SSC Math
Aa¨vqwfwËK K‡›U›U
Aa¨vq-4: m~PK I jMvwi`g
cÖ‡qvRbxq Z_¨: 
	m~PK : m~PK I wfwË msewjZ ivwk‡K m~PKxq ivwk ejv nq|
	a †h‡Kv‡bv ev¯Íe msL¨v n‡j, n msL¨K a Gi µwgK ¸Y, A_©vr, a  a  a    a †K an AvKv‡i †jLv nq, †hLv‡b n abvZ¥K c~Y©msL¨v|
	a  a  a    a (n msL¨K evi a) = an
	GLv‡b, n m~PK ev NvZ
	          a  wfwË
	Avevi, wecixZµ‡g an = a  a  a  a (n msL¨K evi a)
	m~PK ïay abvZ¥K c~Y©msL¨vB bq, FYvZ¥K c~Y©msL¨v ev abvZ¥K fMœvsk ev FYvZ¥K fMœvskI n‡Z cv‡i| A_©vr, wfwË a  R (ev¯Íe msL¨vi †mU) Ges m~PK n  Q (g~j` msL¨vi †mU) Gi Rb¨ an msÁvwqZ|
	m~P‡Ki m~Îvewj :
	awi, aR; m, nN.
	m~Î 1| am  an = am+n
	m~Î 2| = 
	m~Î 3| (ab)n = an  bn
	mvaviYfv‡e, (ab)n = ab  ab  ab  ab 	 [n msL¨K ab Gi µwgK ¸Y]
		= (a  a  a a)  (b  b  b  b)
		= anbn
	m~Î 4|  = , (b  0)
	mvaviYfv‡e,  =           [n msL¨K  Gi µwgK ¸Y]
 		= = 
	msÁv : a0 = 1, (a  0)
		a n = , (a  0, n N)
	m~Î 5| (am)n = amn
	cÖgvY : (am)n = am  am  am  ........  am [ n  msL¨K am Gi µwgK ¸Y]
		= am + m + m + ............ + m  [Nv‡Z n msL¨K ¸Y‡Ki †hvMdj]
		= an  m = amn  (am)n = amn
	nZg g~j
	nZg g~‡ji †ÿ‡Î,
	a a a   a [n msL¨K aGi µwgK ¸Y] 
	= 
	Avevi, a a a   a
		= a    [m~P‡K n msL¨K Gi †hvM]
		= a= a
	 = a
	a Gi n Zg NvZ = a Ges a Gi n Zg g~j = a
	A_©vr, aGi nZg NvZ = = a Ges a Gi nZg g~j (a)= a = | a Gi nZg g~j‡K AvKv‡i †jLv nq|
	j¶Yxq :
	1 a > 0, a 1 k‡Z© ax = ay n‡j, x = y
	2 a > 0, b > 0, x  0 k‡Z© ax = bx n‡j, a = b
	jMvwi`g (Logarithm)
	ax = N, (a > 0, a  1) n‡j, x = logaN †K N Gi a wfwËK jM ejv nq|
	m~PKxq ivwki gvb †ei Ki‡Z jMvwi`g e¨envi Kiv nq| jMvwi`g‡K ms‡ÿ‡c jM (Log) †jLv nq| eo eo msL¨v ev ivwki ¸Ydj, fvMdj BZ¨vw` log Gi mvnv‡h¨ mn‡R wbY©q Kiv hvq| 
	Avgiv Rvwb, 23 = 8; GB MvwYwZK Dw³wU‡K j‡Mi gva¨‡g †jLv nq log28 = 3 Avevi, wecixZµ‡g, log28 = 3 n‡j, m~P‡Ki gva¨‡g †jLv hv‡e 23 = 8; A_©vr 23 = 8 n‡j log28 = 3 Ges wecixZµ‡g, log28 = 3 n‡j 23 = 8 GKBfv‡e  23  =  =  †K j‡Mi gva¨‡g †jLv hvq, log2  =  3
	msL¨vi ˆeÁvwbK iƒc
	m~P‡Ki mvnv‡h¨ Avgiv A‡bK eo ev A‡bK †QvU msL¨v‡K †QvU I mnR AvKv‡i cÖKvk Ki‡Z cvwi| †hgb, 
	Av‡jvi MwZ = 300000 wK.wg./†m. = 300000000 wgUvi/†m. 
		= 3  100000000 wg/†m. = 3  108 wg/†m.
	myweavi Rb¨ A‡bK eo ev A‡bK †QvU msL¨v‡K a  10n AvKv‡i cÖKvk Kiv nq, †hLv‡b, 1  a < 10 Ges n  Z †Kv‡bv msL¨vi 
a  10n iƒc‡K ejv nq msL¨vwUi ˆeÁvwbK iƒc|
	jMvwi`g c×wZ
	jMvwi`g c×wZ `yB ai‡bi :
(K)	¯^vfvweK jMvwi`g (Natural Logarithm) : ¯‹Uj¨v‡Ûi MwYZwe` Rb †bwcqvi (John Napier : 1550-1617) 1614 mv‡j e †K wfwË a‡i cÖ_g jMvwi`g m¤úwK©Z eB cÖKvk K‡ib| e GKwU Ag~j` msL¨v, e = 271828| Zuvi GB jMvwi`g‡K †bwcwiqvb jMvwi`g ev e wfwËK jMvwi`g ev ¯^vfvweK jMvwi`gI ejv nq| loge x †K ln x AvKv‡iI †jLv nq|
(L) 	mvaviY jMvwi`g (Common Logarithm) : Bsj¨v‡Ûi MvwYZwe` †nbwi weªMm (Henry Briggs : 15611630) 1624 mv‡j 10 †K wfwË K‡i jMvwi`‡gi †Uwej (jM †Uwej ev jM mviwY) ˆZwi K‡ib| Zuvi GB jMvwi`g‡K weªMm jMvwi`g ev 10 wfwËK jMvwi`g ev e¨envwiK jMvwi`gI ejv nq|
	`ªóe¨ : jMvwi`‡gi wfwËi D‡jøL bv _vK‡j ivwki (exRMwYZxq) †ÿ‡Î e †K Ges msL¨vi †ÿ‡Î 10 †K wfwË wn‡m‡e aiv nq| jM mviwY‡Z wfwË 10 ai‡Z nq|


	mvaviY jMvwi`‡gi c~Y©K I AskK
(K)	c~Y©K (Characteristics) : awi, GKwU msL¨v N †K ˆeÁvwbK AvKv‡i cÖKvk K‡i cvB, N = a  10n, †hLv‡b N > 0, 1  a < 10 Ges n  Z| Dfq c‡ÿ 10 wfwË‡Z jM wb‡q cvB, log10N = log10(a  10n)
	 log10N= log10a + log1010n wfwË 10 Dn¨ †i‡L cvB, log N = n + log a; n †K ejv nq logN Gi c~Y©K|
	`ªóe¨ : 1 c~Y©K abvZ¥K ev FYvZ¥K n‡Z cv‡i| wKš‘ AskK me©`v abvZ¥K|
	`ªóe¨ : 2 †Kv‡bv c~Y©K FYvZ¥K n‡j, c~Y©KwUi ev‡g ÔÕ wPý bv w`‡q c~Y©KwUi Dc‡i ÔÑÕ (evi wPý) w`‡q †jLv nq|
	†hgb, c~Y©K  3 †K †jLv nq  w`‡q| Zv bv n‡j AskKmn j‡Mi m¤ú~Y© AskwU FYvZ¥K †evSv‡e|
(L)	AskK (Mantissa) : †Kv‡bv msL¨vi mvaviY j‡Mi AskK 1 A‡cÿv †QvU GKwU AFYvZ¥K msL¨v| GwU g~jZ Ag~j` msL¨v| Z‡e GKwU wbw`©ó `kwgK ¯’vb ch©šÍ Ask‡Ki gvb †ei Kiv nq|
 	†Kv‡bv msL¨vi j‡Mi AskK jM ZvwjKv †_‡K †ei Kiv hvq| Avevi Zv K¨vjKz‡jU‡ii mvnv‡h¨I †ei Kiv hvq|




m„Rbkxj cÖkœ:
 [Xv. †ev. 17]
 a = , b =  Ges c =  	
K.	abc Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, a  b  c = 1	4
M.	†`LvI †h, (p + q) log a + (q + r) log b + (r + p) log c = 0 	4
1 bs cÖ‡kœi mgvavb
  †`Iqv Av‡Q, a =  , b =  Ges c = 
	cÖ`Ë ivwk = abc =  .  .   = 1 (Ans.) 
 	evgc¶ = a  b  c 
		=     	[a, b, c Gi gvb ewm‡q]
		= (xp − q)  (xq − r)  (xr − p) 
		= x = x
		= x  = x = 1 
		= Wvbc¶ 
	 a  b  c = 1 (cÖgvwYZ)	
 	evgc¶ = (p + q) log a + (q + r) log b + (r + p) log c
		= log  + log  + log 
	[a, b, c Gi gvb ewm‡q]
		= log p + q + log q + r + log r + p
		= log xp2 − q2 + log xq2 − r2+ log xr2 − p2
		= log (xp2 − q2. xq2 − r2. xr2 − p2)
		= log (xp2 − q2 + q2 − r2 + r2 − p2)
		= log x = log 1   
		= 0    [ log 1 = 0]
		= Wvbc¶ 
	 (p + q) loga + (q + r) logb + (r + p) logc = 0 (†`Lv‡bv n‡jv)
  [w`. †ev. 17]
A = xp; B = xq; C = xr Ges M = 22x + 1 K‡qKwU ivwk|	
K.	M = 512 n‡j, x  Gi gvb wbY©q Ki|	2
L.	p2 + pq + q2  q2 + qr + r2  r2 + rp + p2 Gi gvb wbY©q Ki|	4
M.	cÖgvY Ki †h, logx (ABC) = 1ogxA + logxB + logxC	4
2 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, M = 22x + 1
	M = 512 n‡j 22x + 1 = 512
		ev, 22x + 1 = 29
		ev, 2x + 1 = 9
		ev, 2x = 9  1
		ev, 2x = 8
		 x = 4 (Ans.)
	†`Iqv Av‡Q, A = xp, B = xq I C = xr
	cÖ`Ë ivwk =     
		=      
		=     
		= x(p  q) (p2 + pq + q2)  x(q  r) (q2 + qr + r2)  x(r  p) (r2 + rp + p2)
		= xp3 – q3  xq3 – r3  xr3 – p3
		= xp3  q3 + q3  r3 + r3  p3
		= x0 = 1 (Ans.)
	awi, logxA = P, logxB = q Ges logx C = r
	 A = xp, B = xq Ges C = xr
	GLb, ABC = xp.xq.xr
	ev, ABC = xp + q + r
	ev, logxABC = p + q + r
	ev, logx(ABC) = logxA + logxB + logxC [p, q I r Gi gvb ewm‡q]
	¯ logx(ABC) = logxA + logxB + logxC (cÖgvwYZ)
 [e. †ev. 16]
A = 42p + 1, B =  , C =  , D = 3x + 31  x.
	
K.	A = 128 n‡j P Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, B  C =  .	4
M.	D = 4 n‡j x Gi gvb wbY©q Ki|	4
3 bs cÖ‡kœi mgvavb
  †`Iqv Av‡Q, A = 42p + 1
	A = 128 n‡j, 128 = 42p+1
	ev, 27 = (22)2p+1 	
	ev, 27 = 24p + 2
	ev, 7 = 4p + 2
	ev, 4p = 7 − 2
	ev, 4p = 5
	 p =  (Ans.)
 	†`Iqv Av‡Q,  B =  Ges C = 
	GLb, B  C =   
		=   
		= 5m+1 − m2 + m  
		= 52m+ 1 − m2  52m + 2 − m2 + 1
		= 52m+ 1 − m2 − 2m − 2 + m2 − 1
		= 5−2
		= 
	 B  C =  (cÖgvwYZ)
 	†`Iqv Av‡Q, D = 3x + 31−x
	D = 4 n‡j, 
	4 = 3x + 31−x
	ev, 3x +  = 4
	ev, a +  = 4 [3x = a a‡i]
	ev, a2 + 3 = 4a [a Øviv ¸Y K‡i]
	ev, a2 − 4a + 3 = 0
	ev, a2 − 3a − a + 3 = 0
	ev, a(a − 3) − 1 (a − 3) = 0
	ev, (a − 3) (a − 1) = 0
	nq a − 3 = 0 A_ev a − 1 = 0
	ev, a = 3	ev, a = 1
	ev, 3x = 31	
	 x = 1	ev, 3x = 30 [a Gi gvb ewm‡q] 
		  x = 0 	[a > 0, a  1 k‡Z© ax = ay n‡j x = y] 
	 wb‡Y©q gvb, x = 0, 1

 [P. †ev. 15]
L, M, N wZbwU exRMvwYwZK ivwk †hLv‡b, 	
	L =  , M =  , N = .	
K.	L = 1 n‡j †`LvI †h, a = b.	2
L.	cÖgvY Ki †h,      = 1.	4
M.	DÏxc‡Ki Av‡jv‡K †`LvI †h, 
	logkLa+b + logk Mb+c + logkNc+a = 0.	4
4 bs cÖ‡kœi mgvavb
 	L = 1
ev,	 = 1
ev,	xa  b = x0
ev,	a  b = 0
  a = b (†`Lv‡bv n‡jv)
 	cÖkœ 1 Gi (L) I (M) Gi mgvav‡bi Abyiƒc|
 A = 6p+q, B = 6q+r, C = 6r+p n‡j 	[e. †ev. 15]	
K.	log 324 Gi gvb wbY©q Ki|	2
L.	      Gi gvb wbY©q Ki|	4
M.	†`LvI †h, (AB)pr  (BC)qp  (CA)rq = 1.	4
5 bs cÖ‡kœi mgvavb
 	log324 = log(3)4 = 4 log3
				= 4.1   [ logaa = 1]
				= 4  (Ans.)
 	†`Iqv Av‡Q, A = 6p+q, B = 6q+r, C = 6r+p
	GLb,    
		=    [gvb ewm‡q]
		= (6p + q  q  r)p + r  (6q + r  r  p)q + p  (6r + p  p  q)r + q
		= (6p  r)p + r  (6q  p)q + p  (6r  q)r + q
		= 6p2  r2  6q2  p2  6r2  q2
		= 6p2  r2 + q2  p2 + r2  q2 
		= 60  = 1 (Ans.)
	†`Iqv Av‡Q, A = 6p+q, B = 6q+r, C = 6r+p
     evgc¶ = (AB)p  r  (BC)q  p  (CA)r  q
		= (6p + q.6q + r)p  r (6q + r.6r + p)q  p  (6r + p.6p + q)r  q    [gvb ewm‡q]
		= (6p + q + q + r)p  r  (6q + r + r + p)q  p  (6r + p + p + q)r  q
		= (6p + 2q + r)p  r  (6q + 2r + p)q  p  (6r + 2p + q)r  q
	= 6p2 + 2pq + pr  pr  2qr  r2  6q2 + 2qr + pq  pq  2pr  p2  6r2  + 2pr + qr  qr  2pq  q2
		= 6p2 + 2pq  2qr  r2 + q2 + 2qr  2pr  p2 + r2 + 2pr  2pq  q2
		= 60 
		= 1  = Wvbc¶
		 (AB)P  r  (BC)q  p  (CA)r  q = 1  (†`Lv‡bv n‡jv)

 x3 +  = 52, P = 5bc, Q = 5ca Ges R = 5ab  
K.	2 wfwËK 11 jMvwi`‡gi c~Y©K wbY©q Ki| 	2
L.	cÖgvY Ki †h, x1 = 2  	4
M.	    Gi GKwU gvb wbY©q Ki|	4
6 bs cÖ‡kœi mgvavb
	2 wfwËK 11 Gi jMvwi`g = log211
			= 3.459
	  jMvwi`gwUi c~Y©K 3 (Ans.)
	†`Iqv Av‡Q, x3 +  = 52
	ev,	x6 + 1 = 52x3
	ev,	x6  52x3 + 1 = 0
	ev,	x6  52x3 + 676  675 = 0
	ev,	(x3)2  2.x3.26 + (26)2  (15)2 = 0
	ev,	(x3   26)2 = (15)2
	ev,	x3  26 = 15
	ev,	x3 = 26 + 15
	ev,	x3 = 23 + 3.22. + 3.2.()2 + ()3
	ev,	x3 = (2 + )3
		x = 2 + 
	GLb,  = 
	 = 
		=  = 
		 = 2  
		x1 = 2   (cÖgvwYZ)
	†`Iqv Av‡Q, P = 5bc, Q = 5ca, R = 5ab
	 = 
		= (5b  c  c + a)b  a
		= (5b  2c + a)b  a
		= 5b2  2bc + ab  ab + 2ac  a2
		= 5b2  2bc + 2ac  a2 
	= 
		= (5c  a  a + b)c  b
		= (5c  2a + b)c  b
		= 5c2  2ac + bc  bc + 2ab  b2
		= 5c2  2ac + 2ab  b2
	= 
		= (5a  b  b + c)a  c
		= (5a – 2b + c)a – c
		= 5a2  2ab + ac  ac + 2bc  c2
		= 5a2  2ab + 2bc  c2
	GLb,    
	= 5b2  2bc + 2ac  a2. 5c2  2ac + 2ab  b2. 5a2  2ab + 2bc  c2
	= 5b2  2bc + 2ac  a2 + c2  2ac + 2ab  b2 + a2  2ab + 2bc  c2
	= 50 = 1 (Ans.)
 P = , Q =  Ges R = .	
K.	 Gi gvb wbY©q Ki|  	2
L.	cÖgvY Ki,  .  .  = 1.	4
M.	†`LvI †h, logPa2 + ab + b2 + logQb2 + bc + c2 + logRc2 + ac + a2 = 0	4
7 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, P =  , Q =  , R = 
	GLb,  .  . 
		=  =  = 
		=  =  = 
		= 1 (Ans.)
	evgc¶ =  . .
		= . . 
		=  .  . 	[P, Q I R Gi gvb ewm‡q]
		=  .  . 
		= . .    
		= 
		=  
		=  
		=   = x0 = 1 = Wvbc¶
	  .  .  = 1  (cÖgvwYZ)
	evgc¶ =  +  + 
		= log  + log  + log 
	= log x(a  b) (a2 + ab + b2) + log x(b  c) (b2 + bc + c2) + log x(ca) (c2 + ca + a2)
	= log x(a3  b3) + log x (b3  c3) + log x (c3  a3)
		= log (xa3b3. xb3  c3. xc3  a3) = log xa3b3 + b3  c3 + c3  a3
		= log x0 = log 1 = 0 = Wvbc¶
	 log Pa2 + ab + b2 + log Qb2 + bc + c2 + logRc2 + ca + a2 = 0 (†`Lv‡bv n‡jv)
 hw` ax = b, by = c Ges cz = a nqÑ
K.	xyz Gi gvb wbY©q Ki|  	2
L.	†`LvI †h, a + b  c  b + c  a  c + a  b = 1. 	4
M.	mij Ki: loge + loge + loge  3 loge b2c.	4
8 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,
	ax = b, by = c, cz = a
	GLb, cz = a
	ev, (by)z = a	[ by = c]
	ev, byz = a
	ev, (ax)yz = a	[ ax = b]
	ev, axyz = a1
	 xyz = 1 (Ans.)
	evgc¶ =       
		= (xa – b)a +b–c  (xb–c)b + c – a  (xc – a) c + a – b
		= x(ab)(a+b)–(ab)c   x(bc)(b+c)–(b–c)a  x(ca)(c+a)(ca)b
		= xa2 – b2 – ac + bc  x b2 – c2 – ab + ac  x c2 – a2 – bc + ab
		= xa2 – b2 – ac + bc + b2 – c2 – ab + ac + c2 – a2 – bc + ab
		= x0
		= 1
		= Wvbc¶
      = 1 (†`Lv‡bv n‡jv)
	loge+ loge+ loge 3logeb2c
	= loge 3logeb2c
	= loge(b3+3.c3)  3logeb2c
	= logeb6c3  3logeb2c
	= loge(b2c)3  3logeb2c
	= 3logeb2c  3logeb2c
	= 0 (Ans.)
  + = 3 n‡j, 
K.	(p + q)2 Gi gvb wbY©q Ki|	2
L.	†`LvI †h, log(p + q) = log3 +  logp +  logq	4
M.	4log(p + q) Gi gvb wbY©q Ki|	4
9 bs cÖ‡kœi mgvavb
 	†`Iqv Av‡Q,  +  = 3
	ev,  +  = 3
	ev,  = 3
	ev, p + q = 3
	ev, (p + q)2 = (3)2
	 (p + q)2 = 9pq (Ans.)
 	evgc¶ = log (p + q)
		= log 3()  [ÔKÕ †_‡K]
		= log (3..)
		= log3 + log + log
		= log3 + logp + logq
		= log3 +  log p +  log q = Wvbc¶ 
	  log (p + q) = log3 +  logp +  log q (†`Lv‡bv n‡jv)
 	cÖ`Ë ivwk = 4log (p + q)
		= 4  (log3 +  log p +  log q) [ÔLÕ †_‡K]
		= 4  log3 + 4   log p + 4   log q
		= 4 log3 + 2 log p + 2 log q
		= 4 log3 + 2 (log p + log q) (Ans.)
 P = . .  Ges Q = log 3 + log108  log10 10    
K.	log5 ( . ) Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, P = 1 	4
M.	†`LvI †h,  = 	4
10 bs cÖ‡kœi mgvavb
	log5 (.) = log5  = log55  
			= log55= log55
			= log55 = 1 [ logaa = 1]
			= (Ans.)
	m„Rbkxj 8(L) bs cÖ‡kœi mgvavb `ªóe¨| 
	evgc¶ =  = 
		= 
	AZtci cvV¨eB‡qi Abykxjbx 4.2 Gi D`vniY-11 `ªóe¨| c„ôv-80
 x = 2, y = 3, z = 5, w = 7 nqÑ
K.	log3  Gi gvb wbY©q Ki| 	2
L.	gvb wbY©q Ki: w log   x log  + y log .	4
M.	†`LvI †h,  = logy.	4
11 bs cÖ‡kœi mgvavb
	log3  = log3y
			=  log33	[†`Iqv Av‡Q, y = 3]
			=  . 1	[ logaa = 1]
			=  (Ans.)
	†`Iqv Av‡Q, 
	x = 2, y = 3, z = 5 Ges w = 7
	cÖ`Ë ivwk = w log  – x log  + y log 
		= 7 log  – 2 log  + 3 log 
		= log – log + log 
		= log 
		= log 
		= log
		= log
		= log
		= log(211 – 12. 314 – 14. 57 – 7)
		= log(2– 1. 30. 50)
		= log = log  = log1 – log2
		= 0 – log2 = – log2 (Ans.)	
	†`Iqv Av‡Q, x = 2, y = 3 Ges z = 5
	evgc¶ = 
		= 
		= 
		= 
		= 
		=  = 
		=  =  = 
		=  . 1 =  log33	[ 1 = logaa]
		= log33 = log3(33)
		= logy(y3)	[ y = 3]
		= logy
		= Wvbc¶
	  = logy (†`Lv‡bv n‡jv)






 A = 3bx2  4ax + 3b Ges B = log10  log10  log10 
K.	log5  Gi gvb wbY©q Ki| 	2
L.	A = 0 n‡j cÖgvY Ki †h, x = 	4
M.	†`LvI †h, B  log10 1.2 = 	4
12 bs cÖ‡kœi mgvavb
	m„Rbkxj-10(K) bs cÖ‡kœi mgvavb `ªóe¨|  
	†`Iqv Av‡Q,
		A = 3bx2 – 4ax + 3b 
	ev,	3bx2 – 4ax + 3b = 0	[ A = 0]
	ev,	3bx2 + 3b = 4ax
	ev,	3b(x2 + 1) = 4ax
	ev,	 = 	
	ev,	 = 
	ev,	 = 
	ev,	 =  [†hvRb-we‡qvRb]
	ev,	 = 
	ev,	 = 
	ev,	 =  [eM©g~j K‡i]
	ev,	 = 
	ev,	 =  [†hvRb-we‡qvRb]
	ev,	 =  
		x =  (†`Lv‡bv n‡jv)	
	gva¨wgK MwYZ cvV¨eB‡qi Abykxjbx-4.2 Gi D`vniY 11 `ªóe¨| c„ôv-80|
 P = , Q =  Ges
	R = 
K.	x + 1 = 2x  1 n‡j, x Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, P  Q   = 1	4
M.	†`LvI †h, R  9 = 	4
13 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, ()x+1 = ()2x1
	ev,	x+1 = 2x  1 
	ev,	3 = 3
	ev,	 = 
	ev,	2(2x  1) = 3(x + 1)
	ev,	4x  2 = 3x + 3
		x = 5 (Ans.)
	†`Iqv Av‡Q, P =  = 
			=  =  =  = 8
	Avevi, Q = 
			= 
			= 
			=  =  = 2
	evgc¶ = P  Q  
			= 8  2  4
		 	=  = 1
			= Wvbc¶
		P  Q  = 1 (cÖgvwYZ)
	†`Iqv Av‡Q, R = 
		= 
		= 
		=  = 
	GLb, evgc¶ = R  9
		=    = 
		= Wvbc¶
	 R  9 =  (†`Lv‡bv n‡jv)
 M = logx, N = log  log  – log 
	O = log , P = , Q =   
	
K.	M = – 1 n‡j x Gi gvb KZ?	2
L.	cÖgvY Ki †h,  = .	4
M.	(P  Q) Gi gvb wbY©q Ki| 	4
14 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q,
		M = logx
	Ges M = 1
	 log x =  1
	ev, x = 101
	 x =  (Ans.)
	N = log log  log Ges O = log= log 1.2
	 = 
		= 
		= 
	AZtci gva¨wgK MwYZ cvV¨eB‡qi Abykxjbx-4.2 Gi D`vniY 11 `ªóe¨| c„ôv-80|
	†`Iqv Av‡Q, P = = 
		= =  
		=  
		= 24.40 = 24  [ n0 = 1]
	Avevi, Q	= =  
		= =  
		=  =  
		=  = 20   = 4
	  P  Q = 24  4 = 6
	  P  Q = 6   (Ans.)
 p = xa, q = xb, r = xc  
	 
K.	 . .  Gi gvb wbY©q Ki|	2
L.	†`LvI †h,  = 0	4
M.	mij Ki : 2abc    	4
15 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, p = xa, q = xb, r = xc
	    
	=  
	= (xa  b)c  (xb  c)a  (xc  a)b
	= xac  bc  xab  ca  xbc  ab
	= xac  bc + ab  ac + bc  ab
	= x0
	= 1 (Ans.)
	evgc¶ = 
 = 
 = 
 = 
 [ a.a1 = 1]
 = 
 = (a2  b2 + b2  c2 + c2  a2) logx
 = 0. logx 
 = 0 = Wvbc¶ (†`Lv‡bv n‡jv) 
	2abc    
 = 2abc  
 = 2abc 
 = 2abc 
 = 2abc (xa2  b2  ca + bc. xb2  c2  ab + ca.xc2  a2  bc + ab). 
 = 2abc (xa2  b2  ca + bc + b2  c2  ab + ca + c2  a2  bc + ab) . a1 b1 c1
 = 2abc . x0.  = 2. 1. 1 [a0 = 1] = 2 (Ans.)
 M = loga 400, x = , y =  Ges z = .
K.	M = 4 n‡j, a Gi gvb wbY©q Ki|  	2
L.	log10 x7  log10 y2 + log10z3 Gi gvb wbY©q Ki|	4
M.	†`LvI †h,      = 1	4
16 bs cÖ‡kœi mgvavb
	†`Iqv Av‡Q, M = loga400
	Avevi, M = 4
	ev, loga400 = 4
	ev, a4 = 400
	ev, a4 = 4
	 a = 2 (Ans.)
	†`Iqv Av‡Q,
	x =  , y = , z = 
	GLb, log10x7  log10y2 + log10z3
	= log107  log102 + log103
	= log107  log102 + log103
	= log10   log10  + log10 
	= log10 
	= log1027 + 6  12.312 + 2  14.57  3  4
	= log10 21.30.50
	= log102 (Ans.)
	†`Iqv Av‡Q,
	x =  , y =  , z = 
	evgc¶ =     
		=     
		=     
		=     
		= 
		= 
		=  = 1
		= Wvbc¶
	      = 1 (†`Lv‡bv n‡jv)
 P = q + r  p  r + p  q  p + q  r
Ges Q = log10 + log108  log10. 
K.	log7  Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, P  1 = 0.	4
M.	†`LvI †h, Q  log101.2 = .	4
17 bs cÖ‡kœi mgvavb
	log7 
	= log7 = log77  = log77 = log77  =  log77
	=   1 =   (Ans.)
	†`Iqv Av‡Q,
	P = q + r  p  r + p  q  p + q  r
	=   
	= (xpq)p+qr  (xqr)q+rp  (xrp)r+pq
	= x(pq)(p + q) r(p  q)  .x(qr)(q + r)  p(q  r).x(rp)(r+p)  q (rp)
	= xp2q2rp+qr.xq2r2pq + rp.xr2p2qr + pq 
	= xp2q2rp+qr+q2r2pq+rp+r2p2qr +pq
	= x0 = 1
	 P  1 = 1  1 = 0 (cÖgvwYZ)
	†`Iqv Av‡Q,
	Q = log10  + log108  log10
	 Q  log101.2 = 
	AZtci cvV¨eB‡qi Abykxjbx-4.2 Gi D`vniY-11 `ªóe¨| c„ôv-80|

 a = 2, b = 3 Ges c = 5 n‡j  
	
K.	 Gi gvb wbY©q Ki|	2
L.	cÖgvY Ki †h, (a2b)   = 	4
M.	 Gi gvb KZ?	4
18 bs cÖ‡kœi mgvavb

	 = 

		= 

		= 

		


		= 4 (Ans.)
	evgc¶ = (a2b)   
		= (223)  [ a = 2, b = 3]
		= 2 3 (2  33)
		=   2 3 = 
		=  = 
		=  =  = Wvbc¶
		(a2b)   =  (cÖgvwYZ)
	†`Iqv Av‡Q, a = 2, b = 3, c = 5
	GLb, 
		= 
		= 
		= 
		= 
		= 
		= 
		= 
		= 
		=   =  (Ans.)
 (i) a2 + 2a =  1  (ii) x =  +  	
K.	cÖgvY Ki †h, logaMr = r logaM	2
L.	(ii) Gi Av‡jv‡K †`LvI †h, x6 = 18x3  1	4
M.	(i) Gi Av‡jv‡K a5 +  Gi gvb wbY©q Ki|	4
19 bs cÖ‡kœi mgvavb
 	gva¨wgK MwYZ cvV¨eB‡qi Abykxjbx-4.2 Gi m~Î 4 `ªóe¨| c„ôv-78   
 	†`Iqv Av‡Q, x =  + 
	ev,	 = 
			= 
			= 
			= 
	  =   
	x + = + + – = 2
	GLb, x3 +  = – 3x. 
		= – 3.2
		= 23.– 6
		= 8.3– 6
		= 24– 6	
	ev, x3 + = 18
	ev, = 18
	ev, x6 + 1 = 18x3 
	 x6 = 18x3  1 (†`Lv‡bv n‡jv)
	†`Iqv Av‡Q, a2 + 2a =  1
	ev,	a2 + 2a + 1 = 0
	ev,	(a + 1)2 = 0
	ev,	a + 1 = 0
		a =  1
	cÖ`Ë ivwk = a5 +  = ( 1)5 + 
			=  1 + 
			=  1  1 =  2 (Ans.)

 L, M Ges N wZbwU exRMvwYwZK ivwk †hLv‡b L = , M =  Ges N = |  	
K.	L = 1 n‡j †`LvI †h, a = b.	2
L.	cÖgvY Ki †h,      = 1	4
M.	DÏxc‡Ki Av‡jv‡K †`LvI †h, logK La+b + logKMc+a + logKNb+c = 0	4
20 bs cÖ‡kœi mgvavb
m„Rbkxj 4bs cÖ‡kœi mgvavb `ªóe¨| 
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