mßg Aa¨vq
Amxg aviv
¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb

cÖkœ-1  1 +  +  +  + ....................
	[image: ]
	K.	D`vniYmn mgvšÍi avivi msÁv `vI|	2
L.	y = 2 n‡j, avivwUi 1g 10 c‡`i mgwó wbY©q Ki|	4
M.	y Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges mgwó wbY©q Ki|	4


  1bs cª‡kœi mgvavb  
K.	mgvšÍi aviv : †Kv‡bv avivi †h‡Kv‡bv c` I Zvi c~e©eZ©x c‡`i cv_©K¨ me mgq mgvb n‡j, †mB avivwU‡K mgvšÍi aviv e‡j|
	D`vniY : 1 + 3 + 5 + 7 + 9 + .............  GKwU mgvšÍi aviv|
	GLv‡b, 2q c` Ñ 1g c` = 3 – 1 = 2, 3q c` Ñ 2q c`     = 5 – 3 = 2, 4_© c` Ñ 3q c` = 7 – 5 = 2, 5g c` Ñ 4_© c` = 9 – 7 =  2 
	 avivwU mgvšÍi|
L.	cÖ`Ë aviv :  1 +  +  +  + ......... 
	y = 2 n‡j,
	avivwU, 1 +  +  +  + .................
	= 1 +  +  +  + .......... 
	avivwUi 1g c`, a = 1
	mvaviY AbycvZ, r =  =   1
	†h‡nZz, avivwUi mvaviY AbycvZ, r  1
	 avivwUi 1g 10wU c‡`i mgwó =  = 
	=  =  =  ×  =  (Ans.)
M.	avivwUi 1g c`, a = 1
	mvaviY AbycvZ, r =  = 
	avivwUi AmxgZK mgwó _vK‡e hw` | r |  1 nq|
	ev, – 1  r  1
	ev, – 1    1
	GLb – 1  
	ev, – 1  1 + y [e¨¯ÍKiY K‡i]
	ev, – 1 – 1  1 + y – 1 [Dfqc‡ÿ (– 1) †hvM K‡i]
	ev, – 2  y
	 y  – 2
	Avevi, 
	ev, 1 + y  1 [e¨¯ÍKiY K‡i]
	ev, 1 + y – 1  1 – 1
	 y  0 
	wb‡Y©q kZ© : y  0 A_ev, y  – 2
	 AmxgZK mgwó, S	= 
		=  [ÔKÕ n‡Z cvB]
		= 
		=  (Ans.)
cÖkœ-2  a =  = r, 5
	[image: ]
	K.	GKwU Abyµg I GKwU Amxg avivi D`vniY `vI|	2
L.	Ave„Ë `kwgK fMœvskwU‡K AbšÍ ¸‡YvËi avivi gva¨‡g g~j`xq fMœvs‡k cÖKvk Ki|	4
M.	Amxg ¸‡YvËi avivwU MVb Ki| x Gi Dci cÖ‡hvR¨ kZ©mn avivwUi AmxgZK mgwó wbY©q Ki|	4


  2bs cª‡kœi mgvavb  
K.	Abyµg : GKwU Abyµ‡gi mvaviY c` =  n‡j, AbyµgwU , .......................
	Amxg aviv : 1 +  +  +  ...................
L.	Ave„Ë `kwgK fMœvskwU 50
	50 = 5023232323 ............
		= 5 + (0023 + 0.00023 + 00000023 + ........... )
	GLv‡b 0023 + 000023 + 00000023 + ......  GKwU AbšÍ ¸‡YvËi aviv hvi 1g c`, a = 0023
	Ges mvaviY AbycvZ, r =  = 001 <1
	 avivwUi AmxgZK mgwó, S = 
			= 
			=  = 
	 50 = 5 +  = (Ans.)
M.	†`Iqv Av‡Q, a =  = r
	 Amxg ¸‡YvËi avivwU, a + ar + ar2 + ar3+ ...........
	 + ......
	avivwUi AmxgZK mgwó _v‡K, hw` I †Kej hw`, |r| < 1 nq|
	A_©vr < 1 ev, 1 < < 1
	GLb, > 1 	A_ev, < 1
	ev, 4x + 1 < 1 wecixZKiY K‡i]  ev, 4x + 1 > 1
	ev, 4x < 2 [Dfqc‡ÿ (1) †hvM K‡i] ev, 4x > 1 1
	[Dfqc‡ÿ (1) †hvM K‡i]
	ev, x <  	ev, 4x > 0
	 x < 	 x > 0 
	wb‡Y©q kZ© : x > 0 A_ev x <  
	 avivwUi AmxgZK mgwó = 
	= = = 
	= 
	 AmxgZK mgwó = (Ans.)
cÖkœ-3  GKwU ¸‡YvËi avivi n Zg c` Un = (  1)n  +  1 ; n  IN|
	[image: ]
	K.	avivwU wbY©q K‡i mvaviY AbycvZ wbY©q Ki|	2
L.	x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges Zv wbY©q Ki|	4
M.	x = 1 Gi Rb¨ D³ avivi AmxgZK mgwó _vK‡e wKbv? _vK‡j hyw³mn Zv wbY©q Ki|	4


  3bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, mvaviY c` un = (1)n + 1; n  IN
	 hLb n = 1 ZLb u1 =  
	   "   n = 2 ZLb u2 =  
	   "   n = 3 ZLb u3 = 
	 avivwU n‡e,   +   ...........
	∴ mvaviY AbycvZ, r =    =    (Ans.)
L.	ÔKÕ n‡Z cvB, r =  
	cÖ`Ë avivwUi AmxgZK mgwó _vK‡e,
	hw` | r | < 1
	A_©vr < 1
	ev, < 1
	ev, | x + 1 | > 1            [| x + 1 | Øviv ¸Y K‡i]
	ev,  (x + 1) > 1
	nq, (x + 1)  > 1
	ev, x > 0                     A_ev, (x + 1)  > 1
	     	x + 1 <  1
	     	x <  2
	wb‡Y©q kZ© : x > 0 A_ev, x <  2
M.	x = 1 n‡j D³ avivwU n‡e,
	   +    + ..............
	GLv‡b, mvaviY AbycvZ, r =     =  
	†h‡nZz | r | < 1
	 x = 1 Gi Rb¨ avivwUi AmxgZK mgwó _vK‡e|
	   avivwUi cÖ_g c`, a = 
	    mvaviY AbycvZ, r =  
	 AmxgZK mgwó, S =  =  
			=    =   (Ans.)  







cÖkœ-4  GKwU Abyµ‡gi mvaviY c`| 
	[image: ]
	K.	AbyµgwU ˆZwi Ki|	2
L.	AbyµgwUi 20 Zg c` Ges 1g 10wU c‡`i mgwó wbY©q Ki|	4
M.	n Gi Dci Kx kZ© Av‡ivc Ki‡j AbyµgwUi †hvMdj k~b¨ n‡e?	4


  4bs cª‡kœi mgvavb  
K.	n = 1, 2, 3, .................... Gi Rb¨ AbyµgwU n‡jv
	cos, cos cos, cos2 .............. (Ans.)
L.	AbyµgwUi 20 Zg c` = cos
		= cos
		= cos0
		= 1 (Ans.)
	GLb, Abyµ‡gi 1g `kwU c` n‡jv : 
	0,1, 0, 1, 0, 1, 0, 1, 0,  1 .............. 
	 1g 10 wU c‡`i mgwó = 1 (Ans.) 
M.	†`Iqv Av‡Q, Abyµ‡gi mvaviY c` 
	n = 1, 2, 3, ............. Gi Rb¨ AbyµgwUi gvb cvB, 
	cos = 0
	cos= 1
	cos= 0
	cos= 1
	cos= 0
	............................
	............................
	 AbyµgwU n‡e : 
	0, 1, 0, 1, 0, 1, 0, 1, ...................... 
	GLv‡b, cÖvß AbyµgwU n‡Z †`Lv hv‡”Q, cÖ_g 4wU c‡`i †hvMdj = 0
	cÖ_g 8wU c‡`i †hvMdj = 0
	cÖ_g 12 wU c‡`i †hvMdj  = 0
	myZivs n Gi gvb 4 Gi ¸wYZK †h‡Kv‡bv msL¨vi Rb¨ Abyµ‡gi †hvMdj k~b¨ n‡e| (Ans.)
cÖkœ-5  GKwU ¸‡YvËi avivi cÖ_g c` 2 Ges mvaviY AbycvZ 
	[image: ]
	K.	Amxg aviv Kx?	2
L.	avivwUi 10 Zg c` I cÖ_g `kwU c‡`i mgwó wbY©q Ki|	4
M.	avivwUi AmxgZK mgwó hw` _v‡K, Z‡e Zv wbY©q Ki|	4


  5bs cª‡kœi mgvavb  
K.	ev¯Íe msL¨vi GKwU Abyµg u1,u2, u3 ................., ua, ......  n‡j u1,u2, u3 +.................+ ua + ......  †K ev¯Íe msL¨vi GKwU Amxg aviv ejv nq| GB avivwU n Zg c` un| 
L.	†`Iqv Av‡Q, avivwUi cÖ_g c`, a = 2
	Ges mvaviY AbycvZ, r = 
	 avivwU = ar + ar1 + ar2 + ar3 + .................... 
			= l   +  + ............ 
	avivwU 10 Zg c`  = ar10  1
				= ar9	
			= 2  =  
	GLb avivwUi 1g 10wU c‡`i mgwó ; 
	S10 =  ; r < 1
			= 2   
			= 2  
			= 2   = 2  
			=  = = 1.5 (Avmbœ) (Ans.)  
M.	GLv‡b, ¸‡YvËi avivwUi cÖ_g c`, a = 2
	Ges mvaviY AbycvZ, r =  
 	†h‡nZz r =  < 1,  †m‡nZz avivwUi AmxgZK mgwó Av‡Q| 
	 avivwUi AmxgZK mgwó, S=  = 
	=  = =  = 2   = 
	 avivwUi AmxgZK mgwó (Ans.)
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cÖkœ-6  GKwU Amxg ¸‡YvËi avivi cÖ_g c` 1 Ges mvaviY AbycvZ   |
	[image: ]
	K.	avivwU wbY©q Ki|	2
L.	avivwUi `kg c` wbY©q K‡i cÖ_g 10wU c‡`i mgwó wbY©q Ki|	4
M.	avivwUi AmxgZK mgwó wbY©q Ki|	4


  6 bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, avivwUi 1g c` 1 Ges mvaviY AbycvZ,  
	avivwUi 2q c` = 1   =  
		3q c` =     = 
		4_© c` =      =  
	wb‡Y©q ¸‡YvËi aviv, 1   +    + ................  (Ans.)  
L.	avivwUi `kg c` = ar10 1 = 1   =  
	GLb avivwUi 1g 10wU c‡`i mgwó, S10 
		= a; r < 1
		= 1   =  
		=  =   
		= 0.7778 (Avmbœ) (Ans.)
M.	¸‡YvËi avivi AmxgZK mgwó, S = =   = 
		=   = 
	 avivwUi AmxgZK mgwó  (Ans.)
cÖkœ-7  (1 + y)1 + (1 + y)2 + (1 + y)3  + ....... GKwU AbšÍ aviv
	[image: ]
	K.	avivwUi mvaviY AbycvZ wbY©q Ki|	2
L.	y =   n‡j avivwU wbY©q Ki| avivwUi 10 Zg c` Ges cÖ_g 12wU c‡`i mgwó wbY©q Ki|	4
M.	y Gi Dc‡i †Kvb kZ©mv‡c‡ÿ cÖ`Ë avivwUi AmxgZK mgwó _vK‡e Ges mgwó wbY©q Ki|	4


  7bs cª‡kœi mgvavb  
K.	cÖ`Ë avivwUi (†h‡Kv‡bv c`  c~e©eZx© c`)
	= (1 + y)-2  (1 + y)-1 = 
	A_ev, (1 + y)3  (1 + y)2 = 
	cÖ`Ë avivwU GKwU AbšÍ ¸‡YvËi aviv| Gi mvaviY AbycvZ   =   (Ans.)  
L.	Amxg avivwU (1 + y)− 1 + (1 + y)− 2 + (1 + y)− 3 + ................
		=  +  +   + ................
	y = −  n‡j,
	avivwU =  +  +  + ................
		=  +  +  + ................
		=  +  +  + ................
	hvi 1g c`, a =  Ges mvaviY AbycvZ, r = 
	 avivwUi `kg c` = ar10   1 =  =  (Ans.)
	Ges cÖ_g 12wU c‡`i mgwó =  [ r > 1]
		=   
		= 
		= 3 
		= 3 
		= 3 
		=  (Ans.)
M.	ÔKÕ n‡Z cÖvß,
	avivwUi mvaviY AbycvZ 
	avivwUi AmxgZK mgwó _vK‡e hw` | r | < 1 nq,
	A_©vr  < 1
		ev,  < 1
		ev, | y + 1 | > 1
	GLb, | (y + 1) | AFYvZ¥K n‡j, y + 1 > 1 ev, y > 0
	Avevi | (y + 1) | FYvZ¥K n‡j, − (y + 1) > 1
		ev, y + 1 < − 1
		ev, y < − 2
	wb‡Y©q kZ© n‡jv y < − 2 A_ev y > 0 (Ans.)
	AmxgZK mgwó, S = 
		=  = 
		=   
		=  (Ans.)
cÖkœ-8  2 + 4 + 8 + 16 + ................ GKwU Amxg ¸‡YvËi aviv|
	[image: ]
	K.	avivwUi mvaviY AbycvZ Ges Z…Zxq AvswkK mgwó KZ?	2
L.	cÖ`Ë avivwUi 20 Zg c` Ges cÖ_g `kwU c‡`i mgwó wbY©q Ki|	4
M.	x =  n‡j cÖ`Ë avivwUi cÖ_g c` nq, G‡ÿ‡Î avivwUi wØZxq I Z…Zxq c` wj‡L AbšÍ avivwU MVb Ki| x-Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e?	4


  8bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, avivwU 2 + 4 + 8 + 16 + ---------- Amxg ¸‡YvËi
	∴ avivwUi AbycvZ r =  =  = 2 (Ans.)
	GLb, avivwUi Z…Zxq AvswkK mgwó A_©vr 3 Zg c` ch©šÍ mgwó wbY©q Ki‡Z n‡e|
	cÖ`Ë avivwUi Z…Zxq AvswkK mgwó = 2 + 4 + 8 = 14 (Ans.)  
L.	avivwUi 1g c`, a = 2
	Ges mvaviY AbycvZ, r = 2
	 avivwUi 20Zg c` = ar20  1 = 2.220  1
		=1048576 (Ans.)
	Ges 1g `kwU c‡`i mgwó =     [ r > 1]
		= 
		= 211  2 = 2046 (Ans.)
M.	avivwUi n Zg c` = arn  1 = 2.2n  1 = 2n
	x =   n‡j cÖ`Ë avivwUi cª_g c`  nq|
	A_©vr 2 = 
	 x =   n‡j avivwU n‡e,
	 +  +  + ...............
	G‡ÿ‡Î avivwU GKwU AbšÍ ¸‡YvËi aviv Ges Gi mvaviY AbycvZ r =  
	avivwUi cÖ_g c`, a =  
	GLb cÖ`Ë avivi AmxgZK mgwó _vK‡e hw` | r | < 1 nq|
	A_©vr  1 < r < 1 nq,
	ev,  1<  < 1 nq, [r =  ewm‡q ]
	GLb  1< 
	ev, 	 > x + 1  [wecixZKiY K‡i]
	ev,  1 > x + 1
	ev,  1  1 > x + 1  1 [Dfqcÿ †_‡K 1 we‡qvM K‡i]
	ev,  2 > x
	x <  2
	A_ev  < 1
	ev, x + 1 > 1 [wecixZKiY K‡i]
	ev, x + 1  1 > 1  1 [Dfqcÿ †_‡K 1 we‡qvM K‡i]
	x > 0
	avivwUi AmxgZK mgwó _vK‡e hw` x <  2 A_ev x > 0 nq|  (Ans.)  
cÖkœ-9  1 + 2 + 4 + 8 + ............
	[image: ]
	K.	†`LvI †h, cª`Ë avivwU GKwU AbšÍ ¸‡YvËi aviv|	2
L.	r = 8 n‡j, avivwUi r Zg c‡`i gvb KZ?	4
M.	Gi n Zg AvswkK mgwó KZ? AmxgZK mgwó (hw` _v‡K) wbY©q Ki|	4


  9bs cª‡kœi mgvavb  
K.	cÖ`Ë aviv 1 + 2 + 4 + 8 + ............
	avivwUi (†h‡Kv‡bv c`  c~e©eZx© c`) = 2  1 = 2
		A_ev  4  2 = 2
		A_ev  8  4 = 2
	myZivs, cÖ`Ë avivwU GKwU AbšÍ ¸‡YvËi aviv| (†`Lv‡bv n‡jv)
L.	cÖ`Ë aviv = 1 + 2 + 4 + 8 + ............
	GLv‡b, cÖ_g c`, a = 1
	mvaviY AbycvZ, q = 2
	 avivwUi r Zg c` = aqr  1 = 1.2r  1 = 2r  1
		= 28  1	 [ r = 8]
		= 27 = 128 (Ans.)
M.	avivwUi cÖ_g c`, a = 1
	mvaviY AbycvZ, q = 2
	GLv‡b, q > 1
	 avivwUi n Zg AvswkK mgwó = 
		=  = 2n  1
	Avgiv Rvwb, †Kv‡bv AbšÍ ¸‡YvËi avivi mvaviY AbycvZ 1 A‡cÿv eo n‡j, AmxgZK mgwó _v‡K bv| 
	†h‡nZz avivwUi mvaviY AbycvZ, q > 1
	myZivs AmxgZK mgwó †bB|  (Ans.)  

cÖkœ-10  00 Ges 40 `yBwU †cŠbtcywbK `kwgK fMœvsk|
	[image: ]
	K.	cÖ_g †cŠbtcywbK fMœvs‡ki aviv wbY©q Ki|	2
L.	ÔKÕ-G cÖvß avivwUi mvaviY AbycvZ †ei Ki|	4
M.	wØZxq †cŠbtcywbK `kwgK fMœvsk‡K mvaviY g~j`xq fMœvs‡k cÖKvk Ki|	4


  10bs cª‡kœi mgvavb  
K.	00 = 00242424 ................
		= 0024 + 000024 + 00000024 + ....
L.	ÔKÕ G cÖvß avivwU GKwU AbšÍ ¸‡YvËi aviv|
	hvi, cÖ_g c`, u1 = 0024
	Ges wØZxq c`, u2 = 000024
	 mvaviY AbycvZ, r =  =  = 001(Ans.)
M.	wØZxq †cŠbtcywbK fMœvskwU n‡jv : 
	40 = 40242424 ...............
		= 4 + (0.024 + 0.00024 + 0.0000024 + .....)
	eÜbxi †fZ‡ii avivwU GKwU AbšÍ ¸‡YvËi aviv hvi cÖ_g c`, a = 0.024
	Ges mvaviY AbycvZ, r =  = 0.01 	[ r < 1]
	myZivs, 40 = 4 + 
		= 4 +  = 4 + 
		= 4 +  = 4 + 
		=  =  (Ans.)
cÖkœ-11     +   + ..............AbšÍ ¸‡YvËi aviv|
	[image: ]
	K.	avivwUi (p + 1) Zg c` †ei Ki|	2
L.	x = 1 n‡j avivwUi cÖ_g 5 c‡`i mgwó wbY©q Ki|	4
M.	avivwUi AmxgZK mgwó _vKvi Rb¨ x Gi Dci Av‡ivwcZ kZ© wbY©q Ki|	4


  11bs cª‡kœi mgvavb  
K.	avivwUi cÖ_g c`,  a = 
	mvaviY AbycvZ, r =  
		= 
	Avgiv Rvwb, ¸‡YvËi avivi p Zg c` arp  1
	 (p + 1) Zg c` = arp + 1  1  = arp
		= . 
		= (  2)p  p
		= (  2)pp + 1 (Ans.)
L.	x = 1  n‡j cÖ`Ë avivwU,
	 +   + ......... 
	=    +    + ................. 
	GLv‡b, avivwUi cÖ_g c` a = 
	Ges mvaviY AbycvZ r =    
		=  1 < 1
	 avivwUi cÖ_g 5 wU c‡`i mgwó
		=  =  
		= =  (Ans.)
M.	cÖ`Ë aviv,    +   + ........
	avivwUi cÖ_g c`, a = 
	mvaviY AbycvZ, r =  = 
	avivwUi AmxgZ‡K mgwó _vK‡e hw` |r| < 1  nq
	A_©vr 1 < r < 1
	ev,  1 <  < 1
	GLb, 1 <  n‡j 
	ev, 1 >  [ 1 Øviv ¸Y K‡i]
	ev, 3x  1 > 2
	ev, x > 
	ev, x > 1
	Avevi,  < 1
	ev,  > 1 [1 Øviv ¸Y K‡i]
	ev, 2 > 3x + 1
	ev, 1 >  3x
	ev x < 
	 avivwUi AmxgZK mgwó _vK‡e hw` x > 1 A_ev x <  nq|
	avivwUi AmxgZK mgwó S = 	= 
		=  = 
	x > 1  ev  x <  Ges mgwó (Ans.)







cÖkœ-12  1 + + + + ..............
	[image: ]
	K.	avivwUi lô c` wbY©q Ki|	2
L.	avivwUi 8wU c‡`i mgwó wbY©q Ki|	4
M.	avivwUi (AmxgZK) mgwó hw` _v‡K Z‡e wbY©q Ki|	4


  12bs cª‡kœi mgvavb  
K.	cÖ`Ë avivwU, S = 1 + + + + ..............
	avivwUi 1g c`, a = 1
	mvaviY AbycvZ r =    1
	Avgiv Rvwb, ¸‡YvËi avivi n-Zg c` = arn  1
	 avivwUi lô c` = 1  = 1  =  (Ans.)
L.	Avgiv Rvwb, ¸‡YvËi avivi n c‡`i mgwó =  [r   1]
	avivwUi 4wU c‡`i mgwó = 
		= 
		= 
		= 
		= 
		=  = 
		= 
		= 
		= 
		=  (Ans.)
M.	GLv‡b, r  1
	myZivs avivwUi AmxgZK mgwó _vK‡e|
	 avivwUi AmxgZK mgwó, s = 
		=  = 
		= 
		= 
		= 
		= 2 + 
	AmxgZK mgwó 2 +  (Ans.)
cÖkœ-13  + + + .............. GKwU aviv|
	[image: ]
	K.	x = n‡j, avivwUi mvaviY AbycvZ wbY©q Ki|	2
L.	ÔKÕ n‡Z cÖvß avivwUi cÂg c` Ges cÖ_g cuvPwU c‡`i mgwó wbY©q Ki|	4
M.	x Gi Dci Kx kZ© Av‡ivc Ki‡j cÖ`Ë avivwUi AmxgZK mgwó _vK‡e Ges †mB k‡Z© avivwUi mgwó wbY©q Ki|	4


  13bs cª‡kœi mgvavb  
K.	cÖ`Ë aviv S =  +  +  + ..............
	x =  n‡j,
	avivwU, S =  +  +  + ..............
		=  +  +  + ....................
		=  +  +  + ..................
		=  +  +  + ............... (Ans.)
	avivwUi mvaviY AbycvZ =  =    =  (Ans.)
L.	ÔKÕ Ask n‡Z cÖvß aviv,
	 +  +  + ..................
	GLv‡b, avivwUi 1g c` a = 
	mvaviY AbycvZ r =   1
	Avgiv Rvwb, ¸‡YvËi avivi n Zg c` = arn  1
	 avivwUi cÂg c` =   =   
		=    =    =  (Ans.)
	 avivwUi cÖ_g cuvPwU c‡`i mgwó 
		S5 =  [r  1]
		=  = 1  
		=  =  (Ans.)
M.	cÖ`Ë avivwUi 1g c`, a = 
	Ges mvaviY AbycvZ, r =    = 
	cÖ`Ë avivwUi AmxgZK mgwó _vK‡e hw` r  1
	A_©vr,   1 ev,  1     1 nq
	GLb,  1  
	ev,   2x + 1 [wecixZKiY K‡i]
	ev,  1  1  2x + 1  1 [Dfqc‡ÿ (1) †hvM K‡i]
	ev,  2  2x
	ev,  1  x [Dfqc‡ÿ  Øviv ¸Y K‡i]
	 x   1
	Avevi,   1
	ev, 2x + 1  1
	ev, 2x + 1  1  1  1
	ev, 2x  0
	 x  0
	wb‡Y©q kZ© : x  1 A_ev x  0
	avivwUi AmxgZK mgwó, S = 
		=  = 
		=  =   
		=  (Ans.)
cÖkœ-14   4 + 8 + 16 + 32 +...............GKwU Amxg ¸‡YvËi aviv|
	[image: ]
	K.	avivwUi mvaviY AbycvZ Ges PZz_© AvswkK mgwó wbY©q Ki|	2
L.	avivwUi 7 Zg c`, 10 Zg  c` Ges r Zg c` wbY©q Ki|	4
M.	avivwUi AmxgZK mgwó (hw` _v‡K) wbY©q Ki| avivwUi cÖ_g 20wU c‡`i mgwó wbY©q Ki| 	4


  14bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, 
	avivwU 4 + 8 + 16 + 32 + .......... Amxg ¸‡YvËi | 
	 avivwUi mvaviY AbycvZ, r =  =  = 2 (Ans.)
	 PZz_© AvswkK mgwó = 4 + 8 + 16 + 32 = 60 Ans. 
L.	Avgiv Rvwb, 
	¸‡YvËi avivi n Zg c`  = ar n  1
	 ÔKÕ n‡Z cvB, 
	avivwUi cÖ_g c`, a = 4 Ges mvaviY AbycvZ, r = 2
	avivwUi 7 Zg c` = 4  27  1   [ n = 7]
		= 4  26 = 4  64
		= 256 (Ans)
	avivwUi 10 Zg c` = 4  210   1   [ n = 10]
		= 4  29 = 4  512
		= 2048 (Ans.)
	Ges avivwUi r Zg c`  4  2r 1    [ n = r]
		= 4   = 2.2r
		= 2r + 1 (Ans.)
M.	Avgiv Rvwb, †h‡Kv‡bv Amxg ¸‡YvËi avivi k~aygvÎ |r| < 1 k‡Z© avivwUi AmxgZK mgwó _vK‡e| 
	wKš‘ ÔKÕ n‡Z cvB, 
	avivwUi mvaviY AbycvZ, r = 2
		ev,  |r|  = |2| = 2 > 1
	 avivwUi †Kv‡bv AmxgZK mgwó _vK‡e bv (Ans.)
	Avgiv Rvwb, 
	avivwUi n  Zg c‡`i mgwó, Sn = a  1  r > 1
	 avivwUi 20wU c‡`i mgwó S20 = 4  
		= 4(220  1) (Ans.)
cÖkœ-15   GKwU ¸‡YvËi avivi n Zg c`, Un = 
	[image: ]
	K.	avivwU wbY©q K‡i mvaviY AbycvZ wbY©q Ki|	2
L.	x  Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges mgwó wbY©q Ki| 	4
M.	x = 1 Ges x =   Gi †ÿ‡Î AmxgZK mgwó _vK‡e wK bv Ges _vK‡j Zv wbY©q Ki| 	4


  15bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, Un = 
	n = 1 n‡j, avivwUi 1g c` = 
	n = 2 n‡j, avivwUi 2q c` = 
	n = 3  n‡j, avivwUi 3q c` = 
	 avivwU n‡jv  + + + ........... (Ans.)
	 avivwUi mvaviY AbycvZ, r = 2q c`  1g c` 
		=  =  3x
		= (Ans.)
L.	†Kv‡bv avivi AmxgZK mgwó _vK‡e hw` I †Kej hw` mvaviY AbycvZ |r | < 1 nq|
	GLv‡b, r = 
	 AmxgZK mgwó _vKvi kZ© || < 1
	 abvZ¥K n‡j < 1
		ev, 3x > 1
		 x > 
	Avevi, FYvZ¥K n‡j,  < 1
		ev, > 1 [(1) Øviv ¸Y K‡i]
		ev, 3x < 1 [e¨¯ÍKiY K‡i] 
		         x <  
	wb‡Y©q kZ© : x <   A_ev x >  (Ans.)
	 avivwUi AmxgZK mgwó S = 
			= = 
			=  (Ans.)
M.	x = 1Gi Rb¨ avivwU n‡jv, 
	+ ++ ....................
	x = 1 n‡j avivwUi AmxgZK mgwó _vK‡e KviY | r  |< 1
	 AmxgZK mgwó, S = =  [ÔLÕ †_‡K]
	Avevi, x =  n‡j AmxgZK mgwó _vK‡e bv 
	KviY  <  < (Ans.)
cÖkœ-16  †Kvb ¸‡YvËi avivq cÖ_g c` Ges AmxgZK mgwó 
	[image: ]
	K.	mvaviY AYycvZ r a‡i mgxKiY MVb Ki| 	2
L.	avivwU wbY©q Ki|	4
M.	avivwUi n Zg AvswkK mgwó  n‡j n  Gi gvb wbY©q Ki| 	4


  16bs cª‡kœi mgvavb  
K.	GLv‡b, 
	cÖ_g c`, a = 
	mvaviY AbycvZ = r
	AmxgZK mgwó = 
	  =  (Ans.)
L.	ÔKÕ †_‡K cÖvß,  = 
	ev, 1  r = . 2
	ev, r = 1  
	 r = 
	avivi 2q c` =   () =  
	3q c` = ( )  ( ) = 
	4_© c` =   ( ) =  
	wb‡Y©q ¸‡YvËi aviv,  +  + ............. (Ans.)
M.	avivwUi n Zg AvswkK mgwó =   [ r < 1]
	ev,  = 
	ev,  = 
	ev, = 
	ev, 1   = 
	ev, 1  = 
	ev, = 1  
	ev, = 
	ev, = 
	 n = 4
	wb‡Y©q n Gi gvb 4 (Ans.)
cÖkœ-17    3 + 33 + 333 + ........  GKwU Amxg aviv|
	[image: ]
	K.	cÖ_g n msL¨K c‡`i mgwó Sn n‡j 3Sn = KZ?  	2
L.	Sn Gi gvb wbY©q K‡i †`LvI †h, Sn = (10n  1)  	4
M.	avivwUi cÖ_g 5 wU c‡`i mgwó wbY©q Ki, cÖ`Ë avivwUi AmxgZK mgwó Av‡Q wK? e¨vL¨v Ki|	4


  17bs cª‡kœi mgvavb  
K.	 Sn = 3 + 33 + 333 +  .......... n msL¨K c` ch©šÍ
	DcwiD³ avivwUi n  msL¨K c‡`i mgwó Sn 
	S n =   
	 3 Sn = 9  + 99 + 999 + ..............  + n msL¨K c` ch©šÍ|
L.	Sn = 3 + 33 + 333 +  .......... n Zg c`
	= (9 + 99 + 999 + ........... + n Zg c`
	=  {(10  1) + (100  1) + (1000  1) +.....n  Zg c`  n}
	= {(10 + 102 + 102 + .......... + n Zg c`)  n} 
	= 
	=   
	 Sn =   (†`Lv‡bv n‡jv)
M.	ÔLÕ n‡Z cvB, 
	n msL¨K c‡`i mgwó, Sn = (10n  1)  
	avivwU cÖ_g 5  c‡`i mgwó, S5 = (105  1)  
		=  (99999)  
		= 37035 (Ans.)
	  †h‡nZz 3 + 33 + 333 + ............. 
		= (10 + 102 + 103 + ........ )   (1 + 1+ .............. )
	GLb, (10 + 102 + 103 + ........
	avivwUi mvaviY AbycvZ, r = 10
	†h‡nZz |r| = 10 > 1
	Kv‡RB avivwUi †Kv‡bv AmxgZK mgwó †bB| (Ans.)
cÖkœ-18   wb‡Pi avivwU jÿ Ki : 
 ++ + ...........
	[image: ]
	K.	x = 2 n‡j, avivwU wbY©q Ki Ges cÖvß avivwUi mvaviY AbycvZ KZ?   	2
L.	x = 1 n‡j, avivwUi 12 Zg c` Ges cÖ_g 12wU c‡`i mgwó wbY©q Ki|	4
M.	x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki| 	4


  18bs cª‡kœi mgvavb  
K.	cÖ`Ë avivwU,  ++ + ...........
	x = 2 n‡j avivwU, 
	 +  + +  .................. 
	= + ...................... (Ans.)
	avivwUi mvaviY AbycvZ, r = =   =  (Ans.)
L.	x = 1 n‡j avivwU, 
	+ + + ..............
	avivwUi 1g c`, a =  Ges mvaviY AbycvZ, r =   
		=    = 
	 avivwUi 12 Zg c`  = ar12  1  =  
		=  =  
		=  (Ans.)
	  avivwUi 12 c‡`i mgwó = 
		= =  (Ans.)
M.	cÖ`Ë ivwk, 
	+ .................
	avivwUi cÖ_g c` a = 
	mvaviY AbycvZ, r =   =   
		 r = 
	avivwUi AmxgZK mgwó _vK‡e hw` |r| < 1 nq|
	 <1	A_ev, > 1
	ev, 3x  1 > 1	ev, 3x  1 < 1
	ev, 3x 1 + 1 > 1 + 1	ev, 3x < 1 + 1
	ev, 3x > 2	ev, 3x < 0
	 x > 	 x < 0 
	 x >  A_ev x < 0  n‡j avivwUi AmxgZK mgwó _vK‡e| (Ans.)
	avivwUi AmxgZK mgwó, S = = 
		=   =  (Ans.)
cÖkœ- 19   wb‡Pi avivwU jÿ Ki :  + +  + .......... GKwU AbšÍ ¸‡YvËi aviv|
	[image: ]
	K.	x = 1 n‡j avivwUi mvaviY AbycvZ wbY©q Ki|   	2
L.	x = 2 n‡j cÖvß avivwUi cÂg Ges `kg c‡`i mgwó wbY©q Ki|	4
M.	x Gi Dci Kx kZ© Av‡ivc Ki‡j cÖ`Ë avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|	4


  19bs cª‡kœi mgvavb  
K.	cÖ`Ë avivwU, S = .............
	x = 1 n‡j, S = ...........
	mvaviY AbycvZ, r =  (Ans.)
L.	GLv‡b, x = 2 n‡j avivwU,
	S =  + ........................... 
	avivwUi cÖ_g c` a =  
	mvaviY AbycvZ, r =  < 1
	avivwUi  n Zg c` = arn  1
	avivwUi 5 Zg c` =    =  (Ans.) 
	avivwUi 10-Zg c‡`i mgwó =    [  |r| < 1 ]
		= 
		= 
		=  (Ans.)
M.	†Kv‡bv avivi mvaviY AbycvZ, | r | < 1 n‡j avivwUi AmxgZK mgwó _vK‡e|
	 avivwUi mvaviY AbycvZ, r = 
	kZ©g‡Z, < 1
	 n‡j,
	  < 1
 	ev, 
	ev, 3x + 1 < 1 
	ev, 3x < 2
	 x <   
	Avevi,  n‡j,
		ev, 
		ev, 3x + 1 > 1
		 x > 0. 
	wb‡Y©q kZ©, x <   A_ev x > 0 
cÖkœ-20    ++ + ...........
	[image: ]
	K.	x = 1 n‡j, avivwUi mvaviY AbycvZ †ei Ki|   	2
L.	ÔKÕ G cÖvß aviv n‡Z Aóg c` Ges cÖ_g AvUwU c‡`i mgwó wbY©q Ki|	4
M.	cÖ`Ë avivwUi x Gi Dci Kx kZ© Av‡ivc Ki‡j avivwUi AmxgZK mgwó _vK‡e Ges †mB mgwó wbY©q Ki|	4


  20bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q,
		avivwU  +  + ....
	x = 1 n‡j, + ................. 
	hv GKwU ¸‡YvËi aviv|
	 mvaviY AbycvZ, r =  =  (Ans.) 
L.	ÔKÕ n‡Z cvB, avivwU =  + ........... 
	hvi cÖ_g c`, a =  Ges mvaviY AbycvZ, r =  
	 avivwUi Aóg c` = ar8  1 = =  (Ans.) 
	Ges cÖ_g 8 c‡`i mgwó = 	[ |r| < 1]
		=  = 
		=    =  (Ans.) 
M.	cÖ`Ë avivwUi mvaviY AbycvZ,
	r =   
	AmxgZK mgwó _vK‡e, hw` | r | < 1 nq
	ev,  < 1
	AFYvZ¥K gvb wb‡q
	  < 1 
	ev,  > 1
	ev, 3x + 2 > 2 
	ev, 3x > 0
	 x > 0 
	Avevi, FYvZ¥K gvb wb‡q
	     < 1 
	ev,  > 1
	ev,  < 1
	ev, 3x + 2 <  2
	ev, 3x <  4
	 x <   
	wb‡Y©q kZ© : x > 0 A_ev x <  
	Avevi, AmxgZK mgwó, S =  = 
		= 
		= 
		=  (Ans.)
cÖkœ-21   GKwU `‡Êi ˆ`N©¨ 1100 †m.wg.| G‡K 25wU As‡k wef³ Kiv n‡jv| ÿz`ªZg Ask †_‡K Avi¤¢ K‡i UzKiv¸‡jvi ˆ`N©¨ mgvšÍi avivfz³ Ges e„nËg UzKivwUi ˆ`N©¨ ÿz`ªZg UzKivwUi ˆ`‡N©¨i 10 ¸Y|
	[image: ]
	K.	ÿz`ªZg UzKivi ˆ`N©¨‡K a, mvaviY AšÍi‡K d a‡i GKwU mgxKiY MVb Ki|	2
L.	ÿz`ªZg UzKivi ˆ`N©¨ I mvaviY AšÍi wbY©q Ki|	4
M.	e„nËg UzKivi ˆ`N©¨ Ges cÖ`Ë avivi 10wU c‡`i mgwó wbY©q Ki| 	4


  21bs cª‡kœi mgvavb  
K.	GLv‡b, ÿz`ªZg UzKivwUi ˆ`N©¨ = a 
	UzKiv ˆ`‡N©¨i mvaviY AšÍi = d 
	UzKiv¸‡jvi ˆ`N©¨ h_vµ‡g a, (a + d), (a + 2d),..........
	25-Zg UzKivi ˆ`N©¨ a + (25  1) d = a + 24d
	kZ©g‡Z, a + 24d = 10a (Ans.) 
L.	ÔKÕ †_‡K cvB, a + 24d = 10a
		 9a  24d = 0 ..................................... (i) 
	cÖkœvbymv‡i avivwUi †hvMdj
		= a + (a + d) + (a + 2d) + ......... + (a + 24d)
		=  {2.a + (25  1)d}
		=  (2a + 24d)
		= 25 (a + 12d) 
	cÖkœg‡Z, 25 (a + 12d) = 1100
		a + 12d = 44 .......................... (ii)
	(ii) bs †_‡K a = 44  12 d ................. (iii)
	a Gi gvb (i) bs G ewm‡q cvB,
		9 (44  12  24 = 0
		ev, 9  44 = 9  12d + 24d 
		ev, 396 = 108d + 24d 
		ev, 396 = 132d 
		 d = 3
	d Gi gvb (iii) bs G ewm‡q cvB,
			a = 44  12  3 = 8
		 a = 8  Ges  d = 3 (Ans.)
M.	ÔLÕ †_‡K cvB, ÿz`ªZg UzKivi ˆ`N©¨, a = 8 †m.wg.
		e„nËg UzKivi ˆ`N©¨ = 10a = 10  8 = 80 †m.wg. (Ans.) 
	 avivwU n‡jv = 8 + (8 + 3) + (8 + 2  3) + ........
		= 8 + 11 + 14 + ............... 
	avivwUi GKwU mgvšÍi aviv avivwUi cÖ_g 20 c‡`i mgwó|
	S20 =  {2  8 + (20  1)3}    [ a = 8 Ges d = 3]
		= 10 (16 + 19  3)	
		= 10 (16 + 57) = 730 (Ans.)
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