SSC Math
Aa¨vqwfwËK K‡›U›U
Aa¨vq-13: mmxg aviv
cÖ‡qvRbxq Z_¨: 
	Abyµg:
	KZK¸‡jv ivwk‡K GKUv we‡kl wbq‡g µgvš^‡q Ggbfv‡e mvRv‡bv nq †h, cÖ‡Z¨K ivwk Zvi c~‡e©i c` I c‡ii c‡`i mv‡_ Kxfv‡e m¤úwK©Z Zv Rvbv hvq| Gfv‡e mvRv‡bv ivwk¸‡jvi †mU‡K Abyµg (Sequence) ejv nq|
	Abyµ‡gi cÖ_g ivwk‡K cÖ_g c`, wØZxq ivwk‡K wØZxq c`, Z…Zxq ivwk‡K Z…Zxq c` BZ¨vw` ejv nq| 1, 3, 5, 7,   Abyµ‡gi cÖ_g c` = 1, wØZxq c` = 3,  BZ¨vw`|
	aviv:
	†Kv‡bv Abyµ‡gi c`¸‡jv cici Ô+Õ wPý Øviv hy³ Ki‡j GKwU aviv (Series) cvIqv hvq| †hgb, 1 + 3 + 5 + 7 + .... GKwU aviv| avivwUi cici `yBwU c‡`i cv_©K¨ mgvb| Avevi 2 + 4 + 8 + 16 + ........ GKwU aviv| Gi cici `yBwU c‡`i AbycvZ mgvb| myZivs, †h‡Kv‡bv avivi cici `yBwU c‡`i g‡a¨ m¤ú‡K©i Ici wbf©i K‡i avivwUi ˆewkó¨| aviv¸‡jvi g‡a¨ ¸iæZ¡c~Y© `yBwU aviv n‡jv mgvšÍi aviv I ¸‡YvËi aviv|
	mgvšÍi aviv: 
	†Kv‡bv avivi †h‡Kv‡bv c` I Zvi c~e©eZx© c‡`i cv_©K¨ me mgq mgvb n‡j, †mB avivwU‡K mgvšÍi aviv e‡j| 
	1 + 3 + 5 + 7 + 9 + 11 GKwU aviv|
	GLv‡b, wØZxq c` Ñ cÖ_g c` = 3  1 = 2, Z…Zxq c` Ñ wØZxq c` = 5  3 = 2
	myZivs, avivwU GKwU mgvšÍi aviv| DwjøwLZ avivi mvaviY AšÍi 2.
	mgvšÍi avivi mvaviY c` wbY©q:
	g‡b Kwi, †h‡Kv‡bv mgvšÍi avivi cÖ_g c` = a I mvaviY AšÍi = d n‡j avivwUi n Zg c` = a + (n  1)d
	GB n Zg c`‡KB mgvšÍi avivi mvaviY c` ejv nq| †Kv‡bv mgvšÍi avivi cÖ_g c` a, mvaviY AšÍi d Rvbv _vK‡j n Zg c‡` n = 1, 2, 3, 4, ..... ewm‡q ch©vqµ‡g avivwUi cÖ‡Z¨KwU c` wbY©q Kiv hvq|
	mgvšÍi avivi n msL¨K c‡`i mgwó: 
	g‡b Kwi, †h‡Kv‡bv mgvšÍi avivi cÖ_g c` a,  †kl c` p, mvaviY AšÍi d, c`msL¨v n Ges avivwUi n msL¨K c‡`i mgwó Sn.
	 Sn =  (a + p)
	n-Zg c` =p = a + (n  1)d. 
	Sn =  {2a + (n  1)d}
	cÖ_g n msL¨K ¯^vfvweK msL¨vi mgwó wbY©q:
	g‡b Kwi, n msL¨K ¯^vfvweK msL¨vi mgwó Sn
	A_©vr, Sn = 1 + 2 + 3 + ............ + (n  1) + n
      ev, Sn = 
	cÖ_g n msL¨K ¯^vfvweK msL¨vi e‡M©i mgwó wbY©q:
	g‡b Kwi, cÖ_g n msL¨K ¯^vfvweK msL¨vi e‡M©i mgwó Sn
	A_©vr, Sn= 12 + 22 + 32 + .............. + n2
	        Sn = 
	cÖ_g n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó wbY©q:
	g‡b Kwi, cÖ_g n msL¨K ¯^vfvweK msL¨vi N‡bi mgwó Sn
	A_©vr, Sn= 13 + 23 + 33 + .............. + n3
	 Sn = 2
	cÖ‡qvRbxq m~Î: 
	1 + 2 + 3 + ............. + n = 	
	12 + 22 + 32 + ........  + n2 = 
	13 + 23 + 33  + .... .... + n3 = 2
	¸‡YvËi aviv: 
	†Kv‡bv avivi †h‡Kv‡bv c` I Gi c~e©eZx© c‡`i AbycvZ me mgq mgvb n‡j A_©vr, †h‡Kv‡bv c`‡K Gi c~e©eZx© c` Øviv fvM K‡i fvMdj me©`v mgvb cvIqv †M‡j, †m avivwU‡K ¸‡YvËi aviv e‡j|  †hgb, 2 + 4 + 8 + 16 + 32 avivwUi cÖ_g c` 2, wØZxq c` 4, Z…Zxq c` 8, PZz_© c` 16, cÂg c` 32. GLv‡b, wØZxq c‡`i mv‡_ cÖ_g c‡`i AbycvZ =  = 2, Z…Zxq c‡`i mv‡_ wØZxq c‡`i AbycvZ =  = 2, PZz_© c‡`i mv‡_ Z…Zxq c‡`i AbycvZ =  = 2, cÂg c‡`i mv‡_ PZz_© c‡`i AbycvZ =  = 2.
	AbšÍ ¸‡YvËi aviv: 
	¸‡YvËi avivi c`msL¨v wbw`©ó bv _vK‡j †mB aviv‡K AbšÍ ¸‡YvËi aviv e‡j| ¸‡YvËi avivi cÖ_g c`‡K mvaviYZ a Øviv Ges mvaviY AbycvZ‡K r Øviv cÖKvk Kiv nq| Zvn‡j msÁvbymv‡i, cÖ_g c` a n‡j, wØZxq c` ar, Z…Zxq c` ar2 BZ¨vw`|
	myZivs, avivwU n‡e a + ar + ar2 + ar3 + ........ 
	¸‡YvËi avivi mvaviY c`:
	†h‡Kv‡bv ¸‡YvËi avivi cÖ_g c` a, mvaviY AbycvZ r, Zvn‡j avivwUi nZg c` = arn1
	¸‡YvËi avivi mgwó wbY©q:
	g‡b Kwi, ¸‡YvËi avivi cÖ_g c` a, mvaviY AbycvZ r  Ges c` msL¨v n| hw` n msL¨K c‡`i mgwó Sn nq, Zvn‡j 
	Sn = , hLb r < 1
	Sn = , hLb r > 1




m„Rbkxj cÖkœ:
 [iv. †ev. 17]
GKwU ¸‡YvËi avivi 3q c`  Ges 8g c`  Ges Aci GKwU mgvšÍi avivi 1g 10 c‡`i mgwó 155 Ges 1g 20 c‡`i mgwó 610|	
K.	5 + 8 + 11 + 14 + .............. avivwUi †Kvb c` 383?	2
L.	¸‡YvËi avivwU wbY©q Ki|	4
M.	mgvšÍi avivwUi 30 Zg c` wbY©q Ki|	4
1 bs cÖ‡kœi mgvavb
  cÖ`Ë aviv 5 + 8 + 11 + 14 + ... ... ... 
	GLv‡b,
	cÖ_g c`, a = 5
	mvaviY AšÍi, d = 8 – 5 = 3
	awi, avivwUi n Zg c` = 383
	ev, a + (n – 1)d = 383
	ev, 5 + (n – 1)3 = 383
	ev, (n – 1)3 = 383 – 5
	ev, n – 1 = 
	ev, n = 126 + 1
	ev, n = 127
	 127 Zg c` 383 (Ans.)
 	awi, ¸‡YvËi avivi cÖ_g c` = a Ges mvaviY AbycvZ = r
	Avgiv Rvwb, ¸‡YvËi avivi nZg c` = arn – 1
	†`Iqv Av‡Q, 
		3q c` = 
		ar3 – 1 = 
	ev, ar2 =  ... ... (i)
	Ges 8g c` = 
	ev, ar8 – 1 = 
	ev, ar7 =  ... ... (ii)
	(ii)  (i) bs †_‡K cvB, 
		r5 =   
	ev, r5 =   
	ev, r5 = 
	 r = 
	(i) bs n‡Z cvB, 
		a .  =    ev, a =   3    a = 
	 ¸‡YvËi avivwU a + ar + ar2 + ar3 + ... ... 
	=  + .  + .  + .  + ... ...  
	=  + 1 +  +  + ... ... (Ans.) 
 	g‡b Kwi, 
	mgvšÍi avivi 1g c` = a, mvaviY AšÍi = d, c` msL¨v = n
	Avgiv Rvwb,
	mgvšÍi avivi n c‡`i mgwó =  {2a + (n – 1)d}
	†`Iqv Av‡Q, 1g 10 c‡`i mgwó = 155
	ev,  {2a + (10 – 1)d} = 155
	ev, 5(2a + 9d) = 155
	 2a + 9d = 31 ... ... (i)
	Ges 1g 20 c‡`i mgwó = 610
	ev,  {2a + (20 – 1)d} = 610
	ev, 10 (2a + 19d) = 610
	 2a + 19d = 61 ... ... ... ... ... (ii)
	(ii) bs †_‡K (i) bs we‡qvM K‡i cvB,
		10d = 30   ev,  d =     d = 3
	(i)bs G d = 3 ewm‡q cvB,
		2a + 9.3 = 31
	ev,	2a + 27 = 31
	ev, 2a = 4   a = 2
	Avgiv Rvwb, 
	mgvšÍi avivi n Zg c` = a + (n – 1)d
	 30 Zg c` = a + (30 – 1)d = 2 + 29.3 = 89 (Ans.)
 [Kz. †ev. 17]
3 + a + 9 + ....... + 60 GKwU mgvšÍi aviv| 		
K.	a Gi gvb wbY©q K‡iv| 	2
L.	avivwUi mgwó wbY©q K‡iv| 	4
M.	avivwUi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i GKwU ¸‡YvËi aviv MVb K‡i Zvi 1g 9wU c‡`i mgwó m~‡Îi mvnv‡h¨ wbY©q K‡iv| 	4
2 bs cÖ‡kœi mgvavb
	3 + a + 9 + ...+ 60 GKwU mgvšÍi aviv
	 kZ©g‡Z, 9  a = a  3
		ev,  2a = 12
		  a = 6 (Ans.)
	avivwUi 1g c`, a = 3
	mvaviY AšÍi, d 	= 6  3 [ a = 6]
		= 3
	†kl c` = 60
	 n Zg c` = a +(n  1).d
	ev,  60 = 3 + (n  1).3
	ev,  3 + 3n  3 = 60
	ev,  3n = 60
	   n = 20
	Avevi, avivwUi n c‡`i mgwó, Sn =  {2a + (n  1).d}
	 avivwUi 20 c‡`i mgwó, S20 =  {2  3 + (20  1).3}            
		= 10 {6 + 19  3}
		= 10 (6 + 57) = 10  63
		= 630 (Ans.) 
	awi, ¸‡YvËi avivwUi 1g c`, a = 3
	     Ó       Ó   mvaviY AbycvZ, r = 3
	Avgiv Rvwb, †h‡Kv‡bv ¸‡YvËi aviv a + ar + ar2 + ...
	avivwUi n Zg c` = ar n  1
	 avivwUi 2q Ó = 3  3 = 9
	          Ó    3q  Ó = 3  32 = 27
	          Ó    4_©  Ó = 3  33 = 81
	 ¸‡YvËi avivwU 3 + 9 + 27 + 81 + ....
	GLb, avivwUi n msL¨K c‡`i mgwó Sn =  hLb r > 1
	 avivwUi 9 wU c‡`i mgwó S9 =  = 
		= 29523 (Ans.)
 [P. †ev. 17]
7 + x + y + 189 GKwU ¸‡YvËi aviv| 		
K.	avivwUi PZz_© c`‡K mgxKi‡Yi gva¨‡g cÖKvk K‡iv †hLv‡b cÖ_g c` a Ges mvaviY AbycvZ r| 	2
L.	x Ges y Gi gvb wbY©q K‡iv| 	4
M.	cÖ`Ë avivi cÖ_g c`‡K 1g c` Ges mvaviY AbycvZ‡K mvaviY AšÍi a‡i mgvšÍi avivwU wbY©q K‡i Gi cÖ_g 16 wU c‡`i mgwó wbY©q K‡iv| 	4	 
3 bs cÖ‡kœi mgvavb
	GLv‡b, ¸‡YvËi avivi cÖ_g c` = a Ges mvaviY AbycvZ = r
	Avgiv Rvwb,
		¸‡YvËi avivi n Zgc` = arn – 1
			Ó	Ó	4_© c` = ar4 – 1 = ar3		
	myZivs, ar3 = 189 (Ans.) 
	ÔKÕ †_‡K cvB,
		 ar3  = 189
		ev,	7.r3  = 189	[ avivwUi 1g c`, a = 7]
		ev,	r3  = 
		ev,	r3  = 27
		ev,	r3  = 33
		  r = 3
	 wØZxq c` = x = ar = 7.3 = 21 
	Ges Z…Zxq c` = y = ar2 = 7.32 = 63 
	myZivs, x = 21 Ges y = 63 (Ans.)  			
	cÖkœvbymv‡i,
		mgvšÍi avivi cÖ_g c`, a = 7 Ges mvaviY AšÍi, d = 3
	 mgvšÍi avivwU,  a + (a + d) + (a + 2d) + ..........
				=  7 + (7 + 3) + (7 + 2.3) + ............
				= 7 + 10 + 13 + .............
	Avgiv Rvwb, mgvšÍi avivi n c‡`i mgwó = 
		 cÖ_g 16 c‡`i mgwó	= 
						= 8 (14 + 15.3)
						= 8 (14 + 45)
						= 8 (Ans.) 

 [e. †ev. 17]
GKwU avivi n Zg c` 2n – 1, n  N. 	
K.	avivwU MVb K‡iv| 	2
L.	avivwUi KZZg c` 169?	4
M.	avivwUi cÖ_g c` Ges mvaviY AšÍi‡K h_vµ‡g cÖ_g c` I mvaviY AbycvZ a‡i GKwU ¸‡YvËi aviv MVb K‡i bZzb avivwUi cÖ_g 10wU c‡`i mgwó wbY©q K‡iv| 	4
4 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, GKwU avivi n Zg c` 2n  1 Ges n   
	A_©vr n ¯^vfvweK msL¨v| myZivs, n = 1, 2, 3, 4, .........
	GLb,
	n = 1 n‡j avivwUi 1g c` = 2.1  1 = 2  1 = 1
	n = 2 n‡j avivwUi 2q c` = 2.2  1 = 4  1 = 3
	n = 3 n‡j avivwUi 3q c` = 2.3  1 = 6  1 = 5
	....................................................................
	 avivwU n‡jv: 1 + 3 + 5 + ............ (Ans.) 
	cÖvß avivwU, 1 + 3 + 5 + ...............
	hvi cÖ_g c` a = 1 
	Ges mvaviY AšÍi d = 5  3 = 3  1 = 2 
	awi, avivwUi nZg c` 169
	Avgiv Rvwb, †Kv‡bv avivi nZg c` = a + (n  1)d 
		= 1 + (n  1)2 
		= 1 + 2n  2 = 2n  1
	cÖkœg‡Z, 
	2n  1 = 169 
	ev, 2n = 169 + 1 
	ev, 2n = 170 
	ev, n =         n = 85 
	 avivwUi 85 Zg c` 169 (Ans.) 
	kZ©g‡Z, bZzb avivi 1g c`, a = 1 Ges mvaviY AbycvZ, r = 2 
	¸‡YvËi avivwU, a + ar + ar2 + ar3 + ...............
		= 1 + 1.2 + 1.22 + 1.23 + ..............
		= 1 + 2 + 4 + 8 + ...................
bZyb avivwUi cÖ_g n msL¨K c‡`i mgwó = [hLb r > 1]	
		 10 wU c‡`i mgwó =  = 210  1
		= 1024  1 = 1023 (Ans.)

 [Xv. †ev. 16]
 25 + 23 + 21 + ...... avivwUi 1g n-msL¨K c‡`i mgwó −456|	
K.	avivwUi mßg c` KZ?	2
L.	n Gi gvb wbY©q Ki|	4
M.	cÖ`Ë avivi cÖ_g c` I mvaviY AšÍi‡K h_vµ‡g GKwU ¸‡YvËi avivi cÖ_g c` I mvaviY AbycvZ a‡i avivwUi cÖ_g 7wU c‡`i mgwó wbY©q Ki|	4
5 bs cÖ‡kœi mgvavb
  cÖ`Ë aviv: 25 + 23 + 21 + .... 
	avivwUi 1g c` a = 25 
	mvaviY AšÍi d = 23 – 25 = 21 – 23 = –2 
	 avivwU GKwU mgvšÍi aviv| 
	Avgiv Rvwb, mgvšÍi avivi n Zg c` = a + (n – 1)d 
	 avivwUi mßg c` = a + (7 – 1)d 
		= 25 + 6  (–2) 
		= 25 – 12
		= 13 (Ans.) 
 	cÖ`Ë aviv: 25 + 23 + 21 + .... 
	ÔKÕ †_‡K cvB, 
	1g c` a = 25 
	mvaviY AšÍi d = –2 
	Avgiv Rvwb, mgvšÍi avivi 1g n msL¨K c‡`i mgwó 
	Sn =  {2a + (n – 1)d} 
		=  {2  25 + (n – 1) (–2)}
		=  (50 – 2n + 2) 
		=  (52 – 2n) 
		=    2(26 – n) 
		= 26n – n2 
	kZ©g‡Z, 26n – n2 = – 456 
	ev, 26n – n2 + 456 = 0 
	ev, n2 – 26n – 456 = 0 [Dfqcÿ‡K (–1) Øviv ¸Y K‡i] 
	ev, n2 – 38n + 12n – 456 = 0
	ev, n(n – 38) + 12(n – 38) = 0 
	ev, (n – 38) (n + 12) = 0 
	nq n – 38 = 0 A_ev, n + 12 = 0 
 	n = 38	ev, n = – 12 
		wKš‘ c‡`i msL¨v FYvÍK n‡Z cv‡i bv| 
	 n Gi gvb 38 (Ans.)
 ÔKÕ †_‡K cvB, 
	cÖ`Ë avivi cÖ_g c`, a = 25
	Ges mvaviY AšÍi = ¸‡YvËi avivi mvaviY AbycvZ, r = – 2 < 1
	Avgiv Rvwb, ¸‡YvËi avivi 1g n msL¨K c‡`i mgwó 
	Sn = , hLb r < 1 
	 avivwUi 1g 7 wU c‡`i mgwó 
	S7 =   =   =   = 1075 (Ans.) 

 [P. †ev. 16]
  − 1 +  − ........ GKwU ¸‡YvËi aviv|	
K.	avivwUi mvaviY AbycvZ Ges 4_© c` KZ?	2
L.	avivwUi †Kvb c` 8?	4
M.	avivwUi 10 Zg c` Ges cÖ_g `kwU c‡`i mgwó wbY©q Ki|	4
6 bs cÖ‡kœi mgvavb
  cÖ`Ë avivwUi 1g c`, a =   Ges 2q c` =  1
	 mvaviY AbycvZ, r =  =  1   =   (Ans.)
	Ges avivwUi 4_© c` = ar4  1
		=  4  1 =  3
		=    2 =  2 (Ans.)
 avivwUi cÖ_g c`, a = 
	Ges ÔKÕ †_‡K cvB, mvaviY AbycvZ, r = 
	g‡b Kwi, n-Zg c` = 8
	Avgiv Rvwb, n-Zg c` = arn  1
	cÖkœg‡Z,
		arn  1 = 8
	ev,  n  1 = 8
	ev, n  1 = 16
	ev, n  1 = 8
	ev, n  1 = 8
	 n = 9
 avivwUi 9-Zg c` 8 (Ans.)
 	avivwUi cÖ_g c`, a = 
	Ges ÔKÕ †_‡K cvB, mvaviY AbycvZ, r = 
	 avivwUi 10-Zg c` = ar10  1 = ar9 =   9
		=    8 =  16 (Ans.)
Ges Avgiv Rvwb, avivwUi cÖ_g n c‡`i mgwó  =  , [ r < 1]
 avivwUi cÖ_g `kwU c‡`i mgwó = 
		= 
		= 
		= 
		=  (Ans.)

 [wm. †ev. 16]
GKwU mgvšÍi avivi lô c` 30 Ges GKv`kZg c` 55|	
K.	cÖ_g c`‡K a Ges mvaviY AšÍi‡K ‘d’ a‡i `yBwU mgxKiY MVb Ki|	2
L.	DÏxcK Abymv‡i avivwU MVb Ki|	4
M.	hw` avivwUi n-msL¨K c‡`i mgwó 6375 nq, Z‡e n-Gi gvb wbY©q Ki|	4
7 bs cÖ‡kœi mgvavb
  Avgiv Rvwb, †Kvb mgvšÍi avivi 1g c` a Ges mvaviY AšÍi d n‡j, n-Zg c` = a + (n – 1)d 	
	lô c` = a + (6 – 1)d = 30 
	ev, a + 5d = 30 ............(i) 
	Ges GKv`kZg c` = a + (11 – 1)d = 55 	
	ev, a + 10d = 55.............(ii) 
	(i) I (ii)-B wb‡Y©q mgxKiYØq| 
 	ÔKÕ n‡Z cvB, 
	    a + 10d = 55............... (iii) 
	Ges a +   5d = 30 ............... (iv)
	   ()  ()       ()                         .
		5d = 25 [we‡qvM K‡i] 
	ev, d =     d = 5 
	d Gi gvb (iii) bs G ewm‡q cvB,
	a + 10  5 = 55 
	ev, a + 50 = 55 
	ev, a = 55 – 50 
	 a = 5 
	 avivwUi 1g c`, a = 5 
	         "    2q c`, a + d = 5 + 5 = 10
	         "    3q c`, a + 2d = 5 + 2.5 = 15 
		     "    4_© c`, a + 3d = 5 + 3.5 = 20
...  ...  ...  ...  ...
...  ...  ...  ...  ...
	 wb‡Y©q avivwU = 5 + 10 + 15 + 20 + ...........
 ÔLÕ n‡Z cvB, 
	avivwUi 1g c`, a = 5
	Ges mvaviY AšÍi, d = 5 
	Avgiv Rvwb, 1g c` a Ges mvaviY AšÍi d wewkó mgvšÍi avivi n msL¨K c‡`i mgwó =  {2a + (n – 1)d} 
	cÖkœg‡Z,  {2.5 + (n – 1)5} = 6375 
	ev, n(10 + 5n – 5) = 6375  2 
	ev, n(5n + 5) = 12750
	ev, 5n2 + 5n – 12750 = 0 
	ev, n2 + n – 2550 = 0          [Dfqcÿ‡K 5 Øviv fvM K‡i]
	ev, n2 + 51n – 50n – 2550 = 0 
	ev, n(n + 51) – 50(n + 51) = 0 
	ev, (n + 51) (n – 50) = 0 
	nq  n + 51 = 0      A_ev, n – 50 = 0 
	ev,  n = –51             ev, n = 50
	wKš‘ n = –51 MÖnY‡hvM¨ bq| KviY c`msL¨v FYvÍK n‡Z cv‡i bv| 
	 n = 50 (Ans.)

 [h. †ev. 16]
33 + 29 + 25 + ..... – 19 GKwU aviv Ges m = . 
	
K.	avivwUi 12Zg c` KZ? 	2
L.	cÖgvY Ki †h, m2 –  + 1 = 0 	4
M.	avivwUi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ  a‡i  GKwU ¸‡YvËi aviv MVb Ki Ges avivwUi 1g cuvP c‡`i mgwó  wbY©q Ki|	4
8 bs cÖ‡kœi mgvavb
  cÖ`Ë aviv, 33 + 29 + 25 + .....  19
	Bnv GKwU mgvšÍi aviv| Bnvi,
	1g c`, a = 33
	Ges mvaviY AšÍi, d = 29  33 =  4
	Avgiv Rvwb, †Kvb mgvšÍi avivi n-Zg c` = a + (n  1)d
	 cÖ`Ë avivi 12-Zg c` = 33 + (12  1)( 4)
		= 33 + 11.(4)
		= 33  44
		=  11 (Ans.)
 †`Iqv Av‡Q,
	m = 
	  =   [†hvRb-we‡qvRb K‡i]
	ev,  = 
	ev,  = 
	ev,  =  	[Dfqcÿ‡K eM© K‡i]
	ev,  = 
	ev,  =   [†hvRb-we‡qvRb K‡i]
	ev,  = 
	ev,  = 
	ev, m2 + 1 = 
	 m2   + 1 = 0. (cÖgvwYZ)
 cÖ`Ë avivwUi 1g c`‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i cvB, a = 33 Ges r =  4
	 ¸‡YvËi avivwUi 1g c` = a = 33
		”	”	2q	”	= ar = 33.(4) =  132
		”	”	3q	”	= ar2 = 33.(4)2 = 528
		Ó	Ó	4_©	Ó	= ar3 = 33.(4)3 =  2112
	 wb‡Y©q ¸‡YvËi avivwU, 33  132 + 528  2112 + .........
	†h‡nZz, r =  4 < 1.
	myZivs, cÖvß ¸‡YvËi avivi 1g cuvPwU c‡`i mgwó
		S5	=  
			= 
			= 
			= 33  205 = 6765 (Ans.)

 [e. †ev. 16]
GKwU mgvšÍi avivi 1g c` 5 Ges mvaviY AšÍi 6.	
K.	avivwU wbY©q Ki|	2
L.	avivwUi 1g n msL¨K c‡`i mgwó 705 n‡j n Gi gvb wbY©q Ki|	4
M.	avivwUi mvaviY AšÍi‡K 1g c` Ges 1g c`‡K mvaviY AbycvZ a‡i MwVZ ¸‡YvËi avivi 1g 7wU c‡`i mgwó wbY©q Ki|	4
9 bs cÖ‡kœi mgvavb
  †`Iqv Av‡Q, avivwUi cÖ_g c` a = 5
	Ges mvaviY AšÍi d = 6
	 avivwUi 2q c`  a + d = 5 + 6 = 11
	 avivwUi 3q c` = a + 2d = 5 + 2.6 = 5 + 12 = 17
	 avivwU = 5 + 11 + 17 + ....... (Ans.)
 †`Iqv Av‡Q, avivwUi cÖ_g c` a = 5
	Ges mvaviY AšÍi d = 6
	Ges 1g n msL¨K c‡`i mgwó = 705
	Avgiv Rvwb, †Kvb mgvšÍi avivi 1g c` a Ges mvaviY AšÍi d n‡j, 1g n msL¨K c‡`i mgwó =  {2a + (n – 1)d} 
	cÖkœg‡Z,  {2a + (n − 1) d} = 705
	ev,  {2.5 + (n − 1)6} = 705
	ev,  {2(5 + 3n − 3)} = 705
	ev, n(3n + 2) = 705
	ev, 3n2 + 2n − 705 = 0
	ev, 3n2 + 47n − 45n − 705 = 0
	ev, n(3n + 47) − 15 (3n + 47) = 0
	ev, (3n + 47) (n − 15) = 0
	nq 3n + 47 = 0     A_ev n − 15 = 0	
 	ev, 3n = − 47         ev, n = 15
	ev, n = − 
	†h‡nZz c` msL¨v FYvÍK I fMœvsk n‡Z cv‡i bv|
	 n = 15 (Ans.)
 awi ¸‡YvËi avivi 1g c` a
	Ges mvaviY AbycvZ q
	kZ©g‡Z, a = 6 Ges q = 5
	 avivwUi 1g 7wU c‡`i mgwó =  [ q > 1]
		= 
		= 
		= 
		= 117186 (Ans.) 

 [iv. †ev. 15]	
GKwU ¸‡YvËi avivi Aóg c`  27 Ges GKv`k c` 81.	
K.	cÖ`Ë Z_¨¸‡jv mgxKiY AvKv‡i cÖKvk Ki|	2
L.	avivwUi 14 Zg c` wbY©q Ki|	4
M.	avivwUi cÖ_g `kwU c‡`i mgwó wbY©q Ki|	4
10 bs cÖ‡kœi mgvavb
 	g‡b Kwi,
		¸‡YvËi avivwUi 1g c` = a
		Ges mvaviY AbycvZ = r
		avivwUi Aóg c`, ar81 = 27
		ar7 =  27 ............. (i)
	Avevi, avivwUi GKv`k c`, ar111 = 81
			     ar10 = 81 ............. (ii)
	Ans. ar7 = 27, ar10 = 81  
 	ÔKÕ n‡Z cvB,
		ar7 =  27 ............... (i)
		ar10 = 81 .......... (ii)
	mgxKiY (ii) †K (i) Øviv fvM K‡i cvB,
		 = 
	ev,	r3 = 3
	ev,	r3 = ()3
		r =  
		r Gi gvb (i) bs mgxKi‡Y ewm‡q cvB,
		a.()7 =  27
	ev,	a(27) = 27
	ev,	a = 
		a = 
		avivwUi 14Zg c` = ()141 
			= ()13
			= .(729) 
			= 729  (Ans.)
	ÔLÕ n‡Z cvB,
	¸‡YvËi avivwUi 1g c`, a = 
	mvaviY AbycvZ, r =  < 1
	Avgiv Rvwb,
	¸‡YvËi avivi cÖ_g n msL¨K c‡`i mgwó, Sn =  , r < 1
 	avivwUi cÖ_g 10wU c‡`i mgwó
	S10 = = = 
		=   =  (Ans.)

 [w`. †ev. 15]
GKwU avivi mvaviY c` 2n + 1; (n  ).		
K.	avivwU wbY©q Ki|	2
L.	avivwUi KZZg c` 169?	4
M.	avivwUi cÖ_g msL¨v‡K cÖ_g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i bZzb avivwUi cÖ_g 10wU c‡`i mgwó wbY©q Ki|	4
11 bs cÖ‡kœi mgvavb
 	†`Iqv Av‡Q, GKwU avivi mvaviY c` = 2n + 1; (n  )
	GLb, n = 1 n‡j cÖ_g c` = 2.1 + 1 = 3
	n = 2 n‡j wØZxq c` = 2.2 + 1 = 5
	n = 3 n‡j Z…Zxq c` = 2.3 + 1 = 7
	... ... ... ... ... ... ... ... ... ... ... ... ... ...
	... ... ... ... ... ... ... ... ... ... ... ... ... ...
	 wb‡Y©q avivwU, 3 + 5 + 7 + ... ... ...  (Ans.)
 	ÔKÕ n‡Z cvB, avivwUi 1g c` a = 3
				2q c` = 5
	 mvaviY AšÍi, d = 5  3 = 2
	g‡bKwi, avivwUi n Zg c` = 169
	ev,  a + (n  1)d = 169  [ n Zg c` = a + (n  1)d]
	ev,  3 + (n   1)2 = 169
	ev,  (n  1)2 = 166
	ev,  n  1 = 83
	  n = 84
	 avivwUi 84 Zg c` 169 (Ans.)
 ÔKÕ n‡Z cÖvß avivwUi cÖ_g msL¨v‡K cÖ_g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ ai‡j cÖvß ¸‡YvËi avivwUi cÖ_g c`, a = 3 Ges mvaviY AbycvZ, r = 2 > 1
	Avgiv Rvwb, ¸‡YvËi avivi cÖ_g n msL¨K c‡`i mgwó, 
	Sn = ; r > 1
	 avivwUi cÖ_g 10wU c‡`i mgwó,
	S10 =  =  = 3  1023 = 3069 (Ans.)
 [Kz. †ev. 15]
215 + 213 + 211 + ....... + 175 = S1 Ges 24 + 96 + 384 + ...... avivwUi cÖ_g cuvPwU c‡`i mgwó = S2.		
K.	S1 Gi `kg c` wbY©q Ki|	2
L.	S1 Gi gvb wbY©q Ki|	4
M.	S1 Ges S2 Gi AbycvZ †ei Ki|	4
12 bs cÖ‡kœi mgvavb
 	215 + 213 + 211 + .......... + 175 = S1
	S1 Gi cÖ_g c`, a = 215
	mvaviY AšÍi d = 213  215 =  2
	n-Zg c` = a + (n  1)d
	 10-Zg c` = a + (10  1)d
		= 215 + (10  1) (2)
		= 215 + 9(2)
		= 215  18
		= 197  (Ans.)
 	awi, 175 c`wU n Zg c‡` Aew¯’Z|
	 n-Zg c` = a + (n  1)d
	ev,	175 = 215 + (n  1) (2)
	ev,	175  215 = (n  1) (2)
	ev,	(n  1) (2) = 40
	ev,	n  1 = 
	ev,	n  1 = 20
	ev,	n = 20 + 1 = 21
	Avgiv Rvwb, n msL¨K c‡`i mgwó, Sn = {2a + (n  1)d}
	 21 c‡`i mgwó, S21 =  {2  215 + (21  1) (2)}
	= {430  40}
	=  390 
	= 4095  (Ans.)
	S2 = 24 + 96 + 384 + ............
	S2 Gi cÖ_g c` a = 24
	mvaviY AbycvZ, r = = 4 > 1
	Avgiv Rvwb, Sn = 
	 cÖ_g cuvP c‡`i (n = 5) mgwó Sn = 
		= = 
		= 8  1023 = 8184
	 S1 I S2 Gi AbycvZ = 4095 t 8184 [ÔLÕ n‡Z] 
		= 1365 t 2728  (Ans.)


 [wm. †ev. 15]	
6 + x + y + z + 96 + ....... GKwU ¸‡YvËi aviv|	
K.	mgvšÍi aviv I Abyµg Gi g‡a¨ `yBwU cv_©K¨ wjL|	2
L.	x, y Ges z Gi gvb wbY©q Ki|	4
M.	DÏxc‡Ki avivwU †jL| avivwUi cÖ_g n msL¨K c‡`i mgwó 3066 n‡j, n-Gi gvb KZ?	4
13 bs cÖ‡kœi mgvavb
 
	mgvšÍi aviv
	Abyµg

	(i)	†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|


(ii)	D`vniY: 
	1 + 3 + 5 + ... (2n  1)
	(i) 	KZ¸‡jv ivwk GKUv we‡kl wbq‡g µgvš^‡q Ggbfv‡e mvRv‡bv nq †h cÖ‡Z¨K ivwk Zvi c~‡e©i c` I c‡ii c‡`i mv‡_ Kxfv‡e m¤úK©xZ Zv Rvbv hvq| Gfv‡e mvRv‡bv ivwk¸‡jvi †mU‡K Abyµg e‡j|
(ii)	D`vniY: 1, 3, 5, .. (2n  1) ,...


 	6 + x + y + z + 96 + .......
	avivwUi 1g c` = a = 6
	mvaviY AbycvZ r n‡j,
	2q c`, x = ar1
	3q c`, y = ar2
	4_© c`, z = ar3
	5g c`, 96 = ar4
	ev, 96 = 6.r4
	ev, r4 = 16 = 24   
 	r = 2
	x = 6.2 = 12
	y = 6.22 = 24
	z = 6.23 = 48 (Ans.)
 	ÔLÕ n‡Z, 6 + 12 + 24 + 48 + 96 + ........
	GLv‡b, cÖ_g c`, a = 6
	mvaviY AbycvZ r = 2 > 1
	cÖ_g n msL¨K c‡`i mgwó,
	Sn =   [ r > 1]
	ev, 3066 = 
	ev, 2n  1 = 511
	ev, 2n = 511 + 1
	ev, 2n = 512
	ev, 2n = 29
	  n = 9 (Ans.)

 [h. †ev. 15]
log3 + log9 + log27 + .............. 	
K.	Bnv †Kvb ai‡bi aviv?	2
L.	avivi cÂg I `kg c` wbY©q Ki|	4
M.	avivi cÖ_g eviwU c‡`i mgwó wbY©q Ki|	4
14 bs cÖ‡kœi mgvavb
 	log3 + log9 + log27 + ...............
	= log3 + log32 + log33 .............
	= log3 + 2log3 + 3log3 + ..............
	GLv‡b, avivwUi †h‡Kv‡bv c`-c~e©eZ©x c`
	= 2log3  log3 = log3
	Ges †kl c` Abycw¯’Z|
	 cÖ`Ë avivwU GKwU AbšÍ mgvšÍi aviv| (Ans.)
 GLv‡b, avivwUi cÖ_g c`, a = log3
	mvaviY AšÍi, d = log3
	Avgiv Rvwb, mgvšÍi aviv n-Zg c` = a + (n  1)d
	 avivwUi cÂg (n = 5) c` = a + (5  1)d
		= a + 4d = log3 + 4log3
		= 5log3 (Ans.)
	 avivwUi `kg (n = 10) c` = a + (10  1)d
		= a + 9d
		= log3 + 9log3 = 10log3 (Ans.)
 	Avgiv Rvwb, mgvšÍi avivi n msL¨K c‡`i mgwó,
	Sn = {2a + (n  1)d}
	 avivwUi cÖ_g eviwU (n = 12) c‡`i mgwó, 
	S12 = {2a + (12  1)d}
		= 6(2log3 + 11 log3)
		= 6  13log3
		= 78log3 (Ans.)
 GKwU ¸‡YvËi avivi 1g c` a, mvaviY AbycvZ r, avivwUi 4_© c`  2 Ges 9g c` 8	
	K.  DcwiD³ Z_¨¸‡jv‡K `yBwU mgxKi‡Yi gva¨‡g cÖKvk Ki|	2
	L.  aviwUi 12 Zg c` wbY©q Ki| 	4
	M.  avivwUi cÖ_g 7wU c‡`i mgwó wbY©q Ki|	4
15 bs cÖ‡kœi mgvavb
 	†`Iqv Av‡Q, avivwUi 1g c` = a
	mvaviY AbycvZ = r
	avivwUi 4_© c` =  2
	Ges 9g c` = 8
	 avivwUi 4_© c` = ar41	
	ev, ar3 =  2
	Ges avivwUi 9g c` = ar91
	ev, ar8 = 8
	ÔKÕ †_‡K cvB, ar8 = 8
	Ges ar3 =  2
	 = 
	ev, r5 = – 4
	ev, r5 = 
	 r =  
	AZGe, a ()3 =  2  [r-Gi gvb ewm‡q]
	ev, a = 
	ev, a = 
	ev, a = 
	AZGe, avivwUi 12 Zg c` = ar121
		= .()11  [gvb ewm‡q]
		= {– ().()10} =  32
	 avivwUi 12 Zg c`  32  (Ans.)
	 avivwUi 1g 7wU c‡`i mgwó,
	S7 = a ; r < 1
		= . = 
		=   [je I ni‡K (  1) Øviv ¸Y K‡i]
		= 
		=  [je I ni‡K Øviv ¸Y K‡i]
		=  = (15 14)  (Ans.)
 †Kv‡bv GKwU ¸‡YvËi avivi cÖ_g c` a, mvaviY AbycvZ r, cÂg c` 3 Ges Aógc` 27.	
K.	Dc‡iv³ Z_¨¸‡jv 2wU mgxKi‡Yi gva¨‡g cÖKvk Ki| 	2
L.	avivwUi 15Zg c` wbY©q Ki|  	4
M.	¸‡YvËi avivwU wbY©q K‡i Zvi 1g 11wU c‡`i mgwó wbY©q Ki| 	4
16 bs cÖ‡kœi mgvavb
 †`Iqv Av‡Q, ¸‡YvËi avivwUi cÖ_g c` = a, mvaviY AbycvZ = r
	 avivwUi cÂg c` = ar5–1
		ev, 3 = ar4
		 ar4 = 3 .............. (i)
	Avevi, avivwUi Aóg c` = ar 8–1
		ev, – 27 = ar7
		 ar7 = – 27 ............. (ii)    (Ans.)

 ÔKÕ Gi (ii) bs mgxKiY‡K (i) bs mgxKiY Øviv fvM K‡i cvB,
	=   ev, r3 = – 
	ev, r3 = –  
	ev, r3 = – 3  ev, r3 = – . 
	ev, r3 =   r = –  
	GLb, r-Gi gvb ÔKÕ Gi (i) bs G ewm‡q cvB,
	ar4 = 3
	ev, a.= 
	ev, a. = 3
	ev, a. 3.3 = 3 
	ev, a =   ev, a =  	 a = 
 avivwUi 15Zg c` = ar151 = ar14
		=  . ()14
		= 729(Ans.)

 ÔLÕ n‡Z cvB, a =  Ges r =   < 1
 avivwU, a + ar + ar2 + ar3 + ....
	=  +   +  2 +  3 +  .....
	=   1 +   3 + ..... 
 avivwUi cÖ_g 11wU c‡`i mgwó = a 
	=  . 
	=  . 
	= 
	= 
	= 
	= 
		=  (364  363) (Ans.)
 25 + 23 + 21 + .... avivwUi cÖ_g n-msL¨K c‡`i mgwó – 456.
K.	avivwUi beg c` KZ? 	2
L.	n-Gi gvb †ei Ki| 	4
M.	cÖ`Ë avivi cÖ_g c` I mvaviY AšÍi‡K h_vµ‡g GKwU ¸‡YvËi avivi cÖ_g c` I mvaviY AbycvZ a‡i avivwUi cÖ_g `kwU c‡`i mgwó wbY©q Ki| 	4
17 bs cÖ‡kœi mgvavb
	cÖ`Ë aviv: 25 + 23 + 21 + ... ... ... 
	avivwUi cÖ_g c` a = 25
	mvaviY AšÍi d = 23  25 =  2
	avivwUi n Zg c` = a + (n  1)d
	 avivwUi beg c` = 25 + (9  1)( 2)
		= 25 + 8( 2)
		= 25  16
		= 9 (Ans.)
 	m„Rbkxj cÖkœ 5(L) bs mgvavb `ªóe¨|
	cÖ`Ë avivi cÖ_g c`, a = 25
	mvaviY AšÍi, r =  2 < 1
	Avgiv Rvwb, ¸‡YvËi avivi cÖ_g n msL¨K c‡`i mgwó,
	Sn = a hLb r < 1.
	 avivwUi cÖ_g `kwU c‡`i mgwó,
	S10 = 25
		= 25
		= 
		=  8525 (Ans.)
 GKwU ¸‡YvËi avivi 1g c` a Ges mvaviY AbycvZ r| avivwUi 5 Zg Ges 8 Zg c` h_vµ‡g 3 Ges  27|  
K.	Dc‡ii Z_¨¸‡jv mgxKi‡Yi gva¨‡g cÖKvk Ki|   	2
L.	avivwUi 15 Zg c` wbY©q Ki|	4
M.	avivwUi 1g 10wU c‡`i mgwó wbY©q Ki|	4
18 bs cÖ‡kœi mgvavb
	m„Rbkxj cÖkœ 16(K) Gi mgvavb `ªóe¨|
 m„Rbkxj cÖkœ 16(L) Gi mgvavb `ªóe¨|
	ÔLÕ n‡Z cvB,
	a =  , r =   < 1
	 avivwUi 1g 10wU c‡`i mgwó,
	S10 = a. = .
		=  . 
		= 
		=  242 . 
		=  242 . 
		=  
		=   (Ans.)
 GKRb miKvwi PvKzixRxexi 2016 mv‡ji RyjvB gv‡m gvwmK g~j †eZb wQj 22000 UvKv| Zuvi evrmwiK †eZ‡bi cÖe„w× 1000 UvKv| 
	
K.	log2 + log16+ log512 + .......... avivwUi mvaviY c` KZ?	2
L.	GKwU mgvšÍi aviv ˆZwi Ki Ges PvKzixRxexi 2021 mv‡ji RyjvB gv‡mi g~j †eZb KZ, †ei Ki| 	4
M.	cÖwZ gv‡m hw` Zuvi g~j †eZ‡bi 15% mÂq K‡ib Zvn‡j 25 eQi c‡i Zuvi †gvU mÂq KZ n‡e?	4
19 bs cÖ‡kœi mgvavb
	cÖ`Ë aviv : log2 + log16 + log512 + ......
		= log2 + log24 + log29 + ............
		= log2 + 4log2 + 9log2 + ..........
		= log2 + 22log2 + 32log2 + ........
		= log2 (12 + 22 + 32 + ........... )
	 avivwUi n Zg c` = n2log2 (Ans.)
	†`Iqv Av‡Q, 
	2016 mv‡j g~j †eZb, a = 22000 UvKv
	evrmwiK †eZb e„w×, d = 1000 UvKv
	 2017 mv‡ji A_©vr 2q eQ‡i †eZb = a + d 
		= 22000 + 1000 = 23000 UvKv
	2018 mv‡j A_©vr 3q eQ‡i †eZb = a + 2d
		= 2200 + 2  1000 = 24000 UvKv
	 mgvšÍi avivwU : 22000 + 23000+ + 24000 + ..........  (Ans.)
	Avevi, 2021 mv‡ji g~j †eZb †ei Ki‡Z n‡e|
	 c` msL¨v, n = 6
	Avgiv Rvwb, n Zg c` = a + (n  1)d
	 6 Zg c` = a + (6  1)d
		= 22000 + 5.1000
		= 27000
	 2021 mv‡ji RyjvB gv‡m †eZb = 27000 UvKv| (Ans.)	
	cÖ_g eQ‡ii †gvU †eZb = 22000  12 = 264000 UvKv
	wØZxq eQ‡ii †gvU †eZb = 23000  12 = 276000 UvKv
	Z…Zxq eQ‡ii †gvU †eZb = 24000  12 = 288000 UvKv
	Zvn‡j, eQi wfwËK †eZ‡bi avivwU `uvovq,
	264000 + 276000 + 288000 + ......... hv GKwU mgvšÍi aviv|
	hvi cÖ_g c`, a = 264000
	mvaviY AšÍi, d = 276000  264000 = 12000
	c` msL¨v, n = 25
	 25 c‡`i mgwó =  {2a + (25  1)d}
		=  (2  264000 + 24  12000)
		= 10200000 UvKv
	A_©vr 25 eQ‡i †gvU †eZb = 10200000 UvKv
	mÂq Kiv nq g~j †eZ‡bi 15%
	 25 eQ‡i mÂ‡qi †gvU cwigvY = 10200000 Gi 15%
			= 10200000 Gi 
			= 1530000 UvKv (Ans.)
 GKwU avivi mvaviY c` 2n + 1 (n  ). 	
K.	avivwU wbY©q Ki|  	2
L.	avivwUi KZ Zg c` 169?	4
M.	avivwUi 1g msL¨v‡K 1g c` Ges mvaviY AšÍi‡K mvaviY AbycvZ a‡i bZzb avivwUi cÖ_g 10wU c‡`i mgwó wbY©q Ki|	4
20 bs cÖ‡kœi mgvavb
m„Rbkxj cÖkœ 11 Gi mgvavb `ªóe¨|

