beg Aa¨vq
m~PKxq I jMvwi`gxq dvskb

¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 9.1

1.  Gi gvb KZ?
	K 3	 3	M 3	N 3
	e¨vL¨v : 	=   = 
			=  = 3  = 3
2.  Gi mij gvb †KvbwU?
	K x15	L x	 x	N 1
3. al = b, bm = c, cn = a n‡j, lmn Gi gvb KZ?
	K abc	L 	 l	N l
4. ax = b, by = c Ges cz = a n‡j, xyz = KZ?
	K 1	L 0	 1	N 2
5. hw` x, y, z  0, px = qy = rz nq Z‡e, wb‡Pi †KvbwU mwVK?
	 q = r	L r = q	M q = r	N p = q
6. a > 0, m  Z, n  N Ges n > 1 n‡j-
	i.  = 	ii.  = 
	iii.  = 
	wb‡Pi †KvbwU mwVK?
	 i	L ii	M iii	N i, ii I iii
7. k~‡b¨i m~PK k~b¨ n‡j Zvi gvb KZ?
	K 0	L 1	M Amxg	 AmsÁvwqZ
8. a  1 n‡j ax = am n‡e, hw` Ges †Kej hw` wb‡Pi †KvbwU?
	K a = x	L a = m	 x = m	N x = ± m
	wb‡Pi Z‡_¨i Av‡jv‡K 9 I 10 bs cÖ‡kœi DËi `vI :
	 +  +  ......... GKwU Amxg aviv|
9. wb‡Pi †Kvb k‡Z© avivwUi AmxgZK mgwó _vK‡e?
	K |r| <  1	 |r| < 1	M |r| > 1	N |r| >  1
10. z-Gi †Kvb gv‡bi Rb¨ avivwUi AmxgZK mgwó wbY©q Kiv hvq?
	K z <  2 Ges z < 0	L z <  2 Ges z > 0
	 z <  2 Ges z > 0	N z >  2 Ges z < 0

11. mKj g~j` I Ag~j` msL¨vi †mU †KvbwU? 	(mnR)
	K [image: ]	 [image: ]	M ℤ	N Q
12. ¯^vfvweK msL¨vi †mU wb‡`©k K‡i †KvbwU? 	(mnR)
	K N	L R	M Q	N Z
	e¨vL¨v : mKj ¯^vfvweK msL¨vi †mU N| mKj ev¯Íe msL¨vi †mU R| mKj gyj` msL¨vi †mU, Q| 
13. ()7 m~PKxq ivwki wfwË KZ? 	(mnR)
	K 7	L 	 3	N 
14. a  0 Ges n abvZ¥K c~Y© msL¨v n‡j an Kx wb‡`©k K‡i? 	(ga¨g)
	K a †K n evi †hvM	L a †K n evi we‡qvM
	 a †K n evi ¸Y	N a †K n evi fvM
15.   Gi  †ÿ‡ÎÑ	
	i.  wfwË 	ii. gvb 
	iii. m~PK 4
	wb‡Pi †KvbwU mwVK?	(mnR)
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
16. ev¯Íe msL¨vi †ÿ‡ÎÑ	
	i. [image: ] mKj c~Y© msL¨vi †mU

[bookmark: _MON_1454164075][bookmark: _MON_1454166075]	ii.  mKj g~j` msL¨vi †mU
	iii. [image: ] mKj ev¯Íe msLvi †mU
	wb‡Pi †KvbwU mwVK?		(mnR)
	K i I ii	L i I iii	 ii I iii	N ii I iii
17. †mU cÖKv‡ki ixwZ AbyhvqxÑ
	i. Z n‡jv c~Y© msL¨vi †mU	
	ii. R n‡jv ev¯Íe msL¨vi †mU
	iii. Q n‡jv g~j` msL¨vi †mU
	wb‡Pi †KvbwU mwVK?	(ga¨g) 
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
18. am cÖZxKwU‡Z a †K Kx ejv nq?	(mnR)
	 wfwË	L m~PK	M kw³	N AbycvZ
19. mKj ¯^vfvweK msL¨v ev abvZ¥K c~Y© msL¨vi †mU wb‡Pi †KvbwU?	(mnR)
	K R	L Z	M Q	 N
20. a[image: ] n‡j, a1 = KZ?		(mnR)
	 a	L 0	M 	N a1
21. a[image: ] Ges n[image: ] n‡j, an + 1 = KZ?	(mnR)
	K an + a	L an  a	 an.a	N 
22. a[image: ] Ges m, nIN n‡j, am.an = KZ?	(mnR)
	 am + n	L a-(m + n)	M amn	N 
23. †KvbwU m~P‡Ki †gŠwjK m~Î?		(mnR)
	K a1 = a	 am + n = am.an	
	M ao = 1	N (ab)n = an.an
24. hw` a, bN Ges nN nq Z‡e (a. b)n = KZ?	(mnR)
	 an.bn	L an.	M an + bn	N an  bn
25. aR Ges m, nN n‡j, (am)n = KZ?	(mnR)
	 amn	L amn	M am + an	N 
26. nN, n > 1 Ges aR n‡j, x †K a Gi nZg g~j ejv n‡e hw`Ñ	(mnR)
	K ax = n nq	L nn = 1 nq	
	 xn = n nq	N an = 1 nq
27. 2 Ges  2 DfqB 16 Gi KZZg g~j? 	(mnR)
	K 32 Zg g~j	L 16 Zg g~j	M 4 Zg g~j	 4 Zg g~j
28. 27 Gi Nbg~j wb‡Pi †KvbwU?	(mnR)
	K 9	L 3	  3	N 9
29. 0 Gi nZg g~j KZ?		(mnR)
	K n	 0	M  	N 1
30. cÖ‡Z¨K abvZ¥K ev¯Íe msL¨v a Gi GKwU Abb¨ abvZ¥K n Zg g~j i‡q‡Q| G‡K wb‡Pi †Kvb cÖZxKwU Øviv cÖKvk Kiv nq?	(mnR)
	 	L 	M 	N an
31. a FYvZ¥K ev¯Íe msL¨v Ges n we‡Rvo ¯^vfvweK msL¨v n‡j, a Gi GKwU Abb¨ FYvZ¥K nZg g~j i‡q‡Q| G‡K Kx cÖZxK Øviv cÖKvk Kiv nq?	(mnR)
	K 	L 	M 	 
32. a, b > o n‡jÑ		
	i. ax = 1 Ges x  0 n‡j a = 1
	ii. ax = ay Ges a  1 n‡j x = y
	iii. ax = bx Ges x  0 n‡j x = a
	wb‡Pi †KvbwU mwVK?	(KwVb)
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
33. ax = by = cz n‡jÑ
	i. a = b
	ii. b = c
	iii. c = b
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
34. i. am †K a Gi m NvZ ev kw³ e‡j
	ii. am †K a NvZ m cov nq
	iii. n GKwU ev¯Íe msL¨v
	wb‡Pi †KvbwU mwVK? 	(mnR)
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
35. i. mKj ev¯Íe msL¨vi †mU [image: ]
	ii. mKj g~j` msL¨vi †mU Q
	iii. mKj c~Y© msL¨vi †mU Z
	wb‡Pi †KvbwU mwVK? 	(mnR)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
36. a  R Ges a  0  n‡j Ñ 
	i. a−n. an = 1
	ii. a0 = 0 
	iii. a−n = 
	wb‡Pi †KvbwU mwVK? 	(mnR)
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
ax = by = cz Ges b2 = ac nq| 
Dc‡ii Z‡_¨i Av‡jv‡K 37Ñ39 bs cÖ‡kœi DËi `vI :
37. a = KZ? 	(ga¨g)
	K a = y	L a = by	M a = b	 a = b
38. c = KZ? 	(ga¨g)
	 c = b	L c = b	M c = b	N c = byz
39. b2 = ac n‡j b2 = wb‡Pi †KvbwU? 	(KwVb)
	K b2 = b	L b2 = b	 b2 = b 	N b2 = b 
40. [bookmark: _GoBack]a > o n‡j, wb‡Pi †Kvb m¤úK©wU mwVK †hLv‡b a[image: ] ?	(ga¨g)
	K  > 0	L  < 0	  > 0	N   0
41. a < o Ges n[image: ], n>1, n we‡Rvo n‡j,  KZ ?	(ga¨g)
	  	L 	M  	N 
42. a > o Ges a  1 n‡j, ax = ay n‡e hw` I †Kej hw`Ñ	(ga¨g)
	K n  y nq	 x = y nq	M n > y nq	N xy = o nq
43. a > o, b > o Ges x  o n‡j, ax = bx n‡e hw` I †Kej hw`Ñ	(ga¨g)
	 a = b nq	L ab = o nq	M a  b < 0 nq	N a  b nq
44. wb‡Pi †KvbwU mwVK?		(ga¨g)
	K 	 	M 	N 
45. hw` a > 0 Ges  nq †hLv‡b m, pZ Ges n, qN, n > 1, q > 1 Z‡e wb‡Pi †KvbwU mwVK?	(KwVb)
	K 	 	
	M 	N 
46. wb‡Pi †KvbwU mwVK?		(KwVb)
	 5 = 11.665	L  =  2
	M 5 = 12.089	N  =  3
47. a > o n‡j, mKj x R Gi Rb¨ wb‡Pi †KvbwU mwVK?	(mnR)
	K ax < o	 ax > o	M ax  o	N ax = o
48. hw` x < y nq Zvn‡j a > 1 Gi Rb¨ wb‡Pi †KvbwU mwVK?	(ga¨g)
	 ax < ay	L ax > ay	M ax = ay	N axy = ay
49. hw` x < y nq, Zvn‡j o < a < 1 Gi Rb¨ wb‡Pi †KvbwU mZ¨?	(KwVb)
	 ax > ay	L ax < ay	M ax  ay	N ax  ay
50. hw` a = b = c Ges abc = 1 nq Zvn‡j x + y + z = KZ?	(KwVb)
	K 3	L 2	M 1	 0
51. a > 0 n‡j †KvbwU mwVK?		(mnR)
	  > 0	L  < 0	M   0	N   0
52. 3 Zg g~j‡K Kx ejv nq?	(mnR)
	K eM©	L eM©g~j	 Nbg~j	N wØNvZ
53. mKj a [image: ] Gi Rb¨	
	i. a1 = 0
	ii. a1 = a

[bookmark: _MON_1432278269][bookmark: _MON_1485422660][bookmark: _MON_1498213470]	iii. an = [n[image: ], n>1]
	wb‡Pi †KvbwU mwVK?	(mnR)
	K i I ii	L i I iii	 ii I iii	N i, ii I iii
54. i. a Gi ciggvb |a|	
	ii. a < 0 n‡j, |a| = a
	iii. a < 0 n‡j, |a| = a
	wb‡Pi †KvbwU mwVK?	 (ga¨g) 
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
a = b = c = k Ges abc = 1
Dc‡ii Z‡_¨i Av‡jv‡K 55Ñ 57bs cÖ‡kœi DËi `vI :
55. wb‡Pi †KvbwU mwVK?		(mnR)
	 a = b	L c = k	M a = b	N abc = k
56. abc wb‡Pi †KvbwUi mgvb?		(ga¨g)
	K ab = c2	L k + 3	 kx + y + z	N k
57. x + y + z = KZ?		(mnR)
	K 1	 0	M k2 + 1	N 
a < 0 Ges n [image: ], n > 1
Dc‡ii Z‡_¨i Av‡jv‡K 58 I 59bs cÖ‡kœi DËi `vI|
58. n we‡Rvo msL¨v n‡j g~jwU †Kgb n‡e? 	(mnR)
	K abvZ¥K	 FYvZ¥K	M eM©g~j	N g~j`
59.  n †Rvo msL¨v n‡j a Gi n Zg g~j KqwU? 	(ga¨g)
	 1	L 16	M 26	N 
60. hw` ab = ba nq Zvn‡j  Gi gvb KZ?	(KwVb)
	 	L 	M 	N 1
61. ax = p, ay = q Ges a2 = (pyqx)z n‡j xyz Gi gvb KZ?	(ga¨g)
	K 0	L 	 1	N 2
62.  = KZ?		(mnR)
	 	L 	M 	N 
63. hw` ax = by = cz Ges b2 = ac nq Z‡e wb‡Pi †KvbwU  Gi gvb?		(KwVb)
	K 	 	M 	N 
64.  = KZ?		(mnR)
	K a9b5	L a8b3	 a3b5	N a5b3
	e¨vL¨v : 	= {(a3b5)3}
			= {(a3)3 (b5)3}
			= (a9b15) 
			= a. b
			= a3b5
65. hw` (16)x = (64)y n‡j  = KZ?	(KwVb)
	K 	L 	 	N 0
66.  (16) = (64) n‡j  = KZ? 	(KwVb)
	 	L 	M 	N 0
67.  = a Ges a = 3b n‡j b = KZ?	(mnR)
	K 1	 	M 4	N 9
68. ()5 m~PKxq ivwki wbavb ev wfwË KZ?	(ga¨g)
	K 5	L 	M 	 3
69. {1  (1  x3)1}1 = KZ?		(KwVb)
	K  + 1	 1  	M 	N 
70. -8 Gi Nbg~j KZ?		(ga¨g)
	 2	L 1	M 2	N 4
71.  = KZ? †hLv‡b, m, p[image: ] Ges n[image: ]	(mnR)
	 a	L a	M a	N a
72.  Gi mijgvb KZ?	(ga¨g)
	K a12	L a4	 a	N 1
	e¨vL¨v :  = = 
		=  = = =  = a
73. a < o Ges n[image: ], n >1 Ges we‡Rvo n‡j a = KZ?	(ga¨g)
	 |a|	L 	M |a|	N 
74. 92m = 3x + 1 n‡j x = KZ?	(ga¨g)
	K 	 	M 3	N  
75.  Gi gvb wb‡Pi †KvbwU		(mnR)
	K 	L 	 	N 1
76. Gi gvb wb‡Pi †KvbwU?	(ga¨g)
	K am	L amn	M 0	 1
77.   Gi gvb wb‡Pi †KvbwU?	(mnR)
	K 9	L 3	 3	N 9
78. hw` ab = ba  nq Zvn‡j  Gi gvb wb‡Pi †KvbwU? 	(KwVb)
	K 	L 	M 	 
79. ab = ba  n‡q Z‡e  KZ? 	
	 a	L b	M a	N a
80.   Gi gvb KZ? 
	K 	L 	 − 	N − 
81. x=  (x )x n‡j, x Gi gvb KZ? 
	K 	L 	 	N 
	e¨vL¨v : xx  =  (x )x
		ev, (xx) = x= x
		ev, (xx) = (xx) 
		ev,  = 
		∴ x = 
82.   Gi gvb †KvbwU? 
	K a + b	 a − b	M 	N (a−b) 
	e¨vL¨v :  
		=  
		= − 
		= a − b
83. (a2b3)5 Gi gvb wb‡Pi †KvbwU?
	 a10.b15	L a25b125	M (ab)30	N a3b2
	e¨vL¨v : a, b  R GwU nN n‡j (a, b)n = an.bn
		 (a2b3)5 =  (a2)5. (b3)5
		= a2  5.b3  5
		= a10.b15
84.   = KZ?
	K 	L 	M a −b	 
	e¨vL¨v :  
		= 
85. i.  ; †hLv‡b a > o, n[image: ]
	ii.  ; †hLv‡b a, b[image: ], b> 0 Ges n[image: ]
	iii.  ; †hLv‡b a[image: ] Ges n[image: ]
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
86. i. 2 Zg g~j‡K eM©g~j e‡j	
	ii. 27 Gi Nbg~j 3
	iii. 0 Gi n Zg g~j 0
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
87. i.  = a hLb a > 0		
	ii.  = a hLb a < 0
	iii.  =  2
	wb‡Pi †KvbwU mwVK?	 (ga¨g)
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
88. i. hw` ax = 1 nq, †hLv‡b a > 0 Ges a  1 Zvn‡j x = 0
	ii. hw` ax = 1 nq, †hLv‡b a > 0 x  0, Zvn‡j a = 1
	iii. hw` ax = ay nq, †hLv‡b a > 0 Ges a  1, Zvn‡j x = y 
	wb‡Pi †KvbwU mwVK?	
	K i I ii		L i I iii
	M ii I iii		 i, ii I iii
4x  3.2x + 2 + 25 = 0 GKwU m~PKxq mgxKiY Ges 2x = y
Dc‡ii Z‡_¨i Av‡jv‡K 89 Ñ 91 bs cÖ‡kœi DËi `vI :
89. y2  12y = KZ?		(KwVb)
	 32		L 36
	M 48		N  52
90. y-Gi gvb KZ?		(ga¨g)
	K 3, 2	L 1, 4	 4, 8	N 2, 0
91. x = KZ? 	(ga¨g)
	 2, 3	L 1, 9	M 3, 4	N 2,  
x = (x )x
Dc‡ii Z‡_¨i Av‡jv‡K 92 I 93bs cÖ‡kœi DËi `vI :
92.  Gi gvb KZ?		(ga¨g)
	K 	 	M 	N 
93. x Gi gvb wb‡Pi †KvbwU?		(KwVb)
	K − 	L 	 	N 



94. hw` ()x + 5 = ()2x + 5 Gi gvb KZ?	
	K 25	 5	M 	N 
95. y  = (y)y nq n‡e y Gi gvb wb‡Pi †KvbwU? 
	K 	L 	M 	 
96. Gi gvb †KvbwU?
	K		 
	M 		N 
97. x = (xx  n‡j, x Gi gvb KZ? 	
	K 4	L 	M 	 
98. 3mx 1 = 3amx  2 ; a > 0, a  3 I m  0 n‡j, x Gi gvb KZ?
	K 		 
	M 2m		N 2m
99. (2  x)  2 n‡j x Gi gvb KZ?
	K 6		  6	
	M 0		N  7
100. cÖ‡Z¨K abvZ¥K ev¯Íe msL¨v a  Gi GKwU Abb¨ abvZ¥K x Zg g~j i‡q‡Q| G‡K wb‡Pi †Kvb cÖZxK Øviv cÖKvk Kiv hvq?
	 		L 
	M 		N ax
101. a R  Gi x  N n‡j a x + 1 = KZ?
	K ax + a		L ax  a	
	 ax. a		N 
102.  Gi mij gvb KZ? 
	K a12		L a
	 		N 1
103. 
[bookmark: _MON_1166044464][bookmark: _MON_1166044593]a  , a  0 n‡j, 
	i.  a = 1	
	ii. an = a
	iii. (am)n = amn
	wb‡Pi †KvbwU mwVK?
	K i I ii		L ii I iii
	 i I iii		N i, ii I iii
104. am   an = am + n n‡j, wb‡Pi †Kvb k‡Z© GwU mwVK?
	i.  a  R. a = 0
	ii. m, n  N, m > n
	iii. a  R, m, n  N
	wb‡Pi †KvbwU mwVK?
	K i I ii		 ii I iii
	M i I iii		N i, ii I iii
hw` xn = a nq Z‡e 
Dc‡ii Z‡_¨i Av‡jv‡K 105 I 106 bs cÖ‡kœi DËi `vI :
105. n = 5 nq n‡j, wb‡Pi †KvbwU mwVK? 
	K x = a5		L x = 
	 x = 		N = a
106. DÏxcKwU wb‡Pi †Kvb k‡Z© mwVK n‡e? 
	K a  R, n R	 a  R, n  N
	M n  N, n  1	N a  R, n < 1

¸iæZ¡c~Y© enywbe©vPwb cÖ‡kœvËi 9.2


1. log16 = KZ?
	K 2	L 4	M 8	 9
2. M = 1 + logp qr n‡j, pM = KZ?
	K p + qr	L 1 + qr	 pqr	N qr
3. ax = y n‡j, wb‡Pi †KvbwU mwVK?
	K loga x = y	L log y = x	 loga y = x	N x log a = y
4. log5  Gi gvb KZ?
	K 5	L 5	M 2	 2
5. hw` a, b, p > 0 Ges a  1, b  1 nq Z‡e-
	i. log = log  log	ii. logb  = 
	iii. loga  logb   log = 
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
6. loga loga loga (aa)a Gi gvb KZ?
	K 0	 1	M a	N 1
7. log42 + log6 = KZ?
	K 	 1	M 	N  2
8. p = logab + logcc nq Z‡e 1 + p = KZ?
	K 1	L 1 + bc
	 loga abc	N abc loga1
9. hw` ax = b nq, hLb a > 0, n  N; ZLb
	i. logab = x	ii. logaab = b
	iii. loga b = log5b loga5
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
10. 400 Gi
	i. gvb (2)4 Gi mgvb	ii. jM 4 n‡j wfwË 2
	iii. 2 wfwËK jM 4
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii

11. abvZ¥K msL¨vi N Gi mvaviY jMvwi`g‡K KqwU As‡ki mgwó w`‡q cÖKvk Kiv hvq?  	(mnR)
	K GKwU	 `yBwU	M wZbwU	N PviwU
12. a > 0 Ges a 1 hw` ax = y nq Z‡e x †K ejv nq y Gi a wfwËKÑ		(mnR)
	 jMvwi`g	L m~PK	M NvZ	N AskK
13. a > 0 Ges a1 Ges y > 0 n‡j y Gi Abb¨ a wfwËK jMvwi`g‡K wb‡Pi †KvbwU Øviv cÖKvk Kiv nq?	(mnR)
	K loga	L logya	 logay	N logey
14. logay = x hw` I †Kej hw`Ñ	(mnR)
	 ax = y nq	L ao = x nq	M ay = x nq	N a = y nq
15. log5 Gi gvb KZ?		(ga¨g)
	K 0	L 1	 2	N 3
16. log64256 Gi gvb KZ?		(KwVb)
	 	L 	M 	N 
17. log101000 Gi gvb KZ?	(ga¨g)
	K 2	 3	M 4	N 1.001
18. ¯^vfvweK jMvwi`g logey †K wb‡Pi †Kvb cÖZxK Øviv cÖKvk Kiv nq?		(mnR)
	 ln y	L y ln y	M ly 	N log y
19. cÖ‡Z¨K abvZ¥K msL¨vi jMvwi`‡gi KqwU Ask _v‡K?	(mnR)
	 `yBwU	L wZbwU	M PviwU	N cuvPwU
20. log3   = Gi gvb †KvbwU?		(KwVb)
	K −1	L −2	M −3	 −4
	e¨vL¨v : log3   	= log3    = log33−4 = − 4log33 = 41 = −4
21. b = anti log3 x wK wb‡`©k K‡i? 	(ga¨g)
	 b msL¨vwU‡K wfwË a‡i a Gi mv‡c‡ÿ x Gi cÖwZjM
	L a msL¨vwU‡K wfwË a‡i x Gi mv‡c‡ÿ b Gi cÖwZjM
	M x msL¨vwU‡K wfwË a‡i b Gi mv‡c‡ÿ a Gi cÖwZjM
	N x msL¨vwU‡K wfwË a‡i a Gi mv‡c‡ÿ b Gi cÖwZjM
22. a > 0, a  1 n‡j, ax = b Gi  †ÿ‡Î x  †K Kx ejv nq? 	(ga¨g)
	 b Gi a wfwËK jMvwi`g 	L a Gi b wfwËK jMvwi`g
	M a Gi n wfwËK jMvwi`g	N b Gi e wfwËK jMvwi`g
	e¨vL¨v : ax = b  †hLv‡b a > 0 Ges a  1 nq, Z‡e x †K ejv nq b Gi a wfwËK jMvwi`g ax = bev x = logab
23. logab = x n‡j wb‡Pi †KvbwU mZ¨?	(mnR)
	 ax = b	L a = b	M xa = b	N x = b
24. log16256 Gi gvb †KvbwU?		(KwVb)
	K 1	 2	M 3	N 4
	e¨vL¨v : log16256 = log16162 = 2log1616 = 21 = 2
25. 4x = 16 n‡j x Gi gvb KZ?		(mnR)
	K 1	 2	M 4	N 8
26. a, m, n, x PjK n‡j	
	i.  = am  n n‡e, hw` m < n nq
	ii. x ( R, a ( 0 n‡j, a(n =  eq \f(1,an)
	iii. logx = 1  n‡j, x = 4
	wb‡Pi †KvbwU mwVK?	(mnR)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
27. i. e wfwËK jMvwi`g n‡jv ¯^vfvweK jMvwi`g
	ii. e¨envwiK MwY‡Z mvaviYZ e wfwËK jMvwi`g e¨eüZ nq
	iii. weªMwmqvb jMvwi`g 10 wfwËK jMvwi`g
	wb‡Pi †KvbwU mwVK?		(mnR)
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
wb‡Pi Z‡_¨i Av‡jv‡K 28Ñ31 bs cÖ‡kœi DËi `vI :
 = k
28. logax Gi gvb KZ?		(ga¨g)
	 k(xy  zx)	L k(zx  xy)
	M k(yz  zx)	N k(xy  yz)
29. logax + logby + logcz = KZ?	(ga¨g)
	 0	L xyz	M 1	N logaabc
30. ax.by.cz = KZ?		(ga¨g)
	K 0	L 2	 1	N k
31. x = a, y = b Ges z = c n‡j logax + logby + logcz = KZ?	(mnR)
	K 1	 0	M 1	N AmsÁvwqZ
32. hw` a 1 nq, Z‡e a1 = a Zvn‡j, logaa = KZ?	(mnR)
	 1	L 0	M 3	N 
33. logab  logba = 1 n‡j, logap = KZ?	(KwVb)
	 	L logp(ab)	M logbp	N loga
34. logap  logpq  logqr  logrb = KZ?	(KwVb)
	K loga	L logb	 logab	N logba
35. †hLv‡b 10x = y Ges y > 0 n‡j, y Gi mvaviY jMvwi`g wb‡Pi †KvbwU?		(mnR)
	K x = log	L x = log10x
	M x = logky		 x = log10y
36. mvaviY jMvwi`g log10y †K mPivPi wfwË 10 Dn¨ †i‡L wb‡Pi †KvbwU cÖKvk Kiv nq?	(mnR)
	K log 	L log 	M log x	 log y
37. hw` log a = n nq Z‡e a †K n Gi Kx ejv nq?	(mnR)
	K jM ZvwjKv	L cÖwZjM	M Anti log	 L + M
38. logk + logk + logk Gi gvb KZ?	(ga¨g)
	K 1	 0	M 1	N 2
39. loga loga loga  Gi gvb KZ?	(KwVb)
	K a	 b	M 1	N aab
40. logx = 3  n‡j x Gi gvb †KvbwU?	(KwVb)
	K 2	L 8	M 16	 32
	e¨vL¨v : logx  = 3  = 
		ev, x = ()= = 25 = 32
41. i. log28 = 3	
	ii. log381 = 4
	iii. log416 = 2
	wb‡Pi †KvbwU mwVK? 	(mnR)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
42. hw` a > 0 Ges a  1 nq, Z‡eÑ
	i. loga1 = 0
	ii. logaa = 1
	iii. loga1 = 1
	wb‡Pi †KvbwU mwVK? 	(mnR)
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
43. i. log25 + log27 + log23 = log235
	ii. log564 = 6log52
	iii. log764 = log74
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	K i I ii	 ii I iii	M i I iii	N i, ii I iii
44. a > 0, a  1 n‡jÑ	
	i. logaMr = rlogaM
	ii. logaMN = logaM + logaN
	iii. logaM = logbM  logaN
	wb‡Pi †KvbwU mwVK? 	(mnR)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
wb‡Pi Z‡_¨i Av‡jv‡K 45 Ñ 47 bs cÖ‡kœi DËi `vI :
GKwU dvskb (x) =  Øviv msÁvwqZ Ges x[image: ]
45. (0) = KZ?		(mnR)
	K 0	L 1	 AmsÁvwqZ	N 
46. (x) Gi †Wv‡gb KZ?		(ga¨g)
	K [image: ]	L 	M [image: ] = {1}	 [image: ]  {0}
47. (x) Gi †iÄ KZ?		(KwVb)
	K {1}	L {1}	 {1, 1}	N 
wb‡Pi Z‡_¨i Av‡jv‡K 48 Ñ 50 bs cÖ‡kœi DËi `vI :
logaabc = x,logbabc = y, logcabc = z
48.  = KZ?		(ga¨g)
	K 0	L 1	M 	 
49. hw` xyz = 1 nq, Z‡e xy + yz + zx = KZ?	(KwVb)
	K 0	 1	M logaabc	N abc
50.  = KZ?		(ga¨g)
	K 1 + logabc	L logabc	M 0	 logaa2bc
51. loga loga loga  Gi gvb KZ?	(KwVb)
	K a	 b	M 1	N aab
52. log2 400 = x n‡j x Gi gvb KZ?	(KwVb)
	K 1	L 1	M 2	 4
53. logarithm kãwU G‡m‡Q †Kvb kã †_‡K? 	(mnR)
	K j¨vwUb	L cZ©ywMR	 wMÖK	N divwm 
54. log264 = KZ?		(ga¨g)
	K 2	 6	M 8	N 64
55. log864 = KZ?		(ga¨g)
	 2	L 4	M 8	N 16
56. loga(M  N) = KZ?		(mnR)
	 logaM + logaN	L logMa + logaN
	M loga	N logaM  logaN
57. y = 2x GB dvsk‡bi †iÄ KZ?	(ga¨g)
	 (0, )	L (, )	
	M (, 0)	N R
58. y = 2x †iLvwUÑ		(ga¨g)
	K g~jwe›`yMvgx	 (0, 1) we›`yMvgx
	M (0, 2) we›`yMvgx	N (0, 3) we›`yMvgx
59. wb‡Pi †KvbwU jMvwi`wgK dvskb?	(mnR)
	K y = 2x	L y = x2 + 3x + 2
	 y = ln 	N y = 22x
60. y = 3x Gi †Wv‡gb KZ?		(ga¨g)
	K (, 0)	L (0, )	
	M [0, )	 (, )
61. y = 3x Gi wecixZ dvsk‡bi †Wv‡gb KZ?
	K (, )	 (0, )	M (0, ]	N (0, 1]
62. (x) =  GKwUÑ		(mnR)
	 dvskb	L m~PK dvskb
	M jMvwi`wgK dvskb	N wecixZ dvskb
63. (x) =  Gi †Wv‡gb KZ?		 (ga¨g)
	K [image: ]	L [image: ]  204	 [image: ]  {0}	N (, 0]
64. (x) =  Gi †iÄ KZ?		(ga¨g)
	K [image: ]	L [image: ]  {0}	M {1, 1}	 {1, 1}
65. y = ln  dvskbwUi †iÄ KZ?	(KwVb)
	K [image: ]  {a}	L [image: ]	 [image: ]  {a}	N [image: ]
66. (x) = e; 2 < x < 0 GB dvsk‡bi †Wv‡gb KZ?	(ga¨g)
	K (1, 0)	L (1, 0]	 (2, 0)	N (2, 0)
67. y = ax, a > 1 Z‡e Gi †Wv‡gb KZ?	(ga¨g)
	K (, ]	L (, 0]	M (0, )	 (, )
68. logxx = KZ? 	(ga¨g)
	K 	L 	M 	 
69. x = 10 n‡j, x = KZ?	(ga¨g)
	 32	L 23	M 	N 
70. ciggvb dvskb (x) = |x| Gi †Wv‡gb KZ?	(mnR)
	 [image: ]	L 	M {0}	N (0, )
71. ciggvb dvskb (x) = |x| Gi †iÄ KZ? 	(ga¨g)
	K (, )	L (0, )	M (, 0) 	 [0, )
72. y = ln  dvskbwU‡Z x5 n‡j, y Gi gvb KZ?	(mnR)
	K 0	 	M 1	N 10
73. wb‡Pi †KvbwU  x- †K b Gi a wfwËK jMvwi`g ejv nq?
	K b = log ax	L b = log xb	
	 x = log ab	N b = log ba
74. y = 3x Gi †iÄ KZ?
	K (, 0)	 (0, ()	M (0, (()	N (((, ()
75. y = 3x Gi wecixZ dvsk‡bi †iÄ KZ?
	K (0 )	L (, 0)	 (, )	N (1. 1)
76. y = 1n  dvskbwUi †Wv‡gb KZ?
	K (1, 1)	L (, )	 (a  a)	N (a, a)
77. f(x) = x + |x| hLb 2  x  2 Gi †Wv‡gb KZ?	
	 (2, 2)	L (0, 2)	M (0 2)	N (0. 3)
78. f(x) = x + |x| hLb  2  x  2 Gi †iÄ KZ?
	K (2, 2)	L (0, 2)	M (0, 3)	 (0, 4)
79. a > 0 nIqvq mKj x[image: ] Gi Rb¨ ax > 0 Ges y  0 n‡jÑ
	i. y Gi a wfwËK †Kv‡bv jMvwi`g †bB
	ii. y Gi a wfwËK jMvwi`g Av‡Q
	iii. a Gi y wfwËK jMvwi`g †bB
	wb‡Pi †KvbwU mwVK?	(mnR)
	 i	L ii	M i I iii	N i I iii
80. logay = x hw` I †Kej hw` ax = y nqÑ	
	i. loga(ax) = x
	ii. alogay = y
	iii. alogay = xy
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
81. x > 0, y > 0 Ges a  1 n‡j, x = y n‡e hw`Ñ
	i. logax > 0
	ii. logax = logay
	iii. logay > 0
	wb‡Pi †KvbwU mwVK? 	(KwVb)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
82. P = logabc n‡j 1  p = KZ?
	i. 1  logabc
	ii. logaa  logabc
	iii. loga
	wb‡Pi †KvbwU mwVK? 	(mnR)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
83. i. logaPQ = logaP + logaQ	
	ii. logaPQ = logaP.logaQ
	iii. loga = logaP + loga
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	K i I ii	L ii I iii	 i I iii	N i, ii I iii
84. i. log512 = 2log52	
	ii. log53 log35 = 1
	iii. x = y
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
85. y = (x) = ex; 2 < e < 3	
	i. G‡ÿ‡Î x   n‡j, y  0 +  nq
	ii. GwU (0, 1) we›`yMvgx
	iii. x   n‡j, y   nq
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
86. a, b > 0 Ges a  b n‡jÑ	
	i. (ap)qr = a n‡j, pqr = 1
	ii. (axy)(axy)z2 = a2 n‡j, xyz = 1
	iii. logk + logk + logk = 0
	wb‡Pi †KvbwU mwVK? 	(KwVb)
	K i I ii	L ii I iii	 i I iii	N i, ii I iii
87. (x) = 2x n‡jÑ		
	i. (x) Gi †Wv‡gb = (, )
	ii. (x) Gi †iÄ = (0, )
	iii. 1(x) = log2x
	wb‡Pi †KvbwU mwVK?	 (mnR)
	K i I ii	L ii I iii	M i I iii	 i, ii I iii
wb‡Pi Z‡_¨i Av‡jv‡K 88 I 89 bs cÖ‡kœi DËi `vI :
y = x2; x > 0
88. dvskbwUi †Wv‡gb KZ? 		(ga¨g)

	K [image: ]	 (0, )	M [image: ]  {0}	N 
89. dvskbwUi †iÄ KZ?		(ga¨g)
	 (0, )	L [image: ]  {0}	M [image: ]  {2}	N (, 9[
(x) = x + |x| hLb 2  x < 2
Dc‡ii eY©bv n‡Z 90 Ñ 92 bs cÖ‡kœi DËi `vI :
90. dvskbwU GKwUÑ		(mnR
	K jMvwi`wgK dvskb	 ciggvb dvskb
	M m~PK dvskb	N wecixZ dvskb
91. cÖ`Ë dvsk‡bi †Wv‡gb KZ?	(ga¨g)
	K (2, 2)	L [2, 2]	M (2, 2]	 [2, 2)
92. cÖ`Ë dvsk‡bi †iÄ KZ?		(ga¨g)
	K (0,4)	L (0, 4]	M {0, 4}	 (0, 4)
	
Dc‡ii ivwk n‡Z 93 Ñ 95 bs cÖ‡kœi DËi `vI :
93. axbycz = KZ?		(ga¨g)
	K 0	L xyz	 1	N 
94. ay2 + yz + z2.az2 + zx + x2.ax2 + xy + y2 = KZ?	(KwVb)
	K 0	 1	M logka	N 
95. ay + z.bz + x.cx + y = KZ?		(KwVb)
	K 0	L z  x	M y2  z2	 1




96. y = 1n (x  2) n‡j wb‡Pi †KvbwU mwVK?
	K (x  2)c = y	 ey = x  2
	M ex  2 = y	N ey = x  2
97. log 0 Gi gvb KZ?
	K 0	 bvB	M 	N 1
98. F(x) = 2x G x   n‡j y = F(x) Gi gv‡bi †ÿ‡Î †KvbwU mwVK?
	 y  	L y  0	M y = 0	N y  
99. y = 1  3x wecixZ dvskb †KvbwU?
	K log3 (1  y)	 log3 
	M 1  3x	N 3x  1
100. hw` a > 1 Ges 0 < x < 1 nq Z‡eÑ
	 logax < 0	L logax > 0
	M loga x = 0	N loga a = 0
101. f(x) =  dvsk‡bi †iÄ KZ?
	 {1, 1}	L {0, 1}	M {0, 1}	N {0, 0}
102. f(x) =  Ges x ev¯Íe msL¨v n‡j, f(0) = KZ?
	K 0	L 1	 AmsÁvwqZ	N 1
103.  = 2 n‡j Gi wØNvZ mgxKiY wb‡Pi †KvbwU?
	K x2 + 3x + 1 = 0	L x2  3x + 1 = 0
	M x2 + 3x  1 = 0	 x2  3x  1 = 0
104. log10 (999 + x) = 3 n‡j, x Gi gvb KZ?
	K 0	 1	M 2	N 3
105. a > 0, a  1 n‡jÑ
	i. logaMr = rlogaM
	ii. loga(MN) = logaM + logaN
	iii. loga 
	wb‡Pi †KvbwU mwVK?
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
106. f(x) = 2x
	i. f(x) Gi †Wv‡gb ( , )
	ii. f (x) Gi †iÄ (0, )
	iii. f1(x) = lgo2x
	wb‡Pi †KvbwU mwVK?
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
107. f(x) = 3x
	i. GKwU m~PK dvskb
	ii. GKwU GK-GK dvskb
	iii. Gi wecixZ dvskb log3x
	wb‡Pi †KvbwU mwVK?
	K i	L ii
	M i I ii	 i, ii I iii
wb‡Pi Z‡_¨i Av‡jv‡K 108  111 bs cÖ‡kœi DËi `vI :
(x) = 3x2 GKwU m~PKxq dvskb, †hLv‡b x  R
108. 1(3) = KZ?
	K 0	 1	M 3	N 9
109. Dc‡iv³ dvskbwUi †Wv‡gb KZ?
	 [0, ]	L [, 0]	M N	N R
110. dvskbwUi wecixZ dvsk‡bi †Wv‡gb KZ?
	 [0, ]	L [0, ]	M [, ]	N d
111. dvskbwUi †iÄ nq?
	K [, 0]	L [, ]	M R	 R+

112. wb‡Pi mgxKiY¸‡jv jÿ Ki :
	i. 16x = 4x+2
	ii. 2x = 8
	iii.  = 
	wb‡Pi †KvbwU mwVK?	(ga¨g)
	 i I ii	L ii I iii	M i I iii	N i, ii I iii
113. i. 3x2 = 34 n‡j x = ± 2
	ii. 22 = 9 n‡j, y = ± 3
	iii. 2.3y = 18 n‡j, y = 2
	wb‡Pi †KvbwU mwVK?		(ga¨g)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
114. i. am.an = am+n
	ii.  = amn
	iii. (am)n = amn †hLv‡b a  0
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
115. i. a  0 n‡j a = 1
	ii. a1 = 	iii. an = 
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	 i I ii	L i I iii	M ii I iii	N i, ii I iii
116. i.  logaa = 1, a > 0, a  1
	ii.  = 
	iii. loga1 = 0, a > 0, a  1
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	K i I ii	 i I iii	M ii I iii	N i, ii I iii
117. a > 0, a  1 n‡j
	i. logaMr = r logaM	ii. logaMN = logaM + logaN
	iii. logaM = 
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
118. i. x  0, a > 0, b > 0 Ges ax = bx n‡j a = b
	ii. am = an Ges a  0 n‡j m = n
	iiilogba  logab = 1
	wb‡Pi †KvbwU mwVK? 	(ga¨g)
	K i I ii	L i I iii	M ii I iii	 i, ii I iii
119. i.   = a n‡j pqr = 0
	ii.  {(axy) (axy)}z = a2 n‡j xyz = 1
	iii.  + logk  + logk  = 0
	wb‡Pi †KvbwU mwVK? 	(KwVb)
	K i I ii	L i I iii	 ii I iii	N i, ii I iii
wb‡Pi Z_¨ †_‡K 120 I 121 bs cÖ‡kœi DËi `vI: 
a3x b5x = a5+x b3x
120.  = KZ? 	(ga¨g)
	K a 	 a2 	M  	N 
121. logka Gi gvb wb‡Pi †KvbwU 	(KwVb)
	K logk 		L logk
	M x logk  	 x logk 
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