beg Aa¨vq
m~PKxq I jMvwi`gxq dvskb
¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 9.1


cÖkœ-1  ax = by = cz, †hLv‡b a  b  c.
	[image: ]
	K.	hw` p =  nq, Z‡e p Gi gvb wbY©q Ki|	2
L.	hw` ab = c2 nq, Z‡e cÖgvY Ki †h, 	4
M.	abc = 1 n‡j, cÖgvY Ki †h,  = 	4


  1bs cª‡kœi mgvavb  
K.	kZ©g‡Z,  = 
	ev,  = 
	ev,  = 
	ev,  =  p
	ev,  = 
	ev,  = 
	ev,  = 
	 p =  (Ans.)
L.	†h‡nZz ax = cz
	ev, a =  
	Avevi, by = cz
		ev, b = 
	GLb, c2 = ab = . 
		ev, c2 = .
		ev, 2 = 
		ev, z  = 2
	  +  =  (cÖgvwYZ)
M.	†`Iqv Av‡Q, ax = by = cz
	awi ax = by = cz = k
	 ax = k 	ev, a = 
	    ax = k 	ev, b = 
	    cz = k 	ev, c = 
	GLb, abc = 1
	ev, , ,  = k
	ev,  = k
	ev,  +  +  = 0
	ev, = 0
	ev,  +  +    = 0
	  +  +  =  (cÖgvwYZ)

[bookmark: _GoBack]






cÖkœ-2  a  R  Ges m, n  N n‡j, (am)n = amn 
	[image: ]
	K.	n = 1 Gi Rb¨ evK¨wUi mZ¨Zv hvPvB Ki| 	2
L.	MvwYwZK Av‡ivn c×wZ‡Z †`LvI †h, (am)n = amn	4
M.	a  0 Ges m  N  I n  Z n‡j, †`LvI †h, (am)n  = amn 	4


  2bs cª‡kœi mgvavb  
K.	m  N †K wbw`©ó K‡i Ges n  †K PjK a‡i †Lvjv evK¨ (am)n = amn ........... (i)  we‡ePbv Kwi| 
	(i) G n = 1 ewm‡q †`Lv hvq, 
	evgcÿ = (am)l = am
	Wvbcÿ = am . 1 = am
	 n = 1 Gi Rb¨ (i)  mZ¨| 
L.	n = 1 Gi Rb¨ (i) mZ¨| [ÔKÕ n‡Z cvB]
	awi, n = k  Gi Rb¨ (i) mZ¨
	A_©vr (am)k = amk........................(ii)
	GLb, (am)k +1 = (am)k . (am)	[ an+ 1 = an. a] 
			= amk.am 	[(ii) bs n‡Z]
			= amk+ m = am(k +1)
	 n = k + 1  Gi Rb¨I (i) mZ¨| 
	myZivs MvwYwZK Av‡ivn c×wZ Abymv‡i mKj n  N Gi Rb¨ (i) mZ¨| (†`Lv‡bv n‡jv)
M.	ÔLÕ †_‡K cvB, (am)n = amn ................ (i)
	GLv‡b, a  0 Ges m  N I n Z
	cÖ_‡g g‡b Kwi, n > 0  G‡ÿ‡Î L †_‡K (i) Gi mZ¨Zv ¯^xKvi K‡i †bIqv n‡q‡Q| 
	GLb g‡b Kwi, n = 0 G‡ÿ‡Î (am)n = (am) = a= 1 Ges amn = a0 = 1
	 (i) bs mZ¨| 
	Avevi g‡b Kwi, n < 0 Ges n =  k †hLv‡b k N
	G‡ÿ‡Î (am)n  =  (am)k = = = a mk = am(k) = amn
	 a  0 Ges m  N  I n  Z Gi Rb¨ (am)n = amn (†`Lv‡bv n‡jv)
cÖkœ-3  a  0  Ges m, n  Z Gi Rb¨ am. an = am + n  
	[image: ]
	K.	n = 1 Gi Rb¨ evK¨wUi mZ¨Zv hvPvB Ki| 	2
L.	MvwYwZK Av‡ivn c×wZ‡Z †`LvI †h, m, nN  Gi Rb¨ evK¨wU mZ¨|	4
M.	(i) m > 0  Ges n < 0 (ii) m < 0 Ges n < 0 Gi Rb¨ evK¨wUi mZ¨Zv hvPvB Ki|	4


  3bs cª‡kœi mgvavb  
K.	n =1 n‡j, 
	evgcÿ  = am.an = am.al = am.a = am +1
	Wvbcÿ = am + n = am + 1
	myZivs n = 1 Gi Rb¨ evK¨wU mZ¨| 
L.	ÔK' n‡Z m = n = 1 Gi Rb¨ evK¨wU mZ¨|
	myZivs m = n = k Gi Rb¨ mZ¨ n‡e
	 ak.ak = ak + k
			= a 2k  ............. (i) 
		m = n = k + 1 Gi Rb¨ evK¨wU mZ¨ n‡e hw` I †Kej hw`
	ak + 1. ak + 1 = ak + 1 + k + 1
			= a2k + 2
			= a2(k+1) ......................(ii)
	(i) I (ii) n‡Z †`Lv hvq k Gi Rb¨ evK¨wU mZ¨ n‡j k + 1  Gi Rb¨ evK¨wU mZ¨| 
	myZivs m, n  N Gi Rb¨ evK¨wU mZ¨|
	  n = 1 Gi Rb¨  (i)  mZ¨ 
	GLb awi, n = k Gi Rb¨ (i) mZ¨| 
	A_©vr am. ak = am + k ......... (ii) 
	Zvn‡j, am.ak + 1 = am(ak . a) [ m~Î 1]
	= (am. ak) a [¸‡Yi mn‡hvRb]
	= am + k.a [Av‡ivn Kíbv]
	= am+ k + 1   [1bs m~Î]
	A_©vr n = k + 1,  Gi Rb¨ (i) mZ¨|
	myZivs MvwYwZK Av‡ivn c×wZ Abyhvqx mKj n N Gi Rb¨ (i) mZ¨|
	  †h‡Kv‡bv m, n  N  Gi Rb¨ am. an = am+n  
(†`Lv‡bv n‡jv)
M.	(i) m > 0  Ges n < 0 
	awi, n = k  †hLv‡b k  N
	Ges m  N
	am. an = am.ak 	 [cÖwZ¯’vcb]
			= am. [  a n = ]
			= = amk
	 wKš‘,  = a  (k  m)  = am k  [ an = ]
	 mKj †ÿ‡ÎB am. an = am  k = am + ( k) 
				 = am + n  [gvb ewm‡q] 
(mZ¨Zv hvPvB Kiv n‡jv) 
	ii) m < 0  Ges n < 0 
	awi, m =  p, n =  q †hLv‡b  p, q  N 
	am. an = a p. a q 
			=             [ a n = ]
			=       [ am   an = am + n]
			= a (p + q) = a  p  q = a  p + ( q)
			 = a m + n  [ gvb ewm‡q ] (mZ¨Zv hvPvB Kiv n‡jv)
cÖkœ-4  KwZcq m~PK mgwš^Z ivwk ay 1 p, by 1  q, cy 1  r  Ges ay 1 p  = by1q = cy 1  r = x|
	[image: ]
	K.	a, b  I c  Gi gvb x, y Gi gva¨‡g cÖKvk Ki|	2
L.	aq  r  b r  p  c p  q Gi gvb wbY©q Ki|	4
M.	†`LvI †h,    
	  = aq  r   b r  p   cp  q	4


  4bs cª‡kœi mgvavb  
K.	 †`Iqv Av‡Q, ay1  p  = by 1  q = cy1 r = x
	 ay 1 p  = x
	ev, a = 
	 a = xyp 1
	Avevi, by1  q = x
	ev, b =  = xyq 1
	Ges cy1  r = x
	ev, c =  = xyr 1
	 a = xyp 1,  b = xyq1, c = xyr 1
L.	ÔKÕ †_‡K cvB, a = xyp  1, b = xyq  1 Ges c = xyr  1
	 aq  r.br  p.cp  q = (xyp  1)q  r.(xyq1)r  p.(xyr  1)p  q
			= xq  ry(p  1)(q  r).xr  py(q  1) (r  p).xp  qy(r 1)(p  q)
			= xq  r + r  p + p  q.y pq  pr  q + r + qr  pq  r + p + pr  qr  p + q
			= x0.y0
			= 1  1 = 1 (Ans.)
M.	ÔLÕ n‡Z cvB, Wvbcÿ = aqr  br  p  cp  q = 1 
	evgcÿ = a2 + ab + b2  b2 + bc + c2  c2 + ca + a2
			= p(ab) (a2 + ab + b2)  p(bc) (b2 + bc + c2)  p(c  a) (c2 + ca + a2)
			= pa3  b3  pb3  c3  pc3  a3
			= pa3  b3 + b3 c3 + c3  a3
			= p0 = 1 = Wvbcÿ
	 a2 + ab + b2  b2 + bc + c2  c2 + ca + a2
			= aqr  br  p  cp  q     (†`Lv‡bv n‡jv)
cÖkœ-5  , [1  1 {1  (1  x3)1}]1 `yBwU ivwk|
	[image: ]
	K.	cÖ_g ivwki mij gvb KZ?	2
L.	†`LvI †h, 1g ivwk  2q ivwk = ax3 	4
M.	1 ivwk  2q ivwk  [x  {x1 + (a1  x)1}1] Gi gvb wbY©q Ki|	4


  5bs cª‡kœi mgvavb  
K.	 =  = 
			=  =  = 
			=  = (a12) = a
 	wb‡Y©q mij gvb a  
L.	ÔKÕ †_‡K cvB,  = a 
	Zvn‡j evgcÿ = 1g ivwk  2q ivwk
		=   [1  1 {1  (1  x3)1}1]1
			= a  [1  1 {1  (1  x3)1}1]1
			= a  
			= a  
			= a  
			= a  
			= a  = a  
			= a  = ax3 = Wvbcÿ
	 1g ivwg  2q ivwk = ax3 (†`Lv‡bv n‡jv)
M.	GLv‡b, 1g ivwk  2q ivwk  [x  {x1 + (a1  x)1}1]		
			= ax3    [ÔLÕ †_‡K]
			= ax3  
			= ax3  
			= ax3  
			= ax3  
			= ax3  [x {x  ax2}]
			= ax3  [x  x + ax2]
			= ax3  ax2
			=  = x (Ans.)








cÖkœ-6  ,  Ges  wZbwU m~PKxq ivwk|
	[image: ]
	K.	Z…Zxq ivwkwUi mij Ki|	2
L.	ivwk wZbwUi †hvMdj wbY©q Ki|	4
M.	†`LvI †h,  (a + b + c) = 0 n‡j ivwk wZbwUi †hvMdj 1.	4


  6bs cª‡kœi mgvavb  
K.	 =  =  =  (Ans.)
L.	ivwk wZbwUi †hvMdj
	=  +  + 
	=  +  + 
	=  +  + 
	= +  +  (Ans.)
M.	†h‡nZz, a + b + c = 0
		ev, b + c = − a
	ivwk wZbwUi †hvMdj 
	=  +  + 
	=  +  + 
	=  +  + 
	= +  + 
	=  +  + 
 [∵ a + b + c = 0, ∵  a + b = − c]
	=  +  + 
	=  +  + 
	= 
	= 1
	 a + b + c = 0 n‡j cÖ`Ë ivwk wZbwUi †hvMdj 1.  (†`Lv‡bv n‡jv)
cÖkœ-7  a, b  N Ges an, n N n‡j MvwYwZK Av‡ivn c×wZ‡Z †`LvI †h,
	[image: ]
	K.	(am)n = amn	2
L.	(a.b)n = anbn	4
M.	 †hLv‡b, a > 0	4


  7bs cª‡kœi mgvavb  
K.	GLv‡b, (am)n = amn
	cÖ_g avc : (i) bs G n = 1 ewm‡q cvB, 
	evgcÿ = (am)1 = am
	Wvbcÿ = am.1 = am
	 n = 1 Gi Rb¨ (i) bs evK¨wU mZ¨| 
	wØZxq avc : awi, n = k Gi Rb¨ (i)bs evK¨wU mZ¨| 
	am)k = amk
	GLb, (am)k + 1 = (am)k am
	           am(k +1)	= amk + m = am(k + 1)
	 n = k + 1 Gi Rb¨ (i) bs evK¨wU mZ¨|
	MvwYwZK Av‡ivn c×wZ Abymv‡i mKj n[image: ] Gi Rb¨ (am)n = amn  (†`Lv‡bv n‡jv)
L.	GLv‡b, (a.b)n = an.bn .................. (i)
	cÖ_g avc : n = 1 n‡j (i) ev‡K¨i evgcÿ = (a.b)1 = a.b
		Wvbcÿ = a1.b1 = a.b
	 n = 1 Gi Rb¨ (i) evK¨wU mZ¨|
	wØZxq avc : awi, n = k Gi Rb¨ (i) evK¨wU mZ¨| 
	A_©vr, (a.b)k = ak.bk .................... (ii)
	GLb, (a.b)k + 1 = (a.b)k.(a.b)1
			= ak.bk.a1.b1
			= ak + 1.bk + 1
	 n = k + 1 Gi Rb¨ (i) evK¨wU mZ¨| 
	 MvwYwZK Av‡ivn wewa Abymv‡i mKj n[image: ] Gi Rb¨ (a.b)n = an.bn (†`Lv‡bv n‡jv)
M.	GLv‡b,  ............ (i)
	cÖ_g avc : n = 1 Gi Rb¨ (i) Gi evgcÿ = 
			Wvbcÿ = 
	 n = 1 Gi Rb¨ (i) evK¨wU mZ¨| 
	wØZxq avc : awi, n = k Gi Rb¨ (i) evK¨wU mZ¨| 
	A_©vr, 
	GLb, n = k + 1 n‡j, 
			=  =  = 
		 
	 n = k + 1 Gi Rb¨ (i) evK¨wU mZ¨| 
	 MvwYwZK Av‡ivn c×wZ Abymv‡i mKj n[image: ] Gi Rb¨ myZivs    (†`Lv‡bv n‡jv)
cÖkœ-8  
	[image: ]
	K.	cÖ`Ë ivwki cÖ_g As‡ki mijxKiY Ki|	2
L.	cÖ`Ë ivwki mij gvb †ei Ki|	4
M.	†`LvI †h, cÖ`Ë ivwki mij gvb      Gi mij gv‡bi mgvb|	4


  8bs cª‡kœi mgvavb  
K.	cÖ`Ë ivwki cÖ_g Ask = 
		= 
		= 
		=  (Ans.)
L.	ÔK' n‡Z cvB, 
	cÖ`Ë ivwki cÖ_g As‡ki mij gvb = 
	Abyiƒcfv‡e wØZxq As‡ki mij gvb = 
	Ges Z…Zxq As‡ki mij gvb = 
	cÖ`Ë ivwk, 
	 +   + 
	=  +  + 
	=  = 1  (Ans.)
M.	ÔLÕ n‡Z cvB cÖ`Ë ivwki mij gvb 1.
	 GLb,      
		= b + c  c + a  a + b
		= xb2c2  xc2a2  xa2b2
		= xb2c2 + c2a2 + a2b2
		= x0 = 1 hv cÖ`Ë ivwki mij gv‡bi mgvb|(†`Lv‡bv n‡jv)
cÖkœ-9  ax = by = cz; †hLv‡b a  b  c.
	[image: ]
	K.	b = z Ges c = y n‡j †`LvI †h, 	2
L.	a, b Ges c ci¯úi wZbwU abvZ¥K ALÊ msL¨v n‡j cÖgvY Ki †h, 	4
M.	abc = 1 n‡j †`LvI †h,  Ges
	  +  +  = 	4


  9bs cª‡kœi mgvavb  
K.	b = z Ges c = y n‡j
	cÖ`Ë kZ©g‡Z, zy = yz .............. (i)
	Zvn‡j,  =  =  =  = 
	  = y (†`Lv‡bv n‡jv)
L.	†`Iqv Av‡Q,  ax = by = cz
	g‡b Kwi, ax = by = cz = k
	Zvn‡j,	a = k ...................... (i)
		b = k ...................... (ii)
		c = k ...................... (iii)
	GLb †h‡nZz a, b Ges c wZbwU abvZ¥K ALÊ msL¨v 
	 b2 = ac
	ev, =. 
	ev, = 
	ev,
	    (cÖgvwYZ)
M.	cÖ`Ë kZ©, abc = 1 
	 	ev,.. = 1
		 ev, = k0
		  = 0 (cÖgvwYZ)
	Avevi,   = 0
		ev, 
		ev,      [Nb K‡i]
		ev, 
		ev, 
		ev, 
		   (†`Lv‡bv n‡jv)
cÖkœ-10  x + y + z = 0 Ges a2 = bc.
	[image: ]
	K.	a  0 Ges x + y + z = 0 n‡j †`LvI †h,  = 	2
L.	†`LvI †h, ax3 + by3 + cz3 = 3axyz	4
M.	a = 2 + 2 Ges xyz = 1 n‡j †`LvI †h, 6 = 	4


  10bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, x + y + z = 0 ........ (i)
		Ges x + y + z = 0   ........... (ii)
	(ii) bs mgxKiY †_‡K cvB, x =  (y + z)
	(i) bs mgxKi‡Y x Gi gvb ewm‡q cvB, 
	 (y + z) + y + z = 0
	ev,  y  z + y + z = 0
	ev, y  y = z  z
 	ev, y(  ) = z(  )
	  =   (†`Lv‡bv n‡jv)
L.	†`Iqv Av‡Q, 
	x + y + z = 0
	ev, (x + y) = z .................... (i)
 	ev, (x + y)3 = (z)3       [Nb K‡i]
 	ev, x3a + y3b + 3xy  (x + y) = z3c
 	ev, x3a + y3b + z3c + 3xy (z) = 0 [(i) †_‡K]
	ev, x3a + y3b + z3c + 3xyz () = 0
	ev, ax3 + by3 + cz3  3xyz = 0
	ev, ax3 + by3 + cz3  3xyz
  	 ax3 + by3 + cz3 = 3axyz   (†`Lv‡bv n‡jv)
 M.	†`Iqv Av‡Q, 
	a = 2 + 2   ................ (i)
	ev, a3 = (2 + 2)3      [Nb K‡i]
	ev, a3 = (2)3 + (2)3 + 3.2.2 (2 + 2)
	ev, a3 = 2 + 21 + 3.20.a    [(i) †_‡K]
	ev, a3 = 2 +  + 3a
	ev, 2a3 = 4 + 1 + 6a
	ev, 2a3 = 5 + 6a
	ev, 6a = 2a3  5
	 a = 
	ÔLÕ bs †_‡K cvB, 
	ax3 + by3 + cz3 = 3axyz
	ev, ax3 + by3 + cz3 = 3a.1     [  xyz = 1]
	ev, by3 + cz3 = 3a  ax3
	ev, by3 + cz3 = a (3  x3)
	ev, by3 + cz3 =  (3  x3)   
	 6(by3 + cz3) = (2a3  5)(3  x3)   (†`Lv‡bv n‡jv)
cÖkœ-11  a > 0 Ges a  0, x = (a + b) + (a  b) Ges a2 = b3
	[image: ]
	K.	†`LvI †h, a0 = 1	2
L.	hw` a2  b2 = c3 nq, Z‡e †`LvI †h, x3  3cx  2a = 0	4
M.	cÖgvY Ki †h,  +  = 	4


  11bs cª‡kœi mgvavb  
K.	a0 = a11
		= a1.a1  [m~P‡Ki †gŠwjK m~Î am +  n = am.an]
		= a.=  = 1
	 a0 =1 (†`Lv‡bv n‡jv)
L.	†`Iqv Av‡Q,
	x = (a + b) + (a  b)  ............... (i)
	ev, x3 = {(a + b) + (a  b)}3      [Nb K‡i]
	ev, x3 = (a + b) + (a  b) + 3(a + b)(a  b){(a + b) + (a  b)}
	ev, x3 = 2a + 3(a2  b2).x    [(i) †_‡K]
	ev, x3 = 2a + 3x(c3)      [ a2  b2 = c3]
	ev, x3 = 2a + 3x.c
	 x3  3cx  2a = 0   (†`Lv‡bv n‡jv)
M.	evgcÿ = =  + 
		=  + 
		=  +    [ a2 = b3]
		=  +  = a + b
		= a +  =  = Wvbcÿ
	 evgcÿ = Wvbcÿ  (cÖgvwYZ)
cÖkœ-12  GKwU m~PKxq ivwk we‡ePbv Ki,
 ; a, b > 0
	[image: ]
	K.	ivwkwUi mv‡_ b †hvM K‡i mijxKiY Ki|	2
L.	ÔKÕ †_‡K cÖvß mijgvbwUi eM© mgvb 2 + 3 + 3 n‡j †`LvI †h, 3a3 + 9a  8 = 0	4
M.	ÔKÕ †_‡K cÖvß mijgvbwU 1 + 3 + 3 Gi mgvb n‡j †`LvI †h, a3  3a2  6a  4 = 0	4


  12bs cª‡kœi mgvavb  
K.	cÖ`Ë ivwkwUi mv‡_ b †hvM Ki‡j `uvovq, 
	(a  b) (a + a.b + b) + b
	= (a  b) {(a)2 + a.b + (b)2} + b
	= (a)3  (b)3 + b
	= a  b + b
	= a (Ans.)
L.	ÔKÕ †_‡K cÖvß gvb a
	a2 = 2 + 3 + 3
	ev, a2 = 2 + 2  2.3.3
 	ev, a2 = 2
 	ev, a = 3  3    [eM©g~j K‡i]
 	ev, a3 = 3    [Nb K‡i]
 	ev, a3 = 3  3  3.3.3 
 	ev, a3 = 3    3.a   [  a = 3  3]
 	ev, 3a3 = 9  1  9a
 	 3a3 + 9a  8 = 0  (†`Lv‡bv n‡jv)
M.	ÔKÕ †_‡K cÖvß gvb a
	 a = 1 + 3 + 3
	ev, (a  1)3 = 3 [cÿvšÍi Kivi ci Nb K‡i]
	ev, a313a2 + 3a = 3 + 3 + 3.3.3.
	ev, a3  3a2 + 3a  1 = 32 + 31 + 3.31.(a  1)  	[ a  1 = 3 + 3]
	ev, a3  3a2 + 3a  1 = 9 + 3 + 9a  9
	 a3  3a2  6a  4 = 0   (†`Lv‡bv n‡jv)
cÖkœ-13  = Ges  =1, `yBwU mgxKiY  
	[image: ]
	K.	1g mgxKiYwU‡K am = an  AvKv‡ii cÖKvk Ki|	2
L.	2q mgxKiYwU mgvavb Ki|	4
M.	mgxKiYØ‡qi †Kv‡bv mvaviY g~j Av‡Q wKbv Zv wba©viY Ki|	4


  13bs cª‡kœi mgvavb  
K.	= 
	ev, 4x + 7 = 2x + 7 
	ev, 4=4 
	 am = an AvKv‡i †`Lv‡bv n‡jv|
L.	 =1
	ev,  = 1 	[2x2 + 5x = y a‡i]
	ev, = 1 + 
	ev, ()2 = (1 + )2 	[eM© K‡i]
	ev, y  2 = 1 + 2.1 + y 9
	ev, y 2 y + 9 1 = 2
	ev, 6 = 2
	ev, = 3
	ev, ()2 = 9
	ev, y 9 = 9
	 y = 18
	ev, 2x2 + 5x = 18 	[y Gi gvb ewm‡q]
	ev, 2x2 + 5x 18 = 0
	ev, 2x2 + 9x  4x  18 = 0
	ev, x(2x + 9) 2(2x + 9) = 0
	ev, (2x + 9) (x 2) = 0
	ev, 2x =  9 	A_ev x  2 = 0
	ev, x =  	ev, x = 2
	wb‡Y©q mgvavb x = 2 , 
M. 	ÔKÕ n‡Z cvB, 4= 4
		ev, = 
		ev, 44x + 77 = 30x + 105
		ev, 44x  30x = 105  77
		ev, 14x = 28
		 x = 
		= 2
	wb‡Y©q mgvavb x = 2
	 mgxKiYØ‡qi g‡a¨ GKwU mvaviY g~j Av‡Q Ges Zv n‡”Q x = 2


cÖkœ-14 
	[image: ]
	K.	hw` ax = b, by = c Ges cz = 1 nq, Z‡e xyz = KZ?	2
L.	hw` xx = yb = zc Ges xyz = 1 nq, Z‡e ab+bc+ca = KZ?	4
M.	hw` 9x = (27)y nq, Zvn‡j  Gi gvb KZ? 	4


  14bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, ax = b ........................(1)
		by = b ........................(2)
		cz = 1 .........................(3)
	(i) n‡Z cvB, ax = b
		ev, (ax)y = (b)y
		ev, (ax)y = (b)y
		ev, axy = c [(2) n‡Z]
		ev, axy = cz
		ev, axyz = a
		 xyz = 0
L.	†`Iqv Av‡Q, xa = yb = zc	Ges xyz = 1
	awi, xa = bb = zc = k
	 xa = k
	x = k ...............(1)
	yb = k
	ev, y = k ...............(2)
	zc = k
	ev, z = k ...............(3)
	(1)  (2)  (3) n‡Z cvB
	xyz = k. k. k
	ev, 1 = k +  + 
	ev, k = k
	ev,   0 =  
	 ab + bc + ca = 0
M.	†`Iqv Av‡Q, 9x = (27)y
		ev, (32)x = (33)y
		ev, 32x = 33y
		ev, 2x = 3y
		  = 
cÖkœ-15  GKwU m~PKxq ivwk we‡ePbv Kwi, 
	[image: ]
	K.	ivwkwU‡K mijxKiY Ki|	2
L.	cÖ`Ë ivwkwU 2 + 2 n‡j Z‡e †`LvI †h, 2x3  6x = 58.	4
M.	cÖ`Ë ivwkwU (a + b) + (a  b) Ges a2  b2 = c3 Z‡e †`LvI †h, 2x3  6cx = 4a Ges a I c Gi †Kvb gv‡bi Rb¨ L I M †_‡K cÖvß mgxKiY GKB mgxKiY wb‡`©k K‡i|	4


  15bs cª‡kœi mgvavb  
K.	DÏxc‡K cÖ`Ë ivwkwU n‡jv, 
		= 
		= 
		= x (Ans.)
L.	cÖ`Ë ivwkwU, x = 2 + 2; †`Lv‡Z n‡e †h, 2x3  6x = 5
	Abykxjbx 9.1 Gi 7(M) cÖ‡kœvËi `ªóe¨|
M.	cÖ`Ë ivwk, x = (a + b) + (a  b) Ges a2  b2 = c3, †`Lv‡Z n‡e †h, 2x3  6cx = 4a
	Gici : Abykxjbx 9.1 Gi 7(L) cÖ‡kœvËi `ªóe¨|
	ÔLÕ n‡Z cÖvß mgxKiY 2x3  6x = 5 I 2x3  6cx = 4a mgxKiY GKB n‡e hw` c = 1 Ges 4a = 5 ev, a =  nq| (Ans).
cÖkœ-16   Ges , y  1 `yBwU `yB PjKwewkó m~PKxq mgxKiY|
	[image: ]
	K.	m~PK mgxKiY Kv‡K e‡j?	2
L.	cÖ_g mgxKiY †Rv‡Ui mgvavb wbY©q Ki|	4
M.	†`LvI †h, wØZxq mgxKiY †Rv‡Ui mgvavb cÖ_g mgxKiY †Rv‡Ui mgvav‡bi mgvb|	4


  16bs cª‡kœi mgvavb  
K.	m~PK mgxKiY : m~PK I wfwË m¤^wjZ mgxKiY‡K m~PK mgxKiY e‡j| †hgb : , y  1
L.	†`Iqv Av‡Q, cÖ_g mgxKiY †RvU,
	yx = x2 .................... (i)
	x2x = y4 ................... (ii)
	(ii) bs n‡Z cvB,
	x2x = y4
	ev, (x2)x = y4
	ev, (yx)x = y4 [(i) bs n‡Z x2 Gi gvb ewm‡q]
	ev, yx2 = y4
	ev, x2 = 4  [ am = an n‡j m = n]
	 x =  2
	hLb, x = 2
	ZLb y2 = 22
	ev, y2 = 4
	 y =  2
	Avevi, hLb, x = 2
	ZLb, y2 = (2)2
	ev,  = 4   [am = ]
	ev, y2 = 
	 y =  
	wb‡Y©q mgvavb (x, y) = (2, 2), (2,  2),   
M.	†`Iqv Av‡Q, wØZxq mgxKiY †RvU,
	yx = 4 ...................... (iii)
	y2 = 2x ....................  (iv)
	(iv) bs n‡Z cvB,
	y2 = 2x
	ev, (y2)x = (2x)x 	 [Dfqc‡ÿi NvZ x G DbœxZ K‡i]
	ev, y2x = 2x2
	ev, (yx)2 = 2x2
	ev, (4)2 = 2x2 	 [(iii) bs n‡Z yx Gi gvb ewm‡q]
	ev, 16 = 2x2
	ev, 2x2 = 24
	ev, x2 = 4   	[am = an n‡j m = n]
	 x =  2
	(iii) bs G x Gi gvb ewm‡q cvB,
	hLb, x = 2, ZLb y2 = 4
	 y =  2
	Avevi hLb, x = 2 ZLb
	y2 = 4
	ev,  = 4
	ev, y2 = 
	 y =  
	wb‡Y©q mgvavb (x, y) = (2, 2), (2, 2), 
	myZivs, wØZxq mgxKiY †Rv‡Ui mgvavb cÖ_g mgxKiY †Rv‡Ui mgvav‡bi mgvb| (†`Lv‡bv n‡jv)
cÖkœ-17  a = 2 + 2 Ges b2 + 2 = 3 + 3, b  0.
	[image: ]
	K.	wØZxq mgxKiY †_‡K †`LvI †h, b = 3  3. 	2
L.	cÖgvY Ki †h, 3b3 + 9b = 8 	4
M.	cÖ_g mgxKiY †_‡K †`LvI †h, 2a3  6a = 5. 	4


  17bs cª‡kœi mgvavb  
K.	wØZxq mgxKiY, b2 + 2 = 3 + 3. 
		ev, b2 = 3 + 3  2
		=  +    2.3 . 3
		= 
	 b = 3  3 (†`Lv‡bv n‡jv)
L.	ÔKÕ n‡Z cvB, b = 3  3 [ b  0 †h‡nZz abvZ¥K gvb wb‡q]
	ev, b3 = 	[Dfqcÿ‡K Nb K‡i]
	ev, b3 =    3.3.3 
[ (a  b)3 = a3  b3  3ab (a  b)]
	ev, b3 = 331  3.30.b [(a  b)3 = a3  b3  3ab (a  b)]
	ev, b3 = 3    3b
	ev, b3 + 3b = 
	 3b3 + 9b = 8 (cÖgvwYZ)
M.	†`Iqv Av‡Q, a = 2 + 2
	ev, a3 = 	[Dfqcÿ‡K Nb K‡i]
	ev, a3 =  + + 3.2.2
		[ (x + y)3 = x3 + y3 + 3xy (x + y)]
	ev, a3 = 21 + 21 + 320a
	
	ev, a3 = 2 +  + 3a
	ev, a3 = 
	ev, 2a3 = 4 + 1 + 6a
	 2a3  6a = 5  (†`Lv‡bv n‡jv)
cÖkœ-18  a = xyp  1, b = xyq  1 Ges c = xyr  1 nq, Zvn‡jÑ
	[image: ]
	K.	p + q + r = 3 n‡j †`LvI †h,  = x	2
L.	†`LvI †h, aq  r  1. br  p  1.cp  q  1 = x3 hLb p + q + r = 3	4
M.	p + q + r = 3, pq + qr + rp = 3 n‡j  Gi gvb wbY©q Ki|	4


  18bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, a = xyp1, b = xyq  1
	Ges c = xyr  1
	 abc = xyp 1. xyq  1. xyr  1
		= x1 + 1 + 1. yP + q + r  1  1  1
		= x3.y(p + q + r)  3
		= x3. y3  3 [p + q + r = 3]
		= x3.y0
		= x3.1
		= x3
	ev, abc = x3
	  = x (†`Lv‡bv n‡jv)
L.	evgcÿ = aq  r  1. br  p  1.cp  q  1
	= (xyp  1)q  r  1. (xyq  1)r  p  1. (xyr1)pq1
	= xq  r  1. y(p  1) (q  r  1). xr  p  1. y(q  1)(r  p  1). xp  q  1. y(r  1) (p  q  1)
	= xq  r  1 + r  p 1 + p  q  1. y(p  1) (q  r  1) + (q  1) (r  p  1) + (r  1) (p  q  1)
	= x3.ypq  pr  p  q + r + 1 + qr  pq  q  r + p  + 1 + pr  qr  r  p + q + 1
	= x3.y3(p + q + r)	[ p + q + r = 3]
	= x3.y3  3 = x3.y0
	= x3 = Wvbcÿ (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q, p + q + r = 3
		pq + qr + rp = 3
	cÖ`Ë ivwk = 
	= 
	= 
	= x2  2 2  p  1  q  1  r  1y2p + 2  2q + 2  2r + 2  p2 + 1   q2 + 1  r2 + 1 
	= x9  (p + q + r)  y9  2(p +  q + r)  (p2 + q2 + r2)
	= x93  y9  2.3  {(p + q + r)2  2(pq + qr + rp)}	[ p + q + r = 3]
	= x12  y9  6  {(3)2  2.3}	[ p + q + r = 3  Ges pq + r + rp = 3]
	= x12 . y3  (9  6)
	= x12.y0
	= x12
	  = x12 (Ans.)
cÖkœ-19  ,  ,  , 
	[image: ]
	K.	1g I 4_© ivwki gvb wbY©q Ki|	2
L.	     
	Gi gvb wbY©q Ki|	4
M.	†`LvI †h, . . = 1	4


  19bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q,
		1g ivwk = 
		= (pa  b)a2 + ab + b2
		= p(a  b) (a2 + ab + b2)
		= Pa3 b3 (Ans.)
		Ges 4_© ivwk = = 
		= p(x2 + 2xy  xy + y2) (x y)
		= p (x2 + xy + y2) (x  y)
		= px3  y3 (Ans.)
L.	     
	= (pa  b)(a2 + ab + b2)  (p b  c)(b2   + bc + c2)  (pc  a)(c2 + ca + a2)
	= p(a  b) (a2 + ab + b2) p(b  c) (b2   + bc + c2) p(c  a) (c2 + ca + a2)
	= pa3  b3  pb3  c3  pc3  a3
	= pa3  b3 + b3  c3 + c3  a3
	= p0
	= 1 (Ans.)
M.	ÔKÕ n‡Z cvB,  = px3  y3
	Abyiƒcfv‡e,  = py3  z3
	Ges   = pz3  x3
	    
		= px3  y3  py3  z3  pz3  x3
		= px3  y3 + y3  z3 + z3  x3  = p0 = 1
	A_©vr    = 1 (†`Lv‡bv n‡jv)
cÖkœ-20  hw` ax = by = c2, †hgb a  b  c Ges 92R = 3R + 1 n‡j,
	[image: ]
	K.	R Gi gvb wbY©q Ki|	2
L.	x = 2 Ges y = 3 nq Z‡e †`LvI †h,  +  =  + 	4
M.	abc = 1 n‡j †`LvI †h, x1 + y1 + z1 = 0 Ges x3 + y3 + z3 = (3xyz)1	4


  20bs cª‡kœi mgvavb  
K.	GLv‡b, 92R = 3R + 1
		ev, (32)2R = 3R + 1
		ev, 34R = 3R + 1
		ev, 4R = R + 1
		ev, 3R = 1
		 R =  (Ans.)
L.	†`Iqv Av‡Q, ax = by = cx
	GLv‡b, x = 2, y = 3 n‡j cvB, a2 = b3
	 a = b3/2, b = a2/3
	evgcÿ =  +  =  +      [gvb ewm‡q]
		=  +  = a + 
		=  = Wvbcÿ
	  +  =  +   (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q, ax = by = cz †hLv‡b, a  b  c
	awi, ax = by = cz = k
	 ax = k	by = k	cz = k
	 a = k  	 b = k	 c = k
	GLb, abc = 1
	ev, k  k  k = 1	 [gvb ewm‡q]
	ev, k +  +  = k0
	ev,  +  +  = 0
	ev, x1 + y1 + z1 = 0 (†`Lv‡bv n‡q‡Q)
	Avevi,  = 0
	ev, 
	ev, +  + 3  =      	 [Nb K‡i]
	ev,   =              	  [  ]
	ev,  = 
	 x3 + y3 + z3 = 3(xyz)1 (†`Lv‡bv n‡jv)
[[cÖkœ-21  ax = bx = cz, †hLv‡b, a, b I c abvZ¥K I ci¯úi Amgvb Ges x, y, z  N.
	[image: ]
	K.	92x = 3x + 1 n‡j x Gi gvb KZ?	2
L.	b2 = ac n‡j, cÖgvY Ki †h, x1 + z1 = 2y1	4
M.	abc = 1 n‡j, †`LvI †h,  Ges  = 	4


  21bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, 92x = 3x + 1
		ev, (32)2x = 3x + 1
		ev, 34x = 3x + 1
		ev, 4x = x + 1
		ev, 4x  x = 1
		ev, 3x = 1
		 x =  (Ans.)	
L.   Aby-9 Gi D`vniY 11 bs `ªóe¨| c„ôv-184|
M.	awi, ax = by = cz = k
	GLv‡b, ax = k
	 a = k Abyiƒcfv‡e, b = k Ges c = k
	 abc = k  k  k
	ev, 1 = k +  +  [ abc = 1]
	ev, k0 = k +  + 
	   (†`Lv‡bv n‡q‡Q)
	GLb,  
		ev,  
		ev,  =  [Nb K‡i]
		ev,  =  [(i) e¨envi K‡i]
		ev, 
		  (†`Lv‡bv n‡jv)
¸iæZ¡c~Y© m„Rbkxj cÖkœ I mgvavb 9.2


cÖkœ-1  p = xya  1, q = xyb  1, z = xyc  1
	[image: ]
	K.	ab = ba n‡j †`LvI †h, = b	2
L.	cÖgvY Ki †h, (b + a) log +(c + b) log  + 
	(a + c) log = 0	4
M.	(b  c) logp + (c  a) log q + (a  b) log r Gi gvb wbY©q Ki|	4


  1bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, ab = ba
	†`Lv‡Z n‡e †h,  = a
	evgcÿ =  =  =  =   	[ ab = ba ]
		=  = a  = (Wvbcÿ)
	  = a  = (†`Lv‡bv n‡jv)
L.	†`Iqv Av‡Q, p = xya  1, q = xyb  1, r = xyc  1
	evgcÿ = (b + a)log  + (c + b)log  + (a + c)log 
	= (a + b)log  + (b + c)log  + (c + a)log 
	= (a + b)log  + (b + c)log  + (c + a)log 
	= (a + b)log  + (b + c)log  + (c + a)log 
	= (a + b)log ya  1  b + 1 + (b + c)log yb  1  c + 1 
+ (c + a)log yc  1  a + 1
	= (a + b)log ya  b + (b + c) log yb  c + (c + a) log yc  a
	= (a + b) (a  b)log y + (b + c)(b  c)log y + (c + a) (c  a)log y
	= (a2  b2)log y + (b2  c2)log y + (c2  a2)log y
	= (a2  b2 + b2  c2 + c2  a2)log y 
	= 0  log y  = 0 = (Wvbcÿ)
	 (b + a) log  + (c + b) log  + (a + c) log  = 0 (cÖgvwYZ)
M.	†`Iqv Av‡Q, p = xya  1, q = xyb  1, r = xyc  1
	(b  c)log p + (c  a)log q + (a  b)log r Gi gvb wbY©q Ki‡Z n‡e|
	cÖ`Ë ivwk = (b  c)log p + (c  a)log q + (a  b) log r
		= (b  c)log (xya1) + (c  a)log (xyb1) 
+ (a  b) (xyc1)
		= (b  c)log x + (b  c)logya1 + (c  a)logx 
+ (ca)logyb1 + (a  b)logx + (a  b)logc1
		= (b  c)logx + (b  c) (a  1) logy + (c  a)logx + (c  a)
 (b  1) logy + (a  1) logx + (a  b) (c  1) logy
		= (b  c + c  a + a  b)logx + {(b  c) (a  1) 
+ (c  a) (b  1) + (a  b)(c  1)} logy
		= 0  logx + {(b  c) (a  1) 
+ (c  a) (b  1) + (a  b)(c  1)} logy
		= 0 + {(ab  ca  b + c) + (bc  ab  c + a) 
+ (ca  bc  a + b)}logy
		= (ab  ca  b + c + bc  ab  c + a + ca  bc  a + b)logy
		= 0  log y = 0
	wb‡Y©q gvb 0







cÖkœ-2  hw`  nq, Z‡eÑ
	[image: ]
	K.	AbycvZ¸‡jvi gvb k a‡i, logaa Gi gvb wbY©q Ki|	2
L.	aa.bb.cc Gi gvb wbY©q Ki|	4
M.	cÖgvY Ki †h, ab2 + bc + c2 bc2 + ca + a2 ca2 + ab + b2 = aabbcc.  	4


  2bs cª‡kœi mgvavb  
K.	awi,  =  =  = k
	 loga = k (b  c)
	ev, a log a = ka (b  c); [Dfq cÿ‡K a Øviv ¸Y K‡i]
	 logaa = ka (b  c) .............. (i)
L.	GLb, log b = k (c  a)
	ev, b log a = kb (c  a); [Dfq cÿ‡K b Øviv ¸Y K‡i]
	ev, logbb = kb (c  a) .............. (ii)
	Ges log c = k (a  b)
	ev, c log c = kc (a  b) .............. (iii)
	GLb, (i), (ii) I (iii) †hvM K‡i cvB,
	logaa + logbb + logcc = k (ab  ac + bc  ab + ac  bc)
	ev, log (aabbcc) = k 0 = 0
	 aabbcc = 1 (Ans.)
M.	ÔKÕ †_‡K cvB, loga = k (b  c)
	ev, (b2 + bc + c2) loga = k (b  c) (b2 + bc + ca)
	ev, log ab2 + bc + c2 = k (b3  c3) ....................... (i)
	ÔLÕ †_‡K cvB, logb = k(c  a)
	ev, (c2 + ca + a2) logb = k(c  a) (c2 + ca + a2)
	ev, logbc2 + ca + a2 = k(c3  a3) .................... (ii)
	Ges, logc = k (a  b)
	ev, (a2 + ab + b2) log c = k 9a  b) (a2 + ab + b2)
	ev, logca2 + ab + b2 = k (a3  b3) ................... (iii)
	mgxKiY (i), (ii) I (iii) †hvM K‡i cvB,
	loga b2 + bc + c2 + logb c2 + ca + a2 + logc a2 + ab + b2 = k (b3  c3) + k (c3  a3) + k(a3  b3)
	ev, log (a b2 + bc + c2 b c2 + ca + a2 c a2 + ab + b2) = 0
	ev, log (a b2 + bc + c2 b c2 + ca + a2. c a2 + ab + b2 = log1
	ev, a b2 + bc + c2. b c2 + ca + a2 c a2 + ab + b2 = 1
	 a b2 + bc + c2 b c2 + ca + a2 c a2 + ab + b2 = aa.bb.cc [ÔLÕ n‡Z] (cÖgvwYZ)
cÖkœ-3  hw` x = 1 + logabc, y = 1 + logbca Ges z = 1 + logcab nq, Z‡eÑ
	[image: ]
	K.	†`LvI †h, a = (abc)	2
L.	cÖgvY Ki †h, xyz = xy + yz + zx	4
M.	†`LvI †h, ax  3. by  3. cz  3 = 1	4


  3bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, x = 1 + logabc
		ev, x = logaa + logabc
		ev, x = logaabc
		ev, ax = abc
		a = (abc)  (†`Lv‡bv n‡jv)
L.	ÔKÕ n‡Z cvB, a = (abc) ............. (i)
	Abyiƒcfv‡e, b = (abc) ............ (ii)
		Ges c = (abc) .............. (iii)
	(i), (ii) I (iii) ¸Y K‡i cvB,
	abc = (abc) .(abc)  .(abc)
	ev, (abc)1 = (abc)  +  + 
	ev, 1 =  +  + 
	ev, 
	 xyz = zy + yz + zx (cÖgvwYZ)
M.	†`Iqv Av‡Q, x = 1 + logabc
	ev, x  1 = logabc
	ev, ax  1 = bc ................ (i)
	Avevi, y = 1 + logbca
	ev, y  1 = logbca
	ev, by  1 = ca ............... (ii)
	Abyiƒcfv‡e, cz  1 = ab .......... (iii)
	(i), (ii) I (iii) ¸Y K‡i cvB,
	ax 1. by  1. cz  1 = bc. ca. ab
	ev, ax  1. by  1. cz  1 = a2.b2.c2
	ev,  = 1
	ev, ax  1  2. by  1  2. cz  1  2 = 1
	 ax  3. by  3. cz  3 = 1 (†`Lv‡bv n‡jv)
cÖkœ-4  wb‡Pi QKwU jÿ Ki :
	x
	2
	1
	0
	1
	2

	y
	
	
	1
	5
	25



	[image: ]
	K.	QKwU †Kvb dvskb Øviv eY©bv Kiv hvq|	2
L.	dvskbwUi †jLwPÎ A¼b Ki|	4
M.	dvskbwUi cÖK…wZ eY©bv Ki Ges †Wv‡gb I †iÄ wbY©q Ki|	4


  4bs cª‡kœi mgvavb  
K.	QKwU‡Z ewY©Z (x, y) µg‡Rv‡oi gvb¸‡jv y = 5x dvskb Øviv eY©bv Kiv hvq, †hLv‡b x-ev¯Íe msL¨v|
L.	QK KvM‡R myweavgZ x-Aÿ eivei XOX Ges y-Aÿ eivei YOY AuvwK| x-Aÿ eivei 5 eM© Ni = 1 GKK Ges y-Aÿ eivei 2 eM© Ni = 1 GKK we‡ePbv K‡i (x, y) we›`y¸‡jv QK KvM‡R ¯’vcb Kwi| we›`y¸‡jv mvejxjfv‡e eµ‡iLvq hy³ K‡i dvskbwUi †jL cvIqv hvq| hv wb‡¤œ †`Lv‡bv n‡jv :

[bookmark: _MON_1485590141][bookmark: _MON_1485591885][bookmark: _MON_1485591906][bookmark: _MON_1485592225][bookmark: _MON_1485592232][bookmark: _MON_1485592469][bookmark: _MON_1487161912][bookmark: _MON_1487162435][bookmark: _MON_1487162546][bookmark: _MON_1487262320][bookmark: _MON_1487262567]	
M.	†jLwPÎ †_‡K †`Lv hvq †h, hLb x = 0
	ZLb y = 5 = 1 Kv‡RB †jLwU (0, 1) we›`yMvgx|
	Avevi x G‡i FYvZ¥K gv‡bi Rb¨ y Gi gvb µgvš^‡q k~‡b¨i LyeB KvQvKvwQ †cuŠQvq wKš‘ 0 nq bv A_©vr x   , y  0+.
	x Gi †h‡Kv‡bv abvZ¥K gv‡bi Rb¨ dvskbwUi gvb Amx‡gi KvQvKvwQ A_©vr x  , y  .
 	Avevi, dvskbwU (x) = ax AvKv‡ii †hLv‡b a > 0 Ges a  0| myZivs y = 5x GKwU m~PKxq dvskb|
	myZivs dvskbwUi †Wv‡gb mKj ev¯Íe msL¨vi †mU A_©vr (, ) Ges dvskbwUi †iÄ mKj abvZ¥K ev¯Íe msL¨vi †mU A_©vr (0, )|
cÖkœ-5  y = 2x GKwU dvskb †hLv‡b 3  x  3
	[image: ]
	K.	cÖ`Ë mxgvi g‡a¨ dvskbwUi K‡qKwU gv‡bi ZvwjKv cÖ¯‘Z Ki|	2
L.	dvskbwUi †jLwPÎ A¼b Ki|	4
M.	dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki Ges wecixZ dvskbwUI wbY©q Ki|	4


  5bs cª‡kœi mgvavb  
K.	awi, y = (x) = 2x
	x Gi 3 †_‡K 3 Gi g‡a¨ K‡qKwU gvb wb‡q mswkøó y Gi gvb wb‡Pi Q‡K †`Lv‡bv n‡jvÑ
	x
	3
	2
	1
	0
	1
	2
	3

	y
	8
	4
	2
	1
	0.5
	0.25
	0.125


L.	QK KvM‡Ri myweavgZ x-Aÿ XOX Ges YOY AuvwK|    x- Aÿ eivei ÿz`ªZg 5 eM© Ni = 1 GKK Ges y-Aÿ eivei ÿz`ªZg 5 eM© Ni = 1 GKK a‡i (x, y) we›`y¸‡jv cvZb Kwi| we›`y¸‡jv‡K mvejxjfv‡e eµ‡iLvq hy³ K‡i y = (x) Gi †jLv cvIqv hvq| hv wb‡¤œ †`Lv‡bv n‡jvÑ

[bookmark: _MON_1485594940][bookmark: _MON_1485594954][bookmark: _MON_1485594957][bookmark: _MON_1487009371][bookmark: _MON_1487162988][bookmark: _MON_1487262461][bookmark: _MON_1487262533][bookmark: _MON_1487262539][bookmark: _MON_1487262551][bookmark: _MON_1487262556]	
M.	†jLwPÎ †_‡K †`Lv hvq †h, x Gi abvZ¥K gvb e„w×i Rb¨ dvskwUi gvb µgk: k~‡b¨i KvQvKvwQ †cuŠQvq wKš‘ k~b¨ nq bv| x = 0 n‡j dvskbwUi gvb, y = 20 =  =  = 1 Kv‡RB dvskbwU (0, 1) we›`yMvgx| Avevi, x Gi D”PZi FYvZ¥K gv‡bi Rb¨ dvskbwUi gvb e„w× cvq| myZivs cÖ`Ë mxgvi g‡a¨ dvskwUi †Wv‡gb = [3, 3] Ges dvskbwUi †iÄ = 
	wecixZ dvskb wbY©q :
		y =  (x) = 2x
		GLb, y = 2x
		ev, log2y = x
		ev, x =  log2y
		ev, x = log2y1
		 x = log2 
	wecixZ dvskb, f1 : y  x hLb x = log2 
	ev, f1 : y  log2 
	y Gi ¯’‡j x ¯’vcb K‡i cvB,
	f1 : x  log2  
	 f1 (x) = log2 
cÖkœ-6  y =  GKwU dvskb|
	[image: ]
	K.	cÖ`Ë dvsk‡bi †jLwPÎ A¼‡bi R‡b¨ x I y Gi gv‡bi ZvwjKv cÖ¯‘Z Ki|	2
L.	dvskbwUi †jLwPÎ A¼b Ki Ges †Wv‡gb wbY©q Ki|	4
M.	dvskbwUi wecixZ dvskb wbY©q Ki|	4


  6bs cª‡kœi mgvavb  
K.	awi, y = (x) = 
	cÖ`Ë dvskb (x) Gi †jLwPÎ A¼‡bi Rb¨ x Ges y Gi gvb¸‡jvi ZvwjKv cÖ¯‘Z Kwi|
	x
	2
	1
	0
	0.5
	1
	1.5
	2
	3
	4
	5

	y
	1
	0.5
	1
	4
	AmsÁvwqZ
	8
	5
	35
	3
	275


L.	ÔKÕ Gi cÖvß we›`y¸‡jv QK KvM‡R myweavgZ x-Aÿ XOX Ges y-Aÿ YOY AuvwK| x-Aÿ eivei ÿz`ªZg 5 eM© Ni = 1 GKK Ges y-Aÿ eivei ÿz`ªZg 2 eM© Ni = 1 GKK a‡i 
(x, y) we›`y¸‡jv cvZb Kwi| we›`y¸‡jv‡K mvejxjfv‡e eµ‡iLvq hy³ K‡i y = (x) Gi †jL cvIqv hvq|


	dvskbwU x = 1 Gi Rb¨ AmsÁvwqZ

[bookmark: _MON_1484806224][bookmark: _MON_1484806233][bookmark: _MON_1484806272][bookmark: _MON_1484806331][bookmark: _MON_1484806620]	†Wv‡gb D =   {1} 
M.	awi, y = (x) = 
	GLb, y = 
		ev, y(x  1) = 2x + 1
		ev, yx  2x + y + 1
		ev, x(y  2) = y + 1
	 x = 
	wecixZ dvskb 1 : y  x †hLv‡b, x = 
		ev, 1 : y  
	y Gi ¯’‡j x ¯’vcb K‡i cvB, 1 : x  
		 1 (x) = ; x  2
cÖkœ-7  y = ln  GKwU jMvwi`g dvskb|
	[image: ]
	K.	dvskbwU †h k‡Z©i Rb¨ AmsÁvwqZ †mme kZ© wbY©q Ki|	2
L.	dvskbwUi †Wv‡gb wbY©q Ki|	4
M.	dvskbwUi †iÄ wbY©q Ges wecixZ dvsk‡bi †Wv‡gb I †iÄ †ei Ki|	4


 7bs cª‡kœi mgvavb  
K.	x = 5 Gi Rb¨ dvskbwU AmsÁvwqZ| Avevi, jMvwi`g dvskb FYvZ¥K gv‡bi Rb¨I AmsÁvwqZ| ZvB  < 0 dvskbwU AmsÁvwqZ|
L.	awi, y = (x) = ln 
	†h‡nZz jMvwi`g dvskb ïaygvÎ abvZ¥K ev¯Íe msL¨vi Rb¨ msÁvwqZ nq|
	  > 0 hw` (i) 5 + x > 0 Ges 5  x > 0 nq
	A_ev, (ii) 5 + x < 0 Ges 5  x < 0 nq|
	(i) bs n‡Z cvB, x > 5 Ges  x >  5
		ev, x > 5 Ges x < 5
	 †Wv‡gb = {x : 5 < x} Ges {x : x < 5}
		= (5, )  ( , 5) = (5, 5)
	(ii) bs n‡Z cvB, x < 5 Ges x < 5
		ev, x <  5 Ges x > 5
		 †Wv‡gb = {x : x < 5}  (x : x > 5} = 
	 cÖ`Ë dvsk‡bi †Wv‡gb,
	D = (i) I (ii) G cÖvß †Wv‡g‡bi ms‡hvM = (5, 5)   = (5, 5)
M.	awi, y = (x) = ln 
	ev, ey = 
	ev, 5 + x = 5ey  xey
	ev, x(1 + ey) = 5(ey  1)
	x = 
	y Gi mKj ev¯Íe gv‡bi Rb¨ x Gi gvb ev¯Íe nq|

	 cÖ`Ë dvsk‡bi †iÄ R = 
	wecixZ dvskb 1 : y  x †hLv‡b, x = 
	ev, 1 : y  
	y Gi cwie‡Z© x ewm‡q cvB,
	1 : x  
	 1(x) = 
	myZivs, wecixZ dvsk‡bi †Wv‡gb n‡e dvskbwU †iÄ Ges †iÄ n‡e dvskbwUi †Wv‡gb|

	 D1 =  Ges R1 = (5, 5) (Ans.)

cÖkœ-8  (x) = ex GKwU dvskb|
	[image: ]
	K.	cÖ`Ë dvsk‡bi †jLwPÎ A¼‡bi Rb¨ GKwU mviwY ˆZwi Ki|	2
L.	dvskbwUi †jLwPÎ A¼b Ki|	4
M.	dvskbwUi †Wv‡gb I †iÄ wbY©q Ki Ges wecixZ dvskb wbY©q Ki| 	4


  8bs cª‡kœi mgvavb  
K.	awi, y = (x) = ex
	x Gi K‡qKwU gvb wb‡q mswkøó y Gi gvb wb‡gœi Q‡K †`Lv‡bv n‡jv-
	x
	2
	1
	0
	1
	2
	3
	4

	y
	014
	036
	1
	271
	74
	2008
	546


L.	GLb, ÔKÕ G cÖvß we›`y¸‡jv QK KvM‡R myweavgZ X-Aÿ XOX Ges Y-Aÿ YOY AuvwK| X-Aÿ eivei ÿz`ªZg 5 eM© Ni = 1 GKK Ges Y-Aÿ eivei ÿz`ªZg 1 eM© Ni = 1 GKK a‡i (x, y) we›`y¸‡jv cvZb Kwi| we›`y¸‡jv‡K mvejxj eµ‡iLvi hy³ K‡i y = (x) Gi †jL cvIqv hvq|
	hv wb‡¤œ †`Lv‡bv n‡jvÑ

[bookmark: _MON_1485607713][bookmark: _MON_1485608145][bookmark: _MON_1485608627][bookmark: _MON_1485608631][bookmark: _MON_1485608644][bookmark: _MON_1485608662][bookmark: _MON_1485608665][bookmark: _MON_1485608680][bookmark: _MON_1485608705][bookmark: _MON_1485608940][bookmark: _MON_1485608950][bookmark: _MON_1485610037][bookmark: _MON_1485610263][bookmark: _MON_1485610271][bookmark: _MON_1485610284][bookmark: _MON_1485610286][bookmark: _MON_1485610316][bookmark: _MON_1485610321][bookmark: _MON_1485613514][bookmark: _MON_1487052861][bookmark: _MON_1487252404]	
M.	x Gi mKj ev¯Íe gv‡bi Rb¨ cÖ`Ë dvskb (x) msÁvwqZ|

	 dvskbwUi †Wv‡gb D = 
	Ges x hLb +  Gi KvQvKvwQ nq ZLb (x) Gi gvb k~‡b¨i KvQvKvwQ nq Ges x Gi gvb n«v‡mi mv‡_ mv‡_ (x) Gi gvb Amx‡gi w`‡K e„w× cvq|
	 cÖ`Ë dvsk‡bi †iÄ R = (0, )
	ÔKÕ n‡Z cvB, y = ex
	ev, logey = x
	ev, x = logey
	ev, x = logey1
	ev, x = loge 
	wecixZ dvskb 1 : y  x †hLv‡b, x = loge 
	ev, 1 : y  loge 
	y Gi cwie‡Z© x ewm‡q cvB,
	1 : x  loge 
	 1(x) = loge 

cÖkœ-9  
	[image: ]
	K.	cÖgvY Ki †h, pqr = 1	2
L.	py + z.qz + x.rx + y = 1	4
M.	py2 + yz + z2.qz2 + zx + x2.rx2 + xy + y2 = 1	4


  9bs cª‡kœi mgvavb  
K.	awi,  = c
	 logkp = c(y  z) ..........(i)
	     logkq = c(z  x)  ........... (ii)
	      logkr = c(x  y)  ........... (iii)
	(i), (ii) I (iii) bs †hvM K‡i cvB, 
	logkp + logkq + logkr = c(y  z + z  x + x  y)
	ev, logkpqr = c.0 = 0 = logk1
	 pqr = 1 (cÖgvwYZ)
L.	mgxKiY (i), (ii) I (iii) †K h_vµ‡g (y + z), (z + x) I (x + y) Øviv ¸Y Kivi ci †hvM K‡i cvB, 
	(y + z)logkp + (z + x)logkq + (x + y)logkr =
	c {(y + z)(y  z) + (z + x)(z  x) + (x + y)(x  y)}
	ev, logkp(y + z) + logkq(z + x)  + logkr(x + y) = 
c{y2  z2 + z2  x2 + x2  y2}
	ev, logk(py + z.qz + x.rx + y) = c.0 = 0 = logk1
	 py + z.qz + x.rx + y = 1 (cÖgvwYZ)
M.	mgxKiY (i), (ii) I (iii) †K h_vµ‡g (y2 + yz + z2), (z2 + zx + x2) I (x2 + xy + y2) Øviv ¸Y Kivi ci †hvM K‡i cvB, 
	(y2 + yz + z2)logkp + (z2 + zx + x2)logkq + 
(x2 + xy + y2)logkr = c {(y z)(y2 + yz + z2) + 
(z  x)(z2 + zx + x2) + (x  y)(x2 + xy + y2)}
	ev, logkp(y2 + yz + z2) + logkq(z2 + zx + x2) + logkr(x2 + xy + y2)
= c{y3  z3 + z3  x3 + x3  y3}
	ev, log k(py2 + yz + z2.qz2 + zx + x2.rz2 + xy + y2) = c.0 = 0 = logk1
	 py2 + yz + z2.q z2 + zx + x2.rz2 + xy + y2 = 1 (cÖgvwYZ)
cÖkœ-10  †`Iqv Av‡Q, y = 1  2  x
	[image: ]
	K.	cÖ`Ë dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki|	2
L.	dvskbwUi †jLwPÎ A¼b Ki Ges Gi ˆewkó¨¸‡jv  †jL|	4
M.	dvskbwUi wecixZ dvskb wbY©q K‡i Zv GK-GK wKbv Zv wba©viY Ki|	4


  10bs cª‡kœi mgvavb  
K.	GLv‡b, y = 1  2x
	x Gi mKj ev¯Íe gv‡bi Rb¨ dvskbwU msÁvwqZ| 
	 †Wv‡gb D = [image: ]
	†iÄ : y = 1  2x
	ev, 2x = 1  y
	ev,  x = log2(1  y)
	ev, x = log2(1  y)1
	 x = log2
	ïaygvÎ abvZ¥K ev¯Íe msL¨vi Rb¨ jMvwi`g msÁvwqZ nq| 
	  > 0 hw` 1  y > 0 nq|
		ev, 1 > y
		 y < 1
	 †iÄ R = ( , 1)
L.	†jLwPÎ A¼b : cÖ`Ë dvskb, y = 1  2x
	cÖ`Ë dvsk‡bi †jLwPÎ A¼‡bi Rb¨ x I y Gi gv‡bi GKwU ZvwjKv cÖ¯‘Z Kwi :
	x
	3
	2
	1
	0
	1
	2

	y
	7
	3
	1
	0
	0.5
	0.75


	QK KvM‡R gvb¸‡jv ¯’vcb Ki‡j wbgœiƒc †jLwPÎ cvIqv hvq| 
	x-Aÿ : cÖwZ 4 eM© = 1 GKK a‡i
	y-Aÿ : cÖwZ 4 eM© = 1 GKK a‡i
[image: Untitled-6]
	ˆewkó¨ :
	1. †iLvwU g~jwe›`yMvgx| 
	2. dvskbwUi †Wv‡gb D = [image: ]
	3. dvskbwUi †iÄ R = (,1)
M.	wecixZ dvskb wbY©q :
	GLv‡b, y = 1  2x = (x) (awi)
	ev, 2x = 1  y
	ev,  x = log2(1  y)
	ev, x = log2
 	 y = (x) n‡j 1(y) = x
	 1(y) = log2
	ev, 1(x) = log2
	wb‡Y©q wecixZ dvskb 1(x) = log2
	x1[image: ], x2[image: ]
	 1(x1) = log2
	Ges 1(x2) = log2
	GLb, 1 (x1) = 1(x2)
	ev, log2
	ev, 
	ev, 1  x1 = 1  x2
	ev,   x1 = x2
	      x1 = x2
	†h‡nZz 1(x1) = 1(x2) Gi Rb¨ x1 = x2 nq| 
	 1(x) = log2 dvskbwU GKwU GK-GK dvskb|
cÖkœ-11  a, b, c  [image: ]; †hLv‡b b = (1 + 3 + 3) Ges  =  = 
	[image: ]
	K.	†`LvI †h, logalogaloga = b	2
L.	†`LvI †h, b3  3b2  6b  4 = 0	4
M.	aa.bb.cc Gi gvb †ei Ki|	4


  11bs cª‡kœi mgvavb  
K.	evgcÿ = logalogalogaaaab= logalogaaablogaa
		= logalogaaab.1 = logaablogaa
		= logaab.1 = blogaa = b.1 = b = Wvbcÿ
	A_©vr logalogaloga = b (†`Lv‡bv n‡jv)
L.	†`Iqv Av‡Q, b = 1 + 3 + 3
		ev, b  1 = 3 + 3 .................. (i)
		ev, (b  1)3 =    [Nb K‡i]
		ev, b3 1 3b2 + 3b  =   + 3.3.3
		ev, b313b2 + 3b = 3 + 32 + 3.31.(b 1)  [(i) †_‡K]
		ev, b3  3b2 + 3b  1 = 12 + 9b  9
		ev, b3  3b2 + 3b  1  12  9b + 9 = 0
		 b3  3b2  6b  4 = 0  (†`Lv‡bv n‡jv)
M.	 = p (awi)
	Zvn‡j,	logka = p(b  c) .......... (i)
		logkb = p(c  a) .......... (ii)
		logkc = p(a  b) .......... (iii)
	(i)  a + (ii)  b + (iii)  c K‡i cvB, 
	a logka + b logkb + c logkc = p{a(b  c) + b(c  a) + c(a  b)}
	ev, logkaa + logkbb + logkcc = p (ab  ca + bc  ab + ca  bc)
	ev, logk = p.0 = 0 = logk1
	 aa.bb.cc = 1 (Ans.)
cÖkœ-12  a, b, c > 0 Ges a, b, c  1
	[image: ]
	K.	loga(abc) = x n‡j, a = KZ?	2
L.	†`LvI †h,  = 1	4
M.	hw` p = loga(bc), q = logb(ca) Ges r = logc(ab) nq Z‡e †`LvI †h,  = 1	4


  12bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, loga(abc) = x
		ev, ax = abc
		ev,  = bc
		ev, ax  1 = bc
		 a = (bc)
L.	ÔKÕ n‡Z cvB, a = (abc)
	awi, logb(abc) = y Ges logc(abc) = z
	ev, b = (abc) Ges c = (abc)
	 abc = (abc).(abc).(abc)
	ev, (abc)1 = (abc)
	ev,  = 1
	  = 1 (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q, p = loga(bc), q = logb(ca) Ges r = logc(ab)
	 1 + p = logaa + loga(bc) = loga(abc)
	1 + q = logbb + logb(ca) = logb(abc)
	1 + r = logcc + logc(ab) = logc(abc)
	Avevi, ÔLÕ n‡Z cvB, 
	 = 1
	  = 1 (†`Lv‡bv n‡jv)

cÖkœ-13  (x) = 
	[image: ]
	K.	cÖ`Ë dvskbwUi †Wv‡gb I †iÄ wbY©q Ki|	2
L.	dvskbwUi wecixZ dvskb wbY©q Ki Ges wecixZ dvsk‡bi †Wv‡gb I †iÄ wbY©q Ki|	4
M.	hw` y = ln  nq, Z‡e dvskbwUi †Wv‡gb I †iÄ wbY©q Ki|	4


  13bs cª‡kœi mgvavb  
K.	cÖ`Ë dvskb, (x) =  G
	x  1 = 0 ev, x = 1 emv‡j dvskbwU AmsÁvwqZ nq|
	 †Wv‡gb  = [image: ]  {1}
	Avevi awi, y = 
		ev, 2x + 1 = xy  y
		ev, 2x  xy = 1  y
		ev, x(2  y) = (1 + y)
		ev, x = 
		 x =  ............... (i)
	(i)-G y = 2 emv‡j x Gi gvb AmsÁvwqZ nq| 
	 †iÄ  = [image: ]  {2}
	†Wv‡gb  = [image: ]  {1}, †iÄ  = [image: ]  {2} (Ans.)
L.	msÁvbymv‡i, (1(x)) = x
	(y) = x .......... (i)  [†h‡nZz 1(x) = y]
	†`Iqv Av‡Q, (x) = 
	ev, (y) = 
	ev, x = 
	ev, 2y + 1 = xy  x
	ev, 2y  xy = 1 x
	ev, y (2  x) = (1 + x)
	ev, y = 
	ev, y = 
	 1(x) = 
	x  2 = 0 ev, x = 2 emv‡j dvskbwU AmsÁvwqZ nq| 
	 †Wv‡gb 1 = [image: ]  {2} (Ans.)
	Avevi awi, y = 
	 ev, xy  2y = x + 1
	 ev, xy  x = 2y + 1
	 ev, x(y  1) = 2y + 1
	 x =  
	y = 1 emv‡j x Gi gvb AmsÁvwqZ nq| 
	 †iÄ 1 = [image: ]  {1} (Ans.)
M.	†h‡nZz jMvwi`g ïaygvÎ abvZ¥K ev¯Íe msL¨vi Rb¨ msÁvwqZ   > 0
	hw` (i) 5 + x > 0 Ges 5  x >0 nq
	A_ev, (ii) 5 + x<0 Ges 5  x<0 nq| 
	n‡Z x > 5 Ges 5 > x
	ev, 5 < x Ges x < 5
	 †Wv‡gb = {x : 5 < x}  {x : x < 5}
		= {5, }  {, 5}
		= {5, 5}
	(ii) n‡Z x < 5 Ges 5 < x
	ev, x < 5 Ges x > 5
	 †Wv‡gb = {x : x < 5} {x : x < 5}
		= 
	 cÖ`Ë dvsk‡bi †Wv‡gb D= (i) I (ii) †ÿ‡Î cÖvß †Wv‡g‡bi ms‡hvM
		= {5, 5}  
		= {5, 5}
	†iÄ : y = ln 
		ev, ey = 
		ev, xey + x = 5ey  5
		 x = 
	y Gi mKj ev¯Íe gv‡bi Rb¨ x Gi gvb ev¯Íe nq| 
	 cÖ`Ë dvsk‡bi †iÄ R = [image: ]
cÖkœ-14   = 2
	[image: ]
	K.	cÖgvY Ki †h, x2  x  1 = 0	2
L.	†`LvI †h, x = 	4
M.	x =  Ges log Gi wfwË 2 a‡i DcwiD³ mgxKi‡Yi mZ¨Zv hvPvB Ki|	4


  14 bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q,  = 2
		ev, logk(1 + x) = 2logkx
		ev, logk(1 + x) = logkx2
		ev, 1 + x = x2
		 x2  x  1 = 0  (cÖgvwYZ)
L.	ÔKÕ †_‡K cvB, x2  x  1 = 0
	ev, (x)2  2.x. +     1 = 0 
	ev,  =  = 
	ev, x   =  
	nq, x   = 	A_ev, x   =  
	ev, x =  + 		ev, x =   + 
	 x = 		 x =   = 
	GLv‡b, x =  MÖnY‡hvM¨ bq| 
	KviY x Gi FYvZ¥K gv‡bi Rb¨ logx Gi gvb msÁvwqZ bq|
	 x =   (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q,  = 2
	cÖkœg‡Z, k = 2   [ wfwË = 2]
	evgcÿ =  = 
		=  = 
		=  =  = 2.000006
		= 2 Wvbcÿ (†`Lv‡bv n‡jv)
cÖkœ-15  a3  x b5x = a5 + xb3x
	[image: ]
	K.	hw` x = 0 nq Z‡e cÖgvY Ki 2logka = 0	2
L.	†`LvI †h, (1 + x)logka = xlogkb	4
M.	†`LvI †h, xlogk = logka	4


  15bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, a3  x b5x = a5 + x b3x
	ev, a3  0b5.0 = a5 + 0b3.0    	[ x = 0]
	ev, a3b0 = a5b0
	ev, a3 = a5
	ev,  = 1
	ev, a2 = 1
	ev, logka2 = logk1
		 2logka = 0      (cÖgvwYZ)
L.	†`Iqv Av‡Q, a3  x b5x = a5 + x b3x
	ev,  = 
	ev, b2x = a2 + 2x
	ev, (bx)2 = (a1 + x)2
	ev, bx = a1 + x
	ev, logkbx = logka1 + x
	ev, xlogkb = (1 + x) logka
	 (1 + x)logka = xlogkb (†`Lv‡bv n‡jv)
M.	ÔLÕ bs †_‡K, b2x = a2 + 2x
	ev, b2x = a2x.a2
	ev,  = a2
	ev,   = a2
	ev, logk = logka2
	ev, 2x logk = 2 logka
	 xlogk  = logka  (†`Lv‡bv n‡jv)
cÖkœ-16  x = 1 + logabc, y = 1 + logbca Ges z = 1 + logcab
	[image: ]
	K.	†`LvI †h, a = (abc)	2
L.	cÖgvY Ki †h, xyz = xy + yz + zx	4
M.	†`LvI †h, ax 3.by 3.cz 3 = 1	4


  16bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q x = 1 + logabc
	ev, x = logaa + logabc
	ev, x = logaabc
	ev, ax = abc
	 a = (abc)   (†`Lv‡bv n‡jv)
L.	ÔKÕ n‡Z cvB, a = (abc) .............. (i)
	Abyiƒcfv‡e,  b = (abc) .............. (ii)
	Ges	c = (abc) .............. (iii)
	(i), (ii) I (iii) ¸Y K‡i cvB, 
	abc = (abc).(abc).(abc)
	ev, (abc)1 = (abc)
	ev, 1 = 
	ev, 1 = 
	 xyz = xy + yz + zx  (cÖgvwYZ)
M.	†`Iqv Av‡Q, x = 1 + logabc
	ev, x  1 = logabc
	ev, ax 1 = bc  ................ (i)
	Avevi, y = 1 + logbca
	ev, y  1 = logbca
	 by  1 = ca ................ (ii)
	Abyiƒcfv‡e, cz 1 = ab ...... (iii)
	(i), (ii) I (iii) ¸Y K‡i cvB, 
	ax 1.by 1.cz 1 = bc.ab.ca
	ev, ax 1.by 1.cz 1 = a2b2c2	
	ev,  = 1
	 ax 3.by 3.cz 3 = 1 (†`Lv‡bv n‡jv)
cÖkœ-17  y = 2 GKwU m~PK dvskb Ges 3  x 3
	[image: ]
	K.	cÖ`Ë dvsk‡bi †jLwPÎ A¼‡bi Rb¨ x I y Gi gv‡bi ZvwjKv cÖ¯‘Z Ki|	2
L.	dvskbwUi †jLwPÎ A¼b Ki|	4
M.	dvskbwUi †Wv‡gb I †iÄ wbY©q Ki|	4


  17bs cª‡kœi mgvavb  
K.	awi, y = (x) = 2
	x Gi K‡qKwU wbw`©ó gv‡bi Rb¨ y-Gi Avmbœ Abym½x gvb wbY©q Kwi Ges Q‡K wjwL : 
	x
	3
	2
	1
	0
	1
	2
	3

	y
	0.35
	0.5
	0.70
	1
	1.41
	2
	2.82


L.	ÔKÕ Gi cÖvß we›`y¸‡jv QK KvM‡R myweavg‡Zv x Aÿ XOX Ges y-Aÿ YOY AuvwK| x-Aÿ eivei 4 ¶z`ªZg eM© = 1 GKK Ges y Aÿ eivei ¶z`ªZg 10 eM© Ni = 1 GKK a‡i (x, y) we›`y¸‡jv cvZb Kwi| we›`y¸‡jv‡K mnRfv‡e eµ‡iLvq hy³ K‡i y = (x) Gi †jL cvIqv hvq| 
	hv wb‡P †`Lv‡bv n‡jv Ñ 


M.	†`Iqv Av‡Q, y = 2
	awi, y = (x) = 2
	x Gi †h‡Kv‡bv ev¯Íe gv‡bi Rb¨ y = (x) Gi gvb msÁvwqZ nq| 
	myZivs dvskbwUi †Wv‡gb D = [image: ]
	GLb, 
	(x) = y 
	ev, 1(y) = x .......... (i)
	Ges y = 2
	ev, log2y = 
	ev, x = 2log2y  .......... (ii)
	ïaygvÎ abvZ¥K ev¯Íe msL¨vi jMvwi`g msÁvwqZ nq| 
	myZivs y-Gi abvZ¥K ev¯Íe gv‡bi Rb¨ x-Gi ev¯Íe gvb Av‡Q| 
	 dvskbwUi †iÄ R = {xR : x > 0}



cÖkœ-18  p2 + q2 = 9pq
	[image: ]
	K.	†`LvI †h, log(p2 + q2) = 2 log3 + logp + logq.	2
L.	†`LvI †h, log(p4 + q4) = log 79 + 2 (logp + logq)	4
M.	cÖgvY Ki †h, 2log(p  q) = log7 + logp + logq	4


  18bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, p2 + q2 = 9pq
	mgxKi‡Yi Dfq cv‡k¦© log wb‡q cvB,
		log (p2 + q2) = log 9pq
			= log9 + logp + logq
			= log32 + logp + logq
	 log(p2 + q2) = 2log3 + logp + logq (†`Lv‡bv n‡jv)
L.	†`Iqv Av‡Q, p2 + q2 = 9pq
	ev, 	(p2 + q2)2 = (9pq)2 [eM© K‡i]
	ev,	p4 + q4 + 2p2q2 = 81p2q2
	ev,	p4 + q4 = 79p2q2
	ev,	log (p4 + q4) = log(79 p2q2) [Dfq w`‡K log wb‡q]
			= log 79 + log (pq)2
			= log79 + 2log(pq)
	 log (p4 + q4) = log79 + 2(logp + logq) (†`Lv‡bv n‡jv)
M.	†`Iqv Av‡Q, p2 + q2 = 9pq
	ev,	p2  2pq + q2 = 9pq  2pq
	ev, 	(p  q)2 = 7pq
	ev, 	log(p  q)2 = log7pq  [Dfq w`‡K log wb‡q]
	ev,	2log (p  q) = log7 + logpq
	ev,	2log (p  q) = log7 + logp + logq (cÖgvwYZ)
cÖkœ-19  
	[image: ]
	K.	cÖgvY Ki †h, pqr = 1	2
L.	py + z. qz + x. yx + y = 1	4
M.	py2 + yz + z2  qz2 + zx + x2  rx2 + xy + y2 = 1 	4


  19bs cª‡kœi mgvavb  
K.	awi,  = T
	 logkp = T(y  z) ................. (i)
		logkq = T (z  x) ................. (ii)
		logkr = T (x  y) .................. (iii)
	mgxKiY (i), (ii) I (iii) †hvM K‡i cvB,
	logkp + logkq + logkr = T (y  z + z  x + x  y)
	ev, logk (pqr) = T  0
	ev, logk (pqr) = 0
	ev, logk (pqr) = logk1
	 pqr = 1 (cÖgvwYZ)
L.	ÔKÕ Ask n‡Z cÖvß, logkp = T(y  z)
		ev, p = kT(y  z)
		ev, py + z = kT(y  z) (y + z)
		 py + z = kT(y2  z2) ......... (i)
	Abyiƒcfv‡e, qz + x = kT(z2  x2) ................(ii)
	Ges	rx + y = kT(x2  y2) ................. (iii)
	 py + z.qz + x.rx + y = kT(y2  z2 + z2  x2 + x2  y2)
		= kT.O = k0 = 1
	 py + z.qz + x.rx + y = 1 (cÖgvwYZ)
M.	ÔKÕ Ask n‡Z cvB, logkp = T(y  z)
	ev, p = kT(y  z) [j‡Mi msÁv n‡Z]
	ev, py2 + yz +z2 = kT(y  z) (y2 + yz + z2)
	 py2 + yz + z2 = kT(y3  z3) .............. (i)
	Abyiƒcfv‡e, qz2 + zx + x2 = kT(z3  x3) ............ (ii)
	Ges rx2 + xy + y2 = kT(z3  x3) ..................... (iii)
	mgxKiY (i), (ii) I (iii) ¸Y K‡i cvB,
	py2 + yz + z2.qz2 +zx + x2. rx2 + xy + y2 = kT(y3  z3 + z3  x3 + x3  y3)
		= kT.0 = k0 = 1
	 py2 + yz + z2.qz2 +zx + x2. rx2 + xy + y2 = 1 (cÖgvwYZ)
cÖkœ-20  p = xa, q = xb, r = xc Ges a + b + c = 0
	[image: ]
	K.	(pqr)2 Gi gvb †ei Ki|	2
L.	†`LvI †h, a2 + ab + b2  b2 + bc + c2  c2 + ca + a2 = 1	4
M.	cÖgvY Ki †h, 
	 = 1	4


  20bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, p = xa, q = xb, r = xc Ges a + b + c = 0
	 (pqr)2 = (xa.xb.xc)2 = (xa + b + c)2 = (x0)2 = (1)2 = 1
	 (pqr)2 = 1 (Ans.)
L.	evgcÿ =  a2 + ab + b2  b2 + bc + c2  c2 + ca + a2
		=  a2 + ab + b2  b2 + bc + c2  c2 + ca + a2
		= (xa  b)a2 + ab + b2  (xb  c)b2 + bc + c2  (xc  a)c2 + ca + a2
		= x(a3  b3)  x(b3  c3)  x(c3  a3)
		= xa3  b3 + b3  c3 + c3  a3
		= x0 = 1 = Wvbcÿ
	 a2 + ab + b2 b2 + bc + c2  c2 + ca + a2 = 1  (†`Lv‡bv n‡jv)

M.	
	= 
	= 
	= 
	=     [a + b + c = 0
 b + c =  a]
	= 
	=  +  + 
	=  +  + 
	=  +  + 
	=  = 
	  (†`Lv‡bv n‡jv)
cÖkœ-21  f(x) = log (1 + x)  2log(x)
	
	K.	†`LvI †h, logaxm = mlogax	2
L.	f(x) = 0 n‡j, †`LvI †h, x = 	4
M.	D Ges R wbY©q Ki|	4


  21bs cª‡kœi mgvavb  
K.	awi, log ax = p
	ev, x = ap
	ev, xm = amp
	ev, logaxm = logaamp
	ev, logaxm = mp  logaa
	ev, logaxm = mp
	 logaxm = mlogax [†`Lv‡bv n‡jv]
L.	†`Iqv Av‡Q, (x) = log(1 + x)  2log(x)
		= log (1 + x)  logx2
		= log 
	GLb (x) = 0 n‡j,
	ev, log  = 0 = log1
	ev,  = 1
	ev, x2 = 1 + x
	ev, x2  x  1 = 0
	ev, x2  2x. +   1   = 0
	ev, 2 = 
	ev, x   [FYvZ¥K gvb eR©b K‡i]
	 x =  +  =   (†`Lv‡bv n‡jv)
M.	(x) = log(1 + x)  2 log(x)
	log (1 + x) dvskbwU 1 + x > 0 ev, x > 1 Gi Rb¨ msÁvwqZ|
	Avevi, logx dvskbwU x > 0 Gi Rb¨ msÁvwqZ
	 f(x) = log (1 + x)  2log(x) dvskbwU x > 0 Gi Rb¨ msÁvwqZ

[bookmark: _MON_1454163604][bookmark: _MON_1454163949][bookmark: _MON_1454164402]	Df = {x  : x  0} (Ans.)
	 (x) = log  Gi †iÄ R = (0, ) (Ans.)
cÖkœ-22  †`Iqv Av‡Q, y = 3x Ges  = 2
	[image: ]
	K.	y = 3x Gi †Wv‡gb Ges †iÄ wbY©q Ki|	2
L.	y = 3x Gi †jLwPÎ A¼b Ki|	4
M.	wØZxq mgxKiY †_‡K †`LvI †h, y Gi †Kej GKwU gvb mgxKiYwU‡K wm× K‡i|	4


  22bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, y = 3x
	x -Gi †h‡Kv‡bv ev¯Íe gv‡bi Rb¨ y ev¯Íe n‡e|

	myZivs †Wv‡gb =   (Ans.)
	Avevi, y = 3x
	ev, logy = log3x
	ev, logy = x log3
	 x = 
	GLv‡b y- Gi gvb AFYvZ¥K n‡jB †Kej x Gi ev¯Íe gvb cvIqv hv‡e|

	 †iÄ = {x : x   Ges x > 0} (Ans.)
L.	awi, x = (x) = 3x
	0 †_‡K 3.5 Gi g‡a¨ x Gi K‡qKwU gvb wb‡q mswkøó y Gi gvb wb‡¤œi Q‡K †`Lv‡bv n‡jvÑ
	x
	0
	0.5
	1
	1.5
	2
	2.5
	3
	3.5

	y
	1
	1.73
	3
	5.19
	9
	15.6
	27
	46.8


	GLb, QK KvM‡R myweavgZ X Aÿ YOY Ges Y Aÿ AuvwK| X-Aÿ eivei ÿz`ªZg 10 eM© Ni = 1 GKK Ges Y-Aÿ eivei ÿz`ªZg 1 eM©Ni = 1 GKK a‡i (x, y) we›`y¸‡jv ¯’vcb Kwi| we›`y¸‡jv‡K mnRfv‡e eµ‡iLvq hy³ K‡i y = (x) = 3x Gi †jL cvIqv hvq| hv wb‡gœ †`Lv‡bv n‡jv:


M.	†`Iqv Av‡Q, 
	ev, log (1 + y) = 2 log y
	ev, log (1 + y) = log y2
	ev, 1 + y = y2
	ev, y2  y  1= 0
	ev, 4y2  4y + 1  5 = 0
	ev, (2y  1)2 = 5
	ev, 2y  1 =  
	 y = 
	wKš‘ y FYvZ¥K n‡j logy AmsÁvwqZ nq|
	 y Gi gvb FYvZ¥K n‡Z cv‡i bv|
	myZivs y = 
	 y Gi †Kej GKwU gvb mgxKiY‡K wm× K‡i (†`Lv‡bv n‡jv)

cÖkœ-23  f(x) =  5x + 1, x  n‡j,
	[image: ]
	
[bookmark: _MON_1486108752]K.	†`LvI  hLb a, b   , a < b	2
L.	f(x) Gi wecixZ dvskb‡K log  Gi gva¨‡g cÖKvk Ki|	4
M.	†jLwP‡Îi gva¨‡g dvskbwUi †iÄ wbY©q Ki|	4



  23bs cª‡kœi mgvavb  
K.	†`Lv‡Z n‡e, 
	evgcÿ = 
		= Wvbcÿ (†`Lv‡bv n‡jv)
L.	†`Iqv Av‡Q, f(x) = 5x + 1
	ev, y = f(x) = 5x + 1
	ev, 5x = 1  y
	ev, log5x = log(1  y) [Dfq c‡ÿ log wb‡q]
	ev,  xlog5 = log(1  y)
	ev,  1 = 
	ev, x =  
	 f1(y) =  
	 y †K x Øviv cÖwZ¯’vcb K‡i,
	f1(x) =   (Ans.)

M.	cÖ`Ë dvskb, f(x) = 5x + 1
	awi, y = f(x) = 5x + 1
	x Gi K‡qKwU gv‡bi Rb¨ y Gi cÖwZiƒcx gvb wb‡Pi Q‡K †`Iqv n‡jv :
	x
	1
	0
	1
	2
	3

	y
	4
	0
	0.8
	0.96
	0992




	†jLwPÎ n‡Z †`Lv hvq †h, x Gi gvb hZ e„w× cvq, y Gi gvb ZZB 1 Gi KvQvKvwQ †cŠQvq wKš‘ 1 nq bv| A_©vr x  , y   ZLb y  1| x Gi gvb hZB FYvZ¥K w`‡K e„w× cvq, y Gi gvb ZZB n«vm †c‡Z _v‡K Ges µgvš^‡q   w`‡K avweZ nq| A_©vr x   , y    
	†Wv‡gb Dr = (,); †iÄ Rr = ( , 1)  (Ans.)
Aa¨vq mgwš^Z m„Rbkxj cÖkœ I mgvavb


cÖkœ-30  P =  , Q =  Ges R = .
	[image: ]
	K.	Q = 1 n‡j, †`LvI †h, b = c.	2
L.	†`LvI †h,
	Pa + b  c . Qb + c  a. Rc + a  b = 1.	4
M.	cÖgvY Ki †h,
	 (a2 + ab + b2) logkP + (b2 + bc + c2) logkQ + (c2 + ca + a2) logkR = 0.	4


  30bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, 
	hw` Q = 1 nq,
	1 = xb–c
	ev, x = xb–c
	ev, 0 = b – c
	 b = c (†`Lv‡bv n‡jv)
L.	†`Iqv Av‡Q, pa+b–c . Qb+c–a . Rc+a–b 
	= 
	= (xa–b)a+b–c . (xb–c)b+c–a . (xc–a)c+a–b 
	= xa2+ab–ac–ab–b2+bc . xb2+bc–ab–bc–c2+ac . xc2+ac–bc–ac–a2+ab
	= xa2–ac–b2+bc . xb2–ab–c2+ac . xc2–bc–a2+ab
	= x = 1
	 pa+b–c . Qb+c–a . Rc+a–b =1 (†`Lv‡bv n‡jv)
M.	(a2 + ab + b2) logkP + (b2 + bc + c2) logkQ + (c2 + ca + a2) logkR
=	(a2 + ab + b2) logk  + (b2 + bc + c2) logk  +              (c2 + ca + a2) logk 
=	(a2 + ab + b2) logkxa–b + (b2 + bc + c2) logkxb–c +           (c2 + ca + a2) logkxc–a
=	(a – b) (a2 + ab + b2) logkx + (b2 + bc + c2) (b – c) logkx + (c2 + ca + a2) (c – a) logkx
=	(a3 – b3) logkx + (b3 – c3) logkx + (c3 – a3) logkx
=	(a3 – b3 + b3 – c3 + c3 – a3) logkx
=	0.logkx
=	0
	(a2 + ab + b2) logkP + (b2 + bc + c2) logkQ + (c2 + ca + a2) logkR = 0 (cÖgvwYZ)
cÖkœ-31  a = xyp 1, b = xyq 1 Ges C = xyr 1
	[image: ]
	K.	aqr Gi mij gvb wbY©q Ki|	2
L.	†`LvI †h, aq rbr pcp q = 1	4
M.	mij Ki : (q  r) loga + (r  p) logb + (p  q) logc	4


  31bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, a = xyp 1
		aqr = (xyp 1)qr = xq r.ypq q pr + r (Ans.)
L.	evgcÿ = aq rbr pcp q
	= (xyp 1)q r.(xyq 1)r p.(xyr 1)p q ................. (i)
	= xq r.(yp 1)q r.xr p.(yq 1)r  p.(xp q)(yr 1)p q
	= xq r + r p + p q.ypq q rp + r.yqr r pq + p.yrp p qr + q
	= x0.ypqqrp + r + qrrpq + p + rppqr + q
	= x0.y0 = 1.1 = 1 = Wvbcÿ
	 xa  r br  pCp  q = 1 (†`Lv‡bv n‡jv)
M.	   (q  r) loga + (r  p) logb + (p  q) logc
	= (q  r) logxyp 1 + (r  p)logxyq 1 + (p  q)logxyr 1
	= log(xyp 1)q r + log(xyq 1)r p + log(xyr 1)p q
	= log{(xyp 1)q r.(xyq 1)r p.(xyr 1)p q}
	= log1    	[(i) Gi mvnv‡h¨]
	= 0 (Ans.)
cÖkœ-32  x = logay †hLv‡b a > 0, a 1
	[image: ]
	K.	 Gi gvb KZ?	2
L.	y = 2 + 2 n‡j, †`LvI †h, 2y3  6y  5 = 0	4
M.	x Gi †Kvb gv‡bi Rb¨  = 2 n‡e?	4


  32bs cª‡kœi mgvavb  
K.	   = 
	=  =  = 21 = 2 (Ans.)
L.	    y = 2 + 2 ........................ (i)
	ev, y3 =     [Nb K‡i]
	ev, y3 =  +  + 3.2.2
	ev, y3 = 2 + 21 + 3.20.y   [(i) †_‡K]
	ev, y3 = 2 +  + 3y
	ev, 2y3 = 4 + 1 + 6y
	 2y3  6y  5 = 0   (†`Lv‡bv n‡jv)
M.	     = 2
	ev, 2log10x = log10(1 + x)
	ev, log10x2 = log10(1 + x)
	ev, x2 = 1 + x
	ev, x2  x  1 = 0
	ev, x =  = 
		= 
	wKš‘ FYvZ¥K gvb MÖnY‡hvM¨ bq, KviY log10x > 0
	 x =   (Ans.)
cÖkœ-33  a  0, Ges m, n  Z Ges FYvZ¥K c~Y© mvswL¨K m~P‡Ki Rb¨ (am)n = amn m~ÎwU mZ¨|
	[image: ]
	K.	†`LvI †h, (am)n = amn, †hLv‡b m < 0 Ges n < 0	2
L.	     Gi gvb wbY©q Ki|	4
M.	cÖgvY Ki †h, logk  = 2logk(x  	4


  33bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, m < 0 Ges n < 0
	awi, m =  q Ges n =  r, †hLv‡b, q, r[image: ]
	G‡ÿ‡Î evgcÿ = (am)n = (aq)r
		=  =  = 
		= aqr = a(q)(r) = amn = Wvbcÿ
	 (am)n = amn (†`Lv‡bv n‡jv)
L.	cÖ`Ë ivwk =     
		=     
		=      = 1 (Ans.)
M.	evgcÿ = logk 
		= logk 
		= logk  = logk 
		= logk  = 2logk 
		= Wvbcÿ (†`Lv‡bv n‡jv)
cÖkœ-34  (x) = ln(x  4)
	[image: ]
	K.	dvskbwUi wecixZ dvskb †ei Ki|	2
L.	(x) Gi †Wv‡gb I †iÄ †ei Ki|	4
M.	(x) dvskbwUi †jLwPÎ A¼b Ki|	4


  34bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, (x) = ln (x  4)
	awi, y = (x) = ln (x  4)
	 y = (x) Ges y = ln (x  4)
	ev, x = 1(y)	ev, ey = x  4   ....... (i)
			 x = ey + 4   ........ (ii)
	(i) I (ii) †_‡K 1(y) = ey + 4
	 1(x) = ex + 4
L.	†h‡nZz jMvwi`g ïaygvÎ abvZ¥K ev¯Íe msL¨vi Rb¨ msÁvwqZ nq| 
	 x  4 > 0
	ev, x > 4
	ev, {x [image: ] : x > 4}
	= (4, )

[bookmark: _MON_1432407512][bookmark: _MON_1432407553][bookmark: _MON_1432408210][bookmark: _MON_1432408258][bookmark: _MON_1435488937]	msL¨v‡iLv : 
	 cÖ`Ë dvsk‡bi †Wv‡gb = (4, )
	Avevi ÔKÕ n‡Z cvB, x = ey + 4 hv y[image: ] Gi Rb¨ x ev, nq| 
	 cÖ`Ë dvsk‡bi †iÄ = [image: ].
M.	cÖ`Ë dvskb, y = (x) = ln(x  4)
	dvskbwUi †jLwPÎ A¼‡bi Rb¨ x I y Gi gvb¸‡jvi ZvwjKv ˆZwi Kwi : 
	x
	4
	4.5
	5
	6
	7
	8
	10

	y
	 
	0.693
	0
	0.693
	1.09
	1.39
	1.79


[image: 33]
	g‡b Kwi, QK KvM‡Ri XOX eivei x-Aÿ, YOY eivei y Aÿ Ges O g~jwe›`y| x-A‡ÿ cÖwZ ¶z`ªZg 2 eM© = 1 GKK Ges y A‡ÿ cÖwZ ¶z`ªZg 10 eM© = 1 GKK a‡i Q‡K cÖvß  (x, y) we›`y¸‡jv QK KvM‡R ¯’vcb Kwi Ges mvejxjfv‡e hy³ K‡i cÖ`Ë dvsk‡bi †jLwPÎ A¼b Kwi|
cÖkœ-35  A =     
		B = a2  3  3 + 2 Ges a  0
		P = loga(bc), q = logb(ca), r = logc(ab) n‡j,
	[image: ]
	K.	†`LvI †h, A = 1	2
L.	B = 0 n‡j †`LvI †h, 3a3 + 9a = 8	4
M.	cÖgvY Ki †h,  = 1	4


  35bs cª‡kœi mgvavb  
K.	Abykxjbx-9.1 Gi c„ôv-184, D`vniY-12 `ªóe¨|
L.	†`Iqv Av‡Q, B = a2  3  3 + 2 Ges B = 0
	A_©vr a2 + 2 + 3  3 = 0
	ev, a2 + 2 = 3 + 3
	ev, a2 =  +   2
	ev, a2 =  +   23 3 	
	ev, a2 = 
	ev, a = 3  3	[Dfqc‡ÿ eM©g~j Ges
		 a  0 abvZ¥K gvb wb‡q]
	ev, a3 3		[Dfqcÿ‡K Nb K‡i]
	ev, a3 =     3.3.3 
[ (a  b)3 = a3  b3  3ab (a  b)]
	ev, a3 = 3  31  3.30.a
	[ 3 .3 = 3 = 3 Ges 3 3 = a]
	ev, a3 = 3    3a
	ev, a3 + 3a = 
	 3a3 + 9a = 8 (†`Lv‡bv n‡jv)
M.	Abykxjbx- 9.2 c„ôv-192, D`vniY-10 bs `ªóe¨|
cÖkœ-36  hw` a > 0 Ges x =  +  Ges a =  nq Z‡e,
	[image: ]
	K.	mgvavb Ki : log10  = 2	2
L.	hw` a2  b2 = c3 Zvn‡j †`LvI †h, x3  3cx  2a = 0	4
M.	cÖgvY Ki :  +  = 	4


  36bs cª‡kœi mgvavb  
K.	log10 = 2
	ev,  = 102	[ logax = b n‡j x = ab]
	ev, 98 +  = 100
	ev,  = 2
	ev, x2  12x + 36 = 4 [eM© K‡i]
	ev, x2  12x + 32 = 0
	ev, x(x  8)  4(x  8) = 0
	 (x  4) (x  8) = 0
	 x = 4 A_ev 8
	wb‡Y©q mgvavb, x = 4 A_ev 8
L.	†`Iqv Av‡Q, a2  b2 = c3 Ges x = 
	evgcÿ = x3  3cx  2a
	=  + 3.c   2a

	=  + 3..
	+ 3.c  2a
	= a + b + 3. . x + a  b  3cx  2a
	= 2a + 3 .x  3cx  2a  = 3cx  3cx = 0 = Wvbcÿ
	 x3  3cx  2a = 0 (†`Lv‡bv n‡jv)
M.	cÖgvY Ki‡Z n‡e,  +  =  + 
	evgcÿ =  + 
		=  + 	= .  + 	
		=  +  =  = Wvbcÿ
		  +  =  (cÖgvwYZ)
cÖkœ-37   GKwU jMvwi`wgK mgxKiY|
	[image: ]
	K.	cÖ`Ë mgxKiYwU‡K x PjK msewjZ GKwU exRMvwYwZK wØNvZ mgxKi‡Yi Av`k©iƒ‡c cÖKvk Ki|	2
L.	ÔK' n‡Z cÖvß wØNvZ mgxKibwUi g~‡ji cÖK…wZ wbY©q Ki Ges †jLwP‡Îi mvnv‡h¨ mgvavb Ki|	4
M.	hw` a3  x b5x = a5 + x b3x nq Z‡e †`LvI †h,
	 x loge = logea	4


  37bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q,  = 2
	ev, 2logex = logc( 1 + x)	[Avo ¸bb K‡i]
	ev, logex2 = loge (1 + x)
	ev, x2 = 1 + x 
	 x2  x  1 = 0
	BnvB wb‡Y©q wØNvZ mgxKi‡Yi Av`k©iƒc|
L.	ÔKÕ n‡Z cÖvß mgxKiY,
	x2  x  1 = 0 †hLv‡b, a = 1, b = 1 Ges c = 1|
	GLv‡b wbðvqK = b2  4ac = (1)  {4.1.(1)}
		= 1 + 4 = 5 > 0 wKš‘ c~Y©eM© bq|
	 mgxKiYwUi g~jØq ev¯Íe, Amgvb I Ag~j`|
	†jLwP‡Îi mvnv‡h¨ mgvavb wbY©q :
	awi, y = x2  x  1.................... (i)
	(i) bs mgxKi‡Y x Gi wewfbœ gv‡bi Rb¨ y Gi gvb wb‡Pi Q‡K wbY©q Kwi|
	x
	3
	(1
	2
	3
	4
	5

	y
	11
	1
	1
	5
	11
	19


	GLv‡b, †j‡Li K‡qKwU we›`y n‡jvÑ
	(3, 11), (1, 1), 2, 1), (3, 5), (4, 11) I (6, 29)
	GLb, QK KvM‡Ri XOX eivei X- Aÿ, YOY eivei Y-Aÿ Ges O g~jwe›`y|
	Dfq A‡ÿ ÿz`ªZg e‡M©i cÖwZ evûi ˆ`N©¨‡K GKK a‡i we›`y¸‡jv ¯’vcb Kwi Ges †hvM Kwi|


	Aw¼Z †jLwU X- Aÿ‡K x = 16 Ges
	x = 06 we›`y‡Z †Q` K‡i‡Q|
	wb‡Y©q mgvavb : x = 06, 16
M.	†`Iqv Av‡Q, a3  x b5x = a5 + x b3x
	ev, 		[Dfqcÿ‡K a3 x. b3x Øviv fvM K‡i]
	ev, b5x  3x = a5 + x  3 + x
	ev, b2x = a2 + 2x
	ev, b2x = a2.a2x
	ev,  = a2	[Dfqcÿ‡K a2x Øviv fvM K‡i]
	ev, loge = logea2 	[Dfqc‡ÿ loge wb‡q]
	ev, loge 2x = logea2
	ev, 2x loge  = 2logea
	x loge = logea  (†`Lv‡bv n‡jv)
cÖkœ-38  wb‡Pi Z_¨¸‡jv j¶ Ki Ges cÖkœ¸‡jvi DËi `vI:
(i) am.an = (am)n GKwU m~PKxq mgxKiY|
(ii) A = GKwU wØc`x ivwk Ges D³ ivwki we¯Í…wZ‡Z PZz_© c` x gy³ we‡ePbv Kiv n‡jv|
	[image: ]
	K.	cÖgvY Ki †h, m(n  2) + n(m  2) = 0	2
L.	DÏxc‡Ki we¯Í…wZ †_‡K n Gi gvb wbY©q Ki|	4
M.	x3 Gi mnM 144 n‡j, †`LvI †h, k =  2	4


  38bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, am  an = (am)n
	ev, am + n = amn
	 m + n = mn
	evgcÿ = m(n  2) + n(m  2)
		= mn  2m + mn  2n
		= 2mn  2 (m + n)
		= 2mn  2mn [ m + n = mn]
		= 0 = Wvbcÿ
	 evgcÿ = Wvbcÿ
	A_©vr, m(n  2) + n(m  2) = 0 (cÖgvwYZ)
L.	wØc`x Dccv`¨ e¨envi K‡i cvB,
	 = xn + nC1 xn  1  + nC2 xn2  + nC3 xn  3  + ...................
		= xn + nxn   1   + nC2 xn  2   + nC3 xn   3   + .......
		= xn + nxn   3 k + nC2 xn  6 k2 + nC3 xn  9 k3 + ............
	we¯Í„wZwUi 4_© c` nC3 xn  9 k3
	ivwkwU x gy³ e‡j
	xn  9 = x0
	ev, n  9 = 0
	 n = 9 (Ans.)
M.	ÔLÕ Ask n‡Z cÖvß, n = 9, we¯Í„wZwU‡Z ewm‡q cvB,
	 = x9 + 9c1x9  3 k + 9c2x9  6 k2 + 9c3x9  9 k3 + .............
		= x9 + 9c1x6 k + 9c2x3 k2 + 9c3 k3 + ..................
	cÖkœg‡Z, 9c2k2 = 144
		ev,  k2 = 144
		ev,  k2 = 144
		ev, 36 k2 = 144
		ev, k2 = 
		ev, k2 = 4
		 k =  2 (†`Lv‡bv n‡jv)
cÖkœ-39  (x) =  Ges g(y) = 22y  3.2y + 2 + 32.
	[image: ]
	K.	 wbY©q Ki|	2
L.	g(y) = 0 n‡j y Gi gvb wbY©q Ki|	4
M.	(x) †K AvswkK fMœvs‡k cÖKvk Ki|	4


  39 bs cª‡kœi mgvavb  
K.	†`Iqv Av‡Q, (x) = 
		  = 
			=  = 
			=  =  
			=   (Ans.) 
L.	†`Iqv Av‡Q,
	g(y) = 22y  32y + 2 + 32
	GLb, g(y) = 0
	ev, 22y  32y + 2 + 32 = 0
	ev, 22y  32y. 22 + 32 = 0
	ev, 22y  32y 4 + 32 = 0
	ev, (2y)2  122y + 32 = 0
	ev, x2  12x + 32 = 0 [2y = x a‡i]
	ev, x2  8x  4x + 32 = 0
	ev, x(x  8)  4(x  8) = 0
	ev, (x  8)(x  4) = 0
	nq, x  8 = 0	A_ev, x  4 = 0
	ev, x = 8	ev, x = 4
	ev, 2y = 23	ev, 2y = 22
	 y = 3	 y = 2
	 y Gi gvb 2, 3 (Ans.)
M.	†`Iqv Av‡Q, f(x)	= 
		= 
		= x + 
		= x + 
		= x + 4 + 
		= x + 4 + 
	GLv‡b,  GKwU cÖK…Z fMœvsk|
	awi,    +  ............(i)
	(i) bs mgxKi‡Yi Dfqcÿ‡K (x + 1)(x  3) Øviv ¸Y K‡i cvB,
	11x + 13  A(x  3) + B(x + 1) .......................(ii)
	(ii) bs mgxKi‡Y x = 3 ewm‡q cvB,
	33 + 13 = 4B
	ev, 4B = 46
	 B = 
	Avevi, (ii) bs mgxKiY x =  1 ewm‡q cvB,
	11 + 13 =  4A
	ev,  4A = 2
	 A =  
	A I B Gi gvb (i) bs mgxKi‡Y ewm‡q cvB,
	 =   
	wb‡Y©q AvswkK fMœvsk,
	f(x) = x + 4 +    (Ans.)
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