SSC Math
Aa¨vqwfwËK K‡›U›U 2023
Aa¨vq-1: ev¯Íe msL¨v 
cÖ‡qvRbxq Z_¨: 
	¯^vfvweK msL¨v (Natural Number) : 1, 2, 3, 4,  BZ¨vw` msL¨v¸‡jv‡K ¯^vfvweK msL¨v ev abvZ¥K ALÐ msL¨v e‡j| 2, 3, 5, 7,  BZ¨vw` †gŠwjK msL¨v Ges 4, 6, 8, 9,  BZ¨vw` †hŠwMK msL¨v|

	c~Y©msL¨v (Integer) : k~b¨mn mKj abvZ¥K I FYvZ¥K ALÐ msL¨vmg~n‡K c~Y©msL¨v ejv nq|
	A_©vr  3,  2,  1, 0, 1, 2, 3, BZ¨vw` c~Y©msL¨v|

	fMœvsk msL¨v (Fractional Number) : p, q ci¯úi mn‡gŠwjK, q  0 Ges q  1 n‡j,  AvKv‡ii msL¨v‡K fMœvsk msL¨v e‡j| †hgb : , ,  BZ¨vw` fMœvsk msL¨v|

	p  q  n‡j fMœvsk‡K cÖK…Z fMœvsk Ges p  q n‡j fMœvsk‡K AcÖK…Z fMœvsk ejv nq|
	†hgb : , , , ,  BZ¨vw` cÖK…Z fMœvsk Ges , , , , BZ¨vw` AcÖK…Z fMœvsk| 

	g~j` msL¨v (Rational Number) : p I q c~Y©msL¨v Ges q  0 n‡j,  AvKv‡ii msL¨v‡K g~j` msL¨v ejv nq|
	†hgb :  = 3,  = 55,  = 1666 BZ¨vw` g~j` msL¨v|

	Ag~j` msL¨v (Irrational Number) : †h msL¨v‡K  AvKv‡i cÖKvk Kiv hvq bv, †hLv‡b p, q c~Y©msL¨v Ges q  0,  †m msL¨v‡K Ag~j` msL¨v ejv nq| c~Y©eM© bq Giƒc †h‡Kv‡bv ¯^vfvweK msL¨vi eM©g~j GKwU Ag~j` msL¨v|
	†hgb :  = 1414213 ,  = 1732,  = 158113  BZ¨vw` Ag~j` msL¨v| Ag~j` msL¨v‡K `yBwU c~Y©msL¨vi AbycvZ wnmv‡e cÖKvk Kiv hvq bv|

	`kwgK fMœvsk msL¨v : g~j` msL¨v I Ag~j` msL¨v‡K `kwg‡K cÖKvk Kiv n‡j G‡K `kwgK fMœvsk ejv nq|
	†hgb : 3 = 30, = 25,  = 33333 ,  = 1732  BZ¨vw` `kwgK fMœvsk msL¨v|

	ev¯Íe msL¨v (Real Number) : mKj g~j` msL¨v Ges Ag~j` msL¨v‡K ev¯Íe msL¨v ejv nq|

	abvZ¥K msL¨v (Positive Number) : k~b¨ A‡cÿv eo mKj ev¯Íe msL¨v‡K abvZ¥K msL¨v ejv nq|
	†hgb : 1, 2, , , , 0415, 0, 4120345061,  BZ¨vw` abvZ¥K msL¨v|

	FYvZ¥K msL¨v (Negative Number) : k~b¨ A‡cÿv †QvU mKj ev¯Íe msL¨v‡K FYvZ¥K msL¨v ejv nq|
	†hgb : 1,  2,  ,  ,  ,  0415,  0,  4120345061 BZ¨vw` FYvZ¥K msL¨v|

	AFYvZ¥K msL¨v (Non-negative Number) : k~b¨mn mKj abvZ¥K msL¨v‡K AFYvZ¥K msL¨v ejv nq|
†hgb : 0, 3, , 0612, 1, 2120345 BZ¨vw` AFYvZ¥K msL¨v|
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cÖ_g Aa¨vq
ev¯Íe msL¨v

Abykxjbxi cÖkœ I mgvavb
cÖkœ \ 1 \ cÖgvY Ki †h, (K)   (L)   (M)   cÖ‡Z¨‡K Ag~j` msL¨v
mgvavb : (K) GLv‡b, 22 = 4; 32 = 9  Ges ()2 = 5
myZivs , 2 A‡cÿv eo wKš‘ 3 A‡cÿv †QvU msL¨v| 
AZGe,  c~Y©msL¨v bq| A_©vr  g~j` ev Ag~j` msL¨v|
g‡b Kwi,  g~j` msL¨v|
Zvn‡j awi,  = ;  †hLv‡b p I q ¯^vfvweK msL¨v, 	q  0 Ges p, q mn‡gŠwjK, q  1
	ev, 5 =  ; eM© K‡i 
	ev, 5q = ; Dfq cÿ‡K q Øviv ¸Y K‡i| 
GLv‡b, 5q ¯úóZ c~Y©msL¨v wKš‘  c~Y©msL¨v bq| KviY p I  q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q  1
	myZivs, 5q Ges  mgvb n‡Z cv‡i bv, A_©vr 5q  
	  Gi gvb  AvKv‡ii †Kv‡bv msL¨v n‡Z cv‡i bv, 
	A_©vr,    
	AZGe,  GKwU Ag~j` msL¨v| (cÖgvwYZ)
(L) GLv‡b, 4  7  9
	ev,    
	ev, 2   3
	 , 2 A‡cÿv eo wKš‘ 3 A‡cÿv †QvU msL¨v 
	AZGe,  c~Y©msL¨v bq, A_©vr  g~j` ev Ag~j` msL¨v
	g‡b Kwi,  g~j` msL¨v|
Zvn‡j awi,  = ;  †hLv‡b p, q ¯^vfvweK msL¨v q  0 Ges p,q mn‡gŠwjK, q  1
	ev, 7 = ; Dfq cÿ‡K eM© K‡i
	ev, 7q =  ; Dfq cÿ‡K q Øviv ¸Y K‡i|
	GLv‡b, 7q ¯úóZ c~Y© msL¨v wKš‘  c~Y© msL¨v bq, KviY p I q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q  1
	 7q Ges  mgvb n‡Z cv‡i bv, A_©vr 7q  
	  Gi gvb  AvKv‡i †Kv‡bv msL¨v n‡Z cv‡i bv|
	A_©vr,   
	AZGe,  GKwU Ag~j` msL¨v (cÖgvwYZ)
(M)	GLv‡b, 9  10  16
		ev,    
		ev, 3    4
	 , 3 A‡cÿv eo wKš‘ 4 A‡cÿv †QvU msL¨v|
	AZGe,  c~Y© msL¨v bq, A_©vr  g~j` ev Ag~j` msL¨v
	g‡b Kwi,  g~j` msL¨v|
Zvn‡j awi,  = ;  †hLv‡b p, q ¯^vfvweK msL¨v, 	q  0 Ges p, q mn‡gŠwjK, q  1
	ev, 10 = ; Dfq cÿ‡K eM© K‡i
	ev, 10q = ; Dfqcÿ‡K q Øviv ¸Y K‡i|
	GLv‡b, 10q úóZ c~Y© msL¨v wKš‘  c~Y© msL¨v bq, KviY p I q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q  1
	 10q Ges  mgvb n‡Z cv‡i bv| A_©vr 10q  
	  Gi gvb  AvKv‡ii †Kv‡bv msL¨v n‡Z cv‡i bv, 
	A_©vr   
	AZGe,  GKwU Ag~j` msL¨v (cÖgvwYZ)
2|	(K) 031 Ges 012 Gi g‡a¨ `yBwU Ag~j` msL¨v wbY©q Ki|
	mgvavb : g‡b Kwi, GKwU msL¨v, a = 030300300030
		                 Ges Aci msL¨v, b = 02020020002
	¯úóZ : a  I b DfqB `yBwU ev¯Íe msL¨v Ges DfqB 031 A‡cÿv †QvU Ges 012 A‡cÿv eo 
	A_©vr, 031  03030030003  012
	Ges 031  02020020002  012
	Avevi, a I b  †K fMœvsk AvKv‡i cÖKvk Kiv hvq bv| 
 a I b `yBwU wb‡Y©q Ag~j` msL¨v, hv 031 Ges 012  Gi gv‡S Aew¯’Z|
	wb‡Y©q msL¨v, 03030030003
		      Ges 02020020002
	[ we. `ª. : Giƒc AmsL¨ Ag~j` msL¨v wbY©q Kiv hvq|]
(L)		 Ges  Gi g‡a¨ GKwU g~j` Ges GKwU Ag~j` msL¨v wbY©q Ki|
mgvavb : K¨vjKz‡jUi e¨envi K‡i cvB, 
	 = 07071 Ges  = 14142
g‡b Kwi, GKwU msL¨v a = 
	Ges Aci msL¨v b = 1404004000400004
¯úóZ : a I b DfqB ev¯Íe msL¨v Ges DfqB  A‡cÿv eo Ges  A‡cÿv †QvU|
A_©vr, 07071   14   14142
Ges 07071  1404004000400004  14142
Avevi, a †K fMœvsk AvKv‡i cÖKvk Kiv hvq I b  †K fMœvsk AvKv‡i cÖKvk Kiv hvq bv| 
GLb, 07071 I 14142 Gi gv‡S a  I  b Aew¯’Z Ges a g~j` msL¨v I b Ag~j` msL¨v|
kZ©g‡Z, a g~j` msL¨v I b Ag~j` msL¨v hv 07071 Ges 14142 Gi gv‡S Aew¯’Z|
wb‡Y©q g~j` msL¨v,   ev, 14
Ges Ag~j` msL¨v 1404004000400004 
	[ we. `ª. : Giƒc AmsL¨ g~j` I Ag~j` msL¨v wbY©q Kiv hvq|]
cÖkœ \ 3 \ (K) cÖgvY Ki †h, †h‡Kv‡bv we‡Rvo c~Y© msL¨vi eM© GKwU we‡Rvo msL¨v|
mgvavb : g‡b Kwi, n GKwU we‡Rvo msL¨v 
	 n = 2x  1; †hLv‡b x GKwU c~Y© msL¨v 
	 n2 = (2x 1)2; Dfqcÿ‡K eM© K‡i
		= (2x)2  22x1 + (1)2
		= 4x2  4x + 1 = 4x(x 1) + 1
	GLv‡b, 4x(x 1) msL¨vwU 2 Øviv wefvR¨| A_©vr †Rvo msL¨v|
	 4x(x 1) + 1 msL¨vwU we‡Rvo msL¨v|
	AZGe, n2 we‡Rvo msL¨v|
	myZivs mKj we‡Rvo c~Y© msL¨vi eM© GKwU we‡Rvo msL¨v (cÖgvwYZ)
(L) cÖgvY Ki †h, `yBwU µwgK †Rvo msL¨vi ¸Ydj 8 (AvU) Øviv wefvR¨| 
	mgvavb : g‡b Kwi, `yBwU µwgK †Rvo msL¨v h_vµ‡g 2x I 2x + 2
	µwgK msL¨v `yBwUi ¸Ydj, 2x  (2x + 2);  †hLv‡b x  †h‡Kv‡bv ¯^vfvweK msL¨v|
	 2x (2x + 2)  = 2x (2x + 2) = 4x2 + 4x  = 4x (x + 1)
	GLv‡b, x I x + 1 `yBwU µwgK msL¨v| myZivs G‡`i GKwU †Rvo msL¨v n‡eB|
	 x(x + 1) msL¨vwU 2 Øviv wefvR¨ n‡e| 
	 4x(x +1) msL¨vwU 4  2 ev 8 Øviv wefvR¨ n‡e| 
	AZGe, `yBwU µwgK †Rvo msL¨vi ¸Ydj 8 Øviv wefvR¨ n‡e| 
	myZivs x Gi ¯^vfvweK gvb wbwe©‡k‡l 8 Øviv 4x(x +1) msL¨vwU wefvR¨ n‡e| (cÖgvwYZ)
cÖkœ \ 4 \ Ave„Ë `kwgK fMœvs‡k cÖKvk Ki : 
(K) 
mgvavb : 
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jÿ Kwi, fMœvs‡ki je‡K ni w`‡q fvM K‡i `kwgK fMœvs‡k cwiYZ Kivi mgq fv‡Mi cÖwµqv †kl nq bvB| †`Lv hvq †h, fvMd‡j GKB msL¨v 6 evi evi Av‡m| GLv‡b 016666 GKwU Ave„Ë `kwgK fMœvsk|
wb‡Y©q Ave„Ë `kwgK fMœvsk = 016666  = 01
(L) 
mgvavb : 
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wb‡Y©q Ave„Ë `kwgK fMœvsk 0636363 = 0 
 (M) 3  
mgvavb : 
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wb‡Y©q Ave„Ë `kwgK fMœvsk 32222 = 3
(N) 3 
mgvavb : 3  =  =  = 
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wb‡Y©q Ave„Ë `kwgK fMœvsk 353333 = 35
cÖkœ \ 5 \ mvaviY fMœvs‡k cÖKvk Ki : 
(K) 	0
mgvavb :	0 = 2222 
		0  10	= 0222 	 10	   = 2222
	Ges	0  1	= 0222 	 1	   = 0222
	(we‡qvM K‡i) 0  10  0    1	= 2
		ev, 0 (10 1) = 2
		ev, 0  9 = 2
		AZGe, 0 = 
	wb‡Y©q fMœvsk 
(L) 	0
mgvavb :	0 = 0353535 
		0  100 = 0353535 100  = 35353535
	Ges	0  1	= 0353535	 1	=   0353535
	(we‡qvM K‡i) 0  (100  1)             =  35
		ev, 0  99 = 35
		 0 = 
	wb‡Y©q fMœvsk 
(M) 	0 1
mgvavb :	01 = 013333 
		01  100	= 013333	 100	= 13333
	Ges	01  10	= 01333	 10	=   1333
	(we‡qvM K‡i) 01  (100 10)            =13 1
	ev, 01  90 = 12 ev, 01  =  = 
	wb‡Y©q fMœvsk 
(N) 	37
mgvavb :	37 = 378888
		37 100	= 378888	100	= 3788888
	Ges	37 10	= 378888	10	=   378888
	(we‡qvM K‡i) 37   (100  10) = 378  37
	ev, 37   90 = 341 ev, 37 =  = 3 
	wb‡Y©q fMœvsk 3 
(O) 	620
mgvavb : 620 = 62309309309
	       620  10000 = 62309309309	 10000	= 62309309309
	  Ges  62010 = 62309309309	 10	= 62309309309
	(we‡qvM K‡i)       620  (10000  10)  = 62309  62
	ev, 620  9990 = 62247 
	ev, 620 =  =  = 6 
	wb‡Y©q fMœvsk 6 
cÖkœ \ 6 \ m`„k Ave„Ë `kwgK fMœvs‡k cÖKvk Ki :
(K)	2, 52
mgvavb : 2, 52 Ave„Ë `kwg‡K Abve„Ë As‡ki A¼ msL¨v h_vµ‡g 0, 1 Ges Ave„Ë As‡ki A¼ msL¨v 1 I 2| m`„k Ave„Ë `kwgK Ki‡Z n‡j cÖ‡Z¨KwU `kwg‡Ki Abve„Ë As‡ki A¼ msL¨v 1 n‡e Ave„Ë As‡ki A¼ msL¨v n‡e h_vµ‡g 1 I 2  Gi j mv ¸ 2| A_©vr m`„k Ave„Ë `kwgK msL¨vi `kwg‡Ki c‡i †gvU msL¨v (1 + 2) = 3wU|
	myZivs 2  = 23
		52 = 52
	wb‡Y©q Ave„Ë `kwgK fMœvskmg~n : 23 , 52
(L)	72, 423
mgvavb : 72 I 423 Ave„Ë `kwg‡K Abve„Ë As‡ki A¼ msL¨v h_vµ‡g 1 I 2 | GLv‡b Abve„Ë A¼ msL¨v 423 `kwg‡K †ewk Ges G msL¨v n‡jv 2| ZvB m`„k Ave„Ë `kwgK Ki‡Z n‡j cÖ‡Z¨KwU `kwg‡Ki Abve„Ë As‡ki A¼ msL¨v 2 n‡e| 72  I 423  Ave„Ë `kwg‡K Ave„Ë As‡ki msL¨v h_vµ‡g 1 I 1| 1 I 1Gi j mv ¸ n‡jv 1| ZvB m`„k Ave„Ë `kwgK Ki‡Z n‡j cÖ‡Z¨KwU `kwg‡Ki Ave„Ë As‡ki A¼ msL¨v 1 n‡e|
	myZivs 72 = 726, 
		423 = 423
	wb‡Y©q Ave„Ë `kwgK fMœvskmg~n : 726,423
(M)	5, 8 , 64
mgvavb : 5, 8 I 64 Ave„Ë `kwg‡K Abve„Ë As‡ki A¼ msL¨v h_vµ‡g, 0, 0 I 0| GLv‡b Abve„Ë A¼ msL¨v 0| ZvB m`„k Ave„Ë `kwgK Ki‡Z n‡j cÖ‡Z¨KwU `kwg‡Ki Abve„Ë As‡ki A¼ msL¨v 0 n‡e| 5, 8  I 6 4  Ave„Ë `kwg‡K Ave„Ë As‡ki msL¨v h_vµ‡g 1, 2 I 3| 1, 2 I 3 Gi jmv¸ n‡jv 6| ZvB m`„k Ave„Ë `kwgK Ki‡Z n‡j cÖ‡Z¨KwU `kwg‡Ki Ave„Ë As‡ki A¼ msL¨v 6 n‡e|
	myZivs 5 = 57777, 
	     8 = 8 4343  I 6 4 = 6 4524
	wb‡Y©q Ave„Ë `kwgK fMœvskmg~n : 57777, 84343  I 64524
(N)	1232, 21, 432
mgvavb : 1232 G Abve„Ë Ask ej‡Z `kwgK we›`yi c‡i 2wU A¼ GLv‡b Ave„Ë Ask †bB| 21 G Abve„Ë As‡ki A¼ msL¨v 1, 432  G Abve„Ë As‡ki A¼ msL¨v 2 Ges Ave„Ë As‡ki A¼ msL¨v 2| GLv‡b Abve„Ë As‡ki A¼ msL¨v me‡P‡q †ewk n‡jv 2 Ges Ave„Ë As‡ki A¼ msL¨v 1 I 2  Gi j mv ¸ 2| cÖ‡Z¨KwU `kwg‡Ki Abve„Ë As‡ki A¼ msL¨v n‡e 2  Ges Ave„Ë As‡ki A¼ msL¨v n‡e 2|
	 1232 = 1232
		21 = 219 
		I 432 = 432
wb‡Y©q Ave„Ë `kwgK fMœvskmg~n : 1232, 219  I 432
cÖkœ \ 7 \ †hvM Ki : 
(K) 04 + 013
mgvavb : GLv‡b Abve„Ë As‡ki A¼ msL¨v n‡e 2 Ges Ave„Ë As‡ki A¼ msL¨v n‡e 1|
             04   = 045	5
		013 = 013	4
	                     058	9
	 04 + 013 = 058
	wb‡Y©q †hvMdj 058
(L)	20 + 80 + 7018
mgvavb : GLv‡b Abve„Ë As‡ki A¼ msL¨v n‡e 3 Ges Ave„Ë As‡ki A¼ n‡e 1 I 1 Gi jmv¸ 1|
	cÖ_‡g wZbwU Ave„Ë `kwgK‡K m`„k Kiv n‡q‡Q|
			20	=	2055  5
			80	=	8044  4
			7018	=	7018  0
					17117  9
	 20 + 80 + 7018 = 17117
	wb‡Y©q †hvMdj 17117
(M)	000 + 0 + 003
mgvavb : GLv‡b Abve„Ë As‡ki A¼ msL¨v n‡e 2 Ges Ave„Ë As‡ki A¼ n‡e 1, 2 I 3 Gi jmv¸ 6|
	cÖ_‡g wZbwU Ave„Ë `kwgK‡K m`„k Kiv n‡q‡Q|
	000	     =	0006666  66
0	     =	0922929  92
003	   =	0014134  34
	

		= 0943730  92
	


	  000 + 0 + 03 = 0943730
	wb‡Y©q †hvMdj 0943730 
cÖkœ \ 8 \ we‡qvM Ki :
(K)	3  21
mgvavb : GLv‡b Abve„Ë As‡ki A¼ msL¨v n‡e 1 Ges Ave„Ë As‡ki A¼ msL¨v n‡e 1| GLb `kwgK msL¨v `yBwU‡K m`„k K‡i we‡qvM Kiv n‡jv|
			3	=	34  44
			21	=	21  33
					 13 11
	   3  21 = 13
	wb‡Y©q we‡qvMdj 13
(L)	5  34
mgvavb : GLv‡b Abve„Ë As‡ki A¼ msL¨v n‡e 1 Ges Ave„Ë As‡ki A¼ msL¨v n‡e 2 I 1 Gi jmv¸ 2| GLb `kwgK msL¨v `yBwU‡K m`„k K‡i we‡qvM Kiv n‡jv|
			5	=	51	21
			34	=	34	55
				=	16	66
	   5  34 = 16
	wb‡Y©q we‡qvMdj 16
(M)	849  53
mgvavb : GLv‡b Abve„Ë As‡ki A¼ msL¨v n‡e 2 Ges Ave„Ë As‡ki A¼ msL¨v n‡e 2| GLb `kwgK msL¨v `yBwU‡K m`„k K‡i we‡qvM Kiv n‡jv|
			849	=	849	00
			53	=	535	65
				=	313	35
	 849  53 = 313
	wb‡Y©q we‡qvMdj 313 
(N)	1934  1324
mgvavb : GLv‡b Abve„Ë As‡ki A¼ msL¨v n‡e 2 Ges Ave„Ë As‡ki A¼ msL¨v n‡e 1 I 3 Gi jmv¸ 3| GLb Ave„Ë `kwgK msL¨v `yBwU‡K m`„k K‡i we‡qvM Kiv n‡jv|
			1934	=	19345	55
			1324	=	13239	49
				=	6116	06
	 1934  1324 = 6116
	wb‡Y©q we‡qvMdj 6116 
cÖkœ \ 9 \ ¸Y Ki :
(K)	0  0
mgvavb : cÖ`Ë Ave„Ë `kwgK fMœvsk¸‡jv‡K mvaviY fMœvs‡k iƒcvšÍi Kwi|
		0 =  = 
		0 =  = 
	 0  0 =    =  = 0
	wb‡Y©q ¸Ydj 0
(L)	2  0
mgvavb : cÖ`Ë Ave„Ë `kwgK fMœvsk¸‡jv‡K mvaviY fMœvs‡k iƒcvšÍi Kwi|
		2 =  = 
		0 =  =  = 
		 2  0 =    = 2
	wb‡Y©q ¸Ydj 2
(M)	06  0
mgvavb : cÖ`Ë Ave„Ë `kwgK fMœvsk¸‡jv‡K mvaviY fMœvs‡k iƒcvšÍi Kwi|
		06 =  =  = 
		0 =  = 
	    06  0 =   	=  
		= 0207407407= 027
	wb‡Y©q ¸Ydj 027
(N)	42  02
mgvavb : cÖ`Ë Ave„Ë `kwgK fMœvsk¸‡jv‡K mvaviY fMœvs‡k iƒcvšÍi Kwi|
		42 =  = 
		02 =  = 
		 42  02 =   
		   	         	=  	= 1218585858= 121
	wb‡Y©q ¸Ydj 121 
cÖkœ \ 10 \ fvM Ki :
(K)	0  0
mgvavb : cÖ`Ë Ave„Ë `kwgK fMœvsk¸‡jv‡K mvaviY fMœvs‡k iƒcvšÍi Kwi|
		0 =  = 
		0 =  = 
		 0  0 =    =    =  = 05
	wb‡Y©q fvMdj 05 
(L)	03  1
mgvavb : cÖ`Ë Ave„Ë `kwgK fMœvsk¸‡jv‡K mvaviY fMœvs‡k iƒcvšÍi Kwi|
		03 =  =  = 
		1 =  = 
	 03  1 =    =    =  = 02
	wb‡Y©q fvMdj 02
(M)	23  04
mgvavb : cÖ`Ë Ave„Ë `kwgK fMœvsk¸‡jv‡K mvaviY fMœvs‡k iƒcvšÍi Kwi|
		23 =  = 
		04 =  = 
		 23  04 =    =    
				=  = 52195121951
				= 5195
	wb‡Y©q fvMdj 5195
(N)	18  0
mgvavb : cÖ`Ë Ave„Ë `kwgK fMœvsk¸‡jv‡K mvaviY fMœvs‡k iƒcvšÍi Kwi|
		18 =  = 
		0 = 
	 18  0	=   
		=   
		=  = 4888= 4
	wb‡Y©q fvMdj 4
cÖkœ \ 11 \ eM©g~j wbY©q Ki (wZb `kwgK ¯’vb ch©šÍ) Ges `yB `kwgK ¯’vb ch©šÍ eM©g~j¸‡jvi Avmbœ gvb †jL :
(K)	12
mgvavb : 12 Gi eM©g~j = 
	GLb,
	3
	12000000
	3464

	
	
	  9
	

	
	64
	300
256
	

	
	686
	4400
4116
	

	
	6924
	28400
27696
	

	
	
	 704
	


	wb‡Y©q eM©g~j 3464 (wZb `kwgK ¯’vb ch©šÍ)
	Ges `yB `kwgK ¯’vb ch©šÍ Avmbœ gvb 346
(L)	0
mgvavb : 0 Gi eM©g~j = 
Avgiv Rvwb, 0 = 0252525
	GLb,
	5
	0252525
   25
	0502

	
	1002
	2525
2004
	

	
	
	 521
	


	wb‡Y©q eM©g~j 0502 (wZb `kwgK ¯’vb ch©šÍ)
	Ges `yB `kwgK ¯’vb ch©šÍ Avmbœ gvb 050
 (M)	13
mgvavb : 13 Gi eM©g~j = 
Avgiv Rvwb, 13 = 134444
	GLb,
	1
	134444
1
	1159

	
	21
	34
21
	

	
	225
	1344
1125
	

	
	2309
	21944
20781
	

	
	
	1163
	


	wb‡Y©q eM©g~j 1159 (wZb `kwgK ¯’vb ch©šÍ)
	Ges `yB `kwgK ¯’vb ch©šÍ Avmbœ gvb 116
(N)	510
mgvavb : 510 Gi eM©g~j = 
Avgiv Rvwb, 510 = 51302302302
	GLb,
	2
	51302302302
4
	2265

	
	42
	113
  84
	

	
	446
	2902
2676
	

	
	4525
	22630
22625
	

	
	
	5
	


	wb‡Y©q eM©g~j 2265  (wZb `kwgK ¯’vb ch©šÍ)
	Ges `yB `kwgK ¯’vb ch©šÍ Avmbœ gvb 227
cÖkœ \ 12 \ wb‡Pi †Kvb msL¨v¸‡jv g~j` Ges †Kvb msL¨v¸‡jv Ag~j` †jL :
(K)	0 
mgvavb : 0 = 
		0 msL¨vwU g~j`
(L)	 
mgvavb :  =  = 3
		 msL¨vwU g~j`
(M)	 
mgvavb : 
		 msL¨vwU Ag~j`
(N)	
mgvavb :  =  = 
		 msL¨vwU Ag~j`
(O)	
mgvavb :  =  =  = 
		 msL¨vwU Ag~j`
(P)	
mgvavb :  =  =  = 
		 msL¨vwU g~j`
(Q)	
mgvavb :  =    =    = 
		 msL¨vwU g~j`
(R)	53
mgvavb : 53 =  = 
		53 msL¨vwU g~j`
cÖkœ \ 13 \ mij Ki :
(K)	(0  08)  (05  0) + 03  00
mgvavb : (0  0 8)  (05  0) + 03  00
	=    +   
	=    +   
	=     +    
	=     +    = 5 + 4 = 9 (Ans.)
(L)	[(627  05)  {(05  075)  836}] 
 {(025  01)  (075  21)  05}
mgvavb : [(627  05)  {(05  075)  836}]
 {(025  01)  (075  21)  05}
	=  
 
	=   
	=   
	=   
	= 1   = 1   = 5 (Ans.)
cÖkœ \ 14 \  I 4 `yBwU ev¯Íe msL¨v|
	K	†KvbwU g~j` I †KvbwU Ag~j` wb‡`©k Ki|
	L	 I  4 G‡`i g‡a¨ `yBwU Ag~j` msL¨v wbY©q Ki|
	M	cÖgvY Ki †h,  GKwU Ag~j` msL¨v|
mgvavb : 
	K	 Ag~j` msL¨v| KviY, 5 c~Y© eM©msL¨v bq|
		4 g~j` msL¨v| KviY 4 =  AvKv‡i cÖKvk Kiv hvq Ges GwU c~Y© eM©msL¨v|
	L	GLv‡b,  = 22360679
		g‡b Kwi, a = 3020022000222
		        Ges	b = 3505500555
		¯úóZ: a I b DfqB ev¯Íe msL¨v Ges DfqB  A‡cÿv eo Ges 4 A‡cÿv †QvU|
		A_©vr,   3020022000222  4
 		  Ges   3505500555  4
		Avevi, a I b †K fMœvsk AvKv‡i cÖKvk Kiv hvq bv|
		 a I b `yBwU wb‡Y©q Ag~j` msL¨v|
	M.	cÖgvY Ki‡Z n‡e †h,  GKwU Ag~j` msL¨v| 
	cÖgvY : 22 = 4; 32 = 9  Ges ()2 = 5
	myZivs , 2 A‡cÿv eo wKš‘ 3 A‡cÿv †QvU msL¨v| 
	AZGe,  c~Y©msL¨v bq|
	g‡b Kwi,  g~j` msL¨v|
	Zvn‡j awi,  = ;  †hLv‡b p I q ¯^vfvweK msL¨v, 	q  0 Ges p, q mn‡gŠwjK, q  1
		ev, 5 =  ; eM© K‡i 
		ev, 5q = ; Dfq cÿ‡K q Øviv ¸Y K‡i 
	GLv‡b 5q ¯úóZ c~Y©msL¨v wKš‘  c~Y©msL¨v bq| KviY p I  q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q  1
		myZivs 5q Ges  mgvb n‡Z cv‡i bv, A_©vr 5q  
		  Gi gvb  AvKv‡ii †Kv‡bv msL¨v n‡Z cv‡ibv, 
		A_©vr,    
		AZGe,  GKwU Ag~j` msL¨v| (cÖgvwYZ)


m„Rbkxj cÖkœ:
 [w`. †ev. 16]
n GKwU we‡Rvo ¯^vfvweK msL¨v n‡j, n = 2x  1. †hLv‡b x  .		
K.	¯^vfvweK msL¨v Kx?	2
L.	†`LvI †h, cÖ`Ë msL¨vi eM© GKwU we‡Rvo msL¨v|	4
M.	†`LvI †h, cÖ`Ë msL¨vi eM©‡K 8 Øviv fvM Ki‡j cÖwZ‡ÿ‡Î fvM‡kl 1 n‡e|	4
1 bs cÖ‡kœi mgvavb
  1, 2, 3, 4, ........ BZ¨vw` msL¨v¸‡jv‡K ¯^vfvweK msL¨v ev abvÍK ALÐ msL¨v e‡j| ¯^vfvweK msL¨vi †mU‡K  Øviv cÖKvk Kiv nq|
	A_©vr,  = {1, 2, 3, 4, .........}
 	g‡b Kwi, 2x  1 GKwU we‡Rvo c~Y©msL¨v, †hLv‡b x  .
	Zvn‡j (2x  1) Gi eM© = (2x  1)2
		= (2x)2 – 2.2x.1 + (1)2
		= 4x2  4x + 1
		= 4x(x  1) + 1 = 2.2x (x1) + 1
	†h‡nZy x   myZivs 2.2x(x  1) GKwU †Rvo msL¨v| 
	 2.2x(x  1) + 1 msL¨vwU we‡Rvo|
	myZivs, 2x  1 (x  ) Gi eM© GKwU we‡Rvo msL¨v| (†`Lv‡bv n‡jv)
 GLv‡b (2x  1) Gi eM© = (2x  1)2
		= (2x)2  2.2x.1 + (1)2
		= 4x2  4x + 1
		= 4x(x  1) + 1
	GLv‡b, x Ges (x  1) `ywU µwgK ¯^vfvweK msL¨v| myZivs G‡`i †h †Kvb GKwU Aek¨B †Rvo msL¨v n‡e| G‡`i ¸YdjI †RvomsL¨v n‡e|
	 x(x  1), 2 Øviv wefvR¨|
	4x(x  1), 4  2 = 8 Øviv wefvR¨|
	myZivs 4x(x  1) + 1 †K 8 Øviv fvM Ki‡j cÖwZ‡ÿ‡Î 1 Aewkó _vK‡e|
	 (2x  1) Gi eM©‡K 8 Øviv fvM Ki‡j cÖwZ‡ÿ‡Î 1 Aewkó _vK‡e| (†`Lv‡bv n‡jv)
 I 4 `yBwU ev¯Íe msL¨v|	
K. 	†KvbwU g~j` I †KvbwU Ag~j` wb‡`©k Ki|	2	
L. 	I 4 Gi g‡a¨ `yBwU Ag~j` msL¨v wbY©q Ki|	4
M.    cÖgvY Ki †h,  GKwU Ag~j` msL¨v|	4
2 bs cÖ‡kœi mgvavb
	†h‡nZy 5 c~Y©eM© msL¨v bq,
	†m‡nZy  msL¨vwU Ag~j`|
		4 =  , hv g~j` [ AvKv‡i †jLv hvq]
		4 msL¨vwU g~j`| (Ans.)
	GLv‡b, = 2.236067 .........
	g‡b Kwi, a = 2.4040040004 .........
	Ges      b = 2.5050050005 .........
	¯úóZ, a I b `yBwU ev¯Íe msL¨v Ges DfqB  A‡cÿv eo I 4 A‡cÿv †QvU|
	A_©vr < a < 4 Ges < b < 4
	Avevi a I b †K fMœvsk AvKv‡i cÖKvk Kiv hvq bv|
	  a I b `yBwU wb‡Y©q Ag~j` msL¨v
	[we:`ª: Gfv‡e AmsL¨ Ag~j` msL¨v cvIqv hv‡e|] (Ans.)

 	Avgiv Rvwb, 4 < 5 < 9
		 <<
		ev, 2 < < 3  
	myZivs Gi gvb 2 A‡cÿv eo Ges 3 A‡cÿv †QvU|
	AZGe, c~Y© msL¨v bq| 
	 g~j` msL¨v A_ev Ag~j` msL¨v| 
	hw` g~j` msL¨v nq Z‡e 
	awi, = ; †hLv‡b p I q DfqB ¯^vfvweK msL¨v I ci¯úi 	mn‡gŠwjK Ges q > 1
	ev, 5 =   [eM© K‡i]
	ev, 5q =  [Dfqcÿ‡K q Øviv ¸Y K‡i]
	¯úóZ, 5q c~Y© msL¨v| wKšÍy c~Y© msL¨v bq KviY p I q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q > 1.
	 5q Ges  mgvb n‡Z cv‡i bv, A_©vr 5q  .
	 Gi gvb  AvKv‡ii †Kv‡bv msL¨vB n‡Z cv‡i bv, A_©vr  .
	myZivs, g~j` msL¨v bq|  Ag~j` msL¨v| (cÖgvwYZ)

 P = , Q = 4 Ges S =  wZbwU ev¯Íe msL¨v|
	[ewikvj K¨v‡WU K‡jR]
K.	mn‡gŠwjK msL¨v wK?	2
L.	P I Q Gi gv‡S `yBwU Ag~j` msL¨v wbY©q Ki|	4
M.	†`LvI †h, S GKwU Ag~j` msL¨v|	4
3 bs cÖ‡kœi mgvavb
	mn‡gŠwjK msL¨v: `yBwU msL¨vi 1 wfbœ †Kvb mvaviY ¸YbxqK bv _vK‡j, Giƒc msL¨vhyMj‡K mn‡gŠwjK msL¨v e‡j|
	D`vniY: 4 I 5 `ywU mn‡gŠwjK msL¨v| 
	gva¨wgK MwYZ cvV¨eB‡qi Aa¨vq-1 Gi D`vniY-1 `ªóe¨| c„ôv-4
	†`Iqv Av‡Q, S = 
	 36 < 41 < 49
	ev,  <  < 
	ev, 6 <  < 7
	myZivs,  Gi gvb 6 A‡cÿv eo Ges 7 A‡cÿv †QvU|
	AZGe,  c~Y©msL¨v bq|
	  g~j` msL¨v A_ev Ag~j` msL¨v
	hw`  g~j` msL¨v nq Z‡e,
	awi,  =   [†hLv‡b p I q DfqB ¯^vfvweK msL¨v I ci¯úi mn‡gŠwjK Ges q  1]
		ev, 41 =   [eM© K‡i]
		ev, 41q = 
	¯úóZ, 41q c~Y©msL¨v| wKš‘  c~Y© msL¨v bq KviY p I q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q  1|
	myZivs, 41q Ges  mgvb n‡Z cv‡i bv A_©vr 41q  
	  Gi gvb  AvKv‡ii †Kvb msL¨vB n‡Z cv‡i bv|
	A_©vr    
	myZivs  g~j` msL¨v bq|
	  ev, S GKwU Ag~j` msL¨v| (cÖgvwYZ)
 1.2 Ges  `yBwU ev¯Íe msL¨v| Avevi mKj we‡Rvo ¯^vfvweK msL¨vI ev¯Íe msL¨v|	
K.	cÖ_g msL¨vwU‡K mvgvb¨ fMœvs‡k cÖKvk Ki| 	2
L.	cÖgvY Ki †h,  GKwU Ag~j` msL¨v|	4
M.	†`LvI †h, we‡Rvo ¯^vfvweK msL¨vi eM© †_‡K 1 we‡qvM Ki‡j we‡qvMdj AvU Øviv wefvR¨|	4
4 bs cÖ‡kœi mgvavb
	1.2 =  =  =  (Ans.)
	Avgiv Rvwb, 16 < 19 < 25
		ev, < < 
		 4 <  < 5
	myZivs  Gi gvb 4 A‡cÿv eo Ges 5 A‡cÿv †QvU|
	AZGe, c~Y© msL¨v bq|
	 g~j` msL¨v A_ev Ag~j` msL¨v| 
	hw` g~j` msL¨v nq Z‡e
	awi, = ; †hLv‡b p I q DfqB ¯^vfvweK msL¨v I ci¯úi mn‡gŠwjK Ges q > 1|
	ev, 19 =  [eM© K‡i]
	 19q =  [Dfqcÿ‡K q Øviv ¸Y K‡i]
		¯úóZ, 19q c~Y© msL¨v| wKšÍy   c~Y© msL¨v bq| 
		KviY p I q ¯^vfvweK msL¨v I Giv ci¯úi 
	mn‡gŠwjK Ges q > 1|
	myZivs 19q Ges mgvb n‡Z cv‡i bv, 
	A_©vr 19q  
	 Gi gvb  Gi AvKv‡ii †Kv‡bv msL¨vB 
	n‡Z cv‡i bv, A_©vr      
 	myZivs g~j` msL¨v bq| 
	  Ag~j` msL¨v| (cÖgvwYZ)
	m„Rbkxj cÖkœ 1(M) bs Gi Abyiƒc|
cÖkœ-06: , 1.548 Ges 0.4 ev¯Íe msL¨v|
K.	0.4 †K mvaviY fMœvs‡k cÖKvk K‡iv|	2
L.	1.548 Gi eM©g~j wbY©q K‡iv| (cuvP `kwK ¯’vb ch©šÍ) 	4
M.	†`LvI †h,  GKwU Ag~j` msL¨v| 	4
6 bs cÖ‡kœi mgvavb
	cÖ`Ë Ave„Ë `kwgK fMœvsk = 0.4 = =  = 
	 wb‡Y©q mvaviY fMœvsk =  (Ans.)
	1.548 Gi eM©g~j = 
	GLv‡b, 1
	1.548000....
1
	1.244186

	22
	54
44
	

	244
	1080
  976
	

	2484
	10400
  9936
	

	24881
	46400
24881
	

	248828
	2151900
1990624
	

	2488366
	16127600
14930196
	

	
	  1197404
	


	AZGe, 1.548 Gi cuvP `kwgK ¯’vb ch©šÍ eM©g~j = 1.24419 (Ans.)

	Avgiv Rvwb, 9 < 11 < 16
	  <  < 
	ev, 3 <  < 4
	myZivs,  Gi gvb 3 I 4 Gi gv‡S Aew¯’Z| 
AZGe,  c~Y©msL¨v bq| 
myZivs  g~j` ev Ag~j` msL¨v|
hw`  g~j` msL¨v nq Z‡e awi, = 
[†hLv‡b p I q ¯^vfvweK msL¨v I ci¯úi mn‡gŠwjK Ges q > 1]
ev, 11 =  ; [eM© K‡i]
ev, 11q =  ; [Dfqcÿ‡K q Øviv ¸Y K‡i]
¯úóZ: 11q c~Y©msL¨v wKšÍy c~Y©msL¨v bq| KviY p I q mn‡gŠwjK Ges q > 1.
 11q I  mgvb n‡Z cv‡i bv|
A_©vr 11q  
  Gi gvb  AvKv‡ii msL¨v n‡Z cv‡i bv, A_©vr   
	  GKwU Ag~j` msL¨v| (†`Lv‡bv n‡jv)
cÖkœ-07:  I 4 `yBwU ev¯Íe msL¨v Ges n = 2x – 1 †hLv‡b x  N.
K.	1.  †K mvaviY fMœvs‡k cÖKvk Ki|	2
L.	 Ges 4 Gi gv‡S `yBwU Ag~j` msL¨v wjL Ges †`LvI †h, n2 †K 8 (AvU) Øviv fvM Ki‡j cÖwZ‡ÿ‡Î fvM‡kl 1 _vK‡e|	4
M.	cÖgvY Ki †h,  GKwU Ag~j` msL¨v|	4
7 bs cÖ‡kœi mgvavb
	1. =  =  = 1 (Ans.)
	1g Ask:
	GLv‡b, = 2.236067 .........
	g‡b Kwi, a = 2.4040040004 .........
	Ges       b = 2.5050050005 .........
	¯úóZ, a I b `yBwU ev¯Íe msL¨v Ges DfqB  A‡cÿv eo I 4 A‡cÿv †QvU|
	A_©vr < a < 4 Ges < b < 4
	Avevi a I b †K fMœvsk AvKv‡i cÖKvk Kiv hvq bv|
		a I b wb‡Y©q msL¨vØq †hLv‡b Dfq msL¨vB Ag~j`|
	[we:`ª: Gfv‡e AmsL¨ Ag~j` msL¨v cvIqv hv‡e|] (Ans.)
	2q Ask:
	GLv‡b (2x  1) Gi eM© = (2x  1)2
		= (2x)2  2.2x.1 + (1)2
		= 4x2  4x + 1
		= 4x(x  1) + 1
	GLv‡b, x Ges (x  1) `ywU µwgK ¯^vfvweK msL¨v| myZivs G‡`i †h †Kvb GKwU Aek¨B †Rvo msL¨v n‡e| G‡`i ¸YdjI †RvomsL¨v n‡e|
	 x(x  1), 2 Øviv wefvR¨|
	4x(x  1), 4  2 = 8 Øviv wefvR¨|
	myZivs 4x(x  1) + 1 †K 8 Øviv fvM Ki‡j cÖwZ‡ÿ‡Î 1 Aewkó _vK‡e|
	 (2x  1); x   Gi eM©‡K 8 Øviv fvM Ki‡j cÖwZ‡ÿ‡Î 1 Aewkó _vK‡e| (†`Lv‡bv n‡jv)
	m„Rbkxj cÖkœ-2(M) Gi mgvavb `ªóe¨|

cÖkœ-08: P = 2x – 1, †hLv‡b x  N.
K.	weï× †cŠbtcywbK I wgkÖ †cŠbtcywbK Kv‡K e‡j?	2
L.	†`LvI †h, (P2 – 1) †K 4 Øviv fvM Ki‡j †Kv‡bv fvM‡kl _v‡K bv|	4
M.	Ag~j` msL¨v Kv‡K e‡j? †`LvI †h,  GKwU Ag~j` msL¨v, †hLv‡b x = 20|	4
8 bs cÖ‡kœi mgvavb
	`kwgK fMœvs‡k `kwgK we›`yi ci Ave„Ëvsk Qvov Ab¨ †Kv‡bv A¼ bv _vK‡j, G‡K weï× †cŠbtcywbK e‡j Ges †cŠbtcywbK `kwgK fMœvs‡k `kwgK we›`yi ci Ave„Ëvsk Qvov GK ev GKvwaK A¼ _vK‡j, G‡K wgkÖ †cŠbtcywbK e‡j| †hgb: 1. weï× †cŠbtcywbK fMœvsk Ges 4.235 wgkÖ †cŠbtcywbK fMœvsk|
	†`Iqv Av‡Q,
	P = 2x  1, †hLv‡b x  
	P2 = (2x  1)2
		= 4x2  4x + 1
	P2  1 = 4x2  4x + 1  1
		= 4x2  4x
		= 4(x2  x)
	hv 4 Øviv wefvR¨|
	 (P2  1) †K 4 Øviv fvM Ki‡j †Kv‡bv fvM‡kl _v‡K bv| 
(†`Lv‡bv n‡jv)
	Ag~j` msL¨v: †h msL¨v‡K  AvKv‡i cÖKvk Kiv hvq bv, †hLv‡b p, q c~Y©msL¨v Ges q  0, †m msL¨v‡K Ag~j` msL¨v e‡j| 
	†hgb: , ,  BZ¨vw`|
	x = 20 n‡j,
	p = 2.20  1 = 39
	  = 
	Avgiv Rvwb,
	36 < 39 < 49
	  <  < 
	ev, 6 <  < 7
	myZivs  Gi gvb 6 A‡cÿv eo wKš‘ 7 A‡cÿv †QvU| AZGe  c~Y©msL¨v bq|
	  g~j` msL¨v A_ev Ag~j` msL¨v|
	hw`  g~j` msL¨v nq Z‡e
	awi  = ; †hLv‡b p I q DfqB ¯^vfvweK msL¨v I ci¯úi mn‡gŠwjK Ges q > 1
	ev, 39 =   [eM© K‡i]
	ev, 39q =   [Dfq cÿ‡K q Øviv ¸Y K‡i]
	¯úóZ: 39q c~Y©msL¨v wKš‘  c~Y©msL¨v bq| KviY p I q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q > 1.
	myZivs 39q Ges  mgvb n‡Z cv‡i bv| A_©vr 39q  
	 Gi gvb  AvKv‡ii †Kv‡bv msL¨vB n‡Z cv‡i bv|
	A_©vr   
	myZivs  g~j` msL¨v bq|
	  GKwU Ag~j` msL¨v| (†`Lv‡bv n‡jv)

cÖkœ-09: A = {x   : x2 > 15 Ges x3 < 225}.
b = 5.4, c = 3.76 Ges d = . 
K.	A †mUwU‡K ZvwjKv c×wZ‡Z cÖKvk Ki|	2
L.	b  c Gi gvb wbY©q Ki|	4
M.	d msL¨vwU g~j` bv Ag~j` Zvi MvwYwZK e¨vL¨v `vI|	4
9 bs cÖ‡kœi mgvavb
  A = {x   : x2 > 15 Ges x3 < 225}
	GLb, x = 3 n‡j x2 = 32 = 9 < 15 Ges x3 = 33 = 27 < 225; kZ© gv‡b bv
	x = 4 n‡j x2 = 42 = 16 > 15 Ges x3 = 43 = 64 < 225; kZ© gv‡b
	x = 5 n‡j x2 = 52 = 25 > 15 Ges x3 = 53 = 125 < 225; kZ© gv‡b
	x = 6 n‡j x2 = 62 = 36 > 15 Ges x3 = 63 = 216 < 225; kZ© gv‡b
	x = 7 n‡j x2 = 72 = 49 > 15 Ges x3 = 73 = 343 > 225; kZ© gv‡b bv
	 A = {4, 5, 6} (Ans.)	
		b = 5.4 = 5.433232
		c = 3.762 = () 3.762342
		1.66808900
		 1
		 b  c = 1.660889
	Avgiv Rvwb, 4 < 8 < 9
			< <  
		ev,	2 < < 3
	myZivs Gi gvb 2 A‡cÿv eo wKš‘ 3 †_‡K †QvU|
	AZGe, c~Y© msL¨v bq|
	 g~j` msL¨v A_ev Ag~j` msL¨v| 
	hw` g~j` msL¨v nq Z‡e 
	awi, = ; †hLv‡b p I q DfqB ¯^vfvweK msL¨v I ci¯úi mn‡gŠwjK Ges q > 1|
	ev, 8 =    [eM© K‡i ]
	ev, 8q =   [Dfqcÿ‡K q Øviv ¸Y K‡i]
	¯úóZ: 8q c~Y© msL¨v wKšÍy  c~Y© msL¨v bq, KviY p I q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q > 1|
	myZivs 8q Ges  mgvb n‡Z cv‡i bv, A_©vr 8q  
	 Gi gvb  AvKv‡ii †Kv‡bv msL¨vB n‡Z cv‡i bv, A_©vr  
	myZivs g~j` msL¨v bq| 
 Ag~j` msL¨v|  (cÖgvwYZ)

cÖkœ-10: wZbwU ev¯Íe msL¨v wbæiƒc:
(i) 2.21 (ii)  (iii) 2x – 1(x  )
K.	†KvbwU g~j` Ges †KvbwU Ag~j` wb‡`©k Ki| 	2
L.	cÖgvY Ki †h, (ii) bs Ag~j` msL¨v|	4
M.	†`LvI †h, (iii) bs Gi eM©‡K 8 Øviv fvM Ki‡j cÖwZ‡ÿ‡Î fvM‡kl 1 n‡e|	4
10 bs cÖ‡kœi mgvavb
	2.21 GKwU g~j` msL¨v KviY 2.21 =  hv GKwU fMœvsk msL¨v|
	c~Y©eM© bq Giƒc msL¨vi eM©g~j Ag~j` msL¨v| ZvB  GKwU Ag~j` msL¨v|
	Avgiv Rvwb, 1 < 3 < 4
	 < < 
	ev, 1 < < 2
	myZivs, Gi gvb 1 A‡cÿv eo Ges 2 A‡cÿv †QvU| 
	AZGe, c~Y©msL¨v bq|
	GLb, g~j` msL¨v A_ev Ag~j` msL¨v|
	hw` g~j` msL¨v nq Z‡e 
	awi, =  ;	†hLv‡b p I q ¯^vfvweK msL¨v I ci¯úi
	mn‡gŠwjK Ges q > 1.
	ev, 3 =     [eM© K‡i]
	ev, 3q =   [Dfq cÿ‡K q Øviv ¸Y K‡i]
	¯úóZ, 3q c~Y© msL¨v wKš‘  c~Y©msL¨v bq, [KviY p I q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q > 1]
	 3q Ges  mgvb n‡Z cv‡i bv, A_©vr 3q  
	 Gi gvb  AvKv‡ii †Kv‡bv msL¨v n‡Z cv‡i bv,
	A_©vr  |
	myZivs, g~j` msL¨v bq|
	 GKwU Ag~j` msL¨v| (cÖgvwYZ)
	m„Rbkxj cÖkœ 1(M) bs `ªóe¨|

cÖkœ-11: n = 2x – 1 †hLv‡b x  .  
K.	8.0 †K mvaviY fMœvsk cÖKvk K‡iv| 	2
L.	†`LvI †h, cÖ`Ë msL¨vi eM©‡K 8 Øviv fvM Ki‡j cÖwZ‡ÿ‡Î fvM‡kl 1 n‡e| 	4
M.	cÖgvY K‡iv †h,  GKwU Ag~~j` msL¨v, †hLv‡b x = 7 	4
11 bs cÖ‡kœi mgvavb
	8.0 =  =  =  (Ans.)
	m„Rbkxj cÖkœ 1(M) bs `ªóe¨|
	x = 7 n‡j, n = 2.7  1 = 13
	  = 
	32 = 9, 2 = 13, 42 = 16
	 , 3 A‡cÿv eo Ges 4 A‡cÿv †QvU|
	AZGe  c~Y©msL¨v bq|
	  g~j` msL¨v A_ev Ag~j` msL¨v| hw`  g~j` msL¨v nq Z‡e
	awi,  =  ; †hLv‡b p I q ci¯úi mn‡gŠwjK ¯^vfvweK msL¨v Ges q > 1.
	ev, 13 =  [eM© K‡i]
	ev, 13q =  [Dfqcÿ‡K q Øviv ¸Y K‡i]
	¯úóZ: 13q c~Y©msL¨v wKš‘ , c~Y©msL¨v bq, KviY p I q ¯^vfvweK msL¨v I Giv ci¯úi mn‡gŠwjK Ges q > 1.
	 13q Ges  mgvb n‡Z cv‡i bv, A_©vr, 13q  
	  Gi gvb  AvKv‡ii †Kv‡bv msL¨v n‡Z cv‡i bv, A_©vr   
	  GKwU Ag~j` msL¨v| (cÖgvwYZ)
cÖkœ-12:  Ges 6 `yBwU ev¯Íe msL¨v| 
K.	msL¨vØ‡qi †KvbwU g~j` I †KvbwU Ag~j` D‡jøL Ki| 	2
L.	msL¨vØ‡qi gv‡S `yBwU g~j` I `yBwU Ag~j` msL¨v wbY©q Ki| 	4
M.	g~j` msL¨vwUi eM©g~j wbY©q Ki Ges eM©g~‡ji Pvi `kwgK ¯’vb ch©šÍ Avmbœ gvb wbY©q Ki| 	4
12 bs cÖ‡kœi mgvavb
	GLv‡b,  GKwU Ag~j` msL¨v|
	KviY,  Amxg, Abve„Z `kwgK msL¨v|
	Ges 6 GKwU g~j` msL¨v|
	KviY 6 c~Y©msL¨v|
	GLv‡b,
	 = 6.0827 ... ... ...
	GLb, 6 I 6.0827 ... ... ... Gi g‡a¨ `ywU g~j` msL¨v wbY©q:
	awi, a = 6.001
	b = 6.005
	GLv‡b, ¯úóZ: 6 < 6.001 < 
	6 < 6.005 < 
	 6.001 Ges 6.005 `ywU g~j` msL¨v| (Ans.)
	6 I 6.0827 ... ... ... Gi g‡a¨ `ywU Ag~j` msL¨v wbY©q:
	awi, x = 6.01010010001 ... ... ...
	y = 6.01030030003 ... ... ...
	GLv‡b, x I y `ywU ev¯Íe msL¨v wKš‘ fMœvsk AvKv‡i A_©vr,  AvKv‡i cÖKvk Kiv hvq bv|
	Avevi,
	6 < x < 
	6 < y < 
	 6.01010010001 ... ... I 6.01030030003 ... ... `ywU Ag~j` msL¨v| (Ans.)
	g~j` msL¨v 6
	6 Gi eM©g~j wbY©q:
	
	6
4
	2.44948 ... ...

	44
	200
176

	484
	2400
1936

	4889
	46400
44001

	48984
	239900
195936

	489888
	4396400
3919104

	
	477296


	 wb‡Y©q eM©g~j = 2.44948 ... ... ... (Ans.)
	 eM©g~‡ji Pvi `kwgK ch©šÍ Avmbœ gvb 2.4495 (Ans.)

cÖkœ-13:  Ges  `ywU Ag~j` msL¨v| 
K.	Ag~j` msL¨v Kv‡K e‡j?	2
L.	cÖgvY Ki †h,  GKwU Ag~j` msL¨v|	4
M.	 Gi gvb Pvi `kwgK ¯’vb ch©šÍ wbY©q Ki| 	4
13 bs cÖ‡kœi mgvavb
	†h msL¨v‡K  AvKv‡i cÖKvk Kiv hvq bv, †hLv‡b p, q c~Y©msL¨v Ges q  0| †m msL¨v‡K Ag~j` msL¨v ejv nq| c~Y©eM© bq Giƒc †h‡Kv‡bv ¯^vfvweK msL¨vi eM©g~j GKwU Ag~j` msL¨v| †hgb :  GKwU Ag~j` msL¨v| 
	m„Rbkxj cÖkœ 2(M) bs `ªóe¨|
	cÖ`Ë ivwk,
		
	= 
	= 
	= 
	= 3 – 2 + 2
	= 5 – 2
	GLb, 6 Gi eM©g~j †ei Kwi| 
	
	2
	6
	2.44948

	
	4
	

	44
	200
176

	484
	2400
1936

	4889
	46400
44001

	48984
	239900
195936

	489888
	4396400
3919104

	
	477296


	 6 Gi eM©g~j 2.44948........
	 wb‡Y©q Pvi `kwgK ¯’vb ch©šÍ Avmbœ gvb 2.4495.
	 = 5 – 2
			= 5 – 2  2.44948
 [ Gi cuvP `kwgK ¯’vb ch©šÍ gvb wb‡q]	
		= 0.10104
	  Gi Pvi `kwgK ¯’vb ch©šÍ gvb 0.1010 (Ans.)


Abykxjbx-1
1. abvZœK msL¨v, FYvZœK msL¨v Ges k~b¨ †K, wK msL¨v ejv nq? 
	K KvíwbK msL¨v 		L RwUj msL¨v 	
M	¯^vfvweK msL¨v 		N ev¯Íe msL¨v 	 
2.   ev¯Íe msL¨v‡K wb‡Pi †KvbwU Øviv cÖKvk Kiv hvq? 
	K 	p			L S 	
M	 R			N me¸‡jv 	 
3.  ev¯Íe msL¨v‡K g~jZ Kq fv‡M fvM Kiv hvq?  
	K 	`yB			L Pvi 	
M	wZb 			N cvuP 	 
4.  k~b¨ A‡cÿv eo †h †Kvb c~Y© msL¨v‡K wK msL¨v e‡j? 
	K 	¯^vfvweK msL¨v 		L ev¯Íe msL¨v 	
M	c~Y© msL¨v 		N g~j` msL¨v 	 
5.  ¯^vfvweK msL¨vi †mU‡K wK Øviv cÖKvk Kiv nq? 
	K 	R 			L N	
M	 Q			N Z	 
6.  fMœvsk bq Ggb FYvZœK msL¨v, FYvZœK msL¨v  Ges k~b¨‡K wK msL¨v ejv nq? 
	K 	RwUj 			L Ag~j` msL¨v 	
M	c~Y© msL¨v 		N g~j` msL¨v 	 
7.  c~Y© msL¨vi †mU‡K wb‡Pi †KvbwU Øviv cÖKvk Kiv nq?
	K 	R			L N 	
M	Z			N meKqwU 	 
8.  c~Y© msL¨vi †mU wb‡Pi †KvbwU? 
	K 	{…..−3, −2, −1, 0,1,2,3…..}		L 	{…..3,2,1,0,1,2,3……}
M	{…−1, −2, −3, 0,3,2,1,……}	
N	 {….3,2,1,0, −1, −2, −3,……}
9.  hw` †Kvb msL¨v‡K `ywU c~Y© msL¨vi fvMdj iæ‡c cÖKvk Kiv hvq Zv‡K wK msL¨v ejv nq? 
	K 	g~j` msL¨v			L Ag~j` msL¨v 	
M	¯^vfvweK msL¨v 		N c~Y© msL¨v 	 
10.  g~j` msL¨vi †mU‡K wb‡Pi †KvbwU Øviv cÖKvk Kiv nq? 
	K 	Z			L R	
M	Q			N P	 

11. wb‡Pi †KvbwU g~j` msL¨v ? 

	K 	4			L 	
M	6			N 10	 
12.  †h msL¨v‡K `ywU c~Y© msL¨vi fvMdj cÖKvk Kiv hvq bv Zv‡K wK e‡j? 
	K 	g~j` msL¨v 			L ¯^vfvweK msL¨v 	
M	RwUj msL¨v 		N Ag~j` msL¨v 	 
13.  wb‡Pi †KvbwU Ag~j` msL¨v ?

	K 				L  	

M				N me¸‡jv 
14. 
 `yB `kwgK ¯’vb ch©šÍ  Gi gvb wb‡Pi †KvbwU? 
	K 	 4.12 (cÖvq)		L 4.12(cÖvq)	
M	- 4.12(cÖvq)		N  4.21 (cÖvq)	 
15. 
`yB `kwgK ¯’vb ch©šÍ - 1 Gi gvb wb‡Pi †KvbwU n‡e?
	K 	0.14 ev 2.41		L 0.41 ev – 2.14	
M	0.14 ev -2.41		N 0.41	 
16. 
wZb `kwgK ¯’vb ch©šÍ  Gi gvb wb‡Pi †KvbwU?
	K 	0.319(cÖvq)			L 0.381(cÖvq)	
M	 0.318(cÖvq)		N 2.318(cÖvq)	 
17. 
 Gi gvb Pvi `kwgK ¯’vb ch©šÍ †KvbwU? 
	K 	5.5452			L 5.5451	
M	5.5450		N 5.5251	 
18.  †Kv‡bv Amxg `kwgK fMœvsk †cŠbt¸wbK bv n‡j Zv GKwUÑ
	K 	g~j` msL¨v 			L Ag~j` msL¨v 	
M	K I L			N ‡KvbwUB bq	 
19.  †Kv‡bv we‡Rvo ¯^vfvweK msL¨vi eM© †_‡K 1 we‡qvM Ki‡j we‡qvMdj wb‡Pi †KvbwU Øviv wefvR¨ n‡e? 
	K 5				L 8	
M 6				N 9	 
20.  we‡Rvo msL¨v eM© wK msL¨v n‡e? 
	K  ‡Rvo msL¨v 			L ‡gŠwjK msL¨v 
M	¯^vfvweK msL¨v		N we‡Rvo msL¨v 	 
21.  ¯^vfvweK msL¨vi eM wK msL¨v n‡e? 
	K we‡Rvo msL¨v 			L ‡Rvo msL¨v	
M ¯^vfvweK msL¨v 		N me KqwU	

22. Avmbœ gvb wbY©q Ki‡Z †Kvb wPýwU e¨envi Kiv nq?
	K 	=			L ≈	
M	≅			N ≡	 
23. ¯^vfvweK msL¨vi ÿz`ªZg m`m¨ †KvbwU? 
	K 	1			L 0 	
M	Amxg			N me¸‡jv 	 
24.  ¯^vfvweK msL¨vi e„nËg m`m¨ †KvbwU? 
	K 	0			L Amxg	
M	1			N ‡KvbwUB bq 	 
25.  wb‡Pi †KvbwU g~j` msL¨v bq? 

	K 	5			L 	

M	0			N	 
26.  c~Y©msL¨vi  †mU †Kvb cÖwµqvq Ave× bq? 
	K  †hvM 			L  we‡qvM 	
M	¸Y 			N  fvM 	 
27. ev¯Íe msL¨vi eM© me©`v Kx msL¨v? 
	K abvZœK 			L  FYvZœK  	
M 1				N 0	 
28.  †Kv‡bv msL¨v‡K `yBwU c~Y©msL¨vi AbycvZiæ‡c cÖKvk Kiv nq?
	K 	¯^vfvweK msL¨v 		L  Ag~j` msL¨v  	
M	g~j` msL¨v 		N  †gŠwjK msL¨v 	 
29. ev¯Íe msL¨vi cig gvb me mgq?
	K 	FbvZœK msL¨v			L  abvZœK msL¨v 	
M	 c~Y© msL¨v 		N me¸‡jv 	 
30.  cyY©eM© bq Giæc †h †Kvb abvZœK msL¨vi eM©g~j †Kvb ai‡bi msL¨v? 
	K 	Ag~j` 			L g~j`  	
M	c~Y© 			N ¯^vfvweK 	 
31. wb‡Pi †KvbwU weï× †cŠbtcywbK fMœvsk?

	K 	0.4			L 	


M				N  
32. mKj Ave„Ë `kwgKÑ| 
	K 	Agyj` 			L g~j` 	
M	c~Y©msL¨v 			N c~Y©eM©msL¨v 	 
33. 
 Gi m`„k Ave„Ë `kwgK wb‡Pi †KvbwU?  


	K 			L 	


M  			N 	 
34. 
 Gi mgvb fMœvsg wb‡Pi †KvbwU? 


	K 			L 	


M 			N 	 
35. 
 Gi g~j`xq fMœvsk KZ? 


	K 			L 	


M 			N 	 
36. 
 †cŠbtcywbK `kwg‡Ki g~j`xq fMœvsk KZ?


	K 			L 	


M 			N 	 
37. 
 Gi g~j`xq fMœvsk KZ? 


&K 			L 	


M 			N 	 
38. 

	i.  = 1.732051

	ii. = 1.414214

	iii. = 2.64575
cÖ`Ë Z‡_¨I Av‡jv‡K wb‡Pi †KvbwU mwVK? 
	K i,ii			L ii,iii 	
M 	i,iii			N i, ii, iii	 
39. 


 ,  I  Gi 
	i. Abve„Ë As‡ki A¼ msL¨v n‡e 2
	ii. Ave„Ë As‡ki A¼ msL¨v n‡e 6
	iii. `kwgK¸‡jvi †hvMdj Ave„Ë `kwgK| 
cÖ`Ë Z‡_¨I Av‡jv‡K wb‡Pi †KvbwU mwVK? 
	K 	i,ii			L ii,iii 	
M	i,iii			N i, ii, iii	
40.  


	i.  Gi g~j`xq fMœvsk = 


	ii.  Gi g~j`xq fMœvsk = 


	iii.  Gi g~j`xq fMœvsk = 
cÖ`Ë Z‡_¨I Av‡jv‡K wb‡Pi †KvbwU mwVK? 
	K 	i,ii			L ii,iii 	
M	i,iii			N i, ii, iii	
41.   Agyj` msL¨vi Aci bvgÑ
	K  Amxg Abve„Ë			L  Amxg Ave„Ë 	
M	 mmxg Abve„Ë		N Abve„Ë 	 
42. a, b, c ev¯Íe msL¨v a < b Ges n‡j wb‡Pi †KvbwU mwVK? 
	K  a + c > b + c 		L  a + c ≮  b + c   	
M	 a + c < b + c 		N  ac = bc 	 
43.  1.1 Ges  1. 11  Gi gv‡Si msL¨v †KvbwU? 
	K  1.1101			L  1.002 	
M	 1.12			N  1.1001 	 
44.  FYvZœK msL¨v Kq cÖKvi? 
	K 1				L  2	
M 3				N  4	 
45. `yBwU µwgK msL¨vi e‡M©i AšÍi 23 n‡j, msL¨vØq KZ? 
	K  11, 12 			L  10, 11  	
M  12, 13	 		N  9, 10	 
46. 
  †K mvgvb¨ fMœvs‡k cÖKvk Ki‡j wb‡Pi †KvbwU nq? 


	K 			L 	


M 			N	 
47. 
 Gi Ave„Ë `kwgK fMœvsk †KvbwU? 
	K 	 06363			L  0.6	
M	  0.63			N 0.21 	 
48.  wb‡Pi †KvbwU Agyj` msL¨v ?


	K 			L 	


M 			N	

 
49. 
 AcÖK…Z fMœvsk n‡jÑ
	K  p + q < 0			L  p-q < 0 	
M	 p > q			N  p + 1 = q 	 
50. 
 p I  q  c~Y©msL¨v Ges  q ≠ 0 n‡j,  AvKv‡ii msL¨v‡K Kx e‡j? 
	K  g~j` msL¨v			L  Agyj` msL¨v 	
M	 c~Y©msL¨v 		N  ¯^vfvweK msL¨v 	 
51. 

 I  Gi ûYd‡ji Avmbœ gvb wZb `kwgK ¯’vb ch©šÍ wb‡Pi ‡KvbwU n‡e ?
	K  116.813			L  116.811 	
M	 116.810		N  116.812 	 
52.  †KvbwU Agyj` msL¨v? 


K 				L 	
M	 1.5			N  0.9


DËigvjv:

	1-N
	2-M
	3-L
	4-K
	5-L
	6-M
	7-M
	8-K
	9-K
	10-M

	11-L
	12-N
	13-N
	14-L
	15-N
	16-M
	17-L
	18-L
	19-L
	20-N

	21-M
	22-L
	23-K
	24-L
	25-N
	26-N
	27-K
	28-M
	29-L
	30-L

	31-
	32-L
	33-K
	34-L
	35-L
	36-K
	37-K
	38-N
	39-N
	40-K

	41-K
	42-M
	43-N
	44-M
	45-K
	46-M
	47-M
	48-N
	49-M
	50-K

	51-N
	52-L
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