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¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 8.1


cÖkœ-1  GKw`b mvewibv Zvi evÜex‡K ejj c„w_ex †_‡K m~‡h©i `~iZ¡ 14.9  107 wK.wg. Ges c„w_exi †K›`ªwe›`y‡Z m~‡h©i e¨vm 32 †KvY Drcbœ K‡i| c„w_ex m~‡h©i Pvwiw`‡K Ny‡i Avm‡Z 365 w`b mgq jv‡M|
	[image: ]
	K.	†KvYwU‡K †iwWqv‡b cÖKvk Ki|	2
L.	m~‡h©i e¨vm wbY©q Ki|	4
M.	c„w_exi MwZ‡eM NÈvq KZ?	4


  1bs cª‡kœi mgvavb  
K.	 = 32 = 	=    †iwWqvb =  †iwWqvb (Ans.)
L.	m~‡h©i e¨vm, s = r = 14.9  107   wK.wg.
		= 13.87  105 wK. wg. (Ans.)
M.	c„w_exi AwZµvšÍ `~iZ¡ S = 2r
		= 2  14.9  107 wK. wg.
		= 93.657  107 wK. wg.
	365  w`b =   24 NÈv = 8766 NÈv|
	 c„w_exi MwZ‡eM =  
		= 1.068  105 wK.wg./NÈv (Ans.)
cÖkœ-2  176 wgUvi cwiwa wewkó e„ËvKvi gv‡Vi A we›`y †_‡K cwiwa eivei †`Šwo‡q GK evjK 7 †m‡K‡Û P we›`y‡Z †cuŠQvq| AP †K‡›`ª AOP = 60 †KvY Drcbœ Ki‡jv| GLv‡b AB  OA|


	[image: ]
	K.	gv‡Vi e¨vmva© Dc‡ii wP‡Îi Av‡jv‡K wbY©q Ki|	2
L.	cÖgvY Ki †h, AOP GKwU †iwWqvb †KvY/aªæe †KvY|	4
M.	evjKwU KZ †e‡M †`uŠovw”Qj Zv wbY©q Ki| gvVwUi †ÿÎdj AviI 500 eM© wg. †ewk n‡j cwiwa eivei m¤ú~Y© cÖ`wÿY Ki‡Z evjKwUi KZ mgq jvM‡Zv Zv wbY©q Ki|	4


 2bs cª‡kœi mgvavb  
K.	Avgiv Rvwb, e„‡Ëi cwiwa 2r
	†`Iqv Av‡Q, cwiwa 176 wgUvi
	 2r = 176
	ev, r = 
		= 28.01 (Ans.)
L.	wP‡Î, O †K›`ª wewkó e„‡Ëi AP Pvc †K‡›`ª AOP †KvY ˆZwi K‡i| cÖgvY Ki‡Z n‡e, AOP aªæe †KvY|


	cÖgvY : †h‡nZz OB  OA.
	AZGe AB = cwiwai GK PZz_©vsk 	=   2r = 
	Ges Pvc AP = r =    [  = 60 =  ]
	Avgiv Rvwb, e„‡Ëi †Kv‡bv Pvc Øviv Drcbœ †K›`ª¯’ †KvY H e„ËPv‡ci mgvbycvwZK|
	myZivs = 
	ev, AOP =   AOB
	=   GK mg‡KvY 
	= mg‡KvY
	†h‡nZz mg‡KvY I DfqB aªæeK †m‡nZz AOP GKwU aªe †KvY|
(cÖgvwYZ)
M.	Pvc AP †K‡›`ª †iwWqvb †KvY Drcbœ K‡i [ÔLÕ n‡Z]
	GLv‡b e¨vmva©, r = 28.01 wgUvi
	 s = r = 28.01   = 29.3 wgUvi
	evj‡Ki †eM =  wgUvi/†m‡KÛ = 4.19 wgUvi/†m‡KÛ
	gvVwUi †ÿÎdj, A = r2
		=   (28.01)2 eM©wgUvi
		= 2464.768 eM©wgUvi
	hw` AviI 500 wgUvi †ewk n‡Zv Zvn‡j 
	†ÿÎdj n‡Zv, 2464.768 + 500 eM©wgUvi
		= 29964.768 eM©wgUvi
	GLb e¨vmva© r1, n‡j †ÿÎdj r12
	 r12 = 2964.768
	ZLb e¨vmva© n‡Zv, r1 = 30.72 wgUvi
	Ges cwiwa, 2r1 = 193.02 wgUvi
	gvVwU cÖ`wÿY Ki‡Z cÖ‡qvRbxq mgq
	=  = †m‡KÛ
	= 46 †m‡KÛ (cÖvq) (Ans.)







cÖkœ-3  535, 365,  720 I 1045 PviwU †KvY|
	[image: ]
	K.	†KvY PviwU‡K †iwWqv‡b cÖKvk Ki|	2
L.	†KvY PviwU †Kvb PZzf©v‡M Awe¯’Z, wPÎmn eY©bv Ki|	4
M.	UzUzj mvB‡K‡j P‡o 70 wgUvi e¨vmva© wewkó GKwU e„ËvKvi c‡_ K‡qKevi Ny‡i †K‡›`ª 1045 †KvY ˆZwi K‡i| UzUzj e„ËvKvi c‡_ †gvU KZ `~iZ¡ AwZµg Kij|	4


  3bs cª‡kœi mgvavb  
K.	535 =  = 
	 365 = = 
	 720 = =  4c
	 1045 = = 
L.	535 †KvYwU †Kvb PZzf©v‡M Ae¯’vb K‡i Zv wPÎmn †`Lv‡bv n‡jv :
	wnmve : 535 = 450 + 85 = 5  90 + 85
e¨vL¨v : 535 †KvYwU abvZ¥K Ges 5 mg‡KvY A‡cÿv e„nËi wKš‘ 6 mg‡KvY A‡cÿv ¶z`ªZi| 535 †KvYwU Drcbœ Ki‡Z Nwoi KuvUvi wecixZ w`‡K †Kv‡bv iwk¥‡K 5 mg‡KvY 
	



	Avmvi ci cieZx© mg‡Kv‡Yi 85 ch©šÍ †ewk Nyi‡Z n‡q‡Q| myZivs 535 †KvYwU 2q PZzf©v‡M Ae¯’vb K‡i|
	365 =  360  5 =  4  90  5
	 365 GKwU FYvZ¥K †KvY| 365 †KvYwU Drcbœ Ki‡Z †Kv‡bv iwk¥‡K Nwoi KuvUvi w`‡K GKevi m¤ú~Y© Ny‡i GKB w`‡K AviI 5 Ny‡i PZz_© PZzf©v‡M Avm‡Z n‡q‡Q|
	myZivs 365 †KvYwUi Ae¯’vb PZz_© PZyf©v‡M|
	720 =  8  90  0
720 †KvYwU FYvZ¥K †KvY| 720 †KvYwU Drcbœ Ki‡Z iwk¥‡K Nwoi KuvUvi w`‡K `yBevi m¤ú~Y© ev 8 mg‡KvY †Nvi‡Z n‡q‡Q|
myZivs 720 †KvYwUi Ae¯’vb x A‡ÿ|
	





1045 †KvYwU †Kvb PZzf©v‡M Ae¯’vb K‡i, Zv wPÎmn †`Lv‡bv n‡jv:
	wnmve : 1045 = 1080 + 65 = 11  90 + 55
e¨vL¨v : 1045 †KvYwU abvZ¥K Ges 11 mg‡KvY A‡cÿv e„nËi wKš‘ 12 mg‡KvY A‡cÿv ¶z`ªZi| 1045 †KvYwU Drcbœ Ki‡Z Nwoi KuvUvi wecixZ w`‡K †Kv‡bv iwk¥‡K mg‡KvY ev
	



wZbevi m¤ú~Y© Ny‡i Avw` Ae¯’v‡b Avmvi cieZx© mg‡Kv‡Yi 55 ch©šÍ †ewk Nyi‡Z n‡q‡Q| myZivs 1045 †KvYwU cÖ_g PZzf©v‡M Ae¯’vb K‡i|
M.	†`Iqv Av‡Q, e¨vmva©, r = 70 wgUvi
	gv‡Vi †K‡›`ª Drcbœ †KvY,  = 1045
				    =  †iwWqvb [ÔKÕ Ask n‡Z]
 AwZµg `~iZ¡ s = r = 70   wg. = 406389 wg. (cÖvq)
	 UzUzj e„ËvKvi c‡_ †gvU 406389 wgUvi (cÖvq) AwZµg Kij| 
(Ans.)

cÖkœ-4  †mvRv †ijc‡_ 60 wK. wg./NÈv MwZ‡e‡M PjšÍ GKwU †Uªb XvKv †_‡K Ck¦i`x †cuŠQv‡Z 3 N›Uv 45 wgwbU jv‡M| XvKv I Ck¦i`x c„w_exi †K‡›`ª 2 †KvY Drcbœ K‡i|
	[image: ]
	K.	XvKv †_‡K Ck¦i`xi ga¨eZ©x `~iZ¡ wbY©q Ki|	2
L.	Ic‡ii Z_¨vbyhvqx c„w_exi e¨vmva© †ei Ki|	4
M.	c„w_exi Ic‡ii †h `yBwU ¯’vb c„w_exi †K‡›`ª 32 †KvY Drcbœ K‡i Zv‡`i `~iZ¡ wbY©q Ki|	4


  4bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, †Uª‡bi MwZ‡eM 60 wK.wg./NÈv
	cÖ‡qvRbxq mgq 3 N›Uv 45 wgwbU =  NÈv
			=  NÈv
			=  NÈv
		 XvKv †_‡K Ck¦i`xi `~iZ¡ = †U‡bi MwZ‡eM  mgq
			= 60 wK.wg./NÈv   NÈv
			= 225 wK.wg. (Ans.)
L.	g‡b Kwi, c„w_exi e¨vmva© = r 
	 XvKv I Ck¦i`x Øviv c„w_exi †ÿ‡›`ª 
	Drcbœ †Kvb  = 2 = 2   †iwWqvb
	 XvKv I Ck¦i`xi ga¨eZ©x `~iZ¡ = S = Pv‡ci ˆ`N©¨
			= 225 wK.wg.
	Avgiv Rvwb, S = r
			ev, r = 
			ev, r =  = 225  
			= 644576 wK.wg. (cÖvq) (Ans.)
M.	¯’vb `ywU c„w_exi †K›`ª  = 32 †Kvb Drcbœ K‡i
	GLb  = 32 =  =  = 
	GLb, Pvc S = r = 6445   wK.wg.
		= 0999 wK.wg.  1 wK.wg. (Ans.)
cÖkœ-5  GK PvKvwewkó mvK©vm mvB‡K‡ji PvKvi e¨vm 70 †mwg. Ges PvKvwU cÖwZ †m‡K‡Û 7 evi AvewZ©Z nq|
	[image: ]
	K.	PvKvwU 1 evi Nyi‡j mvB‡KjwU KZ `~‡i hv‡e?	2
L.	mvB‡K‡ji MwZ‡eM NÈvq KZ?	4
M.	hw` GKwU evBmvB‡Kj D³ mvB‡KjwUi MwZ‡e‡M e„ËvKvi c‡_ 15 †m‡K‡Û e„‡Ëi †K‡›`ª  †KvY Drcbœ K‡i, Z‡e e„ËvKvi c_wUi e¨vmva© KZ?	4


  5bs cª‡kœi mgvavb  
K.	awi, mvB‡K‡ji PvKvi e¨vmva© = r wg.
	 PvKvi cwiwa = 2r wg.
	†`Iqv Av‡Q, PvKvi e¨vm = 70 †m.wg. = 0.70 wg.
	  = 035 wg.
	 PvKvi cwiwa = 2  3.1416  035 wg = 2199 wg. (Ans.)
L.	PvKvwU cÖwZ †m‡K‡Û 7 evi AvewZ©Z nq|
	 mvB‡KjwU 1 NÈvq ev (60  60) †m‡K‡Û AwZµg K‡i
			= 2199  7  60  60 wg.
			=  wK.wg.
			= 55415 wK.wg. = 5542 wK.wg. (Ans.)
M.	cÖkœg‡Z, evBmvB‡K‡ji MwZ‡eM = mvB‡K‡ji MwZ‡eM
	= 5542 wK.wg.
	evBmvB‡KjwU
	3600 †m‡K‡Û (1 NÈvq) AwZµg K‡i 5542 wK.wg.
	 15 †m‡K‡Û AwZµg K‡i   wgUvi
				= 230.917 wgUvi
	AwZµvšÍ `~i‡Z¡i ˆ`N©¨, S = 230.917 wgUvi
	†`Iqv Av‡Q, †K›`ª¯’ †KvY  = 
	g‡b Kwi, e„ËvKvi c_wUi e¨vmva© = x wgUvi 
	Avgiv Rvwb, S = r
			ev, 230917 = x  
			ev, x = 
			 x = 1764072 wgUvi (Ans.)
cÖkœ-6  
[image: 1]
wP‡Î ABC GKwU e„ËvKvi PvKvi e¨vm AC = 70 †m.wg.
	[image: ]
	K.	AB Pv‡ci ˆ`N©¨ 35 †m.wg. n‡j AOB Gi gvb KZ? e„‡Ëi cwiwa I e¨v‡mi AbycvZ wbY©q Ki|	2
L.	wP‡Î AOD = 45 n‡j, AD Pv‡ci ˆ`N©¨ wbY©q Ki|	4
M.	PvKvwU cÖwZ †m‡K‡Û 7 evi AvewZ©Z n‡j PvKvwUi MwZ‡eM NÈvq KZ wK.wg. n‡e?	4


  6bs cª‡kœi mgvavb  
K.	DÏxcK Abymv‡i, PvKvi e¨vm, AC = 70 †m.wg.
				 PvKvi e¨vmva©, r =  †m.wg.
					= 35 †m.wg.
	 AOB Gi e„Ëxqgvb =  =  = 1 †iwWqvb
	 e„‡Ëi cwiwa I e¨v‡mi AbycvZ = 2r : 2r =  : 1 (Ans.)
L.	Avgiv Rvwb,
	1 =  
	 45 =  = 
	Avevi, AOD Gi e„Ëxq cwigvY =  
	ev,  = 
	ev, 4AD = r  31416
	ev, AD =  = 27.489 †m.wg.  (Ans.)
M.	PvKvi cwiwa	= 2r = 2  31416  35 †m.wg.
				= 219.912 †m.wg.
	PvKvwU cÖwZ †m‡K‡Û 7 evi AvewZ©Z nq
	 PvKvwU cÖwZ †m‡K‡Û AwZµg K‡i
				= (7  219912) †m.wg.
	 PvKvwU 1 NÈvq ev, 3600 †m‡K‡Û AwZµg K‡i
				=  wK.wg.
				= 55.42 wK.wg. (Ans.)
cÖkœ-7  GKwU e„ËPvc 28 †m.wg. `xN© e¨vmva© wewkó e„‡Ëi †K‡›`ª 45 †KvY Drcbœ K‡i|
	[image: ]
	K.	†K›`ª¯’ †KvY‡K †iwWqv‡b cÖKvk Ki|	2
L.	e„ËPvcwUi ˆ`N©¨ wbY©q Ki|	4
M.	e„ËPv‡ci ˆ`‡N©¨i mgvb e¨vmva© wewkó GKwU PvKv 500 †m.wg. `~iZ¡ AwZµg Ki‡j KZevi Nyi‡e?	4


  7bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q,  = 45= 45    =  (Ans.)
L.	†`Iqv Av‡Q, e„‡Ëi e¨vmva©, r = 28 †m. wg.
	ÔKÕ bs n‡Z  cvB,  = 
	Avgiv Rvwb, s = r = 28   †m.wg. =   †m.wg.
			= 21.9912 †m.wg. (Ans.)
M.	ÔLÕ †_‡K cvB,	e„ËPvcwUi ˆ`N©¨ = 22 †m.wg. 
	PvKvi cwiwa = 2r = 2  3.1416  22 †m.wg.
				= 138.2304 †m.wg.
	PvKvwU 138.2304 †m.wg. AwZµg K‡i 1 evi Ny‡i
	 PvKvwU 500 †m.wg. AwZµg K‡i  evi Ny‡i
			= 3.617 evi Ny‡i
			 4 evi (Ans.)
cÖkœ-8  GKwU PvKv e„ËvKvi c‡_ 250 wgUvi c_ †h‡Z 35 evi Ny‡i|
	[image: ]
	K.	PvKvi e¨vmva© wbY©q Ki|	2
L.	PvKvwU cÖwZ †m‡K‡Û 11 evi Nyi‡j PvKvwUi MwZ‡eM NÈvq KZ?	4
M.	PvKvwU hw` e„‡Ëi †K‡›`ª 60 †KvY Drcbœ K‡i Z‡e e„‡Ëi e¨vmva© wbY©q Ki|	4


  8bs cª‡kœi mgvavb  
K.	g‡b Kwi, PvKvi e¨vmva© r wg. 
	 PvKvi cwiwa 2r wg.
	Avevi PvKv 1 evi Ny‡i AwZµg K‡i  = 7.143 wg.
	cÖkœg‡Z, 2r = 7.143
				ev, r =  =   = 1.137 wg. (Ans.)
L.	ÔKÕ †_‡K cvB, PvKvwU 1 evi Ny‡i 7.143 wgUvi c_ AwZµg K‡i,
	 PvKvwU 11 evi Ny‡i (11  7.143) wg. ev, 78.573 wg. c_ AwZµg K‡i, 
	 PvKvwU cÖwZ †m‡K‡Û hvq 78.573 wg.
	 PvKvwU 3600 †m‡K‡Û hvq (78.573  3600) wg.
				= 282863.18 wg.
				= 282.86 wK.wg. (Ans.)
M.	g‡b Kwi,
	e„‡Ëi e¨vmva© = r wg.
	PvKvwUi AwZµvšÍ `~iZ¡, S = 250 wg.
	†K›`ª¯’ †KvY  = 60= 	=  †iwWqvb|
	Avgiv Rvwb, S = r
				ev, r = 
				ev, r =   = 250   =  = 238.73 wg.
	e„‡Ëi e¨vmva© 238.73 wg. (Ans.)
	n = 1894 evi (cÖvq)| (Ans.)

cÖkœ-9  XvKv I `yevB ¯’vb `yBwU c„w_exi †K‡›`ª  †KvY Drcbœ K‡i| c„w_exi e¨vmva© R Ges ¯’vb `yBwU ga¨eZ©x `~iZ¡ S|
	[image: ]
	K.	†`LvI †h, c„w_exi cwiwa 2R [c„w_ex‡K e„Ë g‡b K‡i]	2
L.	S I R Gi g‡a¨ m¤úK© ¯’vcb Ki|	4
M.	hw` c„w_exi e¨vmva© 6440 wK.wg. nq Ges XvKv I `yevB c„w_exi †K‡›`ª 32357 †KvY Drcbœ K‡i Z‡e ¯’vb `yBwUi ga¨eZ©x `~iZ¡ KZ?	4


  9bs cª‡kœi mgvavb  
K.	c„w_ex‡K GKwU e„Ë Kíbv Ki‡j Gi e¨vmva© = R Ges e¨vm = 2R
	Avgiv Rvwb, †h‡Kv‡bv e„‡Ëi e¨vm Ges cwiwai AbycvZ me mgq mgvb Ges aªæe msL¨v| GB aªæe msL¨vwU‡K  Øviv cÖKvk Kiv nq|
	  = 
	ev, cwiwa = e¨vm   
	 cwiwa = 2R (†`Lv‡bv n‡jv)
L.	


	wP‡Î, g‡b Kwi, c„w_exi †K›`ª O, e¨vmva© OA = R, 
	¯’vb `ywUi ga¨eZ©x `~iZ¡ AB = S
	AB Pvc Øviv Drcbœ †K›`ª¯’ †KvY AOB =  †iwWqvb|
	e„‡Ëi e¨vmva© OA ev OB Gi mgvb K‡i GKwU Pvc AP A¼b Kwi| O, P †hvM Kwi|
	 AOP = 1  †iwWqvb|
	Avgiv Rvwb, †Kv‡bv e„ËPvc Øviv Drcbœ †K›`ª¯’ †KvY H e„ËPv‡ci mgvbycvwZK|
	  = 
	ev,  = 
	ev,  = 
	S = R (Ans.)
M.	c„w_exi e¨vmva©, R = 6440 wK.wg.
	XvKv I `yevB Øviv Drcbœ †KvY,  = 32357
		= 
		= 
		=  †iwWqvb
		= 05687 †iwWqvb|
	 XvKv I `yevB‡qi ga¨eZ©x `~iZ¡, S = R
		= 6440  05687 wK.wg.
		= 366243 wK.wg. (cÖvq)  
(Ans.)
cÖkœ-10  Kvgvj mvB‡Kj P‡o e„ËvKvi c‡_ 20 †m‡K‡Û GKwU e„ËPvc AwZµg K‡i| PvcwU †K‡›`ª 30 †KvY Drcbœ K‡i| e„‡Ëi e¨vm 150 wgUvi| e„ËvKvi c‡_i †K›`ª n‡Z 200 wK‡jvwgUvi `~‡i GKwU cvnvo 7 †KvY Drcbœ K‡i|
	[image: ]
	K.	30 †K †iwWqv‡b I 7 †K wWwMÖ‡Z cÖKvk Ki|	2
L.	Kvgv‡ji MwZ‡eM wbY©q Ki|	4
M.	cvnvowUi D”PZv wbY©q Ki|	4


  10bs cª‡kœi mgvavb  
K.	30 = 30   †iwWqvb =  †iwWqvb
		= 05236 †iwWqvb (Ans.)
	Ges 7 = = 01167 (Ans.)
L.	e„‡Ëi e¨vmva© r =  wgUvi = 75 wgUvi
	awi, Pvc AB   = s wgUvi
	Avgiv Rvwb, s = r wgUvi = 75   wgUvi
	= 3927 wgUvi (cÖvq)
	†h‡nZz Kvgvj 20 †m‡K‡Û 3927 wgUvi AwZµg K‡i
	 Kvgv‡ji MwZ‡eM =  wgUvi/†m‡KÛ	
		= 19635 wg. †m‡KÛ (Ans.)
M.	Avevi, cvnvo Øviv Drcbœ †KvY  n‡j
	 = 7 =    †iwWqvb =  †iwWqvb
	cvnv‡oi `~iZ¡, r = 200 wK‡jvwgUvi
			= 200  1000 wgUvi 
			= 200000 wgUvi
	 cvnv‡oi D”PZv s n‡j,
		s = r GKK
		= 200000   wg. = 40724 wg. (Ans.)
cÖkœ-11  wkcjy GKwU mvB‡Kj P‡o e„ËvKvi c‡_ 20 †m‡K‡Û GKwU e„ËPvc AwZµg K‡i| PvcwU †K‡›`ª 30 †KvY Drcbœ K‡i Ges e„‡Ëi e¨vm 204 wgUvi|
	[image: ]
	K.	30 †KvY‡K e„Ëxq c×wZ‡Z cÖKvk Ki|	2
L.	wkcjyi MwZ‡eM wbY©q Ki|	4
M.	†K‡›`ª 720 †KvY Drcbœ Ki‡Z wkcjy e„ËvKvi c‡_ KZ `~iZ¡ AwZµg Ki‡e Ges H c_ AwZµg Ki‡Z KZ mgq jvM‡e?	4


  11bs cª‡kœi mgvavb  
K.	Avgiv Rvwb, 1 =  †iwWqvb|
	 30 =  =  †iwWqvb| (Ans.)
L.	
	awi, wkcjy ABC e„‡Ëi B we›`y †_‡K hvÎv K‡i 20 †m‡KÛ c‡i cwiwai Dci A we›`y‡Z Av‡m|
	



	AZGe, AB Pvc Øviv Drcbœ †K›`ª¯’ †KvY AOB = 30
	OB = e¨vmva© r =  wgUvi = 102 wgUvi|
	awi, Pvc AB = s wgUvi
	Avgiv Rvwb, s = r
	ev, s = 102  30   wgUvi = 17 wgUvi
		= 17  31416 wgUvi (cÖvq) = 534072 wgUvi
		= 534072 wgUvi (cÖvq)
	 wkcjyi MwZ‡eM =  = 26703
			= 267 wgUvi/†m‡KÛ (cÖvq) (Ans.)
M.	awi, e„ËvKvi c‡_ s `~iZ¡ AwZµg K‡i|
	 s = r
	ev, s = r  
	= 102  720   wgUvi
= 408 wgUvi
= 408  31416 wgUvi (cÖvq)
= 12817728 wgUvi (cÖvq) (Ans.)
	



	wb‡Y©q mgq =  [ÔLÕ †_‡K cvB]
		= 480 †m‡KÛ = 8 wgwbU (cÖvq) (Ans.)
cÖkœ-12  c„w_exi e¨vmva© 6440 wK.wg. n‡j c„w_exi Dc‡ii `yBwU ¯’v‡bi †K‡›`ª 55 †KvY Drcbœ K‡i|
	[image: ]
	K.	†KvYwU‡K †iwWqv‡b cÖKvk Ki|	2
L.	¯’vb `yBwUi `~iZ¡ wbY©q Ki|	4
M.	†jvKwU mvB‡K‡j D³ c_ 4 wgwb‡U AwZµg Ki‡j †jvKwUi MwZ‡eM NÈvq KZ wK‡jvwgUvi?	4


  12bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, c„w_exi e¨vmva©, r = 6440 wK.wg.
    †K‡›`ª Drcbœ †KvY,  = 55
		=  [ 1 = 60 Ges 1 = 60]
		=  †iwWqvb 
		= 0000267 †iwWqvb (Ans.)
L.	awi, Pvc s ¯’vb `yBwUi ga¨eZ©x `~iZ¡ wb‡`©k K‡i|
	Avgiv Rvwb, s = r
		= (6440  0000267) wK.wg.
		= 171948 wK.wg.
	 ¯’vb `yBwUi `~iZ¡ 172 wK.wg. (cÖvq) (Ans.)
M.	†jvKwU 4 wgwb‡U hvq 172 wK.wg.
	 Ó  1     Ó     Ó     Ó
	 Ó  60    Ó    Ó   Ó
		= 258 wK.wg. (Ans.)

cÖkœ-13  GKwU e„ËvKvi PvKvi 10 †m.wg. `xN© Pv‡ci †K›`ª¯’ m¤§yL †Kv‡Yi cwigvc 30|
	[image: ]
	K.	†iwWqvb †KvY Kv‡K e‡j Ges GK †iwWqvb KZ wWMÖxi mgvb?	2
L.	PvKvwUi e¨vm wbY©q Ki|	4
M.	PvKvwU 400 wgUvi c_ AwZµg Ki‡Z KZevi Nyi‡e?	4


  13bs cª‡kœi mgvavb  
K.	†iwWqvb †KvY : †Kv‡bv e„‡Ëi e¨vmv‡a©i mgvb Pvc H e„‡Ëi †K‡›`ª †h †KvY Drcbœ K‡i †mB †KvY‡K GK †iwWqvb †KvY e‡j|
	GK †iwWqvb †KvY = 5729578 wWMÖx (cÖvq)
L.	awi, AB PvcwU e„‡Ë AOB = 30 †KvY Drcbœ K‡i|
	  = 30 =  †iwWqvb =  †iwWqvb
	Ges AB = 10 †m.wg.
	Avgiv Rvwb, s = r
		ev, r =  =  =  
	 PvKwUi e¨vm = 2r = 2   = 38197 †m.wg.(cÖvq) (Ans.)
M.	ÔLÕ n‡Z cvB PvKvwUi e¨vm, 2r = 38197 †m.wg.
	 PvKvwUi cwiwa = 2r GKK
		= 31416  38197 †m.wg.
		= 119999 †m.wg. = 120 †m.wg. (cÖvq)
	PvKvwU 120 †m.wg. c_ AwZµg Ki‡Z 1 evi Ny‡i
	Ó         1      Ó       Ó       Ó         evi Ny‡i
	 400 wg. ev 40000 †m.wg. Ó     Ó     Ó   Ó
		= 33333  Ó
	 PvKvwU 333 evi Ny‡i (Ans.)
cÖkœ-14  g‡b Kwi, c„w_exi e¨vmva© 6440 wK.wg.| ivRkvnx I PÆMÖvg c„w_exi †K‡›`ª 5636 †KvY Drcbœ K‡i| ivwd GKwU gvB‡µvevm fvov K‡i ivRkvnx n‡Z PÆMÖv‡g mivmwi †cŠQv‡jv| MvwowUi PvKvi e¨vm 0.82 wgUvi|
	[image: ]
	K.	5636 †KvY‡K †iwWqv‡b cÖKvk Ki|	2
L.	ivRkvnx n‡Z PÆMÖv‡gi `~iZ¡ wbY©q Ki|	4
M.	ivRkvnx n‡Z PÆMÖvg †h‡Z MvwowUi PvKv KZevi Nyi‡e?	4


  14bs cª‡kœi mgvavb  
K.	5636 = 5 [1 (wgwbU) = 60 (†m‡KÛ)]
		= 5 
		=  
		= 
		=    †iwWqvb [1 =  (†iwWqvb)]
		= 0.0892 †iwWqvb (Ans.)
L.	ivRkvnx n‡Z PÆMÖv‡g †M‡j c„w_exi mgvb e¨vmv‡a©i e„‡Ë †h Pvc Drcbœ K‡i Zv 0.0892 †iwWqvb †KvY Drcbœ K‡i|
	Avgiv Rvwb, Pvc, s = r
	GLv‡b, c„w_exi e¨vmva©, R = 6440 wK.wg. = 6.44  10 wgUvi Ges  = 0.0892 †iwWqvb
	myZivs ivRkvnx n‡Z PÆMÖv‡gi `~iZ¡,
		s = 6.44  106  0.0892 wgUvi
		= 574.45  103 wgUvi
		= 574.45 wK‡jvwgUvi (Ans.)
M.	†`Iqv Av‡Q, MvwowUi XvKvi e¨vm = 0.82 wgUvi
	Zvn‡j e¨vmva©, r = 0.41 wgUvi
	PvKvwU GKevi Nyi‡j PvKvwUi cwiwai mgvb 2r wgUvi `~iZ¡ AwZµg K‡i| PvKvwUi cwiwa = 2  3.1416  0.41 wgUvi 
	= 2.576 wgUvi
	ÔLÕ cÖ‡kœvËi n‡Z cvB, ivRkvnx n‡Z PÆMÖv‡gi `~iZ¡ AwZµg Ki‡Z †Nv‡i 574.45 wK‡jvwgUvi ev 574450 wgUvi
	PvKvwU 2.576 wgUvi `~iZ¡ AwZµg Ki‡Z †Nv‡i 1 evi
		1	Ó	Ó	Ó	Ó	Ó	 	Ó
	 Ó	574450	Ó	Ó	Ó	Ó	 	Ó
								= 22300.77 	Ó
	myZivs ivRkvnx n‡Z PÆMÖvg †h‡Z MvwowUi PvKv 2,23,001 evi Nyi‡e| (Ans.) 
¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 8.2




cÖkœ-1  hw` cot + cosec = a nqÑ
	[image: ]
	K.	cosec  cot Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, cos = 	4
M.	†`LvI †h, (a2 + 1) cos + (a2 + 1) sin = (a + 1)2  2	4


  1bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, cot + cosec = a
	ev, (cosec + cot) (cosec  cot) = a(cosec  cot)
	ev, cosec2  cot2 = a(cosec  cot)
	ev, 1 = a(cosec  cot) [ cosec2  cot2 = 1]
	 cosec  cot =  (Ans.)
L.	†`Iqv Av‡Q, cot + cosec = a
	Wvbcÿ = 
		= 
[ cosec2  cot2 = 1]
		= 
		= 
		=  = 
		= cos = evgcÿ
	cos =  (cÖgvwYZ)
M.	ÔLÕ †_‡K cvB, 	cos = 
	 sin = 
		=  = 
		= 
		=  = 
	evgcÿ = (a2 + 1) cos + (a2 + 1) sin
		= (a2 + 1) (cos + sin)
		= (a2 + 1) 
		= (a2 + 1) 
		= a2  1 + 2a
		= a2 + 2a + 1  2
		= (a + 1)2  2
		= Wvbcÿ
	 (a2 + 1) cos + (a2 + 1) sin = (a + 1)2  2 (†`Lv‡bv n‡jv)
cÖkœ-2  


	[image: ]
	K.	ABCD e„ËwUi e¨vmva© wbY©q Ki|	2
L.	cÖgvY Ki †h, sin (B  D) = sin B cos D  cos B sin D	4
M.	 Ges   Gi g‡a¨ m¤úK© ¯’vcb Ki|	4


  2bs cª‡kœi mgvavb  
K.	GLv‡b ABCD GKwU e„Ë Ges ABD Gi kxl© we›`yÎq H e„‡Ëi Dci Aew¯’Z|
	Avgvi Rvwb, Aa©e„Ë¯’ †KvY GK mg‡KvY|
 	†h‡nZz BAD = GK mg‡KvY|
	myZivs BAD GKwU Aa©e„Ë¯’ †KvY
	 BD n‡e ABCD e„‡Ëi e¨vm|
	GLv‡b AB = 1 GKK, AD =  GKK
	BD2 = AB2 + AD2 = (1)2 + ()2 = 1 + 3 = 4
	 BD = 2 GKK
	myZivs e„ËwUi e¨vmva© = GKK = 1 GKK
L.	cÖgvY Ki‡Z n‡e †h, sin (B  D) = sin B cos D  cos B sin D
	GLv‡b, AB = 1 GKK, AD =  GKK Ges BD = 2 GKK|
	GLb, tan ABD = 
	ev, tan B = 
	ev, tan B = 
	ev, tan B = tan 60
	 B = 60
	A_ev, tanADB = 
	ev, tan D = 
	ev, tan D = tan 30
	 D = 30
	evgcÿ = sin(B  D) = sin(60  30) = sin 30 = 
	Wvbcÿ = sin B cos D  cos B sin D
		= sin 60 cos 30  cos60 sin 30
		=        =    = 
	sin(B  D) = sin B cos D  cos B sin D (cÖgvwYZ)
M.	 Ges  Gi g‡a¨ m¤úK© ¯’vcb Ki‡Z n‡e|
	ÔLÕ n‡Z cvB, B = 60 Ges D = 30
	GLb,  = 
		= = 
		= 
		= 
		= 
		=  = 
		=  = 2 + 
	Avevi,  =  = 
		=    = 2 + 
	myZivs Ges 
	A_©vr Ges  ivwkØq ci¯úi mgvb|
	=  GwUB wb‡Y©q m¤úK©|


cÖkœ-3  ABC GKwU mg‡KvYx wÎfzR| wÎfzRwUi f‚wg, j¤^ I AwZfzR h_vµ‡g x, y I r Ges f‚wg msjMœ m~²‡KvY .
	[image: ]
	K.	Z_¨vbymv‡i wPÎ A¼b K‡i mswÿß eY©bv `vI|	2
L.	cÖgvY Ki †h, sec2  tan2 = 1	4
M.	cÖgvY Ki †h, cosec2  cot2 = 1	4


  3bs cª‡kœi mgvavb  
K.	ABC GKwU mg‡KvYx wÎfzR| 
		hvi f‚wg BC = x GKK j¤^
	AB = y GKK I AwZfzR AC = r GKK| 
	f‚wg msjMœ m~²‡KvY ACB = 
	



L.	cÖgvY Ki‡Z n‡e †h, sec2  tan2  = 1
	ÔKÕ Gi wPÎ †_‡K cvB
	sec =  = 
	tan =  =  Ges r2 = x2 + y2
	 sec2   tan2  =    =   
		=  =  [ r2 = x2 + y2]
		= 1
	sec2   tan2  = 1 (cÖgvwYZ)
M.	cÖgvY Ki‡Z n‡e †h, cosec2   cot2  = 1
	ÔKÕ Gi wPÎ †_‡K cvB,
	cosec =  = 
	cot =  =   Ges r2 = x2 + y2
	 cosec2  cot2 =   
		=    = 
		=  [r2 = x2 + y2]
		=  = 1
	cosec2  cot2 = 1 (cÖgvwYZ)
cÖkœ-4  `yBwU †Kv‡Yi cwigvc A =   I B = |
	[image: ]
	K.	sin (A + B) Ges sin (A  B) Gi gvb wbY©q Ki|	2
L.	†`LvI †h, tan 2B = 	4
M.	cÖgvY Ki †h, (i) cos (A + B) + cos (A  B) = 2 cosA cosB
	(ii) cos (A  B)  cos (A + B) = 2sinA sinB	4


  4bs cª‡kœi mgvavb  
K.	†`Iq Av‡Q, A =  I B = 
	GLb, sin(A + B) = sin  =  sin 
		= sin  = 1 (Ans.)
	Ges sin (A  B) = sin  = sin 
		= sin  =  (Ans.)
L.	Text c„ôv 157 Gi KvR As‡ki (iv) b¤^‡ii mgvavb †`L|
	 tan2B =  (†`Lv‡bv n‡jv)
M.	(i) evgcÿ = cos(A + B) + cos(A  B)
		= 0 +  [sin(A + B) = 1 ZvB cos(A + B) = 0]
		= 
	Wvbcÿ = 2cosA cosB = 2cos  cos  = 2     = 
	 evgcÿ = Wvbcÿ
	cos(A + B) + cos(A  B) = 2cosA cosB (cÖgvwYZ)
	(ii) evgcÿ = cos(A  B)  cos(A + B)
		=   0 [ÔKÕ †_‡K cvB]
		= 
	Wvbcÿ = 2sinA sinB
		= 2sin   sin  = 2  =    = 
	 evgcÿ = Wvbcÿ
	cos(A  B)  cos(A + B) = 2 sinA sinB (cÖgvwYZ)
cÖkœ-5  A =  I B =  n‡j
	[image: ]
	K.	cos (A + B) I cos (A  B) Gi gvb wbY©q Ki|	2
L.	†`LvI †h, (i) cos (A + B) = cosA cosB  sin A sinB
	(ii) cos (A  B) = cosA cosB + sin A sin B	4
M.	cÖgvY Ki †h, (i) sin (A + B) = sinA cosB + cosA sinB
	(ii)  = tan (A  B) 	4


  5bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, A =  I B = 
	 cos(A + B) = cos  = cos  = cos 
		= cos  = 0 (Ans.)
	Ges cos (A  B) = cos  = cos 
		 = cos  =  (Ans.)
L.	(i) evgcÿ = cos (A + B) = 0 [ÔKÕ n‡Z]
	Wvbcÿ = cos A cos B  sin A sin B
		= cos  cos   sin  sin 
		=       
		=    = 0
	 evgcÿ = Wvbcÿ
	cos(A + B) = cosA cosB  sinA sinB  (†`Lv‡bv n‡jv)
	(ii) evgcÿ = cos (A  B) =  [ÔKÕ n‡Z]
	Wvbcÿ = cos A cos B + sin A sin B
		= cos  cos  + sin  sin 
		=    +    =  +  =  = 
	 evgcÿ = Wvbcÿ
	cos(A  B) = cos A cos B + sin A sin B (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q, A =  I B = 
	evgcÿ = sin (A + B) = sin  = sin 
		 = sin  = 1 (Ans.)
	Wvbcÿ = sinA cosB + cosA sinB
		= sin  cos  + cos  sin 
		=  .  +    =  +  =  = 1
	 evgcÿ = Wvbcÿ
	sin(A + B) = sin A cosB + cosA sinB (cÖgvwYZ)
	(ii) evgcÿ =  =  [(i) n‡Z]
		= 
	Wvbcÿ = tan (A  B) = tan  = tan 
		= tan  = 
	 evgcÿ = Wvbcÿ
	 = tan (A  B) (cÖgvwYZ)



cÖkœ-6  `ywU evû GKwU we›`y‡Z  †Kv‡Y wgwjZ n‡jv| †KvYwUi cos AbycvZ FYvZ¥K Ges tan Abycv‡Zi gvb 
	[image: ]
	K.	cot Gi gvb wbY©q Ki|	2
L.	cos Gi gvb wbY©q Ki|	4
M.	cÖgvY Ki †h,  = 	4


  6bs cª‡kœi mgvavb  
K.	cÖkœg‡Z, tan = 
	Avgiv Rvwb, cot =  =  =    (Ans.)
L.	†`Iqv Av‡Q,
	tan = 
	ev, tan2 = 
	ev, sec2  1 = 
	ev, sec2 =  + 1
	ev, sec2 = 
	ev,  = 
	ev, cos2 = 
	ev, cos =  
	cos FYvZ¥K nIqvq cos =    (Ans.)
M.	Avgiv Rvwb, tan = 
			ev, sin = tancos
			ev, sin =      [ÔLÕ †_‡K]
			 sin =  
	GLb,  = 
			=  =  = 
                 =   = 
	 =    (cÖgvwYZ)
cÖkœ-7  tan + sec = x n‡j,
	[image: ]
	K.	sec  tan Gi gvb KZ?	2
L.	†`LvI †h, sin = 	4
M.	sin =  n‡j, tan Gi gvb wbY©q Ki|	4


  7bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, tan + sec = x
		Avgiv Rvwb, sec2  tan2 = 1
			ev, (sec + tan) (sec  tan) = 1
			ev, x(sec  tan) = 1
		 sec  tan =    (Ans.)
L.	†`Iqv Av‡Q, tan + sec = x
			ev,  +  = x
			ev,  = x
			ev,  = x2
			ev,  = x2
			ev,  = x2
			ev,  = x2
			ev,  = 	[we‡qvRb-†hvRb K‡i]
			ev,  = 
		 sin =    (†`Lv‡bv n‡jv)
M.	ÔLÕ †_‡K cvB, sin = 
			ev,  = 
			ev, cosec = 
			ev, cosec2 = 
			ev, cot2 + 1 = 
			ev, cot2 =   1
			ev, cot2 = 
			ev, cot2 = 
			ev, cot = 
		 tan =   (Ans.)
cÖkœ-8  hw` tan + sin = m Ges tan  sin = n nq Z‡e,
	[image: ]
	K.	tan2  sin2 = KZ?	2
L.	cÖgvY Ki †h, m2  n2 = 4	4
M.	†`LvI †h, (m + n)2 = 	4


  8bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, tan + sin = m Ges tan  sin = n
	 tan2  sin2 = (tan + sin) (tan  sin) = mn
	 tan2  sin2 = mn (Ans.)
L.	evgcÿ = m2  n2
			= (tan + sin)2  (tan  sin)2
			= 4tan sin
			= 4
			= 4
			= 4
			= 4
			= 4
			= 4
			= 4 = Wvbcÿ
	m2  n2 = 4 (cÖgvwYZ)
M.	Wvbcÿ =  =       [ÔKÕ †_‡K]
			=  = 
			= 	= 
			= 4 tan2 = (2 tan)2
			= (sin + tan + tan  sin)2
			= (m + n)2 = evgcÿ
		(m + n)2 =    (†`Lv‡bv n‡jv)
cÖkœ-9  sinA =  , cosB =  Ges 6sin2B + 5cosB = 7
	[image: ]
	K.	cosA I sinB Gi gvb wbY©q Ki|	2
L.	 Gi gvb KZ?	4
M.	cÖgvY Ki †h, cotB =   	4


  9bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, sinA = 
	Avgiv Rvwb, sin2A + cos2A = 1
			ev, cos2A = 1  sin2A
			= 1  =  = 
	 cosA =  
	Avevi, †`Iqv Av‡Q, cosB = 
	Avgiv Rvwb, sin2B + cos2B = 1
			ev, sin2B = 1  cos2B
				= 1  = 	= 
	         sinB = 
	cosA =  Ges sinB =  (Ans.)
L.	cotA =  =  =    = 
			cotB =  =    = 
			  = 
			= 
			=  	=   (Ans.)
M.	†`Iqv Av‡Q, 6sin2B + 5 cosB = 7
			ev, 6  6 cos2B + 5cosB  7 = 0
			ev, 6 cos2B  5 cosB + 1 = 0
			ev, 6 cos2B  2 cosB  3cosB + 1 = 0
			ev, 2 cos B (3cosB 1)  1 (3cosB  1) = 0
			ev, (3cosB  1) (2cosB  1) = 0 
			nq, 3cosB  1 = 0 	A_ev, 2cosB  1 = 0
			 cosB = 	 cosB = 
		cosB =  Gi Rb¨,
			sin2B = 1  cos2B = 1  =  = 
	 cot2B =  =    = 
	cotB =    (cÖgvwYZ)
cÖkœ-10  cosecA =  Ges A m~²‡KvY †hLv‡b a > b > 0
	[image: ]
	K.	sinA + cosecA Gi gvb wbY©q Ki|	2
L.	†`LvI †h, tanA = 	4
M.	a = 13 Ges b = 5 n‡j cÖgvY Ki †h, tanA + secA = 	4


  10bs cª‡kœi mgvavb  
K.	sinA + cosecA =  +  =  =   (Ans.)
L.	Avgiv Rvwb, cos2A = 1  sin2A
			ev, cosA =  = 
			=  = 
	Avevi, tanA =  =  =    = 
	 tanA =      (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q, a = 13 Ges b = 5,
	ÔLÕ †_‡K cosA =  =  =  = 
	 secA = 
	evgcÿ = tanA + secA
		=  + secA
		= sinA secA + secA
		=  .  +  =  +  =  =  
		= Wvbcÿ  
	tanA + secA =  (cÖgvwYZ)
cÖkœ-11  tan + sec = 
	[image: ]
	K.	 = 45 Gi Rb¨ ivwkwU cÖgvY Ki|	2
L.	-Gi gvb QvovB GwU cÖgvY Ki|	4
M.	hw` tan + sec = x nq Zvn‡j sin Gi gvb x Gi gva¨‡g cÖKvk Ki|	4


  11bs cª‡kœi mgvavb  
K.	 = 45 n‡j, 
	evgcÿ = tan + sec
			= tan 45 + sec45
		= 1 + 
	Wvbcÿ =  = 
			=  =   
			=  =       
			=  = 
	 = 45 Gi Rb¨ tan + sec =  (cÖgvwYZ n‡jv)
L.	evgcÿ = tan + sec =  + 
				= 
				= 
				= 
				= 
				= Wvbcÿ
	tan + sec =     (cÖgvwYZ)
M.	†`Iqv Av‡Q, tan + sec = x
			ev,  +  = x
			ev,  = x
			ev,  = x2
			ev,  = x2
			ev, x2  x2sin = 1 + sin
			ev, x2  1 = sin (1 + x2)
		 sin =    (Ans.)


cÖkœ-12   sec   tan  = p GKwU mgxKiY|
	[image: ]
	K.	sec  + tan Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, sin  = 	4
M.	†`LvI †h, (1 + p2) cos  + (1 + p2) sin  + 2p2 = (1 + p)2	4


  12bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, sec  tan  = p
	Avgiv Rvwb, sec2  tan2 = 1
	ev, (sec + tan) (sec  tan) = 1
	ev, (sec + tan)  p = 1
	 sec + tan =  (Ans.)
L.	ÔKÕ Ask n‡Z cÖvß,
	sec + tan = 
	ev,  +  = 
	ev,  = 
	ev,  = 
	ev,  = 
	ev,  = 
	ev, = 
	ev,  = 
	ev,  =      [†hvRb-we‡qvRb K‡i]
	ev,  = 
	ev,  = 
	ev, sin  =    [wecixZKiY K‡i]
	 sin  =  (cÖgvwYZ)
M.	†`Iqv Av‡Q, sec   tan  = p ......................(i)
	ÔKÕ n‡Z cvB, sec  + tan  =  .............(ii)
	mgxKiY (i) I (ii) †hvM K‡i cvB,
	2sec  = p + 
	ev, 2sec  = 
	ev, sec  = 
	ev,  = 
	 cos  =   [wecixZKiY K‡i]
	evgcÿ = (1 + p2) cos  + (1 + p2) sin  + 2p2
		= (1 + p2)   + (1 + p2)   + 2p2
		= 2p + 1  p2 + 2p2
		= p2 + 2p + 1
		= (p + 1)2
		= (1 + p)2
		= Wvbcÿ
	A_©vr, (1 + p2) cos  + (1 + p2) sin  + 2p2 = (1 + p)2 
(†`Lv‡bv n‡jv)
cÖkœ-13  asin = bcos
	[image: ]
	K.	 Gi gvb wbY©q Ki|	2
L.	†`LvI †h, cos =  	4
M.	cÖgvY Ki †h, cosec2  sec2 =  	4


  13bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, asin = bcos
		ev,  = 
		  =  (Ans.)
L.	†`Iqv Av‡Q, asin = bcos
		ev, a2sin2 = b2cos2
		ev, a2(1  cos2) = b2cos2
		ev, a2  a2cos2 = b2cos2
		ev, a2 = a2cos2 + b2cos2
		ev, a2 = (a2 + b2) cos2
		ev, cos2 = 
		 cos =   (†`Lv‡bv n‡jv)
M.	ÔLÕ †_‡K cvB, cos =  
	†`Iqv Av‡Q, asin = bcos
		ev, sin =  cos =  
		=  
	evgcÿ = cosec2  sec2	
		=   
		=    
		=    = 
		=    =    = Wvbcÿ
	A_©vr cosec2  sec2 =    (cÖgvwYZ)
cÖkœ-14  tan + sec =  Ges A =  , B =  , C = , D =  n‡j cÖgvY Ki †h,
	[image: ]
	K.	 = 	2
L.	(x2 + y2) sin = x2  y2	4
M.	cos2A + cos2B + cos2C + cos2D = 2	4


  14bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, tan + sec = 
		ev,  +  = 
		ev,  =  (cÖgvwYZ)
L.	ÔKÕ n‡Z cvB,
	 = 
	ev,  =   [Dfqcÿ‡K eM© K‡i]
	ev,  = 
	ev,  = 
	ev,  = 
	ev,  =  [†hvRb-we‡qvRb K‡i]
	ev,  = 
	ev,  = 
	(x2 + y2) sin = x2  y2 (cÖgvwYZ)
M.	evgcÿ = cos2A + cos2B + cos2C + cos2D
		= cos2  + cos2  + cos2  + cos2 
	[A, B, C I D Gi gvb ewm‡q]
		= cos2  + cos2  + cos2  + cos2
		= cos2  + cos2  + sin2  + sin2 
		=  + 
		= 1 + 1 = 2 = Wvbcÿ
	A_©vr cos2A + cos2B + cos2C + cos2D = 2 (cÖgvwYZ)
cÖkœ-15  hw` tan + sin = m Ges tan  sin = n nq Z‡e,
	[image: ]
	K.	cÖgvY Ki †h, tan = 	2
L.	cÖgvY Ki †h, m2  n2 = 4	4
M.	cÖgvY Ki †h, sec =  cosec2	4


  15bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q,
	tan + sin = m .....................(i)
	tan  sin = n ......................(ii)
	(i) bs I (ii) bs †hvM K‡i cvB, 2 tan = m + n
	 tan =  (cÖgvwYZ)
L.	evgcÿ = m2  n2
		= (tan + sin)2  (tan  sin)2
		= 4tan sin [ 4ab = (a + b)2  (a  b)2]
		= 4
		= 4
		= 4
		= 4
		= 4
		= 4
		= 4 = Wvbcÿ
	A_©vr m2  n2 = 4 (cÖgvwYZ) 
M.	ÔKÕ n‡Z, tan = 
	ev, 2tan = m + n .....................(i)
	Avevi, †`Iqv Av‡Q, tan + sin = m
		tan  sin = n
		() K‡i 2sin = m  n
	 2sin = m  n .......................(ii)
	mgxKiY (i) I (ii) ¸Y K‡i cvB,
	2tan  2sin = (m + n) (m  n)
	ev, 4tansin = m2  n2
	ev, 4tansin = 4 [ÔLÕ n‡Z]
	ev, tansin = 
	ev,  . sin = 
	ev, sin2 sec = 
	ev,  = 
	A_©vr sec =  cosec2 (†`Lv‡bv n‡jv)

cÖkœ-16  tan + sec = x n‡j,
	[image: ]
	K.	tan  Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, cosec = 	4
M.	†`LvI †h, (x2 + 1) cos + (x2 + 1) sin = (x + 1)2  2	4


  16bs cª‡kœi mgvavb  
K.	tan  =  tan  [ tan( ) =  tan]
	=  tan  = tan  	=  
	wb‡Y©q gvb 
L.	†`Iqv Av‡Q,
	tan + sec = x
	ev,  +  = x
	ev,  = x
	ev,  = x2 [Dfqcÿ‡K eM© K‡i]
	ev,  = x2 [ cos2 = 1  sin2 ]
	ev,  = x2
	ev,  = x2
	ev,  =  [†hvRb-we‡qvRb K‡i]
	ev,  = 
	ev,  = 
	 cosec =  (cÖgvwYZ)
M.	tan + sec = x ................(i)
	ev, (tan + sec)(sec  tan) = x(sec  tan)
	ev, sec2  tan2 = x(sec  tan)
	ev, sec  tan =  ..................(ii)
	mgxKiY (i) I (ii) †hvM K‡i, 2sec = x + 
		ev, 2sec = 
		ev,  = 
		 cos = 
	evgcÿ = (x2 + 1) cos + (x2 + 1) sin
		= (x2 + 1)  + (x2 + 1)  [ÔLÕ n‡Z]
		= x2 + 2x  1
		= x2 + 2x + 1  2 = (x + 1)2  2
		= Wvbcÿ
	A_©vr (x2 + 1) cos + (x2 + 1) sin = (x + 1)2  2 (†`Lv‡bv n‡jv)
cÖkœ-17  tan + sec = x n‡j,
	[image: ]
	K.	sec  tan Gi gvb KZ?	2
L.	†`LvI †h, sin = 	4
M.	sin =  n‡j, tan Gi gvb wbY©q Ki|	4


  17bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, tan + sec = x
		ev, sec + tan = x
	Avgiv Rvwb, sec2  tan2 = 1
		ev, (sec + tan) (sec  tan) = 1
		ev, x (sec   tan) = 1
		 sec  tan =  (Ans.)
L.	†`Iqv Av‡Q, tan + sec = x
		ev,  +  = x
		ev,  = x
		ev,  = x2 [Dfqcÿ‡K eM© K‡i]
		ev,  = x2
		ev,  = x2
		ev,  = x2
		ev,  =  
[Dfqc‡ÿ †hvRb-we‡qvRb K‡i]
		ev,  = 
		ev,  = 
		ev, sin =  [wecixZKiY K‡i]
		 sin =  (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q, sin =  ......................(i)
	 sin2 = 
	ev, 1  cos2 = 
	ev, cos2 = 1  	= 
		= 
	ev, cos2 = 
	ev, cos =  ..................(ii) [abvZ¥K gvb wb‡q]
	mgxKiY (i) †K (ii) Øviv fvM K‡i cvB,
	 = 
	 tan =  (Ans.)
cÖkœ-18  p = tan, q = sec, r = sin + cos
	[image: ]
	K.	p =  (a  b) n‡j,  Gi gvb wbY©q Ki|	2
L.	p + q = y n‡j, cÖgvY Ki †h, sin = 	4
M.	r = 1 n‡j, cÖgvY Ki †h, sin  cos =  1	4


  18bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q,
	p = tan Ges p = 
	 tan = 
	ev,  = 
	ev,  =   [Dfqc‡ÿ  Øviv ¸Y K‡i]
	ev,  =  [†hvRb-we‡qvRb K‡i]
	  =   [wecixZKiY K‡i]
	wb‡Y©q gvb 
L.	†`Iqv Av‡Q, p = tan Ges q = sec
	Ges p + q = y
	ev, tan + sec = y
	ev,  +  = y
	ev,  = y
	ev,  = y2 [eM© K‡i]
	ev,  = y2
	ev,  = y2
	ev,  = 
	ev,  =  [we‡qvRb-†hvRb K‡i]
	ev,  = 
	 sin  =  (cÖgvwYZ)
M.	†`Iqv Av‡Q, r = sin + cos ..................(i)
		Ges r = 1 ..........................(ii)
	mgxKiY (i) I (ii) †_‡K cvB,
		sin + cos = 1
	ev, (sin + cos)2 = 12 [eM© K‡i]
	ev, sin2 + cos2 + 2sincos = 1
	ev, 1 + 2sin cos = 1 
	 2sincos = 0
	GLb, (sin  cos)2 = (sin + cos)2  4sincos
	ev, (sin  cos)2 = 12  0
	ev, (sin  cos)2 = 1
	 sin  cos =  1 (cÖgvwYZ)
cÖkœ- 19  AB = 3 †m.wg., BC = 4 †m.wg.|


	[image: ]
	K.	e„ËwUi cwiwa wbY©q Ki|	2
L.	cÖgvY Ki †h,  = 	4
M.	cÖgvY Ki †h, sin(A + B) + sin(B + C) + sin(C + A) = sinA + sinB + sinC	4


  19bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, AB = 3 †m.wg., BC = 4 †m.wg.
	wPÎvbymv‡i, mg‡KvYx wÎfzR ABC n‡Z cvB,
	AC2 = AB2 + BC2 = 3 + 42 = 9 + 16 = 25
	 AC = 5
	 e„ËwUi cwiwa (2  31416  5) †m.wg. = 31416 †m.wg. (Ans)
L.	†`Iqv Av‡Q, AB = 3 †m.wg., BC = 4 †m.wg. 
	ÔKÕ n‡Z cvB, AC = 5 †m.wg.|
	 wPÎvbymv‡i, sin =  = 
	cos =  = 
	tan =  = 
	Ges sec =  = 
 evgcÿ = 	=  = 
		=  =  = Wvbcÿ
	A_©vr   =  (cÖgvwYZ)
M.	evgcÿ = sin(A + B) + sin(B + C) + sin(C + A)
		= sin(  C) + sin(  A) + sin(  B) [ A + B + C = ]
		= sin  + sin + sin 
		= sinC + sinA + sinB
		= sinA + sinB + sinC
		= Wvbcÿ
	A_©vr sin(A + B) + sin(B + C) + sin(C + A) = sinA + sinB + sinC 
¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 8.3



cÖkœ-1  


	D‡jøwLZ wP‡Îi Av‡jv‡K wb‡gœi cÖ‡kœi DËi `vI :
	[image: ]
	K.	wP‡Î O e„‡Ëi †K›`ª n‡j AC wbY©q Ki|	2
L.	cÖgvY Ki †h, tanA + tanB + tanC + tanD = 0	4
M.	sec + cos = x n‡j x-Gi gvb wbY©q Ki I mgxKiYwUi mgvavb Ki|	4


  1bs cª‡kœi mgvavb  
K.	ABC mg‡KvYx wÎfz‡R [ ABC Aa©e„Ë¯’ †KvY mg‡KvY]
	B = 90 =  [ 1 = ]
	ABC n‡Z cvB,
	AC2 = AB2 + BC2 [wc_v‡Mviv‡mi Dccv`¨]
		= ()2 + (1)2 = 3 + 1 = 4
	 AC = 2 (Ans.)
L.	e„‡Ë AšÍwj©wLZ ABCD PZzf©y‡Ri Rb¨
	A + C = 180 [ e„‡Ë AšÍwj©wLZ PZzf©y‡Ri †h‡Kv‡bv `yBwU wecixZ †Kv‡Yi mgwó `yB mg‡KvY]
	ev, A = 180  C
	Ges B + D = 180
	ev, B = 180  D
	GLb, evgcÿ = tanA + tanB + tanC + tanD
		= tan(180  C) + tan(180  D) + tanC + tanD
		=  tanC  tanD + tanC + tanD
		= 0
	tanA + tanB + tanC + tanD = 0 (cÖgvwYZ)
M.	DÏxc‡Ki wPÎ n‡Z cvB,
	   cos =  =  = 
	 sec =  =  = 2
	GLb, sec + cos = x
	ev, 2 +  = x
	ev,  = x
	ev, x = 
	 sec + cos = 
	ev,  + cos = 
	ev,  = 
	ev, 2 + 2cos2 = 5cos
	ev, 2cos2  5cos2 + 2 = 0
	ev, 2cos2  4cos  cos + 2 = 0
	ev, 2cos(cos  2)  1 (cos  2) = 0
	ev, (cos  2) (2cos  1) = 0
	nq, cos  2 = 0 
	ev, cos = 2 
	hv MÖnY‡hvM¨ bq|
	A_ev 2cos  1 = 0
	ev, 2cos = 1
	ev, cos = 
	ev, cos = cos 
	  = 
	wb‡Y©q gvb x =  I  = 
cÖkœ-2  


Ges P = ; Q = .
	[image: ]
	K.	ABCD e„ËwUi e¨vmva© wbY©q Ki|	2
L.	cÖgvY Ki †h, cos (B  D) = cosB cosD + sinB sinD.	4
M.	†`LvI †h, P = Q|	4


  2bs cª‡kœi mgvavb  
K.	ABCD e„ËwUi e¨vmva© BD
	ABCD e„‡Ë ABD mg‡KvYx wÎfz‡R A = GK mg‡KvY
[ Aa©e„Ë¯’ †KvY mg‡KvY e‡j]
	wc_v‡Mviv‡mi Dccv`¨ Abymv‡i
	BD = 
		=   [ AB = 1 Ges AD = ]
		=  =  = 2
L.	wPÎ n‡Z cosB =  =  = cos60
	 B = 60
	cosD =  =  = cos30
	 D = 30
	sin B =  = 
	sinD =  = 
	evgcÿ = cos(B  D) = cos(60  30) = cos30
	Wvbcÿ = cosB cosD + sinB sinD
		=  .  +  .  = 2.  = 
	 evgcÿ = Wvbcÿ
	cos(B  D) = cosB cosD + sinB sinD (cÖgvwYZ)
M.	†`Iqv Av‡Q, P = 
		Q = 
	ÔLÕ n‡Z cvB
	cosB =  Ges sinB = 
	cosD =  Ges sinD = 
	 cotB =  =  =    = 
	 cosec B =  =  = 1   = 
	GLb, P = 
		=  =  = 
		=    =  =  = 
	Q =  =  =  =    = 
		 P = Q (†`Lv‡bv n‡jv)
cÖkœ-3  


	[image: ]
	K.	sin( + ) Gi gvb wbY©q Ki|	2
L.	DÏxc‡Ki Av‡jv‡K †`LvI †h, (sin + cos)2 = 1 + 2 sincos	4
M.	x +  =  n‡j,  Gi gvb wbY©q Ki|	4


  3bs cª‡kœi mgvavb  
K.	Avgiv Rvwb,
	cÖ`Ë Z¨_vbymv‡i 
	ABC-G A = 90
	B =  Ges C = 
	 A + B + C = 180
	ev, 90 +  +  = 180
	ev,  +  = 180  90
	ev,  +  = 90
	 sin ( + ) = sin90 = 1 (Ans.)
L.	wPÎ n‡Z cvB,
	sin = 
	cos = 
	 evgcÿ = (sin + cos)2
		= 
		=  = 
		=  =  + 
		= 1 + 
	 Wvbcÿ = 1 + 2sin cos
		= 1 + 2.  
		= 1 + 
	 evgcÿ = Wvbcÿ
	 (sin + cos)2 = 1 + 2sin cos (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q, x +  = 
	ev,  + 1 =  [Dfq cÿ‡K  Øviv fvM K‡i]
	ev, cos + 1 =   sin [ÔwPÎ †_‡KÕ]
	ev, (cos + 1)2 = (  sin)2 [Dfqc‡ÿ eM© K‡i]
	ev, cos2 + 2cos + 1 = 3sin2
	ev, cos2 + 2cos + 1 = 3  3cos2
	ev, 4cos2 + 2cos  2 = 0
	ev, 2cos2 + cos  1 = 0
	ev, 2cos2 + 2cos  cos  1 = 0
	ev, 2cos (2cos + 1)  1 (cos + 1) = 0
	ev, (cos + 1) (2cos  1) = 0
	nq, cos + 1 = 0
	ev, cos =  1 hv MÖnY‡hvM¨ bq|
	A_ev, 2cos  1 = 0
	ev, cos =  = cos 
	  = 
	 wb‡Y©q gvb  = 
cÖkœ-4  


	[image: ]
	K.	x = y n‡j cÖgvY Ki †h, r = x.	2
L.	DÏxc‡Ki Av‡jv‡K cÖgvY Ki †h, sec2  tan2 = 1.	4
M.	   = 0 n‡j  Gi gvb wbY©q Ki|   (hLb 0 <  <  ).	4


  4bs cª‡kœi mgvavb  
K.	POM mg‡KvYx wÎfz‡R, OP2 = OM2 + PM2
	ev, r2 = x2 + y2
	ev, r2 = x2 + x2 [ x =y]
	ev, r2 = 2x2
	 r = x (cÖgvwYZ)
L.	POM GKwU mg‡KvYx wÎfzR|
		hvi f‚wg, OM = x; j¤^, PM = y Ges AwZfzR,  OP = r
	cÖgvY Ki‡Z n‡e †h, sec2 – tan2 = 1
	wPÎ †_‡K cvB,
	



	sec =  = 
	tan =  = 
	 sec2 – tan2	=  –  =  –  = 
		=  [ÔKÕ n‡Z cvB, r2 = x2 + y2]
		=  (cÖgvwYZ)
M.	wPÎ †_‡K Avgiv cvB,
	sin  =  =  =  [ÔKÕ n‡Z]
	cos  =  =  =  [ÔKÕ n‡Z]
	 †`Iqv Av‡Q,  –  = 0
	ev,  –  = 0
	ev, 2sin2 – 3cos = 0
	ev, 2(1 – cos2) – 3cos = 0
	ev, 2cos2 + 3cos – 2 = 0
	ev, 2cos2 + 4cos2 – cos – 2 = 0
	ev, 2cos(cos + 2) – 1(cos + 2) = 0
	ev, (cos + 2) (2cos – 1) = 0
	nq, cos + 2 = 0	A_ev, 2cos – 1 = 0
	ev, cos = – 2	ev, 2cos = 1
	[hv MÖnY‡hvM¨ bq	 KviY, – 1  cos  1]	ev, cos = 
			ev, cos = cos60
			  = 60 (Ans.)
cÖkœ-5  cosec  cot = ; †hLv‡b  m~²‡KvY|	[ Xv. †ev. b. cÖ. '15 ]
	[image: ]
	K.	cosec + cot Gi gvb wbY©q Ki|	2
L.	†`LvI †h, sec = 	4
M.	+ = n‡j,  Gi gvb wbY©q Ki|	4


  5bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, cosec  cot = 
	Avgiv Rvwb, cosec2  cot2 = 1
	ev, (cosec + cot) (cosec  cot) = 1
	ev, (cosec + cot) = 1 [gvb ewm‡q]
	 cosec + cot = x (Ans.)
L.	ÔKÕ n‡Z cvB,
	     cosec + cot = x
	ev, (cosec + cot)2 = x2
	ev,  = x2
	ev, = x2
	ev,  = x2
	ev, = x2
	ev, = x2
	ev,  = x2
	ev, =  [†hvRb we‡qvRb K‡i]
	ev, = 
	ev,  =   sec =  (†`Lv‡bv n‡jv)
M.	ÔLÕ n‡Z cvB, sec = 
	ABC G AB =  = 2x
		sin = 
	cos = 
	†`Iqv Av‡Q,  +  = 
	



		ev, sin + cos = 
		ev, sin =   cos
		ev, sin2 = 2  2 cos  cos2
		ev, 1  cos2  2 + 2 cos  cos2 = 0
		ev, 2 cos2 + 2 cos  1 = 0
		ev, 2cos2  2 cos + 1 = 0
		ev, ( cos)2  2 cos.1. + 12 = 0
		ev, ( cos  1)2 = 0
		ev, cos  1 = 0
		ev,  cos = 1
		ev, cos = 
		ev, cos = cos45
		  = 45
		wb‡Y©q  Gi gvb 45
cÖkœ-6  cot = 1, †hLv‡b  <  < 2 Ges sin = , †hLv‡b  <  < .
	[image: ]
	K.	 Ges  †Kvb †Kvb PZzfz©v‡M Aew¯’Z e¨vL¨v Ki|	2
L.	DÏxc‡Ki Av‡jv‡K cot2 + cosec2 = 3 mgxKiY n‡Z  Gi gvb †ei Ki|	4
M.	GK e¨w³ e„ËvKvi c‡_ N›Uvq 5 wK.wg. †e‡M †`Š‡o 36 †m‡K‡Û †h e„ËPvc AwZµg K‡i Zv †K‡›`ª 
	(  ) †KvY Drcbœ Ki‡j e„‡Ëi e¨vm wbY©q Ki|	4


  6bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, cot = 1,  <  < 2
		Ges sin = ,  <  < 
	†h‡nZz cot FYvZ¥K Ges  <  < 2
	  PZz_© PZz_©fv‡M Aew¯’Z|
	sin FYvZ¥K Ges  <  < 
	  Z…Zxq PZz_©fv‡M Aew¯’Z|
L.	cot2 + cosec2 = 3
	ev, cot2 + 1 + cot2 = 3
	ev, 2cot2 = 2
	ev, cot2 = 1
	ev, cot =  1
	nq, cot = 1	A_ev, cot = 1
	 ev, cot = cot	   ev, cot = cot
	 ev, cot = cot 	   ev, cot = cot
	 ev,  =  + 	   [†h‡nZz  <  < ]
	   = 	   ev,  =   
	wb‡Y©q gvb  = , 	     = 
M.	†`Iqv Av‡Q, cot = 1;  <  < 2
	               ev, cot =  cot 
	               ev, cot =  cot 
	               ev,  = 2  
	                 = 
	               Ges sin = ,  <  < 
	               ev, sin =  sin 
	               ev, sin = sin
		 =  + 
		  = 
	†jvKwU 1 NÈvq hvq 5 wK. wg.
	ev, 60  60 †m‡K‡Û hvq 5000 wgUvi
	        1 †m‡K‡Û hvq  wgUvi
	     36 †m‡K‡Û hvq  wgUvi
		= 50 wgUvi
	A_©vr e„ËPv‡ci ˆ`N©¨, S = 50 wgUvi
	†KvY,    =    =  = 
	Avgiv Rvwb, e¨vmva© r n‡j,
		S = r
		ev, r =  = 50   =  = 
	 e¨vm = 2r =   2 =  = 76.39 wgUvi (Ans.)
cÖkœ-7  


	[image: ]
	K.	 †KvY‡K †iwWqv‡b cÖKvk Ki|	2
L.	DÏxc‡Ki mvnv‡h¨ cÖgvY Ki †h, 1  sin  1 Ges 1  cos  1	4
M.	+  =  n‡j  Gi gvb wbY©q Ki|	4


 7bs cª‡kœi mgvavb  
K.	Avgiv Rvwb, 1 =  †iwWqvb
	  =  †iwWqvb
L.	g‡b Kwi, ON iwk¥ Nwoi KvUvi wecixZ w`‡K AveZ©‡bi d‡j  †KvY Drcbœ K‡i| †h †KvY  †Kv‡Yi cÖwgZ ev Av`k© Ae¯’vb ON iwk¥i (†h‡Kv‡bv PZzf©v‡M _vK‡Z cv‡i|) ON iwk¥i Dci P we›`yi Ae¯’vb P(x, y) n‡j Avgiv cvB, r =  (POQ mg‡KvYx wÎfzR Ges OP = r AwZfzR)|


	ev, r2 = x2 + y2
	  x2  r2 Ges y2  r2	
	ev, |x|2  r2 Ges |y|2  r2
	ev, |x|  r Ges |y|  r
	ev, r  x  r Ges r  y  r
	ev, 1    1 Ges 1    1.......... (i)
	GLb, POQ mg‡KvYx wÎfz‡Ri †ÿ‡Î,
	sin = , cos = ................................ (ii)
	GLb mgxKiY (i) I (ii) n‡Z cvIqv hvq 1  sin  1 Ges 1  cos  1
	myZivs sin I cos Gi gvb 1 A‡cÿv †QvU Ges + 1 eo bq| 
M.	†`Iqv Av‡Q, +  = 
		ev, sin + cos =     [x =  ]
		ev, sin2 = (  cos)2 [eM© K‡i]
		ev, 1  cos2 = 2  2 cos + cos2
		ev, 2cos2 + 2cos  1 = 0
		ev, ( cos)2  2 cos.1 + 12 = 0
		ev, ( cos  1)2 = 0
		ev,  cos = 1
		ev, cos = 
		ev, cos = cos45
		  = 45
	wb‡Y©q  Gi gvb 45|
cÖkœ-8  


	[image: ]
	K.	cot Gi gvb wbY©q Ki|	2
L.	a = 1, b =  n‡j †`LvI †h, (sec  cos) (cosec  sin) (tan + cot) = 1	4
M.	+ = 2 n‡j,  Gi gvb wbY©q Ki|	4


  8bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, AB = a, AO = b
	mg‡KvYx wÎfzR AOB-G, AO2 = AB2 + OB2
			ev, OB2 = AO2  AB2
		= b2  a2
		 OB = 
	 cot =  (Ans.)
	



L.	†`Iqv Av‡Q, a = 1, b = 
	 AO = , AB = 1
	 OB =  =  =  = 1


	 sec = , cosec =  Ges tan = 
		= 	= 	= 
		= 	= 	= 1
	    cos = ,   sin =    Ges cot = 
		= 	= 	=  = 1
	evgcÿ = (sec  cos)(cosec  sin)(tan + cot)
		=  (1 + 1)
		=      2
		= 1 = Wvbcÿ
	(sec  cos)(cosec  sin)(tan + cot) = 1 (†`Lv‡bv n‡jv)
M.	GLv‡b sin =  = 
		Ges cos =  = 
	†`Iqv Av‡Q,  +  = 2
		ev, sin + cos = 2
		ev, (sin)2 = (2  cos)3 	[ eM© K‡i ]
		ev, 3sin2 = 4  2.2cos + cos2 
		ev, 3(1  3cos2) = 4  4cos + cos2 
		ev, 3  3cos2 = 4  4cos + cos2 
		ev, 4cos2 + 4cos  1 = 0
		ev, 4cos2  4cos + 1 = 0
		ev, (2cos)2  2.2cos.1 + 12 = 0
		ev, (2cos  1)2 = 0
		ev, 2cos  1 = 0
		ev, cos = 
		ev, cos = cos60
		  = 60 (Ans.)
cÖkœ-9  wP‡Î OM = 4 GKK Ges PM = 3 GKK|


	[image: ]
	K.	hw`  = nq, Z‡e tan tan5 tan7 tan11 Gi gvb wbY©q Ki|	2
L.	tan = Ges tan FYvZ¥K n‡j, cÖgvY Ki †h, = 	4
M.	wP‡Î PM  OM Ges  + =  †K  †Kv‡Yi mv‡c‡¶ wÎ‡KvYwgwZK AbycvZ cÖKvk K‡i MwVZ mgxKiY mgvavb Ki| †hLv‡b    	4


  9bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q,  = 
	 tan tan5 tan7 tan 11
	= tan tan tan tan 
	= tan tan tan tan
	= tan tan  
	= tan2 tan2 = tan2 
	= tan2 .cot2
	= 1                       
	wb‡Y©q gvb 1
L.	†`Iqv Av‡Q, tan = 
		 tan =   [ wPÎ †_‡K ]
	POM mg‡KvYx wÎfzR †_‡K cvB,
	OP2 = OM2 + PM2
		= 42 + 32
		= 25
	 OP =  5
	




	†h‡nZz, sin FYvZ¥K n‡e †m‡nZz, OP = 5
	 sin =   Ges cos = 
	 sec =  
	GLb,  =  =  =  = 
	 =  (cÖgvwYZ)
M.	wP‡Î PM  OM
	 POM GKwU mg‡KvYx wÎfzR| OP Dnvi AwZfzR|
	†`Iqv Av‡Q,  +  = 
	ev,  = 
	ev, sec2 + tan2 =   [ wPÎ †_‡K ]
	ev, 1 + tan2 + tan2 =   [ 1 + tan2 = sec2]
	ev, 2tan2 =   1
	ev, 2tan2 = 
	ev, 2tan2 = 
	ev, tan2 = 
	ev, tan =  
	nq, tan =      	A_ev, tan =  
		= tan 	=  tan = tan
		= tan	= tan
		= tan 	  = 
	  = 
	 Gi gvb      kZ© wm× K‡i|
	wb‡Y©q  Gi gvb  I  








cÖkœ-10  wb‡Pi wÎ‡KvYwgwZK AbycvZ¸‡jv jÿ Ki :
sec  , tan  , cosec  , sin  , cot (18  ), cos (11  )
	[image: ]
	K.	cÖ_g I wØZxq ivwki gvb wbY©q Ki|	2
L.	1g I 3q ivwki ¸Ydj‡K 3 + tan2  Øviv fvM Ki|	4
M.	cÖgvY Ki,  = 	4


  10bs cª‡kœi mgvavb  
K.	cÖ_g ivwk = sec  = sec  =  cosec  =  
	wØZxq ivwk = tan  = tan  =  tan  =  
	wb‡Y©q gvb :  ,  
L.	sec   cosec 
	= sec   cosec 
	=   
	= ()  () = 2
	kZ©vbymv‡i,  =  
		=  =  =  = 2   = 
	wb‡Y©q gvb  
M.	GLv‡b, tan G‡ÿ‡Î n = 17 we‡Rvo msL¨v|
	ZvB tan cwiewZ©Z n‡q cot n‡e|
	  wØZxq PZzf©v‡M _v‡K| d‡j tan FYvZ¥K n‡e|
	 tan  =  cot
	Avevi, cot(18  )
	G‡ÿ‡Î n = 18 hv †Rvo msL¨v| ZvB cot AcwiewZ©Z _vK‡e|
	 PZz_© PZzf©v‡M _v‡K e‡j cot FYvZ¥K n‡e|
	 cot(18  ) =  cot
	evgcÿ =  =  = 1
	Wvbcÿ =  =  = 1
	  =  (cÖgvwYZ)

cÖkœ-11  


ABC GKwU mgevû wÎfyR|
	[image: ]
	K.	cÖgvY Ki †h, cos2A =  	2
L.	cÖgvY Ki †h, cos2B = cos2A  sin2B = 2cos2C  1	4
M.	cÖgvY Ki, 2cos2A  1 = 1  2sin2B = 	4


  11bs cª‡kœi mgvavb  
K.	†h‡nZz ABC mgevû wÎfyR,
	 A = B = C = 
	evgcÿ = cos2A = cos 
			= cos  
			=  sin 
		=   = Wvbcÿ  (cÖgvwYZ)
L.	†`Iqv Av‡Q,
	A = B = C = 
	cÖ_g Ask = cos2B = cos  = cos  
				=  sin  =  
	wØZxq Ask = cos2A  sin2B
			=   
			=  =    =  =   =  
	Z…Zxq Ask = 2cos2C  1
			= 2  1= 2   1
			=   1 =   1 =  
	cos2B = cos2A  sin2B = 2cos2C  1 (cÖgvwYZ)
M.	†`Iqv Av‡Q,
	A = B = C = 
	1g Ask = 2cos2A  1 = 2  1
			= 2    1 =   1 =  
	2q Ask	= 1  2sin2B = 1  2 
				= 1  2   = 1   =  =  
	3q Ask	=  = 
				=  =  =   =  
	2 cos2A  1 = 1  2 sin2B =   (cÖgvwYZ)
cÖkœ-12  


	[image: ]
	K.	wP‡Î ABC-G tan =  n‡j -Gi gvb KZ?	2
L.	ABC wÎfy‡Ri †ÿ‡Î †`LvI †h, sin  + tan  = cos   	4
M.	 =    n‡j †`LvI †h, ÔKÕ †_‡K cÖvß -Gi gvb AcwiewZ©Z _vK‡e|	4


  12bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, tan = 
	            ev, tan = tan 
	wb‡Y©q  Gi gvb 
L.	evgcÿ = sin  + tan 
				= sin  + tan  [ A + B + C = ]
				= cos  + cot 
				= cos  +  = cos  
				= cos   = Wvbcÿ
	sin  + tan  = cos   (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q,  = 
	ev, (1 + sin)2 = 
	ev, 1 + 2sin + sin2  3cos2 = 0
	ev, 1 + 2sin + sin2  3 + 3sin2 = 0
	ev, 4sin2 + 2sin  2 = 0
	ev, 2sin2 + sin  1 = 0
	ev, 2sin2 + 2sin  sin  1 = 0
	ev, 2sin (sin + 1)  1 (sin + 1) = 0
	ev, (sin + 1) (2sin  1) = 0
	nq, sin + 1 = 0
	ev, sin =  1 
	wKš‘  <  <  Gi Rb¨ sin =  1 MÖnY‡hvM¨ bq| 
	A_ev,
		2sin  1 = 0
		ev, sin = 
	ev, sin = sin  
	 =  hv ÔKÕ n‡Z cÖvß  Gi mgvb| (†`Lv‡bv n‡jv)
cÖkœ-13  


	[image: ]
	K.	sin  (A + C) Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, cosA + cosB + cosC + cosD = tanA + tanB + tanC + tanD	4
M.	e„ËwU‡K BD-Gi PZzw`©‡K Nyiv‡j †h Nbe¯‘wU Drcbœ nq Zvi c„ôZ‡ji †ÿÎdj I AvqZb wbY©q Ki|	4


  13bs cª‡kœi mgvavb  
K.	DcwiD³ wP‡Î,	O †K›`ªwewkó e„‡Ë ABCD GKwU AšÍwj©wLZ PZzfy©~R Ges Gi e¨vm BD = 10 †m.wg.
	 A + C = 180 Ges B + D = 180
	 sin  (A + C) = sin  (180) = sin90 = 1 (Ans.)
L.	evgcÿ = cosA + cosB + cosC + cosD
		= cos(180  C) + cos(180  D) + cosC + cosD
		=  cosC  cosD + CosC + CosD = 0
	Wvbcÿ = tanA + tanB + tanC + tanD.
		= tan(180  C) + tan(180  D) + tanC + tanD
		=  tanC  tanD + tanC + tanD = 0
	 evgcÿ = Wvbcÿ (cÖgvwYZ)

M.	e„ËwUi BD-Gi PZzw`©‡K Nyiv‡j GKwU †MvjK Drcbœ n‡e|
	Gi e¨vmva© r =  =  †m.wg. = 5 †m.wg.
	†MvjKwUi c„‡ôi †ÿÎdj = 4r2
				= 4  3.1416  25 eM© †m.wg.
				= 314.16 eM© †m.wg.
	†MvjKwUi AvqZb =  r3 Nb †m.wg.= 523.6 Nb †m.wg.
	wb‡Y©q †MvjKwUi c„ôZ‡ji †ÿÎdj 314.16 eM© †m.wg. I AvqZb 523.6 Nb †m.wg.

cÖkœ-14  wb‡Pi Z_¨¸‡jv j¶ Ki Ges cÖkœ¸‡jvi DËi `vI:
(i) 3 cosec   4 sec  = 0
(ii) sec x + tan x = ; 0  x  2
	[image: ]
	K.	tan  Gi gvb wbY©q Ki|	2
L.	cos  FYvZ¥K n‡j †`LvI †h, = 	4
M.	x Gi m¤¢ve¨ gvb¸‡jv wbY©q Ki|	4


  14bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, 3cosec  4sec = 0
	ev, 3 cosec  = 4sec
	ev,  = 
	ev,  = 
	 tan  =  (Ans.)
L.	ÔKÕ Ask n‡Z cÖvß, tan =  Ges cos FYvZ¥K nIqvq  †Kv‡Yi Ae¯’vb Z…Zxq PZzf©v‡M|
	A_©vr tan =  =  = 
	 x =  4, y =  3
	 r =  =  =  =  = 5
	 sin  =  = 
	cos  =  =  Ges sec =  = 
	evgcÿ =  =  
[ cos() = cos , sec() = sec]
		=     =  =  =    =  = Wvbcÿ
	 evgcÿ = Wvbcÿ (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q, secx + tanx = 
	ev,  +  = 
	ev, = 
	ev, 1 + sin x =  cosx
	ev, (1 + sin x)2 = ( cos x)2 [eM© K‡i]
	ev, 1 + sin2 x + 2 sinx = 3 cos2x
	ev, 1 + sin2x + 2sin x = 3(1  sin2 x)
	ev, 1 + sin2 x + 2 sinx  3 + 3 sin2x = 0
	ev, 4sin2x + 2 sinx  2 = 0
	ev, 2 sin2x + sinx  1 = 0 [2 Øviv fvM K‡i]
	ev, 2 sin2 x + 2sin x  sinx  1 = 0
	ev, 2sinx (sinx + 1)  1 (sinx + 1) = 0
	ev, (sinx + 1)(2 sinx  1) = 0
	 nq, sinx + 1 = 0	A_ev 2sin x  1 = 0
	ev, sinx =  1	ev, 2sin x = 1
	wKš‘ Bnv MÖnY‡hvM¨ bq| KviY 	ev, sinx = 
	sin x Gi gvb 0 A‡cÿv ¶z`ªZi 
	Ges 1 A‡cÿv e„nËi n‡Z cv‡i bv|	ev, sin x = sin 30
			 x = 30
	wb‡Y©q gvb 30
cÖkœ-15  wÎ‡KvYwgwZK Abycv‡Zi gva¨‡g ewY©Z mgxKiY : tan  = 
	[image: ]
	K.	sec Gi gvb wbY©q Ki|	2
L.	sin Gi cos Gi gvbmg~n wbY©q Ki|	4
M.	sin FYvZ¥K n‡j †`LvI †h, = 	4


  15bs cª‡kœi mgvavb  
K.	Avgiv Rvwb, sec2  tan2 = 1
	ev, sec2 = 1 + tan2 = 1 +  
		= 1 +  = 
	 sec =   =   (Ans.)
L.	sec =  n‡j, cos =  = 
	†`Iqv Av‡Q, tan =  = 
		       ev, sin =   cos =    = 
	Avevi, sec =   n‡j, cos =  =  
	†`Iqv Av‡Q, tan =  = 
		ev, sin =  cos =   = 
	 sin Gi m¤¢ve¨ gvbmg~n nj  I 
	Ges cos Gi m¤¢ve¨ gvb  I  (Ans.)
M.	cÖkœg‡Z, tan =  Ges sin FYvZ¥K nIqvq  †Kv‡Yi Ae¯’vb Z…Zxq PZzf©v‡M|
	 cos I sec FYvZ¥K n‡e|
	 evgcÿ =  = 
		=  =  = 
		=  =     =  = Wvbcÿ
	  =  (†`Lv‡bv n‡jv)
cÖkœ-16  X = a  bcosec †hLv‡b a  b  0, A =  Ges B = 2(sincos + )  (cos + 4sin) n‡jv wZbwU ivwk|
	[image: ]
	K.	X = 0 n‡j tan Gi gvb wbY©q Ki|	2
L.	xcos  ysin = 0 n‡j A ivwki gvb wbY©q Ki|	4
M.	B = 0 n‡j  Gi gvb wbY©q Ki| GLv‡b 0    2	4


  16bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, X = a  b cosec Ges X = 0
	myZivs a  bcosec = 0
	ev, bcosec = a
	ev, cosec = 
	 sin =  ....................(i)
	 cos =  =  = 
	 cos =  ...................(ii)
	GLb, tan =  =  =   
	 tan =  (Ans.)
L.	†`Iqv Av‡Q, xcos  ysin = 0
	ev, xcos = ysin
	 cos =  sin
	GLb A =  = 
	=  =  =  (Ans.)
M.	†`Iqv Av‡Q, B = 2(sincos + )  (cos + 4sin)
	†h‡nZz B = 0
	ev, 2(sincos + )  (cos + 4sin) = 0
	ev, 2sincos + 2  cos  4sin = 0
	ev, cos(2sin  )  2(2sin  ) = 0
	ev, (cos  2)(2sin  ) = 0
	wKš‘ cos  2  0
	 2sin   = 0
	ev, 2sin = 
	ev, sin = 
	ev, sin = sin  = sin 
	ev,  =  , 
	wb‡Y©q  Gi gvb   ,  
cÖkœ-17  a) cot  =  + 1
		b) 2(sin cos + ) =  cos + 4sin ( m~²‡KvY)
	[image: ]
	K.	(a) bs mgxKiY †_‡K sin Gi gvb wbY©q Ki|	2
L.	(a) bs mgxKiY †_‡K †`LvI †h, cos + sin = cos	4
M.	(b) bs mgxKi‡Yi mgvavb Ki|	4


  17bs cª‡kœi mgvavb  
	K.	†`Iqv Av‡Q, cot =  + 1
	†h‡nZz cot = 
	 AB =  + 1
	Ges BC = 1
	



	AwZfzR AC =  = 
		= 
	 sin =  =  (Ans.)
L.	†`Iqv Av‡Q,
	cot =  + 1
	ev,  =  + 1
	ev, cos = ( + 1) sin
	ev, (  1) cos = ( + 1) (  1) sin 
[(  1) Øviv ¸Y K‡i]
	ev, (  1) cos = {()2  1} sin
	ev, (  1) cos = (2  1) sin
	ev, cos  cos = sin
	ev, cos = sin + cos
	 cos + sin = cos (†`Lv‡bv n‡jv)
M.	cvV¨ eB c„ôv-171 Gi Abykxjbg~jK Kv‡Ri mgvavb †`L|
cÖkœ-18  tan + sec = X
	[image: ]
	K.	sec  tan Gi gvb †ei Ki|	2
L.	†`LvI †h, cosec = 	4
M.	hw` x =  Ges 0    180 nq Z‡e  Gi gvb wbY©q Ki|	4


  18bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q,
	tan + sec = x
	ev, (sec + tan)(sec  tan) = x(sec  tan)
	ev, sec2  tan2 = x(sec  tan)
	ev, 1 = x(sec  tan)
	 sec  tan =  (Ans.)
L.	†`Iqv Av‡Q,
	tan + sec = x
	ev,  +  = x
	ev,  = x 
	ev,  = x2 [eM© K‡i]
	ev,  = x2
	ev,  = x2
	ev,  = x2
	ev,  =  [†hvRb-we‡qvRb K‡i]
	ev,  = 
	ev,  = 
	 cosec =  (†`Lv‡bv n‡jv)
M.	ÔLÕ n‡Z cvB,
	cosec =  =  [ x = ]
		=  = 
	ev, cosec = 2
	ev, cosec = cosec30
	  = 30
	Avevi, cosec = 2
	ev, cosec = cosec(90 + 60)
	ev, cosec = cosec150
	  = 150
	wb‡Y©q  Gi gvb 30, 150
cÖkœ-19  cot + cosec =  Ges cot2 + cosec2 = 3
	[image: ]
	K.	cosec  cot Gi gvb wbY©q Ki|	2
L.	cos Gi gvb wbY©q Ki|	4
M.	hLb 0    2 ZLb  Gi m¤¢ve¨ gvbmg~n wbY©q Ki|	4



  19bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q,
	cot + cosec = 
	ev, (cosec + cot)(cosec  cot) = (cosec  cot)
	ev, cosec2  cot2 = (cosec  cot)
	ev, 1 = (cosec  cot)
	 cosec  cot) =  (Ans.)
L.	†`Iqv Av‡Q, cot + cosec = 
	ev, cosec + cot =  ...................(i)
	ÔKÕ †_‡K cvB, cosec  cot =  ............(ii)
	mgxKiY (i) I (ii) †hvM K‡i cvB,
	2cosec =  + 
	ev, 2cosec = 
	ev, 2cosec = 
	ev, 2cosec = 
	ev, cosec = 
	ev, sin = 
	ev, sin2 =  [eM© K‡i]
	ev, 1  cos2 = 
	ev, cos2 = 1  
	ev, cos2 = 
	ev, cos2 = 
	 cos =   (Ans.)
M.	†`Iqv Av‡Q, cot2 + cosec2 = 3
	ev, cot2 + cot2 + 1 = 3
	ev, 2cot2 = 3  1
	ev, 2cot2 = 2
	ev, cot2 = 1
	 cot =  1
	  = 45, 135, 225, 315 (Ans.)









Aa¨vq mgwš^Z m„Rbkxj cÖkœ I mgvavb


cÖkœ-20  	


	[image: ]
	K.	20071C †K wWMÖx‡Z cÖKvk Ki|	2
L.	mKj Abycv‡Zi gvb‡K abvZ¥K we‡ePbvq wb‡q DÏxc‡Ki wfwË‡Z  Gi gvb wbY©q Ki|	4
M.	wbR¯^ wPÎ e¨envi K‡i Gi A wPwýZ †Kv‡Yi wÎ‡KvYwgwZK AbycvZmg~n wbY©q Ki|	4


  20bs cª‡kœi mgvavb  
K.	20071C
	= 20071   
	= 114998 = 115  (cÖvq) 
	L.	wPÎ n‡Z, 
	sin  = 
	cos = 
	sec =  =  = 
	tan = 
	



	GLb, = 
		=  = 
		=  =  (Ans.)
M.	ABC Gi †ÿ‡Î Avgiv cvB, 
		sin=  = cos
	cos=  = cos
	tan=  = cos
	



	GKBfv‡e, cosec= sec, sec= cosec 
	Ges cot= tan (Ans.)
cÖkœ-21  A = 1  sin, B = sec  tan Ges C = 1 + sin,
	[image: ]
	K.	†`LvI †h, B = A sec.	2
L.	B = 1 n‡j,  Gi gvb wbY©q Ki, †hLv‡b  m~²‡KvY|	4
M.	cÖgvY Ki †h, AC1 = B2.	4


  21bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, A = 1 – sin
	B = sec – tan
	=  = 	= (1 – sin) . 
	= A . sec [ A = 1 – sin]
	 B = A . sec (†`Lv‡bv n‡jv)
L.	†`Iqv Av‡Q,
	A = 1 – sin
	B = 
	ev, sec – tan =  [ B = sec – tan]
	ev,  –  = 
	ev,  = 
	ev,  (1 – sin) = cos
	ev, 3(1 – 2sin + sin2) = cos2 [eM© K‡i]
	ev, 3 – 6sin + 3sin2 = 1 – sin2
	ev, 4sin2 – 6sin + 2 = 0
	ev, 2sin – 3sin + 1 = 0
	ev, 2sin2 – 2sin – sin + 1 = 0
	ev, 2sin(sin – 1) – 1(sin – 1) = 0
	ev, (sin – 1) (2sin – 1) = 0 
	nq,	sin = 1 = sin
	  =  	[GwU MÖnY‡hvM¨ bq 
	KviY  m~²‡KvY]
 wb‡Y©q mgvavb,  = 
	A_ev, 2sin – 1 = 0
ev, sin =  = sin
  = 


M.	evgcÿ = AC–1
	=  =  [ A = 1 – sin Ges 1 + sin]
	=  = 
	=  = 
	= 	= (sec – tan)2
	= B2 [ B = sec – tan]
	= Wvbcÿ
	 AC–1 = B2 (cÖgvwYZ)
cÖkœ-22  tan =  Ges cos FYvZ¥K|
	[image: ]
	K.	sec Gi gvb KZ?	2
L.	(cosec  cot)  Gi gvb wbY©q Ki|	4
M.	cÖgvY Ki †h,  = 	4


  22bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, tan =  Ges cos FYvZ¥K
	Avgiv Rvwb, sec		=  =  	[†h‡nZz, cos FYvZ¥K]

			=  = 
		 sec	=  (Ans.)
L.	ÔKÕ n‡Z, sin =  = 
	[†h‡nZz, tan abvZ¥K, ZvB sin I cos Df‡qB FYvZ¥K n‡e]
	Avgiv Rvwb, cosec =  =  = 
	Avevi, cot =  =  = 
	myZivs (cosec – cot)	= 
		=  =  
		=  =  (Ans.)
M.	ÔKÕ I ÔLÕ n‡Z cvB,
	cos = , sec = , sin =  Ges tan = 
	myZivs,	
		= 	[ cos(– ) = cos, sec(– ) = sec]
		=  =  =  =  ×  = 
		  =  (cÖgvwYZ)
cÖkœ-23  


	wP‡Î AB =  Ges BC = 1
	[image: ]
	K.	wP‡Î O, e„‡Ëi †K›`ª n‡j B Gi e„Ëxqgvb Ges AC wbY©q Ki|	2
L.	cÖgvY Ki †h, cosA + cosB + cosC + cosD = 0	4
M.	sec + cos = P n‡j, P Gi gvb wbY©q Ki Ges mgxKiYwU mgvavb Ki|	4


  23bs cª‡kœi mgvavb  
K.	wP‡Î B = 90
		Avgiv Rvwb, 1 =  †iwWqvb
	 90 =  †iwWqvb
		=  †iwWqvb
    B Gi e„Ëxqgvb  †iwWqvb| (Ans.)
	



	Avevi, ABC-G B = 90
	 cx_v‡Mviv‡mi Dccv`¨ Abymv‡i,
	     AC2 = AB2 + BC2
	ev, AC2 =  + 12
	ev, AC2 = 3 + 1
	ev,  AC2 = 4
	 AC = 2 GKK (Ans.)
L.	O †K›`ªwewkó ABCD e„‡Ë ABCD PZzf©yRwU AšÍwj©wLZ|
	 A + C = 180
	Ges B + D = 180
	GLb, evgcÿ = cosA + cosB + cosC + cosD
	= cosA + cos(180  D) + cos(180  A) + cosD
	= cosA + cos(2  90  D) + cos(2  90  A) + cosD
	= cosA  cosD  cosA + cosD [ 2q PZzf©v‡M cos FYvZ¥K]
	= 0 = Wvbcÿ
	 cosA + cosB + cosC + cosD = 0 (cÖgvwYZ)
M.	†`Iqv Av‡Q, sec  + cos  = P ............... (i)
	GLv‡b, sec =  =  = 2 [ AC = 2 Ges BC = 1]
	Avevi, cos =  = 
	sec Ges cos Gi gvb (i) -G ewm‡q cvB,
	2 +  = P
	ev,  = P   ev, P =  
	wb‡Y©q P Gi gvb 
	GLb, (i) †_‡K, sec + cos =  
	ev,  + cos  = 
	ev,  = 
	ev, 2cos2  + 2 = 5cos
	ev, 2cos2  5cos + 2 = 0
	ev, 2cos2  4cos  cos  + 2 = 0
	ev, 2cos  (cos   2)  1 (cos   2) = 0
	ev, (2cos   1) (cos   2) = 0
	nq, 2cos  1 = 0 	A_ev, cos   2 = 0
	ev, 2cos  = 1   	 cos  = 2
	ev, cos  =        	 wKš‘ cos   2
	ev, cos  = cos 
	  = 
	wb‡Y©q mgvavb :  = 
	KviY, cos  Gi gvb 1 A‡cÿv e„nËi n‡Z cv‡i bv|
cÖkœ-24  


	[image: ]
	K.	OB = PB n‡j cÖgvY Ki †h, POB GKwU aªæe †KvY|	2
L.	cÖgvY Ki †h, PB = OB POB	4
M.	hw` POB =  nq, tan =  Ges cos FYvZ¥K nq, Z‡e cÖgvY Ki †h,  = 	4


  24bs cª‡kœi mgvavb  
K.	Pvc AB = cwiwai GK-PZz_©vsk =   2r =  
	Ges Pvc PB = e¨vmva© r [POB = GK †iwWqvb]
	Avgiv Rvwb, e„‡Ëi †Kv‡bv Pvc Øviv Drcbœ †K›`ª¯’ †KvY H e„ËPv‡ci mgvbycvwZK|


	 = 
	 POB =   AOB =   GK mg‡KvY
	[OA e¨vmva© Ges OB Gi Dci j¤^ =  mg‡KvY]
	†h‡nZz m‡gKvY I  aªæeK †m‡nZz POB GKwU aªæeK †KvY| 
(cÖgvwYZ)
L.	g‡b Kwi, O †K›`ªwewkó ABC e„‡Ëi e¨vmva© OB = r GKK, Pvc PB = S GKK Ges PB Pvc Øviv Drcbœ †K›`ª¯’ †KvY POB = c|
	cÖgvY Ki‡Z n‡e †h, PB = OB.  POB.
	A¼b : B †K †K›`ª K‡i OB Gi mgvb e¨vmva© wb‡q BA Pvc AuvwK hv cwiwa‡K A we›`y‡Z †Q` K‡i| O, A †hvM Kwi| cÖgvY : A¼b Abymv‡i AOB = 1c
	



	Avgiv Rvwb, †Kv‡bv e„ËPvc Øviv Drcbœ †K›`ª¯’ †KvY H e„ËPv‡ci mgvbycvwZK|
	 = 
	ev,  = 
	ev,  = POB
	 PB = OB POB (cÖgvwYZ)
M.	cvV¨eB Abykxjbx 83 c„ôv- 173Gi D`vniY-15 †`L|
cÖkœ-25  


	[image: ]
	K.	wP‡Î e¨vm BC =  Ges AC = 2 n‡j, cosB Gi gvb wbY©q Ki|	2
L.	ABC Gi e„nËg †KvY, ¶z`ªZg †Kv‡Yi wZb¸Y| †KvY¸‡jv mgvšÍi †kªwYfz³ n‡j, †KvY¸‡jv‡K †iwWqv‡b cÖKvk Ki|	4
M.	wPÎ †_‡K †`LvI †h,  = tan + sec	4


  25bs cª‡kœi mgvavb  
K.	†h‡nZz O †K›`ªwewkó e„‡Ë BAC = 90 [Aa©e„Ë¯’ †KvY]
	 BAC mg‡KvYx,
	cx_v‡Mviv‡mi Dccv`¨ Abymv‡i,
	AB2 + AC2 = BC2
	ev, AB2 = BC2  AC2 = (  (2)2 = 5  4 = 1
	 AB = 1 GKK 
	 cosB =  =  (Ans.)
L.	g‡b Kwi, wÎfz‡Ri ¶z`ªZg †KvY = xc
	 e„nËg †KvY = 3xc
	 †KvY¸‡jv mgvšÍi †kªwYfz³ n‡j Ab¨ †KvYwU = 
		=  = 2xc
	Avgiv Rvwb, wÎfz‡Ri wZb‡Kv‡Yi mgwó `yB mg‡KvY ev 
	 x + 2x + 3x = 
	ev, 6x = 
	ev, x = 
	 ¶z`ªZg †KvYwU = 
	e„nËg †KvYwU = 3 = 
	Ges Ab¨ †KvYwU = 2 = 
	wb‡Y©q †KvY¸‡jv h_vµ‡g  ,  Ges 
M.	wPÎ n‡Z, tan =  =  = 2
		sec =  =  = 
	evgcÿ = 
		=  =  = 
		=  =  = 
		=  = 2 +  = tan + sec = Wvbcÿ
	 = tan + sec (†`Lv‡bv n‡jv)
cÖkœ-26  
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	K.	wP‡Î O e„‡Ëi †K›`ª n‡j, B Gi e„Ëxq gvb Ges AC Gi ˆ`N©¨ wbY©q Ki|	2
L.	cÖgvY Ki †h, cosA + cosB + cosC + cosD = 0	4
M.	sec + cos = T n‡j T Gi gvb wbY©q Ki Ges mgxKiYwU mgvavb Ki|	4


  26bs cª‡kœi mgvavb  
K.	DÏxc‡Ki wPÎvbymv‡i,
	B = Aa©e„Ë¯’ †KvY
		= GK mg‡KvY=  (Ans.)
	Avevi, mg‡KvYx ABC n‡Z,
	AC2 = AB2 + BC2 [cx_v‡Mviv‡mi Dccv`¨ Abymv‡i]
		=  + (1)2 [ AB = Ges BC = 1]
		= 3 + 1 = 4
	 AC = 2 GKK (Ans.)
L.	evgcÿ = cosA + cosB + cosC + cosD
		= cosA + cosB + cos(  A) + cos(  B)
	[ e„Ë¯’ PZzf©y‡Ri wecixZ †KvYØ‡qi mgwó ]
	= cosA + cosB + cos  + cos 
	= cosA + cosB  cosA  cosB
	= 0 = Wvbcÿ
	 cosA + cosB + cosC + cosD = 0 (cÖgvwYZ)
M.	GLv‡b, sec + cos = T
	ev,  +  = T [DÏxc‡Ki wPÎvbymv‡i]
	ev,  +  = T[ÔKÕ n‡Z AC = 2 Ges wPÎ n‡Z BC = 1 ewm‡q]
	ev,  = T
	 T =  (Ans.)
	GLb, sec + cos = T
	ev, sec + cos =  [ T =  ]
	ev,  + cos = 
	ev,  = 
	ev, 2 + 2cos2 = 5cos
	ev, 2cos2  5cos + 2 = 0
	ev, 2cos2  4cos  cos + 2 = 0
	ev, 2cos (cos  2)  1 (cos  2) = 0
	ev, (cos  2)(2cos  1) = 0
	 cos  2 = 0
	 cos = 2  [MÖnY‡hvM¨ bq, KviY cos Gi gvb - 1 †_‡K 1 Gi g‡a¨]
	A_ev, 2cos  1 = 0
	ev, cos =  = cos60
	  = 60
	wb‡Y©q mgvavb :  = 60

cÖkœ-27  wÎ‡KvYwgwZ kãwU we‡kølY Ki‡j cvIqv hvq| wÎ‡KvY Ges wgwZ| sin I cos wÎ‡KvYwgwZK AbycvZ|
	[image: ]
	K.	†iwWqvb †KvY ej‡Z Kx eyS?	2
L.	tan + sec = x n‡j, cÖgvY Ki †h, sin = 	4
M.	mgvavb Ki : sin + cos = 1; 0    2	4


  27bs cª‡kœi mgvavb  
K.	†Kv‡bv e„‡Ëi e¨vmv‡a©i mgvb Pvc H e„‡Ëi †K‡›`ª †h †KvY ˆZwi K‡i †mB †KvY‡K GK †iwWqvb e‡j|
L.	†`Iqv Av‡Q,
	tan + sec = x
	ev,  +  = x
	ev,  = x
	ev,  = x2  [Dfq cÿ‡K eM© K‡i]
	ev,  = x2               [ cos2 = 1  sin2 ]
	ev,  = x2
	ev,  = x2
	ev,  =        [†hvRb-we‡qvRb K‡i]
	ev,  = 
	 sin =    (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q, sin + cos = 1
	ev, (sin + cos)2 = 12
	ev, sin2 + cos2 + 2sin = 1
	ev, 1 + 2sincos  1 = 0
	ev, 2sin cos = 0
	 sin cos = 0
	nq sin = 0	A_ev, cos = 0
	ev, sin = sin 	ev, cos = cos  = cos 
	  =  [ 0    2]	  =  , 
	wKš‘  =  Gi Rb¨ cÖ`Ë mgxKiYwU mZ¨ bq|
	wb‡Y©q mgvavb :  = , 
cÖkœ-28  
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	K.	wP‡Î ABC GKwU e„ËvKvi PvKv| wPÎ †_‡K O †Kv‡Yi gvb wWMÖx‡Z wbY©q Ki Ges PvKvwU 1 evi Ny‡i KZ wgUvi `~iZ¡ AwZµg Ki‡e?	2
L.	ABC PvKvwU cÖwZ †m‡K‡Û 7 evi AvewZ©Z n‡j PvKvwUi MwZ‡eM NÈvq KZ wK.wg. wbY©q Ki|	4
M.	wP‡Î BOD †_‡K sin Gi gvb e¨envi K‡i tan + sec Gi gvb wbY©q Ki|	4


  28bs cª‡kœi mgvavb  
K.	wPÎ n‡Z cvB, AB Pv‡ci ˆ`N©¨, s = 11 †m.wg.
	e„‡Ëi e¨vmva©, OA = r = 11 †m.wg.
	GLb, AB Pvc †K›`ª  †KvY Drcbœ Ki‡j,
	m~Îvbymv‡i, S = r †KvY Drcbœ Ki‡j,
	m~Îvbymv‡i, S =  r GKK
	ev,  =  GKK
	ev,  = 
ev,  = 1c
ev,  =  [ 1c = ]
ev,  = 
	



	  = 572957 (cÖvq) (Ans.)
	Avgiv Rvwb, e„ËvKvi PvKv 1 evi Ny‡i Zvi cwiwai mgvb `~iZ¡ AwZµg K‡i|
	GLv‡b, PvKvi e¨vmva©, r = 11 †m.wg.
	 PvKvi cwiwa = 2r GKK = 2  31416  11 †m.wg.
		= 691152 †m.wg. = 0691152 wg.
	 PvKvwU 1 evi Ny‡i 07 wg. (cÖvq) `~iZ¡ AwZµg Ki‡e| (Ans.)
L.	ABC PvKvwU 1 evi Ny‡i hvq 07 wg. [ÔKÕ n‡Z cvB]
	 ABC PvKvwU 7 evi Ny‡i hvq (07  7) wg.
		= 49 wg.	= 49  103 wK.wg.
	PvKvwU 1 †m‡K‡Û hvq 49  103 wK.wg.
	PvKvwU 1 NÈv ev 3600 †m‡K‡Û hvq (3600  49   103) wK.wg.
		= 1764 wK.wg.
	 ABC PvKvwUi MwZ‡eM NÈvq 1764 wK.wg. (Ans.)
M.	wP‡Î cÖ`Ë BOD-G OD = y Ges BD = x
	GLb, cx_v‡Mviv‡mi Dccv`¨ Abyhvqx mg‡KvYx OBD-G
	OB2 = OD2 + BD2
	ev, OB2 = y2 + x2
	 OB =   [abvZ¥K gvb wb‡q]
	OBD-G
	sin =  = 
	 tan + sec =  +  = 
		=  [ sin2 + cos2 = 1]
		= = 
		= =   
		=  (Ans.)
cÖkœ-29 
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	K.	K¨vjKz‡jUi e¨envi bv K‡i 301236 †K †iwWqv‡b cÖKvk Ki|	2
L.	OB = r Ges AB = S n‡j †`LvI †h, S = r.	4
M.	wPÎ †_‡K sin Gi gvb wbY©q K‡i †`LvI †h, tan + sec = x.	4


  29bs cª‡kœi mgvavb  
K.	Aa¨vq-8.1 Gi D`vniY-3(i) c„ôv-142 Gi mgvavb|
L.	Aa¨vq-8 Gi cÖwZÁv -4 c„ôv 140bs `ªóe¨|
M.	wP‡Î †_‡K, mg‡KvYx OAD G OD = 2x, OA = x2 + 1.
	GLb cx_v‡Mviv‡mi Dccv`¨ Abyhvqx,
		OA2 = OD2 + AD2
	ev, (x2 + 1)2 = (2x)2 + AD2
	ev, AD2 = x4 + 2x2 + 1  4x2
	ev, AD2 = x4 + 2x2 + 1  4x2
	ev, AD2 = x4  2x2 + 1
	ev, AD2 = (x2  1)2
	 AD = x2  1
	 OAD G sin = 
	GLb, tan + sec
		= 
		=  [ sin2 + cos2 = 1]
		=  = 
		= 
		=  =  =    = x
	 tan + sec = x (†`Lv‡bv n‡jv)
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