Aew¯’Z| evwo n‡Z ¯‹z‡j †nu‡U †h‡Z 1 NÈv Ges QzwUi ci mvB‡K‡j evwo wd‡i Avm‡Z 20 wgwbU mgq jv‡M|
	[image: ]
	K.	evwo n‡Z ¯‹z‡ji `~iZ¡ I 3 wK‡jvwgUvi n‡j ¯‹z‡j †nu‡U †h‡Z  †Zvgvi MwZ‡eM KZ? 	2
L.	¯‹zj †_‡K mvB‡K‡j evwo wd‡i Avm‡Z †Zvgvi MwZ‡eM wbY©q Ki| mvB‡K‡ji MwZ‡eM nuvUvi MwZ‡e‡Mi KZ¸Y?	4
M.	ev‡mi MwZ‡eM 36 wK.wg./ N›Uv n‡j evwo n‡Z ¯‹z‡j †h‡Z †Zvgvi KZ mgq jvM‡e? wZb gva¨‡g †Zvgvi Mo MwZ‡eM KZ? 	4


  7bs cª‡kœi mgvavb  
K.	evwoi Ae¯’vb‡K H  Øviv Ges ¯‹z‡ji Ae¯’vb‡K S Øviv wPw‎ýZ Ki‡j, 
	Avgvi MwZ‡eM u =  =  wK.wg./ N›Uv `wÿY w`‡K = 3 wK.wg./ N›Uv `wÿY w`‡K| (Ans.)
L.	 †gvU `~iZ¡ = 3 wK.wg. 
	†gvU mgq = 20 wgwbU 
	Avevi, GK N›Uv = 60 wgwbU
	20 wgwb‡U AwZµvšÍ `~iZ¡ = 3 wK.wg. 
	60 Ó       Ó       Ó    =  wK.wg. 
			= 9 wK.wg. 
	 ¯‹zj †_‡K evwo †divi mgq Avgvi MwZ‡eM,
	 v = 9 wK. wg./N›Uv| (Ans.)
	GLb mvB‡K‡ji MwZ‡eM  = 9 wK. wg./ N›Uv
			=  3  3 wK.wg./ N›Uv
			= 3  nuvUvi MwZ‡eM [ ÔKÕ n‡Z]
	myZivs mvB‡K‡ji MwZ‡eM nuvUvi †e‡Mi wZb¸Y| (Ans.) 
M.	ÔKÕ n‡Z †gvU `~iZ¡ = 3 wK.wg.
	Mvwoi MwZ‡eM  = 36 wK.wg. 
	ev‡m 45 wK. wg. hvq 1 N›Uvq 
	    1   Ó   Ó    Ó  Ó
	    3   Ó   Ó    Ó  Ó
			ev,  NÈvq ev  wgwb‡U [ 1 N›Uv = 60  wgwbU]
	              ev 5 wgwb‡U|
	 evwo n‡Z ev‡m ¯‹z‡j †h‡Z Avgvi  5 wgwbU mgq jvM‡e| (Ans.)
	 †nu‡U †h‡Z mgq jv‡M 1 NÈv ev 60 wgwbU
	mvB‡K‡j †h‡Z mgq jv‡M 20 wgwbU|
	wZb gva¨‡g †h‡Z †gvU mgq jv‡M = (60 + 20 + 5) wgwbU|
				= 85 wgwbU
	wZb gva¨‡g AwZµvšÍ `~iZ¡  = (3 + 3 + 3) ev 9 wK.wg. 
	 wZb gva¨‡g Mo MwZ‡eM  =  = 
			=  wK.wg./ NÈv
			= 635 wK.wg./ N›Uv (cÖvq) (Ans.)
cÖkœ-8  m  I n  `ywU †¯‹jvi Ges u GKwU †f±i| (m + n) u = mu + nu
	[image: ]
	K.	m  I n  Gi wewfbœ mvswL¨K gv‡bi m~ÎwU hvPvB Ki|	2
L.	†f±‡ii msL¨v ¸wYZK msµvšÍ m~Î n‡Z GwU cÖgvY Ki|	4
M.	Aci Av‡iKwU †f±i u n‡j  m(u + v) = mu + mv myÎwU cÖgvY Ki| 	4


  8bs cª‡kœi mgvavb  
K.	(m + n)u = mu + nu
	m = 1 Ges n = 2 n‡j, evgcÿ  = (1 + 2) u
			= 3u
	Wvbcÿ = 1u + 2u = u + 2u = 3u 
	 evgcÿ = Wvbcÿ
	Avevi, m = 2 Ges n = 3 n‡j, evgcÿ = (2 + 3)u
			       = 5u
	Wvbcÿ = 2u + 3u = 5u 
	 evgcÿ = Wvbcÿ 
	AZGe, m  I n  Gi wewfbœ cÖKvi mvswL¨K gvb wb‡q u  †f±‡ii Rb¨ (m + n)u = mu  + nu m~ÎwU hvPvB Kiv n‡jv|
L.	cÖgvY : m  ev n  k~b¨ n‡j m~ÎwU Aek¨B Lv‡U| 
	g‡b Kwi, m, n Df‡q abvZ¥K Ges = mu
		 | | = m | u|
	AB  †K C ch©šÍ ewa©Z Kwi †hb, 
	| | = n | u| nq|
	 = mu 
	



	Ges | | = | | + | | = m|u| + n|u| = (m + n) |u|
	  = (m + n) u
	wKš‘  =  + 
	 mu + nu = (m + n)u
	m, n Df‡q FYvZ¥K n‡j m + n) u  Gi ˆ`N©¨ n‡e |m + n| |u| Ges w`K n‡e u Gi w`‡Ki wecixZ w`K, ZLb mu + nu  †f±iwUi ˆ`N©¨ n‡e |m| |u| + |n| |u| = (|m| + |n|) |u| 
		 [  mu, nu  †f±iØq GKB w`‡K]
	Ges w`K n‡e u  Gi wecixZ w`K| wKš‘ m < 0  Ges n < 0  nIqvq |m|  + |n| = |m + n|  †m‡nZz G‡ÿ‡Î (m + n)u         = mu + nu cvIqv †Mj|
	me©‡kl m  Ges n Gi g‡a¨ m > 0, n < 0 n‡j 
	(m + n) u Gi ˆ`N©¨ n‡e | m + n |u| Ges w`K n‡e 
	(i) u Gi w`‡Ki mv‡_ GKgyLx hLb  |m| > |n|
	(ii) u  Gi wecixZ w`K hLb |m| < |n| 
	ZLb mu + nu †f±iwUI ˆ`N©¨ I w`‡K (m + n) u Gi mv‡_ GKgyLx n‡e| (cÖgvwYZ)
M.	 


	g‡b Kwi, = u, = v
	Zvn‡j  = + = u + v
	OA †K C ch©šÍ ewa©Z Kwi †hb OC = m OA nq| C  we›`y  w`‡q Aw¼Z AB  Gi mgvšÍivj CD   †iLv OB  Gi ewa©Zvsk‡K D we›`y‡Z †Q` K‡i| †h‡nZz OAB  Ges OCD  wÎfzRØq m`„k, 
	 †m‡nZz =  = = m 
	 = m= mv 
	wPÎ -1 G m  abvZ¥K wPÎ -2 G m FYvZ¥K 
	OC = m. OA, CD = m. AB, OD = m. OB
	GLb, + = ev, m() + m( ) = m()
	 mu + m v = m(u + v) (cÖgvwYZ)
cÖkœ-9  O †K g~jwe›`y a‡i wewfbœ Ae¯’v‡b A, B, C, D  I E  cuvPwU we›`y wbB|
	[image: ]
	K.	wPÎ Gu‡K O we›`yi mv‡c‡ÿ we›`y¸‡jvi Ae¯’vb wPw‎ýZ Ki| 	2
L. †`LvI †h, †f±i  , ,  †f±iÎ‡qi †hvMd‡ji mgvb|	4
M.	cÖgvY Ki †h, = + + + + 	4


  9bs cª‡kœi mgvavb  
	K.	g‡b Kwi, OABCDE  lof‚‡Ri g~jwe›`y O g~jwe›`y O Gi mv‡c‡ÿ A, B, C, D, E GB cuvPwU wewfbœ we›`yi Ae¯’vb †f±i h_vµ‡g = a, = b, = c,  = d Ges = e
	



L.	ÔKÕ n‡Z, = a, = b Ges = c
	GLb, OAB-G
	 + =  [†f±i †hv‡Mi wÎfzR wewa]
	ev, =  = b  a
	Avevi, OBC - G
		 + =  [[†f±i †hv‡Mi wÎfzR wewa]
	ev, =  = c  b
	myZivs + + = a + b   a + c  b 
			= c = 
	A_©vr = + + 
	  †f±i + I   †f±iÎ‡qi †hvMd‡ji mgvb| 
						(†`Lv‡bv n‡jv)
M.	= + + + + 
	= + +   [ÔLÕ n‡Z ]
	GLb, OCD- G
	 + =   [†f±i †hv‡Mi wÎfzR wewa]
	=  = d  c  [ÔKÕ n‡Z]
	Avevi, OAD- G
	+ =  [†f±i †hv‡Mi wÎfzR wewa]
	ev, =  = c  d  [ÔKÕ n‡Z]
	myZivs + + = c + d  c + e  d
			= e = 
	ev, = + + 
	 = + + +  (cÖgvwYZ)


[image: Janai%20Logo]	Øv`k Aa¨vq  mgZjxq †f±i	17









	cÖkœ-10 
	



wP‡Î ABCD PZzf©y‡Ri AB, BC, CD I DA evûi ga¨we›`y h_vµ‡g P, Q, R I S.
	[image: ]
	K.	†`LvI †h,  || 	2
L.	†f±i c×wZ‡Z cÖgvY Ki, PQRS GKwU mvgvšÍwiK|	4
M.	†f±i c×wZ‡Z cÖgvY Ki,  I  ci¯úi‡K mgwØLwÊZ K‡i|	4


  10bs cª‡kœi mgvavb  
K.	ABC wÎfz‡Ri AB I BC evûi ga¨we›`y h_vµ‡g P I Q.
	Avgiv Rvwb, wÎfz‡Ri †h‡Kv‡bv `yB evûi ga¨we›`yØ‡qi ms‡hvRK †iLvsk H wÎfz‡Ri Z…Zxq evûi mgvšÍivj I Zvi A‡a©K|
	  ||  (†`Lv‡bv n‡jv)
	L.
	g‡b Kwi, ABCD PZzf©y‡Ri AB, BC, BD, DA evû¸‡jvi ga¨we›`y P, Q, R, S| P I Q, Q I R, R I S Ges S I P †hvM Kwi|
	



	cÖgvY Ki‡Z n‡e †h, PQRS GKwU mvgvšÍwiK|
	cÖgvY :  = a,  = b,  = c,  = d
	Zvn‡j,  =  +  =   +   =  (a + b)
	Abyiƒcfv‡e,  =  (b + c),  =  (c + d)
		Ges  =  (d + a)
	wKš‘ (a + b) + (c + d) =  +  =    = 0
	A_©vr a + b = (c + d)
	 =  (a + b) =   (c + d) =   = 
	 PQ Ges SR mgvb I mgvšÍivj|
	Abyiƒcfv‡e, QR Ges PS mgvb I mgvšÍivj|
	 PQRS GKwU mvgvšÍwiK| (cÖgvwYZ)
M.	g‡b Kwi, PQRS mvgvšÍwi‡Ki  I  KY©Øq ci¯úi‡K O we›`y‡Z †Q` K‡i‡Q|
	g‡b Kwi,  = p,  = q I  = r I  = s
	cÖgvY Ki‡Z n‡e †h, | p | = | r |, | s | = | q |
	cÖgvY :  +  =  Ges  +  = 
	Avgiv Rvwb, mvgvšÍwi‡Ki wecixZ evûØq ci¯úi mgvb I mgvšÍivj|
	  = 
	A_©vr,  +  =  + 
		ev, p + s = q + r
		ev, p  r = q  s	[Dfqc‡ÿ  s  r †hvM K‡i]
	GLv‡b, p I r Gi aviK PR
	  p  r Gi aviK PR.
	     q I r Gi aviK QS,
	  q  s Gi aviK QS.
	p  r I q  s `yBwU mgvb Ak~b¨ †f±i n‡j G‡`i aviK †iLv GKB A_ev mgvšÍivj n‡e| wKš‘ PR I QS `yBwU ci¯úi‡”Q`x AmgvšÍivj mij‡iLv| myZivs p  r I q  s †f±iØq Ak~b¨ n‡Z cv‡i bv weavq G‡`i gvb k~b¨ n‡e|
	 p  r = 0  ev p = r Ges q  s = 0 ev, q = s
	 | p | = | r | Ges | q | = | s |
	A_©vr mvgvšÍwi‡Ki KY©Øq ci¯úi‡K mgwØLwÊZ K‡i| (cÖgvwYZ)
cÖkœ-11  ABC wÎfy‡R BC, CA I AB evûi ga¨we›`y h_vµ‡g D, E I F
	[image: ]
	K.	†K  I Gi gva¨‡g cÖKvk Ki|	2
L.	,  I -†K I Gi gva¨‡g cÖKvk Ki|	4
M.	cÖgvY Ki †h,  +  +  = 0	4


  11bs cª‡kœi mgvavb  
K.	


	 BOF n‡Z cvB,
		 +  = 
	ev,  BE + CF = AB
	 AB =  (BE + CF) 
L.	ÔKÕ Gi wPÎvbymv‡i  BAE n‡Z cvB,
		 +  = 
	ev,  =  + 
	  = 2( + ) (Ans.)
	 BCE †_‡K cvB,
	  +  = 
	ev,  =  
		    =  + 
		    =  + .2 ( + )
	  =  + 2 (Ans.)
	 AOB n‡Z cvB,
			 =  + 
			ev,  =  + 
			  =  +  (Ans.)
M.	ÔKÕ Gi wPÎvbymv‡i,
	g‡b Kwi, ABC wÎfz‡Ri ga¨gvÎq O we›`y‡Z †Q` K‡i|
	cÖgvY Ki‡Z n‡e †h,  +  +  = 0
	cÖgvY :
		 ABD n‡Z cvB,
		 =  +  ............. (i)
	ACD †_‡K cvB,
	 =  +  ............... (ii)
	 (i) + (ii) K‡i,  +  =  + +  + 
		ev, 2 =  +  +  
		ev,  =  ( + ) ............ (iii)
	GKBfv‡e †`Lv‡bv hvq †h,
	 = ( + ) .................. (iv)
	Ges  =  ( + ) ............ (v)
	(iii), (iv) I (v) †hvM K‡i cvB,
	  +  + = (  +  +  +  +  + )
		 = ( +   +   )
	 	=  0
	 	= 0
	  +  +  = 0 (cÖgvwYZ)
cÖkœ-12  A, B, C, D we›`y¸‡jvi Ae¯’vb †f±i h_vµ‡g , , , 
	[image: ]
	K.	(AB + BC + CD + DA) Gi gvb KZ?	2
L.	†`LvI †h, ADCD GKwU mvgvšÍwiK n‡e hw` I †Kej hw`  =   nq|	4
M.	AB †iLvsk E we›`y‡Z AšÍwe©f³ n‡j †`LvI †h, E we›`yi Ae¯’vb †f±i  n‡e|	4


  12bs cª‡kœi mgvavb  
K.                                
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	ABC n‡Z cvB,
		 +  = .............. (i)
	ACD n‡Z cvB,
	 +  =  ................ (ii)
	(i) I (ii) †hvM K‡i cvB,
	 +  +  +  =  +  
		=   
		= 0
	 (AB + BC + CD + DA) Gi gvb 0 (Ans.)
L.	 A I B we›`yi Ae¯’vb †f±i I 
	 =  ............................(i)
		Avevi, C I D-Gi Ae¯’vb †f±i  I 
	 = .......................(ii)
	wKš‘ cÖ`Ë Z_¨vbymv‡i,   =  
	  = 
	I mgvb nIqvq G‡`i aviK †iLv ci¯úi mgvšÍivj ev GKB n‡e|
	wKš‘ I Gi aviK †iLv GKB n‡Z cv‡i bv| 
	 I Gi aviK †iLv mgvšÍivj|
	  
	Avevi,  = 
	GKBfv‡e †`Lv‡bv hvq †h, = I ADBC
	 ABCD GKwU mvgvšÍwiK| (†`Lv‡bv n‡jv)
M.


	g‡b Kwi, AB †iLvsk E we›`y‡Z m : n Abycv‡Z AšÍwe©f³ n‡q‡Q|
	cÖgvY Ki‡Z n‡e †h, E we›`y‡Z Ae¯’vb †f±i = 
	cÖgvY : AB †iLvsk E we›`y‡Z m : n Abycv‡Z AšÍwe©f³ n‡q‡Q|
	   = 
	ev,  = 
	ev,  = 
	ev,  =  = 1 + 
		= 1 +  = 
	  = 
	  = 
	AE =  a I AB =  
	 c   =  ( )
	 	=  (  ) + 
	 	=   + 
	 	=   +  
	 	= 
	     =  (†`Lv‡bv n‡jv)
cÖkœ-13  ABCD mvgvšÍwi‡Ki AC I BD `yBwU KY©|
	[image: ]
	K.	 †K I Gi gva¨‡g cÖKvk Ki|	2
L.	cÖgvY Ki †h,  +  = 2	4
M.	cÖgvY Ki †h,   = 2	4


  13bs cª‡kœi mgvavb  
K.


	ABD †_‡K,
	 =  + 
	  =   (Ans.)
L.	cÖgvY Ki‡Z n‡e †h,  +  = 2
	ADC †_‡K,
	 =  + .............. (i)
	BDC †_‡K,
	 =  + .............. (ii)
	(i) + (ii) K‡i cvB,
	 +  =  +  +  + 
		=  +    +  
		=  + =  + = 
	  +  =    (cÖgvwYZ)
M.	cÖgvY Ki‡Z n‡e †h,   = 2
	ADC †_‡K,
	= + ............................. (i)
	BCD †_‡K,
	 =  + ............................ (ii)
	(i)  (ii) K‡i cvB,
	   =  +    
			 =  +   +  
			 = 2= 2
	    = 2 (cÖgvwYZ)
cÖkœ-14  ABC wÎfy‡Ri BC, CA, I AB evûÎ‡qi ga¨we›`y h_vµ‡g D, E I F.
	[image: ]
	K.	 †K  I  †f±‡ii mvnv‡h¨ cÖKvk Ki|	2
L.	cÖgvY Ki †h, ,I ga¨gvÎq mgwe›`y I †Q`we›`y‡Z cÖ‡Z¨K ga¨gv 2 : 1 Abycv‡Z wef³ nq|	4
M.	EFBC UªvwcwRqv‡gi BE I CF evûØ‡qi ga¨we›`y h_vµ‡g P I Q n‡j cÖgvY Ki †h, EF PQ BC I PQ = (BC  EF)	4


  14bs cª‡kœi mgvavb  
K.


	  BOC n‡Z cvB,
		 +  = 
	   = () Ans.
L.	awi A, B, C we›`y¸‡jvi Ae¯’vb †f±i h_vµ‡g , I 
	GLb, BC Gi ga¨we›`y D
	 D Gi Ae¯’vb †f±i = ( + )
	 †h we›`ywU AD-†K 2 : 1 Abycv‡Z wef³ K‡i Zvi Ae¯’vb †f±i = 
	        = ( +  + )
	GKBfv‡e †`Lv‡bv hvq †h, we›`ywU BE I CF-†K 2 : 1 Abycv‡Z wef³ K‡i Zvi Ae¯’vb †f±i = ( +  + )
	A_©vr †`Lv hv‡”Q †h, ,I -†K †h we›`y¸‡jv 2 : 1 Abycv‡Z wef³ K‡i Zv‡`i Ae¯’vb †f±i GKB A_©vr Zviv GKB we›`y|
	 AD, BE I CF ga¨gvÎq mgwe›`y Ges †Q`we›`y‡Z cÖ‡Z¨‡K 2 : 1 Abycv‡Z wef³ nq| (cÖgvwYZ)	
M.


	†`Iqv Av‡Q, EFBC UªvwcwRqv‡gi BE I CF evûØ‡qi ga¨we›`y h_vµ‡g P I Q| P,Q †hvM Kiv n‡jv| 
	cÖgvY Ki‡Z n‡e †h, EF PQ BC I PQ = (BCEF)
	cÖgvY : g‡b Kwi, †h‡Kv‡bv †f±i g~jwe›`yi mv‡c‡ÿ B, C, E I F †f±i¸‡jvi Ae¯’vb †f±i h_vµ‡g ,, I 
	  = ,  = 
	P we›`yi Ae¯’vb †f±i = ( + )
	Q we›`yi Ae¯’vb †f±i = ( + )
	 PQ = ( + ) ( + )
		  	 = {( ))} 
	 PQ = (  )
	ev, = (  ) = (BCFE)
	wKš‘ PQ = () nIqvq  †f±iwU - () †f±‡ii mgvšÍivj n‡e| Avevi I †f±iØq ci¯úi mgvšÍivj nIqvq () †f±iwUI  I Gi mgvšÍivj n‡e|
cÖkœ-15  ABCD PZfz©‡Ri AB, BC, CD I AD evûi ga¨we›`y h_vµ‡g P, Q, R I S.
	[image: ]
	K.	 †K  I  Gi gva¨‡g cÖKvk Ki|	2
L.	cÖgvY Ki †h,   Ges  = 	4
M.	cÖgvY Ki †h, PQRS GKwU mvgvšÍwiK|	4


  15bs cª‡kœi mgvavb  
K.	


	 ADR †_‡K cvB,
	  =  +  = + 
	  =  +  (Ans.) 
L.	 ÔKÕ wPÎ †_‡K,
	 A , C †hvM Kiv n‡jv| 
	cÖgvY Ki‡Z n‡e †h,    Ges  = 
	AD I CD Gi ga¨we›`y h_vµ‡g S I R.
	  =  = 
	ev,  =  =  
	ev,  =  + 
	 	=   +  =  ( + )
	  =  
	 = Ges Gi aviK †iLv GKB ev mgvšÍivj| wKš‘ GLv‡b SR I AC Gi aviK †iLv GK n‡Z cv‡i bv| 
	 SR  AC
	  =  Ges SR AC (cÖgvwYZ)
M.	wPÎ ÔKÕ †_‡K
	cÖgvY Ki‡Z n‡e †h, PQRS GKwU mvgvšÍwiK|
	AD I DC Gi ga¨we›`y S I R
	  =  = 
	Ges  =  = 
	GLb,  =  + 
		=  + = ( + ) = 
	  = Gi aviK †iLv GKB ev mgvšÍivj wKš‘ ¯úóZB SR I AC Gi aviK †iLv GK bq| 
	 SR AC
	GKBfv‡e †`Lv‡bv hvq †h,
	PQ AC
	A_©vr SR PQ
	Abyiƒcfv‡e cvB, PS QR
	 PQRS GKwU mvgvšÍwiK|   (cÖgvwYZ)
cÖkœ-16  ,  I  3wU Ak~b¨ AmgvšÍivj †f±i Ges m I n `ywU †¯‹jvi ¸wYZK|
	[image: ]
	K.	†`LvI †h,  +  +  +  = 2 ( + )	2
L.	 +  =  n‡j †`LvI †h,  =  	4
M.	m + n = 0 n‡j cÖgvY Ki †h, m = n = 0	4


  16bs cª‡kœi mgvavb  
K. 	†`Iqv Av‡Q, I `ywU †f±i|
	GLb,  +  +  + = 1.  + 1.  + 1.  + 1. 
		=  (1 + 1) + (1 + 1)
		= 2 + 2= 2( + )
	  +  +  +  = 2( + )  (†`Lv‡bv n‡jv)
L.	 +  = 
	ev, (+ ) + ( ) =  + ( 
	ev,  +  + ( ) =  
	ev,  + { + ( )} =  
	ev,  + ( ) =  
	ev,  + 0 =  
	ev,  =  
	  =    (†`Lv‡bv n‡jv)
M.	m + n = 0
	ev, m + n n = 0  n
	ev, ma = n
	 I mgvšÍivj n‡j m, n Gi wecixZ †f±i n‡Z cv‡i bv| 
	 m = 0 I n = 0
	wKš‘ I Ak~b¨ †f±i
	 m = 0 I n = 0
	 m = n = 0 (cÖgvwYZ)
cÖkœ-17  , I wZbwU Ak~b¨ †f±i ivwk Ges m, n †¯‹jvi ¸wYZK|
	[image: ]
	K.	†`LvI †h  +  = 2	2
L.	cÖgvY Ki †h, (m  n)  = m nGes 
	m (  ) = m+ m(  )	4
M.	†`LvI †h,  + ( + ) = ( + ) + 	4


  17bs cª‡kœi mgvavb  
K.	  +  = 1 + 1= (1 + 1) = 2 
	  +  = 2  (†`Lv‡bv n‡jv)
L.	(m  n) = {m + ( n) } = m + ( n) 
		= m  n
	(m  n)  = m n
	Avevi , m () = m { + ()}
		= m + m ()
	m () = m  + m () (cÖgvwYZ)
	M.	g‡b Kwi,
	OABC PZzfz©‡R  = a
	 = Ges  = 
	cÖgvY Ki‡Z n‡e †h, 
	 + ( + ) = ( + ) +  
	cÖgvY : 
	 AOB n‡Z cvB,
	



	 + = 
	  =  +  
	 OBC n‡Z cvB,
	 +  = 
	ev, ( + ) +  = 
	 = ( + ) + .............. (i)
	 ABC †_‡K,
			 +  = 
			  =  + 
			 OAC n‡Z cvB,
			 +  = 
			  + ( + ) = ........ (ii)
		(i) I (ii) †_‡K cvB,
		 + ( + ) = ( + ) +  (†`Lv‡bv n‡jv)
cÖkœ-18  m, n †¯‹jvi Ges ,  †f±i|
	[image: ]
	K.	cÖgvY Ki †h, (m  n)  = m n	2
L.	a  0 I b  0 n‡j cÖgvY Ki †h, am n‡Z cv‡i †KejgvÎ hw` I mgvšÍivj nq|	4
M.	 0 I  0 ;  I AmgvšÍivj Ges m + n = 0 n‡j †`LvI †h, m = n = 0.	4


  18bs cª‡kœi mgvavb  
K.	(mn)  = {m + (n)} 
		= m + (n) 
		= mn
	 (mn)  = m n (cÖgvwYZ)
L.	g‡b Kwi,  = m
	Zvn‡j a, b Gi mgvšÍivj †`Lv‡bvB h‡_ó n‡e| 
	 = mnIqvq , Gi †¯‹jvi ¸wYZK| 
	  I Gi w`K GKB hw` m  0 nq Ges wecixZgyLx n‡e hw` m  0 nq| GLb m  0 KviY m = 0 n‡j  = 0 n‡e hv Am¤¢e GLb, I b Gi w`K hw` GKB nq Zvn‡j Zviv m`„k mgvšÍivj Avi hw` wecixZ nq Zvn‡j Zviv wem`„k mgvšÍivj n‡e| myZivs Dfq †ÿ‡Î  (cÖgvwYZ)
M.	†`Iqv Av‡Q, m + n = 0 
	ev, m + nn = 0n
	ev, m =  n
	hw` m  0 I n  0 nq Zvn‡j I 
	(i) wecixZgyLx n‡e hw` m I n Gi wPý GKB nq, 
	(ii) mggyLx n‡e hw` m I n Gi wPý wecixZ nq|
	Dfq †ÿ‡ÎB I  mgvšÍivj n‡e hv Am¤¢e †Kbbv †`Iqv Av‡Q I ci¯úi AmgvšÍivj| 
	 m  0 I n  0 n‡Z cv‡i bv|
	 m = n = 0 (†`Lv‡bv n‡jv)
cÖkœ-19  ABCD PZzf©z‡Ri KY©Øq AC I BD.
	[image: ]
	K.	 +  +  +  = KZ?	2
L.	hw` ACI BD KY©Øq ci¯úi O we›`y‡Z mgwØLwÊZ nq Z‡e cÖgvY Ki †h, ABCD GKwU mvgvšÍwiK|	4
M.	AB I AC †f±iØq‡K AD I BD Gi mvnv‡h¨ cÖKvk Ki|	4


  19bs cª‡kœi mgvavb  
K.	


	 ABC †_‡K cvB, 
	  +  = ...................... (i)
	 CDA †_‡K cvB, 
			 +  = ........ (ii)
	(i) + (ii) †_‡K cvB,
	 +  +  +  =  +  =   =  0 (Ans.)
L.
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	 †`Iqv Av‡Q,
		 = Ges  = 	
	  = ................(i)
		 =  .................. (ii)
	(i) + (ii) †_‡K  +  =  + 
			  = 
	myZivs AB I DC Gi aviK †iLv GKB ev mgvšÍivj|
	wKš‘ GLv‡b aviK †iLv GK bq|
	  I  = 
	Abyiƒcfv‡e, AD  BC I AD = BC.
	 ABCD GKwU mvgvšÍwiK (cÖgvwYZ)
M.	ÔLÕ Gi wPÎ †_‡K, ABCD GKwU mvgvšÍwiK|
	ABD n‡Z cvB,
	 +  = 
	ev,  =   
	 =  (Ans.)
	Ges  ACD †_‡K ,
	 =  + =  + 	=  +  
	  = 2  (Ans.)

cÖkœ-20  ABC Gi AB I AC evûi ga¨we›`y h_vµ‡g D I E.
	[image: ]
	K.	( + ) †K  †f±‡ii mvnv‡h¨ cÖKvk Ki|	2
L.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, DE॥BC Ges DE =  BC.  	4
M.	BCED UªvwcwRqv‡gi BD I CE evûi ga¨we›`y h_vµ‡g M I N n‡j †f±‡ii mvnv‡h¨ cÖgvY Ki †h, MN॥DE॥BC Ges MN =  (DE + BC)	4


  20bs cª‡kœi mgvavb  
K.	ADE-G
	 +  =  [wÎfzR wewa]
		=   [†h‡nZz E, AC Gi ga¨we›`y|]


	myZivs,  +  =   
L.	m„Rbkxj 1(L) bs mgvav‡bi Abyiƒc| 
M.	


	DBCE UªvwcwRqv‡g M I N h_vµ‡g BD I CE-Gi ga¨we›`y|
	†f±‡ii mvnv‡h¨ cÖgvY Ki‡Z n‡e †h, MN॥ DE॥ BC Ges MN =  (BC + DE)
	cÖgvY : g‡b Kwi, †Kv‡bv †f±i g~jwe›`yi mv‡c‡ÿ D, B, C I E we›`yi Ae¯’vb †f±i h_vµ‡g d, b, c I e.
	  = c  b Ges DE = e  d
	 M we›`yi Ae¯’vb †f±i =  (d + b) [ M, DB-Gi ga¨we›`y]
	Ges N we›`yi Ae¯’vb †f±i =  (e + c) [ N, EC-Gi ga¨we›`y]
	  =  (e + c)   (d + b)
		=  ( e + c  d  b) =  {(c  b) + (e  d)}
	  =  ( + )
	wKš‘  I  ci¯úi mgvšÍivj nIqvq  +  †f±iwUI Zv‡`i mgvšÍivj n‡e|
	 MN॥BC॥DE Ges MN =  (BC + DE) (cÖgvwYZ)
cÖkœ-21  


P, Q, R, S we›`y¸‡jv ABCD PZzfy©‡Ri evûmg~‡ni ga¨we›`y|
	[image: ]
	K.	 †f±i‡K  I  †f±‡ii gva¨‡g cÖKvk Ki|	2
L.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, PQRS GKwU mvgvšÍwiK|	4
M.	†f±i c×wZ‡Z cÖgvY Ki †h, PQ Ⅱ AC Ges PQ = AC.	4


  21bs cª‡kœi mgvavb  
K.	


	wPÎ n‡Z,
	 =  + 
	ev,  =   +  
	  =  ( + )
L.	†`Iqv Av‡Q, ABCD PZzf©y‡Ri evû¸‡jvi ga¨we›`y h_vµ‡g P, Q, R I S 
	cÖgvY Ki‡Z n‡e †h, PQRS GKwU mvgvšÍwiK|
	cÖgvY : g‡b Kwi,  = a ,  = b,  = c Ges DA = d
	ÔKÕ n‡Z cvB,  =  ( + ) =  (a + b)
	Abyiƒcfv‡e,  =  (b + c) Ges  =  (c + d)
	Avevi,  =  +  = a + b
	Ges  =  +  = c + d
[†f±i †hv‡Mi wÎfzR wewa Abyhvqx]
	 (a + b) + (c + d) =  + 
		=    [ =  ]
		= 0
	A_©vr (a + b) =  (c + d)
		 (a + b) =   (c + d)
	  =  
	  = 
	 PQ Ges SR mgvb I mgvšÍivj| 
	Abyiƒcfv‡e, QR I PS mgvb I mgvšÍivj|
	 PQRS GKwU mvgvšÍwiK|(cÖgvwYZ)
M.	g‡b Kwi, ABC Gi AB I BC evûi ga¨we›`y h_vµ‡g 
	P I Q ; P,Q †hvM Kwi|
	cÖgvY Ki‡Z n‡e †h, PQ ॥ AC Ges PQ =  AC.
	cÖgvY : †f±i we‡qv‡Mi wÎfzRwewa Abymv‡i,
	   =  ..................(i)
	Ges    =  ..........(ii)
	wKš‘  = 2,  = 2
	GLb (ii) bs mgxKiY n‡Z cvB,
	  2  = 2  
	ev,  = 2  + 2 
	ev,  = 2( + )
	ev,  = 2 
	ev,   = 
	  =  
	Avevi,   =     ev, PQ =  AC (cÖgvwYZ)
	Avevi,  I  †f±‡ii aviK †iLv GKB ev mgvšÍivj| wKš‘ GLv‡b aviK †iLv GK bq| myZivs  I  †f±iØ‡qi aviK †iLvØq A_©vr PQ ॥ AC (cÖgvwYZ)
cÖkœ-22  ABCD PZzfz©‡Ri AB, BC, CD Ges DA evûi ga¨ we›`y h_vµ‡g P, Q, R Ges S| A, B, C Ges D we›`yi Ae¯’vb †f±i h_vµ‡g a, b, c Ges d.
	[image: ]
	K.	R we›`yi Ae¯’vb †f±i wbY©q Ki|	2
L.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, PQRS GKwU mvgvšÍwiK|	4
M.	PBDS UªvwcwRqvg-G PB I SD Gi Zxh©K evûi ga¨we›`y h_vµ‡g M I N n‡j †f±‡ii mvnv‡h¨ cÖgvY Ki †h, MN | | BD | | PS Ges MN =  (BD + PS).	4


  22bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, A, B, C I D we›`yi Ae¯’vb †f±i a, b, c I d Ges R we›`y CD evûi ga¨we›`y| 
	myZivs R we›`yi Ae¯’vb †f±i =  (Ans.)
L.	Abykxjbx 12-Gi D`vniY 5 †`L|
M.	


	g‡b Kwi, PBDS UªvwcwRqv‡gi BD || PS Ges PB I SD evûi ga¨we›`y h_vµ‡g M I N|
	M, N †hvM Kwi| cÖgvY Ki‡Z n‡e †h, MN | | BD || PS Ges MN =  (BD + PS)
	cÖgvY : †`Iqv Av‡Q, A, B, C I D we›`yi Ae¯’vb †f±i h_vµ‡g a, b, c Ges d| P I S h_vµ‡g AB I AD evûi ga¨we›`y| 
	g‡b Kwi, PBDS UªvwcwRqv‡gi BD | | PS Ges PB I SD evûi ga¨we›`y h_vµ‡g M I N|
	M, N †hvM Kwi| cÖgvY Ki‡Z n‡e †h, MN | | BD | | PS Ges MN = (BD + PS)
	cÖgvY : †`Iqv Av‡Q, A, B, C I D we›`yi Ae¯’vb †f±i h_vµ‡g a, b, c Ges d| P I S h_µ‡g AB I AD evûi ga¨we›`y|
		P we›`y Ae¯’vb †f±i p =  (a + b)
		S   Ó      Ó     Ó    s =  (a + d)
	Avevi, M I N h_vµ‡g PB I DS evûi ga¨we›`y|
		M we›`yi Ae¯’vb †f±i m =  (p + b)
			=  +  + 
		N we›`yi Ae¯’vb †f±i n = (s + d) = 
	 	 = n  m
		= 
		=  (d  b) +  (d  b) =   +  ()
		=   +  (2)	[wÎfz‡Ri †h‡Kv‡bv
 `yB evûi ga¨we›`yi ms‡hvRK
mij‡iLv Z…Zxq evûi A‡a©K]
		=   +  =  ( + )
	BD || PS nIqvq  +  †f±iwUI  I  †f±‡ii mgvšÍivj n‡e|
	Zvn‡j  †f±iwUI  I  †f±‡ii mgvšÍivj n‡e KviYÑ
		 =  ( + )
		 	|| =  | + | =  (| + |)
			MN =  (BD + PS)
		A_©vr MN || BD || PS Ges MN =  (BD + PS) (cÖgvwYZ)
cÖkœ-23  ABCD  mvgvšÍwi‡Ki KY©Øq AC I BD
	[image: ]
	K.	, †f±iØq‡K Ges  †f±iØ‡qi gva¨‡g cÖKvk Ki| 	2
L. †f±i c×wZ‡Z cÖgvY Ki †h, cÖ`Ë KY©Øq ci¯úi‡K mgwØLwÊZ K‡i| 	4
M.	cÖgvY Ki †h, †Kv‡bv PZzfz©‡Ri KY©Øq ci¯úi‡K mgwØLwÊZ Ki‡j Zv GKwU mvgvšÍwiK|	4


  23bs cª‡kœi mgvavb  
K.	


	wPÎ n‡Z cvB, 
	= + = +  [=]
	Ges + = 
	 = 
L. 	 Abykxjbx 12 Gi D`vniY-4 †`L| 
M.	g‡b Kwi, ABCD  PZzfy©‡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 mvgvšÍwiK|


	cÖgvY : = 	[  O, BD  Gi ga¨we›`y]
	Ges = 	[  O, AC Gi ga¨we›`y]
	GLb, = +  [wÎfzR wewa]
		= +      [  = , = ]
		= + 		
	 = 	[wÎfzR wewa = + ]
	 AB = DC  Ges I Gi aviK †iLvØq GKB ev mgvšÍivj n‡e| GLv‡b ¯úóZ : IGi aviK †iLvØq m¤ú~Y© wfbœ| A_©vr AB || DC 
	 ABCD  GKwU mvgvšÍwiK| 
	[  mvgvšÍwi‡Ki wecixZ evûØq mgvb I mgvšÍivj]	
			(cÖgvwYZ)
cÖkœ-24   ABC I D, E  h_vµ‡g AB I AC Gi ga¨we›`y| P, Q  h_vµ‡g BE I CD Gi ga¨we›`y| †Kvb †f±i g~jwe›`yi mv‡c‡ÿ A, B, C we›`y¸‡jvi Ae¯’vb †f±i h_vµ‡g a, b, c 
	[image: ]
	K.	 †Kv‡bv we›`yi Ae¯’vb †f±i ej‡Z Kx †evSvq?	2
L.	†f±‡ii mvnv‡h¨ †`LvI †h, PQ || DE Ges PQ = (BC  DE) 	4
M.	 †f±‡ii mvnv‡h¨ cÖgvY Ki †h, DP || AC Ges DP = AC	4


  24bs cª‡kœi mgvavb  
K.	mgZj¯’ †Kv‡bv wbw`©ó we›`y O Gi mv‡c‡ÿ H mgZ‡ji †h‡Kv‡bv we›`y P Gi Ae¯’vb †K O we›`yi mv‡c‡ÿ P we›`yi Ae¯’vb †f±i ejv nq Ges O  we›`y‡K †f±i g~jwe›`y ejv nq| 


L.	†`Iqv Av‡Q, ABC-G D I E h_vµ‡g AB I AC Gi ga¨we›`y| 
	 DE || BC Gi DE = BC
	 BCED GKwU UªvwcwRqvg|


	Avevi, BE  I CD  Gi ga¨we›`y h_vµ‡g P I Q P, Q †hvM Kwi| cÖgvY Ki‡Z n‡e PQ || DE Ges PQ = (BC  DE) 
	cÖgvY : g‡b Kwi †Kvb †f±i g~jwe›`yi mv‡c‡ÿ D I E  we›`yi Ae¯’vb †f±i h_vµ‡g d I e
	= c  b
	= e  d
	 P we›`yi Ae¯’vb †f±i = (b + e) [  P, BE  Gi ga¨we›`y]
	Ges Q  we›`yi Ae¯’vb †f±i  =  (b + d) [ Q, CD  Gi ga¨we›`y]
	 = (c + d)  (b + e)
		= (c + d  b  e) = {( c  b)  (e  d)}
		= ()
	DE || BC nIqvq  †f±iwU I I  †f±‡ii mgvšÍivj n‡e, Zvn‡j  †f±iwU I I  Gi mgvšÍivj n‡e|
	 PQ || DE 
	Avevi, =  
	ev PQ =  =  (BC  DE)  
	 PQ || DEGes PQ = (BC  DE) (†`Lv‡bv n‡jv)
M.	 


	wP‡Î, ABC wÎfz‡R D I E h_vµ‡g AB  I AC Gi ga¨we›`y| P, BE Gi ga¨we›`y|
	†h‡Kv‡bv †f±i g~jwe›`yi mv‡c‡ÿ A, B  I C  Gi Ae¯’vb †f±i a, b  I c
	 = b  a
	Ges = c  a
	 D we›`yi Ae¯’vb †f±i = (a + b)
	E we›`yi Ae¯’vb †f±i = (a + c)
	Ges P we›`yi Ae¯’vb †f±i = 
	=  (a + b)
		=  b +  (a + c)   a   b
		= (c  a) = 
	myZivs ||= ||
	 DP = AC  Ges IGi aviK‡iLv GKB ev mgvšÍivj| 
	 DP || AC Ges DP =   (cÖgvwYZ)
cÖkœ-25  A, B, C I D we›`y¸‡jvi Ae¯’vb †f±i h_vµ‡g a, b, c I d|
	[image: ]
	K.	†`LvI †h, = b  a	2
L.	†`LvI †h, ABCD  mvgvšÍwiK n‡e hw` I †Kej hw` b  a = c  d nq|	4
M.	AB  †iLvsk C we›`y‡Z m : n Abycv‡Z AšÍwe©f³ n‡j, †`LvI †h, C we›`yi Ae¯’vb †f±i c = 	4


  25bs cª‡kœi mgvavb  
K.	g‡b Kwi, †Kv‡bv mgZ‡j O we›`y mv‡c‡ÿ A we›`yi Ae¯’vb  †f±i  = a Ges B  we›`yi Ae¯’vb †f±i,
		 = b
	Zvn‡j + = 
	ev, a + = b
	 = b  a   (†`Lv‡bv n‡jv) 
	



L.	†`Iqv Av‡Q, A, B, C, D we›`y¸‡jvi Ae¯’vb †f±i h_vµ‡g  a, b, c, d
	†`Lv‡Z n‡e †h, ABCD mvgvšÍwiK n‡e hw` I  †Kej hw` b  a = c  d nq|


	A, B, C I D we›`y¸‡jvi Ae¯’vb †f±i h_vµ‡g a, b, c I d
	  = b  a Ges = c  d
	g‡b Kwi, ABCD GKwU mvgvšÍwiK| 
	Zvn‡j AB  I DC ci¯úi mgvb I mgvšÍivj n‡e|
	 = 
	 b  a = c  d
	=
	myZivs AB I DC †iLv `ywU ci¯úi mgvb I mgvšÍivj A_©vr
	ABCD GKwU mvgvšÍwiK| 
	 ABCD GKwU mvgvšÍwiK n‡e hw` I †Kej hw`
	b  a = c  d nq| (†`Lv‡bv n‡jv)
M.	g‡b Kwi, †Kv‡bv g~jwe›`y O Gi mv‡c‡ÿ A I B Gi Ae¯’vb †f±i h_vµ‡g a I b| AB †iLvsk C we›`y‡Z m : n Abycv‡Z AšÍwe©f³ n‡j †`Lv‡Z n‡e †h, C we›`yi Ae¯’vb †f±i 
	c = 


	cÖgvY :  = 
	[  AB †iLvsk C  we›`y‡Z m : n Abycv‡Z AšÍwe©f³ n‡q‡Q|]
	ev, = 
	ev, = [e¨¯ÍKiY K‡i]
	ev,	 [†hvRb K‡i]	
	ev, 
	 ev, 
	ev, = 
	ev, = [e¨¯ÍKiY K‡i]
	ev, || = ||
	ev, =    [  = Ges Gi w`K GKB]
	ev, c  a = (b  a) [= c  a  Ges = b  a]
	ev, c = (b  a) + a
	ev, c = 
	 c =   (†`Lv‡bv n‡jv)
cÖkœ-26  P, Q, R, S GKwU PZzfz©‡Ri PviwU kxl©we›`y| PZzfz©‡Ri evû¸‡jvi ga¨we›`y h_vµ‡g A, B, C I D|
	[image: ]
	K.	AB Gi Ae¯’vb †f±i PQ I QR Gi gva¨‡g cÖKvk Ki|	2
L.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, ABCD  GKwU mvgvšÍwiK| 	4
M.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, ABCD  Gi KY©Øq ci¯úi‡K mgwØLwÊZ K‡i|	4


  26bs cª‡kœi mgvavb  
	K.	wPÎ n‡Z, 
	=  + 
	ev, = + 
	 = 
	



L.	†`Iqv Av‡Q, PQRS PZzfz©‡Ri evû¸‡jvi ga¨we›`y h_vµ‡g A, B, C I D cÖgvY Ki‡Z n‡e †h, ABCD GKwU mvgvšÍwiK|
	cÖgvY : g‡b Kwi,  = a,  = b, = c  Ges = d
	ÔKÕ n‡Z cvB,  = ( + ) = (a + b)
	Abyiƒcfv‡e = (b + c) Ges = (c + d)
	Ges =  (d + a)
	Avevi, = + = a + b
	Ges = + = (c + d) [†f±i †hv‡Mi wÎfzR wewa Abyhvqx] 
	 (a + b) + (c + d) =+ 
		=  	[ =  ]
	A_©vr  (a + b) = (c + d) 
		ev, (a + b) =  (c + d)
	 =  
	 = 
	 AB Ges DC  mgvb I mgvšÍivj| Abyiƒcfv‡e BC Ges AD  mgvb I mgvšÍivj|
	ABCD GKwU mvgvšÍwiK| (cÖgvwYZ)
M.	


	g‡b Kwi, ABCD mvgvšÍwi‡Ki IKY©Øq ci¯úi‡K O we›`y‡Z †Q` K‡i| 
	g‡b Kwi,  = a, = b
	= c Ges = d
	cÖgvY Ki‡Z n‡e †h, |a| = | c|, |b|= |d|
	cÖgvY : += Ges += 
	ÔLÕ n‡Z cvB, = 
	A_©vr + = +
	ev, a + d = b + c  
	ev, a + d  c  d = b + c  c  d
 [Dfq c‡ÿ c  d †hvM K‡i]
	 a  c = b  d
	GLv‡b, a I c Gi aviK AC
	 a  c Gi aviK AC
	Avevi, b I d Gi aviK BD
	 b  d Gi aviK BD
	a  c I b  d `yBwU mgvb K‡i Ak~b¨ †f±i Zv‡`i aviK‡iLv GKB A_ev mgvšÍivj n‡e| wKš‘ AC I BD `yBwU ci¯úi‡”Q`x AmgvšÍivj mij‡iLv|
	myZivs a  c I b  d †f±i Ak~b¨ n‡Z cv‡i bv weavq G‡`i gvb k~b¨ n‡e|
	 a  c = 0
	ev, a = c 
	Ges b  d = 0
	 b = d
	 |a| = |c| Ges |b| = |d|
	 ABCD Gi KY©Øq ci¯úi‡K mgwØLwÊZ K‡i| (cÖgvwYZ)
cÖkœ-27  ABCD GKwU mvgvšÍwiK hvi KY©Øq AC I BD| 
	[image: ]
	K.	,  †f±iØq‡K I †f±iØ‡qi gva¨‡g cÖKvk Ki|	2
L.	†f±i c×wZ‡Z cÖgvY Ki †h, cÖ`Ë KY©Øq ci¯úi‡K mgwØLwÊZ K‡i| 	4
M.	AB I CD evûi ga¨we›`y h_vµ‡g P I Q n‡j cÖgvY Ki †h, APCQ GKwU mvgvšÍwiK|	4


  27bs cª‡kœi mgvavb  
K.	


	ABCD GKwU mvgvšÍwiK hvi KY©Øq AC  I BD hv‡`i †Q` we›`y O| 
	ABD-G †f±‡ii wÎfzR wewa Abyhvqx, 
	+ = 
	 =  ...........(i)
	ABC-G †f±‡ii wÎfzR wewa Abyhvqx, 
	+ = 
	ev, = + ................(ii)   
	 (i) I (ii) bs mgxKi‡Y ,  †f±iØq‡K I  †f±iØ‡qi gva¨‡g cÖKvk Kiv n‡jv|
L.	Abykxjbx 12 Gi D`vniY 4 †`L|
M.	 


	ABCD mvgvšÍwi‡Ki AB I CD  evûi ga¨we›`y h_vµ‡g 
	P I Q| P, Q †hvM Kwi|
 	cÖgvY Ki‡Z n‡e †h, APCQ GKwU mvgvšÍwiK|
	cÖgvY : g‡b Kwi,  = a, = b, = c Ges = d
	PBC-G †f±i †hv‡Mi wÎfzRwewa Abyhvqx, 
	= + 
	= + 	[  P, AB Gi ga¨we›`y] 
	 = a	 + b ................ (i)
	ADQ - G †f±i †hv‡Mi wÎfzR wewa Abyhvqx, 
	 =  + 
	= + 	[ Q, CD  Gi ga¨we›`y] 
	= c  + d
	=  a + b ............. (ii)   
	(i) I (ii)  †_‡K cvB, 
	 = 
	†f±iØq mgvb| A_©vr Zv‡`i aviK †iLv GKB A_ev mgvšÍivj wKš‘ GLv‡b aviK †iLv GK bq|
	 †f±iØ‡qi aviK †iLv PC || QA
	Avevi, P, AB Gi ga¨we›`y e‡j,  = 
	 = a ............(iii)
	Ges Q, CD  Gi ga¨we›`y e‡j, = 
		ev, = c
		 = a
	myZivs  I  †f±iØ‡qi mgvb I mgvšÍivj| 
	 APCQ GKwU mvgvšÍwiK (cÖgvwYZ)
cÖkœ-28  


Dc‡ii wP‡Î ABC wÎfz‡Ri AB  I AC evûi ga¨we›`y h_vµ‡g D I E Ges BCFD GKwU mvgvšÍwiK|
	[image: ]
	K.	(+ ) †K  †f±‡ii gva¨‡g cÖKvk Ki|	2
L.	†f±‡ii mvnv‡h¨ cÖgvY Ki †h, DE || BC  Ges DE = 	4
M.	BCFD mvgvšÍwi‡Ki KY©Øq I  n‡j,  I  †f±iØq‡K  I   †f±‡ii gva¨‡g cÖKvk Ki Ges †`LvI †h, + = 2 Ges  = 2	4


  28bs cª‡kœi mgvavb  
K.	ADE-G 
	+ = 	[wÎfzR wewa] 
		= 	[  †h‡nZz E , AC  Gi ga¨we›`y]
	myZivs + = 
L.	Abykxjbx 12 Gi D`vniY-3 †`L|

M.	GLv‡b BF I CD, BCED mvgvšÍwi‡Ki KY©Øq|


	I  †f±iØq‡K I  †f±‡ii gva¨‡g cÖKvk Ki‡Z n‡e, 
	BCD -G = + [wÎfzR wewa]
	 =  ................. (i) 
	Avevi, BDF -G = + 
			      = +  
[ BCFD mvgvšÍwiK e‡j = ]
	            = +   [(i) bs n‡Z]
	 = 2 ........... (ii)
	AZGe, (i) I (ii) bs mgxKiY ,   †f±iØq‡K I  †f±iØ‡qi gva¨‡g cÖKvk Kiv n‡jv| 
	Avevi, (ii) bs  †_‡K cvB, 
	= 2 
	ev, + = 2  + [Dfq c‡ÿ†hvM K‡i]
	ev, + = 2
	 + = 2......... (iii)  [BCFD mvgvšÍwiK e‡j = ]
	Avevi,    = 2  [(iii) bs e¨envi K‡i]
	ev,   = 2 2= 2()
	ev,  = 2(+) [=  ]
	ev,  = 2
	  = 2...................... (iv)
	mgxKiY (iii)  I  (iv) n‡Z cvB, 
	+ = 2Ges  = 2 (†`Lv‡bv n‡jv)


image3.emf
R  

Q  

D  

E  

P  

 


oleObject42.bin


A







B







C







P







Q







D







E












image44.emf
 

A   B C  

P  

D   E  


oleObject43.bin


A







B







C







P











D







E












image45.emf
 

O B  

a  

b  

A  


oleObject44.bin


O







B







a







b







A












image46.emf
 

A   D   B C  


oleObject45.bin






A







D







C







B












image47.emf
 

O  

C  

A  

B  

a 

m  

c  

b  

n  


oleObject46.bin


O







C







A







B







a







m







c







b







n












image48.emf
 

S 

R  

C  

P  

Q  

A  

D 

B  


oleObject2.bin


R







Q







E







D







P












oleObject47.bin


B







D







A







Q







P







C







R







S












image49.emf
 

S 

R  

C  

P  

Q  

A  

D 

O  

B  


oleObject48.bin


B







O







D







A







Q







P







C







R







S












image50.emf
 

D  

O  

C  

A B  


oleObject49.bin


D







O







C







B











A












image51.emf
 

D   Q   C  

A P   B  


oleObject50.bin


D







Q







C







B







P







A












image52.emf
 

C  

A  

D  

F  

E  

B 


oleObject51.bin


C







A







D







F







E











B












image53.emf
 

C  

A  

D  

F  

E  

O  

B 


image4.emf
R  

Q  

D  

E  

P  

 


oleObject52.bin


C







A







D







F







E







O







B












oleObject3.bin


R







Q







E







D







P












image5.emf
R  

Q  

D  

E  

P  

F  

G  

 


oleObject4.bin


G







F







R







Q







E







D







P












image6.emf
  P  

S   T  

Q R  


oleObject5.bin


P







S







T







Q







R












image7.emf
  P  

S   T  

Q   R  


oleObject6.bin


R







Q







T







S







P












image8.emf
A  

B C  

Q   P  

 


oleObject7.bin


P







Q







C







B







A












image9.emf
A   B 

C  

Q  

P  

E  

 


oleObject8.bin


P







Q







C







B







A



















E
















image10.emf
A   B 

C  

Q  

P  

R   S  

 


oleObject9.bin


P







Q







C







B







A







R







S












image11.emf
  P  

R  

N   M  

Q 


oleObject10.bin


M







N







R







P







Q












oleObject11.bin


M







N







R







P







Q












image12.emf
 

M   N   R   Q 

D   E  


oleObject12.bin


E







D







Q







R







N







M












image13.emf
 

B C  

A   D   E  


oleObject13.bin


E







D







A







C







B












image14.emf
 

A O  

C   B  

m  

a  

c  

b  

n  


oleObject14.bin


a







n







b







c







m







B







C







O







A












image15.emf
 

D   C  

B   A 

O  

Q   S  

R  

P  


oleObject15.bin


P







R







S







Q







O







A







B







C







D












image16.emf
 

C   B   A 

v  

u  

u  +  v  


oleObject16.bin


u + v







u







v







A







B







C












image17.emf
 

D   C  

B   A 

O  


oleObject17.bin


O







A







B







C







D












image18.emf
 

D 

C  

B  

A  

R  

S  

Q  

P  


oleObject18.bin


B







P







A







Q







S







R







C







D












image19.emf
 

u  

A 

B  

C  

m u  

u u  


oleObject19.bin


u







A







B







C







mu







uu












image20.emf
 

a  +  b  

A  

B  

D  

C   O 

b  

a  

m a  

b  

m b  

a  

O  

m a  +  n b  

C  

B  

A  

D  

wPÎ  - 1   wPÎ  - 2  


oleObject20.bin


a + b







A







B







D







C







O







b







a







ma







b







mb







a







O







ma + nb







C







B







A







D







wPÎ -1







wPÎ -2












image21.emf
 

D   C   O   A  

E 

B  


oleObject21.bin






D







C







A







O







E







B












image23.emf
 

A  

S  

D 

P  

R   B  

Q  

C  


oleObject22.bin






























A















S







D







P







R







B







Q







C












image24.emf
 

D 

C  

B  

A  

R  

S  

Q  

P  


oleObject23.bin


B







P







A







Q







S







R







C







D












image25.emf
 

A  

E    

F  

B 

C  

D  

O  


oleObject24.bin


A







E











F







B







C







D







O












image26.emf
     

D C   A   B  


oleObject25.bin




C







D







B







A
















image27.emf
 

O  

 B  

A   a  

b  

E  


oleObject26.bin


O







 B







A







a











b







E












image28.emf
     

A D   B   C  


image1.emf
R  

Q  

D  

E  

p  

 


oleObject27.bin




D







A







C







B
















image29.emf
 

F  

A  

E  

C  

B 

O  

D  


oleObject28.bin


F







A







E







C







B







O







D












image30.emf
 

A   F  

B 

C  

E  

B  

C  

E  

F  

P  

Q  


oleObject29.bin


B







A







F







B







C







E







C







E







F







P







Q












image31.emf
 

P  

A  

B 

S  

Q  

C  

R  

D  


oleObject30.bin
[image: image1.emf]

P







A







B







S







Q







C







R







D












image32.emf
 

O 

B  

A  

C  

a  

b  

c  


oleObject31.bin


O







B







A







C







a







b







c












image33.emf
  D  

C  

A 

B  

O  


oleObject1.bin


R







Q







E







D







p












oleObject32.bin






D







C







B







A







O












image34.emf
 

D  

C   A  

B  

O  


oleObject33.bin






D







C







B







A







O












image35.emf
  A  

B 

C  

D  

E  


oleObject34.bin


A







B







C







D



















E












image36.emf
  A  

B 

C  

D  

E  

M   N  


oleObject35.bin


A







B







C







D







M







N











E












image37.emf
 

A   C  

B 

D  


oleObject36.bin


C







B







D







A












image38.emf
 

A  

S   D  

P   R  

B 

Q  

C  


image2.emf

oleObject37.bin






























A















S







D







P







R







B







Q







C












image39.emf
  D   R   C  

Q  

B   M   P   A 

S  

N  


oleObject38.bin


D







R







C







Q







B







M







P







A







S







N












image40.emf
 

D   C  

A 

B  

O  


oleObject39.bin


D







C







B







A







O












image41.emf
 

A   B  

D C  

O  


oleObject40.bin


A







B







C







D







O












image42.emf
 

O 

P  

OP     


oleObject41.bin


O







P







� eq \o(OP, ()�
















image43.emf
 

A   B C  

P   Q  

D   E  


image22.jpeg




